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L RPEAR A A (R 772, B 5 A 45 2R A 4 i AR 40 e 7 288 B SR AL B I AL IR, L ik

(a) H1 SEQ ID NO:5 B 27 Bi# H B AMNF 5 7 #) DNA J7 40240 i R »

(b) FHAHMNF SEQ ID NO:5 8k 27 sl L H AMNTH 1) RNA J7 51 20 % IR »

(c) 4w SEQ 1D NO:6 Frsids (A A% IR s 5 5 AN T4,

(d) (a) = (c) fE—Ti e XL , LR AEAE T I B R 42 DNALZE PRI ZH DNA cDNA A5 %
DNA s T #4824 U 1) RNA,

(e) i 18 % 25 55 1] /) 3F >4 SEQ 1D NO:5 B 27 T 7 [ K% 8 1) A% R B 3% i 9F 4
(@)= (d) fE—Iirh e LR IR o

2. BUMEK 1 INTTIE, ik J7is 3 8UR ™~ 238 .
3. BUMER 1 IJ7i%, Hoh Prid R (R B AL Tom i 4 e 3 T2

4. BUMESR 17, Hoh Brid R iR IE A H IR P RIE I R g T2 B

5. BUMER 1 g IZ IR 7 1 H T il = 1 Az
6. BUMIESR 1 Ao SRR 70 5 F T IO 2B A sl - 1 i (AR BAS MR 1 1
M.

7. BUSHEYIEA A/ B A B2 R 7V, PR 7 S o RO SR 1 e X
FIAZIR , Horb i iR R T 2525/ B ) A B2 A s an R It H rh i 2 /b —Fif

(1) B Al KN,

(11) BRI,

(ii1) B2z fynt+2214k,

(iv) R &,

(V) PSRN,

(vi) $EM S EALYE,

(vii) Hmeois,

(viii) $EEPTEIRIE.

8. BURNELR 7 197512, A B IR 73 A2 4 2R KN, 1% 5 VAR AE AR A ik SR R Bk 1

e SRR o
9. BURER T {757, HeAh s IniR KN, 1% 75 3 AR AEAR A il A BUR B SR 1 Ap g U
%I .

10. BOMEESK 7 ()77, Hh SR mt 24k, 2 AR R ah 2 A - rh i R IE L
AER 1 E XHIIR -

UL BURESKR 7 1771, o S g BALE, 1205 i B AEAE 4 AR P I R A BRI 22
R E IR o

12, UMK 7 59773, Horh S mrprBIUR M, 1277 AR AR 28 BT rh i R AR 25K
1 g IR »

13. ARKEYIEAS AR/ SO LB 2K 535, B Jris s N YRR ZE5R 1 g
IR R, b Prif R M/ sy A2 A G I E 2 b F .

(1) BIIEIA 2 B LKA,

(i1) FERFH-724L,
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(ii1) HESE KA.

14, BOMBESR 13 B 7532, Hrp B Ing 4 0 A UK 2T R B AR ER S N IR BCH)
R 1 E IR I RIS .

15, BOMESR 13 (7715, M IR 7240, 1Z 5 i EAEEIT U 2 AR5~ R AL
AMER 1 g LR IR L .
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HEEMESE EMUEMEERFZNTE

[0001] A< EHiE 2 HHiE H 4 2001 4E 6 H 18 H . HiE 54 200610082474. 0. K& BBk “
ARG RS 2 A A RV E R 22 T V0 W B & ) HR O 1 o 2 HR

A& BR SR

[0002] A% BH— M S LU RE A T 285 2« AR Ak 25 R A B 2 M T BURR A 1R 7 325, A9 —
el Pk B IR/ BB TE MYk A4 1T AN B T 508 AR 2 R sl s AR ) A
M/ BRASEMRTE A/ SR T R A/ SRR R ey M e R/ B 2 ARG R/ T o 1
M/ BRI/ B2 R A/ SO AR TR] VA BRAE T B A/ s B L/ B
By i, ik p A S A, LA R 1A (a4 s R 3 1 2R
R et A 3 1 B BRI BB TR ) 5 T RIS 0 o) B SR B ) A B 5 R )
S A3 A . AR B TSR B AR AR D 4l 7 = N A/ B KSR SRRy
fiE o A B S 3 F AT AN K I 5 VR BB A AR AR, DA R B2 7 A B R B R, 5 [R]
DA AR EE , ) B SO RITEAS M/ SR A/ s B S 1

[0003]  RHIH 5

[0004] MRE S EEARE . H BRI & 6 L3, UK 7> F155
gy (N=BIE W) o PRl MR AR i b B (0 AR B 1A BB sl R 5%
i), 5 SR AE TR 52 BRI AR AT N o AR S 7 A AR R A 70 5, 30 4an B 4L S P AR )
o

[0005]  {EVFZ B LAY, WAL R AEFAE - FERRI, Bl A S & S B R (2
€6 TImg /4F s 5 HEF = 8 38% ) o W (RE) VEHIHE (batate) £ ELKITEM
e (CBERP KL 1AL 5 TN /48 ) o Hyek & 8] ik B E it fEvr 2y (4
WA N2 ) CEAREY) (BInEE. kukuma) FIZGHIAEY) (BIAn NS ) H, iR T
FERIER B o ILAN, FEAR T R IR — S8 R AR R A 7 ) AT AL 2 R 25 TNV 22 D U 48 o 191 2 2
W, HALE H TA R RS R A S T 5 Ml 2855, A (Lithospermum
erythrorhizon) KMEEIFHIREI . BLH R THUSE HUME LU D @ a1t .
[0006] LA, BB AR IR B A IL 2 g ot by AR AR 5. 5 P, DR AR K I ] S PR
BT R X A K

[0007] BRI AE Kt 5 A2 a H A 5%, 1 i A v LTI/ BHL b =342 1
[0008] MR FI )3 A2t 1A K M) FH A% 8 BT A BR R L AU, A1 4y i RAAE T TR) PP 3 Ao 2
o T BARA AT RFRAL Y B R G , BRIl i iz MR R 2w . A
BORTTIEIE TG X P M HARRH LR 70 T oo R EE A T . 04, IR 4B UL HR F
7, PR A AR 2 A AN B S BIAT LG AT ) R

[0000] 5@ E MR A KT AR M A K T A A KRITE i il -3- L2
(TAA) nI{E AR BT AR K (Torrey, Am J Bot 37 :257-264, 1950 ;Blakely %5 A,
Bot Gaz 143 :341-352,1982 ;Muday A1 Haworth, Plant Physiol Biochem 32 :193-203,
1994) o Kb TAA Wy Bl R RIRRIT 4R 55 In1F 2 AR (Kerk %5 A, Plant Physiol, 122 :

4
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925-932,2000) o A, W WV RE 32 e FE IR A IRAE 42 2B G 32 AR AR AR B S B T A8 ik
(K] TAA T, FEIRAT BIAR 22 TR T v 22 B4R R AR (Kerk 55 A, Plant Physiol, 122 :925-932,
2000) « AH S, ARGV ERK R ISR CFE NPA) BB EAKRRKMREE T
% (Muday #1 Haworth, Plant Physiol Biochem 32 :193-203,1994) .

[0010] 4845 B T ALE IR TE TAA ACE T R BV E T8 (Arabidopsis) 58784k (Boer jan
2 N, Plant Cell 7 :1405-141,1995 ;Celenza 2§ A, GeneDev 9 :2131-2142,1995 ;King 2¢
N, Plant Cell 7 :2023-2037,1995 ;Lehman Z¢ A, Cell 85 :183-194,1996) ., HEICH'E
e F Ytk 2 b R (SR JE R o X e AR 40 B o & AN E R AR, 5
IR AN A K R B AR 3

[0011]  HE A A Z2 XS T A 2 H R AN AR P il a8 A B 7 A e L R ) T o &2 AR A )
AR ER IR AR AR A ORGSR, XA A 15 25 AL HLA O e R R v FH ™ o e A 5 ]
S T X T AN 5 R RN AR () SRR, LA, R4 A2 A 2= 1o A e | R HL e 30, 49
THE R HFIRERE (Bl ) rEEE AR Dm it H G E. 22 Bk
AERR, MR ZEM SCORE , b K AG TR E (Klee N, Genes Devel 1 :86-96,1987 ;
Kares % A,Plant Mol Biol 15 :225-236, 1990) . A, 7 M4 ki 42 K 3 & i 7 E 11
FE R B T A, B A A KR N R IR T . AR BERM A A 205 e 1 JE 30+
SRS B )8 AR A KRR s, BRI AR AN R R TA s s 5 — 1 AR
T W AEKEET B ERERP S EYE. X TEEPAEKHEY, CaFBRE DR
TR PE AR T 1, AE R X LR K - (Kerk 56 A, Plant Physiol, 122 :925-932,
2000) o T8 i AL B EL SR 1) SE 77 585 Aok IR XA B A A KR AN DA S HEFF AR
R R ) R

[o012] ke BARIR

[0013] AR SRt ik, HoAw & 4 [ H I+ (Arbidopsis thaliana) [ HA7 4}
73 R F A TR B R ZE L o G RIAE T A 3 T s E N RIS . AR W
Yt 1 A 2R S Pk B B R e 1 R T, B D A b, AT R S AR 2R R AT S S
[0014]  AJBHIRW J AL S it A M AR 1) 40 M B R A

[0015] AR B K AE HR BlORR 11 5 e 21 2Rl 40 i 28 AR S M 14 i3 3 33 1) T 2R 1A 40 e
o3 R AR R S AR R A DL S AR 2 I T

[oo16] K W]TEIR

[0017] & T %eid Bl o T3 mAE Y AR K =AY & e )8, v G b — k. BAHE
W, SEEED A K ZACEAH L, N REY A K Z DR DU T REXR I A K 5 R R
DL SR IRl o 3R (MR FH LU BAE R AR 2 2%, (H AT 1B 4l e 73 2R B Re i X R
AKEIMDERKZREIFINER .. AL REENEETIR CE SN, A KE S
o3 2 22 (R LA B A R R = I A8 X0 7K T B AR SE O EE B, IX SEBR b 3R BH I iy
ZRFEPHMEA, 2/ AR k. eAh, S50 A 20 43 R TR RR TE o
AR A2 40 M 53 24 23 A BEON R R A K IR A 07 1] 52 ), IX $E 7 40 i 23 R = A AR 11 43 S DA
SR

[oo18] Sz, H HTHISCHR TR B, B2 a1 40 i 73 24 22 B K P S i 2 ma R 1 A G, (RO
FEEIHLEIFEA T o ) A5 R G AL B AL THRAR L R A 45 A HEALZR . 4H i 53

5
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N AR A oM YE N o AR, BT T Ak, e SR AR 2 K A VR, BLROF
ANGIE SERR SR AR B o R ANKNIE A0 i 73 2R SR B A SR X seliAk . — B B BB A
B AZ € AL T 40 W JSORI 0 LR, TR 1 8 6 TR0 o S AF AL S S A IS B S 1R AS () 4 i
Gr%EFR o DRI, ANKNTE SN A  J3 2R 3% R A8 1 A T A0 0 2R R ) G R B R R e, 3
SENIHTHETE AR LRI > 23R (SR A R e A fsE AN ) 3842 1A e
By Iskmds e . ...

[0019] 24 TG EGHR b 4f o 43 2 22 /K P SE R b HY Rl TR AR K BB, AR BT
volE T GRh i o R EREALEE (RO 7> 2 ARG ) ROFTEERR (304 AtCKX) , 2R 5 7Eo
RIZL I A B 5 1 TR FE DA Bl B 57 J  3R0E . 275 AtCKXmRNA 3k DK 4 i 7 3%
FALEE S PP A AL T I8 B R B A TR A A Ko I B A 4 B K Y . e
B 5 IR KA A0 ) SR 2R AR A SRR DR R A R R A — B Ui B A R R AL B R Y
SR PR R B — A A P BB o R4l M — A12R - B B - RS 31 Reg
SEIRAE M 3 R A AR IS TR IR B, RO AN UL RS, 40 Mo R B I P i R PR T 3R 18 CKX
5 A A 28 s i, X B AR B R AN A

[0020] 025 38 A 40 iy 2 5% SR Bl 2 0 ol 4 A A B D AR N 3 B 41 3 2R SR SR AL Bl
VU B B A AR AL 2750 R4 N ORTE A AR o IR 2 70 A 300 1l 0 e 282 22 2B AL BB TS
M, B AP AN IZ BIRE, JF R A 32 b PR e, DU A X 2840 22 ) AN 2 AR 1 A 1
A7 R IESEIR M )38, IR BWRA IE AN B E AR B E R . 54t 417 %
FICIR L R T H)Zctl (M B ) IR A 4% B T om0 25 1) &5 AR B 25 T4 )
FEY I 53 rh CRX i Ptk SRl (A9 2 s SO A2 B LA S LA EOR ) Be g P BUEIR &
Kl i 1 A TG o3 R

[0021] ARk, W% 3 F 40 1 73 2 32 AU A Bl o 200X R A I LE A8 26 ) 4 e 73 SR 3R %Ak
Pt A VU BT A ok ) ) 4 A O RV o S 3% 5 50) 12490 ) 0 L 2R 3 AL Bl s 1 5 B¢
UF A IE BIRE 4%, DA NEAE BE 28 i - 33845 TR IR 30 A T s AR X AR o

[0022] 4 /5 54 2% AU A Bl I R SRR N R U BT AR 3 PRI RSN e A AR, PR T A e ]
SIS T S B ARANRI K

[0023] W52 3 R0 A% 4% AR A SR8 36 B 45 G0 Al i 7y 2R 2= AL Bl e v T3 B 3R
B BRI Z U EW B a2 AR AR AH o

[0024] A B0 16 S e 77 2298 Be i 7 2 3 SR A R B X R ) AL IR 3 (e 91
S MR AE A TIRY3E ) B RN BCER T IR P 40 73 R R A Bl B PR 5 R B 5 &2 2D A
Heot AT SEHER) ), A I Ca 3R B, i — BBHL PO 0 1 55 BRI ) b S B 2RO A7
EENZES. B THIEREERW T L %6OMHEY (Hare fil van Staden, Physiol Plant 91 :
128-136, 1994 ;Jones il Schreiber, Plant Growth Reg 23 :123-134,1997) UL A H &4
(Armstrong, in Cytokinins :Chemistry, Activity and Function.EdsMok and Mok, CRC
Press, ppl39-154,1994) A7 {541 M 73 R4 22 AL B M, W] LTIORL, Be g A LB 4D+ 75
B PTIA BT R A e oy R A R D BE R R R . BRI, A0 A S B o 4% T e 1 40 i 7
REFMNE R PI) A 5 AL TR AR TR o 305 AS & B A] e ) F T 2R E AR iR
L R] P R B 8 s 22 8K B 40 i 7y R B AL B ZE ] (Morris 25 A, 1999 ;Rinaldi
A1 Comandini, 1999) » W LAAR S H A 41 i 73 284 32 S RS M B A AT 0 e 4l i 7 2R < AX

6
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BE MR I E R (2 W Zazimalovass A, Biochemistry and Molecular Biology of
PlantHormones, Hooykaas, Hall and Libbenga (Eds.), Elsevier Science, ppl41-160,
1997) AT AR T AR B B 1 o FABkRE, b5 mT 15 In oA Y 11 48 43 54 2 A RS TR 1 22 1 B i)
FERI AT DU TAC R B H . JE) b, 3 w] DU T PAe 40 i 73 R 3% R W4T 48 Dh R I 5 A
(B2 5N REE THIFBLENZAHBE RO ) KFFRLURE,

[0025] A T A H EH R, NS BRAEATE " MBI A" AL B i R R A 2 AR
RINARE S EHAFREN B ERIPTA T N TR, B KR KR i R T
Hamg L — D EZ AN AR, ARSI AR IR A e R &, HIYJE T AR BEE 2 W .
[0026] MR 2 — > SEHE 7 52, AR W SRR AE AT/ g s AR A/ B AN E R T Ak
A/ BSCRRR T L FRY 779, A & AR A s A0 43 rh AR IR A A0 O3 R R A B B
B FIE ] FRARIE T 40 i 53 R =K S — S A i

[0027]  FEAKH] BRI, MG ERORTE " RIS M/ 87 o BRI Al BT,
BB R A BRI AR DA N A 2R AR A I B RT ALK A v M 4
R EAEME B . NATE R, A S b ) 40 i 7 R R F AR Rk, DL
MK (de novo) " RISAHWA ML/ R F A ECE TR e A . 546, frid B E B R
SR AD A 0 S5 224 3R A I A A i R R AR

[0028] &N FRARLEA K W] R 3CH, SRR AR / s ER " BUARE T AR AA E
R WERE " MARSAER" o AT LG9 AR T i sl A 2 WRE R, BA RO AR Y () A
WIHERIE G B IFA—E .

[0020] MR 53 AT ST 77 52, A R W ORI A= AT/ B s )RR s AN e AR TE e A/
B SRR R fr] A/ B I A/ B g TS A/ B R /A EE AR/ B
FEURBUPEANT / B3 g FYERT / BRAE HESME AR RSN I ) 75 3%, A& AERE ) sk ) 8 73
RIS FE A A0 53 3R A i B 308 AT ALK TG P 0 e 23 2R B /KPR o — B 1 B

[0030]  HRHELIE S Ty 58, AR B AOE I FEAE BRI 4y (PLIERRS ) Rk 4
M 73 R AL (DUE AR W R 0 e 2 R4 3 AL A ) B T RIS P 4 M o) R /K 1K T
— 8 A ORI A KA (root mass) K RH 5%,

[0031] it &SR A AR AR 41 4t e AR AL A B AR B A ELRON, AR 4 i 5k
e T DRI S 40 o o s 2 5 R RS 4 L ) ) s R A T A A B 0 107 A LA TRV A o RS
FED AR — AT IS IS P B0 -2 2 5L, BRI F ik 77 v J7 (3 18 i L7

Ho
[0032]  HRAE B LA St 7 5, A A B B R A A s it M AR T AN TE AR R sl 2
MR g PR AR 773 AL & R A g A ) 40 i 73 R R F AL R A IR, Hk B

[0033]  (a) A& fFfTSEQ ID NO 27.1.3.5.7.9.11.25.26.28-31.33 5% 34, s H: H 4 F4)
7~ 181 DNA JE 51 %R

[0034]  (b) A& X TE] SEQ ID NO 27.1.3.5.7.9.11.25.26.28-31, 33 5 34, S H
FNFF RNA FEA IR,

[0035]  (c) HAFATSEQ ID NO 27.1.3.5.7.9.11.25.26.28-31.33 8% 34, B B 4ME 514
T H AT HILTIR

[0036]  (d) WS40 &4 SEQ 1D NO 2.4.6.8.10.12.32 8% 35, 80 H: T 4MNF41) i 7 [ 2

7
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B A K B UL TR

[0037]  (e) fFAT (a)—(d) & MHIRZIR, HAFAEAE T Prid A% 18 +2 DNALKE[RIZH DNA| cDNA\ &
Ji& DNA B RNA ( Horp T 4504 U)

[0038]  (f) kit 2 Ag m] {3 AT/ SEQ ID NO 27.1.3.5.7.9.11.25.26.28-31.33 8%,
34 W TR R AL IR , B 161 I AEAT (a) — () g IMZIR IR,

[0039]  (g) HH T B [A)E RS A I 22 57, AR T 2R3 T SEQ IDNO 2.4.6.8.10.12,
32 8 35 P TR KR AL IR AL IR » BE AR AT (a) —(e) @ LR X I ,
[0040]  (h) 4#%5 SEQ ID NO 2.4.6.8.10.12 8% 35 Fn 8 A R IAZEE, 8 & (a)—(e)
B SCIRZIR , It TS0 5 DR 2 TR 1R 22 SR T AN [+

[0041] (i) 4/ SEQ ID NO 2.4.6.8.10.12 8% 35 H AT/~ [ 28 1 R A% R

[0042]  (j) AEAT (a)—(i) e CIAZIR IV  HAA 40 i 75 24 2= S AL B AR 4000 1 1) D RE 1k
B, UL

[0043] (k) Zwhite Ay i o) 2R 2= A AL BRI L 1R

[0044] B 5 FEAE) B 7 h ARk g bs (LIEFERR A ) W BRAR S M40 i 73 R 20K
PR E R IR -

[0045]  ARHIF, & & T 9l H i B E 40 i R R AL BE AL IR, AR AN H X
I N AT HUER BH , 40 i 7 2 31 SR A I A 2 2 DR R ) B8 BE R A0 o h Rk 5 [ EaR
FHORPERFAE . 40 M 73 SRR EALBE I RIS L TAR TP 8- AT, AR IE A7 TR e e MR JE B0 7 R 48 ol
Z Fo SEQ IDNO 36 $@fit 7 ik e 1 8 s+ 1 — M+

[0046] NV 4VE AE, BN AN Ik B A S i 45 30 40 38 0k LR T () ATCKX 2k PR A & 1 549 31 5
Fi AR R LS R ALY (DL /e prid g i AR ) 43 B R IA i H
B R B A, CLEAR ) 345 55 S5 51 7 BTk ZRALL R N

[0047]  [AIIh, AR BH S — b R ORI FH 4 AR A2 A0 7 3R 23 AR ALl ) A% TR B 7 G b v PRI
i T A B 53 4 27K IR B PR A TR A AL BSORE 4 308 73w Sk SO 1) A A B 7 ) AR B
ANTE MR T B S AR P ) b o DA A5 FH 1) 400 P 2 2 2 AR A Bl v A b S i 40 i 4 24
FAEABE IR G b, LAt DL 8 MU AR & BH VBT A% B 4

[0048] S BHY K 4 B ) s EL A 40 P 7 24 22 SEU A TS Pk RSB AL ) 8 L B R R, LI
H :

[0049]  (a) L&/ SEQ ID NO 29.3.5.9.26.27.31.33 B¢ 34, 8 H 4741 7~ i DNA
JFH IR

[0050]  (b) A& XM T4F{ SEQ ID NO 29.3.5.9.26.27.31.33 8% 34. 8% H H 4MF 511
RNA [P H AL TR

[0051]  (c) HFf SEQ ID NO 29.3.5.9.26.27.31.33 5k 34, 8 H H AN T 7~ 1K1 4% Ry
T F AT ILTIR

[0052]  (d) 4hdgmhs BAT 94 SEQ 1D NO 32 A7 22 kK& /R /741 I H. 55 SEQ 1D NO
4 PRI EEBR FEH1) 28 /0 70 % ARk 2870 75% .80 % 8%, 85 % ALk 25 71 90 % 1, 95 % A
%427 99 %6 AHALYE () 8 F I TR

[0053]  (e) 4whs HLAA 5 SEQ 1D NO 6 iR IERITH) 2 /b 35% itk 37%.40% .45 % .
47% 8% 50% AL 55% .60% .65% .70% 75 % B 80 % I flt %k 85 % .90 % BX 95 % AHALL

8
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(K2 75 1) 8 R IR

[0054]  (f) 4w B A 5 SEQ 1D NO 10 B 35 /s & LR 741 5 20 35 % A3k 37 % .40 % .
45% A7 % B 50 % « AR 55 % .60 % 65 % 70 % 75 % B, 80 % « 1%k 85 %6 .90 % B, 95 % #H
ABLTHE PR 2 2 1R 7 2 I 2 1 T AL TR

[0055]  (g) 4whEAu & /T4 SEQ ID NO 4.6.10.32 5K 35 F1 7 FR 2 i B8 47 ) 4 13 o ) A%
[l

[0056]  (h) it igef% 25 A5 w] 1 3 A AFAT SEQ ID NO 29.3.5.9.26.27.33 8% 34 F1 fin k% %
[IAZ IR , B3 1 FF AT (a) - (g) " IR A% IR »

[0057] (i) W TAEMZ (A48 2 5, AR T 2wt 4E4T SEQ ID NO4.6.10 8% 35
B~ AR R LR, BB AR AR (a) - (g) Fe LRI,

[0058]  (j) %ifih SEQ ID NO 4.6.10 B 35 F o i 8 H IR, 8l (a) — (@) HiE XK
MR, I i TS5 R 2 ) B 22 S i AN I+

[0059] (k) 4RAATAT SEQ ID NO 29.3.5.9.26.27.31.33 8% 34 71 7 (4% B 2 b 1 40 it
A EAMBER GBS TE A BUW IR, BB AT (a) - (§) A5 SUIIRZ BR IF) 5 e 3 T A BRI
LY E

[0060] (1) 4wf T4 SEQ ID NO 29.3.5.9.26.27.31.33 8k 34 77~ 4% 1 4w i T 41 o o
HEFMMENThRe M A BZIR, siE T (a) - (G) How LAZIRI Shaett i B gmidi%
i, Horb ek v B EL A 4 oy 2 2= A IR AR T 1, DL

[0061]  (m) 4%f5 SEQ ID NO 4.6.10 B¢ 35 i XA ER AR IR,

[0062] W 3BTk % MR AN J& 4 T 4] Genbank % 5% 5 {438 (4% B2 :AC005917, AB024035 FlI
AC023754

[0063] A<k BRI Ko A BH 43 B (A%, ‘& 41152 DNAL cDNA. JEERIZH DNA B4 ) DNA. 8%
RNA ( Horp T8 3004 U)o

[0064] AU BHIRI Je 5 AR B A% IR S M AT B8R e e B 1 22 /0 16 MZ TR KA
[FIRZTR 731 o

[0065]  ARYE 5 — Sl 7y &, AU BHIRW KB A B RZ R M 1R o FEDLIE S 7 Zevh, i
R AR R IR, IR 5% P AR IR/ B e R4 e h RE i — Rl 2
LG IR SUE N

[0066] N4 PRAE, 4 T AE B AR T AR IK AR Uk BH ) 40 i 23 A B AL R AL, B A
XIRF cDNA JP 5 FIRL IR 7 51 LAkE S B2 T FE ) N 3 T I AR By 8. B Tk
L cDNA FE41) LA SEQ 1D N025-30 1 34 Ff /s IRZ IR FE 1)

[0067] A BRI K AL & AR AT T RZ R 43+ BREIR I 4. Prad s 340 ik B
N NN I B e L7

[0068]  AS BH K] Iy — S J7 S0 Je FH A I AL R 4 i 161 23 B9 1) 2 IR L [R) R T 2k
V) B A e VS P B D Re I v B AR ARG I 2 KL 5 AT SEQ ID NO 2.4.6.8.10.12,
32 F1 35 Prna R IT A B Rl RV BT Y B e im YER / BRI REME B A —
SRS T 2, Ak B EE & ELA SEQ 1D NO 2.4.6.8. 10,12 B, 35 T 7 [ 2 JE 18 741 1)
Z K B R R AT AR B e i AT/ s ReNE A B HARIE R ShER I A BL R G
HAF SR B
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[0069] AR 5 —SEHE T &, AR I B tE AN R I 2 kI 7 75, HLA S AEA iz 2 IRk
(R4 B TR B 0 L 40 M, FF S =4 [ A i 22 ik

[0070] AU BHIAW R e Sk R AR R BH 22 TR BRCHCAR, e R A7 P Ak

[0071] AR BIUE— 00 K= AR e SE A ) A A N sk A AL R 1 5 v, B & e AT id
) DA R s RE A 5 | NPT RISTE 2 A R IR 7 T 88 A R B 31k
[0072] AN BHIEHS B = Az AR R REL 4D AR 400 40 I s ) A 2R O %, LA B g AN R R
SN CIPNGILY b7/ OE ) A AT -y =g

[0073]  HR4 5 —SL Ty 5, AN R WP SRR AR ke B 22 TR IR 1 U7 v, AL AR AR ) Al e
PRI AR 8 BN — AN B AN 7 908 0% 42 1 A B A% R 4y - B0 A R B 1)
Bk AR08 K LRk, H T /NS B TR A 4 i B AR R . AR IR
F AL AR WAL TR 7 51 ) 5 2 IR RE A A B, 1% 7 40 5 A ELAEAR A 40 i 5 SR/ SR IE Y
VA RO RO, BT R BB B IR 1 7 V3R A

[0074] AR I — RS T &, A K WIS K Ak IR e S R R 4 e, oA A & W
IR A2 A BNZAE A I () SE R 4

[0075] AU BH 5 A0 Jo A 7 AL BT IR AE D A0 M 1) % 25 TRIRE W) SR ) 20 218, 00 % ik o
SR PTG 73, DL e gt B A b VR ST CZERE IR R BEE RIRZE AR 2R . AR
RBAIEWS B AT TATAT T 3 2 3 R ) B 4038 3 B D AR

[0076] AR 55— St /7 58, AR B BRI AR K U7 v, AL S TEAE W) B 0 3
FIEA R W A% R 81 I8 W] PRA A MRl i 7 2K 1 o — B AR

[0077]  FEW4N B A0 205G F2 00N = AL (FAE ) AN M SR ) A 2R 5 5240, FLAE Y e ()35 5
5 CBAREE AR ) A, DR X Serg ) 4 i s A1 2 AR KO/ B0 AR S A P b 5
(R Fh 4 F . AEYDAN MR / B 2R IR RE ] T PRI BB AR LA S A S B AR A, 128 )L,
AT FELCHIE R B 78 PITR I B L6 15 R 4 8 T M DR SR, 0 BT 3 15 7 1 40 4 i
2R RN M B AL TR BE A T I SR TE B B 40 A / B 2B R R
F LA ERALEY . wTREAF= AL 4 25 5% O BORE A i k) £ b
ISINFNEE o %7 — M R R R, AR 5 (Lithospermum erythrorhizon) FIHR
A ARG FRIETH BRI, RN Tl M ER M. LR EIR
£, Tl il BARE TR, Re L R R B PR Tk b e 2 SRR . A BT A
TP, Ry 2 EALBERE o T A KN &, TR s 7 (60 b B 1 BT R4 40 i LA
AR EEFEFRE T o Bk, AR B 1) 55— SE i 77 SR g T IR M A KR R B 1 i, HA
B E L IR RE W A0 B B 5 12 20 2 DRI A A0 M ) 2 2R 885 5 h 3 IR A A . 3 3 3 R AL R
PEIE A T B 0 40 73 24 2 AR I S A AL TR

[0078] AN BH 55 40 B3GR MR BN e AR W i) 5 v, AL B e ) B 038 73 vh Rk
AR B B IR B 4 18 1] PRA S T 40 i 43 R =K 5 — S A

[0079] AR BHIRID B SURAR [y M PR 1) 7532, L0 3 FERE W A4 348 73+ U AR e BAZ IR
(1) 3328 Bl R IA T PR AN i 7 AP ) — B AU

[0080] A BHIAW R MG L HAVE N/ BOSCRAR / R A LA/ B s R PR R / B
B0 FEPERD /B AR RS ME PR AR SN BB 1R 5 v AL AERE A SR A 4y R R AR B
WL IR B R AT PR TE M4 fu oy R 2K 1 — SR A .
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[0081] A BHE— 080 B 38 AR K /D B W 3 A A UK /N 7 32, oA 5 AE AR A lpe
VD53 DU R A SR AR AN e B A R B 7 3R T8 R FRAIC VS TR 40 e 73 2 2 K1 o — R
[0082] MR 55— SEJl T 5, AR W B SE InA 4% oy A AR 2K/ T ik SEAL B U AE A
FP T AR PIZIR KRS o

[0083] MR HLIE I SEHE T7 8, AR W SOEIR it 28 A 7 v, HoAs & femt v L T
Gh A R e YR AR B AR T 4 o A SR AR I 3R 08 o AR IR SR 24k
(1773, HAL S AR TR a2 AL R A 18— F 4t e 7 R R ARG

[0084] AU BHIEL WS 38 et v 2 R ) U5 v, oA & fE R s it oy ARk it R IE
A B A IR B R A W] B AT PR 40 i 23 R R A o — B

[0085] AR BHILWE K PR E K/NMK T, A S e st it o ik R E bRk
A I A R B R A W] B AT PR 40 i 3 R R A o — B B

[0086] AU BH AN RGN E K/ IJT, AL S T A A K R R A A ) SR 0 5
PRI

[0087] R4 75— Ll 77 58, AR B R AR gl e EALME (standability) HIJ7I%, L&
RIEA R P IIILIR , 8E AL 5 R IE W BRAR L v i T 4 7 R 3K 1 0 — B B

[o088]  BhAb, AN BV Ko EATAN 7532, B 77 R BU 1N

[0089] AU BH J HME FA R B (R ARART 77125, e A0 B il A 1R 3 2 Ak T3 X 4 e 2 i3 3+
BRI T o AEARIE R SEHET7 S0, AR WIS KA R W B ARAT 751, Hrp Brid i IR (K 2R 18 Ak T
MR P RIEK A3 FEHlc T 25 A5 TR R EIFIIATERE R HTAK
A VAR R S8 8 F AR clavata [P (root clavata homolog) i3+, B SEQID NO
36 s IFF51) o

[0000] I 5 — K5 58, AR W MR A i Ar s F /) BB KB A/ SRR
WITER S/ BBSCR AR EAH / BRESCR R ) e PR R/ B3 4 T ] S i i
T3 1% FALE U A e B R AE R R o 40 B AL AR B B TP IR A .

[0001] A BIHS AR G A F / sledg ™ R/ B ) 40 AHZVRT / s
B ZA AT/ B A ) A BT AR 0 7, AL e R A R LR

[0092] A BHILHS S AEARI B AR SAT R/ B ) A A0 ZE 40 g b 40 i 2405 T
7k HAL & A RIS R IR T4 o

[0093]  HR#E J)— LTy 58, AR KRR I AT 5 AR B £ DO AR I 8 B R 7
V2 HAL ) A W 2 R PR 0 18 1K

[0004]  {ESEARLIESE T 2270, A Wb S kol I 3k A 5 AU B 22 O BLAE FH ) 22 BTG
T3, HoA B XA i e i, Hoh AR AR R W 2 ik k351 (bait) B cDNA SCEE A 3540
(prey) o

[0095] ANz Bk — 0 Rl A I 2 ik B ik Bk U7 E A i BARAE H B A B[R]
MHAEH BT

[0096] 755 A SE T Z8 T, A I BOEON IF 3RS 5 AR B 2 R BLVE FH AL S 4 1)
J7i%, HAE PR .

[0097] &) $RHEXGRAT REGE, Horp AR 2 R LA Gl iR 7753045 0 B ARAVE F B2 B i
[0098] b) FridbEWE a) FE LKA Z B E AW EAER, LA,

11



CN 102174540 B OB B 9/67 T

[0099] o) XfPTIAML G SATE L IR a) e SR 2 BT i =AY A AT T
7 (SER) B,

[0100] AR WIRE— 209 R UM 5 AR A 2 RS S P 45 B AL & 0 B S R S 0 Y
T3k, B

[o101] &) fEIE TR AW MINEIE T A K 2 IS rid e S sSb SR G 4:
7 L,

[0102]  b) KRR GV, Hh B EWAAAE ] PUF 45 & Pk 2 kB S e &
Y.

