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1. —Fi K FG - 5 [A] t gw6 SR ARAR AL K FEAPAR S0 (19 B2 A, FLRREAE T -

T i 7K A T 5 3 [R] t gw6 5 A8 44 93 5] Ay Cas—t gw6™ . Cas—tgwb B Cas—tgw6";

Frik ) Cas—tgw6™  , T 5 3L K tgwb I R FE R 7 51 N «

MRNYKTGNLY IADAYMGLMRVGPKGGEATVLAMKADGVPLRETNGVDIDQVTGDVYFTDSSMNYQRSQHEQVT
ATKDSTGRLMKYDPRTNQVTVLQSNITYPNGVAMSADRTHL I VALTGPCKLMRHWIRGPKTGKSEPFVDLPGYPDNV
RPDGKGGYWIALHREKYELPFGPDSHLVAMRVSAGGKLVQQMRGPKSLRPTEVMERKDGK I YMGNVELPYVGVVKSS

IR ) Cas—tgw6 ", i 5 3 Kl t w6 (1) Z LR 75 51N «

MGRITGRPGERRVRRQRPRPVQRRLRRPHHEVERRGRWLEHLHVQPQLHEKQVRGIDSPHGPDREQMRPPVRP
TVSLQNRQPVHRRRLHG IDASWSKRRGGNRASHEG ;

PR 1) Cas—tgw6® 1 , ki B S K] tgwo 1) Z FE IR T 51 M -

MRMFKT IDARRSQHLDLGGSLVGPESVAFDGKGRGPYSGVSDGRIMRWNGEAAGWSTYTYSPSYTKNKCAAST
LPTVQTESKCGRPLGLRFHYKTGNLY TADAYMGLMRVGPKGGEATVLAMKADGVPLREFTNGVDIDQVTGDVYFTDSS
MNYQRSQHEQVTATKDSTGRLMKYDPRTNQVTVLQSNITYPNGVAMSADRTHLIVALTGPCKLMRHWIRGPKTGKSE
PFVDLPGYPDNVRPDGKGGYWIALHREKYELPFGPDSHLVAMRVSAGGKLVQOMRGPKSLRPTEVMERKDGK I YMGN
VELPYVGVVKSS,

2 WA AR SR 1T I 1 7K AT B 25 DA € w6 5 AR A4 71 7K FE PR A3 o (1) R A, L ARR
fIE7ET

Frid i Cas—tgwo™H , Tk # 3L K tgwb I AZ H IR 7 51 N -

ATGAGAAACTACAAAACCGGCAACCTGTACATCGCCGACGCCTACATGGGATTGATGCGAGTTGGTCCAAAAG
GCGGGGAGGCAACCGTGCTAGCCATGAAGGCTGATGGCGTGCCACTTCGCTTCACCAATGGGGTGGACATTGATCAG
GTTACCGGAGATGTTTATTTCACCGACAGCAGCATGAACTACCAACGAT CTCAGCACGAGCAAGTCACGGCGACCAA
GGATTCGACCGGACGGCTCATGAAGTATGACCCACGAACTAACCAAGTCACCGTTCTTCAATCCAACATAACCTACC
CGAACGGTGTCGCCATGAGCGCTGACCGAACACATCTGATCGTTGCATTGACCGGGCCATGTAAGTTGATGAGGCAT
TGGATCCGAGGCCCGAAGACTGGCAAATCTGAACCATTTGTTGACCTGCCAGGCTATCCTGATAATGTGAGGCCTGA
TGGAAAAGGTGGTTATTGGATAGCGCTTCATCGCGAGAAGTATGAGCTTCCCTTTGGTCCGGATAGTCACTTGGTTG
CTATGAGGGTTAGTGCTGGTGGGAAGCTGGTTCAACAGATGAGAGGACCAAAGAGCTTGAGGCCAACCGAAGTGATG
GAGAGGAAGGATGGCAAAATATACATGGGAAATGTTGAATTGCCGTATGTCGGAGTCGTCAAAAGCAGCTAG .

3 HR AR B R 1T A 14 7K ARG 8 2 D] € w6 58 AR A4 7 7K R BR3¢ v (1) B2 Y LR
fIEfET

FR K Cas—tgw6"rr , Tk 5 I [K] tgwb I A R T 51 A -

ATGGGGCGGATCACTGGTCGGCCCGGAGAGCGTCGCGTTCGACGGCAAAGGCCGCGGCCCGTACAGCGGCGTC
TCCGACGGCCGCATCATGAGGTGGAACGGCGAGGCCGCTGGCTGGAGCACCTACACGTACAGCCCCAGCTACACGAA
AAACAAGTGCGCGGCATCGACTCTCCCCACGGTCCAGACCGAGAGCAAATGCGGCCGCCCGTTAGGCCTACGGTTTC
ACTACAAAACCGGCAACCTGTACATCGCCGACGCCTACATGGGATTGATGCGAGT TGGTCCAAAAGGCGGGGAGGCA
ACCGTGCTAGCCATGAAGGCTGATGGCGTGCCACTTCGCTTCACCAATGGGGTGGACATTGATCAGGTTACCGGAGA
TGTTTATTTCACCGACAGCAGCATGAACTACCAACGATCTCAGCACGAGCAAGTCACGGCGACCAAGGATTCGACCG
GACGGCTCATGAAGTATGACCCACGAACTAACCAAGTCACCGTTCTTCAATCCAACATAACCTACCCGAACGGTGTC
GCCATGAGCGCTGACCGAACACATCTGATCGTTGCATTGACCGGGCCATGTAAGT TGATGAGGCATTGGATCCGAGG
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CCCGAAGACTGGCAAATCTGAACCATTTGTTGACCTGCCAGGCTATCCTGATAATGTGAGGCCTGATGGAAAAGGTG
GTTATTGGATAGCGCTTCATCGCGAGAAGTATGAGCTTCCCTTTGGTCCGGATAGTCACTTGGTTGCTATGAGGGTT
AGTGCTGGTGGGAAGCTGGTTCAACAGATGAGAGGACCAAAGAGCTTGAGGCCAACCGAAGTGATGGAGAGGAAGGA
TGGCAAAATATACATGGGAAATGTTGAATTGCCGTATGTCGGAGTCGTCAAAAGCAGCTAG

4 AR B BURELR BT IR 1 7K R8Tk E AL D] € gw A (A7 7K R ek S vb (1) B A 5 L
fIEFET

Frid i Cas—tgwbH , Tk B 3L K tgwb HIAZ H L 7 51 N -

ATGAGAATGTTCAAGACCATTGACGCCCGGCGGAGCCAGCATCTGGACCTCGGCGGATCACTGGTCGGCCCGE
AGAGCGTCGCGTTCGACGGCAAAGGCCGCGGCCCGTACAGCGGCGTCTCCCACGGCCGCATCATGAGGTGGAACGGC
GAGGCCGCTGGCTGGAGCACCTACACGTACAGCCCCAGCTACACGAAAAACAAGTGCGCGGCATCGACTCTCCCCAC
GGTCCAGACCGAGAGCAAATGCGGCCGCCCGTTAGGCCTACGGTTTCACTACAAAACCGGCAACCTGTACATCGCCG
ACGCCTACATGGGATTGATGCGAGTTGGTCCAAAAGGCGGGGAGGCAACCGTGCTAGCCATGAAGGCTGATGGCGTG
CCACTTCGCTTCACCAATGGGGTGGACATTGATCAGGTTACCGGAGATGTTTATTTCACCGACAGCAGCATGAACTA
CCAACGATCTCAGCACGAGCAAGTCACGGCGACCAAGGATTCGACCGGACGGCTCATGAAGTATGACCCACGAACTA
ACCAAGTCACCGTTCTTCAATCCAACATAACCTACCCGAACGGTGTCGCCATGAGCGCTGACCGAACACATCTGATC
GTTGCATTGACCGGGCCATGTAAGTTGATGAGGCATTGGATCCGAGGCCCGAAGACTGGCAAATCTGAACCATTTGT
TGACCTGCCAGGCTATCCTGATAATGTGAGGCCTGATGGAAAAGGTGGTTATTGGATAGCGCTTCATCGCGAGAAGT
ATGAGCTTCCCTTTGGTCOGGATAGTCACT TGGTTGCTATGAGGGTTAGTGCTGGTGGGAAGCTGGTTCAACAGATG
AGAGGACCAAAGAGCTTGAGGCCAACCGAAGTGATGGAGAGGAAGGATGGCAAAATATACATGGGAAATGTTGAATT
GCOGTATGTCGGAGTCGTCAAAAGCAGCTAG .

