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L — Pt HAT I 30 6 Bl T 0 B B 2 (A BT aR S (A

(1) Frambd s G BT 5% S 6,8, 10 A& id Bl 2 5 MR 7 ) 4, 3

(2) s g B B ARYS T4 45 6 51 8 ihid B a Bk r a2t 1 AL
FERR IR TN, SRR/ s T A U R T 4 T A1 W (0 8 B IR P B AL >

(3) HHIFHIG T 5 807 FPACE IR 7 ) 4 SR AZ R AE ™ 4% 55 1 R 24T
C TEREBUREESR 1 A 2 PR 4 A 1 2R R
B A BUNER 1 Al B R PR R R AR
BN LR 3 AP g B BAREL AL I A Ay SRR 1 40
- BOMIER 4 AR 28 E 240 0, AL i -4 M 0 A 4 1
- PR L RS R T 2% R, FURFIEAE T BRI BN K 3 it s 2
RGBS, R A i A 2 PR Al e 70 R 35 B

T BN TBONMESR 1 g s8R R A SRR AR Y 48 L o

8. — Bl SR A ML A 1 T i, BRI SR | g 2B A 3 A s )
A, AR RIS

9. 5 FHEY SUED AN M AN E 28T I 77325, R BORIESR 1 A id 3 R R 3 A B8
TH NG » SRR X .
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WIS RESHHEXREERMER

[0001] & AH FiT i 2 A Aok,
[0002] A% BHI K gm0 i 5 24 22 A0 A BORH 9 28 A O R IR, AR HCR) O v B HE sk
27

EEHEA

[0003] 4 /33 5 & — P E YR, BA S S A M 248 BOB 2 TR C2E AR
IR B 2 A AR SR S B R S5 S Pl S FERIVE A o 4l i 23 28 35 BT 7E IR BSR4 6 7
RIRT FIER ZREGNE (RIGHE) M0, Bl — D8 5 G R EAL M 5 1R
NFEARE IR TR IR R4 R T, ORI S 4 R G A . o, X Ig
FF 5 JE B4 B 24 A R TPT AT TZS, S0 B ¥ — 45 A S AR08 IR (DMAPP) 1) — FF
SRR BRI —BER (AMP) 1 6 A7 8UR 7 BRIk X0 ROV A R 2 it i 43
R EED IR B, A B B4 Mo 3 e, LA b R BE DRI A
o

[0004]  JEHII AT

[0005] A% B4 (g h5 A0 40 fiw 53 2R 255 G R 2 B8, DA R G ot HG 44 5 1) 2 1 T A
HH&E. 758 AR WG 1 R T

[o006] AU BHEATRIMM I EIT (Arabidopsis thaliana) SR{G4mME ALY 3R =G
SR RO S DR B4 12, FRAS 31 7GRt (A0 40 At 43 4 35 B i RO T FE B 2 1AL

[0007]  [Klt, A% R BHER A gt 55 40 B o3 24 35 5 A ORI 88 B B 2R R o B ARSR U, 2 A0l
VI AR O T 1 (A 40 R 23 R R 1 N IR (1) N6 7 A B 1 s . PR o

[oo08]  SHE AR UL, A IR 9w bs HAA P44 5 2.4.6.8.10, 12 8% 14 Il 2 2 R 7
A, B4 245 A A S B ARG SR IR . AR ISR E gm0 oA 475975 2, 4,6,
8,10,12, 8¢ 14 &l | MBI AR IR0, B RFN /B3 FCAth S 2 I 48t i i 1B 01 Y
AR A, B S 90 34586 E S B B USSR SEE— 20, AR B4Rt RE 5 741
G5 1.3.5.7.9. 11 5 13 108 MIRZ IR R 1 J2 DNA BRIL 078748 51 R 4948, JE4mid 540
W7 B2 1A R SR ) R AL TR R A

[0009] AUk BHIRSRIE A FIRSE R IA

[0010] AR EHIHE— DRl Bl B AR A s . %48 =0T DU AR 4 L, thnT L

FEtER
[oo11] A WA S R Bt T HEAT B IR, AR, DM i) 46 L5 40 7 285 A S I 8
FRIN T i

[0012] A% BIEFRAENS BRI AFE W SR 40 i b, 8 A i SR R IA, I 15
Rk E A A M A T vk BB IS R R IE , SRARHEAS 2 2R A il FT RN 2F 1)
PRHR By AL A 1 2244 DL B S 52 1R Rl 48 Ry AR 1 e AT i e 6 678 A S (R kSR S 1
K5 B7 175 S A S5, VAT P S 40 M o B S A DR I AR B T RE

[o013] it P&l iy 1 4 43 B
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[o014] & 1 & BoR vk pTKOL5 KI5 1

[0015] || 2 j&idl ik pHMA-AtTIPTS B AL Bl E- 5+ FF AL AR AR I R o

[0016] & BRI STt B 4

[0017] AR B35 HE 8 7R 40 M 7 24 22 10 G ey, JRE AL A0 IRNGE e B SR 1K N6 A7 5 N 5 I 0 ik
( RGN RN EREPE. (E 90540 J a6 A K 7 GRS i
MR, AN AR 3 # (Agrobacteriumtumefacients) [ T-DNA 4ifd 1 ipt (gened)
FE RLA Ti- BRI vir X8 A7 7B 1) tzs ZE A i 5 2 i )8 (Pseudomonas) [ JL A
A7 7E I ptz FE K B 208K A (Rhodococcus faciens) [ ipt #& PRl DL A B A2 R SC BK B
(Erwiniaherbicola) K] etz F£K. X, +3EM BB (Agrobacterium) FJ tzs Fl ipt, &
BB )8 (Pseudomonas) f¥) ptz, ZLEK R J& (Rhodococcus) [ ipt F& K = W#ERE + Box
H T DMAPP: AMP — LI A S B B K PE o BBA, 2 B a0 HoA K 55 104 35 A DMAPP
R 3 tRNA IR FEAD I 40 i 75 24 2% 0 SRt i A O e v B B 1) e s A A I U
B4R B N Bt o] e B A N B TR 2 ) SO SE H  BAH R 740 . PR, FRATT T G
P T X TL L W () B R 7 41, e T IR S R SERR AL . BT A (GxTxxGKST]
xxxxx [VLI]xxxxxxx [VLI] [VLI]xxDxxQx [57. 60] [VLI] [VLI]xGG[ST] . Hir, x KT E 1A
R, H [ kMR REREF R T a2 R NMEE—Fh, [a, b] E/R a 8L
LA, b 8k DLF s T R PR R R TR iR 2L

[0018] iz TAIR Pattern Matching program, TATKI %R T W B HIZEE A4, FH T
B A A FIRZ IR 79 () BE R B IS R X Ja . X SE LR an ks 8 AR -

[0019]  AT4g24650 ( FEREIALTHRIHEE I BE R X I 4 5 )

[0020]  T20010_210 ( FEEAIZH TRk e B EE R X S8 2 5 )

[0021]  T16G12( %5 AC068809) Ft[RI4H o % (K] 29375-30301bp.

[0022]  MDB19. 12 ( FEPRIZH THRIHE & MR IX B 2w 5 )

[0023]  MVI11.6 ( FEPRIZ TR 2R R X S 4 5 )

[0024]  T26]14. 3 ( =R vHRIHE & RIS X B0 2 5 )

[0025]  F2J7. 12 (ERATHRIHEE 2R R X S 405 )

[0026] AF109376

[0027]  iX 8 MNIEIR S HEEFER B, AR 109376 Ff cDNA CL 204 7a I, JF93: Wk tRNA S R4 3k
HAL G mRNA. Ho4y 7 ANFERT, 720010 210, MDB19. 12, AT4g24650 MVI11. 6. T26]14. 3.
F2J7. 12 21K cDNA JE VA 73 B HR, A2 HEE JE A, 3 BH OB P BE 2 tRNA 57 MG ZE A B I
£ T T16G12 ( F 5 AC068809) (A 41 v [ ) 29375-30301bp, IS AH VEM

[0028] B AT4g24650. T20010 210, T16G12( & 3 ‘5 AC068809) % How B
29375-30301bp AHAF I K] cDNAL MDB19. 12 . MVI11. 6, T26J14. 3. F2J7. 12 ({5 R s 4k 2 JL Al
Oy S0 AtTPT4, AtIPT3. AtIPT5. AtIPT7. AtIPTS AtIPT1. AtIPT6. S4b, &k E5)
G AR ST 1,3,5,7,9, 11 J 13 IR, 15 HX Y (28 R0 74 7 AP 59 5 2,
4,6,8,10,12 & 14 F &R,

[0020]  TEH, fEEFRAE TP AT R4 M 7 AL BT, W H I I A AR S st FZE (LR RR
HEEZE ) s R WERANAFZAE 40 M 73 B 0h, B 28— RSN TE I, B0, RIS B Ry i » A
AR R B, R FE R 3 N @A A2 il 2 Ak, 4 B 2 A 4l oy

4
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REAFENSMT , WREIR AT HUE et ZE 0016, FTI § N IS R g 40 e 7 4 35 5 pl g » 5%
Y 0 4y R4 2 N A DG IR B R IR R A

[0030] Bl , th ] LUK 75 30 1 25 BRI AT 81 sl e 18 5 () 6 PR 3R R FAT SR04, Jl ik o)
S8 WS Tk, AT RS B RS DR A 0 i 4y B I, B S B 5 A M 3 2 S AR DR ) 4R
FURIGEEA

[0031] MDA EWT%n, 2EA R B A, B IR AT 43 15« S5 A sk I 40 e 4y 24 55 6 e, B0
G 55 41 M 7y 4 5% A RUHH DG IR B (T ZE AL

[0032] A& B &I, AR A0 14 40 B 73 54 35 6 eI T {4 DMAPP (1) DMA JE4% % 31| ATP it ADP
t.

[0033] 1Ay A Ak BHRISERA, 6, W A0 284 P A 4 2,4, 6,8, 10, 12 88 14 I8 %]
BTV RIFER o 02, BT 40, oA 18Il 2 AN 2R IS N, B AFN / skl A 2
B IR (1 2 2R R 7 4 1) 8 T, R PT PR e 5 DR B 1 B (R A Th g o BRI, 4 75 4
TIP595 2,4,6,8,10, 12 8% 14 Fid Z I 2E MR 75l i — A sk 2 A2 SE BRI N, B2k
F /s FLAth 2 1 e B S U X 2 TR IR R A 19, HLS AN ey B4 3R G e, A e gy
B S TEAR I B AR R A I S R, R 8 T AR R B 1 Y s

[0034]  IX HL, M AR FE B A T, G0 Ik A5 R PR TR 2 SR T B, 49 2, A7 B RE
MEABAZ L PCR 25053, FTBEk B0 T e FL T . (EMRIF A0 R & i, S5 40 i 7 M &
A B DS TE I R B, BCA A S K 2 5 R Z B B A 100 AN AR, i 4y 50 A4~k A
TR 25 ANERDLR, Flan k10 AR

[0035] Ak B ic4RMt R 5 HA P H4S 1,3,5,7,9, 11 8 13 Hic 2741 AL TR
DL SRR 3 70 A% 45 A T 2428 1), HLAmAgan i /> 3 55 & il sl A S5 40 e oy 24 52 5 Al
SIAITE PR K2R 151 DNA A R IRJE IR o 3K B (R 7% 4 A2 3 » 9 W0 E 5xSSCL50 C I AT
AT ARAE 25t o T3 A1 A 305 R A8 1 AR B 1) DA R Bk 22 T 47) RS R T A 7], 0 >
EREIAT I

[0036]  1F A bk 2528 5 G (¥ PRI, P74 FH AN LA 40 it 2 24 35 6 g, s LA 5 4l i 4y
FAF A B IS T B TR IR B A4 2 T 2% 459 2 1) cDNA ST S5 R4 DNA SCHE %%, 41
U, VEAREA AT A5 BROETE TR A SRR 2 A JH R KRR 3 A 5

[0037] 1 A3 ) 4mAtan i 7y 3 25 A g, B 5 40 M o 43 6 UM SR I B 1 2
RIS 751, 575045 1,3,5, 7,9, 11 88 13 TR IS 751 50 % sk LA |, 60 % sk
b LIk 70% B LA L, B 80 %6 B LA L, 51l 90 %6 Bk LA L1 [RIYRME

[0038] 4w BAT 4405 2,4,6,8,10, 12 5L 14 Fh TR [0 BE TR 74 1 & (A BRI FER, 0
S T BLARFE IR [ FE, 7Bk cDNA FHEERIZH DNA, 7] LU SR E- 18 3,

[0039] 5 4h, mht HAT B A M ik (1) 2035 IR 47 1 B 1% DNA, AT DA DL [ A (R 7
A1) DNA Sk it A58 0 FH B AL s R S PR AR B PCR VA6 . 914, 8 i RAR 1) cDNA B
[KIZH DNA 9 R 7 P9 DI AR PR, 19 BI45 2B 1) DNA B 2R J5 LA SR, FH C S A A
AR SO I 5 | AT AT 25 R S B AR B PCR, MITTAS 2 5N T i SR I i S 16 DNA B
BB SN T AR R DNA J B S 49004 B 108 O SLAR 40 16 DNA 7 Beig g ERIWT,
[0040] R, £E 21T B Y A p 45 i 1 220 25 18 5 47 A4 1 ) i 1 BFR DAL I, mT LK £ % 451
Wtk B PR IR R T A Z IR P41, 49 4 K S R TR 41 (¥ DNAFH A5 22 10 R #hl  p 1)

5
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DIt H 551, 7215 2 DNA | BEAN G H brzd ZE 0 720 K AR, W5 R B AS 2 856 7 15
FR6 LT DNA Fy B, RS iR ok R AT

[0041]  ma Wl FARN T HA P55 2,4,6,8,10,12 58 14 HHid 81 &L 1R 75111
B NP, kAT 2040 Mo/ 255 i, UL B 40 i oy R A BUH DS M B A .
RIS FH LA v B HL A A= P P 40 B o) 2R 2% 6 i, B B 40 R o SRR A U SGTE T R
o

[0042]  [A[Ik, A BHIE U K & Ll Fk (R S 4] 28044, 465 ) e SRk gl Ak . DA R i 3 1R
A AE 320 VEARE 3, W DS R A s % e o A DR AR W mT LUASE FH 48 B 451
J& T4 K B (Escherichia) 4R, B WK (Escherichia Coli), A] DL 21
F w8 Bacillus) MITAAY), Wk HLZF UM 1R (Bacillus subtilis) 554 HIIfE =54
Yo VER EAZAE F0] DURAR S FAZ W), Wi BE s 22 R B 5 B . AE N BERT L
Y252 BEJE (Saccharomyces) TUAEY, UNBREE%EE (Saccharomyces cerevisiae) %5, 1E A
2RI LAY 25 i85 )8 (Aspergillus) T4, WK i # (Aspergillus oryzae) 25
# (Aspergillus niger), DL HFJE (Penicillium) fEY. HE, 0] LI 8440 i ok
AN, VR A28 M RT LA A /S B B A NS4 B 28, B4R oS 4l g, Vero
Z0 M CHO 40, L 40w, C127 40l BALB/c3T3 4H . Sp—2/0 dMf e . 1EAFE AN M w] LA
A BB TR R4 e e JE & 8 SR R R 4 ..

