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Beschreibung
GEBIET DER ERFINDUNG

[0001] Diese Erfindung bezieht sich auf das Gebiet der Proteinexpression. Speziell betrifft sie die heterologe
Expression von Proteinen aus Neisseria (z.B. N. gonorrhoeae oder bevorzugt N. meningitidis).

STAND DER TECHNIK

[0002] Die internationalen Patentanmeldungen WO 99/24578, WO 99/36544, WO 99/57280 und WO
00/22430 offenbaren Proteine von Neisseria meningitidis und Neisseria gonorrhoeae. Diese Proteine werden
Ublicherweise als in E. coli exprimiert beschrieben (d.h. heterologe Expression), entweder als N-terminale
GST-Fusionen oder als C-terminale His-Tag-Fusionen, obgleich auch andere Expressionssysteme, einschlief3-
lich der Expression in nativen Neisseria offenbart sind. FR-A-2720408 offenbart die heterologe Produktion ei-
nes N. meningitidis-Proteins, in dem mindestens eine Doméane deletiert worden ist.

[0003] Esistein Ziel der vorliegenden Erfindung, alternative und verbesserte Methoden fiir die heterologe Ex-
pression dieser Proteine bereitzustellen. Diese Methoden wirken sich typischerweise auf den Expressionsspie-
gel, die Einfachheit der Aufreinigung, die zellulare Lokalisierung der Expression und/oder die immunologischen
Eigenschaften des exprimierten Proteins aus.

OFFENBARUNG DER ERFINDUNG

[0004] Die Erfindung betrifft das Protein ,961', welches in WO 99/57280 offenbart ist. Die in WO 99/24578,
WO 99/36544 und WO 99/57280 verwendeten Konventionen der Benennung werden hierin verwendet (z.B.
,ORF4', ,ORF40', ,ORF40-1' etc. wie in WO 99/24578 und in WO 99/36544 verwendet; ,m919', ,g919' und
,a919" etc. wie in WO 99/527280 verwendet.

[0005] Das bevorzugte Protein der Erfindung '961" wird in N. meningitidis der Serogruppe B gefunden.

[0006] Das zur Verwendung gemaf der Erfindung bevorzugte Protein '961' stammt von dem N. meningiti-
dis-Stamm 2996 der Serogruppe B oder vom Stamm 394/98 (einem Stamm aus Neuseeland). Sofern nicht an-
derweitig angegeben, sind die hierin erwahnten Proteine aus dem N. meningitidis-Stamm 2996. Es versteht
sich jedoch, dass die Erfindung nicht allgemein auf den Stamm beschrankt ist. Bezugnahmen auf ein bestimm-
tes Protein (z.B. ,287', ,919' etc.) kdbnnen so aufgefasst werden, dass sie jenes Protein von einem beliebigen
Stamm einschlief3en.

Auf Domanen basierende Expression

[0007] Bei dieser Methode einer heterologen Expression wird das Protein ,961' in Form von Doméanen expri-
miert. Dies kann in Verbindung mit Fusionssystemen (z.B. GST- oder His-Tag-Fusionen) verwendet werden.

[0008] Somit stellt die Erfindung ein Verfahren zur heterologen Expression des Proteins ,961' von N. menin-
gitidis bereit, wobei
(a) das Protein 961 die Aminosauresequenz '961' in Stamm MC58 hat:

MSKKREPAKVLTTAILATECSGALAATSDODVKKAATVAIVARYNNGOEINGFKAGETIYDIGE
DGTITQKDATARDVEADDFKGLGLKKVVINLTKTVNENKQNVDAXVKARESEIEKLTTKLADTD
AALADTDAALDETTNALNKLGENITTFAEETKTNIVKI DEKLEAVADTVDKRAERFNDIADSLD
ETNTKADEAVKTANEAKQTAEETKQNVDAKVKAAETAAGKAEAAAGTANTAADKAERVARKVTD
IKADIATNKADIAKNSARI DSLDKNVANLRKETRQGLAEQARALSGLFQPYNVGRFNVTAAVGGY
KSESAVAIGTGFRETENFAAKAGVAVGTSSGSSAAYHVGVNYEW

und wobei
(b) zumindest eine Doméane des Proteins deletiert wurde, wobei die Domanen von ,961' in Stamm MC58
folgendermalien sind: (1) Aminosauren 1 bis 23; (2) Aminosauren 24 bis 268; (3) Aminosauren 269 bis 307;
und (4) Aminosauren 308 bis 364,

und wobei das '961'-Protein in einer Wirtszelle exprimiert wird.
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[0009] Das Verfahren wird normalerweise die Schritte umfassen: Erlangen einer Nucleinsaure, die ein Protein
codiert; Bearbeiten dieser Nucleinsaure, um mindestens eine Domane aus dem Protein zu entfernen. Die so
erhaltene Nucleinsaure kann in einen Expressionsvektor eingesetzt werden oder kann bereits Teil eines Ex-
pressionsvektors sein. In Fallen, in denen keine Fusionspartner verwendet werden, ist die erste Aminosaure
des exprimierten Proteins diejenige einer Domane des Proteins.

[0010] Ein Protein wird normalerweise in vermutete Domanen unterteilt, indem man es mit bekannten Se-
quenzen in Datenbanken abgleicht und dann Regionen des Proteins bestimmt, die voneinander unterschied-
liche Anordnungsmuster zeigen.

[0011] Wenn man ein Protein in Domanen unterteilt hat, knnen diese (a) einzeln exprimiert werden, (b) aus
dem Protein deletiert werden, z.B. Protein ABCD - ABD, ACD, BCD etc. oder (c) neu angeordnet werden, z.B.
Protein ABC — ACB, CAB etc. Diese drei Strategien kdnnen, sofern gewlinscht, mit Fusionspartnern kombiniert
werden.

[0012] Die Domanen des Proteins ,961' sind in Fig. 12 dargestellt.
Hybridproteine

[0013] Das Protein ,961' kann Teil eines Hybrids von zwei oder mehreren (z.B. 3, 4, 5, 6 oder mehr) Neisse-
ria-Proteinen sein, die als ein einziges Hybridprotein exprimiert werden. Es ist bevorzugt, dass kein Nicht-Neis-
seria-Fusionspartner (z.B. GST oder His-Tag) verwendet wird.

[0014] Dies bietet zwei Vorteile. Erstens, kann ein Protein, das alleine unstabil ist oder gering exprimiert wird,
durch das Hinzufligen eines geeigneten Hybridpartners unterstlitzt werden, der dieses Problem tUberwindet.
Zweitens wird die kommerzielle Herstellung vereinfacht — es muss nur eine Expression und Aufreinigung
durchgefiihrt werden, um zwei fiir sich gesehen nutzliche Proteine zu produzieren.

[0015] Somit stellt die Erfindung ein Verfahren fur die gleichzeitige heterologe Expression von Protein 961 mit
einem oder mehreren Neisseria-Proteinen bereit, in dem die Proteine fusioniert sind (d.h. sie werden als ein-
zelne Polypeptidkette translatiert). Das Verfahren wird typischerweise die Schritte umfassen: Erlangen einer
ersten Nucleinsdure, welche ein erstes erfindungsgemales Protein codiert; Erlangen einer zweiten Nuclein-
saure, welche ein zweites erfindungsgemalfies Protein codiert; Ligieren der ersten und der zweiten Nucleinsau-
re. Die so erhaltene Nucleinsdure kann in einen Expressionsvektor eingesetzt werden oder kann bereits Teil
eines Expressionsvektors sein.

[0016] Bevorzugt werden die ProteinBestandteile in einem Hybridprotein gemal der Erfindung vom selben
Stamm kommen.

[0017] Die fusionierten Proteine in dem Hybrid kénnen direkt miteinander verbunden sein oder kénnen Uber
ein Linkerpeptid verkniipft sein, z.B. Gber einen Poly-Glycin-Linker (z.B. G, wobein=3,4,5,6, 7, 8,9, 10 oder
mehr ist) oder iber eine kurze Peptidsequenz, was die Clonierung erleichtert. Es ist offensichtlich bevorzugt,
nicht ein AG-Protein mit dem C-Terminus eines Poly-Glycin-Linkers zu verknulpfen.

[0018] Den fusionierten Proteinen kdnnen native Leader-Peptide fehlen oder diese kdnnen die Leader-Pep-
tidsequenz des N-terminalen Fusionspartners beinhalten.

[0019] Die mit X" bezeichneten Hybride der Form NH,-A-B-COOH in der folgenden Tabelle sind bevorzugt:

A B- ORF46.1 287 741 919 953 961 983
ORF46.1 X
287 X
741 X
X
X

919
953
961 X X X X X X
983 X
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[0020] Bevorzugte Proteine, die als Hybride mit dem Protein ,961"' exprimiert werden sollen, sind somit
ORF46.1, 287, 741, 919, 953 und 983. Diese konnen in ihrer im Wesentlichen Volllange-Form verwendet wer-
den oder man kann Poly-Glycin-Deletionsformen (AG) verwenden (z.B. AG-287, AGTgbp2, AG741, AG983
etc.) oder man kann verkirzte Formen verwenden (z.B. A1-287, A2-287 etc.) oder man kann Versionen ver-
wenden, in denen Domanen deletiert wurden (z.B. 287B, 287C, 287BC, ORF46,_,,;, ORF46,,; 4,5, 961C etc.).

[0021] In Fallen, in denen 287 verwendet wird, geschieht dies bevorzugt am C-terminalen Ende eines Hyb-
rids; wenn es am N-Terminus verwendet werden soll, ist es bevorzugt, eine AG-Form von 287 zu verwenden
(z.B. als den N-Terminus eines Hybrids mit 961).

[0022] In Fallen, in denen 287 verwendet wird, stammt dies bevorzugt vom Stamm 2996 oder vom Stamm
394/98.

[0023] ,961"ist bevorzugt am N-Terminus. In solchen Hybriden werden bevorzugt Domanen-Formen von 961
verwendet. Anordnungen von polymorphen Formen von ORF46, 287, 919 und 953 sind in WO 00/66741 of-
fenbart. Jede beliebige dieser polymorphen Formen kann gemaR der vorliegenden Erfindung verwendet wer-
den.

Heterologer Wirt

[0024] Wahrend eine Expression des Proteins 961 oder eines Hybrids davon in dem nativen Wirt stattfinden
kann (d.h. dem Organismus, in dem das Protein in der Natur exprimiert wird), verwendet die vorliegende Erfin-
dung einen heterologen Wirt. Der heterologe Wirt kann eukaryontisch oder prokaryontisch sein. Bevorzugt
handelt es sich dabei um E. coli, aber andere geeignete Wirte umfassen Bacillus subtilis, Vibrio cholerae, Sal-
monella typhi, Salmonella typhimurium, Neisseria meningitidis, Neisseria gonorrhoeae, Neisseria lactamica,
Neisseria cinerea, Mycobacteria (z.B. M. tuberculosis), Hefe etc.

Vektoren etc.

[0025] Ebenso wie die vorstehend beschriebenen Verfahren stellt die Erfindung (a) Nucleinsauren und Vek-
toren bereit, die fur diese Verfahren nitzlich sind, (b) Wirtszellen, welche diese Vektoren enthalten, (c) Protei-
ne, welche durch die Verfahren exprimiert werden oder mit deren Hilfe exprimierbar sind, (d) Zusammenset-
zungen, welche diese Proteine umfassen, die zum Beispiel als Impfstoffe oder als diagnostische Reagenzien
oder als immunogene Zusammensetzungen geeignet sein kénnen, (e) diese Zusammensetzungen zur Ver-
wendung als Medikamente (z.B. als Impfstoffe) oder als diagnostische Reagenzien, (f) die Verwendung dieser
Zusammensetzungen bei der Herstellung (1) eines Medikaments zur Behandlung oder zur Vorbeugung einer
auf Neisseria zurlickzufiihrenden Infektion, (2) eines diagnostischen Reagenz zum Nachweis des Vorhan-
denseins von Neisseria-Bakterien oder von Antikdrpern, welche gegen Neisseria-Bakterien induziert worden
sind und/oder (3) eines Reagenz, welches Antikérper gegen Neisseria-Bakterien induzieren kann und (g) ein
Verfahren zur Behandlung eines Patienten, umfassend das Verabreichen einer therapeutisch wirksamen Men-
ge dieser Zusammensetzungen an den Patienten.

Sequenzen

[0026] Die Erfindung stellt auch ein Protein oder eine Nucleinsaure bereit, welche eine beliebige der in den
folgenden Beispielen dargelegten Sequenzen aufweisen. Sie stellt auch Proteine und Nucleinsauren bereit, die
mit diesen Sequenz-identisch sind. Wie vorstehend beschrieben, ist der Grad der Sequenzidentitat bevorzugt
gréRer als 50% (z.B. 60%, 70%, 80%, 90%, 95%, 99% oder mehr).

[0027] Darlber hinaus stellt die Erfindung Nucleinsauren bereit, welche an die in den Beispielen offenbarten
Nucleinsauren hybridisieren kénnen, bevorzugt unter Bedingungen hoher Stringenz (z.B. 65°C in einer 0,1 x
SSC, 0,5% SDS-Lésung).

[0028] Die Erfindung verwendet auch Nucleinsauren, die Proteine codieren, welche in der Erfindung verwen-
det werden.

[0029] Man sollte sich auch im Klaren dariber sein, dass die Erfindung Nucleinsauren bereitstellt, die Se-

quenzen umfassen, welche komplementar zu denjenigen sind, die vorstehend beschrieben sind (z.B. fur Anti-
sense- oder Sonden-Zwecke).

4/299



DE 601 26 249 T2 2008.05.29

[0030] Eine erfindungsgemale Nucleinsaure kann natirlich auf viele Arten hergestellt werden (z.B. durch
chemische Synthese, aus genomischen oder cDNA-Banken, aus dem Organismus selbst etc.) und kann ver-
schiedene Formen annehmen (z.B. einzelstrangig, doppelstrangig, Vektoren, Sonden etc.).

[0031] Darlber hinaus schlief3t der Begriff ,Nucleinsdure"” DNA und RNA ein, und auch deren Analoga wie
z.B. jene, die modifizierte Geruste enthalten, und auch Peptidnucleinsduren (PNA) etc.

Kurze Beschreibung der Zeichnungen
[0032] Fig. 4 zeigt Expressionsdaten fir das Protein 961.
[0033] Fig. 12 zeigt Domanen des Proteins 961.
[0034] Fig. 14 zeigt 26 erfindungsgemale Hybridproteine.
ARTEN, DIE ERFINDUNG AUSZUFUHREN
Beispiel 5 — pSM214 und pET-24b-Vektoren

[0035] Das Protein 953 wurde mit seiner nativen Leader-Sequenz und ohne Fusionspartner von dem
pET-Vektor und auch von pSM214 [Velati Bellini et al., J. Biotechnol. 18: 177-192 (1991)] exprimiert.

[0036] Die Sequenz 953 wurde als ein Volllange-Gen in pSM214 cloniert, wobei der E. coli-Stamm MM294-1
als Wirt verwendet wurde. Um dies zu tun, wurde die gesamte Sequenz des 953-Gens (vom ATG bis zum Stop-
codon) mittels PCR amplifiziert, wobei die folgenden Primer verwendet wurden:

953L for/2 CCGGAATTCTTATGAAAAAAATCATCTTCGCCGC EcoRlI
953L rev/2 GCCCAAGCTTTTATTGTTTGGCTGCCTCGATT Hindlll

welche EcoRI- bzw. Hindlll-Restriktionsstellen enthalten. Das amplifizierte Fragment wurde mit EcoRI und
Hindlll verdaut und mit dem Vektor pSM214 ligiert, der mit denselben zwei Enzymen verdaut worden war. Das
ligierte Plasmid wurde in E. coli MM294-1-Zellen transformiert (durch eine Inkubation in Eis flr 65 Minuten bei
37°C) und die Bakterienzellen auf LB-Agar ausplattiert, welcher 20 pg/ml Chloramphenicol enthielt.

[0037] Man lief rekombinante Kolonien tber Nacht bei 37°C in 4 ml LB-Nahrmedium wachsen, das 20 pg/ml
Chloramphenicol enthielt; die Bakterienzellen wurden abzentrifugiert und Plasmid-DNA extrahiert und durch
Restriktion mit EcoRI und Hindlll analysiert. Um die Fahigkeit der rekombinanten Kolonien zu untersuchen, das
Protein zu exprimieren, impfte man diese in LB-Nahrmedium an, welches 20 pug/ml Chloramphenicol enthielt
und lieR sie fur 16 Stunden bei 37°C wachsen. Die Bakterienzellen wurden abzentrifugiert und in PBS resus-
pendiert. Die Expression des Proteins wurde mittels SDS-PAGE und Farbung mit Coomassie-Blau untersucht.

[0038] Die Expressionsspiegel von dem Plasmid pSM214 waren unerwartet hoch.

[0039] Die Oligos, die dazu verwendet wurden, ,961'-Sequenzen in die pSM214-Vektoren zu clonieren, waren
wie folgt:

961L  |Fwd |CCGGAATTCATATG-AAACACTTTCCATCC EcoRI
(vSM-214) | Rev |GCCCAAGCTT-TTACCACTCGTAATTGAC Hindlll

961 |Fwd |[CCGGAATTCATATG-GCCACAAGCGACGAC |EcoRI
{pSM-214) | Rev | GCCCAAGCTT-TTACCACTCGTAATTGAC HindIll
961c L | Fwd |CCGGAATTCTTATG-AAACACTTTCCATCC Eeoma
pSM-214 | Rev | GCCCAAGCTT-TCAACCCACGTIGTAAGGTTG i Hindlll =~

96lc | Fwd | CCGGAATTCTTATG-GCCACAAACGACGACG EcoRI |
pSM-214 | Rev |GCCCAAGCTT-TCAACCCACGTIGTAAGGTTG Hindll

[0040] Diese Sequenzen wurden wie fir 953L beschrieben bearbeitet, cloniert und exprimiert.

[0041] Fur den Vektor pET-24 wurden die Sequenzen cloniert und die Proteine in pET-24 exprimiert, wie
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nachstehend fir pET21 beschrieben. pET2 weist dieselbe Sequenz auf wie pET-21, jedoch mit der Kanamy-
cin-Resistenz-Kassette an Stelle der Ampicillin-Kassette.

[0042] Die Oligonucleotide, die dazu verwendet wurden, Sequenzen in den Vektor pET-2b4 zu clonieren, wa-
ren wie folgt:

"961K | Fwd [CGCGGATCCCATATG-GCCACAAGCGACGACGA _|Ndel

- 05 o em—

(MC58) | Rev |CCCGCTCGAG-TTACCACTCGTAATTGAC |xbol
961a K | Fwd [CGCGGATCCCATATG-GCCACAAACGACG Ndel

Rev | CCCGCTCGAG-TCATTTAGCAATATTATCITIGITC |Xhol
961b K | Fwd |CGCGGATCCCATATG-AAAGCAAACAGTGCCGAC |Ndel

e sqss—

Rev | CCCGCTCGAG TTACCACTCGTAATTGAC __ Xnol
961cK |Fwd |CGCGGATCCCATATG-GCCACAAACGACG  INde]

Rev | CCCGCTCGAG-TTAACCCACGTTGTAAGGT Xhol
961cL X | Fwd |OCGCGGATCCCATATG-ATGAAACACTTTCCATCC  [Ndel |

Rev |CCCGCTCGAG-TTAACCCACGTTGTAAGGT Xbol
9618 K | Fwd | CGCGGATCCCATATG-GCCACAAACGACG Ndel

Rev |CCCGCTCGAG-TCAGTCTGACACTGTTTITATCC Xhol

AG 287- | Fwd |CGCGGATCCGCTAGC-CCCGATGTTAAATCGGC | Nhel

961K | Rev |[CCCGCYCGAG-TTACCACTCGTAATTGAC | Xhol

*Dieser Primer wurde als Rickwarts-Primer flr alle 287-Formen eingesetzt.
$Vorwarts-Primer, welche in Kombination mit dem Riickwérts-Primer AG278K verwendet werden.

Beispiel 9 — Protein 961

[0043] Das vollstandige Protein 961 aus N. meningitidis (Serogruppe B, Stamm MC58) weist die folgende Se-
quenz auf:

1 MSMXHEPAKV LTTAIIATFC SGALRATSDD DVEKAATVAI VAARYNNGQEL
$51 NGFKAGETIY DIGEDGTITQ KDATARDVEA DOFKGCLGLKK VVINLTKIVR
101 ENKONVDAKV KAAESEIEKL TTKLADTDAA LADTDRALDE TTRALNKLGE
151 NITTEREETK TNIVKIDERL EAVADTVDKH AEAFRDIADS LDETNTKADE
201 AVKTANEAKG TAEETKONVD AKVKAAETRA GKAEAARGTA NTAADKAEAV
251 AAKVTDIKAD IATNKADIAK NSARIDSLDK NVANLRKETR OGLAEQRALS
301 OGLPOPYNVGR FRVTARVGGEY KSESAVAIST CFRFTERFAA KAGVAVGTSS
351 GSSAAYHVGY NYEW*

[0044] Das Leader-Peptid ist unterstrichen.

[0045] Es wurden drei Methoden zur Expression von 961 verwendet:
1) 961 unter Verwendung einer GST-Fusion, gemafl WO 99/57280 (,GST961");
2) 961 mit seinem eigenen Leader-Peptid aber ohne irgendeinen Fusionspartner (,961L"); und
3) 961 ohne sein Leader-Peptid und ohne irgendeinen Fusionspartner (,961"29%°") wobei das Leader-Pep-
tid weggelassen wurde, indem der PCR-Primer am 5'-Ende so konstruiert wurde, dass er stromabwarts von
der vorhergesagten Leader-Sequenz lag.

[0046] Alle drei Formen des Proteins wurden exprimiert. Das GST-Fusionsprotein konnte aufgereinigt werden
und Antikdrper gegen dieses bestatigten, dass 961 exponiert an der Oberflache vorliegt (Fig. 4). Das Protein
wurde dazu verwendet, Mause zu immunisieren und die so erhaltenen Seren lieferten hervorragende Ergeb-
nisse in dem Bakterizidie-Assay. 961L konnte ebenfalls aufgereinigt werden und ergab sehr hohe ELISA-Titer.

[0047] Das Protein 961 scheint in verschiedenen Phasen unterschiedlich zu sein. Des Weiteren findet man
es nicht in allen Stammen von N. meningitidis.
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Beispiel 22 — Domanen in 961

[0048] Wie in Beispiel 9 vorstehend beschrieben war die GST-Fusion von 961 diejenige, die in E. coli am bes-
ten exprimiert wurde. Um die Expression zu verbessern, wurde das Protein in Doméanen unterteilt (Fig. 12).

[0049] Die Domanen von 961 wurden auf der Grundlage von YadA konstruiert (einem von Yersinia produzier-
ten Adhasin, von dem gezeigt worden ist, dass es ein auf der Bakterienoberflache befindliches Adhasin ist,
welches Oligomere bildet, die eine Ausbuchtung der Oberflache erzeugt [Hoiczyk et al., EMBO J. 19: 5989-99
(2000)], und bei diesen handelt es sich um: Leader-Peptid, Kopfdomane, ,Coiled coil"-Region (Stiel) und Mem-
branverankerungsdomane.

[0050] Diese Domanen wurden mit oder ohne das Leader-Peptid exprimiert und gegebenenfalls entweder an
das C-terminale His-Tag oder an das N-terminale GST fusioniert. Clone von E. coli, die verschiedene Doméanen
von 961 exprimierten, wurden mittels SDS-PAGE und Western Blot auf die Produktion und die Lokalisierung
des exprimierten Proteins aus einer Ubernachtkultur (O/N) oder nach 3 Stunden Induktion mit IPTG untersucht.
Die Ergebnisse waren:

Gesamtlysat Periplasma Uberstand oMV

(Western Blot) (Western Blot) (Western Blot) SDS-PAGE
961 (o/n) - - -
961 (IPTG) +/— - -
961-L (o/n) + - - +
961-L (IPTG) + - - +
961c-L (o/n) - - -
961c-L (IPTG) + + +
961A,-L (o/n) - - -
961A,-L (IPTG) + - -

+

[0051] Die Ergebnisse zeigen, dass in E. coli:
* 961-L hoch exprimiert und in der duReren Membran lokalisiert ist. Durch Western Blot-Analyse sind zwei
spezifische Banden nachgewiesen worden: eine bei ~ 45 kDa (das vorhergesagte Molekulargewicht) und
eine bei 180 kDa, was darauf hinweist, dass 961-L Oligomere bilden kann. AuRerdem sind diese Aggregate
mehr in der Ubernachtkultur (ohne IPTG-Induktion) exprimiert. OMV (Vesikel der duReren Membran)-Pra-
parate dieses Clons wurden dazu verwendet, um Mause zu immunisieren, und es wurde Serum gewonnen.
Bei Verwendung einer Ubernachtkultur (vorherrschend durch die oligomere Form) war das Serum bakteri-
zid; die mit IPTG induzierte Kultur (vorherrschend monomer) war nicht bakterizid.
* 961A,-L (mit einer partiellen Deletion in der Ankerregion) wird hoch exprimiert und ist auf der duf3eren
Membran lokalisiert, bildet jedoch keine Oligomere;
+ 961c-L (ohne die Ankerregion) wird in l8slicher Form hergestellt und in den Uberstand exportiert.

[0052] Die Titerim ELISA und in dem Serum-Bakterizidie-Assay bei Verwendung der His-Fusionen waren wie
folgt:

ELISA Bakterizidie
961a (aa 24-268) 24397 4096
961b (aa 269-405) 7763 64
961c-L 29770 8192
961c (2996) 30774 > 65536
961c (MC58) 33437 16384
961d 26069 > 65536

[0053] E. coli-Clone, die verschiedene Formen von 961 exprimierten (961, 961-L, 961D 1-L und 961c-L), wur-
den eingesetzt um zu erforschen, ob es sich bei dem 961 um ein Adhasin handelt (vgl. YadA). Es wurde ein
Adhasions-Assay durchgeflhrt, wobei (a) die menschlichen Epithelzellen und (b) E. coli-Clone entweder nach
einer Ubernachtkultur oder nach drei Stunden Induktion mit IPTG verwendet wurden. 961-L, welches man tber
Nacht hatte wachsen lassen (961A,-L), und mit IPTG induziertes 961c-L (die Clone, welche Protein auf der

7/299



DE 601 26 249 T2 2008.05.29

Oberflache exprimieren) adharieren an menschliche Epithelzellen.

[0054] 961c wurde ebenfalls in Hybridproteinen verwendet (siehe vorstehend). Da 961 und seine Domanen-
varianten eine effiziente Expression steuern, sind sie ideal als der N-terminale Teil eines Hybridproteins geeig-
net.

Beispiel 23 — Weitere Hybride des Proteins 961

[0055] Weitere Hybridproteine der Erfindung sind nachstehend gezeigt (siehe auch Fig. 14). Diese sind im
Vergleich zu den einzelnen Proteinen vorteilhaft:

861-ORF46.1

1 ATGGCCACAA RCGACGACGA TETTAARRAR GCTGCCACTS TGGLCATIGC

51  TGCTGCCTAC AACRATGGCC AAGAAATCAR CGGTTTCARA GCTGGAGNGA
101 CCATCTARCGA CATTGATGAA GACGGCACAA TTACCAAAAA AGACGCAACT
151 GCAGCCGATG TTGARGCCGA CGACTTTARR GGTCTGGGTC TGAARAAAGT
201  COTGACTAAC CTGACCAAMA CCOTCAATGA ARACAARCAA ARCGTCGRTG
251 CCARAAGTRAR AGCYGCAGAA TCTGRARTAG AARRRGTTAAC ARCCARGTTA
301 GCAGACACTG ATGCCGCTTT AGCAGATACT GATGCCGCTC TGGATGCAAC
351 CACCARCGCC TTGRATAAAT TGGGAGAAAA TATRACGACA TTTGCTGAAG
401  AGACTAAGAC AAATATCGTA AAAATTGATG AAARATTAGA AGCCGTGGCT
451  GATACCGTCG ACAAGCARATGC CGRRGCATTC ARCGATATCG CCGATTCATT
501 ° GGATGAAACC AACACTAAGG CAGRCGARGC CGTCARAACC GCCAATGARG
551 CCABACARGAC GGCCGARGAA ACCARRCARA RCGTCGATGC CAARGTAAAA
601 GCTGCAGAAR CTGCAGCAGE CARRGCCGAA GCTGCCGCTG GCACAGCTAR
651 TACTGCAGCL GACAAGGCCE AAGLTGTCGC TGCAARAGIT ACCGACATCA
701 AAGCTGATAT CGCTACGAAC AARGATAARTA TTGCTAARARR AGCAARCAGT
781  GCCGACGTGT ACACCAGRGA AGAGTCTGAC AGCARATTITIG TCAGAATTGA
801  TGGTCTGAARC GCTACTACCG AAAARATTGGA CACACGCTTG GCTTCTGCTG
851 ARRRATCCAT TGCCGATCAL GATACTCGCC TGAARCGGTTT GCGATARAACA
901 GCTGTCAGRCC TGCGCARAGA ARCCCOGCCRA GGUCTTGCAG ARCARGLCGC
851 GCTCTCCGGT CTGTTCCARC CTTACAACGST GGGTCGGTTC AATGTAACGG
1001  CTGCAGTCGG CGGCTACAAR TCCGAATCGG CAGTCGCCAT CGGTACCGGC
1051  TTCCGCTITTA CCGAAAACTT TGCCUGCCARA GCAGGCGTGSG CAGTCGGCAC
1101  TTCGTCCGGT TCTTCCGCAG CCTACCATST CGGCGTCAAT TACGNAGTGGG
1151 GATCCGGAGG AGGAGGATCA GRITTGGCAR ACGATTCTIIT TATCCGGCRG
1201 GTTCTCGRCC GTCAGCATTT CGRACCCRRALC GGGAAATACC ACCTATTCGG
1251 CAGCRGGGGG GRACTTGCCE AGCGCAGCGG CCATATCGGA TIGGGAAAZA
1301 TACBRAGCCA TCRAGTTGGGC AACCTGATGA TTCRACAGGC GGCCATTAAA
1351 GGAAARTATCG GCTACATTGY CCGCTTITTCC GATCACGGGC ACGAAGTCCA
1401  TTCCCCCTTC GACAACCATG CCTCACATTC CGATTCTGAT GAAGCCGGTA
1451  GTCCCGTITSA CGGATITAGC CITTTACCGCA TCTATTGGGA CGGATACGAA
1501  CACCATCCCG CCBACGGCTA TGACGGGCCA CAGGBCEECS GCTATCCCGC
1551 TCCCRARAAGGC GCGAGGGATA TATACAGCTA CGRCATARAAA GGCGTTGCCC
1601  ARAATATCCG CCTCRACCTG ACCGACABACC GCAGCACCGG ACAACGGCTT
1651  GCCGACCGTT TCCACAATGC CGGTAGTATG CTGACGCAAG GAGTAGGCGA
1701  CGGATTCAAR CGCGCCARCCC GATACAGCCC CGRAGCTGGAC AGATCGGGCA
1751 ATGCCGCCGA RGCCTTCAAL GGCRCTGCAG ATATCGTTAA ARACATCATC
1801 GGCGCGGCAG GAGRARTTCT CGGCGCASGC GRATGCCGTGE AGGGCATAAG
1851 CGAAGGCTCA AARCATTGCTG TCRIGCACGG CITGGGTCTG CTTTCCACCG
1901  AAAMCAAGAT GGCGLGCATC ARCGATTTGG CAGATATGGC GCAACTCRHAA
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GACTATGCCG CAGCAGCCAT CCGCGATIGR

CGCACAAGGC ATARGAAGCCE
TCAAAGGGAT TGGAGCTGTT
GCACATCCTA TCARGCGGTC
GRAATCCGCC GTCAGCGACA
CGTCCCCTTA CCATTCCCGA
GGCAAAGRAA ACATCACCTC

ATGGCCACARA
TGCTGCCTAC
CCATCTACGA
GCAGCCGATG
CGTGACTAAC
CCAAAGTAAR
GCAGACACTG
CACCAARCGCC
AGACTAAGRC
GATACCGTCG
GGATGAAACC
CCAAACAGAC
GCTGCAGRAA
TACTGCAGCC
AAGCTGATAT
GCCGACGTGT
TGGTCTGARC
AAAAATCCAT
GTGTCAGACC
GCTCTCCGSET
CTGCAGTCGG
TTCCGCTTTA
TTCCTCCGET
GATCCGGAGG
GCACTAACCG
GCTGGATCAG
GTGCGGAARA
AAGARCGACA
CGGGCAGCTC
GCCATTCCGC
CATTCCGGGA
GGGCGAACAT
ATCGCGGGAL
ACCATAGATT
ATCGCCAGAA
GAAAACGCCA
AAAGGCAGTET

ACGACGACGA
ARCAATGGCC
CATTGATGAA
TTGAAGCCGA
CTGACCAAAA
AGCTGCAGAA
ATGCCGCTTT
TTGAATAAAT
AAATATCGTA
ACARGCATGC
AACACTRAGG
GGCCGAAGAA
CTGCAGCRAGG
GACAARGGCCG
CGCTACGAAC
ACACCAGAGA
GCTACTACCG
TGCCGATCAC
TGCGCAAAGA
CTGTTCCAAC
CGGCTACAAA
CCGARARACTT
TCTTCCECAG
GGETGGETGTIC
CACCGCTCEA
TCCGTCAGGA
AACTTATGGA
AGGTCAGCCG
ATTACCTTGG
CTTAACCGCC
AGATGGTTGC
ACATCTTTIG
GGCGTTCCET
TCGCCGCCAA
CTCAATGTCG
TGCCGTCATC
ACTCCCTCGG

TCAGCAATAT
CGGGGAAAAT
GCAGATGCGGEC
ATTTIGCCCA
AATATCCGTT
CTCAACCGTG
GCCACCCGAA
GAGAAGCACG
A

NNGQEINGFK
LTETVNENKQ
LNKLGENITT
WTYKADBAVKT
DRAEAVAARY
ATTEKLDTRL
LPQPYMNVGRF
SSAAYHVGUN
ELRERSGHIG
DNHASESDSD
ARDIYSYDIK
RATRYSPELD
NIAVMHGLGL
IEAVSNIFMA
VSDNFADAAY
ADQREPKTGV

TGTTAAAAAN
AAGRAATCAA
GACGGCACAR
CGACTTTAAA
CCGTCAATGA
TCTGAAATAG
AGCAGATACT
TGGGAGAARA
AAAATTGATG
CGAARGCATTC
CAGACGAAGC
ACCAAACAMA
CAAAGCCGAA
AAGCTETCGC
AARBGATAATA
AGAGTCTGAC
ARAAATTGGA
GATACTCGCC
ARCCCGCCAA
CTTACAACGT
TCCGAATCGG
TGCCGCCARA
CCTACCATGT
GCCGCCGACA
CCATAARAGAC

GCAGTCCAAA ACCCCARTGC
CTTTATGGCA GCCATCCCCA
ACGGCTTGGG CGGCATCACG
GCGATCGCAT TGCCGAARGG
TGCGGCATAC GCCAAATACC
CAAACTTGGA GCAGCGTTAC
CCGCCGTCAA ACGGCABAAAA
GACAGGCGTA COGTTTGACG
TGAAATATGA

AGETIYDIDE
NVDAKVERAE
FAEETKINIV
ANEAKQTAEE
TDIKADIATN
ASAEKSIADH
NVTARVGGYK
YEWGSGGEEGES
LGKIQSHQLG
ERGSPVDGFS
GVAQNIRLNL
RSGNAAREAFN
LESTENEMARI
AIPIRGIGAV
ARKYPSPYHSR NIRSNLEQRY
PFDGRGFPNFP EKHVKYDTLE

TTGCTARAAA

CACACGCTTG
TGAACGGTTT
GGCCTTSCAG
GEETCGRTTC
CAGTCGCCAT
GCAGGCGTGG
CGGCGTCAAT
TCEETCCCGE
AAAGGTTTGC

AAAACGAGAA ACTGAAGCTG
AACGGTGACA GCCTCAATAC
TTTCEGACTTT ATCCGCCAAA
AGAGTGGAGA GTTCCAAGTA
TTTCAGACCG AGCAAATACA
GRAACGCCAG TTCAGAATCG
ACARAGCTTCC CGAARGGCGGL
TCAGACGATG CCGGCGGAAA
GCAGGGAAAC GGCARAATCG
ACCTGGECCGR CGCCGATATC
AGCGGTTCCG TCCTTTACAAR
TATCTITCGC GGAAAAGCCC
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GGATAAAACA
AACAARGCCGC
AATGTAACGS
CGGTACCGGC
CAGTCGGCAC
TACGAGTGGG
GOTTGCCGAT
AGTCTTTGAC
GCGGCACARG
GGGCARATTG
TCGARGTGGA

AGATTCGGAG
GCGACATAGC
AGGGCGACAT
ACTGACCTAC
AACATTTGAA
AAGCCGGATG
CCAAGCCGAG
AGGARGTTGC
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MATNDDDVKK ARTVAIARAY NNGQEINGFK
AADVEADDFK GLGLKKVVTN LTRKTVNENKQ
ADTDAALADT DARLDATINA LIRLGENITT
DIVDKHABAF NDIADSLDET NTKADEAVKT
AAETAAGKAE AMAGTANTAA DKAEAVAAKV
ADVYTREESD SKFVRIDGLN ATTEKLDTRL
VIDLREETRQ GLABQAALSG LFQPYNVGRF
FRPTENFARK AGVAVGTSSG SSAAYHVGVN
ALTAPLDHKD KGLOSLTLDQ SVRKNEKLKL
KNDKVSRFDF IRQIEVDGQL ITLESGEFQV
HSORMVARRQ FRIGDIAGEH TSFDELPEGG
TIDFAAKQGN GKIEHLKSPE LNVDLAAADI
KGSYSLGIFG GRAQEVAGSA EVKTVNGIRH

TGCTGCCTAC
QCATCTACGA
GCAGCCGATG
CGTGACTAAC
CCARAGTAAA
GCAGACACTG
CACCAACGCC
AGACTAAGAC
GATACCETCG
GGATGARACC
CCARACAGAC
GCTGCAGARA
TACTGCAGCC
AAGCTGATAT
GCCGACGTGT
TGETCTCAAC
AARAATCCAT
GTGTCAGACC
GCTCTCCGET
CTGCAGTCGS
TTCCGCTTTA
TTCGTCCGET
GATCCGGCGG
GETATCGGCA
TTACBCCGCT
CCRGETCGEGA
CCCCCCCCaGa
CAAGARTTTG
GCGGGGTAGA
TCCTTTCCCG
CAAAARCTAT
GTAAAGACAT
GCAAAGCCGA
GGTCTCCCAT
QTATPGCECC
AAGAACGRAR
CGARCGTGGC
CAGGCACTGC
CAAGCGTTGC
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CGGCAGCOCS GARAGTGAAAR CCGTAAACGG CATACGCCAT ATCGSCCTTG
CCGCCANGCA ACTCOGAGCAC CACCACCACC ACCACTGA

AACAATGGCC AAGAAATCAA
CATTGATGAA GACGGCACAA
PTGAAGCCGA CGACTTTAAA
CTGACCARAA CCGTCAATGA
AGCTGCAGAR TCTGAAATAG
ATGCCGCTTT AGCAGATACT
TTGAATAAAT TGGGAGAAAA
AAMTATCGTA RAAATTGATG
ACAAGCATGC CEAARGCATYIC
ARCACTAAGG CAGACGRAGC
GGLCGAAGAA ACCAAACARA
CTGCAGCAGG CAAAGCCGAN
GACAAGGCCE AAGCTGTCGC
CGCTACGAAC AARAGATAATA
ACACCAGAGA AGAGTCTGAC
GCTACTACCG AAAARTTGGA
TGCCGATCAC GATACTCGCC
TGCGCAAAGA AACCCGCCAA
CTGTTCCAAC CTTACAACGT
CGGCTACAAA TCCGAATCGG
CCGAMAACTT TGCCGCCAAA
TCTTCCGCAG CCTACCATGT
AGGCGGCACT TCTGCGCCCG
GCARCAGCAG AGCAACAACA
ATCARGAACG AAATGTGCAA
TGACGTTGCG GTTACAGACA
ATCTGCATAC CGGAGACTTT
ATCAACCTCA AACCTGCAAT
GGTAGGTATC GITCGACACAG
AACTGTATGG CAGAAAAGAA
ACGGCGTATA TGCGGAAGGA
TGAAGCTTCT TTCGACGATG
CGEATATCCE CCACGTAMAA
ATTATTGGCG GGCATTCCRT
CGATGCGACG CTACACATAA
TGATGGTTGC AGCCATCCGC
GTGCGCATCG TCANTAACAG
CGACCTTITC CARATAGCCA
TCGACTATTC CGGCGGTGAT

CCTGATGCAA CAGAGCGATT ACGGCAACCT
AARACATGCT TTTCATCTTT TCGACAGGCA
AACRCATATG CCCTATTGCC ATTTTATGAA
TATCACAGTC GCAGGCGTAG ACCGCAGTGSG
TGTATGGAGA ACCGGGTACA GAACCGCTTG
GGAATTACTG CCATGTGGTG CCTGTCGGCA
TTTCACCCET ACAAACCCGA TTCAAATTGC
CCATCGTAAC CGGCACGGRCG GCTCTGRCTGC

AGETIYDIDE
NVDAKVKAAR
PAEETKTNIV
ANEAKQTAEE
TDIKADIATN
ASAEKSIADH
NVTAAVGGYK
YEWGSGGGGV
AAQGAEKRTYG
YKQSHSALTA
RATYRGTAFG
KPDGKREAVI
IGLAARQLER

ATGGCCACAA ACGACGACGA TGTTAAAAAA GCTGCCACTG

CGGTTTCARA
TTACCAARAA
GETCTGCGTC
AAACAAACAA
ARARGTTARC
GATGCCGCTC
TATAACGACA
ARARATTAGA
AACGATATCG
CGTCAAAALCC
ACGTCGATGC
GCTGCCGCTS
TGCAARAGTT
TTGCTARRAA
AGCAAATTTG
CACACGCTTG
TGAACGGTTT
GGCCTTGCAG
GGGTCGETTC
CAGTCGCCAT
GCAGGCETGG
CGGCGTCAAT
ACTTCAATGC
GCGAAATCAG
AGACAGAAGC
GGGATGCCAA
CCAAACCCAR
TAAAGCRAGGC
GCGAATCCGT
CACGGCTATA
AGCGCCTGAA
AGGCCGTTAT
GRAATCGGAC
GGACGGCAGA
TGAATACGAA
AATGCATGGG
TTTTGGAACA
ATTCGGAGGA
AAAACAGACG
GTCCTACCAC
ATGACGCACA
ARAGACGCTC
AGRAARGTTC
AGTATGGCTC
CCCTATGAAG
CGGAACATCC
TGCAGRAATA
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DGTITERDAT
SEIEKLTTKL
KIDERLEAVA
TRONVDARKVRK
KDNIAKKANS
DTRILNGLDKT
SESAVAIGTG
AADIGAGLAD
NGDSINTGKRL
FQTEQIQDSE
SDDAGGKLTY
SCGSVLYRQAE
HHHHH*

GCACAGCTAA
ACCGACATCA
AGCAAACAGT
TCAGAATTGA
GCTTCIGCTG
GGATAAARACH
AACAAGBCCGC
AATGTAACGG
CGGTACCGGC
CAGTCGGCAC
TACGAGTGGG
AGGCGGTACC
CAGCAGTATC
ATGCTCTGTG
AATCAATGCC -
ATGACGCATA
TATACAGGAC
CGGCAGCATA
ACGAAAATTA
GACGGAGGCG
AGAGACTGAA
ACATCGATTT
CCTGCAGGCG
TGATGAAACC
TCAAGCTGGG
ACATCGAGGG
GCAGTACCGC
AGGGTATCCG
ATCCGTAATA
AGCTCAGCCC
ARRARGGCAT
ABACGGGAAA
CARCCATTGC
CAAGCGTCCG
TTTTCCGCAC
CCCGTGGATG



2401
2451
2501
2551
2601
2651
2701
2751
2801
2851
2901
2951
3001
3051
3101
3151
3201
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3301
3351
3401
3451
3501
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3951
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4051
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4151
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51
inl

20
251
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351
401
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501
551
601
651
701
751
801
851
S0l
951
1001
1051
1101
1181
1201
1251
1301

TGCAGTCGGEC
AGGCCATGAA
ACGAAAGGTA
CACGGRCGAC
ACARCACCTA
TACGGCAACA
TTATAACGGG
ATCTGGCAGA
GECAGTCTGC
ACTGCTGAAA
CGGCACGCGE
CCCTTCCTGA
CATCGAAACC
CAGCGGGCAG
GCGGCACGGA
ACACGCCGTA
TGGATGCCTC
GCCGACCGCA
CGCAGCGECA
TCAACAGTCT
GATATGCAGS
CGGCACGEGT
GGGAACAGGG
GGCATTGCCG
CATGGGACGC
GCATTAGTCT
CTCARRGGCC
CACCGGTGCG
AGCTGGGECGC
TTGACGGTCG
CGCCGARAAA
GCACGCTAGT
ARAGCCGTCC
CGACTACACG
AGACGGGEGE
GCGGATGTCG
CGCCGGTTCC
ACCGGTTCCT

MATHDDDVKX
AADVEADDFK
ADTDAALADT
DTVDKHAEAF
ARRTAACKAR
ADVYTREESD
VSDLRKETRQ
FRFTENFAAK
GIGSNSRATT
PPPNLHTGDF
SFPELYGRRE
AKPTDIRHVK
KNEMMVAAIR
QALLDYSGGD
NTYALLPFYE
GITAMWCLSA
SNDNLRTTLL
TRKGTSDIAYS
YGNNKSIMRV
GSLOLDGKGT
PFLSAAKIGQ
AMRTASARAH
ADRTDMPGIR
DHQGRRLEAV
GIAARTGENT
LRGLFSYGRY
LTVEGGLRYD
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AGCAACGACA ACCTGCGTAC CRCGTTGCTG ACGACGGCTIC AGGACATCGG
GTGGACAGCA AGTTCGGCTG GGGACTGCTG GATGCGEGTA
CGGACCCGCG TCCTTTCCGT TCGGCGACTT TACCGCCGAT
CATCCGATAT TGCCTACTCC TTCCGTARCG ACATTTCAGG
CTGATCABAR ARGGCGGCAG CCAACTGCAA CTGCACGGCA
TACGGGCAAR ACCATTATCG ARGACGGTIC GCIGCGTOTITS
ACARATCGGA TATGCGCGTC GAARCCAAAG GTGCGCTGAT
GCGGCATCCG GCGGCAGCCT GAACAGCGAC GGCATTIGICT

CAAGGGGGCA GGCTATCTCA ACAGTACCGE ACGACGTGTT
GITGCCGCCAR AATCGGGCAG GATTATTCTT TCTTCACAAAR
GACGGCEGLC TGCTGGCTTC CCTCGACAGL GTCGAAAAAA
TGAAGGCGAC ACGCTGTCCT ATTATGTCCG TCGCAGCAAT
CTGCTTCGECS AGCGGSCACAT TCCGCGCCCG CCGGTCTGRA
GAACAGGGCS GCAGCAATCT GGARAACCTG ATGGTCGAAC
CGRATCATCC GCAACACCCG AGACGGETTIGA AACTGCGGCA

CAGATATGCC
GCCETACAGC
CGCCECTACC
GACGCCECOT
CTGCGCGTCA
CGGCTGTTGAR
CGAAANCCGG
AGCRCATGGA
GTTTGCAGEC
TGTTCTCCTA
GACGARCATC
ACTGGGCCET
ARGGCGETC?
GECAGTACTT
CBGACTCGCG
TETTTGCAAC

NDIADSLDET

EIGHIDLVSH
NAWVKLGERG
KTDEGIRLMD
KDAQRGIITV
PYEASVRPTR
TTAQDIGAVG
FRNDISGTGG
ETRGALIYNG
LYTRLGKLLK
DYSFFTNIBT
SAPAGLKHAV
PYGATFRAAA
SDGLDHNGTG
TAAATLGMGR
KNSISRSTGA
LLKQDAFAEK

GGGCATCCGC
ATCCCARTGC
GITCTATGCCG
GARAGCCGTA
TCGCGCAAAC
GGCAARATGC
CGAAAATACG
GCGARAACAG
ATACGGCACG
CGGACGCTAC
CGGAAGGCAG
GTCAALGTTC
GCGCTACGAC
TGEGECTGGAG
GGTCTGARGC
GCCLEEGLETG
SCTTTACCGG
CCGCACACCC
CGGCTGGAAC
GCAACCACAG
CACCACCACC

ATTERLDTRL
LFQPYNVGRF
SSAAYHVGYN
IRNEMCKDRS
INLKPAIEAG
TAYMRKEAPE
IIGGRSVDGR
VRIVNNSFGT
QSDYGNLSYH
AGVDRSGEKF
TNPIQIAGTS
VDSKFGWGLL
LIKRGGESQLO
AASGGSLKSD
VDGTAIIGGK
DGGLLASLDS
EQGGSNLENL
AVQHANAADG
LRVIAQTQOD
STWSENSANA
DEHAEGSVNG
GSALGWSGNS

CCCTACSGCG
CGCCGACGET
ACAGTACCEC
TCGGACEEAET

GCGGCAGTALC

CGGCARCAGC
TETCGCARLCC
GAACGCGACC
CGCGACTGCA
GTCTGGTTGC
GGCTTGGCAC
CGGACGAGTC
ACTGA

AGETIYDIDE
NVDAKVKARE
FAEBTKTNIV
ANEAKQTAEE
TDIKADIATN
ASAERKSIADH
NVTAAVGGYK
YEWGSGGGGT
MLCAGRDDVA
YTGRGVEVGI
DGGGKDIEAS
PAGGIAPDAT
TSRAGTADLF
IRNKNMLFIF
KREMYGEPGT
PSAPIVTGTA
DAGRAMNGPA
LHGNNTYTGK
GIVYLADTDQ
LYMSARGKGA
VEKRTAGSEGD
MVELDASESS
VRIFNSLAAT
GETWEQGGVE
KTDSISLFAG
TLMOLGRIGG
LTEGTLVGLA
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CRACTITCCG
GTACCCATCT
CGCCCATGLC
TERACCACAR
GGTGGARCGT
CCAAACCGTC
CCACACTGGG
AARARCCGACA
TATCGGCTAT
TCAGCCGCAG
ALGCTGATGC
AACGGGAGAT
AGGATGCATT
CTCACTGARG
CTTGAGCGAT
TGAACGGACG
GCAACCGGCA
CGGLCTGGGC
GTTACAGCTA
GGCGTAGGCT

DGTITKKDAT
SEIEKLTTKL
KIDEKLEAVA
TRONVDARVK
KDNTAKKANS
DTRLNGLDKT
SESAVAIGTG
SAPDFNAGGT
VTDRDAKINA
VDTGESVGSI
FDDEAVIETE
LHIMNTNDET
QIANSEEQYR
STGNDAQAQP
EPLEYGSNHC
ALLLOKYPWM
SFPFGDFTAD
TIIEGGSLVL
SGANETVHIK
GYLNSTGRRV
TLSYYVRRGN
ATPETVETAR
VYADSTARHA
GRMRGSTQTV
IRHDAGDIGY
VNVPFAATGD
GLKLSQPLSD



1351
1401

8610-ORPAE.1
ATGGCCACAA ACGACGACGA TCTTAARARAAA
TECTGOOTAS AACAATGGOC AAGARATCRA

1
81
lo1i
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851
8201
251

1001 -

i051
1101
1151
i201
1251
1301
1351
1401
1451
1501
1551
1601
1651
1701
1751
1801
1851
1501
1951
2001
2051
2101
2151
2201
2251

1
52
101
151
201
251
301
351
401
451
501
551
601
651
701

CCATCTACGA
GCAGCCGATG
CCTGACTAAC
CCAAAGTAAA
GCAGACACTG
CACCAACGCC
AGACTAAGAC
GATACCGTCA
GGATGAAACC
CCAAACAGAC
GCTGCAGARA
TACTGCAGCC
AAGCTGATAT
GCCGACGTGT
TGETCTGAARC
BAAARRTCCAT
GTGTCAGACC
GCTCTCCGGT
GATCAGATTT
CATTTCGAALC
TGCCGAGCGC
TGGECAACCT
ATTGTCCGCT
CCATGCCTCA
TTAGCCTTTA
GGCTATGRACG
GGATATATAC
ACCTGACCGA
AATCCCGGTA
CACCCGATAC
TCAACGGCAC
ATTGTCGGCG
TGCTGTCATG
GCATCAACGA
GCCATCCGCG
AGCCGTCAGC
CTCTTCGGGE
CGGTCGCAGA
CGACAATTTT
CCCGAARTAT
ACCTCCTCAA
CCAACGCCAC
ATTTTGAGAA
CACTGA

MATNDDDVKR
AADVEADDFK
ADTDAALADT
DTVDKHAEAF
ARETAAGKAR
ADVYTREESD
VSDLRKETRQ
HFEPDGKYHL
IVRFSDHGHE
GYDGPQGGGY
NAGSMLTQGV
IVGAGDAVOG
AIRDWAVONP
RSOMGAIALP
TSSTVPPSNG
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RAVLFATAGYV ERDLNGRDYT VIGGFTGATA AGKTGARNM PETRLVAGLG
ADVEFGNGWN GCLARYSYAGS KQYGNHSGRV GVGYRFLEHH HHHHY

CATTGATGAR
TTGAAGCCGA
CTGACCARAA
AGCTGCAGAA
ATGCCGCTTT
TTGRATAARAT
ARATATCGTA
ACRAGCATGC
AACACTAARGE
GGCCGANGAA
CTGCAGCAGG
GACARGGCCG
CGCTACGARC
ACACCAGAGA
GCTACTACCG
TGCCGATCAC
TGCGCAARGA
CTGTTCCAAC
GGCAARCGAT
CCGACGGGAA
AGCGGCCATA
GATGATTCAA
TTTCCGATCA
CATTCCGATT
CCGCATCCAT
GGCCACAGGG
AGCTACGACA
CAACCGCAGC
GTATGCTGAC
AGCCCCGAGT
TGCAGATATC
CAGGCGATGC
CACGGCTTGEG
TTTGGCAGAT
ATTGGGCAGT
AATATCTTTA
AAAMTACGGC
TGGGCGCGAT
GCCGATGCGE
CCGTTCAAAC
CCGTGCCECC
CCGRAGACAG
GCACGTGAAA

AATVAIAARY
GLGLKRVVTHN
DAALDATTRA
NDIADSLDET
AAAGTANTAA
SKFVRIDGLN
GLAEQAALSG
FGSRGELAER
VHSPFDNHAS
PAPKGARDIY
GDGFRRATRY
ISEGSNIAVM
NAAQGIEAVS
_KGKSAVSDNF
KNVELADORE

CAAAGCCCGAAR
ARGCTGTCGC
ARRGATAATA
AGAGTCTGAC
ARAAATTGGA
GATACTCGCC
AACCCGCCAA
CTTACAACGT
TCTTTTATCC
ATACCACCTA
TCGCATTGGGE
CARGGCGGCCA
CGRGCACGAA
CTGATGAAGC
TGGGACGGAT
CGGCGGCTAT
TAAARGGCGT
ACCGGACAAC
GCAAGGEAGTA
TGGACAGATC
GTTAAARACA
CGTGCAGGGC
GICTECTTTIC
ATGGCGCAAC
CCAARACCCC
TGGCAGCCAT
TTGGGCGGCA
CGCATTGCCG
CATACGCCAA
TTGGAGCAGC

GTCRAACGGC

GCGTACCGTT
TATGATACGC

NNGQEINGFK
LTKTVNENKQ
LNKLGENITT
NTRADEAVKT
DKAEAVAARV
ATTEKLDTRL
LFQPYNVGGS
SGHIGLGKIQ
HSDSDEAGSP
SYDIKGVAQN
SPELDRSGNA
HGLGLLSTEN
NIFMAAIPIK
ADAAYAKYPS
PRTGVPFDGK

GCTGCCACTG
CGCTTTCARA
TTACCAAAAA
GGTCTGGGETC
AAACARACAA
AAAAGTTAAC
GATGCCGOTC
TATAACGACA
AAAARATTAGA
ARCGATATCG
CGTCAARACC
ACGTCGATCC
GCTGCCECTE
TGCAAAAGTT
TTGCTAAAAR
AGCAARATTTC
CACARCGCTTG
TAAACGETTT
GBCCTTGCAG
GGRETGGATCC
GGCAGGTTCT
TTCGGCAGCA
AAAAATACAA
TTAAAGGAAA
GTCCATTCCC
CGGTAGTCCC
ACGAACACCA
CCCGCTCCCA
TGCCCARART
GGCTTGCCGA
GGCRACGGAT
GGGCAATGCC
TCATCGGCGC
ATAAGCGAAG
CACCGARANC
TCAAAGACTA
ARTGCCGCAC
CCCCATCAAA
TCACGGCACA
AMAGGGAART
ATACCCETCC
GTTACGGCAA
ARAAATGTCA
TGACGGTARA

TCGAGCACCA C

AGETIYDIDE

FAEETKTNIV
ANEAKQTAER
TDIRADIATN
ASAFKSIADH
GGGGSDLAND
SHOLGNLMIQ
VDGFSLYRIE
IRLNLTDNRS
AEAFNGTADI
KMARINDLAD
GIGAVRGKYG
PYHSRNIRSN
GFPNFEREVK
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TGGCCATTGC
GCTGGAGAGA
AGACGCAACT
TGAAAAAAGT
ARCGTCGATG
ARCCAAGTTA
TGGATGCARC
TTTGCTGAAG
AGCCGTGGCT
CCGATTCATT
GCCAATGAAG
CAARGTAARR
GCACAGCTAA
ACCGACATCA
AGCARACAGT
TCAGAATTGA
GCTTCTGCTG
GGATAAARCA
ARCARGCCGC
GGAGGAGGAG
CAACCGTCAG
GGGGCGRACT
AGCCATCAGT
TATCGGCTAC
COTTCGACAA
GTTGACGGAT
TCCCGCCGAC
ARGGCGCGAG
ATCCGCCTCA
CCGTTTCCAC
TCAAACGCGC
GCCGARGCCT
GGCAGGAGAA
GCTCAAACAT
AAGATGGCGC

DGTITRKDAT
SEIEKLTTKL
KIDEKLEAVA
TRONVDAKVEK
RDNIAKKANS
DTRLNGLDKT
SFIRQVLDRQ
QAATKGNIGY
WDGYEHHPAD
TGQRLADREH
VENIIGAAGE
MAQLKDYAAA
LGGITAHPIK
LEQRYGKENI
YDTLEHHHHH



751

u*

H610~742
ATGGCCACAA ACGACGACGA TGTTAAAAAR GCTGCCACTG TGGCCATTGC
BACAATGGCC AAGAAATCAA CGGTTTCARA GCTGGAGAGA
CATTGATCAR GACGGCACAR TTACCAAAAA AGACGCAACT
TTGAAGCCGA CGACTTTAAR GGTCTGGATC
CTGACCARAR CCGTCAATGA ARACRARCAA
AGCTGCAGAA TCTGAAATAG ARARGTTAAC
ATGCCGCTTT AGCAGATACT GATGCCGCTC
TGGGASAAAA TATAACGACA

1

51
101
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851
301
851
1001
1051
1101
1151
1201
1251
1301
1351
1401
1451
1501
is51
1601
1651
1701
1751

1
51
in
151
201
251
301
351
401
451
501
551

TGCTGCCTAC
CCATCTACGA
GCAGCCGATG
CGTGACTAAC
CCAARGTAAR
GCAGACACTG
CACCAACGCC
AGACTAAGAL
GATACCETCG
GGATGRRACC
CCAAACAGAC
GCTGCAGAAR
TACTGCAGCC
AARGCTGATAT
GCCGACGTGT
TGCTCTGAAC
ARARATCCAT
CTGTCAGALC
GCTCTCCGGT
GTGTCGCCGC
CTCGACCATA
CAGGARAARC
ATGCAAACGSE
AGCCATITCE
CTTGGACAGT
CCGCCTTTCA
GTTGCGAARAC
TTTTGACAAG
TCGGTTCAGA
GCCAAGCAGG
TETCGACCTS
TCATCAGCGG
CTCGGTATCT
GARRACCGTA

DE 601 26 249 T2 2008.05.29

PTGAATAAAT
AAATATCGTA
ACAAGCATGC
AACACTARGG
GGCCGARAGAR
CTGCAGCAGG
GACAAGGCCG
CGCTACGAAC
ACACCAGAGHR
GCTACTACCG
TGCCGATCAC
TGCGCAAAGE
CTGTTCCAARC
CGACATCGGT
ARGACRAAGG
GAGAAACTGR
TEACAGCCTC
ACTTTATCCG
GEAGAGTTCC
GACCGAGCAR
GCCAGTTCAG
CTTCCCGAAG
CGATGCCGEC
GAMACGGCAA
e alele alnielnlols]
TTCCETCCTT
TTGGCGGAMA
ARCGGCATAC

AGCACCACCA CCACCACCAC

MATNDDDVEK
AADVEADDFK
ADTDAALADT
DIVDKHAEAF
AAETAAGKAE
ADVYTREESD
VSDLRKETRQ
LDHKDRGLQS
SRFODFIRQIE
VAKRQFRIGD

‘AKQGNGKIEH

LGIFGGKAQE

961c-983

1
51
io1
151
201
251
301
351
401
451
501

ATGGCCACAA
TECTGCCTAC
CCATCTACGA
GCAGCCGATG
CGTGACTAAC
CCAAAGTARA
GCAGACALTG
CACCAACGCC
AGACTAACGAC
GATACCGTCG
GGATGARACC

ARTVAIARRY
GLGLEKVVIN
DAALDATTHA
NDIADSLDET
ARAGTANTAA
SKFVRIDGLN
GLEEQAALSG
LTLDQSVRKN
VDGQLITLES
IAGEHTSFDK
LKSPELNVDL
VAGSAEVETV

ACGACGACGA
BAACRRTQCCO
CATTGATGAA
TTGAAGCCGA
CTGACCARARA
AGCTGCAGAA
ATGCCGCTTT
TTGAATAAAT
AMATATCGTA
ACARGCATGC
2ACACTARGS

ABRAATTGATG
CGRAGCATTC
CAGRCGRAGC
ACCAKRACARAA
CAAAGCCGAA
ARGCTETCGC
ABAGATAATA
AGAGTOTGAC
AARARTTGGA
GATACTCGCC
RACCCGACCAR
CTTACAACGT
GCGEGECTTG
TTTGCAGTCT
AGCTGECGET
ARTACGGGCA
CCARATCGAA
ARGTATACAA
ATACAAGATT
ARTCGGCEAC
GCGGCAGGGC
GGARAACTGA
AATCGAACAT
ATATCAAGCC
TACAACCAAG
AGCCCAGGARA
GCCATARTCGG
TGA

NNGQEINGFK
LTKTVNENKQ
LNKLGENITT
NTRADEAVKT
DRAEARVARRY
ATTEKLDTRL
LFQPYNVGGS
EXKLKLARQGA
GEFQVYRQSH
LPEGGRATYR
AAADIKPDGK
NGIRHIGLAA

TGTTARARDA
AEGDBABTOMA

Freeatian oy

GACGGCACAA
CGACTTTAAA
CCGTCRATGA
TCTGARATAG
AGCAGATACT
TGGGAGRARA
ARAATTEATG
CGAAGCATTC
CAGACGARAGC

ARARRTTAGA
AACGRTATCS
CPCAAMALCC
ACGTCGATGC
GCTGCCGLTG
TGCAAAAGTT
TTGCTAAAAA
AGCAARTTTG
CACACGCTTG
TGAACGETTT
GGCLTTGCAG
GGGTGGATCC
CCGRTGCACT
TTGACGCTCG
ACAAGGTGCG
AATTGARGAR
GTEGRCEGEC
ACAAAGCCAT
CGGAGCATTC
ATAGCGGGCE
GACATATCGC
CCTACACCAT
TTGARATCGC
GGATCGAAAA
CCGAGARAGG
GTTGCCGGCA
CCTTGCCGCC

TGAAAAAAGT
AACGTCGATO
AACCARGTTA
TGGATGCAAC
TTTCCTGAAG
AGCCOTGECT
CCGATTCATT
GCCAATGARAG
CARAGTAAAA
GCACAGCTAA
ACCGACATCA
AGCAAARCAGT
TCAGAATTGA
GCTTCTGCTS
GGATARAACA
AACARGCCGC
GGAGGGGETG
AACCGCACCG
ATCAGTCCGT
GAAARAAACTT
CGACAAGETC
AGCTCATTAC
TCCGCCTTAA
CGGGAAGATS
AACATACATC
GGGACGGCGT
AGATTTCGCC
CAGAACTCAR
CGCCATGCCO
CAGTTACTCC
GCGCGGAAGT
AAGCARCTCG

AGETIYDIDE DGTITRKDAT
NVDAKVKAAE SEIEKLTTKL
FAEETKTNIV KIDEKLEAVA

ANEAKQTAEE
TDIRADIATN
ASAERSTADH
GGGGVALDIG
EXTYGNGDSL
SALTAFQTEQ
GTAFGSDDAG
RHAVISGSVL
KQLEHHHHEH

GCTGCCACTG
CGETTTCAMR
TTACCAARAA
GGTCTGGGTC

TREQNVDAKVK
RDNIAKKANS
DTRLNGLDKT
AGLADALTAP
NTGKLKNDKV
IQDSEHSGKM
GRLTYTIDFA
YNQAEKRGSYS

*

TGGCCATTGC
GCTGEAGAGA
AGACGCAARCT
TGRARAARGT

AARCAARCAR AACGTCGATG
AARRGTTAAC AACCAAGTTA
GATGCCGCTC TGGATGCAAC
TATAACGACA TTTGCTGAAG
AAARATTAGA AGCCETGGCT
AACGATATCG CCGATTCATT
COTCAAAACC GCCAATGAAG
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£01
651
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751
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1151
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1251
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1351
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3651
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3751
3801
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CCAAACAGAC GGCCGAAGAA
GCTGCAGARR CTGCRGCAGG
TACTGCAGCC GACAAGGCCG
AAGCTGATAT CGCTACGRAC
GCCGACGTGT ACACCAGAGA
TGGTCTGARC GCTACTACCG

GTATCGTCGA
TATGGCAGAA
GTATATGCGG
CTTCTTTCGA
ATCCGCCACG
TGGCGEGCET

CGACGCTACA
GTTGCAGCCA
CATCGTCAAT
TTTTCCAAAT
TATTCOGGCG
CGATTACGGC
TCTTTTCGAC
TTGCCATTTT
CGTAGACCGC
GTACAGRACC
TGETGCCTGT
CCCGATTCAA
CGECGECTCT
CGTACCACGT
CAGCAAGTTC
CCGCETCCTT
GATATTGCCT
CAAANAAGGC
GCAAAACCAT
TCGGATATGC
ATCCGECGEC
ACCAATCCGG
GACGGCARAG
CGGTACGGCG

ACAGCATGCG
CTACCGTCTA
CGCCTGAARG
CGTCATCGCG
TTGARGGCAA
ACCGGCGAAA
ATGGAGCGAA
CAGGCATACG
TCCTACGGAC
ACATGCGGAA
GCGGTGTCAA
GGTCTGCGCT
TGCTTTGGGC
TCGCGGGTICT

CATAATGAAT
TCCGCAATGC
ARCAGTTTTG
AGCCAATTCG
GTGATAAAAC
AACCTGTCCT
AGGCAATGAC
ATGAAAAAGA
AGTGGAGRAR
GCTTGAGTAT
CGGCACCCTA
ATTGCCGGAA
GCTGCTGCAG
TCCTGACGAC
GGCTGGGGAC
TCCETTCGGEC
ACTCCTTICCG
GGCAGCCAAC
TATCGAAGGC
GCGTCGAAAC
AGCCTGAACA
CGCAAACGAA
GTACGCTGTA
ATTRTCGGCG
TCTCAACAGT
GGCAGGATTA
GCTTCCCTCG
GTCCTATTAT
CACATTCCGC
ARTCTGGAAA
ACCCGAGACG
TCCGCCCCTA
ARTGCCGCCG
TGCCGACAGT
CCGTATCGGA
CARACCCAAC
AATGCGCGGC
ATACGACAGC
ARCAGTGCRR
GCACGATGCG
GCTACAAAAA
GGCAGCGTCA
CGTTCCGTTT
ACGACCTGCT
TGGAGCGGCA
GAAGCTGTCG

ACCARACAAR ACGTCGATGC
CAAAGCCGAA GCTGCCGCTG
AAGCTGTCGC TGCAAAAGTT
ARAGATAATA TTGCTARAAA
AGAGTCTGAC AGCAARITTG
ARAAATTGGA CACACGCTTG
GATACTCGCC TGARCGGTTT
AACCCGCCAA GRCCTTGCAG
CTTACAACGT GGGTGGATCC
AATGCAGGCG GTACCGGTAT
ATCAGCAGCA GTATCTTACG
GAAGCATGCT CTGTGCCGGT
GCCAARATCA ATGCCCCCCC
CCCAARTGAC GCATACAAGA
CAGGCTATAC AGBGACGCGGG
TCCGTCGGCA GCATATCCTT
CTATAACGAR RATTACARAA
CTGAAGACGS AGGCGGTARA
GTTATAGAGA CTGAAGCAAA
CGGACACATC GATTTGGTCT
GCAGACCTGC AGGCGGTATT
ACGAATGATG AAACCAAGAA

ATGGGETCARG
GAACMAACATC
GAGGAGCAGT
AGACGAGGGT
ACCARCATCCG
GCACAAGCTC
CGCTCAARRA
AGTTCARACG
GGCTCCAACC
TGAAGCRAGC
CATCCTTTTC
ARATACCCGT
GGCTCAGGAC
TSCTEEATGC
GACTTTACCG
TAACGACATT
TGCARCTGCA
GGTTCGCTGG
CARAAGGTGCG
GCGACGGCAT
ACCGTACACA
CACACGTTTG
GCAAGCTGTA
ACCGGACGAC
TTCTTTCTTC
ACAGCGTCGA
GTCCETCGCG
GLCCCGCCEET
ACCTGATGGT
GTTGARACTG
CGGCGCAACT
ACGCTGTACG
ACCGCCGCCT
CGGGTTGGAC
AGGACGGTGG
AGTACCCAARA
AGCCGCCACA
ATGCAARAAC
GGCGATATCS
CAGCATCAGC
ACGGCALGCT
GCCGCAACGG
CAAACAGGAT
ACARGCCTCAC
CAACCCTTGA

CTGGGCGAAC
GAGGGCAGGC
ACCGCCARGT
ATCCGCCTGA
TAATAAARAC
AGCCCAACAC
GGCATTATCA
GGAAATGTAT
ATTGCGGAAT
GTCCGTTTCA
CGCACCCATC
GGATGAGCAA
ATCGGTGCAG
GGGTAAGGCC
CCGATACGAA
TCAGGCACGG
CGGCARCAAC
TGTTGTACGG
CTGATTTATA
TGTCTATCTG
TCAARGGCAG
GGCAARCTGC
CATGTCGGCA
GTGTTCCCTT
ACAAACATCG
ARAAACAGCG
GCAATGCGGC
CTGAARCACG
CGAACTGGAT
CGGCAGCCGA
TTCCGCGCAG
CATCTTCARC
ATGCCGATAT
CACAACGGCA
AACGTGGGAA
CCGTCGGCAT
CTGGGCATGE
CGACAGCATT
GCTATCTCAA
CGCAGCACCG
GATGCAGCTG
GAGATTTGAC
GCATICGCCG
TGARGGCACG
GCGATAAAGC
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CAAAGTARAR
GCACAGCTAR
ACCGACATCA
AGCAAACAGT
TCAGAATTGA
GCTTCTGCTG
GGATAAAACA
AACARGCCGC

GGCGGAGGCSE

CGGCAGCAAC

CCGGTATCAAR
CGGGATGACG
CCCGAATCTG
ATTTGATCAA
GTAGAGGTAG

TCCCBAACTG

ACTATACGGC

GACATTGAAG

GCCGACGGAT

CCCATATTAT

GCGCCCGATG
CGAAATGATG

GTGGCGTECG
ACTGCCGACC
GTTGCTCGAC
TGCAACAGAG
ATGCTTTTCA
ATATGCCCTA

CAGTCGCAGG
GGAGAACCGG
TACTGCCATG

CCCGTACAAA
GTAACCGGCA
CGACAACCTG
TCGGCETGGA
ATGAACGGAC
AGGTACATCC
GCGGCCTGAT
ACCTATACGG

CAACAACAAA
ACGGGGCGGC
GCAGATACCG
TCTGCAGCTG

TGAAAGTGGA
CGCGGCAAGG

CCTGAGTGCC
AAACCGACGG

GGCAGTGARG
ACGGACTGCT

CCGTAGARCA
GCCTCCGAAT

CCGCACAGAT
CGGCAGCCGT

ASTCTCGCCG

GCAGGGACGC

CGGGTCTGCG
CAGGGCGGTG
TGCCGCGRAA
GACGCAGCAC
AGTCTGTTTG
AGGCCTGTTIC
GTGCGGACGA
GGCGCACTGA
GGTCGAAGGC
AARAAMGGCAG
CTGGTCGGAC
CGTCCTGTTT



" 1101
1151
1201
1251
1301
1351

GCARCGGCEE

ATATGCCGCA
GGCAACGGCT
GTACGGCAAC
ACCACCACCA

AADVERDDFR

ADVYTREESD
VSDLRKETRQ
SRATTARSAR

IRHVKEIGHI

962cL-ORT'46.1

1
51
101
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851
S0l
951
1001
ie51
1101
1151
1201
1251
1301
1351
1401

ATGAAACACT
CTGTAGCGGC
CCACTGTGGC
TTCAAAGCTG
CAAAABAGAC
TGGGTCTGAA
ARACAAAACG
GTTARCAACC
CCGCTCTGGA
ACGACATTTG
NTTAGAAGCC
ATATCGCCCGA
ARAACCGCCA
CGATGCCAAA
CCGCTERCAC
ABAGTTACCG
TAAAARAGCA
AATTTGTCAG
CGCTTEGCTT
CGGTTTGGAT
TTGCAGAACA
GGATCCGGAG
GGTTCTCGAC
GCAGCAGGGS
ATACAAAGCC
AGGAAARTATC
ATTCCCCOTT
AGTCCCGTTG
ACACCATCCC

DE 601 26 249 T2 2008.05.29

GCGTGGAACG
ACCGGCGCGA
CACCCGTCTS
GGARCGGCTT
CACAGCGGAC
CCACCRCTGA

AATVATAAARY
GLGLXKVVTN
DAALDATTNA
NDIADSLDET
AAAGTANTAR
SKFVRIDGLN
GLAEQAALSG
VSYAGIRKNEM
AYKNLINLKP
HYRNYTAYMR
DLVSHIIGGR
LGERGVRIVN
IRLMOOSDYG
GIITVAGVDR

GGCTACATTG
CGACAACCAT
ACGGATTTAG
GCCGACGGCT

CGACCTGARC
CTGCAGCAAC
GITGCCEECC
GGCACGTTAC
GAGTCGHCCT

NNCQEINGFK
LTKTVNENKQ
LNKLGENITT
NTKADEAVET
DRABAVAAKY
ATTERLDTRL
LFQPYNVGES
CRDRSMLCAG
AIEAGYTGRG
KEAPEDGGGK
SVDGRPAGGI
NSFGTTSRAG
NLSYHIRNKN
SGEKFKREMY
IAGTSFEAPY
GWGLLDAGRA
GSQLOLHGNN
SLNSDGIVYL
IIGGKLYMSA
ASLDSVEKTA
NLENLMVELD
NAADGVRIFN
QTQODGGTWE
NSANAKTDSI
GSVNGTLMOL
WSGNSLTEGT
TCGATAATGKT
HSCGRVGVGYR

AGTACTGACC
CCACAAACGA
GCCTACAACA

AGATTTGGCA
TCGAACCCGA
GAGCGCAGCG
CAARCCTGATG
TCCGCTTTIC
GCCTCACATT
CCTTTACCGC

GGACGCGACT
CGBCAAGACG
TGGGCGCGGA
AGCTACGCCE
AGGCTACCGS

AGETIYDIDE
RVDAKVKAAE
PAEBETKTNIV
ANERKQTAEE
TDIRKADIATN
ASAERSIADH
GGGGTSAPDF
RDDVAVTDRD
VEVGIVDTGE
DIRASFDDEM
APDATLHIMN
TADLFQIANS
MLFIFSTGND
GEPCTEPLEY
VIGTAALLLD
MNGPASFFFG
TYTGRTIIEG
ADTDQSGANE
RGRGAGYLNS
GSEGDTLSYY
ASESSATPET
SLAATVYADS
QGGVEGKMRG
SLPAGIRHDA
GALGGVNVEPF
LVGLAGLRLS
GARNMPHTRL
FLEHHHHHH*

CAGAGAAGAG
CTACCGAARA
GATCACGATA
CAAARGABACC
TCCAACCTTA
AACGATTCTT
CGGGAAATAC
GCCATATCGG
ATTCAACAGG
CGATCACGGG
CCGATTCTGA
ATCCATTGGGE

ACACGGTAAC
GGGGCACGCA
TCTCGAATTC
GTTCCAARACA
TTCCTCGAGC

DTRLNGLDKT
NAGGTGIGSN
AKINAPPPNL
SVGSISFPEL
VIETEAKPTD
TNDETRKNEMM
EEQYRQALLD
AQAQPNTYAL
GSNHCGITAM
KYPWMSNDNL.
DFTADTKGTS
GSLVLYGRNK
TVHIERGSLOL
TGRRVPFLSA
VRRGNAARTA
VETAARADRTD
TAAHADMQGR
STQTVGIAAK
GDIGYLKGLE
AATGDLTVEG
QPLSDKAVLF
VAGLGADVEF

TTGCCACTTT
ARAAAAGCTG
AATCAACGGT
GCACAATTAC
TTTAAAGGTO
CAATGAAAAC
AAATAGAAMA
GATACTGATG
AGAAAATATA
TTGATGARAA
GCATTCAACG
CGAAGCCGTC
AACAAMACGT
GCCGARGCTG
TGTCGCTGCA
ATAATATTGC
TCTGACAGCA
ATTGGACACA
CTCGCCTGAA
CGCCAAGGCC
CAACGTGGGT
TTATCCGGCA
CACCTATTCG
ATTGGGAAAA
CGGCCATTAA
CACGAAGTCC
TGAAGCCGGT
ACGGATACGA

ATGACGGGCC ACAGGGCGGC GGCTATCCCE
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1451
1501
1551
1601
1651
1701
1751
1801
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1901
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2001
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1
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-~ 701
751
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CTCCCARAGG CGCGAGGGAT
CABAATATCC GCCTCAACCT
TGCCGACCGT TTCCACAATG
ACGGATTCAA ACGCGCCACC
AATGCCGCCG AAGCCTTCRA
CGGCGCGECA GGAGAAATTG
GCGAAGGCTC ARACATTGCT
GAAAMCAAGA TGGCGCGCAT
AGACTATGCC GCAGCAGCCA

TTFAEETKTN
KTANEAKQTA
KVTDIKADIA
RLASAEKSIA
GSGGGGSDLA
IQSHQLGNLM
SPVDGFSLYR
QNIRLNLTDN
NAAEAFNGTA
ENKMARINDL
IRGIGAVRGK
PSPYHSRNIR
GKGFPNFEKH

S6ielL~-741

1

51
101
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851
901
951
1001
1051
1101
1151
1201
1251
1301
1351
1401

ATGAARCACT
CTGTAGCGGC
CCACTGTGGC
TTCARRGCTG
CAAARAAGAC
TGGGTCTGAA
ARRCARAACG
GTTAACAACC
CCGCTCTGGA
ACGACATTTG
ATTAGARGCC
ATATCGCCGA
ARRACCGCCA
CGATGCCAAA
CCGCTGGCAC
AARGTTACCG
TAAARRAGCA
AATTTGTCAG
CGCTTGGCTT
CGGTTTGGAT
TTGCAGAACA
GGATCCGGAG
TGCACTAACC
CGCTGGATCA
GGTGCGGAAA
GAAGAACGAC
ACGGGCAGCT

TAILATFCSG

ATATACAGCT ACGACATARAR AGGCGTTGCC

GACCGACARL
CCGGTAGTAT
CGATACAGOC
CGGCACTCCA
TCGGCGCAGG
GTCATGCACG
CAACGATTTC
TCCBCGATTA
GTCRAGCARTA
TCGGGGAARA
CGCAGATGSG
AATTTTIGCCA
ARATATCCGT
CCTCAACCET
CGCCACCCGA
TGAGAAGCAC

ALAATNDDDV

DEDGTITKKD ATAADVERDD
ABSBIEKLTT KLADIDAALA
IVEIDEKLEA VADTVDKHAE
EETRQNVDAR VKAARETAARGK
THEDNIAKKA NSADVYTRER
DHDTRLNGLD KTVSDLRKET
NDSFIRQVLD RQHFEPDGKY
IQQAAIRGNI GYIVRFSDHG
THWDGYEHHEP ADGYDGPQGG
RSTGORLADR PFPHNAGSMLIQ
DIVRNIIGAA GEIVGAGDAV
ADMAQLKDYA AAAIRDWAVD
YCLGGITAHP TRKRSOMGAIA
SNLEQRYGKE NITSSTVEPS
VKYDT*

TTCCATCCAA AGTACTGACC
GCACTGGCAG CCACAAACGA
CATTGCTGCT GCCTACAACA
GAGAGACCAT CTACGACATT
GCAACTGCAG CCGATGTTGA
ABAAGTCGTG ACTAACCTGA
TCGATGCCAR AGTAAAAGCT
AAGTTAGCAG ACACTGATGC

CGCAGCACCG GACARCGHCT
GCTGACGCAA GGAGTAGGCG
CCGAGCTGGA CAGATCGGGC
GATATCGTTA AAAACATCAT
CGATGCCGTG CAGGGCATAR
GCTTGEETCT GCTTTCCACC
GCAGATATGG CGCARCTCAA
GGCAGTCCAA AACCCCAATG
TCTITATGGC AGCCATCCCC
TACGGCTTGG GCGGCATCAC
CGCGATCGCA TTGCCGAAAG
ATGCGGCATA CGCCAAATAC
TCAAACTTGG AGCAGCGTTA
GCCGCCGTCA AACGGCARAA
AGACAGGCGT ACCGTTTGAC
GTGAARTATG ATACGTAACT

RKAATVAIAR AYNNGQEING
FRGLGLKKVV TNLTKTVNEN
DTDAALDATT NALNKLGENI
AFPNDIADSLD ETNTRADERV
REAARRGTANT AARDKAEAVARA
SDSKFVRIDG LNATTERLDT
ROGLAEQAAL SGLFQPYNVG
HLFGSRGELA ERSGHIGLGK
EEVHSPFDNH ASHSDSDEAG
GYPAPRGARD IYSYDIKGVA
GVGDGFERAT RYSPELDRSG
QGISEGSNIA VMHGLGLLST
NPNAAQGIEM VSNIFMAAIP
LPKGKSAVSD NFADAAYAKY
NGKNVKLADQ RHAPKTGVEPFD

TGCARCCACC
CTGAAGAGAC
GTGGCTGATA
TTCATTGGAT
RTGAAGCCAA
GTARARGCTG
AGCTAATACT
ACATCARAGC
ARCAGTGCCG
AATTGATGGT
CTGCTGAARA
ARRACAGTGT
AGCCGCGCTC
GGGGTGGTGT
GCACCGCTCS
GTCCGTCAGG
AAACTTATGGE
AAGGTCAGCC
CATTACCTTG

AGCCATTCCG CCTTAACCGC
GCATTCCGGG AAGATGGTIC

AACGCCTTGA
TARGACAART
CCGTCGACAA
GAMACCARCA
ACAGACGGCC
CAGARACTGC
GCAGCCGACA
TGATATCGCT
ACGTGTACAC
CTGAACGCTA
ATCCRTTGCC
CAGACCTGCG
TCCCETCTET
CGCCGCCGRC
ACCATARAGA
AABRARCGAGA
ARACGGTGAC
GTTTCGACTT
GAGAGTGGAG
CTTTCAGACC

ACAGCCATCC
CGACGATGTT
ATGGCCARGA
GATGAAGACG
AGCCGACGRLC
CCAARACCGT
GCAGAATCTG
CGCTTTAGCA
ATARATTGGG
ATCGTAAARA
GCATGCCGAA
CTAAGGCAGA
GAAGAAACCA
AGCAGGCAAA
AGGCCGAAGC
ACGARCAARG
CAGAGRAGAG
CTACCGAARA
GATCACGATA
CAAAGAAACC
TCCAACCTTA
ATCGETGCGE
CAARGGTTTG
AACTGAAGCT
AGCCTCAATA
TATCCGCCAA
AGTTCCAAGT
GAGCAMATAC

TTGCCACTTT
ARARAAGCTG
AATCAACGGT
GCACAATTAC
TTTARAGCTC
CAATGARAAC
AMATAGARAA
GATACTGATG
AGAARATATA
TTGATGAAAA
GCATTCAACG
CGAAGCCGTC
AACAARACGT
GCCGAAGCTG
TGTCGCTGCA
ATAATATTGC
TCTGACAGCA
ATTGGACACA
CTCGCCTGRAA
CGCCAAGGCC
CAACGTGGGT
GGCTTGCCGA
CAGTCTTITGA
GGCGGCACAA
CGGGCAARTT
ATCGAAGTGG
ATACAMACKAD
AAGATTCGGA

CGAAACGCCA GTTCAGAATC GGCGACATAG
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TACATCTTET QGACAAGCTTC

TATCCCCGGRA CGGCCTTCCE TTCAGACGAT

CACCATAGAT

TTCGCCGCCA AGCAGGGARA

AATCGCCAGA ACTCAATGTC GRCCTGGLCG

GGAAAACGCC
GAAAGGCAGT
CCGGCAGCGC
GCCGCCRAGC

MRKHFPSKVLT
FRAGETIYDI
KOWVDARVKA
TTFAEETRTN
KTANEAKQTA
EKVITDIRADIA
RLASAERSIA
GSGGGGVAAD
GAEKTYGNGD
SHEALTAFQT
YRGTAFGSDD
GKRHAVISGS
AARQLEHHHE

961cl~983

1

51
101
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851
901
951
1001
1051
1101
1151
1201
1251
1301
1351
1401
1451
1501
1551
1601
1651
1701
1751
1801
1851
1901
1351
2001
2051

ATGAAACACT
CTGTAGLGEC
CCACTATGGC
TTCAAAGCTG
CAAMAAAAGAC
TCGETCTGAR
ARACAMNAACG
GTTAACAACC
CCGCTCTGGA
ACGACATTTG
ATTAGRAGCC
ATATCGCCGA
AAARCCGCCA
CGATGCCAAA
CCGCTGGCAC
AMAAGTTACCG
TARRDAAGCA
ARTTTGTCAG
CGCTTGECTT
CGGTTTGGAT
TTGCAGAACA
GGATCCGGCG
CGGTATCGGC
CTTACGCCGG
GCCGGTCCGE
CCCCCCCCCe
ACAAGAATTT
CGCGGEGGTAG
ATCCTTTCCC
ACARAARRACTA
GGTAAAGACA
AGCAARGCCG
TGGTCTCCCA
GGTATTGCGC
CARGAACGAA
GCGAACGTGG
GCAGGCACTG
CCAAGCGTTG
GCCTGATGCA
AAAARCATGC
CARCACATAT
TTATCACAGT

ATGCCGTCAT CAGCGGTICC
TACTCCCTCG GTATCTTTIOG
GGAAGTGARA ACCGTAAACC
AACTCGAGCA CCACCACCAC

TAILATFCSG ALAATNDDDV
DEDGTITRKED ATAADVEADD
AESEIERLTT KLADTDAALA
IVEIDERLER VADTVDEKHAR
EETRONVDAK VKAAETARGK
TNEKDRIAKKA NSADVYTRER
DHDTRLNGLD KTVSDLRKET
IGAGLADALT APLDHKDRGL
SLNTGKLEND KVSRFDFIRQ
EQIQDSEHSG KMVAKRQFRI
AGGKLTYTID FAARQGNGKI
VLYNQAEKGS YSLGIFGGKA

CCGAAGGBCGG CAGGGCGACA
GCCGBCGGAA ARCTGACCTA
CGGCAABRATC GRACATTTGA
CCGCCGATAT CAAGCCGGAT
GTCCTTTACA ACCAAGCCGA
COGAAARGCC CAGGAAGTTG
GCATACGCCA TATCGGCCTT
CACCACTIGA .