5 A ELSR 1 ~ AT — T I (1) 7K s B 2 R t gw6 SRAR (A I 1] £ 7 v, HAFIEAE T8
T AR

(1) 5| 5 RNAZE i Fp 71 it ik £

MR 18 45 A AE R A J TR E L R TGWO ) 2 DR 4H e 2, vt e 8 35 A B3 AN TGWe 5] 5
RNAZE £ 751 5

(2) =4 55 CRISPR/ Cas9—gRNAZR A4 1] #4) 2

W20 B (1) A i 51 5 RNASE 5307 B 1) S5 4% 1 1R AR K T R BUEE , 98 )5 43 i 5 Bsa T il
15 ) pYL-U3—gRNA . pYL-U6a-gRNAFIpYL-U6b—-gRNAE $22 , 15 3 = gRNAF L £ s AR J5 il it
Golden gate cloning) /5 V244 gRNAZRIA B MK IR 25 2 BICRISPR/ Cas 9% 44 -, 15 21 = ¥ 15
CRISPR/Cas9-gRNAZ 44 ;

(3) AN H A K FE @B AL F AL

W0 BB (2) M #EUT i = 88 S CRISPR/ Cas9-gRNAZR AR 4L BI/K FE b, & BIFR S A &
CRISPRIGAET-DNARK 43 I 214 tgwb FEAF K Cas—tgw6? , Cas—tgwb B Cas—tgw6°.,

6 . MR PR AU EE SR 5 B (1) 7K 8 TR B[R] t gw S AR 1] £ 77 12 , HURRAEAE T

A IR (1) TR 3ANTOW6 5] 5 RNARE 1 77 51 K A% B 7 3 43 N

TGW6U3-T1-F:5 —GGCAGCCAGCATCTGGACCTCGG-3

TGW6U3-T1-R:5 —~AAACCCGAGGTCCAGATGCTGGC-3 ;

TGW6U6a-T2-F : 5 ~GCCGGCTACAGCCATGAGAAGCA-3’ ;

TGW6U6a-T2-R:5 ~AAACTGCTTCTCATGGCTGTAGC-3 ;
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TGWeUEh-T3-F: 5 —~GTTGAGGCAAGCGGCGACCGCGG-3

TGW6UEb—-T3-R:5 —AAACCCGCGGTCGCCGCTTGCCT-3 &

7 FR AU EE SR 5 BT I 1) 7K G Tk 2 3 D] ¢ gw6 58 AR (1) 1] 4% T3 v, LR EAE T
IR (2) TR IGolden gate cloningl¥) 5144

U3-T1-F:5 ~TTCAGAGGTCTCTCTCGCACTGGAATCGGCAGCAAAGG-3

U3-T1-R:5 —AGCGTGGGTCTCGTCAGGGTCCATCCACTCCAAGCTC-3

U6a-T2-F:5 ~TTCAGAGGTCTCTCTGACACTGGAATCGGCAGCAAAGG-3

U6a-T2-R:5 —AGCGTGGGTCTCGTCTTGGTCCATCCACTCCAAGCTC-3

U6b-T3-F:5 ~TTCAGAGGTCTCTAAGACACTGGAATCGGCAGCAAAGG-3

U6b-T3-R:5 —AGCGTGGGTCTCGACCGGGTCCATCCACTCCAAGCTC-3

8. MR AU B2 SR 5 BT I 1) 7K R T 5 3 D] ¢ gw6 S8 AR (1) 1] 4% T3 v, LR EAE T -
AR (2) W TR CRISPR/ Cas938 44 A pYLCRT SPR/Cas9Pubi—Ho

9 . AR EL SR 5 ik 1 K R T 22 2 K] t gw AR AR 1) i 4 T ¥, HUARFAEAE T -
AR (3) Hh BITIR B K FE I i FRONHAAT

Frik [FJHAATAR819/ K& / /R819BCF AR B it R o
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— KT R EEE tewoRER L HBIEHTESNA

B GuE
[0001] A B o TAE ) AL EOR U, BARES e — PRk RE T-RE EE 2 DR tgw6 R A% 1A S L A
#INES R

EREAR

[0002]  /KF&G (Oryza sativa L.) &5 FEERREEDZ —, FimE SRR ER
AN 23R I — N ) Yk B A A A BT, AR 1) 75 SR
AR o FRAAL T () AG ROM ADA K A8 E R SR i 1 A HESNE F L SR, A7 AR ) 7K
Far ' — HIRA KRR, i 5L & AR ek 2D, ARG ) P AR — ELAE T B, 18 V75
FLAE T 84 TR SREE SR K 1R KRG 7™ & o I JLAF B & TL A8 R K /0N ) 2 A
(GS3SWHFNGWS) iz Fa ki T (GW2.GW5) R s FE 1 L R (qGL1.qGW1.GSTRqSST) J& T Hi T
F: K (TGW6) 55 5 7 S AH I L DR A 4k 4 Sl , 340 7™ EAH G B2 R O 24 )2 FH T K s i
B HE & v o L S RO O B DR v, DA 458 R KORE 31 T4 # L[] (Thousand-grain
Weight 6,TGW6) FittfL 718 K, IshimaruZs (2013) BIHT R K I, Kasalathi) tgwoE K gEfH
H AHE 7E JIRE AT R R KA A PR AR B30, AT S H A 7™ & 3G 015 % HIA 2 ma fg oK
i 05 JE— DAL R I, Kasalathif) tgw6 2 K 75 31 3bp Atk K A HLA S it 2k i 1 B8 i 58 A% if i
SR PEPE AT IEAS BRI R R [, AT 0 3 5 Y53 B 1) 22 28802 10 34 N 28 M T 48 7K F
7 o TGW6 A R G A M| DRk £ P — T R MR /K Al , L D) e il 2k AR 2> S IR FL b Wk 1R 5 &
R, B AT AE B E G N, R A AR K R E 0.

[0003]  —E LK, Bl ZA AR R B A TE - = R I R A e R ] 2 4R 1 5 V2 o i ilT R
RKICRISPR/ Cas9 £ 4¢ [K M 4] 7 FA M Ol vz L T RE R 7E P (1) 22 R AR 4 1) 522 A
HosEh , 1% RGN ZH0 5] FRNANIRZ B B 56 7] DU FE 8 W) SEFE RT3 AT 8 URAZ , N
e SR AR R EIEN T HIE 7. B BTCRISPR/ Cas9 R 4: L i D AE Ul e I  HHEL L i
PE KGN R TR DL SR b SR S SN T o R A g (N KT B
Pl B ZANME R & 5 B MRS OCER L DR 5 (A e (1) 0T 9 B A HRTE , BE = A G
RAAE R E PN E VAT

LZIRAAE

[0004] 7 v IR A B B RIA R, AR B 2 B B AE T S i — BhoORg Tk 8 2
LW RAZAA , 1% KA Nl R AT

[0005] AR EHI) 55— EH BIAE T 3R AL Tl KRG ks 85 2L DR tgw S ARAA ) il £ 77725

[0006] A EH I — B I 7E T 306 B /K FE T 35 3L DN t gw6 S8 AR AR R A o

[0007]  — 7K FG Tk E5 I ] tgwb G AR , 43 HI Ny Cas—tgw6® . Cas—tgwb B Cas—tgw6®;
[0008] P ik ) Cas—tgw6™ 1 , T H L K] t gwb ) Z L R 7 31 A -