[0043] 1M, B HRAE M. WK A4l i (Bombyx mori) , B 5K 7 I e i A 5t ] HAETE .
AN, AT Ag ) dn S A (Spodoptera frugiprd) 4 K S0 (Trichoplusiani)
Mf.

[0044] N FRIEFAK, W] LIS BokE, R4, ki i se (FEREEE (baculovirus) ( &
R ) E R EE (vaccinia virus) (Bi4EMRTRIL) 5D .

[0045] AR B I FRIAER, MO T 200 H 3 N 1E 32, A RGBS HI X 8G 8 3+ &
1EF BRI S5 R B R IR AR B 3+, WS Llac B3I+, (E R A 3+
AT DL A H S 3 BRI SRR S 307 PHO5 JE 3l F.adhl JE 3 ¥ pak JH 3755, 7E
M 2R E B A B+, TS VE R R A 3+ trpC Ja 3155

[oos6] 53 4 E M BB AH B3 7 AT U A 22 MHRHEFTZMMEEA
(baculoviruspolyhedrin) Ja 3l + 5, 1 A s ¥ 40 M H 3 3 +, 7T LL 41) 28 e o i 55
(SimianVirus)40 f)5-H0 K8R35 7. OV J83) 1. HSV-TK B3I 78 SRa B3 72, 1k
T A BT, AT LA IERE S ALt i B (Cauliflowermosaic virus) [ 35S 3 3+ W
JE#% (nopaline) & REgHIE )+, 1EAE RIS BT, W UAIZE B BEH K -S- B 1T R
SERI A 3T hsp80— JH Bl 1 IR A% B B R AL I/ W 2L IR ) 3 3 155 o

[0047]  Gi4b, fERIE BT, — MRIEKTT 2 HER Liksh, B EHIGE 7 PHEE T .
poly ANIME T EEFRE (WM ERIE AR R (=S HIME ) vneo [ (G418 it
M) SEMEAR. S Ah, A8 BRI, FERE IR BB T U AN 40, SVA0 SRR T
[0048] 18 ik RAKHARBEAT 14 F= Ak, AT LIS B AR 1) 5 VAT, i 287 vl
AW U, Current Protocols In Molecular Biology, John Wiley&Sons 27 1995 4 fiig
o AR R 85 AR AT e FER S TR 7 VAR AE o DI T Al 4l e o) 3 5 A R DR ER 1T
A] 4 HE T B B 0 B ARG IR 7 VAT 90, R DK, B AL R A, 49 A P B R R )

6
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RS,

[0049]  $2 MEILAE A BARACY, #2240 A A Bl 2 B 1 5 8 7 1R 45 1, 1% cDNA Bl
DAL, AEAE P 38T o 1) 2R e A R AR L FLAF R R 4, R EE R R AR P 2 R
IE, Ik, AERIASSE I i 195 77 56 A I A RS B SR AN T, SR 2R th 2 TR R R A, A
B, ] DM EEANE I e SR 20, Tl YR 1 4 A 40 i 73 SR F I A AR R B
JRIRFERIZEIE W] LAY 40 0 73 2 s AERE) P s iR 8 Ak AR P B A 28 i) i Bl 1222
AT ARk SRS ALK B 17 R A

S He 11

[0050]  DAF, i@ ik sz, Bk A A & . 4> A 2 0 vk, B RS B0 Ul B, K I
Molecular cloning(Sambrook et al. 1989) K¥:{E,

[0051]  SEjfdsl] | S A 4m i 7> 24 25 BAH 0 8 100 R 4G 2R A 2 B

[0052] 4 AR % 1 3 T 7 (Agrobacterium tumefacients) M tzs & &l (ACCESSION
X03933-1, PROTEIN_ID CAA27572. 1) \#3J& +- 3% AT B (Agrobacterium tumefacients) ]
ipt FLE (ACCESSION AB025109-1,PROTEIN#ID BAA76344. 1) . | FRfE (Pseudomonas
syringae) [ ptz & Al (ACCESSTON X03679-1, PROTEIN 1D CAA27315. 1) & 3% 41 Bk
(Rhodococcus fascians) M) ipt JE[E (ACCESSION Z29635-4, PROTEIN ID CAA82744. 1) .
AR G (Erwinia herbicola) M FFEEME A JL R B JL R (ACCESSION 7463752,
PROTEIN_IDCAA86510. 1) LA f KT B (Escherichia coli) tRNA [ & —2— S M EE
TS (IPP) R BESER (ACCESSION U14003-83, PROTEIN IDAAA97067. 1) IFLEE =¥ M2,
FEBE e, IR R P4 L B A MacVector 6.5. 3 ) Clustal VRN )G, 858 KL T1%
5F 7 A1) GxTxxGK[ST]xxxxx [VLT]xxxxxxx [VLI] [VLI]xxDxxQx[57,60] [VLI][VLI]xGG[ST].
Hrp, x FRMEERRAEREES, H [ FE R 2R R A R m L rh 2 R R &
—, [a, b] IR a BLLL b, b BCL R T B PRI 2 SRR R 5

[0053] 555, 4 T 0 AU & A Bl IR S 2 R 7 A X 2 DR B v 2 TR DX 0, B
i1 TATR Pattern Matching program {E . E 5+ (Arabidopsisthaliana) [t)3& K40 55095 )%
HIFATRI R . &5 BRI, B BRI R AL v X3 e 1 2R 8 X 3k g 5 AT4g24650 T20010_210.
MDB19. 12 . MVI11.6.T26]14. 3.F2J7. 12, AF109376 Fl T16G12 ( 3¢5 AC068809) FIFREKIH
SLFE ) 29375-30301bp iX 8 MIEPFZ & LR fRsF 2 M7 KRB .

[0054]  iX 8 ANFEPKH, KA AF109376 [ cDNA T4 Ta e, VB b tRNA 57 i R i e i
mRNA, {H-Z, AT4g24650, T20010 210, MDB19. 12 . MVT11. 6. T26J14. 3. F2]7. 12 [fJ4> K cDNA
EA Y B R, VEBH AT B2 tRNA RG2S Bl . 2T T16G12 ( E 35 AC068809)
(12 PRI 20 S 1) 29375-3030 1bp, AR A #EE Dh e HGE I AF B o B2 U, & TX 8 ML
FURAE A bR K D RE, SEE8 FIR A WEAT DI REAENT, LB hBRIEANE R . T4k, B
PER A WE T, B 2 A ATE R .

[0055] L5 AT4g24650 (AtIPT4) . T20010 210 (AtIPT3) . T16G12( & 3 5 AC068809) [1] %
RIZH TR 29375-30301bp Xf MV FK] cDNA (At1IPT5) « MDB19. 12 (AtIPT7) - MVI11. 6 (AtIPTS) .
T26J14. 3 (AtTPT1) \F2J7. 12 (AtTPT6) HIBREL 4140 BIEEA g = K 1,3,5,7,9, L1l 13 H
N
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[0056]  34b, BLFRIXLCHRIL T g M 1R 741 (JP 9 4m 5 53k 2,4,6,8,10,12,14),
DL A M DNA 2035 2 (41 DNA Data Bank of Japan(DDBJ). (http://www. ddbj.nig. ac. jp)
TR 2 A R 28 SR 7 41, H Clustal WHEJF (http://www. ddbj. nig. ac. jp/
E-mail/clustalw—e. html. Thompson, et al. 1994, Nucl. Acids Res. 22,4673-4680. ) {EK
NFREW. HEER BT HS 2,4,6,8,10,12, 14 BoRE5), B 5 2B A a4
P ) DMAPP : tRNA 55 [ F 55 R g, oo 338 B 25 B FRAE D98 J5L B 1 40 B 0 24 25 5 AR
KI5 BIG I B TE i T XKk i B, 7275905 2,10, 12, 14 1 BIR 2 ZE 1R 751 T 1k
T—AEH PR SIEAN WA S TR 2k B #4241 1) AAL883819 (DDBJ ¥ 3% '5 ) il
K B/KFE ) BAB86364 (DDBJ 3% '5 ) o Ji4b, fEITH %' 4, 6,8 Hh B 2 LR T4 TE ik
T A, XA AR B AR AW720363 (DDBJ &35 ) o

[0057]  SZjfifsl] 2. 7E 4 b g L 40 A o) 24 25 5 ek H 6 B (R S DR o R IA

[0058] 1) [ 44 S ) 5 DR 48 AR 1 ) 7

[0059] ¥ pBI35T (WO 01/16332) H EcoRT A1 HindTTT &b, £3 25 A 168 32 16 ik 5
(Cauliflower mosaic virus)35S RNA LSBT £ w47 . M 35S RNA L[R2 1
T-H) DNA FEx. RIGHEIEH Br 5 pGPTV-KAN (Becker R etal, Plant Molecular Biology
20,1195-97,1992) F HindI11 A1 EcoRT 4b ¥ 5 4 sl 1 5 A A B B K i B BOAH E 5,
23| pTKO15 (B 1) o 34k, HFEFER 75, B & F M2 AE M i 5 (Cauliflowermosaic
virus) 35S RNA Z& A 1) 55 3 1 2 5o BE AT s f2 35S RNA ZE A [ 26 181 1 DNA | B, 5
pGPTV-Bar (Becker R etal, Plant MolecularBiology 20,1195-97,1992) H HindIII Fi
EcoRT AbFH 5 A2 st A i B K ) v BOH %%, 43 31 pTKO 16,

[0060]  AF109376 [ T I FF B B4 52 AE 48, & ¥ fl B JF (Arabidopsis thaliana)
1) cDNA 3C JFE 4E 24 PCR Jz RV [ 4 B DNA, 76 4 51 4, 1 F 51 %) 398 (5" ~TCCCCCGGGCG
ATGATGATGTTAAACCCTAGC-3" ) ( J¥ 4 4% 5 15) F 5| 4 -399(5" ~TCCCCCG
GGTCAATTTACTTCTGCTTCTTGAACTTC) ( /74145 16) , pfxDNA 24§ (GIBCO BRL),94°C 2 4
BhJE, (94°C. 15 553°C30 #5 ;68°C 2 43 40 #2 ) X40 fEIFHI4ATF LRI, f DNA 38, 40
A3 38 J5 161 DNA J&5 , FH Smal Ab3E, FE x4tk DNA J5, J42L 7o % 3 pTKO15 [f Smal £7 4, 6 4%
AR S2e e (Cauliflower mosaic virus)35S RNA ZLE B sl (35S B+ ) K
AR U7 s R, /R4 pTKO15-AF109376

[0061]1  AtIPT4 2 VL B+ (Arabidopsis thaliana) [#JE K40 DNA &y PCR 2 WA, LA
514 421 (AAAATGAAGTGTAATGACAAAATGGTTGTG=3" ) ( FEFI 45 17) F15|4% 407 (5° —GTCCAA
ACTAGTTAAGACTTAAAAATC-3" ) ( JP44w "5 18) 514, JF4d i pfxDNA 548 (GIBCO BRL),
16 94°C 2 73805, (94°C 15 7 5563°C20 # ;68°C 1 43 ) X42 fEFA 4 T {RR, A8 DNA 47~
¥, aifk )5 R pTKOL5 1) Smal A7 /. ¥ 35S B3l I NiirE X7 [R5l 7=, 1E N
pTKO15-AtIPT4,

[0062]  AtIPT3 J& UL il B FF (Arabidopsis thaliaha) [)3E Kl 40 DNA 24 PCR Jz I 45545,
YE 51 A8 514 703 (57 —CACCAGCAAGTTTATATTGCAAAGCGT-3" ) ( J¥ 44 'S 19) F15|4)
705 (5" ~GTTGTAACCACGTAAAAGATAAGGGTG-3" ) ( JF 34w "5 20) , 1E A # I DNA & B
Herculase ( Fi#%) (STRATAGENE 23 %] 7 ) 4# DNA #14 . PCR S W 1454tk 92°C | 434 )E, R B
PRAE 351K (92°C .30 7 ;55°C .30 72 ;70°C 24 30 ¥ ) . DNA 44k S5 , vo % 3 pTKO16 [¥] Smal fi7
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R AR S o 1EFE ALTPT3 7E 35S JA B ¥ 1 T iieA X W K el =4, 4E 3 pTKO16-AtTPT3.
[0063] ¥ pTKO15 F Smal F1 Kpnl VI 5, X 7 7 ~ A %) [ QUIA B 3£ PCR 4l 1k ik 71
aifh. 783, ik vw 54 852(57 —CTCGAGTTGGCGCGCCACCCGGGATTAATTAAGACTAG
TGGGGTAC-3") ( JFF4w 'S 27) F15]4) 853 (5° ~CCCACTAGTCTTAATTAATCCCGGGTGGCGCGCCAACT
CGAG-3") (J7 44’5 28) , 25 T pTKO15 12 Ll s /741 X HL, K24 514 852 Fi 853
ST T HAHE AN S G R DNA, (R, i VR pTKO15 ] Smal 1 Kpnl U105 1
B, 5514 852 F1514) 853 TEIEREREATAE T, 75 MAF NIRRT o B IXAEAT 21K FURL
fir 4k piM4 . pHM4 5 pTKO15 AR 2 Ak R 2 il A7 s ARl o pTKO 15 )22 Fof A7 i ok
H AL S Xbal, Xhol, AscI, Smal, Pacl, Spel, KpnI fl Sall.