KXAATVAIAA AYNNGOBING
FRGLGLEKVV TRLTRKTVNEN
DTDAALDATT RALNKLGENY
AFNDIADSLD ETNTRADEAV
ABEARAAGTANT AADKAEAVAA
SDSKFVRIDG LNATTERLDY
RQGLAEQAAL SGLFQPYNVG
QSLTLDQSVR FNEKLKLAAQ
IEVDGQLITL ESGEFQVYKQ
GDIAGEHTSF OKLPEGGRAT
EHLKSPELNV DLAAADIKPD
QEVAGSAEVRK TVNGIRHIGL

mt

TTCCATCCAR
GCACTGGCAG
CATTGCTGCT
GAGAGACCAT
GCAACTGCRAG
ARAAGTCGTG
TCGATGCCAA
AAGTTAGCAG
TGCAACCACC
CTGAAGAGAC
GTGGCTGATA
TTCATTGGAT
ATGAAGCCAR
GTAMAAAGCTG
AGCTAATACT
ACATCAARGC
AACAGTGCCG
AATTGATGGT
CTGCTGAARA
AAAACAGTGT
AGCCGOGCTC
GAGGCGGCAC
AGCARCAGCA
TRATCAAGAAC
ATGACGTTGC
AATCTGCATA
GATCAACCTC
AGGTAGGTAT
GARCTGTATG
TACGGCGTAT
TTGARGCTTC
ACGGATATCC
TATTATTGEC
CCGATGCGAC
ATGATGGTTG
CGTGCGCATC
CCGACCTTTT
CTCGACTATT
ACAGAGCGAT
TITTCATCTT
GCCCTATTGC
CGCAGGCGTA

AGTACTGACC
CCACAAACGA
GCCTACAARCA
CTACGACATT
CCGATGTTGA
ACTAACCTGA
AGTARRAGCT
ACACTGATGC
ARCGCCTTGA
TAAGACAAAT
CCGTCGACAA
GAAACCAACA
ACAGRCGGCC
CAGAARCTGC
GCAGCCGACA
TGATATCGCT
ACGTGTACAC
CTGAACGCTA
ATCCATTGCC
CAGACCTGCG
TCCEETLTCT
TTCTGCGCCC
GAGCAACAAC
GAAATGTGCA
GGTTACAGAC
CCGGAGACTT
AMACCTGCAM
CGTCGACACA
GCAGARARGA

ACAGCCATCC
CGACGATGTT
ATGGCCARMGA
CATGAAGALCG
AGCCGACGAC
CCARAACCGT
GCAGARTCTG
CGCTTTAGCA
ATAAATTGGG
ATCGTAAAAMN
GCATGCCGAA
CTAAGGCAGA
GAAGRAACCA
AGCAGGCAAA
AGGCCGAAGC
ACGARCAMAG
CAGAGAAGAG
CTACCGAARA
GATCACGATA
CAAAGARANCC
TCCAACCTTA
GACTTCAATG
AGCGAAATCA
AAGACAGAAG
AGGGATGCCA
TCCAAACCCA
TTGAAGCAGG
GGCGAATCCG
ACACGGCTAT

ATGCGGAAGG AAGCGUCTGA
TTTCGACGAT GAGGCCGTTA
GCCACGTARA AGRAATCGGA
CEECETTOCE TGGACGGCAG
GCTACACATA ATGAATACGA
CAGCCATCCG CAATGCATGG
GTCAATARCA GTTTTGGAAC
CCRAATAGCC AATTCGGAGG
COGGCGGTGA TAAARACAGAC
TACGGCARCC TGTCCTACCA
TTCGACAGGC AATGACGCAC
CATTTTATGA AARAGACGLT
GACCGCAGTG GAGAARAGTT
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TTGCCACTTT
AAARAAGCTG
AATCARCGGT
GCACAATTAL
TTTARAGGTC
CAATGAAAAC
ARATAGAANA
GATACTGATG
AGAARATATA
TTGATGBAMA
GCATTCAACG
CGAAGCCGTC
AACAARNCGT
GCCGAAGCTG
TGTCGCTGCA
ATAATATTGC
TCTGACAGCA
ATTGGACACA
CTCGCCTGAR
CGCCAAGGCC
CAACGTGGGT
CAGGCGGTAC
GCAGCAGTAT
CATGCTCTGT
AAATCAATGC
AATGACGCAT
CTATACAGGA
TCGGCAGCAT
AACGAAARTT
AGRCGGAGGC
TAGAGACTGA

CACATCGATT
ACCTRORGEC

ATGATGAAAC
GTCAARGCTGG
AACATCGAGS
AGCAGTACCG
GAGGGTATCC
CATCCGTAAT
AAGCTCAGCC
CAARAAGGCA
CAAACGGGAA
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ATCTATGGAG ARCCGGGTAC AGARACCGCTT GAGTATGGCT
GCCATGTGET GCCTETCGGEL

CGGAATTACT
GTTTCACCCG
CCCATCGTAA
GAGCAACGAC
GTACAGTCGG

TACARRCCCG ATTCAAATTG

CCGGCALGEC

GGCTCTGCTE

ARCCTGCGTA CCACGTTGCT

CATGGACRGC

ARGTTCGGCT

AAGGCCATGA ACGGRCCCGC GTCCTTTCCG

TACGARAGGT
GCACBRELGE
AACAACRCCT

ACATCCGATA
CCTGAPCRAR
APRCGGGCAR

TTGCCTACTC
ARAGGCGGCA
RACCATTATC

GTACGGCARC AACARATCGG ATATGCGCGT

TTTATAACGS

GGLUGGLATCC

GGCGBCAGCC

TATCTGGCAG ATACCGACCA ATCCGECGCA

AGCCGACCGC
GCBCAGCGGC
TICARCAGTC
CGATATGCAG
ACGGCALGES
TGGGAACAGS
CGRCATTGCC
CCATGEGACG
AGCATTAGTC
TCTCARAGGC
GCACCQEETAC
CAGCTGGECG
TTTGACGGTC
TCGCCGABRAR
GGCACGCTGE
TARAGCCGTC
GCGACTACAC
ARGACGGGGG
CGCGGATGTC
ACGCCGGTTC
TACCGETICT

GGTAACGGGEC
CACGCAMTAT
GRATTCGGCA
CAARCAGTAC
GACTCGAG

GCARRGGTAC
ACGGCGATTA
AGGCTATCTC
ARATCEGECA
CTGCTGGCTT
CACGCTGTCC
CAGCGGCACA
GGCAGCAATC
CGCAACACCC
CGGBCATCCG
CATGCGAATG
CGTCTATGCC
TGAAAGCCGT
ATCGCGCARA
AGGCAAARTG
GCGAARATAC
AGCGRAARCA
CATACGGCAC
ACGGACGCTA
GCGGRAGGCA
TGTCAACGTT
TGCGCTACGA
TTGGGCTGGA
GGGTCTGAAG
CGELCGGELET
GGCTTTALCG
GCCGCACACC
ACGGCTGGAA
GGCAACCACA

ACCCTATGAA
CCGGAACATC

GCGTCAACGS
CCGTTTGCQR
CCTGCTCAAA
GCGGCAACAG
CTGTCGCARC
GGAACGCGAC
GCGCGACTGC
CGTCTGETEG
CGGCTTGGCA
GCGGACGAGT

MEHFPSRVLT TAILATFCSG ALAATNDDDV KKAATVAIAA
FRAGETIYDI DEDGTITKKD ATAADVEADD FKGLGLKRVV
KONVDAKVKA ABSEIEKLTT KLADTDAALA DTDAALDATT
PTFAEETKTN IVKIDEKLEA VADTVDKHAR AFNDIADSLD
KTANEAKQTA RETKQNVDAK VKAAETAAGK AEAARGTANT
KVIDIKADIA TNKDNIAKRA NSADVYTREE SDSKFVRIDG
RLASAEKSIA DHDTRINGLD KTVSDIRKET RQGLAEQAAL
GSGGGGTSAP DPNAGGTGIG SNSRATTARS AAVSYAGIRN
AGRDDVAVTD RDAKINAPPP NLETGDFPNP NDAYRNLINL
RGVEVGIVDT GRSVGSISFP ELYGREEHGY NENYENYTAY
GKDIEASFDD EAVIETEAKP TDIREVKEIG HIDLVSHIIG
GIAPDATLHI MNTNDETRNE MMVARIRNAW VKLGERGVRI
AGTADLFQIA NSEEQYRQAL LDYSGGDKTD EGIRIMOQSD
KNMLFIFSTG NDAQAQPNTY ALLPFYEKDA QKGIITVAGV
MYGEPGTEPL EYGSNHCGIT AMWCLSAPYE ASVRFTRTNP
PIVIGTAALL LQKYPWMSND NLRTTLLTTA QDIGRVGVDS
KAMNGPASFP FPGDFTADTKG TSDIAYSFRN DISGTGGLIK
NNTYTGKTII EGGSLVLYGN NKSDMRVETR GALIYNGAAS
YLADTDQSGA NETVHIRGSL QLDGEGTLYT RLGKLLEVDG
SERGRGAGYL NSTGRRVPFL: SAAKIGQDYS FFTNIETDGG
TAGSEGDTLS YYVRRGNAAR TASAARHSAP AGLKHAVEQG
LDASESSATP ETVETAAADR TDMPGIRPYG ATFRARARVQ
FNSLAATVYA DSTARHADMQO GRRLEAVSDG LDHNGTGLRV
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CCAACCATTG
GCAAGCGTCC
CTTTTCCGCA
ACCCGTGGAT
CAGGACATCG
GGATGCGGGT
TTACCCCCGA
GACATTTCAG
ACTGCACGEC
CGCTGETETT
GETGCECTGRA
CGBCATTGTC
TACACATCARA
COTTTGCCCA
GCTGTACATG
GACGACATGT
TTCTPCACAAR
CGTCGARARA
GTCGCGGCAA

CGGCGTAGGC

AYNNGQEING
TRLTKTVNEN
NALNKLGENT
ETNTKADEAV
AADRAEAVAA.
LNATTERLDT
SGLFQPYNVG
EMCKDRSMLC
KPAIEAGYTG
MRKEAFEDGG
GRSVDGRPAG
VNNSFGTTSR
YGNLSYHIRN
DRSGEKFKRE
IQTAGTSFSA
KFGWGLLDAG
RGGSQLOLKG
GGSLNSDGIV
TATIGGKLYM
LLASLDSVEK
GSNLENLMVE
HANAADGVRI
IAQTQODGGT
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1151 WECGGVEGKM RGSTQTVGIA AKTGENTTAR ATLGMGRSTW SENSANAKID
1201 SISLFAGIRH DAGDIGYLKG LFSYGRYKNS ISRSTGADEH AECSVNGTLM
1251 QLGALGGVNV PFAATGDLTV EGGLRYDLLK QDRFAEZKGSA LOWSUNSLTE
1301 GTLVGLAGLK LSQPLSDKAV LFATAGVERD LNGRDYTVTG GFTGATAATG
1351 KTGARNMPHT RLVAGLGADV EFGNGWNCLA RYSYAGSKQY GNHSGRVGVG
1401  YRP#*

[0056] Es versteht sich von selbst, dass die Erfindung nur als Beispiel beschrieben worden ist und dass daran
Anderungen vorgenommen werden kénnen, wahrend man innerhalb des Schutzbereichs der Erfindung bleibt.
Zum Beispiel ist die Verwendung von Proteinen aus anderen Stammen vorgesehen [siehe z.B. WO 00/66741
fur polymorphe Sequenzen fir ORF4, ORF40, ORF46, 225, 235, 287, 519, 726, 919 und 953].

EXPERIMENTELLE DETAILS
Clonierungsstrategie und Konstruktion der Oligonucleotide

[0057] Gene, welche fiir das Antigen von Interesse codierten, wurden mittels PCR amplifiziert, wobei Oligo-
nucleotide verwendet wurden, die auf der Grundlage der genomischen Sequenz von N. meningitidis B MC58
konstruiert worden waren. Es wurde immer genomische DNA vom Stamm 2966 als Matrize fiir die PCR-Reak-
tionen verwendet, soweit nichts anderes angegeben ist, und die amplifizierten Fragmente wurden in den Ex-
pressionsvektor pET21b+ (Novagen) cloniert, um das Protein als C-terminal mit einem His-Tag versehenes
Produkt zu exprimieren, oder in pET24b+ (Novagen), um das Protein in einer Form ohne Tag zu exprimieren
(z.B. AG287K).

[0058] Inden Fallen, in denen ein Protein ohne Fusionspartner und mit seinem eigenen Leader-Peptid (sofern
vorhanden) exprimiert wurde, wurde eine Amplifikation des offene Leserahmens (ATG bis zu den Stopcodons)
durchgefiihrt.

[0059] In den Fallen, in denen ein Protein in der Form ohne Tag exprimiert wurde, wurde das Leader-Peptid
weggelassen, indem man die Amplifikations-Primer am 5'-Ende so konstruierte, dass sie stromabwarts von der
vorhergesagten Leader-Sequenz lagen.

[0060] Die Schmelztemperatur der in der PCR verwendeten Primer war von der Anzahl und der Art der hyb-
ridisierenden Nucleotide in dem gesamten Primer abhangig und wurde mit Hilfe der folgenden Formeln be-
stimmt:

T1=4(G+C)+2(A+T) (ohne Schwanz)
T.,=64,9+0,41 (% GC)-600/N (gesamter Primer)

[0061] Die Schmelztemperaturen der ausgewahlten Oligonucleotide lagen Ublicherweise bei 65-70°C fir das
gesamte Oligo und bei 50-60°C fiir die hybridisierende Region allein.

[0062] Die Oligonucleotide wurden unter Verwendung eines Perkin Elmer 394 DNA/RNA-Synthesegerats
synthetisiert, in 2,0 ml NH,OH von den S&ulen eluiert und durch 5 Stunden Inkubation bei 56°C von den
Schutzgruppen befreit. Die Oligos wurden durch Zugabe von 0,3 M Na-Acetat und 2 Volumina Ethanol prazi-
pitiert. Die Proben wurden abzentrifugiert und die Pellets in Wasser resuspendiert.

[0063] Zu den Oligonucleotiden, welche dazu verwendet wurden, die 961-Proteine und Hybride der Erfindung
herzustellen, gehdren:
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[ ormé1L | Fwd |GGGAATTCCATATG-GGCATTTCCCGCAAAATATC [Nael }
Rev | CCCGCICGAG-TTACGTATCATATTTCACGTGC |Xhot ~
orfd6. (His-GST) | Fwd | GGGAATTCCATATGCACGTGAAATATGATACGAAG BamHI-Ndel
Rev | CCCGCTCGAGTTTACTCCTATAACGAGGTCTCTTAAC | Xhot
orf463-His | Fwd |GGGAATTCCATATGTCAGATTTGGCAAACGATTCTT  |Ndel
Rev |CCCGCTCGAGCGTATCATATTTCACGTGC Xhol
287L Pwd | CTAGCTAGC-TTTAAACGCAGCGTAATCGCAATGG  |Nhel
Rev | CCCGCTCGAG-TCAATCCIGCTCITTITIGCC Xhol
287 Fwd | CTAGCTAGC-GGGGGCGGCGATGGCG L
Rev | CCCGCICGAG-TCAATCCTGCTCTTITITGCC Xhol
28TLOs | Fwd | CTAGCTAGCGCTCATCCTCGCCGCC- T nner
TGCGGGGGCGGCGGT
Rev | CCCGCTCGAG-TCAATCCTGCTCTTTTITGCC Xhol
287-fu Fwd | CGGGGATCC-GGGGGCGGCGGTGGCA BamH]
Rev | CCCGCTCGAG-TCAATCCTGCTCTTTTITGCC Xhol
287-His Fwd | CTAGCTAGC-GGGGGCGGCGGTGGCG “Tamer T T
Rev | CCCGCICGAG-ATCCTGCTCTTTTITGCC * Xnol |
287-His(2996) | Fwd | CTAGCTAGC TGCGGGGGCGGCGGTGGCG Nhel
Rev | CCCGCICGAG-ATCCTGCTCTTTITTGCC Xhol
A1287-His | Fwd | CGCGGATCCGCTAGC-CCCGATGTTAAATCGGCY | Nnel
A2287.His | Pwd | CGCGGATCCGCTAGC-CAAGATATGGCGGCAGT? — [Nhel
T A32871-His | Fwd | CGCGGATCCOCTAGG-GCCGAATCCGCAAATCAY Nbel |
T A4287HB | Fwd | CGCGCTAGC-GGAAGGGTTGATTTGGCTAATGGY e
A4 287MC58-Bis | Fwd | CGCGCTAGC-GGAAGGGTTGATTTGGCTAATGGY Nhel
287>-His Fwd | CGCCATATG-TTTAAACGCAGCGTAATCGC Ndel
Rev | CCCGCTCGAG-AAAATTIGCTACCGCCATTCGCAGG Xhol
287b-His Fwd | CGCCATATG-GGAAGGGTTGATTTGGCTAATGG Ndel
2870-2996-His | Rev | CCCGCICGAG-CTTGTCTITATAAATGATGACATATITG |Xbol
287b-MC58-His | Rev | CCCOCTCGAG-TTTATAAAAGATAATATATTGATTGATTCC | Xhol
287¢-2996-His | Fwd | CGCGCTAGC-ATGCCGCTGATTCCCGTCAATC ¥ Nhel
2877"%2006) | Fwd | CTAGCTAGC-GGGGGCGGCGGTGGCG Nhel
Rev | CCCGCTCGAG-TCAATCCTGCTCITITITGCC Xhol
AG287-Bis * | Fwd | COCGGATCCOCTAGC-CCCGATGTTAAATCGGC Nhel
Rev | CCCGCTCGAG-ATCCTGCTCTTTTITGCC N
AG287K(2696) | Fwd | CGCGGATCCGCTAGC-CCCGATGTTAAATCGGE Nhel
Rev | CCCGCTCGAG-TCAATCCTGCTICTTITTITGCC Xhol
AG 287-OrfdL. | Fwd | CGCGGATCCGCTAGC- Nhel
AAAACCTTCTTCAAAACCCTTTCCGCCGCCGCACTCGCG
CTCATCCTCGCCGCCTGC TCGCCCGATGTTAAATCG
Rev | CCCGCTCGAG-TCAATCCTGCTCTTITITGCC Xhol
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741-His Fwd | CGCGGATCCCATATG-AGCAGCGGAGGGGGTG Ndet
(MC58) Rev | CCCGCTCGAG-TTGCTTGGCGGCAAGGC Xhol
AG741-His Fwd | CGCGGATCCCATATG-GTCGCCGCCGACATCG Ndel
(MCS8) Rev | CCCGCICGAG-TTGCTTGGCGGCAAGGT Xhol
919L Fwd | CGCGGATCCCATATG-AAAAAATACCTATTCCGC Ndet
Rev | CCCGCTCGAG-TTACGGGCGGTATTCGG Xhol
919 Fwd | CGCGGATCCCATATG-CAAAGCAAGAGCATCCAAA Ndel
Rev | CCCGCTCGAG-TTACGGGCGGTATTCGG T Xhol
910L Orf3 | Fwd | GGGAATTCCATATGAAAACCTTCTTCAAAACCCTTTCCG | Ndel-(Nhel)
CCGCCGCGCTAGCGCTCATCCTCGCCGCC-
TGCCAAAGCAAGAGCATC
Rev | CCCGCICGAG-TTACGGGCGGTATTCGGGCTTCATACCG | Xhol
9531, Fwd |GGGAATTCCATATG-AAAAAAATCATCITCGCCG | Nael
Rev | CCCGCICGAG-TTATTGTTTGGCTGCCYCGAT Xhol
953-fa Fwd |GGGAATTCCATATG-GCCACCTACAAAGTGGACG Ndel
Rev | CGGGGATCC- TTGTTTGGCTGCCTCGATTTG BamHl
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961L Fwd | CGCGGATCCCATATG-AAACACTTTCCATCC Ndel
Rev | CCCGCTCGAG-TTACCACTCGTAATIGAC Xhol
%61 Fwd | CGCGGATCCCATATG-GCCACAAGCGACGAC Ndel
Rev | CCCGCICGAG-TTACCACTCGTAATTGAC Xhol
961 ¢ (His/GST) | Fwd | CGCGGATCCCATATG-GCCACAAACGACG BamHI-Ndel
Rev | CCCGCTCGAG-ACCCACGTTGTAAGGTTG Xhol
961 c{Hi/GST) | Fwd | CGCGGATCCCATATG-GCCACAAGUGACGACGA BamHI1-Ndel
(MC58) Rev | CCCGCICGAG-ACCCACGTTGTAAGGTTG Xhol |
961 ¢-L Fwd | CGCGGATCCCATATG-ATGAAACACTTICCATCC Ndel
: Rev | CCCGCICGAG-TTAACCCACGTTGTAAGGT Xhol
961 L Fwd | CGCGGATCCCATATG-ATGAAACACTTTCCATCC Ndel
(MC58) Rev | CCCGCICGAG-TTAACCCACGTTGTAAGGT Xhol
961 ¢ (His/GST) | Fwd |CGCGGATCCCATATIG-GCCACAAACGACG BamHI-Ndel
' Rev | CCCGCICGAG-GTCTGACACTGTTITTATCC Xhol
961 Al-L Fwd | CGCGGATCCCATATG-ATGAAACACTTTCCATCC Ndel
Rev | CCCGCTCGAG-TTATGCTTTGGCGGCAAAG Xhol
fo 961-... Fwd | CGCGGATCCCATATG- GCCACAAACGACGAC N .
i Rev | CGCGGATCC-CCACTCGTAATTGACGCC Bamifl
fo 963-.... Fwd | CGCGGATCCCATATG-GCCACAAGCGACGAC | Ndel }
(MC58) Rev | CGCGGATCC-CCACTCGTAATTGACGCE BamBl
fu 961 c-. | Fwd | CGCGGATCCCATATG-GCCACAAACGACGAC Ndel
Rev |CGCGGATCC -ACCCACGTTGTAAGGTTG BamH}
10961 L~.. | Fwd |CGCGGATCCCATATG- ATGAAACACTTTCCATCC Nael
Rev | CGCGGATCC -ACCCACGTTGTAAGGTTG BamH]
fu (961 )- Fwd | CGCGGATCC -GGAGGGGGTGGTGTCG BamHI
741(MC58)-His
Rev | CCCGCICGAG-TTGCTIGGCGGCAAGGC Xhol
fu (961 )-983-His | Fwd | CGCGGATCL - GGCGGAGGCGGCACTT BamH]
Rev | CCCGCICGAG-GAACCGGTAGCCTACG | hol
fu (961)- Orf46.1- | Fwd | CGCGGATCCGGTGGTGGTGGT- mHl
His TCAGATTTGGCAAACGATTC
Rev | CCCGCTCGAG-CGTATCATATTTCACGTGC Xhol
fu (961 L)} | Fwd | CGCGGATCC -GGAGGGGGTGGTGTCG BamHI
741(MC58)
Rev | CCCGCICGAG-TTATTGCTIGGCGGCAAG Xhol
fo (961¢-L)-983 | Fwd | CGCGOATCC - GGCGGAGGCGGCACTT BamHI
‘ Rev | CCCGCTCGAG-TCAGAACCGGTAGCCTAC Xbol
fa(9%61cL) | Fwd | CGCGGATCCGGTGGTGGTGGT- Bami]
Orf46.1 TCAGATTTGGCAAACGATTC ]
Rev | CCCGCICGAG-TTACGTATCATATITCACGTGC Xhol
Fwd | CGCGGATCCCATATG-GCCACAAGCGACGACG BamH]-Ndet

|961-(Hi/GST)
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(MC58) Rev | CCCGCICGAG-CCACTCGTAATTGACGCC Xhol
061 A1-His | Fwd |CGCGGATCCCATATG-GCCACAAACGACGAC  [Ndel”
Rev | CCCGCTCGAG TGCTTTGGCGGCAAAGTT Xhol
961a-(Hi/GST) | Fwd | CGCGGATCCCATATG-GCCACAAACGACGAC | BamHI-Ngel
Rev | CCCGCTCGAG-TTTAGCAATATTATCTITGTTCGTAGC | Xhol
961b{BIUGST) | Fwd | CGCGGATCCCATATG-AAAGCAAACCGTGCCGA BamH1-Nde)
Rev |CCCGCICGAG-CCACTCGTAATTGACGCC Xhol
961-His/GST ™ | Fwil | ggegaceagitigiacaszanagcaggiGCAGCCACAAACGACGACG |anB) ]
ATGTTAAAAAAGC
Rev | geggaccactitstacaagaangetgeast TTACCACTCGTAATTGACGC janB2
CGACATGGTAGG
983 Hiis (2096) | Fwd | CGCGGATCCGCTAGC-TTAGGCGGCGGCGGAG Nhel
Rev | CCCGCYCGAG-GAACCGGTAGCCTACG Xhol
AG983-His (2996) | Fwd | CCCCTAGCTAGC-ACTTCTGCGCCCGACTT Nhel
Rev | CCCGCTCGAG-GAACCGGTAGCCTACG Xhol
983-His Fwd | CGCGGATCCGCTAGC-TTAGGCGGCGGCGGAG Nhel
Rev |CCCGCICGAG-GAACCGGTAGCCTACG Xhol
AGUS3HIs | Fwd | CGCGGATCCGCTAGC ACTTCTGCGCCCGACTT Nhel
Rev | CCCGCTCGAG-GAACCGGTAGCCTACG 1Xho! “
9831, Fwd | CGCGGATCCGCIAGC- Nhel
CGAACGACCCCAACCTTCCCTACAAAAACTTTCAA
Rev | CCCGCTCGAG TCAGAACCGACGTGCCAAGCCGTTC | Xhol

*Dieser Primer wurde als Ruckwarts-Primer fur alle C-terminalen Fusionen von 287 mit dem His-Tag einge-
setzt.

$Vorwarts-Primer, welche in Kombination mit dem Riickwarts-Primer 287-His verwendet werden. Anm. — Alle
PCR-Reaktionen verwenden Stamm 2996 sofern nicht anderweitig angegeben (z.B. Stamm MC58)

[0064] In allen Konstrukten, die mit einem ATG beginnen, welches nicht von einer einmal vorkommenden
Nhel-Stelle gefolgt wird, ist das ATG-Codon ein Teil der fir die Clonierung verwendeten Nhel-Stelle. Die Kon-
strukte, die unter Verwendung der Nhel-Stelle als Clonierungsstelle am 5'-Ende hergestellt worden sind (z.B.
alle diejenigen, welche 287 am N-Terminus enthalten), weisen zwei zusatzliche Codons (GCT AGC) auf, die
an die codierende Sequenz des Antigens fusioniert sind.

Herstellung von chromosomalen DNA-Matrizen

[0065] Man liel die N. meningitidis-Stamme 2996, MC58, 394.98, 1000 und BZ232 (und andere) in 100 ml
GC-Medium bis zur exponentiellen Phase wachsen, erntete sie durch Zentrifugation und resuspendierte sie in
5 ml Puffer (20% w/v Saccharose, 50 mM Tris-HCI, 50 mM EDTA, pH 8). Nach 10 Minuten Inkubation auf Eis
wurden die Bakterien durch Zugabe von 10 ml Lyse-Lésung (50 mM NaCl, 1% Na-Sarkosyl, 50 pg/ml Protei-
nase K) lysiert und die Suspension wurde fiir 2 Stunden bei 37°C inkubiert. Es wurden zwei Phenolextraktionen
(&quilibriert auf pH 8) und eine CHCI,/Isoamylalkohol (24:1)-Extraktion durchgefiihrt. Die DNA wurde durch Zu-
gabe von 0,3 M Natriumacetat und 2 Volumina Ethanol prazipitiert und mittels Zentrifugation aufgefangen. Das
Pellet wurde einmal mit 70% (v/v) Ethanol gewaschen und in 4,0 ml TE-Puffer (10 mM Tris-HCI, 1 mM EDTA,
pH 8,0) wieder geldst. Die Konzentration der DNA wurde gemessen, indem die OD,, abgelesen wurde.

PCR-Amplifikation

[0066] Das Standard-PCR-Protokoll war wie folgt: 200 ng genomische DNA aus dem Stamm 2996, MC58,
1000 oder BZ232 oder 10 ng einer Plasmid-DNA-Praparation von rekombinanten Clonen wurden als Matrize
in Gegenwart von jeweils 40 uM von jedem Oligonucleotid-Primer, 400-800 uM dNTP-L&sung, 1 x PCR-Puffer
(einschlief3lich 1,5 mM MgCl,), 2,5 Einheiten Taql-DNA-Polymerase (wobei Perkin-EImer AmpliTaqg, Boehrin-
ger Mannheim Expand™ Long Template verwendet wurde) eingesetzt.

[0067] Nach einer einleitenden 3-minttigen Inkubation des gesamten Gemisches bei 95°C durchlief jede Pro-
be eine zweistufige Amplifikation: die ersten 5 Zyklen wurden bei der Hybridisierungstemperatur durchgefiihrt,
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die den Restriktionsenzym-Schwanz des Primers ausschloss (T,,,). Daran schlossen sich 30 Zyklen an, die der
Hybridisierungstemperatur entsprachen, welche fiir die Volllange-Oligos berechnet worden waren (T,,). Die
Zeiten fur die Elongation, welche bei 68°C oder 72°C durchgefiihrt wurde, variierten je nach Lange des zu am-
plifizierenden ORF. Im Fall von ORF1 wurde die Elongationszeit, ausgehend von 3 Minuten, in jedem Zyklus
um 15 Sekunden verlangert. Die Zyklen wurden mit einem 10-minutigen Extensionsschritt bei 72°C abge-
schlossen.

[0068] Die amplifizierte DNA wurde direkt auf ein 1% Agarosegel geladen. Das DNA-Fragment, das der Ban-
de mit der korrekten GroRe entsprach, wurde aus dem Gel aufgereinigt, wobei das Qiagen Gel Extraktion Kit
gemal den Vorschriften des Herstellers verwendet wurde.

Verdauung der PCR-Fragmente und der Clonierungsvektoren

[0069] Die aufgereinigte DNA, die dem amplifizierten Fragment entsprach, wurde mit den geeigneten Rest-
riktionsenzymen flr die Clonierung in pET-21b+, pET22b+ oder pET-24b+ verdaut. Die verdauten Fragmente
wurden mit Hilfe des QIAquick PCR Purification Kits (gemaR den Vorschriften des Herstellers) aufgereinigt und
entweder mit H,O oder mit 10 mM Tris, pH 8,5 eluiert. Die Plasmidvektoren wurden mit den geeigneten Rest-
riktionsenzymen verdaut, auf ein 1,0% Agarosegel geladen, und die dem verdauten Vektor entsprechende
Bande wurde aufgereinigt, wobei das Qiagen QlAquick Gel Extraction Kit verwendet wurde.

Clonierung

[0070] Die jedem Gen entsprechenden Gene, die zuvor verdaut und aufgereinigt worden waren, wurden in
pET-21b+, pET22b+ oder pET-24b+ ligiert. Es wurde ein molares Verhaltnis Fragment/Vektor von 3:1 einge-
setzt, mit T4-DNA-Ligase in dem vom Hersteller gelieferten Ligierungspuffer.

[0071] Rekombinantes Plasmid wurde in kompetente E. coli DH5 oder HB101 transformiert, indem die Liga-
sereaktionsldsung und die Bakterien fiir 40 Minuten auf Eis inkubiert wurden, dann fiir 3 Minuten bei 37°C.

[0072] Dies war gefolgt von der Zugabe von 800 pl LB-Nahrldsung und Inkubation fiir 20 Minuten bei 37°C.
Die Zellen wurden bei maximaler Geschwindigkeit in einer Eppendorf-Microfuge abzentrifugiert, in ungefahr
200 pl des Uberstands resuspendiert und auf LB-Ampicillin (100 mg/ml) — Agar ausplattiert.

[0073] Eine Durchmusterung auf rekombinante Clone wurde durchgefiihrt, indem man nach dem Zufallsprin-
zip ausgewahlte Kolonien tber Nacht bei 37°C in 4,0 ml LB-Nahrlésung + 100 pg/ml Ampicillin wachsen liel3.
Man pelletierte die Zellen und extrahierte Plasmid-DNA unter Verwendung des Qiagen QlAprep Spin Miniprep
Kits gemaf den Vorschriften des Herstellers. Ungefahr 1 ug von jedem einzelnen Miniprep wurde mit den ge-
eigneten Restriktionsenzymen verdaut und der Verdau parallel zu einem Molekulargewichtsmarker (1 kb DNA
Ladder, GIBCO) auf ein 1-1,5% Agarosegel geladen (je nach der erwarteten GroRRe der Insertion). Positive Clo-
ne wurden auf der Grundlage der GréRe der Insertion ausgewahlt.

Expression

[0074] Nachdem jedes Gen in den Expressionsvektor cloniert worden war, wurden rekombinante Plasmide in
E. coli-Stamme transformiert, die flr eine Expression des rekombinanten Proteins geeignet sind. Es wurde 1
pl von jedem Konstrukt eingesetzt, um E. coli BL21-DE3 wie vorstehend beschrieben zu transformieren. Ein-
zelne rekombinante Kolonien wurden in 2 ml LB+Amp (100 pg/ml) angeimpft, bei 37°C Gber Nacht inkubiert,
danach 1:30 in 20 ml LB+Amp (100 pg/ml) in 100 ml-Kolben verdinnt, um eine OD;,, zwischen 0,1 und 0,2 zu
ergeben. Die Kolben wurden bei 30°C oder 37°C in einem Schiittelwasserbad inkubiert, bis die ODg,, ein ex-
ponentielles Wachstum anzeigte, welches fiir die Induktion der Expression geeignet ist (0,4-0,8 OD). Die Pro-
teinexpression wurde durch Zugabe von 1,0 mM IPTG induziert. Nach 3 Stunden Inkubation bei 30°C oder
37°C wurde die OD,, gemessen und die Expression untersucht. 1,0 ml von jeder Probe wurden in einer Mi-
krozentrifuge abzentrifugiert, das Pellet in PBS resuspendiert und durch SDS-PAGE und Farbung mit Coomas-
sie-Blau analysiert.

Gateway — Clonierung und Expression
[0075] Mit GATE markierte Sequenzen wurden cloniert und exprimiert, wobei die GATEWAY Clonie-

rungs-Technologie (Gibco-BRL) verwendet wurde. Clonierung via Rekombination (RC) basiert auf den Rekom-
binationsreaktionen, welche die Integration und die Excision von Phagen in das bzw. aus dem E. coli-Genom
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heraus vermitteln. Die Integration beinhaltet eine Rekombination der attP-Stelle der Phagen-DNA innerhalb
der attB-Stelle, die in dem bakteriellen Genom liegt (BP-Reaktion). Die Excision rekombiniert die attL- und at-
tR-Stellen zurick in die attP- und attB-Stellen (LR-Reaktion). Die Integrationsreaktion bendtigt zwei Enzyme
[das Phagenprotein Integrase (Int) und das bakterielle Protein Integrations-Wirtsfaktor (IHF)] (BP Clonase). Die
Excisionsreaktion benétigt Int, IHF und ein weiteres Phagenenzym, Excisionase (Xis)(LR Clonase). Kiinstliche
Derivate der 25 bp grof3en bakteriellen attB-Rekombinationsstelle, welche als B1 und B2 bezeichnet werden,
wurden an das 5'-Ende der Primer hinzugefiigt, die in den PCR-Reaktionen verwendet wurden, um Neisse-
ria-ORFs zu amplifizieren. Die so erhaltenen Produkte wurden in einen ,Donor-Vektor" BP cloniert, welcher
komplementéare Derivate der Phagen-Rekombinationsstelle attP (P1 und P2) enthielt, wobei BP Clonase ver-
wendet wurde. Die so erhaltenen ,Eingangsclone" enthalten ORFs, die von Derivaten der attL-Stelle (L1 und
L2) flankiert sind, und wurden in die Expressions-,Bestimmungsvektoren" subcloniert, welche Derivate der at-
tL-kompatiblen attR-Stellen (R1 und R2) enthalten, wobei LR Clonase verwendet wird. Dies fuhrte zu ,Expres-
sionsclonen”, in denen die ORFs von B1 und B2 flankiert und im gleichen Leseraster mit den N-terminalen
GST- oder His-Tags fusioniert sind.

[0076] Beidem fiur die GATEWAY-Expression verwendeten E. coli-Stamm handelt es sich um BL21-SI. Zellen
von diesem Stamm werden zur Expression der T7-RNA-Polymerase durch Wachstum in Medium induziert, das
Salz enthalt (0,3 M NaCl).

[0077] Beachten Sie, dass dieses System zu N-terminalen His-Tags fuhrt.
Praparation von Membran-Proteinen

[0078] Fraktionen, die hauptsachlich entweder aus innerer, aul3erer oder Gesamtmembran zusammenge-
setzt waren, wurden isoliert, um rekombinante Proteine zu gewinnen, die mit Leader-Sequenzen fir die Mem-
bran-Lokalisierung exprimiert worden waren. Das Verfahren zur Praparation von Membran-Fraktionen, welche
fur rekombinante Proteine angereichert sind, wurde von Filip et al. [J. Bact. 115: 717-722 (1973)] und Davies
et al. [J. Immunol. Meth. 143: 215-225 (1990)] angepasst. Man liel3 einzelne Kolonien, die das Plasmid von
Interesse beherbergten, Gber Nacht bei 37°C in 20 ml einer LB/Amp (100 pg/ml) — Flussigkultur wachsen. Man
verdunnte die Bakterien 1:30 in 1,0 | frisches Medium und lieR sie Gber Nacht entweder bei 30°C oder bei 37°C
wachsen, bis die OD,,, 0,6-0,8 erreichte. Expression von rekombinantem Protein wurde mit IPTG in einer End-
konzentration von 1,0 mM induziert. Nach 3 Stunden Inkubation wurden die Bakterien durch Zentrifugation bei
8000 x g fur 15 Minuten bei 4°C geerntet und in 20 ml 20 mM Tris-HCI, (pH 7,5) und den ,Complete" Protea-
se-Hemmern (Boehringer Mannheim) resuspendiert. Alle nachfolgenden Arbeitsschritte wurden bei 4°C oder
auf Eis durchgefuhrt.

[0079] Die Zellen wurden durch Ultraschallbehandlung mit einem Branson Sonifier 450 aufgeschlossen und
bei 5.000 x g fur 20 Minuten abzentrifugiert, um nicht aufgebrochene Zellen und Einschlusskdrper zu sedimen-
tieren. Der Membranen und Zelltrimmer enthaltende Uberstand wurde bei 50.000 x g abzentrifugiert (Beck-
man Ti50, 29.000 UpM), mit 20 mM Bis-Tris-propan (pH 6,5), 1,0 M NaCl, 10% (v/v) Glycerin gewaschen und
nochmals fir 75 Minuten bei 50.000 x g sedimentiert. Das Pellet wurde in 20 mM Tris-HCI, (pH 7,5), 2,0% (v/v)
Sarkosyl, ,Complete" Protease-Hemmer (Endkonzentration 1,0 mM EDTA) resuspendiert und fir 20 Minuten
inkubiert um die innere Membran aufzulésen. Zelltrimmer wurden durch eine 10-minttige Zentrifugation bei
5.000 x g pelletiert und der Uberstand fiir 75 Minuten bei 75.000 x g zentrifugiert (Beckman Ti50, 33.000 UpM).
Man fand, dass die Proteine 008L und 519L im Uberstand vorlagen, was auf eine Lokalisierung in der inneren
Membran hindeutet. Fur diese Proteine wurden sowohl Fraktionen der inneren Membran als auch der Gesamt-
membran (wie vorstehend mit NaCl gewaschen) verwendet, um Mause zu immunisieren. AuRere Membranve-
sikel, die aus dem 75.000 x g-Pellet gewonnen worden waren, wurden mit 20 mM Tris-HCI, (pH 7,5), gewa-
schen und bei 75.000 x g fir 75 Min oder Uber Nacht abzentrifugiert. Die OMV wurden schlielich in 500 pl 20
mM Tris-HCI, (pH 7,5), 10% v/v Glycerin resuspendiert. Orf1L und Orf40L waren beide in der Fraktion der au-
Reren Membran lokalisiert und angereichert, welche dazu verwendet wurde, Mause zu immunisieren. Die Pro-
tein-Konzentration wurde mit Hilfe des Standard Bradford-Assays (Bio-Rad) bestimmt, wahrend die Prote-
in-Konzentration der Fraktion der inneren Membran mit dem DC-Protein-Assay (Bio-Rad) bestimmt wurde.
Verschiedene Fraktionen aus dem Aufreinigungsverfahren wurden mit SDS-PAGE getestet.

Aufreinigung von mit einem His-Tag markierten Proteinen
[0080] Aus den Stammen 2996 und MC58 wurden verschiedene Formen von 287 cloniert. Diese wurden mit

einer Fusion eines His-Tag am C-Terminus konstruiert und umfassten eine reife Form (aa 18-427), Konstrukte
mit Deletionen (A1, A2, A3 und A4) sowie Clone, die entweder aus B- oder C-Doméanen zusammengesetzt wa-
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ren. Fur jeden Clon, der als eine His-Fusion aufgereinigt wurde, wurde eine einzelne Kolonie ausgestrichen
und Uber Nacht bei 37°C auf einer LB/Amp (100 pug/ml) — Agarplatte wachsen gelassen. Eine vereinzelte Ko-
lonie von dieser Platte wurde in 20 ml LB/Amp (100 pg/ml) — Flissigmedium angeimpft und tber Nacht unter
Schiitteln bei 37°C wachsen gelassen. Die Ubernachtkultur wurde 1:30 in 1,0 | LB/Amp (100 pg/ml)-Fliissig-
medium verdinnt und bei der optimalen Temperatur (30°C oder 37°C) wachsen gelassen, bis die OD.,, 0,6-0,8
erreichte. Die Expression von rekombinantem Protein wurde durch Zugabe von IPTG (Endkonzentration 1,0
mM) induziert und die Kultur fur weitere 3 Stunden inkubiert. Die Bakterien wurden durch eine 15-mindtige Zen-
trifugation bei 8.000 x g und 4°C geerntet. Das bakterielle Pellet wurde in 7,5 ml von entweder (i) kaltem Puffer
A (300 mM NaCl, 50 ml Phosphatpuffer, 10 mM Imidazol, pH 8,0) fir I6sliche Proteine oder (ii) Puffer B (10 mM
Tris-HCI, 100 mM Phosphatpuffer, pH 8,8 und gegebenenfalls 8 M Harnstoff) flir unidsliche Proteine. Zu den
Proteinen, die in einer I8slichen Form aufgereinigt wurden, gehoérten 287-His, A1, A2, A3 und A4287-His,
A4287MC58-His, 287c-His und 287cMC58-His. Das Protein 287bMC58-His war unléslich und wurde entspre-
chend aufgereinigt. Zellen wurden durch Ultraschallbehandlung auf Eis, vier Mal 30 Sek. bei 40 W unter Ver-
wendung eines Branson Sonifier 450 aufgeschlossen und bei 13.000 x g fiir 30 Minuten bei 4°C abzentrifugiert.
Fir unldsliche Proteine wurden die Pellets in 2,0 ml Puffer C (6 M Guanidinhydrochlorid, 100 mM Phosphat-
puffer, 10 mM Tris-HCI, (pH 7,5) resuspendiert und mit 10 Durchgangen in einem Dounce-Homogenisator be-
handelt. Das Homogenat wurde bei 13.000 x g fiir 30 Minuten abzentrifugiert und der Uberstand zuriickbehal-
ten. Die Ubersténde fiir sowohl Iésliche als auch unlésliche Préaparationen wurden mit 150 pl Ni?*-Harz (wel-
ches zuvor mit entweder Puffer A oder Puffer B, wie jeweils anwendbar, aquilibriert worden war) gemischt und
fur 30 Minuten bei Raumtemperatur unter sanftem Schutteln inkubiert. Bei dem Harz handelte es sich um Che-
lating Sepharose Fast Flow (Pharmacia), welche gemaR den Vorschriften des Herstellers vorbereitet worden
war. Die im Batchverfahren bearbeitete Praparation wurde bei 700 x g fir 5 Min. bei 4°C zentrifugiert und der
Uberstand verworfen. Das Harz wurde zwei Mal (in Batches) mit 10 ml Puffer A oder B fiir 10 Min. gewaschen,
in 1,0 ml Puffer A oder B resuspendiert und auf eine Wegwerf-Saule geladen. Das Harz wurde weiter mit ent-
weder (i) Puffer A bei 4°C oder (ii) Puffer B bei Raumtemperatur gewaschen, bis die OD,,, des Durchflusses
0,02-0,01 erreichte. Das Harz wurde weiter mit entweder (i) kaltem Puffer C (300 mM NaCl, 50 mM Phosphat-
puffer, 20 mM Imidazol, pH 8,0) oder (ii) Puffer D (10 mM Tris-HCI, 100 mM Phosphatpuffer, pH 6,3 und gege-
benenfalls 8 M Harnstoff) gewaschen, bis die OD,,, des Durchflusses 0,02-0,01 erreichte. Das His-Fusions-
protein wurde durch Zugabe von 700 pl von entweder (i) kaltem Elutionspuffer A (300 mM NaCl, 50 mM Phos-
phatpuffer, 250 mM Imidazol, pH 8,0) oder (ii) Elutionspuffer B (10 mM Tris-HCI, 100 mM Phosphatpuffer, pH
4,5 und gegebenenfalls 8 M Harnstoff) eluiert und Fraktionen gesammelt, bis die OD,,, anzeigte, dass das ge-
samte rekombinante Protein aufgefangen worden war. 20 pl-Aliquots von jeder Elutionsfraktion wurden mittel
SDS-PAGE analysiert. Protein-Konzentrationen wurden mit Hilfe des Bradford-Assays bestimmt.

Denaturierung denaturierter His-Fusionsproteine

[0081] Eine Denaturierung war erforderlich, um 287bMC58 zu solubilisieren, daher wurde ein Renaturie-
rungsschritt vor der Immunisierung eingesetzt. Zu den vorstehend gewonnenen Fraktionen wurde Glycerin hin-
zugefugt, um eine Endkonzentration von 10% v/v zu erreichen. Die Proteine wurden auf 200 pg/ml verdinnt,
wobei Dialysepuffer | (10% v/v Glycerin, 0,5 M Arginin, 50 mM Phosphatpuffer, 5,0 mM reduziertes Glutathion,
0,5 mM oxidiertes Glutathion, 2,0 M Harnstoff, pH 8,8) verwendet wurde, und fiir 12-14 Stunden bei 4°C gegen
den gleichen Puffer dialysiert. Eine weitere Dialyse wurde mit Puffer Il (10% v/v Glycerin, 0,5 M Arginin, 50 mM
Phosphatpuffer, 5,0 mM reduziertes Glutathion, 0,5 mM oxidiertes Glutathion, pH 8,8) fir 12-14 Stunden bei
4°C durchgefuhrt. Die Protein-Konzentration wurde mit Hilfe der folgenden Formel bestimmt:

Protein (mg/ml) = (1,55 x OD,g,) — (0,76 % OD,,)

Aminosauresequenz-Analyse
[0082] Eine automatisierte Sequenzanalyse des N-Terminus von Proteinen wurde nach den Empfehlungen
des Herstellers auf einem Beckman Sequenziergerat (LF 3000) durchgefihrt, das mit einer Online-Phenylthi-
ohydantoin-Aminosauren-Analyseeinheit (System Gold) ausgestattet war.

Immunisierung

[0083] BALG/c-Mause wurden an den Tagen 0, 21 und 35 mit Antigenen immunisiert und die Seren am Tag
49 untersucht.
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Serumanalyse — ELISA

[0084] Der nicht verkapselte MenB M7 und die verkapselten Stdmme wurden auf Schokolade-Agarplatten
ausplattiert und Uber Nacht bei 37°C mit 5% CO, inkubiert. Bakterielle Kolonien wurden von den Agarplatten
mit einem sterilen ,Dracon"-Tupfer abgenommen und in Mueller-Hinton-Nahrlésung (Difco) angeimpft, welche
0,25% Glucose enthielt. Das Wachstum der Bakterien wurde alle 30 Minuten tberwacht, indem die ODg,, ver-
folgt wurde. Man lief3 die Bakterien wachsen, bis die OD den Wert 0,4-0,5 erreichte. Die Kultur wurde fur 10
Minuten bei 4.000 UpM abzentrifugiert. Der Uberstand wurde verworfen und die Bakterien wurden zwei Mal
mit PBS gewaschen, in PBS resuspendiert, welches 0,025% Formaldehyd enthielt und fiir 1 Stunde bei 37°C
und dann Uber Nacht bei 4°C ohne Schiitteln inkubiert. 100 pl Bakterienzellen wurden zu jeder Vertiefung einer
Greiner-Platte mit 96 Vertiefungen hinzugegeben und tiber Nacht bei 4°C inkubiert. Die Vertiefungen wurden
drei Mal mit PBT-Waschpuffer (0,1% Tween-20 in PBS) gewaschen. 200 pl Sattigungspuffer (2,7% Polyvinyl-
pyrrolidon 10 in Wasser) wurden zu jeder Vertiefung hinzugegeben und die Platten fliir 2 Stunden bei 37°C in-
kubiert. Die Vertiefungen wurden drei Mal mit PBT gewaschen. 200 pl der verdiinnten Seren (Verdiinnungs-
puffer: 1% BSA, 0,1% Tween-20, 0,1% NaN, in PBS) wurden zu jeder Vertiefung hinzugegeben und die Platten
fur 2 Stunden bei 37°C inkubiert. Die Vertiefungen wurden drei Mal mit PBT gewaschen. 100 pl von HRP-kon-
jugiertem Kaninchen-Anti-Maus-Serum (Dako), welches 1:2000 in Verdinnungspuffer verdiinnt war, wurden
zu jeder Vertiefung hinzugegeben und die Platten wurden 90 Minuten bei 37°C inkubiert. Die Vertiefungen wur-
den drei Mal mit PBT gewaschen. 100 pl Substratpuffer fir HRP (25 ml Citratpuffer, pH 5, 10 mg O-Phenyldi-
amin und 10 pl H,0,) wurden zu jeder Vertiefung hinzugegeben und die Platten wurden fir 20 Minuten bei
Raumtemperatur stehen gelassen. Zu jeder Vertiefung wurden 100 pl 12,5% H,SO, hinzugegeben und die
OD,,, wurde verfolgt. Die ELISA-Titer wurden willklrlich als die Serumverdinnung berechnet, die einen
OD,,,-Wert von 0,4 tGber dem Spiegel der Praimmunseren ergab. Der ELISA wurde als positiv gewertet, wenn
die Verdunnung von Seren mit einer OD,y, von 0,4 héher als 1:400 war.

Serumanalyse — FACS Scan Bakterien-Bindungsassay

[0085] Der nicht verkapselte MenB M7-Stamm wurde auf Schokolade-Agarplatten ausplattiert und tber Nacht
bei 37°C mit 5% CO, inkubiert. Bakterielle Kolonien wurden mit einem sterilen Dracon-Tupfer von den Agar-
platten abgenommen und in 4 Réhrchen angeimpft, die 8 ml Mueller-Hinton-Nahrlésung (Difco) enthielten, wel-
che 0,25% Glucose enthielt. Das Wachstum der Bakterien wurde alle 30 Minuten Gberwacht, indem die ODy,,
verfolgt wurde. Man lie3 die Bakterien wachsen, bis die OD den Wert 0,35-0,5 erreichte. Die Kultur wurde fir
10 Minuten bei 4.000 UpM abzentrifugiert. Der Uberstand wurde verworfen und das Pellet in Blockierungspuf-
fer (1% BSA in PBS, 0,4% NaN,) resuspendiert und 5 Minuten bei 4.000 UpM zentrifugiert. Die Zellen wurden
in Blockierungspuffer resuspendiert, so dass sie eine ODy,, von 0,05 erreichten. 100 pl Bakterienzellen wurden
zu jeder Vertiefung einer Costar-Platte mit 96 Vertiefungen hinzugegeben. 100 pl von verdiinnten (1:100,
1:200, 1:400) Seren (in Blockierungspuffer) wurden zu jeder Vertiefung hinzugegeben und die Platten fir 2
Stunden bei 4°C inkubiert. Die Zellen wurden fiir 5 Minuten bei 4.000 UpM abzentrifugiert, der Uberstand ab-
gesaugt und die Zellen durch Zugabe von 200 pl Blockierungspuffer in jede Vertiefung gewaschen. Zu jeder
Vertiefung wurden 100 pl von 1:100 verdinntem, mit R-Phycoerythrin konjugiertem Ziege-Anti-Maus-F(ab),
hinzugegeben und die Platten fiir 1 Stunde bei 4°C inkubiert. Die Zellen wurden durch eine 5-minutige Zentri-
fugation bei 4.000 UpM abzentrifugiert und durch Zugabe von 200 pl Blockierungspuffer/Vertiefung gewa-
schen. Der Uberstand wurde abgesaugt und die Zellen in 200 pl/Vertiefung von PBS, 0,25% Formaldehyd re-
suspendiert. Die Proben wurden in FACS-Roéhrchen Gberflihrt und gemessen. Die Einstellungen fir den FACS-
can (Laserleistung 15 mW) waren: FL2 an; FSC-H-Schwelle: 92; FSC PMT-Spannung: E 01; SSC PMT: 474;
Amp. Verstarkung 6.1; FL-2 PMT: 586; Kompensationswert: 0.

Serumanalyse — Bakterizidie-Assay

[0086] Man liel® den N. meningitidis-Stamm 2996 Uber Nacht bei 37°C auf Schokolade-Agarplatten (ausge-
hend von einem eingefrorenen Vorrat) mit 5% CO, wachsen. Kolonien wurden abgenommen und dazu ver-
wendet, 7 ml Mueller-Hinton-N&hrlésung anzuimpfen, welche 0,25% Glucose enthielt, um eine OD,, von
0,05-0,08 zu erreichen. Die Kultur wurde fir ungefahr 1,5 Stunden bei 37°C unter Schiitteln inkubiert, bis die
ODy,, einen Wert von 0,23-0,24 erreichte. Die Bakterien verdiinnte man zu einer Arbeitskonzentration von 10°
CFU/ml in 50 mM Phosphatpuffer, pH 7,2, der 10 mM MgCl,, 10 mM CaCl, und 0,5% (w/v) BSA enthielt (As-
saypuffer). Das Gesamtvolumen des endgiiltigen Reaktionsgemisches war 50 pl mit 25 pl einer Verdinnungs-
reihe fortlaufender zweifacher Verdiinnungen von Testserum, 12,5 pl Bakterien in der Arbeitsverdinnung, 12,5
pl Komplement von Kaninchen-Jungen (Endkonzentration 25%).

[0087] Die Kontrollen enthielten Bakterien, welche mit Komplement-Serum inkubiert worden waren, Immun-
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seren, die mit Bakterien und mit Komplement inkubiert worden waren, das durch Erhitzen bei 56°C fir 30 Mi-
nuten inaktiviert worden war. Unmittelbar nach der Zugabe des Kaninchen-Jungen-Komplements wurden 10
pl der Kontrollen auf Mueller-Hinton-Agarplatten ausplattiert, wobei die Kippmethode angewandt wurde (Zeit
0). Die Platte mit 96 Vertiefungen wurde fur 1 Stunde bei 37°C unter kreisformiger Bewegung inkubiert. 7 pl
von jeder Probe wurden punktférmig auf Mueller-Hinton Agarplatten ausplattiert, wohingegen 10 pl der Kon-
trollen mit der Kippmethode auf Mueller-Hinton Agarplatten plattiert wurden (Zeit 1). Die Agarplatten wurden
fur 18 Stunden bei 37°C inkubiert und die der Zeit 0 und der Zeit 1 entsprechenden Kolonien wurden ausge-
zahlt.

Serumanalyse — Western Blot

[0088] Aufgereinigte Proteine (500 ng/Spur), duflere Membranvesikel (5 pg) und Gesamt-Zellextrakte (25
Mg), welche von dem MenB-Stamm 2996 abgeleitet waren, wurden auf ein 12,5% SDS-Polyacrylamidgel auf-
getragen und auf eine Nitrocellulose-Membran transferiert. Der Transfer wurde fiir 2 Stunden bei 150 mA bei
4°C mit Transfer-Puffer (0,3% Tris-Base, 1,44% Glycin, 20% (v/v) Methanol) durchgefiihrt. Die Membran wurde
durch eine Inkubation Gber Nacht bei 4°C in Sattigungspuffer (10% Magermilch, 0,1% Triton X-100 in PBS)
abgesattigt. Die Membran wurde zwei Mal mit Waschpuffer (3% Magermilch, 0,1% Triton X-100) gewaschen
und fiir 2 Stunden bei 37°C mit 1:200 in Waschpuffer verdiinntem Maus-Serum inkubiert. Die Membran wurde
zwei Mal gewaschen und fir 90 Minuten mit einer 1:2000 Verdiinnung von mit Meerrettichperoxidase markier-
tem Anti-Maus-Ig inkubiert. Die Membran wurde zwei Mal mit 0,1% Triton X-100 in PBS gewaschen und mit
dem Opti-4CN Substratkit (Bio-Rad) entwickelt. Die Reaktion wurde durch Zugabe von Wasser gestoppt.

[0089] Die OMVs wurden wie folgt prapariert: man lie den N. meningitidis-Stamm 2996 tiber Nacht bei 37°C
mit 5% CO, auf 5 GC-Platten wachsen, erntete ihn mit einer Impfése und resuspendierte ihn in 10 ml 20 mM
Tris-HCI, pH 7,5, 2 mM EDTA. Eine Hitzeinaktivierung wurde fiir 45 Minuten bei 56°C durchgefihrt und die Bak-
terien durch eine 5-min(tige Ultraschallbehandlung auf Eis (50% Arbeitszyklus, 50% Leistung, Branson Soni-
fier 3 mm Mikrospitze) aufgebrochen. Nicht aufgebrochene Zellen wurden durch eine 10-minutige Zentrifuga-
tion bei 5.000 x g entfernt, der die gesamte Zellhiill-Fraktion enthaltende Uberstand zuriickgewonnen und wei-
ter Uber Nacht bei 50.000 x g bei einer Temperatur von 4°C zentrifugiert. Das die Membranen enthaltende Pel-
let wurde in 2% Sarkosyl, 20 mM Tris-HCI, pH 7,5, 2 mM EDTA resuspendiert und fir 20 Minuten bei Raum-
temperatur inkubiert, um die inneren Membranen zu solubilisieren. Die Suspension wurde fur 10 Minuten bei
10.000 x g zentrifugiert, um Aggregate zu entfernen, der Uberstand wurde weiter fiir 3 Stunden bei 50.000 x
g zentrifugiert. Das Pellet, welches die auReren Membranen enthielt, wurde in PBS gewaschen und in dem
gleichen Puffer resuspendiert. Die Proteinkonzentration wurde mit dem D.C. Bio-Rad Protein Assay (modifi-
zierte Lowry-Methode) gemessen, wobei BSA als Standard verwendet wurde.

[0090] Gesamt-Zellextrakte wurden wie folgt prapariert: man liefs den N. meningitidis-Stamm 2996 iber Nacht
auf einer GC-Platte wachsen, erntete ihn mit einer Impfése und resuspendierte ihn in 1 ml 20 mM Tris-Hcl. Eine
Hitzeinaktivierung wurde fir 30 Minuten bei 56°C durchgeflhrt.

Untersuchungen der Doméanen von 961

[0091] Préparation zellulérer Fraktionen: man stellte Gesamtlysat, Periplasma, Uberstand und OMV von E.
coli-Clonen her, die verschiedene Doménen von 961 exprimierten, indem man Bakterien von Ubernachtkultu-
ren oder nach 3 Stunden Induktion mit IPTG verwendete. In Kirze, das Periplasma wurde gewonnen, indem
man Bakterien in 25% Saccharose und 50 mM Tris (pH 8) mit 100 ug/ml Polymyxin aufnahm. Nach 1 Stunde
bei Raumtemperatur wurden die Bakterien fiir 15 Minuten bei 13.000 UpM abzentrifugiert und der Uberstand
wurde gesammelt. Der Kulturiiberstand wurde mit 0,2 um gefiltert und mit 50% TCA fir 2 Stunden im Eis pra-
zipitiert. Nach einer Zentrifugation (30 Min. bei 13.000 UpM) wurden die Pellets zwei Mal mit 70% Ethanol ge-
spult und in PBS aufgenommen. Die OMV-Préaparation wurde wie zuvor beschrieben durchgefihrt. Jede zel-
lulare Fraktion wurde in einer SDS-PAGE oder in einem Western Blot untersucht, wobei das gegen GST-961
hergestellte polyclonale Antiserum verwendet wurde.

[0092] Adhasions-Assay: Chang Epithelzellen (Wong-Kilbourne-Derivat, Clon 1-5¢-4, menschliche Binde-
haut) wurden in DMEM (Gibco) gehalten, welches mit 10% hitzeinaktiviertem FCS, 15 mM L-Glutamin und An-
tibiotika erganzt war.

[0093] Fur den Adharenz-Assay wurde eine subkonfluente Kultur von Chang-Epithelzellen mit PBS gespiilt

und mit Trypsin-EDTA (Gibco) behandelt, um sie von dem Plastiktragermaterial freizusetzen. Die Zellen wur-
den dann in PBS aufgenommen, gezahlt und in PBS auf 5 x 10° Zellen/ml verdinnt.
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[0094] Bakterien von Ubernachtkulturen oder nach Induktion mit IPTG wurden pelletiert und zwei Mal mit PBS
gewaschen, indem man sie fiir 5 Min. bei 13.000 abzentrifugierte. Ungefahr 2-3 x 102 (cfu) wurden mit 0,5
mg/ml FITC (Sigma) fur 30 Min. bei Raumtemperatur im Dunkeln in 1 ml Puffer inkubiert, der 50 mM NaHCO,
und 100 mM NaCl, pH 8 enthielt. Mit FITC markierte Bakterien wurden 2-3 Mal gewaschen und in einer Kon-
zentration von 1-1,5 x 10%ml in PBS aufgenommen. 200 pl dieser Suspension (2-3 x 10%) wurden mit 200
(1 x 10°) Epithelzellen fir 30 Min. bei 37°C inkubiert. Die Zellen wurden dann bei 2.000 UpM fiir 5 Min. abzen-
trifugiert, um die nicht adharenten Bakterien zu entfernen, in 200 yl PBS aufgenommen, in FACScan-Rdéhrchen
Uberfiihrt und gemessen.
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<110>
<120>
<130>

<140>
<141>

<150>
<151>

<150>
<151>

<160>
<170>
<210>
<211>
<212>
<213>
<400>

Met Lys
1

Ile Leu

Asp Thr

Pro Ala
50

Pro His
65

Leu Gln
Trp Gln
Gln Ala
Gly Asn

130

Leu Lys
145
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Sequenzprotokoll

Chiron SpA

Heterologous Expression of Neisserial Proteins

P024049W0

PCT/IB01/00452
2001-02-28

0004695.3
2000-02-28

0027675.8
2000-11-13

620
SeqWin99, version 1,02

1

441

PRT

Neisseria meningitidis

1
5 10 - 15

Lys Tyr Leu Phe Arg Ala Ala Leu Tyr Gly Ile Ala Ala Ala

Ala Ala Cys Gln Ser Lys Ser Ile Gln Thr Phe Pro Gln Pro

20 25 , 30

Ser Val Ile Asn Gly Pro Asp Arg Pro Val Gly Ile Pro Kép.'

35 40 45

Gly Thr Thr Val Gly Gly Gly Gly Ala Val Tyr Thr Val val

55 60

Leu Ser Leu Pro His Trp Ala Ala Gln Asp Phe Ala Lys Ser .

70 75

80

Ser Phe Arg Leu Gly Cys Ala Asn Leu Lys Asn Arg Gln Glyl'

85 90 95

Asp Val Cys Ala Gln Ala Phe Gln Thr Pro Val His Ser Phe

100 105 110

Lys Gln Phe Phe Glu Arg Tyr Phe Thr Pro Trp Gln Val Ala

115 120 125

Gly Ser Leu Ala Gly Thr val Thr Gly Tyr Tyr Glu Pro,Val

135 140

Gly Asp Asp Arg Arg Thr Ala Gln Ala Arg Phe Pro Ile Tyr

150 155
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Gly Ile
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Pro Asp Asp Phe Ile Ser Val Pro Leu

Ser Gly Lys Ala

Thr Ile

Pro Ile
210

Arg Phe
225

Asp Gly
Phe Phe
Lys Tyr

Ser Ile
290

Thr Ser
305

Leu Ala
Leu Ala

Leu Met

Gly 2Ala
370

Leu Asn
385

Ala Val
Leu Ala
Asn Gly

<210>
<211>
<212>

180

Asp Asn

195

Thr

Leu

Lys

Met

Ile

275

Gly

Met

Glu

Gly

Gly

355

Pro

Arg

Arg

Gly

Met

435

2
420
PRT

Ala

Pxo

Ala

His

260

Arg

Arg

Gln

val

Ser
340

Glu

Leu

Leu

val

Lys

420

Lys

165

Leu

val

Arg

Thr Gly Gly

Arg

Tyr

Pro

245

Ile

Ile

Gly
Leu
325

Ser

Phe
Ile
Asp
405

Gln

Pro

Thr

His
230

Ile

Gln

Gly

Met

Ile

310

Gly

Asn

Ala

vVal

Met
390

Tyr

Lys

Glu

Thr
215
Thr

Leu

Gly

Ala
295
Lys
Gln
Asp
Gly
Ala
375
Ala
Phe

Thr

Tyr

Ile

Thr
200

Ala
Arg
Gly
Ser
Ala
280
Asp
Ala
Asn
Gly
Ala
360

Thr

Gln

Trp

Thr

Arg
440

170

Arg Gln
185

His Thr

Ile Lys

Asn Gln

Tyr Ala
250

Gly 2arg
265

Asp Lys
Lys Gly
Tyr Met
Pro Ser

330

Pro Val
345

Val Asp
Ala His

Asp Thr

Gly Tyr
410

Thr
Ala
G}y
Ile
235
Glu
Leu

Asn

Axg
315
Gly
Arg
Pro

Gly
385

2008.05.29

Pro
Gly
Asp
Arg
220
Asn
Asp
Lys

Glu

Leu
300

‘Gln

Ile

Ala

His

val

380

Ser

Gly Asp

Gly Tyr val

425

Pro

Trp
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Ala Gly Leu-Arg
175

Lys Asn Ser Gly
190

Leu Ser Arg Phe
205

Phe Glu Gly Ser
Gly Gly Ala Leu
240

Pro Val Glu Leu
255

Thr Pro Ser Gly
27¢0

His Pro Tyr Val
285

Lys Leu Gly Gln
Asn Pro Gln Arg
320

Phe Phe Arg Glu
335

Leu Gly Thr Pro
350

Tyr Ile Thr Leu
365

Thr Arg Lys Ala
Ala Ile Lys Gly
400

Glu Ala Gly Glu
415

Gln Leu Leu Pro
430



<213>

<400> 2
Gln Ser Lys Ser Ile Gln Thr Phe Pro

1

Asn Gly Pro Asp

val
Pro
Leu
65

Ala

Phe

Ala

Phe
145
val
Gly
Thr
His
Ile
225
Gln

Gly

Met

Gly Gly
35

His Trp
50

Gly Cys
Gln Ala
Glu Arg
Gly Thr

115

Arg Thr
130

Ile Ser
Arg Ile
Gly. Thr
Thr Ala

195

Thr Arg
210

Leu Gly
Gly Ser

Tyr Ala

Ala 2Asp
275

20

Gly

Ala

Ala

Phe

100

val

Ala

val

Arg

His

180

Ile

Asn

Gly

Asp
260

Lys
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5

Arg Pro Val

Gly Ala

Ala Gln
Asi Leu
70

Gln Thr
85

Phe Thr
Thr Gly
Gln ;?sla
Pro Leu

150

Gln Thr
165

Thr Ala

Lys Gly

Gln Ile

aAla Glu
230

Arg Leu
245

Lys Asn

Gly Tyr

val
Asp
55

Lys

Pro

Pro

Arg
135
Pro
Gly
Asp
Arg
Asn
215
Asp
Lys

Glu

Leu

Neisseria meningitidis

Gly Ile

Tyr
40

Phe
Asn
val
Trp
Tyr
120
Phe
Ala
Lys
Leu
Phe
200
Gly
Pro
Thr
His

Lys
280

25

Thr

Ala

Arg

His

Gln

105

Glu
Pro
Gly
Asn
Ser
185
Glu
ély
val
Pro
Pro

265

Leu

Gln
10

Pro

val

Lys

Gln

Ser

90

val

Pro

Ile

Leu

Ser

170

Arg

Gly

Ala

Glu

Ser
250

Tyr

Gly

Pro
Asp
Val
Ser
Gly
75

Phe

Ala

val

Arg
155
Gly
Phe
Ser
Leu
Leu
235
Gly

Val

Gln

Asp Thr Ser Val Ile
15

Pro Ala Gly Thr Thr
30

Pro His Leu Ser Leu
45 ' :

Leu Gln Ser Phe Arg
60

Trp Gln Asp Val Cys
80

"Gln Ala Lys Gln Phe

95

Gly Asn Gly Ser Leu
110

Leu Lyé Gly Asp Asp
125 '

Gly Ile Pro Asp Asp
140 . .

Ser Gly Lys Ala Leu
: 160

Thr Ile Asp Asn Thr
175 .

Pro Ile Thr Ala Arg
190

Arg Phe Leu Pro Tyr
- 205

Asp Gly Lys Ala Pro
220

Phe Phe Met His Ile
240

Lys Tyr Ile Arg Ile.
255

Ser Ile Gly Arg- 'i‘yr
' 270

Thr Ser Met Gln. Gly-
285
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Ile Lys Ala Tyr Met Arg Gln Asn Pro Gln Arg Leu Ala Glu Val Leu
290 295 300

Gly Gln Asn Pro Ser Tyr Ile Phe Phe Arg Glu Leu Ala Gly Ser Ser
305 310 315 320

Asn Asp Gly Pro Val Gly Ala Leu Gly Thr Pro Leu Met Gly Glu Tyr
325 330 335

Ala Gly Ala Val Asp Arg His Tyr Ile Thr Leu Gly Ala Pro Leu Phe
340 345 350

Val Ala Thr Ala His Pro Val Thr Arg Lys Ala Leu Asn Arg Leu Ile
355 360 ‘' 365

Met Ala Gln Asp Thr Gly Ser Ala Ile Lys Gly Ala Val Arg Val Asp
370 375 ' - 380

Tyr Phe Trp Gly Tyr Gly Asp Glu Ala Gly Giu Leu Ala Gly Lys Gln
385 390 385 400

lys Thr Thr Gly Tyr Val Trp Gln Leu Leu Pro Asn Gly Met Lys Pro
405 410 -415%

Glu Tyr Arg Pro
420

<210> 3

<211> 440

<212> PRT :
<213> Artificial Seqguence

<220> .
<223> 918

<400> 3 »
Met Lys Thr Phe Phe Lys Thr Leu Ser Ala Ala Ala Leu Ala Leu.Ile

1 5 10 15

Leu Ala Ala Cys Gln Ser Lys Ser Ile Gln Thr Phe Pro Gln Pro Asp
20 25 30

Thr Ser Val Ile Asn Gly Pro Asp Arg Pro Val Gly Ile Pro .Asp Pro
35 40 45 -

Ala Gly Thr Thr Val Gly Gly Gly Gly Ala Val Tyr Thr Val Val Pro
50 55 _ 60

His Leu Ser Leu Pro His Trp Ala Ala Gln Asp Phe Ala Lys Ser Leu
65 . 70 ~ 15 80

Gln Ser Fhe Arg Leu Gly Cys Ala Asn Leu Lys Asn Arg Gln Gly Trp .
85 90 .95 :

Gln Asp Val Cys Ala Gln Ala Phe Gln Thr Pro Val His Ser Phe Gln
100 105 110
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Ala
Asn

Lys
145

Ile
Gly
Ilg
Ile
Phe
225

Gly

Phe

Ile
Ser
305
Ala
ala
Met
Ala
Asn

385

val

Lys Gln Phe Phe

115

Gly Ser
130

Gly Asp
Pro Asp
Lys Ala

Asp Asn
195

Thr Ala
210

Leu Pro
Lys Ala
Met His

Ile Arg
275

Gly Arg
290

Met Gln
Glu val
Gly Ser
Gly Glu

355

Pro Leu
370

Arg Leu

Arg Val

Leu
Asp
Asp
Leu
180
Thr
Arg
TYyr
Pro
Ile

260

Ile

Gly
Leu
Ser
340
Tyr
Phe

Ile

Asp

Ala
Arg
Phe
165
val
Gly
Thr
His
Ile
245
Gln
Gly
Met
Ile
Gly
325
Asn
Ala
val

Met

Tyr
405
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Glu Arg Tyr Phe Thr Pro Trp Gln Val Ala Gly

Gly Thr
135

Arg Thr
150

Ile Ser
Arg Ile
Gly Thr

Thr Ala
215

Thr Arg
230

Leu Gly
Gly Ser

Tyr Ala

Ala Asp
295

Lys Ser
310

Gln Asn
Asp Gly
Gly ala

Ala Thr
375

Ala Gln
390

Phe Trp

120

val
Ala
val
Arg
His
200
Ile
Asn
Tyr
Gly
Asp

280

Lys

Pro
Pro
Val
360

Ala

Asp

Thr
Gln
Pro
Gln
185
Thr
Lys
Gln
Ala
Arg
265
Lys
Gly
Met
Ser
val
345
Asp
His

Thr

Gly Tyr

Gly Tyr

Ala Arg
155

Leu Pro
170

Thr Gly
Ala Asp
Gly Arg

Ile Asn
235

Glu Asp
250

Leu Lys

Asn Glu

Arg Gln
315

Tyr Ile
330

Gly Alg
Arg His
Pro val
Gly Ser

395

Gly Asp
410
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Tyr
140
Phe
Ala
Lys
Leéu
Phe
220
Gly
Pro
Thr
His
Lys
300
Asn

Phe

Leu

Thr
380

Ala

Glu

125

Glu Pro Val Leu

Pro Ile Tyr Gly
160

Gly Leu Arg'Ser :
175

Asn Ser Gly Thr
190

Ser Arg'Phe Pro
205

Glu Gly Ser Arg
Gly Ala Leu Asp
240

val Glu Leu Phe.
255
Pro Ser Gly Lys
270 )

Pro Tyr Vgl Ser
285 ’
Leu Gly Gln Thr
Pro Gln Arg Leu
320

Phe Arg Glu Leu
335

Gly Thr Pro Leu
350

Ile Thr Leu Gly
365

Arg Lys Ala Leu
Ile Lys Gly Ala
400

Ala Gly Glu Leu
415
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Ala Gly Lys Gln Lys Thr Thr Gly Tyr Val Trp Gln Leu Leu Pro Asn

Gly Met

<210>
<211>
<212>
<213>

<220>
<223>

<400>
Glu Arg
1 .

Gly Leu
Phe Arg

val Met
50

<210>
<211>
<212>
<213>

<220>
<223>

<400>
Glu Arg
1

‘Gly Lys
Ser Ala
Met Gln
50
<210>
<211>
<212>
<213>

<220>
<223>

<400>

420 425

Lys Pro Glu Tyr Arg Pro
435 440

4

58

PRT

Artificial Sequence

907-2.pep

4
Arg Arg Leu Leu Val Asn Ile

5

Gly

Asp Thr Gin Ile Val Leu
25

20

Gln Tyr Ala Ile Ser Gly Val

35 ’ 40

Pro Phe Trp Lys Asn Tyr Ile

55

5

60

PRT

Artificial Sequence

Bscherichia coli

5 .
Phe Pro Leu Ala Tyr Asn
5

Asp

Ala
25

Glu Ile Pro Gln Ser Tyr
20

Trp Asn Pro Lys Val Lys Ser

35 40

Ile Met Pro Gly ThrjAla Thr

55
6
120
PRT

Artificial Sequence

922 .pep

6

430,

Gln Tyr Glu Ser Ser Arg Ala
10 15

Leu Ile Glu Val Glu Ser RAla
30

Gly Ala Arg Gly Leu Met Gln
45

Gly

Leu Phe Lys Arg Tyr Thr Ser
10 15

Met Ala Ile Ala Arg Gln Glu
30

Pro Val Gly Ala Ser Gly Leu
45

His Thr Val
60
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val

Gly

Asp

Phe

Gly

65

Pro

Gly

" .Ser

Ala

Ile

Ala

Gln

50

Asp

Gln

Asp

val

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Ala
1

Trp

Gly val

Asp Ala

Phe

Ser
50

Asp Asp

65

Gly

Gln

Gly Asp

vVal Ala

Gln
Glu
Leu
35

Lys
val
Phe
Gly
Ala
115

7
119
PRT
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Lys Tyr Gly val Pro Ala

5

Thr Asn Tyr
20

Ala Thr Leu

Glu Leu Val

Phe Ala Phe
70

Met Pro Ser
85

His Arg Asp
100

Asn Tyr Met

Gly

Gly

Glu

55

Lys

Ser

Ile

Lys

Artificial Sequence

Escherichia

7
Gln

Glu
Leu
35

Gly
Pro
Phe

Gly

Asn
115

val Tyr Gly
5

Thr Arg Trp
20

Ala Thr Leu
Glu Leu Glu

Leu Asn Leu
70

Met Pro Ser
85

His Ile Asn
100

Tyr Phe Lys

coli

val

Gly

Ser

Thr

55

Lys

Ser

Leu

Ala

Lys
Phe
40

Leu
Gly
Tyr
Trp

Gln
120

Pro
Arg
Phe
40

Phe
Gly

Tyx

Trp

Asn
25

Asp
Leu
Ser
Arg

Gly

- 105

Pro

Val

25

Asn

Leu

Ser

Lys

Asp
105

Glu
10

Thr

Tyr

Lys

Tyr

Lys
90

Asn

Glu
10

Met

Leu

Phe

Gln
90

Pro

Leu Ile Val Ala Val Ile

Gly Ser Phe Arg Val Ala
30

Pro Arg Arg Ala Gly Phe
45

Leu Ala Lys Glu Glu Gly
60

Ala Gly Ala Met Gly Met
75 80

Trp Ala Val Asp Tyr Asp
' 95

val Gly Asp Val Ala Ala
110

Ile Ile Val Gly Ile Ile
15

Gly Lys Thr Arg Ile Leu
30

Pro Arg Arg Ala Glu Tyr.
45

Met Ala Arg Asp Glu Gln
60

Ala Giy Ala Met Gly Tyr
75 _ 80

Tyr Ala Val Asp Phe Ser
- 95

Val Asp Ala Ile Gly Ser
' 110

36/299



DE 601 26 249 T2 2008.05.29

<210> 8

<211> 194

<212> PRT °*

<213> Artificial Sequence

<220>
<223> 919.pep

<400> 8
aAla Leu Asp Gly Lys Ala Pro Ile Leu Gly Tyr Ala Glu Asp Pro Val

1 5 10 15

Glu Leu Phe Phe Met His Ile Gln Gly Ser Gly Arg Leu Lys Thr Pro
20 ' 25 30

Ser Gly Lys Tyr Ile Arg Ile Gly Tyr Ala .Asp Lys Asn Glu His Pro
35 40 45

Tyr Val Ser Ile Gly Arg Tyr Met Ala Asp Lys Gly Tyr Leu Lys Leu
50 55 60

Gly Gln Thr Ser Met Gln Gly Ile Lys Ser Tyr Met Arg Gln Asn Pro
65 70 75 ' 80

Gln Arg Leu Ala Glu Val Leu Gly Gln Asn Pro Ser Tyr Ile Phe Phe
85 90 95

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

Thr Pro Leu Met Gly Glu Tyr Ala Gly Ala Val Asp Arg His Tyr Ile
115 120 125 :

Thr Leu Gly Ala Pro Leu Phe Val Ala Thr Ala His Pro Val Thr Arg -
130 135 140

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

Lys Gly Ala Val Arg Val Asp Tyr Phe Trp Gly Tyr Gly Asp Glu Ala
165 170 175 -

Gly Glu Leu Ala Gly Lys Gln Lys Thr Thr Gly Tyr Val Trp Gln Leu
180 185 190

Leu Pro

<210> 9

<211> 196

<Z12> PRT

<213> Escherichia coli

<400> 9 _
Ala Leu Ser Asp Lys Tyr Ile Leu Ala Tyr Ser Asn Ser Leu Met Asp
1 5 ’ 10 15 .
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Asn Phe
Gly Ser
Tyr Arg

50

Glu Asp
65

Glu ala
Phe Lys
peu val
Gly Thr

130

Phe Asn
145

Gly Ala
Glu Ala
val Leu

<210>
<211>
<212>
<213>

<220>
<223>

<400>
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Ile Met Asp Val
20

Pro Leu Asn Phe
35 ’

Ser Ile Gly Lys

Met Ser Met Gln
70

Glu val Arg Glu
85

Pro Gln Ser Phe
100

Gly Arg Ala Ser
115

Thr»Leu Leu Ala

Gly Gln Tyr Glu
150

Ile Lys Gly Gln
165

Gly -His Arg Ala
180

Lys Thr
195

10
28
DNA

Gln Gly Ser Gly Tyr Ile Asp Phe Gly

Phe Ser
40

val Leu
55

Ala Ile
Leu Leu
Ala Pro
Val Ala

120
Glu val
135
Leu Arg

His Phe

Gly Trp

Artificial Sequence

Oligonucleotide

10

cgaagacccc gtcggtcttt tttttatg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

11
28
DNA

Artificial Sequence

Oligonucleotide

11

gtgcataaaa aaaagaccga cggggtct

25

Tyx
Ile
Arg
Glu
Val
105
Ser
Pro
Leu

Asp

Tyr
185

Ala

Asp

His

Gln
90

Lys

Asp

Leu

Met

Ile

170

Asn

Gly Lys

Arg Gly
60

Trp Gly
75
Asn Pro

Gly Ala

Aig Ser

Leu Asp

140

val Ala
155

Tyr Gln

His Tyr

38/299

30

Asn Gly
45

Glu val

Glu Thr

Ser Phe

Ser Ala

110

Ile Ile
125

Asn Asn

Leu Asp

Gly Ile

Gly Arg
190

His
Lyg
His
val
95

val

Pro

'Gly.

Val

Gly-

175

val

Asp

Ala-

Lys
Ser
80

Phe
Pro
Pro

Lys

Gly

160 .

Pro

Trp

28

28
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<210> 12

<211> 25

<212> .DNA :

<213> Artificial Sequence
<220>

<223> Oligonucleotide
<400> 12

aacgcctcege cggtgtt;tg ggtca
<210> 13

<211> 25
- <212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide
<400> 13

tttgacccaa aacaccggeg aggcg
<210> 14

<211> 26

<212> DNA

<213> Artificial Sequence
<220> .

<223> Oligonuclectide
<400> 14

tgccggegea gteggtecgge actaca
<210> 15

<211> 26

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide
<400> 15

taatgtagtg ccgaccgact gegecg
<210> 16

<211> 25

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligénucleotide

<400> 16

tgattgaggt gggtagcgcg ttccg

<210> 17

25

25

26

26

25
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<211> 25

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide
<400> 17

ggcggaacgc gctacccacc tcaat
<210> 18

<211> 34

<212> DNA

<213> Artificial Sequence
<220> )
<223> Oligonucleotide
<400> 18

ccggaattct tatgaaaaaa atcatctteg ccge
<210> 19

<211> 32

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide
<400> 19

gcccaagett ttattgtttg gctgectcega tt
<210> 20

<211> 37

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide
<400> 20

ccggaattct tatgtcgccc gatgttaaat cggcgga
<210> 21

<211> 32

<212> DNA
. <213> Artificial Sequence
<220>

<223> Oligonucleotide
<400> 21

gcccaagett tcaatcetge tettttttge cg
<210> 22

<211> 34

<212> DNA

40/299
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25

34

-32

37 -

32
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<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 22 .
ccggaattct tatgagccaa gatatggcgg cagt
<210> 23

<211> 32

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 23

gcccaagett tcaatcctge tcttttttge cg
<210> 24

<211> 34

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 24

ccggaattct tatgtcegece gaatccgcga atca
<210> 25 -
<211> 32

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 25 :

gcccaagett tcaatcctge tcttttttge cg
<210> 26

<211> 36

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 26 ‘
ccggaattet tatgggaagg gttgatttgg ctaatg
<210> 27

<211> 32

<212> DNA

<213> Artificial Sequence

41/299
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34

32

34

32

36
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<220> '

<223> Oligonucleotide

<400> 27

gcccaagett tcaatcctge tettttttge cg
<210> 28

<211> 36

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 28

ccggaattet tatgtcagat ttggcaaacg attctt
<210> 28

<211> 35

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 29

gcccaagett ttacgtatca tatttcacgt gette
<210> 30

<211> 37

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 30

ccggaattct tatgtcgccc gatgttaaat cggegga
<210> 31

<211> 35

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 31

gcccaagett ttacgtateca tatttcacgt gette
<210> 32

<211> 36

<212> DNA

<213> Artificial Sequence

<220>
<223>  Oligonucleotide

42/299
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35
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<400> 32

ccggaattct tatgcaaage aagagcatcc aaacct 38
<210> 33

<211> 30

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligqnucleotide

<400> 33

gcccaagett ttacgggegg tattcggget ' 30
<210> 34

<211> 29

<212> DNA

<213> Artificial Sequence

<220> .
<223> Oligonucleotide

<400> 34

ccggaattca tatgaaacac tctcbatcc 29
<210> 35

<211> 28

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide

<400> 35

gcccaagett ttaccacteg taattgac 28
<210> 36

<211> 29

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 36

ccggaattca tatggccaca agcgacgac 29
<210> 37

<211> 28

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide

<400> 37
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gcccaagett ttaccactcg taattgac

<210> 38

<211> 29

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 38

ccggaattct tatgaaacac tttccatec
<210> 39

<211> 31

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 39

gcccaagcett tcaacccacg ttgtaaggtt g
<210> 40

<211> 30

<212> DNA

<213> Artificial Seguence
<220>

<223> Oligonucleotide

<400> 40

ccggaattcet tatggccaca aacgacgacg
<210> 41

<211> 31

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 41

gcccaagett tcaacccacg ttgtaaggtt g
<210> 42

<211> 34

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide

<400> 42 .
ccggaattcet tatggecacc tacaaagtgg acga

44/299
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<210> 43

<211> 32

<212> DNA

<213> Artificial Sequence

<220> .

<223> Oligonucleotide

<400> 43

gcccaagett ttattgtttg gctgectega tt
<210> 44

<211> 32

<212> DNA

<213> Artificial Sequence

<220> ‘

<223> Oligonucleotide

<400> 44

cgeggatceeg ctagecccga tgttaaatcg ge
<210> 45

<211> 31

<212> DNA

<213> Artificial Seguence

<220>

<223> Oligonucleotide

<400> 45 -

cccgetcgag tcaatcctge tcettttttge c
<210> 46

<211> 32

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 46 .
cgcggatccg ctagccaaga tatggcggeca gt
<210> 47

<211> 32

<212> DNA .

<213> Artificial Sequenc

<220>

<223> Oligecnucleotide

<400> 47

cgcggatccg ctagecgccga atccgcaaat. ca
<210> 48

<211> 32

45/299

32

32

31

32

32



DE 601 26 249 T2

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 48

cgcgetageg gaagggttga tttggctaat gg
<210> 49

<211> 34

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 49 .

gggaattcca tatgggeatt tcccgcaaaa tate
<210> 50

<21l> 32

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 50

cccgetcgag ttacgtatca tatttcadgt ge
<210> 51

<211> 34

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 51

gggaattcca tatgggcatt tecccgcaaaa tatce
<210> 52

<211> 33

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 52 )

ccecgetegag ttattctatg ccttgtgegg cat
<210> 53

<211> 32

<212> DNA

<213> Artificial Sequence

46/299
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34
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<220>

<223> Oligonucleotide

<400> 53

cgeggatcec atatggccac aagcgacgac ga
<210> 54

<211> 28

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 54

ccecgetcgag ttaccactcg taattgac
<210> 55

<211> 28

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide

<400> 55

cgcggatccc atatggccac aaacgacg
<210> 56

<211> 35

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 56

cccgetcgag tcatttagca atattatctt tgtte
<210> 57

<211> 33

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 57

cgcggatcecc atatgaaagc aaacagtgcc gac
<210> 58

<211> 28

<212> DNA .

<213> Artificial Sequence

<220>

47/299

2008.05.29

32

28

28

35

33



DE 601 26 249 T2 2008.05.29

<223> Oligonucleotide

<400> 58
cccgectcgag ttaccacteg taattgac
<210> 59

<211> 28

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 59

cgcggatcce atatggccac aaacgacg
<210> 60

<211> 29

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 60

cccgetegag ttaacccacg ttgtaaggt
<210> 61

<211> 33

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 61

cgcggatccc atatgatgaa acactttcca tece
<210> 62

<211> 29

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 62 _
ccecgetegag ttaacccacg ttgtaaggt
<210> 63

<211> 28

<212> DNA

<213> Artificial Sequence

<220> .
<223> Oligonucleotide

28

28

29

33

29
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<400> 63

cgcggatcee atatggecac aaacgacg
<210> 64

<211> 32

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 64

ccegetecgag tcagtctgac actgttttat cc
<210> 65

<211> 32

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 65

cgcggatccg ctagccccga tgttaaatcg ge
<210> 66

<211> 27

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 66

cccgetegag ttacgggegg tattcgg
<210> 67

<211> 32

<212> DNA

<213> artificial Segquence
<220>

<223> Oligonucleotide

<400> 67

cgcggatcecg ctagccccga tgttaaatceg gc
<210> 68

<211> 32

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

- <400> 68

28

32

32

27

32

32

49/299
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10

75

Met Ile
90
Gly Asp

vVal Asp

Pro Tyt

<210> 69
<211> 32
<212> DNA :
<213> Artificial Sequenc
<220>
<223> . Oligonucleotide
<400> 69
cgcggatccg ctagceccga tgttaaatcg go
<210> 70
<211> 28
<212> DNA _
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 70
cccgctcgag ttaccactcg taattgac
<210> 71
<211> 1457
<212> PRT
<213> Neisseria meningitidis
<400> 71 _
Met Lys Thr Thr Asp Lys Arg Thr Thr Glu Thr
1 5
Lys Thr Gly Arg Ile Arg Phe Ser Pro Ala Tyr
20 25
Ser Phe Gly Ile Leu Pro Gln Ala Trp Ala Gly
35 40
Ile Asn Tyr Gln Tyr Tyr Arg Asp Phe Ala Glu
50 55
Ala Val Gly Ala Lys Asp Ile Glu Val Tyr Asn
65 . 70
val Gly Lys Ser Met Thr Lys Ala Pro
85
Ser Arg Asn- Gly Val Ala Ala Leu Val
100 105
Val Ala His Asn Gly Gly Tyr Asn Asn
115 120
Arg Asn Pro Asp Gln His Arg Phe Thr Tyr Lys
130 135
Asn Tyr Lys Ala Gly Thr Lys Gly His

His Arg Lys Ala Pro
15

Leu Ala Ile Cys Leu
30

His Thr Tyr Phe Gly
45

Asn Lys Gly Lys Phe
60

Lys Lys Gly Glu Leu
80

Asp Phe Ser val val
95

Gln Tyr Ile Val Ser
110

Phe Gly Ala Glu Gly
125

Ile Val Lys Arg Asn
140

Gly -Gly Asp Tyr His

50/299

32

28



145

Met

Pro Arg Leu His

Thr Ser Tyr Met

Asp

Asp

Ser

225

Gly

Phe

Ile

Lys
305
Phe

Asn

Glu
- Tyr
385

Gly

Thr

Trp

Arg Val

Glu
210

Trp

Thr

Leu

Gly

290

Asp

Tyr

Gly

Arg

Thr

370

Arg

Lys

Leu

Trp

Lys

195

Pro

Leu

val

Pro

Asp

275

Asn

Trp

Glu

Thr

Leu

355

Ala

Pro

Gly

Tyx

Gln

435

val

180

Arg

Asn

val

Asn

260

Ala

Pro

Phe

Pro

Gly

340

Lys

Arg

Arg

Glu

Phe

420

Gly

Asn

165

Asp

Ile

Asn

Gly

Leu

245

Gly

Gln

Tyr

Tyr

Arg

325

Lys

Thr

Glu

Leu

Leu

405

Gln

Ala

Gly

DE 601 26 249 T2

150

Lys Phe Val

Gly Arg

Gly

Arg

Gly

230

Gly

Gly

Lys

Ile

Asp

310

Gln

Ile

Arg

Pro

Asn

390

Ile

Gly

Gly

val

Ala

Glu
215
Asn
Ser
Ser
Gln
Gly
295
Glu
Asn
Asn
Thr
val
375
Asn
Leu
Asp

val

Ala

Lys
Gly
200
Ser
Thr
Glu
Phe
Lys
280
Lys
Ile
Gly
Ala
Val_
360
Tyr
Gly
Thr
Phe
His
440

Asn

Thr

Tyr
185
aArg
Ser
Phe
Lys
Gly
265
Ser
Phe
Lys
Lys
345
Gln
His
Glu
Ser
Thr

425

Ile

_ Asp

155

Asp Ala
170 -

Ile Asp

Gln Tyr

Tyr His

Ala Gln
235

Ile Lys
250

Asp Ser

Leu Ile

Asn Gly

Ala Gly
315

Tyr Ser
330

His Glu

Leu Phe

Ala Ala

Asn Ile

395
Asn Ile
410
Val Ser

Ser Glu

Arg Leu

51/299
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160

Glu Pro Val Glu Met
175

Gln Asn Asn Tyr Pro
190

Trp Arg Ser Asp Glu
205

Ile Ala Ser Ala Tyr
220

Asn Gly Ser Gly Gly
240

His Ser Pro Tyr Gly
255

Gly Ser Pro Met Phe
270

Asn Gly Val Leu Gln
285

Phe Gln Leu Val Arg
300 ' -

Asp Thr His Ser val.
. - 320

Phe Asn Asp Aép Asn
335

His Asn Ser Leu Pro.
350 ’

Asn Val Ser Leu Ser
365

Gly Gly Val Asn Ser
380

Ser Phe Ile Asp Glu |
400

Asn Gln Gly 2Ala Gly
415

Pro Glu Asn Asn Glu
430

Asp Ser Thr vVal Thr '
445 .

