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Lo — i A A s LA A 388 50, Bk 0 B R 4 s AR 38 53 A5 G b5 CYPS2E 10 MA Rk
25 SRR B ERL R AR, o I ik SEAZ B BT IR CYPS2E 10 MR Bk 23 FF AL Ak g 1 56 2k 5 2
A

2. WAURIEISR 1 Pk iy A ) s AR 0 23, JORRAEAE T, BITak CYP82E10 M, 2 /7
FEALEEE [ SEQ 1D NO:2.5.6.7.8 F1 9 Ji7RJF4 .

3. WIAUR)EESR 1B 2 BTk i 0E SR ) s AR A 23, U IEAE T, PR S A4 BT ik
CYPS2E 10 M 2 A ILAL B AE %k B A FEMe ik L 79.107.382.419 FIHATFT4L& Hfr B Ak K
&1, Hoh BTk g ' (AP 2 SEQ 1D NO: 2.

4. WIBURIEESK 3 BT ik i Al ) sl A 8 7, HORpAEAE T, iR 881 H T 4L -

a) H 2 RS HALE 79 1 H 2 REE I

b) 4 Z B HAIE 107 FIRERESE ;

c) AR HAE 382 W R BRILEE

d) 2R HALE 419 KRR IE A

e) HATEAA.

5. WA EISK 1-4 FAF— I BT Ik I B A ) sk AR VD3 75, FERFAEAE T+, B ad A A
Ve AE IR 53 I A5 b CYPS2E4 M Ak 2 A AL B E BRI 1 5848, He b pIrid 58722 S BT ik
CYP82E4 Mk 2= FF EEAL B (1) R I8 B Zh e FEAIC

6. WIRHIEL K 5 BT Ik i AR V) s ARG 80 3, HORp A AR T, T ik CYPS2E4 A 2= A 2k
1% B SEQ ID NO:14.15.16.17.18.19 F1 20 Fr7r/591

7. WAUCR)ELSK 5 86 BTl A F A 4 sl AR AR 53, AR AR AE T, P ik 58 A2 4 pir ik
CYPS2E4 JHf 2= A REAL Bl A0 1 H 2 JERVR S 329364376382 Il 458 (A7 B Ak AE &1, H:
W TR S 5 KR & SEQ 1D NO: 14.

8. UIRCHIESK 7 BT il (R A A ) s AR YD 43, HORPIEAE T, iR AR 16 H 4L -

a) 2 L2044 E 329 SRR ;

b) A RABRS M E 364 BRI

c) H MR AT 'E 376 4z RILIE ;

d) H 2RSS 382 W R IE 3L

d) 2R HALE 458 IR R IE A

e) HATEAA.

9. WIAURIELSK 1-8 H A — 100 B ik Ry A ) B AR 50 5, FERFAEAE T+, B ad A A
Ve AE R 53 1L A5 G b CYPS2ES Mk 25 F Ak S BRI 1R 5874, Horp Tk 58727 S BT ik
CYP82E5 Mk 2= FF EEAL B (1) R IA B Zh e FEAIC

10, GARCRE K 9 BT il (M F A ) s LR 0 23, HRPAEAE T, BITad CYPS2ES Jg 2= /Y
FAVEEE H SEQ 1D N0:26.27.28.29.30.31 F1 32 FinF4.

L1, BRI SR 9 B0 10 Bk iy M B At ) sl AR 80 7, HORFAEAE T+, BT I 54 A ik
CYPS2ES it 2= P ReAV Bl 70k [ 2 FE MR IR S 422 F11 449 (K47 B Ak J A A& , 3 b T ik 4w 5 1K)
ficPE A& SEQ ID NO:26.

12, IR SR 11 Pk (R M B A s AR 30 53, SRR AEAE T, ik A8 B N4 -

a) FHZ L2 AL E 422 IR

2
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b) FZEa B Wb B 449 (IR B R AL S

o) HIEEASG.

13, WOARIEE SR 912 AT — T 38 (9 08 B A A0 sl S AB 0038 4, LR AEAE T, BT i
TV B AR 3 A6 TR CYPS2E10 Mk 22 AL AL GBE KRN T ik CYPS2E4 A, 25 T JEAL il
R EHRA,

14, WA EE SR 1-13 AT — TR AT I8 () B A ) sl A 038 4, FLRRAEAE T, BT i ()4
LAY S SRR S R TR R R 4l

15, WOBURIEL SR 14 BT I 16 00 Al 4 sl AR 030 23 » JRRHEAE -, BITid CYPS2E10 4 ik
2 IR B AT B 382 #5878 BT ik CYPS2E4 AR, 22 R ILAL B AE A7 & 329 & %A%, H T
CYP82E5 s, 2 FFIEAUBEAEAL & 422 558748, o Brid g 5 (4K 70 51 & SEQ ID NO:2.14
1 26,

16. WIBURIELSR 15 FTid (00 SAE ) sk HAE ) 5, SRR IEAE T, TR e B T AL -

a) 2R BRBHALE 382 MIHE BRI ;

b) HIZ LM B WA E 329 (1) BRI

) FHE B0 R AL B 422 [0S IRTRIE A

d) HEEHAE.

17, WIBCRIEL SR 1316 FAT— 0BT il (08 H ki A sl HAE 0 7y, JURREAE T, PR AE )
Sl FAB S 23 v R ARk e 2% FR MR A AR T L 5%

18. WIAURIE R 17 BTk () 48 S Al ) s B )38 4y, FORRHEAE T, BT i AR 4 sl A 0
3 HR AR 7] 2 PR AR 1) 5 AR AN v T 0. 5%,

19. BOFIZELR 1-18 HT— I ATk f M SAE 2 i b7 s AR

20. —Ff AR 3K 1-19 A — I Jir it 08 A 4 ke AR A 30 2 B G i) 45 D R 2
Ao

21, — Pl PR = S B0 VT RE I 5 v, BT 5 V2 A AT BUR) EER 1-18 H T — T i
TR ERE A S AR 53 5 A 5 BT L

22. — P BRARMH AR A s AL A3 2 23 RN A K T S B AT R ik 1) 2 FR R 2 2 2R 1
J5 9%, BT U5 A 5 ) TR AR SR R 20 5 IO\ 22 /0 = Bk 25 P SE Ak B IR P 45 2 /D — Fh 4%
37 55 BRI T 57, L BT 3 570 B AT T s 0 ik 2 R AL RIS ERT X R 08 LG P BT SR 0 i 2
PP 5 T 255 TR (1 5 — ol 225 R 0 0 0 A 40 sl EC A 038 0 o 2 5 Rl g 2 PR 0B Bl £ Q1 2 A
(RO S R 2 PR SEA L

23. WIRURIEER 22 ATl 6177 32, JORRAEAE T, BT Al Re ek 2s R S Ak B2 s A R
IR EEIR 74 1) CYPS2EL0 MR A SEAL -

a) SEQ ID NO:2.5.6.7.8.9 5% 10 FTn AR 41 F1
b) 5 SEQ 1D N0O:2.5.6.7.8.9 B¢ 10 A7 & FIRT 7 HA 22 /0 98 % P A AH A PR =
FEIRIT A

24. WIBCRIEESK 23 Pk (#7732, HHRFAEAE T, ik CYPS2E10 Mk 25 AR SEAL I 1) i ik 2
TR P IR A AR IE 79.107.382.419 FIILATAT 20 A (A B Ak 1 2 ik BRIk I 2B e, HL
b TR g 5 A 2 SEQ 1D NO: 2.

25. WIBUCRESR 24 PRk i 7532, SRR IEAE T, Pk 7 & 79,107,382 Y 419 [ frih &4

3
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SE LB TRE L

26. WA ELSR 22-25 HATE— TPl (1) 535, SR AEAE T, Pl R e 2 A 54k B AT
o FhILER 9w A5 CYPS2E4 A = FF BEAL .

27, WIRURELSK 26 Prad (1) 751, HRFAEAE T, ik CYPS2E4 M 2% F AL B ik B
HIM LRI TY) -

a)SEQ ID NO:14.15.16.17.18.19.20 8% 21 Fi/RIEIERFE)

b) 5 SEQ ID NO:14.15.16.17.18.19.20 B¢ 21 Fi7R R IR 741 B % /b 98 % 741
FH R 2R T 41 o

28. WIBUREE K 27 Prid 1) 75 1%, FLRRAELE T, Ik CYPS2E4 Ik 25 AR EEAL g 1) i ik & 2
TR 7 HIAEIE B ARZE 329.364.382.,458 FILATATT 4 A (147 B AL I S B RR il 55 e A 4, oo
Pk 5 IAKYE /& SEQ 1D NO:14.

29. UBCRIEESK 28 ik ity 77 v, FLRFIELE +, FTiR A8 329 (1R B #2220 7,
REE 364 T IR B it R AR vk 5, AT B 382 KT IR 2 2 B ik 3k, 7 & 458 W TR
B 22 F R R AR BT A A

30. WIAANELSK 22-29 HAT— TP (1) 7530, SRR AEAE T, BTl QR 25 AR S5 A B AT 1
5 = AR 4ah5 CYPS2ES MR 2= AR ALREE .

31. WIAURIE SR 30 rad (1) 75, FLRRAEAE T, ik CYPS2ES i 25 A AL BEu &k B T
HIMHEERITH) -

a) SEQ ID NO:26.27.28.29.30.31 5% 32 iR IR LR FS) M

b) 5 SEQ ID NO:26.27.28.29.30.31 8% 32 /R I Z LB 5 HA %870 98 % 41 A [F]
EAINEE RN

32. WIRUREESK 31 ik () 75, FERpAEAE T+, ik CYPS2ES ik 25 FF EEAL I 1) i ik 2 2k
G 7 HIAE L B 2 SRRk 2k 422 T 449 FILATA A BIAL B A SRR R 2k R AR B i, Horp
BTk % 5 K P /2 SEQ 1D NO: 26,

33. WIRAIELR 32 BTk 772, HRHELE T, BTiRAL & 422 [\ ATl &4 & 2305 1,
P 449 MRS H R R E A , S EMAE.

34. WIAAELR 22-33 FAT—IUFTd (19 77 75, SLRRAEAE T, Prad b 4 sk ILAE )38 73 X6 Fir

35. UIBCRIEESK 22-34 HAT— IR (1) 75 v, HRRIEAE T, ik 5 | NEFET P T %

36. WAL SR 22-35 HRAT—IAT IR 1K 77 ¥, WRFAEAE T, Brid A2 (1 3. 9k 35 2
S R A S DA HE 48 00 2 7 R B CE A ) o

37. WO EESR 1-19 A AF— 00k 0 48 B 4 sl AR 40030 43 SLRRAEAE T, Pk JE o
T 1SN 35 75 JE R R R T8 S 5 07 R 75 R Bk B AE A -

38. — i e HAA KK 25 AR ) K AR ) () T3 42 T3 T 3 Al ARG S 0]
R4 ik SEQ ID NO:1 BE 3 NAEAESEAZ I DNA #E o

39. WIBURIEESK 38 Prak (1) 755, HRRIEAE T, PR MHECRE A 2 AR A Ak

40. WIBCRIEESK 38 B 39 ik i) i, HRFEAE T, Pk i 126 Ik B SEQ IDNO:1.3.35,
3637 A1 38 W HNHEAT o

A1, GBCRIEE SR 3840 HAT— IR () 75 12, JRFIEAE T, iR 5 A1 BRI & 5 A7

4



CN 102858983 A W F E k B 4/4 T

£E SEQ 1D NO:14 F (548 /= 75AFAE SEQ 1D NO: 26 7 [ 5 AR 5l f& 547 4F SEQ 1D NO: 14 FlI
SEQ ID NO:26 H [ 5875 K M B B P K HAR 49 v 5 20 I 3 DNA A B 55— DNA it o

42. — ik B TARZTR TN 75 B 2 TR -

a) 7 SEQ ID NO:1.3.8% 4 I B RJE5) ;

b) & SEQ ID NO: 1.3 5% 4 [ /b 20 NES I B B B T4

c) 5 SEQ 1D NO:1 FiuR 5 ¥ 41| A &2 /0 97 % [y FAH R PEAZ IR P41, Hp rid £
AR RIS 2 5 ) JEAk 7] 25 FR R R A% AR 1 2 K

d) #ih5ik H SEQ 1D NO:2 Fl5-13 B2k, B & 2220 115 AR R I v BL % IR
JFH 5

e) #whid 5 SEQ ID NO:2.5.6.7.8.9.10.11.12 8% 13 Fron/54) HA 2 /b 98% 741 AH 7
MR 2 KRR 741 s A1

£) SHidsH (@) -(e) TAE—ITRKIF S B AMIZATIRITH) .

43. —FhEE A FTAHMEER TN E LK -

a) SEQ ID NO:2.5.6.7.8.9.10.11.12 B 13 iR A ZERT) sH1

b) 5 SEQ ID N0:2.5.6.7.8.9.10.11.12 B¢ 13 Fi7n 2 IR 741 B A 4570 98 % Al [
MR A

¢) {E4 SEQ ID NO:2.5.6.7.8.9.10.11.12 B 13 PR G LT 5 1 B IS B8 741,
Hrp R FrBES SEQ ID NO:2.5.6.7.8.9.10. 11,12 8% 13 I IEEEFAI I 282 115 ANt
TR

44, — P A BCHAG Y 53, IR M R A B 030 53 XS 4 i CYPS2E10 A 25
PR JE AT 1) 255 B 25 CYPS2E4 M 25 AR Jik A4 I 11 356 BRI 2 i CYPS2ES M 2= AL I 1)
TR 54 Ry i 4, o BTih 848 5 1S BT ik CYP82E10.CYP82E4 Fil CYPS82ES A 2 FF AL
B I R IEFNIhRE T %, Horp BITik CYPS2E10 AR, 25 FF BEAL B AE AT B 382 & 5848, fiTid CYPS2E4
SR 2 A AL B AR AT 329 & 9848 HL TR CYPS2ES MW 2= A SEAL B /e A7 B 422 & 848\ H
HRATIA R 5 A 23 )92 SEQ 1D NO:2.14 F1 26,

45. —Phgmhs CYPS2E10 HBR 25 A S AL B2 (R h 1) 58748, FLHRRIEAE T, Pk 722 S 8UR
A CYPe2E10 M, 2 A FEAL B (1) 2R 1A FI Th B8 PR

46, —FFEY), BT K HA CYPS2E 10 FL K] Fh 0 IR Py R it 25 AR FE Ak IS T 1 525
CYP82EAv2 Ji& PR 3 1) 5 22 - Py MRt 2 P 640 B v 1 1 58 AR R CYP83ESv2 J K] i il
PN R 2 R S I R R 5 AE
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&/MURE R L RIERE SR AESYINGE

[0001]  JFHIRHAN

[0002]  JF 41 R 1 1E X SCACIE i EFS-Web LA ASCIT % 3 ) 7 1) 38 ML F AL 328, ST 4
“400712SequencelListing. txt”, 2011 4 1 H 12 HAERE, K/ 149KB, 54t B R 4248 . 1%
ASCTT #& 2 3CHS T BT 25 17 41 28 2 AN v BH A — 43 HLagiid 5 | 4 ST N AR

AR

[0003] A B0 K die /I A A SRR ) AR A0 8 20 v 25 TR ok A B TR Bt G A )
N — SV AL P M Bl P 2 AN 735 DU Y S0 B A e v PR AR R S M el 2 A g
A2 T B2 TP EEAL R IR R IE s RE AL S AT i

BRAE=

[0004] 7T B5 H L it v o SR B ) T S A A R e, 8 R AR IR 90-95%. AR
IR 73 E B ER 3 R LA ntL i 28 AR B R i = 25 FPMALRE L 22 20 R A P 22 TR A ity o 25
R A T e i, N— 2 R R Pl ek AR i A i o 2% FRMAIRE 5 AR R 2D T 5% 1) Sk g
A, AR IE R RROA BRI R, s AR AR 2> 5 2 TR R M AR ) A R
K 53 Fom 7 i s A s #7487 25 MR e A SRt AR A CRROA “ B A0 AR ™) [0 5
FEA S R 36 52 R [ A S ) 7 A2 DK 2 AR S (Wernsman A Matzinger (1968) Tob.
Sci. 12:226-228)0 SN il (8 7] T 1AL HE AL, £F — SERR R i B b BRAUA 7 22 20 %6 A LE
1o

[0005] A F i Py ] A R n T S 8D, 59 53 2% P R AC i A — Aol 0 SRy S M P A HiZ (TSNA)
A ) N= A P A . (NNN) , s Bk £ S 36 == 5 ) 7 B0 (Hecht AT Hof fmann (1990)
Cancer Surveys 8:273-294:Hoffmann % . (1994) J. Toxicol.Environ. Health
41:1-52;Hecht (1998) Chem. Res. Toxicol. 11:559-603) , & 4H &, % I TSNA 3= 2 i@ o
A= A A AE TR e SR P (1) 4k 2 R AL ) O N TE e, P R R Je /<A T I i R Ak =5
B E BRI R 4 ik (Peele Fl Gentry (1999) “Formation of Tobacco—specific
Nitrosamines in Flue—cured Tobacco, ” CIHEE K B ks 5V il % 1 72 ) CORESTA 2=
W, RS, P E IR AEYZH 2 (Agro—Phyto Groups, Suzhou, China)). FH#
AT M s DI S Ak 5 S B BV BR T AL AR AR AR IR A I 5 R A T VA A
[ 5L TSNA [ ik (Boye t te il Hamm (2001) Rec. Adv. Tob. Sci. 27:17-22. ) #H Jz , KT
SR, TSNA T i = B2 i i B A= 0 A A PR 5 A= ) s R VA % 356 1 S W 384T (Bush
&%, (2001) Rec. Adv. Tob. Sci. 27:23-46). ¥&4>, 18 1d 5 B [ 44 4% P42k B AIC TSNA [R] I OR35 7]
FE5Z R AR ) S A AT 0 6 AR SEERAS 1

[0006] [ T 1A NNN F AT 2 A, 3 SABIF 5T 38 B MR 7 ot o R B 1 25 PR et m ] 2L A LA
ANFEHEL e B 52 » Dickerson 1 Janda (2002) Proc. Natl. Acad. Sci. USA 99:15084-15088
YIE B 2 BRI 5 | 40 i N S R R AL o R BLWRCHR 1 22 b 2 B RS i B 1 U B L
AWM =R 2 o IXLEAH [R50 7 25 A AT FeAN 8 0 WL AL 777 25 [T 1 245 2 o EX Ay o

6
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PR 4 B DO X e 2 W O B MR B RE RE o A1, B U I o M 5 i R TR P
I 2 A A R AR S MR B DE AR 11 | H AR B B AUE R AH DGR (Brogan 45 . (2005) Proc.
Natl. Acad. Sci. USA 102:10433-10438;Katz 25 . (2005) J. Periodontol. 76:1171-1174) ,
[0007]  7E [ 3 M b, TR 0 25 AR AR = R [ A T R BRI NN & LE
FH 9% (Bush Z& . (2001)Rec. Adv. Tob. Sci, 27:23-46:Shi Z& . (2000) Tob. Chem. Res.
Conf. 54:Abstract 27). [, A RUFEACH Frrp e AR, & & 10 S s A OCH B T Bk
% AR AS 5 (R 98 A0 AN B A BE 52 M, 3 [R] I PEAIC NN ZKF o aX B OQBRAE Lewis 55 . (2008)
Plant Biotech. J. 6:346-354 3T HIRFGE A 1k — 0 ek S, AR B T B g i 3 2215 5 0
MBS B SEALIRE Y CYP82E4v2 FE[RI[1) RNAT % 55 PRI AA) 2 AR BT 25 AR R BR K o1 S 3Rl 4L - Fr
(1) NNN 5 SRR FRAR o SV BT FUE BH 4% J DR AR AT T K B0 B 1) 2 R AR AT NN
BB, A ARAENA IR A R] AT 2 3 DUR T Ik A2 7 B R =4 o

[0008]  PX| MR 5 B A A5 A o 25 R R 22 A /N A R AN AR 2 5 R A 1) T ¥

EZIAAE

[0009] &M 5 /ML AR W) FIHAE 0 5 25 MR & B AL S AT A EE
FRA CYPS2EL0 2 4% H IR I O 73 B A o 40 M (0. 2= P450 24X 1R, W1 SEQ 1D NO: 1 fyoi, Fil
TR 1) CYPS2E 10 JEA 22 FF ZEAL BEZ 1K, 40 SEQ 1D NO: 2 flyw, FIELAR AT B B, B HE(H
AR T8 SEQ 1D NO:5.6.7.8.9.10. 11,12 8% 13 Fion FEAIRI £ K, BA KRGS SEQ 1D NO:5.
6.7.8:9.10. 1112 8L 13 /R Z K 2 AT IR . A B CYPS2E10 % JIK /2 2 55 JH B rh A
ik 1) 2% PR AR T A8 PR AR 25 PR 2L . AR BRIV 70 3 2 R T IR IE B 46 % SEQ 1D NO: 3
8% 4 FTn P A0 2 IR S LR R BE o AR BH [ 20 A 3 B 6 AR A A sk L 4
g3 oA & 4t CYPS2E 10 MG 25 AR ZE AL B 2L IR 5848, SLrh T ik 982 CYPS2E10 i 2 FF
FEAGE I R IB B B FRAC . 70— L0 st 7y X rp, A% R BH B0 M 5 e 40, 25 2 b CYPS2E4 4]
B 2 T JEA L B SE R IR 5 A8 R/ BR 4 RS CYPS2ES HH Bk 2 P Jik Ak i35k BRI fr 5848, He i b JL ]
[FI5AZAE CYP82E4 5k CYPS2ES A 23 A IEAL B (1R IS B DN BE PRI o IR Abix LR B 4 5k
FLFE AR R 2R S B i 2 0 el A s AR 400308 0 B30 ARG o 4 PR 0B e o o

[0010]  JAo4 (1L AR AT il 4 S EL AR 400300 2 25 P ARk 7k ~F B3 o AT Ak 1) 25 PR ik A
R Tk BT 7 TS M A 2 IR 2 5 IO\ 28 7 — o i 2 P 6 Ak I R 4% 22 /D
— i S R P ) AR, L P I SR BRI T A O e 2 R AR R R Rk, AL X
LR Rk, 2 R R A T R %) 58— ol 22 R 4 50 OB A ) B A 3 43 h 2 5 MR A 1) 25 R
Bl AR 2 A (MR R S R 2 PR AL . 7B — 28 sl U rh, IR W Ry S R el 2 P R AL I
& CYP82E10 B H AR A, 78 HAth 5 it 7y 2, 3 2 77 325 2 A i 0 0 o 256 PRV A 5 ) N B
CYP82E10 Bl AR A (1) AR 25 AP 2 g A0 22 TR 19 22 2> — B S5 256 PRI Y (19 548 R 4 55 CYPS2E4
BEHARATN / 5 CYPS2ES Bl AR A Rk i 25 FR JE A Bl 1) 22 2 — P S5 A7 ZE PR A R 5848
4 A 4 5 LA AR K 25 F R Bk X 0 AR A0 1 77732, L v B i A A s EC AR )5 4 R e
CYP82E10 B H AR A ) 2 [K 2 5 A7 E SR 1R AT SR 16 , 55045 3t b5 CYPS2E4 Bl H AR A
SR R ATAESR AR/ S gmhis CYPS2ES s H AR A1) BE ] o A2 5 A7 AE S AR AT B & i i
[0011] A& B RE 1~ sEitE 7 .

[0012] 1. —FiHHACAE Y B HAE 0 7, HoA 5 b CYPS2E10 Mk 2 P kA4 Il 1) 255 BRI 1)

7
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AR, Horh BT iR SRAZAF ATk CYPS2E10 M 2 FP LAk Bl (1) 22 15 B Th g 4G

[0013] 2. st 77 =X 1 BT ik i Al ) sk HEAE A 7, HORFAEAE T, PTi& CYPS2E10 JHk
F LR [ SEQ ID NO:2.5.6.7.8 1 9 Fi7n/F91,

[0014] 3. Qi 7y 3K 1 B2 P B M BERE A BR LA 0 53, FERRAEAE T, Ik S AE ik
CYPS2E10 M 2 B ILALBEAE 3% B BT MR AR EE 79.107.382.419 FHATF 414 WA B kK A 15
Wi, Horb ik 4 5 R AKCHE /2 SEQ 1D NO: 2,

[0015] 4. WIS 7y =X 3 B ik i M SAE V) s ARG 0 5, AR IEAE T, Frid SRR 1k H R A
[0016]  a) 222 MRARAIE 79 I H 2 RIS ;

[0017]  b) M 222 AR E 107 K2Rk I

[0018]  ¢) 222 IR AUALE 382 Mz MRk I

[0019] d) HLZREALE 419 HIIHR IRV IE A

[0020] &) HAEEAS

[0021] 5. WISt 7y 2K 1-4 A AE— T3 I R S 4 B A A 8 4y HRFAEAE T, I8 7%
Zih CYPS2E4 i 2= I JE A Al PR (1K) A% , 1o Pk ST i ik CYPS2E4 Jik 2= FF ZEA L il
OESYNEIRE i 2 i

[0022] 6. WISt 77 7 5 ik YR A A s AR )3 43, HRFAEAE T, FTidk CYPS2E4 il 25
FREAL L H SEQ ID NO:14.15.16.17.18.19 F1 20 7~ FE 41,

[0023] 7. Qs 7 3K 5 B 6 il i A ) s AR A 43 HRA AR T, BTk R AR AT P
& CYP82E4 Mg 25 1 AL B AE U B 2 JE IR % 2k 329.364.376.382 Fll 458 [ & & AE1E 1,
Hr ik gn 5 KPS /2 SEQ ID NO:14.

[0024] 8. WS 77 =X 7 BT ik i AR V) s HAE B o, AR AEAE T, iR RAZ IR H R A
[0025] &) HZ 1200 AALE 329 WA IREE

[0026]  b) HRABEIFAUE 364 MR IRE

[0027]  ¢) H RSN E 376 ML IR RS |

[0028]  d) FH 222 FRHARALE 382 M2 BRIk I

[0020]  d) HZ &AL E 458 MR IR IE M1

[0030] o) HATEAAS

[0031] 9. WISty X 1-8 A AT — 00 B 3k ) A 4 B A A 8 43 HRFARAE T, I8 7%
Zh CYPS2ED i 2= I JE AL PRl (1K) 58 A% , 1 Pk S A i ik CYPS2ES Mk 2= FF ZEA L il
OESVNEIRE i 2 i

[0032]  10. 4nsEjii/y 3 9 Frad (M F AR ) s R 0 53, HRPAEAE T+, BITal CYPS2ED JH ik
FEALEEE H SEQ ID N0:26.27.28.29.30.31 F1 32 i~ F 41,

[0033]  11. 4nsEjii /7 3K 9 BY 10 From Ry B A s AR )38 43, SLRFAEAE T, Ik 582246
A CYPS2ES MHfik 2= FF AL BEAE 1k B 2 R TRIRIE 422 F11 449 (W46 B R A e84, Hod frid gy 5
I /& SEQ 1D NO:26.

[0034]  12. WSty =X 11 Bk M S Al A sl AR & 40, HARRAEAE T, iR RAZIE H
zﬂ H

[0035] &) HZIEZFME AL E 422 R BRTREE ;

[0036] b) HZwZ B ARALE 449 I EIIR YR 2 0
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[0037] ¢) HATEAE.

[0038]  13. s /55X 9-12 AT — T BTk Y R Sk 4 sl AR 030 43 SLRRIEAE T, AL 46
ik CYPS2E10 M 25 FF AL RS KRN T iR CYPS2E4 M 25 AR ZE AL B 25 R i SRR

[0039]  14. WSl 755X 1-13 AT — T BTk 00 b 4 sl HCAB 40030 43 SLRREAE T, BiTid
(YR EAE ) S AR )R 20 5 T IR 5848 Ry 4l o

[0040] 15, st 77 2\ 14 Pk (R A 4 sl A 23, SLRFAEAE T, BTk CYPS2E10 4
B 25 FRBAL B R AT B 382 & 5848 BT ik CYPS2EA MR 22 FFILALBEAE AT & 329 &A%, HATik
CYP82ES Wi 2 I ILALBEAENT B 422 2 58747, Horh Bridgn 5 (94K 35 40 1l & SEQ 1D NO:2.14
126,

[0041]  16. WS 775X 15 ik R Sk A sl I AE )3 43 SLRREAE T, TR Bk B R
gﬂ H

[0042] &) 222 FRAUAIE 382 Mz MRk I

[0043]  b) HZ IR FEHAAE 329 FIEAREE ;

[0044]  c) FHZAZMD TN E 422 B RIESES sF

[o045] ) HAFEAS

[00461  17. =it /7 5 13-16 W AF—T0 ik i M FEAE A s RE 0 43, HARFIEAE T, Pk
T B ECAE )0 2 1 JERR T 2% PR ARG A2 T 1. 5%,

[0047] 18, WS 755X 17 ik R Bk sl AE )30 43, HLRRAEAE T, Pk d Ay el Al
YR 3 B MR ) 2% PR RS A5 AN =7 0. 5%,

[0048]  19. L7 1-18 FAT— I ATk (30 SAR A (1 A1 sk L S 4R

[0049]  20. St /53X 1-19 P AF—I00 Frack HE e A BR LA A0 43 B AR 28 B0 B o
[0050]  21. —FRR AR S SO T RE 0 7, Brd 7 vA A E sl 75 5K 1-18 HfT—
T 3 A A7) S AR D08 o B A 4 T A SR 7

[0051]  22. —FPRAR AR SAG ) SAB YR 2 A 22 AR K ST B30 AR Rk ) 2 AR R ARk e A
K78 BT 7 vEALEE ) BRI IR 25 | N 22 /0 = g 25 R AL RS DA P 25 22 /b —
Tl S5 A3 25 [R Y 1) 5%, L ok SR PR AR P a2 PR Al 2 PR () 3 1A, FL G b Pk 408
ik, 2 PR A Rl 2 R (1% B — o 56 KT G 0 0 5 R P B G A A 30 2 0 5 5 R ) 2 PP R A 3
AR UARRE S R 2 R R AL

[0052]  23. WS 775X 22 Pk 77 3%, HORREAE T, Prd iR ARe S 00 i 2 AR S AL 3 ik
B A2 ZERTHIK CYPS2E10 A 2 340 B -

[0053]  a)SEQ ID NO:2.5.6.7-8.9 B¢ 10 P& ILEE F 4 ol
[0054] b) 5 SEQ ID NO:2.5.6.7.8.9 8 10 Fi7n s P4 Ba 2 /D 98% 41 AH [F] 14
R FER T 5

[0055]  24. 4nsEjiti 7 =X 23 PR i) J7 3%, HAFAEAE T, JIrid CYP82E10 M, 25 7 5EAL B (1) Fr
R FERR FEHI) A0 1k AR IEEEHR L 79, 107,382,419 FIHATAT 204 47 B Ak 1) s S vk ik i
A, Horh ik g 5 A HE J2 SEQ 1D NO: 2.

[0056]  25. st Jy 2 24 Pk ¥ 7732, HAFAEAE T, P 7 & 79,107,382 B 419 (1 ik
o 42 S TR R I

[0057]  26. 4nsji 3K 22-25 WAT— T IR 1) 7 ¥2%, JURFAEAE T, BT Mk 25 AR 2R AL g 2
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PRI 55 — R [R5 CYPS2E4 AR 25 A 2

[0058]  27. 4nsEji 77 3K 26 Fridk (K 7775, JAFAEAE T+, Pridk CYPS82E4 [t 23 A 24k g A0 75 1k
H NN ERI TS -

[0059] a)SEQ ID NO:14.15.16.17.18.19.20 B} 21 /s IERE 541 i

[0060] b) 5 SEQ ID NO:14.15.16.17.18.19.20 8% 21 fi R EER T HA 2/ 98%
FE AR A 1 I 2 2 R 740

[oo61]  28. sy 3K 27 Pk (1) 751, FHFAEAE T+, Brid CYPS82E4 Mt 2= A JEAL g i) BT ik
RS P57k B B LR R AL 329.364.382.458 I HATAT 404 K47 B 4b i) S FE BR VR FE &
A e, Hod Bk g 5 KR A2 SEQ 1D NO: 14,

[o062]  29. NS Ty 3K 28 Frk 7%, HRREAE T, A7 & 329 I Ik B e £ 305 1,
PrE 364 K1 FTIR B it R A BRI R B, A1 E 382 KT IR B 2 42 A IR hR =, A7 & 458 TR
B e 22 s IR R B AT AL 5 .

[0063]  30. 415/ 3\ 22-29 WAL —IUFT IR 1 7732, JURFAEAE T, BT i Mk 2 AR AL B 2
PRI 28 — Ph 25 Rl Gty CYPS2ES bR 2 AR JE 4L I

[0064]  31. 4nsEjii /7 3K 30 Frad (1K) 771, HAFAEAE T+, Brid CYPS2ES Mt 2= A IEAb g A0 75 1k
H NARRAER T -

[0065] a)SEQ ID NO:26.27.28.29.30.31 8% 32 Fi/R IR IEEE TS M

[0066] b) 5 SEQ ID NO:26.27.28.29.30.31 8% 32 i /s AL F T4 BA 2 /b 98% J£ 4]
FHFEVER 2 B R P 1) o

[0067]  32. 4nsEji 77 3K 31 Pradk (K 77 7%, JAFHEAE T+, Bridk CYPS2ES Mt 23 A HLAL i () BT ik
FIER T HNLEE B 2 IEBRIRIE 422 F1 449 FIILATAT 204 (147 B AL 16 2 SE IR R Ik R AR B 4k
Horb ik g 5 (14K 4 /& SEQ 1D NO: 26,

[oo68]  33. nsijtiJy 2 32 Pk Ky 7 i, HAFAESE T, A1 & 422 [Tk B4 & 28 3 i -,
LB 449 BT IR S it w2 , B A S

[0069]  34. 4nsEji 7 xX 22-33 AT —IAT IR 1) 75 ¥, HRFIELE T, Brid A s HAa 0
XTITR 5EAL R 4l o

[0070]  35. st Ay o\ 22-34 HAT— T ETIR (1) 77 v, AR ELE T, Frid s NEFEF P 7
£

[0071]  36. sl /7 2\ 22-35 WAL — I (19 77 2%, SLRRIELE T, ik da 4 /2 (1 3R 95
T RV HEZER AT AR AR T B R L AE ) o

[0072]  37. s 7y =X 1-18 A E—T00 ik AR ke ) B HAE 030 43 SLRRAEAE T, ik
JHEAE )2 SR 36 75 JE A R BEAE S ATHE 5000 2 7 MR SR IR AE A

[0073]  38. —Ffr % & A KK Y- 25 PRI XTI B AR 400 () T 925, T 3R 77 12 B A DA JNG 8 P
BRI LE SEQ ID NO: 1 B¢ 3 PN AFELE AL DNA RE 5 .

[0074]  39. 0S5 38 Pk 77 v, SLRRIEAE T, PR MR S ) R AR A 1

[0075]  40. Qs 7y 38 B 39 Frik i 77 iZ:, HRRIELE T, Frik i it H % § SEQ 1D NO: 1.
3.35.36.37 F 38 (1741347

[0076]  41. 4nSEji 3K 38-40 HHAT—IU T iR 1) 77 ¥2:, JURRAEAE T, BT ik 7 i B FEAR 4 A2
TFAFAESEQ 1D NO: 14 HR I 5AR EASAFAE SEQ 1D NO: 26 AR {58 AZ sl f& 7547 4E SEQ 1D NO: 14

10



CN 102858983 A WO B 6/34 T

I SEQ ID NO:26 H1 R 5EAR N AT IR S GBI 1M AT 4 0 228 iy DNA A5 5 B 75— DNA F%
HH o

[0077] 42, —FP ik A M RRIT IS B 2R

[0078] &) & SEQ ID NO:1.3.8% 4 M RT4 ;

[0079]  b) ¥ SEQ ID NO:1.3 8k 4 (227> 20 MIEZ TR F B Z AT IR 741

[0080]  ¢) 55 SEQ ID NO:1 fiiR5e3&) 75 KAy 22 /b 97 % JR AU AR R R A 7 IR 7 41), Hrb pir
W2 A R YatD 2 SR ) MR v 25 BB AR 0 2 1K

[0081]  d) #whdik H SEQ ID NO:2 F15-13 {2 ik, BRI 2220 116 ANHbd iR i B A%
FIRT4 5

[0082] e) %ifi% 5 SEQ ID NO:2.5.6.7.8.9.10.11.12 B 13 Fin/75 B %2/ 98% %41
FHIF I B 2 IR PR 7 41) 5 70

[0083] ) 5HTALKH (a)-(e) FAT—THTIA KT H) HAMOZATIRIT 1 o

[0084]  43. —Fhfik B FAMAERITIIN B 2K

[0085]  a)SEQ ID NO:2.5.6.7.8.9.10.11.12 8% 13 FroniIa i 74 s

[0086] b) 5 SEQ ID N0:2.5.6.7.8.9.10.11.12 8% 13 Ai/n@ BB 75 LG £/ 98%
FHFE MR 2 S5/ 41 s A

[0087] ) fE4 SEQ ID NO:2.5.6.7.8.9.10.11.12 8 13 Fin @ FEMR T4 H B A Ry
), Hrp Brid F BE& SEQ 1D N0:2.5.6.7.8.9.10.11.12 8§ 13 R IEE 420 115 4
Ltz A 2k

[0088]  44. —FiHH HAY A sk AL PR 43, HLXF 4 CYPS2E 10 MRA 2% FF FE A0 i1 2 1A | 4
fi5h CYP82E4 Mk 2% A AL Bl 1 22 PR R 2 655 CYPS2ES i 25 FF AL i 1) ZE IR b [ SR AR 4l
Horp TR A8 5 RS TR CYPS2E 10, CYPS82E4 Fil CYPS2ES MiHi = A FEAL B () 2 IS TN T BE R %,
P TR CYPS2E10 A 2 A LK B A0 A7 B 382 & 9848 Tk CYPS2E4 Ml 2 I KL A By 75 {7
B 329 FrAF HTIR CYPS2ES A 2 F LA BEAE AL B 422 7 578 I pridk 4 5 4K 3 2
W& SEQ 1D NO:2.14 #1126,

[0089]  45. —Fh4uhd CYPS2E10 MHAR 22 FF Ak By 1) 2 8] A (g 58 A% , T A i ik 58 A8 4 i ik
CYPe2E10 MHfak 2= A JE Ak i 1) 2 IR 1 D BE B

[0090]  46. —F{Hady, FridtE P B CYPS2E10 & bRl HI AR Py kot 25 FR S 4Kl 7% 1 1 5
7% CYP82E4v2 F K] A i il & b py R ik 25 P JE AR BV PE (19 9842, FI CYP83ES J K| i il 4
P KRR 2% PR S5 A B M T AR

[0091]  Pff el i 22 i BH

[0092] K] 1A-C &7~ CYPS2E10 MHBR 25 FF SEAL B A1) DNA (SEQ 1D NO:4) FAFITI & ()7
o FTRE AL 5 A KE 2R/, H5 M3 WEF NS TR, W& 174 (SEQ 1D
NO:3) h/NERMA, ZEFRFIINSG 5~ T AN LEAFI NSRS AWM. H TR
FHIAE T 1 DAIF R SR AT PCR 5 [ % FP IR 7 51 T RN 3k s CRATHAR 270, 1
RN PR P F) R R AN 2T 2 e 5 A i R IRAE 5878 i 126 v 5038 A R A% T R AN
RIEMRIRSE Gk 2) F T RIZARLIAERR.

[0093] [ 2A-C § 75 CYP82E10(SEQ ID NO:4).CYP82E5v2(SEQ ID NO:38) i
CYP82E4v2 (SEQ ID NO:37) [JZERAFHILLX . A gbs 7510 K55 6E ;57 13 JERI1E
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X NE FRERIR N & FIPAV AN E R BER R . S0 7 51 AH [R) 1 A7 B H B &
WR.

[0094] ¥ 3 /1A CYPS2E10 Ik HAE Y 1041 [ Ser382Pro (S382P) 2% ) CYPS2E10
(1% P B L w4 B AL 2 PP A Bl v e P2 (i 5dts o CPM, R4 B H 2R

[0095] 4A F11 4B S RAE CYP82E4v2, CYPS82ESV2, and CYPS2E10 Jk K| & AN [l 58 A5 41 &
1) 1 SEMEAE ) )~ PR B A A2 T oy b o ANRI - BRI IIEAE P<O. 05 ZKPAFLE B 2 % 7
[0096]  JFAIKFHIHIHEA

[0097] DL R AR BoR P AR T AE B A A 2028 B B AR vEvE B ALk, 4 4,
CYP82E10 P419S KRN E 419 2 2 IR AR 2 IR FE A fh s 1, Horh g 5 25 iy AR Y
A, A5 CYPS2EL0 JE4)7n T SEQ 1D NO:2. H— -7, CYPS2E4P38L K /R & 38
2 B A B R R AR BE 1, Hoh 9 ‘5 225 Y AR B P 1), AP L Hp CYPS2E4 J747)
7~ T SEQ ID NO:14. F3—7nfilH, CYP82ES P72L Kynfr'E 72 M2 IR B 2 R i 25 1)
R E A, g5 2B AR P4, AR5 5L CYPS82ES J¥41)7x T SEQ 1D NO: 26,

[0098]  SEQ ID NO:1 %7~ CYPS2EL0 [KI4ahL)T41)

[0099]  SEQ ID NO:2 7~ CYPS2E10 [IEFLIERFA1,

[0100]  SEQ ID NO:3 7~ CYPS2E10 K[ & T-HIRE TR 741 o

[0101]1  SEQ ID NO:4 7K CYPS2E10 [KEERI 4L FE 41

[0102]  SEQ ID NO:5 %7~ CYPS2E10 L148F [ LR IFA1

[0103]  SEQ ID NO:6 7~ CYPS2E10 G172R FIZILMRIFA

[0104]  SEQ ID NO:7 %7~ CYPS2E10 A344T (I LR IFA

[0105]  SEQ ID NO:8 %7~ CYPS2E10 A410T fIZIEMRIFA

[0106]  SEQ ID NO:9 %75 CYPS2E10 R417H FIZFEMR T4

[0107]  SEQ ID NO:10 %75 CYP82E10 P419S HIZ IR T4

[0108]  SEQ ID NO:11 %7K CYPS82E10 G79S [f1% JEM8 T4 .

