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Fig. 1, CONTINUED
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Fig. 2, continued
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Fig. 3
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Fig. 4
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Fig. 5
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Fig. 6
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Fig. 9
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Fig. 12
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Fig. 24(A)
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Q52970 T MAQVINTNSLSLLTQNNLNKSQSSLSSAIERLSSGLRINSAKDDAAGQAIANRFTSNIKGLTQASRNAND
Pr2151 1 MALTVNTNIASINTQRNLNASSNDLNTSLQRLTTGYRINSAKDDAAGLQISNRLSNQISGLNVATRNAND
Q5X5ME 1 MAQVINTNVASLTAQRNLGVSGNMMQTSIQRLSSGLRINSAKDDAAGLAISQRMTAQIRGMNQAHRNAND
QevMveE 1 MAQVINTNSLSLLTQNNLNKSQSSLSSAIERLSSGLRINSAKDDAAGQAIANRFTANIKGLTQASRNAND
PL3713 1 MAQVINTNSLSLMAQNNDNKSQSSLGTAIERLSSGLRINSAKDDAEGQAISNRFTANIKGLTQASRNAND
DOIRKE RA ﬂ»MRINHNIAALNTSRQLNAGSNSAAKNMEKLSSGBRINRAGDDAAGLAISEKMRSQIRGLDMASKNAQD
Q02551 L —-MKVNTNIISLKTQEYLRKNNEGMTQAQERLASGKRINSSLDDAAGLAVVTRMNVKSTGLDAASKNSSM
Q02012 1 MAQVINTNSLSLLTQNNLNKSQSSLSSAIERLSSGLRINSAKDDARGQAIANRFTANIKGLTQASRNAND
QBCENTS k3 MAQVINTNSLSLMAQNNLNKSQSALGTAIERLSSGLRINSAKDDAAGQAISNRFTANZNGLTQASRNAND
Q9FDET 1 MASTINTNVSSETAQRNLSLSQSSLNTSIQRLSSGLRINSAKDDAAGLAISERFTSQIRGLNQAVRNAND
QBAFTE 1 MA~VINTNSLSLLTQNNLNKSQSSLGTAIERLSSGLRINSAKDDAAGQAIANRFTSNIKGLTQAARNAND
Q7INsT4 1 MAQVINTNSLSLLTQNNLNRSQGTLGSAIERLSSGLRINSAKDDAAGQAIANRFTANVRGLTQAARNAND
Q32578 1 ~MTTINTNIGAIAAQANMTKVNDQFNTAMTRLSTGLRINAAKDDAAGMA1GEKMTAQVMGLNQAIRNRQD
Q55826 X MASVINTNDSALLAQNNLTKSKGILGSAIERLSSGLRINSAKDDAAGQAIANRFTANVKGLTQAARNAND
©42273 ks MAQVTNTNYLSLVTQNNLNRSQSALGNAIERLSSGMRINSAKDDAAGQAIANRFTSNINGLTQASRNAND
Q310538 ! ~~MVVQHNMQAANASRMLGITTGDQSKSTEKLSSGFKINRAADDAAGLSISEKMRKQIRGLDQASTNRSD
QIVEC2 1 MAAVINTNYLSLVAQNNLNKSQSALGSAIERLSSGDRINSAKDDAAGQAIANRFTANVKGLTQAARNAND
QIF4n4 L ——MIINHNMNALNAHRNMMGNIATAGKSMEKLSSGLRINRAGDDAAGLAISEKMRGQIRGLDQASRNAQD
QBPIC4 1 MAQVINTNVMSLHAQRNLNTNSSSMALSIQQLSSGKRITSASVDAAGLAISRRETTQIRGLDVASRNAND
OB 20UA3 1 MDQVINTNIA&LNAQRNLAVQQNSLSTALQRLQ%wLRINSAKDDAAuAAISEnMTSQIRoMNQAARNAND
Q84ICS 1 ~wFRlNTNbASLNAQVNPGLNSRNLD&aLARLSSuLRINSAADDASGLAIADSLKTQANSLGQAINNAFD

.* -k . % . LN A - * *
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QEVMVE ~TNSDSDuQSIQ I TORLEEIDRVSEQTQFNGVAVLAER
F13713 3 TTORLSEINRISEQTDFNGVKVLES
QRQI3RKE MDOLAS AV IRISTOTEFNTKELLDG
Q02551 TGS LIKELDHVADT TNYNNIKTLDQ
QL9012 TORLSEIDRVENCTQFNGVKVLAS
QBGNTS TTORLSEIDRISOQTDFNGVEVLSEK

Q2FAE7 7L GISLAQTAEGALKSTGDi,T
QBEF76 70 CIBIAQTTEGSLNET

VEOLLSEMDRIAGNTEFNGOKLLDG
T SLRULARIDRVSDQTQFNGERVLAE

QTNBTL TQRLKETIDRISEQTQFNGVRVLRE
Q33578

(356826

P42273 4

Q31058 GISAVQTARGALTEVHSMB@N

QIVEC2 71 GISIAQTTHEGALNEL
QIF4ang %9 GISLIQTAEGALAETHST IHNSLTERINRISCGDTEFNTORLLDG
Q8PICL 71 GISLAQTAEGAMVEIGNNH A KQLTSEIDRVANQTSFNGTRLLNG
Q820A3 71 GISLAQTARGALVEIGNNRSE $ TQLIDEIQRVGEQTSFNGTKLLDG
G84IC5 70 ANSMIQIADKAMDEQLET - OCCOTARTRAMIOSRINKLMEELDNIANTTTYNGRQLLEG
. e I3 - - - - %

oL, ¥

QRLEEINRIAhQTDFNGIFVLKS



Patent Application Publication

Q53970
pP72151
QEXEME
QEVMVE
P13713
Q93IRKS
Q02551
Q02012
QB3ENTE
QIFAET
Q8ZF76
QINSJA4
033578
Q56828
P42273
031053
QIVECZ
QOF4A4
QBR2C4
Q82UA3
Q843IC3

141
141
141
141
14l
139
139
141
1471
141
140
141
140
14l
141
139
141
i3z
41
141
140

Dec. 31,2015 Sheet29 of 105 US 2015/0376241 A1l
Fig. 24 (A) Continued
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Fig. 25A

Hit_{D Length Bitscore Expected Length #dent %S Hit 1D Length Bifscore Expected Length #dent %S
AJEo5765 1050 386 1.00E-107 348 215 61 AY3B3403 1518 196 2.00E-49 227 126 55
AJ536600 105¢ 386  1.00E-108 348 214 &1 AY383402 1518 336 1.00E-91 178 177 99
AY248088 1050 384 1.00E-108 348 213 61 AY353402 1518 194 6006-49 106 104 98
AJe08764 1080 384  1.00E-108 348 213 &1 AY353401 1518 336 1.00E-91 178 177 89
ABQ28472 1433 384 1.006-106 248 213 Bt AY353401 15138 194 £.00E49 106 104 98
AJBDETES 1080 383  1.00E-106 348 214 &1 AY353400 1518 336 1.008-91 178 177 99
AJR15804 1243 332  1.00E-105 348 213 61 AY353400 1518 194 5.00E-49 106 104 @8
AYT43588 829 376  1.00E-104 284 201 70 AY353388 1518 336 1.00E-91 178 177 99
X91047 2820 369  1.00E-101 313 206 865 AY353399 1518 194 £.00E-48 106 104 98
D32256 1240 367  1.00E-101 356 214 60 AY353398 1518 336 1.00E-91 178 177 89
BX571865 348813 364 1.00E-100 385 207 58 AY353388 1518 184 5.00E-49 106 104 98
AF221596 7867 356 B8.0CE-98B 367 213 58 AY353397 1515 35 1.00E-81 178 177 99
AF221596 7867 355 1.00E-97 365 211 57 AY353397 1515 183 1.00E-48 108 103 §7
AYBAY742 1518 336 1.00E-91 178 177 89 AY3B3396 1515 336 1.00E-81 178 177 &g
AYB49742 1518 184 5.00E-49 106 104 98 AY353396 15186 193 1.00E-48 106 103 67
AYB49741 1518 336 1.00E9t 178 177 99 AY353395 1618 336 1.00E-01 178 177 88
AYG4B741 1518 184 5.00E-49 108 104 98 AY353385 1518 184 5.00E-48 106 104 S8
AYEAY715 1518 338 1.00E-D1 178 177 99 AY353394 1618 336 1.00E-99 178 177 €9
AYE49715 1518 187 500E-60 227 126 55 AY353394 1518 194 5.00E-48 106 104 9B
AYB49714 1518 338 1.00E-91 178 177 @9 AY383393 1418 338 1.00E-91 178 177 99
AY649714 1518 185 2.00E-49 227 128 55 AY353393 1518 194 5.00E-42 106 104 88
AYB49713 1518 338 1.00E-91 178 177 99 AY352332 1518 336 1.00E91 178 177 €9
AYB49713 1518 196 2.00E-49 227 126 5B AY353392 1518 194 5.00E-49 106 104 98
AYG49712 1518 338 1.00E-91 178 177 99 AY353321 1518 336 1.00E91 178 177 99
AYB49712 1518 1964 5.00E-49 106 104 D8 AY3B3391 1518 194 5.00E-4% 106 104 98
AYG49711 1518 338 1.00E-9t 178 177 99 AY353389 1518 336 1.00E-91 178 177 99
AYE49711 1518 194 5.00E-49 306 104 98 AY353389 1518 194 5.00E-49 106 104 98
AYE49710 1518 336 1.00E-91 178 177 99 AY353388 1518 336 +.0012-91 178 177 9¢
AYB49710 1518 124 5.00E-43 106 104 98 AY353388 1518 184 500E~<49 108 104 98
AYEAB703 1518 336 1.00E-81 178 177 99 AY353387 1618 336 1.00E-8% 178 177 99
AYE49709 1518 194 5.00E-49 106 104 88 AY 353387 1518 184 5.00E-49 106 104 98
AYB49708 1518 336 1.00E-81 178 177 89 AY353386 1818 336 1.00E-91 178 177 99
AYE49708 1518 194 5.00E-49 106 104 98 AY353386 1518 184 5008-48 108 104 98
AYB49707 15818 336 1.00E-81 178 177 99 AY3I53385 1518 336 1.00E-¢1 178 177 99
AYB49707 1518 187 8.00E-80 227 126 &5 AY353385 1518 197 8.00E-50 227 126 55
AY649706 1518 336 1.00E-81 178 177 99 AYJ53384 1518 336 1.00E-81 178 177 Q¢
AY649706 1518 184 4.00E~49 227 126 58 AY353384 1518 197 8.00E-50 227 126 65
AYG49705 1518 336 1.008-81 178 " 177 9@ AY353383 1518 336 1.00E-8% 178 177 @9
AY649705 1518 187 8.00E-50 227 126 55 AY353383 1518 197 8.00E-50 227 126 65
AY353534 1518 336 1.00E-81 178 177 99 AY353381 1518 336 1.00E-91 178 177 8%
AY3535834 1518 184 4.00E-49 227 125 85 AY353381 1518 197 8.00E-50 227 126 55
AY353533 1527 336 1.00E-91 178 177 98 AY353380 {518 338 1.00E-91 178 177 99
AY353533 1627 197 5.00E-50 324 142 43 AY353380 1518 197 8.00E-50 227 128 65
AY353532 1527 336 1.00E-g1 178 177 8¢ D7862¢2 1630 336 1.00E-91 178 177 99
AY353532 1627 197 5.00E-50 324 142 43 D78639 1530 194 5.00E-49 106 104 98
AY353416 1515 336 1.008-81 178 177 98¢ 1184980 1518 336 1.00E-91 178 177 99
AY353416 1516 194 4.00E-40 309 141 45 MB4980 1516 194 5.00E-48 106 104 98
AY353415 1515 3386 1.00E-81 17B 177 99 MB4979 1518 336 1.00E-g1 178 177 99
AY353415 1515 194 4.00E-4% 309 141 45 M84979 1518 184 5.00E-49 106 104 98
AY383412 1527 336 1.00E-91 178 177 89 ME4872 1818 336 1.00E-51 178 177 99
AY353412 1827 194 500E-49 106 104 96 MB4972 1518 194 5C0E-48 106 104 98
AY383411 1627 336 1.00E-81 178 177 99 MB4876 1518 336 1.00E-81 178 177 89
AY35341t 1827 194 500E-49 106 104 98 MB4976 1518 194 5.00E-49 106 104 98
AY35341C 1527 236 1.00E-91 178 177 99 MB4375 1518 336 1.00E-91 178 177 09
AY35341C 1827 194 5.00E-49 106 104 9B M84875 1618 191 6.008-48 106 193 97
AY353408 1527 336 1.00E-91 178 177 99 MB4873 1518 338 1.0DE-81 178 1¥7 99
AY353408 1527 154 5.006~49 106 104 98 M8&4873 1518 194 5.008-49 106 104 98
AY353408 1518 336 1.00E-91 178 177 99 Uas455 1867 336 1.00E-©1 178 177 99
AY353408 1818 194 4.00E-49 227 125 S5 08485 1867 184 5.00E-49 106 104 98B
AY363407 1518 336 1.00E-1 178 177 89 uosaz7 1876 336 1.00E-91 178 177 99
AY353407 1818 197 5.00E-50 227 126 85 uns227 1B76 187 5.00E-50 324 142 43
AY353406 1518 336 1.00E-91 178 177 99 108225 1867 336 1.00E-91 178 177 99
AY353406 1518 197 5.Q0B-50 227 126 &5 405225 1867 187 8.00E-50 227 126 55
AY352405 1518 336 1.00E-81 7B 177 99 06205 1864 336 1.00E-01 178 177 &9
AY353406 1518 197 5.00E-50 227 126 65 U06205 1884 193 1.00E-48 106 103 97
AY353404 1518 336 1.00E-81 178 177 99 108204 1876 336 1.00E-91 178 177 99
AY353404 1518 194 5.00E-49 106 104 98 08204 1876 194 400849 227 125 &5

AY353403 1518 336 1.00E-81 178 177 99 06203 1867 336 1.00E-81 178 177 €9
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Fig. 25A-Continued

Hit_iD Length Bitscore Expectsd Length #ident %3 Hit_{D Length Bitscore Expected Length #ident %S
Uoez203 1867 197 5.006-50 227 126 55 M84978 1518 192 1.00E-48 106 Q3% 97
uo6202 1876 338 1.00E-91 178 177 99 MB4977 1518 333 5.00E-81 178 176 98
u06202 1876 194 5.00E-48 106 104 98 Ma4977 1518 124 5.00E-42 108 104 98
uo6201 1876 338 1.0CE-891 178 177 99 M27219 1544 233 7.00E-91 354 196 55
uosz01 1876 194 5.0CE-48 108 104 98 05288 1398 330 5.00E-90 177 175 98
U08za0 1876 36 1.00E-91 178 177 989 U05298 1388 171 6.00E-42 91 91 100
uge200 1876 197 B.OCE-BO 308 140 45 AY353413 15156 330 8.00E-80 178 173 97
uo6197 1867 336 1.00DE-B1 178 177 89 AY353413 1515 187 6,00E-47 227 120 52
une187 1867 194 4.00E-48 227 126 55 1406189 1864 339 B.00E-90 178 173 97
M84974 1867 336 1.00E-91 178 177 8¢9 uoe189 3864 187 6.00F-47 227 120 52
M84074 1867 194 5.00E-49 106 104 98 uos301 1512 328 2.00E-89 177 172 97
AY353535 1518 335 2.00E-91 178 176 98 U053 1612 187 8.00E47 227 120 52
AY353535 1518 194 4.00E-48 227 126 55 BX880851 50640198 327 5.008-88 302 187 &1
uoga2aee 1876 336 2.00E-91 178 176 98 BX850851 5064018 131 4.00E-30 126 71 58
UD62086 1876 183 1.00E-4B 108 103 97 BXE50851 6064019 886 4.00e-17 162 63 41
AY353537 1515 334 3.060E-91 178 176 98 L33468 1282 315 1.00E-86 385 203 55
AY353537 1516 1838 2.00E-47 108 101 98 AEL17132 280185 318 3.00E-86 368 202 &4
AY353536 1515 334 3.00E-91 178 176 98 AJ4at14150 335050 318 3.00E-86 368 202 54
AY353538 1518 190 7.0DE-48 280 139 48 AEC13850 10283 318 3.00E-86 368 202 &4
AY353382 1518 334 3.00E-41 178 176 98 BX5363984744671 318 3.00E-86 368 202 54
AY353382 1518 184 4.00E-48 227 125 85 BXS363284744671  893.2 5.00E-20 207 61 28
AYGA9717 1515 334 4.00E-81 178 176 98 BX9363984744671 ©60.1 2.00E-08 {18 37 32
AY848717 1515 191 6.00E-48 301 136 45 AY244565 1515 315 2.00E-85 368 201 54
AYB43716 1516 334 4.00E-91 178 176 98 Ui2963 1484 318 3.00E-8a 166 165 99
AY545716 1515 191 6.00E-48 301 136 45 U12963 1484 184 5.00FE-49 108 104 98
215086 1515 334 4.008-81 177 176 99 AY337485 1467 311 2.00E-84 283 178 &7
Z150886 1615 196 2.00E-49 227 126 58 AY337485 1467 160 8.00E-29 103 83 80
Z15072 1515 334 4.00E-81 177 176 99 AY353477 1518 311 2.00E-84 244 178 Ti
Z215072 1515 187 5.00E-80 227 126 55 AY3B3477 1518 175 3.00E-43 140 96 68
215071 1515 334 4.00E-81 177 176 99 AY353475 1518 3t 2.00E-B4 244 178 MM
218071 1515 194 %.00E-49 106 104 98 AY353476 1618 175 3.00E-43 140 98 68
Z18070 1524 334 4,00E-C1 177 176 93 AY353475 1518 211 2.00E-84 244 175 74
Z18070 1524 194 5.00E-49 106 104 98 AY353475 1618 175 3.00E-43 140 96 68
Z15069 1518 334 4. ODE-21 177 176 998 AY353474 1518 311 2.00E-84 244 175 71
215069 1815 194 5,00E-49 106 104 98 AY353474 1518 175 3.00E-42 140 96 &8
2150568 1818 2334 4.00E-91 177 176 99 AB108532 3325 310 5.00E-84 273 180 &5
Z15088 1815 194 5.00E-48 106 104 98 AB108532 3226 166 2.00E-40 280 121 43
Z18057 1515 334 4_00E-81 177 176 98 133467 1300 310 8.00E-84 358 184 54
215087 1516 184 5.00E-48 1086 104 ©8 AY337472 1467 308 1.00E-83 263 177 67
215066 1515 334 4.00E-91 177 176 89 AY337472 1457 16¢C 8.00E-39 103 B3 B84
215066 1515 187 B.00e-50 227 126 85 AF345848 1464 308 2.00E-83 256 177 869
218085 1515 324 4.00E-91 177 176 €8 AF345848 1464 168 4.00E-38 103 82 79
215065 1515 187 5.00E-50 227 126 56 AJSE7TH9 1392 308 3.00E-83 262 173 66
2158064 1524 334 4.00E-91 177 176 98 AJSE7818 1392 117 6.00E-26 75 &89 78
Z15084 1524 197 5.00E-50 324 142 43 AY353478 1518 308 3,00E-83 244 172 70
AY353414 1815 334 4.00E-91 178 176 98 AY353479 1518 171 5.00E-42 140 o4 87
AY353414 1518 191 8.00E-48 301 136 45 AY353478 1518 308 3.00E-83 244 172 70
U05303 1815 334 4.00E-31 177 176 98 AY353478 1518 173 9.00E-43 140 85 87
L05303 16186 187 5.00E-50 227 126 55 AYS337475 1578 306 2,00E-83 2089 184 &1
U05302 1624 334 4.00E-91 177 176 99 AY337476 1578 149 2.00E-38 92 76 82
Ua5302 1524 194 500E-48 106 104 98 AB128918 1996 305 9.00E-83 299 184 &%
YJ05300 1815 354 4,00E-81 177 176 99 AB128818 1896 150 7.00E-36 92 77 33
105300 1515 184 5.00E49 106 104 08 AY337476 1578 305 2.00E-82 299 184 &1
U05289 1818 334 4.00E-81 177 176 99 AY337476 14878 148 2.00E-35 92 78 32
105299 1818 194 5.00E-49 106 104 98 u47614 1762 305 2.00E-82 274 170 382
uns297 15818 334 400891 177 176 99 U47614 1762 142 3.00BE-33 115 74 &4
uUos297 1815 194 5.00E-49 108 104 88 AED051745528445 305 3.00E-82 274 168 o1
Uas298 1524 334 4,008-41 177 176 89 AEQ051745528445 142 3.00E-33 115 74 64
Uos206 1524 194 50048 106 104 98 AEDDS174 65628448 51.6 500806 289 66 22
Ues298 1518 334 4.008-81 177 176 99 AED05174 5528445 33.5 1.5 185 42 22
05298 1515 196 1.00E-49 227 126 55 AY337468 1758 305 3.00E-82 274 169 &1
u0s226 1864 334 4.00E-91 178 176 88 AY337468 1758 142 3.C0E-33 115 74 64
uos226 1864 191 G.00E-48 301 136 46 AY249982 1758 305 3.00E-82 287 188 B2
1058198 1864 334 4.00E-81 178 176 98 AYZ249992 1758 142 3.00E-33 118 74 64
1J056 1938 1864 191 6.00E-48 301 13¢ 48 BAOONOO7 5498450 306 3.00E-B2 274 169 81
AYB49696 1518 333 5.00E-91 178 576 98 BA0D0007 5498450 142 3.00E-33 118 74 64
AYH49696 1518 194 5.00E-49 108 104 @8 BAO00D07 5496450 51.8 500E-06 289 €6 22

Me4978 1518 333 5.008-81 178 176 68 BAQGO007 5498450 33.5 1.5 186 42 22
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Fig. 25A-Ceantinued

Hit_iD Length Bitscare Expected Length #dent %S Hit_iD Length Bitscore Expected Length #dent %S
AF228485 1758 308 3.00E-82 274 169 61 AY230027 1818 298 7.00E-80 222 57 70
AF228466 1758 142 3.00E-33 118 74 64 AY250027 1818 139 2.008-32 163 31 49
AF228494 1768 308 3.008-82 267 168 82 ARBD28481 2168 296 7.00E-8D 222 157 70
AF228494 1758 142 3.00E-33 115 74 B4 AB023481 2168 139 2.00E-32 163 at 49
AF228423 1758 305 3.00E-82 267 168 62 AY260029 1311 2386 1.00E-79 300 175 &8
AF228483 1758 142 3.00E-33 115 74 G4 AYZ50028 1311 135 4,00E-31 g2 87 72
AF228492 1758 305 3.00E-82 267 168 82 AF345847 1497 296 1.00E-78 178 1556 87
AF228422 1758 142 3.00E-33 1158 74 84 AF346847 1497 155 200837 174 04 54
AF228491 1758 305 3.00E-82 267 168 62 AY380838 1714 296 1.00E-75 223 169 71
AF228481 1758 142 3.00E-33 115 74 638 AY380836 1714 140 7.00E-33 114 74 64
AF228490 1768 305 3.00E-82 267 168 &2 ABO2B48B0 2289 296 1.00E-7¢ 302 176 5B
AF228480 1758 142 J.00E-33 115 4 a4 AB028480 2269 133 1.00E-30 102 66 64
AF228489 1758 3086 3.00E-82 274 169 6t 107389 1788 286 1.00E-79 223 186 &9
AFZ28489 1758 142 3.00E-33 115 74 64 L7389 1788 135 3.008-31 113 7c 61
AF228488 1758 308 3.00E-82 274 169 81 AY250001 1685 206 1.00E-79 237 181 &7
AF228488 1758 142 3.00E-33 115 74 B4 AY250001 1665 141 5.008-33 285 105 35
AF228487 1758 306 3.00E-82 274 169 61 AF134848 1684 285 1.00E-79 237 161 67
AF228487 1758 142 3.0CE-33 115 73 B4 AF104246 1664 138 2.00E-32 283 104 35
016821 2006 308 300E-82 299 1383 61 AY237480 1512 295 2.00E-79 178 153 87
D16821 2006 148 3.008-35 92 76 BZ AY337480 1512 158 4.00£-38 285 111 41
18820 1851 308 30CE-82 29¢ 183 81 AY250016 1638 298 2.00E-79 218 157 72
D16820 1851 148 300835 82 76 B2 AY250018 16838 140 7.00E-33 172 85 49
ABQ20474 2329 305 3.00E-82 267 188 862 236377 1925 295 2.00E-7T9 222 165 70
ABO2B474 2329 142 3.00E-33 118 74 B4 Z3s877 1925 133 1.00E-30 102 66 84
AY337477 1578 304 4,00E-82 288 183 &1 AY3374B3 1674 294 2.00E-79 284 1683 89
AY337477 1578 149 2.00E-35 82 76 B2 AY337483 1674 141 5.00E-33 11% 71 &1
AF228485 1758 304 5.00E-82 274 189 &1 AY250028 1344 295 2.00E-79 274 171 €2
AF228495 1758 142 3.00E-33 115 74 B4 AY250028 1344 1234 6.00E-31 a2 a7 72
AY337478 1578 303 1.00E-81 283 183 61 AY250010 1740 295 2.00E-79 236 161 €8
AY337478 1578 145 4.00E-34 92 74 80 AY250010 1740 140 9.00E-33 118 72 B2
107388 1755 303 1.00E-81 267 168 63 AYZS0008 1674 295 2.008-79 284 168 &9
107388 1755 141 5.00E-33 115 73 63 AY250008 1674 142 3.00E-33 115 71 81
AB128917 8242 301 4.00E-81 298 188 862 AY249998 1689 285 2.008-7¢ 257 168 65
AB128917 B242 141 5.00E-33 87 75 86 AY248999 1689 142 2.00E-33 ars 102 37
AY337481 1804 300 9.00E-81 177 157 B8& AY249990 1311 285 3.00E-78 281 174 &9
AY337481 1604 147 7.00E-36 92 75 81 AY249990 1311 138 4.00E-31 a2 67 72
AY249991 1647 300 9.00E-B1 266 171 B4 AF345850 1638 205 3.00E-78 218 187 7

AY248981 1647 140 7.00E-33 102 89 67 AF2345850 1638 140 7.008-33 172 86 48
AY250013 1668 299 1.00E-80 2905 171 &7 ABQ28473 18867 285 3.00E-79 281 174 59
AY250013 1668 140 7.00E-33 116 71 61 ABO28473 1867 1385 4.00E-31 92 &7 72
AY337474 1788 208 2.00E-8C 223 187 70 AY337473 1344 254 4.00E-78 280 171 &8
AY357474 1788 137 7.008-32 113 71 a2 AY337473 1344 137 7.00E-32 314 116 38
AY337471 17388 288 2.00E-80 223 157 70 AY250018 1344 204 4.00E-78 200 171 58
AY337471 1788 137 7.00E-32 113 71 a2 AY250018 1344 137 1.00E-31 314 114 36
AY250023 1707 298 2.00E-80 223 180 71 AY249004 2013 2924 40079 247 162 65
AY250023 1707 140 7.00E-33 114 74 84 AX249804 2013 147 8.00E-35 312 104 33
AY240887 1788 298 2.00E-80 223 157 70 AFD78163 2078 294 4.00E-79 247 162 65
AY240897 1788 137 7.00E-32 113 71 62 AF079183 2078 147 9.00E-35 312 104 23
AEQ16752 311143 298 2.00E-80 228 187 70 AY250026 1685 284 5.00E-79 222 166 7O
AEQ16762 211143 138 3.008-32 285 106 41 AY250026 1695 33 1.0DE-30 102 68 64
ABD28477 2277 298 2.00E-80 223 180 71 AF345851 1695 204 5.00E-79 222 156 70
ABO28477 2277 141 4.00E-33 270 104 38 AF345851 1695 132 2.00E-30 102 65 64
ABD28475 2388 258 2,008-80 223 157 70 AEO056744607203 293 B6.QOE-7T§ 202 154 76
ABO028475 2358 137 7.00E-32 113 71 62 AEQOS6744607203 140 7.00E~33 116 7181
ABD28471 2381 298 2.00E-80 223 157 70 AY3374858 1323 293 B.00E-79 288 177 61
ABO28471 2361 138 3.00E-32 285 106 41 AY337485 1323 137 1.008-31 312 109 34
LO7387 1768 298 2 ODE-80 223 157 70 AF543682 1497 293 6.008-7¢ 178 153 83
Lo73ar 1788 139 2.00E-32 285 106 41 AF843692 1497 166 2.00E-37 174 o4 54
AJ568339 1634 298 2.00E-80 246 163 €6 AEQ16984 290682 283 B8.00E-79 202 184 76
AJ566338 1634 89.7 2.00E-17 83 44 53 AED16984 2090582 140 7.00E-33 116 71 851
AJB66338 1634 298 3.00E-80 246 163 68 AY250003 1731 293 &6.00B-79 289 171 &7
AJ566338 1634 897 2.00E-17 83 44 53 AY250003 1731 142 2,00E-33 287 111 38
AY250005 1787 297 6.008-80 218 162 73 016819 1966 293 6.00E-79 202 154 76
AY250008 1767 142 2.00E-33 148 B3 55 D16819 1966 140 7.00E-33 116 71 Bl
AB028476 2338 297 6.00E-80 218 162 73 AY250024 1719 283 8.00E-79 229 180 &9
AB028476 2338 142 2.00E-33 1498 83 55 AY250024 1718 144 B.00E-34 116 73 B2
AY337466 1344 206 7.00E8-80 280 172 &9 AY249888 16553 293 8.00E-73 202 154 78

AY337466 1344 138 2.00E-31 181 87 48 AY249998 1653 140 7.00E-33 116 71 81
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Fig. 25A-Continued

Hit_ID Length Bitscore Expected Length fidant %5 Hit_ID Length Bilscore Expected Length #dent %S
AF169321 1653 293 B.ODE-7TS 202 184 76 AYB49737 1281 288 3.00E-77 214 161 75
AF168321 1853 138 4.00E-32 276 102 36 AY649737 1281 150 7.00E-38 10C 78 79
AY337469 1311 293 1.0CE-78 291 169 58 AYBAG736 1269 288 3.00E-77 214 161 75
AY337468 1311 134 5.00E-31 ‘92 67 2 AYG49736 1269 148 3.00E-35 100 78 78
AY258020 1830 292 1.00E-78 179 149 83 AYB4973I5 1275 288 3.008-77 214 161 78
AY250020 1680 138 3.00E-32 113 <] G1i AY649735 1275 150 7.00E-36 10Q 79 79
AY250012 1332 281 2.00E-78 28B 176 61 AY649704 1509 288 3.00E-77 220 150 72
AY250012 1332 135 3.00E-31 315 107 33 AYB48704 1509 157 7.00E-38 100 82 82
D26166 3294 291 2.00E-78 234 189 67 AYG46703 1509 288 3.00E-77 220 180 72
D26166 3294 134 6.00E-31 100 66 86 AY649703 1509 157 7.00E-38 100 B2 g2
AFS43693 1497 281 3.00E-78 178 192 85 AY250022 1506 288 300877 220 i88 70
AF543693 1497 155 2.00E-37 174 94 54 AY250022 1508 134 8.00E-3% 151 7 50
AY353496 1242 291 3.00E-73 275 176 &3 AF169323 1506 288 3.00E-77 220 1686 70
AY353486 1242 150 9.00E-3¢ 100 72 79 AF169323 1506 134 B.001E-31 151 77 50
AY353486 1256 291 3.00E-78 276 170 81 AY353549 1269 288 3.008-77 214 161 75
AY353486 1266 152 3.00E-36 102 79 77 AY353540 1269 148 3.00E-38 100 78 78
AY3534856 1286 291 3.00E-78 276 170 81 AY353548 1289 288 3.00E-77 214 1681 78
AY353486 1266 152 . 3.00E-38 102 70 7 AY353548 1289 150 7.00E-36 100 79 79
p28168 2520 291 3.00E-78 263 189 60 AY353544 1269 283 3.00E-77 214 161 75
D265165 2520 140 7.00E-33 114 74 54 AY363544 1269 148 3.00E-35 100 78 78
AY337479 1851 291 4,00E-78 191 1851 79 AY3536Q7 1269 288 3.00E-77 214 161 75
AY337479 18851 145 3.0N0E-34 287 168 37 AY353507 1269 160 7.00E£-36 100 78 78
AY250014 1713 281 4.00E-78 179 150 83 AY353508 1269 288 3.00E-77 214 161 75
AY250014 4713 139 2.00E-32 2234 a8 37 AY353506 1269 150 7.00E-36 100 79 79
AY250002 1842 281 4.00E-78 191 151 78 AY353505 1281 284 3.008-77 214 161 75
AY250002 1842 145 2.00E.34 285 109 38 AY353506 1281 151 5.00E-26 174 92 52
AJSE7918 1359 261 4.00E-78 251 164 ©5 AY353503 1281 238 3.00B-77 214 161 75
AJB67918 1359 117 6.00E-25 75 59 78 AY353503 1281 148 1.00E-35 174 @1 52
AJ271830 1713 281 4.00E-78 178 150 83 AY3I53499 1269 288 300E-77 214 161 78
AJZ71930 1713 139 2.00E-32 23 88 37 AY353438 1269 160 7.00E-36 100 79 79
ABO28473 22084 289 7.00E-78 220 189 68 AY353487 1274 288 3.00E-77 214 161 75
ABO28478 2284 144 4.00E-34 116 73 &2 AY3534087 1275 180 7.00E-36 100 79 79
AB128916 11067 290 7.00E-78 206 177 59 AY353435 1269 288 3.00E-77 214 161 78
AB128916 11067 151 5.00E-36 292 112 38 AY3I53495 1269 150 7.00E-36 100 79 78
AY250013 1293 290 9.00E-78 286 189 58 AY3583404 1289 288 3.00E-77 214 161 78
AY250019 1299 138 1.00E-31 283 102 40 AY3534834 1269 150G 7.00E-36 100 7e 78
AY250015 1287 200 9.00E-78 267 166 B2 AY353492 1269 288 3.00E-77 214 161 75
AY250018 1287 134 6.00E-31 127 74 68 AY353482 1269 160 7.00E-36 100 79 78
AF345849 1287 280 9.00E-78 267 166 62 AY353454 1508 288 3.00E-77 216 188 73
AF34584% 1287 131 4.00E-30 127 73 57 AY383454 1506 156 1.00E-37 100 82 82
AY353488 1266 200 8.00E-78 271 170 62 AY353447 1503 288 3.00E-77 208 187 75
AY3563488 1268 152 3.00E-38 102 79 77 AY353447 1503 156 1.00E-37 100 82 82
AY353487 1286 290 9.00E-78 271 170 &2 AY353446 1503 288 3.00E-77 208 1857 786
AY353487 1266 152 3.00E-36 102 78 77 AY353446 1503 188 1.00E-37 100 B2 B2
AY353483 1266 280 9.00E-78 178 163 &7 AY353379 1509 288 200E-77 220 160 72
AY3534B84 1266 289 4.00E-77 176 183 87 AY383379 1509 187 7.00B-38 102 82 82
AY353484 1266 182 3.00E-36 102 79 17 AY353377 1609 288 3.00E-7T7 220 160 72
AY353482 1286 289 1.00E-77 175 183  B7Y AY383377 1502 187 7.00E-38 100 82 a2
AY250017 1686 289 2.00E-77 233 162 &8 AY353331 1503 288 J00E-77 208 187 75
AY250017 1686 150G 9.00E-36 279 102 36 AY3I5I331 1503 154 5.00B-37 100 81 81
AY353547 1269 2889 2.00E-77 284 175 61 AY353455 1806 287 4.008-77 216 188 73
AY3HE3B47 1269 180 7.00E-36 100 79 79 AY353455 1506 156 1.00E-37 10D 82 82
AY363546 126@ 289 2.00E-77 284 175 61 AY337470 1281 287 6.00E-77 258 163 B3
AY353548 1269 180 7.00E-36 100 79 79 AY337470 1281 138 4.00E-32 232 a3 40
AY3635645 1268 2849 2.00BE-77 284 175 61 AYB49725 1503 287 8.00E-77 206 157 76
AY353545 1269 150 7.00E-36 100 70 78 AY649725 1503 152 2.00E-35 98 79 8¢
AY353332 1803 288 2. 00E-77 208 187 7% AYE49724 1503 287 6.00E-77 108 164 77
AY353332 1503 155 3.00E-37 100 21 81 AY849724 1803 166 1.00E-37 100 82 82
AY250021 1281 288 3.00E-77 268 164 B3 AYE48723 1503 287 6.00E-77 198 154 77
AY250021 1281 138 4,00E-32 232 a3 40 AY840723 1503 156 1.00E-37 160 82 82
AY250011 1713 288 3.00E-77 179 146 83 AY250025 1487 287 6.C0E-77 177 146 82
AY250011 1713 138 3.00E-32 237 91 38 AY250028 1497 149 2.COE-35 151 80 52
AF169222 1281 288 3.00E-77 258 184 63 A17440 2526 287 6.C0E-77 177 146 82
AF169322 1281 136 2.0DE-31 92 82 75 X17440 2526 1514 4.C0E-36 244 101 41
AY353498 1269 288 3.008-77 237 1684 69 100086 4639675 287 6.00E-77 177 146 82
AY353498 1268 148 3.00E-35 100 78 78 U000e6 4639675 149 2.00E-38 181 80 52
AY353493 1269 288 3.00E-77 237 184 €9 LJ00006 4638675 33.1 2 147 37 25

AY353493 1268 148 2.00E-33 100 78 78 AY353543 1269 287 6.008-77 211 15¢ 75
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Fig. 25A-Continued

Hit_tD Length Bilscore Expecied Length #ident %S KHit_iD Length Bitscore Expectad Lengih #ident %S
AY353543 1269 150 7.00E-36 106 79 78 AJ566340 1223 85.1 4.00E~16 284 a1 28
AY353457 1482 287 8.00E-77 198 184 77 AY6G49698 1438 285 3.00E-76 306 176 57
AY353487 1482 166 1.00E-37 100 82 82 AYB40698 1488 151 4,00E-36 96 78 81
AY353456 1446 287 8.00E-77 ~ 245 162 &6 AY229895 1263 285 3.00E-78 189 147 77
AY3534586 1446 156 1.00E-37 100 82 B2 AYR249995 1263 137 1.008-31 138 78 &6
AY353453 1506 287 6.00B-77 206 157 76 AYBS7001 1488 288 3.00E-76 306 176 57
AY353453 1506 156 1.00E-37 100 82 82 AYBS57001 1488 151 4.00E-368 o6 78 ai
AY353452 1506 ZB7 B.00E-F7 206 157 76 BX321861 268050 285 3.008-76 287 159 83
AY353452 1506 154 5.00E-37 100 81 31 AY353508 1269 285 30076 211 168 74
AY352451 1503 287 8.00E-77 198 354 77 AY353508 1288 160 7.0CE-368 100 72 79
AY353451 1503 156 1.00E-37 100 B2 82 AY353363 1488 285 3.00E-76 306 175 57
AY353450 1503 287 6.00E-77 206 157 76 AY353363 1488 181 4,00E-36 86 78 81
AY353450 1503 156 1.00E-37 100 a2 82 AY353362 1488 285 3.00E-76 308 176 57
AY353449 1503 287 6.Q0E-77 206 157 76 AY353362 1488 161 4.00E-36 96 78 81
AY353449 1503 152 2.00£-38 98 79 80 AY353361 1488 285 3.00E-76 308 176 57
AY353448 1503 287 8.00E-77 198 154 77 AY353361 1488 151 4.00E-38 96 76 &
AY353448 1503 156 1.08E-37 100 82 B2 AY353359 1488 285 3.00E-76 308 176 57
AY353444 1503 287 B.00E-77 188 154 77 AY353359 1488 161 4.00E-36 96 78 81
AY353444 1503 156 1.00E-37 100 82 82 AY353358 1488 285 3.00E-76 306 176 &7
AY353443 1503 287 B6.00E-77 198 154 77 AY353358 1488 151 4.008-36 86 78 81
AY353443 1503 156 1.00E-37 100 82 B2 AY353303 1506 285 3.00E-76 178 180 86
AY3I53378 1509 287 6.Q0E-77 220 160 72 AY353303 1506 158 3.008-37 100 81 81
AY353378 1509 157 7.00E-38 100 az B2 AY3535817 1506 284 4.00E-76 215 157 73
090833 15608 287 6.00E-77 177 146 82 AY353517 1508 152 2.00E-368 98 78 80
Da0833 18805 149 2.00E-38 151 86 52 AY353516 1506 284 4.00E-76 215 187 73
ABO28479 2060 287 6.00E-77 177 136 82 AY383516 1506 152 2.00E-38 o8 79 ac
ARB023479 2080 149 2.00E-35 151 80 52 AY353604 1281 284 4.00E-76 214 160 74
M14358 1667 287 6.00E-77 177 146 82 AY3I53504 1281 149 1.00E-35 174 81 &2
M14358 1667 149 2.0DE-35 181 80 52 AY353480 1600 284 4 00E-76 192 152 79
AY35a508 1266 286 8.00E-77 178 152 86 AY363480 18500 182 1.00E-36 100 B | 80
AY353500 1266 150 9.00E-36 100 79 79 AY353485 1500 284 4.00E-76 192 182 72
AY3B3501 1266 286 8.00E-77 176 152 86 AY253488 1500 183 1.00E-36 100 80 80
AY353501 1286 150 8.00E-36 100 79 79 AY337482 1263 284 5.00E-76 189 147 77
AY3BIE00 1266 286 8.00E-77 175 152 86 AY337482 1263 135 4.00E-31 138 77 55
AY353500 1288 150 9.G0E-36 100 7 79 AYB48732 1521 284 500E-76 175 160 88
AY3G3445 1503 286 8.00E-77 188 154 77 AYB49732 1521 149 2.0DE-35 a1 76 83
AY353445 1503 152 2.00E-36 28 79 80 AY84G701 1521 284 5.00E-76 175 180 8BS
AY3A7467 1281 286 1.00E-76 26B 183 63 AYB48701 1521 148 2.00E-35 91 76 83
AY337487 1281 136 1.00E-31 232 g2 38 AY849700 15621 284 5.00B-76 175 150 B85
AY353334 1506 286 1.00E-76 208 157 7B AY848700 1821 150 9.00E-38 91 77 a4
AY353334 1506 158 1.00E-37 100 82 82 AED18837 300247 284 5.00E-76 175 160 88
AY383333 1506 288 1.00E-76 206 197 76 AEQ1GB37 300247 149 2.00E-35 91 75 83
AY3E3333 1806 186 1.00E-37 100 82 82 X03395 1530 284 §.00E-76 175 150 85
AB1Z8918 12979 285 1.00E-78 ¢ 170 58 X03385 1530 149 2.0DE-35 81 78 83
AB128818 12979 146 2.00E-34 85 5 78 ALB27272 245050 284 5.00E-76 178 180 85
AYB49702 1508 286 1.008-76 220 159 72 ALB27272 245050 149 2.00E-35 91 75 33
AYB549702 1508 187 7.00i=-38 100 82 B2 AY353434 1260 284 5.00E-76 175 150 88
AY353350 1500 286 1.00E-76 200 158 75 AY353434 1260 149 2.00E-35 91 76 83
AY353350 1500 158 3.00E-38 338 127 37 AY353433 1280 284 5.00E-76 175 150 85
AY353348 1500 286 1.00E-76 209 188 78 AY353433 1260 149 2.00F-35 91 75 83
AY353348 1500 158 4,00E-38 338 127 &7 AY353376 1521 284 5.00E-76 175 180 85
AY353348 1500 286 1.00E-7% 209 158 78 AY353376 1821 150 9.00&-38 91 7 84
AY353348 1500 168 3.008-38 338 127 87 AY353375 1521 284 5.00B-76 175 180 85
AY353347 1500 288 1.00E-76 209 188 75 AY383375 1521 149 2.00E-35 91 7w 83
AY363347 1500 188 400E-38 338 127 37 AY353374 1521 284 5.00E-76 175 180 B5
AY353346 1500 288 1.C0E-T6 209 188 75 AY363374 1521 149 2.00E-35 o1 B 83
AY363346 1500 187 5.00E-38 338 127 37 AY353373 1521 284 500BE-76 178 180 85
AY353345 1500 286 1.00B-7& 209 158 75 AY353373 1521 149 2.00E-35 91 8 83
AY353345 1500 158 4,00E-38 338 127 &7 AY353372 1621 284 5.00E-7¢ 178 150 85
AF169320 1263 285 2.00E-76 269 160 59 AY363872 1521 149 2.0DE-35 a1t Kisl 83
AF169320 1263 135 4.00E-31 138 77 55 AY353371 1521 284 5.00B-76 175 150 85
AY353502 1266 285 2.00E-76 178 181 86 AY383371 1521 149 2.00E-35 a1 76 83
AY353502 1266 150 9.00E-36 100 79 79 AY353302 1521 284 5.00E-v6 17 150 B85
AY3533680 1488 285 2.00E-76 308 176 &7 AY353302 1521 180 6.00E-36 91 77 84
AY353360 1488 149 2.00E-35 39 76 85 121912 2001 284 5.00E-76 175 150 85
AJS66341 1223 285 3.00E-76 178 145 81 121012 2001 149 2.00E-35 93 6 83
AJ566341 1223 85.1 4.008-18 28B4 81 28 CPDOD0264585228 283 6.00E-76 278 185 &9

AJSE6340 1223 285 3.008-76 179 145 81 CPO000264585228 278 2.00E-74 178 147 B84
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Fig. 25A-Continued

Hit 1D Length Bilscore Expected Length #ident %S Hit_ID Length Bitscore Expected length #ldent %S
CPO000264585229 186 1.00E-37 100 82 82 AY353275 1521 165 3.00E-37 100 81 81
CPOOO0264588229 1656 3.008-37 100 81 81 U17172 1521 282 2.00E-76 232 158 68
AEQQBB26 20513 283 6.00E-76 232 160 &8 W7172 1621 155 3.00E-37 100 81 81
AED0B826 20613 165 3.00E-37 100 81 81 AY353262 1621 281 2.00B8-75 268 182 60
AY3I53521 1621 283 B.00E-76 232 160 88 AY353202 1621 155 3.00E-37 100 81 81
AY3583521 1521 155 3.00g-37 100 &1 81 AY3a53283 1521 281 2.00E-75 268 162 &0
AY353271 1521 283 G.00E-76 232 160 88 AY353283 1521 1558 S.00E-37 100 81 B1
AY3563271 15621 155 3.00E-37 100 81 81 AY353263 1521 281 2.00E-75 268 183 6&C
AY353268 1521 283 6.00E-78 232 160 68 AY353263 1521 155 3.00E-37 100 81 81
AY35326% 1521 155 3.00E-37 100 B1 a1 7175 1521 281 2.00E-75 228 155 GO
AY353268 1521 283 B6.00E-76 232 160 88 U17175 1521 156 3.00E-37 100 81 81
AY353268 1521 155 3.00E-37 100 81 81 AY353542 1485 281 3.00E-78 175 148 84
AY35E3267 1521 283 B8.00E-76 232 160 88 AY353642 1486 152 2.00E-38 98 78 a0
AY383287 1521 155 3.00E-37 100 81 81 AY353541 1485 281 3.00E-76 175 148 84
AY363286 1521 283 6.00E-76 222 180 €8 AY353541 1485 152 2.00E-36 o8 79 8O
AY353266 1521 188 3.00E-37 100 81 81 AY353540 1488 281 3.00E-78 17§ 148 84
AY353284 1521 283 6.00E-78 232 i80 68 AY353540 1485 152 2.00E-36 08 79 80
AY353264 1621 155 3.00E-37 1060 81 81 AY353538 1488 281 3.00E-75 175 148 84
AY353259 1506 283 6.00E-768 295 169 57 AY35353¢ 1488 148 4.00E-38 98 77 78
AY35325% 1506 181 4.00E-36 98 7B 79 AY353528 1488 281 3.00E-75 176 148 B4
AF045151 1521 283 6.00E-76 232 160 68 AY353538 1488 152 2.00E-38 o8 79 80
AFQ45151 1821 155 3.00E-37 100 81 a4 AY353521 1521 281 3.00E-75 175 148 84
U7177 1621 283 6.00E-76 232 160 68 AY353531 1521 155 3.00E-37 100 81 81
7177 1621 155 3.00E-37 100 81 a1 AY363530 1521 281 3.00E-75 175 148 84
U17175 1521 283 6.00E-76 232 1860 868 AY353530 1521 158 300837 100 81 81
1417176 1621 155 3.00E-37 100 81 81 AY353529 1521 281 3.00E-75 178 148 84
17173 1521 283 6.00E-76 232 160 &8 AY353529 15621 154 8.0DE-37 100 BG 80
U17173 1521 185 3.00E-37 160 81 81 AY353528 1621 281 3.00E-75 175 148 84
AY383272 1521 283 B.O0E-76 232 160 68 AY353528 1521 158 3.00E-37 100 81 &1
AY353272 1821 155 3.00E-37 100 81 81 AY3E3518 1488 281 3.008-76 175 148 84
AJ243706 1368 283 1.00E-75 247 162 65 AY353518 1488 185 3.00E-37 245 105 42
AJ243796 1368 137 6.00E-32 87 70 80 AY353512 1488 281 3.00E-75 175 148 84
AJ243795 1368 283 1.00E-78 247 162 €5 AY3H3512 1488 168 3.00E-38 272 108 39
AJ243795 1388 137 5.00E-32 87 70 &0 AY353470 1500 281 3.00E-76 173 148 84
AY353625 1621 283 1.00E-75 229 160 62 AY353470 1500 154 8,00E-37 100 80 80
AY353525 1621 164 6.00E-37 150 a7 58 AY353468 1500 281 3.00B-78 175 148 84
AY353524 1521 283 1.00E-75 229 160 68 AY353468 1500 164 8.00B-37 100 80 &0
AY353624 1521 184 6.0DE-37 150 87 48 AY353439 1485 281 3.00B-75 175 148 84
AY363523 15621 283 1,00E-75 229 1860 69 AY353438 1485 152 2.00E-36 98 79 80
AY353523 1521 184 8.00E-37 100 [:10] 80 AY353438 14385 281 3.00E-78 175 148 84
AY353522 1521 283 1.00E-75 229 160 69 AY353438 1485 152 2.00E-36 98 79 80
AY383522 1521 1564 8.00E-37 100 a0 80 AY3E3436 1488 281 3.00E-75 175 148 84
AY353491 1500 282 1.00E-75 188 154 77 AY353436 1488 152 2.0CE-36 a8 79 80
AY353481 1560C 151 5.00E-36 a8 78 78 AY353365 1521 281 3.C0E-78 175 148 84
AY353287 1521 282 1.00E-75 275 164 59 AY353355 1521 155 3.00E-37 100 81 81
AY353287 1521 155 3.00E-37 100 81 81 AY35E3354 1503 281 3.C0E-75 175 148 84
AY353286 1521 282 1.608-78 275 164 59 AY353254  150% 157 9.00E-38 100 az 82
AY353286 1521 155 3.00E-37 100 81 81 AY353353 1503 281 3.00E-76 175 148 84
AY353285 1521 282 1.00E-75 275 164 58 AY353383 1503 187 9.00E-38 100 82 82
AY353288 1521 155 3.00E-37 100 81 81 AY353352 1503 281 3.00E-75 175 148 84
AJ43pz02 8179 282 2.00E-78 286 167 56 AY353352 1503 1585 3.00E-37 100 81 81
AY353527 1621 282 2.00E-76 217 186 71 AY353330 1488 281 3.00E-75 175 148 84
AY353527 1521 154 5.00E-37 100 8c 80 AY353330 1488 186 3.00E-37 100 81 81
AY353300 1521 282 20075 232 15¢ 68 AY353328 1483 281 3.00E-75 1756 148 84
AY353300 1521 166 3.00E-37 100 81 81 AY353328 1488 155 3.00&-37 1C0 81 81
AY353289 1521 282 2.00E-75 232 159 68 AY353326 1488 281 3.00E-75 175 148 84
AY353298 1821 168 3.00E8-37 100 81 81 AY3533328 1488 185 3.008-37 1C0 81 81
AY353298 1521 282 2,00E-75 232 159 68 AY353327 15086 281 3.00E-75 175 148 84
AY353298 1521 158 3.00E-37 100 81 a1 AY353327 1508 165 3.00E-37 1600 &1 81
AY353297 1521 282 2.00E-75 232 158 68 AY3523268 1506 281 3.00E76 175 148 B4
AY353207 1521 155 3.00E-37 100 &1 &1 AY353326 1506 155 3.00E-37 100 81 81
AY353296 1521 282 2.00E-75 232 158 68 AY3533286 1506 261 3.00B-75 1786 148 84
AY353296 1521 185 3.00E-37 100 81 31 AY3535825 1506 155 3.00E-37 100 81 81
AY383277 1521 282 2.00E-75 232 158 68 AY363324 1608 281 3,00E-78 178 148 &84
AY353277 1521 155 3.00E-37 100 81 81 AY353324 1506 155 3.00E-37 100 &1 81
AY353276 1521 282 2.0CE.76 232 188 58 AY353323 1508 281 3.00E-76 175 148 &4
AY353276 1821 155 3.00E-37 100 81 &1 AY353323 1508 155 3.00E-37 100 &1 &1

AY353275 1521 282 2.008-75 232 159 BB AY353320 1508 281t 3.00E-75 176 148 84
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Fig. 25A-Continued

Hit_iD Length Bitscore Expectsd Length #ident %S Hit_ID Length Bitscore Expected Length #ldent %S
AY353320 1508 1586 3.00E-37 100 a1 81 AYB49730 1482 152 2.00E-36 98 79 80
AY353319 1506 281 3.00E-78 176 148 84 AYB49729 1482 280 5.00E-75 175 148 84
AY353319 1506 155 3.008-37 100 gt 81 AYG49729 1482 162 2.00E-36 98 79 80
AY353318 1608 281 3.00E-75 175 148 &4 AYB49728 1482 280 5.00E-75 175 148 B4
AY363318 15086 1588 3.008-37 100 81 31 AYB49728 1482 162 2.00FE-36 98 79 80
AY3I533T 1506 281 3,00E-75 175 148 &4 AY649727 1482 280 5.00E-75 175 148 B4
AY383317 1506 155 3.006-37 100 81 81 AY649727 1482 152 200E-36 98 79 80
AY353316 1608 281 3.00E-75 175 148 84 AYG40728 1482 280 5.006-78 178 148 84
AY353316 1508 168 3.008-37 100 81 81 AYB49726 1482 152 2.00E-36 98 T2 80
AY353315 1508 281 3.00E-75 175 148 84 AYB49722 1488 280 500E-75 1758 148 84
AY353315 1508 158 3.008-37 100 3t 81 AY649722 1488 156 1.0CE-37 245 108 43
AY353314 1506 281 3.008-76 175 148 B4 AYB49721 1488 280 500E-78  1¥5 148 84
AY353314 1506 158 3.00E-37 100 31 81 AYB40721 1488 162 2.0CE-38 98 78 80
AY353311 1506 281 3.00E-76 175 148 84 AY648720 1488 280 §.00E75 178 148 84
AY253311 1508 1686 3.008-37 100 81 81 AYE48720 1488 182 2.00E-36 a8 79 80
AY353309 1508 281 3.D0E-78 176 148 84 AYB49718 1488 280 8.00E-75 175 148 84
AY353308 1506 158 3.00E.37 100 81 &1 AYB49719 1488 152 2.00E-36 88 7e 80
AY353308 1506 281 3.006-78 175 148 84 AYB49718 1488 280 5, 00E-75 176 148 84
AY353308 1606 185 3.00E-37 100 Bt &1 AYB49718 1488 182 2.00E-36 28 79 80
AY353306 1506 281 3.00BE-75 175 148 84 AYB49659 1508 280 6.00E-76 175 148 84
AY353306 1506 1585 3.00E-37 100 8t 8 AY549689 1506 154 500E-37 1o 81 81
AY353305 1508 281 3.00E-75 175 148 84 AYG49687 1488 280 5.00E.75 175 148 B4
AY353305 1508 158 3.00E8-37 100 81 31 AYE49697 1488 156 1.00€£-37 100 82 82
AY353285 1821 281 3.00B-75 176 148 84 AEQQ8787 24188 280 5.00E-76 175 148 B4
AY353285 1621 155 3.00E-37 100 81 81 AED08787 24186 152 2008368 98 79 80
AY353284 1521 281 3.00E-78 175 148 84 XD3384 1482 280 5,00E-75 175 148 84
AY353284 1521 155 3.00E-37 100 a1 81 X03394 1482 154 8.00E-37 328 126 38
AY353283 1388 281 3.00E-78 178 148 34 X03393 1497 280 BO0E-76 175 148 84
AY353283 1398 155 3.00E-37 100 a1 81 X03383 1487 157 5.00E-38 10¢ 83 83
AY353280 1521 281 3.00E-76 176 148 34 AYBS7DD0 1474 280 5.008-75 175 148 84
AY353288 1521 1585 3.00E-37 100 a1 81 AYBSTO00 1474 138 1.00E-31 20 71 78
AY353284 1521 281 3.00E-75 178 148 B4 X04505 1479 280 5.00E-75 175 148 84
AY383284 1521 168 3.00E-37 100 81 81 X0450% 1479 152 2.00E-38 BB 78 a0
AY353282 1521 281 3.00E-75 175 148 84 AF338929 1508 280 5.00E-75 175 148 B4
AY353282 1521 158 3. 00E-37 100 gt 81 AF336929 1508 154 8.00E-37 100 80 30
AY353280 1521 281 3.00E-75 178 148 84 AFA420425 1480 280 5.00F-76 175 148 84
AY353280 1521 156 3.00E-37 100 81 Bt AF420425 1460 129 3.00E-28 85 66 77
UL7174 1821 281 3.00E-75 175 148 84 AY353526 1521 280 5.00B-75 175 148 84
w7174 1521 155 3.006-37 100 81 81 AY253526 1521 155 3.00E-37 100 81 &1
U17171 1521 281 2.00E-75 175 148 84 AY353518 1503 280 5.00E-76 176 148 &4
U771 1521 154 5.00E-37 100 81 81 AY353518 1603 152 2.00E-36 98 79 80
AY353462 1482 281 4.00E-75 229 180 €8 AY353515 1488 280 5.00E-78 178 143 84
AY353462 1482 147 7.008-35 98 77 78 AY353515 1488 1568 100E-37 245 106 43
AY353461 1482 281 4.00E-75 229 180 68 AY353513 1491 280 5.008-75 178 148 &4
AY3IE3461 1482 152 2.00E-36 98 7$ 80 AY353513 1491 185 3.00E-37 100 81 81
AY363460 1482 281 400E-75 229 180 68 AY383511 1491 280 5.00E-75 175 148 84
AY353480 1482 162 2.00E-36 98 79 80 AY353511 1491 183 1.00E-36 100 80 80
AY353339 1500 281 4.00E-78 217 157 72 AY353510 1421 280 5.0DE-75 175 148 84
AY353339 1500 185 3.00E-37 100 81 81 AY353510 1461 152 2,00E-36 o8 79 BO
AY353338 1500 281 4.00B-75 217 187 72 AY353481 1488 280 5.0DE-75 175 148 84
AY263338 1500 165 3.00E-37 100 81 81 AY353481 1488 154 5.008-37 100 81 81
AY383227 1500 281 4.008-76 217 1857 72 AY353480 1488 280 5.00E-75 175 148 84
AY353337 1800 186 3.00E-37 100 81 @ AY353480 1488 162 2.00E-36 98 79 80
AN363338 1500 281 4.008-78 217 157 72 AY353472 1600 280 500E-75 175 148 84
AY353336 1500 186 3.00E-37 100 gt 81 AY353472 1500 154 8.00E-37 98 80 81
AY383335 1500 281 4.006-76 217 157 72 AY353471 1500 280 5.00E-75 175 148 84
AY353335 1500 155 3.00E-37 100 81 81 AY353471 1500 154 8.00E-37 98 8o 8t
AYB49740 1508 280 5.00E-78 175 148 84 AY353468 1500 280 500B-75 175 148 84
AYG49740 1508 154 5.00E-27 100 81 Bt AY353468 1500 155 3.00B-37 100 81 &1
AY640738 1500 280 5.0DE-75 176 148 84 AY353467 1500 280 5C0E-75 175 148 84
AYB49738 1500 188 3.00E-37 160 a1 81 AY353467 1500 155 3.00E-37 100 81 381
AY840734 1500 280 5.008-75 175 148 84 AY353466 1521 280 B.OOE-75 175 148 84
AYB49734 1500 154 6.008-37 98 80 81 AY353468 1521 159 2.00E-38 100 B3 a3
AYE49733 1488 280 5.00E-75 176 148 84 AY353486 1521 280 5.00E-75 175 148 84
AYB49733 14488 152 2.008-36 08 79 80 AY353465 1521 158 3.00E-38 98 82 83
AYE49731 1482 280 5.008-76 175 148 84 AY353464 1476 280 5.00E-75 175 148 84
AYG49731 1482 152 2.00E-36 98 79 8C AY353464 1476 152 2.00E-36 98 79 B0

AYB49730 1482 280 500875 175 148 84 AY353463 1476 280 500E-75 175 148 B84
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Fig. 25A-Continued

Hit_ID Length Bifscere Expected Length #dent %S Hit_ID Length Bitscore Expected Length #ident %S
AY353463 1476 152 2.00E-36 98 79 80 AY353322 1506 158 3.0CE-37 100 81 81
AY353459 1482 280 5.008-75 175 148 84 AY353321 1506 280 5.00E-75 175 148 84
AY353450 1482 182 2.00E-36 928 73 80 AY353321 1508 155 3.0CE-37 100 B1 81
AY353458 1482 280 8.00E-765 175 148 84 AY353313 1506 280 5.00E-76 175 148 84
AY353488 1482 152 2.00E-36 98 73 80 AY353313 1506 158 3.00E-37 100 81 81
AY353442 1488 280 5.008-75 175 148 84 AY353312 1506 280 5.00E-75 175 148 24
AY353442 1488 156 1.00E-37 245 108 43 AY333312 1506 158 3.00E-37 100 81 81
AY353441 1488 280 5.00E-75 176 148 84 AY353307 1506 280 5,00E-75 1758 148 84
AY353441 1488 157 9.00E-38 245 108 43 AY353307 1506 1558 3.008-37 100 81 81
AY353432 1488 280 50CE-75 1758 148 84 AY353301 1488 230 5.00E-75 175 148 84
AY353432 1488 152 2.00FE-36 o8 78 80 AY353301 1488 155 3.00E-37 100 81 a1
AY353431 1488 280 5.00E-75 175 148 84 AY353291 1821 280 5.00E-75 175 148 34
AY353431 1488 152 2.00E-36 o9& 79 80 AY353291 1621 154 5.00E-37 98 80 81
AY353430 1488 280 5.008-75 175 148 84 AY353200 1521 280 500E-75 178 148 B4
AY353430 1488 152 2.00E-36 98 79 80 AY353260 1521 154 5.008-~37 a8 8¢ a1
AY353429 1488 280 50CE-75 175 148 84 AY353281 1521 280 5.00E-75 175 148 B84
AY353429 1488 152 2.00E-36 98 78 80 AY353281 1521 154 5.00E-37 98 80 81
AY353428 1488 280 B.0CE-75 175 148 84 AY353279 1521 280 5.00E-75 178 143 84
AY353428 1488 152 2.00E-30 28 78 80 AY353279 1621 154 5.008-37 23 80 81
AY353427 1488 280 8.00E-72 175 148 84 AY383278 1521 280 5.00E-75 178 148 84
AY353427 1488 162 2.00E-35 28 73 80 AY353278 1521 154 5.00E-37 28 80 81
AY353426 1488 280 5.00E-75 175 148 84 AY353274 1521 280 5.00E-75 178 143 84
AY353426 1488 152 2.00E-38 98 79 80 AY353274 1821 154 5.00E-37 98 a0 &1
AY353425 1488 280 500E-75 175 148 84 AY353273 1521 280 5.00E-75 178 148 &84
AY253425 1488 152 2.0DE-38 98 79 80 AY3563273 1521 154 5.00E-37 aB 80 81
AY353424 1488 280 5.00E-75 175 148 84 AY353262 1488 280 5.00E-76 175 148 84
AY353424 1488 152 2.00E-36 98 74 80 AY3S3262 1488 155 3.00E-37 100 &1 a1
AY353423 1488 |, 280 £.00B-75 175 148 B4 AF3325071 15616 280 50075 173 148 B85
AY353423 1488 152 2.00E-36 23 78 80 AF332601 1815 149 2.00E-38 9t 76 83
AY353422 1488 280 £.00B-75 175 148 B4 013689 1826 280 5.00E-75 175 148 84
AY353422 1488 152 2.00E-38 o8 78 80 213689 1826 152 2.00E-36 98 78 80
AY353421 1488 280 5.00E-78 178 143 84 AF159458 1602 280 7.00E-75 175 145 84
AY353421 1488 152 2.00E-38 98 79 80 AF158458 1602 154 5.00€-37 100 81 81
AY353420 1488 280 8.00E-78 175 148 84 AY3E3440 1488 280 9.00E-76 176 147 84
AY353420 1488 152 2.00E-30 98 79 80 AY3E63440 1488 152 2.00£-36 j=t:3 79 8G
AY353419 1488 280 500875 175 148 84 AY3E3261 1485 280 9,00E-75 175 147 B4
AY353419 1488 182 2.00E-36 a8 79 BO AY363261 1485 153 1.008-36 100 a0 &80
AY353418 1488 280 5.00E-75 175 14B 84 AY353260 1485 280 9.00E-78 175 147 84
AY353418 1488 182 2.00E-36 a8 79 80 AY353260 1485 162 2.00E-36 i) 79 a0
AY353417 1488 280 5.00E-78 175 148 84 AY337484 1472 194 9.00BE-75 114 97 85
AY353417 1488 152 2.00E-36 88 73 80 AY337484 1472 163 1.00E-38 268 114 44
AY353388 1508 280 5.00E-75 175 148 84 AY337484 1472 113 9.00E-75 66 60 90
AY353368 1608 162 2.00E~38 98 79 80 013680 3471 279 1.00E-74 175 147 84
AY353368 1506 280 &.00E-75 175 148 84 D13680 3471 155 3.00E-37 100 81 81
AY353368 15Q6 154 5.00E-37 100 31 a1 AYB489738 1491 279 2.00E-74 175 147 84
AY353367 1506 280 5.00E-75 178 148 84 AYB49738 1491 183 1.00E-36 100 80 80
AY353367 1506 154 5.0DE-37 100 a1 81 AY249936 1368 279 2.00E-74 245 160 65
AY353366 1506 280 5.00E-75 175 148 84 AY249896 1368 142 2.00E-33 ¢ 73 81
AY353368 1506 152 2.00E-36 o8 79 80 AY353520 1803 279 2.00E-74 175 147 84
AY353365 1506 280 5.008-75 175 148 84 AY353520 1503 153 4.008-36 100 80 80
AY363365 1508 184 §.00E-37 100 31 &1 AY363473 1500 279 2.00B-T4 175 147 84
AXY353364 18506 280 5.008-75 175 148 B4 AY353473 1500 152 2.00E-35 98 78 80
AY363364 1506 154 3.00E-37 100 Bt 81 AY353268 1521 279 2.00B-74 232 158 68
AY363357 1488 280 5.008-78 175 148 B4 AY353265 1521 155 3.COE-37 100 31 81
AY353357 1488 156 1.008-37 100 B2 82 AY353258 1494 279 2.CO0B-74 175 147 84
AY353356 1488 280 5.00E-76 175 148 84 AY353258 1404 185 2.00E-37 273 112 41
AY353356 1488 156 1.00E-37 100 a2 82 AY353370 1506 278 2.008-74 175 147 84
AY35336%1 1497 280 5.00E-~7% 175 48 84 AY3E3370 15086 1582 2.00E-36 a8 79 80
AY353381 1487 165 3.00E-37 100 81 81 AY353344 1488 278 2.008-74 178 147 84
AY353343 1488 280 5.Q0E-75 178 148 84 AY353344 1488 185 3.00E-37 100 81 81
AY353343 1488 155 3.00E-37 100 81 81 AB128921 2358 278 3.00E-74 158 148 91
AY353342 1488 280 5.00E-75 1756 148 84 AB128921 2368 138 1.00E-31 85 72 84
AY353342 1488 158 3.00E-37 100 81 81 AY249993 1383 278 4,00E8-74 244 157 64
AY353341 1488 280 5.00E-75 175 148 84 AY248893 1383 142 2.00E-33 90 73 31
AY353341 1488 155 3.00E-37 100 81 81 AY353437 1488 278 4.00E-74 175 147 84
AY353340 1488 280 5.C0E-75 175 148 B84 AY353437 1488 152 2.00E-36 98 79 80
AY35334C 1488 156 3.00E-37 100 81 81 M11332 1485 277 5.00E-74 174 146 83

AY353322 1506 280 5.C0E-76 175 148 B4 M11332 1488 153 1.00E-36 100 80 80
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Fig. 25A-Continued

Hit 1D Length Biiscore Expected Length #ident %S Hit_ID tength Bitscore Expected Length ¥ldent %S
AF128853 1668 278 1.00E-73 258 154 59 AFQ77601 831 243 1.00E-63 292 136 46
AF128953 1668 123 1.008-27 103 854 82 AF198617 6830 242 2.00E-63 304 141 48
AF128950 1683 275 1.00E-73 258 154 EBG AF198617 6830 238 4.008-62 305 142 46
AF12B950 1681 132 3.008-3¢ 107 58 €63 AF105060 3785 236 1.00E-61 296 12 43
AFA4B7406 1656 275 2.00E-73 222 161 €8 AEME761 14255 236 2.00E-61 297 140 47
AF487406 1656 143 1.00E-33 335 118 356 AEQ15761 142585 233 1.00E-80 297 138 46
AY250000 1365 275 2.00EB-73 238 168 66 AEQ15761 14256 66.1 5.00E-07 136 B 26
AY250009 1365 140 9.00E-33 90 72 50 AEQ15761 14255 343 0.89 B9 28 29
AF517662 1248 275 3.00E-73 243 158 65 BADDOC4335447768 234 4.C0E-51 307 134 43
AFB17662 1348 126 2.00E-28 g& (51 76 BAOOOQ43 3544776 142 2.00E-33 268 26 35
AY250004 1380 274 4.00E-73 158 141 &9 BAQQO0433544776 103 2.00E-21 179 74 34
AY250004 1380 142 2.00E-33 0 73 81 BAQD00433544776 8C.5 1.00E-14 288 68 23
AF817661 1361 274 400E-73 242 1585 84 ABOG1233 840 233 1.00E-80 208 137 45
AF517661 1361 124 7.00E-28 84 &4 76 AFO77600 834 232 2.00E-60 296 137 48
AY250000 1508 273 700873 281 168 59 AF39973g 6482 . 231 500E-80 300 138 46
AYZ50000 1506 144 8.00E-34 88 73 82 AF232938 1045 230 B.0CE-60 348 157 48
AF12B862 1685 273 1.00E-72 208 143 68 AF232941 1051 230 8.0CE-B0 350 154 44
AF128052 1695 117 1.00E-28 99 82 80 AY390668 874 229 1.00E-58 289 127 42
AF517665 1368 272 1.008-72 168 140 88 AYS580879 873 229 1.00E-58 289 127 a3
AF517665 1365 130 3.008-30 294 104 35 AY590678 873 229 1.00E-58 289 127 43
AY353514 1500 272 1.00E-72 197 149 7 AY590677 873 229 1.00E-68  2B9 127 43
AY383514 1500 152 2.00E-36 bol:) 78 80 AY5BO0876 873 229 1.00E-59 289 127 43
BX640427 348997 272 1.00E-72 392 180 45 AYEQ0675 E73 229 1.00E-59 289 127 43
BX640427 348897 543 8.00E-07 138 42 3o AYES0674 864 228 1.00E-68 288 127 43
AF128948 1589 272 2.00E-72 251 1886 62 AYB20673 873 229 1.00E-52 289 127 43
AF128948 1568 128 5.00E-29 23 82 66 AYE90672 873 229 1.00E-58 288 127 43
AF517664 1343 271 3.00BE-72 238 167 ©6 AY590671 873 229 1.00E-50 289 127 43
AF517664 1343 118 2.00E-26 84 81 72 AYBA0670 €73 229 1.00E-59 289 127 &3
AFS17683 1356 270 7.00E-72 158 139 &9 AY590669 873 229 1.00E-58 288 127 43
AF517662 1386 124 7.00E-28 844 64 76 AEQG171803814138 228 3.00E-58 288 133 44
AF128068 1665 288 3.008-73 253 151 59 AE01718D 3814132 901 1.00E-17 283 78 25
AF128058 1865 132 2.00E-30 107 68 83 AB128920 2576 228 3.00E-58 127 121 98
AF128951 1685 288 3.00E-71 253 151 5@ AB128920 2876 187 7.00E-41 313 124 39
AF128951 1865 132 3.00E-30 107 a8 53 AB128820 2576 85.8 3.00E-18 51 40 78
BX540413 349028 268 4.0CE-71 331 182 46 ABQ0S1232 848 227 5.00E-69 289 131 43
BX840444 348008 266 1.0€E-7C 391 183 46 AR106910 15284 226 1.00E-58 298 121 43
BX640444 343308 4.3 8.00E-07 136 42 30 ABD61230 19187 226 1.00E-568 298 131 43
113034 1872 266 1.00B-70 361 133 46 ABUOB1230 19187 593 3.00£-08 130 38 29
AF128954 1680 285 2.00E-70 204 148 88 AEO16862 3102668 223 8.00E-58 297 129 43
AF1280954 1680 114 9,00E-25 a7 58 39 AF095238 846 222 2.00E-87 291 123 44
AF128947 1649 265 2.00E-7TD 254 149 58 ABOB1231 849 223 2.00E-57 297 129 43
AF128247 1649 117 6.00E-26 100 62 62 AE013021 10029 220 7.00E-57 298 134 44
AF128955 1524 265 3.00E-70 247 1583 81 BACOOD21 697724 219 1.00E-56 1 108 60
AF128955 1624 112 3.00E-24 82 53 64 BAQOOO21 697724 120 2.008-27 345 108 31
AY249138 1398 253 7.00E-70 160 137 85 AFO77341 874 219 1.00E-56 202 124 42
AYZ49138 1398 138 4,00E-32 181 84 52 AF095237 &73 z1i8 2.00E-58 292 123 42
AF128966 1651 2862 2.00E-68 245 152 62 ABCR0DBa 348 218 3.00E-56 115 115 100
AF12B056 1551 126 1.00E-28 93 62 56 AB033501 1210 217 5.00E-56 330 134 40
AF128949 1863 259 2.00E-68 246 151 &1 CP0000024222334 215 3.0DE-58 313 135 43
AF128849 1563 i21 8.00E-27 o0 £8 B84 CPDD00024222334 33.9 1.2 g7 22 25
AF425736 1351 254 3.00E-67 160 133 &3 AED173334222645 215 3.00E-58 313 135 43
AF425736 1351 92.4 3.00E-18 64 46 7t AE0173334222645 32.9 1.2 87 22 25
AF128957 1668 254 3.00E-67 248 143 57 BADOCOG44202352 214 6.00E-55 294 124 42
AF128057 1668 128 2.00E-29 1086 87 83 BAOOQD044202382 130 1.00E-29 135 70 51
AYS534751 1404 253 7.00E-67 158 135 &5 BADOO0044202352 ©5.9 2.00B-19 168 57 33
AXY534761 1404 123 1.00E-27 117 70 59 D10063 1064 214 6.00E-55 204 124 2
AY250006 1383 251 4.00E-66 177 133 75 AF232040 1045 213 1.00E-64 273 137 50
AY2500068 1383 118 5,.008-26 280 93 33 AF0865258 1631 211 3.00E8-54 300 125 41
AYB34750 1380 250 8.00E-68 188 133 84 AFQR58238 873 211 3.00E-54 300 125 41
AY534750 1380 123 4.00E-27 189 32 43 AFD11370 1300 211 5.00E-54 361 141 37
AFQO2708 3434 280 8.00E-66 303 140 46 AEQ15842 300177 209 1.COE-53 296 126 42
AFQ02709 3433 239 2.00E-62 304 138 45 AEN15842 300171 68.2 B.C0E-11 284 68 23
AY250007 1197 249 2,0DE-65 158 127 80 BAQCD0263630528 209 1.C0E-83 338 131 38
AYZ250007 1197 107 §.00E-23 304 @3 30 BAQCOG283630528 91.3 6.00E-18 293 75 25
AE018923 303642 248 4.00E-85 297 137 48 AF080260 1148 209 2 00E-53 380 141 37
AE016923 303642 246 1.00E-64 297 137 458 AFOB0258 1149 209 2.00E-83 380 141 37
AF420426 1364 248 4.00E-65 157 13C¢ 82 Z398122 200690 208 3.00E-53 306 130 42

AF420426 1364 114 6.0DE-25 ¥ 58 75 Us6901 20320 208 4.00E-53 306 130 42
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Fig. 25A-Continued

Hit_10 Lengih Bitscore Expected Length #ident %S Hit_{D Length Bitscore Expected Length #ident %S
M26948 2380 208 3.008-53 308 130 42 AF084813 1952 188 1.06E-47 385 136 3%
26947 1474 208 3.00E-63 308 130 42 AFUB4812 1952 189 1.00E47 385 136 35
ABDSBO36 884 207 4.006-53 204 123 41 AF019213 7256 189 1.00E47 375 130 34
BAD0C03216877212 207  6.00E-53 301 119 39 AFD30239 1167 189 1.00E-47 385 136 36
BADODD321877212 3B.6 0.18 16 29 s ugz287 1188  18¢ 1.0GE-47 885 138 35
AF124349 42050 207 6.00E-53 288 120 40 11822856 1199 188 1.00E-47 385 138 35
AEQO7T20 7354 207 8.00E-53 295 122 41 AEQ17003 347456 189 2.008-47 206 114 38
AF(064086 1020 207 8.00E-53 2856 122 41 AEQ17003 347458 180 1.00E-44 288 115 038
AECOBGO22056415 208 1.00E-52 206 118 40 AEC17003 347456 165 3.00E40 271 98 38
Us52957 9544 208 2.00E-52 301 119 39 AEQ17003 347458 140 9.00E-33 201 95 32
108176 3724 208 2.00B-52 201 119 38 AEO17003 347456 5686  2.00E-07 243 57 28
BAQOGO31 3288558 204 3.00E-51 376 131 34 AF111790 1161 189 2.00E47 384 136 36
BAODOD3132858558 173 2.00E-43 384 125 22 AFO28793 1187 189 2.00E-47 385 134 34
BAJDG031 3288558 167 2.00E-41 277 125 33 AFO781681 1181 183 2.00E-47 384 136 35
BAQDOD31 3288566 167 9.00C-41 377 126 33 APQG0G840 3566135 189 200E-47 298 114 38
BAQ000313288558 167 0.00E41 377 126 33 AFO78152 1181 188 300647 384 136 35
BARDDO313288668 108 200E-23 148 80 40 AJT4B315 301 188 300847 2301 117 38
BAGOG0313288558 74.3 8.008-13 217 81 28 AEQ17029 200525 188 4.00E-47 202 12 38
ABCBS937  B20 189 1.00E-50 287 118 41 AE0173345227418 188 4.00E-47 292 112 38
AJ74B317 3003 199 2.008-80 285 124 42 AEQ172255228683 188 A00E-47 202 112 38
BX842647 348357 199 2.00E-50 205 124 42 Y 18889 5040 187 5.00E47 300 111 37
BXS842647 346357 196 2.00E-45 282 120 41 Y¥18839 5040 174 7.00E-432 304 103 33
BKBA2647 346357 188 2.00E-47 301 117 38 AFQ78154 1181 187 5.00F-47 384 13§ 35
BXBA2647 346357 186 2.00E-48 202 115 39 AFO07121 3400 187 5.00E-47 375 129 34
AED11832 13074 186 200849 242 113 53 AFCO7121 4400 175 2.00E43 377 129 34
AE0C11832 13074 103 ©.00E-22 307 &7 28 AEC17251 301045 187 6.00E-47 300 113 37
AEQ11832 13074 624  3.00E-08 134 40 28 AEQ17251 301045 172 3.00E-42 304 106 34
ABO39913 921 185 3.00E-49 302 118 38 AB110834 1185 187 8. 00E-47 382 131 34
AF081500 1152 194 4.00B-45 380 136 35 AJBS1165 2168 186 2.00E48 292 115 38
AFD78155 1146 194 5.00E-49 378 136 35 X67138 5208 185 3.00E-48 282 107 36
AFO7B153 1146 194 5.00E40 37¢ 138 36 X87138 5208 182 3.006-45 282 107 36
AJ748318 3196 194 §.00E-48 281 119 40 X67138 5206 180 1.00E-44 296 107 36
AJ748319 3196 801 1.00E-17 101 49 48 ABO38E0S 750 185 3.00E-46 269 114 42
AEC12288 12693 183 9.00E-43 241 113 48 U52198 5354 184 500E-46 375 128 34
AEC12298 12693 104 7.00E-22 319 83 29 Us2198 5384 155 3.00E-37 182 80 43
AEC12298 12603 682  6.00E-08 134 28 28 V52198 5354 150 8.0DE-36 378 119 31
AYS14454 9258 193 9.00E-49 379 140 36 ABO40T40 1478 184 500848 235 116 48
AY514454 8258 174 4.00E-43 370 126 34 ABD4AC140 1478 114 9.00E-25 251 80 31
AYS514454 9258 174 4.00E-43 377 126 33 ABO39906 756 184 5008-46 270 111 41
AY5{4454 D2BR 143 1.00E-36 218 B9 40 CR378665 347213 184 500E-46 382 130 34
AY514454 0258 57 1.008-07 60 Z7 45 CR278685 247213 145 300E-34 213 82 38
ABO3GGDE  §21 163 9.00E-43 302 117 38 CR378665 347213 906 1.00E-17 203 63 39
ABO58838 81T 192 1.00E-48 287 119 41 AE0Q01280 14793 163 1.00E-45 298 134 38
CR5229703523383 182 2.00E-48 252 120 47 AY331138 685 182 2.00E-45 281 102 40
CR5228703523383 177 B.0DE-44 231 108 46 AB110832 1155 182 2 00E-45 381 132 34
CR5226703523383 116 3.00E-26 227 @81 35 AEQOTESS 12205 182 2.00E-45 202 115 39
CR5228703523383 107 1.00E-22 254 w3 AE017214 300029 182 2.00E-45 311 119 38
CR5228703523383 514 5.00E-06 130 40 30 AEQ04287 14585 182 3.00E-45 375 133 38
CR5228703523383  34.3 0.89 148 33 22 AEQD4287 14585 176 1.00E-43 377 134 35
ABO3SE1T 92T 191 3.00E-48 304 1ig 39 AEDC4287 14585 169 1.00E-4] 379 127 33
ABO39807 927 181 4.008-48 304 112 38 AFQ69382 39101 182 2.00E-45 376 124 32
AED11408 10859 180 7.008-48 302 111 36 AF069382 35101 187 3.00E-41 377 125 33
AE011408 10859 176 2.00E-43 300 107 35 AFOB9382 38101 167 9.00E-41 377 126 33
AEO17203 301424 190 7.00E-48 202 111 36 AFODTIZ2 470D 182 3.00E-45 375 133 38
AEQ17293 301124 176 100E-43 300 107 35 AFQLT122 4700 176 1.00E-43 377 134 35
AE017293 301124 330 1.2 59 18 30 AFQ07122 4700 171 6.00E42 378 127 33
ABD39910 927 180 1.00E-47 304 118 28 X53965 2072 181 3.00B-45 301 112 37
M20983 1031 180 1.00E-47 304 121 39 XG30686 2072 181 6.00E-45 304 107 35
AEDG4220 10581 189 1.00E-47 375 130 34 AB040138 4473 181 300E-45 236 111 47
AE004200 10581 175 2.00E-43 377 1298 34 ABO40138 1479 115 300625 2864 B3 29
CPOG00103510148 189 1.00E47 3385 136 35 AY331140 686 181 6.008-45 251 105 41
CPO000103510148 34.3 0.89 75 24 # AEQ01257 13879 181 6.00E-45 301 111 8§
BX5719654074542 189 1.00E-47 385 136 35 ABQD1257 13978 181 6.00E-46 304 107 35
BXG719654074542 40 0.016 33 74 22 AY331141 686 180 8.00E-45 251 105 41
BX5719654074542 34.3 0.89 76 24 3 MB4015 1198 180 B.00E~45 304 113 37
U73848 2048 188 1.00E-47 385 136 35 AB110833 1155 180 1.008-44 381 131 34
AF084615 1951 189 1.00E-47 3856 136 3§ AR110831 1155 179 1.00B-44 381 131 34

AFD&4814 1881 189 1.00E-47 385 136 35 CR6283363503610 179 1.00E~44 309 124 40
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Fig. 25AContinied