[0103] ARG K iR T3, e rp Pk AL & ) sliR & 3 i A< 5 B i ik 22 IR 3 7
JF R T-a BB )

[0104] R o5 — STy 58, AR Fe BT E U AL & P B8R & WA 0 A K
TR SR 3

[0105] ZlﬁyiHELF&*E%itﬁﬁ%ﬂiﬁ’%ﬁ?‘ﬂﬂ"%E’Jiﬁ?‘ﬂi HA& B tb 50
IR IR, VLR 125 BRARAS AL £ P e 1l i = 12 2K A T 2IAR b SO 0 48 i s 2 23 8
%?EPD

[0106] AR A WAL K M8 I 73 B 75 i, HeA & AEAE ) s 8 70 DC e 25 B2 Pk
BRI LR »

[0107] AR WIIET J 4R my R DU IR 5 vk, SO & EAE V) SO 8 0 b L DL =2 U 2
HRIEAR R RIZIR o

[0108] A WA # K e v s 402 2B A R A 2250 BB R AR v LA 85 ) FH A A B 1)
PR A R T B A

[o100] MR I3 —SEM 7 58, A KWW BB A W IIAL IR 70 5« AR B R 3804 L AR e BT
LA TP &

[0110] A BIIEIW K AR W RIIZ IR 73 5 A e B IR 8044 L A B 1 22 JIRO 7 AR
K

01111 AR IR FoRe AR BRI R 70 1 AR B BT R 300K BOA S B 11 22 JERH T 48 i
MRBAEMRIE o

[o112] AR WA FoRe AR BRI IR 70 3 AR B T I 300K S A e B 1 22 IR - S8R
[y e

(01131 AW 3 S8 BoRe AR W IRZ IR 70 1+ AR B BT R B 1 A T 1) 22 K R 1 1 o
TG TR/ SSCERR /B A BT/ s imy fRAR TR/ B ait e AT/ sl i e
PRI RSN 2

[0114] AR WA Bk A W IRZ R 70 1 A I W1 1Y) B AL 3R A I T 1 22 IR - e
YR ) SN /) S E AL E A /) S A e ) A B

[o115]  MRHE oSty %, AR Lo WA &9, K2 DU SRR D T A K
W R  AR Je BH ) 22 R A e R R L

(01161 A 5 — Sl J7 5830 MAE 5 BRI b R p R A A SR AR = (BRI A2 K
AR BT RIEM N R FAACBE M G5 ) SR AR MY B R A 21 e AORE ) A
PAE AT RESE AL IR AR EE A Y o St 5 5 B L AR I 2 FAR AR I 57 ) A TR, A 46

12
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RasRAEY) / BERTE 338 B e A/ B s K B T B i PR R A/ B
M AR A M/ BOG R A VLA e s N/ s A B i B 3 A (49 e
VSR An e ) H / BGE REIRAE AT/ BRER LR AT/ B N . R ATCRX B AL
[PIRRAR 2 AT I I U A, BRIGSEAR R ZA0, B Wi b Ak iy A FF, 76 T REaR A% b (122 4k
(Z 0K 128) o BOHEE SEIl 77 A1 A s RAFE R B SR KA R HIR BB,
(RIRE A0 B A, 48 G B A M o) e 140 5 o 7 2 A AR A R Bk 25 Bk SR IR L A R
B TCAE R R FAEAE

[0117]  fn ERTIR, 2E e A= b 2 AR A A K B RN 40 i 2 AR M5 B 0 an, 40 i 2y
HE /W EKRE IR L, SRR A E K Rm T EAR, SRR
MM RIS ERK . WA R BT AT, fEH A BT 8 Rk 4 e 7 R R AL
SRR RS, ST AERE SN 3 RLREFPEE EDEKERE. EHY
AR F AT B SO Y A R E B S B I s e AR T A B P A AR K R
WA A B L E EE Y C &t TRES0E A e R SR E (W00105985) » [, 4R
P o — ST 5, AR W BOF A SRR R 5 2T SRS AR ) s A 4
DL 6 AE WE PR AR TEL 2 B 490 4 i R\ R R LA AR AL 2R A S I — b sl 2 Bl Al i A S AL
B R PR T 41 2K o — S A U R . B (Antirrhinum majus)DefH9
AN R R R — CHARNG PR R R R Ry e Ptk i R K ) RE8 A T H
[o118] & M SEHE s S ik

[0119] A AN Z2 N4 8] 5, B B A IR LLSE, 1A i ads A< e B AT e AR B8 ME 2
I 14 JE A I A P i AR e BB P I e BRI 0 AN ke B I A0S A Ui B S b A Bl ER
)T A X R DI VR AE S VAL &), A s, DLRAT— 805 £ ik 20 SR el Ak
WA B BT A A G AR IEH TR, R A 2 B R A AR iR 4, 60,45 1]
B TR E MR R EED WA BUEAR, £ B 58 (Acacia spp.), BB
J& (Acer spp.), ifERk)E (Actinidia spp.), GHHHE (Aesculus spp.), FrvG 22 D55
¥ (Agathis australis), Albiziaamara, Alsophila tricolor, 4 7% B J& (Andropogon
spp.), V% 1t 4 J& (Arachis spp.), FE M (Areca catechu), Astelia fragrans,
Astragaluscider,Baikiaea plurijuga, #EAJE (Betula spp.) =& /)& (Brassica spp. ),
A #i (Bruguiera gymnorrhiza), Burkea africana, ‘4% #] (Buteafrondosa), Cadaba
farinosa, K284 J& (Calliandra spp, ), K245 (Camellia sinensis), 35 A# (Canna
indica), B #l J&8 (Capsicum spp.), # B] J& (Cassia spp.), Centroema pubescens, &K
JX J& (Chaenomelesspp.), W & (Cinnamomum cassia), /> H: W Hf (Coffea arabica),
Colophospermum mopane, A% 5 /N 7 {4 (Coronillia varia), Cotoneasterserotina, Il
1% )& (Crataegus spp.), & W)@ (Cucumis spp.), fH A J& (Cupressus spp. ), Cyathea
dealbata, f5 ¥% (Cydonia oblonga), H A # ¥ (Cryptomeria japonica), & 3 J&
(Cymbopogon spp. ), Cyntheadealbata, ¥if5 (Cydonia oblonga), Dalbergia monetaria,
K M 8 #b (Davallia divaricata), fil £2 ¥ 3 J& (Desmodium spp.), H FE @ 72 Bk
(Dicksonia squarosa), Diheteropogon amplectens, Dioclea spp, 8 &)@ (Dolichos
spp. ) > Dorycnium rectum, Echinochloa pyramidalis, FEhrartia spp. ,f}? (Eleusine
coracana) ,Eragrestis spp. , #lffiJ@ (Erythrina spp.), %)@ (Eucalyptus spp.),Euclea

13
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schimperi, Eulaliavillosa, ## & J& (Fagopyrum spp.), # 2] (Feijoa sellowiana),
Yi%% @ (Fragaria spp.), T /TP JE (Flemingia spp), Freycinetia banksii, Geranium
thunbergii, R #F (Ginkgo biloba), Glycine javanica, Gliricidia spp, [ Hi 3
(Gossypium hirsutum), fRFEJE (Grevillea spp.), Guibourtia coleosperma, 7 B b )@
(Hedysarum spp. ), 2 #f% (Hemarthia altissima), 8% (Heteropogon contortus),
K# (Hordeum vulgare), Hyparrhenia rufa, /%R (Hypericumerectum), Hyperthelia
dissoluta, Indigo in carnata, & )8 (Iris spp.), Leptarrhena pyrolifolia, HH4%
5 J& (Lespediza spp.), Lettuca spp., Leucaena leucocephala, Loudetia simplex,
Lotonusbainesii, { kMR JE (Lotus spp.),Macrotyloma axillare, 3EHJE Malus spp. ),
Manihotesculenta, £ | 15 (Medicago sativa), /K 2 (Metasequoiaglyptostroboides),
K # (Musa sapientum), B J8 (Nicotiana spp.), ¥ & & J& (Onobrychis spp.),
Ornithopus spp., f5J& (Oryza spp.), Peltophorum africanum, J& & 5. )& (Pennisetum
spp. ), Persea gratissima, 22 & #ii J&@ (Petunia spp.), 3% . J& (Phaseolus spp.), &
HE AT (Phoenixcanariensis), Phormium cookianum, 47 #f J& (Photinia spp.), H = £
(Picea glauca), )& (Pinus spp.),%i s (Pisum sativum), @742 W Hs (Podocarpus
totara), Pogonarthria fleckii, Pogonarthriasquarrosa, # J& (Populus spp.), ¥ &
P (Prosopis cineraria), {tjEfs (Pseudotsuga menziesii), Pterolobium stellatum,
v ¥ AL (Pyruscommunis), ¥k J& (Quercus spp.), Rhaphiolepsis umbellata, 3£ Bf #&
1 £% (Rhopalostylis sapida), Rhus natalensis, KK ¥ & 22 (Ribesgrossularia), Z
B T J8& (Ribes spp.), 7 (Robinia pseudoacacia), i £ J& (Rosa spp.), = T @

(Rubus spp.), Ml J& (Salix spp.), Schyzachyrium sanguineum, 4 2

(Sciadopitys
verticillata), b4 (Sequoia sempervirens), B2 (Sequoiadendron giganteum),
Pa % 2= (Sorghum bicolor), 3328 (Spinacia spp.),Sporobolusfimbriatus,Stiburus
alopecuroides, Stylosanthos humilis, #§ & 4% J& (Tadehagi spp), ¥%& P #2 (Taxodium
distichum), Pl $7 111 85 ¥ 5. (Themeda triandra), =15 )& (Trifolium spp.), /NEE
(Triticumspp. ), 5 M2k #2 (Tsuga heterophylla), ##% J& (Vaccinium spp.), B @i &
J& (Vicia spp.), #%4§ (Vitis vinifera), HEBIK £k £ (Watsoniapyramidata) , B I 3%
(Zantedeschia aethiopica), E#Z (Zea mays), W)@ (amaranth ), BHEE#], 255 ZE86
F O H W H S IR D ERESE T R H L S O RR S B H R /N e
TN EHB S KR G ALV R E R AR RS OB R H 2R R
JRFI 55 B E AT R 2 A RREEA R P, ST R b 421 40 i sl B 35 759 o
[0120]  BIZF AR UL AS, BRrAE B R SCRR L, A ] 7 AL N PR O R AL B TR HE
RBCD R BUEARBUD BRAEE , T AN HEERAE AT & (R 3R BIOD IR B AR BUD IR .

[0121]  BRAL BT HIRTE " SRUE T IV 24 F SRR W RUE 19 18 A 2 IR o Rk sl B AR B, {1
HA—E BN XTG e kIR

[0122]  BRALPTAHARTE” |EB” " IR 87 BT 2R EEKER 2 B AR ARk
BR o PR AR TE A 46 0 B 2 IS B IS, 91 s B T i e e AL Sk A DR IRk
o FEEAL . Sl R HAL  AE AL BB R EEAL TR AL B = RN e B PR AL B R AL
2 HFEA N SE AL ERE AL B R R M AL (geranylgeranylation) HME (B A1TE RY
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IR ) VA I REAL WA REIEAG (a0 JOpE 25 Ol N- SREUE O i
Cobl . OFE BRI ) FIIBEEEAL, A RAR RIRAFAE R A IR IR A, L- 2R IR EE A D- &
[0123] A HIERA BN FRD" Ik FEIE 2 Ik 8 A Borisg, st R Ry S, 1
AL AN T BT B TR 2 AR IR R AN/ BOAS N, T AN SR L — R B 2 b D BRI
R AR A BEAR L W s e 0, ik 85 1 0 1R R A o B0 5 I 2 11 3 PR AR A P )
AR AN PR R T IR 2 AR IR R 08 B 4 Je B SR BRRPE (i /K P %
AKPE B KPR (hydrophobic moment) HLIEME Ml ] P BEBRA IR o — BRTEE5 AR B - v
JZEERE ) RS, LI ERFERY. R 1A HEER NI TR . Ak
I 2 1 BT 07 A R H b Tk e 1 ST SR IR P 91 Hh 22 /b — AN IR EE L 2B, IR R A B
TN DARIREE . AR — Ok SR AL, (R ] BRI PR 112 22 AL 1) ) B PR ol 17
R IR R 1-10 DN BRI IEAH , sk A T R4 1-20 DMokIE, ik, 2
B R ol B B IR IR I 8L, 9 40 B SR

[0124] 3% 1. RIRAFAERI IR IE

Wl BARR 1) 4% 2 H) RIAER
EAHE fi8 By % ala, ile, leu, val
K Wk, &% met
% & phe, trp
R A& pro
o oA 1 By 2% 1
(01251 B R 5 gly
Ak Ji: asn, gin
F &% Tyr
-3 3 ser, thr
A cys
iE boq:3 arg, his, lys
A R asp, glu

[0126] A<k Bl a1 o A B 2 BE 1R 4 26 1A O SErb AR ik 8 B B FIDE AL s 5 N — A
RE DA AL mAT OSSN/ s S, B2 D@ IER N
HRRAE N . IR 41 A B AN D T2 ki slOR FRvm b S, O H K408 1-10 4>
Vs, AR i BURE A B E R SUR I B A R G RS se i B (AR
B2 ) 6- ArE A8 DL H IR S— BB MG R A T AV Rl - 5 A A I AN IRIE R Tag
100 A7 (EETARFQPGYRS) « c-myc %47 (EQKLISEEDL) \FLAG® - # {7 (DYKDDDK) . lacZ.
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CMP (F5 2R 11 - &5 40k ) « HA AL (YPYDVPDYA) £ )5 C A7 (EDQVDPRLIDGK) LA fz VSV
A (YIDIEMNRLGK) mH A FH A% a4k 1 IR 4 45 45 R sl B AL 5 A4

[0127] A% B A 1 o0 SR R AR R AR AE T A IR 22 3 i 2 2R R e 41 h B — el 2
PMREER

[0128] A B o 3 Jo 0 2 ik 1 2 A T L2 oy b R P A &30 23 SR R R e 7 v (A9 2 i
FHARE RSE ) Bl 0 20 DNA B EJEAT & . 7 AR AR AR 00 (3R A 8 4l A\ R
BROAZAR) (1) DNA J3 FIEEAE A ARSI AT A 50 . 504, 26 CL017 1) DNA [ FI0E A7 i 7= AR 5 #t
TEAL ) T35 R AU AN 5T 23 501, 1 WM M13 85748 L T7-Gen RS0 55221X51 & (USB,
Cleveland, OH) . QuickChange Site Directed iHZFiRF& (Stratagene, San Diego, CA) .
PCR- /1 T HIJE R B HE g FiFR T

[0120]  FEAU B b, 1 AR CL A BV SRR P (40 DNAstar/MegAlign /%) 44
Clustal 7735, tFEL DNA 20/ s B B2 TR [R]—1 7 A/ 87 ARAME . Er 3. A
RYTEBE B ATED " IR SR 2 Ik, S A B BL A, S vk £ ik 2 /> K4 5 4
HESL ) 2 SRR (DR PP IR SR A It 7 RTES T AT Lk — A SIS R
INAFAE ) DS R AL B B8 S RARAF AT AU ik 22 IR 2 SRR P A AH B R R
INATAE R IR IR . 7 A eEE FA, 5 TIR 2 IR RIRAFAETE A 2 SE R P AR B, 74
WAl DAL — A s A R SRR B, B a4 & 7 1 sl e A, 5 A e 71 3 b sl
I 855, IS & — AR 71 DUE T4 I

[o130]  HAA" Speidth” B 18R e i B (Bl e MR A s P ) il
sEEPrARma RS . FIHBIU Geysen % N (1996) I (1) AT 1B A T i 72y 5 Mk RAT
(Geysen, H. M. , Rodda, S. J. F1 Mason, T. J. (1986).A priori delineation of a peptide
which mimics a discontinuousantigenic determinant.Mol. Immunol. 23,709-715.)
[0131]  RiE" FAIRIA B 8" FFPAR—#0 " 2 B I B i J5i s e 4 B AR 47 o
BT (REGE AT S ) KR PARIR K s e/ M FE P41 0 2 BRI 22 /0 5 B
KR o e ) HA S ShREAT/ BOEPER 741 (Ban” Dhse R B ), i KR IFA K
Bt FEFELERN H A, A KRR TR TR A AN K TR AL I S SR 0 SR 0 P A s R/ B e
P A AL . LA R, R R 2R TR P A1) A TR 2 5-60 A2 ZE IR AE . AR T B S A b,
P e KA R 2 50 MR ZEBR IR, ik e K oA K2 60 DMaFE IR » Ay ik 2 /025 10,
12 B0 15 MR H 2 KL 20 8L 25 N ZER KT

[0132]  Dhyfig Jy Bl n] LAALAE IR 66,35 X A B # Bk S ME R AL I 1 B IBIE R T RE
F B, Bl 5.10.25, 100, 150 5 200 MR -

[0133] BRI AV 4 BRAF, Dhae y BOn] DU sl AN S e id 1 v B

[0134]  {fEAC W] B ST A & b ST 40 i 7 AR AL IR I R R ) AT AR A/ Bk
Fo iGN / BT Re B A I TV A FH PR AR5 0 D0 228 1 400 i 73 524 35 A B R B ) )
RWATEYA /) SRR/ s TR R BORIE TR A, SE AR S ORIE T RCE T, A
I FTid g i 7> A 2B 2 R TF (AY) CKX B e T R R IE . AR I BARE
T AtCKX & A5 D e R R V)T AN/ s e i 1t A B R, AN 52 R H 2
Jitid AtCKX Hr B Z B R Fe A R H o

[0135]  AJ LALEAAD) Z G0 9 A 40 Mo 55 5% o 7= AEAR AT Bk B 1 5, 2 IR IR A B a4,
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AT LAY AE T ) 28 ATART B A 2 11 52 22 R JOR B G B, A9 g ot [ AR IR e i 85 1 TR
B BeRT DO Rl A B — 3040, 9 Ao s A IS TP g R IR R, SLREAE B e 5 AR K B
0 M 7y 24 22 A AL A BRI B

[0136] %% U ak Ly B 5 A1 490 dn il 0 A O BH 40 e 2 24 25 SR AR 5 R A R B
TESAF IR B B PR A A EAE o A28 A ORRs o 90 e SR B Jsukedlis DL AR =i
MIEM / Behifk. " Pifk” QARG e fE . 2wl A R ESE camel HUARLL KL HiR T B, 4
U1 FabFv 58 scFv BBt o AT LA A1 Liddle Fi1 Cryer (1991) FTidH: A Hl 4% 5 5 Bk,
LA /0N BB R 40 S5 R R T S 2 A I R M o IR A, T LURI 46 40 Har Low A
Lane (1988) Jrik 7732:3k 45 7> 78U i BBk s L v B 22 T4/ IR (A B 2
FB R BE) BT, 85 7E 5% 50 W) ARG, Bz Ik S 8 8 OB B B . SXRE & A i ik
ALFERCFLIM S 8 (KLH) AR A& A BSA) WIS & UL R R FE ., BRI EAR
RURRENWI e RN, FEoN T A sz g Gl AL iRtk fr e RSB Hiih” b DA dE AT
B, Bl abRic UK. PSR IC A FE I ME B RS . PKH2. PKH26., PKHB7 . %¢ 6 2% (FITC) |
Hoechst 33258.R- #4121 (PE) & FFH] (TRITC) .Quantum Red.Texas Red.Cy3./EH)Z.
I HERE LA IEE L K 43K (gold spheres) o MKHER FURPLIARI 73 A2 T ARG E
[ S I B 328 43 7 i 1 R IA SCE AT S IR % 52 VR A e & 5 76 (LG ELTSA Fl RTA)
T S e SR A Al AL B R R TiE (2 WS i) 6) LUK S e AT . PR
SR KPR B B RE U8R B KA N T (Loffler 58 N, 1994, Woulfe 55 A, 1994) |
a8 | A TS E AT (Lerner 1982) JWFSTRTAAFI BN 5 0 T (Baron #1 Baltimore 1982,
Lerner 5§ A, 1981, Semier 55 A, 1982) | %7€ o 1 i — & A UM BLAE AP R I 2 1 s A 3
(Murakami %5 N, 1992) ULEAFFCEERIRE 4B FRIEH (Tamura 58 A, 1991) .

[0137] A% BHAS AR RS e 1 TR0 b SCHH X 0 e 2 2 SR AL Bl B R R R AR Bl B
(RIBTAR o %40 M R 32 S A AL LR A0 40 T 2 2R 3 AR A I, S ELAATT 5 2 SR -4l i g 22
FENBE (AtCKX) 22—

[0138]  JRAbFTHIATE " EE" . " ZEFR” 7 IR 7 MBRITA " SR
FEA" B IR T SRt 2 BARIE AT B A AL TR, BOh R0 1% 17 I 5t A %
BATRRE N F A A TR AT 7 S ARG 0URE M SR DNA FIRNA. T I R 15 3 £ 46 0 40
[RIARZ AT BRAE A, 49 G AP B4 AL BRI LS — AN B AN RARAFAE I T R B 4 9 24l
Wy, Bk AT . AT RIS ERE I e JiZ  E R R AT I (cascade blue) JH[E EE.
Cy3®.Cy5°.Cy5.5% Dabeyl M BU sk . 355 | Bdans 6-FAM. 5556537 — 1
JHZ& . HEX, IRD-700. TRD-800. JOE. BEM P IF 2%« ' FF 8. ROX il (SH) P& ES47) - TAMRA

TET.AMCA-S®. SE.BODIPY®, Varina Blue®, Pacific Blue®. Oregon Green®.
Rhodamine Green®. Rhodamine Red®‘ Rhodol Green® il Texas Red®. £ % H KR =
WS RE IR RS 2" —OMe— JBRM2 T /S RNABRACHERRER . RNAL2' —OMeRNA, HiiJE {5 i
045 2- Ik —dA.2—- EFENEA (37 —(ddA) .3 dA( M L R ) J7- A —dA.8-Br—dA.
8-oxo—dA. N°-Me—dA. T FE A7 £ (dSpacer) M2 dT 2" —OMe—SMe—C.2' —OMe— P %t
F# ~-C.3" —-(56-Me—-dC).3’' -(ddC)5-Br—dC.5-1-dC.5-Me—dC.5-F-dC. & 3 —dT. "] 4%
dA A B ¥ dC AT B4 dG AT B4 dT PT84 dUL7- il —dG.8-Br—dG.8-oxo—dG.0°-Me—dG.
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S6-DNP-dG.4— A & — M5 Wk . 5— A FL Mg W 2" —OMe— IR #5 FF.2' —dI1.0°- 2K % —dI1.4- A
FE -2 — WA KR B3R 5 ARG U 2— RGNS dP (WS SR ) | dK ( mEiE S
M) ) 3— WY FEERLIE  2— R AC —dT 4- B AR —dT AE 5 —dT R EE —dT. 0" Me—dT. 0"~ =M dT.
2" —OMe— FIBEE U 5-Br—-dU.2' dU.5-F-dU.5-1-dU.0'- =M dU, Frid RiELAE I
B2 (PNA) , — 7 DNA &1, Horb E 42 {EIK (pseudopeptide) , Hip N-(2- 2 43 ) - H&
M B e i AR M2 . PNA 28480 DNA 1R, S5 A X IR L AMEE . PNA 1Atk S 3 35 L od o 3R
FRINGEEE A RS S sR . IR Ak, PNA JURE (AL B R A b e L T AR R R
1A o T T ORISR R 7 23 TR DL S AR A 8 o AR BHIE T (@ 4 it 7 22
Y 16 AR LR I E AL IR ML IR T 51, FRLIE 15-50 MZAFIR . X LE/751)n] LUy
fEH HVERRET, R S B SCE URIA R BR84S, B8 B S 1), e e e e s = il
SCRE SUHIA R A, 55 P BRI A SR (BN E L s A 7k ) 7= R
IR 75 o e A ] H 12 Wil 50 & 25 DR I A & BHAZ R A7 AE o« A0 Il — M B FE R
AT AT G FE B, AT INERET S5 S T R IR (R T B AT AT U B =
[0139] W] FH 20 8k & Bl 77 V25 A0 = A2 A R W IR A% R 7 47, 49 G ) L PCR e J
Horp— AR 2 — X5 514, HonT RE G Bk v B BE IR X 1 40 1650 MZ IR, #5195 4l
JEL ) mRNA L cDNA BYJ PRI 28 DNA 2 i, 7048 iy B2 SR DX 3l 34 1 2 0 T 384T 58 A BBk N, 43
Sy ks A B, R I DNAL A BT IA I R R — R AR BT 2 4, 91 4
Sambrook 2 A JTiA (Molecular Cloning :a LaboratoryManual, 1989) .
[0140] " Zwld /A" 87 FFICE SEAESE " B ORF” & S AERE 4% il i 41 s 1
IS EIT S BT IR ZRAS 341 5k ORF LARIATE AZLERT, REAE 3L 3% 9 mRNA il / sRB1E 0 2
IREIZAF IR IT 41 . BITid ORF 4afidf P4 L5 BHRRCan g 1/ 37 FHE £ b8 17 4 5. 4
15 531 8% ORF 7] 4045 {H AFR T RNAmRNA ., cDNA . 20K HF I8 7 1)« & 1 il 4% (A% 1P R )7 1) R
FEDZH DNA.  FITiR g e 41 i ORF W 4 4 N IR R 7 91 R o
[0141]  JEA 2w baAH [R]85 (A 0U(E 23 B 1 AS TR RI8 (19 2 RUFI 4R 05 7 51 n] DL RS AR B AN TA]
MR T A e AH R FE AR F IR 751 n] LU SRR E R AM R E A . ik iR
78 52 E 9 U 2y 5 5 DR A7 6 AN [ () 2507 6 TR | T2 53 A 1 ) Pk s A B & 5
3G R PRI, W36 2 BT, 28 IR 19 2 PR 20 R A (5 20 IR FH PR AN 2508 1 gm0, T LB &
RO R R BB LR IR, % 1215 6 DNARFFEE T8I K. R A B
(Agrobacterium tumefaciens) (—Fh4HE ) « LB+ (A. thaliana) V= E 1 M. sativa) (7
FUXFMAEY) ) ARG (Oryza sativa) (—FPFIAEY) ) fmih a0 7480 F 9 22 7 4k 3 i
TN ST, BT GGC (H 2R ) AEMR YR 33T i b Bl 205 7 (36. 2%, ) » 7EAG
A U RS, AR BT RUER S AR WA 2 (535018 9% F1 8. 4%0 )
it HZ BRI VUM T RER 3 6S 1 (B W3R 2) , Wi 3R B FIRE S D P 45 FH BTk GGC 2%
W7o SR, BVEFHE A GGA (FI1 GGU) 2051, 48 4% i GGU ( F1 GGA) Z RS
[0142] AU BHAfE R DNA [P AR R AN P FVEER . 7 SR ANJFA) " R da i IR a5 Bk & B
DNA 74 IR 5 3 471 B B R A 25 BT & B DINA J3 47 1) DNA 3470 [ AT 2632 T IR AT 2 1R
JPA o BRI AN TR R ik g 7 ) B iR i) RIS TE Ko FAFAIE - HE N & T
DL K w]# 3 (1) DNA J751), Bl an s fe 5. " nl#3)#) DNA JE41)” EFRRee th T EA F
BT DNA 7571 6
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[0143] 3% 2. HALES I IFIE
[0144]

ZFF\EFHE _
REAR R & % AT
R | KA

A RBR Ala A |GCA| GCC | GCG | GCU

e Arg R |AGA| AGG | CGA | CGC | CGG |CGU
XNABE | Asn N |AAC| AAU

AR B Asp D |GAC| GAU

F AR Cys C |UGC| UGU

5 28 Glu E |GAA| GAG

5 R B Gln Q |CAA| CAG

LE X Gly G |GGA| GGC | GGG | GGU

- His H |CAC|CAU

FEAR | Ile 1 |AUA| AUC | AUU

7% R Leu L |UUA|UUG | CUA | CUC | CUG |CUU
N Lys K |AAA| AAG

¥ B2 B Met M |AUG

EE N Phe F |Uuc| uuu

i R R Pro P |CCA]| CCC | CCG [ CCU

2 2B Ser S |AGC| AGU | UCA | UCC | UCG |UCU
BB Thr T |ACA| ACC | ACG | ACU

& RE Trp W |UGG

B 2B Tyr Y |UAC| UAU

AR Val V_|GUA| GUC | GUG | GUU

TRER KO H ST
UAA | UAG | UGA

[0145] 3% 3. AFED R E G TR
[0146] LA T ISR H (http://www. kazusa. or. ip/codon)
[0147]
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T | NUE LS ST K iz
UuU 13.9 22.5 24. 1 11. 3
uuc 24. 3 20. 7 16.9 26. 3
UUA 3.5 12.9 10. 4 4.7
UuG 13.2 21.0 22.4 11. 8
UCU 7.0 24.6 19. 8 10. 1
UucC 14. 8 10. 8 7.7 16.9
UCA 7.4 17. 8 17.2 9.7
UCG 18. 2 8.9 3.2 10. 8
UAU 12. 3 15. 2 16.6 9.2
UAC 10. 3 13.7 14.0 20.6
UAA 0.9 0.9 1.2 0.9
UAG 0.6 0.5 0.8 0.8
UGU 3.0 10. 8 10.6 5.0
UGC 7.4 7.2 5.8 14. 3
UGA 1.8 1.0 0.8 1.3
UGG 12. 2 12.7 10.0 12. 8
CUU 19.1 24. 3 28. 3 14. 6
Ccuc 25.7 15.9 12.0 28.0
CUA 5.2 10.0 8.8 5.7
CUG 31.6 9.9 8.5 22.1
CCU 7.7 18.3 23.2 11. 8
CcCC 10. 6 5.3 5.3 12.5
CCA 8.9 16. 1 22.6 12. 2
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CCG 20.7 8.3 3.6 16. 7
CAU 10. 6 14.0 14. 6 9.2
CAC 9.1 8.7 9.1 14.6
CAA 11.2 19.7 23.2 11.9
CAG 24.9 15. 2 12.3 24.6
CGU 12. 2 8.9 10. 1 6.8
CGC 25.5 3.7 4.2 15.9
CGA 8.2 6.2 4.2 4.2
CGG 13. 2 4.8 1.8 9.7
AUU 15. 4 22.0 29.4 13.8
AUC 36. 9 18.5 14.7 25.5
AUA 6.2 12.9 11.7 1.2
AUG 24.7 24.5 21.7 24. 4
ACU 6. 4 17.8 20. 8 10. 3
ACC 20.9 10. 3 11.7 18.6
ACA 9.1 15.9 18.9 10.0
ACG 18. 8 7.6 2.8 10. 8
AAU 13.5 22.7 25.0 12.9
AAC 18.7 20.9 18. 7 25.1
AAA 13.6 31.0 32.2 12.0
AAG 24. 4 32.6 35.1 39.4
AGU 5.7 14.0 12.6 7.3
AGC 15.8 11. 1 8.8 16. 9
AGA 5.3 18. 7 13.6 1.7
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AGG 6.5 10.9 11.7 14. 9
GUU 16.6 27. 3 34.7 15.0
GUC 29.3 12.7 9.9 22.8
GUA 6.1 10.1 10.0 5.7
GUG 19.7 17.5 16.5 25.0
GCU 17. 4 28.0 34.6 19. 8
GCC 35.8 10. 3 11. 4 33.2
GCA 19.5 17.6 25.9 15.6
GCG 31.7 8.8 3.4 25.3
GAU 25.8 36. 8 40.0 21.5
GAC 28.0 17.3 15.5 31.6
GAA 29.9 34.4 35.9 17.1
GAG 26.3 32.2 27.4 41.1
GGU 16. 5 22.2 28.7 16. 3
GGC 36. 2 9.0 8.4 34.7
GGA 12.5 23.9 27.3 15.0
GGG 11.3 10. 2 7.4 16.6

[o148] " ZRAZ" SRR LRIV BAMZ IR I AR KR . 28 ATIERERENS S 2 AE
WP A BVELAMZ BR XU HR AL T o MBI FE IR 201~ £ 57 5 45 PCR.TH ik
ZRAT AL DNA FRANIIGE o R — 2% TLAMZ IR & B2 5 (W HEER . Sepharose BRECHIEAE
IR iE ) b, e R AR . KB FR 70 77 75 A0 55 73 B poly (A+) mRNA.
PR, R — 4% TLAMZ IR ] 52 2 AR SCRE Y, Bl an A A 21 4 s e e i o ] ane i 2 Bk
(photolitography) [fl 52 RIREFUIIE SR (Ji 8 RIAZ IR M 51 s R S BIORZ IR S 11 ) » BE

RAEZRATIIRE . MR RE (1 73 1 A2 T 125 B A% RNA AT DNA BEfi EIVIE 73 B VR VR 28 AT Wit
PEARAZ UL BRI AT o O T AR R, — e R 118 i Pl 2z (B4 il NaOH) 42
T XUBEARBE 9 2% FBE AT/ Bk R R BERL IR N A R B E i i . A1 T 32 41
UPARL I « RV RN IR AT G 0 S5 2 AR M o R AR PE AR AT S PR Rl AT/ B R
W (EhALHE NaCl il Na3— F7RRIR ) A/ B AZ G il b AL 8 BRSPS 2%
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M AL AU SDS (L35 5) AL R/ BRAHERR 2428 G2 b o AL A 0 461 s I e S0 0
BRI (i 24 ) o WINARAT 5514 Sambrook 55 AFTIA (1989) , (HELA N 71 M.
YR, R OO0 B I RV PR Sh e R/ SO IR 7 2 (A B o] LT 2 AN R 24 A8
FAF o FEALIE M E I R AR I A S, LA B S BRI B DNA J7 41 5 YR KA IR {2
J8 AT I S 5 1 TR 2R L G AT M 2 A R 1 I DA R I P A ) 2
[0149]  SRAR, Ak BHAL 75 HTIA A U BH 4 i 40 B 73 4 32 AL g L L [R) R T 2B B e v
YEFN / Bk ThEe B B DNA JP AAEATAR 2428 7 v N o A, AR B K 5 ik % B
[*) DNA J7 51 2 A5 1% DNA [ 41 o 40 73 3R 32 S AL BB DL L A 40 40 i 7 24 22 S8 AL B, 52 BLAATT
oo R HIT (At) CKXG
[0150]  G7E (PRLIEMEPRYEN ) 40 fE . AR BAS B b SEBLaE iRk, i ] BLIdE ik
00 A0 S B e VR B S N PR g i, Bl 3 A, W] DUR S i B R A3 B
LR 7+ U] RIETE A 5 | NPTk 40 i S 2R Bl B
[0151] AU BH DNA JE AR B0 & b bk 40 o 73 3 R A Bl 2 A o B[R] R sl 2
V) B A VG PR/ BRI B BB 465 7 41 B I B S AHE 4L (ORF) o AR % BHARIZE (1) 2 i
05 TR 40 i R E AR ) 2 R R T 41 o Pk 40 i 73 R 3 A AR DL e R A 40 i 7 R 325
1L, 58 HART &, A2 BAEIT (At) CKX.
[o152] " # A" Bl YT R UGB B NEW R IF R REY)
& o A2 08 4E ¥F 19 DNA J¥ 4. 49 4n, B R] Re AE K W AT B (Escherichiacoli) \ i 9
+ 1 FF (A. tumefaciens) . fiR J B# (Saccharomycescerevisiae) % %4 7H %
(Schizosaccharomyces pombe) FBEFFEMIHYERFEAR, g Bk, HlanmEp ki (phagemid)
MUK R A AT CLAEGH R A/ B0 R 4R R T B0 o iR e 91— o 25— 2 PR I U g e
— i 2 EREAL s (MCS) 5 Forh ] DU AN — B E AN R ER R
[0153]  [Klit, " AE@AA /A" ZIRIES BB TS MCS B — AN B Z AL s ) DNA J7 471
[0154] " FRIKZEMR" A4 G IR I 28, H p T 5 38 4 11 B i e 40, 4 i N 1 HE
BRSO RIS TE A WAL PR FE 8 7R 1) G b 1) 8 1 PRk o SRR Z A A AR 4k
O, P FURAE B RE A i (BRI B ) LB (A0 oy e RF L ST I B | 2 Bl b
IR IGRERE ) R H 4 (Wil is 8ok ) sh 4 i (5140 CoS B CHO 4H i ) LA K
TR (BT SR E X KRR E8g) A AhRE. EARHEAGST BB
TEATAN o> R B2 AN AR AT EY A/ S ig e/ siah e i B. Prd 40 i 7y 34
AR OU LR Dy At o oy 24 2= 8 AL, 5F B4R & 5 2 W EST (At) CKX,
[0155]  {E N AWM ARG LLRIR B AN T8 B B4 BT %, DA H 8 B B4k
A e ] CATE VA BB AH & G ok . ARTIAKIEAH 5 e (Merrifield 1963) i W
(177 2 A FEE SN A IR TR LU R TR o [ AH K & B0 46 B = A 20 R AL i1 34
(1) A P DR RE 1 Jik v 2 SE IR [ 52 2] [B AH SRRy slebt g b s (11) Bl it 7, ok 22
Jnse B AR P IREE b2 I R I A AR IS LA A AR AL Rk s LA A (D) WA, B4R R
2R 58 R IEE, F A2 R R M E B IRy IR . W WA BRI AH & 7 A EE,
Fmoc/tBu (9- %7 A4k /t— BT 55 ) T Boc (t— AU T 43 3E ) FIVE & SE I I 2 Sk o {7 4
M. AAERRMBE R A AR TR Me)  FWE (CHO) L3 (Bt) AW (Ac) t— HUT
i (t-Bu) FEREE RS (Bzl) =R OWEEE (Tfa) o N- 238 T Bz (ONSu, OSu) 2K
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FWEEE (Bz) 4- FREE (Meb) B &2 (thioanizyl) i I AZE (thiocresyl) R4 2k
(Bom) \4- AHZEAFE (ONp)  FEIIE (2) \2- iHZER A BERE (\NBz) «2— AifZE KM R 2L (Nps)
4- PRmANEEE (Tosyl, Tos) \ TR gk (Pfp) 2L (Dpm) \2- |URNSESEREL (C1-2) .2,
4,5- ZHUREE 2- WORAESEIRAE (Br-7) =R (Trityl, Trt) BAK 2,5,7,8- T AL - 2%
I ZNEAE —6- Tt (Pme) o BEREECIEFEH, Z2BR Fmoc B Boc 5S4 & A TP RE I 2 2 1R
WRFE IR A o BT S IR IR R J v 8 ok A A Ay v s S TR (A5 4nal a HBTU) T vy
Ao FFHIRA Fi A (4541 PerSeptive Biosystems 9050 4 X, Applied BiosystemsModel
431A Peptide Synthesizer), n] LAl 21k 50 DMRIEMLMEIK. 246 3 JEwT LLA R
A iE T R GAT R I, A (D) BREME AR 2R 8L, 514 cys met. trp ({EKE
S R 25 Gy S AN/ BB AR ) B arg s (11) s/ AT K 2588 (A] FRARBR B mT ) s BA
Ko (iii1) Pk Em s iR (MO R 2R ) o

[o156] " W]RIETER" B¥e 0 BEZIR /» 1 B A B & i B AME =5 (i
BT HIE s 0 (2257 R4 R VAR AR AR TRE S 3 6 K ES ) S BCE A S an TPTG (7
W - B -D- Wi ACEILEE ) B s AR (KRR A FEER MEE RIBER) .
B (PlnRER EYAEKE SR TS brassinosteroid. L4 VA IR
) BEELA) (W ZER (TAA) \2,4-D 55 ) (&)@ (BF VI E5E ) (BB HLFEKIN SR )
SJa, b FIEGH 8 mRNA F/ s L= AR s A I . ARSI R N BTN, &
KT Re 8 A BTR] BB AL T B — AP el 2 AR S A1, 9 sl AL BRI AL L R R AL B —
FhelZ MEr E i - A A EAEH S . i A X R B AREEARTE " IREIEA" 1
W52 N o

[0157]  FEDLIEAE A >k U 1 e o 40 L 2 2R sl B AP S B — Fh il B B R 08, A e b 2 ok
TEFT R A0 A 2R Bk 28 B Hh 9l N FFR K gm i T ik 88 (A S 20 B I RZ R 73 1, 49 4l ¢DNA 3
T IER AR R A SRR 73 mRNA 737338 B e AR, o i A% IR 7 11
BACHI IS 1 R T BAE F A, AR R B (R T R AW RS ) BLRZE 7
Hl)o

[0158]  ULALY I JAsh+ " KR I S0, B 46 R UE T 48 S A% I DR 21 58 IR 1) s 3% i
P, AR VE R AT UG S T T 1 TATA &5 A B CCAAT & UL S N R B I/ B4 5l
P B DL 2R S 1 7 O R PR R IE 1 s A 1 B4 il e a3 (B B4l e 4 4
s AT T ) o

[0159]  RiE" JAzh " & AHE AL G0 )i A% 5k DA IR % S 7 e 41, AR X R i 0 T 1T e
15 =35 B AIAT / B 10 S T R4

[o160]  RiE" FH)¥" M THIA S A A48 B PR 4> R IATE AL B o 1
B G 5 BT AE .