[0109]  SEQ ID NO:12 7~ CYPS82E10 P107S 2R TEH).

[0110]  SEQ ID NO:13 37~ CYPS2E10 P382S [HIZ LR TEH).

[0111]  SEQ ID NO:14 37~ CYPS2E4 [RIZFLIB T,

[0112]  SEQ ID NO:15 37~ CYP82E4 P38L [ Z LR IT1

[0113]  SEQ ID NO:16 ¥ 7~ CYP82E4 DITIN 2 MG 791 .

[0114]  SEQ ID NO:17 7~ CYP82E4 E201K [HIZ M 791 .

[0115]  SEQ ID NO:18 37~ CYP82E4 R169Q [ Z LR ITFA1

[0116]  SEQ ID NO:19 7~ CYP82E4 G459R {2 M8 741 o

[0117]  SEQ ID NO:20 7~ CYP82E4 T4271 [ LM IF41

[0118]  SEQ ID NO:21 ¥~ CYP82E4 V376M [{ 2 M8 771 o

[0119]  SEQ ID NO:22 F7x CYP82E4 W329Stop [KIZILIE T

[0120]  SEQ ID NO:23 %7~ CYP82E4 K364N [{ 28771 o

[0121]1  SEQ ID NO:24 %7~ CYP82E4 P382S M2 a7 o

[0122]  SEQ ID NO:25 7~ CYPS82E4 P458S 2 LR IFA1 .

[0123]  SEQ ID NO:26 F 7~ CYPS2ES (K2 L 74
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[0124]  SEQ ID NO:27 37~ CYPS82E5 P72L I ILMRIFA1 .

[0125]  SEQ ID NO:28 # 7~ CYPS82E5 L143F 2 EM 74

[0126]  SEQ ID NO:29 7~ CYPS82E5 S174L 2 E=M 741

[0127]  SEQ ID NO:30 %7~ CYPS82ES M2241 fIZHEMR 741

[0128]  SEQ ID NO:31 %7~ CYP82E5 P235S I MR 741 .

[0129]  SEQ ID NO:32 %7~ CYPS82E5 A410V 12 EEBE T

[0130]  SEQ ID NO:33 7~ CYP82E5 WA22Stop [ ILIRTF ).

[0131]  SEQ ID NO:34 37~ CYPS2E5 P449L [ LR ITFA

[0132]  SEQ ID NO:35 &7~ CYPS2EL0 (4 &+ L FIIE [ 5 4F %) .

[0133]  SEQ ID NO:36 &7~ CYPS82EL0 4 &+ L IR M 519F5) .

[0134]  SEQ ID NO:37 &7~ CYPS82E10 [I4h 5+ 2 FIIE [ 5 4% %) .

[0135]  SEQ ID NO:37 &7~ CYPS82EL0 [I4h 55+ 2 IR [ 51 E51) .

[0136]  SEQ ID NO:38 37~ CYPS2E4v2 [IFEKI 4 FEH).

[0137]  SEQ ID NO:39 7~ CYPS2E5v2 [IFEKI 4 7% .

[0138] & X

[0139] A% BH A0+ P0 HRARr S ek R B 2 P AL I 22 IR 1 3R 1A B Dh RE (9 41 & W 0 T 2,
JIT 3 0 ik, 2 PR 6 A0 g 22 K2 55 A8 A AR m R ey 2 P e ) ek 1) A U 5 AR, I G 2 i
(Nicotiana) J& IIFEA , £045 25 R0 & W AP (R M AE 4 .

[0140] LA SCHT A, “HI” “HDEIVE A F0<HPHI 7 e S AU AN B4R SC TR AT
1779, H PR OGBRIE R = 4 (RPREZE R P 9D 1 2R8 s D BE , AN O A B i 2 A k4L
Pt G0 A e B (R R S ek 2 PR A o 0 R R e 2 AR 20 I 22 IR A A AT L A T A 5 0
T3S, AL HEA ORI SCHDHRNAT F05 @ B 7 v Wi A8 5 o R il B R (1) 5 1 A
i[5 B ok A AR AR S Al 2 PR R AL (1) AR RN/ D RE, JUSL R REAE CYPS2E10 A 2= A 2
IS DR P e B R SEAR 15 AR 7V

[0141]  “HRZAL "5 T3 CYPS2E10 22 IR i 43 A\ « I 53k Bk D 1140 5%, AT HL 08 i 2
SEACBRE IR PR o 7E— 2o St Ty 2, MR B 1 S A R A T B AR A
CYPS2E10 22 Ik i MEAR LA 01 22 20 25% 30%- 35, 40%. 45 50%- 55% B, 60%. 75 HAth S i 77 =,
R B S A I T A R 22 2D 65%. 70%. 75% 80%.85%90% BY, 95%, TEILIE SEHE 7 =
W, R SR BRI SE A ] (BRI 100 %6 $030D, HLR B 25 FP 25 A I 1 40t e o (R EL 3 A )
AFD.

[0142]  “HPTHIFT” WTAE PR FRE ) 2 R EL IR P9 5, 91 a4 O3 IR ) 5 B 2R AR ) o
FITIR ECAn] A Y R RE 490 2 (8], 451) G B A AR A AL — ke = f 7 A M Bk 2 73 DA 2 P A ik )
HRAE S 22 T LA L IR DNA J741) o SEEERL ) (1) 2 18 B Dl B8 X4 il R AE [7] —HE42) Y Bk
AN [FIARE A0 1) BRI RE A 40 T 40 P 2 4 T S AL R B 8 o 2 TR B B B P 5 oh, HAS TS AH RV
VISR YIS 53 P SR ) B 50 73 (R 1 B B I T B 2 TR) KT U 2R

[0143]  “HNTHIEK]” PIALFE S BRIE BB ) 1 D B B AE 7 IR AT ARG B 7E AR T O Hh 2R
R S B 2 R AL 2 22 B R IR IR ) D RE B 7 I 58 A B o EUEREE R P ) 7K -
N, 1% B AE A A AR AE TS 5 B A AR RV EAT o DB, ARALIZ AL 1S S b P BB 2B )
EILA AN AR EIPE D 50% B35 = I RZ B A KL, SEARIE 75% B8 iy, HOSEDLIE 90% B8 .
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AL AL T 5 T BT EU LR AR AR A ) BT R R A R R B T S VT AR e A B R 3N
R AEAT B AL A R BN A N ARG AL o J25 IR ) () 7K P B 2t I o ]l e AR AT 50 7 Vs
AT, FLAERR I PE A AL FE(E AN R T mRNA A% S AK S L B A BUROKSER / BaR Bi B e, R
IR R ] 25 PR ) 7 o AR ST, mRNA S SR AR AL 45 0 T B8R N T %) mRNA 5%
A, H 2 KRBT A 4E B s AT B 1E 5 8 1 ) 22 IKERIR

[0144]  GASCRTH, “AR K7 RARFEAARBUN 741 AR BAG 5 O R B A2 T 2 IR
7] ) Zh BE BIE AN AR AL D RE o A T MR 25 P 2R A0 I, S5 A AR ARL) B BE A2 AH [F] 4 At Bl i AH
[ 25 AT 2R T B A4 Y P M ek 2 g 2 PR AR L B P 22 2D 99%.,98%. 97 %+ 95%- 90% . 85% 80%-
75%60%.50% 25% B} 15%. Hf 4 %Y CYPS2E10 41 SEQ ID NO:2 fir7n. HF A= 7 CYPS2E4 11
SEQ ID NO:14 fii7~. HF4% CYPS2ES 41 SEQ ID NO:26 ffizn. A/ B fHF4E 4 CYPS2E10
() 7 45 P A% AR A0 45 2 SEQ 1D NO:5.6.7.8.9.10.11.12 8% 13 i /n FEFI 1 £ k. SEQ 1D
NO: 10 (CYP82E10P419S) P~ AR (ALt A H HI 547, o ik A Af AN HA 249 25 % (1) BF
A CYPS2E10 %2 Jik iRy HERR 25 AR 354k W VS 2 . SEQ ID NO:11(CYPS82E10 G79S) .12 (CYP82EL0
5 P107S) F1 13 (CYP82E10 5 P382S) Fr~ AR ARt HA A R 5EAE, B ik 58722 A T Mk A
= FR A ME e B (R 100% $0) H Rt = 2 DhRe 2 Ik ) o FESRARUIT ¥, BE AR 7Y
CYPS2E4 7l MEAS A 45 SEQ 1D NO:15.16.17.18.19.20.21.22.23.24 B 25 7~ %
FIZ k. SEQ ID NO:21(CYP82E4 V376M) Frs ARt B A R 5AL, Brid 58 A4 i
IEA 2y 50 % 1 8F A Y CYPS82E4 22 Ik Iy M Ak 25 P JE AL 5 . SEQ 1D NO: 22 (CYP82E4
W329Stop) 23 (CYP82E4 K364N) #1124 (CYP82E4 P382S) i RIS AL 1k AT A R 54T, fiidk
SEATAG FLIR AR 3 T LA S A e (B 100% 356 ) o AH AL, BF 25 ) CYPS2E4 [f) 7 451 PE A%
RAFEE SEQ ID NO:27.28.29.30.31.32.33 8¢ 34 fr7n R A £ Ik SEQ 1D NO: 34 (CYPS2E5
PA49L) FroR AR AL A A R 5EAL, i il 5 70 A FL R B 26 FR A B v MR e 0, HL SEQ
ID NO:33 ft7n BRI 1%k B AT A HN SEAL , Bk 578 A% I Mg 2 FR kA4 Il v M A e ok (R
100 % D

[0145]  GIARSCHTH, “BARZ IR B AR 2 IR R AR R AL R L IR B 2 L IR ST 41 o
[0146]  ARAAT] HAT—Fiifs 0 ok 26 B 5 9 P s 2D s I B R BROIUAR s = Fh el s 2D
(IS 0 5 2R BRCEUAR 5 DY i 5/ (R s I 6 2R BROAR 5 B0 TP Bl B /D 1R i 5k 2 B
o FARAFRIS M HRAEA . PR B SR BN NPT AE C— A N- Rimal C— F N- K —
o FlE ZIRECRALFRILI Z IR ] BFE AR R A “UTBR Y IR AR 45 7
BERREEER. BRI ART . RFICERAER DAL, Horh A2 b 2
N5 R E R R AH R R F RN AR JTid F5 MR R e L. 25
R oG] B R BRI AN AR MR BRI M BE . 22 I Alberts %5 ., (1994) Molecular
biology of the cell (KZHfE T-2EW)%)) (FE =k ,56-57 T, HLMAL KN H AR
/N7 (Garland Publishing Inc., New York, New York)), #ito|FHHA TN, Lok,
HUARERES INAT A6 5 — CYPS2E ZX G i i AH [RIAT B 24 2518 o WAL “ U SRN 2 1%
H RS 73 52 IR 43 LA R L i i ER

[0147]  WIASCET A, “HEWDE 437 328 ] B AR 0 SE SR W) B RE A0 AN Ji K400 DR A2 o 1k A
VAN MO AL ZR 35 720, 1R 4 s 0 7 56 3 R A A A 2 2R R4 e R A A 4 B G i A
K Aek B RER AP e R B A R SE VIR VIR SR . AR I SR AR AR AR B R AR
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B AFEEAKIIEHE N, REHAE AR KNSR . ARSI, “ Y
KL R RAEY) R 5 WATAT &R 73 sAE 80 7 AT 5 o

[0148]  REFIA

[0149] AR BHES KB MRmg 25 B FEALBRES IR CYPS2E10 (FEKZH 7 41) 41 SEQ 1D NO:4 fiaR ),
ML LRSI CYPS2E10 M 2= FHIEAL A (SEQ ID NO:2), Hou K M B RS v e sk iy 2 A 404
Bl (IR R S PR A, e LA BAARR B8t /N AR 1) 2 R A e 2 1 AT L oA A 0 A A A L A
Yo 2 B IR o “RRERE S FRILARIE e R R Th R 1A, 5 HARE Y2 B
Wy B AH B o 8 I P A R R S T |ON LA Ak 2 AR A B R PR ZORR R S
ik 25 A AR B AR R, TE G Bl LA MR ok 2 PP 25 A B 2k P P R ek 2 PP A i 2 R
(B, SEQ 1D NO:26 A7) CYPS2ES) Bk HAR fA Py [ty — ik £ Fft T itk A R 5847 , I BG4 4
B B Mk 2= PP A i v M ) B 2 T M 2 AR AL B 2 T (49 4, SEQ ID NO: 14 Frzs i)
CYP82E4) B HAR A& P [ — Fir sl 22 Fi BT 1k 5 M 5748, WT e AL HA J Ak m) 25 A Mk e /) e AL
(FAERSE RIAE Y, o FriRF AL SRR T2 1. 5%, LB T2 1%,

[0150]  ={E 7% Z2 B AR R 5 rp 1 25 R B AR K P 5 [R1 A 2% AR AR 78 43 0 2 1 B0 ) i
N” = EAHFE PR (NNN) FRIHT Ao G A e A LA K 2 PP A s P 1) i 1 ) P R 2 PR
SERT O %2 HERR A CYPS2E4v2 il CYP82ESV2, CYP82E4 £ ik (SEQ 1D NO:14) IEEHE SN
JRAE 2 IR LR . CYPS2E4v2 JE[Rl (ELFESmAL AN N & 1 IX 38 )  HLAENH A Y P 2 B sl A=
B RIE A RPN ISR IR TN D RE R 7 vA IR TR LA g 5 11/580, 765, HL AT N3
[ & F G A TS 2008/0202541 Al, CYPS2E5 % ik (SEQ ID NO:26) 42 & - 2 FH 5L 4k
Ay (RPIL 2 BAE LR rh R 18D . CYPS2E4 JEA (BLFRGm AL Al N 75 7 X 48 )  HLAEMH S RE D ) 2
PR R A s P PRI FH 5 R it G 0 R0 S BB I 7 VR 1 355 B & R FR 5 12/269, 531,
AT R EE LR HHE A TS 2009/0205072 Al. X P/ B L) B A AR EL 20 500 B 2
FRERIE L 5 H 4 TN AL

[0151] 4R, XA RSEAE cyp82edv2 I cyp82ebv2 AL FE Rl (BRI Jak Bl e ik 13X 6 54 HH ik
2 FRIALBEIE R R IE M RAR SE A SE R ) SEA IR BERs HL 2 T 2 % R Qs A 25 AR
ik, IXARRAT BE - BOK E NNN T IR 25 AR K P o CYPS2E10 MAfi 2 FF J8 Ak, filg 255 BRI 1 %
DRERALL 7 s A A R e v 2 B R i 2 7 A e /M IR g — 3 4%, HLERT R FRATC O B 4
FHICARTARE YA R 2 B AR L A2 NNN [R7KSF o BEA AR5 cyp82e10 S6 47 55 K 5 )
AL cyp82e4v2 Fl cyp82ebv2 Sy Jk RIER AL FA Y, AH LA B cyp82edv2 SR BN |
cyp82ebv2 FEAL FRIMH ELA ) T B gL 21 1), Ho 2 AR AR 2 T 3 4 7E—ASEiti 7y X,
A ISR 2 T IR BB IE R cyp82e4v2. cyp82ebv2 Hil cyp82e10 4G —RAZM 5, ™
A2 55 2 I8 o A B DR 7 V2 AR AE 2 I AR AR 25 B AR A oK ST A SR DR AR ) »
=% EEF HiE A TS 2008/0202541 AL FiT 2009/0205072 Al TR,

[0152] AR D AR A I 20 A% 19 F %2 JIK e SR R B

[0153] AR BHIIZL AP HE CYPS2E10 £ R HAR MK K BE . BT i Mt 25 AR EAL B 2 1%
HER AN Z K 23 554 4 T M i v 25 PR R P A Q2 A2, BT R A 40 B, 965 45 T T 65 vt P D e A
Wy Bk, A% 4G WAF5 5 SEQ 1D NO: 2 il 5-13 Fiona B/ E4 1043 B 2 Ik, & SEQ
ID NO: 1.3 M1 4 Frostz BRI 5150 B 2 % 5, 2wfs SEQ ID NO:2 H 5-13 PRz 2E M7
T S 2R . AR I 2 A% 5 IR AT FH T 902 5 A G2 P A8 ) o S ) 2
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TR ) A QU A A8 R M 25 PP AL Il 22 KB R AR R IE » AR N — 2 2 IR A A 33
B A R 2 P Al R R i 2 PR AT R A R R AL o A R BH 22 IR R 0 o T P ALK A
LR T U 2% PR K S R T IR AR B AR R AR AR D T 30%50%. 0%, 90% FRIFE A
A BH 22 IR TRTH0 ) XS A AR R S o 2 R R P 2880, L s A 5 78 e AR AE 22 7 90%. 80%-
70%-60%. 50% [FIEMIHEA T « BEAPLE S 2 T4 25.50,100,500+ 1, 0005, 000 B 25, 000 it
R, Horh AR 5 /D2 10% 25%.50%. 75%95% B8 100% FIFEYIHL & A kK BT £ K.

[0154] A BH AR Ak 2 FF AL B 22 1% 7 IR R 4 0 11 22 JOR B 5 3B 40 i €2 2% P450 FE K], BR
Ay CYPS2E10 B 2 A JE A0 i 25 R, I 10w 65 5 HE A R AR A0 AR P R A 1) 2 PO A 114 4 34
AR R EVE A . AR FH LSS R 7 VR A S [ SCRT RNAT $IHT LA 5 CYPS2E4 il CYPS2ES
TR 2 B S5 AL B T IR AR ACL ) 77 V2 Rt 2 MR 2 PR 240 B ) 3R, an 28 [ SR Bl A T 5
2008/0202541A1 F1 2009/0205072A1 Irik, Ho v FF ik 5 | H A SCIN AL LT 2 —
FhEY 2 Pl R 578 5| NAZSE IR, 1% 07 V25018 4 ( E rh MRl i 2 AR 0B i 72 4 AR O Rt 2
PR NNN 7P FRAR (AR SL S R R . BTid T iR R E AN R 548 55, WL R AL
Ak i i

[0155] AU B o5 73 B BGE AR AL A K I 2 i IR B L AL& . “ o B B gk
(117 22 4% IR B AR 1 B AR PR 7 B AR AR I B AN L RAR P AR A v I (Bl 22 7%
HREE AR S 2 HEERH Ay, Fit, @it EAEAR LN, 755 s gL i 2 1R
SR ER S AN e gl i sl 3R 3, k3l i b 2 5 VR B FE AN AN A4 AT A
BHAA Y T, AT, “ oy B 2T RA T X2 LT IRIE B K AEY) RS R ZH DNA
FIRM B PR 2 % 1R (B T 2R 57 3 Ram Ak i) 7 41D 174 ik £ 1 gwbi y
Do BN, TR RSt 7y X, 2 B I 2% R 542 % IR IE B I 40 Hu 55K 2 DNA
FEERAMEE BTk 2 W% IR (19 /D> T4 5kb . 4kb . 3kb. 2kb. 1kb. 0. 5kb B 0. 1kb [{#% HFEE 751 FE
ARG 4l AR B AL HE B D T4 30%.20%. 10%5% B 1% (T35 v5 4248 1A 11 55 A i
o AR B A B A TE S o R A A T N, SR B TR AR D T4 30%-20%- 10%-
5% 5% 1% (T ) B 2EaT AR B AR B BR 8T 1 AL

[0156]  AFFIIZ AL IR v BOMHGn S 1K) 2 IR S5 AE A R B o 2818 i BOm] b 4
FERANE YNGR E O A B, B2 S a4 b i ae v 25 B e A2 . 8, H
VEAAEHRER B PCR 51V I 2% 7 B v BUEH ANt R ER s i i B A . hsh, AFF
(A% A BT 4 v B AL RE TR 2 ] 4 e 70 2 A @ A b FH 1 R AR R O 0 7 VA AT R R DTER
[RIIR L, By ik 7 AL FEAR AN R T U/ ALl s PP XURE RNA (dsRNA) T3 & %
RNA FHEFIE & 71 I RNA T893 7 A 030 BX RN/ RNA BB/ RNA, 2
AT IR FASC UL R Pk o R 718 74 B s B TR s 9 75 &5 S i ok 222044 20
ZAR 2 50 L H R 2 70 B2 H TR V2 100 R4 160 R4 200 #Z 1R . 250 4
2300 RN R Z 2RO AKHEANEKZHTR. £ 0500, Z RPN A B
Al 100 £ 350 #ZFF IR 100~ £ 325 #Z R 100— £ 300 #ZHF R £ 125- £ 300 1R
2 125 ) 275 R K 20 200~ £ 320 ESZ IR KL 200- £ 420 FESH TR K
FE .29 250— 24 450 IESAZ IR K B g — Sty B 46 A K ESY 300- £ 450 &
BRIV ELAZR T

[0157]  ZwhH A B CYPS2E10 22 JIK IV A A ik 1tk 30 43 1) 4% R BH R it 2 FR AL G 2 I R v
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B4 & /b 15.25.30.50.75.100.125,150.175.200.250.,300. 350,400,450, 8% 500 4™ i%
S TR E AN R A KA 2 AL 22 I T AE 7R I 2 2 B B £k (4 SEQ ID NO:2 Al
5-13 ) 517 M2 FE D o MHB 2 T AL Bl 22 BRI A0 05 PR 38 43 W B 3R 77 v 4 50 B
A B CYPS2E10 ZAZTF IR 2 — I 43 « 221k CYP82E10 £ K ity 4 AL ifs 43 (491 2 388 el A 4 .
I, Tl A AR G0 AT IR 42 £ i I LEPEAf CYPS2E10 2 ik b s 43 (v 1k » B2
R v 25 PR R B A Y e

[0158]  1E N A B CYP82E10 1% H IR 741 i Bt 2 M IR AL 45 22 /D 16.20.50.75.100+
150.200.250+300.350.,400,450.500.550.600.650,700,800.900,950, 100010501100+
1150.1200.1250.1300. 13501400, 14501500+ 1550, 16001650 8% 1700 & L% 18, 5%
% A PTA A K CYPS2E10 1% 1118 T A7 AE A% 784k (1 SEQ ID NO:1 ) 1551;SEQ 1D
NO:4 [¥] 2636) » 1EA AN KB CYP82E10 #Z T IR)IT 4 v BL ) 2 % H IR 45 A ST ik CYP82E10
L) 20— 29 1700 NMESAZ G 2 50— 27 1600 NMESAL TR 4 75— £ 1500 4 3%
BERETIIR 2 100~ £ 1400 1R W2 150~ £ 1300 AMELLAZ TR 2 150~ £ 1200 /N S:
AR 2 175- 2 1100 NMELEZ TR V4 200- 2] 1000 NMESERE TR 4 225- £ 900 4Ni%
BRI IR 2 500— 4 1600 NELEAL TR A 75— 2 1700 NIESER T L V4 1000- £ 1700
ESRZ IR 8L 300— 29 800 MELZ H LRI B /E—MJ7 1, i B2 L RREFE K
ZTIRIT A& A CYP82EL0 4whd )41 12y 700 fif — £ 1250 {7 .CYP82E10 FE R4 /341 Hh 2
700 fi7. — 29 1250 £7..CYP82E10 N /7411 24 10 £ — 29 900 £7 8% CYP82E10 PN 5 ¥ /741)
2 100 fi7 — 29 800 7 b IAZ T IR [N Z 1 IR T A1) -

[0159] A ZAZ H IR AATIH G i 1) 2 PRIk 5 AR A R B o AR AE AR A dE S
AR IR FF CYPS82E10 22 1% H IR AN 22 IR ALAT 025 > 1A [R) 1t IR e AR 44 . A5 5 — 5K
Wt 75 2, KR AL AR KIS 5 A SCTIA Y CYP82E10 £ IR ILH & ThfeM A M. A
R RIZ0 -G R0 5 V0] F TR0 5] 5 T A JF CYPS2E10 % ikt & 25 7 41 AH [RI 1k (AT 4] R 4R
PR CYPS2EL0 (IR IABR IS, Ik CYPS2E10 %2 Jik ] EL A3 HH ¢ IR MR A 2 AR JE Ak v Mk
W2 5 8iA 2 S0 Sk ) 25 AR A 5 72 o 178 AR W] T iz Ak 2 s T
NABAEE B AR R E, FEL V5. A KB CYPS2E10 28 I i A4 is MEAR 1k, 191
41 SEQ ID NO:2 i 5-13 s 2 K2 fk BA 5 By AR A i A 2 R R 741 22 /D 2 40%- 45%-
50%- 55%. 60%- 65%- 70%. 75%. 80%-+ 85%- 90%. 9 1%+ 92% 93%- 94%. 95% 96%- 97%- 98%. 99% 5K 5 /=
7 A0 AR [ 40 SCAS A A B 3 e 40 LR s A A2 H 8, HL AT i 2L 2 S 40 Hh ek g 25 B
SRR A 5 AR I D BE BB RZ D RERAE « AR AMAEYEE AT 5ZERA 02
1-15 AL P2 10,02 9. bR 8 bR T bR 6. /DRS DR A DRI DR 28D
21 AHBBRIENZE . ARWEARAEDRIELHR 5IZE0H D2 1-15 IR IR
LR 10D R I DR DR T DR SRS DR A DR I DR 28D R | HERIRE
[RI2E 52

[0160]  AK A HAKZ TR IA G GRS CYPS2E10 £ Ik I RAR =4 I 2 W H 1R, i
I CYPS2E10 £ Ik 2 55 iR Hh M v 25 AR BRI A QIR A% A2 o 2 2% B IR AR AR T S AR A
TR KRR Z RN — DB M E AR / Bl n— R ek 2 Mz B IR/ BiRIRZ
BHERT RN ESRAC—ME ML IR . T B B 1, 2RI
TR R ARG A B CYP82E10 £ Tk — 2 L8 741 IR EE 41 o AR AL IR AR A
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YT L AR AR T] 38 b FH BN 2 1 AR 2 B S e, 1 o FH 2R S s R (PCRD AT 4 A 41
BE AL A RIS AR . AR 2T RIC IS G eI I 2 A% 5, an F 1 anse m
GARAE ABATS 5 AT T B RN R e A1) AT 225 e A AH (R R 28, HLERL e mT F T A Kk
BH 735 LA 2 55 Rk ) 2 PP Rl 40 A 0 A A R i 2 PR A 1 SR A R D e, Pk g
5 SEQ ID NO:2.5.6.7.8.9 H1 10 Frum (0GR 2 FFAEABE 2 TR . T8, AR I B AR 2 41T
B AR P45 1 SEQ 1D NO:3 [ Z AT IR 7 F1 sk 4mhd SEQ 1D NO:2 il 5-13 FiR & LR T4
M2 TR T 5 A 512 AR R Z DL 40%.45%. 50%- 55%- 60%. 65% 70%- 75%- 80%
85%190%- 9 1%+ 92%. 93%- 94%- 95%. 96%- 7%~ 98%. 99% 5K 5 =1 (11 /7 1) AH 7] 14, 4n A ST A Ak i ik
J7 4 O X e R 255 .

[o161]  ARHKEAZZ TR (NHRASHZ TR W REW T RS 2%
TR Um0 1) 22 KRN AR AR 22 4% 1 B2 9w A 1) 22 IR TR] 180 73 AR [RD 14 1 4 B R VP A o ARAT P A 22
Jk 2 TE) 1 e B A [R5 20 b nT G AR ST At AL Bk 20 BE SRR P R S0 5. AR BT A
2508 I 2 AZ BN 1 i B B g b5 (R P b 22 IR B0 A0 AH R M 1 4 B SRt BRI, 20 A
Gt 1) 22 IRk 22 1R () H0 A R T 2 B 2220 25 2 40%.45%- 50%- 55%. 60%- 65%- 70%. 75%. 80%-
85%-90%. 91%+92%. 93%. 94%. 95%. 96%. 97%- 98%. 99% B, 51 7= F&- 41| AH [F] 7 .

[0162]  BhAb, AU BV 2 4% B R T FH T MK Je8 1) EL A s 572 7P 73 B AH N AR S i 2
FEACEE A, HAKDh CYPS2EL0 J741) o PCR. Z8AC A H A ZRALL 7 2 m] FH TR 28 741 55 A8 3L
F R A0 e ) [RIIR PR S 52 1% 7 91 o ARIRAZIT 9 5 AR SO m i B R 7 91 B LA Ry B
137 B AR R P 23 B 0 7 SR s AE AR R B A o IR A B 48 8 7 20 0 B ) [RIIR A 7571 o
[0163]  HRHEAK I, “ EL W) [RIUEAD” 205 5 3 R Se 5L H i TR0 i fEAS [ 4 Ff e
RILEIHEE] o AR Fh T R B S R AR AL T IR P 91/ B gw s 2 1 P 41 5 2220 60%.
70%-75%80%- 85%1 90%+ 91%-92%. 93%- 94%- 95%. 96%-~ 97%- 98%. 99% 1K 5 =1 7> 1) AH [ 14 s 4 LA
e BRI B R T e I8 B AR A R v R OR ST o BRI, St 23 5 M ) 25 AR
SRR A QR 4 A PR AL, 25 PR S AL 22 IR ) 70 8 22 0% B PR B L AR A B8 B i AR A i B R, T
LT IRLE 1 5 T 5 A SCHT CYPS2E10 [F 52428 » M e 41 a] F T A R B 71, LA
FN 2 5 A B e 2 R GR AR AC AR E 2 TR SRR 2 TR ) R IA

[0164]  f# ] PCR, M F IR 51 AT Wit F T PCR st o L MATART S HRAE 40 BT HR B AR cDNA
Bl LRI ZH DNA T4 B8 4H S DNA JE41 . ¥t PCR 5411 PCR ba 6 1) 77 V22 70 A A7 88 32 3 2 0
H A JF T Sambrook 25 . (1989)Molecular Cloning:A Laboratory Manual ({4 T ¥a [ :
SIS E T (B R, HLY S B YEJUAEA RS SL I8 & A, (Cold Spring Harbor
Laboratory Press,Plainview, New York) ). Innis 284 . (1990)PCR Protocols:A Guide
to Methods and Applications ({PCRSEI V7% : FiEMMN IR ) (LHL 25 AR H it
(Academic Press,New York)):Innis Fll Gelfand, % . (1995)PCR Strategies ({PCR 3
BN (LA AR IRE ) ; F Innis Fil Gelfand, % . (1999)PCR Methods Manual ({PCR J5
EFMY (AL 2R RRAE ) o PCR I C A A EEFEEAIR T, BT 514, 5514 B—
R 575 1Y) 81 5 190 R PRRE 57 5 100 BOMRRE 57 5 140 3 B G 5 L) S 1 7 Vs

[0165]  ZRATH2 AW K AT FH A BG4 O AN 2 2 A7 IR AE A 5 v [ i 55 PR 41 DNA v B Bk
cDNA Jv BORE A A7 AR I LA AH B, 22 1% IR e 18 11 2% A8 4R ET o

[0166] AT RIAE AT FRIAT o “PP AT BRI EERAT ST FRIRET 5 HLAL R A1) 1)
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FATHEFE LB KT HoAl 741 Can 2 /b 2 5 T 50 B TS PR, 75 A
[FITR L ™ AR o IR A AT/ BB VAR TE M, ] 558 5 PR e 100 96 ELAR 4R
JEA) (RIEERID o B, A 8 M 2% A1 LA P 9104 — LB e A s 0 B AR AR RS G
PRI o T, REFKE N T4 1000 ZAFES, et KD T 500 #1HR -

[0167] I8 %, P8 ok 45t 2 AR L6 7F pHT7. 0-8. 3 W 2h ik BEAL T4 1. 5M Na B F, B H 4
0.01-1. OM Na &7 (AR HIRER DL 30° C Rt Wl A Zefa e il
WM LAIRAS P 45 o s ME A ™ R A R 55 30-35% I IER%Z . IM NaCl.1%SDS ( +—
FREERRIRAN ) ISR T 37° C 448, FIZE 1X-2X SSC(20X SSC=3.0M NaCl/0. 3M ¥k
Bg =4l ) T 50-55° CiEYE. 7otk iy A 45 i A R AR A 40-45% FBER% . 1. OM NaCl.
1%SDS HF 37°  C Z4AZFFAE 0. 5X-1XSSC ' F 55-60° CiEYE. 7~ ) e i 4 1AL 6
7F 50% L. IM NaCl.1%SDS th 1+ 37° € Z¥ACHF4F 0. 1X SSC th T 60-65° CiH¥E. fFik
HiL, TEVELR PP AT AR L) 0. 1% 20 1% SDS. Z¥AC M RFELNT (R /> T2 24 /BT, 3805 A2
4= 29 12 /B TEVER RS () 2 D K 2 2 DU B P

[o168]  7E H & 5 i 77 K b, ™ 3 4% 4 A 6 7E % 56X SSC.0. 5%SDS.5X XK IE R ¥ ¥
(Denhardt’ s) 0. 45ug/ul 3 A RNA, 0. 45ug/ul 2 Ji§ /5 DNA FI1 50% FF R v b - 42° C
HAE, A RAE T2 0. 01X SSC- 241X SSC M 22 /b —IRFAT STl vk . 2428 I RFELa )
ML) 14- 24 16 /BT

[0160] ¥ M 38 W Bl 2% AT JE VB Ve A2 4k, B DR 2% 2 & 1 ol B MU B VR . X
T DNA-DNA 2% 3¢ 14, T, 7] Fil Meinkoth £l Wahl (1984) Anal. Biochem. 138:267-284 1 i) 2%
A T,=81.5° C+16.6(log M)+0. 41 (%GC) 0. 61 (% F W% ) —500/L fh & ; Hop M2 — e
BT EE SRR BE, %6GC A DNA F L WEEe T s g 1% 1 B2 1) 15 0 B, % P IR A2 A8 v
B 1 T 3 b, L L SR AR TR ) 28 AR B . T 2 50% FL AN 7 41) 55 56 42 U PR PR 2%
AT BN RE (AR € B3R BE A pH IR T ) o B 1% S5 ECAAE T, FRAKZ 1° C; Bk, T,.
AR/ BEH Ve TR 5 P T AHFEI R P )28 A8 o ol , 25 5 HRAH R = 90% [1))F
F, W T, ATFREAK 10° Co JH, MU SRR B LR 8 7 20 R0 B AMYITE 1 58 & 5 i S A
pH T I FAMERE S (Tm) {KZ 5° Co RN, PAE 1 45 AR W R AR T AVt A (T,) 1.2,
38k 4° CHNRAEEZACH / BUEDE ; S ™8 44 n] A HAEAR T AR E 2 (T,)6.7.8.9 8K
10° C W FEA AT/ BUEBE ; A A AT A HAEAR T g Bk i (T,) 11.12,13,14.15
B¢ 20° C R EZLACH / B PE. H TR SR e FE vE L & LA K P i (19 1, il
RN IRAF AT/ BE VR 1 MR AT E N DA o #5775 AR RO RE S
T AT 45° C OKWHBOBEL 32° € (FFERIZHES D, P38 hn SSC i B2 UAE A 58 (I AL
BRI 1282 . Ti jssen (1993) Laboratory Techniques in Biochemistry and
Molecular Biology—-Hybridization with Nucleic Acid Probes, ({(EML=F4r T4
SIS BN - IRIRE 240 B —8 05 5 (A EUR ikt (Elsevier, New
York) ) ; Fl Ausubel Z&4% (1995) Current Protocols in Molecular Biology, ({Higs4;
T LSRR 3 2 T (AR BRI S AR 2% A7) (Greene Publishing and
Wiley-Interscience)). £ Nl Sambrook %5 . (1989)Molecular Cloning:A Laboratory
Manual ({73 F 5ok SEREFMY) (E8 R, B RIS SE 0 = At , 2SR T0 ) o
[0170]  ZATHRET T A FERIZH DNA F Bt cDNA Bt RNA Bl HoAl R 17 %, Hoa] Al
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DI A *2p s HAb AT AT m] A I bR QAT AR B, 46 F T 244 e ml 8 i 3 A
R CYP82E10 Z % B IR P AR brid & L T G o il 5 ZRATTREF FI A4 7 cDNA FHZE R 20
JZE ) 5 v R ARSI R 3 0 HL A FF T Sambrook 2% . (1989)Molecular Cloning:A Laboratory
Manual ({7 F 5ol SEEEFMY) (B /R, A RIS & tH A, 4l B4ET0 )
[0171] {51, ASC 2 FFIK) CYP82E10 2 1% 1 IR S A1) BRI — B2 AN 73w A BRARE S A%
ACAH R R S R 25 PR S AL 22 A% P BR A5 48 RNA IOEREE . 8 T AE & Bl 440 T S E 5%
HAT IR HREF AL AR CYPS2E10 2 A% HF IR /7 51 VKRR ¥ 77 71 5lO6) CYPS2E10 2% IR T4 2
— B A, B AR R A A1) E IR 5T AR A1) R X I 37 DA R A I ()
U, SEQ ID NO:3), ik Z /b2y 10 MELLE MK, A IE R DY) 20 MESEZTFIRK
B, ARk 202 50 NEM TR, HFEEFE DL 75 MELRTFRKE, HFEMR
R /DZ) 100 NMESHL TR . ZIREH 7T H T4 BIAH CYPS2E10 24T IR » ML AT H
T BT T A 73 B FoAth G A 7 41) Bl 5 AR SR AE A 2 W 3600 2 FE A r i 7 A IR AFAE » 2958
FORALHE DNA FERIMR 2 AC i e (WEBEB R ; 2 WA AT Sambrook %% . (1989)Molecular
Cloning:A Laboratory Manual ({4rF 3l SL50 s FMYD (5 R, A RS I = H R
o, HHALEFBLETE) -

[0172]  WIASCHT AL, W RPN B 2 Bl 2 M IR B Z IR (R P B R R I, RiE “ 2% 7
)7 52 FAE P A L X AR R P A . 2276 750 m] e 53 e 40 R AL Bl A0 s, 4 R 4
1 cDNA BREE R F A1) (1K B, B HE cDNA BRIP4

[0173]  WNASCHT T, ARG “ LU 017 276 2% 5 BT 5 B SRRy 7 X B, Hoh B
U () 2 B IR P SR B S 26 T 51 OS5I N BRI 2R AT A0S0 sl 2k (RIS 1D DL A
X TR A 2 % IR . T, LB 1 2 /0K 20 MBS H IR, fE1E W] 4 30,4050, 100
B . ARSI N AR, 25 T8 o B T 2 % B R T4 P ALS SR L1 5 275 741 AR
PE &7, T8 51 NBR O 54 3 VT ECE ok s

[0174] LU P 200 I LU A8 ¥ AR AR ATk s i 1) o [RL O, AT SR PR 24 SV 0 e AT AP
GV T BV AR R B 2 B 12 8505 0025 10 A B ) 1 75 8 2 Myers I Miller (1988) CABIOS
4:11-17 (553 - Smith 2 . (1981) Adv. Appl. Math. 2: 482 [ J& B Lt X & ¥ : Needleman Fll
Wunsch (1970) J. Mol. Biol. 48:443-453 [{] 4> Ja) bt % & 7% :Pearson FH Lipman (1988) Proc.
Natl. Acad. Sci. 85:2444-2448 [f] $ & 7 & Lt XJ J5 7% ;Karlin A1 Altschul (1990) Proc.
Natl. Acad. Sci. USA 872264 [{] & v, B Karlin fl Altschul (1993)Proc. Natl. Acad. Sci.
USA 90:5873-5877 I 2,

[0175]  Altschul %% . (1990) J.Mol.Biol. 215:403 [fJ BLAST #2 /¥ 3% T Karlin
Altschul (1990) [F]_Ef5 5. AIAH BLASTN #2/7384T BLAST #% HRE K (1P =100, F
K =12), D3RS 5 9mhE Ak B E AL 1 IR 740 [RIJR A% 1P R 741 » 7] R BLASTX F2/%
HEAT BLAST IR R (P4 =50, K =3) , LSRG 5 A Kk B & (1 sk 2 Bk [RIJR 0 2 S5 1R
FPAl. 4 T BEATEE O B LA FEU B H ), ml 2 Altschul 28,1997, Nucleic Acids Res. ,
25:3389-3402 FTIRFI 6 1 BLAST (BLAST 2.0 H), 8%, A F|H PSI-BLAST (BLAST 2.0
HO AT IEARIE R, AR 2 7 [ IR R R e 0L Al tschul %% . (1997) A L. F
A BLAST R [T BLAST. PST-BLAST I, A s I 2% 2 > U ER W\ 240 (4 BLASTN UL 1 IR 72471
BLASTX 122 1) (Z W, www. ncbi. nlna. nih. gov). EEXHER]F THE A HE4T .
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[0176] 75— 485t 7y A b, AR SCHE AL e A0 AH R P / AH AL 38 ik BLASTX (Altschul
£ (1997) [A] ) Clustal W(Higgins 2§ . (1994)Nucleic Acids Res. 22:4673-4680) \ Fl
GAP ( il B2 M K i A v AL A (University of Wisconsin Genetic Computing
Group software package)) HIEMHERINSEOTH .. AR HE RS AL LSS0 27
THM BRI E A A MR Fa B A LA 7, AHEZ BLASTX Clustal W
Bl GAP 7= A2 R AH AR AR PP X AIE S AT ART 79 o T 470 A i LA AR R A% IR B 2 R IR VR
UG HC 1 bE X CL R AR [R] 53 Z AR R PR H 4 B