Ser Lys Ile Gly Lys



450

Gly Thr Leu His Val

465

val

Lys

val

Gly

His

545

Gln

Thr

Asn

Gly
625
Phe
His

Asn

Gly

Lys

Gly Asp

Lys Gln

Gln

Phe
530

Arg

Asp

Thr

Gly

Leu

610

Gly

Phe

Asp

Gly
690

His

n
0
L

Val

Thr

Leu

515

Arg

Ile

Lys

Gly

595

val

Thr

Ser

Ser
Trp
675

Gln

Leu

Asp

Gly

Ala
500

Asn

Gly

Gln

Glu

Asn

580

Phe

Tyr

Asn

Gly

Gln

660

Ile

Ala

Ser

Thr

Lys

740

Ile

Thr
485

Phe

Ala

Gly

Asn

Ser

565

Asn

Gly

Gln

Leu

Arg

645

Lys

Asn

Val

.Asn

Ile
725

Thr

Ser

Gln
470
val
Ser
Asp

Arg

Thr
550

Thr

Asn

Glu

Pro

Asn

630

Pro

Glu

Arg

val

His

710

Cys

Ile

Gly

DE 601 26 249 T2 2008.05.29

455

Ala
Ile
Glu
Asn
Leu
535
Asp
val

Ser

-Lys

Ala

.615

Gly

Gly

Thr

Ser

695

Ala

Thr

Thr

Asn

Lys
Leu
Ile
Gln
520
Asp
Glu

Thx

Leu

Gly

Asp

Glu

Gln

Asn
475

Gln

- 490 .

Gly

505

Phe

Leu

Gly

Ile

Asp

585

Asp

600

Ala

Asn

Proé

Ile

Phe

680

Arg

Gln

Arg

Asp

val

Thr

Glu

Ile

His

Pro

665

Lys

Asn

Ala

Ser

Asp

745

Asp

Leu
Asn
Asn
Ala

570

Ser

Asp

Thr

'Val

Pro

Gly

Met

555

Gly

Lys

Lys

Arg

Gln

. 835

Ala

650

Arg

Ala

vVal

val

ASp

730

Lys

Leu

Tyr

Gly

Glu

Ala

Phe
715

Trp

val

Ala:

460

Gln
Ala
Ser
Asp
His
540
Ile
Asn
Lys
Thr
Thr
620
Thr
Asn
Glu
Asn
Lys
700
Gly
Thr

Ile

Asp

52/299

Gly Ser
Asp Asp

Gly Arg
510

Lys Leu
525

Ser Leu
val Asn
Lys Asp

Glu Ile
590

Asn Gly
605

Leu Leu
Asﬂ Gly
His Leu
Ile Vai

670

Phe Gln
685

Val Lys
Val Ala
Gly Leu
Ala Ser

750

His Ala

Ile Ser
480

Lys Gly
495

Gly Thr

Tyr Phe
Ser -Phe
His Asn

560

Ile Ala
575 .

Ala Tyr
Arg Leu
Leu Ser

Lyé Leu
640

Asn Asp-
655

Trp Asé
Ile Lys
Giy Asp
Pro His-

720

Thr Asn -
735

Leu Thr

His Leu



755

Asn Leu Thr
770

Asp Thr Arg
785

Ser Leu Val

Gly Asn Thr
Ala Val Gln
835

Val Ser His
850

Val Phe His
B65

Lys Asp Thr
Gly Thr Glu

Asn Ser Ala
915

Thr Asp Ala
930

Ser Val Thr
945

Val Asn Gly

Leu Phe Gly

Gly Leu

Tyr Thr

Gly Asn
805

Ser Ala
820

Asn Gly

Ser Ala

Phe Glu

Ala Leu
885

Leu Gly
900

Tyr Arg

Pro Arg

Pro Pro

Lys Leu
965

Tyr Arg

980

Gly Thr Tyr
995

Leu Glu Gln
1010

Glu Asn Leu
1025

Trp Arg Tyr

Pro Val Lys

Thr Leu

Leu Thr

Asn Phe

DE 601 26 249 T2 2008.05.29

Ala

Val
790

Ala
Ser
Ser
Leu
Ser
870
His
Asn
His
Arg
Thr
950
Asn
Se:

Ala

Val

Thr
775

Ser

Gln

Gly

Leu

Asn

855

Ser

Len

Leu

Asp

Arg

935

Ser

Gly

Asp

val

760

Leu

His

Ala

Thr

840

Gly

Arg

Lys

Asn

Ala

920

Ser

Val

Gln

Lys

Asn

Asn

Asn

Thr

Ala
825

Leu
Asn
Phe
Asp
Leu
905
Ala
Arg
oo
Gly
Leu

985

Asn

1000

val Glu Gly
1015

Thf Leu Gln Asn

1030

Gln Leu Ile Arg Lys Asp

1045

Glu Gln Glu Leu Ser Asp

765

Gly Asn Leu Ser Ala Asn

780

Ala Thr Gln

195

Phe Asn Gln

810

Ser Phe Asn
Ser Gly Asn
Val Ser Leu

860

Thr Gly Gln

875

Ser Glu Trp

890

Asp Asn Ala
Gly aAla Gln
Arg Ser Arg

940

Ser Arg Phe

855

Thr Phe Arg

970

Lys Leu Ala

Asn Gly Asn
Ala Thr Leu
815

Leu Ser Asp
830

Ala Lys Ala
845

Ala Asp Lys
Ile Ser Gly
Thr Leu Pro

895

Thr Ile Thr
910

Thr Gly Ser
925

Arg Ser Leu
Asn Thr Leu

Phe Met Ser
975

Glu Ser Ser
990

Thr Gly Asn Glu Pro Ala

1005

Lys Asp Asn Lys Pro Leu
1020

Gly

Leu

800

Asn

His

Asn

Ala

Gly

880

Ser

Leu

Ala

Leu

Thr

960

Glu

Glu

Ser

Ser

Glu His Val Asp Ala Gly Ala

1035

1040

Gly Glu Phe Arg Leu His Asn
1055

1050

Lys Leu Gly Lys Ala Glu Ala
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1060 1065 1070

Lys Lys Gln Ala Glu Lys Asp Asn Ala Gln Ser Leu Asp Ala Leu Ile
1075 , 1080 1085

Ala Ala Gly Arg Asp Ala Val Glu Lys Thr Glu Ser val Ala Glu Pro
1090 1095 1100

Ala Arg Gln Ala Gly Gly Glu Asn Val Gly Ile Met Gln Ala Glu Glu
1105 1110 1115 1120

Glu Lys Lys Arg Val Gln Ala Asp Lys Asp Thr Ala Leu Ala Lys Gln
1125 1130 - 1135

Arg Glu Ala Glu Thr Arg Pro Ala Thr Thr Ala Phe Pro Arg Ala Arg
1140 1145 Co 1150

Arg Ala Arg Arg Asp Leu Pro Gln Leu Gln Pro Gln Pro Gln Pro Gln
1155 1160 1165

Pro Gln Arg Asp Leu Ile Ser Arg Tyr Ala Asn Ser Gly Leu Ser Glu
1170 1175 1180

Phe Ser Ala Thr Leu Asn Ser Val Phe Ala Val Gln Asp Glu Leu Asp
1185 1190 ' 1195 . 1200 -

Arg val phe Ala Glu Asp Arg Arg Asn Ala Val Trp Thr Ser Gly Ile
1205 : 1210 1215

Arg Asp Thr Lys His Tyr Arg Ser Gln Asp Phe Arg Ala Tyr Arg Gln
1220 1225 1230 ’

Gln Thr Asp Leu Arg Gln Ile Gly Met Gln Lys Asn Leu Gly Ser Gly -
1235 1240 1245 .

Arg Val Gly Ile Leu Phe Ser His Asn Arg Thr Glu Asn Thr Phe Asp
1250 1255 1260 .

Asp Gly Ile Gly Asn Ser Ala Arg Leu Ala His Gly Ala Val Phe Gly
1265 1270 ‘ - 1275 1280

Gln Tyr Gly Ile Asp Ard Phe Tyr Ile Gly Ile Ser Ala Gly Ala Gly
1285 1290 1295

Phe Ser Ser Gly Ser Leu Ser Asp Gly Ile Gly Gly Lys Ile Arg Arg
1300 1305 1310

Arg Val Leu His Tyr Gly Ile Gln Ala Arg Tyr Arg Ala Gly Phe Gly
1315 1320 ' 1325

Gly Phe Gly Ile Glu Pro His Ile Gly Ala Thr Arg Tyr Phe Val Gln
1330 1335 1340

Lys Ala Asp Tyr Arg Tyr Glu Asn Val Asn Ile Ala Thr Pro Gly Leu
1345 1350 1355 - 1360

Ala Phe Asn Arg Tyr Axg Ala Gly Ile Lys Ala Asp Tyr Ser Phe Lys
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1365 1370 1375
Pro Ala Gln His Ile Ser Ile Thr Pro Tyr Leu Ser Leu Ser Tyr Thr
1380 1385 ) 1390
Asp Ala Ala Ser Gly Lys Val Arg Thr Arg Val Asn Thr Ala Val Leu
1395 1400 . 1405
Ala Gln Asp Phe Gly Lys Thr Arg Ser Ala Glu Trp Gly Val Asn Ala
1410 1415 1420
Glu Ile Lys Gly Phe Thr Leu Ser Leu His Ala Ala Ala Ala Lys Gly
1425 1430 1435 1440
Pro Gln Leu Glu Ala Gln His Ser Ala Gly Ile Lys Leu Gly Tyr Arg
1445 1450 1455 '
Trp
<210> 72
<211> 21
<212> PRT
<213> Escherichia coli
<400> 72
Met Lys Lys Thr Ala Ile Ala Ile Ala Val Ala Leu Ala Gly Phe Ala
1 5 10 15
Thr Val Ala Gln Ala
20
<210> 73
<211> 1439

<212> PRT
<213> Neisseria meningitidis

<400> 73
Met Lys Lys Thr Ala Ile Ala Ile Ala Val Ala Leu Ala Gly Phe Ala
1 5 10 15

Thr Val Ala Gln Ala Ala Ser Ala Gly His Thr Tyr Phe Gly Ile Asn
20 25 30

Tyr Gln Tyr Tyr Afg Asp Phe Ala Glu Asn Lys Gly Lys Phe Ala Val
35 40 © 45

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

Lys Ser Met Thr Lys Ala Pro Met Ile Asp Phe Ser Val Val Ser Arg
65 70 75 80

Asn Gly Val Ala Ala Leu Val Gly Asp Gln Tyr Ile Val Ser val Ala
85 90 95

His Asn Gly Gly Tyr Asn Asn Val Asp Phe Gly Ala Glu Gly Arg Asn
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Pro
Lys
Arg
145
- val
Pro
'Leu
val
225

Pro

Asp

Trp
Glu
305
Thr
Leu

Ala

Pro

Asp
Ala
130

Leu

Met

Arg

Asn

Val

210

Asn

Thr

Ala

Pro

Phe

290

Pro

Gly

Lys

Arg

Arg

~370

Gly
385

Tyr

Glu

Phe

Cln
115
Gly
His
Asp
Ile
Asn
195
Gly
Leu
Gly
Gln
Tyr
275
Arg
Lys
Thr
Glu
355
Leu

Leu

Gln

100
His Arg
Thr Lys

Lys Phe

Gly Arg
165

Gly Ala
180

Arg Glu
Gly Asn
Gly Ser
Gly Ser

245
Lys Gln
260
Ile Gly
Asp Glu
Gln Asn
Ile Asn

325

Arg Thr
340

Pro Val
Asn Asn

Ile Leu

Gly Asp
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Phe

Gly

val
150

Lys

Gly

Ser

Glu
230

‘Phe
Lys
Lys
Ile
Gly
310
Ala
val
Tyr
Gly
Thr

390

Phe

Thr

His
135

Thr

Tyr

Arg

Ser

Phe
215

Lys

Gly

Trp

Ser

Phe

295

Lys

Lys

Gln

His

Glu
375

Ser

Thr

Tyr
120
Pro
Asp
Ile
Gln
200
Ala
Ile
Asp
Leu

Asn
280

Ala
Tyr
His
Leu
Ala

360

Asn

Asn

Vai

105

Lys

Tyx

Ala

Asp

Tyr

185

His

Gln

Lys

Ser

Ile

265

Gly

Gly

Ser

Glu

Phe

345

Ala

Ile

Ile

Ser

1le

Gly

Glu

Gln
170

Trp

Ile

Asn

His

Gly

250

Asn

Phe

Asp

Phe

His

330

Asn

Gly

Ser

Asn

Pro

Val

Gly

Pro

155

Asn

Arg

Ala

Gly

Ser

235

Ser

Gly

Gln

Thr

Asn

315

Asn

Val

Gly

Phe

Gln
395

Glu
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Lys
Asp
140

val
Asn
Ser
Ser
Ser
220
Pro
Pro
val
Leu
His
300
Asp
Ser
Ser

val

Ile
380

Gly

Asn

Arg
125

Tyr

Clu

Asp
Ala
205

Gly

Met

Leu

val

285

Ser

Asp

Leu

Leu

Asn

365

Asp

Ala

Asn

110

Asn
His
Met
Pro

Glu
190

Tyr
Gly
Gly
Phe
Gln
270
Arg
val
Asn
Pro
Ser
350
Ser
Glu

Gly

Glu

Asn Tyr
Met Pro

Thr Ser
160 -

Asp Arg
175

Asp Glu
Ser Trp
Gly Thr

Phe Leu
240

Ile Tyr
255

Thr Gly
Lys Asp
Phe Tyr

Asn Gly
320

Asn Arg
335

Glu Thr'
Tyr Arg
Gly Lys
Gly Leu

400

Thr Trp



Gln Gly Ala Gly
420

val Asn Gly Val
‘435

Leu His val Gln'

450

Asp Gly Thr Val
465

Gln Ala Phe Ser
Leu Asn Ala Asp

500

Arg Gly Gly Arg
515

Ile Gln Asn Thr
530

Lys Glu Ser Thr
545

Gly Asn Asn Asn

Trp Phe Gly Glu
580

Val Tyr Gln Pro
595

Thr Asn Leu Asn
610

Ser Gly Arg Pro
625

Ser Gln Lys Glu

Trp ‘1le Asn Arg
660

Gln Ala val val
675

Leu Ser Asn His
690

His Thr Ile Cys

405

val

Ala

Ala

Ile

Glu

485

Asn

Leu

Asp

val

Ser

565

Lys

Ala

Gly

Thr

Gly

645

Thr

Thr

His

Asn

Lys

Leu

470

Ile

Gln

Asp

Glu

550

Leu

Asp

Ala

Asn

Pro

630

Ile

Phe

Arg
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Ile
Asp
Gly
455
Asp
Gly
Phe
Leu
Gly
535
Ile
Asp
Thr
Glu
Ile
615
His
Pro
Lys

Asn

Ala
695

Ser

Ser

Arg
440
Glu
Gln
Leu
Asn
Asn
520

Ala

Thr

Ser

Thr

Asp

600

Thr

Ala

Arg

Ala

val
680

Val

AsSp

Glu
425

Leu
Asn
¢ln
Val
Pro
505
Gly
Met
Gly
Lys
Lys
585
Arg
Gln
Tyr
Gly
Glu

665

Ala

Phe

Trp

410

Asp

Ser

Gln

Ala

Ser

Ser
Lys
Gly
Asp

475

Gly

490.

Asp

His

Ile

Asn

Lys

570

Thr

Thr

Thr

Asn

Glu

650

Asn

Lys

Gly

Thx

Lys

Ser

val

Lys

555

Glu

Asn

Leu

Asn

His

635

I1le

Phe

val

val

Gly

2008.05.29

Thr
Ile

Ser
460
Asp
Arg
Leu
Leu
Asn
540
Asp
Ile
Gly
Leu
Gly
620
Leu
Val
Gln

Lys

Ala
700

Leu-
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Val
Gly
445
Ile

Lys

Gly

Ser
525
His
Ile
Ala
Arg
Leu
605
Lys
Asn

Trp

Ile
Gly
685

Pro

Thr

Thr
430
Lys

Ser

Gly

Phe
510
Phe
Asn

Ala

Leu
590
Ser
Leu
Asp
Asp
Lys
670
Asp

His

Asn

415

Trp

Gly

val

Lys

Lys

Thr

Gly

Lys

. 480

val
495
Gly
His
Gln
Thr
Asn
575
Asn
Gly
Phe
His.
Asn

655

Gly

Trp

Gln

Cys

Gln
Phe
Arg _
Asp
Thr
560
Gly
Leu
Gly

Phe

Trp
640
Asp
Gly

His
Ser

val



705

Glu Lys

Asp Ile
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710

Thr Ile Thr Asp Asp Lys

Ser

725

Gly Asn Val Asp Leu

740

Thr Gly Leu Ala Thr Leu

Arg Tyr
770

val Gly
785

Thr Ser
Gln Asn
His Ser
| His Phe

850

Thr Ala
865

Glu Leu
Ala Tyr

Ala Pro

Thr Pro
930

Gly Lys
945

Gly Tyr
Tyr Thr

Gln Leu

Leu Asn

755

Thr
Asn
Ala
Gy

Ala
835

Glu

Leu

Gly

Arg

Arg

915

Pro

Leu

Arg

Leu

Thr

995

Phe

val

Ala

Ser

Ser

820

Leu

Ser

His

Asn

His

800

Arg

Thr

Asn

Ser

Ala

980

val

Thr

Ser

Gln

Gly

805

Leu

Asn

Ser

Leu

Leu

885

Asp

Arg

Ser

Gly

Asp

965

val

val

Leu

His

Ala

750

Asn

Thr

Gly

Arg

Lys

Val

Ala
745

Asn Gly Asn

Asn
775

Thr

Ala

Leu

Asn

Phe
855

Asp

870 -

Asn

Ala

Ser

val

Gln

950

Lys

Asn

Glu

Gln

Leu
Ala
Arg
Glu
935
Gly
Leu
Asn

Gly

Asn

760

Ala
Phe
Ser
Ser
Val
840
Thr
Ser
Asp
Gly
Arg

920

Ser

‘Thr

Lys

Thr

Lys

Thr
Asn
Phe
Gly
825
Ser
Gly
Glu
Asn
Ala
90S
Ser
Arg
Phe
Leu
Gly

985

Asp

1000

Glu

His

Ile
730

Asp

Leu

Gln

Gln

Asn

810

Asn

Leu

Gln

Trp

Ala

830

Gln

Arg

Phe

Arg

Ala

970

Asn

Asn

val

715

Ala

His

Ser

Asn

Ala

795

Leu

Ala

ala

Ile

Thr

875

Thr

Thr

Arg

Asn

Phe

955

Glu

Glu

Lys

Asp

Ser
Ala
Ala
Gly
780
Thx
Ser
Lys
Asp
Ser
860
Leu
Ile
Gly
Ser
Thr
940
Met
Ser
Pro

Pro

Ala
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720

Leu Thr Lys Thr
735

His Leu Asn Leu
750

Asn Gly Asp Thr
765 ’

Asn Leu Ser Leu
Leu Asn Gly Asn
800

Asp His Ala Vval
81%

Ala Asn Val Ser
830

Lys Ala Val Phe
845

Gly Gly Lys Asp
Pro Ser Gly Thr
880 -

Thr Leu Asn Ser .
895 - ’

Ser Ala Thr Asp
510

Leu Leu Ser Val
92% -

Leu Thr val Asn
Ser Glu Leu Phe
960

Ser Glu Gly Thr
975

Ala Ser Leu Glu
990

Leu Ser Glu Asn
1005

Gly Ala Trp Arg
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1010 1015 ~ 1020

Tyr Gln Leu Ile Arg Lys Asp Gly Glu Phe Arg Leu His Asn Pro Val
1025 1030 1035 1040

Lys Glu Gln Glu Leu Ser Asp Lys Leu Gly Lys Ala Glu Ala Lys Lys
1045 1050 - 1055

Gln Ala Glu Lys Asp Asn Ald Gln Ser Leu Asp Ala Leu Ile Ala Ala
1060 1065 ) 1070

Gly Arg Asp Ala Val Glu Lys Thr Glu Ser Val Ala Glu Pro Ala Arg
1075 1080 1085

Gln Ala Gly Gly Glu Asn Val Gly Ile Met Gln Ala Glu Glu Glu Lys
1090 1095 1100

Lys Arg Val Gln Ala Asp Lys Asp Thr Ala Leu Ala Lys Gln Arg Glu
1105 1110 1115 1120

Ala Glu Thr Arg Pro Ala Thr Thr Ala Phe Pro Arg Ala Arg Arg Ala
1125 1130 1135

Arg Arg Asp Leu Pro Gln Leu Gln Pro Gln Pro Gln Pro Gln Pro Gln
1140 1145 1150 .

Arg Asp Leu Ile Ser Arg Tyr Ala Asn Ser Gly Leu Ser Glu Phe ser
1155 1160 1165

Ala Thr Leu Asn Ser Val Phe Ala Val Gln Asp Glu Leu Asp Arg Val
1170 - 1175 1180

Phe Ala Glu Asp Arg Arg Asn Ala Val Trp Thr Ser Gly Ile Arg Asp
1185 - 1190 1185 1200

Thr Lys His Tyr Arg Ser Gln Asp Phe Arg Ala Tyr Arg Gln Gln Thr
1205 1210 1215

Asp Leu Arg Gln Ile Gly Met Gln Lys Asn Leu Gly Ser Gly Arg Vval
1220 . 1225 1230

Gly Ile Leu Phe Ser His Asn Arg Thr Glu Asn Thr Phe Asp Asp Gly
1235 1240 1245 :

Ile Gly Asn Ser Ala Arg Leu Ala His Gly Ala Val Phe Gly Gln Tyr
1250 1255 1260

Gly Ile Asp Arg Phe Tyr Ile Gly Ile Ser Ala Gly Ala Gly Phe Ser
1265 1270 1275 1280

er Asp Gly Ile Gly Gly Lys Ile Arg Arg Arg Val

Ser Gly Ser Leu
1285 1290 _ 1295

Leu His Tyr Gly Ile Gln Ala Arg Tyr Arg Ala Gly Phe Gly Gly Phe
1300 1305 1310

Gly Ile Glu Pro His Ile Gly Ala Thr Arg Tyr Phe Val Gln Lys Ala
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1315 1320 1325

Asp Tyr Arg Tyr Glu Asn Val Asn Ile Ala Thr Pro Gly Leu Ala Phe
1330 1335 1340

Asn Arg Tyr Arg Ala Gly Ile Lys Ala Asp Tyr Ser Phe Lys Pro Ala
1345 1350 1355 1360

Gln His Ile Ser Ile Thr Pro Tyr Leu Ser Leu Ser Tyr Thr Asp Ala
1365 1370 ) 1375

Ala Ser Gly Lys Val Arg Thr Arg Val Asn Thr Ala Val Leu Ala Gln
1380 . 1385 1390

Asp Phe Gly Lys Thr Arg Ser Ala Glu Trp Gly Val Asn Ala Glu Ile
1395 - 1400 ‘ 1405

Lys Gly Phe Thr Leu Ser Leu His Ala Ala Ala Ala Lys Gly Pro Gln
1410 1415 1420

Leu Glu Ala Gln His Ser Ala Gly Ile Lys Leu Gly Tyr Arg Trp
1425 1430 1435

<210> 74

<211> 164

<212> PRT

<213> Neisseria meningitidis

<400> 74
.Met Lys Lys Asn Ile Leu Glu Phe Trp Val Gly Leu Phe Val Leu Ile
1 5 10 A 15 ’

Gly Ala Ala Ala Val Ala Phe Leu Ala Phe Arg Val Ala Gly Gly Ala.
20 25 30

Ala Phe Gly Gly Ser Asp Lys Thr Tyr Ala Val Tyr Ala Asp Phe Gly -
35 40 45

Asp Ile Gly Gly Leu Lys Val Asn Ala Pro Val Lys Ser Ala Gly Val
50 . 55 60 '

Leu Val Gly Arg Val Gly Ala Ile Gly Leu Asp Pro Lys Ser Tyr Gln
65 70 s 80

Ala Arg Val Arg Leu Asp Leu Asp Gly Lys Tyr Gln Phe Ser Ser Asp
85 90 ' 95

val Ser Ala Gln Ile Leu Thr Ser Gly Leu Leu Gly Glu Gln Tyr Ile-
100 105 110 ’

Gly Leu Gln Gln Gly Gly Asp Thr Glu Asn Leu Ala Ala Gly Asp Thr
115 120 125

Ile Ser Val Thr Ser Ser Ala Met Val Leu Glu Asn Leu Ile Gly Lys
130 : 135 140

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

Lys Ala Ala Glu

<210> 75
<211> 21
<212> PRT
<213> Erwinia carotovora
<400> 75
Met Lys Tyr Leu Leu Pro Thr Ala Ala Ala Gly Leu Leu Leu Ala Ala
i 5 10 15
Gln Pro Ala Met Ala
20
<210> 76
<211> 608
<212> PRT
<213> Neisseria meningitidis ORFA46
<400> 76
Leu Gly Ile Ser Arg Lys Ile Ser Leu Ile Leu Ser Ile Leu Ala Val
1 5 10 15

Cys Leu Pro Met His Ala His Ala Ser Asp Leu Ala Asn Asp Ser Phe
20 25 30

Ile Arg Gln Val Leu Asp Arg Gln His Phe Glu Pro Asp Gly Lys Tyr
35 40 45

His Leu Phe Gly Ser Arg Gly Glu Leu Ala Glu Arg Ser Gly His Ile
50 55 ‘ 60 .

Gly Leu Gly Lys Ile Gln Ser His Gln Leu Gly Asn Leu Met Ile éln
65 . 70 75 " 80

Gln Ala Ala Ile Lys Gly Asn Ile Gly Tyr Ile Val Arg Phe Ser Asé
85 90 95

His Gly His Glu Val His Ser Pro Phe Asp Asn His Ala Ser His Ser
100 105 110

Asp Ser Asp Glu Ala Gly Ser Pro Val Asp Gly Phe Ser Leu Tyr Arg
115 ‘120 125

Ile His Trp Asp Gly Tyr Glu His His Pro Ala Asp Gly Tyr Asp Gl&
130 135 140

Pro Gln Gly Gly Gly Tyr Pro Ala Pro Lys Gly Ala Arg Asp Ile Tyr
145 150 155 160

Ser Tyr Asp Ile Lys Gly Val Ala Gln Asn Ile Arg Leu Asn Leu Thr
165 170 175

Asp Asn Arg Ser Thr Gly Gln Arg Leu Ala Asp Arg Phe His Asn Ala’
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Gly Ser Met
195

Arg Tyr Ser
210

Asn Gly Thr
225

Ile val Gly
Ile Ala Val

Ala Arg Ile
275

Ala Ala Ala
290

Gly Ile Glu
305

Gly Ile Gly
His Pro Ile

" Lys Ser Ala
355

Pro Ser Pro
370

Tyr Gly Lys
385

Lys Asn Val
Phe Asp Gly

Thr Lys Leu
: 435

Lys Pro Val
450

Asn Lys Leu
465

Arg Asn Gly

180

Leu Thr

Pro Glu
Ala Asp

Ala Gly
245

Met His
260

Asn Asp
Ile Arg
Ala Vval

Ala val
325

Lys Arg
340

Val Ser
Tyr His
Glu»Asn
Lys Leu

405

Lys Gly
420

Asp Ile

Thr Thr

Asn Lys

Gln

Leu

Ile
230

Asp

Gly

Leu

Asp

Ser

310

Arg

Ser

Asp

Ser:

Ile

390

Ala

Phe

Gln

Ala

Arg
470

Asn
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Gly

Asp
215

Val~

Ala

Leu

Ala

Trp
295

Asn

Gly

Gln

Asn

Arg

375

Thr

Asp

Pro

Glu

Lys

455

Glu

Ser

val
200

Arg

Lys

val

Gly

185

Gly Asp Gly

Ser Gly Asn

Asn

Gln

Leu

- 265

Asp

280

Ala

Ile

Lys

Met

Phe

360

Asn

Ser

Gln

Asn

Leu
440
Pro

Gln

Asn

Met

val

Phe

Gly

345

Ala

Ile

Ser

Arg

Phe

425

Ser

Phe

Ile

Gly
250
Leu
Ala

Gln

Met

-

Ile
235
Ile
Ser
Gin

Asn

Ala

© 315

Gly

330

Ala

Asp

Arg

Thr

His

410

Glu

Gly

Trp

Glu

Ser

Leu

Ile

Ala

Ser

val
395

Pro

Lys

Gly

Glu

Lys

475

Gln

2008.05.29

Phe

Ala
220

Gly
Ser
Thr
Leu
Pro
300
Ala
Gly
Ala
Ala
Asn
380
Pro
Lys
‘His
Gly
Val
460

Asn

His
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Lys
205

Ala

Ala

Glu

Glu

Lys

285

Asn

Ile

Gly

Leu

Tyr

365

Leu

Pro

Thr

val

Ile

445

Asp

val

Ala

190

Arg

Glu

Ala

Gly

Asn

270

Asp

Ala

Pro

Ile

Pro

350

Ala

Glu

Ser

Gly

Lys

430

Pro

Arg

Gln

Gln

Ala Thr
Ala Phe

Gly Glu
240

Ser Asn
255

Lys Met
Tyr Ala
Ala Gln

Ile Lys
320

Thr Ala
335

Lys Gly
Lys Tyr
Gln Arg .

Asn Gly
400

val Pro
415

Tyr Asp
Lys Ala

Lys Leu

Glu Ile
480 -

Leu Glu



Arg Glu Ile Asn
500

Gly Met Gly Lys
515
Leu Val Lys Ser
530
Tyr Val Glu Ile
545

Val Phe Ala Ala

Phe
580

Lys Val Asp

Val Leu Asn Glu

595

77
584
PRT

<210>
<211>
<212>
<213>

<220>
<223> ORF46-2
<400> 77

Ser Asp Leu Ala
1

His Phe Glu Pro
20

Leu Ala Glu Arg
35

Gln Leu Gly Asn
50

Gly Tyr Ile Val
65

Phe Asp Asn His
Val Asp Gly Phe
100

His Pro Ala Asp
115
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485

Lys Leu Lys Ser

Ser
520

Phe Thr Asp

Val Lys Glu Asn

5§35
Asn Gly Lys Ala
550
Glu Tyr Leu Gly
565 :

Pro vVal Pro Asn

Ser Gly Asn Val
600

Artificial Sequence

Asn Asp Ser Phe

5

Asp Gly Lys

Ile
40

Ser Gly His

Ile Gln

55

Leu Met

Phe Asp

70

Arg Ser

Ala Ser His Ser

85

Ser Leu TYyx

‘Gly
120

Gly Tyr Asp

Arg

Ala

505

Met

Gly

Tyxr

Arg

585

Lys

Ile
His
25

Gly

Glin

His

"Asp

Ile
105

Pro

490

Asp

Asn

Phe

Ile

Ile

570

Ser

Arg

Arg

Leu

Leu

Ala

Gly

Ser

90

His

Gln

Glu
Asp
Thr
vVal
555
His
Trp

Pro

Gln

Phe

Gly

Ala

His

75

Asp

Trp

Gly

495

Ile Asn Phe Ala Asp
510
Lys Ala Phe Ser Arg
525
Asn Pro Val val Glu
540
Arg Gly Asn Asn Arg
560
Glu Leu Lys Phe Lys
575
Lys Asn Pro Thr Asp
590

Arg Tyr Arg Ser

Lys
605 . .

Val Leu Asp Arg Gln
15

Gly Ser Arg Gly Glu

30

Lys Ile Gln Ser His
45

Ile Lys Gly Asn Ile
60

Glu vVal His Ser Pro
80 .

Glu Ala Gly Ser Pro
95

Asp Gly Tyr Glu His
110

Gly Gly Tyr Pro Ala
125
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Pro Lys Gly Ala Arg Asp

Gln
145

Leu
Gly
Ser
Asn
Gln
225
Leu
Met
val
Phe
Tyr
305
Gly
Ala
Ile
Ser
Arg
385

Phe

Ser

130

Asn
Ala
Asp
Gly
‘Ile
210
Gly
Leu
Ala
Gln
Met
290
Gly
Ala
Asp
Arg
Thr
370
His
Glu

Gly

Ile
Asp
Gly
Asn
195
Ile
Ile
Ser
Gln
Asn
275
Ala
Leu
Ile
Ala
Ser
355
val
Pro

Lys

Gly

Arg

Arg

Phe

180

Ala

Gly

Ser

Thr

Leu

260

Pro

Ala

Gly

Ala

Ala

340

Asn

Pro

Lys

His

Gly
420

Leu

Phe
165

Lys

Ala

Ala

Glu

Glu
245

Lys

Asn

Ile

Gly

Leu
325

Tyr

Leu

Pro

Thr

val

405

Ile
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Asn
150
His
Arg
Glu
Ala
Gly
230
Asn
Asp
Ala
Pro
Ile
310
Pro
Ala
Glu
Ser
Gly
390

Lys

Pro

Ile Tyr Ser

135

Leu

Asn

Ala

Ala

Gly

215

Ser

Lys

Ala

Ile

295

Thr

Lys

Lys

Gln

Asn

375

val

Tyr

Lys

Thr

Ala

Thr

Phe

200

Glu

Asn

Met

Ala

Gln

280

Lys

Ala

Gly

Arg
360
Gly
Pro

Asp

Ala

Asp

Tyr

Asn

Gly Ser

Arg
185
Asn
Ile
Ile
Ala
Ala
265
Gly
Gly
His
Lys
Pro
345
Tyr
Lys
Phe

Thr

Lys
425

170

Tyr

Gly

val

Ala

Arg

250

Ala

Ile

Ile

Pro

Ser

330

Ser

Gly

Asn

Asp

Lys

410

Pro

A_sp
Arg
155
Met
Sg-:r
Thr
Gly
val
235
Ile
Ala
Glu
Gly
Ile
315
Ala
Pro
Lys
val
Gly
39%

L_eu

val

Ile Lys Gly Val

140

Ser
Leu
Pro
Ala
Ala
220
Met
Asn
Ile
Ala
Ala
300

Lys

val

Glu
Lys
380

Lys

Asp

Ser
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Thr
Thr
Glu
Asp
205
Gly
His
Asp
Arg

Val
285

Val

Arg

Ser

His

Asn

365

Leu

Gly

Ile

Asp

Gly

Gln

Leu

190

Ile

Asp

Gly

Leu

Asp

270

Ser

Arg

Ser

Asp

Ser

350

Ile

Ala

Phe

Gln

Ala
430

Gln
Gly
175
Asp

Val

Ala

Leu

Ala
255

Trp

Asn’

Gly
Gln
Asn
335
Arg
Thr
Asp
Pro
Glu

415

Lys

Ala
Arg
160
Val
Arg
Lys
Val
Gly
240
Asp

Ala

Ile

Lys'
!&et:
320
rhe

Asn’
Ser
Gln
Asn
400

Leu

Pro



Arg Trp Glu Val

val Glu
450

Phe Ser
465

Ala Asp
Met Asn
Gly Phe
Tyr Ile

530

Arg Ile
545

Thr Ser
Lys Arxg

<210>
<211>
<212>
<213>
<400>
Met Ser
1

Ala Thr

Lys Lys

Glu Ile
50

Asp Gly
65

Asp Asp

Lys Thr

435

Lys Asn
Gln His
Glu Ile
Asp Lys

500

Thr Asn
515

Val Arg
His Glu
Trp Lys

Pro Arg
580

78 .
364
PRT

DE 601 26 249 T2 2008.05.29

Asp Arg Lys Leu

Val Gln

Ala Gln
470

Asn Phe
485

Ala Phe
Pzd'Val
Gly Asn

Leu Lys
550

Asn Pro
565

Tyr Arg

440

Glu Ile
455

Leu Glu
Ala Asp
Ser Arg
Val Clu

520
Asn Arg
535
Phe Lys

Thr Asp

Ser Lys

Neisseria meningitidis

78
Met Lys

Phe Cys
20

Ala Ala
35

Asn Gly
Thr Ile

Phe Lys

Val Asn
100

His Phe
5

Ser Gly

Thr Val

Phe Lys

Thr Gln
70

Gly Leu
B5

Glu Asn

Pro Ala
Ala Leu
Ala Ile

40
Ala Gly
55
Lys Asp

Gly Leu

Lys Gln

Asn Lys Leu Thr

Arg

Arg

Gly

Leu
505

Tyr

Val

Lys

val

Lys
Ala
25

val
Glu
Ala

Lys

Asn
105

Asn
Glu
Met
490
val
val
Phe

Vval

Leu
570

val
10

Ala
Ala
Thr
Thr
Lys
30

Val

Gly Asn
460

Ile Asn
475

Gly Lys

Lys Ser

Glu Ile

Ala Ala

540

Asp Phe
555

Asn Glu

Leu Thr

Thr Ser

Ala Tyr

Ile Tyr

60

Ala Ala
75
val val

Asp Ala

65/299

Thr Arg
445

Lys Asn
Lys Leu
Phe Thr

Val Lys
510

Asn Gly
525

Glu Tyr

Pro Val

Ser Gly

Thr Ala

Asp Asp
30

Asn Asn
45

Asp Ile

Asp Val

Thr Asn

Lys Val
110

Glu

Ser

Lys

Asp

495

Glu

Lys

Leu

Pro

Asn

Gln

Asn

Serxr

480

Sex

Asn

Ala

Gly

Asn

560

val

575 -

Ile
15

Asp

Gly

Gly

Glu

Leu

95

Lys

Leu
Val
Gln
Glu
Ala
80

Thr .

Ala'
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Ala Glu Ser Glu Ile Glu Lys Leu Thr Thr Lys Leu Ala Asp Thr Asp
115 120 125

Ala Ala Leu Ala Asp Thr Asp Ala Ala Leu Asp Glu Thr Thr Asn Ala
130 135 140

Leu Asn Lys Leu Gly Glu Asn Ile Thr Thr Phe Ala Glu Glu Thr Lys
145 150 185 160

Thr Asn Ile Val Lys Ile Asp Glu Lys Leu Glu Ala Val Ala Asp Thr
165 170 175

val Asp Lys His Ala Glu Ala Phe Asn Asp Ile Ala Asp Ser Leu Asp
180 185 190

Glu Thr ‘Asn Thr Lys Ala Asp Glu Ala Val Lys Thr Ala Asn Glu Ala
195 200 205

Lys Gln Thr Ala Glu Glu Thr Lys Gln Asn Val Asp Ala Lys Val Lys
210 215 220

Ala Ala Glu Thr Ala Ala Gly Lys Ala Glu Ala Ala.Ala Giy Thr Ala
225 230 : 235 240

Asn Thr Ala Ala Asp Lys Ala Glu Ala Val Ala Ala Lys Val Thr Asp
245 : 250 255

Ile Lys Ala Asp Ile Ala Thr Asn Lys Ala Asp Ile Ala Lys Asn Ser
260 265 , 270 .

Ala Arg Ile Asp Ser Leu Asp Lys Asn Val Ala Asn Leu Arg Lys Glu
275 280 285 o

Thr Arg Gln Gly Leu Ala Glu Gln Ala Ala Leu Ser Gly Leu Phe Gln -
290 295 300 .

Pro Tyr Asn Val Gly Arg Phe Asn Val Thr Ala Ala Val Gly Gly Tyf
305 310 315 320

Lys Ser Glu Ser Ala Val Ala Ile Gly Thr Gly Phe Arg Phe Thr Glu
325 ' 330 335

Asn Phe Ala Ala Lys Ala Gly Val Ala Val Gly Thr Ser Ser Gly Ser -
340 ' 345 350

Ser Ala Ala Tyr His Val Gly Val Asn Tyr Glu Trp
355 360

<210> 79

<211> 427

<212>  PRT .

<213> Neisseria meningitidis

<400> 79 '
Met Phe Glu Arg Ser Val Ile Ala Met Ala Cys Ile Phe Ala Leu Ser
1 5 : 10 15

66/299
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Ala Cys Gly Gly Gly Gly Gly Gly Ser

20

Thr Leu Ser Lys
' 35

val Lys Glu Asp
50

Ser Thr Gln Gly
65

Gly Asn Gly Gly
Gly Pro Gln Asn
100

Thr Gly Asn Asn
115

Asn Pro Ala Pro
130

Ala Asn Gly Vval
145

His Cys lys Gly
Ala Pro Ser Lys

180

Glu-Lys Tyr Lys
195

Ala Thr Ala val
210

Lys Asp Lys Ser
225

Arg Ser Arg Arg
Gln Ala Asp Thr

260

His Ser Gly Asn
275

Tyr Gly Ala Glu
290

Gly Glu Pro Ala
305

Pro Ala

Ala Pro

Ala

Gln

55

Ser Gln
70

Ala Ala
85

Asp Met
Gln.Pro
Ala Asn
Leu Ile

150

Asp Ser
165

Ser Glu
Lys Asp
Gln Ala
Ala Ser

230

Ser Leu
245

Leu Ile
Ile Phe

Lys Leu

Lys Gly
310

Asp

Thr

Pro

Ala

Gly

135

Asp

Cys

Phe

Gly

Asn

215

Ser

Pro

Val

Ala

Pro

295

Glu

Pro
40

Ala

Met

Gln
Asp
120
Gly
Gly
Asn
Glu
Lys
200
Gly
Ser
Ala
Asp
Pro
280

Gly

Met

25

Val
Gly
Ala
Asp
Asn
105
Ser
Ser
Pro
Gly
Asn
185
Ser
Thr
Ser
Glu
Gly
265
Glu

Gly

Leu

Pro

Val

Ser

Ala

Lys

90

Ser’

Ser

Asn

Ser

Asp

170

Leu

Asp

Asn

Ala

Met

250

Glu

Gly

Ser

Ala

Asp Val Lys Ser

Ala Glu

Gln Gly
60

val Ser
75

Pro Lys
Ala Glu

Asp Ser

Phe Gly

Lys
45
Gln

Ala

Asn

Ser

Ala
125

Arg

140

Gln Asn
155

Asn Leu

Asn Glu
Lys Phe

Lys Tyr
220

Arg Phe
235

Pro Leu
Ala IVal
Asn Tyr
Tyr Ala

300

Gly Thr
315

67/299

Ile

Leu

Sexr

Thr

205

Val

Arg

Ile

Ser

Arg

285

Leu

Ala

30

Glu
Gly
Glu
Glu
Ala
110
Pro
val
Thr
Asp
Glu
190
Asn
Ile
Arg
Pro

Leu
270

Arg

val

Ala

Thr

Ala

Asn

Asp

85

Asn

Ala

Asp

Leu

Glu

175

Arg

Leu

Ile

Ser

val

255

Thr

Leu

Val

Asp
Glu
Pro
Thr
80

Glu
Gln
Ser
Leu
Thr
160

Glu

Ile
Val
Tyr
Ala
240
Asn
Gly
Thr

Gln

Asn
320
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Gly Glu Val Leu His Phe His Thr Glu Asn Gly Arg Pro Tyr Pro Thr

Arg Gly Arg Phe
340

Gly Ile Ile Asp
355

Lys Ala Ala Ile
370

Gly Gly Gly Asp
385

val Ala Gly Lys
Phe Gly Val Phe

420
80

410
PRT

<210>.
<211>
<212>
<213>

<220>
<223>

<400> 80
Cys Gly Gly
1

Gly

‘Pro

Leu Ser Lys
- 20

Lys Glu Asp Ala

35
Thr Gln Gly Ser
50

Asn Gly Gly
65

Ala
Pro Gln Asn Asp

Gln
100

Gly Asn Asn

Pro Ala Pro Ala

115

Asn Gly Val Leu

130

325

Ala .Ala Lys

Ser Gly Asp

Asp Gly Asn
375

val Ser Gly
390

Tyr Ser Tyr
405

Ala Gly Lys

Artificial Sequence

287untagged

Gly Gly Gly
5

Ala Ala Pro

Pro Gln Ala

Met
55

Gln Asp

Ala Thr Thr

70
Met Pro Gln
85

Pro Ala Asp

Asn Gly Gly

Ile Asp Gly

Val

Asp
360
Gly
Arg

Arg

Lys

Ser
vVal
Gly
40

Ala
Asp
Asn
Ser
Ser

120

Pro

135 °

Asp
345

Leu

Phe

Phe

Pro

Glu
425

Pro
val
25

Ser
Ala
Lys
Sér
Ser
105

Asn

Ser

330

Phe

His

Lys

Tyr

Thr

‘410

Gln

Ala

Gln

val

Pro

Ala

30

Asp

Phe

Gln

Gly Ser
Met Gly

Gly Thr
380

Gly Pro
395

Asp Ala

Asp

Val Lys

Glu Lys
Gly Gln

Ala
60

Ser

Lys Asn

75

Glu Ser

Ser Ala
Gly Arg

Ile
140

Asn

68/299

335

Lys Ser Val
350

Asp

Thr Phe

365

Gln Lys

Thr Glu Asn

Trp

Glu
400

Ala Gly Glu

Glu Lys Gly Gly

415

Ala Asp Thr
15

Ser

Glu Thr Glu Val

30
Gly Ala Pro Ser
45

Glu Asn Thr Gly

Glu Asp Glu Gly

80

Asn Gln Thr
95

Ala

Ala Ser Asn
110

Pro

val Aép Leu Ala

125

Thr Leu Thr Hisg



Cys
145

Pro

Lys

Asp
Ser
225
Ser
Gly
Glu
Glu
305
Gly
Ile
Ala
Gly
Ala

385

Gly

Lys

Sexr

TYX

Ala

Lys
210
Arg
Asp
Gly
Ala
Pro
290
val
Arg
Ile
Ala
Gly
370

Gly

Val

<210>
<211>
<212>
<213>

<220>

Gly
Lys
Lys
Val
195
Ser
Arg
Thr
Asn
Glu
275
Ala
Leu
Phe
Asp
Ile
355
Asp
Lys

Phe

81
9
PRT

Asp

Ser

Lys
180
Gln
Ala
Ser
Leu
Ile
260
Lys
Lys
His

Ala

Ser

Glu
165

Asp

Ala

Ser

Leu

Ile

245

Phe

Leu

Gly

Phe

Ala

1325

Ser

340

Asp

Val

Tyr

Ala

Gly

Gly

Ser

Ser

Gly
405

DE 601 26 249 T2 2008.05.29

Cys Asn Gly Asp Asn

150

Phe Glu

Gly Lys

Asn Gly

Ser Ser
215

Pro Ala
230

Val Asp

Ala Pro

Pro Gly

Glu Met
295

His Thr
310

Lys Val

Asp Asp

Asn Gly

Gly Arg
375

Tyr Arg
390

Lys Lys

Artificial Sequence

Asn

Ser

Thr
200

Ser

Glu

Gly

Glu

Gly

280

Leu

Glu

Asp

Leu

Phe

360

Phe

Pro

Glu

Leu
Asp
185

Asn

Ala

Met

Glu
Gly
265
Ser
Ala
Asn
Phe
His
345
Lys
TYr

Thr

Gln

Asn
170

Lys

Lys

Axrg

Pro

Ala

250

Asn

Tyr

Gly

Gly

Gly

330

Met

Gly

Gly

Asp

Asp
410

Leu
155
Glu
Phe
Tyr
Phe
Leu

235

val

Ala
Thr
Arg
315
Ser
Gly
Thr

Pro

Ala
395

Leu
Ser
Thr
val
Arg

220

Ile

Ser

Arg

Leu

Ala

300

Pro

Lys

Thr

Trp

Ala
380

Glu

69/299

Asp Glu Glu Ala
160

Glu Arg Ile Glu
175 '

Asn Leu Val Ala
190

Ile Ile Tyr Lys
205

Arg Ser Ala Arg
Pro Val Asn Gia
240

Leu Thr Gly His
. 25%

Tyr Leu Thr Tyr
270

Arg Val Gln Gly
285 .

Val Tyr Asn Gly
Tyr Pro Thr Arg
320

Ser Val Asp Gly
335

Gln Lys Phe Lys
350

Thr Glu Asn Gly
365

Gly Glu Glu val

Lys Gly Gly Phe
400



- <223>

<400>
His Arg

<210>
<211>
<212>
<213>

<220>
<223>

<400>
Ala Thr

<210>
<211>
<212>
<213>

<220>
<223>

.<400>
Met Glu
1l

<210>
<211>
<212>
<213>

<220>
<223>

<400>
Met Phe
1

Ala Cys

Thr Leu

Ala Lys
50

Ser Ala
65

Gly Asn

DE 601 26 249 T2

920L N-terminal

81

val Trp Val Glu Thr
5

82

16

PRT

Artificial Sequence

9531, N-terminal

‘82 .
Tyr Lys Val Asp Glu
5
83

9
PRT

Artificial Sequence

519.1L N-terminal

83

Phe Phe Ile Ile Leu
5 -

84

488

PRT

Artificial Seguence

deltaG287

84

Lys Arg Ser Val Ile
5

Gly Gly Gly Gly Gly
20

Ser Lys Pro Ala Ala
35

Glu Asp Ala Pro Gln
55

Gln Gly Ser Gln Asp
70

Gly Gly Ala Vval Thr
85

Ala His

2008.05.29

Tyr His Ala Asn Ala Arg Phe Ala Phe

10

Leu Ala

Ala Met Ala Cys Ile
10

Gly Ser Pro Asp Qal
25

Pro Val Val Ser Glu
40

Ala Gly Ser Gln Gly
60

Met Ala Ala Val Ser
75

Ala Asp Asn Pro Lys
90

70/299

15

Phe Ala Leu Ser
15

Lys Ser Ala Asp
30

Lys Glu Thr Glu
45 :

Gln Gly Ala Pro
Glu Glu Asn Thr
80

Asn Glu Asp Glu
95



val Ala Gln Asn

Thr Pro

Asn Gln
130

Asp Met
145

Gly Gly
Gly Asn
Pro Ala

Asn Gly
210

Cys Lys
225

Gln Leu
Asn Tyr
Asp Ser

Pro Lys
290

Arg Ser
305

Thr Leu
Asn Ile
Glu Lys
Ala Lys

370

Leu His
385

Asn

115

Ala

Ala

Gln

Asn

Pro

195

val

Gly

Lys

Lys

val

275

Pro

Leu

Ile

Phe

Leu

355

Gly

Phe

100

His
Thr
Asn
Asn
Gln
180
Ala
Leu
Asp
Ser
Lys
260
Gln
Thr
Pro
val
Ala
340
Pro

Glu

His

DE 601 26 249 T2 2008.05.29

Asp Met Pro Gln

Thr

Asp

Ala

Ala

165

Ala

Asn

Ile

Ser

Glu

245

Asp

Met

Ser

Ala

Asp

325

Pro

Gly

Met

Thr

Pro

Ala

Ala

150

Gly

Ala

Gly

Asp

Cys

Asp
Gly
135

Asp

Gly
cly
Gly

215

Ser

230 -

Phe

Gly

Lys

Phe

Glu

310

Gly

Glu

Gly

Leu

Glu

Glu
Lys
Gly
Ala
295
@et
Glu
Gly
Ser
Ala

375

Asn

390

Pro
120
Glu
Gly
Thr
Ser
Ser
200
Pro
Gly
Lys
Asn
Ile
280
Arg
Pro
Ala

Asn

Tyr
360

Gly

Gly

Asn Ala
105

Asn Met
Ser Ser
Met Gln

Ala Ala
170

Ser Asp
185

aAsn Phe
Ser Gln
Asn Asn
Léu Ser

250

Asp Lys
265

Asn Gln
Phe Arg

Leu Ile

val Ser
330

Tyr Arg
345
Ala Leu

Ala Ala

Arg Pro

71/299

ala
Leu
Gln
Gly
155
Gln
Pro
Gly
Asn
Phe
235
Asp
Phe
Tyr
Arg
Pro
315
Leu
Tyr
Arg

val

Tyr
395

Gly Thr Asp Ser

Ala

Pro

140

Asp

Gly

Ile

Arg

Ile

Gly
125

Ala

Asp

Ala

Pro

vVal

205

Thr

220

Leu

Ala

val

Ile

Ser

300

val

Thr

Leu

val

Tyr
380

Pro

Asp_

Asp

Gly

Ile

285

Ala

Asn

Gly

Thr

Gln
365

Asn

Thr

110

Asn Met
Asn Gln
Pro Ser

Asn Gln
175

Ala Ser
190

Asp Leu
Leu Thr
Glu Glu
Lys Ile

255

Leu Val
270

Phe Tyr
Arg Ser

Gln Ala

His Ser
335

Tyr Gly
350
Gly Glu

Gly Glu

Arg Gly

Ser

Glu

Pro

Ala

160

Ala

Asn

Ala

His

val

240

Ser

Ala

Lys
Arxg
Asp
320
Gly
Ala -
Pro
val

Arg
400



phe Ala Ala Lys Val Asp Phe Gly Ser

Asp Ser
Ile Asp

Asp Val
450

Lys Tyr
465

Phe Ala
<210>
<211>
<212>
<213>

<220>
<223>

<400>

Met Asn
1

Leu Leu
Val Asp

Ser Glu
50

Met Arg
65

Vval Lys
Pro Lys
Thr Asp
Asn His

130

Gln Ala
145

DE 601 26 249 T2 2008.05.29

405

Gly Asp Asp Leu
420

Gly Asn Gly Phe
435

Ser Gly Lys Phe

Ser Tyr Arg Pro
‘ 470

Gly Lys Lys Glu
485.

85
712
PRT

TBP2

85

Asn Pro Leu Val
5

Ser Ala Cys Leu
20

Thr Glu Ala Pro
35

Lys Pro Gln Ala
Leﬁ Lys Arg Arg
70

Leu Asp Glu Ser
85

Glu Leu Pro Lys
100

Ser Asp Asn Asn
115

Gln Asn Gly Asn

Lys Asp Tyr Glu
150

His Met

Lys
Tyr
455

Thr

Gln

Artificial Sequence

Gly

Arg

Gln

55

Asn

Asp

Arg

Ile

Thr
135

Asn

Lys Ser Val
410

Thr Gln Lys

Trp Thr Glu

Ala Gly Glu

460

Glu Lys Gly
475

Ala Met Val
10

Gly Ser phe
Pro Lys Tyr
Gln Gly Gly

60

Pro Gln ala
75

Ala Thr Gly
90

‘Ser Val Ile

Ser Pro Tyr

Gly Ile Asn
140

Tyr Val Tyr
) 158

72/299

Gly Ile 1le
415

Lys Ala Ala

430

Gly Ser Gly

val Ala Gly

Phe Gly val
480

Pro Val Phe
15

‘Leu Asp Ser

30

Asp Val Phe
Gly Phe Ala

Glu Asp Glu
80

Pro Asp Glu
. 95

Lys Val Glu
110

Lys Pro Ser

Pro Lys Asn

Gly Trp Phe
160



Tyr Lys

Ala Lys

Ser Arg

His Phe
210

Gln Pro
225

Asp Gly
Gln Glu
Lys Lys
Asn Gln

290

Gly Asn
305

Asn Ser
Ser Gly
Leu Ser
Asp Lys

370

Ala Ala
385

Leu Thr
val Gln

Gly Ile

Gln Ala
450

His

Asn

Gln

195

Ala

Ser

Glu

Gly

Leu

275

Ala
Arg
Glu
ély
Asp
355
Pro
Ala
Thr

Lys

Met
435

Asn

DE 601 26 249 T2 2008.05.29

Ala Lys Arg Glu Phe Asn Leu Lys

Gly
180

Leu

Thr

Lys

Glu

Tyr

260

Thr

Thr

Phe

Thr

Phe

340

Asp

Ala

Ser

val

Leu

420

Ile

Gln

165

Asp
Pro
Asp

Ser

Tyr
245
Gly
Gly
Thr
Asn
Lys
325
Phe
Gln
Asn
Asn
Leu
405
Asp

Pro

Gly

Asp Gly Tyr

Ala
Thr
Glin
230
Ser
Phe
Lys
Thr
Gly
310
Glu
Gly
Lys
Gly
Gly
390
Asp
Asn

Leu

Thr

Ser

Lys

215

Gly

Asn

Thr

Leu

Gln

Gly
200
Lys
Asp
Lys
Ser
Ile

280

Tyr

295

Lys

His

Pro

val

Asn

375

Ala

Ala

Phe

Leu

Asn
455

Ala
Pro
Gln

aAla
360

Thr

val
Ser
Pro

440

Gly

Ile

185

Lys

Gly

Arg

Asn

Asn

265

Arg

Tyr

Thr

Phe

Gly

345

val

Ala

Gly

Glu

Asn

425

Glu

Gly

170

Phe

Ile

Gln

Tyr

Lys

Tyr

Thr

Lys

Ser

235

Sexr

250 -

Leu

Asn

‘Ser

Ala

Glu

Asn

Leu

Thr

315

val

330

Glu

val

Ala

Thr

Leu

410

Ala

Ala

Thr

Ser

Glu

Gly

Ala

Ser

395

Lys

Ala

Ser

Ala

73/299

val

His

Tyr

Phe

220

Gly
Thr
Val
Ala
Glu
300
Asp
Asp
Leu
Ser
Ser
Sexr
Leu
Gln

Glu

Phe
460

Glu Pro Lys Ser
175

Gly Lys Glu Pro
190

Lys Gly.Val Trp
205

Arg Glu Ile Ile
Phe Ser Gly Asp
240

Leu Thr Asp Gly
255

Asp Phe His Asn
270

Asn Thr Asp Asn
285

Ala Gln val Thr
Lys Pro Gln Gln
320

Ser Ser Ser Leu
335

Gly Phe Arg Phe
350

Ala Lys Thr Lys
365

‘Gly Gly Thr Asp
380

Glu Asn Gly Lys
400

Gly Asp Lys Glu
415

Leu val val Asp
430

Ser Gly Asn Asn
445

Thr Arg Lys Phe



Asp His
465

Thr Asn
Lys Thr
Leu Lys
Ala Gly

530

Gln Ser
545 -

Ser Glu
Asn Asp
Gly Asn

Gly Thr
610

Gly Asn
625

Ser Gly

Tyr Ile
Glu Glu

Asn Ala
690

Ala Lys
705 '

<210>
<211>
<212>
<213>

<220>
<223>

Thr

Gly

Lys

Tyr

515

Glu

Met

Gln

Lys

Arg

595

Leu

Ile

Phe

Thr

Leu

675

Thr

Arg

86
274
PRT

Pro Glu Ser

Ala

Thr
500

Gly
Ser
Phe
Asn
Ser
580
Ala
Thr
Lys
Asp
Asp
660
Gly

Asn

Gln

Gln
485

Tyr

Met

Ser

Leu

Ile

565

Thr

Glu

Ala

Asp

Leu

645

Ala

Gly

Ala

Gln

470

Thr
Glu
Leu
Ser
Gln
550
val
Ser
Phe
Asp
Asn
630
Asp
Lys
Trp

Ser

Pro
710

DE 601 26 249 T2

ASQ
Ala
val
Thr
Gln

535

Gly

Trp
Thr

Asn

615

Gly

Gln

val

Phe

Gly

695

Val

Artificial Sequence

741

Lys

Ser

Glu

Arg

520

Ala

Glu

Arg

Ser

Val

600

Arg

Phe

Ser

Gln

Ala

680

Asn

Arg

Lys
Asn

val
505
Lys
Asp
Arg
Gly
Gly
585
Asn
Gln
Glu
Asn
Gly
665

Tyr

Ser

Asp

Thr
490

Cys

Asn

Ala

Thr

Ser

570

Asn

Phe

Glu

Gly

Thr

650

Gly

Pro

Ser

Ala
475
Ala
Cys
Ser
Lys
Asp
555
Trp
Ala
Ala
Ala
Thr
635
Thr
Phe

Gly

Ala

2008.05.29

Gln
Gly
Ser
Lys
540
Glu
Tyr
Ser
Asp
Thr
620
Ala

Arg

Asp

Thr
700

74/299

Ala Gly Thr Gln

Asp Thr
Asn Leu
510

Ser Ala
525

Glu Gln

Lys Glu

Gly Tyr

Asn Ala
550

Lys Lys
605

Phe Thr

Lys Thr

Thr Pro

Gly Pro
670

Lys Gln
685

Val val

Asn
495

Asn
Met
val
Ile
Ile
575
Thr
Ile

Ile

Ala

480

Gly
Tyr
Gln
Glu
Pro
560

Ala

Ser

Asp

Glu

' 640

Lys
655

Lys

Thr

Phe.

Ala-
Ala
Lys.



<400>
val Asn
i

Leu Thr
Ala Gly

Gly Leu
50

Leu Lys
65

Ser Leu
Phe Ile
Gly Glu
Gln-Thr

130

Lys Arg
145

Asp Lys
Gly. Ser
Ala Lys
Asn Val

210

Ala val
225

Tyr Ser
Ala Glu
Lys Gln

<210>
<211>

86

Ala Cys
20

Leu Ala
35

Gln Ser
Leu Ala
Asn Thr
Arg Gln

100
Phe Gln
115
Glu Gln

Gln Phe

Leu Pro

.ASp Asp

180
Gln Gly
195
Asp Leu
Ile Ser
Leu Gly
val Lys

260

87
1082

5

Ser

Asp

Leu

Ala

Gly

85

Ile

val

Ile

Arg

Glu

165

Ala

Asn

Ala

Gly

Ile

245

Thr

Ser

Ala

DE 601 26 249 T2 2008.05.29

Gly Gly

Leu Thr
40

Thr Leu Asp

Gln

70

Lys

Glu

Tyr

Gln

Ile

150

Gly

Gly

Gly

Ala

Ser

230

Phe

val

55

Gly 2la

Leu Lys

Val Asp

Lys Gln

120

Asp Ser
135

Gly Asp
Gly Arg
Gly Lys
Lys Ile

200
Ala Asp
215
Val Leu

Gly Gly

Asn Gly

Arg Thr Ala Phe Cys Cys Leu

Gly
25

Ala
Gln
Glu
Asn
Gly
105
Ser
Glu
Ile
Ala
Leu
185

Glu

Ile

Lys

Ile
265

Ser Leu Thr Thr Ala Leu

10

Gly val Ala
Pro Leu Asp
Ser Val Arg

60

Lys Thr Tyr
© 175

Asp Lys Val
90

Gln Leu Ile
His Ser Ala
His Ser Gly

140

Ala Gly Glu
155

Thr Tyr Arg
170

Thr Tyr Thr
His Leu Lys

Lys Pro Asp
220

Asn Gln Ala
235

Ala Gln Glu
250

Arg His Ile

75/299

Ala

His
45

Lys
Gly
Ser
Thr
Leu
125
Lys
His
Gly
Ile
Ser
205
Gly
Glu

Val

Gly

15

Asp Ile
30

Lys Asp
Asn Glu
Asn Gly
Arg Phe

95

Leu Glu
110

Thr Ala
Met val
Thr Ser

Thr Ala
175

Asp Phe
190

Pro Glu
Lys Arg
Lys Gly
Ala Gly

255

Leu Ala
270

Ile
Gly
Lys
Lys
Asp
80

Asp
Ser
Phe
Ala
Phe
160
Phe
Ala
Leu
His
Ser
240

Ser

Ala



<212>
<213>

<220>
<223>

<400>

Met Arg
1

Met Ala

Gly Gly

Gly Ser

50

Ala Gly
65

Gly Arg
Pro Pro
Tyr Lys

Gly Arg
130

Ser Ile
145

nGlu Asn
Asp Gly
Ile Glu

Gly His
210

Gly Arg
225

Asn Thr

Asn Ala

DE 601 26 249 T2 2008.05.29

PRT )
Artificial Sequence

983

87
Thr Thr Pro Thr Phe
.5

Leu Ala Val Ala Thr
20

Gly Thr Ser Ala Pro
35

Asn Ser Arg Ala Thr
55

Ile Lys Asn Glu Met
70

Asp Asp Val Ala Val
8s

Pro Asn Leu His Thr
100

Asn Leu Ile Asn Leu
115

Gly Val Glu Val Gly
135

Ser Phe Pro Glu Leu
150

Tyr Lys Asn Tyr Thr
165

Gly Gly Lys Asp Ile
180

Thr Glu Ala Lys Pro
195

Ile Asp Leu Val Ser
215

Pro Ala Gly Gly Ile
230

Asn Asp Glu Thr Lys
245

Trp Val Lys Leu Gly
260

Pro

Thr

Asp

40

Thr

Cys

Thr

Gly

Lys

120

Ile

Ala

Glu

Thr

200

His

Ala

Asn

Glu

Thr
Leu
25

Phe
Ala
Lys
Asp
Asp
105
Pro

val

Gly

Ala
185
Asp
Ile
Pro
Glu

Arg
265

Lys

10

Ser

Asn

Lys

Asp

Arg

90

Phe

Ala

Asp

Arg

Met

170

Ser

Ile

Ile

Asp

Met

250

Gly

Thr
Ala
Ala

Ser

Arg’

75

Asp

Pro

Ile

Thr

Lys

155

Arg

Phe

Arg

Gly

Ala

235

Met

val

Phe
Cys
Gly
Ala
60

Ser
Ala
Asn
Glu
Gly
140
Glu
Lys
Asp
His
Gly
220
Thr

Val

Arg

76/299

Lys
Leu
Gly
45

Ala
Met
Lys

Pro

Ala
125

Glu’

His

Glu

Asp

val

205

Arg

Leu

Ala

Ile

Pro Thr
15

Gly Gly
30

Thr Gly
val Ser
Leu Cys

Ile Asn
95

Asn Asp
110

Gly Tyr

Ser val

Gly Tyr:

Ala Pro

Ala
Gly

Ile

Ala
80 .
Ala
Ala .
Thr
Gly
Asn
160 .

Glu

175

Glu Ala
190

Lys Glu

Ser val-

His Ile
Ala Ile
255%

val Asn
270

Val'
Ile
Asp
Met
240
Arg’

Asn



Ser Phe Gly Thr
275

Ala Asn Ser Glu
290

Gly Asp Lys Thr
305

Gly Asn Leu Ser
Ser Thr Gly Asn
- 340

Pro Phe Tyr Glu
355

Val Asp Arg Ser
370

Gly Thr Glu Pro
385

Met Trp Cys Leu

Thr Asn Pro Ile
420

Thr Gly Thr Ala
435

Asp Asn Leu Arg
450

Val Gly Val Asp
465

Ala Met Asn Gly

Thr Lys Gly Thr
500

Gly Thr Gly Gly
515

Gly Asn Asn Thr
530

vVal Leu Tyr Gly
545

Ala Leu Ile Tyr

Thr

Glu

. Asp

Tyr

DE 601 26 249 T2 2008.05.29

Ser

Gln

Glu

310

His

325

Asp

Lys

Gly

Leu

Ser

405

Gln

Ala

Thr

Sex

Pro

485

Ser

-Leu

Tyr

Asn

Asn
565

Ala

Asp

Glu

Glu

390

Ala

Ile

Leu

Thr

Lys

470

Ala

Asp

Ile

Thr

Asn’

550

Gly

Arg

Tyr

295

Gly

Ile

Gln

Ala

Lys

375

Pro

Ala

Leu

Leu

455

Phe

Ser

‘Ile

Lys
Gly
535

Lys

Ala

Ala
280
Arg
Ile
Arg
Ala
Gln
360

Phe

Gly

Gly
Leu
440
Leu
Gly
Phe
Ala
Lys
520
Lys

Ser

Ala

Gly

Gln

Arg

Asn

Gln

345

Lys

Lys

Ser

Glu

Thr

425

Gln

Thr

Txp

Pro

TyrA

505

Gly

Thr

Asp

Ser

Thr Ala
Ala Leu
Leu Met

315

Lys Asn
330

Pro Asn

Gly Ile

Arg Glu

Asn His
355

Ala Ser
410

Ser Phe

Lys Tyr

Thr Ala

Gly Leu
475

Phe Gly
490

Ser Phe
Gly Ser
Ile Ile
Met Arg

555

Gly Gly
570

Asp

Leu

300

Gln

Met

Thr

Ile

Met

Leu
285
Asp

Gln

Leu

Thr
365

380 -

Cys

val

Ser

Pro

Gln

460

Leu

Asp

Arg

Gln

Glu

540

Val

Ser

771299

Gly

Arg

Ala

Trp

445

Asp

Asp

Phe

Asn

Leu

525

Gly

Glu

Leu

Phe

Tyr

Ser

Phe

Ala

350

Val

Gly

Ile
Phe
Pro
430
Met
Ile
Ala
Thr
Asp
510
Gln
Gly

Thr

Asn

Gln Ile
Ser Gly
Asp Tyr

320

Ile Phe
335

Leu Leu

Ala Gly

Glu Pro

Thr Ala
400

Thr Arg
415

Ile Vval

Ser Asn

Gly Ala

Gly Lys
480

Ala Asp
495

Ile Ser

Leu His

Ser Leu

Lys Gly

560

Ser Asp
575



Gly Ile

val
Thr
Gly
625
Ser
Asp
Ser
Ser
Ala
705
Ser
Ala
Pro
Gln
Ala
785
Leu
Gly

Ala

Gly
865

His
Arg
610

Lys

Thr

Leu

630

His

Asn

Thr

Gly

His

770

Thr

Arg

Arg

Gly

Ala
850

Arg

DE 601 26 249 T2 2008.05.29

vVal Tyr Leu Ala

Ile
5385
Leu
Leu
Gly
Ser
Asp
675
Tyxr
Ser
Leu
Pro
Ile
755

Ala

val

Leu

val

580

Lys

Gly

Tyr

Arg

.Phe

660

Ser

val

Ala

Glu

Glu

740

Arg

Asn

Tyr

Lys

Ile

. 820

val
835

Lys

Ser

Glu
Thr

’fhr

Gly

Lys

Met

Arg

645

Phe

val

Arg

Pro

Asn

725

Thr

Pro

Ala

Ala

Ala

805

Ala

Gly

Gly

Trp

Ser
Leu
Ser
630
Val
Thr
Glu
Arg
Ala
710
Leu
val
Tyr
Ala
Asp
790
Vval
Gln
Lys

Glu

Ser
870

Asp

Leu

Leu

615

Ala

Pro

Asn

Lys

Gly

695

Gly

Met

Glu

Gly

Asp

775

Ser

Ser

Thr

Met

Asn
855

Glu

Thr Asp Gln Ser

585

Gln Leu
600

Lys Val
Arg Gly

Phe Leu

Ile Glu
665

Thr Ala

680

Asn Ala
Leu Lys
val Glu

Thr Ala
745

Ala Thr
760

Gly Vval
Thr Ala
Asp Gly
Gln Gln

825

Arg Gly
840

Thr Thr

Asn Ser

Asp
Asp
Lys
Ser
650
Thr
Gly
Ala
His
Leu
730
Ala
Phe
Arg
aAla
Leu
810
Asp
Ser

aAla

Ala

Gly

Gly

Gly

635

Ala

Asp

Ser

Arg

ala

Gly
Lys
Thr
620
Ala
Ala
Gly
Glu
Thxr

700

val

715

Asp

Ala

Arg

Ile

His

795

Asp

Gly

Thr

Ala

Asn
875

Ala

Asp

Ala

Phe

780

Ala

His

Gly

Gln

Ala

860

Ala

78/299

Ala Asn Glu Thr

Gly
605

Ala
Gly
Lys
Gly
Gly
685
Ala
Glu
Ser
Arg
Ala
765
Asn
Asp
Asn

Thr

Thr
845

Thr

Lys

590

Thr

Ile

Tyr

Ile

Leu

670

Asp

Ser

Gln.

Glu
Thr
750
Ala
Ser
Met
Gly
TIp
830
vVal

Leu

Thr

Leu

Ile

Leu

Gly

655

Leu

Thr

Ala

Gly

Ser

Tyr
G]:y
Asn
640
Gln
Ala
Leu
Ala
Gly

720

Ser .

735 °

asp
Ala
Leu
Gln
Thr
815
Glu
Gly

Gly

Asp

Met
Val _
Ala
Gly
800
Gly
Gln
Ile

Met

- Ser
880
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Ile Ser Leu Phe Ala Gly Ile Arg His Asp Ala Gly Asp Ile

Leu
900

Leu Lys Gly

Ser Thr Gly Ala

915
Met Gln Leu Gly
930
Gly asp Leu Thr
945

Asp Ala Phe Ala

Gly
980

Leu Thr Glu

Pro Leu Ser Asp

985

Asp Leu Asn Gly

1010

Thr Ala Ala Thr
1025

Leu Val Ala Gly

885

Phe Ser Tyr Gly Arg
905

Asp Glu His Ala Glu
920

Ala Leu Gly Gly Val
935

Val Glu Gly Gly Le
950 ‘

Glu Lys Gly Ser Ala
965

Thr Leu Val Gly Leu
985

Lys Ala val Leu Phe
1000

Arg Asp Tyr Thr val
1015

Gly Lys Thr Gly Ala
1030

Leu Gly Ala Asp Val
1045 .

890

Ile
910

Tyr Lys Asn Ser

Gly Ser val Asn
925

Gly

Asn Val Pro Phe Ala

940

Arg Tyr Asp Leu Leu
95%

Leu Gly Trp Ser Gly

970

Leu
990

Ala Gly Leu Lys

Ala Thr Ala Gly val

1005

Thr Gly Gly Phe Thr
1020

Arg Asn Met Pro His
1035

Gly Tyr
895

.Ser Arg
Thr Leu
Ala Thr
Lys Glin

960

Asn Ser
97s

Ser Gln
Glu Arg

Gly Ala

Thr Arg.
1040

Glu Phe Gly Asn Gly Tfp Asn

1050

1055

Gly Leu Ala Arg Tyr Ser Tyr Ala Gly Ser Lys Gln Tyr Gly 2Asn His

1060

1065

107

Ser Gly Arg Val Gly Val Gly Tyr Arg Phe

1075

88
2505
DNA

<210>
<211>
<212>
<213>

<220>
- <223>

<400> 88
atggctagcce
gctgaaaaag
gcgccatceca
ggcggtgegg
ccgcaaaatt
gattcecgecec
gatttggcta
aaaggcgatt

ccgatgttaa
agacagaggt
cacaaggcag
caacaacgga
ccgcecgaatce
ccgcgtcaaa
atggecgttet
cttgtaatgg

1080

Artificial Sequence,

deltaG287-919

atcggcggac
aaaagaagat
ccaagatatg
caaacccaaa
cgcaaatcaa
ccctgqacct

gattgatggg
tgataattta

acgctgtcaa
gcgccacagg
gecggeagttt
aatgaagacg
acagggaaca
gcgaatggceg
cegtegecaaa
ttggatgaag

aaccggecge
caggttctca
cggcagaaaa
agggaccgca
accaacccgce
gtagcaattt
atataacgtt
aagcaccgtc

79/299

0

tcctgtegtt
aggacagggc
tacaggcaat
aaatgatatg
cgattcttca
tggaagggtt
gacccactgt
aaaatcagaa

60
120
180

240

300

360

420
480



tttgaaaatt
aaatttacta
atttataaag
aggaggtcgce
gtcgatgggg
aattaccggt
gtgcaaggcg
gtgctgecatt
aaagtcgatt
_ atgggtacgc
gaaaatggcg
ggaaaataca
aaaaaagagc
ccgcaaccceq
gccggaacga
ccccactggg
aatttgaaaa
cattectttce
aacggaagcc
aggcggacgg
cccetgeetg
‘aacagcggca
atcaccgege
cacacgcgea
gccgaagacc
ccgtecggea
atcggacgct
atcaaagcct
agctatatct
ggcacgeccgt
gcgcecttat
atggcgcagg
tacggcgacg
ctcctaccca
<210> 89
<211>
<212>
<213>

<220>
<223>

<400> 89

Met Ala

1

Ala Pro

Gln Ala
35

Asp Met
50

Thr Thr

832
PRT
Artificial Sequence

taaatgagtc
atttggttgce
acaagtccege
ttectgecga
aagcggtcag
atctgactta
aaccggcaaa
ttcatacgga
tcggcagcaa
aaaaattcaa
gcggggatgt
gctategecee
aggatggatc
acacatccgt
cggteggegg
cggcgcagga
accgecaagg
aggcaaaaca
ttgccggtac
cacaagcceceg
cecggtttgeg
caatcgacaa
gcacaacgge
accaaatcaa
ccgtcgaact
aatacatccg
atatggcgga
atatgcggca
ttttccgega
tgatggggga
ttgtcgecac
ataccggcag
aagccggecga
acggtatgaa

deltaG287-919

S

20

DE 601 26 249 T2 2008.05.29

tgaacgaatt
gacagcagtt
ttcatcttca
gatgccgeta
cctgacggag
cggggcggaa
aggcgaaatg
aaacggccgt
atctgtggac
agccgccatc
ttccggaagg

-gacagatgcg

cggaggagga
catcaacggce
cggeggggcec
tttcgccaaa
ctggcaggat
gttttttgaa
ggttaccggce
cttececgatt
gagcggaaaa
taccggcggce
aatcaaaggc
cggcggcgcg
tteetttatg
catcggctat
caaaggctac
aaatccgcaa
gcttgeecgga
atatgecgge
cgcccatceg
cgcgattaaa
acttgecgge
gcccgaatac

40

55

gagaaatata
caagctaatg
tctgegegat
atcccegtca
catteceggea
aaattgecceg
cttgctggea
ccgtacccega
ggcattatcg
gatggaaacg
ttttacggce
gaaaagggcg
ggatgccaaa
ccggaccggace
gtctataccg
agcctgcaat
gtgtgegece
cgctatttea
tattacgagc
tacggtatte
gececttgtee
acacataccg
aggtttgaag
cttgacggca
cacatccaag
gccgacaaaa
ctcaagctcg
cgecetegeey
agcagcaatg
gcagtcgace
gttaccegeca
ggcgeggtge
aaacagaaaa
cgcecgtaac

Ser Pro Asp Val Lys Ser Ala Asp Thr

10

val val Ala Glu Lys Glu Thr Glu val
25
Gly Ser Glm Gly Gln Gly Ala Pro Ser

Ala Ala Val Ser Ala Glu Asn Thr Gly

Asp Lys Pro Lys Asn Glu Asp Glu Gly

agaaagatgg
gaactaacaa
tcaggegtte
atcaggcgga
atatcttcgce
gcggatcgta
cggccgtgta
ctagaggcag
acagcggcga
gctttaaggg
cggccggcga
gattcggegt
gcaagagcat
cggteggeat
ttgtaccgceca
ccttecgect
aagcctttca
cgecgtggea
cggtgctgaa
ccgacgattt

‘gcatcaggca

ccgacctete
gaagecgcett
aagcecccgat
gctcgggecg
acgaacatce
ggcagacctc
aagttttggg
acggtcccgt
ggcactacat
aagcectcaa
gcgtggatta
ccacgggtta
tcgag

gaaaagcgat
atatgtcatc
tgcacggteg
tacgctgatt

gcccgaagygyg -

tgcecctecgt
caacggcgaa
gtttgccgeca
tgatttgcat
gacttggacg
ggaagtggcg
gtttgcegge
ccaaaccttt
ceceegaccee
cctgteectg
cggctgegee
aaccececegte
ggttgcagge
gggcgacgac
tatcteegte
gacgggaaaa
ccgattecce
ccteecctac
actcggttac
tctgaaaacce
ctacgtttcc
gatgcaggge
tcaaaaccce
cggcgcactg
taccttggge
ccgoctgatt

tttttgggga.
cgtctggcag.

Leu Ser Lys Pro Ala

15

Lys Glu Aép Ala .Pro

30

Thr Gln Gly Ser Gln

45

Asn Gly Gly Ala Ala

60

Pro Gln Asn Asp Met

80/299

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320,
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920

1980

2040
2100
2160
2220
2280
2340
2400
2460

-2505



65

Pro
Ala

Gly
Asp
Cys
145
Phe
Gly
Asn
Ser
Pro
225
val
Ala
Pro
Glu
His
305

Lys

hid
)
T

Asn

Gly

Gln

Asp

Gly

Gly

130

Asn

Glu

Lys

Gly

Asn

Ser

Ser
115

Pro’

Gly

Asn

Ser

Thr

" 195

Ser
210
Ala
Asp
Pro
Gly
Met

290

Thr

Arg

Ser

Glu

Gly

Glu

Gly

275

Leu

Glu

Asp

Leu H

Phe
355

Phe

Ser

Ser
100

Asn

Ser

Asp

Leu

Asp

180

Asn

Ala

Met

Glu

Gly

260

Ser

Ala

Asn

Ala
85

Asp
Phe
Gln
Asn
Asn
165
Lys
Lys
Arg
Pro
Ala
245
Asn
Tyr
Gly
Gly
Gly
325
Met

Gly

Gly

70

Glu
Ser
Gly
Asn
Leu
150

Glu

Phe

Phe
Leu
230
val
Tyr
Ala
Thr
Arg
310
Ser
Gly

Thr

Pro
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Ser Ala
Ala Pro
Arg Val

120

Ile Thr
135

Leu Asp
Ser Glu
Thr Asn

val Ile
200

Arg Arg
215

Ile Pro
Ser Leu
Arg Tyr

Leu Arg
280

Ala Vél
295

Pro Tyr
Lys Ser
Thr Gln
Trp Thr

1360

Ala Gly

Asn

Ala
105

Asp
Leu
Glu
Arg
Leu
185
Ile
Ser
val
Thr
Leu

265

Vval
Tyr
Pro
val
Lys

345

Glu

Glu

" 75

Gln Thr
90

Ser Asn
Leu Ala
Thr His

Glu 2la
155

Ile Glu
170

Va; Ala
Tyr Lys
Ala Arg
Asn Gln

235

Gly His
250

Thr Tyr
Gln Gly
Asn Gly
Thr Arg

315
Asp Gly
330
Phe Lys

Asn Gly

Glu val

Gly

Pro

Asn

Cys

140

Pro

Lys

Thr

Asp

Ser

220

Ala

Ser

Gly

Glu

Glu
300

Gly

Ile

Ala

Gly

Ala

81/299

Asn Asn
Ala Pro
110

Gly val
125

Lys Gly
Ser Lys

Tyr Lys
Ala val
190

Lys'Se:
205

Arg Arg
Asp Thr
Gly Asn
Ala.Glu

270

Pro Ala
285

val Leu
Arg Phe
Ile Asp

Ala Ile
350

Gly Asp
36S

Gly Lys

80

Gln Pro
95
Ala Asn

Leu Ile

Asp Ser

Ser Glu

160

Lys Asp
175

Gln Ala
Ala Ser
Sgr Leu
Leu Ilé'

240"

Ile Phe
255

Lys Leu
Lys Gly
His Phe -
Ala Ala
320
Ser Gly.
335 -
Asp Gly

Val Ser '

Tyr Ser



370

Tyr Arg
385

Lys lys
Ile Gln
Arg Pro

' Gly Ala
450

Ala Gin
465

Asn Leu
Gln Thr
Phe Thr

Thr Gly
530

Gln Ala
545

Pro Leu
Gln Thr

Thr Ala

Lys Gly
610

Gln Ile
625
Ala Glu

Arg Leu

Lys Asn

Pro
Glu
Thr
val
435
val
Asp
Lys
Pro
Pro
515
Tyxr
Arg
Pro
Gly
AsSp
595

Arg

Asn

ASp

Lys

Glu

Thr

Gln

Phe
420

Gly

Phe

Asn

Val

500

Trp

Phe
Ala
Lys
580

Leu

Phe

Thr
660

His

DE 601 26 249 T2 2008.05.29

375

Asp Ala Glu Lys

AsSp

405

Pro

Ile

Thr

Ala

Arg

485

His
Gln
Glu
Pro
Gly
565
Asn
Ser
Glu
Gly

A $ 7
va

645

Pro

Pro

3590

Gly
Gln
Pro

Val

Ser

Pro

Asp

val

455

Lys

470

Gln

Ser

val

Pro

Ile

550

Leu

Ser

Arg

Gly

Ala

630

Ser

Tyr

Ser

Gly

Phe

Ala

val

-535

Tyr
Arg
Gly
Phe
Ser

615

Leu

Gly

Vgl

Gly

Asp

Pro

440

Pro

Leu

Trp

Gln

Gly

Gly Gly
Gly Gly
410

Thr Ser
425

Ala Gly

His Leu

Gln Ser

Gln Asp
430

Ala Lys
505

Asn Gly

520

Leu

Gly

Ser

Thr

Pro

600

Arg

Asp

Lys

Ser

Lys Gly
Ile Pro
Gly Lys

570

Ile Asp

585

Ile Thr

Phe Leu

Gly Lys

rhe Met
650

Tyr Ile

Ile Gly

Phe
395
Giy
val
Thr
Ser
Phe
475
val
Gln
Ser
Asp
Asp
555
Ala
Asn
Ala
Pro
Ala
635

Arg

Arg

380

Gly
Cys
Ile
Thr
Leu
460
Axg
Cys
Phe
Leu
Asp
540
sp
Leu
Thr
Arg
Tyr

620

Pro

[ 5]
»=
o

Ile

Tyr

82/299

Val Phe
Gln Ser
Asn Gly

430

val Gly
445

Pro His

Leu Gly

Ala Gln

Phe Glu
510

Ala Gly
525

Arg Arg

Phe Ile.