[o161] 3zl W] LA 3 53 40K — Rl el 22 Bk e PRV 1 529 i DL, DAE— 20 1o 5 Hofy
AR IR 4y FIIRIER / SR s m) B/ s ) BRI XM AT E T
SRR A B ) A8 LU 45 T B B2 SR ER M ZE KA VDU BR B L R ER L cAMP L IV TR |
T K ER A S0 R R 8 BOK 3 B i SRS 2 1 IR IE, B AL IR 43 11
R 41 A R B B oy AR AR R IR TR P B s R IA

[0162]  FEAKHIVEEN, 88 FOLEF Al K& B 3 FIFal. AR W IFEASHEER A B
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SAEARTE A rE (g i e BEAR I L B A MRS i i ) T Dheeimsh 1. 7 )
EIESZP Rt it 47 S N e T s iy e/ N DAY & e B AR B S (G
R DAl AL 23 B B PP R IR R 31 e 4 ARG L RO\ BB 85 B AR AT 53 S0 1 9k

T1

[o163]  JRALATHISG TR BI TR " e B " LUk WIER P aRE" , B
WA SR T AT RIE R 3 14

[o164] 1N XU A YR E RGN — & 70, Al 8 3 7 oG R A B (Yadav
1999-W09922003 ;Yadav 2000-W00017365) .

[o165]  {EHAIVEE N, " W A3 T35 " JEREU AL E R A TR 52 44 N RS
E A AR B L B A A B R P R IA EAE BT A T AR R A
LREA RSN T o I, Al R 801 381 Al BE R A -5 FAT 0% B 1) 2 DR AE AL ) N Ry
SEAL RV B TR AP E T (Bl G W a Bk 7 (elicitor) ¥ SEERIE
) AR MR RIE R 31751

[o166]  F T SCHLAE I vl 15 8 3 1, ek gl sl AR i 3 LA (ER A A RS 8 A7 5 5
RIS LR AT ANEREA Y b 5 DR IE o EIR R 3 1 0EE Y, B340 ks =R
21 A AR S R B 1 A A R R R 31 e 4 i i R SR R R R B
H R TR B TR LR sy nI AR N 2 TR s w5 R IR R A R A
)7, PR B 2 R 8 3l 1 G AN n] BERE TR TR 5 (Ac, Ds, Spm, En B E 2 8
1) Wil

[0167] SRk, MU ARTE " HER R Ko LA (PEHEYIRIRI ) FrE R
AL R hRIE, BIRA—E DAL TP s A 2R,

[o168] SR, BN A AR " AR IE " Rn EEAE (IRIEAERIRI ) e 4w
hRIE, BIRASE DUAL T AT 255

[o169]  S{BUHh, M A ARTE " 4 IR S 1 7 SRR B R AMIMERE T (L k
YR ) i A A A R IESEI I B, BARA B T A A

[0170]  AYGUHFARN AN EIIE, " AE AR T RNERE A B R
PO G R e SR RIE MR R B 1o S, HOR NS B, " AR BT R AE
B (LR ) IR AN BT i b T AR & IR ER 73 A€
BTl B AT e e R sh 1

[0171]  AGUEARN 53 B Zy N 22 1 805y R HT R B2 95 b e 63 = 10 5 3 177 1
TR 40 7> R F R AR BT RS RS, eI e

[o172]  H IR v & TR TP AT 6 N 8 5 R 7R 80E R, 2IRK
BITRZIR 7y A RIEZ R 7 e aEdl. Rl EA A TR IR T
L B5" i, JRAE R RIT AR AL /UK 2kb 2N TR BN 1/ SRR & R,
TR A BB T SR SR IG A b BLEEE, KRR FRRRE B85
FA R CBIL, 128 3 7RI TR Z B o AUk C %0, W] LLIE MRS B
i1 R 117 17679 = ) e 1 B e~ (/8 O B 71770 73 (e = 31 £ B 8
R PLIEAr B RIRIR S iz AL B e (BRI, HORIR T H0ZER ) o BN, A4
B0, BT AR SRR B AR
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[0173]  I& T Ak BSR4 FH 103 3l 7 I TR 6 4 5155 . AR BIEIE B 4 At
R A A AT, AR FAASZ LRI R R T . AU AN 53 N2 5 3t 73 4 imT
TSRA K A A 31

[0174] & TH %A A 3+ B8 (R R H 35 T KB W8 3+, HAR G i A K
T AR A AL 7 B8 7 I IR T4 B KRR T — e 2 A ER A
ZURe S MV 3 A 3 IAZ B IR A, I R % T A, AR T T AR e k. i, dn
SERTATIA, WL A 2K Adhl G 3T 75 R SR CaMy o 35S i B - ok R AU 1T AR
FMRIL E1lis 5N, 1987) o F5— M F R T @6 CaMv3ss i3 75 £ K E & H
Z R HE 5 GRP3 ZE R I B 73 fi s iy SR AR R S ME BOIR = ' ME M B R R 8 (Feix Fl Wulff
2000-W00015662) » A AN 52 7] DLIE ik 3 RS2 50 SR AT X Pl & 11

[0175]  RiE" &IbF" RIeH B LA M DNA JPA0), 3R SR 2 b E S . Kb FRE
T2 RTG53 JER3E DNA 740, HARHEAE SRR e Ay 37 winids N2 IR R 7
Fll o FEK FIRFE B2 BF 2 A1 B S IR LB )RR () i e b s MR T O
HAESCRR AP AT TR . AT 20 2 B4 B SR/ BUE .

[0176] 3k 4. HIFSEIiAR B AR MY R IAE 3T

[0177]
I: fafeddibt. Asdrih B el EsT
PPy FEBX | BE LK
Lanahan, MB. ¥ A, Plant Cell 4: 203-211, 1992;
a-SEAYES (Amy32b) i Skriver, K¥ A, Proc. Nad. Acad. Sci (USA) 88:
7266-7270,1991
Cejudo, F.J.5FA, Plant Molecular Biology 20:849-856,
W RGP R By
1992.
KARFATH) (Agrobacterium
HRE Nilsson¥A, Physiol Plant. 100:456- 462, 1997
rhizogenes) rolB
AtPRP4 it http://salus.medium.edu/mmg/tierney/ html
FEXEUHWA B (chsA) 2 Van der Meer¥ A, Plant Mot. Biol. 15,95-109,1990.
LATS2 bi% Twell A, Mol Gen Genet. 217:240- 245(1989)
[0178]
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Thomas¥ A, CSIRO Plant Industry, Urrbrae, South
REER. HE
JUT ks 2 Australia, Australia;
)
http://winetitles.com.aw/gwrdc/csh95- 1.htmi
B e mu@le |Lam, ESA, The Plant Cell 2:857- 866, 1990.; Tucker
rbes-3A
1) ¥ A, Plant Physiol. 113:1303-1308,1992.
MR F BaszezynskisF A, Nucl. Acid Res. 16:4732,1988.
AtPRP4 »HF http:/salus.medium.edw/mmg/tierney/ html
DHEREES TS HEAR Mitra#=Higgins, 1994, Plant Molecular Biology 26:
-
BEHT 8593
' Kagaya¥ A, 1995, Molecular and General Genetics
aldPAS X E BT F
3§ 248: 668-674
rbesSXEH BT +F Kyozuka¥ A, 1993, Plant Physiology 102: 991-1000
#cab-6 T YamamotoFA, Plant Cell Physiol. 35: 773-778,1994.
MBS R B R BT wF
cab ("HEFab/&E5E O F
SAM22 BE T | Crowell’¥A, Plant Mol. Biol 18: 459-466,1992.
IpAB(RAHASER) Fleming¥ A, PlantJ. 2, 855-862.
R.japonicum nif& & ABTE £E8+4)% 4,803,165
B. japonicum nifHA B ARTB £ B 4445, 008,194
GmENOD40 B Yang¥ A, The Plant J. 3: 573-585.
PEPEALES(PEPC) ARSE Pathirana¥ A, Plant Mol. Biol. 20: 437-450,1992.
F. 2 E(Lh) AR5 GordonF A, J. Exp. Bot. 44:1453-1465,1993,
Bhattacharyya-Pakrasi¥ A, The Plant J. 4: 71-79,
TungroAf3k &4 2 B £l &
1992.
Albani¥A, Plant Mol. Biol. 15: 605,1990; AlbaniS-A,
B BAR A bRT
Plant Mol. Biol. 16: 501, 1991)
Zml3 B Guerrero¥ A, Mol. Gen. Genet. 224:161-168 (1993)
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# B R AR b5 BaltzZF A, ThePlant J. 2: 713-721,1992.
Febn % % | AmoldoF A, J. Cell Biochem., Abstract No. Y101, 204,
B. napusit 4R H
BE 1992,
USEES 3 i Tingey¥ A, EMBO J. 6:1,1987.
BERBAERTTHEFLAR ARK Van der Zaal¥F A, Plant Mol Biol. 16, 983, 1991.
pREEA # Oppenheimer¥ A, Gene 63: 87, 1988.
AR i3 ConklingZ-A, Plant Physiol. 93: 1203, 1990.
B. napus G1-3b X 5 i3 £ 4455, 401, 836
__SbPRP1 #’ Suzuki¥-A., PlantMol. Biol. 21: 109- 119,1993.
A(PRP1; AtPRP3 A AL | httpr/salus.medium.eduw/mmg/tierney/ html
RD2 gene AREE http://www2.cnsu.edu/nesw/research
TobRB73L B ARBRE RA | hitp://www2.cnsu.eduw/ncsu/research
¥ 3 AHR
AtPRP4 http://salus.medinmedu/mmg/tierney/ html
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SimonZA, Plant Mol. Biol. 5: 191, 1985; Scofield A,
AR R ¥ J. Biol. Chem, 262: 12202, 1987.; Baszczynski¥F A, Plant
Mol. BioL 14:633,1990.
eBHRa%h il Pearson3 A, Plant Mol. Biol. 18: 235-245,1992.
R il Ellis¥FA, Plant Mol. Biol. 10: 203- 214,1988.
Takaiwa% A, Mol Gen. Genet. 208: 15-22, 1986;
BRA((H) #1
Takaiwa¥ A, FEBS Letts. 221: 4347,1987.
LABEEG #F  |Matzke$A, PlantMol Biol 14(3):323-32 1990
NapA Lilen StalbergF A, Planta 199: 515-519, 1996.
P ELMWAHMW X 5% -1 ARESL Mol Gen Genet 216:81-90,1989; NAR 17:461-2,1989
' ESPA ¥ Albani¥ A, PlantCell, 9: 171-184,1997
& o py-EBEREEEG PBESL EMBO 3:1409-15,1984
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#Z0SH1 i: S
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#a-3k& GREB/OHP-1 PAESL NakaseSFA, Plant Mol. Biol. 33: 513-522,1997
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ZRESREBE#% RAESL Plant J 12:23546, 1997
SR v -BEHEES P FESL PMB 32:1029-35,1996
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KNOX ®
1999
#  E& &1 (oleosin) it | WuFA, J Biochem., 123:386,1998
FFF(fe T4
¥ B &R & G oleosin CumminsF A, Plant Mol. Biol. 19: 873-876,1992
D)
LEAFY BENAME | WeigelFA, Cell 69:843-859,1992.
B H R knat BEnAas | BF5AN31822
¥ R (Malus domestica) knl BEyEAR | BFFZ71981
CLAVATAL Hiadim | BF5AF049870
Nasrallah¥ A, Proc. Natl Acad. Sci. USA 85: 5551,
AR FHAR Ak
1988; Trick¥-A, Plant Mol. Biol. 15:203,1990.
TR 44 F3k £ % G (patatin) A B $hE LinFA., Plant Mol. Biol. 153:386-395,1991.
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PCNA#S e X3 ko4

1991; Kosugi S.fvOhashi Y, Plant Cell 9:1607-1619,
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AHIHedc2a JF#itafe, | Chung#eParish, FEBS Lett, 3;362(2):215-9,1995
s RAHT
AHFHHERopl A Li%A, 1998 Plant Physiol 118, 407-417.
_ FEBE
AFHEADMCL B 5H-34% 6 | KlimyukfJones 1997 Plant J. 11, 1-14.
A KETH
.3 PS-TAA4/57PS-TAAG Wong¥ A, 1996 Plant J. 9,587-599.
4
s ME
sEFRIABE AL A KA | ZhouF A, 1997 Plant J. 12,921-930
8 K Aedpdpil
Py ) I
(N, sylvestris)2m e A1 B & €1B1;1 TrehinF A, 1997 Plant Mot Biol. 35, 667-672.
: n
K &3E(Catharanthus roseus)f £5-
OF ) T ]
2 mfa Pl E GCYSAR)Hm ItoFA, 1997 Plant J. 11, 983-992
CYM(BZR)
RIFBcyclAt(=cyc B A |5 a5 44 | Shaul F A, 1996 ProcNalAcadSciUS.A 93,
cyc3aAtAZ) R 48684872,
Oy k) I
B Etefl B ) FE£ Regad%F A, 1995 Mol.Gen.Genet. 248,703-711.
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S5 e/ A _ , v
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171,1990
CAMYV 358 MR  |Odell A, Nature,313: 810-812,
1985
CaMV 198 A /A |Nilsson F A, Physiol. Plant.
100:456-462,1997
GOS2 A mA  |de Pater ¥ A, Plant J. 2:837-844,
1992
2 E 4 %%  |Christensen ¥ A, Plant Mol. Biol.
18: 675-689,1992
BEXREY 44%% |Buchholz ¥ A, Plant Mol Biol. 25:
(cyclophilin) 837-843,1994
EREAEHGHS | AR L.epetit F A, Mol Geh. Genet.
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F W % (alfalfa) | &A% |Wu FA. Nucleic Acids Res. 17:
MEE HI 3057-3063, 1989; Wu ¥ A., Plant
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MhEa 2 ARE |An FA, PlantJ. 10(1); 107-121,
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[o184] K 4( %), HTSEAR M AR M KiE R8T
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2 # BEA B LK
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B o 8) 89, 1997
corl5a LA Hajela ¥ A, Plant Physiol. 93: 1246-
1252,1990
Cor 5b A Wlihelm ¥ A, Plant Mol Biol.
23:1073-1077,1993
corl5a (-305 to +78nt nt) x4, FTF Baker ¥ A, Plant Mol Biol. 24: 701-
713, 1994
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18:287-291, 1999
BRALEZEOR, # Barros ¥ A, Plant Mol Biol 19: 665-
€.46 4 A # 4K L R 2 (HSE) 75,1992, Marrs ¥ A, Dev
BALRFHT Genet.14: 27-41, 1993. Schoffl F A,
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smHSP (\#4Kk £ % & R) # Waters ¥ A, J Experimental Botany
47:325-338, 1996
Wes120 k2 Ouellet ¥ A, FEBS Left. 423: 324-
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ci7 KA Kirch § A, Plant Mol Biol 33: 897-
909,1997
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1247-57,1996
5#%a 5i# Raghothama ¥ A, Plant Mol Biol
23:1117-28,1993
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Iv: REBRHREFFRBIHT

2

R

5 E K

RB7

1SR R
(Meloidogyne spp.)

USS5760386 - North Carolina State
University; Opperman ¥ A, (1994)
Science 263: 221-23.

PR-1,2,3,4,5, 8, 11 AW, & wH Ward % A (1991) Plant Cell 3:
1085-1094; Reiss F A, 1996; Lebel
& A, (1998), Plant J, 16(2):223-33;
Melchers ¥ A, (1994), Plant J,
5(4):469-80; Lawton ¥ A, (1992),
Plant Mol Biol, 19(5):735-43.
HMG2 B W09503690 - Virginia Tech
Intellectual Properties Inc .
Abi3 8 % % % ( Heteroderaspp.) 2K %k
(Heterodera spp.)
ARM1 & & Barthels F A, (1997) The Plant
Cell 9, 2119-2134.
WO 98/31822 - Plant Genetic
Systems o
Att0728 R Barthels ¥ A, (1997) The Plant
Cell 9, 2119-2134.
PCT/EP98/07761
Att1712 xS Barthels ¥ A, (1997) The Plant
Cell 9, 2119-2134.
PCT/EP98/07761
Gstl FNCEE 20 %S Strittmatter ¥ A, (1996) Mol.
Plant-Microbe Interact. 9. 68-73.
LEMMI % & WO 92/21757- Plant Genetic
Systems
CLE & PCT/EP99/03445 - CINESTAV
PDF1.2 AW, aEHEa4R Manners % A, (1998), Plant Mol

( Alternaria brassicicola ) 7%

& # 4 7 ( Botrytis cinerea )

Biol, 38(6):1071-80.
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Thi2.1 AW - Fusarium Vignutelli ¥ A, (1998) Plant
oxysporum f sp.matthiolae J;14(3):285-95
matthiolae
DB#226 &% Bird #» Wilson (1994) Mol. Plant-

Microbe Interact., 7, 419-42
WO 95.322888

DRB#280 %X Bird # Wilson (1994) Mol. Plant-
Microbe Interact., 7, 419-42
WO 95.322888

Cat2 &k Niebel F A, (1995) Mol Plant
Microbe Interact 1995 May-
Jun;8(3):371-8

DTub % & Aristizabal ¥ A, (1996), 8"
International Congress on Plant-
Microbe Interaction, Knoxville US
B-29

SHSP &k Fenoll ¥ A, (1997) In: Cellular and
molecular aspects of plant-
nematode interactions. Kluwer
Academic, C. Fenoll, F.M.W.
Grundler and S.A. Ohl (Eds.),

Tsw12 & & Fenoll A, (1997) In: Cellular and
molecular aspects of plant-
nematode interactions. Kluwer
Academic, C. Fenoll, F.M.W.
" Grundler and S.A. Ohl (Eds.)

Hs1(proi) %k WO 98/122335 - Jung

NsLTP FHE LB, BH Molina & Garc'ia-Olmedo (1993)
FEBS Lett, 316(2):119-22

RIP mE. LW Turner A, (1997) Proc Natl Acad
Sci U S A, 94(8):3866-71

[0189] MRy 38 FH 4% J BH 25 PRI A4 S Ak 1) 8 1 7 1A 480 7 B B AR i 1 3 AT 7 I T ok 45 T
(NOS) HE R 2% 1l AR T I AT B 5t AR S i (OCS) 2[RI 8 11+ 7 471 TE A S 46 -
B (CaMV) 35S ZE K 2 117 J¥ 41 1 (Oryzasativa) ADP- i %4 B £5 0% B2 AL B 28 11 7 17 41
(t3" Bt2) . K&ZFK (Zea mays) R KEFE LR L LT, rbes—1A FERIZ 11 LK

34



CN 102174540 B OB B 32/67 i

rbes—3A FERI 2 11745

[0190] {3 0 25 W2 3 T AR 5 12 T, BT T B T 5 751 L S
b ik o

[o191] % 5. FI T SILACKR B EARME RIS S L R 3 1

4 #R kB K E Lk
_ Suzuki¥ A, Plant Mol Biol,
SbPRP1 P A
21: 109-119,1993
YamamotoF A, Plant Cell
TobRB7# 636bp /i # mE
3:371-382,1991
Okada% A, Plant Physiol 122:
GGPS3 AFHE
[0192] 1045-1056, 2000
Wanapuf*Shinmyo, Ann N Y
prxEa#j580bp /i & AFHE
Acad Sci 782: 107-114, 1996
. Okumura®%¥ A, Plant Mol Biol
Ids2 2 3 F X% :
25: 705-719,1994
Fowler% A, Plant Physiol 121:
AtPRP3 AFH5
1081-1092,1999

[0193]  AAUIREL AN SN 4 0% ] fedd A T S IAR & B ) 5 A K JE 30+ 7 51 F 28 1 1
JPA o X AR DU G A8 T, e fA AT i 3 1 SE 5

[0194]  FEA R EHYEHIN, BB E B K AR 87 g &R Wy k2
PRI BE 8 E I AE H AR T — A EAE R IE B R/ BRIAIKF, 58 HART &, 2 %5 1 0k
RKIEM /) B RIBK . Bl UL 2 77 SR 2 AR 1K, CFE g b Bk 2 11 s 1) g 6% 7
F15 73 8 1 [R5 BRI A 308 ROE B CUE s ik A 25 KA/ BT iR e bs )7 41 5 H B 5 1
SrERES) T (RIRRIKB) Pk & AR KR 7 B a8+ ) Ao Ul AR A 5B
B BSERE N . 7 AR AR AR A B A R s A FE R B R
Jite AHFIRECEARIEA R A 30+ H T 5 1 B T ih B R 8l il A R e R I8 .

[0195] Ak B Bl A FH 103 3 T L M 5 4w b b IR AN . 73 24 22 SR AL B 2 1 i B
[F RV AT B iGN/ BT RE i B G i 7 20 B TR B2 HE SR (ORF) A 480%
[o196]  ULALPFTH] " TFIHRIE" 28 AR R R K KK-E A/ B0 11 25 BB 9 1 7K
/B R = v T B 7K Y. T8 I 4 i AE AR K S Bh 7 A0 B9 LE SO T (R g AL
i) B AR S SCT7 10N N 4w 65 s 470 s H R 43, - 3F — 8 ik 49 dndd N 3522 (46 4 T-DNA
5 O\ B B T4 N ) B 1 i 44 40 Angell F1 Baulcombe (1998-W09836083) « Lowe 25 A
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(1989-W09853083) Lederer 28 A (1999-W09915682) B{ Wang 25 A (1999-W09953050) ik
52 PRI BR SR IS R PRI R o B TR 2 PR 3R A I I AR A B AR AE AR T 8 3 7R 41 I 1E X
/8 7 1) BT E BTk R (B AN E A ) MRS NSRRI IE
1) 575 — T 1280 5 A A%

[0197] &N PR ZE PR RV R AT AR/ B G e 35 1k v B 25 7 B fich 4t i L 2
2 A5 B EUEW R, AT DUSEE Y AR R AE TR IR R P Bl SRR e P K R
R IR R KA/ B DR I AR B S AN R S B YT, LS B
I EE R = W) I B AR 25 T B A 40 M L 2 2R 28 B BAE IR BRAE L 2R 0E, B U S g
LRI/ BGER YE PER KR o X BB E 7 plantibodies” (ERBEHUAR . 1G $i
AR ERE camel PUA S A B,

[0198] T8 ik JIT adk 2k [RL 7 4 sl HL 9 P PT343 B i 4 B AL 2R\ 4 B B AR A mT
DL — 38 SRR Y A PR AT PR S DR W e 2 R P s T R K P o SR s o) s
AR IS e R U (a0 B 3 A 2L TR ) AL &40

[0199]  7EANJ WG H P OGN LR 4 e 7y 24 2= SAL B SE R (K R I8 o BTl 48 i 73 R R 4
AT BRI e A A A B 73 R R AR B IR, B LA T 5 A AtCKXe AR — 2R 5T
I 73 24 2= A AR A 0T B 73 R AR A R K B 40 i S R AR A B R 1
e Wih. BriRd s 2 3 A AR B O SUOR B A A 40 i 3 R AL, S BRI S 2
AtCKX.,

[0200] " KR4I arIE A/ SHEYIRE R/ SHEV LA EF ) SAEW AL ER ) B A
AR T ST AR P IR AS e B ) — A AN P IR ) — A e R R B AL/ R
TR/ BAEMA R ) B B AR

[0201] " ZAiffuic " SEFRTEMEY) R E BUAH M It A AR o 2 0 40 i Jol 4 v s 81 4 e ) 8
SE R 7 A PRV 2 0 ) 40 P A 75 s e

[0202] RV IA M RbAR T EWRKE " BIRE" YR BRI BERIARTE 78k E
LN AOKs A B RO A 0 A . R ) e R S MR 2R A e s e R AN R B dvis b BT B IR A 1)
AT FE . SHEY) R A R 40 Ml FE N AU RN T . il FEv &e,
EERENEEREBFERE RKEVEFRMERE VEB KT 22 e e 4
W A3z H s SR T L e A v A A ] S e R B T I R

[0203]  AHBAE AN TN R, HhAR BT " MR BORTE " MR ARE " B
FRAARTEZTREY ISP, AT — B A SRR s R TR 5 . X R 451
R R B R AR A (AT (T 40 L A 2R B L B A M A AR B Es BAE (BAR AR 2R kR
P BIRAR T AT A Sk oA HEES T R BR R R RFL B Bz SRR L £F 4 L 3 sk
TERZE RS O EREAL R GBS AR TR 1 W s E AR ) TR/ B
H 08 B Sk HES) B2

[0204]  AHIBEIAR N TN B, thAL BT R A BORTE T A AR
PE” SRR TR 2 R FE A I ARG A AL ok R, LG R IR ARG S =1, L FHAT A /)
I3 K FBACE D, 51 anin A BR TR 7 A2 BvE by B 8 B0 IRl R AR R
BRI AR AT = ROV R R R A Y R W e T B YRR .
RS RV & E R .
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[0205] N4 BRAEECALET A7 MY AR BORTE " MY AR AR BERORTE & TR
Y Th e bE R, A4S R B A A K A Ak MR T A T B 45 R (seed
set) I RE R TSI A M5 R IRIR B9 2 ORIE N OGEVER B A Y A
AR BORM A7 58 TR S0 SN R 22 00 0 < S8 Ak 25 B ER AR R VBRI ER
BE R R 2 (A an A IR i IR K e B (daylength) K 2R BB ESE)
1) SN A FERE AR BT IR &7 STt I AT 3% P 3 P e 8

[0206] A4 EEZH DNA 5| NED AR sk 40 fa it 77 A AR AR+, I H CaCl2 AR AHAL,
55l /& Hanahan (1983) Bk 77 vk, JRAE A& B $5EH DNA (Krens %% A, 1982 ;Paszkowski
N, 1984) , PEG /23 J2 AL FUAR R EL (Armstrong 56 N, 1990) S %57, H12¢ fL. (Fromm 5%
N> 1985) , DNA BHlyF 5 (Crossway 2 N, 1986) , ficki Z& i ZH 2 ME A 41 e (Christou %5
N, 1988 ;Sanford, 1988) , I%FZ 5. 253 NALZR, BB MY 5 An 58 A (1985) | Dodds 5%
A (1985) . Herrera—Estrella Z& A (1983a, 1983b, 1985) Frik ] T-DNA 415 M 384T B #
MR A R AU F R AR KA 7 2%, SJLAHE T IB A B S %% 4L (Cheng
o A, 1997-W09748814 ;Hansen 1998-W09854961 ;Hiei %5 A, 1994-W09400977 ;Hiei %%
A5 1998-W09817813 ;Rikiishi Z& A,1999-W09904618 ;Saito 2 A, 1995-W09506722) |
ok % i (Adams 25 A, 1999-US5969213 ;Bowen 2 A, 1998-US5736369 ;Chang 25 A,
1994-W09413822 ;Lundquist %% A, 1999-US5874265/US5990390 ;Vasil Fl Vasil,
1995-US5405765. Walker %5 A, 1999-US5955362) . DNA ##HY (Eyal %5 A, 1993-W09318168)
A N R 40 M S BrE 5 (von Holt, 1994-DE4309203) LA % i 75 4b B (Finer %5 A,
1997-US5693512) ,

[0207] 40 JHd XY BfORE 3% o A2 4 iR HEUE 21 40 B rh o AR AR AL A o AT 2 R 5 4
AL Ty AR W] T SE IR A R B o AR MR I A5 5325 H Stomp % A (U. S. Patent
No. 5, 122, 466) LA & Sanford FlWolf (U. S. Patent No. 4, 945, 050) /A F o FI) FH 5 ek 4 Ak 1ok 2
N, J PRIRA R PR T 45 N REAE B A 40 i b A2 A 9 JBksE o« 122 R e 0 FH IR AR 1R 491 6 6 1-5um
()R o 0 b ATART 38 FH B ARG Wi e nT K DNA A4 PR TR Aok T

[0208]  f2 MEARII 2 HINR) 7 125, AE W] WAL B A M F A . e il I 4 B R AR B
WE R A 2B Be W b Jm B AT oo I B IO AR A 2L 23 ] FH AR O B 1 256 R A s 1A 3 Ak 3 A P AR 4
T e 2R e B AR A B T B e A TR 2 P nT FH I 9 L2 506 1 e o B A
Fo AARMEMALNZAAFE 7 ALk R iR IR KBS a2 i A A4
21 () T oy AR AL 2R IR SRR o AR 20 21 ) LU R AR AR 2R (1 i A AR A 2R A i
B me) .

[0209]  JRALPTFIARTE” 28 E RA" Bfe o LR LT RE AR,
[0210]  BRALPETFHARTE " WG &RA" 2fh g Mo sl B 74 pr R 77 20 CimaEm 1t ) 2]
RE NF SRR AR .

[0211] I, 42 A% A B 5 7= AR B REL DA Sl AT AT 2 DA R B A g VA48 ik 25 o S5
TESE T IEF R S AL (BIEREYN in planta) HAL ) (R AR FAA RS i 2 FLESUE AT 5
& Py R sl e A B DI B B PR ) S Al i 38 A s A S A A
[0212]  AEA P BE 8 W B2 R B B I H IR WA REALEL” agrolistic” H 23k T4
AR e BB —H 5> (R4 T-DNA) 682 21 40 oA T 385 Frik T-DNA 21 T ik B A% AV
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FERAF.

[0213] " LIEMEJE" s&tR Agrobacteriaceae [ — AN i, S0 IE 4 38T B BYORR 99 181
J& (Rhizobacterium) , HfGEEHS e 384T B o

[0214] " T-DNA" ERHEFR DNA A H5 00 3 K T-DNA 34 K EEAL BRI — 85, 3 vir
SERIEAL G, T T-DNA 2 5 b DI, DL %E DNA %68 21 TURZ 40 B i 40 i iz b .

[0215]  BRALETAH” T-DNAZHZ” . 7 T-DNA LXK " 87 iH5 X" S2Hesi4 K T-DNA
5 (RB) BRZEM ) T-DNA 325 (LB) o IXFh U5 A% 0751, FoM G0 AN IX B (il
T B T-DNA [1J—3B5 ) F1 / sRIA FEAN R (Chyads S0 3 8 vk R —iB 0 )« A
PR Bk, 75 23 AR IR A i 28 28 R (19 A% 0 7 41) 4 S 25 22bp 25bp o FEAT T S X R T S IX P, %
DIFHNTE A SE R ER o R0 E /D i ViDL F VirD2 41k 38 s b EI =
ERN A TR 75 o T-DNA I 3 4% 008 41) A2 DR R BT I T-DNA 68 . 2R, 1 A
o 3 XA 2O AU TR T-DNA AL BRI A BCRAR . 0L 5 N AR X i
A5 T-DNA [ 3R (Wang %\, 1987) » L% 2 — PG o T-DNA #4851 4y, L7 T4
iU FANE I, BROA overdrive ( #1143 ) (Peralta 2 A, 1986, van Haaren Z& A, 1987) »
[0216] " T-DNA #%AL#fA" 8" T-DNA #ifk” ¥ &0 E 4 FA: T-DNA A 53 (270
O3 A AT A O R AV ) 1 T-DNA 280 AT 2 0, SR A AT AT BLAZ 41 Y.
[0217] " T-DNA # AR FBE 51" 2488 T-DNA Z AN T T-DNA 34 5 LAAh BEHL A4 & A7
THIF R OAE 2 EE PRI A CLAR P4 DNA,

[0218] AR BHALFEIRAL K T-DNA 2544, DU TUA% 40 Mo Ji DRI 20 rp 385 () 480 1 = il i /D B0
Ao " LA T-DNA A" F2F T-DNA Bk vt Ay /b BRI B 46 B 31 S0 A% 40 Mo 55 D51 21 1 28 4
FHEFA . X T-DNA 2 0R  BBHE AN A0, B4E Hanson 28 A (1999) F Stuiver %5
A (1999-W09901563) ik,

[0219] AR B WARELFRTEAE AT T-DNA 2 AR LG XUL AL B AR BB R UG AL B0k IL B 5 2
BAR . R RYF I AL AR LL S T agrolistic # ALK #: T-DNA 2 7R T 1K) HR 65
90y R EALEE S R A2 AT A S L B T TR/ S Th R BLE DNA 740 BT IR 4 A 4y
R A B IEAE P 40 M 7y 24 22 AU, BF BRI, A2 VT (At) CKXG

[0220] " XUEALEAK" &8 T-DNA B b8k, HAas .