[0009]

MRNYKTGNLY IADAYMGLMRVGPKGGEATVLAMKADGVPLRETNGVDIDQVTGDVYFTDSSMNYQRSQHEQVTATKD
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STGRLMKYDPRTNQVTVLQSNITYPNGVAMSADRTHL IVALTGPCKLMRHWIRGPK TGKSEPFVDLPGYPDNVRPDG
KGGYWT ALHREKYELPFGPDSHLVAMRYSAGGKLVQQMRGPKSLRPTEVMERKDGK T YMGNVELPYVGVVKSS ;
[0010]  Frid(¥)Cas—tgw" st , T-Fi I K tgwb K] LR 7 51 A -

[0011]
MGRITGRPGERRVRRQRPRPVQRRLRRPHHEVERRGRWLEHLHVQPQLHEKQVRGIDSPHGPDREQMRPPVRPTVSL
QNRQPVHRRRLHGIDASWSKRRGGNRASHEG ;

[0012]  FriR[ Cas—tgwb i, Tk B 3L (K tewb I Z LR 7 510N -

[0013]
MRMFKTIDARRSQHLDLGGSLVGPESVAFDGKGRGPY SGVSDGR IMRWNGEAAGWSTYTY SPSYTKNKCAASTLPTV
QTESKCGRPLGLRFHYKTGNLY IADAYMGLMRVGPKGGEATVLAMKADGVPLRFTNGVDIDQVTGDVYFTDSSMNYQ
RSQHEQVTATKDSTGRLMKYDPRTNQVTVLQSNITYPNGVAMSADRTHL I VALTGPCKLMRHW I RGPKTGKSEPFVD
LPGYPDNVRPDGKGGYWIALHREKYELPFGPDSHLVAMRVSAGGKLVQQMRGPK SLRPTEVMERKDGK I YMGNVELP
YVGVVKSS;

[0014] Bk Cas—tgw6™H , T 85 B DA tgwb I A% HF IR 7 71 N -

[0015]
ATGAGAAACTACAAAACCGGCAACCTGTACATCGCCGACGCCTACATGGGATTGATGCGAGTTGGTCCAAAAGGCGG
GGAGGCAACCGTGCTAGCCATGAAGGCTGATGGCGTGCCACTTCGCTTCACCAATGGGGTGGACATTGATCAGGTTA
CCGGAGATGTTTATTTCACCGACAGCAGCATGAACTACCAACGATCTCAGCACGAGCAAGTCACGGCGACCAAGGAT
TCGACCGGACGGCTCATGAAGTATGACCCACGAACTAACCAAGTCACCGTTCTTCAATCCAACATAACCTACCCGAA
CGGTGTCGCCATGAGCGCTGACCGAACACATCTGATCGTTGCATTGACCGGGCCATGTAAGTTGATGAGGCATTGGA
TCCGAGGCCCGAAGACTGGCAAATCTGAACCATTTGTTGACCTGCCAGGCTATCCTGATAATGTGAGGCCTGATGGA
AAAGGTGGTTATTGGATAGCGCTTCATCGCGAGAAGTATGAGCTTCCCTTTGGTCCGGATAGTCACTTGGTTGCTAT
GAGGGTTAGTGCTGGTGGGAAGCTGGTTCAACAGATGAGAGGACCAAAGAGCTTGAGGCCAACCGAAGTGATGGAGA
GGAAGGATGGCAAAATATACATGGGAAATGTTGAATTGCCGTATGTCGGAGTCGTCAAAAGCAGCTAG ;

[0016] BTk [ Cas—tgw6"H , T 5 I [K] t gw6 (¥ 1% HF R 1 BN -

[0017]
ATGGGGCGGATCACTGGTCGGCCCGGAGAGCGTCGCGTTCGACGGCAAAGGCCGCGGCCCGTACAGCGGCGTCTCCG
ACGGCCGCATCATGAGGTGGAACGGCGAGGCCGCTGGCTGGAGCACCTACACGTACAGCCCCAGCTACACGAAAAAC
AAGTGCGCGGCATCGACTCTCCCCACGGTCCAGACCGAGAGCAAATGCGGCCGCCCGTTAGGCCTACGGTTTCACTA
CAAAACCGGCAACCTGTACATCGCCGACGCCTACATGGGATTGATGCGAGTTGGTCCAAAAGGCGGGGAGGCAACCG
TGCTAGCCATGAAGGCTGATGGCGTGCCACTTCGCTTCACCAATGGGGTGGACATTGATCAGGTTACCGGAGATGTT
TATTTCACCGACAGCAGCATGAACTACCAACGATCTCAGCACGAGCAAGTCACGGCGACCAAGGATTCGACCGGACG
GCTCATGAAGTATGACCCACGAACTAACCAAGTCACCGTTCTTCAATCCAACATAACCTACCCGAACGGTGTCGCCA
TGAGCGCTGACCGAACACATCTGATCGTTGCATTGACCGGGCCATGTAAGTTGATGAGGCATTGGATCCGAGGCCCG
AAGACTGGCAAATCTGAACCATTTGTTGACCTGCCAGGCTATCCTGATAATGTGAGGCCTGATGGAAAAGGTGGTTA
TTGGATAGCGCTTCATCGCGAGAAGTATGAGCTTCCCTTTGGTCCGGATAGTCACTTGGTTGCTATGAGGGTTAGTG
CTGGTGGGAAGCTGGTTCAACAGATGAGAGGACCAAAGAGCTTGAGGCCAACCGAAGTGATGGAGAGGAAGGATGGC
AAAATATACATGGGAAATGTTGAATTGCCGTATGTCGGAGTCGTCAAAAGCAGCTAG ;

[0018] IR Cas—tgwb®Hh , L H L K] t gwb I A% R 7 51 A -
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[0019]
ATGAGAATGTTCAAGACCATTGACGCCCGGCGGAGCCAGCATCTGGACCTCGGCGGATCACTGGTCGGCCCGGAGAG
CGTCGOGTTCGACGGCAAAGGCCGOGGCCCGTACAGCGGCGTCTCOGACGGCCGCATCATGAGGTGGAACGGCGAGG
CCGCTGGCTGGAGCACCTACACGTACAGCCCCAGCTACACGAAAAACAAGTGCGCOGGCATCGACTCTCCCCACGGTC
CAGACCGAGAGCAAATGCGGCCGCCCGTTAGGCCTACGGTTTCACTACAAAACCGGCAACCTGTACATCGCCGACGC
CTACATGGGATTGATGCGAGTTGGTCCAAAAGGCGGGGAGGCAACCGTGCTAGCCATGAAGGCTGATGGCGTGCCAC
TTCGCTTCACCAATGGGGTGGACATTGATCAGGTTACCGGAGATGTTTATTTCACCGACAGCAGCATGAACTACCAA
CGATCTCAGCACGAGCAAGTCACGGCGACCAAGGAT TCGACCGGACGGCTCATGAAGTATGACCCACGAACTAACCA
AGTCACCGTTCTTCAATCCAACATAACCTACCCGAACGGTGTCGCCATGAGCGCTGACCGAACACATCTGATCGTTG
CATTGACCGGGCCATGTAAGTTGATGAGGCATTGGATCCGAGGCCCGAAGACTGGCAAATCTGAACCATTTGTTGAC
CTGCCAGGCTATCCTGATAATGTGAGGCCTGATGGAAAAGGTGGTTATTGGATAGCGCTTCATCGCGAGAAGTATGA
GCTTCCCTTTGGTCCGGATAGTCACTTGGTTGCTATGAGGGT TAGTGCTGGTGGGAAGCTGGTTCAACAGATGAGAG
GACCAAAGAGCTTGAGGCCAACCGAAGTGATGGAGAGGAAGGATGGCAAAATATACATGGGAAATGTTGAATTGCCG
TATGTCGGAGTCGTCAAAAGCAGCTAG ;