[0064] % 4u g [¥) pM4 ] 20 AT [¥) BamHT 1) W f5 , 18 b e — 2 8 7E 200 1 M 1 4
ATP, Jlii 48, TTP, i 4 CTP, Wi 4A GTP, 1 BRA7 ¥ pfu DNA BB & (Stratagene AW ) {/FE T,
15 T0°CLRIR 30 738, TR Ao ARG 4 20 A2 /NI MR RE (Calflntestine
Alkaline Phosphatase) ( # # 7 /A% ) £E 37T°CALRE 1 /MiF, FEF QUIT fid PCR 4ifk ik 5
& (X 77 v nw) difk DNA. 7EH A, v ML H I+ (Arabidopsis thaliana) FZER4
DNA, 5 FH i #44 DNA 28 5B Herculase (Stratagene A7) ), 514 918 (5”-ATG ACA GAA CTC
AAC TTC CAC CT-3") (JFA4w'5 29) F15|4) 879 (5 —CAAAAAAAAGATCTAATTTTGCACCAAATGCCG
CTT-3") (JFH4w"5 30) AT HE (94°C.20 # ;565°C 30 # ;72°C 1 43I JE 3, 9534 35 1K)
TR DNA v B, SR 5 ARk L v [, 19 31 pHM4-AtIPT L,

[0065]  FH S5H4%E pHMA-AtIPTL AH R 753, H5ile T MR B3+ (Arabidopsis thaliana)
[KJHEERI 41 DNA, 48 FH 514 533 (5° ~ATTATGCAAAATCTTACGTCCACATTCGTC-3) ( JE4)4w'S 31) Fil
514 881 (5° ~ACAGGATCCTCACACTTTGTCTTTCACCAAG-3" ) ( FF 44w 32) 1E K54 3 )5 1)
DNA Jy Be 174, M idt— 2 il , 43 31 pHM4-AtIPTS,

[0066] N MTH 40T 5 Hic B IR LG & ATG Ll 66bps FF 4, BLG 75405 6 1f14:
i X IR A, A8 514 856 (57 ~COGCTCGAGATGAAGCCATGCATGACGGCTC-3 ) ( JF44i 5
33) F1214 857 (5 —GGACTAGTCACCGGGAAATCGCCGCCA-3") ( JEFI4R S 34) , LLM Columbia BF
ARE CHRWEE AT ) PERBCH R AEE R ZH DNA AR, HE4T PCR 714, i Tax e &
A BRI N TR T ET A5, BRI PCR #2490 FH XhoT i1 Spel AbFE, P11 DNA F Bt vo [ B £r Al
Vb 8RR A piMA T, ¥ dr 44 08 pHMA-AtIPTS,

[0067]  2) MHEYH T A

[o068] {1 IEAT &, % pTKO15, pTKO15-AF109376, pTKO15-At IPT4 FI pTKO16—-AtIPT3
P NMHEIF (Arabidopsis thaliana) WIEAGALAH . 1 H HIBM HEFH S NIRRT
v, KPR Akama 221 /7 (Akama, K. etal. 1992Plant Cell Rep. 12,7-11.). ¥ERS
NJE RGN, LEAN S A ZLE R 723 [ £F OM B2 553E (Akama, K. et al. 1992P1lant
Cell Rep.12,7-11.) H1, %A 50 u g/ml RIBEREMILE, 100 1 g/ml LS5, 100 1 g/ml
THERMO. 310 g/ml MWL LR ] FEH M RENIE R (AT MRS R RZ S
FEEEFIIANT 0.5 0 g/ml AT ARKFEMRTFREE ) T onlige. WeL 2 A5 KM, H pTKO15
A1 pTKO15-AF109376 4k J5 (K R 23, 76 AN 3 4l i 7 4 22 (R 355 55 Sk P R A 15 2 T e
MRAESHA M RENIEFREDHEIE & T2 S, H pTKO15-AtTPT4 # 40 J5
)AL LR, AEAS S A M5 R 3= & A 4E 7y SRR W IR kb, B R P . o5 ok,

9
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pTKO16-AtIPT3 ¥4k Ja K A H 23— 4%, fEA S 40 7 R = A B 4 i o R R I3 7R 2k
o, HA R TR

[0069] ¥4 4% W § A T pHM4, pHM4-AtIPT1, pHM4-AtIPTS, pHMA-AtIPT5 [ i H JF
(Arabidopsis thaliana) BG4 2R, fE&H 0. 210 g/ml WL L FR,50 1 g/ml K I 2 &,
100w g/ml Sk AR ME 7, H AN & 3 40 Mo 73 R R B3 FR v 5 9%, BB ik S e i 4]
SN ACIPTA [ SEEBIAH R 25 SR R I, SN pHM4 J&5 1F A 45 4L 203 T ks 28, 1 S\
pHMA-AtIPT1, pHMA-AtTPT8 Fll pHMA-AtIPTS J5 [ RAG LSk T 5 2.

[0070]  HHULFR B, 78 AtIPT4 FIACIPT3 o1, B #2555 S ie 0 A4 fu oy R 3= A e

[0071]  Y4h SR, ik AtIPTL, AtIPTS, AtIPTS [t B3Ik, 7l LD | R 40 i 4 FL 25 V2%
[0072]  3) pHM4-AtIPTS {EAHY) KL B R IE

[0073]  #% pHMA-AtIPTS A% FH U 5 v 3 - 33 AT w1 Ik v (S AR 52, 35 1 4L 40 i T 2% 1
WA 4 T2 R ) AVE R ) K SE B TR AV 109 ~ 113 11 ) 7 W B 5+ (Arabidopsis
thaliana) FHATHAL, BAFRIMA TAES T 50 u g/ml FHBEE Z M0 MS BB FE R P A 1S,
AR B IR LB A ARLE NN 1/2 WRJE NS B R e A L3RI, RIAE 2 Mk
TERCT B2 B 2E (O IRER ) (B 2) o PR A% R ARES 1 pHMA 1R A0 1A, VA WL 5%
B R LI, Al An, Bk ALTPTS, IR = THsm A 4, AE AT {2 HE 0 25 7 R
[0074]  SEAF] 3 40 i 7 25 BOAH % B 1 BT IR IV 2k 0

[0075] 1) My R0 e FHORE IR R 1

[0076]  LDLSEH 2 HhA 1K) pTKO15-AtIPT4 /F & PCR i AV IRAAR, 7524 51448 H 5149 480
(5" =GGAATTCCATATGAAGTGTAATGACAAAATGGTTG-3") ( FE4)4m s 21) F15 |4 481 (5 ~GAAGATC
TGTCCAAACTAGTTAAGACTTAAAAATC-3" ) (J¥ 445 22) , AT H LA taq ( FE i ) , ¥4 hd X 1k
WATY 9. ¥ H Atk f5, A Ndel F1BgLIT AP, FRR 404K DNA. 2R J5 4t DNA Jv B o e 2
pET16b (Novagen 23] ) [ Ndel F1 BamHT {37 52 8], s pET16b-AtIPT4,

[0077] %5 4, DL pTKO15-AF109376 & PCR fz N I #5 W, 1 b 51 % 18 B 51 )
550 (5" ~GATCCCCGGCATATGA TGATGTTAAACCCTAGC-3" ) (#4945 23) #1514 551 (5° —ACGG
TACCCATATGTCAATTTACTTCTGCTTCTTGAAC-3" ) ( J¥ %8s '5 24) , VE Jy ity # P DNA 28 & B Ad H
Herculase (Stratagene A#] ), 4wl X EATH 1. $ I Ndel 4bPEf5, wa %2 pET16b
[y Ndel £7 550, il ¥ pET16b—-AF109376

[0078] 5, LLE H % (Arabidopsis thaliana) ff) 3 K41 DNA & PCR Jz I B R AR
VER 51 AE 514 741 (5 “TTATACATA TGAAGCCATGCATGACGGCTCTAAG-3’ ) (J¥4 4% 'S 25)
F514 742 (5° —~CGGGATCCTCACCGGGAAATCGCCGCCA-3" ) (JFH) 4 'S 26) , 1 Ay it vtk g s
LA taq( EHIE ), ¥ b X BTy 1. F iS5, F NdeT 1 BamHT 4bZH, 48 J5 v 2
pET15b (Novagen A7) ) [ Ndel F1 BamHT 2 [a], {5 pET15b-AtIPT5,

[0079]  2) KJWAT B G v il v M o

[0080]  IRTATIR, ALIPTL, AtIPT4, AtIPT8 Fil AtIPT6 FEAkL T —ANIE4H, AtIPT3, AtIPTS Al
ACIPTT JERC T 5 — A 43 % F— AR R, 75 KB B A I o 3 2 o

[0081] ¥ 5 N T pET16b-AtIPT4, pET16b-AF109376, ok % pET15b-AtIPT5 (¥ K % T
AD494 (DE3) pLysS#RAE 20°C, ImM TPTG A7AE N 157% 12 /I 5, B OoUCEE AN R S o) B AR AN
%S A (25mM Tris—HCT, 50mM KC1,5mM B — 3i3& LFE, ImM PMSF, 20 1 g/ml S5k ) LA
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{8 0D600 = 100 J&, i RELAE KA 1w . 2R 544 HAE 300000g 1 B0 10 4348, [FIf |
Bl HiZ B 1o l, 554 60uM DMAPP.5uM °HAMP (722GBq/mmol) . 10mM MgCl, ]
eV A 101 1,25°C R RIR 30 438 ARJE, MZ RNV N Tris-HCL (pH = 9) {2
A 50mM, B/ B I A R I 4 UK FE O 2 AT /30 w1, S AR 37 CARIR 30 73 B hadkAT
IR N o W IR VR C18 RAHE JZ il (BB BhAH N 50% A ) J I, i | 5%
Kl SN =8 45 FRIR, TR T & pET16b-AtIPT4 Fl pET15b-AtIPTS [ AT B I
PR S N R, A R BRI AR . SR, ZE 2N T &5 pET16b-AF109376 ¥ K%
B BB, AR WA S G0 I 1 A o
[0082]  3) Ziifb i (T )i s T o
[0083]  E5Ljififs] 3— (1) [AIFE, ¥ AtTPT4 5e % 2 pET32b (Novagen A7) ) H1, 5 5L jifs)] 3-(2)
R, 38 K BT B2 00, B LR R A IFERS A 800 1 1 HmA 400 1 1 Ni-NT B/l
PR CGBEYIES AT 110 n INI-NT BIE8E, 30mM NaH,PO, (pH8) » 15mM K, 0. 9M NaCl,
7.5mM B — 33k L E, 0. 5mM PMSF, 30 b g/ml SE K3 ) o KL BB FR A FE S B KL B
B0, BT (RES ©) FIUTIE 2. IYTHE R AL (20mMNaH,PO, (pHS) , 10mM K s,
0. 3M NaCl,5mM B — %5k £, 0. 5mMPMSF, 10 1 g/ml S2fik3s ) , HI i B0 [AI i R 4 A 3
NEBEDEGE 4 Ko ARJE 4 1% Ni-NT BEIE B ETF T 500 w 1 PRy b, F HRR AL & Do B4
D50 1 55001 2X HP4 0,25 u M [#] °H FRIC I & FPIAZ IR ATP, ADP, AMP IR JIRnEns
— [ RV (25mM Tris—HC1 (pH7. 5) , 75mM KC1, 10mM MgCl,, 10 1 g/ml Z2Jik2%, ImM PMSF,
66 1M DMAPP) VE&, fE7E 23°C N Y. 30 738, MMV A 700 1 1 LR L 15, i+,
B, B LR BRI 550 1 1. A I 500 1 1 ZRA8K, FRRECHE, B0)5, 208 O
LWE)Z 3501 1, [ A FE NN 500 1w 1 28K, FRREEHE, B0 JE, M SR CERZ ) 50 1 1
LR CTET, M 0. 5ml FJACSIT (7 7 v = > 7 ), FARIN R H S I e RO e 45 R KR
IR, DMAPP ) — FRJEAR P JEA R AR (R e 1) 7 ATP FADP Fo WO, AtTPTA P9 B
W RIS TR B ATP F1ADP E RS 1.
[o084]  fif FHAifbik E L ALIPT4 R H i (2ng/ml) , 7E 0. 4mM DMAPP [IAFAE T , Il & AH XS
T-ATP () Km 4 18 u Mo MEEUE 2 LR F tzs AHXT T AMP () Km 11. 10 M A%l (Morris et
al. Aust. J. PlantPhysiol. 20,621-637,1933) « 734k, #F 200 u M ATP 47 4E K, M 2 A0 X T
DMAPP (] Km HJ, 3 6. 51 M,
[0085]  [AIFE, AtIPT1 thgwmhd B — MERIG AR EE R 3 ATP 1 ADP _E MR 8 (A 5.
[0086]  4) KMV % E
[0087] & BIRMIAES: D 5%ER 2X OV (57 1M ATP F1 1mMDMAPP) V&4, 7E 25°C
(507 =@ AN WA N PR = O A w2 0 A o /8 W e R R S N 70 G e e s S O |
H 3 AR N i 8E J , 75 —80°CRAF 30 43 8h 5, 75 17, 000xg T B0 30 434, Br i
Jite B ISR TS R T . L —#43 H Chemocobond ODS-W A (Chemco 24
T ) 8. SeH 20mM KH,PO, BEM 15 2385, F-& A M 20mM KH,PO, F] 4mM KH,PO, f] 80% Z
A RIEAT 30 3B EeMERRFEBE L . R AR /) g il 1 3% P i A L KT i, £E Chemocobond
ODS-W AL ZMT FZ I T 2 AU, oo 5 BRI U R Ok B9 T [R) B ATP — 5, Ja tH R oge (i
A) IR EE IS R] 5 ATP IR S M R R B A — N I DR B IS TR B ASAH R o FH A 70N o P 1
FR ALY & , 7E Chemocobond ODS-W AL JZ# th = B HL B 17 2 A4, Hirp 58 H B s 1) £
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B IS 1) 5 R — 2 ot A0 0 B) ) O B I ) By S PG 22 I ) O B I i) — 3¢
[o088] e A FIWE B (4R 73 T o, W T Sl b, AlBR R 738 5 il (JMS-SX102 By
JEOL MStation, JEOL DATUM Ltd.) BEATAEMT. SR, KB A KLEWRITE S, B TH
13 3 BEIRIE B 1A, PTCLEA 33, Sk B B L SIS 5 0 m/z {H 28 336 F1 204, i &
55 5 UG FENR A AR B, J5 35 55 5 O MR O 20 U AE R R o F IR, U A S AR Ay
PR IR B IR AL AL S ) e AR BE ATP (B FR Y iPTP) .

[0089] b b (g m] A I

[0090] {7445 2,6 7 3k RIAE K T T ARk I, 1) 7oAy 40 i 73 R 38 6 s M
TN AR RN GRS 2,4, 6,10, 12 TR RS ) B AE A4 o B RIS N, ] DS RS 4 S5
ENE . FR R, FA%S 2,10,12 F1 14 ST 545 4,6 F1 8, HIAES T R4 A
AR FR . Bl XL A N A 40 M7 R 2% 6 il S RL PR A e B R A DR 26
AEE R, T DL 1 40 i 73 2, 7044, IRCE R R, R Y938 78 i B9 70 I, )24k, A=
TR AC LS AT B RS o i HL, F TR AR R, BRI A 3N T IR AL R R A T Rk i
HE AR e B .

[0001]  H1 - 4F A 40 i 73 R 35 & i 25 5, 7T DL 03 A AT ATP, BRI ] DU A, 55 B
AMP A 2 J5 P40 B K PR 40 2 2R3 5 R ERIARLEL 5 A BH ) SRR DR S A AR A ) R A 8 47 5
RAFHILEE .