Val Arg

Gly Gly

590

Thr Thr
605
His Thr

Ile Leu

Cln Gly

Ala

Lys
415

Pro
oty
Trp
Cys

Ala
495

Thf
Sef
Ilg
575
Thr
Ala
Arg

Gly

Sexr G

- 655

Gly Tyr
670

Met Ala

Ala

Asp

Gly
400
Ser

Asp

Gly

Ala

Ala
480

Phe

val
Ala
Val
560
Arg-.
H;s

Ile -

Asn

Lys



675

Gly Tyr Leu

690

Met Arg
705

Ser Tyr

Val Gly Ala

Asp Arg

Gln

Ile

His

Asn Pro

Gln

DE 601 26 249 T2

680

Lys Leu Gly Gln Thr Ser

695

Arg

710

Phe
725

Phe

Leu Gly

740

Tyr 1le

755

His Pro
770

Thr Gly
785

Tyr Gly

Tyr Val

<210> 90
<211>
<212>

<213>

<220>
<223>

<400> 90
atggctagcce
gctgaaaaag
gcgccatceca
ggcggtgcegy
ccgcaaaatt

gattccgcece.

gatttggcta
aaaggcgatt
tttgaaaatt
aaatttacta
atttataaag
aggaggtcgce
gtcgatgggg
aattaccggt
gtgcaaggcg
gtgctgcatt
aaagtcgatt
atgggtacgc

val

Ser

Asp

Trp

Thr Arg

Ala Ile

Arg

Thr

Thr

Lys

Lys

Glu

Pro

Leu Ala

Leu Ala

Leu Met

Met Gln

val
715

Glu

Gly
730

Ser

Gly Glu

745

Leu
760

Ala
775

Gly

790

Ala
805

Glu

Gln Leu

820

1746
DNA
Artificial Sequence

deltaG287-953

ccgatgttaa
agacagaggt
cacaaggcag
caacaacgga
ccgecgaatce
ccgcecgtcaaa
atggcgtttt
cttgtaatgg
taaatgagtc
atttggttgc
acaagtccge
ttcctaccga
aagcggtcag
atctgactta
aaccggcaaa
ttcatacgga
tcggcagcaa
aaaaattcaa

Gly

Leu

Glu

Pro

Gly Ala

Leu Asn

Ala val

Leu Ala

Asn Gly

Pro Leu

Arg Leu

val
795

Arg

Gly
810

Lys

Met Lys

825

atcggcggac
aaaagaagat
ccaagatatg
caaacccaaa
cgcaaatcaa
ccctgcecacct
gattgatggg
tgataattta
tgaacgaatt
gacagcagtt
ttcatcttca
gatgccgceta
cctgacgggg
cggggcggaa
aggcgaaatg
aaacggceegt
atctgtggac
agccgecatce

acgctgtcaa
gcgccacagg

‘gcggcagttt

aatgaagacg
acagggaaca
gcgaatggeg
ccgtcgcaaa
ttggatgaag
gagaaatata
Caagctaatg
tctgcgegat
atccecgtea
cattccggca
aaattgcceg
cttgctggea
ccgtaccega
ggcattatcg
gatggaaacg

2008.05.29

685

Gly Ile
700

Lys

Leu Gly Gln

Ser Asn Asp

Tyr Ala Gly

750

Phe Val
765

Ala

Ile Met Ala

780

Asp Tyr Phe

Gln Lys Thr

Pro Glu Tyr

830

aaccggccege
caggttctca
cggcagaaaa
agggaccgca
accaacccgce
gtagcaattt
atataacgtt
aagcaccgtce
agaaagatgg
gaactaacaa
tcaggcgtte
atcaggcgga
atatcttege
gcggatcgta
cggeecgtgta
ctagaggcag
acagcggcga
gctttaaggg

83/299

Ala Tyr

Pro
720

Asn

Gly Pro

735

Ala val

Thr Ala
Gln Asp

Gly
800

Trp

Thr
815

Gly

Arg Pro

tcectgttgtt
aggacagggc
tacaggcaat
aaatgatatg
cgattcttca

tggaagggtt -

gacccactgt

‘aaaatcCagaa

gaaaagcgat
atatgtcatc
tgcacggtcg
tacgctgatt
gcccgaaggyg
tgcectecgt
caacggcgaa
gtttgcegea
tgatttgcat

gacttggacg -

.60

120
180
240
300

360

420
480
540
600

660
120
780

840
900

‘960

1020
1080



gaaaatggcyg
ggaaaataca
aaaaaagagc
gccaacgcecce
ggtctgaccg
atcccegttg
gacatcttcg
aacggcaaaa
gtcaaactca
tgcggcggcy
aacgttggta
ctcgag
<210> 91
<21il>
" <212>
<213>

<220>
<223>
<400> 91
Met Ala
1l

Ala Pro

Gln Aia
35

Met
50

Asp

Thr Thr

65

Pro Gln

Ala Asp

579
PRT
Artificial Sequence

Gly
Ala
Asp
Asn

Ser

gcggggatgt
gctatcgece
aggatggatc
gtttcgecat
gttcecgtcega
ccaacctgca
atgccgccca
aactggtttce
aagccgaaaa
acttcagcac
tgaccaaaag

deltaG287-953

Ser Pro Asp Val Lys

5

val val Ala Glu

20

Ser Gln

Ala Val

Lys Pro

70

Ala
85

Ser

Ser Asp

100

Gly

Ser

Lys

Glu

Ser

DE 601 26 249 T2

ttccggaagg
gacagatgcg
cggaggagga
cgaccatttc
gttcgaccaa
aagcggtteg
atatccggac
cgttgacgge
attcaactge
caccatcgac
cgtccecgeatce

Ser

Lys Glu

Ala

ttttacggcee
gaaaagggcg
ggagccacct
aacaccagca
gcaaaacgcg
caacacttta
atccgetttg
aacctgacca
taccaaagcc
cgcaccaaat
gacatccaaa

Asp Thr
10

Glu Val

25

Gln Gly

40
Ala Glu
55

Asn Glu

Ala

Ser

Ala Pro

Ala

Asn

Asp

Asn

Ala

Pro Ser

Thr Gly

Glu Gly

75

Gln
90

Ser Asn

105

val

Gly Gly

Gly
130

Asp

Asn

Glu

Lys

Ser Asn Phe Gly

115
Gln Asn

Pro Ser

Leu
150

Asn

Gly Asp

Asn Glu

165

Asn Leu

Ser Asp Lys Phe

180

Arg

- 120

Ile

135

Leu

Ser

Thr

Thr

Asp

Glu

Asn

Asp‘
Leu
Glu
Arg

Leu
185

Leu Ala

Thr His

Ala
155

Glu

Ile Glu

170

val Ala

84/299

2008.05.29

cggccggega
gattcggegt
acaaagtgga
ccaacgtegg
acggtaaaat
ccgaccacct
ttteccaccaa
tgcacggcaa
cgatggcgaa
ggggcgtgga
tcgaggcage

Leu

Lys
30

45
Asn
60
Pro
Gly

Pro

ggaagtggeg
gtttgcecggce
cgaatatcac
cggtttttac
cgacatcacc
gaaatcagce
attcaactte
aaccgcecece
aaccgaagtt
ctacctegtt
caaacaataa

Ser Lys Pro Ala

15

Glu Asp Ala Pro

Gln Gly Ser Gln

Gly Gly Ala Ala

Gln Asn Asp Met

80

Asn Asn Gln Pro

95

Ala Pro Ala Asn

110

Asn

Cys
140

Pro

Lys

Thr

Gly Val Leu Ile
125

Lys Gly Asp Ser

Glu

Ser Lys Ser
' 160

Tyr Lys Lys Asp
175

Ala Vval Gln Ala
190

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1746



Asn

Ser

Pro

225

val

Ala

Pro

Glu

DE 601 26 249 T2 2008.05.29

Gly Thr Asn Lys Tyr val ile

Ser
210
Ala
Asp
Pro

Gly

Met

290

His
305
Lys

Asp

Gly

Tyr

385

Lys
Asp
éer
Asp
Asn

465

Asp

Thr

val

Asp

Gly

Arg

370

Arg

Lys

Glu

Thr

Gln

450

Leu

Ile

195

Ser

Glu

Gly

Glu

Gly

275

Leu

Glu

Asp

Leu

Phe

355

Phe

Pro

Glu

Tyr

Asn

435

Ala

Gln

Phe

200

Ala Arg Phe Arg Arg

Met

Glu

260

Ser
Ala
Asn
Phe
His
340

Lys

Thr

Gln

His

420

val

Lys

Ser

Asp

215

Pro Leu Ile Pro

230

Ala Val

245

Tyx

Gly Asn Tyr

Ala

Gly Thr

Gly Arg

Gly
325
Met
Gly
Gly
Asp
Asp
405
Ala
Gly
Arg

Gly

Ala
485

310

Ser
Gly
Thr
Pro
Ala
390
Gly
Asp
Gly
Asp
Ser

470

Ala

Ser Leu
Arg Tyr

Leu Arg
280

Ala Val
295

Pro Tyr
Lys Ser
Thr Gln

360

Ala Gly
375

Glu Lys
Ser Gly
Ala Arg
Phe Tyr

440

Gly Lys
455

Gln His

Gln Tyr

Ile Tyr Lys

Ser

vVal

Thr

Leu

Ala

Asn

Gly
250

265 -

val

Pro

val

Lys

345

Glu

Glu

Gly

Gly

Phe

425

Gly

Ile

Phe

Pro

Gln
Asn
Thr
Asp
330
Phe
Asn
Glu
Gly
Gly
410
Ala
Leu
Asp

Thr

Asp
490

Arg
Gln
235
His
Tyxr
Gly
Gly
Arg
315
Gly
Lys
CGly
Val
Phe
395
Gly
Ile
Thr
Ile
ASp
475

Ile

Asp
Ser
220
Ala
Ser
Gly
Glu
Glu
300
Gly
Ile
Ala
Gly
Ala
380
Gly
Ala
Asp
Gly
Thr
460

His

Arg

85/299

Lys
205
Arg
Asp
Gly
Ala
Pro
285
Val
Arg
Ile
Ala
Gly
365
Gly
Val
Thr
His
Ser
445
Ile

Leu

Phe

Ser
Arg
Thr
Asn
Glu
270
Ala
Leu
Phe
Asp

Ile

350 -

Asp
Lys

Phe

Phe
430
Val
Pro

Lys

val

Ala Ser
Ser Leu
Leu Ile

240

Ile phe
255

Lys Leu
Lys Gly
His Phe
gla Ala

320

Ser Gly
335 :

Asp Gly
Val ser .
Tyr Ser.

Ala Gly
400

Lys Vval
415

Asn‘fhf'
Glu Phe
Val Ala
Ser Ala’

480

Ser Thr
495



DE 601 26 249 T2 2008.05.29

Lys Phe Asn Phe Asn Gly Lys Lys Leu Val Ser Val Asp Gly Asn Leu
510

500

505

Thr Met His Gly Lys Thr Ala Pro Val Lys Leu Lys Ala Glu Lys Phe
515

520

Asn Cys Tyr Gln Ser Pro Met Ala Lys Thr Glu

530

535

Phe Ser Thr Thr Ile Asp Arg Thr Lys Trp Gly
550

545

Asn Val Gly Met

565

Ala Lys Gln

<210> 92
<211>
<212>

<213>

<220>
<223>

<400> 92
- atggctagce
gctgaaaaag
gcgccatcca
ggcggtgcag
ccgcaaaatt
gattccgecce
gatttggcta
aaaggcgatt
tttgaaaatt
aaatttacta
atttataaag
aggaggtcgce
gtcgatggag
aattaccggt
gtgcaaggcg
gtgctgecatt
aaagtcgatt
atgggtacgc
gaaaatggcg
ggaaaataca
aaaaaagagc
gctgccactg

gcagccgatg
ctgaccaaaa
tctgaaatag
gatgccgcete
tttgctgaag
gataccgtcg

2388
DNA
Artificial Sequence

deltaG287-961

ccgatgttaa
agacagaggt
cacaaggcag
caacaacgga
ccgecgaatce
ccgecgtcaaa
atggcgtttt
cttgtaatgg
taaatgagtc
atttggttgce
acaagtccge
ttcectgeecga
aagcggtcag
atctgactta
aaccggcaaa
ttcatacgga
tcggcagcaa
aaaaattcaa
gcggggatgt
gctatcgcecec
aggatggatc
tggccattge
ccatctacga
ttgaagccga
ccgtcaatga
aaaagttaac
tggatgcaac
agactaagac
acaagcatgc

atcggcggac
aaaagaagat
ccaagatatg
caaacccaaa
cgcaaatcaa
ccctgecacct
gattgatggg
tgataattta
tgaacgaatt
gacagcagtt
ttcatcttca
gatgccgcta
cctgacgggg
cggggcggaa
aggcgaaatg
aaacggccgt
atctgtggac
agccgecatce
ttcecggaagg
gacagatgcg
cggaggagga
tgctgectac
cattgatgaa
cgactttaaa
aaacaaacaa
aaccaagtta
caccaacgec
aaatatcgta
cgaagcattc

555

Thr Lys Ser Val Arg Ile Asp

570

acgctgtcaa
gcgccacagg
gcggcagttt
aatgaagacg
acagggaaca
gcgaatggcg
ccgtcgcaaa
ttggatgaag

‘gagaaatata

caagctaatg
tctgcgegat
atccccgtca
cattccggeca
aaattgccecg
cttgctggea
ccgtacccga
ggcattatcg
gatggaaacg
ttttacggec
gaaaagggcg
ggagccacaa
aacaatggcec
gacggcacaa
ggtctgggtce
aacgtcga\:g
gcagacactg
ttgaataaat
aaaattgatg
aacgatatcg

525

Val Cys Gly Gly Asp

540

Val Asp Tyr Leu Val

560

Ile Gln Ile Glu Ala

aacecggecge
caggttctca
cggcagaaaa
agggaccgca
accaacccgce
gtagcaattt
atataacgtt
aagcaccgtc
agaaagatgg
gaactaacaa
tcaggegtte
atcaggcgga
atatcttcge
gcggatcegta
cggcegtgta
ctagaggcag
acagcggega
gctttaaggg
cggccggega
gattcggegt
acgacgacga
aagaaatcaa
ttaccaaaaa
tgaaaaaagt
ccaaagtaaa
atgccgettt
tgggagaaaa
aaaaattaga
ccgattcatt

86/299

575

tcctgttgtt
aggacagggc
tacaggcaat
aaatgatatg
cgattcttca
tggaagggtt
gacccactgt
aaaatcagaa
gaaaagcgat
atatgtcatc

tgcacggteg.

tacgctgatt
gcccgaaggg
tgcecteegt
caacggcgaa
gtttgccgea
tgatttgcat
gacttggacg
ggaagtggcg
gtttgcecgge
tgttaaaaaa
cggtttcaaa

ag:nnﬁaaﬁh

[AL-gLRan.

cgtgactaac

agctgcagaa .

agcagatact

.tataacgaca

agccgtgget
ggatgaaacc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
300
960
1020
1080
1140
1200
1260
1320
1389
1440
1500
1560
1620
1680

" 1740



aacactaagg
accaaacaaa
gctgecgetg
accgacatca
gccgacgtgt
gctactaccg
gatactcgcec
ggccttgcag
aatgtaacgg
ttcegettta
tcttcegecag

93
793

<210>
<211>
<212>
<213>

<220>
<223> del
<400> 93
Met Ala
1

Ala Pro Val

Gly
35

Gln Ala

Asp Met Ala

50

Thr Thr
65

Asp
Pro Gln Asn
‘Ala Asp Ser

Ser
115

Gly Gly

Asp Gly Pro

130

Cys Asn Gly

145

Phe Glu Asn

Gly Lys Ser

PRT ,
Artificial Segquence

cagacgaagc
acgtecgatgce
gcacagctaa
aagctgatat
acaccagaga
aaaaattgga
tgaacggttt
aacaagccge
ctgcagtceag
ccgaaaactt
cctaccatgt

taG287-961

Ser Pro Asp Val Ly

5
val Ala
20

Ser Gln

Ala val

Lys Pro

70

Ala
85

Ser

Ser
100

Asp

Asn Phe

Ser Gln

Asp Asn

15

Asn
165

Leu

Asp Lys

180

Glu Lys

Gly Gln

Ser

Lys

Glu

Ser

Gly

Asn

Leu

Glu

Phe

DE 601 26 249 T2 2008.05.29

cgtcaaaacc
caaagtaaaa
tactgcagcc
cgctacgaac
agagtctgac
cacacgcttg
ggataaaaca
gctctceggt
cggctacaaa
tgccgecaaa
cggcgtcaat

Ser
Glu
Gly

40

Ala Glu
55

Asn Glu

Ser Ala
ala Pro

val
120

Arg

Ile Thr

135
Leu Asp
0

Ser Glu

Thr Asn

gccaatgaag
gctgcagaaa
gacaaggccg
aaagataata
agcaaatttg
gettetgetg
gtgtcagacc
ctgttccaac
tcegaateqg
.gcaggegtgg
tacgagtggt

Ala ‘asp Thr

10

Thr Glu Val

25
Ala

Pro Ser

Asn Thr Gly

Glu Gly

75

Asp

Gln Thr

90

Asn

Ala
105

Ser Asn

Asp Leu Ala

Leu Thr His

Ala
155

Glu Glu

Ile
170

Arg G}u

Leu Val Ala

185

Ccaaacagac
ctgcagcagg
aagetgtcge
ttgctaaaaa
tcagaattga
aaaaatccat
tgcgcaaaga
cttacaacgt
cagtcgccat
cagtcggcac
aactcgag

Leu Ser Lys

Lys Glu Asp

30

Thr Gln Gly

45
Asn
60
Pro

Gly

Pro

Gly Gly

Gln Asn

Asn Asn

Ala Pro

ggccgaagaa
caaagccgaa
tgcaaaagtt
agcaaacagt
tggtctgaac
tgccgatcac
aacccgccaa
gggtcggtte
cggtaccegge
ttcgtecggt

Pro Ala
15

Ala Pro

Ser Gln

Ala Ala

Asp Met
80

Gln Pro
95

Ala Asn

110

Asn
125

Cys
140

Pro

Lys

Thr

Gly val
Lys Gly
Ser Lys
Tyr Lys

Ala val

Leu Ile

Asp Ser

Ser Glu
160

Lys Asp
175

Gln Ala

150

87/299

1800

1860
1920
1980
2040
2100
2160
2220
2280
2340
2388



DE 601 26 249 T2 2008.05.29

Asn Gly Thr Asn Lys Tyr Val Ile

195

Ser Ser Ser
210

Pro Ala Glu
225

val Asp Gly
Ala Pro Glu
Pro Gly Gly

275

Glu Met.Leu
290

His Thr Glu
305

Lys Val Asp
Asp Asp Leu

Asn Gly Phe
355

Gly Arg Phe
370

Tyr Arg Pro
385

Lys Lys Glu
Asp Val LYs

Gly Gln Glu
435

Asp Glu Asp
450

Glu Ala Asp
465

Leu Thr Lys

Ala Arg Phe Arg

215

Met Pro Leu Ile

230

Glu Ala val

245

Gly Asn Tyr

260

Ser Tyr Ala

Ala Gly

Asn

Phe

His

340

Lys

TYr

Thr

Gln

Lys

420

Ile

Gly

Asp

Thr

Gly

Gly

325

Met

Gly

Gly

Asp

Asp

405

Ala

Asn

Thr

Phe

Val
485

Thr
Arg
310
Ser
Gly
Thr
Pro
Ala
390
Gly
Ala
Gly
Ile

Lys
470

Asn

Ser

Arg

Leu

Ala

295

Pro

Lys

Thr

Trp

Ala

375

Glu

Ser

Thr

Phe

Thr

455

Gly

Glu

200

Arg

Pro

Leu

Arg
280

Val

-Ser

Gln
Thr
360
Gly
Lys
Gly
val
Lys
440
Lys
Leu

Asn

Ile Tyf Lys

Ser Ala Arg

Val

Thr

Leu

265

val

" Pro

val
Lys
345
Glu
Glu
Gly
Gly
Ala
425
Ala
Lys

Gly

Lys

Asn
Gly
250
Thr
Gln
Asn
Thr
Asp

330

Phe

Asn

Glu
Gly
Gly
410
Ile
Gly
Asp

Leu

Gln
490

Gln
235
His
Tyx
Gly
Gly
Arg
315
Gly
Lys
Gly
val
Phe
395
Gly
Ala
Glu

Ala

Lys
475

Asn

Asp Lys
205

Ser Arg
220

Ala Asp

Ser Gly

Gly Ala

Glu Pro

285

Glu val
300

Gly Arg

Ile Ile

Ala Ala

Gly Gly
. 365

Ala Gly.
380

Gly Val
Ala Thr
Ala Ala
Thr Ile

445

Thr Ala
460

Lys Val

Val Asp

88/299

Ser Ala
Arg Ser
Thr Leu

Asn Ile
255

Glu Lys
270

Ala Lys
Leu His
Phe Ala

Asp Ser
335

Ilée Asp
350

Asp Val
Lys Tyr
Phe Ala
Asn Asp

415

Tyr Asn
430

Tyr Asp
Ala Asp

val Thr

Ala Lys
495

Ser
Leu

Ile
240
Phe
Leu
Gly
Phe
Ala
320
Gly
Gly
Ser
Ser
Gly
400
Asp
Asn
Ile
val
Asn

480

val



_.Lys Ala_

Thr Asp

Asn Ala
530

Thr Lys
545

Asp Thr
Leu Asp
Glu Ala

Val Lys
610

Thr Ala
625

Thr Asp
Lys Ala
Phe Val

Arg Leu
690

Asn Gly
705

Gly leu
val Gly
Ser Ala

Ala Lys
770

Tyr His
785

Ala

Ala

515

Leu

Thr

val

Glu

Lys

595

Ala

Asn

1le

Asn

Arg

675

Ala

Leu

Ala

Arg

val

755

Ala

val

Glu Ser
500

Ala Leu
Asn Lys
Asn Ile

Asp Lys
565

Thr Asn
580

Gln‘Thr
Ala Glu
Thr Ala
Lys Ala

645

Ser Ala
660

Ile Asp
Ser Ala
Asp Lys
Glu Gln

725
Phe Asn
740
Ala Ile

Gly Val

Gly val

DE 601 26 249 T2 2008.05.29

Glu
Ala
Leu
val
550
His
Thr
Ala
Thr
Ala
630
Asp
Asp
Gly
Glu
Thr
710
Ala
Val
Gly

Ala

Asn
790

e

Asp

Gly

qlu

Thy
520

Glu

535°

Lys
Ala
Lys
Glu
Ala
615
Asp
Ile
val
Leu
Lys
695
val
Ala
Thr

Thr

val
775

yr

Ile

Glu

Ala

Glu

600

Ala

Lys

Ala

Asn
680

Ser

Ser

Leu

Ala
Gly
760

Gly

Glu

Lys
505
Asp
Asn
Asp
Ala
Asp
585
Thr
Gly

Ala

Thr

665
Ala
Ile
Asp
Ser
Ala
745

Phe

Thr

Trp

Leu
Ala

Ile

Glu

Thr Thr
Ala Leu
Thr Thr

540

Lys Leu

555

Phe
570
Glu
Lys
Lys
Glu
Asn
650
Arg
Thr
Ala
Leu
Gly
730
Val

Arg

Ser

Asn Asp
Ala Vval
éin Asn
Ala Glu

620

Ala Val
635

Lys Asp
Glu Glu
Thr Glu
Asp His

700
Arg Lys
715
Leu Phe
Gly Gly

Phe Thr

Ser Gly
. 780

89/299

i..ys

Asp
525
Phe
Glu
Ile
Lys
val
605
Ala
Ala
Asn
Ser
Lys
685
Asp
Glu
Gln
Tyr
Glu

765

Ser

Leu Ala

510

Ala Thr
Ala Glu
Ala Val

Ala Asp
575

Thr Ala
590

Asp Ala
Ala Ala
Ala Lys
Ile Ala

655

Asp Ser
670

Leu Asp

Thr Arg

Thr Arg

Pro Tyr.

738

Lys Ser
750

Asn Phe

.Ser Ala

Asp
Thr
Glu

Ala
560
Ser
Asn
Lys
Gly
val
640
Lys
Lyg
Thr
Leu
Gln .
720
Asn’
Glu

Ala

Ala



<210> 94
<211>
<212>

<213>

<220>
<223>

<400> 94
atggctagcec
tctgaaaaag
gcgecatecg
ggcagtgcgg
ccgcaaaatg
ccggecggaa
caaccggata
gaaaatgccg
ggttctcaaa
ggaaggacga
acccactgta
aaatcagaat
aagaatgacg
ggaatcaatc
cgttctgecac
gcggatacgce
ttcgegeecg
tcgtatgece
gtgtacaacg
ggcaggtttg
ggcgatggtt
aaggggactt
ggcgaggaag
ggegtgtttyg
agcatccaaa
ggcatccecg
ccgcacctgt
cgcctegget
‘tttcaaaccce
tggcaggttg
ctgaagggcg
gattttatct
aggcagacgd
ctctcecegat
cgcttcctee
ccgatacteg
ggcecgtctga
catccctacg
acctcgatgc
ttgggtcaaa
ceecgtecggeg
tacattacct
ctcaaccgcce
gattattttt
ggttacgtct

95
897

<210>
<211>

2700
DNA
Artificial Sequence

ccgatgtcaa
agacagaggc
cacaaggcgg
cagcaacgga
ccgceegatac
atatggaaaa
tggcaaatac
gcaatacggc
atcctgecte
acgtgggcaa
aaggcgattc
ttgaaaaatt
ggaagaatga
aatatattat
ggtcgaggceg
tgattgtcga
aagggaatta
tcegtgttca
gcgaagtget
ccgcaaaagt
tgcatatggg
ggacggaaaa
tggcgggaaa

ccggcaaaaa.

cctttecgea
accccgecgg
ccectgececa
gcgccaattt
cecgtecatte
caggcaacgg
acgacaggcg
ccgtcccect
gaaaaaacag
tcecccatcac
cctaccacac
gttacgccga
aaacccegte
tttccategg
agggcatcaa

‘accccagceta

cactgggcac
tgggcgcegcee
tgattatggce
ggggatacgg
ggcagctcct
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deltaG287NZ-919

gtcggeggac
aaaggaagat
tcaagatatg
caaacccaaa
agatagtttg
ccaagcaccg
ggcggacgga
tgcccaaggt
ttcaaccaat
ttctgttgtg
ttgtagtggce
aagtgatgca
taaatttgtc
cttttataaa
gtcgettecg
tggggaageg
ccggtatctg
aggcgaacct
gcattttcat
cgatttcgge
tacgcaaaaa
tggcggcggag
atacagctat
agagcaggat
acccgacaca
aacgacggtc
ctgggcggeg
gaaaaaccgc
ctttcaggca
aagccecttgee
gacggcacaa
gecetgeeggt
cggcacaatce
cgcgcecgcaca
gcgcaaccaa
agaccccgtce
cggcaaatac
acgctatatg
agcctatatg
tatctttttc
gcegttgatg
cttatttgte
gcaggatacc
cgacgaagce
acccaacggt

acgctgtcaa
gcgccacagg
gcggeggttt
aatgaagacg
acaccgaatc
gatgccgggg
atgcagggtg
acaaatcaag
cctagegeca
attgacgggc
aataatttct
gacaaaataa
ggtttggttg
cctaaaccca
gccgagatge
gtcagcctga
acttacggag
tcaaaaggcg
acggaaaacg
agcaaatctg
ttcaaagcecg
gatgtttcecg
cgcccaacag
ggatccggag
‘tccgtcatca
ggcggcggcyg
caggatttcyg
caaggctggce
aaacagtttt
ggtacggtta
geceecgettee
ttgcggageg
gacaataccg
acggcaatca
atcaacggcg
gaactttttt
atccgcatcg
gcggacaaag
cggcaaaatc
cgcgagettyg
ggggaatatg
geccacegece
ggcagcgcga
ggcgaacttg
atgaagccceg

90/299

aacctgcege
caggttctca
cggaagaaaa
agggggcgea
acacccegge
aatcggagca
acgatccgtce
ccgaaaacaa
cgaatagcgg
‘- cgtcgcaaaa
tggatgaaga
gtaattacaa
ccgatagtgt
cttcatttge
cgctgattece
cggggcattce
cggaaaaatt
aaatgctege
gcegtecegtce
tggacggcat
ccatcgatgg
gaaagtttta
atgcggaaaa
gaggaggatg
acggcccgga
gggccgtceta
ccaaaagcct
aggatgtgtg
ttgaacgcta
ccggctatta
cgatttacqgg
gaaaagccect
gcggceacaca
aaggcaggtt
gcgegettga
ttatgcacat
gctatgccga
gctacctcaa
cgcaacgecet
ccggaagceag
ccggegeagt
atcecggttac
ttaaaggcge
ccggcaaaca
aataccgcecce

ccctgttgtt
aggacagggc

tacaggcaat -

aaatgatatg
ttcgaatatg
gceggcaaac

ggcaggcgag |

tcaaaccgec

tggtgatttt .

tataacgttg
agtacagcta
gaaagatggg
gcagatgaag
gcgatttagg
cgtcaatcag
cggcaatatc
gceccggegga
gggcacggca
cccgtecaga
tatcgacagce
aaacggettt
cggcceggcece

gggcggattce -

ccaaagcaag
ccggeecggtce
taccgttgta
gcaatcecttc
cgcccaagcee
tttcacgeeg
cgagceggtg’
tattcececgac
tgtcecgeate
taccgecgac
tgaaggaagc
cggcaaagcc
ccaaggctcg
caaaaacgaa
gctcgggcag
cgccgaagtt
caatgacggt
cgaccggcac
ccgcaaagcec
ggtgcgcecgtg
gaaaaccacg
gtaaaagctt

60.
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140

. 1200

1260

"1320

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700



<212>
<213>

<220>
<223>

<400>

Met
1

Ala
Gln
Asp
Ala

65

Pro

Gly
Asp
Asn
145
Gly
Gly
Gly
Ser
Glu
225

Lys

Val

Ala

Pro

Ala

Met
50

Gln

Ser

Glu
Gly
130
Thr
Ser
Gly
Pro
Gly
210
Lys

Asn

Gln

PRT

DE 601 26 249 T2 2008.05.29

Artificial Sequence

deltaG287Nz2-919

95

Ser Pro Asp Val

val val
20

5

Lys

Ser Glu Lys

Gly Ser Gln Gly Gln

35

Ala Ala
Asp Lys
Asn Ala
Asn Met

100

Ser Glu
115

Met Gln

Ala Ala

Gln Asn

Asp Phe
180

Ser Gln
195

Asn Asn
Leu Ser

Asp Gly

Met Lys
260

val

Pro

Ala

85

Pro

Gln

Gly

Gln

Pro

165

Gly

Asn

Phe

Asp

Ser

Lys

70

Asp

Ala

Pro

Asp

Gly

150

Ala

Arg

Ile

Leu

Ala

1230

Lys
245

Gly

Asn

1le

Glu
55

Asn
Thr
Gly
Ala
Asp
135
Thr
Ser
Thr
Thr
Asp
215
Asp

Asp

Asn

Ser

Glu

Gly

40

Glu

Glu

Asp

Asn

Asn

120

Pro

Asn

Ser’

Asn

Leu

200

Glu

Lys

Lys

Gln

Ala
Thr
25

Ala
Asn
Asp
Ser
Met
105
Gln
Ser
Gln
Thr
val
185
Thr
Glu

Ile

Phe

Tyr
265

Asp

Glu
Pro
Thr
Glu
Leu
90

Glu
Pro
Ala
Ala
Asn
170
Gly
His
val
Ser
Val

250

Ile

Thr

Ala

Ser

Gly

Gly

75

Thr

Asn

Asp

Gly

Glu

155

Pro

Asn

Cys

Gln

Asn

235

Gly

Ile

Leu
Lys
Ala
Asn
60

Ala
Pro
Gln
Met
Gly
140
Asn
Ser
Ser

Lys

Leu
220

Tyx
Leu

Phe

91/299

Ser Lys
Glu Asp
30

Gln Gly
45

Gly Gly

Gln Asn

Asn His.

Ala Pro
110

Ala Asn
125

Glu Asn

Asn Gln

Ala Thr

Val val

190

Gly Asp

205

Lys Ser

Lys Lys

Val Ala

Tyr Lys
270

Pro
15

Ala
Gly
Ala
Asp
Thr
95

Asp
mhr
Ala

Thr

Ala

Pro

Gln

Ala

Met

80 .

Pro

Ala.

Ala

'Gly

Ala

- 160

Asn
175
Ile
Ser
Glu
Asp
Asp

255

Pro

Ser-
Asp
éys
Phe'
Gly
240.

Ser

Lys



- Pro

Leu

Ile

305

Phe

Leu

Gly

Phe

Ala

385

Gly

Gly

Ser

Ser

Gly

465

Ser

Asp

Gly

Ala

Ala

545

Phe

Thr
Pro
290
Val
Ala
Pro
Glu
His
370
Lys
Asp
Asn
Gly
450
Lys
Ile
Arg
Gly
Ala
530

Asn

Gln

Ser

275

Ala

Asp

Pro

Gly

Met

355

Thr

val

Gly

Gly

Lys

435

Arg

Lys

Gln

Pro

Ala

515

Gln

Leu

Thr

DE 601 26 249 T2 2008.05.29

Phe Ala Arg

Glu
Gly
Glu
Gly
340
Leu
Glu
Asp
Leu
Phe
420
Phe
Pro
Glu
Thx
val
500
val
Asp

Lys

Pro

Met

Glu

Gly

325

Ser

Ala

Asn

Phe

His

405

Lys

Thr
Gln
Phe

485

Gly

Phe

Asn

val
565

Pro
Ala
310

Asn
Tyr
Gly
Gly
Gly
390
Met
Gly
Gly
Asp
Asp
470
Pro
Iie
Thr
Ala
Arg

550

His

Phe

Leu
295

val

ala’

Thr
Arg
375

Ser

Gly

Pro

Ala

455

Gly

Gln

Pro

val

Lys

535

Gln

Ser

Arg

280

Ile

Ser

Arg

Leu

Arg

Pro

Leu

Arg

. 345

Ala
360
Pro
Lys
Thr
Trp
Ala
440
Glu
Ser
Pro
Asp
val
520
Ser

Gly

Phe

val
Ser
Ser
Gln
Thr
425
Gly
Lys

Gly

Asp

Ser

val

Thr

Leu

330

val

Pro

val

Lys

410

Glu

Glu

Gly

Gly

Thr

. 490

Pro

505

Pro

Leu

Trp

Gln

Ala
His
Gln
Glin

Ala
570

Ala

Asn

Gly

1315

Thr

Gln

> Asn

Ser
Asp
395
Phe
Asn
Glu
Gly
Gly
475
Ser
Gly
Leu

Ser

Asp
555

Lys

Arg
Gln
300

His
TYr
Gly
Gly
Arg
380
Gly
Lys
Gly
val
Phe
460
Gly
Val
Thr
Ser
Phe
540

Val

Gln

92/299

Ser

285

Ala

Ser

Gly

Glu

Glu

365

Gly

Ile

Ala

Gly

Ala

445

Gly

Cys

Ile

Thr

Leu

525

Arg

Cys

Phe

Arg Arg Ser

Asp
Gly
Ala
Pro

350

Val

Arg
Ile
Ala
Gly
430
Gly
val
Gln
Asn
Val
510
Pro
Leu

Ala

Phe

Thr
Asn
Glu
335
Ser
Leu
Phe
Asp
Ile
415
Asp
Lys
Phe
Ser
Gly
495
Gly
His,
Gly
Gin

Glu
575

Leu
Ile
320
Lys
Lys
His
Ala
Ser
400

Asp

Val

Ala
Lys
480
Pro

Gly

Trp

Ala
560

Arg



Tyr Phe Thr Pro

val
Ala
val
625
Arg
His
Ile
Asn
705
Gly
Asp

Lys

Pro
785
Pro
val
Ala

Asp

Gly
865

Thr

Gln

610

Pro

Gln

Thr

Lys

Gln

690

Ala

Arg

Lys

Gly

- Met

770

Ser

val

Asp

His

Thr
850

Tyr

580

Gly Tyr
595

Ala Arg
Leu Pro
Thr Gly

Ala Asp
660

Gly Arg
675

Ile Asn
Glu Asp
Leu Lys

Asn Glu
~ . 740

Tyr Leu
755

Arg Gln
Tyr Ile
G}y Ala
Arg His

820

Pro val
835

Gly Ser

Gly Asp

DE 601 26 249 T2 2008.05.29

Trp Gln val Ala

TYX

Phe

Ala

Lys

645

Leu

Phe

Gly

Pro

Thr

725

His

Lys

Asn

Phe

Leu
805

Tyr

Thr

aAla

Glu

Glu
Pro
Gly
630
Asn
Ser
Glu
Gly
Val
710
Pro
Pro
Leu
Pro
Phe
790
Gly
Ile
Arg

Ile

Ala
870

Pro
Ile
615
Leu
Ser
Arg
Gly
Ala
695
Clu

Ser

Gly
Gln
775
Arg
Thr
Thr
Lys
Lys

855

Gly

Val
600

Tyr
Arg
Gly
Phe
Ser
680
Leu
Leu
Gly
Val
Gln
760
Arg
Glu
Pro
Leu
Ala
840

Gly

‘Glu

Gly
585

Leu

Gly

Ser

Thr

Pro

665

Arg

Asp

Phe

Lys

Ser

745

Thr

Leu

Leu

Leu

Gly

825

Leu

Ala

Leu

Asn
Lys
Ile
Gly
Ile
650
Ile
Phe
Gly

Phe

Tyr
730
Ile
Ser
Ala
Ala
Met
810
Ala
Asn
Val

Ala

Gly Ser Leu Ala Gly

Gly Asp
Pro Asp
620

Lys Ala
635

Asp Asn
Thr Ala
Leu Pro

Lys Ala
700

Met His
715 -

Ile Arg
Gly Arg
Met Gln
Glu Vval

780

Gly Ser
795

Gly Glu
Pro Leu

Arg Leu

Arg Val
860

Gly Lﬁs
875 ’

93/299

Asp

605

Asp

Len

Thr

Arg

Tyr
685

Pro

Ile

Ile

Tyr

Gly

765

Leu

Ser

Phe
Ile
845

Asp

Gln

590

Arg Arg
Phe Ile
Val Arg
Gly Gly

655

Thr Thr
670

His Thr
Ile Leu

Gln Gly

Gly Tyr
735

Met Ala
750

Ile Lys
Gly Gln

Asn Asp

Ala Gly

Thr

Thr

Ser

Ile

640

Thr

Ala

Arg

Gly

Ser

720

Ala

Asp

Ala

Asn

Gly

800

Ala

815 ..

Val Ala
830
Met Ala

Tyr Phe

Lys Thr

Thr

Gln

Trp

Thr
880
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Gly Tyr Val Trp Gln Leu Leu Pro Asn Gly Met Lys Pro Glu Tyr Arg

Pro

<210> 96
<211>
- <212>

<213>

<220>
<223>

<400> 96
atggctagcce
tctgaaaaag
gcgecatceg
ggcqgtgcgg
ccgcaaaatg
ccggecggaa
caaccggata
gaaaatgccyg
ggttctcaaa
ggaaggacga
acccactgta
aaatcpgaat
aagaatgacg
ggaatcaatc
cgttctgeac
gcggatacgc
ttcgegeecg
" tcgtatgecc
gtgtacaacg
ggcaggtttg
ggcgatggtt
aaggggactt
ggcgaggaag
ggcgtgtttg
gtggacgaat
gtcggeggtt
aaaatcgaca
cacctgaaat
accaaattca
ggcaaaaccg
gcgaaaaccg
gtggactacc
gcagccaaac

97
644
PRT

<210
<211>
<212>
<213>

<220>
<223>

885

1941
DNA
Artificial Sequence

ccgatgtcaa
agacagaggc
cacaaggcgg
cagcaacgga
ccgccgatac
atatggaaaa
tggcaaatac
gcaatacggc
atcctgecetce
acgtgggcaa
aaggcgattce
ttgaaaaatt
ggaagaatga
aatatattat
ggtcgaggcg
tgattgtcga
aagggaatta
tcegtgttca
gcgaagtgct
ccgcaaaagt
tgcatatggg
ggacggaaaa
tggcgggaaa
ccggcaaaaa
atcacgccaa
tttacggtct
tcaccatccce
cagccgacat
acttcaacgg

cceecgtcaa’

aagtttgegg
tcgttaacgt
aataaaagct

deltaG287NZ~853

gtcggeggac
aaaggaagat
tcaagatatg
caaacccaaa
agatagtttg
ccaagcaccg
ggcggacgga
tgcccaaggt
ttcaaccaat
ttctgttgtg
ttgtagtggce
aagtgatgca
taaatttgte
cttttataaa
gtcgecttecg
tggggaagcg
ccggtatctg
aggcgaacct
gcattttcat
cgatttcggce
tacgcaaaaa
tggcggeggag
atacagctat
agagcaggat
cgeceecgttte
gaccggttce
cgttgccaac
cttcgatgcee
caaaaaactg
actcaaagcc
cggcgacttce
tggtatgacc
t

artificial Sequence

deltaG287NZ-953

890

acgctgtcaa
gcgccacagg
gcggeggttt
aatgaagacg
acaccgaatc
gatgccgggg
atgcagggtg
acaaatcaag
cctagcgceca
attgacgggce
aataatttct
gacaaaataa
ggtttggttg
cctaaaccca
gccgagatgce
gtcagcectga
acttacgggg
tcaaaaggcg
acggaaaacg
agcaaatctg
ttcaaagccg
gatgtttccg
cgceccaacag
ggatccggag
gccatcgacce
gtcgagtteg
ctgcaaagcg
gcccaatate
gtttccgttg
gaaaaattca
agcaccacca
aaaagcgtcce

94/299

aacctgcecge
caggttctca
cggaagaaaa
agggggcgcea
acacccecgge
aatcggagca
acgatccgte
ccgaaaacaa
cgaatagcgg
cgtcgcaaaa
tggatgaaga
gtaattacaa
ccgatagtgt
cttcatttge
cgctgattce
cggggecatte
cggaaaaatt
aaatgctcge
gecgteegte
tggacggcat
ccatcgatgg
gaaagtttta
atgcggaaaa
gaggaggagc
atttcaacac
accaagcaaa
gttcgcaaca
cggacatccg
acggcaacct
actgctacca
tcgaccgcac
gcatcgacat

895

ccctgttgtt
aggacagggc
tacaggcaat
aaatgatatg
ttcgaatatg
gccggcaaac
ggcaggcggg
tcaaaccgcece,
tggtgatttt
tataacgttg
agtacagcta
gaaagatggg
gcagatgaag
gcgatttagg
cgtcaatcag

cggcaatatc.

gcccggcgga,
gggcacggca

cccgtccaga

tatcgacagce

aaacggcttt’
cggceeggec -

gggcggatte
cacctacaaa
cagcaccaac
acgcgacggt

ctttaccgac

ctttgtttec

gaccatgcac
* 1800

aagccegatg
caaatggggc
ccaaatcgag

60

120
180
240
oo
360

- 420
480
.540

600

.660.

720

=780

840

‘900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500

1560

1620
1680
1740

1860
1920
1941



<400>

Met

Ala

Glin

Asp

EKla

65

Pro

Ala

Gly

Asp

Asn

145

Gly

Gly

Gly

Ser

Glu

225

Lys

val

Pro

Leu

Ala

Pro

Ala

Met

50

Thr

Gln

Ser

Glu

Gly

130

Thr

Ser

Gly

Pro

Gly

210

Lys

Asn

Gln

Thr

Pro

97
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Ser Pro Asp Val Lys Ser Ala

val

Gly

35

Ala

Asp

Asn

Asn

Ser

115

Met

Ala

Gln

Asp

Ser

185

Asn

Leu

Asp

Met

Ser
275

Ala

val
20

Ser
Ala
Lys
Ala
Met
100
Glu
Gln
Ala
Asn
Phe
180
Gln
Asn
Ser
Gly
Lys
260

Phe

Glu

5

Ser

Gln

val

Pro

Ala

85

Pro

Gln

Gly

Gln

Pro

165

Gly

Asn

Phe

Asp

Lys
245

' Gly

Ala

Met

Glu

Gly

Ser

Lys

70

Asp

Ala

Pro
Asp
Gly
150
Ala
Arg
Ile
Leu
Ala
230

Asn

Ile

Arg

Pro

Lys

Gln

Glu

55

Asn

Thr

Gly

Ala

Asp

135

Thr

Ser

Thr

Thr

Glu

Gly

40

Glu

Glu

Asp

Asn

Asn

120

Pro

Asn

Ser

Asn

Leu

200

Asp
215

Asp

Asp

Asn-

Phe

Leu

Glu

Lys

Lys

Gln

Arg

280

Ile

Thr
25

Ala
Asn
Asp
Ser
Met
105
Gln
Ser
Gln
Thr
val
185
Thr
Glu
Ile

Phe

Tyr
265

Arg

Pro

Asp Thr
10

Glu Ala
Pro Ser

Thr Gly

Glu Gly
75

Leu Thr

90

Glu Asn
Pro Asp
Ala Gly
Ala Glu

155

Asn Pro
170
Gly'Asn
His Cys
Val Gln
Ser Asn
235
Val Gly
250
Ile Ile

Ser Ala

Val Asn

95/299

Leu
Lys
Ala
Asn
60

Ala
Pro
Gln
Met
Gly
140
Asn
Ser
Ser

Lys

Leu
220

Tyr
Leu
Phe

Arg

Gln

Ser Lys Pro

Glu

Gln
45

Gly
Gln
Asn
Ala
Ala
125
Glu
Asn
Ala
Val
Gly
205
Lys

Lys

val

Ser
285

Ala

Asp
30

Gly
Gly
Asn
His
Pro
110
Asn

Asn

Gln

15

Ala

Gly

Ala

Asp

Thr

95

Asp

Thr

Ala

Thr

Asn:

175

Val
190
Asp
Ser
Lys
Ala
Lys
270

Arg

Asp

Ile
Ser
Glu
Asp
Asp
255
Pro
Arg

Thr

Ala

Pro

Gln

Ala

Met

80

Pro

Ala

Ala

Gly

Ala
160
Séx: ) .
Asp
Cys
Phe -
Gly
240
Ser
Lys
Ser

Leu



Ile
305
Phe
Leu
Gly
"Phe
Ala
385
Gly
Gly
Ser
Ser
Gly
465
val
Thr
Phe
Ala
Ala
545

Leu

Phe

290
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val Asp Gly Glu Ala

Ala

Pro

Glu

His

370

Lys

Asp

Asn

Gly

450

Lys

Asp

Ser

Asp

Asn

530

Asp

Asn

Pro

Gly

Met

355

val

Gly

‘Gly

Lys

435

Arg

Lys

Glu

Thr

Gln

515

Leu

Ile

Met

Glu

Gly

340

Leu

Glu

Asp

Leu

Phe

420

Phe

Pro

Glu

Tyr

Asn

500

Ala

Gln

Phe

Gly

325

Ser

Ala

Asn

Phe

His

405

Lys

Tyx

Thx

Gln

His

485

val

Lys

Ser

Asp

Phe

565

Gly

Gln

310

Asn

Tyr

Gly

Gly

Gly

390

Met

Gly

Gly

Asp

Asp

470

Ala

Gly

Arg

Gly

Ala

550

Asn

Lys

Ser

295

val Ser

Tyr Arg

Ala Leu

Thr Ala
360

Arg Pro
375

Ser Lys
Gly Thr
Thr Trp
Pro Ala

440

Ala Glu
455

Gly Ser
Asn Ala

Gly Phe

Asp Gly
520

Ser Gln

535

Ala Gln

Thr Ala

Pro Met

Leu

Tyr

Thr

Leu

©330

Arg
345
Val
Ser
Ser
Gln
Thr
425
Gly
Lys
Gly
Arg
505
Lys
His
Tyxr
Lys
Pro

585

Ala

Val
Tyr
Pro
Val
Lys
410

Glu

Glu

Gly

Gly

Phe

490

Gly

Ile

Phe

Pro

Leu

570

Val

Lys

Gly
315

Thr
Gln
Asn
Ser
asp
395
Phe
Asn
Glu
Gly
Gly
475
Ala
Leu
Asp
Thr
Asp

555

val

Lys

Thr

300
His
TYyr
Gly
Gly
Arg
380
Gly
Lys
Gly
Val
Phe
460
Giy
Ile
Thr
Ile
Asp
540
Ile
Ser

Leu

Glu

96/299

Ser

Gly

Glu

Glu

365

Gly

Ile

Ala

Gly

Ala

445

Gly

Ala

Asp

Gly

Thr

525

His

Arg

val

Lys

val

Gly Asn Ile
320

Ala Glu Lys
335

Pro Ser Lys
350

Val Leu His

Arg Phe Ala

Ile Asp Ser
400

_Ala Ile Asp

415

Gly Asp Val
430

Gly Lys Tyxr
Val Phe Ala
Thr Tyr Lys

480

His Phe Asn
495

Ser Val Glu
510

Ile Pro val
Leu Lys Ser

Phe Vval Ser
560"

Asp Gly Asn
575 .

Ala Glu Lys
590

Cys Gly Gly



595
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600

605

Asp Phe Ser Thr Thr Ile Asp Arg Thr Lys Trp Gly Val Asp Tyr Leu

610

615

620

val Asn Val Gly Met Thr Lys Ser Val Arg Ile Asp Ile Gln Ile Glu
630

625

Ala Ala Lys Gln

<210> 98
<211>
<212>

<213>

<220>
<223>

- <400> 98
atggctagcce
tctgaaaaag
gcgeccatccg
ggcggtgegg
ccgcaaaatg
ceggeecggaa
caaccggata
gaaaatgccg
ggttctcaaa
ggaaggacga
acccactgta
aaatcagaat
aagaatgacg
ggaatcaatc
cgttctgcac
gcggatacgc
ttcgegeeeg
tcgtatgeec
gtgtacaacg
ggcaggtttg
ggcgatggtt
aaggggactt
ggcgaggaag
ggcgtgtttg
gacgatgtta
atcaacggtt
aaaaaagacg
aaagtcgtga
gtaaaagctg
gctttagcag
gaaaatataa
ttagaagcceg
tcattggatg
cagacggccg
gcaggcaaag
gtcgctgcaa
aaaaaagcaa

2583
DNA
Artificial Sequence

ccgatgtcaa
agacagaggc
cacaaggcgg
cagcaacgga
ccgecgatac
atatggaaaa
tggcaaatac
gcaatacggce
atcctgectce
acgtgggcaa
aaggcgattc
ttgaaaaatt
ggaagaatga
aatatattat
ggtcgaggcg
tgattgtcga
aagggaatta
tcegtgttca
gcgaagtgcet
ccgcaaaagt
tgcatatggg
ggacggaaaa
tggcgggaaa
ccggcaaaaa
aaaaagctgc
tcaaagctgg
caactgcagc
ctaacctgac
cagaatctga
atactgatgc
cgacatttgce
tggctgatac
aaaccaacac
aagaaaccaa
ccgaagetgce
aagttaccga
acagtgccga

deltaG287NZ2-961

gtcggeggac
aaaggaagat
tcaagatatg
caaacccaaa
agatagtttg
ccaagcaccg
ggcggacgga
tgcccaaggt
ttcaaccaat
ttectgttgtg
ttgtagtggc
aagtgatgca
taaatttgtc
cttttataaa
gtcgcttceg
tggggaagcg
ccggtatctg
aggcgaacct
gcattttcat
cgatttcggc
tacgcaaaaa
tggcggeggg
atacagctat
agagcaggat
cactgtggcc
agagaccatc
cgatgttgaa
caaaaccgtc
aatagaaaag
cgctctggat
tgaagagact
cgtcgacaag
taaggcagac
acaaaacgtc
cgctggcaca
catcaaagct
cgtgtacacc

635

acgctgtcaa
gcgccacagg
gcggeggttt
aatgaagacg
acaccgaatc
gatgccgggg
atgcagggtg
acaaatcaag
cctagcgceca
attgacgggce
aataatttct
gacaaaataa
ggtttggttyg
cctaaaccca
gccgagatgce
gtcagcctga
acttacgggg
tcaaaaggcg
acggaaaacyg
agcaaatctg
ttcaaagccg
gatgtttccg
cgcccaacag
ggatccggag

.attgctgctg

tacgacattg
gccgacgact
aatgaaaaca
ttaacaacca
gcaaccacca
aagacaaata
catgccgaag
gaagccgtca
gatgccaaag
gctaatactg
gatatcgcta
agagaagagt

97/299

aacctgecge
caggttctca
cggaagaaaa
agggggcgca
acaccccgge
aatcggagca
acgatccgte
Ccgaaaacaa
cgaatagcgg
cgtcgcaaaa
tggatgaaga
gtaattacaa
ccgatagtgt
cttecatttge
cgetgattce
cggggcatte
cggaaaaatt
aaatgctcge
gecegteegte
tggacggcat
ccatcgatgg
gaaagtttta
atgcggaaaa
gaggaggagc
cctacaacaa
atgaagacgg
ttaaaggtct
aacaaaacgt
agttagcaga
acgccttgaa
tcgtaaaaat
cattcaacga
aaaccgccaa
taaaagcigc
cagccgacaa
cgaacaaaga
ctgacagcaa

640

ccctgttagtt
aggacagggc
tacaggcaat
aaatgatatg
ttcgaatatg

gccggcaaac.

ggcaggeggg
tcaaaccgcce
tggtgatttt
tataacgttg
agtacagcta
gaaagatggg
gcagatgaag
gcgatttagg
cgtcaatcag
cggcaatatc
gcecggegga
gggcacggca
ccecgtecaga
tatcgacagc
aaacggcttt
cggececggec
gggcggattc
cacaaacgac

tggccaagaa

cacaattacc
gggtctgaaa
cgatgccaaa
cactgatgcc
taaattgaga
tgatgaaaaa
tatcgccgat
tgaagccaaa
agaaactgca
ggccgaagcet
taatattgct
atttgtcaga

60
120
180
240
300
360
420
480
540
600-
660
720
780

. B4D

200
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860 .
13920
1980
2040
2100
2160
2220



attgatggtce
tccattgecg
aaagaaaccc
aacgtgggtc
gccatcggta
ggcacttegt

tgaacgctac
atcacgatac
gccaaggcecet
ggttcaatgt
ccggetteeg
cecggttetee
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taccgaaaaa ttggacacac gettggctte
tcgectgaac ggtttggata aaacagtgte
tgcagaacaa gccgegcetct ccggtetgtt

aacggctgca
ctttaccgaa
cgcagcectac

gtcggegget
aactttgceg
catgtcggeg

acaaatccga
ccaaagcagg
tcaattacga

ctt

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Met Ala
1

Ala Pro
Gln ala
Asp Met

50
Ala Thr
65
Pro Gln
Ala Ser
Gly Glu
Asp Gly

130

Asn Thr
145

Gly Ser
Gly Gly

Gly Pro

Ser Gly

99
858
PRT

Artificial Sequence

deltaG287NZ-961

99
Ser Pro

Val
20

val
Gly Ser
35

Ala Ala

Asp Lys
Asn Ala

Met
100

Asn

Ser Glu

115

Met Gln

Ala Ala
Gln Asn

Phe
180

Asp

Ser Gln

195

Asn Asn

Asp Val
5

Ser Glu

Gln Gly

val Ser

Pro Lys

70

Ala
85

Asp

Pro Ala

Gln Pro

Gly Asp

Gln Gly

150
Pro Ala
165

Gly Arg

Asn Ile

Phe Leu

Lys
Lys
Gln
Glu
55

Asn
Thr
Gly
Ala
Asp
135
Thr
Ser
Thr
Thr

Asp

Ser

Glu

Gly

Glu

Glu

Asp

Asn

Asn

120

Pro

Asn

Ser

Asn

Leu

200

Glu

Ala

Thr

25

Ala

Asn

Asp

Ser

Met

105

Gln

Ser

Gln

Thr

val

185

Thr

Glu

Asp Thr Leu
10

Glu Ala Lys

Pro Ser Ala

Asn
60

Thr Gly

Glu Gly Ala

75
Leu Thr Pfo
90

Glu Asn Gln

Pro Asp Met

Ala Gly Gly

140

Ala Glu
155

Asn
Asn Pro Ser
170

Gly Asn Ser

His Cys Lys

Val Gln Leu

98/299

Ser
Glu
Gln
45

Gly
Gln
Asn
Ala
Ala
125
Glu
Asn
Ala
val
Gly

205

Lys

Lys

Asp
30

Gly Gly

Gly Ala

Asn
His

Pro
110

Asn Thr

Asn Ala

Gln Thr

Thr asn

val Ile

tgctgaaaaa
agacctgcge
ccaaccttac
atcggcagtc
cgtggcagtce
gtggtaaaag

Pro Ala

15
Ala Pro’
Gln

Ala

Met.
80

Asp

Thr
95

Pro .

Asp Ala

Ala
Gly

Ala
160

Ser
175

Asp

190

Asp Ser

Ser Glu

Cys

Phe

2280
2340
2400
2460
2520
2580
2583



210

Glu Lys
225

Lys Asn
val Gln

Pro Thr

Leu Pro
290

Ile Val
305

Phe Ala
Leu Pro
Gly Glu
Phe His

37¢0

Ala Lys
385

Gly Asp
Gly Asn
Ser Gly
Ser Tyr

450
Gly Lys
465
Asp Asp

Asn Gly

Ile Asp

Leu

Asp

Met

Ser

275

Ala

Asp

Pro

Gly

Met

355

Thr

val

Gly

Gly

Lys

435

Arg

Lys

Val

Gln

Glu

DE 601 26 249 T2 2008.05.29

215

Ser Asp Ala Asp Lys

230

Gly Lys Asn Asp Lys

Lys
260
Phe
Glu
Gly
Glu
Gly
340
Leu
Glu
Asp
Leu
Phe
420
Phe
Pro
Glu
Lys
Glu

500

Asp

245

Gly Ile

Ala

Met

Glu

Gly

325

Ser

Ala

Asn

Phe
His
405
Lys
TYyx
Thr
Gln
Lys
485

Ile

Gly

Arg

Pro

-Ala
310

Asn

Gly
Gly
Gly
330
Met
Gly
Gly
Asp
Asp
470
Ala

Asn

Thr

Asn
Phe
Leu

295

Val
Tyr
Ala
Thr
Arg
375
Sgr
Gly
Thr
Pro
Ala

455

Gly

‘Ala

Gly

Ile

Gln

Arg

280

Ile

Sexr

Arg

Leu

Ala

360

Pro

Lys

Thr

Trp

Ala

440

Glu

Ser

Thr

Phe

Thr

Ile

Phe

Ser

Val

250

Tyr
265
Arg

Pro

Leu

Arg

345

val

Ser

Ser

Gln

Thr

425

Gly

Lys

Gly

val

Lys

505

Lys

Ile

Ser

Val

Thr

Leu

330

Val

Tyr

Pro

Val

Lys

410

Glu

Glu

Gly

Gly

Ala

490

Ala

Lys

Asn

235
Giy
Ile
Ala
Asn
Gly
315
Gln
Asn
Ser
Asp
395
Phe
Asn
Glu
Gly
Gly
475
Ile

Gly

Asp

220

Tyr

Leu
Phe
Arg
Gln
300
His
Tyr
Gly
Gly
Arg
380

Gly

Lys

‘Gly

val

Phe

460

Gly

Ala

Glu

Ala

99/299

Lys Lys
Val Ala
Tyr Lys

270

Ser Arg
285

Ala Asp
Ser Gly
Gly Ala

Glu Pro
350

Glu Vval
365

Gly Arg
Ile 1Ile
Ala Ala
Gly Gly

430

Ala Gly
445

Gly val
Ala Thr
Ala Ala
Thr Ile

510

Thr Ala

Asp

Asp
255

Pro
Arg
Thr
Asn
Glu
335
Ser
Leu
Phe
Asp
Ile
415
Asp
Lys
Phe

Asn

Tyr
495

Tyr

Ala

Gly
240

Ser
Lys
Ser
Leu
Ile’
320
Lys
Lys
His
Ala
Ser
400

Asp

Val

Ala
Asp
480
Asn

Asp

Asp



val Glu
530

Asn Leu
545

val Lys
Asp Thr
Thr Asn
Glu Thr

610
Ala Asp
625
Ser Leu
Asn Glu
Lys val
Gly Thr

690

val Thr
705

Lys Lys
Lys Phe
Thr Arg

Leu Asn

Gln Gly
785

Asn Val

Glu Ser

515

Ala

Thr

Ala

Asp

Ala

595

Lys

Asp

Ala

Lys

675

Ala

Asp

Ala

val

Leu

755

Gly

I
n
[

Gly

Ala

Asp

Lys

Ala

Ala

580

Leu

Thr

Val

Glu

Lys

660

ala

Asn

Ile

Asn

Arg

740

Ala

Leu

Ala

Arg

val

Asp Phe

Thr val
550

Glu Ser-

565

Ala Leu
Asn Lys
Asn Ile

Asp Lys
630

Thr Asn
645

Gln Thr
Ala Glu
Thr Ala
Lys Ala

710

Ser Ala
725 -

Ile Asp
Ser Ala
Asp Lys

Glu Gln
790

Phe Asn
805

Ala Ile
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Lys
535
Asn
Glu
Ala
Leu
val

615

His

Ala
Thr
Ala
695
Asp

Asp

Gly

Glu

Thr
775
Ala

Val

Gly

520

Gly

Glu

Ile

Asp

Gly

600

Lys

Ala

Lys

Glu

Ala

680

Asp

Ile

val

Leu

Lys

760

val

Ala

Thr

Thr

Leu
Asn

Glu

585
Glu
Ile
Glu
Ala
Glu
665
Ala
Lys
ala
Tyx
Asn
745
Ser
Ser

Leu

Ala

Gly

Gly

Lys

Lys

570

Asp

Asn

Asp

Ala

Asp

650

Thr

Gly

Ala

Thr

Thr

730

Ala

Ile

Asp

Ser

Ala

810

Phe

525

Leu Lys Lys
540

Gln Asn Val
555

Leu Thr Thr
Ala Ala Leu

Ile Thr Thr
"605

Glu Lys Leu
620

Phe Asn Asp
635

Glu Ala Val
Lys Gln Asn

Lys Ala Glu
. 685

Glu Ala Val
700

Asn Lys Asp
715

Arg Glu Glu
Thx Thr Glu

Ala Asp His
765

Leu Arg Lys
780

&

Gly Leu Phe
795 -

Val Gly Gly

Arg Phe Thr

100/299

val
Asp
Lys
Asp
590
Phe
Glu
Ile
Lys
val
670
Ala
Ala
Asn
Ser
Lys
750

Asp

Glu

Glu

Val Thr-
Ala Lys
560

Leu Ala
575

Ala Thr
Ala Glu
Ala val

Ala Asp
640

Thr Ala
655

Asp Ala
Ala Ala
Ala Lys

Ile Ala
720

Asp Ser
735

Leu Asp
Thr Arg
Thr Arg

Pro Tyr
800

Lys Ser
815

Asn Phe



820
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825

830

Ala Ala Lys Ala Gly Val Ala Val Gly Thr Ser Ser Gly Ser Ser Ala
835

840

Ala Tyr His val Gly Val Asn Tyr Glu Trp

850

<210>
<211>
<212>
<213>

<220>
<223>

<400>
atgacttctg
acaacagcga
agaagcatgc
aatgccccecce
aatttgatca
ggtatcgtcg
aaagaacacg
cctgaagacg
actgaagcaa
tcccatatta
gcgacgctac
atccgcaatg
ggaacaacat
taccgccaag
atgcaacaga
atcttttcga
tatgaaaaag
aagttcaaac
cattgcggaa
acccgtacaa
acggcggcte
ttgctgacga
ctgetggatg
. gccgatacga
ggcggectga
ggcaaaacca
cgcgtcgaaa
agcgacggca
atcaaaggca
ctgaaagtgg
ggggcaggct
gggcaggatt
gacagcgtcg
ggcaatgcgg
gcecgtagaac
tcatccgcaa
atccgecect
gacggtgtac
catgccgata
acgggtctgce

100
4425
DNA
Artificial Sequence

100

cgeccgactt
aatcagcagc
tctgtgccgg
ccccgaatcet
acctcaaacc
acacaggcga
gctataacga
gaggcggtaa
agccgacgga
ttggcgggcg
acataatgaa
catgggtcaa
cgagggcagg
cgttgetcga
gcgattacgg
caggcaatga
acgctcaaaa
gggaaatgta
ttactgccat
acccgattca
tgctgctgea
cggctcagga
cgggtaaggc
aaggtacatc
tcaaaaaagg
ttatcgaagg
ccaaaggtgc
ttgtctatct
gtctgcaget.
acggtacggc
atctcaacag
attctttctt
aaaaaacagc
cacggactgc
agggcggcag

cacccgagac

acggcgeaac
gcatcttcaa
tgcagggacyg
gcgtcatege

855

deltaG983-ORF46.1

caatgcaggc
agtatcttac
tcgggatgac
gcataccgga
tgcaattgaa
atccgtcgge
aaattacaaa
agacattgaa
tatcegecac
ttcecgtggac
tacgaatgat
gctgggegaa
cactgccgac
ctatteccgge
caacctgtece
cgcacaagct
aggcattatc
tggagaaccg
gtggtgeectg
aattgccgga
gaaatacccg
catcggtgca
catgaacgga
cgatattgcec
cggcagccaa
cggttcgctg
gctgatttat
ggcagatacc
ggacggcaaa
gattatcggcC
taccggacga
cacaaacatc

gggcagtgaa

ttcggcagcg

caatctggaa
ggttgaaact
tttecgegea
cagtctcgcc
ccgectgaaa
gcaaacccaa

ggtaccggta
gceggtatca
gttgcggatta
gactttccaa
gcaggctata
agcatatcct
aactatacgg
.gcttettteg
gtaaaagaaa
ggcagacctg
gaaaccaaga
cgtggegtgc
cttttccaaa
ggtgataaaa
taccacatce
cagcccaaca
acagtcgecag
‘ggtacagaac
tcggcacect
acatcctttt
tggatgagca
gtcggegtgg
cccgegtect
tactccttce.
ctgcaactge
gtgttgtacg
aacggggcgg
gaccaatccg
ggtacgctgt
ggcaagctgt
cgtgttcecct
gaaaccgacg
ggcgacacge
gcacattccg
aacctgatgg
gcggeagecg
gcggcageceg
gctaccgtct
gcecgtatcgg
caggacggtg

101/299

845

tcggcagcaa
agaacgaaat
cagacaggga
acccaaatga
caggacgcgg
tteccgaact
cgtatatgcg
acgatgaggce
tcggacacat
caggcggtat
acgaaatgat
gcatcgtcaa
tagccaattce
cagacgaggag
gtaatasaaaa
catatgccct
gcgtagaccg
cgcttgagta
atgaagcaag
ccgcacccat
acgacaacct
acagcaagtt
ttcegttegg
gtaacgacat
acggcaacaa
gcaacaacaa
catccggegy
gcgcaaacga
acacacgttt
acatgtcgge
tectgagtge
gcggeectget
tgtcctatta
cgceccgecgg
tcgaactgga
accgcacaga
tacagcatgc
atgccgacag
acgggttgga
gaacgtggga

cagcagagca
gtgcaaagac.
tgccaaaatc
cgcatacaag

ggtagaggta.
gtatggcaga -

gaaggaagcg
cgttatagag
cgatttggte

tgcgecegat

ggttgcagec
taacagtttt
ggaggagcag
tatccgeetg
catgcttttce

attgccattt’

cagtggagaa
tggctccaac

cgteecgttte

cgtaaccgge
gcgtaccacg
cggctgggga
cgactttacc
ttcaggcacg

.cacctatacg
atcggatatg-

cagcctgaac

aaccgtacac -

gggcaaactg
acgcggcaag

cgccaaaatc -

ggcttcectce
tgtcegtege
tctgaaacac

tgcctecgaa
tatgccggge

gaatgcegee
taccgccgcc

ccacaacggc

acagggcggt

60

120
180
240

" 300
360

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980

2040

2100
2160
2220
2280
2340
2400



gttgaaggca
aatacgacag
aatgcaaaaa
ggctatctca
ggtgcggacg
ggcggtgtca
tacgacctgc
aacagcctca
agcgataaag
tacacggtaa
aagtatgccgc
tggaacggct
cgagtcggeg
gcaaacgatt
taccacctat
aaaatacaaa
atcggctaca
catgcctcac
cgcatccatt.
ggecggcetatce
gcccaaaata
cgtttccaca
acccgataca
gcagatatcg
gtgcagggca
accgaaaaca
gccgcagceag
gccgtcagea
aaatacggct
gcattgccga
tacccgtcecec
gaaaacatca
caacgccacc
cacgtgaaat

101
147
PRT

<210>
<211>
<212>
<213>

<220>
<223>

101
Ser

<400>
Met Thr
1

Asn Ser Arg

Asn
35

Ile Lys

Asp Asp Val

50

Pro Asn Leu

aaatgcgcgg
cagccgccac
ccgacagcat
aaggcctgtt
aacatgcgga
acgttcegtt
tcaaacagga
ctgaaggcac
ccgtectgtt
cgggeggctt
acacccgtcet
tggcacgtta
taggctaccg
cttttatceg
tcggcagcag
gccatcagtt
ttgtcecgett
attccgattce
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cagtacccaa
actgggcatg
tagtctgttt
ctcctacgga
aggcagcgtc
tgccgcaacg
tgcattcgcec
gctggtcgga
tgcaacggcg
taccggcgeg
ggttgcegge
cagctacgcc
gttcctcgac
gcaggttcte
gggggaactt
gggcaacctg
tteccgatcac
tgatgaagcc

gggacggata. cgaacaccat

ccgeteccaa
tccgectcaa
atgccggtag
gcccegaget
ttaaaaacat
taagcgaagg
agatggcgcg
ccatccgega
atatctttat
tgggcggeat
aagggaaatc
cttaccattc
cctectcaac
cgaagacagyg
atgatacgct

4

Ala
5

Ala
20

Glu Met Cys Lys Asp Arg Sexr Met

Ala Val Thr Asp Arg Asp Ala Lys

His

aggcgcgagg
cctgaccgac
tatgctgacg
ggacagatcg
catcggegcg
ctcaaacatt
catcaacgat
ttgggcagtc
ggcagccatce
cacggcacat
cgccgtcagce
ccgaaatatc
cgtgeecgeceg
cgtaccgttt
cgagcaccac

Artificial Sequence

deltaG983-0RF46.1

40

55

accgteggea
ggacgcagca
gcaggcatac
cgctacaaaa
aacggcacgc
ggagatttga
gaaaaaggca
ctegeoggtce
ggcgtggaac
actgcagcaa
ctgggcgegy
ggttccaaac

ggtggcggag

gaccgtcage
gccgagegea
atgattcaac
gggcacgaag
ggtagtcccg
ccecgecgacyg
gatatataca
aaccgcagcea
caaggagtag
ggcaatgccg
gcaggagaaa
gctgtcatge
ttggcagata
caaaacccca
cccatcaaag
cctatcaagce
gacaattttg
cgttcaaact
tcaaacggca
gacggtaaag
caccaccacce

-

Pro Asp Phe Asn Ala Gly Gly

10

Thr Thr Ala Lys Ser Ala Ala

25

Thr Gly Asp Phe Pro Asn Pro

ttgcegecgaa
catggagcga
ggcacgatgce
acagcatcag
tgatgcagct
cggtcgaagg
gtgctttggg
tgaagctgtce
gcgacctgaa
ccggocaagac
atgtcgaatt
agtacggcaa
gcactggatc
atttcgaacc
gcggccatat
aggcggcecat
tecattcece
ttgacggatt
gctatgacgg
gctacgacat
ccggacaacg
gcgacggatt
ccgaagcectt
ttgtcggcge
acggcttggg
tggcgcaact
atgccgcaca
ggattggagc
ggtcgcagat
ccgatgegge
tggagcagcg
aaaatgtcaa
ggtttccgaa
actga

Thr

val
30

Leu
45

Ile
60

Asn

102/299

aaccggcgaa
aaacagtgca
gggcgatatc
ccgcagceacce
gggcgcactg
cggtctgege
ctggagcggce
gcaacccttg
cggacgcgac
gggggcacgc
cggcaacgge
ccacagcegga
ctcagatttg
cgacgggaaa
cggattggga
Uaaaggaaat
cttcgacaac

tagcctttac .

gccacagggc
aaaaggcegtt
gcttgeccgac
caaacgcgcce,
caacggcact
aggcgatgec
tctgectttee
caaagactat
aggcatagaa
tgttcgggga
gggcgcgatce
atacgccaaa
ttacggcaaa
actggcagac
ttttgagaag

Gly Ile Gly Ser

15

Ser Tyr Ala Gly
Cys Ala Gly Arg
Asn Ala Pro Pro

Asp Ala Tyr Lys

2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060

"3120

3180
3240
3300
3360
3420
3480

- 3540

3600
3660
3720

3780

3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4425



65

Gly

Ser

Tyr

Gly

145

Ile

Pro

Trp

225

Gly

Ser

Lys

Leu

Gly
305

Glu

Cys

Leu

val

Phe

Lys

130

Gly

Glu

Asp

Ala

Asp

210

val

Thr

Glu

Thr

Ser

290

Asn

Glu

Pro

Leu

Ile

Glu

Pro

115

Asn

Lys

Ala

Leu

Gly

195

Glu

Lys

Thr

Glu

AsD
275

Tyx

Asp

Leu
355

Ser

Asn Leu
85

val Gly
100

Glu Leu

Tyr Thr
Asp Ile

Lys Pro
165

Val Ser
180

Gly lle
Thr Lys
Leu Gly

Ser Arg
245

Gln Tyr
260

Glu Gly
His Ile
Ala Gln
Asp Ala

325

Glu Lys
340

Glu Tyr

Ala Pro

DE 601 26 249 T2

70

Lys Pro

Ile Val

Ala

Asp

Tyr Gly Arg

Ala Tyr
135

Glu ala
150

Thr Asp
His Ile
Ala Pro
Asn Glu

215
Glu Arg
230
Ala Gly
Arg Gln
Ile Arg
Arg Asn

295

Ala Gln
310

Gln Lys
Phe Lys

Gly Ser

Tyr Glu

120

Met

Ser

Ile

Ile

Asp

200

‘Met

Gly

Thr

Ala

Leu

280

Lys

Pro

Gly

Arg

Asn

360

Ala

Ile
Thr
105
Lys
Arg
Phe
Arg
Gly
185
Ala
Met
val
Ala
Leu
265
Met
Asn
Asn
Ile
Glu
345

His

Ser

Glu

90

Gly

Glu

Lys

Asp

His

170

Gly

Thr

val

Arg

Asp

250

Leu

Gln

Met

Thr

Ile
330
Met

Cys

val

75

Ala
Glu
His
Glu
Asp
155
Val
Arg
Leu
Ala
Ile
235
Leu
Asp
Gln

Leu

. llyr
315
Thr
TYyr

Gly

Arg

2008.05.29

Gly Tyr Thr

Ser Vval Gly
110

Gly Tyr Asn
125

Ala Pro Glu

140

Glu Ala Val
Lys Glu Ile
Ser Val Asp

130

His Ile Met
205

Ala Ile Arg
220

Val Asn Asn

Phe Gln Ile

Tyr Ser Gly
270

Ser Asp Tyr
285

Phe Ile Phe
300

Ala Leu Leu

Val Ala Gly

Gly Glu Pro
350

Ile Thr Ala
365

Phe Thr Arg

103/299

Gly

95

Ser

Glu

Asp

Ile

Gly

175

Gly

Asn

Asn

Ser

Ala

255

Gly

Gly

Ser

Pro

Val

335

Gly

Met

Thx

80

Arg

Ile

Asn

Gly

Glu

160

His

Arg

Thr

Ala

Phe

240

Asn’

Asp

Asn

Thr

Phe

320

Asp

Thr

Trp

Asn



Pro
385

Thr

Leu

Val

Asn

Gly

465

Gly

Asn

Tyr

Ile

Val

545

Ile

Leu

Leu

Gly

Ser

625

Asp

Tyr

Ser

370

Ile
Ala
Arg
Asp
Gly
450
Thr
Gly
Thr
Gly
Tyr
530
Tyr
Lys
Gly
Tyr
Arg
610
Phe
Ser
Val

Ala

Gln
Ala
Thr
Ser
435
Pro
Ser
Leu
Tyr
Asn
515
Asn
Leu
Gly
Lys
Met
595
Arg
Phe

Val

Arg

Pro

Ile

Leu

Thr

420

Lys

Ala

Asp

Ile

Thr

500

Asn

Gly

Ala

Ser

Leu

580

Ser

Val

Thr

Glu

Arg

660

Ala

Ala

Leu

405

Leu

Phe

Ser

Ile

Lys

485

Gly

Lys

Ala

Asp

Leu

565

Leu

Ala

Pro

Asn

Lys

645

Gly

Gly

Gly
390

Leu

Leu

Gly

Phe

DE 601 26 249 T2 2008.05.29

375

Thrx

Gln

Thr

Trp

Pro

. 455

Ala
470
Lys
Lys
Ser
Ala
Thrx
550
Gln
Lys
Arg
Phe
Ile
630
Thr
Asn

Leu

Tyrx
Gly
Thr
Asp
Ser
535
Asp
Leu
Val
Gly
Leu
615
Glu
Ala
Ala

Lys

Ser

Lys

Thr

Gly
440
Phe
Ser
Gly
Ile
Met
520
Gly
Gln
Asp
Asp
Lys
600
Ser
Thr
Gly

Ala

His

Phe

Tyr

Ala

425

Leu

Gly

Phe

Ser

Ile

505

Arg

Gly

Ser

Gly

Gly

585

Gly

Ala

Asp

Ser

Arg

665

Ala

Ser

Pro

410

Gln

Leu

Asp

Arg

Gln

490

Glu

Val

Sex

Gly

Lys

Ala
395

Trp

Asp

Asp

Phe

Asn

475

Leu

Gly

Glu

Leu

Ala

555

Gly

570

Thr

Ala

Ala

Gly

Ala

Gly

Lys

Gly

635

Glu
650

Thr

val

Gly

Ala

Glu

380

Pro

Met

Ile

Ala

Thr

460

Asp

Gln

Gly

Thr

Asn

540

Asn

Thr

Ile

Tyr

Ile

620

Leu

Asp

Ser

Gln

104/299

Ile
Ser
Gly
Gly
445
Ala
Ile
Leu
Ser
Lys
525
Ser
Glu
Leu
Ile
Leu
605
Gly
Leu
Thr

Ala

Gly

val

Asn

Ala
430

Lys

Asp

Ser

His

Leu

510

Gly

Asp

Thr

Tyr

Gly

590

Asn

Gln

Ala

Leu

Ala

670

Gly

Thr

Asp
415

Val

Thr

Gly

Gly

495

Val

Ala

Gly

Val

Thr

575

Gly

Ser

Asp

Ser

Ser

655

Ala

Ser

Gly
400

Asn
Gly
Met
Lys
Thr
480
Asn
Leu
Leu
Ile
His
560
Arg
Lys
Thr
Tyr
Leu
640
Tyr

His

Asn



Leu

Pro

705

Ile

Ala

val

Leu

val

785

val

Lys

Ser

Leu

Gly

865

Gly

Leu

Leu

phe

Glu
945

Ser

Glu
690
Glu

Arg

Asn

Lys

770

Ile
Glu
Thr
Thr
Phe
850
Leu
Ala
ély

Thr

Gly

675

Asn
Thr
Pxro
Ala
Ala
155
Ala
Ala
Gly
Gly
835

Ala

Phe

Asp
Ala
val

915
Glu
Thr

Lys

Arg

Leu

val

Ala
740
Asp
val
Gln
Lys
Glu
820
Ser
Gly
Ser
Glu
Leu
900
Glu
Lys
Leu

Ala

Asp

DE 601 26 249 T2 2008.05.29

Met Val Glu
695

Glu Thr Ala
710

Gly Ala Thr
728

Asp Gly val
Ser Thr Ala
Ser Asp Gly

775

Thr Gln Gln
790

Met Arg Gly
805 ’

Asn Thr Thr
Glu Asn Ser

Ile Arg His
855

Tyr Gly Arg
870

His Ala Glu
885

Gly Gly val
Gly Gly Leu

Gly Ser Ala
' 935

val Gly Leu
950

val Leu Phe
965

Tyr Thr val

€80

Leu Asp
Ala Ala
Phe Arg
Arg Ile

745

Ala His
760

Leu Asp
Asp Gly
Ser Thr
Ala Ala

825

Ala Asn
840

Asp Ala
Tyr Lys

Gly Ser

Asn Val
805

Arg Tyr
920

Leu Gly
Ala Gly

Ala Thr

Tht Gly

Ala
Asp
Ala
730
Phe
Ala
His
Gly
Gln
810
Ala
Ala
Gly
Asn
val
890
Pro
Asp
Trp
Leu
Ala

970

Gly

685

Ser Glu Ser Ser Ala Thr
700

Afg Thr Asp Met Pro Gly
715 720

Ala Ala Ala Val Gln His
738

Asn Ser Leu Ala Ala Thr
750

Asp Met Gln Gly Arg Arg
765

Asn Gly Thr Gly Leu Arg
780

Thr Trp Glu Gln Gly Gly
795 800

Thr val Gly Ile Ala Ala
815

Thr Leu Gly Met Gly Arg
- 830

Lys Thr Asp Ser Ile Ser
845

Asp Ile Gly Tyr Leu Lys
860

Ser Ile Ser Arg Ser Thr
875 880

Asn Gly Thr Leu Met Gln
895

Phe Ala Ala Thr Gly Asp
910 '

Leu Leu Lys Gln Asp Ala
' 925

Ser Gly Asn Ser Leu Thr
940

Lys Leu Ser Gln Pro Leu
955 960

Gly Val Glu Arg Asp Leu
875

Phe Thr Gly Ala Thr Ala

105/299
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980 985 990"

Ala Thr Gly Lys Thr Gly Ala Arg Asn Met Pro His Thr Arg Leu Val
.985 1000 1005

Ala Gly Leu Gly Ala Asp Val Glu Phe Gly Asn Gly Trp Asn Gly Leu
1010 1015 1020

ala Arg Tyr Ser Tyr Ala Gly Ser Lys Gln Tyr Gly Asn His Ser Gly
1025 1030 1035 1040

Arg Val Gly Val Gly Tyr Arg Phe Leu Asp Gly Gly Gly Gly Thr Gly
1045 1050 : 1055

Ser Ser Asp Leu Ala Asn Asp Ser Phe Ile Arg Gln Val Leu Asp Arg
1060 1065 1070

Gln His Phe Glu Pro Asp Gly Lys Tyr His Leu Phe Gly Ser Arg Gly
1075 1080 1085

Glu Leu Ala Glu Arg Ser Gly His Ile Gly Leu Gly Lys Ile Gln Ser
1090 . 1095 1100

His Gln Leu Gly Asn Leu Met Ile Gln Gln Ala Ala Ile Lys Gly Asn
1105 1110 1115 1120

Ile Gly Tyr Ile Val Arg Phe Ser Asp His Gly His Glu Val His Ser
1125 . 1130 1135

Pro Phe Asp Asn His Ala Ser His Ser Asp Ser Asp Glu Ala Gly Ser
1140 1145 ; 1150

Pro Val Asp Gly Phe Ser Leu Tyr Arg Ile His Trp Asp Gly Tyr Glu
1155 : 1160 1165

His His Pro Ala Asp Gly Tyr Asp Gly Pro Gln Gly Gly Gly Tyr Pro
1170 1175 1180

Ala Pro Lys Gly Ala Arg Asp Ile Tyr Ser Tyr Asp Ile Lys Gly val
1185 1130 1195 1200

Ala Gln Asn Ile Arg Leu Asn Leu Thr Asp Asn Arg Ser Thr Gly Gln
1205 1210 1215

Arg Leu Ala Asp Arg Phe His Asn Ala Gly Ser Met Leu Thr Gln Gly
1220 1225 1230

Val Gly Asp Gly Phe Lys Arg Ala Thr Arg Tyr Ser Pro Glu Leu Asp
1235 1240 1245

Arg Ser Gly Asn Ala Ala Glu ARla Phe Asn Gly Thr Ala Asp Ile Val
1250 1255 ' 1260

Lys Asn Ile Ile Gly Ala Ala Gly Glu Ile Val Gly Ala Gly Asp Ala
1265 1270 1275 1280

Val Gln Gly Ile Ser Glu Gly Ser Asn Ile Ala Val Met His Gly Leu

106/299
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1295

1285 1290

Gly Leu Leu Ser Thr Glu Asn Lys Met Ala Arg Ile Asn Asp Leu Ala
1300 1305 1310

Asp Met Ala Gln Leu Lys Asp Tyr Ala Ala Ala Ala Ile Arg Asp Trp
1315 1320 - 1325

Ala val Gln Asn Pro Asn Ala Ala Gln Gly Ile Glu Ala Val Ser asn
1330 1335 1340

Ile Phe Met Ala Ala Ile Pro Ile Lys Gly Ile Gly Ala Val Arg Gly
1345 1350 1355 1360

Gly Gly Ile Thr Ala His Pro Ile Lys Arg Ser Gln

Lys Tyr Gly Leu
- 1365 1370 1375

Met Gly Ala Ile Ala Leu Pro Lys Gly Lys Ser Ala Val Ser Asp Asn
1380 1385 13%0 -

Phe Ala Asp Ala Ala Tyr Ala Lys Tyr Pro Ser Pro Tyr His Ser Arg
1395 1400 1405 :

Asn Ile Arg Ser Asn Leu Glu Gln Arg Tyr Gly Lys Glu Asn Ile Thr
1410 1415 1420

Ser Ser Thr Val Pro Pro Ser Asn Gly Lys Asn Val Lys Leu Ala Asp
1425 1430 1435 1440

Gln Arg His Pro Lys Thr Gly Val Pro Phe Asp Gly Lys Gly Phe Pro
1445 1450 1455

Asn Phe Glu Lys His Val Lys Tyr Asp Thr Leu Glu His His His His
1460 1465 1470

His His

102
3939

<210>
<211>

<212>
<213>

<220>
<223>

<400>
atgacttctg
acaacagcga
agaagcatgc
aatgcccccee
aatttgatca
ggtatcgteg
aaagaacacg
cctgaagacg
actgaagcaa
tcccatatta

102

DNA
Artificial Sequence

deltaG983-741

cgcecgactt
aatcagcagc
tctgtgecegy
cceegaatet
acctcaaacc
acacaggcega
gctataacga
gaggcggtaa
agecegacgga
ttggcgggeyg

caatgcaggc’

agtatcttac
tcgggatgac
gcataccgga
tgcaattgaa

atccgtegge

aaattacaaa
agacattgaa
tatccgcecac
ttccgtggac

ggtaccggta
gccggtatca
gttgcggtta
gactttccaa
gcaggctata
agcatatect
aactatacgg
gcttettteg
gtaaaagaaa
ggcagacctg

tcggcagcaa
agaacgaaat
cagacaggga
acccaaatga
caggacgcgg
ttccecgaact
cgtatatgeg
acgatgaggc
tcggacacat
caggcggtat

107/299

cagcagagca
gtgcaaagac
tgccaaaatce
cgcatacaag
ggtagaggta
gtatggcaga
gaaggaagcg
cgttatagag
cgatttggtce
tgcgeccocecgat

60

120
180
240
300
360
420
480
540
600



gcgacgectac
atccgcaatg
ggaacaacat
taccgccaag
atgcaacaga
atcttttcga
tatgaaaaag
aagttcaaac
- cattgcggaa
acccgtacaa
acggeggete
ttgctgacga
ctgctggatg
gccgatacga
ggeggcctga
ggcaaaacca
cgcgtcgaaa
- agcgacggcea

atcaaaggca:

ctgaaagtgg
ggggcaggcet
gggcaggatt
gacagcgtcg
ggcaatgcgg
gccgtagaac
tcatccgcaa
- atccgeeect
gacggtgtac
.catgccgata
acgggtctgce
gttgaaggca
aatacgacag
aatgcaaaaa
ggctatctca
ggtgcggacg
ggcggtgtca
tacgacctgce
aacagecctca
agcgataaag
tacacggtaa
aatatgccge
tggaacggct
cgagtcggcyg
atcggtgcgg
cagtctttga
ggtgcggaaa
aaggtcagcc
gagagtggag
gagcaaatac
ggcgacatag
tatcgcggga
ttcgeccgeca
gacctggcceg
gtcctttaca
caggaagttg
geccgecaage

acataatgaa
catgggtcaa
cgagggcagg
cgttgctega
gcgattacgg
caggcaatga
acgctcaaaa
gggaaatgta
ttactgccat
acccgattca
tgctgctgea
cggctcagga
cgggtaaggc
aaggtacatc
tcaaaaaagg
ttatcgaagg
ccaaaggtge
ttgtctatct
gtctgcagct
acggtacggc
atctcaacag
attctttett
aaaaaacagc
cacggactgc
agggcggcayg
cacccgagac
acggcgcaac
gecatcttcaa
tgcagggacg
gecgtcatege
aaatgcgegg
cagccgecac
ccgacagcat
aaggcctgtt
aacatgcgga
acgttccgtt
tcaaacagga
ctgaaggcac
ccgtectgtt
cgggcggcett
acacccegtcet
tggcacgtta
taggctaccg
ggcttgcega
cgctggatca
aaacttatgg
gtttcgactt
agttccaagt
aagattcgga
cgggcgaaca
cggegttcagyg
agcagggaaa
ccgecgatat
accaagccga
ccggcagege
aactcgagca

DE 601 26 249 T2 2008.05.29

tacgaatgat
gctgggcgaa
cactgccgac
ctattccggc
caacctgtec
cgcacaagct
aggcattatc
tggagaaccg
gtggtgectg
aattgccgga
gaaatacccg
catcggtgea
catgaacgga
cgatattgcc
cggcagccaa
cggttcgetyg
gctgatttat
ggcagatacc
ggacggcaaa
gattatcggce
taccggacga
cacaaacatc

gggcagtgaa’

ttcggcagcg
caatctggaa
ggttgaaact
tttcecgegea
cagtctegece
ccgectgaaa
gcaaacccaa
cagtacccaa
actgggcatg
tagtctgttt
ctectacgga
aggcagcgtc
tgccgcaacg
tgcattecgee
gctggtcgga
tgcaacggcg
taccggcgceg
ggttgeccgge
cagctacgce
gttcctcgag
tgcactaacc
gtccgtcagg
aaacggtgac
tatccgccaa
atacaaacaa
gcattccggg
tacatctttt
ttcagacgat
cggcaaaatc
caagccggat
gaaaggcagt
ggaagtgaaa
¢ccaccaccac

gaaaccaaga
cgtggcgtgce
cttttccaaa
ggtgataaaa
taccacatcc
cagcccaaca
acagtcgcag
ggtacagaac
tcggcacecet
acatcctttt
tggatgagca
gtcggcgtag
cccgegtect
tactcecttce
ctgcaactgce
gtgttgtacg
aacggggcgg
gaccaatccg
ggtacgctgt
ggcaagctgt
cgtgttcccet
gaaaccgacg
ggcgacacge
gcacattccg
aacctgatgg
gcggcagecyg
gcggcagceeg
gctaccgtct
gccgtategg
caggacggtg
accgtcggea
ggacgcagca
gcaggcatac
cgctacaaaa
aacggcacgce
ggagatttga
gaaaaaggca
ctcgegggte
ggcgtggaac
actgcagcaa
ctgggecgegg
ggttccaaac
ggatccggag
gcaccgetceg
aaaaacgaga
agcctcaata
atcgaagtgg
agccatteceg
aagatggttg
gacaagcttc
gccggeggaa
gaacatttga
ggaaaacgcce
tactccctcg
accgtaaacg
caccactga

108/299

acgaaatgat
gcatcgtcaa
tagccaattce
cagacgaggg
gtaataaaaa
catatgccct
gcgtagaccg
cgcttgagta
atgaagcaag
ccgcacccat
acgacaacct
acagcaagtt
ttecegttegg

‘gtaacgacat

acggcaacaa
gcaacaacaa
catccggegg
gcgcaaacga
acacacgttt
acatgtcggc
tcctgagtgce
gecggectget
tgtcctatta
cgceccgeegyg
tcgaactgga
accgcacaga
tacagcatgc
atgccgacag
acgggttgga
gaacgtggga
ttgeecgegaa
catggagcga
ggcacgatgce
acagcatcag
tgatgcagct
cggtcgaagg
gtgctttggg
tgaagctgtce
gcgacctgaa
ccggcaagac
atgtcgaatt
agtacggcaa
ggggtggtgt

-accataaaga

aactgaagct
cgggcaaatt
acgggcagct
ccttaaccge
cgaaacgcca
ccgaaggegg
aactgaccta
aatcgccaga
atgccgtcat
gtatctttgg
gcatacgcca

ggttgcagec
taacagtttt
ggaggagcag
tatccgectyg
catgcttttce
attgccattt
cagtggagaa
tggctccaac
cgtecgttte
cgtaaccggce
gcgtaccacg
cggctgggga
cgactttacc
ttcaggcacg
cacctatacg
atcggatatg
cagcctgaac
aaccgtacac
gggcaaactg
acgcggcaag
cgccaaaate
ggcttcecte

tgteccgtege .

tctgaaacac
tgcctccgaa
tatgccggge
gaatgccgee
tacegeegee
ccacaacgygce
acagggeggt
aaccggcgaa
aaacagtgca
gggcga;atq

ccgecageace

gggcgeactg
cggtctgege

.ctggagcgge

gcaacccttg

cggacgcgac .

gggggcacgce
cggcaacggce
ccacagcgga
cgccgecgac
caaaggtttg
ggcggcacaa
gaagaacgac
cattaccttg
ctttcagacc

gttcagaatc’

cagggcgaca
caccatagat
actcaatgtc
cagcggttee
cggaaaagce
tatcggectt

660
720
780
840
900
960
1020

- 1080

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100

T 2160

2220
2280
2340

‘2400
~2460
2520

2580
2640
2700
2760
2820
2880
2940
3000
3060 -
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3939



<210>
<211>
<212>
<213>

<220>
<223>

<400>
Met Thr

Asn Ser
Ile Lys
Asp Asp

50

Pro aAsn
65

Asn Leu
Gly val

Ser Phe

130

Gly Gly
145

Thr Glu
Ile Aép
Pro Ala

Asn Asp
210

Trp Val
225

Gly Thr

103
1312
PRT

DE 601 26 249 T2 2008.05.29

Artificial Sequence

deltaG983-741

103

Ser Ala Pro Asp Phe

Arg Ala
20

Asn Glu
35

val Ala

Leu His

Ile Asn

Glu val

100

Pro' Glu
115

Asn Tyr
Lys Asp
Ala Lys
Leu Val

180
Gly Gly
195
Glu Thr

Lys Leu

Thr Ser

5

Thr

Met

val

Leu

85

Gly

Leu

Thr

Ile

Pro

165

Ser

Ile

Lys

Gly

Arg
245

Thr

Cys

Gly
70
Lys

Ile

Ala
Glu
150
Thr
His
Ala
Asn
Glu

230

Ala

Al;

Lys
Asp
Asp
Pro
Val
Gly
135
Ala
Asp
Ile
Pro
Glu
215

Arg

Gly

Asn

Lys

Asp

Arg

Phe

Ala

Asp

Arg

120

Met

Ser

I1le

Ile

Asp

200

Met

Gly

Thr

Ala

Gly
10

Gly

Ser Ala Ala

25

Arg

Asp

Pro

Ile

Thr

105

Lys

Arg

Phe

Arg

Gly

185

Ala

Met

vVal

Ala

Ser
Ala
Asn
Glu
90

Gly
Glu
Lys
Asp
His
170
Gly
Thr
val

Arg

Asp
250

Met
Lys
Pro
75

Ala
Glu
His
Glu
Asp
155
val
Arg
Leu
Ala
Ile

235

Leu

Thr

Val

Leu

Ile

60

Asn

Gly

Ser

Gly

Ala

140

Glu

Lys

Ser

His

Ala

220

Val

Phe

109/299

Gly
Ser
Cys
45

Asn

Asp

val
Tyr
125

Pro

Ala

‘Glu

vVal

Ile

205

Ile

Asn

Gln

Ile Gly Ser

Tyr
30

Ala
Ala
Ala
Thr
Gly
110
Asn
Glu
Val
Ile
Asp
190
Met
Arg

Asn

Ile

15

Ala
Gly

Pro

Gly

Arg

Pro

Lys

80

Gly
Sei
Glu

Asp

Ile.