Hit_l tength Bitscors Expscled Length fdent %8 Hit_iD Length Bitscore Expectad Length #ident %S
CR6283363503610 110 7.00E-24 200 77 38 AF320637 1685 174 5.00E-43 300 107 &b
L47122 2107 179 1.00E-44 379 128 34 142885 1011 174 5.00E-43 342 113 33
134686 2350 179 1.00E-44 304 116 38 X69814 1011 174 7.008-43 342 112 32
AE0173555237682 179 2.00E-44 3863 126 34 X62610 1011 174 7.00E43 342 113 33
AED1T3555237682 142 3.00E-33 292 97 33 AB022138 974 174 7.00E-43 329 114 34
AY166716 1608 178 2.00E-44 335 120 35 AED16803 300045 173 9.00E-43 375 121 32
AY028400 8125 179 2.00E-44 296 109 36 AE016803 300045 168 1.008-41 376 122 32
AF348135 3834 179 2.00E-44 301 109 36 AEQ16803 300045 151 500E-36 376 119 31
AF348135 3834 172 2.00E12 301 109 36 AYB50550 BG4 173 9.00E-43 296 107 36
AEQ173543397754 178 3.00E-44 309 125 40 AYGB0549 864 173 9.00E-43 296 107 36
AE0173543397754 109 2.008-23 198 78 38 X83413 1011 173 9.00E-43 342 113 33
AJagez7s 1490 178 3.00E-44 308 123 38 X65624 1488 173 9.00E-43 296 107 36
AJ49B278 1490 108 2.00E-23 188 78 39 X16833 1435 173 9.00E-43 342 112 32
ABO22132 1011 178 3.00E-44 342 118 33 X 15661 1011 173 2.00843 342 112 32
AEQ11374 11076 177 6.0CE-44 3C0 107 35 BA0000373384505 173 ©.00E-43 375 121 32
AE011374 11076 162 2.00E-3¢ 301 100 33 BAQDOO37 3354505 163 1.00E-38 376 118 3t
AE017249 301384 177 6.00E-44 304 108 35 BAQOQRO37 3354505 151 §.00E-36 376 112 31
2017294 300207 177 6.00E-43 30D 1047 38 BAODOO37 3354505 148 2.00E-35 178 80 44
AED17294 300207 161 4.00E-38 301 28 3z BADQU037 3354505 148 4.00E-35 37€ 111 28
gia4a646 107 2.00E-22 181 65 35 BADO0037 3354506 121 4.00E-27 374 108 28
AB022136 101t 177 B8.00E-44 342 116 33 BADO0037 3354605 102 3.00E-21 301 92 30
AEG16918 302178 177 8.00E-44 299 104 34 ALBS1976 2850050 173 9.00E-43 208 107 36
AE016618 302178 354 0.4 266 81 22 AlLB9G166 260050 173 9.00E-43 298 107 38
X53609 1011 177 8.00E-44 342 114 33 Xg3512 1011 173 9.00E-43 342 113 33
AED17317 302040 177 B.00E-44 310 133 36 XB2313 1008 173 9.00FE-43 342 113 33
AJ496382 1543 176 1.00E43 309 122 38 AE017324 230242 173 9,00E-43 296 107 38
AJA98382 1548 119 1.00E-23 251 a8 35 AYS75679 1223 173 1.00E-42 314 18 37
AJ496283 1468 178 1.00E-43 308 122 39 AY278679 1223 122 3.00E-27 182 73 40
AJ406283 1488 110 1.00E-23 261 88 35 ABCZ2137 960 173 1.00E-42 323 113 34
AJage2at 1472 176 1.00E-43 309 122 38 AED168222584158 172 2.00E-42 208 1058 38
AJ40B8281 1472 85.9 2.00E~19 84 48 54 AE0168222584158 998 2.00E-26 308 85" 27
AJ396278 1483 175 1.00E-43 308 122 38 AJ4BR2TT 1486 172 2.00E-42 166 92 &3
AJ496276 1492 92.8 2.00E-18 138 61 44 AJ496277 1486 108 2.008-23 198 78 3@
© X83232 1755 178 1.00E-43 309 122 38 AJ748318 3949 172 2.00E-42 295 109 38
Xg3z232 1756 109 2.00E-23 251 87 34 BXB42654 344248 172 2.00E-42 295 108 36
AJagB282 1482 176 1.00E-43 309 122 39 CREB553064286230 171 4.00E-42 1561 89 58
AJ496282 1482 110 1.00E-23 251 88 35 ABO38912 843 171 4.00E-42 280 110 39
CR6283373245667 178 1.00E-43 309 122 38 AY445112 9490 171 5.00E-42 314 17 37
CRG283373345687 110 1.00E-23 251 &8 35 LB1147 1272 171 5.008-42 314 117 37
ABDZ2133 1011 176 1.00E-43 342 115 33 Da2864 978 171 500E-42 328 109 33
AJ743318 3730 176 1.00E-43 205 110 37 ABO14G678 963 171 5.00E-42 323 111 34
BXB42655 348965 176 1.00E-43 295 10 37 AYE60548 864 171 6.00E-42 206 16 35
CPRO00U13 904246 176 2.00E-43 342 113 33 AECO7717 14157 171 8.00E-42 280 104 386
GPD00013 904246 35 Q.82 77 8 23 AY2T7S€78 1223 171 6.00E-42 314 17 37
AEQG1126 11037 176 2.00E-43 342 113 33 AY275678 1223 122 3.00E-27 iB2 73 40
Keesa7 1011 176 2.00E-43 342 114 23 AYZT5677 1222 171 8.00E42 314 117 37
X6e611 1008 178 2.00E-43 342 113 33 AY27567F 1222 122 3.00E-27 182 73 40
X686Q7 1008 176 2.00E-43 342 114 33 ABO14877 973 171 5.00E-42 323 111 34
ABOGYSO8 843 176 2.00E-43 286 113 38 AEQ15941 299511 170 B.00E-42 2064 105 36
X84692 2178 175 2.00E-43 228 105 48 AEO15041 209811 142 2.00E-33 270 80 23
X84688 2178 107 £8.00E-23 214 79 38 X75200 1117 170 B.00E-42 342 111 32
X53840 1008 175 2.00E-43 340 116 34 282853 087 170 B.00E-42 335 141 &3
X75202 1123 178 2.00E-43 332 114 33 DB2852 987 170 8.00E-42 335 111 33
X18660 1011 176 2.00E-43 342 112 33 AEQ17316 300704 169 1.00E-41 295 101 34
X56334 1426 175 2.006-43 342 113 33 082856 287 169 1.00E-41 335 110 32
ALB46078 203050 175 2.00E43 297 108 36 AJ4B6Z72 1495 169 2.00E-41 314 122 38
AF241832 130C 178 2.00E-43 286 107 36 AJ496279 1495 108 2.00E-23 198 78 39
142881 1011 175 2.00E-43 342 113 33 X75204 1121 169 2.00E-41 334 112 33
142876 1011 178 2.00E-43 342 113 83 L84 146 1272 169 2.00E-41 300 114 38
D43777 1398 17§ 200E-43 337 118 34 Us4a775 2745 68 3.008-41 242 104 42
MBE838 1738 175 2.00E-43 340 116 34 Us4r75 2745 113 1.00E-24 335 100 28
X63608 1008 175 _3.C0E~43 342 113 33 AY380808 1011 168 4.00E-41 342 110 32
AF283285 1371 78 3.0DE-43 300 111 37 DB2855 287 168 4.008-41 335 108 32
AJ486278 1487 174 4.00E-43 310 122 39 AEQ16820 306584 167 6.00E-41 368 122 33
AJ406275 1487 99.8 2.008-20 181 72 7 AE016920 305584 58.9 3.00E-08 299 G2 20
X75201 1112 174 4,00E-43 333 113 33 Da2854 987 167 5.00E-41 335 108 32
X68598 1011 174 4.00E-43 342 113 33 D82348 987 167 5.00E-41 338 108 32

X75202 1087 174 5.00E-43 342 113 33 DBz847 887 167 5.00F-41 335 109 32



Patent Application Publication  Dec. 31, 2015 Sheet 42 of 105 US 2015/0376241 A1l
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Hit_io Length Bitscore Expected Length #ident %S Hit_ID Length Bitscore Expected Length #ident %S
ABJ22134 887 187 5.00E-41 335 108 32 BAODO00400105828 36.2 0.23 109 28 25
AE004540 18833 187 7.00E-41 242 103 42 BAOONU40 9105828 356.4 G4 121 28 23
AED04540 15833 113 2.00E-24 335 100 29 BAQDOD4D 9105828 34.7 0.68 108 28 26
AF034764 1170 187 7.00E-41 27 1056 38 BADO0D409106828 34.3 0.89 109 28 26
AYZ275676 1228 167 7 00E-41 271 1056 38 BADD00409105828 33.8 1.2 109 29 28
AY275675 1228 167 7.00E-41 271 105 38 BAQD00405105828 33.1 2 82 19 30
AY278674 1243 167 7.00E-41 271 105 38 AF014114 882 160 1.00E-38 301 o8 32
D82862 281 187 7.00E-41 333 109 32 AFQ34768 1458 180 1.00E-38 232 8g 42
D32858 ©87 167 7.00E-41 335 108 32 AF034766 1458 100 8.0CE-21 346 89 26
D82857 087 187 7.00&-41 335 108 32 AJZ277361 822 158 2.00E-38 273 34 34
AFQ34768 1434 167 9.00E-41 25 101 44 D86618 984 159 2.00E-3¢ 327 106 32
AF034768 1434 111 4.00E-24 278 83 28 DB30e73 1560 158 2,00E-38 256 40t 39
D33372 987 167 9,00E-41 338 107 81 D88073 1560 83.7 2.00E-17 173 60 34
DB3366 987 167 9.00E-41 335 108 32 DB2858 884 159 2.00E-38 327 106 32
D&3365 287 167 9.00E-41 3as 108 32 ABOS8931 1313 159 200E-38 256 101 39
0DB3364 987 167 9.00E-41 33/ 107 3 ABO58931 1313 89.7 2.00E17 173 8¢ 34
082851 987 167 9.0CE-41 335 107 3t AFD34767 2007 159 2.00E-38 260 105 40
0B2850 987 167 Q.0CE-41 335 107 3t AFD34767 2007 108 3.008-23 273 74 27
D8z849 287 167 9.00E-41 335 107 3t AY424358 705 158 3.00E-38 217 82 42
ABO2212¢ 976 187 2.00E-41 323 109 33 AJ277388 822 158 3.00E-38 273 95 a4
DB3374 987 166 1.00E-40 335 107 31 AFDS4055 862 168 3.00E-38 301 88 32
D63373 987 1686 1.00E-40 338 107 31 AY744186 858 158 4.008-38 304 106 34
063371 D87 166 1.00E-40 335 107 3% ABO22135 934 168 4.00E-38 313 103 32
D63370 987 166 1.00E-40 335 107 31 ABO58932 1313 158 1.00E-37 278 02 36
DB3368 987 166 1.00E-40 335 107 3 ABOS58932 1313 85.1 4.00E-16 108 45 41
DE3368 987 168 1.00E-40 335 107 31 AJ277360 822 158 2.008-37 273 a3 24
083367 987 166 1.00E-40 32 107 3t AFO11371 1515 156 2.00E-37 246 a7 39
D63363 987 166 1.00E-40 335 107 3t AFQ11371 1515 82 4.00E-18 87 46 &2
DB2846 987 166 1.00E-40 335 107 3t ABQCS58334 1160 15886 2.00E-37 374 115 30
DB2861 981 166 1.008-40 333 110 33 AJ277359 813 152 2.00E-36 268 91 33
ME7501 1588 166 2.00E-40 271 105 38 BX572595 349260 152 2.00E-36 295 92 31
Me7801 1588 107 1.008-22 197 73 37 BX572595 349260 35 0.52 261 58 22
AF307102 9Bt 165 3.00E-40 333 108 32 AEQ16737 301380 151 4,00E-36 376 3120 31
AF307101 981 165 3.00E-40 333 108 32 AEC16797 301380 148 2.00E-35 178 80 44
U287 188114 168 3.00E-40 377 125 33 AEC18797 301380 121 4.00E-27 374 108 28
312817 19811 147 6.00E-35 188 78 41 AEQ18797 301380 102 3.006-21 301 92 3c
12817 19811 107 6.00E-23 160 61 38 ABDS8O33 1217 151 4.00E-36 168 8z 48
12817 19811 75.9 3.00E-13 217 59 27 AY182720 724 151 5.00E-36 263 96 36
u28406 1085 168 3.00E-40 334 111 33 ABOSEB35 1186 181 5.00E-36 169 gz 48
82863 981 165 3.00E-40 333 108 32 ABOS8835 1156 79.7 2.00E-14 281 83 28
AED16790 300242 164 6.60E-403 252 103 40 CR373663 348044 151 5.00E-26 251 1086 42
AE016790 300242 983 2.00E-19 129 53 41 CR378663 348044 89.4 2.00E-17 140 &5 36
AEQ16790 300242 66.2 2.00E-07 130 1 31 28488 1083 180 9.00E-36 335 102 30
115366 25831 164 5.00E-40 252 103 40 AFQ11372 1820 150 1.00E-35 266 100 37
115368 2531 85.9 2.00E-19 92 48 50 AFC11372 1620 51.2 T.00E-08 147 43 28
ABO17479 832 184 7.008-40 323 108 33 U5219% 2471 149 1.00E-35 376 116 30
AFGE405E6 852 163 1.00E-39 301 100 33 AY192721 724 149 2.00E-35 283 95 38
AJE37492 1203 182 3.00E-39 103 g4 81 AJ277355 861 149 2.00E-35 238 20 37
AJB37491 1202 162 3.008-39 103 84 81 D90832 19662 149 2.00E-35 151 80 52
AJB37430 1203 182 3.00E-39 103 084 81 ABO18734 803 149 2,00E-35 214 an 42
AJB37489 1204 162 3.00E-39 103 84 81 AEQ173402838318 148 3.00E-35 170 82 48
AJB37488 1203 162 3.00E-39 103 84 81 AED173402830318 894 2.00E-20 267 77 28
'AJB37487 1202 162 3.00E-39 103 84 81 AEO173402838318 44.7 7.00E-04 130 35 26
AJB374B68 1201 162 3.00E-38 103 B84 81 AJ2TTIST 867 147 7.00E-35 237 85 35
AJS537485 1204 162 3.00E-38 103 84 81 AY192718 724 147 9.00E-35 267 95 35
XB35813 1035 161 4,Q08-3¢ 307 108 35 AEQ17268 294300 145 3.00E-34 292 a8 32
AFDE4057 852 161 5,00E-38 301 99 32 AEQ17260 224300 126 1.00E-28 221 77 34
M81344 1207 161 5.00E-38 301 39 32 AEQ17268 284300 78.1 5.00E-13 84 41 48
AFO34765 1179 180 6.00E-38 300 108 368 AY192722 724 145 4.00E-34 263 a1 34
BA000D40S105828 160 8.00E-39 288 85 32 AJ277350 667 145 4.00E-34 237 84 35
BAQUOD0409105828 B5.1 4.00E-16 311 73 23 128488 1089 145 4.00E-34 330 102 30
BAOOOD409105828 80.9 B.00E-16 317 74 23 ABO18732 608 145 4.00E-34 217 a1 41
BAOGDD409105828 58.5 4.00E-08 273 72 28 AY182718 724 144 5.00E-34 284 03 as
BAOOOQ4Q Q105828 57.4 1.00E-07 255 72 28 AJ242662 1131 144 5.00E-34 377 112 29
BAOO0O0409105828 55.1 5.00E-07 250 83 26 AJ277356 660 144 6.00E-34  23B B2 37
BAO000409105828 53.9 1.00E-06 186 47 25 AY331135 1880 143 1.0068-33 263 ag 37
BA0000409105828 38,5 0.047 233 50 2 AY331135 1880 70.9 9.00E-12 &8 35 &1

8A0000409106828 37.7 0.08 134 38 29 D85070 876 143 1.00E-33 291 94 32
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Hit o Length Bitscore Expected Length #ldent %S Hit_iD Length Bitscare Expected Length #ldent %S
D85069 876 143 1.00E-33 291 o4 32 ABO27159 746 141 5.00E-33 267 a7 32
AY192716 724 143 1.008-33 264 92 34 ABQZ7168 746 141 5.00E-33 267 87 32
AY102717 724 142 2.00E-33 284 89 33 ABQZ7187 746 141 5.00E-33 267 87 32
083764 876 142 2.00E-33 281 a4 32 AY192726 724 140 7.00E-33 267 92 34
083763 876 142 2.008-33 291 24 3Z AY192726 724 140 7.00E-33 267 a2 34
D83762 875 142 2.00E-33 291 94 32 CPDOC0015300918 140 7.00E-33 202 B85 32
Dgazgs 8756 142 2.00E-33 281 93 31 CPQOD001 58300815 137 B5,00E-32 289 26 33
AJ277352 667 142 2.008-33 237 86 36 CPO00001 5300815 80.9 8.00E-15 111 46 41
AF515472 G674 142 2.00E-33 128 80 64 CPOD0001 5300815 57.8 8.00£-08 242 57 23
AF518472 874 &7.8 8.00E-08 58 33 56 ¥ 146587 2026 140 7.00F-33 166 74 44
088071 876 142 3.00E-33 291 a2 31 Y 14687 2026 97.1 1.008-12 176 83 35
DB8281 866 142 3.00E-33 291 a2 31 AF274346 698 140 7.00E-33 166 74 44
ABOO1704 876 142 3.008-33 291 92 31 585073 876 140 7.00E-33 291 a2 31
AB167766 746 141 4.00E-33 267 88 32 AB174780 746 140 9.00E8-33 267 87 32
X98483 998 141 4.00E-33 332 107 32 AB174778 746 140 O.00E-33 267 87 32
DB5076 876 141 400E-33 2N 82 31 AB174778 746 140 9.00E-33 267 87 32
088075 876 141 4,00E-33 291 92 31 AB174777 746 140 8.00E-33 267 g7 32
D8s074 B76 141 4.00E-33 291 92 31 AB174776 748 140 9.00E-33 267 87 32
085072 878 141 4.00E-32 201 92 31 AB174778 746 140 9.00E-33 267 87 32
DBB293 876 144 4.00E-33 291 92 31 AB174774 746 140 9.00£-33 267 87 32
ARBDOI7T8 BT 141 4.00E-33 291 92 31 ABO31514 746 140 9.00E-33 267 87 32
ABQQO1717 876 141 4.00E-33 28t 92 31 ABO27181 746 140 9.00E-33 267 87 32
ABOG1716 876 141 4.00E-32 23N 92 31 ABO27176 748 140 9.00E-33 267 87 32
ABDRO1T1S 878 1414 4.0CE-33 201 92 31 ABO27173 748 140 S00FE-33 267 87 32
ABODI714 878 141 4.00E-33 291 92 31 ABO27169 746 140 9.00E-33 267 87 32
ABOO1713 876 141 4.00E-33 291 a2 31 ABO27163 746 140 9.00E-33 267 B7 az2
ABOO1712 876 141 4.008-33 281 92 31 AY192723 724 140 1.00E-32 267 92 34
ABOO1711 878 141 4 00E-33 291 92 31 AEQD1746 18364 140 1.00E-32 392 419 30
ABOD1710 876 141 4.00B-33 291 92 31 AF336830 772 140 1.00E-32 273 87 31
ABQCO3I709 879 141 4.00E8-33 281 a2 31 ABQ30272 746 140 1.00E-32 267 87 32
ABOO1708 876 141 4.00E-33 201 g2 31 ABO18737 800 139 2.00E-32 218 ag 40
ABOO1707 876 141 4,00B-33 291 o2 31 ABGT18736 600 139 2.00E-32 218 88 40
ABQO1706 876 141 4.00E-33 281 92 31 AY331136 1863 139 3.00E-32 258 26 37
ABOO1705 876 14% 4.00E-33 291 a2 31 AY23311368 1863 632 2.00E-08 64 31 48
ABQO30271 746 141 4.00E-33 267 87 32 AY1S2727 722 139 3.00E-32 266 o1 34
ABO30270 740 141 4.00E-33 267 88 32 AJ277382 703 139 3.00E-32 248 85 34
ABQ27180 746 141 4.00E-33 267 88 32 ABOS8939 1685 138 4.00E-32 136 71 52
ABO27175 746 141 4,00E-33 267 - 88 32 ABUO58939 1685 398 200820 201 82 28
ABD2Z7166 T48 141 400E-33 267 87 32 AEQR0Q7672 10661 137 7.008-32 292 89 30
ABO27181 746 141 4.00E-33 267 88 32 AY192724 723 135 2.00E-31 2686 80 33
ABQ91716 746 141 500E-33 267 a7 32 AY331137 1411 134 5.00E-21 233 86 36
AB031516 7486 141 5.00E-33 267 87 a2z AY33IHT37 1411 65.1 500E-10 264 68 28
ABD31515 746 141 5.00E8-33 267 87 32 AFQ17113 47739 134 6.00E-31 208 81 38
ABRQ31513 746 141 5.00E-33 267 87 32 Zog121 104682 134 6.00E-31 208 31 3¢
ABO31512 748 141 5.00E-33 267 87 3z L16367 1666 130 7.00E-31 132 69 52
ABO31511 746 141 5.00E-33 267 87 32 L15367 1666 a7.4 9.00E-20 280 77 27
ABO31510 746 141 5.00E-33 267 87 a3z L 15367 1666 29.6 7.00E-31 24 13 54
AB031508 746 141 5.00E-33 2867 B7 32 ABQ30273 746 134 8.00E-31 268 B4 3t
ABO31508 746 141 5.00E-33 267 87 32 AJ277353 703 132 A.00E-30 248 83 33
ABO18733 624 141 5.00E-33 214 &7 40 AY551006 1380 132 3.00E-30 139 70 50
AB027186 746 141 5.00BE-33 267 B7 32 AYES51008 1380 B7.4 9.00E-17 159 57 35
ABO27185 746 147 5.00E-33 267 87 32 AFO28B11 3031 131 4.00E-30 285 33 35
ABO27184 746 141 5.00E-33 267 a7 32 AFG26811 3031 98.2 5.00E-20 183 63 41
ABO27183 746 141 5.00E-33 267 87 32 AJZ7T363 663 131 5.00E-30 241 78 32
ABO27182 746 141 5,00E-33 267 87 32 ABO18735 800 130 9.00E-30 218 85 38
ABO27179 746 141 500E-33 267 87 32 AY129557 9117 128 2.00E-29 251 82 32
ABO27178 748 141 5.00E-33 267 87 32 AY123557 9117 493 3.C0E-05 87 34 38
ABO27177 746 1414 5.00E-33 267 87 32 AJ277364 669 120 3.C0E-28% 241 78 32
ABQ27174 746 141 5.00E8-33 267 87 32 AYS51005 1482 129 3.COE-29 140 68 48
ABQ2Z7172 746 141 5.00E-33 267 a7 3z AYS551005 1482 94 9.C0E-18 185 &7 34
ABO27171 746 141 5.00=-33 267 &7 a2 AF026812 1863 128 5.00E-29 150 68 46
ABO2717Q0 748 141 5.00E-33 267 87 32 AF026812 1863 86.7 2.00E-16 158 58 36
ABO27168 743 141 5.008-33 267 87 32 AF312378 €87 126 1.00E£-28 248 79 31
ABO27187 748 141 5.008-33 267 a7 32 AY331138 12893 124 7.00E-28 185 a7 40
ABD27185 748 141 5.008-33 287 87 32 AY331138 1203 80.1 2.00E-08 92 33 35
ABO27164 743 141 5,00E-33 287 37 32 AJ131736 2833 124 9,00E-28 81 63 77
ABOR7162 746 141 5.00E-33 267 a7 32 AJ277357 670 122 3.00E-27 240 77 32

ABQO271680 746 141 5.00E-33 267 87 32 AY2VBA34 577 122 3.00E-27 182 73 40
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Kig, 25A-Ceontinued

Hit_1D fength Bitscore Expected Length #ident %5 Hit_ID Length Bitscore Expected Length #ident %S
AY278531 566 122 3.008-27 182 73 4D U76543 1023 113 2.008-24 225 76 33
AFE529084 780 121 4.008-27 260 83 31 U76543 1023 107 8.00E-23 187 70 37
181176 5735 119 2.00E-26 195 7739 AFQO3805 1023 113 2.00E-24 225 78 33
AY278646 807 119 2.00E-26 195 77 39 AFQ03808 1023 105 3.008-22 187 68 38
AY278537 589 119 2.00E-26 195 77 39 ABO18711 1194 113 2.00E-24 21§ Al 40
X98462 1301 118 2.00E-26 197 78 39 ABO18711 1494 558 300E-07 130 43 33
X98462 1301 92.4 3.00E-16 309 9¢ 29 X98484 1019 112 200E24 225 76 33
AF418443 388 118 4.00E-26 117 80 &1 X984€4 1010 105 400822 186 6% 37
X968280 1301 118 4.00E-26 196 78 39 AF016232 1302 112 200624 196 73 37
X98280 1301 98.8 400820 328 8t 27 AF016232 1302 102 3.00E-21 327 83 28
AF416435 381 118 5.00E-26 120 58 49 98461 1301 112 3.00E-24 196 75 98
AB181520 1701 118 500826 180 88 37 X98461 1301 85.5 3.00E18 326 B0 27
AB181529 1701 75.9 3.00E-13 84 34 40 AB018724 510 111 4.006-24 125 &1 48
ABO18719 1449 118 5.00E-26 254 B7 34 ABD18722 450 111 4.00E-24 125 61 48
ABOIS7IO 1420 H8.B 4.00E-08 221 82 27 Xg8281 1301 110 7.00E.-24 198 74 37
AF416449 385 117 2.00E-26 117 488 50 Xg8281 1301 89 3.00E-17 321 85 26
AF416448 300 117 8.00E-26 117 53 50 ABD18714 528 110 7.00E-24 174 74 42
AF416447 399 117 8.0QE-26 M7 59 50 AB181834 1704 110 1.008-23 180 G4 35
AF416446 394 117 B.00E-26 117 59 50 AB181534 1704 755 3.00E-13 83 34 40
AF416445 396 117 B.OCE-26 117 5% 50 BX571662 349859 109 2.00E-23 294 Ba 30
AF416444 399 117 8.0CE-26 117 59 50 BX571662 34986890 73.2 2.00E-12 122 44 3B
AF416442 388 117 B8.00E-26 117 52 30 AB181533 1704 109 2.00E-23 180 84 35
AF416441 387 17 8.00E-26 117 69 50 AR{81533 1704 7585 3.00E-13 83 34 40
AF416440 393 117 8.00E-28 117 58 50 AB181526 1704 109 2.008-23 180 63 35
AF416438 393 17 8.00E-26 117 59 50 AR181526 1704 747 6.00E-13 B3 34 40
AF416438 396 117 8.00E-26 117 89 50 AF290505 1728 103 2.00BE-23 184 63 34
AF416436 389 117 8.00E-28 117 58 50 AF290503 1728 Te 3.00E-14 107 43 40
AF816434 3499 117 8.00E-28 117 59 50 AF20502 1728 109 2.00E-23 184 B3 34
AF416433 397 117 8.00E-26 117 88 50 AF290502 1728 78 3.00E-14 107 43 40
AB181536 1693 117 1.00E-25 180 68 37 AF200501 1728 109 2.00E-23 1B4 63 34
AB181536 1698  76.5 3.00E-13 83 34 40 AF200501 1728 79 3.00E-14 107 43 40
AB181530 1701 17 1.00E-26 180 a8 37 AFZ2Y0500 1722 108 2.00E-23 184 a3 34
AB181530 1701 74.7 8.00E-13 83 34 40 AF290500 1722 79.3 2.00E-14 124 47 a7
AB181528 1701 117 1.00E-25 180 68 37 AF290499 1722 109 2.00E-23 184 €3 34
ARIE1528 1701 747 6.00E-13 83 34 40 AF290488 1722 79.3 2.00E-14 124 47 37
AB181524 1701 "y 1.00E-25 180 68 37 AF290488 1722 108 2.00E-23 184 83 34
AB181624 1701 T4.7 6.00E-13 83 34 40 AF290488 1722 793 2.00E-14 124 a7 37
AB181522 1698 117 1.00E-26 180 88 37 AF280487 1722 108 2.00E-23 184 83 34
AB181522 1638  75.5 3.00E-13 B3 34 40 AF290487 1722 793 Z00E-14 124 47 37
AB181521 1628 117 1.00E-25 180 6B 37 AF290486 1722 109 2.00E-22 184 63 34
AB181521 1688 758 3.00E-13 83 34 40 AF290488 1722 79.3 2.00E-14 124 47 37
ABI05426 3847 116 1.00E-28 132 &8 43 AF202168 7756 108 2.00E-23 184 83 34
AB105426 3847 102 2.00E-21 297 90 30 AF202188 7756 105 3.008.22 184 a3 34
AJ277354 663 118 1.Q0E-25 238 74 31 AFZ02168 7756 77 1.00E-13 83 37 44
AB181523 1701 118 1.00E-25 180 68 37 AF20218B 7756 77 1.00E-13 83 37 44
AB181523 1701 747 6.00E-13 a3 34 40 AF202168 7756 7386 1.00B-12 83 34 40
AB181525 1689 118 2.00E-25 180 87 37 AF202158 7786 63.5 1.00E-08 133 36 27
AB1g1525 1688 766 2.00E-13 173 50 28 AF20218B 7756 a7 1.00E-04 52 26 50
AB181532 1698 115 2.00E-26 180 g7 37 AF050181 1731 109 2.00E-23 184 62 33
AB181532 1695  78.2 5.00E-14 127 45 35 AFQE0191 1731 77.4 2.00E-14 156 52 33
AF016231 1302 115 2.00E-25 196 76 38 AJ297532 1370 108 3.00E-23 144 65 48
AFO16231 1302 103 1.00E-21 327 g3 28 AJ2E7532 1370 986 4.0DE-20 275 84 30
AFQ16230 1302 115 2.00E-25 196 76 38 AB181531 1704 108 4.00E-23 180 83 35
AF018230 1302 102 3.00E-21 327 g3 28 AB181831 1704 785 3.00B-13 83 34 40
AFQ18228 1302 1156 2.00E-25 kE) 76 38 ABDO98070 1713 108 4 00E-23 181 68 38
AF016228 1302 102 3.00E-21 327 93 28 ABO98C70 1713 72 4.00E-12 83 34 40
AFQ039068 1004 115 2.00E-25 285 87 32 ABQSB0E7 1725 108 4.00E-23 184 83 34
AFQU3806 1004 110 1.00E-23 174 86 37 ABOO80E? 1725  77.4 8.00E-14 159 55 34
AB181527 1698 115 3.00E-25 180 a7 37 AF140362 2031 108 4.00E-23 184 63 34
AB181827 1688 755 3.00E-13 83 34 40 AF140282 2031 77 1.00E-13 83 37 44
AF418437 379 114 5.008-25 127 81 48 AF270489 1146 108 4.00E-23 215 72 33
AY024344 733 114 7.00E-25 257 80 31 AF0501€5 1731 108 4.00E-23 184 62 33
X98465 2099 114 7.008-25 301 83 30 AF050185 1731 77.4 2.00E-14 83 37 44
X88465 2099  99.8 2.008-20 297 g1 30 AF050190 1731 108 4.00B-23 184 83 34
AJ297533 1318 113 1.00E-24 237 83 35 AFG50180 1731 77.4 9.00E-14 124 44 35
AJ297533 1319 103 1.00E-21 2584 79 31 AF050184 1731 108 4.00E-23 184 62 33
AB181535 1713 113 2.C0E-24 180 66 36 AF050184 1731 77 1.00E-13 83 37 44

AB181538 1713 74.7 5.00E-13 83 33 39 ABO70578 1458 108 4.00E5-23 183 67 36
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Fig. 25A-Continued

Hit_iD Length Bifscore Expected Length #ldent %S Hit_ID Length Bitscore Expected Length #ident %3S
ABO7G578 1458 804 1.00E-14 83 38 45 28497 1055 105 3.00E-22 308 87 28
MB4671 4200 108 4.00E-23 184 63 34 ABD1E726 372 108 3.00E-22 124 57 45
ME4BT1 4200 105 3.00E-22 184 64 34 M35141 1932 105 3.00E-22 184 84 34
ME4671 4200 79.7 2.00E-14 124 45 37 M38141 1932 72.8 2.00E-12 124 43 24
ME46T7 1 4200 73.8 1.00E~12 124 43 34 AY102622 7647 105 4.00E-22 184 gz 33
J05635 3832 108 4.00E-23 184 62 33 AY102622 7647 736 1.00E-12 83 3¢ 40
J05635 3632 108 3.00E-22 184 ) 33 AY27B540 650 106 4.00E-22 188 69 37
J05635 3832 7 1.00E~13 83 37 44 AEQ17149 266958 104 5,008-22 188 67 3s
J05635 3832 1.8 5.00E-12 83 33 38 AE01714D 266856 97.8 7.00E-20 170 B0 35
ME4670 4200 108 4.00E-23 184 &3 33 AEQ17149 266856 763 2.00E-13 297 74 24
MEsg870 4200 105 3.00E-22 184 84 34 AEQ17149 266956 6B.¢ 3.00E-11 116 40 34
MB4E670 4200 9.7 2.008~14 124 46 37 AB103059 1481 104 5.00E-22 183 65 35
MB4GTO 4200 73.9 1.00E-12 124 43 4 AB102059 1461 80.1 1.00E-14 83 38 45
AF000533 111562 108 £.00E-23 187 87 36 AB103056 1481 104 5.00E-22 183 85 35
AEDCO0533 11162 774 ©.00E-14 21 47 38 AB103056 1461 78 3.00E-14 83 37 44
ABO73915 1458 108 5.00E23 183 66 36 AB103063 14861 104 5.00£-22 183 68 35
ABQO73916 1458 80.1 1.00E-14 83 38 45 AB103052 1481 79 3.008-14 83 37 44
AY304577 1545 107 8.00E-23 166 2 3r ABO73918 1473 104 5.008-22 180 63 35
AY304577 1545 774 S.00E-14 121 47 38 ABQ73918 1473 81.6 S5.0DE~15 174 54 31
ABQ9BOG2 1722 107 6.00E-23 181 65 35 108208 1800 104 5.00B-22 189 63 33
ABOSB0G8 1722 82 4.00B-15 162 56 34 108908 1800 80.5 1.Q0E-14 123 48 3g
ABOSRCSS 1722 107 5.00E-23 181 65 35 AE005820 14021 104 700822 207 76 28
ABQSBOSE 1722 7o 3.00E-14 B3 37 44 AEQQ5820 14021 984 2.00E-20 298 78 28
AF0O5Q186 1728 107 6.00E-23 181 65 35 AEQOE820 14021 9g 3.00E-20 292 75 25
AF0501368 1728 82 4£.00E-15 162 56 34 ARDEAB1Z 1461 104 T.O0E-22 183 G4 34
AN7142326 1545 107 8.00E-23 187 67 35 ABO84912 1461 82.8 2.00E-15 179 56 32
AY714226 1545 774 9.00E-14 121 47 38 AR084911 1461 104 7.00E-22 183 64 34
AY319299 1845 107 8.00E-23 187 87 36 ABO84911 1461 82.8 2.00B-18 170 56 32
AY318299 1548 7.4 2.00E-14 121 47 38 AFO50185 1731 104 7.00E-22 18t 84 38
AF479024 1545 107 3.00E-23 187 &7 38 AF0O5(185 1731 793 2.00E-14 121 A4 3B
AF4789024 1645 77.4 9.00E-14 121 47 38 ABGBD202 1473 104 7.00E-22 181 53 34
229327 3879 167 8.00E-23 182 87 38 ABOBGO202 1473 83.2 2.00B-15 174 55 31
229327 3878 103 S.00E-22 182 89 37 AB103C52 1473 103 2.00E-22 184 63 34
Z29327 3874 793 2.00E-14 107 43 40 AB10305Z 1473 82.8 2.00E-15 174 53 33
Z29327 3878 73.9 1.008-12 107 40 37 AF050194 1728 103 a.00E-22 171 62 36
Y11602 1900 107 8.00E-23 249 79 31 AFO50124 1728 78.8 4.00E-14 107 43 40
Y11802 1900 75.1 5.00E-13 148 50 33 BXE71661 346613 103 1.00E-21 192 63 32
AY158232 1546 107 8.008-23 187 57 35 BX571661 346613 847 8.00E-18 333 85 25
AY165232 1548 774 9.00E-14 121 47 28 Y11782 4057 103 1.00E-21 181 64 35
AB103C861 1728 107 8.00E-23 171 64 37 ¥11762 4057 102 3.00E-21 183 66 35
AB103061 1728 8.7 2.00E-14 121 44 36 Y11762 4057 72.3 2,00E-14 148 50 33
M74578 1800 507 B8.00E-23 182 &7 <) Y1i1762 4057 71.2 7.00E-12 1086 38 36
M74578 1800 73.9 1.00E-12 107 40 37 AF050193 1718 103 1.00E-21 181 67 37
AED01448 13831 107 8.00E-23 167 67 35 AF050193 1719 72.8 2.00E-12 132 45 34
AEDO1448 13631 774 9.00E-14 121 47 38 Me2917 2238 103 1.00E-21 192 63 32
108807 1800 107 3.00E-23 187 67 35 M82917 2236 4.7 6.00E-19 333 85 25
Loggoy 1800 77.4 3.0DE-14 124 47 38 ABQ73917 146t 103 1.00E-21 183 63 34
X57173 1731 107 1.00E-22 181 &6 35 ABOT3917 1461 8a.1 1.00E-14 83 38 45
X57173 1731 82 4.00E-18 162 56 34 AB103055 1473 103 2.00E-21 219 68 31
AFDB0197 1719 107 1.00E-22 171 84 37 AB103055 1473 84 1.00E-15 171 56 32
AFO50197 1719 78 7.008-14 132 48 3 AFQB0835 2310 103 2.00E-21 297 75 25
AF050196 1719 107 1.00E-22 18t 85 35 AF(89835 2310 o] 3.0DE-20 292 75 25
AFD50196 1719 78.2 5.008-14 132 48 36 AED17138 290924 102 2.00E-21 223 &7 30
AFOS0192 1718 107 1.008-22 181 65 35 AED17138 290924 478 8.00E-05 68 22 33
AF0O50132 1719 78.3 2.00E-14 132 48 36 AED13847 10446 102 2.00E-21 223 &7 30
AFDE0188 1719 107 1.008-22 181 88 35 AED13847 10446 574 1.00E-07 84 28 a3
AFO50188 1719 78.8 4.00E-14 83 a7 44 AJda14144 208050 102 2.00E-21 233 &7 30
AB103060 1716 106 1.00E-22 184 &1 33 Ad414144 208050 859 2.00E-19 288 76 25
AB103060 1716 78.7 2.00E-14 124 A8 37 AJl414144 208030 92 4.00E-18 309 7% 25
ALI39073 263338 108 2.0CE-22 171 83 38 AYTBI741 1830 102 3.00E-21 169 &1 38
AL130078 283335 102 3.0CE-21 181 868 36 AY751741 1630 62 4.00E-09 141 42 28
AL138078 283335 79.3 2.00E-14 132 48 36 AB103054 1470 108 3.00E-21 218 323 31
AL138078 2633356 72.8 2.00E-12 132 45 a4 AB103054 1470 33.6 1.00E-15 171 59 34
ABO18730 375 106 2,00E-22 125 57 45 ABO18720 280 102 3.00&-21 118 55 45
ABD1BT28 398 106 200822 12§ 57 45 AF369587 1671 101 3.00E-21 178 59 a3
AB103058 1461 105 2.00E-22 483 g4 34 AF369687 1673 70.1 1.00E-11 113 a1 36
AB103058 1461 £0.1 1.00E-14 33 3B 45 AF050187 1728 1M 5.008-21 181 65 35

ABO18716 485 105 2.008-22 166 g8 41 ~ AFDS0187 1728 778 7.00E-14 288 78 26
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Fig. 25A-Continued

Hit 1D tength Bitscore Expected Length #ident %S Hit_ID Length Biiscore Espected Length #dent %S
Yite01 1800 101 6.00E-2¢ 240 73 30 AY319288 1533 &2 400E-15 311 78 25
Y1601 1900 778 7.00B-14 329 8¢ 27 AY278532 S03 947  600E12 182 58 33
AB103051 1476 101 6.00E-21 174 61 35 2257753 404 938 1.00E-18 154 58 38
AB103051 1476 828  2.00B-15 175 58 33 BX294145 300350 92.8 200818 169 62 36
AF369581 1671 101 B.O0E-21 178 59 33 BX204145 300350 855 300816 126 56 43
AF369581 1671  70.1 1.00E-11 113 41 36 AJ297634 1512 924  3.008-18 208 66 31
AFD5018¢ 1718 101 6.00E-21 181 66 36 AJ207534 1612 662  2.00E-10 252 B1 24
AF050182 1718 716  B500E-12 132 45 34 XD8435 3818  91.3  B.00E-18 313 77 24
AE000787 13413 100  B8.00E-21 209 €2 20 X96435 318 Y97 2.00E14 313 78 22
AEO00767 13413 B2 4.00E-03 126 38 30 X9B435 3913 716  5.00E-12 324 75 23
AB103050 1500 100  8.00E-2¢ 153 61 39 AEQOO023 9808 913 B.00E-18 313 77 24
AB103050 1500 859  3.00E-16 316 82 26 AEDOSU23 9808 797  2.00E-14 313 75 23
AF369584 1668 100 1.00E-20 178 €2 35 AEQ09023 9808 716 5008412 324 76 23
AE369534 1868 716  5Q0E-12 287 73 25 AEDO7939 10028 913  6.00E-18 313 77 24
AF369583 1674 100 1.00E-20 175 62 38 AEQO7H89 10028 797  2.00E-14 313 76 23
AF369583 1674 747  6.00E-13 287 72 25 AEQO7980 10029 7186  5.00B-12 324 75 23
AF360580 582 100 1.00E-20 178 62 35 US5165 29846 913  B.00E18 313 77 24
AF369586 1682 100 1.00E-20 175 61 34 Ugs5165 21846 T97  2.00E-14 313 75 23
AF360586 1662 588  4.00E-11 74 31 41 U95165 21846 716  5.00E-1Z2 324 75 23
AF389585 1662 100 1.00E-20 175 61 34 us5165 21846 535  1,00E-06 256 60 23
AF359585 1662 586  4.00E-11 74 31 4t Us5165 21846 452  200E-04 140 34 24
AF383582 1862 100 1.00E-20 175 61 34 X80701 4423 €13  6.00E-18 313 77 24
AF368582 1662 G866  4.00E-11 74 31 41 X80701 4423 797  2.00E-14 3132 75 23
AFJ369579 582 100 1.00E-20 178 Bt 34 X80701 4423 716  6D0E-12 324 75 23
AF360578 682 100 1,00E-20 175 81 34 AB110835 969 805  1.00E-17 301 &1 28
AF368577 582 100 1.00E-20 175 61 34 138478 1445 905  1.00E-17 150 51 34
ABOIB712 345 998 200820 115 58 50 U17576 2803 905  1.00E-17 200 57 28
ABO73G16 1476 998  2.00E-20 174 89 33 U17575 2803 56.6 200807 146 47 32
ABO73916 1476 859  3.00B-16 172 57 33 AEQ0189Q 13774 807  2.00E-17 248 83 25
AEOO5755 120263 99 3.00E-20 292 72 24 AEQ142021207381 888  4.00E-17 298 76 25
AEQO5755 12263 986  4.00E-20 282 72 24 142432 305 886  400E-17  BY 45 5%
AEQC5755 12263 ©7.4  9.00BE20 282 70 23 AFQ19251 3817 886  4.00E17 298 76 2§
M26045 1719 99 3.00E-20 171 58 33 AYTE1740 1595 B7.4  9.00E-17 142 62 38
M26945 1718 787  2.00E-14 124 46 37 AYT51740 1595 539  1.00E-08 94 34 38
AFDA0268 3447 93 3.00E-20 292 72 24 AEDOSE54 10207 867  2.00E-16 208 73 25
AF040268 3447 986  4.00E-20 292 72 24 BAOOOC127038071 84,7  6.00E-18 328 75 22
AFD40268 3447 955  3.00E-19 282 70 23 BAOODC127036071 5§97  2.00E.08 356 80 22
AEQ13020 10181 982  5.00E-20 280 83 28 AB110836 908 843  7.00BE-16 92 44 47
BX204139 287650 982  5.00E-20 284 38 30 142431 305 84 1.00E-15 87 43 49
BX204139 287660 813  6.00E-16 143 57 39 JO1556 1193 824  3.00E-15 298 70 23
ABO18718 1181 982  5.00E-20 188 67 35 AJ418317 1384 79 3.00E-14 140 40 32
ABO1BT18 1191 512  7.00E-06 S 27 28 AJ418317 1384 639  1.00E-09 108 38 35
AEQ17148 317022 97.8  7.00E-20 170 60 35 AJ418316 1384 79 3.00E-14 149 49 32
AEQ17148 317022 76.3  200E-13 287 74 24 AJ418316 1384 639 1.00E-08 109 38 35
BX294140 307050 §7.4  9.00E-20 287 78 29 AJ418322 1378 77.8 7.00E-14 136 45 33
BX204140 307050 702  R200E44 250 70 28 AJ418322 1376 67.8  7.00E-11 234 7O 23
BX204140 307050 34.3 0.89 120 34 28 AJ41832% 1376 77.8  T.00E-14 136 45 33
8X284140 307050 33.1 2 116 34 29 AJ418321 1378 659  3.00B-10 294 69 23
*60746 1800 974 1.00E-18 170 57 33 AJ418320 1377 778 T.00E-14 136 45 33
X60746 1800 824  3.00E-15 311 78 25 AJ418320 1377 669  3.00B-10 204 89 23
AB103057 1500  97.1 1.00E-19 222 73 32 AJ418390 1377 778  7.00E-14 138 45 33
AB103057 1500 824  3.00E-15 174 55 31 AJ418319 1377 659  3.00E-10 204 69 23
AY304576 1533 96.3  200E-19 170 &7 33 81418318 1377 778  7.0DE-14 138 45 33
AY304576 1533 83.2 200E-15 311 78 25 AJ418318 1377 658  3.008-10 284 63 23
AY714225 1533  96.3  2.00E-19 170 57 33 AY134860 420 774  SO0DE-14 74 38 51
AY714225 1533 82 400E-15 311 78 25 AJ267531 1209 774  0.008-14 315 74 23
AJ297530 1280 963  2.00E-19 251 76 30 ARO25615 600 774  Q.00E-34 134 46 34
AJ2BTE30 1280 917  S5.00E-18 270 V3 27 ABO35614 600  77.4  9.00E-14 134 46 34
AY155231 1533 963  2.00E-19 170 57 33 ABO35613 600  77.4  G.00E-14 134 &6 34
AY155231 1533 824  3.00E-15 311 78 28 AF398873 437 77 1.00E-13 158 53 33
AEQO0574 10042 963  2.00E-18 170 &7 33 ABOS1714 600 77 {.00E-13 134 46 34
AEQ00574 10042 824  3.00E-15 311 7B 26 ABO91713 800 77 1.00E-13 134 46 34
AEO01487 17223 983  2.00E-19 170 57 33 ABOS1712 600 77 1.00E-13 134 468 34
AE001487 17223 824  3.008-15 311 78 25 ABOZ711 600 77 1.00E-13 134 46 34
136137 1548 96.3  2.00E-18 172 89 40 AB021710 600 77 1.00E-13 134 48 34
136137 1548 458  3.008-04 89 33 47 ABOG1708 600 77 1.006-13 134 46 34
L36937 1548 454  4.00E-04 60 31 51 ABOB1708 600 7 1.00E-13 134 46 34

AY310208 1633 059 200819 170 57 33 AEQE1707 &00 7 1.00E-13 134 46 34
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Fig. 25A-Continued

Hit_iD Length Bitscore Expected Langth #ident %S Hit_iD fength Bitscore Expected Length #ident %S
ABOB1T0E 800 77 1.00E-13 134 A6 34 AB178325 597 738 1.00E-12 133 44 33
ABQ91705 600 Vs 1.00E-13 134 46 34 AY278543 472 732 2.00E-12 162 54 33
ABD91704 600 77 1.00E~13 134 46 34 AB189459 597 72 #.00E-12 133 432 32
ABDO1703 600 7 1.00E-13 ~ 134 46 34 CR354386 888 718 500€-12 204 67 22
ABQ91702 600 77 1.008-13 134 48 34 AFQT2133 582 712 7.00E-12 100 41 41
ABO91701 600 77 1.00E-13 134 46 34 AY278538 474 71.2 7.00E-12 160 53 33
AB091700 600 77 1.00E-13 134 46 34 AY278636 463 712 7.00E-12 1860 53 33
ABO37130 600 77 1.00E-13 134 46 34 AY278544 468 689.7 2.00E-11 188 52 32
ABO37129 600 Kis 1.008-13 134 46 34 CTR354387 862 69.7 2.00E-11 284 61 21
ABRQ37128 600 7 1.008-13 134 46 34 AF(302417 751 68.9 3.008-11 186 50 26
ABD37127 800 77 1.00E-13 134 45 34 AFO30241 751 385 0.047 49 20 40
AYSB05350 209 6.6 2.00E-13 69 38 56 86622 1108 88.9 3.00E-11 288 68 23
ABOS2665 600 75.9 3.00E~13 134 45 33 AL139076 317511 686 4,00E-11 288 &6 22
ABO35621 800 75.8 3.C0E-13 i34 ] 33 AF481638 7508 68.2 8.00E-11 257 63 24
ABO35620 600 75.9 3.00E~13 134 46 33 AY278541 468 &67.4 9.00E-11 168 82 32
ABD35612 800 75.9 3.00E-13 134 48 33 U26705 641 87.4 9.00E-11 221 58 26
ABO3E618 800 75.9 3.00E-13 134 45 33 uz6704 641 657.4 9.00E-11 221 58 26
ABO35617 600 759 3.00E-13 134 48 33 AF398975 351 87 1.00E-10 129 46 35
ABO35816 600 759 3.00E-13 134 45 33 AF398974 351 87 1.00E-10 129 45 35
ABO35612 600 75.9 3.00E-13 134 45 33 AEQ17253 302836 68.6 3.00E-10 288 85 22
ABO3SB1T 600 75.9 3.00E-13 134 45 32 V01370 1148 66.2 2.00E-10 37 34 91
ABO35610 600 759 3.00E-13 184 45 33 AF398032 378 65.1 500E10 130 a1 k|
ABO35608 600 759 3.00E-13 134 48 33 AF398931 373 65.1 5.00E-10 130 41 at
ABO35808 600 75.9 3.00E-13 134 45 33 AF398976 378 B5.1 5.00E-10 130 42 3z
ABD35607 600 75.9 3.00E-13 134 45 33 AEQO1895 13302 651 500810 256 82 24
ABO35606 600 759 3.008-13 134 45 33 AF030240 766 635 1.00E-09 202 51 25
ABD3S6G05 600 75.9 3.00E-13 134 45 33 AF030240 768 38.5 0.047 49 20 40
ABQ38604 600 75.9 3.00E-13 134 45 33 AEQ01240 14244  63.2 2.00E-0S 268 80 2z
ABQ35603 600 75.9 3.00-13 134 45 33 AY342020 5da 83.2 2.00E-0¢ 490 50 26
ABO25602 600 75.9 3.00E-13 134 45 33 ALBO1734 300000 624 3.00E-00 321 68 21
ABOIBE0T 600 75.9 3.00E-13 134 a5 33 ALBQ1784 300000 504 1.00E-05 87 29° 33
ABO35800 800 759 3.00E-13 134 a5 33 ALSR1784 300000 458 3.00E-04 245 56 22
ABQO35693 600 75.9 3.00E-13 124 45 33 AL591784 300000 a0 0,016 87 24 27
ABO35598 600 75.9 3.00E-13 134 45 33 AJZ97535 949 62.4 3.00E-08 141 48 32
ABOSSS97 600 75.9 3.00E-13 134 45 33 AJ297535 9493 40.4 1.00E-04 57 28 45
AB035595 600 75.8 3.00E-13 134 45 33 AJ287535 949 31.2 1.00E-04 78 21 28
ABQ35585 600 75.9 3.00E-13 134 45 33 L48337 19824 82 4.00E-08 321 85 20
ARN91808  E97 76.8 3.00E-13 133 45 33 L49337 19824 504 1.00E-08 149 43 28
ABO21806 587 78.5 3.00E-13 133 45 33 149337 19824  45.1 5.00E-0C4 146 38 26
AB178780 597 758.5 3.00E8-13 133 45 a3 L49337 19824 40 a.018 87 24 27
AB178778 697 75.5 3.008-13 133 45 33 AF264897 808 §1.2 7.00E-08 208 52 25
AB178335 697 785 3.008-13 133 45 33 AF264383 608 61.2 7.00E-09 208 52 25
AB178334 597 758 3.008-13 133 45 33 AY3I42C31 584 81.2 7.COE-09 190 49 28
AB091812 597 75.1 5.00E-13 133 45 33 AY342019 584 61.2 7.COE-08 189 48 25
ABQ91811 587 761 5.00E-13 133 45 33 AF264809 608 80.8 D.COE-08 208 &1 23
AB0B1810 5097 751 5.00E-13 133 45 33 AF264898 BO8 60.8 9.00E-03 208 51 24
ABOS1809 537 75.1 5.00E-13 133 45 33 AF2648068 608 60.5 1.00E-08 208 50 24
ABDS18NS 597 75.1 5.00E-13 133 45 33 AF264895 608 60.5 1.00E-08 208 50 24
AB178333 697 75.1 5.00B-13 133 45 33 AF2648%94 &08 60.5 1.00E-08 208 50 24
AB081715 600 74.7 5.00E-13 134 45 33 AF264883 608 &60.5 1.00E-08 208 50 24
BX571659 249970 74.3 B.0OE-13 278 85 2& AF264882 608 €60.5 1.00E-08 208 50 24
AB109246 586 74.3 8.00E-13 133 44 33 AF264591 608 60.5 1.00E-08 208 50 24
AB108245 595 74.3 3.00E-13 133 44 33 AF284890 808 60.5 1.006-08 208 50 24
AB109244 £95 74.3 8.00E-13 133 44 33 AF264888 €08 60.5 1.008-08 208 50 24
AB109242 6508 74.3 8.00E-13 133 44 33 AFZ64857 €08 80.5 1.00E-08 208 50 24
AB108242 596 74.3 8.00E-13 133 44 33 AY342027 L8B4 80.5 1.00E-03 180 48 28
AB109241 596 74.3 83.00E-13 133 44 33 AY342026 584 50.5 1.00E-08 190 48 25
AB0S1814 597 73.8 1.008-12 133 44 33 AY342028 584 50.5 4.00E-03 180 48 25
ABOS1813 597 73.9 1.00E-12 133 44 33 AY342024 584 §0.5 1.00E-08 190 48 25
ABOS1807 597 738 1.00E-12 133 44 33 AY342023 584 80.5 1.008-08 190 48 25
AB129460 597 73.9 1.00E~12 133 44 33 AY342022 584 60.5 1.00E-08 180 48 25
AB178331 597 72.8 1.60E-12 133 44 33 AY342018 5&4 60.5 1.00E-08 180 A8 25
AB178332 897 73.9 1.00E-12 133 44 33 ABOO1703 584 60.5 1.00E-08 180 48 25
AB178330 897 738 1.00E-12 133 44 33 ABODI701 584 60.5 1.0DE-08 16¢ 48 25
AB178329 597 73.9 1.00E-12 133 44 33 ABODO1700 5B4 60.8 1.00E-08 1%C 48 25
AB178328 597 738 4.00E-12 133 a4 33 AF398984 378 60.1 2.00E-08 124 41 33
AB178327 897 739 1.00E-12 133 44 a3 AF388983 378 60.1 2.00E-08 124 41 R

AB1783286 &O7 73.9 1.00E-12 133 44 33 AF264886 608 60.1 2.00E-08 208 49 23
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Fig. 25A-Continued

Hit_3iD Length Bitscore Expected Length #dent %S Hit_i> Length Bitscore Expected Length #ident %S
AEQ07721 8198 601 2.00=-08 238 65 22 AY366539 426 a7 1.00F-04 {32 38 27
AED07721 8188 424 0.003 310 69 22 AE004538 25022 468 2.008-04 134 34 25
AF264889 608 60.1 2.00E-08 208 49 23 AYOD7308 1233  46.8 2008-04 116 28 25
AF264886 &0B 60.1 2,00E-06 208 49 23 AFA08410 423 46.2 2.00E-04 126 35 27
AF284882 €08 60.1 2.00E-08 208 49 23 AJ311898 235 46.2 2.00E-04 71 25 35
AF264881 808 60.1 2.00E-08 208 49 23 AJ311897 235 48,2 2.008-04 71 25 35
AF2B4880 608 60.1 2.00E-08 208 48 23 AJ311998 235 48.2 2.008-04 71 25 35
AF264879 6038 60.1 2.00E-08 208 45 23 AJ311896 235 48,2 2.00E-04 71 25 35
AF308080 378 59.7 2.00E-08 138 44 31 AJ311893 238 46.2 2.00E-04 71 25 35
AF398979 378 69.7 2.00E-08 138 43 31 AED01632 11113 46.2 2.00E-D4 149 40 28
AF3989078 378 £59.7 2.00E-08 138 44 31 AF015108 267 46.2 2.00E-04 77 21 27
AF398977 378 §8.7 2.00E-D8 138 44 31 Y15098 477 45.8 3.00E-04 138 33 23
AB001702 584 89.7 2.008-08 190 45 25 Y 15098 463 45.8 3.00E-04 139 33 23
AF?264884 808 59.3 3.00E-08 208 48 23 Y 15094 481 45.8 3.00E-04 13@ 33 23
AF2645801 602 88.5 4.00E-08 206 50 24 Y15091 483 45.8 3.00E-04 138 33 23
ABO18725 827 58.5 400808 69 28 42 AF015108 2687 45.8 3.D0E-D4 77 21 27
AB018723 408 58.5 4.00E-08 69 28 42 AY3R5212 402 45.4 4.00E-Q4 132 3B 26
M21445 867 58.5 4.00E-08 46 28 60 Y1510 490 45.4 4.00E-04 138 33 23
M21145 867 41.8 0.008 307 79 25 Y 15099 468 45.4 4.00E-04 138 33 23
AY083505 621 58.2 6.00E-08 161 41 25 ¥15097 4789 45.4 4.00E-D4  13@ 3B 23
AY083504 621 58.2 6.00E-08 161 41 25 Y15092 463 45.4 4.00E-04 138 33 28
AJ207837 384 57.8 8.00E-08 64 28 43 Y15080 473 45.4 400E-04 138 33 23
AF264900 608 57.8 8.QCE-08 208 51 24 Y 15089 478 45.4 4.00E-04 138 33 23
AY450660 570 §7.4 1.00&-07 185 47 25 AF116804 467 454 4.00E-04 143 36 25
AY278538 432 57 1.0CE-07 148 47 31 Y15100 456 451 5.008-04 139 3 23
AY278633 A17 57 1.0CE-07 135 41 30 X89238 1310 45,1 5.00E-04 105 26 27
UB2055 2236 56.2 200E-07 47 27 57 AF228032 476 451 5.00E-D4 146 37 25
AJ297536 340 52.8 2.008-07 43 27 &2 D12510 832 45.1 6.00E-04 24 23 85
AJ297638 340 2B.5 200E-07 3% 183 &1 AY228580 321 44.7 7.006-04 94 24 25
AF332847 19758 56.8 3.00E-07 132 36 7 BX571966 3173005 44.7 7.00E-04 202 84 21
M34710 884 558 3.00E-07 63 27 42 BX671966 3173008 427 0.002 326 69 21
AJ2S1T11 1280 55.4 5.00E-07 193 48 24 BX571966 31730058 404 0.012 278 58 21
AJ2E1711 1280 397 0.021 72 22 30 BX5719663173008 40.4 0.012 291 65 22
ABO1B721 282 55.1 5.00E-07 49 23 46 BX571866 3173005 39.3 0.028 302 58 19
AEQ11584 11431 B47 6.00BE-07 110 2 30 AF228034 478 44.7 7.00E-04 146 37 28
AY083503 6156 54.7 6.00E-07 1568 41 28 AF228033 478 44.7 700604 148 37 25
AY083502 615 54,7 6.00E-07 158 41 25 AF354560 321 a4.7 7.00E-04 94 24 25
AEQ17300 358408 54.7 B.00E-07 110 34 30 AF354559 321 447 7.00E-04 94 24 25
BX640415 347071 54.7 6.00E-07 138 43 3 AF354558 321 44.7 7.00E-04 94 24 25
¥ 15093 506 53.9 1.00E-06 159 38 24 AF355589 321 44.7 7.00E-04 94 24 25
ABO18731 363 539 1.00E-06 92 3z 34 Y15096 430 44.3 8.00E-04 130 33 23
ABO18728 363 53.9 1.00E-06 92 32 34 AEQDG319 10302 443 9.00E-04 287 50 17
ABD1872Z7 369 $3.8 1.00B-06 02 32 34 AF112150 18606 44.3 D.00E-04 228 52 22
AEQQOD25 11897 53.8 1.00E-06 256 60 22 M33808 852 44.3 9.00E-04 30 21 70
AEQ09028 11897 46.2 2.00E-04 140 34 24 M33808 852 374 0.1 31 18 58
AEQQ7991 96268  53.5 1.00E-06 258 60 23 AEQQ4223 24353 43.9 0.001 228 52 22
AEOO7991 9628 462 2.00E-04 140 34 24 AF354561 321 43.9 0.001 94 24 25
AB018713 369 53.8 1.00E-06 108 33 30 AFO15104 267 43.8 0.001 77 2t 27
AF515473 528 53.1 2.00E-08 92 37 40 AY226588 321 43.5 0.001 91 28 30
AF515473 528 48.7 2.00E-08 132 41 3 AYZ26587 321 43.5 0.001 o1 28 30
AY387714 472 52.4 3.00E-068 150 40 286 AF364554 321 43.5 0.001 91 28 30
AY362353 436 52 4.00E-06 144 38 28 AF354563 321 435 0.001 91 28 30
¥Y15088 506 52 4.002-068 159 38 23 AF354548 321 43.5 0.001 91 28 30
U26679 1573 52 4.006-06 108 32 28 AF0151D5 267 43.8 0.001 77 20 25
AF407995 544 51.8 5.00E-06 181 44 24 AF015101 267 43.5 0,001 77 2Q 25
ABO18715 488 51.8 5§.008-06 58 27 30 AF015087 287 43.5 0.001 77 20 25
BX572605 349746 50.8 9.00E-06 284 39 24 AFO15088 267 43.5 0.001 77 20 25
BXS572605 349746 447 7.008-04 184 48 25 AY226688 321 43.14 0.002 9 27 28
BX572600 349640 50.8 9.00E-06 284 70 24 X851740 1766  43.1 0.002 21 21 100
M57565 3608 50.4 1.00€-05 87 29 33 BADCDD38 1857073  43.1 0.002 289 a3 21
MS7565 3608 458 3.00E-04 245 56 22 BAQOOC3B 1857073 33.1 2 120 30 25
M24526 3530 504 1.008-05 148 43 28 AF354866 $21 43.1 0.002 91 27 28
M24526 3530 42 0.004 87 23 26 AF354550 321 43.1 ©.002 21 27 28
AY533375 7214 483 300E-05 134 34 25 AF354849 321 43.1 0.002 91 27 28
AYE33375 7214 488 500E-068 130 34 26 AF3545847 321 43.1 0.002 91 27 28
ABO18717 234 48.9 3.00E-068 74 28 37 AF354546 321 431 0.002 91 27 28
D26168 866 47.8 8.00E-08 24 24 100 X88238 1310 427 0.002 99 a¥r 27

D26167 g2 47.8 B.GOE-08 24 24 100 AF354852 321 Az2.7 0.002 81 26 32
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Fig. 25A-Continued

Hit_iD Length Bitscore Expected Length #ident %S Hit_iD Length Bitscore Expected Length #ident %35
AF354551 321 42.7 0.002 81 25 32 BAOC00332820482 343 0.89 299 60 20
AF015106 267 427 Q.002 77 e 25 198234 390 30.3 0.028 a7 26 26
BX248358 348408 424 £.003 169 38 22 ALS96163 231450 3B.9 0.036 261 57 21
BX5716568 346792 424 0.003 ‘168 37 22 U25727 108 38.9 0.038 34 21 61
ALSY1982 205080 424 0.003 273 58 21 AYT08387 1232 385 0.047 260 55 21
AF354557 321 424 0.003 81 25 30 AY708385 1250 385 08.047 260 s 21
AF354556 321 42.4 0.003 81 25 30 AF386506 441 38.5 0.047 o5 25 26
AYOD7306 12368 424 0.003 116 27 28 AF386505 442 38.5 0.047 [+ 25 28
AF015103 267 42.4 0.003 Yed 20 25 AEQ16747 300882 385 0.047 169 43 25
ALD36262 343060 42 0.004 285 B4 22 AEQ16747 300882 347 0.68 302 60 18
ALG46086 92509 42 0.004 264 60 22 25820 108 38.5 0.047 36 18 52
ALBABO8E 92608 362 g.23 260 56 21 AF015311 267 38.5 0.047 74 22 28
ALGABORG 92500 3538 Q.31 247 57 23 AE005766 10091  38.1 0.082 73 21 28
AJ311984 206 416 0.006 85 24 36 31276 4192 38.1 0.062 29 18 65
JO1801 1004 418 0.006 20 20 100 X86939 185 377 0.08 43 16 37
AFO15085 267 41.8 0,608 74 24 32 X86998 188 7.7 0.08 43 16 37
AFQ15020 267 418 0.008 74 24 32 X86997 188 377 0.08 43 16 37
M58145 224 41,6 0.008 20 20 100 X86996 188 377 0.08 43 16 37
Jo1800 349 418 0.006 20 20 100 X86985 186 37.7 0.08 43 16 37
BACOC0182814816 412 2.007 332 ¥2 21 X85994 188 37.7 0.08 43 18 37
AF015118 267 412 02.007 74 23 3 X86993 186 37.7 0.08 43 18 37
AFO15113 267 41.2 0.007 74 23 3 X86992 188 37.7 0.08 43 18 7
AFQi5112 287 412 0.007 74 23 ™ X86980 186 37.7 0.08 A3 16 37
AF015102 287 41.2 0.007 74 23 3 X86983 186 37.7 0.08 43 6 37
AFQ15100 287 41.2 0.007 74 23 3 X86988 186 377 0.08 43 6 37
AFQ15009 287 412 0.007 74 23 31 X8B987 186 377 0.08 £3 16 37
AF(15098 287 4.2 0.007 74 23 M X863988 186 37.7 0.08 43 16 37
AF0158098 267 41.2 0.007 74 23 31 XB6885 186 37.7 0.08 43 16 37
AF015084 267 41.2 0.007 T4 23 31 X&6084 186 37.7 0.08 43 16 37
AF018091 267 41.2 0.007 74 23 31 X36982 186 377 0.08 43 16 37
APOD22ER 346300 41.2 0.007 332 72 21 X86982 188 37.7 0.08 43 16 37
Z54217 2262 40.8 0.00¢9 20 20 100 X86981 18€ 317 0.08 43 16 37
AX575004 136 40.8 0.009 38 18 47 X36980 188 37.7 0.08 43 16 37
AY575002 138 40.8 Q.08 38 18 47 X86I79 166 377 D.08 43 18 37
AY575001 138 40.8 0.008 38 16 47 XB37005 186 37.7 0.08 43 16 37
AFZ70112 3067 40.8 .08 282 58 22 Xa7004 186 37.7 0.08 43 18 37
AF269B57 3312 408 0.009 262 58 22 XB7003 186 37.7 0.08 43 16 37
AF269729 3867 408 0.009 282 " 58 22 XB7002 188 37.7 0.08 43 1€ 387
562783 183 40.4 0.012 32 20 B2 XB7001 186 37.7 0.08 43 16 37
562780 191 40.4 0.012 32 20 B2 XB7000 186 37.7 .08 43 16 37
$62779 181 40.4 0.012 32 20 62 ALESG172 248080 37.7 0.08 202 64 2t
562776 191 40.9 0.012 32 20 62 AEQ04867 15356 36.6 0.18 201 48 24
S82775 182 40.4 0.012 32 20 62 X86991 186 38.8 0.18 43 18 34
562773 200 40.4 0.012 32 20 62 AYBQ3345 483 3686 0.18 166 34 20
AF525505 11500 404 0.012 278 684 23 AYB03344 483 358 0.18 166 34 20
AF525505 11500 393 0.028 321 % 23 AYB03342 AB3 35.6 0,18 166 34 20
AY575003 136 40.4 0.012 38 18 47 AYZT78535 360 356 0.18 115 31 28
AF015114 267 40.4 0.012 64 21 32 AEQ16827 2314078 38.2 0.23 273 58 21
AFO15110 267 40.4 0.012 64 21 32 AEQ168272314078 36.2 0.23 273 58 21
AF015107 267 40.4 0.012 54 21 32 AEG15827 2314078 35.8 Q.31 274 61 22
AFU15082 267 40.4 0.012 54 21 32 AYS03343 483 36.2 .23 166 34 20
AF015082 267 40.4 0.012 54 21 az AY458638 19060 382 .23 146 38 26
CPO00024 1796226 40 0.016 302 64 21 AEQ16968 302070 368 0.31 183 40 21
CPOO0O0231796846 40 ¢.018 302 84 21 BAOOOO126413771 35.8 .31 286 59 20
J01607 351 40 0.018 20 18 90 M12293 181 35.8 0.31 17 17 100
Lig8166 19841  39.7 0.021 278 48 17 AF450093 6882 354 0.4 259 58 21
096239 380 38.7 0.021 97 26 28 BX284135 340750 354 0.4 240 52 21
1196238 390 397 0.021 97 25 26 AY278547 377 35.4 0.4 128 35 27
86237 380 39.7 0.021 a7 28 26 AED16940 304230 35 0.52 150 44 29
1196236 390 3987 0.021 97 26 26 AEQ01120 10B45 38 0.52 77 18 23
098235 390 39.7 0.021 a7 26 26 AY275838 27297 35 0.52 239 49 20
AYBT74137 41 39.7 0.021 o7 28 26 AF045472 7263 34.7 0.58 85 25 26
AY374135 485 387 0.021 97 26 26 AEQN1S78 20838 347 0.68 114 30 26
AY374134 485 39.7 0.021 g7 26 28 BAGCOD163031430 34.7 0.68 232 49 1
AY374133 485 387 0.021 97 28 26 BAQQOQCAS 4853018 34.7 0.68 73 24 32
AY3I74132 486 39.7 0.021 a7 28 26 u40259 8013 34.7 0.68 98 25 26
BX571857 2799802 38.3 n.0z2e 283 66 23 AE016864 310326 34.3 .89 128 31 24

BAOODO332820462 33.3 0.028 283 68 23 AEQ14627 10029 343 .89 274 54 19
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Fig. 25A~Continued
Hit 1D Length Bilscore Expected Length #dent %S Hit_{D Length Bitscore Expected Length #dent %S
AEQ17201 300478 33.9 1.2 125 28 22
AED11395 10388 33.9 1.2 59 18 30
AEQ159456 88370 339 1.2 103 24 23
ALG36255 260050 338 1.2 1208 58 19
CR378673 349814 33.9 1.2 73 16 21
AEQ17310 3003423 33.9 1.2 171 3B 21
ABO15410 3519  33.8 1.2 283 55 19
AF016858 312838  33.1 2 162 41 25
AEQ16813 336182 331 a 120 30 25
gij42627766 3786 33.1 2 82 19 30
AE016748 300028 33.1 2 148 30 20
CR3I78657 349080 33.1 2 137 31 22
AF113610 3246 321 2 240 48 20
AF322013 230573 3341 2 62 19 30
D90TTs 16802 3341 2 147 37 28
090774 18700 331 2 147 37 25
CR378676 343529 331 2 107 27 25
AE017135 201326 327 2.6 280 &1 21
AY708386 1203 32.7 2.6 254 &2 20
Ad4i4182 313050 327 2.6 290 61 21
AEQ37T3 10820 327 2.6 280 61 21
AFQ0S5723 10573 327 2.6 235 47 20
ACQ17240 200986 327 26 70 21 an
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Fig. 25B
Hit_ i Length Bitscore Expected Length #ldent %S Hit_ 1D Length Bitscore Expected Length fident %S
CAES3942 349 386 1.00E-1068 348 215 &1 AAATTEBZ 505 336 2.00E-91 178 177 88
CADBOS4T7 349 385 1.008-106 348 214 61 AAATTEB2 505 197 7.00E-50 227 126 &5
AAP13287 348 384 1.00E-106 348 213 61 AAA1TEES  LOB 336 2.00E-91 178 177 98
CAES3943 349 383 1,00BE-105 348 214 €1 AAATTBES 508 167 1.00E-43 3056 140 45
CAD56695 349 382 1.00E-105 348 213 61 AART0747 506 338 4,00E-91 178 176 98
AAUG0046 271 379 1.00E-104 284 202 7 AARID747 805 164 6.00E-49 227 125 &5
CAAG2508 313 369 1.00E-101 313 208 65 AAA1TEES 508 338 4.00F-91 178 176 98
BAAUG9S7 248 367 1.00E-101 356 214 60 AAATTEES 50§ 183 2.008-48 108 103 97
NP_820221 385 364 1.00E-100 355 207 58 AARI0742 504 334 5.00E-91 178 176 98
AAAB2397 367 356 1.008-97 367 213 &8 AAR10T49 504 189 3.00E-47 106 101 98
AAAB2396 365 355 2.00E-97 3|5 N1 57 AAR10748 504 334 5.00E-31 178 176 98
ZP_00169997361 343 1.00E-93 361 201 &5 AAR1Q748 504 180 1.008-47 280 139 49
AATE1848 805 328 2.00E-91 17& 177 89 AAR10594 508 334 5.00E-81 178 176 88
AAT81649 505 194 8.00E-49 106 1C4 98 AART0S94 505 24 5.00E-49 227 12% 58
AATB1848 505 336 2.00E-81 178 177 99 AATB1624 504 . 334 7.00E-21 178 176 98
AATB81648 505 194 8.00E-4¢ 106 104 9B AATE1624 504 191 9.00E-48 301 136 48
AAT81622 505 336 2.00E-891 178 77 98 AATB1623 &04 334 7.008-81 178 176 98
AATB1G2Z 505 197 7.00E-50 227 126 55 AATB1623 504 191 9.00E-48 301 136 46
AAT81621 505 336 2.00E-91 178 177 89 CAA7B794 504 334 7.0CE-81 177 176 99
AATS1621 805 195 4.00E-49 227 125 58 CAA78784 504 196 3.00E-49 227 128 65
AATB1620 506 336 2.00E-91 178 177 68 CARA78781 504 334 7.00E-91 177 176 899
AATB162C0 805 196 3.00E49 227 126 b5 CAA78781 504 197 TO0E-50 227 126 55
AATS1619 50B 338 2.00E-91 178 177 89 CAAT7B7E80 504 334 7.00E-91 177 176 99
AATE1610 805 194 3.00E-44 105 04 98 CAHATB780 504 194 8.00E-45 106 104 98
AATS1618 505 333 2.Q0E-91 178 177 99 CAATE779 507 334 7.00E-21 177 176 99
AATBIBT8 505 194 8.00E-45 108 104 98 CAAT78779 507 194 B.OOE48 108 104 98
AATE1617  EOS 336 2.00E-91 178 177 B8 CAA7B778 504 334 7.00E-91 177 1786 99
AATB1B817 505 194 3.00E-49 108 104 98 CAA78778 504 184 8.00E-48 106 104 28
AATEI614  BOS 336 2.C0E-91 178 177 @8 CAATB7T77 504 334 7.00E-91 177 176 99
AATS1814 508 197 1.00E-49 227 126 55 CAATR777? 504 194 8.00E-43 108 104 28
AATBIE13 605 338 2.00E-91 178 177 49 CAATBTTE 504 334 7.00€6-91 177 176 B89
AATB1613 508 194 6.00E-49 227 125 55 CAAT8?7E 504 194 8.0DE43 106 104 98
AATE1612 5058 336 2.00E-91 178 177 98 CAA7TBT?S 504 334 7.00E£-91 177 176 B8
AAT81612 505 197 1.00E-48 227 126 55 CAA78775 504 197 1.00E48 227 128 B5
AARTIOT4E 508 336 2.00£-91 178 177 99 CAA78774 504 334 7.00E-91 177 176 9%
AARTD745 508 197 7.00E-50 324 142 43 CAATB774 504 197 7.00E-50 227 126 55
AAR1T0G28 504 338 2.00E-91 178 177 9% GAAT8773 507 334 7.00E-91 177 178 99
AAR10628 504 124 6.00E-48 309 141 45 CAATB773 507 197 7.00BE-50 324 142 43
AAR10624 508 336 2. 00E-91 178 177 98 533187 504 334 7.00E-91 177 176 98
AARIOB24 508 194 &.00E-49 106 104 98 833187 504 197 1.00E-49 227 126 58
AAR10622 508 338 2.00E-91 178 177 99 AAAS34T7 507 334 7.00E~81 177 176 99
AART0622 508 184 8.00E49 108 104 98 AAAS3AR7 607 194 8.00E-483 106 104 98
AAR1TOB21 508 336 2.00E-91 178 177 98 AAAS3495 504 3348 7.008-81 377 176 99
AAR10621 508 194 8.00E-49 106 104 98 AAAR3495 504 194 8.00E-48 106 104 98
AARIDBIS 605 3356 2.00E-91 178 177 98 AAAS3491 507 334 7.006-81 177 176 29
AARICBIG 508 197 7.00E-50 227 126 55 AAAS3491 507 194 B.OOE-42 106 104 98
AARTDE18 505 338 2.00E-81 178 177 899 AAAS3490 504 334 7.00E-61 177 176 99
AAR10G18 508 197 7.00E-50 227 128 65 AAAS3480 504 198 2.00E-49 227 126 55
AAR10818 506 336 2.00E-1 178 177 98 AATBI1603 306 333 9.00E-91 1738 176 98
AAR1TO816 306 194 B8.00E-49 108 104 98 AATE1603 505 194 8.00F-48 106 104 68
AAR10610 505 338 2.00E-91 178 177 99 AAA27088 505 333 9.008-91 178 176 98
AART0E10 305 194 8.00E-48 106 104 98 AAAZTO8E 508 192 2.00E-48 106 103 97
AART0608 S04 336 2.00E-91 178 177 99 JUCOES 251 333 1.00E-30 354 196 68
AART0608 504 193 Y.00E-48 106 103 97 AAASB34E3 465 330 7.00E-90 177 176 88
AARITOB08 504 K] 2.00E-91 178 177 99 AAAB3483 465 171 1.00E-441 o1 g1 100
AAR10608 S04 183 2.00E-48 106 103 97 AARTDER6 503 330 1.00E-88 178 173 97
AAR1TOBD4 BOG 336 2.00E-91 178 177 88 AAR10825 504 187 1.00B-46 227 120 52
AAR1T0604 505 184 8.00E-49 106 104 98 AAAR3A96 503 328 4.00E-83 177 172 97
052659 605 336 2.00E-91 178 177 8¢ AAAS3496 503 187 1.00E-46 227 120 52
0562850 508 194 8.00E-49 106 104 @e8 YP_042831 290 327 B8.00E-89 302 187 61
AAA27092 505 336 2.00E-81 178 177 Q%8 578461 364 319 2.00E-86 365 203 85
AAA27392 505 184 8.00E-49 106 104 86 NP_932909 360 318 5.0DE-86 368 202 54
AAAZTOR0 505 336 2.00E-91 178 177 88 MNP_405406 369 318 5.00E-86 368 202 54
AAAZT090 505 184 8.00E-42 106 104 g8 AAQBSE383 369 3156 2.00E-85 368 201 54
AAAZTNBE 4384 336 2.00E-91 178 177 98 AAABA387 483 315 4.00E-85 168 185 89
AAAZT7DES 484 174 9.00E-43 a5 a3 a7 AAAB43BT 493 194 B.00E-49 108 104 98
AAAITBEE 508 336 2.00E-91 178 177 o8 AAQ22B73 488 311 4.00E-84 263 178 67

AAALITEE3  50B 184 6.00E4% 227 126 &5 AAQZ2673 488 160 1.00E-38 103 83 8¢
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Fig. 25B-Contiaued

Hit_1D Length Bitscore Expected Length ¥ldent %S Hit_iD Length Bitscote Expected Length #ldent %8
AAR10689 505 311 4.008-84 244 178 71 A48658 595 135 500831 113 e 61
AAR10688 505 175 5.00E-43 140 98 B8 AAP13337 436 296 2.00E-78 300 175 &8
BALD16677 438 318 8.00E.-84 273 180 B8 AAP13337 438 135 5.00E-31 92 67 72
BAD1IB5Y7 488 168 3.00E40 280 121 43 AAL3ID1B4 498 296 2.00B-7% 178 185 87
578460 358 310 1.00E-83 359 194 54 AAL30164 498 185 3,00E-37 174 04 54
AAQ22680 483 308 200883 263 177 67 AARQ7989 376 288 2.008-79 223 158 71
AAQ226680 488 160 1.00E-38 102 83 80 BAASS089 5865 286 2.00E-78 302 176 S8
AAL30165 487 308 4.006-83 256 177 68 BAABE089 565 433 2.00E-30 102 66 64
AAL30185 487 1868 7.00E-38 103 82 79 AAP13309 554 296 2.00E-78 237 161 67
CADSY2Z30 484 308 5.00E-83 262 173 66 AAPI3309 554 141 3.00E-33 295 105 35
CAD98230 464 M7 1.00E-26 75 58 78 AAF85764 584 286 2.C0E-79 237 161 &7
AAR10621 505 308 5.00E-83 244 172 70 AAF85764 554 139 3.CO0E-32 2838 104 38
AARI10651 505 171 700642 140 94 67 AAQ22687 503 298 3.C0E-F9 178 166 87
AAR10680 505 308 5.00E-83 244 172 70 AAQ22887 503 168 7.00E-38 2865 111 41
AAR10820 S056 173 2.00E-42 140 93 87 AAP13324 545 295 3.00E-79 218 167 72
AAQ22683 825 308 1.008-82 208 184 861 AAP13324 548 140 1.00E-32 172 baid 49
AAQ22683 525 149 4.00E-35 92 76 2 AAP13324 545 32 T.I0E+00 219 51 23
BAD14980 524 308 1.008-82 499 184 61 CAABB351 565 295 3.00E-79  Z22 156 70
BAD14980 524 150 1.0CE-38 82 77 a3 CAABG351 565 133 2.00E-30 102 &6 64
AAQ22684 526 308 3.00E-82 298 184 Gt AAQ22889 557 295 3.Q0E-79 284 168 58
AAQ22684 525 149 4.00E-35 a2 76 82 AAQ22889 557 141 8.00E-33 116 71 81
AABI17947 585 305 3.00E-82 274 170 62 AAP13336 447 285 3.00E-79 274 171 82
AAB17947 885 142 5.008-33 115 74 84 AAPR13338 447 133 1.00E-30 g9z 67 72
544982 524 305 4.00E-82 299 183 81 AAP13318 579 295 3.00B-79 236 161 68
S44982 524 148 5.00E-356 92 K5 82 AAP13318 579 140 1.00E-32 118 72 a2
AAGSE938 585 308 4 00E-82 274 169 61 AAP13316 557 295 3.00E-73 284 169 59
AAGSE938 585 142 5008-33 115 74 64 AAP13318 557 142 500833 115 71 51
AAQ22876 585 308 40CE-82 274 169 61 AAP13307 582 206 3.00E-79 257 168 &85
AAQ22576 585 142 50CE-33 118 74 64 AAP13307 562 142 3.00E-33 273 102 37
AAP13300 885 308 400882 267 168 62 AA13208 438 295 4.00€-79 291 174 59
AAP13300 585 142 5.00E-33 118 74 64 AAPI3298 4368 135 6.00E-31 B2 87 72
AAF71837 £86 308 4.00E-82 267 168 G2 AAL30167 545 295 4.00E-79 218 157 72
AAF71897 585 142 5.00E-33 118 7 64 AAL3DIGT 545 140 1.00E-32 172 a5 49
AAQ22685 3Z5 304 B.00E-BZ 289 183 6t AAQ22681 447 294 8,00E-79  239C 171 58
AAQZ2885 525 149 A.00E-35 92 76 a2 AAQ22681T 447 137 1.00E-31 34 1153 36
AAFT71901 585 304 7.00E-82 274 169 61 AAP13326 447 284 6.00E-79 290 171 58
AAFT1901 585 142 5.00E-33 116 4 64 AAP13326 447 137 2.008-31 314 114 36
C18658 £84 303 2.00E-81 287 169 83 AAR13302 670 294 6.00E-79 247 162 65
CA48658 584 141 8.00E-33 1156 73 63 AAP13302 870 147 2.00E-3¢ 312 104 &3
BAD149687 423 301 B.00E-81 296 186 52 AAP13334 564 294 8.00E-78 222 156 70
BAD14967 423 141 8.00E-33 87 % 153 AAP13334 564 133 2.00E-30 102 66 64
AAP13299 548 300 1.00E-80 266 171 54 AAL30188 564 294 8.00E-79 222 188 70
AAP13299 548 14Q 1.00E-32 102 €9 87 AAL30168 564 132 4.00E-30 102 66 &4
AAP13321 555 299 2.008-80 295 171 57 NP_707802 550 293 1.008-78 202 154 76
AAP13321 5855 140 1.00E-32 116 71 81 NP_707808 550 140 1.00E-32 118 71 €1
B48658 508 288 3.00E-80 223 157 70 AAQZ269C 440 293 1.006-78 288 177 &1
848658 585 139 3.00E-32 2488 106 41 AAQ2268C 440 137 2.00E-31 312 108 34
AAQ22682 695 208 3.00E-80 223 187 70 AAN34T7TO 498 293 1.00E-78 178 153 85
AAQ22682 585 137 1.00E-31 113 71 62 AAN34AT779 4838 155 3.00E-37 174 g4 54
AAQ22679 &95 298 3.00E-80 228 187 70 AAP13311 576 283 1.00E-78 289 171 &7
AAQEZ2679 585 137 1.00E-31 113 71 62 AAP13311 576 142 4.00E-33 287 111 38
NP_754230 595 298 3.00E-80 223 187 70 AAP13332 572 293 1.00E-78 229 160 69
NP_754230 585 138 5.00E-32 255 106 41 AAP13332 572 144 1.00E-33 116 73 62
AAP13331 568 298 3.00E-80 223 180 7 AAP13332 672 32 7.10E+00 221 44 19
AAPR13331 &B8 140 1.00E-32 114 74 64 AAP13306 550 293 1.00E-78 202 164 76
AAP13308 585 298 3.00E-80 223 187 70 AAP12306 550 140 1.00E-32 116 71 &1
AAP13305 595 137 1.00E-31 113 71 52 AAF32260 550 203 1.00E-78 202 154 78
BAABSO8G 568 298 2.00E-80 223 180 71 AAF32280 530 138 7.00E-32 278 a2 36
BAABS0OBE 568 141 8.00E-33 270 104 38 AAQ22677 438 2e3 2.00E-78 27 169 58
CADO7427 548 203 5.00E-80 246 163 68 AAQZ2677 435 134 BE-31 g2 67 72
CADOT427 545 913 1.008-17 84 45 53 AAP13328 559 282 2.00E-78 178 149 83
AAP13313 538 207 9.008-80 219 162 73 AAP12328 559 138 4.00E-32 113 69 61
AAP13313 588 142 3.00E-33 149 83 55 AAP13320 443 201 4.008-78 288 176 51
AAQ22674 447 296 1.00E-79 290 172 59 AAP13320 443 138 &.00E-31 318 107 33
AAQ22674 447 135 3.00E-31 181 87 48 AAN34780 488 291 5.008-78 178 162 88
AAP13335 605 296 1.00E-79 222 167 70 AAN34780 438 1588 3.00E-37 174 B4 54
AAP13335 605 139 3.008-32 1863 81 49 AARTO708 413 291 5.00E-76 275 175 63

AA48658 585 286 2.00E-79 223 156 69 AAR1I0708 413 160 1E-36 100 79 7
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Fig. 25B-Continued

Hit_ID Length Bitscore Expected Length #ldent %S Hit_ID Length Bitscore Expected Length #ldent %S
AAR10898 421 281 5.00E-78 276 170 &1 AARICTIS 426 149 2.00E-35 174 a1 52
AARTDE08 421 152 5.00E-36 102 79 77 AARIDT1T 422 288 50DE-77 214 161 75
BAAQS15T 5§68 291 5.00E-78 283 158 60 AARIOTTT 422 180 1.00E-35 100 79 79
BAADS161T 568 140 1.00E-32 114 T4 64 AARTO706 422 288 §.00E-77 214 161 78
AAQ22688 810 291 §.00E-78 191 151 79 AAR10706 422 180 1.00E~35 100 79 79
AAQ22686 810 145 4.00E-34 287 108 3 AAR106686 501 288 5.00E-77 216 188 73
AAP13322 570 291 8.008-78 178 150 83 AAR10866 51 156 2.008-37 100 a2 82
AAP13322 &70 139 3.00E-32 234 88 37 AAR10859 500 288 5.00E-77 208 187 75
AAP13310 613 291 6.008-78 191 151 79 AAR10659 500 156 2.Q06-37 100 82 82
AAP13310 813 146 3.00E-34 28% 108 38 AARIOBEE 500 288 5 UCE-T7T 208 167 75
CADYY229 453 291 8.D0E-78 251 164 65 AAR10658 500 156 2.00E-37 100 B2 82
CADP9229 453 117 1.00E-25 78 59 78 AARI0643 500 288 5.00B-77 208 157 75
BAASE0BY 570 290 1.00BE-77 229 i8¢ &8 AAR10543 500 154 7.00E-37 100 81 &1
BAABRO8T 570 144 1.00E-33 116 73 62 AARI0667 SO1 287 7.00E-77 216 168 73
BAASS087 570 32 7.10E+00 221 14 19 AART0667 501 156 2.00E-37 100 B2 82
BAD14561 529 290 1.008-77 286 177 59 NP_416433 498 287 Q.0Q0E-77 177 146 82
BAD14961 529 151 8.00F-36 293 112 38 NP_416433 498 148 4.00E-35 151 B0 52
AAP13327 432 290 1.00E-77 286 188 59 AAQZ22678 426 287 9.COE-Y7 258 183 63
AAP13327 432 136 2.00E-31 283 102 40 AAQZ22678B 428 138 7.C0E-32 232 893 40
AAP13323 428 290G 1.006-77 2587 166 62 AAT81632 800 287 9.00E-77 206 167 78
AAP13323 428 134 1.00E-30 127 74 88 AATB1632 500 182 4.COE-36 88 78 80
AAL3G1E6 428 290 1.00E-77 267 166 62 AATE1631 500 287 0.0CE-77 198 154 77
AALIOTEB 428 131 7.00E-30 127 73 57 AATB1631 500 156 2.00E-37 100 82 82
AARIO70C 421 290 1.00&-77 271 170 B2 CAA35488 498 287 9Q0E-77 177 146 82
AAR1IQ700 421 152 5.00E-36 102 78 7 CAA35488 498 151 6.00B-36 244 101 41
AAR1I0689 421 280 1.00E-77 271 170 62 AAR10755 422 287 9.00E-77 211 158 75
AAR10899 421 152 5.00E-36 102 e 77 AARIO755 422 150 1.00E-35 100 79 79
AAR10685 421 280 1.00E-77 175 153 87 AAR1DB68 483 287 9.00E-77 198 154 77
AAR1DB8G 421 282 2.008E-77 178 153 87 AARI0B83 4983 156 2.00E-37 100 az 82
AARTOBIE 421 i52 5.00E-36 102 7977 AAR1TO668 481 287 9.00E-77 245 162 66
AAR1T0894 421 289 2.008-77 175 163 87 AAR10668 481 156 200637 100 82 82
AAP13325 &81 289 2.00E-77 233 162 69 AARTOBEL 501 287 9.00E-77 208 157 76
AAP13328 561 150 1.00E-35 278 102 36 AAR10665 501 156 2.00E-37 100 82 82
AAR10759 422 289 2.00BE-77 a4 175 61 AAR10664 501 287 g.008-77 206 157 78
AARI07T58 422 150 1.00E8-35 100 72 79 AAR10664 301 154 7.00E-37 100 81 81
AAR10544 500 288 A.00E-77 208 187 75 AAR10662 500 287 8.00E-77 208 157 78
AARTOS44 500 185 4.00E-37 100 a1 a1 AARIDGG2 500 156 2.008-37 100 82 82
BAADS153 548 288 3.00E-77 234 159 &7 AARIO680 500 287 5.0DE-77 188 184 77
BAADS153 548 135 G.0DE-31 240 868 38§ AAR10660 500 1568 2. 00E-37 100 82 82
AAP13329 426 288 4.00E-77 258 184 63 AAR10520 502 287 9.00E-77 220 60 72
AAP13328 426 138 7.00E-32 232 93 40 AAR10580 502 157 1.00E-37 100 82 82
AAP13318 570 288 4.008-77 179 149 83 AAR1O0721 421 286 1.00E-76 176 152 88
AAFP13318 570 139 4.00E-32 237 91 38 AARI0721 421 150 1.00E-356 100 79 79
AAF32261 420 288 4.008-77 258 184 863 AARTO7I3 421 286 1.00E-76 175 182 86
AAF32261 426 136 3.00E-31 a2 &89 75 AARTO713 421 150 1.00E-35 100 78 7o
AARTO710 422 288 4.00E-77 237 164 69 AART0OB57 500 286 1.00E-76 198 184 77
AARTO710 422 148 5.00E-35 100 78 78 AART0657 G500 182 4.00E-36 98 79 80
AATE1644 426 288 5.00E-77 214 161 76 AAQ22675 426 288 2.00E-76 258 163 63
AATE1644 426 150 1.00E-35 100 79 72 AAG22675 426 136 2.00E-31 232 92 3¢
AATE1643 422 288 6.00E-77 214 161 75 AARTDB48 501 286 2.008-78 206 157 76
AATE1643 422 148 5.00E-35 100 78 78 AAR10648 501 166 2.00E-37 100 82 82
AATE1642 424 288 5.00E-77 214 161 75 BAD14877 518 286 2.008-76 291 170 58
AATB1642 424 150 1.00E-38 100 7379 BAD14977 516 1449 3.0DE-34 @5 75 78
AAT81811 502 288 5.00E-77 220 160 72 AATB1608 502 286 2.00BE-76 220 188 72
AAT81811 502 157 1.Q0E-37 100 82 82 AATE1608 502 187 1,008-37 100 82 82
AATS1610 502 288 50077 220 160 72 AARTO562Z 489 286 2.00B-76 200 168 78
AATB1610 502 157 1.00E-37 100 g2 82 AAR10562 4898 1568 5.00E-38 338 12 37
AAPT3330 501 288 5.00E-77 220 156 70 AAR1TO581T 490 286 2.00E-76 209 158 75
AAP13330 501 134 1.00E-30 151 77 50 AAR1DE61 488 158 7.00E-38 338 127y 37
AARTO7E1 422 288 500B-77 214 1681 78 AAR10558 489 286 2.00E-76 209 158 78
AAR10761 422 148 5.00E-35 100 78 78 AAR1TD559 499 158 7.00E-38¢ 338 127 37
AAR10760 422 288 5.008-77 214 181 78 AART0558 499 288 2.00E-76 208 158 78
AAR10760 422 180 1.00E-35 1100 79 78 AAR1T558 4892 157 89.00E-38 338 127 37
AARI0719 422 288 500E-77 214 161 75 AAR10557 469 286 2.COE-76 209 158 75
AARTO71S 422 150 1.0DE-35 100 79 78 AAR1D557 498 158 7.00E-38 338 127 37
AARIO717 426 288 5.008-77 214 161 75 AAF32288 420 286 4.00E-76 269 160 59
AARTOTIT 426 151 8.00E-36 174 g2 82 AAF32258 420 135 B.00E-~31 138 77 55