[0092] Ak

[0093]  <110> =f3FIREA 24t

[0004]  <120> A4 Ha 7> 28 55 A O 8 B i 2k A

[0095]  <130>

[0096] <160>34

[0097] <170>Patent In version 3.1

[o098]  <210>1

[0099]  <211>957

[0100]  <212>DNA

[o101]  <213> HEIF

[0102] <2202

[0103]  <221>CDS

[0104]  <222>(1).. (957)

[0105] <223 A4 i /3 5 35 & AT 2 B B0 DNA HAZ H R PP 41 (AtTPT4)

[0106] <400>1

[0107] atg aag tgt aat gac aaa atg gtt gtg atc atg ggt gcc acc ggt tct 48
[0108] Met Lys Cys Asn Asp Lys Met Val Val Ile Met Gly Ala Thr Gly Ser

[0109] 1 5 10 15

[0110] ggc aag tca tca ctc tct gtt gat ctc get tta cat ttt aaa gcc gag 96
[0111]  Gly Lys Ser Ser Leu Ser Val Asp Leu Ala Leu His Phe Lys Ala Glu

[0112] 20 25 30

[0113] atc atc aac tct gac aaa atg cag ttc tac gat gge ttg aag atc acc 144
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[0114] Tle Ile Asn Ser Asp Lys Met Gln Phe Tyr Asp Gly Leu Lys Ile Thr

[0115] 35 40 45

[0116] acg aat caa tcg acc att gaa gat cga cgt gga gtg cca cat cac ctt 192
[0117]  Thr Asn Gln Ser Thr Ile Glu Asp Arg Arg Gly Val Pro His His Leu

[0118] 50 55 60

[0119] ctc ggt gaa cta aac ccg gag gct gga gaa gtc aca gcg geca gaa ttt 240
[0120] Leu Gly Glu Leu Asn Pro Glu Ala Gly Glu Val Thr Ala Ala Glu Phe

[0121] 65 70 () 80

[0122] cgec gtt atg gcg get gaa gee atce tcece gag att act caa cgt aaa aag 288
[0123] Arg Val Met Ala Ala Glu Ala Tle Ser Glu Ile Thr Gln Arg Lys Lys

[0124] 85 90 95

[0125] ctc cca atc ctt gee ggt gga tecc aac tca tac att cat get cte ctt 336
[0126] Leu Pro Ile Leu Ala Gly Gly Ser Asn Ser Tyr Ile His Ala Leu Leu

[0127] 100 105 110

[0128] gca aaa tct tat gac cct gaa aac tat ccg ttt tct gat cac aag ggc 384
[0129] Ala Lys Ser Tyr Asp Pro Glu Asn Tyr Pro Phe Ser Asp His Lys Gly

[0130] 115 120 125

[0131] tca atc tge tcc gag ttg aaa tat gat tgt tgt ttc att tgg ata gat 432
[0132] Ser Ile Cys Ser Glu Leu Lys Tyr Asp Cys Cys Phe Ile Trp Ile Asp

[0133] 130 135 140

[0134] gtg gat cag tct gtg tta ttc gag tat ctt tct tta cgt ttg gat ctt 480
[0135] Val Asp Gln Ser Val Leu Phe Glu Tyr Leu Ser Leu Arg Leu Asp Leu

[0136] 145 150 155 160

[0137] atg atg aag tca ggt atg ttc gag gag atc get gag ttc cac cge tet 528
[0138] Met Met Lys Ser Gly Met Phe Glu Glu Tle Ala Glu Phe His Arg Ser

[0139] 165 170 175

[0140] aag aag gcc ccg aaa gag cca ttg ggg ata tgg aag get ata gga gtg 576
[0141] Lys Lys Ala Pro Lys Glu Pro Leu Gly Ile Trp Lys Ala Ile Gly Val

[0142] 180 185 190

[0143] caa gag ttt gat gac tac ctc aaa atg tac aag tgg gac aat gac atg 624
[0144] GIln Glu Phe Asp Asp Tyr Leu Lys Met Tyr Lys Trp Asp Asn Asp Met

[0145] 195 200 205

[0146] gat aaa tgg gac cct atg aga aag gag gct tat gag aag gcg gtg aga 0672
[0147] Asp Lys Trp Asp Pro Met Arg Lys Glu Ala Tyr Glu Lys Ala Val Arg

[0148] 210 215 220

[0149] gcec atc aaa gaa aac aca ttt cag ctc aca aag gat caa atc acg aag 720
[0150] Ala Ile Lys Glu Asn Thr Phe Gln Leu Thr Lys Asp Gln Ile Thr Lys

[0151] 225 230 235 240

[0152] atc aac aag ctg aga aat gcc ggg tgg gac ata aag aag gtg gat gct 768
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[0153]
[0154]
[0155]
[0156]
[0157]
[0158]
[0159]
[0160]
[0161]
[0162]
[0163]
[0164]
[0165]
[0166]
[0167]
[0168]
[0169]
[0170]
[0171]
[0172]
[0173]
[0174]
[0175]
[0176]
[0177]
[0178]
[0179]
[0180]
[0181]
[0182]
[0183]
[0184]
[0185]
[0186]
[0187]
[0188]
[0189]
[0190]
[0191]

Ile Asn Lys

aca gca tcg
Thr Ala Ser

gta gcc gag
Val Ala Glu
275

tgt gtg aag

Cys Val Lys
290

tat tat tac

Tyr Tyr Tyr

305

<210>2

<211>318

<212>PRT

213> WHEIF

<400>2

Met Lys Cys

1

Gly Lys Ser

Ile Tle Asn
35
Thr Asn Gln
50
Leu Gly Glu
65
Arg Val Met

Leu Pro Ile

Ala Lys Ser
115
Ser Ile Cys
130
Val Asp Gln
145

Leu
ttt
Phe
260
atg
Met

att
Tle

ttt
Phe

Asn
Ser
20

Ser
Ser
Leu
Ala
Leu
100
Tyr

Ser

Ser

Arg
245
cga

Arg

cag
Gln

gtc
Val

tat
Tyr

Asp

Leu

Asp

Thr

Asn

Ala

85

Ala

Asp

Glu

Val

Asn

gag
Glu

aga

Arg

ageg
Arg

tta

Leu
310

Ser

Lys

Tle

Pro

70

Glu

Gly

Pro

Leu

Leu
150

Ala Gly Trp Asp lle

geca

Ala
aag
age
Ser
295

cta

Leu

Met

Val

Met

Glu

55

Glu

Ala

Gly

Glu

Lys

135
Phe

att
Ile

ata
Ile
280
cac
His

aaa

Lys

Val
Asp
Gln
40

Asp
Ala
Ile
Ser
Asn
120

Tyr

Glu

14

ageg
Arg
265

tgg
Trp

ttg

Leu

aga

Arg

Val
Leu
25

Phe
Arg
Gly
Ser
Asn
105
Tyr

Asp

Tyr

250
geca gcc

Ala Ala

aac aag

Asn Lys

gac caa
Asp Gln

ttt tta
Phe Leu
315

Ile Met
10
Ala Leu

Tyr Asp
Arg Gly
Glu Val
75
Glu Ile

90
Ser Tyr

Pro Phe

Cys Cys

Leu Ser
155

Lys

Lys Val Asp Ala

255

aag gaa ggc gaa ggt
Glu Gly Glu Gly

Lys

270

gaa gtg ttg gaa ccg
Val Leu Glu Pro

Glu

285

ccg atc aac tat tat

Pro
300

Ile Asn Tyr Tyr

agt ctt aac tag

Ser

Gly

His

Gly

Val

60

Thr

Thr

Ile

Ser

Phe

140

Leu

Leu Asn

Ala Thr

Phe Lys

30
Leu Lys
45

Pro His

Ala Ala

Gln Arg

His Ala
110

Asp His

125

Ile Trp

Arg Leu

Gly
15

Ala
Ile
His
Glu
Lys
95

Leu
Lys

Ile

Asp

Ser

Glu

Thr

Leu

Phe

80

Lys

Leu

Gly

Asp

Leu
160

816

864

912

957
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[0192]
[0193]
[0194]
[0195]
[0196]
[0197]
[0198]
[0199]
[0200]
[0201]
[0202]
[0203]
[0204]
[0205]
[0206]
[0207]
[0208]
[0209]
[0210]
[0211]
[0212]
[0213]
[0214]
[0215]
[0216]
[0217]
[0218]
[0219]
[0220]
[0221]
[0222]
[0223]
[0224]
[0225]
[0226]
[0227]
[0228]
[0229]
[0230]

Met Met Lys Ser Gly Met Phe Glu Glu Ile Ala Glu Phe His Arg Ser
165 170 175
Lys Lys Ala Pro Lys Glu Pro Leu Gly Ile Trp Lys Ala Ile Gly Val
180 185 190
Gln Glu Phe Asp Asp Tyr Leu Lys Met Tyr Lys Trp Asp Asn Asp Met
195 200 205
Asp Lys Trp Asp Pro Met Arg Lys Glu Ala Tyr Glu Lys Ala Val Arg
210 215 220
Ala Ile Lys Glu Asn Thr Phe Gln Leu Thr Lys Asp Gln Ile Thr Lys
225 230 235 240
Ile Asn Lys Leu Arg Asn Ala Gly Trp Asp Ile Lys Lys Val Asp Ala
245 250 255
Thr Ala Ser Phe Arg Glu Ala Ile Arg Ala Ala Lys Glu Gly Glu Gly
260 265 270
Val Ala Glu Met Gln Arg Lys Ile Trp Asn Lys Glu Val Leu Glu Pro
275 280 285
Cys Val Lys Ile Val Arg Ser His Leu Asp Gln Pro Ile Asn Tyr Tyr
290 295 300
Tyr Tyr Tyr Phe Tyr Leu Leu Lys Arg Phe Leu Ser Leu Asn
305 310 315
<210>3
<211>1011
<212>DNA
213> BHIF
220>
<221>CDS
<222>(1).. (1011)
223> Fm G4 L 73 235 G B IR H BT DNA IAZ IR 741 (AtIPT3)
<400>3
atg atc atg aag ata tct atg gct atg tgc aaa caa cca ttg cct cct
Met Ile Met Lys Ile Ser Met Ala Met Cys Lys Gln Pro Leu Pro Pro
1 5 10 15
tcg ccg act tta gac ttc cct cca gcg aga ttt ggt ccc aat atg cta
Ser Pro Thr Leu Asp Phe Pro Pro Ala Arg Phe Gly Pro Asn Met Leu
20 25 30
act cta aac cca tac ggt cca aag gac aaa gtt gtg gtc atc atg ggt
Thr Leu Asn Pro Tyr Gly Pro Lys Asp Lys Val Val Val Ile Met Gly
35 40 45
gct acc ggg aca ggc aag tca cga ctc tcec gtg gat ata gec aca cgt

15

48

96

144

192
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[0231]
[0232]
[0233]
[0234]
[0235]
[0236]
[0237]
[0238]
[0239]
[0240]
[0241]
[0242]
[0243]
[0244]
[0245]
[0246]
[0247]
[0248]
[0249]
[0250]
[0251]
[0252]
[0253]
[0254]
[0255]
[0256]
[0257]
[0258]
[0259]
[0260]
[0261]
[0262]
[0263]
[0264]
[0265]
[0266]
[0267]
[0268]
[0269]

Ala

ttt
Phe
65

cta

Leu

ccg

Pro

gcg
Ala

cgt
Arg

gct
Ala
145
tgt
Cys

tet

Ser

aga

Arg

aaa

Lys

ttc
Phe
225
gaa
Glu

atc

Thr
50

Cg8g
Arg

gac

cac
His

aat

Asn

gga

130
cta

Leu

ttt
Phe

gag
Glu

gaa
Glu

gca
Ala
210
ttg

Leu

ata
Ile

gaa

Gly

gct
Ala

att
Tle

cat
His

tac
Tyr
115

aag

gtg
Val

cta

Leu

aga

Arg

ttt
Phe
195
atc
Ile

aat

Asn

aag

Lys

Cgg

Thr

gag
Glu

gta
Val

cte
Leu
100
tgt

ctt

Leu

gat
Asp

tgg
Trp

gtt
Val
180
tte
Phe

g8a
Gly

gtg
Val

ageg
Arg

ttg

Gly

atc

Ile

acc
Thr
85

cte

Leu

cac
His

cca

Pro

gac

Asp

gtg
Val
165
gac

Asp

gac

Asp

ttt
Phe

gaa
Glu

aat
Asn
245

aga

Lys

ata
Ile
70

aac

Asn

g8C

atg
Met

atc
Ile

aaa

150
gac

Asp

aag

Lys

ttt
Phe

ccg

Pro

gac
Asp
230
aca
Thr

aaa

Ser Arg Leu Ser

25
aac

Asn

aag

gtc
Val

gcg
Ala

atc
Ile
135
gaa
Glu

gtg
Val

atg
Met

tcg

Ser

gag
Glu
215
aga

Arg

ttt
Phe

gtg

tca gac

Ser Asp

atc acg
Ile Thr

ttg ccg
Leu Pro
105
aat ctc
Asn Leu
120
gtt gga
Val Gly

aac aag

Asn Lys

gea ctt
Ala Leu

gtg gag
Val Glu
185
aac tct
Asn Ser
200
ttt gac
Phe Asp

gaa gaa
Glu Glu

gag tta
Glu Leu

aag aag

16

aag

Lys

agce
Ser
90

cct

Pro

tce

Ser

ggt
Gly

ttc
Phe

cce
Pro
170
agt

Ser

gat
Asp

ageg
Arg

ctg

Leu

Val

ata
Ile
75
gag
Glu

gaa
Glu

att
Ile

tce

Ser

agg
Arg
155
gtt
Val

gga
Gly

tac

Tyr

ttt
Phe

tta
Leu
235

Asp Ile Ala Thr Arg

60

caa gtc cac caa ggt

Gln Val His Gln Gly
80

gag agc tgc ggg gta

Glu Ser Cys Gly Val

95
gce gac tta acc gcc
Ala Asp Leu Thr Ala
110
gaa tcc gtc cta aac
Glu Ser Val Leu Asn
125

aac tct tac gtg gag

Asn Ser Tyr Val Glu

140

tcg aga tac gac tgt

Ser Arg Tyr Asp Cys
160

ttg cac ggg ttc gtg

Leu His Gly Phe Val

175
atg gtt gag gaa gtc
Met Val Glu Glu Val
190
tca aga ggg atc aag
Ser Arg Gly Ile Lys
205

ttc agg aac gag cag

Phe Arg Asn Glu Gln

220

agt aaa gtg ttg gaa

Ser Lys Val Leu Glu
240

gct tgt agg cag aga gaa aag
Ala Cys Arg Gln Arg Glu Lys

250

255

tgg tct att cag aga gtg gat

240

288

336

384

432

480

2928

576

624

672

720

768

816
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[0270]
[0271]
[0272]
[0273]
[0274]
[0275]
[0276]
[0277]
[0278]
[0279]
[0280]
[0281]
[0282]
[0283]
[0284]
[0285]
[0286]
[0287]
[0288]
[0289]
[0290]
[0291]
[0292]
[0293]
[0294]
[0295]
[0296]
[0297]
[0298]
[0299]
[0300]
[0301]
[0302]
[0303]
[0304]
[0305]
[0306]
[0307]
[0308]

