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L. —FloK R REYE & & B[R OsLDDTL, HARFEAE T, Frik /K AEFE Rl OsLDDT LA bS5
PR 5T A ) R R

AVE RS AIANSEQ 1D NO: 3P/t 2 1 J5i s

B.7ESEQ 1D NO: 37 Ff Fll S i b 28 BUAR < S5 2 B o — AN 8l LA &R R H B A R 2%
ThRe ) ATUAT A= 1R B )

2 MR SR 1 BT ik K AE e & 8 FE K OsLDDT L, HAFAELE T, Fridk /K A% 2 Kl 0sLDDT1
IF BN R 2D — R R 7 51 -

1) SEQ ID NO: L/ H IR 751 5

ii) SEQ ID NO: 1R H IR P 41 4 BUAR « 2 A/ sl 38 in— /N sk 2 M IR H3R ik
FHIR DyRe i B AL R 741 5

111) FEMA% 2 N 5SEQ ID NO: 1R 7 #4428 HER A AR DR 8 B I AZ 5 1R 7
BI|, BT I P S A AE 270 1% SDSIR0. 1 X SSPEEL 270, 1% SDSH0. 1 X SSCYAW H , fE65°C F
HAZ 5 FF I BN ; B

iv) 5i) . ii) 8iii) PRTIdAZ R 7 5 H A 90 % LA b [F]YE P H R0k M [F ThRe & (1 )
AT 5.

3 U SR 1 B2 ik K R & 7 FE Rl OSLDDT 1 N, FAFAEAE T, A8 DA R AT — T
B LI R -

D AT R EYHER TR E

2) AT Y&

3) HT R4S S

4) TSR

5) Tl & E K AE ) o

4 ARPERRNEL SR 3P B, HARHIELE T, Frid Y B R A .

5. —FhEEVEA B MR B IR E I 51, HRHIEAE T, KK FE 2L R OsLDDT1 3 NHEEAS &
IKFEAERR R HERC 7 K B KR IEH , 68 & PERI 4, SR IR IR

6. — Fh FH T A MK A HEVEAS B 1 INDEL 73 A ic , HARFAEAE T, £ESEQ ID NO: 11 Bl
541 20 B IEA .

7 HR AR ZE 3K 6 Bt i INDEL 23 b i , HAFAE/E T, il INDEL 4y 745 ic K FISEQ 1D
NO:5FISEQ 1D NO:6FT/~HI 51X 4 3.,

8 . BRI ZL R 6,7 BT il INDEL 73 ¥ b it EAS M K FERRE A & 1K S
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IKFEHEME B B E0sLDDT1 R E S FHri2 Fu R BB

FAR S
[0001] Ak BH J& T S DR TR AR W 38t 4% 8 b sz AR A5, ELAR I B K R e v AN B 36 A
OsLDDT1 2 H o Fhric AN FH o

EREA

[0002] KFEENTEEFREBIEYZ —  RE =02 =L EADORREK N TR H201HA
ANETERES I KBEE ML THRE MAZRIE T FHIR SefEa”, RKIRE T KR
FEE, gt AN RG] B R A T TR R HEEA B R RN = R
P RIE” Fe K FE I BRI BCE , K FE 572 BT ER AN ] ) 28 At B B 2 il
T ERTTER s XA, AN EMRORZ G, B AR HEOR R o8 R U1, 2008) o /KRR
AR E A EER 2 2 BRI A 2l R, B K BK R BT IR AR &
A, Kb RENERNZ S, XK T RESRIEREHESSEMITLER
B ICE o B, 32— D P2 AR K R M AN B R R, il B AL 2 Ay TR
STV, B KRB IE VAN B 5L R T 7 Rk VR s AL, 19 BA L R s K R R AR R B
Gy FHLE, BE AT DO EEYE A B 20 HLER B 9 B9 0 B0 FR A, 93k oK Ag AR i K B bR
Je 53 HLAIRI KN, 38 0] 9 Q38 57 1 e AR S5 R & A8 B3RS TOKFE & APk R A1 AR
FESR B AR AL R TR (R4 5E, 2016 FHPHTEE, 2017) o BRIE, KB HEIEAS B 1 7018 72
AR E T I A2 N Z T S B A = Z A .

[0003] HEMRHIAKAKBR —MEERMEHENSE, FAKAKFIEY, 22 ZHEHRF R
(1) 52 ) o A1) G A A 3 378 5 4 2 AL PR ) A B R 3R B 8 A R 3R R A o3 DA R R ) Ak 1 5
B AR B R A, UL R 2R 52 s m B He 1 28 B TR ek i kB I R T S 2L
HEWARE AT A TR I KR BN KRS ASREEY T, A E
MG P2 A R B RPN SR TR T ML R T o R & R, K2 AT
PR A2 E RE P A% 2 (R R AR 3 B, B AT 2 2 /0400, _FoK FERS BUAZ AN B FE R o R 4l v
(P85 4%,2012;0kamuro et al.,1993;Shi et al.,2015) , H I AE/KBHEMEA LK &
) ENF S RN Tl e 55 07 AR AE K 22 57, R EURT 23 oA il /N B K 6 6 B 9880 70 R4
W OS2 B I B TR FERILE R SRE B I A DL S A6 24 T R4 A5 AH OC 1) R B

[0004]  JLr, 4Rk 24U SRR FP A0 T A4 R BEBE S R M A i SR IS TEAL R B
Fire 5 BAAE K 40 B T RN A B A S 6 BRI R B SR EORIR N SR = L A
NAEZTRER B N R A, B 5 AN [F) R B M B e e A T A B e, SRES S AR SR AN &R
(R P AR T T AR 245 1) TR K B AN IR AR T B AR L i an ik 31 56— RAIE 35
B AR5y (Jung et al.,2005;L1 et al.,2006;Shi et al.,2011) , DL{REAE 4 4H
MOEITE A 22 3 34 T SR IE B B P Bb I FE V8 e KB sk R, H B B ul g ) #2845
Y JZPCD , HE 1 2 1 SR H 2 B MR PR A0 B3 IR 5 AT — AT B R, AT RE 2 S U
TR E %M, A SEACH M E . /KRG UDTL TDREAT1 . TIP2#B 2 i “Bill 4 1E e - 34 - 12,
Jie” (basic helix-loop-helix,bHLH) e 3% A7, FE AL 4 AL = 1) 70 Ak A A ff it



CN 114262699 A W OB P 2/12

A OE R A UDTLIE 2B 2 AR &, ud t LR AR N 908 2 B 2534k, A 2
AR AR, S EBUNMET R R B I FE 2R, A6k 3 N JC IE & AR 0 (Jung et
al.,2005) . TDRIE[A] A0 EE 2 K B FARE i, FL I AR AR IR 06 J2 40 B AN 2 240 PR % A 23R
SN RS IR B S A AER A RIS , HLTDRAE B #245 & FIPCDIE K 0sCP1 AN
0sCOH JE 3+ X, 1E ] 4% 25 8 )2 I PCDIS FE AN AE K BE R T ik (L1 et al.,2006;Ko et
al.,2014) ; TDRIEAEIE L 45 & ADF 2 5 1A E-box 3k /5 BL 32 5 ADF ) 28 34 , 335 1M fish & ADF £
S E KA RS, T TSR R A K B e TR (L1 et al.,2015) cEATIH7ESK
R R RIA %R DN B A AP25 FIAP3 TR ik , 1F [A] 3% /K FE A6 24 48 85 )2 41 L PCD
I STDRUME , B Z ThRE AL K B ; eat | RABIKR I S0 JZPCDIEIR , S S ILAE K KL
B A TIE AR E 5 BIAER L, 5 A E (Niu et al.,2013) -TIP2 (bHLH142) /£ H
F-UDT1RIGAMYB i , HAE FH-F TDRFAEATL Ly T AT 4E M K B , fEAE 25 - ik & i fE
P07 A2 LR A8 o AL 3 G T SS IAE F  7E J5 U B 4% 5 TDR BLA , 7ETE 25 K & B 4%
2 B AR AT R TE B B AE F 5 t1p2 R AR IR R I N IR AL 73 LR 9% A48 B 2 PCDER I , 124
BEN = JZ4URAN 040, 958 ZPCDI R R A T, 56 A E (Fu et al.,2014;Ko et al.,
2014) .0sTGA10i@ 1t 5 TIP2 FITDR H.E 520 AP25 FIMTR K] 2 15 i3k 11 W35 4k B 2 10 & B A48
FE R (Chen et al.,2018) .F-boxJL K ADF B 4%4F T TDR i, TDRA] H 4% 5 H H 8 FHIE-
box AL A, & BEARGH JZ AN Ffeky h Rk (Li et al.,2015) ,PHD-fingerZs [H0sMS1
i3 FPHDZE #4338, 5 TDRFI0sMADS 15 H.AF , 3F HAR W] RE S TIP2 WM , K5 1 IR EAT L ) K3k , ik
TR R E AR AE T ms 1 RABAK 5 , oIk STIP2IE L — R AA, S B9 2 5, B2 5
LOW A B B Z R R E S, A AeR 52 2B 1k, 25 = WA UM B AR SURE (Yang et
al.,2019a) . TIP3[E Ffgwtd—APHD-fingerf sk (A1, %8s 2 Al 5 TDR E £ H.AF , HHE:E[A]
TR U I Ui A I R 3 T A 4 R 2 T B A AR R BE (K TR K (Yang et al.,2019Db) .

[0005] 25 & a3, /N T 41 B A DY 23 PR BRSO H R I 3 75 L2 DT A6k BE (1) T A
TBITE R I EC A 2297 24T R TR SL 55— RN R, A R B K B BN GARI v B 16k - 1
XS FR I IE H AT T B AR W AE YR A AN 2 L S AR L3R R SRR A T E R S )
JR RS TR N RN 5 K4 S L R )R FOR 25 1 & ORI IS i o A6 K0 BERE AT A b o 55 47 T B
Fe/NET R B ISR T TR N 2 A R SR AR B, SR RS T E IR AR s I 4
PR o FL b, FERy TERE P (1) FOR) 3R A2t 22 R I 0 etk & W RR 5 S8 05 A e B R (ni 24k
A4 e I e RN B 5 5 T R, R AR R ANEE I 2 B o 2 —  TEAE R K B I RE i o R
TEKn e 52 A A2 W) A AE ) e 1 B B o S AR A B T B 8 TR I VE A B RARAR B B T R
B, VP2 BN S Y 7 XA Y6 A 12 L] (Zhang et al.,2016) . 9N 4H A L P4505K
JRFEIA, CYPT04B2FICYPT03A3 , 43 Al 3B it 2 C16/C18 AR i BR 7E o BiRL B AN B EERR 1) ¥4 3
1, XK FEAE 23R [ 1 2 FLE R A BE R T8 O FE R AL AE FH (L1 et al.,2010;Vang et
al.,2014;Yang et al.,2018) . JIGifRI% 12 B ik SR BEDPWAN i [ R It 5k 4% F2 Mg DPW2, 7E4E
2R B R T R R o 31 5O 5 R P B0 5 T SRR 2k & i e, 33t A 4
IKFEGER B (Shi et al.,2011;Xu et al.,2017) ATPZ;& 2 FHABCG15/PDAL ABCG26 1
ABCG3 P [E] A% , (H X & HIhGE , NIE 25 K B Ak T iz A E 1S 2490 Qin et al.,
2013;Zhu et al.,2013;Zhao et al.,2015;Chang et al.,2018) . Jg %% iz 55 H0sC67E
TDRFNGAMYB R % , 771 5 76 24 5 N 5 3z Gk i )2 AT HR J2 2 18] [ AL FIT TG PR A6 93 A1 B T T o0 T

4
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I F 25 5> (Zhang et al.,2010) o H i -3 - B ER LS 1% L 222 (K1 OsGPAT 338 1 1%
IKFEAE 25 N NG B 2H 70 AU AAE 24 2% 2 A B PCD , JE T i 4 K AR E AT K B (Men et
al.,2017;Sun et al.,2018) .GDSLJE ifj g 22 K RSM2:8 it 142 48 245 H 1 g o A , 52 A8 24
BE TR BER) K B IS REARIEE &, N g8k & 1% (Zhao et al.,2020) . kb4t
WDAL (Jung et al.,2006) .0sACOS12(Li et al.,2016;Yang et al.,2017) F10sNP1 (Liu
et al.,2017) AR IE W15 HOR 22 9 AE V)& BRI, IR SEFE DR (1) D R R A T 8L 17 4E
24 A 52 AR R BE ) SR B, 17 ELIE 30T 20 WA il R AR I B i o S I, IR B R TR 1)
Dife 4w A0 BAE HE, PCD5 3 55 DR 1A K 22 B8 M SR AR AR AE 5 I AR TR G FIAE A SM BE TE ik
T R e R B B R R BRBA A R tdr o pteleat] - L flldex ] S8 AR AR AE /N1~ 1 25 B0 HY B
/N T 3R R AN AR Ry BE IR (L1 et al.,2006;Li et al.,2011;Niu et al.,2014;Yu
et al.,2016) ;CYP7T03A3.ABCG15.ABCG26,0sACOS]27E 484k |2 418 B i F P4 fift i) 9% 15 /= 4H
i e FERG 1 9 AR A bt A B M 5 7 Y R SR IA K (Qin et al.,2013;L1 et al.,2016;
Yang et al.,2017;Zhao et al.,2017;Yang et al.,2018).