[0177] XAk B o5 10 25 Pl P R AN 2 K7 A K A 18, ZE PR 2 A T IR sk £ K7
FIP B BIARTE “ P AR RN B AR R ME” R TERE 2 LB s O b BRSO B M 2%
PR A AR R a3k . P AU AR TR 6 40 B b R g (AT B S A AN TR Bk A7 B8 H
R~ 28 J5 TR B T A [], G o ke 2 e L AT AR Bk 2% BT v i BB 7K D 1 At
AR FETUAL, ISR TR Sh et Bl 975 B RSP BUR A [FI B 77510 AH R
MEE o bl i DR AR Z B AR T PE RS 1. /1T B AR SF BRI AS R 9 7 SRR b B
A TRHARRIPE” B AR BT IZREE R 715 ARSI AR N R A% 8 2 Rk
PRSP EUARAE 2358 43 VP43 10 AN 2 S8 A B e, AT BE I3 AU AH [ PE T 40 bl ERL 69 G, AH D
FERRAF 3N 1, FERSFEAAT 20 4 0, fRsFEURAT 734 0-1. 4nFE )7 PC/GENE (2 itk 23+
(IntelliGenetics, ) MIMNTEELETC ) H T HAT Kk TH LR S BURR A5 45

[0178]  ARSCHTRIARIE “FraAHFEIE G 2 b ” R I 7R bL & 1 A be 9 A e £ Eu X
AT 2 BE, e LU O b 2R F A 7 5 275 178 O S U INBER 25 AH LT
AL Bkt 2R OBk 11D D O TR P A 40 o 1208 40 Bt B b 580 ik s Py e
B H R A A [ A B i 2 8 2 i R R 55 (1) 7 5 5™ A D i 7 B 250, W i UE e 4 ok DA e
& OB S 19 B 45 R LL 100 7 A8 IR AU AH R 1 43 B o

[0179]  [KlUt, CYP82E10 4% 1 IR AN 22 K741 W] A SCHRAIL K R A1 58 0 o 17 B FG 3R1S
55 SEQ ID NO:1.3 8% 4 2% R 51 s B AMA BT By ek SEQ 1D NO:2 8 5-13 [ £
WK 504 2271 80%. 85% 90%- 95%. 98%99% /35 4H [l 1 1) 2 M H R B2 ke — AMILIE I 5L it
77 RALFEXT N T SEQ 1D NO:2, 7 CYPS2E10 £ IR 'E 79,107 Bk 382 4 L &M £ JIk, $L
EPF)TJZSJ%vﬂTF? SEQ ID NO:2,

[0180] i SE I

[0181] %ﬁﬁﬂ?*ﬁ%jﬁﬁ%*ﬂ \J‘E,ﬁé MR LA BRI A & B CYPS2E10 £ IR AL &
A/ BEEPER T7 2 T BB A A T 2 0 i DU R B B Ak B CYPS2E 10 £ Jik (SEQ
ID NO:2) e HARFFMRGE S TP IEAC BTG 1 )22 44 (5 41 SEQ 1D NO:7.8.9 H1 10D KNG M. B
G, ATAE 7V 20 A DL R B B PR A B 22 A R MRk 2 A 20 B IR s e, B Bkl
MRE F 1t CYPS2E10 Mtk 25 A ZE AL AN — Pl 50 Pl 2 - CYP82ES FEE 2155 3 1 CYPS2E4
B 2 ARG . 70 B ARSI 77 0, CYP82ES 2 B 741 SEQ 1D NO:26 rh 2 /b—Fha KR
RAZII 2 BK, Pk SEALXT S it o (R 54 AR 7 AL A m) g b, HL CYPS2E4 HA3 SEQ 1D NO: 14 PR
[R5, A 2/ b—Fh 4 ) s s 22 iy rh AR s R R SR

[0182]  #R4E A K B, 47 CYP82E10 £ Bk I 2 (/K PAE G 1T AR T A 18 A 5 1R B 58 A% e i)
1% CYP82E10 Z JIRR L IHEAY H AH ] CYPS2E10 2 JIKIV £ /K, HiaxEekaiy HAH R 75
FE IR, WA B I CYPS2E10 HH A 2= FF I AL Bl (1) S 2 0l o 7EAS R BH B AR St 7y
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P, AR AR B R IO RE A P CYPS2E10 £ K11 85 1 KPR T oK 5 A% B 8t 4 5 L e 41
il 1% CYPS82E10 22 IR I 4 CFHAH [R] 75 S 35 F- MR A [R] CYP82E10 £ Ik ) £ 1 7K~
1 95%- 1% T 90% 1% T 80% K T 70% K T 60% K T 50% K T 40% KT 30% MK T 20%- 1% T
10% BIK T 5%, CYPS2E10 22 KRR K /K] BN & , 4] 4n g it 43 B K B At ) BSR40 0 2
HERIA IR CYPS2E10 H4 3k ACEY CYPS2E 10 22 TR /K Y-, B[R] 420 52 , 1) fart 38 ot 0 2 0] e e ) sl
W) oy A AR R 25 FRRBR A A A o s dR AR KT B 5 VR ARSI L, HAFE(E AN PR
T Northern EIZE 73477 A1 RNA 70465 o 0 41 CYPS2E10 22 JIRAE MR v 25 FR R i F) 2 A v
T P B R ARSI N ELAE R SR B FE(EAS PR F A G 6 2R e o BT

[0183] AN BH 4 (L4 (18 PR AL 0 Bl 4 sl LA A0 2 v 2 R JORRR 7K T B3 o AR S0 i 1) 25 R
TR AR A 71050 PR J7 V2 A0 45 ) R R 2 (R A 5 | N & 2 = PRk 2 R A g5 X
8 B /D — P A0 BE IR PN IR AR, b P I 5 A B AR TR M A 2 AR AL RS R 3Rk, L
AR I R i 2 PR A IS TR (19 B8 — ol 22 R G 0 MR A A R A 38 ) v S 5 R AR ) 23
PR IR B A T A8 PR R o S R el 2 PP ALl o #E — e st Jy 20, BT IR AR e 5 R 2 FR 54k
B2 CYPS2E10 B HAR &, 78 HAth skt 7 3y, 3K 8 7 0 A 1 70 R R ERT A b g | N G
CYP82E10 Bl AR A [y E Bl 25 A S5 A0 i 2 IR (1) 22 2D — Pl S 67 225 [R] P 5848 4 B CYPS2E4 Bk
HAZGRFN / Bt CYPS2ES B AR A [ JER, 25 A BEAL g 1) 22 /b — i SR A R IR Py 587
[0184] VT Z T TAH A FEM 5, WHEA A4 A8, CYP82E10 & (Al b KA )
AR O ek 2 P A i 1 G R S AR AR A T 5 CYP82E4v2 J [R v B A il 5 &y
PR 25 TR 2 A S M A R AR (R R ) 2 AT, 855 CYP83ESv2 Kk Al o AT 1 il 4 it Y
JE 2 TS AL T ) M S A2 AR AR A8, 7 AR IRk 1m) 25 PR MR A A2 B AR AR . A
Pk st 77 A, BEAT 2% A2 DAAEAH R A4 1) CYP82E10, CYP82E4v2 il CYP82E5v2 i [A]
SINARRAE, %77 XA, CYPS2E10 F (Al Hp L A7 H0 il F2 A0 i 22 FP 22 AL I 45 2 1 1) 58
R HIAEY) 5 CYPS2E4v2 J PRI A H AT 3 il 5 22 0 by P AR 25 AP 564k B 1k ) A R SR 11
A A CYPS3ES V2 Jik EAT A LA 1) il ¢ - Py ME 2 Y A I 0% 1 10 A ) AR IR A A % A
B, CYP82EAv2 K& PRl A 5 A 40 i) 502 22 kP 0 2 AR 66 A I8 2 1) A ) 578 (R A 4
55 CYP82E10 F& [ A EL A7 P00 AR A ik 25 FF A i vt 2 1 A R 582 (R R 47 R CYP83ESv2 2
AT A LA 00 i o P PN O i 2 R A S T A R AR AR A4 A o A 5 — S 7
CYP83E5v2 F& [ A HLAT HI i - o MR 2 AR AL s 1k 10 A A1 5828 A 4 55 CYP82E10 2
rh B SRR MR 25 A A T 1A R S AR A4 F CYPS2E4v2 KL T LA ol 3
2R R 2 B S E TR A R SR AR 4528 . T8 I R 5 5 | NI LA ek 2
PR A R o — A, ] 7 A M 1) 2 R MR RR ) AR A BRI A ), S KPR T4
0. 2%.0. 3%-0. 4%.0. 5%-0. 6% X 0. 7%,

[0185]  7E—ANSEARIE RS Ty b, Al CYP82E10 ZHKTEAI & 79,107,382 B 419 (%
SXTY T SEQ 1D NO:2) B —Fh B2 i E R 5848 s mT 5 B {E CYPS2E4 £ JIKTE
fE 329.364.376.382 B 458 (X 1M1 — Rl Bk 2 P B 582 LR A CYP82ES £ IRTEAL &
422 B 449 B 1) — el 2 Fra R SAL HE 2448, 7 AL KPR T29 0. 2%.0. 3%-0. 4%,
0. 5%-0. 6% B 0. 7% [FIFEH . Hor Al A0 126 B MEL ARk 1] 25 B0 1) 2 22 7K S 1] A 0. 05%—0. 4%
0.1-0. 6%+ 0. 1%-0. 3%.0. 1%—0. 5%, 0. 1%—0. 4%, 0. 1%-0. 7%-0. 1%—1. 0%.0. 1%—1. 1%
0. 1%-1. 2%-0. 1%-1. 3%-0. 1%-1. 4% 5% 0. 1%-1. 5%, 5| & CYP82E10. CYP83E4 Y CYPS3E5 7L
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PRST IR ML A1 25 55 285 7 A0 AR 1) AR R B 2 1% 17 IR B AR AT 5878 < il i ik B JF v T Bk
ARAT o AAIBL O 50 40 o (5 5 P450 2R I 25 i B 2 DLt Xu %% . (2007) Physiologia
Plantarum 129:307-319, HIlL 5| FHAAAASC . i HA L) BE sk 32 ] CYPS2E10 Fk[A]
(WA 5 B T Th e sk A2 ] CYP82E4v2 LAl JETh REER A2 3 CYPS2ESv2 JE A B IE T B
B SZ 3] CYPS82E4v2 il CYPS2ESv2 ik (R AR A A4 AT , MR AR A v (1) 2% BRI BK S 7] FRARK
[o186]  #R4 A & BH, %5 CYPS2E10. CYPS2E4 m, CYPS82ES K il 25 FF R AL [l 22 JIk 7 40 S A )
B A0 4 A A M kg 25 TR 3 AR Gt AR T SR A8 A 5 R 3 s A% 0 i 2 P R
AT 22 JUR ) e A e S P A TR 7 8 355 7 AROMSC SR 1 R 5 R 4 BSR40 38 3 b A [ 0 i 2 R
AT 22 JOR ) AR P D) T 2 A i e 52 B3l o 7 LA ST 7 =X, Mk 25 PR AL 22 1K
TE AR BH 5 R () HE HEAE ) SR 00 43 v 6 A8 MRl A 2 PR MR AR ) e AR T A a8 A 5 R 1)
il AR B 2 PR AL 22 TR FF AR [F) 7 S8 B 77 FH ISR ) R AR 40 mh A )RR R 25 AR 24k
Fils 22 IR B AR TR TR 95% K T 90% K T 80% X T 70% K T 60% K T 50%. /% T+ 40% % T
30% KT 20%- K+ 10% KT 5% AT 2% BAK T 1% B, Prdid sz 20901 MR PE Ak 3,
T RE ) BRE )R 53 HhoRs R 2 7 Sy 2 PR R R ) MR 2 PR AL I 22 IS 1 AR S 5 iR 13K
B8 7 VAN REARS I BT, D) By A v PE A T B o SR CE T DU o O A A o MR R AR S 2 AR A
Tl HERR 25 PR AL 22 TRV T 1R 7 VA R SE s o A T

[0187] 7285t 77 X b, IS ZAE 77 148 A R 584 3 N FLAE V) B i 73, HIT 3N
(1) 575 F ARSI AN 57 LN 9 75 ¥E 7 38 B fHASBR T Southern E[VIZE 43 7« DNA %
PCR 73 #7  BER AL 43 W7 o b 3 S 75 3 e A s et 2 (AL A R A0 30 73 AERE A T A T AR
— BT [R), Bk i [) 2 AR A2 A8 ) h AR B 2 IR FE AT/ BRE It o AT LA A R AR
AR FAE A S A AL TR

[0188] 7 AL il {0 i 2 PP BE A il A M) 9 28 110 e R R 2 ) LA AR AL K P ) 08 i
] 2 M B A0 o AE FLAAR S 7 b, A B 240 B R 08 A ) ESCRE A 50 2 w Ek e 25 P08
il 1) 2 A T A 18 A 2 R R 2 R e 2 R AN 2 TR SRR I FH A R 5 R 5 2R AR 1
S A ) LA 1R 95% I T 90% A% T 80% K T+ 70% % T 60% X T+ 50%. /% T+ 40% % T
30%- K T 20% K T 10% K T 5% KT 2% BRAK T 1%, 76— 28550 77 =X, 20 R FI0H S AR )
SRR SR . E A S 5 P, o R IR A A FE A R R A . AE s
Tt 77 2 U5 R R A 1) e AR AT T AR AL R R AR O SR B L

[0189]  HR¥ AR B, AR B CYP82E10 £ KM /K T~ LAl & M 8 70 A7 » B3 MR S AE ) BlokE
W 2 Y B S, G 25 AR AR LSO A A NNN ()R 2R B m] i o LR e S A4
SRE R oy 5 AR R 5 S 8535 0/ SOBGR B HEORE ) B A 80 o S U o WA ST X6
GRE) BRE )8 73 2 451 40 308 ek 155 0 (1) 255 R AR 0 8 52 i S R i 2 PR AL I 22 KT
VIEAEWE 3, B 2 AT 2538 (%) MR R ) B A0 43 1A% 1 SR B L3 A A SO A
TV BBy o N AR YD SAE YR 2 $2 HE 0 56 G A S o R A AR 1 5 7% A
F R AZ A (I R LEARE ) SR D 2 AT AT e ()0 = B RE RE A T IR L 5 22 ) B
] A )5 o AEFCAt St 7 2, R AL I T AE AR K AR A T A Rl i, AL AE AR
KA T & R E B HH ) o 76— St 7 2, 2 20 728 A m] e ik ) R v 25 R 0
B ) 7 AR o A — ML St 7 A, A ml o 25 AR 4 b (LS B &
(R ET 43 Ee ) 64 AR AN = PR AR £ 49 b2 0 (UL A 2B B 0 40 ) IR LA 100 SR
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=)

H o

[0190]  MRAE A A B, o HEE A sl e 490 #4870 ] A5 B A A F A ) sl A A 0 2, R A2
X GAED SAE YRS AL DO T 5 B S A R AR R B SEE PR Y o o) HEAE A sk A 8 7
] ALAE 5 IR AR AR AR (R 25k B8] 2 (R 00 S A ) AR A 0 AF S A A o e g Ak (R
TN R PR VAL AT R0 552 Wi PR R J A G 3 B P b i PR AR A A o 8 AT ISR 0 b, o
TR X G AE A9 EXORE A58 53 R Tk %o FEURE A0 SRR 4208 43 P AH IR) ) 7 SR R R AR o

[0191]  7E—285jit 77 b, AR BH IR B 2 P AR 22 T T4 Pl 3 o 8 O s 6 3 Ak
2% T IRV 22 IR ) 22 DRI OR B AIC BT 3% o A i D ek i R i 2 PP A0 Bl 2 AT P i S AR I35 3%
T, A i S B ALC A i 2 P S5 il DAL ) 2 a0 B9 vl A i B s Al R i 2 PP 64K il
Z RIS o

[0192]  {r H Al STt 77 b, A% W R Bk 25 T R 18 20 JDR VS 1A A I AR 4 0 Pk 0 i 2
PR EEA I 22 DR PR 225 BRI R PR B Bk o 0 Do R i 2 PP A8 22 JOAC 1) 25 R P A A 58 AT 120 0
TIVERRIR, 19 G388 ok 5 PO - 25 B P ATL BRI 55 2R TRV A5 AR AR A, I O e R i 25 P 24 L il
T T PR B A CYPS2E10 58747 (B el 5 CYP82E4 By, CYP82ES P[54 &) HIHEY -
[0193] %% )8k FR2E AT FH T PR BH BR A R W — A el 22 A CYPS2E 10 Ml 2 T 3EAL g 2
IR BRI 1 o 26 JR —F b 2 A5 0 PN U R i 2 Y 6 A T AT P 93 N3 5 DA PR B o3k 12 M
2RI 2 IR Rk .

[0194]  Hd 4)  KF S i B 1) 5% - b 2% 7 VA O AR . 2 W, Maes
2 (1999) Trends Plant Sci. 4:90-96;Dharmapuri F1 Sonti (1999) FEMS Micerobiol.
Lett. 179:53-59;Meissner %¢ . (2000)Plant J.22:265-274;Phogat % . (2000)
J.Biosci. 25:57-63;Walbot (2000) Curr. Opin. Plant Biol. 2:103-107;Gai Z& . (2000)
Nucleic Acids Res. 28:94-9b;Fitzmaurice 2§ . (1999)Genetics 153:1919-1928) .

[0195] /D> Bl 3 M A2 PR U5 ik IR 2 38 ) JH Aty 077 2 7 A A s s, 2 6 L T A0 AR e ] AR AR
N o X BT VAR AR X528 AR BEUE AL &), B4 P ILRR O MR 3 1)
AR VR RAF AL IS ) AR (H PCRD HR AR A RS PR A -k 2557, DL 5 Bk 2R A U 6 ERL KT AR A7)
FRo XL TR 751 2 W, Ohshima %5 . (1998) Virology213:472-481; Okubara %% . (1994)
Genetics 137:867-874; Ml Quesada %5 . (2000)Genetics 154:421-4315; & i@ it 51 44
AN JLAL, T Ak 2715 T 5 AR I PRI NTRT B )46 1K 77 325 TILLING (5 [n) 35 5 2k BRI 40
JR 54 (Targeting Induced Local Lesions In Genomes) ) tHa] 3 H T A<k B, HAF
FH A2 P HPLC 8516 £ P N V1A% B8 W 75 46 B 1B %) PCR 7 4. 2 W, McCallum 55 (2000) Nat.
Biotechnol. 18:455-457, i@l 5| HAAA L.

[0196] 5% i Ik PRI 3 2k Pt g X R il 25 PP 56 A il 2 1 D) 8 1K) 5 732 W] FH AR SIS 1) 7
EIGE o FERIAM 81 I AN RAR T P AR TC AR o PRSP AREE Y FEAR AT A 0 ik
it i BB DB TP U A AL CRGR A0 2 T FeAL B 22 Ik 18 T R AR IR AT Bk
B, 5 5T B B ) BORE 420388 53 MR 2 TR A I 22 IR M e A Ay 2 PP AR P v
2 W3 H L F HiE A TS 2009/0205072 AL (19 IA-C, Hi@ it 5| HASCAAR S, Hp 5
oA P450 Z IRASRIRARIEFH KR B o IRAFIRIEE S E P AR KO EoR. %
AR R A AR FENRE P 73 5 o

[0197]  EACU B R JAt S i 77 X, R PR AR AR FH T 51 e v o 53 25k PR e ) ke PR 53] 5 A
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FAL 5L RNA ULER. 2 WA, Kusaba % . (2003)Plant Cell 15:1455-1467,

[0198]  FEA R BHI Iy — St 77 =N, A AL -G 4 1452 8 At R i RS AL AR Al
VIR IE T3 1% 0 AELETTVR A AR B RZ IR 7 51 ] ] 0 1 A SCHI %5 7€ CYPS2E10 FE[A]
BATE FAG W AR FALARAE YD I R IRFI T o AR BH 515 58 5 WX Le AR AL AR A T Tk
HEE MR

[0199]  [& T 4bE A STk CYPS2EL0 % JIKFIRZ IR 17 51), A< e W 4L W80 35 T -0 ik
Jii5 1) CYP82E10 ZERIH I & /7410 ANSZARFIE FINLHIZ I, CYP82E10 ZERI Ak 2
55 R FAR H R ik 1] 2 B R R 2 72 1 40 £ 25 PAB0 KR R IR ME— R 1 o X TR LB A,
HA MW b X 5540 M A 38 PA50 S5 WP RE a8 i 3 PN oK Tk P TR 4% SR 35 AH DR e S ) T s
HH . B0, n] Be7E RARAEAE SR i (BRSRARREAA ) fFAE8 %5, AL IR AR
e U TR A K A AR AR SR R VR o 2 DR 1741 T AL FE i b5 SEQ
ID NO:11.12 8% 13 Fron 2 IR IBLE o HAK 3 #1238 R 2 Chnaih 2R 5870 1 BEHRFSED I 7 2]
TEAA T R ARHAFEREH TR 1 CYPS2EL0 4B+ L M4 B+ 2 514, H
W IR RS [0 22— XN T BT IR AN B 2 RN & T4 88 CYPS82E10 41 &+ 15|
Y7 4E SEQ 1D NO:35 5 SEQ 1D NO:36 1 SEQ 1D NO:37 55 SEQ 1D NO:38, iX4EAH[H]
[R5 190 7] T Bead 7= i 40 53

[0200]  H TEEBI &+ RUE F & A SN2 ORSE, U N 7 e BT BE SE I X
43 CYPS2E10 FE[A| X v FE PRI AT CYPS2E Z e i HeAth e it » ¥ H CYPS2E10 WY 7% F 5 R
BE, A1/ B T A O™ 0 PCR 51 it o A b i 0 TR, BLIZE A2 A5 A7 A8 B m] Re Al 2k
AT 2 7% ) 2 3 ) A T R AR ™ AR B85 AR R A A o AR S 2 m] F T A e e AR
(R 2R K A&l

[0201]  EA /b i 25 A AR BAT NNN 25 & i HR SEAR 400 AR A0 50 Rl =)

[0202] AU W) CYPS2E10 2 4% H 1R S FLAZ AR Fy BOn] F A R W7 vk b LI 2 5 4
W R AR I 2 AR A AR 1Y CYPS2E 10 MR AR 25 AR 2L B SR IR B D RE o FESL 7V,
FIGEAL G 5 | NI BRIP) CYPS2E10 FE Rl o A B T VAR T 5 R 5822 5|\ CYPS2E10
ik 2= AR A DR R0 R o2 T Vs

[0203] A BH K41 -G R0 5] F T R AT 5 A A A i 4 1 2 R il 5 =, GG
JrES, TR AR AR T TR M R (acuminata) I S5 (affinis),
R EL (alata) Hi B R EL (attenuate) LU % KA E (bigelovii). o A & 2% 4H &
(clevelandii). A B (excelsior). 4@ 7K 75 %7 [CMH EL (forgetiana). JEHEL (glauca).
5L (glutinosa). Wi #% Hf 2 KM B (langsdorffii). K AL M EL (longiflora) « BK AR
W 0 5 (obtusifolia) « M KR B (palmeri). [& HE 40 % (paniculata). ¥ o #Fj M
B (plumbaginifolia) . & £ 7/ [KMH 5L (qudrivalvis) . %% I M B (repanda) . T 1€
B (rustica) . A 5L (suaveolens) « MR 5L (sylvestris). % i 4H 5L (tabacum).
2 M0 B (tomentosa). — fA M 5. (trigonophylla) Fl 4. {440 % (x sanderae), 2
B IR AT A AT R R R R A S, LR EAS PR T, SR 2 4B 5L (Nicotiana
acuminata multiflora)  BEATEMHH (Nicotiana alata grandiflora) . % i ¥ [ bb
¥ KA EL (Nicotiana bigelovii quadrivalvis) 3 [KE A % KNS (Nicotiana
bigelovii wallacei) . &l M Kk Ay £ 45 4 5. (Nicotiana obtusifolia obtusifolia). H
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WK G R A 3R WK 5L (Nicotiana obtusifolia plameri). bt A& % I 2 88 Fit 1 [ 5
(Nicotiana quadrivalvis bigelovii). FHi &G H KAHE (Nicotiana quadrivalvis
quadrivalvis).H3E K2 i h [ 5 (Nicotiana quadrivalvis wallacei ). FHIE KK
=MAMHAE (Nicotiana trigonophylla palmeri) LA S I8 5 FR hy BE AR mlms -4 L R B 3K
JH Rl RO SR RZRTT /L H SRR SR o AR — S8 Ty b BOGER R H AR A
1 3K S 935 JE A M SR DA 068 i 2R T A B A A2 o

[0204] A S J IR H HLRE A0 A RO T AR KRTIBOGR R, W AE & S MRk BAS B iR R
Oz W 2 SN £ 2 S N N e 2 R N S P @ 7 L o L NS E o R R ey G
7 it AR (AN PR T S o 5 750 MR R, AR A AR T P W 0, 5 P DT e A 2
(shredded tobacco) B/ EVIHH4Z (cut tobacco).

[0205] DAL A B B2 M S ) s ARL D 78 7, JLAE St 5 CYPS2E10 A 25 7P kAL I 114
FLR AR SRAR, o AT 5848 5| B BT IR CYPS2E10 A 2% FF FL AL B ) 32 18 s Th BE FRAIS, LA
S 2= PR N7 — NP 225 B ek 75 f o2 o ARSI AREE “ B s> B KRR
g 25 WG / BN — AR 55 B M Bl 70 AR S IR ) sl AR A0 3 sl 5 7 it 7 5 IR
T [ it A DAAH 8] 75 92 0 T (RIS R PRy B Jee A 4 B8R 40 38 70 B B i CR &2
B AR AR AP 25 FRRBRAT / B N7 — AR PO R BRI & & 25 PR BRL ) 75 2] P
R4 10% £ T2 90%, HE L T4 20%. 2] 30%. £ 40%- £ 50%- £ 60%- 2] 70% F1Z] 80%, A
RO EIREA I o A= R, B HAKAE CYPS2E10,CYPS2E4v2 Fl CYP825v2 P AT 5845 (1)
A AE S 73, MR 1] 25 PR BRE F)  A2 ATAI  0. 3% AT 0. 5% T 0. 7%..0. 1%-0. 5%,
0. 1%-0. 4%.0. 1%-0. 7% 5% 0. 1%—1. 0%,

[0206]  AXSTHIT FHARTE “HH 5L i AL REAE AN FR W A A} Cln ] 2 8, A0 4% /N3 00 L R
ARG AT B YE T S50 M D L JE R C S | A A AT R R N A Can
JEEEF AR A 0 2 WA 26 [ LR 55 2005/0019448 5, i SCHRIBE 5 HAIAA L, A
R B IR i T 38 ek 2 R R AN [ R T AR S IR 25 R AR/ Bl N AR PR
i 71 1) 2% 18— 5 3 Bl KD 5 VR S o AR AR S 7 b, I 5 S ) A ) A A
[0207]  {EA S WYy — 285 it 7 2y, o 0 0 7 ol B AT T A 5 o 5 0 T AR A
S I BN BAE A R RIS AU N E T A 50 7 it a0 5 0 7 O ] S 1 B —
AR A B HE ELHED IR B AR R B0 ] R o AN ST SR AT 1 il & AR R o, JC L2
28 13T 1S A 22 A A R 5 i, 78 LR N BRVE A — R N R A S I R ) 22
XA/ B3 N= A I BRI B . 7 AH [T 7 3, A I B R R v ] FH T o2& DG
LY =R R

[0208]  EKIIH I 1 A i BH 0 B R 4 () 0 0 7 it ] P T B AT TR L ] 7 i R 3808 W e R e
IR 55 S0 WP AF e NNN 22 ik (1 7 325 5 G G A2 60 T 38 0 008 2™ oy A FH 35 A Ak o 38 1 i B
(977 2 AR R i 14 77 R A DA St 4]

[0200]  SEEG

[0210]  "FiRISig P A 5| HIAE S 70 A 1R 14

[0211] 3t

[0212]  RTHALKAED h CYPS2EAv2 AR G Bt e 25 FFY MK R AR 52 F A i 25 P 2 A g2k 4]
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JERIATR (Siminszky %5 ., 2005) 24 g JREE AR (] RR BRI 32 28 L [k ik B v 2 PR 75 1
AR IR DA B FE R V4T T 7 KT e A, B9 52 ] A il 2% 55 T4 2485 20 5] () A
BEVR I IEPELE CYPS82EAv2 SEH B A AETh e ME AL R A k. 5 |, FE T 0ims Ok
AR AL B 2R I = ST 20 (Dewey 25 ., 2007 Xu 45 ., 2007b; Julio %5 ., 2008),

[0213]  UIRTHLIE, M 3N AR DHIS-325-6 ) EMS i AR B rh 4 e BIFR A 775 [0 SAH ) »
R HAE CYPS2EAv2 FL[H Hh HAT R R 9845 (Dewey %5 ., 2007). 2008 4FH 2, LK 3K 2 M
BLWLIR T FyE# 5 (Upper Coastal Plains) WFSUuiksgs T 775 SSAF MMM 44, IR
PEFRUEAT B AT K LER B} AR e 3 B Jack %5 . (2007) By "LC 758 7 4T .
Wiz 1 fiows, B 775 SR RFEY S 2. 6% HORHeE 7 2 FHaEE AR . A1 S, s AL ik
FER R RISE A DHI8-325-6 HM 4% FI >60% K4 AF . Julio % . (2008) FirdiiE T AHIRI K45
B, ARG SR LA (A SEHHEE R 7R BBIONN 7 cyp82e4v2 i 5848 M M4l & T A8 7 4%
Lb 2 2. 82-3. 37 (SEAEL ARy 68-98%) o (AL, Y55 500 CYPS2E4v2 H [ S AR ALF- 5 T Bk
5542 B A A O AR g B AR IR G T 5 | 2 il A 288
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(#1)

769 L60°0 Z10°0 9,81 | S00°T | doISzZrMm | V99ZID TASHTSdAD | OWOH €101# 9-STE-86HA

(s1)

97 £60°0 €10°0 LLOO | 1P6'T| doIS6TEM | V986D JAPHTOALD | OWOH  SLL# 9-S7E-86HA

EHY (SD 1#

L0 901°0 L1070 9200 | 1¥L'E - | ¥ W TAPHISdAD | T0-00€ TVNY 9-STE-86HA

SEHY (S1) 1#

1 101°0 9100 0F0'0 | 15€°¢€ ¢ -|H W CAPHISdAD | 80-00€ TWWNE 9-STE-86HA

a3 SST1°0 7200 LSTO| 089t . - B (#1) OTO6NL

79 SAND) 91070 10T | 8TT1 = - B [ AST) B ¥ 9-$TE-86HA

P ﬁw_ﬂ «% Nmﬁ\

T | Wl | WM M TS| P (3 vk
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[0214]

TEVERA CCEY L B M B 7 T LRk A SR SR G A o O (] H =y 800T'T 2

AR N

TR AT D ERAE B R M. 2 T AER I

F

28
aN

RYERIH CYP82E4v2 Hh HAT 775 BS54 i) M SAE ) n] L i

WD 5| AT

[0215]

i

KT, HIX

%
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X CYP82E4v2 [ LL RNAT Ay SEfith A4) T 4 1 % ik DRI 49 W0 552 1) MR i ) 2 PP AR 2 72 AR
£ 0.45% (Lewis %% ., 2008) , WAR £ /0FH —F A5 5 CYP82E4v2 /51 & DNA 741 [R] U 1 Y
FL A ZE PR 47 57 32 R B B, IR AE LA 3T CYP82E4v2 I [R] (1 A 6 Ak A4 Kl 4 8 Ak 1k
PGS PR Re M0 DU RIASCRF - —Fl 5 CYP82E4v2 HLA 92, T%DNA J¥
FIAH RN I FE R CYP82ESv2 4 hdh I B MM 2 A S5 AL (Dewey %% ., 2007 ; Gavilano Fll
Siminszky, 2007). CYPS2ESv 2 (kA 23 FF Fok AV EE D8] 78 56 A0 R E 56 AL A A0 (1) AR 4t 1 R ARG /K
PRI, AH IR, CYPS2EAV2 [RiZK TRk, (BAAE A M) e 2 A A gt o

[0216] U1 Dewey %5 . (2007) it Mk £if, 0 2& EMS— % 428 1) DHOS-325-6 M F #f % &2 3
CYP82ESv2 1 LA B [ 58 A5 AR (KM 1013) o R T # 2 AETh Bt cyp82ebv2 25 fir 3
PRI 25 B R R R A S , BEAT AL AR TT5 A 1013 RABHIINAT . MIREZRASII F, JEACHT
TR & Fy MK 5 155 B8 5 20 25 58 B M sS4 1) R 4l (eded/ebed) [ 9 PNk, %
9 FiFE YL AL FETE 2008 4 (¥ H IR0 . R T B CYP82ESv2 4 it Uy i 1 i i 2 R
FEALBE (Dewey 25 ., 2007 ;Gavilano fl Siminszky, 2007) , 240 & Zh f¢ 55 1 cyp82ebhv2
AR BRI cyp82e4v2 SEAR X Iy s AR K T R AR /M m . Wik 1 fros, W
7 (eded/ebeb) WITEWALEG T4 2. 3% WIBHBR A AL, AH L 2 N AU cyp82edv2 A
(eded) [FIAHY I 1N 2. 6%, PIRNIEIR AL 2 (B P ISR AR G IS Z R AR % L AR
2 (P=0. 118), i, AWFFLITEHE CYPS2E4v2 RNAi- YIRS KL H B2 — A5 S35
0. 7%, BECT (P<0.001) 3£ [ eded B eded/ebeb FFIMKHEAS . K, 55 CYPS2E4v2 &
FE R ) o5 — 2% Rl A7 AE T B L BRI A b, O B AR 1 25 R AR A 7=

[0217]  SEJfM 1 :cyp82e 10 NHAR I A SEAL BIE PR (1 4 BS AR AE

[0218] ) %5 i MH B L DR ZH B A e i A 2 T RS ALl T fe 1) LA AT, A BLASTN A
BLASTX &% (Altschul & ., 1990, 1997) (¥ [F Y5 218 7] 25 K] FE (GenBank ) Hh3% i AH 5 3%
2 HIbRZE (BST) 035 17, 48 FH] CYPS2E4v2 ) DNA F14 (A 44 b 2> M A W e 5. BT
YT RN T SE AT R AR CYPS2E BB S A i (U CYP82E2, CYP82E3 Fil CYP82ESv2) (] cDNA J7
), I SE TR AE 235 PR S0 A I B AN 584 7 A EST. RIS, T 7 Ff EST I8
HRLRr 2 cDNA JE 5 A FE AR RVR A 22U RG] eDNA 22 1 R IR BT CYPS2E ZE BRI /AR
YL R T IR, 1R T RERARE A4 CYPS2E PAS0 57 e (A2 7 1 17 26 BT B Rk BE R N,
PRk SE R0 = B Sy 2 b R IR CYPS2E BRI AE. 1 T AMA EST FE 1) K 2 2 LA
78 T 12007 DR 1) 58 B G B [RS8, T BE A SRR ZH 2R RNA A2 J ) 55 —E cDNA 97 1 58 3
cDNA J7H1[¥) PCR 514 BEAL, 5140 FH T B A48 o g K 55 1 149 555 AT 1 A R 266 DR 401X 3
1% CYPS2E cDNA 5 ML CYP82E4v2 ¢DNA A7 92. 4% W% TR AH [l 14, H 1l 2 2 R /K -~
A 9L 1% KIAHRIPE. JEAE PA50 FE[Hl iy 4 VE TR B, BT ZE R FR R CYPS2E10. CYPS2E JEE 5K Ik
KBRS, CYPS2E10 o i CYP82E5v2 Ht i 117 ZIARITE, cDNA ZK 3L 96. 5%
(A% 7 B AR [R) 1 EL PN 2 B e e 7 AR [R1 1k 95. 7%, CYPS2E10 [ DNA 41 R0 L Fi N 2% (4
FInTHE 1,

[0219] L& & Fft CYPS2E S8 ik Fit 52 1) cDNA i [] - /5 B £ 57, {HL 3% 6 5L AT (1% 2 (R 41 7%
KB REEREAFANLZFEE, XEERZE TR RAEG AR E T ER.
CYP82E4v2, CYP82E5v2 Fll CYP82E10 FE A ZH )7 41 (¥ bu X7~ T 2. Wi EMBOSS &% LE X 45
£ (www. ebi. ac. uk/Tools/emboss/align/index. html) Frit5, 47 4E T P A 48 B3 K 20 N
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i, CYP82E4v2 Al CYPS82E10 JE A HL4 78. 3% #% H IR AH IR 7%, H. CYP82E10 5 CYP82E5v2 A
A 84. 9% [IAHIFEME (CYP82E4Av2 Fil CYPS2E5v2 [HIFE K444 75% AHFITE ) o

[0220] G HU R & 3R BT VR, M 3L PR 4 R R DR ) CYPS2E 8 K 1 K 2 03k IRl AN
w05 Th B8 M B 2= PO Ak B (Siminszky % ., 2005; Chakrabarti %5 ., 2007 ; Dewey
&, 2007;Gavilano 2% ., 2007;Xu 2% ., 2007a). P, B [R5 A B XS TE 7~ CYPS2E
FEMEER B, KO, 5 B (Siminszky 2% ., 2005) (&% £ 1 (Gavilano I
Siminszky, 2007;Xu % . , 2007a) [ 7B CRCA I 52 12 555 BB S0 10 1R ol 03 A2 75
R 2% AR A B PR (R ST 7 7

[0221] g T IM5E CYPS2E10 & A5 1 g Mt fiak 2= FF S AL g 25 [RIAT A8 D e, 4 L cDNA g [ 31| 8%
RERIEEAR pYeDP60 FFHEALBIRELIR R WR) F1o BRRWR) & TREH0E DL FRIAE R P450
B LA B BE NADPH- f{R5iM: PABO0 i J5 B (e REE L R 1% R K KA e b 2
TEIAMIE PASO B35 M IR (Pompon 2% ., 1995), HEAH 2 A IEAL R R0 M ok (1] - 1Ak
W5 B I BERORE AR USR], 40 Siminszky 5% . (2005) Brid = GO A Brid =) o

[0222]  4nf& 3 Frow, H ok BANERIL pYeDP60 24 (1) W(R) R 28 IR BERORE 14 e v A i 2]
JEBR S S BETE E . AH S, U5 [ 2835 CYPS2E10  cDNA FRY 1% BE 48 Jia 1) o 44 i il 2 31 3
W R MR 2 P AL BEE TE . B AR RV [C] - HRBRR B A I 2 CYPS2E10 RS T,
FH Ok AR R B0 B2 ) v R i 4 IR 3. 9w MBI 8 W0 K o 75 B RE P A LR 1A B
CYPS2E10 [#11%5h 11 % 2 %155 i CYP82E4v2 HI CYPS82E5v2 JgHi it (1) K, JE# AH/BL (Gavilano
£ 2007 ;Gavilano Fll Siminszky, 2007 Xu Z& ., 2007a),

[0223]  sZjfifsl] 2 - % 5 HAT CYPS2E10 SAR A HE IR (K HE 4

[0224] 4 T K5 VAl CYPS2ELO Xof M BL AR 4%) o A 25 A M 2 2 1y AR PR, 75 22 < (1)
YT AL B DR Y B A R SR (R R A s A (2) R AR SR B AR 775 R 1013 [
cyp82e4v2 Fll cyp82e5v2 FAZ /3 H 4 Ao Ay T 452 CYPS82E10 HHm BE 9K 59 58748 , 18 ik /ey 1 &
DNA J741) 43 #7126 EMS— S8 A% 1¥) DHI8-325-6 #E 44, {ff ¥ 574 1 CYP82E10 #4315 |4 (A
[FIIN 414 CYPS2E B K R I HA R 1 ) o« R T e 3 CYP82E10 [F4h .+ 1, i 7 ik PCR
514 :5 ~GTGATAGTTTGATTCCCAAGTGC-3" ( IE ] ) FI 5" ~CTCCCAAAGTTAGATTAGTCCG-3" ( %
) By AN B 2 RS S 5 ~AGGTCGCGCTGATTCTTG-3" ( 1E [ ) F1 5” —AGATG
AATACCCATCTATCTAGGAGT-3" (Il ) o N T B PR B K e, 4R 2 1 B 1 5 |14 21
2 BIIE [ 5 1R R CYP82E10 W& T-H 741 (B 1) FARKEY)I1) PCR F RN F 51 53 Bt H
Dewey %5 . (2007) Fribi 96 fLE AT,

[0225]  PHARH SR AR B 1, 200 AN AR S IE &7 40 53 7% 2 31 CYPS2EL0 Hh B RAR
() 15 AMA . I 26T S A3 7E B A A W28 2. IR EeRE ) T S8 IR 7 18 RN 2 S B vk I A
Bl 1P S R o R SO R o I 52 B A SR (HAEE S s 9, 258 B R PR
A1 o P AR AT DX I P B R TR L I 5848 o O 7 I AR SEAE X CYPS2E10 Wi v 14 1 52 i, s
H 2 B AR N R F3R 2 Pros 9 FhaeAe v 7 R 2 5848 5 |\ pYeDP60 P B IAZ A Y I
CYP82E10 cDNA Hf. FHARMLAT (2. 45 1w M) FIHAT (50 u M) ¥R [MCT— HRB it Mt 2 B 3k
AT PR AR AN 73 B2 IE 7 B CYPS2E 10 A2 A4 H A — AN [ I BEIR ZR IOk A4 )77 o B B IA A
B ()45 R RortEA) 693,817 A1 1035 H R IR SR AN AR B G 1%, A A% 1041, 1512 1 2476
HROR IR 5875 T B 5 A v o FEA 1442 R 8% B 1) 5848 GBS M T AR Y CYPS2E10
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TR 75%,