Ile

8C8
Ala

gce

Ala

ttt
Phe
305
gCg
Ala

tga

Glu

act
Thr

tgg
Trp
290
ctg

Leu

gtt
Val

<210>4
<211>336
<212>PRT

213> WH

<400>4
Met Ile Met Lys

1

Ser

Thr

Ala

Phe

65

Leu

Pro

Ala

Arg

Ala

Pro

Leu

Thr
50
Arg

Asp

His

Asn

Gly

130

Leu

Arg

cca
Pro
275
gag
Glu

ctg

Leu

Leu
260
gtc
Val

agg
Arg

gac

Asp

geg gcc

Ala

Thr
Asn
35

Gly
Ala
Ile
His
Tyr
115

Lys

Val

b

I

Ala

Leu
20

Pro
Thr
Glu
Val
Leu
100
Cys

Leu

Asp

Arg

ttt
Phe

ctc

Leu

att
Ile

gce

Ala
325

Ile

Asp

Tyr

Gly

Ile

Thr

85

Leu

His

Pro

Asp

Lys

aca

Thr

gtg
Val

gce
Ala
310

Val Lys Lys Trp Ser Ile Gln Arg Val Asp

aag

Lys

gct
Ala
295
age

Ser

265

270

cga agg tcc aag atg gat gct aac gtg
Arg Arg Ser Lys Met Asp Ala Asn Val

280

285

gga cca agc aca gat act gtg tcg cgg
Gly Pro Ser Thr Asp Thr Val Ser Arg

300

cga cga ccg ctc gtg gaa gct tca aca
Arg Arg Pro Leu Val Glu Ala Ser Thr

315

320

atg gaa cgc gag ttg tcg cgg tgt cta gtg gcg
Met Glu Arg Glu Leu Ser Arg Cys Leu Val Ala

Ser

Phe

Gly

Lys

Ile

70

Asn

Gly

Met

Ile

Lys

Met

Pro

Pro

Ser

55

Asn

Lys

Val

Ala

Ile

135
Glu

Ala
Pro
Lys
40

Arg
Ser
Ile
Leu
Asn
120

Val

Asn

17

Met
Ala
25

Asp
Leu
Asp
Thr
Pro
105
Leu

Gly

Lys

330

10
Arg

Lys

Ser

Lys

Ser

90

Pro

Ser

Gly

Phe

Phe

Val

Val

Ile

75

Glu

Glu

Ile

Ser

Arg

Gln
Gly
Val
Asp
60

Gln
Glu
Ala
Glu
Asn

140

Ser

Pro
Pro
Val
45

Ile
Val
Ser
Asp
Ser
125

Ser

Arg

Leu
Asn
30

Ile
Ala
His
Cys
Leu
110
Val

Tyr

Tyr

335

Pro
15

Met
Met
Thr
Gln
Gly
95

Thr
Leu

Val

Asp

Pro

Leu

Gly

Arg

Gly

80

Val

Ala

Asn

Glu

Cys

864

912

960

1008

1011
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[0309] 145 150 155 160

[0310] Cys Phe Leu Trp Val Asp Val Ala Leu Pro Val Leu His Gly Phe Val

[0311] 165 170 175

[0312] Ser Glu Arg Val Asp Lys Met Val Glu Ser Gly Met yal Glu Glu Val

[0313] 180 185 190

[0314] Arg Glu Phe Phe Asp Phe Ser Asn Ser Asp Tyr Ser Arg Gly Ile Lys

[0315] 195 200 205

[0316] Lys Ala Ile Gly Phe Pro Glu Phe Asp Arg Phe Phe Arg Asn Glu Gln

[0317] 210 215 220

[0318] Phe Leu Asn Val Glu Asp Arg Glu Glu Leu Leu Ser Lys Val Leu Glu

[0319] 225 230 235 240

[0320] Glu Ile Lys Arg Asn Thr Phe Glu Leu Ala Cys Arg Gln Arg Glu Lys

[0321] 245 250 255

[0322] Tle Glu Arg Leu Arg Lys Val Lys Lys Trp Ser Ile Gln Arg Val Asp

[0323] 260 265 270

[0324] Ala Thr Pro Val Phe Thr Lys Arg Arg Ser Lys Met Asp Ala Asn Val

[0325] 275 280 285

[0326] Ala Trp Glu Arg Leu Val Ala Gly Pro Ser Thr Asp Thr Val Ser Arg

[0327] 290 295 300

[0328] Phe Leu Leu Asp Ile Ala Ser Arg Arg Pro Leu Val Glu Ala Ser Thr

[0329] 305 310 315 320

[0330] Ala Val Ala Ala Ala Met Glu Arg Glu Leu Ser Arg Cys Leu Val Ala

[0331] 325 330 335

[0332] <210>5

[0333]  <211>990

[0334] <212>DNA

[0335]  <213> . HEIF

[0336] <2202

[0337]  <221>CDS

[0338]  <222>(1).. (990)

[0330] <223 A4 i /) 5 31 & ATt B B0 DNA HAZ H R PP 41 (AtTPT5)

[0340]  <400>5

[0341] atg aag cca tgc atg acg gct cta aga caa gtg att caa cca ttg tcg 48
[0342] Met Lys Pro Cys Met Thr Ala Leu Arg Gln Val Ile Gln Pro Leu Ser

[0343] 1 5 10 15

[0344] ttg aac ttc caa gga aac atg gtg gac gtt ccg ttt ttc cgg cga aaa 96
[0345] Leu Asn Phe Gln Gly Asn Met Val Asp Val Pro Phe Phe Arg Arg Lys

[0346] 20 25 30

[0347] gac aag gtt gtt ttc gtc atg gga gce acc gga acc gge aaa tet cgt 144

18
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[0348]
[0349]
[0350]
[0351]
[0352]
[0353]
[0354]
[0355]
[0356]
[0357]
[0358]
[0359]
[0360]
[0361]
[0362]
[0363]
[0364]
[0365]
[0366]
[0367]
[0368]
[0369]
[0370]
[0371]
[0372]
[0373]
[0374]
[0375]
[0376]
[0377]
[0378]
[0379]
[0380]
[0381]
[0382]
[0383]
[0384]
[0385]
[0386]

Asp

cta

Leu

gac
Asp
65

act
Thr

cac
His

atc
Ile

gcce

Ala

gac
Asp
145
aga

Arg

gat
Asp

tcg

Ser

gac

Asp

gag
Glu
225
ttg

Lys

gee
Ala
50

aag

Lys

cct

Pro

gac

Asp

ageg
Arg

ggt
Gly
130
ttc
Phe

ccg

Pro

atg
Met

gat
Asp

gaa
Glu
210
aga

Arg

ctt

Val
35

att
Ile

atc
Tle

gag
Glu

act
Thr

gce
Ala
115
gagt
Gly

Cgg
Arg

gtt
Val

ggt
Gly

tac
Tyr
195
ttt
Phe

ctt

Leu

gC8

Val

gac

Asp

cag
Gln

gaa
Glu

tac
Tyr
100
gtc
Val

tce

Ser

tta

Leu

tta

Leu

cte
Leu
180
tce

Ser

cte

Leu

ctt

Leu

tgt

Phe

cta

Leu

gte
Val

agc
Ser
85

gaa
Glu

gag
Glu

aat

Asn

ageg
Arg

cac
His
165
gtc
Val

gct
Ala

cgt
Arg

gaa
Glu

aga

Val

gce

Ala

tat
Tyr
70

ctt

Leu

gat
Asp

tca

Ser

tet

Ser

tat
Tyr
150
tcg

Ser

gac

Asp

g8a
Gly

tcg

Ser

acg
Thr
230

caa

Met

act
Thr
55

aaa

g8¢C
Gly

ttc
Phe

atc
Ile

tac
Tyr
135
aat

Asn

ttt
Phe

gag
Glu

att
Ile

gag
Glu
215
gCg
Ala

ttg

Gly Ala Thr Gly

40
cgt
Arg

ggt
Gly

gtt
Val

acg
Thr

gtc
Val
120
atc
Ile

tgt
Cys

gte
Val

gtt
Val

cgce
Arg
200
atg
Met

atc
Ile

cag

19

ttt
Phe

cta

Leu

cct

Pro

gCg
Ala
105
cag
Gln

gag
Glu

tge
Cys

tcg

Ser

cge
Arg
185
cga

Arg

Cgg
Arg

gag
Glu

aag

ccg geg
Pro Ala

gac att
Asp Ile
()
cac cac
His His
90
gag gat
Glu Asp

aga gac

Arg Asp

gct ctg
Ala Leu

tte ttg
Phe Leu
155
gag cga
Glu Arg
170
cge atce
Arg lle

gce att
Ala Ile

aat tat
Asn Tyr

aag att
Lys Ile
235

att caa

Thr

gag
Glu
60

gtg
Val

ctt

Leu

ttt
Phe

cgt
Arg

gtc
Val
140
tgg
Trp

gtt
Val

ttc
Phe

g8a
Gly

ccg
Pro
220
aaa

Lys

agg

Gly Lys Ser Arg
45

att gta aac tcc
Ile Val Asn Ser

act aac aaa gtc
Thr Asn Lys Val
80
ctc ggec acc gtc
Leu Gly Thr Val
95
cag cgt gaa gca
Gln Arg Glu Ala
110

gtc ccg atc ata
Val Pro Ile Ile
125

aac gat tgc gtt
Asn Asp Cys Val

gtc gac gtc tct

Val Asp Val Ser
160

gat aag atg gtt

Asp Lys Met Val

175
gat ccg tct tcg
Asp Pro Ser Ser
190

gtt cca gag ctc

Val Pro Glu Leu

205

gCE gag acg acg

Ala Glu Thr Thr

gag aac act tgt
Glu Asn Thr Cys
240

ctt tac aag cag

192

240

288

336

384

432

480

528

576

624

672

720

768
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[0387] Leu Leu Ala Cys Arg Gln Leu Gln Lys Ile Gln Arg Leu Tyr Lys Gln

[0388] 245 250 255

[0389] tgg aag tgg aac atg cac cgt gtc gac gcg acg gag gtt ttt ctc cga 816
[0390] Trp Lys Trp Asn Met His Arg Val Asp Ala Thr Glu Val Phe Leu Arg

[0391] 260 265 270

[0392] cga gga gaa gaa gct gat gag gect tgg gat aac tca gtg get cat ccg 864
[0393] Arg Gly Glu Glu Ala Asp Glu Ala Trp Asp Asn Ser Val Ala His Pro

[0394] 275 280 285

[0395] age gca ctc gec gte gaa aag ttc ctt agt tac age gat gac cac cat 912
[0396] Ser Ala Leu Ala Val Glu Lys Phe Leu Ser Tyr Ser Asp Asp His His

[0397] 290 295 300

[0398] ttg gaa ggc gce aat att ctc cta ccg gag atc tct gee gtt ceg cect 960
[0399] Leu Glu Gly Ala Asn Ile Leu Leu Pro Glu Ile Ser Ala Val Pro Pro

[0400] 305 310 315 320

[0401] ctt cca gece gee gtg geg geg att tee cgg 990
[0402] Leu Pro Ala Ala Val Ala Ala Ile Ser Arg

[0403] 325 330

[0404] <210>6

[0405] <211>330

[0406] <212>PRT

[0407]  <213> HETIF

[0408]  <400>6

[0409] Met Lys Pro Cys Met Thr Ala Leu Arg Gln Val Ile Gln Pro Leu Ser

[0410] 1 5 10 15

[0411] Leu Asn Phe Gln Gly Asn Met Val Asp Val Pro Phe Phe Arg Arg Lys

[0412] 20 25 30

[0413] Asp Lys Val Val Phe Val Met Gly Ala Thr Gly Thr Gly Lys Ser Arg

[0414] 35 40 45

[0415] Leu Ala Ile Asp Leu Ala Thr Arg Phe Pro Ala Glu Ile Val Asn Ser

[0416] 50 55 60

[0417] Asp Lys Ile Gln Val Tyr Lys Gly Leu Asp Ile Val Thr Asn Lys Val

[0418] 65 70 75 80

[0419] Thr Pro Glu Glu Ser Leu Gly Val Pro His His Leu Leu Gly Thr Val

[0420] 85 90 95

[0421] His Asp Thr Tyr Glu Asp Phe Thr Ala Glu Asp Phe Gln Arg Glu Ala

[0422] 100 105 110

[0423] Tle Arg Ala Val Glu Ser Ile Val Gln Arg Asp Arg Val Pro Ile Ile

[0424] 115 120 125

[0425] Ala Gly Gly Ser Asn Ser Tyr Ile Glu Ala Leu Val Asn Asp Cys Val

20
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[0426] 130 135 140

[0427] Asp Phe Arg Leu Arg Tyr Asn Cys Cys Phe Leu Trp Val Asp Val Ser
[0428] 145 150 155 160
[0429] Arg Pro Val Leu His Ser Phe Val Ser Glu Arg Val Asp Lys Met Val
[0430] 165 170 175
[0431] Asp Met Gly Leu Val Asp Glu Val Arg Arg Ile Phe Asp Pro Ser Ser
[0432] 180 185 190

[0433] Ser Asp Tyr Ser Ala Gly Ile Arg Arg Ala Ile Gly Val Pro Glu Leu
[0434] 195 200 205

[0435] Asp Glu Phe Leu Arg Ser Glu Met Arg Asn Tyr Pro Ala Glu Thr Thr
[0436] 210 215 220

[0437] Glu Arg Leu Leu Glu Thr Ala Ile Glu Lys Ile Lys Glu Asn Thr Cys
[0438] 225 230 235 240
[0439] Leu Leu Ala Cys Arg Gln Leu Gln Lys Ile Gln Arg Leu Tyr Lys Gln
[0440] 245 250 255
[0441] Trp Lys Trp Asn Met His Arg Val Asp Ala Thr Glu Val Phe Leu Arg
[0442] 260 265 270

[0443] Arg Gly Glu Glu Ala Asp Glu Ala Trp Asp Asn Ser Val Ala His Pro
[0444] 275 280 285

[0445] Ser Ala Leu Ala Val Glu Lys Phe Leu Ser Tyr Ser Asp Asp His His
[0446] 290 295 300