[0006]  /KFEHH a/BiK ffE 24 K OsLDDT L2 /K REAE 2 & B FIEMEAS & BT 7 v R A ki,
53 B SE [ K FEOSLDDT 1 BE PR, BRHZ I PR R AR S BUK R HEEAS & 1 R I8, [ BHOK Fa A &
TER W B 50 AL B it — 2 R AT KB RN E A F 0 T HLER RSN, KRR R A=
VKB BT R LRS00 5 o R B, K Ve A 3 IR 7 FH - 7K g ot P ) A X R 6
KAEE P TAE#H BA =B

LZRAR

[0007]  H&T b, AR EHE) H RFE THE i — Mok RE 2L OsLDDT L S F , [ B 1 /K Rt
ANEEMIE 15T WL K ARG E PR 1A 80

[0008]  AACJZ BHER ML T — Pl KRG HE M K B B KRG ZEEIOsLDDTL, By id 7K A 2 [l
OsLDDT1Jy gt tn I~ — i | Jod J7 41 (1) = AT

[0009]  AEFEFERFHIUISEQ 1D NO: 3FT/~HI A i s B

[0010]  B.fESEQ ID NO:3fR Al B LB B smn— AN LR R HAA
[F S ThRE I AT A I B R

[0011] 4RI, BTk /K AE 3L Rl OsLDDT LA 5 51 9 PA S AT — TR TR 91 -

[0012] i) SEQ ID NO: 1M R4

[0013]  ii) SEQ ID NO:1FT/~HIAZ TR 7 51 2 BUAR L B S AN/ B 386 i — AN 22 M % R L
FIAEHHIR Thae B 1 AL T R T 41 5

[0014]  iii) 7E/™A% 26 MF T 5SEQ 1D NO: 1HT7R 741 4228 H Rk AR Dhe & 1 A% I
FF3, TR PA% 2 A 7E 270 1% SDSIRI0. 1 X SSPEEE 270 . 1% SDSII0. 1 X SSCYA W 1, 7£65°C
AT S IR B

[0015]  iv) 51i) . i1) Bliii) P RriR EHER 7 HI 2 A90% UL ERIEYE H R IE MR Dhie i E
TR R T 51 o

[0016] A% BH4RAE T BTk /K G 3L P OsLDDT 14 B2 FH , A0 LA R AT — T E LI 37 H -
[0017] 1) HT A HEMHER X8 ;

[0018]  2) H TR MYI A 1
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[0019]  3) FT A4 EE %

[0020]  4) HTHE S FIEL R

[0021]  5) FF il & #L L HEY

[0022]  fRIEM , BT HE P B HE R AEY) o

[0023] AU BHERGE T —FhEEPEA B AR & IR 51 KK FE 2R 0sLDDT1 3 N
ANBKFEHEART, R TR B B IE R A0k B A4S SR IR E 1B .

[0024] AU BHERAE T — b TR I /K FE A 4 AN & B9 INDEL 4> F-A%ic, 7ESEQ 1D NO: 112
fith b Gh 541 207 B JEA

[0025]  fLikfr) , BFIR INDELZ» FA5ic i FHSEQ ID NO:5FISEQ ID NO: 67~ 5145473
[0026] A% BHHZHE 1 ik INDEL 73 ¥ #n ic AE e MK AR P A & H R R

[0027] A BHHRAL 7K AEIE I OsLDDT LI B FH o 4 BH @ ik Ty R B #b S 36 72 7K Fd Hh 36 iE
T H:PRIOsLDDT LY TiRE , FHpCAMBIA1300-0sLDDT 1t ik H AL Ak 588 4 1dd t 15 , % PR A
PREERL T B MK, BID)RE BAMZ IR B MR I« A K BH K FE0sLDDT L L (Kl Dy e v 2k fe
TR T , TTIEI BT AH R AR g5 S B0, vl T AIHIREA & &, fE s il =&,
;T 2458 K R B b o AT AL, OsLDDT 12 [R A 42 A6 % /K REREL AR () T 5 M ) S B L [ o A
R 7R T K REHER OsLDDT LI AE W) 2 DhRe , WK TR e AN B R B PRt 7 £

F3 15 RF

[0028] P& 1 09 R A AA S TG H P80 15 (I EMS AL 7 75 AR H 42

[0029]  [&|2 9 HF A= B b ik 8015 A G AR AR 1 dd t 1 16 24 RS VI THI T2 5 He b R 20 g B A A 45 8a
WHATE 25 K B I 2B N 1ddt1 SRAR K S 8alt 1, 1625 K B I AS ; B 2C N B A= 71U 55 8 bt 3
Wi R BIA, E2D N1 ddt 1 AR R EESbIN JHIE 25 R BIEAS , W 2E 9 B A= R4 SR 9 HIAE 24 K
BIEA, E2F A 1ddt 1 RAAR I HITE 2 K BIEAS  BI2G B A 100 HIfEZG K B IR A
K20 A 1ddt 1 AR S 100 A6 245 Kk B IR 2T NP A RU B 11 ITE 25 K B4 2T AN
1ddt 1 RARREE LI JHTE 25 R B4 KON P A R 28 13 JHAE 25 R B4, 2L v 1dd tl
RARE 130 HITE A R B IR ES

[0030] &3 A AR MAKE IR 55 1 3 AR A 24 N 1 BE FNAE #y AR BE HEAT T I Be L 53 45 R 5
SANEF AT AL, BB N RAAR 1 ddt LINAE 2T A s IR BC N P A= B AR 24 A BE R I 5 1
3DARAZAR T ddt 1 TE 25 ANk JEOK I 5 B SE A B AR A 24 N B ORI s RISF R R AR 4R 1dd t 1
(R AR 24 P9 BETROK I 5 B3GR B A B 24 A 1Y) % PR ORI 5 R SHA RS AR 1dd t L A6 245
5 IR ERARTROR ] 5 P 3T 9 M7 A= Y (R A8 K R 45 4 5 B 3T AR AR L dd t L AR R b 25 44 s ¥ 3K M
B A TR Y W00 2 TR 20 A5 75 10 D00 £ FR0K3 255 I 3L 9 1 dd t 1460y hr A1 S T B SRR 40, TS AN
T 5

[0031] K] 4 Ay AR A Ak RN BT A2 AN () 2 6 I U8 A 248 U0 T 10 328 e Fl A W s o S, L
I AA 9 BT A= B H 18015 58 9 HAZH Bl 2 At vk 4 G B 5%, /Nl MDY 43k R R s+ K (&
4A~E40C) 5 B AD~ B AF R IR T [R] — I IR AR 1dd t L 25 B )2 25 1AL, I B R — 28/ ig
T-ANML s EIAG~ AT 565 1R H1 M A= /N fl 7 4k SR g AT A 3 56 0 24, FH L35 TR BROAS R )
(1 AT , 95 B 2 40 B 4k 22 B i o /N R B TR AL Ok R ATHR A I, 3 IR FE AR 24 1 B

6
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TE R, H 8] 2T B AL s 4T ~ BT AL T 9% 748 7k 48 B J2 40 B s 28 O A B AR A i B 5%, ABLATS
SRR BAFLE , /M B T 9508 )2 PHA 28 1R Toik 3-8 78 2 108 720 i H B R fd B B %, 1E
2N BESCTE T 5 IR TR 1, B B 18] J2 AR AT SR A AE 5 Bl AM~ 140 N FE AR 24 K 8 1 B 1 218
H, BT A 7R P JE A N 8 R A L 5 A R AR /NPT P R R R 7 S R R R T i 5 1 4P
~ B4R TR ) N 2 A0 B AT SRR 2 2B R 58 A PR A, /N R F i R b 28 R 2 4
PRLREE i = A Ok SR AT AR 0T, T BN T 58 A R AR TCIETE BUSCEE R KL, 24 2 N TG /N
T YR JE Gk SR

[0032]  [&]573k FH1ddt1 X 024281 F FEARAE 9@ M AR, W18 IR IE B TRt 1dd L LAz /R
SYL ARG BRI InD3AFNRML 4327 55 25 74, F) F A S 56 =5 11 A b i gt — 20 K oA e r
ZRM14282FIRM3866 .2 [1] 5 3t — B4 K e A B AR F- 7 X 1] 9 152 7 InDe 1 51470, R FH10784
Ra btk B | B 20 1dd t L L RS 41 58 7 2 JF - 44 F1 JF- 462 8], W B BE B 29928 . 8kb , 1% X |A]
AL TN IR AE (BI5A) , i A & O s 45 HK FE AL 25 FAE A K B MO 2EA , e
PEHEWT 5 1% 9 AR JE R & — AN 438 B0 /K R R PE R & 3L IR o 38 3o 0 e Bb o o B, e IR AR A A
ORFAFIZEIN N & T S 10N MR b R A T — N T—Ce i (BI5A) , T3 H cDNAJF 1
3 NT3bp , HYu g ) & 34 R B BG4 2R, BB BN L3RR Ja Bl R 5 A
21k (BI5B) , HEMZ RAZ ] G2 511625 K B W T A TC Ak 1 JE IR i RUR vl e R H 1
FE ] o AR 2% 2 A8 o7 A, ) P B #) 1k P VD BamH 1 ¥ 11 T — /N CAPSHRiCH ™ 14 3|4, 7] B I )
W TR H (1 BCUITT , 10 8 A BUAR R BEASRE R VT, BC,F RE AR U] 52 2% &7y B (B150) 5
[0033] PR 644 % I 5 3o AF B T I pCAMBTA1300-0sLDDT 1 [ 2k A (W1fEI6A) , 4k 3| 5 A8 4
1ddt 15 3R A5 55 SE DR R AR , 20 ) % 25 55 78 N PH PR IR RBLAR LE 3 PRt K |, - el R A S EORE:
ML R I, F5 FERME AR A 25 5578 N AL B0, 18 B K T80% (K6C) ; FFilE IR 2 58 2 pk
R I/ INEEE T gl s L R 5 B AR AR (K6B) 1% £ 2 i3t — 25U B ORFARI 4z
A T P Ldd t 1 RARARAEL) K B W T o AR RV AS B 2R A

[0034] &7 H0SLDDT1ER [ I 5140 M AT 1% H AT AE KRG B2k AR IF NSy h 5
LDDT 1% A AHABLBE & T-60 % (1) [R1 R a8 H 34T 1 2 B P HILL T, inE 7ART 7~ , LDDT 18 [ /& &
PRsT 53— D IRATE FAMEGA . 75 H 1 O RN B AR 57 8 A P I L 7 LDDT 1S H A YR 8 1 ) &
Gt AR, 45 R RLDDTIER 0 5 oK /N L AR R AL TR — b o i (BI7A)  FLIR] s
FAABLRE ik 97 % o A T 3t — B S LDDT L ZE DR (1 Th e , AT T He it i) & (A AT AR5 B 2
M MR PERiceAnnotation Project (RAP) il e b X iZ 8 HVE R N DR & & AR 201
UDF726 4% 57 45 Myl i) — 85 [, #E— 5 R H InterPro%ud E 6% 5 1 #E4T 7 51 0 A K B
HAETHBE R Mcol 1ERE 58, (2-649) , TR~ X BN 5290-6 152 IR , 7E I IR 51 45 149
$a v B3 = AN R 6 M3 (55295-323.343-369.461- 48247 L IR) 14 o/ BIK fifk il 45 ¥y 358,
(56497-587ThL & HER) F13A™ . H W CRE R Az & (35497-499.558-560F1589-591 7 2 Jik
f2) o R4 FER M, LDDT1ER H & fE AR ARHEY) o — S B AT 15 B R 57 10 15 5 RTMEE e &5 ) 35k
fRa/BrK RS H -