AAR107158 428 288 5.00E-77 214 181 75 AAR10714 421 285 400876 175 151 86
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Fig. 25B-Continued

Hit_{D Length Bitscore Expected Length #ldent %S Hit_ID Length Bilsccre Expected Length #ldent %S
AAR10714 421 150 1.00E-35 100 78 79 AARI0739 506 154 7.00E37 100 80 80
AAR10572 495 285 4.008-76 306 178 &7 AAR10512 506 282 I00E-76 232 158 68
AAR1T0872 465 149 3.00E-35 89 78 &5 AARINBTZ 506 1858 4.00E-37 100 81 81
NP_8416832 275 285 5.00E.76 297 159 63 AAR10511 506 282 3.00E-75 232 159 68
CADO97428 408 2B5 5.00E-76 179 145 &1 AARIDS1T 506 1585 4.00E-37 100 81 81
CADOT429 408 85.7 2.00E-18 285 82 28 AAR10488 506 282 3.00E-75 232 168 68
AATBI605 4385 285 5.008-76 308 176 57 AAR10488 506 155 4.00E-37 100 81 81
AATSI606 499 151 6§.00E-36 96 78 81 AAR10488 506 282 3.00E-75 232 158 68
AAP13303 420 288 5.00E-76 189 147 77 AAR10488 504 185 4.00E-37 100 Bt &1
AAP13303 420 137 2.008-31 138 78 55 AAA3352 808 281 4.00E-76 228 166 68
AAR1I0720 422 2885 5.00E-76 211 158 74 AAC43352 508 158 4.00E-37 100 81 81
AAR1OT20 422 150 1.D0E-35 100 79 79 AART0E04 50 281 4.00E-75 268 163 60
ARAR1IDSYS 485 285 5.008-76 306 175 57 AAR10504 505 158 4.00E-37 100 81 81
AAR10576 4835 151 B6.00E-36 86 78 a1 AAR10488 505 281 4.0068-75 268 162 B0
AARI10574 495 288 5.00E-76 306 176 57 AAR10485 608 155 4.00E-37 100 81 81
AAR10574 485 151 5.00E-36 9€ 78 81 AAR10754 494 281 5.0CE-78 178 148 84
AAR10515 801 285 5.00E-76 178 180 88 AAR1IDTE4 494 152 4.00E-36 o8 79 80
AAR1T0818 501 168 4.008-37 100 81 81 AACA43351 508 281 5.0C8-78 175 148 B4
AARIG728 8501 284 6.00E-76¢ 215 187 73 AAC33351 608 185 4.0CE-37 100 81 81
AARI0728 501 152 4 00E-36 o8 79 &0 AAC43348 806 281 500E-76 175 148 84
AAR10728 501 284 B.00E-76 215 167 73 AACA3348 508 154 7.00E-37 100 81 81
AARTOT28 801 152 4,00E-36 98 73 80 AAR10761 485 281 5.0CE-75 178 148 84
AAR10718 426 284 6.00E-76 214 160 74 AAR10751 498 148 7.00E-35 a8 77 78
AAR10716 426 149 2.00E-35 174 91 52 AARITZ750 495 281 5.00E-75 178 148 84
AART0702 488 284 6.00E-78 192 162 79 AARTOTED 485 152 4,00E-36 98 78 a0
AARID702Z 498 1583 2.00E-36 100 80 80 AAR1OT43 508 281 5.00E-75 178 148 B84
CAA27130 50% 284 8.00E-78 175 150 85 AARTD743 EOB 155 4.00E-37 100 B1 81
CAAZ7130 509 149 4.00E-35 91 75 a3 AARTD742  5C6 281 B.OOE-75 175 148 B4
N&_456520 506 284 8.00E~76 175 150 85 AAR1I0742 BOG 155 4.00E-37 100 81 B
NP_456520 5086 149 4 00E-35 91 75 83 AAR1IBT741 6CB 281 5.008-75 175 148 B4
AAQR22688 420 284 B8.00E-76 180 147 77 AAR1O741 506 164 1.008-36 100 80 80
AAQZ22658 420 138 6.00&-31 138 77 85 AAR1G740 506 281 5.00E-75 178 148 B4
AATS1632 506 284 8.0CE-76 175 150 85 AMRTO740 508 155 6.00E-37 100 81 81
AATR1639 506 149 4.0CE-35 91 76 83 AARIOTI0 485 281 5.008-75 175 148 84
AATBI608 506 284 8.00E-76 175 180 85 AARTO730 498 155 6.00E-37 245 105 42
AATB1608 506 148 4.00E-35 91 78 33 AAR1G724 494 281 5.00E-75 175 148 84
AAT81607 508 234 8.00E-78 175 150 84 AARIO724 494 158 5.00E-38 272 108 39
AATE1607 506 150 1.00E-35 91 77 B84 AARI0682 499 281 £.00E-75 175 148 84
AAR10646 419 284 B.OOE-78 178 180 85 AAR10682 499 154 1.00E-368 100 30 80
AAR1T0B4E 410 149 4,00E-35 a1 75 83 AAR10681 489 281 5,00E-75 175 148 84
AAR10588 508 284 B.OCE-T6 175 180 85 AAR1TOB81 489 154 1.00E-36 100 80 80
AAR10588 506 150 1.00E-35 93 77 84 AARIIOB48 495 281 5.00E-75 178 148 84
AAR1T0514 506 284 8.00E-78 175 150 85 AAR10648 485 152 4.00E-36 a8 79 RO
AAR1I514 506 150 1.00E-38 o 77 84 AAR10E67 506 281 5.00E-75 178 148 84
S0Q638 5086 284 8.00E-76 175 150 85 AAR10EBT 508 1585 4.00E-37 100 81 &1
S08638 505 148 4.00E-38 91 78 83 AARTDSEE 500 281 B5.00E-75 175 148 84
NP_461888 506 283 1.00E-75 232 180 B8 AARI0566 500 157 1.008B-37 100 82 82
NP_461688 506 155 4.00E-37 100 81 81 AAR1TDES4 500 281 5.00E-75 175 148 84
YP_151805 506 283 1.00E-75 279 166 89 AAR10564 500 155 4.00E-37 100 81 81
Y&_151805 506 155 4.00E-37 100 &1 81 AAR10542 495 281 5.00E-75 175 148 84
AAR1T0471 501 283 1.00E-756 29§ 169 57 AARIT0842 408 185 6.00E-37 100 41 81
AAR10471 501 151 6.00E-38 98 78 78 AAR10539 51 281 500E-78 175 148 84
AART0484 506 283 1.00E-76 232 160 88 AAR1TD539 801 158 4,00E-37 100 81 81
AAR10484 506 155 4.00E-37 100 81 81 AARIO538 501 281 5.00E-75 175 143 84
CABBSOEC 4586 283 2.00E-75 247 162 65 AARI0538 &M 155 4.00E-37 100 81 81
CABBSEYSO 456 133 3.00E-32 88 7 80 AARTOE36 501 2861 5,.00E-78 175 148 &4
AAR10737 806 283 2.G0E-75 229 160 €9 AART0836 501 166 4.00E-37 100 81 81
PAARTO737 506G 154 9.00E-37 150 &7 58 AAR1I0532 501 281 5.00E-75 175 148 B4
AART0735 506 283 2.00E-78 229 160 €8 AAR1T0532 501 158 4.00E-37 100 81 &1
AARIO7IS 806 184 1.00E-38 100 80 8¢ AAR1T0530 5Ot 281 5.008-75 175 148 84
AARTO703 429 282 2.00E-75 189 184 77 AAR1T0530 501 155 4,C0E-37 100 81 81
AARID703 489 161 8.00E-36 o8 78 78 AAR10527 501 281 5.00E-75 175 148 84
AAR10498 506 282 2.006-75 275 184 69 AAR10827 501 155 4.00E-37 160 81 81
AAR1T049¢ 506 185 4.00E-37 130 a1 81 AAR1T0523 501 281 5.0DE-75 175 148 84
AARI0509 8§06 282 3.00E-75 232 159 68 AARTOE23 501 155 4.008-37 100 81 81
AART0808 508 188 4.00B-37 100 81 81 AAR105821 601 281 5.00E-75 1758 148 84
CADR22870 280 282 3.00E-768 206 167 58 AAR10521 501 185 GE-37 100 81 a1

AARIO73D 506 282 3.00E-75 217 186 71 AAR10518 &O1 281 5.00E-78 1756 148 84
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Fig. 25B-Continued

Hit_iD Length Bilscore FExpected Length #ident %S Hit_ID Length Biscore Expected Length #ldent %S
AART0518 501 1585 6.00E-37 100 81 81 AAR10684 499 154 9.00E-37 a8 8o 81
AAR10505 465 281 6.00E-75 175 148 84 AART0OB83 40¢ 280 9.00E-75 175 148 84
AAR105058 465 155 4.00E-37 100 81 g1 AAR10683 489 154 9.00E-37 9& go 81
AART0501 506 281 500E-75 175 148 84 AAR1I0B78 499 280 9.00E-75 175 48 84
AART0801 508 158 4.00E-37 100 81 81 AARTOB79 489 155 4.00E-37 100 81 81
AAR10486 506 281 5.00E-75 175 148 84 AAR1T0B78 508 280 9.008-75 178 148 84
AAR10486 508 1565 4.00E-37 100 81 &1 AAR10678 506 159 4.00E-38 100 83 83
AAR10484 606 284 5.0C0E~75 175 148 284 AARIOBY7 508 280 9.00E-75 175 148 84
AAR10494 806 158 4.00E-37 100 81 81 AARTDB77 506 158 5.00E-38 98 &2 83
AAR10674 403 281 7.00E-76 228 160 &9 BAR10B76 491 28¢0 9.00E-75 178 148 B84
AART0674 403 147 1.00E-34 98 77 78 AARI0B7TE6 491 152 4.00E-38 a8 79 a0
AAR1T0673 493 281 7.00E-75 229 160 69 AAR10675 491 28¢ 9.00E-79 176 148 B4
AARI0673 493 182 4.00E-36 28 79 80 AAR1I0675 491 152 4.00E-36 98 78 80
AARTO881 489 281 7.00B-78 217 157 72 AART0EE3 495 280 6.00E-756 175 148 84
AAR10551 489 165 6.00E-37 100 81 81 AAR10653 495 157 1.00E-37 245 106 43
AAR1T0548 499 281 7.00E-75 217 167 72 AAR10644 495 280 8.00E-78 175 148 B4
AAR10548 499 168 6.00E-37 100 81 81 AAR10644 495 152 4.00E-36 98 78 80
CAA27120 403 280 9.00E-75 178 148 B84 AAR10837 495 280 S.00E-75 175 148 84
CAAZ7129 493 154 1.00E-3¢ 329 126 38 AAR10837 495 152 4.008-36 o8 79 80
CAA27128 488 280 8.00E-75 175 148 34 AAR10633 485 280 9.00E-75 175 148 84
CAR27128 498 157 9.00F-38 100 83 83 AAR10633 495 152 4.00E-36 8B 78 80
AART0834 501 280 8.00E-76 175 143 384 AAR105B1 501 230 9.00E-75 175 148 B4
AAR10534 501 155 4.00E-37 100 81 a1 AAR10581 501 162 4.00E-36 98 79 80
AART0B03 508 280 Q.00E-75 178 148 84 AART0879 801 280 9.00E-76 175 148 84
AAR1TD503 806 154 7.00E-37 a3 80 B1 AARI057G 501 154 7.00E-37 100 81 B1
NP_460912 495 280 8.00E-75 175 148 84 AAR10578 501 280 9.00E-75 175 148 &84
NP_460912 485 182 4.00E-36 28 7¢ 80 AAR10576 501 154 7.00E-37 100 81 &1
AATB1B47 501 280 9.00E-75 178 148 84 AAR1IDEBS 485 280 9.00E-78 175 148 84
AATB1847 501 154 7.00E-37 100 81 81 AARTOEGS 405 156 2.00E-37 100 82 82
AATB1646 489 280 9.00E-75 175 148 84 AAR10568 495 280 9.00E-78 175 148 &4
AATB1646 499 158 4.00E-37 100 81 81 AARTO568 4895 156 2.008-37 100 a2 82
AATB1641 499 -280 8.00E-75 175 148 84 AARTO563 488 280 9.00E-78 175 148 84
AAT81641 499 154 9,00E-37 o8 8¢ 81 AAR10563 498 1585 6.00B-37 100 81 81
AAT81640 495 280 9.00E-75 178 148 B84 AARI0655 483 280 9.0D=-75 175 148 84
AATEI640 498 152 4 00E-36 o8 78 80 AAR10555 4D5 158 6,008-37 100 81 81
AATE1638 493 280 3.00E-75 175 148 84 AAR1IDE53 485 280 9.00E-75 175 148 84
AATE1638 483 152 4.00E-38 98 79 80 AARTO583 495 168 4.00E-37 100 81 a1
AATBE1628 495 280 9.00E-75 176 148 84 AAR10525 501 280 9.00E-7% 173 148 84
AATE1629 495 1566 2.00E-37 245 106 43 AAR10525 501 165 6.00E-37 100 81 81
AATE1827 495 280 9.00E-76 175 148 84 AAR1T0524 501 280 Q.00E-75 175 148 84
AATB1827 495 182 4.00E-36 g8 79 80 AAR10524 501 158 6.00E-37 100 81 81
AAT81606 501 280 8.0DE-75 175 148 84 AAR10613 495 280 9.00E-76 175 148 84
AATE1806 BO1 154 7.Q0E-37 100 81 B1 AAR1I0513 496 165 6.00E-37 100 81 81
AATE1604 485 280 9.00E-75 175 148 B4 AAK20804 504 280 9.00E-75 173 148 85
AATE1604 495 186 2.00E-37 100 82 82 AAK20804 504 149 4.00E-35 91 75 83
AATEB7E7 491 280 R.00E-76 178 148 84 807276 494 280 9.00E-78 175 148 84
AATE8767 491 136 2.00E-31 jelo] 71 78 £07276 494 167 9.00E-38 100 83 83
CAA28190 493 280 9.00E-76 175 148 84 509637 489 280 9.COE-78 178 148 84
CAA28190 483 162 4 00E-36 98 79 8O 809637 489 154 1.00E-36 329 126 38
AAO13781 8501 280 9.00E-75 175 148 B4 AAF807862 B0 280 1.0CE-74 1785 148 B4
AAQ13791 501 184 1.00E-36 100 80 80 AAFB0752 501 154 7.00E-37 100 81 81
AAL1T60S3 487 280 9.00E-75 176 148 &4 AAR10852 495 280 1.0CE-74 175 147 B84
AAL16083 487 129 4.00E~28 85 88 77 AAR10B52 485 152 4.00E-36 23 79 BO
AAR10738 506 280 9.00E-75 178 148 84 AARID473 494 280 1.00E-74 178 147 84
AAR10738 506 155 B8.00E-37 100 81 &1 AARIQ473 484 183 2.00E-36 100 80 80
AAR10731 5B0OC 280 8.008-75 175 148 B84 AART0472 494 280 1.00E-74 175 147 B4
AAR10731 800 152 4.00E-36 98 79 80 AARTIOA72 484 152 3.00E-36 a8 79 a0
AAR10728 496 280 9.00E-78 175 148 84 AAB33053 307 280 1.00E-74 276 169 61
AARIOT25 498 155 4,00E-37 100 81 81 P52615 501 279 2.0DE-74 175 147 84
AAR10723 498 280 9.00E-76 176 148 84 P526815 501 155 4.00£-37 100 81 81
AART0723 496 153 2.00E-38 100 80 80 AATRIB4AS 496 279 3.00E-74 175 147 84
AAR1I0722 496 280 9.00E-786 175 148 B4 AAT81645 496 153 2.00E36 100 80 80
AAR10722 488 182 3.00E-36 28 79 80 AAP 13304 458 279 3.00E-74 245 160 65
AAR1T0683 495 280 9.00E-75 175 148 B84 AAP13304 456 142 3.00E-33 80 73 81
AAR10B93 485 154 7.00E-37 100 &1 81 AARIO732 500 273 3.00e-74 175 147 84
AART0692 468§ 280 9.00E-76 175 148 B84 AAR1T0732 500 153 2.006-38 100 80 80
AAR1I0892 485 162 4.00E-36 28 79 80 AARI0685 499 279 3.00B-74 173 147 &4

AAR1T0BB4 489 230 9.008.75 1756 148 84 AARICEBS 499 152 4.00E-36 98 79 8D
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Fig. 25B-Continued

Hit_ID Length Bilscore Expected Length #ident %S Hit_ID Length Bitscore Expected Length #ident %S
AARTO477 508 278 3.00E-74 232 158 &8 AAD28523 655 254 6.00E-67 248 143 &7
AAR10477 606 165 4.00E-37 100 81 81 AAD28528 555 129 3.Q0E-29 108 a7 63
AART0470 487 279 J00E-74 175 147 84 ZP_00091764573 254 9.00E-67 262 144 54
AARID47O 487 185 3.00B-37 273 112 41 ZP_00031764573 138 4.00E-22 20 71 78
YP_150203 495 278 3.0CE-74 178 147 84 AATOB3R1 468 253 2.00E-68 168 134 84
YP_150203 495 158 2.00B-37 100 gz 82 AATOB3ST 468 123 2.008-27 117 70 5B
AAR10582 501 278 3.00E-74 178 147 84 AAP13314 461 251 6.00E-66 177 133 75
AART0882 501 152 4.00E-35 28 72 80 AAP13314 467 118 8.00E-268 280 93 33
AAR10666 486 278 3.00E-74 178 147 84 AACAS643 303 250 1.00€-65 3203 140 46
AAR10556 485 155 6.00E37 100 81 81 ZP_00173465285 249 2.00E-65 287 145 48
1UCy 494 278 3.00E-74 174 147 84 AATO8390 460 243 2.00E-G5 158 132 83
1UCy 494 150 1.00E-35 o8 s 78 AATOB330 460 123 2.008-27 188 82 43
AAB33052 408 278 3.00E-74 174 147 &4 AAP13315 309 24g 3.00E-65 158 127 80
S18121 494 278 3.00E-74 174 147 84 AAP13315 388 107 1.008-22 304 93 30
S16121 494 152 4.00E-36 08 7 30 AADG1641 282 248 6.00E-65 297 137 46
AAF13301 461 ars 6.00E-74 244 187 64 AALI1B0584 485 248 6.00E-658 157 130 &2
AAP1330t1 481 142 3.00E-33 90 73 31 AAL16054 4585 e 3.00E-25 78 59 75
AAR10648 495 278 6.00E-74 175 147 84 ZP_00288126272 247 8.00E-85 296 145 48
AARTUG4Z 408 152 4.00E-38 98 78 80 AAQG1E40 282 246 2.00E-84 297 137 48
A24262 450 277 7.00B-74 175 146 83 AACT2188 277 243 2.00E-63 292 136 48
A24262° 420 153 2.00E-36 100 80 80 AAFI191BO 306 242 3.00E63 304 141 46
AADZE524 656 276 2.00E-73 258 184 59 AAC45642 305 238 3.00E-62 304 139 45
AADR28524 556 123 2.00E-27 103 64 82 ZP_00233013269 238 5.00E-62 2982 133 48
AAD2BE21 560 276 2.00E-73 258 1564 58 AAF13179 306 238 7.00E-62 308 142 46
AAD28521 560 132 5.00E-30 in7 68 832 ZP_00149772273 238 1.00E-61 296 131 44
AANS2540 438 275 3.00E-73 222 151 68 AACTY723 281 236 2.00E-G1 256 120 48
AANSZ540 416 143 2.00E-33 335 118 35 2P_00289014271 23€ 2.00E-61 296 133 44
AAP13317 455 275 3.00E-73 288 160 68 NP_718782 272 238 2.00E-B1 297 140 47
AAP13317 455 140 4.00E-22 20 72 80 2P_00274388386 238 2.00E-681 167 122 73
AANT7106 448 275 5.00E-73 243 158 65 ZP_00274388388 138 6.00E-31 a2 68 73
AANT7106 449 128 3.00E-28 B8& a5 76 ZP_00280011271 238 3.00E-61 286 133 44
AAP13312 480 274 6.00F-73 158 141 89 ZP_0o2858132271 2356 4.00E-61 295 138 46
AAP13312 480 i42 3.00E-33 80 73 81 ZP 00288131271 234 &.00E-61 295 136 46
AANTTI05 484 274 6.00E-73 242 155 64 ZP_00209645314 234 7.0GE-61 296 137 46
AANT7I05 454 126 3.00E-28 885 85 % ZP_00288133271 233 1.00B-60 285 135 45
AAP13308 502 273 1.00E-72 281 1668 59 YP_148284 297 233 2.00E-60 303 133 43
AAP13308 502 144 4.00E-33 88 73 g2 NP_718793 273 233 2.00E-60 297 138 48
AAD28523 58656 273 2.00E-72 208 143 68 BADOG421 282 233 2.C0E-60 299 137 45
AAD28523 585 117 2.00E-25 99 60 60 AACT2198 278 232 3.00E-60 298 137 46
NP_B83763 392 272 2.60E-72 382 180 48 AALST341 283 231 8.00E-60 300 138 46
AANTTI08 455 272 2.00E-72 158 140 88 ZP_ 00288136271 230 1.00E-58 206 132 44
AANTTI09 485 120 1.00E-28 294 104 3% AAK14998 348 230 1.00E-69 348 157 45
AAR10726 489 272 2.00E-72 197 149 75 AAK14897 350 230 1.00E-58 380 154 44
AARIO726 499 152 4,00E-36 98 79 80 AATEB134 274 229 2.00E-59 289 127 43
AAD28618 523 272 3.00E-72 251 156 62 ZP_00211482272 229 2.G60E-59 291 134 46
AADZ285819 BZ3 128 7.00E-29 83 &2 66 AATBG133 274 229 2.00E-59 289 127 43
AANT7108 448 271 500E-72 236 157 66 ZP_00289022272 228 4.00E-59 298 136 45
AANT7108 448 121 8.00E-27 85 B2 72 NP_854080 274 228 5.00E-59 208 133 44
AANTTI07 452 270 1.00E-71 158 138 8% BADDS5420 282 227 8.008-59 299 131 43
AAN7Z7107 452 124 1.006-27 &4 &4 76 BADO1155 282 226 2.00E-58 269 131 43
AAD28529 555 268 5.008-74 253 181 59 NP_791772 282 223 1.00E-87 297 128 43
AADZ23529 556 132 5.00E-30 107 68 83 AAG15B16 281 222 3.00BE-57 291 128 44
NP_874780 391 268 6.00E-71 331 182 48 BADOGATS 282 222 4.00E-57 287 129 43
NP_888078 391 266 2.00E-70 391 183 48 BACS4118 116 220 1.00E-56 116 116 100
AAD23525 560 265 4.00E-70 204 140 £8 NP_622175 276 220 1.00E-56 286 134 45
AAD28525 560 114 1.00E-24 87 56 58 ZP_00302555327 218 2.00E-56 329 133 40
AAD2B518 850 265 4.00E-70 254 148 58 NP_B71067 421 219 2.00E-56 181 109 B
AADZB518 550 119 3.00E-26 101 83 82 NP_B71067 421 120 2.00E-286 345 108 31
AAD2B528 508 265 5.00E-70 247 153 81 AADABDBE 291 219 2.00E-55 262 124 42
AAD28526 508 112 5.00E-24 82 53 64 AAGTS515 290 219 3.00E-56 282 123 42
AADBSE441 466 263 1.00E-89 160 137 88 ZP_00127282271 218 4.00E-58 283 128 45
AALEBS441 466 138 7.00E-32 161 84 52 BAB58972 333 217 9.00E-56 330 134 40
AAD28527 517 282 3.00E-68 245 152 62 YP_080862 310 218 5.00E-55 313 135 43
AADZ8527 8517 126 2.00E~-28 g3 82 86 369767 378 215 5.00E-55 307 147 47
AAD28520 521 259 3.00E-88 246 181 61 NP_244483 272 214 1.008-84 294 124 42
AAD28520 &21 121 8.00E-27 0] 58 G4 AAK1T4B86 248 213 200854 273 137 50
AAL30512 450 254 5.00E-67 160 133 83 ZP_D0263336265 213 2.00E-54 269 125 46

AAL30512 450 22,4 4.00E~18 64 4 N AAF09167 280 211 5.00E-54 300 126 41
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Fig. 258B-Continued
Hit_ID Length Ditscore Expected Length #ldent %S Hit_ID Length Bitscore Expected Length #ldent %S
AAC38158 384 214 9.00E-54 381 141 37 ZP_00200889296 184 7.00E-46 300 110 6
ZP_00183380275 210 1.00E-63 29¢ 128 42 YP_128126 382 184 9.00E-46 382 130 34
NP_782313 275 209 2.00E-53 286 125 42 Q56572 376 184 9.00E-46 375 128 34
NP_693649 338 209 2 ODE-53 338 131 38 BAB16757 492 184 0.00E-46 235 116 49
ZP_00288017286 208 2.00BE-53 285 128 43 BAB16757 492 114 1.008-24 251 80 31
ZP_00288012373 209 3.00E-53 282 117 41 BABS58O78 251 184 9.00E-46 270 111 41
AAD12084 383 208 3.00E-53 380 141 37 AACS5757 288 183 2.00E-45 298 114 38
NP_391416 304 208 6.00E-53 306 130 42 AAC27808 377 183 2.00E-45 378 125 33
BAB8BT734 270 207 7.00E-53 204 123 21 AAQIGT3I8 228 182 3.00E-48 251 102 40
NP _801058 284 207 A.00E-53 301 118 38 NPF_348162 278 182 3.00E-45 202 115 3@
AAD18738 279 207 9.00E-53 298 120 40 YP_010660 208 182 3.008-45 311 119 38
NEe_348820 275 207 1.00B-52 205 122 41 BACO8360 184 182 3,00E-46 381 132 34
YP_162364 284 206 2.00E-52 298 119 40 AAFO5287 376 182 4.00E-45 375 133 35
AABO7350 284 206 3.00E-52 301 119 39 CTAG28467 277 182 4.00E45 282 107 36
NP _798640 377 202 2.00E-61 376 132 25 CAAAB382 2885 181 5.00E45 301 112 37
ZP_00313278273 201 9.00E-51 205 120 40 ZP 00130180299 181 6.00E-45 285 107 36
ZP_00236467307 200 1.0DE-50 309 118 38 BAB16756 492 181 6.00E45 236 111 47
BAB87735 263 198 2.00E-50 287 118 41 BAB16756 492 11§ 5.00E-25 284 83 29
NP_987402 282 198 300E-50 295 124 42 AACSEEB34 286 181 9.00E-45 304 107 36
NP_967404 277 186 3.00E-48 292 120 41 AAQOBT39 228 181 9.00E~45 251 105 41
NP_£542301 392 196 3.00E-48 212 113 53 AACB5835 285 181 B.00E-45 301 111 36
NP_842301 389 103 1.00E-21 207 87 28 P21988 286 180 1.008-44 304 113 37
ZP_0D236470278 196 3.00E49¢ 2903 317 38 AAQB6740 228 180 1.0CE-44 251 105 41
ZP_002368460286 105 4.0CE-48 282 118 40 AAPOBB3G 273 180 2,00E~44 298 115 38
2P_00244371402 195 5.00E-49 400 144 36 BAC98370 384 180 2.00E-44 381 131 34
BAB52986 308 195 5.00E-4% 302 118 39 CAG25466 280 180 2.00E-44 266 107 3B
AALC31066 383 194 B.00E-49 380 136 35 AAAGE044 290 179 2.00E-44 304 116 38
AADZ24630 382 194 8.00E-48 379 136 38 JCE021 379 179 2.00E-44 379 128 34
AAD24678 382 194 8.008-49 379 136 35 YP_1236818 475 179 2.00E-44 309 124 40
CAG38108 277 194 8.00E-42 2% 118 40 YP_123618 478 119 1.008-23 200 77 38
ZP_00313276272 183 1.006-48 202 118 40 HACU8358 384 179 2.00E-44 381 131 34
ZP_00335280608 192 1.00E-48 290 120 41 324286 280 178 3.00E-44 298 107 36
ZP_00335280808 114 1.00E-24 159 67 42 YP_035879 367 172 3.008-44 365 126 34
NP_B37306 389 193 1.00E-48 241 119 48 AANSBE121 328 178 4.00E-44 335 120 3§
NF_637306 389 104 1.00E-21 3% 83 28 AAK20919 279 17¢ 4.00E-44 296 109 36
ZP_00244372404 183 1.00E48 404 1680 37 AAKS7644 281 178 4.00F-44 301 108 36
AASI1589 379 183 1.00E-48 379 140 38 YP_{95368 475 178 5.00E-44 308 125 40
BABS8978 306 183 1.00E48 302 117 38 Y& _085369 475 109 3.00E-22 198 78 3¢
BABR7737 265 192 2.00E-48 287 119 41 CADA42806 476 178 5.00E-44 309 123 38
YP_0858397 1128 192 3.00E-48 252 120 47 CAD4289E 475 109 3.00E-23 198 78 3¢
YP_065397 1128 107 2.00E-22 254 78 31 BAAB2629 336 178 5.00E-44 342 116 33
YP_001421 285 182 4.00E-48 302 112 37 YP_001838 281 177 1.00E~43 300 107 38
NP_712508 285 192 4.00E-48 302 112 37 NP_971613 286 177 1.00E-43 304 109 36
BABSE984 308 181 5.00E-48 304 118 3B BAAB2633 338 177 1.00E-43 242 116 33
BABS89BO 308 191 7.00E-48 304 110 39 AAQEO166 285 177 1.00E-43 289 104 34
B32010 293 160 2.00E-47 304 12t 39 YP_0686420 857 177 1.00E-43 231 108 48
BABS8983 308 180 200E-47 304 119 39 YP_066429 857 116 5.008-28 227 81 39
AAFG5333 379 189 2.00E-47 376 130 34 YP_011856 297 177 1.00E~43 310 113 38
YP_109915 388 189 2.00E-47 335 136 35 CAAZ9317 335 177 1.00E-43 342 114 33
AAPOBEIS 272 1a8 3.00E~47 236 114 28 YP_126843 476 176 2.00E-43 308 122 39
AADZTIB0E 387 169 3.00E-47 334 136 35 YR _1268843 475 110 2.00E-23 251 88 35
1101 398 189 3.00E-47 122 g8 &Q YP_D01490 282 176 2.00E-43 300 167 35
1101 388 F2.4 5.008-12 54 38 e CAD43143 475 176 2. 00E-43 309 122 39
AACT71081 388 189 2.00E-47 385 134 34 CAD43143 475 110 2.00E-23 251 88 35
YP_076801 275 188 3.00E-47 286 114 38 CAD42898 327 176 2.00E-43 300 122 38
NP_g67579 277 188 5.00E47 301 117 38 CAD42894 381 176 2.00E-43 309 122 39
AADZABT7 387 188 5.00E-47 384 136 3% CAAS8234 475 176 2.008-43 309 122 39
YP _027848 287 188 6.00E-47 292 112 38 CAASB234 473 109 3.00E-23 251 87 34
CABG7250 285 187 8.00E-47 300 111 37 CADA2900 489 176 2.00E-43 309 122 39
AAD24679 287 187 8.00E-47 384 135 35 CAD42300 489 110 2.008-23 251 88 38
AACDTS552 379 187 8.00E-47 375 128 34 BAAS2830 336 178 2.00E-43 342 16 33
NP_B72081 Z85 187 1.00E-46 300 113 37 NP_970090 277 176 2.00E-43 285 110 37
ZP_Q0236458284 187 1.00E-46 205 11 37 AAF95289 378 178 2.00E-43 377 134 35
BACS337T 384 187 1.00E-46 382 131 34 AACH556E 378 176 2.00E-43 377 134 35
ZP_00288129272 186 2.00E-46 286 112 37 AAUO7006 336 176 3.00E-43 342 113 33
NP_867577 274 186 3.008-46 282 116 39 NP _212281 338 176 3.00E-43 342 113 33
CAA47619 278 185 5.008-46 282 107 36 NP_712889 282 176 3.00E-43 300 107 33

BAB58082 248 185 5.00E-46 269 114 42 CAA49307 336 176 3.00E-43 342 114 33
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Fig. 25B-Continued

Hit_ID tength Bitscore Expected Length #dent %S Hit_ID Length Bitscore Expected Length #ldent %S
BAB58S81 280 1786 3.00E-43 285 113 38 AAAZIORO7 488 1€8 5.00E41 242 104 42
CAAB3013 336 175 400643 342 114 33 AAASGBOT7 488 113 2.008-24 335 100 209
BAADTE32 334 175 4.00E43 387 115 34 AAR0O0324 336 168 8.00E-41 342 110 32
CAM33EBE 336 175 4,00E-43 342 113 33 BAAI1604 320 168 5.00E-41 336 108 32
CAA37884 334 1786 4.00E-43 340 116 24 AAQB088B0 372 167 8.00E-41 350 122 33
NP_521943 273 175 4.008-48 297 108 38 BAA11603 328 187 8.00E-41 338 108 32
AAF95332 377 176 400843 377 122 34 BAA11597 328 167 B.00E-41 335 108 32
CAASS172 474 178 4.008-43 228 105 46 BAABZ631 328 187 B.00E-41 335 108 32
CAAB9172 474 107 1.008-22 214 79 36 BAAT1G11 327 167 1.00E-40 333 109 32
AAB37005 336 175 AQQE-43 342 M3 33 NP_249783 488 167 1.008-40 242 103 42
CAA49318 336 174 5.00E43 342 118 3% NP_249783 488 113 2.008-24 335 100 29
AAF37bB6 273 175 5.0CE-43 300 11 27 P21184 384 167 1.00E-40 271 105 38
AAG34566 280 178 5.00E-43 284 a7 36 ZP_00128680488 167 1.00E-40 242 103 42
CAAB3012 334 174 7.00E43 333 3 33 ZP_00138680488 113 200E-24 335 100 289
CAD42883 482 174 7.00E-43 310 122 39 ZP_00130823288 1687 1.00E-40 284 103 3B
CADA42893 483 99.8 3.00E-20 191 72 37 AACBE3946 380 167 1.Q0E-40 271 106 38
CAM4G8308 338 174 7.00E-43 342 113 33 AAFP33170 384 187 1.00E-40 271 106 38
AAS91672 375 174 7.00E-43 370 126 34 BAA11607 329 167 1.0CE-40 338 108 32
AASI15TT 400 174 7.008-43 377 126 33 AAC27800 2378 187 1.0CE-40 377 126 33
CAAB3014 338 174 8.00E-43 342 113 33 NP _798837 378 167 1.0CE-40 2377 126 33
AAKO1040 282 174 9.0DE-43 300 107 35 NP_798638 378 167 1.00E-40 377 126 33
CABG7249 286 174 1.00E-42 303 103 33 AACG38580 478 187 1.00E-40 228 101 44
CAA49322 336 174 1.D0E-42 342 112 32 AACBZE250 478 111 7.00E-24 278 83 289
CAA49318 336 174 1.00E42 342 113 38 BAADSGET 328 1687 1.00€-40 335 107 31
BAAS2635 323 174 1.00E-42 329 114 24 BAAORSAT 329 167 1.008-40 335 108 32
CAA34735 336 173 2.0CE-42 2342 112 82 BAA11600 320 167 1.00E-40 335 107 31
YP_013330 287 173 2.00E-42 286 107 36 BAAB2636 324 167 1.00E-40 323 109 33
CAP4501T 338 173 2.00E-42 342 113 323 BAAOSS8S 328 188 2.00E40 335 107 31
NP_470041 287 173 2.00E-42 2986 107 36 BAADSEE8 329 168 2.00E-40 338 107 31
NP_464217 287 173 2.00E-42 268 107 36 BAADSBRG 328 156 2.00E-40 335 07 3
NP_797167 384 173 2.00E-42 384 125 32 BAAQSSB4A 329 189 2.00E-40 335 107 31
AAD10326 376 173 2.00E-42 375 121 32 BAAQSBY8 329 166 Z.00E-40 235 107 31
AAUBS5795 287 173 2.00E-42 286 107 36 BAATIGT0 327 165 2.00E-40 333 110 33
CAAAD321 336 173 2.00E42 342 113 33 A37853 384 166 3.00E-40 271 105 38
AAF33175 387 173 2.00E42 314 118 37 A37853 384 107 2.0DE-22 197 73 37
AAP33175 387 122 5.00E-27 182 73 40 AAD10OZ72 378 165 500E-40 377 125 33
BAAB2634 318 173 2.00E42 323 113 34 AAGRBB3AC 327 165 5.00E-40 332 108 32
AAKS7845 288 172 3.00E.42 301 109 36 AAPO8B37 249 168 5.00B-40 271 98 36
NP_959824 277 172 3.00E-42 295 100 38 AABO3518 335 165 5.00E-40 334 111 33
YpP_061885 277 172 3.00E-42 293 105 35 ZP_00317212580 164 7.00E-4¢ 222 101 45
CAD42895 481 172 3.00E-42 166 82 55 ZP_00317212580 99.4 4.00E-20 182 BG 36
CAD42895 491 108 3.00E-23 188 78 39 AAAB2843 588 164 9.00E-4D 452 103 40
NP_g72083 2B6 172 4.00E-42 304 108 34 ALAB2843 B8B a5.9 4.0DE-19 092 46 50
YP_ 1595381 306 171 8.00E-42 151 8g 58 NP _748492 637 164 9.00E40 252 103 40
BAB58G85 280 171 6.00E-42 280 110 38 NP_746492 687 96.3 3.00E-19 129 53 41
AAR16426 329 171 7.00E-42 314 117 37 BAA33017 316 164 1.008-39 323 108 33
AADI0324 377 171 7.00E-42 378 123 32 ZP_00100062385 163 2.00E-33 385 128 33
ZP_ 00346385285 171 7.00E4z 292 28 33 AACS9335 283 163 2.00E-38 301 100 33
AAC28557 387 171 7.00E-42 314 117 37 ZP_DU317210587 162 5.006-39 254 105 41
BAA11613 326 171 7.0DE-42 325 10 33 ZP_00317210887 e5.9 4.00E-19 129 55 42
BAAZBBOT 320 171 7.008-42 323 111 34 NP_712200 283 162 5.00E-38 301 100 33
NP_348785 283 171 1.00E-41 230 104 35 CADBS8ES 268 162 5.00E-3%¢ 103 a4 81
AAUS5794 287 174 1.00E-41 256 108 35 ¥P_001838 283 161 8.00E-39 301 83 32
AAP33174 387 171 1.00E-41 314 117 37 AACH9336 283 161 &.00E-32 301 g 32
AAP33174 387 122 5.00E-27 182 73 40 AACB3947 383 160 1.00E-38 300 108 36
AACD1858 377 171 1.00E-41 379 127 33 NP_770335 274 160 1.00E-38 295 95 a2
BAAZ8G06 322 171 1.00E-41 323 111 34 AABSAD24 283 160 2.008-38 301 o8 32
NP_782278 280 170 1.00E-41 234 106 35 AATB3I948 486 160 2.C0E-38 232 99 42
ZP_00279040381 170 1.008E-41 378 127 38 AACBE3IR4B 486 100 1.C0E-20 346 8e 25
CAAS3Q11 338 170 1.00E-41 342 141 32 GAA45081 288 159 2.C0E-38 304 108 35
BAA11602 320 170 1.00E-41 335 111 33 BAA23224 328 159 3.00E-38 327 106 32
AAFDS5288 377 189 2.00E-41 379 127 33 CALC35205 274 159 3.00E-33 273 94 34
YP_011295 287 169 2.C0E-41 295 101 34 BAB13814 413 169 3.00E-38 286 101 39
BAA11605 329 169 2.00E-41 335 110 32 BAB13814 413 89.7 3.00E17 173 60 33
CAAS3015 336 169 3.00841 334 {12 33 BAATIG08 328 159 3.00E-38 327 106 32
CAD42D97 476 189 3.00E-41 314 122 38 AACE3843 669 159 4,00E-38 260 105 40
CAD42897 476 109 3.0CE-23 198 78 29 AACH3240 66D 108 5.00E-23 273 74 27

AAC28556 387 169 4.0CE-41 300 114 38 AARDB139 236 158 5.00E-38 217 g2 42



Patent Application Publication  Dec. 31, 2015 Sheet 59 of 105 US 2015/0376241 A1l

Fig. 25B-Continued

Hit_1D Length Bilscore Expscted Length #ident %S Hit_iD Length Bitscore Expecied Length #ident %S
CAC36204 274 158 5.00E-38 273 85 34 YP_035878 266 142 5.00E-33 292 a7 33
AACY9324 283 158 5.00E-28 301 98 32 BAA12T19 292 142 5008-33 291 9z 31
AAUG3602 286 158 7.00E-38 304 106 34 BAAZO304 289 142 5.00E-33 291 a2 31
BAABZ632 311 188 7.002-38 313 103 32 BAA19430 292 142 500E-33 291 g2 31
ZP_00218938614 156 2.00E-37 242 47 40 AAQDETSZ2 374 141 6.00E-33 167 76 45
ZP_00218989614 90.1 2.00E-17 86 46 53 AADDB7E2 374 102 6.0CE-21 301 a2 30
BAB87728 413 156 2.00E-37 278 102 36 NP_782258 268 141 6.0CE-33 268 79 24
BABSTTZ8 413 85.1 7.00E-16 108 45 41 BAD12778 248 141 BE-33 267 88 32
CAC36205 274 156 2.00E-37 273 93 34 BAA20481 292 141 6.00E-33 291 92 31
AAC38200 504 156 2.00E-37 246 o7 39 BAAZO47G 292 141 6.008-33 291 92 31
AAC38200 504 92 6.00E-18 87 45 82 BAAZ20477 282 §41 6.00E-33 291 a2 3
BARBST730 375 155 300837 374 115 30 BAA13562 202 141 6.00E-33 291 92 31
AABDS433 377 168 8.00E-37 182 80 43 BAA19444 292 141 B.OOE-33 291 92 31
ZP_0027/01465298 154 1.00E-3¢ 305 107 38 BAA19443 202 141 6.00E-33 281 82 3
NP_935285 386 163 2.00E8-36 376 118 31 BAA19439 202 144 6.00E-33 201 82 31
AASPISTC 377 153 2.0CE-36 218 8g 40 BAABE303 248 141 B.00E-33 7267 a7 32
CAC36223 271 152 3.00E-36 268 91 33 BAABB302 248 141 6.00E-33 267 88 32
NP_945993 274 152 400E-36 285 a2 31 BAATTS44 248 141 6.00E-33 267 a7 32
AAQD873Y 377 151 80CE-36 376 120 31 BAC16349 248 141 8.00E-33 267 87 32
BAB8B7729 384 51 5.Q0E-36 169 82 48 BAATT321 208 141 8.00E-33 214 87 40
ARDBT408 241 151 8.00E-36 263 86 36 AAQS1414 241 140 1.00E-32 267 82 34
AAC1T0325 377 151 8.00E-38 378 Mg A ZP_00004597493 140 1.00E-32 186 74 A4
YP_128298 426 1514 8.00E-3¢ 251 106 42 ZP_00004597483 971 2.00E-19 178 83 A5
Y& _128286 426 89.4 4.00E-17 149 55 36 YP_083129 268 140 1.00E-32 292 a5 32
BABa7732 377 151 B8.00E-35 169 82 48 CAATHE00T 493 140 1.00E-32 166 74 44
BABS7732 377 797 3.00E-14 281 83 28 CAA75001 483 97.1 2.006E-19 176 63 35
AABOS434 377 160 1.00E-35 378 119 3t AAG21990 170 140 1.008-32 166 74 44
AABO352t1 334 150 1.00E-35 335 102 30 BAA20478 202 140 1.008-32 291 92 31
AALC3BZ01 540 150 2.00E-35 266 100 37 AAPOBG34 266 140 1.00E-32 291 95 32
AAC38201 540 51.2 1.00E-05 147 43 23 BAD13205 248 140 1.00E-32 267 87 32
ZP_D03289501380 149 2.00E-3§ 382 125 32 AACH1411T 241 140 2.008-32 267 92 34
NP_936286 377 149 2.00E-35 378 112 28 NP_228567 387 140 2.00E-32 392 118 3¢
Q568574 377 149 2.00E-35 378 116 30 AAK31137 257 140 2.00E-32 273 87 31
AADG1408 241 149 3.00E-35 263 95 38 BAABG304 248 140 2.008-32 267 87 32
NP_833764 385 149 4.00E-35 178 80 44 BAATTAZ25 200 139 3.Q0E-32 218 8% 40
NP_H33764 385 102 6.00E-21 301 82 30 AAQLEBTIS 620 139 4.00E-32 258 96 37
CAC36218 220 149 4.00E-35 238 80 37 AAQUE736 620 83.2 3.00E-02 654 31 48
BAATS744 340 149 4,00E-35 151 80 52 AAQB1415 240 139 4.00E-32 266 a1 34
BAATT7322 201 140 4.00E-35 214 90 42 CAG36207 234 139 4. 00E-32 248 85 34
YP_158525 471 148 5.00E-35 170 82 48 ZP_D0236466266 138 5.00€-32 292 96 32
YP_1555825 471 88.4 4.Q0E-20 267 Y7 28 BABB7738 554 138 7.00E-32 138 71 62
AAD10271 384 147 9.00E-35 188 7 4 BAB87728 554 590.8 3.00E-20 281 82 28
CAC36221 222 147 1.00E-34 237 85 35 YP_083130 480 137 §.00E-32 288 96 32
ALOE1408 241 147 2.00E-34 267 96 38 ¥P_083130 480 80.8 1.00E-14 111 46 41
CAC36228 222 147 2.006-34 237 34 a5 NP_348261 269 137 1.80E-31 292 89 30
ZP_00273972628 146 3.00E-34 190 85 42 AADCB1412 240 135 3.00B-31 266 80 az
ZP_0027397262¢ 104 2.00E-22 92 57 81 AAQEST36 470 134 8.0CE-31 233 86 36
YP_128126 343 148 4.00&-34 213 82 38 AAQIB7368 470 65.1 8.00E-10 2864 88 25
YP_129128 393 908 2.00E-17 203 8% 8 BAASB30S 248 134 1.00E-30 268 84 31
NP_878099 Z66 145 4.0DE-34 292 g8 32 CAC36202 234 132 BE-30 248 83 33
AAOB1410 231 145 6.008-34 2863 91 34 AAT06255 459 132 5.C0E-30 139 70 50
AABO3520 334 146 6.00E-34 330 102 30 AATO6255 459 874 1E-16 159 57 35
BAAT732C 202 145 6.00E-34 217 91 41 YP_050063 484 131 7.00E-30 126 71 &6
AADGT407 241 144 B.ODE-34 264 93 35 YP_050963 484 88.6 8,00E-17 152 [k ] a1
CAB44444 377 144 8.00E-34 377 112 28 AABBZGI0 472 131 7.00E-30 265 93 35
CAAB7103 333 144 1,00E-33 333 108 32 AABB2610 472 98.2 8.008-20 183 83 41
CAC36219 220 144 1.00B-33 238 88 37 CAC35217 223 131 9.00E-30 241 78 32
AAQISBT734 8620 143 2.00E-33 263 85 37 AAAB2844 479 130 1.00E-29 132 69 52
AAQDBT34 B26 70.9 ©  1.00E-U11 68 35 51 AAAB2844 470 97.4 1.00E-18 28D 77 27
BAA12718 292 143 2.00E-33 291 o4. 32 BAAT7323 200 130 1.00E-28 216 85 38
AACS1404 241 143 2.00E-33 284 92 3¢ MP_242343 484 130 2.008-29 135 70 51
AADS1406 241 142 3.00E-33 264 89 33 NP_242343 464 95.9 4.00E-19 169 57 33
BAA12102 202 142 3.00E-33 291 o4 32 CAC36201 223 129 4,00E-20 241 79 3z
BAA13584 292 142 3.00E-33 201 23 31 AATOB254 483 129 4.00E-28 140 68 48
YP_14338%6 604 142 40DE-33 269 as 3B AATOE254 493 84 2.00E18 185 B7 34
YP_148995 604 103 3.00E-21 179 g2 3 AABS2613 508 128 7.00E-2¢ 150 68 45
CAC36224 222 142 4,00E-33 237 86 36 AAB82513 508 B88.7 2.00E-18 168 58 36

ZP_00287990272 142 5.00E-33 280 85 30 NP_978100 465 128 2.00E-28 221 77 34
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Fig. 25B-Coutinned
Hit_iD tength Bitscore Expected Length #ldent %S Hit_ID Length Bitscore Expected Length #ldent %3
NP 978100 465 751 7.00E13 84 41 48 BAAT7299 383 658 5.00E-07 130 43 33
AALZGE08 220 126 2.00E28 248 78 31 GAAG7104 340 112 300824 225 76 33
AAQEB737 430 124 1.00E-27 165 67 40 CAAST104 340 107 100822 187 70 37
AAQOB737 430  B0.1 2.00E-08 82 33 35 CAABT101 434 112 500E-24 196 75 38
CAB46358 81 124 1E-27 81 83 77 CAAST101 434 982  B80DE-20 327 91 27
CAG36222 223 122 500827 240 77 32 BAATT312 170 111 7.00E-24 126 81 4B
AAP34182 184 122 5.008-27 182 73 40 BAA77310 150 111 7.00E-24 125 61 48
AAP34179 185 122 5.00E-27 182 73 40 CAABBO28 434 110 1.008-23 198 74 37
AACOB750 375 121 7.00E-27 374 108 28 CAAGGY28 434 917  8.00E-18 322 86 26
AAP44578 258 124 7.00E-27 260 83 31 BAATTA02 178 116 1.00E-23 174 74 42
Np_933768 375 121 7.00E-27 374 108 28 BAD22847 568 110 2.00E-23 180 64 35
AAC09389 258 11¢ 3.00E-26 196 77 39 BAD22847 668 765  B.00E-13 83 34 40
AAP34194 195 18 3,00B-26 195 Y7 39 NP_79717C 374 109 3.006-23 148 60 40
AAP34185 194 118 3.00E-26 185 77 39 NP_787176C 374 74.3 1.00E-12 217 61 28
CAABTINZ 434 18 300826 197 78 38 NP_808288 513 108 3.00E-23 204 8% 30
CAAG7102 434 951  7.00E-16 310 91 29 NP_O082BE 513 732  3.00E-12 122 44 38
AAQO3611 128 118  B.00E-26 117 80 51 BAD22346 568 109 3.00E-23 180 954 35
CTAABED27 434 11&  6.00E-26 195 78 3% BAD22846 568 755  6.00E-13 83 33 40
CAABB927 434 101 100E-20 327 92 28 BAD22839 568 108 3.008-23 180 63 35
AACNB603 127 118 3.00E-26 120 59 49 BAD22833 568 747 1.00E-12 83 34 40
BAD22842 567 118 8.00E-26 180 68 37 AAK12380 576 109 3.008-23 1B4 63 34
BAD22842 8567 759  4.00E-13 84 34 40 AAKI2380 576 79 5.00E-14 107 43 40
BAAT7307 483 118 B.OOE-26 254 87 34 AAKA2377 574 108 3.00E-23 184 63 34
BAAY7307 483 585  7.00E.08 221 80 27 AAK12377 574 79.3  4.00B-14 124 47 37
AAQOD3617 132 17 1.00E.25 117 58 50 AAF25214 576 109 3.00E-23 184 63 34
AAQO3616 133 117 100E-28 117 59 50 AAF25214 576 77 2.00E-13 83 37 A4
AACIOGE14 131 117 1.00E-28 117 59 50 AAC25844 576 109 3.00E-23 184 62 33
AAQQ3G10 129 117 1.00E-25 117 §9 S0 AAC25644 578 77.4  1.00BE-13 186 52 33
BAD22849 566 117 200E-25 180 €8 7 541310 575 109 3.00E-23 182 B8 37
BAD22848 566 755  6.00E-13 83 34 40 341310 75 793  400E-14 107 43 40
BAD22843 567 117 2.006-25 180 68 37 CACQ3725 457 108 500E-23 144 68 45
BAD22843 567 747  1O0EZ B8R 34 40 CAGCO3725 457 101 1.00E-20 276 85 30
BAD22841 587 117  2.00E-25 180 68 37 A42474 573 108 6.00E-23 184 83 34
BADZ2841 567 747  1.00E-12 83 34 40 A42474 873 797  3.00E-14 124 46 37
BAD22837 567 147  2.00E-26 180 B8 37 A39228 57 108 6.00E-23 184 82 33
BAD22837 567 747  1D0O0E-12 83 34 40 A3Q228 576 77 2.00E-13 83 37 44
BAD22835 566 117  2.00E-25 180 68 37 BAD22844 568 108 6.00E-23 180 63 35
BADZ2835 566 755  6.00E-13 83 34 40 BADZ2844 568 758  6.00E-13 83 34 40
BAD22834 666 417  2.00E-25 180 68 37 BAC44888 571 108 6.00E-23 181 86 36
BAD22834 568 755  6.00E-13 83 34 40 BAC44g88 571 72 6.00E-12 B3 34 40
CAC36203 221 118 2.00E-25 238 7 31 BAC44985 575 108 6.00E-23 184 83 34
RAD22836 567 116 2.00E-25 180 B8 37 BAC44886 575  77.4  1.00E13 158 45 34
BAD22836 567 747  1.00E-12 83 34 40 AAFOE002 574 108 6.008-23 184 63 34
NP_391385 160 116 3.00E-25 179 68 37 AAF05802 574 77 200813 83 37 44
BADZ2838 563 118 3.00E-26 180 67 37 AANTEB33 196 108 6.00E-23 215 72 33
BAD22838 563 76.6  3.00B-13 {73 50 28 AAC25648 576 108 6.00E-23 184 62 33
BAD22845 665 115  4.00E-25 180 &7 37 AAC2564E 676 774  1.00E-13 83 37 44
BAD22845 565 782  Q.00B-14 127 45 35 AAC25643 576 108 6.00E-23 184 63 34
AABE913S 434 115 4E-25 196 76 38 AAC25843 676 77.4 1.00E-13 124 44 35
AABGO135 434 103 2.008-21 327 93 28 AAC25637 576 108 8.00E-23 181 62 33
AABG9134 434 116  4.00E26 196 786 38 AAC25637 578 77 2.00E-13 83 37 44
AABBG134 434 {02 4.00E-21 327 93 28 P27053 573 108 6.00E-23 184 63 34
140573 195 115  4.00B-26 165 65 38 P2TO53 573 797  3.00E-14 124 486 37
BAD22840 586 115 500825 180 &7 37 BABB3937 486 108 G.00E-23 183 67 36
BAD22840 566 755  6.00E-13 83 34 40 BABG3937 486 801 2.008-14 83 38 45
AAQO3605 128 114 8E-25 127 81 48 NP_206915 514 108 B.O0E-23 187 &7 35
AAGB1259 253 114 1.00E-24 257 80 31 NP 206015 514  77.4  1.00E-13 121 47 88
CAAB7105 700 114 1.00E-24 301 938 30 BAB71798 486 108 8.00E-23 183 B85 36
CAAB7105 700 102 4.00E21 298 92 30 BAB71798 488  80.1 2.00E-14 83 38 45
CACD3T24 440 113 2.00E-24 237 83 35 AAPTZZ05 514 107 1.00E-22 166 &2 37
CAC03724 4490 106 300822 255 80 31 AAP722656 &14  77.4  1.08E-13 121 47 38
BAD22848 571 113 2E-24 180 66 38 BAC44987 574 107 1.00E-22 181 65 35
BAD22348 571 747  1.00E-12 83 33 39 BACS4087 &74 82 B.00E-15 182 58 34
AABE6595 340 143 2E-24 228 76 33 BAC44086 574 107 1.008-22 181 &5 35
AABEE595 340 10 1E-22 187 70 37 BAC44986 574 79 5.00E-14 83 a7 44
AMBE65S7 340 113 2,008-24 225 76 33 AADT0273 374 107 1.00E-22 160 81 328
AABBB597 340 105  5.00E-2Z 187 69 36 AADT0273 374 758  4,00E-13 217 69 27

BAAT72089 308 113 2.00E-24 215 88 40 AAP34188 183 107 1.00E-22 187 70 37
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Fig. 25B-Continued

Hit_ 1D {ength Bitscore Expected Length #ldent %8 Hit_ID Length Bilscate Expected Length #ident %S
AAC285638 575 107 1.00E-22 181 65 38 NP_420273 273 104 1.00E-21 297 76 25
AAC25838 575 82 §.00E-15 162 56 34 AAC25638 576 104 1.Q0CE-21 181 64 35
ABAZ25018 514 107 1.008-22 187 67 35 AAC25638 576 79.3 4.008-14 121 44 36
AAA25016 514 77.4 1.00BE413 121 47 38 BABG5480 491 104 1.00E-21 181 62 34
NP _222828 514 107 1.00E-22 187 67 35 BABBS480 491 83.2 3.008-15 174 58 31
NP_222028 514 T4 1.00E-13 121 47 38 CAAB2524 575 103 1.00E-21 182 69 37
AALBBRE4A 814 107 1.00E-22 187 67 35 CAAB2524 &75 73.9 2.008-12 107 40 37
AALBBEE4 514 7.4 1.00E-13 121 47 38 BACS56988 491 103 1.00E-21 184 (%] 34
CAAB2523 875 107 1.00E-22 182 67 36 BACS5388 491 82.8 4.00E-15 174 59 33
CAAB2623 576 79.3 4.00E-14 107 43 40 PAC25B47  §75 103 1.00E-21 171 62 a6
CAB48853 B4 107 1.00E-22 249 79 31 AAC25647 575 78.6 7.00E~-14 107 43 40
CAB45859 514 751 7.00E-13 148 50 33 NP_307654 518 103 2.00E-21 162 63 32
AANTAG52 514 107 1.00E-22 187 67 35 NP_g07654 518 94.7 9.00E-13 333 8 25
AAN748690 514 77.4 1.00E~13 121 47 38 CAA72431 620 103 2.00E-21 181 64 35
BACBB997 575 107 1.00E-22 171 64 37 CAA72431 830 71.2 1.00E-11 108 33 36
BACS6937 675 79.7 3.00E-14 21 44 38 AALC26646 5§72 103 2.00E-21 181 a7 37
AAAL70468 8§75 107 1.00E-22 182 67 38 AAC25846 572 728 4.00E£-12 132 45 34
AAA17046 575 738 2.00E-12 07 40 37 BAB71800 487 103 2.00E-21 183 63 34
CAALDAB0 BAB71800 487 80.1 2.00E14 83 28 45

BAC56991 491 103 3.00E-21 218 &8 3
CAA40460 576 82 6.00B-15 162 58 34 BACS6891 481 84 2.00E-18& 174 £6 32
AAC25650 572 107 200E-22 171 €4 37 AAC35988 273 103 3.008-21 297 75 25
AAC25630 8672 77.8 1E-13 132 48 36 NP _404368 304 102 3.00E-21 223 67 30
AAC25649 572 107 2.00E-22 181 65 35 NP_8670739 401 102 3.00E-21 223 B7 30
AAC256848 572 78.2 9.008~14 132 48 36 NP_670739 401 57.4 2.00B-07 g4 28 33
AAC256845 572 107 2.00E-22 181 65 35 AANM3B033 543 102 4.00E-21% 169 61 38
AAC25645 572 79.3 4,00E-14 132 48 3G AAV3I5033 543 82 8.00E-09 141 42 28
AAC25641 572 107 2.00E-22 181 65 35 BACEE8G980 490 102 4,00E-21 219 68 21
AACZE841 572 78.6 7.00E~14 83 37 44 BACS6900 480 836 2.00E-15 171 59 34
BACS683G 572 106 2.00E-22 184 61 33 BAATT308 120 102 4.00E-21 119 55 a8
BACH6896 572 9.7 3.00E-14 124 48 37 NP 282484 572 102 6.00E-21 181 a8 36
NP_282485 5§72 108 3.00E-22 171 63 36 NP_282484 572 72.8 4.008-12 132 45 34
NP_282485 572 79.3 4.00E-14 132 48 36 CAATZ2430 628 102 6.00E-21 183 65 356
BAAT77318 125 106 3.00E-22 128 57 45 CAAT2430 ©25 79.2 4.00E-14 148 50 33
BAATTII6 131 108 3.00E-22 125 57 45 AAKT370B  B57 101 7.00E-21 178 59 33
BACS56994 487 108 4.00E-22 183 54 34 AAKTI706 557 701 2.008-11 113 41 36
BACS56994 487 80.1 2.00E-14 83 38 45 AAC25640 575 Q1 7.00E-21 181 65 a&
BAATT304 185 105 4.00E-22 165 ~68 41 AACZ5E40 576 7re 1.00£-13 298 78 26
B39228 576 108 5.00E-22 184 B3 34 CAB46858 513 101 1.008-20 240 73 30
B38228 576 716 8.00E-12 83 33 3¢ CAB46858 513 77.8 1.00E-13 328 ag 27
AABC3519 328 105 5.00E-22 308 87 28 BACS6887 492 101 1.00B-20 174 81 358
AAF25216 576 105 5.00E-22 184 63 34 BACS56987 482 82.8 4.00E-18 175 58 33
AAF25216 576 73.6 2.00E-12 83 34 40 ABKTIT00 557 101 1.00E-20 178 &3 33
B42474 573 108 5E-22 184 64 34 AAKT37QD . 557 70 2.00E-11 113 43 368
B42474 573 73.9 2.00E-12 124 43 34 AAC25642 572 101 1.00E-20 181 &6 386
A35148 573 108 5.00E-22 184 64 34 AACZE642 572 718 8.00E-12 132 45 34
A35146 573 728 4_DOE-12 124 43 34 NP_214372 518 100 1.00E-20 208 62 29
F18245 573 105 5.00E-22 184 64 34 NP_214372 518 62 &6.00E-08 129 B30
P18245 873 73.e 200E-12 124 43 34 BACS6966 5GO 100 1.00E-20 183 &1 39
BAATTII4 124 105 5.008-22 124 57 45 BACH6986 500 B&5.9 4.00E-16 316 82 25
AAAZ3020 &73 105 §.00E-22 184 64 34 AAKT3703 558 100 2.00E-20 175 62 385
AAAZ23020 573 728 4.00E-12 124 43 24 AAKT73703 556 7.8 8.00E-12 287 73 25
1814303A 586 108 8.001-22 182 66 36 AAKTAT02 558 100 2.00E-20 175 62 35
18143038 556 45.4 8.00E-04 75 24 32 AAKTI?DZ 558 74.7 1.00E-12 287 72 25
AAM7E238 576 1048 7.00E-22 184 82 33 AAK73699 184 100 2.00E-20 175 62 35
AAMTE286 576 73.6 2.00E-12 83 34 40 AAKTI705 554 100 2.C0E-2¢ 178 81 34
1540686 514 104 9.008-22 189 83 33 AAKT73705 554 88.6 7.00E-11 74 31 41
B40586 514 80.5 2.00E~14 123 48 38 AAKT73608 194 100 2.D0E-20 175 61 34
AAPT8283 514 104 9.00E-22 188 67 36 AAK73897 194 100 2.00E-20 175 &1 34
AAPT8383 514 £58.9 5.00E~11 1158 40 34 YR _081683 290 9.8 3.00E-20 308 85 27
BACEB995 487 104 9.00E-22 183 85 35 BAATT300 115 99.8 3.00E-20 115 58 50
BACS699E 487 801 2.00E-14 83 3B 45 BAB71799 482 29.8 3.00E-20 174 59 a3
BACSE6992 487 104 9.00E-22 183 65 35 BAB71798 442 86.9 4,00E-16 172 57 33
BACS6932 487 79 5.00E-14 83 37 44 ZP_00313281302 98.4 4.008-20 274 89 25
BACGS6982 487 104 9.00E-22 183 G5 a5 ZP_00100043855 99.4 4,00E-20 270 a2 30
BACS6989 487 79 5.00E-14 83 37 44 ZP_00100043865 63.5 2.00E-09 154 47 30
BAB71801 491 104 2.00E-22 180 83 35 A44757 572 23 5,00E-20 171 &8 33

8AB71801 491 81.8 B.0OE-15 174 54 31 AA4TET &§72 72.7 3.00E-14 124 a8 37
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Fig. 25B-Continued

Hit_{D Length Bitscore Expected Length #ldent %S Wit_ID  Length Bitscors Expected Length #ident %S
NPF_420274 273 99 500E-20 202 75 25 ZP_00339045781 84 ZE16 286 78 25
NP_418609 273 98 5.00E-20 202 72 24 AAABS133 102 84 2E-15 ar 42 49
AAB23021 672 98 5.00B-20 171 58 33 YP_080866 303 832 3E-15 281 70 24
AAAZ3021 572 797  3.00E-14 124 46 37 FLQL2C 276  B24 5E-15 298 70 23
NP_419611 273 986  B00E20 292 72 24 NP_773805 314  80.8 1E-14 317 73 23
YP_O71817 400  98.2  8.00E-20 207 61 29 YP_148089 287 805 2E-14 288 69 23
YP 071817 400 601  2.00E08 115 37 32 NP_353570 313 797  300E-14 313 75 23
NP 865696 718  98.2  8.00E-20 284 88 30 ZP_00339044282 793  400E-14 298 72 24
NP_B65695 718 813  {.00E-14 143 57 38 CAD11203 461 79 500E-14 148 48 32
NF_622171 296 982  8.00E20 290 83 28 CAD11203 461 6389  2.006-08 108 30 35
BAA77306 337 982 B.00E-20 188 67 35 CADM1202 461 79 5.00E-14 149 48 32
BAAT7208 397 512  1.00E-D5 91 27 20 CAD11202 461 639  2.00E08 109 3@ 35
AAP7B250 508  97.8  1.00E-19 170 60 35 ZP_Q0007767281 785  T.O0E-14 302 70 23
AAPT8250 508  76.3  3,00E-13 297 74 24 NP_840399 206  77.6  1.008-13 280 71 24
NP_419610 273 974  1.00E-12 292 70 23 CAD11208 458  77.8  1.00E13 136 45 33
NP_866107 739 374  1.00E-49 257 78 29 CAD11208 458 67.8  1.0DE-10 284 70 23
NP_885107 730 793 400E-14 250 70 28 CAD11207 458  77.8  1.00E-13 136 45 33
CAA43148 510 971 2.00E-19 170 7 3 CAD11207 458 659  400E-10 204 69 I3
CAA43148 510 B2.4  500B-15 311 78 25 cAD11206 458 778 100E-13 136 48 33
BAGSBE93 500 7.1 2.00E-99 222 73 32 CAD11206 488 658  4.00E10 204 69 23
BACS56993 500 824  5.00E15 174 55 31 ZP_00339046273 774  1.00E-13 280 73 26
NP_223266 510 963  3.008-19 170 57 33 7P 00338034282 774  100E-13 204 T2 24
NP 223266 310 824  B500E-15 311 78 25 AANOSB00 138 774 1.00E~13 74 38 51
AAPT72264 510 963  3.00819 170 57 33 CACO3722 433 774  100E-13 35 74 28
AAPT2264 510 832  3DOES 311 79 25 CAGCD3722 433  31.6  9.30E+00 192 49 24
AAU21201 510 963 300819 17D 57 33 BAB18964 200 774  1.00E-13 134 46 34
AAU21201  B10 82 &00E-15 311 78 25 AAMBOB27 145 77 2.00E-13 158 53 33
CACD3721 427 963  3.00E-19 251 78 30 BAC18347 200 77 200E-13 134 48 34
CACO3721 427 944  1.00E<18 271 74 27 BAC16341 200 77 200E-13 134 456 34
NP_404369 299 9585  A00OE-19 205 76 25 BAC16340 200 77 200B-13 134 46 34
AAQS2717 510 959  4.00E49 170 57 33 7P 00193517283 766  3.00F-13 280 65 22
AAQB2717 810 82 6.00E-15 311 78 25 AARDBS27 69 76.6 3E-13 89 39 58
7P 00290842294 955 500819 295 75 25 ZP_ 00337030282 76.3  3,00E-13 299 89 23
AS58E4 518 956  5.00E-19 197 85 32 BAB19647 200 759  4.00E-13 134 45 33
AB5864 518 947 9.00E-19 333 85 25 RBAB18970 200 759  4.00E-13 134 45 33
AABBS381 273 955  5.00E-19 262 70 23 8AB18069 200 759  4.00E-13 134 45 32
AAP34180 167 947  9.006-19 184 59 35 BAB18968 200 758  4.00E-13 134 45 33
P50612 494 944  100E-18 186 56 33 BAB18951 200 759  4.00E-13 134 45 32
P50612 494 612  1.C0E-08 209 71 23 BAB18958 200 759 400813 134 45 33
CAAS1D35 134 936  200E18 154 59 38 BAB18S50 200 759  4.00E43 134 45 33
NP_867573 €85  92.8  3.00E-18 163 62 36 PAB1B948 206 759  4.008-13 134 48 33
NP_BB7573 885 865  5.00E-16 126 558 43 BAB18248 200 759  4.00E-13 134 45 33
CACD372Z3 503 924  4.00E-18 208 66 34 BAB18946 200 759  4.00E-13 134 45 33
CACO3723 £03  66.2  3.008-10 252 &1 24 BAC16528 199 755  6.00E-13 133 45 33
NP_404370 401 a2 6.00E-18 308 78 25 BAC16532 198 761  7.00E-13 133 45 33
ZP 00329910206 917  8.00E-18 285 73 25 BAC16525 199 751  7.00E43 133 45 33
ZP 00196029279 917  8.00E-18 288 79 27 BAC16343 200 747  1.00E-12 134 45 33
NP 353572 306 913 1O0E-47 313 77 24 NF_g07272 253 743  1.00E12 278 65 23
NE_G93427 203 913 1.00E-17 293 7§ 25 8AC76005 198 743  1.00E-12 133 44 33
ZP_0D0098288321  90.9  1.00E-17 302 85 28 BACTS005 198 743  1.00E-12 133 44 33
APABB923 501 905  200E-17 200 57 28 BAC16534 199 738  2.00E-12 133 44 33
AAAS8923 501 56,8  3.00E-07 146 47 32 BAC16533 199 738  2.00E-12 133 44 33
BAC98372 302 905 200817 30t 81 2B BAC16527 193  73.¢  2.00BE-12 133 44 32
AACA1467 482 905  2.00E-i7 150 51 34 BAD18056 199  73.9  2.00E-12 133 44 33
AAC41457 482 612  1.00E-08 299 71 23 BAD1BO57 193  73.6 200812 133 44 33
NP_227247 258 897  3.00E-17 248 83 2§ B8AD{8055 199 739  200E-12 133 44 33
NP_954084 298 897  3.00E-177 290 75 25 AAP34191 189 732  300EZz 182 54 33
7P_00289010110 897  3.00E-17 87 47 54 2P _0027045828¢ 728  4.00E-12 302 69 22
NP 700301 282 88.6  6.00E-17 208 76 25 ZP_Q02R9016276 72 5.008-12 275 64 23
AAABS132 102 886  6.00E-17 87 45 51 BAD38984 139 72 6.008-12 133 43 32
AAV35032 531 874 1.00E-16 142 52 38 YP_162330 285 718  B.00E-12 282 56 19
AAV3S032 531 639 200808 94 34 36 NP_S53571 337 716  8.00E2 324 78 23
NP_391420 298 867  2.00E-18 288 80 27 NP 631244 320 716  8.00E2 3284 75 23
NP_541127 282 867 200816 298 7% 25 7P 00183364320 716  B.00E-12 321 74 23
7P 00288130268 855  5.00E-16 295 V6 26 CAF74780 265 716  B8.00E-12 293 &7 22
NP_773508 313 851  7.00E-16 311 73 23 AAD41622 127 712 1.00E-1f 100 41 41
NP_104150 326 847 9E-18 328 75 22 AAP34187 157 712  1.00E-11 160 53 33

BACY8373 302 84.3 1E-18 92 44 47 AAP34184 154 7.2 1.00E-11 180 53 33
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Fig. 25B~-Continued

Hit_ID tength Bitscore Expected Length #ident %S Hit_iD Lengih Bitscore Expected Length #ldent %3S
AAP34182 155 89.7 3.00E-11 159 52 32 AAABE521 414 &2 7.00E-06 108 3z 29
CAF74790 283 8.7 3.00E-11 284 81 21 AAQEBDS546 303 58.8 5.00F-08 299 g2 20
AAB4B473 248 68.9 5.00E-11 288 68 23 ZP_G0127287530 58.8 5.00E-08 135 40 29
ALC27443 249 68.8 5.00E-11 186 50 26 AAA23951 288 58.5 7.00E-08 46 28 60
AAC27443 248 38.5 7.80E-02 48 20 40 AAAZE05T 288 41.6 9.008-03 307 79 25
AAA9S141 214 68.8 5.00E-11 222 59 26 NP_772484 767 58.6 7.00E-08 273 72 25
NP_281892 248 68.6 7.00E-11 288 66 22 NP_772484 757 34.7 1.10E+00 108 29 26
NP_782319 316 68.2 8.008-11 284 68 23 AAKASBSEEZ 200 58.5 7.0DE-08 205 50 24
ZP_00337274271 a7.4 2.008-10 284 64 22 BAAT73I13 179 58.8 7.00E-08 513 28 42
AAP34189 154 57.4 2.0DE-10 188 52 3z BAATT311 138 58.8 7.00E-08 69 28 42
ZP_Q0335243300 57 2.00CE-10 302 74 24 NP_637307 401 £8.2 9.00€-08 134 38 28
AAMO0628 117 87 2.00E-10 129 46 35 NP_837307 401 38.8 4 90E-01 119 31 26
2P_00149794326 67 2.00E-10 322 67 20 AAU13838 410 £8.2 9.00E-08 121 38 28
NP_872852 415 €6.6 3.00E-10 285 &85 22 AALI3838 410 33.5 TECE-02 260 55 21
CAA24855 38 €6.2 3.00E-10 37 34 21 YP_083110 287 . &7.8 1.00E-07 242 57 23
NP_227898 304 6481 3.00E-10 256 52 24 NP_37807¢ 287 57.8 1.00E-07 241 a0 24
AAMS0636 126 65.1 8.00E-10 130 41 31 AAKS8561 202 57.8 1.00E-07 208 51 24
AAMBOB30 128 65.1 B.O0E~10 130 42 32 NP _772486 757 574 2.00E-07 255 72 28
AAQTE042 195 64.7 1,00E-09¢ 202 52 28 NP_772486 757 34.3 1.40E+00 108 28 26
YP_013346 29t 64.3 1.00E-08 288 51 21 AAG14965 180 57.4 2,00E-07 185 47 25
ZP_00049388242 63.9° 2.00E-08 188 52 27 NP 212316 424 57.4 2.00E~D7 132 a8 28
NP_464233 291 63.8 200E-08 288 81 21 NP 212316 424 35 8.30E-01 77 18 23
ZP_00229464281 63.5 2,00E-0¢ 288 &1 21 AAB81420 398 57.4 2.00e-07 138 38 27
AAO33575 378 63.5 2.00E-08 306 71 23 AABB1420 395 504 2.00E-08 148 43 28
AACR27442 254 63.5 2.00E-0% 202 51 25 AAG14364 410 57.4 2.00E-07 418 87 20
AAC27442 28B4 38.5 7.608-02 49 20 40 NP_384775 394 57 2.00E-07 138 38 27
AACBS633 416 83.2 3 00E-09 268 60 22 NP_384775 394 50.4 2.00E-05 a7 2¢ 33
AAQT5043 195 62.8 4.00E-08 202 51 25 AASO1673 BQ 57 2.00E-07 80 27 45
NP_384778 321 62.4 5.00E-09 321 68 21 ALP33186 144 §7 2.0C8-07 149 47 31
NP_542302 401 §2.4 500E-09 1248 40 29 AAP34181 139 57 2.00E-07 3% 41 30
NP_342302 401 40.8 1.50E-02 118 31 26 AALIOTORD 424 86.6 3.008-07 157 46 28
AAC33576 375 624 500E-08 30§ 71 23 AALIO7038 424 35 §.40E-01% 77 18 23
CACO3720 318 624 5.00E-08 141 46 32 AAPDRE1B 287 866 3.00E-07 243 57 23
CAD11201 281 62.4 5.00E-08 108 38 35 ZP_Q0126974504 56.6 3.00E-07 113 32 28
CAD11198 281 62.4 5.00E-09 108 38 35 ZP_00128874504 43.8 2.00E-Q3 238 80 21
AAQT75041 198 62.4 5.00E-08 202 50 24 A32808 396 56.2 4,00E-07 138 7 26
NP_470057 291 62 6.00E-08 288 60 20 A32808 385 5D.4 2.00E-05 149 43 28
AARGI422 321 62 8.00E-08 321 65 20 NP_521913 316 56.2 400807 305 65 21
AAMM75948 452 816 8.00E-08 231 55 23 NP_746494 521 56.2 4.00E-07 130 41 31
AAQTE048 185 81.8 8.00E-09 202 50 24 NP_746494 521 416 9.00E-03 148 37, 24
AAQTED48 195 61.6 8.00E8-09 202 50 24 AALDG374 205 66.2 4,00E-07 157 42 26
AAQTS5047 185 61.6 8.00BE-G9 202 50 24 Zp_00173445304 56.2 4.00E-07 301 &8 22
AAQTS044 195 61.6 8.00E-C9 202 50 24 AAUT3837 400 55.8 5.00E-07 115 34 28
AAQTS040 195 616 8.00E-0B 202 50 24 AAUIB837 400 327 4.20E+00 254 52 20
BAAZD927 195 61.6 8.00E-09 202 50 24 AAK15325 433 55.8 6.00E-07 132 36 27
AAKS8558 202 §1.2 1.00E-08 208 52 25 AAK15325 433 368.8 2.90E-01 167 45 28
ZP_00237160287 60.8 1.00E-08 243 G2 25 AAABSES4 64 £5.8 £.00E-07 63 27 A2
AAKEES60 202 80.8 1.0D0E-0B 208 51 24 ZP _00278994407 55.8 6.00E-07 25D &8 22
BAA20828 185 60.8 1.008-08 202 50 24 NP_718784 403 65.1 8.C0E-07 1386 33 28
AAU13836 416 60.5 2,00E-08 124 36 29 NP_718794 403 34.3 1.40E400 89 2B 29
AAUT3R36 416 38.8 7.608-02 280 55 21 MP_791768 530 551 B.OOE-QC7 130 36 27
AAKSBBE57 202 Go.5 2.00E-08 208 50 24 NP_772485 757 58.1 8.00E-07 250 863 25
AAKBB548 202 80.5 2.00E-08 208 50 24 NP_772485 757 33.9 1.90E+00 108 28 2%
HP_348828 425 80.1 2.002-08 28¢ &5 22 CARBB4773 399 55.1 8.008-07 183 48 24
NP_348828 425 42.4 5.00E-03 310 69 22 CABB4773 389 38.7 3.4DE-02 72 22 30
YP_128585 411 80.1 2.00E-08 147 39 26 BAAT7309 94 5.1 8.00E-07 49 23 46
YP_095287 411 60.1 2.00E-08 147 38 26 NFP_880130 510 54.7 1.00E-06 136 43 31
AAMBOB38 126 80.1 2.00E-08 124 41 33 YP_003353 422 54.7 1.008-06 110 34 20
AAKSESB547 202 60.1 2.00E-08 208 48 23 NF_992941 337 54.3 1.00E-06 310 73 23
AAKS8550 202 60.1 2.00E-08 208 45 23 NP_B33789 51C 54.3 1.00B-08 136 42 30
NP_104151 358 587 3.008-08 357 81 22 NP_405374 326 54.3 1.00E-Q5 310 73 23
AALRDB376 207 58.7 3.00E-08 162 42 25 ZP_00212898398 54.3 1.00E-06 111 29 28
AAMBD534 128 59.7 3.00E-08 138 44 31 NP _799784 200 53.8 2.00E-C6 258 &5 21
YP_1235858 411 59.3 4.00E-08 147 38 25 NP_772483 763 53.9 2.00E-08 186 47 28
YP_123558 411 32 7.10E+Q0 83 25 30 NP_772483 783 36.2 I.B80E-01 109 28 25
BACTS963 530 58.3 4.00E-08 130 38 29 NP 244487 396 53.9 2.00E8-06 126 33 28
AAKS8548 202 58.3 4.00E-08 208 49 23 CAATE3BE 168 53.9 2,00E-06 159 30 24
AAABGS21 414 58.9 5.00E-D8 270 64 23 BAATT?318 121 53.9 2.008-06 92 32 34
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Fig, 25B-Continued

Hit_I0 Length Bitscore Expected Length #ldent %S Hit_ID Length Bitscore Expected Length #dent %S
BAAT7315 123 53.9 2.00E-08 92 34 YP_04084910746 42.4 5.00E-03 340 71 20
WP 363503 436 3.5 200E-06 256 58 23 YP_04084910746 36.5 2.90801 297 58 19
NP_353593 436 46.2 4.008-04 140 34 24 YP_0408491074C 36.6 2.80E-01 332 69 20
MP_753283 317 53.5 2.00E-06 289 87 22 YP_(4084910746 358 4.90E-01 301 63 20
NP_531268 430 53.5 2.00E-0B 256 58 23 YP_D4084D 10746 338 2.40E+00 279 55 19
NP_531268 430 46.2 4.00E-04 140 34 24 YP_D3a084910746  33.1 3.20B+00 317 68 21
AABB1421 385 53.5 2.00E-06 232 84 23 YP_04084910746 316 9.30E+00 297 57 19
AABE1421 396 40 2.60E-02 87 24 27 AABEB1423 365 48.5 7.00E-05 285 66 23
BAA77301 123 53.5 2.008-08 108 33 30 AABBI423 396 451 8.00E-04 146 38 2B
ZP_00317213517 53.1 3.00E-D8 100 31 31 10RY 55 48.5 7.00E-05 50 24 A8
ZP_00317213517 40 2 60E-02 91 24 28 ZP_ 00167907404 485 7.00E-C5 121 37 30
ZP_0D273869412 52.8 4.00E-06 311 €7 21 ZP_D0167907404 354 6.40E-G1 e 23 23
Zp_u0273669412  35.8 4.908-01 148 B 23 AABER138 37 486 7.00E-G5 35 23 63
ZP_D0056435521 52.8 4.00E-068 185 40 21 AAG14365 411 48.1 1.00E-04 267 51 24
NP_284777 401 52.8 4.006-06 189 A8 25 AAG14365 411 42.4 5.00E-03 116 27 23
NP_384777 401 40 2.60E-02 87 24 27 NIP_384776 394 47.8 1.00E-04 137 34 24
AAQE3645 159 52.4 5.00E-08 150 40 26 NP_3847786 394 45.8 5.00E-04 245 56 22
NP_415601 317 52 7.0DE-U6 305 0 22 AAF34780 3281 A7.8 1.006-D4 286 55 1@
AAQG2964 145 52 7.00E-06 144 38 28 AAF34780 3381 451 8.00E-04 205 58 18
NP_a21770 424 52 7.0CE-06 164 /W 21 AAF34780 3381 a44.7 1.00E-03 274 50 18
CAATS363 168 52 7.00E-06 159 38 23 AAF34780 3381 42.7 4.0DE-03 285 51 17
AAGS5829 317 51.6 9.00E-06 299 66 22 AAF34780 3381 41.2 {20802 300 56 18
NP_967522 361 51.6 9.00E-068 178 44 24 AAF34780 3381 38.7 340E-02 278 48 17
YO _088426 757 61.6 9.008-08 130 40 30 BAADS 186 24 47.8 1.00E-04 24 24 100
AAND2T104 181 56 9.00E-08 181 44 24 NP 562800 451 47.4 2.00E-04 220 53 24
BAA77303 186 516 9.00E-06 88 27 30 NP_455877 317 47.4 2.00E-04 140 38 27
B32808 396 §1.2 1.0DE-05 285 66 23 NP_846141 9904 47 2.008-04 306 B4 20
B32808 396 42 7.00E-03 87 23 26 NP_648141 9304 431 3.008-03 153 3% 23
YP_111446 2634 5t.2 1.00E-06 287 &0 20 NP_846141 9304 387 340E-D2 332 71 21
YP_111446 2634 50.8 1.00E-08 281 58 20 NE_S46141 9904 39.3 4.40E-02 283 66 23
YP_111446 2634 47 2.00E-04 208 63 21 NP_g45141 9904 38.1 9.806-02 279 56 20
YP_111446 2834 48.2 4.00E-04 29t €0 o NP_846141 9804 354 540601 317 66 20
YP_1114458 2634 45.1 8.00E-04 202 58 3 NE_g48141 9904 33.9 1.90E+00 297 57 19
YP_111448 2634 43.5 2.00E-03 284 58 20 AAQTA340 142 47 2.008-04 132 36 27
YFP_ 111448 2634 43.5 2.00E-03 283 58 20 YP_121680 282 47 2.00E-04 223 63 23
YP_111348 2634 43.5 2.00E-03 289 5¢ 20 AAB21164 31 47 2.00E-04 31 24 77
YP_111446 2634 43.1 3.008-03 292 53 20 NP_240778 439 486 3.008-04 134 34 25
YP_111448 2634 42 7.00E-03 281 a3 22 NP_249778 439 32 7.10E+00 257 50 19
YP_111346 2634 40 2€0E-02 295 58 20 ZP_D013BE75432 46.5 J.00E-04 134 34 25
YP_111446 2534 40 2.60E-0Z 298 59 19 ZP 00314296822  46.2 4,008-04 267 54 21
YP_111446 2634 38.3 4. 40E-02 202 &9 19 NP_223759 267 486.2 4.00E-04 149 40 28
YP_111446 2634 38.9 580802 283 53 18 YP_108308 1806 46.2 4.00E-04 296 86 22
YP_111448 2634 374 1.7CE-01 27 48 17 YR_108308 1506 38.1 9.90E02 281 57 20
YP_111448 2634 35.8 4.90E-01 238 50 21 YR _108308 1606 383 9.90E-D2 228 54 23
YP_105520 459 51.2 1.00E-056 248 57 22 YP_108306 1606 38.1 9.80E-02 308 &0 192
YP_105520 459 41.8 9.00E-03 208 80 20 YP_108308 1606 374 1.70E-01 256 58 22
YP_027818 207 51.2 1.00E-08 115 30 26 AAKI7535 140 46.2 4.00E-04 120 35 27
NP_86684% 651 51.2 1.00E-05 129 34 26 CACE4733 78 46.2 4.00E-04 71 25 35
NP_947642 935 50.8 1.00E-05 284 70 24 CACB4731 78 46.2 4.00E-04 Tt 25 35
NP_847642 835 34.3 1.40E+00 93 22 28 AABEO37T 89 46.2 4.00E-04 78 21 26
NF_849266 888 50.8 1.00E-05 28B4 €9 24 AABGO370 B9 46.2 4,00E-04 77 21 7
NP_B49265 888 38.9 5.80E-02 308 83 20 ZP_D0z280372765 45.8 5.00E-04 280 56 20
¥P_009743 523 50.4 2,00E-D5 123 32 26 CAA7E373 1568 458 5.00E-04 139 33 23
YP_008743 523 338 1.90E+00 171 38 21 CAATE3TO 1564 458 500E-04 139 33 23
ZP_001280684282 50.4 2.00E-06 285 68 23 CAAT75388 180 46.8 5.00E04 139 a3 23
NP_232040 750 50.1 3.00E-05 128 36 27 NP_287773 1072 464 6.00E-04 287 &3 18
NP_282040 750 41.6 9.00E-03 228 48 20 NP_267773 1072 338 2.40E+00 91 21 3
ZP_00242042398 49.7 2.00E-05 215 53 24 AAQGAEBT 134 454 6.00E-04 132 35 26
ZP_0N242042398  89.7 3.40E-02 140 35 26 NP_228520 407 45.4 6.00E-04 2930 63 21
AASE6620 430 49.3 4.00E-05 134 34 25 ZP_0032307925334 454 6.00E-04 274 &0 18
AASEEEOC 4320 485 7.00E-06 130 3B 2B ZP_D03230792334 397 3.40E-02 276 498 17
BAA77305 78 48.9 6.00E-Q8 74 28 37 ZP_003230782334 383 440202 293 54 18
7P 007683356523 48.5 7.00E-08 162 43 26 ZP_003230792334 38.5 7.80E-02 284 53 18
ZP_00283358522 35 8.40E-01 108 28 21 ZP_003230792334 37 220801 280 52 18
NP_460155 317 48.5 7.00E-C5 140 38 27 2P_003230792334 34.7 1.10E+00 281 50 1

YP_150904 317 48.5 7.00E-08 140 38 27 CAATS376 163 454 6.00E-04 138 33 23
YP_12B288 304 48.5 7.00E-08 293 53 18 CAATSH374 1565 45.4 6.00E-04 138 33 23

YP_040849 10746  48.5 7.00E-05 303 63 20 CAATS37Z2 159 45.4 8.00E-04 133 33 23



Hit_ID
CAARTS3ET 154
CAATE365 157
CAAT5364 159
AAD25047 156
BAADZ072 24
YP_111448 1530
YR 111448 1830
YP 111448 1530
YP_111449 1530
YP_ 111448 1530
YP_111448 1530
YP_ 111442 1530
YF_ 111449 1530
YE_111448 1530
YP_111449 1530
CAR75375 151
CAAGIE28 438
AAFBT137 159
NP_049252 886
NF_949252 B86
YP_155526 404
YP_155526 404
NP_929192 321
NP_647302 2275
NF_647392 2275
NP 647302 2275
NP_371958 6713
NP_371958 6713
NP_371958 6713
NP_371958 6713
NP 371958 €713
AAPaseiz 107
NP_374548 6713
NP_374548 6713
NP_ 374548 6713
NP_374548 6713
NP_374548 6713
YP 106908 410
YP 0446854 2275
YP_044654 2275
AAF67138 159
AAK39536 107
AAK39E41 107
AAAZ70B0 284
AAA27080 284
YP_110806 1653
YP_ 110805 1653
YP_110805 1653
YP_ 110805 1653
YP_110805 1653
CAAT5371 159
AAD21057 4545
ZP_001627551140
T30822 1385
AAFO4608 4558
CAAS7228 962
CAAST228 1344
CAAST228 1344
CAAST228 1344
CAAS7228 1344
AAK30530 107
AABGO366 89
AAARTDIA 716
AAABIDIL 716
CAF74731 410
AAP4BB10 107
AAP48509 107
AABBO357 89

Length Bitscore

45.4
46.4
454
454
45.1
45.1
44.7
44.3
427
418
412
40
a7
37
34.7
451
45.1
45.1
44.7
33.9
447
32
44.7
44.7
34.3
343

43.5

Expected
6.00E-04
6.00E-04
6.00E-04
6.00E-04
8.00E-04
8.00E-04
1.00E-03
1.00E-03
4.00E-03
8.00E-03
1.20E-02
2.608-02
1.30E-01

2.20E-01

1.10E+Q0
8.00E-04
8.00E-04
8.00E-04
1.00E-03
1.90E£+00
1.00E-03
7 A0E+CO
1.00E-03
1.00E-03
1.40E+00
1.4DE+00
1.00E-03
7.00E-03
1.20E-02
8.40E-01

3.20E+00
1.00E-C3
1.00E-03
7.00E-03
1.20E-02
6.40E-01

3.20E+00
1.00E-03
1.0DE-03
1.40E+00
1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.70E-01

1.00F-03
2.60E-02
2.20E-01

3.80E-01

1.10E+00
1.00E-03
1.00E-03
1.00E-03
1.00E-03
2 00E-03
2.00€E-03
2.00E-03
2.00E-03
2.00E-03
3.00E-08
2.00E-03
2.00E-03
2.00E-03
3.00E-D03
2.00E-03
2.00E-03
2.00E-03
2.00E-03
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Fig. 25B-Continued

Length #ident %S
438 33 23
139 33 28
129 33 23
143 36 25

24 23 85
295 64 21
282 64 21
278 5% 2
320 69 21
288 59 20
284 60 21
280 81 20
280 50 20
283 52 19
257 &5 21
139 33 23
108 28 27
146 37 25
194 49 258
102 28 24
130 35 26
196 44 20
318 T4 23
287 583 18
216 42 19
299 &0 20
303 61 20
163 36 23
332 72 21
276 83 18
267 57 19

94 24 28
303 61 20
183 36 23
332 72 21
276 53 18
297 87 18
124 28 a2
287 53 18
216 42 18
146 37 25

94 24 28

94 24 25

30 21 70

31 18 58
268 58 21
254 56 22
287 &8 20
274 58 20
265 52 ie
139 38 0
228 52 22
205 82 21
284 53 18
228 52 22
284 53 18
284 53 18
284 53 18
284 53 18
269 50 18

94 24 25

7721 27
284 53 18
269 50 18
224 46 20

a1 28 30

91 28 30

77 20 25

Rit_iD
ZP_00326048609
7P_00326048609
CAA36029 21
ZP_00051799172
AAPags11 107
NP_207286 205
NP_936803 088
AAKB9533 107
AARSY385 302
NP_267008 1063
NP_267008 1063
NP_267008 1063
YP 042074 1351
CAAG1527 436
AAK39530 107
AABBO368 88
NP_0320992 1254
YP_10540% 1535
YP_ 105401 1535
YP_ 105401 1535
YP_0GE260 567
NF_906736 846
ZP_ 001432362005
AAK29535 107
AAK3D534 107
AABGE3G5S 89
NP_523179 1309
NP_523179 1309
NP_ 523173 1309
AAFO5046 672
NP_488975 661
NP_78411D 1377
AALEB4TD 2283
AAL58470 2283
AALES470 2283
AALB2470 2283
AAQOTB72 309
YP_129124 398
CACE4729 68
AAAZTOT4 20
AABGS35Y 89
ZP_00089080401
ZP_00089080401
NF_ 465811 1787
ZP 002143701439
7P 002143701439
AABGIZTT B9
AAPO7456 953
CAABDPSD 20
AASSIE0E 44
ZP_00063086801
NP_ 251152 5827
NP_251152 5627
NP_261152 5627
AANIZ0995 3692
AAMI0985 3692
AASD1585 44
AABBO37E 89
AABGY369 89
AABB9364 B9
ZP_00288079749
AAAB2491 20
YP_142319 780
YP_ 140402 710
NP 373178 2271
NP_373178 2271
NF_373178 2271
AAODB463 623

Length Bitscore

43.1
32
43.1
43.4
43.1
431
431
431
42.7
42.7
37
36.6
427
2.7
2.7
427
42.4
42.4
36.2
35.8
42.4
42.4
42.4
42.4
42.4
42 4

36.2
358
42
42
42
42
35.4
33.9
33.5
41.8
416
41.6
41.6
41.8
41.6
38.5
41.2
41.2
32.3
41.2
40.8
40.8
40.8

US 2015/0376241 A1
Expected Length #ident %5
3.00E-03 273 63 23
7.10E+0C 99 26 20
3.00E-03 21 21 100
3.00E-03 136€ k] 22
3.00E-03 N a7 29
3.00E-03 180 42 28
3.00E-03 289 83 21
3.00E8-03 91 27 29
4.00E-03 282 58 19
4.00E-03 291 56 19
2.20E-01 231 42 1B
2.90E-01 281 83 22
4.00E-03 304 58 19
4.008-03 99 2727
4.00E-03 81 28 32
4.00E-03 77 20 25
500E-03 189 38 22
§.00E-03 300 83 21
3.80E-01 307 64 20
4.90E-01 247 46 21
5.00E-03 263 54 20
500603 168 37 22
5.00E-03 256 59 23
5.00E-03 81 25 30
5.00E-03 81 25 30
5.00E-03 77 20 25
7.00E-03 264 60 22
3.80E-01 260 56 21
4.90E-01 247 57 23
7.00E-03 320 64 20
700803 268 63 23
7.00E-03 285 64 22
7.00E-03 209 55 18
6.40E-01 269 58 21
1.80E+00 285 82 18
2.40E+00 270 44 16
9.00E-03 308 71 23
9.00E-03 119 25 21
8.00E-03 65 24 36
9.00E-03 20 20 100
9.00E-03 74 24 382
8.00E-03 122 36 29
7.60E-02 139 36 25
1.20E-02 268 53 21
1.20E-02 297 T2 24
540E+00 272 56 20
1.20E-02 74 23
1.50E-02 283 48 18
1.50E-02 20 20 100
1.60E-02 33 18 47
1.50E-02 241 80 24
2.00E-02 329 67 20
1.40E+00 235 50 21
4.20B+00 312 60 19
2.00E-02 278 64 23
440802 321 7B 23
2.00E-02 38 18 47
2.00E-02 64 21 32
2.00E-02 64 21 32
2.00E-02 64 21 32
2.60E-02 236 51 21
280E-02 20 1| 90
260E-02 302 &4 21
260E-02 302 B4 21
2.60E-02 287 52 18
1.40E+00 216 42 19
7.10E+00 303 62 20
2.60E-02 114 31 27



Hit_ID
YP_114536 437
YP_034700 953
NP_936493 523
NP_764683 9439
NP 764683 9439
NP_ 764683 9439
NP_764683 9438
NP_ 764683 9439
NP 764683 9430
NP 764683 9439
NP 764683 9439
NP_784683 8439
NP 764683 9439
NP_764683 8439
NF_764683 9439
NP_764683 9439
AANDBSAT7 402
ZP_00123691638
2P_000642471003
AATO9051 130
AACDZ050 130
AACOS048 130
AABB2741 425
AABG2741 425
AAR212B4 163
AAR21282 161
ZP_D0319871233
NP_00B064 118
ZP_002335911787
AAGOS046 130
1Q0Y 318
NP_798012 3240
YP_ 015833 662
2P 002814314726
ZP_ 002814314726
ZP_002814314728
ZP_ 002814314728
ZP 002814314726
207002814314726
ZP_ 002814314726
ZP_D02814314726
ZP_00211493472
ZP_002047941979
ZP_002047941979
ZP_002047941979
AAGC43555 35
ZP_(0208729459
NP_928380 567
YP 115646 750
YP_087940 5393
YP_087940 5399
YP_087940 5399
YP_087940 5399
YP_087940 5308
YP_ 087940 5359
YP_087040 5399
YP_087940 5399
YP_087940 5399
NP_781518 518
AAMAG179 146
AAM4B178 147
CAC51118 1564
ZP_00213493557
ZP_00224552561
ZP_ 00355727801
7P 001404443443
AACA43580 36
AABBORTE 89

t 11!