[0226] XAV FHEA) 1041 54 R PRGN BER IS S (1) 2 Bl EdEn T 3. Rz Ak
R TR Z . A T SRR 2R 2 Y 1041 AR LRI E 382 4k
Pro ¥ty Ser 5 MH6 22 B 3AL D BEA — 30 ¥ ik [7]— 248 51N pYeDP60 £ 4 Py AH L 5e
FE ¥ CYPS2E10 cDNA H o IXLEPERHALS (45 7R T3K 3. A 5] CYP82E10 B CYP82E4v2
Wi, 175 382 Ak Ser HUAR Pro ‘FEUZALE H 0Bk 25 B SE AL B3 PR 1) 56 AT B . AR A2,
RUEEFAER CYPS2E10 I CYPS2EAv2 B i TE PEAEAE ML AT [MC]— MBI BE (2. 45 u MO AH Y,
BAE 25 w MR, BAF CYPS2E10 BRSOk AR5 [C]— 22 AR JRARL & e LT A2 55
CYP82E4v2 HIFIIK) 3 £

[0227] 3 2. CYPS2E10 %= A HLA3 5745 [¥) DHO8-325-6 (1) EMS AbFH %

[0228]

lERYETRSS KA TR | SRS
2476 G235A G79S ESIEES

1512 C319T P107S ESIEES

319 C442T L148F RN

634 G514A G172R RMAR

1035 G1030A A344T 100%

1041 C1141T P382S R

817 G1228A A410T 100%

693 G1250A R417H 100%

1442 C1255T P419S 25%

[0229]  * 223 CYPS2E10 cDNA JEH [ 1525001,
[0230] AR Bk A 2k 0 B A A
[0231] K 3. HA 1041 284 (Pro382Ser) [ CYPS82E4v2 il CYPS2E10 B R4 2 FF 254k

i
[0232]
AR 245 uM B 50.0 uM I AY
CPM 4 B /0 CPM 4 HJH sk
[0233]
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[MCl-REE Y ® [CI- IR
pYeDP60-CYPE4v2 1,813+ 623" 5,383 + 505
pYeDP60-CYPE4v2/1041 A AR AT
pYeDP60-CYPE10 2,296 + 99 15,253 + 465
pYeDP60-CYPE10/1041 A5 Kl

[0234]  *["“C]— 2 FUHER / =& Lokl (R 88 1 B 2 BT 2
[0235] " PIFIE AR E R MIbRUEZ
[0236]  RELEAA N4> T2 IAEF A AR 1041 5875 44 CYPS2E 10 [XI T REZH i (1) M 2= FF S g
W BEREEEIRMAE 55 u MLUC - MBRA7 £E N HR % 0, A T B SR ORIl o 3 2 (it 404
A {ERIE AR CYPS2E10 FIEERHE B P AGINE] [ - 25 BN, (HAE 1ZFE R 1041 58
IR P RA NG EARRER) . &5 EIrk, BEER A I 2R B CYPS2E10 fgThReid it
FINZ 1041 A E AR .
[0237]  SEHE] 3 :ZHE cyp82e10. cyp82edv2 Fll cyp82ebv2 (158 AFSE (T FEH
[0238] % T JRLG 1041 5847 B AE B 0L AL Ak CYPS2E4v2 &5 {7 FE Rl UL K2 B A2 A CYPS2E5v2
SR AL 1 5t (DHO8-325-6) 1, k5 HATEAl CYPS2E10 X sk A 42 FF AR & 12 () HL A4
[FIRE— 5 1041 5878 5| N HA bk CYP82E4v2 UL f CYP82ESv2 58747 A ELAEM o
Ltt 1041 58742 Ce IOEIOIFEMI 246 T 5 IR 775 F1 1013 5¥AF (e4E4/e5E5) WIKEMI A& 11k
ATHAL o Ja — PR A%AZ 775/1013//TN90/3/TNIO/4/TNIO I J5 A e BT — i 25 A
J@Eﬂcii A7 (e4E4/e5E5/e10E10) [ F MM & Fil il 7y 25 40 508, Hh e BAEH M o
Gy LR 3 BUE TR R H 400 A F, JE AR I L, ISR AN R IR FE R 84326 (E4E4/
E5E5/e10e10 ( 3 3 Fdtid) ) ; eded/EBES/e10e10 (3L 4 R ) ;E4E4/e5e5/¢10e10 (£ 5 Fif
T8 ) ; 1 eded/ebeb/el0e10 (3 5 FHAEY ) o
[0239] iR HEMAE 2009 4F B =R H A K AE AL 3 BN VS AL L 3 1) BV R
M . AR IEAFER 1 TR 2008 4 H A48 46 0 0 i) s A FE IR Y . B AR, AY
cyp82e4v2 RAF (e4e4/ESE5/ELOEL0) [ 10 Ff DHIOS-325—6 f44E-& 1 A1 H A W44 eded/
e5eb/E10E10 ZE A2 [y 11 Ff DHO8-325-6 A H 6 7E N F T L. VR XTI, BEALIE B i
URIEALAR” FhFHE (TNOOLC) | B A2 DHO8-325-6 A&, Fll=k H FetE CYP82E4v2 RNA1 i
HILN R 2 — AR RS RTT b . TR K 2240 30em & )5 (B
35 KJ5), WCEAMDIZEN B 1M A, IRYE Jack 2% . (2007) EES71K 7 R ZHE AL I AT
[l A0 (1 AR A AR A S B R — 5 e AT ad F AR Ll e
[0240] & 4 FIE 4 B7R 2009 4F H AR50 09 A=W Bl 2 B 85 3. 5 28w W 22 — B, ol
cyp82e4v2 i bR 5 AL i DHI8-325-6 Z (K] A AR AL, H LW ¥ 1) 25 AR BR AR 22 2 B Al
Ltk B T8 TNOOLC Ff v [AE Y .25 SEAIK (O3 A 2. 2% #5748 5 7. 1% #4840 2008 4 H (7]
I FTME GE 1D, A5 cyp82ebv2 A cyp82edv2 WA FHUE— A 12 Mm%
ko ZFSZ I, eded/ESE5/ELOEL0 A4 1K1 KM AR s A7 SL BRI T+ eded/ebe5/E10E10 M4
MELR] (2. 2% 5 2. 3%) , REZIEE R IFAEG 0 LR . WU, cyp82e10 REAL Hph
(E4E4/E5E5/e10e10 ZEPR A 8 5 RAZ cyp82ebv2 S5 A7 FE Al (E4E4/ebeb/e10e10 FEEAIAD 21
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A, FEXE M CYPS2E4v2 LRI 37 (1) w51 25 PR MR /K - e w2 (K] 4A) . 5 cyp82e4v2
cyp82ebv2 XURARMRLE I (R 1 A1 4D 2B, 4 cyp82e10 5 A cyp82e4v2 15 5t K BEA RUFFAK
Zx FRBE K SF 2/ T 80 cyp82edv2 S8R ] SEIR /K (K] 4B). eded/ESES/e10e10 FE[A]
TR EAR SE 341y 1. 85%, 255 eded/EBES/E10E10 A& W22 HI| (K1 P 2. 20 #7458
# 75 (P=0. 235),

33



29/34 11

R B

3

CN 102858983 A

001 X [Offitr % il disF %) 2l SF %l b && B3

SN0 o BT E RO R, S ML L T A VNAD IXEY  CXE Y A RO A s e L R L B S
| | 01428dAD (©) %
$S0| 9500 €000| TI00| €641 = W= | CACHZ8dAD CARHZ8dAD | REOWOH Hi— 9-$TE-86HA
r) %
¢8'1 LS00 | +00°0 SHO0 | 891°C XK i ¢ OIFCSdAD TAPHISIAD | 36 OWOH HiXX 9-ST¢-86HA
(§) 3
I€P6| 8900| 0100 SEET| 18070 HXK HXK OIATSdAD TASTIEIAD | R6"0WOH H XX 9-ST€-86HA
(€)
L8E6|  €LOO|  LOOO| TOST| 7800 Sz8ed | LIF11D OIAZOdAD | "OWOH [H01# 9-STE0S6HA
(1) %
PET|  $80°0 €00°0| 9£0°0| ¥ZST H XK Y TACHZ8dAD TAPATSAD | 26 'OWOH E XY 9-STE-86HA
oD
0TT| LSOO| TOO0| 0£00| SLET| dOIS6ZEM | V986D TAPHTSAAD | OWOH  SLi# 9-ST¢-86HA
1) 1#
$S0 £90°0 €00°0 6000 | LPL'] - - YWHY CAPHISIAD | T0-00€ TYNY 9-57¢-86HA
ST°L $90°0 7000 $01°0 | 61S'T - - BH [ (11) D'T06N.L
1226 S80°0| 6000 €66 T | €€1°0 - . BH A8) B I¥ 9-SZ¢-86HA

e A X
p T | WY S 22 | ) 2 | B o S | o MO I .} i B
% % % % % | S G B | dRE FA S BI [l

"B A KRN LG B B e S€ BBV 2R~ e T G sk SRR LI A4 o B S (8l =l 600T Y 2%

[0241]

& cyp82e5v2 Fll cyp82e10 587AF BN ZH A I AN i 25 FRAIK cyp82edv2 FEH) I 25

M 25 B, (ELE T 0 ATy

[0242]

ERAKED)

IR, =

Tl HR g 25 PR AL AR B R W 25 %
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(eded/ebe5/e10e10) F AR [r] 25 FFJE B 5 A5~ 910 K 0. 55%, % [ 43 Bt SZfm | 55 RNAL )
) PR 2t ] 2R T R 22 3] 1 0. 54% AH R (P=0. 893 5 [&] 4B). 31X 3 BH I B 4 A5 (1) BAIC e it o
M cyp82e4v2 AN S K 315 0L o Gt I, eded/ESES/E10E10 Fll eded/e5eb/e10e10
S R Y 2 (AR B A2 23 bl ORI 25 FRRBRRR 22 o ST IR 20 D 122 = B s S 2 5
(P<0.0001). 5 RNAi /S YRGS AL FD I 9T (Lewis 55 ., 2008) JEABL, 4 Al HHELAE )
HR R 23 TS A T P 1 B 2 DR SO AL T 5 3 s /D S A P SIS 2l B R 22
A B

[0243] 3G 0 B — ol 7 AR 25 R 3 A0 I R SR AR 1 25 SR ABLAE 2010 4F AR KR
IR HEAT H R RIS IR o X T iAW 9T, 78 DHOS-325-6 L [A 3 5 N AT s #2048 (5 i A
FH TN9O S5 A1) 2009 SFEHF 5TAH O FFAE A 20 1 25 8] 43 B0 7= A8 5 % CYPS2E & [K] JiE 4y
S 2 RO R TR ) S e BT T R AT BE AL . AR AR K A A EAR 48 R EAT ML
[T A FRY M ) I A D B . 3R B T IAR, A B A Y CYPS2E4v2 JE (Rl 4l 1 i A1 JE A
A (% A A E4E4/E5E5/E10E10. E4E4/e5e5/E10E10. E4E4/E5E5/¢10e10 Al E4E4/e5e5/
e10e10) T U %% 2| =y K P M Bk 4% A2 (S [l 52. 4 - 65. 59%) o X cyp82e4v2 FEAL [ HH )
a5 (e4e4/ESES/EL0E10) PRI Bk 1] 25 A7 MHA AL A2 P 50 00 2. 91%. 55 2009 4 45 FAHLL,
cyp82e5v2 Fll cyp82E10 FEAL [ RN ¥ A I, HANAE BT A = Fl 58 A 5 PR JAE — 30 37 348
I B & . DHO8-325-6 (eded/E5E5/e10e10) 4 (1445 7453414 2. 89% H. DHI8-325-6 (eded/
e5e5/E10E10) MARIIELAR -1y 2. 52%, IX L8 HU{E 5 5 cyp82e4v2 FEA% AT M 4% 21| (1 AH Lk
WA FER. R, = B854 DHI8-325-6 (eded/e5eb/e10e10) FHERIAY (1. 11% M
BEARY o2 3 () 25 T MR ARG B I Bt cyp82edv2 RATEFNIK 2. 6 £, =B RAY]
A 8| I 2 B RS AR B AR 5 Bl cyp82e4v BRAT-fA] X S AR 41 4 A b LA & i B = M
(P<0. 001),
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001 X [Cofly % + ke <7 %) /M7 YoloLsio T 47 B 2 .

AT AR - TN BV
Il €10 200 S0°0 81t 012012 §262 249 9-6TE-86HA
0r'ZS 60°0 10°0 LUl 651 019012 §252 pAFH 9-STE-86HAU
454 ANy 10°0 60°0 6S°€ 012012 SHSH Fap2 9-STE-86HA
68°C 91°0 20°0 60°0 STE  OIA0IT §252 papo 9-STE-36HA
0£°6S €10 10°0 96'1 OV'1 012012 SHST #AFH 9-STE-86HA
65°S9 +1°0 20°0 90'C 80’1  OIHOIF §252 pFT 9-SCE-86HA
16T 60°0 10°0 8070 19T  OIF0IF SHSH #2$2 9-$T¢-86HA
99'8¢ LT0 2070 9T 9L 1T OIHOIT SASH vArH 9-STE-86HA
(%) (%) (%) (%) (%) M
FHME  WlkEE AWAHRME EEHE Y
* R LY Y s

S B G 1 S S v g UL AR E 2 I RECH BBk B EN) © CCHENE © MW 0 7 1, Gl e [ 5
9-STE-SOHA Ll T30 X6 [ul SV W MFO0 1) 0TAZ8dAD ASH) STAHZOIAD NPHA) CAPATSIAD BT S 3

[0244]

Ziig

[0245]
[0246]

T T A R ATk 2 R B AL R IR CYPS2E L0 IR AE, W Re Tk A TR i &5
250 590 DA TR A0 F Bl e A2 3 (% AT ) 2 FROMAIE K 1) B AR 1) 516 i AT 5 R R 75 7 ml e

LI AT R SRS o 1% A GMO FBA I RE 25 PP ) 7K1 PR 3] 5 P 4 56 TR SR s
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[0001]
<110> R« E « 5l (Dewey, Ralph E.)
ReS x5 (Lewis, Ramsey S.)
<120> Se/AMERRRE b 2 FREBRC B B R AL A5 P R0 T
<130> 035051/400712
{150 61/295,671
<151> 2010-01-15
<160> 40
170> FastSEQ for Windows Versien 4.0
210> 1
<211> 1551
<212> DNA
<213> @M E (Nicotiana tabacum)
<2207
221> CDS
222> (1)...(1551)
<223> 4t CYPS2E10 JHH 2 FF HEAk iy
<400> 1
atg gtl tet ccc gta gaa gee ale gta gga cta gta act bl aca ctt 48
Met Val Ser Pro Val Glu Ala Tle Val Gly Leu Val Thr Leu Thr Leu
1 5 10 15
cte tlc tac tte ata cgg acc ada aaa tct caa aaa cct tea aaa cca 96
Leu Phe Tyr Phe Tle Arg Thr Lys Lys Ser Gln Lys Pro Ser Lys Pro
20 25 30
tta cca ccg aaa ate cce gga ggg tgg ceg -gta ate gge cat ett tte 144
Leu Pro Pro Lys lle Pro Gly Gly Trp Pro Val Ile Gly His Leu Phe

[0002]

35 40

40
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tat tte
Tyr Phe
50

gac ttla
Asp Leu
65

ceg ¢ttt
Pro Leu

tet aca

Ser Thr

gaa tac

Glu Tyr

cet tac

Pro Tyr
130

get agt

Ala Ser

145

deg age

Thr Ser

ata aat

Tle Asn

aaa atg
Lys Met

[0003]

gat
Asp

get
Ala

gtg
Val

aat
Asn

ctt

Leu
115

tgg
Trp

cgt

att
Ile

cta
Leu

ate
1le
195

gac
Asp

gae
Asp

tta
Leu

gat
Asp
100

ggc
Gly

cga
Arg

cte
Leu

aag
Lys

ace
Thr
186

get
Ala

gac
Asp

aaa
Lys

gtt
Val
85

gce

Ala

tac
Tyr

aaa
Lys

gaa
Glu

aat
Asn
165

gat

Asp

£g88
Gly

age
Ser

tac
Tyr
70

gta
Val

att
Tle

aat
Asn

aat
Asn

aaa
Lys
150

tta

Leu

tgg
Trp

aaa
Lys

gae
Asp
55

ggc
Gly

age
Ser

tte
Phe

aat
Asn

aga
Arg
1356

ttg

Leu

tae
Tyr

tta
Leu

aat
Asn

gac cgt cca tta
Asp Arg Pro Leu

ceg gtt
Pro Val

agt tac
Ser Tyr

tec aat
Ser Asn
105

gee atg
Ala Met
120

aaa tta

Lys Leu

aag cac
Lys His

act cga
Thr Arg

gaa gaa
Glu Glu
185

tat gaa

tte
Phe

gaa
Glu
90

cgt

Arg

cta
Leu

gte
Val

gtg
Val

att
Ile
170

tig
Leu

tee

act
Thr
75

get

Ala

cga
Pro

Tttt
Phe

att
Tle

aga
Arg
155

gat
Asp

aat
Asn

g8t

Tyr Glu Ser Gly

200

41

gea cga aad cte gga

Ala Arg Lys

60

ttt

ata
Ile

get
Ala

ttg
Leu

cag
Gln
140

Tttt

Phe

gga
Gly

ttt
Phe

aaa
Lys

Leu Gly

cgg cta gge ctt
Phe Arg Leu

aaa
Lys

ttt
Phe

acd
Thr
125

gaa
Glu

gt
Gly

aat
Asn

ggt
Gly

84
Gly
205

gac
Asp

¢ttt

Leu
110

aaa
Lys

gtt
Val

gaa

Glu

teg
Ser

ctg
Leu
190

gat
Asp

Gly Leu
80

tge tte
Cys Phe
95

tat gge
Tyr Gly

tac gga
Tyr Gly

cte tgt
Leu Cys

att cag
Tle Gln
160

agt acg
Ser Thr
175

atc gtg
Lle Val

gaa ¢aa

Glu GIn

192

240

288

336

284

432

480

528

576

624
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glg
Val

gag
Glu
225

gat

Asp

gat
Asp

aaa
Lys

gtg
Val

gat
Asp
305

gac
Asp

aat
Asn

get
Gly

cte

[0004]

gag
Glu
210

ttt

Phe

ttt
Phe

tet
Ser

atg
Met

ctt

Leu
290

act
Thr

aca
Thr

caa

Gln

aag
Lys

cad

aga
Arg

gtg
Val

caa

Gln

gtt
Val

gag
Glu
275

tea

Ser

gte
Val

gtt
Val

cat

His

gat
Asp
3bh

act

ttt
Phe

tta
Leu

ggce
Gly

ttt
Phe
260

gttt
Val

aaa
Lys

ata

Tle

get
Ala

gee
Ala
340

agg aaa gcg

Arg

tgg
Trp

cat
His
245

cag

Gln

aat
Asn

atg
Met

aaga

ctt
Leu
325

ttg
Leu

aga tgg

Arg

att

Trp

gtt

Lys

gat
Asp
230

gtt

Val

aat
Asn

gea

Ala

agt
Ser

gca
Ala
310

cac
His

aag
Lys

gta
Val

ada

Ala
215

get

Ala

aag
Lys

tgg
Trp

gaa

Glu

aat
Asn
295

aca
Thr

atg
Met

ada
Lys

gaa

Glu

gaa

1ttt
Phe

it
Phe

gee
Ala

tta
Leu

g8a
Gly
280

gaa

Glu

gtg
Val

aat
Asn

gcg
Ala

gag
Glu
360

gty

aag
Lys

cea
Pro

atg
Met

gag
Glu
265

aat

Asn

tat
Tyr

ttt
Phe

tgg
Trp

caa
Gln
345

agt
Ser

tta

gat tit
Asp Phe

att ceca
Ile Pro
236

aaa agg
Lyvs Arg
250

gaa cat
Glu His

gaa caa

Glu Gln

ctt gat
Leu Asp

agt tta
Ser Leu
315

gga atg
Gly Met
330

gaa gag
Glu Glu

gat att
Asp Tle

cga tta

42

ata
{le
220

ttg

Leu

aca

Thr

gte
Val

gat
Asp

gaa
Glu
300

gle
Val

gca

Ala

ata

Tle

aag
Lys

tat

att
Tle

tte
Phe

ttt
Phe

aag
Lys

tte
Phe
285

g8C
Gly

ttg
Leu

tta
Leu

gat
Asp

gat
Asp
365

cca

tta
Leu

aaa
Lys

aag
Lys

aaa
Lys
270

att

Tle

tac
Tyr

gat
Asp

ttg
Lieu

aaa
Lys
350

ttg
Leu

ceg

tca
Ser

tgg
Trp

gat
Asp
265

aaa

Lys

gat
Asp

tet
Ser

gct
Ala

ata
ILle
335

aaa
Lys

gta
Val

gga

atg
Met

gtg
Val
240

ata

Ile

gaa
Glu

gtg
Val

cet
Arg

gcg
Ala
320

aac
Asn

gtt
Val

tac
Tyr

cct

672

720

768

816

864

912

960

1008

1056

1104

1152
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Leu GIn Thr

tta

Leu
385

cac

His

cge
Arg

ttt
Phe

cea
Pro

caa
Gln
465

aaa
Lys

act

Thr

aca

Thr

370

tta
Leu

att
Ile

gat
Asp

tte
Phe

ttt
Phe
450

gtg
Val

act
Thr

ata

ile

cct

gta
Val

cet
Pro

cet
Pro

get

Ile

cee
Pro

aaa
Lys

aaa
Lys
420

get

Ala Ala

435

ggt
Gly

gaa

Glu

cca
Pro

egt
Arg

gag

et
Ser

cac
His

aat
Asn

aag
Lys
500

ctt

Val

cat
His

g88
Gly
405

cte

Leu

gat
Asp

gga
Gly

cta
Leu

gac
Asp
485

gta
Val

tat

Pro Glu Leu Tyr

210> 2

[0005]

515

gaa
Glu
390

act

Thr

teg
Trp

att
lle

aga
Arg

aca
Thr
470

gag
Glu

aat
Asn

Glu Val Leu Arg Leu

375

aat gta
Asn Val

aga cta
Arg Leu

tea aat

~

Ser Asn

gac ttt
Asp Phe
440

cga tet
Arg Ser
455

ate gea

Ile Ala

cee ttg
Pro Leu

cct ata

Pro lle

gag gat tgt
Glu Asp Cys

tte

gLg

395

adc

Phe Ala Asn

cet
Pro
425

cgt
Arg

tegt
Cys

cac

His

gat
Asp

gaa
Glu
505

410

gat
Asp

ggt
Gly

ceg
Pro

ttg
Leu

atg
Met
490

gteg
Val

43

aag
Lvs

caa
Gln

g88
Gly

ate
Tle
475

aag
Lys

gta
Val

Tyr
380

gtt
Val

gtt
Val

tte
Phe

cac
His

atg
Met
460

cag

Gln

gaa

Glu

att
Tle

Pro

gtt
Val

atg
Met

gat
Asp

tat
Tyr
445

act
Thr

gat
Gly

ggt
Gly

acg

Thr

Pro

agt
Ser

aan
Lys

ceca
Pro
430

gag
Glu

tat
Tyr

tte
Phe

gca
Ala

cet
Pro
510

gga
Gly

tta

Leu
415

gag
Glu

ittt
Phe

gea

Ala

aat
Asn

gga
Gly
495

cge
Arg

Pro

tat
Tyr
400

cag

Gln

aga
Arg

atc
Ile

atg
Met

tac
Tyr
480

tta
Leu

cte
Leu

1200

1248

1296

1344

1392

1440

1488

1536

1551
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[0006]

<211» B17
<212> PRT
213> HEHME (Nicotiana tabacum)

<400> 2
Met Val Ser Pro Val

1
Leu

Leu
Tyr
Asp
65

Pro
Ser
Glu
Pro
Ala
145
Thr
Ile
Lys
Val
Glu
225
Asp

Asp

Lys

Phe

Pro

Phe
50

Leu
Leu
Thr
Tyr
Tyr
130
Ser
Ser
Asn
Met
Glu
210
Phe
Phe

Ser

Met

Tyr

Pro
35
Asp

5
Phe Ile
20
Lys Tle

Asp Asp

Ala Asp Lys

Yal
Asn
Leu
115
Trp
Arg
Ile
Leu
Ile
195
Arg
Val
Gln

Val

Glu
275

Leu Val

Asp Ala
100
Gly Tyr

Arg Lys
Leu Glu

Lys Asn
165
Thr Asp
180
Ala Gly

Phe Arg
Leu Trp

Gly His
245

Phe Gln

260

Val Asn

Glu Ala 1le

Arg
Pro
Ser
Tyr
70

Val
1le
Asn
Asn
Lys
150
Leu
Trp
Lys
Lys
Asp
230
Val

Asn

Ala

Thr
Gly
Asp
55

Gly
Ser
Phe
Asn
Arg
135
Leu
Tyr

Leu

Asn
Ala
215
Ala
Lys

Trp

Glu

Lys
Gly
40

Asp
Pro

Ser

Ser

Ala
120
Lys
Lys
Thr
Glu
Tyr
200
Phe
Phe
Ala

Leu

Glvy
280

Val
Lys
25

Trp

Arg

Val

Asn
105
Met
Leu
His
Arg
Glu
185
Glu
Lys
Pro
Met
Glu

265
Asn

44

Gly Leu
10
Ser Gln

Pro Val
Pro Leu

Phe Thr
75

Glu Ala

90

Arg Pro

Leu Phe
Val 1le

Val ‘Arg
166

Ile Asp

170

Leu Asn

Ser Gly
Asp Phe

Ile Pro
238

Lys Arg

250

Glu His

Glu Gin

Val
Lys
Ile
Ala
60

Phe
Lle
Ala
Leu
Gln
140
Phe
Gly
Phe
Lys
Tle
220
Leu
Thr

Val

Asp

Thr Leu

Pro Ser
30

Gly His

45

Arg Lys

Arg Leu
Lys Asp

Phe Leu
110

Thr Lys

125

Glu Val

Gly Glu

Asn Ser

Gly Leu
190

Gly Asp

205

Ile Leu

Phe Lys
Phe Lys
Lys Lys

270

Phe Ile
285

Thr
15

Lys
Leu
Leu
Gly
Cys
95

Tyr
Leu
Ile
Ser
175
Ile
Glu
Ser
Trp
Asp
255

Lys

Asp

Leu
Pro
Phe
Gly
Leu
80

Phe

Gly

Gly

Gln
160
Thr
Val
Gln
Met
Val
240
Tle
Glu

Val
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[0007]

Val Leu Ser Lys Met Ser Asn Glu Tyr
290 295

Asp Thr Val Ile Lys Ala Thr Val Phe

305 310

Asp Thr Val Ala Leu His Met Asn Trp

325
Asn Gln His Ala Leu Lys Lys Ala Gln
340 345
Gly Lys Asp Arg Trp Val Glu Glu Ser
3bb 360
Leu Gln Thr Tle Val Lys Glu Val Leu
370 375
Leu Leu Val Pro His Glu Asn Val Glu
385 390
His 1le Pro Lys Gly Thr Arg Leu Phe
405
Arg Asp Pro Lys Leu Trp Ser Asn Pro
420 425
Phe Phe Ala Ala Asp lle Asp Phe Arg
435 440
Pro Phe Gly Ser Gly Arg Arg Ser Cys
450 455
Gln Val Glu His Leu Thr Ile Ala His
465 470
Lys Thr Pro Asn Asp Glu Pro Leu Asp
485
Thr Ile Arg Lys Val Asn Pro Ile Glu
500 505
Thr Pro Glu Leu Tyr
515

210> 3

{211> 818

<212> DNA

213> @M E (Nictoiana tabacum)

€220>

221> WET

<222> (1)... (818)

<223> CYPS2E10 EPFMINET

45

Leu Asp

Setr Leu
315

Gly Met

330

Glu Glu

Asp Tle
Arg Leu

Asp Cys
395
Ala Asn
410
Asp Lys

Gly Gln
Pro Gly

Leu Tle
475

Met Lys

490

Val Val

Glu
300
Val

Ala

Tle
Lys
Tyr
380
Val
Val
Phe
His
Met
460
Gln

Glu

Ile

Gly Tyr
Leu Asp
Leu Leu

Asp Lys

350
Asp Leu
365

Pro Pro
Val Ser
Met Lvs
Asp Pro
430
Tyvr Glu
445
Thr Tyr
Gly Phe
Gly Ala

Thr Pro
510

Ser
Ala
Tle
335
Lys
Val
Gly
Gly
Leu
415
Glu
Phe
Ala
Asn
Gly

495
Arg

Arg
Ala
320
Asn
Val
Tyr
Pro
Tyr
400
Glin
Arg
Ile
Met
Tyr
480

Leu

Leu
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<400> 3

gtaagtteat
gtaattagat
tggaaaagga
cctaccaata
gagatatanc
aacaaaaaaa
taatatagat
tgatlctigeg
gadtaagtta
gatatgettt
aggtataaaa
aagagetgaa
atgtegatac
acectattttt

<210>
Ll
<2127
213>

4
2636
DNA

220>
221>
222>
223>

<220>
<2212
222>
223>

220>
221>
222>
<223>

{2202
2217
222>
<223>

ctecattttte
tatetaaata
tgataatttt
gggactttte
caattataat
agtaaaggga
teatgttttt
ctttttagea
tactgaaatt
ttttattgge
cactatttga
ataaatgaat
ttgacaatta
gtattgaatt

5 UTR
(1)..
CYP82EL0 5" UTR

. (114)

AT
(115). .. (1053)
CYPS2E10 4b& T 1 4

W&
(1054). .. (1871)
CYPS2EL0 W& T4

e
(1872). .. (2483)

atttattett
ctaaggatga
ttatgeecgg
ttecaageteg
tgatagaata
cttettetet
ttttatttet
geaatagagt
atataatacg
taaatatatt
tittacacta
tittaaatttc
ctatactaac
attetaattt

FEWIH AL (Nicotiana tabacum)

[0008]

CYP82E10 #bET 2 %l

tgaggaatag
gtaaatatge
actaatetaa
atcttgatga
aaactttatt
tttttagega
aataataatt
caaagctaat
gegtattaaat
ttttttaatt
gataaatttg
agaaaaaaat
tagaacaagg
glcecacag

46

acaggttaat
caaaaatata
ctttgggagt
aactctgteg
actcceatte
gaaattettt
gtgecttgaat
atacatatta
aataacatga
aaanatgaaa
¢ccctegtaca
aaattecaltta
ttecageagat

agtaatttaa
gaatgataaa
taaagcactt
ttaaaaaaat
agcataacaa
gattgtttegt
caggtegege
tttegtttic
ttatttatag
tatacaagta
tetetaagag
gtataatgag
agtgacgeta

60

120
180
240
300
360
420
480
540
600
660
720
780
818
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<2202

<221> 3 UIR
<222> (2484)... (2636)
<223> CYP82E10 3" UTR

<400> 4

ttttcaattt
taaaagggaa
teteecgtag
accaaaaaat
gtaateggee
cteggagact
gtettagtig
ttectecaate
ttttigacaa
ctetgtgeta
attaagaatt
ttagaagaat
ggtaaaggag
teaatggagt
caaggecatg
tggltagage
caagatttea
tctegtgata
ctttgaggaa
tgagtaaata
cggactaate
tegatettga
ataaaacttt
tetttttitag
tectagtaata
agtcaaaget
acgggtatta
atttttttta
ctagataaat
ttcagaaaaa
aactagaaca
tittgtecaca
gaatggeatt
aaaasagtteg

[0009]

ttgttacttt
gttggteata
aagccategt
ctcaaaaacce
atettttcta
tagetgacaa
taagcagtta
gtecagettt
aatacggacce
gteglctega
tatacacteg
tgaatittgg
atgaacaagt
ttgtagttate
ttaaggecat
aacatgtecaa
ttgateteget
ctgteataaa
tagacaggtt
tggecaaaaat
taactttggg
tgaaactctg
attactccca
ggagaaattc
attetectty
aatatacata
aataataaca
attaaaaatg
ttgeectegt
aataaattea
aggtteagea
gagtttagte
attgataaac
taaggataga

tgtatttate
gtttgattee
aggactagta
tteaadacca
tttegatgac
atacggeccg
cgaagetata
tetttatege
{tactggega
aaaatlgaag
aattgatgga
tetgategtlg
goagagattt
ggatgetttt
gaagaaggaca
gaaaaaagaa
getttecaaaa
agcagcagly
aatagtaatt
atagaatgat
agttaaagea
tgegttaaaaa
ttgagecataa
tttegattgtt
aatcaggteg
ttattigett
tgattdattta
aaatatacasa
acatctctaa
ttagtataat
gatagtgacg
ttggatgctg
aatcaacatyg
tggglagaag

atattattat
caagtgettt
actcttacac
ttaccacega
gacagegacg
gttttcactt
aaagactget
gaatacettg
gaaaatagaa
cacglgagat
aattecgagta
aaaatgatcg
aggaaagegt
ceaattecat
tttaaggata
aaaatgegage
atgagtaaty
tttgtaagtt
taagtaatta
aaatggaaas
cettcetacea
aatgagatat
canaacaaaa
tgttaatata
cgetgattet
ttegaataag
taggatatge
glaaggtata
gagaagaget
gagatgtega
ctaacctatt
cggacacagt
cettgaagaa
agagtgatat

47

geatagecetl
tetaaaaatc
ttetetteta
aaatceecegg
aceggtecatt
ttcggetagg
tctctacaaa
getacaataa
aattagteat
ttgglgaaat
cgataaatct
ctgggaaaaa
ttaaggattt
tgticaaatg
tagattctgt
ttagatecaga
aatatcttga
catcteattt
gatialctaa
ggatgataat
atagggactt
anccaattat
aaaaglaaag
gattcatgtt
tggettttta
ttatactgaa
tttttttatt
aaacactatt
gaaataaatyg
tactigacaa
tttgtatiga
tgetetteac
agecgcaagaa
taagpattte

aaattatcta
cataatggtt
cttcatacgg
agggtggeeg
ageacgaaaa
cettecgett
tgatgeeatt
tgeeategcta
tcaggaagtt
tcagacgage
aacegattegg
ttatgaatee
tataatttta
gotggatttt
tttteagaat
aggaaatgaa
tgaaggctac
ttcatttatt
atactaagga
tttttatgee
ttettcaage
aattgataga
ggacttctte
tttttttatt
geagcaatag
attatataat
gggtaaatat
tgattitaca
aattttaaat
ttactatact
attattctaa
atgaatiggg
gagatagata
gtatacctee

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1660
1620
1680
1740
1800
1860
1920
1980
2040
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aaactattgt
aaaatgtaga
cgaacgttat
cagagagatt
ttggttetgg
caatcgeaca
tgaaggaagg
ctegecteae
taatactcct
gtttetaatt

<2107
211>
212>
213>

5
517
PRT

<2202
221>
222>
223>

Atk
(1)

<400> 5

Met Val
1

Leu Phe Tyr

Pro
35
Asp

Leu Pro

Phe
50
Leu

Tyr

Asp
65
Pro

Leu Val

Ser

Glu
115

Pro
130

Ala Ser Arg

[0010]

Ala Asp Lys

Tyr Trp Arg Lys

taaagaagtg
ggattgtgtt
gaaattacag
tttegetget
aagacgatet
cttgatccag
tgcaggatta
acctgagett
agatagatgg
tgegtaagttt

. (B17)

Ser Pro Val Glu

5
Phe Ile
20
Lys Ile

Ar
Pr

Asp Asp Se
Ty
70
Leu Val Va

85

Thr Asn Asp Ala lle

100

Tyr Leu Gly Tyr Asn

As

Phe Glu Ly

ttacgattat
gttagtggat
cgegatecta
gatattgact
tgtecgggga
gottteaatt
actatacgta
tattaaaatc
gtatteatet
gtaacaacaa

CYP82E10 L148F A5 {#k

Ala 1le

¢ Thr Lys
y Gly
40

Asp

()

¥

T Pro

1 Ser Ser

Phe Ser

Ala
120
Lys

Asn

Arg
135
s Leu

1

atecaceggg
atcacattce
aactetgete
ttegtggtea
tgacttatge
acaaaactce
aggtaaatce
taagategttt
atectttttaa
gtaaagaage

MR (Nicotiana tabacum)

Val Gly Leu
16

Lys Ser Gln
2B
Trp Pro Val

Arg Pro Leu

Val Phe Thr
75

Glu Ala

90

Arg Pro

Tyr

Asn

105

Met Leu Phe

Leu Val Ile

His Val Arg

48

acctttatta
taaagggact
daatectgat
acactatgag
aatecaagtyg
aaatgacgag
tatagaagtg
tatcttogtt
aattaattgt
attgtgctag

Val Thr Leu

Pro Ser
30
Gly His
45
Arg

Lys

Tle

Ala
60
Phe

Lys

Arg Leu

Tle Lys Asp

Ala Phe Leu
110
Thr Lys
125

Glu

Leu

Gln
140
Phe

Val

Gly Glu

gtaccecatg
agactattcg
aagttegate
tttatccecat
gaacacctaa
cecttggata
gtaattacge
gatcattegtt
cagtacgagt
tatgta

Thr Leu
15
Lys Pro

Leu Phe
Leu Gly

Gly Leu
80
Cys Phe
95
Tyr Gly

Tyr Gly
Leu Cys

Ile Gln

2100
2160
2220
2280
2340
2400
2460
2520
2580
2636
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[0011]

145
Thr

lle
Lys
Val
Glu
225
Asp
Asp
Lys
Val
Asp
305
Asp
Asn
Gly
Leu
Leu
385
His
Arg

Phe

Pro

Ser
Asn
Met
Glu
210
Phe
Phe
Ser
Met
Leu
290
Thr
Thr
Gln
Lys
Gln
370
Leu
lle
Asp

Phe

Phe
450

Tle
Leu
Ile
195
Arg
Val
Gln
Val
Glu
275
Ser
Val
Val
His
Asp
355
Thr
Val
Pro
Pro

Ala
435

Lys
Thr
180
Ala
Phe
Leu
Gly
Phe
260
Val
Lys
Tle
Ala
Ala
340
Arg
Ile
Pro
Lys
Lys

420
Ala

Asn
165
Asp
Gly
Arg
Trp
His
245
Gln
Asn
Met
Lys
Leu
325
Leu
Trp
Val
His
Gly
4056

Leu

Asp

Giy Ser Gly

Gln Val Glu His Leu

465

150
Leu

Trp
Lys
Lys
Asp
230
Val
Asn
Ala
Ser
Ala
310
Hisg
Lys
Val
Lys
Glu
390
Thr
Trp
Ile

Arg

Thr
470

Tyr Thr
Leu Glu

Asn Tyr
200
Ala Phe
215
Ala Phe

Lys Ala

Trp Leu

Glu Gly
280

Asn Glu

295

Thr Val

Met Asn
Lys Ala

Glu Glu
360

Glu Val

375

Asn Val

Arg Leu

Ser Asn

Asp Phe
440

Arg Ser

455

lle Ala

Arg lle
170

Glu Leu

185

Glu Ser

Lys Asp
Pro Ile

Met Lys
250

Glu Glu

265

Asn Glu

Tyr Leu
Phe Ser

Trp Gly
330

Gln Glu

345

Ser Asp

Leu Arg

Glu Asp

Phe Ala
410

Pro Asp

425

Arg Gly

Cys Pro

His Leu

49

155
Asp

Asn
Gly
Phe
Pro
235
Arg
His
Gln
Asp
Leu
315
Met
Glu
Ile
Leu
Cys
395
Asn
Lys
Gln

Gly

Ile
475

Gly

Phe

Tle
220
Leu
Thr
Val
Asp
Glu
300
Val
Ala
Lle
Lys
Tyr
380
Val
Val
Phe
His
Met

460
Gln

Asn
Gly
Gly
205
Tle
Phe
Phe
Lys
Phe
285
Gly
Leu
Leu
Asp
Asp
365
Pro
Val
Met
Asp
Tyr
445

Thr

Gly

Ser
Leu
190
Asp
Leu
Lys
Lys
Lys
270
Tle
Tyr
Asp
Leu
Lys
350
Leu
Pro
Ser
Eys
Pro
430
Glu

Tyr

Phe

Ser
175
Tle
Glu
Ser
Trp
Asp
255

Lys

Asp

160
Thr

Val
Gln
Met
Val
240
1le

Glu

Val

Ser Arg

Ala
Tle
335
Val
Gly
Gly
Leu
415
Glu
Phe

Ala

Asn

Ala
320
Asn
Val
Tyr
Pro
Tyr
400
Gln
Arg
Tle

Met

Tyr
480
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[0012]

Lvs Thr Pro Asn Asp Glu Pro Leu Asp Met Lys Glu Gly Ala Gly Leu

485

490

495

Thr Tle Arg Lys Val Asn Pro Ile Glu Val Val Ile Thr Pro Arg Leu

500 505
Thr Pro Glu Leu Tyr
515

210> 6

211> 517

212> PRT

213> WA (Nicotiana tabacum)

220>

<221> Ak

<222> (1)... B1D

<223> CYPB2E10 G172R 44k

400> 6
Met Val Ser Pro Val Glu Ala Ile Val
i 5
Leu Phe Tyr Phe Ile Arg Thr Lys Lys
20 25
Leu Pro Pro Lys Ile Pro Gly Gly Trp
35 40
Tyr Phe Asp Asp Asp Ser Asp Asp Arg
50 55
Asp Leu Ala Asp Lys Tyr Gly Pro Val
65 70
Pro Leu Val Leu Val Val Ser Ser Tyr
85
Ser Thr Asn Asp Ala Ile Phe Ser Asn
160 105
Glu Tyr Leu Gly Tyr Asn Asn Ala Met
115 120
Pro Tyr Trp Arg Lys Asn Arg Lys Leu
130 135
Ala Ser Arg Leu Glu Lys Leu Lys His
145 150
Thr Ser Ile Lys Asn Leu Tyr Thr Arg
165