[0221]  (a) BFRD—NHWERF / 82D —NERFEAL BAZ AN A v MR P bR
A1 T-DNA X3 BL R

[0222]  (b) &2 /DAERMFFE (B. coli) I3 & A IEPER & I AL LLURERE
B FH - S5 B P AR R R AR A R TR X

[0223]  RUFEALZLAAR) T-DNA 10 54 n] >R + 2 A0 A Gl 0 sl IR IR A2 Ti ok sl WUEK,
PAI¥) T-DNA Fitgd Bh ok — 2 K REH S B EZ A .

[0224] " BBk " JEFRLE IR R AR dE R IR DB AR T-DNA A8 B 75 1)
—£ vir ZERW PR . %E vir ZERRRIE T 5 A SR TR B T1 SR BT .
[0225] " HEFUEALE AR TR R MR T 8 DX I N ) A e 3T B R L M R
A281 [ Ti JFURL pTiBo542 [ vir X [RIAUEAL 4 (EP0604662, EPO68T730) o #BZL WALk
P 4 Bh TR — A

[0226] " JLEEESHLALEAL" 2F T-DNA Ak Bfk, a2/ .
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[0227]  (a) L 2R/D—ANHERF / 82/ —NEREY) A W RGPS & K T-DNA
% VYN

[0228]  (b) A7 22 /A6 KT vl R F 384 187 A 3 P %) 2 AL R 78 DK A B A 334
B R RE AR AR L LA AE T-DNA S8 I D 75 10— vir BEER 281k 32 X

[0229]  FITi&R T-DNA Z A T-DNA 1 A FNZE vir JE R AT SRR T 5 A0 A B 28 sl I AR A 2 Ti
[0230] " Ri RIFFED AR e HA T-DNA I FRYE T Ti JFORL ) XU AL AR
JIT IR VLA B AR S HE A — BB vir FER BB Ri Foki— A

[0231]  BRACFTHIARTE " EFEFREIER" 807 EFRE" 807 LM E " AR T
0 B 3R 2 AT 5 R, LR IRk DAk S e RN/ B B R A e B TR R AR s AT AR
WE e AL A . AL IR IR B AR E R AR A T HFHEEZDE (Amp) I EHT
MEFEIA (Teh) VA R AR Z DML (Kan®) (B2 W 2PN i & 2R B
(nptID) I ZPIERE . B - #MEERERE (GUS) JEIN R H &R LR (CAT) e 4%
Bt (gfp) ZER (Haselof f 55 N, 1997) DL AL SR A 55

[0232] Ab” agrolistics” . ” agrolistic #4bL” BL” agrolistic ##" EIgE:E
TIEAF R A FEALLL K biolistic DNAKIS RIRF R IEEAL 715 - [FIRE, 25 T-DNA ¥ B 5%
Fr S AAERE B P74 VirDL fTVirD2 A B8 VirE2 ) DNA/RNA 3£4432 (Hansen I Chilton
1996 ;Hansen 25 A, 1997 ;Hansen F1 Chilton 1997-W09712046) .

[0233] " APJEDNA" S4B B ARG | N g =55 R 4L AT ] DNA 251 o T id 405 DNA 41
F5 45 40 T-DNA J> 1) sl He— 43, 18 an A 3 1 B An AR i ] ZR A JE 201 T-DNA J7241 o 415 DNA 55
HMUFE FIRTEAN DNA R 7 AR e A e A FA B T kR

Sl EA FHE,

[0234] " FELUREE" SEFRAT 5 5 E A ol

[0235] " EEAALT A" AT SR M AL S B A R

[0236] " {7 fkERrEEAFM BB B A LR BB R A X
DNA JEH) (A7 s S M E AT A0 Bk A7 85 ) UL — R g (7 b 2l ) o 7
5 S P A B AASCAE PR A7 s e e T AP 1) T Bz A7 R S PR EE A 7 A0 19 v
WL SN o U AT S5 e S PR S 2P A b S T e A (R M EE R ), 7EA7 Ay 4
BEATAE T ML SR S PR S A A 2 TR AN 7 S B A o i SRS i Ry S 1 20 P 41
AR 7 s (BRRMER ), IS ALEN: s e M E A MR R, B B AT A 3l N 7 51 o
PRI, 40 AT S5 R S ek EE AL A1) L] ) B B A AE T3 G T R R A b (1) 405 DNA J2 51 (1) 79
iy, 108 A AR S Pk A A A Y AT e e e 1 A B AR LR S I T ) I
HEE TR f R o ] LA 2 AR AL SR 5 e S A 5 4, B 48 AN PRI B A P
Cre/lox R4 BRI FLP/FRT R 40 Wk T 14 Mu 1% Gin AL . KA B9 ) Pin B4R AR
(Shigella) [fJ PinB. PinD I PinF DL pSRL BRI R/RS %, BRGNS .
fift BB B R AR (flippase) o AURE S 1 55 20 Wi I ] 5 0 R 12 0URE S M o 2 g 1) L )
B E R PR s e - PE S 207 S A (WO 99/25840) o PR IE A7 AURF 7
M B R G LW K P1Cre/lox PL K EE FLP/FRT 2%, FIXER G, AN (Cre 8§
FLP) ¢ 7 b 5 3% B 1A s fe e M A7 40 (390008 Lox B FRT) AHEAE FH LAME| 4 B D)
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BRIENITA o X RGEIAL s e e M B AP SIAH X B (lox 24 34bp, FRT 24 47bp) o 31X
b 22 i v R B2 S U TR A0 (Dale 25N, 1990) LLE SR E-IT)E (Osborne 2% A,
1995) o {7 KURF ARG 7 7 HEW b R VE2 N, B s FEYEE A (Fan
US5527695) 5 4l A\ REPE B ss (W099/25821) LA J 4 i 5. 2% (1) T-DNA -4 45 X s 1%
EEFRE (W099/23202) 17515

[0237]  ERARAT AU S M A 40 0 200 452 T 1) I B4 4 1) DNA K i, {H G 57, i o S
A IS R AT A T Ak o 90 2, B2 RS DRI AT DL A7 AE T FAZ 42400 DNA vh, B3 mT DL
S HSF N DNA B B (Bl 2448 sUE o e RS I NG ) 3. Ak, FEARAL
A4 1) 2 B A i m] DTS ok 4 o SRR B Bk i B T I N A 7 R R A
il it G X — RN A RO B 1 e 91, A B8 78 T AZ 40 i R A iR e e FE A

[0238] " HpEFERERGE K EA R 87 HREEAN FEA " 2iREdH =A%
ARG B A X DNA P8 (1A 40 ) DA e (4%
) o B AR AR S HEA R AN eI T 2 A AL BB AL N . AT DS P 2
ANFEIERE T ) R RS, SR MR T Ds/Ac R4, Spm R4 LI K Mu R4 . XL RS
EYE T R K HOLELHE /D Ds/Ac Fl Spm ARG FE e MW EIEH Fedoroff 25 A,
1993, Schlappi Z£ A, 1993, Van Sluys 2% A\, 1987) . ik Ds— Fl Spm— R%E Be 1, Ho /il
11bp— 1 13bp— A5 751

[0230]  EEAN%% RET 14 FE 790 A Z0EE e T V) Bk DNA FR) R Ui, {HL 4 ) 2% s i PR 5 ER R 67 T 31
b 14N, FELH R FE R LA OV 7 AR T HAZ A4 DNA H, sl v] LU HL /S 51N DNA B
(B A BOB o e o BT I ) $2fik . S A, FEARAlAL (1) el 2 A Json] LA
TH A5 S e e Bk T RS I AR A .

[0240]  AE R AR B IR —80 43, e JoE 300 57 e 5 AN A1 DNA J 4], oA T T ik DNA J 471
A&, FERITIR DNA J 40678 Sk Retl 71 4% PR R AE T B sl (W) 5 B A R A

[0241]  H 4% 1~ 28 TG 21 F JE LR 55— B AT, T B 0h 20 B B A/ s I S A
7 AL B i R & 5 1 L B (Footprint) MOHEALTE 32 LR AT & AR5 DNA
[REATE .

[0242]  7ESEJE AR A B Y, A 55 St A% il 20 3)) 0, 491 A TE e AR 40 i b RIS AL R
JoUs Az A% 1oy B B A A s AR R L i S A 1, 58 4 VIR B A% i 73 BRAE B 4 3
AT BT (— AN 20 METREKAEEE R ) » 7 LU PR AERAZ IR 24 A2
/ B SRR NPT R Bl I3 A oy B B 2 s a3 B2 R AR AR AR R S e i A i B 7
A AE R E B . A N T @ VIR n] B BliEt A o B A g 4 L A
ZURITE 3, P IZ M ARG W] BRI DIBR S 5 Aers F IR A T B R 2B, AL T R
HORET A AR I AL B AT RS Bl 15 AR a8 B B 12 g3 TR 2 DR R T AR R A T AT
A, FLIE A S AT 4R T A 5 R A S R e A 1) 8 o ) 25 DR A v ) e S R BRH B T R R
Al B IR AL By T A e R BN R A A B TR VIR I B 2 b — A
Ulo R, A& ERA]AL 5 53 A1 ISR T2k R A4 1K 4, 49 kel 1 22 5 e ) A A 5
F) I L A B e AR g b A1) CIn ST R ) B IRIT A, B HL e R B A
IRZ IR A o BRI, RRAR B 40 e fr Bl B FH 28 DR AR R 8 R I P IR e 41 (5
Lox A7 ji8 frt A7 s Nk BEAMYRZ IR P51 ) A LB E
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[0243]  RIE" 03" 2 FR S 40 M A KO 73 ZAH O VRF il a2 55 1T DNA SR 22
I3 ZERH O 1 A Pk ) A A A S A . Al i R AL FE RR A GO Gapl (G1) « DNA & % (S) .
Gap2 (G2) M 2270248 ) BB Bre 3% 31X 09 A~ B BOWUT A& A2, 2K i 48 o J 39 4 40 5 A2
AR JE S, ik 2D — AN B2 AN B, 51 RS 40 N SO, A iz AT 229 R 2 AL
(acytokinesis) A5 2 L& MR N 5 = o

[0244]  ORTE” 40 B IR A de il 4 f S B AN R B R o [REATR: " 40 i &) 34
UE R L AR I i 40 ] S B i R B e R A A S B BT IR I TR
FE

[0245] " XHATIRER " 2&4e UL NS TEA RS, RIVE 2 B SR R W 45
s, —A> DNA G55 4563 (DB) Al— VG4 gifaial (AD) , Han R s b ey CEI3LA sk
) MIARESEILH AR KL, geyi EAHEA/ERHMAEA R (L—5 DB s, 7
— 5 AD @G ) B ERTECAH KT R DB R AD g5k, SR E R R KIA. AR
AR, BRI 2 WA IS ) B - 2 FURE RS A IR ng ek ) i S
BT 40 03 P >R v B BEXZ AC 15 P 8 B SRR AR RN AR BAE A (Bartel F Fields
1997) o 34t W LIS I LB R4S Z 40, HoA RSB ingn i ik & A 9OU R A PR &
JE[A (Shioda 25 A, 2000) .

[0246] b4k, I 4 1 o EHLEE 7 0] DAEAT Ak B 8 1 B 45 7 25 7 I 4T B B0 R
1 & HL & H % if (0lszewski, Proteins 25(1996) ,286-299 ;Hoffman, Comput. Appl.
Biosci. 1(1995),675679) . & H B4 & B F S LB E v] A T KA 8 B 00 7 48 55 280 1)
¥ % F gt & 4 Hr (Monge, J.Mol.Biol. 247 (1995),995-1012 ;Renouf, Adv. Exp. Med.
Biol. 376 (1995) ,37-45) » 'Ry 3k, i =4 i Fe w0 ik vk S0 L B 48 = ELAMIK P 21 Wl F T
U E A0 M oy 4 F A AL LG IR B e A AR R R A B A BVE AT G (Fassina,
Immunomethods 5(1994),114-120) » WA AHI U Berry, Biochem. Soc. Trans. 22 (1994) ,
1033-1036 ;Wodak, Ann, N. Y. Acac. Sci. 501 (1987),1-13 ;Pabo, Biochemistry 25(1986),
5987-5991 IR T 5 2 AR vHH U IR I A IS T LR S A BRSBTS
5 16 g5 R n] T 490 40 il 5 A B i B ek R Be AU (peptidomimetics) o #% 5
RARGHE L 7 51 B IX R AU IR SR P B A B 227U 5540 B it (Benkirane, J. Biol.
Chem. 271 (1996) , 33218-33224) o 1, ¥4 2 THAFHIAET M Q - 2 BRI IEB A A K W&
BB B B S R 9 A T 1 B 1 2R R 2 A e, AN BRI T A IR ) T e SR
(Baner jee, Biopolymers 39 (1996),769-777) . BIAAHAR A T H'E ARG H /MUK HE
B IE I TARE Y (Zhang, Biochem. Biophys. Res. Commun. 224 (1996) ,327-331) » i
ik 3% 2 P 1R e B A IR 28 SC 2 A= AR A G4 () an L &5 A S R /
BRI ) ] DL A e B B B A s IR . B BORRIR T AT AR A
5 PRI 795, 10 Ostresh, Methods inEnzymology 267 (1996),220-234 LA & Dorner,
Bioorg. Med. Chem. 4 (1996) , 709-715,

[0247] AN, AR BT E B BRI = 4ER / sde AR g0 n] BT Bvk A Rk B B B AR i
H U K F0 H #F) (Rose, Biochemistry 35(1996),12933-12944 ;Ruterber, Bioorg. Med.
Chem. 4 (1996) , 1545-1558)

[0248] AU BT 4G BT B M AL A W] LU e 45 6 A R AT IZ 1 Ik ek dr B
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UG o 4 B2 0] ) H 8 BB 46 A 4 L I 1z 40 & W0 iV FH 1 o8 Bk A i iR
Sk ER Bl B 1 SR AR ) 7 AR AR i R R sl i B PR AR AL & . S 4h, A ST DU
K i sl R AR AR i B AR ART 2 3 B RS T i A 43R FH o B AR e B 1 BA T 40 I 3 SRR AL
it o

[0249]  PFriRAL AW ERVT 2 AL G W] Bl & TAEA D, 1 WIkE ) 340 B A=) 1) 48 o 4
o Meah, Bkt &4 ml Bk Ak 4N, (H 224 AN 501 L R 0 i B is A 40 o 73 24 224
ABEAH AR SR A . RNIEE W) 2 4 Mo B2 2R 35 7590 (1) Jo 40 MR g2 ), 5840 2 4t
MUERAH R F2 Yo & T AR W 7 R R 22 FE A AR ST AR N 2 B 0, 1480 n— A AE Alberts
% N, Molecular Biology of the Cell,Z=hx (1994) ,KrAl/&5 17 AT, #1401, i
ZALE W RTIRN INR R NVIRE ) IR BE AN .

[0250] G SRAK BT E MR A S — M 2 A, AT REN S 2 A B
AR B FA G P IR GG FEAS T 43 Bz AL &9, 868 B, e i 2 ARG E
WZA 1, WIRT AR — 20 40 73 JR AR AR, AT BRAR R R A T 5 A L i, I E S 400 R
UEFEA 7 B TAE A S 2, IR P BRA] DABAT & T A ik b, B 2 AR5 A< % W]
J7iESE AR R B DA R it Pt A o 3 B SRRl 2 A/ s B
REME IV R, s i ) R AH R 1 o ALidedth, AR B ok 5 vk % e e & sk Ry A it
— PSS A A E P B ) A R 2R R N H IR 2K

[0251]  RiE" BHE " It 580 5 AR PRI A KRBT, I S AR 25 5 ik
RV RE RIFFIMARULKE RIFROCEEMNSE .

[0252]  ARiE" BURPIME" 80" HILME" ety A 5 e B E PR ) X T HRA
HALECE BRI MER Y, SAREWIR AR (AED) S0 N YER LA 18 ) - 1%
MR SRR KD IREFESEA K.

[0253]  BBALFTHARTE " 8" RIRF I AR E o B e — e, MEH 4552,
T HLy ] LA SN, AT B — 1 m] LA KRR B A . DR I g 82 vl 9 38 2 2Lk
(1) N A AL TR AR 2R, AR B AR R — 3 22 A, UL (1) B oA i s Al
W, F= R e 3y

[0254] L4k BT H tblastn 235 %F b T H, H 2 BLAST (Basic LocalAlignment Search
Tool) FEFFZIGEHI—#54y (http://www. ncbi. nlm. nih. gov/BLAST/) » BLAST BH#r{E T %%
A SRR B DB, BEOGT BE Y S 2 R BB 13 50 1) K0 R 838 4, G0 IS 3 == S A AL
IR FA R DS F (Altschul 25N, 1990) o A BIH1, BLAST 2.0 F2/F &/ thlastn H
TR oK A 8 3R AR AL I B 1 0 A b 4 4 ) T HE B B A B R R 1 R e 1) B
JiE (Altschul Z£ A, Nucleic Acids Res. 25 :3389-3402(1997))

[0255]  $&ALT A1) Sk it 49 A B sl P T [ B A o BH i e B PR o A HE TR AL EE IR TR 275 3
[INIIOESGINDE S o

[0256]  Bff &I fjid

[0257] K& 1. FEA4 7y AR FABEEE R ) 7R i 1

[0258] & /5 M E K (ZmCKX1, ¥ 3 5 AF044603, Biochem. Biophys. Res. Com. 255 :
328-333,1999) M HIFJE (AtCKX1-AtCKX4) H 43 &5 (1 AN [ 40 i 73 24 35 S AL B SE 1R 11 &5
o AR B, HEAER R, W& THEAERR. AU TERERAS kb, T
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KR BT ) GERERS (BFRF ) BUEER 0. 5kb HIbR R,

[0250] || 2. FHAY 40 M 53 R B AR 2 2L R 7 A1 1T BT

[0260]  LEXT T 20 Jlk H R oK (ZmCKX1) FUEHF+)E (AtCKX1-AtCKX4) 4i w7 345 AL
(M2 B TR T4 o AH [F] IR 2 R B R Hh R A HE AR i, AR B2 BE R A A A (A o 2 PR AR
B0 LLVY, EWY), G A, S D, RKHD, ED, NQ,

[0261] 3. ik ALCKX1 FRyMH 5T B H- I+ @A 1K) Northern EIE 537 .

[0262]  (A) ZH R FIMEELAE A (ki 1-8) #5.2 WF A4 8 SNNHHEL (Jkil 9) [ Northern
EI3ZE 43 Hr

[0263]  (B) 4L RIENI 7BEE S 12h 5, LM F IR G SHFERLIE . JKiE 2-9,
PUAAN[R] ALCKX1-W38TetR Saf (it (+. - A B A UM E AR ) ¥kl 1, AARIA
(¥ 35S: : AtCKX1 Fif%,

[0264]  (C) R EITEMEMA IR IAN) AtCKXT ZEH 1) Northern ERIE/3 M7, K1 2-4 4
AN FH R RIAR 35S :AtCKX1 safE, SRR R BT EEY (I 1) i,
[0265]  [§] 4 :35S: : AtCKX1 PRI S BT @ i A i AR R

[0266]  (A) PIEFAAIS T (/) SIS 35S: tAtCKXL RIEH (f1) HER. HEEEE
PRI 40 A s AR S B DL SR 7 S . T 2F 14 KRG AH. MY RSMERE FR I MS
B FREAK,

[0267]  (B) 2Ll A, {H 2 AR H AP 2K i i e o o

[0268]  (C) WjZF —JAJi7,35S: : ALCKX1 % 2L PRI 4 1y 55 7 L 1)~ T o

[0269] (D) ¥ PAREFRH AR 35S: t AtCKXT FEAERIAEY) . B AE R4 AR TE L A 1R T 2E
KAR (RER).

[0270]  (E) 3RiA 356S: :AtCKX1 LR F AL T (T0) (A 77 =AY ) , 2230 Prs B AR AU Al
/P

[0271]  (F) 3B KA T1 AR R, WPAEREY) (£2) HPAS 35S: : AtCKX1 HEEE A
Y.

[0272] & 5 :AtCKX2 id RIAM BT @R AL,

[0273]  3KIA 35S::AtCKX2 ¥ T1 R EITEAEY) (A Wi ) S8R (ZJ7/EY)
Ea

[0274]  [&] 6. Feik AtCKX2 FRUMH BN B H- I+ @M K Northern EIES3 7.

[0275]  (A) AR A RIE MR ERE ) (JKIE 1-7) e WAL SNN L (JKi& 8) [ Northern
B3 7

[0276]  (B) R EHITEMEMAL RIS M) AtCKX2 ZEK 1) Northern ERIE/3HT. JK1E 2-8 4
LAAIFNR) 35S: tAtCKX2 A i R iAol S EF AR R Hor i@ty (kiE 1) H#.

[0277] 8] 7. ik AtCKX1 FI AtCKX2 MR Simb M A 46 70

[0278]  (A) 7~ JFEEEFEDH-F-1HI

[0279]  (B) HAEHHIH EAED) o

[0280]  (C) ZEMKIMZN )%, FiskdmiclEBIITaG . SEEBOREES I (A 28 5 K% ) Fant
RN gy Sk B ATR . &R RARHEZE (SD) sn = 12,

[0281] (D HfiZF )5 5 68 KA 100 RZIETERM FEL (n = 12) BLEGXEE: Fy (1) 5 43K TR
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(B4R 100% A 3646+ 144em” ;n = 3) .

[0282]  (B) LLEM ¥ K/hFiZdb. M2k B T BT 5 4.9.12.16 F1 20 ( N 2R
) o

[0283] 8. ik AtCKX FJE R S AE A R AR (R R AL

[0284]  (A) B % 17 RIG4h1H .

[0285]  (B) +-3Erp A KAEMIAE HFAEIIIR R o

[0286]  (O) BHZFJa4 10 KRR AR (LR) FAVER (AR) % H .

[0287] (D) A}E4H M7 2 = PDHIMR AP & - eV gk . 8RR +5D sn = 30,
[0288] & 9 :3RiL 35S: : AtCKX1 HHEAE Y b AR 3 R R A K

[0289] & 10 ;i & AtCKX1 HMH B AEY) S WAL (WT) B 1A 4% 7 2B 4 2R i R 4y
AR HA Y,

[0200]  (A) EFER T AL G ER ). P, HJRE,

[0201]  (B) REM-MKII4EE AL . X, KBTS PH, PR .

[0202]  (C) 743 KB WMt 7 ) i

[0203] (D) bPRRZ 44+ SO0

[0294]  (E) M4 DAPT &t RM, M4y A4 41,

[0205]  (F) 8% 10 KJa, A AR M EP Yl . RC, R sPM, IR AL 2R,

[0206]  (G) “R¥m 10mm bR MAREL DI . E, R 2 ;C1-C4, B Z40ML)Z X, RS sPH, )
FZif. Higih 100pm,

[0297] & 11 :F1k AtCKX3 Fll AtCKX4 HIMHEAE K Northern ENZE 43 # o

[0298]  (A) ZHRNZRIK AtCKX3 HIMHEAEMI I Northern ENE M. WKIE 24 FRK IR 46 5%
ERIAE ) 1) 2 5, WT 4 B A2 70 SNN R o b3 B0 305 Y At CKX3 R S PR RS I, 1 3588 Bl F 258
rRNA FE S PEEREL, JFAE A RNA 2R 0

[0299] (B) 4R IE AtCKX4 ISR ) Northern EQIE /0 #r . K8 G FR T 78 25 55 5%
ERIAE ) 1) 2 5, WT 4 B A2 78 SNN R b3S B 305 Y AtCKX4 R S PR BRI, "R 51 19k A 258
rRNA FESPERREL, FRAEA RNA 200E E X0 .

[0300] ] 12 :AtCKX2 %55 PRI oRE 4 R T A2 TR 1) (1) AT B I H% o

[0301]  (A) ZEJ7 WIMHEA) AT (G HAE WT RRIREE B WT 4248 .

[0302] A 77 PRMEA AL AtCKX2-38 L FEPRIHRZE 1 WT $EA.

[0303]  (B) Zefi] «%f B (A WT HRARZE LA WT BeA ) o

[0304] A5l :GxFEAE WT HLIRZE (K] AtCKX2-38 AH ) () HeAd

[0305]  (C) HRIX K.

[0306]  Zcfl] XfRE (EEEAE WT HUIRZE By wT e .

[0307] A5l :fxFEAE AtCKX2-38 FE AL AR ZE 1K) WT 4.

[0308] (D) AEMIE K.

[0309]  Zcfll] XA (fEEAE WT HUIRZE By wT el .

[0310] A5l :fxFEAE AtCKX2-36 #ALEAIARARZE 1K) WT A

3K e 151
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[0311]
[0312]

2,
~

1.

f I
Seq ID No | #ik
1 AtCKX1 ZEK 4
2 AtCKX1 B AR
3 AtCKX2 FE K ZH
1 AtCKX2 H A ;i
5 AtCKX3 ZEKIZH
6 AtCKX3 # A ;i
7 AtCKX4 FE K[
8 AtCKX4 HEH R
9 AtCKX5 ZER 4 (L)
10 AtCKX5 FE AR ()
11 AtCKX6 FE R 41
12 AtCKX6 & [ )%
13 5" 5|4 AtCKX1
14 3’ 5|4 AtCKX1
15 5" 5|4 AtCKX2
16 3" 514y AtCKX2
17 5" 5|4 AtCKX3
18 3" 5|4 AtCKX3
19 5 5|4 AtCKX4
20 3" 5|4 AtCKX4
21 5" 5|4 AtCKX5
22 3" 5|4 AtCKX5
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23 5 5|4 AtCKX6

24 3" 5|4 AtCKX6

25 AtCKX1cDNA

26 AtCKX2cDNA

27 AtCKX3cDNA

28 AtCKX4cDNA

29 AtCKX5eDNA ( 4838

30 AtCKX6cDNA

31 AtCKX2cDNA Jr B¢

32 AtCKX2 ik Fr Bt

33 AtCKX5 ZER 4 (K L)

34 AtCKX5¢DNA ( K38 )

35 AtCKX5 F A (K

36 IR clavata [A)JEPE S 3) 1
[0313] R b i 4

S o A b5, -H i ) 2 B

[0314] M EIFP S e T 5 TR0 M 7 2 22 S AL B R B A P AU AR UM 6 AN TR
(MorrisZE \,Biochem Biophys Res Comm 255 :328-333, 1999 ;Houda—Herin%§ A ,Plant
J 17 :615-626 ;W0 99/06571) o FIH T KE A FUTH, (T thlastn P WEEEIA 22 A
JE R R 6 A FHPEHE AL IR IR 7 41 R X e L IR, I 26 e 41 iy 44 O BRI 4l i 0 A R 4R
A BEAEEE R B AtCKX . AT R S5 4 AtCKX1-AtCKX6, U1 F F R MR T IX Se B (R (1 %15
B TR ORF 1 53 F0 8 (57 A1 A2 Fe 7k 19, DUOKECU B SRE T 8 A oK 4 e 7> R AR
A2 R) LA AN RN BB T D 40 M o 3 S AL B 2 TR S FUBUF AN 22 57 s ORF 14 5%
FIER [ 57 H1) A VAR A X 48 ACRX JEPRE H 7 A 458 PEUEYE - DNAstar [f] MegAlign F4#)7
FI T DNA R A FUF A L A8 Clustal EER 57k, %185 FFRT cDNA 7371 )
Z BT, AL A K E T 0 B8R 100 8 A R EI R X S50 R (Ktuple Ky 1,
AL N 3 B N 5 K EAF N 5o cDNA I EEXT S50 R (Ktuple 4 2 4547 111 4y
N5 A AN 4. A RN O T, L, V), (B, W, Y), (G, A), (S,
T, (R, K, H), (B, D), (N, Qo FEIFE cDNA FIE A 57 41 A b BH (AR R A5 P AL A R IR
) AR R Bt

[0315] A, FEPRAAFR AtCKXL ( bl H5T40 i 70 R R A B 2R A it 1, SEQ ID NO1)
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[o316] R EEEN, (&3 'T . bac EANL) :AC002510, 255 /> 588 5 1) (1) bl B+ Je 44 11
225 X Ak B el 13266,

[0317]  7EZHR 2 T PG I ORF -

[0318] 15517..16183,16415..16542,16631.. 16891, 16995. . 17257,17344.. 17752

[0319]  AtCKX1cDNA J¥#1/4 SEQ ID NO 25 fii4

[0320]  TICH ¥ £ 15741 <SEQ 1D NO 2

[0321]  [FJYEME

[0322] LS E%Z (Z.mays) cDNA [I[E—1 % .

[0323] 31,5% (Dnastar/MegAlign—Clustal J5V%)

[0324] 5 REZRE A FUKAHINE -

[0325] 32,2% (Dnastar/MegAlign—Clustal J5V%)

[0326] S H-E R HITE cDNA [F—M % (Jul ) -

[0327] 38, 2% (AtCKX2)-54,1% (AtCKX6) (Dnastar/MegAlign—Clustal J5y)

[0328] SH-ERHEIEEABKAHME S (JEH ) -

[0329] 37,1% (AtCKX2)-58,1% (AtCKX6) (Dnastar/MegAlign—Clustal J5yk)

[0330]  B. JEPAA4HK :AtCKX2 ( bl B4l il 73 R Z AL B B2 A 0T 2, SEQ TDNO3)

[0331]  #¥m/EEENAL (B HK T, bac AL ) :AC005917, 255 583 7 41 ¥ Bl BT ek 11
113 X FPoilsk B 5ulE F27F23, F3P11.

[0332] R4k 2 rh AN ¥ ORF -

[0333]  FH %h,40721..41012,41054..41364,41513..41770,42535. . 42662,43153. . 43711
[0334]  IHVFE A KR B AH) HEE B 70 FE P NetPlantGene (http://www. cbs. dtu. dk/
services/NetGene2/) %5 5E [ cDNA [ F1 AN [F] + B e A i BE I 77 41 R B 37 1¥) cDNA J°
B, & 1E T L8 $ Y5 )% b B0 (% ORF « B %k, 40721. . 41012,41095. . 41364,41513. . 41770,
42535. . 42662,43153..43711

[0335] 1% cDNA /341 4% b5 [¥) 28 11 57 41 4n SEQ 1D NO 4 i 41}, A — 22 RT-PCR ik 5
% (Qiagen, Hilden, Germany) , M AtKX2 3% 55 [RIFEY) A 23 1#) 50 RNA P RT-PCR e[ AtCKX2
[¥) cDNA, 3f ) Fif ABI PRISM BigDye Terminator 7§ ¥f il F& Jz B iR 7 & (Perkin Elmer
AppliedBiosystems Division) JlJF. iXiESZAK B AL 2 AP cDNA P41 /& IEHA S
) AtCKX2¢DNA J¥ 4141 SEQ ID NO 26 4. %M. T AtCKX2¢DNA  1171-1254 #% 1 B2 1)
84-bp FBt#1 T SEQ ID NO 31. 1% 84-bp cDNA JEHRER RIE 7411 SEQ ID NO 32 %),
[0336]  [FJYRTE

[0337] 5K ZZR cDNA [K)[R—1E % -

[0338] 38,4% (Dn astar/MegAlign—Clustal J/77%)

[0330] 5 R EZRE A BUKAHINE % -

[0340] 37,5% (Dnastar/MegAlign—Clustal JjV%)

[0341] SHEBREIVE DNA [E—H% (JE[H) -

[0342] 34,9% (AtCKX6)-64,5% (AtCKX4) (Dnastar/MegAlign—Clustal J5yk)

[0343] L& RHEITEE&EAAHLIES (JEH ) -

[0344] 36,5% (AtCKX6)-66, 1% (AtCKX4) (Dnastar/MegAlign—-Clustal J5y%)
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[0345]  C. BLIAAARK :AtCKXS ( Bl H-I+40 M 70 R 2 AL BFAE 82 1 5 3, SEQ 1D NO 5)
[0346] ¥ PR e AL (B35 bac 7EAL) :AB024035, L HIFHEIKI 2 DNAL S (A ik 5. P1 75,
B MHM17, 4751

[0347] il ) b A AL 2 ORF

[0348] A Jx B N H A T 55 B 900 R 7 4 e 1% 2k ], A G GRAIL (ftp://arthur.
epm. ornl. gov/pub/xgrail), Genscan (http://CCR-081. mit. edu/GENSCAN. html) Fi
NetPlantGene (http://www. cbhs. dtu. dk/services/NetGene2/) :

[0349]  FH £}, 29415..29718,29813.. 30081, 30183. . 30443, 30529. . 30656, 32107. . 32716
[0350] 7<% B A 2552 3BT (1K) AtCKX3cDNA 5412 SEQ 1D NO 27 Fii 4

[0351]  #R¥E H & ORF UMK 25 A 541 :SEQ 1D NO 6

[0352]  [A]¥ T

[0353] 5 RZZR cDNA [ [R]—7 % -

[0354] 38,7% (Dnastar/MegAlign—Clustal J57%)

[0355] b5 &zt B AH AL %6

[0356] 39, 2% (Dnastar/MegAlign—Clustal J5V%)

[0357] SHTREIFE DNA [E—M% (FaH) -

[0358] 38,8% (AtCKX6)-51,0% (AtCKX2) (Dnastar/MegAlign—Clustal J5y)

[0359] & RHEITEE&EARMAHLIE S (JEH ) -

[0360] 39,9% (AtCKX6)-46,7% (AtCKX2) (Dnastar/MegAlign—Clustal J5y)

[0361]  D. JLIAAAFK :AtCKX4 ( Bl H-I+40 M 70 R AL BEAE 8 1 5 4, SEQ 1D NO 7)
[0362] %Il EfL (FXK'S  bac L) -

[0363] 1) AL079344, f{ E-FF DNA 4eft {4k 4, BAC w5 T16L4 (ESSA 1% )

[0364]  2)AL161575, fl -7+ DNA Jetafh 4, SR (contig) BT 71,

[0365]  EXHE 4 H PN ORF -

[0366] 1)76187..76814,77189..77316,77823.. 78080, 78318. . 78586, 78677. . 78968
[0367] 2)101002..101629,102004..102131,102638..102895,103133..103401,
103492. . 103783

[0368]  AtCKX4cDNA 4141 SEQ ID NO 28 i %)

[0369]  FI Y A 541 :SEQ ID NO 8

[0370]  [A]¥s T

[0371] 5 RZZR cDNA [ [R— % -

[0372] 41,0% (Dnastar/MegAlign—Clustal J5V%)

[0373] 5K &Z A PN -

[0374] 41,0% (Dnastar/MegAlign—Clustal J5V%)

[0375] L H B HEITIE cDNA [FE—M % (FEH ) -

[0376] 35, 2% (AtCKX6)-64,5% (AtCKX2) (Dnastar/MegAlign—Clustal J5y%)

[0377] HHERHEIEEABAHMNME S (JEH ) -

[0378] 35,1% (AtCKX6)-66,1% (AtCKX2) (Dnastar/MegAlign—Clustal J5yk)

[0379]  E. JLIAAAFK :AtCKX5 ( Bl H-I+40 M 70 R 32 AL BEAE 8T 1 5 5, SEQ 1D NO 9)
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[0380] ¥R IFEEAr (BFE'T . bac EAL) AC023754, FIBL6, /%41, ek 1

[0381]  Zdfs [ b & Tl 21 ORF .