[0020]  Fradk (it 7K g T B 3[R t g w6 S AR AR 1) il 46 7 s, LS T R D IR

[0021] (1) 5| 5RNA (guide RNA,gRNA) ¥ &5 FE 31 ¥ it 5 kP

[0022]  HRHEE KGR B T-F 8 L R TGW6 [ JL BRI 41 7 3, et e R 9T 3N TGW6 5
SFRNASE ST

[0023]  (2) =#F 55 CRISPR/Cas9—gRNAZS A4 1 #4) 4
MMJ4%%%D¢A&WQEMM%5?%%%?%%&Lk%&ﬂ&ﬂ“ﬁﬁ“ﬁ
Bsa I fi§47] 5 ) pYL-U3—gRNA pYL-U6a-gRNAFIpYL-U6b—gRNATE #22 , 13 31| = gRNA K & £ s 4R
JaiidtGolden gate cloningl /5 V2K gRNAFRIA G IR 258 RICRTSPR/ Cas9% {4 I, 13 31 =
41 5 CRISPR/Cas9—-gRNAZR 14 ;

[0025]  (3) AT FKFE AL Ak

[0026] K5 0 0% (2) My R 4T =81 RiCRISPR/Cas9-gRNAZAKFe AL BIK 8 , 70 AIFRAF A&
CRISPRITA}: T-DNAR A K] 48 tgwb 5 AP 4 Cas—t gw6™ , Cas—tgw6 B Cas—tgw6®;

[0027] DR (1)  Ar IR 3N TGWE 5] S RNASE & 7 71 1) SEAZ AT BR P 51 4 A «

[0028]  TGW6U3-T1-F: 5 —GGCAGCCAGCATCTGGACCTCGG-3

[0029]  TGW6U3-T1-R: 5 —AAACCCGAGGTCCAGATGCTGGC-3

[0030]  TGW6UBa-T2-F: 5 -GCCGGCTACAGCCATGAGAAGCA-3 ;

[0031]  TGW6Ua-T2-R: 5 —AAACTGCTTCTCATGGCTGTAGC-3 ;

[0032]  TGWEUBb-T3-F: 5 -GTTGAGGCAAGCGGCGACCGCGG-3

[0033]  TGW6UBb-T3-R: 5 —AAACCCGCGGTCGCCGCTTGCCT-3

[0034]  JDIR (2) HETIAKIGolden gate cloningff %I%ﬁmﬁjﬂ

[0035]  U3-T1-F: 5 —TTCAGAGGTCTCTCTCGCACTGGAATCGGCAGCAAAGG-3 ;

[0036]  U3-T1-R: 5 —AGCGTGGGTCTCGTCAGGGTCCATCCACTCCAAGCTC-3 ;

[0037]  Uba-T2-F: 5 —TTCAGAGGTCTCTCTGACACTGGAATCGGCAGCAAAGG-3 ;

[0038]  UBa-T2-R: 5 —AGCGTGGGTCTCGTCTTGGTCCATCCACTCCAAGCTC-3 ;

[0039]  UBb-T3-F: 5 —TTCAGAGGTCTCTAAGACACTGGAATCGGCAGCAAAGG-3 ;
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[0040]  U6b-T3-R: 5 —AGCGTGGGTCTCGACCGGGTCCATCCACTCCAAGCTC-3

[0041] 0% (2) H TR CRISPR/ Cas 9%k A& 13% ypYLCRISPR/Cas9Pubi—H;

[0042]  JDER (3) BT /KRG i 2 OWHA4T s

[0043] iR [HH447 AR819/ 7 //R819BCIFARFEE i B, W N5 R8195 K& 4478,
FAE A A S RL9EI A IR i i B A TG BT A3 AR E i &

[0044] B3 it 7K 8 Tk 25 L PR t gw6 5% A8 A £ 7K R A R AT o A 2

[0045] AR EHAEX TILAHAREA W F I s SR

[0046] (1) A% Wl ok 152 7145 72 (1) tgwb 47 &4, B FHCRTSPR/Cas 9 R 52 st 1 1T /K H5
TRLE [ TCW6 IR, /15 T —8& B A4 2N FHME ) 7K FE t w6 S 2k I8 A8 443 ot T, IX L8 58
AT LA T KRB R & R B R

[0047]  (2) Ak B EET-CRIPSR/ Cas OB A T 8 I K] t gw J A8 44 G S 1 ol Dy S i, A R
ARG ST (Fgr.Chalkb) 284 7= A 5 B8 AN E R KRG S 3 ph e (it 7 B8 S
2%, I KRG A R IR IR L T 24 m A B A, B EE IS ISR Y

Bff 15 BA

[0048]  [&] 1€ TGWO LR &8 S 71 5 i vt A i 3 rn I, Ferp, A 3N K AE TGW6 it
RIS B B & gRNAZE L £ 7E AR pYLCRI SPR/ Cas9OPui-HA (4 28 77 3, S8 1 HE A e 40
JEF BT AT

[0049] ] 2,2 ) FH TGW6 Ak D] S A7 o B 15 14 455 S5 51 40 0] S A8 A () A I &5 31, L wp M 1kb
DNA ladder;1: KAEM RIH447 (BFAERL) 5 2~22: tgwo TRAIAK

[0050] &I 32 &4 tgwb 4l A i R S AR AR SEAR s I 7 3 A B, o < ORI Y
T, === RNER S T T W NAKFEA B 447 , 4,18 J2 843 B A tgwb B 2 RAFfK Cas—tgw6?
Cas—tgwb’ }zCas—tgwb .,

BiEERAR

[0051] "IN T &5 15 St 5] A2 B P oxef A B AR E — 28 VR0 ik , ABLA A BH I s it 07 sCANFR
Tt

[0052]  #4&pYL-U3-gRNA.pYL-U6a—gRNAFIpYL-U6h—gRNALL K A& pYLCRISPR/Cas9Pupi-H
W L K2 A A Bl 2 e e 4 ik (Ma X, Zhang Q,Zhu Q,Liu W,Chen Y,Qiu R,Wang
B,Yang 7Z.2015.A robust CRISPR/Cas9system for convenient,high-efficiency
multiplex genome editing in monocot and dicotplants.Mol Plant.doi:10.1016/
j.molp.2015.04.007) s

[0053] 7K A& ZRHA4T NR819/ K % i / /R819BCaF AR 2 il 3, B NS BER8195 T 7 i 2
AZ, FRAR 2R JE AR S R81L9IRIAE IR i H 1 28 TG T AR SE il 3R s

[0054]  SEJia 5] 1 2 T-CRISPR/ Cas O AR R 7K A5 s H 5 Al t gwb B 2 FRARAA) 1) 22

[0055] (1) 5| FRNA (guide RNA,gRNA) #I i Fy B e vt MR 4 Va5 K B A B TR 2 L K]
TGW6 ) F: R 4L Fr #1 (GenBank : AB513135. 1) , BC 3™ #E i) T-HiZ . H: [X TGW6 FJ gRNA - 20n t i 5
1% H IR g RNASE 55 72 B #%2A /G (N) 20NGG P B HEAT Be it , [R5 Bt 7 1 g RNASE 50 7 F1 3EAT 7K
3 DR A 50005 e B L HEBR AR SR e PEROSE DDA, 5, B SERZH IR 7 7 WAR LI 1
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[0056] 31 gRNAEL i) S H RS

gRNA # 5 74) FEHRTY] (5°-37)
TGW6U3-T1-F GGCAGCCAGCATCTGGACCTCGG
TGW6U3-T1-R AAACCCGAGGTCCAGATGCTGGC
[0057]  TGW6U6a-T2-F GCCGGCTACAGCCATGAGAAGCA