[0447] Leu Glu Gly Ala Asn Ile Leu Leu Pro Glu Ile Ser Ala Val Pro Pro
[0448] 305 310 315 320
[0449] Leu Pro Ala Ala Val Ala Ala Ile Ser Arg

[0450] 325 330

[0451]  <210>7

[0452]  <211>990

[0453]  <212>DNA

[0454]  <213> R HEIF

[0455]  <220>

[0456]  <221>CDS

[0457]  <222>(1).. (990)

[0458]  <223> A an i 7y 2 2% & A IE B 9 B DNA RIRZ T IR P41 (ALIPTT)

[0459]  <400>7

[0460] atg aag ttc tca atc tca tca ctg aag cag gta caa cca atc ttg tge 48
[0461] Met Lys Phe Ser Ile Ser Ser Leu Lys Gln Val Gln Pro Ile Leu Cys

[0462] 1 ) 10 15

[0463] ttc aag aac aag cta tct aag gtc aac gtc aac tct ttt ctc cat ccc 96
[0464] Phe Lys Asn Lys Leu Ser Lys Val Asn Val Asn Ser Phe Leu His Pro

21
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[0465] 20 25 30

[0466] aaa gaa aaa gtc atc ttt gtg atg gga gct acc gga tcg ggt aag tct 144
[0467] Lys Glu Lys Val Ile Phe Val Met Gly Ala Thr Gly Ser Gly Lys Ser

[0468] 35 40 45

[0469] cgt ctc gece atc gac cta gca act cgt ttt caa gga gag atc ata aac 192
[0470] Arg Leu Ala Ile Asp Leu Ala Thr Arg Phe Gln Gly Glu Ile Ile Asn

[0471] 50 5b 60

[0472] tcc gac aag att caa ctt tac aag ggc cta gac gtc cta aca aac aaa 240
[0473] Ser Asp Lys Ile Gln Leu Tyr Lys Gly Leu Asp Val Leu Thr Asn Lys

[0474] 65 70 () 80

[0475] gtc acc cct aaa gaa tgc cga ggce gtg cct cac cac ttg ctt gga gta 288
[0476] Val Thr Pro Lys Glu Cys Arg Gly Val Pro His His Leu Leu Gly Val

[0477] 85 90 95

[0478] ttc gac tcc gaa gee gga aac cta acg gec acc cag tat age cge ctt 336
[0479] Phe Asp Ser Glu Ala Gly Asn Leu Thr Ala Thr Gln Tyr Ser Arg Leu

[0480] 100 105 110

[0481] gcg tca caa gca atc tcg aaa ctce tca geg aac aac aag ctt ccc ata 384
[0482] Ala Ser Gln Ala Tle Ser Lys Leu Ser Ala Asn Asn Lys Leu Pro Ile

[0483] 115 120 125

[0484] gta gcc ggt gga tca aac tct tac atc gaa gca ctt gtt aat cat tcce 432
[0485] Val Ala Gly Gly Ser Asn Ser Tyr Ile Glu Ala Leu Val Asn His Ser

[0486] 130 135 140

[0487] tcg ggg ttt tta tta aac aac tac gat tgt tgt ttc att tgg gtc gac 480
[0488] Ser Gly Phe Leu Leu Asn Asn Tyr Asp Cys Cys Phe Ile Trp Val Asp

[0489] 145 150 155 160

[0490] gtt tcc tta ccc gta ctt aac tcc ttt gtc tca aaa cgt gtc gac cgc 528
[0491] Val Ser Leu Pro Val Leu Asn Ser Phe Val Ser Lys Arg Val Asp Arg

[0492] 165 170 175

[0493] atg atg gaa gca gga tta ctc gaa gaa gta aga gaa gtg ttc aat cca 576
[0494] Met Met Glu Ala Gly Leu Leu Glu Glu Val Arg Glu Val Phe Asn Pro

[0495] 180 185 190

[0496] aaa gcg aat tac tcc gta ggg ata cga cga gct atc gga gtc ccc gag 624
[0497] Lys Ala Asn Tyr Ser Val Gly Ile Arg Arg Ala Ile Gly Val Pro Glu

[0498] 195 200 205

[0499] ctc cat gaa tat tta cgt aac gaa tct cta gtg gac cgt gcc aca aaa 072
[0500] Leu His Glu Tyr Leu Arg Asn Glu Ser Leu Val Asp Arg Ala Thr Lys

[0501] 210 215 220

[0502] agt aaa atg ctt gac gta gcc gtt aaa aat atc aaa aag aac act gag 720
[0503] Ser Lys Met Leu Asp Val Ala Val Lys Asn Ile Lys Lys Asn Thr Glu
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[0504] 225 230 235 240

[0505] att tta gct tgt cga cag tta aaa aag att caa cgg ctt cac aag aag 768
[0506] Ile Leu Ala Cys Arg Gln Leu Lys Lys Ile Gln Arg Leu His Lys Lys

[0507] 245 250 255

[0508] tgg aag atg tct atg cat cgt gtt gac gcc act gag gtg ttc ttg aaa 816
[0509] Trp Lys Met Ser Met His Arg Val Asp Ala Thr Glu Val Phe Leu Lys

[0510] 260 265 270

[0511] cgc aac gta gaa gaa caa gac gag gct tgg gag aat ctt gta gcg aga 864
[0512] Arg Asn Val Glu Glu Gln Asp Glu Ala Trp Glu Asn Leu Val Ala Arg

[0513] 275 280 285

[0514] cca agc gag aga atc gtc gat aag ttt tat aat aat aat aac caa ctg 912
[0515] Pro Ser Glu Arg Ile Val Asp Lys Phe Tyr Asn Asn Asn Asn Gln Leu

[0516] 290 295 300

[0517] aaa aat gat gat gtt gag cac tgt ttg gcg gea tet tac gge gga gga 960
[0518] Lys Asn Asp Asp Val Glu His Cys Leu Ala Ala Ser Tyr Gly Gly Gly

[0519] 305 310 315 320

[0520] agt gga agt aga gcc cac aat atg ata tga 990
[0521] Ser Gly Ser Arg Ala His Asn Met Ile

[0522] 325

[0523]  <210>8

[0524] <211>329

[0525]  <212>PRT

[0526]  <213> R HIT

[0527]  <400>8

[0528] Met Lys Phe Ser Ile Ser Ser Leu Lys Gln Val Gln Pro Ile Leu Cys

[0529] 1 5 10 15

[0530] Phe Lys Asn Lys Leu Ser Lys Val Asn Val Asn Ser Phe Leu His Pro

[0531] 20 25 30

[0532] Lys Glu Lys Val Ile Phe Val Met Gly Ala Thr Gly Ser Gly Lys Ser

[0533] 35 40 45

[0534] Arg Leu Ala Ile Asp Leu Ala Thr Arg Phe Gln Gly Glu Ile Ile Asn

[0535] 50 55 60

[0536] Ser Asp Lys Ile Gln Leu Tyr Lys Gly Leu Asp Val Leu Thr Asn Lys

[0537] 65 70 75 80

[0538] Val Thr Pro Lys Glu Cys Arg Gly Val Pro His His Leu Leu Gly Val

[0539] 85 90 95

[0540] Phe Asp Ser Glu Ala Gly Asn Leu Thr Ala Thr Gln Tyr Ser Arg Leu

[0541] 100 105 110

[0542] Ala Ser Gln Ala Ile Ser Lys Leu Ser Ala Asn Asn Lys Leu Pro Ile
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[0543] 115 120 125

[0544] Val Ala Gly Gly Ser Asn Ser Tyr Ile Glu Ala Leu Val Asn His Ser
[0545] 130 135 140

[0546] Ser Gly Phe Leu Leu Asn Asn Tyr Asp Cys Cys Phe Ile Trp Val Asp
[0547] 145 150 155 160
[0548] Val Ser Leu Pro Val Leu Asn Ser Phe Val Ser Lys Arg Val Asp Arg
[0549] 165 170 175
[0550] Met Met Glu Ala Gly Leu Leu Glu Glu Val Arg Glu Val Phe Asn Pro
[0551] 180 185 190

[0552] Lys Ala Asn Tyr Ser Val Gly Ile Arg Arg Ala Ile Gly Val Pro Glu
[0553] 195 200 205

[0554] Leu His Glu Tyr Leu Arg Asn Glu Ser Leu Val Asp Arg Ala Thr Lys
[0555] 210 215 220

[0556] Ser Lys Met Leu Asp Val Ala Val Lys Asn Ile Lys Lys Asn Thr Glu
[0557] 225 230 235 240
[0558] Ile Leu Ala Cys Arg Gln Leu Lys Lys Ile Gln Arg Leu His Lys Lys
[0559] 245 250 255
[0560] Trp Lys Met Ser Met His Arg Val Asp Ala Thr Glu Val Phe Leu Lys
[0561] 260 265 270

[0562] Arg Asn Val Glu Glu Gln Asp Glu Ala Trp Glu Asn Leu Val Ala Arg
[0563] 275 280 285

[0564] Pro Ser Glu Arg Ile Val Asp Lys Phe Tyr Asn Asn Asn Asn Gln Leu
[0565] 290 295 300

[0566] Lys Asn Asp Asp Val Glu His Cys Leu Ala Ala Ser Tyr Gly Gly Gly
[0567] 305 310 315 320
[0568] Ser Gly Ser Arg Ala His Asn Met Ile

[0569] 325

[0570] <210>9

[0571]  <211>993

[0572]  <212>DNA

[0573]  <213> W HEIF

[0574]  <220>

[0575]  <221>CDS

[0576]  <222>(1).. (993)

[0577]  <223> 4 M7 2R 35 IBEERE 2 3 BN = 2R IR 7 51) (ALTPTS)

[0578]  <400>9

[0579] atg caa aat ctt acg tcc aca ttc gtc tct cct tee atg atc ccg ate 48
[0580] Met Gln Asn Leu Thr Ser Thr Phe Val Ser Pro Ser Met Ile Pro Ile
[0581] 1 ) 10 15
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[0582] act tct ccg cgg ctg cga ctg cca cca cca cga tca gta gtt ccc atg 96
[0583] Thr Ser Pro Arg Leu Arg Leu Pro Pro Pro Arg Ser Val Val Pro Met

[0584] 20 25 30

[0585] act acc gtt tgc atg gaa caa tca tac aag caa aaa gtg gtt gtg atc 144
[0586] Thr Thr Val Cys Met Glu Gln Ser Tyr Lys Gln Lys Val Val Val Ile

[0587] 35 40 45

[0588] atg gga gcc acc gga tca ggec aag tca tge ctc tca atc gat cta geca 192
[0589] Met Gly Ala Thr Gly Ser Gly Lys Ser Cys Leu Ser Ile Asp Leu Ala

[0590] 50 bb 60

[0591] act cgt ttc tct ggec gag atc gtc aat tcc gac aag att caa ttc tac 240
[0592] Thr Arg Phe Ser Gly Glu Ile Val Asn Ser Asp Lys Ile Gln Phe Tyr

[0593] 65 70 75 80

[0594] gat gga ttg aag gtc act acg aat caa atg agc atc ctt gag aga tgt 288
[0595] Asp Gly Leu Lys Val Thr Thr Asn Gln Met Ser Ile Leu Glu Arg Cys

[0596] 85 90 95

[0597] gga gtc cct cac cat ctc ctt ggt gag ctc cct ccg gat gat age gaa 336
[0598] Gly Val Pro His His Leu Leu Gly Glu Leu Pro Pro Asp Asp Ser Glu

[0599] 100 105 110

[0600] cta act acc tcec gaa ttc cge tet ttg geg teg cgg tee ate tee gag 384
[0601] Leu Thr Thr Ser Glu Phe Arg Ser Leu Ala Ser Arg Ser Ile Ser Glu

[0602] 115 120 125

[0603] att act gct cgt gga aac ctc ccg att ata get ggt gga tca aac tcc 432
[0604] Tle Thr Ala Arg Gly Asn Leu Pro Ile Ile Ala Gly Gly Ser Asn Ser

[0605] 130 135 140

[0606] ttc att cat gct ctc ctt gtc gac cgt ttt gac ccc aaa acc tat cca 480
[0607] Phe Ile His Ala Leu Leu Val Asp Arg Phe Asp Pro Lys Thr Tyr Pro

[0608] 145 150 155 160

[0609] ttc tct tet gag aca tcc atc tet tce gge ttg agg tac gag tgt tge 528
[0610] Phe Ser Ser Glu Thr Ser Tle Ser Ser Gly Leu Arg Tyr Glu Cys Cys

[0611] 165 170 175

[0612] ttc ctt tgg gtg gat gtc tca gtg tcg gtc ctg tte gag tac cte teg 576
[0613] Phe Leu Trp Val Asp Val Ser Val Ser Val Leu Phe Glu Tyr Leu Ser

[0614] 180 185 190

[0615] aaa cgt gtc gac cag atg atg gag tca ggg atg ttc gag gag cta gcc 624
[0616] Lys Arg Val Asp Gln Met Met Glu Ser Gly Met Phe Glu Glu Leu Ala

[0617] 195 200 205

[0618] ggt ttc tac gac ccg aga tat tcc ggg tcc gca atc cga gee cac ggg 072
[0619] Gly Phe Tyr Asp Pro Arg Tyr Ser Gly Ser Ala Ile Arg Ala His Gly

[0620] 210 215 220
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[0621] att cac aag acc ata gga ata ccc gag ttc gac cgg tac ttc age tta 720
[0622] Tle His Lys Thr Ile Gly Ile Pro Glu Phe Asp Arg Tyr Phe Ser Leu

[0623] 225 230 235 240

[0624] tac ccg cct gag aga aag cag aag atg tcc gaa tgg gac caa gca aga 768
[0625] Tyr Pro Pro Glu Arg Lys Gln Lys Met Ser Glu Trp Asp Gln Ala Arg

[0626] 245 250 255

[0627] aag ggg gcg tat gac gaa gct gtc caa gag atc aaa gag aac aca tgg 816
[0628] Lys Gly Ala Tyr Asp Glu Ala Val GIn Glu Ile Lys Glu Asn Thr Trp

[0629] 260 265 270

[0630] agg ctt gcg aag aag cag att gag agg atc atg aag ctg aaa agc agce 864
[0631] Arg Leu Ala Lys Lys Gln Ile Glu Arg Ile Met Lys Leu Lys Ser Ser

[0632] 275 280 285

[0633] gga tgg gac att cag agg ttg gac gct acg ccg tca ttt gga aga tcg 912
[0634] Gly Trp Asp Ile Gln Arg Leu Asp Ala Thr Pro Ser Phe Gly Arg Ser