[0382] AN & BH A A A A7 25 B o9 7R 7 4 e % 2 A A & GRATL (£ip: //arthur.
epm. ornl. cov/Pub/xgrail), Genscan (http://CCR-081. mit. edu/GENSCAN. html) #l
NetPlantGene (http://www . cbs. dtu. dk/services/NetGene2/) .

[0383]  43756..44347,44435. . 44562, 44700. . 44966, 45493. . 45755, 46200. . 46560
[0384] A B A% 52 FE N (48T () AtCKX5¢DNA #4101 SEQ 1D NO 29 T 51 i% cDNA Fil
(¥ BT 4040 SEQ 1D NO 10 Firgil. 55 —/NRTRER ATG AR UG0S+ T2 R4 )7 41 5 F
W 9 MEHIR. MATE XN RG M 7, WA i R R — DR E R
U, LU T % WA A S 1 A AN AT REIY AtCKX5eDNA 41 F A& B (¥ SEQ 1D NO 34.
AHRY (R R 2741 i SEQ 1D NO 33 B4, 4fid ()8 (154 SEQ 1D NO 35,

[0385]  [AJYEPE

[0386] 5 ZZ= cDNA [¥)[R]—k % -

[0387] 39, 1% (Dnastar/MegAlign—Clustal J5V%)

[0388] 5 R EZR R A BUKAHINE % -

[0389] 36,6% (Dnastar/MegAlign—Clustal J5V%)

[0390] S H B HITE cDNA F— % (JulH ) -

[0391] 40, 1% (AtCKX2)-44,0% (AtCKX3) (Dnastar/MegAlign—Clustal J57%)

[0392] HHERHEITEEARMAHLIES (JEH) : -

[0393] 41,6% (AtCKX4)-46,4% (AtCKX6) (Dnastar/MegAlign—Clustal J5V4%)

[0394]  F. L[N A4 FK :AtCKX6 ( bl H-F40 i 73 R s AL B FE B 1 )5 6, SEQ 1D NO 11)
[0395] %4 J&F & A (B 3% 5. bac & AL ) :AL163818, il H JF DNA 4% 4 1k 3, P1 3 %
MAA21 (ESSA %1 ) »

[0396]  {EA54k A h T ) ORF -

[0397]  46630..47215,47343..47470,47591. . 47806, 47899. . 48161, 48244. . 48565

[0398]  AtCKX6c¢DNA /74111 SEQ ID NO 30 ¥4

[0399]  FHIMMI &L A FUF41) :SEQ 1D NO 12

[0400]  [RIJEME

[0401] 5K ZZR cDNA KR —1E% « -

[0402]  37,3% (Dnastar/MegAlign—Clustal J5V%)

[0403] 5 REZREAFKAHLINES -

[0404] 36, 1% (Dnastar/MegAlign—Clustal J5V%)

[0405] S HE R HITE cDNA [F—M % (JulH ) -

[0406]  34,9% (AtCKX2)-54, 1% (AtCKX1) (Dnastar/MegAlign—-Clustal J57%)

[0407] e RHEITEEAREAHLIE S (JEHH ) -

[0408] 35, 1% (AtCKX4)-58, 1% (AtCKX1) (Dnastar/MegAlign—Clustal J57%)

[0400]  JE[A] AtCKX3 1 AtCKX5 745 22 b e A B 0 HE g i 41 e 70 2R 2= 8 AL g, JF R
o5 X SEIL IR 1) ORF. b4, T ) AtCKX20RF ( LA K B2 A A g R ) AR TRATA S
(I TIEN  BATT I TI F AtCKX2CDNA 0 I 5K
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[o410]  FLEHIF)E AtCKX FE[A 1-4 5K CKX FEAI AR R 450 L Ac an I 1 Friow

[o411] TGl BRI ACCKX 2R PRI gmhd (1) 8 A i 5 FOKER E i W2 7R 32 % F 41 % 1)
FERVFRACLE , T B A 148 2 18] 7 35 % F1 66 % FIFESUARA I o H T R 204 53 1k AR, T 56
FHANE R W H T8 ACCKX BE PR 2 15 g b LA 40 i 7 R R AL S R B . BT 8
AtCKX T & T 1-4 5 2K CKX R EE X an il 2 R

[0412]  sZjfafs] 3. iof 858 IR ALCKX1 (K46 FL A ) B 7R 1 o
T A 2 oA

[0413] 1. pefEid Rk

(04141 A5 H T M BE-J+ (Arabidopsis thaliana, accessionColumbia) H PCR ¥~
B ALCKX1 B (NEAREA TR AERIE TS ) -

[0415] 5" F|¥FH :cggtcgacATGGGATTGACCTCATCCTTACG (SEQ 1D NO :13)

[0416] 3’ B|¥FH :gcgtcgacTTATACAGTTCTAGGTTTCGGCAGTAT (SEQ 1D NO :14)

[0417]  XUEE5 Y4 MG 1K) 2235-bp PCR Jy Bedli A pUCL9 () Sal T A7 se A P20 I
ESE PCR Y = A S ATAT AL o i%BAR R Sall/Sall BV oa & B /K pBinHyg—Tx
[P CaMV - 35S JA 3T (#54 = AN IUMERATIFH)) P Sall f7 & (Gatz S5,
1992) o FIHIFRHERL AL FIUFE , G0 I 1300 B AN 5 0 A AR 7 AR R AR e P 5 | N R BT
[o418] 2. HIEER R 5T 04

[0419] %558 T 7K P& B ALCKXT B WA T4 R (K] 3) o RIE AtCKX1 )11
B LR R A B R B SR I 40 7y R AR E (TR IR T [2-°H] 1P #4785 4 RS 1
A o 73 2L 22 E AL B PE AR AR TS I Motyka 55, 1996) ) o

[0420]  GXHHF 6 2 DMHHE R 2 AR EITE R 28U . g AR, AtCKX1 kK g
B ELAT 41 B 73 3 2 AR AR T T T B 1

[0421] 3% 6. ALCKX1 %L DRI ) 20 23 1 40 . 7 208 22 S AL BV 1P

ot FH &
M 5 # W & ) P A 3
(nmo! Ade/mg % @ Ji.h)
ATH5 Col-0 4% 0.009
04221 CKX1 -11 0.024
CKX1-22 0.026
CKX1 -22 0.027
mE SNN %74 # 0.004
CKX1-SNN-8 0.016
CKX1-SNN-28 0.021

[0423] 3. MFLRN AR LA
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[0424]
[0425]
[0426]
[0427]
[0428]
[0429]
[0430]
[0431]
[0432]
[0433]
[0434]
[0435]
[0436]
[0437]
IR
[0438]

[0439]
[0440]
[0441]

3. 1 FEMHE D .

Y BA AR, Tt N (B 7TAVB R C) DLAHR ™Ak 3Eas (18 8) .
ﬂ ﬂ“U M

1) % -2 ook

2) -3l

3) 55 -4 Pk

4) AR CFEWT) KA -5 Dol

5) AT WT, 9 Ay

=g (LR 7B i C)

—WT :/+F 100-150cm

- 55 : K% Them

— i K4 40-45em ( FE2E KL 25em, (B A2 Kok B

— 3 : K#y 10cm

EEFLIA ) AtCKX1-48 FIl AtCKX1-50 Rk R A, LUR g [A] WT R AH L i & 25

% g g AtCKX1-48 AtCKX1-50
i 25 JE R = (em) = (em) = (om)
47 9,5+0,5 1,3%0,3 1,240, 2
58 22,4+2,3 2,2+0,3 2,3+0,3
68 35,342, 6 3,1+0,5 2,6+0,5
100 113,349, 8 7,1+0, 8 4,840,9
117 138,648, 1 8,7+0,7 6,6+0,9
131 139,049, 3 9,340,7 8,6+1,0
152 136, 6410, 4 10,941, 1 10,0%+1,0
165 11,8+1,9 11,441, 4
181 16,5+1,7 14,941, 2
198 19,5+1,5 18,1+1,3

SEE FEYERE AR, BUR R AN RE D HHREY .
- (5 WKL 7D A1)
AtCKX1 #FERIRIE T IR VAN E (K 7E ) e (158 — Ko (E BT

PERIEED) 1D 2 WD B ACCRXT BEEEIA 1 D 3 TE) o MEESCRIIEIEE WT > (2K
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D) o WIEE BRI AU R R A . AR WT M, M2 TG TR IR 1, S R
BRI D (B TE) o A1, 3R 1A AtCKX 1 ¥ ) 24k 1~ B i ik AR der €4, T ik 1] X
BAR T, RAM 3L 2. 21 ok 5 A

[0442] R

[0443]  ZEE RS AR A SN E KA REAS T i SE 2 B0k (Csemiott ) IR, IRy 22T
AR, A S 5 W X457,

[0444]  4n}E] 8C PR, AtCKX1-50 i B3R IAS) B AT AR, IR AT A E R K2 B R 2
( Z WSEife) 9) .

[0445] A} 40 0 73 2 2 AR AR K IR0 B — S I 1t 4 3% BH 5 R R 40 e XD RRO XS 40 i 7y 3R
FZHPLE ST WE AR (& 8D) o AtCKX1 3 ZERIFE AT iPR Ptz AtCKX2 ABHE, 1X
HE#E S 1P B4 7 2R AR /ME— 3 (LR 10) .

[0446] 13 rp A K VR )R B30 00 R AR R OR sk D, (B8 SR AR ) K B 4
(g AEK 4-5 A B 2 0LE 8B) .

[0447]  H[E]PH Y

[0448]  « HEJRIY ALFH T TLWIRZA 2. 5em K, S LT RIZY24 0. 5em K, 11 WT FE4%)
P50 FLANEE JUAT1R) 43 75024 Sem FH 2em K.

[0440]  « 9K AU . AH A AtCKX1-50 T- 8§ 2F J5 131 Rl & M — Wi KE A
1. 3+0. 4mm, WT 24 39. 2+ 3. Smm

[0450]  TuomAA #AR 415

[0451]  {EEFFAEKHIRIE A SE 2 ME R I 5 WT F A L TR L3 PR (8 9) .
(A28 AtCKX1 FRIAF F ML A, m A E] 40-45em. H 2 HILR AR S8, 2RI
A 54 N AL F Wi vk, BIINAE A LR GRS R T o Tom L 3B AI R B8 U BRI T A 4% T g 73
RN FERED K Z D> (28] 10) .

[0452] ZHEKRE

[0453]  AtCKX1 #BERAEY) () AR Ah GEIR , AR E B R Rk o5 S A= b . Bk
B AL B K /INBEE 284, kb7 1 i 5 B AR AR 7 I E A Y. DU R T
A~ ML) ACCKX1 B R RE I 5

[0454] A, JPARACHE

N

% HAR AtCKX1 -48 AtCKX1 -50
10459] 3
106,2 + 3,3 193,3 £4,3 191,8 +3,8
(DAG)

[0456]  SLi IR RHEERZE D TIRIEY . B Jefbid Mg SOV TER IR, DAG =
HA 2 SR R AR

[0457]  B. SEAREEA RN 5 LA H

[0458]

% B A= AtCKX1-48 AtCKX1-50
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[0459]

HREH

83,3345, 13

2,001, 00

2,60+1, 67

S DS RAN RIS A FRERECE o IR TE R I A AR 5 A A
FEK . XTI BRI E A SRR R AR R A s o AR, SR AR H 9>
FIME R BRI . n. d., REE

[0460]  C. A7 /=8 / HR (mg)
[0461]
# Liagecti] AtCKX1-48 AtCKX1-50
T/ HE (ng) 87,41+28,75 | 23,83113,36 | 61,8+40,66
[0462]  SEE A ERDH 12 MFFHIRIE . A HIRNRIGIRR, B hRiE

mZEKR. n.d., KifiE

[0463]  D. 100 Fiff 1 E & (mg)
[0464]
# [ AtCKX1-48 AtCKX1-50
FFE (ng) 9, 7340, 44 10,70+1,60 | 9,5440,94
[0465]  SEEG AP AW EHRE 2D 5 ANAFEFFHIRE 100 Rt PR EEFE. n. d.,
KA E
[0466] 3.2 BHIFEP
[0467] - HfZF LR 5 WT AHIF]
[o468]  — SR ARG, SHHFIA E R H 3G ( 2 0L 4A-D)
[0469]  — [ #% B W AERKIRST, P AR (S 0LE 4E F1F) , M AE &b . RIfE
I AR -
[0470] - 5 WT AHEL, A= dn RIS, A7~ = N B
[0471]  TFAHNTEA A E AR Ui B IX Le R A
(04721 REEH
[0473] A BBRERK
[0474]
# By AR AtCKX1-11 AtCKX1-15
K (um) 32,5 76,5 68, 4
[0475] B. ¥I/EHRK
[0476]
# [ AtCKX1-11 AtCKX1-15
KB (mm) 32,34+3,8 | 52,3+4,8 39,9+4, 2
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[0477] C. {ll#R (LR) K&
[0478]
# 15 2a i AtCKX1-11 AtCKX1-15
K- (mm) 0,240, 4 15,6411, 0 10,447, 6
[0479] D. AEiEEK
[0480]
S g A AtCKX1-11 AtCKX1-15
KFE (mm) 0,03=+0, 18 8,6+8, 5 19, 1+11,0
lo481] E. iR (LR) 2 H
[0482]
% [ AtCKX1-11 AtCKX1-15
LR % H 0,3+0,5 10, 445, 4 2,641, 1
[0483] F. AEMHR (AR) i H
[0484]
% Wild-type AtCKX1-11 AtCKX1-15
AR %7 H 0,03+0, 18 1,6+1,1 2,6+1,1
[0485]  SEEG AW T MS BE IR RSN 2F 8 RJFHHTIN R . R0 17 BRHED)
[0486] XRE
[0487] A. MH
[0488]
AtCKX1-11-7 AtCKX1-11-12 AtCKX1-15-1
% FAR T3 64 T34 H T3 4&HY
*} @ (cm®) 21,16+1,73 2,28+0,58 2,62+0,28 1,66 + 0,22
[0489] LI I EALEHY 2 30 G ML A 3= B e B - T AR . BN E M 3 BRFE o
[0490] 2EKE
[0491]  JFALACLS
[0492]
% AR AtCKX1 -11 AtCKX2-2 AtCKX2-5
T3k &H T2AH%Y T2 4
I 36 8 B (DAG) | 43,6 + 5,8 69,7 £ 9,4 51,2 + 4,1 45,1 + 6,9
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[0493]  SELS AEVITERE A TAK. BAWESNT 2D 13 RAEY . DAG = 2F J5 KA
[0494]  £5i0 :ACCKX1 FEFE PRI 1) BUER T JE A I 20 B AR KR A B SE T A Brb 3R 15 1)
SR, R R AR G R EUG R et SR RNK (AtCKX1 A ZEAEY) 1)
EREIEINRL 110-140% ), B4 KB B8 (FFAEREIR ) DL AW idsb . HREEY
[RRp - E A PR (R R ER) o

[0495]  szjfifsl] 4. it B8k ACCKX2 KA HE A ) o i o

T A 2 A

[0496] 1. pefEidFEfiiR

(04971  FA5IH T MBI+ (Arabidopsis thaliana, accessionColumbia) H PCR ¥~
B AtCKX2 LR (/NEFEE T 5e B R AE R T A ) -

[0498] 5' F|¥F4) :gcgetaccAGAGAGAGAAACATAAACAAATGGC (SEQ ID NO :15)

[0499] 3" BIMFEH) sgcggtaccCAATTTTACTTCCACCAAAATGC (SEQID NO :16)

[0500]  IXLE5| 44 K1) 3104-bp PCR Jy Bcddi A pUCLY [ Kpn T A7 55 o 48 AT 4100 7 LA 25
PCR TTVERGIN S KRBT ZE S o 1RBAER) Kpnl/Kpnl v B v 2 X34 pBinHyg—Tx
R[] CaMV - 35S JEBNF (#Ea7 =AU RIRY T T ) T Kpnl A7 558 (Gatz S8,
1992) o HFHARAERE AL KRR , G0 Ik L 34T 1R /1 T R A 7 A IR A 5 | N A B EE S
[0501] 2. HER RN 75T 5

[0502] %558 T /K VA R ALCKX2 B WA TR R (K] 6) o RIK AtCKX2 B 1)
SR TL R R AR s I R (R 0 e R R A B PR o X HHAR T 2 MR RN 3 A R ESTE R
ZEBIULEH . g FAE B AtCKX2 FE R 4 i B oA 40 i 7 4 3R AL S PR I &R A

[0503] 3% 7. AtCKX2 %% LRI WD A 2R 1) 40 I 28 3 e A T

[0504]
H# 5
ﬁ%&#ﬁnéﬂf}t Wt % ém}i@ﬁ‘%%i%é&iﬂi(nmol Adé)mg % @ J7.h)
RFFBERGAR | Col-0FAR 0.037
CKX2-15 0.351
CKX2-17 0.380
CKX2-55 0.265
BmEATT SNNSF 4 & 0.009
CKX2-SNN-18 0.091
CKX2-SNN-19 ' 0.091

[0505] 3. #ELRRIIRAHAE

[0506] 3.1 fEMHHH (S LK 7-10) ;

[0507]  =FhEA .

[0508] 1) 5% —15 M ogfE (AT AtCKX1 a4 )
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[0509]  2) 5§ -6 > wufE

[0510]  3) & — RBIT WT M4, 7 il
[0511] A4 b3

[0512] A7 JCAERR iy B2 1 1) BE B L 23 452 b 71 1 B 728 3 IR 8% & SRS ABL T ATCKXL e 2
ERIAE ), — R ELA S e /N R B B 22 5, ACCKXL 6 JL PRI A4 LE ACCKX2 % L DR (R AL A 1k
B (& 7TA B LLAEE T AtCKXT M4 5 AtCKX2 54 ) o DL & A U AtCKX2-38 Al
AtCKX2—-40 Fy 25K 1) BE 3 A0 B i I T — A

[0513] =%
[0514]

/

# [ AtCKX2-38 AtCKX2-40
25 5 R =Z (om) = (em) =R (cm)
47 9,5+0,5 2,440, 1 2,6+0,2
58 22,442,3 5,5+0,7 5,3+0,5
63 35,3+2,6 7,1£0,8 7,0+0,7
100 113,349, 8 15,5+2,5 20,316, 4
117 138,6+8, 1 19,8+3,8 29,546, 0
131 139,0+9, 3 26,5+7,0 33,4+5,8
152 136, 610, 4 33, 7+6, 3 33,946, 4
165 36, 2+4, 3

[0515]  SEEG AEMFERE BB ALK, B R AR/ D HEEHED) .
[0516]  “i[a]fE &

[0517]

[0518] Sl 1% 131 Al A — IR Kk .

[0519] AR

ES Eagaceit]

AtCKX2-38

TEEES (mm) 39,243, 8

7,24+1,6

[0520]  JELPRl 3Rk RS MEKAEW RS T CE 2 O (CBREH: ) IR, FRHTE 2T S
AR, R 2 5 W A 43
[0521] 4] 8C 7w, AtCKX2-38 it SR IAS) M A A, IR A A E RS B iR £
( Z ML) 9)
[0522] A1 40 i 73 2 25 AR AL K R 0 B — s Vi 4 3 BH s TR 40 T X RR XS 4 ey 3R
FIPUE R T W AR (B 8D) » AtCKX1-28 #EFLRIFE M Xt iPR BT ME L AtCKX2-38 AN BH &,
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X5 JE#EAH P B R EZ B NME—3 (S 0.3 10) .
[0523]  Xf T35 A A K R, W E2 3 AtCKX2 BEFLEIRIY) TO 2 AR A= 4 B iy o 8 F0
FLL WT B8 0, an F R TR -

54/67 1T

[0524]
% Lisgeceit] AtCKX2 (TO)
i (g) 45,2. +15,4 77,1+21,3
TE (9 6,3+£1,9 8,6+2,2
[0525]  SEEO o /SAN WT KA A /S IAL I TO 5 35S: :AtCKX2 paffr H3Erh A K. THie)a,

PR VEEAR AR, AT RERR 25 138, I s EE A1

[0526] X F/KEF KB, 83 AtCKX2 #6255 RIFEY) F1 AT AR A= 4 & 1 ik 380 1
HLEWT 3800, i MR AT
[0527]

# B4R AtCKX2-38 AtCKX2-40

FREETE (g) 19, 76 +6, 79 33, 3847, 76 50, 04+ 15, 59

RTE () 2,36+0, 43 2,61+0, 39 3,52+1, 06

4t (g) 159, 8+44, 53 33,6642, 67 48, 84+11, 83

K4k / AREETE LU AE 8,24+0, 63 1,0440, 18 1,08+0, 51

[0528]  SEEY (% 60 KJm, TIRAEKMHEM LR ZKEE AR (Hoagland” s ¥ ), 4
60 Ko KEFEBOIESLIE S, 7 3 K EHCHEFE -

[0520] Sz, AKIFHE WP AK KLY LE A RED YRR Y EZ KA
65-150% (#FHE ). THEHGI 10-50 % . XM 2 57 W] BEHS 7 FH T2 5 DRI R 490 1) 48 e 1 R
Ko IXATA MLBERHRY 153 80D, HTE ORI I 0. B 45 A Bl D o B A A 45 1
20% —-70% . SFFE K2 SRS / WHAERS), B AR08, M FE R e fE 2924 1,
[0530] 45if

[0531] AR GAT T A KT ACCKX2 B JL R ) MU AR ) 5 WT 0 HEAH LG, W8 IR i) A=
KA E RGN, A8 BV A T B fEA RIS Y 2 [R5 2 5k 2 2=
Jt IR RIS UL RIAR A BRI IR .

[0532] ZHEKRE

[0533]  AtCKX2 H#ELPIME M) I T Ae S Un (1R , AL E B ARk R A7 7~ b . XL
BNV AEE AT AtCKXT B FE MY I 5L 45 21, (R AE AtCRX2 B BRI T I F A B2, ik
KR FEIREIREHMAC IR /DB A4, & AP () & 5 B A R A+ I E B A
[0534] A, JR{bACOH

[0535]
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% =] AtCKXT-48 AtCKX1-50 AtCKX2-38 AtCKX2-40
FEAE A (DAG) 106,243, 3 193,344, 3 191,8+3, 8 140,646, 5 121,949, 8

[0536]  S2ib HIE K A RE /D HREY . B8 EE TR IE. DAG =7
EIEh NS
[0537]  B. EEREAEHA A3 R 5 H
[0538]
ES i gacpit| AtCKX1-48 AtCKX1-50 AtCKX2-38 AtCKX2-40
FHEHE | 83,3345,13 2,0041, 00 2,60+1, 67 4,3042, 58 n. d.
[0539]  SEEG 2 /DM 5 ARANFIAEYIf e P 7 RELH . IHE R XY & R S A

B,
o

K X A H AT D
RIME 2 BRI n. d., RHfE

Wi, 5 3l e AE A BE IR S e o SR, FEAE TR B8 H i

[0540] C. B7r=& /' (mg)
[0541]
% 4R AtCKX1 -48 | AtCKX1-50 | AtCKX2-38 |AtCKX2-40
FF/HA R 87,41 +28,75 | 23,83 +13,36 | 61,8+ 40,66 | 46,98 + 29,30 n.d.
(mg) .
[0542]  SEZEG Fh-Frem /Dl 12 DFFu R . P R NRAIR K, R ARV

MZEKR. n.d., KifiE

[0543]  D. 100 kifh I #E & (mg)
[0544]
% AR AtCKX1 -48 | AtCKX1 -50 | AtCKX2-38 | AtCKX2-40
FFTE| 9,73+£0,44 | 10,70+ 1,60 | 9,54 + 0,94 | 10,16 + 0,47 n.d.
L (mg)
[0545]  SCEG FhFAEYIEHCREH 2D 5 DNAFEF 73 R 100 KA A EEFHC. n. d.,
AHAE
[0546] 3.2 REITET ;
[0547]  HY AtCKX2 ¥ 3ERIEMISRIS N A5
[0548] ARKREH
[0549] A, BREKHE
[0550]
# [ AtCKX2-2 AtCKX2-5
KE (mm) 32,5 50, 6 48, b
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56/67 1L

[0552]
E A 7Y AtCKX2-2 AtCKX2-5
KB (mm) 32,3+3,8 30, 7+4, 8 31,6+6, 8
[0553] C. AR K
[0554]
N By A A AtCKX2-2 AtCKX2-5
KB (mm) | 0,240,4 5,5+9,0 1,9+2,5
[0555] D. A& K
[0556]
% [ gacein AtCKX2-2 AtCKX2-5
KB (mm) | 0,03+0, 18 14, 4410, 2 14,949, 1
[0557] E. flliR (LR) 2 H
[0558]
% By Ay AtCKX2-2 AtCKX2-5
LR#H]| 0,3+0,5 2,942, 3 1,9+1,0
[0559] F. AEMR (AR) i H
[0560]
% By Ay AtCKX2-2 AtCKX2-5
AR¥HE | 0,03+0,18 1,840,9 1,8+1,0
[0561]  SZEG AEY) TASN MS 857557 8d. a. g JFUHATINE. R /DUHE 17 BEHEY) .
[0562] SKE
[0563] I [f]
[0564]
% HARM AtCKX2-2 AtCKX2-5 AtCKX2-9
T2 Z46HY T2 246HY T2 Z4HM
vt & 21,16 £ 1,73 8,20 + 2,35 8,22 + 0,55 7,72 £ 0,85
(em?)
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[0565]  SZEO oW & AE AF 2F 30 K5 B Ir) 32 B EE - (i i i AR . BRSSO BE A B 3 BRAE
o
[0566] ZIEKRE
[0567] ﬂ]ﬁiﬂéﬁ
[0568]
% AR AtCKX1-11 AtCKX2-2 AtCKX2-5
T3 &aHY | T2 246D 2 AHY
ES A0 43,6 + 5,8 69,7 +9,4 51,2 + 4,1 45;1 + 6,A9A
(DAG) _
[0569]  SZEG MR ZE S T AEK. BN RBESNT 2D 13 MKEY . DAG =1f 2 5 K%L

[0570] &5t : B H-IT)E AtCKX2 AL Mt A4 B sk /D BL R R ABL T AtCKXT B FE R4
PR R TS (LLERIE 5 AT 4F) o AtCKX2 BB 25 A L H T & I B AR R K AtCKX2 S5 2
T BRI N2y 50% . AtCKX1 HILPRHEW VI AEREHS, F IR 2, IR Z A
MR o AtCKX2 e EL PRI AT AR A S a AR 4G, (R B WT T2 R 2 B S5 R AR

[0571]  /h4h .

[0572]  WLHLH| AtCKX2 F EERIAEM R AL S AtCKX T B BERAE V) HE & RAUEIFA MR, &
R B R R A 356 5 8 St 35 BB AR AR [ o 3K TIE S 733K T3 7 ol o D
Iy R E BT EUG R R, BRI R IR AR e M s A rp T B A AR o R A

E%\)%ZIBUE’JEZEE#;IME? AtCKX2 L%%ﬁ*ﬁ%&ﬁi‘ﬁi%ﬂiﬁﬁﬁiﬁ ( é@%ﬂimT ) o

[0574] 1. FolEdFEHEAR

(05751  FA5IH T MBI+ (Arabidopsis thaliana, accessionColumbia) H PCR ¥~
B AtCKX3 ZEBR (/NE AR T SRR RN )

[0576] 5' F|¥FH :gcggtacc TTCATTGATAAGAATCAAGCTATTCA (SEQ 1D NO :17)

[0577] 3" 5|¥F4 :gcggtaccCAAAGTGGTGAGAACGACTAACA (SEQ 1D NO :18)

[0578]  PCR 414/ /E ) 3397-bp PCR fy B3t A\ pBluescript (¥ Kpnl 7 x4 A 7513
J¥-LAUESE PCR 374 55 BE R LB A P 9284 o 18RI Kpn T /Kpn T Jv BT b e 31 X2
& pBinHyg-Tx ML) CaMV 35S i (#5il = DNURRRIR 741 ) T Kpnl 47

M (Gatz 22N, 1992) o FIFIFRAEFEAL IR, B I AT AN S AL P R R 2R 5N
MREAN BLE T
[0579] 2. B:FLR R F 8T

[0580]  %57E T Ri/KFE Bl ACCKXS ek T He R AR EL R (& 11A) o 3RIK AtCKX3 4%
SR B R 5 2t s B iR 0 A 0 RS AR T o X HhR 8 R i 3 MRS
o A5 AR AtCKX3 JE A 4 5 HAT 41 e 70 2 22 B AL B TR I B 1 5

[0581] 3% 8. AtCKX4 H%k (AR 2N i) 240 M 73 284 22 SR AL B 1
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oA &
A 5 A Ao R W % mies Rk RLEsF R
| (nmol Ade/mg % é i .h)
[0582] | E e F SNN ¥4 %) 0.011
CKX3-SNN-3 0.049
CKX3-SNN-6 0.053
CKX3-SNN-21 0.05

[0583] 3. fEMIRAL AT

[0584]  7EMH AR H-I7 @ it & K 15 AtCKX3 BRI T = AR R B L A FR LT R ik
AtCKX1 AT ALCKX2 FIAE 4, R i 28 R M B Ak SR, 00 5 b i 7 3 18 AtCKX3 ZE A LE
AtCKX2 F=AE BRI, EIXF R X ik, i SRk AtCKX3 ik 3K AtCKX1 B AHRL.
[0585]  SLjififsl 6. it &I ACCKXA [ %5 55 RIAE A7) s 18 96 1 40 i 73 24 2 SR AN RIS 1 DA
DER/Ni A s

[0586] 1. nofEitFesiik

(05871 A5 H T M B+ (Arabidopsis thaliana, accessionColumbia) H PCR
4 AtCKX4 ZER (/NE SRR T 5o AR RV A1) )

[0588] 5' H|WF4) :gcggtaccCCCATTAACCTACCCGTTTG (SEQ IDNO :19)

[0589] 3" BT :gcggtaccAGACGATGAACGTACTTGTCTGTA (SEQ ID NO :20)

[0590]  PCR ¥ 14/~ 4 (1) 2890-bp PCR Jv Btddi A\ pBluescript [ Kpnl £7 xio 4 AJF41)30
JFLAIESE PCR 41474 53 R LU A e 984k o 38R E KpnT /KpnT Fr BTV b B 21 XA
& pBinHyg—Tx HIEAZ ) CaMV 35S A 3)+ (#5H7 =ANIUMEBA 775 ) TUFH Kpnl 7
M (Gatz 25N, 1992) o B BRUEFAL IR, @1 384T BN SIOFEALE P A RGN
R AR H T

[0591] 2. R T i

[0592]  fRiZK P&l AtCKX4 5 g 7 THEE R R (B 11B) o« KIA AtCKX4 # %Wt %
SR A R R 40 iy M EZ BRI M. IXHE 9P 3SANREITE A 3 AR RS
B0 . gl SRAIEA] AtCKX4 JE R4 h5 BAA 41 i > R S A EE IS I 2R 1 T

[0593] 3K 9. AtCKX4 % JE LRIA ) AL 2R 1) 40 i 7 44 22 Se LA BB 2

[0594]
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3
A b FF Fo 0 21 M & mies R E QB EHR
(nmol Ade/mg % & Jii.h)

RFXERHAR Col-0 ¥4 R 0.037
CKX4-37 0.244
CKX4-40 0.258

CKX4-41 | 0.320
B E et SNN H A4 M 0.011
CKX4-SNN-3 0.089
CKX4-SNN-18 0.085
CKX4-SNN-27 0.096

[0595]  hiZ, E5d 3R BH VY40 i 73 4 2 AL BELL P ORI K, (AT 0. 2-9. 5uM
TE I Y, X8 — D3R B AtCKX1-4 2R b5 1) 8 TR S5 2 it A 23 1 40 i 73 3 22 58 AL
[0596] 3. fHMIRAL AT
[0597] 70 HH &R B B I 8 b it B I8 AtCKX4 FER BT - AR I R AR A R TR ik
AtCKX1 HT AtCKX2 FIFEA, BRI A AR 9 | Tolom DL S5 FRAIR R Ak DL B B 2 P 6 ik ) DX 488038 5
xwaﬂhwﬂaﬁmﬂwﬁ% ( Bﬁziﬁ ﬁtm ) o

55 ; i W 5% 4 B

[0599] M2, %ﬂﬁj\i‘ﬁi%%ﬁklﬂ#ﬂx_gﬂ%ﬁ AtCKX FE [R5 | B M A 2 AR 3R B 1 fel

TV, AR R R E B0 DL A P B A . Wt A 2 I, WSRO, 44 40

UUEM A TEZE BT R . AN RIS, FAR A AR B AR L, (B AR . 7R S,

AtCKX1 FIT AtCKX3 i 81k M AtCKX2 FT AtCKX4 IAHML. AT PI & — AR B/ s e 18 () Mk

W FEAMEAEALA T o BRI, AT LGERT 22 1R 40 B 73 3 32 A AR ER DA SR A AR e Bl S i g 2

Pk B,

[0600]  Scjfiifsi] 7. AtCKX5 R [RI (K] v [

(06011 A5 H T M BE-J+ (Arabidopsis thaliana, accessionColumbia) H PCR

B AtCKXb ZE (NEFEEH T 5o AR R )

[0602] 5’ F|¥F4 :gegetaccTTGATGAATCGTGAA 4 TG AC(SEQ IDNO :21)

[0603] 3’ H|¥FH :gggetaccCTTTCCTCTTGGTTTTGTCCTGT (SEQID NO :22)

[0604] 5" HIY)F 4 HLHE AtCKXs S E UM R R E S T, TRIG A& 5 1

ALLH B, RAMAR R H A ATG. PCR 1 7 411 2843-bpPCR Jv B, LA di ™ M 4 A

pCR-BluntII-TOPO 7@ f% 4 {A& (Invitrogen) »

[0605]  Sjifsl] 8. AtCKX6 F[K ol

[0606]1 A5 H T MBI+ (Arabidopsis thaliana, accessionColumbia) H PCR #~
62




CN 102174540 B w R B

B4 AtCKX6 SR (/NE RN T BRI AR RIS

60/67 I

[0607] 5" Z|¥FEH) :gctctagaTCAGGAAAAGAACCATGCTTATAG (SEQ 1D NO :23)
[0608] 3" B|¥FH) :gctctagaTCATGAGTATGAGACTGCCTTTTG (SEQ 1D NO :24)
[0609]  PCR ¥ B/ (1) 1949-bp PCR J5B%, L =44 AN\ pCR-BluntTT-TOPO 73 [ % 1Ak

(Invitrogen) o

[o610]  Sjifs] 9. JHE & P A K IR 5R A At CKX 4 JE PRIAB A 11 - HHYE )

[0611] &3k AtCKX1-50 F AtCKX2-38 & FL LRIl A AN WT Mt 5 (K Fh A SN B FHAE MS 8%
FrHE, AR AL 5 4 KA BIEEFR1R], 6 RIG a1 28 8 2F 10 RIG ML AR (20K 80) ,

BNEETR o A TR D VEEL 20 BRAMAK. PRSI SEER R AT AR I .