Gly
175
Gly
Asn
Asn

Ser

Ala
255

95- .

Arg
Ile
Aég_
Gly
Giu
160
His
Arg
Thr-‘
Ala-
Phe

240

Asn'
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Ser Glu Glu Gln Tyr Arg Gln Ala Leu Leu Asp Tyr Ser Gly Gly Asp
260 265 270

Lys Thr Asp Glu Gly Ile Arg Leu Met Gln Gln Ser Asp Tyr Gly Asn
2175 280 ) 285

Leu Ser Tyr His Ile Arg Asn Lys Asn Met Leu Phe Ile Phe Ser Thr
290 295 300

Gly Asn Asp Ala Gln Ala Gln Pro Asn Thr Tyr Ala Leu Leu Pro Phe
305 310 ' 315 320

Tyr Glu Lys Asp Ala Gln Lys Gly Ile Ile Thr val Ala Gly Val Asp
) 325 330 335

Arg Ser Gly Glu Lys Phe Lys Arg Glu Met Tyr Gly Glu Pro Gly Thr
340 345 350

Glu Pro Leu Glu Tyr Gly Ser Asn His Cys Gly Ile Thr Ala Met Trp
' 355 360 . 365

.Cys Leu Ser Ala Pro Tyr Glu Ala Ser Val Arg Phe Thr Arg Thr Asn
370 375 380 .

Pro Ile Gln Ile Ala Gly Thr Ser Phe Ser Ala Pro Ile val Thr Gly
385 390 395 - 400

Thr Ala Ala Leu Leu Leu Gln Lys Tyr Pro Trp Met Ser Asn Asp Asn
’ 405 410 415 ’

Leu Arg Thr Thr Leu Leu Thr Thr Ala Gln Asp Ile Gly Ala Val Gly
420 425 430 T

val Asp Ser Lys Phe Gly Trp Gly Leu Leu Asp Ala Gly Lys Ala Met
435 440 445

Asn Gly Pro Ala Ser Phe Pro Phe Gly Asp Phe Thr Ala Asp Thr Lys.
450 455 460 . .

Gly Thr Ser Asp Ile Ala Tyr Ser Phe Arg Asn Asp Ile Ser Gly Thr
465 470 475 . 480

Gly Gly Leu Ile Lys Lys Gly Gly Ser Gln Leu Gln Leu His Gly Asn
485 490 495. ’

Asn Thr Tyr Thr Gly Lys Thr Ile Ile Glu Gly Gly Ser Leu Val Leu
500 ‘ 505 510 ;

Tyr Gly Asn Asn Lyé Ser Asp Met Arg Val Glu Thr Lys Gly Ala Leu
515 520 525

Ile Tyr Asn Gly Ala Ala Ser Gly Gly Ser Leu Asn Ser Asp Gly Ile
530 535 " 540

Val Tyr Leu Ala Asp Thr Asp Gln Ser Gly Ala Asn Glu Thr Val His
545 550 §55 560

110/299
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Ile Lys Gly Ser Leu Gln Leu Asp Gly Lys Gly Thr Leu Tyr Thr

Leu

Leu

Gly

Ser

625

Asp

Ser

Leu

Pro

705

Ile

Val

785

val

Lys

Ser

Leu

Gly Lys
Tyr Met
595

Axg Arg
610

Phe Phe
Ser Val
val Arg

Ala Pro
675

Glu Asn
690

Glu Thr
Arg Pro
Asn Ala

755

Lys Ala
770

Ile Ala
Glu Gly
Tﬁr Gly
Thx Trp

835

Phe Ala
850

Leu
580

Ser

val

Glu

Arg

660

Ala

Leu

val

Ala’

740

Asp

val

Gln

Lys

Glu

820

Ser

Gly

565

Leu Lys Val Asp Gly

Ala
Pro
Asn
Lys
645
Gly
Gly
Met
Glu
Gly
725
Asp
Ser
Ser
Thr
Met
805
Asn
Glu

Ile

Arg Gly Lys

Phe
Ile
630
Thr
Asn
Leu
Val
710
Ala

Gly

Asp

Gln
790

Arg

.Thr

Asn

Arg

Leu

615

Glu

Ala

Ala

Lys

Glu

695

Ala

Thr

val

Ala

Gly

775

Gln

Gly

Thr

Ser

His
855

600

Ser

Thr

Gly

Ala

His

680

Leu

Ala

Phe

Arg

Ala

760

Leu

Asp

Ser

Ala

Ala

840

Asp

585

Gly

Ala

Asp

Ser

Arg

665

Ala

Asp

Ala

Arg

1le

745

His

Asp

Gly

Thr

Ala

825

Asn

Ala

570

Thr Ala

Ile

Ala Gly Tyr

Ala Lys Ile

620

Gly Gly Leu

635

Glu Gly Asp

650

Thr Ala

Ser

Val Glu Gln

Ala Ser Glu

700

Asp Arg Thr

715

Ala Ala Ala

730

Phe Asn

Ser

Ala Asp Met

His Asn

Gly Thr
795

Gln Thr

810

Ala Thr

Ala Lys

Gly Asp

111/299

Gly
780
Trp
val
Leu

Thr

Ile
860

Ile Gly
590

Leu Asn
605

Gly Gln

Leu Ala

Thr Leu

Ala Ala

670
Gly Gly
685
Ser Ser

Asp Met

Ala val

Leu Ala.

750

Gln Gly
765

Thr Gly
Glu Gln
Gly Ile

Gly Met
830

Asp Ser
845

Gly Tyr

575

Gly

Ser

Asp

Ser

Ser

655

Ala

Ser

Ala

Pro

Gln

735

Ala

Arg

Leu

Gly

Ala

815

Gly

Ile

Leu

Arg
Lys
Thr
Tyr
Leu
640
His
Asrn
Thr
Gly
720
His
Thr
Arg
Arg
Gly
800,
Ala
Arg

Ser

Lys
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Gly Leu Phe Ser Tyr Gly Arg Tyr Lys Asn Ser Ile Ser Arg Ser Thr
865 870 875 880

Gly Ala Asp Glu His Ala Glu Gly Ser val Asn Gly Thr Leu Met Gln
885 890 835

Leu Gly Ala Leu Gly Gly Val Asn Val Pro Phe Ala Ala Thr Gly asp
900 905 910

Leu Thr Val Glu Gly Gly Leu Arg Tyr Asp Leu Leu Lys Gln Asp Ala
915 920 ; 925

Phe Ala Glu Lys Gly Ser Ala Leu Gly Trp Ser Gly Asn Ser Leu Thr
930 835 940

Glu Gly Thr Leu Val Gly Leu Ala Gly Leu Lys Leu Ser Gln Pro Leu
945 "~ 950 955 © 960

Ser Asp Lys Ala Val Leu Phe Ala Thr Ala Gly Val Glu Arg Asp Leu
: 965 970 975

Asn Gly Arg Asp Tyr Thr Val Thr Gly Gly Phe Thr Gly Ala Thr Ala
980 985 990

Ala Thr Gly Lys Thr Gly Ala Arg Asn Met Pro His Thr Arg Leu Val
995 1000 1005

Ala Gly Leu Gly Ala Asp Val Glu Phe Gly Asn Gly Trp Asn Gly Leu.
1010 1015 1020

Ala Arg Tyr Ser Tyr Ala Gly Ser Lys Gln Tyr Gly Asn His ser Gly
1025 1030 1035 : . 1040

Arg Val Gly Val Gly Tyr Arg Phe Leu Glu Gly Ser Gly Gly Gly Gly
1045 1050 1055

val Ala Ala Asp Ile Gly Ala Gly Leu Ala Asp Ala Leu Thr Ala Pro
1060 1065 1070

Leu Asp His Lys Asp Lys Gly Leu Gln Ser Leu Thr Leu Asp Gln Ser’
1075 1080 1085

val Arg Lys Asn Glu Lys Leu Lys Leu Ala Ala Gln Gly Ala Glu Lys
1090 10595 1100

Thr Tyr Gly Asn Gly Asp Ser Leu Asn Thr Gly Lys Leu Lys Asn Asp
1105 v 1110 1115 ©1120

Lys Val Ser Arg Phe Asp Phe Ile Arg Gln Ile Glu Val Asp Gly Gln
1125 1130 1135

Leu Ile Thr Leu Glu Ser Gly Glu Phe Gln Val Tyr Lys Gln Ser His
1140 1145 1150 ’

Ser Ala Leu Thr Ala Phe Gln Thr Glu Gln Ile Gln Asp Ser Glu His -
1155 1160 1165

112/299
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Ser Gly Lys Met Val Ala Lys Arg Gln Phe Arg Ile Gly Asp Ile Ala

1170

1175

1180

Gly Glu His Thr Ser Phe Asp Lys Leu Pro Glu Gly Gly Arg Ala Thr
1180

1185

1195

1200

Tyr Arg Gly Thr Ala Phe Gly Ser Asp Asp Ala Gly Gly Lys Leu Thr

1205

1210

1215

Tyr Thr Ile Asp Phe Ala Ala Lys Gln Gly Asn Gly Lys Ile Glu His
1230

1220

1225

Leu Lys Ser Pro Glu Leu Asn Val Asp Leu Ala Ala Ala Asp Ile Lys
1235

1240

1245

Pro Asp Gly Lys Arg His Ala Val Ile Ser Gly Ser Val Leu Tyr Asn

1250

Gln Ala Glu Lys Gly Ser Tyr>Ser Leu Gly Ile Phe Gly Gly Lys Ala
' 1275

1265

1255

1270

1260

1280

Gln Glu Val Ala Gly Ser Ala Glu Val Lys Thr Val Asn Gly Ile Arg

1285

1290

1295

His Ile Gly Leu Ala Ala Lys Gln Leu Glu His His His His His His
1310

<210>
<211>
<212>
<213>

<220>
<223>

<400>
atgacttctg
acaacagcga
agaagcatgc
aatgccccce
aatttgatca
ggtatcgtcg
aaagaacacg
cctgaagacyg
actgaagcaa
tcccatatta
gcgacgcetac
atccgcaatg
ggaacaacat
taccgccaa

atgcaacaga
atcttttcga
tatgaaaaag
aagttcaaac
cattgcggaa
acccgtacaa

1300

104
4344
DNA
Artificial Sequence

deltaG983-961

104

cgecccgactt
aatcagcagce
tctgtgecgg
ccccgaatct
acctcaaacc
acacaggcga
gctataacga
gaggcggtaa
agccgacgga
ttggcgggcyg
acataatgaa
catgggtcaa
cgagggcagg
cgttgctcga
gcgattacgg
caggcaatga
acgctcaaaa
gggaaatgta
ttactgccat
acccgattca

caatgcaggc
agtatcttac
tcgggatgac
gcataccgga
tgcaattgaa
atccgtcgge
aaattacaaa
agacattgaa
tatccgceccac
ttccgtggac
tacgaatgat
gctgggcgaa
cactgcecgac
ctattcegge
caacctgtcce
cgcacaagct
aggcattatc
tggagaaccg
gtggtgcctg
aattgccgga

1305

ggtaccggta
gcecggtatca
gttgcggtta
gactttccaa
-gcaggctata
agcatatcct
aactatacgg
gcttcttteg
gtaaaagaaa
ggcagacctg
gaaaccaaga
cgtggegtgce
cttttccaaa
ggtgataaaa
taccacatcc
cagcccaaca
acagtcgcag
ggtacagaac
tcggcaccct
acatcctctt

tcggcagcaa
agaacgaaat
cagacaggga
acccaaatga
caggacgcgg
ttccegaact
cgtatatgcg

acgatgaggc

tcggacacat
caggcggtat
acgaaatgat
gcatcgtcaa
tagccaattc
cagacgaggg
gtaataaaaa
catatgccect
gcgtagaccg
cgcttgagta
atgaagcaag
ccgcacccat

-
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cagcagagca

gtgcaaagac .

tgccaaaatc
cgcatacaag
ggtagaggta
gtatggcaga
gaaggaagcg
cgttatagag
cgatttggtce
tgcgecccegat
ggttgcagcec
taacagtttt
ggaggagcag
tatcecgeetg
catgctttte
attgccattt
cagtggagaa
tggctccaac
cgteccgttte
cgtaaccgge

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200



acggcggcetce
ttgctgacga
ctgetggatg
gccgatacga
ggeggectga
ggcaaaacca
cgegtcecgaaa
.agcgacggcea
atcaaaggca
ctgaaagtgg
ggggcaggct
gggcaggatt
gacagcgtcg
ggcaatgcgg
gccgtagaac
tcatccgcaa
atccgeecct
gacggtgtac
catgcecgata
acgggtctgc
gttgaaggca
aatacgacag
aatgcaaaaa
ggctatctea
ggtgcggacg
ggeggtgtca
tacgacctge
aacagcctca
agcgataaag
-tacacggtaa
aatatgccgce
tggaacggct
cgagtcggcyg
gacgacgatg
gaaatcaacg
accaaaaaag
aaaaaagtcg
aaagtaaaag
gecgetttag
ggagaaaata
aaattagaag
gattcattgg
aaacagacgg
gcagcaggca
gctgtegetg
gctaaaaaag
agaattgatg
aaatccattg
cgcaaagaaa
tacaacgtgg
gtcgccatcg
gtcggeacet
gagcaccacc

105
144
PRT

<210>
<211>
<212>

tgctgctgea
cggctcagga
cgggtaagge
aaggtacatce
tcaaaaaagg
ttatcgaagg
ccaaaggtgc
ttgtetatcect

gtetgcaget,

acggtacggce
atctcaacag
attctttett
aaaaaacage
cacggactgce
agggcggcag
caccecgagac
acggcgcaac
gcatcttcaa
tgcagggacg
gecgtcatcege
aaatgcgcgyg
cagccgecac
ccgacagcat
aaggcectgtt
aacatgcgga
acgtteccgtt
tcaaacagga
ctgaaggcac
ccgtectgtt
cgggeggete
acacccgtct
tggcacgtta
taggctaccg
ttaaaaaagc

gtttcaaagc_

acgcaactgce
tgactaacct
ctgcagaatc
cagatactga
taacgacatt
ccgtggetaga
atgaaaccaa
ccgaagaaac
aagccgaage
caaaagttac
caaacagtgc
gtctgaacgce
ccgatcacga
cccgceccaagg
gtcggttcaa
gtaccggctet
cgtccggttce
accaccacca

7

DE 601 26 249 T2 2008.05.29

gaaatacccg
catcggtgca
catgaacgga
cgatattgcc
cggcagccaa
cggttcgetg
gctgatttat
ggcagatacc
ggacggcaaa
gattatcgge
taccggacga
cacaaacatc
gggcagtgaa
ttcggecageg
caatctggaa
ggttgaaact
tttccgegea
cagtctecgee
ccgectgaaa
gcaaacccaa
cagtacccaa
actgggcatg
tagtctgttt
ctcctacgga
aggcagcgte
tgcecgcaacyg
tgcattcgee
gctggtcgga
tgcaacggcg
taccggcgeg
ggttgecegge
cagctacgce
gttcctegag
tgccactgtg
tggagagacc

agccgatgtt,

gaccaaaacc
tgaaatagaa
tgccgcetcetg
tgctgaagag
taccgtcgac
cactaaggca
caaacaaaac
tgcecgetgge
cgacatcaaa
cgacgtgtac
tactaccgaa
tactcgectg
ccttgcagaa
tgtaacggct
cecgetetace
ttccgcagee
ctga

tggatgagca
gtcggegtgg
cecegegteet
tactccttee
ctgcaactgce
gtgttgtacg
aacggggcegg
gaccaatccyg
ggtacactat

ggcaagctgt‘

cgtgttcect
gaaaccgacg
ggcgacacgce
gcacattccg
aacctgatgg
gcggcagecg
gcggcagccg
gctaccgtcet
gccgtategg
caggacggtg
accgtcggca
ggacgcagca
gcaggcatac
cgctacaaaa
aacggcacge
ggagatttga
gaaaaaggca

ctcgegggte

ggcgtggaac
actgcagcaa
ctgggcgegg
ggttccaaac
ggtggcggag
gccattgeteg
atctacgaca
gaagccgacg
gtcaatgaaa
aagttaacaa
gatgcaacca
actaagacaa
aagcatgccg
gacgaagccg
gtcgatgcca
acagctaata
gcigatatcg
accagagaag
aaattggaca
aacggtttgg
caagccgcgce
gcagtcggeg

e - -V

taccatgtcg

acgacaacct
acagcaagtt
ttecgttegg
gtaacgacat
acggcaacaa
gcaacaacaa
catccggegg
gcgcaaacga
acacacgttt
acatgtcggce
tcctgagtge
gcggectget
tgtectatta
cgcecegeegg
tcgaactgga
accgcacaga
tacagcatgce
atgccgacag
acgggttgga
gaacgtggga
ttgcecgcgaa
catggagcga
ggcacgatgce

acagcatcag

tgatgcagct
cggtcgaagg
gtgctttggg.
tgaagctgte
gcgacctgaa
ccggcaagac
atgtcgaatt
agtacggcaa
gcactggatc
ctgectacaa
ttgatgaaga
actttaaagg
acaaacaaaa
ccaagttage
ccaacgcctt
atatcgtaaa
aagcattcaa
tcaaaaccgc
aagtaaaagc
ctgecagccega

‘ctacgaacaa

agtctgacag
cacgcttgge
ataaaacagt
tcteceggtet
gctacaaatc
ccgccaaage
gcgtcaatta
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gcgtaccacg
cggctgggga
cgactttacc
ttcaggcacg

cacctatacg .

atcggatatg
cagcctgaac
aaccgtacac
gggcaaactg
acgcggcaag
cgccaaaatc
ggcetteecte
tgtcegtege
tctgaaacac
tgcetecgaa
tatgccgggc
gaatgccgec
tacegecgec
ccacaacgge
acagggcggt

aaccggcgaa
daacagtgca’

gggcgatatc
ccgcageace
gggcgcactg
cggtctgege
ctggagcggce
gcaacccttg
cggacgcgac
gggggcacgce
cggcaacgge
¢cacagegga
cgccacaaac

caatggccaa -
cggcacaatt -

tctgggtctg
cgtcgatgece

agacactgat
gaataaattg.

aattgatgaa

cgatatcgcce -

caatgaagcc

tgcagaaact-
caaggccgaa -

agataatatt
caaatttgtc
ttctgetgaa
gtcagacctg
gttccaacct
cgaatcggca

aggcgtggcea .
cgagtggcte.

1260
1320
1380
1440
1500
1560
1620
1680

1740

1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520

- 2580

2640

.2700

2760
2820
2880
2940

. 3000
3060

3120
3180
3240
3300
3360
3420
3480
3540

. 3600

3660

C 3720

3780
3840
3900
3960
4020

-4080

4140
4200
4260
4320
4344



<213>

<220>
<223>

<400>
Met Thr
1

Asn Ser
~Ile Lys
Asp Asp

50

Pro asn
65

Asn Leu
Gly Val

Ser Phe
Tyr Lys
130

Gly Gly
145

Thr Glu
Ile Asp
Pro Ala
Asn Asp

210

Trp Val
225

Gly Thr

Ser.Glu
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Artificial Sequence

deltaG%83-961

105
Ser

Arg

Asn

35

val

Leu

Ile

Glu

Pro

115

Asn

Lys

Ala

Leu

Gly

195

Glu

Lys

Thr

Glu

Ala Pro Asp Phe

5

Asn Ala

Ala Thr Thr Ala Lys Ser

20

Glu
Ala
His
Asn
Val

100

Glu

Asp
Lys
Val
180
Gly
Thr
Leu
Ser

Gln
260

Met Cys Lys

val

Thr

Asp
55

Thr Gly Asp

Leu
85

Gly
Leu
Thr
1le
Pro

165

Ser

Ile

Lys

Gly

Arg

245

Tyr

70

Lys

Ile

Tyr

Ala

Glu

150

Thr

His

Ala

Asn.

Glu
230

Ala

Arg

Pro

val

Gly

Tyr

135

Ala

Asp

Ile

Pro

Glu

215

Arg

Gly

Gln

25

Asp Arg
40

Arg Asp
Phe Pro
Ala Ile
Asp Thr

105

Arg Lys
120

Met Arg
Ser Phé
Ile Arg
Ile Gly

185

Asp Ala
200

Met Met
Gly Vval

Thr Ala

Ala Leu
265

Gly Gly Thr
10

Ala Ala val
Ser Met Leu

Ala Lys Ile
60

Asn Pro Asn
75 '

Glu Ala Gly
90

Gly Glu Ser
Glu His Gly
Lys Glu Ala

140

Asp Asp Glu
155

His Val Lys
170

Gly Arg Ser

Thr Leu His

Val Ala Ala
220

JArg Ile Val

235

Asp Leu Phe
250

Leu Asp Tyr

115/299

Gly Ile
Sexr Tyr
30

Cys Ala
45

Asn Ala
Asp Ala

Tyr Thr

Val Gly
110

Tyr Asn
125

Pro Glu
Ala Val
Glu Ile
Val Asp

190

Ile Met
205

Ile Arg
Asn Asn

Gln Ile

Ser Gly
270

Gly Ser
15

Ala Gly
Gly arg
Pro Pro
Tyr Lys

80

Gly Arg
95

Ser 1le
Glu Asn
Asp Gly
Ile Glu

160

Gly His
175

Gly Arg

Asn Thr

Asn Ala

Ser Phe
240

Ala Asn
255

Gly Asp
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Lys Thr Asp Glu Gly Ile Arg Leu Met Gln Gln

Leu Ser
290

Gly Asn
305

Tyr Glu
Arg Ser

Glu Pro

Cys Leu

370°

Pro Ile
385

Thr Ala

Leu Arg

Val Asp

Asn Gly
450

Gly Thr
465

Gly Gly

Asn Thr

Tyr Gly

Ile Tyr
530

val Tyr
545

Ile Lys

275
Tyr
Asp
Lys
Gly
Leu
355
Ser
Gln
Ala
Thr
Ser
435
Pro
Ser
Leu
Tyr
Asn
515

Asn

Leu

Gly

His

Ala

Asp

Glu

340

Glu

Ala

Ile

Leu

Thr

420

Lys

Ala

Asp

Ile

Thr

500

Asn

Gly

Ala

Ser

Ile

Arg

Gln Ala

Ala
325
Lys
Tyr
Pro
Ala
Leu
405
Leu
pPhe
Ser
Ile
Lys
485
Gly
Lys
Ala

ASp

Leu
565

310

Gln

Phe

Gly

Gly

390

Leu

Leu

Gly

Phe

Ala

470

Lys

Lys

Ser

Ala

Thr
550

Gln

Asn
295
Gln
Lys
Lys

Sef

Glu

375.

Thr

Gln

Thr

Trp

Pro
455

Tyr

Gly

Thr

Asp

Ser

535

Asp

Leu

280

Lys

Pro

Gly

Arg

Asn

360

Ala

Ser

Lys

Thr

Gly

440

Phe

Ser

Gly

Ile

Met

520

Gly

Gln

Asp

Asn

Asn

Ile

Glu

345

His

Ser

Phe

Ala

425

Leu

Gly

Phe

Ser

Ile

505

Arg

Gly

Ser

Gly

Met

Thr

Ile

330

Met

Cys

val

Ser

Pro

410

Gln

Leu

Asp

Arg

Gln

490

Glu

Val

Ser

Gly

Lys
570

Leu

Tyr
315

Thr

Tyr

Gly

Arg

Ala
395

Trp

Asp

Asp

Phe

Asn

475

Leu

Gly

Glu

Leu

Ala
555

Gly

Ser

Phe
300

Ala
val
Gly
Ile
Phe
380
Pro
Met
Ile
Ala
Thr
460
Asp
Gln
Gly
Thr
Asn
540
Asn

Thr

116/299

Asp Tyr
285

Ile Phe

Leu Leu

Ala Gly

Glu Pro
350

Thr Ala
365

Thr Arg

.Ile Val

Ser Asn

Gly Ala
430

Gly Lys

445

Ala Asp

Ile Ser

Leu His

Ser Leu

Gly
Ser
Pro

val
335
Gly

Met

Thr
Asp
415
val
Ala
Thr
Gly
Gly

495

Val

510

Lys Gly
525
Ser Asp

Glu Thr

Leu Tyr

Ala

Gly

val

Thr
575

Asn
Thr

Phe
320

Asp

Thr

Gly
400
Asn

Gly

Met

Lys

-Thr
480
Asn
Leu
Leu

Ile.

His

560

Arg
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Leu Gly Lys Leu Leu Lys Val Asp

Leu Tyr
Gly Arg
610

'Ser Phe
625

Asp Ser

Tyr Val

Ser Ala

Leu Glu
690

Pro Glu
705

1le Arg

Ala Asn

val Tyx

Leu Lys
770

val Ile
785

val Glu
Lys Thr
Ser Thr
Leu Phe

850

Gly Leu
865

580

Met Ser Ala Arg
595

Arg Val Pro Phe
Phe Thr Asn Ile
630

val Glu Lys Thr
645

Arg Arg Gly Asn
660

Pro Ala Gly Leu
675

Asn Leu Met Val

Thr Val Glu Thr
710

Pro Tyr Gly Ala
725

Ala Ala Asp Gly
740

Ala Asp Sex Thr
755

Ala Val Ser Asp

Ala Gln Thr Gln
790

Gly Lys Met Arg
805

Gly Glu asn Thr
820

Trp Ser Glu Asn
835

Ala Gly Ile Arg

Phe Ser Tyr Gly
870

Gly
Leu
615
Glu

Ala

Ala

‘Lys

Glu

695

Ala

Thr

val

Ala

Gly

775

Gln

Gly

Thr

Ser

His

855

Arg

Lys
600

Ser

Thr

Gly

Ala

His

680

Leu

Ala

Phe

Arg

Ala

760

Leu

AsSp

Ser

Ala

Ala
840

Gly
585

Gly

Ala

Asp

Ser

Arg

665

Ala

Asp

Ala

Arg

Ile

745

His

Asp

Gly

Thr

Ala

825

Asn

Thr Ala Ile Ile Gly Gly Lys

Ala Gly Tyr
Ala Lys Ile
620

Gly Gly Leu
635

Glu Gly Asp
650

Thr Ala Ser
Val Giu Gln

Ala Ser Glu
700

Asp Arg Thr
715

Ala Ala Ala
730

Phe Asn Ser

Ala Asp Met

His Asn Gly
780

Gly Thr Trp

795

Gln Thr val
810

Ala Thr Leu

Ala Lys Thr

Asp Ala Gly Asp Ile

Tyxr

Lys

860

Asn Ser Ile
875

117/299

590

Leu Asn
605

Gly Gln
Leu Ala
Thr Leu

ala Ala
670

Gly Gly
685

Ser Ser
Asp Met
Ala Vval
Leu Ala

"750

Gln Gly
765

Thr Gly
Glu Gln
Gly Ile
Gly Met

830

Asp Ser

845

Gly Tyr

Ser Arg

Ser Thr
Asp Tyr
Ser Leu

640

Ser Tyr
655

Ala His
Ser Asn
Ala Thr
Pro Gly

720

Gln His
735

Ala Thr
Arg Arg
Leu Arg
Gly ély

800

Ala'Ala

815 ’
Gly Arg
Ile Ser

Leu Lys

Ser Thr
880
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Gly Ala Asp Glu His Ala Glu Gly Ser Val Asn Gly Thr Leu Met Gln
885 890 895

Leu Gly Ala Leu Gly Gly Val Asn Val Pro Phe Ala Ala Thr Gly Asp
900 905 910

Leu Thr Val Glu Gly Gly Leu Arg Tyr Asp Leu Leu Lys Gln Asp Ala
915 920 . 925

phe Ala Glu Lys Gly Ser Ala Leu Gly Trp Ser Gly Asn Ser Leu Thr
. 930 935 940

Glu Gly Thr Leu Val Gly Leu Ala Gly Leu Lys-Leu Ser Gln Pro Leu
945 950 955 960

Ser Asp Lys Ala Val Leu Phe Ala Thr Ala Gly val Glu Arg Asp Leu
965 70 975

Asn Gly Arg Asp Tyr Thr Val Thr Gly Gly Phe Thr Gly Ala Thr Ala
980 985 - 990

Ala Thr Gly Lys Thr Gly Ala Arg Asn Met Pro His Thr Arg Leu Val
995 1000 1005

Ala.Gly Leu Gly Ala Asp Val Glu Phe Gly Asn Gly Trp Asn Gly Leu
1010 1015 10290

Ala Arg Tyr Ser Tyr Ala Gly Ser Lys Gln Tyr Gly Asn His Ser ‘Gly
1025 1030 1035 1040

Arg val Gly Val Gly Tyr Arg Phe Leu Glu Gly Gly Gly Gly ‘Thr Gly
1045 1050 1055

Ser Ala Thr Asn Asp Asp Asp Val Lys Lys Ala Ala Thr Val Ala Ile
1060 1065 1070

Ala Ala Ala Tyr Asn Asn Gly Gln Glu Ile Asn Gly Phe Lys Ala Gly'
1075 1080 1085

Glu Thr Ile Tyr Asp Ile Asp Glu Asp Gly Thr Ile Thr Lys Lys Asp
1090 1095 1100 .

Ala Thr Ala Ala Asp Val Glu Ala Asp Asp Phe Lys Gly Leu Gly Leu
1105 1110 1115 1120

Lys Lys Val Val Thr Asn Leu Thr Lys Thr Val Asn Glu Asn Lys Gln
1125 1130 1135

Asn Val Asp Ala Lys Val Lys Ala Ala Glu Ser Glu Ile Glu Lys Leu
1140 1145 1150

Thr Thr Lys Leu Ala Asp Thr Asp Ala Ala Leu Ala Asp Thr Asp Ala
1155 1160 © 1165

Ala Leu Asp Ala Thr Thr Asn Ala Leu Asn Lys Leu Gly Glu Asn Ile
1170 1175 1180

118/299
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Thr Thr Phe Ala Glu Glu Thr Lys Thr Asn Ile Val Lys Ile Asp Glu
1185 1190 1195 1200

Lys Leu Glu Ala Val Ala Asp Thr Val Asp Lys His Ala Glu Ala Phe
1205° 1210 | 1215

Asn Asp Ile Ala Asp Ser Leu Asp Glu Thr Asn Thr Lys Ala Asp Glu
1220 1225 1230

Ala Vval Lys Thr Ala Asn Glu Ala Lys Gln Thr Ala Glu Glu Thr Lys
1235 1240 ’ 1245

Gln Asn Val Asp Ala Lys Val Lys Ala Ala Glu Thr Ala Ala Gly Lys
1250 1255 1260

Ala Glu Ala Ala Ala Gly Thr Ala Asn Thr Ala Ala Asp Lys Ala Glu
1265 1270 1275 1280

Ala Val Ala Ala Lys Val Thr Asp lle Lys Aia Asp Ile Ala Thr Asn
' 1285 1290 1295

Lys Asp Asn Ile Ala Lys Lys Ala Asn Ser Ala Asp Val Tyr Thr Arg
1300 1305 1310

Clu Glu Ser Asp Ser Lys Phe Val Arg Ile Asp Gly Leu Asn Ala Thr
1315 : 1320 1325 -

Thr Glu Lys Leu Asp Thr Arg Leu Ala Ser Ala Glu Lys Ser.Ile Ala '
1330 ' 1335 1340

Asp His Asp Thr Arg Leu Asn Gly Leu Asp Lys Thr val Ser Asp Leu
1345 ‘ 1350 1355 ‘ . 1360

Arg Lys Glu Thr Arg Gln Gly Leu Ala Glu Gln Ala Ala Leu Ser Gly
1365 1370 1375

Leu Phe Gln Pro Tyr Asn Val Gly Arg Phe Asn Val Thr Ala Ala Val .
1380 1385 1390

Gly Gly Tyr Lys Ser Glu Ser Ala Val Ala Ile Gly Thr Gly Phe Arg’
1395 1400 1405

Phe Thr Glu Asn Phe Ala Ala Lys Ala Gly Val Ala Val Gly Thr Ser -
1410 1415 1420 <

Ser Gly Ser Ser Ala Ala Tyr His Val Gly val Asn Tyr Glu Trp Leﬁ
1425 1430 1435 1440

Glu His His His His His His
1445

<210> 106

<211> 4179

<212> DNA

<213> Artificial Sequence

' <220>
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<223>

<400>
atgacttctg
acaacagcga
agaagcatgc
aatgccccce
aatttgatca
ggtatcgtceg
aaagaacacg
cctgaagacg
actgaagcaa
tcccatatta
gcgacgctac
atccgcaatg
ggaacaacat
taccgccaayg
atgcaacaga
atcttttcga
tatgaaaaag
aagttcaaac
cattgcggaa
acccgtacaa
acggcggete
ttgctgacga
ctgectggatg
gccgatacga
ggcggectga
ggcaaaacca
cgcgtcgaaa
agcgacggca
atcaaaggca
ctgaaagtgyg
ggggcaggct
.gggcaggatt
gacagcgtcecg
ggcaatgcag
gccgtagaac
tcatccgcaa
atccgecccct
gacggtgtac
catgccgata
acgggtctgce
gttgaaggca
aatacgacag
aatgcaaaaa
' ggctatctca
ggtgcggacg
ggcggtgtca
tacgacctgc
aacagcctca
agcgataaag
tacacggtaa
aatatgccgce
tggaacggct
cgagtcggceg
gacgacgatg

106

cgececgactt
aatcagcagc
tctgtgeccgg
ccccgaatet
acctcaaacc
acacaggcga
gctataacga
gaggcggtaa
agccgacgga
ttggcggacg
acataatgaa
catgggtcaa
cgagggcagyg
cgttgctcga
gcgattacgg
caggcaatga
acgctcaaaa
gggaaatgta
ttactgecat
acccgattca
tgctgctgea
cggctcagga
cgggtaaggc
aaggtacatc
tcaaaaaagg
ttatcgaagg
ccaaaggtgce
ttgtctatct
gtctgcagct
acggtacggce
atctcaacag
attctttett
aaaaaacagc
cacggactgc
agggcggcag
cacccgagac
acggcgcaac
gcatcttcaa
tgcagggacg
gcgtcatcge
aaatgcgcgg
cagccgccac
ccgacageat
aaggcctgtt
aacatgcgga
acgtteccgtt
tcaaacagga
ctgaaggcac
ccgtectgtt
cgggcggett
acacccgtct
tggcacgtta
taggctaccg
ttaaaaaagc
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caatgcaggc
agtatcttac
tcgggatgac
gcataccgga
tgcaattgaa
atccgtcgge
aaattacaaa
agacattgaa
tatccgecac
ttecegtggac
tacgaatgat
gctgggegaa
cactgccgac
ctatteccggce
caacctgtec
cgcacaagct
aggcattatc
tggagaaccg
gtggtgcctg
aattgccgga
gaaatacccg
catcggtgea
catgaacgga
cgatattgcc
cggcagccaa
cggttcgcetg
gctgatttat
ggcagatacc
ggacggcaaa
gattatcggc

taccggacga .

cacaaacatc
gggcagtgaa
ttcggcagcg
caatctggaa
ggttgaaact
tttccgcgea
cagtctcgcece
ccgcctgaaa
gcaaacccaa
cagtacccaa
actgggcatg
tagtctgttt
ctcctacgga
aggcagcgte
tgccgcaacg
tgcattcgece
gctggtcgga
tgcaacggcg
taccggegceg
ggttgccgge
cagctacgcc
gttcctcgag
tgccactgtg

ggtaccggta
gccggtatca
gttgecggtta
gactttccaa
gcaggctata
agcatatcct
aactatacgg
gettettteg
gtaaaagaaa
ggcagacctg
gaaaccaaga
cgtggegtge
cttttccaaa
ggtgataaaa
taccacatcc
cagcccaaca
acagtcgcag
ggtacagaac
tcggcaccct
acatcctttt
tggatgagca
gtcggegtag
ccegegtect
tactccttee
ctgcaactgce
gtgttgtacg
aacggggcgg
gaccaatccg
ggtacgctgt
ggcaagctgt
cgtgttecct
gaaaccgacg

‘ggcgacacgc

gcacattceg
aacctgatgg
gcggcagecg
gcggcagecg
gctaccgtet
gccgtatcgg
caggacggtg

‘accgteggea

ggacgcagca
gcaggcatac
cgctacaaaa
aacggcacgce
ggagatttga
gaaaaaggca
ctcgegagtce
ggcgtggaac
actgcagcaa
ctgggcgcgg
ggttccaaac
ggtggcggag
gccattgctg
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tcggcagcaa
agaacgaaat
cagacaggga
acccaaatga
caggacgcgg
tteccecgaact
cgtatatgeg
acgatgaggc
tcggacacat
caggcggtat
acgaaatgat
gcatcgtcaa
tagccaattce
cagacgaggg
gtaataaaaa

‘catatgecct

gcgtagaccg
cgcttgagta
atgaagcaag
ccgcacccat
acgacaacct
acagcaagtt
ttccgttegg
gtaacgacat
acggcaacaa
gcaacaacaa
catccggegg
gcgcaaacga
acacacgttt
acatgtcgge
tcctgagtge
gcggectget
tgtcctatta
cgceccgeegg
tcgaactgga
accgcacaga
tacagcatgc
atgccgacag
acgggttgga
gaacgtggga

‘ttgcecgegaa

catggagcga
ggcacgatge
acagcatcag
tgatgcagct
cggtcgaagg
gtgctttggg
tgaagctgtc
gcgacctgaa
ccggcaagac
atgtcgaatt
agtacggcaa
gcactggatc
ctgcectacaa

cagcagagca
gtgcaaagac
tgccaaaatce
cgcatacaag
ggtagaggta
gtatggcaga
gaaggaagcg
cgttatagag

cgatttggte .

tgcgeccgat
ggttgcagcc
taacagtttt
ggaggagcag
tatcecgectg
catgcetttte
attgccattt
cagtggagaa
tggctccaac
cgtecegttte

cgtaaccgge

gcgtaccacg
cggctgggga
cgactttace
ttcaggcacg
cacctatacg.
atcggatatg
cagcctgaac
aaccgtacac
gggcaaactg
acgcggcaag
cgccaaaatc
ggcttcecte
tgtecgtcege
tctgaaacac
tgecetcecgaa
tatgcecgggc
gaatgccgcee
taccgcegec
ccacaacgge
acagggeggt
aaccggcgaa
aaacagtgca
gggcgatatc
ccgcagcace
gggcgcactg
cggtctgege
ctggagcggce
gcaacccttg
cggacgcgac
gggggcacgc
cggcaacggce
ccacagcgga
cgccacaaac
caatggccaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020 -
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820

.2880

2940
3000
3060
3120
3180
3240



gaaatcaacg
‘accaaaaaag
aaaaaagtcg
aaagtaaaag
gccgetttag
ggagaaaata
aaattagaag
gattcattgg
aaacagacgg
gcagcaggca
gctgtcgctg
gctaaaaaag
agaattgatg
aaatccattg
cgcaaagaaa
tacaacgtgg

107
139

<210>
<211>
<212>
<213>

<220>
<223>

107
Ser

<400>
Met Thr
1l

Arg

Asn Ser

Asn
35

Ile Lys

Asp Asp Val

50
Asn

Pro Leu

65

Asn Leu

Gly Vval Glu

Pro
115

Ser Phe

Lys
130
Gly Gly
145

Lys

Thr Glu Ala

PRT
Artificial Sequence

Ile

Asn

gtttcaaagc
acgcaactgc
tgactaacct
ctgcagaatc
cagatactga
taacgacatt
ccgtggectga
atgaaaccaa
ccgaagaaac
aagccgaagce
caaaagttac
caaacagtgc
gtctgaacgc
ccgatcacga
ccecgecaagg
gtctcgagca

2

Ala

5
Ala Thr
20

Glu Met

Ala val

His Thr

Pro Asp Phe

Thr

Cys

Thr

Gly
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tggagagacc
agccgatgtt
gaccaaaacc
tgaaatagaa
tgcecgetcetyg
tgctgaagag
taccgtcgac
cactaaggca
caaacaaaac
tgeecgetgge
cgacatcaaa
cgacgtgtac
tactaccgaa
tactcgecctg
ccttgcagaa
ccaccaccac

deltaG983-961c

Asn

Ala Lys

Lys Asp

40

Asp
55

Arg

Asp Phe

70

Leu
85

Asn

val Gly

100
Glu Leu
Thr

Asp Ile

Lys

Ile

Ala

Glu

Pro Ala

Val

Gly Arg

120

Tyr Met

135

Ala Ser

150

Lys Pro

Thr

Asp Ile

atctacgaca
gaagccgacg
gtcaatgaaa
aagttaacaa
gatgcaacca
actaagacaa
aagcatgccg
gacgaagceyg
gtcgatgcca
acagctaata
gctgatatecg
accagagaag
aaattggaca
aacggtttag
caagccgege
caccactga

Ala Gly Gly

10
Ser Ala Ala
25
Met

Arg Ser

Asp Ala Lys

Pro
75

Pro Asn

Glu Ala

950

Ile

Thr Glu

105

Gly

Lys Glu His

Arg Lys Glu

Phe Asp-

155

Asp

Arg His Vval

121/299
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ttgatgaaga
actttaaagg
acaaacaaaa
ccaagttage
ccaacgcectt
atatcgtaaa
aagcattcaa
tcaaaaccgce
aagtaaaagc
ctgcagccga
ctacgaacaa
agtctgacag
cacgcttggce
ataaaacagt
tcteceggtet

val
30

Leu
45

Ile
60

Asn
Gly
ser
Gly

125

Ala
140

Glu

Lys

Gly Ile Gly
Ser Tyr Ala
Cys Ala Gly
Asn Ala Pro
Asp Ala Tyr
Tyr Thr Gly
val Gly Ser
110
Tyr Asn Glu
Pro Glu Asp

Ala val 1Ile

Glu Ile Gly

cggcacaatt
tctgggtetyg
cgtcgatgee
agacactgat
gaataaattg
aattgatgaa
cgatatcgcee
caatgaagce
tgcagaaact
caaggccgaa
agataatatt
caaatttgtce
ttctgctgaa
gtcagacctg
gttccaacct

Ser
15

Gly
Arg
Pro

Lys
80

Arg
95

Ile
Asn
Gly
Glu

160

His

3300
3360
3420
3480
3540
3600
3660

. 3720

3780
3840
3900.
3560
4020
4080
4140
4179



Ile

Pro

Asn

225

Gly

Ser

Lys

Gly
305

Asp

Ala

Asp
210

Val.

Thr

Glu

Thr

Ser

290

Asn

Glu

Ser

Pro

Leu

. 370

Pro

385

Thr

Ley

val

Asn

Gly

Ile

Ala

Gly
450

Thr

Leu

Gly
195
Glu

Lys

Glu

Asp

275

Asp

Lys

Gly

Leu

355

Ser

Gln

Ala

Thr

Ser

435

Pro

Ser

val
180
Gly
Thr
Leu
Ser
Gln
260
Glu
His
Ala
Asp
Glu
340
Glu
Ala
Ile

Leu

Thr
420

Ala

Asp

165

Ser
Ile
Lys
Gly
Arg
245
Tyr
Gly
;le
Gln
Ala
325

Lys

Tyr

Pro
Ala

Leu

405

Leu

Phe

Ser

Ile
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His

Ala

Asn

Glu

230

Ala

Arg

Ile

Arg

Ala

310

Gln

Phe

Gly

Gly

390

Leu

Leu

Gly

Phe

Ala

Ile

Pro

Glu

215

Arg

Gly

Gln

Arg

Asn

295

Gln

Lys

Lys

Ser

Glu

375

Thr

Gln

Thr

Pro
455

Tyr

Ile

Asp

200

Met

Gly

Thr

Ala

Leu

280

Lys

Pro

Gly

Arg

Asn

360

Ala

Ser

Lys

[ -]
>
oM

Phe

Ser

Gly

185

Ala

Met

val

Ala

Leu

265

Met

Asn

Asn

Ile

Glu

345

His
Ser
Phe
Tyr

Ala
425

Gly

Phe

170

Gly

Thr

val

Arg

Asp

250.

Leu

Gln

Met

Thr

Ile

330

Met

Val

Ser

Pro

410

Gln

Leu

Asp

Arg

Arg
Léu
Ala
1le
235
Leu
Asp

Gln

Leu

Tyr
315

Thr

Tyr

Gly
Arg
Ala
395

Trp

Asp

Phe

Asn

122/299

Ser Val Asp

His

Ala

220

Val

Phe

Tyr

Ser

Phe

300

Ala

Val

Gly

Ile

Phe

380

Pro

Met

Ile

p Ala

Thr
460

Asp

Ile
205

Ile
Asn
Gln
Ser
Asp
285
Ile
Leu
Ala
Glu
Thr
365
Thr
Ile
Ser
Gly
Gly
445

Ala

Ile

190

Met
Arg
Asn
I1le
Gly
270
Tyr
Phe
Leu
Gly
Pro
350
Ala
Arg
val
Asn
Aia
430
Lys

Asp

Ser

175

Gly
Asn
Asn
Ser
Ala
255
Gly
Gly
Ser
Pro
Val
335
Gly
Met
Thr
Thr
Asp
415
val
Ala

Thr

Gly

Arg
Thr
Ala
Phe
240
Asn
Asp
Asn.
Thr
Phe
320
Asp
Thr
Trp
Asn
Gly
400
Asn
Gly
Met

Lys

Thr



465

Gly Gly
Asn Thr
Tyr Gly

Ile Tyr
530

val Tyr
545

Ile Lys
Leu Gly
Leu Tyr

Gly Arg
610

Ser Phe
625

Asp Ser
Tyr Val
Ser Ala
Leu Glu

690

Pro Glu
705

Ile Arg

Asm

[
-4
[+

val Tyr

Leu Lys

Leu

Tyr
Asn
515
Asn
Leu
Gly
Lys
Met
595
Arg
Phe
Val
Arg
BPro
675
Asn
Thr

Pro

Ala
755

Ala

Ile
Thr
500

Asn

Gly

Ala

Ser

Leu

580

Ser

val

Thr

Glu

Arg

660

Ala

Leu

val

Tyr

Ala

740

Asp

val

Lys
485
Gly
Lys
Ala
Asp
Leu
565
Leu
Ala
Pro
Asn
Lys
645

Gly
Gly
Met

Glu
Gly
725

Asp

Ser

Ser

470

Lys
Lys
Ser
Ala
Thr
550
Gln
Lys
Arg
Phe
Ile
630
Thr
Asn
Leu
val
Thr

710

Ala

AsSp

DE 601 26 249 T2

Gly Gly

Thr

Asp

Ser

535

Asp

Leu

val

Gly

Leu

615

Glu

Ala

Lys

Glu

695

Ala

Thr

Val

Ala

Gly

Ile

Met
520

Gly

Gln

Asp

Asp

Lys

600

Ser

Thr

Gly

Ala

His

680

Leu

Ala

Phe

Ala
760

Leu

Ser

Ile
505

Arg
Gly
Ser
Gly
Gly
585
Gly
Ala
Asp
Ser
Arg
665
Ala
Asp
Ala
Arg
Ile
745
His

Asp

Gln
490
Glu
Val
Ser
Gly
Lys
570
Thr
Ala
Ala
Gly
Glu
650
Thr
Val
Ala
Asp
Ala
730
Phe

Ala

His

475

Leu
Gly
Glu
Leu
Ala
555
Gly
Ala
Gly
Lys
Gly
635
Gly
Ala
Glu
Ser
Arg
715
Ala
Asn
Asp

Asn

2008.05.29

Gln

Gly

Thr

Asn

540

Asn

Thx

Ile

Tyr

Ile

620

Leu

Asp

Ser

Glin

Glu

700

Thr

Ala

Ser

Met

Gly

123/299

480

Leu His Gly Asn
495

Ser Leu vVal Leu
510

Lys Gly Ala Leu
525

Ser Asp Gly Ile
Glu Thr val His
560

Leu Tyr Thr Arg
575

Ile Gly Gly Lys
590

Leu Asn Ser Thr
605

Gly Gln Asp Tyr
Leu Ala Ser Leu
640

Thr Leu Ser Tyr
655

Ala Ala Ala His
670

Gly Gly Ser Asn
685

Ser Ser Ala Thr
Asp Met Pro Gly
720

Ala Val Gln His
735

Leu Ala Ala Thr
750

Gln Gly Arg Arg
765

Thr Gly Leu Arg



770

val Ile Ala
785

val Glu Gly
Lys Thr Gly

Ser Thr Trp
835

Leu Phe Ala
850

Gly Leu Phe
865

Gly Ala Asp
Leu Gly Ala

Leu Thr Val
915

Phe Ala Glu
930

Glu Gly Thr
945

Ser Asp Lys
Asn Gly Arg

Ala Thr Gly
995

Ala Gly Leu
1010

Ala Arg Tyr
1025
. Arg Val Gly

Ser Ala Thr

Ala Ala Ala

DE 601 26 249 T2

775

Gln Thr Gln Gln Asp Gly

Lys
Glu
820

Ser

Gly

Ser

Glu

Leu

900

Glu

Lys

Leu

Ala

Asp

980

Lys

Gly

Ser

yal

Asn Asp Asp Asp Val
1060

Tyr Asn Asn Gly Gln

Met
805
Asn

Glu

Ile

His
885
Gly
Gly
Gly

val

val
965
Tyr
Thr
Ala

Tyr

Gly

1045

790

Arg Gly Ser Thr

Thr Thr Ala Ala
825

Asn Ser Ala Asn
840

Arg His Asp Ala
855

Gly Arg Tyr Lys
870

Ala Glu Gly Ser

Gly val asn Val
905

Gly Leu Arg Tyr
920

Ser Ala Leu Gly
935

Gly Leu Ala Gly
950

Leu Phe Ala Thr
Thr Val Thr Gly
985

Gly Ala Arg Asn
1000

Asp Val Glu Phe
1015

Ala Gly Ser Lys
1030

Tvr Arg Phe Leu

2008.05.29

780

Gly Thr
795

Gln Tﬁr
810 -

Ala Thr
Ala Lys

Gly Asp

Asn Ser

875-

Val Asn
890

Pro Phe

Asp Leu

Trp Ser

Leu Lys

955
Ala Gly
970
Gly Phe

Met Pro

Gly Asn

Trp
val
Leu
Thr
Ile
860
Ile
Gly
Ala
Leu
Gly
940
Leu
val

Thr

His

Glu

Gly

Gly

Asp

845

Gly

Ser

Thr

Ala

Lys

925

Asn

Ser

Glu

Gly

Thr

Gln

Ile

Met

830

Ser

Arg

Leu

Thr

910

Gln

Ser

Gln

Arg

Ala

990

Arg

1005

Gly Trp Asn
1020

Gln Tyr Gly Asn His
1035

Gly Gly
800

Ala Ala
815

Gly Arg
Ile Ser
Leu Lys
Ser Thr

880

Met Gln
895

Gly Asp
Asp Ala
Leu Thr
Pré Leu

960

Asp Leu
975

Thr Ala
Leu Val

Gly Leu

Ser Gly
1040

Glu Gly Gly Gly Gly Thr Gly

1050

1065

124/299

1055

Lys Lys Ala Ala Thr Val Ala Ile

1070

Glu Ile Asn Gly Phe Lys Ala Gly



DE 601 26 249 T2 2008.05.29

1075 1080 ' 1085

Glu Thr Ile Tyr Asp Ile Asp Glu Asp Gly Thr Ile Thr Lys Lys Asp
1090 1095 1100

Ala Thr Ala Ala Asp Val Glu Ala Asp Asp Phe Lys Gly Leu Gly Leu
1105 1110 1115 1120

Lys Lys Val Val Thr Asn Leu Thr Lys Thr Val Asn Glu Asn Lys Gln
1125 1130 1135

Asn Val Asp Ala Lys Val Lys Ala Ala Glu Ser Glu Ile Glu Lys Leu
1140 1145 1150

Thr Thr Lys Leu Ala Asp Thr Asp Ala Ala Leu Ala Asp Thr Asp Ala
1155 1160 1165

Ala Leu Asp Ala Thr Thr Asn Ala Leu Asn Lys Leu Gly Glu aAsn Ile
1170 1175 , 1180

Thr Thr Phe Ala Glu Glu Thr Lys Thr Asn Ile Val Lys Ile Asp Glu
1185 1190 1195 1200 -

Lys Leu Glu Ala Val Ala Asp Thr Val Asp Lys His Ala Glu Ala Phe
1205 1210 1215

Asn Asp Ile Ala Asp Ser Leu Asp Glu Thr Asn Thr Lys Ala Asp Glu
1220 1225 1230,

Ala Val Lys Thr Ala Asn Glu Ala Lys Gln Thr Ala Glu Glu Thr Lys
1235 1240 1245 -

Gln Asn Val Asp Ala Lys Val Lys Ala Ala Glu Thr Ala Ala Gly’ Lys -
1250 1255 : 1260

Ala Glu Ala Ala Ala Gly Thr Ala Asn Thr Ala Ala Asp Lys Ala Glu’
1265 1270 1275 . 1280

Ala Val Ala Ala Lys Val Thr Asp Ile Lys Ala Asp Ile Ala Thr Asn
1285 1290 1295

Lys Asp Asn Ile Ala Lys Lys Ala Asn Ser Ala Asp Val Tyr Thr Arg )
1300 1305 1310

Glu Glu Ser Asp Ser Lys Phe Val Arg Ile Asp Gly Leu Asn Ala Thr
1315 1320 1325

Thr Glu Lys Leu Asp Thr Arg Leu Ala Ser Ala Glu Lys Ser Ile Ala
1330 1335 1340

Asp His Asp Thr Arg Leu Asn Gly Leu Asp Lys Thr Val Ser Asp Leu
1345 1350 1355 1360

Arg Lys Glu Thr Arg Gln Gly Leu Ala Glu Gln Ala Ala Leu Ser Gly
1365 1370 1375

Leu Phe Gln Pro Tyr Asn Val Gly Leu Glu His His His His His His

125/299



<210>
<211>
<212>
<213>

<220>
<223>

<400>
atggtcgccg
~aaagacaaag
aagctggcegg
aaattgaaga
cagctcatta
accgecttte
cgccagttca
ggcggcaggyg
acctacacca
ccagaactca
gtcatcagcg
tttggcggaa
cgccatatcyg
aacgacgacg
caagaaatca
attaccaaaa
ctgaaaaaag
gccaaagtaa
gatgccgcectt
ttgggagaaa

' gaaaaattag

gccgattcat
gccaaacaga
actgcagcag
gaagctgtceg
attgctaaaa
gtcagaattg
gaaaaatcca
ctgcgcaaag
ccttacaacg
gcagtcgcca
gcagtecggcea
ctcgagcacce

<210>
<21ll>
<212>
<213>

<220>
<223>

<400>

1380

108
1947
DNA
Artificial Sequence

deltaG741-961

108

ccgacatcegg

gtttgcagtc

cacaaggtgc

acyacaaggt

ccttggagag
‘agaccgagca
gaatcggcga
cgacatatcg
tagatttecgce
atgtcgacct
gttcegtect
aagcccagga
gecettgeege
atgttaaaaa
acggtttcaa
aagacgcaac
tcgtgactaa
aagctgcaga
tagcagatac
atataacgac
aagccgtage
tggatgaaac
cggccgaaga
gcaaagccga
ctgcaaaagt
aagcaaacag
atggtctgaa
ttgccgatca
aaacccgceca
tgggtcggtt
tcggtacecgg
cttegtecgg
accaccacca

109
648
PRT
Artificial Sequence

deltaG741-961

108

DE 601 26 249 T2

tgcggggett
tttgacgetg
ggaaaaaact
cagccgttte
tggagagttc
aatacaagat
catagcgggc
cgggacggcg
cgccaagcag
ggecgeegece
ttacaaccaa
agttgccggce
caagcaactc
agctgccact
agctggagag
tgcagceccgat
cctgaccaaa
atctgaaata
tgatgccget
atttgctgaa
tgataccgte
caacactaag
aaccaaacaa
agctgeeget
taccgacatc
tgccgacgtyg
cgctactacc
cgatactcgce
aggccttgeca
caatgtaacg
cttcegettt
ttcttecgea
ccactga

1385

gccgatgceac
gatcagtccg
tatggaaacg
gactttatcc
caagtataca
tcggageatt
gaacatacat
ttcggttcag
ggaaacggca
gatatcaagc
gccgagaaag
agcegcggaag
gagggtggcg
gtggccattg
accatctacg
gttgaagceeg
accgtcaatg
gaaaagttaa
ctggatgcaa
gagactaaga
gacaagcatg
gcagacgaag
aacgtcgatg
ggcacagcta
aaagctgata
tacaccagag
gaaaaattgg
ctgaacggtt
gaacaagccg
gctgcagtcg
accgaaaact
gcctaccatg

2008.05.29

1390

taaccgcacc
tcaggaaaaa
gtgacagcect
gccaaatcga
aacaaagcca
ccgggaagat
cttttgacaa
acgatgecgg
aaatcgaaca
cggatggaaa
gcagttactc
tgaaaaccgt
gaggcactgg
ctgctgecta
acattgatga
acgactttaa
aaaacaaaca
caaccaagtt
ccaccaacgc
caaatatcgt
ccgaagcatt
ccgtcaaaac
ccaaagtaaa
atactgcagce
tcgctacgaa
aagagtctga
acacacgcett
tggataaaac
cgctcteecgg
gcggctacaa
ttgccgceccaa
tcggecgtcaa

gctcgaccat
cgagaaactg
caatacgggce
agtggacggg
ttcegeetta
ggttgcgaaa
gctteecegaa
cggaaaactg
tttgaaatcg
acgccatgcee
cctecggtate
aaacggcata
atccgecaca
caacaatggce
agacggcaca
aggtctgggt
aaacgtcgat
agcagacact
cttgaataaa
aaaaattgat
caacgatate
cgccaatgaa
agctgcagaa
cgacaaggcce
caaagataat
cagcaaattt
ggcttctget

agtgtcagac

tctgttccaa
atccgaatcg

agcaggcgtg:

ttacgagtgg

Met vVal Ala Ala Asp Ile Gly Ala Gly Leu Ala Asp Ala Leu Thr Ala

1

5

10

126/299

15

60
120
180
240
300
360
420
480
540
600
660
720

780

840

900 -
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740

1800 -

1860
1920
1947



Pro Leu Asp His
20

Lys

val Arg

35

Ser

Thr Gly

50

Lys Tyr

Asp Lys Val Ser

65
Ile Thr

Gln Leu

Leu
100

His Ser Ala

Gly
115

His Ser Lys

ala Gly Glu His

130
Thr Gly
145

Arg

Thr Thr Ile

Ser
180

Leu Lys

Pro Asp Gly

195
Glu

Gln Ala

210
Glu

Ala Gln

225

val

His Ile Gly

Thr
260

Gly Ser Ala

Ala Ala

275

Ile Ala

Glu Thr Ile

290

Gly

Asp Ala Thr Ala

305

Lys

Asn

Asn

Arg

Leu

85

Thr

Met

Thr
Asp
165
Pro
Lys
Lys
Ala
Leu

245

Asn

Tyr

Tyr

Ala

DE 601 26 249 T2 2008.05.29

Asp Lys

Glu Lys

Gly Asp
55

Phe
70

Asp
Glu Ser
Ala Phe
val Ala

Phe
135

Ser

Ala Phe

150

Phe Ala

Glu Leu
Arg His

Ser
215

Gly

Gly Ser

230

Ala Ala

Asp Asp
Asn

Asn

Ile
295

Asp

Asp Val

310

Gly Leu Gln

Leu
40

Ser
Phe
Gly
Gln
Lys
120
Asp
Gly
Ala
Asn
Ala
200
Tyr
Ala
Lys

Asp

Gly

280

Asp

Glu

25

Lys

Leu

Ile

Glu

Thr

105

Arg

‘Lys

Ser

Lys

val

185

Val

Ser

Glu

Gln

val

265

Gln

Glu

Ala

Leu

Asn

Arg

Phe

90

Glu

Gln

Leu

Asp

Gln

170

Asp

Ile

Leu

val

Leu

250

Lys

Glu

Asp

Asp

Ser Leu

Ala Ala

Thr Gly

60
Gln Ile
75

Gln val

Gln Ile
Phe Arg

Glu
140

Pro

Asp Ala

155

‘Gly Asn

Leu Ala
Ser Gly

Ile
220

Gly

Lys Thr

235

Glu Gly

Lys Ala
Ile

Asn

Thr
300

Gly

Asp Phe
315

127/299

Thr Leu Asp Gln
" 30

Gln Gly Ala Glu
45

Lys Leu Lys Asn
Glu Val Asp Gly
' 80

Tyr Lys Gln Ser
95

Gln Asp Ser Glu
110

Ile Gly Asp Ile
125

Gly Gly Arg Ala
Gly Gly Lys- Leu
160

Gly Lys Ile Glu
175

Ala Ala Asp Iis
190

Ser Val Leu‘Tyr'
205 ’

Phe Gly Gl§ Lys
val Asn Gly Ile
240

Gly Gly Gly Thr .
255

Ala Thr val Ala
270

Gly Phe Lys Ala
285

Ile Thr Lys Lys

Lys Gly Leu Gly
320



Leu
Gln
Leu
Ala
Ile
385
Giu
Phe
Glu
Lys
Lys

465

Glu

Thr
Ala
545
Leu
Gly

val

Arg

Lys
Asn
Thr
Ala
370
Thr
Lys
Asn
Ala
Gln
450

Ala

Ala

Lys

Glu

Thr

530

Asp

Arg

Leu

Gly

Phe
610

Lys

Val

Thr
355

Leu

Thr

Leu

Asp

val

435

Asn

Glu

val

Asp

Glu

515

Glu

His

Lys

Phe

Gly

595

Thr

val

Asp

340

Lys

Asp

Phe

Glu

Ile

420

Lys

Vval

Ala

Ala

Asn

500

Ser

Lys

Asp

Glu

Gln

580

Tyr

Glu

val Thr

325

Ala

Leu

Ala

Ala

Ala

405

Ala

Thr

Asp

Ala

Ala

485

Ile

Asp

Leu

Thr

Thr

565

Pro

Lys

Asn

DE 601 26 249 T2 2008.05.29

Lys

Ala

Thr

Glu

390

val

Asp

Ala

Ala

Ala

470

Lys

Ala

Ser

Asp

Arg

550

Arg

Tyr

Ser

Phe

Asn Leu Thr

Val

Asp

Thr

375

Glu

Ala

Ser.

Asn

Lys

Lys

Thr

360

Asn

Thr

Asp

Leu

Glu

440

val

455

Gly

val

Lys

Lys

Thr

535

Leu

Gln

Asn

Glu

Ala
615

Thr

Thr

Lys

Phe

520

Arg

Asn

Gly

val

Ser

600

Ala

Ala
345

Asp
Ala
Lys
Thr
Asp
425
Ala
Lys
Ala
Asp
Ala
505
val
Leu
Gly
Leu
Gly
585

Ala

Lys

Lys Thr Val Asn Glu Asn

330

Ala Glu
Ala Ala
Leu Asn

Thr Asn
395

Val Asp
410

Glu Thr
Lys Gln
Ala Ala
Asn Thr

475

Ile Lys
490 .

Asn Ser
Arg Ile

Ala Ser

Leu Asp
555

Ala Glu
570
Arg Phe

Val Ala

Ala Gly

128/299

Ser

Leu

Lys

380

Ile

Lys

Asn

Thr

Glu

460

Ala

Ala

Ala

Asp

Ala

540

Lys

Gln

Asn

Ile

val
620

Glu

Ala

365

Leu

val

His

Thr

Ala

445

Thr

Ala

Asp

Asp

Gly

525

Glu

Thr

Ala

Val

Gly

605

Ala

Ile

350

Asp

Gly

Lys

Ala

Lys

430

Glu

Ala

Asp

Ile

val

510

Leu

Lys

val

Ala

Thr

590

Thr

Val

335

Glu
Thr
Glu
Ile
Glu
415
Ala
Glu
Ala
Lys
Ala

495

Tyr

Asn
Ser
Ser
Leu
575
Ala
Gly

Gly

Lys ‘
Lys
Asp
Asn
Asp
400
Ala
Asp
Thr

Gly

Ala
480

Thr

Ala
Ile
Asp
560
Ser
Ala
Phe

Thr



DE 601 26 249 T2 2008.05.29

Ser Ser Gly Ser Ser Ala Ala Tyr His Val Gly val Asn Tyr Glu Trp
630 ’

625

Leu Glu His His His His His His

<210>
<211>
<212>
<213>

<220>
<223>

<400>
atggtcgeccg
aaagacaaag
aagctggcegg
aaattgaaga
cagctcatta
accgecttte
cgccagttca
ggcggcaggg
acctacacca
ccagaactca
gtcatcagceg
tttggcggaa
cgccatatcg
aacgacgacg
caagaaatca
attaccaaaa
ctgaaaaaag
gccaaagtaa
gatgccgett
ttgggagaaa
gaaaaattag
gcecgattcat
gccaaacaga
actgcagcag
gaagctgtcg
attgctaaaa
gtcagaattg
gaaaaatcca
ctgcgcaaag
ccttacaacg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

111
593
PRT
Artificial Sequence

111

645

110
1782
DNA
Artificial Sequence

110

ccgacatcgg
gtttgcagte
cacaaggtgc
acgacaaggt
ccttggagag
agaccgagca
gaatcggcga
cgacatatcg
tagatttcge
atgtcgacct
gttcegtecet
aagcccagga
gececttgeege
atgttaaaaa
acggtttcaa
aagacgcaac
tcgtgactaa
aagctgcaga
tagcagatac
atataacgac
aagccgtggc
tggatgaaac
cggccgaaga
gcaaagccga
ctgcaaaagt
aagcaaacag
atggtctgaa
ttgccgatca
aaacccgccea
tgggtctcga

deltaG741-961c

deltaG741-961c

tgcggggett
tttgacgctg
ggaaaaaact
cagccgtttce
tggagagtte
aatacaagat
catagcgggce
cgggacggceg
cgccaagcag
ggcecgecgee
ttacaaccaa
agttgcegge
caagcaactc
agctgccact
agctggagag
tgcagccgat
cctgaccaaa
atctgaaata
tgatgccget
atttgctgaa
tgataccgtc
caacactaag
aaccaaacaa
agctgecget
taccgacatce
tgccgacgtg
cgctactacc
cgatactcgce
aggecttgea
gcaccaccac

635

gccgatgecac
gatcagtccg
tatggaaacg
gactttatcce
caagtataca
tcggagcatt
gaacatacat
ttcggttcag
ggaaacggca
gatatcaagc
gccgagaaag
agcgcggaag
gagggtggcg
gtggccattg
accatctacg
gttgaagcceg
accgtcaatg
gaaaagttaa
ctggatgcaa
gagactaaga
gacaagcatg
gcagacgaag
aacgtcgatg
ggcacagcta
aaagctgata

-tacaccagag

gaaaaattgg
ctgaacggtt
gaacaagccg
caccaccact

taaccgcacce
tcaggaaaaa
gtgacagcct
gccaaatcga
aacaaagcca
ccgggaagat
cttttgacaa
acgatgccgg
aaatcgaaca
cggatggaaa
gcagttactc
tgaaaaccgt
gaggcactgg
ctgctgecta
acattgatga
acgactttaa
aaaacaaaca
caaccaagtt
ccaccaacgce
Caaatatcgt
ccgaagcatt
ccgtcaaaac
ccaaagtaaa
atactgcage
tcgctacgaa
aagagtctga
acacacgcett
tggataaaac
cgctcteeag
ga

640

gctecgaccat
Cgagaaactg
caatacgggc
agtggacggg
ttcecgectta
ggttgcgaaa
gctteecgaa
cggaaaactg
tttgaaatcg
acgccatgec
cctcggtate
aaacggcata
atccgecaca
caacaatggc

agacggcaca.

aggtctgggt
aaacgtcgat
agcagacact
cttgaataaa
aaaaattgat
caacgatatc
cgccaatgaa
agctgcagaa
cgacaaggcc
caaagataat
cagcaaattt
ggcttctgcet
agtgtcagac
tctgttccaa

Met Val Ala Ala Asp Ile Gly Ala Gly Leu Ala Asp Ala Leu Thr Ala

129/299

60
120
i80
240
300
360
420
480
540
600
660
720
780
840
300
960
1020
1680
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1782.



Pro Leu ASp
Ser Val Arg
35

Lys Thr Tyr
50

Asp Lys Val
65

Gln Leu Ile
His Ser Ala

- His Ser Gly
115

Ala Gly Glu
130

Thr Tyr Arg
145

Thr Tyr Thr
His Leu Lys

Lys Pro Asp
- 195

Asn Gln Ala
210

Ala Gln Glu
225

Arg His Ile
Gly Ser Ala

Ile Ala Ala
275

Gly Glu Thr
290

Asp Ala Thr

His

20

Lys

Gly

Ser

Thr

Leu

100

Lys

His

Gly

Ile

Ser

180

Gly

Glu

vVal

Gly

Thr

260

Ala

Ile

Ala

DE 601 26 249 T2 2008.05.29

Lys Asp
Asn Glu
Asn Gly

Arg Phe
70

Leu Glu
85

Thr Ala
Met Val

Thr Ser

Thr Ala
150

Asp Phe
165

Pro Glu
Lys Arg
Lys Gly
Ala Gly

230

Leu Ala
245

Asn Asp
Tyr Asn

Tyr Asp

Ala Asp

Lys

Lys

Asp

Asp

Ser

Phe

Ala

Phe

135

Phe

Ala

Leu

His

Ser

215

Ser

Ala

Asp

»
g

Ile
295

val

Gly

Leu
40

Ser

Phe

Gly

Gln

Lys

120

Asp

Gly

Ala

Asn

Ala
200

Lys
Asp
Gly
280

Asp

Glu

Leu
25

Lys

Leu

Ile

Glu

Thr

105

Arg

Lys

Ser

Lys

val

185

val

Ser

Glu

Gln

Ala

10

Gln
Leu
Asn
Arg
Phe
90

Glu
Gln
Leu
Asp
Gln
170
Asp
Ile
Leu
Val
Leu
250
Lys
Glu

Asp

Asp

Ser
ala
Thr
Gln
75

Gln
Gln
Phe
Pro
Asp
1558
Gly
Leu
Ser
Gly
Lys
235

Glu

Lys

Asp

Leu

Ala

Gly

60

Ile

val

Ile

Arg

Glu

140

Ala

Asn

Ala

Gly

Ile

220

Thr

Gly

Ala

Asn

Thr

300

Phe

130/299

Thr

Leu

30

Gln
45

Lys
Glu
Tyr
Gln
Ile
125
Gly
Gly
Gly
Ala
Ser
205
Phe
Val
Gly
Ala
Gly
285

Ile

Lys

Gly

Leu

val

Lys

Asp

110

Gly

Gly

Gly

Lys

Ala

190

vVal

Gly

Asn

Gly

Gly

15

Asp Gln
Ala Glu
Lys Asn
Asp Gly

80

Gln Ser
95

Ser Glu
Asp Ile
Arg Ala
Lys Leu

160

Ile Glu
175 .

Asb fle
Leu Tyr-
Gly Lys

Gly Ile. -
240

Gly Thr
255 .

val Ala

- Lys Ala

Lys Lys

Leu Gly



305

Leu Lys

Gln Asn

Leu Thr

Ala Ala

370

Ile Thr
385

Glu Lys
Phe Asn
Glu Ala
Lys Gln

450
Lys Ala
465
Glu Ala
Asn Lys
Arg Glu
Thr Thr

530

Ala Asp
545

Leu Arg
Gly Leu

His

<210>

Lys

Val

Thr
355

Leu
Thr
Leu
Asp
val
435

Asn

Glu

‘Val

Asp

Glu

515

Glu

His

Lys

Phe

112

val

Asp

340

Lys

Asp

Phe

Glu

Ile

420

Lys

Vval

Ala

Ala

Asn

500

Ser

Lys

Asp

Glu

Gln
580

val
325
Ala
Leu
Ala
Ala
ala
405
Ala
Thr
Asp
Ala
Ala
485
Ile
ASp
Leu
Thr
Thr

565

Pro
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310 -

Thr Asn Leu

Lys

Ala

Thr

Glu

390

Val

Asp

Ala

Ala

Ala

470

Lys

Ala

Ser

Asp

Arg

550

Arg

Val
Asp
Thr
375
Glu
Ala
Ser
Asn
Lys
455
Gly
val
Lys
Lys
Thr
535
Leu

Gln

Asn

Lys

Thr
360

Asn

Thr

Asp

Leu

Glu

440

val

Thr

Lys
Phe
520
Arg
Asn

Gly

val

Thr

Ala

345

Asp

Ala

Lys

Thr

Asp

425

Ala

Lys

Ala

Asp

Ala

505

Val

Leu

Gly

Leu

Gly
585

Lys

330

Ala

Ala

Leu

Thr

Val

410

Glu

Lys

Ala

Asn

Tle

490

Asn

Arg

Ala

Leu

Ala
570

Leu

315

Thr Val Asn

Glu

Ala

Asn

Asn

395

Asp

Thr

Gln

Ala

Thr

475

Lys

Ser

Ile

Ser

Asp

555

Glu

Glu

Ser

Leu

Lys

380

Ile

Lys

Asn

Thr

Glu

460

Ala

Ala

Ala

Asp

Ala

540

Lys

Gln

His

131/299

Glu

-‘Ala

365

Leu
Val
His
Thr
Ala
445
Thr
Ala
Asp
Asp
Gly
525
Glu
Thr

Ala

His

Glu

Ile
350

Asp
Gly
Lys
Ala
Lys

430

Glu

Ala

Asp
Ile
Val

510

Leu
Lys
Val
Ala

His
580

Asn

335

Glu

Thr

Glu

Ile

320

Lys

Lys

Asp

Asn

Asp

- 400

Glu
415

Ala

Glu
A;a
Lys
Ala
495
Tyr
Asn
Ser
Ser
Leu

575

His

Ala

Asp

Thr

‘Gly

Ala’
480
Thr'
Ala
Ile
Asp
560

Ser

His



<211>
<212>
<213>

<220>
<223>

<400>
atggtcegeeg
aaagacaaag
aagctggegg
aaattgaaga
cagctcatta
accgecettte
> cgecagttca
ggcggcagygyg
acctacacca
ccagaactca
gtcatcagceg
tttggecggaa
cgccatatceg
cccgacttca
tcagcagcag
tgtgceggte
ccgaatctge
ctcaaacctg
acaggcgaat
tataacgaaa
ggcggtaaag
ccgacggata
ggcgggcegtt
ataatgaata
tgggtcaagce
agggcaggca
ttgctcgact
gattacggca
ggcaatgacg
gctcaaaaay
gaaatgtatg
actgccatgt
ccgattcaaa
ctgctgcaga
gctcaggaca
ggtaaggcca
ggtacatccg
aaaaaaggcg
atcgaaggcyg
aaaggtgcge
gtctatctgg
ctgcagctgg
ggtacggcga
ctcaacagta
tctttectteca
aaaacagcgg
cggactgctt
ggcggcagea
cccgagacgg

3939

DNA
Artificial Sequence

deltaG741-983

112

ccgacatcgyg
gtttgcagtc
cacaaggtgce
acgacaaggt
ccttggagag
agaccgagca
gaatcggcga
cgacatatcg-
tagatttcge
atgtcgacct
gttcecgtcct
aagcccagga
gecttgecge
atgcaggcgg
tatcttacge
gggatgacgt
ataccggaga
caattgaagc
ccgteggecag
attacaaaaa
acattgaagc
tccgecacgt
ccgtggacgg
cgaatgatga
tgggcgaacg
ctgeccgacct
attccggegg
acctgtecta
cacaagctca
gcattatcac
gagaaccggg
ggtgcectgte
ttgceggaac
aataccegtg
tcggtgecagt
tgaacggacc
atattgecta
gcagccaact
gttegetggt
tgatttataa
cagataccga
acggcaaagg
ttatcggcag:
ccggacgacg
caaacatcga
gcagtgaagg
cggcagecggc
atctggaaaa
ttgaaactgc

DE 601 26 249 T2

tgcggggett
tttgacgectyg
ggaaaaaact
cagecegttte
tggagagttc
aatacaagat
catagegggce
cgggacggcg
cgccaagcag
ggccgecgee
ttacaaccaa
agttgcegge
caagcaacte
taccggtate
cggtatcaag
tgcggttaca
ctttccaaac
aggctataca
catatccttt
ctatacggcg
ttctttcgac
aaaagaaatc
cagacctgca
aaccaagaac
tggegtgege
tttccaaata
tgataaaaca
ccacatcegt
gcccaacaca
agtcgcagge
tacagaaccy
ggcaccctat
atccttttce
gatgagcaac
cggcgtggac
cgcgteettt
ctcectteegt
gcaactgcac
gttgtacgge
cggggcggca
ccaatccggce
tacgctgtac
caagctgtac
tgttecctte
aaccgacggce
cgacacgctg
acattccgceg
cctgatggte
ggcagccgac

gccgatgcac
gatcagtccg
tatggaaacg
gactttatcce
caagtataca
tcggagecatt
gaacatacat
ttcggttcag
ggaaacggca
gatatcaagc
gccgagaaag
agcgcggaag
gagggatccg
ggcagcaaca
aacgaaatgt
gacagggatg
ccaaatgacg
ggacgcgggyg
cccgaactgt
tatatgcgga
gatgaggccg
ggacacatcg
ggeggtattg
gaaatgatgg
atcgtcaata
gccaattcgg
gacgagggta
aataaaaaca
tatgcecctat
gtagaccgca
cttgagtatg
gaagcaagcg
gcacccatcg
gacaacctgce
agcaagttcg
ccgtteggeg
aacgacattt
ggcaacaaca
aacaacaaat
tcecggeggea
gcaaacgaaa
acacgtttgg
atgtcggcac
ctgagtgccg
ggcctgetgg
tcctattatg
cccgeeggte
gaactggatg
cgcacagata

132/299

2008.05.29

taaccgcacc
tcaggaaaaa
gtgacagecet
gccaaatcga
aacaaagcca
ccgggaagat
cttttgacaa
acgatgccgg
aaatcgaaca
cggatggaaa
gcagttactc
tgaaaaccgt
gcggaggcgg
gcagagcaac
gcaaagacag
ccaaaatcaa
catacaagaa
tagaggtagg
atggcagaaa
aggaagcgece
ttatagagac
atttggtcte
cgceccgatge
ttgcagccat
acagttttgg
aggagcagta
tccgectgat
tgcttttcat
tgccatttta
gtggagaaaa
gctccaacca
teccgtttcac
taaccggcac
gtaccacgtt
gctggggact
actttaccge
caggcacggg
cctatacggg
cggatatgcg
gcctgaacag
ccgtacacat
gcaaactgct
gcggcaaggg
ccaaaatcgg
cttcectega
tcegtegegyg
tgaaacacgce
cctcegaate
tgcecgageat

gctcgaccat
cgagaaactg
caatacgggc
agtggacggg
ttcegectta
ggttgcgaaa
getteccgaa
cggaaaactg
tttgaaatcg
acgccatgcee
cctcggtate
aaacggcata
cacttctgeg
aacagcgaaa

aagcatgcte -

tgceeccecee
tttgatcaac
tategtcgac
agaacacggc
tgaagacgga

tgaagcaaag -

ccatattatt
gacgctacac
ccgcaatgeca
aacaacatcg
ccgocaageg
gcaacagagc
cttttcgaca
tgaaaaagac

gttcaaacgg

ttgcggaatt
ccgtacaaac

ggcggctctg‘
‘'gctgacgacg .

gctggatgeg

cgatacgaaa -

cggcctgate
caaaaccatt
cgtcgaaacce
cgacggcatt

caaaggcagt -

gaaagtggac

ggcaggctat

gcaggattat

cagcgtcegaa
caatgcggca
cgtagaacag

atccgcaaca -

ccgeeectac

60

120
180
240
300
360
420
480
540
600
660
720
780

840
900

860

1020
1080

1140
1200

1260

1320
1380

- 1440

1500

1560

1620
1680
1740
1800
1860
1920

- 1980

2040
2100
2160

12220

2280
2340
2400
2460
2520
2E8¢
2640
2700
2760
2820
2880
2940



ggcgcaactt
atcttcaaca
cagggacgce
gtcatcgcge
atgcgcggea
gccgecacac
gacagcatta
ggectgttct
catgcggaag
gttcegtttyg
aaacaggatg
gaaggcacgce
gteetgtttg
ggcggettta
acccgtctog
gcacgttaca
ggctaccggt

113
131

<210>
<211>
<212>
<213>

<220> .
<223> del
113
Ala

<400>
Met val
1

Pro Leu Asp

Val Arg

35

Serx

Thr
50

Lys Tyr

PRT
Artificial Sequence

tccgegeage
gtctegecege
gcctgaaage
aaacccaaca

-gtacccaaac

tgggcatggg
gtctgtttge
cctacggacg
gcagcgtcaa
ccgcaacggg
cattcgeccga
tggtcggact
caacggcgdg
ccggegegac
ttgecggect
gctacgeegg
tcctcgagca

2

taG741-983

Ala Asp Ile

5

His
20

Lys Asn

Gly Asn

Lys Asp
Glu

Gly

DE 601 26 249 T2

ggcagccgta
taccgtctat
cgtatcggac
ggacggtgga
cgtcggcatt
acgcagcaca
aggcatacgg
ctacaaaaac
cggcacgcetg
agatttgacg
aaaaggcagt
cgcgggtetg
cgtggaacgc
tgcagcaacc
gggcgeggat
ttccaaacag
ccaccaccac

Gly Ala

Lys Gly

Leu
40

Lys

Asp Ser

Gly
Leu
25

Lys

Leu

Asp Lys
65

Gln Leu

His Ser

His Ser

Ala Gly

130

Thr
145

TYX

val

Ile

Ala

Gly

115

Glu

Arg

Phe
70

Ser Arg

Leu Glu

85

Thr

Leu Thr ala

100

Lys Met

His Thr Ser

Ala
150

Gly Thr

Vali

Asp
Ser
Phe
Ala
Phe

135

Phe

Phe

Gly

Gln

Lys

120

Asp

Gly

cagcatgcga
gcegacagta
gggttggacc
acgtgggaac
gcecgcgaaaa
tggagcgaaa
cacgatgcgg
agcatcagcec
atgcagctgg
gtcgaaggeg
gctttggget
aagctgtcge
gacctgaacg
ggcaagacgg
gtcgaattcg
tacggcaacc
caccactga

Leu Ala

10

Gln Ser

Leu Ala
Asn’

Thr

Gln
75

Ile Arxg

Phe
90

Glu Gln

Thr Glu Gln

105

Arg Gln Phe

Lys Leu Pro

Ser Asp

155

Asp

2008.05.29

atgccgcecga
ccgeegecca
acaacggcac
agggceggtgt
ccggcgaaaa
acagtgcaaa
gcgatatcgg
gcagcaccgg

‘gcgcactggg

gtctgcgcta
ggagcggcaa

-aaccettgag

gacgcgacta
gggcacgcaa
gcaacggctg
acagcggacg

cggtgtacge
tgccgatatg
gggtctgege
tgaaggcaaa
tacgacagca
tgcaaaaacc
ctatctcaaa
tgcggacgaa
cggtgtcaac
cgacctgcte
cagcctcact
cgataaagcce

cacggtaacg -

tatgccgcac
gaacggcttg
agtcggcegta

Asp Ala Leu Thr Ala

15

Leu Thr Leu Asp Gln

30

Ala
45

Gly
60
Ile

Val

Ile

Gln Gly Ala Glu

Lys Leu Lys 2Asn

Glu val Asp Gly

80

Tyr Lys Gln Ser

95

Gln Asp Ser Glu

110

Arg
125

Glu
140

Ala

133/299

Ile Gly Asp Ilé
Gly Gly Arg ala

Gly Gly Lys Leu’

- 160

3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600

‘3660

3720
3780
3840
3900
3939



Thr

His

LySs

Ala

Ile

Asp

305

Asn

Gly

Ser

Tyr
385
Gly
Thr

Ile

Pro

Tyxr
Leu
Pro
Gln
210
Gln
His
Thr
Ser
Lys
290
Asp
Asn
Leu
val
Phe
370
Lys
Gly
Glu

Asp

Ala
450

Thr

Lys

Asp

195

Ala

Glu

Ile

Ser

Arg

275

Asn

val

Leu

Ile

Glu

355

Pro

Asn

Lys

Ala

Leu
435

Gly

Ile

Asp

165

Ser
180

Gly

Glu

val

Gly

Ala

260

Ala

Glu

aAla

His

Asn

340

val

Glu

Tyr

Asp

Lys

420

val

Gly

Pro

Lys

Lys

Ala

Leu

245

Pro

Thr

Met

val

Thr

325

Leu

Gly

Leu

Thr

Ile

405

Pro

Ser

Ile

DE 601 26 249 T2 2008.05.29

Phe Ala
Glu Leu
Arg His

Gly Ser
215

Gly Ser
230

Ala Ala

Asp Phe

Thr Ala
Cys Lys
295

Thr Asp
310

Gly Asp

Lys Pro

Ile Val

Tyr Gly
375

Ala Tyr
390

Glu Ala
Thr Asp

His Ile

Ala Pro
455

Ala

Asn

Ala
200

Ala

Lys
Asn
Lys
280
AsSp
Arg
Phe
Ala
Asp
360
Arg
Met
Ser
Ile
Ile

440

Asp

Lys

Val
185

val

Ser
Glu
Gln
Ala
265
Ser
Arg
Asp
Pro
Ile
345
Thr
Lys
Arg
Phe
Arg
425

Gly

Ala

Gln
170

Asp
Ile
Leu
val
Leu
250
Gly
Ala
Ser
Ala
Asn
330
Glu
Gly
Glu
Lys
Asp
410
His
Gly

Thr

Gly Asn Gly Lys

Leu Ala
Ser Gly
Gly Ile

220

Lys Thr
235

Glu Gly
Gly Thr
Ala val

Met Leu
300

Lys Ile
315

Pro Asn
Ala Gly
Glu Ser
His Gly

380

Glu Ala
395

.Asp dlu
Val Lys

Axg Ser

Leu His
460

134/299

Ala
Ser
205
Phe
val
Sez
Gly
Ser
285

Cys

Asn

Asp

val

365

Tyr

Pro

Ala

Glu

Val

445

Ile

Ala
190

Val
Gly
Asn
Gly
Ile
270
Ala
Ala
Ala
Thr
350
Gly
Asn
Glu
§a1
Ile
430

Asp

Met

Ile
175
Asp
Leu
Gly
Gly
Gly
255
Gly
Ala

Gly

Pro

Glu
Ile
Tyr
Lys
Ile
240
Gly
Ser
Gly
Arg

Pro

320

Tyr
335
Gly
Ser
Glu
Asp
Ile
415
Gly

Gly

Asn

Lys
Arg
Ile
Asn
Gly
400
Glu_
AHis
Arg

Thr -



Asn
465

Trp
Gly
Ser
Lys
Leu

545

Gly

"Glu
Cys
625

Pro

Leu
Val
Asn
705
Gly

Gly

Asn

Asp
val
Thr
Glu
Thxr
‘530
Ser
Asn
Giu
'Ser
Pro
610
Leu
Ile
Ala
Arg
Asp
690
Gly
Thr

Gly

Thr

Glu
Lys
Thr

Glu
515
Asp
Tyr
Asp
Lys
Gly
595
Leu
Ser
Gln
Ala
Thr

675

Ser
Pro

Ser

Leu

Tyr
155

Thr

Leu

Ser
500

Gln

Glu

His

Ala

Asp

580

Glu

Glu

Ala

Ile

Leu

660

Thr

Lys

Ala

Asp

Ile

740

Thr

DE 601 26 249 T2 2008.05.29

Lys Asn Glu Met

470

Gly Glu Arg Gly

485

Arg Ala

Tyr Arg
Gly Ile

Ile Arg
550

Gln Ala
565

Ala Gln
Lys Phe

Tyr Gly

Pro Tyr
630

Ala Gly
645

Leu Leu
Leu Leu
Phe Gly
Sef Phe

710

Ile Ala
725

Lys Lys

Gly Lys

Gly
Gln
Arg
535
Asn
Gin
Lys
Lys
Ser

615

Glu

Gln
Thr

695

Pro
Tyr

Gly

Thr’

Thr

Ala
520
Leu
Lys
Pro
Gly
Arg
600
Asn
Ala
Ser
Lys
Thr
680
Gly
Phe
Ser

Gly

Ile
760

Met

val

Ala-

505

Leu

Met

Asn

Asn

Ile

585

Glu

His

Ser

Phe

TYyr

665

Ala

Leu

Gly

Phe

Ser

745

Ile

val

Arg

490

Asp

Leu

Gln

Met

Thr

570

Ile

Met

val
Ser
650

Pro

Gln

Asp
Arg
730

Gln

Glu

Ala
475
Ile
Leu
A§p
Gln
Leu

555

Thr

Gly
Arg
635

Ala
Trp
Asp
Asp
Phe
715
Asn

Leu

Gly

Ala
Val
Phe
Tyr
Ser
540
Phe
Ala
vVal
Gly
lle
620
Phe
Pro
Met
Ile
Ala
700
Thr
Asp

Gln

Gly

135/299

Ile
Asn
Gln
Ser
525
Asp
Ile
Leu
Ala
Glu
605
Thr
Thr
Ile
Ser
Gly
685
Gly
Ala
Ile

Leu

Ser
765

Arg

Asn

Ile

510

Gly

Phe

Leu

‘Gly

590

Pro

Ala

val

Asn

670

Ala

Lys

Asp

Ser

His

750

Leu

Asn Ala
480 -

Ser Phe
495

Ala Asn
Gly Asp
ély Asn
Ser Thr

560

Pro Phe
575

Va} Asp
Gly Thr
Met ';I‘rp.v
Thr Asn

. 640

Thr Gly
655 -

Asp ‘Asn '
Vgl Gly " .
Ala Met
Thr Lys
7?0

Gly Thr
735

Gly Ksn

val Leu -
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Tyr Gly Asn Asn Lys Ser Asp Met Arg Val Glu Thr Lys Gly Ala Leu
770 . 775 780 .