TGW6U6a-T2-R AAACTGCTTCTCATGGCTGTAGC
TGW6U6b-T3-F GTTGAGGCAAGCGGCGACCGCGG
TGWo6U6b-T3-R AAACCCGCGOGTCGCCGCTTGCCT

[0058]  (2) =4E JiCRISPR/Cas9-gRNAZR AR i) 22

[0059]  ZHEMaZFE A Ma X,Zhang Q,Zhu Q,Liu W,Chen Y,Qiu R,Wang B,Yang 7.2015.A
robust CRISPR/Cas9system for convenient,high-efficiency multiplex genome
editing in monocot and dicotplants.Mol Plant.doi:10.1016/j.molp.2015.04.007)
(7745 B ) 13 5 R e RNASE IR B G B8 (1)) TR (3K JEE L) ,90°C 30sec, B
2 ER Y T R KT OUE RSk s BUpYL-U3-gRNA . pYL-U6a—gRNA A& pYL-U6b—gRNA JiTfiz %
lug, fE20uL e ik e AI10U Bsal (NEBZA w)) B 4720min, 28 J5 K B 773 (I pYL-U3/Uba/
U6b—gRNAB AR 5 % 8 BT &S LI W BE 32 L M TADNA ligase 22°Ci#EH:30min s, 13 231
gRNAZRIA & (U3 Uba . Ubb) , Herhr, BAAIESAL RN

10xT4 DNA ligase buffer 1 uls

By b1 )5 1pYL-U3/U6a/Ubb-gRN AL 4 0.5 uL;
[oos0]  F&k 1.0 pL;

T4 DNA ligase 35 Us

ddH,0O £10 uL;

[0061] R Ji5 73 il 2 T 31 5% 51 0% A eRNAZR 1L & (U3 U\ Ubb) #EAT 1 «
[0062] 52 4 If&EE R gRNARIA B/ 514
[0063]
2 AT (5°-3")
U3-TI-F  TTCAGAGGTCTCTCTCGCACTGGAATCGGCAGCAAAGG
U3-TI-R  AGCGTGGGTCTCGTCAGGGTCCATCCACTCCAAGCTC
U6a-T2-F TTCAGAGGTCTCTCTGACACTGGAATCGGCAGCAAAGG
U6a-T2-R  AGCGTGGGTCTCGTCTTGGTCCATCCACTCCAAGCTC
U6b-T3-F TTCAGAGGTCTCTAAGACACTGGAATCGGCAGCAAAGG
U6b-T3-R  AGCGTGGGTCTCGACCGGGTCCATCCACTCCAAGCTC
[0064]  HAKKY IGE RN
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10xBuffer for KOD-Plus 2.5 ul;
KOD plus2 &8 (5 U/ul) 0.5 uL;
25 mM MgSOy 1 uls

[0065] L .
2 mM dNTPs 2.5 uls
FRWSI (10 uMD 0.5 uL;
R TP DNA 2 ul.

[00661  ddH,O 25 ul;

[0067]  SRJGHEATUL N M :95°Clmin; 95°C15sec 55C15sec.68°C20seclOfi¥r;95°C
15sec.60°C15sec 68°C20sec 17~201HIF,

[0068]  fgix =AML figDNA PCR=WIVR A AT PCRI= IR 44k, , 24k 7= )4 20UBsal 37
CHETI30min H40AL 5 , 4 H 5 £ Bsa I B I pYLCRISPR/ Cas9Puyi—H v BEH) F TADNAIE H21
20 CEERZ 20, BARERKA R N:

10%T4 DNA ligase buffer 1 ul;

Bsall#7] 5 1pY LCRISPR/Cas9P - Haf 4 uL;
[0069]  gDNA PCR/™ ) 3 uL;

T4 DNA ligase 1 pL;

ddI,0 F10 L

[0070] £ )5 5% AL DHA a g 52 25 41 B 5 B ELFH M B s B (AN v BRI 3 207 2 U3-Uba-
Ueb) JEBEAT 738G UE (FH InvitrogenA A) 5ERK) , 153 3] =¥ fCRISPR/Cas9-gRNAZL {4

[0071]  sKiafs1] 2

[0072] (1) ARAF A K FE @A Ak

[0073] % SEjith 451] 1 4H 2 7] CRISPR/ Ca s 9—g RNAZ A4 1t 1o L 7 % A6 B A M B EHA 1051 . PCR
9 (5%~ :hpt F:5 -TCCGGAGCCTCCGCTCGAAGTAG-3" .hpt R:5" -
CTGAACTCACCGCGACGTCTGTC-3" ) A FH ML vu b FH T2 G K FE 44 K1H447 (R819/ K44/ /R819
[FIBCoF7) AR LR, A2 e T7 15 M1 e 1 55 (1994) ()T IEHEAT 3RS 54 B DRK FERE IR o

[0074]  (2) 7K FE AL (K 4 DNABR R B2 5 A8 44 (1) PCR A I S ) 43

[0075] SR HICTABIEHR HUAL B8 (1) o SR /K FEAELAR I J (R 2 DNA , X 3] 2 2% 22k DR A i o FH
PERIRIAR R FH 51 #Cas9-TGW6 testFHICas9-TGW6 tes tRAf tgw6 FEARAT S FEATPCREG I, Hir
EETMN-

[0076]  Cas9-TGW6—test—F:5 —~CAACCAAACCAAAGCCTGC-3 ;

[0077]  Cas9-TGW6—test—R:5 —CCAATGCCTCAT CAACTTAC-3 ;

[0078]  PCR¥™ 344k R M.

10xBuffer for KOD-Plus 2.5 uL;
[00791 KOD plus2E4lg (5 U/ul) 0.5 uL;
215 mM MgSO4 1 ],LL;

10
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2 mM dNTPs 2.5 uL;
Fy TS (10 pMD #0.5 uL;
[0080] b e )
P DNA 0.5 uL;
ddH,0 HE25 uL;

[0081]  Jz 44 A : 94 CHIAE M 3min; 94 CAEPE30sec, 55 CiB K 30sec,68°CIE{H60sec,
32MIGFE 68°C IEHi5min ;

[0082] 3= M2E 1 % B IR AR AE RS LUK (FRLVKZZ PP L X TAE) , BIORADEE R A% Z 40 ML 2%
HEAH . 45 SRR B, i 3G 7= h 2 8 BRI R Sl A, A 30 9 UL 2 A SRR AR AT (B12) &
XTPCRP“ AT I e 45 3 i R W 5 tewb RAB AR AEI0 %6 LA |, Hrh50% 2 04 Jv Bk 2k 46
FAE, 540% Jid e W EAr A R A K (B13) .

[0083]  (4) Fo LK 2> tgwb T AR FR1G AR IR T 2

[0084] 4 ToA 4% Jk RV RELIR 178 Bh s v » T SO 0] 2 2R L DR KD I AN 5 il 8 2= A AT
H tgwb Ik PR A7 5 A B 1 2l A M (05 18 8K Bk Jk 4l &4k , 93 5l iy 4 N Cas—tgw6” .
Cas—tgw6®) R EWUGR TR T, H XS T AR 3E4T TR B P 2 : Cas—tegw6” . Cas—tgw6® i
S KFERTRLE iR E T TRIES % LA .

[0085] T tgwb i PRI jiXUFEAL G MK (G5 v4) » 5 E 38 fa B b5 2= B K 52, 19
BIAEA G TRARA , iy 44 N Cas—tgwb™, R JE v 57 H R 8, [FIFER , Cas—tew6™ i 2 520 17K
T TRLE, ' m T TRES %A F.