50

Gly
10

Ser
Pro
Pro
Phe
Glu
90

Arg
Leu
Val
Val

Tle
170

510

Leu Val Thr Leu

GIn Lys Pro Ser
30
Val Tle Gly His
45
Leu Ala Arg Lys
60

Thr Phe Arg Leu
75

Ala Ile Lys Asp

Pro Ala Phe Leu
110

Phe Leu Thr Lys

125
Ile Gln Glu Val
140

Arg Phe Gly Glu

hbh

Asp Arg Asn Ser

Thr
15

Lys
Leu
Leu
Gly
Cys
95

Tyr
Tyr
Leu

Ile

Ser
175

Leu
Pro
Phe
Gly
Leu
80

Phe
Gly
Gly
Cys
Gln

160
Thr
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[0013]

Ile
Lys
Val
Glu
225
Asp
Asp
Lys
Val
Asp
305
Asp
Asn
Gly
Leu
Leu
385
His
Arg
Phe
Pro
Gla

465

Thr

Asn
Met
Glu
210
Phe
Phe
Ser
Met
Leu
290
Thr
Thr
Gln
Lvs
Gln

370
Leu

Tle
Asp
Phe
Phe
450
Val
Thr

Tle

Leu
Ile
195
Arg
Val
Gln
Val
Glu
275
Ser
VYal
Val
His
Asp
355
Thr
Val

Pro

Pro

Ala
435
Gly
Glu

Pro

Arg

Thr Asp
180
Ala Gly

Phe Arg
Leu Trp

Gly His
245

Phe Gln

260

Val Asn

Lys Met
Ile Lys

Ala Leu
325

Ala Leu

340

Arg Trp

Tle Val
Pro His

Lys Gly
405
Lys Leu
420
Ala Asp

Ser Gly
His Leu
Asn Asp

485
Lys Val

230
Val

Asn
Ala
Ser
Ala
310
His
Lys
Val
Lys
Glu
390
Thr
Trp
Tle
Arg
Thr
470

Glu

Asn

Leu Glu Glu

Asn

» Ala

215
Ala

Lys
Trp
Glu
Asn
295
Thr
Met
Lys
Glu
Glu
375

Asn

Arg

Asp
Arg
455
Ile

Pro

Pro

Tyr
200
Phe
Phe
Ala
Leu
Gly
280
Glu
Val
Asn
Ala
Glu

360
Val

Val

Leu
Asn
Phe

440

Ser

Ala

Leu

Tle

1856
Glu

Lys
Pro
Met
Glu
265
Asn
Tyr
Phe
Trp
Gln
345
Ser
Lieu
Glu
Phe
Pro
425
Arg
Cys
His
Asp

Glu

ol

Leu Asn
Ser Gly
Asp Phe

I1le Pro
235

Lys Arg

250

Glu His

Glu Gln
Leu Asp

Ser Leu
315

Gly Met

330

Glu Glu

Asp Tle
Arg Leu

Asp Cys

395
Ala Asn
410

Asp Lys
Gly Gln
Pro Gly

Leu 1le
475

Met Lys

490

Val Val

Phe

Ile
220
Leu
Thr
Val
Asp
Glu
300
Val
Ala
lle
Lys
Tyr
380
Val
Val
Phe
His
Met
460
Gln

Glu

Tle

Gly
Gly
205
Ile
Phe
Phe
Lys
Phe
285
Gly
Leu
Leu
Asp
Asp

365
Pro

Val
Met
Asp
Tyr
445
Thr
Gly

Gly

Thr

Leu
190
Asp
Leu
Lys
Lys
Lys
270
Ile
Tyr
Asp
Leu
Lys
350
Leu
Pro
Ser
Lys
Pro
430
Glu
Tyr

Phe

Ala

Tle
Glu
Ser
Trp
Asp
255
Lys
Asp
Ser
Ala
Tle
335
Lys
Val
Gly
Gly
Leu
415
Glu
Phe
Ala

Asn

Gly
495

Val
Gln
Met
Val
240
Tle
Glu
Val
Arg
Ala
320
Asn
Val
Tyr
Pro
Tyr
400
Gln
Arg
Tle
Met
Tyr

480
Leu

Pro Arg Leu
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[0014]

500

Thr Pro Glu Leu Tyr

210> 7

al5

<211> B17
<212> PRT
213> HEHFEMHEL (Nicotiana tabacum)

<2205

221> Atk
222> (1)... (D
£223> CYPS2E10 A344T A4k

400> 7

Met Val
1

Leu Phe

Lew Pro

Tyr Phe
50

Asp Leu

65

Pro Leu

Ser Thr
Glu Tyr
Pro Tyr
130
Ala Ser
145
Thr Ser
Ile Asn

Lys Met

Ser
Tyr
Pro
35

Asp
Ala
Val
Asn
Leu
115
Trp
Arg
Tle

Leu

Lle

Pro Val
5

Phe 1le

20

Lys lle

Asp Asp
Asp Lys

Leu Val
85

Asp Ala

100

Gly Tyr

Arg Lys
Leu Glu

Lys Asn
165
Thr Asp
180
Ala Gly

Glu
Arg
Pro
Ser
Tyr
70

Val
Tle
Asn
Asn
Lys
150

Leu

Trp

Ala
Thr
Gly
Asp
55

Gly
Ser
Phe
Asn
Arg
135
Leu
Tyr

Leu

Asn

fle

Gly
40

Asp
Pro

Ser

Ser

Ala
120
Lys

Thr
Glu

Tyr

005

Val

Val

Tyr

Asn
105
Met

Leu

His

Glu
185
Glu

52

Gly
10

Ser
Pro
Pro
Phe
Glu
90

Arg
Leu
Val
Val
Ile
170

Leu

Ser

Leu
Gln
Val
Leu

Thr
75

Ala
Pro
Phe
Tle

Arg
155
Asp

Asn

Gly

Val Thr
Lys Pro

ITle Gly
45

Ala Arg

60

Phe Arg

Ile Lys
Ala Phe
Leu Thr
125
Gln Glu
140
Phe Gly
Gly Asn
Phe Gly

Lys Gly

510

Leu
Ser
30

His
Lys
Leu
Asp
Leu
110
Lys
Val
Glu
Ser
Leu

190
Asp

Thr
15

Leu
Leu
Gly
Cys
95

Tyr
Tyr
Leu
Tle
Ser
175

Lle

Glu

Leu
Pro
Phe
Gly
Leu
80

Phe
Gly
Gly
Cys
Gla
160
Thr

Val

Gln
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[0015]

Val
Glu
225
Asp
Asp
Lys
Val
Asp
305
Asp
Asn
Gly
Leu
Leu
385
His
Arg
Phe
Pro
Gln
465
Lys

Thr

Thr

Glu
210
Phe
Phe
Ser
Met
Leu
290
Thr
Thr
Gln
Lys
Gln

370
Leu

Ile
Asp
Phe
Phe
450
Val
Thr

Ile

Pro

195
Arg

Val
Gln
Val
Glu
275
Ser
Val
Val
His
Asp
355
Thr
Val

Pro

Pro

Ala
435
Gly

Glu

Phe Arg Lys Ala

Leu Trp

Gly His
245

Phe Gln

260

Val Asn

Lys Met
Lle Lys

Ala Leu
325

Ala Leu

340

Arg Trp

Ile Val
Pro His

Lys Gly
405
Lys Leu
420
Ala Asp

Ser Gly

His Leu

Asp
230
Val
Asn
Ala
Ser
Ala
310
His
Lys
Val
Lys
Glu
390
Thr
Trp
Tle

Arg

Thr
470

Pro Asn Asp Glu

Arg

Glu
153 83)

485
Lyvs Val
500
Leu Tyr

Asn

215
Ala

Lys
Trp
Glu
Asn
295
Thr
Met
Lys
Glu
Glu
375
Asn
Arg
Ser
Asp
Arg
455

Tle

Pro

200
Phe

Phe
Ala
Leu
Gly
280
Glu
Val
Asn
Thr
Glu
360

Val

Val

Lys
Pro
Met
Glu
265
Asn
Tyr
Phe
Trp
Gln
345
Ser

Leu

Glu

Asp Phe

Ile Pro
235

Lys Arg

250

Glu His

Glu Gln
Leu -Asp
Ser Leu
315
Gly Met
330
Glu Glu
Asp e

Arg Leu

Asp Cys
395

Leu Phe Ala Asn

410

Asn Pro Asp Lys

Phe
440
Ser

Ala

Leu

425
Arg

Cys

His

Asp

Pro Ile Glu

505

53

Gly ‘Gln
Pro Gly

Leu Ile
475

Met Lys

490

Val Val

{le
220
Leu
Thr
Val
Asp
Glu
300
Val
Ala
Ile
Lys
Tyr
380
Val
Val
Phe
His
Met
460
Gln

Glu

{le

205
Tle

Phe
Phe
Lys
Phe
285
Gly
Leu
Leu
Asp
Asp
365

Pro

Val

Met

Asp
Tyr
445
Thr
Gly
Gly

Thr

Leu
Lys
Lys
Lys
270
fle
Tyr
Asp
Leu
Lys
350
Leu

Pro

Ser

Pro
430
Glu
Tyr
Phe
Ala

Pro
510

Ser
Trp
Asp
255
Lys
Asp
Ser
Ala
Tle
335
Lys
Val
Gly
Gly
Leu
41b
Glu
Phe
Ala
Asn
Gly

495
Arg

Met
Val
240
Ile
Glu
Val
Arg
Ala
320
Asn
Val
Tyr
Pro
Tyr
400
Gln
Arg
1le
Met
Tyr
480

Leu

Leu
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[0016]

<210> 8
211> B17
<212> PRT
<213> MNP (Nicotiana tabacum)

£220>
021> A5tk
<222> (1)... (17D

<223> CYP82E10 A410T

<400> 8
Met Val Ser Pro Val

1
Leu

Leu
Tyr
Asp
65

Pro
Ser
Glu

Pro

Ala
145
Thr
lle

Lys

Val

Phe

5
Tyr Phe Ile
20

Pro Pro Lys Ile

Phe
50

Leu
Leu
Thr
Tyr
Tyr
130
Ser
Ser
Asn

Met

Glu
210

35
Asp Asp Asp

Ala Asp Lys

Val Leu Val
85
Asn Asp Ala
100
Leu Gly Tyr
115
Trp Arg Lys

Arg Leu Glu

Ile Lys Asn
165
Leu Thr Asp
180
Ile Ala Gly
195
Arg Phe Arg

Glu
Arp
Pro
Ser
Tyr
70

Val
Ile
Asn
Asn
Lys
150
Leu
Trp

Lys

Lys

Ala 1le
Thr Lys

Gly Gly
40

Asp Asp

55

Gly Pro

Ser Ser
Phe Ser

Asn Ala
120

Arg Lys

135

Leu Lys

Tyr Thr
Leu Glu

Asn Tyr

200
Ala Phe
215

Val
Lys
25

Trp
Arg
Val
Tyr
Asn
105
Met
Leu
His
Arg
Glu
185
Glu

Lys

54

Gly
10

Ser
Pro
Pro
Phe
Glu
90

Arg
Leu
Val
Val
Tle
170
Leu

Ser

Asp

Leu
Gln
Val
Leu
Thr
75

Ala
Pro
Phe
Tle
Arg
155
Asp
Asn

Gly

Phe

Val
Lys
lle
Ala
60

Phe
Tle
Ala
Leu
Gln
140
Phe
Gly
Phe

Lys

Ile
220

Thr Leu

Pro Ser

30
Gly His
45

Arg Leu
Lys Asp

Phe Leu
110

Thr Lys

125

Glu Val

Gly Glu
Asn Ser

Gly Leu
190

Gly Asp

205

Ile Leu

Thr
15

Leu
Leu
Gly
Cys
95

Tyr
Tyr
Leu
1le
Ser
175
lle

Glu

Ser

Leu
Pro
Phe
Gly
Leu
80

Phe
Gly
Gly
Cys
Gln
160
Thr
Val

Gln

Met
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Glu
225
Asp
Asp
Lys
Val
Asp
305
Asp
Asn
Gly
Leu
Leu
385
His
Arg
Phe
Pro
Glin
465
Lys

Thr

Thr

Phe
Phe
Ser
Met
Leu
290
Thr
Thr
Gln
Lys
Gln
370
Leu
Tle
Asp
Phe
Phe
450
Val
Thr

lle

Pro

210> 9

Val
Gln
Val
Glu

275
Ser

Val
Val
His
Asp
365
Thr
Val
Pro
Pro
Ala
435
Gly
Glu
Pro
Arg

Glu
515

Leu Trp Asp Ala Phe Pro Ile Pro Leu

Gly His
245

Phe Gln

260

Val Asn

Lys Met
Ile Lys

Ala Leu
325

Ala Leu

340

Arg Trp

Ile Val
Pro His

Lys Gly
405
Lys Leu
420
Ala Asp

Ser Gly
His Leu

Asn Asp
485

Lys Val

500

Leu Tyr

230
Val

Asn
Ala
Ser
Ala
310
His
Lys
Val
Lys
Glu
390
Thr
Trp
Ile
Arg
Thr
470

Glu

Asn

Lys
Trp
Glu
Asn
295
Thr
Met
Lys
Glu
Glu
375
Asn
Arg
Ser
Asp
Arg
455
1le

Pro

Pro

Ala
Leu
Gly
280
Glu
Val
Asn
Ala
Glu
360
Yal
Val
Leu

Asn

Phe
440
Ser
Ala

Leu

lle

Met
Glu
265
Asn
Tyr
Phe
Trp
Gln
345
Ser
Leu
Glu

Phe

Pro
425

Arg

Cys

His

Asp

Glu
5056

55

Lys
250
Glu
Glu
Leu
Ser
Gly
330
Glu
Asp
Arg
Asp
Thr
410
Asp
Gly
Pro
Leu
Met

490
Val

235
Arg Thr

His Val
Gln Asp

Asp Glu
300

Leu Val

315

Met Ala

Glu Tle
Ile Lys

Leu Tyr
380

Cys Val

395

Asn Val

Lys Phe

Gln His

Gly Met
460

Ile Gln

475

Lys Glu

Val Ile

Phe
Phe
Lys
Phe
285
Gly
Leu
Leu
Asp
Asp
365
Pro
Val
Met
Asp
Tyr
445
Thr
Gly

Gly

Thr

Lys
Lys
270
Tle
Tyr
Asp
Leu
Lvs
350
Leu
Pro
Ser
Lys
Pro
430
Glu
Tyr
Phe

Ala

Pro
510

Trp
Asp
255
Lys
Asp
Ser
Ala
Ile
335
Lys
Val
Gly
Gly
Leu
415
Glu
Phe
Ala
Asn
Gly

495
Arg

Val
240
Tle
Glu
Val
Arg
Ala
320
Asn
Val
Tyr
Pro
Tyr
400
Gln
Arg
Ile
Met
Tyr
480

Leu

Leu
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[0018]

<211» B17
<212> PRT
213> HEHME (Nicotiana tabacum)

<2207

(221> A4k
222> (1)... (617
<223> CYP82E10 R417TH A4k

<400> 9

Met Val
1

Leu Phe

Leu Pro

Tyr Phe
50

Asp Leu

65

Pro Leu

Ser Thr
Glu Tyr

Pro Tyr
130

Ala Ser

145

Thr Ser

Ile Asn
Lys Met

Val Glu
210

Glu Phe

225h

Asp Phe

Ser
Tyr
Pro
35

Asp
Ala
Val
Asn
Leu
115
Trp
Arg
Ile
Leu
Tle
195
Arg

Val

Gln

Pro
Phe
20

Lys
Asp
Asp
Leu
Asp
100
Gly

Arg

Leu

Thr
180
Ala
Phe

Leu

Gly

Val Glu Ala 1le

5
Tle

1le
Asp
Lys
Val
85

Ala
Tyr
Lys
Glu
Asn
165
Asp
Gly
Arg

Trp

His

Arg
Pro
Ser
Tyr
70

Val
Ile
Asn
Asn
Lys
150
Leu
Trp
Lys
Lys
Asp

230
Val

Thr Lys

Gly Gly
40

Asp Asp

55

Gly Pro

Ser Ser
Phe Ser

Asn Ala
120

Arg Lys

135

Leu Lys

Tyr Thr

Leu Glu

Asn Tyr
200
Ala Phe
215
Ala Phe

Lys Ala

Val
Lys
25

Arg
Val
Tyr
Asn
105

Met

Leu

His

Glu
185
Glu
Lys

Pro

Met

56

Gly
10

Ser
Pro
Pro
Phe
Glu
90

Arg
Leu
Val
Val
Ile
170
Leu
Ser
Asp

Tle

Evs

Leu
Gln
Val
Leu
Thr
75

Ala
Pro
Phe
Ile
Arg
155
Asp
Asn
Gly
Phe
Pro

235
Arg

Val
Lys
Tle
Ala
60

Phe
1le
Ala
Leu
Gln
140
Phe
Gly
Phe
Lys
lle
220

Leu

Thr

Thr

Pro

45
Are

Lys
Phe
Thr

125
Glu

205
ITle

Phe

Phe

Leu
Ser
30

His
Lys
Leu
Asp
Leu
110
Lys
Val
Glu
Ser
Leu
190
Asp
Leu

Lys

Lys

Thr
15

Lys
Leu
Leu
Gly
Cys
95

Tyr
Tyr
Leu
Ile
Ser
175
Ile
Glu
Ser

Trp

Asp

Leu
Pro
Phe
Gly
Leu
80

Phe
Gly
Gly
Cys
Gln
160
Thr
Val
Gln
Met
Val

240
1le
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245
Asp Ser Val Phe Gln Asn Trp Leu Glu
260 265
Lys Met Glu Val Asn Ala Glu Gly Asn
275 280
Val Leu Ser Lys Met Ser Asn Glu Tyr
290 295
Asp Thr Val 1le Lys Ala Thr Val Phe
305 310
Asp Thr Val Ala Leu His Met Asn Trp
325
Asn Gin His Ala Leu Lys Lys Ala Gln
340 34h
Gly Lys Asp Arg Trp Val Glu Glu Ser
355 360
[eu 6In Thr Tle Val Lys Glu Val Leu
370 375
Leu Leu Val Pro His Glu Asn Val Glu
385 390
Hlis Ile Pro Lys Gly Thr Arg Leu Phe
405
His Asp Pro Lys Leu Trp Ser Asn Pro
420 425
Phe Phe Ala Ala Asp lle Asp Phe Arg
435 440
Pro Phe Gly Ser Gly Arg Arg Ser Cys
450 455
Gln Val Glu His Leu Thr Ile Ala His
465 470
Lys Thr Pro Asn Asp Glu Pro Leu Asp
485
Thr 1le Arg Lys Val Asn Pro 1lle Glu
500 505
Thr Pro Glu Leu Tyr
515

210> 10

211> 517

212> PRT

213> YEEMHE (Nicotiana tabacum)

57

250
Glu

Glu
Leu
Sér
Gly
330
Glu
Asp
Arg
Asp
Ala
410
Asp
Gly
Pro
Leu
Met

490
Val

His
Gln
Asp
Leu
315
Met
Glu
Tle
Leu
Cys
395
Asn
Lys
Gln
Gly
Tle
475

Lys

Val

Val

Asp

Glu
300
Val
Ala
Ile
Lys
Tyr
380
Val
Val
Phe
His
Met
460
Gln
Glu

Ile

Lys
Phe
285
Gly
Leu
Leu
Asp
Asp

365
Pro

Val
Met
Asp
Tyr
445
Thr

Gly

Gly

Lys
270
lle
Tyr
Asp
Leu
Lys
350
Leu
Pro
Ser
Lys
Pro
430
Glu
Tyr

Phe

Ala

255
Lys

Asp
Ser
Ala
Tle
335
Lys
Val
Gly
Gly
Leu
415
Glu
Phe
Ala

Asn

Gly
495

Thr Pro Arg

510

Glu
Val
Arg
Ala
320
Asn
Val
Tyr
Pro
Tyr
400
Gln
Arg
Ile
Met
Tyr
480

Leu

Leu
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220>

221> AFfk

<222> (1)... (617)

<223> CYP82E10 P419S AZ{k

<400> 10
Met Val Ser Pro Val Glu Ala Ile Val Gly Leu Val Thr Leu Thr Leu
1 5 10 15
Leu Phe Tyr Phe Ile Arg Thr Lys Lys Ser Gln Lys Pro Ser Lys Pro
20 25 30
Leu Pro Pro Lys lle Pro Gly Gly Trp Pro Val Ile Gly His Leu Phe
35 40 45
Tyr Phe Asp Asp Asp Ser Asp Asp Arg Pro Leu Ala Arg Lys Leu Gly
50 55 60
Asp Leu Ala Asp Lyvs Tyr Gly Pro Val Phe Thr Phe Arg Leu Gly Leu
15} 70 Th 8]0
Pro Leu Val Leu Val Val Ser Ser Tyr Glu Ala Ile Lys Asp Cys Phe
85 90 95
Ser Thr Asn Asp Ala Ile Phe Ser Asn Arg Pro Ala Phe Leu Tyr Gly
100 105 110
Glu Tyr Leu Gly Tyr Asn Asn Ala Met ‘Leu Phe Leu Thr Lys Tyr Gly
115 120 125
Pro Tyr Trp Arg Lys Asn Arg Lys Leu Val Tle Gln:Glu Val Leu Cys
130 135 140
Ala Ser Arg Leu Glu Lys Leu Lys His Val Arg Phe Gly Glu Ile Gln
145 150 155 160
Thr Ser Ile Lys Asn Leu Tyr Thr Arg Ile Asp Gly Asn Ser Ser Thr
165 170 175
Ile Asn Leu Thr Asp Trp Leu Glu Glu Leu Asn Phe Gly Leu Ile Val
180 185 190
Lys Met Ile Ala Glv Lys Asn Tyr Glu Ser Gly Lys Gly Asp Glu Gln
195 200 205
Val Glu Arg Phe Arg Lys Ala Phe Lys Asp Phe Ile Ile Leu Ser Met
210 215 220
Glu Phe Val Leu Trp Asp Ala Phe Pro Ile Pro Leu Phe Lys Trp Val
225 230 23b 240
Asp Phe Gln Gly His Val Lys Ala Met Lys Arg Thr Phe Lys Asp Ile
245 250 255
Asp Ser Val Phe Gln Asn Trp Leu 6lu 6lu Hisg Val Lys Lys Lys Glu
260 265 270

[0020]

58
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Lys Met

Val Leu
290

Asp Thr

305

Asp Thr

Asn Gln
Gly Lys

Leu Gln
370

Leu Leu

385

His lle

Arg Asp
Phe Phe
Pro Phe
450
Gln Val
465
Lys Thr
Thr Ile

Thr Pre

210> 11
211> 51

Glu
275
Ser
Val
Val
His
Asp
355
Thr
Val
Pro

Ser

Ala
435
Gly
Glu
Pro

Arg

Glu
515

7

212> PRT
213> R E (Nicotiana tabacum)

220>

<221> Bk

Val Asn Ala Glu Gly Asn Glu Gln Asp

Lys
Tle
Ala
Ala
340
Arg
ITle
Pro
Lys
Lys
420
Ala
Ser
His
Asn
Lys

500
Leu

Met
Lys
Leu
325
Leu
Trp
Val
His
Gly
4056
Leu
Asp
Gly
Leu
Asp
485
Val

Tyr

Ser

Ala
310
His

Lys
Val
Lys
Glu
390
Thr
Trp
Ile
Arg
Thr
470

Glu

Asn

280
Asn Glu
295
Thr Val

Met Asn
Lys Ala

Glu Glu
360

Glu Val

375

Asn Val

Arg Leu

Ser Asn

Asp Phe
440

Arg Ser

455

Tle Ala

Pro Leu

Pro Ile

Tyr
Phe
Trp
Gln
345
Ser
Leu
Glu
Phe
Pro
425
Arg
Cys
His
Asp

Glu
505

59

Leu Asp

Ser Leu
315

Gly ‘Met

330

Glu Glu

Asp lle
Arg Leu

Asp Cys
395
Ala Asn
410
Asp Lys

Gly Gln
Pro Gly

Leu Ile
475

Met Lys

490

Val Val

Glu
300
Val
Ala
Tle
Lys
Tyr
380
Val
Val
Phe
His
Met
460
Gln
Glu

Ile

Phe Ile
285
Gly Tyr

Leu Asp
Leu Leu

Asp Lys

350
Asp Leu
365

Pro Pro
Val Ser
Met Lys
Asp Pro
430
Tyr Glu
445
Thr Tyr
Gly Phe
Gly Ala

Thr Pre
510

Asp
Ser
Ala
Tle
335
Lys
Val
Gly
Gly
Leu
415
Glu
Phe
Ala
Asn
Gly

495
Arg

Val
Arg
Ala

320
Asn

Val
Tyr
Pro
Tyr
400
Gln
Arg
Ile
Met
Tyr
480

Leu

Leu
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[0022]

222> (... (GBI

<293% CYP82E10 G79S Z5{k

<400> 11

Met Val Ser

1
Leu

Leu
Tyr
Asp
65

Pro
Ser
Glu

Pre

Ala
145
Thr
Ile
Lys
Val
Glu
225
Asp
Asp

Lys

Val

Phe
Pro
Phe
50

Leu
Leu
Thr
Tyr
Tyr
130
Ser
Ser
Asn
Met
Glu
210
Phe
Phe
Ser

Met

Leu

Tyr
Pro
35

Asp
Ala
Yal
Asn
Leu
115
Trp
Arg
Ile
Leu
Tle
195
Arg
Val
Gln
Val
Glu

275
Ser

Pro
Phe
20

Lys
Asp
Asp
Leu
Asp
100
Gly
Arg
Leu
Lys
Thr
180
Ala
Phe
Leu
Gly
Phe
260

Val

Lvs

Val Glu Ala Ile Val Gly Leu Val

5
Tle Arg

Tle Pro
Asp Ser

Lys Tyr
70

Val Val

85

Ala lle

Tyr Asn

Lys Asn

Glu Lys
150

Asn Leu

165

Asp Trp

Gly Lys
Arg Lys
Trp Asp
230
His Val
245
Gln Asn
Asn Ala

Met Ser

Thr Lys

Gly Gly
40

Asp Asp

55

Gly Pro

Ser Ser
Phe Ser

Asn Ala
120

Arg Lys

135

Leu Lys

Tyr Thr
Leu Glu

Asn Tyr
200
Ala Phe
215
Ala Phe

Lys Ala
1rp Leu
Glu Gly

280
Asn Glu

Lys
25

Trp
Arg
Val
Tyr
Asn
105
Met
Leu
His
Arg
Glu
185
Glu

Pro
Met
Glu
2650

Asti

Tyr

60

10
Ser

Pro
Pro
Phe
Glu
90

Arg
Leu
Val
Val
Ile
170
Leu
Ser
Asp
Tle
Lys
250
Glu

Glu

Leu

Gln
Val
Leu
Thr
75

Ala
Pro
Phe
fle
Arg
155
Asp
Asn
Gly
Phe
Pro
235
Arg
His
Gln

Asp

Lys
Tle
Ala
60

Phe
Ile
Ala
Leu
Gln
140
Phe
Gly
Phe
Lys
Tle
220
Leu
Thr
Val

Asp

Glu

Thr
Pro
Gly
45

Arg
Arg
Lyvs
Phe
Thr
125
Glu
Gly
Asn
Gly
Gly
205
Ile
Phe
Phe
Lys
Phe

285
Gly

Leu
Ser
30

His
Lys
Leu
Asp
Leu
110
Val
Glu
Ser
Leu
190
Asp
Leu
Lys
Lys
Lys
270

fle

Tyr

Thr
15

Lys
Leu
Leu
Ser
Cys
95

Tyr
Tyr
Leu
Ile
Ser
175
Tle
Glu
Ser
Trp
Asp
255
Lys

Asp

Ser

Leu
Pro
Phe
Gly
Leu

80
Phe

Gln
160
Thr
Val
Gln
Met
Val
240
Tle
Glu

Val

Arg



CN 102858983 A

F

¢l

=

22/70 1T

[0023]

Asp
305
Asp
Asn
Gly
Leu
Leu
385
His
Arg
Phe
Pro
Gln
465
Lys

Thr

Thr

210> 12

290
Thr

Thr
Gln
Lys
Gln
370
Leu
Ile
Asp
Phe
Phe
450
Val
Thr

Ile

Pro

Val
Val
His
Asp
355
Thr
Val
Pro

Pro

Ala
435
Gly
Glu
Pro

Arg

Glu
515

211> 517
(212> PRT
213> M E (Nicotiana tabacum)

220>

221> 7Bk
222> (1)...(517)
<223> CYP82E10 P107S A1k

Ile Lys

Ala Leu
325
Ala Leu
340
Arg Trp

Tle Val
Pro His

Lys Gly
405
Lys Leu
420
Ala Asp

Ser Gly
His Leu

Asn Asp
485

Lys Val

500

Leu Tyr

295
Ala Thr
310
His Met

Lys Lys
Val Glu

Lys Glu
375

Glu Asn

390

Thr Arg

Trp Ser
Ile Asp

Arg Are
455

Thr Tle

470

Glu Pro

Asn Pro

Val
Asn
Ala
Glu
360
Val
Val
Leu

Asn

Phe
440
Ser

Ala

Leu

Ile

Phe
Trp
Gln
345
Ser
Leu
Glu
Phe
Pro
425
Arg
Cys
His

Asp

Ser
Gly
330
Glu
Asp
Arg
Asp
Ala
410
Asp
Gly
Pro

Leu

Met
490

300
Leu Val
315
Met Ala

Glu Ile
Tle Lys

Leu Tyr
380

Cys Val

395

Asn Val

Lys Phe
Gln His

Gly Met
460

lle Gln

475

Lys Glu

Glu Val Val Tle

505

61

Leu
Leu
Asp
Asp
365
Pro
Val
Met
Asp
Tyr
445
Thr
Gly

Gly

Thr

Asp Ala

Leu Ile
335
Lys Lys
3560
Leu Val

Pro Gly
Ser Gly

Lys Leu
415
Pro Glu
430
Glu Phe

Tyr Ala
Phe Asn
Ala Gly

495

Pro Arg
510

Ala
320
Asn
Val
Tyr
Pro
Tyr
400
Gln
Arg
Tle
Met
Tyr
480

Leu

Leu
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<400> 12

Met
1
Leu
Leu
Tyr
Asp
65
Pro
Ser
Glu

Pro

Ala
145
Thr
Ile
Lys
Val
Glu
225
Asp
Asp
Lys

Val

Asp
305

Val
Phe
Pro
Phe
50

Leu
Leu
Thr
Tyr
Tyr
130
Ser
Ser
Asn
Met
Glu
210
Phe
Phe
Ser
Met
Leu

290
Thr

Ser
Tyr
Pro
35

Asp
Ala
Val
Asn
Leu
115
Trp
Arg
Tle

Leu

Ile
195
Arg

Val
Gln
Val
Glu
275

Ser

Val

Pro

Phe
20

Lys
Asp
Asp
Leu
Asp
100
Gly

Arg

Leu

Thr
180
Ala
Phe
Leu
Gly
Phe
260
Val

Lys

{le

Val
Ile
Lle
Asp
Lys
Val

85
Ala

Glu
Asn
165
Asp
Gly
Arg
Trp
His
245
Gln
Asn

Met

Lys

Glu
Arg
Pro
Ser
Tyr
70

Val
Tle
Asn
Asn
Lys
150
Leu
Trp
Lys
Lys
Asp
230
Val
Asn
Ala

Ser

Ala
310

Ala 1le
Thr Lys

Gly Gly
40

Asp Asp

55

Gly Pro

Ser Ser
Phe Ser
Asn Ala

Arg Lys
135
Leu Lys

Tyr Thr
Leu Glu

Asn Tyr
200
Ala Phe
215
Ala Phe

Lys Ala
Trp Leu

Glu Gly
280

Asn Glu

295

Thr Val

Val Gly Leu

Lys
25

Trp
Arg
Val
Tyr
Asn
105
Met
Leu
His
Arg
Glu
185
Glu
Lys
Pro
Met
Glu
265
Asn

Tyr

Phe

62

10
Ser

Pro
Pro
Phe
Glu
90

Arg
Leu
Val
Val
1le
170
Leu
Ser
Asp
Ile
Lys
250
Glu
Glu

Leu

Ser

Gln
Val

Leu

Thr
75

Ala
Ser
Phe
Ile
Arg
155

Asp

Asn

Phe
Pro
23b
His
Gln
Asp

Leu
315

Val
Lys
Tle
Ala
60

Phe
Ttle
Ala
Leu
Gln
140
Phe
Gly
Phe
Lys
Tle
220
Leu
Thr
Val
Asp
Glu

300
Val

Thr
Pro
Gly
45

Arg
Arg
Lys
Phe
Thr
125
Glu
Gly
Asn
Gly
Gly
205
Ile
Phe
Phe
Lys
Phe
285

Gly

Len

Leu
Ser
30

His
Lys
Leu
Asp
Leu
110
Val
Glu
Ser
Leu
190
Asp
Leu
Lys
Lys
Lys
270
Tle

Tyr

Asp

Thr
15

Lys
Leu
Leu
Gly
Cys
95

Tyr
Tyr
Leu
Ile
Ser
175
Ile
Glu
Ser
Trp
Asp
255
Lys
Asp

Ser

Ala

Leu
Pro
Phe
Gly
Leu
80

Phe
Gly
Gly
Cys
Gln
160
Thr
Val
Gln
Met
Val
240
Tle
Glu
Val

Arg

Ala
320
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[0025]

Asp
Asn
Gly
Leu
Leu
385
His
Arg
Phe
Pro
Gln
465
Lys

Thr

Thr

210> 13

Thr
Gln
Lys
Gln

370
Leu

1le
Asp
Phe
Phe
450
Val
Thr

Tle

Pro

Val
His
Asp
355
Thr
Val
Pro
Pro
Ala
435
Gly
Glu
Pro

Arg

Glu
515

{211> B17
{212> PRT
<213> LW MHEL (Nicotiana tabacum)

<220>
221> 4pfk
222> (... (61D
<223> CYPR2E10 P382S B4k

<400> 13
Met Val Ser Pro Val Glu Ala ITle Val Gly Leu Val Thr Leu Thr Leu

1

Ala Leu
325

Ala Leu

340

Arg Trp

Ile Val
Pro His

Lys Gly
405

Lys Leu

420

Ala Asp

Ser Gly
His Leu
Asn Asp

485
Lys Val

500
Leu Tyr

5

His
Lys
Val
Lys
Glu
390
Thr
Trp
1le
Arg
Thr
470

Glu

Asn

Met Asn
Lys Ala

Glu Glu
360

Glu Val

3¥h

Asn Val

Arg Leu
Ser Asn

Asp Phe
440

Arg Ser

455

Te Ala

Pro Leu

Pro Tle

Trp
Gln
345
Ser
Leu
Gla
Phe
Pro
425
Avrp
Cys
His
Asp

Glu
505

63

Gly
330
Glu
Asp

Arg

Asp

Met Ala Leu lLeu

Glu

Tle

Leu

Cys
395

lle
Lys
Tyr

380
Val

Ala Asn Val

410
Asp

Gly
Pro
Leu
Met

490
Val

10

Lys
Gln
Gly
Ile
475

Lys

Val

Phe
His
Met
460
Gln
Glu

Ile

Asp Lys
350

Asp Leu

365

Pro Pro

Val Ser
Met Lys
Asp Pro
430
Tyr Glu
445
Thr Tyr
Gly Phe
Gly Ala

Thr Pro
510

Ile Asn
335
Lys Val

Val Tyr
Gly Pro

Gly Tyr
400

Leu Gln

415

Glu Arg

Phe Tle
Ala Met
Asn Tyr

480
Gly Leu

495
Arg Leu

15
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[0026]

Leu
Leu
Tyr
Asp

65
Pro

Pro
Ala
145
Thr
Ile
Lys
Val
Glu
295
Asp
Asp
Lys
Val
Asp
305

Asp

Asn

Phe
Pro
Phe
50

Leu
Leu
Thr
Tyr
Tyr
130
Ser
Ser
Asn
Met
Glu
210
Phe
Phe
Ser
Met
Leu
290
Thr

Thr

Gln

Tyr
Pro
35

Asp
Ala
Val
Asn
Leu
115
Trp
Arg
1le
Leu
Ile
195
Arg
Val
Gln
Val
Glu
275
Ser
Val

Val

His

Phe
20

Lys
Asp
Asp
Leu
Asp
100
Gly
Arg
Leu
Lys
Thr
180
Ala
Phe
Leu
Gly
Phe

260
Val

Ile
Ala

Ala

Tle
lle
Asp
Lys
Val
85

Ala
Tyr
Lys
Glu
Asn
165
Asp
Gly
Arg
Trp
His
245
Gln

Asn

Met

Leu
325
Leu

Arg
Pro
Ser
Tyr
70

Val
Ile
Asn
Asn
Lys
150
Leu
Trp
Lys
Lys
Asp
230
Val
Asn
Ala

Ser

Ala
310
His

Lys

Thr Lys Lys

Gly
Asp
55

Gly
Ser
Phe
Asn
Arg
135
Leu
Tyr
Leu
Asn
Ala
215
Ala
Lys
Trp
Glu
Asn
295
Thr

Met

Lys

Gly
40

Asp
Pro
Ser
Ser
Ala
120
Lvs
Lys
Thr
Glu
Tyr
200
Phe
Phe
Ala
Leu
Gly
280
Glu
VYal
Asn

Ala

25
Trp

Arg

Val
Tyr
Asn
105
Met
Leu
His
Arg
Glu
185
Glu
Lys
Pro
Met
Glu
265
Asn
Tyr
Phe

Trp

Gln

64

Ser

Pro

Pro Leu

Phe
Glu
90

Arg
Leu
Val
Val
1le
170
Leu
Ser
Asp
1le
Lys
250
Glu
Glu
Leu
Ser
Gly

330
Glu

Gln

Yal

Thr
75

Ala
Pro
Phe
Tle
Arg
1b5
Asp
Asn
Gly
Phe
Pro
235
Arg
His
Gln
Asp
Leu
315

Met

Glu

Lys Pro Ser

lle
Ala
60

Phe
Tle
Ala
Leu
Gln
140
Phe
Gly
Phe
Lys
Ile
220
Leu
Thr
Val
Asp
Glu
300

Val

Ala

Gly
45

Arg
Arg
Lys
Phe
Thr
125
Glu
Gly
Asn
Gly
Gly
205
Ile
Phe
Phe
Lys
Phe

285
Gly

30
His

Lys
Leu
Asp
Leu
110
Lys
Val
Glu
Ser
Leu
190
Asp
Leu
Lys
Lys
Lys
270

ile

Tyr

Leu Asp

Leu

Leu

Tle Asp Lys

Leu
Leu
Gly
Cys
95

Tyr
Tyr
Leu
lle
Ser
175
Tle
Glu
Ser
Trp
Asp
255
Lys
Asp
Ser
Ala
Tle

335
Lys

Pro
Phe
Gly
Leu
80

Phe
Gly
Gly
Cys
Gln
160
Thr
Val
Gln
Met
Val
240
Tle
Glu
Val
Arg
Ala
320

Asn

Val
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340

Asp Arg Trp Val

355
Thr

Gly Lys

Leu Gln Val
370

Leu Leu

385

His Tle

1le Lys
Glu
390
Thr

Val Pro His
Gly
405

Leu

Pro Lys

Lys Trp
420
Ala Ala Asp
435
Gly

Arg Asp Pro

Phe Phe Tle

Pro Phe
450

Gln Val

465

Lys Thr

Ser Gly Arg

Glu Thr
470
Glu

His Leu

Pro Asn Asp
485

Lys Val

500

Glu Leu Tyr

b1b

Thr Ile Arg Asn

Thr Pro

210> 14
211> 517
<212> PRT

345

Glu Glu Ser

360

Glu Val
375

Asn Val

Leu
Glu
Arg Leu Phe
Pro

425
Arg

Ser Asn

Asp Phe
440

Arg Ser

455

Ile Ala

Cys
His
Pro Leu

Asp

Glu
505

Pro lle

213> M E Nicotiana tabacum)

<400> 14
Met Leu Ser Pro lle Glu
1 5
[.eu Phe Phe Phe Leu Trp
20
Leu Pro Pro Lys lle Pro
35
Hlis Phe Asn Asp Asp Gly
50
Asp Leu Ala Asp Lys Tyr
b5 10

Ala 1le Val

Thr Lys Lys
25
Gly Gly Trp
40
Asp Asp Arg
55
Gly Pro Val

65

Asp Tle

Arg Leu

Asp Cys
3956
Ala Asn
410
Asp Lys

Gly ‘Gln

Pro Gly

Ile
475
Lys

Leu

Met
490

Val Val

Gly
10
Ser Gln

Leu

Pro Val

Pro Leu

Phe Thr

75

Lys
Tyr
380
Val
Val
Phe
His
Met
460
Gln
Glu

{le

Val
Lys
Ile
Ala

60
Phe

Asp
365
Pro
Val
Met
Asp
Tyr
445
The
Gly
Gly

Thr

Thr
Pro

Gly
45
Arg

Arg

350
Leu

Val Tyr

Ser Gly Pro

Ser Gly Tyr
400

Leu Gln

415
Glu

Lys

Pro Arg

430

Glu Phe lle

Tyr Ala Met

Phe Asn Tyr
480
Leu

Ala Gly

495
Pro Arg
510

Leu

Phe Thr Phe
15

Ser Lys Pro

30

His Leu Phe

Lyvs Leu Gly

Leu Gly Leu
80
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[0028]