Length Bitscore

A0
40
40
40
38.5
36.2
36.2
36.2
364
34.7
33.9
33.9
331
331
22.3
3186
39.7
38.7
387
39.7
39.7
39.7
39.7
32
9.7
367
39.3
39.3
39.3
39.3
303
388
38.9
38.9
38.1
374
356
35.6
354
35
34.3
38.9
36.9
34.7
33.1
38.9
385
285
38.5
38.5
37.4
37.4

3€.2
35.8

33.9

Expected
2.60E-02
2.80E-02
2.60E-02
2 60E-02
7 .80E-02
3.80E-01

3.80&£-01

3.80E-01

6.40E-01

1.1CE+00
1.90€+00
1.90E+00
3.20E+00
3.20E+00
5.40E+00
8.30E+00
3.40E-02
3.40E-02
3.40E-02
3.40E-02
3.40E-02
3.40E-02
3.40E-02
7.1CE+00
3 40E-02
3.408-02
4,40E-02
4 40E-02
4.40E-02
4 40E-02
4.40E-02
8.80E-02
5.80E-02
5.80E-02
9.90E-02
1.70E-Q1

2.90E-01

2.80E-C1

6 40E-¢1

8.40E-01

1.40E+00
5.80E-02
5.80E-02
1.10E+00
3.20E+00
5.80E-02

0.078
0.076

7.60E-02
7.6DE-02
1.70E-01

4.70E-01

3.80E-01

3.80E-01

4,80E-01

8.40E-01

1.20E+00
2. 40E+00
7.60E-02
7.80E-02
7.60E-02
7.80E-02
7.60E-02
7.60E-02
7.60E-02
7.60E-02
7.80E-02
7.80E-02

Patent Application Publication

Length #ldent %S
83 27 32

301
114
130
169
265
288
258
318
302
314

278

319
324
274
235
235
312

278
257
144
atz
256

273
273
274
284
288
289
302
25

275
223
223
37
286
36
74

Dec. 31, 2015 Sheet 66 of 105

Fig. 25B-Continued

Hit_ID
NP_4158715 307
NP_207906 228
ZP_003235731130
ZP_ 003225731130
ZP_ 00317192676
CARBOSSE &1
NP_771092 695
NP 214145 422
NP_765958 684
ZP_ 003125671475
ZP_ 00240871564
ZP_ 00195263572
BAD134290 718
AAB198168 20
NP_049288 623
#P_DO315446537

ZP_0028845115245

ZP_ 00273676527
ZP_ Q0273576527
NP_800021 623
NP_772493 627
AAP78292  B5S
ZP_00281310507
ZP_ 00289133779
ZP_00289133779
NF_471790 527
NP_471790 927
NP_522834 3332
NP_404384 307
NP_ 338479 347
NP_248731 3535
YP_066441 663
NP_757754 164
NP_670743 308
NP_603201 1724
2P 00290800910
ZP_00219646252
ZP_ 00063136721
NP_799785 346
NP_739300 290
AAPOB35Z 1118
MP_359656 1902
NP 253231 1417
NP 932208 603
CAAB0548 67
AAT28336 160
AAT28335 160
AAT28333 160
ZP_00218988485
ZP_00149774452
AAP34182 119
ZP_00319246821
ZP_ 00284479501
ZP_00005278425
NF_522101 3552
NP_ 954415 1098
ANG31286 1363
ZP_00313083880
AAT28334 160
ZP_(0182337425
2P 00160617717
ZP_00160617717
ZP_001380311417
AARITT20 394
NP_561526 1109
NF_561526 1109
NP_ 340224 664
AAPSE614 499

t ength Bitscore

38.1
38.1
38.1
32.3
37.7
377
37.7
37.7
37.7
37.7
37.7
37.7
37.7
37.7
37.4
374
37.4
37.4
33.8
37.4
37.4
37.4
374
37
36.2
37
kK-
37
37
37
37
37
37
37
37
37
37
37
36.6
36.8
36.6
36.6
36.6
36.6
36.6
6.6
6.6
36.6
36.6
36.6
36.6

38.2
36.2
36.2
36.2
36.2
36.2
36.2
31.8
36.2
36.2
35.8
32
35.8
35.8

US 2015/0376241 Al

Expected Length #ldent %S
$.90E-02 73 21 28
9.80E-02 110 32 29
9.90E-02 202 65 22
5.40E+00 281 57 20
1,30E-01 168 35 20
1.30E-D1 43 16 37
1.308-01 134 39 29
1.30E-01 186 40 21
1.306-0t 1768 45 25
1.30E-01 273 58 21
1.308-01 107 24 22
1.30E-01 183 41 22
1.30E-01 89 18 20
1.30E-01 20 8 90
1.708-01 277 53 19
1.708-01 283 &84 20
1.70E-01 272 85 28
1.70E-D1 30 26 27
1.208+00 83 22 26
1.70E-01 147 31 26
1.70E-0% 228 48 21
1.70E-01 138 32 23
1.70E-01 118 31 26
2 20E-01 198 38 12
3.B0E-01 89 26 28
2.20E-01 281 58 20
9.306+00 210 46 21
2.20E.01 228 52 22
2.20E-01 283 52 20
2.20E8-01 87 25 28
2.20E-01 286 82 21
2.20E-01 120 30 26
2.20E-01 77 23 28
2.20E-01 253 52 20
2.20E-0% 131 34 25
220801 260 53 20
2.20E-01 74 21 28
2.20E-01 298 58 18
2.80E-01 118 29 28
280E01 122 30 24
2.90E-01 143 35 24
2.90E-01 282 80 21
2.90E-01 201 48 24
2.90E-01 53 17 32
2.90E-01 43 18 34
2.80E-01 168 34 20
2.80E-01 166 34 20
2.00E-01 166 34 20
2.90E-01 259 56 21
2.80E-01 264 5 21
2.90E-01 115 x| 26
3.80E-01 65 18 28
3.80E-01 262 &2 19
3.80E-01 193 80 28
3.80E-01 200 45 23
3.80E-01 285 68 21
3.808-01 193 50 25
2.80E-01 181 3g 21
3.80E-01 188 34 20
3.80E-1 245 41 15
3.80E-1 289 62 21
0.30E400 248 46 18
3.80E-01 204 49 24
3.80E-01 148 39 26
4.90E-01 287 83 18
7.10E+00 181 40 22
4,90E-01 272 89 21
4.908-01 183 40 21
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Fig. 25B-Continued

Hi_ID Length Bitscore Expected Length #ldent %S Hit 1D Length Bitscore Expected Lergth #ldent %S
YP_133518 665 35.8 4.90E-01 111 33 28 NF_B695350 459 34.3 1.40E+00 271 84 19
YP_071643 3378 35.8 4.90E-01 280 81 21 NP_34B729 570 34.3 140E+00 162 36 22
YP_049813 317 35.8 4.90E-01 256 61 22 YP_046173 338 343 140600 117 26 22
AAT28337 180 35.8 480801 186 34 20 NP_252087 632 343 1.40E+00 245 43 17
AAA27141 17 35.8 4,90E-01 17 17100 YP_088477 393 34.3 140E+00 148 a3 22
ZP_00270453727 354 64001 239 4% 20 YP_084761 8BC 34.3 140E+00 1286 30 23
AAQSSET7 458 354 840E-C1 266 61 22 YFP_064723 674 343 140E+00 248 48 19
HWP_773497 491 35.4 E6.40E-C1  12¢% 2z 23 NP_836137 626 34.3 140E+00 299 52 17
NP_267038 799 35.4 €.40E-C1 301 7 23 NP_868060 3056 343 140E+00 120 34 28
NP_478503 1487 354 6.40E.01 249 48 12 NP_866060 3056 331 3.20E+00 116 34 29
YF_086339 564 354 6.40E-01 107 23 21 ZP_003233981686 343 1.4 187 41 21
NP_Z07948 1230 35.4 6.40E-01 292 82 21 ZP_00308827366 243 1.40E+00 138 35 25
YP_033058 564 35.4 6.40E-01 107 23 21 ZF_00137780616 34.3 1.40E+00 245 43 17
NP_864533 7716 354 6.40E-01 249 52 2 2P _0012401762% 34.2 1.40E+Q0 254 44 18
NP_765804 2310 354 6.40E-01 200 52 17 ZP_00110825475 343  1.408+00 140 35 25
NP_785787 676 354 8.40E-01 117 33 28 ZF_00046842867 339 1.90E+00 134 356 28
ZP_00323206769 354 6.40E-01 148 36 43 YP_080405 660 33.9 1.80E+00 87 22 25
ZP_00288038087 354 8.408-01 294 a6 19 NP_470074 522 33.9 1.90E+00 288 589 20
CAE46764 510 354 6.40E-01 85 23 S0 NP_g27890 4562 339  1.80E+00 25657 61 23
CAE46762 506 354 8.40E-01 a5 29 30 NP_g15456 833 33.9  1.80E+00 125 35 28
TO8613 619 354 8.408-01 173 37 21 NP_562048 233 33.0 1.50E+DD 258 51 18
AAP34195 125 354 6.40E-01 129 35 27 NP_267826 901 339 1.80E+00 281 56 19
ZP_00338261589 35 8.40E-01 82 20 32 YP_126425 667 33.8 1.80E+00 121 24 23
NP 718836 667 35 8.40E-01 88 20 20 YP_131301 838 33.8 1.80E+00 73 16 a1
YP_128297 361 35 8.40E.01 338 68 19 YP_Q30040 660 339 1.90E+00 105 26 23
YP_132326 529 35 8.40E-01 332 B¢ 20 NP_881473 564 3.8 1.80E+00 109 24 22
NP_812240 368 35 B.ADE-(1 50 44 29 NP_784%71 983 33.8 1.9 298 88 19
NP_9640984 4734 35 8.40E-01 315 66 20 NP_783077 417 33.9 1.90E+00 103 24 23
NP_964984 4734 33.1 3.20E+00 153 a0 26 NP_965011 812 339 1.90E+00 214 49 22
AAN3315C 434 35 §.408-01 127 35 27 NE_084462 1000 339  1.908+00 125 28 22
ZP_0C144837646 36 8.40E-01 243 44 18 AAPO2Y60 599 33.8 1.80E+00 118 30 25
ZP_0C222048485 35 8.40E-01 88 23 26 BAB20920 1172 33.9 1.50E+00 283 55 19
ZP_00220113501 35 8.40E-01 88 23 26 Zk_002891151200  33.5 2.4 &1 17 27
ZP_00137782629 35 8.40E-01 245 43 17 ZP_00058271661 33.5 2.40E+00 278 54 19
ZP_00121836231 35 3.40E-01 165 38 23 AAGS6007 873 33.5 2.40E+03 185 42 22
AAQI8127 2343 35 8.40E-01 238 48 20 AAF81208 277 335 240E+00 199 45 22
NP _948001 587 347 1.1064+0C 121 36 28 NP_794375 538 335 2.40E4+D0 128 23 17
ZP_00319892754 34.7 1.10E+00 284 62 21 YP_115527 534 33.5 2.406+00 80 24 30
ZP_D0319802754 231 3.20E+00 251 51 19 AAKH3934 736 3.5 2.40E+00 89 20 22
ZP_00311897602 34.7 1.10E4+00 269 53 20 NP_306677 971 33.5 2.4 185 42 22
YP_180437 862 34.7 1.108+00 88 24 35 NFP_936398 542 33.8 2.40E+00 300 g2 20
ZP_D03366529824 34.7 1.10E+00 149 35 23 NP_837327 386 3.5 2.408+00 123 21 17
NP_802026 593 34,7 1.10E+00 118 33 2 NP_264159 982 33.5 2.40E+00 203 a7 23
NP 924800 1241 34.7 1.10£+00 73 24 32 ZP_00217082977 33.5 2 40E+00 108 32 28
NiP_463823 8§00 347 110E+00 233 47 20 ZP_00108667978 33.5 240B+00 112 22 25
NP_645581 846 347 1.10E+00 219 44 20 AAB21165 20 33.5 2 ACE+00 20 16 a0
NP_7924285 633 34.7 1.10E+00 283 50 17 BAA23410 632 335 2.4CE+00 228 43 18
NP_561978 244 34,7 1.10E+00 232 48 21 ZP_00290912684 331 3.2CE+00 130 24 18
NP_350172 783 34.7 1.10E+Q0 129 29 22 Ze 00290912684 323 54CE+00 188 35 18
NP_349181 722 34.7 1.10B+00 143 6 25 YP_147976 435 33.1 3.20E400 121 32 26
NP_3491e1 722 334 3.20E+00 292 57 16 2ZP_00338277837 33.1 3.20E+00 109 26 23
AAC1T0434 B26 34.7 1.10E+00 299 52 17 AAUQIB7E 1363 33.1 3.20E+00 179 40 22
NP_§42322 396 347 1.108+00 123 22 17 NPP_798538 678 33.1 3.20E+0C 127 27 21
YP_133410 577 4.7 1.10E+C0 317 1 19 NP_790701 488 33.1 3.20E+00C 162 41 25
NP_259527 594 347 110400 118 33 27 NP_768559 816 334 3.20E+QC B2 19 30
YP_050520 583 347 1.10E+0Q0 118 33 27 NF_415890 1122 33.1 3.20E+00 147 37 25
YP_42378 928 47 1,10E+00 219 44 20 AADOB4BZ 622 331 3.20E+00 120 30 25
YP_012922 500 4.7 1.1CE+00 233 47 20 AAOT0818 €78 33.1 3.20E+00 125 24 23
NP_051325 222 3.7 1.1CE+00 114 30 26 NP_889112 832 331 3.20E+00 250 48 19
NP_782459 568 34.7 110E+00 30§ 81 20 YP_129467 540 33.1 3.20E+00 137 o 22
NP_607532 584 34.7 1.10E+00 118 33 27 YP_133516 467 331 3.20E+00 127 28 20
ZP_00233878541 347 1.10E+00 233 47 20 YP_132040 542 331 3.20E+00 107 7 25
ZP_095212291306 347 1.10E+00 130 38 28 YP_076807 568 33.1 23.20E+00 118 30 25
AAKB4427 542 34.7 1.10E+00 233 47 20 NP_253000 829 33.1 3.206+400 245 42 17
AAABTA4T7 232 347 1.10E+00 149 33 22 YP_083897 576 331 3.20E+00 283 45 17
YP_162386 564 34.3 1.408+00 242 55 22 YP_041162 424 331 3.20E+00 147 36 24
NP 469464 1788 343 1.40E+00 200 85 22 NP_936480 622 33.1 3.20E+00 120 30 25

NP_792202 6520 34.3 1.40E-+00 ;28 33 24 NP_786243 1106  33.1 3.20E+00 330 64 19



HILID
NP_777771 638
NP_764084 2692
NP 764984 3692
MNP_600104 441
NP 593903 466
NP_608047 400
NP_604026 1193
NP 541885 131

Length Bitscose

23,1
az.1
32.3
331
33.1
33.1
33.1
33.1

Patent Application Publication

Expected
3.20E+00
3.2
5.40E+00
3.20E+00
3.20E+00
3.20E+00
3.20E+00
3.20E+00

Fig. 25B-Continued

Length #ident %S
121 28 3
148 30 20
234 52 19
280 53 22
128 24 19
108 29 26
253 52 20
62 24 38

gil42627767|ipe{CADS361.1] TPA: SheC exonuclease

{Bradyrhizoblum japonicum]
19 30

CAAG4859 624
CAAB1Z06 955
BABOS269 413
AAD43469 912
ZP_00137783633
ZE 00123950634
ZP_00128148551
ZP 003460801463
ANGBO3GT 896
PCE003 624
P7607Z 1120
BAAZ3413 629
ZP_00326431553
CAATI304 033
NP_252099 6290
AAMO1202 183
ZP_000531851136
NP_993634 2578
YP_081348 561
NP_471252 1186
NP_460482 290
NP_464250 601
NP_929013 180
NP 793014 6274
NF_790315 541
NP_769573 564
NP_563507 721
NP_406024 2535
NP_g36703 888
AAPEB776 742
NP_BB2071 1175
NP_419323 622
YP_ 108428 634
NP_109825 228
¥P_0123383 801
NP 669014 2579
2P 00284267481
ZF_00280424428
AAMOIZ01 183
BAA23412 529
NP_326455 750
CAABS198 545
NP_391003 552
A43292 818
BAAD2196 777
AAPUBEBC 1658
AAPOBBB0 1858
NP_£46487 424
NP_718941 169
NP_716001 706
NP_801002 542
AAQB0540 2373
AADS8380 B30
NP_770343 582
AAFO6820 652
AAF94794 596
NP_404241 3295

i

!

1

!

i

i

331
331

32.3
323
323
32.3
323
az.3

32.3

1261

3.20E+00
3.20E+00
3.20E+00
3.20E+00
3.20E+00
3.20E+00
3.20E+00
3208400
3.20E+00
3.2
3.208+00
3.20E+00
4.20E+00
4.20E+Q0
4.208+00
4 20E+00
4.208+00
4 20E+00
4.20E+00
4.20E+00
4.20E+00
4.20E+00
4.20E+00
4.2
4.20E+C0
4 20E+C0
4.20E+Q0
4.20E+00
4.20E+00
4.20E+00

" 4,20E+Q0

4.20E+00
4.20E+00
4 20E+00
4.20E+00
4.20E+00
4. 20E+00
4.20E+00
4.20E+00
4.20E+00
5.40E+00
5.40E+00
5.40E+00
5.40E+00
5.40E+00
5.40E+00
5.40E+00
5.40E+00
5.40E+00
5,40E+00
5.40E+00
5.4DE+00
5.40E+00
5.4
5.40E+00
5.408+00
5.40E+00

33.1 3.20E+0082

284 47 18
239 47 12
280 63 22
240 48 20
245 42 17
96 24 25
266 a6 317
274 69 25
82 19 20
284 47 16
147 37 25
248 42 17
307 70 22
145 30 2
127 32 25

154 a9 18

280 g1 21
77 z1 27
186 80 26
121 29 23
127 32 25
121 27 22
238 47 18
322 80 18
103 28 28
134 35 28
149 33 22

Hit_iD
YP_032604 1872
NF_782523 471
NP_765908 300
NP_765785 952
NP 506940 628
CAFa2001 1828
CADGE598 1184
ZP_002394501038
2P 00236257289
ZP_002326811066
CABYS193 326
AAT41983 427
AAF26839 177
AAS93940 693
ZP_002188313513
ZP 00171926505
ZF_ 00201727822
ps55116 @53
ZF._00148920505
ZP_ 00432930158
ZP_0DORB108451
AAR27341 3241
2P 00312864422
ZP 00298543733
7P 003410411311
ZP_ 00208461932
ZP_ 00046132979
NI"_454751 1086
NP_gB5521 1195
AADB0246 251
NP_758828 432
NP 699533 317
NP_348950 371
NP_207534 483
NP_ 249777 683
YP_060448 1039
YP_ 041227 2189
YP 010811 580
NF_784951 3380
NP_765438 495
NP_757771 1378
NP_BB8BS2 443
AAD19442 5431
ZP_002842243286
CAADS367 577
BADS1767 1173
BACS7543 289
ZP_00356478658
ZP_ 00215525404
7P 00216989433
ZP_ 00211381462
ZP_00220828371
ZP_00154B00558
ZP_00348486544
ZP_ 00138674683
ZP_00274787513
NP_326524 1125
CAA41384 1134
AADD2408 289
ZP_00054847736
NF_841106 1062
NP_813981 522
NP_794891 647
NP_766736 691
NP_562167 327
NP_561782 2104
NP_358633 1091
NP_348987 570
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Length Bitscors

323
32.3
32.3
32.3
32.3
32.3
323
323
32.3
32.3
32.3
32.3
32.3
32.3
323
32.3
32.3
32.3
32.3
32.3
32.3
2.3
32
32
32

US 2015/0376241 Al

Expected Length #ldent %5
5.4DE+00 118 31 26
5.408+00 107 20 18
5.40E+00 132 28 21
540E+00 195 37 18
540E+00 271 80 22
540E+00 228 86 24
54081400 270 48 18
540E+00 243 52 21
540E+00 156 31 19
§.408400 277 57 20
540E+00 104 27 25
8540E+00 245 48 19
5.40E+00 86 23 28
54DE+00 137 28 1
540E+00 204 51 25
5406+00 283 48 18
540E+00 306 59 19
5.40E+00 222 48 20
5.40€+00 188 31 22
540E400 106 26 24
540E+00 138 33 23
5.40E+00 102 24 23
7108400 142 36 28
7.10E+00 278 50 17
7.40E+00 230 37 18
7.108+00 211 43 20
7.10E+00 143 32 22
7.10EHQ0 277 56 20
7.10BE+00 B8 8 27
7. 10E+00 98 30 30
7.10E+0C 164 & 21
7.10E+0C 56 22 29
71 147 35 23
7.1 122 32 26
74 303 72 23
7.1 193 42 2t
7.30E+0¢ 149 35 23
7.10E+00 206 44 21
7.10E+00 76 2% 27
710400 74 % 21
710E+00 73 22 30
7.10E400 BB 17 28
7.10E+00 206 44 21
710E+00 283 62 21
7.10E+00 163 32 19
710E+00 283 53 18
73 135 33 24
7.1 128 32 25
71 118 25 21
71 81 20 32
74 89 23 25
7.1 115 31 286
7.1 139 31 22
7.3 23 22 23
7.4 303 72 23
9.3 247 48 18
9.3 174 37 M
9.3 147 31 21
9.3 81 21 25
.3 272 53 19
8.3 221 48 2t
a3 137 33 24
8.3 119 a7 22
9.3 101 30 29
2.3 253 47 18
0.3 126 23 18
9.3 137 31 22
9.3 300 64 21
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Fig. 25B-Continned

Hit_1D tength Bitscore Expected Length #ident %S Hit_{D tength Bitscore Expected Length #dent %S
NP_223662 668 316 2.3 138 32 23
YP_084257 1041 31.6 9.3 243 51 20
YP_130345 561 316 9.3 303 57 18
YP_130208 521 316 9.3 273 61 2
YP_071037 2580 31.6 9.3 290 61 21
YP_{70267 808 316 9.3 249 53 21
AAKS3838 733 31.6 3.3 29 1€ a1
NFP_072757 398 31.6 9.3 156 36 23
YP 056420 528  31.8 9.3 84 25 26
¥P_030044 959 31.6 9.3 276 57 20
YP_028999 810 31.6 9.3 243 52 21
NF_600558 288 3.6 8.3 83 18 28
NP_667914 598 31.6 9.3 276 57 20
NE_B56818 807 31.6 8.3 243 52 21
NP_965588 1218 31.6 9.3 246 40 16
ZP_00305598305 31.8 9.3 69 21 30
ZP_00287783642 318 9.3 232 47 20
ZP_002356052646 21.€ 9.3 176 34 19
ZP_00233607236 318 9.3 121 27 22
BACH8831 1083 31.8 8.3 147 31 21
FCSOAG 1164 31.6 9.3 147 4 21
CAA42442 11€4 316 Q.3 147 31 21
AAT10376 1188 31.8 9.3 147 31 21
AAC18948 269 31.6 9.3 81 21 pi
ZP_001598181318 316 8.3 233 54 23
2P 00203712834 31.6 8.3 11z 28 25
ZpP_ 00125435646 31.6 8.3 225 42 18
ZP_00127230469 316 a.3 278 54 19
ZP_0012246035564 31.6 9.3 284 58 20

AAK11817 437 31.6 8.3 108 28 26



Patent Application Publication  Dec. 31, 2015 Sheet 70 of 105  US 2015/0376241 A1l

Fig. 25C

Hit_tD Length Bitscore Expected Length #ident %S Hit_ID Length Bilscore Expected Length #ident %S
NP_g79221 355 364 1.00E-100 385 207 B8 NP_842301 399 198 200848 212 113 83
ZP_ 00169997351 343 1.0CE-23 261 201 55 NP_542301 399 103 1.008-21 307 &7 28
NP_992908 362 318 4.0CE-85 3068 202 54 ZP_D0236470278 196 2.00E-48 293 117 39
NP_406408 360 318 4.00E-86 "368 202 &4 ZP 00236469286 195 3.00E-48 292 118 40
NP_238384 588 308 4 00E-82 274 169 61 ZP_D0244371402 195 4.00E-48 400 144 36
NF_288384 585 142 4.00B-33 115 74 64 ZP_30313275272 193 1.00E-48 292 148 40
NP_310689 585 308 4.00E-82 274 169 61 2P_00325280600 183 1,008-48 290 120 41
NP_310689 585 142 4,00£-33 118 74 B4 ZP_00335280609 114 1.00E-24 158 67 42
NP _754230 585 298 3.00E-80 223 157 70 NP_637306 399 193 1.00E48 241 119 48
NP_754230 595 138 5.00E-32 268 106 41 NP_B373068 3¢9 104 1.008-21 31g g3 28
NP_707809 550 283 8.00E-78 202 154 76 ZP_D0244372404 193 1.00E-48 404 150 37
NP_707808 550 140 9.00E-33 1186 71 61 YP_065397 1128 192 3.00E-48 252 120 47
NP_416433 498 287 8.00E-77 177 146 82 YFP_065397 1128 107 2.00E-22 254 789 31
NP_416433 498 149 3.00E-35 151 80 52 YP_001494 285 192 4.00E-48 302 112 37
NP_B841632 275 285 4.00E-76 297 158 83 NP_7125088 285 192 4.00E-48 302 112 37
NP_456520 506 284 7.00B-76 175 150 83 NP_231819 379 189 2.008-47 375 130 34
NP_456520 506 148 3.00KE-35 a1 76 83 YP_109915 388 188 2.00E-47 385 138 38
NP_461698 506 283 G.00E-76 232 180 68 NP_831434 272 188 2.00E-47 296 114 38
NP_481698 506 155 4.00E-37 100 81 31 YP_076801 275 189 3.00E-47 296 114 38
NF_480912 4858 280 B.O0E-75 175 148 84 NP_867579 277 188 4.00E-47 301 117 38
NPF_460912 495 162 3.00E-36 98 79 80 Y _027349 287 168 B5.00E-47 202 112 38
NF_883763 332 272 2.00E-72 382 180 45 NP _g72081 285 187 9.00E-47 300 113 37
NP_875790 391 268 5.00E-71% 3g1 182 48 ZP_00236458284 187 1.00E-46 295 111 37
NP_889078 381 265 1.00E.70 361 183 46 ZP_00288129272 186 2.00E-4€ 296 112 37
ZP_D0091764573 254 8.00E-E7 262 144 54 NP_g67577 274 188 3.00BE-46 292 116 38
ZP_00091764573 139 4.0DE-32 80 71 78 ZP_00200889296 184 6.00E-46 300 110 36
ZP_D0173465285 249 1.00E-68 297 145 48 YP_120126 382 184 7.00E-46 382 130 34
NP _803549 282 248 6.00E-65 297 137 48 NP_210228 286 183 2.00E-45 208 114 38
ZP_ 00256126272 247 7.00E-88 236 145 48 NP_34B8182 278 182 3.00E46 292 116 38
NP_803548 282 248 2.00E-64 297 137 46 YP_010680 288 182 3.00E45 311 119 38
ZP_00239013269 238 4.00E-62 282 133 48 NP_231773 376 182 400845 375 133 3§
ZB_ 00148772272 236 1.00E-61 206 121 44 ZP_00130180299 181 500E-45 285 107 36
ZP_00239014271 236 2.00E-61 2986 133 44 NP_218303 286 181 8.00E-45 304 107 356
NP 718792 272 236 2.00E-61 297 140 47 NP_218305 285 181 8.00E-45 301 111 38
ZP_00274388386 236 2.00E-61 167 122 73 MP_831435 273 180 1.00E-44 208 115 38
ZP_00274388386 1358 §.00E-31 8z 68 73 YP_123618 475 179 2.00E-44 309 124 40
ZP_00283011271 235 3.00E-81 286 133 44 YP_123618 475 10 1.00E-23 200 77 38
ZP_00288132271 235 4,00E-61 295 136 46 YP_035879 367 179 2 00E-44 365 125 34
ZP_C0288131271 234 5,00E-61 295 138 48 YP_095369 475 178 4.Q0E-44 309 125 40
ZP_£0209645314 234 &.00E-61 296 137 48 YP_095369 4756 109 2.00E-23 198 78 39
ZP_060288133271 233 1.00E-80 295 135 48 YP_001838 281 177 9.C0E-44 300 107 38
NP_718783 273 233 1.00E-60 287 138 46 NP_971613 286 177 9.00E-44 304 108 35
ZP_00288136271 230 Q. 00E-680 2986 132 44 NP_202165 285 177 1.00E-43 299 104 34
ZP_00211492272 228 2.00E-59 281 134 A€ YP_056420 857 177 1.C0E-43 231 108 48
ZP_00289022272 228 3.00E-69 206 136 45 YP_066429 857 115 4,00E-26 227 81 35
NP_854080 276 228 5.00E-69 298 133 44 YP_0116586 297 177 1.00E-43 210 113 88
RP_781772 282 223 1.00E-57 297 122 43 YP_126643 475 176 2.00E-43 309 122 38
NP_622175 276 220 1.00E-68 296 134 48 ¥P_126643 475 110 1.00E-23 281 &8 35
ZP_00202655327 219 2.00E-56 329 133 40 YP_001490 282 1786 2.00E-43 300 107 35
NP_BT1067 421 219 2. 00E-56 181 1089 60 NP_970090 277 176 2.00E-43 285 110 37
NP_8710E7 421 120 1.00E~26 345 109 31 NP_231775 378 176 2.00E-43 377 134 35
ZP_00127282271 218 4.00E-56 283 128 45 YP_Q72597 336 176 3.00E-43 342 113 33
YP_08pgg2 210 218 4.008-56 313 138 43 NP_212281 336 176 3.00E-43 342 113 33
NP_244483 272 214 9.00E-35 284 124 42 NP_712589 282 176 3.00E-43 300 107 35
ZP 00263336255 213 2.CO0E-54 269 125 46 NP _521943 273 175 3.00E-43 297 102 36
ZP_[01833802756 210 1.00E-53 289 128 42 NP_231818 377 178 3.00E-43 377 129 34
NP_782313 275 209 2, 00E-53 296 125 42 YP_013330 287 173 1.00E-42 296 107 36
NP_693648 338 209 2.00E-53 338 131 38 NP_470041 287 173 1.00E-42 286 107 36
ZP_00289017266 209 2.00E-53 285 125 42 NP_484217 287 173 1.00E-42 286 107 36
ZP_00288012373 209 3.00E-53 282 117 41 NP _797187 384 173 100842 3864 125 32
NP_391416 304 208 5.00E-53 306 130 42 NP_935284 376 173 1.00E-42 378 121 32
NP_801058 284 207 8.00E-53 307 118 39 NP_969824 277 172 3.00E42 295 109 38
NP_3488206 275 207 1.00E-52 295 122 41 NP_972083 286 172 4,00E42 204 106 34
NP_798R40 377 202 2.00E-51 376 32 35 NP_760797 377 171 7.00E-42 276 123 32
ZP_00313276273 201 8.00E-51 205 120 40 ZP_00346385295 171 7.00E-42 292 88 33
ZP_00236467307 200 1.00E-50 308 119 38 NP_348785 283 171 9.00E42 290 104 35
NP_867402 282 199 3.00E-50 205 124 42 NP_782278 2B0 170 1.00E-41 294 105 38

NP_967404 277 186 2.00E48 292 120 41 ZP_00279040381 170 1.00E-41 378 127 33



Hit_ID
NP_231774 2377
YP_ 011268 297
NP_802681 372
NP 248783 488
NP_245783 488
ZR_ 00136680488
ZP_D0138580488
ZP_ 00130923288
NP_708637 376
NP 798638 378
AAPOS637 248
ZP_00317212580
£ 00317212580
NP_ 746482 687
NP 746482 887
ZP_ 00100062385
ZP 00317210587
ZP_ 00317210587
NP_712200 283
YP_(01838 283
NP 770335 274
ZP_00218989614
ZP_00218069514
ZP_ 00270446298
NP_035285 366
NP_045303 274
NF_750224 377
NP_933767 377
YP_ 128288 4286
YP_128298 426
ZP_ 00328901380
NF_g35286 477
NP_033764 385
NP_933764 385
ZP_ 00273972629
ZP_ 00273972629
YP_ 129126 383
YP_ 129126 393
NP_D78099 266
ZP_00287990272
YP_035878 266
NP_759225 374
NP_758225 374
NP 782289 268
ZP_ 00004597493
ZP_ 00004547483
YP_083129 266
AAPO8E34 266
NF_228567 387
2800236466266
YP_083130 480
¥YP_083120 460
NP_348261 269
NP_ 242343 464
NP 242243 454
MF_978100 465
NP_u78100 465
AADOBY50 375
NP_g33768 375
NP_391395 160
NP767170 374
NP 797170 374
NP 008288 513
NP_908288 513
NP_2068915 514
NP_206915 514
NP 222828 514
NP_222828 §14

i

i

Length Bitscore

182
189
187
167
113
167
113
167
187
187
166
184
99.4
164
86.3
163
162
95.9
162
161
160
156
0.1
154
153
152
151
151
151
894
149
149
149
102
146
104
145
20.5
145
142
142
141
102
141
140
97.1
140
140
140
138
137
80.9
137
130

126
75.1

Expecled
2.00E-41
2.008-41
7.00E-41
9.008-41
2.00E-24
9.00E41
2.00E-24
8.0CE-41
1.0CE-40
1.00E-40
5.00E-40
8.00E-40
3.00E-20
8.00E-40
3.00E-19
1.00E-33
4.00E-39
3.00E-18
4 00E-39
5.00E-39
1.00E-38
2.00E-37
2.00E-17
1.00E-36
1.00E-36
3.00E-36
5.00E-36
7.00E-36
7.00E-2G
3.00E-17
2.00E-35
2.00E-35
3.00E-35
5.00E-21
2.00E-34
8.00E£-22
4.00E-34
1.00E-17
4.00E-34
4.00E-33
4.008-33
6.00E-33
5.00E-21
6.00E-23
G.00E-33
2.00E~10
9.00E-33
1.008-52
2,00E-32
5.00€-32
8.00E-32
1.006~14
1.00E-31
2.00E-29
3.00E-19
2.00E-28
6.00E-13
G5.00E-27
6.00E-27
2.00E-25
2.00E-23
1.008-12
2.00E8-23
2.C0E-12
7.G0E-23
1.0CE-13
1.0CE-22
1.0CE-13
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Length #dant %8

378
205
369
‘242
335
242
335
284
377
377
271
222
182
252
12¢
388
254
328
301
301
298
242
86
305
37
295
376
376
251
149
382
378
178
301
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Fig. 25C-Countinued

127
101
122
103
100
163
100
103
125
1286
88
101
€8
103
53
128
108

33
34
32
42
29
42
29
36
32
33

HiLID
NP_282485 5§72
NP 282485 572
AAP78393 514
AAP7E393 514
NP_420273 273
NP_507654 518
NP_S07654 518
NP 404368 404
NP_B70739 401
NP 670739 401
NP_282484 §72
NP 282484 572
NP_214372 518
NI 214372 516
ZP_0D313281302
7P 001000430955
ZP_ 00100043955
NF_ 420274 273
NP_419808 273
NP_419611 273
YP 071817 400
YE_ 071817 400
NF_865695 718
NP_BG5696 718
NP_B22171 286
AAPTB250 508
AAPTE250 50B
NP_419610 273
NP_886107 739
NP 866107 739
NP_223266 510
NP_223266 510
NP_404369 399
2P 00299642294
NP_867573 685
NP_867573 535
NP_404370 401
ZP_00329910305
2P 00196929279
NP_3535672 306
NP 693427 293
ZP_ 00098298321
NP_227947 258
NP 954084 208
ZP_ 00289010110
NF_700301 282
NP 391420 298
NP_541127 282
2P_00288130268
NP_773506 313
NP 104150 328
ZP_00339045281
YP_080866 303
NF_773505 314
NP_353570 313
ZP_ 00339044282
ZP_00007767281
NF_ 840389 299
ZP_ 00339046273
ZP700338034282
ZP_00193517283
ZP_ 00337030282
NP_807272 253
ZI 00270458289
ZP_00289016275
NP_353571 337
NP_531244 320
ZP_00183364320

i

1

i

i

1

H

1

{

i

i

1

i

3

f

3

Length Bitscore

1086
79.3
104
68.9
104
103
94.7
102
102
57.4
102
72.8
100
&2
99.4
884
63.5
o8
88
08.6
98.2
60.1
982
281.3
8B.2
97.8
78.3
97.4
Q7.4
783
88.3
a2.4
85.9
85.5
92.8
85,5
Q2
91.7
91.7
91.3
g91.3
20.9
89.7
88.7
897
88.5
8a.7
86.7
855
85.1
84.7
84
83.2
80.9
787
79.3
78.8
77.8
77.4
¥7.4
76.6
76.3
74.3
728
72
71.8
716
718

Expected
3.00E-22
3.008-14
8.00E-22
5.008-11
1.00E-21
2.00E-21
B.00E-19
3.00E-21
3.00E-21
1.00E-07
5.00E-21
3.00E-12
1.00E-20
6.00E-09
3.00E-20
3.00E-20
2.00E-09
4,00E-20
4.00E-20
5.00E-20
7.00E.20
2.00E-08
7.0DE-20
9.00E-15
7.00E-20
9.00E-20
3.00E-13
1.00E-18
1.00E-19
3.00E-14
3.00E-18
4.00E-15
3.00E-18
5.00E-18
3.00E-18
5.00E-18
5.00E-18
7.00E-18
7.00E-18
9.00E-18
9.00E-13
1.00B-17
3.00E-17
3.008-17
3.00E-17
6.00E-17
2.00E-16
2.00E-16
5.00E-16
6.00E-18
8.00E-18
1.00E-15
2.00E-15
1.00E-14
3.00E-14
3.00E-14
6.0DE-14
1.00E-13
1.00E-13
1E-13
2.00E-13
3.00E~13
1.00E-12
3.00E-12
5.00E-12
7.00E-12
7.00E-12
7E-12

US 2015/0376241 Al

Length #ldent %S
171 63 36
13z 48 36
188 67 35
115 40 34
297 76 28
192 €3 32
333 B5 25
223 87 30
223 67 30
84 28 33
181 g6 38
132 45 34
208 82 29
128 38 30
274 68 28
270 82 30
154 47 3D
292 75 25
282 72 24
292 72 24
207 &1 29
i1s 37 32
284 88 30
143 57 39
290 83 28
170 60 35
297 74 24
292 e 23
257 78 29
250 70, 28
7o &7 33
3t 78 25
295 78 28
286 78 28
168 62 36
128 5% 43
309 % 258
288 73 28
288 79 27
313 ¥ 24
203 75 2B
32 8% 28
248 83 25
230 75 25
a7 47 54
208 76 25
288 80 27
208 75 28
296 76 25
211 73 23
329 75 22
206 75 28
281 70 24
M7y 73 23
313 75 23
208 72 24
302 w0 23
280 7 24
280 73 28
294 72 24
280 65 22
209 69 23
278 85 23
302 69 22
25 a4 23
324 75 23
324 75 23
321 74 28



Hi_ID
NP_281892 249
NP 782319 316
ZP 00337274271
ZF DD335243300
ZF_ 00149794326
NP_972952 416
NP_ 227698 304
¥P 013345 201
7P 00049388242
NP_464233 291
ZP 00229464291
AAGE5633 416
NP_384778 321
NP 42302 401
NP_642302 401
NP_470067 291
ZP700237180287
NP_348828 425
NP 348828 425
YP 126586 411
YP_095257 411
NP 404151 356
YP_ 123668 411
YP_ 123558 411
AAQB0546 309
ZP_0D127287530
NP_772484 757
NP 772484 V57
NP_637307 401
NF_637307 401
YP_083110 287
NP_978079 287
NI°_772486 757
NP_772486 757
NP 212316 424
NP 212316 424
NP_384775 394
NF_384775 394
YP_ 072631 424
YO 072631 424
AnBoas1s 287
ZP_00128974504
ZP_ 00128974504
NF_521913 318
NP_746494 521
NP_746484 521
ZP_00173445304
ZB_ 00273984407
NF_718794 403
NP_718794 403
NP 791768 530
NP_772485 757
NP 772485 757
NP_B880130 510
YP_003353 422
NF_992941 337
NP B83789 510
NP_405374 326
ZP_00212998398
NP_799784 209
NP 772483 763
NP 772483 763
NP 244487 395
NP_253593 436
NP_353503 436
NP_753283 317
NP 531268 430
NP 531268 430

¢

i

t

t

{

f

i

{

Length Bitscore

68.8
68.2
67.4

5558
8§51
34.3
55.1
85.1
339
54.7
54.7
54.3
54.3
54.3
§4.3
82.9
53.2
36.2
53.8
53.5
46.2
53.8
63.5
48.2

Expected
6.00E-11

8.00E-11

1.008-10
2.00E-1C
2.00E-1C
2.00E-10
7.00E-10
1.00E-08
1.00E-09
1.008-08
2.00E-02
3.00E-09
4.00E-08
4.00E-09
1.30E-02
6.0DE-09
1.00E-08
2.00E-08
5.00E-03
2.00E-08
2 00E-08
3.00E-08
4.00E-08
£.20E+00
5.00E-08
5.00E-08
6.008-08
9.6CE-01

8.00E-03
4,30E-01

1.00E-07
1.00E-07
1.00E-07
1.20E+0CQ
1.00E-07
7.30E-01

2.00E-07
2.00E-05
2.00E-07
7.30E-01

2.00E-07
2.00E-Q7
2.00E-03
3.00E-C7
3.00E-C7
8.00E-C3
3.00E-07
5.00E-07
7.00E-07
1.20E+00
7.00E-07
7.00E-07
1.60E+00
8.00E-07
9.00E-07
1.00E-06
1.00E-00
1.00E-06
1.00E-06
2.00E-06
2.00E-06
3.30E-01

2.00E-06
2.00E-08
3.00E-04
2.00E-06
2.00E-08
3.008-04
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Fig. 25C-Continued

Length #ident %S
66 22

288
284
284
302
322
285
266
288
188
288
288
268
21
134
118
288
243
289
310
147
147
357
147
83
299
135
273
109
134
119
242
241
265
109
132
77
138
87

258
186
109
128
256
140
2089
258
140

68 23
84 22
74 24
&7 20
65 22
62 24
61 21
52 27
61 21
61 21
60 22
&8 21
40 28
31 26
80 20
82 25
85 22
Ba 22
3?26
39 26
8t 22
38 25
25 30
62 20
40 29
72 26
20 26
38 28
3 26
57 23
60 24
72 28
29 26
38 28
18 23
38 27
23 33
a8 29
18 23
57 23
3z 28
50 21
65 24
41 31
37 24
68 22
55 22
36 26
286 290
38 27
83 25
29 28
43 31
34 30
73 23
4z 30
73 23
29 26
55 21
a7 25
29 26
33 26
0 23
34 24
67 22
59 23
34 24

HI_ID
ZP_ 00317213517
ZP_ 003172138617
ZP_ 00273660412
ZP_ 00273569412
ZP_00055436521
NF_384777 401
NP_384777 401
NP 415601 317
NP_421770 424
NP 287217 317
NP_967522 361
YP 066426 757
YP_ 111446 2634
YP 111446 2634
YP 111446 2634
YP_111446 2634
YP 111446 2634
YD 111446 2634
YP_111446 2634
YP_ 111446 2634
YP_ 111446 2534
YP_111446 2534
YP_ 111446 2534
YP_ 111446 2634
YP_ 111446 2634
YP_ 111446 2534
YP_ 111446 2634
YP_111446 2634
YP_105520 459
YP_ 105520 459
Ye_D27819 207
NF_866340 667
NP 947642 935
NP_947642 935
NP_040266 888
NP_040286 388
YR 009743 523
Ye 009743 523
ZP 00120084282
NF_282040 750
NP 282040 750
ZP_ 00242042308
7P 00242042308
ZP_ 00263366523
ZP_ 00263356523
NP_460155 317
YP_ 128295 304
YP_040849 10746
YP_040849 10746
¥F_040849 10746
Y _040849 10748
YP_040849 10746
YP_040849 10746
YP_ 040849 10746
YP_ 040849 10746
7P 00167007404
ZP_ 00167907404
NP_384776 394
NP_384776 394
NP_562800 451
NP 455677 317
NP_G646141 9904
NP_546141 5904
NP_ 546141 9904
NP_546141 9904
NF_646141 9304
NP_B46141 9904
NP_B46141 9904

}

[

f

f

{

{

i

f

i

i

i

i

f

i

tength Biiscore

53.1
40
52.8
36.8
52.8
52.8
40
52
52
51.6
518
1.6
51.2
50.8
47
48.2
a5.1
43.5
432.5
43.8
43.1
42
40
40
393
38.9
37.4
356.8
51.2
41.8
512
51,2
50.8
34.3
50.8
38.9
50.4
339
50.4
50.1
41.6
49.7
30.7
48.5
35
48.9
48.5
48.5
42.4
36.5
36.6
35.8
23.5
331
31.8
48.5
35.4
47.8
45.8
47.4
47.4
a7
431
39.7
39.3
381
35.4
33.9
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Expected Length #/dent %S
3.00E-06 100 31 3
2.30E-02 N 24 26
3.00E-06 311 67 21
4.30E-01 146 35 23
3.00E-06 185 43 21
3.00E-06 139 48 285
2.30E-02 87 24 27
5.00E-06 305 70 22
6.00E-06 1864 36 21
B.00E-06 299 86 22
B.00E-06 178 44 24
8.00E-08 130 40 30
1.006-06 287 80 20
1.0CE-08 281 59 20
2.0CE-04 286 63 21
3.00E-04 291 a0 20
7.00E-04 292 58 19
2.00E8-03 284 58 20
2.00E-D3 283 58 20
2.00E-03 288 88 20
3.00E-03 282 59 20
6.00E-03 281 63 22
2.30E-02 298 89 20
2.30E-02 208 58 19
3.908.02 302 59 19
5.10B-02 283 83 18
1.50E-01 278 48 17
4.308-01 238 5C 21
1.00E-06 248 57 22
8.00E-03 288 60 20
1.00E-05 11§ 30 26
1.00E-05 128 34 26
1.00E-05 28B4 76 24
1.20E+00 a3 22 23
1.00E-05 284 62 24
510802 305 63 20
2.00E-08 123 32 26
1.60E+00 171 36 21
2.00E-08 285 88 23
2.00E-08 128 38 27
8.00E-03 229 48 20
3.00E-058 215 53 24
3.00E-02 140 35 25
6.00E-05 182 43 28
7.30E-01 106 23 21
6.00E-08 140 38 27
6.00E-08 203 53 18
6.00E-05 303 B3 20
5.00E-03 340 71 20
2.50E-01 287 58 19
2.50E-01 332 63 20
4,30E-01 3 63 20
210E+0D0 279 85 19
2.80E+DD 317 68 21
8.10E+00 287 57 19
6.00E-05 921 37 30
5.60E-01 938 23 23
1.00E-04 137 34 24
4.00E-04 245 58 22
1.00E-04 220 &3 24
1.00E-04 140 a8 27
2.00E-04 306 64 20
3.00E-03 183 36 23
S.0DE-02 332 71 21
3.90E-02 283 g 23
8.60E-02 278 56 20
5.60E-01 317 66 20
1.60E+00 207 57 19



Hit_ID
YP_012160 262
NP 240778 430
NP 249778 439
ZP 00138675439
2P 00314296622
NP_223759 267
YP_108306 1606
YP 108306 1606
YP_108306 1606
YP_ 108306 1606
YP_108306 1606
ZP_0029D372765
NP_2687773 1072
NP_267773 1072
NP_ 228620 407
ZP 003230792334
ZP_003230792334
ZP_003230792334
ZP_ 003230792334
7P 003230792334
ZF_003230752334
YP_111449 1530
YP 111449 1530
YP_111449 1530
YP_111449 1530
YP_111448 1520
YP 111449 1530
YP_111449 1530
YP_111449 1530
YP_111449 1530
YP_ 111443 1530
NP_D49252 886
NP 040252 886
NP 8281492 321
NP_647392 2275
NP_647392 2275
NP_647392 2275
NF_371958 6713
NP_371958 6713
NP_371958 6713
NP_371958 6713
NP_371958 6713
NP_374548 6713
NP 374548 6713
NP_374548 6713
MP_374548 6713
NF_374548 6713
YP_106308 410
YP_ 044554 2275
YF_044854 2276
YP_110805 1653
YE_ 110805 1653
YP_110805 1652
YF_ 110805 1653
YP_110805 1653
7P 001527551140
AAF94G0B 4558
ZP_00326048609
ZF 00326048608
ZP_ 00051798172
NP_207286 205
NP_036803 980
AAQEG385 302
MP_267008 1063
NP_267008 1063
NP_267008 1063
YR 342074 1351
NF_030992 1254
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R SRR D D A By
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H
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1

Length Bitscore

47
48.6
32
466
45.2
48.2
46.2
38.1
38.1
38.1
37.4
45.8
45.4
33.5

Expecied
2.00E-04
2.00E-04

6.20E+00
2 0DE-04
3.00E-04
3.008-04
3.00E-04
8.60E-02
8.60£-02
B.BOE-02
1.50E-01

4.00E-04
5.00E-04
2.10B+00
5.00-04
8.00E-04
3.00E-02
3.90E-02
8.60E-02
1.80E-01

2.60E-01

7.Q0E-04
1.00E-03
1.00E-03
4,00E~03

8.00E-03"

1.00E-02
2.30E-02
1.10E-01

1.90E-01

9.60E-01

1.00E-03
1.60E+00
1.00E-Q3
1.00E-03
1.20E+C0
1.20E+00
1.00E-03
6.00E-03
1.00E-02
5.60E-01

2.80E+00
1.00E-C3
5.00E-03
1.00E-02
§.60E-01

2.80E+0D
1.00E-03
1.00E-03
1.20E+00
1.00E-03
2.30E-02
1.90E-01

3.30E-C1

9.6OE-01

1.00E-03
2.Q0E-03
3.00E-03
6.20E+00
3.00E-03
3.00E-03
3.00E-03
4.00E-03
4,00E-03
1.90E-01

2.50E-01

4.00E-03
5,00E-03
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Fig. 25C-Continued

223 23
134 34 25
257 60 19
134 34 25
257 54 21
148 40 26
2096 66 22
281 &7 20
228 54 23
309 60 18
258 88 22
280 56 20
287 53 18

91 21 23
200 83 21
274 50 18
275 43 17
292 54 18
294 53 18
280 52 18
261 50 18
295 e4 2
282 64 21
278 8¢ 21
320 88 1
288 59 20
284 60 21
250 51 20
250 50 20
263 g2 19
287 55 21
164 49 25
102 25 24
318 7423
287 53 18
218 42 19
299 60 20
303 81 20
153 38 23
332 72 21
276 §3 1@
297 57 18
302 61 20
163 38 23
332 72 21
276 &3 19
297 57 19
124 28 22
287 63 18
216 4z 19
269 58 21
254 56 22
287 58 20
274 a6 20
266 52 19
295 62 21
228 52 22
273 83 28

99 20 20
136 3t 22
180 42 28
289 83 21
282 55 19
291 56 19
231 42 18
281 63 22
304 59 19
169 38 22

Hit_ID
YP_105401 1535
YP_ 108401 1535
YP_ 108401 1535
YP_ 065260 567
NP 306736 846
ZP_ 001432362005
NF_523179 1309
NP 523179 1308
NP_523179 1309
AAF95045 672
NP_488975 661
NP_78411C 1377
YP_129124 396
ZP 00088080401
ZP_ 00089080401
NP_465811 1787
ZP_002143701439
ZP_ 002143701438
AAPOTASE 953
ZP_00063095901
ZP_ 0296669699
ZP_ 00295660639
NP_251152 5527
NP 251152 5627
NP_251152 5627
ZP_ 00288079749
YP_ 142319 789
YP_ 140402 710
NP_373178 2274
NP 373178 2271
NP_373178 2271
ARDOE4E3 623
YP_114536 437
YE_D34700 953
NF_038493 623
NP_764683 9439
NP_ 764883 0439
NP_764683 9439
NP_764583 0439
NP_764683 9439
NP_764683 0432
NP 764683 9439
NP_764883 8430
NP 764683 9433
NP_764683 2439
NP_764683 9429
NP_764683 843§
NP_764683 9439
2P 00123591638
ZP_0006424741003
ZP_00319871233
NF_908061 118
7P 002335911787
NP_798012 3240
YR 015833 552
ZP_ 002814314726
2P 002814314726
ZP_ 002814314726
ZP_002814314726
ZP_002814314726
ZP 002814314726
ZP_002614314726
ZP_002814314726
ZP_ 00214403472
ZP_ 002047941979
ZP_002047941979
ZP_ 002047941979
ZP_00208729453
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f

H

i
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t

1

1

{

{
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1

{

Length Bitscore

42.4
Ja.2
35.8
42.4
42.4
42.4
42
36.2

343

38.5

34.7
33.9
339
33.1
33.1
323
31.6
.7
39.7
39.3
39.3
30.3
38.9
38.8
28.9
3841
37.4
36.6
36.86
35.4

34.3
38.9
38.0
347
331
38.5

Expectad
5.00E-03
3.30E-01

4.30E-01

5.00E-03
5.00E-03
5.00E-03
6.00&-03
3.3DE-01%

4.30E-01

8.0CE-03
6.00£-03
6.0CE-03
8.00E-03
8.00E-03
§ 60E-02
1.00E-02
1.00E-02
4.70E+00
1.30E-02
1.30E-02
1.70E.02
5.20E+00
1.70E-02
1.2CE+00
36000
2.30E-02
2.30E-02
2.30E-02
2.30E-02
1.20E+00
6,20E+Q0
2.30E-02
2.30E-02
2.30E-02
2.30E-02
2.30E-02
6.50E-02
3.30E-01

3,30E-01

3.30E-01

5.60E-01

9.60E-01

1.60E+00
1.80E+00
2.80E+00
2.80E+00
4, 70E+00
8.10E+00
3.00E-02
3.00E-02
3.850E-02
3.90E-02
3.80E-02
5.10E-02
5.10E-02
5.10E-02
8.60E-02
1.50E-01

2.50E-01

2.50E-01

5.60€-01

7.30E-01

1.20E+00
5.10£-02
5,10E-02
9.608-01

2.8
6.60E-02

US 2015/0376241 Al

Length #ldent %S
300 8 21
307 B4 20
217 46 21
253 &4 20
168 37 22
258 89 23
264 80 22
260 86 21
247 67 23
320 64 20
268 63 23
285 64 22
He 258
122 3 29
3¢ 36 25
268 58 21
297 T2 24
22 56 20
263 49 18
241 60 24
292 84 18
133 26 19
328 g7 20
235 50 21
312 &0 19
236 51 =21
302 64 2
302 64 21
287 52 18
216 42 19
303 62 20
114 I 27

83 27 32
301 58 19
114 31 27
130 27 20
169 43 26
265 55 20
288 61 21
255 48 18
316 61 18
302 B0 18
214 8§ 20
146 40 27
181 468 28
151 38 25
329 68 20
282 53 18
352 74 21
307 71 23
139 37 26
103 20 28
261 50 22
289 58 21
167 43 25
310 B8z 20
308 &1 19
272 54 19
275 58 20
254 53 20
279 55 19
31e 59 18
324 59 18
274 60 21
235 47 20
236 50 2
312 6 19
278 63 22



Hit_1D
NP_928380 587
YP_115645 750
YP 087940 5399
YP_087940 §399
YP_ 087940 5399
YF_087940 5389
YP_ 067940 5399
YR 087940 5389
YF_087940 5390
YP_ 087940 5399
YP 057940 5393
NP 781518 518
ZP_ 00213493587
ZP_ 00224652561
ZP. 00355727801
ZP_ 001404443443
NP_410715 307
NP_207906 228
ZP_ 003235721138
ZP_003235731130
ZP_00317192676
NP_771092 696
NP 214145 422
NP_76605B €81
ZP 003126671475
ZP_ 00240971664
ZP_ 00195263572
NP_049288 623
ZP 00315446537
7P 0028945115245
ZP 00273576637
2P 00273676627
NP_800021 623
NP 772493 627
AAPTE292 855
ZP_D0281310507
ZP_00269133779
ZP_ 00289133779
NP_471790 927
NP_471790 927
NP_522634 3322
NFE_404364 307
NP_336479 342
NF_248731 3636
YP_066447 693
NP_787754 161
NP_670743 308
NP_603291 1724
ZP_ 00290800910
ZP_ 00213646252
ZP_00083136721
NF_798785 346
NP_739300 290
AAPE6352 1119
NP_359656 1802
NP_ 2583231 1417
NP_932208 603
ZP_ 00218988486
ZP_ 00148774452
ZP_ 00319246821
ZP_ 00284479601
ZP_ 00005278425
NF_280332 BAG
NF_522101 3552
NP_964415 1096
2P_00313063880
2P 00182337425
ZP_ 00160617717

i

!

H

i

§

!

{

!

1

1

i

3

Length Bitscare

38.5
38.8
38.8
374
37.4
36.2
36.2
35.8
35
33.9
335
38.5
38.5
38.5
38.5
38.6
38.1
28.1
38.1
323
377

36.2
38.2
38.2
36.2
6.2
36.2
36.2

Expected
6.60E-02
§.60E-02
6.60E-02
1.50E-01
1.80E-01
3.30E-01
3.30E-01
430601
7.30E-01
1.60E+00
2. 10E+00
6.60E-02
8.602-02
6.60E-02
8.80E-02
6.60E-02
8.80E-02
8.60E-02
8.60E-02
4.70E+D0
1.10E-01
1.10E-01
1.10E-01
1.10E-01
1.10E-01
1.10E-01
1. 10E-01
1.50E-01
1.60E-01
1.50E-01
1.50E-01
1.60E+00
1.5CE-01
1.9CE-01
1.50E-01
4.50E-01
1.90E-01
3.30E-01
1.90E-01
8.10E+00
1.90E-01
1.80E-01
1.90E-01
1.80E-01
1.90E-01
1.80E-0%
1.90E-01
1.90E-C1
1.90E-01
1.80E-01
1.90E~01
2.50E-C1
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
2.50E-01
3.30E-01
3.30E-01
3.30E-1
3.30E-01
3.30E-01
3.30E-01
3.30E-01
3.20E-01
3.30E-01
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Fig. 25C-Continued

Length #d
257 8
144 32
212 72
256 45
266 45
273 58
273 58
274 61
284 58
289 57
289 &7
302 54
223 51
223 53
317 71
286 62
73 21
110 32
292 65
281 57
169 35
134 39
186 43
176 45
273 58
hiors 24
183 41
277 53
263 &4
272 65
a0 25
83 22
117 31
229 438
138 a2
118 31
198 38
83 26
281 59
210 48
228 52
253 52
87 28
286 62
120 30
77 23
283 52
131 34
260 53
74 21
268 58
116 28
122 30
143 35
282 60
201 49
53 17
259 56
264 56
68 19
282 52
123 50
233 50
209 45
265 &6
181 38
245 41
2839 52

ent %S
g 22

Hit_tD
ZP_00160617717
ZP_001380311417
NF_561526 1109
NP_ 561528 1109
NP_340224 664
AAPEGE14 493
YP_133618 666
YP_071943 3378
7P 002704583727
ASQEY9TT 458
NP_773497 491
NP_267038 799
NP 478503 1487
YP_ 086338 564
NP_207048 1230
YP_039058 564
NP_364533 7716
NP 765804 2310
NP_765787 676
ZP_00323296769
ZP_ 00288038097
ZP_ 00338261589
NP_718836 667
YP_128297 361
YP_132326 529
NP_B12240 568
NP 964984 4734
NP°_DB4984 4734
ZP 00144637645
ZP 00222048485
ZP 00220113801
ZP_00137782629
ZP_ 00121836231
NP_94600% 587
ZP 00319892754
ZP_ 00319892754
ZP_ 00311897602
ZF_ 00336629824
NP_802026 583
NP_924800 1241
NP 463823 500
NP_845681 946
NP_792425 633
NP_561878 344
NP_ 350172 783
NP_349191 722
NP 349191 722
AAD104B4 626
NP_642322 396
vp_ 133410 577
NP_26¢527 594
YP 042878 928
YP 012022 500
NP_051325 222
NP 782459 569
NP_5607532 504
ZP_00233076541
7P (0212201308
NP_469464 1788
NP_767262 629
NP_695350 459
NP_348729 570
NP_252997 632
YP_ 066477 393
YR_064761 880
YP_084723 674
NP_935137 626
NP_866080 3066

1

i

H

1

{

1

!

H

13

1

{

1

i

{

l

1

!

!

Length Bilscore

316
38.2
35.8
32
35.8
38.8
36.8
358
35.4
33.4
35.4
5.4
35.4
35.4
38.4
35.4
35.4
35.4
35.4
35.4
35.4

34.3

US 2015/0376241 Al
Expected Length fident %S
8.10B+00 248 46 18
3.308-01 201 49 24
430E-Q1 287 53 18
8.20E+00 181 22
4.30E-01 272 58 21
4.30E-01 183 490 21
4.308-01 191 33 29
4.30E-01 289 861 21
560E-01 239 49 20
580E-01 266 61 22
§5.80E-01 121 28 23
560E-01 201 71 23
5.60E-01 249 49 19
5.606-01 107 23 21
5.60E-01 292 gz 21
560E-01 107 23 2%
5680E-01 240 52 21
5.60E-01 290 52 17
5.80E-01 117 33 28
5.608-01 148 B 23
5.680E-01 2904 56 19
7.30E-01 52 20 32
7.30E-01 98 20 20
7.30E-01 368 € 19
7.30B-D1 332 68 20
7.30E-01 160 44 20
7.30E-01 316 66 20
2.80E+00 153 40 26
7.30E-01 242 44 18
7.30E-01 88 23 26
7.30E-01 a8 23 26
7.30E-01 245 43 17
7.30E-01 165 3¢ 23
9.60E-01 121 38 20
9.60E-01 284 g2 21
2.80E+00 261 51 19
9.6DE-01 269 56 20
8.60E-01 149 38 23
9.60E-01 118 3 27
9.60E-01 73 24 a2
B8.60E-01 233 47 20
9.60E-01 219 44 20
8.80E-01 283 s 17
9.608-01 232 45 21
9.60E-01 129 29 22
9.60E-01 143 3@ 25
2.BOE+00 202 57 19
9.60E-01 200 52 17
9.60E-0" 123 22 17
9.60E-01 317 51 19
3.60E-01 118 33 27
9.60E-01 219 4 20
9.60E-01 233 47 20
9.60E-01 114 30 26
9.60E-01 306 B1 20
B.60E-01 118 a3 7
9.60E-0f 233 ar 20
9.60E-01 130 38 28
1.20E+00 290 65 22
1.20E+00 128 31 24
1.20E4+00 271 54 19
1.20E+00 €2 s 22
1.20E+00 245 43 17
1.20E+00 148 33 22
1.20E+00 128 30 2
1.20E+00 248 48 18
120E+00 289 52 17
1.20E+00 120 34 2B
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Fig. 25C-Centinned

Hit D Length Bitssore Expscted Length #ident %S Hit_iD tength Bitscore Expectad Length #ident %S
NP_S66060 3058 331 2.80E+00 118 34 29 ZP_ 00147410749 331 2.80E+00 131 34 25
NP 616105 1074 343 1.20E+00 257 4@ 18 ZP_ 00137783633 331  280E+00 245 42 17
ZP_003233981655 343 1.208+00 487 41 21 ZP_00123950634 331  2.80E+00 96 24 25
Zp_0030R827386  34.3 1.20E+Q0 138 35 28 ZP_D0126148551 33.1 2.80E+00 256 a7
ZP_00137780616 343 1.206+00 245 43 17 ZP_ 003480801463 33.1 2.80E+00 274 68 25
ZP_ 00124017629 343  1.20E+00 254 46 1 ZP_00328431563 327  3.608+00 307 70 22
ZpP_00110B25476 343 1.20E+00 140 35 26 NP_252999 620 327  3.60E+00 127 32 25
ZP_00046842967  33.9 1.60E+00 134 3% 2B ZP_000531851136 327 3.60E+00 223 51 22
YP_0B0405 660  33.8  1.B0E+D0 &7 22 25 NP_993634 2578 327  360E+00 290 61 2
NP_470074 599 336 1.60E+00 288 58 20 YP_081346 561 327  3.60E+00 99 20 20
NP_ 927898 4582 338  1.60E+D0 257 61 23 NP_471252 1186 327  3.80E+00 315 & 20
NP_B815456 533 33.9 1.60E+00 125 35 28 NP_469482 200 a7 3.60E+00 82 21 25
NP_562046 £33  33.9  180E+D0 289 B 19 NP_464250 501 327 360E+00 193 38 20
NP_26762G 801 309  te0s+00 281 56 19 NP_929013 190 327  360E:00 133 3 25
YP_135€20 471 3.8 1.802+00 121 30 24 NP_793014 6274 . 327 3.60E+00 246 51 20
YP_126425 657 339  1B0E+00 121 28 23 NP_790315 541 327  360E+00 93 28 30
YP_131301 638 33.8  160E400 73 18 : NP_750573 564 327  3.60E+00 157 36 22
MP_987908 720  33.9 16080 95 27 28 NP_8§33507 721 327  360E+Q0 112 28 22
YP_D3004C 660 339  1.60E4+00 108 25 23 NP_408024 2536 327  3.60E+00 200 61 21
NP_881473 564 339 1BOEXQ0 109 24 22 NP_939703 888 327  3.60E+00 123 31 25
NP_784971 983 33.9 160E+00 209 58 18 AAPS6776 742 327 3.60E+00 186 40 21
NP_783077 417 33.9 1.60E+00 103 24 23 NP_BB2071 1175 327 3.60E+0C 65 18 27
NP_965011 912 33.9 1.60E+00 214 498 22 NP_413323 622 327 3.60E+00 235 47 20
NP_964462 1000 33.8 1.80E+00 125 28 22 YP_134634 596 32.7 3.60E+0C 63 14 22
ZP_002991151200 33.5  2108+00 61 17 27 YFP_ 108428 634 327  3.60E8+00 286 52 19
ZP_DQOSB27 1661 33.5 210E+00 278 8¢ 19 NP_109825 228 327 3.60E+00 154 28 18
NP_287395 973 33.8 2.10E+00 185 42 22 YP_013363 801 327 3.60E+00 193 38 20
NP_794375 629 335 210E+00 128 23 17 NP_669014 2579 32,7  3.80E+00 280 61 21
YP_1376857 727 338 2108400 86 25 29 ZIP_00284267481 327 3.B0E+00 77 21 27
YP_115527 534 335  210E400 80 24 30 ZP_0D280424428 327 3.60B+00 196 50 25
NP_300677 971 335 210E+00 188 42 22 NP_326456 750 323  4.70E+00 121 27 22
MP_036386 542 23.5 2.1CE+CO 300 62 20 NP_391003 662 323 4.70E+00 322 606 18
NP_B37327 386  33.5 Z10E+G0 123 2t 17 NP_852542 1658 323  4.70E+00 148 33 22
MP_616912 1052 335 Z2.10E+Q0 132 3 27 NP_£52842 1658 32.3 4,70E+00 139 27 18
NP_864159 982 33.5 2.1CE+Q0 203 47 23 NP_£46487 424 323 4.70E+00 147 36 24
ZP_00296785641 335  2.4CE+GC 275 60 21 NP_748041 188 323  470E+00 160 36 2Z
ZP_00217082977 335  2.10E40C 108 32 29 NP_716801 706 323 470E+00 273 &8 21
ZP 00106667978 335  210E+0C 112 20 25 NP 801002 542 323  470E+00 304 58 19
ZP_00260912684 331  2.80E+00 130 24 18 AAGE0540 2373 323  A470Ev00 285 56 21
ZP_00200812684 323 4.70E+00 188 B 18 AAQEB3BG 690 323 4.70E+00 110 25 22
ZP_00338277837 331  2.80E+00 109 26 23 NP_770343 582 323  470E+00 270 50 18
NP_798538 678 331  2.80E+00 127 27 2% AAFO6820 652 323 4.70E400 120 31 25
NP_780701 488 2331 Z.80E+00 162 41 26 AAF94794 596 323 4.70E+00 80 18 23
NP_768559 816 331  2B80E+00 62 19 30 NP_404241 3285 323  470E+00 288 &1 2%
NP_415880 1122 331  2.80E+00 147 37 25 YR_137110 536 323 4.70E+00 18@ 47 28
AAC08482 622 334 280E+00 120 30 25 YP_032604 1872 323  4.70E+00 118 31 26
AAO1DG1E B75 331 2.60E+00 125 29 23 NP_782623 471 323 4.70E+00 107 20 18
NP_8Bg112 §32 331 280E+00 250 48 19 NP_765808 300 323  4.70E+00 182 28 21
YP_i29467 640 331  2.80E+D0 137 31 22 NP_765786 952 323  4.70E+00 195 37 1B
YP_133516 467 33.1 2,80E+00 127 26 20 NP_606840 628 323 AT70EYD0 271 60 22
YP_132040 542 33.1 2.80E+00 107 27 25 ZP_002384591038 32.3 4.70E+00 243 82 21
¥P_Q76807 558 331  2.80E+00 118 30 28 ZP_00236267288 323 470E+DD 156 31 19
NP_ga87607 728 331 2.80E+00 €5 25 27 ZP_002326811086 323 4.70E+00 277 &7 20
NP_378104 467 331 2.80E400 53 17 32 ZP_002188313513 323  470E+0D 204 51 25
NP_252000 628 33.1 2.B0E+D0 245 42 17 ZP_0B0771928505 323 470E+Q0 253 48 18
YP_0G3897 576 331  2.80E+00 2863 46 17 ZP_00201727822 323  470E+00 306 89 19
YP_041192 424 33.1 2.80E+00 147 38 24 ZP_00149920805 323 4.70E+00 1239 3 22
NP_936480 622 334  2.80E+00 120 30 2B ZP_00133930158 323 4 70E+00 106 26 24
NP_786249 1108 834  2.80E+C0 330 64 19 ZP_onueato84st 323 4.70E+00 138 33 20
NP_777771 638 331  280E+30 121 29 23 ZP,_00312864422 32 §.20E+00 142 36 25
NP_764884 3692 324  2.80E400 143 30 20 ZP_00298543733 32 B.20E+00 278 &0 17
NP_764884 3692 323  4.70E+D0 264 62 19 ZP_003410411311 32 8.20E400 230 37 16
NP_8001C4 441 33.1 2.808+00 280 63 22 ZP_00208461932 32 B2DE+00 211 43 20
NP_693908 466 331  2.80E+00 126 24 19 ZP_00046132879 32 8.20E+00 143 32 22
NP_B0B047 400 33,1  2.80E+00 108 20 26 NP_279901 838 32 B.20E+00 244 53 2%
NP_§04026 1183 33.1 2.80E+00 283 52 20 NF_454751 1068 32 8.20E+00 277 s 20
NF_559170 398 334  2.80E+00 113 29 24 NP_g85521 1195 32 6.20E+00 865 18 27

NP_5416885 131 321 2.80E4+00 62 24 38 AAQBO246 251 32 6.20E+00 98 30 80
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Fig. 23C-Continucd