[0086]  F|F B #1Cas9-TGW6 tes tFfCas9-TGW6 testR¥| 5 A8 & Cas—tgwb? . Cas—tgw6 Fll
Cas—tgwb ] tgwb FEAR A7 sl 33 AT PCRAG M - I /7> (K 3)

[0087] M, JRAFAKCas—tgwb™ 1, T B L K] tgwb IR A% H IR 7 51 4 -

[0088]
ATGAGAAACTACAAAACCGGCAACCTGTACATCGCCGACGCCTACATGGGATTGATGCGAGTTGGTCCAAAAGGCGG
GGAGGCAACCGTGCTAGCCATGAAGGCTGATGGCGTGCCACTTCGCTTCACCAATGGGGTGGACATTGATCAGGTTA
CCGGAGATGTTTATTTCACCGACAGCAGCATGAACTACCAACGATCTCAGCACGAGCAAGTCACGGCGACCAAGGAT
TCGACCGGACGGCTCATGAAGTATGACCCACGAACTAACCAAGTCACCGTTCTTCAATCCAACATAACCTACCCGAA
CGGTGTCGCCATGAGCGCTGACCGAACACATCTGATCGTTGCATTGACCGGGCCATGTAAGTTGATGAGGCATTGGA
TCCGAGGCCCGAAGACTGGCAAATCTGAACCATTTGTTGACCTGCCAGGCTATCCTGATAATGTGAGGCCTGATGGA
AAAGGTGGTTATTGGATAGCGCTTCATCGCGAGAAGTATGAGCTTCCCTTTGGTCCGGATAGTCACTTGGTTGCTAT
GAGGGTTAGTGCTGGTGGGAAGCTGGTTCAACAGATGAGAGGACCAAAGAGCTTGAGGCCAACCGAAGTGATGGAGA
GGAAGGATGGCAAAATATACATGGGAAATGTTGAATTGCCGTATGTCGGAGTCGTCAAAAGCAGCTAG

[0089]  ZEAP{KCas—tgw6®, T B L K] tgwb I Z LR FEH1 A

[0090]

MRNYKTGNLY IADAYMGLMRVGPKGGEATVLAMKADGVPLRETNGVDIDQVTGDVYFTDSSMNYQRSQHEQVTATKD
STGRLMKYDPRTNQVTVLQSNITYPNGVAMSADRTHL IVALTGPCKLMRHWIRGPK TGKSEPFVDLPGYPDNVRPDG
KGGYWIALHREKYELPFGPDSHLVAMRVSAGGKLVQQMRGPKSLRPTEVMERKDGK I YMGNVELPYVGVVKSS

[0091]  SAZkCas—tgw6", TR EIEDK tewb L H IR 7 51N -

11
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[0092]
ATGGGGCGGATCACTGGTCGGCCCGGAGAGCGTCGCGTTCGACGGCAAAGGCCGCGGCCCGTACAGCGGCGTCTCCG
ACGGCCGCATCATGAGGTGGAACGGCGAGGCCGCTGGCTGGAGCACCTACACGTACAGCCCCAGCTACACGAAAAAC
AAGTGCGCGGCATCGACTCTCCCCACGGTCCAGACCGAGAGCAAATGCGGCCGCCCGTTAGGCCTACGGTTTCACTA
CAAAACCGGCAACCTGTACATCGCCGACGCCTACATGGGATTGATGCGAGTTGGTCCAAAAGGCGGGGAGGCAACCG
TGCTAGCCATGAAGGCTGATGGCGTGCCACTTCGCTTCACCAATGGGGTGGACATTGATCAGGTTACCGGAGATGTT
TATTTCACCGACAGCAGCATGAACTACCAACGATCTCAGCACGAGCAAGTCACGGCGACCAAGGATTCGACCGGACG
GCTCATGAAGTATGACCCACGAACTAACCAAGTCACCGTTCTTCAATCCAACATAACCTACCCGAACGGTGTCGCCA
TGAGCGCTGACCGAACACATCTGATCGTTGCATTGACCGGGCCATGTAAGTTGATGAGGCATTGGATCCGAGGCCCG
AAGACTGGCAAATCTGAACCATTTGTTGACCTGCCAGGCTATCCTGATAATGTGAGGCCTGATGGAAAAGGTGGTTA
TTGGATAGCGCTTCATCGCGAGAAGTATGAGCTTCCCTTTGGTCCGGATAGTCACTTGGTTGCTATGAGGGTTAGTG
CTGGTGGGAAGCTGGTTCAACAGATGAGAGGACCAAAGAGCTTGAGGCCAACCGAAGTGATGGAGAGGAAGGATGGC
AAAATATACATGGGAAATGTTGAATTGCCGTATGTCGGAGTCGTCAAAAGCAGCTAG

[0093] KA fKCas-tgw6"dh, TH EREFtgwo &L F I N
MGRITGRPGERRVRRQRPRPVQRRLRRPHHEVERRGRWLEHLHVQPQLHEKQVRGIDSPHGPDREQMRPPVRPTVSL
QNRQPVHRRRLHG T DASWSKRRGGNRASHEG ;

[0094]  RAZ{KCas—tgw Hr , TRLHL 3L R tawb A% H IR 37 31y -

[0095]
ATGAGAATGTTCAAGACCATTGACGCCCGGCGGAGCCAGCATCTGGACCTCGGCGGATCACTGGTCGGCCCGGAGAG
CGTCGCGTTCGACGGCAAAGGCCGCGGCCCGTACAGCGGCGTCTCCGACGGCCGCATCATGAGGTGGAACGGCGAGG
CCGCTGGCTGGAGCACCTACACGTACAGCCCCAGCTACACGAAAAACAAGTGCGCGGCATCGACTCTCCCCACGGTC
CAGACCGAGAGCAAATGCGGCCGCCCGTTAGGCCTACGGTTTCACTACAAAACCGGCAACCTGTACATCGCCGACGC
CTACATGGGATTGATGCGAGTTGGTCCAAAAGGCGGGGAGGCAACCGTGCTAGCCATGAAGGCTGATGGCGTGCCAC
TTCGCTTCACCAATGGGGTGGACATTGATCAGGTTACCGGAGATGTTTATTTCACCGACAGCAGCATGAACTACCAA
CGATCTCAGCACGAGCAAGTCACGGCGACCAAGGATTCGACCGGACGGCTCATGAAGTATGACCCACGAACTAACCA
AGTCACCGTTCTTCAATCCAACATAACCTACCCGAACGGTGTCGCCATGAGCGCTGACCGAACACATCTGATCGTTG
CATTGACCGGGCCATGTAAGTTGATGAGGCATTGGATCCGAGGCCCGAAGACTGGCAAATCTGAACCATTTGTTGAC
CTGCCAGGCTATCCTGATAATGTGAGGCCTGATGGAAAAGGTGGTTATTGGATAGCGCTTCATCGCGAGAAGTATGA
GCTTCCCTTTGGTCCGGATAGTCACTTGGTTGCTATGAGGGTTAGTGCTGGTGGGAAGCTGGTTCAACAGATGAGAG
GACCAAAGAGCTTGAGGCCAACCGAAGTGATGGAGAGGAAGGATGGCAAAATATACATGGGAAATGTTGAATTGCCG
TATGTCGGAGTCGTCAAAAGCAGCTAG ;

[0096]  SRAF{ECas—tgwb H, T-Ri HE HL K tgwb I Z 3L 1R 7 51 A -

[0097]
MRMEKTIDARRSQHLDLGGSLVGPESVAFDGKGRGPYSGVSDGRIMRWNGEAAGWSTYTYSPSYTKNKCAASTLPTV
QTESKCGRPLGLRFHYKTGNLY IADAYMGLMRVGPKGGEATVLAMKADGVPLRFTNGVDIDQVTGDVYFTDSSMNYQ
RSQHEQVTATKDSTGRLMKYDPRTNQVTVLQSNITYPNGVAMSADRTHLIVALTGPCKLMRHWIRGPKTGKSEPFVD
LPGYPDNVRPDGKGGYWIALHREKYELPFGPDSHLVAMRVSAGGKLVQQMRGPKSLRPTEVMERKDGK I YMGNVELP
YVGVVKSS.