BIASLiERAR
[0035]  fEA R EHH, TR /K FEZERIOsLDDT 1 A gw A an 25 [ i J 2 (1) 2L R
[0036] A EEER)F I UISEQ 1D NO:3 (MATTLTPTQRYAAGALLALALRQAQTHQSVLLGAHHHHDDDD
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EEQGRTSTSSGGGGGSSSSSSNSGAGADADLWTHDSHGLLRPVERFLE IDPKAWSGLEETAASSEAKHHIGAFLRT

IFEEDGESSLDRSVQELALAKGVDVMVMSLGNDSEVGNT IKGGDQDALPSSSGTDKSPGESSHDDQLG INKLTLDD

TPANNHRKMALLFALLSACVADKPYVSQEEEDRKSTRFRKGYDARHRVALRLLSTWLDVKWIKMEATEVMVACSAMA

AAKEQEQSQESASPKSKWEKWKRGGI IGAAALTGGALLATTGGLAAPATAAGFGALAPTLGTLVPVIGASGFAAMA

TAAGSVAGSVAVAASFGAAGAGLTGSKMARRIGSVKEFEFKPTGENHNQGRLAVGILISGFAFDEDDFCRPWEGWQ

DNLERYILQWESKHI TAVSTATQDWLTSRLAMELMKQGAMRTVLSGLLAAFAWPATLLAATDFIDSKWSVAIDRSD

KAGKMLAEVLLKGLQGNRPVTLIGFSLGARVIFKCLQELALSSDNEGLVERVVLLGAPVSVKGERWEAARKMVAGR

FVNVYSTDDWILGVTFRASLLTQGLAGIQATDVPGVENVDVTELVDGHSSYLSAAQQILEHLELNTYYPVEVPLSA

ANEETDGTVAQ) P/~ B 8 H Jo 5 B

[0037]  B.fESEQ ID NO:3fR Al B LB B smin— AN LR R HAA

) S5 DR I EH AT AE ) 8

[0038]  ZEA K B, Pk /K AR R OSLDDT LK) FF A% A LA T AT — TiA% R 51 -

[0039]  {)SEQ ID NO:1ffnHIZT IR FH

[0040]  ii)SEQ ID NO:1AT/~HIAZF IR FI 2 B Bl e A/ sl 36 i — A~ 8k 2 M H R H

FkAH R DhRE B B R R T A 5

[0041]  iii) #E/™4% 2% 1F T 5SEQ ID NO: 1Fn 721 428 H AR K A E DiRe 5 2 B A% B IR

FFEF , BTk A 2 A 9 E 270 1% SDSI0. 1 X SSPEEK 0. 1% SDSII0. 1 X SSCIE R 1 , #£65°C
NARAE L H R R B

[0042] iv) H5i).ii)8kiii) TR EERRF I HA90% LA LA H R KA R e R A

JRIAZE R 7 51

[0043] PR /K FEIEF OSLDDTIM cDNAKI ZEF B FE %) tnSEQ ID NO: 2 (ATG

GCC ACG ACG CTG ACG CCG ACG CAG CGC TAC GCG GCG GGG GCG
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CTG CTG GCG CTC GCG CTC CGC CAG GCC CAG ATC CAC CAG TCC
GTC CTC CTC GGC GCC CAC CAC CAC CAC GAC GAC GAC GAC GAG
GAA CAG GGG CGC ACC AGC ACC AGC AGC GGC GGC GGC GGC GGC
AGC TCC TCC TCC TCC TCC AAC TCC GGC GCC GGC GCG GAC GCC
GAC CTC TGG ACA CAC GAC TCC CAC GGC CTC CTC CGC CCC GTC
TTC AGG TTC CTG GAG ATC GAT CCC AAG GCG TGG TCG GGG CTG
GAG GAG ACG GCG GCG TCG TCC GAG GCC AAG CAT CAC ATC GGC
GCG TTT CTA AGG ATA ATA TTT GAA GAA GAT GGC GAA AGC TCC
TCA GAC AGA TCC GTT CAG GAG CTT GCC TTG GCA AAA GGA GTT
GAT GTG ATG GTA ATG AGT TTG GGC AAT GAC AGT GAA GTG GGT
AAC ACA ATT AAA GGT GGG GAT CAA GAT GCT TTG CCT AGC AGC
TCT GGA ACA GAT AAA TCC CCA GGG GAA AGC TCT CAT GAT GAC
CAG TTA GGA ATC AAT AAATTG ACC TTA GAT GAT ATT CCT GCT AAC
AAT CAC CGG AAG ATG GCA TTG CTG TTT GCT CTT CTC TCG GCT
TGT GTT GCT GAT AAA CCT GTA TCA CAA GAG GAA GAG GAC AGA
AAA TTA ACC CGC TTC AGG AAG GGT TAT GAT GCT CGG CAT CGT
GTT GCT CTT CGG CTG CTA TCT ACA TGG CTT GAT GTG AAG TGG
ATC AAA ATG GAA GCA ATT GAG GTT ATG GTT GCA TGC TCT GCC
ATG GCA GCA GCG AAA GAA CAA GAA CAA TCA CAG GAA AGC GCA
TCA CCC AAA AGT AAA TGG GAA AAA TGG AAG CGT GGA GGA ATA
ATT GGT GCA GCT GCT TTG ACT GGA GGA GCA CTG TTG GCT ATT
ACT GGG GGT TTA GCT GCT CCA GCA ATT GCT GCA GGG TTT GGT
GCT CTT GCT CCA ACC CTG GGC ACA CTT GTC CCT GTT ATA GGA
GCT AGC GGA TTT GCT GCT ATG GCT ACC GCT GCA GGA TCT GTT
GCT GGC TCT GTG GCA GTT GCT GCA TCA TTT GGA GCT GCT GGA
GCT GGC TTG ACG GGG AGC AAA ATG GCC AGA AGA ATT GGG AGC
GTG AAA GAA TTT GAG TTC AAA CCT ATT GGT GAA AAC CAT AAT
CAG GGT CGG CTT GCA GTT GGC ATC TTAATT TCC GGATTT GCTTTT
GAT GAG GAT GAC TTT TGT AGA CCT TGG GAA GGA TGG CAG GAT
AAC CTA GAG AGG TAC ATC CTT CAA TGG GAG TCT AAG CAT ATA
ATT GCA GTG AGT ACA GCA ATA CAG GAT TGG CTG ACA TCA AGA
CTT GCT ATG GAA TTG ATG AAG CAA GGT GCA ATG AGA ACC GTA
TTA AGT GGT CTT CTT GCA GCA TTT GCA TGG CCA GCT ACA CTG
CTT GCG GCT ACA GAC TTT ATT GAT AGT AAATGG TCT GTT GCT ATT
GAC AGA TCA GAT AAG GCA GGA AAA ATG CTT GCT GAA GTG CTT
CTC AAG GGA TTG CAA GGA AAT AGG CCT GTG ACT CTC ATT GGG
TTT TCA CTA GGT GCA CGT GTT ATATTT AAG TGT TTA CAG GAA CTT
GCT TTA TCG AGT GAT AAT GAG GGA CTT GTT GAG AGG GTG GTT
CTT CTT GGT GCT CCA GTT TCT GTG AAA GGC GAG CGG TGG GAG
GCT GCG AGG AAG ATG GTT GCT GGA AGA TTT GTG AAT GTG TAC
TCC ACA GAT GAC TGG ATT CTT GGT GTT ACT TTT CGT GCG AGT
CTG CTA ACA CAA GGG TTG GCT GGC ATC CAG GCC ATT GAT GTC

CCT GGT GTT GAA AAT GTC GAT GTT ACG GAG CTT GTC GAT GGC
CAT TCG TCT TAC CTG TCG GCA GCA CAA CAG ATA CTG GAG CAT
CTT GAA CTA AAT ACC TAC TAT CCG GTT TTT GTT CCC CTG AGC GCA

GCC AAC GAA GAA ACA GAT GGA ACA GTT GCA CAG TAA) fli 7 o H
TITCKEL ) ABE A A 2 W 52t 451 1 F Os LDDT 1 5 [K] 26 54 16 bp o7 fifi Fk ik 2 58 AR A 1 o iZ Bl FEA B 2
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J&i » 1E K AG R R 0sLDDT 1 & A B 9 A% , i i (1 F i i s 2% 1k, fd 2 K OsLDDT1 2y i 3%
%Ko

[0044] A% BHERAE T /K A SEE OSLDDT L4 37 B, 4% LA AT — Tk LI 2 F -

[0045] 1) T HEYHER X E ;

[0046]  2) T MY & M

[0047]  3) T A4S %

[0048]  4) FTHEY AP R

[0049]  5) HT- il &R FEY .

[0050]  FEAKBAH, B A A0 A48 R AKEY) o 75 A B St Agi] H , DAKFEAE R R A A
WIEIAREE , 2545115 B 2L R OsLDDT1 Dy e o FEA K B H , 87K R BE R OsLDDT 1 Bl g e 2% , {8 A=
ROKFEHERC T K B 5% B8 A E 1 AR 1dd ] (HEYEAR B RRD thid %4k 0sLDDT 13 A
J& A S ARR T dd t AR EEERC T B MR R o B _E IR ThRE B ANSZEG v] A, ZE K OsLDDT1 5 4%
IKFEHENE B A DG, HEERIOSLDDT L IE % RIA MK F EH KB L THETREHE
PS5 EYE AR, I MR % K § EY T .

[0051]  FEAK BT, K FEOSLDDT 1 K TR R Gt M 5 &I A , ik Bk Fr v, (I &
MHEM A RAS, TR SR, ol T Al A E &, e mfilF =&, N H T 258 KH
B

[0052] AU BHERGE T —FhEEPEA B AR & IR 51 KK FE 2L 0sLDDT1 5 N
ANBIKFEEART, HER TR B B BT A0k B A4S SR IR E 1B .

[0053] Ak BHFRAE T —Fh FF A MK FE A AS B (1 INDEL 4> T4 ic , 7ESEQ 1D NO: 1)
filh b 2 55541 20 Bl FEA

[0054] 3%, BTk INDELA> FHRic R HISEQ 1D NO:4FISEQ 1D NO:5HT/S [ 514574
[0055] Ak BH$EAE | BTk INDEL 43 b i AE A M /K FE A 14 AN & A i 2

[0056] Ak BHHRHEK R EE K OSLDDT1 RAS T HUK FEHEME AN G 5 ) B /K FEREVE A B 164 W
B T AL B — 25 R AT K FERE AN E 2> FALER NS, KRG A2 5 R &
(1950 F- R AR AU ER SR AL A o (RN, K T 1 AN 7 22 IR B /K R A P I AR SR, X KRS B
Fh AR HA BB SR L.

[0057] " [fi &5 & St 451 %6 A R BH 2 it () KRR I 1 AN & PRI OsLDDT1 A H 43 1A i AT, FH
BEAT VEAHR LR , (H R AR RS0 S A THR AR A ok A 2 B A3 5 L 1 B 5

[oo58]  sijiifsl1

[0059]  1ddt1ZRA%{A&AIEF A= Y ZHB015%3 Hil >R H Jé FEDS800KL fih AHAL AN K /K%K W] Lumur V1237
PR FE A BB (BB IE, Dy /R PERE L) S E K R R FIAE 2% B 255 M Rl TE T, - KT {6k G
o AR AR 2 FIAE R b 22 UM R IR AR MR FE 1. 2% I T, - KT b (Z93080) , SR J5 7E 4k
R RN RO

[0060] [ 1 A ZAR AR KR TRl RS K80 15 FIEMS b 24 B AR AR o 1% RAF A 1 dd t 1 BRI TE
HRIAI BB Tk, MEEEWE .

[0061] L1} 1ddt1 F838 44y 53] 5 B 4 7 R102428 4458 T 72 A= [IBC F, FIF | \BC, P RIF B A
Iy AT N 4 SR N AN B B AR R B SRS .