Hit 1D Length Bitscore Expected Length #ldent %S Hig_ID Length Bitscore Expected lLength #ldent %S
NP _768828 432 32 6.20E+00 164 3B A
NP_698533 317 3z 6.20E+00 58 22 39
NP_346950 371 32 6.20E+D0 147 35 23
NF_207534 493 32 6.20E+00 122 32 28
NF_248777 683 &z 6.20E+00 303 72 23
YF_041227 2189 32 B8.20E+QC 149 35 23
YP_010811 5§80 %2 6.20E+00 206 44 2
NP_784951 3360 32 8.20E+00 76 21 27
NP_765498 495 32 6.20E+00 74 6 21
NP_757771 1378 32 8.20E+00 73 22 30
NP_B688882 443 32 6.20E+00 66 17 25
ZP_002842243286 32 6.20E+00 283 62
ZP 00356478659 32 §.20E+00 128 32 26
ZP_00216525484 32 6.20E+00 118 25 21
ZP_00215989433 32 8.20E+D0 61 26 32
ZP_00211381462 32 6.20E-+00 89 23 25
ZF_00220828371 32 5.20E+00 116 31 26
ZP_00154800558 32 5.20E+00 139 31 22
ZP_(0348486544 32 8.20E+00 23 22 28
ZP_00133674083 32 5.20E+00¢ 303 72 23
ZP_00274787513 318 8.10E+00 247 48 19
NP_326524 1125 31.6 8.10E+00 174 37 2
ZP_00054847736 31.8 8. 10E+00 272 53 19
NP_813981 522 31.6 8.10E+00 137 33 24
NP_704891 847 31.8 8.10E+00 =~ 113 27 22
NP_766736 591 31.6 8.10E+00 11 30 28
RP_562187 327 3.6 B.10E+00 253 47 18
NP_561782 2104 31.6 B.10E+OQ 128 23 18
NP_358633 1091 31.6 B.10E+0G 137 21 22
NP_340887 570 316 8.10E+00 300 54 21
YP_138060 1562 316 B.10E+0G 103 23 22
NP_223662 668 316 8.10E+00 138 32 23
YP_084257 1041 31.6 8.10E+00 243 51 20
YP_130345 561 31.8 8.10E+00 303 &7 18
YP_130208 521 1.8 8. 10E+00 273 a1 22
YP_071037 2550 31.8 8.40E+00 280 61 21
YP_070267 808 31.6 B.1OE+D0 249 53 21
NP_072757 398 31.6 8. 10E+0Q 156 3% 23
YP_056420 529 316 B.10E+DC 94 25 26
¥P_030044 259 31.6 B.10E+00 276 57 20
¥YP_028998 810 31.6 B.10E+00 243 g2 21
NP_800558 288 31 8.1CE+00 83 18 28
NP_B57914 598 31 8.1CE+00 278 57 20
NP_£56819 807 31 8.10E+00 243 52 21
NP_98585888 1218 31 &.10E+0D 248 49 16
ZP_00305598305 31 8. 10E+Q0 B89 21 30
ZP_00267783642 31 8.10E+00 232 47 20
ZP_00235082646 31 8.10E+00 176 34 19
ZP_00233807236 31 8.10E+00 121 27 22
ZP_001698191318  31. 8.10E+00 233 54 237
ZP_00203712834 31.8 8.10E+00 112 28 25
ZP_00125438646 3t.8 8.10E+00 225 42 18
ZP 00127280469 316 8.10E+00 278 54 19
ZP_001224603554 31.6 8.10E+00 284 59 20
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Fig. 25D
Hit_fD Expected Length #ident %S Hig_iD Expected tength #ldent %8
AADYC1000001 1.00E-1D0 373 213 57 spara_B_SPA0.22632 4.00E-74 175 147 &4
NZ_AADY01000001 1.00E-100 373 213 &7 spara_8_SPA.0.22832 2.00E-37 100 g2 82
NC_005126 1.008-100 358 207 58 NC_002228 3.60E-72 392 180 46
Yersinia 7.00E-88 384 202 &5 NC_002828 1.00E-06 136 4z 30
Yersinia 9.00E-88 367 200 54 NC_002928 . 5.00E-71 391 182 46
Yarsinia 7.00E-59 308 149 48 NC_00282¢ 1.00E06 136 43 31
Yersinia 2.00E-31 204 107 36 NC_002927 2.00E-70 391 183 46
NC_005810 500E.86 3258 202 54 NG_002927 1.00E-06 136 42 30
NC_005810 3.00E-21 223 87 30 NZ_AAAIDZ2000003 1.0CE-87 179 134 74
NC_005810 1.00E-04 66 22 33 NZ_AAAID2000003 8.0CE-31 92 66 73
NC_003143 5.00E-86 358 202 &4 AAAIC2000003 4.00E-57 179 134 74
NG _003143 3.008-21 223 87 30 AAAIG2000003 6.00E-31 92 68 73
NC_003143 4.00E-19 285 76 25 NZ_AAAUC2000002 9.00E-87 262 144 54
NC_003143 6.00E-18 308 73 25 NZ_AAAUCZG00002 4.00E-32 0 71 78
NC_0061585 5.00E-86 23868 202 64 AAAUO2000002 9,00E-67 262 144 54
NC_006185 9.00E-20 207 651 29 AAAU02000002 4.00E-32 g0 71 78
NC_006155 3.00E-08 118 37 32 AADX01000003 2.00E-65 297 145 48
NG_004088 5.00E-86 368 202 54 NZ_AADXC1000003 2.00E-85 297 145 48
NC_004088 3.00E-21 223 67 30 NC_008088 7.00E-65 297 137 48
NC_004088 2.00E-07 84 as ek NC_005085 3.00E-84 207 137 46
NC_002655 500E-82 274 169 &1 NC_0D05088 1.00E-43 299 104 34
NC_002855 5.006-33 115 74 84 NC_005085 9.00E-41 368 122 33
NC_002655 9.00E-06 299 65 22 NG_005085 6.00E-08& 298¢ 82 20
NC_002655 2.680E4+00 188 42 22 NC_005085 £5.808-01 266 61 22
N{Z_DN2649s A.006-82 274 1692 61 NZ_AAANG2000062 9.00E-85 296 145 48
NC,_002695 5.00E-33 115 74 64 NZ_AAANC2000069 5.00E-81 2395 136 46
NC_002695 3.00E-086 298 86 22 NZ_AAANG2000088 6.00E-61 295 136 48
NGC_002693 2.80E+00 1BS 42 22 NZ_AAANC20000689 1.00E-60 285 135 45
senderitdis_716_10.21 5.00E-82 161 1680 99 NZ_AAANC2000089 1.00E-59 286 132 44
shig277d06.q1k 5.00E-B2 2688 183 &1 NZ_AAANQ2000069 1.00E-58 298 132 44
shig277808.91k 8.00E-35 g2 78 32 NZ_AAAND2000089 2.00E-46 266 112" 37
Epath054a03.p1k . 1.0CE-B0 266 171 64 AAANCZ000068 9.00E-B5 288 145 48
EpathD54a83.pik 1.00E-32 102 €8 37 AAANC2000069 5.00E-61 29% 136 46
NC_004431 3.00E-80 223 187 70 AAANO2000056¢ 6.00E-61 205 136 46
NC_004431 6.00E-32 285 106 41 AAANO200005¢ 1.00E-60 295 135 45
Eaggt6e08.q1k 2.00E-79 237 161 &7 AAANOZO00059 1.00E-58 2066 132 44
Eaggétedl.qlk 8.00E-33 295 105 35 AAAND2O00069 1.00E-58 296 132 44
NC_004337 1.00E-78 202 154 76 AAANDZ2000059 2.00E-46 206 112 87
NC_004337 1.00E-32 116 71 61 NZ_AAANDOZ000032 1.00E-62 296 134 45
NC_004741 1.00E-78 202 184 78 NZ_AAANO2000032 3.00E-81 288 133 44
NC_004741 1.00E-32 116 71 61 NZ_AAAND2000032 3.00E-61 296 133 44
dys085h06.q1k 2.00E-78 237 159 67 NZ_AAAND2000032 4.00E-59 296 136 48
dys055h06.91K 2.00E-31 100 £87 87 NZ_AAAND2000032 Y.00E-66 28§ 130 44
NG_000913 1.00E-78 177 146 82 NZ_AAANGZ000032 3.00E-53 282 117 41
NC_0o0813 4.00E&-35 151 80 52 NZ_AAANG2000032 3.00E-17 87 47 54
NC_0D4757 5.00E-76 297 159 53 NZ_AAANGZ000032 7.008-12 275 64 23
NC_003193 8.00E-78 175 180 85 AAAN02000032 1.00E-62 286 134 48
NC_003198 4.00E-35 91 75 83 AAANG2000032 3.00E-61 296 133 44
NG_004831 8.00E-76 175 150 85 AAAND2000032 3.00E-81 286 133 44
NC_004631 4.00E-3% o1 76 83 AAANG2000032 4. 00E-59 266 136 456
NC_006511 1.00B-75 279 165 59 AAANGZO00032 7.00E-58 285 130 44
NC_008511 4.00E-74 175 147 84 AAANQZ000032 3.00E-53 282 117 41
NC_008511 Z00E-37 100 82 82 AAAND2000032 3.00E-17 87 47 54
NC_p0B511 5.00E-37 100 81 81 AAANO2000C32 7.00E-12 275 64 23
NC_003197 1.00E-76 232 160 68 AAATOI000008 4.00E-62 207 138 46
NC 003197 8.00E-75 175 148 84 NZ_AAATE30000D8 4.00E-62 297 138 46
NC_003187 §,00E-37 100 81 81 AADF01000011 2.00E-61 295 131 44
NC_003167 4,00E-36 @8 79 80 AADFOT000C1Y 2.00B-10 322 B7 20
spara_B_SPA.D 18635 1.00E-78 278 1865 58 AADFOT000C11 3.10E-01 264 55 21
spara_B_SPA.0.15835 4.00E-31 74 65 87 NZ_AADF01000011 2.00E-G1 296 131 44
spara_B_SPA.0.15635 1.00E-31 26 16 81 NZ_AADFO1000011 2.00B-10 322 67 20
salit7-76a12.p1k 1.00E-75 232 160 68 NZ_AADF01000011 3 10E-01 281 58 21
sali7-78a12.p1k 5.00E-37 100 81 81 NC_004347 3.00E-61 287 140 47
NC_003918 3.00E-75 296 167 586 NC_004347 200660 297 136 46
sait11-468e08.p1k 8.00E-75 178 148 &4 NC_0D4347 8.C0E-07 138 36 28
sait11-466208.p1k 4.00E-38 88 79 80 NC_004347 1.80E+00 89 28 28
bongdB5h05.qtk 3.00E-74 178 147 84 NZ_AAASD2000027 8.00E-61 206 137 48

bongdB5h08.qlk 2.00E-36 100 80 80 AAASD2000027 B.CDE-61 286 137 46
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Fig. 25D-Continued

Hit_ID Expected Length #ident %S Hit_ 1D Expested Length #dent %S
NGC_008610 8.00E-61 307 134 43 HO184A04.p1k 1.00E-51 300 115 38
NC_DDB5I0 4.00E-33 262 86 35 NC_004503 6.008-51 376 131 34
NC_006510 3.00E-21 179 82 34 NC_004503 2.00E-42 384 128 32
NC_006510 2.00E-14 288 89 23 NC_004803 2.00E-40 377 1286 33
contig:3337:p_fluorescens 7.00E-60 300 134 44 NC_004803 200840 377 126 33
contig:3337:p_fluorescens 5008056 130 37 28 NC_004603 2.008-40 377 126 33
NZ_AABF02000008 1.00E-58 297 135 45 NC_004603 3.00E-23 148 60 - 40
NZ_AABP0Z2000008 4,008-08 138 41 29 NG_004603 1.008-12 217 51 28
AABP02000008 1.00E8.58 297 135 45 NZ_AABGQ3000012 9.00E-51 295 120 40
AABPC2000008 4.00E-08 138 41 29 NZ_AABG0O3000012 2.00E-48 292 118 40
AAEN1000040 2.00E-58 281 134 46 NZ_AABG03000012 4.00E-20 274 39 25
NZ_AAEN1000040 2.008-69 281 134 46 AABG03000012 9.00E-51 295 120 40
betearo fasta.screen.Contlg  4.00E-86 202 131 44 AABG03000012 200848 292 118 40
metearo fasta.screen.Conkig  1.00E-84 327 133 40 AABGO3000012 4.00E-20 274 63 25
bstearo.fasta.soreen.Contlg  1.00E-14 291 68 23 MZ_AAEK(O3000005 1.00E-50 309 119 38
NCG_002933 6.00E-58 298 133 a4 NZ_AAEK01000005 3.00E-48 203 117 38
NC_002839 2.00E-17 293 76 25 NZ_AAEKO1000008 4.00E-48 202 118 40
contig:4013:c_hydrogenoform 2G0E-56 298 133 44 NZ_AAEKD1000008 1.00E-46 285 111 37
contig:4013:c_hydrogenaform 6.00E-21 288 81 28 NZ_AAEKO10D0005 6.00E-32 202 96 32
NC_004578 1.00E-67 297 128 43 AAEKO1000006 1.00E-50 309 112 38
NC_004578 1.50E+00 128 31 24 AAEKO 1000005 3.00E-49 203 17 39
NG_0638692 1.00E-56 208 134 44 AAEKD1000006 4.0CE-4S 292 118 40
NC_003889 9.Q0E-20 280 83 28 AAEKD1000008 1.00E-45 2986 11 37
NZ_AAAVO2000005 3.00€-56 328 133 40 AAEKO1000005 £.008-32 292 86 32
AAAVO2000005 3.00E-56 328 133 40 NC_D05363 A.00E-50 295 124 42
NC_004344 300E-56 181 108 60 NC_005363 3.00E-48 292 120 a1
NC_004344 2,00E-26 345 109 3t NC_005363 50047 301 117 38
NC_006270 500B-55 313 136 43 NC_005363 3.00E-46 292 115 39
NC_006270 2.00E+00 87 22 25 NC_005363 2,00E-43 285 110 &7
NC_006322 5.00E-65 313 135 43 NC_0053683 4,00E-42 294 108 36
NC_0DG322 2.00E+00 87 22 25 AAEMO1000002 8.00E-50 404 145 38
Cbota40b12.91c B6.00E-55 298 127 42 AAEMO1000002 2.00E-48 404 150 37
Chot440bi2.qle 1.00E-54 288 127 42 NZ_AAEMO1000002 B.DOE-5C 404 146 36
Chot44Cb12.q1c 4.00E-40 304 108 33 NZ_AAEMO1000002 2.00E-48 404 150 37
Chotadivl2.qic 2.00E-37 280 84 30 NC_003919 3.00E-49 212 113 53
Chot440b12.g1c 3.00E-11 308 63 20 NC_003919 2 .00E-21 307 87 28
NC_0Q02570 1.00E-54 294 124 42 NG_003919 5.00E-080 134 40 29
NG_D02570 2.00E-20 135 70 6% conliy:492:b_thailandensis 700E-49 380 138 35
NC_002570 4.00E-19 168 87 33 contig:492:b_thallandensis 8.90E-01 48 18 36
Cd183n6.p1¢ 5.00E-84 300 125 4% sdublin_Contig29456_12.23 8.00E-4% 105 104 98
Cd183h6.p1t 3.00E-08 293 62 2t senteritdis_19838_10.21 9.00E-49 106 104 98
Cd183h6.plt 1.50E+00 309 55 17 NZ_AAFH01000001 2.00E-48 290 120 41
Cd183h6.p1t 2.00E+00 113 24 21 NZ_AAFHD1000001 2.00B-24 159 67 42
AADWO1000019 1.00E-53 299 128 42 AAFHO1000007 2.00E-48 290 120 4t
AADWO1000019 7.00%-48 300 110 36 AAFHI1000001 2.00E-24 159 67 42
AADWO1000019 9.00E-12 321 74 23 NC_003302 2.00E-48 241 119 48
NZ_AADWOC1000019 1.008-53 288 128 42 NC_003002 1.00E-21 319 83 29
NZ_AADWO1000012 7.00E-48 300 110 38 NC_003902 1.00B-07 134 38 28
NZ_AADWO1000019 3.00E-12 321 74 23 NC_008138 3.00E-48 252 120 47
NC_Q04557 2.00E-53 296 1256 42 NC_008138 1.00E-43 231 108 48
NC._004887 1.00E-41 294 106 38 NC_006138 5.00E-25 227 &1 35
HC_004557 3.00E-33 270 80 28 NC_006128 2,00E-22 254 78 31
NG_004557 1.00E-10 284 68 23 NC_006138 8.60E-06 130 A0 30
NC_D04557 2.00E+00 103 24 23 NC_D08138 4.60E+00 148 33 22
NC_004193 2.0CE-53 338 131 38 NC_B05823 1.00E-47 302 111 36
NC_004193 1.00E-17 293 75 25 NC_005823 1.00E-43 300 w07 35
BC1085Le10.91ka 2.00E-63 381 141 37 NC_0805823 2.00E-43 300 107 356
BGI0BSLe10.gika 4.00E-07 183 45 24 NC_005823 6.00E-39 304 99 32
NC_000964 B8.00E-53 306 136 42 NC_005823 1.00€-06 110 34 30
NG _000864 1.00E-30 208 81 39 NC_CDE823 2 59 18 30
NC_D04605 4.00E-52 301 118 39 NC_{04342 4.00E-47 302 111 34
NC_004605 3.108-01 118 28 25 NC_004342 1.00E-43 300 107 36
NC_D03036 1.00E-52 295 122 4 NG_004342 3.00E-43 300 107 38
NC_003030 3,00E-45 292 115 39 NEC_004342 5.008-38 301 100 33
NC_003030 1.00E-41 290 104 35 NC_004342 1.00=-06 110 34 30
NGC_003030 1.00E-31 292 29 30 NC_004342 2.00E+00 59 18 30
NG_003030 2.008-08 288 85 22 NC_002505 2.00E-47 375 130 3

NC_003030 8.00E-03 310 68 22 NG_002505 5k-45 375 133 34
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Fig. 25D-Continued

Hit_ID Expected  Length #ldent %S Hit_1D Expected Length #dent %S
NC_002505 2.Q0E-43 377 134 35 NC_Q03296 4.00E-01 260 56 21
NC_002605 4.00E-43 377 129 34 NC_003296 5.20E-C1 247 57 23
NC_002506 2.00e-41 379 127 33 NZ_AABNDZ000015 9.00E-43 300 108 36
NC_002505 2.00E-03 228 52 22 NZ_AABNO2000015 2.00E-42 295 g9 33
NC_ 006348 2.00E-47 385 138 35 AABN02000015 9.00E-43 300 108 36
NC_006348 1.50E+00 76 24 3 AABND2000015 2.0DE-42 205 89 23
Burkholderia 2.00E-47 385 138 35 NZ_AADQO1T00005 200E-42 296 107 36
Burkholderia 2.80B.02 335 74 22 NZ_AADRO1DO00OC2 20DE-42 286 107 36
Burkholkderia 1.50E2+00 76 24 31 AADRG1000002 200842 296 107 36
NG_004722 3.00E-47 286 114 38 AADQDTC00005 2.008-42 296 107 36
NC_004722 2.00€-44 298 15 38 NC_003212 2.00E-42 296 107 36
NC_004722 6.00FE-40 271 o8 36 NC_003212 5.208-02 261 57 21
NG_D04722 2.00E-32 291 85 32 NC_003212 1.40E-01 2092 84 21
NEC_£{04722 3.00E-07 243 57 23 NC_003210 2.00E-42 296 107 38
NC_008177 4.00E-47 296 114 38 NC_003210 6.00E-03 273 58 21
NZ_AAER01000023 B5.00E-47 202 112 38 NC_0026973 2.00E-42 236 107 36
NZ_AAES01000034 8.00E-47 292 112 38 NC_008138 2.00E-42 375 121 3

NZ_AAEQC1000025 B5.00E-47 292 112 38 NC_005139 2.00E-36 376 118 31
NZ_AAENO1000011 6.00E-47 292 112 38 NC_005139 9.008-3¢ 376 119 31
NZ_AAEPGO1000035 8.008-47 292 112 38 NC_D08139 4.00E-35 178 BO 44
NZ_AAEQD1000029 6.00E-4¢ 292 12 3 NC_005139 7.00E-38 375 111 29
AAES0G1000034 65.00E47 292 112 38 NC_005139 7.00E-27 374 108 28
AAERQO1000G023 6.0CE-47 292 112 38 NC_005139 6.00E-21 301 92 30
AAEQO1000029 &§.00E-47 292 112 3B NC_004452 2.00E-42 375 121 32
AAEP0100C035 6.00E-47 202 112 38 NC_004458 2.00E-41 378 122 32
AAEO01000025 B.00E~47 292 112 38 NC_00445¢ 7.00E-36 376 120 3
AAENDO1000011 6.00E-47 292 112 38 NC_004450 9.00E-36 376 118 31
NC_006345 6.00E-47 292 112 38 NC_00445¢ 4.00E-36 178 an 44
NC_007530 6.00E-47 282 12 38 NC_004469 T.O0E-27 374 108 28
NC_003997 6.00E-47 292 112 33 NC_004459 8.008-21 301 g2 30
NC_003995 6.00E-47 292 112 38 NC_00s8087 4,0CE-32 299 108 35
NG_002967 1.00E-48 300 113 37 NC_006087 3.00E-20 308 as 27
NC_002867 1.00E-43 304 100 3§ NC_008513 6.00E-42 1851 8a 58
NC_002367 5.00E-42 304 106 34 Eagg831c0b.alk 8.00E42 310 107 34
NC_002967 3.00E-10 28% 85 2 £agg63tcOB.gik B8.00E-38 209 852 20
NC_008370 9.0CE-46 282 130 34 NZ_AAAJO3000013 1.00E-41 378 127 33
NOC_(06370 8.00E-36 251 106 42 AAAJDZ000013 1.00E-41 3re 127 33
NC_006370 5.00E-34 213 82 38 NZ_AABQO7000002 1.00E40 242 103 42
NC_D06370 2.00E-17 203 63 3 NZ_AABQO7000002 3.00E-24 335 100 20
NC_00637¢ 4.00E-17 149 55 36 NZ_AABQOTCO0002 3,00E-04 134 34 25
NC_006370 2.00E+00 73 16 21 AABQC7000002 1.00€-40 242 103 42
NC_D30918 2.00E-45 298 114 38 AABQO7000002 3.00E-24 335 100 29
NC_00081¢ 1.00E-44 301 111 36 AS/BQO7000002 3.00E-D4 134 34 25
NC_000919 1.00E-44 304 107 38 NC_002516 1.00E-4C 242 103 42
NC_000919 3.00E-09 268 60 22 NC_002516 3.00E-24 3385 100 29
NC_002937 3.00E-45 311 119 38 NC_002516 3.00BE-04 134 34 25
NG_002337 1.00E-43 310 113 36 NC_002518 3.10E-01 201 49 24
NC_002837 2.00E-41 285 101 34 AABIO3000002 7.00E-40 222 101 45
NC_002337 2.00E+00 171 38 2% AABIO3000002 5.006-39 254 105 41
NZ_AABN02000006 6.00E-45 295 10v 36 AABI{030Q00C2 4.00E-20 182 66 36
NZ_AABNOZ000006 2.00E-03 48 21 45 AARIN3Z000002 4.00E-19 129 55 4z
AABNO2000006 6.00E-46 286 107 36 AABI03000002 1.00E-06 128 33 25
AABNQO2000006 3.00E-03 46 21 43 AABIDA0OQOG2 2.80E-02 81 24 26
sdublin_Contig1862_12.23  1.00E44 87 97 100 AABIO3000002 140E-01 169 ' 20
NC_008368 2.00E-44 309 124 40 NZ_AABIO3000002 TO00E-40 222 101 45
NC_006368 1.008-23 200 Y¢v 38 NZ_AABI03000002 5.00E-38 254 105 41
NG_005957 3.00E-44 365 126 34 NZ_AABIO3000002 4.00E-20 182 68 36
NC_005957 5.00E-33 202 97 33 NZ_AABIO3000002 4.00E-19 129 68 42
NC_002942 5.00E-44 309 126 ' 40 NZ_AABIO3000002 1.00E-06 128 33 25
NC_002942 3.00E-23 188 78 38 NZ_AABI03000002 2.8DE-02 o1 24 28
NC_006368 2.00E-43 309 122 39 NZ_AABIO3000002 1.40E-01 189 35 20
NC_00636¢ 2,00E-23 251 88 35 contig:1731:¢_psychroenythr  7.00E-40 269 108 41
NC_006155 3.00E-43 342 113 33 contig:1731:c_psychroerythr  6.00E-38 2590 108 41
NG_006158 §.90E-01 77 18 23 config:1731:c_psychroerythr  8.00E-24 263 82 31
NC_001318 3.0DE-43 342 113 a3 contig:1731:c_psychraerythr  1.00E-21 263 78 29
NC_001318 8.90E-01 77 18 23 contig:1731:c_psychroenythr  8.00E-07 135 32 23
NC_003298 4,00E-43 297 103 38 NC_002947 1.00E-3¢ 282 103 40

NC_003268 7.00E-03 284 80 22 NG._002947 3.00E-19 129 53 41
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Fig. 25D-Continued
Hit_i> Expected Length #ldent %S Hit_ID Expected Length #ident %S
NC_002047 4.00E-07 130 41 31 NGC_000853 8.00E-10 286 62 24
AAAWD2000007 2.008-39 385 128 33 pputidprs_GFPBG16TR 7.00E-28 123 66 53
AAAWCZ000007 A.00E-23 298 8% 29 stdt26608.p1k 9.00E-25 77 58 75
AMAWO2000007 2.00E-09 154 47 30 AAEF0100008C 3.00E-24 245 7% 31
NZ_AAAWD2000007 2.008-3¢ 385 128 33 AAEFG100008C 7.00E-20 195 65 33
NZ_AAAWDZQ00007 3.00E-23 208 83 29 AAEF0100008C 3.00E-13 3¢ 7% 25
NZ_AAAWD2000007 2.00E-03 154 47 30 NZ_AAEF01000080 3.00E-24 245 7® 31
NC_0044B3 1.00E-38 205 85 32 NZ_AAEF01000080 7.00E-20 195 85 33
NC_004463 8.00E-16 311 73 23 NZ_AAEF01000080 3.00E-13 301 76 25
NC_004463 1.00E-14 317 74 23 NC_008050 3.008-23 284 8¢ 30
NC_004463 B.OCE-08 273 72 26 NC_005090 2.008-21 192 62 32
NC_D04463 2.00E-07 258 72 28 NC_005090 200198 333 85 25
NGC_004463 3.00E~C7 250 63 25 NC_008090 1.00E-12 278 85 23
NC_004463 2.00E-06 186 47 25 NC_005080 3.00E-12 122 44 36
NC_004463 3.10E-02 233 80 21 NC_005090 &.00e-03 168 37 22
NC_ 004463 1.40E-01 134 38 29 contig:521:5_jejuni 3.00E-23 181 68 36
NC_004463 4.00E-01 109 29 26 contig:821:c_jejuni 1.00E-21 181 86 36
NC_004463 B5.80E-01 121 28 23 contig:521:c_jejuni 2.00E~14 156 63 33
NG_004463 1.20E+00 109 23 26 contig:521:c_jejuni 2.00E-12 156 50 32
NC_004483 1.50E8+00 108 29 26 contig:621:c_jejuni 6.00E-11 288 88 23
NC_004463 2.00E+00 102 28 26 NC_D0D816 B8.00E-23 187 87 35
Pflu019c02.p1c 2.008-38 230 97 42 NC_000815 3.00E-18 170 57 33
Pflud+9c02.pic 2.00E17 330 a1 24 NC_DO0g15 500815 311 78 25
contig:491:b_thailandensis 3.00E-38 308 107 35 NC_000815 2.00E-13 121 47 38
AAERD1000086 200E-37 242 97 40 NC_000821 1.00E-22 187 87 35
AAEHOI00D088 200817 88 46 53 NC_000921 3.00E-12 170 57 33
NZ_AAEHQ01000088 2.00E-37 242 97 40 NC_000921 5.00E-15 311 78 25
NZ_AAEH01000086 2.00E-17 86 46 53 NGC_000821 2,00E-13 121 47 38
AAAGO2000001 1.00E-36 308 107 36 NC_000921 4 00E-04 148 40 26
AAAGO2000001t 4.00E-12 302 63 22 NC_002163 3.00E-22 173 83 36
AAAGD2000001 6.80E-01 239 42 20 NC_C02163 68.00E-21 181 66 36
NZ_AAAGDZD00001 1.00E-36 305 107 38 NC_002163 4.00E-14 132 48 36
NZ_AAMAGO2000001 4.008-12 302 69 22 NC_002163 4.00E-12 132 45 34
NZ_AAAGOZ000001 6.60E-01 239 49 20 NC_002183 7.00E-11 288 56 22
NC_(005296 4,00E-36 295 g2 31 NC_D04917 9.D0E-22 188 67 35
NG_005256 2.00E-05 284 70 24 NC_004817 1.008-1¢ 170 60 35
MNC_C05235 2.00E-65 28B4 69 24 NC_004817 1.008-18 170 B0 35
NC_005288 1.00E-03 184 49 25 NC_004G17 3.00E-13 287 74 24
NC_005288 B.GDE-G1 281 58 22 NC_004917 300813 297 T4 24
sdublin_ContigB93_12.23 4.00E-36 81 81 100 NC_004917 6.00E-11 115 40 34
stdt38a03.p1k 4 00E-36 og 79 80 NC_002696 4.00E-21 297 76 25
skit23f04.p1k 4 00E-36 o8 78 80 NC_002696 4.00E-20 208 76 25
NZ_AADTO20G0011 2.00E-35 382 125 32 NC_0026838 5.00E-20 292 75 25
NZ_AADT02000011 8.00E-18 285 73 28 NC_002696 5.00E-20 292 72 24
AADTO2000011 2.00E-35 382 128 32 NC_002696 7.00E-20 262 72 24
AADTO2000011 8.00E-18 285 73 25 NC_002686 1.00E~-18 282 70 23
NC_(06512 §.00E-35 17¢ 82 48 NC_002696 1.10E-01 73 21 28
NC_008512 4.00E-20 267 77 28 NC_000313 1.00E-20 200 82 29
NC_006512 1.00E-03 130 35 28 NC_0B00818 7.00E-09 129 35 30
NZ_AAAIDZ2000004 3.00E-34 199 85 42 contig:4798:g_obscurigivbus  7.00E-20 138 57 41
NZ_AAAID2000004 9.00E-22 82 57 6% contig:4798:g_obscuriglobus  3.00E-12 157 52 33
AAAIDZ000004 3.00E-34 199 385 42 AAEDO1000008 9.C0E-20 294 8 27
AAAID2000004 8.00E-22 oz 57 a1 AAEDRQ1000008 8.00E-15 297 68 22
NC_D03900 5.00E-34 282 a5 32 NZ_AAEDO1000008 9.00E-20 294 80 7
NC_003809 2.00E-28 221 77 34 NZ_AAEDG1000008 3.00E-156 287 68 22
NC_003809 8.00E-13 84 41 48 NC_008027 8.00E-20 284 a8 30
NZ_AAAND2000082 5.00E-33 280 85 30 NC_008027 1.00E-19 257 76 29
AAANC2000082 5.00E-33 280 85 30 NC_005027 4.00E-18 169 82 38
NZ_AAAED1000066 1.00E~32 156 74 44 NEC_005027 5,00E-16 128 58 43
NZ_AAAED10000686 2.00E-19 176 53 35 NC_boso2y 1.00E-14 143 57 39
AAAEDTO00066 1.008-32 186 74 44 NC_005027 4.00E-14 250 70 28
AMAECT000085 2.00E-19 176 &3 35 NC_005027 6.80E-01 240 &2 21
NC_006274 1.00E-32 282 g5 32 MNC_005027 1.50E+00 120 34 28
NG _006274 1.C0E-~31 289 28 33 rhiz573a06.p1n 2,00E-19 303 84 27
NC_008274 1.00E-44 111 45 M AAAWO02000158 Z.O00E-18 314 89 28
NC_006274 1.00E-07 242 57 23 NZ_AAAW02000158 2.00E-18 314 a9 28
NC_000853 2.00E-32 382 11¢ 30 NG_003062 1E-17 313 77 24

NC_000853 3.00E-17 248 63 25 NC_0030862 3.00E~14 313 75 23
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Fig. 25D-Continued

Hig 1D Expected Length #ldent %S Hit_1D Expected Length #ident %5
NC_003062 9.00E-12 324 75 23 AAEAD1000001 1.0CE-03 285 62 21
NGC_003062 2.00E-06 258 80 23 NZ_AAEAQ100O3001 1.00E-03 285 g2 21
NC_0030862 4.00E-04 140 34 24 NC_002662 . 1.00E-03 287 led 17
NC_003304 1.00E17 313 77 24 Pilub52a01.ptkz 3.008-03 277 69 24
NC_003304 3.00E-14 313 75 23 AABKQ3000008 3.00E-03 273 B3 23
NC_003304 8.00E-12 324 75 23 NZ_AABKO3000008 3.00E03 273 63 23
NC_003304 2.00E-06 256 60 23 AAEHO1000003 3.00E-03 28B4 62 21
NC_003304 4,00E-04 140 34 24 AAEH01000003 2.10E-02 282 56 19
NG _004311 7.00E-17 298 7% 25 AAEHD1000003 2,.80E-02 287 60 20
NC_003318 3.00E-16 298 7B 25 AAEHQ1000003 280802 205 59 20
sdublin_Contig1015_12.23 3.00E-16 a5 49 61 AAEHG1000003 3.80E-02 285 61 21
thiz806c07.pin 4.00E-16 303 78 25 AAEHG 1000003 4. 70E-D2 285 81 21
thiz606c07.p1n 500E-15 304 76 25 AAEHO1000003 8.10E-02 285 &9 20
rhiz806c07.p1n 1.00E-05 217 66 20 AAEHO1000003 1.10E-D1 285 [ls] 21
NOC_002678 1.00E-15 329 76 22 AAEH01000003 . 1.10E-01 322 67 20
NC_002678 3.008-08 356 80 22 NZ_AAEHO1000003 3.00E-03 284 62 21
NZ_AAFGO1000002 2.Q0E-15 296 75 25 NZ_AAEH01000003 2.10E-02 282 58 18
NZ_AAFGQO1000002 4.00E-14 29B 72 24 NZ_AAEHT1000003 2.80E-02 287 80 20
AAFGD1000002 2.00E-15 296 75 25 NZ_AAEHG1000003 2.80E-02 295 58 20
AAFEE1000002 4.00E-14 298 72 24 NZ_AAEH01600003 2.60E-02 285 61 21
thiz24d12.p1k 3.00E-14 210 77 24 NZ_AAEHG1000003 4.70E-02 285 81 21
NZ_AAAEG10D0185 7.00E14 302 70 23 NZ_AAEHQ1000003 8.10E-02 285 59 20
AAAED1000169 7.00E-14 302 70 23 NZ_AAEHO1000003 1.10E-01 285 80 21
NZ_AAFG0O1000004 2.00E-13 284 72 24 NZ_AAEHO1000003 1.10E-01 322 67 20
AAFGQ1000004 2.00E-13 204 72 24 NC_005140 3.00E-03 288 63 21
NZ_AAFG01000007 3.00E-13 289 69 23 NZ_AADQD1000014 4.00E-03 258 56 21
RAFGOT000007 3.00E-13 209 g 23 AADQO1000014 4.00E-03 258 56 21
contig:5+9:c_jejuni &.00E-11 288 68 23 AAE]01000009 4,00E-03 304 61 20
NZ_AAAPG1001822 1.00E-13 276 72 26 AAEI01000009 4.00E-03 208 B84 21
AAAROT001822 1.00E-10 278 72 28 AAEID1000009 B8.10E-02 292 62 21
Chot389c10.p20412 1.00E-10 257 83 24 AAEIC1000009 1.80E-01 278 57 20
NC_003047 5.00E-08 321 58 21 NZ_AAEIR1000009 4.00E-03 304 81 20
NC_003047 2.00E-05 87 29 33 NZ_AAEID1000009 4.00E-03 298 64 21
NC_003047 5.00E-04 248 56 22 NZ_AAEIN1000009 8.10E-02 202 62 21
NC_003D47 2.80E-02 B7 24 27 NZ_AAEID1000009 1.808-01 278 57 20
NZ_AAEK010000038 2.00E-08 243 62 25 NC_002235 6.00E-03 169 38 22
AAEKO1000008 Z.00E-08 243 62 25 NC_004567 7.008-03 285 64 22
NZ_AABNG2000001 J.00E-07 113 32 28 NC_0045567 2.00E+00 299 58 19
NZ_AABNOZ000001 2.00E-03 238 5 21 NZ_AAAUD2000026 1.00E-02 122 36 28
AABNO2000001 3.00E-07 113 32 28 AAAUDZ000028 1.00E02 122 35 29
AABNDZO00001 3.00E-03 238 50 21 AAEINT006011 1.20E-02 207 T2 24
contig; 2663:5_pomeroyi 4.00E-07 278 64 23 NZ_AAEIC1000011 1.206.02 287 72 24
contig:26683:s_pomeroyi 4.Q0E-03 180 36 20 NC_002788 1.20E-02 332 72 21
contig:1062:h_neptunium 6.00E-07 183 38 26 NC_002745 1.20E-02 332 72 21
NZ_AAAID20000058 3.00E-06 326 21 NZ_AABHO2000009 1.80FE-02 241 60 24
NZ_AAAID2000005 2.00E-+00 93 28 30 AABHN2000009 1.60E-02 241 60 24
AAAID2000005 3.00E-068 326 70 21 NZ_AAAROZE0C00S5 210802 292 54 18
AAAIG2000005 2.00E+G0 93 28 30 AAARDZ2000005 210E-02 292 54 18
Bcep1110a03.q2kb4087 3.00E-05 298 66 22 NC_006449 280E-02 302 &4 21
Beept110a03.q2kb4087 5.00E-C5 299 67 22 NC_006448 2.808-02 302 64 21
Beep1110a03.q92kb4087 3.00E-C4 286 68 23 sduolin_Contig4745_12.23 2.8DE-02 19 18 94
Boapt110a03.q2kb4087 4.00E-01 226 g2 22 sdublin_Contig3450_12.23 2.80E-02 18 18 94
AADY01000003 8.00E-05 121 37 30 mar489h01 gik 3.60E-02 87 25 28
NZ_AADY01000003 8.00E-05 121 37 30 NZ_AAAMO1000127 4.70E-02 57 21 a6
NZ_AABGO3000053 2.00E-04 83 28 33 NZ_AACKD1000008 4.70B-02 148 38 26
AAEI01000018 2.00E-04 291 87 23 AACKD1000006 A.70E-02 146 38 26
AAEID1000016 9.00E-04 283 5 20 AAAMOT000127 4.70E-02 57 21 38
AABG03000053 2.00E-04 83 28 33 NGC_003023 A470E-02 283 66 23
NZ_AAEIO1000016 2.008-04 261 67 23 MNC_003923 1.60E+00 209 60 20
NZ_AAEID1000016 8,00E-04 289 59 20 NC_002953 4.70E-02 283 66 23
NZ_AABG0O2000001 4.00E-04 257 54 2% ap5.fasta.screen.Contig207  4.70E-02 146 38 26
AABGO3000001 4.00E-04 257 54 21 NZ_AAANDBZ2000008 8.20E-02 284 57 19
contig:313:m_arthritidis 4,00E-04 263 60 22 RZ_AAAJO3000006 $.20E-G2 310 62 20
contig:313:m_asthritidis 1.4DE-01 127 32 28 NZ_AAAJO3000006 1.10BE-01 308 851 18
contig:313:m_arthrifidis 1.80E-01 124 33 28 HZ_AAAJD3000006 1.80E-01 272 54 19
contig:313:m_arthritidis 1.50E+00 137 32 23 NZ_AAAJO3000006 3.10E-01 275 56 20
BeepBlsa0d.p2n3d 4,00E-04 255 58 22 NZ_AAAJD3000006 3.10E-01 254 83 20

contig:510v_spinosum 7.00E-04 262 66 28 NZ_AAAJO3000006 8.80E-01 279 55 19
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Fig. 25D-Continued

Hit_D Expected Length #ident %S Hit 1D Expected Length #ldent %S
NZ_AAAJO30000068 8.90E-01 319 58 18
NZ_AAAJO3000006 1.50E+00 324 58 18
AAANDZ000008 6.20E~02 204 87 18
AAAJO3000006 6.20E-02 310 62 20
AAAJC3000006 1.10E-01 308 61 19
AAAJB3000006 1.80E-01 272 54 19
AAAICION0N0E 3.108-01 275 66 20
AAAJC3000006 3.10E-01 254 53 20
AAAJIDS000006 6.80E-01 279 56 19
AAAJC3000006 8.90E-01 318 59 18
AAA.IQ3000008 1.50E+00 324 58 18
NZ_AAAPO1003482 8.10E-02 278 63 22
AAAPO1003482 8.10E8-02 278 83 22
AADWOT000010 810802 317 7t 22
NZ_AADWO1000010 8.10E-02 ®7 71 22
NC_004451 8.10E-02 169 43 25
NC_004461 1.20E+00 302 80 19

contig:370:s_epidermidis 8.10E-02 189 43 25
contig:370:s_epidermidis 1.20E+00 302 g0 19

AAEDDT00C003 1.40E-01 183 41 22
NZ_AAEDG1000003 1.40E-01 183 41 2z
NZ_AAANG20000C3 2.308-01 260 53 20
AAANQ2000003 2.30E-01 260 53 20
AADWO1000069 2.3CE-01 288 51 17
NZ_AADWO1000069 2.30E-01 285 51 17
NZ_AABH32000010 2.30E-01 288 58 18
AABHO2000010 2.30E-01 298 58 19
Boep1157h02.pic 3.10E-01 300 58 1€
NZ_AABGO3000015 4.00E-01 181 35 21
NZ_AAMAND200002¢ 4.00E-01 8¢ 26 28
AAAND2000029 4.00E-01 89 28 29
AABGO3C00018 4,008-01 181 3@ 21
NZ_AABQO7000001 4.00E-0% 201 49 24
AABQO7000001 4.00E-01 201 49 24
NC_D06300 4.00E-01 273 58 21
NT_006300 4.00E-01 273 58 21
NC_D086300 B.20E-01 274 61 22
NC_003272 520801 286 59 20
RNG_004829 5.20E-01 183 40 21
NZ_AAANQ2000076 B.BOE-01 264 56 12
AAANDZO00076 6.80E-01 294 56 19
NZ_AAFG01800003 8.90E-01 82 20 32
AAFG01000003 8.90E-01 52 20 32
NZ_AABMUZ000032 B8.90E-01 163 38 23
AABMO2000032 8.90E-01 165 3@ 23
NC_004663 BO0E-01 150 44 20
contig:356%:m_smegmatis 8.90E-01 102 3a 29
AAEICT1000026 1.208+00 130 38 29
NZ_AAFIN1000026 1.20E+00 130 38 28
NGC_D05125 1.20E+00 73 24 32
NC_003366 1.20E+00 232 49 21
NC_000859 1,20E+C0 114 30 26
Beept115dti.gik 1.20E+00 13D 37 28
contig:4304:¢c_periringens 1.20E+00 232 49 21
NZ_AAEVE1000008 1.50E+00 187 41 24
AAENQ1000005 1.506+00 187 41 21
NZ_AABPC2000001 1.80E+00 254 46 18
AABPQ2000001 1.50E+00 254 46 18
NC_003552 1.50E+00 257 49 19
NC_005362 2.00E+00 128 28 22
AAAYN2000105 2.60E+00 112 29 25
AAEH01000017 2.60E+00 238 54 22
NZ_AAEHO1000017 2.B60E+00 238 54 22
NZ_AAAY(2C00105 2.60E+00 112 29 25

Eagg385b08.q1ka 2.60E+00 185 42 22
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Fig. 32
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Fig. 33

vehicle (PBS) 1h after CBLB502 4hrs after CBLB502
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Fig. 34

vehicle (PBS) 1h after CBLB502
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Fig. 35
NIH-Swiss MOLF/Ei
untreated
PBS +
15 Gy
CBLB502 +
15 Gy




US 2015/0376241 Al

Dec. 31, 2015 Sheet 93 of 105

Patent Application Publication

VY
0L-Tu. gV
0L TU VY

40
VI
ARLAA 4
e9I-1u v
£9I-$SUVY
€91-1UL VY
OLT-TU.HY
QL1-Tu. |V
OLT-$SUVY
QLI-TL VY
d4
AV
Ve
YV

SOS-C0P® 9L1-1
0Sv-C0y + OL-1
S0G-T0¥ + OL-1
0Sy-T0¥ + 001-PS
C0G-C0F + 001-vS
S05-20% + 6C1-1
0S-C0y + €91-1
COS-T0V + €91-¥¢S
COS-20¥ + £91-1
0Sy-70v + OL1-1
COS-C0¥ + OLI-¥S
SOS-C0F + 0L1-1
0Sy-C0v + 9L1-¥S
QSH-T0v + 9L1-1
SOS-CO¥ +9L1-¥¢
S0S-T0¥ + 9L1-]

g0 0%p oy 8L 0lL €9l 6zk 00l %S b
~ ! # b | | _ |

T H T H T
H T T
—H g D Oy s S 0 f WA = SN o M

uewop  XIpy  Joyulj oy widney g XI[oY NIy urewo(
A10d 0 ueyd 0 7 swm g 0 0 A1od

9¢ B4



band
NF-<xB DNA
binding activity
- Free Probe

-~ Non spegcific
EMSA for

US 2015/0376241 Al

Dec. 31,2015 Sheet 94 of 105

Patent Application Publication

Fig. 37

055207 + 04-ju, gy

805200 + 0z-puypy -

0S-20p + BZ1-Lu,gy ”
S0S-Z00 + 621-pury

0Sr-2ov + gop-pugy

50820 + £9p-Luyy

058207 + 041u gy

S0S207 + 024-Lu yy

S05-20% + 9211wy
ujjebeyy -

INL

UoN




Patent Application Publication  Dec. 31, 2015 Sheet 95 0of 105 US 2015/0376241 A1l

Fig. 38

AA'

Nucleotide sequence {990 bp):
ATECEGEETTCTCATCATCATCATCATCATGRTATGGCTAGCATGACTGETGGACAGCAA
ATGGETCGEGEATCTGTACCACGATGACGATAAGGATCCGATGECACARGTCATTAATACA
AACAGCOTGTCEOTETTEACCCAGAATABACCTGAACARATCTCAGTCCTCACTEAGTTCC
GCTATTGAGCGTCTGTCCTCTGETCTGCETATCAACAGCGCGARAGACGAIGUGGCAGEE

CAGGUGATTGOTAACCGOT TCACTTCTAATATCAAAGGCCTCACTCAGELTTCCCGTARD
GOTAACEACGEUATTICIATTGCGURGACCACTGARGETECGCTGAATGAAATCAACAAC
BACCTCOACCOTETGCGTICAGTTGTCIGTTCAGGICACTAACGGEACTARCTCTGATTCS
GATCTGAARTCTATCCAGGATGARATTCAGCARCGTCTGGAAGRARTCEATCCCETTICT
AATCAGACTCRATTIAACGGTETTAARCTCCTCT CTCAGGACARCCAGATGARARTCCAG
GTTGETGCTAACGAICGIGARACCATTACCATCGATCTGCARARAAT TGATETGARANGT

CTTOGCCTTGATCAA LT CAATGT I AATICCOCGECAATTTCCERTGETGETEGTGGARTT
CTAGACTCCATEEGTACATTAATCAATGAAGACCUTCCCECAGCCARGALAAGTACTGCT
ABCCCACTAGCTTCAATIGATTCTGCAT TGTCARAAGTEEACGCAGTTCEITCTTICLCTS
GOCCCAATTOAARAACCGTTTTGAT TCAGCCAT TACCAACCT TEGCAATACGGTAACCART
CTERACTCCGUGOUTAGCCATATCGARGATGCTCACTATGCAACGGAAS YT TCTAATATE
TCTABAGUGCAGATTCTGCAGCAGGCTGGTACT TCCOTTCTCECECAGECTAACCAGETT
CCGCARRACGTCCTICTCIT TAT TGCETTAG

Protein sequence {329 AA)
MRGSHHHHHHGMASMTGGQQMGRDLYDDDDKDPMAQVINTNSLSLhTQNNLNKSQSSLSSAIERLSS
GLRINSAKDDAAGQAIANRFTSNIKGLTQASRNANDGISIAQTTEGALNEINNNLQRVRELSVQATN
GTNSDSDLKSIQDEIQQRLEEIDRVSNQTQFNGVKVLSQDNQMKIQVGANDGETITIDLQKIDVKSL
GLDGFNV@S?GISGGGGGILDSMGTLINEDAAAAKKSTANPLASIDSALSKVDAVRSSLGAIQNRFD
SATTNLENTVTNLNSARSRIEDADYATEVENMSKAQT LOQQAGTSVLAQANQVRPONVLSLLR

AB'

Nucleotide sequence (825 bp):

ATGCGEGEETTCTCATCATCATCATCATCATGRTATGEC TAGCATGACTGETGGACAGCAA
ATGEGTCGECATCTETACGACGATCACGA TAAGCATCCGATCGCACARGTCAT TARTALA

ARCAGCCTGTCGOTGI TEACCCACAATAACCTSAACRAATCTCAGTCCTCACTGAGTTCE
GOTATTGAGCGTOTGTCCTCIGETCTGOGTAT CARCAGCGCCRAARGACGATGUEGCAGETY
CAGGCGATTGCTAACCGCTTCACTTCTARTATCARAGGCCTGACTCAGECTTICCCGTARC
GOTBEACGACGGCATTICTATTGCGCAGACCACTGAAGCTEGCGC TGAATGARATCARCAAC
AACCTECACGCGTGTECGTEAGTIETCTEITCAGGCCACTAACGAGACTAACTCTGATTCC
GATCTGAAATCTATCCAGGATGARAT TCAGCAACCTCTGGARGABATCOATCGCGTTTCT
AATCAGACTCARTTTAACGGTCTIAARCTCCTCTCTCAGGACAACCAGATEAARATCOAG

AT TGETGCTAACGATGGTCAARCCATTACCATCGAT CTGCARRABATTEATGTGAARACC

T TGRCCT TGATGEETT CAR TGTTANT YCCCCEEGARTTTCCGETEGTEGTGETGGAATT

CTAGACTCCATGEETACAT TARTCAATGARGACECTGCCHCAGCCAAGARARGTACCETT
AACCCACTGGCTTCARTTGATTCIGCAT TG TCAAARGTEGEACCECAGTTCETTCTICTCTS
GEGGUAATTCRARACCGT I TTGATTCAGCCATTACCAACCTTTAG

Protein sequence (274 AA):
MRGSHHHHHHGMASMTGGQQMGRDLYDDDDKDPMAQVINTNSLSLLTQNNLNKSQSSLSSAIERLSS
GLRINSAKDDAAGQAIANRFTSNIKGLTQASRNANDGISIAQTTEGALNEINNNLQRVRELSVQATN
GTNSDSDLKSIQDEIQQRLEEIDRVSNQTQFNGVKVLSQDNQMKIQVGANDGETITIDLQKIDVKSL
Q;DGFNVNSPGISGGGGGILDSMGTLENEDAAAAKKSTANPLASIDSALSKVDAVRSSLGAIQNRFD
SATTNIL
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BA'

Nucleotide sequence (831 bp):
ATECGEEETTCTCATCATCATCATCATCATGETATGGCTACCATCACTGETGGACAGCAA
ATGEGTCCGEATCTGTACGACGATGACGATAAGGATCCGT TCACTTCTARTATCARAGGS
CTGACTCAGECTTCCCETAACGCTAACCGACGGCATTTCTATTGCGCAGACTACTGRAGGT
GCGCTEAATGARATCAACAACAACCTGCAGCETCTGCCTCASTTETCTETICAGECCALT
AACGEGACTAACTCTGATTCCOATLTCARATCTATCCAGGATGARATTCAGCARCGTCTG
GAAGARATCCATCGLGTTTCTAATCAGACTCAATTIAACGETGTTARAGTCCTCTCTCAG
GACAACUAGATGAARATCCAGGTTEETGUTAACGATECTGAAACCATTACCATCEATCTE
CARRAAATTGATGTGAAAAGCLTTEGCCTIGATGECTTCANTGTTARTTCCCCGEGAATT
TCCEETGETGGTCGTEEAA L TCTAGACTCCATGEGTACATTARTCAATGARGACGCTGLC
GCAGCCARGRALAGTACCGCTAACCCACTEECTTCARTTGATTCTGCATTCTCARAAGTG

GACGCAGTTCATTCTTC TCTOUCCUCAATTCAAAACCGTTTTGATTICAGCCATTACCAALD
CTTGECAATACGETAACCAATCTGARCTCCGCECGTAGCCOTATCGARGATGCTCACTAT
GORABCGOALAGTTTCTAATATGLC TAAAGCGUAGATTCTGCAGCAGGCTGETACTTICCETT
CTGOCGCAGGCTAACCAGGTTCCGCARAACGTCCTOTCTTTACTGCCTTAG

Protein sequence (276 AA)
MRGSHHHHHHGMASMTGGQQMGRDLYDDDDKDPFTSNIKGLTQASRNANDGISIAQTTEGALNEINN
NLQRVRELSVQATNGTNSDSDLKSIQDEIQQRLEEIDRVSNQTQFNGVKVLSQDNQMKIQVGANDGE
TITIDLQKIDVKSLGLDGFNVNSPGISGGGGGILDSMGTLINEDAAAAKKSTANPLASIDSALSKVD
AVRSSLGAIQNRFDSAITNLGNTVTNLNSARSRIEDADYATEVSNMSKAQILQQAGTSVLAQANQVP
QNVLSLLR

BB’

Nucleotide seguence (666 bp):
ATECGEEGTTCTCATCATCATCATCATCATGGTATGECTAGCATGACTGGTGGACAGCAA
ATGGETCCCGATCTGTACGACGATGACGATAAGGATCCGTTCACTICTAATATCAAAGES
CTGRCTCAGGCTTCCOGTARCGCTAACGACGGCATTTCTATTECGCAGRCCACTGRAGET
GCCCTGAATGARALTUARCARCAACUTCCAGCATGTECGTCAGT TETCTIGTTCAGGCCACT

AACGGGACTARC TCTGATTCCCATCTGARATCTATCCAGGATCGARATTCAGCAACGTCTS -
GRAGARATCEATCGCETTTCTAATCAGACTCAATTTAACCE TG TTAAAGTCCTCTCTCAG
GACAACCAGATGAAAATCCAGETTCETGCTARLGATCGTGAARCCATTACCATCGATCTE
CARAARATTGATGTGAAAAGCCTTOGCCTIGATGEGTTCAATGTTAATT CCCOGGRAATT
TOCGETGETGETGETGGAATTCTAGACTCCATGGETACATTARTCARTGARGACGCTECC
GCAGCCAAGARAAGTACCGCTAACCCACTGGCTICAATTGATTCTGCAT TG TCAARRGTE
GACGCAGTTCETTCTTCTCTEGEEEECAATTCARMACCETTTTGATTCAGCCATTACCAAC

CTTTAG

Protein sequence (221 AA):
MRGSHHHHHHGWASMTGGQQMGRDLYDDDDKDPFTSNIKGLTQASRNANDGISIAQTTEGALNEINN
NLQRVRELSVQATNGTNSDSDLKSIQDEIQQRLEEIDRVSNQTQFNGVKVLSQDNQMKIQVGANDGE
TITIDLQKIDVKSLGLDGFNVNSPGISGGGGGILDSMGTLINEDAAAAKKSTANPLASIDSALSKVD

AVRSSLGATONRFDSAITHNL

ca

Nucleotide sequence {603 bp):
ATGCCEEETTCTCATCATCATCATCATCATGRTATGGCTAGCATCACTGGTGGACAGCAA
ATGCETCCCCATCTETACGACGATGACGATAAGEATCCGTTCACTTCTAATATCAARGGE
CTEACTCAGGCTTCCCETAACGOTAACCACGECATTTCTATTGCCCAGACCACTGAAGGT
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GOGCTGAATGAARTCAACAACAACCTECAGCETETECETEACTTGTCTGTTCAGECCACT

TCCCCEGRAAT T TCOCETCATGRTEGGICCAATTCTAGACTCCATEGEETACATTAATCAAT
GARGACGCTECCEOAGCCABGARAAGTACCEUTAACCCACTEGCTTCAATIGATICTECA
TTOTCAARRGTGGACGCAGTTCCTTCTICTCIGESGECAATTCARRACCGTTTIGATTCA
GCCRTTACCAALCTTGECRATACGGTAACCAATCTGAACTCCGCGCETAGCCGTATCGAR
GATGCTGACTATGCAACOGRAGTTTCTARTATGTCTANAGCECAGAT TUTCCAGCAGETT
GOTACTTCCETTCTGGCECAGGCTAACCAGETTCCGCARARCETCCTCTCTTTACTECE

TG

Protein sequence (200 AA):
MRGSHHHHHHGMASMTGGQQMGRDLYDDDDKDPFTSNIKGLTQASRNANDGISIAQTTEGALNEINN
NLQRVRELSVQATSPGISGGGGGILDSMGTLINEDAAAAKKSTANPLASIDSALSKVDAVRSSLGAI

QERFDSAITNLGNTVTNLNSARSRIEDADYATEVSNMSKAQILQQAGTSVLAQANQVPQNVLSLLR

Cp'

Nucleotide sequence (438 bp):
ATEOREEETTCTCATCATCATCATCATCATGETATCGCTAGCATCACTGETERACAGCAA
ATGEGTCGEGATC TG TACGACGATGACGATAAGGATCCEI TCACTTCTANTATCARAGGC
CTGACTCAGGCTTCCCETAACGUTARCEACGGCATTTCTATTGCECAGACCACTGARGGT
GCQUTCAATGARATCAALARCARCCTGCAGCGIGTGCGTCAGTIGTCTETTCAGGCTACT

CAAGACGCTECCECAGCCAAGAARAGTACCCCTAACCCACTOECTECARTTGATTCTGCA
TPGTCAANAGTGGACGCAGTICCITCTTCTCTAGHEGCARTTCARAACCGTTTTGATTCA

GCCATTACCAACCTTTAY

Protein sequence (145 AA)
MRGSHHHHHHGMASMTGGQQMGRDLYDDDDKDPFTSNIKGLTQASRNANDGISIAQTTEGALNEINN
NLQRVREL%YQ&ESPGISGGGGGILDSMGTLINEDAAAAKKSTANPLASIDSALSKVDAVRSSLGAI
ONRFDSAITNL

A

Nucleotide sequence (639 bp):

ATCCRCERTTCTCATCATCA TCATCATCATGRTATGECTAGCATCACTEGTGHACAGCAA

ATECEPOCEEATCTG IACGACGATCASCATAACCA L COGATGRCACARGTCATTARTACA
AACAGCCTGTCECTETTGACCCAGAATARTC TAAACAARTCTCAGTCCTCACTGRAGTTCC
GCTATTIGAGLGTCTATCCTCTGATCTGCGTATCARCAGCGCGARAGACGATECECCAGEC
CAGGLGATTHCTARCCECTTCACTTCIARUATCABAGETCTGACTCAGECTTCCCGTARL
GCTABRCGACGGCATTTCTATTGCCLAGACCACTGARGGTECCCTCAR I GARATCAACRAC
AACCTECAGCGTATGCGTGAGTICTCTG T TCAGECCACTAACGEGEACTAACTCTEATTCC
GATCTGARATCTATCCAGGATGARATTCAGCAACGTCTGGARGAAATCGATCECETTICT

ARTCAGACTCAATT TAACGG TG TARAGTCCTIGTCTCAGEGACAACCAGATGAAAATCCAG
GTTGETGCTAACGATGGIGARACCATTECCATCOATCIGUARBARATTGATGTGARARGE
CTTGECCTIGATGEETTCAATGTTAATTCCCCGGEATEA

Protein sequence (212 AA), last three amino acids are derived from printer and pRSETb polylinker:
MRGSHHHHHHGMAS;TGGQQMGRDLYDDDDKDPMAQVINTNSLSLLTQNNLNKSQSSLSSAIERLSS
GLRINSAKDDAAGQAIANRFTSNIKGLTQASRNANDGISIAQTTEGALNEINNNLQRVRELSVQATN
GTNSDSDLKSIQDEIQQRLEEIDRVSNQTQFNGVKVLSQDNQMKIQVGANDGETITIDLQKIDVKSL
GLDGFNVNSPG
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B

Nucleotide sequence (480 bp):

ATGCGGGETTCTCATCATCATCATCATCATCCTATGEC TAGCATGACTEEGTCGCGACAGCAA
ATGEETCCEEATOTETACGACGATGACCATAAGGA TCCET TCACTTCIAATATCARAGET
CTGACTCAGGCTTCCCETARCGCTAACGACGECATTTCTATTGCGCAGAUCACTGAAGGT
GCGCTGARTEAAATCAACABCAACCTGCAGCETETECITCAGTIGTCTETTCAGECCACT

ARCGEGACTARCTCTGAT TOCGATCTGARNTCTATCCAGGATGAAATTCAGCAACETCTE

EAAGABATCGRTCEOGT T CTAATCAGALTCART TTAACCETGTTARAGTCCTG T CLCAG
GACAACCAGATCARAATCCAGE T TCGTOCTAACCATGETGARACCATTACCATOGATCTS
CRAARBAATTGATGTCABANGCCTTGGCCL TCATGGETICARTGTTAATTCCCCGEGATGA

Protein sequence (159 AA), last three amina acids are derived from primer and pRSETb polylinker:
MRGSHHHHWPGMASMTGGQQMGPDLYDDDDKDPFTSNIKGLTQPSRNANDGISIAQTTEG@LNELNN
NLQRVRELSVQATNGTNSDSDJKSIQDE*QQRLEFIDRVSNQTQFNGVKVLSQDNQMKIQVGANDGE
TITIDLORKIDVKSLGLDGFNVNSPG

C

Nucleotide sequence {252 bp):
ATGCEGEETTCTCATCATCATCATCATCATCETATGGCTAGCATGACTCETGEGACAGCAA
ATGGGTCEGGA TCTGTACGACEATEACGAT BAGCATCC GTTCACTTCTAI\TATC‘B_AAGGT

uCG\.TG"\}\'FGAAA rf‘AACAA"A» ST e‘cg}gj
TCCCCGEEATEA

Protein sequence (83 AA), last three amino acids are derived from primer and pRSETb polylinker:
MRGSHﬁHHHHCMASMT&GOQW”RDLYDJDDKDPFTGNIYCLmQAbRNANDGISIAQTTEGALNEINN
WLORVRELSVQATSPG

SCGTGAGTTE I"f_’[‘(‘}‘_'l CAGGCCACT

GST-A'
Nucleotide sequence (1038 bp), GST highlighted:

A PCCCCTATACTAGGTTATTGCARARTTAAGGECCTTETECAACCCACTCEACTTCTT
TTGGARTATCTTCARGAAANATATCAAGACCATTIGTATGAGCCCCATCARGGTGATARA
G CGARACAARRAGTTTGALTTEGC T T TEGAGTTTCCCARTCTTCCTTAT TATATTGAT
GATGATGTTARATTARCACAGTCTATGEUCATCATACSTTATATAGCTGACARGCACRAL
ATGTICCETCETTICTCCAAARGAGCE TGURGAGATTTCAATGCTTGARGEAGCEETTTTE
ARNTATTAGATACGGTGTTTCCACAATTGUATATAGTARAGACT TTGAARCTCTCARAGTT
an P TTCTTAGCAAGCTACCTGAARTGCTCARRATOTTCGARGAT CETTTATGTCATARA
,ATATTTAAATGGTGArLATGTAACCCATCCTGACrTCArGTmGTATGACGCTCTTGAI
& GTTTTATACATGCACCCAATGTECCTGEATECETTCCCARAAT TAGT TG T TITARN
ARACETATTGARGCTATCCCACARATTGATARGTACTTGRANTCCAGCARGIATATAGCA
TEGEETTECAGGECTEGCEAGCCACETTIGETEOTEGCGACCATCUTCCARRATCCEAT
CTGETTOCECCTEEATCCCCEEEAATTTCOGETERTEETEGTCEAATTCTAGACTCCATE
GOTACATTAATCARTGARGACGCTECCCCAGCCARGAARAGTACCECTARCCCACTGEUT
TCAATTGATTCTGOATTGTCARRAGTGEACECAGTTUGTTCTTCTCTEECEGCAATTCAR
AACCATTTITGATT CAGCCAT TACCAACCTIGGCARTACGGTAACCART CTGRACTCCECE
CGTAGOCOTATCGAAGATECTGACTATGCAACEGAAUT I TCTAATATCTCTARAGCACAG
ATTCTECAGCAGGUTAGTACTTCCATTOTGGCCCAGECTARCCAGGTTCCECAAMLGTC
CTCTCTTIACIGCOTTAG
Protein sequence (345 AA):
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H8 LG WK T KGLVOPTRLLLEYLEEKY EEHLY BROEGDKWRNK K FELGLEFENL DY Y IDGDVELTQ
SMAIIRYIADKHNMLGGLPKERAEISML“GAVLDIRVGVSRIAYSKDFETLKVDFL&KLPEMLKMFE
SRLCHETYLNGDHVTHPDFML Y DALDVVLYMDPMCLDAFPRLVCFRKKRIEATPOIDE Y LKSSKY I AN
PLOGWOATFGEEDHPPKSDLVPRGSPGI SGGGEGILDSMGTLINEDARAAKKS TANPLAS IDSALOK
VDAVRESLGATONRFDSAT TNLGNTVTNLNSARSRIEDADYATEVENME RAQTILOOAGTSVLAQANG
VPQNVLSLLR

GST-B

Nueleotide sequence (873 bp), GST highlighted:
APGTCCCCTATACTAGUTTATTCCRARAT TAAGGGCCTIGTGCARCCCAL CEACTTCTT
T AATATCTTGARGARARATATGARGAGCATT TETATGAGCCCCATGARGGTHATARE
AR CARARAGTTTGRATIUGETTTGEACTT TCCCRATOTTCCTTATTATARTORY
TGATGTTARATTAACACAGTCTATCOCCATCATACETTATATAGCTGACARGCACART
GTTGGGTGCTTET CCABAAGAGCGTGCACAGATTTCAATGU TTEAAGERECEETTTTH
CAPATTAGATACGETG I TCGAGAATTGCATATAGTABAGACT TTGARACTCICARAGTT
@ T”‘TC’I‘TAG"AAC CTACCTEAARTGCTGARAATE YT&,(:AAGATCGTTTAT(‘TCA‘]:A}‘;A
ACRIZ
Q{"TGT’I’T‘I BT ACATGGA\,CCAA GTGCCTAG LxTG CG‘ITCCCAP.AAT‘lA STTTATTT 'PAAA
AACCTATTGAARCTATCCCACARATTGATARGTACTTGARATCCAGCARGTATATAGCA

OO T TGCAGIGCTEECARGCCACOTTTEETGETCACTACCATCCTCCARBATLGERY

QT TCCGCETEGATCCOCEEEARTTTCCRETEATGETEGTEEAATTCTAGACTCCATE
GGTACATTAATCAATGARGACGCTUCCCCAGCCAAGARRAGTACCGC TARCCCACTGECT

T ORATTGATTCTCCATTCTCAALAGTGGACGCAGTTCGTTCTTCTCTCEEEECAATTCAR
AACCGTTITGATICAGCCATIACCARCCTTTAG

Protem sequence (290 AA):

MEP ILGYWKIKGLVOPTRLLLEYLEEKY EEHLYERDEGDKWRNKI&FELGLE .NIJ
BMATTRY TADKENMLGGCPKERAETSMLEGAVLD IRYGVSRIAYSKDFEY
DRLCHKTYLWGDHVTHPDFMLYDALDVVLYMDPNCLDAFPKLVCFKKRIEAnPQ THEYLRE
CWOATFEGEDHPPKSDLVPRGSPGISGGRGEILD SMGTLINEDAAAAKKSTANPLAS TPEAL K

VDAVRSSLGAIQNRFDSATTNL

AAn1-170

Nucleotide sequence (972 bpk
ATGCGSGETTCTCATCATCATCATCATCATEETATCCCTAGCATGACTGEFIGGACAGCAA
ATECETCEEEATCTETACGACGATGACGATAAGGATCCEATEECACARGTCATIARTACR
ARCAGCCTOTCGCTETTGACCCAGRATAACTTGAACARAT CLCAGTCCTCACTGAGTTCE
GOTATIGAGCGTCTETCCTCTGETCTECCTATCARCAGCGCEAARGACEATGCGECAGGEL
CAGGCGATTGCTAACCGUTTCACTTCTAATATCARMGCCCTEALTCAGECTTCCOGTARC
CCTANCGACGGCAT T CTATTGCGCAGACCALTGAAGETGCEC TGAATGRAATCARCARC
AR OTGORGCAGTATECGTCAGT TG TCTCTTCAGGCCACTAACGECACTARCTCIGATTCC
GATCTGRARTCTATCCAGOATEAAATTCAGCARACGTCTGGARCARNTCEATCGCGTITLT
AATCAGACTCART T TALCGGTETTARAGTCCTCTCTCAGGRCAACCAGATEABRRATCCAG
GTTGGTGCTIAACGATOCTGABACCATTACCATCGATC TGCARRARATTGATGTCARAAGE
CTTG"CC T 1z=TCCCGGGAATTTCcGGTGGTuGTGGTGGAATTCmA.GACTCCATGCGTACA

TTCTGCATTG_['CAAAAGTGGA"GCZ\G’PTC‘C‘TTC‘I’['LTCT GCEGGGCARTTCAAAACCET
l"I‘GATTCP-GCCRTTACCAAC.CTTGGCZ\ATACGG.['AACCAATC‘TGZ\AC‘TCCGCGCGTACC
CG’lAlCGAAGATJCTGZ&CTATGCMCGGAAGTTTCTAAIA‘I‘GTCTZ\AA SCGCAGATTCTG
CAGUAGGCTCETACTTCCGTTCTS CGCAGGCTARCCAGETTCCOCAARRCGTCCICTCT
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MRGSHHHHHHGMASMTGGQQMGRDLYDDDDKDPMAQVINTNSLSLLTQNNLNKSQSSLSSAIERLSS
CLRINGAKDDAAGOAIANRFTSNIKGLTOASRNANDGISTAQTTEGALNEINNNLORVRELSVOATN

GTNSDEDT.KS IODEICQORLEE TDRVSNQTQFNGVRVLSQDNOMK T QVEANDGETI TIDLOKIDVKSL

g&IPGISGGGGGILDSMGTLINEDAAAAKKSTANPLASIDSALSKVDAVRSSLGAIQNRFDSAITNL

GNTVTNLNSARSRIEDADYATEVSNMSKAQILOQAGTSVLACGANQVPONVELSTLR

AAM1-163
Mucleotide sequence (951 bp):

ATGCGGEETTCTCATCATCATCATCATCATGGTATGCCTAGCATGACTGETGGACACGCAR
ATCECTCECEATCTCTACGACGA TGACCATAAGCGCATCCGATECCACAAGTCATTAATACA
AACRCCCTETICCCTETTGACCCAGARATARCCTEAACAMTCTCAGTCCTCACTGAGTTCC

GCTATTGAGCGTCTGTCCTCTGGTCTGCGTATCAACAGCGCGAAA@ACGATGCGGCAGGC

CAGGCGATTGCTAACCGO T TCAL T I AATATCARAGGCCTGACTCAGGUTTCCCETAAC

GOTAACGACGECATTTCTATTACCCAGACCACTEARCETECECTGAATEAAATCAACAAC

AACCTGCAGCETGTGCETCAGCTTIETCIG TTCAGECCACTARCGGEACTARCTCTGATTCC

GATCTGARATCTATCCATGATGAAATTCAGCAACCTCTECAAGAAATCBATCGCOTTICT

AATCACACTCAATTTARCGCTETTAARS TCOTCTCTCAGGACAACCAGATGAARATCCAG

GTTGGTGCTAACGATGGTGAAACCA?T&QCATCGATCTGCRAAAAATTATCCCGGGAATT

POCEGTEEERETEETGCAA TTCTAGACTCCATCEGTACATTAATCAATGARGACECTCECC
GCAGCCAAGARRAGTACCGCTAACCCACTEELY CAATTEATTCTGCATICTCAAARGCTS

GACGCAGTICG T TCTTCTOTOORGCCAAT TUARARCCETTTTEATICASCCAT TACCAAC

CTTGGCALTACGGTAACCAATCTCAACTCOCCACETAGCCETATCGAAGATECTGACTAT

GCAACGGAAGTTTCTAATATCTCTAAAGL

AGATTCTECAGCASGCTEETACTTCCGTT

CTEGCECAGGOTAACCAGCTTCCGCAAAACGTCCTCTCTTTACTECGT I'AG

Protein sequence (316 AA):

MRGSHHHHHEGMASMTGGOOMGRDL YDDDDKDRMAQV INTNSLSLLTONNLNKSOSSLSSATERLSS
GLRINSAKDDAAGQAZANRFTSNIKGLTQASRNANDGISIAQTTEGALNEINNNLQRVRELSVQATN

GTNSDSDLKSIQDEIQQRLEEIDRVSNQTQFNGVKVLSQDNQMKIQVGANDGETITIDLQKIIPGIS

GGRGGILDEMETLINEDARAAKKSTANPLASIDSALS KVDAVRSSLEGATQNRFUSAI TNLGNTVINL

NSARSRIEDADYATEVSNMS KAQILQOAGTSVLAQANQVPONVLSLLRE

AANS4-170
Nucleotide sequence (813 bp):

ATGORGERTTCTCATCATCATCATCATCATCSTATGECTAGCATGALTGGRIGRACAGCAA
ATCGEETCCCCATCTETACGACGATGACCATAAGEATCCCTTCACTTCTAATATCARAGGC
CTGACTCAGECT TCOCGTAACGE TAACGACGECATTTCTATTECACAGACCACTEAAGET

GCGCTEAATGAAAT CALCARCAACCTECAGCETETEOGTEAGTTGTCTGTTCAGECCACT

ARCGGGACTAACTCTGATTCCGATC TCAAATCIATCCAGGATGARATTCAGCAACGTCTG

GRAGARATCGATCGUOTTTCTAATCAGACTCARTTTAACGETGT TAAAGTCCTCTCTCAG

GACAACCAGATGAAAATCCAGGTTGGTGCTAACGATGGTGAAACCATTACCATCGATCTG

CAAABARTTGATGTGAAARCCCTTGECCTTATCCCGEGAATTTCCEGTEETEGGTEGTEEA

ATTCTAGACTCCATGGGTACATTAATCAATGAAGACECTGCCCCAGCCARGRAAAGTACC

GOTAACCCACTCOCTTCAN T TGATTCTCCATTCTCAARAGTGEACGCAGTTCETICTTCT

CTGGGGGCAATTCAAAACCGTTTTGATTCAGCCAT1%CCAACCTTGGCAATACGGTAACC

AATCTQAACTCCGCGCGTAGCCGTATCGAAGATGCTGACTATGCAACGGAAGTTTCTAAT

ATGTCTAAAGCOLAGATTCTGCACCAGGCTGGTACTTCCETTCTEECECAGGCTARCLAG

@T;CCGCAAARCGTCCTCTCTTTACTGCGTTAG
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MRGSHHHHHHGMASMTGGQQMGRDLYDDDDKDPFTSNIKGLTQASRNANDGISIAQTTEGALNEINN
NLQRVRELSVQATNGTNSDSDLKSIQDEIQQRLEEIDRVSNQTQFNGVKVLSQDNQMKIQVGANPgE

TITIDLQKIDVKSLGLEPGISGGGGGILDSMGTLINEDAAAAKKSIANPLASIDSALSKVDAVRSSL
GAIQNRFDSAITNLGNTVTNLNSARSRIEDADYATEVSNMSKAQILQQAGTSVLAQANQVPQNVLSL

LR

AA'n54-163

Nucleotide sequence (792 bp):

ATGOGGEETTCTCATCAT CATCATCATCATGETATGECTAGCATRACTGGTREACAGCAA
ATCEETCGECATCTCTACGACGATEACGA TAAGGAT CCGTTCACTICTAATATCARRIGC
CTEACTCAGECTTCCCGIAACCCTARCGACGECATTTCTATTECECACACCACTOAAGHT
COACTAAATGAAATCARCEACARCCTACAGCETGTGCEIGAGTICTCTETTCAGECCACT
AACGECACTAACTCTGALTCCGATCTGARATCTATCCAGGATGARATTCAGCAACGTCTE
CAAGARATCAATCOCGTT T ARTCAGACTCARTTTAACGETETTARAGTCCTCTCTCAG
GACABRCCAGATGARAATCCAGETTGGTGCTAACGATGGTEARACCATTACCATCEATCTE
CARARAATTATCUCGEGARTTTCCGEIGETECTCETGGARTTCTAGACTCCATGGEITACA
TTAATCAATGARGACGCTGCCGCAGCCARGARRAGTACCEC TARCCCACTGGCITCARTT
GATTCTGCATTGT CAARAGTGEACGCAGTTCETTCTTCTCTOEGGGCAATTCARAACCET
TETGA T TCAGCCATTACCAACCT TGGCAATACGETAACCARTCTGAACTCCECECETACT
CGTATCCAAGATCCTEGACTATGCAACGEAAGT TTCTARTATET CTARAGCGCAGATTCTG
CAGCAGGUTEOTACTTCCGTTCTEECGCAGECTAACCAGETTCCAUARBACGTLLTCICT
TTACTGCGTITAG

Protein sequence (263 AA):

MRGSHHHHHHGMASMTGGQQMGRDLYDDDDKDPFTSNIKGLTQASRNANDGISIAQTTEGALNEINN
NLQRVRELSVQATNGTNSDSDLKSIQDEIQQRLEEIDRVSNQTQFNGVKVLSQDNQMKIQVGANDGE

TITIDLQKQIPGISGGGGGILDSMGTLINEDAAAAKKSTANPLASIDSALSKVDAVRSSLGAIQNRF

DESATTNLONTVINLNSARSRIEDADYATEVSNMS KAQILOOAGTSVLAQANQVPONVLSLLE

ABM1-17¢ (or AA 1n1-170c402-450)

Nucleotide sequence (807 bp):
ATGCEGECTTCTCATCATCATCATCATCATGETATERC TAGCATGACTCETGGACAGCAA
ATGOGTCCCCATCTGTACGACGATEACTATAAGCATCCGATEGCACARGICATTARTACA
ARCAGCCTGTCCCTETTGACCCAGRATAACCTGARCAARNTCTCAGTCCTCACTGAGTTCC
GOTATTGAGCETOTETCCTC TGO TCIGCCTATCARCAGCECGARAGACCATECCECAGGT
CAGGCGATTECTAACCOCTTCAC TTCTAATATCR AAGGCCTEACTCAGECTTICCCETAAC
GOTAACGACGGUATTTCTATTGLACAGACCACTCARGE TCCECTGARTGAARTCAACART
AACCTACAGCGIGICCGTGAGTTGTCTGTTCAGECTACTAACGEGACTAACTCTEATTCC
SATCTGAAATCTATCCAGCATGARATT CAGCARCGTCTGGARGARATCEATCGOSTTTCT
AATCAGACTCAATTIARCGETGTTAMAGTCCTCT C TCAGGACAACCAGATGARARTCCAG
FTTEETGCTAACCATGG T GARACCATTACCATCGATCTGCAAMAARTTGATGTEGARRAGC
CTTEACCTTATCCCEEEAAT TTCCEETEATGETGETEGAATTCTAGACTCCATGEETACA

GATTCTGCATTGTCAAAAG TECACGCACTTCETTCILC CITCSEEECAATTCAARACTGT
TTTGATTCAGCCATTACCAACCTITTAG

Protein sequence (268 AA):

MRGSHHHHHHGMASMTGGQQMGRDLYDDDDKDPMAQVINTNSLSLLTQNNLNKSQSSLSSAIERLSS

GLRINSAKDDAAGQAIANRFTSNIKGLTQASRNANDGISIAQTTEGALNEINNNLQRVRELSVQATN
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GTNSDSDLKSIQDEIQQRLEEIDRVSNQTQFNGVKVLSQDNQMKIQVGANDGETITIDLQKIDVKSL
QEIPGISGGGGGILDSMGTLINEDAAAAKKSTANPLASIDSALSKVDAVRSSLGAIQNRFDSAITNL

AB'nl-163 (or AAn1-163¢402-450)

Nucleotide sequence {786 bp):

ATGCEGEETTCTCATCATCATCATCATCATGETATEGC TAGCATCACTGCGTIGACAGCAA
ATGEETCEEEATCTGTACGACGATGACGA TAAGGATCCEATCECACARGTCATTAATACA
AACAGCCTGICGCTETTGACCCAGARTARCC TGAACARATCTCAGTECTCACTEGAGTTCC
GOTATTGAGCGTCTOTCCTCTGGTCTGCGTATCAACAGCECCAARGACCATHCEGCAGGT

CRCECGATTGOTARCCGCT TCACTTCTARTATCARAGCCCTERACTCACECTTCCOGTANG
GCTAACGACOGCATTTCTATTGCGUAGRCCACTGARGE TGCECTEARTCARATCARCAAC
AACCTGOAGCATATACETCAGTIGTCIGTTCAGECCACTAACGGEAUTAMC TCTEGATTCC
GATCTGARATCTATCCAGGATGARATTCAGCAACGTCTGGAAGAAATCGATCECETTTCT
AATCAGACTCAATTIAALGGTEITAARGTCCTCTCTCAGGACAACTAGATGARRLTCCAG
CTTAETGOTARCGATGG TG AARCCATTACCATCCATCTGCARRALAT TATCCCGGGAATT

T CCOETGETECTCOT GEAATTOTACACTCCATGEGTACATTAATCAATGARGATGCTGCT
GOAGCCAAGAABAGTACCGCTARCCCACTAGECTTCAATTGATTCTGCATTEGTCARLAGTG
GACGCAGTTCGTTCTTCTCTGLGEUCAATTCARRACCGTTITGATTCAGCCATTACCARC

CTTTRG

Protein sequence (261 AA):
MRGSHHHHHHGMASMTGGQQMGRDLYDDDDKDPMAQVINTNSLSLLTQNNLNKSQSSLSSAIERLSS
GLRINSAKDDAAGOATANRFTSNLKGLTOASRNANDGI S IAQTTEGALNE INNNLORVRELSVQATN
GTNSDSDLKSIQDEIQQRLEEIDRVSNQTQFNGVKVLSQDNQMKIQVGANDGETITIDLQKIIPGIS
GEGGGILDSMGTL INEDAAAAKKS TANPLAS IDSALSKVDAVRSSLGATONRFDSATTNL

AA'nl-129

Nucleotide sequence (849 bp):
ATECGEEETTCTCATCATCATCATCATCATGETATGECTACCATGACTCETGEACAGCAA
ATEGGTCCCEATCTGTACGACGATGACGATAAGGATCOGATCGCACARGTCATTARTACH
ARCAGCCTETOGCTCTTGACCCAGARTAACCTGARCARATCTCAGTCCTCACTGAGTTICC
GOTATTGAGCGTCTETICCTOTGGTCIGCETATCARCAGCGCGRAAGACCGATECGECAGEE
CAGGCGRTTGCTAACCGCT TCACTTCTARTAT CAAAGGCCTEGACTCAGECTTCCCETAAC
GOTRACGACGGCATTTCOTATTGCECAGACCACTEAAGETGCGCTGAATEARATCARCAAC

AR CTOORGEGTATEOGTOACTTETCTG TTCAGGCCACTAACGGGACTARCTCTGATTCE
GATCTGAAATCTATCUCAGOATGARATTCAGCARCGTUTGCAREAALTCGATCCCETTTCT
BATCAGATCCCGGCARTTICCEETGOTEETGETCGAATTCTAGACTCCATGEUTACATTA
ATCAATGAACACGCTUCCECAGCCAAGARAAGTACCECTARCCCACTGECTTICAATTGAT

TCTGCATTGICARAAG TEGACGCAGTTCCTTCTTCTCTGCEGECAATTCARRACCET YT
GATTCAGCCATTACCARACCTTGGCAATACGGTAACCARTCTGAACTCCGCEGCEGTAGCCGT
ATCGAAGATECTGACTATGCANCGGAAGTTTCIAATATGTCTARAGCGCAGATTCTGCAS
CAGGCTOGTACTTCCGTTCTGGCGCAGGC TARCCAGETTCCECAARACGTCCTCTICTTTA

CTGCSTTAG

Protein sequence (282 AA):
MRGSHHHHHHGMASMTGGQQMGRDLYDDDDKDPMAQVINTNSLSLLTQNNLNKSQSSLSSAIERLSS
GLRINSAKDDAAGQAIANRFTSNIKGLTQASRNANDGISIAQTTEGALNEINNNLQRVRELSVQATN
GTNSDSDLKSIQDEIQQRLEEIDRVSNQIPGISGGGGGILDSMGTLINEDAAAAKKSTANPLASIDS
ALSKVDAVRSSLGAIQNRFDSAITNLGNTVTNLNSARSRIEDADYATEVSNMSKAQILQQAGTSVLA
OANQVPONVLS LLR
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AANS4-129

Nucleotide scquence (690 bp):
ATCCEEEGTTCTCATCATCATCATCATCATGETATCRCTAGCATCACTGGTGGACAGCAA
ATGOGTCGGEATCTGTACGACCATCACGATABGGATICGTTCACTTCTARTATCAARGGC
CTGACTCAGACTTCOCGTAACGCTAACGACEGCATTTCTATTGCECAGACCACTGAAGET
GCGOTGAATGAAATCAACARCARCCT GCAGCGTETGCOTGAGTTGTCTETTCAGGCCACT
AACGGGACIAACTOTOATTCCGATC T GRAA TCTATCCAGGATGRARTTCAGCAACETCTE
GABGABATCGATCGCETTTCIAAT CAGATCCCGAGAATTTCCCETGETCATGETCEARTT
CTAGACTCCATGGOTACATTABTCAATGAAGACHECTECCGCAGCCARGARRAGTACCECT
ARCCCACTGECTTCART TGATT CTGCAT TG TCABARGTCOACGCAGTTCETTCTTCTCLS

CGOCCAATTCARARC CETTTTGATTCAGCCATTACCARCCTTCGCAATACGETARCCAAT
CTOARCTOCACGOOTACCCOTATCOAMGATGOTCACTATGCARCECARGTTTCTAATATG
TCTARAGCCCAGATTCTOCAGCAGGUTGG TACT TCCG T TCTEGCGTAGGCTAACTAGETT
CCGCARAACGTCCTCTCTTTACTGCETTAG

Protein sequence (229 AA):
MRGSHHHHHHGMASMTGGQQMGRDLYDDDDKDPFTSNIKGLTQASRNANDGISIAQTTEGALNEINN
NLQRVRELSVQATNGTNSDSDLKSIQDEIQQRLEEIDRVSNQIPGISGGGGGILDSMGTLINEDA%@
AKKSTANPLASIDSALSKVDAVRSSLGAIQNRFDSAITNLGNTVTNLNSARSRIEDADYATEVSNMS
KAQILQQAGTSVLAQANQVPONVLSLLR

ABmi-129

Nucleotide sequence (684 bp):
ATGCGEEETTCTCATCATCATCATCATCATGETATCECTAGCATHACTCETGGACAGCAA
ATCOGTCGEGATCTCTACGACGA TEACCATAAGGATCCGATGCCACAAGTCATTAATACA
ARCAGCCTGTCGCTGTIGACCCAGARTAACCTGRACARATC TCAGTCCTCACTGAGTICE
GCTATTGACCCTCTATCCTOTAGTCTIGCGTATCAACAGLGCGAARGACGATEGLGECAGEC
CAGGUGATTIGOTARCCGCTTCACTIC TARTATCAARGEOCTGACTCAGECTTCCCETARG
GCTABCGACGECATTICTATTCCGCAGACCACTGAAGGTCCECTCAATGARATCARCAAC
AACCTGOAGCETETACGTGAGTTGTICTET TCAGGCCACTAACEEGACTAACTCTSATICE
GATCTGABATCIATCCAGOATGARRTTCAGCAACGTCTGEAAGRAATCGATCELGTTTCT

BATCAGATCCOCGEART TTCCGETCETGITGETECAATTCTACACTCCATGGETACATTIA
ATCAATGAAGACGCTECCETAGCCARGARBAGTACCGCTAACCCACTGICTTCARTTCAT
TOTGCATTGTCABARLT CGACGCAGTTCGT TCITCTCTEGGEECAATICARRACCETTTT
GATTCAGCCATTACCARCOTTTAG

Protein sequence (227 AA):
MRGSHHHHHHGMASMTGGQQMGRDLYDDDDKDPMAQVINTNSLSLLTQNNLNKSQSSLSSAIERLSS
CLRTNSAKDDAAGOATANRFTEN TKGLTOASRNANDGI STAQTTEGALNEINNNLORVRELSVOATN
GTNSDSDLKSIQDEIQQRLEEIDRVSNQIPGISGGGGGILDSMGTLINEDAAAAKKSTANPLASIDS

ALSKVDAVRSSLGAIQNRFDSATING

AB'n54-129

Nucleotide sequence (525 bp):
ATGCEGEETTCTCATCATCATCATCATCATGGTATGGCTAGCATGACTGETGGACAGCAA
ATEEETCGGEATCTCTACGACGATGACGATARGGATCCGTTCACTTCTARTATCARAGAC
CTGACTCAGECTTCCCETARCGCTAACGACGGCATTTC TATTGCGCAGACCACTEARGET
GCGOTGARTGAPAATCAACAACARCCTGCAGCETETGCGETEAGTTETCTETTCAGECCACT
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AACGGEACTAACTCTGATTOCCATCTGARATCTATCCAGEATGABATTUAGCRACGTCTE
GARGAARTCOATCACGTTTOT AT CAGATCCCEEGAATT TCCHGTUETGCTGCTECAATT

CTAGACTCCATGAG TACATTAAT CAATGARGACGCTGCCEUAGCCARGAARAGTACCGCT
ARCCCACTGECTTCAATTGATTCTGCATTGTCARBAGTCCACGLAGTTCETICTICTCTE
GOGECAATTCARAACCETTTIGATTCAGCCATTACCARCCTTTAG

Protein sequence (174 AA):
MRGSHHHHHHGMASMTGGQQMGRDLYDDDDKDPFTSNIKGLTQASRNANDGISIAQTTEGALNEINN
NLQRVRELSVQATNGTNSDSDLKSIQDEIQQRLEEIDRVSNQIPGISGGGGGILDSMGTLINEDAA%

AKKSTANPLASIDSALSKVDAVRSSLGATQNRFDSAT TNL

AA'N1-100
Nucleotide sequence (762 bp):
ATGOEGGETTCTCATCATCATCATCATCATGS TATGOCTAGCATGACTCCTEGACAGCAA
ATGEETCECEATCTG TACCGACGATGACGATAAGGATCCGATCGUACAAGTCATTANTACA
ARCAGCCTETCECTCTTCACSCAGAATAACCTGAACARATUITABTCCTCACTGAGTTCS
GCTATTGAGCOTCTGTCCICTGGTCTRCGT ATCARCAGCGCEARAGACCATECEECABGE
CAGGOGATTGUIAAUCGUTTCACTTCTAATATCAAAGGC CTGACTCAGSCTTCCCGTAAC
GOTAACGACGRCAT TTOLATTGCCCAGACCAC TGARGETCCECTGAATGARATCAACANG
AACCTAUAGCGTOTGOG TCAGTTGTC IO TTCAGGCCACTATCCOSGRAATTTCCGGTEET
GCTGETGEAATTCTAGACTCCATGGETACAT TAATCARTGARGRUGCTGCCGCAGCCARG

elele CATTGTCANAAGTGEACGCAGTT
CGTTCTITCICTUGOGGCAATTCARARCCATTTTGATTCAGCCATTACCARCCTIGGCART
ACGETARCCBATCTGARL TCCOUGCETAGCCGTATCEARGATACTGACTATGCARCGGAA
GTTTCTAATATGTC TAARGL GUAGATTCTGCAGCACGCTEETACTTCCETTCTCGTECAG
GOTAACCAGGTTCCGCARARCGTCLTCTCTTTACTG G EAG
Protein sequence (253 AA):
MRGSHHHHHHGMASMTGGQQMGRDLYDDDDKDP%AQVINTNSLSLLTQNNLNKSQSSLSSAIERLSS
GLRINSAKDDAAGQAIANRFTSNIKGLTQASRNANDGISIAQTTEGALNEINNNLQRVRELSVQATI
PGISGGGGGILDSMGTLINEDAAAAKKSTANPLASIDSALSKVDAVRSSLGAIQNRFDSAITNLGNT

VTNLNSARSRIEDADYATEVSNMSKAQTLOOAGTSVLAQANQVPONVLEL LR

AB'n1-100

Nucleotide sequence (597 bp):
ATGCRGECATICTCATCATCATCATCATCATCGTATGGCTAGCATGACTGGTGGACAGCAA
ATEGETCHGGATCTGTACGACCATEACGATAAGGATCCGATEECACARGTCATTAATACA

AACAGCOTETCHEL TG TGACCCAGAR TAACCTGARCARATCTCAGTCCTCACTGAGTTCC
SCTATTGAGBLGTCTGICCTCTGETCTGCGTATCARCAGCGCGARAGACEATGCEGTAGET
CAGGCGATTGCTAACCGCTICACTTCTAATAT CARACCCCTEACTCAGGECTTCCCETANG

GCTAACGACHGECAT U TATTGCGCAGACCACTEARGETGCGCTARATGARATCAACAAC

AACCTGCAGCETATGCU TEAGTISTCTETLICAGECCACTATCCCEGEAATTTCCGETEET
GETGETGGARTTCTAGACTCCATGAOTACAT TAATCARTEARGACGCTGLUGCAGUCARG
AAAAGTACCECTAACCCRAOTGECTICARATTEATTCTECATTETCABARGTEGACCCAGTT

CaTTOT TOTC TEEGAGCART TCARBACCGT TITGAT TCAGCCATTACCAACCTTITAG

Protein sequence (198 AA):
MRGSHHHHHHGMASMTGGQQMGRDLYDDDDKDPMAQVINTNSLSLLTQNNLNKSQSSLSSAIERLSS
GLRINSAKDDAAGQAIANRFTSNIKGLTQASRNANDGISIAQTTEGALNEINNNLQRVRELSVQATI
PGISGGGGGILDSMGTLINEDAAAAKKSTANPLASIDSALSKVDAVRSSLGAIQNRFDSAIT@E
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AA'n1-70

Nucleotide sequence {672 bp):
ATECGEECTTCTCATCATCATCATCATCATECTATGEC TAGCATCACTEGTGGACAGCAR
ATGEETCGECAT CIGTALGACCATGACGATAAGGATCCGATIGCACARG TCATTARTACA
AACAGCCTGICECTUTTGACCCAGAATARLCTEAACAARTCTCAGTLCTCACTEAGTTCC
EOTATTGAGLGTCTOTCCTOTGETOTGCGTAT CAACAGCGCGABAGACEATECSECAGET
CRGEOGATTGCTAACCGLTTCACTTCTRATATCABAGECCTGACTCAGGCTTCCCGTART

TTAATCARTCABGACCCTCCCGCAGCCARGAARAGTACCGCTARCCCACTGELTICAATT
GATTCTGCAT TG I CABARGTAGACECABTICETTCTTCTCTGGGEECARTICARARCCGT
TTTGATTCAGCCATTACCAACCT TGGUARTACGETARCCARTCTEARCTCCGCGCETAGC
COTATCGARGATGCTCACTATACARCECARG T ICTARTATGTCTARACCECAGATTCTE
CAGCARGCTGETACTTCUGTTCTGGCGCAGECTAACCAGGTTCCELARARCETCCTCTCT
TTACTGOGTTAG

Protein sequence (223 AA)
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MRGSHHHHHHGMASMTGGQQMGRDLYDDDDKDPMAQVINTNSLSLLTQNNLNKSQSSLSSAIERLSS
GLRINSAKDDAAGQAIANRFTSNIKGLTQASRNANDIPGISGGGGGILDSMGTLINEDAAAAKKSTA

NPLASIDSALSKVDAVRSSLGAIQNRFDSAITNLGNTVTNLNSARSRIEDADYATEVSNMSKAQILQ

QAGTSVLAQANOVPONVLSLLR

AB'n1-70

Nucleotide sequence (507 bp):
ATGCEEGETTCTCATCATCATCATCATCATGETATGGCTAGCATGACTEGETGEACAGCAA
ATGGGTCECCATCTOTACGACCATGACCATAAGRATCCHATEGTACARSTCATTARTACA
AACAGCCTGTCGOTE T TGACCCAGAATARCCTGARCARRTCTCAGTCCTCACTGAGTICC
GETATTGAGCGTCOTGTCCTOTGGTCIGCETATCARCAGCGLCGARACACEATECGGCAGEC
CACCOGAT TGN TAACCGCTTCACTICTAATATCARAGGLCTGACTCASGCTTCCCETAAC
G ACGACATCCCEGEAATTTCCGGTCETRATEATEGAATTCTAGACTCTCATEGGTACA
TTAATCAATGAAGACGCTGCCGCAGCLARGARNAGTACCGCTARCCCACTGECTICARTT
EATTOTGUATTOTCARABGTGGALGCAGTTCETICTICTC T GEEEECAATTCARARCCET
TTTAATTCAGCCATTACCAACCTITAG

Protein sequence (168 AA):

MRGSHHHHHHGMASMTGGQQMGRDLYDDDDKDPMAQVINTNSLSLLTQNNLNKSQSSLSSAIERLSS
GLRINSAKDDAAGQAIANRFTSNIKGLTQASRNANDIPGISGGGGGILDSMG?LINEDAAAAKKSTA

NPLASIDSALSKVDAVRSSLGAIQNRFDSATTNT
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FLAGELLIN RELATED POLYPEPTIDES AND
USES THEREOF

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 14/559,669, filed on Dec. 3, 2014, which
is a continuation of U.S. patent application Ser. No. 13/110,
704, filed on May 18, 2011, now U.S. Pat. No. 8,932,609,
which is a divisional of U.S. patent application Ser. No.
11/722,682, filed on May 2, 2008, now U.S. Pat. No. 8,007,
812, which is the national stage of International Application
No. PCT/US2005/046485, filed on Dec. 22, 2005, which
claims the benefit of U.S. Provisional Patent Application No.
60/639,826, filed Dec. 22, 2004, the contents of all of which
are incorporated herein by reference.