[0098] |3k St A R AR 1) St Ty 3, (LA R B I Sty O F AN 52 3R SEta 9] 11

12
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B i, FeAd AR AT R T B A R W IR R S it 5 S 2 R Pl fR I 2042 iz 1 L B AR AL S fRTAE
P RN R BT 2 HA S A W ARV A

13
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[0001]

110>
<120
130>
<1602
170>

210>
211>
212>
218>
(220>
(223>
400>

SEQUENCE LISTING

AR

AR TR AL tewb RASR AL L SR
1

22

Patentln vergion 3.5

1

227
PRT

Artificial Sequence

FEARNK Cas-tgwha TR EILA tews MR T2
1

Met Arg Asn Tyr Lys Thr Gly Asn Leu lyr lle Ala Asp Ala

1

Gly Leu Met Arg Val Gly Pro Lys Gly Gly Glu Ala Thr Val Leu

5 10

20 25 30

Met Lys Ala Asp Gly Val Pro Leu Arg Phe Thr Asn Gly Val

35 40 45

Asp Gln Val Thr Gly Asp Val Tyr Phe Thr Asp Ser Ser Met

50
Gln Arg

b 60
Set Gln His 6lu Gln Val Thy Ala Thr Lys Asp Ser
70 TH

Arg Leu Met Lys Tyr Asp Pro Arg Thr Asn Gln Val Thr Val

Ser Asn Ile Thr Tyr Pro Asn Gly Val Ala Met Ser Ala Asp A

85 90

100 105 110

His Leu [le Val Ala Leu Thr Gly Pro Cys Lys Leu Met Arg

Ile Arg Gly Pro Lys Thr Gly Lys Ser Glu Pro Phe Val Asp |
130

115 120 125

135 140

Gly Tyr Pro Asp Asn Val Arg Pro Asp Gly Lys Gly Gly Tyr

145

150 155

Ala Leu His Arg Glu Lys Tyr Glu Leu Pro Phe Gly Pro Asp

Leu Val

165 170
Ala Met Arg Val Ser Ala Gly Gly Lys Leu Val Gln
180 185 190

Arg Gly Pro Lys Ser Leu Arg Pro Thr Glu Val Met Glu Arg

195 200 205

Gly Lys Lle Tyr Met Gly Asn Val Glu Leu Pro Tyr Val Gly

14

Tyr
15

Asp

Asgn

Thr

Met

Ala

Tle

Tyr

Gly
80

Gln

> Thr

is Trp

Trp
Ser
175
Gln

Lys 1

Val

Pro

Tle

160

His

Met

Val
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[0002]

210
Lyg Ser Ser
225

215

Q210> 2
211>
218>
213>
£290%
223>

Artificial Sequence

400> 2

Vet Gly Arg Ile Thr Gly Arg Pro Gly

L 5

Arg Pro Arg Pro Val Gln Arg Avg Leu
20 25

Glu Arg Arg Gly Arg Trp Leu Glu His

35 40
His Glu Lys Gln Val Arg Gly Ile
50 55

Glu Gln Met Arg Pro Pro Val Arg Pro

65 70

Gln Pro Val His Arg Ave Ave Leu

85

Lys Arg Arg Gly Gly Asn Arg Ala Ser

1060

210> 3

211> 316
...... PRT
213> Artificial Sequence
220>
993>
400> 3

1 A
Leu
20 25

Gly Arg Gly Pro
35 40

; Gly

Glu Arg Arg
10
Arg Arg Pro

l.euw His Val

5 Ser Pro His

60

Thr Val Ser

h
I1le Asp
90

His Glu Gly

10

RALE Cas—tgwbb THIEIE] tews HIEKIRIFA

Yal
His
Gln
45

Gly

Leu

Ala

GEARK Cas—tewbe T B I tewb (05 RLBE R4
Met Arg Met Phe Lys Thr Tle Asp Ala Arg Arg Ser Gln
Gly Gly Ser Leu Val Gly Pro Glu Ser Val Ala Phe

Tyr Ser Gly Val Ser Asp Gly Arg [le

45

Asn Gly Glu Ala Ala Gly Trp Ser Thr Tyr Thr Tyr Ser

50 55

Thr Lys Asn Lys
65 70
Ser
85

Agn

15

60

75

90

Cys Ala Ala Ser Thr Leu Pro Thr Val
Lys Cys Gly Arg Pro Leu Gly Leu Arg Phe His Tyr

Leu Tyr Tle Ala Asp Ala Tyr Met Gly Leu Met Arg

Arg
Hig
30

Pro
Pro

Gln

Ser

His

Asp
30

Vet

Pro

Gln
Lys

Yal

Arg

15

Glu

Gln

Glo

Val

Leu

Asp Arg

Asn

o

Tep Ser

95

Leu
15

Gly
Arg
Ser
Thr
Thr

95
Gly

Asp
Lys
Tep
Tyr
{rlu
80

Gly

Pro
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[0003]
100 105 110
Lys Gly Gly Glu Ala Thr Val Leu Ala Met Lys Ala Asp Gly Val Pro
115 120 125
Leu Arg Phe Thr Asn Gly Val Asp Tle Asp Gln Val Thr Gly Asp Val
130 135 140
Tyr Phe Thr Asp Ser Ser Met Ash Tvr Gln Arg Ser Gln His Glu Gln
145 150 155 160
Val Thr Ala Thr Lys Asp Scr Thr Gly Arg Leu Met Lys Tyr Asp Pro
165 170 175
Arg Thr Asn GIn Val Thr Val Leu Gln Ser Asn Ile Thr Tyr Pro Asn
180 185 190
Gly Val Ala Met Ser Ala Asp Arg Thr Hig Len Ile Val Ala Leu Thr
195 200 205
Gly Pro Cys Lys Leu Met Arg His Trp Ile Arg Gly Pro Lyg Thr Gly
210 215 220
Lys Ser Glu Pro Phe Val Asp Leu Pro Gly Tyr Pro Asp Asn Val Arg
225 230 235 240
Pro Asp Gly Lys Gly Gly Tyr Trp Ile Ala Leu His Arg Glu Lys Tyr
245 250 255
Glu Leu Pro Phe Gly Pro Asp Ser His Leu Val Ala Met Arg Val Ser
260 265 270
Ala Gly Gly Lys Leu Val Gln Gln Met Arg Gly Pro Lys Ser Leu Arg
275 280 28h
Pro Thr Glu Val Met Glu Arg Lys Asp Gly Lys Ile Tyr Met Gly Asn
290 295 300
Val Glu Leu Pro Tyr Val Gly Val Val Lys Ser Ser
305 310 315
Q210> 4
211> 684
<212> DNA
213> Artificial Seguence
<220
<223> SRR Cas-tgwba THi EAA tewd IR
400> 4
atgagaaact acaaaaccgg caacctgtac atogeogacg cotdcatggg attgatgega 60
gttggtccaa aaggegggpa ggcaacegtg ctagecatgd aggetgateg cgtgeecactt 120
cgetteacca atggggtgga cattgatcag gttaccggag atgtttattt caccgacage 180
agcatgaact accaacgate tcagcacgag caagltcacgg cgacecaagga tlcgaccgga 240
cggeteatga agtatgacce acgaactaac caagtcaceg ttettcaate caacataace 300
tacecgaacg gtgtegeecat gagegetgac cgaacacate tgategttge attgacegeg 360
ccatgtaagt tgatgaggea ttggatccga ggcccgaaga ctggeaaate tgaaccattt 420
gttgacctge caggetatee tgataatgtg aggectgatg gaadaggtes ttattggata 180
gegettedte gegagaagta tgagettoce tttggtecey atagtedott ggttpctaty 540
ageettagty ctegtgeggaa getggtteaa cagatgagag gaccaaagag cttgaggeca 600
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[0004]

acegaagtga tgpagaggaa ggatggeaaa atatacatgg gaaatgttga attgeegtat
gleggagtog tcaaaageag ctag