[0635] 290 295 300

[0636] tca aga gag att tgg gac aat act gtt ttg gat gaa agc atc aag gtt 960
[0637] Ser Arg Glu Ile Trp Asp Asn Thr Val Leu Asp Glu Ser Ile Lys Val

[0638] 305 310 315 320

[0639] gtg aaa cgc ttc ttg gtg aaa gac aaa gtg tga 993
[0640] Val Lys Arg Phe Leu Val Lys Asp Lys Val

[0641] 325 330

[0642] <210>10

[0643] <211>330

[0644]  <212>PRT

[0645]  <213> W HIT

[0646]  <400>10

[0647] Met Gln Asn Leu Thr Ser Thr Phe Val Ser Pro Ser Met Ile Pro Ile

[0648] 1 5 10 15

[0649] Thr Ser Pro Arg Leu Arg Leu Pro Pro Pro Arg Ser Val Val Pro Met

[0650] 20 25 30

[0651] Thr Thr Val Cys Met Glu Gln Ser Tyr Lys Gln Lys Val Val Val Ile

[0652] 35 40 45

[0653] Met Gly Ala Thr Gly Ser Gly Lys Ser Cys Leu Ser Ile Asp Leu Ala

[0654] 50 55 60

[0655] Thr Arg Phe Ser Gly Glu Ile Val Asn Ser Asp Lys Ile Gln Phe Tyr

[0656] 65 70 75 80

[0657] Asp Gly Leu Lys Val Thr Thr Asn GIn Met Ser Ile Leu Glu Arg Cys

[0658] 85 90 95

[0659] Gly Val Pro His His Leu Leu Gly Glu Leu Pro Pro Asp Asp Ser Glu

26



CN 1496401 B WO B 25/36 T

[0660] 100 105 110

[0661] Leu Thr Thr Ser Glu Phe Arg Ser Leu Ala Ser Arg Ser Ile Ser Glu
[0662] 115 120 125

[0663] Ile Thr Ala Arg Gly Asn Leu Pro Ile Ile Ala Gly Gly Ser Asn Ser
[0664] 130 135 140

[0665] Phe Ile His Ala Leu Leu Val Asp Arg Phe Asp Pro Lys Thr Tyr Pro
[0666] 145 150 155 160
[0667] Phe Ser Ser Glu Thr Ser Tle Ser Ser Gly Leu Arg Tyr Glu Cys Cys
[0668] 165 170 175
[0669] Phe Leu Trp Val Asp Val Ser Val Ser Val Leu Phe Glu Tyr Leu Ser
[0670] 180 185 190

[0671] Lys Arg Val Asp Gln Met Met Glu Ser Gly Met Phe Glu Glu Leu Ala
[0672] 195 200 205

[0673] Gly Phe Tyr Asp Pro Arg Tyr Ser Gly Ser Ala Ile Arg Ala His Gly
[0674] 210 215 220

[0675] Ile His Lys Thr Ile Gly Ile Pro Glu Phe Asp Arg Tyr Phe Ser Leu
[0676] 225 230 235 240
[0677] Tyr Pro Pro Glu Arg Lys Gln Lys Met Ser Glu Trp Asp Gln Ala Arg
[0678] 245 250 255
[0679] Lys Gly Ala Tyr Asp Glu Ala Val GIn Glu Ile Lys Glu Asn Thr Trp
[0680] 260 265 270

[0681] Arg Leu Ala Lys Lys Gln Ile Glu Arg Ile Met Lys Leu Lys Ser Ser
[0682] 275 280 285

[0683] Gly Trp Asp Ile Gln Arg Leu Asp Ala Thr Pro Ser Phe Gly Arg Ser
[0684] 290 295 300

[0685] Ser Arg Glu Ile Trp Asp Asn Thr Val Leu Asp Glu Ser Ile Lys Val
[0686] 305 310 315 320
[0687] Val Lys Arg Phe Leu Val Lys Asp Lys Val

[0688] 325 330

[0689] <210>11

[0690] <211>1071

[0691]  <212>DNA

[0692]  <213> W HIF

[0693] <220>

[0694]  <221>CDS

[0695]  <222>(1).. (1071)

[0696]  <223> 4l il /3 2435 FuEAY: T B ) 2 ZE R P 41) (AtTPT1)
[0697]  <400>11

[0698] atg aca gaa ctc aac ttc cac ctc ctc cca ata atc tcc gat cge ttc 48
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[0699] Met Thr Glu Leu Asn Phe His Leu Leu Pro Ile Ile Ser Asp Arg Phe

[0700] 1 5 10 15

[0701] acg acg acg acg aca aca tca ccg tcg tte tcg tca cat tet tet tet 96
[0702]  Thr Thr Thr Thr Thr Thr Ser Pro Ser Phe Ser Ser His Ser Ser Ser

[0703] 20 25 30

[0704] tct tct tet ctt cte tect ttec ace aaa cga aga cga aaa cac caa cct 144
[0705] Ser Ser Ser Leu Leu Ser Phe Thr Lys Arg Arg Arg Lys His Gln Pro

[0706] 35 40 45

[0707] tta gta tca tcc ata cgc atg gaa cag tca cgg tca cgg aat cgg aaa 192
[0708] Leu Val Ser Ser Tle Arg Met Glu Gln Ser Arg Ser Arg Asn Arg Lys

[0709] 50 bb 60

[0710] gac aaa gtc gtc gtc att tta gga gca acc ggc gecc gga aaa tca aga 240
[0711] Asp Lys Val Val Val Tle Leu Gly Ala Thr Gly Ala Gly Lys Ser Arg

[0712] 65 70 () 80

[0713] ctt tcc gtec gat cte get act cgt tte cct tca gag atc ata aac tcc 288
[0714] Leu Ser Val Asp Leu Ala Thr Arg Phe Pro Ser Glu Ile Ile Asn Ser

[0715] 85 90 95

[0716] gat aaa atc caa gtc tac gaa gga tta gag atc aca acg aat cag att 336
[0717]  Asp Lys Ile Gln Val Tyr Glu Gly Leu Glu Ile Thr Thr Asn Gln Ile

[0718] 100 105 110

[0719] acg tta caa gac cgt cgc ggc gtt cct cac cat ctc ctc gge gtc atce 384
[0720] Thr Leu Gln Asp Arg Arg Gly Val Pro His His Leu Leu Gly Val Ile

[0721] 115 120 125

[0722] aac ccc gaa cac ggc gaa cta acc gcc gga gag ttt cge tece gee get 432
[0723] Asn Pro Glu His Gly Glu Leu Thr Ala Gly Glu Phe Arg Ser Ala Ala

[0724] 130 135 140

[0725] tca aac gtc gtc aaa gag ata act tct cgt caa aag gtt ccg att atc 480
[0726] Ser Asn Val Val Lys Glu Ile Thr Ser Arg Gln Lys Val Pro Ile Ile

[0727] 145 150 155 160

[0728] gcec ggt gga tct aac tct tte gte cac gea cte tta get caa cga tte 528
[0729] Ala Gly Gly Ser Asn Ser Phe Val His Ala Leu Leu Ala Gln Arg Phe

[0730] 165 170 175

[0731] gac cca aag ttc gat cct ttt tca tcc ggg tcg tgt tta atc age tce 576
[0732] Asp Pro Lys Phe Asp Pro Phe Ser Ser Gly Ser Cys Leu Ile Ser Ser

[0733] 180 185 190

[0734] gat ttg cgt tac gag tgt tgt ttc atc tgg gtc gat gta tcg gag act 624
[0735] Asp Leu Arg Tyr Glu Cys Cys Phe Ile Trp Val Asp Val Ser Glu Thr

[0736] 195 200 205

[0737] gtt ctc tac gag tat ctt ctc aga aga gtc gac gaa atg atg gat tca 072
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[0738] Val Leu Tyr Glu Tyr Leu Leu Arg Arg Val Asp Glu Met Met Asp Ser

[0739] 210 215 220

[0740] ggt atg ttc gaa gag ctg tct aga ttc tac gac ccg gtt aaa tcc ggt 720
[0741] Gly Met Phe Glu Glu Leu Ser Arg Phe Tyr Asp Pro Val Lys Ser Gly

[0742] 225 230 235 240

[0743] tta gaa acc cgg ttt ggg att agg aaa gct ata ggt gta ccg gag ttt 768
[0744] Leu Glu Thr Arg Phe Gly Ile Arg Lys Ala Ile Gly Val Pro Glu Phe

[0745] 245 250 2565

[0746] gac ggt tac ttc aaa gag tat cca ccg gag aag aag atg ata aag tgg 816
[0747] Asp Gly Tyr Phe Lys Glu Tyr Pro Pro Glu Lys Lys Met Ile Lys Trp

[0748] 260 265 270

[0749] gac gct tta aga aaa gcg gecg tac gat aag geg gtt gat gat atc aaa 864
[0750] Asp Ala Leu Arg Lys Ala Ala Tyr Asp Lys Ala Val Asp Asp Ile Lys

[0751] 275 280 285

[0752] agg aac acg tgg acg tta gcg aag aga caa gtg aag aag att gag atg 912
[0753] Arg Asn Thr Trp Thr Leu Ala Lys Arg Gln Val Lys Lys Ile Glu Met

[0754] 290 295 300

[0755] cta aaa gac gct ggt tgg gaa ata gaa aga gtt gat gca acg gcg tcg 960
[0756] Leu Lys Asp Ala Gly Trp Glu Ile Glu Arg Val Asp Ala Thr Ala Ser

[0757] 305 310 315 320

[0758] ttt aaa gca gtg atg atg aag agt tcg tcg gag aag aag tgg aga gag 1008
[0759] Phe Lys Ala Val Met Met Lys Ser Ser Ser Glu Lys Lys Trp Arg Glu

[0760] 325 330 335

[0761] aat tgg gaa gag caa gtg ttg gag cca age gta aag att gtg aag cgg 1056
[0762] Asn Trp Glu Glu Gln Val Leu Glu Pro Ser Val Lys ITle Val Lys Arg

[0763] 340 345 350

[0764] cat ttg gtg caa aat 1071
[0765] His Leu Val Gln Asn

[0766] 355

[0767] <210>12

[0768] <211>357

[0769]  <212>PRT

[0770]  <213> R BT

[0771]  <400>12

[0772] Met Thr Glu Leu Asn Phe His Leu Leu Pro Ile Ile Ser Asp Arg Phe

[0773] 1 5 10 15
[0774] Thr Thr Thr Thr Thr Thr Ser Pro Ser Phe Ser Ser His Ser Ser Ser
[0775] 20 25 30

[0776] Ser Ser Ser Leu Leu Ser Phe Thr Lys Arg Arg Arg Lys His Gln Pro
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[0777] 35 40 45

[0778] Leu Val Ser Ser Ile Arg Met Glu Gln Ser Arg Ser Arg Asn Arg Lys
[0779] 50 55 60

[0780] Asp Lys Val Val Val Ile Leu Gly Ala Thr Gly Ala Gly Lys Ser Arg
[0781] 65 70 75 80
[0782] Leu Ser Val Asp Leu Ala Thr Arg Phe Pro Ser Glu Ile Ile Asn Ser
[0783] 85 90 95
[0784] Asp Lys Ile Gln Val Tyr Glu Gly Leu Glu Ile Thr Thr Asn Gln Ile
[0785] 100 105 110

[0786] Thr Leu Gln Asp Arg Arg Gly Val Pro His His Leu Leu Gly Val Ile
[0787] 115 120 125

[0788] Asn Pro Glu His Gly Glu Leu Thr Ala Gly Glu Phe Arg Ser Ala Ala
[0789] 130 135 140

[0790] Ser Asn Val Val Lys Glu Ile Thr Ser Arg Gln Lys Val Pro Ile Ile
[0791] 145 150 155 160
[0792] Ala Gly Gly Ser Asn Ser Phe Val His Ala Leu Leu Ala Gln Arg Phe
[0793] 165 170 175
[0794] Asp Pro Lys Phe Asp Pro Phe Ser Ser Gly Ser Cys Leu Ile Ser Ser
[0795] 180 185 190

[0796] Asp Leu Arg Tyr Glu Cys Cys Phe Ile Trp Val Asp Val Ser Glu Thr
[0797] 195 200 205

[0798] Val Leu Tyr Glu Tyr Leu Leu Arg Arg Val Asp Glu Met Met Asp Ser
[0799] 210 215 220

[0800] Gly Met Phe Glu Glu Leu Ser Arg Phe Tyr Asp Pro Val Lys Ser Gly
[0801] 225 230 235 240
[0802] Leu Glu Thr Arg Phe Gly Ile Arg Lys Ala Ile Gly Val Pro Glu Phe
[0803] 245 250 255
[0804] Asp Gly Tyr Phe Lys Glu Tyr Pro Pro Glu Lys Lys Met Ile Lys Trp
[0805] 260 265 270

[0806] Asp Ala Leu Arg Lys Ala Ala Tyr Asp Lys Ala Val Asp Asp Ile Lys
[0807] 275 280 285

[0808] Arg Asn Thr Trp Thr Leu Ala Lys Arg Gln Val Lys Lys Ile Glu Met
[0809] 290 295 300

[0810] Leu Lys Asp Ala Gly Trp Glu Ile Glu Arg Val Asp Ala Thr Ala Ser
[0811] 305 310 315 320
[0812] Phe Lys Ala Val Met Met Lys Ser Ser Ser Glu Lys Lys Trp Arg Glu
[0813] 325 330 335
[0814] Asn Trp Glu Glu Gln Val Leu Glu Pro Ser Val Lys Ile Val Lys Arg
[0815] 340 345 350
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[0816]
[0817]
[0818]
[0819]
[0820]
[0821]
[0822]
[0823]
[0824]
[0825]
[0826]
[0827]
[0828]
[0829]
[0830]
[0831]
[0832]
[0833]
[0834]
[0835]
[0836]
[0837]
[0838]
[0839]
[0840]
[0841]
[0842]
[0843]
[0844]
[0845]
[0846]
[0847]
[0848]
[0849]
[0850]
[0851]
[0852]
[0853]
[0854]

His Leu Val Gln Asn
355

<210>13

<211>1029

<212>DNA

213> BHIF

220>

<221>CDS

<222>(1).. (1029)

<223 Gt 4 d 73 54 2% G BUBEFE BT 1B DNA (% H IR 741 (ALTPT6)