[0062] %1 1ddt1f7 fHIEE T

10
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F>
Fi 4k 4% )
B & : _ RER 2 G oo
o e (?dﬁ) * e
[0063] :
lddt1/Zh8015 82.32 365 115 0.28
3.84
1ddt1/02428 86.59 3322 1078 0.59

[0064] 455 IR, BC,F HIF Btk b PR 35 5 87 A AR, T BC F,ANF Jr S RN, B A4
RUFI1ddt1 R R M 7 SR E3: 1 BTk R D , b AT WL, 1dd t 1A SRR —
X R P A% 2 (R 4 o

[0065]  SiZjsti 5|2

[0066] Py U]y W52 1dd t 1 9878 R FHEY A AU ZHBO0 1548 24 K B i 1%

[0067] (1) BRI 5 - 2636 R I BT A= R AN R AR B[R] A B I HAR /NE , SL BB T BT
T PAATE TE I (Vo e Voo Vaoorm= D+ 52 90) HH I & , F I LS R AR <, 15 L 2RI
B, BB AR, B AT HIFAA, [ 52 24h.

[0068]  (2) #f FETPIARG Bt /K « 42 RRAEA BEKEAF: it TBCEE AN [B] FR) /N b 5 25 800 5 1R AT PR 166 2
TR . 50% 2% .60% L FE . T0% £ .85 % LT .95 % LT % 2412110 . 5h; AR J5 100 % £ T
Th I N2 4 AL B 2h

[0069]  (3) Fiiy51% : oK ZBE 5 Technovit 71004 52 R BB A TC R TS 3 Wi, 724 C i
Bi%E2h,

[0070]  (4) BiFE B 1gtF b FTAE T 100ml Technovit 710084 g FL R iZ B W , fE4°C it K
AT

(00711 (5) A3 K Im LA AL 55 T H0 N 15m 1202 5 H L RS 2R 57 DN\ L IO o 1) A 3
MRS, BRERE I , DA 9 A WREE ] . 3R 6 58 A » FE L BRITE 65 C ML AR R Mk Hedd /2
4, EEIFE S AR RERI AT U] o

[0072]  (6) ¥) Fi : ANEI L HefE Leica RM2265F347) oML B0 A, Y17 )5 Ay 2um. 28 K
R B B AR s e, R A L EZ60°C R TS, FlLeica DM2000Y 27 3 i s Wi 82
FA .

[0073] iy 1 i3k — U B A S ARARTEAE 245 5 B I R R A7 0 1 200 PR 2 e, FRATIRT B 2 AR ik
8015 FNRAZAdd t 1AL Z53HAT 1 WA DI THOW 82 . BF AR T AN 1 dd t L2 (MRS E AR L2 K B 11
Salif {ATF U i i 3 o 75 £ 8ali B, 75 B Az 70 AR 10Ky BR A1 B B AR T 1, AL , TE 24 Py A
B A TE] T AR A2 Ak, SRES 2 I M BT T 269 4 (B124) s fE1ddt 1R AR, ek BEZH
J R DA 3B Bl A A, 1E 2 SR B 2 4T s VA AT i T e e 2D (E2B) - 7ESDIE H , B AR T A
24 BE v 0] 2 IR T IR A, /N T BE AR A S B A, 28 2 BT o A (B 20) 5 T
1ddt 128 ARpRf A 8] J2 BH B A7 1E , BL 3 25 1 3 v 18] )2 438 4k, Y ik AN 43 24 (K
2D) o FESE O I, By A= 2R 0 Bl 2 A0 MR IAR A VR G, [ BRI MDY 43k R BT HH R (B12E)
M0 7E [ — P B AR dd 1 I 9008 E i 2 YAk, T R — 28 /N 74, (H A IR 2 R A5
B (E2F) AESE 10 B, B A2 BY /N f 1~ 40 B A4 R B S8 389K, 76 48 4R P T J e s R e,
J 0 PR A T R 2 2 PR ) oL B A A B g 1 R, 5 S5 OISR LL , e B AR vk (B126) 5 1T

11
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lddt 192 I B IEAK , /INME T8 KIS E E B R E 28 = gy, RSN, K2 50
740 B AE % WITT 08 490 45 (5 i (BI2H) o 55 1 LINE 37, B9 AR AR 28 1) /Nl 14k S8 18 K, T R
AR A F I, R 2 40 4k S04 i (2-1) 5 1 RAA 1 dd 1988 2 8 2 55 100 3 55 2%
i, IR BB AEAE AN U 2R 20K, 5 9808 Z Rl & B —ite , e 2y BE it — D[R iR 22
255 (KI2]) o 2 EB 13 3, B AR BUAE 245 N 35 AR RRE , Ar T A AR IR PR AN LK 2 8] H 0 22
IR, R T Ay L AT S HE & (B 2K) 5 T AR Rk 1dd t 148 245 P TS v] WAE R Hi, H
ANTFERL, AT %2 21 e RE AL 2 R (K] 2L) , ANAF 7E — LEf5 AR I () Uk IR W o2« b o1 5 B A Y
H 801548 2] BE [ 1] J2 75 8alt HATF UG K4 fift , B 22 28 OB 3ol 2 A i 56 1l » Y JE AT g . 7
ST HARR ARV %, B )5 RRITE LA R B — 2 4IHE s (H 1 dd t 1 SRR AL 24 90 8 2 A ] J2
ST 21 25 1 LB A A G 80 A Y i B 2 B 1 3 4T, SO R B 5 B S 1 P AN A, T el T I
1T % AR s e A 8 o, 3 B2 N IR/ IN T A RS R AL AN SR T B B R S AN R T B
BIAERRL . LA 25 SR, 1dd t1 SRARR G J2 B i R4 A7 BERE 11 73 4 AR AL dE AR 35 A=
TR, g 24 SR A A/ NETEAF

[0074]  SEjitif5l3

[0075]  F#fE B W82 1ddt 1 RASAR NS AL RITE 25 K B i fE

[0076] 1) A W U] 52 < B 1 dd t 19875 {7 AT A R 5 (1 A4 , S RIVR 2. 5 % [ IR I v
TR o 26245 I B R o 75 BT T BT, BB A (R[] 5 A o, AR i S AN TR S e R, LA
G A it A PRI 2 R e TR A 245 2R T 45 ) o 2 PR o 0  AR P 8 Ak 388 5 v () 08 A P B o
[0077]  2) M 7K « Fi 7K A B 7] 325 555 R B Ah 38R 7 925, Pk — AN [R] (1) 2 K B S5 — 20 1170 TR M) Ak 2 3
S TEIK B PR 20min.

[0078]  3) T-H S W5 : Il 5 5 -0 . AEHiachai HCP-28YIlf 5 s 1A b HEAT HE T4
ARG, fEliaci SU-01081 494 85 ML 48 25 FA ek R S5 i - 4a e

[0079]  ZRAFAKHEAR 25 13 HAMKIAE 245 P AEE RN K AN AT 1 3130 e B 0 82 . e 46 24 38 Ak
B WA B AE 2GRN, T RAR R 1 dd 1 97825 B S bk B A= Y ) /s A T-92 (BI3AV
3B) o X AL 24 HMEE TR M 52 B, 8 AP B A AR A 2 R T L s 7R iz , 3R T IR ok 51 R D
T AR AR A6 24 A1 2 T 48 4 A% /)N , FLER T 5 o0 A A AU (B 3C~ B 3E) 5 i3t — 20 W%, 1%
S By A A 2] ) B SR THT 350 50 Bb 23 A o5 350 ELAR U 5 E AR B4k (B 36) , T SRR IR I A6 2
PN BERE A8, TR AN KN, 2R T A WL 5% 381 1 [ AR B AR S 4 o (1K1 3H) o Bl Jim 0k L AE A R 25 4 3t
AT W EZ R AL » A R 0 A8 e S R0 T F) b BROER, 3R i A W R L (BI3T) , 1 SR AR A8 4
AE 2R (B3)) 53— 2B UK BUR B, B A R A MR 2R T 20 A 25 WU R 70 2=, 1
Ldd t 178X A A1 B 28 8 ok A A 4, TS A I (3K B BL) o AT L, SRR A AL 24 BERE 1) S K
P AR 25 55 T8 ORI AG 42 A7 AE J S5 s , A DU LA 25 BERE (W R W IR S5 T & i 5612 Kk
AT PRE AR S, AT BE S AR JE S TR JE A ) B A R R

[0080]  Sijitifsil4

[0081]  iBEHTHL BN 82 1ddt 1 RASAR AT A= A 24 i B 1

[0082] 1) At LI 5 < HX 1 ddt 1 R A FH BT A AN [R] & IS ST e 1K) A, 25 5%, 12
TEHTECHI2. 5% B R B (0. IM, pH 7. O B BR 2% M C 1)) vh , #h 3L Z Ab B, 4°C i
[i] 58 5 it s O H S FEE 2, FHO . IM, pH="7 . OF¥I B IR % Ve R i BUR, BRI 1 5mi s 7E38 X
fig P 1 96 IR IRV VR 9] 58 #F i 1. Shs (BI R B FR VAV » [FIFE FHO . IM pHT . OF) B IR 22 M VIS

12
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FEh 3K, B 15min.

[0083]  2) /K : FH30% .50% 70% 80% 90 % F195 %6 [ A6 JBE 2 W Vs v %ot AR it i AT i 7K Ak
L, BEFP RS R AL EE 15min, 75 FH100 % 1 Z BEALEE 20m i n ; 5 fe 3ok B 21 44 P4 i A 3 20min
[0084]  3) &% : AL 5 N EHAR S (V/V=1/1) Z:3FE 5 1h; 75 A AL 770 5 79 R 1)
TREW (V/V=3/1) &b BERE T 3h, 2 )5 , BE A Al AL 57535 1 7

[0085]  4) A S ELHE U AW 5% < B 42 ik 157 Kb 2 ) o B3R SR, 7O C G 7, B A5
ORI FE S s MR fELeica EM UCTASHE V) A WL U1 A, 3R1570-90nmI V1 v, VI i &
Py A5 R A T VU RH T TR XU B 5.0 96 L B M AT &% B 4 10min, fEHi tachi H- 76502837 it
Berh AL 2GR S IR AR R

[0086] TR A AR AN Y A= AN [F] A B I AR 25 B U TR (1) 8 S M B R 8%, i3 — 2B R 9T TR
AR ddt 1IEAE 2 R & Ik 2 A A7 78 ) SR B o 7 SO 3, B 28 7Y Pk 801 548 5 J2 241 i A< 4 G
IR, /N DY 43 R T HE R (B 4A - B 4C) 5 T [R] — B B R AR R 1dd t 1Y 9k B 2 25
b, 3 B R — 2 /N T 40 (I AD- EIAF) o 28 1 LI HHEF AR RN 4k s 3 AT AN 25 0 22,
FHE. 35 5T AN BRI PR 28 T » 988 2 40T B 4 82 B A R /N 1 R B SR (LR R AT 3290
J » S EARTEAE 24 9 BE T A, A 1) J2 98 R AR AL (B AG-E14T) 5 10 S AR AR R B 2 441 a2 5 9
BRI G ABN IR R EATAE , /NET- T 900 2 9 238 TGV 3R 18 78 R (W E F= Y R
H IR AR IR AL I, A 24 Y BE S I T8 5 IR AT 1 » [R] B A 1) 2 i a4 SR A7 (K14 - B14L)
FEAE 2 0 B B S5 12060 399, B A Y P J2 400 Pk AN 8 2 2 i e 4 I A, /DN 07 PN e e kL 78 5
JSCAAE R RLTE i (B AM- 1 40) 5 11 FRAZAA 1) P 2= 40 i AN 288 2 40 B AT oK 5 A P, /N K
B I A D SRR 2 A R e A T AR 2R TR 5, 5 BN 58 B R TR TR
TERTRL, 2455 N TC/INL T, DR )2 4k S P4 AR (BRI 4P - TRI4R) IES21ddt1 5 AR 2 R 9k 2 4
R AE LT BRI 22 73 24 1A 53 0 K R AR IR S EUE M K B8 72 2 BIE TR LS
A FIFERY 22 55D 0, B AR PR AR TR TE s o