Pro
Ser
Asp
Pro

Ala
145
Ala
I1e
Lys
Val
Glu
225
Asp
Asp
Lys
Val
Asp
305
Asp
Asn
Gly
Leu
Leu

385
His

Leu
Thr
Tyr
Tyr
130
Ser
Ser
Asn
Met
Glu
210
Phe
Phe
Ser
Met
Leu
290
Thr
Thr
Gln
Lys
Gln
370

Leu

Tle

Val
Asn
Leu
115
Trp
Arg
Ile
Leu
Tle
195
Arg
Val
Gln
Val
Glu
275
Ser
Val
Val
Lys
Asp
355
Ala

Val

Pro

Leu
Asp
100
Gly

Arg

Leu

Thr
180
Ala
Phe
Leu
Gly
Phe
260
Val
Lys
Tle
Ala
Ala
340
Arg
Ile

Pro

Lys

Val
85

Ala
Tyr
Lys
Glu
Asn
165
Asp
Gly
Lys
Trp
His
245
Gln
Asn
Met
Lys
Leu

325
Leu

Val
His

Gly

Val
Ile
Asn
Asn
Lys
150
Leu
Trp
Lys
Lys
Asp
230
Val
Asn
Ala

Ser

Ala
310
His
Thr
Val
Lys
Glu

390
Thr

Ser Ser Tyr Glu Ala Val

Phe Ser

Asn Ala
120

Arg Lys

135

Phe Lys

Tyr Thr
Leu Glu

Asn Tyr
200
Ala Phe
215
Ala Phe

Lys Ala
Trp Leu

Glu Gly
280

Asn Glu

295

Thr Val

Ile Asn
Lys Ala
Glu Glu
360
Glu Val
375
Asn Val

Arg Leu

Asn
105
Met
Lieu
His
Arg
Glu
185
Glu
Lys
Pro
Met
Glu
265
Asn
Tyr
Phe
Trp
Gln
345
Ser

Leu

Glu

90
Arg

Leu
Val
Val
Ile
170
Leu
Ser
Asp
1le
Lys
250
Glu
Glu
Leu
Ser
Gly
330
Glu
Asp

Arg

Asp

Pro
Phe
Tle
Arg
155
Asp
Asn
Gly
Phe
Pro
235
Areg
His
Gln
Gly
Leu
315
Met
Glu
lle

Leu

Cys
395

Phe Ala Asn

66

Ala
Leu
Gln
140
Phe
Gly
Phe
Lys
Met
220
Leu
Thr
Tle
Asp
Glu
300
Val
Ala
Tle
Lys
Tyr
380

Val

Val

Lys
Phe
Ala
125
Glu
Ala
Asn
Gly
Gly
205
Ile
Phe
Phe
Asn
Phe
285
Gly
Leu
Leu
Asp
Asp
365

Pro

Val

Met

Asp
Leu

110
Asn

Val
Arg
Ser
Leu
190
Asp
Leu
Lys
Lys
Lys
270
Ile
Tyr
Asp
Leu
Thr
350
Leu
Pro

Ser

Lvs

Cys
95

Tyr
Tyr
Leu
Tle
Ser
175
Ile
Glu
Ser
Trp
Asp
255
Arg
Asp
Ser
Ala
Ile
335

Lys

Val

Gly

Leu

Phe
Gly
Gly
Ser
Gln
160
Thr
Val
Gln
Met
Val
240
Ile
Glu
Val
Arg
Ala
320
Asn
Val
Tyr
Pro
Tyr

400
Gln



CN 102858983 A F 3

&=

28/70 7T

[0029]

405

410

Arg Asp Pro Lys Leu Trp Ser Asp Pro Asp Thr Phe Asp

420 425

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

435 440

445

Pro Phe Gly Ser Gly Arg Arg Ser Cys Pro Arg Met Thr

450 455
Gln Val Glu His Leu Thr Met Ala His
465 470
Arg Thr Pro Asn Asp Glu Pre Leu Asp
485
Thr Ile Arg Lys Val Asn Pro Val Glu
500 505
Ala Pro Glu Leu Tyr
515

210> 15
211> 517
<212> PRT
(213> MM (Nicotiana tabacum)

220>

221> 4Btk

222> (1)... (B17D)

<223> CYP82E4 P38L 48k

400> 15

Met Leu Ser Pro Ile Glu Ala Ile Val
1 5

Leu Phe Phe Phe Leu Trp Thr Lys Lys

20 25
Leu Pro Pro Lys Tle Leu Gly 61y Trp
35 40
His Phe Asn Asp Asp Gly Asp Asp Arg
50 55

Asp Leu Ala Asp Lys Tyr Gly Pro Val

65 70

Pro Leu Val Leu Val Val Ser Ser lyr

85
Ser Thr Asn Asp Ala Ile Phe Ser Asn

67

Leu

Met
490
Leu

Gly
10
Ser

Pro
Pro
Phe
Glu

90
Arg

460
Ile Gln Gly
475

Pro
430
Lys

Tyr

Phe

Lys Glu Gly Ala

Tle Ile Ala

Leu Val Thr
Gln Lys Pro

Val Tle Gly
45
Leu Ala Arg
60
Thr Phe Arg
75

Pro
510

Phe
Ser
30

His
Lys

Leu

Ala Val Lys Asp

Pro Ala Phe

Leu

415
Glu

Tyr
Ala
Asn
Gly

495
Arg

Thr
15
Lys

Leu
Leu
Gly
Cys

95
Tyr

Arg
Lle
Leu
Tyr
480
Tle

Leu

Phe
Pro
Phe
Gly
Leu
80

Phe

Gly
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[0030]

Asp
Pro
Ala
145
Ala
Ile
Lys
Val
Glu
225
Asp
Asp
Lys
Val
Asp
305
Asp
Asn
Gly
Leu
beu
385
His

Arg

Tyr
Tyr
130
Ser
Ser
Asn
Met
Glu
210
Phe
Phe
Ser
Met
Leu
290
Thr
Thr
Gln
Eys
Gln
370
Leu

Ile

Asp

Leu
115
Trp
Arg
Tle
Leu
Lle
195
Arg
Val
Gln
Val
Glu
275
Ser
Val
Val
Lys
Asp
355
Ala
Val

Pro

Pro

100
Gly

Arg
Leu
Lys
Thr
180
Ala
Phe
Leu
Gly
Phe
260
Val
Lys
Tle
Ala
Ala
340
Arg
Tle
Pro

Lys

Lys
470

Tyr
Lys
Glu
Asn
165
Asp
Gly
Lys
Trp
His
245
Gln
Asn
Met
Lys
Leu
325
Leu
Trp
Val
His
Gly

405
Leu

105

Asn Asn Ala Met

Asn
Lys
150
Leu
Trp
Lys
Lys
Asp
230
Val
Asn
Ala

Ser

Ala
310
His
Thr
Val

Lys

Arg
135
Phe
Tyr
Leu
Asn
Als
215
Ala
Lys
Trp
Glu
Asn
295
Thr
Tle
Lys

Glu

Glu
37h

120
Lys Leu

Lys His
Thr Are

Glu Glu
185

Tyr Glu

200

Phe Lys

Phe Pro
Ala Met

Leu Glu
265

Gly Asn

280

Glu Tyr

Val Phe
Asn Trp

Ala ‘Gln
34b

Glu Ser

360

Val Leu

Leu Phe Leu Ala

Val
Val
1le
170
Leu
Ser
Asp
Tle
Lys
250
Glu
Glu
Leu
Ser
Gly
330
Glu

Asp

Arg

Glu Asn Val Glu Asp

390
Thr

Trp

Arg

Leu Phe

Ile
Arg
1556
Asp
Asn
Gly
Phe
Pro
235
Arg
His
Gln
Gly
Leu
315
Met
Glu
lle

Leu

Cys
395

Gln
140
Phe
Gly
Phe
Lys
Met
220
Leu
Thr
{le
Asp
Glu
300
Val
Ala
Tle
Lys
Tyr

380
Val

Ala Asn Val

410

Ser Asp Pro Asp Thr

425

68

Phe

125
Glu

Ala
Asn
Gly
Gly
205
Ile
Phe
Phe

Asn

Phe
285
Gly
Leu
Leu
Asp
Asp

365
Pro

Val
Met

Asp

110
Asn

Val
Arg
Ser
Leu
190
Asp
Leu
Lys
Lys
Lys
270
lle
Tyr
Asp
Leu
Thr
350
Leu
Pro
Ser

Lys

Pro
430

Tyr
Leu
Ile
Ser
175
Tle
Glu
Ser
Trp
Asp
255
Arg
Asp
Ser
Ala
Tle
335
Lys
Val
Gly
Gly
Leu

415
Glu

Gly
Ser
Gln
160
Thr
Val
Gln
Met
Val
240
Tle
Glu
Val
Arg
Ala
320
Asn
Val
Tyr
Pro
Tyr
400

Gln

Arg
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[0031]

Phe Ile Ala Thr Asp Ile Asp Phe Arg Gly Gln Tyvr Tyr Lys Tyr
435 440 445
Pro Phe Gly Ser Gly Arg Arg Ser Cys Pro Gly Met Thr Tyr Ala
450 455 460
Gln Val Glu His Leu Thr Met Ala His Leu Ile Gln Gly Phe Asn
465 470 475
Arg Thr Pro Asn Asp Glu Pro Leu Asp Met Lys Glu Gly Ala Gly
485 490 495
Thr Tle Arg Lys Val Asn Pro Val Glu Leu Ile Ile Ala Pro Arg
500 505 510
Ala Pro Glu Leu Tyr
515

210> 16

211> 517

212> PRT

<213> EFEMHE Nicotiana tabacum)

220>

221> ZBfk

<222> (1)... (B17)

<223> CYP82E4 DITIN ALk

<400> 16
Met Leu Ser Pro Ile Glu Ala Ile Val Gly Leu Val Thr Phe Thr
1 5 10 15
Leu Phe Phe Phe Leu Trp Thr Lys Lys Ser Gln Lys Pro Ser Lys
20 25 30
Leu Pro Pro Lys Ile Pro Gly Gly Trp Pro Val Ile Gly His Leu
35 40 45
His Phe Asn Asp Asp Gly Asp Asp Are Pro Leu Ala Arg Lys Leu
50 bb 60
Asp Leu Ala Asp Lys Tyr Gly Pro Val Phe Thr Phe Arg Leu Gly
65 70 75
Pro Leu Val Leu Val Val Ser Ser Tvr Glu Ala Val Lys Asp Cys
8h 90 95
Ser Thr Asn Asp Ala Ile Phe Ser Asn Arg Pro Ala Phe Leu Tyr
160 105 116
Asp Tyr Leu Gly Tyr Asn Asn Ala Met Leu Phe Leu Ala Asn Tyr
115 120 125

69

fle
Leu
Tyr
480
Tle

Leu

Phe
Pro
Phe
Gly
Leu
80

Phe

Gly

Gly
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[0032]

Pro

Ala
145
Ala
Tle
Lys
Val
Glu
225
Asp
Asp
Lys
Val
Asp
305
Asp
Asn
Gly
Leu
Leu
385
His
Arg

Phe

Pro

Tyr
130
Ser
Ser
Asn
Met
Glu
210
Phe
Phe
Ser
Met
Leu
290
Thr
Thr
Gln
Lys
Gln
370
Leu
lle
Asp

Ile

Phe

Trp Arg Lys Asn Arg Lys Leu Val Tle

Arg
Tle
Leu
Ile
195
Arg
Val
Gln
VYal
Glu
275
Ser
Val
Val
Lys
Asp
355
Ala
Val
Pro
Pro
Ala

435
Gly

Leu Glu

Lys Asn
165
Thr Asp
180
Ala Gly

Phe Lys
Leu Trp

Gly His
245

Phe Gln

260

Val Asn

Lys Met
Tle Lys

Ala Leu
325

Ala Leu

340

Arg Trp

Tle Val
Pro His

Lys Gly
405

Lys Leu

420

Thr Asp

Ser Gly

Lys
150
Leu
Trp
Lys
Lys
Asp
230
Val
Asn
Ala

Ser

Ala
310
His
Thr
Val
Lys
Glu
390
Thr
Trp

Ile

Arg

135
Phe

Tyr

Lys

Thr

His

Arg

Leu Glu Glu

185

Asn Tyr Glu

Ala
215
Ala
Lys
Trp
Glu
Asn
295
Thr
Ile
Lys
Glu
Glu
375
Asn
Arg
Ser

Asp

Arg

200
Phe

Phe
Ala
Leu
Gly
280
Glu
Val
Asn
Ala
Glu
360
Val
Val
Leu
Asp
Phe

440
Ser

Lys
Pro
Met
Glu
265
Asn
Tyr
Phe
Trp
Gln
345
Ser

Leu

Glu

Phe Ala

Pro
425
Arg

Cys

70

Val
Tle
170
Leu
Ser
Asp
Tle
Lys
250
Glu
Glu
Leu
Ser
Gly
330
Glu
Asp
Arg
Asp

410
Asp

Pro

Arg
155
Asn
Asn
Gly
Phe
Pro
235
Arg
His
Gln
Gly
Leu
315
Met
Glu
Ile
Leu
Cys
395
Asn

Thr

Gln

Gln
140
Phe

Phe
Lys
Met
220
Leu
Thr
Ile
Asp
Glu
300
Val
Ala
Ile
Lys
Tyr
380
Val

Val

Phe

Met

Glu Val

Ala

Arg

Asn Ser

Gly
Gly
2056
Ile
Phe
Phe
Asn
Phe
285
Gly
Leu
Leu
Asp
Asp
365
Pro
Val
Met
Asp
Tyr

445
Thr

Leu
190
Asp
Leu
Lys
Lvs
Lys
270
Tle
Tyr
Asp
Leu
Thr
350
Leu
Pro
Ser
Lys
Pro
430

Lys

Tyr

Leu
Ile
Ser
175
Tle
Glu
Ser
Trp
Asp
255
Arg
Asp
Ser
Ala
Ile
33b
Lys
Val
Gly
Gly
Leu
415
Glu

Tyr

Ala

Ser
Gln
160
Thr
Val
Gln
Met
Val
240
{le
Glu
Val
Arg
Ala

320
Asn

Val
Tyr
Pro
Tyr
400
Gln
Arg

Tle

Leu
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[0033]

450
Gln Val
465
Arg Thr Pro
Thr Ile

Glu
515

Ala Pro

210> 17
211> 517
212> PRT

455

470

475

460

Glu His Leu Thr Met Ala His Leu Ile Gln Gly Phe Asn Tyr

480

Asn Asp Glu Pro Leu Asp Met Lys Glu Gly Ala Gly lle

500

Leu

485

Tyr

490

505

213> MM E (Nicotiana tabacum)

<220>
221> A

222> (1)... (B17)
<223> CYP82E4 E201K Z2{A

400> 17

Met Leu Ser
1

Leu Phe Phe

Leu Pro Pro
35
His Phe Asn
50
Asp Leu Ala
65
Pro Leu Val

Ser Thr Asn

Pro 1le Glu Ala 1lle

Phe
20

Lys
Asp
Asp

Leu

Asp
100

5
Leu

Ile
Asp
Lys
Val

85
Ala

Asp Tyr Leu Gly Tyr

115

Pro Tyr Trp Arg

130
Ala Ser Arg

Leu

Lys

Glu

Trp Thr Lys

Pro Gly Gly
40
Gly Asp Asp
55
Tyr Gly Pro
70
Val Ser Ser

Ile Phe Ser

Asn Asn Ala Met

120

Asn Arg Lys
135

Lys Phe Lys

Val Gly Leu
10

Lys Ser Gln
25

Trp Pro Val
Arg Pro Leu

Val Phe Thr
15

Tvr Glu Ala
90

Asn Arg Pro

105

Leu Phe
Leu Val Ile

His Val Arg

71

510

Val Thr Phe

Lys Pro Ser
30
Tle Gly His
45
Ala Arg Lys
60
Phe Arg Leu

Val Lys Asp

Ala Phe Leu
110
Leu Ala Asn
125
Gln Glu Val
140
Phe Ala Arg

495

Arg Lys Val Asn Pro Val Glu Leu Ile Ile Ala Pro Arg Leu

Thr Phe
15
Lys Pro

Leu Phe
Leu Gly

Gly Leu
80
Cys Phe
95
Tyr Gly

Tyr Gly
Leu Ser

Ile Gln
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145
Ala

lle
Lys
Val
Glu
225
Asp
Asp
Lys
Val
Asp
305
Asp
Asn
Gly
Leu
Leu
385
His
Arg
Phe

Pro

Gln
465

Ser
Asn
Met
Glu
210
Phe
Phe
Ser
Met
Leu
290
Thr
Thr
Gln
Lys
Gln
370
Leu
lle
Asp

fle

Phe
450

Tle
Leu
Ile
195
Arg
Val
Gln
Val
Glu
275
Ser
Val
Val
Lys
Asp
355
Ala
Val
Pro
Pro

Ala
435

Lys
Thr
180
Ala
Phe
Leu
Gly
Phe
260
Val
Lys
Tle
Ala
Ala
340
Arg
Ile
Pro
Lys
Lys

420
Thr

Asn
165
Asp
Gly
Lys
Trp
His
245
Gln
Asn
Met
Lys
Leu
325
Leu
Trp
Val
His
Gly
4056

Leu

Asp

Giy Ser Gly

Val Glu His Leu

150
Leu

Trp
Lys
Lys
Asp
230
Val
Asn
Ala
Ser
Ala
310
Hisg
Thr
Val
Lys
Glu
390
Thr
Trp
Ile

Arg

Thr
470

Tyr Thr
Leu Glu

Asn Tyr
200
Ala Phe
215
Ala Phe

Lys Ala

Trp Leu

Glu Gly
280

Asn Glu

295

Thr Val

Lle Asn
Lys Ala

Glu Glu
360

Glu Val

375

Asn Val

Arg Leu

Ser Asp

Asp Phe
440

Arg Ser

455

Met Ala

Arg
Glu
185
Lys
Lys
Pro
Met
Glu
265
Asn
Tyr
Phe
Trp
Gln
345
Ser
Leu
Glu
Phe
Pro
425
Arg

Cys

His

72

Ile
170
Leu
Ser
Asp
Ile
Lys
250
Glu
Glu
Leu
Ser
Gly
330
Glu
Asp
Arg
Asp
Ala
410
Asp
Gly

Pro

Leu

155
Asp

Asn
Gly
Phe
Pro
235
Arg
His
Gln
Gly
Leu
315
Met
Glu
Ile
Leu
Cys
395
Asn
Thr
Gln

Gly

Ile
475

Gly

Phe

Met
220
Leu
Thr
Ile
Asp
Glu
300
Val
Ala
Lle
Lys
Tyr
380
Val
Val
Phe
Tyr
Met

460
Gln

Asn
Gly
Gly
205
Tle
Phe
Phe

Asn

Phe
285
Gly
Leu
Leu
Asp
Asp
365
Pro
Val
Met
Asp
Tyr
445
Thr

Gly

Ser
Leu
190
Asp
Leu
Lys
Lys
Lys
270
Tle
Tyr
Asp
Leu
Thr
350
Leu
Pro
Ser
Eys
Pro
430
Lys

Tyr

Phe

Ser
175
Tle
Glu
Ser
Trp
Asp
255

Arg

Asp

160
Thr

Val
Gln
Met
Val
240
1le

Glu

Val

Ser Arg

Ala
Tle
335
Val
Gly
Gly
Leu
415
Glu
Tyr

Ala

Asn

Ala
320
Asn
Val
Tyr
Pro
Tyr
400
Gln
Arg
Tle

Leu

Tyr
480
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[0035]

Arg Thr Pro Asn Asp Glu Pro Leu Asp Met Lys Glu Gly Ala Gly Ile

485

490

495

Thr Ile Arg Lys Val Asn Pro Val Glu Leu Ile Ile Ala Pro Arg Leu

500 505
Ala Pro Glu Leu Tyr
515

210> 18

211> 517

<212> PRT

<213> LW (Nicotiana tabacum)

220>

221> APtk

222> (1)... (61D

(223> CYP82FE4 R169Q AF{k

<400> 18

Met. Leu Ser Pro Ile Glu Ala Ile Val Gly Leu Val

1 5

10

Leu Phe Phe Phe Leu Trp Thr Lys Lys Ser Gln

20 25

Leu Pro Pro Lys Ile Pro Gly Gly Trp Pro Val

35 40

His Phe Asn Asp Asp Gly Asp Asp Arg Pro Leu

50 05

Asp Leu Ala Asp Lys Tyr Gly Pro Val Phe Thr

65 70

Pro Leu Val Leu Val Val Ser Ser Tyr Glu Ala

85

90

75

Ser Thr Asn Asp Ala Ile Phe Ser Asn Arg Pro

100 105

Asp Tyr Leu Gly Tyr Asn Asn Ala Met ‘Leu Phe

115 120

Pro Tyr Trp Arg Lys Asn Arg Lys Leu Val Tle

130 135

Ala Ser Arg Leu Glu Lys Phe Lys His Val Arg

145 150

155

Ala Ser Ile Lys Asn Leu Tyr Thr &ln Fle Asp

165

73

170

Lys
Ile
Ala
60

Phe
Val
Ala
Leu
Gln
140
Phe

Gly

510

Thr Phe

Pro Ser
30

Gly His

45

Arg Lys

Arg Leu
Lys Asp
Phe Leu
110
Ala Asn
125
Glu Val
Ala Arg

Asn Ser

Thr
15

Lys
Leu
Leu
Gly
Cys
95

Tyr
Tyr
Leu

Tle

Ser
175

Phe
Pro
Phe
Gly
Leu
80

Phe
Gly
Gly

Ser

Gln
160
Thr
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[0036]

Ile
Lys
Val
Glu
225
Asp
Asp
Lys
Val
Asp
305
Asp
Asn
Gly
Leu
Leu
385
His
Arg
Phe
Pro
Gla
465

Arg

Thr

Asn
Met
Glu
210
Phe
Phe
Ser
Met
Leu
290
Thr
Thr
Gln
Lvs
Gln

370
Leu

Tle
Asp
Ile
Phe
450
Val
Thr

Tle

Leu
Ile
195
Arg
Val
Gln
Val
Glu
275
Ser
VYal
Val
Lys
Asp
355
Ala
Val

Pro

Pro

Ala
435
Gly
Glu

Pro

Arg

Thr Asp
180
Ala Gly

Phe Lys
Leu Trp

Gly His
245

Phe Gln

260

Val Asn

Lys Met
Ile Lys

Ala Leu
325

Ala Leu

340

Arg Trp

Tle Val
Pro His

Lys Gly
405

Lys Leu

420

Thr Asp

Ser Gly
His Leu
Asn Asp

485
Lys Val

230
Val

Asn
Ala
Ser
Ala
310
His
Thr
Val
Lys
Glu
390
Thr
Trp
Tle
Arg
Thr
470

Glu

Asn

Leu Glu Glu

Asn

» Ala

215
Ala

Lys
Trp
Glu
Asn
295
Thr
Ile
Lys
Glu
Glu
375

Asn

Arg

Asp
Arg
455
Met

Pro

Pro

Tyr
200
Phe
Phe
Ala
Leu
Gly
280
Glu
Val
Asn
Ala
Glu

360
Val

Val

Leu
Asp
Phe

440

Ser

Ala

Leu

Val

1856
Glu

Lys
Pro
Met
Glu
265
Asn
Tyr
Phe
Trp
Gln
345
Ser
Lieu
Glu
Phe
Pro
425
Arg
Cys
His
Asp

Glu

74

Leu Asn
Ser Gly
Asp Phe

I1le Pro
235

Lys Arg

250

Glu His

Glu Gln
Leu Gly

Ser Leu
315

Gly Met

330

Glu Glu

Asp Tle
Arg Leu

Asp Cys
395

Ala Asn

410

Asp Thr

Gly Gln
Pro Gly

Leu 1le
475

Met Lys

490

Leu Tle

Phe

Met
220
Leu
Thr
Ile
Asp
Glu
300
Val
Ala
lle
Lys
Tyr
380
Val
Val
Phe
Tyr
Met
460
Gln

Glu

Tle

Gly
Gly
205
Ile
Phe
Phe
Asn
Phe
285
Gly
Leu
Leu
Asp
Asp

365
Pro

Val
Met
Asp
Tyr
445
Thr

Gly

Gly

Leu
190
Asp
Leu
Lys
Lys
Lys
270
Ile
Tyr
Asp
Leu
Thr
350
Leu
Pro
Ser
Lys
Pro
430
Lys
Tyr

Phe

Ala

Tle
Glu
Ser
Trp
Asp
255
Arg
Asp
Ser
Ala
Tle
335
Lys
Val
Gly
Gly
Leu
415
Glu
Tyr
Ala

Asn

Gly
495

Val
Gln
Met
Val
240
Tle
Glu
Val
Arg
Ala
320
Asn
Val
Tyr
Pro
Tyr
400
Gln
Arg
Tle
Leu
Tyr

480
Tle

Ala Pro Arg lLeu
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[0037]

500
Ala Pro Glu Leu Tyr
515

<
=
x|

210> 19

211> b17

212> PRT

<213y MM E (Nicotiana tabacum)

220>

221> ABiK

222> (1)... (17

<223> CYPB2E4 G459R ZAE{A

<400> 19
Met Leu Ser Pro Ile Glu Ala Ile Val Gly Leu
1 5 10

Leu Phe Phe Phe Leu Trp Thr Lys Lys Ser Gln
20 25

Leu Pro Pro Lys lle Pro Gly Gly Trp Pro Val

35 40
His Phe Asn Asp Asp Gly Asp Asp Arg Pro Leu
50 5b

Asp Leu Ala Asp Lys Tyr Gly Pro Val Phe Thr

65 70 75

Pro Leu Val Leu Val Val Ser Ser Tyr Glu Ala

85 90

Ser Thr Asn Asp Ala Tle Phe Ser Asn Arg Pro
100 105

Asp Tyr Leu Gly Tyr Asn Asn Ala Met Leu Phe

115 120
Pro Tyr Trp Arg Lys Asn Arg Lys Leu Val Tle
130 135

Ala Ser Arg Leu Glu Lys Phe Lys His Val Arg

145 150 155

Ala Ser Ile Lys Asn Leu Tyr Thr Arg Ile Asp

165 170

1le Asn Leu Thr Asp Trp Lew Glu Glu Leu Asn
180 185

Lys Met lle Ala Gly Lys Asn Tvr Glu Ser Gly

75

Val
Lys
Ile
Ala
60

Phe
Val
Ala
Leu
Gln
140
Phe

Gly

Phe

510

Thr Phe

Pro Ser
30

Gly His

45

Arg Lys

Arg Leu
Lys Asp

Phe Leu
110
Ala Asn
125
Glu Val

Ala Arg
Asn Ser
Gly Leu

190
Gly Asp

Thr

.

15

Leu
Leu
Gly
Cys
95

Tyr
Tyr
Leu
{le
Ser
175

ile

Glu

Phe
Pro
Phe
Gly
Leu
80

Phe
Gly
Gly
Ser
Gln
160
Thr
Val

Gln
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Val
Glu
225
Asp
Asp
Lys
Val
Asp
305
Asp
Asn
Gly
Leu
Leu
385
His
Arg
Phe
Pro
Gln
465
Arg

Thr

Ala

Glu
210
Phe
Phe
Ser
Met
Leu
290
Thr
Thr
Gln
Lys
Gln

370
Leu

Ile
Asp
lle
Phe
450
Val
Thr

Ile

Pro

195
Arg

Val
Gln
Val
Glu
275
Ser
Val
Val
Lys
Asp
355
Ala
Val

Pro

Pro

Ala
435
Gly

Glu

Phe Lys Lys Ala

Leu Trp

Gly His
245

Phe Gln

260

Val Asn

Lys Met
Lle Lys

Ala Leu
325

Ala Leu

340

Arg Trp

Ile Val
Pro His

Lys Gly
405

Lys Leu

420

Thr Asp

Ser Gly

His Leu

Asp
230
Val
Asn
Ala
Ser
Ala
310
His
Thr
Val
Lys
Glu
390
Thr
Trp
Tle

Arg

Thr
470

Pro Asn Asp Glu

Arg

Glu
153 83)

485
Lyvs Val
500
Leu Tyr

Asn

215
Ala

Lys
Trp
Glu
Asn
295
Thr
Tle
Lys
Glu
Glu
375
Asn
Arg
Ser
Asp
Arg
455

Met

Pro

200
Phe

Phe
Ala
Leu
Gly
280
Glu
Val
Asn
Ala
Glu
360

Val

Val

Lys

Pro

Met
Glu
265
Asn
Tyr
Phe
Trp
Gln
345
Ser

Leu

Glu

Asp
1le
Lys
250
Glu
Glu
Leu

Ser

Gly
330
Glu
Asp

Arg

Asp

Phe
Pro
235
Arg
His
Gln
Gly
Leu
3156
Met
Gluy
Tle

Leu

Cys
395

Leu Phe Ala Asn

410

Asp Pro Asp Thr

Phe
440
Ser

Ala

Leu

425
Arg

Cys

His

Gly
Pro

Leu

Gln

Arg

Tle
475

Asp Met Lys

Pro Val Glu

505

76

490
Leu

Tle

Met
220
Leu
Thr
Tle
Asp
Glu
300
Val
Ala
Ile
Lys
Tyr
380
Val
Val
Phe
Tyr
Met
460
Gln

Glu

205
Tle

Phe
Phe
Asn
Phe
285
Gly
Leu
Leu
Asp
Asp
365

Pro

Val

Met

Asp
Tyr
445
Thr
Gly

Gly

Leu
Lys
Lys
Lys
270
fle
Tyr
Asp

Leu

Thr
350
Leu
Pro
Ser
Lys
Pro
430
Lys
Tyr

Phe

Ala

Ser
Trp
Asp
255
Arg
Asp
Ser
Ala
Ile
335
Lys
Val
Gly
Gly
Leu
415
Glu
Tyr
Ala

Asn

Gly
495

{le Ala Pro Arg

510

Met
Val
240
Ile
Glu
Val
Arg
Ala
320
Asn
Val
Tyr
Pro
Tyr
400
Gln
Arg
1le
Leu
Tyr
480

Tle

Leu
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[0039]

<210> 20

211> B17
<212> PRT
<213> MNP (Nicotiana tabacum)

220>

221> A4k
<222> (1)... (1D

<223> CYP82E4 T4271 AF{k

400> 20
Met Leu Ser Pro lle Glu Ala lle

1
Leu Phe

Phe Phe
20

Leu Pro Pro Lys

35

5
Leu

Tle

His Phe Asn Asp Asp

50
Asp lLeu
65
Pro Leu

Ser Thr
Asp Tyr
Pro Tyr
130
Ala Ser
145
Ala Ser
lle Asn

Lys Met

Val Glu
210

Ala Asp
Val Leu

Asn Asp
100

Leu Gly

115

Trp Arg

Arg Leu
Ile Lys

Leu Thr
180

Ile Ala

195

Arg Phe

Lys
Val
85

Ala
Tyr
Lys
Glu
Asn
165
Asp

Gly

Lys

Trp
Pro
Gly
Tyr
70

Val
Ile
Asn
Asn
Lys
150
Leu
Trp

Lys

Lys

Thr

Gly

Lys

Gly
40

Val

Lys
25
Trp

Asp Asp Arg

55
Gly

Ser

Phe

Asn

Arg
135
Phe
Tyr
Leu

Asn

Ala
215

Pro

Ser

Ser
Ala
120
Lys
Lys
Thr

Glu

Tyr
200
Phe

Val
Tyr
Asn
105
Met
Leu
His
Arg
Glu
185
Glu

Lys

77

Gly
10

Ser
Pro
Pro
Phe
Glu
90

Arg
Leu
Val
Val
Tle
170
Leu

Ser

Asp

Leu
Gln
Val
Leu
Thr
75

Ala
Pro
Phe
Tle
Arg
155
Asp
Asn

Gly

Phe

Val

lle
Ala
60

Phe
Val
Ala
Leu
Gln
140
Phe
Gly
Phe

Lys

Met
220

Thr Phe

Pre Ser
30

Gly His

45

Arg Lys

Arg Leu
Lys Asp

Phe Leu
110

Ala Asn

125
Glu Val

Ala Arg
Asn Ser

Gly Leu
190

Gly Asp

205

Ile Leu

Thr
15

Leu
Leu
Gly
Cys
95

Tyr
Tyr
Leu
1le
Ser
175
lle

Glu

Ser

Phe
Pro
Phe
Gly
Leu
80

Phe
Gly
Gly
Ser
Gln
160
Thr
Val

Gln

Met
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Glu
225
Asp
Asp
Lys
Val
Asp
305
Asp
Asn
Gly
Leu
Leu
385
His
Arg
Phe
Pro
Glin
465

Arg

Thr

Phe
Phe
Ser
Met
Leu
290
Thr
Thr
Gln
Lys
Gln
370
Leu
Tle
Asp
Ile
Phe
450
Val

Thr

lle

Val
Gln
Val
Glu

275
Ser

Val
Val
Lys
Asp
355
Ala
Val
Pro
Pro
Ala
435
Gly
Glu

Pro

Arg

Ala Pro Glu

210> 21

515

Leu Trp Asp Ala Phe Pro Ile Pro Leu

Gly
Phe
260
Val
Lys
Tle
Ala
Ala
340
Arg
Ile
Pro
Lys
Lys
420
Thr
Ser
His
Asn
Lys

500
Leu

His
245
Gln
Asn
Met
Lys
Leu
325
Leu
Trp
Val
His
Gly
405
Leu
Asp
Gly
Leu
Asp

485
Val

230
Val

Asn

Ala

Ser

Ala
310
His
Thr
Val
Lys
Glu
390
Thr
Trp
Ile
Arg
Thr
470
Glu

Asn

Lys
Trp
Glu
Asn
295
Thr
Ile
Lys
Glu
Glu
375
Asn
Arg
Ser
Asp
Arg
455
Met

Pro

Pro

Ala
Leu
Gly
280
Glu
Val
Asn
Ala
Glu
360
Yal
Val
Leu
Asp
Phe
440
Ser
Ala

Leu

Val

Met
Glu
265
Asn
Tyr
Phe
Trp
Gln
345
Ser
Leu
Glu

Phe

Pro
425

Arg

Cys

His

Asp

Glu
5056

78

23b
Lys Arg
250
Glu His

Glu Gln
Leu Gly

Ser Leu
315

Gly Met

330

Glu Glu

Asp lle
Arg Leu

Asp Cys
395
Ala Asn
410
Asp Ile

Gly Gln
Pro Gly

Leu Ile
475

Met Lys

490

Leu 1le

Thr
Ile
Asp
Glu
300
Val
Ala
Tle
Lys
Tyr
380
Val
Val
Phe
Tyr
Met
460
Gln

Glu

Ile

Phe
Phe
Asn
Phe
285
Gly
Leu
Leu
Asp
Asp
365
Pro
Val
Met
Asp
Tyr
445
Thr

Gly

Gly

Lys
Lys
Lys
270
Tle
Tyr
Asp
Leu
Thr
350
Leu
Pro
Ser
Lys
Pro
430
Lys
Tyr

Phe

Ala

Trp
Asp
2566
Arg
Asp
Ser
Ala
Ile
335
Lys
Val
Gly
Gly
Leu
415
Glu
Tyr
Ala

Asn

Gly
495

Ala Pro Arg

510

Val
240
Tle
Glu
Val
Arg
Ala
320
Asn
Val
Tyr
Pro
Tyr
400
Gln
Arg
Ile
Leu
Tyr
480
Tle

Leu
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211> BIT
212> PRT
213> @M (Nicotiana tabacum)

<220>
£221> AFfk
€222> (1)... (517

<223> CYP82E4 V376M 454k

<400> 21

Met Leu Ser

1
Leu

Leu
His
Asp
65

Pro
Ser
Asp

Pro

Ala
145
Ala

Ile
Lys
Val
Glu

225
Asp

Phe
Pro
Phe
50

Leu
Leu
Thr
Tyr
Tyr
130
Ser
Ser
Asn
Met
Glu
210

Phe

Phe

Phe
Pro
35

Asn
Ala
Val
Asn
Leu
115
Trp
Arg
Ile
Leu
Tle
195
Arg
Val

Gln

Pro Ile Glu
5

Phe Leu Trp

20

Lys Ile Pro

Asp Asp Gly

Asp Lys Tyr
70
Leu Val Val
85
Asp Ala 1le
100
Gly Tyr Asn

Arg Lys Asn

Leu Glu Lys
150
Lys Asn Leu
165
Thr Asp Trp
180
Ala Gly Lys

Phe Lys Lys
Leu Trp Asp

230
Gly His Val

Ala Ile Val

Thr Lys Lys
25
Gly Gly Trp
40
Asp Asp Arg
55
Gly Pro Val

Ser Ser Tyr

Phe Ser Asn
105
Asn Ala Met
120
Arg Lys Leu
135
Phe Lys His

Tyr Thr Arg

Leu Glu Glu
185
Asn Tyr Glu
200
Ala Phe Lys
215
Ala Phe Pro

Lys Ala Met

79

Gly Leu
10
Ser Gln

Pro Val

Pro Leu

Phe Thr
75

Glu Ala

90

Arg Pro

Leu Phe
Val Ile

Val Arg
155

Tle Asp

170

Leu Asn

Ser Gly
Asp Phe
Tle Pro

235
Lys Arg

Val
Lys
Ile
Ala
60

Phe
Val
Ala

Leu
Gln
140
Phe
Gly
Phe
Lys
Met
220

Leu

Thr

Thr Phe

Pro Ser
30

Gly His

45

Arg Lys

Arg Leu
Lys Asp

Phe Leu
110

Ala Asn

126

Glu Val

Ala Arg
Asn Ser
Gly Leu
160
Gly Asp
205
Ile Leu
Phe Lys

Phe Lys

Thr
15

Lys
Leu
Leu
Gly
Cys
95

Tyr
Tyr
Leu
Tle
Ser
175
lle
Glu
Ser

Trp

Asp

Phe
Pro
Phe
Gly
Leu
80

Phe
Gly
Gly

Ser

Gln
160
Thr
Val
Gln
Met
Val
240
1le
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[0042]

245
Asp Ser Val Phe Gln Asn Trp Leu Glu
260 265
Lys Met Glu Val Asn Ala Glu Gly Asn
275 280
Val Leu Ser Lys Met Ser Asn Glu Tyr
290 295
Asp Thr Val 1le Lys Ala Thr Val Phe
305 310
Asp Thr Val Ala Leu His Ile Asn Trp
325
Asn Gin Lys Ala Leu Thr Lys Ala Gln
340 34h
Gly Lys Asp Arg Trp Val Glu Glu Ser
355 360
[eu 6In Ala Tle Val Lys Glu Met Leu
370 375
Leu Leu Val Pro His Glu Asn Val Glu
385 390
Hlis Ile Pro Lys Gly Thr Arg Leu Phe
405
Areg Asp Pro Lys Leu Trp Ser Asp Pro
420 425
Phe 1le Ala Thr Asp lle Asp Phe Arg
435 440
Pro Phe Gly Ser Gly Arg Arg Ser Cys
450 455
Gln Val Glu His Leu Thr Met Ala His
465 470
Arg Thr Pro Asn Asp Glu Pro Leu Asp
485
Thr 1le Arg Lys Val Asn Pro Val Glu
500 505
Ala Pro Glu Leu Tyr
515

216> 22

211> 328

212> PRT

213> YEEMHE (Nicotiana tabacum)

80

250
Glu

Glu
Leu
Sér
Gly
330
Glu
Asp
Arg
Asp
Ala
410
Asp
Gly
Pro
Leu
Met

490
Leu

His
Gln
Gly
Leu
315
Met
Glu
Tle
Leu
Cys
395
Asn
Thr
Gln
Gly
Tle
475

Lys

lle

{le Asn Lys
270

Asp Phe lle

285
Glu Gly Tyr
300
Val Leu Asp

Ala Leu Leu

Ile Asp Thr
350
Lys Asp Leu
365
Tyr Pro Pro
380
Val Val Ser

Val Met Lys

Phe Asp Pro
430
Tyr Tyr Lys
445
Met Thr Tyr
460
Gln Gly Phe

Glu Gly Ala

Ile Ala Pro
510

255
Arg

Asp
Ser
Ala
Tle
335
Lys
Val
Gly
Gly
Leu
415
Glu
Tyr
Ala
Asn
Gly

495
Arg

Glu
Val
Arg
Ala
320
Asn
Val
Tyr
Pro
Tyr
400
Gln
Arg
Ile
Leu
Tyr
480

1le

Leu



CN 102858983 A

o3l

&=

42/70 5T

[0043]