FIELD OF THE INVENTION

[0002] This invention relates to the use of flagellin related
polypeptides to protect mammals from the effects of apopto-
sis. More specifically, this invention relates to the use of
flagellin related polypeptides to protect mammals from expo-
sure to stress, such as radiation and cancer treatments.

REFERENCE TO THE SEQUENCE LISTING

[0003] Reference is made to the sequence listing submitted
via EFS-Web, which consists of a file named, “CLE-003D5-
Sequencelisting.txt” (135 KB), created on Aug. 17,2015, the
contents of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0004] The progression from normal cells to tumor cells
involves a loss of negative mechanisms of growth regulation,
including resistance to growth inhibitory stimuli and a lack of
dependence on growth factors and hormones. Traditional
cancer treatments that are based on radiation or cytotoxic
drugs rely on the differences in growth control of normal and
malignant cells. Traditional cancer treatments subject cells to
severe genotoxic stress. Under these conditions, the majority
of normal cells become arrested and therefore saved, while
tumor cells continue to divide and die.

[0005] However, the nature of conventional cancer treat-
ment strategy is such that normal rapidly dividing or apopto-
sis-prone tissues are at risk. Damage to these normal rapidly
dividing cells causes the well-known side effects of cancer
treatment (sensitive tissues: hematopoiesis, small intestine,
hair follicles). The natural sensitivity of such tissues is com-
plicated by the fact that cancer cells frequently acquire
defects in suicidal (apoptotic) machinery and those therapeu-
tic procedures that cause death in normal sensitive tissues
may not be that damaging to cancer cells. Conventional
attempts to minimize the side effects of cancer therapies are
based on (a) making tumor cells more susceptible to treat-
ment, (b) making cancer therapies more specific for tumor
cells, or (¢) promoting regeneration of normal tissue after
treatment (e.g., erythropoietin, GM-CSF, and KGF).

[0006] There continues to be a need for therapeutic agents
to mitigate the side effects associated with chemotherapy and
radiation therapy in the treatment of cancer. This invention
fulfills these needs and provides other related advantages.
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SUMMARY OF THE INVENTION

[0007] A method of protecting a mammal from one or more
treatments or conditions that trigger apoptosis comprising
administering to said patient a composition comprising a
pharmaceutically effective amount of flagellin. The flagellin
may comprise SEQ ID NO: 1 or a fragment, variant, analog,
homolog, derivative of SEQ ID NO: 1, or combination
thereof. The flagellin may induce TLR-5 mediated activity.
[0008] The flagellin may be at least 30% identical to amino
acids 1-174 and 418-505 of SEQ ID NO: 1. The flagellin may
comprise at least 10 conserved amino acids at positions
selected from the group consisting of 89, 90, 91, 95, 98, 101,
115, 422, 423, 426, 431, 436 and 452. The flagellin may
comprise the sequence of SEQ ID NOS: 1, 8, 10, 12, 30, 32,
34,36, 38, 40, 43, 44, 46, 48, 50 and 52.

[0009] The flagellin may be used to treat a mammal under-
going cancer treatment, which may be chemotherapy or
radiation therapy. The flagellin may be used to treat a mam-
mal exposed to radiation. The flagellin may be administered
in combination with a radioprotectant. The flagellin may be
used to treat a mammal from wounding, poisoning, bacterial
infection, viral infection and temperature shock. The flagellin
may be used to protect from apoptosis in tissues including the
GI tract, lungs, kidneys, liver, cardiovascular system, blood
vessel endothelium, central and peripheral neural system,
hematopoietic progenitor cells, immune system, and hair fol-
licles. The flagellin may also be used to prevent sepsis in the
mammal.

[0010] This invention also relates to a method of treating a
mammal suffering from a constitutively active NF-kB cancer
comprising administering to the mammal a composition com-
prising a pharmaceutically acceptable amount of an agent
which induces NF-kB. The agent may be flagellin. The agent
may be administered prior to, together with, or after a treat-
ment for the cancer. The treatment may be chemotherapy or
radiation therapy.

[0011] This invention also relates to a method of treating a
mammal suffering from damage to normal tissue attributable
to treatment of a cancer comprising administering to the
mammal a composition comprising a pharmaceutically
acceptable amount of an agent which induces NF-kB. The
agent may be flagellin. The agent may be administered prior
to, together with, or after a treatment for the cancer. The
treatment may be chemotherapy or radiation therapy.

[0012] This invention also relates to a method of treating a
mammal suffering from damage to normal tissue attributable
to stress, comprising administering to the mammal a compo-
sition comprising a pharmaceutically acceptable amount of
an agent which induces NF-kB. The agent may be flagellin.
The agent may be administered prior to, together with, or after
a treatment for a disease suffered by the mammal.

[0013] This invention also relates to a method of modulat-
ing cell aging in a mammal, comprising administering to the
mammal a composition comprising a pharmaceutically
acceptable amount of an agent which induces NF-kB. The
agent may be flagellin. The agent may be administered prior
to, together with, or after a treatment for a disease suffered by
the mammal.

[0014] This invention also relates to a pharmaceutical com-
position comprising an agent which induces NF-kB activity,
a chemotherapeutic drug, and optionally a pharmaceutically
acceptable adjuvant, diluent, or carrier. The agent may be
flagellin.
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[0015] This invention also relates to a method of screening
for an inducer of NF-kB comprising adding a suspected
inducer to an NF-kB activated expression system, and sepa-
rately adding a control to an NF-kB activated expression
system, whereby an inducer of NF-kB is identified by the
ability to increase the level of NF-kB activated expression.
[0016] This invention also relates to a method of protecting
a mammal from the effects of radiation comprising adminis-
tering to said mammal a composition comprising a pharma-
ceutically effective amount of an agent which induces NF-
kB. The agent may be flagellin, which may be derived from a
species of Salmonella. The composition may be administered
in combination with a radioprotectant. The radioprotectant
may be an antioxidant, which may be amifostine or vitamine
E. The radioprotectant may also be a cytokine, which may be
stem cell factor.

[0017] This invention relates to a method of protecting a
patient from one or more treatments or conditions that trigger
apoptosis comprising administering to said patient a compo-
sition comprising a pharmaceutically effective amount of an
agent which induces NF-kB. The agent may be flagellin,
which may be derived from a species of Salmonella. The
treatment may be a cancer treatment, which may be chemo-
therapy or radiation therapy. The condition may be a stress,
which may be radiation, wounding, poisoning, infection and
temperature shock.

[0018] This invention also relates to a method of screening
for a modulator of apoptosis comprising adding a suspected
modulator to a cell-based apoptosis system, and separately
adding a control to a cell-based apoptosis system, whereby a
modulator of apoptosis is identified by the ability to alter the
rate of apoptosis, wherein the suspected modulator is derived
from a mammalian parasite or symbiont.

[0019] This invention also relates to a method of screening
for a modulator of NF-kB comprising adding a suspected
modulator to an NF-kB activated expression system, and
separately adding a control to an NF-kB activated expression
system, whereby a modulator of NF-«kB is identified by the
ability to alter the rate of NF-kB activated expression,
wherein the suspected modulator is derived from a mamma-
lian parasite. The parasite may be of a species including, but
not limited to, Salmonella, Mycoplasma, and Chlamydia.
[0020] This invention also relates to a modulator identified
by any ofthe screening methods described herein. This inven-
tion also relates to a composition comprising a modulator
described herein. The composition may be a pharmaceutical
composition comprising a pharmaceutically acceptable
amount of a modulator described herein.

[0021] This invention also relates to a method of treating
cancer comprising administering to a subject in need of such
treatment a pharmaceutical composition comprising a modu-
lator that enhances apoptosis.

[0022] This invention also relates to a method of protecting
a patient from one or more treatments that trigger apoptosis
comprising administering to said patient a pharmaceutical
composition comprising a modulator that inhibits apoptosis.
The one or more treatments may be a cancer treatment. The
cancer treatment may be chemotherapy or radiation therapy.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] FIG. 1 demonstrates that p53 deficiency accelerated
development of GI syndrome in mice. Panel A: I.P. injection
of PFTa (10 mg/kg) protects C57B1/6J mice (if not indicated
otherwise, here and below 6-8 weeks old males were used)
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from a single 9 Gy dose of gamma radiation and a fractioned
cumulative radiation dose 12.5 Gy (5%2.5 Gy). PFTa has no
effect on survival of mice treated with single 12.5 and 25 Gy
doses of IR: (results of representative experiments are shown;
Shepherd 4000 Ci Cesium 137 source at a dose rate of 4 Gy
per minute was used). Panel B: Wild-type and p53-null
C57Bl/6] mice differ in their relative sensitivity to low (10
Gy) and high (15Gy) doses of gamma radiation: wild-type
mice were more sensitive to 10 Gy but more resistant to 15 Gy
as compared to p53-null mice. Panel C: Mice treated with 11
Gy of total body gamma irradiation were injected 12 h later
with 1.5x107 bone marrow cells from wild type or p53-null
syngeneic C57B1/6] mice. (This dose causes 100% lethality
in nonreconstituted controls group of mice). Two months
later, after complete recovery of hematopoiesis, animals were
treated with 15 Gy of total body gamma radiation and showed
no difference in death rates between the two groups differing
in the p53 status of their bone marrow. Panel D: Comparison
of dynamics of injury to small intestines of wild-type and
p53-null mice at the indicated time points after 15 Gy of
gamma radiation indicates accelerated damage in p53-null
mice (haematoxylin-eosin stained paraffin sections; magnifi-
cation x125). 24 h panels include images of TUNEL staining
if sections of crypts: massive apoptosis is evident in wild type
but not in p53-deficient epithelium.

[0024] FIG. 2 demonstrates the dynamics of cell prolifera-
tion and survival in small intestine of wild type and p53-null
mice. Panel A: Comparison of proliferation rates in intestines
of'wild-type and p53 null mice after treatment with IR. (Left)
Autoradiographs of whole-body sections (1.7x magnifica-
tion) of 4-week-old wild-type and p53 null mice injected
intraperitoneally with '*C-thymidine (10 pCi per animal)
treated or untreated with 15 Gy of gamma radiation. Arrows
point at intestines. (Right) Comparison of BrdU incorpora-
tion in small intestine of wild-type and p53-null mice at
different time points after 15 Gy of gamma radiation. BrdU
(50 mg/kg) was injected 2 h before sacrificing mice followed
by immunostaining. Fragments of 96 h panels are shown at
higher magnification (x400). Panel B: Comparison of the
number of BrdU positive cells/crypt in small intestine of
wild-type and p53-null mice at different time points after 15
Gy of gamma radiation. Three animals were analyzed for
each time point, five ileum cross sections were prepared from
each animal and analyzed microscopically to estimate the
number of crypts and villi. Numbers of BrdU-positive cells in
the crypts were counted in 5 random fields under 200x mag-
nification (100-30 crypts) and the average number of BrdU-
positive cells was plotted. Panel C: Tracing the number and
position of BrdU-labeled cells in small intestine of wild type
and p53-null mice during different time points after 15 Gy of
gamma radiation. BrdU was injected 30 min. before irradia-
tion and mice were sacrificed at the indicated time points.
Accelerated migration from crypts to villi followed by rapid
elimination of labeled cells was observed in p53-null mice.
[0025] FIG. 3 demonstrates that recombinant flagellin is
capable of NF-kB activation.

[0026] FIG. 4 shows a representative experiment testing the
ability of flagellin to protect mice from radiation. C56BL6
mice (6 week old males, 10 animals per group) were injected
i.v. with 2.0 pg (0.1 mg/kg) or 5 ug (0.25 mg/kg) of flagellin
in PBS. Four hours later, mice were irradiated with 15 Gy and
mouse survival was monitored daily.

[0027] FIG. 5 shows histological sections (HE stained) of
small intestinal epithelium of mice that were treated with 15
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Gy of gamma radiation with or without i.v. injection of 0.25
mg/kg of flagellin. Complete destruction of crypts and villi in
control mouse contrasts with close to normal morphology of
tissue from flagellin-treated animal.

[0028] FIG. 6 shows the effect of flagellin on mouse sensi-
tivity to 10Gy of total body gamma radiation.

[0029] FIG. 7 shows the effect of flagellin injected i.v. at
indicated times before irradiation on mouse sensitivity to
13Gy (left) and 10Gy (right) of total body gamma radiation.
[0030] FIG. 8 shows the effect of flagellin on mouse sensi-
tivity to 10, 13 and 15 Gy of total body gamma radiation.
[0031] FIG. 9 shows the domain structure of bacterial
flagellin. The Ca backbone trace, hydrophobic core distribu-
tion and structural information of F41. Four distinct hydro-
phobic cores that define domains D1, D2a, D2b and D3. All
the hydrophobic side-chain atoms are displayed with the Ca
backbone. Side-chain atoms are color coded: Ala, yellow;
Leu, Ile or Val, orange; Phe and Tyr, purple (carbon atoms)
and red (oxygen atoms). ¢, Position and region of various
structural features in the amino-acid sequence of flagellin.
Shown are, from top to bottom: the F41 fragment in blue;
three b-folium folds in brown; the secondary structure distri-
bution with a-helix in yellow, b-structure in green, and b-turn
in purple; tic mark at every 50th residue in blue; domains DO,
D1, D2 and D3; the axial subunit contact region within the
proto-element in cyan; the well-conserved amino-acid
sequence in red and variable region in violet; point mutations
in F41 that produce the elements of different supercoils. Let-
ters at the bottom indicate the morphology of mutant ele-
ments: L (D107E, R124A, R124S, G426A), L-type straight;
R (A449V), R-type straight; C (D313Y, A414V, A427V,
N433D), curly33.

[0032] FIG. 10 shows a schematic of Salmonella flagellin
domains, its fragments, and its interaction with TLRS. Dark
bars denote regions of the flagellin gene used to construct
fragments comprising A, B, C, A' and B".

[0033] FIG. 11 shows soluble flagellin (F1iC), and two frag-
ments (AA' and BB') after fractionation by SDS-PAGE, with
molecular weight markers listed to the left.

[0034] FIG. 12 shows induction of NF-kB nuclear translo-
cation by Sa/monella flagellin (F1iC) and flagellin fragments.
[0035] FIG. 13 shows activation of NF-kB-regulated
luciferase reporter construct by flagellin and flagellin frag-
ments in H116 cells. Concentrations of proteins are given in
pg/ml.

[0036] FIG. 14 shows NF-kB DNA binding in HT29
human colon cancer cells induced by flagellin and flagellin
fragments.

[0037] FIG. 15 shows the activation of a NF-kB reporter in
HCT116 reporter cells by full-length flagellin and flagellin
fragments.

[0038] FIG. 16 shows a comparison of the radioprotective
properties of flagellin (F1iC) and fragments AA' and BB'.
[0039] FIG. 17 shows that the AA' fragment protects intes-
tinal epithelium from degeneration caused by radiation. A:
Histological sections (hematoxylin and eosin-stained) of
small intestinal epithelium of mice 5 days after 14 Gy irra-
diation are shown. B: Treatment with the AA' fragment pre-
vents apoptosis ongoing 5 hours after irradiation in endothe-
lial cells of villi (detected by immunostaining for endothelial
marker CD31 and marked by arrows), as determined by
TUNEL assay. C: Histological sections of skin of mice 5 days
after 14Gy of gamma irradiation demonstrate the protective
effect of the AA' fragment for sebaceous glands (red arrows).
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[0040] FIG. 18 shows that the AA' fragment provides par-
tial protection and delays death of mice after supralethal
irradiation with 17 and 20 Gy total-body gamma radiation.

[0041] FIG. 19 shows anti-flagellin antibody titers induced
in mice after 21 and 28 days by flagellin and AA'. For indi-
vidual mice, the averages of two measurements are shown.
Mice were injected with: Fl: flagellin; or AA'. 21 d and 28
ds—mice injected with first dose 21 and 28 days before
second, respectively. PBS: saline buffer (no serum) control;
blank: empty well reading control.

[0042] FIG. 20 shows anti-flagellin antibody titers induced
in mice after 21 and 28 days by flagellin and AA'. For indi-
vidual mice, the averages of two measurements are shown.
Mice were injected with: Fl: flagellin; or AA'. 21 d and 28
ds—mice injected with first dose 21 and 28 days before
second, respectively. PBS: saline buffer (no serum) control;
blank: empty well reading control.

[0043] FIG. 21 shows that flagellin fragment AA' protects
mice from multiple successive doses of gamma-irradiation.
Arrows denote radiation treatments (days 1-4).

[0044] FIG. 22 shows the effect of AA' on tumor sensitivity
to radiation treatment. Left Panel: NIH3T3-derived sarcoma
cells were injected s.c. in NIH-Swiss mice. When tumors
reached 7-10 mm in diameter, mice received three 4.3 Gy
doses of total body irradiation, with or without pretreatment
with AA'. The dynamics of tumor growth after radiation treat-
ment is displayed. U/t: untreated; AA": AA' with no irradia-
tion; 3x4Gy: irradiation only; 3x4Gy+AA" AA' and irradia-
tion. (The shape of curves reflects slow growth of tumors that
is a characteristic of this model). Results are displayed as
relative tumor volumes normalized to tumor volume mea-
sured at day 7 after last irradiation. Right Panel: The experi-
ment was done in the same way with another syngeneic
mouse tumor model: B16 melanoma (C57BL6 background).
Treatment was applied when tumors reached 4-5 mm in diam-
eter and involved three subsequent 4 Gy doses of total body
gamma radiation applied with or without pretreatment with
AA' (30 min. before irradiation, 5 pg/mouse).

[0045] FIG. 23 shows the influence of NS398 on the radio-
protection of LPS and AA' in mice after 13 Gy of total-body
gamma irradiation.

[0046] FIGS. 24A and 24B show a comparison of amino
acid sequences of the conserved amino (FIG. 24A) and car-
boxy (FIG. 24B) terminus from 21 species of bacteria. The 13
conserved amino acids important for TLRS activity are shown
with shading. The amino acid sequences are identified by
their accession numbers from TrEMBL (first letter=Q) or
Swiss-Prot (first letter=P). The amino terminus sequences
have SEQ ID NOs: 1-21, respectively, for each of the 21
bacterial species, and the carboxy terminus sequences have
SEQ ID NOs: 22-42, respectively.

[0047] FIGS. 25A-D show results ofa BLAST search using
SEQ ID NO: 1 as the query sequence. The parameters used in
all searches was as follows: expected value cutoff=10,
matrix=BLOSUMS®62, gap penalties of existence=11 and
extension=1, filtering=none. FIG. 25A: NR_Bacteria (Pro-
tein-Protein); FIG. 25B: NR_Bacteria (Protein-DNA); FIG.
25C: Bacterial Genomes (Protein-Protein); FIG. 25D: Bacte-
rial Genomes (Protein-DNA).

[0048] FIG. 26 shows the percentage identities of the
amino- and carboxy-terminus of the homologs shown in FIG.
24 compared to SEQ ID NO: 1, as shown in BLAST results
using the same search parameters as listed for FIGS. 25A-D.
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[0049] FIG. 27 demonstrates that AA' mediates rescue of
multiple mouse strains after 10 Gy total-body y-IR. Cone
heights represent fractions of survivors.

[0050] FIG. 28 demonstrates the pharmacokinetics of AA'
after intravenous (i.v.), subcutaneous (s.c.), intraperitoneal
(i.p.) or intramuscular (i.m.) injection.

[0051] FIG. 29 demonstrates the extended pharmacokinet-
ics of AA' after intramuscular (i.m.) injection.

[0052] FIG. 30 demonstrates the influence of AA' on
gamma-irradiation induced cell death and growth inhibition
in A549 cells.

[0053] FIG. 31 demonstrates the influence of AA' on
gamma-irradiation induced cell death and growth inhibition
in multiple cell lines.

[0054] FIG. 32 demonstrates the influence of irradiation
and AA' on BrdU incorporation in small intestinal crypts of
NIH-Swiss mice. A comparison of BrdU incorporation in
small intestine of control and AA' treated NIH-Swiss mice,
with and without 15 Gy of gamma radiation is shown. BrdU
(50 mg/kg) was injected 1.5 h before sacrificing mice and
immunostaining was done as previously described (Watson A
J & Pritchard D M., Am J Physiol Gastrointest Liver Physiol.
2000 January; 278(1):G 1-5). Red channel of the image is
shown (positive signal is bright white on the dark back-
ground).

[0055] FIG. 33 demonstrates the duration of AA'-mediated
growth arrest and reduced BrdU incorporation in small intes-
tine of mice. BrdU (50 mg/kg) was injected in Balb/c mice
ip., 1 or 4 hrs after CBLB502 (AA") injection. Samples of
small intestine were obtained 1.5 hrs after BrdU injection.
Immunostaining was done as previously described (Watson A
J & Pritchard D M., Am J Physiol Gastrointest Liver Physiol.
2000 January; 278(1):G 1-5). Inverted image is shown (posi-
tive signal is dark on the light background).

[0056] FIG. 34 demonstrates the influence of AA' on BrdU
incorporation in colonic crypts of NIH-Swiss mice. BrdU (50
mg/kg) was injected in NIH-Swiss mice i.p., 1 hr after
CBLB502 (AA'") injection, Samples of colon were obtained
1.5 hrs after BrdU injection. Immunostaining was done as
previously described (Watson A J & Pritchard D M., Am J
Physiol Gastrointest Liver Physiol. 2000 January; 278(1):
G1-5). Inverted image is shown (positive signal is dark on the
light background). Bottom panel shows smaller magnifica-
tion/larger area of the sample.

[0057] FIG. 35 demonstrates the morphology of small
intestine in TLRS5 deficient MOLF/Ei and TLRS wt NIH-
Swiss mice after treatment with AA'.

[0058] FIG. 36 depicts flagellin derivatives. The domain
structure and approximate boundaries (amino acid coordi-
nates) of selected flagellin derivatives (listed on the right).
FliC flagellin of Sa/monella dublin is encoded within 505
amino acids (aa).

[0059] FIG. 37 shows the testing of additional flagellin
derivatives tested for NF-kB stimulating activity.

[0060] FIG. 38 shows the nucleotide and amino acid
sequence for the following flagellin variants: AA' (SEQ ID
NO: 7-8),AB' (SEQ ID NO: 9-10), BA' (SEQID NO: 11-12),
BB' (SEQ ID NO: 13-14), CA' (SEQ ID NO: 15-16), CB'
(SEQIDNO: 17-18),A (SEQIDNO: 19-20), B (SEQID NO:
21-22), C(SEQIDNO: 23-24), GST-A' (SEQ ID NO: 25-26),
GST-B' (SEQ ID NO: 27-28), AA'nl-170 (SEQ ID NO:
29-30), AA'n1-163 (SEQID NO: 33-34), AA'n54-170 (SEQ
ID NO: 31-32), AA'n54-163 (SEQ ID NO: 335-36), AB'nl-
170 (SEQ ID NO: 37-38), AB'n1-163 (SEQ ID NO: 39-40),
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AA'nl-129 (SEQID NO: 41-42), AA'™n54-129 (SEQ ID NO:
43-44), AB'n1-129 (SEQ ID NO: 45-46), AB'n54-129 (SEQ
ID NO: 47-48), AA'n1-100 (SEQ ID NO: 49-50), AB'n1-100
(SEQ ID NO: 51-52), AA'n1-70 (SEQ ID NO: 53-54) and
AB'nl-70 (SEQ ID NO: 55-56). The pRSETb leader
sequence is shown in [talic (leader includes Met, which is also
amino acid 1 of FliC). The N terminal constant domain is
underlined. The amino acid linker sequence is in Bold. The C
terminal constant domain is underlined. GST, if present, is
highlighted.

DETAILED DESCRIPTION

[0061] This invention is related to protecting normal cells
and tissues from apoptosis caused by stresses including, but
not limited to, chemotherapy, radiation therapy and radiation.
There are two major mechanisms controlling apoptosis in the
cell: the p53 pathway (pro-apoptotic) and the NF-kB pathway
(anti-apoptotic). Both pathways are frequently deregulated in
tumors: p53 is usually lost, while NF-kB becomes constitu-
tively active. Hence, inhibition of p53 and activation of NF-
kB in normal cells may protect them from death caused by
stresses, such as cancer treatment, but would not make tumor
cells more resistant to treatment because they have these
control mechanisms deregulated. This contradicts the con-
ventional view on p53 and NF-kB, which are considered as
targets for activation and repression, respectively.

[0062] This invention relates to inducing NF-«B activity to
protect normal cells from apoptosis. By inducing NF-kB
activity in a mammal, normal cells may be protected from
apoptosis attributable to cellular stress, which occurs in can-
cer treatments and hyperthermia; exposure to harmful doses
of radiation, for example, workers in nuclear power plants,
the defense industry or radiopharmaceutical production, and
soldiers; and cell aging. Since NF-kB is constitutively active
in many tumor cells, the induction of NF-kB activity may
protect normal cells from apoptosis without providing a ben-
eficial effect to tumor cells. Once the normal cells are
repaired, NF-kB activity may be restored to normal levels.
NF-kB activity may be induced to protect such radiation- and
chemotherapy-sensitive tissues as the hematopoietic system
(including immune system), the epithelium of the gut, and
hair follicles.

[0063] Inducers of NF-kB activity may also be used for
several other applications. Pathological consequences and
death caused by exposure of mammals to a variety of severe
conditions including, but not limited to, radiation, wounding,
poisoning, infection, aging, and temperature shock, may
result from the activity of normal physiological mechanisms
of stress response, such as induction of programmed cell
death (apoptosis) or release of bioactive proteins, cytokines.
[0064] Apoptosis normally functions to “clean” tissues
from wounded and genetically damaged cells, while cytok-
ines serve to mobilize the defense system of the organism
against the pathogen. However, under conditions of severe
injury both stress response mechanisms can by themselves
act as causes of death. For example, lethality from radiation
may result from massive p53-mediated apoptosis occurring in
hematopoietic, immune and digestive systems. Rational phar-
macological regulation of NF-xB may increase survival
under conditions of severe stress. Control over these factors
may allow control of both inflammatory response and the
life-death decision of cells from the injured organs. Tissues
that may be protected from apoptosis by administering NF-
kB inducers include, but are not limited to, the Gl tract, lungs,



US 2015/0376241 Al

kidneys, liver, cardiovascular system, blood vessel endothe-
lium, central and peripheral neural system, hematopoietic
progenitor cells, immune system, and hair follicles.

[0065] The protective role of NF-kB is mediated by tran-
scriptional activation of multiple genes coding for: a) anti-
apoptotic proteins that block both major apoptotic pathways,
b) cytokines and growth factors that induce proliferation and
survival of HP and other stem cells, and ¢) potent ROS-
scavenging antioxidant proteins, such as MnSOD (SOD-2).
Thus, by temporal activation of NF-kB for radioprotection, it
may be possible to achieve not only suppression of apoptosis
in cancer patients, but also the ability to reduce the rate of
secondary cancer incidence because of simultaneous immu-
nostimulatory effect, which, may be achieved if activation of
NF-kB is reached via activation of Toll-like receptors.
[0066] Another attractive property of the NF-kB pathway
as a target is its activation by numerous natural factors that
can be considered as candidate radioprotectants. Among
these, are multiple pathogen-associated molecular patterns
(PAMPs). PAMPs are molecules that are not found in the host
organism, are characteristic for large groups of pathogens,
and cannot be easily mutated. They are recognized by Toll-
like receptors (TLRs), the key sensor elements of innate
immunity. TLRs act as a first warning mechanism of immune
system by inducing migration and activation of immune cells
directly or through cytokine release. TLRs are type I mem-
brane proteins, known to work as homo- and heterodimers.
Upon ligand binding, TLRs recruit MyD88 protein, an indis-
pensable signaling adaptor for most TLRs. The signaling
cascade that follows leads to effects including (i) activation of
NF-kB pathway, and (ii) activation of MAPKs, including Jun
N-terminal kinease (JNK). The activation of the NF-kB path-
way by Toll-like receptor ligands makes the ligands attractive
as potential radioprotectors. Unlike cytokines, many PAMPs
have little effect besides activating TLRs and thus are unlikely
to produce side effects. Moreover, many PAMPs are present
in humans.

[0067] Consistently with their function of immunocyte
activation, all TLRs are expressed in spleen and peripheral
blood leukocytes, with more TLR-specific patterns of expres-
sion in other lymphoid organs and subsets of leukocytes.
However, TLRs are also expressed in other tissues and organs
of the body, e.g., TLR1 is expressed ubiquitously, TLRS is
also found in GI epithelium and endothelium, while TL.Rs 2,
6, 7 and 8 are known to be expressed in lung.

1. DEFINITIONS

[0068] It is to be understood that the terminology used
herein is for the purpose of describing particular embodi-
ments only and is not intended to be limiting. It must be noted
that, as used in the specification and the appended claims, the
singular forms “a,” “an” and “the” include plural referents
unless the context clearly dictates otherwise.

[0069] As used herein, the terms “administer” when used to
describe the dosage of an agent that induces NF-«B activity,
means a single dose or multiple doses of the agent.

[0070] As used herein, the term “analog”, when used in the
context of a peptide or polypeptide, means a peptide or
polypeptide comprising one or more non-standard amino
acids or other structural variations from the conventional set
of amino acids.

[0071] As used herein, the term “antibody” means an anti-
body of classes 1gG, IgM, IgA, IgD or IgE, or fragments,
fragments or derivatives thereof, including Fab, F(ab'),, Fd,
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and single chain antibodies, diabodies, bispecific antibodies,
bifunctional antibodies and derivatives thereof. The antibody
may be a monoclonal antibody, polyclonal antibody, affinity
purified antibody, or mixtures thereof which exhibits suffi-
cient binding specificity to a desired epitope or a sequence
derived therefrom. The antibody may also be a chimeric
antibody. The antibody may be derivatized by the attachment
of one or more chemical, peptide, or polypeptide moieties
known in the art. The antibody may be conjugated with a
chemical moiety.

[0072] As used herein, “apoptosis” refers to a form of cell
death that includes progressive contraction of cell volume
with the preservation of the integrity of cytoplasmic
organelles; condensation of chromatin (i.e., nuclear conden-
sation), as viewed by light or electron microscopy; and/or
DNA cleavage into nucleosome-sized fragments, as deter-
mined by centrifuged sedimentation assays. Cell death occurs
when the membrane integrity of the cell is lost (e.g., mem-
brane blebbing) with engulfment of intact cell fragments
(“apoptotic bodies™) by phagocytic cells.

[0073] As usedherein, the term “cancer” means any malig-
nant growth or tumor caused by abnormal and uncontrolled
cell division; it may spread to other parts of the body through
the lymphatic system or the blood stream.

[0074] As used herein, the term “cancer treatment” means
any treatment for cancer known in the art including, but not
limited to, chemotherapy and radiation therapy.

[0075] As used herein, the term “combination with” when
used to describe administration of an agent that induces NF-
kB activity and an additional treatment means that the agent
may be administered prior to, together with, after, or metro-
nomically with the additional treatment. The term “together
with,” “simultaneous” or “simultaneously” as used herein,
means that the additional treatment and the agent of this
invention are administered within 48 hours, preferably 24
hours, more preferably 12 hours, yet more preferably 6 hours,
and most preferably 3 hours or less, of each other. The term
“metronomically” as used herein means the administration of
the agent at times different from the additional treatment and
at certain frequency relative to repeat administration and/or
the additional treatment.

[0076] The agent may be administered at any point prior to
the additional treatment including, but not limited to, about 48
hr, 46 hr, 44 hr, 42 hr, 40 hr, 38 hr, 36 hr, 34 hr, 32 hr, 30 hr, 28
hr, 26 hr, 24 hr, 22 hr, 20 hr, 18 hr, 16 hr, 14 hr, 12 hr, 10 hr, 8
hr, 6 hr, 4 hr, 3 hr, 2 hr, or 1 hr priorto the additional treatment.
The agent may be administered at any point after the addi-
tional treatment including, but not limited to, about 1 hr, 2 hr,
3 hr, 4 hr, 6 hr, 8 hr, 10 hr, 12 hr, 14 hr, 16 hr, 18 hr, 20 hr, 22
hr, 24 hr, 26 hr, 28 hr, 30 hr, 32 hr, 34 hr, 36 hr, 38 hr, 40 hr, 42
hr, 44 hr, 46 hr, or 48 hr after exposure.

[0077] As used herein, the term “derivative”, when used in
the context of a peptide or polypeptide, means a peptide or
polypeptide different other than in primary structure (amino
acids and amino acid analogs). By way of illustration, deriva-
tives may differ by being glycosylated, one form of post-
translational modification. For example, peptides or polypep-
tides may exhibit glycosylation patterns due to expression in
heterologous systems. If at least one biological activity is
retained, then these peptides or polypeptides are derivatives
according to the invention. Other derivatives include, but are
not limited to, fusion peptides or fusion polypeptides having
a covalently modified N- or C-terminus, PEGylated peptides
or polypeptides, peptides or polypeptides associated with
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lipid moieties, alkylated peptides or polypeptides, peptides or
polypeptides linked via an amino acid side-chain functional
group to other peptides, polypeptides or chemicals, and addi-
tional modifications as would be understood in the art.
[0078] As used herein, the term “fragment”, when used in
the context of a peptide or polypeptide, means a portion of a
reference peptide or polypeptide.

[0079] As used herein, the term “homolog”, when used in
the context of a peptide or polypeptide, means a peptide or
polypeptide sharing a common evolutionary ancestor.
[0080] As used herein, the term “treat” or “treating” when
referring to protection of a mammal from a condition, means
preventing, suppressing, repressing, or eliminating the con-
dition. Preventing the condition involves administering a
composition of this invention to a mammal prior to onset of
the condition. Suppressing the condition involves administer-
ing a composition of this invention to a mammal after induc-
tion of the condition but before its clinical appearance.
Repressing the condition involves administering a composi-
tion of this invention to a mammal after clinical appearance of
the condition such that the condition is reduced or main-
tained. Elimination the condition involves administering a
composition of this invention to a mammal after clinical
appearance of the condition such that the mammal no longer
suffers the condition.

[0081] Asusedherein, the term “tumor cell” means any cell
associated with a cancer.

[0082] As used herein, the term ““variant”, when used in the
context of a peptide or polypeptide, means a peptide or
polypeptide that differs in amino acid sequence by the inser-
tion, deletion, or conservative substitution of amino acids, but
retain at least one biological activity. Representative
examples of “biological activity” include, but are not limited
to, the ability to bind to TLRS and to be bound by a specific
antibody. A conservative substitution of an amino acid, i.e.,
replacing an amino acid with a different amino acid of similar
properties (e.g., hydrophilicity, degree and distribution of
charged regions) is recognized in the art as typically involving
a minor change. These minor changes can be identified, in
part, by considering the hydropathic index of amino acids, as
understood in the art. Kyte et al., J. Mol. Biol. 157:105-132
(1982). The hydropathic index of an amino acid is based on a
consideration of its hydrophobicity and charge. It is known in
the art that amino acids of similar hydropathic indexes can be
substituted and still retain protein function. In one aspect,
amino acids having hydropathic indexes of +2 are substituted.
The hydrophilicity of amino acids can also be used to reveal
substitutions that would result in proteins retaining biological
function. A consideration of the hydrophilicity of amino acids
in the context of a peptide permits calculation of the greatest
local average hydrophilicity of that peptide, a useful measure
that has been reported to correlate well with antigenicity and
immunogenicity. U.S. Pat. No. 4,554,101, incorporated
herein by reference. Substitution of amino acids having simi-
lar hydrophilicity values can result in peptides retaining bio-
logical activity, for example immunogenicity, as is under-
stood in the art. In one aspect, substitutions are performed
with amino acids having hydrophilicity values within +2 of
each other. Both the hyrophobicity index and the hydrophi-
licity value of amino acids are influenced by the particular
side chain of that amino acid. Consistent with that observa-
tion, amino acid substitutions that are compatible with bio-
logical function are understood to depend on the relative
similarity of the amino acids, and particularly the side chains
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of those amino acids, as revealed by the hydrophobicity,
hydrophilicity, charge, size, and other properties.

2. METHODS OF TREATMENT

[0083]

[0084] This invention relates to a method of treating a
mammal suffering from a constitutively active NF-kB cancer
comprising administering to the mammal a composition com-
prising a therapeutically effective amount of an agent that
induces NF-kB activity. The agent that induces NF-«B activ-
ity may be administered in combination with a cancer treat-
ment, such as chemotherapy and radiation therapy.

[0085] The cancer treatment may comprise administration
of a cytotoxic agent or cytostatic agent, or combination
thereof. Cytotoxic agents prevent cancer cells from multiply-
ing by: (1) interfering with the cell’s ability to replicate DNA
and (2) inducing cell death and/or apoptosis in the cancer
cells. Cytostatic agents act via modulating, interfering or
inhibiting the processes of cellular signal transduction which
regulate cell proliferation and sometimes at low continuous
levels.

[0086] Classes of compounds that may be used as cytotoxic
agents include, but are not limited to, the following: alkylat-
ing agents (including, without limitation, nitrogen mustards,
ethylenimine derivatives, alkyl sulfonates, nitrosoureas and
triazenes): uracil mustard, chlormethine, cyclophosphamide
(Cytoxan®), ifosfamide, melphalan, chlorambucil, pipobro-
man, triethylene-melamine, triethylenethiophosphoramine,
busulfan, carmustine, lomustine, streptozocin, dacarbazine,
and temozolomide; antimetabolites (including, without limi-
tation, folic acid antagonists, pyrimidine analogs, purine ana-
logs and adenosine deaminase inhibitors): methotrexate,
S-fluorouracil, floxuridine, cytarabine, 6-mercaptopurine,
6-thioguanine, fludarabine phosphate, pentostatine, and gem-
citabine; natural products and their derivatives (for example,
vinca alkaloids, antitumor antibiotics, enzymes, lymphokines
and epipodophyllotoxins): vinblastine, vincristine, vin-
desine, bleomycin, dactinomycin, daunorubicin, doxorubi-
cin, epirubicin, idarubicin, ara-c, paclitaxel (paclitaxel is
commercially available as Taxol®), mithramycin, deoxyco-
formycin, mitomycin-c, 1-asparaginase, interferons (prefer-
ably IFN-a), etoposide, and teniposide. Other proliferative
cytotoxic agents are navelbene, CPT-11, anastrazole, letra-
zole, capecitabine, reloxafine, cyclophosphamide, ifosamide,
and droloxafine.

[0087] Microtubule affecting agents interfere with cellular
mitosis and are well known in the art for their cytotoxic
activity. Microtubule affecting agents useful in the invention
include, but are not limited to, allocolchicine (NSC 406042),
halichondrin B (NSC 609395), colchicine (NSC 757), colchi-
cine derivatives (e.g., NSC 33410), dolastatin 10 (NSC
376128), maytansine (NSC 153858), rhizoxin (NSC
332598), paclitaxel (Taxol®, NSC 125973), Taxol® deriva-
tives (e.g., derivatives (e.g., NSC 608832), thiocolchicine
(NSC 361792), trityl cysteine (NSC 83265), vinblastine sul-
fate (NSC 49842), vincristine sulfate (NSC 67574), natural
and synthetic epothilones including but not limited to
epothilone A, epothilone B, and discodermolide (see Service,
(1996) Science, 274:2009) estramustine, nocodazole, MAP4,
and the like. Examples of such agents are also described in
Bulinski (1997) J. Cell Sci. 110:3055 3064; Panda (1997)
Proc. Natl. Acad. Sci. USA 94:10560-10564; Muhlradt
(1997) Cancer Res. 57:3344-3346; Nicolaou (1997) Nature

a. Constitutively Active NF-kB Tumor
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387:268-272; Vasquez (1997) Mol. Biol. Cell. 8:973-985;
and Panda (1996) J. Biol. Chem 271:29807-29812.

[0088] Also suitable are cytotoxic agents such as epido-
phyllotoxin; an antineoplastic enzyme; a topoisomerase
inhibitor; procarbazine; mitoxantrone; platinum coordination
complexes such as cis-platin and carboplatin; biological
response modifiers; growth inhibitors; antihormonal thera-
peutic agents; leucovorin; tegafur; and haematopoietic
growth factors.

[0089] Cytostatic agents that may be used include, but are
not limited to, hormones and steroids (including synthetic
analogs): 17a-ethinylestradiol, diethylstilbestrol, testoster-
one, prednisone, fluoxymesterone, dromostanolone propi-
onate, testolactone, megestrolacetate, methylprednisolone,
methyl-testosterone, prednisolone, triamcinolone, hlorotria-
nisene, hydroxyprogesterone, aminoglutethimide, estramus-
tine, medroxyprogesteroneacetate, leuprolide, flutamide,
toremifene, zoladex.

[0090] Other cytostatic agents are antiangiogenics such as
matrix metalloproteinase inhibitors, and other VEGF inhibi-
tors, such as anti-VEGF antibodies and small molecules such
as ZD6474 and SU6668 are also included. Anti-Her2 anti-
bodies from Genetech may also be utilized. A suitable EGFR
inhibitor is EKB-569 (an irreversible inhibitor). Also
included are Imclone antibody C225 immunospecific for the
EGFR, and src inhibitors.

[0091] Also suitable for use as an cytostatic agent is Caso-
dex® (bicalutamide, Astra Zeneca) which renders androgen-
dependent carcinomas non-proliferative. Yet another
example of a cytostatic agent is the antiestrogen Tamoxifen®
which inhibits the proliferation or growth of estrogen depen-
dent breast cancer. Inhibitors of the transduction of cellular
proliferative signals are cytostatic agents. Representative
examples include epidermal growth factor inhibitors, Her-2
inhibitors, MEK-1 kinase inhibitors, MAPK kinase inhibi-
tors, PI3 inhibitors, Src kinase inhibitors, and PDGF inhibi-
tors.

[0092] A variety of cancers may betreated according to this
invention including, but not limited to, the following: carci-
noma including that of the bladder (including accelerated and
metastatic bladder cancer), breast, colon (including colorec-
tal cancer), kidney, liver, lung (including small and non-small
cell lung cancer and lung adenocarcinoma), ovary, prostate,
testes, genitourinary tract, lymphatic system, rectum, larynx,
pancreas (including exocrine pancreatic carcinoma), esopha-
gus, stomach, gall bladder, cervix, thyroid, and skin (includ-
ing squamous cell carcinoma); hematopoietic tumors of lym-
phoid lineage including leukemia, acute lymphocytic
leukemia, acute lymphoblastic leukemia, B-cell lymphoma,
T-cell lymphoma, Hodgkins lymphoma, non-Hodgkins lym-
phoma, hairy cell lymphoma, histiocytic lymphoma, and Bur-
ketts lymphoma; hematopoietic tumors of myeloid lineage
including acute and chronic myelogenous leukemias, myelo-
dysplastic syndrome, myeloid leukemia, and promyelocytic
leukemia; tumors of the central and peripheral nervous sys-
tem including astrocytoma, neuroblastoma, glioma, and
schwannomas; tumors of mesenchymal origin including fib-
rosarcoma, rhabdomyoscarcoma, and osteosarcoma; and
other tumors including melanoma, xenoderma pigmentosum,
keratoactanthoma, seminoma, thyroid follicular cancer, tera-
tocarcinoma, and cancers of the gastrointestinal tract or the
abdominopelvic cavity.
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[0093] b. Treatment of Side Effects from Cancer Treatment
[0094] This invention also relates to a method of treating a
mammal suffering from damage to normal tissue attributable
to treatment of a constitutively active NF-kB cancer, com-
prising administering to the mammal a composition compris-
ing a therapeutically effective amount of an agent that induces
NF-kB activity. The agent that induces NF-kB activity may
be administered in combination with a cancer treatment
described above.

[0095] c. Modulation of Cell Aging

[0096] This invention also relates to a method of modulat-
ing cell aging in a mammal, comprising administering to the
mammal a therapeutically effective amount of an agent that
induces NF-kB activity. The agent that induces NF-«B activ-
ity may be administered in combination with other treat-
ments.

[0097] d. Treatment of Stress

[0098] This invention also relates to a method of treating a
mammal suffering from damage to normal tissue attributable
to stress, comprising administering to the mammal a compo-
sition comprising a therapeutically effective amount of an
agent that induces NF-kB activity. The agent that induces
NF-kB activity may be administered in combination with
other treatments. The stress may be attributable to any source
including, but not limited to, radiation, wounding, poisoning,
infection, and temperature shock.

[0099] e. Radiation

[0100] This invention is also related to the protection of
cells from the effects of exposure to radiation. Injury and
death of normal cells from ionizing radiation is a combination
of direct radiation-induced damage to the exposed cells and
an active genetically programmed cell reaction to radiation-
induced stress resulting in suicidal death or apoptosis. Apo-
ptosis plays a key role in massive cell loss occurring in several
radiosensitive organs (i.e., hematopoietic and immune sys-
tems, epithelium of digestive tract, etc.), the failure of which
determines general radiosensitivity of the organism.

[0101] Exposure to ionizing radiation (IR) may be short- or
long-term, it may be applied as a single or multiple doses, to
the whole body or locally. Thus, nuclear accidents or military
attacks may involve exposure to a single high dose of whole
body irradiation (sometimes followed by a long-term poison-
ing with radioactive isotopes). The same is true (with strict
control of the applied dose) for pretreatment of patients for
bone marrow transplantation when it is necessary to prepare
hematopoietic organs for donor’s bone marrow by “cleaning”
them from the host blood precursors. Cancer treatment may
involve multiple doses of local irradiation that greatly
exceeds lethal dose if it were applied as a total body irradia-
tion. Poisoning or treatment with radioactive isotopes results
in a long-term local exposure to radiation of targeted organs
(e.g., thyroid gland in the case of inhalation of 1251). Finally,
there are many physical forms of ionizing radiation differing
significantly in the severity of biological effects.

[0102] At the molecular and cellular level, radiation par-
ticles are able to produce breakage and cross-linking in the
DNA, proteins, cell membranes and other macromolecular
structures. lonizing radiation also induces the secondary
damage to the cellular components by giving rise to the free
radicals and reactive oxygen species (ROS). Multiple repair
systems counteract this damage, such as several DNA repair
pathways that restore the integrity and fidelity of the DNA,
and antioxidant chemicals and enzymes that scavenge the free
radicals and ROS and reduce the oxidized proteins and lipids.
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Cellular checkpoint systems detect the DNA defects and
delay cell cycle progression until damage is repaired or deci-
sion to commit cell to growth arrest or programmed cell death
(apoptosis) is reached

[0103] Radiation can cause damage to mammalian organ-
ism ranging from mild mutagenic and carcinogenic effects of
low doses to almost instant killing by high doses. Overall
radiosensitivity of the organism is determined by pathologi-
cal alterations developed in several sensitive tissues that
include hematopoietic system, reproductive system and dif-
ferent epithelia with high rate of cell turnover.

[0104] The acute pathological outcome of gamma irradia-
tion leading to death is different for different doses and is
determined by the failure of certain organs that define the
threshold of the organism’s sensitivity to each particular
dose. Thus, lethality at lower doses occurs from bone marrow
aplasia, while moderate doses kill faster by inducing gas-
trointestinal (GI) syndrome. Very high doses of radiation can
cause almost instant death eliciting neuronal degeneration.
[0105] Organisms that survive a period of acute toxicity of
radiation can suffer from long-term remote consequences that
include radiation-induced carcinogenesis and fibrosis devel-
oping in exposed organs (e.g., kidney, liver or lungs) months
and years after irradiation.

[0106] Cellular DNA is the major target of IR causing a
variety of types of DNA damage (genotoxic stress) by direct
and indirect (free radical-based) mechanisms. All organisms
maintain DNA repair system capable of effective recovery of
radiation-damaged DNA; however, errors in the DNA repair
process may lead to mutations.

[0107] Tumors are generally more sensitive to gamma
radiation and can be treated with multiple local doses that
cause relatively low damage to normal tissue. Nevertheless,
in some instances, damage of normal tissues is a limiting
factor in application of gamma radiation for cancer treatment.
The use of gamma-irradiation during cancer therapy by con-
ventional, three-dimensional conformal or even more
focused BeamCath delivery has also dose-limiting toxicities
caused by cumulative effect of irradiation and inducing the
damage of the stem cells of rapidly renewing normal tissues,
such as bone marrow and gastrointestinal (GI) tract.

[0108] At high doses, radiation-induced lethality is associ-
ated with so-called hematopoietic and gastrointestinal radia-
tion syndromes. Hematopoietic syndrome is characterized by
loss of hematopoietic cells and their progenitors making it
impossible to regenerate blood and lymphoid system. The
death usually occurs as a consequence of infection (result of
immunosuppression), hemorrhage and/or anemia. GI syn-
drome is caused by massive cell death in the intestinal epi-
thelium, predominantly in the small intestine, followed by
disintegration of intestinal wall and death from bacteriemia
and sepsis. Hematopoietic syndrome usually prevails at the
lower doses of radiation and leads to a more delayed death
than GI syndrome.

[0109] In the past, radioprotectants were typically antioxi-
dants—both synthetic and natural. More recently, cytokines
and growth factors have been added to the list of radiopro-
tectants. The mechanism of their radioprotection is consid-
ered to be a result of a facilitating effect on regeneration of
sensitive tissues. There is no clear functional distinction
between both groups of radioprotectants, however, since
some cytokines induce the expression of cellular antioxidant
proteins, such as manganese superoxide dismutase (MnSOD)
and metallothionein.
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[0110] The measure of protection for a particular agent is
expressed by dose modification factor (DMF or DRF). DMF
is determined by irradiating the radioprotector treated subject
and untreated control subjects with a range of radiation doses
and then comparing the survival or some other endpoints.
DMF is commonly calculated for 30-day survival (LD50/30
drug-treated divided by LD50/30 vehicle-treated) and quan-
tifies the protection of the hematopoietic system. In order to
estimate gastrointestinal system protection, LD50 and DMF
are calculated for 6- or 7-day survival. DMF values provided
herein are 30-day unless indicated otherwise.

[0111] As shown below, inducers of NF-kB possess strong
pro-survival activity at the cellular level and on the organism
as a whole. In response to super-lethal doses of radiation,
inducers of NF-kB inhibit both gastrointestinal and hemato-
poietic syndromes, which are the major causes of death from
acute radiation exposure. As a result of these properties,
inducers of NF-kB may be used to treat the effects of natural
radiation events and nuclear accidents. Moreover, since
inducers of NF-kB acts through mechanisms different from
all presently known radioprotectants, they can be used in
combination with other radioprotectants, thereby, dramati-
cally increasing the scale of protection from ionizing radia-
tion.

[0112] As opposed to conventional radioprotective agents
(e.g., scavengers of free radicals), inducers of NF-kB activity
may not reduce primary radiation-mediated damage but may
act against secondary events involving active cell reaction to
primary damage, therefore complementing the existing lines
of defense. Pifithrin-alpha, a pharmacological inhibitor of
p53 (a key mediator of radiation response in mammalian
cells), is an example of this new class of radioprotectants.
However, the activity of p53 inhibitors is limited to protection
of the hematopoietic system and has no protective effect in
digestive tract (gastrointestinal syndrome), therefore, reduc-
ing therapeutic value of these compounds. Anti-apoptotic
pharmaceuticals with broader range of activity are desper-
ately needed.

[0113] Inducers of NF-kB may be used as a radioprotective
agent to extend the range of tolerable radiation doses by
increasing radioresistance beyond the levels achievable by
currently available measures (shielding and application of
existing bioprotective agents) and drastically increase the
chances of survival, for example, in case of onboard nuclear
accidents or large-scale solar particle events. With an
approximate DMF (30-day survival) greater than 1.5, the
NF-xB inducer flagellin is more effective than any currently
reported natural compound.

[0114] Inducers of NF-kB may be also useful for treating
irreplaceable cell loss caused by low-dose irradiation, for
example, in the central nervous system and reproductive
organs. Inducers of NF-kB may also be used during cancer
chemotherapy to treat the side effects associated with chemo-
therapy, including alopecia.

[0115] In one embodiment, a mammal is treated for expo-
sure to radiation, comprising administering to the mammal a
composition comprising a therapeutically effective amount of
a composition comprising an inducer of NF-kB. The compo-
sition comprising an inducer of NF-kB may be administered
in combination with one or more radioprotectants. The one or
more radioprotectants may be any agent that treats the effects
of radiation exposure including, but not limited to, antioxi-
dants, free radical scavengers and cytokines.
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[0116] Inducers of NF-kB may inhibit radiation-induced
programmed cell death in response to damage in DNA and
other cellular structures; however, inducers of NF-kB may
not deal with damage at the cellular level and may not prevent
mutations. Free radicals and reactive oxygen species (ROS)
are the major cause of mutations and other intracellular dam-
age. Antioxidants and free radical scavengers are effective at
preventing damage by free radicals. The combination of an
inducer of NF-kB and an antioxidant or free radical scavenger
may result in less extensive injury, higher survival, and
improved health for exposure. Antioxidants and free radical
scavengers that may be used in the practice of the invention
include, but are not limited to, thiols, such as cysteine, cys-
teamine, glutathione and bilirubin; amifostine (WR-2721);
vitamin A; vitamin C; vitamin E; and flavonoids such as
orientin and vicenin derived from Indian holy basil (Ocimum
sanctum).

[0117] Inducers of NF-kB may also be administered in
combination with a number of cytokines and growth factors
that confer radioprotection by replenishing and/or protecting
the radiosensitive stem cell populations. Radioprotection
with minimal side effects may be achieved by the use of stem
cell factor (SCF, c-kit ligand), F1t-3 ligand, and interleukin-1
fragment IL.-1b-rd. Protection may be achieved through
induction of proliferation of stem cells (all mentioned cytok-
ines), and prevention of their apoptosis (SCF). The treatment
allows accumulation of leukocytes and their precursors prior
to irradiation thus enabling quicker reconstitution of the
immune system after irradiation. SCF efficiently rescues
lethally irradiated mice with DMF in the range of 1.3-1.35
and is also effective against gastrointestinal syndrome. Flt-3
ligand also provides strong protection in mice (70-80%
30-day survival at LD100/30, equivalent to DMF>1.2) and
rabbits.

[0118] In addition, combinations of cytokines may provide
enhanced radioprotection, such as: TPO combined with inter-
leukin 4 (IL.-4) and/or interleukin 11 (IL-11); GM-CSF com-
bined with IL.-3; G-CSF combined with F1t-3 ligand; 4F com-
bination: SCF, Flt-3 ligand, TPO and IL-3; and S5F
combination: 4F with addition of SDF-1.

[0119] In addition, gastrointestinal radioprotectors may be
used, including transforming growth factor beta3 (TGFb3),
interleukin 11 (IL-11), and mentioned keratinocyte growth
factor (KGF). While these radioprotectors also protect the
intestine, they are likely to synergize with flagellin or flagellin
related polypeptides since the results below show that flagel-
lin and flagellin related polypeptides protect endothelium,
while these gastrointestinal radioprotectors protect epithe-
lium of GI tract.

[0120] Several factors, while not cytokines by nature,
stimulate the proliferation of immunocytes and may be used
in combination with inducers of NF-kB. For example, 5-AED
(5-androstenediol) is a steroid that stimulates the expression
of cytokines and increases resistance to bacterial and viral
infections. A subcutaneous injection of 5-AED in mice 24 h
before irradiation improved survival with DMF=1.26. Syn-
thetic compounds, such as ammonium tri-chloro(dioxoethyl-
ene-0,0'—) tellurate (AS-101), may also be used to induce
secretion of numerous cytokines and for combination with
inducers of NF-kB. Additional radioprotectors include,
growth hormone (GH), thrombopoietin (TPO), interleukin 3
(IL-3), granulocyte-macrophage colony-stimulating factor
(GM-CSF), granulocyte colony-stimulating factor (G-CSF),
and stromal derived factor-1 (SDF-1).
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[0121] Growth factors and cytokines may also be used to
provide protection against gastrointestinal syndrome. Kera-
tinocyte growth factor (KGF) promotes proliferation and dif-
ferentiation in the intestinal mucosa, and increases the post-
irradiation cell survival in the intestinal crypts.
Hematopoietic cytokine and radioprotectant SCF may also
increase intestinal stem cell survival and associated short-
term organism survival.

[0122] Inducers of NF-kB may offer protection against
both gastrointestinal (GI) and hematopoietic syndromes.
Since mice exposed to 15 Gy of whole-body lethal irradiation
die mostly from GI syndrome, a composition comprising an
inducer of NF-kB and one or more inhibitors of GI syndrome
may be more effective. Inhibitors of GI syndrome that may be
used in the practice of the invention include, but are not
limited to, cytokines such as SCF and KGF.

[0123] The composition comprising an inducer of NF-kB
may be administered at any point prior to exposure to radia-
tion including, but not limited to, about 48 hr, 46 hr, 44 hr, 42
hr, 40 hr, 38 hr, 36 hr, 34 hr, 32 hr, 30 hr, 28 hr, 26 hr, 24 hr, 22
hr, 20 hr, 18 hr, 16 hr, 14 hr, 12 hr, 10 hr, 8 hr, 6 hr, 4 hr, 3 hr,
2 hr, or 1 hr prior to exposure. The composition comprising an
inducer of NF-kB may be administered at any point after
exposure to radiation including, but not limited to, about 1 hr,
2 hr,3 hr, 4 hr, 6 hr, 8 hr, 10 hr, 12 hr, 14 hr, 16 hr, 18 hr, 20 hr,
22 hr, 24 hr, 26 hr, 28 hr, 30 hr, 32 hr, 34 hr, 36 hr, 38 hr, 40 hr,
42 hr, 44 hr, 46 hr, or 48 hr after exposure to radiation.
[0124] f. Sepsis

[0125] This invention also relates to a method of preventing
sepsis in a mammal comprising administering to the mammal
a composition comprising a therapeutically effective amount
of an agent that induces NF-kB activity. The agent that
induces NF-kB activity may be administered in combination
with other treatments.

[0126] Viral or bacterial infections may stimulate the innate
immune system through Toll-like receptor (TLR) ligands.
Macrophages may be protected and/or stimulated by flagellin
and flagellin related polypeptides due to the presence of
TLRS on their surface. For example, a crucial step in the
development of an anthrax infection is death of macrophages
killed from within by B. anthracis. Protection of intestinal
endothelium against various stresses using flagellin and
flagellin related polypeptides may prevent GI cell death and
also may prevent penetration of the GI wall by infectious
agent, thereby preventing GI bleeding caused by infections
such as Ebola. Other hemorrhagic viral infections may also be
prevented by rescue of endothelium and gastrointestinal epi-
thelium.

3. AGENT

[0127] This invention also relates to an agent that induces
NF-kB activity. The agent may be an artificially synthesized
compound or a naturally occurring compound. The agent may
be alow molecular weight compound, polypeptide or peptide,
or a fragment, analog, homolog, variant or derivative thereof.
[0128] The agent may also be an NF-kB inducing cytokine
including, but not limited to, IL.2, IL.6, TNF and TGFf. The
agent may also be a prostaglandin. The agent may also be a
growth factor including, but not limited to, KGF and PDGF.
The agent may also be an antibody that induces NF-kB activ-
ity.

[0129] a. Flagellin

[0130] In one embodiment, the agent that induces NF-kB
activity is flagellin. As shown in the Examples below, flagellin
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and flagellin related polypeptides possess strong pro-survival
activity at the cellular level and for the organism as a whole.
Interestingly, flagellin also stimulates natural killer (NK)
cells and T-lymphocytes, which are the major components of
anti-tumor immunity (Tsujimoto H, et. al., J Leukoc Biol.
2005 October; 78(4):888-97; Caron G., et. al., J Immunol.
2005 Aug. 1;175(3):1551-7; Honko AN & Mizel S B, Immu-
nol Res. 2005; 33(1):83-101). As a result, flagellin may be
used as a radioprotectant in cancer treatments.

[0131] The present invention is also related to flagellin
related polypeptides, such as those polypetpides described
herein. As used herein, the term “flagellin” is intended to
mean a flagellin or flagellin-related polypeptide from any
source, including a variety of Gram-positive and Gram-nega-
tive bacterial species. The amino acid sequences of flagellin
from 23 bacterial species are depicted in FIG. 7 of U.S. Patent
Publication No. 2003/0044429, the contents of which are
incorporated herein by reference. The nucleotide sequences
encoding the flagellin polypeptides listed in FIG. 7 of U.S.
2003/0044429 are publically available at sources including
the NCBI Genbank database.

[0132] Flagellin is the major component of bacterial flagel-
lum. Flagellin is composed of three domains (FIG. 9).
Domain 1 (D1) and domain 2 (D2) are discontinuous and are
formed when residues in the amino terminus and carboxy
terminus are juxtaposed by the formation of a hairpin struc-
ture. The amino and carboxy terminus comprising the D1 and
D2 domains is most conserved, whereas the middle hyper-
variable domain (D3) is highly variable. Studies with a
recombinant protein containing the amino D1 and D2 and
carboxyl D1 and D2 separated by an Escherichia coli hinge
(ND1-2/ECH/CD?2) indicate that D1 and D2 are bioactive
when coupled to an ECH element. This chimera, but not the
hinge alone, induced 1, B, degradation, NF-kB activation,
and NO and IL-8 production in two intestinal epithelial cell
lines. The non-conserved D3 domain is on the surface of the
flagellar filament and contains the major antigenic epitopes.
The potent proinflammatory activity of flagellin may reside in
the highly conserved N and C D1 and D2 regions.

[0133] Flagellin induces NF-kB activity by binding to Toll-
like receptor 5 (TLRS). The TLR family is composed of at
least 10 members and is essential in innate immune defense
against pathogens. The innate immune system recognizes
pathogen-associated molecular patterns (PAMPs) that are
conserved on microbial pathogens. TLR may recognize a
conserved structure that is particular to bacterial flagellin.
The conserved structure may be comprised of a large group of
residues that are somewhat permissive to variation in amino
acid content. Smith et al., Nat Immunol. 4:1247-53 (2003)
have identified 13 conserved amino acids in flagellin that are
part of the conserved structure recognized by TLRS. The 13
conserved amino acids of flagellin important for TLRS activ-
ity are shown in FIG. 24.

[0134] In a preferred embodiment, the flagellin is from a
species of Salmonella, a representative example of which is
S.dublin (encoded by GenBank Accession Number M84972)
(SEQ ID NO: 1). In another preferred embodiment, the
flagellin related-polypeptide is a fragment, variant, analog,
homolog, or derivative of SEQ ID NO: 1, or combination
thereof, that binds to TLRS and induces TLRS5-mediated
activity, such as activation of NF-kB activity. A fragment,
variant, analog, homolog, or derivative of flagellin may be
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obtained by rational-based design based on the domain struc-
ture of Flagellin and the conserved structure recognized by
TLRS.

[0135] Inamore preferred embodiment, the fragment, vari-
ant, analog, homolog, or derivative of SEQ ID NO: 1, or
combination thereof, comprises atleast 10, 11, 12, or 13 of the
13 conserved amino acids shown in FIG. 24 (positions 89, 90,
91, 95, 98, 101, 115, 422, 423, 426, 431, 436 and 452). In
another more preferred embodiment, the amino- and car-
boxy-terminus of the fragment, variant, analog, homolog, or
derivative of SEQ ID NO: 1, or combination thereof, is at least
30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%,
80%, 85%, 90%, 95%, 97%, 98%, or 99% identical to amino
acids 1-174 and 418-505 of SEQ ID NO: 1. FIG. 26 lists the
percentage identity of the amino- and carboxy-terminus of
flagellin with known TLR-5 stimulating activity, as compared
to SEQIDNO: 1.

[0136] Flagellin homologs may be a flagellin polypeptide
from any Gram-positive or Gram-negative bacterial species
including, but not limited to, the flagellin polypeptides dis-
closed in U.S. Pat. Pub. 2003/000044429, the contents of
which are incorporated herein, and the flagellin peptides cor-
responding to the Accession numbers listed in the BLAST
results shown in FIGS. 25A-D. Also contemplated, are frag-
ments, variants, analogs and derivatives of flagellin
homologs.

[0137] Flagellin fragments may be portions of a flagellin
polypeptide that stimulate TLRS activity. Numerous dele-
tional mutants of flagellin have been made that retain at least
some TLRS stimulating activity. In addition to the deletional
mutants disclosed in the Examples herein, representative
deletional mutants include translation of GenBank Accession
number D13689 missing amino acids 185-306 or 444-492,
and translation of GenBank Accession number M84973 miss-
ing amino acids 179-415. Also contemplated, are homologs,
variants, analogs and derivatives of flagellin fragments.
[0138] Flagellin variants include flagellin polypeptides
with transposon insertions and changes to the variable D3
domain. The D3 domain may be substituted in part, or in
whole, with a hinge or linker polypeptide that allows the D1
and D2 domains to properly fold such that the variant stimu-
lates TLRS activity. Representative examples of variant hinge
elements may be found in the E. coli MukB protein and SEQ
ID NOS: 3 and 4. Also contemplated, are fragments,
homologs, analogs and derivatives of flagellin variants.

4. COMPOSITION

[0139] This invention also relates to a composition com-
prising a therapeutically effective amount of an inducer of
NF-kB. The composition may be a pharmaceutical composi-
tion, which may be produced using methods well known in
the art. As described above, the composition comprising an
inducer of NF-kB may be administered to a mammal for the
treatment of conditions associated with apoptosis including,
but not limited to, exposure to radiation, side effect from
cancer treatments, stress and cell aging. The composition
may also comprise additional agents including, but not lim-
ited to, a radioprotectant or a chemotherapeutic drug.

[0140] a. Administration

[0141] Compositions of this invention may be administered
in any manner including, but not limited to, orally, parenter-
ally, sublingually, transdermally, rectally, transmucosally,
topically, via inhalation, via buccal administration, intrapleu-
rally, or combinations thereof. Parenteral administration
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includes, but is not limited to, intravenous, intraarterial, intra-
peritoneal, subcutaneous, intramuscular, intrathecal, and
intraarticular. Transmucosally administration includes, but is
not limited to intranasal. For veterinary use, the composition
may be administered as a suitably acceptable formulation in
accordance with normal veterinary practice. The veterinarian
can readily determine the dosing regimen and route of admin-
istration that is most appropriate for a particular animal.
[0142] The composition may be administered prior to, after
or simultaneously with a stress that triggers apoptosis, or a
combination thereof. The composition may be administered
from about 1 hour to about 48 hours prior to or after exposure
to a stress that triggers apoptosis.

[0143] b. Formulation

[0144] Compositions of this invention may be in the form
of tablets or lozenges formulated in a conventional manner.
For example, tablets and capsules for oral administration may
contain conventional excipients including, but not limited to,
binding agents, fillers, lubricants, disintegrants and wetting
agents. Binding agents include, but are not limited to, syrup,
accacia, gelatin, sorbitol, tragacanth, mucilage of starch and
polyvinylpyrrolidone. Fillers include, but are not limited to,
lactose, sugar, microcrystalline cellulose, maizestarch, cal-
cium phosphate, and sorbitol. Lubricants include, but are not
limited to, magnesium stearate, stearic acid, talc, polyethyl-
ene glycol, and silica. Disintegrants include, but are not lim-
ited to, potato starch and sodium starch glycollate. Wetting
agents include, but are not limited to, sodium lauryl sulfate).
Tablets may be coated according to methods well known in
the art.

[0145] Compositions of this invention may also be liquid
formulations including, but not limited to, aqueous or oily
suspensions, solutions, emulsions, syrups, and elixirs. The
compositions may also be formulated as a dry product for
constitution with water or other suitable vehicle before use.
Such liquid preparations may contain additives including, but
not limited to, suspending agents, emulsifying agents, non-
aqueous vehicles and preservatives. Suspending agent
include, but are not limited to, sorbitol syrup, methyl cellu-
lose, glucose/sugar syrup, gelatin, hydroxyethylcellulose,
carboxymethyl cellulose, aluminum stearate gel, and hydro-
genated edible fats. Emulsifying agents include, but are not
limited to, lecithin, sorbitan monooleate, and acacia. Non-
aqueous vehicles include, but are not limited to, edible oils,
almond oil, fractionated coconut oil, oily esters, propylene
glycol, and ethyl alcohol. Preservatives include, but are not
limited to, methyl or propyl p-hydroxybenzoate and sorbic
acid.

[0146] Compositions of this invention may also be formu-
lated as suppositories, which may contain suppository bases
including, but not limited to, cocoa butter or glycerides. Com-
positions of this invention may also be formulated for inha-
lation, which may be in a form including, but not limited to, a
solution, suspension, or emulsion that may be administered as
a dry powder or in the form of an aerosol using a propellant,
such as dichlorodifluoromethane or trichlorofluoromethane.
Compositions of this invention may also be formulated trans-
dermal formulations comprising aqueous or nonaqueous
vehicles including, but not limited to, creams, ointments,
lotions, pastes, medicated plaster, patch, or membrane.
[0147] Compositions of this invention may also be formu-
lated for parenteral administration including, but not limited
to, by injection or continuous infusion. Formulations for
injection may be in the form of suspensions, solutions, or
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emulsions in oily or aqueous vehicles, and may contain for-
mulation agents including, but not limited to, suspending,
stabilizing, and dispersing agents. The composition may also
be provided in a powder form for reconstitution with a suit-
able vehicle including, but not limited to, sterile, pyrogen-
free water.

[0148] Compositions of this invention may also be formu-
lated as a depot preparation, which may be administered by
implantation or by intramuscular injection. The compositions
may be formulated with suitable polymeric or hydrophobic
materials (as an emulsion in an acceptable oil, for example),
ion exchange resins, or as sparingly soluble derivatives (as a
sparingly soluble salt, for example).

[0149] c. Dosage

[0150] A therapeutically effective amount of the agent
required for use in therapy varies with the nature of the
condition being treated, the length of time that induction of
NF-kB activity is desired, and the age and the condition of the
patient, and is ultimately determined by the attendant physi-
cian. In general, however, doses employed for adult human
treatment typically are in the range of 0.001 mg/kg to about
200 mg/kg per day. The dose may be about 1 pg/kg to about
100 pg/kg per day. The desired dose may be conveniently
administered in a single dose, or as multiple doses adminis-
tered at appropriate intervals, for example as two, three, four
ormore subdoses per day. Multiple doses often are desired, or
required, because NF-kB activity in normal cells may be
decreased once the agent is no longer administered.

[0151] The dosage of an inducer of NF-kB may be at any
dosage including, but not limited to, about 1 png/kg, 25 ng/kg,
50 ng/kg, 75 pg/kg, 100 ng/kg, 125 pg/kg, 150 pg/kg, 175
ng’kg, 200 pg/kg, 225 pg/kg, 250 pg/kg, 275 ngkg, 300
ng’kg, 325 pg/kg, 350 pg/kg, 375 pgkg, 400 pgkg, 425
ng’kg, 450 pg/kg, 475 pg/kg, 500 pg/kg, 525 pgkg, 550
ng’kg, 575 pg/kg, 600 pg/kg, 625 pgkg, 650 pngkg, 675
ng’kg, 700 pg/kg, 725 pg/kg, 750 pg/kg, 775 ngkg, 800
ng’kg, 825 pg/kg, 850 pg/kg, 875 ugkg, 900 png/kg, 925
ng’kg, 950 ng/kg, 975 ng/kg or 1 mg/kg.

[0152] This invention has multiple aspects, illustrated by
the following non-limiting examples.

Example 1

P53 Deficiency Accelerated Development of GI
Syndrome in Mice

[0153] The primary cause of death from ionizing radiation
(IR) of mammals depends on the radiation dose. At doses of
upto 9-10 Gy, mice die 12-20 days later, primarily from lethal
bone marrow depletion-hematopoietic (HP) syndrome. At
this dose, irradiated mice can be rescued from lethality by
bone marrow transplantation. Animals that receive >15 Gy
die between 7-12 days after treatment (before hematopoietic
syndrome can kill them) from complications of damage to the
small intestine-gastrointestinal (GI) syndrome. In both cases
of HP and GI syndromes, lethal damage of tissues starts from
massive p53-dependent apoptosis. This observation allowed
us earlier to suggest that p53 could be a determinant of radia-
tion-induced death. Consistently, p53-deficient mice were
resistant to doses of radiation that kill through HP syndrome,
and lethality of wild type animals receiving 6-11 Gy of
gamma radiation could be reduced by temporary pharmaco-
logical inhibition of p53 by the small molecule p53 inhibitor
pifithrin-alpha (PFT) (Komarov et al 1999). Identification of
p53 as a factor sensitizing tissues to genotoxic stress was



US 2015/0376241 Al

further strengthened by demonstrating the p53 dependence of
hair loss (alopecia) occurring as a result of experimental
chemotherapy or radiation. Hence, based on previous obser-
vations, one would expect that p53 continues to play an
important role in development of lethal GI syndrome after
higher doses of IR. Surprisingly, p53-deficiency sensitizes
mice to higher doses of IR causing lethal gastro-intestinal
syndrome (FIG. 1). Continuous cell proliferation in the crypts
of p53-deficient epithelium after IR correlates with acceler-
ated death of damaged cells of crypt and rapid destruction of
villi. p53 prolongs survival by inducing growth arrest in the
crypts of small intestine thereby preserving integrity of the
guts (FIG. 2). Thus, proapoptotic function of p53 promotes
hematopoietic syndrome while its growth arrest function
delays development of gastro-intestinal syndrome.

[0154] The dynamics of cell population in the small intes-
tine have been analyzed in great detail. Cell proliferation in
the epithelia of the gut is limited to the crypts where stem cells
and early proliferating progenitors are located. After a couple
of cell divisions, already differentiated descendants of crypt
stem cells move up the villi to be shed at the villar tip. In the
small intestine of the mouse, the entire “trip” of the cell (the
proliferative compartment to the tip of the villus) normally
takes between 3 and 5 days. Although reaction of the small
intestine to gamma radiation has been well examined at a
pathomorphological level, it still remains unclear what is the
exact cause of GI lethality, including the primary event. Death
may occur as a direct consequence of the damage of epithelial
crypt cells and followed denudation of villi leading to fluid
and electrolyte imbalance, bacteremia and endotoxemia.
Besides inflammation and stromal responses, endothelial
dysfunctions seem to be the important factors contributing to
lethality. In summary, pharmacological suppression of p53
that was shown to be so effective as a method of protection
from IR-induced HP syndrome, is useless (if not detrimental)
against GI syndrome. Therefore, it is necessary to develop
alternative approaches to radioprotection of epithelium of
small intestine that will rely on another mechanism, such as,
for example, activation of NF-kB and subsequent inhibition
of cell death.

Example 2

Flagellin Delays Mouse Death Caused by
IR-Induced GI Syndrome

[0155] Whole body irradiation of mice with 15 Gy gamma
radiation caused death within 8 days from GI syndrome pro-
viding a conventional model of radiation induced damage of
GI tract. To test whether flagellin was capable of protecting
GI epithelium from IR, we tested the effect of i.v.-injected
flagellin on the dynamics of mouse lethality after 15 Gy of
radiation. We used a range of flagellin doses, all of which
were significantly lower than the highest tolerable dose
known from literature (300 pg/mouse). Irradiation was done
4 hours post treatment. The results of a representative experi-
ment are shown in FIG. 4. As expected, control irradiated
mice (that received PBS i.v.) died between 5 and 8 days
post-treatment. Animals that received flagellin lived signifi-
cantly longer; the extension of animal survival correlated
with the dose of flagellin. Pathomorphological analysis of the
small intestine on day 7 after irradiation revealed dramatic
differences between flagellin-treated and control groups
(FIG. 5). Intravenous, intraperitoneal and subcutaneous
delivery of 0.2 mg/kg of flagellin followed by 13 Gy irradia-
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tion afforded similar degree of protection, leading to 85-90%
30-day survival of mice (data not shown). While not being
bound by theory, flagellin may be a radioprotectant due to its
activation of NF-kB, which presumably acts as an inhibitor of
apoptotic death.

Example 3

Flagellin Rescues Mice from Lethal IR-Induced
Hematopoietic Syndrome

[0156] We next tested whether flagellin had an effect on
mouse IR-induced death from HP syndrome that was experi-
mentally induced by lower radiation doses (usually up to 11
Gy) that are incapable of causing lethal GI toxicity. The
experiments were done similarly to the above-described ones
(FIGS. 14 and 15), however, instead of 15Gy, mice received
10Gy, the dose that caused 100% killing in control group by
day 13 (FIG. 6). Flagellin-treated group (5 pg/mouse) showed
complete protection from this dose of IR surprisingly indi-
cating that flagellin-mediated radioprotection acts not only
against GI but also against HP IR-induced syndromes.

Example 4

Time Dependence on the Protective Effect of
Flagellin

[0157] Mice were next administered flagellin at different
times prior to 13Gy of gamma irradiation. The results of one
of'such experiments is shown in FIG. 7. The obtained results
show that flagellin is effective as a radioprotectant from 13Gy
if injected 1-4 h before treatment.

[0158] Inorderto further estimate the dependence of radio-
protective activity of flagellin on the time of treatment, mice
were injected at several time points relative to the moment of
gamma-irradiation. Experiments were performed essentially
as explained above, using intraperitoneal injection of 5
ng/mouse (0.2 mg/kg) of full-length flagellin or, for control
mice, 5 ug/mouse (0.2 mg/kg) of bacterial RNA polymerase.
The experiments were performed using the NIH-Swiss
mouse strain. The results show that flagellin provides ~90%
survival after 13 Gy irradiation if injected at 1 or 2 hours
before treatment (FIG. 7). Only -1 h graph is shown for
clarity, however, both timepoints (-1 and -2 h) provide simi-
lar degree and dynamics of survival. The 4 h timepoint shows
somewhat lower protection. Flagellin injected 24 hours
before irradiation had no protective effect against 13 Gy
induced death.

[0159] Interestingly, administration of flagellin 24 hours
before 10 Gy gamma-irradiation provided 100% protection.
While 13 Gy irradiation in mice primarily induces death from
GI syndrome, 10 Gy-induced death is mostly mediated by
hematopoietic syndrome. Accordingly, such long-term pro-
tection from 10 Gy irradiation may be mediated by enhanced
proliferation or survival of hematopoietic stem cell induced
by flagellin and/or long-living secondary cytokines.

Example 5

Determination of LD, 50, LDs,,, and DMF for
Flagellin

[0160] We next obtained an estimate of radiation dose-
dependent protection for flagellin. As shown above (FIG. 7),
treatment with flagellin was sufficient for 100% protection
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against 10 Gy gamma-irradiation (this dose causes death
from hematopoietic syndrome) and 90% 30-day survival at
13 Gy (both hematopoietic and GI syndromes). Experiments
were performed as described above, using flagellin 5
ng/mouse (0.2 mg/kg), intraperitoneally injected 1 h before
irradiation.

[0161] At 15 Gy, however, 100% 7-day survival was fol-
lowed by delayed death after 13 days (0% 30-day survival),
while control group had fully succumbed to GI syndrome by
day 7 (FIG. 8). The kinetics of the flagellin-treated group
mortality after 15 Gy irradiation is reminiscent of such of
control group at 10 Gy, hinting at death caused by hemato-
poietic syndrome. The results provide an estimate of flagellin
LDsg/50 around 13.5-14 Gy and DMF;, of about 1.75-1.8.
This degree of radioprotection is significantly higher than any
reported for a natural compound.

Example 6

Rational Design and Cloning of Flagellin Fragments

[0162] Salmonella flagellin, encoded by the FliC gene
(SEQ ID NO: 2), is a strong activator of pro-survival NF-kB
pathway. This is the most likely mechanism of its radiopro-
tective action. Previous studies have shown that binding of
flagellin to Toll-like receptor 5 (TLRS) on the cell surface is a
necessary step that triggers activation of NF-kB. The domain
structure of Sal/monella flagellin is described in sufficient
detail in the literature (FIG. 9). Moreover, previous structural
studies of flagellin-TLRS complex (FIG. 10) provide the abil-
ity to distinguish between domains that are essential or dis-
pensable for binding and thus NF-kB activation. Protein
minimization may provide reduced immune response after
repeated administration of flagellin-related polypeptides.
This may be achieved, in part, due to lower immunogenicity
of low molecular weight proteins and smaller number of
immunogenic epitopes available.

[0163] The domains needed for TLRS binding may be
located exclusively in the evolutionary conserved N- and
C-terminal domains of bacterial flagellins. The hypervariable
domain (amino acids 178-402) does not come into close
contact with TLRS. As was demonstrated previously, replace-
ment of this domain with a flexible linker peptide did not
disrupt binding to TLRS. In addition, N-terminal and C-ter-
minal coiled-coil polymerization domains (amino acids 1-55,
456-505) do not bind to TLRS and likely are dispensable (see
modified N and C termini B and B', respectively, as shown
herein). Also, another fragment N-terminus lacking all
domains but major N-terminal a-helix that actually binds
TLRS (amino acids 56-100) may be sufficient for binding.

[0164] Accordingly, three types of N-termini (A, B, C) and
two types of C-termini (A',B'), connected with a flexible
linker (SEQ ID NOS: 3 and 4) taken from pGEX-KG cloning
vector (SEQ ID NOS: 5 and 6) were combined into expres-
sion constructs to produce several possible flagellin frag-
ments (Table 1). In addition, constructs representing separate
N-termini (A, B, C) and glutathione-S-transferase (GST)-
fusions of C-termini (GST-A', GST-B') were prepared. All
constructs were cloned in the pRSETD bacterial expression
vector and 6xHis-tagged proteins were produced and purified
for further experiments (FIG. 11).
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TABLE 1

Name Structure DNA Protein

AA'  (1-177)-Linker-(402-505) SEQIDNO:7  SEQID NO:8

AB'  (1-177)-Linker-(402-450) SEQIDNO:9  SEQID NO: 10
BA'  (56-177)-Linker-(402-505) SEQID NO:11  SEQ ID NO: 12
BB’ (56-177)-Linker-(402-450) SEQID NO:13  SEQ ID NO: 14
CA'  (56-100)-Linker-(402-505) SEQID NO:15  SEQ ID NO: 16
CB'  (56-100)-Linker-(402-450) SEQID NO:17  SEQ ID NO: 18

A (1-177) SEQIDNO:19  SEQ ID NO: 20
B (56-177) SEQIDNO:21  SEQ ID NO: 22
c (56-100) SEQID NO:23  SEQ ID NO: 24
GST-  GST-Linker-(402-505) SEQID NO:25  SEQ ID NO: 26
N

GST-  GST-Linker-(402-450) SEQID NO:27  SEQ ID NO: 28
B

Example 7

Selection of Biologically Active Flagellin Fragments

[0165] Since the radioprotective activities of flagellin
appear to be NF-kB dependent, we tested the ability of the
flagellin fragments to induce NF-kB translocation to the
nucleus and binding to its target sites in DNA. This was tested
by electrophoretic mobility shift assay (EMSA) using nuclear
extracts from flagellin- and fragment-treated A549 lung can-
cer cells and labeled synthetic NF-kB binding kB oligonucle-
otide.

[0166] Only flagellin itself and fragments AA', AB', and
BA'were capable of inducing NF-«kB translocation (FI1G. 12).
The level of translocation is comparable for flagellin and
fragments AA', AB', and BA'. The hypervariable domain does
not appear to be necessary for NF-kB translocation, while the
presence of at least one polymerization domain, N- or C-ter-
minal, is required. Mixtures of the N- and C-terminal frag-
ments (A+A', A+B') were inactive.