Ile Tyr Asn Gly Ala Ala Ser Gly Gly Ser Leu Asn Ser Asp Gly Ile
785 790 795 800

val Tyr Leu Ala Asp Thr Asp Gln Ser Gly Ala Asn Glu Thr Val His
805 810 815

Ile Lys Gly Ser Leu Gln Leu Asp Gly Lys Gly Thr Leu Tyr Thr Arg
820 825 830

Leu Gly Lys Leu Leu Lys Val Asp Gly Thr Ala Ile Ile Gly Gly Lys
835 840 845

Leu Tyr Met Ser Ala Arg Gly Lys Gly Ala Gly Tyr Leu Asn Ser Thr
850 - B55 , 860

Gly Arg Arg Val Pro Phe Leu Ser Ala Ala Lys Ile Gly Gln Asp Tyr
865 ’ 870 875 . 880

Ser Phe Phe Thr Asn Ile Glu Thr Asp Gly Gly Leu Leu Ala Ser Leu
‘885 890 895

Asp Ser Val Glu Lys Thr Ala Gly Ser Glu Gly Asp Thr Leu Ser Tyr
900 905 910

Tyr Val Arg Arg Gly Asn Ala Ala Arg Thr Ala Ser Ala Ala Ala His
915 520 925

Ser Ala Pro Ala Gly Leu Lys His Ala Val Glu Gln Gly Gly Ser Asn
930 . 935 940

Leu Glu Asn Leu Met Val Glu Leu Asp Ala Ser Glu Ser Ser Ala Thr
945 950 955 960

Pro Glu Thr Val Glu Thr Ala Ala Ala Asp Arg Thr Asp Met Pro Gly
965 970 975

Ile Arg Pro Tyr Gly Ala Thr Phe Arg Ala Ala Ala Ala Val Gln His
980 985 990

Ala Asn Ala Ala Asp Gly Val Arg Ile Phe Asn Ser Leu Ala Ala Thr
995 1000 1005

val Tyr Ala Asp Ser Thr Ala Ala His Ala Asp Met Gln Gly Arg Arg
1010 © 1015 1020

Leu Lys Ala Val Ser Asp Gly Leu Asp His Asn Gly Thr Gly Leu Arg
1025 1030 : 1035 1040

Val Ile Ala Gln Thr Gln Gln Asp Gly Gly Thr Trp Glu Gln Gly Gly
1045 1050 1055

val Glu Gly Lys Met Arg Gly Ser Thr Gln Thr Vval Gly Ile Ala Ala
1060 1065 1070

136/299
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Lys Thr Gly Glu Asn Thr Thr Ala Ala Ala Thr Leu Gly Met Gly Arg
1075 1080 ’ 1085

Ser Thr Trp Ser Glu Asn Ser Ala Asn Ala Lys Thr Asp Ser Ile Ser
1090 1095 . 1100

Leu Phe Ala Gly Ile Arg His Asp Ala Gly Asp Ile Gly Tyr Leu Lys
1105 1110 1115 1120

Gly Leu Phe Ser Tyr Gly Arg Tyr Lys Asn Ser Ile Ser Arg Ser Thr
1125 1130 1135

Gly Ala Asp Glu His Ala Glu Gly Ser Val Asn Gly Thr Leu Met Gln
1140 1145 1150

Leu Gly Ala Leu Gly Gly Val Asn Val Pro Phe Ala Ala Thx Gly Asp
1155 1160 1165

Leu Thr Val Glu Gly Gly Leu Arg Tyr Asp Leu Leu Lys Gln Asp Ala -
1170 1175 1180

Phe Ala Glu Lys Gly Ser Ala Leu Gly Trp Ser Gly Asn Ser Leu Thr
1185 1190 1195 1200

Glu Gly Thr Leu Val Gly Leu Ala Gly Leu Lys Leu Ser Gln Pro Leu
1205 1210 1218

Ser Asp Lys Ala Val Leu Phe Ala Thr Ala Gly Val Glu Arg Asp Leu
1220 1225 1230

Asn Gly Arg Asp Tyr Thr Val Thr Gly Gly Phe Thr Gly Ala Thr Ala
1235 1240 1245

Ala Thr Gly Lys Thr Gly Ala Arg Asn Met Pro His Thr Arg Leu Val
1250 1255 1260

Ala Gly Leu Gly Ala Asp Val Glu Phe Gly Asn Gly Trp Asn Gly Leu
1265 1270 ) 1275 1280

Ala Arg Tyr Ser Tyr Ala Gly Ser Lys Gln Tyr Gly Asn His Ser'G1y
1285 1290 1295

Arg Val Gly val Gly Tyr Arg Phe Leu Glu His His His His His ﬁis‘ -

1300 1305 1310

<210> 114

<211> 2028

<212> DNA

<213> Artificial Sequence

<220>
<223> deltaG741-0RF46.1

<400> 114
atggtcgecg ccgacatcgg tgcggggett gecgatgecac taaccgcace getcgaccat
aaagacaaag gtttgcagtc tttgacgetg gatcagtcecg tcaggaaaaa cgagaaactg

137/299

60
120



aagctggcgg
aaattgaaga
cagctcatta
accgeettte
cgccagttca
ggcggcagyag
acctacacca
ccagaactca
gtcatcagcg
tttggcggaa
cgccatatcg
ttggcaaacg
aaataccacc
ggaaaaatac
aatatcggct
aaccatgect
taccgcatcce
ggcggegget
gttgecccaaa
gaccgtttce
‘gccacecgat
actgcagata
gcegtgeagg
tccaccgaaa
tatgccgcag
gaagccgtca
ggaaaatacg
atcgcattgce
aaatacccgt
aaagaaaaca
gaccaacgcc
aagcacgtga

115
675
PRT

<210>
<211>
<212>
<213>

<220>
<223>

<400> 118
Met Val

1

Pro Leu

Ser Val
35

Lys Thr
50

Asp Lys
65

cacaaggtgc
acgacaaggt
ccttggagag
agaccgagca
gaatcggcga
cgacatatcg
tagatttcge
atgtcgacct
gttecgtect
aagecccagga
gccttgecge
attettttat
tattcggcag
aaagccatca
acattgtccg
cacattccga
attgggacgg
atceccgetcece
atatccgcect
acaatgccgg

.acagececccga

tcgttaaaaa
gcataagcga
acaagatggce
cagccatccg
gcaatatctt
gcttgggcegg
cgaaagggaa
ccccttaceca
tcacctecte
acccgaagac
aatatgatac

5

20
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ggaaaaaact
cagccgtttce
tggagagttc
aatacaagat
catagcgggc
cgggacggceg
cgccaagecag
ggeegeecgcee
ttacaaccaa
agttgeccggce
caagcaactc
ccggeaggtt
caggggggaa
gttgggcaac
cttttccgat
ttctgatgaa
atacgaacac
caaaggcgcg
caacctgacc
tagtatgctg
gctggacaga
catcatcggce
aggctcaaac
gcgcatcaac
cgattgggca
tatggcagcc
catcacggca
atccgeecgte
ttcccgaaat
aaccgtgeeg
aggcgtaccg
gctegagceac

Artificial Sequence

deltaG741-0ORF46.1

Ala Ala Asp Ile Gly Ala

Asp His Lys Asp Lys Gly

Arg Lys Asn Glu Lys Leu

40

Tyr Gly Asn Gly Asp Ser

55

val Ser Arg Phe Asp_Phe

70

tatggaaacg
gactttatce
caagtataca
tcggageatt
gaacatacat
ttcggttcag
ggaaacggca
gatatcaage
gccgagaaag
agcgcggaag
gacggtggeg
ctcgaccgtce
cttgecegage
ctgatgatte
cacgggcacqg
gccggtagtce
catceecgeeg
agggatatat
gacaaccgca
acgcaaggag
tcgggcaatg
gcggcaggag
attgctgtca
gatttggcag
gtccaaaacce
atccccatcea
catectatca
agcgacaatt
atccgttcaa
ccgtcaaacg
tttgacggta
caccaccace

gtgacagcct
gccaaatcga
aacaaagcca
ccgggaagat
cttttgacaa
acgatgccgg
aaatcgaaca
cggatggaaa
gcagttacte
tgaaaaccgt
gaggcactgg
agcatttcga
gcagcggcca
aacaggcggce
aagtccattc
ccgttgacgg
acggctatga
acagctacga
gcaccggaca
taggcgacgg
ccgccgaage
aaattgtcgg
tgcacggctt
atatggecgca
ccaatgccgce
aagggattgg
ageggtcegea
ttgecgatge
acttggagca
gcaaaaatgt
aagggtttce
accactga

caatacggge
agtggacggg

ttcegectta

ggttgcgaaa
gcttcecgaa
cggaaaactg

‘tttgaaatcg

acgccatgcece
ccteggtate
aaacggcata
atcctcagat
acccgacggyg

tatcggattg-

cattaaagga
ccecttegac
atttagcectt
cgggccacag
cataaaaggc
acggcttgcece
attcaaacge
cttcaacgge
cgcaggcgat,
gggtctgett
actcaaagac
acaaggcata
agctgttegg
gatgggcgcg
ggcatacgcee
gcgttacgge
caaactggca
gaattttgag

Giy Leu Ala Asp Ala Leu Thr ala

10

15

Leu Gln Ser Leu Thr Leu Asp Gln

25

30

Lys Leu Ala Ala Gln Gly Ala Glu

45

Leu Asn Thr Gly Lys Leu Lys Asn

60

Ile Arg Gln Ile Glu Vval Asp Gly

75

138/299

80

180
240
300
360
420
480
540
600
660
720

780

840
900
960
1020
1080

- 1140

1200
1260

- 1320

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920

"1980

2028



Gln

His

His

Thr
145
Thr
His
Lys
Asn
Ala
225
Gly
Arg
Gly
Ser
305
Asn
Ser

.Ser

Glu

Leu

Ser

Ser

Gly
130

Leu

Pro

Gln

210

Gln

His

Ser

Gln

Glu

290

His

Ile

Pro

Pro

His
370

DE 601 26 249 T2 2008.05.29

Ile Thr Leu Glu Ser Gly Glu

Ala

Gly
115

Glu

Arg

Thr

Lys

Asp

195

Ala

Glu

Ile

Ser

His

275

Leu

Gln

Gly

Phe

val

355

His

Leu
100

Lys

His

Gly

Ile

Ser

180

Gly

Glu

val

Gly

Asp

260

Phe

Ala

Leu

TYr

Asp

340

Asp

Pro

85

Thr
Met
Thr
Thr
Asp
165
Pro
Lys
Lys
Ala
Leu
245
Leu
Glu
Glu
Gly
Ile
325
Asn

Gly

Ala

Ala Phe Gln

val

Ser

Ala

150

Phe

Glu

Arg

Gly

Gly

230

Ala

Ala

Pro

Arg

Asn

310

val

His

Phe

Asp

Ala Lys

Phe

135

Phe

Ala

Leu

His

Ser

215

Ser

Ala

Asn

Asp

Ser

295

Leu

Arg

Ala

Ser

Gly
375

120

Asp

Gly

Ala

Asn

Ala
200

Tyr

Ala

Lys

Asp

Gly

280

Gly

Met

Phe

Ser

Leu
360

Tyr

Thr
105

Arg
Lys
Ser
Lys
val
185
val
Ser
Glu
Gln
Ser
265
Lys
His
ile
Ser
His
345

Tyr

Asp

Phe
90

Glu

Gln

Leu

Asp

Gln

170

Asp

Ile

Le_u

val

Leu

250

Phe

Tyr-

Ile
Gln
Asp
330
Ser

Arg

Gly

Gln Vai
Gln Ile
phe Arg

Pro Glu
© 140

Asp Ala
155

Gly Asn
Leu Ala
Ser Gly

Gly Ile
220

Lys Thr
235

Asp Gly
;1e Arg
His Leﬁ
Gly Leu

300

Gln Ala
315

His Gly
Asp Ser

Ile His

Pro Gln
' 380
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Tyr
Gln
Ile
125
Gly
Gly
Gly
Ala
Ser
205
Phe
val
Gly
Gln
Phe
285
Gly
Ala
His

Asp

Lys Gln
95

Asp Ser
110

Gly Asp
Gly Arg
Gly Lys

Lys Ile
17%

Ala Asp
190

Val Leu
Gly Gly
Asn Gly

Gly Gly
255

Val Leu
270

Gly Ser
Lys Ile
Ile Lys
Glu Vval

335

Glu Ala
350

Ser
Glu
Ile
Ala
Leu
160

Glu -

Ile

Lys
Ile
240
Thr
Asp
Arg

Gln

Gly
320

His

Gly

Trp Asp Gly Tyr

365

Gly Gly Gly Tyr



Pro Ala Pro Lys

385

val
Gln
Gly
Asp
val
465
Ala
Leu
Ala
Trp
Asn
545
Gly
Gln

Asn

Thr
625
Asp

Pro

His

Ala
Arg
val
Arg

450

Lys

Val,

Gly

Asp

Ala

530

Ile

Lys

Met

Phe

Asn

610

Ser

Gln

Asn

His

Gln

Leu

Gly
435
Ser
Asn
Gln
Leu
Met
515

val

Phe

Gly
Ala
595
Ile
Ser
Arg

Phe

His
675

Asn

Ala

420

Asp

Gly

Ile

Gly

Leu

500

Ala

Gln

Met

Gly

Ala

580

Asp

Arg

Thr

His

Glu
660

DE 601 26 249 T2 2008.05.29

Gly Ala Arg Asp Ile Tyr

Ile
405

ASp
Gly
Asn
Ile
Ile
485
Ser
Gln
Asn
Ala
Leu

565

Ile

Ser
val
Pro

645

Lys

390

Arg Leu Asn

Arg Phe
Phe Lys
Ala Ala

455

Gly Ala
470

Ser Glu

Thr Glu

Leu Lys

Pro Asn
535

Ala Ile
550

Gly Gly

Ala Leu

Ala Tyr

Asn Leu

615

Pro Pro
630

Lys Thr

His val

His

Arg

440

Glu

Ala

Gly

Asn

.Asp

520

Ala

Pro

Ile

Pro

Ala

600

Glu

Ser

Gly

Lys

Leu

Asn
425
Ala
Ala
Gly
Ser
Lys
505
Ala
Ile
Thr
Lys
585

Lys

Gln

Asn

Val

Tyr
665

Thr
410
Ala
Thr
Phe
Glu
Asn
490
Met
Ala
Gln
Lys
Ala

570

Gly

Arg
Gly
Pro

650

Asp

140/299

Ser Tyr Asp Ile Lys

3595

Asp
Gly
Arg
Asn
Ile
475
Ile
Ala
Ala
Gly
Gly
555
His
Lys

Pro

Lys
635

Phe

Thr

Asn Arg
Ser Met
Tyr Ser

445

Gly Thr
460

Val Gly
Ala Val
aArg Ile
ala Ala

525

Ile Glu
540

Ile Gly
Pro Ile
Ser Ala
Ser Pro

605
Gly Lys
620
Asn Val

Asp Gly

Leu Glu

Ser
Leu
430
Pro
Ala
Ala
Met
Asn
510
Ile’
Ala
Ala
Lys
Val
590
Glu
Lys
Lys

His
670

Thr
415

Thr

Glu

Asp

Gly

His

495

AsSp

Arg

val

val

Arg

575

Ser

His

Asn

Leu

Gly

655

His

Gly
400
Gly
Gln
Leu
Ile
Asp
480
Gly
Leu .
Asp:
Ser
Arg
560
Ser
Asp
Ser
Ile
Ala
640

Phe

His



<210>
<211>
<212>
<213>

<220>
<223>

<400>
Met Lys

Ile Leu

Leu Pro
- 50

Ala Met
65

Gln Ala

Phe Ser

' Thr Arg
130

Tyr Gly
145

Asn Gly

Leu val
Arg Gly

Gln Ser
210

Thr Leu
225

Gln Glu

DE 601 26 249 T2

116
249
PRT .
Artificial Sequence

Novel protein

116 .
Lys Tyr Leu Phe Arg
5

Ala Ala Ala Ile Pro
20

Tyr Tyr Leu Lys Asn
35

Pro Pro Pro Glu Val
55

Tyr Glu Lys Gly arg
70

Gln Ala Asp Ala Asp
85

Gly Ala Phe Gly Tyr
100

Lys Leu Leu Thr Asn
115

Ser Ala Lys Glu His
135

Thr Glu Thr Cys Asn
150

Ser Tyr Pro Ser Gly
: 165

Leu Ala Glu val Asn
180

Tyr Gln Leu Gly Gln
195

Asp Val Asp Ala Ala
- 215

His Ser Asp Pro Ala
230

Phe Ala Gln Lys Ser
245

Ala
Ala
Glu
40

Gly
Met
Leu

Pro

Met
120

Tyr
Thr
His
Pro
Ser
200
Arg

Phe

Gln

Ala

Gly

Gln

Ser

Leu

Ala

1le

105

Ile

Met

Lys

Thr

Ala

185

Arg

Ile

Gln

Lys

Leu

10

Asn

Ala

Ile

Arg

Ala

90

Thr

Glu

Arg

-Asp

Ser

170

Asn

val

val

Ala

2008.05.29

Tyr Gly Ile

Asp

Ile

Gln

Asn

75

Gly

Glu

Asp

Ile

Gln

155

Ile

Gln

Ile

Gly

Gln
235

Ala

Asp

Phe

60

Thr

Gly

Lys

Ala

Arg

140

Lys

Gly

Asp

Cys

Ser

220

Leu

141/299

Thr

Ser

45

Leu

Glu

val

Asp

Gly

125

Pro

Lys

Trp

Ala

Gly
205

Ala

Ala

Ala
Thr
30

Leu
Asn
Arg
Ala
Ser
110
Asp
Phe
Leu

Ala

Ile
190

Tyr

Ala

Lys

Ala Ala
15

Lys Pro
Lys Leu
Asp Gln
Gly Lys

80

Thr Ala
95.

Pro Glu .

Leu Ala“
Ala Phe
Ser Thr

160

Thr Ala
175

Leu Glu
His Trp

val Alé.

Ala’ Lys
240
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<210> 117
<21l> 66

<212> DNA

<213> Artificial Sequence

<220>

<223> L1 linker

<220>

<221> N

<222> 13

<223> A, T/U, Gor C

<400> 117 .

tatgaartay ytnttymgcg ccgccctgta cggcatcgece gecgecatcec tcgecgeege
gatcce

<210> 118 ;
<211> 69 )
<212> DNA

<213> Artificial Sequence

<220>

<223> 81 linker

<220>

<221> N

<222> 25, 28
<223> A, /U, Gor C

<400> 118
tatgaaaaaa tacctattcc grgengenyt rtayggsatc gecgcecgeca tcctegecge
cgcgatccc

<210> 119

<211> 27

<212> DNA

<213> Artificial Sequence

<220>

<223> 9Ll-a

<400> 119

atgaagaagt accttttcag cgccgcec

<210> 120

<211> 27

<212> DNA

<213> Artificial Sequence

<220>
<223> 9Ll-e

<400> 120
atgaaaaaat actttttccg cgccgee

<210> 121

142/299

60
66

60
69

27

27



<211> 27
<212> DNA :

<213> Artificial Sequenc

<220>

<223> 9Ll-d4

<400> 121

atgaaaaaat actttttccg cgccgec

<210> 122

<211> 60

<212> DNA

<213> Artificial Sequence

<220>

<223> 9L1-£f

<400> 122

atgaaaaaat atctctttag cgccgcectg tacggcatcg ccgecgecat cctegecogee
<210> 123

<211> 60

<212> DNA

<213> Artificial Seguence

<220>

<223> 919sp

<400> 123

atgaaaaaat acctattccg cgecgeccctg tacggcatcg ccgeccgecat cctegecgee
<210> 124 '
<211> 9

<212> PRT

<213> Artificial Sequence

<220>

<223> 9Lla

<400> 124

Met Lys Lys Tyr Leu Phe Ser Ala Ala
1 5 :
<210> 125

<211> 9

<212> PRT

<213> Artificial Sequence

<220>

<223> 9Lle

<400> 125

Met Lys Lys Tyr Phe Phe Arg Ala Ala
1 5

<210> 126

DE 601 26 249 T2 2008.05.29
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27

60

€0
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-1

<211> 9
<212> PRT
<213> Artificial Sequence
<220>
<223> 9L1d
<400> 126 . _
Met Lys Lys Tyr Phe Phe Arg Ala Ala
1 5
<210> 127
<211> 20
<212> PRT
<213> Artificial Sequence
<220>
<223> 9L1f
<400> 127 ‘ :
Met Lys Lys Tyr Leu Phe Ser Ala Ala Leu Tyr Gly Ile Ala Ala Ala
5 10 15
Ile Leu Ala Ala
20
<210> 128
<211> 20
<212> PRT
<213> Artificial Sequence
<220>
<223> SLlsp
<400> 128
Met Lys Lys Tyr Leu Phe Arg Ala Ala Leu Tyr Gly Ile Ala Ala Ala
1 5 10 15
Ile Leu Ala Ala
20
<210> 129
<21l> 42
<212> DNA

<213> Artificial Sequence

<220>

<223> 9Sl-e

<400> 129

atgaaaaaat acctattcat cgccgecgec atcctegecg cc ' 22
<210> 130

<211> 60

<212> DNA

<213> Artificial Seguence

144/299



<226>
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<223> 8S1-c
<400> 130
atgaaaaaat acctattccg agctgcccaa tacggcatcg ccgecgecat cctegeegece
<210> 131
<211> 60
<212> DNA
<213> Artificial Sequence
<220>
<223> 8S1-b
<400> 131 ‘
atgaaaaaat acctattccg ggccgeccaa tacggcateg ccgecgecat cctcgccgcc
<210> 132
<211> 60
<212> DNA
<213> Artificial Sequence
<220>
<223> 981-i
<400> -132
atgaaaaaat acctattccg ggecggetttg tacgggatcg ccgecgecat cctegecgece
<210> 133
<211> 14
<212> PRT
<213> Artificial Seguence
<220>
<223> 8Sle
<400> . 133
Met Lys Lys Tyr Leu Phe Ile Ala Ala Ala Ile Leu Ala Ala
1 ) 10
<210> 134
<211> 20
<212> PRT
<213> Artificial Sequence
<220>
<223> 9S1c
<400> 134
Met Lys Lys Tyr Leu Phe Arg Ala Ala Gln Tyr Gly Ile Ala Ala Ala
1 5 10 15
Ile Leu Ala Ala
20
<210> 135
<211> 20

145/299
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<212> PRT
<213> Artificial Sequence
<220>
<223> 9S81b
<400> 135 .
Met Lys Lys Tyr Leu Phe Arg Ala Ala Gln Tyr Gly Ile Ala Ala Ala
1 5 10 1S
Ile Leu Ala Ala i
20
<210> 136
<211> 20
<212> PRT
<213> Artificial Sequence
<220> i
<223> 9511
<400> 136 . .
Met Lys Lys Tyr Leu Phe Arg Ala hla Leu Tyr Gly Ile Ala Ala Ala.
1 5 : 10 15
Ile Leu Ala Ala
20
<210> 137
<211> 467
<212> PRT
<213> Artificial Sequence
<220> ,
<223> 730
<400> 137
Val Lys Pro Leu Arg Arg Leu Thr Asn Leu Leu Ala Ala Cys Ala Val
1 5 10 15

Ala Ala Ala Ala Leu Ile Gln Pro Ala Leu Ala Ala Asp Leu Ala Gln
20 25 30

Asp Pro Phe Ile Thr Asp Asn Ala Gln Arg Gln His Tyr Glu Pro Gly
35 40 45

Gly Lys Tyr His Leu Phe Gly Asp Pro Arg Gly Ser Val Ser Asp Arg
50 55 60

Thr Gly Lys Ile Asn Val Ile Gln Asp Tyr Thr His Gln Met Gly Asn
65 70 75 : 80

-2

Leu Leu Ile Gln Gln Ala Asn Ile Asn Gly Thr Ile Gly Tyr His Thr
85 90 95

Arg Phe Ser Gly His Gly His Glu Glu His Ala Pro Phe Asp Asn His
100 105 il1o0
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Ala Ala Asp Ser
115

Thr Val Tyr Arg
130

Ala Tyr Asp Gly
145

Arg Asp Glu Tyr

Leu Asn Pro Thr
180

Tyr Ser Asn Leu
195

Arg Lys Met Phe
210

Met Glu Phe Ile
225

Ser Ala Gly Glu

Tyr Ala Ile Asp
260

Glu Gly Lys Phe
275

Glu Lys Asn Thr
290

Asn Ala Ala Glu
305

Lys Val Ala Lys
Ser Gly Asp Phe
340

Ser Ala Arg Gln
355

Ile His Tyr Glu
370

Phe Ile. Asn Gly

385

Gln Ala Lys Arg

DE 601 26 249 T2

Ala Ser Glu Glu

Leu Asn
Pro Lys
150

Thr Tyr
165

Asp Thr
Gly Ser
Glu His
Asn Gly

230

Ala Leu
245

Lys Ala

Ala Vval

Arg Glu

Thr Val
310

Leu Ala
325 .

Ala Asp

Leu Tyr

Asp Leu

TIp
135
Gly
His
Arg
Asn
Asn
215
val
Gly
Ala
Ile
Ala
295
Glu
Lys
Ser

Gln

Ile

375

Arg Glu
390

Thr Ile
405

Ile

Ser

120

Glu

Gly

Val

Ser

Phe

200

Ala

Ala

Ile

Met

Gly

Lys
Gly
Asn
Asn
Ile
185
Ser
Lys
Ala
Gly
Arg

265

Gly

280

Vval

Ala

Ala

Tyrx

Asn

360

Arg

Asp

Ala

Asp

Val

Ala

Lys

345

Ala

Arg

Ala

Ile

Gly Asn

His é}u

-

Tyr Pro
155

Gly Thr
170

Arg Gln
Asp.Arg
Leu Asp

Gly Ala
235

Asp Ile
250

Asn Ile
Leu Gly
Arg Trp

Phe Asn
315

Lys Pro
330

Lys Lys
Lys Tyr
Lys Thr

val Thr
395

Asp Lys
410

2008.05.29

Val Asp Glu Gly Phe
125

His His Pro Ala Asp
140 .

Lys Pro Thr Gly Ala

160

Ala Arg Ser Ile Lys
175

Arg Ile Ser Asp Asn
190

Ala Asp Glu Ala Asn
205

Arg Trp Gly Asn Ser
220

Leu Asn Pro Phe Ile
240

Leu Tyr Gly Thr Arg
255

Ala Pro Leu Pro Ala
270

Ser Val Ala Gly Phe
285

Ile Gln Glu Asn Pro
300

Val Ala Ala Ala Ala
320

Gly Lys Ala Ala Vval -
335

Leu Ala Leu Ser 2As
350 :

Arg Glu Ala Leu Asp
365

Asp Gly Ser Ser Lys
380 )

Asn Asp Ala Leu Ile
400

Pro Lys Asn Phe Leu
415

147/299
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Asn Gln Lys Asn Arg Lys Gln Ile Lys Ala Thr Ile Glu Ala Ala Asn
420 425 430

Gln Gln Gly Lys Arg Ala Glu Phe Trp Phe Lys Tyr Gly Val His Ser
435 440 445

Gln Val Lys Ser Tyr Ile Glu Ser Lys Gly Gly Ile Val Lys Thr Gly
450 455 460

Leu Gly Asp
465

<210> 138
<211> 377
<212> PRT
<213> Artificial Sequence

<220>

<223> 730-C1

<400> 138

Met Ala Asp Leu Ala Gln Asp Pro Phe Ile Thr Asp Asn Ala Gln Arg
1 5 10 15

Gln His Tyr Glu Pro Gly Gly Lys Tyr His Leu Phe Gly Asp Pro Arg
20 25 30

Gly Ser Val Ser Asp Arg Thr Gly Lys Ile Asn Val Ile Gln Asp Tyr
35 40 - 45

Thr His Gln Met Gly Asn Leu Leu Ile Gln Gln Ala Asn Ile Asn Gly
50 55 60

Thr Ile Gly Tyr His Thr Arg Phe Ser Gly His Gly His Glu Glu His
65 70 75 80

Ala Pro Phe Asp Asn His Ala Ala Asp Ser Ala Ser Glu Glu Lys Gly
85 90 95

Asn Val Asp Glu_Gly Phe Thr Val Tyr Arg Leu Asn Trp Glu Gly His
100 _ 105 110

Glu His His Pro Ala Asp Ala Tyr Asp Gly Pro Lys Gly Gly Asn Tyr
115 120 125

Pro Lys Pro Thr Gly Ala Arg Asp Glu Tyr Thr Tyr His Val Asn Gly
130 135 140

Thr Ala Arg Ser Ile Lys Leu Asn Pro Thr Asp Thr Arg Ser Ile Arg
145 150 155 160

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

Arg Ala Asp Glu Ala Asn Arg Lys Met Phe Glu His Asn Ala Lys Leu
180 185 190

148/299



Asp

Ala

Ile
225

Ile

Gly

Trp

Pro
305

Lys

Thr

Thr

Leu
210

Leu
Ala
Ser
Ile
Val
290
a1y
Leu
Arg

Asp

Asn
370

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Met
1

Gln

Gly

Ala

His

Ser

Trp
195

Asn

Tyr

Pro

val

Gln
275

Ala

Lys

Ala

Glu

Gly

355

Asp

139
353
PRT

Gly
Pro
Gly
Leu
Ala
260
Glu
Ala
Ala

Leu

Ala

340

Ser

Ala

DE 601 26 249 T2 2008.05.29

Asn Ser Met Glu

Phe Ile

Thr Arg

230

Pro Ala
245

Gly Phe

Asn Pro

Ala Ala

Ala Val

310
Ser Asp
325
Leu Asp

Ser Lys

Leu Ile

Ser
215
Tyx
Glu
Glu
Asn
Lys
255
Ser
Ser
Ile

Phe

Gln
375

Artificial Sequence

730-

139

Cc2

Asp Leu Ala Gln Asp

5

Tyr Glu Pro Gly Gly

20

Val Ser Asp Axrg Thr

35

Thr His Gln Met Gly Asn Leu

50

55

200

Ala
Ala
Gly
Lys
Ala
280
Val
Gly
Ala
His
Ile

360

Ala

P:o
Lys
Gly

40

Leu

Phe
Gly
ne
Lys
Asn
265
Ala
Ala
Asp
Arg
345

Asn

Arg

Phe

Tyr
25

Lys

Ile

Ile
Glu
Asp
Phe
250
Thr
Glu
Lys
Phe
Gln
330

Glu

Gly

Ala
Lys
235
Ala
Arg
Thxr
Leu
Ala
315
Leu

Asp

Arg

Gly val
205

Leu Gly
220

Ala Ala

val Ile

Glu Ala

val Glu
285

Ala Lys
300

Asp Ser
Tyr Gln

Leu Ile

Glu Ile
365

Ala Ala Gly
Ile Gly Asp
Met Arg Asn

: 240

Gly Gly Leﬁ‘
255

val Asp Arg
270

Ala val Phe .
Ala Ala Lys
Tyr Lys Lys

320

Asn Ala Lys
335

Arg Arg Lys
350

Asp Ala Val

Ile Thr' Asp Asn Ala Gln Arg

10

15

His Leu Phe Gly Asp Pro Arg

30

Ile Asn Val Ile Gln Asp Tyr

45

Gln Gln Ala Asn Ile Asn Gly

€0
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Thr
65

Ala
Asn
Glu
Pro
Thr
145

Gln
Arg
Asp
Ala
Ile
225

Ile

Gly

Asn
Pro
305

Lys

Gly

Ile Gly Tyr His

Pro Phe
val Asp
His His

115

Lys Pro
130

Alg Arg
Arg Ile
Ala Asp
Arg Trp

195

Leu Asn
210

Leu'Tyr
Ala Pro
Ser Val
Ile Gln

275
val Ala
290
Gly Lys

Leu Ala

Arg Glu

Asp

Glu
100

Pro

Thr

Ser

Ser

Glu

180

Gly

Pro

Gly

Leu

Ala

260

Glu

Ala

Ala

Leu

Ala
340

Asn
85

Gly
Ala
Gly
Ile
Asp
165
Ala
Asn
FPhe
Thr
Pro
245
Gly
Asn
Ala
Ala
Ser

325

Leu

Thr
70

His
Phe
Asp
Ala
Lys
150
Asn
Asn
Ser
Ile
Arg
230
Ala

Phe

Pro

Ala.

val
310

Asp

Gly

DE 601 26 249 T2 2008.05.29

Arg Phe
Ala Ala

Thr Val
Ala Tyr
120

Arg Asp
135

Leu Asn
Tyr Ser
Arg Lys
Met Glu

200

Ser Ala
215

Tyr Ala
Glu Gly
Glu Lys
Asn Ala

280
Lys Val
295
Ser Gly

Ser Ala

Lys Val

Ser Gly His Gly His Glu Glu His

Asp

Tyx
105
Asp
Glu
Pro
Asn
Met
185
Phe
Gly
Ile
Lys
Asn
265
Ala
Ala
Asp

Arg

Arg
345

Ser
90
Arg

Gly

Tyr

Leu
170

Phe

Ile

qu

Asp

Phe

250

Thr

Glu

Lys

Phe

Gln

330

Ile

75

Ala Ser

Leu Asn

Pro Lys

Thr - Tyr

140

Asp Thr

‘155

Gly Ser
Glu His
Asn Gly

Ala Leu
. 220

Lys Ala

235

Ala Vval

Arg Glu

Thr vVal

Leu Ala
300

Ala Asp
315

Leu Tyr

Ser Gly

150/299

80

Glu Glu Lys Gly
95

Trp Glu Gly His
110

Gly Gly Asn Tyr
125

His Val Asn Gly
Arg Ser Ile Arg
160 .

Asn Phe Ser Asp
175

Asn Ala Lys Leu
190

Val Ala Ala Gly
205

Gly Ile Gly Asp
Ala Met Arg Asn
240

Ile Gly Gly Leu
255

Ala Val Asp Arg
270

Glu Ala val Phe
285

Lys Ala Ala Lys
Ser Tyr Lys Lys
320

Gln Asn Ala Lys
335

Glu Ile Leu Leu
350



<210>
<211>
<212>
<213>

<220>
<223>

<400>
atgtcagatt
cccgacggga
atcggattgg
attaaaggaa
ccettegaca
tttagcecttt
gggccacagg
ataaaaggcg
cggettgeeg
ttcaaacgcg
ttcaacggca
gcaggcgatg
ggtctgcttt
ctcaaagact
caaggcatag
gctgttcgag
atgggcgcga
gcatacgcca
cgttacggca
aaactggcag
aattttgaga
atcggtgegg
cagtctttga
ggtgcggaaa
aaggtcagce
gagagtggag
gagcaaatac
ggcgacatag
tatcgcggga
.ttcgecgeca
gacctggccg
gtcctttaca
caggaagttg
gccgcecaagce

<210>
<211>
<212>
<213>

<220>
<223>

<400>

141
672
PRT
Artificial Sequence

141

140
2019
DNA
Artificial Sequence

ORF46.1-741

.140

tggcaaacga
aataccacct
gaaaaataca
atatcggcta
accatgccte
accgcatcca
gcggeggeta
ttgcccaaaa
accgtttcca
ccacccgata
ctgcagatat
ccgtgcaggg
ccaccgaaaa
atgccgcagce
aagccgtcag
gaaaatacgg
tcgecattgee
aatacccgtce
aagaaaacat
accaacgcca
agcacgtgaa
ggcttgecga
cgctggatca
aaacttatgg
gtttcgactt
agttccaagt
aagattcgga
cgggcgaaca
cggcgttegg
agcagggaaa
ccgeccgatat
accaagccga
ccggcagegce
aactcgagca

ORF46.1-741
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ttecrtttate
attcggcagc
aagccatcag
cattgtccge
acattccgat

-ttgggacgga

tcecegetcecee
tatccgecte
caatgccggt
cagccccecgag
cgttaaaaac
cataagcgaa
caagatggcg
agccatccge
caatatcttt
cttgggeggc
gaaagggaaa
cccttaccat
cacctcctca
cccgaagaca
atatgatacg
tgcactaacc
gtccgtcaag
aaacggtgac
tatccgccaa
atacaaacaa
gcattcecggg
tacatctttt
ttcagacgat
cggcaaaatce
caagccggat
gaaaggcagt
ggaagtgaaa
ccaccaccac

cggcaggttce
aggggggaac
ttgggcaacc
ttttcecgate
tctgatgaag
tacgaacace
aaaggcgcga
aacctgaccg
agtatgctga
ctggacagat
atcatcggeg
ggctcaaaca
cgcatcaacg
gattgggcag
atggcagcca
atcacggcac
tecgecgtca
tcccgaaata

accgtgecge.

ggcgtaccgt
ggatccggag
gcaccgctcg
aaaaacgaga
agcctcaata
atcgaagtag
agccattccg
aagatggttg
gacaagcttc
gccggeggaa
gaacatttga
ggaaaacgcc
tactcccecteg
accgtaaacg
caccactga

tcgaccgtcea
ttgccgageg
tgatgattca
acgggcacga
ccggtagtce
atccegecga
gggatatata
acaaccgcag
cgcaaggagt
cgggcaatgce
cggcaggaga
ttgctgtcat
atttggcaga
tccaaaacce
tccecatcaa
atcctatcaa
gcgacaattt
tcegttcaaa
cgtcaaacgg
ttgacggtaa
agggtggtgt
accataaaga
aactgaagct
cgggcaaatt
acgggcagct
ccttaacege
cgaaacgcca
ccgaaggegg
aactgaccta
aatcgccaga
atgccgtcat
gtatctttgg
gcatacgcca

gcatttcgaa
cagcggcecat
acaggcggec
agtccattce
cgttgacgga
cggctatgac
cagctacgac
caccggacaa
aggcgacgga
cgcegaagee

aattgtcgge -

gcacggcttg

tatggcgcaa -

caatgccgea
agggattgga

gcggtegeag .

tgccgatgeg
cttggagcag
Caaaaatgtc
agggtttccg
cgccgecgac

caaaggtttg.

ggcggcacaa
gaagaacgac
Cattaccttg
ctttcagacc

gttcagaatc

cagggcgaca
caccatagat
actcaatgtc
cageggttce
cggaaaagcc
tatcggectt

Met Ser Asp Leu Ala Asn Asp Ser Phe Ile Arg Gln Val Leu Asp Arg

1

5

10

151/299

15

60

120
180
240
300
360
420
480
540
600
660

720

780
840

.900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920

1980

2019



Gln

Glu

His

Ile

€5

Pro

Pro

His

Ala

Ala
145

Lys

val

225

Gly

Asp

Ala

Ile

Lys
305

His

Leu

Gln
50

Gly
Phe
val
His
Pro
130
Gln
Leu
Gly
Ser
Asn
210
Gln
Leu
Met
val
Phe
290

Tyr

Phe

Ala
35

Leu
Tyr
Asp
Asp
Pro
115
Lys
Asn
Ala
Asp
Gly
195
Ile
Gly
Leu

Ala

Gln

275

Met

Gly

DE 601 26 249 T2 2008.05.29

Glu Pro Asp Gly Lys Tyr His Leu

20

Glu Arg Ser Gly His

Gly Asn Leu

Ile Val Arg
70

Asn His Ala
85

Gly Phe Ser
100

Ala Asp Gly
Gly Ala Arg
Ile Arg Leu

150

Asp Arg Phe
165

Gly Phe Lys
180

Asn Ala Ala
Ile Gly Ala

Ile Ser Glu
230

Ser Thr Glu
245

Gln Leu Lys
260

Asn Pro Asn

Ala Ala Ile

Leu Gly Gly
310

Met
55

Phe

Ser

Leu

Asp

135

Asn

His

Arg

Glu

Ala

215

Gly

Asn

Asp

Ala

Pro

295

Ile

40

Ile
Ser

His

Asp
120
Ile
Leu
Asn
Ala
Ala
200
Gly
Ser
Lys

Tyr

Ala
280

Ile

Thr

25

Ile

Gln

Asp

Ser

Arg

105

Gly

Thr

Ala

Thr

185

Phe

Glu

Asn

Met

Ala

265

Gln

Lys

Ala

Gly Leu
Gln Ala
His Gly

75

Asp Ser
90

Ile His
Pro Gln
Ser Tyr

Asp Asn
155

Gly Ser
170

Arg Tyr
Asn Gly
Ile val
Ile Ala

235

Ala Arg
250

Ala Ala

Gly Ile

Gly Ile

His Pro
315

Phe

Gly

Ala
60

His

Asp

Trp

Gly

Asp

140

Arg

Met

Ser

Thr

Gly

220

val

Ile

Ala

Glu

Gly

300

Ille

152/299

Gly Ser
30

Lys Ile
45

Ile Lys

Glu val

Glu Ala

Asp Gly

110

Gly Gly
125

Ile Lys

Ser Thr

Leu Thr

Pro Glu
190

Ala Asp
205

Ala Gly

Met His

Asn Asp

Ile Axrg

270

Ala Val
285

Ala val

Lys Arg

Arg Gly
Gln Ser
Gly Asn

His Ser
80

Gly Ser
95

Tyr Glu
Tyr Pro
Giy Val
Gly'Gin

160

Gln Gly
175

Leu Asp
Ile Val
Asp Ala
Gly Leu

240

Leu Ala
255

Asp Trp
Ser Asn

Arg Gly

Ser Gln
320



Met .Gly
Phe Ala
Asn Ile

Ser Ser
370

Gln Arg
385

Asn Phe
Val Ala
Leu Asp

Val Arg
450

Thr Tyr
465

Lys Val
Leu Ile
Ser Ala
Ser Gly.

530

Gly Glu
545

Tyr Arg
Tyr Thr

Leu Lys

Pro Asp
610

Ala

Asp

Arg

355

Thr

His

Glu

Ala

His

435

Lys

Gly

Ser

Thr

Leu

515

Lys

His

Gly

Ile

Ser

595

Gly

DE 601 26 249 T2 2008.05.29

Ile Ala Leu Pro Lys Gly

Ala
340
Ser
Val
Pro
Lys
Asp
420
Lys
Asn
Asn
Arg
Leu
500
Thr
Met
Thr
Thr
Asp

580

Pro

Lys

325

Ala

Asn

Pro

Lys

His

405

Ile

Glu

Gly

Phe

485

Glu

Ala

Val

Ser

Ala

565

Phe

Glu

Arg

Tyr Ala Lys

Leu

Pro

Thr

390

val

Gly

Lys

Lys

Asp

470

Asp

Ser

Phe

Ala

Phe

550

Phe

Ala

Leu

His

Glu
Ser
375
Gly
Lys
Ala
Gly
Leu
455
Ser
Phe
Gly
Gln
Lys
535
Asp
Gly
Ala
Asn

Ala
615

Gln
360

Asn

val

Tyx
Gly
Leu
440
Lys
Leu
Ile
Glu
Thr
520
Arg
Lys
Ser
Lys
val

600

vVal

Tyr
345
Arg
Gly
Pro
Asp
Leu
425
Gln
Leu
Asn
Arg
Phe
505
Glu
Gln
Leu
Asﬁ
Gln
585

Asp

Ile

Lys Ser Ala Val Ser

330

Pro Ser

Tyr Gly
Lys Asn

Phe Asp
395

Thr Gly
410

Ala Asp
Ser Leu

Ala Ala

Thr Gly
475

Gln Ile
490

Gln val
Gln Ile

Phe Arg

Pro Glu
555

‘Asp Ala

570

Gly Asn

Leu Ala

Ser Gly

Pro Tyr
Lys Glu
365

Val Lys
380

Gly Lys
Ser Gly
Ala Leu

Thr Leu
445

Gln Gly
460

Lys Leu
Glu val

Tyr Lys

Gln Asp
525

Ile Gly
540

Gly Gly
Gly Gly
Gly Lys
Ala Ala

605

Ser Val
620

153/299

His
350

Asn
Leu
Gly
Gly
Thr
430
Asp
Ala
Lys
Asp
Gln
510
Ser
Asp
Arg
Lys
Ile
590

Asp

Leu

Asp Asn
335

Ser Arg
Ile Thr
Ala Asp

Phe Pro
400

Gly Gly
415

Ala Pro
Gln Ser
Glu iys
Asn Asp.

480

Gly Gln
495

Ser His
Glu His

Ile Ala

Ala Thr
560

Leu Thr
575
Glu His

Ile Lys

Tyx Asn
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Gln Ala Glu Lys Gly Ser Tyr Ser Leu Gly Ile
630

625

635

Phe Gly Gly Lys Ala

640

Gln Glu Val Ala Gly Ser Ala Glu Val Lys Thr Val Asn Gly Ile Arg

645

650

His Ile Gly Leu Ala Ala Lys Gln Leu Glu His

<210>
<211>
<212>
<213>

<220>
<223>

<400>
atgtcagatt
cccgacggga
atcggattgg
attaaaggaa
cccettegaca
tttagecttt
gggccacagg
ataaaaggcg
cggcttgecg
ttcaaacgcg
ttcaacggca
gcaggcgatg
ggtctgcttt
ctcaaagact
caaggcatag
gctgtteggag
atgggcgcga
gcatacgcca
cgttacggca
aaactggcag
aattttgaga
gacgatgtta
atcaacggtt
aaaaaagacg
aaagtcgtga
gtaaaagctg
gctttagcecag
gaaaatataa
ttagaagecg
tcattggatg
cagacggccg
gcaggcaaag
gtcgctgcaa
aaaaaagcaa
attgatggtc
tccattgecg
aaagaaaccc
aacgtgggtc

660

142
2421
DNA
Artificial Sequence

ORF46.1-961

142

tggcaaacga
aataccacct
gaaaaataca
atatcggcta
accatgcctce
accgcatcca
gcggcggceta
ttgcccaaaa
accgtttcca
ccacccgata
ctgcagatat
ccgtgcaggg
ccaccgaaaa
atgccgcagce
aagccgtcag
gaaaatacgg
tcgcattgce
aatacccgtce
aagaaaacat
accaacgcca
agcacgtgaa
aaaaagctgc
tcaaagcetgg
caactgcagc
ctaacctgac
cagaatctga
atactgatgc
cgacatttgc
tggctgatac
aaaccaacac
aagaaaccaa
ccgaagctgc
aagttaccga
acagtgccga
tgaacgctac
atcacgatac
gccaaggcct
ggttcaatgt

ttcttttate
attcggcagc
aagccatcag
cattgtcege
acattccgat
ttgggacgga
tececgeteee
tatccgecte
caatgccggt
cagceccgag
cgttaaaaac
cataagcgaa
caagatggcg
agccatccgce
caatatcttt
cttgggcgge

gaaagggaaa.

ccettaccat
cacctcctca
cccgaagaca
atatgatacg
cactgtggcec
agagaccatc
cgatgttgaa
caaaaccgtc
aatagaaaag
cgctctggat
tgaagagact
cgtcgacaag
taaggcagac
acaaaacgtc
cgctggcaca
catcaaagct
cgtgtacacc
taccgaaaaa
tcgcctgaac
tgcagaacaa
aacggctgca

665

cggcaggtte
aggggggaac
ttgggcaacc
ttttecgate
tctgatgaag
tacgaacacc
aaaggcgcga
aacctgaccg
agtatgctga
ctggacagat
atcatcggeg
ggctcaaaca
cgcatcaacg
gattgggcag
atggcagcca
atcacggcac
tcegeegtcea
tcccgaaata
accgtgecge
ggcgtaccgt
ggatccggag

attgctgetg.

tacgacattg
gccgacgact
aatgaaaaca
ttaacaacca
gcaaccacca
aagacaaata
catgccgaag
gaagccgtca
gatgccaaag
gctaatactg
gatatcgcta
agagaagagt
ttggacacac
ggtttggata
gccgegetct
gtcggeggcet

655

His His His His His
670

tcgacecgteca
ttgccgagcg
tgatgattca
acgggcacga
ccggtagtcee
atccecgecga
gggatatata
acaaccgcag
cgcaaggagt
cgggcaatgce
cggcaggaga
ttgetgtcat
atttggcaga
tccaaaacce
tcceccatcaa
atcctatcaa
gcgacaattt
tccgttcaaa
cgtcaaacgg
ttgacggtaa
gaggaggagc
cctacaacaa
atgaagacgg
ttaaaggtct
aacaaaacgt
agttagcaga
acgccttgaa
tcgtaaaaat
cattcaacga
aaaccgccaa
taaaagctgc
cagccgacaa
cgaacaaaga
ctgacagcaa
gcttggectte
aaacagtgte
ccggtctatt
acaaatccga

154/299

gcatttcgaa
cagcggccat.
acaggcggcec
agtccattec
cgttgacgga
cggctatgac
cagctacgac
caccggacaa
aggcgacgga
cgccgaagcec
aattgtcgge
gcacggcttg
tatggcgcaa
caatgccgea
agggattgga
gcggtegceag
tgccgatgeg
cttggagcag
caaaaatgtc
agggtttccg
cacaaacgac
tggccaagaa
cacaattacc
gggtctgaaa
cgatgccaaa
cactgatgcc
taaattggga
tgatgaaaaa
tatcgccgat
tgaagccaaa
agaaactgca
ggccgaagcet
taatattgct
atttgtcaga
tgctgaaaaa
agacctgegce
ccaaccttac
atcggcagtc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
300
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
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gccatcggta ccggcttecg ctttaccgaa aactttgccg ccaaagcagg cgtggcagte 2340
ggcacttcgt ccggttcttc cgcagectac catgtcggeg tcaattacga gtggctcgag 2400

caccaccacc accaccactg a ‘ 2421
<210> 143

<211> 806

<212> PRT

<213> Artificial Sequence

<220>

<223> ORF46.1-961

<400> 143

Met Seér Asp Leu Ala Asn Asp Ser Phe Ile Arg Gln Val Leu Asp Arg

1 5 - 10 15

Gln His Phe Glu Pro Asp Gly Lys Tyr His Leu Phe Gly Ser Arg Gly
20 25 30

Glu Leu Ala Glu Arg Ser Gly His Ile Gly Leu Gly Lys Ile Gln Ser
35 40 45

His Gln Leu Gly Asn Leu Met Ile Gln Gln Ala Ala Ile Lys Gly Asn
50 55 60

Ile Gly Tyr Ile Val Arg Phe Ser Asp His Gly His Glu Val His Ser .
65 : 70 75 . 80

Pro Phe Asp Asn His Ala Ser His Ser Asp Ser Asp Glu Ala Gly Ser
85 S0 95 =

Pro Val Asp Gly Phe Ser Leu Tyr Arg Ile His Trp Asp Gly Tyr Glu
100 105 110

His His Pro Ala Asp Gly Tyr Asp Gly Pro Gln Gly Gly Gly Tyr Pro
115 120 125 ~

" Ala pro Lys Gly Ala Arg Asp Ile Tyr Ser Tyr Asp Ile Lys Gly Val
130 135 140

Ala Gln Asn Ile Arg Leu Asn Leu Thr Asp Asn Arg Ser Thr Gly Gln
145 _ 150 155 160

Arg Leu Ala Asp Arg Phe His Asn Ala Gly Ser Met Leu Thr Gln Gly
165 170 . 175

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

Arg Ser Gly Asn Ala Ala Glu Ala Phe Asn Gly Thr Ala Asp Ile Val
195 . 200 205

Lys Asn Ile Ile Gly Ala Ala Gly Glu Ile Val Gly Ala Gly Asp Ala
210 215 0220

Val Gln Gly Ile Ser Glu Gly Ser Asn Ile Ala Val Met His Gly Leu
225 230 ' 235 240

155/299



Gly Leu

Asp
Ala
Ile
Lys
305
Met
Phe
Asn
Ser
Gln

385

Asn

Ala

Thr

Thr

465

Lys

val

Thr

Leu

Met
val
Phe
290
Gly
Ala
Ile
Ser
370
Arg
Phe
Thr
Ala
Ile
450
Ala
val
Asp

Lys

Asp
530

Leu
Ala
Gln
275
Met
Gly
Ala
Asp
Arg
355

Thr
His

Glu
Asn

Tyr

435

Tyr

Ala
val

Ala

Leu

515

Ala

DE 601 26 249 T2 2008.05.29

Ser Thr Glu Asn

Gln

260

Asn

ala

Leu

Ile

Ala

340

Serxr

val

Pro

Lys

Asp

420

Asn

Asp

Asp

Thr

Lys

500

Ala

Thr

245

Leu

Pro

Ala

Gly

Ala

Lys Asp
Asn Ala
Ile Pro

295

Gly Ile
310

Leu "Pro

325 -

Ala

Asn

Pro

Lys

His

405

Asp

Asn

Ile

val

Asn

485

val

Asp

Thr

Tyr Ala

Leu Glu
Pro Ser
375

Thr Gly
390

Val.Lys
Asp Val
Gly Gln
Asp Glu

455

Glu Ala
470

Leu Thr
Lys Ala

Thr Asp

Asn Ala
535

Lys

Tyr

Ala

280

Ile

Thr

Lys

Lys

Gln

360

Asn

Vval

Tyr

Lys

Glu

440

Asp

Asp

Lys

Ala Gl

Ala
520

Leu

Met
Ala
265

Gln

Lys

Ala

Gly

345

Arg

Gly

Pro

Asp

Lys

425

Ile

Gly

Asp

Thr

Asn

Ala
250
Ala
Gly
Gly
His
Lys

330

Pro

Lys
Phe
Thr
410
Ala
Asn
Thr
Phe
val
490
Ser

Leu

Lys

Arg
Ala
Ile
Ile
Pro
315
Ser
Ser
Gly
Asn
Asp
395
Gly
Ala
Gly
Ile
Lys
475
Asn
Glu

Ala

Leu

Ile Asn Asp Leu Ala
255

Ala Ile
Glu Ala
285

Gly Ala
300

Ile Lys
Ala Val
Pro Tyr

Lys Glu
365

Val Lys
380

Gly Lys
Ser Gly
Thr Val

Phe Lys
445

Thr Lys
460

Gly Leu
Glu Asn
Ile Glu
aAsp Thr

525

Gly Glu
540

156/299

Arg
270
val
val
Arg
Ser
His
350
Asn
Leu
Gly
Gly
Ala
430
Ala
Lys
Gly

Lys

Lys
510

—vav

Asp

Asn

Asp
Ser
A;g
Ser

Asp

Trp
Agn
Gly.
Gln

320

Asn

335.°

Ser
Ile
Ala
Phe
Gly
415
Ile
Gly
Asp
Leu
Gln
495
Leu

Ala

Ile

Arg
Thr
Asp
Pro
400
Gly
Ala
Glu
Ala
Lys
480
Asn
Thr

Ala

Thr



Thr
545

Leu

Asp

Val

Asn

Glu

625

val

Glu

Glu

His
705

Lys

'Phe
Gly
Thr
Gly

785

His

Phe

Glu

Ile

Lys

val

610

Ala

Ala

Asn

Ser

Lys

690

Asp

Glu

Gln

Tyr

Glu

770

Ser

His

<210>
<211>
<212>
<213>

Ala
Ala
Ala
Thr
595
Asp
Ala
Ala

Ile

Asp

675

Leu
Thr
Thr
Pro
Lys
755
Asn
Ser
His

144

2256

DNA

DE 601 26 249 T2 2008.05.29

Glu Glu Thr Lys Thr Asn Ile Val Lys Ile Asp Glu Lys

val

Asp

580

Ala

Ala

Ala

Lys

Ala

660

Ser

Asp

Arg

Arg

Tyr

740

Ser

Phe

Ala

His

550

ala Asp Thr Val

565

Ser Leu Asp

Asn Glu Ala

Lys
Gly
val
645
Lys
Lys
Thr
Leu
Gln
725
Asn
Glu
Ala

Ala

His
805

vVal

Thr

630

Thr

Lys

Phe

Arg

Asn

710

Gly

Val

Ser

Ala

Tyr
790

His

Lys
615
Ala
Asp
Ala
val
Leu
695
Gly
Leu
Gly
Ala
Lys

775

His

Glu

Lys
600
Ala
Asn
Ile
Asn
Arg
680
Ala
Leu
Ala
Arg
val
760

Ala

val

Artificial Sequence

Asp

Thr

585

Gln

Ala

Thr

Lys

Ser

665

Ile

Ser

Asp

Glu

Phe

745

Ala

Gly

Gly

555

Lys His Ala
570

Asn Thr Lys
Thr Ala Glu

Glu Thr Ala
620

Ala Ala Asp
635

Ala Asp Ile
650

Ala Asp Val
Asp Gly Leu
Ala Glu Lys

700

Lys Thr val
715

Gln Ala Ala
730

Asn Val Thr
Ile Gly Thr
Val Ala Vval

780

Val Asn Tyrx
795

157/299

Glu Ala
Ala Asp
590

Glu Thr
605

Ala Gly
Lys Ala
Ala Thr

Tyr Thr
670

Asn Ala
685

Ser Ile
Ser Asp
Leu Ser
Ala Ala

750

Gly Phe
765

Gly Thr

Glu Trp

560

Phe Asn
575

Glu Alé
Lys éln
Lys ala
Glu Ala

640

Asn Lys
655

Arg Glu
Thr Thr
Ala Asp
Leu Arg

720

Gly Leu
735

val Gly
Arg Phe

Ser Ser

‘Leu Glu
800



<220>
<223>

<400> 144
atgtcagatt
cccgacggga
atcggattag
attaaaggaa
cccttcgaca
tttagcettt
gggccacagg
ataaaaggcg
cggcttgeccg
ttcaaacgeg
ttcaacggea
gcaggcgatg
ggtctgcttt
ctcaaagact
caaggcatag
gectgttcgag
atgggcgcga
gcatacgcca
cgttacggca
aaactggcag
aattttgaga
gacgatgtta
atcaacggtt
aaaaaagacg
aaagtcgtga
‘gtaaaagctg
gctttagcag
gaaaatataa
ttagaagccg.
tcattggatg
cagacggccg
gcaggcaaag
gtcgetgcaa
‘aaaaaagcaa
attgatagtc
tccattgecg
aaagaaaccc
aacgtgggtc

145
751
PRT

<210>
<211>
<212>
<213>

<220>
<223> ORF

<400> 145

ORF46.1-961c

tggcaaacga
aataccacct
gaaaaataca
atatcggcta
accatgecte
accgcatcca
gcggeggeta
ttgcccaaaa
accgtttcca
ccacccgata
ctgcagatat
ccgtgcadggyg
ccaccgaaaa
atgccgcagce
aagccgtcag
gaaaatacgg
tcgecattgece
aatacccgtce
aagaaaacat
accaacgcca
agcacgtgaa
aaaaagctgc
tcaaagctgg
caactgcagc
ctaacctgac
cagaatctga
atactgatgce
cgacatttgc
tggctgatac
aaaccaacac
aagaaaccaa
ccgaagcetge
aagttaccga
acagtgccga
tgaacgctac
atcacgatac
gccaaggcct
tcgagcacca

46.1-96l1c

DE 601 26 249 T2

ttcttttate
attcggcecagce
aagccatcag
cattgtccgce
acattccgat
ttgggacgga
tceegeteee
tatccgectce
caatgccggt
cagccccgag
cgttaaaaac
cataagcgaa
caagatggcg
agccatccege
caatatcttt
cttgggcggce
gaaagggaaa
cccttaccat
cacctcctca
cccgaagaca
atatgatacg
cactgtggcece
agagaccatc
cgatgttgaa
caaaaccgtc
aatagaaaag
cgctetggat
tgaagagact
cgtcgacaag
taaggcagac
acaaaacgtc
cgctggcaca
catcaaagct
cgtgtacacc
taccgaaaaa
tcgectgaac
tgcagaacaa
ccaccaccac

Artificial Sequence

cggcaggttc
aggggggaac
ttgggcaacc
ttttecgate
tctgatgaag
tacgaacacc
aaaggcgcga
aacctgaccg
agtatgctga
ctggacagat
atcatcggceg
ggctcaaaca
cgcatcaacg
gattgggcag
atggcagcca
atcacggcac
tccgecgtca
tceccgaaata
accgtgecegc
ggcgtaccgt
ggatccggag
attgctgctg
tacgacattg
gcecgacgact
aatgaaaaca
ttaacaacca
gcaaccacca
aagacaaata
catgccgaag
gaagccgtca
gatgccaaag
gctaatactg
gatatcgcta
agagaagagt
ttggacacac
ggtttggata
gecegegetet
cactga

2008.05.29

tcgacegtcea
ttgccgageg
tgatgattca
acgggcacga
ccggtagtce
atccecgeega
gggatatata
acaaccgcag
cgcaaggagt
cgggcaatge
cggcaggaga
ttgctgtcat
atttggcaga
tccaaaacce
tcecccatcaa

‘atcctatcaa

gcgacaattt
tccgttcaaa
cgtcaaacgg
ttgacggtaa
gaggaggagc
cctacaacaa

‘atgaagacgg

ttaaaggtct
aacaaaacgt
agttagcaga
acgcecttgaa
tcgtaaaaat
cattcaacga
aaaccgccaa
taaaagctge
cagccgacaa
cgaacaaaga
ctgacagcaa
gettggette
aaacagtgtce
ccggtetgtt

gcatttcgaa
cagcggcecat
acaggeggcce
agtccattce
cgttgacgga
cggctatgac
cagctacgac
caccggacaa
aggcgacgga
cgcecgaagcece
aattgtcgge
gcacggcttg
tatggcgcaa
caatgccgea
agggattgga
gcggtcgeag

tgcegatgeg

cttggagcag
caaaaatgtc
agggtttccg
cacaaacgac
tggccaagaa
cacaattacc
gggtctgaaa
cgatgccaaa
cactgatgcc
taaattggga
tgatgaaaaa
tatcgccgat
tgaagccaaa
agaaactgca
ggccgaagcet
taatattgct
atttgtcaga
tgctgaaaaa
agacctgcgce
ccaaccttac

Met Ser Asp Leu Ala Asn Asp Ser Phe Ile Arg Gln Val Leu Asp Arg

1

5

10

15

Gln His Phe Glu Pro Asp Gly Lys Tyr His Leu Phe Gly Ser Arg Gly

20

25

30

158/299

60
120
180
240
300
360
420
480
540
600
660
720
780
840 .
800 .
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680 .
1740
1800
1860
1920
1980
2040
2100
2160
2220

2256



Glu
His
Ile
65

Pro
Pro
v His
Ala

Ala
145

Arg

val
Arg
Lys
val
225
Gly
Asp
Ala
Ile
Lys

305

Met

DE 601 26 249 T2 2008.05.29

Leu Ala Glu Arg Ser Gly His

35

Gln Leu
50

Gly Tyr
Phe Asp
val Asp

His Pro
115

Pro Lys
130

Gln Asn
Leu Ala
Gly Asp

Ser Gly
195

Asn Ile
210

Gln Gly
Leu Leu
Met Ala
Val Gln

275

Phe Met
290

Tyr Gly

Gly Ala

Gly

Ile

Asn

Gly

100

Ala

Gly

Ile

Asp

Gly

180

Asn

Ile

Ile

Ser

Gln

260

Asn

Ala

Leu

Ile

Asn Leu Met

val

His

85

Phe

Asp

Ala

Arg

Arg

165

Phe

Ala

Gly

ser

Thr

245

Leu

Pro

Ala

Gly

Ala
325

Arg
70

Ala
Ser
Gly
Arg
Leu
150
Phe
Lys
Ala
Ala
Glu
230
Glu
Lys
Asn
Ile
Gly

310

Leu

55

Phe

Ser

Leu

Asp

135

Asn

His

Arg

Glu

Ala

215

Gly

Asn

Asp

Ala

Pro

285

Ile

Pro

40

Ile

Ser

His

Asp

120

Ile

Leu

Asn

Ala

Ala

200

Gly

Ser

Lys

TYY

Ala

280

Ile

Thr

Lys

Ile Gly Leu

Gln
Asp
Ser
Arg

105

Gly

Thr

Ala

Thr
185
Phe
Glu
Asn
Met
Ala
265
Gln
Lys

Ala

Gly

Gln

His

Asp

90

Ile

Pro

Ser -

Asp
Gly
170
Arg
Asn
Ile
Ile
Ala
250
Ala
Gly
Gly

His

Lys
330

éla
Gly
75

Ser

His

Gln

Asn
155

Ser
Tyr
Gly
val
Ala
235
Arg
Ala
Ile
Ile
Pro

315

Sér

Gly

Ala

60

His

Asp

Trp

Gly

Asp

140

Arg

Met

Ser

Thr

Gly
220

Val

1le

Ala

Glu

Gly

300

Ile

Ala

159/299

Lys

45

Ile

Glu

Glu

Asp

Gly

125

Ile

Ser

Leu

Pro

Ala

205

Ala

Met

Asn

Ile

Ala

285

Ala

Lys

vVal

Ile

Lys

Val

Ala

Gly
110
Gly
Lys
Thr
Thr
Glu
190
Asp
Gly
His
Asp
Arg
270
Val
Val

Arg

Ser

Gln Ser

Gly Asn

His Ser
80

Giy Ser
95

Tyr Glu
Tyr Pro
Gly val .

Gly Gln
160

Gln Gly
175

Leu Asp

Ile val
Asp Ala

Gly Leu
240

Leu Ala
255

Asp Trp
Ser Asn
Arg Gly
Ser Gln

320

Asp Asn
335



Phe Ala
asn Ile
Ser Ser

370

Gln Arg
385

Asn Phe
.Ala Thr
Ala Ala

Thr Ile
- 450

Thr Ala
465

Lys Val
val Asp
Thr Lys

Leu Asp
530

Thr Phe
545

Leu Glu
Asp Ile
val Lys
Asn Val

610

Glu Ala
625

Asp
Arg
355
Thr
His
Glu

Asn

Tyr
435
Ala
val
Ala
Leu
515
Ala
Ala
Ala

Ala

AsSp

Ala

Ala

340

Ser

val

.Pro

Lys

Asp

420

Asn

Asp

Asp

Thr

Lys

500

Ala

Thr

Glu

val

Asp

580

Ala

Ala

Ala

Ala

Asn

Pro

Lys

His

405

AsSp

Asn

Ile

val

Asn
485

'val

Asp

Thr

Glu

Ala

565

Ser

Asn

Lys

Gly

DE 601 26 249 T2 2008.05.29

Tyr Ala Lys Tyr

Leu

Pro

Thr
390

val

AsSp

Gly

Asp

Glu

470

Leu

Lys

Thr

Asn

Thr

550

Asp

Leu

Glu

val

Thr
630

Glu
Ser
375
Gly
Lys
val
Gln
Glu
455
Ala
Thr
Ala
Asp
Ala
535
Lys
Thr
AsD
Ala
Lys

615

Ala

Gln
360

Asn

val

Tyr

Lys

Glu

345

Arg

Gly

Pro

Asp

Lys

425

Ile

440

Asp

Asp

Lys

Ala

Ala

520

Leu

Thr

val

Glu

Lys

600

Ala

Asn

Gly

Asp

Thr

Glu

505

Ala

Asn

Asn

Asp

Thr

585

Gln

Ala

Thr

Pro

Tyr

Lys

Phe

Thr

410

Ala

Asn

Thr

Phe

val

490

Ser

Leu

Lys

Ile

Lys

570

Asn

Thr

Glu

Ala

Ser

Gly

Asn

Asp

395

Gly

Ala

Gly

Ile

Lys

475

Asn

Glu

Ala

Leu

val

555

His

Thr

Ala

Thr

Ala
635

Pro Tyr His

Lys
Val
380
Gly
Ser
Thr
Phe
Thr
460
Gly
Glu
Ile
Asp
Giy
540
Lys
Ala
Lys
Glu
Ala

620

ASp

160/299

Glu
365
Lys
Lys

Gly

val

-Lys

445

Lys
Leu
Asn
Glu
Thr
525
Glu
Ile
Glu
Ala
Glu
605

Ala

Lys

350

Asn

Leu

Gly

Gly

Ala

430

Ala

Lys

Gly

Lys

Lys

510

Asp

Asn

Asp

Ala

Asp

580

Thr

Gly

Ala

Ser Arg
Ile Thr
Ala Asp

Phe Pro
400

Gly Gly
415

Ilg Ala
Gly Glu
Asp Ala
Leu Lys

480

Gln Asn
495

Leu Thr
Ala Ala
Ile Thr
Glu Lys

560

Phe Asn
575

Glu Ala
Lys Gln

Lys Ala

Glu Ala
640



"val
Asp Asn

Glu Ser

Ile Ala

Asp Ser

645

660

675

Glu Lys

690
His Asp
705

Lys Glu

Phe Gln

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Leu Asp

Thr Arg

Thr Arg

Pro Tyr

Leu Asn Gly Leu

DE 601 26 249 T2 2008.05.29

Ala Ala Lys Val Thr Asp Ile Lys
Lys Lys Ala Asn Ser

Lys Phe Val Arg

680

Thr Arg Leu Ala

695

710

725

740

146
2421
DNA
Artificial Sequence

961-ORF46.1

146

atggccacaa acgacgacga

aacaatggcce
gacggcacaa
ggtctgggtc
aacgtcgatg
gcagacactg
ttgaataaat
aaaattgatg
aacgatatcg
gccaatgaag
gctgcagaaa
gacaaggccg
aaagataata
agcaaatttg
gcttctgctg
gtgtcagacc
ctgttccaac
tccgaategg
gcaggcgtgyg
tacgagtggg
gttctcgacc
gaacttgccg
aacctgatga
gatcacgggc
gaagccggta
caccatcccg

dagaaatcaa
ttaccaaaaa
.tgaaaaaagt
ccaaagtaaa
atgcegettt
tgggagaaaa
aaaaattaga
ccgattcatt
ccaaacagac
ctgcagcagg
aagctgtcgce
ttgctaaaaa
tcagaattga
aaaaatccat
tgcgcaaaga
cttacaacgt
cagtcgccat
cagtcggcac
gatccggagg
gtcagcattt
agcgcagcgg
ttcaacaggc
acgaagtcca
gtccegttga
ccgacggcta

Gln Gly Leu Ala

Asn Val Gly Leu

tgttaaaaaa
cggtttcaaa
agacgcaact
cgtgactaac
agctgcagaa
agcagatact
tataacgaca
agccgtgget
ggatgaaacc
ggccgaagaa
caaagccgaa
tgcaaaagtt
agcaaacagt
tggtctgaac
tgccgatcac
aacccgccaa
gggtcggttc
cggtaccgge
ttegtceggt
aggaggatca
cgaacccgac
ccatatcgga
ggccattaaa
ttceceette
cggatttagce
tgacgggceca

Asp

Glu

Glu

Ala Asp
650

Ala Asp
665 )

Ile Asp Gly

Ser Ala Glu

Lys Thr
715

Gln Ala
730

His His
745

gctgccactg
gctggagaga
gcagccecgatg
ctgaccaaaa
tctgaaatag
gatgccgete
tttgctgaag
gataccgtcg
aacactaagg
accaaacaaa
gctgecgetyg
accgacatca
gccgacgtgt
gctactaccg
gatactcgce
ggccttgcag
aatgtaacgg
ttcecgettta
tcttceecgeag
gatttggcaa
gggaaatacc
ttgggaaaaa
ggaaatatcg
gacaaccatg
ctttaccgca
cagggcggcyg

Ile Ala Thr

val Tyr Thr

670

Leu Asn Ala
685

Lys Ser
700

Ile

Val Ser Asp

Ala Leu Ser

His
750

His His

tggccattge
ccatctacga
ttgaagccga
ccgtcaatga
aaaagttaac
tggatgcaac
agactaagac
acaagcatgc
cagacgaagc
acgtcgatge
gcacagctaa
aagctgatat
acaccagaga
aaaaattgga
tgaacggttt
aacaagccge
ctgcagtcgg
ccgaaaactt
cctaccatgt
acgattcttt
acctattcgg
tacaaagcca
gctacattgt
cctcacatte
tccattggga
gctatcecge

161/299

Asn
655

Lys

Arg Glu

Thr Thr

Ala Asp

Leu Arg

720
Gly Leu
735

His

tgctgectac
cattgatgaa
cgacttiaaa

aaacaaacaa
aaccaagtta .

caccaacgece
aaatatcgta
cgaagcattc
cgtcaaaacc
caaagtaaaa

‘tactgcagece

cgctacgaac
agagtctgac
cacacgcttg
ggataaaaca
gcteteeggt
cggctacaaa

tgccgcecaaa.
cggcgtcaat

tatccggeag
cagcaggggg

tcagttggge
ccgettttee -
cgattctgag
cggatacgaa -

tcccaaagge

60

120
180
240
300
360
420

. 480

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560



gcgagggata
accgacaacc
ctgacgcaag
agatcgggca
ggcgeggcag
aacattgctg
aacgatttgg
gcagtccaaa
gccatcccca
gcacatccta
gtcagcgaca
aatatccgtt
ccgecgtcaa
ccgtttgacg
caccaccace

147
806

<210>
<211>
<212>
'<213>

<220>

<223> 961

<400> 147
Met Ala
1

Ala Ala Ala

Ile
35

Glu Thr

Thr Ala

50

Ala

PRT
Artificial Sequence

Thr Asn Asp

tatacagcta
gcagcaccgg

‘gagtaggcga

atgecgecga
gagaaattgt
tcatgcacgg
cagatatggce
accceccaatge
tcaaagggat
tcaagcggte
attttgecga
caaacttgga
acggcaaaaa
gtaaagggtt
accaccactg

-ORF46.1

5

Tyr Asn

20

Tyr Asp

Ala Asp

Asp

Asn

Ile

Val

DE 601 26 249 T2 2008.05.29

cgacataaaa ggcgttgcce
acaacggctt gccgaccgtt
cggattcaaa cgcgccacce
agccttcaac ggcactgceag
cggcgeaggce gatgccgtge
cttgggtetg ctttecaccg
gcaactcaaa gactatgccg
cgcacaaggc atagaagccg
tggagcetgtt cggggaaaat
gcagatgggc gcgatcgcat
tgcggcatac gccaaatacc
gcagcgttac ggcaaagaaa
tgtcaaactg gcagaccaac
tccgaatttt gagaagcacg
a

Lys Ala
10

AspIVal Lys

Gln Glu Ile Asn

" 25

Gly

Glu Gly Thr

40

Asp Asp

Glu Ala Asp Phe

55

Asp

aaaatatccg
tccacaatgce
gatacagcce
atatcgttaa
agggcataag
aaaacaagat
cagcagccat
tcagcaatat
acggcttggg
tgccgaaagyg
cgtcecetta
acatcacctce
gccacccgaa
tgaaatatga

Ala
Gly
30

Ile
45

Lys
60

Asn

cctcaacctg
cggtagtatg
cgagctggac
aaacatcatc
cgaaggctca
ggcgcgeatce
ccgecgattgg
ctttatggca
cggcatcacg
gaaatccgcce
ccattccega
ctcaaccgtg
gacaggcegta
tacgctcgag

Thr val Ala Ile

15

Phe Lys Ala Gly
Thr Lys Lys Asp

Gly Leu.Gly Leu

Lys
65

Lys
Asn Val
Thr Thr
Leu

Ala

Thr
130

Thr

Lys Leu

145

Asn Asp

val val Thr

Ala Lys

85

Asp

Leu Ala

100

Lys

Asp Ala Thr

115

Phe Ala Glu

Glu Ala Val

Ile Ala Asp

165

Asn
70

val

Asp

Thr

Glu

Ala

150

Ser

Leu Thr

Lys Ala

Thr Asp

Asn Ala
120

Thr Lys
135

Asp Thr

Leu Asp

Lys
Ala
Ala
105
Leu
Thr

val

Glu

Thr val
75

Glu Ser
90

Ala Leu

Asn Lys

Asn Ile

Asp Lys

155

Thr Asn
170

Glu Asn Lyé'Gln
80
Glu Ile Glu Lys Leu
95
Ala Asp Thr Asp Ala
110

Leu Gly Glu Asn Ile
125

Val
140

Lys Ile Asp Glu

Ala Glu Ala Phe
160"

His

Thr Lys Ala Asp Glu

175

162/299

1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2421



Ala val
Glﬁ Asn

Ala Glu
210

" Ala val
225

Lys Asp
Glu Glu
Thr Glu
Asp His

290
Arg Lys
305
Leu Phe

Gly Gly

Phe Thr

Lys

val

195

Ala

Ala

Asn

Ser

Lys

275

Asp

Glu

Gln

Tyr

Glu

- 355

Ser Gly
370

Ser Gly
385

Val Leu
Gly Ser
Lys Ile
Ile Lys.

450

Glu val
465

Ser

Gly

Asp

Arg

Gln

435

Gly

His

Thr
180

Asp

Ala

Ala

Ile

Asp

260

Leu

Thr

Thr

Pro

Lys

340

Asn

Ser

Gly

Arg

Gly

420

Ser

Asn

Ser

DE 601 26 249 T2 2008.05.29

Ala Asn Glu Ala

Ala

Ala

Lys

Ala

245

Ser

Asp

Arg

Arg

325

Ser

Phe

Ala

Gly

Gln

405

Glu

His

Ile

Pro

Lys

Gly

Val
230

Lys

Lys

Thr

Leu

Gln

310

Asn

Glu

Ala

Ala

Ser

390

His

Leu

Gln

Gly

Phe
470

val

Thr
215

Thr

Lys

Phe

Arg

Asn

295

Gly

val

Ser

Ala

TYX

375

Asp

Phe

Ala

Leu

Tyxr
455

Asp

Lys

200

Ala

Asp

Ala

val

Leu

280

Gly

Leu

Gly

Ala

Lys

360

His

.Leu

Glu

Glu

Lys

185

Ala

Asn

Ile

Asn

Arg

265

Ala

Leu

Ala

Arg

val

345

Ala

val

Ala

Pro

Arg
425

Gln
Ala
Thr
Lys
Ser
250
Ile
Ser
Asp
Glu
Phe
330
Ala
Gly
Gly
Asn
Asp

410

Ser

Gly Asn Leu

440

Ile

Asn

Val

His

Arg

Ala

Thr Ala Glu Glu Thr Lys

Glu Thr
Ala Ala
- 220

Ala Asp
235

Ala Asp
Asp Gly
Ala Glu

Lys Thr
300

Gln Ala
315

Asn Val

‘Ile Gly

val Ala

val asn
380

Asp Ser
395
Gly Lys

Gly His

Met Ile

Ala
205

Asp

Ile

Val

Leu

Lys

285

Val

Ala

Thr

Thr

val

365

Tyr

Phe

Tyr

Ile

Gln
445

190

Ala Gly Lys
Lys Ala Glu
Ala Thr Asn‘

© 240

Tyr Thr Arg
255

Asn- Ala Thr
270

Ser Ile Ala
Ser Asp Leu
Leu Ser Gly

320

Ala Ala val
335

Gly Phe arg
350

Gly Thr Ser
Glu Trp Gly
Ile Arg Gln

400

His Leu Phe
415

Gly Leu Gly
430

Gln Ala Ala

Phe Ser Asp His Gly His

460

Ser His
475

163/299

Ser

Asp Ser Asp
480



Glu

Asp

Gly

Ile

Ser

545

Pro

Ala

Ala

Met

625

Asn

Ile

Ala

Ala

Lys

705

Vval

Tyr

Glu

Lys

DE 601 26 249 T2 2008.05.29

Ala Gly Ser Pro Val Asp Gly Phe Ser

Gly
Gly
Lys

530

Thr

Thr-

Glu

Asp
Gly
610
His
Asp
Arg
val
val
690
Arg
Ser
His

Asn

Leu
770

Tyx

Tyr

515

Gly

Gly

Gln

Leu

Ile

595

ASp

Gly

Leu

Asp

Ser

675

Arg

Ser

Asp

Ser

Ile
755

Ala

Glu
500
Pro
val
Gln
Gly
Asp
580
val
Ala
Leu
Ala
Trp
660
Asn
Gly
Gln
Asn
Arg

740

Thr

Asp

485
His
Ala
Ala
Arg
val
565
Arg
Lys
val
Gly
Asp
645
Ala
Ile
Lys
Met
Phe
725
Asn

Ser

Gln

His
Pro
Gln
Leu
550
Gly
Ser
Asn
Gln
Leu
630
Met
val
Phe
TYyr
Gly
710
Ala
Ile

Ser

Arg

Pro

Lys

Asn

535

Ala

Asp

Gly-

Ile
Gly
6;5
Leu
Ala
Gln
Met
Gly
695
Ala
Asp
Arg

Thr

His
775

Ala

Gly
520

Ile

Asp

Gly

Asn

Ile

600

Ile

Ser

Gln

Asn

Ala

680

Leu

Ile

Ala

Ser

Val
760

Pro

Asp

505

Ala

Arg

Arg

Phe

Ala

585

Gly

Ser

Thr

Leu

Pro

665

Ala

Gly

Ala

Ala

Asn

745

Pro

Lys

430

Gly

Arg

Leu

Phe

Lys

570

Ala

Ala

Glu

Glu

Lys

650

Asn

Ile

Gly

Leu

Tyr
730
Leu

Pro

Thr

Leu Tyr Arg Ile
. 495

Tyxr

Asp

Asn

His

555

Arg

Glu

Ala

Gly

Asn

635

Asp

Ala

Pro

Ile

Pro

715

Ala

Glu

Ser

Gly

Asp

Ile

Leu

540

Asn

Ala

Ala

Gly

Ser

620

Lys

Tyx

Ala

Ile

Thr

700

Lys

Lys

Gln

Asn

val
780

164/299

Gly

Tyr
525
Thr
Ala
Thr
Phe
Glu
605
Asn
Met
Ala
Gln
Lys

685

Ala

Gly

Arg

Gly
765

Pro

Pro
510

Ser

Asp

Gly

Arg

Asn

590

Ile

Ile

Ala

Ala

Gly

670

Gly

His

Lys

Pro

Tyr
750

Lys

Phe

His

Gln

Tyr

Asn

Ser

575

Gly

val

Ala

Arg

Trp

Gly

Asp

‘Gly -

val

Ile

640

Ala
655
Ile
Ile
Pro
Ser
Ser
135
Gly

Asn

Asp

Ala

Glu

Gly

Ile

Ala

720

Pro

Lys

val

Gly
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Lys Gly Phe Pro Asn Phe Glu Lys His Val Lys Tyr Asp Thr Leu Glu
790

785

His His His His His His

<210>
<211>
<212>
<213>

<220>
<223>

<400>
atggccacaa
aacaatggcc
gacggcacaa
ggtctgggtce
aacgtcgatg
gcagacactg
ttgaataaat
aaaattgatg
aacgatatcg
gccaatgaag
gctgcagaaa
gacaaggccg
aaagataata
agcaaatttg
gecttctgcetg
gtgtcagacc
ctgttccaac
tccgaatcegg
gcaggcgtgag
tacgagtggg
gcactaaccg
tcecgtcagga
aacggtgaca
atccgccaaa
tacaaacaaa
cattccggga
acatcttttg
tcagacgatg
ggcaaaatcg
aagccggatg
aaaggcagtt
gaagtgaaaa
caccaccacc

<210>
<211>
<212>
<213>

645
PRT

<2§0>

<223> 961

805

148
1938
DNA
Artificial Sequence

961-741

148

acgacgacga
aagaaatcaa
ttaccaaaaa
tgaaaaaagt
ccaaagtaaa
atgccgettt
tgggagaaaa
aaaaattaga
ccgattcatt
ccaaacagac
ctgcagcagg
aagctgtegc
ttgctaaaaa
tcagaattga
aaaaatccat
tgcgcaaaga
cttacaacgt
cagtcgccat
cagtcggcac
gatccggagg
caccgcetcga
aaaacgagaa
gcctcaatac
tcgaagtgga
gccattccge

‘agatggttgc

acaagcttcc
ccggcggaaa
aacatttgaa
gaaaacgcca
actccctegg
ccgtaaacgg
accactga

149

-741

tgttaaaaaa
cggtttcaaa
agacgcaact
cgtgactaac
agctgcagaa
agcagatact
tataacgaca
agccgtggcet
ggatgaaacc
ggccgaagaa
caaagccgaa
tgcaaaagtt
agcaaacagt
tggtctgaac
tgccgatcac
aaccecgcecaa
gggtcggttc
cggtaccgge
ttcgtececggt
gggtggtgtc
ccataaagac
actgaagctyg
gggcaaattyg
cgggcagcete
cttaaccgcece
gaaacgccag
cgaaggcggc
actgacctac
atcgccagaa
tgcegtcate
tatctttggce
catacgccat

Artificial Sequence.

795

gctgccactg
gctggagaga
gcagccgatg
ctgaccaaaa
tctgaaatag
gatgccgctce
tttgctgaag
gataccgteg
aacactaagg
accaaacaaa
gctgeegetg
accgacatca
gccgacgtgt
gctactaccg
gatactecgcee
ggccttgcag
aatgtaacgg
ttccgettta
tctteegeag
gccgecgaca
aaaggtttgc
gcggcacaag
aagaacgaca
attaccttgg
tttcagaccg
ttcagaatcg
agggcgacat
accatagatt
ctcaatgtcg
agcggttceg
ggaaaagccc
atcggecettg

tggccattgce
ccatctacga
ttgaagccga
ccgtcaatga
aaaagttaac
tggatgcaac
agactaagac
acaagcatge
cagacgaagc
acgtcgatgce
gcacagctaa
aagctgatat
acaccagaga
aaaaattgga
tgaacggttt
aacaagccge
ctgcagtcgg
ccgaaaactt
cctaccatgt
tcggtgeggg
agtctttgac
gtgcggaaaa
aggtcagccg
agagtggaga
agcaaataca
gcgacatagc
atcgcgggac
tcgeegecaa
acctggcecgce
tcctttacaa
aggaagttge
ccgccaagca

165/299

800

tgctgectac

cattgatgaa .

cgactttaaa
aaacaaacaa
aaccaagtta
caccaacgcc

aaatatcgta.

cgaagcattc
cgtcaaaacce
caaagtaaaa
tactgcagece
cgctacgaac
agagtctgac
cacacgcttg
ggataaaaca

gctctecggt -

cggctacaaa
tgccgcecaaa
cggcgtcaat
gcttgccgat
gctggatcag
aacttatgga

tttcgacttt’

gttccaagta
agattcggag
gggcgaacat
ggcgttcggt
gcagggaaac
cgccgatate
ccaagccgag
cggcagcgeg
actcgagcac

60
120
180

" 240
. 300
360

420
480
540
600
660
720
780
840

"800

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1938



<400>

Met Ala Thr

1

Ala Ala Ala

Glu Thr

Ala Thr
50

Lys Lys
65

Asn Val
Thr Thr
Ala Leu
Thr Thr

130
Lys Leu
145
Asn Asp
Ala Val
Gln Asn
Ala Glu

210

Ala val
225

Lys Asp
Glu Glu

Thr Glu

Asp His

149

Ile

35

Ala

Val

Asp

Lys

Asp

"115

Phe

Glu

Ile

Lys

Val

195

Ala

Ala

Asn

Ser

Lys

275

Asp

Asn Asp Asp
Tyr Asn Asn
20

Tyr Asp Ile
Ala Asp Val
Val Thr Asn

70

Ala Lys Val
85

Leu Ala Asp
100

Ala Thr Thr
Ala Glu Glu

Ala val Ala
150

Ala Asp Ser
165

Thr Ala Asn
180

Asp Ala Lys
Ala Ala Gly

Ala Lys Val
230

Ile Ala Lys
245

Asp Ser Lys
260

Leu Asp Thr

Thr Arg Leu

DE 601 26 249 T2

Asp

Gly

Asp

Glu

55

Leu

Lys

Thr

Asn

Thr

135

Asp

Leu

Glu

val

Thr

215

Thr

Lys

Phe

Arg

Asn

val

Gln

Glu

40

Ala

Thr

Ala

Asp

Ala

120

Lys

Thr

Asp

Ala

Lys

200

Ala

Asp

Ala

val

Leu

280

Gly

Lys

Glu
25

Asp

Asp

Lys

Ala

Ala

105

Leu

Thr

val

Glu

Lys

185

Ala

Asn

Ile

Asn

Arg

265

Ala

Leu

Lys
10

Ile

Gly

Asp

Glu
90

Ala
Asn
Asn
Asp
Thr
170
Gln
Ala
Thr
Lys
Ser
250
Ile

Ser

Asp

Ala
Asn
Thr
Phe
val
75

Ser
Leu
Lys
Ile
Lys
155
Asn
Thr
Glu
Ala
Ala
235
Ala
Asp

Ala

Lys

2008.05.29

A;a
Gly
Ile
Lys
60

Asn
Glu
Ala
Leu
val
140
His
Thr
Ala
Thr
Ala
220
Asp
Asp

Gly

Glu

Thr

166/299

Thr

Phe

Thr
45

Gly
Glu
Ile
Asp
Gly
125
Lys
Ala
Lys
Glu
Ala
205
Asp
Ile
val
Leu
Lys

285

Val

val Ala Ile
15

Lys Ala Gly
30

Lys Lys Asp
Leu Gly Leu
Asn Lys Gln

80

Glu Lys Leﬂ
95

Thr Asp Ala
110

Glu Asn Ile
Ile Asp Glu
Glu Ala Phe

160

Ala Asp Glu
175

Glu Thr Lys
190

Ala Gly Lys
Lys Ala Glu
Ala Thr Asn

240

Tyr Thr Arg
255

Asn Ala Thr
270

Ser Ile Ala

Ser Asp Leu



2590

Arg Lys
305

Leu Phe

Gly Gly

Phe Thr

Ser Gly
- 370

Ser Gly

385

Ala Leu

Thr Leu
Gln Gly

Leu
450

Lys

Glu Vval
465

Tyr Lys
Gln Asp
" Ile Gly
Gly Gly

530
Gly Gly
545
. Gly Lys

Ala Ala

Ser val

Glu

Gln

TYyr

Glu

355

Ser

Gly

Thr

Asp

Ala

435

Lys

Asp

Gln

Ser

Asp

515

Arg

Lys

Ile

Asp

Leu

DE 601 26 249 T2 2008.05.29

Thr Arg Gln
310

Pro Tyr Asn
325

Lys Ser Glu
340

Asn Phe Ala

Ser Ala Ala

val
390

Gly Gly

Pro lLeu

405

Ala

Gln Ser Vval

420

Thr

Glu Lys

Asn Asp Lys

Gln Leu

470

Gly

His Ser

485

Ser

Glu His Ser

500

Ile Ala Gly

Ala Thr Tyr

Thr Tyr

550

Leu

His Leu

565

Glu

Ile Pro

580

Lys

Asn Gln

Tyr

295

Gly

Val

Ser

Ala

Tyr

375

Ala

Asp

Arg

val

455

Ile

Ala

Gly

Glu

Arg

535

Thr

Lys

Asp

Ala

Leu Ala
Gly Arg
Ala Val

345

Lys Ala
360

His Val

Ala Asp
His Lys

Asn
425

Lys

Gly Asn

440

Ser Arg

Thr Leu
Thr

Leu

Met
505

Lys

His Thr

520

Gly Thr

Ile Asp

Ser Pro

Gly Lys

585

Glu Lys

Glu
Phe
330
Ala

Gly

Gly

Ile

Asp

410

Glu

Gly

Phe

Glu

Ala

490

val

Ser

Ala

Phe

Glu

570

Arg

Gly

Gln
315

Asn

Ile

val

val

Gly

395

Lys

Lys

Asp

Asp

Ser

475

Phe

Ala'

Phe
Phe
Ala
555
Leu
His

Ser

300

Ala
Val
Gly
Ala
Asn
380
Ala
Gly
Leu
Ser
Phe
460
Gly
Gln
Lys
Asp
Gly
540
Ala
Asn

Ala

TYr

167/299

Ala

Thr

Thr

Val

365

Gly

Leu

Lys

Leu

445

Ile

Glu

Thr

Arg

Lys

525

Ser

Lys

Val

vVal

Ser

Leu Ser Gly
320

Ala Ala Val
335

Gly Phe Arg
350

Gly Thr Ser
Glu Trp Gly..
Leu Ala Asp

400

Gln Ser Leu
415

Leu Ala Ala
430

Asn Thr Gly
Arg Gln Ile
Phe Gin-Val

480

Glu Gln Ile.
495

Gln Phe Arg
510

Leu Pro Glu
Asp Asp Ala
Gln Gly Asn.