<2207
221> ZBfE
<222> (1)...(328)
<223> CYPB2E4 W329Stop 24k

<400> 22

Met Leu Ser Pro

1
Leu

Leu

His

Asp
65

Phe

Pro

Phe
50

Phe

Pro
35
Asn

Leu Ala

Pro Leu Val

Ser
Asp
Pro
Ala
145
Ala
Tle

Lys

Val

Thr
Tyr
Tyr
130
Ser
Ser
Asn

Met

Glu
210

Asn
Leu
115
Trp
Arg
Tle

Leu

Tle
195
Arg

Glu Phe Val

225

Asp Phe Gln

Asp Ser Val

Phe
20

Lys
Asp

Asp

Leu

Asp Ala

100
Gly

Arg
Leu
Lys
Thr
180
Ala
Phe
Leu

Gly

Phe
260

Tle
Leu
Tle

Asp

Val
85

Tyr
Lys
Glu
Asn
165
Asp
Gly
Lys
Trp
His

245
Gln

Glu
Trp
Pro
Gly
Tyr
70

Val
Tle
Asn
Asn
Lys
150
Leu
Trp
Lys
Lys
Asp
230

Val

Asn

Ala
Thr
Gly
Asp
55

Gly
Ser
Phe
Asn
Arg

135
Phe

Tyr

Leu
Asn
Ala
215
Ala

Lys

Trp

Ile Val
Lys Lys

Gly Trp
40
Asp Arg

Pro Val
Ser Tyr
Ser Asn

105
Ala Met

120
Lys Leu

Lys His

Gly
10

Ser
Pro
Pro
Phe
Glu
90

Arg
Leu

Val

Val

Leu
Gln
Val
Leu
Thr
75

Ala
Pro
Phe

Tle

Arg
155

Thr Arg Ile Asp

Glu Glu
185

Tyr Glu

200

Phe Lys

Phe Pro

Ala Met

170

Leu

Ser

Asp

ile

Lys
250

Asn
Gly
Phe
Pro

235
Arg

Leu Glu Glu His

265

81

Val
Lys
Ile
Ala
60

Phe
Val
Ala
Leu
Gln
140
Phe

Gly

Phe

Met
220
Leu

Thr

Tle

Thr
Pro
Gly
45

Arg
Arg
Lys
Phe
Ala
125
Glu
Ala
Asn
Gly
Gly
205
lle
Phe

Phe

Asn

Phe
Ser
30

His
Lys
Leu
Asp
Leu
110
Asn
Val
Arg
Ser
Leu
190
Asp
Leu
Lys

Lys

Lys
270

Thr
15

Leu
Leu
Gly
Cys
95

Tyr
Tyr
Leu
lle
Ser
175
Tle
Glu
Ser
Trp
Asp

255
Arg

Phe
Pro
Phe
Gly
Leu
80

Phe
Gly
Gly
Ser
Gln
160
Thr
Val
Gln
Met
Val
240

fle

Glu
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Lys Met

275

Val Leu

290

Asp Thr
305

Asp Thr

210> 23
<211> 517
<{212> PRT

310

325

280

295

Val Ala Leu His Ile Asn

213> BT (Nicotiana tabacum)

220>
221> Bk

222> (1)... (BID

<293> CYPS2E4 K364N A5fk

<400> 23

Met Leu Ser
1

Leu Phe Phe

Pro
35
Asn

Leu Pro

His Phe
50

Asp Leu

65

Pro Leu

Ala

Val

Ser Thr Asn

Leu

115

Pro Tyr Trp
130

Asp Tyr

Pre
Phe
20

Lys
Asp
Asp
Leu
Asp
160
Gly

Arg

Ile Glu
5
Leu Trp

Ile Pro

Asp Gly

Lys Tyr
70

Val Val

85

Ala Tle

Tyr Asn

Lys Asn

Ala Ser Arg Leu Glu Lys

145

150

Ala Tle Val

Thr Lys Lys
25
Gly Gly Trp
40
Asp Asp Arg
55
Gly Pro Val

Ser Ser Tyr

Phe Ser Asn
105
Asn Ala Met
120
Arg Lys Leu
135

Phe Lys Hig

82

315

Gly Leu
10
Ser Gln

Pro Val
Pro Leu

Phe Thr
75

Glu Ala

90

Arg Pro

Leu Phe
Val 1le

Val Arg
155

285

300

Val Thr Phe

Lys Pro Ser
30
Ile Gly His
45
Ala Arg Lys
60
Phe Arg Leu

Val Lys Asp

Ala Phe Leu
110
Leu Ala Asn
125
Gln Glu Val
140
Phe Ala Arg

Thr
15

Lys
Leu
Leu
Gly
Cys
95

Tyr
Tyr

Leu

Ile

Glu Val Asn Ala Glu Gly Asn Glu Gln Asp Phe Ile Asp Val
Ser Lys Met Ser Asn Glu Tyr Leu Gly Glu Gly Tyr Ser Arg

Val Tle Lys Ala Thr Val Phe Ser Leu Val Leu Asp Ala Ala

320

Phe
Pro
Phe
Gly
Leu
80

Phe
Gly
Gly

Ser

Gln
160
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[0045]

Ala
Ile
Lys
Val
Glu
225
Asp
Asp
Lys
Val
Asp
305
Asp
Asn
Gly
Leu
Leu
385
His
Arg

Phe

Pro

Ser
Asn
Met
Glu
210
Phe
Phe
Ser
Met
Leu
290
Thr
Thr
Gln
Lys
Gln
370
Leu
Ile
Asp

lle

Phe
450

Tle
Leu
Tle
195
Arg
Val
Gln
Val
Glu
275
Ser
Val
Val
Lys
Asp
3565
Ala
Val
Pro
Pro
Ala

435
Gly

Gln Val Glu

465

Lvs Asn
165

Thr Asp

180

Ala Gly

Phe Lys
Leu Trp

Gly His
245

Phe Gln

260

Val Asn

Lys Met
Ile Lys

Ala Leu
325

Ala Leu

340

Arg Trp

11le Val
Pro His
Lys Gly
405
Lvs Leu
420
Thr Asp
Ser Gly

His Leu

Arg Thr Pro Asn Asp

Leu
Trp
Lys
Lys
Asp
230
Val
Asn
Ala

Ser

Ala
310
His
Thr
Val
Lys
Glu
390
Thr
Trp
lle
Arg
Thr

470
Glu

Tyr Thr Arg

Leu
Asn
Ala
215
Ala
Lys
Trp
Glu
Asn
295
Thr
Ile
Lys
Glu
Glu
375
Asn
Arg
Ser
Asp
Arg
455
Met

Pro

Glu
Tyr
200
Phe
Phe
Ala
Leu
Gly
280
Glu
Yal
Asn

Ala

Glu
360

Val

Val
Leu
Asp
Phe

440
Ser

Ala

Leu

Glu
185
Glu
Lys
Pro
Met
Glu
265
Asn
Tyr
Phe
Trp
Gln
345
Ser
Leu
Glu
Phe
Pro
425
Arg
Cys
His

Asp

83

Ile Asp Gly Asn

170
Leu Asn

Ser Gly
Asp ‘Phe

Ile Pro
235

Lys Arg

250

Glu His

Glu Gln
Leu Gly

Ser Leu
31b

Gly Met

330

Glu Glu

Asp Ile
Arg Leu
Asp Cys
395
Ala Asn
410
Asp Thr
Gly Gln
Pro Gly
Leu 1le

475
Met Lys

Phe
Lys
Met
220
Leu
Thr
e
Asp
Glu
300
Val
Ala
Tle
Asn
Tyr
380
Val
Val

Phe

Met
460
Gla

Glu

Gly
Gly
205
Tle
Phe
Phe
Asn
Phe
285
Gly
Leu
Leu
Asp
Asp

365
Pro

Val
Met
Asp
Tyr
445
Thr

Gly

Gly

Ser
Leu
190
Asp
Leu
Lys
Lys
Lys
270
Tle
Tyr
Asp
Leu
Thr
350
Leu
Pro
Ser
Lys
Pro
430
Lys
Tyr

Phe

Ala

Ser
175
Ile
Glu
Ser
Trp
Asp
255
Arg
Asp
Ser
Ala
Tle
335
Lys
Val
Gly
Gly
Leu
415
Glu
Tyr
Ala

Asn

Gly

Thr
Val
Gln
Met
Val
240
Tle
Glu
Val
Arg
Ala
320
Asn
Val
Tyr
Pro
Tyr
400
Gln
Arg
Ile
Leu
Tyr

480
Tle
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485

490

495

Thr Ile Arg Lys Val Asn Pro Val Glu Leu Ile Ile Ala Pro Arg Leu

500

Ala Pro Glu Leu Tyr

<210> 24

515

<211> 517
<212> PRT
213> @M E (Nicotiana tabacum)

<220>

221> A5tk
222> (1)... (17

€223> CYP82E4 P382S A5 {k

<400> 24

Met Leu Ser Pro

1
Leu Phe

Leu Pro

His Phe
50

Asp Leu

65

Pro Leu

Ser Thr

Asp Tyr

Pro Tyr
130

Ala Ser

145

Ala Ser

Ile Asn

Phe
Pro
K3

Asn
Ala
Val
Asn
Leu
115
Trp

Arg

Lle

Phe
20

Lys
Asp
Asp
Leu
Asp
100
Gly
Arg

Leu

Lys

505

1le Glu Ala Ile Val

B
Leu

Lle
Asp
Lys
Val
85

Ala
Tyr
Lys

Glu

Asn
165

Leu Thr Asp

Trp
Pro
Gly
Tyr
70

Val
Ile
Asn
Asn
Lys
150

Leu

Trp

Thr
Gly
Asp
55

Gly
Ser
Phe
Asn
Arg

135
Phe

Leu

Lys Lys
25

Gly Trp

40

Asp Arg

Pro Val
Ser Tyr
Ser Asn
105
Ala Met
120
Lvs Leu
Lys His

Thr Arg

Glu Glu

84

Gly
10

Ser
Pro
Pro
Phe
Glu
90

Arg
Leu
Val
Val
1le

170
Leu

510

LLeu Val Thr Phe

Gln Lys Pro Ser
30
Val Ile Gly His
45
Leu Ala Arg Lys
60

Thr Phe Arg Leu
75

Ala Val Lys Asp

Pro Ala Phe Leu
110

Phe Leu Ala Asn

125
Fle Gln Glu Val
140

Arg Phe Ala Arg

155

Asp Gly Asn Ser

Asn Phe Gly Leu

Thr
15

Lys
Leu
Leu
Gly
Cys
95

Tyr
Tyr
Leu
Tle
Ser

175
lle

Phe
Pro
Phe
Gly
Leu
80

Phe
Gly
Gly
Ser
Gln
160

Thr

Val
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Lys
Val
Glu
225
Asp
Asp
Lys
Val
Asp
305
Asp
Asn
Gly
Leu
Leu
385
His
Arg
Phe
Pro
Gln
465

Arg

Thr

Met
Glu
210
Phe
Phe
Ser
Met
Leu
290
Thr
Thr
Gln
Lys
Gln
370
Leu
Ile
Asp
lle
Phe
450
Val
Thr

lle

Tle
195
Arg
Val
Gln
Val
Glu

275
Ser

Val
Val
Lys
Asp
K )
Ala
Val
Pro
Pro
Ala
435
Gly
Glu

Pro

Arg

180
Ala Gly

Phe Lys
Leu Trp

Gly His
245

Phe Gln

260

Val Asn

Lys Met
Ile Lys

Ala Leu
325

Ala Leu

340

Arg Trp

Ile Val
Pro His

Lys Gly
405

Lys Leu

420

Thr Asp

Ser Gly
His Leu
Asn Asp

485

Lys Val
500

Lys
Lys
Asp
230
Val
Asn
Ala
Ser
Ala
310
His
Thr

Val

Glu
390
Thr

Trp
Ile
Arg
Thr
470

Glu

Asn

Asn

Ala
215
Ala
Lys
Trp
Glu
Asn
295
Thr
Tle
Lys
Glu
Glu
375
Asn
Arg
Ser
Asp
Arg
455
Met

Pro

Pro

Tyr
200
Phe
Phe
Ala
Leu
Gly
280
Glu
Val
Asn
Ala
Glu
3600
Val
Val
Leu
Asp
Phe
440
Ser
Ala

Leu

Val

185
Glu

Lys
Pro
Met
Glu
265
Asn
Tyr
Phe
Tep
Gln
345
Ser
Leu
Glu
Phe
Pro
425
Arg
Cys
Hig
Asp

Glu
505

85

Ser

Asp

Ile

Lys
250
Glu
Glu
Leu
Ser
Gly
330
Glu
Asp
Arg
Asp
Ala
410
Asp
Gly
Pro
Leu
Met

490
Leu

Gly
Phe
Pro
235
Arg
His
Gln
Gly
Leu
315
Met
Glu
Ile
Leu
Cys
395
Asn
Thr
Gln
Gly
Tle
475

Lys

Ile

Lys
Met
220
Leu
Thr
Tle
Asp
Glu
300
Val
Ala
{le
Lys
Tyr
380
Val
Val
Phe
Tyr
Met
460
Gln
Glu

Ile

Gly
2056
Ile
Phe
Phe
Asn
Phe
285
Gly
Leu
beu
Asp
Asp

365
Pro

Val
Met
Asp
Tyr
445
Thy
Gly

Gly

Ala

190
Asp

Leu
Lys
Lys
Lys
270
1le
Tyr
Asp
Leu
Thr
350
Leu
Ser
Ser
Lys
Pro
430
Eys
Tyr
Phe

Ala

Pro
510

Glu
Ser
Trp
Asp
255
Arg
Asp
Ser
Ala
Ile
3356
Lys

Val

Gly

Leu
415
Glu

Tyr
Ala

Asn

Gly
495
Arg

Gln
Met
Val
240
Tle
Glu
Val
Arg
Ala
320
Asn
Val
Tyr
Pro
Tyr
400
Gln
Arg
Tle
Leu
Tyr
480
Tle

Leu
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Ala Pro Glu Leu Tyr
515

<2107 25

211> b17

<212> PRT

(213> MM (Nicotiana tabacum)

220>

221> A4k

222> (1)... 61D

<223> CYP82E4 P458S 544

<400 25

Met Leu Ser Pro Ile Glu Ala Ile Val Gly Leu
1 5 10

Lew Phe Phe Phe Leu Trp Thr Lys Lys Ser Gln

20 25
Leu Pro Pro Lys 1le Pro Gly Gly Trp Pro Val
35 40
His Phe Asn Asp Asp Gly Asp Asp Arg Pro Leu
50 bb

Asp Leu Ala Asp Lys Tyr Gly Pro Val Phe Thr

65 70 75

Pro Leu Val Leu Val Val Ser Ser Tyr Glu Ala

85 90

Val
Lys
Tle
Ala
60

Phe

Val

Ser Thr Asn Asp Ala Ile Phe Ser Asn Arg Pro Ala

100 105
Asp Tyr Leu Gly Tyr Asn Asn Ala Met Leu Phe
115 120
Pro Tyr Trp Arg Lys Asn Arg Lys Leu Val lle
130 135
Ala Ser Arg Leu Glu Lys Phe Lys His Val Arg
145 150 155
Ala Ser Ile Lys Asn Leu Tyr Thr Arg Ile Asp
165 170
Ile Asn Leu Thr Asp Trp Leu Glu Glu Leu Asn
180 185
Lys Met Tle Ala Gly Lys Asn Tyr Glu Ser Gly
195 200

86

Leu
Gln
140
Phe
Gly
Phe

Lys

Thr Phe

Pro Ser
30

Gly His

45

Arg Lys

Arg Leu
Lys Asp

Phe Leu
110

Ala Asn

125

Glu Val

Ala Arg
Asn Ser
Gly Leu

190

Gly Asp
205

Thr
15

Lys
Leu
Leu
Gly
Cys
95

Tyr
Tyr
Leu
lle
Ser
175
Tle

Glu

Phe
Pro
Phe
Gly
Leu
80

Phe
Gly
Gly
Ser
Gln
160
Thr

Val

Gln
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Val
Glu
225
Asp
Asp
Lys
Val
Asp
305
Asp
Asn
Gly
Leu
Leu
385
His
Arg
Phe
Pro
Gln
465
Arg

Thr

Ala

Glu
210
Phe
Phe
Ser
Met
Leu
290
Thr
Thr
Gln
Lys
Gln
370
Leu
Ile
Asp
Tle
Phe
450
Val
Thr

fle

Pro

Arg
Val
Gln
Val
Glu
275
Ser
Val
Val
Lys
Asp
355
Ala
Val
Pro
Pro
Ala
435
Gly
Glu
Pro
Arg

Glu
515

Phe Lys
Leu Trp

Gly His
245

Phe Gln

260

Val Asn

Lys Met
Ile Lvs

Ala Leu
325
Ala Leu
340
Arg Trp

Ile Val
Pro His

Lys Gly
405

Lys Leu

420

Thr Asp

Ser Gly
His Leu

Asn Asp
485

Lys Val

500

Leu Tyr

Lys Ala Phe Lys

Asp
230
Val
Asn
Ala
Ser
Ala
310
His
Thr
Val
Lys
Glu
390
Thr
Trp
Ile
Arg
Thr
470
Glu

Asn

215
Ala Phe

Lys Ala
Trp Leu

Glu Gly
280

Asn Glu

295

Thr Val

Ile Asn
Lys Ala

Glu Glu
360

Glu Val

375

Asn Val

Arg Leu

Ser Asp

Asp Phe
440

Arg Ser

455

Met Ala

Pro Leu

Pro Val

Pro
Met
Glu
265
Asn
Tyr
Phe
Trp
Gln
245
Ser
Leu
Glu
Phe
Pro
425
Arg
Cys
His
Asp

Glu
505

87

Asp Phe

Ile Pro
235

Lys Arg

250

Glu His

Glu Gln
Leu Gly

Ser Leu
315

Gly Met

330

Glu Glu

Asp Tle
Arg Leu

Asp Cys
395
Ala Asn
410
Asp Thr

Gly (Gln
Ser Gly

Leu Ile
475

Met Lys

490

Leu 1le

Met
220
Leu
Thr
Tle
Asp
Glu
300
Val
Ala
Ile
Lys
Tyr
380
Val
Val
Phe
Tyr
Met
460
Gln

Glu

Ile
Phe
Phe
Asn
Phe
285
Gly
Leu
Leu
Asp
Asp
365
Pro
Val
Met
Asp
Tyr
445
Thr

Gly

Gly

Leu
Lys
Lys
Lys
270
Ile
Tyr
Asp
Leu
Thr
350
Leu
Pro
Ser
Lys
Pro
430
Lys
Tyr

Phe

Ala

Ser
Trp
Asp
255
Arg
Asp
Ser
Ala
Tle
335
Lys
Val
Gly
Gly
Leu
415
Glu
Tyr
Ala

Asn

Gly
495

Lle Ala Pro Arg

510

Met
Val
240
Tle
Glu
Val
Are
Ala
320
Asn
Val
Tyr
Pro
Tyr
400
Gln
Arg
Tle
Leu
Tyr
480

Ile

Leu
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210> 26

211> 517

<212> PRT

<213> HHEMPWE (Nicotiana tabacum)

<400> 26
Met Val Ser Pro Val Glu Ala Ile Val Gly Leu Val Thr Leu Thr Leu
1 5 10 15
Leu Phe Tyr Phe Leu Trp Pro Lys Lys Phe Gln Ile Pro Ser Lys Pro
20 25 30
Leu Pro Pro Lys lle Pro Gly Gly Trp Pro Val Ile Gly His Leu Phe
35 40 45
Tyr Phe Asp Asp Asp Gly Asp Asp Arg Pro Leu Ala Arg Lys Leu Gly
50 55 60
Asp Leu Ala Asp Lyvs Tyr Gly Pro Val Phe Thr Phe Arg Leu Gly Leu
15} 70 Th 8]0
Pro Leu Val Leu Val Val Ser Ser Tyr Glu Ala Val Lys Asp Cys Phe
85 90 95
Ser Thr Asn Asp Ala Ile Phe Ser Asn Arg Pro Ala Phe Leu Tyr Gly
100 105 110
Glu Tyr Leu Gly Tyr Ser Asn Ala Met ‘Leu Phe Leu Thr Lys Tyr Gly
115 120 125
Pro Tyr Trp Arg Lys Asn Arg Lys Leu Val Ile Glon:Glu Val Leu Ser
130 135 140
Ala Ser Arg Leu Glu Lys Leu Lys His Val Arg Phe Gly Lys Ile Gln
145 150 155 160
Thr Ser Ile Lys Ser Leu Tyr Thr Arg Ile Asp Gly Asn Ser Ser Thr
165 170 175
Ile Asn Leu Thr Asp Trp Leu Glu Glu Leu Asn Phe Gly Leu Ile Val
180 185 190
Lys Met Ile Ala Glv Lys Asn Tyr Glu Ser Gly Lys Gly Asp Glu Gln
195 200 205
Val Glu Arg Phe Arg Lys Ala Phe Lys Asp Phe Ile Ile Leu Ser Met
210 215 220
Glu Phe Val Leu Trp Asp Ala Phe Pro Ile Pro Leu Phe Lys Trp Val
225 230 23b 240
Asp Phe Gln Gly His Val Lys Ala Met Lys Arg Thr Phe Lys Asp Ile
245 250 255
Asp Ser Val Phe Gln Asn Trp Leu 6lu 6lu His Val Lys Lys Arg Glu
260 265 270

[0050]

88
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Lvs Met Glu
275
Val Leu Ser
290
Asp Thr Val
305
Asp Thr Val

Asn Gln His

Gly Lys Glu
355
Leu Gln Ala
370
Leu Leu Val
385
His Ile Pro

Arg Asp Pro

Phe Phe Ala
435
Pro Phe Gly
450
Gln Ala Glu
465
Lys Thr Pro

Thr Ile Arg
Ala Pro Glu

515

210> 27
211> 517
<212> PRT

Val Asn Ala Gln Gly Asn Glu Gln Asp

Lys
Tle
Ala
Ala
340
Arg
ITle
Pro
Lys
Lys
420
Asp
Ser
His
Asn
Lys

500
Leu

Met
Lys
Leu
325
Leu
Trp
Val
His
Gly
4056
Leu
Asp
Gly
Leu
Asp
485
Val

Tyr

Ser

Ala
310
His

Lys
Val
Lys
Glu
390
Thr
Trp
Ile
Arg
Thr
470

Glu

Asn

280
Asn Glu
295
Thr Val

Met Asn
Lys Ala

Glu Glu
360

Glu Val

375

Asn Val

Arg Leu

Ser Asn

Asp Tyr
440

Arg Ser

455

Ile Ala

Pro Leu

Pro Val

Tyr
Phe
Trp
Gln
345
Ser
Leu
Glu
Phe
Pro
425
Arg
Cys
His
Asp

Glu
505

213> R E (Nicotiana tabacum)

220>
<221> Bk

89

Leu Asp

Ser Leu
315

Gly ‘Met

330

Glu Glu

Asp lle
Arg Leu

Asp Cys
395
Ala Asn
410
Asp Lys

Gly Gln
Pro Gly

Leu Ile
475

Met Lys

490

Val Thr

Glu
300
Val
Ala
Tle
Lys
Tyr
380
Val
Val
Phe
His
Met
460
Gln
Glu

Ile

Phe Ile
285
Gly Tyr

Leu Asp
Leu Leu

Asp Lys

350
Asp Leu
365

Pro Pro
Val Ser
Met Lys
Asp Pro
430
Tyr Glu
445
Thr Tyr
Gly Phe
Gly Ala

Thr Ala
510

Asp
Ser
Ala
Tle
335
Lys
Val
Gly
Gly
Leu
415
Glu
Phe
Ala
Asn
Gly

495
Arg

Val
Arg
Ala

320
Asn

Val
Tyr
Pro
Tyr
400
Gln
Arg
Ile
Leu
Tyr
480

Leu

Leu
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222> (... (GBI
<223> CYP82E5 PT72L AFfk

<400> 27

Met Val Ser

1
Leu

Leu
Tyr
Asp
65

Pro
Ser
Glu

Pre

Ala
145
Thr
Ile
Lys
Val
Glu
225
Asp
Asp

Lys

Val

Phe
Pro
Phe
50

Leu
Leu
Thr
Tyr
Tyr
130
Ser
Ser
Asn
Met
Glu
210
Phe
Phe
Ser

Met

Leu

Tyr
Pro
35

Asp
Ala
Yal
Asn
Leu
115
Trp
Arg
Ile
Leu
Tle
195
Arg
Val
Gln
Val
Glu

275
Ser

Pro
Phe
20

Lys
Asp
Asp
Leu
Asp
100
Gly
Arg
Leu
Lys
Thr
180
Ala
Phe
Leu
Gly
Phe
260

Val

Lvs

Val Glu Ala Ile Val Gly Leu Val

5
Leu Trp

Tle Pro
Asp Gly

Lys Tyr
70

Val Val

85

Ala lle

Tyr Ser

Lys Asn

Glu Lys
150

Ser Leu

165

Asp Trp

Gly Lys
Arg Lys
Trp Asp
230
His Val
245
Gln Asn
Asn Ala

Met Ser

Pro Lys

Gly Gly
40

Asp Asp

55

Gly Leu

Ser Ser
Phe Ser

Asn Ala
120

Arg Lys

135

Leu Lys

Tyr Thr

Leu Glu

Asn Tyr
200

Ala Phe

215

Ala Phe

Lys Ala
1rp Leu
Gln Gly

280
Asn Glu

Lys
25

Trp
Arg
Val
Tyr
Asn
105
Met
Leu
His
Arg
Glu
185
Glu

Pro
Met
Glu
2650

Asti

Tyr

90

10
Phe

Pro
Pro
Phe
Glu
90

Arg
Leu
Val
Val
Ile
170
Leu
Ser
Asp
Tle
Lys
250
Glu

Glu

Leu

Gln
Val
Leu
Thr
75

Ala
Pro
Phe
fle
Arg
155
Asp
Asn
Gly
Phe
Pro
235
Arg
His
Gln

Asp

Tle
Tle
Ala
60

Phe
Val
Ala
Leu
Gln
140
Phe
Gly
Phe
Lys
Tle
220
Leu
Thr
Val

Asp

Glu

Thr
Pro
Gly
45

Arg
Arg
Lyvs
Phe
Thr
125
Glu
Gly
Asn
Gly
Gly
205
Ile
Phe
Phe
Lys
Phe

285
Gly

Leu
Ser
30

His
Lys

Leu

Ser
Leu
190
Asp
Leu
Lys
Lys
Lys
270
fle

Tyr

Thr
15

Lys
Leu
Leu
Gly
Cys
95

Tyr
Tyr
Leu
Ile
Ser
175
Tle
Glu
Ser
Trp
Asp
255
Arg

Asp

Ser

Leu
Pro
Phe
Gly
Leu
80

Phe
Gly
Gly
Ser
Gln
160
Thr
Val
Gln
Met
Val
240
Tle
Glu
Val

Arg
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Asp
305
Asp
Asn
Gly
Leu
Leu
385
His
Arg
Phe
Pro
Gln
465
Lys

Thr

Ala

<2107
21>
212>
213>

290
Thr

Thr
Gln
Lys
Gln
370
Leu
Ile
Asp
Phe
Phe
450
Ala
Thr

Ile

Pro

220>

221>
222>
223>

28

517
PRT
T (Nicotiana tabacum)

295

Val Ile Lys Ala Thr

Val
His
Glu
355
Ala
Val
Pro

Pro

Ala
435
Gly
Glu
Pro

Arg

Glu
515

B
(... 61D
CYP82E5 L143F ZBfk

Ala
Ala
340
Arg
Tle
Pro
Lys
Lys
420

Asp

Ser

Asn

Lys
500
Leu

Leu
3256
Leu
Trp
Val
His
Gly
405
Leu
Asp
Gly
Leu
Asp
4856
Val

Tyr

310
Hig Met

Lys Lys
Val Glu

Lys Glu
375

Glu Asn

390

Thr Arg

Trp Ser
Ile Asp

Arg Are
455

Thr Tle

470

Glu Pro

Asn Pro

Val
Asn
Ala
Glu
360
Val
Val
Leu
Asn
Tyr

440
Ser

Ala

Leu

Val

Phe
Trp
Gln
345
Ser
Leu
Glu
Phe
Pro
425
Arg
Cys
His
Asp

Glu
505

91

Ser
Gly
330
Glu
Asp
Arg
Asp
Ala
410
Asp
Gly
Pro
Leu
Met

490
Val

Leu
315
Met
Glu
Ile
Leu
Cys
395
Asn
Lys
Gln
Gly
Ile
475

Lys

Thr

300
Val

Ala
Ile
Lys
Tyr
380
Val
Val
Phe
His
Met
460

Gln

Glu

Leu
Leu
Asp
Asp
365
Pro
Val
Met
Asp
Tyr
445
Thr

Gly

Gly

Asp
Leu
Lys
350
Leu
Pro
Ser
Lys
Pro
430
Glu
Tyr

Phe

Ala

Ala
Tle
33bh
Lys
Val
Gly
Gly
Leu
415
Glu
Phe
Ala

Asn

Gly
495

Ile Thr Ala Arg

510

Ala
320
Asn
Val
Tyr
Pro
Tyr
400
Gln
Arg
Tle
Leu
Tyr
480

Leu

Leu
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<400> 28

Met
1
Leu
Leu
Tyr
Asp
65
Pro
Ser
Glu

Pro

Ala
145
Thr
Ile
Lys
Val
Glu
225
Asp
Asp
Lys

Val

Asp
305

Val
Phe
Pro
Phe
50

Leu
Leu
Thr
Tyr
Tyr
130
Ser
Ser
Asn
Met
Glu
210
Phe
Phe
Ser
Met
Leu

290
Thr

Ser
Tyr
Pro
35

Asp
Ala
Val
Asn
Leu
115
Trp
Arg
Tle

Leu

Ile
195
Arg

Val
Gln
Val
Glu
275

Ser

Val

Pro

Phe
20

Lys
Asp
Asp
Leu
Asp
100
Gly

Arg

Leu

Thr
180
Ala
Phe
Leu
Gly
Phe
260
Val

Lys

{le

Val
Leu
Ile
Asp
Lys
Val

85
Ala

Glu
Ser
165
Asp
Gly
Arg
Trp
His
245
Gln
Asn

Met

Lys

Glu
Trp
Pro
Gly
Tyr
70

Val
Tle
Ser
Asn
Lys
150
Leu
Trp
Lys
Lys
Asp
230
Val
Asn
Ala

Ser

Ala
310

Ala 1le
Pro Lys

Gly Gly
40

Asp Asp

55

Gly Pro

Ser Ser
Phe Ser
Asn Ala

Arg Lys
135
Leu Lys

Tyr Thr
Leu Glu

Asn Tyr
200
Ala Phe
215
Ala Phe

Lys Ala
Trp Leu

Gln Gly
280

Asn Glu

295

Thr Val

Val Gly Leu

Lys
25

Trp
Arg
Val
Tyr
Asn
105
Met

Leu

His

Glu
185
Glu
Lys
Pro
Met
Glu
265
Asn

Tyr

Phe

92

10
Phe

Pro
Pro
Phe
Glu
90

Arg
Leu
Val
Val
1le
170
Leu
Ser
Asp
Ile
Lys
250
Glu
Glu

Leu

Ser

Gln
Val

Leu

Thr
75

Ala
Pro
Phe
Ile
Arg
155

Asp

Asn

Phe
Pro
23b
His
Gln
Asp

Leu
315

Val
Tle
Tle
Ala
60

Phe
Val
Ala
Leu
Gln
140
Phe
Gly
Phe
Lys
Tle
220
Leu
Thr
Val
Asp
Glu

300
Val

Thr
Pro
Gly
45

Arg
Arg
Lys
Phe
Thr
125
Glu
Gly
Asn
Gly
Gly
205
Ile
Phe
Phe
Lys
Phe
285

Gly

Len

Leu
Ser
30

His
Lys

Leu

Asp

Ser
Leu
190
Asp
Leu
Lys
Lys
Lys
270
Ile

Tyr

Asp

Thr
15

Lys
Leu
Leu
Gly
Cys
95

Tyr
Tyr
Phe
Ile
Ser
175
Ile
Glu
Ser
Trp
Asp
255
Arg
Asp

Ser

Ala

Leu
Pro
Phe
Gly
Leu
80

Phe
Gly
Gly
Ser
Gln
160
Thr
Val
Gln
Met
Val
240
Tle
Glu
Val

Arg

Ala
320
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Asp Thr Val Ala Leu His Met Asn Trp
325
Asn Gln His Ala Leu Lys Lys Ala Gln
340 345
Gly Lys Glu Arg Trp Val Glu Glu Ser
355 360
Leu Gln Ala Ile Val Lys Glu Val Leu
370 375H
Leu Leu Val Pro His Glu Asn Val Glu
385 390
His Ile Pro Lys Gly Thr Arg Leu Phe
405
Arg Asp Pro Lys Leu Trp Ser Asn Pro
420 425
Phe Phe Ala Asp Asp Ile Asp Tvr Arg
435 440
Pro Phe Gly Ser Gly Arg Arg Ser (ys
450 455
Gln Ala Glu His Leu Thr Ile Ala His
465 470
Lys Thr Pro Asn Asp Glu Pro Leu Asp
485
Thr 1le Arg Lys Val Asn Pro Val Glu
500 5056
Ala Pro Glu Leu Tyr
515

210> 29

211> 517

<212> PRT

213> A (Nicotiana tabacum)

220>

221> Ak

222> (D)... (BIT)

223> CYP82EH S174L Ak

<400> 29

Gly Met Ala Leu Leu

330
Glu Glu

Asp 1le
Arg Leu

Asp Cys

395
Ala Asn
410

Asp Lys
Gly Gln
Pro Gly

Leu 1le
47h

Met Lys

490

Val Thr

lle
LY S
Tyr
330
Val
Val
Phe
His
Met
460
Gln

Glu

Tle

Asp
Asp

365
Pro

Val
Met
Asp
Tyr
445
Thr
Gly

Gly

Thr

Lys
350
Leu
Pro
Ser
Lys
Pro
430
Glu
Tyr
Phe

Ala

Ala
510

Tle
335
Lys
Val
Gly
Gly
Leu
415
Glu
Phe
Ala
Asn
Gly

495
Arg

Asn
Val
Tyr
Pro
Tyr
400
Gln
Arg
{le
Leu
Tyr
480

Leu

Leu

Met Val Ser Pro Val Glu Ala Tle Val Gly Leu Val Thr Leu Thr Leu

1 5

93

10

15
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Leu
Leu
Tyr
Asp

65
Pro

Pro
Ala
145
Thr
Ile
Lys
Val
Glu
295
Asp
Asp
Lys
Val
Asp
305

Asp

Asn

Phe
Pro
Phe
50

Leu
Leu
Thr
Tyr
Tyr
130
Ser
Ser
Asn
Met
Glu
210
Phe
Phe
Ser
Met
Leu
290
Thr

Thr

Gln

Tyr
Pro
35

Asp
Ala
Val
Asn
Leu
115
Trp
Arg
1le
Leu
Ile
195
Arg
Val
Gln
Val
Glu
275
Ser
Val

Val

His

Phe
20

Lys
Asp
Asp
Leu
Asp
100
Gly
Arg
Leu
Lys
Thr
180
Ala
Phe
Leu
Gly
Phe

260
Val

Ile
Ala

Ala

Leu
lle
Asp
Lys
Val
85

Ala
Tyr
Lys
Glu
Ser
165
Asp
Gly
Arg
Trp
His
245
Gln

Asn

Met

Leu
325
Leu

Pro
Gly
Tyr
70

Val
Ile
Ser
Asn
Lys
150
Leu
Trp
Lys
Lys
Asp
230
Val
Asn
Ala

Ser

Ala
310
His

Lys

Pro Lys Lys

Gly
Asp
55

Gly
Ser
Phe
Asn
Arg
135
Leu
Tyr
Leu
Asn
Ala
215
Ala
Lys
Trp
Gln
Asn
295
Thr

Met

Lys

Gly
40

Asp
Pro
Ser
Ser
Ala
120
Lvs
Lys
Thr
Glu
Tyr
200
Phe
Phe
Ala
Leu
Gly
280
Glu
VYal
Asn

Ala

25
Trp

Arg

Val
Tyr
Asn
105
Met
Leu
His
Arg
Glu
185
Glu
Lys
Pro
Met
Glu
265
Asn
Tyr
Phe

Trp

Gln

94

Phe

Pro

Pro Leu

Phe
Glu
90

Arg
Leu
Val
Val
1le
170
Leu
Ser
Asp
1le
Lys
250
Glu
Glu
Leu
Ser
Gly

330
Glu

Gln

Yal

Thr
75

Ala
Pro
Phe
Tle
Arg
1b5
Asp
Asn
Gly
Phe
Pro
235
Arg
His
Gln
Asp
Leu
315

Met

Glu

Ile Pro Ser

lle
Ala
60

Phe
Val
Ala
Leu
Gln
140
Phe
Gly
Phe
Lys
Ile
220
Leu
Thr
Val
Asp
Glu
300

Val

Ala

Gly
45

Arg
Arg
Lys
Phe
Thr
125
Glu
Gly
Asn
Gly
Gly
205
Ile
Phe
Phe
Lys
Phe

285
Gly

30
His

Lys
Leu
Asp
Leu
110
Lys
Val
Lys
Leu
Leu
190
Asp
Leu
Lys
Lys
Lys
270

ile

Tyr

Leu Asp

Leu

Leu

Tle Asp Lys

Leu
Leu
Gly
Cys
95

Tyr
Tyr
Leu
lle
Ser
175
Tle
Glu
Ser
Trp
Asp
255
Arg
Asp
Ser
Ala
Tle

335
Lys

Pro
Phe
Gly
Leu
80

Phe
Gly
Gly
Ser
Gln
160
Thr
Val
Gln
Met
Val
240
Tle
Glu
Val
Arg
Ala
320

Asn

Val
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[0057]

Gly Lys

Leu Gln
370

Leu Leu

385

His Tle

Arg Asp
Phe Phe
Pro Phe
450
Gln Ala
465
Lys Thr
Thr Ile

Ala Pro

<210> 30

340
Glu Arg
355

Ala

Trp

Ile Val

Val Pro His
Gly
405

Leu

Pro Lys
Lys
420
Ala Asp Asp
435
Gly

Pro

Ser Gly

Glu His Leu

Pro Asn Asp
485

Lys Val

500

Glu Leu Tyr

b1b

Arg

211> 517
<212> PRT
213> M E Nicotiana tabacum)

<220>

221> Atk
222> (... GBI
<223> CYP82E5 M2241 AFfk

<400> 30
Met Val Ser Pro Val Glu Ala 1le Val Gly Leu Val Thr Leu Thr Leu

1

5

Val Glu Glu
360

Glu Val

37H

Asn Val

Lys

Glu
390
Thr Arg Leu

Trp Ser Asn
Tle Asp Tyr

440
Arg Arg Ser

455

Thr Ile Ala
470
Glu Pro Leu

Asn Pro Val

345
Ser Asp Tle

Leu Arg leu

Glu Asp Cys
3956
Phe Ala Asn
410
Pro Asp Lys
425
Arg Gly Gln

Cys Pro Gly

His Leu Ile
475
Asp Met Lys
490
Glu Val Thr
505

10

Lys
Tyr
380
Val
Val
Phe
His
Met
460
Gln
Glu

{le

Asp
365
Pro
Val
Met
Asp
Tyr
445
The
Gly
Gly

Thr

Leu Phe Tyr Phe Leu Trp Pro Lys Lys Phe Gln Ile Pro

20

25

350
Leu

Val Tyr

Pro Gly Pro

Ser Gly Tyr
400

Leu Gln

415
Glu

Lys
Pro Arg
430
Glu

Phe lle

Tyr Ala Leu

Phe Asn Tyr
480
Ala Gly Leu

495
Ala Arg

510

Leu

15
Ser Lys Pro
30

Leu Pro Pro Lys lle Pro Gly Gly Trp Pro Val Lle Gly His Leu Phe

95
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[0058]

Tyr
Asp
65

Pro
Ser
Glu
Pro
Ala
145
Thr
Tle
Lys
Val
Glu
225
Asp
Asp
Lys
Val
Asp
305

Asp

Asn

Phe
50

Leu
Leu

Thr

Tyr

35

Asp Asp Asp

Ala

Val

Asn

Leu

115

Asp
Leu
Asp

100
Gly

Tyr Trp Arg

130
Ser

Ser
Asn
Met
Glu
210
Phe
Phe
Ser
Met
Leu
290
Thr

Thr

Gln

Arg
Tle
Leu
Tle
195
Arg
Val
Gln
Val
Glu
275

Ser

Val

Val Ala

Leu
Lys
Thr
180
Ala
Phe
Leu
Gly
Phe
260
Val

Lys

Tle

Lys
Val
85

Ala
Tyr
Lys
Glu
Ser
165
Asp
Gly
Arg
Trp
His
245
Gln
Asn
Met

Lys

Leu
325

His Ala Leu

340

Gly Lys Glu Arge Trp

355

Gly
Tyr
70

Val
Ile
Ser
Asn
Lys
150
Leu
Trp
Lys
Lys
Asp
230
Val
Asn
Ala
Ser
Ala
310
His
Lys

Val

Asp
55

Gly
Ser
Phe
Asn
Arg
1356
Leu
Tyr
Leu
Asn
Ala
215
Ala
Lys
Trp
Gln
Asn
295
Thr
Met

Lys

Glu

40
Asp

Pro
Ser
Ser

Ala
120
Lys
Lys
Thr
Glu
Tyr
200
Phe
Phe
Ala
Leu
Gly
280
Glu
Val
Asn

Ala

Glu
360

Arg
Val
Tyr
Asn
1056
Met
Len
His
Arg
Glu
185
Glu
Lys
Pro
Met
Glu
266
Asn

Tyr

Phe

Gln
345
Ser

96

Pro
Phe
Glu
90

Arg
Leu
Val
Val
Tle
170
Leu
Ser
Asp
lle
Lys
2560
Glu
Glu
Leu
Ser
Gly
330

Glu

Asp

Leu
Thr
75

Ala
Pro
Phe
Tle
Arg
1565
Asp
Asn
Gly
Phe
Pro
235
Arg
His
Gln
Asp
Leu
315
Met

Glu

Ile

Ala
60

Phe
Val
Ala
Leu
Gln
140
Phe
Gly
Phe
Lys
Ile
220
Leu
Thr
Val
Asp
Glu
300
Val
Ala

{le

45
Arg

Arg
Lys
Phe
Thr
125
Glu
Gly
Asn
Gly
Gly
205
lle
Phe
Phe
Lys
Phe
285
Gly
Leu
beu

Asp

Asp
365

Lys
Leu
Asp
Leu
110
Lys
Val
Lys
Ser
Leu
190

Asp

Leu

Lys
270
1le
Tyr
Asp
Leu
Lys

350
Leu

Leu
Gly
Cys
95

Tyr
Tyr
Leu
Tle
Ser
175
Ile
Glu
Ser
Trp
Asp
255
Arg
Asp
Ser
Ala
Tle
3356

Lys

Val

Gly
Leu
80

Phe
Gly
Gly
Ser
Gln
160
Thr
Val
Gln
lle
Val
240
Tle
Glu
Val
Arg
Ala
320
Asn

Val

Tyr
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[0059]