[0612] A. BELNKE
[0613]
S By A= AtCKX1-50 AtCKX2-38
K (mm) 61, 1 122, 0 106, 5
[0614] B. ¥JHEMBEKE
[0615]
%= 1528 hiv AtCKX1-50 AtCKX2-38
K (mm) 32,3426 50, 8+4, 5 52, 4+4, 8
[o616] C. IR K
[0617]
E [l AtCKX1-50 AtCKX2-38
K- (mm) 9,8+5, 5 18,048, 1 13,046, 0
[0618] D. ANEMRKE
[0619]
% g A AtCKX1-50 AtCKX2-38
K-FE (mm) 19,0+5,0 53,0+12,0 42, 0+9, 8
[0620] E. {48 (LR) % H
[0621]
S By A AtCKX1-50 AtCKX2-38
LR % H 1,940,9 6,542, 2 5,6+2,0
[0622] F. AR (AR) #(H
[0623]
% B A= Y AtCKX1-50 AtCKX2-38
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AR #H 2,210,6 3,5+0,9 3,6+1,3

[0624]  AtCKX1 Fl AtCKX2 f# i — ME s 45 3.

[0625]  HfizZf 10 RLAJG, S5 ARBALIN B AH EL, AtCKXT AT AtCKX2 1 8 R A=A
M RAERZ H 60%, AR Z H 3 5. WIAERMKERNA 710%. B2 F KK
SERRFIIR AR, A S AR K I 70-100% o IX L6 4h HL 3% B ok B 3R A 40 i 3 4 B S AL IG5 T
TR ERBERKARE, 5 .
[0626] ] 10. AtCKX1 I A 25 2 AR T 21 ¢ f

[0627] AT A3 BT AR ZH 248 7 ACCKX 5 3k DRAE A 1A T2 25284k 72 40 2 B A4 o 7
TR 5 TR AR R (S0 10) o AtCKX 1 5 R It ks £ T 40 2R 20 20 (SAM) L
B AR RN 57 T35 72 5 1 H SRy R iy 2 (R K 4 e /D, (EL4i g /N AHTRD (L 10A) o 4
W7 34 255 kD T2 SAM 41 M5 5 R /Nl b, 3 B 41 B o) 2458 HAA # f) SAM B85 1
VER . S ACFER A R A I S84, $278 SAM A0 7 145 18] 5 [ 1R KRR b S 4m %l H LA
J iR My REZRE TR 4l R A M B3R I8 T T i AR 2O A AR
o AR BRI A BRI RN B8 (I 10B) o AH S, T BE 4 25URN 26 Bz 40 i ) T 34140
MK /NHE N 4-5 £% (K] 10C.\D) o AtCKX1 % J [RIFE A LUET Az B - 34 6 (1935 F55 T RGHT 40
I R L A0S B A THF AR 5-6% o X BN T 4440 fw 4 2L 8 449, i rh 4 %5F
TRy 225 Teas 1Al MO /NG RS 2R 35 oK 5038, PR 9 SR R B AR BT AR 2R %
AtCKX L PIFEY) T AHACL . ACCKXL S FEPRIABYIAR 70 25 4 2R 1K) 40 OB R K 29088 K 4 £, 3
& (columnella) FOMFEH PN Mo HIH 2 (K 10E. F) o W T 2R 40 M B 12315 K,
AR EARHE N 60% o HFA BUFNEFL RIFE R (A2 e AH R, AR 2 e TAFER
B EERRR B2 2 A e A7 AE 25 VU 2 (1 10G) o 41 15 3 v &40 Jfe A 58 ms plo /b 3R AR 2B K
B AN M E B0, ARG A R . 4 R B PR DL T, AR R
LRGN ML I T Ty e 220 34, A REM 8 0 A 20 F R R o DRI, T35 0 A2 20 28 5
I o 73 2L BBURIIAL IR o AR, Al Mo/ R E R o AR 2R By o R A, B A A 4
M/ 2 2R Az I LA R B A KR R o IR, 1 FH e 5 3R A 40 i 7 24 S S8 AL B /D T
PE4H 4> FLZ KRNSO RS, S ES WT R AE EL, AR 5 /N8 b, B 5 22 AR
FIAEM

[0628]  SZJfafs] 11. AtCKX1 Al AtCKX2 it & 28 05 i MR S A A7) 4 it o> Z4 35 & i /b o

[0620]  FEMNEF] 16 ASFEII4E ML R BB, AtCKX2 B RE - 1P 240 s R
TR K (K 10) KIE ALCKX2 FEA 1P R4 M 73 24 25 AT R B LG AtCKX T 525
RHE A B35 - ALCKX1 A BRI A 4% Wos SRS R A o iR T 85 0T 23 W B AN [ 1tk
DRAEXS B 40 H 7 2L AR - ASFTE 41 i o 2 v BeE AR R B IR R EAF
VER » VERCEI Z AN i 73 R AR LI /N, X AT Be A2 T IR 0 nT S A TR, 8038 & A
(KRR e T . &AL ST ) 1P A Z AR & B THFAE AU 31% —63%
Z 0o HEEEHEYI O— FBE T 1040 Mooy 3 il A R PR (36 10) o N- B BE TR0 DHZ Y
0 0 73 3 22 R R ARAIR, TR B R 0 i h A B RS (BR R Bos ) o

[0630] & 10. AtCKX % BEAAE Y A Mo 7> R R B & . 3% Faiss 58 A, 1997 Pk idf47 40 i
Ay FUZE R S A4k HPLC 4> B LK ELISA ik . AN EBEA T R4 100 BEF A
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BB = AL A FEA (BFAEA 2.5g) o WRIE A pmolxg B EE 10 455 :iP, N°(A® R
JRAGES ) RIS sPR, N°- (A S5 G35 ) RN A% AT s iPRP, N (A% S At ) IR i 7
5 — WM& ;Z, )R\ - TAKE IR, TARFELH ZRP, KT S — — B ;20G, oK ER
O— WIRETF 5ZROG, B K ZAZ T O FIBETF .

[0631]
3 WT AtCKX1-2 AtCKX1-28 AtCKX2-38 AtCKX2-40
@mesE RE KE  WI% RE WI% #RE  WI% RE WT%
R

iP 590+180 4,76+082 81 494+262 84 1821044 31 285+0,62 48
ipR 236+0,74 1,53+0,14 65 0,75+£027 32 055039 23  0,89+0,07 38
iPRP  332+0,73 0,87+0,26 26 1,12+0,13 34 0,801048 24 1,68+045 51
Z 024+0,06 0,17+0,02 71 022+0,03 92 021+0,06 88 022+0,02 92
7R 0,60+013 032+0,12 53 034+003 57 034015 57 032+0,05 53
ZRP  039%017 042£0,11 107 028015 72  0,06+001 15 0,17+0,06 4
720G 046+020 032+0,09 70 0,26%0,13 57 0,20£0,07 43  0,12+0,02 26

ZROG 048+017 030006 63 047002 98 023005 48 030+013 63

caal 13,75 8,69 63 8,38 61 421 31 6,55 48

[0632] 5L 5L A AtCKX ot & ] 3 H
[0633] ﬁﬁﬂﬁfﬂiﬁf@ \%é%"tw%i’ipi%%ﬁﬁ’mw%%ifBEJP%@M@QE,A ( EIUJ?EHH@
BUAYE H MR BTGB SEE o 75 ACCKX2 4 Ik R SO ) R0 WT 0 B2 (R AT AC B I
%92 0 P B B B PR 2 7 8 Y ) ACCRX2-38, LR iE 78 TR A KI5 DL K 4t
FEA KRB WD WG] 3-6 BT, 1K 2 KA H TR T A e R R B R
T EUR A R A,
[0634]  1¥EIF HirBegs sifr T HIELL 4y 10em (IR L) 15em 5. B 12 BT B
e 1o FE M. FEEGR S (1) BREAIERMRZE BRg W Bl FER AR T
WT AT (= WT HOIRZE LG WT #608) . 2, IX R HAERVIRZE il B 3R IE AtCKX2
LA S E V) AR TE R 1 B3R R4k (2 0B 128) o BRZEPIARIR 25 4k 37 HOAR
ARG 5, 2 B ACCKX B JE R ) (RAR AR w2 B = MR, JR AR T AtCRX B2 2R R 2%
(B 120) . BB, ERAEEFEIROIRZE B W 85 R, IF LR F RiF. (55
TR, IR LAY SR IR 24 (22 0L 128) 5 (P1) BFAE WT AR =R e SR el
FEAE b2 R0 T B SRR 1 2 S5 R RS A o kb 35 4, RIS S B Ab R A0t 2 B B MR, AR
AR KR (20K 12B) .
[0635]  WEHEAEILELRARRZE By WT B2 4k Bl R RINZ A1, 3B BIE WT 45 2R
I A TR (B 12D, A4 ) o 76 AtCKX BB SE P25 AT A B AR, 15 WT %) i i
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i bucr (12D, 22k ) BRI 4F B ErErER.

[0636] 2, AR ATF T AtCKX I 5 e R 5 AR MR R B ik LA B b 2 e 2 B = 1k
W IR Ll e ik oy B e 2 NP2 TR, 75 AtCKX SR AR 25 fcde WT et
R YR HIEG ), IR a1 4.

[0637] BRI AL, AT LAE AL ZVRe 7 E R 3 120 B 4l 7 R I R B R A 2%
I PRI, SR B2 T T AZH s Stk T e 8 3 A i 73 2R 32 e AL s v R T D52 i 4 1)
WB A SR TE A5

[o638]  Sizjfiids] 13. % FLPAEAY) D AEAREE B0t 8 w45 il B AtCKX FE DA (1R I8 S S0 - &
8

[0699] ¥4 ALCKX S5 (2 LG HEHI 4) ke T BEAl LS S AL B FFRAR clavata
FIPRTE RSN T (SEQ ID NO 36) filz o Hemie R IR Fhal i FAKHE K. 18
RS FEPE BT 2 0L 5.

f0640] AP 57 P AR ACCKN SR 0 IR L4 AL AR, T XA L
SR KR AT ST . OSBRI T2 AT 104 AR T2

fo641] Szl 14, PAETRLA 0P {8 % 0 L TR ACCKX JEDR 0 i S
ZALGEIR DL R B 1P E

[0642]  Ke iz v Sy 4l P U e 284 3 A A Bl 2 DR R TA ) SRR T ATCRX EE AT FJ ik 5 2 A
MR T2 H SRR ) FHEHIZ T o B0, ] LME RIS T3 2 AR EE R (SAG) 1Y
JABN T, B SAG 12 J33 1 (Quirino 55N, 2000) o EZ AL T HH e 3 M R A U 40 i 2y
AN 3 F I ) B S AL GE TR UL R b 17 B2, TR A A R T 2% LA
&Etﬁ%ﬂﬁ /xﬁﬁﬁ?}ﬂl’]

[0643] & M 5 4 bk B

[0644] %Awmﬁlmﬁmﬂ&i %@?ﬁﬁﬁ%ﬁ%@%a¢kﬁﬁmﬁm¥#
HIZ N, Bl fa e (Antirrhinum majus)DefH9 5 27~ 8L R R4, FLAE G EFI Rk A
A RIS I o AEIXLEZH 2 40 i 73 23 F A B M4 v EI’J%%I*E%&T% PER SR
Bo
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[0001]

<110>

Werner, ToOmAS -

<120>

<130>

<140>
<141>

<150>
<151>

<150>
<151>

<150>
<151>

<160> 36

<170>

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

1
2236
DNA

<400> 1

atgggattga
ttcatgatct
gttagtacce
tcactagatt
ggcaacagat
tcategatga
agaggceatg
atggagtcac
gtctcaggtg
ccaaagtcect
atcagcggtce
gttacaggta
aaagaatatc
aaaacaagag
agaaaaaagt
aaaggagaag
ggcgggcttg
catatggtaa
cactttcetg
tgacttttcet
ttacgttgaa
attcagtcce
ttgcctagaa

[0002]

CROP-005-PCT

EP 00870132.8
2000-

06-16

UsS 60/258,415
2000~

12-27

EP 01870053.4
2001-

03-16

cctcatectt
tagttctaag
caaaagaatt
tggagggtta
accagttace
tgaagcatat
gtcacteget
ttcgaagtcee
gtgaaatatg
ggacagacta
aagcattcaa
tttcattcat
catctcttea
tgcataggceca
tataaaaaca
tcgtaacctg
gacagtttgg
agttctatct
acacagtcaa
gcattttcaa
ggatttgtga
aacgattceca
gtggtcaaat

F3l%

Schmiilling, Thomas

PatentIn Ver. 2.1

RE3F (Arébidopsis thaliana)

acggttccat
ctgtatacca
accttcttca
tataagcttce
acctttggcea
agtacatctg
tcaaggacaa
tgatatcagg
gataaacatt
cettecatttg
gcatggaccc
gcetttatcte
tgagcaaaaa
caaatgtgaa
aacaactgat
ttctgagaag
cataatcacc
tgaacaaagt
ataactttta
gggaccaaga
taatcaatag
cacaggcaag
atttcaacce

REHBHIFE. EWRFEPEREW T *®

agacaaaaca
ggtagaacca
aatccttcag
gacgatgtcce
attctacatc
ggectecacet
gotctagete

acaagacttt
atctttgtte
atattegttce
acaatgtggce
caaggtcagt
caaatcttac
atcaaggtgt

atttataagg ggaagcaacc

ctacgcecgaga
accgttggag
caaatcaaca
tgcggtagtc
cactgacgac
atatgcaaca
aagcaatata
cggaattctg
cgggeacgga
tcaaacaata
ataggttaaa
atatctgatt
aacagacctt
cagattcaag
agaagaagct

71

ctectaaaata
gtacactate
acgtctacca
tcaaaaaaat
tttaaataat
cacaattgta
tttccaatat
aacttttett
tctctettga
tacgctatga
tggatcaggg
tcgaaggaga
ctcaataatt
tcagatggga
agctctatgg

ccteggaate
caatcattct
ctecattagtt
caaggacttt
ttttgatatt
agtagcagct
tgtcatcaaa
atatgttgat
cggtectttca
taatgctgga
getagagatt
atgcacctgt
ttttgactat
acttgcacca
ttaatcaggg
cagtgttctt
accagcaccyg
ttctaagaac
tactctacte
aaacttttga
ggcgategte
aaactcttta
atcaggtaayg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
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atgtgaaagc aatatataac tagacttagt ttccacagag agectccaaat caaccgttgg 1440
ctactagcct actaacataa tgaatggttg ccgtgcagga aactggcaag ttactttcag 1500
agttaaatta tattccatcc actttgtttt catctgaagt gccatatatc gagtttctgg 1560
atcgcgtgea tatcgcagag agaaaactaa gagcaaaggg tttatgggag gtteccacate 1620
cctggctgaa tctectgatt cctaagagca gecatatacca atttgctaca gaagttttca 1680
acaacattct cacaagcaac aacaacggte ctatccttat ttatccagte aatcaatceca 1740
agtaagtgag caaaatgcca aaagcaaatg cgtccagtga ttctgaaaca taaattacta 1800
accatatcca acattttgtg gtttcaggtg gaagaaacat acatctttga taactccaaa 1860
tgaagatata ttctatctcg tagcctttet ceecctetgea gtgccaaatt cectcagggaa 1920
aaacgatcta gagtaccttt tgaaacaaaa ccaaagagtt atgaacttct gcgcagcagce 1980
aaacctcaac gtgaagcagt atttgcccca ttatgaaact caaaaagagt ggaaatcaca 2040
ctttggcaaa agatgggaaa catttgcaca gaggaaacaa gcctacgacc ctctagcgat 2100
tctagcacct ggccaaagaa tattccaaaa gacaacagga aaattatctce ccatccaact 2160
cgcaaagtca aaggcaacag gaagtcctca aaggtaccat tacgcatcaa tactgecgaa 2220
acctagaact gtataa 2236
<210> 2
<211> 575
<212> PRT
<213> REH
<400> 2
Met Gly Leu Thr Ser Ser Leu Arg Phe His Arg Gln Asn Asn Lys Thr

1 5 10 15
Phe Leu Gly Ile Phe Met Ile Leu Val Leu Se¥°Cys Ile Pro Gly Arg
20 25 _ 30
Thr Asn Leu Cys Ser Asn His Ser Val Ser Thr Pro Lys Glu Leu Pro
35 40 . 45
Ser Ser Asn Pro Ser Asp Ile Arg Ser Ser Leu Val Ser Leu Asp Leu
50 55 60
Glu Gly Tyr Ile Ser Phe Asp Asp Val His Asn Val Ala Lys Asp Phe
65 70 75 80
Gly Asn Arg Tyr Gln Leu Pro Pro Leu Ala Ile Leu His Pro Arg Ser
85 90 95
Val Phe Asp Ile Ser Ser Met Met Lys His Ile Val His Leu Gly Ser
100 105 110
Thr Ser Asn Leu Thr Val Ala Ala Arg Gly His Gly His Ser Leu Gln
- 115 120 125
Gly Gln Ala Leu Ala His Gln Gly Val Val Ile Lys Met Glu Ser Leu
130 135 140
Arg Ser Pro Asp Ile Arg Ile Tyr Lys Gly Lys Gln Pro Tyxr Val Asp
145 150 155 160
Val Ser Gly Gly Glu Ile Trp Ile Asn Ile Leu Arg Glu Thr Leu Lys
165 170 175
[0003]
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[0004]

Tyr Gly Leu Ser

Gly

Gly

Gly
225

' Ser

Ile
Tyr
Lys
Thr
305
Glu
Glu
Phe
Ala
385
Trp
Glu

Ile

Thr

Gly

Pro

210

Glu

Val

Ser

Ser

Glu

290

Asp

Gln

val

Thr

Ser

370

Glu

Leu

Val

Tyr

Pro
450

Thr
195
Gln
Val

Leu

Leu

Asp
275
Lys
Leu
Ala
val
Gly
355
Ser
Arg
Asn
Phe
Pro

435

Asn

180

Leu

Ile

Val

Gly

Glu

260

Phe

Thr

Leu

Ser

Lys

340

Lys

Glu

Lys

Leu

Asn

420

Val

Glu

Pro

Ser

Asn

Thr

Gly

245

Pro

Ser

Phe

Asn

Arg

325

Leu

Val

Leu

Leu

405

Asn

Asn

Asp

Lys

Asn

Asn

Cys

230

Leu

Ala

Ala

Asp

Asn

310

Phe

Phe

Leu

Pro

390

Ile

Ile

Gln

Ile

Ser Trp Thr Asp Tyr Leu

Ala

val

215

Ser

Gly

Pro

Phe

295

Trp

Lys

Asn

Ser

375

Ala

Pro

Leu

Ser

Phe
455

Gly

200

Tyr

Glu

Gln

His

Ser

280

Val

Arg

Ser

Pro

Glu

360

Ile

Lys

Lys

Thr

Lys

440

Tyr

185

Ile
Gln
Lys
Phe
Met
265
Arg
Glu
Ser
Asp
Glu
345
Leu
Glu
Gly

Ser

Ser
425

Trp

Leu

73

Ser

Leu

Arg

Gly

250

val

Asp

Gly

Ser

Gly

330

Glu

Asn

Phe

Leu

Ser

410

Asn
Lys

val

Gly

Glu

Asn

235

Ile

Lys

Gln

Phe

Phe

315

Lys

Ala

Tyr

Leu

395

Ile

Asn

Lys

Ala

Gln

Ile

220

Sexr

Ile

Trp

Glu

Val

300

Ser

Thr

Ser

Ile

Asp

380

Glu

Asn

His

Phe
460

His

Ala

205

val

Glu

Thr

Ile

285

Ile

Pxo

Leu

Ser
Pro
365
Arg
Val
Gln
Gly
Thr

445

Leu

Leu

190

Phe

Thr

Leu

Arg

Arg

270

Leu

Ile

Asn

Met

350

Ser

val

Pro

Phe

Pro
430

Ser

Pro

Thr
Lys
Gly
Phe
Ala
255
val
Ile
Asn
Asp
Cys
335
Asp
Thr
His
ﬂi s
Ala
415
Ile

Leu

Ser

val
His
Lys
Phe
240
Arg
Leu
Ser
Axrg
Ser
320
Leu
Gln
Leu
Ile
Pro
400
Leu

Ile

Ala



ool %

Asn Asp Leu Glu Tyr Leu
475
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Gln
480

Val Pro Asn Ser Ser Gly Lys Leu Lys

465 470

Asn Val
495

Ala Ala Ala Asn Leu

490

Val Met Asn Phe Liys

485

Asn Gln Arg Cys

Ser His Phe

510

Glu Thr Gln Lys Glu Trp Lys

505

Gln Tyr Pro His Tyr

500

Leu

Gln Ala Pro

525

Ala Asp

520

Gly Lys Arg Trp Glu Thr Phe Gln Arg Lys

515

I.eu Ala Ile Leu Ala Pro Arg Ile Phe Gln Lys Thr Thr Gly ' .

530

Lys Leu
545

Gln Arg

<210> 3
<211> 2991
<212> DNA

<213> {E#

<400> 3

atggctaatce
aacggtatta
atcatctcceg
atctgececet
agtacattcc
tcecggeggag
aagtacgctg
aaaggggtgt
tcgaatggtyg
gaattggacyg
actgtttttg
gtgctaaact
atgttttttg
tttattgtceg
tttgggattt
gatttgtgta
tttaaaatag
taatatggat
gctaaaccca
gagagccaga
tttgttttag
agtcaataga
aaataaaata
cattttatga
cttagatggt
agttgcatta

[0005]

Ser

Pro Ile Gln

Gly Gln
" 535

Leu Ala

550

Tyr His Tyr Ala

565

ttecgtttaat
aaattgattt
cagectcteca
cctecaccge
aagtagcgge
taatcgtcaa
acgtggeggce
cgcecggttte
gaattggtgg
ttattactgg
ttttatagta
tcttgcacca
tacatattga
tacatatata
ttgtaatgta
gtatttcaaa
caacatttca
tttgaataaa
gaattgttct
attgttttgg
tcagcattca
aaatgattct
taacctaacg
tattacacta
atcctaaaac
atttgaacaa

Ser Ile

gatcacttta
acctaaatcc
tgacttcgga
tgatatctct
tegtggecaa
catgacgtgt
cgggacgtta
ttggacggat
tcaagtgttt
tacgeatctt
ttttcattkt
cacgtaagtc
atgttgttca
aataattaaa
catgcatgac
tatatcattt
gaatttttct
taatttcagg
atggagtgtt
accatgcacc
tttttcatta
tatgtcagag
gaaataatta
agagagttag
taaagttagy
aatctatgcea

540

Lys Ser Lys

555

Leu Pro Lys

570

atcacggttt
cttaacctca
aacataacca
cgtetectee
ggcecactect
atcactgacg
tgggtggatg
tatttgecata
cgaaacggte
ctaaactttg
tttgtaccat
ttcgaaacac
tgagaaataa
gacaaatttt
gcatgcatat
attttcttte
ttgaatttac
gaaaggtgaa
aggaggtttyg
taaacgggta
gtaattcegt
cttgattatt
ttttactaat
agacgtatgg
tacaagtttg
ttgaataaaa

74

Ala Thr

Pro Arg

taatgatcac
ccctetetac
cegtgacccee
aatacgecgce
taaacggcca
tggtggttte
tgcttaagaa
taaccgtegg
ctettgttag
atgtacatac
aggttttatg
aaaatgcgta
agtaattaca
cacaattggt
ggagctttte
gaataaagag
actttttaaa
atgttgacat
ggtcaatttg
cgtatcatca
ttcaatttet
tagtgatttt
cggataatgt
atcacaaaac
gaatttaggt
aaaagatatg

Gly

Thx

Pro
560

Sexr

Val
575

caaatcatca
cgatccttce
cggeggegta
aaacggaaaa
agecteggtce
aaaagacaag

60

120
180
240
300
360

gacggcggag 420

aggaacgttg
taacgtcctt
aacaacaaaa
ttttatagtt
acgcatctat
tatacacaca
agcgtgttaa
ggttttctta
gtggtatatt
ttgttattgt
gctegegaca
gaattataac
tattttacca
aaattttttt
tattgagata
ctgattaaaa
atgaagcttt
caaatgctta
gattatttta

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
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taaagtatag
ctttttgatg
actcaaatat
ataaacgtta
gttetgtttt
aatactatac
tctctaaatyg
tttacaaagg
gaaggtcaaa
caatctaaag
aagtattatg
atcategttt
tattcatcat
tgtgtaggtt
gcacgacgtg
atctttggga
gattctegat
gggactecget
ttatcttcaa
tgggacaatc
ggactactac
ataattaggt
agtaaagaag
gatctatttg

<210> 4
<211> 501
<212> PRT

<213> REK

<400> 4

Met Ala Asn Leu Arg Leu

1

Thr Lys Ser Ser

Leu Thr Leu Ser Thr
35

Phe Gly Asn

50

tccttgtaat
tcaatatata
actccaaagt
caatttggtt
agtttcatct
tgtaatatgg
aaattgtgta
accaagaacg
tatttcetate
tcgcetgatcect
atgatcccaa
ttatcatacc
catcatcgtt
attgacacat
gectactteg
ttatgggaac
tttcataacg
cttectctate
gaaccaaagt
gtatgtcegge
aatccgetac
tttgcaagga
attggattga
atcccaagaa

5

Asn
20

Ile Thr

Gly

Asp

Thr

cctaggactt
atccettgttt
ttagaatata
atcattttaa
attcacaaat
tttetttata
ggccaaatgg
tttgatatca
aaacggtgtc .
agtcaagcaa
tctoeccate
ataagatatt
acattttttt
taacgaaaac
atttcttgaa
tteckcatee
gtgttgtcaa
caacaaaccg
aaataaattt
gatgatacca
cccaaaggat

‘ttecaggtatt

gcattttgga
actgttatcet

Met Ile

Ile Lys

Ser
40

Pro

val Thr

55

Thr

Ile

Ile

Pro

Leu

gttgtctaat
attagagtca
gtcttctgac
aaaacagatt
tttatataat
tatgtgtgta
ttteggatge
atggcaaacg
gttgacacct
cacggtatca
atecagcaagg
taaatgattc
ttgcatetta
attaagttac
ccgtgtacat
ttggcttaac
agacattett
gaataagtac
ctatgaactg
gagatcgatyg
cttecagaag
aagattaagc
tcaaaatggg
ccagggcaag

Leu Ile
10

Asp Leu
25

Ile Ser

Gly Gly

cttgtettat
agetetttca
taattagaat
tggtcataat
tattttcaag
taaattaaat
tctacagtga
atattggagt
cttttttece
tetatgttet
tactacacat
atcattgcac
tgcttetcat
ttgeccgggat
gtcgaagaaa
ctctacgttce
cttaagcaaa
atacttctcet
attatgctgt
aagatgttat
tggagagegt
aatatctaat
atgatttttc
acatcttttig

Thr Val
Pro

Lys

Ala
45

Ala

Val
60

Ile

Ala Ala

Leu

Ser

Ser

Cys

Asn

gcgtgcaaat
ttagtcaact
cttacaaccg
atacgatgac
aaaatattga
gggattgttt
tttcacaact
cgactattta
accttcagat
tgaagtagcc
ttacatttte
cacattaaga
aatctactat
tcatatcaat
ataaactcag
ctaaatctecg
aatcagectte
tcattecatat
tattgttaga
atatattatc
taacgagaag

gcattatact

gaagaggaaa
a

Met Ile
15 |

Leu Asn

His Asp

Pro Ser

Gly Lys

1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
2991

Gln Tyr
75

Ser
70

Ser Thr Ala Ile Arg Leu

65 -

Asp
80

Asn Gly
a5

Ala Ala Gly Gln Gly His Ser Leu

90

Vval
85

Ser Thr Phe Gln Arg

Val Asn Met Thr Cys Ile Thr

110

Ile
105

Gln Ala Ser Val Ser Gly Gly Vval

100

Val Ala Ala Gly

125

Val Ser Lys Asp Lys Lys Tyr Ala Asp

120

Asp Val val
115

[0006]

75
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[0007]

Thr Leu

Pro
145
Ser
Ser
Thr
Gly
His
225
Thr
Ile
Val
Leu
305
Thr

Ala

val

Ile
385

Thr

130

Vval

Asn

Asn

Leu
210
Ala
Thr
Gly
Asp
VvVal
290

Asp

Lys

Ser

.PT0

370

Leu

Asn

Trp

Ser

val

Trp

Asp Val Leu Lys Lys Thr ala

Thr

Gly Gly Ile

165

Asp
150

Gly

val Leu Glu Leu

Ser

195

Gly

Pro

Phe

Val

275

Lys

Asp

Thr

Phe

Leu

355

Lys

Leu

Axg

180

Arg

Gln

Lys

Thx

Asp

260

Sex

Gln

Pro

Leu

Asp

340

Gly

ser

Lys

Asn

Gln

Phe

Arg

Lys

245

Phe

His

Ser

325

Phe

Leu

Arg

Gln

Lys
405

Leu
Gly
Ala
230
Asp
Leu
Phe
Gly
Leu

310

Leu
Trp
Ile
Lys

390

Trp

135

Tyr Leu
Gly Gln
Asp Val

Asn Pro
200

Ile Ile
215

Lys Trp
Gln Glu
Glu Gly

Pro Pro
280

Ile Ile
295

Pra Ile
Leu Pro
Asn Arg
Glu Leu

360

Leu Asp
375

Ser Ala

Asp Asn

His
Val
Ile
185
Glu
Thr
Phe
Arg
Gln

265

Ser

Ile
GIY
Val
345
Pro
Phe

Ser

Arg

76

Ile Thr
155

Phe Arg
170

Thr Gly
Leu Phe
Arg Ala
Arg Met

235

Leu Ile
250

Ile Phe
Asp Gln
Val Leu

Ser Lys
315

Phe Ile
330

His Val
His Pro
His Asn
Gly Leu

395

Met Ser
410

Glu

140

Val

Asn

Lys

Tyxr

aArg

220

Leu

Ser

Leu

Ser

Lys

Gly

Gly

Gly

Gly

205

Ile

Met

Ser

Lys

285

Glu
300
Vval
Ser
Glu
Trp
Gly
380

Ala

Ala

val

Ile

Met

CGlu

Leu

365

Val

Leu

Met

Gly

Gly

Pro

Glu

190

Val

Val

Ser

Asn
270
val

Ala

Asp

Asn
350
Asn
Val

Leu

Ile

val

Thr

Leu

175

Met

Leu

Leu

Asp

Asn

255

Gly

Ala

Lys

Thr

Asp

335

Lys

Leu

Lys

Pro

Ser

Leu
160

val
Leu
Gly
Asp
Phe
240
Asp
val
Asp
Tvr
Leu
320

Val

Leu

Asp

Pro
400

Glu

415 .
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Ile Asp Glu Asp Val

Pro Lys Asp Leu Pro

420

435

Phe
450

Thr
465

Phe

Gly

<210> 5

<211> 3302
<212> DNA

Cys Lys

Ser Lys

Ser Lys

Gln Asp

Glu Asp

Glu val

Asp Ser Gly Ile

Trp Ile

Ile Tyr Ile Ile

Glu
440

Lys
455

470

Arg Lys
485

Ile Phe
500

<213> RE#

<400> 5

atggcgagtt
attactctct
cacaacgaat
gatttcggce
gacatcacag
cgtggtcacg
atgcggtcca
gacgtggacg
acgecceggttt
ggaattagtg
gttattactg
gattttaact
tttcgtettt
attgtttgte
atcaatctaa
taggtggttg
aaaattggtg
tagaagatta
gaaacaaaga
tagtatatag
aaccaactaa
aatttcgtgg
gttcatataa
gcggacacaa
gcagtggttt
ttacatacaa
taaaccgcag
caaccaaaaa
gacaaaactc

[0008]

ataatcttcg
caactccgat
tegecggaaa
acgtcaccaa
atctcataaa
gacacagcca
tggtaaaccg
ctgegtgget
cttggacgga
gacaaacgtt
gtacgtacca
tcgtacgttt
ttcattttag
tetgtttatt
tcaccttttt
taaacgtaga
gttggtctaa
atcaatattce
aattttggta
ttttgttaaa
actttttttt
attcgaagtc
cccggtgaac
ccgtcaatag
ggggtaaaaa
ataaacatgg
ataaattaga
aaaaatggtc
aaaagttcat

Asp Leu

ttcacaagtt
cacaaccaac
actcecacctece
aatecttcect
actctctttt
cegtggecaa
ggatcgaggt
atggattgag
ttatttgtat
tcggtacggt
cgatcttttt
ctgatagaca
atctgecgegy
tatttctcga
tggtcttaag
cgcattaaaa
gattataaac
ttggtgtttt
gtatacatta
acgcgattta
ttgaataatt
aaatttctge
aaacagacaa
atcagaccgt
aaatagaaga
tgcgcaacgg
ccgetttgte
ccacgccceat
aacgtttggt

Glu His

Phe Asp

Gly Leu
425

Ser Val Asn

Ile Lys Gln

Phe Gly
475

Pro Lys
490

cgtcttatag
acatcaccac
tectectect
teccgeegtet
gactctcaac
gceteggeta
atcaaggtgt
gtgttgaata
ttaacagtecg
ccacagatca
cacacagaga
acaaagaact
ccatttttgg
acttgttgat
attagaaaga
aaatattggt
ttgatattaa
aacaacagat
cgtgtagttt
tttagtaaca
atgttctata
gaaatttaca
ttaagggttt
tttttattta
aaaccgcagc
tttattgtec
cgctgectcee
gattttacac
cctaaccagg

7

Leu Gln Ser
430

Glu Lys Ile
445

Tyr Leu Met

Ala Thr

Ile Arg

His Tyr

460

Ser Lys Trp

Lys Leu Leu

caataacaat
aaccatggaa
ccgtegaate
taatccctte
tgtcttttece
aagacggagt
ctaggacctg
aaactttgga
gtgggacgtt
ctaatgttet
ttaaaaaaaa
tegtacgttt
ttatgctatt
agcttttctt
agatacggac
ttttttattt
tgcaaaggte
tatttcatca
tgttagttta
cattagtata
tttettacte
tggtcatata
gaatggttac
ccattcateca
ggaccaattc
gcctcaaaaa
attcatagac
gaggtttctt
tgtaatggat

‘Asp Asp
480

Ser Pro
495

agtaatcatc
tatcctttca
agccgecaca
ctecegttgaa
tttageccget
tgtggtcaac
tttatatgtt
gttagggtta
atcaaacggc
agagatggat
cagtaatagt
ttecgaagttt
gtttgtttgt
cttttcacac
taggtaaaaa
tttgataage
gatctagcaa
ttaaaatcgt
ttaaaaaaaa
ttacacgttt
aaattatgca
ttataaaact
ggcggttggg
attatattce
cataccgttt
tgaaatggac
taaaaaaaaa
gtggcgtaag
taagtaacag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
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tcaattttct
tgttggtcte
ataaacataa
aatagtttta
attcttacat
ggtcaaattt
ggatctttte
aattaaactt
aaaattctat
ggttaaggtt
cgaaaacgga
ataactggag
aacgacatcy
acacagtcaa
atctttatge
ggaggagtta
gtatatggat
atgggatgtt
tgatgatggt
tgtttatect
cattttegtt
ggaatgatcg
taagatccege
agttttgtga
aaggatgggt
atgatcccaa
ag

<210> 6
<211> 523
<212> PRT
<213> BB}

<400> 6

Met Ala
1l

Ile Val

Pro
35

Proc Gln

Thr Ser Ser

50

Vval Thr
65

Lys

Ile

tattatagcet
aagtgtagtt
tttaatgata
tttcaaactce
aacggtccaa
tattttatag
ttcgeggtgt
gaagtagctce
gaaatttatg
tctatacata
cggtgtagat
atccacgtat
tgtcatctac
cgaggteegt
attattcaat
agcgatagtt
ttcctaaace
ccacatccat
gtttttaagg
atgaatecgea
ttggaatceg
gatgtctgece
gggttttgac
ggatgctaat
tagacatttt
aatgatatta

5

Ile Tle
20

Trp aAsn

Ser Ser
Ile

Phe P

gtatccatta
agattacgaa
ccgactttag
gttgcattgt
gtttgttgaa
gaaaaggaga
‘taggaggttt
cgaaaagggt
aatgaacata
gatttcteeg
ttcttagaag
tatccaccgt
tgcettgaag
acatacatac
tatattaatt
taaaccatgt
gagttcgaac
ggcttaatct
gtattatcect
acaagtaagt
aaatattcectt
gctatacceg
aattgggagg
atgggggtta
ggtcegaggt
tcacagggac

Ser Tyr Asn Leu Arg Ser

Thr Lieu Ser

Ile Leu Ser

40

Ser Val Glu

55

ro Ser Ala
70

Gln

Thr

Hisg

ser

val

tgteccacata
gactttcaag
cactctagge
tgtatcaatt
atagtttact
gattgcaact
gggtcaatte
atgttaaatt
tatgcatttt
aattcacaag
gttecattat
ccgatcactt
tcgtcaagta
aatcataaat
tactttagtt
aagagggttt
cggagagcta
cttegtacca
aagaaataac
ttaactegat
acaagctaat
aggaagatgt
cttttgateca
tacaatatct
ggaatatttt
aaaatatatt

vVal Arg

10
Pro Ile
25

Asn Glu

aAla Ala

Ile
75

Leu

Phe
90

Thr Asp Leu Ile Lys Leu Ser Asp

Asp Ile
: 85

His Ser His

105

Ala Ala Gly His Gly

100

Pro Leu Arg

[0009]

78

tgcatecata
ttcecattttt
tcaaaacaag

aattgtgtta

tactaaactt
tgttccaagg
ggcattataa
tgtaaattat
tggatttttg
agatcaagaa
ggtggaccat
gaggatcgece
ttacgacgaa
catacatgta
atttaactta
atgtacgaga
aacctgaaat
aaaactcaaa
atcactagcg
attgcaaaat
tttatgegge
attttatgeg
agaaaacatg
tecttatcat

cgtagagaga

tcaaaaaata

Leu

Thx

tacattacac
tggttaggag
tacagaagag
gtctttgtat
ttectaatgg
acatgaactce
caagagccag
gcaactacag
taggccaagt
cgagtgatat
ggeecacegyg
tcaatggtca
acttctcaat
taattgggag
tgcaggaaat
aagatgtgac
ccaaaggeca
tecteccaaatt
gtectgttet
ttactatcta
gtrtttagge
gtagggtttt
gaaatactga

-tcatecacaag

aaatataaat
aactcgagtt

Ile Ala Ile Thr

15

Thr Asn Thr Ser

30

Phe
45

Thr
60
Pro

Ser

Axrg

Ala Gly Lys Leu

Asp Phe Gly His

Sexr Ser Val Glu

80

Gln Leu Ser Phe

85

Gly Gln Ala Ser

110, .