560.

Asp Leu 2la
575 '

Ile Ser Gly
590

Leu Gly Ile



595
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600

605

Phe Gly Gly Lys Ala Gln Glu Val Ala Gly Ser Ala Glu Val Lys Thr

610

615

620

val Asn. Gly Ile Arg His Ile Gly Leu Ala Ala Lys Gln Leu Glu His
630

625

His His His His His

<210>
<211>
<212>
" <213>

<220>
<223>

<400>
atggccacaa
aacaatggcc
gacggcacaa
ggtctgggtc
aacgtcgatg
gcagacactg
ttgaataaat
aaaattgatg
aacgatatcg
gccaatgaag
gctgcagaaa
gacaaggccg
aaagataata
agcaaatttg
gcttetgetg
gtgtcagacc
ctgttccaac
tccgaatcgg
gcaggegtgg
tacgagtggg
ggtatcggca
atcaagaacg
gttacagaca
ccaaacccaa
tatacaggac
tcctttceeg
acggcgtata
ttcgacgatg
gaaatcggac
cctgcaggceg
aagaacgaaa
gtgcgcatcg
caaatagcca
aaaacagacg
atccgtaata
aacacatatg
gcaggecgtag

645

150
4335
DNA
Artificial Sequence

961-583

150

acgacgacga
aagaaatcaa
ttaccaaaaa

tgaaaaaagt

ccaaagtaaa
atgccgettt
tgggagaaaa
aaaaattaga
ccgattcatt
ccaaacagac
ctgcagcagg
aagetgtcge
ttgectaaaaa
tcagaattga
aaaaatccat
tgcgcaaaga
cttacaacgt
cagtcgccat
cagtcggcac
gatccggcgg
gcaacagcag
aaatgtgcaa
gggatgccaa
atgacgcata
gcggggtaga
aactgtatgg
tgcggaagga

aggccgttat

acatcgattt
gtattgcgcc
tgatggttgc
tcaataacag
attcggagga
agggtatccg
aaaacatgct
ccctattgece
accgcagtgg

tgttaaaaaa
cggtttcaaa
agacgcaact
cgtgactaac

agctgcagaa,

agcagatact
tataacgaca
ageccgtgget
ggatgaaacc
ggccgaagaa
caaagccgaa
tgcaaaagtt
agcaaacagt
tggtctgaac
tgcecgatcac
aacccgccaa
gggtcggttc
cggtaccgge
ttcgtcecggt
aggcggcact
agcaacaaca
agacagaagce
aatcaatgcc
caagaatttg
ggtaggtatc
cagaaaagaa
agcgectgaa

agagactgaa

ggtctcccat
cgatgcgacg
agccatccgce
ttttggaaca
gcagtaccgc

‘cctgatgcaa

tttcatcttt
attttatgaa
agaaaagttc

635

gctgccactg

.gctggagaga

gcagccgatg
ctgaccaaaa
tctgaaatag
gatgccgcetc
tttgctgaag
gataccgtcg
aacactaagg
accaaacaaa
gctgecgetg
accgacatca
gcecgacgtgt
gctactaccg
gatactcgece
ggccttgecag
aatgtaacgg
ttcecgettta
tcttecgecag
tctgegeecg
gcgaaatcag
atgctctgtyg
cccceccecga
atcaacctca
gtcgacacag
cacggctata
gacggaggcg
gcaaagccga
attattggcg
ctacacataa
aatgcatggg
acatcgaggg
caagcgttgce
cagagcgatt
tcgacaggea
aaagacgctc
aaacgggaaa

tggccattge
ccatctacga
ttgaagccga
ccgtcaatga

aaaagttaac’

tggatgcaac
agactaagac
acaagcatgce
cagacgaagc
acgtcgatge
gcacagctaa
aagctgatat
acaccagaga
aaaaattgga
tgaacggttt
aacaagccgc
ctgcagtcgg
ccgaaaactt
cctaccatgt
acttcaatgc
cagcagtatc
ccggtcggga
atctgcatac
aacctgcaat
gcgaatccgt
acgaaaatta
gtaaagacat
cggatatccg
ggcgttccgt
tgaatacgaa
tcaagctggg
caggcactgc
tcgactatte
acggcaacct
atgacgcaca

aaaaaggcat’

tgtatggaga

168/299

640

tgctgcectac -

cattgatgaa

cgactttaaa -

aaacaaacaa
aaccaagtta
caccaacgcc
aaatatcgta
cgaagcatte
cgtcaaaacc
caaagtaaaa

tactgcagece

cgctacgaac

.agagtctgac °

cacacgcttg
ggataaaaca
gctecteeggt
cggctacaaa

tgccgccaaa -

cggcgtcaat
aggcggtacc

ttacgceggt -
tgacgttgeg .
cggagacttt:

tgaagcaggc
cggcagecata
caaaaactat
tgaagcttcet
ccacgtaaaa

ggacggcaga -

tgatgaaacc
cgaacgtgge

cgaccttttc:

cggcggtgat
gtcctaccac
agctcagccce

tatcacagtc -

accgggtaqa

60

" 120
-180

240
300

- 360

420

480
-540

600
660
720
780
840
900
960
1020
1080

"1140

1200
1260
1320

" 1380

1440

~1500

1560
1620
1680
1740
1800
1860
1920
1980

© 2040

2100
2160
2220



gaaccgcttg
ccctatgaag
ttttecgeac
agcaacgaca
gtggacagca
tcectttcegt
ttccgtaacg
ctgcacggca
tacggcaaca
gcggcatccg
tccggcegceaa
ctgtacacac
ctgtacatgt
cecttectga
gacggcggcec
acgetgtcect
teccgegeccg
atggtcgaac
gccgaccegea
gccgtacage
gtctatgcecg
tcggacgggt
ggtggaacgt
ggcattgecg
agcacatgga
atacggcacg
aaaaacagca
acgctgatgc
ttgacggteg
ggcagtgcett
ggtctgaagc
gaacgcgace
gcaaccggca
gcggatgtceg
aaacagtacg
caccaccacc

<210>
<211>
<212>
<213>

<220>
<223>

<400>
Met Ala
1

151
1444

PRT
Artificial Sequence

151
Thr Asn Asp Asp Asp Val Lys Lys Ala

agtatggcec
caagcgtceeg
ccatcgtaac
acctgcgtac
agttcggctg
tcggcgactt
acatttcagg
acaacaccta
acaaatcgga
gcggcagcecet
acgaaaccgt
gtttgggcaa
cggcacgcgg
gtgcecgcecaa
tgctggcettce
attatgtccg
ccggtctgaa
tggatgcctc
cagatatgcc
atgcgaatge
acagtaccgce
tggaccacaa
gggaacaggg
cgaaaaccgyg
gcgaaaacag
atgcgggcga
tcagccgcag
agctgggcge
aaggcggtcet
tgggctggag
tgtcgcaacc
tgaacggacg
agacgggggc
aattcggcaa
gcaaccacag
actga

961-983

5
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caaccattgc
tttcaccegt
cggcacggcg
cacgttgctg
gggactgctg
taccgccecgat
cacgggcgge
tacgggcaaa
tatgcgcegte
gaacagcgac
acacatcaaa
actgctgaaa
caagggggca
aatcgggcag
cctecgacagce
tcgeggcaat
acacgccgta
cgaatcatcc
gggcatcegce
cgccgacggt
cgcccatgece
cggcacgggt
cggtgttgaa
cgaaaatacg
tgcaaatgca
tatcggctat
caccggtgeg
actgggeggt
gcgectacgac
cggcaacagc
cttgagcgat
cgactacacg
acgcaatatg
cggctggaac
cggacgagtc

ggaattactg
acaaacccga
gctetgetge
acgacggcete
gatgcgggta
acgaaaggta
ctgatcaaaa
accattatcg
gaaaccaaag
ggcattgtcect
ggcagtctge
gtggacggta
ggctatctca
gattattett
gtcgaaaaaa
gcggcacgga
gaacagggcg
gcaacaccceg

-ccctacggceg

gtacgcatct
gatatgcagg
ctgecgecgtca
ggcaaaatgc
acagcageceg
aaaaccgaca
ctcaaaggce
gacgaacatg
gtcaacgtte
ctgctcaaac
ctcactgaag
aaagccgtcee
gtaacgggcg
ccgeacacce
ggcttggcac
ggcgtagget

10

Ala Ala

Glu Thr

Ala Thr
50

Tyr Asn Asn Gly Gln Glu Ile Asn
20 25

Ala

Ile
35

Tyr Asp Ile Asp Glu Asp Gly Thr
40 -

Ala Asp Val Glu Ala Asp Asp Phe
55

Ala

ccatgtggtyg
ttcaaattge
tgcagaaata
aggacatcgg
aggccatgaa
catccgatat
aaggcggcag
aaggcggttce
gtgcgctgat
atctggcaga
agctggacgg
cggcgattat
acagtaccgg
tcttcacaaa
cagcgggcag
ctgcttcgge

cctgteggeca
cggaacatcc
cccgtggatg
tgcagtcgge
cggacccgeg
tgcctactcee
ccaactgcaa
gctggtgttg
ttataacggg
taccgaccaa
caaaggtacg
cggcggcaag
acgacgtgtt
catcgaaacc
tgaaggcgac
agcggcacat

gcagcaatct ggaaaacctg

agacggttga
caactttccg
tcaacagtct
gacgccgect
tcgcgcaaac
gcggcagtac
ccacactggg
gcattagtct
tgttctecta
cggaaggcag
cgtttgeege
aggatgcatt
gcacgctggt
tgtttgcaac
gctttaccgg
gtctggttge
gttacagcta
accggttect

aactgcggca
cgcagcggea
cgecgetace
gaaagccgta

ccaacaggac.

ccaaaccgte
catgggacgce
gtttgcagge
cggacgctac
cgtcaacggce
aacgggagat
cgccgaaaaa
cggactcgeg

ggcgggcgtg,

cgcgactgea
cggectggge
cgceggttec
cgagcaccac

Ala Thr val Ala Ile

15

Gly Phe Lys Ala Gly

30

Ile Thr Lys Lys Asp

45

Lys Gly Leu Gly Leu

60

169/299

2280
2340
2400
2460
2520
2580
2640
2700
2760
2820

‘2880

2940
3000
3060
3120
3180
3240
3300
3360
3420
3480

3540

3600
3660
3720
3780
3840
3900
3960
4020

4080

4140
4200
4260
4320

- 4335



Lys
65
Asn
Thr
Ala
Thr
Lys
145
Asn
Ala
Gln
Ala
Ala
225
Lys
Glu
Thr
Asp
Arg

305

Leun
Gly

Phe

DE 601 26 249 T2 2008.05.29

Lys Val val Thr Asn Leu

val

Thr

Leu

Thr

130

Leu

Asp

val

Asn

Glu

210

val

Asp

Glu

Glu

His

290

Lys

Phe

Gly

Thr

Asp

Lys

Asp

115

Phe

Glu

Ile

Lys

val

195

Ala

Ala

Asn

Serx

Lys

275

Asp

Glu

Gln

Tyr

Glu
355

Ala

Leu
100

Ala

Ala

Ala

Ala

Thr

180

Asp

Ala

Ala

Ile

Asp

260

Leu

Thr

Thr

Pro

Lys
340

Asn

Lys
85
Ala
Thr
Glu
val
Asp
165
ala
Ala
aAla
Lys
Ala
245
Ser
Asp
Arg
Arg
TYr
325

Ser

Phe

70

val Lys
Asp Thr
Thr Asn
Glu Thr

135

Ala Asp
150

Ser Leu
Asn Glu

Lys Val

Gly Thr

Thr

Ala

Asp

Ala

120

Lys

Thr

Asp

Ala

Lys

200

Ala

215 |

Val Thr
230

Lys Lys
Lys Phe
Thr Arg
Leu Asn

295
Gln Gly
310
Asn Val

Glu Ser

Ala Ala

Asp

Ala

val

Leu

280

Gly

Leu

Gly

Ala

Lys
360

Lys

Ala

Ala

105

Leu

Thr

val

Glu

Lys

185

Ala

Asn

Ile

Asn

Arg

265

Ala

Leu

Ala

Arg

val

345

Ala

Thr

Giu
90

Ala

Asn
Asp
Thr
170
Gln
Ala
Thr
Lys
Ser
250
Ile
Ser
Asp
Glu
Phe
330

Ala

Gly

Val
75

Ser
Leu
Lys
Ile
Lys
155
Asn
Thr
Glu
Ala
Ala
235
Ala
Asp
Ala
Lys
Gln
315
Asn

Ile

val

Asn

Glu

Ala

Leu

val

140

His

Thr

Ala

Thr

Ala

220

Asp

Asp

Gly

Glu

Thr

300

Ala

Val

Gly

Ala

170/299

Glu Asn Lys Gln
80

Ile Glu Lys Leu
95

Asp Thr Asp Ala
110

Gly Glu Asn Ile
125

Lys Ile Asp Glu
Ala Glu Ala Phe
160

Lys Ala Asp Glu
175

Glu Glu Thr Lys
190

Ala Ala Gly Lys
205 o

Asp Lys Ala Glu
Ile'Ala Thr Asn’
240

Vval Tyr Thr Arg
255"

-Leu Asn Ala Thr.
270

Lys Ser Ile Ala
285 -

Val Ser Asp Leu
Ala Leu Ser Gly
320

Thr Ala Ala val
335

Thr Gly Phe Arg
350

' val Gly Thr Ser
365
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Ser Gly Ser Ser Ala Ala Tyr His Val

370

Ser Gly
385

Gly Ile

Ser Tyr

Cys Ala

Asn Ala
450

Asp Ala
465

Tyr Thr

Val Gly

Tyr Asn

Pro Glu
530

Ala Val
545

Glu Ile
Val Asp
Ile Met
Ile Arg

610

Asn Asn
625

Gln Ile

Sexr Gly

Gly

Gly

Ala

Gly

435

Pro

Tyr

Gly

Ser

Glu

515

Asp

Ile

Gly

Gly

Asn

595

Asn

Ser

Ala

Gly

Gly

Ser

Gly

420

Arg

Pro

Lys

Arg

Ile

500

Asn

Gly

Glu

His

Gly Thr

Asn

405

Ile

Asp

Pro

Asn

Gly

485

Ser

Gly

Thr

Ile

. 565

Arg

580

Thr

Ala

Phe

Asn

Asp
660

Pro

Asn

Trp

Gly

Ser

645

Lys

390

Ser
Lys
Asp
Asn
Leu
470
val
Phe
Lys
Gly
Glu
550
Asp
Ala
Asp
val
Thr
630

Glu

Thr

375

Ser
Arg
Asn
Val
Leu
455
Ile
Glu
Pro
Asn
Lys
535
Ala
Leu
Gly
Glu
Lys
615
Thr

Glu

Asp

Ala
Ala
Glu
Ala
440
His
Asn
val
Glu
Tyr
520
Asp
Lys
Val
Gly
Thr
600
Leu
Ser

Gln

Glu

Pro
Thr
Met
425
val
Thr
Leu
Gly
Leu
505
Thx
Ile
Pro
Ser
Ile
5858
Lys

Gly

Arg

Gly
665

Gly val Asn
380

Asp Phe Asn
395

Thr Ala Lys
410

Cys Lys Asp
Thr Asp Arg
Gly Asp Phe

460

Lys Pro Ala
475

Ile Val Asp
490

Tyr Gly Arg
Ala Tyr Met

Glu Ala Ser
) 540

Thr Asp Ile
555

His Ile Ile
570

Ala Pro Asp
Asn Glu Met

Glu Arg Gly
‘ 620

Ala Gly Thr
635

Arg Gln Ala
650

Ile Arg Leu

171/299

Tyr Glu Trp Gly
Ala Gly Gly Thr
400

Ser Ala Ala Val
415

Arg Ser Met Leu
430 .

Asp Ala Lys Ile
445

Pro Asn Pro Asn
Ile Glu Ala Gly
480

Thr Gly Glu Ser -
495

Lys Glu His Giy
510 e

Arg Lys Glu Ala
525 .

Phe Asp Asp Glu
Arg His val-Lys
560 .

Gly Gly Arg Ser
575

Ala Thr Leu His
590

Met Val AIa‘Aléﬂ'
605 '

Val Arg Ile val
Ala Asp Leu Phe
640 -

Leu Leu Asp Tyr
655 -

Met Gln Gln Ser
670



Asp Tyr Gly Asn Leu

Ile

Leu
705
Ala
Glu
Thr
Thr
Ile
785
.Ser
Gly
Gly
Ala
Ile
865
Leu
ser
Lys
Ser
Glu

945

Leu

Phe
690

Leu

Gly

Arg

770

val

Asn

Ala

Lys

Asp

850

Ser

His

Leu

Gly

Asp

930

Thr

TYTr

675

Ser

Pro

val

Gly

Met
755

Thr

Asp

Val

Thr

Phe

Asp

Thr
740

Trp

Asn

Gly

Asn

Gly

820

Ala
835
Thr
Gly
Gly
Val
Ala
915
Gly

val

Thr

Met

Lys

Thr

Asn

Leu

900

Leu

Ile

His

Arg

Gly

Tyr

Arg

725

Glu

Cys

Pro

Thr

Leu

805

val

Asn

Gly

Gly

Asn

885

Ile

val

Ile

Leu
965
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Ser Tyr His Ile Arg Asn

Asn

Glu
710

Ser

Pro

Leu

Ile

Ala

790

Arg

Asp

Gly

Thr

Gly

870

Thr

Gly

Tyr

Tyr

Lys

950

Gly

Asp

695

Lys

Gly

Leu

Ser

Gln

775

Ala

Thr

Ser

Pro

Ser

855

Leu

Tyr

Asn

Asn

Leu

935

Gly

Lys

680

Ala

Asp

Glu

Glu

Ala

760

Ile

Leu

Thr

Lys

Ala

840

Asp

Ile

Thr

Asn

Gln

Ala

Lys

Ala

Gln

Phe

- 730

YT
745
Pro
Ala
Leu
Leu
Phe
825
Ser
Ile
Lys

Gly

Lys

905

Gly
920
Ala

Ser

Leu

Ala

Asp

Leu

Leu

Gly

Tyr

Gly

Leu

Leu
810

Gly

Phe
Ala
Lys
Lys
890
Ser
Ala
Thr

Gln

Lys
370

Gln

Lys
715
Lys

Ser

Glu

Gln
795

Thr

Pro

Gly
875
Thr
Asp
Ser
Asp
Leu

955

val

172/299

Lys

Pro
700

Gly

Arg

Asn

Ala

Ser

780

Lys

Thr

Gly

Phe

Ser

860

Gly

Ile

Met

Gly

Gln

940

Asp

Asp

Asn Met Leu
685

Asn Thr Tyr
Ile Ile Thr
Glu Met Tyr

735

His Cys Gly
750

Ser Vval Arg
765

_Phe Ser Ala

.Tyr Pro Trp

Ala Gln Asp
815

Leu Leu Asp
830

Gly Asp Phe
845

Phe Arg Asn
Ser Gln Leu
Ile Glu Gly

895

Arg Val Glu
910

Gly Ser Leu
925

Ser Gly Ala

Gly Lys Gly

Gly Thr Ala
875

Phe
Ala

Val
720
Gly
Ile
Phe
Pro
Met
800
Ile
Ala
Thr
Asp
Gln
880
Gly
Thr
Asn
Asn
Thr

960

Ile
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. Ile Gly Gly Lys Leu Tyr Met Ser Ala Arg Gly Lys Gly Ala Gly Tyr
980 : 985 990

Leu Asn Ser Thr Gly Arg Arg Val Pro Phe Leu Ser Ala Ala Lys Ile
995 1000 ) 1005

Gly Gln Asp Tyr Ser Phe Phe Thr Asn Ile Glu Thr Asp Gly Gly Leu
1010 1015 1020

Leu Ala Ser Leu Asp Ser Val Glu Lys Thr Ala Gly Ser Glu Gly Asp
1025 1030 1035 1040

Thr Leu Ser Tyr Tyr Val Arg Arg Gly Asn Ala Ala Arg Thr Ala Ser
: 1045 1050 1058

Ala Ala Ala His Ser Ala Pro Ala Gly Leu-Lys His Ala val Glu Gln
1060 1065 . 1070

Gly Gly Ser Asn Leu Glu Asn Leu Met Val Glu Leu Asp Ala Ser Glu
1075 1080 1085

Ser Ser Ala Thr Pro Glu Thr Val Glu Thr Ala Ala Ala Asp Arg Thr
' 1090 1095 1100 )

Asp Met Pro Gly Ile Arg Pro Tyr Gly Ala Thr Phe Arg Ala Ala‘Alé
1105 1110 1115 1120

Ala Val Gln His Ala Asn Ala Ala Asp Gly Val Arg Ile Phe Asn Ser
1125 1130 ' 1135

Leu Ala Ala Thr val Tyr Ala Asp Ser Thr Ala Ala His Ala Asp Met
1140 1145 : 1150

Gln Gly Arg Arg Leu Lys Ala Val Ser Asp Gly Leu Asp His Asn Gly
1155 1160 1165 .

Thr Gly Leu Arg Val Ile Ala Gln Thr Gln Gln Asp Gly Gly Thr Trp
1170 1175 1180

Glu Gln Gly Gly Val Glu Gly Lys Met Arg Gly Ser Thr Gln Thr Val
1185 1190 1195 1200

Gly Ile Ala Ala Lys Thr Gly Glu Asn Thr Thr Ala Ala Ala Thr:Leﬁ ’
1205 1210 , 1215 '

Gly Met Gly Arg Ser Thr Trp Ser Glu Asn Ser Ala Asn Ala Lys Thr
1220 1225 1230

Asp Ser Ile Sexr Leu Phe Ala Gly Ile Arg His Asp Ala Gly Asp Ilé
1235 1240 1245 i

Gly Tyr Leu Lys Gly Leu Phe Ser Tyr Gly Arg Tyr Lys Asn Ser Ile’
1250 1255 1260

Ser Arg Ser Thr Gly Ala Asp Glu His Ala Glu Gly Ser val Asn Gly
1265 1270 1275 1280

173/299



DE 601 26 249 T2 2008.05.29

Thr Leu Met Gln Leu Gly Ala Leu Gly Gly Val Asn Val Pro Phe Ala
1285 1290 ’ 1295

Ala Thr Gly Asp Leu Thr Val Glu Gly Gly Leu Arg Tyr Asp Leu Leu
1300 1305 1310

Lys Gln Asp Ala Phe Ala Glu Lys Gly Ser Ala Leu Gly Trp Ser Gly
1315 1320 1325

Asn Ser Leu Thr Glu Gly Thr Leu Val Gly Leu Ala Gly Leu Lys Leu
1330 1335 1340

Ser Gln Pro Leu Ser Asp Lys Ala Val Leu Phe Ala Thr Ala Gly val
1345 1350 1355 1360

Glu Arg Asp Leu Asn Gly Arg Asp Tyr Thr Val Thr Gly Gly Phe Thr
1365 1370 1375

Gly Ala Thr Ala Ala Thr Gly Lys Thr Gly Ala Arg Asn Met Pro His
1380 1385 1390

Thr Arg Leu Val Ala Gly Leu Gly Ala Asp Val Glu Phe Gly Asn Gly
1395 1400 1405

Trp Asn Gly Leu Ala Arg Tyr Ser Tyr Ala Gly Ser Lys Gln Tyr Gly -

1410 1415 1420
Asn His Ser Gly Arg Val Gly Val Gly Tyr Arg Phe Leu Glu His His

1425 1430 1435

His His His His

<210>
<211l>
- <212>
<213>

<220>
<223> 961
<400> 152
atggccacaa
aacaatggcc
gacggcacaa
ggtctgggtce
aacgtcgatg
gcagacactg
ttgaataaat
aaaattgatg
aacgatatcg
gccaatgaag
gctgcagaaa
gacaaggccg
aaagataata
agcaaatttg

152
2256
DNA
Artificial Sequence

c-ORF46.1

acgacgacga
aagaaatcaa
ttaccaaaaa
tgaaaaaagt
ccaaagtaaa
atgeccgettt
tgggagaaaa

aaaaattaga.

ccgattcatt
ccaaacagac
ctgcagcagg
aagcetgtcge
ttgctaaaaa
tcagaattga

tgttaaaaaa
cggtttcaaa
agacgcaact
cgtgactaac
agctgcagaa
agcagatact
tataacgaca
agcecgtggct
ggatgaaacc
ggccgaagaa
caaagccgaa
tgcaaaagtt
agcaaacagt
tggtctgaac

gctgccactg
gctggagaga
gcagccgatg
ctgaccaaaa
tctgaaatag
gatgcecgcectce
tttgctgaag
gataccgtcg
aacactaagg
accaaacaaa
gctgccgetg
accgacatca
gccgacgtgt
gctactaccg

tggccattge
ccatctacga
ttgaagccga
ccgtcaatga
aaaagttaac
tggatgcaac
agactaagac
acaagcatgce
cagacgaagc
acgtcgatgce
gcacagctaa
aagctgatat
acaccagaga
aaaaattgga

174/299

1440

tgctgcetac

cattgatgaa

cgactttaaa
aaacaaacaa
aaccaagtta
caccaacgcc
aaatatcgta
cgaagcattc
cgtcaaaacc
caaagtaaaa
tactgcagec
cgctacgaac
agagtctgac
cacacgcttg

60

120
180 .
240
300
360
420
480
540

. 600
660

720
780
840



gcttectgetg
gtgtcagacc
ctgttccaac
tettttatce
ttcggcagca
agccatcagt
attgtceget
cattccgatt
tgggacggat
ccegcetececa
atccgectca
aatgccggta
agccccgage
gttaaaaaca
ataagcgaag
aagatggcgce
gccatecgeg
aatatcttta
ttgggcggeca
aaagggaaat
ccttaccatt
acctcctcaa
ccgaagacag
tatgatacgc

153
751
PRT

<210>
<211>
<212>
<213>

<220>
<223> 961
153
Thr

<400>
Met Ala
1

Ala Ala Ala

Ile
35

Glu Thr

Ala Thr Ala

50
Lys Lys Val
65

Asn Val Asp

Thr Thr Lys

Asp
115

Ala Leu

aaaaatccat
tgcgcaaaga
cttacaacgt
ggcaggttct
ggggggaact
tgggcaacct
tttcecgatca
ctgatgaagc
acgaacacca
aaggcgcgag
acctgaccga
gtatgctgac
tggacagatc
tcateggegce
gctcaaacat
gcatcaacga
attgggcagt
tggcagccat
tcacggcaca
ccgecegtecag
cccgaaatat
ccgtgccgec
gcgtaccgtt
tcgagcacca

c-ORF46.1

Asn
-5

Asn

Tyr
20

Tyr Asp

Ala Asp

val Thr

Asp Asp

Asn

Ile

val

Asn

DE 601 26 249 T2 2008.05.29

tgccgatcac
aacccgccaa
gggtggatcc
cgaccgtcag
tgccgagegce
gatgattcaa
cgggcacgaa
cggtagtccc
tccegecgac
ggatatatac
caaccgcagce
.gcaaggagta
gggcaatgcc
ggcaggagaa
tgctgtcatg
tttggcagat
ccaaaaccce
ccccatcaaa
tcctatcaag
cgacaatttt
cegttecaaac
gtcaaacggc
tgacggtaaa
ccaccaccac

Artificial Sequence

Asp Val

Gly Gln

Asp Glu
) 40

Glu Ala

55

Leu Thr

70

Ala Lys

285
Leu Ala
100

Ala Thr

val

Asp

Thr

Lys Ala

Thr Asp

Ala
120

Asn

gatactcgcece
ggcettgeag
ggaggaggag
catttcgaac
agcggccata
caggcggceca
gtccattcec
gttgacggat
ggctatgacg
agctacgaca
accggacaac
ggcgacggat
gccgaagect
attgtcggeg
cacggcttgg
atggcgcaac
aatgccgcecac
gggattggag
cggtcgcaga
gccgatgegg
ttggagcage
aaaaatgtca
gggtttccga
cactga

Lys Lys Ala
10

Glu Ile Asn

25

Asp Gly Thr

Asp Asp Phe

Thr Val
75

Lys

Glu Ser
90

Ala

Ala Ala Leu

105

Leu Asn Lys

tgaacggttt
aacaagccege
gatcagattt
ccgacgggaa
tcggattggg
ttaaaggaaa
ccttcgacaa
ttagccttta
ggccacaggg
taaaaggcgt
ggcttgecga
tcaaacgege
tcaacggcac
caggcgatge
gtectgecttte
tcaaagacta
aaggcataga
ctgttcggag
tgggcgegat
catacgccaa
gttacggcaa
aactggcaga
attttgagaa

Ala

Gly
30

Ile
45

Lys
60
Asn

Glu

Ala

ggataaaaca -

gctctceggt
ggcaaacgat
ataccaccta
aaaaatacaa
tatcggctac
ccatgcctca
ccgcatccat
cggeggctat
tgcccaaaat
ccgtttecac
cacccgatac
tgcagatatc
cgtgcaggge
caccgaaaac
tgccgcagea
agcecgtcage

aaaatacggc’

cgcattgceg
atacccgtee
agaaaacatc
ccaacgccac
gcacgtgaaa

Thr Val Ala Ile

15

Phe Lys Ala Gly

Thr Lys Lys Asp

Gly Leu Gly Leu

Glu Asn Lys Gln

80

Ile Glu Lys Leu

95

Asp Thr Asp Ala

110

Leu
125

175/299

Gly Glu Asn Ile

900
960
1020
1080
1140
1200
1260 -
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040-

" 2100

2160

2220

2256



Thr Thr
130

Lys Leu
145

Asn Asp

Ala val

Gln Asn

Ala Glu
210

Ala val
225

Lys Asp

Glu Glu

Thr Glu

Asp His
290

Arg Lys
305

Leu Phe
Leu Ala
Glu Pro
Glu Arg

370

Gly Asn
385

Ile val

Asn His

Phe

Glu

Ile

Lys

val

195

Ala

Ala

Asn

Ser

Lys

275

Asp

Glu

Gln

Asn

Asp

355

Ser

Leu

Arg

Ala

Ala Glu Glu

Ala Vval

Ala Asp
165

Thr Ala
180

Asp Ala
Ala Ala
Ala Lys
Ile Ala

245
Asp Ser
260
Leu Asp

Thr Arg

Thr Arg

Ala
150

Ser

Asn

Lys

Gly

Val

230

Lys

Lys

Thr

Leu

Gln

. 310

Pro Tyr
325

Asp Ser
340

Gly Lys
Gly His
Met Ile
Phé Ser

405

Ser His
420

Asn
Phe
Tyr
Ile
Gln
390

Asp

Sér

DE 601 26 249 T2 2008.05.29

Thr Lys

135

Asp Thr

Leu

Glu

val

Thr

215

Thr

Lys

pPhe

Arg

Asn

295

Gly

val

Ile

His

Gly

375

Gln

His

Asp

Asp

Ala

Lys

200

Ala

Asp

Ala

val

Leu

280

Gly

Leu

Gly

Arg

Leu

360

Leu

Ala

Gly

‘Ser

Thr Asn Ile

vVal
Glu
Lys
185
Ala
Asn
Ile
Asn
Arg
265
Ala
Leu
Ala
Gly
Gln

345

Phe
Gly
Ala
His

Asp
425

Asp
Thr
170
Gln
Ala
Thr
Lys
Ser
250
Ile
Ser
Asp
Glu
Ser
330
Val
Gly
Lys
Ile
Glu

410

Glu

Lys
155

Asn

Thr

Glu

Ala

Ala

235

Ala

Asp

Ala

Lys

Gln

315

Gly

Leu

Ser

Ile

Lys

385

Val

Ala

Val Lys Ile Asp

140
His
Thr
aAla
Thr
Ala
220
Asp
Asp
Gly
Glu
Thr
300
Ala
Gly
Asp
Arg
Gln
380
Gly
His

Gly

176/299

Ala
Lys
Glu
Ala
205
Asp
Ile
Val
Leu
Lys
285
val
Ala
Gly
Arg
Gly
365
Ser
Asn

Ser

Ser

Glu Ala
Ala Asp
175

Glu Thr
190

Ala Gly
Lys Ala
Ala Thr

Tyr Thr
255

Asn Ala
270

Ser Ile
Ser Asp
Leu Ser

Gly Ser
335

Gln His
350

Glu Leu
His Gln
Ile Gly
Pro Phe

415

Pro val
430

Glu

Phe
160

Glu
Lys
Lys
Glu
Asn
240
Arg
Thr
Ala
Leu
Gly
320
Asp
Phe
Ala

Leu

Tyr
400

Asp

Asp
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Gly Phe Ser Leu Tyr Arg Ile His

Ala Asp
450

Gly Ala
465

Ile Arg
Asp Arg
Gly Phe

Asn Ala
530

Ile Gly
545

Ile Ser
Ser Thr
Gln Leu

Asn Pro
610

" Ala Ala
625.

Leu Gly
Ile Ala
Ala Ala

Ser Asn
690

Val Pro
705

Pro Lys

435

Gly Tyr
Arg Asp
Leu Asn

Phe His
500

Lys Arg
515

‘Ala Glu
Ala Ala
Glu Gly
Glu Asn

580

Lys Asp
595

Asn Ala
Ile Pro
Gly Ile
Leu Pro

660
Tyr Ala
675
Leu Glu

Pro Ser

Thr Gly

Asp
Ile
Leu
485
Asn
Ala
Ala
Gly
Ser
565
Lys
Ala
Ile
Thr
645
Lys
Lys
Gln

Asn

val
725

Gly

TyY
470
Thr
Ala
Thr
Phe
Glu
550
Asn
Met
Ala
Gln
Lys

630

Ala
ély
Tyr
Arg
Gly

710

Pro

Pro
455

Ser

Asp

Gly

Arg

Asn

535

Ile

Ile

Ala

Ala’

Gly

615

Gly

His

Lys

Pro

Tyr
695

Lys

Phe

440

Gln

Tyr

Asn

Ser

Tyr
520
Gly
val

Ala

Arg

Trp

Gly

Asp

Arg

Met

505

Ser

Thr

Gly

val

Ile

© 585

Ala

600

Ile

Ile

Pro

Sexr

Ser

680

Gly

Asn

Asp

Ala

Glu

Gly

Ile

Ala

665

Pro

Lys

val

Gly

Asp

Gly

Ile

Ser

490

Leu

Pro

Ala

Ala

Met

570

Asn

Ile

Ala

Ala

Lys

650

val

.Tyr

Glu

Lys

Lys
730

Gly Tyr Glu
445

Gly Tyr Pro

460

Lys Gly val

475
Gln

Thr Gly

Thr -Gln Gly

Glu Leu Asp

525

Ile
540

Asp val

Gly Asp Ala

555

His Gly Leu

Asp Leu Ala

Arg Asp Trp

605
Asn

Val Ser

620

Val
635

Arg Gly

Arg Ser Gln

Ser Asp Asn

His Ser

685

Ile
700

Asn

Leu Ala

715

Gly Phe

177/299

His His Pro
Ala Pro Lys

Ala Gln Asn
480

Arg Leu Ala
495

Val Gly Asp
510

Aré Ser Gly
Lys Asn Ile
Val Gln Gly

560

Gly Leu Leu
575

Asp Met Ala
590

Ala val Gln
Ile Phe Met
Lys Tyr Gly

640

Met Gly Ala
655

Phe Ala Asp
670

Arg Asn Ile Arg

Thr Ser Ser Thr

Asp Gln Arg His

720

Pro Asn Phe Glu

735



DE 601 26 249 T2 2008.05.29

Lys His Vval Lys Tyr Asp Thr Leu Glu His His His His His His

<210>
<211>
<212>
<213>

<220>
<223>

<400>
atggccacaa
aacaatggcc
gacggcacaa
ggtctgggtce
aacgtcgatg
gcagacactg
ttgaataaat
aaaattgatg
aacgatatcg
gccaatgaag
gctgcagaaa
gacaaggccg
aaagataata
agcaaatttg
gcttctgetyg
gtgtcagacc
ctgttccaac
gcggggettg
ttgacgctgg
gaaaaaactt
agccgttteg
ggagagttcc
atacaagatt
atagcgggcg
gggacggcgt
gccaagcagg
gccgeegecy
tacaaccaag
gttgccggca
aagcaactcg

155
590

<210>
<211>
<212>
<213>

<220>
<223> 961

<400> 155

740

154
1773
DNA
Artificial Sequence

961c-741

154

acgacgacga
aagaaatcaa
ttaccaaaaa
tgaaaaaagt
ccaaagtaaa
atgccgecttt
tgggagaaaa
aaaaattaga
ccgattcatt
ccaaacagac
ctgcagcagg
aagctgtcgce
ttgctaaaaa
tcagaattga
aaaaatccat
tgcgcaaaga
cttacaacgt
ccgatgeact
atcagtccgt
atggaaacgg
actttatceg
aagtatacaa
cggagcatte
aacatacatc
tcggttcaga
gaaacggcaa
atatcaagcc
ccgagaaagg
gcgcggaagt
agcaccacca

PRT
Artificial Sequence

c-741

tgttaaaaaa
cggtttcaaa
agacgcaact
cgtgactaac
agctgcagaa
agcagatact
tataacgaca
ageccgtggcet
ggatgaaacc
ggccgaagaa

caaagccgaa

tgcaaaagtt
agcaaacagt
tggtctgaac
tgccgatcac
aacccgccaa
gggtggatcc
aaccgcaccg
caggaaaaac
tgacagcctc
ccaaatcgaa
acaaagccat
cgggaagatg
ttttgacaag
cgatgeccggce
aatcgaacat
ggatggaaaa
cagttactce
gaaaaccgta
ccaccaccac

745

gctgccactg
gctggagaga
gcagccgatg
ctgaccaaaa
tctgaaatag
gatgccgcetce
tttgctgaag
gataccgteg
aacactaagg
accaaacaaa
gctgccgetg
accgacatca
gccgacgtgt
gctactaccg
gatactcgee
ggccttgcag
ggagggggtg
ctcgaccata
gagaaactga
aatacgggca
gtggacgggce
tcecgecttaa
gttgcgaaac
cttceccgaag
ggaaaactga
ttgaaatcge
cgccatgeceg
ctcggtatct
aacggcatac
tga

750

tggccattge
ccatctacga
ttgaagccga
ccgtcaatga
aaaagttaac
tggatgcaac
agactaagac
acaagcatgce
cagacgaage
acgtcgatge
gcacagctaa

‘aagctgatat

acaccagaga
aaaaattgga
tgaacggttt
aacaagccgc
gtgtcgeccge
aagacaaagg
agctggcgge
aattgaagaa
agctcattac
ccgectttca
gccagttcag
gcggcagggc
cctacaccat
cagaactcaa
tcatcagegg
ttggcggaaa
gccatatcgg

tgctgectac
cattgatgaa
cgactttaaa
aaacaaacaa

aaccaagtta-

caccaacgcc
aaatatcgta

cgaagcattc,

cgtcaaaace
caaagtaaaa
tactgcagcee
cgctacgaac
agagtctgac
cacacgcttg
ggataaaaca
gctctecggt
cgacatcggt
tttgcagtct
acaaggtgcg
cgacaaggtc
cttggagagt
gaccgagcaa
aatcggcgac
gacatatcge
agatttcgce
tgtcgacctg
tteegteett
agcccaggaa
ccttgeecgee

Met Ala Thr Asn Asp Asp Asp Val Lys Lys Ala Ala Thr Val Ala Ile

1

5

10

15

Ala Ala Ala Tyr Asn Asn Gly Gln Glu .Ile Asn Gly Phe Lys Ala Gly .

178/299

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1773



Glu

Ala

Lys

65

Th.

Ala

Thr

Lys

145

Asn

Gln
Ala
Ala
225
Lys
Glu
Thr
Asp
Arg

305

Leu

Thr
Thr
50
Lys
val
Thr
Leu
Thr
130
Leu
Asp
Val
Asn
Glu
210
val
Asp
Glu
Glu
His
290

Lys

Phe

Ile
35
Ala
Val
Asp
Lys
Asp
115
Phe
Glu
Ile
Lys
Val
195
Ala
Ala
Asn
Ser
Lys
275
Asp

Glu

Gln

20

Tyr
Ala
val
Ala
Leu
100
Ala
Ala
Ala
Ala
Thr
180
Asp
Ala
Ala
Ile
Asp
260
Leu
Thr
Thr

Pro

Asp

Asp

Thr

Lys

85

Ala

Thr

Glu

val

Asp

165

Ala

Ala

Ala

Lys

Ala

245

Ser

Asp

Arg

Arg

Tyr

DE 601 26 249 T2

Ile

Val

Asn

70

Val

Asp

Thr

Glu

Ala

150

Ser

Asn

Lys

Gly

val

230

Lys

Lys

Thr

Leu

Gln

310

Asn

Asp
Glu
55

Leu
Lys
Thr
Asn
Thr
135
Asp
Leu
Glu
val
Thr
215
Thr
Lys
Phe
Arg
Asn
295

Gly

val

Glu
40

Ala
Thr
Ala
Asp
Ala
120
Lys
Thr
Asp
Ala
Lys
200
Ala
Asp
Ala
Val
Leu
280

Leu

Gly

25

Asp

Asp

Lys

Ala:

‘Ala

105

Leu
Thr
Val
Glu
Lys
185
Ala
Asn
Ile
Asn
Arg
265
Ala
Leu

Ala

Gly

Gly

Asp

Thr

Glu

90

Ala
Asn
Asn
Asp
Thr
170
Gln
Ala
Thr
Lys
Ser
250
Ile
Ser
Asp
Glu

Ser

Thr
Phe
Val
75
Ser
Leu
Lys
Ile
Lys
155
Asn
Thr
Glu
Ala
Ala
235
Ala
Asp
Ala
Lys
Gln
315

Gly

2008.05.29

30

Ile Thr Lys Lys Asp
45

Lys Gly Leu Gly Leu
60

Asn Glu Asn Lys .Gln
80

Glu Ile Glu Lys Leu
95

Ala Asp Thr Asp Ala
110

Leu Gly Glu Asn Ile
125

Val Lys Ile Asp Glu
140

His Ala Glu Ala Phe
160

Thr Lys Ala Asp Glu
175

Ala Glu Glu Thr Lys
190

Thr Ala Ala Gly Lys
205

Ala Asp Lys Ala Glu
220

Asp Ile Ala Thr Asn
240

Asp Val Tyr Thr Arg
255

Gly Leu Asn Ala Thr
270

Glu Lys Ser Ile Ala
285

Thr Val Ser Asp Leu
300

Ala Ala Leu Ser Gly
320

Gly Gly Gly val Ala

179/299



Ala

His

Lys

Gly

385

Ser

Thr

Leu

Lys

His

465

Gly

Ile

Ser

Gly

Glu

545

val

Gly

Asp

Lys

Asn

370

Asn

Arg

Leu

Thr

Met

450

Thr

Thr

Asp

Pro

Lys

530

Lys

Ala

Leu

<210>
<211>
<212>
<213>

<220>
<223>

Ile
Asp
355

Glu

Gly

Phe

Glu

Ala

435

val

Ser

Ala

Phe

Glu

515

Arg

Gly

Gly

Ala

156

325

Gly Ala
340

Lys Gly
Lys Leu
Asp Ser
Agsp Phe

405

Ser Gly
420

‘Phe Gln

Ala Lys

Phe Asp

Phe Gly
485

Ala RAla
500

Leu Asn

His Ala

Ser Tyr

Ser Ala
565

Ala Lys
580

4170

DNA

DE 601 26 249 T2 2008.05.29

Gly Leu Ala

Leu

Lys

Leu

390

Ile

Glu

Thr

Arg

Lys

470

Ser

Lys

val

Val

Ser

550

Glu

Gln

Gln
Leu
375
Asn
Arg
Phe
Glu
Gln
455
Leu
Asp
Gln

Asp

Ile

535

Leu

val

Leu

Artificial Sequence

961c-983

Ser
360

Ala

Thr

Gln

Gln

Gln

440

Phe

Pro

Asp

Gly

Leu

520

Ser

Gly

Lys

Glu

Asp
345
Leu
Ala
Gly
Ile
val
425
Ile
Arg
Glu
Ala
Asn
505
Ala
Gly
Ile

Thr

His
585

330

Ala

Thr

Gln

Lys

Glu

410

Tyxr

Gln

Ile

Gly

Gly

490

Gly

Ala

Ser

Phe

val

570

His

Leu
Leu
Gly
Leu
395
Val
Lys
Asp

Gly

Gly

Thr

Asp

Ala
380

Lys

Asp

Gln

Ser

Asp

460

Arg

475

Gly

Lys

Ala

Val

Gly

555

Asn

His

Lys

Ile

Asp

Leu

540

Gly

Gly

His

180/299

Ala

Gln
365

Glu
Asn
Gly
Ser
Glu
445
Ile
Ala
Leu

Glu

Ile
525

Tyr
Lys

Ile

His

Pro
350
Ser
Lys
Asp
Gln
His
430
His
Ala
Thr
Thr
His
510
Lys
Asn
Ala

Arg

His
590

335

Leu Asp
Val Arg
Thr Tyr
Lys Val

400

Leu Ile
415

Ser Ala
Ser Gly
Gly Glu

Tyr Arg
480

Tyr Thr
495

Leﬁ Lys
Pro Asp
Gln Ala
Gln Glu

560

His Ile
575



<400>
atggccacaa
aacaatggcce
gacggcacaa
ggtctgggte
aacgtcgatg
gcagacactg
ttgaataaat
aaaattgatg
aacgatatcg
gccaatgaag
gctgcagaaa
gacaaggccyg
- aaagataata
agcaaatttg
gcttctactg
gtgtcagacc
ctgttccaac
aatgcaggcg
gtatcttacg
cgggatgacg
cataccggag
gcaattgaag
tccgteggea
aattacaaaa
gacattgaag
atccgecacg
tcegtggacg
acgaatgatg
ctgggegaac
actgccgacc
tattccggeg
aacctgtecet
gcacaagctc
ggcattatca
ggagaaccgyg
tggtgcetgt
attgccggaa
-aaatacccgt
atcggtgcag
atgaacggac
gatattgcct
ggcagccaac
ggttcgectgg
ctgatttata
gcagataccg
gacggcaaag
attatcggcyg
accggacgac
acaaacatcg
ggcagtgaag
tcggcageaqg
aatctggaaa
gttgaaactg
ttccgcgceag
agtctcgecg

156

acgacgacga
aagaaatcaa
ttaccaaaaa.
tgaaaaaagt
ccaaagtaaa
atgcecgettt
tgggagaaaa
aaaaattaga
ccgattcatt
ccaaacagac

ctgcagcagg
aagctgtcege
ttgctaaaaa
tcagaattga

aaaaatccat

tgcgcaaaga
cttacaacgt

gtaccggtat

ccggtatcaa

ttgcggttac

actttccaaa

caggctatac

gcatatectt

actatacggc

cttctttcga

taaaagaaat

gcagacctge

aaaccaagaa

gtggegtgeg

ttttccaaat

gtgataaaac

accacatcceg

agcccaacac

cagtcgcagg

gtacagaacc

cggcacccta

catccttttce
ggatgagcaa

tcggegtgga

ccgegtectt

actcctteeg

tgcaactgca

tgttgtacgg

acggggceggc

accaatccgg

gtacgctgta
gcaagctgta
gtgttecett

aaaccgacgg
gcgacacgcet
cacattccge
acctgatggt

cggcagcecega
cggcagceege
ctaccgtcta
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tgttaaaaaa
cggtttcaaa
agacgcaact
cgtgactaac
agctgcagaa
agcagatact
tataacgaca
ageegtgget
ggatgaaacc
ggcegaagaa
caaagccgaa
tgcaaaagtt
agcaaacagt
tggtctgaac
tgccgatcac
aacccgccaa
gggtggatcc
cggcagcaac
gaacgaaatg
agacagggat
cccaaatgac
aggacgcggg

tccecgaactg.

gtatatgcgg
cgatgaggce
cggacacatc
aggcggtatt
cgaaatgatg
catcgtcaat
agccaattcg
agacgagggt
taataaaaac
atatgcccta
cgtagaccgce
gcttgagtat
tgaagcaagc
cgcacccatc
cgacaacctg
cagcaagttc
tecgttegge
taacgacatt
cggcaacaac
caacaacaaa
atccggegge
cgcaaacgaa
cacacgtttg
catgtcggca
cctgagtgece
cggcctgetg
gtcctattat
geccegeeggt
cgaactggat
ccgcacagat
acagcatgcg
tgcegacagt

gctgccactg
gctggagaga
gcagccgatg:
ctgaccaaaa
tctgaaatag
gatgccgcetce
tttgctgaag
gataccgtcg
aacactaagg
accaaacaaa
gctgecgetg
accgacatca
gcecgacgtgt
gctactaceg
gatactcgee
ggcecttgecag
ggcggaggcy
agcagagcaa
tgcaaagaca
gccaaaatca
gcatacaaga
gtagaggtag
tatggcagaa
aaggaagcgce
gttatagaga
gatttggtct
gcgecegatg
gttgcagcca
aacagttttg
gaggagcagt
atcegectga
atgettttea
ttgccatttt
agtggagaaa
ggctccaace
gtccgtttca
gtaaccggca
cgtaccacgt
ggctggggac
gactttaccg
tcaggcacgg
acctatacgg
tcggatatgce
agcctgaaca
accgtacaca
ggcaaactgc
cgcggcaagyg
gccaaaatcg
gctteceteg
gtcecgtegeg
ctgaaacacg
gcctecgaat

‘atgccgggea

aatgccgeceg
accgccgece

181/299

tggccattge
ccatctacga
ttgaagccga
ccgtcaatga
aaaagttaac
tggatgcaac
agactaagac
acaagcatgc
cagacgaagc
acgtcgatge
gcacagctaa
aagctgatat
acaccagaga
aaaaattgga
tgaacggttt
aacaagcegce
gcacttctgce
caacagcgaa
gaagcatget
atgecceecc
atttgatcaa
gtatcgtcga
aagaacacgg
ctgaagacgg:
ctgaagcaaa
cccatattat
cgacgctaca
tcegeaatge
gaacaacatc
accgccaage
tgcaacagag
tcttttegac
atgaaaaaga
agttcaaacg
attgcggaat
cccgtacaaa
cggecggctcet
tgctgacgac
tgctggatgce
ccgatacgaa
gcggecetgat
gcaaaaccat
gcgtegaaac
gcgacggcat
tcaaaggcag
tgaaagtgga
gggcaggcta
ggcaggatta
acagcgtcega
gcaatgcgge
ccgtagaaca
catcegcaac
tecegeececta
acggtgtacg
atgccgatat

tgctgectac
cattgatgaa
cgactttaaa
aaacaaacaa
aaccaagtta
caccaacgcce
aaatatcgta
cgaagcattc
cgtcaaaacc
caaagtaaaa
tactgcagce
cgctacgaac
agagtctgac
cacacgcettg
ggataaaaca
gctectecaggt
gceegactece
atcagcagca

ctgtgceggt -
ccecgaatety -

cctcaaacet

cacaggcgaa

ctataacgaa
aggcggtaaa
gccgacggat
tggcgggegt
cataatgaat
atgggtcaag

gagggcaggce ',

gttgctecgac
.cgattacggce,

aggcaatgac

cgctcaaaaa

ggaaatgtat -

tactgccatg

cccgattcaa .-

gctgetgeag
ggctcaggac

gggtaaggcce
aggtacatcc

caaaaaaggc"

tatcgaagge
caaaggtgcg
tgtctatctg
tctgeagetg

cggtacggeg.
tctcadcagt:

ttetttette

aaaaacageq.
acggactget-
gggcggeage.

acccgagacg
cggcgcaact
catcttcaac
gcagggacgce

60
120
180
240
300
360
420
480
540
600
660
720
780
840
300
960
1020
1080
1140
1200

1260

1320
1380
1440

- 1500

1560
1620
1680
1740
1800
1860
1920

11980

2040
2100
2160
2220
2280
2340

2400

2460
2520
2580
2640
2700
2760
2820

2880

2940
3000
3060

3120

3180

" . 3240

3300



cgcctgaaag
caaacccaac
agtacccaaa
ctgggcatgg
agtctgtttg
tcectacggac
ggcagcgtca
gcegcaacgg
gcattcgcecyg
ctggtcggac
gcaacggcgg
accggcegcega
gttgceggece
agctacgceg
ttecctcgage

157
138

<210>
<211>
<212>
<213>

<220>
<223>
<400> 157
Met Ala
1l

Ala

Ala Ala

Ile
35

Glu Thr

Thr aAla

50

Ala

Lys Lys Val

65

Asn Val Asp

Thr Thr Lys

Ala Leu Asp

115
Thr Phe
130

Thr

Lys Leu Glu

145
Ile

Asn Asp

PRT
Artificial Sequence

ccgtatcgga
aggacggtgg
ccgtcggceat
gacgcagcac
caggcatacg
gctacaaaaa
acggecacgct
gagatttgac
aaaaaggcag

- tegegggtet

gcgtggaacg
ctgcagcaac
tgggcgcgga
gttccaaaca
accaccacca

9

961c-983

Thr Asn Asp Asp Asp

5
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cgggttggac
aacgtgggaa
tgccgegaaa
atggagcgaa
gcacgatgcg
cagcatcagce
gatgcagctg
ggtcgaaggc
tgctttggge
gaagctgtceg
cgacctgaac
cggcaagacg
tgtcgaatte
gtacggcaac
ccaccactga

Val

cacaacggca
cagggcggtg
accggcgaaa
aacagtgcaa
ggcgatatcg
cgcagcacceg
ggcgcactgg
ggtctgcgcet
tggagcggcea
caacccttga
ggacgcgact
ggggcacgca
ggcaacggct
cacagcggac

Lys Ala
10

Lys

cgggtctgeg
ttgaaggcaa
atacgacagc
atgcaaaaac
getatctcaa
gtgcggacga
gcggtgtcaa
acgacctgcet
acagcctcac
gcgataaagce
acacggtaac
atatgccgcea
ggaacggctt
gagtcggegt

Ala

cgtcatcgeg
aatgcgecggce
agcecgcecaca
cgacagcatt
aggcctgtte
acatgcggaa
cgttccgtete
caaacaggat
tgaaggcacg
cgtcectgttt
gggcggettt

cacccgtetg -

ggcacgttac
aggctaccgg

Thr Val Ala Ile

15

Tyr Asn Asn

20

Tyr

Ala

Val

Ala

Leu

100

Ala

Ala

Ala

Ala

Asp
Asp
Thr
Lys
85

Ala
Thr
Glu

Val

Asp
165

Ile
val
Asn
70

val
Asp
Thr
Glu
Ala

150

Ser

Glu
25

Gly Gln

Glu
40

Asp Asp

Glu Ala
55

Asp

Leu Thr Lys

Lys Ala Ala

Ala
105

Thr Asp

Ala
120

Asn Leu

Thr Thr

135

Lys
Asp Thr val
Glu

Leu Asp

Ile Asn Gly

Gly Thr 1le
Asp Phe Lys

Thr val
75

Asn

Glu Ser Glu

S0

Ala Leu Ala

Leu

Asn Lys

val
140

Asn Ile

Asp Lys His

155

Thr Asn Thr

170

182/299

Phe Lys Ala Gly
30

Thr Lys Lys Asp
45

Gly Leu Gly Leu
Glu Asn Lys Gln
80

Ile Glu Lys Leu
95

Asp Thr Asp Ala
110

Gly Glu Asn Ile
125

Lys Ile Asp Glu
Ala Glu Ala Phe
160

Lys Ala Asp Glu
175

3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4170 ..



Ala

Gln

Ala

Ala

225

Lys

Glu

Asp

Axrg

305

Leu

Ala

Ala

Glu

Ala

385

His

Asn

Val

Glu

Tyr
465

Val Lys Thr Ala Asn

Asn

Glu
210

val
Asp
Glu
Glu
His
290
Lys
Phe
Pro
e
Met
370
val
Thr
Leu
Gly
Leu

450

Thr

val
195

Ala

Ala

Asn

Ser

Lys

275

Asp

Glu

Gln

Asp

Thr
355

Cys

Thr

Gly

Lys

Ile
435

Tyr

Ala

180

Asp Ala Lys

Ala
Ala
Ile
Asp
260
Leu
Thr
Thr
Pro
Phe
340
Ala
Lys
Asp
Asp
Pro
420
val

Gly

TyT

Ala

Lys

Ala

245

Ser

Asp

Arg

Arg

Tyr
325

Asn

Lys

Asp

Arg

Phe

405

Ala

Asp

Arg

Met

Gly
Val
230
Lys
Lys
Thr
Leu
Gln
310
Asn
Ala
Ser
Arg
Asp
390

Pro

Ile

Thrx

Lys
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Glu

val

Thr
215

Thr

Lys

Phe

Arg

Asn

285

Gly

val

Gly

Ala

Ser

375

Ala

Asn

Glu

Gly

Glu

455

Arg
470

Lys

Ala

Lys

200

Ala

Asp

Ala

val

Leu

280

Gly

Leu

Gly

Gly

Ala

360

Met

Lys

Pro

Ala.

Glu
440

His

Glu

Lys
185

Ala
Asn
Ile
Asn
Arg
265
Ala
Leu
Ala
Gly
Thr
345
val
Leu
Ile
Asn
Gly
425
Ser

Gly

Ala

Gln

Ala

Thr

Lys

Ser

250

Ile

Ser

Asp

Glu

Ser

330

Gly

Ser

Cys

Asn

Asp

410

Tyr

Val

Tyr

Pro

Thr Ala

Glu Thr

-

Ala Ala

‘Glu

Ala
205

Asp

220 -

Ala Asp
235

Ala Asp

Asp Gly
Ala Glu
Lys Thr

300

Gln Ala
315

Gly Gly
Ile Gly
Tyr Ala
Ala Gly

380

Ala Pro
395

Ala Tyr

Thr Gly

Gly Ser Il

Asn Glu
© 460

Glu Asp
475

183/299

Ile

val

Leu

Lys

285

Val

Ala

Gly

Ser

Gly

365

Arg

Pro

Lys

Arg

445

Asn

Gly

Glu Thr Lys
190

Ala Gly Lys
Lys Ala Glu
Ala Thr Asn

240

Tyr Thr Arg
255

Asn Ala Thr
270

Ser Ile Ala
Ser Asp Leu
Leu Ser Gly

320

Gly Thr Ser
335

Asn Ser Arg
350

Ile Lys Asn
Asp Asp Val

Pro Asn Leu
400

Asn Leu Ile
415

Gly val Glu
430

Ser Phe Pro

Tyr Lys Asn

Gly Gly Lys
480



Asp

Lys

val

Gly

Thr

545

Leu

Ser

Gln

Glu-

His
625
Ala
Asp
Glu
Glu
Ala
705
Ile
Leu

Thr

Lys

DE 601 26 249 T2 2008.05.29

Ile Glu Ala Ser Phe Asp Asp Glu

Pro

Ser

Ile

530

Lys

Gly

Arg

Gly

610

Ile

Gln

Ala

Lys

Tyr

690

Pro

Ala

Leu

Leu

Phe
770

Thr

His

515

Ala

Asn

Glu

Ala

Arg

595

Ile

Arg

Ala

Gln

Phe

675

Gly

Tyr

Gly

Leu

Leu

755

Gly

485

Asp Ile Arg His Val

500

Ile
Pro
Glu
Arg
Gly
580
Gln
Arg
Asn
Gln
Lys
660
Lys
Ser
Glu
Thr
Gln
740

Thr

Trp

Ile Gly Gly Arg

Asp Ala

Met

Met
550

Gly val

565

Thr

Ala

Leu

Lys

Pro

645

Gly

Arg

Asn

Ala

Ser

725

Lys

Thr

Gly

Ala

Leu

Met

Asn

630

Asn

Ile

Glu

His

Ser

710

Phe

Ala

Leu

Thr

535

Val

Arg

Asp

Leu

Gln
615

‘Met

Thr

Ile

Met

Cys

695

val

Ser

Pro

Gln

Leu.

775

520

Leu
Ala
Ile
Leu
Asp
600
Gin
Leu
Tyr

Thr

Tyxr
680
Gly
Arg
Ala
Trp
- AsSp

760

Asp

Lys
505
Ser
His
Ala

val

Phe
585

Tyr
Ser
Phe
Ala
val
665
Gly.
Ile
Phe
Pro
Met
745

Ile

Ala

Ala val Ile

490

Glu

Val

Ile

Ile

Asn

570

Gln

Ser

Asp

Ile

Leu

650

Ala

Glu

Thr

Thr

Ile

730

Ser

Gly

Gly

Ile

Asp

Met

Arg

555

Asn

Ile

Gly

Tyr

Phe

635

Leu

Gly

Pro

Ala

Arg

715

val

Asn

Ala

Lys

Gly

Gly

Asn

540

Asn

Ser

Ala

Gly

Gly

620

Ser

Pro

val

Gly

Met

700

Thr

Thr

Asp

Vval

Ala
780
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Glu

His

Arg

525

Thr

Ala

Phe

Asn

Asp

605

Asn

Phe

Asp

Thr
685

Trp

Asn

Gly

Asn

Gly

765

Met

Thr Glu Ala
495

Ile Asp Leu
510

Pro Ala Gly
Asn Asp Glu
Trp Val Lys

560

Gly Thr Thr
575

Ser Glu Glu
590 :

Lys Thr Asp
Leu Ser Tyr

Gly Asn Asp
640

Tyr Glu Lys
655

Arg Ser Gly
670

Glu Pro Leu

Cys Leu Ser

Pro Ile Gln
720

Thr Ala Ala
735

Leu Arg Thr
750

Val Asp Ser

Asn Gly Pro



Ala Ser Phe
.785

Asp Ile Ala
Ile Lys Lys

Thr Gly Lys
835

Asn Lys Ser
850

Gly Ala Ala
- B65

Ala Asp Thr
Ser Leu Gln
Leu Leu Lys

915

Ser Ala Arg
930

val Pro Phe
945

Thr Asn Ile
Glu Lys Thr
Arg Gly Asn

985

Ala Gly Leu
1010

Leu Met Val
1025

val Glu Th:

Tyr Gly Ala
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Pro Phe Gly Asp Phe Thr

Tyr Ser
805

Gly Gly
820

Thr 1le

Asp Met

Ser Gly

Asp Gln
885

Leu Asp
900

val Asp
Gly Lys

Leu Ser

Glu Thr
965

Ala Gly
980
Ala Ala

Lys His

Glu Leu

790

éhe Arg
Ser Gln
Ile Glu

Arg val
855

Gly Ser
870

Ser.Gly
Gly Lys
Gly Thr
Gly Ala

935
Ala Ala
950
Asp Gly

Ser Glu

Arg Thr

Asn
Leu
Gly
840
Glu
Leu
Ala
Gly
Ala
920
Gly
Lys
Gly

Gly

Ala

Asp

Gln
825
Gly
Thr
Asn
Asn
Thr

905

Ile

Tyr

Ile

Leu

Asp

985

Ser

1000

Ala Vval Glu Gln
1015

Asp Ala Ser Glu

1030

Ala Asp Thr Lys Gly Thr Ser
795 800

Ile Ser Gly Thr Gly Gly Leu

810 - 815

Leu His Gly Asn Asn Thr Tyr
830

Ser Leu Val Leu Tyr Gly Asn
845

Lys Gly Ala Leu Ile Tyr Asn
860

Ser Asp Gly Ile Val Tyr Leu
875 880

Glu Thr Val His Ile Lys Gly
890 895

Leu Tyr Thr Arg Leu Gly Lys
910

Ile Gly Gly Lys Leu Tyr Met
925 .

Leu Asn Ser Thr Gly Arg Arg '
940

Gly Gln Asp Tyr Ser Phe Phe
955 960

Leu Ala Ser Leu Asp Ser Vval
970 - 975 )

Thr Leu Ser Tyr Tyr Val Arg
990

Ala Ala Ala His Ser Ala Pro
1005 . .

Gly Gly Ser Asn Leu'Giu'Asn
1020

Ser Ser Ala Thr Pro Glu Thr
1035 1040

Ala Ala Ala Asp Arg Thr Asp Met Pro Gly Ile Arg Pro

1045

1050 1055 -

Thr Phe Arg Ala Ala Ala Ala Val Gln His Ala Asn Ala
1065 1070

1060

Ala Asp Gly Val Arg Ile Phe Asn Ser Leu Ala Ala Thr Val Tyr.Ala
1080

1075

1085

185/299
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Asp Ser Thr Ala Ala His Ala Asp Met Gln Gly Arg Arg Leu Lys Ala
1080 1085 1100 ‘

val Ser Asp Gly Leu Asp His Asn Gly Thr Gly Leu Arg Val Ile Ala
1105 1110 1115 1120

Gln Thr Gln Gln Asp Gly Gly Thr Trp Glu Gln Gly Gly Vval Glu Gly
© 1125 1130 1135

Lys Met Arg Gly Ser Thr Gln Thr Val Gly Ile Ala Ala Lys Thr Gly
1140 1145 1150

Glu Asn Thr Thr Ala Ala Ala Thr Leu Gly Met Gly Arg Ser Thr Trp
11585 1160 1165

Ser Glu Asn Ser Ala Asn Ala Lys Thr Asp Ser Ile Ser Leu Phe Ala
1170 1175 . ’ 1180

Gly Ile Arg His Asp Ala Gly Asp Ile Gly Tyr Leu Lys Gly Leu Phe
1185 1190 1195 1200

Ser Tyr Gly Arg Tyr Lys Asn Ser Ile Ser Arg Ser Thr Gly Ala Asp
1205 1210 1215

Glu His Ala Glu Gly Ser Val Asn Gly Thr Leu Met Gln Leu Gly Ala
1220 1225 1230

Leu Gly Gly Val Asn Val Pro Phe Ala Ala Thr Gly Asp Leu Thr Val
1235 1240 ) 1245

Glu Gly Gly Leu Arg Tyr Asp Leu Leu Lys Gln Asp Ala Phe Ala Glu
1250 : 1255 1260

Lys Gly Ser Ala Leu Gly Trp Ser Gly Asn Ser Leu Thr Glu Gly Thr
1265 1270 1275 1280

Leu'Val Gly Leu Ala Gly Leu Lys Leu Ser Gln Pro Leu Ser Asp Lys
1285 1290 1295

Ala Val Leu Phe Ala Thr Ala Gly Val Glu Arg Asp Leu Asn Gly Arg
1300 : 1305 1310

Asp Tyr Thr val Thr Gly Gly Phe Thr Gly Ala Thr Ala Ala Thr Gly
1315 1320 1325

Lys Thr Gly Ala Arg Asn Met Pro His Thr Arg Leu Val Ala Gly Leu
1330 1335 1340

Gly Ala Asp Val Glu Phe Gly Asn Gly Trp Asn Gly Leu Ala Arg Tyr
1345 1350 1355 1360

Ser Tyr Ala Gly Ser Lys Gln Tyr Gly Asn His Ser Gly Arg Val Gly
1365 1370 1375

val Gly Tyr Arg Phe Leu Glu His His His His His His
1380 . 1385

186/299



<210>
<211>
<212>
<213>

<220>
<223>

<400>
atgaaacact
gcactggcag
gcctacaaca
gatgaagacg
tttaaaggtc
aaacaaaacg
aagttagcag
aacgcecttga
atcgtaaaaa
gcattcaacg
aaaaccgcca
gtaaaagctg
gcagccgaca
acgaacaaag
tctgacagca
cgcttggett
aaaacagtgt
tccggtetgt
aacgattctt
cacctattcg
atacaaagcc
ggctacattg
gcctcacatt
atccattggg
ggctatceceg
caaaatatcc
ttccacaatg
cgatacagcc
gatatcgtta
cagggcataa
gaaaacaaga
gcagcagcca
gtcagcaata
tacggcttgg
ttgccgaaag
ccgtceectt
aacatcacct
cgccacccga
gtgaaatatg
155
765

<210>
<211>
<212>
<213>

<220>

<223> 961

158
2304
DNA
Artificial Sequence

961cL-ORF46.1

158

ttccatccaa
ccacaaacga
atggccaaga
gcacaattac
tgggtctgaa
tcgatgccaa
acactgatgc
ataaattggg
ttgatgaaaa
atatcgccga
atgaagccaa
cagaaactgce
aggccgaagce
ataatattgc
aatttgtcag
ctgctgaaaa
cagacctgeg
tccaacctta
ttatccggea
gcagcagggg
atcagttggg
tcegetttte

ccgattcetga

acggatacga
ctcccaaagg
gcctcaacct
ccggtagtat
ccgagctgga
aaaacatcat
gcgaaggcetce
tggcgegceat
tccgegattig
tctttatgge
gcggceatcac
ggaaatccgce
accattccecg
cctcaaccgt
agacaggcegt
atacgtaact

PRT
Artificial Sequence

cL-ORF46.1
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agtactgacc
cgacgatgtt
aatcaacggt
caaaaaagac
aaaagtcgtg
agtaaaagct
cgctttagea
agaaaatata
attagaagcc
ttcattggat
acagacggcc
agcaggcaaa
tgtcgectgea
taaaaaagca

.aattgatggt

atccattgcee
caaagaaacc
caacgtgggt
ggttctcgac
ggaacttgcc
caacctgatg
cgatcacggg
tgaagccggt
acaccatcecc
cgcgagggat
gaccgacaac
gctgacgcaa
cagatcgggce
cggegeggea
aaacattgct
caacgatttg
ggcagtccaa
agccatcccce
ggcacatcct
cgtcagcgac
aaatatccgt
gccgecgtcea
accgtttgac
cgag

acagccatcc
aaaaaagctg

ttcaaagetg’

gcaactgcag
actaacctga
gcagaatctg
gatactgatg
acgacatttg
gtggctgata
gaaaccaaca
gaagaaacca
gccgaagctg
aaagttaccg
aacagtgcceg
ctgaacgcta
gatcacgata
cgccaaggcece
ggatccggag
cgtcagcatt
gagcgcagcg
attcaacagg
cacgaagtcc
agtccegttg
gccgacggcet
atatacagct
cgcagcaccg
ggagtaggcg
aatgccgecg
ggagaaattg
gtcatgcacg
gcagatatgg
aaccccaatg
atcaaaggga
atcaagcggt
aattttgeccg
tcaaacttgg
aacggcaaaa
ggtaaagggt

ttgccacttt
ccactgtggce
gagagaccat

‘ccgatgttga

ccaaaaccgt
aaatagaaaa
ccgctctgga
ctgaagagac
ccgtcgacaa
ctaaggcaga
aacaaaacgt
ccgetggceac
acatcaaagc
acgtgtacac
ctaccgaaaa
ctcgectgaa
ttgcagaaca
gaggaggatc

tcgaacccga

gccatatcegg
cggccattaa
attcecccecett
acggatttag
atgacgggce
acgacataaa
gacaacggct
acggattcaa
aagccttcaa
tcggcgcagg
gcttgggtct
cgcaactcaa
ccgcacaagg
ttggagectgt
cgcagatggg

atgcggcata

agcagcgtta
atgtcaaact
ttccgaattt

187/299

ctgtagcgge
cattgctgct
ctacgacatt
agccgacgac
caatgaaaac
gttaacaacc
tgcaaccacc
taagacaaat
gcatgccgaa
cgaagccgtc
cgatgccaaa
agctaatact

tgatateget -

cagagaagag
attggacaca
cggtttggat
agccgegete
agatttggca
cgggaaatac
attgggaaaa
aggaaatatc
cgacaaccat
cctttaccge
acagggegge
aggegttgee
tgcecgacegt
acgcgcecace
cggcactgca

cgatgcegtg,
gctttccace.

agactatgcc
catagaagcc
tcagggaaaa
cgcgatcgea
cgccaaatac
cggcaaagaa
ggcagaccaa

tgagaagcac

60
120
180
240
300
360
420
480
540
600
660
720

780

840

900
960

1020
1080
1140

"1200

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860

1920

1980
2040
2100
2160
2220
2280

.2304



<400>

Met

Phe

Ala

Asn

Thr

65

Phe

val

Ser

Leu

Lys

145

Ile

Lys

Thr
Glu
225

Ala

Ala

Asp

Lys
Cys
Ala
Gly
50

Ile
Lys
Asn
Glu
Ala
130
Leu
val
His
Thr
Ala
210
Thr
Ala
Asp
Asp

Gly

159
His

Ser

Thr
35

Phe
Thx
Gly
Glu
Ile
115
Asp
Gly
Lys
Ala
Lys
195

Glu

Ala

val
275

Leu

Phe

Gly

20

val

Lys

Lys

Leu

Asn

100

Glu

Thr

Glu

Ile

Glu

180

Ala

Glu

Ala

Lys

Ala

260

Tyr

Asn

DE 601 26 249 T2 2008.05.29

Pro Ser Lys

Ala

Ala

Ala

Lys

Gly

85

Lys

Lys

Asp

Asn

Asp

165

Ala

Asp

Thr

Gly

Ala
245

Thr A

Thr

Ala

Leu

Ile

Gly

Asp

70

Leu

Gln

Leu

Ala

Ile

150

Glu

Phe

Glu

Lys

Lys

230

Glu

Arg

Thr

Ala

Ala

Glu

55

Ala

Lys

Asn

Thr

Ala

135

Thr

Lys

Asn

Ala

Gln

215

Ala

Ala

Lys

Glu

Thr

val

Ala

Ala
40

Thr

Thr

Lys

val

Thr

120

Leu

Thr

Leu

Asp

val

200

Asn

Glu

Vval

Glu
280

Glu

Leu Thr Thr

Thr
25

Ala
Ile
Ala
val
Asp
105
Lys

Asp

Phe

Glu

Ile
185
Lys
Val
Ala
Ala
Asn
265

Ser

Lys

10

Asn

Ala
Vval
90

Ala
Len
Ala
Ala
Ala
170
Ala
Thr
Asp
Ala
Ala
250
Ile

Asp

Leu

Asp
Asn
Asp
Asp
75

Thr
Lys
Ala

Thr

Glu
155
Vval
Asp
Ala
Ala
Ala

235

Lys

Ser

Asp

Ala
Asp
Asn
lle
60

Val
Asn
Val
Asp
Thr
140
Glu
Ala
Ser
Asn
Lys
220

Gly

val

Lys

Thr

188/299

Ile

Asp

Gly

45

Asp

Glu

Leu

Lys

Thr

125

Asn

Thr

Asp

Leu

Glu

205

Val

Thr

Thr

Phe
285

Arg

Leu Ala Thr
15

val ‘'Lys Lys
30

Gln Glu Ile
Glu Asp Gly
Ala Asp Asp

80

Thr Lys Thr
95

Ala Ala Glu
110

Asp Ala Ala
Ala Leu Asn

Lys Thr Asn
160

Thr Val Asp
175

Asp Glu Thr
150

Ala Lys Gln
Lys Ala Ala
Ala Asn Thr

240

Asp Ile Lys
255

Val Arg Ile

Leu Ala Ser



DE 601 26 249 T2 2008.05.29

290 295 300

Ala Glu Lys Ser Ile Ala Asp His Asp Thr Arg Leu Asn Cly Leu Asp
305 310 315 320

Lys Thr Val Ser Asp Leu Arg Lys Glu Thr Arg Gln Gly Leu Ala Glu
325 330 335

Gln Ala Ala Leu Ser Gly Leu Phe Gln Pro Tyr Asn Val Gly Gly Ser
340 345 350

Gly Gly Gly Gly Ser Asp Leu Ala Asn Asp Ser Phe Ile Arg Gln Val
355 360 365

Leu ‘Asp Arg Gln His Phe Glu Pro Asb Gly Lys Tyr His Leu Phe Gly
370 375 380

Ser Arg Gly Glu Leu Ala Glu Arg Ser Gly His Ile Gly Leu Gly Lys
385 390 395 400

Ile Gln Ser His Gln Leu Gly Asn Leu Met Ile Gln Gln Ala Ala Ile
405 410 415 C

Lys Gly Asn Ile Gly Tyr Ile Val Arg Phe Ser Asp His Gly His Glu
420 425 T 430’

Val His Ser Pro Phe Asp Asn His Ala Ser His Ser Asp Ser Asp Glu
435 440 445

Ala Gly Ser Pro Val Asp Gly Phe Ser Leu Tyr Arg Ile His Trp Asp
450 455 460 :

Gly Tyr Glu His His Pro Ala Asp Gly Tyr Asp Gly Pro Gln Gly Gly
465 470 475 480 -

Gly Tyr Pro Ala Pro Lys Gly Ala Arg Asp Ile Tyr Ser Tyr Asp Ile
485 490 - 495

Lys Gly Val Ala Gln Asn Ile Arg Leu Asn Leu Thr Asp Asn Arg Ser
500 505 510

Thr Gly Gln Arg Leu Ala Asp Arg Phe His Asn Ala Gly Ser Met Leu
515 520 ' 525

Thr Gln Gly Val Gly Asp Gly Phe Lys Arg Ala Thr Arg Tyr Ser Pro
530 535 540

Glu Leu Asp Arg Ser Gly Asn Ala Ala Glu Ala Phe Asn Gly Thr Ala
545 : 550 555 560

Asp Ile Val Lys Asn Ile Ile Gly Ala Rla Gly Glu Ile Val Gly Ala
565 570 575

Gly Asp Ala Val Gln Gly Ile Ser Glu Gly Ser Asn Ile Ala Val Met
580 585 590

His Gly Leu Gly Leu Leu Ser Thr Glu Asn Lys Met Ala Arg Ile Asn

189/299



595

Asp Leu Ala Asp Met Ala

610
Arg
625

Val
val

Arg

Asp Trp Ala Val

Ser Asn

Arg Gly Lys

Ser Gln

Gln

DE 601 26 249 T2

600

Gln Leu
615

Asn Pro

630

Phe
645

Ile
Tyr
660

Met Gly

675

Ser
690

His
705
Asn

‘Leu

Gly

Asp Asn

Ser Arg

Ile Thr

Ala Asp

Phe Pro

Phe Ala

Asn Ile

Met

Gly

Ala

Asp

Arg

Ala Ala

Gly

Leu

Ala
680

Ile

Ala Ala

695

Ser Asn

710

Ser
725

Ser

Gln
740

Arg

Asn Phe Glu

755

160
183

<210>
<211>
<212>
<213>

<220>
<223> 961
<400> 160
atgaaacact
gcactggcag
gcctacaaca
gatgaagacg
tttaaaggtc
aaacaaaacg
aagttagcag
aacgccttga
atcgtaaaaa
gcattcaacyg
aaaaccgcca
gtaaaagctg
gcagccgaca
acgaacaaag
tctgacagcea
cgettggett

9

DNA
Artificial Sequence

cL-741

ttccatccaa
ccacaaacga
atggccaaga
gcacaattac
tgggtctgaa
tcgatgccaa
acactgatgc
ataaattggg
ttgatgaaaa
atatcgeegz
atgaagccaa
cagaaactgc
aggccgaagce
ataatattgc
aatttgtcag
ctgctgaaaa

Thr

His

Val Pro

Pro

Lys

His
760

Lys

agtactgacc
cgacgatgtt
aatcaacggt
caaaaaagac
aaaagtcgtg
agtaaaagct
cgctttagea
agaaaatata
attagaagcce
ttcattggat
acagacggec
agcaggcaaa
tgtcgectgea
taaaaaagca
aattgatggt
atccattgece

val

Lys Asp Tyr

Ala
635

Asn Ala

Ile Pro Ile

650

Gly Ile Thr

665
Pro

Leu Lys

Ala

Tyr Lys

Glu Gln

715

Leu

Ser Asn

730

Pro

Thr val

745

Gly

Lys Tyr

acagccatce
aaaaaagctg
ttcaaagctg
gcaactgcag
actaacctga
gcagaatctg
gatactgatg
acgacatttg
gtggctgata
gaaaccaaca
gaagaaacca
gccgaagctg
aaagttaccg
aacagtgccg
ctgaacgcta
gatcacgata

190/299

2008.05.29

605

Ala Ala Ala

620
Ile

Gln Gly

Lys Gly Ile

Pro
670

Ala His

Gly Lys Ser

685

Pro Ser

700
Gly

Arg Tyr

Gly Lys Asn

Pro Asp

Phe
- 750

Thr

765

Asp

ttgccacttt

ccactgtggce

gagagaccat

ccgatgttga
ccaaaaccgt

aaatagaaaa
ccgctctgga
ctgaagagac
ccgtcgacaa
ctaaggceaga
aacaaaacgt
ccgetggeac
acatcaaagc
acgtgtacac
ctaccgaaaa
ctecgectgaa

Ala-Ile

Ala
640

Glu

Gly Ala

655

Ile Lys

Ala val

Pro

Glu
720

Lys

Val Lys
735 .

Gly Lys .

ctgtaQngé )

cattgctget

ctacgacatt-

agccgacgac

caatgaaaac.

gttaacadcc
tgcaaccacc
taagacaaat
gcatgccgaa

cgaagcegte

cgatgccaaa
agctaatact
tgatatcget
cagdgaagag
attggacaca
cggtttggat

60
120
180
240
300
360
420
480
540
6§00
660
720
780
840
900
960



' aaaacagtgt
tccggtetgt
atcggtgcgg
cagtctttga
ggtgcggaaa
aaggtcagcc
gagagtggag
gagcaaatac
ggcgacatag
tatcgeggga
ttecgecgeca
gacctggcecg
gtcctttaca
caggaagttg
gccgeccaage

161
612

<210>
<211>

DE 601 26 249 T2 2008.05.29

cagacctgcg caaagaaacc

tccaacctta
ggcttgeega
cgctggatca
aaacttatgg
gtttcgactt
agttccaagt
aagattcgga
cgggcgaaca
cggegttegg
agcagggaaa
ccgeccgatat
accaagccga
ccggecagcege
aactcgagca

caacgtgggt
tgcactaacc
gtccgtcagg
aaacggtgac
tatccgccaa
atacaaacaa
gcattccggg
tacatctttt
ttcagacgat
cggcaaaatc
caagccggat
gaaaggcagt
ggaagtgaaa
ccaccaccac

cgccaaggcee
ggatccggag
gcaccgctcg
aaaaacgaga
agcctcaata
atcgaagtgg
agccattccg
aagatggttg
gacaagctte
gccggeggaa
gaacatttga
ggaaaacgcece
tactceccteg
accgtaaacg
caccactga

<212>
<213>

<220>
<223>

<400>
Met Lys
1

Phe Cys
Ala
Asn Gly

50

Thr Ile

65

Phe Lys

Val Asn

Ser Glu

Leu Ala
130

Lys Leu
145

Ile Val

Ala.

.PRT

Artificial Sequence

961cL-741

161 .