[0087] Sy fsl5

[0088]  fE1ddt1/02428BC4H Frf3F ATAEMIF, 73 B REAA T, B UG AER BUHEMEA B Rk
YENTE LA B 1 %6 R FIBSA (Bulk SegregantAnalysis) filff IE % ] B MK AA B HE K
ANDNAL, SR 5 ] AR S 56 5 R A7 B 38 20 3 A T /KRB L 2 5% G ok b HAERIFEZh801 5 A%
024282 [ Z & FISSRA InDe 1 73 F AR 10 HEAT 07 126 , 4 AL JE [R i i 72 B AR — SR YL o ik
PN Fhrid Z 8] AR #Gramene (http://www. gramene. org) FAERE H A<M FUAIFEI3 111
4= FE R 2 7 51, FIDNASTARB A4 384T 2 H1 EE 5, F-48 InDe 1 fi7 £, ZENCBI Primer-BLAST
(htps://www.ncbi.nlm.nih.govtools/primer-blast/index.cgi?LNK LOC-BlastHome) ¥
ST R BT InDe 143 T-Fric, [F I 20 BT 1078/ Ba itk BBk , Xof 9 A8 Jk PRl 3k AT 45 41 52 o7
[0089] ik FH1ddt1 X 02428 F2FEAARNE g e AL EEAA , W10 B B I e 4 1dd e 147 5 5341
PR KEE FRic InD34 FIRM14327 5 %5 3% 8l , B A S 56 % 1 o Ie bR id it — P HoA e o &
RM14282F1RM3866 . 1] ; it — P4 K& AL AR I AE B IX 8] PN % 1 InDe 1 514, I FH 107844
YRR I 2B 1 dd LR RS 41 2 67 22 JF - 44 1 JF - 46 2 8], ¥ HL EE 25 29828 . 8kb , 1% [X [A] A
BLE TN FE TR AE (B5A) , HAR AN & O I8 142 il /KRG8 25 FTe by 8 FHOCEA , itk
HEWT , 1% AR FE DR R — A T KRR REVEAS B 2 R Ji s W P b R B, IR AR A 1dd t 1
HORFAIIEEIN N & T 510NN P b kA T — N T—Cie 4 (BI5A) , FEUILcDNAJF
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5|46 N 73bp (SEQ 1D NO:6) , H4mhid 1) & 2 1 f oM @B E AL N 22 208, H R BB LINE
R GBI AT £ 1k (5B, SEQ 1D NO:7) , % R AR v] g 2 5| S A 24 K B Wi JE A e 1E k0
(R BRI, i BE PR AR T RE S H 0 JE D] o AR 12 R A8 o7 e, ) FH BR i 14 9 DD BamH T ¥ 1 17—
CAPS#H5ric (BamH1-F: TCAGCAAGCATTTTTCCTGCCTTATCGGATC,SEQ ID NO:4;BamH1-R:
CAGTGCACACTGACTATCTACAGTATTGG,SEQ ID NO:5) , o] S Bh ik 484K 1 B 1) B BX VI JF , 1
B 2R RRH R B BN RERE V)T, BOLF LR AR U 52 2 3 ) (BE150)

[0090]  sEjiifsl6

[0091]  pCAMBIA1300% {4 #4) 4 « AR T 1y f e 2L K] 72 2 1 vk 514 » LA ZHB0 15 [K] ZH DNA
BEAR 3G T LDDT1 A FE R ZHDNA Jr B, 1% F Br 46 2369bp HUiE 7 41, &K gm g X DL AL
862bp )7 %1 . K FHIn-Fusion (Takara) A5 #2071 &6 % BUEH B £ EcoRT AIPs t
A A AL B AR pCAMBIA 1300 F o 35 A0 K i 1, 28 R VR /57 k18 pLDDT L = : LDDT 1 - a JiuRL BH 14
TLRE K FHARAT A S A 1 dd t 1 RASR SRS S @A 421

[0092] #4483 W 5 56 0F B D () pCAMBTIA1300-0sLDDT 1 [ 24k (AnE6A) , %5 46 ) 5 25 44
1ddt 15 3R A5 55 SE DR R AR , 20 ) % 25 4 78 N PH PR IR RBLAR 1E 3 PRt K H - e R A S EORE:
ML R I, #5 FE RME AR AE 25 5578 N AL B0, 18 B K T80% (K6C) o FF IR 2 58 2 pk
R B/ INEEE T gl s L R 5 BT AR AR (K6B) 1% £ A i3t — 25U B ORFARI Dy dz
HAHE AL 1dd e 1 FRARRTE L) K B W T TCAE R I P E A B 2R A

[0093]  SEjitifs]7

[0094]  OsSLDDT1Z& [ [ F 40 ¥t

[0095]  FRATIXS H BUEKRE K FNEEIF /AN MY 5 LDDT 1 & A ARBLE =5 F-60 % 11
[EJREE [ BT T 2 EFHIEL ST, i 7- AR, LDDT18R (A & AR 57 5 7 — B AT 1d FIMEGA . 7
X H A E A GRS B AP AU S T LDDT LS H R 1 10 RSt , 45 B 5 RLDDT 1 (4
KN AR A AL T R — b i (B TA)  FLEJR AR =R 97 % R T HE— 2D
WFFCLDDT 1 K 1 DO RE , X Fo b 1) B 3 AT 2E M5 B 22 /0 M . iR FERice Annotation
Project (RAP) ##i& i 5 1% 55 VE R A THAE AL & A& M UDF7 26 57 45 M3k it — 28 5 1, gt
— 3P M InterPro¥i#is FE X% 8 E HEAT 15 51 70 A A3, AL 8 5 IR Fl c o 1 1R i 485 14 338
(2-649) , Jr5F XN 55290 -615 N FE R , 77 AR 53 5 M35k b AL 38 — /N5 s 5 iy 3k (55295-
323.343-369.461-482/7 Z JEFR)  11~a/BAK Ml 25 A4 4k (5497 - 58717 2 B IR) FI3ANER 8L
B CHA R AL A7 15 (55497-499.558-560M1589-591 7 28 HEME) o ik 4h LK B, LDDT1ER (A /2 £E
RAFHEYH — S E A 5 AR 10 B8 R e 45 M3 o/ B/K R R AR 1T &

[0096] DA b BT A2 5 i B I AR 3k S it 77 =0, B 24 48t T AR AR S i) i RN
TORUL, FEAS B A R B BR B () BT HE R 5 38 T AL H 5 e g AR 1 5 308 4 e 3 AR i i 41 o
MR B ARG
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Fra3&
<110>
<120>
<160> 7
<170>
210> 1
211> 7610
<212> DNA
213>
<400> 1
ctatgacatg
ctcccactac
ccggeggege
cattgccagg
ggacgtcatc
ggttcteetg
ctggctecgeg
cctcgacagce
ggacgccgac
cggceggegsce
cataatggta
gagttggcga
gatcgagtgg
ggagctcgece
ccecttecte
cctccacgag
cgtggtggte
cgegtteegg
cggatgctte
cgggatgtac
geegggcegsgce
gegegecegeg
gttctcgatt
gcgtgtaate
aaataatatt
ctagaattca
tatctgtaga
tctttacccet

SRESIN LTI
IKFEHEPEAS B L K OSLDDT 1 e 4T ic Al wE H

attacgaatt
ggccacttcet
gcccagtegt
agagccggeg
tttcgegeceg
caggagttct
tggctcgacce
gtcatcgaca
atggtggacg
ggcgagcetge
cgtgccatte
cgacaagtgc
gcgatggegg
gacgtggtgg
aggtgcgtcg
gcggegeess
aacgtgtgga
ccggegaggt
gagctcctge
gagctagagc
gtggcgeegg
aggctccgeg
tggcgecgaga
tggtgtggac
tggatgtgga
aatagaatat
agcttcttga
agacatgggc

SIPOSequencelListing 1.0

ccatcgccta
ggcgacaggt
ggcgegecegt
aggccgtcga
ccttcggceac
ccaagctgtt
cgcacggcat
ggatcatcga
acatgctcge
agggcacgct
tgacaccact
aggacttcgt
agttgctgca
ggctcgggeg
ccatggagac
actgecgtcgt
gcgtcggeceg
tcatggeggg
cgttcgggte
tcgtcgtege
aggagctcga
ccgtgecgac
gatgcgcaac
atcgtatgca
tttcggetga
ttttttctea
ttcacgagat
gtcgatatgg

NTF%](Artificial Sequence)

cctcacctac
gcgcaagcetce
ccgcgacgag
cctecggtgag
gcgegacgge
cggecgegtte
caaccggegg
cgagcacgtce
gttcctcecgac
ccggcetgacg
gccatggcat
cttcggegsg
cagccceegge
cggegtggag
gctgegtete
cggegggtac
cgacgccegge
cggcgaggeg
gg8ggcgegagyg
gcgectegte
catggcggac
gceeceggete
gcagctcgaa
tcatgtgtgce
aattttctgt
ttatttttta
ctagcgggeg
tcgtaaagct

15

ggcecegegeeg
agcgccctge
tcggccaage
ctcatcttcg
ggcggeceacg
aacgtcgggg
ctcecgegegg
agcaacccceg
gaggccggac
cgcgacaaca
gcacgtcgeg
acggagacgg
gatctccgge
gagggcgacc
cacccgecega
tccgtgecega
gegtggaagg
geggggatgg
gcgtgecceceg
cacgcgttceg
ggctteggee
acctgcccga
gtgtgactgt
atatggataa
catttcgaaa
tagttgcaca
tgacaatatg
gcttttcage

acatggcctt
ggctcttcag
tggtcggege
ggctcaccaa
gcgagetgga
acttcatccc
cgcgegecege
ccggegacga
gagaccaaac
tcaaggccat
ttgcttgatg
tggecgtegge
ggctgcaggce
tggagaagct
tccegetget
ggggcegeceeg
gegacgeegg
acctcagggg
ccatcgtget
ggtgggcgce
tcaccgcecgcece
tgtgacgcgce
gacagtgtga
ttaaatatat
aaaattcgtc
ttggctacat
gtcaaagaat

ttagtagcca

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
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catccataat
acatggggtt
ggtctttgaa
gtgcatttta
acattaagtg
gcactccgtg
gtctactttt
gtgtgactgt
tataaaatat
taaagaaaaa
gctgtactta
gctgetecatt
gagtttggca
acccaagggt
acgctgacgce
gcccagatcece
gaacaggggc
aactccggeg
cccgtettcea
tgctteeget
gegtggtegg
gtacggcact
gttgcagtga
caatttccge
cattttgtag
cgttcaggag
cagtgaagtg
aacagataaa
cttagatgat
ggcttgtgtt
caggaagggt
tgtgaagtgg
actatgggta
catgtttcac
tggttgcatg
cacccaaaag
ctggaggagc
cgctgaacat

ccaacttgac

ttaatcttag
ttacatcatt
gcecttattt
attatgtaga
agatgctttt
gaccgtggtt
gaaatggaat
tcgtcttatt
tatttatgtt
tttaaataag
ttttaagacg
tgggaggtgt
cgaaagaaac
aggcctaggce
caacgcagcg
accagtccgt
gcaccagcac
ccggegegga
ggtgttttet
ttacttggceg
ggctggagga
cactgcattt
tggtttgggg
gtgtgcttga
tttctaagga
cttgeettgg
ggtaacacaa
tccccagggg
attcctgcta
gctgataaac
tatgatgctc
atcaaaatgg
ccaaacaata
caaatttgtc
ctctgccatg
taaatgggaa
actgttgget
ctgaactagt
aggtttagct

gattattttt
aaaaacccac
ctttttttaa
gatttggaat
attatttaaa
acacgtgcca
atactacctc
ccaaaaattt
ttatcatcta
atgaacgatc
gaaagagtaa
gtgctgetge
cgcctecgacg
gtaaaccctg
ctacgcggceg
ccteetegge
cagcagcggce
cgccgaccte
cgctecetete
atcggggggc
gacggceggeg
tctgeecteg
cttaggtgtt
ccagtgaaat
taatatttga
caaaaggagt
ttaaaggtgg
aaagctctca
acaatcaccg
ctgtatcaca
ggcatcgtgt
tttgtacaga
tcctaaggca
accaaccatg
gcagcagcga
aaatggaagc
attactgggg
ttctgtecget