[0167] While translocation of NF-kB to the nucleus is a
crucial step in induction of NF-kB-regulated inhibitors of
apoptosis, it is not sufficient in itself. To directly test the
ability of selected fragments to induce expression of NF-kB-
regulated genes, we performed reporter assay experiments.
Flagellin and the AA', BB', A' and B' fragments were used for
treatment of H116 human colon cancer cells carrying
luciferase gene under a NF-kB-responsive promoter. The
reporter construct contained three NF-kB-binding sites from
the E-selectin promoter combined with a Hsp70 minimal
promoter that is routinely used for the detection of NF-kB
status of cells. Luciferase activity was measured in cell
lysates six hours after addition of flagellin or its truncated
fragments into the medium. TNF was used as positive control.
The results of a representative experiment are shown in FIG.
13 and indicates that flagellin and fragment AA' are capable
of NF-kB activation, whereas fragments BB', GST-A' and
GST-B' are not.

Example 8

Further Optimization of Flagellin Fragments

[0168] We further minimized the AA' flagellin fragment by
producing additional fragments through stepwise removal of
peptide fragments from its N-terminal half (Table 2). Elec-
trophoretic mobility shift assays were performed as described
above using nuclear extracts from flagellin- and fragment-
treated HT29 human colon cancer cells and labeled synthetic
NF-kB binding kB oligonucleotide. NF-kB binding activity
in HT29 cells was stimulated with TNFa (10 ng/ml), or flagel-
lin fragments (1 mg/ml) for 15 min. As shown in FIG. 14,
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fragments AA'n1-170, AA'n54-170, AA'n1-163 and AA'n54-
163 each induce NF-kB translocation, with levels compa-
rable to that of flagellin for AA'n1-170, AA'n54-170 and
AA'nl-163.

TABLE 2

Name Structure DNA Protein

AAMS4-177  (54-177)-Linker- SEQIDNO:11  SEQID NO: 12
(402-505)

AAN1-170 (1-170)-Linker- ~ SEQIDNO:29  SEQ ID NO: 30
(402-505)

AAMS4-170  (54-170)-Linker- SEQIDNO:31  SEQ ID NO: 32
(402-505)

AAM1-163 (1-163)-Linker- ~ SEQIDNO:33  SEQ ID NO: 34
(402-505)

AAMS54-163  (54-163)-Linker- SEQIDNO:35  SEQ ID NO: 36
(402-505)

[0169] In order to study the ability of the AA' fragments to

directly activate NF-kB-regulated transcription, we per-
formed reporter assay experiments as described above for a
wide range of concentrations of flagellin, original AA' and
AA'-derived fragments. As shown above, AA'and AA'n1-170
induce NF-kB-regulated transcription at the level comparable
to such of flagellin over the studied range of concentrations
(FIG. 15, left). AA' and AA'n1-170 are more active than
flagellin in the very low concentration range (FIG. 15, right),
possibly due to their reduced molecular weight. The results
with fragment AA'm1-170 show that AA'-derived flagellin
fragments may be made with a portion of the N-terminal
domain removed without significant loss of activity and may
be used as effective radioprotectors.

[0170] The above experiments (EMSA and reporter activa-
tion assay) were repeated with flagellin and AA' fragments
subjected to 30 minutes boiling and renaturation before being
applied to cells. The results were comparable to those
obtained without boiling (data not shown). This shows that
the observed differences in flagellin fragment activity may
not be caused by changes in protein stability.

Example 9

In Vivo Comparison of Radioprotective Properties of
Flagellin and Flagellin Fragments

[0171] As shown above, full-length flagellin provides pro-
tection from both hematopoietic and gastrointestinal syn-
dromes. The radioprotective potential of flagellin fragments
was similarly tested after gamma-irradiation with 11 Gy
(dose that induces hematopoietic syndrome-associated mor-
tality in mice) or 14 Gy (dose that causes death from GI
syndrome). Mice (10 animals per group) were injected sub-
cutaneously with 5.0 pg/mouse (0.2 mg/kg) of flagellin or its
fragments, AA' or BB', and gamma-irradiated 1 hour later.

[0172] The degree of radioprotection displayed by the AA’
fragment is at least comparable to full-length flagellin (FIG.
16). Both the AA' fragment and full-length flagellin showed
100% 30-day survival for mice irradiated with 11 Gy and 14
Gy. Meanwhile, 0% of mice injected with the BB' fragment
survived to 30 days. This is expected since the BB' fragment
is incapable of inducing NF-kB in vitro. These results show
that significant reduction in the size of flagellin (about 40%
removed) may be achieved without a decrease in the degree of
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radioprotection. In addition, the ability to predict radiopro-
tective potential from results of in vitro NF-kB activation is
confirmed.

Example 10

Identification of Cellular Targets of
Flagellin-Mediated Radioprotection

[0173] Tissue samples of intestinal mucosa were taken 5
days after 14 Gy irradiation from mice pretreated with flagel-
lin and control mice. Control animals were treated with 5.0
ng/mouse (0.2 mg/kg) bacterial RNA-polymerase. Patho-
morphological analysis of the small intestine reveals reduc-
tion of the size of crypts and villi and a number of the cells
with condensed apoptotic nuclei in control mouse and near-
normal morphology in the treated mouse (data not shown).
Tissue samples (small intestine and skin from the back) were
also obtained from mice treated with the AA' fragment. The
results shown in FIG. 17 are areas of typical morphology
observed over a set of at least 3 mice. After treatment with
flagellin and the AA' fragment, mice demonstrated near-nor-
mal intestinal morphology with preservation of the villi/crypt
structure (FIG. 17A).

[0174] Inaddition to purely histological observation of cell
death and survival, we performed more specialized tests of
apoptotic cell death in intestinal tissue using a TUNEL assay,
which detects apoptosis-associated DNA fragmentation.
These experiments allowed us to define with a high degree of
probability cellular populations that are depleted by radiation
and rescued by flagellin fragment treatment. The earliest
radiation-induced alterations detectable in the small intestine
after treatment with IR is apoptosis occurring in vascular
endothelial cells of villi, which is seen as early as 5 hours post
treatment (FIG. 17B). This apoptosis, which is believed to be
critical for radiosensitivity of the small intestine, was almost
completely blocked in the mice pretreated with the AA' frag-
ment (FIG. 17B, bottom panel). Degeneration of villi and
crypts, occurring within the next several days post treatment
and greatly suppressed in AA' fragment-treated animals,
comes as a consequence of injury of blood vessels. Effective
protection of endothelial cells of the small intestine by the
flagellin fragment may be due to expression of TLRS in these
cells.

[0175] Remarkably, the AA' fragment and flagellin also
prevented the radiation-induced disappearance of sebaceous
glands located at the base of skin hair follicles (FIG. 27C).
These results further confirm the suitability of AA' fragment
for radioprotection and for the prevention of radiation-in-
duced hair loss.

Example 11

Protection from Supralethal Radiation

[0176] Inorder to explore the limits of radioprotection pro-
vided by the AA' fragment, we irradiated mice with 17 Gy and
20 Gy single doses of total body gamma-radiation. The
experiment was performed as described above using inactive
flagellin fragment (CB) as a negative control.

[0177] As expected, we observed a 100% mortality in both
groups at 17 and 20 Gy (FIG. 18). However, death was sig-
nificantly delayed in both cases by administration of the AA'
fragment. Most remarkably, the kinetics of death at 17 Gy in
control mice conform to GI syndrome (6-7 day mortality),
while death of mice treated with the AA' fragment appear to



US 2015/0376241 Al

be mediated by hematopoietic syndrome (10-15 day mortal-
ity). This shows that flagellin and flagellin fragments may
protect against the GI syndrome at doses as high as 17 Gy. In
addition, this shows that even further radioprotection may be
obtained by flagellin and flagellin fragments combined with
hematopoietic radioprotectors.

Example 12

Immunogenicity and Repetitive Administration
Studies

[0178] Overall immunogenicity of a protein may deter-
mines its suitability for repeated use. Antibodies generated by
immune system are capable of reducing the therapeutic activ-
ity of the protein and also may induce anaphylactic reaction
upon second exposure if IgE antibodies are produced against
the protein. Thus, any reduction in the amount and variety of
antibodies compared to full-length flagellin is an improve-
ment. Accordingly, after repeated introduction of flagellin or
its fragments we monitored; a) efficiency of radioprotection
afforded at second exposure; b) local and general allergic
reactions; and ¢) antibody titer.

[0179] Wetested the ability of AA'to protect mice that were
exposed to it. A group of 20 NIH-Swiss mice were subcuta-
neously injected with 5 pg/mouse (0.2 mg/kg) of AA'. A
second injection of'a equal dose of AA' was administered after
21 (10 mice) and 28 days (another 10 mice), with the time
elapsed being sufficient for formation of antibodies. The sec-
ond injection of AA' was followed by 13 Gy of whole-body
gamma irradiation (1 h post-injection). 100% 30-day survival
was observed in both groups, as it was observed with mice
that had no previous exposure to AA' (data not shown). These
results show that activity of AA' is not diminished over long-
term repeated administration and reaffirm its potential for
multiple-use applications. Also, no local allergic reaction or
anaphylaxis was observed either with flagellin or AA'.
[0180] Wealso performed an ELISA determination of anti-
body titers in order to quantify the effect that AA' has on the
immune status of the organism. 96-well plates were coated
with flagellin or AA', 20 mg/ml, 50 ml/well, and incubated
overnight at +4° C. Blood serum samples collected from mice
were added to the wells in several dilutions and incubated
overnight followed by 6 hrs reaction with secondary goat
anti-mouse IgG HPO-conjugate antibodies. Measurements
were performed using a spectrophotometer with a 414 nm
filter. The antibody titers determined for individual mice and
average titers are shown in FIG. 19 and FIG. 20.

[0181] AA'induces far lower antibody levels in mice (FIG.
19), on the order of 0.8 mg/ml serum at 21 day and about 10%
more at 28 days. Flagellin, on another hand (FIG. 20), induces
a high titer of antibodies, around 20 mg/ml, at both 21 and 28
days. Overall, this shows that removal of the hypervariable
domain sharply reduces the immunogenicity of AA' com-
pared to the original protein (approximately 25x). FIG. 19
also shows that the majority of AA'-specific antibodies are
capable of recognizing flagellin. This confirms that the ratio-
nal design of AA' does not produce a sizable number of new
immunogenic epitopes while removing >95% of the immu-
nogenicity of the original protein.

Example 13

Acute Toxicity Studies of Flagellin and AA'

[0182] The lethal dose of Sa/monella flagellin is between 1
mg/kg (systemic inflammation) and 10 mg/kg (100% lethal-
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ity). We subcutaneously administered increasing doses of
AA' to mice (4 mice per dose group) at 0.5, 1, 2, 4 and 8
mg/kg. Due to the lower (~60%) molecular weight, 8 mg/kg
of AA' correspond to a molar-equivalent dose of 13.3 mg/kg
of flagellin. Several days after administration at all doses, no
visible detrimental effects were observed, such as mortality,
morbidity or signs of systemic inflammation such as reduced
activity and fever. This shows that the pro-inflammatory
effect of AA' is negligible compared to full-length flagellin,
especially considering that AA' provides an efficient radio-
protection at 0.2 mg/kg. The reduced toxicity may be sue to
the absence of the central pro-inflammatory domain in the
AA' fragment.

Example 14

Protection from Fractioned Irradiation by AA'

[0183] Repetitive irradiation within a short period of time
may be common, for example, in space radiation events and in
clinical radiotherapy regimens. We tested the ability of the
AA' flagellin fragment to protect mice from sub-lethal (4
treatments of 3 Gy) and 100% lethal (4 treatments of 4 Gy)
regimens of fractionated gamma-irradiation. Fragment AA'
or saline buffer was given to NIH-Swiss female mice before
every irradiation (once a day for 4 days). AA' was adminis-
tered as described above for single-dose irradiation (5
ng/mouse, given subcutaneously 1 h before irradiation).

[0184] The results in FIG. 21 show that AA' provides sig-
nificant protection against repetitive doses of radiation
received within a short timeframe. The cumulative dose of
fractionated radiation that is still compatible with 100%
30-day survival after AA' treatment is comparable to such
obtained in single-dose irradiation scenarios.

Example 15

AA' Protects Normal Tissues without Compromising
the Anti-Tumor Therapeutic Effect of Radiation

[0185] Theultimatetest of a potential radioprotective agent
in cancer treatment is tumor selectivity, its ability to protect
normal tissues while providing no or little protection to the
tumor. We injected 10 NIH-Swiss mice subcutaneously, in
both flanks (20 tumors total), with 2x10° cells of syngeneic
sarcoma cell line model (NIH3T3-derived and spontaneously
transformed sarcoma with p53 inactivated by dominant nega-
tive inhibitor GSE56). When tumors reached the size of 5-7
mm in diameter (day 5), the mice were injected subcutane-
ously with 0.2 mg/kg of AA' or saline vehicle and irradiated 1
hours later with 4 Gy of total-body y-irradiation (3x4.3
Gy=12.9 Gy total dose). Injections and irradiations were done
atdays 5, 6 and 7.

[0186] As the results show in FIG. 11, AA' enhanced the
radiation-induced shrinkage of tumors. By day 18, all the
irradiated tumor-bearing mice died from acute radiation tox-
icity whereas 100% of mice that obtained both radiotherapy
and AA' were both cured and survived the treatment. Similar
result was obtained with another syngeneic tumor model—
B16 melanoma cells (FIG. 11, right panel). Surprisingly, even
in unirradiated mice, AA' administration caused a decrease in
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the growth rate of tumors. This may be due to AA'-induced
immunostimulating, which is known to be caused by other
ligands of Toll-like receptors. These results indicate that AA'
increases the tolerance of mice to radiation with no effect on
the radiosensitivity of two types of tumors, thus opening the
possibility of combining radiotherapy with AA' to improve
treatment outcome.

Example 16

Radioprotective Mechanisms of AA' and LPS are
Different

[0187] Lipopolysaccharide of gram-negative bacteria
(LPS) is a ligand of another Toll-like receptor, TLR4. LPS is
a strong inducer of NF-kB and a subsequent cascade of cytok-
ines. LPS is known as a radioprotective compound, but its
high toxicity makes its use unfeasible (radioprotective dose is
very close to the lethal dose). One of the major mechanisms
underlying the radioprotection by LPS is the activation of
cyclooxygenase 2 (COX-2) that, in turn, drives the synthesis
of Gl-protective prostaglandins. The possibility that radio-
protection by TLRS also relies on COX-2 activity was tested
by administering s.c. LPS (2 mg/kg), AA' (0.2 mg/kg') or
vehicle 1 hr before irradiation of NIH-Swiss mice in combi-
nation with i.p injection of 1 mg/kg of NS398, a synthetic
COX-2 inhibitor, or the corresponding vehicle. The mice
were then treated with 13 Gy of total-body y-irradiation.
NS398 completely abolished LPS-mediated radioprotection
but not the radioprotection of AA' (FIG. 12). This result shows
that AA' does not significantly rely on COX-2 for its activity
and induces radioprotection by a mechanism different from
the mechanism of LPS-mediated protection.

Example 17

AA' Protects Multiple Mouse Strains

[0188] We have extensively confirmed that AA' protects
NIH-Swiss and ICR mice from radiation. To confirm that the
radioprotection activity of AA' is not confined to a few mouse
strains, several additional strains of mice with dissimilar ori-
gins were tested for protection by AA': 129/Sv, DBA/2 (rela-
tively radioresistant), Balb/c (relatively radiosensitive) and
Balb/cxDBA/2 F1 hybrid CD2F1. Experimental groups were
injected with 0.2 mg/kg AA' 30 minutes before irradiation,
while control groups were injected with vehicle (PBS).
[0189] All groups of mice (8-10 mice each, 8-12 week old
females) were exposed to 10 Gy of single-dose, whole-body
gamma-irradiation. Survival of mice at days 10 and 30 is
shown. The results are shown in FIG. 27 as a cone graph. At
10 days, only Balb/c mice display mortality, which is drasti-
cally reduced by AA' administration (0% vs. 100% survival).
Atday 30, all tested strains display improved survival (0-25%
vs. 50-100%) after AA' administration.

Example 18

Pharmacokinetics of AA'

[0190] Pharmacokinetic parameters (effective concentra-
tion and the duration of drug the presence in the organism)
may be important for route, dose and time of drug adminis-
tration. The pharmacokinetics of CBLB502 (AA') were thus
tested for four common routes of injection: intravenous (i.v.),
subcutaneous (s.c.), intraperitoneal (i.p.) or intramuscular
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(i.m.). A radioprotective dose of CBLB502 (AA"), 0.2 mg/kg,
was injected in 12-15 week old ICR mice and plasma samples
were collected at the specified times after injection (at least 3
mice/point). The levels of CBLB502 in plasma were mea-
sured by sandwich ELISA using known concentrations of
CBLB502 spiked in the control ICR plasma for calibration.
The results are shown in FIG. 28 and FIG. 29.

[0191] The results show that the highest levels and longest
persistence of CBLB502 in plasma are provided by intramus-
cular or intraperitoneal injection. After intramuscular injec-
tion, significant (>5 ng/ml) levels of CBLLB502 are observed
in mouse plasma >3 hours. Intravenous injection leads to a
more rapid disappearance of CBLB502 from the blood-
stream.

Example 19

Influence of AA' on Gamma-Irradiation Induced Cell
Death and Growth Inhibition in A549 Cells

[0192] The A549 human lung adenocarcinoma cell line is
reported to respond to flagellin by activation of NF-kB DNA-
binding activity (Tallant T., et. al., BMC Microbiol. 2004 Aug.
23; 4:33). We decided to check whether this activation trans-
lates in the protection of cells from y-IR in cell growth inhi-
bition assay.

[0193] Tumor cells were seeded in wells of three 96-well
plates in 3 different densities (0.5x10% 1x10* and 2x10*
cells/well, producing single-cell, spare or semi-contact
layer). After cells had attached to plastic, CBLB502 (2 ng/ml)
was added to the wells of non-irradiated cells, or 15 min prior
to 7 Gy or 10 Gy of gamma-irradiation. Control wells
received equal volume of vehicle (PBS). All points were done
in quadruplicate. 72 hours after irradiation, medium was
replaced with methylene blue in 50%-methanol and the rela-
tive numbers of viable cells in wells were measured using
spectrophotometer at 650 nm. The results are shown in FIG.
30. This experiment was also repeated with fixed dose of
1x10* A549 cells/well, CBLB502 was added 1 hour before 5,
10 or 15 Gy of gamma-irradiation (data not shown). We
observed a similar effect of flagellin in all tested experiment
conditions.

[0194] Gamma-irradiation induced a dose-dependent
reduction in the number of A549 cells plated at all three
densities (up to 60% as compared to non-irradiated control
wells). CBLB502 had no or slight effect on cell numbers, with
or without gamma-irradiation. This indicates that tumor cells
are not significantly protected by CBLB502 (AA") from
radiation. This effect may be due to tumor cells having con-
stitutively active NF-kB pathway or some other mechanism.

Example 20

Influence Of AA' On Gamma-Irradiation Induced
Cell Death And Growth Inhibition In Multiple Cell
Lines

[0195] Based on the results using A549 cells, several addi-
tional tumor cell lines (human melanoma Mel-7 and Mel-29,
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colon cancer HCT116, lung cancer HT1080), immortalized
kidney epithelial cells (NKE) and normal mouse aortal endot-
helial cells (MAEC)) were tested in growth inhibition assay
after 10 and 15 Gy of gamma-irradiation, as compared with
intact control, with or without pretreatment with CBLB502.
Cells were seeded in 96-well plates night before the treat-
ments. CBLB502 (2 ug/ml) was added to the wells 4 hrs, 1 hr
or 10 min before irradiation (all points were done in quadru-
plicate). 48 hours later, methylene blue staining was per-
formed to determine the relative amount of the viable cells in
the wells. All three time-points had shown the same effect
(results for CBLLB502 added 1 hr before irradiation are shown
in FIG. 31). The percent of growth inhibition was calculated
from the OD650 in control non-irradiated wells, taken as 0%
inhibition.

[0196] Both human melanoma cell lines and MAEC cells
were rather resistant to gamma-irradiation and showed only
slight (<20%) growth inhibition after both 10 and 15 Gy
comparing with intact cells (0 Gy). NKE, HT1080 and
HCT116 cells showed up to 40% of growth inhibition after
gamma-irradiation. Remarkably, CBL.LB502 had no or only a
slight inhibitory effect on tumor cell growth, irradiated or not.
The experiment was repeated twice. In addition, similar
results were obtained on tested lung adenocarcinoma H1299
and prostate cancer CWR22 (data not shown). This indicates
that there is no significant protection provided by CBLB502
to the tumor cell lines against radiation-induced cell death.

Example 21

Influence of Irradiation and AA' on BrdU
Incorporation in Small Intestinal Crypts

[0197] Besides a direct inhibition of apoptosis, temporary
halt of proliferation followed by repair may be an alternative
mechanism of radioprotection, and has been described for
other radioprotectors such as TGF-3 (Booth D., et. al., Int J
Cancer. 2000 Apr. 1; 86(1):53-9). Accordingly, we decided to
examine the possible influence of CBLB502 (AA") on the
proliferative activity of the cells in small intestine (with and
without irradiation) during the first hours after its administra-
tion (FIG. 32). CBLBS502 or PBS was injected i.p. in mice,
followed after 30 min by 15 Gy irradiation (if used). 2 hr after
injection (1.5 hr after irradiation if it was applied), BrdU was
injected intraperitoneally. Samples of small intestine were
obtained after additional 1.5 hours.

[0198] Without irradiation, BrdU was incorporated at high
levels in the nuclei of cells in the intestinal crypts of untreated
NIH-Swiss mice (FIG. 32, top left), whereas DNA synthesis
(as measured by BrdU incorporation) was nearly undetect-
able in the crypts of CBLB502-treated mice (FIG. 32, top
right). In vehicle-treated irradiated mice, the incorporation of
BrdU was lower than in control mice. Importantly, the level of
BrdU incorporation was strongly reduced by CBLLB502, pos-
sibly indicating quick (S phase) growth arrest, as opposed to
later (G2 phase) irradiation-induced growth arrest. Therefore,
cytostatic activity of CBLB502 or flagellin may be an addi-
tional mechanism of radioprotection of small intestine.

Example 22

Duration of AA'-Mediated Growth Arrest and
Reduced BrdU Incorporation

[0199] We next determined the duration of the CBLB502-
induced growth arrest in small intestine. CBLB502 or PBS
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was injected i.p. in mice, BrdU was injected 1 or 4 hours later
and samples of small intestine were obtained after additional
1.5 hours from several mice (samples from three mice are
shown) (FIG. 33).

[0200] Incorporation of BrdU in intestine was reduced as
compared to control if BrdU was injected after 1 hour (as it
was shown in the previous experiment where BrdU was
injected after 2 hr). NIH-Swiss, ICR and Balb/c mice dis-
played a similar degree of CBLB502-mediated block of BrdU
incorporation (Balb/c samples are shown in FIG. 33). If BrdU
was injected 4 hr after injection of CBLB502, the levels of
incorporation/DNA synthesis were even higher than in con-
trol. This indicates that inhibition of intestinal stem cell pro-
liferation by CBLB502 may be temporary and may be
quickly resolved (by 4 hours), followed by a period of
increased proliferation (possibly due to the partial synchro-
nization of cells).

Example 23

Influence of AA' on BrdU Incorporation in Colonic
Crypts

[0201] The colon is much less radiosensitive than small
intestine. To further examine the relationship between
reduced proliferation in the small intestine and radioprotec-
tion, we determined the effect of CBLB502 on BrdU incor-
poration in the colon. CBLB502 or PBS was injected i.p. in
mice, BrdU was injected 1 hour later and samples of small
intestine were obtained after additional 1.5 hours (FIG. 34).

[0202] Unlike in the small intestine, CBLB502 has no
effecton BrdU incorporation in colon. This is surprising since
TLRS is plentiful in both organs. The difference in effects
may be due to the higher amount of symbiotic bacteria in the
colon, which may mask the effect of additional TLRS signal-
ing induced by CBLB502.

Example 24

Comparison of Radioprotective Potential by Route
of Administration

[0203] We next tested radioprotection provided by FlLiC
flagellin administered via several routes: intravenous (i.v.),
intraperitoneal (i.p.), intramuscular (i.m.), subcutaneous
(s.c.) and gavage. For parenteral (non-gavage) routes, mice
were injected with 0.2 mg/kg of FliC flagellin dissolved in
PBS or vehicle, followed 1 hr later by 13 Gy irradiation. In
gavage delivery experiment, 5 mice were given to swallow an
increased dose (50 pg) of FliC in 50 pl of PBS 1 h before 13
Gy gamma-irradiation. Both experiments were done in 8-10
week old female NIH-Swiss mice, 5-10 mice/group.

[0204] All tested routes besides gavage afforded similar
degree of protection, leading to 85-90% 30-day survival of
mice (data not shown). No protection against radiation was
provided by gavage delivery, which may be due to digestion
of the protein by the gastrointestinal environment. In addi-
tion, flagellin receptor, TLRS, is absent on the luminal side of
intestinal epithelium that is exposed to intestinal contents
(Gewirtz A T., et. al., J Immunol. 2001 Aug. 15; 167(4):1882-
5)
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Example 25

Effect of AA' on the Morphology of Small Intestine

[0205] Flagellin (and CBLB502) may induce NF-kB activ-
ity via binding to TLRS. Accordingly, CBLB502-mediated
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A549 cells were left unstimulated or stimulated with TNF (10
ng/ml) as indicated or 1 ng/ml of purified flagellin or the
various indicated flagellin derivatives for 45 min and whole
cell extracts prepared as described in Example 7. EMSA
assays were preformed and the NF-k B DNA-protein complex
detected as described in Example 7.

TABLE 3
NF-kB

Name N-terminal C-terminal DNA Protein Stimulation
AN 1-176  402-505 SEQIDNO:7  SEQIDNO:8  Yes

AB’ 1-176  402-450 SEQIDNO:9  SEQIDNO:10  Yes

BA' 54-176  402-505 SEQIDNO:11 SEQIDNO:12  Yes

BB' 54-176  402-450 SEQIDNO:13 SEQIDNO:14 No

CA' 54-100  402-505 SEQIDNO:15 SEQIDNO:16 No

CB' 54-100  402-450 SEQIDNO:17 SEQIDNO:18 No
AAN1-170 1-170  402-505 SEQIDNO:29 SEQIDNO:30  Yes
AAMS4-170  54-170  402-505 SEQIDNO:31 SEQIDNO:32  Yes
AB'n1-170 1-170  402-450 SEQIDNO:37 SEQIDNO:38  Yes
AAM1-163 1-163  402-505 SEQIDNO:33 SEQIDNO:34  Yes
AAMS4-163  54-163  402-505 SEQIDNO:35 SEQIDNO:36  Yes
AB'n1-163 1-163  402-450 SEQIDNO:39 SEQIDNO:40  Yes
AAN1-129 1-129  402-505 SEQIDNO:41 SEQIDNO:42  Yes
AAMS4-129  54-129  402-505 SEQIDNO:43 SEQIDNO:44  Yes
AB'n1-129 1-129  402-450 SEQIDNO:45 SEQIDNO:46  untested
ABM54-129  54-129  402-450 SEQIDNO:47 SEQIDNO:48  Untested
AAN1-100 1-100  402-505 SEQIDNO:49 SEQIDNO:50  untested
AB'n1-100 1-100  402-450 SEQIDNO:51 SEQIDNO:52  untested
AAM1-70 1-70 402-505 SEQIDNO:53 SEQIDNO:54 No
AB'n1-70 1-70 402-450 SEQIDNO:55 SEQIDNO:56 No

A 1-176 SEQIDNO:19 SEQIDNO:20 No

B 54-176 SEQIDNO:21 SEQIDNO:22 No

C 54-100 SEQIDNO:23 SEQIDNO:24 No
GST-A' 402-505 SEQIDNO:25 SEQIDNO:26 No
GST-B' 402-450 SEQIDNO:27 SEQIDNO:28 No

radioprotection may be dependent on the presence and activ- [0208] The results in Table 3 indicate that flagellin variants

ity of TLRS. MOLF/Ei mice are a known natural model of
TLRS deficiency (Sebastiani G., et. al., Genomics. 2000 Mar.
15; 64(3):230-40). To verity that CBLB502-mediated radio-
protection is indeed TLR5-dependent, we tested the protec-
tion of small intestine from radiation by CBLB502 in MOLF/
Ei and NIH-Swiss mice (FIG. 35). Both strains of mice were
given 0.2 mg/kg CBLB502 (AA") or PBS 0.5 hr before 15 Gy
of gamma-irradiation. The samples of small intestine were
obtained 4 days after irradiation, stained by hematoxylin-
eosin and subjected to pathomorphological analysis.

[0206] In NIH-Swiss (TLRS wild type) mice, CBLB502
pretreatment led to preservation of intestinal morphology
(long villae, normal crypts) as compared to short villae and
disappearance of normal crypt structure in PBS-treated mice.
Meanwhile, in TLRS5-deficient MOLF/Ei mice the adminis-
tration of CBLB502 had no improving effect on intestinal
morphology after 15 Gy of gamma-irradiation: short villae
and destruction of the normal crypt structure was observed,
with or without CBLLB502. This indicates that the presence of
TLRS5 may be necessary for CBLB502-mediated radiopro-
tection in the small intestine.

Example 26

Flagellin Derivatives

[0207] Additional flagellin variants were produced based
on the domain structure shown in FIG. 36. The flagellin
variants were then tested along with some of the variants
discussed above for NF-kB stimulating activity (Table 3).

with at least one polymerization domain (aal-50 or aa 450-
505) that linked to domains contained within the amino-
terminal region (aa 1-176) and those of the carboxy terminus
(aa 402-505) are capable of stimulating NF-kB and would
thus be expected to be radioprotectors. Physical linkage of the
recognition domains may be required for activity as domains
supplied unlinked in trans fail to activate NF-kB. As an alter-
native to the linking of the domains in a single polypeptide,
the domains may be linked using a linker, which is a molecule
that is used to join two molecules. The linker may be capable
of forming covalent bonds or high-affinity non-covalent
bonds to both molecules. Suitable linkers are well known to
those of ordinary skill in the art and include, but are not
limited to, straight or branched-chain carbon linkers, hetero-
cyclic carbon linkers, or peptide linkers. The linkers may be
joined to the constituent amino acids through their side
groups (e.g., through a disulfide linkage to cysteine).

[0209] The region between amino acids 163 and 176 may
be required for activity when the carboxyl polymerization
domain (aa 450-505) is absent. Since this region is dispens-
able for activity when the carboxyl polymerization domain is
present it may be involved in stabilizing the derivative. The
region between amino acids 70 and 129 may be important for
activation and may be involved in derivative recognition. The
region between amino acids 402 and 450 may also be required
for activity. The domains identified above are located within
three large a-helices (located within amino acids 54-129 and
402-450) and, to produce an active derivative, may need to
form a ring-like structure (with or without polymerization
domain).
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SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 98
<210> SEQ ID NO 1

<211> LENGTH: 505

<212> TYPE: PRT

<213> ORGANISM: Salmonella dublin
<400> SEQUENCE: 1

Met Ala Gln Val Ile Asn Thr Asn Ser Leu Ser Leu Leu Thr Gln Asn
1 5 10 15

Asn Leu Asn Lys Ser Gln Ser Ser Leu Ser Ser Ala Ile Glu Arg Leu
20 25 30

Ser Ser Gly Leu Arg Ile Asn Ser Ala Lys Asp Asp Ala Ala Gly Gln
Ala Ile Ala Asn Arg Phe Thr Ser Asn Ile Lys Gly Leu Thr Gln Ala
50 55 60

Ser Arg Asn Ala Asn Asp Gly Ile Ser Ile Ala Gln Thr Thr Glu Gly
65 70 75 80

Ala Leu Asn Glu Ile Asn Asn Asn Leu Gln Arg Val Arg Glu Leu Ser
85 90 95

Val Gln Ala Thr Asn Gly Thr Asn Ser Asp Ser Asp Leu Lys Ser Ile
100 105 110

Gln Asp Glu Ile Gln Gln Arg Leu Glu Glu Ile Asp Arg Val Ser Asn
115 120 125

Gln Thr Gln Phe Asn Gly Val Lys Val Leu Ser Gln Asp Asn Gln Met
130 135 140

Lys Ile Gln Val Gly Ala Asn Asp Gly Glu Thr Ile Thr Ile Asp Leu
145 150 155 160

Gln Lys Ile Asp Val Lys Ser Leu Gly Leu Asp Gly Phe Asn Val Asn
165 170 175

Gly Pro Lys Glu Ala Thr Val Gly Asp Leu Lys Ser Ser Phe Lys Asn
180 185 190

Val Thr Gly Tyr Asp Thr Tyr Ala Ala Gly Ala Asp Lys Tyr Arg Val
195 200 205

Asp Ile Asn Ser Gly Ala Val Val Thr Asp Ala Ala Ala Pro Asp Lys
210 215 220

Val Tyr Val Asn Ala Ala Asn Gly Gln Leu Thr Thr Asp Asp Ala Glu
225 230 235 240

Asn Asn Thr Ala Val Asp Leu Phe Lys Thr Thr Lys Ser Thr Ala Gly
245 250 255

Thr Ala Glu Ala Lys Ala Ile Ala Gly Ala Ile Lys Gly Gly Lys Glu
260 265 270

Gly Asp Thr Phe Asp Tyr Lys Gly Val Thr Phe Thr Ile Asp Thr Lys
275 280 285

Thr Gly Asp Asp Gly Asn Gly Lys Val Ser Thr Thr Ile Asn Gly Glu
290 295 300

Lys Val Thr Leu Thr Val Ala Asp Ile Ala Thr Gly Ala Ala Asp Val
305 310 315 320

Asn Ala Ala Thr Leu Gln Ser Ser Lys Asn Val Tyr Thr Ser Val Val
325 330 335

Asn Gly Gln Phe Thr Phe Asp Asp Lys Thr Lys Asn Glu Ser Ala Lys
340 345 350
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-continued

Leu Ser Asp Leu Glu Ala Asn Asn Ala Val Lys Gly Glu Ser Lys Ile
355 360 365

Thr Val Asn Gly Ala Glu Tyr Thr Ala Asn Ala Thr Gly Asp Lys Ile
370 375 380

Thr Leu Ala Gly Lys Thr Met Phe Ile Asp Lys Thr Ala Ser Gly Val
385 390 395 400

Ser Thr Leu Ile Asn Glu Asp Ala Ala Ala Ala Lys Lys Ser Thr Ala
405 410 415

Asn Pro Leu Ala Ser Ile Asp Ser Ala Leu Ser Lys Val Asp Ala Val
420 425 430

Arg Ser Ser Leu Gly Ala Ile Gln Asn Arg Phe Asp Ser Ala Ile Thr
435 440 445

Asn Leu Gly Asn Thr Val Thr Asn Leu Asn Ser Ala Arg Ser Arg Ile
450 455 460

Glu Asp Ala Asp Tyr Ala Thr Glu Val Ser Asn Met Ser Lys Ala Gln
465 470 475 480

Ile Leu Gln Gln Ala Gly Thr Ser Val Leu Ala Gln Ala Asn Gln Val
485 490 495

Pro Gln Asn Val Leu Ser Leu Leu Arg
500 505

<210> SEQ ID NO 2

<211> LENGTH: 1518

<212> TYPE: DNA

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 2

atggcacaag tcattaatac aaacagcctg tcgetgttga cccagaataa cctgaacaaa 60
tctcagtect cactgagtte cgctattgag cgtetgtect ctggtetgeg tatcaacage 120
gcgaaagacg atgcggcagg ccaggcgatt gctaaccget tcacttctaa tatcaaagge 180
ctgactcagg cttcecegtaa cgctaacgac ggeatttcta ttgegecagac cactgaaggt 240
gegetgaatyg aaatcaacaa caacctgcag cgtgtgegtg agttgtetgt tcaggecact 300
aacgggacta actctgatte cgatctgaaa tctatccagg atgaaattca gcaacgtcetg 360
gaagaaatcg atcgegttte taatcagact caatttaacg gtgttaaagt cctctctcag 420
gacaaccaga tgaaaatcca ggttggtgct aacgatggtg aaaccattac catcgatctg 480
caaaaaattyg atgtgaaaag ccttggectt gatgggttca atgttaatgg gccaaaagaa 540
gecgacagtgg gtgatctgaa atccagettce aagaatgtta cgggttacga cacctatgea 600
gegggtgecyg ataaatatcg tgtagatatt aattcceggtg ctgtagtgac tgatgcagea 660
gcaccggata aagtatatgt aaatgcagca aacggtcagt taacaactga cgatgeggaa 720
aataacactyg cggttgatct ctttaagacc actaaatcta ctgetggtac cgctgaagec 780
aaagcgatag ctggtgccat taaaggtggt aaggaaggag atacctttga ttataaaggce 840
gtgactttta ctattgatac aaaaactggt gatgacggta atggtaaggt ttctactacc 900
atcaatggtg aaaaagttac gttaactgte gectgatattg ccactggege ggeggatgtt 960

aatgctgcta ccttacaatc aagcaaaaat gtttatacat ctgtagtgaa cggtcagttt 1020

acttttgatg ataaaaccaa aaacgagagt gcgaaacttt ctgatttgga agcaaacaat 1080

gctgttaagyg gcgaaagtaa aattacagta aatggggctg aatatactgc taacgccacyg 1140
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ggtgataaga tcaccttagc tggcaaaacc atgtttattg ataaaacagc ttctggegta 1200
agtacattaa tcaatgaaga cgctgccgca gccaagaaaa gtaccgctaa cccactggcet 1260
tcaattgatt ctgcattgtc aaaagtggac gcagttcgtt cttctctggg ggcaattcaa 1320
aaccgttttg attcagccat taccaacctt ggcaatacgg taaccaatct gaactccgceg 1380
cgtagcegta tcgaagatgce tgactatgca acggaagttt ctaatatgtce taaagcgcag 1440
attctgcagce aggctggtac ttceccgttcectg gcgcaggcta accaggttcece gcaaaacgtce 1500

ctctctttac tgcgttaa 1518

<210> SEQ ID NO 3

<211> LENGTH: 16

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic sequence (peptide linker)

<400> SEQUENCE: 3

Ser Pro Gly Ile Ser Gly Gly Gly Gly Gly Ile Leu Asp Ser Met Gly
1 5 10 15

<210> SEQ ID NO 4

<211> LENGTH: 16

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic sequence (peptide linker)

<400> SEQUENCE: 4

Ile Pro Gly Ile Ser Gly Gly Gly Gly Gly Ile Leu Asp Ser Met Gly
1 5 10 15

<210> SEQ ID NO 5

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic sequence (peptide linker)

<400> SEQUENCE: 5

tccccgggaa ttteeggtgg tggtggtgga attctagact ccatgg 46
<210> SEQ ID NO 6

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic sequence (peptide linker)

<400> SEQUENCE: 6

atccecgggaa ttteeggtgg tggtggtgga attctagact cecatgg 46
<210> SEQ ID NO 7

<211> LENGTH: 990

<212> TYPE: DNA

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 7

atgcggggtt ctcatcatca tcatcatcat ggtatggcta gecatgactgg tggacagcaa 60

atgggtcggyg atctgtacga cgatgacgat aaggatccga tggcacaagt cattaataca 120
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aacagcctgt cgctgttgac ccagaataac ctgaacaaat ctcagtccte actgagttce 180
gctattgage gtetgtcecte tggtetgegt atcaacageyg cgaaagacga tgcggcagge 240
caggcgattg ctaaccgett cacttctaat atcaaaggec tgactcagge ttcccgtaac 300
gctaacgacyg gcatttctat tgcgcagacce actgaaggtyg cgctgaatga aatcaacaac 360
aacctgcage gtgtgegtga gttgtcetgtt caggccacta acgggactaa ctctgattce 420
gatctgaaat ctatccagga tgaaattcag caacgtctgg aagaaatcga tcegegtttet 480
aatcagactc aatttaacgg tgttaaagtc ctctctcagg acaaccagat gaaaatccag 540
gttggtgcta acgatggtga aaccattacc atcgatctgce aaaaaattga tgtgaaaagce 600
cttggecttyg atgggttcaa tgttaattce cegggaattt ceggtggtgyg tggtggaatt 660
ctagactcca tgggtacatt aatcaatgaa gacgctgeceg cagccaagaa aagtaccget 720
aacccactgg cttcaattga ttctgcattg tcaaaagtgg acgcagtteg ttettectetg 780
ggggcaattc aaaaccgttt tgattcagcc attaccaacc ttggcaatac ggtaaccaat 840
ctgaactceg cgcgtagecg tatcgaagat getgactatg caacggaagt ttctaatatg 900
tctaaagcege agattctgca gcaggetggt acttcegtte tggegcagge taaccaggtt 960
ccgcaaaacg tcctectcettt actgegttag 990

<210> SEQ ID NO 8

<211> LENGTH: 329

<212> TYPE: PRT

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 8

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr
1 5 10 15

Gly Gly Gln Gln Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp
20 25 30

Pro Met Ala Gln Val Ile Asn Thr Asn Ser Leu Ser Leu Leu Thr Gln
Asn Asn Leu Asn Lys Ser Gln Ser Ser Leu Ser Ser Ala Ile Glu Arg
50 55 60

Leu Ser Ser Gly Leu Arg Ile Asn Ser Ala Lys Asp Asp Ala Ala Gly
65 70 75 80

Gln Ala Ile Ala Asn Arg Phe Thr Ser Asn Ile Lys Gly Leu Thr Gln
85 90 95

Ala Ser Arg Asn Ala Asn Asp Gly Ile Ser Ile Ala Gln Thr Thr Glu
100 105 110

Gly Ala Leu Asn Glu Ile Asn Asn Asn Leu Gln Arg Val Arg Glu Leu
115 120 125

Ser Val Gln Ala Thr Asn Gly Thr Asn Ser Asp Ser Asp Leu Lys Ser
130 135 140

Ile Gln Asp Glu Ile Gln Gln Arg Leu Glu Glu Ile Asp Arg Val Ser
145 150 155 160

Asn Gln Thr Gln Phe Asn Gly Val Lys Val Leu Ser Gln Asp Asn Gln
165 170 175

Met Lys Ile Gln Val Gly Ala Asn Asp Gly Glu Thr Ile Thr Ile Asp
180 185 190

Leu Gln Lys Ile Asp Val Lys Ser Leu Gly Leu Asp Gly Phe Asn Val
195 200 205
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Asn Ser Pro Gly Ile Ser Gly Gly Gly Gly Gly Ile Leu Asp Ser Met
210 215 220

Gly Thr Leu Ile Asn Glu Asp Ala Ala Ala Ala Lys Lys Ser Thr Ala
225 230 235 240

Asn Pro Leu Ala Ser Ile Asp Ser Ala Leu Ser Lys Val Asp Ala Val
245 250 255

Arg Ser Ser Leu Gly Ala Ile Gln Asn Arg Phe Asp Ser Ala Ile Thr
260 265 270

Asn Leu Gly Asn Thr Val Thr Asn Leu Asn Ser Ala Arg Ser Arg Ile
275 280 285

Glu Asp Ala Asp Tyr Ala Thr Glu Val Ser Asn Met Ser Lys Ala Gln
290 295 300

Ile Leu Gln Gln Ala Gly Thr Ser Val Leu Ala Gln Ala Asn Gln Val
305 310 315 320

Pro Gln Asn Val Leu Ser Leu Leu Arg
325

<210> SEQ ID NO 9

<211> LENGTH: 825

<212> TYPE: DNA

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 9

atgcggggtt ctcatcatca tcatcatcat ggtatggcta gcatgactgg tggacagcaa 60
atgggtcggg atctgtacga cgatgacgat aaggatccga tggcacaagt cattaataca 120
aacagcctgt cgctgttgac ccagaataac ctgaacaaat ctcagtccte actgagttce 180
gctattgage gtetgtcecte tggtetgegt atcaacageyg cgaaagacga tgcggcagge 240
caggcgattg ctaaccgett cacttctaat atcaaaggec tgactcagge ttcccgtaac 300
gctaacgacyg gcatttctat tgcgcagacce actgaaggtyg cgctgaatga aatcaacaac 360
aacctgcage gtgtgegtga gttgtcetgtt caggccacta acgggactaa ctctgattce 420
gatctgaaat ctatccagga tgaaattcag caacgtctgg aagaaatcga tcegegtttet 480
aatcagactc aatttaacgg tgttaaagtc ctctctcagg acaaccagat gaaaatccag 540
gttggtgcta acgatggtga aaccattacc atcgatctgce aaaaaattga tgtgaaaagce 600
cttggecttyg atgggttcaa tgttaattce cegggaattt ceggtggtgyg tggtggaatt 660
ctagactcca tgggtacatt aatcaatgaa gacgctgeceg cagccaagaa aagtaccget 720
aacccactgg cttcaattga ttctgcattg tcaaaagtgg acgcagtteg ttettectetg 780
ggggcaattc aaaaccgttt tgattcagcc attaccaacc tttag 825

<210> SEQ ID NO 10

<211> LENGTH: 274

<212> TYPE: PRT

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 10

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr
1 5 10 15

Gly Gly Gln Gln Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp
20 25 30

Pro Met Ala Gln Val Ile Asn Thr Asn Ser Leu Ser Leu Leu Thr Gln
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35 40 45

Asn Asn Leu Asn Lys Ser Gln Ser Ser Leu Ser Ser Ala Ile Glu Arg
50 55 60

Leu Ser Ser Gly Leu Arg Ile Asn Ser Ala Lys Asp Asp Ala Ala Gly
65 70 75 80

Gln Ala Ile Ala Asn Arg Phe Thr Ser Asn Ile Lys Gly Leu Thr Gln
85 90 95

Ala Ser Arg Asn Ala Asn Asp Gly Ile Ser Ile Ala Gln Thr Thr Glu
100 105 110

Gly Ala Leu Asn Glu Ile Asn Asn Asn Leu Gln Arg Val Arg Glu Leu
115 120 125

Ser Val Gln Ala Thr Asn Gly Thr Asn Ser Asp Ser Asp Leu Lys Ser
130 135 140

Ile Gln Asp Glu Ile Gln Gln Arg Leu Glu Glu Ile Asp Arg Val Ser
145 150 155 160

Asn Gln Thr Gln Phe Asn Gly Val Lys Val Leu Ser Gln Asp Asn Gln
165 170 175

Met Lys Ile Gln Val Gly Ala Asn Asp Gly Glu Thr Ile Thr Ile Asp
180 185 190

Leu Gln Lys Ile Asp Val Lys Ser Leu Gly Leu Asp Gly Phe Asn Val
195 200 205

Asn Ser Pro Gly Ile Ser Gly Gly Gly Gly Gly Ile Leu Asp Ser Met
210 215 220

Gly Thr Leu Ile Asn Glu Asp Ala Ala Ala Ala Lys Lys Ser Thr Ala
225 230 235 240

Asn Pro Leu Ala Ser Ile Asp Ser Ala Leu Ser Lys Val Asp Ala Val
245 250 255

Arg Ser Ser Leu Gly Ala Ile Gln Asn Arg Phe Asp Ser Ala Ile Thr
260 265 270

Asn Leu

<210> SEQ ID NO 11
<211> LENGTH: 831
<212> TYPE: DNA

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 11

atgcggggtt ctcatcatca tcatcatcat ggtatggcta gecatgactgg tggacagcaa 60
atgggtcggyg atctgtacga cgatgacgat aaggatcegt tcacttctaa tatcaaagge 120
ctgactcagg cttcecegtaa cgctaacgac ggeatttcta ttgegecagac cactgaaggt 180
gegetgaatyg aaatcaacaa caacctgcag cgtgtgegtg agttgtetgt tcaggecact 240
aacgggacta actctgatte cgatctgaaa tctatccagg atgaaattca gcaacgtcetg 300
gaagaaatcg atcgegttte taatcagact caatttaacg gtgttaaagt cctctctcag 360
gacaaccaga tgaaaatcca ggttggtgct aacgatggtg aaaccattac catcgatctg 420
caaaaaattyg atgtgaaaag ccttggectt gatgggtteca atgttaatte cccgggaatt 480
tceggtggty gtggtggaat tctagactcee atgggtacat taatcaatga agacgcetgece 540
gcagccaaga aaagtaccge taacccactyg gcttcaattg attctgecatt gtcaaaagtg 600

gacgcagttc gttcttetet gggggcaatt caaaaccgtt ttgattcage cattaccaac 660
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cttggcaata cggtaaccaa tctgaactcc gcgcgtagec gtatcgaaga tgctgactat 720
gcaacggaag tttctaatat gtctaaagceg cagattctgce agcaggctgg tacttcegtt 780
ctggecgcagg ctaaccaggt tccgcaaaac gtcctctcett tactgegtta g 831

<210> SEQ ID NO 12

<211> LENGTH: 276

<212> TYPE: PRT

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 12

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr
1 5 10 15

Gly Gly Gln Gln Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp
20 25 30

Pro Phe Thr Ser Asn Ile Lys Gly Leu Thr Gln Ala Ser Arg Asn Ala
35 40 45

Asn Asp Gly Ile Ser Ile Ala Gln Thr Thr Glu Gly Ala Leu Asn Glu
50 55 60

Ile Asn Asn Asn Leu Gln Arg Val Arg Glu Leu Ser Val Gln Ala Thr
65 70 75 80

Asn Gly Thr Asn Ser Asp Ser Asp Leu Lys Ser Ile Gln Asp Glu Ile
85 90 95

Gln Gln Arg Leu Glu Glu Ile Asp Arg Val Ser Asn Gln Thr Gln Phe
100 105 110

Asn Gly Val Lys Val Leu Ser Gln Asp Asn Gln Met Lys Ile Gln Val
115 120 125

Gly Ala Asn Asp Gly Glu Thr Ile Thr Ile Asp Leu Gln Lys Ile Asp
130 135 140

Val Lys Ser Leu Gly Leu Asp Gly Phe Asn Val Asn Ser Pro Gly Ile
145 150 155 160

Ser Gly Gly Gly Gly Gly Ile Leu Asp Ser Met Gly Thr Leu Ile Asn
165 170 175

Glu Asp Ala Ala Ala Ala Lys Lys Ser Thr Ala Asn Pro Leu Ala Ser
180 185 190

Ile Asp Ser Ala Leu Ser Lys Val Asp Ala Val Arg Ser Ser Leu Gly
195 200 205

Ala Ile Gln Asn Arg Phe Asp Ser Ala Ile Thr Asn Leu Gly Asn Thr
210 215 220

Val Thr Asn Leu Asn Ser Ala Arg Ser Arg Ile Glu Asp Ala Asp Tyr
225 230 235 240

Ala Thr Glu Val Ser Asn Met Ser Lys Ala Gln Ile Leu Gln Gln Ala
245 250 255

Gly Thr Ser Val Leu Ala Gln Ala Asn Gln Val Pro Gln Asn Val Leu
260 265 270

Ser Leu Leu Arg
275

<210> SEQ ID NO 13

<211> LENGTH: 666

<212> TYPE: DNA

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 13
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atgcggggtt ctcatcatca tcatcatcat ggtatggcta gcatgactgg tggacagcaa 60
atgggtcggg atctgtacga cgatgacgat aaggatccegt tcacttctaa tatcaaaggce 120
ctgactcagg cttccecgtaa cgctaacgac ggcatttcta ttgcgcagac cactgaaggt 180
gcgectgaatyg aaatcaacaa caacctgcag cgtgtgcgtg agttgtcetgt tcaggecact 240
aacgggacta actctgattc cgatctgaaa tctatccagg atgaaattca gcaacgtctg 300
gaagaaatcg atcgegtttc taatcagact caatttaacg gtgttaaagt cctctctcag 360
gacaaccaga tgaaaatcca ggttggtgct aacgatggtg aaaccattac catcgatctg 420
caaaaaattg atgtgaaaag ccttggcctt gatgggttca atgttaattc cccgggaatt 480
tccggtggtg gtggtggaat tctagactcc atgggtacat taatcaatga agacgctgcece 540
gcagccaaga aaagtaccgc taacccactg gcttcaattg attctgcatt gtcaaaagtg 600
gacgcagttc gttcttctcet gggggcaatt caaaaccgtt ttgattcage cattaccaac 660
ctttag 666

<210> SEQ ID NO 14

<211> LENGTH: 221

<212> TYPE: PRT

<213> ORGANISM: Salmonella dublin
<400> SEQUENCE: 14

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr
1 5 10 15

Gly Gly Gln Gln Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp
20 25 30

Pro Phe Thr Ser Asn Ile Lys Gly Leu Thr Gln Ala Ser Arg Asn Ala
35 40 45

Asn Asp Gly Ile Ser Ile Ala Gln Thr Thr Glu Gly Ala Leu Asn Glu
50 55 60

Ile Asn Asn Asn Leu Gln Arg Val Arg Glu Leu Ser Val Gln Ala Thr
Asn Gly Thr Asn Ser Asp Ser Asp Leu Lys Ser Ile Gln Asp Glu Ile
85 90 95

Gln Gln Arg Leu Glu Glu Ile Asp Arg Val Ser Asn Gln Thr Gln Phe
100 105 110

Asn Gly Val Lys Val Leu Ser Gln Asp Asn Gln Met Lys Ile Gln Val
115 120 125

Gly Ala Asn Asp Gly Glu Thr Ile Thr Ile Asp Leu Gln Lys Ile Asp
130 135 140

Val Lys Ser Leu Gly Leu Asp Gly Phe Asn Val Asn Ser Pro Gly Ile
145 150 155 160

Ser Gly Gly Gly Gly Gly Ile Leu Asp Ser Met Gly Thr Leu Ile Asn
165 170 175

Glu Asp Ala Ala Ala Ala Lys Lys Ser Thr Ala Asn Pro Leu Ala Ser
180 185 190

Ile Asp Ser Ala Leu Ser Lys Val Asp Ala Val Arg Ser Ser Leu Gly
195 200 205

Ala Ile Gln Asn Arg Phe Asp Ser Ala Ile Thr Asn Leu
210 215 220

<210> SEQ ID NO 15
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<211> LENGTH: 603
<212> TYPE: DNA
<213> ORGANISM: Salmonella dublin
<400> SEQUENCE: 15
atgcggggtt ctcatcatca tcatcatcat ggtatggcta gcatgactgg tggacagcaa 60
atgggtcggg atctgtacga cgatgacgat aaggatcegt tcacttctaa tatcaaaggce 120
ctgactcagg cttccegtaa cgctaacgac ggcatttceta ttgegcagac cactgaaggt 180
gegetgaatyg aaatcaacaa caacctgcag cgtgtgegtg agttgtetgt tcaggccact 240
tceccegggaa ttteeggtgg tggtggtgga attctagact ccatgggtac attaatcaat 300
gaagacgctyg ccgcagccaa gaaaagtacce gctaacccac tggcttcaat tgattctgea 360
ttgtcaaaag tggacgcagt tcgttcttet ctgggggcaa ttcaaaaccyg ttttgattca 420
gccattacca accttggcaa tacggtaacc aatctgaact cecgcegegtag cegtatcgaa 480
gatgctgact atgcaacgga agtttctaat atgtctaaag cgcagattct gcagcagget 540
ggtactteceg ttetggcgca ggctaaccag gttcecgcaaa acgtcctetce tttactgegt 600
tag 603
<210> SEQ ID NO 16
<211> LENGTH: 200
<212> TYPE: PRT
<213> ORGANISM: Salmonella dublin
<400> SEQUENCE: 16
Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr
1 5 10 15
Gly Gly Gln Gln Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp
20 25 30
Pro Phe Thr Ser Asn Ile Lys Gly Leu Thr Gln Ala Ser Arg Asn Ala
35 40 45
Asn Asp Gly Ile Ser Ile Ala Gln Thr Thr Glu Gly Ala Leu Asn Glu
50 55 60
Ile Asn Asn Asn Leu Gln Arg Val Arg Glu Leu Ser Val Gln Ala Thr
65 70 75 80
Ser Pro Gly Ile Ser Gly Gly Gly Gly Gly Ile Leu Asp Ser Met Gly
85 90 95
Thr Leu Ile Asn Glu Asp Ala Ala Ala Ala Lys Lys Ser Thr Ala Asn
100 105 110
Pro Leu Ala Ser Ile Asp Ser Ala Leu Ser Lys Val Asp Ala Val Arg
115 120 125
Ser Ser Leu Gly Ala Ile Gln Asn Arg Phe Asp Ser Ala Ile Thr Asn
130 135 140
Leu Gly Asn Thr Val Thr Asn Leu Asn Ser Ala Arg Ser Arg Ile Glu
145 150 155 160
Asp Ala Asp Tyr Ala Thr Glu Val Ser Asn Met Ser Lys Ala Gln Ile
165 170 175
Leu Gln Gln Ala Gly Thr Ser Val Leu Ala Gln Ala Asn Gln Val Pro
180 185 190
Gln Asn Val Leu Ser Leu Leu Arg

195

200
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<210> SEQ ID NO 17
<211> LENGTH: 438
<212> TYPE: DNA
<213> ORGANISM: Salmonella dublin
<400> SEQUENCE: 17
atgcggggtt ctcatcatca tcatcatcat ggtatggcta gcatgactgg tggacagcaa 60
atgggtcggg atctgtacga cgatgacgat aaggatcegt tcacttctaa tatcaaaggce 120
ctgactcagg cttccegtaa cgctaacgac ggcatttceta ttgegcagac cactgaaggt 180
gegetgaatyg aaatcaacaa caacctgcag cgtgtgegtg agttgtetgt tcaggccact 240
tceccegggaa ttteeggtgg tggtggtgga attctagact ccatgggtac attaatcaat 300
gaagacgctyg ccgcagccaa gaaaagtacce gctaacccac tggcttcaat tgattctgea 360
ttgtcaaaag tggacgcagt tcgttcttet ctgggggcaa ttcaaaaccyg ttttgattca 420
gccattacca acctttag 438
<210> SEQ ID NO 18
<211> LENGTH: 145
<212> TYPE: PRT
<213> ORGANISM: Salmonella dublin
<400> SEQUENCE: 18
Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr
1 5 10 15
Gly Gly Gln Gln Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp
20 25 30
Pro Phe Thr Ser Asn Ile Lys Gly Leu Thr Gln Ala Ser Arg Asn Ala
35 40 45
Asn Asp Gly Ile Ser Ile Ala Gln Thr Thr Glu Gly Ala Leu Asn Glu
50 55 60
Ile Asn Asn Asn Leu Gln Arg Val Arg Glu Leu Ser Val Gln Ala Thr
65 70 75 80
Ser Pro Gly Ile Ser Gly Gly Gly Gly Gly Ile Leu Asp Ser Met Gly
85 90 95
Thr Leu Ile Asn Glu Asp Ala Ala Ala Ala Lys Lys Ser Thr Ala Asn
100 105 110
Pro Leu Ala Ser Ile Asp Ser Ala Leu Ser Lys Val Asp Ala Val Arg
115 120 125
Ser Ser Leu Gly Ala Ile Gln Asn Arg Phe Asp Ser Ala Ile Thr Asn
130 135 140
Leu
145
<210> SEQ ID NO 19
<211> LENGTH: 639
<212> TYPE: DNA
<213> ORGANISM: Salmonella dublin
<400> SEQUENCE: 19
atgcggggtt ctcatcatca tcatcatcat ggtatggcta gcatgactgg tggacagcaa 60
atgggtcggg atctgtacga cgatgacgat aaggatccga tggcacaagt cattaataca 120
aacagcctgt cgctgttgac ccagaataac ctgaacaaat ctcagtccte actgagttce 180
gctattgage gtetgtcecte tggtetgegt atcaacageyg cgaaagacga tgcggcagge 240
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caggcgattg ctaaccgett cacttctaat atcaaaggte tgactcagge ttccegtaac 300
gctaacgacyg gcatttctat tgcgcagacce actgaaggtyg cgctgaatga aatcaacaac 360
aacctgcage gtgtgegtga gttgtcetgtt caggccacta acgggactaa ctctgattce 420
gatctgaaat ctatccagga tgaaattcag caacgtctgg aagaaatcga tcegegtttet 480
aatcagactc aatttaacgg tgttaaagtc ctgtctcagg acaaccagat gaaaatccag 540
gttggtgcta acgatggtga aaccattacc atcgatctgce aaaaaattga tgtgaaaagce 600
cttggecttg atgggttcaa tgttaattce ccgggatga 639

<210> SEQ ID NO 20

<211> LENGTH: 212

<212> TYPE: PRT

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 20

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr
1 5 10 15

Gly Gly Gln Gln Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp
20 25 30

Pro Met Ala Gln Val Ile Asn Thr Asn Ser Leu Ser Leu Leu Thr Gln
35 40 45

Asn Asn Leu Asn Lys Ser Gln Ser Ser Leu Ser Ser Ala Ile Glu Arg
50 55 60

Leu Ser Ser Gly Leu Arg Ile Asn Ser Ala Lys Asp Asp Ala Ala Gly
65 70 75 80

Gln Ala Ile Ala Asn Arg Phe Thr Ser Asn Ile Lys Gly Leu Thr Gln
85 90 95

Ala Ser Arg Asn Ala Asn Asp Gly Ile Ser Ile Ala Gln Thr Thr Glu
100 105 110

Gly Ala Leu Asn Glu Ile Asn Asn Asn Leu Gln Arg Val Arg Glu Leu
115 120 125

Ser Val Gln Ala Thr Asn Gly Thr Asn Ser Asp Ser Asp Leu Lys Ser
130 135 140

Ile Gln Asp Glu Ile Gln Gln Arg Leu Glu Glu Ile Asp Arg Val Ser
145 150 155 160

Asn Gln Thr Gln Phe Asn Gly Val Lys Val Leu Ser Gln Asp Asn Gln
165 170 175

Met Lys Ile Gln Val Gly Ala Asn Asp Gly Glu Thr Ile Thr Ile Asp
180 185 190

Leu Gln Lys Ile Asp Val Lys Ser Leu Gly Leu Asp Gly Phe Asn Val
195 200 205

Asn Ser Pro Gly

210

<210> SEQ ID NO 21

<211> LENGTH: 480

<212> TYPE: DNA

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 21

atgeggggtt ctcatcatca tcatcatcat ggtatggcta gecatgactgyg tggacagcaa 60

atgggtcggyg atctgtacga cgatgacgat aaggatcegt tcacttctaa tatcaaaggt 120
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ctgactcagg cttccecgtaa cgctaacgac ggcatttcta ttgcgcagac cactgaaggt 180
gcgectgaatyg aaatcaacaa caacctgcag cgtgtgcgtg agttgtcetgt tcaggecact 240
aacgggacta actctgattc cgatctgaaa tctatccagg atgaaattca gcaacgtctg 300
gaagaaatcg atcgegtttc taatcagact caatttaacg gtgttaaagt cctgtctcag 360
gacaaccaga tgaaaatcca ggttggtgct aacgatggtg aaaccattac catcgatctg 420
caaaaaattg atgtgaaaag ccttggcctt gatgggttca atgttaattc cccgggatga 480

<210> SEQ ID NO 22

<211> LENGTH: 159

<212> TYPE: PRT

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 22

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr
1 5 10 15

Gly Gly Gln Gln Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp
20 25 30

Pro Phe Thr Ser Asn Ile Lys Gly Leu Thr Gln Ala Ser Arg Asn Ala
35 40 45

Asn Asp Gly Ile Ser Ile Ala Gln Thr Thr Glu Gly Ala Leu Asn Glu
50 55 60

Ile Asn Asn Asn Leu Gln Arg Val Arg Glu Leu Ser Val Gln Ala Thr
Asn Gly Thr Asn Ser Asp Ser Asp Leu Lys Ser Ile Gln Asp Glu Ile
85 90 95

Gln Gln Arg Leu Glu Glu Ile Asp Arg Val Ser Asn Gln Thr Gln Phe
100 105 110

Asn Gly Val Lys Val Leu Ser Gln Asp Asn Gln Met Lys Ile Gln Val
115 120 125

Gly Ala Asn Asp Gly Glu Thr Ile Thr Ile Asp Leu Gln Lys Ile Asp
130 135 140

Val Lys Ser Leu Gly Leu Asp Gly Phe Asn Val Asn Ser Pro Gly
145 150 155

<210> SEQ ID NO 23

<211> LENGTH: 252

<212> TYPE: DNA

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 23

atgcggggtt ctcatcatca tcatcatcat ggtatggcta gcatgactgg tggacagcaa 60
atgggtcggg atctgtacga cgatgacgat aaggatcegt tcacttctaa tatcaaaggt 120
ctgactcagg cttccegtaa cgctaacgac ggcatttceta ttgegcagac cactgaaggt 180
gegetgaatyg aaatcaacaa caacctgcag cgtgtgegtg agttgtetgt tcaggccact 240
tceececgggat ga 252

<210> SEQ ID NO 24

<211> LENGTH: 83

<212> TYPE: PRT

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 24
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Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr
1 5 10 15

Gly Gly Gln Gln Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp
20 25 30

Pro Phe Thr Ser Asn Ile Lys Gly Leu Thr Gln Ala Ser Arg Asn Ala
35 40 45

Asn Asp Gly Ile Ser Ile Ala Gln Thr Thr Glu Gly Ala Leu Asn Glu
Ile Asn Asn Asn Leu Gln Arg Val Arg Glu Leu Ser Val Gln Ala Thr
65 70 75 80
Ser Pro Gly

<210> SEQ ID NO 25

<211> LENGTH: 1038

<212> TYPE: DNA

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 25

atgtccccta tactaggtta ttggaaaatt aagggccttyg tgcaacccac tcgacttett 60
ttggaatatc ttgaagaaaa atatgaagag catttgtatg agcgcgatga aggtgataaa 120
tggcgaaaca aaaagtttga attgggtttg gagtttccca atcttcecctta ttatattgat 180
ggtgatgtta aattaacaca gtctatggcc atcatacgtt atatagctga caagcacaac 240
atgttgggtyg gttgtccaaa agagcgtgca gagatttcaa tgcttgaagyg ageggttttg 300
gatattagat acggtgtttc gagaattgca tatagtaaag actttgaaac tctcaaagtt 360
gattttctta gcaagctacce tgaaatgctg aaaatgttcg aagatcgttt atgtcataaa 420
acatatttaa atggtgatca tgtaacccat cctgacttca tgttgtatga cgctcttgat 480
gttgttttat acatggaccc aatgtgcctg gatgcgttcc caaaattagt ttgttttaaa 540
aaacgtattg aagctatccc acaaattgat aagtacttga aatccagcaa gtatatagca 600
tggcetttge agggcetggca agccacgttt ggtggtggeg accatcctece aaaatcggat 660
ctggtteege gtggatccce gggaatttee ggtggtggtyg gtggaattet agactccatg 720
ggtacattaa tcaatgaaga cgctgccgca gccaagaaaa gtaccgctaa cccactgget 780
tcaattgatt ctgcattgtc aaaagtggac gcagttcgtt cttectetggyg ggcaattcaa 840
aaccgttttyg attcagccat taccaacctt ggcaatacgg taaccaatct gaactccgeg 900
cgtagecgta tcgaagatge tgactatgca acggaagttt ctaatatgtce taaagcgcag 960

attctgcagce aggctggtac ttceccgttcectg gcgcaggcta accaggttcece gcaaaacgtce 1020

ctctctttac tgcgttag 1038

<210> SEQ ID NO 26

<211> LENGTH: 345

<212> TYPE: PRT

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 26

Met Ser Pro Ile Leu Gly Tyr Trp Lys Ile Lys Gly Leu Val Gln Pro
1 5 10 15

Thr Arg Leu Leu Leu Glu Tyr Leu Glu Glu Lys Tyr Glu Glu His Leu
20 25 30
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Tyr Glu Arg Asp Glu Gly Asp Lys Trp Arg Asn Lys Lys Phe Glu Leu
35 40 45

Gly Leu Glu Phe Pro Asn Leu Pro Tyr Tyr Ile Asp Gly Asp Val Lys
50 55 60

Leu Thr Gln Ser Met Ala Ile Ile Arg Tyr Ile Ala Asp Lys His Asn
65 70 75 80

Met Leu Gly Gly Cys Pro Lys Glu Arg Ala Glu Ile Ser Met Leu Glu
85 90 95

Gly Ala Val Leu Asp Ile Arg Tyr Gly Val Ser Arg Ile Ala Tyr Ser
100 105 110

Lys Asp Phe Glu Thr Leu Lys Val Asp Phe Leu Ser Lys Leu Pro Glu
115 120 125

Met Leu Lys Met Phe Glu Asp Arg Leu Cys His Lys Thr Tyr Leu Asn
130 135 140

Gly Asp His Val Thr His Pro Asp Phe Met Leu Tyr Asp Ala Leu Asp
145 150 155 160

Val Val Leu Tyr Met Asp Pro Met Cys Leu Asp Ala Phe Pro Lys Leu
165 170 175

Val Cys Phe Lys Lys Arg Ile Glu Ala Ile Pro Gln Ile Asp Lys Tyr
180 185 190

Leu Lys Ser Ser Lys Tyr Ile Ala Trp Pro Leu Gln Gly Trp Gln Ala
195 200 205

Thr Phe Gly Gly Gly Asp His Pro Pro Lys Ser Asp Leu Val Pro Arg
210 215 220

Gly Ser Pro Gly Ile Ser Gly Gly Gly Gly Gly Ile Leu Asp Ser Met
225 230 235 240

Gly Thr Leu Ile Asn Glu Asp Ala Ala Ala Ala Lys Lys Ser Thr Ala
245 250 255

Asn Pro Leu Ala Ser Ile Asp Ser Ala Leu Ser Lys Val Asp Ala Val
260 265 270

Arg Ser Ser Leu Gly Ala Ile Gln Asn Arg Phe Asp Ser Ala Ile Thr
275 280 285

Asn Leu Gly Asn Thr Val Thr Asn Leu Asn Ser Ala Arg Ser Arg Ile
290 295 300

Glu Asp Ala Asp Tyr Ala Thr Glu Val Ser Asn Met Ser Lys Ala Gln
305 310 315 320

Ile Leu Gln Gln Ala Gly Thr Ser Val Leu Ala Gln Ala Asn Gln Val
325 330 335

Pro Gln Asn Val Leu Ser Leu Leu Arg
340 345

<210> SEQ ID NO 27

<211> LENGTH: 873

<212> TYPE: DNA

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 27

atgtccccta tactaggtta ttggaaaatt aagggccttyg tgcaacccac tcgacttett 60
ttggaatatc ttgaagaaaa atatgaagag catttgtatg agcgcgatga aggtgataaa 120
tggcgaaaca aaaagtttga attgggtttg gagtttccca atcttcecctta ttatattgat 180

ggtgatgtta aattaacaca gtctatggcc atcatacgtt atatagctga caagcacaac 240
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atgttgggtyg gttgtccaaa agagcgtgca gagatttcaa tgcttgaagyg ageggttttg 300
gatattagat acggtgtttc gagaattgca tatagtaaag actttgaaac tctcaaagtt 360
gattttctta gcaagctacce tgaaatgctg aaaatgttcg aagatcgttt atgtcataaa 420
acatatttaa atggtgatca tgtaacccat cctgacttca tgttgtatga cgctcttgat 480
gttgttttat acatggaccc aatgtgcctg gatgcgttcc caaaattagt ttgttttaaa 540
aaacgtattg aagctatccc acaaattgat aagtacttga aatccagcaa gtatatagca 600
tggcetttge agggcetggca agccacgttt ggtggtggeg accatcctece aaaatcggat 660
ctggtteege gtggatccce gggaatttee ggtggtggtyg gtggaattet agactccatg 720
ggtacattaa tcaatgaaga cgctgccgca gccaagaaaa gtaccgctaa cccactgget 780
tcaattgatt ctgcattgtc aaaagtggac gcagttcgtt cttectetggyg ggcaattcaa 840
aaccgttttg attcagccat taccaacctt tag 873

<210> SEQ ID NO 28

<211> LENGTH: 290

<212> TYPE: PRT

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 28

Met Ser Pro Ile Leu Gly Tyr Trp Lys Ile Lys Gly Leu Val Gln Pro
1 5 10 15

Thr Arg Leu Leu Leu Glu Tyr Leu Glu Glu Lys Tyr Glu Glu His Leu
20 25 30

Tyr Glu Arg Asp Glu Gly Asp Lys Trp Arg Asn Lys Lys Phe Glu Leu
35 40 45

Gly Leu Glu Phe Pro Asn Leu Pro Tyr Tyr Ile Asp Gly Asp Val Lys
50 55 60

Leu Thr Gln Ser Met Ala Ile Ile Arg Tyr Ile Ala Asp Lys His Asn
65 70 75 80

Met Leu Gly Gly Cys Pro Lys Glu Arg Ala Glu Ile Ser Met Leu Glu
85 90 95

Gly Ala Val Leu Asp Ile Arg Tyr Gly Val Ser Arg Ile Ala Tyr Ser
100 105 110

Lys Asp Phe Glu Thr Leu Lys Val Asp Phe Leu Ser Lys Leu Pro Glu
115 120 125

Met Leu Lys Met Phe Glu Asp Arg Leu Cys His Lys Thr Tyr Leu Asn
130 135 140

Gly Asp His Val Thr His Pro Asp Phe Met Leu Tyr Asp Ala Leu Asp
145 150 155 160

Val Val Leu Tyr Met Asp Pro Met Cys Leu Asp Ala Phe Pro Lys Leu
165 170 175

Val Cys Phe Lys Lys Arg Ile Glu Ala Ile Pro Gln Ile Asp Lys Tyr
180 185 190

Leu Lys Ser Ser Lys Tyr Ile Ala Trp Pro Leu Gln Gly Trp Gln Ala
195 200 205

Thr Phe Gly Gly Gly Asp His Pro Pro Lys Ser Asp Leu Val Pro Arg
210 215 220

Gly Ser Pro Gly Ile Ser Gly Gly Gly Gly Gly Ile Leu Asp Ser Met
225 230 235 240

Gly Thr Leu Ile Asn Glu Asp Ala Ala Ala Ala Lys Lys Ser Thr Ala
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Asn

Arg

Asn

245 250

255

Pro Leu Ala Ser Ile Asp Ser Ala Leu Ser Lys Val Asp Ala Val

260 265

270

Ser Ser Leu Gly Ala Ile Gln Asn Arg Phe Asp Ser Ala Ile Thr

275 280 285

Leu
290

<210> SEQ ID NO 29

<211> LENGTH: 972

<212> TYPE: DNA

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 29

atgcggggtt ctcatcatca tcatcatcat ggtatggeta gcatgactgg

atgggtcggg atctgtacga cgatgacgat aaggatccga tggcacaagt

aacagcctgt cgetgttgac ccagaataac ctgaacaaat ctcagtccte

getattgage gtetgtecte tggtcetgegt atcaacageg cgaaagacga

caggcgattyg ctaaccgett cacttctaat atcaaaggec tgactcagge

gctaacgacg gcatttctat tgcgcagacce actgaaggtg cgetgaatga

aacctgcage gtgtgegtga gttgtetgtt caggccacta acgggactaa

gatctgaaat ctatccagga tgaaattcag caacgtctgg aagaaatcga

aatcagactc aatttaacgg tgttaaagtce ctctctcagg acaaccagat

gttggtgcta acgatggtga aaccattacc atcgatctge aaaaaattga

cttggectta tcccgggaat tteeggtggt ggtggtggaa ttctagacte

ttaatcaatg aagacgctge cgcagccaag aaaagtaccg ctaacccact

gattctgcat tgtcaaaagt ggacgcagtt cgttettcete tgggggcaat

tttgattcag ccattaccaa ccttggcaat acggtaacca atctgaactce

cgtatcgaag atgctgacta tgcaacggaa gtttctaata tgtctaaage

cagcaggcetyg gtactteegt tetggegecag gcetaaccagg ttcecgcaaaa

ttactgegtt ag

<210> SEQ ID NO 30

<211> LENGTH: 323

<212> TYPE: PRT

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 30

Met

1

Gly

Pro

Asn

Leu
65

Arg Gly Ser His His His His His His Gly Met Ala
Gly Gln Gln Met Gly Arg Asp Leu Tyr Asp Asp Asp
20 25

Met Ala Gln Val Ile Asn Thr Asn Ser Leu Ser Leu
35 40 45

Asn Leu Asn Lys Ser Gln Ser Ser Leu Ser Ser Ala
50 55 60

Ser Ser Gly Leu Arg Ile Asn Ser Ala Lys Asp Asp
70 75

Ser

Asp

30

Leu

Ile

Ala

tggacagcaa
cattaataca
actgagttcc
tgcggcagge
ttccegtaac
aatcaacaac
ctctgattee
tegegtttet
gaaaatccag
tgtgaaaagc
catgggtaca
ggcttcaatt
tcaaaaccgt
cgegegtage
gcagattetg

cgtectetet

Met Thr

15

Lys Asp

Thr Gln

Glu Arg

Ala Gly
80

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

972
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Gln Ala Ile Ala Asn Arg Phe Thr Ser Asn Ile Lys Gly Leu Thr Gln
85 90 95

Ala Ser Arg Asn Ala Asn Asp Gly Ile Ser Ile Ala Gln Thr Thr Glu
100 105 110

Gly Ala Leu Asn Glu Ile Asn Asn Asn Leu Gln Arg Val Arg Glu Leu
115 120 125

Ser Val Gln Ala Thr Asn Gly Thr Asn Ser Asp Ser Asp Leu Lys Ser
130 135 140

Ile Gln Asp Glu Ile Gln Gln Arg Leu Glu Glu Ile Asp Arg Val Ser
145 150 155 160

Asn Gln Thr Gln Phe Asn Gly Val Lys Val Leu Ser Gln Asp Asn Gln
165 170 175

Met Lys Ile Gln Val Gly Ala Asn Asp Gly Glu Thr Ile Thr Ile Asp
180 185 190

Leu Gln Lys Ile Asp Val Lys Ser Leu Gly Leu Ile Pro Gly Ile Ser
195 200 205

Gly Gly Gly Gly Gly Ile Leu Asp Ser Met Gly Thr Leu Ile Asn Glu
210 215 220

Asp Ala Ala Ala Ala Lys Lys Ser Thr Ala Asn Pro Leu Ala Ser Ile
225 230 235 240

Asp Ser Ala Leu Ser Lys Val Asp Ala Val Arg Ser Ser Leu Gly Ala
245 250 255

Ile Gln Asn Arg Phe Asp Ser Ala Ile Thr Asn Leu Gly Asn Thr Val
260 265 270

Thr Asn Leu Asn Ser Ala Arg Ser Arg Ile Glu Asp Ala Asp Tyr Ala
275 280 285

Thr Glu Val Ser Asn Met Ser Lys Ala Gln Ile Leu Gln Gln Ala Gly
290 295 300

Thr Ser Val Leu Ala Gln Ala Asn Gln Val Pro Gln Asn Val Leu Ser
305 310 315 320

Leu Leu Arg

<210> SEQ ID NO 31
<211> LENGTH: 813
<212> TYPE: DNA

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 31

atgcggggtt ctcatcatca tcatcatcat ggtatggcta gecatgactgg tggacagcaa 60
atgggtcggyg atctgtacga cgatgacgat aaggatcegt tcacttctaa tatcaaagge 120
ctgactcagg cttcecegtaa cgctaacgac ggeatttcta ttgegecagac cactgaaggt 180
gegetgaatyg aaatcaacaa caacctgcag cgtgtgegtg agttgtetgt tcaggecact 240
aacgggacta actctgatte cgatctgaaa tctatccagg atgaaattca gcaacgtcetg 300
gaagaaatcg atcgegttte taatcagact caatttaacg gtgttaaagt cctctctcag 360
gacaaccaga tgaaaatcca ggttggtgct aacgatggtg aaaccattac catcgatctg 420
caaaaaattyg atgtgaaaag ccttggectt atccegggaa tttecggtgg tggtggtgga 480
attctagact ccatgggtac attaatcaat gaagacgctg cecgcagccaa gaaaagtacce 540
gctaacccac tggcttcaat tgattctgea ttgtcaaaag tggacgcagt tegttettet 600

ctgggggcaa ttcaaaaccg ttttgattca gecattacca accttggcaa tacggtaacce 660
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aatctgaact ccgcgegtag ccgtatcgaa gatgctgact atgcaacgga agtttctaat 720
atgtctaaag cgcagattct gcagcagget ggtactteeg ttetggcegea ggctaaccag 780
gttcecgcaaa acgtcctcte tttactgegt tag 813

<210> SEQ ID NO 32

<211> LENGTH: 270

<212> TYPE: PRT

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 32

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr
1 5 10 15

Gly Gly Gln Gln Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp
20 25 30

Pro Phe Thr Ser Asn Ile Lys Gly Leu Thr Gln Ala Ser Arg Asn Ala
35 40 45

Asn Asp Gly Ile Ser Ile Ala Gln Thr Thr Glu Gly Ala Leu Asn Glu
50 55 60

Ile Asn Asn Asn Leu Gln Arg Val Arg Glu Leu Ser Val Gln Ala Thr
65 70 75 80

Asn Gly Thr Asn Ser Asp Ser Asp Leu Lys Ser Ile Gln Asp Glu Ile
85 90 95

Gln Gln Arg Leu Glu Glu Ile Asp Arg Val Ser Asn Gln Thr Gln Phe
100 105 110

Asn Gly Val Lys Val Leu Ser Gln Asp Asn Gln Met Lys Ile Gln Val
115 120 125

Gly Ala Asn Asp Gly Glu Thr Ile Thr Ile Asp Leu Gln Lys Ile Asp
130 135 140

Val Lys Ser Leu Gly Leu Ile Pro Gly Ile Ser Gly Gly Gly Gly Gly
145 150 155 160

Ile Leu Asp Ser Met Gly Thr Leu Ile Asn Glu Asp Ala Ala Ala Ala
165 170 175

Lys Lys Ser Thr Ala Asn Pro Leu Ala Ser Ile Asp Ser Ala Leu Ser
180 185 190

Lys Val Asp Ala Val Arg Ser Ser Leu Gly Ala Ile Gln Asn Arg Phe
195 200 205

Asp Ser Ala Ile Thr Asn Leu Gly Asn Thr Val Thr Asn Leu Asn Ser
210 215 220

Ala Arg Ser Arg Ile Glu Asp Ala Asp Tyr Ala Thr Glu Val Ser Asn
225 230 235 240

Met Ser Lys Ala Gln Ile Leu Gln Gln Ala Gly Thr Ser Val Leu Ala
245 250 255

Gln Ala Asn Gln Val Pro Gln Asn Val Leu Ser Leu Leu Arg

260 265 270

<210> SEQ ID NO 33

<211> LENGTH: 951

<212> TYPE: DNA

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 33

atgcggggtt ctcatcatca tcatcatcat ggtatggcta gecatgactgg tggacagcaa 60
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atgggtcggg atctgtacga cgatgacgat aaggatccga tggcacaagt cattaataca 120
aacagcctgt cgetgttgac ccagaataac ctgaacaaat ctcagtcctc actgagttcce 180
gctattgage gtctgtecte tggtectgegt atcaacagceg cgaaagacga tgcggcaggce 240
caggcgattg ctaaccgctt cacttctaat atcaaaggcc tgactcaggce ttcccgtaac 300
gctaacgacg gcatttctat tgcgcagacc actgaaggtg cgctgaatga aatcaacaac 360
aacctgcagc gtgtgegtga gttgtctgtt caggccacta acgggactaa ctctgattcce 420
gatctgaaat ctatccagga tgaaattcag caacgtctgg aagaaatcga tcgegtttet 480
aatcagactc aatttaacgg tgttaaagtc ctctctcagg acaaccagat gaaaatccag 540
gttggtgcta acgatggtga aaccattacc atcgatctgc aaaaaattat cccgggaatt 600
tccggtggtg gtggtggaat tctagactcc atgggtacat taatcaatga agacgctgcece 660
gcagccaaga aaagtaccgc taacccactg gcttcaattg attctgcatt gtcaaaagtg 720
gacgcagttc gttcttctcet gggggcaatt caaaaccgtt ttgattcage cattaccaac 780
cttggcaata cggtaaccaa tctgaactcc gcgcgtagec gtatcgaaga tgctgactat 840
gcaacggaag tttctaatat gtctaaagceg cagattctgce agcaggctgg tacttcegtt 900
ctggecgcagg ctaaccaggt tccgcaaaac gtcctctcett tactgegtta g 951

<210> SEQ ID NO 34

<211> LENGTH: 316

<212> TYPE: PRT

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 34

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr
1 5 10 15

Gly Gly Gln Gln Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp
20 25 30

Pro Met Ala Gln Val Ile Asn Thr Asn Ser Leu Ser Leu Leu Thr Gln
Asn Asn Leu Asn Lys Ser Gln Ser Ser Leu Ser Ser Ala Ile Glu Arg
50 55 60

Leu Ser Ser Gly Leu Arg Ile Asn Ser Ala Lys Asp Asp Ala Ala Gly
65 70 75 80

Gln Ala Ile Ala Asn Arg Phe Thr Ser Asn Ile Lys Gly Leu Thr Gln
85 90 95

Ala Ser Arg Asn Ala Asn Asp Gly Ile Ser Ile Ala Gln Thr Thr Glu
100 105 110

Gly Ala Leu Asn Glu Ile Asn Asn Asn Leu Gln Arg Val Arg Glu Leu
115 120 125

Ser Val Gln Ala Thr Asn Gly Thr Asn Ser Asp Ser Asp Leu Lys Ser
130 135 140

Ile Gln Asp Glu Ile Gln Gln Arg Leu Glu Glu Ile Asp Arg Val Ser
145 150 155 160

Asn Gln Thr Gln Phe Asn Gly Val Lys Val Leu Ser Gln Asp Asn Gln
165 170 175

Met Lys Ile Gln Val Gly Ala Asn Asp Gly Glu Thr Ile Thr Ile Asp
180 185 190

Leu Gln Lys Ile Ile Pro Gly Ile Ser Gly Gly Gly Gly Gly Ile Leu
195 200 205
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Asp Ser Met Gly Thr Leu Ile Asn Glu Asp Ala Ala Ala Ala Lys Lys
210 215 220

Ser Thr Ala Asn Pro Leu Ala Ser Ile Asp Ser Ala Leu Ser Lys Val
225 230 235 240

Asp Ala Val Arg Ser Ser Leu Gly Ala Ile Gln Asn Arg Phe Asp Ser
245 250 255

Ala Ile Thr Asn Leu Gly Asn Thr Val Thr Asn Leu Asn Ser Ala Arg
260 265 270

Ser Arg Ile Glu Asp Ala Asp Tyr Ala Thr Glu Val Ser Asn Met Ser
275 280 285

Lys Ala Gln Ile Leu Gln Gln Ala Gly Thr Ser Val Leu Ala Gln Ala
290 295 300

Asn Gln Val Pro Gln Asn Val Leu Ser Leu Leu Arg
305 310 315

<210> SEQ ID NO 35

<211> LENGTH: 792

<212> TYPE: DNA

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 35

atgcggggtt ctcatcatca tcatcatcat ggtatggcta gcatgactgg tggacagcaa 60
atgggtcggg atctgtacga cgatgacgat aaggatcegt tcacttctaa tatcaaaggce 120
ctgactcagg cttccegtaa cgctaacgac ggcatttceta ttgegcagac cactgaaggt 180
gegetgaatyg aaatcaacaa caacctgcag cgtgtgegtg agttgtetgt tcaggccact 240
aacgggacta actctgattc cgatctgaaa tctatccagg atgaaattca gcaacgtctg 300
gaagaaatcyg atcgegttte taatcagact caatttaacg gtgttaaagt cctctctceag 360
gacaaccaga tgaaaatcca ggttggtgct aacgatggtg aaaccattac catcgatctg 420
caaaaaatta tcccgggaat ttccggtggt ggtggtggaa ttctagactce catgggtaca 480
ttaatcaatg aagacgctgc cgcagccaag aaaagtaccyg ctaacccact ggcttcaatt 540
gattctgcat tgtcaaaagt ggacgcagtt cgttcttcte tgggggcaat tcaaaaccgt 600
tttgattcag ccattaccaa ccttggcaat acggtaacca atctgaactc cgcgegtage 660
cgtatcgaag atgctgacta tgcaacggaa gtttctaata tgtctaaage gcagattctg 720
cagcaggctg gtacttcecegt tctggegeag getaaccagyg ttecgcaaaa cgtectetet 780
ttactgecgtt ag 792

<210> SEQ ID NO 36

<211> LENGTH: 263

<212> TYPE: PRT

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 36

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr
1 5 10 15

Gly Gly Gln Gln Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp
20 25 30

Pro Phe Thr Ser Asn Ile Lys Gly Leu Thr Gln Ala Ser Arg Asn Ala
35 40 45

Asn Asp Gly Ile Ser Ile Ala Gln Thr Thr Glu Gly Ala Leu Asn Glu
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50 55 60