His Phe Pro Ser Lys
5

Gly Aia Leu Ala

20

Ser

Thr val Ala Ile Ala

35

Glu
55

Phe Lys Ala Gly

Lys Asp Ala

70

Thr Lys

Gly Leu

85

Gly Leu Lys

Asn Lys Gln Asn

100

Glu

Ile Glu Lys Leu Thr

115

Asp Thr Asp Ala Ala

Ile
150

Gly Glu Asn

Glu

Ile Asp

165

Lys

Val

Ala

Ala

40

Thr

Lys

Val

Thr

120

Leu

Thr

Leu

‘Ile

Thr Thr
10

Leu

Thr
25

Asn Asp

Ala Tyr Asn

Tyr Asp

Alé Asp
75

Ala

Val Thr
90

Val

Asp
105

Ala Lys

Lys Leu Ala

Asp Ala Thr

Phe Ala Glu

155

Ala val
170

Glu

ttgcagaaca
ggggtggtgt
accataaaga
aactgaagct
cgggcaaatt
acgggcagct
ccttaaccge
cgaaacgceca
ccgaaggcgg
aactgaccta
aatcgccaga
atgccgtcat
gtatctttag
gcatacgceca

Ala
Asp
30

Asn
45

Ile
60
val

Asn

val

agcecgegete
cgeecgecgac
caaaggtttg
ggcggcacaa
gaagaacgac
cattaccttg
ctttcagacc
gttcagaatc
cagggcgaca
caccatagat
actcaatgte
cagcggttee
cggaaaagcc
tatcggectt

Ile Leu Ala Thr

15

Asp Val Lys Lys

Gly Gln Glu Ile

Asp Glu Asp Gly

Glu Ala Asp Asp

80

Leu Thr Lys Thr

95

Lys Ala Ala Glu

110

Asp
125

Thr
140

Glu

Thr Asp Ala Ala

Asn Ala Leu Asn

Thr Lys Thr Asn

160

Ala Asp Thr Val Asp

191/299

175

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1839



Lys
Asn
Thr
Glu
225
Ala
Ala
Ala
' Asp
Ala
305
Lys
‘Gln
Gly

Leu

Leu
385
Gly
Leu
val

Lys

Asp
465

His

Thr

Ala

210

Thr

Ala

Asp

Asp

Gly

290

Glu

Thr

Ala

Gly

Thr

370

Asp

Ala

Lys

Asp Gl

Gln
450

Ser

Ala

Lys
1985
Glu
Ala
Asp
Ile
val
275
Leu
Lys
val
Ala
Gly
355
Ala
Gln
Glu
Asn
435

Ser

Glu

Glu

180

Ala

Glu

Ala

Lys

Ala
260

Ser

Ser

Leu

340

Gly

Pro

Ser

Lys

Asp

420

Gln

His

His

DE 601 26 249 T2 2008.05.29

Ala Phe Asn Asp Ile Ala Aép

Asp Glu Ala Val

Thr

Gly

Ala

245

Thr

Thr

Ala

Ile

Asp

325

Ser

val

Leu

val

Thr

405

Lys

Leu

Ser

Ser

Lys

Lys

230

Glu

Asn

Arg

Thr

Ala
310
Leu
Gly
Ala
Asp
Arg
390
Tyr
Val
Ile

Ala

Gly
470

Gln
215
Ala
Ala
Lys
Glu
Thr
295
Asp
Arg
Leu
Ala
His
375
Lys
Gly
Ser
Thr
Leu

455

Lys

200

Asn

Glu

val

Asp

Glu

280

Glu

His

Lys

Phe

Asp

360

Lys

Asn

Asn

Arg

Leu

440

Thr

Met

185

Lys

val

Ala

Ala

Asn

265

Ser

Lys

Asp

Glu

Gln

345

Ile

Asp

Glu

Gly

Phe

425

Glu

Ala

Val

Thr
Asp
Ala
Ala
250
Ile
Asp
Leu
Thr
Thr
330
Pro
Gly
Lys
Lys
Asp
410
Asp
Ser

Phe

Ala

192/299

Ala

Ala
Ala
235
Lys
Ala
Ser
Asp
Arg
315

Arg

Ala
Gly
Leu
395
Ser
Phe
Gly
Gln

Lys
475

Ser Leu Asp Glu

Asn
Lys
220
Gly
Val
Lys
Lys
Thx
300
Leu
Gln
A__sn
Gly
Leu
380
Lys
Leu
Ile
Glu
Thr

460

Arg

190

Glu Ala Lys

205

val

Thr

Thr

Lys

Phe

285

Arg

Asn

Gly

Vval

Leu

365

Gln

Leu

Asn

Arg

Phe

445

Glu

Gln

Lys

Ala

Asp

Ala

270

Vval

Leu

Gly

Leu

Gly

350

Ala

Ser

Ala

Thr

Gln

430

Gln

Gln

Phe

Ala

Asn

Ile

255

Asn

Arg

Ala

Leu

Ala

335

Gly

Asp

Leu

Ala

Gly

415

Ile

Val

Ile

Arg

Thr
Gln
Ala
Thr
240
Lys
Ser '
Ile
Ser
Asp
320
Glu
Ser
Ala
Thr
Gln
400
Lys
Glu
TYYX
Gln

Ile
480



Gly Asp Ile Ala Gly Glu His Thr Ser

Gly Arg Ala Thr

Gly Lys Leu Thr

485

500

515

Lys Ile Glu His

530

Ala Asp Ile Lys

545

Val Leu Tyr Asn
Gly Gly Lys Ala

Asn Gly Ile Arg

Pro

Gln-
565

Gln
580

His

595

His His His His

610

<210>
<211>
<212>
<213>

<220>
<223>

<400> 162
atgaaacact
gcactggcag
‘gcctacaaca
gatgaagacg
tttaaaggtc
aaacaaaacg
aagttagcag
aacgccttga
atcgtaaaaa
gcattcaacg
aaaaccgcca
gtaaaagctg
gcagccgaca
acgaacaaag
tctgacagca
cgcttggcett
aaaacagtgt
tccggtctgt
gacttcaatg
gcagcagtat

162
4218
DNA
Artificial Sequence

961cL-983

ttccatccaa
ccacaaacga
atggccaaga
gcacaattac
tgggtctgaa
tcgatgccaa
acactgatgc
ataaattggg
ttgatgaaaa
atatcgecga
atgaagccaa
cagaaactgc
aggccgaagc
ataatattgc
aatttgtcag
ctgctgaaaa
cagacctgcg
tccaacctta
caggcggtac
cttacgecgyg

Leu Lys
Asp
550
Ala

Glu

Ile

DE 601 26 249 T2 2008.05.29

Tyr Arg Gly Thr Ala

Tyr Thr Ile Asp Phe

520

Ser Pro
535

Gly Lys
Glu Lys
Val Ala

Gly Leu
600

agtactgacc
cgacgatgtt
aatcaacggt
caaaaaagac
aaaagtcgtg
agtaaaagct
cgctttagca
agaaaatata
attagaagcc
ttcattggat
acagacggcc
agcaggcaaa
tgtcgctgeca
taaaaaagca
aattgatggt
atccattgcec
caaagaaacc
caacgtgggt
cggtatcgge
tatcaagaac

Arg

Gly

Ala

Phe Asp
490

Phe Gly
505 -

Ala Ala

Glu Leu Asn

Ala
555

His

Ser
570 .
Ala

Gly Ser

585

Ala Lys

acagccatce
aaaaaagctg
ttcaaagctg
gcaactgcag
actaacctga
gcagaatctg
gatactgatg
acgacatttg
gtggctgata
gaaaccaaca
gaagaaacca
gccgaagetg
aaagttaccg
aacagtgccg
ctgaacgcta
gatcacgata
cgccaaggcce
ggatccggcg
agcaacagca
gaaatgtgca

1

193/299

Lys Leu Pro

Ser Asp Asp

510

Gln
525

Lys Gly

Val Asp Leu

540 -
val

Ile Ser

Ser Leu Gly

Glu Val Lys

590
Gln Leu Glu
605

ttgccacttt
ccactgtgge
gagagaccat
ccgatgttga
ccaaaaccgt
aaatagaaaa
ccgetetgga
ctgaagagac
ccgtcgacaa
ctaaggcaga
aacaaaacgt
ccgctggeac
acatcaaagc

‘acgtgtacac

ctaccgaaaa
ctcgectgaa
ttgcagaaca
gaggcggcac
gagcaacaac
aagacagaag

Glu
495

Gly
Ala Gly
Asn Gly
Ala Ala

Ser
560

Gly

Ile Phe

575

Thr Val

His His-

ctgtagegge -
‘cattgetget

ctacgacatt
agccgacgac
caatgaaaac
gttaacaacc
tgcaaccace

taagacaaat

gcatgccgaa
cgaagccgtc

cgatgccaaa

agctaatact
tgatatcgcet
cagagaagag
attggacaca
cggtttggat
agcegegete
ttctgegecece
agcgaaatca
catgctctgt

60

120
180
240

300

360
420
480
540
600
660
720
780
B840
300
960
1020
1080
1140
1200



gcecggteggg
aatctgcata
aaacctgcaa
ggcgaatccyg
aacgaaaatt
ggtaaagaca
acggatatcc
gggegttceg
atgaatacga
gtcaagctgg
gcaggcactg
ctcgactatt
tacggcaacc
aatgacgcac
caaaaaggca
atgtatggag
gccatgtggt
attcaaattg
ctgcagaaat
caggacatcg
aaggccatga
acatccgata
aaaggcggca
gaaggcggtt
ggtgcgctga
tatctggcag
cagctggacyg
acggcgatta
aacagtaccg
ttcttcacaa
acagcgggca
actgcttegg
ggcagcaatce
gagacggttg
gcaactttcce
ttcaacagtc
ggacgcegece
atcgcgcaaa
cgcggcagta
gccacactgg
agcattagtc
ctgttctcct
gcggaaggca
ccgtttgeeg
caggatgcat
ggcacgctgg
ctgtttgcaa
ggctttaccyg
cgtctggttg
cgttacagct
taccggtect
<210> 163
<211>
<212>
<213>

atgacgttgce
ccggagactt
ttgaagcagg
tcggcagceat
acaaaaacta
ttgaagctte
gccacgtaaa
tggacggcag
atgatgaaac
gcgaacgtgg
ccgaccetttt
ccggcggtga
tgtcctacca
aagctcagece
ttatcacagt
aaccgggtac
gectgtegge
ccggaacatce
acccgtggat
gtgcagtcgg
acggacccge
ttgcectacte
gccaactgca
cgectggtgtt
tttataacgg
ataccgacca
gcaaaggtac
tcggeggcaa
gacgacgtgt
acatcgaaac
gtgaaggcga
cagcggcaca
tggaaaacct
aaactgcggc
gcgcagegge
tcgecgetac
tgaaagccgt
cccaacagga
cccaaaccgt
gcatgggacg
tgtttgcagg
acggacgcta
gcgtcaacgg
caacgggaga
tcgeccgaaaa
tcggactcge
cggcgggegt
gcgcegactge
ccggeetggg
acgccggttce
gactcgag

1403
PRT
Artificial Sequence

DE 601 26 249 T2 2008.05.29

ggttacagac
tccaaaccca
ctatacagga
atccttteee
tacggcgtat
tttcgacgat
agaaatcgga
acctgcaggce
caagaacgaa
cgtgcgcate
ccaaatagcc
taaaacagac
catccgtaat
caacacatat
cgcaggcgta
agaaccgctt
accctatgaa
cttttcecgea
gagcaacgac
cgtggacagce
gtecctteccg
cttecgtaac
actgcacggc
gtacggcaac
ggcggcatcee
atccggegca
gctgtacaca
gctgtacatg
tcecttectg
cgacggcgge
cacgctgtece
ttecgegeec
gatggtcgaa
agccgaccge
agccgtacag
cgtctatgece
atcggacggg
cggtggaacg
cggcattgec
cagcacatgg
catacggcac
caaaaacagc
cacgctgatg
tttgacggtce
aggcagtgct
gggtctgaag
ggaacgcgac
agcaaccgge
cgcggatgte
caaacagtac

agggatgcca
aatgacgcat
cegcggggtag
gaactgtatg
atgcggaagg
gaggecgtta
cacatcgatt
ggtattgcge
atgatggttg
gtcaataaca
aattcggagg
gagggtatcc
aaaaacatge
gccctattge
gaccgcagtg
gagtatggct
gcaagcgtce
cccatcgtaa
aacctgcgta
aagttcggct
ttcggegact
gacatttcag
aacaacacct
aacaaatcgg
ggcggcagcc
aacgaaaccg
cgtttgggca
tcggcacgeg
agtgccgeca
ctgctggett
tattatgtcc
gceggtctga
ctggatgcct
acagatatgc
catgcgaatg
gacagtaccg
ttggaccaca
tgggaacagg
gcgaaaaccg
agcgaaaaca
gatgcgggcg
atcagccgca
cagctgggeg
gaaggcggte
ttgggctgga
ctgtcgcaac
ctgaacggac
aagacggggg
gaattcggca
ggcaaccaca

aaatcaatgce
acaagaattt
aggtaggtat
gcagaaaaga
aagcgcctga
tagagactga
tggtctcceca
ccgatgcgac
cagccatceg
gttttggaac
agcagtacceg
gectgatgca
ttttcatectt
cattttatga
gagaaaagtt
ccaaccattg
gtttcacccg
ccggeacgge
ccacgttget
ggggactgct
ttaccgcecga
gcacgggcgg
atacgggcaa
atatgcgegt
tgaacagcga
tacacatcaa
aactgctgaa
gcaagggggc
aaatcgggca
ccctegacag
gtcgcggcaa
aacacgccegt
ccgaatcate
cgggcatccg
ccgeccgacgg
cecgceccatge
acggcacggg
gcggtgttga
gcgaaaatac
gtgcaaatgc
atatcggcta
gcaccggtgce
cactgggcgg
tgcgctacga
gcggcaacag
ccttgagega
gcgactacac
cacgcaatat
acggctggaa
gcggacgagt

194/299

ceceececeeg
gatcaacctc
cgtcgacaca
acacggctat
agacggaggce
agcaaagccg
tattattggc
gctacacata
caatgcatgg
aacatcgagg
ccaagcgttg
acagagcgat
ttcgacaggce
aaaagacgct
caaacgggaa
cggaattact
tacaaacccg
ggctctgetg
gacgacggct
ggatgcgggt
tacgaaaggt
cctgatcaaa
aaccattatc
cgaaaccaaa
cggcattgtce
aggcagtctg
agtggacggt
aggctatctce
ggattattct
cgtcgaaaaa

tgcggcacgg
agaacagggc -

cgcaacacce
ccecctacgge
tgtacgcate
cgatatgcag

tctgegegte -

aggcaaaatg

gacagcagcee”

aaaaaccgac
tctcaaagge
ggacgaacat
tgtcaacgtt
cctgctcaaa

cctcactgaa -

taaagcegtc
ggtaacggge

gccgcacacce:

cggcttggea
cggcgtagge

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1520
1980
2040
2100
2160
2220
2280
2340
2400

- 2460

2520
2580
2640
2700
2760
2820
2880
2940
3000

3060

3120
3180
3240
3300
3360
3420

"3480

3540
3600
3660
3720
3780

3840

3900
3360
4020
4080
4140

. 4200

4218



<220>
<223>

<400>

Met
1

Phe
Ala
Asn
Thr
65
Phe
vVal
Ser
Leu
Lys
145
Ile
Lys
Asn
Thr
Glu
225
Ala

Ala

Ala

Lys
cys
Ala
Gly
50
Ile
Lys
Asn
Glu
Ala
130
Leu
Val
His
Thr
Ala
210
Thr
Ala

Asp

Asp

961cL-983

163
His

Ser
Thr
35

Phe
Thr
Gly
Glu
Ile
115
AsSp
Gly
Lys
Ala
Lys
195

Glu

Ala

ASp

Ile

val
275

Phe
Gly
20
val
Lys
Lys
Leu
Asn
100
Glu
Thr
Glu
Ile
Glu
180
Ala
Glu
Ala
Lys
Ala
260

Tyr

DE 601 26 249 T2

Pro Ser Lys

5

Ala

Ala

Ala

Lys

Gly

85

Lys

Lys

Asp

Asn

Asp

165

Ala

Asp

Thr

Gly

Ala

245

Thr

Thr

Leu
Ile
Gly
Asp
70
Leu
Gln
Leu
Ala
Ile
150
Glu
Phe
Glu
Lys
Lys
230
Glu

Asn

Arg

Ala
Ala
Glu
55

Ala
Lys
Asn
Thr
Ala
135
Lys
Asn
Ala
Gln
215
Ala
Ala

Lys

Glu

val

Ala

Ala

40

Thr

Thr

Lys

val

Thr

120

Leu

Thr

Leu

Asp

val

200

Asn

Glu

val

Asp

Glu
280

Leu

Thr

25

Ala

Ile

Ala

val

Asp

105

Lys

Asp

Phe

Glu

Ile

i85

Lys

val

Ala

Ala

Asn

265

Ser

Thr
10

Asn

Tyr

Ala
val
90
Ala
Leu
Ala
Ala
Ala
170
Ala
Thr
Asp
Ala
Ala
250

I1le

Asp

Thr
Asp
Asn
Asp
Asp
75

Thr
Lys
Ala
Thr
Glu

155

val

Asp

Ala

Ala

Ala

235

Lys

Ala

Ser

2008.05.29

Ala

Asp

Asn

Ile

60

val

Asn

val

Asp

140

Glu

Ala

Ser

Asn

Lys

220

Gly

val

Lys

Lys

195/299

Ile

Asp

Gly

45

Asp

Glu

Leu

Lys

Thr

125

Asn

Thx

Asp

Leu

Glu

205

val

Thx

Thr

Lys

Phe
285

Leu
Val
30

Gln
G;u

Ala

Ala
110
Asp
Ala
Lys
Thr
Asp
190
Ala
Lys
Ala
Asp
Ala

270

val

Ala Thr
15

Lys Lys
Glu Ile
Asp Gly

Asp Asp
80

Lys Thr
95

Ala Glu
Ala Ala
Leu Asn

Thr Asn
160

Val Asp
175

Glu Thr
Lys Gln
Ala Ala
Asn Thr

240

Ile Lys
255

Asn Ser

Arg Ile



Asp

Ala
305

Lys

Gln

Gly

Ile

385

Ala

Ala

Ala

Thr

Gly

465

Asn

Glu

val

Ile

w g

W
o>

Met

Arg

DE 601 26 249 T2 2008.05.29

Gly Leu Asn Ala Thr Thr Glu Lys Leu Asp Thr Arg Leu Ala

290

Glu

Thr

Ala

Gly

Gly

Lys
val
Ala
Gly

355

Ser

370 °

Ala
Gly
Pro
Tyr
Gly
450
Ser
Glu
Asp
Ile
Gly
530
Gly

Asn

Asn

Gly

Arg

Pro

Lys

435

Arg

Ile

Asn

Gly

Glu

515

His

Arg

Thr

aAla

Ser

Ser

Leu

340

Gly

Asn

Ile

Asp

Pro

420

Asn

Gly

Ser

Tyr

Gly

500

Thr
Ile
Pro
Asn

Trp
580

Ile
Asp
325
Ser
Thr
Ser
Lys
Asp
405

Asn

Leu

val

Phe
Lys
485
Gly
Glu

Asp

Ala

Ala
310

Leu

Gly

Ser

Arg

Asn

390

Val

Leu

Ile

Glu

Pro

470

Asn

Lys

Ala

Leu

Gly

. 550

ASp
565

val

Glu

Lys

295

Asp

Arg

Leu

Ala

Ala

375

Glu

Ala

His

Asn

val

455

Glu

Tyr

Asp

Lys

val

535

Gly

Thr

Leu

His

Lys

Phe

Pro

360

Thr

Met

val

Thr

Leu

440

Gly

Leu

Thr

Ile

Pro

520

Ser

Ile

Lys

Gly

Asp
Glu
Gln
345
Asp
Thr
Cys
Thr
Gly
425
Lys
Ile
Tyx
Ala
Glu
505
Thr
His
Ala
Asn

Glu
585

Thr

Thr

330

Pro

Phe

Ala

Lys

Asp

410

Asp

Pro

val

Gly

490

Ala

Asp

Ile

Pro

Glu

570

Arg

Arg
315
Arg
Tyr
Asn
Lys
Asp
395
Arg
Phe
Ala
Asp
Arg
475
Met
Ser
Ile
Ile
Asp
555%

Met

Gly

300

Leu

Gln

Asn

Ala

Ser

380

Arg

Asp

Pro

Ile

Thr

460

Lys

Arg

Phe

Arg

Gly

540

Ala

Met

val

196/299

Asn

Gly

val

Gly

365

Ala

Ser

Ala

Asn

Glu

445

Gly

Glu

Lys

Asp

His

525

Gly

Thr

val

Arg

Gly

Leu

Gly

350

Gly

Ala

Met

Lys

Pro

430

Ala

Glu

His

Glu

Asp

510

val

Arg

Leu

Ala

Ile
590

Leu

Ala
335
Gly
Thr
val
Leu
Ile
415
Asn
Gly
Ser
Gly
Ala
495

Glu

Lys

Seri

His
Ala
575

Val

Ser

Asp
320

Glu
Ser
Gly
Ser

Cys
400
Asn
Asp
yr
vVal
Tyr
480
Pfo

Ala

Glu

Val
Ile
560

Ile

Asn



Asn Ser Phe Gly

Ile Ala
610

Gly Gly
625

Tyr Gly
Phe Serxr
Leu Pro

Gly val
690

Pro Gly
705

Ala Met

Arg Thr
val Thr

Asn Asp
770

Ala Val
785

Lys Ala
Asp Thr
Ser Gly

His Gly
850

Leu Vval
865

Gly Ala

595

Asn

Asp

Asn

Thr

Phe

675

Asp

Thr

Trp

Asn

Gly

755

Asn

Gly

Met

Lys

Thr

835

Asn

Leu

Leu

Ser

Lys

Leu

Gly
660

Tyr

Arg

Glu

Cys

Pro

740

Thr

Leu

val

Asn

Gly

820

Gly

Asn

Tyr

Ile

DE 601 26 249 T2 2008.05.29

Thr Thr Ser Arg Ala Gly Thr Ala Asp Leu Phe Gl

Glu

Thr

Ser

645

Asn

Glu

Ser

Leu

725

Ile

Ala

Arg

Asp

Gly

805

Thr

Gly

Thr

Gly

Tyr
885

Glu

Asp
630
Tyr
Asp
Lys
Gly
Leu
710
Ser
Gln
Ala
Thr
Ser
790
Pro
Ser
Leu
Tyr
Asn

870

Asn

Gln
615
Glu
His
Ala
Asp
Glu
695
Glu
Ala
Ile
Leu
Thr
775
Lys
Ala
Asp
Ile
Thr
855

Asn

Gly

600

YT
Gly
Ile
Gln
Ala

680

Lys

Pro
Ala
Leu
760
Leu
Phe
Ser
Ile
Lys
840
Gly

Lys

Ala

Arg

Ile

Arg

ala

665

Gln

Phe

Gly

TYr

Gly

745

Leu

Leu

Gly

Phe

Ala

825

Lys

Lys

Ser

Ala

Gln Ala

Arg Leu
635

Asn Lys
650

Gln Pro
Lys Gly
Lys Arg

Ser Asn
715

Glu Ala
730

Thr Ser
Gln Lys
Thr Thr

Trp Gly
795

Pro Phe
810

Tyr Ser
Gly Gly
Thr Ile
Asp Met

875

Ser Gly
890

Leu
620
Met
Asn
Asn
Ile
Glu
700
His
Ser
Phe
TYyr
Ala
780
Leu
Gly

Phe

Ser

Ile

860

Arg

Gly

197/299

605

Leu
Gln
Met
Thr
Ile

685

Met
Cys
Val
Ser
Pro
765
Gln
Leu
Asp
Arg
Gln
845
Glu

val

Ser

Asp Tyr Ser

Gln Ser Asp
640

Leu Phe Ile
- 655

Tyr Ala Leu
670

Thr vVal Ala
Tyr Gly Glu
Gly Ile Thr

720

Arg Phe Thr
735

Ala Pro Ile
750

Trp Met Ser
Asp Ile Gly

Asp Ala Gly
800

Phe Thr ala
: 815

Asn Asp lle
830

Leu Gln Leu
Gly Gly Ser

Glu Thr Lys
880

Leu Asn Ser
895
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Asp Gly Ile Val Tyr Leu Ala Asp Thr Asp Gln Ser Gly Ala Asn Glu
900 905 910

Thr Val His Ile Lys Gly Ser Leu Gln Leu Asp Gly Lys Gly Thr Leu
915 920 925

Tyr Thr Arg Leu Gly Lys Leu Leu Lys Val Asp Gly Thr Ala Ile Ile
930 935 940

Gly Gly Lys Leu Tyr Met Ser Ala Arg Gly Lys Gly Ala Gly Tyr Leu
945 : 950 955 : 960

Asn Ser Thr Gly Arg Arg Val Pro Phe Leu Ser Ala Ala Lys Ile Gly
965 - 970 975

Gln Asp Tyr Ser Phe Phe Thr Asn Ile Glu Thr Asp Gly Gly Leu Leu
980 985 980

Ala Ser Leu Asp Ser Val Glu Lys Thr Ala Gly Ser Glu Gly Asp Thr -
995 1000 1005

Leu Ser Tyr Tyr Val Arg Arg Gly Asn Ala Ala Arg Thr Ala Ser Ala
1010 - 1015 1020

Ala Ala His Ser Ala Pro Ala Gly Leu Lys His Ala Val Glu Gln Gly
1025 1030 1035 . 1040

Gly Ser Asn Leu Glu Asn Leu Met Val Glu Leu Asp Ala Ser Glu Ser
1045 1050 1055

Ser Ala Thr Pro Glu Thr Val Glu Thr Ala Ala Ala Asp Arg Thr Asp
1060 1065 1070

Met Pro Gly Ile Arg Pro Tyr Gly Ala Thr Phe Arg Ala Ala Ala Ala
1075 1080 1085

val Gln His Ala Asn Ala Ala Asp Gly Val Arg Ile Phe Asn Ser Leu
1090 1095 1100

Ala Ala Thr Val Tyr Ala Asp Ser Thr Ala Ala His Ala Asp Met Gln
1105 1110 1115 1120

Gly Arg Arg Leu Lys Ala Val Ser Asp Gly Leu Asp His Asn Gly Thr
1125 1130 1135

Gly Leu arg Val Ile Ala Gln Thr Gln Gln Aép Gly Gly Thr Trp Glu
1140 1145 1150

Gln Gly Gly Val Glu Gly Lys Met Arg Gly Ser Thr Gln Thr Val Gly
1155 1160 1165

Ile Ala Ala Lys Thr Gly Glu Asn Thr Thr Ala Ala Ala Thr Leu Gly
1170 1175 1180

Met Gly Arg Ser Thr Trp Ser Glu Asn Ser Ala Asn Ala Lys Thr Asp
1185 1190 1185 1200

198/299
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Ser Ile Ser Leu Phe Ala Gly Ile Arg His Asp Ala Gly Asp Ile Gly
1205 1210 1215

Tyr Leu Lys Gly Leu Phe Ser Tyr Gly Arg Tyr Lys Asn Ser Ile Ser
1220 1225 1230

Arg Ser Thr Gly Ala Asp Glu His Ala Glu Gly Ser Val Asn Gly Thr
1235 1240 : 1245

Leu Met Gln Leu Gly Ala Leu Gly Gly Val Asn Val Pro Phe Ala Ala
1250 1255 1260

Thr Gly Asp Leu Thr Val Glu Gly Gly Leu Arg Tyr Asp Leu Leu Lys
1265 1270 1275 1280

Gln Asp Ala Phe Ala Glu Lys Gly Ser Ala Leu Gly Trp Ser Gly Asn
1285 1290 1295

Ser Leu Thr Glu Gly Thr Leu Val Gly Leu Ala Gly Leu Lys Leu Ser
1300 1305 1310

Gln Pro Leu Ser Asp Lys Ala Val Leu Phe Ala Thr Ala Gly Val Glu
1315 1320 1325

Arg Asp Leu Asn Gly Arg Asp Tyr Thr Val Thr Gly Gly Phe Thr Gly
1330 1335 13490

Ala Thr Ala Ala Thr Gly Lys Thr Gly Ala Arg Asn Met Pro His Thr
1345 1350 1355 1360

Arg Leu Val Ala Gly Leu Gly Ala Asp Val Glu Phe Gly Asn Gly Trp
1365 1370 1375

Asn Gly Leu Ala Arg Tyr Ser Tyr Ala Gly Ser Lys Gln Tyr Gly Asn
1380 1385 1390

His Ser Gly Arg val Gly Val Gly Tyr Arg Phe
1395 1400

<210> 164

<211> 33

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 164

cgeggatceg ctagcaaaac aaccgacaaa cgg
<210> 165

<211> 27

<212> DNA

<213> Artificial Sequence

<220>

199/299

33
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<223> Oligonucleotide

<400> 165 ,
cccgetegag ttaccagegg tagecta
<210> 166

<211> 30

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 166

ctagctageg gacacactta tttcggeatce
<210> 167

<211> 32

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 167

ccegetegag ttaccagegg tagectaatt tg
<210> 168

<211> 10

<212> DNA

<213> Artificial Sequence
<220> ..

<223> Oligonucleotide

<400> 168

cccgetegag

<210> 169

<211> 33

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 169

cgcggatccc atatgaaaac cttcttcaaa acce
<210> 170

<211> 28

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide

2008.05.29
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27

30

32

10

33
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<400> 170
cccgectecgag ttatttgget gegectte
<210> 171
<211> 35
<212> DNA
<213> Artificial Sequence
| <220>
<223> Oligonucleotide
<400> 171
gcggcattaa tatgttgaga aaattgttga aatgg
<210> 172
<211> 34
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 172
gcggectega gttatttttt caaaatatat ttge
<210> 173
<211> 33
<212> DNA

<213> Arrcificial Sequence

<220>
<223> Oligonucleotide

<400> 173 ]
gcggecatat gttacctaac cgtttcaaaa tgt
<210> 174

<211> 31

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 174

gcggectecga gttatttccg aggttttegg g
<210> 175

<211> 32

<212> DNA

<213> Artificial Sequence

<220>
<223> oOligonucleotide

<400> 175
cgcggatccce atatgacacg cttcaaatat tc

201/299

008.05.29

28

35

34

33

31

32
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<210> 176

<21l> 31
" <212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 176

cccgetecgag ttatttaaac cgataggtaa a 31
<210> 177

<211> 31

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 177

cgcggatecce atatgggcag ggaagaaccg € ' 31
<210> 178

<211> 28

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 178

gcccaagett atcgatggaa tagccgeg 28
<210> 179

<211> 32

<212> DNA

<213> Artificial Sequence

<220> '

<223> Oligonucleotide

<400> 179

cgcggatceg ctagcaacgg tttggatgec cg 32
<210> 180

<211> 30

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 180

cccgetegag tttgtctaag ttcctgatat 30
<210> 181 ‘

202/299
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<211> 26
<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide
<400> 181

cccgetcgag attecccacct gecate
<210> 182

<21l> 37

<212> DNA

<213> Artificial Sequence
<220> .

<223> Oligonucleotide
<400> 182

cgcggatccg ctagcatgaa tttgcctatt caaaaat
<210> 183

<211> 29

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide
<400> 183 |
cccgetcecgag ttaattccca cctgecatce
<210> 184

<211> 37

<212> DNA

<213> artificial Sequence

<220>
<223> Oligonucleotide

<400> 184
cgcggatceg ctagecatgaa tttgcctatt caasaaat
<210> 185

<211> 27

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 185

ccecgetecgag ttggacgatg cccgega
<210> 186

<211> 37

<212> DNA

2008.05.29

26

37

29

37

27

203/299
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<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 186

cgcggatceg ctagcatgaa tttgectatt caaaaat
<210> 187

<211> 28

<212> DNA

<213> Artificial Seguence
<220>

<223> Oligonucleotide

<400> 187

cccgetegag ttattggacg atgececge
<210> 188

<211> 32

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 188

cgcggatcce atatgtatcg caaactgatt gc
<210> 189

<211> 28

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 189

cccgectcgag ctaatcgatg gaatagcec
<210> 190.

<211> 32

<212> DNA

<213> Artificial Segquence
<220> -

<223> Oligonucleotide

<400> 190

cgcggatcee atatgaaaca gacagtcaaa tg
<210> .191

<211> 28

<212> DNA

<213> Artificial Sequence

204/299

37

28

32

28

32
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<220>
<223> Oligonucleotide
<400> 191
cccgetecgag tcaataaccc gecttcag
<210> 192
- <211> 45
<212> DNA
<213> Artificial Sequence -
<220> )
<223> Oligonucleotide
<400> 192
cgeggatcec atatgttacg tttgactget ttagccgtat geacce
<210> 193
<211> 40
<212> DNA
'<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 193
cccgetegag ttattttgce gecgttaaaag cgteggeaac
<210> 194
<211> 32
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 194
cgcggatcce atatgaacaa aatataccge at
<210> 195
<211> 28
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleoctide

<400> 195
ccecgetecgag ttaccactga taaccgac

<210> 196

<211> 34

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide

205/299

28

45

40

32

28



<400> 196

cgcggatcce atatgaccga tgacgacgat ttat
<210> 187

<211> 28

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 197

gcccaagctt ccactgataa ccgacaga
<210> 198

<211> 32

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 198

cgcggatcce atatgaacaa aatataccgce at
<210> 199

<211> 28

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 199

gcccaagectt ttaccactga taaccgac
<210> 200

<211> 34

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 200

gggaattcca tatgggcatt tcccgcaaaa tatce
<210> 201

<211> 40

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 201

DE 601 26 249 T2 2008.05.29
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cccgetcgag ttatttactc ctataacgag gtctcttaac 40
<210> 202 |
<211> 36
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 202
gggaattcca tatgtcagat ttggcaaacg attett 36
<210> 203
<211> 40
<212> DNA
<213> Artificial Sequence
<220> -
<223> Oligonucleotide
<400> 203 v
ccecgctcgag ttatttactc ctataacgag gtctcttaac 40
<210> 204
<211> 34
<212> DNA :
<213> Artificial Seguence
<220>
<223> Oligonucleotide
<400> 204
gggaattcca tatgggcatt tcccgcaaaa tatce 34
<210> 205
<211> 32
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 205
cccgetcgag ttacgtatca tatttcacgt ge 32
<210> 206
<211> 35
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 206
35
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<210> 207

<211> 37
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 207
cccgctecgag tttactecta taacgaggte tecttaac 37
<210> 208
<211> 36
<212> DNA
<213> Artificial Seguence
. <220>
<223> Oligonucleotide
<400> 208
gggaattcca tatgtcagat ttggcaaacg attett 36
<210> 209
<211> 29
<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 209

cccgectcecgag cgtatcatat ttcacgtge 29
<210> 210

<211> 36

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 210

gggaattcca tatgtcagat ttggcaaacg attctt 36
<210> 211

<211> 37

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligecnucleotide

<400> 211

cccgetcgag tttactcecta taacgaggtce tcttaac 37
<210> 212

<211> 35
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<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 212

cgcggatccc atatgcaaaa tgegttcaaa atccec
<210> 213 -

<211> 32

'<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 213

cgeggatece atatgaacaa aatataccge at
'<210> 214

<211> 29

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 214

ccecgetcgag tttgetttcg atagaacgg
<210> 215

<211> 34

<212> DNA )
<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 215

gcggeccatat ggtcataaaa tatacaaatt tgaa
<210> 216

<211> 34

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 218

gcggectcga gttagectga gacctttgea aatt

<210>
<211>
<212>
<213>

217
30

DNA
Artificial Seqguence

2008.05.29
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<220>
<223> Oligonucleotide
<400> 217
gcggecatat gaaacagaaa aaaaccgctg : 30
<210> 218
" <211> 32
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 218
gcggcctega gttacggttt gacaccgttt te 32
<210> 219
<211> 30
<212> DNA
<213> Artificial Seqguence
<220>
<223> Oligonucleotide
<400> 219
cgcggatcce atatgaaaac cctgcetecte 30
<210> 220
<211> 27
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 220
cccgetecgag ttatccteet ttgegge 27
<210> 221
<211>- 30
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonuclectide

<400>. 221

gcggccatat ggcaaaaatg atgaaatggg ‘ 30
<210> 222

<211> 29

<212> DNA

<213> Artificial Sequence

<220>
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<223> Oligonucleotide

<400> 222

gcggectega gttatcggeg cggegggee 29
<210> 223

<211> 30

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 223

gcggceccatat gaaaaaatcc tcccteatca 30
<210> 224

<211> 32

<212> DNA

<213> Artificial Sequence

<220> :
<223> Oligonucleotide

<400> 224

gcggectcga gttatttgec gecgtttttg ge 32
<210> 225

<211> 31

<212> DNA

<213> Artificial Sequence

<220> _.

<223> Oligonucleotide

<400> 225

gcggccatat ggcccctgee gacgcggtaa g 31
<210> 226 '
<211> 33

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 226

gcggcctecga gtttgecgee gtttttgget ttce 33
<210> 2217

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide
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<400> 227 _
gcggecatat gaaacacata ctcccectga
<210> 228
<211> 32
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 228
gcggectega gttattcgec tacggtttet tg
<210> 229 "
<211> 30
<212> DNA
" <213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 229 _
gcggecatat gatttacatc gtactgttte
<210> 230
<211> 32
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 230
gcggectega gttaggagaa caggcgcaat ge
<210> . 231
<211> 32
<212> DNA
<213> Artificial Sequence
<220> ‘
<223> Oligonucleotide
<400> 231
gcggccatat gtacaacatg tatcaggaaa ac
<210> 232
<211> 31
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 232

gcggcectcga gggagaacag gcgcaatgeg g

30

32

30

32

32

31
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<210> 233

<211> 29

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 233

cgcggatceg ctagetgegg cacggeggg 29
<210> 234

<211> 28

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 234

cccgctcgag ataacggtat gecegeccag 28
<210> 235

<211> 31

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 235

cgcggatccc atatggaatc aacactttca ¢ 31
<210> 236

<211> 27

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 236

cccgetcgag ttacacgegg ttgctgt 27
<210> 237

<211> 31

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide

<400> 237
cgcggatcce atatgaacaa cagacatttt g 31
<210> 238
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<211> 28
<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 238

ccegetecgag ttacctgtce ggtaaaag
<210> 239

<211> 33

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 239

cgecggatccg ctagcacegt catcaaacag gaa
<210> 240

<211> 27

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 240

cccgectcgag tcaagattcg acgggga
<210> 241

<211> 31

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 241

cgeggatcce atatgtccge aaacgaatac g
- <210> 242

<211> 28

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 242

cccgetcgag tcagtgttect gecagttt
<210> 243

<211> 29

<212> DNA

28

33

27

31

2B
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<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 243 .

cgcggatcce atatgccgtc tgaaacacg 29
<210> 244

<211> 28

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 244

cccgetcgag ttagecggage agttttte 28
<210> 245

<211> 28

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 245

cgcggatccc atatgaccge catcagee : 28
<210> 246 .
<211> 27

<212> DNA

.<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 246

ccecgetegag ttaaagecgg gtaacge 27
<210> 247

<211> 31

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide

<400> 247
gcggccatat ggaaacacag ctttacatcyg g

(V%]
-

<210> 248
<211> 30
<212> DNA

<213> Artificial Sequence
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<220>

<223> QOligonucleotide

<400> 248

gcggectega gtcaataata atatccegeg
<210> 249

<211> . 30

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 249

gcggecatat gattaaaatc cgcaatatce
<210> 250

<211> 36

<212> . DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 250

gcggeetcga gttaaatctt ggtagattgg atttgg
<210> 251

<211> 30

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 251

gcggccatat gactgacaac gcactgctcee
<210> 252

<211> 31

<212> DNA |

<213> - Artificial Sequence
<220>

<223> Oligonucleotide

<400> 252

gcggecectcga gtcagaccge gttgtcgaaa ¢
<210> 253

<211> 32

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

2008.05.29

30

30

36

30

31
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<400> 253
cgcggatecce atatggegtt aaaaacatca aa
<210> 254
<211> 27
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 254
ccegetegag tcagecctte atacage
<210> 255
<211l> 32
- <212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 255
gcggcattaa tggcacaaac tacactcaaa cc
<210> 256
<211> 33
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 256
gcggectecga gttaaaactt cacgttcacg ccg
<210> 257
<211> 34
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 257 .
gcggcattaa tgcatgaaac tgagcaatcg gtgg
<210> 258
<211> 38
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 258 °

2008.05.29

32

27

32

33

34
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gcggcctecga gaaacttcac gttcacgccg ccggtaaa 38
<210> 259
<211> 33
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 259
cgcggatccc atatgggcaa atccgaaaat acg 33
<210> 260
<211> 26
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 260
cccgetcgag ataatggecgg cggcgg 26
<210> 261
<211> 29
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 261
cgcggatcec atatgtttcc ccccgacaa 29
<210> 262
<211> 31
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 262
cccgectegag tcattctgta aaaaaagtat g 31
<210> 263
<211> 32
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 263
32

cgcggatccce atatgcettca aagcgacdge ag
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<210> 264

<211> 29

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide
<400> 264

cccgctcgag ttecggatttt tgcgtactce
<210> 265

<211> 31

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide
<400> 265

cgcggatccc atatggcaat ggcagaaaac g
<210> 266

<211> 27

<212> DNA

<213> Artificial Sequence
<220> )

<223> Oligonucleotide
<400> 266

ccecgetegag ctatacaatce cgtgecg
<210> 267

<211> 32

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide
<400> 267

cgcggatcecce atatggattc ttttttcaaa cc
<210> 268

<211> 27

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide
<400> 268

ceccgectcgag tcagttcaga aagcggg
<210> 269

<211> 32

29

31

27

32

27
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<212> DNA
<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 269

cgcggatccec atatgaaacc tttgatttta gg
<210> 270

<211> 28

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 270

cccgetegag ttatttggge tgctctte
<210> 271

<211> 30

<212> DNA

<213> Artificial Sequence
<220> .

<223> Oligonucleotide

<400> 271

cgcggatcce atatggtaat cgtctggttg
<210> 272

<211> 27

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleoctide

<400> 272 .
cccgctcgag ctacgacttg gttaccg
<210> 273

<211> 33

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 273

gcggccatat gagacgtaaa atgctaaagce tac
<210> 274

<211> 31

<212> DNA
<213> Artificial Sequence

220/299
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<220>

<223> Oligonucleotide

<400> 274

gcggcctcga gtcaaagtgt tctgtttgeg c
<210> 275

<211> 30

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 275

gccgccatat gttgacttta acccgaaaaa
<210> 276

<211> 34

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 276

gcecgectcga ggecggeggt caataccgec cgaa
<210> 2717

<211> 32

<212> DNA '

<213> Artificial Sequence

<220>
<223> Oligonucleotide

<400> 277
cgcggatccc atatggcgca atgcgatttg ac

<210> 278
<211> 27
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide

<400> 278

cccgctcgag ttcggeggta aatgcecg
<210> 279

<211> 28

<212> DNA

<213> Artificial Sequence

<220>

221/299
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<223> Oligonucleotide

<400> 279
gcggccatat ggecggggecg atttttgt 28
<210> 280
<211> 33
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 280
gcggectcga gttatttget ttcagtatta ttg 33
<210> 281
<211> 30
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 281 )
gcggccatat gaactttget ttatccgtca 30
<210> 282
<211> 32
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 282
gcggectcga gttaacggea gtatttgttt ac 32
<210> 283
<211> 31
<212> DNA
<213> Artificial Sequence
<220> :
. <223> Oligonucleotide
<400> 283
cgcggatccc atatgggttt gegetteggg c© 31
<210> 284
<211> 29
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide
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<400> 284
gcccaagctt ttttectttg cegtttecg 29
<210> 285
<211> 32
T <212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 285
cgcggatccc atatggccga cctttccgaa aa 32
<210> 286
<211> 27
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 286
cccgctcgag gaagcgegtt cccaage 27
<210> 287
<211> 29
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 287
cgcggatccc atatgcacga cacccgtac 29
<210> 288
<211> 28
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 288
cccgctcgag ttagaagcgce gttcecccaa ) 28
<210> 289
<211> 34
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 289
ctagctagect ttaaacgcag cgtaatcgca atgg 34
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<210> 290
<211> 31
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 290
ccegetcgag tcaatcctge tettttttge ¢ 31
<210> 291
<211> 25
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 291
ctagctagecg ggggeggcgg tggeg - 25
<210> 292 '
<211> 31
<212> DNA
<213> Artificial Seguence
<220>
<223> Oligonucleotide
<400> 292 _
ccecgetcgag tcaatcctge tecttttttge ¢ 31
<210> 293
<211> 40
<212> DNA
<213> Artificial Seguence
<220>
<223> Oligonucleotide
<400> 293
ctagctageg ctcatccteg ccgectgegg gggeggeggt 40
<210> 294
<211> 31
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 294
31

ccecgetegag tcaatcctge tcttttttge c

<210> 295
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<211> 25

<212> DNA .

<213> Artificial Sequence .

<220>

<223> Oligonucleotide

<400> 295

cggggatccdg ggggeggedg tggeg 25
<210> 296

<211> 31

<212> DNA

<213> Artificial Seqguence

<220>

<223> Oligonucleotide

<400> 296

cccgetcgag tcaatcctge tcttttttge ¢ 31
<210> 297 ’
<211> 25

<212> DNA

<213> Artificial Sequence

<220> :

<223> Oligonucleotide

<400> 297

ctagctageg ggggcggegg tggeg .25
<210> 298

<211> 28

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 298

cccgectcgag atcctgetct tttttgec 28
<210> 299

<211> 28

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> - 299

ctagctaget gegggggedg cggtggeg 28
<210> 300

<211> 28

<212> DNA
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<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 300

cccgetcgag atcctgctet tttttgee
<210> 301

<211> 32

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 301

cgcggatceg ctagccccga tgttaaateg ge
<210> 302

<211> 32

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 302

cgcggatceg ctagccaaga tatggcggea gt
<210> 303

<211> 32

<212> DNA

<213> Artificial Seguence
<220>

<223> Oligonucleotide

<400> 303

cgcggateeg ctagcgecga atccgcaaat ca
<210> 304

<211> 32

<212> DNA

<213> Artificial Sequence
<220>

<223> QOligonucleotide

<400> 304

cgcgctagecg gaagggttga tttggctaat gg
<210> 305

<211> 32

<212> DNA

<213> Artificial Sequence

226/299
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<220>

<223> Oligonucleotide

<400> 305

cgcgetageyg gaagggttga tttggctaat gg 32
<210> 306

<211> 29

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 306

cgccatatgt ttaaacgcag cgtaatcgce : : 29
<210> 307

<211> 34

<212> DNA .

<213> Artificial Sequence

<220> :

<223> Oligonucleotide

<400> 307

cccgetegag aaaattgcta ccgeccatteg cagg ' 14
<210> 308

<211> 32

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 308

cgccatatgg gaagggttga tttggctaat gg 32
<210> 309

<211> 38

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 309

cccgetcgag cttgtettta taaatgatga catatttg 38
<210> 310

<211> 40

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

2271299
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<400> 310
ccegetegag tttataaaag ataatatatt gattgattcce
<210> 311

<211> 31

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 311

cgcgctageca tgecgetgat tcccgtcaat
<210> 312

<211> 25

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 312

ctagctageg ggggcggegg tggcg
<210> 313

<21l1> 31

<212> DNA

'<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 313

cccgetecgag tcaatectge tettttttge ¢
<210> 314

<21l> 32

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 314

cgcggatccg ctagccccga tgttaaatcg ge
<210> 315

<211> 28

<212> DNA

<213> Artificial Seguence

<220>
<223> Oligonucleotide

<400> 315

228/299
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ccegetegag atcctgetet tttttgee 28
<210> 316

<211> 32

<212> DNA

<213> Artificial Sequence

<220>

<223>  Oligonucleotide

<400> 316

cgcggatceg ctageccecga tgttaaatceg ge 32
<210> 317

<211> 31

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 317

cccgctcgag tcaatcectge tettttttge ¢ 31
<210> 318

<211> 87

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 318

cgcggatceg ctagctttga acgcagtgtg attgcaatgg cttgtatttt tgecctttea 60
gecetgttege ccgatgttaa atcggeg 87
<210> 318

<211> J1

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 319

cccgctcgag tcaatcctge tcttttttge c 31
<210> 320

<211> 90

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide

<400> 320
cgcggatceg ctagcaaaac cttcttcaaa accctttoceg ccgcegcact cgcegctcate 60
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ctcgecgeet gectegeecga tgttaaateg

<210> 321

<211> 31

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 321

cccgetecgag tcaatcctge tecttttttge ¢
<210> 322

<211> 33

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 322

cgcggatccc atatgaaaac caagttaatc aaa
<210> 323

<211> 30

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 323

cccgectcgag ttattgattt ttgcggatga
<210> 324

<211> 34

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 324

cgcggatecece atatgttaaa tcgggtattt tatce
<210> 325

<211> 28

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleoctide

<400> 325

cccgetcgag ttaatccgec attccctg
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<210> 326

<211> 30

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 326

gcggccatat gaaattacaa caattggctg
<210> 327

<211> 31

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 327

gcggectega gttaccttac gtttttcaaa g
<210> 328

<211> 29

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 328

cgcggatcce atatgcaagc acggctget
<210> 329

<211> 29

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 329

cccgetcgag tcaaggttgt cettgtcta
<210> 330

<211> 30

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> ° 330

cgcggatcec atatgatgaa accgcacaac
<210> 331

<211> 28

30

31

29

29

30

231/299



DE 601 26 249 T2 2008.05.29

<212> DNA
<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 331

cccgetcgag tcagttgete aacacgte 28
<210> 332

<211> 32

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 332

cgcggatecc atatggtaga cgcgcttaag ca 32
<210> 333

<211> 25

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 333

cccgetcgag agetgecatgg cggcg 25
<210> 334

<211> 30

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 334

cgcggatecec atatggcacg gtcgttatac 30
<210> 335 '
<211> 26

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 335 )

cccgetegag ctaccgcgcea ttectg '2&
<210> 336

<211> 31

<212> DNA

<213> Artificial Sequence
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<220>

<223> Oligonucleotide

<400> 336

gcggeccatat ggaatttttc attatcttgt t
<210> 337

<211> 31

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 337

gcggcctega gttatttgge ggttttgetg ¢
<210> 338

<211> 32

<212> DNA

<213> artificial Sequence
<220>

<223> Oligonucleotide

<400> 338

gcggccatat gaagtatgtc cggttatttt tc
<210> 339

<211> 30

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleoctide

<400> 339

gcggectega gttatcgget tgtgcaacgg
<210> 340

<211> 32

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 340

cgcggatccg ctagctccgg cagcaaaace ga
<210> 341

<211> 28

<212> DNA

<213> Artificial Seqﬁence

<220>

2008.05.29
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<223> Oligonucleotide

<400> 341 ‘
gcccaagett acgcagttcg gaatggag
<210> 342

<211> 35

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 342

gccgccatat gttgaatatt aaactgaaaa ccttg
<210> 343

<211> 32

<212> DNA

<213> . Artificial Sequence
<220>

<223> Oligonucleotide

<400> 343 . .
gcecgectcecga gttatttetg atgectttte ce
<210> 344

<211> 29

<212> DNA

<213> Artificial Sequence
<220>

<223> Ol;gonucleotide

<400> 344

gccgeccatat ggacaataag accaaactg
<210> 345

<211> 30

<212> DNA

<213>" Artificial Sequence
<220>

<223> Oligonucleotide

<400> 345

gccgectcga gttaacggtg cggacgttte
<210> 346

<211> 32

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

2008.05.29
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<400> 346

cgcggatccc atatgaacaa actgtttett ac 32

<210> 347

<211> 28

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 347

ccecgetegag tcattecgec ttcagaaa 28

<210> 348

<211> 45

<212> DNA

<213> Artificial Sequence
- <220>

<223> Oligonucleotide

<400> 348

cgcggatcce atatgcaagg tatcgttgec gacaaatccg cacct 45

<210> 349 '

<211> 42

<212> . DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 349

ccegetecgag agctaattgt gettggtttg cagataggag tt 42
. <210> 350

<211> 52

<212> DNA

<213> Artificial Sequence

<220> _

<223> Oligonucleotide

<400> 350

cgcggatcce atatgaaccg caccctgtac aaagttgtat ttaacaaaca tc 52

<210> 351

<211> 45

<212> DNA :

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 351

ccecgetcgag ttaagctaat tgtgcttggt ttgcagatag gagtt 45
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352

<210>

<211> 46

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 352

cgcggatecee atatgacggg agaaaatcat geggtttcac ttcatg 46
<210> 353

<211> 42

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 353

cccgetcgag agctaattgt gettggtttg cagataggag tt 42
<210> 354

<211> 51

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 354 _
cgcggatcecec atatggtttc agacggecta tacaaccaac atggtgaaat t si
<210> 355

<211> 41

<212> DNA _

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 355

cccgectegag geggtaactg ccgettgecac tgaatecgta a 41
<210> 356

<211> 46

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 356

cgcggatecc atatgacggg agaaaatcat geggtttcac ttcatg 46
<210> 357
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<211> 41
<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 357

cccgectcgag geggtaactg ccgettgecac tgaatccgta a
<210> 358

<211> 49

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 358

cgcggatcce atatgcaaag caaagtcaaa gcagaccatg cctcecgtaa
<210> 359

<211> 56

<212> DNA :

<213> Aartificial Sequence

<220>

<223> Oligonucleotide

<400> 359

cccgetegag tcttttocett tcaattataa ctttagtagg ttcaattttg gtecece
<210> 360

<211> 51

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide

<400> 360
cgcggatcce atatggtttc agacggccta tacaaccaac atggtgaaat t
<210> 361

<211> 56

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 361

cccgctegag tettttoctt tcaattataa ctttagtagg ttcaattttg gtecee
<210> 362

<211> 27

<212> DNA
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<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 362

gcggeccatat gacccgtttg acccgeg
<210> 363

<211> 31

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 363

gcggecctega gtcagcggge gttcatttet t
<210> 364

<211> 33

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 364

cgcggatccc atatgaacac cattttcaaa atc
<210> 365

<211> 32

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 365

cccgetcgag ttaatttact tttttgatgt cg
<210> 366

<211> 28

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 366

gcaggccatat ggattcgccc aaggtcgg
<210> 367

<211> 31

<212> DNA

<213> Artificial Sequence

2008.05.29
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<220>

<223> Oligonucleotide

<400> 367

gcggectcga getacactte ccccgaagtyg g
<210> 368

<211> Kh

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 368

cgeggatece atatgatagt tgaccaaagce ¢
<210> 369

<211> 30

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 369 .
cccgetegag ttatttttee gatttttegg
<210> 370

<211> 28

<212> DNA
<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 370

gcggccatat gcttgaactg aacggact
<210> 371

<211> 30

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 371

gcggectega gtcageggaa gecggacgatt
<210> 372

<211> 34

<212> DNA

<213> Artificial Sequehce

<220> _
<223> Oligonucleotide

31
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<400> 372

cgcggatcce atatgtccaa actcaaaacc atcg
<210> 373

<211> 25

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 373

cccgctegag getteccaatc agtttgace
<210> 374

<211> 32

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 374

gcggccatat gagcgcaatc gttgatattt te
<210> 375

<211> 34

<212> DNA

<213> Artificial Sequence
<220;

<223> Oligonucleotide

<400> 375

gcggectega gttatttgee cagttggtag aatg
<210> 376

<211> 32

<212> DNA

<213> Artificial Sequence
<220> :

<223> Oligonucleotide

<400> 376

gcggccatat ggtgatacat ccgcactact tc
<210> 377

<211> 32

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 377

34
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gcggectcga gtcaaaateg agttttacac ca

<210> 378

<211> 31

<212> DNA

<213> Artificial Sequence
<220> .

<223> Oligonucleotide
<400> 378

gcggecatat gaccatctat ttcaaaaacg g
<210> 379

<211> 34

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide
<400> 379

gcggectega gtcageegat gtttagegte catt
<210> 380

<211> 31

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 380

cgcggatcce atatgagcag cggagggggt g
<210> 381

<211> 27

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide
<400> 381

ccegetecgag ttgecttggecg gcaaggc
<210> 382

<211l> 31

<212> DNA

<213» Artificial Sequence

<220>
<223> Oligonucleotide

<400> 382
cgcggatccee atatggtcgc cgccgacate g
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<210> 383

<211> 27

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide
<400> 383 .
ccecgctegag ttgettggeg gcaaggce
<210> 384

<211> 31

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 384

cgcggatcce atatgggegg ttcggaagge g
<210> 385

<211> 33

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 385

cccgetegag ttgaacactg atgtcetttte cga
<210> 386

<211> 35

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 386

cgcggatceg ctagcaaact gtegttggtg ttaac
<210> 387

<211> 26

<212> DNA

<213> Artificial Sequence

<220> :
<223> Oligonucleotide
<400> 387

cccgetcgag ttgacccget ccacgg
<210> 388

<211> 31
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<212> DNA
<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 388

gccgecatat ggcggacttg gcgcaagacc ¢
<210> 389

<211> 39

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 389 )
gcegectcga gatctcetaa acctgtttta acaatgecg
<210> 390 |
<211> 31~

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide -

<400> 390

gcecgecatat ggcggacttg gegcaagace C -
<210> 391 '

<211> 31

<212> DNA

<213> Artificial Sequence

<220> »

<223> Oligonucleotide

<400> 391

gcggectecga gcteccatget gttgecccag ¢
<210> 392

<211> 31

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 392

gccgecatat ggcggacttg gcgcaagace ¢

<210> 393

<211> 31

<212> DNA

<213> Artificial Sequence

2008.05.29
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<220>

<223> Oligonucleotide

<400> 393

gcggectcga gaaaatccce gctaaccgca g
<210> 394

<211> 31

<212> DNA

<213> Artificial Sequence
<220>

<223> Qligonucleotide

<400> 394

cgcggatccc atatgagcag cggagggggt g
<210> 395

<211> 27

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 395

.cccgetegag ttgettggeg gcaagge
<210> 396

<211> 31

<212> DNA

.<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 396

cgcggatcec atatggtcge cgccgacate g
<210> 397

<211> 27

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 397

ccecgctcgag ttgettggeg gcaaggce
<210> 398

<211> 33

<212> DNA

<213> Artificial Sequence
<220>

31
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<223> Oligonucleotide

<400> 398
cgcggatecc atatggacgg tgttgtgect gtt
<210> 399

<211> 29

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 399

ccecgetegag cttacggate aaattgacg
<210> 400

<211> 33

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 400

cgcggatcce atatgggcag ccaatctgga gaa
<210> 401

<211> 28

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 401

cccgetcgag ctcagetttt gecgtcaa
<210> 402

<211> 33

<212> DNA

<213> Artificial Sequence
<220> -

<223> Oligonucleotide

<400> 402

cgcggatccg ctagetacte atccattgte cgce
<210> 403

<21i> 2%

<212> DNA

<213> . Artificial Sequence

<220> .
<223> Oligonucleotide

2008.05.29
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<400> 403

ccecgetcgag ccagttgtag cctattttg
<210> 404

<211> 32

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 404

cgcggatceg ctagcatgcg cttcacacac ac
<210> 405

<211> 30

<212> DNA

<213> Artificial Segquence
<220> :

<223> Oligonucleotide

<400> 405

ccecgetcgag ttaccagttg tagcectattt
<210> 406

<211> 32

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

' <400> 406

gccgccatat ggcacaaacg gaaggtttgg aa
<210> 407

<211> 36

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 407

gcecgectcga gaaaactgta acgcaggttt gecgtce
<210> 408

<211> 32

<212> DNA

<213> Artificial Sequence

<220> _
<223> Oligonucleotide

<400> 408

gcggecatat ggaagaaaca ccgcgcgaac cg

29

32

30

32

36

32

246/299



DE 601 26 249 T2 2008.05.29

<210> 409

<211> 32

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 409

gcggectcga ggaacgtttt attaaactcg ac 32
<210> 410

<211> 32

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 410

gcggccatat gagaaaaccq accgatacce ta . 32
<210> 411

<211> 33

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide

<400> 411

gcggectcga gtcaacgcca ctgccagegg ttg 33’
<210> 412

<211> 48

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide

<400> 412 -

cgcggatccec atatgaagaa gaacatattg gaattttggg tcggactg 48
<210> 413

<211> 38

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 413

cccgectcgag ttattecggeg gettttteeg cattgeceg . 38
<210> 414
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<211> 103
<212> DNA
<213> Artificial Sequence

<220>
<223> Oligonucleotide

<400> 414
gggaattcca tatgaaaaag acagctatcg cgattgcagt ggcactgget ggtttcgceta

ccgtagegca ggccgctage getttcecegeg tggecggegg tge

<210> 415

<211> 38

<212> DNA

<213> Artificial Sequence

<220> .

<223> Oligonucleotide .
<400> 415

cccgetecgag ttattcggeg gettttteeg cattgecg
<210> 416

<211> 32

<212> DNA

<213> Artificial Sequence

<220> '

<223> Oligonucleotide

<400> 416

catgccatgg ctttccgegt ggccggcggt ge
<210> 417

<211> 38

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 417

cccgetegag ttattcggeg getttttceg cattgeeg
<210> 418

<211> 31

<212> DNA

<213> Artificial Sequence

<220>

<223> QOligonucleotide

<400> 418

cgcggatcce atatgtttgc cgaaacccge ¢
<210> 419

<211> 28
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<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 419 :
cccgctcgag aggttgtgtt ccaggttg
<210> 420

<211> 31

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 420

cgeggatcec atatgaaaaa aaccgectat ¢
<210> 421

<211> 28

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 421

ccegetegag ttaaggttgt gttccagg
<210> 422

<211~ 33

<212> DNA :

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 422 )
cgcggatcecc atatgaaaaa atacctattc cgce
<210> 423

<211> 27

<212> DNA

<213> Aartificial Sequence
<220>

<223> Oligonucleotide

<400> 423 .
cccgetcgag ttacgggcgg tattcgg
<210> 424

<211> 34

<212> DNA

<213> Artificial Segquence

28

31
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<220>

<223> Oligonucleotide

<400> 424

cgcggatccc atatgcaaag caagagcatc caaa
<210> 425

<211> 27

<212> DNA .

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 425

cccgetegag ttacgggegg tattegg
<210> 426

<211> 86

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide

<400> 426
gggaattcca tatgaaaacc ttcttcaaaa ccctttecge cgecgegeta gcgetcatce

tcgeecgectg ccaaagcaag agcate

<210> 427
<211> 38

<212> DNA

<213>° Artificial Sequence
<220>

<223> O;igonucleotide
<400> 427

cccgectcgag ttacgggegg tattcggget tcataccg
<210> 428 ‘
<211> 33

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 428

cgcggatccg tcgactgtgg gggeggeggt gge
<210> 429 :
<211> 31

<212> DNA -

<213> Artificial Sequence
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<220>

<223> Oligonucleotide

<400> 429

cccgetegag tcaatcctge tettttttge ¢
<210> 430

<211> 30

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 430

gcggecatat gaagaaaaca ttgacactgce
<210> 431

<211> 32

<212> DNA

<213> Artificial Seguence
<220>

<223> Oligonucleotide

<400> 431 ,
gcggectcga gttaatggtg cgaatgaccg at
<210> 432

<211> 46

<212> DNA
<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 432

ggggacaagt ttgtacaaaa aagcaggctt gcggcaagga tgccgg
<210> 433

<211> 47

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 433

ggggaccact ttgtacaaga aagctdgggtc taaagcaaca atgeccgg
<210> 434

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide
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<400> 434

cgcggatcec atatgaaaca caccgtatce 30
<210> 435

<211> 26

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 435

ccegetegag ttatctegtg cgegec 26
<210> 436

<211> 30

<212> DNA

<213>  Artificial Sequence

<220>

<223> Oligonucleotide

<400> 436

cgcggatecec atatgagccc cgecgecgatt " 30
<210> 437

<211> 28

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 437

cccgetegag tttttgtgeg gtcaggeg 28
<210> 438 ’
<211> 62

<212> DNA

<213>. Artificial Sequence

<220>

<223> Oligonucleotide

<400> 438 .

ggggacaagt ttgtacaaaa aagcaggctt gttcgtttgg gggatttaaa ccaaaccaaa 60
te : ' 62
<210> 439

<211> 30

<212> DNA

<213> - Artificial Sequence

<220>
<223> oOligonucleotide

252/299
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<400> 439

cgcggatcce atatggcgga tgcgecccgeg 30
<210> 440

<211> 26

<212> DNA

<213> Artificial Sequence

61

<220> ’
<223> Oligonucleotide
<400> 440
cccgctcgag aaaccgcecaa teegec 26
<210> 441
<211> 61
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 441 . )
ggggaccact ttgtacaaga aagctgggtt cattttgttt ttecttctte tcgaggecat éo
t
<210> 442
<211> 30
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 442
cgcggatcce atatgaaacc caaaccgcac 30
<210> 443
<211> 27
. <212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleoctide
<400> 443
cccgcectecgag tcagegttgg acgtagt ’ 27
<210> 444
T <211> 33

<212> DNA .
<213> Artificial Sequence

<220>
<223> Oligonucleotide

<400> 444

253/299
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gggaattcca tatgaaaaaa atcatcttcg ccg

<210> 445

<211> 31

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 445

ccegctegag ttattgtttg gectgectega t
<210> 446

<211> 33

<212> DNA

<213> artificial Sequence
<220>

<223> Oligonucleotide

<400> 446

gggaattcca tatggccace tacaaagtgg acg
<210> 447

<211> 30

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 447

cggggatcct tgtttggctg cctcgatttg
<210> 448

<211> 34

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 448

cgcggatcce atatgcaaga acaatcgcag aaag
<210> 449

<211> 30

<212> DNA

<213> - Artificial Sequence
<220>

<223> Oligonucleotide

<400> 449

' ccecgetegag ttttttcgge aaattggett

254/299
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<210> 450
<211> 45
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 450
ggggacaagt ttgtacaaaa aagcaggctg ccgatgecgt tgegg
<210> 451
<211> 47
<212> DNA
" <213> Artificial Sequence
"<220>
<223> Oligonucleotide
<400> 451
ggggaccact ttgtacaaga aagctgggtt cagggtcgtt- tgttgeg
<210> 452
<211> 30
<212> DNA

<213> Artificial Sequence

<220>
<223> 0Oligonucleotide

<400> 452
cgcggatcee atatgaaaca ctttecatce

<210> 453

<211> 28

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide
<400> 453

ccegetegag ttaccactcg taattgac
<210> 454

<211> 30

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonuclectide

<400>

. 454

cgcggatcce atatggccac aagcgacgac

<210>
<211>

455
28
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DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 455
ccecgctcgag ttaccactceg taattgac
<210> 456
<211> 28
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 456
cgcggatcec atatggecac aaacgacg
<210> 457
<211> 28
<212> DNA ‘
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 457
cccgetcgag acccacgttg taaggttg
<210> 458
<211> 32
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 458
cgcggatcce atatggccac aagcgacgac ga
<210> 459
<211> 28
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 459
cccgetecgag acccacgttg taaggttg
<210> 460
<211> 33
<212> DNA
<213> Artificial Sequence

256/299
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<220>

<223> Oligonucleotide

<400> 460

cgcggatcec atatgatgaa acactttcca tce
<210> 461

<211> 29

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 461

cccgetegag ttaacccacg ttgtaaggt
<210> 462

<211> 33

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 462

cgcggatcce atatgatgaa acactttcca tcc
<210> 463

<211> 29

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 463

cccgctecgag ttaacccacg ttgtaaggt
<210> 464

<211> 28

<212> DNA

<213> Artificial Sequence
<220>

<223> - Oligonucleotide

<400> 464

cgcggatcec atatggccac aaacgacg

<210>
<211>
<212>
<213>

<220>

465

29

DNA

Artificial Sequence
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<223> Oligonucleotide

<400> 465

cccgctcgag gtctgacact gttttatce
<210> 466

<211> 33

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 466

cgcggatccc atatgatgaa acactttceca tecec
<210> 467

<211> 29

<212> DNA

<213> Artificial Sequence
<220>

<223> ° Oligonucleotide

<400> 467

cccgctcgag ttatgetttg gcggcaaag
<210> 468

<211> 3¢

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> - 468 .

cgcggatcce atatggccac aaacgacgac
<210> 469

<211> 27

<212> DNA

<213> Artificial Sequence

. <220>
<223> Oligonucleotide

<400> 469

cgcggatccece cactcgtaat tgacgce
<210> 470

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide

2008.05.29
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30
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<400> 470
cgcggatcece atatggccac aagcgacgac
<210> 471

<211> 27

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide
<400> 471 .
cgcggatcee cactcgtaat tgacgcee
<210> 472

<211> 30

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 472

cgcggatcec atatggccac aaacgacgac
<210> 473

<211> 27

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 473

cgcggatcca cccacgttgt aaggttg
<210> 474

<211> 33

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 474

cgcggatcec atatgatgaa acactttcca tcc
<210> 475

<211> 27

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 475

DE 601 26 249 T2

cgcggatcca cccacgttgt aaggttg
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<210> 476

<211> 25

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 476

cgcggatccg gagggggatgg tgtcg 25
<210> 477

<211> 27

<212> DNA .

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 477

cccgetcgag ttgettggeg gcaagge 27
<210> 478

<211> 25

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 478

cgcggatccg geggaggegg cactt 25
<210> 479

<211> 26

<212> DNA

<213> Artificial Sequence

. <220>

<223> Oligonucleotide

<400> 479 v

cccgetcgag gaaccggtag cctacg 26
<210> 480

<211> 41

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 480

cgcggatceg gtggtggtgg ttcagatttg gcaaacgatt c 41
<210> 481
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<211> 29

<212> DNA

<213> Artificial Segquence

<220>

<223> Oligonucleotide

<400> 481

cecgctcgag cgtatcatat ttcacgtge

<210> 482

<211> 25

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 482

cgcggatccg gagggggtgg tgtcg

<210> 483

<211> 28

<212> DNA

<213> Artificial Sequence

<220> '

<223> - Oligonucleotide

<400> 483

cccgetcgag ttattgettg gcggcaag

<210> 484 '

<211> 25

<212> DNA

<213> ~ Artificial Sequence

<220>

<223> Oligonucleotide

<400> 484

cgcggatccg geggaggegg cactt
" <210> 485

<211> 28

<212> DNA

<213> Artificial Sequence

<220> .

<223> Oligonucleotide

<400> 485

ccecgetcgag tcagaaccgg tagcctac

<210> 486

<211> 41

<212> DNA

2008.05.29
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<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 486 .
cgcggatccg gtggtggtgg ttcagatttg gcaaacgatt ¢
<210> 487

<211> 32

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide .

<400> 487 . .
cccgectcgag ttacgtatca tatttcacgt ge
<210> 488

<211> 3l

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 488

cgcggatcce atatggccac aagcgacgac g
<210> 485

<211> 28

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 489

cccgetegag ccactcgtaa ttgacgec
<210> 490

<211> 30

<212> DNA

<213> Artificial Sequence

<520>

<223> Oligonucleotide

<400> 490

cgecggatccee atatggccac aaacgacgac
<210> 491

<211> 28

<212> DNA

<213> Artificial Sequence

DE 601 26 249 T2 2008.05.29
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<220>
<223> Oligonucleotide

<400> 49]

ccegetegag tgectttggeg gcaaagtt
<210> 492

<211> 30

<212> DNA :

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 492 P
cgcggatece atatggccac aaacgacgac
<210> 493

<211> 37

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 493

cccgctegag tttagcaata ttatctttgt tegtage
<210> 494

<211> 32

<212> DNA

<213> Artificial Sequence
<220> .

<223> Oligonucleotide

<400> 494

cgcggatcec atatgaaagc aaaccgtgcc ga
<210> 495

<211> 28

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> = 495

ccecgetecgag ccactcgtaa ttgacgece
<210> 496

<211> 61

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

2008.05.29
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<400> 496
ggggacaagt ttgtacaaaa aagcaggctg cagccacaaa cgacgacgat gttaaaaaag

[+

<210> 457
<211> 61
<212> DNA

<213> Artificial Sequence-

<220>
<223> Oligonucleotide

<400> 497
ggggaccact ttgtacaaga aagctgggtt taccactcgt aattgacger gacatggtag

g .

<210> 498
<211> 31
<212> DNA
<213> Artificial Segquence
<220>
<223> Oligonucleotide
T <400> 498
gcggecatat ggcagcaaaa gacgtacagt t
<210> 499
<211> 33
<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 499

gcggecctega gttacatcat geccgcccata cca
<210> 500

<211> 31

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide

<400> 500
cgcggatccg ctagcttagg cggecggegga g

<210> 501

<211> 26

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide
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<400> 501
cccgetcgag gaaccggtag cctacg
<210> 502

<211> 29

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide
<400> 502

cccctagcta gcacttcetge gececgactt
<210> 503

<211> 26

<212> DNA :

<213> Artificial Sequence
<220>

<223> Oligonucleotide
<400> 503

cccgetcgag gaaccggtag cctacg
<210> 504

<211> 31

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide
<400> 504

cgcggatccg ctagcttagg cggcggcgga g
<210> 505

<211> 26

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide
<400> 505

cccgctcgag gaaccggtag cctacg
<210> 506

<211> 32

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide

<400> 506

26

29

26

31

26
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cgcggatceg ctagcacttc tgecgeccgac tt

<210> 507
<211> 26

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 507

ccegetcgag gaaccggtag cctacg

<210> 508

<211> 50

<212> DNA .

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 508

cgcggatccg ctagccgaac gaccccaacc ttccctacaa aaactttcaa
<210> 509

<211> 35

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 509

ccecgetcgag tcagaaccga cgtgccaage cgtte
<210> 510

<211> 32

<212> DNA

<213> Artificial Sequence

<220>

<223> OQligonucleotide

<400> 510

gccgecatat gcccccactg gaagaacgga cg
<210> 511

<211> 35

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 511

gccgectcga gtaataaace ttctatggge ageag
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<210> 512

<211> 31

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 512

cgcggatcecc atatgtccgt ccacgeatcc g 31
<210> 513

<211> 31

<212> DNA _

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 513

ccecgetecgag tttgaatttg taggtgtatt g 31
<210> - 514

<211> 29

<212> DNA .

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 514

cgcggatece atatgaccec ttccgcact 29
<210> 515

<211> 32

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 515

cccgctcgag ttatttgaat ttgtaggtgt at "32
<210> 516

<211> 33

<212> DNA ‘

<213> Artificial Sequence

<220>

<223> Oligonuclectide

<400> 516

cgcggatccc atatgaaaac caattcagaa gaa 33
<210> 517

<211> 28
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<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide
<400> 517

cccgetcgag tccacagaga ttgtttce
<210> 518

<211> 17

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide
<400> 518

gatgcccgaa gggcggg

<210> 519

<211> 29

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide

<400> 519

gcccaagcett tcagaagaag acttcacge
<210> 520

<211> 36

<212> DNA

<213> Artificial Seguence
<220>

<223> OQOligonucleotide

<400> 520

cgcggatccce atatgcaaac ccataaatac gctatt
<210> 521

<211> 29

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 521

gcccaagctt gaagaagact tcacgccag
<210> 522

<211> 35

<212> DNA

<213> Artificial Sequence

28

17

29

36

29
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<220>

<223> Oligonucleotide
<400> 522

cgcggatccc atatggtett tttcgacaat accga
<210> 523

<211> 10

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide
<400> 523

geccaagett

<210> 524

<211> 36

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 524

cgcggatcce atatgaataa aactttaaaa aggegg
<210> 525

<211> 29

<212> DNA

<213> Artificial Segquence
<220>

<223> Oligonucleotide

<400> 525

gcccaagctt tcagaagaag acttcacge
<210> 526

<211> 35

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 526

cgcgaatcec atatgttcga tettgattcet gtcga
<210> 527 '
<211> 28

<212> DNA

<213> Artificial Sequence

<220>
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<223> Oligonucleotide

<400> 527

cccgetegag tcgcacagge tgttggeg 28
<210> 528

<211> 32

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 528

cgecgaatcee atatgttggyg cggaggegge ag 32
<210> 529

<211> 28

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 529 )

ccecgetecgag tcgcacagge tgttgggg 28
<210> 530

<211> 32

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 530

cgcgaatcce atatgttggg cggaggegge ag ' 32
<210> 531

<211> 28

<212> DNA

<213> " Artificial Sequence

<220>
<223> Oligonucleotide

<400> 531

cccgectecgag tcgcacagge tgttggceg : . 28
<210> 532

<211> 33

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide
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<400> 532

cgcggatcec atatggcaaa tttggaggtg cgc 33
<210> 533
<211> 27
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 533
cccgctecgag ttcggagcgg ttgaagce 27
<210> 534
<211> 34
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 534
cgcggatcce atatgcaacg tcgtattata acce 34
<210> 535
<211> 29
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 535
ccegetcgag ttattcggag cggttgaag 29
<210> 536
<211> 42
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 536
cgcggatccc atatgggcat caaagtcgcec atcaacgget ac 42
<210> 537 .
<211> 35
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 537
35

ccegetcgag tttgageggg cgcacttcaa gtcceg
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<210> 538
<211> 33
<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 538

cgcggatccc atatgggcgg cagcgaaaaa aac 33
<210> 539

<211> 28

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 539 ‘

cccgetegag gttggtgecg actttgat 28
<210> 540 '
<211> 31

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 540

cgcggatcce atatgggcgg cggaagcgat a 31
<210> 541

<211> 27

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 541

ccegetcgag tttgececget ttgagece 27
<210> 542

<211> k)

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide

<400> 542
cgcggatcce atatgggcaa atccgaaaat acg 33

<210> 543
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<211> 27

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 543

ccegetcgag catcccgtac tgttteg 27
<210> 544

<211> 62

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide

<400> 544 .
ggggacaagt ttgtacaaaa aagcaggctc cgacattacc gtgtacaacg gccaacaaag 60
aa ) 62

<210> 545

<211> 61

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 545 .
ggggaccact ttgtacaaga aagctgggtc ttatttcata ccggcttget caagcégécg 60
g : 61
<210> 546

<211> 61

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 546 | -

ggggacaagt ttgtacaaaa aagcaggctg atacggtgtt ttcctgtaaa acggacaaca 60
a 61
<210> 547

<211> 60

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide

<400> 547
ggggaccact ttgtacaaga aagctgggtc taggaaaaat cgtcatcgtt gaaattcgec 60
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<210> 548

<211> 47

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 548

ggggacaagt ttgtacaaaa aagcaggcta tgcaccccat cgaaacc
<210> 549

<211> 47

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide -

<400> 549

ggggaccact ttgtacaaga aagctgggtc tagtcttgca gtgccte
<210> 550

<211> 41

<212> DNA
<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 550

cgcggatcce atatgggaaa tttcttatat agaggcatta g
<210> 551

<211> 40

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 551 .
cccgetecgag gttaatttet atcaactett tagcaataat
<210> 552

<211> 31

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 552

cgcggatccc atatggectg ccaagacgac a
<210> 553

<211> 26
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<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 553 .

ccegetcgag ccgectcctg ccgaaa

<210> 554

<211> 34

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 554

cgcggatcce atatggcaga gatctgtttg ataa

<210> 555

<211> 27

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 555

cccgetegag cggttttecg cccaatg

<210> 556

<211> 30

<212> DNA

<213> Artificial Sequence
. <220>

<223> Oligonucleotide

<400> 556

cgcggatccc atatgcagcc ggatacggte

<210> 557

<211> 30

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 557

‘cccgetcgag aatcacttcc aacacaaaat

<210>
<211>
<212>
<213>

558
33

DNA
Axtificial Seguence

2008.05.29

26

34

21

30

30
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<220>
<223> Oligonucleotide

<400> 558

cgcggatcce atatgtggtt gctgatgaag gge
<210> 559

<211> 28

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 559

ccecgetcgag gactgettca tcttetge
<210> 560

<211> 34

<212> DNA _

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 560

cgecggatcec atatggaact gatgactgtt ttge
<210> 561

<211> 29

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 561 ,

cccgectcgag tcagactgct tcatcttcect
<210> 562

<211> 45

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 562 .
cgcggatcec atatgagcat taaagtagcg attaacggtt tcgge
<210> 563

<211> 40

<212> DNA

<213> Artificial Seguence

<220>

276/299
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<223> Oligonucleotide
<400> 563

cccgctcgag gattttgect gecgaagtatt ccaaagtgeg
<210> 564

<211> 32

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 564 .
cgcggatcceg ctagccecga tgttaaatcg ge
<210> 565

<211> 29

<212> DNA

<213> Artificial Sequence
<220>

<223> ~ Oligonucleotide

<400> 565 .
cggggatcca tcctgetctt ttttgecgg
<210> 566

<211> 42

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 566

cgcggatceg gtggtggtagg tcaaagcaag agcatccaaa cc
<210> 567

<211> 30

<212> DNA .

<213> Artificial Segquence
<220>

<223> Oligonucleotide

<400> 567

cccaagettt tcgggeggta ttegggcette
<210> 568

<211> 39

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

DE 601 26 249 T2 2008.05.29

2771299
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<400> 568 . . v
cgcggatceg gtggtggtgg tgccacctac aaagtggac 39
<210> 569
<211> 28
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 569
gcccaagett ttgtttggct gecctcgat 28
<210> 570
<211> 34
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 570 _
cgcggateccg gtggtggtgg tacaagcgac gacg 34
<210> 571
<211> 28
<212> DNA
<213> Artificial Sequence
<220> ‘
<223> Oligonucleotide
<400> 571
gcccaagett ccactecgtaa ttgacgece " 28
<210> 572
<211> 41
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 572 ‘
cgcggatccg gtggtggtgg ttcagatttg gcaaacgatt c a1
<210> 573 .
<211> 28
<212> DNA
<213> Artificial Seguence
<220>
<223> Oligonucleotide
<400> 573
28

cccaagcttc gtatcatatt tcacgtgce
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<210> 574
<211> 44
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide
<400> 574 )
cccaagcttg gtggtggtgg tggttcagat ttggcaaacg attce
<210> 575
- <211> 28
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 575
ccecgectcgag cgtatcatat ttcacgtge
<210> 576
<211> 45

<212> DNA
<213> Artificial Sequence

<220>
<223> Oligonucleotide

<400> 576

cccaagettg gtggtggtgg tggtcaaagc aagagcatce aaacce
<210> 577

<211> 28

<212> DNA

<213> Artificial Sequence

<220> :

<223> Oligonucleotide

<400> 577

cccgetecgag cgggcggtat tcgggcett

<210> 578

<211> 32

<212> DNA
<213> Artificial Sequence

~nn

<220>
<223> Oligonucleotide

<400> 578
cgcggatceg ctageccccga tgttaaatcg ge

<210> 579

279/299
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<211> 29
<212> DNA
<213> Artificial Sequence

<220>
<223> Oligonucleotide

<400> 579

cggggatcca tcctgctett ttttgeegg
<210> 580

<211> 36

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 580

cgcggatccg ctagcggaca cacttatttc ggcatce
<210> 581

<211> 30

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> . 581

cgcggatcecc cagcggtagce ctaatttgat
<210> 582

<211> 41

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 582

cgcggatccg gtggtggtgg ttcagatttg gcaaacgatt c
<210> 583

<211> 28

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 583

cccaagcttc gtatcatatt tcacgtge
<210> 584

<21l1> 36

<212> DNA

280/299
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<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 584

gecggegtega cggtggcgga ggcactggat cctcag
<210> 585

<211> 35

<212> DNA

<213> Artificial Sequence
<220>

<223~ Oligonucleotide

<400> 585 .
ggaggcactg gatcctcaga tttggcaaac gattc
<210> 586

<211> 29

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 586

cccgctegag cgtatcatat ttcacgtge
<210> 587

<211> 33

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 587

ggaattccat atgtcagatt tggcaaacga ttc
<210> 588

<211> 28

<212> DNA

<213> Artificial Sequence
<220> _

<223> Oligonucleotide

<400> 588

cgcggatecee gtatcatatt tcacgtgce
<210> - 589

<211> 25

<212> DNA

<213> Artificial Sequence

DE 601 26 249 T2

2008.05.29

kY3

38

29

33

28
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<220>
<223> Oligonucleotide
<400> 589

cggggatccg ggggcggcgg tggeg
<210> 590

<211> 30

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide
<400> 590

cccaagctta tecctgetctt ttttgecgge
<210> 591

<211> 42

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide
<400> 591

cgcggatccg gtggtggtgg tcaaagcaag agcatccaaa cc
<210> 592

<211> 28

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide
<400> 592

cccaagctte gggceggtatt cgggcttc
<210> 593 '
<211> 26

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide
<400> 593

ccccaagett gggggcggcg gtggceg
<210> 594

<211> 31

<212> DNA

<213> artificial Sequence
<220>

<223> Oligonucleotide

282/299
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<400> 594
ccecgetcgag atccectgetet tttttgeegg c©
<210> 595

<211> 45

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 595

cccaagcettg gtggtggtgg tggtcaaagc aagagcatcc aaacce
<210> 596

<211> 28

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 596

cccgectegag cgggeggtat tcgggett
<210> 597

<211> 35

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 597

ggaggcactg gatccgcagc cacaaacgac gacga
<210> 598

<211> 36

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 598

gcggecctcga gggtggecgga ggcactggat ccgeag
<210> 599

<211> 28

<212> DNA

<213> Artificial Seguence

<220>

<223> Oligonucleotide

<400> 599

283/299

31

45

28

35

36



DE 601 26 249 T2 2008.05.29

cccgetcgag acccagettg taaggttg 28
<210> 600

<211> 35

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 600

ggaggcactg gatccgcagc cacaaacgac gacga 15
<210> 601

<211> 36

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 601

gcggectcga gggtggcgga ggcactggat ccgcag 36
<210> 602

<211> 28

<212> DNA
<213> Artificial Sequence

<220>
<223> Oligonucleotide

<400> 602

cccgctcgag ccactcgtaa ttgacgece 28
<210> 603

<211> 38

<212> DNA
- <213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 603 . :

gcggcctcga gggatcecgge ggaggeggea cttctgeg 3g
<210> 604

<211> 26

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 604 _

ccecgetcgag gaaccggtag cctacg 26
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<210> 605
<211> 35
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide
<400> 605 _
ggaggcactg gatcctcaga tttggcaaac gatte
<210> 606
<211> 37
<212> DNA
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 606
geggegtcecga cggtggcgga ggcactggat cctcaga
<210> 607
<211> 29
<212> DNA )
<213> Artificial Sequence
<220>
<223> Oligonucleotide
<400> 607
cccgetecgag cgtatcatat ttcacgtge
<210> 608
<211> 35
<212> DNA
- <213> Artificial Seguence
<220>
<223> Oligonucleotide
<400> 608
gcggectcga gggatccgga gggggtggtg tegec
<210> 609
<211> 25
<212> DNA
<213> Artificial Segquence
<220> :
<223> Oligonucleotide
<400> 609
cccgectegag ttgcttggcg gcaag
<210> 610
<211> 35

285/299
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<212> - DNA
<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 610

ggaggcactg gatccgcagce cacaaacgac gacga
<210> 611

<211> 36

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 611

gcggeectcga gggtggcgga ggcactggat ccgcag
<210> 612

<211> 28

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 612

cccgctcgag acccagcttg taaggttg
<210> 613

<211> 35

<212> DNA

<213> Artificial Sequence
<220>

<223> Oligonucleotide

<400> 613 .
ggaggcactg gatccgcagc cacaaacgac gacga
<210> 614 |

<211> 36

<212> DNA

<213> Artificial Sequence
<220> }

<223> Oligonucleotide

<400> 614

gcggectcga gggtggcgga ggcactggat ccgcag
<210> 615

<211> 28

<212> DNA

<213> Artificial Sequence

286/299
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<220>
<223> Oligonucleotide

<400> 615

cccgetegag ccactcgtaa ttgacgec 28
<210> 616

<211> 35

<212> DNA

<213> Artificial Secuence

<220>

<223> Oligonucleotide

<400> 616

ggaggcactg gatcctcaga tttggcaaac gattc 35
<210> 617

<211> 37

<212> DNA

<213> Artificial Sequence

<220> '

<223> Oligonucleotide

<400> 617

gcggcgtcga cggtggcgga ggcactggat cctcaga 37
<210> 618 )

<211> 239

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide

<400> 618

ccecgctcecgag cgtatcatat ttcacgtge 29
<210> 619

<211> 488

<212> PRT

<213> Artificial Sequence

<220>

<223> MCS8

<400> 619

Met Phe Lys Arg Ser Val Ile Ala Met Ala Cys Ile Phe Ala Leu Ser

1 s . 10 15

Ala Cys Gly Gly Gly Gly Gly Gly Ser Pro Asp Val Lys Sér Ala Asp
20 25 30

Thr Leu Ser Lys Pro Ala Ala Pro Val val Ser Glu Lys Glu Thr Glu
35 40 45

287/299



Ala

Ser

65

Gly

val

Thr

Asn

Asp

145

Gly

Gly

Asn

Cys

225

Gln

Asn

Asp

Pro

Asn

Lys
50

Ala

Asn

Ala

Pro

Gln

130

Met

Gly

Asn

Ala

Gly

210

Lys

Leu

TYr

Ser

Lys

290

Ser

Leu

Ile

Glu

Gln

Gly

Gln

Asn

115

Ala

Ala

Gln

Asn

Pro

195

val

Gly

Lys

Lys

val

275

Pro

Leu

Ile

Phe

Asp

Gly

Gly

Asn

100

His

Thx

Asn

Asn

Gln

180

Ala

Leu

Asp

Ser

Lys

260

Gln

Thr

Pro

Vval

Ala
340

Ala

Ser

Ala

85

Asp

Thr

Asp

Ala

Ala

165

Ala

Asn

Ile

Ser

Glu

245

Asp

Met

Ser

Ala

Asp

325

Pro

DE 601 26 249 T2 2008.05.29

Pro Gln Ala Gly Ser Gln

Gln

70

val

Met

Pro

Ala

Ala

150

Gly

aAla

Gly

Asp

Cys

230

Phe

Gly

Lys

Phe

Glu

310

Gly

Glu

55

Asp
Thr
Pro
Asp
Gly
135
Asp
Asn
Gly
Gly
Gly
215
Ser
Glu
Lys
Gly
Ala
295
Met

Glu

Gly

Met

Ala

Gln

Pro

120

Glu

Gly

Thr

Ser

Ser

200

Pro

Gly

Lys

Asn

Ile
280

Arg

Pro

Ala

Asn

Ala

Asp

Asn

105

Asn

Ser

Met

Ala

Ser

185

Asn

Ser

Asn

Leu

Asp

265

Asn

Phe

Leu

Val

Tyr
345

Ala

Asn

90

Ala

Met

Ser

Gln

Ala

170

Asp

Phe

Gln

Asn

Ser

250

Lys

Gln

Arg

Ile

Ser

330

Arg

Val
75

Pro
Ala
Leu
Gln
Gly
155
Gln

Pro

Gly

‘Asn

Phe
235
Asp
Phe
TYyr
Arg
Pro

315

Leu

288/299

Gly
60

Ser
Lys
Gly
Ala
Pro
140
Asp
Gly
Ile

Arg

Ile

Gln Gly Ala

Glu

Asn

Thr

Gly

125

Ala

Asp

Ala

Pro

val

205

Thr

220

Leu

Ala

val

Ile

Ser

300

val

Thr

Leu

Asp

Asp

Gly

Ile

285

Ala

Asn

Gly

Thr

Glu

Glu

Asp

110

Asn

Asn

Pro

Asn

Ala

190

Asp

Leu

Glu

Lys

Leu

270

Phe

Arg

Gln

His

Tyr
350

Asn

Asp

Ser

Met

Gln

Ser

Gln

175

Ser

Leu

Thr

Glu

Ile

255

val

Tyr

Ser

Ala

Ser

335

Gly

Pro

Thr
80
Glu
Sex
Glu
Pro
Ala
160
Ala
Asn
Ala
His
Val
240
Ser
Ala
Lys
Arg
Asp
320
Giy

Ala



Glu Lys

Ala Lys
370

Leu His
385

Phe Ala

Asp Ser

Ile Asp

Asp Val

450

Lys Tyr
465

Phe Ala
<210>
<211>
<212>
<213>

<220>
<223>

<400>
Met Phe
1

Ala Cys
Thr Leu
Val Lys
50
Ser Thr

Gly Asn

Gly Pro

DE 601 26 249 T2 2008.05.29

Leu Pro Gly Gly Ser Tyr Ala Leu Arg Val

355

Gly Glu Met Leu Ala
375

Phe His Thr Glu Asn
390

Ala Lys Val Asp Phe
405

Gly Asp Asp Leu His
420

Gly Asn Gly Phe Lys
435

Ser Gly Lys Phe Tyr
455

Ser Tyr Arg Pro Thr
470

Gly Lys Lys Giu Gln
485

620
427
PRT
Artificial Sequence

2996

620
Glu Arg Ser Val Ile

Gly Gly Gly Gly Gly
20 '

Ser Lys Pro Ala Ala
35

Glu Asp Ala Pro Gln
55

Gln Gly Ser Gln Asp
70 .

1%

Gly Gly Ala Ala Thr
85

Gln Asn Asp Met Pro
100

360

Gly

Gly

Gly

Met

Gly

440

Gly

ASp

Asp

Ala

Gly

Pro

40

Ala

Met

Thr

Gln

Ala

Arg

Ser

Gly

425

Thr

Pro

Ala

Met

Ser

25

val

Gly

Ala

Asp

Asn
105

Ala Vval

Pro Tyr
395

Lys Ser
410

Thr Gln

Trp Thr

Ala Gly

Glu Lys
475

Ala Cys
10

Pro Asp

val Ala

Ser Gln

Ala Val

75

Lys Pro
90

Ser Ala

289/299

Tyr
380
Pro
val
Lys
Glu
Glu

460

Gly

Ile

Val

Glu

Gly

60

Ser

Lys

Glu

Gln Gly Glu Pro
365

Asn Gly Glu val
Thr Arg Gly Arg
400

Asp Gly Ile Ile
415

Phe Lys Ala Ala
430

Asn Gly Ser Gly
445

Glu vVal Ala Gly

Gly Phe Gly val
480 -

Phe Ala Leu Ser
15

Lys Ser Ala Asp
30

Lys Glu Thr Glu
45

Gln Gly Ala Pro

Ala Glu Asn Thr
80

Asn Glu Asp Glu
95

Ser Ala Asn Gln
110



Thr

Asn

Ala
145

His

Ala

Glu

Ala

Lys

225

Gln

His

Tyr

Gly

305

Gly

Gly
Lys
Gly

385

val

Phe

Gly
Pro
130

Asn

Cys

Pro

Lys

Thr

210

Asp

Ser

Ala

Ser

Gly

250

Glu

Glu

Gly

Ile

Ala

370

Gly

Ala

Gly

Asn
115
Ala
Gly
Lys
Ser
195
Ala
Lys
Arg
Asp
Gly
275
Ala

Pro
val
Arg

Ile

355
Ala

Gly

Gly

Val

Asn

Pro

val

Gly

Lys

180

Lys

val

Ser

Arg

Thr
260
Asn
Glu
Ala
Leu
Phe
340
Asp
Ile

AsSp

Lys

Phe
420

Gln
Ala
Leu
Asp
165
Ser
Lys
Gln
Ala
Ser
245

Leu

Ile

Lys

Lys

His

325
Ala

Ser

Asp

val’

Tyr
405

Ala
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Pro

Asn

Ile

150

Ser

Glu

Asp

Ala

Ser
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Patentanspriiche

1. Verfahren zur heterologen Expression von N. meningitidis-Protein ,961', wobei:
(a) Protein 961 die Aminosauresequenz ,961' in Stamm MC58 hat:
MSMKKFPAKVLTTAILET FCSCALAATSDDDVKKAAT VAL VAAYNNGOEINGFKAGETIYDIGE
DGTITORDATAADVEADDEKG LALKKVY INLTKTVNENKONVOAKVEAALSEL EXLITKLADTD
AALADTDRALDETTNALNKLGENITT FAEETKTNI VKI DEKLEAVADTVDRKRAERFNDIADSLD
ETNTKADZAVKTANEAKQTAEE TKQNVDAKVKARETAAGKAEARAGTANTARDKARAVARKYTD
IKADIATNKADIAKNSARL DS LOKNVANLAKETRQGLAEQAALS GLFQPYNVGRENVTARVGGY
KSESAVAIGTCFRETENFABKAGVAVYGTSSGSSAATHVGVNYEW

und wobei
(b) zumindest eine Doméane des Proteins deletiert wurde, wobei die Doméanen von ,961' in Stamm MC58 fol-
gendermalien sind: (1) Aminosauren 1 bis 23; (2) Aminosauren 24 bis 268; (3) Aminosauren 269 bis 307; und
(4) Aminosauren 308 bis 364,
und wobei das ,961'-Protein in einer Wirtszelle exprimiert wird.

2. Verfahren nach Anspruch 1, wobei kein Fusionspartner zur Proteinexpression verwendet wird.

3. Verfahren nach Anspruch 1, wobei das Protein eine C-terminale His-Markierung umfasst.

4. Verfahren nach Anspruch 1, wobei das Protein eine N-terminale GST umfasst.

5. Verfahren nach Anspruch 1, wobei das Protein ,961' der N-terminale Teil eines Hybridproteins ist.

6. Protein, exprimiert durch das Verfahren nach einem der vorhergehenden Anspruche.

Es folgen 8 Blatt Zeichnungen
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Anhangende Zeichnungen
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FIGUR 12
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FIGUR 14
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FIGUR 14€C — AG287—961
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FIGUR 14H — AG983-741
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FIGUR 14M — AG741-983
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FIGUR 14R — 961-ORF46.1
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Bis tag
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FIGUR 14U — 961c-ORF46.1
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FIGUR 14W — 961c-983
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FIGUR 14Y — 961cL-741
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