gctccagcaa

acagttgatt
atataaaatc
tctccgagta
gctattcgac
aatcgattat
ggtcgacgtg
cgttaaaaat
ataaaaataa
atagtaaaaa
aaacgctgaa
aaaattttgg
tctccagtgt
ccgtccaact
cacctgaatc
ggggcegetge
gcecaccace
ggcggeggeg
tggacacacg
cgcttgtaaa
tctgctaggt
tcgtccgagg
tattgtaatt
tgattatatg
ttgtgtttte
agaagatggc
tgatgtgatg
ggatcaagat
tgatgaccag
gaagatggca
agaggaagag
tgctettegg
ctaaactttt
attaaagaaa
ctttttcget
aagaacaaga
gtggaggaat
gtatgaaaaa
catattactc

ttgctgcagg

16

ccgatatttt
ctttccctta
tgtatgaata
aattatatta
attttaaaac
ttcttctgga
aaatacaaac
attataaaaa
aaaatattaa
tataaataat
aaaaatttct
cccccaacca
gaagccagcce
gatcgccecggce
tggcgetege
accacgacga
gcagctccte
actcccacgg
tttggggggt
tcctggagat
ccaagcatca
ggcecgtgegt
cctacaagac
gtagcatctc
gaaagctcct
gtaatgagtt
gctttgecta
ttaggaatca
ttgetgtttg
gacagaaaat
ctgctatcta
ttggattcag
aaagaacccce
gcaggaagca
acaatcacag
aattggtgca
acttcagaaa
taaacggttg
gtttggtget

ttcatcgtaa
aaagaatgat
gtttgattac
tcttaatgtt
aaaatctgaa
agaaatctat
gtaaatatcc
aacagtcaca
tcataaaaga
attttataaa
agtgcagcat
aaatttgacc
gaggcgacca
gatggccacg
gctccgecag
cgacgacgag
ctcecteetee
ccteetecege
ttgagatgaa
cgatcccaag
catcggcecgceg
tttggtcagt
tgttcaactt
atatcactct
cagacagatc
tgggcaatga
gcagctctgg
ataaattgac
ctcttctete
taacccgett
catggcttga
cagagtaatc
caatgttttt
attgaggtta
gaaagcgcat
gctgetttga
ttctgetgga
atattctctt

cttgctccaa

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
3720
3780
3840
3900
3960
4020
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ccctgggceac
caggatctgt
cttcaaaacc
cagctgcagt
caagaatatg
attaccagaa
gatgaaagcg
tttgaaatga
gaagaattgg
gtgtgagttc
caccctttta
ttgcagttgg
gggaaggatg
gctgatcact
aatttcaaga
attgcagtga
catttacact
atggaattga
gcatggccag
attgacaggt
cactgactat
aatttatgaa
catatattgc
tatcttctca
caaggaaata
atgcccccecet
gcacgtgtta
tctgtaacca
aaccatctcc
tgctccagtt
atcatttttt
agttgectgtt
atggcagatg
tgttactttt
caccattccce
gggttggetg
gccattcttg
aatttacagg

caacagatac

acttgtccct
tgctggetet
cttctggtga
ctceetttee
cacacaacac
gaaggataag
taatgagaat
tatttttcaa
gagcgtgaaa
cttttctett
gtagtcaaac
catcttaatt
gcaggataac
attctagtac
gttgaataat
gtacagcaat
atcagcaaaa
tgaagcaagg
ctacactgct
aattgcaaac
ctacagtatt
gattatgacg
agttaaagac
gatcagataa
ggtaactcca
aatgccaatt
tatttaagtg
tctectteat
atctcttgtt
tctgtgaaag
tctctattat
cattttatcc
gttgctggaa
cgtgcgaggt
ccatgtgagc
gcatccaggce
tgttcttacg
tcgatgttac
tggagcatct

gttataggag
gtggcagttg
tgttgttttg
ttttgtcatg
ttttaggggt
acttatacaa
agttgtggtg
ttagctgetg
gaatttgagt
tctgatgtca
tgatctggtc
tccggatttg
ctagagaggt
tttgtcatgt
gtctggcagg
acaggattgg
acttctaatt
tgcaatgaga
tgcggctaca
tcteccattt
ggtattcttce
taacatttag
atcctagcaa
ggcaggaaaa
tatgcattta
ttttcccagg
tttacaggaa
ccataagagt
tgcaaccaga
gcgageggtg
ctctgtagga
cagcttctte
gatttgtgaa
aaacagattt
tatgacttaa
cattgatgtc
tgattttcat
ggagcttgte

tgaactaaat

ctagcggatt
ctgcatcatt
agctttegtt
agggttgcaa
gcattttaca
tgtatgaccc
tggaaatttt
gagctggett
tcaaacctat
caacaaattt
tggttaaatg
cttttgatga
atagagtggt
gttaccagct
tacatcctte
ctgacatcaa
tacactgtta
accgtattaa
gactttattg
ctcttatgtt
tgttgatcga
acaaactttt
tttgttaact
atgcttgetg
tttcattagc
cctgtgactce
cttgetttat
ttecetttett
gggacttgtt
ggaggetgeg
agggtgcaac
cctcggeget
tgtgtactcce
atgatttcag
gtaatcttct
cctggtgttg
ctatctttta
gatggccatt

acctactatc

17

tgctgctatg
tggaggtgtyg
tcgtcatget
tattgtttag
attagataat
aaaattgtga
ctatttattc
gacggggagce
tggtgaaaac
cattctacta
ttctcaacac
ggatgacttt
ttttttgaca
aagagcatcc
aatgggagtc
gtaatatttg
tttatgattc
gtggtcttet
atagtaaatg
gcttgcagag
cacataagtt
aatgtatata
tagccaatca
aagtgcttct
gatgttggcece
tcattgggtt
cgagtgataa
ggtggcaaat
gagagggtgg
aggaaggtaa
gtaacaacaa
taattcactce
acagatgact
agctcctaga
cgtgcagtct
aaaatgtaag
cacgtctttg
cgtcttacct
cggtttttgt

gctaccgcetg
tctacatgtt
acattactat
tgaacttacc
agttcgatgg
gaaacatatg
atgcttatcce
aaaatggcca
cataatcagg
gatttttgtt
tttcagcgge
tgtagacctt
tgttettttt
ttaaaaatat
taagcatata
tagttttgcce
aggacttgct
tgcagcattt
gtctgttget
ttgcagtgca
tgtgtattca
tcccacagta
aaatcaactg
caagggattg
gctcagaaat
ttcactaggt
tggtacctgt
tatcagtttt
ttcttettgg
tggcgatgaa
gaaacagtga
acttgtccac
ggattcttgg
aagctcatat
gctaacacaa
catctggggt
tgtacaatgc
gtcggcagca

tcceetgage

4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
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gcagccaacg
aaatcgtatg
actcgttcaa
gctgtttetg
gaagagagaa
agaccagaaa
atttcgctca
attgagaatg
gaaatggaca
taatacaaat
gccatcctet
gtatactgtt
cccagtgtac
tgggttacat
gaagaaacaa
aagcaaaacg
agtcatcctce
caagaaaagg
tcaaaagata
ggtagttaca
tctgagtttg
210> 2

211> 1986
<212> DNA

aagaaacaga
tagacaacca
actgtaaacc
gcegtgtcaa
gcttatggtt
aggcccaaag
aaaaagaaaa
gaaatggata
ctggatacag
tcagtaatca
accaaatttc
aagtagtagt
taataccgaa
atcgctattt
aagcggggaa
aaaataggcc
ctatgctaga
ttgtgtagge
tgggcaaaga
agatgcaccc

tcceettggg

tggaacagtt
aatgtaacag
agtctcagcce
acaatctgtg
aaacttagac
agaacgctac
caaaatagta
caggggagac
gagtaatgac
gctgectaac
ggtgcacagt
atcatttata
tacattctgt
tccgatacat
caatagggat
gtgtccccaa
gctagacata
tctatgttga
atgcaaaccc
ttcctgecagt
gttgatctcg

gcacagtaac
actatatata
tgaggcgaat
ttcgtgaatc
ccaactgtat
cttattgcaa
cagcagtggt
acaaaatgga
gacaaccgat
ttgtactgtt
atcagcatgt
actagtcaaa
caacataaga
ctggcggatg
agggatacac
aagagtggaa
tactccgtcce
ctaccactgt
tcgttatcta
agccattcte

acgatccacc

213> NTF%)(Artificial Sequence)

<400> 2

atggccacga
ctccgecagg
gacgacgagg
tcctecteca
ctcctecgee
gagacggegsg
gaagaagatg
gttgatgtga
ggggatcaag
catgatgacc
cggaagatgg
caagaggaag
gttgctette

cgctgacgcece
cccagatcca
aacaggggcesg
actccggcege
ccgtcttcag
cgtcgtecega
gcgaaagctce
tggtaatgag
atgctttgece
agttaggaat
cattgctgtt
aggacagaaa

ggctgctate

gacgcagcgce
ccagtccgte
caccagcacc
cggcgeggac
gttcctggag
ggccaagcat
ctcagacaga
tttgggcaat
tagcagctct
caataaattg
tgctettete
attaacccgc

tacatggctt

tacgeggcegg
ctccteggeg
agcagcggeg
gccgacctet
atcgatccca
cacatcggcg
tccgttcagg
gacagtgaag
ggaacagata
accttagatg
tcggettgtg
ttcaggaagg
gatgtgaagt

18

gtgtgggcag
caaccaaatg
gtgtctggtt
gcgattecegt
ctgggccaaa
atacatttag
acgttgccge
tctggctaca
aaactattcc
gtatatctga
taatatcaca
atgctaaata
caaatcagaa
cgggtcagge
agatgcagtt
tctgettggg
ttgctacggt
aattaggcta
ttgcagagat
atgaaattta

agtgccaaat

gggcgetget
cccaccacca
gcggegeess
ggacacacga
aggegtggte
cgtttctaag
agcttgectt
tgggtaacac
aatccccagg
atattcctge
ttgctgataa
gttatgatgc

ggatcaaaat

gattcgatga
taacagacta
ggtgaggett
tccttggett
tcaggaattt
tacggcagtg
acaactgtcc
agagagccac
acaagtccct
ccttcgacaa
atcacatcat
actatcctaa
actaaaccga
ctcaggcctce
caattgaacc
cagtacattc
tgaatgaaac
tacaaaaaag

caggggtgca
catatcccce

7610

ggcgetegeg
ccacgacgac
cagctcctee
ctcccacgge
ggggctggag
gataatattt
ggcaaaagga
aattaaaggt
ggaaagctct
taacaatcac
acctgtatca
tcggcatcgt
ggaagcaatt

6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560

60

120
180
240
300
360
420
480
540
600
660
720
780
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gaggttatgg
agcgcatcac

gctttgactg
gcagggtttg
ggatttgetg
tcatttggag
gtgaaagaat
ggcatcttaa
tggcaggata
agtacagcaa
gcaatgagaa
gcggcetacag
ggaaaaatgc
attgggtttt
agtgataatg
ggcgageggt
acagatgact
ggcatccagg
ggccattcgt
tactatccgg
cagtaa 1986
<210> 3
211> 661
212> PRT

ttgcatgetce
ccaaaagtaa
gaggagcact
gtgctcttge
ctatggctac
ctgctggage
ttgagttcaa
tttcecggatt
acctagagag
tacaggattg
ccgtattaag
actttattga
ttgctgaagt
cactaggtgc
agggacttgt
gggaggctge
ggattcttgg
ccattgatgt
cttacctgtce
tttttgttee

tgccatggca
atgggaaaaa
gttggctatt
tccaaccctg
cgctgcagga
tggcttgacg
acctattggt
tgecttttgat
gtacatcctt
gctgacatca
tggtcttett
tagtaaatgg
gcttctcaag
acgtgttata
tgagagggtyg
gaggaagatg
tgttactttt
ccctggtgtt
ggcagcacaa

cctgagcgcea

gcagcgaaag
tggaagcgtg
actgggggtt
ggcacacttg
tctgttgetg
gggagcaaaa
gaaaaccata
gaggatgact
caatgggagt
agacttgcta
gcagcatttg
tctgttgeta
ggattgcaag
tttaagtgtt
gttcttcttg
gttgctggaa
cgtgcgagtce
gaaaatgtcg
cagatactgg

gccaacgaag

213> NTF%)(Artificial Sequence)