Ile Asn Asn Asn Leu Gln Arg Val Arg Glu Leu Ser Val Gln Ala Thr
65 70 75 80

Asn Gly Thr Asn Ser Asp Ser Asp Leu Lys Ser Ile Gln Asp Glu Ile
85 90 95

Gln Gln Arg Leu Glu Glu Ile Asp Arg Val Ser Asn Gln Thr Gln Phe
100 105 110

Asn Gly Val Lys Val Leu Ser Gln Asp Asn Gln Met Lys Ile Gln Val
115 120 125

Gly Ala Asn Asp Gly Glu Thr Ile Thr Ile Asp Leu Gln Lys Ile Ile
130 135 140

Pro Gly Ile Ser Gly Gly Gly Gly Gly Ile Leu Asp Ser Met Gly Thr
145 150 155 160

Leu Ile Asn Glu Asp Ala Ala Ala Ala Lys Lys Ser Thr Ala Asn Pro
165 170 175

Leu Ala Ser Ile Asp Ser Ala Leu Ser Lys Val Asp Ala Val Arg Ser
180 185 190

Ser Leu Gly Ala Ile Gln Asn Arg Phe Asp Ser Ala Ile Thr Asn Leu
195 200 205

Gly Asn Thr Val Thr Asn Leu Asn Ser Ala Arg Ser Arg Ile Glu Asp
210 215 220

Ala Asp Tyr Ala Thr Glu Val Ser Asn Met Ser Lys Ala Gln Ile Leu
225 230 235 240

Gln Gln Ala Gly Thr Ser Val Leu Ala Gln Ala Asn Gln Val Pro Gln
245 250 255

Asn Val Leu Ser Leu Leu Arg
260

<210> SEQ ID NO 37

<211> LENGTH: 807

<212> TYPE: DNA

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 37

atgcggggtt ctcatcatca tcatcatcat ggtatggcta gecatgactgg tggacagcaa 60
atgggtcggyg atctgtacga cgatgacgat aaggatccga tggcacaagt cattaataca 120
aacagcctgt cgetgttgac ccagaataac ctgaacaaat ctcagtccte actgagttec 180
getattgage gtectgtecte tggtctgegt atcaacageg cgaaagacga tgeggcagge 240
caggcgattyg ctaaccgett cacttctaat atcaaaggec tgactcagge ttcccegtaac 300
gctaacgacg gcatttctat tgcgcagace actgaaggtg cgctgaatga aatcaacaac 360
aacctgcage gtgtgegtga gttgtetgtt caggecacta acgggactaa ctetgattcece 420
gatctgaaat ctatccagga tgaaattcag caacgtctgg aagaaatcga tcgegtttet 480
aatcagactc aatttaacgg tgttaaagte ctetetcagg acaaccagat gaaaatccag 540
gttggtgcta acgatggtga aaccattacc atcgatctge aaaaaattga tgtgaaaagce 600
cttggectta tcccgggaat tteeggtggt ggtggtggaa ttctagacte catgggtaca 660
ttaatcaatg aagacgctge cgcagccaag aaaagtaceg ctaacccact ggcettcaatt 720
gattctgcat tgtcaaaagt ggacgcagtt cgttcttete tgggggcaat tcaaaaccgt 780

tttgattcag ccattaccaa cctttag 807
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<210> SEQ ID NO 38

<211> LENGTH: 268

<212> TYPE: PRT

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 38

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr
1 5 10 15

Gly Gly Gln Gln Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp
20 25 30

Pro Met Ala Gln Val Ile Asn Thr Asn Ser Leu Ser Leu Leu Thr Gln
35 40 45

Asn Asn Leu Asn Lys Ser Gln Ser Ser Leu Ser Ser Ala Ile Glu Arg
50 55 60

Leu Ser Ser Gly Leu Arg Ile Asn Ser Ala Lys Asp Asp Ala Ala Gly
65 70 75 80

Gln Ala Ile Ala Asn Arg Phe Thr Ser Asn Ile Lys Gly Leu Thr Gln
85 90 95

Ala Ser Arg Asn Ala Asn Asp Gly Ile Ser Ile Ala Gln Thr Thr Glu
100 105 110

Gly Ala Leu Asn Glu Ile Asn Asn Asn Leu Gln Arg Val Arg Glu Leu
115 120 125

Ser Val Gln Ala Thr Asn Gly Thr Asn Ser Asp Ser Asp Leu Lys Ser
130 135 140

Ile Gln Asp Glu Ile Gln Gln Arg Leu Glu Glu Ile Asp Arg Val Ser
145 150 155 160

Asn Gln Thr Gln Phe Asn Gly Val Lys Val Leu Ser Gln Asp Asn Gln
165 170 175

Met Lys Ile Gln Val Gly Ala Asn Asp Gly Glu Thr Ile Thr Ile Asp
180 185 190

Leu Gln Lys Ile Asp Val Lys Ser Leu Gly Leu Ile Pro Gly Ile Ser
195 200 205

Gly Gly Gly Gly Gly Ile Leu Asp Ser Met Gly Thr Leu Ile Asn Glu
210 215 220

Asp Ala Ala Ala Ala Lys Lys Ser Thr Ala Asn Pro Leu Ala Ser Ile
225 230 235 240

Asp Ser Ala Leu Ser Lys Val Asp Ala Val Arg Ser Ser Leu Gly Ala
245 250 255

Ile Gln Asn Arg Phe Asp Ser Ala Ile Thr Asn Leu
260 265

<210> SEQ ID NO 39

<211> LENGTH: 786

<212> TYPE: DNA

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 39

atgcggggtt ctcatcatca tcatcatcat ggtatggcta gecatgactgg tggacagcaa 60
atgggtcggyg atctgtacga cgatgacgat aaggatccga tggcacaagt cattaataca 120
aacagcctgt cgetgttgac ccagaataac ctgaacaaat ctcagtccte actgagttec 180

getattgage gtectgtecte tggtctgegt atcaacageg cgaaagacga tgeggcagge 240
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caggcgattg ctaaccgctt cacttctaat atcaaaggcc tgactcaggce ttcccgtaac 300
gctaacgacg gcatttctat tgcgcagacc actgaaggtg cgctgaatga aatcaacaac 360
aacctgcagc gtgtgegtga gttgtctgtt caggccacta acgggactaa ctctgattcce 420
gatctgaaat ctatccagga tgaaattcag caacgtctgg aagaaatcga tcgegtttet 480
aatcagactc aatttaacgg tgttaaagtc ctctctcagg acaaccagat gaaaatccag 540
gttggtgcta acgatggtga aaccattacc atcgatctgc aaaaaattat cccgggaatt 600
tccggtggtg gtggtggaat tctagactcc atgggtacat taatcaatga agacgctgcece 660
gcagccaaga aaagtaccgc taacccactg gcttcaattg attctgcatt gtcaaaagtg 720
gacgcagttc gttcttctcet gggggcaatt caaaaccgtt ttgattcage cattaccaac 780
ctttag 786

<210> SEQ ID NO 40

<211> LENGTH: 261

<212> TYPE: PRT

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 40

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr
1 5 10 15

Gly Gly Gln Gln Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp
20 25 30

Pro Met Ala Gln Val Ile Asn Thr Asn Ser Leu Ser Leu Leu Thr Gln
35 40 45

Asn Asn Leu Asn Lys Ser Gln Ser Ser Leu Ser Ser Ala Ile Glu Arg
50 55 60

Leu Ser Ser Gly Leu Arg Ile Asn Ser Ala Lys Asp Asp Ala Ala Gly
65 70 75 80

Gln Ala Ile Ala Asn Arg Phe Thr Ser Asn Ile Lys Gly Leu Thr Gln
85 90 95

Ala Ser Arg Asn Ala Asn Asp Gly Ile Ser Ile Ala Gln Thr Thr Glu
100 105 110

Gly Ala Leu Asn Glu Ile Asn Asn Asn Leu Gln Arg Val Arg Glu Leu
115 120 125

Ser Val Gln Ala Thr Asn Gly Thr Asn Ser Asp Ser Asp Leu Lys Ser
130 135 140

Ile Gln Asp Glu Ile Gln Gln Arg Leu Glu Glu Ile Asp Arg Val Ser
145 150 155 160

Asn Gln Thr Gln Phe Asn Gly Val Lys Val Leu Ser Gln Asp Asn Gln
165 170 175

Met Lys Ile Gln Val Gly Ala Asn Asp Gly Glu Thr Ile Thr Ile Asp
180 185 190

Leu Gln Lys Ile Ile Pro Gly Ile Ser Gly Gly Gly Gly Gly Ile Leu
195 200 205

Asp Ser Met Gly Thr Leu Ile Asn Glu Asp Ala Ala Ala Ala Lys Lys
210 215 220

Ser Thr Ala Asn Pro Leu Ala Ser Ile Asp Ser Ala Leu Ser Lys Val
225 230 235 240

Asp Ala Val Arg Ser Ser Leu Gly Ala Ile Gln Asn Arg Phe Asp Ser
245 250 255
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Ala Ile Thr Asn Leu

260
<210> SEQ ID NO 41
<211> LENGTH: 849
<212> TYPE: DNA
<213> ORGANISM: Salmonella dublin
<400> SEQUENCE: 41
atgcggggtt ctcatcatca tcatcatcat ggtatggcta gcatgactgg tggacagcaa 60
atgggtcggg atctgtacga cgatgacgat aaggatccga tggcacaagt cattaataca 120
aacagcctgt cgctgttgac ccagaataac ctgaacaaat ctcagtccte actgagttce 180
gctattgage gtetgtcecte tggtetgegt atcaacageyg cgaaagacga tgcggcagge 240
caggcgattg ctaaccgett cacttctaat atcaaaggec tgactcagge ttcccgtaac 300
gctaacgacyg gcatttctat tgcgcagacce actgaaggtyg cgctgaatga aatcaacaac 360
aacctgcage gtgtgegtga gttgtcetgtt caggccacta acgggactaa ctctgattce 420
gatctgaaat ctatccagga tgaaattcag caacgtctgg aagaaatcga tcegegtttet 480
aatcagatcce cgggaatttc cggtggtggt ggtggaatte tagactccat gggtacatta 540
atcaatgaag acgctgccgce agccaagaaa agtaccgcta acccactgge ttcaattgat 600
tctgcattgt caaaagtgga cgcagttegt tettetetgg gggcaattca aaaccgtttt 660
gattcagcca ttaccaacct tggcaatacg gtaaccaatc tgaactccgce gegtageegt 720
atcgaagatg ctgactatgc aacggaagtt tctaatatgt ctaaagcgca gattctgcag 780
caggctggta ctteegttcet ggcgcagget aaccaggtte cgcaaaacgt cctctcettta 840
ctgcgttag 849
<210> SEQ ID NO 42
<211> LENGTH: 282
<212> TYPE: PRT
<213> ORGANISM: Salmonella dublin
<400> SEQUENCE: 42
Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr
1 5 10 15
Gly Gly Gln Gln Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp

20 25 30
Pro Met Ala Gln Val Ile Asn Thr Asn Ser Leu Ser Leu Leu Thr Gln

35 40 45
Asn Asn Leu Asn Lys Ser Gln Ser Ser Leu Ser Ser Ala Ile Glu Arg
50 55 60
Leu Ser Ser Gly Leu Arg Ile Asn Ser Ala Lys Asp Asp Ala Ala Gly
65 70 75 80
Gln Ala Ile Ala Asn Arg Phe Thr Ser Asn Ile Lys Gly Leu Thr Gln
85 90 95

Ala Ser Arg Asn Ala Asn Asp Gly Ile Ser Ile Ala Gln Thr Thr Glu

100 105 110
Gly Ala Leu Asn Glu Ile Asn Asn Asn Leu Gln Arg Val Arg Glu Leu

115 120 125
Ser Val Gln Ala Thr Asn Gly Thr Asn Ser Asp Ser Asp Leu Lys Ser
130 135 140
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Ile Gln Asp Glu Ile Gln Gln Arg Leu Glu Glu Ile Asp Arg Val Ser
145 150 155 160

Asn Gln Ile Pro Gly Ile Ser Gly Gly Gly Gly Gly Ile Leu Asp Ser
165 170 175

Met Gly Thr Leu Ile Asn Glu Asp Ala Ala Ala Ala Lys Lys Ser Thr
180 185 190

Ala Asn Pro Leu Ala Ser Ile Asp Ser Ala Leu Ser Lys Val Asp Ala
195 200 205

Val Arg Ser Ser Leu Gly Ala Ile Gln Asn Arg Phe Asp Ser Ala Ile
210 215 220

Thr Asn Leu Gly Asn Thr Val Thr Asn Leu Asn Ser Ala Arg Ser Arg
225 230 235 240

Ile Glu Asp Ala Asp Tyr Ala Thr Glu Val Ser Asn Met Ser Lys Ala
245 250 255

Gln Ile Leu Gln Gln Ala Gly Thr Ser Val Leu Ala Gln Ala Asn Gln
260 265 270

Val Pro Gln Asn Val Leu Ser Leu Leu Arg
275 280

<210> SEQ ID NO 43

<211> LENGTH: 690

<212> TYPE: DNA

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 43

atgcggggtt ctcatcatca tcatcatcat ggtatggcta gcatgactgg tggacagcaa 60
atgggtcggg atctgtacga cgatgacgat aaggatcegt tcacttctaa tatcaaaggce 120
ctgactcagg cttccegtaa cgctaacgac ggcatttceta ttgegcagac cactgaaggt 180
gegetgaatyg aaatcaacaa caacctgcag cgtgtgegtg agttgtetgt tcaggccact 240
aacgggacta actctgattc cgatctgaaa tctatccagg atgaaattca gcaacgtctg 300
gaagaaatcyg atcgegttte taatcagatc ccgggaattt ceggtggtgg tggtggaatt 360
ctagactcca tgggtacatt aatcaatgaa gacgctgeceg cagccaagaa aagtaccget 420
aacccactgg cttcaattga ttctgcattg tcaaaagtgg acgcagtteg ttettectetg 480
ggggcaattc aaaaccgttt tgattcagcc attaccaacc ttggcaatac ggtaaccaat 540
ctgaactceg cgcgtagecg tatcgaagat getgactatg caacggaagt ttctaatatg 600
tctaaagcege agattctgca gcaggetggt acttcegtte tggegcagge taaccaggtt 660
ccgcaaaacg tcctectcettt actgegttag 690

<210> SEQ ID NO 44

<211> LENGTH: 229

<212> TYPE: PRT

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 44

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr
1 5 10 15

Gly Gly Gln Gln Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp
20 25 30

Pro Phe Thr Ser Asn Ile Lys Gly Leu Thr Gln Ala Ser Arg Asn Ala
35 40 45
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Asn Asp Gly Ile Ser Ile Ala Gln Thr Thr Glu Gly Ala Leu Asn Glu
50 55 60

Ile Asn Asn Asn Leu Gln Arg Val Arg Glu Leu Ser Val Gln Ala Thr
65 70 75 80

Asn Gly Thr Asn Ser Asp Ser Asp Leu Lys Ser Ile Gln Asp Glu Ile
85 90 95

Gln Gln Arg Leu Glu Glu Ile Asp Arg Val Ser Asn Gln Ile Pro Gly
100 105 110

Ile Ser Gly Gly Gly Gly Gly Ile Leu Asp Ser Met Gly Thr Leu Ile
115 120 125

Asn Glu Asp Ala Ala Ala Ala Lys Lys Ser Thr Ala Asn Pro Leu Ala
130 135 140

Ser Ile Asp Ser Ala Leu Ser Lys Val Asp Ala Val Arg Ser Ser Leu
145 150 155 160

Gly Ala Ile Gln Asn Arg Phe Asp Ser Ala Ile Thr Asn Leu Gly Asn
165 170 175

Thr Val Thr Asn Leu Asn Ser Ala Arg Ser Arg Ile Glu Asp Ala Asp
180 185 190

Tyr Ala Thr Glu Val Ser Asn Met Ser Lys Ala Gln Ile Leu Gln Gln
195 200 205

Ala Gly Thr Ser Val Leu Ala Gln Ala Asn Gln Val Pro Gln Asn Val
210 215 220

Leu Ser Leu Leu Arg
225

<210> SEQ ID NO 45

<211> LENGTH: 684

<212> TYPE: DNA

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 45

atgcggggtt ctcatcatca tcatcatcat ggtatggcta gcatgactgg tggacagcaa 60
atgggtcggg atctgtacga cgatgacgat aaggatccga tggcacaagt cattaataca 120
aacagcctgt cgctgttgac ccagaataac ctgaacaaat ctcagtccte actgagttce 180
gctattgage gtetgtcecte tggtetgegt atcaacageyg cgaaagacga tgcggcagge 240
caggcgattg ctaaccgett cacttctaat atcaaaggec tgactcagge ttcccgtaac 300
gctaacgacyg gcatttctat tgcgcagacce actgaaggtyg cgctgaatga aatcaacaac 360
aacctgcage gtgtgegtga gttgtcetgtt caggccacta acgggactaa ctctgattce 420
gatctgaaat ctatccagga tgaaattcag caacgtctgg aagaaatcga tcegegtttet 480
aatcagatcce cgggaatttc cggtggtggt ggtggaatte tagactccat gggtacatta 540
atcaatgaag acgctgccgce agccaagaaa agtaccgcta acccactgge ttcaattgat 600
tctgcattgt caaaagtgga cgcagttegt tettetetgg gggcaattca aaaccgtttt 660
gattcagcca ttaccaacct ttag 684

<210> SEQ ID NO 46

<211> LENGTH: 227

<212> TYPE: PRT

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 46
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Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr
1 5 10 15

Gly Gly Gln Gln Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp
20 25 30

Pro Met Ala Gln Val Ile Asn Thr Asn Ser Leu Ser Leu Leu Thr Gln
35 40 45

Asn Asn Leu Asn Lys Ser Gln Ser Ser Leu Ser Ser Ala Ile Glu Arg
50 55 60

Leu Ser Ser Gly Leu Arg Ile Asn Ser Ala Lys Asp Asp Ala Ala Gly
65 70 75 80

Gln Ala Ile Ala Asn Arg Phe Thr Ser Asn Ile Lys Gly Leu Thr Gln
85 90 95

Ala Ser Arg Asn Ala Asn Asp Gly Ile Ser Ile Ala Gln Thr Thr Glu
100 105 110

Gly Ala Leu Asn Glu Ile Asn Asn Asn Leu Gln Arg Val Arg Glu Leu
115 120 125

Ser Val Gln Ala Thr Asn Gly Thr Asn Ser Asp Ser Asp Leu Lys Ser
130 135 140

Ile Gln Asp Glu Ile Gln Gln Arg Leu Glu Glu Ile Asp Arg Val Ser
145 150 155 160

Asn Gln Ile Pro Gly Ile Ser Gly Gly Gly Gly Gly Ile Leu Asp Ser
165 170 175

Met Gly Thr Leu Ile Asn Glu Asp Ala Ala Ala Ala Lys Lys Ser Thr
180 185 190

Ala Asn Pro Leu Ala Ser Ile Asp Ser Ala Leu Ser Lys Val Asp Ala
195 200 205

Val Arg Ser Ser Leu Gly Ala Ile Gln Asn Arg Phe Asp Ser Ala Ile
210 215 220

Thr Asn Leu
225

<210> SEQ ID NO 47

<211> LENGTH: 525

<212> TYPE: DNA

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 47

atgcggggtt ctcatcatca tcatcatcat ggtatggcta gcatgactgg tggacagcaa 60
atgggtcggg atctgtacga cgatgacgat aaggatcegt tcacttctaa tatcaaaggce 120
ctgactcagg cttccegtaa cgctaacgac ggcatttceta ttgegcagac cactgaaggt 180
gegetgaatyg aaatcaacaa caacctgcag cgtgtgegtg agttgtetgt tcaggccact 240
aacgggacta actctgattc cgatctgaaa tctatccagg atgaaattca gcaacgtctg 300
gaagaaatcyg atcgegttte taatcagatc ccgggaattt ceggtggtgg tggtggaatt 360
ctagactcca tgggtacatt aatcaatgaa gacgctgeceg cagccaagaa aagtaccget 420
aacccactgg cttcaattga ttctgcattg tcaaaagtgg acgcagtteg ttettectetg 480
ggggcaattc aaaaccgttt tgattcagcc attaccaacc tttag 525

<210> SEQ ID NO 48

<211> LENGTH: 174

<212> TYPE: PRT

<213> ORGANISM: Salmonella dublin
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<400> SEQUENCE: 48

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr
1 5 10 15

Gly Gly Gln Gln Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp
20 25 30

Pro Phe Thr Ser Asn Ile Lys Gly Leu Thr Gln Ala Ser Arg Asn Ala
35 40 45

Asn Asp Gly Ile Ser Ile Ala Gln Thr Thr Glu Gly Ala Leu Asn Glu
50 55 60

Ile Asn Asn Asn Leu Gln Arg Val Arg Glu Leu Ser Val Gln Ala Thr
65 70 75 80

Asn Gly Thr Asn Ser Asp Ser Asp Leu Lys Ser Ile Gln Asp Glu Ile
85 90 95

Gln Gln Arg Leu Glu Glu Ile Asp Arg Val Ser Asn Gln Ile Pro Gly
100 105 110

Ile Ser Gly Gly Gly Gly Gly Ile Leu Asp Ser Met Gly Thr Leu Ile
115 120 125

Asn Glu Asp Ala Ala Ala Ala Lys Lys Ser Thr Ala Asn Pro Leu Ala
130 135 140

Ser Ile Asp Ser Ala Leu Ser Lys Val Asp Ala Val Arg Ser Ser Leu
145 150 155 160

Gly Ala Ile Gln Asn Arg Phe Asp Ser Ala Ile Thr Asn Leu
165 170

<210> SEQ ID NO 49

<211> LENGTH: 762

<212> TYPE: DNA

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 49

atgcggggtt ctcatcatca tcatcatcat ggtatggcta gcatgactgg tggacagcaa 60
atgggtcggg atctgtacga cgatgacgat aaggatccga tggcacaagt cattaataca 120
aacagcctgt cgctgttgac ccagaataac ctgaacaaat ctcagtccte actgagttce 180
gctattgage gtetgtcecte tggtetgegt atcaacageyg cgaaagacga tgcggcagge 240
caggcgattg ctaaccgett cacttctaat atcaaaggec tgactcagge ttcccgtaac 300
gctaacgacyg gcatttctat tgcgcagacce actgaaggtyg cgctgaatga aatcaacaac 360
aacctgcage gtgtgegtga gttgtetgtt caggccacta tceccgggaat ttceggtggt 420
ggtggtggaa ttctagactc catgggtaca ttaatcaatg aagacgctgc cgcagccaag 480
aaaagtaccg ctaacccact ggcttcaatt gattctgecat tgtcaaaagt ggacgcagtt 540
cgttettete tgggggcaat tcaaaaccgt tttgattcag ccattaccaa ccttggcaat 600
acggtaacca atctgaactc cgcgcgtage cgtatcgaag atgctgacta tgcaacggaa 660
gtttctaata tgtctaaage gcagattctg cagcaggctg gtactteegt tetggcegeag 720
gctaaccagg ttccgcaaaa cgtcectetet ttactgegtt ag 762

<210> SEQ ID NO 50

<211> LENGTH: 253

<212> TYPE: PRT

<213> ORGANISM: Salmonella dublin
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<400> SEQUENCE: 50

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr
1 5 10 15

Gly Gly Gln Gln Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp
20 25 30

Pro Met Ala Gln Val Ile Asn Thr Asn Ser Leu Ser Leu Leu Thr Gln
Asn Asn Leu Asn Lys Ser Gln Ser Ser Leu Ser Ser Ala Ile Glu Arg
50 55 60

Leu Ser Ser Gly Leu Arg Ile Asn Ser Ala Lys Asp Asp Ala Ala Gly
65 70 75 80

Gln Ala Ile Ala Asn Arg Phe Thr Ser Asn Ile Lys Gly Leu Thr Gln
85 90 95

Ala Ser Arg Asn Ala Asn Asp Gly Ile Ser Ile Ala Gln Thr Thr Glu
100 105 110

Gly Ala Leu Asn Glu Ile Asn Asn Asn Leu Gln Arg Val Arg Glu Leu
115 120 125

Ser Val Gln Ala Thr Ile Pro Gly Ile Ser Gly Gly Gly Gly Gly Ile
130 135 140

Leu Asp Ser Met Gly Thr Leu Ile Asn Glu Asp Ala Ala Ala Ala Lys
145 150 155 160

Lys Ser Thr Ala Asn Pro Leu Ala Ser Ile Asp Ser Ala Leu Ser Lys
165 170 175

Val Asp Ala Val Arg Ser Ser Leu Gly Ala Ile Gln Asn Arg Phe Asp
180 185 190

Ser Ala Ile Thr Asn Leu Gly Asn Thr Val Thr Asn Leu Asn Ser Ala
195 200 205

Arg Ser Arg Ile Glu Asp Ala Asp Tyr Ala Thr Glu Val Ser Asn Met
210 215 220

Ser Lys Ala Gln Ile Leu Gln Gln Ala Gly Thr Ser Val Leu Ala Gln
225 230 235 240

Ala Asn Gln Val Pro Gln Asn Val Leu Ser Leu Leu Arg
245 250

<210> SEQ ID NO 51

<211> LENGTH: 597

<212> TYPE: DNA

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 51

atgcggggtt ctcatcatca tcatcatcat ggtatggcta gecatgactgg tggacagcaa 60
atgggtcggyg atctgtacga cgatgacgat aaggatccga tggcacaagt cattaataca 120
aacagcctgt cgetgttgac ccagaataac ctgaacaaat ctcagtccte actgagttec 180
getattgage gtectgtecte tggtctgegt atcaacageg cgaaagacga tgeggcagge 240
caggcgattyg ctaaccgett cacttctaat atcaaaggec tgactcagge ttcccegtaac 300
gctaacgacg gcatttctat tgcgcagace actgaaggtg cgctgaatga aatcaacaac 360
aacctgcage gtgtgegtga gttgtetgtt caggecacta tecegggaat tteeggtggt 420
ggtggtggaa ttctagactc catgggtaca ttaatcaatg aagacgctge cgcagccaag 480

aaaagtaccyg ctaacccact ggcttcaatt gattectgeat tgtcaaaagt ggacgcagtt 540
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cgttettete tgggggcaat tcaaaaccgt tttgattcag ccattaccaa cctttag

<210> SEQ ID NO 52
<211> LENGTH: 198
<212> TYPE:
<213> ORGANISM: Salmonella dublin

PRT

<400> SEQUENCE: 52

Met Arg Gly

1

Gly

Pro

Asn

Leu

65

Gln

Ala

Gly

Ser

Leu

145

Lys

Val

Ser

Gly

Met

Asn

50

Ser

Ala

Ser

Ala

Val

130

Asp

Ser

Asp

Ala

Gln

Ala

35

Leu

Ser

Ile

Arg

Leu

115

Gln

Ser

Thr

Ala

Ile
195

Ser His His His His

Gln Met Gly Arg Asp

20

Gln Val Ile Asn Thr

40

Asn Lys Ser Gln Ser

55

Gly Leu Arg Ile Asn

70

Ala Asn Arg Phe Thr

85

Asn Ala Asn Asp Gly

100

Asn Glu Ile Asn Asn

120

Ala Thr Ile Pro Gly

135

Met Gly Thr Leu Ile
150

Ala Asn Pro Leu Ala

165

Val Arg Ser Ser Leu

180

Thr Asn Leu

<210> SEQ ID NO 53
<211> LENGTH: 672
<212> TYPE: DNA
<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 53

atgcggggtt ctcatcatca

atgggtcggg

aacagcctgt

gctattgage

caggcgattyg

gctaacgaca

ttaatcaatg

gattctgcat

tttgattcag

cgtatcgaag

atctgtacga

cgctgttgac

gtctgtecte

ctaaccgett

tccegggaat

aagacgctge

tgtcaaaagt

ccattaccaa

atgctgacta

tcatcatcat

cgatgacgat

ccagaataac

tggtctgegt

cacttctaat

ttceggtggt

cgcagcecaag

ggacgcagtt

ccttggeaat

tgcaacggaa

His His Gly
Leu Tyr Asp
25

Asn Ser Leu

Ser Leu Ser

Ser Ala Lys

75

Ser Asn Ile
90

Ile Ser Ile
105

Asn Leu Gln

Ile Ser Gly

Asn Glu Asp
155

Ser Ile Asp
170

Gly Ala Ile
185

ggtatggceta
aaggatccga
ctgaacaaat
atcaacagcg
atcaaaggcc
ggtggtggaa
aaaagtaccg
cgttettete
acggtaacca

gtttctaata

Met

Asp

Ser

Ser

60

Asp

Lys

Ala

Arg

Gly

140

Ala

Ser

Gln

Ala

Asp

Leu

45

Ala

Asp

Gly

Gln

Val

125

Gly

Ala

Ala

Asn

Ser

Asp

30

Leu

Ile

Ala

Leu

Thr

110

Arg

Gly

Ala

Leu

Arg
190

gecatgactgg

tggcacaagt

ctcagtecte

cgaaagacga

tgactcagge

ttctagactce

ctaacccact

tgggggcaat

atctgaactce

tgtctaaage

Met Thr
15

Lys Asp

Thr Gln

Glu Arg

Ala Gly
80

Thr Gln
95

Thr Glu

Glu Leu

Gly Ile

Ala Lys
160

Ser Lys
175

Phe Asp

tggacagcaa
cattaataca
actgagttcc
tgcggcagge
ttccegtaac
catgggtaca
ggcttcaatt
tcaaaaccgt
cgegegtage

gcagattetg

597

60

120

180

240

300

360

420

480

540

600
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cagcaggctyg gtactteegt tetggegeag gctaaccagg ttcegcaaaa cgtcectetet 660

ttactgecgtt ag 672

<210> SEQ ID NO 54

<211> LENGTH: 223

<212> TYPE: PRT

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 54

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr
1 5 10 15

Gly Gly Gln Gln Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp
20 25 30

Pro Met Ala Gln Val Ile Asn Thr Asn Ser Leu Ser Leu Leu Thr Gln
35 40 45

Asn Asn Leu Asn Lys Ser Gln Ser Ser Leu Ser Ser Ala Ile Glu Arg
50 55 60

Leu Ser Ser Gly Leu Arg Ile Asn Ser Ala Lys Asp Asp Ala Ala Gly
65 70 75 80

Gln Ala Ile Ala Asn Arg Phe Thr Ser Asn Ile Lys Gly Leu Thr Gln
85 90 95

Ala Ser Arg Asn Ala Asn Asp Ile Pro Gly Ile Ser Gly Gly Gly Gly
100 105 110

Gly Ile Leu Asp Ser Met Gly Thr Leu Ile Asn Glu Asp Ala Ala Ala
115 120 125

Ala Lys Lys Ser Thr Ala Asn Pro Leu Ala Ser Ile Asp Ser Ala Leu
130 135 140

Ser Lys Val Asp Ala Val Arg Ser Ser Leu Gly Ala Ile Gln Asn Arg
145 150 155 160

Phe Asp Ser Ala Ile Thr Asn Leu Gly Asn Thr Val Thr Asn Leu Asn
165 170 175

Ser Ala Arg Ser Arg Ile Glu Asp Ala Asp Tyr Ala Thr Glu Val Ser
180 185 190

Asn Met Ser Lys Ala Gln Ile Leu Gln Gln Ala Gly Thr Ser Val Leu
195 200 205

Ala Gln Ala Asn Gln Val Pro Gln Asn Val Leu Ser Leu Leu Arg
210 215 220

<210> SEQ ID NO 55

<211> LENGTH: 507

<212> TYPE: DNA

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 55

atgcggggtt ctcatcatca tcatcatcat ggtatggcta gecatgactgg tggacagcaa 60
atgggtcggyg atctgtacga cgatgacgat aaggatccga tggcacaagt cattaataca 120
aacagcctgt cgetgttgac ccagaataac ctgaacaaat ctcagtccte actgagttec 180
getattgage gtectgtecte tggtctgegt atcaacageg cgaaagacga tgeggcagge 240
caggcgattyg ctaaccgett cacttctaat atcaaaggec tgactcagge ttcccegtaac 300
gctaacgaca tcccgggaat ttceggtggt ggtggtggaa ttctagacte catgggtaca 360

ttaatcaatg aagacgctge cgcagccaag aaaagtaceg ctaacccact ggcettcaatt 420



US 2015/0376241 Al Dec. 31, 2015
50

-continued

gattctgcat tgtcaaaagt ggacgcagtt cgttcttcte tgggggcaat tcaaaaccgt 480
tttgattcag ccattaccaa cctttag 507
<210> SEQ ID NO 56

<211> LENGTH: 168

<212> TYPE: PRT

<213> ORGANISM: Salmonella dublin

<400> SEQUENCE: 56

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr
1 5 10 15

Gly Gly Gln Gln Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp
20 25 30

Pro Met Ala Gln Val Ile Asn Thr Asn Ser Leu Ser Leu Leu Thr Gln
35 40 45

Asn Asn Leu Asn Lys Ser Gln Ser Ser Leu Ser Ser Ala Ile Glu Arg
50 55 60

Leu Ser Ser Gly Leu Arg Ile Asn Ser Ala Lys Asp Asp Ala Ala Gly
65 70 75 80

Gln Ala Ile Ala Asn Arg Phe Thr Ser Asn Ile Lys Gly Leu Thr Gln
85 90 95

Ala Ser Arg Asn Ala Asn Asp Ile Pro Gly Ile Ser Gly Gly Gly Gly
100 105 110

Gly Ile Leu Asp Ser Met Gly Thr Leu Ile Asn Glu Asp Ala Ala Ala
115 120 125

Ala Lys Lys Ser Thr Ala Asn Pro Leu Ala Ser Ile Asp Ser Ala Leu
130 135 140

Ser Lys Val Asp Ala Val Arg Ser Ser Leu Gly Ala Ile Gln Asn Arg
145 150 155 160

Phe Asp Ser Ala Ile Thr Asn Leu
165

<210> SEQ ID NO 57

<211> LENGTH: 174

<212> TYPE: PRT

<213> ORGANISM: Salmonella enterica

<400> SEQUENCE: 57

Met Ala Gln Val Ile Asn Thr Asn Ser Leu Ser Leu Leu Thr Gln Asn
1 5 10 15

Asn Leu Asn Lys Ser Gln Ser Ser Leu Ser Ser Ala Ile Glu Arg Leu
20 25 30

Ser Ser Gly Leu Arg Ile Asn Ser Ala Lys Asp Asp Ala Ala Gly Gln
35 40 45

Ala Ile Ala Asn Arg Phe Thr Ser Asn Ile Lys Gly Leu Thr Gln Ala
50 55 60

Ser Arg Asn Ala Asn Asp Gly Ile Ser Ile Ala Gln Thr Thr Glu Gly
65 70 75 80

Ala Leu Asn Glu Ile Asn Asn Asn Leu Gln Arg Val Arg Glu Leu Ser
85 90 95

Val Gln Ala Thr Asn Gly Thr Asn Ser Asp Ser Asp Leu Lys Ser Ile
100 105 110

Gln Asp Glu Ile Gln Gln Arg Leu Glu Glu Ile Asp Arg Val Ser Asn
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115 120 125

Gln Thr Gln Phe Asn Gly Val Lys Val Leu Ser Gln Asp Asn Gln Met
130 135 140

Lys Ile Gln Val Gly Ala Asn Asp Gly Glu Thr Ile Thr Ile Asp Leu
145 150 155 160

Gln Lys Ile Asp Val Lys Ser Leu Gly Leu Asp Gly Phe Asn
165 170

<210> SEQ ID NO 58

<211> LENGTH: 189

<212> TYPE: PRT

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 58

Met Ala Leu Thr Val Asn Thr Asn Ile Ala Ser Leu Asn Thr Gln Arg
1 5 10 15

Asn Leu Asn Ala Ser Ser Asn Asp Leu Asn Thr Ser Leu Gln Arg Leu
20 25 30

Thr Thr Gly Tyr Arg Ile Asn Ser Ala Lys Asp Asp Ala Ala Gly Leu
35 40 45

Gln Ile Ser Asn Arg Leu Ser Asn Gln Ile Ser Gly Leu Asn Val Ala
50 55 60

Thr Arg Asn Ala Asn Asp Gly Ile Ser Leu Ala Gln Thr Ala Glu Gly
65 70 75 80

Ala Leu Gln Gln Ser Thr Asn Ile Leu Gln Arg Ile Arg Asp Leu Ala
85 90 95

Leu Gln Ser Ala Asn Gly Ser Asn Ser Asp Ala Asp Arg Ala Ala Leu
100 105 110

Gln Lys Glu Val Ala Ala Gln Gln Ala Glu Leu Thr Arg Ile Ser Asp
115 120 125

Thr Thr Thr Phe Gly Gly Arg Lys Leu Leu Asp Gly Ser Phe Gly Thr
130 135 140

Thr Ser Phe Gln Val Gly Ser Asn Ala Tyr Glu Thr Ile Asp Ile Ser
145 150 155 160

Leu Gln Asn Ala Ser Ala Ser Ala Ile Gly Ser Tyr Gln Val Gly Ser
165 170 175

Asn Gly Ala Gly Thr Val Ala Ser Val Ala Gly Thr Ala
180 185

<210> SEQ ID NO 59

<211> LENGTH: 179

<212> TYPE: PRT

<213> ORGANISM: Legionella pneumophila

<400> SEQUENCE: 59

Met Ala Gln Val Ile Asn Thr Asn Val Ala Ser Leu Thr Ala Gln Arg
1 5 10 15

Asn Leu Gly Val Ser Gly Asn Met Met Gln Thr Ser Ile Gln Arg Leu
20 25 30

Ser Ser Gly Leu Arg Ile Asn Ser Ala Lys Asp Asp Ala Ala Gly Leu
35 40 45

Ala Ile Ser Gln Arg Met Thr Ala Gln Ile Arg Gly Met Asn Gln Ala
50 55 60

Val Arg Asn Ala Asn Asp Gly Ile Ser Leu Ala Gln Val Ala Glu Gly
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65 70 75 80

Ala Met Gln Glu Thr Thr Asn Ile Leu Gln Arg Met Arg Glu Leu Ser
85 90 95

Val Gln Ala Ala Asn Ser Thr Asn Asn Ser Ser Asp Arg Ala Ser Ile
100 105 110

Gln Ser Glu Ile Ser Gln Leu Lys Ser Glu Leu Glu Arg Ile Ala Gln
115 120 125

Asn Thr Glu Phe Asn Gly Gln Arg Ile Leu Asp Gly Ser Phe Ser Gly
130 135 140

Ala Ser Phe Gln Val Gly Ala Asn Ser Asn Gln Thr Ile Asn Phe Ser
145 150 155 160

Ile Gly Ser Ile Lys Ala Ser Ser Ile Gly Gly Ile Ala Thr Ala Thr
165 170 175

Gly Thr Glu

<210> SEQ ID NO 60

<211> LENGTH: 174

<212> TYPE: PRT

<213> ORGANISM: Escherichia coli

<400> SEQUENCE: 60

Met Ala Gln Val Ile Asn Thr Asn Ser Leu Ser Leu Leu Thr Gln Asn
1 5 10 15

Asn Leu Asn Lys Ser Gln Ser Ser Leu Ser Ser Ala Ile Glu Arg Leu
20 25 30

Ser Ser Gly Leu Arg Ile Asn Ser Ala Lys Asp Asp Ala Ala Gly Gln
35 40 45

Ala Ile Ala Asn Arg Phe Thr Ala Asn Ile Lys Gly Leu Thr Gln Ala
50 55 60

Ser Arg Asn Ala Asn Asp Gly Ile Ser Val Ala Gln Thr Thr Glu Gly
65 70 75 80

Ala Leu Asn Glu Ile Asn Asn Asn Leu Gln Arg Val Arg Glu Leu Thr
Val Gln Ala Thr Asn Gly Thr Asn Ser Asp Ser Asp Leu Ser Ser Ile
100 105 110

Gln Ala Glu Ile Thr Gln Arg Leu Glu Glu Ile Asp Arg Val Ser Glu
115 120 125

Gln Thr Gln Phe Asn Gly Val Lys Val Leu Ala Glu Asn Asn Glu Met
130 135 140

Lys Ile Gln Val Gly Ala Asn Asp Gly Glu Thr Ile Thr Ile Asn Leu
145 150 155 160

Ala Lys Ile Asp Ala Lys Thr Leu Gly Leu Asp Gly Phe Asn
165 170

<210> SEQ ID NO 61

<211> LENGTH: 173

<212> TYPE: PRT

<213> ORGANISM: Serratia marcescens

<400> SEQUENCE: 61

Met Ala Gln Val Ile Asn Thr Asn Ser Leu Ser Leu Met Ala Gln Asn
1 5 10 15

Asn Leu Asn Lys Ser Gln Ser Ser Leu Gly Thr Ala Ile Glu Arg Leu
20 25 30
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Ser Ser Gly Leu Arg Ile Asn Ser Ala Lys Asp Asp Ala Ala Gly Gln
35 40 45

Ala Ile Ser Asn Arg Phe Thr Ala Asn Ile Lys Gly Leu Thr Gln Ala
50 55 60

Ser Arg Asn Ala Asn Asp Gly Ile Ser Leu Ala Gln Thr Thr Glu Gly
65 70 75 80

Ala Leu Asn Glu Val Asn Asp Asn Leu Gln Asn Ile Arg Arg Leu Thr
85 90 95

Val Gln Ala Gln Asn Gly Ser Asn Ser Thr Ser Asp Leu Lys Ser Ile
100 105 110

Gln Asp Glu Ile Thr Gln Arg Leu Ser Glu Ile Asn Arg Ile Ser Glu
115 120 125

Gln Thr Asp Phe Asn Gly Val Lys Val Leu Ser Ser Asp Gln Lys Leu
130 135 140

Thr Ile Gln Val Gly Ala Asn Asp Gly Glu Thr Thr Asp Ile Asp Leu
145 150 155 160

Lys Lys Ile Asp Ala Lys Gln Leu Gly Met Asp Thr Phe
165 170

<210> SEQ ID NO 62

<211> LENGTH: 168

<212> TYPE: PRT

<213> ORGANISM: Bacillus subtilis

<400> SEQUENCE: 62

Met Arg Ile Asn His Asn Ile Ala Ala Leu Asn Thr Ser Arg Gln Leu
1 5 10 15

Asn Ala Gly Ser Asn Ser Ala Ala Lys Asn Met Glu Lys Leu Ser Ser
20 25 30

Gly Leu Arg Ile Asn Arg Ala Gly Asp Asp Ala Ala Gly Leu Ala Ile
35 40 45

Ser Glu Lys Met Arg Ser Gln Ile Arg Gly Leu Asp Met Ala Ser Lys
50 55 60

Asn Ala Gln Asp Gly Ile Ser Leu Ile Gln Thr Ser Glu Gly Ala Leu
65 70 75 80

Asn Glu Thr His Ser Ile Leu Gln Arg Met Ser Glu Leu Ala Thr Gln
85 90 95

Ala Ala Asn Asp Thr Asn Thr Asp Ser Asp Arg Ser Glu Leu Gln Lys
100 105 110

Glu Met Asp Gln Leu Ala Ser Glu Val Thr Arg Ile Ser Thr Asp Thr
115 120 125

Glu Phe Asn Thr Lys Lys Leu Leu Asp Gly Thr Ala Gln Asn Leu Thr
130 135 140

Phe Gln Ile Gly Ala Asn Glu Gly Gln Thr Met Ser Leu Ser Ile Asn
145 150 155 160

Lys Met Asp Ser Glu Ser Leu Lys
165

<210> SEQ ID NO 63

<211> LENGTH: 192

<212> TYPE: PRT

<213> ORGANISM: Listeria monocytogenes

<400> SEQUENCE: 63
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Met Lys Val Asn Thr Asn Ile Ile Ser Leu Lys Thr Gln Glu Tyr Leu
1 5 10 15

Arg Lys Asn Asn Glu Gly Met Thr Gln Ala Gln Glu Arg Leu Ala Ser
20 25 30

Gly Lys Arg Ile Asn Ser Ser Leu Asp Asp Ala Ala Gly Leu Ala Val
35 40 45

Val Thr Arg Met Asn Val Lys Ser Thr Gly Leu Asp Ala Ala Ser Lys
50 55 60

Asn Ser Ser Met Gly Ile Asp Leu Leu Gln Thr Ala Asp Ser Ala Leu
65 70 75 80

Ser Ser Met Ser Ser Ile Leu Gln Arg Met Arg Gln Leu Ala Val Gln
85 90 95

Ser Ser Asn Gly Ser Phe Ser Asp Glu Asp Arg Lys Gln Tyr Thr Ala
100 105 110

Glu Phe Gly Ser Leu Ile Lys Glu Leu Asp His Val Ala Asp Thr Thr
115 120 125

Asn Tyr Asn Asn Ile Lys Leu Leu Asp Gln Thr Ala Thr Gly Ala Ala
130 135 140

Thr Gln Val Ser Ile Gln Ala Ser Asp Lys Ala Asn Asp Leu Ile Asn
145 150 155 160

Ile Asp Leu Phe Asn Ala Lys Gly Leu Ser Ala Gly Thr Ile Thr Leu
165 170 175

Gly Ser Gly Ser Thr Val Ala Gly Tyr Ser Ala Leu Ser Val Ala Asp
180 185 190

<210> SEQ ID NO 64

<211> LENGTH: 174

<212> TYPE: PRT

<213> ORGANISM: Shigella sonnei
<400> SEQUENCE: 64

Met Ala Gln Val Ile Asn Thr Asn Ser Leu Ser Leu Leu Thr Gln Asn
1 5 10 15

Asn Leu Asn Lys Ser Gln Ser Ser Leu Ser Ser Ala Ile Glu Arg Leu
20 25 30

Ser Ser Gly Leu Arg Ile Asn Ser Ala Lys Asp Asp Ala Ala Gly Gln
35 40 45

Ala Ile Ala Asn Arg Phe Thr Ala Asn Ile Lys Gly Leu Thr Gln Ala

Ser Arg Asn Ala Asn Asp Gly Ile Ser Val Ala Gln Thr Thr Glu Gly
65 70 75 80

Ala Leu Ser Glu Ile Asn Asn Asn Leu Gln Arg Ile Arg Glu Leu Ser
85 90 95

Val Gln Ala Thr Asn Gly Thr Asn Ser Asp Ser Asp Leu Asn Ser Ile
100 105 110

Gln Asp Glu Ile Thr Gln Arg Leu Ser Glu Ile Asp Arg Val Ser Asn
115 120 125

Gln Thr Gln Phe Asn Gly Val Lys Val Leu Ala Ser Asp Gln Thr Met
130 135 140

Lys Ile Gln Val Gly Ala Asn Asp Gly Glu Thr Ile Glu Ile Ala Leu
145 150 155 160

Asp Lys Ile Asp Ala Lys Thr Leu Gly Leu Asp Asn Phe Ser
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165 170

<210> SEQ ID NO 65

<211> LENGTH: 174

<212> TYPE: PRT

<213> ORGANISM: Edwardsiella tarda

<400> SEQUENCE: 65

Met Ala Gln Val Ile Asn Thr Asn Ser Leu Ser Leu Met Ala Gln
1 5 10 15

Asn Leu Asn Lys Ser Gln Ser Ala Leu Gly Thr Ala Ile Glu Arg
20 25 30

Ser Ser Gly Leu Arg Ile Asn Ser Ala Lys Asp Asp Ala Ala Gly
35 40 45

Ala Ile Ser Asn Arg Phe Thr Ala Asn Ile Asn Gly Leu Thr Gln
50 55 60

Ser Arg Asn Ala Asn Asp Gly Ile Ser Leu Ala Gln Thr Thr Glu
65 70 75

Ala Leu Asn Glu Val Asn Asp Asn Leu Gln Asn Ile Arg Arg Leu
85 90 95

Val Gln Ala Gln Asn Gly Ser Asn Ser Ser Ser Asp Leu Gln Ser
100 105 110

Gln Asp Glu Ile Thr Gln Arg Leu Ser Glu Ile Asp Arg Ile Ser
115 120 125

Gln Thr Asp Phe Asn Gly Val Lys Val Leu Ser Lys Asp Gln Lys
130 135 140

Thr Ile Gln Val Gly Ala Asn Asp Gly Glu Thr Ile Asp Ile Asp
145 150 155

Lys Asn Ile Asn Ala Gln Ser Leu Gly Leu Asp Lys Phe Asn
165 170

<210> SEQ ID NO 66

<211> LENGTH: 186

<212> TYPE: PRT

<213> ORGANISM: Acidovorax avenae

<400> SEQUENCE: 66

Met Ala Ser Thr Ile Asn Thr Asn Val Ser Ser Leu Thr Ala Gln
1 5 10 15

Asn Leu Ser Leu Ser Gln Ser Ser Leu Asn Thr Ser Ile Gln Arg
20 25 30

Ser Ser Gly Leu Arg Ile Asn Ser Ala Lys Asp Asp Ala Ala Gly
35 40 45

Ala Ile Ser Glu Arg Phe Thr Ser Gln Ile Arg Gly Leu Asn Gln
50 55 60

Val Arg Asn Ala Asn Asp Gly Ile Ser Leu Ala Gln Thr Ala Glu
65 70 75

Ala Leu Lys Ser Thr Gly Asp Ile Leu Gln Arg Val Arg Glu Leu
85 90 95

Val Gln Ser Ala Asn Ala Thr Asn Ser Ser Gly Asp Arg Lys Ala
100 105 110

Gln Ala Glu Val Gly Gln Leu Leu Ser Glu Met Asp Arg Ile Ala
115 120 125

Asn Thr Glu Phe Asn Gly Gln Lys Leu Leu Asp Gly Ser Phe Gly

Asn

Leu

Gln

Ala

Gly

80

Thr

Ile

Gln

Leu

Leu
160

Arg

Leu

Leu

Ala

Gly

80

Ala

Ile

Gly

Ser
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Ala
145

Thr

Ala

130

135

140

Thr Phe Gln Val Gly Ala Asn Ala Asn Gln Thr Ile Thr Ala

150 155

Gly Asn Phe Arg Thr Asn Asn Tyr Gly Ala Gln Leu Thr Ala

165 170

Ser Gly Ala Ala Thr Ser Gly Ala Ser

180

185

<210> SEQ ID NO 67

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met Ala Val Ile

1

Leu

Ser

Ile

Arg

Leu

Gln

Asp

Thr

Ile

145

Lys

Asn

Gly

Ala

50

Asn

Asn

Ala

Glu

Gln

130

Gln

Ile

Lys

Leu

35

Asn

Ala

Glu

Gln

Ile

115

Phe

Val

Asp

Ser

20

Arg

Arg

Asn

Ile

Asn

100

Ser

Asn

Gly

Ser

173

Yersinia pestis
67

Asn Thr Asn Ser Leu Ser Leu
5 10

Gln Ser Ser Leu Gly Thr Ala
25

Ile Asn Ser Ala Lys Asp Asp
40

Phe Thr Ser Asn Ile Lys Gly
55

Asp Gly Ile Ser Ile Ala Gln
Asn Asn Asn Leu Gln Arg Val
85 90

Gly Ser Asn Ser Ser Ser Asp
105

Leu Arg Leu Ala Glu Ile Asp
120

Gly Lys Lys Val Leu Ala Glu
135

Ala Asn Asp Gly Glu Thr Ile
150 155

Lys Ser Leu Gly Leu Gly Ser
165 170

<210> SEQ ID NO 68

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met Ala Gln Val

1

Asn

Ser

Ala

Ala

65

Ala

Leu

Ser

Ile

50

Arg

Leu

Asn

Gly

35

Ala

Asn

Asn

Arg

20

Leu

Asn

Ala

Glu

174

Photorhabdus luminescens

68

Ile Asn Thr Asn Ser Leu Ser

Ser Gln Gly Thr Leu Gly Ser
25

Arg Ile Asn Ser Ala Lys Asp
40

Arg Phe Thr Ala Asn Val Arg
55

Asn Asp Gly Ile Ser Ile Ala
70 75

Ile Asn Thr Asn Leu Gln Arg

Leu

Ile

Ala

Leu

60

Thr

Arg

Leu

Arg

Asn

140

Asp

Tyr

Leu

Ala

Asp

Gly

60

Gln

Ile

Thr

Glu

Ala

45

Thr

Thr

Glu

Asp

Val

125

Thr

Ile

Ser

Leu

Ile

Ala

45

Leu

Thr

Arg

Gln

Arg

30

Gly

Gln

Glu

Leu

Ser

110

Ser

Thr

Asn

Thr

Glu

30

Ala

Thr

Thr

Glu

175

Asn

15

Leu

Gln

Ala

Gly

Thr

95

Ile

Asp

Met

Leu

Gln

15

Arg

Gly

Gln

Glu

Leu

Thr
160

Ser

Asn

Ser

Ala

Ala

Ser

Val

Gln

Gln

Ser

Gln
160

Asn

Leu

Gln

Ala

Gly

80

Thr
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85 90 95

Val Gln Ser Gln Asn Gly Ser Asn Ser Glu Ser Asp Ile Lys Ser Ile
100 105 110

Gln Glu Glu Val Thr Gln Arg Leu Lys Glu Ile Asp Arg Ile Ser Glu
115 120 125

Gln Thr Gln Phe Asn Gly Val Arg Val Leu Arg Glu Asp Ser Lys Met
130 135 140

Thr Ile Gln Val Gly Ala Asn Asp Asn Glu Val Ile Asp Ile Asp Leu
145 150 155 160

Lys Lys Ile Asp Lys Glu Ala Leu Asn Leu Gly Lys Phe Thr
165 170

<210> SEQ ID NO 69

<211> LENGTH: 189

<212> TYPE: PRT

<213> ORGANISM: Rhodobacter sphaeroides

<400> SEQUENCE: 69

Met Thr Thr Ile Asn Thr Asn Ile Gly Ala Ile Ala Ala Gln Ala Asn
1 5 10 15

Met Thr Lys Val Asn Asp Gln Phe Asn Thr Ala Met Thr Arg Leu Ser
20 25 30

Thr Gly Leu Arg Ile Asn Ala Ala Lys Asp Asp Ala Ala Gly Met Ala
35 40 45

Ile Gly Glu Lys Met Thr Ala Gln Val Met Gly Leu Asn Gln Ala Ile
50 55 60

Arg Asn Ala Gln Asp Gly Lys Asn Leu Val Asp Thr Thr Glu Gly Ala
65 70 75 80

His Val Glu Val Ser Ser Met Leu Gln Arg Leu Arg Glu Leu Ala Val
85 90 95

Gln Ser Ser Asn Asp Thr Asn Thr Ala Ala Asp Arg Gly Ser Leu Ala
100 105 110

Ala Glu Gly Lys Gln Leu Ile Ala Glu Ile Asn Arg Val Ala Glu Ser
115 120 125

Thr Thr Phe Asn Gly Met Lys Val Leu Asp Gly Ser Phe Thr Gly Lys
130 135 140

Gln Leu Gln Ile Gly Ala Asp Ser Gly Gln Thr Met Ala Ile Asn Val
145 150 155 160

Asp Ser Ala Ala Ala Thr Asp Ile Gly Ala His Lys Ile Ser Ser Ala
165 170 175

Ser Thr Val Val Ala Asp Ala Ala Leu Thr Asp Thr Thr
180 185

<210> SEQ ID NO 70

<211> LENGTH: 175

<212> TYPE: PRT

<213> ORGANISM: Xenorhabdus nematophila

<400> SEQUENCE: 70

Met Ala Ser Val Ile Asn Thr Asn Asp Ser Ala Leu Leu Ala Gln Asn
1 5 10 15

Asn Leu Thr Lys Ser Lys Gly Ile Leu Gly Ser Ala Ile Glu Arg Leu
20 25 30

Ser Ser Gly Leu Arg Ile Asn Ser Ala Lys Asp Asp Ala Ala Gly Gln
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35 40 45

Ala Ile Ala Asn Arg Phe Thr Ala Asn Val Lys Gly Leu Thr Gln Ala
50 55 60

Ala Arg Asn Ala Asn Asp Gly Ile Ser Ile Ala Gln Thr Thr Glu Gly
65 70 75 80

Ala Leu Asn Glu Ile Asn Asn Asn Leu Gln Arg Ile Arg Glu Leu Thr
Val Gln Ser Glu Asn Gly Ser Asn Ser Lys Ser Asp Leu Asp Ser Ile
100 105 110

Gln Lys Glu Val Thr Gln Arg Leu Glu Glu Ile Asp Arg Ile Ser Thr
115 120 125

Gln Thr Gln Phe Asn Gly Ile Lys Val Leu Asn Gly Asp Val Thr Glu
130 135 140

Met Lys Ile Gln Val Gly Ala Asn Asp Asn Glu Thr Ile Gly Ile Lys
145 150 155 160

Leu Gly Lys Ile Asn Ser Glu Lys Leu Asn Leu Lys Glu Phe Ser
165 170 175

<210> SEQ ID NO 71

<211> LENGTH: 175

<212> TYPE: PRT

<213> ORGANISM: Proteus mirabilis

<400> SEQUENCE: 71

Met Ala Gln Val Ile Asn Thr Asn Tyr Leu Ser Leu Val Thr Gln Asn
1 5 10 15

Asn Leu Asn Arg Ser Gln Ser Ala Leu Gly Asn Ala Ile Glu Arg Leu
20 25 30

Ser Ser Gly Met Arg Ile Asn Ser Ala Lys Asp Asp Ala Ala Gly Gln
35 40 45

Ala Ile Ala Asn Arg Phe Thr Ser Asn Ile Asn Gly Leu Thr Gln Ala
Ser Arg Asn Ala Asn Asp Gly Ile Ser Val Ser Gln Thr Thr Glu Gly
65 70 75 80

Ala Leu Asn Glu Ile Asn Asn Asn Leu Gln Arg Ile Arg Glu Leu Thr
85 90 95

Val Gln Ala Lys Asn Gly Thr Asn Ser Asn Ser Asp Ile Asn Ser Ile
100 105 110

Gln Asn Glu Val Asn Gln Arg Leu Asp Glu Ile Asn Arg Val Ser Glu
115 120 125

Gln Thr Gln Phe Asn Gly Val Lys Val Leu Ser Gly Glu Lys Ser Lys
130 135 140

Met Thr Ile Gln Val Gly Thr Asn Asp Asn Glu Val Ile Glu Phe Asn
145 150 155 160

Leu Asp Lys Ile Asp Asn Asp Thr Leu Gly Val Ala Ser Asp Lys
165 170 175

<210> SEQ ID NO 72

<211> LENGTH: 200

<212> TYPE: PRT

<213> ORGANISM: Butyrivibrio fibrisolvens

<400> SEQUENCE: 72

Met Val Val Gln His Asn Met Gln Ala Ala Asn Ala Ser Arg Met Leu
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1 5 10 15

Gly Ile Thr Thr Gly Asp Gln Ser Lys Ser Thr Glu Lys Leu Ser Ser
20 25 30

Gly Phe Lys Ile Asn Arg Ala Ala Asp Asp Ala Ala Gly Leu Ser Ile
35 40 45

Ser Glu Lys Met Arg Lys Gln Ile Arg Gly Leu Asp Gln Ala Ser Thr
50 55 60

Asn Ala Ser Asp Gly Ile Ser Ala Val Gln Thr Ala Glu Gly Ala Leu
65 70 75 80

Thr Glu Val His Ser Met Leu Gln Arg Met Asn Glu Leu Ala Val Gln
85 90 95

Ala Ala Asn Gly Thr Asn Ser Glu Ser Asp Arg Ser Ser Ile Gln Asp
100 105 110

Glu Ile Asn Gln Leu Thr Thr Glu Ile Asp Arg Val Ala Glu Thr Thr
115 120 125

Lys Phe Asn Glu Thr Tyr Leu Leu Lys Gly Gly Asn Gly Asp Arg Thr
130 135 140

Val Arg Val Tyr Ala His Asp Ala Gly Leu Val Gly Ser Leu Ser Gln
145 150 155 160

Asn Thr Thr Lys Ala Thr Phe Gln Met Arg Lys Leu Glu Ile Gly Asp
165 170 175

Ser Tyr Thr Ile Gly Gly Thr Thr Tyr Lys Ile Gly Ala Glu Thr Val
180 185 190

Lys Glu Ala Met Thr Ala Leu Lys
195 200

<210> SEQ ID NO 73

<211> LENGTH: 177

<212> TYPE: PRT

<213> ORGANISM: Bordetella pertussis

<400> SEQUENCE: 73

Met Ala Ala Val Ile Asn Thr Asn Tyr Leu Ser Leu Val Ala Gln Asn
1 5 10 15

Asn Leu Asn Lys Ser Gln Ser Ala Leu Gly Ser Ala Ile Glu Arg Leu
20 25 30

Ser Ser Gly Leu Arg Ile Asn Ser Ala Lys Asp Asp Ala Ala Gly Gln
35 40 45

Ala Ile Ala Asn Arg Phe Thr Ala Asn Val Lys Gly Leu Thr Gln Ala
Ala Arg Asn Ala Asn Asp Gly Ile Ser Ile Ala Gln Thr Thr Glu Gly
65 70 75 80

Ala Leu Asn Glu Ile Asn Asn Asn Leu Gln Arg Ile Arg Glu Leu Thr
85 90 95

Val Gln Ala Ser Asn Gly Thr Asn Ser Ala Ser Asp Ile Asp Ser Ile
100 105 110

Gln Gln Glu Val Asn Gln Arg Leu Glu Glu Ile Asn Arg Ile Ala Glu
115 120 125

Gln Thr Asp Phe Asn Gly Ile Lys Val Leu Lys Ser Asn Ala Thr Asp
130 135 140

Met Thr Leu Ser Ile Gln Val Gly Ala Lys Asp Asn Glu Thr Ile Asp
145 150 155 160
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Ile Lys Ile Asp Arg Asn Ser Asn Trp Asn Leu Tyr Asp Ala Val Gly
165 170 175

Thr

<210> SEQ ID NO 74

<211> LENGTH: 167

<212> TYPE: PRT

<213> ORGANISM: Clostridium chauvoei

<400> SEQUENCE: 74

Met Ile Ile Asn His Asn Met Asn Ala Leu Asn Ala His Arg Asn Met
1 5 10 15

Met Gly Asn Ile Ala Thr Ala Gly Lys Ser Met Glu Lys Leu Ser Ser
20 25 30

Gly Leu Arg Ile Asn Arg Ala Gly Asp Asp Ala Ala Gly Leu Ala Ile
35 40 45

Ser Glu Lys Met Arg Gly Gln Ile Arg Gly Leu Asp Gln Ala Ser Arg
50 55 60

Asn Ala Gln Asp Gly Ile Ser Leu Ile Gln Thr Ala Glu Gly Ala Leu
65 70 75 80

Ala Glu Thr His Ser Ile Leu Gln Arg Met Arg Glu Leu Ser Val Gln
85 90 95

Ser Ala Asn Asp Thr Asn Val Ala Val Asp Arg Thr Ala Ile Gln Asp
100 105 110

Glu Ile Asn Ser Leu Thr Glu Glu Ile Asn Arg Ile Ser Gly Asp Thr
115 120 125

Glu Phe Asn Thr Gln Lys Leu Leu Asp Gly Gly Phe Lys Gly Glu Phe
130 135 140

Gln Ile Gly Ala Asn Ser Asn Gln Thr Val Lys Leu Asp Ile Gly Asn
145 150 155 160

Met Ser Ala Ala Ser Leu Gly
165

<210> SEQ ID NO 75

<211> LENGTH: 178

<212> TYPE: PRT

<213> ORGANISM: Xanthomonas campestris

<400> SEQUENCE: 75

Met Ala Gln Val Ile Asn Thr Asn Val Met Ser Leu Asn Ala Gln Arg
1 5 10 15

Asn Leu Asn Thr Asn Ser Ser Ser Met Ala Leu Ser Ile Gln Gln Leu
20 25 30

Ser Ser Gly Lys Arg Ile Thr Ser Ala Ser Val Asp Ala Ala Gly Leu
35 40 45

Ala Ile Ser Glu Arg Phe Thr Thr Gln Ile Arg Gly Leu Asp Val Ala
50 55 60

Ser Arg Asn Ala Asn Asp Gly Ile Ser Leu Ala Gln Thr Ala Glu Gly
65 70 75 80

Ala Met Val Glu Ile Gly Asn Asn Leu Gln Arg Ile Arg Glu Leu Ser
85 90 95

Val Gln Ser Ala Asn Ala Thr Asn Ser Ala Thr Asp Arg Glu Ala Leu
100 105 110

Asn Ser Glu Val Lys Gln Leu Thr Ser Glu Ile Asp Arg Val Ala Asn
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115 120 125

Gln Thr Ser Phe Asn Gly Thr Lys Leu Leu Asn Gly Asp Phe Ser Gly
130 135 140

Ala Leu Phe Gln Val Gly Ala Asp Ala Gly Gln Thr Ile Gly Ile Asn
145 150 155 160

Ser Ile Val Asp Ala Asn Val Asp Ser Leu Gly Lys Ala Asn Phe Ala
165 170 175

Ala Ser

<210> SEQ ID NO 76

<211> LENGTH: 161

<212> TYPE: PRT

<213> ORGANISM: Nitrosomonas europaea

<400> SEQUENCE: 76

Met Pro Gln Val Ile Asn Thr Asn Ile Ala Ser Leu Asn Ala Gln Arg
1 5 10 15

Asn Leu Asn Val Ser Gln Asn Ser Leu Ser Thr Ala Leu Gln Arg Leu
20 25 30

Ser Ser Gly Leu Arg Ile Asn Ser Ala Lys Asp Asp Ala Ala Gly Leu
35 40 45

Ala Ile Ser Glu Arg Met Thr Ser Gln Ile Arg Gly Met Asn Gln Ala
50 55 60

Ala Arg Asn Ala Asn Asp Gly Ile Ser Leu Ala Gln Thr Ala Glu Gly
65 70 75 80

Ala Leu Val Glu Ile Gly Asn Asn Leu Gln Arg Ile Arg Glu Leu Ala
85 90 95

Val Gln Ser Ala Asn Ala Thr Asn Ser Glu Asp Asp Arg Glu Ala Leu
100 105 110

Gln Lys Glu Val Thr Gln Leu Ile Asp Glu Ile Gln Arg Val Gly Glu
115 120 125

Gln Thr Ser Phe Asn Gly Thr Lys Leu Leu Asp Gly Ser Phe Ala Ser
130 135 140

Gln Ile Phe Gln Val Gly Ala Asn Glu Gly Glu Thr Ile Asp Phe Thr
145 150 155 160

Asp

<210> SEQ ID NO 77

<211> LENGTH: 178

<212> TYPE: PRT

<213> ORGANISM: Campylobacter lari

<400> SEQUENCE: 77

Gly Phe Arg Ile Asn Thr Asn Gly Ala Ser Leu Asn Ala Gln Val Asn
1 5 10 15

Ala Gly Leu Asn Ser Arg Asn Leu Asp Ser Ser Leu Ala Arg Leu Ser
20 25 30

Ser Gly Leu Arg Ile Asn Ser Ala Ala Asp Asp Ala Ser Gly Leu Ala
35 40 45

Ile Ala Asp Ser Leu Lys Thr Gln Ala Asn Ser Leu Gly Gln Ala Ile
50 55 60

Asn Asn Ala Asn Asp Ala Asn Ser Met Leu Gln Ile Ala Asp Lys Ala
65 70 75 80
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Met Asp Glu Gln Leu Lys Ile Leu Asp Thr Ile Lys Val Lys Ala Thr
85 90 95

Gln Ala Ala Gln Asp Gly Gln Thr Ala Lys Thr Arg Ala Met Ile Gln
100 105 110

Gly Glu Ile Asn Lys Leu Met Glu Glu Leu Asp Asn Ile Ala Asn Thr
115 120 125

Thr Thr Tyr Asn Gly Lys Gln Leu Leu Ser Gly Ser Phe Ser Asn Ala
130 135 140

Gln Phe Gln Ile Gly Asp Lys Ala Asn Gln Thr Val Asn Ala Thr Ile
145 150 155 160

Gly Ser Thr Asn Ser Ala Lys Val Gly Gln Thr Arg Phe Glu Thr Gly
165 170 175

Ala Val

<210> SEQ ID NO 78

<211> LENGTH: 88

<212> TYPE: PRT

<213> ORGANISM: Salmonella enterica

<400> SEQUENCE: 78

Pro Leu Ala Ser Ile Asp Ser Ala Leu Ser Lys Val Asp Ala Val Arg
1 5 10 15

Ser Ser Leu Gly Ala Ile Gln Asn Arg Phe Asp Ser Ala Ile Thr Asn
20 25 30

Leu Gly Asn Thr Val Thr Asn Leu Asn Ser Ala Arg Ser Arg Ile Glu
35 40 45

Asp Ala Asp Tyr Ala Thr Glu Val Ser Asn Met Ser Lys Ala Gln Ile
50 55 60

Leu Gln Gln Ala Gly Thr Ser Val Leu Ala Gln Ala Asn Gln Val Pro
65 70 75 80

Gln Asn Val Leu Ser Leu Leu Arg

<210> SEQ ID NO 79

<211> LENGTH: 88

<212> TYPE: PRT

<213> ORGANISM: Pseudomonas aeruginosa

<400> SEQUENCE: 79

Ala Ile Ala Val Val Asp Asn Ala Leu Ala Ala Ile Asp Ala Gln Arg
1 5 10 15

Ala Asp Leu Gly Ala Val Gln Asn Arg Phe Lys Asn Thr Ile Asp Asn
20 25 30

Leu Thr Asn Ile Ser Glu Asn Ala Thr Asn Ala Arg Ser Arg Ile Lys
35 40 45

Asp Thr Asp Phe Ala Ala Glu Thr Ala Ala Leu Ser Lys Asn Gln Val
50 55 60

Leu Gln Gln Ala Gly Thr Ala Ile Leu Ala Gln Ala Asn Gln Leu Pro
65 70 75 80

Gln Ala Val Leu Ser Leu Leu Arg
85

<210> SEQ ID NO 80
<211> LENGTH: 89
<212> TYPE: PRT
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<213> ORGANISM: Legionella pneumophila
<400> SEQUENCE: 80

Ala Ile Lys Arg Ile Asp Ala Ala Leu Asn Ser Val Asn Ser Asn Arg
1 5 10 15

Ala Asn Met Gly Ala Leu Gln Asn Arg Phe Glu Ser Thr Ile Ala Asn
20 25 30

Leu Gln Asn Val Ser Asp Asn Leu Ser Ala Ala Arg Ser Arg Ile Gln
35 40 45

Asp Ala Asp Tyr Ala Ala Glu Met Ala Ser Leu Thr Lys Asn Gln Ile
50 55 60

Leu Gln Gln Ala Gly Thr Ala Met Leu Ala Gln Ala Asn Ser Leu Pro
65 70 75 80

Gln Ser Val Leu Ser Leu Leu Gly Arg
85

<210> SEQ ID NO 81

<211> LENGTH: 89

<212> TYPE: PRT

<213> ORGANISM: Escherichia coli

<400> SEQUENCE: 81

Pro Leu Glu Thr Ile Asp Lys Ala Leu Ala Lys Val Asp Asn Leu Arg
1 5 10 15

Ser Asp Leu Gly Ala Val Gln Asn Arg Phe Asp Ser Ala Ile Thr Asn
20 25 30

Leu Gly Asn Thr Val Asn Asn Leu Ser Ser Ala Arg Ser Arg Ile Glu
35 40 45

Asp Ala Asp Tyr Ala Thr Glu Val Ser Asn Met Ser Arg Ala Gln Ile
50 55 60

Leu Gln Gln Ala Gly Thr Ser Val Leu Ala Gln Ala Asn Gln Thr Thr
65 70 75 80

Gln Asn Val Leu Ser Leu Leu Gln Gly

<210> SEQ ID NO 82

<211> LENGTH: 88

<212> TYPE: PRT

<213> ORGANISM: Serratia marcescens

<400> SEQUENCE: 82

Pro Leu Ala Thr Leu Asp Lys Ala Leu Ala Gln Val Asp Gly Leu Arg
1 5 10 15

Ser Ser Leu Gly Ala Val Gln Asn Arg Phe Asp Ser Val Ile Asn Asn
20 25 30

Leu Asn Ser Thr Val Asn Asn Leu Ser Ala Ser Gln Ser Arg Ile Gln
35 40 45

Asp Ala Asp Tyr Ala Thr Glu Val Ser Asn Met Ser Arg Ala Asn Ile
50 55 60

Leu Gln Gln Ala Gly Thr Ser Val Leu Ala Gln Ala Asn Gln Ser Thr
65 70 75 80

Gln Asn Val Leu Ser Leu Leu Arg
85

<210> SEQ ID NO 83
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<211> LENGTH: 89
<212> TYPE: PRT
<213> ORGANISM: Bacillus subtilis

<400> SEQUENCE: 83

Ala Leu Thr Thr Ile Lys Thr Ala Ile Asp Thr Val Ser Ser Glu Arg
1 5 10 15

Ala Lys Leu Gly Ala Val Gln Asn Arg Leu Glu His Thr Ile Asn Asn
20 25 30

Leu Gly Thr Ser Ser Glu Asn Leu Thr Ser Ala Glu Ser Arg Ile Arg
35 40 45

Asp Val Asp Met Ala Ser Glu Met Met Glu Tyr Thr Lys Asn Asn Ile
50 55 60

Leu Thr Gln Ala Ser Gln Ala Met Leu Ala Gln Ala Asn Gln Gln Pro
65 70 75 80

Gln Gln Val Leu Gln Leu Leu Lys Gly
85

<210> SEQ ID NO 84

<211> LENGTH: 90

<212> TYPE: PRT

<213> ORGANISM: Leptospira interrogans

<400> SEQUENCE: 84

Val Ile Gly Leu Ala Asp Ala Ala Leu Thr Lys Ile Met Lys Gln Arg
1 5 10 15

Ala Asp Met Gly Ala Tyr Tyr Asn Arg Leu Glu Tyr Thr Ala Lys Gly
20 25 30

Leu Met Gly Ala Tyr Glu Asn Met Gln Ala Ser Glu Ser Arg Ile Arg
35 40 45

Asp Ala Asp Met Ala Glu Glu Val Val Ser Leu Thr Thr Lys Gln Ile
50 55 60

Leu Val Gln Ser Gly Thr Ala Met Leu Ala Gln Ala Asn Met Lys Pro
65 70 75 80

Asn Ser Val Leu Lys Leu Leu Gln Gln Ile
85 90

<210> SEQ ID NO 85

<211> LENGTH: 88

<212> TYPE: PRT

<213> ORGANISM: Shigella sonnei

<400> SEQUENCE: 85

Pro Leu Ser Lys Leu Asp Glu Ala Leu Ala Lys Val Asp Lys Leu Arg
1 5 10 15

Ser Ser Leu Gly Ala Val Gln Asn Arg Phe Asp Ser Ala Ile Thr Asn
20 25 30

Leu Gly Asn Thr Val Asn Asp Leu Ser Ser Ala Arg Ser Arg Ile Glu
35 40 45

Asp Ala Asp Tyr Ala Thr Glu Val Ser Asn Met Ser Arg Ala Gln Ile
50 55 60

Leu Gln Gln Ala Gly Thr Ser Val Leu Ala Gln Ala Asn Gln Thr Thr
65 70 75 80

Gln Asn Val Leu Ser Leu Leu Arg
85
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<210> SEQ ID NO 86
<211> LENGTH: 88
<212> TYPE: PRT
<213> ORGANISM: Edwardsiella tarda
<400> SEQUENCE: 86
Pro Leu Ala Thr Leu Asp Lys Ala Leu Ser Gln Val Asp Asp Leu Arg
1 5 10 15
Ser Gly Leu Gly Ala Val Gln Asn Arg Phe Asp Ser Val Ile Asn Asn
20 25 30
Leu Asn Ser Thr Val Asn Asn Leu Ser Ala Ser Arg Ser Arg Ile Gln
35 40 45
Asp Ala Asp Tyr Ala Thr Glu Val Ser Asn Met Ser Arg Ala Gln Ile
50 55 60
Leu Gln Gln Ala Gly Thr Ser Val Leu Ala Gln Ala Asn Gln Ser Thr
65 70 75 80
Gln Asn Val Leu Ser Leu Leu Arg
85
<210> SEQ ID NO 87
<211> LENGTH: 88
<212> TYPE: PRT
<213> ORGANISM: Acidovorax avenae
<400> SEQUENCE: 87
Ala Leu Lys Ile Ile Asp Ala Ala Leu Ser Ala Val Asn Gly Gln Arg
1 5 10 15
Ala Ser Phe Gly Ala Leu Gln Ser Arg Phe Glu Thr Thr Val Asn Asn
20 25 30
Leu Gln Ser Thr Ser Glu Asn Met Ser Ala Ser Arg Ser Arg Ile Gln
35 40 45
Asp Ala Asp Phe Ala Ala Glu Thr Ala Asn Leu Ser Arg Ser Gln Ile
50 55 60
Leu Gln Gln Ala Gly Thr Ala Met Val Ala Gln Ala Asn Gln Leu Pro
65 70 75 80
Gln Gly Val Leu Ser Leu Leu Lys
85
<210> SEQ ID NO 88
<211> LENGTH: 88
<212> TYPE: PRT
<213> ORGANISM: Yersinia pestis
<400> SEQUENCE: 88
Pro Leu Glu Thr Leu Asp Asp Ala Ile Lys Gln Val Asp Gly Leu Arg
1 5 10 15
Ser Ser Leu Gly Ala Val Gln Asn Arg Phe Glu Ser Ala Val Thr Asn
20 25 30
Leu Asn Asn Thr Val Thr Asn Leu Thr Ser Ala Arg Ser Arg Ile Glu
35 40 45
Asp Ala Asp Tyr Ala Thr Glu Val Ser Asn Met Ser Arg Ala Gln Ile
50 55 60
Leu Gln Gln Ala Gly Thr Ser Val Leu Ser Gln Ala Asn Gln Val Pro
65 70 75 80
Gln Thr Val Leu Ser Leu Leu Asn
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85
<210> SEQ ID NO 89
<211> LENGTH: 88
<212> TYPE: PRT
<213> ORGANISM: Photorhabdus luminescens
<400> SEQUENCE: 89
Pro Leu Glu Thr Leu Asp Ser Ala Leu Ala Gln Val Asp Ser Leu Arg
1 5 10 15
Ser Ser Leu Gly Ala Ile Gln Asn Arg Leu Glu Ser Thr Val Asn Asn
20 25 30
Leu Asn Asn Thr Val Asn Asn Leu Ser Ala Ala Arg Ser Arg Ile Glu
35 40 45
Asp Ala Asp Tyr Ala Thr Glu Val Ser Asn Met Ser Arg Gly Gln Ile
50 55 60
Leu Gln Gln Ala Gly Thr Ala Val Leu Ala Gln Ala Asn Gln Val Pro
65 70 75 80
Gln Asn Val Met Ser Leu Leu Arg
85
<210> SEQ ID NO 90
<211> LENGTH: 89
<212> TYPE: PRT
<213> ORGANISM: Rhodobacter sphaeroides
<400> SEQUENCE: 90
Ala Ile Gly Val Ile Asp Val Ala Leu Ser Lys Ile Ser Gln Ser Arg
1 5 10 15
Ser Glu Leu Gly Ala Val Ser Asn Arg Leu Asp Ser Thr Ile Ser Asn
20 25 30
Leu Thr Asn Ile Ser Thr Ser Val Gln Ala Ala Lys Ser Gln Val Met
35 40 45
Asp Ala Asp Phe Ala Ala Glu Ser Thr Asn Leu Ala Arg Ser Gln Ile
50 55 60
Leu Ser Gln Ala Ser Thr Ala Met Leu Ala Gln Ala Asn Ser Ser Lys
65 70 75 80
Gln Asn Val Leu Ser Leu Leu Arg Gly
85
<210> SEQ ID NO 91
<211> LENGTH: 88
<212> TYPE: PRT
<213> ORGANISM: Xenorhabdus nematophila
<400> SEQUENCE: 91
Pro Leu Asp Thr Leu Asp Lys Ala Leu Ala Gln Val Asp Asp Met Arg
1 5 10 15
Ser Ser Leu Gly Ala Val Gln Asn Arg Leu Glu Ser Thr Val Asn Asn
20 25 30
Leu Asn Asn Thr Val Asn Asn Leu Ser Ala Ala Arg Ser Arg Ile Glu
35 40 45
Asp Ala Asp Tyr Ala Val Glu Val Ser Asn Met Ser Arg Gly Gln Ile
50 55 60
Leu Gln Gln Ala Gly Thr Ser Val Leu Ala Gln Ala Asn Gln Val Pro
65 70 75 80
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Gln Thr Val Leu Ser Leu Leu Arg
85
<210> SEQ ID NO 92
<211> LENGTH: 88
<212> TYPE: PRT
<213> ORGANISM: Proteus mirabilis
<400> SEQUENCE: 92
Ala Leu Ala Thr Leu Asp Asn Ala Ile Ser Lys Val Asp Glu Ser Arg
1 5 10 15
Ser Lys Leu Gly Ala Ile Gln Asn Arg Phe Gln Ser Thr Ile Asn Asn
20 25 30
Leu Asn Asn Thr Val Asn Asn Leu Ser Ala Ser Arg Ser Arg Ile Leu
35 40 45
Asp Ala Asp Tyr Ala Thr Glu Val Ser Asn Met Ser Lys Asn Gln Ile
50 55 60
Leu Gln Gln Ala Gly Thr Ala Val Leu Ala Gln Ala Asn Gln Val Pro
65 70 75 80
Gln Thr Val Leu Ser Leu Leu Arg
85
<210> SEQ ID NO 93
<211> LENGTH: 88
<212> TYPE: PRT
<213> ORGANISM: Butyrivibrio fibrisolvens
<400> SEQUENCE: 93
Ala Ile Asp Ala Ile Ser Asp Ala Leu Ala Lys Val Ser Ala Gln Arg
1 5 10 15
Ser Ala Leu Gly Ser Ile Gln Asn Arg Leu Glu His Ser Ile Ala Asn
20 25 30
Leu Asp Asn Val Val Glu Asn Thr Asn Ala Ala Glu Ser Arg Ile Arg
35 40 45
Asp Thr Asp Met Ala Asp Glu Met Val Thr Tyr Ser Lys Asn Asn Ile
50 55 60
Leu Met Gln Ala Gly Gln Ser Met Leu Ala Gln Ala Asn Gln Ala Thr
65 70 75 80
Gln Gly Val Leu Ser Ile Leu Gln
85
<210> SEQ ID NO 94
<211> LENGTH: 88
<212> TYPE: PRT
<213> ORGANISM: Bordetella pertussis
<400> SEQUENCE: 94
Ala Leu Ser Lys Leu Asp Asp Ala Met Lys Ala Val Asp Glu Gln Arg
1 5 10 15
Ser Ser Leu Gly Ala Ile Gln Asn Arg Phe Glu Ser Thr Val Ala Asn
20 25 30
Leu Asn Asn Thr Ile Thr Asn Leu Ser Ala Ala Arg Ser Arg Ile Glu
35 40 45
Asp Ser Asp Tyr Ala Thr Glu Val Ser Asn Met Thr Lys Asn Gln Ile

50 55

60
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Leu Gln Gln Ala Gly Thr Ser Val Leu Ala Gln Ala Asn Gln Val Pro
65 70 75 80

Gln Asn Val Leu Ser Leu Leu Arg
85

<210> SEQ ID NO 95

<211> LENGTH: 88

<212> TYPE: PRT

<213> ORGANISM: Clostridium chauvoei

<400> SEQUENCE: 95

Ser Ile Lys Thr Ile Asn Ser Ala Ile Glu Gln Val Ser Thr Gln Arg
1 5 10 15

Ser Lys Leu Gly Ala Val Gln Asn Arg Leu Glu His Thr Ile Asn Asn
20 25 30

Leu Asn Thr Ser Ser Glu Asn Leu Thr Ala Ala Glu Ser Arg Val Arg
35 40 45

Asp Val Asp Met Ala Lys Glu Met Met Ala Phe Ser Lys Asn Asn Ile
50 55 60

Leu Ser Gln Ala Ala Gln Ala Met Leu Gly Gln Ala Asn Gln Gln Pro
65 70 75 80

Gln Gly Val Leu Gln Leu Leu Arg
85

<210> SEQ ID NO 96

<211> LENGTH: 88

<212> TYPE: PRT

<213> ORGANISM: Xanthomonas campestris

<400> SEQUENCE: 96

Ala Leu Glu Ile Val Asp Lys Ala Leu Thr Ser Val Asn Ser Ser Arg
1 5 10 15

Ala Asp Met Gly Ala Val Gln Asn Arg Phe Thr Ser Thr Ile Ala Asn
20 25 30

Leu Ala Ala Thr Ser Glu Asn Leu Thr Ala Ser Arg Ser Arg Ile Ala
35 40 45

Asp Thr Asp Tyr Ala Lys Thr Thr Ala Glu Leu Thr Arg Thr Gln Ile
50 55 60

Leu Gln Gln Ala Gly Thr Ala Met Leu Ala Gln Ala Lys Ser Val Pro
65 70 75 80

Gln Asn Val Leu Ser Leu Leu Gln

<210> SEQ ID NO 97

<211> LENGTH: 84

<212> TYPE: PRT

<213> ORGANISM: Nitrosomonas europaea

<400> SEQUENCE: 97

Ile Asp Asp Ala Leu Lys Ile Val Asn Ser Thr Arg Ala Asp Leu Gly
1 5 10 15

Ala Ile Gln Asn Arg Phe Ser Ser Ala Ile Ala Asn Leu Gln Thr Ser
20 25 30

Ala Glu Asn Leu Ser Ala Ser Arg Ser Arg Ile Gln Asp Ala Asp Phe
35 40 45

Ala Ala Glu Thr Ala Ala Leu Thr Arg Ala Gln Ile Leu Gln Gln Ala
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50 55 60

Gly Val Ala Met Leu Ser Gln Ala Asn Ala Leu Pro Asn Asn Val Leu

65 70 75
Ser Leu Leu Arg
<210> SEQ ID NO 98
<211> LENGTH: 88
<212> TYPE: PRT
<213> ORGANISM: Campylobacter lari
<400> SEQUENCE: 98
Val Met Asp Ile Ala Asp Thr Ala Ile Ala Asn Leu Asp
1 5 10
Ala Asn Ile Gly Ala Thr Gln Asn Gln Ile Thr Ser Thr
20 25
Ile Ser Val Thr Gln Val Asn Val Lys Ala Ala Glu Ser
35 40 45
Asp Val Asp Phe Ala Ser Glu Ser Ala Asn Tyr Ser Lys
50 55 60
Leu Ala Gln Ser Gly Ser Tyr Ala Met Ala Gln Ala Asn
65 70 75
Gln Asn Val Leu Arg Leu Leu Gln
85

Thr

Ile

30

Gln

Ala

Ala

80

Ile
15

Arg

Asn Asn

Ile Arg

Asn Ile

Ala Ser

80

1.-13. (canceled)

14. A composition comprising a Sal/monella flagellin
polypeptide, wherein the polypeptide comprises an amino
acid sequence selected from SEQ ID NOs: 12, 30,32, 34, 36,
38, 40, 42, and 44.

15. The composition of claim 14, wherein the composition
further comprises a radioprotectant.

16. The composition of claim 15, wherein the radiopro-
tectant is selected from an antioxidant, amifostine, vitamin E,
a cytokine, a stem cell factor, a growth factor, keratinocyte
growth factor, a steroid, S-androstenediol, and ammonium
trichloro(dioxoethylene-O,0")tellurate.

17. The composition of claim 14, wherein the polypeptide
is capable of inducing NF«B activity.

18. A pharmaceutical composition comprising a Salmo-
nella flagellin polypeptide, wherein the polypeptide com-
prises an amino acid sequence selected from SEQ ID NOs:
12,30, 32,34, 36, 38, 40, 42, and 44 and a pharmaceutically
acceptable adjuvant diluent, or carrier.

19. The pharmaceutical composition of claim 18, wherein
the composition further comprises a radioprotectant.

20. The pharmaceutical composition of claim 19, wherein
the radioprotectant is selected from an antioxidant, amifos-
tine, vitamin E, a cytokine, a stem cell factor, a growth factor,
keratinocyte growth factor, a steroid, 5-androstenediol, and
ammonium trichloro(dioxoethylene-O,0" )tellurate.

21. The pharmaceutical composition of claim 18, wherein
the polypeptide is capable of inducing NFkB activity.
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