Leu Gln Ala Ile Val Lys Glu Val Leu Arg Leu Tyr Pro Pro Gly Pro
370 375 380
Leu Leu Val Pro His Glu Asn Val Glu Asp Cys Val Val Ser Gly Tyr
385 390 395 400
His Ile Pro Lys Gly Thr Arg Leu Phe Ala Asn Val Met Lys Leu Gln
405 410 415
Arg Asp Pro Lys Leu Trp Ser Asn Pro Asp Lys Phe Asp Pro Glu Arg
420 425 430
Phe Phe Ala Asp Asp Ile Asp Tyr Arg Gly Gln His Tyr Glu Phe Ile
435 440 445
Pro Phe Gly Ser Gly Arg Arg Ser Cys Pro Gly Met Thr Tyr Ala Leu
450 455 460
GIn Ala Glu His Leu Thr Tle Ala His Eeu Tle Gln Gly Phe Asn Tyr
465 470 475 480
Lys Thr Pro Asn Asp Glu Pro Leu Asp Met Lys Glu Gly Ala Gly Leu
485 490 495
Thr Ile Arg Lys Val Asn Pre Val Glu Val Thr Ile Thr Ala Arg Leu
500 505 510
Ala Pro Glu Leu Tyr
515

<210> 31

211> 517

<212> PRT

<213> M E (Nicotiana tabacum)

£220>

221> Atk

<2225 (1)... (G17)

€293> CYP82E5 P235S AF{k

<400> 31
Met Val Ser Pro Val Glu Ala Ile Val Gly Leu Val Thr Leu Thr Leu
1 5 10 1h
Leu Phe Tyr Phe Leu Trp Pro Lys Lys Phe Gln Ile Pro Ser Lys Pro
20 25 30
Leu Pro Pro Lys Ile Pro Gly Gly Trp Pro Val Ile Gly His Leu Phe
35 40 45
Tyr Phe Asp Asp Asp Gly Asp Asp Arg Pro Leu Ala Arg Lys Leu Gly
50 55 60

97
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Asp
65

Pro
Ser
Glu

Pro

Ala
145
Thr
Ile
Lys
Val
Glu
225
Asp
Asp
Lys
Val
Asp
305
Asp
Asn
Gly

Leu

Leu

Leu
Leu
Thr
Tyr
Tyr
130
Ser
Ser
Asn
Met
Glu
210
Phe
Phe
Ser
Met
Leu
290
Thr
Thr
Gln

Lys

Gln
370

Ala Asp Lys

Val
Asn
Leu
115
Trp
Arg
Ile
Leu
Ile
195
Arg
Val
Gln
Val
Glu
275
Ser

Val

Val

Leu
Asp
100
Gly
Arg
Leu
Lys
Thr
180
Ala
Phe
Leu
Gly
Phe
260
Val
Lys

Tle

Ala

Val
85

Ala
Tyr
Lys
Glu
Ser
165
Asp
Gly
Arg
Trp
His
245
Gln
Asn
Met

Lys

Leu

325

His Ala Leu

Glu
355
Ala

340
Arg

Ile

Leu Val Pro

Trp

Yal

His

Tyr
70

Val
Ile
Ser
Asn
Lys
150
Leu
Trp
Lys
Lys
Asp
230
Val
Asn
Ala
Ser
Ala

310
His

Val

Lys

Glu

Gly Pro
Ser Ser
Phe Ser

Asn Ala
120

Arg Lys

135

Leu Lys

Tyr Thr
Leu Glu

Asn Tyr
200
Ala Phe
215
Ala Phe

Lys Ala

Trp Leu

Gln Gly
280

Asn Glu

295

Thr Val

Met Asn
Lys Ala

Glu Glu
360

Glu Val

375

Asn Val

Val
Tyr
Asn
105
Met
Leu
His
Arg
Glu
185
Glu
Lys
Pro
Met
Glu
265
Asn
Tyr
Phe
Trp
Gln
245
Ser

Leu

Glu

98

Phe Thr
75

Glu Ala

90

Arg Pro

Leu Phe
Val Tle

Val Arg
155

Ile Asp

170

Leu Asn

Ser Gly
Asp Phe

Ile Ser
23b

Lys Arg

250

Glu His

Glu Gln /

Leu Asp

Ser Leu
315

Gly Met

330

Glu Glu

Asp Tle

Arg Leu

Asp Cyvs

Phe

Val

Ala

Leu
Gln
140
Phe
Gly
Phe
Lys
Lle
220
Leu
Thr
Val
Asp
Glu
300
Val
Ala
Ile
Lys
Tyr

380
Val

Arg

Phe
Thr
125
Glu
Gly
Asn
Gly
Gly
205
fle
Phe
Phe
Lys
Phe
285
Gly
Leu
Leu
Asp
Asp
3656

Pro

Val

Leu
Asp
Leu
110
Lys
Val
Lys
Ser
Leu
190
Asp
Leu
Lys
Lys
Lys
270
Ile
Tyr
Asp
Leu
Lys
350
Leu

Pro

Ser

Gly
Cys
95

Tyr
Tyr
Leu
Ile
Ser
175
Tle
Glu
Ser
Trp
Asp
255
Arg
Asp
Ser
Ala
1le
335
Val

Gly

Gly

Leu
80

Phe
Gly
Gly
Ser
Gln
160
Thr
Val
Gln
Met
Val
240
Tle
Glu
Val
Arg
Ala
320
Asn
Val
Tyr
Pro

Tyr
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385 390

395

Hlis Ile Pro Lys Gly Thr Arg Leu Phe Ala Asn Val Met Lys Leu

405
Arg Asp Pro Lys Leu Trp Ser Asn Pro
420 425
Phe Phe Ala Asp Asp Ile Asp Tyr Arg
435 440
Pro Phe Gly Ser Gly Arg Arg Ser Cys
450 455
Gln Ala Glu His Leu Thr Ile Ala His
465 470
Lys Thr Pro Asn Asp Glu Pro Leu Asp
485
Thr Ile Arg Lys Val Asn Pro Val Glu
500 505
Ala Pro Glu Leu Tyr
515

210> 32

211> B17

212> PRT

213> B (Nicotiana tabacum)

2207

221> B4R

£222> (1)... (B17)

<223> CYP82E5 A410V AF{A

<400> 32
Met Val Ser Pro Val Glu Ala Ile Val
1 b
[.eu Phe Tyr Phe Leu Trp Pro Lys Lys
20 25
Leu Pro Pro Lys 1le Pro Gly Gly Trp
35 40
Tyr Phe Asp Asp Asp Gly Asp Asp Arg
50 55

Asp Leu Ala Asp Lys Tyr Gly Pro Val
65 70

Pro Leu Val Leu Val Val Ser Ser Tyr

99

410
Asp Lys

Gly Gln
Pro Gly

Leu 1le
475

Met Lys

490

Val Thr

Phe Gln
Pro Val
Pro Leu
Phe Thr

75
Glu Ala

415

Phe Asp Pro Glu
430
His Tyr Glu Phe
445

Met Thr Tyr Ala
460
Gln Gly Phe Asn

Glu Gly Ala Gly

495

Ile Thr Ala Arg
510

Val Thr Leu Thr
15
Tle Pro Ser Lys
30
Ile Gly His Leu
45

Ala Arg Lys Leu
60

Phe Arg Leu Gly

Val Lys Asp Cys

400
Gln

Arg
[le
Leu
Tyr
480

Leu

Leu

Leu
Pro
Phe
Gly
Leu

80
Phe
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Ser
Glu
Pro
Ala
145
Thr
1le
Lys
Val
Glu
225
Asp
Asp
Lys
Val
Asp
305
Asp
Asn
Gly
beu
Leu

385
His

Thr
Tyr
Tyr
130
Ser
Ser
Asn
Met
Glu
210
Phe
Phe
Ser
Met
Leu
290
Thr
Thr
Gln
Lys
Gln

370
Leu

lle

Asn
Leu
115
Trp
Arg

Tle

Leu

Tle

195

Asp
100
Gly

Arg
Leu
Lys
Thr

180
Ala

Arg Phe

Val
Gln
Val
Glu

275

Ser

Val

Val

His

Glu
355

Leu
Gly
Phe

260
Val

Ile
Ala
Ala

340
Arg

Ala Tle

Val

Pro

Pro

Lys

85
Ala

Tyr
Lys
Glu
Ser
165
Asp
Gly
Arg
Trp
His
245
Gln
Asn
Met
Lys
Leu
325
Leu
Trp
Val
His

Gly
405

Ile
Ser
Asn
Lys
150
Leu
Trp
Lys
Lys
Asp
230
Val
Asn
Ala
Ser
Ala

310
His

Val
Lys
Glu

390
Thr

90

Phe Ser Asn Arg

Asn
Arg
1356
Leu
Tyr
Leu
Asn
Ala
215
Ala
Lys
Trp
Gln
Asn
295
Thr
Met
Lys
Glu
Glu
375

Asn

Arg

105
Ala Met
120
Lys Leu

Lys His
Thr Arg

Glu Glu
185

Tyr Glu

200

Phe Lys

Phe Pro
Ala Met
Leu Glu
265
Gly Asn
280
Glu Tyr
Val Phe
Asn Trp
Ala Gln
345
Glu Ser
360
Val Leu
Val Glu

Leu Phe

100

Leu
Val
Val
Ile
170
Leu
Ser
Asp
Ile
Lys
250
Glu
Glu
Leu
Ser
Gly
330
Glu
Asp
Arg

Asp

Val
410

Pro
Phe
Ile
Arg
155
Asp
Asn
Gly
Phe
Pro
235
Arg
His
Gln
Asp
Leu
3158
Met
Glu
Tle
Leu
Cys

395
Asn

Ala
Leu

Gln
140
Phe
Gly
Phe
Lys
Tle
220
Leu

Thr

Val

Glu
300
Val
Ala
Ile
Lys
Tyr
380
Val

Val

Phe
Thr
1256
Glu
Gly
Asn
Gly
Gly
2056
Tle
Phe
Phe
Lys
Phe
285
Gly
Leu
Leu
Asp
Asp
365

Pro

Val

Met

Leu
110
Lys
Val
Lys
Ser
Leu
190
Asp
Leu
Lys
Lys
Lys

270
lle

Leu
Eys
350
Leu
Pro

Ser

Lys

95
Tyr

Tyr
Leu
Tle
Ser
175

Ile

Glu

Gly
Gly
Ser

Gln
160
Thr
Val

Gln

Ser Met

Trp
Asp
255
Arg
Asp
Ser
Ala
Ile
335
Lys
Val
Gly

Gly

Leu
415

Val
240
Tle
Glu
Val
Arg
Ala
320
Asn
Val
Tyr
Pro
Tyr

400
Gln
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[0063]

Lys Leu Trp

420

Arg Asp Pro
425
Asp Tyr Arg
440
Arg Ser Cys
455
Tle Ala His

Phe Phe Ala
435
Pro Phe Gly
450
Gln Ala Glu
465
Lys Thr Pro

Asp lle

Ser Gly Arg

Leu Thr
470

Asp Glu

485

Val Asn

His
Asn Pro Leu Asp

Pro Val Glu
505

Thr Ile Arg Lys
500
Ala Pro Glu Leu

515

Tyr

210>
211>
212>
213>

33
421
PRT
ISHMEE (Nicotiana tabacum)

<220>
221>
222>
223>

(D... 421
CYP82E5 W422Stop ZB{k

<400> 33
Met Val Ser Pro Val Glu Ala Ile Val
1 5
Leu Phe Tyr Phe Leu

20
Leu Pro Pro Lys lle
35
Tyr Phe Asp Asp Asp
50
Asp Leu Ala Asp Lys
65
Pro Leu Val Leu Val
85
Ser Thr Asn Asp Ala
100

Lys Lys
25

Gly Trp

40

Asp Arg

Trp Pro
Pro. Gly

Gly Asp
55

Tyr Gly

70

Val Ser

Pro Val

Ser Tyr

Tle Phe Ser Asn

105

101

Ser Asn Pro Asp Lys Phe Asp Pro

Gly
Pro
Leu
Met

490
Val

Gly
10
Phe

Pro
Pro
Phe
Glu

90
Arg

Glu
430

Gln His Tyr Glu

445
Gly Met Thr Tyr
460

Tle Gln Gly Phe

475

Lys Glu-Gly Ala

Phe
Ala

Asn

Gly

495

Thr Ile Thr Ala Arg
510

Leu Val Thr Leu Thr
15
Gln Ile Pro Ser Lys
30
Ile Gly His
45
Leu Ala Arg Lys
60
Thr Phe Arg Leu Gly
75

Ala Val Lys Asp

Val Leu

Leu

Cys

95

Ata Phe Leu Tyr
110

Pro

Arg
Ile
Leu
Tyr
480

Leu

Leu

Leu
Pro
Phe
Gly
Leu
80

Phe

Gly
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[0064]

Glu Tyr

Pro

Ala
145
Thr
Tle
Lys
Val
Glu
225
Asp
Asp
Lys
Val
Asp
3056
Asp
Asn
Gly
Leu
Leu
385
His

Arg

Tyr
130
Ser
Ser
Asn
Met
Glu
210
Phe
Phe
Ser
Met
Leu
290
Thr
Thr
Gln
Lys
Gln
370
Leu

fle

Asp

Leu
115
Trp
Arg
1le

Leu

Ile
195
Arg
Val
Gln
Val
Glu
275
Ser
Val
Val
His
Glu
355
Ala
Val

Pro

Pro

Gly Tyr Ser Asn Ala Met

Arg Lys
Leu Glu

Lvs Ser
165
Thr Asp
180
Ala Gly

Phe Arg
Leu Trp

Gly His
245

Phe Gln

260

Val Asn

Lys Met
Ile Lys

Ala Leu
325

Ala Leu

340

Arg Trp

Tle Val
Pro His

Lvs Gly

405
Lys Leu
420

Asn
Lys
150
Leu
Trp
Lys
Lys
Asp
230
Val
Asn
Ala
Ser
Ala
310
His
Lys
Val
Lys
Glu

390
Thr

Arg
135
Leu
Tyr
Leu
Asn
Ala
215
Ala
Lys
Trp
Gln
Asn
295
Thr
Met
Lys
Glu
Glu
375

Asn

Arg

120
Lys

Lys
Thr
Glu
Tyr
200
Phe
Phe
Ala
Leu
Gly
280
Glu
Val
Asn
Ala
Glu
360
Val

Val

Leu

Leu
His
Arg
Glu
185
Glu
Lys
Pro
Met.
Glu
265
Asn
Tyr
Phe
Trp
Gln
345
Ser
Leu

Glu

Phe

102

Leu Phe
Val 1le

Val Arg
155

lle Asp

170

Leu Asn

Ser Gly
Asp Phe

Ile Pro
235

Lys Arg

250

Glu His

Glu Gln
Leu Asp

Ser Leu
315

Gly Met

330

Glu Glu

Asp Tle
Arg Leu
Asp Cys

395

Ala Asn
410

Leu

Gln
140
Phe
Gly
Phe
Lys
e
220
Leu
Thr
Val
Asp
Glu
300
Val
Ala
Ile
Lys
Tyr
380
Val

Val

Thr
125
Glu
Gly
Asn
Gly
Gly
205
ITe
Phe
Phe
Lys
Phe
285
Gly
Leu
Leu
Asp
Asp
365

Pro

Val

Met

Lys
Val
Lys
Ser
Leu
190
Asp
Leu
Lvs
Lys
Lys
270
fle
Tyr
Asp
Leu
Lys
350
Leu
Pro

Ser

Lys

Tyr
Leu
Tle
Ser
175
Tle
Glu
Ser
Trp
Asp
255
Arg
Asp
Ser
Ala
Ile
335
Lys
Val
Gly

Gly

Leu
415

Gly
Ser
Gln
160
Thr
Val
Gln
Met
Val
240
Ile
Glu
Val
Arg
Ala

320

Asn
Val
Tyr
Pro
Tyr

400
Gln
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[0065]

<210> 34
<211> 517
<212> PRT

<213> T EIMEL (Nicotiana tabacum)

220>
221> 4Bk

<222> (1)... (G177
<9223> CYP82E5 P4491,

<400> 34

Met Val Ser
1

Leu Phe Tyr

Leu Pro Pro
35
Tyr Phe Asp
50
Asp Leu Ala
65
Pro Leu Val

Ser Thr Asn

Glu Tyr Leu
115
Pro Tyr Trp
130
Ala Ser Arg
145
Thr Ser lle

Ile Asn Leu

Lys Met lle

195

Val Glu Arg
210

Glu Phe Val

Pro
Phe
20

Lys
Asp
Asp

Leu

Asp
100

Gly ’

Arg
Leu
Lys
Thr
180
Ala

Phe

Leu

Val
Leu
Ile

Asp

Val
85

Ala
[yr
Lys
Glu
Ser
165
Asp
Gly

Arg

Trp

Glu
Trp
Pro
Gly
Tyr
70

Val
Ile
Ser
Asn
Lys
150
Leu
Trp
Lys

Lys

Asp

Ala
Pro
Gly
Asp
55

Gly
Ser
Phe
Asn
Arg
135
Leu
Tyr
Leu

Asn

Ala
215
Ala

Tle Val

Lys Lys
25

Gly Trp

40

Asp Arg

Pro Val
Ser Tyr

Ser Asn
105

Ala Met

120
Lys Leu

Lys His

Thr Arg

Glu Glu
185

Tyr Glu

200

Phe Lys

Phe Pro

103

Gly
10

Phe
Pro
Pro
Phe
Glu
90

Arg
Leu
Val
Val
Ile
170
Leu
Ser

Asp

Tle

Leu
Gln
Val
Leu
Thr
75

Ala
Pro
Phe
Ile
Arg
155
Ksp
Asn
Gly

Phe

Pro

Val
ile
lle
Ala
60

Phe
Val
Ala
Leu
Gln
140
Phe
Gly
Phe
Lys
Ile

220
Leu

Thr Leu

Pro Ser
30

Gly His

45

Arg Lys

Arg Leu

Phe Leu
110

Thr Lys

125

Glu Val

Gly Lys
Asn Ser

Gly Leu
190

Gly Asp

205

Ile Leu

Phe Lys

Thr

=

15

Leu

Leu

Cys
95

Tyr
Tyr
Leu
Tle
Ser
175
lle
Glu

Ser

Trp

Leu
Pro
Phe
Gly
Leu
80

Phe
Gly
Gly
Ser
Gln
160
Thr
Val
Gln

Met

Val
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[0066]

225
Asp Phe

Asp Ser
Lys Met

Val Leu
290

Asp Thr

305

Asp Thr

Asn Gln
Gly Lys

Leu Gln
370

Leu Leu

385

His Ile

Arg Asp
Phe Phe

Leu Phe

450
Gln Ala
465

Gln
Val
Glu

275

Ser
Val
Val
His
Glu
355
Ala
Val

Pro

Pro

Ala
435
Gly

Glu

Gly
Phe
260
Val
Lys
Tle
Ala
Ala
340
Arg
Tle
Pro
Lys
Lys
420
Asp

Ser

His

Lys Thr Pro Asn

Thr Tle

Arg

Lys
500

His
245
Gln
Asn
Met
Lys
Leu
325
Leu
Trp
Val
His
Gly
4056
Leu
Asp
Gly
Leu
Asp

485
Val

Ala Pro Glu Leu Tyr

515

210> 35

211> 23

230
Val

Asn
Ala
Ser
Ala
310
His
Lys
Val
Lys
Glu
390
Thr
Trp
Tle
Arg
Thr
470

Glu

Asn

Lys Ala Met Lys

250

Trp Leu Glu Glu

265

Gln Gly Asn Glu
280
Asn Glu Tyr Leu

295
Thr Val

Phe Ser

Met Asn Trp Gly

330

Lys Ala Gln Glu

345

Glu Glu Ser Asp
360

Glu Val
375
Asn Val

Leu Arg

Glu Asp

Arg Leu Phe Ala

410

Ser Asn Pro Asp

425

Asp Tyr Arg Gly
440
Arg Ser Cys Pro

455

Ile Ala His Leu

Pro Leu Asp Met

Pro Val

490
Gla Val
505

104

235
Arg

His
Gln
Asp
Leu
315
Met
Glu
Ile
Leu

-

Cys
395
Asn

Gln
Gly
Lle
475

Lys

Thr

Thr
Val
Asp
Glu
300
Val
Ala
Ile
Lys
Tyr
380
Val
Val
Phe
His
Met
460
Gln

Glu

Tle

Phe
Lys
Phe
285
Gly
Leu
Leu
Asp
Asp

365
Pro

Val
Met
Asp
Tyr
445
Thr
Gly

Gly

Thy

Lys
Lys
270
1le

Tyr

Asp
255
Arg
Asp

Ser

240
Ile

Glu
Val

Arg

Asp Ala Ala

Leu
Lys
350
Leu
Pro
Ser
Lys
Pro
430
Glu
Tyr
Phe

Ala

Ala
510

Ile
335
Lys
Val
Gly
Gly
Leu
415
Glu
Phe
Ala
Asn
Gly

495
Arg

320
Asn

Val
Tyr
Pro
Tyr
400
Gln
Arg
Tle
Leu
Tyr
480

Leu

Leu
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<212> DNA
213> AT

220>
<223> CYP82E10 ZEHMAETF 1 WIEREBIY

<400> 35
gtgatagttt gatteeccaag tge 23

<210> 36

211> 22

<212> DNA
Q13> ALFPH

£220>
<223> CYPB2E10 R ET 1 iR mFIY

<400> 36
cteecaaagt tagattagte cg 22

<210> 37

211> 18

<212> DNA
213> NTFF%

220>
<223> CYPS2E10 RSB T 2 MIER S

<400> 37
aggtegeget gattettg 18

<210> 38
211> 26

<212> DNA
213> ANLIPH

<220>
<223 CYP82E10 REMAE T 2514

<400> 38
agatgaatac ccatctatct aggagt 26

[0067]

105
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<2102
211>
212>
213>

39
2752
DNA

<220>
221>
<222>
223>

220>
221>
222>
<223>

220>
221>
222>
<2237

<2207
221>
<222>
223>

<2207
221>
<2422
223>

400> 39

aaggaagtig
cecatagaage
aaaaatctca
teggecatet
gagaecttage
tagttgtaag
ceaategtee
tggecaatta
cecgetagteg

[0068]

5 UTR
(1)..
CYP82E4v2 5" UTR

. (50)

AP
(51).
CYP82E4v2 #hBF 1 74

.. (989)

W&F
(990). . . (1990)
CYP82EAV2 W& T4

S BF
(1991). .. (2602)
CYP82E4v2 #MET 2 e

3 UTR
(2603). .. (2685)
CYP82FE4v2 3’ UTR

ccgatagtta
cattgtagga
aaaaccttea
tttecacttc
tgacaaatac
cagttacgaa
agettttett
cggaccttac
tetegaaaaa

IR EL (Ni cotiana tabacum)

tattctcaac
ctagtaacet
aaaccctitac
aatgacgacg
ggeceeglitt
getgtaasaag
tacggcgatt
tggegaaaaa
ticasacacg

Ttettateta
Teacattitet
caccgaaaatl
gegacgdeeg
teactititeg
actgttiete
accttggeta
atcgaaaatt
tgagatttee

106

aagatccata
cttettette
ceeeggagega
tecattaget
gctaggectt
tacaaatgace
caataatgce
agttatteag
aggaatticaa

atgctitete
ctatggacaa
tggecggtaa
cgaaaactcg
ceceettgtet
geecatttttt
atgetatttt
gaagttctet
gegagecatta

120
180
240
300
360
420
480
540
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agaatttata
aagaattgaa
aaggagatga
tggagtttgt
ggcatgttaa
tagaggaaca
atttcattga
gltgatactet
c¢ttttatttt
gtetacaggt
atcataccee
tttatgtate
aaagaatatag
cegggetttg
cgagagetet
gatgagatat
ccecatteage
cettaattge
tecaatatagt
atataatacg
atatttegatt
ttttacacta
tattttattg
aataactata
ttttttecag
aatggcatta
aaaagttggt
agetattgtt
aaatgtagaa
aaacgteatg
agagagatte
tggttctgga
aatggcacat
gaaggaaggl
tcgectggea
aatactecceta
taatttggta

<210> 40
211> 2685
<212> DNA

[0069]

tactegaatt
ttttggtety
acaagtggag
gttatggeat
ggetatgaaa
tattaataaa
tgtggtgett
cattaaagca
gaggagcaga
tecgageetea
taattggagt
agactgacet
aatggtaaac
ggaggtaaaa
gaalaaaaat
aacctettat
ataagaaaaa
ttgttgaata
caaagttaat
tctattatag
tatteogatta
aataaacttg
ttaatcaatt
ctaactaaaa
agtttggtet
ttgataaaca
aaggacagat
aaagaagtgt
gattgtgttg
aaactgecaac
attgetactg
agacgatectt
ttgatccaag
geaggeatag
cetgagettt
aatggatatt
catttgtaat

gatggaadatt
atcgtgaaga
agatttaaga

geattteccaa
aggactttta

agagaaaaaa
tcaaaaatga
acggtagtttg
catgttaata
ggtgcaacca
gteggetette
ttttettaaa
agaaasaagat
cggtatctac
gaaalagtat
aattgattega
tgaaaccaaa
tagatteatg
acttatgtea
aatagligatt
aaaatagaat
acetecgtaca
aaaaaaatca
caaggltatgt
tggatgecage
atcaaaagge
gggtagaaga
tacgattata
ttagtggata
gtgatectaa
atattgactt
gtccagggat
gtttcaatta
ctatacgtaa
attaaaacct
catttacett
aataagtaaa

cgagtacgat
tgategetgg
aagegtitaa
ttecattatt
adgatataga
tggaggttaa
gtaatgaata
taagtteate
ataattigga
claatgetig
gcegaaceetg
ctatctaaat
gagattattt
cagttgagac
ttaccactee
acecacgttiea
cggaattett
tegttattet
tttgetttec
atttagagga
atacaggtaa
attetaagaa
tagtatagat
gaataattga
agacacagtt
cttgacgaaa
gagtgatatt
teecaccagga
teacatteet
actetgegtet
tecgtggteag
gacttatgea
cagaactceca
ggtaaatcet
aagatectttce
ttatcaatta
gaataattet

107

aaatttaact
daadaattat
ggattttatg
taaatgggtg
ttetgttttt
tgeagaaggg
tettggtegaa
tgtcattttt
geaactgtaa
tattagatta
caatgetgega
actaaggatg
ttggggetat
tttacteecag
aaagatctitg
tagaataaaa
ctetttittta
atttttaata
goacaagtta
tatacatttt
ggtctaaaac
aatatttgaa
gagatgtgte
tattcetttt
getetteaca
geacaagaag

aaggatttgg

cetttgttag
anagggacag
gatcctgata
tactataagt
ttgcaagtgg
aatgacgage
gtgpaactga
atcttggtte
attgteagta
getaatatat

gatteggttag
gaatccggta
attttatcaa
gattttcaag
cagaattggt
aatgaacaag
ggttactete
catttattea
agttatcetat
tgttgtetge
tgectggatge
atgatttaat
atggattege
aactttatet
atggltaaaaa
cttetttact
gggggaaatt
algatgaaaa
tattggaact
ttttggataa
gtgtegtitege
ataaatgaat
catacttgac
ttaattatte
taaattgggg
agatagacac
tatacctceca
taccacacga
gattattcge
ctttegatee
atatceccgtt
aacactliaae
ccttggatat
taatagegee
ateattgtat
cgagttttte
aa

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
25620
25680
2640
2700
2752
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213>

220>
221>
<2225

il (Nicotiana tabacum)

5 UTR
(1)... (30)

223>

220>
221>
222>
223>

220>
221>
222>
223>

220>
221>
222>
223>

220>
221>
K222
223>

<400> 40

gattccecaag
ctagtaacce
aaaccattac
gatgatgacg
ggeceggttt
getgtaaaag
tacggtgaal
tggegaaaaa
ttgaageace
gatggaaatt
atcglgaaaa
agatttagga
gettttecaa

[0070]

CYP82E5v2 5’

ST
(31).
CYP82E5v2 #hF 1 4

.. (969)

WEF
(970). .. (2023)
CYP82E5v2 W& T v

87
(2024). .. (2635)
CYP82E5v2 #FET 2 P4

3 UTR
(2636). .. (2685)
CYP82E5v2 3" UTR

ttetttteta
ttacacttet
caccgaaaat
gegacgaceg
teacttteceg
actgettete
acctteggeta
atagaaaatt
tgagatttoe
cgagtaecgat
tgategetgg
aagegtttaa
ttecattgtt

UTR

aaactccata
cttetactte
tececggaggg
tecattaget
getaggeett
tacaaatgac
cagtaatgece
agtecaticag
taaaattcaa
aaatctaact
gaaaaattat
ggattttata
caaatgggtg

atggtttete
ctatggecca
tggeeggtaa
cgaaaacteg
ccgettgtet
geeattttet
atgetatitt
gaagttetet
acgagcatta
gattggttag
gaatccggta
attttatecaa
gattticaag

108

cegtagaage
aaaaatitica
teggecatet
gagacttage
tagttgtaag
ccaategicee
tgacanaata
ctgetagteg
agagtitata
aagaattgaa
aaggagalga
tggagtttegt
geccatgltaa

cattgtagga
aataccttca
tttetactte
tgacaaatac
cagttacgaa
agettttett
cggaccttat
tetegaaaas
cactecgaatt
ttttggtetlyg
acaagtggag
gttatgggat
gececatgaaa

60

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



CN 102858983 A

F

5 %

70/70 1T

aggacattta
agagaaaaaa
tcaaaaatga
acagtgtttg
ggttaataat
aaatgtagaa
atctttggga
gtttgattat
agatataace
aaaagtaaaa
tatagattea
ttgactttegt
gttatactga
tttttttatt
ggtatgggga
gtttccgaaa
tcatattatt
aagacgtgta
tgaaataadl
tigacaatta
gtattegaatt
tgcggacaca
tgecttgaag
agagagtgat
atatccacca
atatcacatt
tagactetgg
ctacegtggt
gatgacttat
ttacaaaact
taaagtaaat
ccttagategt

aggatataga
tggaggttaa
gtaatgaata
taagttcatt
aatttaagta
tgataaatgg
gttaaaagtyg
agatgaaaga
agttataatt
geggacttett
tgtttttttt
ggecageaaty
aattatatat
gggtaaatat
gggtagtgty
gaccetegge
aggtaaatgt
tttgattita
gaattttaaa
ctatactaaa
atectittta
gttgetette
aaagcacaag
attaaggatt
ggacctttat
cctaaaggga
tcaaatcetg
cageactatg
gcattacaag
ccaaatgace
cctgtagaag
tttatecttga

ttetgttttt
tgcacadggg
tettgatgaa
tteattttte
attagattat
aaaaaagatg
cttcaccaaa
gtatttatea
gatagaataa
ctettttttt
ttettetatt
tagtcaaage
acgggtatta
tacaacaaca
tatgecagacc
tecaagaaaac
tattttattg
cactagataa
tttaaaaaaa
tagaacdagg
attttattet
acatgaattg
aagagatcga
tggtectacet
tagtacctca
ctagactatt
ataagtttga
agtttatece
tggaacacct
ageecttgga
tgacaattac
ttgtactaat

cagaattget
aatgaacaag
gettactete
attatteagt
ctaaatacta
agaatttttt
ggggactttt
cttcdegaac
gacttcatta
taggeagaag
tetaataata
taatatecat
aataataaca
acaactgact
ttacceetac
gaaaagagac
aattaaagat
atttgacctc
aaatteatta
tteggeagat
aatttegteta
gggaatggea
taaaaaagtt
ccaagetatt
tgaaaatgta
cgegaacgtt
tecagagaga
atttggttet
aacaatagea
tatgaaggaa
ggetegeetg
atatatagca

109

tagaggaaca
atttecattga
gtgatactgt
ctgattttga
aggatgatta
gtgectegac
cctecataget
tetgatgata
cteecattga
ttetttaatt
atggttettyg
gttatttget
ttattattta
cagtaaaatt
cecegaaggag
aatatcagta
gaaatataca
gtacatctet
gtataatgag
agtgacacta
cagagtttgg
ttactgataa
ggtaaggaaa
gttaasagaag

gaggattgtg

atgaaattge

ttettegetg
ggaagacgat
catttgatee
ggtgeaggat
geacctgage
gaaaa

tgtcaagaaa
tgtggtgett
catagaagea
ggaatagaca
tatatagtaa
taatctatat
caagttagaa
aaagtaaatg
gcataaaaaa
gtttgtiaaa
aatcaggteg
tttegaacaa
taggatatac
ttactagtgg
tagagggatt
ccaccacaga
ggtaaggtat
dagagaaage
atgtgeatac
acctactttt
tettggatge
acaatcaaca
gatggetaga
tgttacgatt
ttgttagtgg
agegegatcee
atgatattga
cttgteecggg
agggtttecaa
taactatacg
tttattaaaa

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
2685
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1 ttttcaatttttgttacttttgtatttatecatattattatgecatageoctaaattateta

61 taaaagggaagttggtgatagtttgatteccaagtgettttctaaasateccataATGETT
M Vv 2

121 TCTCCCGTAGAAGCCATCGTAGGACTACTAACTCTTACACTTCTCTTCTACTTCATACGG
$ P V E A I V ¢ L V T L T L L ¥ Y F I R 22

181 ACCAAAAAATCTCAAAAACCTTCAAAACCATTACCACCGAARATCCCCGGAGGGETGGCCG
T K K 8 ¢ K P 8 K P L P P K I P G G W P 42

241 GTAATCGGCCATCTTTTCTATTTCCATCGACGACAGCGACGACCGTCCATTAGCACGAAAA
v I ¢ H L F ¥ P D D D 8 D D R P L A R K 62

301 CTCGGAGACTTAGCTCACAAATACGGCCCEGTTTTCACTTTTCCCCTAGGCCTTCCGCTT
L ¢ D L A DK Y ¢g P VvV F T F RUL 66 L P L 82

361 GTGTTAGTTEGTAAGCAGTTACGAAGCTATAAAAGACTGCTTCTCTACARATGATGCCATT
v L Vv vV 8 8 ¥ E A I XK D ¢ F 8 T N D A I -102

421 TTCTCCAATCGTCCAGCTTTTCTTTATGGCCGAATACCTTGGCTACAATAARTGCCATGCTA
F &8 N R P A F L Y 6 B Y L 6 ¥ N N A M L 122

481 TTTTTCGACARAATACGGACCTTACTCCCCARAAAATAGCARRATTAGTCATTCAGCGAAGTT
F Lbh T K ¥ ¢ P ¥ W R X N R K L VvV I © E V 142

541 CTCIGTGCTAGTCGTCTCGARAAAATTGAAGCACCGTGAGATTTGETGAAATTCAGACGAGC
L ¢ A 8 R L E XK L K HV R PFGE I QT S 162

601 ATTAAGAATTTATACACTCGAATTGATGGARAATTCGAGTACGATAAATCTAACCGATTGG
I X N L Y TR I D XN S8 s T I N L T D W 182

661 TTAGAAGAATTGAATTTITGGTCTGATCGTCGAARATGATCGCTCEGCGAAARATTATGARATCC
L E E L N F ¢ L I V K M I A G K N Y E 8§ 202

721 GGTAAAGGAGATGAACAAGTGGAGAGATTTAGGARAAGCGTTTAAGGATTTTATAATTTTA
G K 6 D E @ V E R FF R K A ¥ K D ¥ I I L 222

781 TCAATGGAGTTTGTGTTATGGGATGCTTTTCCAATTCCATTGTTCAAATGCGGTGGATTTT
$ M E F V L, W D A F P I P L F K W V D F 242

841 CAAGGCCATGTTAAGGCCATGAARAGGACATTTAAGCATATAGATTCTGTTITTCAGAAT
¢ 6 H V ¥ A M K R T XK b I B 8 ¥V F Q N 262

901 TGGTTAGAGGAACATGTCAAGAAAAAAGAAAAAATGGAGGTTAATGCAGAAGGAARTGAR
W L E E H VvV K X X E X M E VvV N A E G N E 282

961 CAAGATTTCATTGATGTGETGCTTTCAAABATCAGTAATCGAATATCTTGATGAAGGCTAC
Q D F I DV V L, 8 KM &N E Y L D E G Y 302

Kl 1A

110
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1021

1081

1141

1201

1261

1321

1381

1441

1501

1561

1621

1681

1741

1801

1861

1921

1981

2041

2101

2161

TCTCEGTGATACTGTCATAARAGCAACAGTGTTTgtaagttcatecteatttttcatttatt
S R D T v I K A T Vv F

ctttgaggaatagacaggttaatagtaatttaagtaattagattatctaaatactaagga
tgagtaaatatggcaaaaatatagaatgataaatggaaaaggatgataattttttatgcec

cggactaatctaactttgggagttaaagecacttoctaccaatagggacttttceticaage

tcgatcecttgatgagactctytggttaaaaaaatgagatatanceaattataattgataga
ataaaactttattactececattgagcataacaaaacaaaaaaaagtaaagggacttctte
tcttttttagggagaaattetttgattgtttgttaatatagattecatgtttitttttatt

tctaataataattgtgcttgaatecaggtegegetgattcttggetitttagecagcaatag

agtcaaagctaatatacatattatttggttttegaataagttatactgaaattatataat
acgggtattaaataataacatgattatttataggatatgetttttttattgggtaaatat
attttttttaattaagaaatgaaatatacaagtaaggtataaaacactatttgattttaca
ctagataaatttgeccctegtacatetcectaagagaagagetygaaataaatgaattttaaat
ttcagaaaaaaataaattcattagtataatgagatgtcegatacttgacaattactatact
aactagaacaaggttcecagcagatagtgacgctaacctatttttygtattgaattattetaa

tttgtecacaghGTTTAGTCTTGCATCGCTGCGEACACACTTGCTCTTCACATGAATTGGG
$ L v L, D A°A D T V A L H M N W

GAATGGCATTATTCATAAACAATCAACATGCCTTGAAGAAAGCGCAAGAACGAGATAGATA
G M A L L I N N Q H A L K XK A& Q E E I D
AAARAGTTGCTAAGGATAGATGGGTACGAAGAGACTGATATTARGCATTTGGTATACCTCC

XK K v ¢ K DR W VvV E E 8 D I K D L V ¥ L

ARACTATIGTTARAGRAGTGTTACGATTATATCCACCGGGACCTTTATTAGTACCCCATG
g T I v K E VvV L R L Y P P G P L L V P H

AAPATGTAGAGGATTGTGTTCTTAGTGCATATCACATTCCTAAAGGCACTAGACTATTCG
E N V E D C V V &8 6 Y H I P K GG T R I F

CGAACGTTATGAAATTACAGCGCGATCCTAAACTCTGETCAAATCCTGATAAGCTTCGATC
A N VvV M K L Q R D P K L w S N P D X F D

K| 1B

111

313

329

349

369

389

409

429



CN 102858983 A W OB B OM

3/8 T

2221

2281

2341

2401

2461

2521

2581

CAGAGAGATTTTTCGCTGCTGATATTGACTTTCGTGGTCAACACTATGAGTTTATCCCAT
P E R F F A A DI D PF R G Q H Y E F I P

TTEGTTCTCCAAGACGATCTTETCCCEGGATCACTTATGCAATGCARGTCGCAACACCTAA
F 6 8 G R R § ¢C P 6 M T Y A M Q V E H L

CAATCGCACACTTCGATCCAGGETTTCAATTACAAAACTCCAAATGACGAGCCCTTGGATA
T I A H L I @ 6 ¥ N Y K T P N D E P L D

TGARGGAAGGTGCAGCATTAACTATACCTAAGGTARATCCTATAGAAGTGGTAATTACGC
M K E ¢ A ¢ L T I R XK Vv N P I E ¥V V I T

CTCGCCTGACACCTGAGCTTTATtaagatctaagatgttttatcttggttgatecattgtt
P R L T P E L ¥

gtttctaatttggtaagtttgtaacaacaagtaaagaaggattgtgctagtatgta

Kl 1C

112

449

469

489

509

517
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ZAYATBIAD
EASECBAXD
0TIZBIAD

CARAZBAAD
CAGHTBARD
0TIZB8IAD

CAFHZB8ARD
CASHZBAAD
OTHZ8IXD

CATHT8ARD
ZHGHIBAAD
0THE8AAD

TATHCBARD
THGEZBAAD
OTEZBIAD

EAPHEZBIAD
CAGATBdAD
0TIZBIXD

EOHHCBAAD
CAGHCB8dAD
0TEZBEAD

THAYHATBAAD
ZASHE8AAD
0THEBEAD

CAVAT 8IRD

CASHEBAAD

OTAT8AAD

CAYHTBARD
CASHZ8ARD
OTHZBIRD

K 2A

113
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TAYETBARD.
ENGETBIAD

0T3e8dxd

ENTHTBAAD
CASHTBARD
0THZB8AAD

AV AT BAAD
ZTAGHCBARD
0THEEB8AAD

. ZABHZSEXD

TAGAZ8IAD
O0THEZ8dAD

EATATBARD
TAGHEBAAD
0TEZ8EAD

ZABTHZBARD
CAGHEBARD
OTEZBEAD

CHPHTBARD
ZAGHZBAAD
OTHEZ8EAD

EATHEBAXD
CAGHZBARD
0THECBAAD

CTAVECBAAD
CAGHZ BAAD
0THEB8AAD

CATITBAAD

TAGHZBAED

0TEZT8EXD

K 2B

114
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33913

J4%® 343320

TARATBARD
THEHALTBARD
OTHEZBEAD
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