210> 5

211> 904
212> DNA
213>
<220>
{2233
400> b

atggggcgga
grtacagegge

cacctacacg
ggtecagace

caacctgtac
ggcaaccgtg
cattgatecag
tcageacgag
dggaactaac
gagegetgac
ttggatccga
tgataatgtg
tgagettecee
getggticaa
ggalggeaas
ctag

210> 6

211> 951
<212> DNA
213>
220>
<223>
400> 6

atgagaatgt
ctggtoggee
tecgacggee
agececaget
agcaaatgeg
geegacgecet
gecatgaagg
accggagatg
gteacggcga
gteéacagttce
acacatcetga

teactggteg
gtotecgacg

ategecgacg
ctagecatga
gttaccggag
caagteacgg

cagagtecaceg
cgaacacate

ggecegaaga
aggectgatyg

tttggtecegg

cagatgagag

atatacatgg

teaagaceat
cggagageet,
geatcatgag
acacgaaaaa
geegecegtt
acatgggatt
ctgatggegt
tttatttcace
cecaaggattc
ttcaatccaa
tegttgeatt

Artifiecial Sequence

geceggagag
gecgeateat
getacacgaa

 geggeegees

cectacatggg
aggctgateg
atgtttattt
cgacecaagga
ttetteaate
tgategttec
ctgecaaate
gaaaaggreg
atagteactt
gaccaaagag
gaaatgttga

Artificial Sequence

tgacgceegy
cgegttegae
gtggaacgge
caagtgegeg
aggectacgg
gatgcegagtt
geecacttege
cgacageage
gaccggacgr
cataacctac
gacegggeca

cgtegegtte
gaggtggaae
aaacaagtec
gttaggecta
attgatgega
cglgecactt
cagcgacage
ttcgaccega
cagcdtaace
attgaccggg
tgaaccattt
ttattggata
ggttgetatg
cttgaggeca
attgecgtat

cggagecage

ggeaaageee
gaggeegetg
geategacte
tttecactaca
ggtecaaaag
tteaccaatyg
atgaactace
cteatgaagt
ccgaacgety
tgtaagttea

17

S Cas~tawsb THITALIA tavé KL FRIPAI

gacggeaaag
ggegaggeeg
geggeatega
cggttteact
gttggtceaa
cgcetteaceca
ageatgaact
cggeteatea
taccegdacg
ceatgraagt
gttgacectge
gegettreate
agggttagty
accgaagliga
gteggagteg

KA Cas—tgwbe T EIER] tewb L HIRT 5

atetggacet
goggeecgta
getggageac
tecccacget
aaaccggeaa
gcggegagec
gggtggacat

adcgatetea

atgacecedcg
tegocatgag
tgaggeattyg

geegeggeee
ctggetggag
ctetececac
acaasacegg
aaggegggga
atggagtega
accaacgate
agtatgacce
gtgtegecat
tgatgaggea
caggetatec
gegagaagta
ctggtgggaa
tggagaggaa
tcaaaageag

cdageggegte
¢tacacgtac
ccagaccgag
cetgtacate
aaccgtgcta
tgatcaggtt
gracgageaa

aactaaccaa

cgetgacega
gatecgagge

660

684

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
904

60
120
180
240
300
360
420
480
540
600
660
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[0005]

cegaagacty geaaatctga acgatttgit
cctgatggaa aaggtggtta ttggatageg
ggtecggata gteacttget tgctatgagy
atgagaggac caaagagett gaggcecaade
tacatgggaa atgttgaatt gecptatgte

210> 7

211 23

<212> DKA

£213> Artifieial Sequence
<2207

<223> B4 TGREUS-T1-F
400x 7

ggcageeage atctggacet o¢gg

210> 8

211y 23

212> DNA

213> Artificial Sequerce
£2207

<223> 5|1 TGHEUS-T1-R
<400> 8

aaacccgagg tceagatget gge

2105 9

211> 23

212> DNA

€213 Artificial Sequence

S|4 ToWel6a-T2-F
9
gecggetaca gecatgagaa gea

210> 10

211» 23

212> DNA

<213»  Artifivial Seguenve
<2207

<2235 B4 TGW6U6a-T2-R
£400> 10

afactgette teatggetgt age

<2102 11

2l1> 23

€212>  DNA

213> Artificial Seguence

gacetgerag getateetga
cttcategeg agaagtatga
gttagtgety gigggaaget
gaagtgatgy agaggaagga
ggagtigten aaageagoeta

18

taatgtgagg
gettecettt
ggticaacag
tggeadaata
g

720
780
840
900
951

23

23

23
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[0006]

<9907

€223>  F|¥) TCWeUEh-T3-F
<400 11

gttgaggcaa geggegaccyg ¢gg

210> 12

211> 23

<212> DNA

213> Artifieial Sequence
220>

<293> 7% TGWBU6h-T3-R
<400> 12

adgacecgege tegocgtttg ot

210> 13

<211> 38

<212> DNA

<213> Artificial Sequence

L2207

223> 5 US-TI-F

400> 13

tteagaggtc tetetcegeae tggaatcgge ageaaagg

210> 14

211> 37

<212> DNA

213> Artificial Sequence

220>

223> B US-T1-R

<A00> 14

agegtgggte tegteagggt ccatccacte caagete

<2107 15

211> 38

212> DNA

213> Artificial Sequence

220>

223> 5[4 Uba-T2-F

<400> 15

ttecagaggtc tctetgacac tggaatcgge ageaaagg

210> 16

211> 37

<212> DNA

<213> Artificial Sequerice

19

23

23

38

37

38
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L2207
€223> 514 UBa-T2-R
400> 16
agcgtgggte tegtettggt ceatecacte caagete 37
210> 17
211> 38
212> DNA
213> Artificial Sequence
<2207
223> G UL-T3-F
400> 17
ttedagagete tetaagacac tggaateges ageaaags 38
Q210> 18
211> 37
£212> DNA
<213> Artificial Seguence
2202
<223> 5| Ueb-T3-R
<400% 18
agegtgegte tegacegest ccatecacte caagete 37
[0007]
210> 19
211> 23
212> DNA
213> Artificial Sequerice
2207
228> g4 hpt 1
<A00» 19
tceggageet cegotegaag tag 23
L2107 20
L1l> 23
<212> DNA
<213> Artificial Sequence
220>
223> S|4 hpt R
400> 20
ctgaactcac cgegacgtet gte 23

<210 21

211> 19

<212> DNA

218> Artificial Sequerice

20
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[0008]

220>

€223> 5|4 Cas9-TGW6~test-F

400> 21

Caaccaaace aaagectge 19
210> 22

211> 20

<212> DNA

213> Artificial Sequence

220>

223>  G|#) Cas9-TGW6-test-R

<A0D> 22

ccaatgecte atcaacttac 20

21
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N\ CAGCCAGLATCTGGALLT CGGQ@,@ATCAC
" Targetsd

AT PAM

PAM
LGGCTACAG CERTGAGRAGLALGGURAGECAAGLGELGALLBLGBLGEL..
Targetl Target?
Ta rgetl Ta rgetz a rget3
1

2000bp -

{ ﬁ%(?izp

]2
wr GCCATGAGAAGC........ccuee... peeenneeneaan CCTGGACCTCGGCG....ACTACA SRMABA Y3
8 GCCATG - ------AGAATL..CCTGGACC-CGGCG...ACTACA  -102/1 1
18. GCCATG GGCG..ACTACA % ¢
4. GCCATG ACTACA 369 2
3

22