1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
32490
3300
3302



CN 102174540 B

F

¢l

=

9/30 17T

[0010]

Ala

Arg

Ala
145

. Thx

Leu

Ile

Gly

225

Glu

Phe

Gly

Asp

Ala

305

Lys

Glu

Asp

Leu
385

Lys

Gly
130

Trp

Pro

Ser

Thr

Thr

210

Gly

val

Ser

val

Asn

290

Ser

Leu
val
Leu

370

Phe

Asp
115

Ile

Leu

Val

Asn

Asn
195

Cys

Leu

Ala

Glu

Asp

275

Trp

Met

Ser

Thr
355

Lys

val

Gly

Lys

Trp

Sexr

Gly

180

val

Ser

Gly

Pro

Phe

Val

Vval

Ile

val

Ser

Glu

. 150

Trp
165
Gly
Leu
Lys
Gln
Lys

245

Thr

260

Phe

val

Asp
340
Tyr

Ser

Pro

Leu

Ser

Lys

Glu

325

Ser

Met

Lys

Lys

Ile

Glu
Asp
Phe
230
Axg
Arg
Glu
Thr
Arg
310
Thx
Leu
Asp

Gly

Thr
390

val

Arg

135

Val

Asp

Ser

Met

Met

215

Gly

Ala

Asp

Gly

295

His

Ser

Asn

Phe

Gln

375

Gln

Asn Met Arg Ser Met Val

120

Thr

Leu

Gly

Asp

200

Asn

Ile

Lys

Gln

Ser
280

Gln
His

Leu
360

Trp

Ile

Cys

Asn

Leu

Gln

185

val

Ser

Ile

Glu
265
Ile

Pro

Val

Val
345
Asn

Asp

Serxr

79

Leu
Lys
Tyx
17 D‘
Thr
Ile
Asp
Thr
neu
250
Arg
Met
Pro
Ile
Thr
330
Arg
Arg

val

Lys

Tyx

Thr

155

Leu

Phe

Thr

Leu

Arg

235

Arg

Val

val

Ser

315

val

Gly

val

Pro

Phe
395

125

Val Asp

140

Leu

Glu

Thr Val

Arg
Gly
Phe

220

Ala

Phe

Ile

Asp

TYT

Lys

205

Phe

Axg

Leu

Ser

His

- 285

Asp

300

Asn

Phe

His
380

Asp

His

Leu

Glu

Met

Thr

365

Pro

Asp

Asn

val

Leu

Gly

Gly

190

Gly

ala

Ile

Lys
270
Gly
Leu

Glu

Glu

TYT
350
Gly

Trp

Gly

Arg

Asp

Gly

Gly

175

Pro

Glu

val

Lys

Ile

Asp

Ala

Leu

160

Thr

Gln

Ile »

Leu
240

Asp

255 -

Thr

Pro

Arg

Val

Met

335

Glu

Glu

Leu

val

Asp
Pro
Ile
Val
320
Glu
Lys
Leu

Asn

phe
400



ool %

CN 102174540 B

10/30 7T

Thr Ser
410

Leu Ile

405

Lys Gly Ile Ile Arg Asn Asn

Asn
425

Tyr Pro Met Asn Arg Asn Lys Trp Asp

420

val Gly Phe

Val Phe Tyr Ala

440

Glu Glu Asp
435

Pro

Glu Ala Phe Asp Gln Glu Asn

455

Phe Asp Asn Trp
450

Gln
475

Ala Asn Met Gly val Ile

470

Phe
465

Cys Glu Asp

Phe
490

Ser Gln Glu Gly Trp Val Arg His

485

Ser

Asp
505

Phe Val Glu Axg Pro Lys

500

Lys Tyr Lys Tyx

Gly Gln Asn Ile Phe Gln Lys Ile Asn Ser Ser

515

<210> 7
<211> 2782
<212> DNA

<213> g EHERX

<400> 7

atgactaata
ccaaccttaa
acggtcctaa
gacgaaaatc
cgtttegeta
aaagtggctg
gtegtegtga
gcagacggga
gcggtggata
gggacgttgt
aacgttcatg
tacaattttt
gaaacagtat
acatcagcga
gttacaaatt
atcacgtttt
ttataaataa
cttgctctce
tcggtattat
tgcatctata
tttgatttgg
tttatatact
taaatcctag

[0011]

ctetectgttt
tcaaatcaga
ccgateectt
ccggegeegt
acggaggatt
ctcgaggeca
acatgacgtg
cttacgctga
gaggcegtcetce
cgaacgctgg
agcttgacgt
taattttttg
ctatgatctt
tatatatatc

tgattctcaa.

ggtcagaaat
ctecggagtt
aaagttaaac
aacgagggce
gtgtaatcaa
ttggaacgta
tttgttgaat
gacttgctcg

520

aagcctcate

tgagggcatt

ctccatetct
cctetgeect
ctcttacaat
aggccactcce
tctegecatyg
cgtggcetgee
gecggttaca
aatcggtggt
tattacecggt
gtaatataaa
ctagatgctc
acatgcatgt
ggtaaaactc
acatatccectt
tgttcacaat
cctgaattgt
aggattgegt
tttataattt
cgtatatata
taaatctgat
agtgtaatct

accctaataa
gatgttttet
geegettete
tcctecacca
aaaggctcaa
ctecegtggee
gecggetaaac
gggacgatgt
tggacggatt
cagacgttta
acgtaaatac
ttttagtacgg
tttttttgte
gtattattga
acacgecata
cattaacagt
actaaattte
tctatggagt
tggatcatge
taatgtagtg
ataagtcaaa
tttgettacg
tgtcttatge

80

Gly Pro Val

Arg Met Ser Ala Ala

430

Leu Val
415

Ile

Leu Arg Ser Ala Gly

445

Met Glu Ile
460

Tyr Leu Pro

Gly Pro Arg Trp Asn

Met Ile Lieu Ser

510

cgetitttat
tacccecatatce
acgacttegg
cggaggtgge
ccagccccege
aagcctetge
cagcggeggt
gggtggatgt
atttgtatct
gacacggcecec
caaaacttca
ctcaactctt
tgcaagecttt
tgataatata
accagtataa
agttatgcta
aggaaaaggt
tttaggaggt
acccacaagg
gtcctaaate
aggctgattt
ttttattaga
ttgcaaatct

Leu Lys

Tyr His
480

Ile
495

Pro

aagtttaacc
actcaacctt
taacataacc
tegtctecte
gtctactttce
acccggaggt
tgttatcteg
tctgaaggeg
cagcgtegge
tcagattagt
ctaatctegt
aattaagaat
aatitgtagta
taatgtttta
aactccaaaa
taatttgtga
gaaatgatga
ttgggtcaat
gtatgtatca
caahatttga
tgaagacgaa
ttctgegtaa
tgttgatgte

60
120
180
240
300
360
420
480
540
600
660
720
780
840
9500
960
1020
1080
1140
1200
1260
1320
1380
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aatatctaat
tgctataaat
gtttatcget
aatagaccat
atatacaaat
aagagaccaa
tcaacttatg
aagagtcgca
ttatgacaga
ttatcttecac
aagtaaatat
gaatcatttt
acgcttatta
tttegcecteca
ccgaaacgaa
taacatcttt
tettectaaac
gtaaatattt
attgttaaca
ggacgaagat
gcaagaactt
. gattaaggaa
aaaatgggat
aggacaagac

<210> 8
<211> 524
<212> PRT

213> gE K

<400> 8

Met Thr Asn Thr

1

Ile Serx

Phe Leu

Ile Ser

50

Gly Ala
65

Arg Phe

Ala Ser

Leu Thr

Pro Ile
35

Ala Ala

cttttttatt
tgtgtacgta
atagtgattc
acaatccaag
ctgcaggtga
gagcegtttaa
atgtcaaatg
tctcttgtga
accaccctte
acaatcagta
atcacatgat
caagcattac
aataatcatt
gggtttatgt
gaagataaac
gtceceggggt
caaacctcaa
actttttgat
agaatttatt
gttttktatg
gaaaatctca
tatttgatge
gattttttaa
atatttaatt

Leu
Pro
20

Ser

Ser

Cys

Thr

Leu

His

atatttecct
tagactttag
aaaggtctat
gaagatgatc
aatggtcteg
tatcaatgac
gcttecgtaga
atgaccaccg
ccattattga
tcatcaccaa
ataaataaat
tcatacacat
tttgtttgta
tcgtacaaga
tcagatecttt
ctcgaatcceca
cttetggtgt
tttgttttat
ttattaatag
tgateggatt
acgacaaggt
actatacaag
gaaagaaaat
aa

Leu Ser

Leu Ile

Leu
40

Asn

Asp Phe

Leu

Lys

Thr

Gly

acgtaagttt
ataaaaagtt
atatgattct
ttaaatggac
catactctac
caatgatctc
cacctcettte
gatcatctat
ccaggtacta
ttaccatecat
cgttcaaatce
ctacgaatca
ggtgattgac
tgttecgtat
aggactatgg
agattttcat
tactctette
ttgaaagtat
atggaacaac
actgcaatca
tattcagttt
aaaagaagat
tatgtttgat

Ile Thr

10
Ser Asp
25

Val Leu

Asn Ile

tagatatagt
gtggtegett
tggtttttet
taatttatgg
agtgackttct
ggagttgact
tteecactet
gttctcgaag
aaatccatta
cacttgtcat
ttttttttta
cegtgaccat
acgttaagta
ttcgatttct
gaagttecte
gatggtgtta
tatcceacaa
atcccaataa
cgcatgtcaa
gectggtggat
tgtgaaaact
tgggttaaac
cccaaaagac

Leu Ile

Glu Gly

Thr Asp

45

Thr
60

Asp

Thr
Ile
30

Pro

Glu

Vval Leu

Ala Asn

Thr Phe

Cys

Gly
85

Lys

Pro Ser

70

Gly Phe

Val ala

Ser

Ser

Ala

Thr

Arg

Thr Glu Val

15
Asn Gly
90

Lys

Gly Gln Gly

Ala

Ser

His

Arg

Thr

Sexr

tattttaaac
gecacctattt
ttttgaaaaa
atataaattg
cggcttttaa
ttttggaagg
ccgatcaaac
tagccaagta
ttcatgatga
atatgatcca
aagaataaaa
atataaccat
gaactctagg
tgaaccgtgt
atccatggct
ttaatggcct
accgaaacaa
tgtatgttaa
cgatgacacc
ctcaaaattg
cgggaattaa
attttggacc
tattgtctcee

Leu Phe

15

Asp Val

Phe Ser
Asn

Pro

Leu
80

Leu

Ser Pro
95 -

Leu Arg

100 105

Gln Ala Ser Ala Pro Val val val

115

Gly Gly

120

Gly

[0012]

81

110

Met
125

Asn

Thr

Cys Leu

1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2782
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[0013]

Ala

Tyr

145

Ala

Leu

Phe

Thr

Leu
225

Leu

Leu

Asp

305

vVal

Asp

Phe

Arg

His

385

His

Met
130

Ala

Val

Ser

Arg

Gly

210

Phe

Ala

Ile

Ile

Met

290

Gln

Leu

Gln

Met

Asn

370

Pro

Asp

Ala

Asp

Asp

val

His

195

Lys

Arg

Leu

Ser

275

Met

Thr

Glu

Val

Phe

355

Glu

Trp

Gly

Ala Lys
Val Ala
Arg Gly

165

Gly Gly
180

Gly Pro

Gly Glu

Gly val

Ile Ala
245

Tyxr Ser
260

Met Thr
Ser Asn
Arg Val
Val aAla

325

Ile Asp
340

Val Gln
Glu Asp

Leu Asn

Val Ile
405

Pro Ala Ala val val Ile

Ala
150
Val
Thr
Gln
Met
Leu
230
Leu
Asp
Asn
Gly
Ala
310
Lys
Thy
ASp
Lys
Ile

390

Asn

135

Gly

Sex

Leu

Ile

Met

215

Gly

Asp

Phe

Asp

Phe

295

Ser

TYx

Leu

val

Leu

375

Phe

Gly

Thr

Pxo

Ser

Ser

200

Thr

Gly

Hig

Ser

Leu

280

Val

Leu

Tyr

Ser

Pro

360

Axg

val

Leu

Met
val
Asn

185

Asn

Cys

Leu

Ala

Ala

265

Gly

ASp

Val

Asp

Axg

345

Ser

Pro

Leu

82

Trp Val
155

Thr Trp
170

Ala Gly

Val His

Ser Pro

Gly Gln
235

Pro Thr
250

Phe Lys

Val Asp

Thr Ser

Asn Asp
315

Arg Thr
330

Thr Leu
Phe Asp
Leu Gly
Gly Ser

395

Leu Asn
410

Ser
140

Asp
Thr
Ile
Glu
Lys
220
Phe
Arg
Arg
Phe
Phe
300
His
Thr
Gly
Phe
Leu
380

Arg

Gln

Ala

val

Asp

‘Gly

Leu
205

Leu
CGly
Val
Asp
Leu
285
Phe
Arg
Leu

Phe

Leu
365

Trp

Ile

ASp

Leu

Gly

190

Asp

Asn

Ile

Lys

Gln

270

Glu

Pro

Ile

Pro

Ala

350

Asn

Glu

Gln

Sexr

Gly Thr

Lys Ala
il60

Leu Tyr
175

Gln Thr
val Ile

Bro Glu

Ile Thr

240

Trp Ser
255

Glu Arxg
Gly Gln
Leu Sex:

Ile Tyrxr
320

Ile Ile
335

Pro Gly
Arg Val
Val Pro
Asp Phe

400

Thr Ser
415
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Gly Val Thr

Thr
435

Met Ser

Gln
450

Leu Ser

Asn
465

Asp Lys

Glu Tyr Leu

Gly Pro Lys

Lys Arg Leu

Leu Phe Tyr
420

Met Thr Pro

Ala Gly Gly

val Ile Gln

470
Met His Tyrx
485
Trp Asp Asp
500

Leu Ser Pro

Pro Thr Asn
425

Asp Glu Asp
440

Ser Gln Asn
455

Phe Cys Glu
Thr Arg Lys
Phe Leu Arg

508

Gly Gln Asp

Arg Asn

Val Phe

Trp Gln

Asn Ser

475

Glu Asp
490

Lys Lys

Ile Phe

515

<210> 9
<211i> 2805
<212> DNA

<213> BEH

<400> 9

atgacgtcaa
ctaaacgtgg
accgtcecacce
gaagagccat
acagcttacg
aacggacaag
gggacgcccea
ttatgggteg
gattacttgt
tttcaccatg
taaaacattc
aattgatacc
aggctattcc
atctctecteg
cectggeggg
tattttggat
tattgtattc
gtcaattaaa
attggagatc
acggctctgt
tcgttgatca
ttgatgaata
tatttagttt
taacttaaat
tttteccacct
gtttatcact

[0014]

getttettet
gceccagtga
cttccgactt
tggccgtget
gttcagccac
ccgeggeggg
agccactcegt
atgtgttgaa
atctaaccgt
gtcctcaaat
aagttcatat
aaaaagtagg.
atggagttct
aaccagctcc
tccatacgtt
aataaaaccce
gagcttcaaa
gtttgattac
ttctttette
tttgtattge
ggtcactttce
tctggaagga
atatgattga
ttggaagagg
gaacttaata
agcgaattaa

520

cctgacgtte
getectecge
agcctecgte
tcatccatca
ggecgtttecg
gaggaacggt
ccgaccggat
gaaaacgttg
tggaggtaca

tagtaacgtc.

attttaaatg
gaaaggagag
tggtggatta
ccaaagggta
gtaatctttt
taaaatggta
gtgtttacgg
gtggaaggtt
tectceccacgta
cttgagatca
attattcact
tttaacgcta
aagtggtcte
acatgaagaa
atgcacattt
tcatggttac

gccatatgta
atcggagceca
tectcagact
tecggcecgaag
gtctcageee
gtggtggttg
gaaatgtatg
gagcatggcet
ctcteccaatg
cttgagctcg
cttttgtetg
gtgatgagat
ggtcaatttg
atattttttt
tagtttttac
tattgtgatg
aggaccaaga
ttgtgattgt
accccgtcaa
ccaagaacta
tagaaaaaag
tgcgactatt
catagtattt
gaagccagag
atataattat
taattaagta

83

Lys Trp Asn

430

Tyr Val Ile

445
Glu Leu Glu
460

Gly Ile Lys

Trp Val Lys

Phe
510

Ile Met

Asn

aactgatcat
tagatgtcga
teggtatgct
acgtggcacg
gaggeccacgyg
aaatgaacca
tggatgtatg
tagcaccaaa
caggaatcag
acgttgtaac
aagttttact
gctcagaaga
ggatcatcac
aatgactagce
tgttgatggt
acaggtgaga
gtacttaatc
ggacgaagga
gatctectet
ccacgactece
cgatatttte
gggaaatcat
ttgttgtgte
aggatctaca
ttttcttett

gtggacaggg

Asn Axg
Giy Leu

Asn'Leu

Ile Lys

480

His Phe

485

Asp

Pro

agcegtgggt
cggccactte
gaagtcacct
actcgtcaga
ccattccata
cggcgtaacc
gggtggagag
atcatggacg
tggtcaagct
tggttagtat
aataacaaga
agagaacaca
tegagcacga
tatcaaaaat
attttkttata
tggatacggg
tcaatgcatg
ctegtcaaca
gttagttcea
gactccgaaa
attttttata
tatgaaaaaa
gactttatta
gagatctagc
ctaaagttta
tcatggacca

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
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ctcactcacc
tactggaatc
attttectat
gttgagattc
caatatgtgg
ttatgggagg
ttcgataaag
taccccatga
cttectctaga
ggygattaat
ggtacatggg
aacaacactt
attgggttta
tcctagacca
gatattgteg
tcagccgtga
acggacggtg
gagttctgtg
gaagagtggg
tttgatecge
ttgtttcete

<210> 10
<211> 536
<212> PRT
<213> RE ¥

<400> 10

Met Thr Ser

1

Ile Ala Val

Ala Ile

35

val
50

Ser

Ala Val

65

Thr
His

Gly

Glu Met
115

val

Pro Asp

130

[0015]

Asp

Ser

Leu

Ala Tyr

Ser

Glu

aaataatgat
ttaacttatc
tccagatttt
tgatgaagaa
actttctcga
ttccacaccc
gegttttcaa
acaaagacaa
aaaaagaata
tagtggtecea
attgtccgaa
cgteggetceg
tttgttttta
aaccgatcte
ttgetgacgt
cgccggatga
aagagacaca
aacaageccaa
tggctcattt
gacacatact
cgtcgtegte

Ser Phe
' 5

Gly Leu
20
Val Asp

Ser Asp

His Pro

Leu
Asn
Gly
Phe

Sexr

tecctetttac
cttggttttg
gtatattaaa
attgaatttc
cegggtacac
atggctcaac
gggecattttg

gtaagtcttg:

aaacgagttt
agaaaazaag
aaacgttgtce
tatttctett
agttcctaga
aacgaacccet
gtcgtaattt
ggaagttttc
gaagctagag
gatcaatgtyg
tggggacaag
cgctactggt
ttcttegtea

Leu

val Gly

Phe

40
Gly Met
55

Ser Ala

70

Gly Ser
85

Ile Asn
100

Asn His

Met Tyr Val

Ala

Gly

Gly

Thr ala

Gln Ala

Thr
120

val

Asp Val

135

Leu Thr

tcttaagttt
gtaggetttt
tgtcgatttt
ataccgacat
aaggcegaat
ctettegtge
ggaaataaaa
acattaccat
tgcattgcat
tttgtcaaaa
cacatgtgca
tttgttttgt
actcatggtg
ccgcacatca
gatgttattg
tatctggtag
tatctgaaag
aagcagtate
tgggatcggt
cagagaatct
gcggcettecat

Phe. Ala

10
Glu

Pro Ser

Val His

Leu Lys Ser

val
1%

Glu Asp

Phe Pro Val

90
Ala Ala
105

Gly
Pro

Gly

Trp Gly Gly

84

aattttaata
atagcaacac
ttttettett
cggtctttac
tgaageteeg
caaaatcaag
caagtggece
tgattactac
gcatgcaaag
ttgaaaaaaa
tegaaccagce
gaccaaatce
ggtgggtcce
ttgattatta
tcagatggga
ctctattgag
atcagaaccy
ttccteacca
tcagaagett
ttcaaaaccc
ggtga

Ile Cys

Leu

Leu

Ser
45

Pro

Pro Glu

60

Ala Arg
Ser
Asn

Arg

Pro
128

Lys

Glu
140

Leu

Lys
Arg

30
Asp

Glu

Leu

Gly
110

Leu

Trp

aaaccaactc
ggttttttta
gtttcaggaa
aacggattta
gteccaagaat
aatctctgac
tattcttatc
ttctaaattt
ttacacttgt
ctagacacgt
taagattgac
gatggtccag
aatcagatte
cattaatata
cgagaggagce
atcagcttta
tcggatettg
cgcaacacag
aaaggctgag
atctttgtct

Leu Ile

15

Ile Gly

Leu Ala

Pro Leu

val arg

80

Gly His
95

Val val

Val Arg

val Asp

1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2805
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[0016]

val
145
Asp
Ser
Leu
Glu
Gly
225
vVal
ASp
val
Ser
Ser
305
ASp
Lys
val
Lys
Lys
385

Gly

Lys

Leu

Gly

Asp

Asn

210

Ile

Arg

Gln

Glu

Ser
280
Asn
Ser
Leu
Asp
Asn
370
Ser

Asn

Trp

Lys
Leu
Gln
Val
195

Thr

Ile

Glu
Gly
275
Phe
Gly
Asp
Asn
Phe
355
Leu
Arg

Lys

Asp

Lys

Tyr

Ala

180

val

Arg

Thr

Ile

260

Phe

Phe

Ser

Ser

Phe

340

Leu

Ile

Thr

Glu

420

Thr
Leu
165

Phe

Thy

Leu

Arg
Arg
245
Leu
val
Ser
vVal
Glu
325
Ile
Asp
Glu
Ser
Ser

405

Arg

Leu Glu His Gly Leu

150

Thr

His

val Gly

His Gly

Gly Lys Gly

Phe

Ala

230

Val

Ile

Ile

Pro

Leu

310

Ile

Pro

Axg

Val

Asp

390

Gly

Ser

200

His Gly.

215

Arg Ile

Leu Tyr

Ser Met

val Asp
280

Arg Asn
295

Tyr Cys

val Asp

Thr Ser

val His
360

Pro His
375
Phe Asp

Pro Ile

Ser Ala

Gly

Pro

185

Glu

Val

Ser

Ser

His

265

Glu

Pro

Leu

Gln

val

345

Lys

Pro

Lys

Leu

Val
425

85

Thr
170

Gln

val

Leu

Leu

Ser

250

Gly

Gly

val

Glu

Glu

330

Phe

Ala

Gly

Ile
410

Thr

Ala

155

Leu

Ile

Met

Gly

Glu

Pro

Ser

Ser

Axg

Gly

220

Pro

235

Phe

Gln

Leu

Lys

Ile

315

val

Thr

Glu

Leu

Val

395

Pro

Lys
Leu
val
Ile
300
Glu
Thr
Leu
Asn
_3 80
Phe

Pro

Asp

Lys

Asn

Asn

Cys
205
Leu
Ala
val
Lys
Asn
285

Ser

Lys

Ile

Asp

Lys

365

Leu

Lys

Met

Glu

Ser
Ala
val
190
Ser
Gly
Pro
Phe
Phe
270
Asn
Ser
Asn
Leu
Leu
350
Leu
Phe
Gly

Asn

Glu
430

Trp

Gly

175

Leu

Glu

Gln

Gln

255

Asp

Trp

Val

Met
335
Gln
Arg
val
Ile
Lys
415

val

160

Ile

Glu

Glu

Phe

Arg .

240

Glu

Arg

Ser

His

320

Lys

Sex

Pro

Leu

400

Asp

Phe
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Arg Ser Ala Leu Thr Asp Gly Glu Glu Thr
440 445
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Tyr Leu Val Ala Leu Leu

435

Gln Asn Arg Arg Ile Leu Glu Phe

460

Glu Leu Lys

455

Gln Lys Leu Asp

450

Tyr

His Ala
480

Val Lys Gln Tyr Leu Pro

475

Ile Asn

470

Cys Glu Gln Ala Lys

465

Arg Phe
495

Phe Gly Asp
490

Thr Gln Glu Glu Trp Val Ala His Lys Trp Asp

485

Ala ‘Thr Gly
510

Pro Arg His Ile Leu

505

Arg Ser Leu Lys Ala Glu Phe Asp

500

Phe Pro Pro Ser Ser

525

Ser Leu Ser Leu

520

Ile Phe Gln Asn Pro

515

Gln Arg

Ser Ser Ser Ser Ala Ala Ser Trp

530

<210> 11
<211> 1936
<212> DNA
<213>REHF

<400> 11

atgcttatag
tgctgecttet
tttgaacatg
gcggtcettac
atgggcacte
caagctcaaa
caggtctaca
ataaacattt
ctgcatttaa
catggaccac
gcagtattcg
gagattceeg
cgagatccta
tttaggtcag
ggtaaacaat
gtataatgga
ggaccaagag
gataataaac
tttagaagca
gtatttgaag
tcggtagaat
ccaatccagg
acaacggagg
cgatcgaaag
aaaatcaatg
ccagtcatcg

[0017]

taagaagttt
ctagcagcat
tccatcacge
atcccaaatc
attcacagcect
caagacatgg
gtgtggattc
tgcatgagac
ctgtaggtgg
agatcagcaa
tgttttgaaa
agaatagcta
aactgtacaa
tttggcatca
aaataaataa
caggtaaaat
caactaatat
aggacaggcc
agccaattca
caagataaca
cttctttggt
aagtgaaaga
tagcatatga
ggcagtggga
aatttgcaag
tctacccagt

535

caccatcttg
ttettetttg
ctccaaagat
ggtaagcgac
tacagtggca
aattgttata
ccetgcteeca
cctcaagtac
tactctgtce
tgttcatcaa
gcatagactc
cccactaatg
agaggcagaa
taacgecgggce
aaaacttaaa
ggataagagt
ctgcccaggg
tcctgaacag
agtttgatgg
aagacgtaat
agatgacatt
aacattatca
agcattcttyg
ggtgccacat
aggtgtattt
gaacaaatca

cttcteaget
aaggegettce
tttggaaatc
atcgectcaa
gcgagaggtce
cacatggaat
tatgttgatg
gggcttgeac
aatgctggaa
ctggagattg
tatatggttg
tcatgcctat
cagcgactta
aagaatageca
aactgaacac
gttatacctg
ccacaaattce
ctggaggttg
aaggactctg
caaccaggtg
cattggaact
gagctaagcet
gacagggtac
ccatggctga
ggaaacatac
aagtaagaaa

86

geatageectt
ccctagtagg
gataccagtt
cgatacgaca
gtggacattc
cactecatce
tgtctggtgg
caaaatcatg
taagcggcca
tcacaggtta

gtgactatta

ttattgactg
tttaatggtg
ttggaaccag
gegtgtgtece
gattttgecag
gattacatag
tctttcaccg
tattgtetgg
agaaaacaga
gaaaatatat
acgtgacgtce
atgtgtctga
acctcctggt
taacggatac
gaaagaaaga

taagttgget
ccatttggag
gatccectttyg
catctggatg
actccaaggc
ccagaagctg
tgagctgtgg
gacggattac
ggcattccga
gttecagagtt
acaacatgaa
caggaaaagg
ttcttggtag
caccaaccat
tcctaactcet
cttttgccaa
aagggtttgt
cagaagagcc
agctagccaa
gtagaagcaa
atatatttgt
gacactgttt
ggtaaaactc
accaagaagc
aagcaacggc
aagagctagt

60
120
180
240
300
360
420
480
540
600
660
720
780
844Q
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
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catgattttg
caatcaaaca
atcggcatct
aagaatactg
cacgacaaga
gaaatccaga
agtctcatac

<210> 12
<211> 504
<212> PRT

<213> B EK

<400> 12

Met Leu Ile
1

Phe

Lys Leu

Leu
35

Leu Pro

Lys Asp Phe

50
Pro Ser
65

Lys

Met Gly Thr

Ser Leu Gln

Leu
115

Glu Ser

Ala Pro

130

His Glﬁ Thr

145
Leu

Leu His

Gln Ala phe

Thr
195

Ile Val

Ser Asp Leu

[0018]

tttecttttca
tcagcagtaa
ccagggtegg
gaattcagtg
gaagagtgga
tatgatccat
tcatga

Val
Ala

20
Val
Gly
Ser

val

Ser
85

His

Gly Gln

100

His Pro

Val Asp

Leu Lys

Arg Ser Phe

Cys Cys

Gly His

Asn Arg

Asp

70

Gln

Ala

Gln

val

cttgttgaca
caccggagga
caggaaagga
aagaagcagg
gatcccattt
tggcaattct

Thr

Phe Ser

Leu Glu

Gln
55

Ile Ala

Thr

Leu

Gln Thr

Ile

Ser

phe

Leu

Ser

val

Arg

aaacaaaagc
agaggtattc
tggagtagaa
gatagggttg

cggggacaag
tgcgectgge

Leu
10
Ser Ile
25

Glu His

Ile

Thr Ile

75

Ala
90

Ala

His Gly

105

Leu
120

Lys

Ser Gly

135

Gly Leu

150

Thr val

165
His
180

Gly Lys

Phe Asn

Gly

Gly

Gly

Gly

Gly Thr

Pro Gln

Gln
Gly
Alé
Leu

Ile

Val Tyr

Glu Leu

Pro Lys

15%
Ser Asn
170

Ser Asn

185

Glu Ile

200

val Leu

Leu

Gly

Asn

Gly Leu

87

Leu

atgttggtga
tacctggtgg
gagatcttga
aagcagtatc
tggggagaat
caccgaattt

Leu

Ser Ser

Vval His

Leu Ala

60

Arg His

Arg Gly
Ile val

val
125

Ser

Trp Ile

140

Ser Trp

Ala Gly

Val His

Ser Cys
Leu
30
His
val
Ile
Arg
Ile

110

Asp

Ile

Gln

gcaggtggga
cgatcctaac
ggcggaacag
tgccacatta
ttgtgaggag
ttcaaaaggce

Ile Ala

15

Lys Ala

Ala Ser
Lieu His

Met
80

Trp

Gly His

95

His Met

Ser Pro

Ile Leu

Asp
160

Sexr
175

Gly

Leu Glu

190

Thr Lys

205

Gly Gln

Arg

Phe

Gln Asn

Gly Ile

1620
1680
1740
1800
1860
1920
1936
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[0019]

Ile
225
Glu

Phe

Phe

210

Thr Arg Ala

Gln
vVal
Thr

Thr

. 290

Lys
305

_ Leu

Trp

Ile

Ser

385

Asn

Ala

Glu

Ala

Glu
465

Lys

Phe

Asp

val

Asp

Glu

Asn

370

Asn

Gln

Ile

Glu

Gly

450

Trp

Ser

Gln

Leu

Ile

Ala

275

Leu

val

Arg

val

355

Glu

Gly

Thr

Leu

Ile

435

Ile

Arg

Arg

Lys

Ile
Ile
260

Glu

Ile

Ser

val

340

Pro

Phe

Pro

Ser

Thr

420

Leu

Gly

Ser

Tyx

Ala
500

Arg

Ser

245

Asn

Glu

Cys

Asn

Thr

325

His

His

Ala

val

Ala

405

Ser

Arg

Leu

His

Asp

485

val

Ile
230

Ala

Arg

Pro

Leu

Gln

310

Leu

val

Pro

Axg

Ile

390

val

Ala

Arg

Lys

Phe

470

Pro

Ser

215

Ala

Gln

Leu

Gly

Glu

His

Thr Gly Leu

Leu

Glu

295

Glp
Phe
Ser
Trp
Gly
375
val
Thx
Ser
Asn
Gln
455

Gly

Leu

Glu

280

Leu

val

Thr

Glu

Leu

360

val

Pra

Pro

Arg

440

Asp

Ala

Ser

265

Ala

Ala

Lys

Thr

val

345

Asn

Phe

Pro

Glu

Gly

425

Arg

Leu

Lys

Ile

88

Pro

Lys

250

Leu

Ser

Lys

Glu

Glu

330

Lys

Leu

Gly

val

Glu

410

Ser

Ile

Pro

Trp

Leu
490

Ala
235

Phe

Asn

Gln

315

val

Leu

Leu

Asn

Asn

385

Glu

Ala

Leu

His

Gly

475

Ala

220

Pro Thr Met

Asp
Ser
Phe
Leu
300
Leu
Ala
Arg
Val
Ile
380
Lys
val
Gly
Glu
460

Glu

Pro

Tyr

Trp

Lys

285

Lys

Ser

Tyx

Ser

Pro

365

Leu

Ser

Phe

Lys

Phe

445

Thr

Phe

Gly

Ile

Arg

270

Phe

Gln

Glu

Glu

Lys

350

Arg

Lys

Asp

430

Sexr

Thr

val

His

Asp Gln
240

Glu Gly
255

Leu Ser
Asp Gly
Asp Asn

Leu Ser
320

Ala Phe
335

Gly Gln
Ser Lys
Asp Thr
Trp Asp

400

Leu Val
415

Gly val
Glu Glu
Arg Glu

480

Arg Ile
485
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<210> 13
<211> 31
<212> DNA
<213> AT K3

<220> '
Qo ATRAN S FRER: SRR

<400> 13
cggtcgacat gggattgacc tcatccttac g 31

<210> 14
<211> 35
<212> DNA
<213> ALFF] .