<400> 3

Met Ala Thr Thr Leu Thr

1
Leu Ala Leu

Ala His
35

Thr Ser

50

Gly Ala

Gly
Ser
Ser
65

Leu Leu Arg

Ser Gly Leu

5
Ala Leu
20
His His

Ser Gly

Gly Ala
Val
85

Glu

Pro

Glu

Arg
His
Gly
Asp
70

Phe

Thr

Asp

40
Gly
55
Ala Asp

Arg Phe

Ala Ala

Pro Thr Gln

Gln Ala Gln

Asp Asp

Gly Gly

Arg Tyr
10
Ile His
25

Asp Glu

Ser Ser

Thr
75
Tle

Leu Trp

Glu
90

Ser

Leu

Ser Glu

19

aacaagaaca
gaggaataat
tagctgctce
tccectgttat
gctetgtgge
tggccagaag
atcagggtcg
tttgtagacc
ctaagcatat
tggaattgat
catggccagc
ttgacagatc
gaaataggcc
tacaggaact
gtgctccagt
gatttgtgaa
tgctaacaca
atgttacgga
agcatcttga

aaacagatgg

Ala Ala Gly

Gln Val
30
Gly

Ser

Glu Gln

45

Ser Ser Ser

60

His Asp Ser

Asp Pro Lys

Ala Lys His

atcacaggaa
tggtgcaget
agcaattgct
aggagctagc
agttgctgca
aattgggagc
gcttgecagtt
ttgggaagga
aattgcagtg
gaagcaaggt
tacactgctt
agataaggca
tgtgactctc
tgctttateg
ttctgtgaaa
tgtgtactcce
agggttgget
gcettgtegat
actaaatacc

aacagttgca

Ala
15
Leu

Leu

Leu

Arg Thr

Ser Asn

His Gly
80
Ala Trp
95

His Ile

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980



CN 114262699 A

.1l

6/10 7T

Gly
Asp
Val
145
Gly
Gly
Asp
Leu
Asp
225
Val
Met
Lys
Glu
Gly
305
Ala
Ile
Ala
Leu
Glu

385
Gly

Ala
Arg
130
Met
Asp
Glu
Asp
Leu
210
Arg
Ala
Glu
Glu
Lys
290
Ala
Gly
Gly
Gly
Thr
370

Phe

Ile

Phe
115
Ser
Ser
Gln
Ser
Tle
195
Ser
Lys
Leu
Ala
Gln
275
Trp
Leu
Phe
Ala
Ser
355
Gly

Lys

Leu

100
Leu

Val

Leu

Asp

Ser

180

Pro

Ala

Ser

Tle
260
Glu
Lys
Leu
Gly
Ser
340
Val
Ser

Pro

Ile

Arg
Gln
Gly
Ala
165
His
Ala
Cys
Thr
Leu
245
Glu
Gln
Arg
Ala
Ala
325
Gly
Ala
Lys

Ile

Ser
405

Tle
Glu
Asn
150
Leu
Asp
Asn
Val
Arg
230
Leu
Val
Ser
Gly
Tle
310
Leu
Phe
Val
Met
Gly

390
Gly

Tle
Leu
135
Asp
Pro
Asp
Asn
Ala
215
Phe
Ser
Met
Gln
Gly
295
Thr
Ala
Ala
Ala
Ala
375

Glu

Phe

Phe
120
Ala
Ser
Ser
Gln
His
200
Asp
Arg
Thr
Val
Glu
280
Tle
Gly
Pro
Ala
Ala
360
Arg

Asn

Ala

105
Glu

Leu
Glu
Ser
Leu
185
Arg
Lys
Lys
Trp
Ala
265
Ser
Ile
Gly
Thr
Met
345
Ser
Arg
His

Phe

20

Glu
Ala
Val
Ser
170
Gly
Lys
Pro
Gly
Leu
250
Cys
Ala
Gly
Leu
Leu
330
Ala
Phe
Tle

Asn

Asp
410

Asp
Lys
Gly
155
Gly
Ile
Met
Val
Tyr
235
Asp
Ser
Ser
Ala
Ala
315
Gly
Thr
Gly
Gly
Gln

395
Glu

Gly
Gly
140
Asn
Thr
Asn
Ala
Ser
220
Asp
Val
Ala
Pro
Ala
300
Ala
Thr
Ala
Ala
Ser
380

Gly

Asp

Glu
125
Val
Thr
Asp
Lys
Leu
205
Gln
Ala
Lys
Met
Lys
285
Ala
Pro
Leu
Ala
Ala
365
Val

Arg

Asp

110

Ser
Asp
Ile
Lys
Leu
190
Leu
Glu
Arg
Trp
Ala
270
Ser
Leu
Ala
Val
Gly
350
Gly
Lys

Leu

Phe

Ser

Val

Lys

Ser

175

Thr

Phe

Glu

His

Ile

255

Ala

Lys

Thr

Ile

Pro

335

Ser

Ala

Glu

Ala

Cys
415

Leu
Met
Gly
160
Pro
Leu
Ala
Glu
Arg
240
Lys
Ala
Trp
Gly
Ala
320
Val
Val
Gly
Phe
Val

400
Arg
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Pro
Glu
Thr
Val
465
Ala
Ser
Gln
Val
Gly
545
Gly
Asn
Ser
Gly
Tyr
625

Tyr

Gly

Trp
Ser
Ser
450
Leu
Ala
Asp
Gly
Tle
530
Leu
Glu
Val
Leu
Val
610
Leu

Tyr

Thr

<210> 4

<211> 30

Glu
Lys
435
Arg
Ser
Thr
Lys
Asn
515
Phe
Val
Arg
Tyr
Leu
595
Glu
Ser

Pro

Val

<212> DNA
213> NTF%)(Artificial Sequence)
<400> 4

tcagcaagca tttttcctge cttatcggat 30
<210> 5

Gly
420
His
Leu
Gly
Asp
Ala
500
Arg
Lys
Glu
Trp
Ser
580
Thr
Asn
Ala

Val

Ala
660

Trp
Ile
Ala
Leu
Phe
485
Gly
Pro
Cys
Arg
Glu
565
Thr
Gln
Val
Ala
Phe

645
Gln

Gln
Ile
Met
Leu
470
Ile
Lys
Val
Leu
Val
550
Ala
Asp
Gly
Asp
Gln

630
Val

Asp
Ala
Glu
455
Ala
Asp
Met
Thr
Gln
535
Val
Ala
Asp
Leu
Val
615

Gln

Pro

Asn
Val
440
Leu
Ala
Ser
Leu
Leu
520
Glu
Leu
Arg
Trp
Ala
600
Thr

Ile

Leu

Leu
425
Ser
Met
Phe
Lys
Ala
505
Tle
Leu
Leu
Lys
Tle
585
Gly
Glu

Leu

Ser

21

Glu

Thr

Lys

Ala

Trp

490

Glu

Gly

Ala

Gly

Met

570

Leu

Ile

Leu

Glu

Ala
650

Arg
Ala
Gln
Trp
475
Ser
Val
Phe
Leu
Ala
555
Val
Gly
Gln
Val
His

635
Ala

Tyr
Tle
Gly
460
Pro
Val
Leu
Ser
Ser
540
Pro
Ala
Val
Ala
Asp
620

Leu

Asn

Tle
Gln
445
Ala
Ala
Ala
Leu
Leu
525
Ser
Val
Gly
Thr
Tle
605
Gly

Glu

Glu

Leu
430
Asp
Met
Thr
Ile
Lys
510
Gly
Asp
Ser
Arg
Phe
590
Asp
His
Leu

Glu

Gln

Trp

Arg

Leu

Asp

495

Gly

Ala

Asn

Val

Phe

075

Arg

Val

Ser

Asn

Thr
655

Trp
Leu
Thr
Leu
480
Arg
Leu
Arg
Glu
Lys
560
Val
Ala
Pro
Ser
Thr

640
Asp
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211> 29
<212> DNA

213> NTHF%)(Artificial Sequence)

<400> 5

cagtgcacac tgactatcta cagtattgg 29

<210> 6
211> 1527
<212> DNA

213> NTHF%)(Artificial Sequence)

<400> 6
atggccacga
ctccgecagg
gacgacgagg
tcetecteca
ctcctecgee
gagacggegsg
gaagaagatg
gttgatgtga
ggggatcaag
catgatgacc
cggaagatgg
caagaggaag
gttgctette
gaggttatgg
agcgcatcac
gctttgactg
gcagggtttg
ggatttgetg
tcatttggag
gtgaaagaat
ggcatcttaa
tggcaggata
agtacagcaa
gcaatgagaa
gcggcetacag
gttaaagaca
210> 7
211> 508
<212> PRT

cgctgacgcece
cccagatcca
aacaggggcg
actccggcege
ccgtcttcag
cgtcgtecega
gcgaaagctce
tggtaatgag
atgctttgece
agttaggaat
cattgctgtt
aggacagaaa
ggctgcectate
ttgcatgcetce
ccaaaagtaa
gaggagcact
gtgctcttge
ctatggctac
ctgctggage
ttgagttcaa
tttcecggatt
acctagagag
tacaggattg
ccgtattaag
actttattga

tcctagcaat

gacgcagcgce
ccagtccgte
caccagcacc
cggcgeggac
gttcctggag
ggccaagcat
ctcagacaga
tttgggcaat
tagcagctct
caataaattg
tgctettete
attaacccgc
tacatggctt
tgccatggca
atgggaaaaa
gttggctatt
tccaaccctg
cgctgcagga
tggcttgacg
acctattggt
tgecttttgat
gtacatcctt
gctgacatca
tggtcttett
tagtaaatgg

tacgeggcegg
ctccteggeg
agcagcggeg
gccgacctet
atcgatccca
cacatcggcg
tccgttcagg
gacagtgaag
ggaacagata
accttagatg
tcggettgtg
ttcaggaagg
gatgtgaagt
gcagcgaaag
tggaagegtg
actgggggtt
ggcacacttg
tctgttgetg
gggagcaaaa
gaaaaccata
gaggatgact
caatgggagt
agacttgcta
gcagcatttg
tctgttgeta

ttgttaa 1527

22

gggegetget
cccaccacca
gcggegeess
ggacacacga
aggcgtggte
cgtttctaag
agcttgecett
tgggtaacac
aatccccagg
atattcctgce
ttgctgataa
gttatgatgc
ggatcaaaat
aacaagaaca
gaggaataat
tagctgctce
tccectgttat
gctectgtgge
tggccagaag
atcagggtcg
tttgtagacc
ctaagcatat
tggaattgat
catggccagc

ttgacagtac

ggcgetegeg
ccacgacgac
cagctcctee
ctcccacgge
ggggctggag
gataatattt
ggcaaaagga
aattaaaggt
ggaaagctct
taacaatcac
acctgtatca
tcggcatcgt
ggaagcaatt
atcacaggaa
tggtgcaget
agcaattgct
aggagctagc
agttgctgca
aattgggagc
gcttgecagtt
ttgggaagga
aattgcagtg
gaagcaaggt
tacactgctt
atatattgca

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
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213> NTF%)(Artificial Sequence)
<400> 7
Met Ala Thr Thr Leu Thr Pro Thr