<400>13
atg caa caa atg
Met Gln Gln Met
1 5)

ctt

cte
Leu
cte ccc acc
Thr
20
g8C
Gly

gtc

Leu Leu Pro Val

cat
His

tge atg
Met
35
aca

Thr

acg
Thr Cys

atc
Ile
50

gce
Ala

cte aca

Thr

ggt
Leu Gly
ttt
Phe

ctt acc

Thr

cgt
Leu Arg
65
caa

Gln

atc tac

Tle

aag gga
Gly
85
gtc

Val

Tyr Lys

caa
Gln

gag
Glu

g8a
Gly

gga
Gly
100
ctc acc

Thr

ggt
Gly

gaa
Glu
115

aaa

gac
Asp Leu
tct att

Ile

atc cta

Ile Ser Leu

130

aac

Lys

tce tcc ttc aat

acce
Thr

act
Thr

gca

Ala

aca

Thr

ttt
Phe
70

tte
Phe

ccg

Pro

cct

Pro

tet

Ser

cac

ttg

Leu

acce
Thr

288

g8¢C
Gly
55

cee

Pro

gag
Glu

cac
His

gca

Ala

agce
Ser
135

gct

tta tca

Leu Ser

aaa ttc
Lys Phe

25
cgt aaa
Arg Lys
40
aca

Thr

g8C
Gly

gce

Ala

gag
Glu

att
Ile

gtc
Val
cat ctt
His Leu
105
ttc

Phe

gag
Glu
120
aag aaa
Lys Lys

cta ctc

31

cca cca
Pro Pro
10

ggg tca
Gly Ser

aat atc
Asn Ile

aag tca

Lys Ser

atc ata
Ile Ile
()

aca aat
Thr Asn
90

cta ggt
Leu Gly

cgt tct
Arg Ser

ctc ccg

Leu Pro

gcc gag

tct cat tct tct
Ser His Ser Ser
15
cca cga tta gtc act
Arg Leu Val Thr
30

gat aag gtg gtt
Asp Lys Val Val
45

ctc tca gtc gat

ctc

Leu

Pro

aag

Lys

cgce
Arg Leu Ser Val Asp
60
aac
Asn Ser Asp Lys Met

80

atc cca ctg cat

tcg gac aaa atg

cta
Leu Ile Pro Leu His
95
cag ttc cac cca caa
Gln Phe His Pro Gln
110
ttg gcg aca ctg tcce
Leu Ala Thr Leu Ser
125

att gta gtt ggt gga
Ile Val Val Gly Gly
140

cgt ttt gac ccg gat

48

96

144

192

240

288

336

384

432

480
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[0855]
[0856]
[0857]
[0858]
[0859]
[0860]
[0861]
[0862]
[0863]
[0864]
[0865]
[0866]
[0867]
[0868]
[0869]
[0870]
[0871]
[0872]
[0873]
[0874]
[0875]
[0876]
[0877]
[0878]
[0879]
[0880]
[0881]
[0882]
[0883]
[0884]
[0885]
[0886]
[0887]
[0888]
[0889]
[0890]
[0891]
[0892]
[0893]

Ser
145
att
Ile

cta

Leu

ctg

Leu

ttg

Leu

cga
Arg
225
tac

Tyr

gC8
Ala

aca
Thr

aga

Arg

gct
Ala
305
gag
Glu

aag

Lys

Asn

gat
Asp

agg
Arg

ttc
Phe

gtc
Val
210
cga

Arg

ttt
Phe

aga

Arg

tgt
Cys

ggt
Gly
290
gag
Glu

att
Ile

ttt
Phe

<210>14

Ser Phe Asn His Ala Leu Leu Ala Glu Arg Phe Asp Pro Asp
150 155 160
cca tte tet ccc gga tecg agt ctt tca acg atc tge tcet gac
Pro Phe Ser Pro Gly Ser Ser Leu Ser Thr Ile Cys Ser Asp
165 170 175
tac aaa tgt tgc atc tta tgg gtt gat gtt tta gag ccg gtt
Tyr Lys Cys Cys Ile Leu Trp Val Asp Val Leu Glu Pro Val
180 185 190
caa cac ttg tgc aat cgt gtc gac caa atg atc gag tcg gga
Gln His Leu Cys Asn Arg Val Asp Gln Met Ile Glu Ser Gly
195 200 205
gag cag ctt gcc gaa ttg tac gac cct gtt gta gat tcg ggt
Glu Gln Leu Ala Glu Leu Tyr Asp Pro Val Val Asp Ser Gly
215 220
cta ggg gtt cgg aag acg ata gga gta gag gag ttc gac cga
Leu Gly Val Arg Lys Thr Ile Gly Val Glu Glu Phe Asp Arg
230 235 240
aga gta tac cct aag gag atg gac aag gga att tgg gac tta
Arg Val Tyr Pro Lys Glu Met Asp Lys Gly Ile Trp Asp Leu
245 250 255
aag gcg gecg tac gag gag aca gtg aag ggg atg aaa gag agg
Lys Ala Ala Tyr Glu Glu Thr Val Lys Gly Met Lys Glu Arg
260 265 270
cgg ttg gtg aag aag cag aaa gag aag atc atg aag ctg ata
Arg Leu Val Lys Lys Gln Lys Glu Lys Ile Met Lys Leu Ile
275 280 285
ggt tgg gag att aag agg ctt gac gct acg gcg geca att atg
Gly Trp Glu Ile Lys Arg Leu Asp Ala Thr Ala Ala Ile Met
295 300
ctg aat caa agt acg gca aag gga gaa gga aag aat ggg aga
Leu Asn Gln Ser Thr Ala Lys Gly Glu Gly Lys Asn Gly Arg
310 315 320
tgg gaa aaa cac att gtg gat gaa agt gtc gag att gtc aag
Trp Glu Lys His Ile Val Asp Glu Ser Val Glu Ile Val Lys
32h 330 335
ttg ttg gaa gtt tag
Leu Leu Glu Val
340

32

2928

576

624

672

720

768

816

864

912

960

1008

1029



i

+

CN 1496401 B AA 31/36 51
[0894] <211>342

[0895]  <212>PRT

[0896]  <213> W HEIF

[0897]  <400>14

[0898] Met Gln Gln Leu Met Thr Leu Leu Ser Pro Pro Leu Ser His Ser Ser
[0899] 1 5 10 15
[0900] Leu Leu Pro Thr Val Thr Thr Lys Phe Gly Ser Pro Arg Leu Val Thr
[0901] 20 25 30

[0902] Thr Cys Met Gly His Ala Gly Arg Lys Asn Ile Lys Asp Lys Val Val
[0903] 35 40 45

[0904] Leu Ile Thr Gly Thr Thr Gly Thr Gly Lys Ser Arg Leu Ser Val Asp
[0905] 50 55 60

[0906] Leu Ala Thr Arg Phe Phe Pro Ala Glu Tle Tle Asn Ser Asp Lys Met
[0907] 65 70 75 80
[0908] GIn Ile Tyr Lys Gly Phe Glu Ile Val Thr Asn Leu Ile Pro Leu His
[0909] 85 90 95
[0910] Glu Gln Gly Gly Val Pro His His Leu Leu Gly Gln Phe His Pro Gln
[0911] 100 105 110

[0912] Asp Gly Glu Leu Thr Pro Ala Glu Phe Arg Ser Leu Ala Thr Leu Ser
[0913] 115 120 125

[0914] Tle Ser Lys Leu Ile Ser Ser Lys Lys Leu Pro Ile Val Val Gly Gly
[0915] 130 135 140

[0916] Ser Asn Ser Phe Asn His Ala Leu Leu Ala Glu Arg Phe Asp Pro Asp
[0917] 145 150 155 160
[0918] Ile Asp Pro Phe Ser Pro Gly Ser Ser Leu Ser Thr Ile Cys Ser Asp
[0919] 165 170 175
[0920] Leu Arg Tyr Lys Cys Cys Ile Leu Trp Val Asp Val Leu Glu Pro Val
[0921] 180 185 190

[0922] Leu Phe Gln His Leu Cys Asn Arg Val Asp Gln Met Ile Glu Ser Gly
[0923] 195 200 205

[0924] Leu Val Glu Gln Leu Ala Glu Leu Tyr Asp Pro Val Val Asp Ser Gly
[0925] 210 215 220

[0926] Arg Arg Leu Gly Val Arg Lys Thr Ile Gly Val Glu Glu Phe Asp Arg
[0927] 225 230 235 240
[0928] Tyr Phe Arg Val Tyr Pro Lys Glu Met Asp Lys Gly Ile Trp Asp Leu
[0929] 245 250 255
[0930] Ala Arg Lys Ala Ala Tyr Glu Glu Thr Val Lys Gly Met Lys Glu Arg
[0931] 260 265 270

[0932] Thr Cys Arg Leu Val Lys Lys Gln Lys Glu Lys Ile Met Lys Leu Ile

33
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[0933]
[0934]
[0935]
[0936]
[0937]
[0938]
[0939]
[0940]
[0941]
[0942]
[0943]
[0944]
[0945]
[0946]
[0947]
[0948]
[0949]
[0950]
[0951]
[0952]
[0953]
[0954]
[0955]
[0956]
[0957]
[0958]
[0959]
[0960]
[0961]
[0962]
[0963]
[0964]
[0965]
[0966]
[0967]
[0968]
[0969]
[0970]
[0971]

275 280

285

Arg Gly Gly Trp Glu Ile Lys Arg Leu Asp Ala Thr Ala Ala Ile Met

290 295

300

Ala Glu Leu Asn Gln Ser Thr Ala Lys Gly Glu Gly Lys Asn Gly Arg

305 310

315

320

Glu Ile Trp Glu Lys His Ile Val Asp Glu Ser Val Glu Ile Val Lys

325 330

Lys Phe Leu Leu Glu Val
340

<210>15

<211>32

<212>DNA

213> N3

220>

223> 514 398

<400>15

tceececggge gatgatgatg ttaaacccta ge

<210>16

<211>36

<212>DNA

213> NTJF4

220>

<223> 5149 399

<400>16

tceeecgggt caatttactt ctgettettg aactte

<210>17

<211>30

<212>DNA

213> AL

220>

223> 519 421

<400>17

aaaatgaagt gtaatgacaa aatggttgtg

<210>18

211>27

<212>DNA

213> NP3

220>

<223> 5|4 407

34

335

32

36

30
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[0972]  <400>18

[0973] gtccaaacta gttaagactt aaaaatc 27
[0974] <210>19

[0975]  <211>27

[0976]  <212>DNA

[0977]  <213> N LJF4)

[0978] <220>

[0979]  <223> 5|4 703

[0980]  <400>19

[0981] caccagcaag tttatattgc aaagcgt 27
[0982]  <210>20

[0983]  <211>27

[0984]  <212>DNA

[0985]  <213> N LJ¥4l

[0986] <2202

[0987]  <223> 5|4 705

[0988]  <400>20

[0989] gttgtaacca cgtaaaagat aagggtg 27
[0990] <210>21

[0991] <211>35H

[0992]  <212>DNA

[0993]  <213> N TLJ¥4l

[0994]  <220>

[0095]  <223> 5|4 480

[0996]  <400>21

[0997] ggaattccat atgaagtgta atgacaaaat ggttg 35
[0998]  <210>22

[0999] <211>35

[1000] <212>DNA

[1001]  <213> N LJ¥41

[1002] <2202

[1003]  <223> 5|4 481

[1004] <400>22

[1005] gaagatctgt ccaaactagt taagacttaa aaatc 35
[1006] <210>23

[1007] <211>33

[1008]  <212>DNA

[1009]  <213> N TJ¥4

[1010] <220>

35
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[1011]  <223> 5[4 550

[1012]  <400>23

[1013] gatcccegge atatgatgat gttaaaccct agce 33
[1014] <210>24

[1015]  <211>38

[1016] <212>DNA

[1017]  <213> AN LJF4)

[1018] <220>

[1019]  <223> 5|4 551

[1020] <400>24

[1021]  acggtaccca tatgtcaatt tacttctget tcttgaac 38
[1022] <210>25

[1023] <211>34

[1024] <212>DNA

[1025]  <213> N LJ¥4

[1026] <220>

[1027]  <223> 514 741

[1028]  <400>25

[1029]  ttatacatat gaagccatge atgacggetc taag 34
[1030] <210>26

[1031] <211>28

[1032]  <212>DNA

[1033]  <213> N TLJ¥4

[1034] <220>

[1035]  <223> 5|#) 742

[1036] <400>26

[1037] cgggatcecte accgggaaat cgecgeca 28
[1038] <210>27

[1039] <211>46

[1040] <212>DNA

[1041]  <213> AT 541

[1042] <2202

[1043]  <223> 5|4 852

[1044]  <400>27

[1045] ctegagttgg cgegecacee gggattaatt aagactagtg gggtac 46
[1046] <210>28

[1047] <211>42

[1048] <212>DNA

[1049]  <213> AN TJ¥%)

36
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[1050]  <220>

[1051]  <223> 514 853

[1052]  <400>28

[1053] cccactagtc ttaattaatc ccgggtggeg cgeccaacteg ag 42
[1054]  <210>29

[1055] <211>23

[1056]  <212>DNA

[1057]  <213> N LJ¥4

[1058]  <220>

[1059]  <223> 5|4 918

[1060]  <400>29

[1061] atgacagaac tcaacttcca cct 23
[1062] <210>30

[1063] <211>36

[1064] <212>DNA

[1065]  <213> N LJ¥4

[1066] <220>

[1067]  <223> 5|4 879

[1068]  <400>30

[1069] caaaaaaaag atctaatttt gcaccaaatg ccgett 36
[1070] <210>31

[1071]  <211>30

[1072]  <212>DNA

[1073]  <213> A LJF4)

[1074] <220>

[1075]  <223> 5|4 533

[1076] <400>31

[1077] attatgcaaa atcttacgtc cacattcgte 30
[1078] <210>32

[1079] <211>31

[1080] <212>DNA

[1081]  <213> N LJ¥4

[1082] <2202

[1083]  <223> 5|4 881

[1084] <400>32

[1085] acaggatcct cacactttgt ctttcaccaa g 31
[1086] <210>33

[1087] <211>31

[1088]  <212>DNA
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[1089] <213> AT 74

[1090] <220>

[1091]  <223> 5|4 856

[1092]  <400>33

[1093] ccgetegaga tgaagecatg catgacgget ¢ 31
[1094] <210>34

[1095]  <211>27

[1096] <212>DNA

[1007]  <213> A LF4)

[1098] <2202

[1099]  <223> 5|4 857

[1100]  <400>34

[1101] ggactagtca ccgggaaatc gcegeca 27
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SRR AL
Smal, Kpnl, Sall

LB PAg7 NPTII PNOS P35MA3SS RB

ull HeH=>H R

it £ A AR pTKO15

* B pGPTV & /5
K1

Frg Ul

PAg7 :T-DNA LA (1) 7 4457,

NPTIT ¥ R IR LRI 11

PNOS - JIi lg k& 1 B (40 )3 5

P35S AEABSEAE MR 35S RNA FE R J5 3 1
PA35S ALABSEAE 93 EE 35S RNA LA 1) & 45 1
LB :T-DNA ) /221 5

RB :T-DNA f¥) 45 121 5
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