1

Leu
Gly
Ser
Ser
65

Leu
Ser
Gly
Asp
Val
145
Gly
Gly
Asp
Leu
Asp
225
Val
Met

Lys

Glu

Ala
Ala
Thr
50

Gly
Leu
Gly
Ala
Arg
130
Met
Asp
Glu
Asp
Leu
210
Arg
Ala
Glu

Glu

Lys

Leu
His
35

Ser
Ala
Arg

Leu

Phe
115

Ser

Ser

Gln

Ser

Ile

195

Ser

Lys

Leu

Ala

Gln

275
Trp

Ala
20

His
Ser
Gly
Pro
Glu
100
Leu
Val
Leu
Asp
Ser
180
Pro

Ala

Ser

Tle
260
Glu

Lys

5
Leu

His
Gly
Ala
Val
85

Glu
Arg
Gln
Gly
Ala
165
His
Ala
Cys
Thr
Leu
245
Glu

Gln

Arg

Arg
His
Gly
Asp
70

Phe
Thr
Ile
Glu
Asn
150
Leu
Asp
Asn
Val
Arg
230
Leu
Val

Ser

Gly

Gln
Asp
Gly
55

Ala
Arg
Ala
Ile
Leu
135
Asp
Pro
Asp
Asn
Ala
215
Phe
Ser
Met

Gln

Gly

Ala
Asp
40

Gly
Asp
Phe
Ala
Phe
120
Ala
Ser
Ser
Gln
His
200
Asp
Arg
Thr
Val
Glu

280
Ile

Gln
Gln
25

Asp
Gly
Leu
Leu
Ser
105
Glu
Leu
Glu
Ser
Leu
185
Arg
Lys
Lys
Trp
Ala
265
Ser

Ile

23

Arg
10

Tle
Asp
Ser
Trp
Glu
90

Ser
Glu
Ala
Val
Ser
170
Gly
Lys
Pro
Gly
Leu
250
Cys

Ala

Gly

Tyr
His
Glu
Ser
Thr
75

Ile
Glu
Asp
Lys
Gly
155
Gly
Ile
Met
Val
Tyr
235
Asp
Ser

Ser

Ala

Ala
Gln
Glu
Ser
60

His
Asp
Ala
Gly
Gly
140
Asn
Thr
Asn
Ala
Ser
220
Asp
Val
Ala

Pro

Ala

Ala
Ser
Gln
45

Ser
Asp
Pro
Lys
Glu
125
Val
Thr
Asp
Lys
Leu
205
Gln
Ala
Lys
Met
Lys

285
Ala

Gly
Val
30

Gly
Ser
Ser
Lys
His
110
Ser
Asp
Tle
Lys
Leu
190
Leu
Glu
Arg
Trp
Ala
270

Ser

Leu

Ala
15

Leu
Arg
Ser
His
Ala
95

His
Ser
Val
Lys
Ser
175
Thr
Phe
Glu
His
Tle
255
Ala

Lys

Thr

Leu
Leu
Thr
Asn
Gly
80

Trp
Tle
Ser
Met
Gly
160
Pro
Leu
Ala
Glu
Arg
240
Lys
Ala

Trp

Gly
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Gly
305
Ala
Tle
Ala
Leu
Glu
385
Gly
Pro
Glu
Thr
Val
465

Ala

Thr

290
Ala

Gly
Gly
Gly
Thr
370
Phe
Tle
Trp
Ser
Ser
450
Leu

Ala

Tyr

Leu
Phe
Ala
Ser
355
Gly
Lys
Leu
Glu
Lys
435
Arg
Ser

Thr

Ile

Leu
Gly
Ser
340
Val
Ser
Pro
Tle
Gly
420
His
Leu

Gly

Ala
500

Ala
Ala
325
Gly
Ala
Lys
Tle
Ser
405
Trp
Tle
Ala
Leu
Phe

485
Val

Tle
310
Leu
Phe
Val
Met
Gly
390
Gly
Gln
Tle
Met
Leu
470

Ile

Lys

295
Thr

Ala
Ala
Ala
Ala
375
Glu
Phe
Asp
Ala
Glu
455
Ala

Asp

Asp

Gly
Pro
Ala
Ala
360
Arg
Asn
Ala
Asn
Val
440
Leu
Ala

Ser

Ile

Gly Leu Ala

Thr
Met
345
Ser
Arg
His
Phe
Leu
425
Ser
Met
Phe

Lys

Leu
505

24

Leu
330
Ala
Phe
Ile
Asn
Asp
410
Glu
Thr
Lys
Ala
Trp

490
Ala

315
Gly

Thr
Gly
Gly
Gln
395
Glu
Arg
Ala
Gln
Trp
475

Ser

Ile

300
Ala

Thr
Ala
Ala
Ser
380
Gly
Asp
Tyr
Tle
Gly
460
Pro

Val

Cys

Pro

Leu

Ala

Ala

365
Val

Asp
Ile
Gln
445
Ala

Ala

Ala

Ala
Val
Gly
350
Gly
Lys
Leu
Phe
Leu
430
Asp
Met

Thr

Ile

Tle
Pro
335
Ser
Ala
Glu
Ala
Cys
415
Gln
Trp
Arg

Leu

Asp
495

Ala
320
Val
Val
Gly
Phe
Val
400
Arg
Trp
Leu
Thr
Leu

480

Ser
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K3
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>
veaul

ELVENY
Z8eVIINY
LZEVLINY

h._(ﬂ"ﬁ

J9T0Kb e n=78
RM14282 JF-38JF-43JF-44 JF-46 JF-49 JF-51 JF-55 JF-58 JF-61 RM14327 Markers
n=1078
13 7 5 235 8 15 18 23 32 Rec.
" ORF1 ORF2 ORF3 ORF4 ORF5  ORF6 oRF7 T
T __ N <«JaEm
i L

B TCT---2899---TCC

WT-495: DR-------------=------SDKAGKMLAEVLLKGLOGNRPVTLIGFSLGARVIFKCLQELALSSDNEG-545
lddt1-495: DSTYIAVKDILAIC* ----nmmmmmmmmmmmm e

T 012
WT-546:  |VERVVLLGAPVSVKGERWEAARKMVAGRFVNVYSTDDWILGVTFRASLLTQGLAGIQAID -606

Matl-508) e e m o B I R S| 508
WT-607:  ypGVENVDVTELVDGHSSYLSAAQQILEHLELNTYYPVFVPLSAANEETDGTVAQ*-661
lddt1-508: 508

K5

A 2369-bp 745-bp
[

<16

28
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A

47

100 MBC2899422 Ta
XP 003558988.8d

—: OsLDDT1 *
70

KAG8073125.2p

XP 004986015.Si

CAD6201605.MI

ACN33345.Zm
5n AQL09979.Zm

XP 042474574 Zo

XP 020093759.Ac

XP 038724189.Tw
AT4G36210.At

97

TMW94330.5c
56 XP 004234544 .S

——— KAG8092254 Zp

99 L———— XP 020161225 Ae
100 KAES8793493 Hv
XP 021302823.Sb

100

XP 015690736.0b
97 XP 025798096.Ph

0510936830

B 0503502170, 1-Nip
0sLDDT1
ACN33345. Zn.
MBC2699422. Ta
AT4636210. At.

0s03g02170. 1-Xip
0sLDDT1
ACN33345. Im.
MBC2899422. Ta
AT4G36210. At.

0s03g02170. 1-Xip
0sLDDT1

ACN33345. Zm.
MBC2899422. Ta
AT4G36210. At.

0s03g02170. 1-Xip
0sLDDT1
ACN33345. Im.
MBC2899422. Ta
AT4636210. At.

0s03g02170. 1-Xip
0sLDDT1

ACN33345. Im.
MBC2899422. Ta
AT4G36210. At.

0s03g02170. 1-Xip
0sLDDT1

ACN33345. Im.
MBC2899422. Ta
AT4G36210. At.

0s03g02170. 1-Xip
0sLDDT1

ACN33345. Im.
MBC2899422. Ta
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~MATTLTPTQRYAAGALLALAL RQAQTHQSVLLGAHHHHDDDDEEQGRTSTSSGOGGGSSSSSSN-——S5GAGADADL W THDSHGLLRPVFRFLEIDPKARSGLEETAASSE-AKHHIGAF
-MATTLTPTQRYAAGALLALALRQAQIHQSVLLGAHHHHDDDDEEQGRTSTSSGOGGESSS5SSN-——S5CACADADLWTHDSHGLLRPVFRFLEIDPKAWSGLEETAASSE-AKHHIGAF
MATTLTPTQRYAAGTLLALALRQAQIHQSEPLGSGP-———DDEERASSA—————5G55SSTISSTGSDTTSGAGLWTHDSRGLLRPVFRFLE IEPKANAGMEETAASPDAAKHHIGAF
MAAALLTPTQRYAAGALLALALRQAQIHQSVLLGSPLTSAADDEERASS —ASG-GS655SSTGOSGEDAEAAAKAL N THDSRGLLRPVFRFLEIDPAAWPGLEETAASPE-AKHHIGAF

115
115

116

LRIIFEEDGESSSDRSVQELALAKGVDVMVMSLGNDSEVGNT IKGGDQDALPSSSG

TDKSP-GESS}IJNLGI\ILILWIPA.\'\HR}.

LRIIFEEDGESSSDRSVQELALAKGVDVMVMSLGNDSEVGNT IKGGDQDALPSSSG

INKLTLDDIPANNHRK

ISILFEEDGESSSDRLEQETALAKAVDVMVMSLGSDTAPDENTKDEFKYSTACTYA:

'ILEST-EAGSS‘E.\'I.LG IVELSLENVPVNEHRK

LRMIFQEDAESSPDRSDQEHALAKGYDVIVMSLSSDTAKDETTREGDQGPSTSSGM

AGSSE-KGFATEDLLGINKLSLDDVPATHHRK

mmmmlms:mmnmmma\mmmmmmcmmummm\m\ts\m.sm
ok EkEE, k¥ E HE I .

MALLFALLSACVADKPYVSQEEEDRKSTRFRKGYDARHRVALRLLSTRLDVEW IRMEATEVMVACSAVAAAKEQEQSQ-ESASPRSKVERV R
MALLFALLSACVADKPVSQEEEDRKS TRFREGYDARHRVALRLLS TWLDVEW IKMEATEVMVACSAMAAAKEQEQSQ-EsasPRSKVER RO
MVLLYALLSACTADKPVSQEEEDRKSSHFREGYDARHRY ALRL T AARLDVEN TRMEAMEVMVACSAMAAAKEQEQER-EXASPRSKVERWE RGN
WTLLFTLLSACVADKPVSQEEDDRKSSHFRKGYDARHRVALRLLATRLDVEWVRMEATEVMVACS AMAAAKEQEQSG-ENASPRSEV ARV R
INVLYELLSACLSDKH-——-HEDKKCKRCREGYDARHRV. ALRLUTW\IHIR\HIWMI%MWS‘M
1 ik dokdk ik B R PP PR R R A - T e

GALAPTLGTLVPYIGASG N 1 514 FR [ GSVKEF EFKP I GENHNQGRLAVG IL ISGF AFDEDDFCRPREGRQDNLERY TLQNESKHITAVS
WG ALAPTLGTLVPYIGASGF N 1 < LA R [ GSVKEF EFKP IGENHNQGRLAVG IL 1SGFAFDEDDFCRPREGRQDNLERY TLQNESKHITAVS
GALAPTLGTLVPRIGASGH N 1 1114 %R [ GKVKEFEFKP I GDNHNQGRLAVG ILVSGF AFDEEDFWKPREGRKDNLEKY ILQVESKHI TAVS
GALAPTLGTINPY 1GASGF I T (AR R 1 GSVKEFEFKP 1 GDNHNQGRLAVG ILVSGFAFDEEDFWKPYEGYKDNLEKY ILQVESKHI TAVS
GALAPTLGTIIPY :m“—mmtmmtmmmmn AGVVFEEEDFVKPWEGLTSNLERYTLQVESKNLILVS
FhkkkbEEEE | 1§,k kkkk - LEEkER Bk obkbREEER (¥R RRkr bRk | bRk E dkkRcE R B

TAIQDALTSRLAVEL vk QC T 7 1[5 S A 1 DR SDE AGRMLAEVLLKGLUGNRPVTLIGFSLGARVIFKCLQELALSSDNEGLVERVVLLGAPVSVEG

LR s

ERVERARRMVAGREV NV STODRIEG\ TFRASLLTQGLAGIQATDVPGVENVSIWGATLVFLRDFHLSFTRLCVQUNLQVDVTELVDGHSSYLSAAQQILEHLERNTYYPVFVPLSAANE

ERVERARRMVAGREVSVYSTDDRILG\ TF RASLLTQGLAGIQATDVPGVENY-
ERWEPARKMVAGREWNVYSRDDNILG) TF RASLLTQGLAGIQATDVPGVENY:

DVTELVDGHSSYLSAAQQILEHLEENTYYPVFVPLSAANE

DVAGLVDGHSSYLSAAQQILEHLERNTYYPVFVPLPEVNK 647

ERWEPARKMVAGREWNVYSKDDNILGY TFRASLLTQGLAGIQAVDVPGVENY:
ENWROVREMVAGREINVYATSDNTLG I AFRASLISQGLAGIQPICIPGIENY

DVTELVDGHSSYLSAAQLILEHLERNTYYPVFVPLPTAVS

DVTDMVEGHSSYLWKTQQILERLENDTYYPVFRDTL--—

L IR aao oo oo HIH L HH Lo HH o I H
ETDGTVAQ 689
ETDGTVAQ 661
-------- 647
K= 655

K7

29
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