220>
22235 ATFAGER: EEER: HHRAES

<400> 14
gegtcgactt atacagttet aggtttegge agtat _ 35

<210> 15
<211> 33
<212> DNA
<213> AITFA

<220> , :
<223>'/'\I)?'ﬂf*§ﬁfﬁi FYHE: 5 hREH

<400> 15 :
gcggtaccag agagagaaac ataaacaaat ggce - 33

<210> 16
<211> 31
<212> DNA

<213> A TR 7|

<220
23 ATHARESE: ERER 3 HREe

<400> 16
gcggtaccca attttacttc caccaaaatg c 31

[0020]

89
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<210> 17
<211> 34
<212> DNA
<213> ALF%)

<220> .
<223> ATFFIR R BEHR: FI AR

<400> 17
gecggtacctt cattgataag aatcaageta ttca 34

<210> 18
<211> 31
<212> DNA
<213> ALRF#

<220>
<223>All$illﬁ§3%iﬁ: ENHR SYRHE4

<400> 18
geggtacceca aagtggtgag aacgactaac a | 31

<210> 19
<211> 28
<212> DNA

<213> A T3

<220> .
<223> AL 5|t : gﬁ?@l ?l%ﬁﬁ“ﬁ’

<400> 19
gcggtaccce cattaaccta cccgtttg 28

<210> 20
<211> 32
<212> DNA
<213> ATF7|

<220> A
<223> Alffﬂméﬁﬁ: EREHER: SRt

<400> 20
gcggtaccag acgatgaacg tacttgtctg ta 32

<210> 21
<211> 28
<212> DNA-

[0021]

90
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<213> ALF7|

<220> :
<223> ATZFFIH#ER: FEHRHFR: 5| HRF4H

<400> 21 .
ggggtacctt gatgaatcgt gaaatgac . 28

<210> 22
<211> 31
<212> DNA
<213> ALJF7]

<220> o
223> ATFFKHAE: BEFR: 5 HRK4

<400> 22 .
ggggtacect ttcoctcttgg ttitgtectg t ] 31

<210> 23
<211> 32
<212> DNA
<213> ATF¥

<220> -
<223>.A.IF3"'i'J§‘J§§1‘251 EHHR: 5|4t

<400> 23
gctctagate aggaaaagaa ccatgcttat ag 32

<210> 24
<211> 32
<212> DNA
<213> ALK 7|

<220> .
<Q2BATFFIhER: BEEHFR: SIHRHF4

<400> 24
gctctagatc atgagtatga gactgcecttt tg 32

<210> 25
<211> 1728
<212> DNA

<213> g RA

<400> 25
[0022]

91
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atgggattga
ttcatgatct
gttagtaccc
tcactagatt
ggcaacagat
tcatcgatga

agaggccatg

atggagtcac
gtctcaggtyg
ccaaagtcct
atcagcggte
gttacaggga
agtgttettig
ccagcaccege
agggaccaag
ataatcaata
acacaggcaa
tatttcaace
ttaaattata
cgegtgcata
tggctgaatc
aacattctca
tggaagaaac
ctecectetg
aaccaaagag
cattatgaaa
cagaggaaac
aagacaacag
caaaggtacc

<210> 26
<211> 1506
<212> DNA

<213> R E#

<400> 26

atggctaatc
aacggtatta
atcatctceccg
atctgeccect
agtacattce
teccggeggag
aagtacgcectg
aaaggggtgt
tcgaatggtg
gaattggacg
gaattgttct
attgttttgg
acaactttta
tatttagaag
tcagatcaat
gtagccaagt
acgaaaacat
ttcttgaacc

[0023]

cctcatcett
tagttctaag
caaaagaatt
tggagggtta
accagttacc
tgaagcatat
gtcacteget
ttegaagtcece
gtgaaatatg
ggacagacta
aagcattcaa
aaggagaagt
gcgggettgg
atatggttaa

aatatctgat

gaacagacct
gcagattcaa
cagaagaagc
ttcecatccac
tcgcagagag
tcctgattce
caagcaacaa
atacatcttt
cagtgccaaa
ttatgaactt
ctcaaaaaga
aagcctacga
gaaaattate
attacgcate

ttcgtttaat
aaattgattt
cagcctcteca
ccteccaccge
aagtagecggce
taatcgtcaa
acgtggeggc
cgeeggttte
gaattggtgg
ttattactgg
atggagtgtt
accatgcacce
caaaggacca
gtcaaatatt
ctaaagtcgc
attatgatga
taagttactt
gtgtacatgt

acggttccat
ctgtatacca
accttcttca
tataagctte
acctttggca
agtacatctg
tcaaggacaa
tgatatcagg
gataaacatt
cctteatttg
gcatggaccc
cgtaacctgt
acagtttgge
atggatcagg
ttcgaaggag
tctcaataat
gtcagatggg
tagctctatg
tttgtttteca
aaaactaaga
taagagcagc
caacggtect
gataactcca
ttectecaggy
ctgcgcagceca
gtggaaatca
ccctctageg
tccecatcecaa
aatactgecg

gatcacttta
acctaaatcce
tgacttcgga
tgatatctct
tcegtggccaa
catgacgtgt
cgggacgtta
ttggacggat
tcaagtgttt
gaaaggtgaa
aggaggtttyg
taaacgggcece
agaacgtttg
tctatcaaac
tgatctagtc
tcccaatcete
gceegggtte
cgaagaaaat

agacaaaaca
ggtagaacca
aatccttcag
gacgatgtce
attctacatc
ggctccacct
gctctagete
atttataagg
ctacgcgaga
accgttggag
caaatcaaca
tctgagaagce
ataatcaccc
gtactctact
aaaacttttg
tggcgategt
aaaactcttt
gatcaggaaa
tctgaagtge
gcaaagggtt
atataccaat
atcettattt
aatgaagata
aaaaacgatc
gcaaacctca
cactttggca
attctagcac
ctegecaaagt
aaacctagaa

atcacggttt
cttaacctca
aacataacca
cgtetectce
ggccactect
atcactgacyg
tgggtggatg
tatttgcata
cgaaacggte
atgttgacat
ggtcaatttg
aaatggtttce
atatcaatgg
ggtgtegttg
aagcaacacg
cccatcatca
atatcaatgce
aaactcagat

92

acaagacttt
atctttgttc
atattcgttc
acaatgtgge
caaggtcagt
caaatcttac
atcaaggtgt
ggaagcaacc
ctctaaaata
gtacactate
acgtctacca
ggaattctga
gggecacggat
ctgacttttc
attacgttga
cattcagtce
attgcctaga
ctggcaagtt
catatatega
tatgggaggt
ttgctacaga
atccagtcaa
tattctatct
tagagtacct
acgtgaagca
aaagatggga
ctggccaaag
caaaggcaac
ctgtataa

taatgatcac
ccetetctac
cegtgaceccee
aatacgccge
taaacggcca
tggtggttte
tgcttaagaa
taaccgtecgg
ctctigttag
gctcgcgaca
gaattataac
ggatgctcta
caaacgatat
acacctettt
gtatcatcta
gcaaggttat
acgacgtggc
ctttgggatt

cctecggaatce
caatcattct
ctcattagtt
caaggacttt
ttttgatatt
agtagcagct
tgtcatcaaa
atatgttgat
cggtctttca
taatgctgga
gctagagatt
acttttette
ctctettgaa
tgcattttca
aggatttgtg
caacgattcc
agtggtcaaa
actttcagag
gtttcectggat
tececacatcecce
agttttcaac
tcaatccaag
cgtageecttt
tttgaaacaa
gtatttgcce
aacatttgca
aatattccaa
aggaagtect

caaatcatca
cgatecttece
cggceggegta
aaacggaaaa
agcctcggtce
aaaagacaag
gacggcggag
aggaacgttg
taacgtcctt
gctaaaccca
gagagccaga
cagtgatttc
tggagtcgac
tttcccacct
tgttcttgaa
tgacacatta
ctacttcgat
atgggaactt

60
120
180
240
300
360.
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1728

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
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cctcatcett
gttgtcaaag
acaaaccgga
gttatatata
agcgttaacg
ctaatgcatt
ttttecgaaga
ttttga

<210> 27
<211> 1572
<212> DNA

<213> HHX

<400> 27

atggcgagtt
attactctet
cacaacgaat
gattteggcee
gacatcacag
cgtggtcacg
aktgeggteca
gacgtggacyg
acgeceggttt
ggaattagtg
gttattactg
ttcgeggtgt
gaagtagctc
acaagagatc
attatggtgg
cacttgagga
aagtattacg
agtttaaacc
aaccgagtte
ccatggetta
aagggtatta
cgcaacaagt
gtagggtttt
gaaatactga
tcatcacaag
aaatataaat
aactcgagtt

<210> 28
<211> 1575
<212> DNA

<213> BHEHX

<400> 28

atgactaata
ccaaccttaa
acggtcctaa
gacgaaaatc

[0024]

ggcttaacct
acattcttcet
ataaatggga
ttatcggact
agaagataat
atactagtaa
ggaaagatct

ataatcttcg
caactccgat
tcgecggaaa
acgtcaccaa
atctcataaa
gacacagcca
tggtaaaccg
ctgcgtggcet
cttggacgga
gacaaacgtt
gaaaaggaga
taggaggttt
cgaaaagggc
aagaacgagt
accatggecc
tcgcctcaat
acgaaacttc
atgtaagagg
gaaccggaga
atctettegt
tcctaagaaa
ggaatgatcg
taagatccge
agttttgtga
aaggatgggt
atgatcccaa
ag

ctctetgttt
tcaaatcaga
ccgateectt
ccggcgecgt

ctacgttcet
taagcaaaaa
caatcgtatg
actacaatcc
taggttttge
agaagattgg
atttgatccce

ttcacaagtt
cacaaccaac
actcacctce
aatcttcect
actctctttt

.ccgtggceccaa

ggategaggt
atggattgag
ttatttgtat
tcggtacggt
gattgcaact
gggtcaattce
caagtggtta
gatatcgaaa
accggataac
ggtcaaacga
tcaatacaca
gtttatgtac
gctaaacctg
accaaaaact
taacatcact
gatgtctgece
gggttttgac
ggatgctaat
tagacatttt
aatgatatta

aagcctcatc
tgagggcatt
ctccatctcet
cctetgeect

aaatctcgga
tcagcttegg
tcggegatga
gctaccccaa
aaggattcag
attgagcatt
aagaaactgt

cgtcttatag
acatcaccac
tcctectect
tcegeegtet
gactctcaac
gectcggcta
atcaaggtgt
gtgttgaata
ttaacagtcg
ccacagatea
tgttcecaagg
ggcattataa
aggtttctat
acggacggtyg
tggagatcca
catcgtgtca
gtcaacgagyg
gagaaagatg
aaatccaaag
caaatctecca
agcggtcectg
gcectatacceg
aattgggagg
atgggggtta
ggtccgaggt
tcaccgggac

accctaataa
gatgttttct
gccgettete
tcetecacea

93

ttctcgattt
gactcgctct
taccagagat
aggatcttcc
gtattaagat
ttggatcaaa
tatctccagg

caataacaat
aaccatggaa
ccgtcecgaakce
taatccctte
tgtettttece
aagacggagt
ctaggacctg
aaactttgga
gtgggacgtt
ctaatgttct
acatgaactce
caagagecag
acatagattt
tagatttctt
cgtattatce
tctactgect
aaatggagga
tgacgtatat
gccaatggga
aatttgatga
ttcttgttta
aggaagatgt
cttttgatea
tacaatatct
ggaatatttt
aaaatatatt

cgctttttat
tacccatatce-
acgacttcgg
cggaggtggc

tcataacggt
tctctatcecca
cgatgaagat
agaagtggag
taagcaatat
atgggatgat
gcaagacatc

agtaatcatc
tatcctttca
agccgccaca
ctccgttgaa
tttageceget
tgtggtcaac
tttatatgtt
gttagggtta
atcaaacggc
agagatggat
ggatcttttc
aattaaactt
ctccgaattce
agaaggttcce
accgtecgat
tgaagtcgte
gttaagcgat
ggatttccta
tgttccacat
tggtgttttt
tcctatgaat
attttatgceg
agaaaacatg
tccttateat
cgtagagaga
tcaaaaaata

aagtttaacc
actcaacctt
taacataacc
tcgtectecte

1140
1200
1260
1320
1380
1440
1500

1506

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1572

60

120
180
240
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cgtttegeta
aaagtggetg
gtcgtegtga
gcagacggga
geggtggata
gggacgttgt
aacgttcatg
ttaaaccctg
agggccagga
agtgacttct
ggagttgact
tteccactct
gttctegaag
gacacgttaa
tatttecgatt
tgggaagttc
catgatggtg
tbctateeca
gatgtttttt
cttgaaaate
gaatatttga
gatgattttt
gacatattta

<210> 29

<211> 1611
<212> DNA
<213>

<400> 29

atgacgtcaa
ctaaacgtgg
accgtcecace
gaagagccat
acagcttacg
aacggacaag
gggacgecca
ttatgggtcg
gattacttgt
tttcaccatg
gaggtgatga
ttaggtcaat
gtgagatgga
ttaatctcaa
gaaggactcg
tcectctgtta
gactcecgact
ataccgacat
aaggcegaat
ctcttegtge
ggaaataaaa
aggagctcag
gctttaacgg
atcttggagt

[0025]

acggaggatt
ctegaggeca
acatgacgtg
cttacgetga
gaggcgtctce
cgaacgetgg
agcttgacgt
aattgttcta
ttgcgttgga
cggettttaa
ttttggaagg
ccgatcaaac
tagccaagta
gtagaactct
tettgaaccyg
ctcatccatg
ttattaatgg
caaaccgaaa
atgtgatecgy
tcaacgacaa
tgcactatac
taagaaagaa
attaa

REJF

gctttcttcet
gccccagtga
cttecgactt
tggecgtget
gttcagccac
ccgcggcggg
agccactegt
atgtgttgaa
atctaaccgt
gtcctcaaat
gatgctcaga
ttgggatcat
tacgggtatt
tgcatggtca
tcaacaattg
gttccaacgg
ccgaaategt
cggtctttac
tgaagctecg
caaaatcaag
caagtggccc
ccgtgacgec
acggtgaaga

tctgtgaaca

ctettacaat
aggccactec
tctcgecatg
cgtggctgce
gceggttaca -
aatcggtggt
tattaccgga
tggagtttta
tcatgecaccce
aagagaccaa
tcaacttatg
aagagtcgca
ttatgacaga
aggttteget
tgtccgaaac
gcttaacate
ccttcttcta
caaatggaac
attactgcaa
ggttatteag
aagaaaagaa
aattatgttt

cctgacgttce
gctcetecge
ageccteegte
tcatccatca
ggcgtttecg
gaggaacggt
ccgaccggat
gaaaacgttg
tggaggtaca
tagtaacgtc
agaagagaac
cactcgagca
gtattcgage
attaaagttt
gagatcttct
ctectgttttg
tgatcaggaa
aacggattta
gtccaagaat
aatctctgac
tattcttatc
ggatgaggaa
gacacagaag
agccaagatce

aaaggctcaa
ctecgtggee
gcggctaaac
gggacgatgt
tggacggatt
cagacgttta
aaaggtgaaa
ggaggtttgy
acaagggtga
gagegtttaa
atgtcaaatg
tetcttgtga
accacccttce
ccagggttta
gaagaagata
tttgtceegg
aaccaaacct
aaccgecatgt
tcagetagtg
ttttgtgaaa
gattgggtta
gatcccaaaa

gecatatgta
atcggagcca
tecctceagact
tcggecgaag
gtctcagecc
gtggtggttg
gaaatgtatg
gagcatggct
ctctcecaatg
cttgageteg
acaaggctat
cgaatctcte
ttcaaagtgt
gattacgtgg
ttcttcetcte
tattgccttg
gttgagattc
caatatgtgg
ttatgggagg
ttcgataaag
taccccatga
gttttctatc
ctagagtatc
aatgtgaagc

94

ccagecccege
aagcctetge
cagcggeggt
gggtggatgt
"atttgtatct
gacacggecce
tgatgacttg
gtcaattcgg
aatggtcteg
tatcaatgac
gcttegtaga
atgaccaccg
ccattattga
tgttcgtaca
aactcagatce
ggtctcgaat
caacttctgg
caacgatgac
gatctcaaaa
actcgggaat
aacattttgg
gactattgte

aactgatcat
tagatgtcga
tcggtatget
acgtggcacyg
gaggccacgyg
aaatgaacca
tggatgtatg
tagcaccaaa
caggaatcag
acgttgtaac
tccatggagt
tcgaaccagce
ttacggagga
aaggttttgt
cacgtaaccc
agatcaccaa
tgatgaagaa
actttetega
ttcecacacce
gcgttttcaa
acaaagacaa
tggtggctct
tgaaagatca
agtatcttec

gtctacttte
accecggaggt
tgttatctcyg
tctgaaggceg
cagegtegge
tcagattagt
ctctecaaay
tattataacg
catactctac
caatgatctce
cacctcttte
gatcatctat
ccaggtgatt
agatgttcceg
tttaggacta
ccaagatttt
tgttactctce
accggacgaa
ttggcaagaa
taagattaag
accaaaatgg
tccaggacaa

agcegtgggt
cggccactte
gaagtcacct
actcgtcaga
ccattceccata
cggcgtaacce
gggtggagag
atcatggacyg
tggtcaagcect
tgggaaagga
tcttggtgga
tccccaaagg
ccaagagtac
gattgtggac
cgtcaagatc
gaactaccac
attgaatttc
ccgggtacac
atggctceaac
gggcattttg
atgggacgag
attgagatca
gaaccgtcgg
tcaccacgca

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140

1200

1260 °
1320
1380
1440
1500
1560
1575

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
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acacaggaag
gctgagtttg
ttgtctttgt

<210> 30
<211> 1515
<212> DNA

<213> BB}

<400> 30

atgcttatag
tgctgettet
tttgaacatg
gcggtettac
atgggcactc
caagctcaaa
caggtctaca
ataaacattt
ctgcatttaa
catggaccac
ctaaactgta
cagtttggca
gagcaactaa
aacaggacag
gcaagccaat
aagcaagata
tacgtgacgt
catgtgtectg
aacctcctgg
ctaacggata
aatcaaacat
teggecatcete
agaatactgg
acgacaagag
aaatccagat
gtctcatact

<210> 31
<211> 84
<212> DNA

agtgggtgge
atccgegaca
ttectecegte

taagaagttt
ctagcagcat
tccatcacge
atcccaaate
attcacagct
caagacatgg
gtgtggatte
tgcatgagac
ctgtaggtgg
agatcagcaa
caaagaggca
tcataacgcg
tatctgececa
gectectgaa
tcaagtttga
acaaagacgt
cgacactgtt
aggtaaaact
taccaagaag
caagcaacgg
cagcagtaac
cagggtegge
aattcagtga

aagagtggag

atgatccatt
catga

<213> BB X

<400> 31

tcattttggg gacaagtggg atcggttcag
catactcget actggtcaga gaatctttca
gtegtcttet tegtcagegg ctteatggtg

caccatcttyg
ttettettty
ctccaaagat
ggtaagcgac
tacagtggcea
aattgttata
cectgeteca
cctecaagtac
tactctgtce
tgttcatcaa
gaacagcgac
ggcaagaata
gggccacaaa
cagctggagg
tggaaggact
aatcaaccag
tacaacggag
ccgatcgaaa

caaaatcaat

cccagtecatce
accggaggaa
aggaaaggat
agaagcagygg
atccecattte
ggcaattctt

cttctcaget
aaggcgcette
tttggaaatc
atcgcctcaa
gcgagaggte
cacatggaat
tatgttgatg
gggettgcac
aatgctggaa
ctggagattg
Ctatttaatg
gcattggaac
ttcgattaca
ttgtctttca
ctgtattgte
gaagtgaaag
gtagcatatg
gggcagtggy
gaatttgcaa
gtctacccag
gaggtattct
ggagtagaag
atagggttga
ggggacaagt
gcgectggee

gcatagectt
ccctagtagg
gataccagtt
cgatacgaca
gtggacatte
cactccatcce
tgtetggtgy
caaaatcatg
taagcggeca
tcacaggaaa
gtgttcttgy
cagcaccaac
tagaagggtt
ccgcagaaga
tggagctage
aaacattatc
aagcattctt
aggtgccaca
gaggtgtatt
tgaacaaatc
acctggtgge
agatcttgag
agcagtatct
ggggagaatt
accgaatttt

aagcttaaag
aaacccatct
a

taagttggct
ccatttggag
gatcecctttg
catctggatg
actccaagge
ccagaagctg
tgagctgtgg
gacggattac
ggcattccga
aggcgagatce
tggtttaggt
catggaccaa
tgtgataata
gcctttagaa
caagtatttyg
agagctaagc
ggacagggta
tcecatggetg
tggaaacata
aaagtgggac
gatcctaaca
gcggaacaga
gccacattac
tgtgaggagg
tcaaaaggca

tcagettegg gactegetet tetetatcca acaaaccgga ataaatggga caatcgtatg
tecggcgatga taccagagat cgat

<210> 32
<211> 28
<212> PRT

<213> RFF

<400> 32

[0026]

95

1500
1560
1611

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1515

60
84
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Ser Ala Ser Gly Leu Ala Leu Leu Tyr'Pfo Thr Asn Arg Asn Lys Trp

1

5

10

Asp Asn,Arg Met Ser Ala Met Ile Pro Glu Ile Asp

<210> 33
<211> 2814
<212> DNA
<213> REH

" <400> 33

atgaatcgta
geecgtgggte
ggccactteca
aagtcacctg
ctegtcagaa
cattccataa
ggcgtaaccg
ggtggagagt
tcatggacgg
ggtcaagett
ggttagtatt
ataacaagaa
gagaacacaa
cgagcacgaa
atcaaaaatc
ttttttatat
ggatacgggt
caatgcatgg
tcgtcaacaa
ttagttccaa
actccgaaat
ttttttatat
atgaaaaaat
actttattat
agatctagct
taaagtttag
catggaccac
aaccaactct
gtttttttaa
tttcaggaag
acggatttac
tccaagaatt
atctctgact
attcttatct
tctaaatttce
tacacttgtg
tagacacgtg
aagattgaca
atggtccaga
atcagattct
attaatatag

[0027]

20

tgacgtcaag
taaacgtggg
cegtccacce
aagagccatt
cagcttacgg
acggacaagc
ggacgcccaa
tatgggtcga
attacttgta
ttcaccatgg
aaaacattca
attgatacca
ggctattcca
tctectcetega
cctggegggt
attttggata
attgtattcg
tcaattaaag
ttggagatct
cggcetetgtt
cgttgatcag
tgatgaatat
atttagttta
aacttaaatt
tttccacctg
tttatcacta
tcactcaceca
actggaatct
ttttcectatt
ttgagattcet
aatatgtgga
tatgggaggt
tcgataaagg
accccatgaa
ttctctagaa
gggattaatt
gtacatggga
acaacacttc
ttgggtttat
cctagaccaa
atattgtcgt

ctttcttete
ccccagtgag
ttccgactta
ggecgtgctt
ttcagccacg
cgcggcgggy
geccactegte
tgtgttgaag
tctaacegtt
tcctcaaatt
agttcatata
aaaagtaggg
tggagttett
accagctecce
ccatacgttg
ataaaaccct
agcttcaaag
tttgattacyg
tetttettet
ttgtattgee
gtcacttteca
ctggaaggat
tatgattgaa
tggaagagga
aacttaataa
gcgaattaat
aataatgatt
taacttatce
ccagattttg
gatgaagaaa
ctttectegac
tccacaccca
cgttttcaag
caaagacaad
aaaagaataa
agtggtccaa
ttgtccgaaa
gtcggctegt
ttgtttttaa
accgatctca
tgctgacgtyg

25

ctgacgttcg
ctecteegea
gccteegtet
catccatcat
gcgtttcegg
aggaacggtg
cgaccggatg
aaaacgttgg
ggaggtacac
agtaacgtce
ttttaaatgc
aaaggagagg
ggtggattag
caaagggtaa
taatcecttttt
aaaatggtat
tgtttacgga
tggaaggttt
ctccacgtaa
ttgagatcac
ttattcactt
ttaacgctat
agtggtctec
catgaagaag
tgcacattta
catggttact
cctectttact
ttggttttagg
tatattaaat
ttgaatttca
cgggtacaca
tggctcaacc
ggcattttgg
taagtcttga
aacgagtttt
gaaaaaaagt
aacgttgtcec
atttctettt
gttcctagaa
acgaaccctc
tcgtaatttg

96

ccatatgtaa
tcggagceccat
cctcagactt
cggecgaaga
tctecageeeg
tggtagttga
aaatgtatgt
agcatggett
tectecaatge
ttgagctega
ttttgtctga
tgatgagatg
gtcaatttgg
tatttettta
agtttttact
attgtgatga
ggaccaagag
tgtgattgtg
cecegtecaag
caagaactac
agaaaaaagc
gcgactattg
atagtatttt
aagccagaga
tataattatt
aattaagtag
cttaagttta
taggetttta
gtcgattttt
taccgacatc
aggccgaatt
tcttegtgee
gaaataaaac
cattaccatt
gcattgcatg
ttgtcaaaat
acatgtgecat
ttgttttgty
ctcatggtgyg
cgcacatcat
atgttattgt

15

actgatcata
agatgtcgac
cggtatgctg
cgtggcacga
aggccacggce
aatgaaccac
ggatgtatgg
agcaccaaaa
aggaatcagt
cgttgtaact
agttttacta
ctcagaagaa
gatcatcact
atgactagct
gttgatggta

caggtgagat

tacttaatct
gacgaaggac
atctcctetg
cacgactccyg
gatatttteca
ggaaatcatt
tgttgtgtcecg
ggatctacag
tttettette
tggacagggt
attttaataa
tagcaacacg
tttectttttg
ggtctttaca
gaagctccgg
aaaatcaaga
aagtggccct
gattactact
catgcaaagt
tgaaaaaaac
cgaaccagct
accaaatccg
gtgggtccca
tgattattac
cagatgggac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
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gagaggagct
tcagctttaa
cggatcttgg
gcaacacagg
aaggctgagt
tctttgtctt

<210> 34

<211> 1620
<212> DNA
<213>BHEHK

<400> 34

atgaatecgta
geegtgggte
ggccacttca
aagtcacctg
ctegtcagaa
cattccataa
ggcgtaaccg
ggtggagagt
tcatggacgg
ggtcaagctt
gggaaaggag
cttggtggat
ccccaaaggg
caagagtact
attgtggacg
gtcaagatct
aactaccacg
ttgaatttca
cgggtacaca
tggctcaacc
ggcattttgg
tgggacgaga
ttgagatcag
aaccgtcegga
caccacgcaa
agcttaaagg
aacccatcett

<210> 35
<211> 539
<212> PRT
<213> RER}

<400> 35

cagcegtgac gccggatgag gaagttttet

cggacggtga
agttctgtga
aagagtgggt
ttgatecgeg
tgtttectec

tgacgtcaag
taaacgtggg
ccgtecacce
aagagccatt
cagcttacgg
acggacaagce
ggacgcccaa
tatgggtcga
attacttgta
ttcaccatgg
aggtgatgag
taggtcaatt
tgagatggat
taatctcaat
aaggactegt
cctetgttag
actccgacte
taccgacatce
aggccgaatt
tcttegtgee
gaaataaaac
ggagctcagce
ctttaacgga
tcttggagtt

cacaggaaga

ctgagtttga
tgtetttgtt

agagacacag
acaagccaag
ggctcatttt
acacatacte
gtcgtcegtet

ctttcttete
cceccagtgag
ttecgactta
ggeccgtgett
ttcagccacg
cgcggegggyg
gccactegte
tgtgttgaag
tctaaccgtt
teetcaaatt
atgctcagaa
tgggatcatce
acgggtattg
gcatggtcaa
caacaattgg
ttccaacgge
cgaaatcgtt
ggtctttaca
gaagctcecgg
aaaatcaaga
aagtggccct
cgtgacgecg
cggtgaagag
ctgtgaacaa
gtgggtggct
teccgegacac
tecteegteyg

aagctagagt
atcaatgtga
ggggacaagt
gctactggte
tcttegtecag

ctgacgtteg
ctectecgea
geecteegtet
catccatcat
gegtttecgg
aggaacggtg
cgaccggatg
aaaacgttgg
ggaggtacac
agtaacgtce
gaagagaaca
actcgagcac
tattcgagct
ttaaagtttg
agatcttett
tctgttttgt
gatcaggaag
acggatttac
tccaagaatt
atctctgact
attcttatct
gatgaggaag
acacagaagc
gccaagatca
cattttgggg
atactcgcta
tegtettett

Met Asn Axrg Met Thr Ser Ser Phe Leu Leu Leu

1

5

10

Lys Leu Ile Ile Ala Val Gly Leu Asn Val Gly

[0028]

20

25

97

atctggtggc
atctgaaaga
agcagtatct
gggatcggtt
agagaatctt
cggctteatg

ccatatgtaa
tecggagecat
cctcagactt
cggccgaaga
tetecagceecg
tggtggttga
aaatgtatgt
agcatggcett
tctecaatge
ttgagctcega
caaggctatt
gaatctctet
tcaaagtgtt
attacgtgga
tcttetetee
attgcecttga
ttgagattct
aatatgtgga
tatgggaggt
tcgataaagg
accccatgaa
ttttetatect
tagagtatct
atgtgaagca
acaagtggga
ctggtcagag
cgtcagegge

Thr Phe Ala

tctattgaga
tcagaaccgt
tcctecaccac
cagaagctta
tcaaaaccca
gtga

actgatcata
agatgtcgac
cggtatgetg
cgtggcacga
aggccacggc
aatgaaccac
ggatgtatgg
agcaccaaaa
aggaatcagt
cgttgtaact
ccatggagtt
cgaaccaget
tacggaggac
aggttttgtg
acgtaacccce
gatcaccaag
gatgaagaaa
ctttctcgac
tccacaccca
cgttttcaag
caaagacaaa
ggtggctcta
gaaagatcag
gtatcttcct
tcggttcaga
aatctttcaa
ttcatggtga

Ile Cys
15

Pro Ser Glu Leu Leu

30

2520
2580
2640
2700
2760
2814

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
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[0029]

Arg Ile Gly Ala

35

Asp Leu Ala

50

Glu Pro
65

Leu Val

Leu

Arg

Arg Gly His

Gly val
Leu Val
130

Trp Val
145°

Ser Trp

Ala Gly

val Leu

Ser Glu
210

Gly Gln
225

Pro Gln

Phe Thr

Phe Asp

Asn Trp
290

Ser Val
305

Asn Tyr

val

115

Arg

Asp

Thr

Ile

Glu

195

Glu

Phe

Arg

Glu

Tyr
275
Arg

Ser

His

Sex

Ala

Thr

Gly

100

Val

Pro

Val

Asp

Ser

180

Leu

Glu

Gly

Val

Asp

260

val

Ser

Ser

Asp

Ile
val
val
Ala

85
His
Glu

Asp

Leu
165
Gly
Asp
Asn
Ile
Arg
245
Gln
Glu
Ser

Asn

Ser

Asp

Ser

Leu
70

Ser

Met

Glu

Lys

150

Leu

Gln

val

Thr

Ile
230

Trp

Glu

Gly-

Phe

Gly
310

Asp

Val Asp Gly His

Sexr

55
His
Gly
Ile
Asn
Met

135

Lys

Ala
Val
Arg
215
Thr
Ile
Tyr
Phe
Phe
295

Ser

Ser

40

Asp

Pro

Ser

Asn

His
120

Leu

Phe

Thx

200

Leu

Arg

Arg

Leu

Val

280

Ser

Val

Glu

Phe
Ser
Ala
Gly
105
Gly
Val
Leu
Thr
His
185
Gly
Phe
Ala
Val
Ile
265
Ile
Pro

Leu

Ile

98

Gly

Ser

Thr

90

Gln

Val

Asp

Glu

val
170

.Lys

His
Arg
Leu
250
Ser

vVal

Arg

Val

Phe

Met

Ala
75
Ala

Ala

Val

His

155

Gly

Gly

Gly

Gly

Ile
235

Tyxr

Met

Asp

Asn

Cys
315

Asp

Thr Val

Leu

60
Glu
Phe
Ala
Gly
Txrp
140
Gly
Gly
Pro
Glu
val
220
Ser
Ser
His
Glu
Pro
300

Leu

Gln

45

Lys

Asp

Pro

Ala

Thxr

125

Gly

Leu

Thr

Gln

Vval

205

Leu

Leu

Ser

Gly

Gly

285

val

Glu

Glu

His

Ser

val

Vval

Gly

110

Pro

Gly

Ala

Leu

Ile

190

Met

Gly

Glu

Phe

Gln

270

Leu

Lys

Ile

val

Pro

Pro

Ala

Ser

95

Arg

Lys

Glu

Pro

Ser

175

Ser

Arg

Gly

Pro

Lys

255

Leu

val

Ile

Thr

Glu

Ser

Glu

Arg

80

Ala

Asn

Pro

Leu

Lys

160

Asn

Asn

Cys

Leu

Ala

240

Val

Lys

Asn A

Ser

Lys
320

Ile
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325

Leu Met Lys Lys Leu Asn
340

Leu Gln Tyr Val Asp Phe
355

Leu Arg Ser Lys Asn Leu
370

Phe Val Pro Lys Ser Arg
385 390

Gly Ile Leu Gly Asn Lys
. 405

Asn Lys Asp Lys Trp Asp
420

Glu Val Phe Tyr Leu Val
435

Glu Glu Thr Gln Lys Leu
450

Leu Glu.Phe Cys Glu Gln
465 . 470

His His Ala Thr Gln Glu
485

Asp Arg Phe Arg Ser Leu
500

Ala Thr Gly Gln Arg Ile
515

Pro Ser Ser Ser Sexr Ser
530

<210> 36
<211> 842
<212> DNA
<213> B H 3}

<400> 36

Phe

Leu

Trp
375
Ile
Thr
Glu
Ala
Glu
455
Ala
Glu
Lys
Phe

Ser
535

Ile

Asp

360

Glu

Ser

Ser

Arg

Leu

440

Lys

Ala

Gln
520

Ala

330

Pro Thr Ser
345 '

Arg Val His
Val Pro His
Asp Phe Asp

395

Gly Pro Ile
410

Ser Ser Ala
425

Leu Arg Ser
Leu Lys Asp

Ile Asn Val
475

Val Ala His
490

Glu pPhe Asp
505

Asn Pro Sexr

Ala Ser Trp

aagcttaaat gacaatttag taccttgggt tggtcatgat
catacatcaa acgaggatat acagagaaaa ttcatggaag
ttctctitctg ggctacaacg gaccggccca ttegetcatt
gtggactttt gatgccgcecta gagactattg gcatcggatt
tgttaacaat tttctgaatg caatattttc cttgtcatga
tttcttttag cttaggtgtg gacaattatg gagtttactt

[0030]

99

Val Phe Thr
350

Lys Ala Glu
365

Pro Trp Leu
380

Lys Gly val

Leu Ile Tyx
Vval Thr Pro
430

Ala Leu Thr
445

335

Thr Asp

Leu Lys

Asn Leu

Phe Lys

400

Pro Met
415

Asp Glu

Asp Gly

Gln Asn Arg Arg Ile

460

Lys Gln Tyrx

Phe Gly Asp

Pro Arg His
510

Leu Ser Leu
525

ttagagcgga
tatggaattt
tacccagagg
gaaaaaaatyg
atatttaaac
caaacgagga

Leu Pro
480

Lys Trp
495

Ile Leu

Fhe Pro

acaaatatac
agaggacaat
tatcgagttt
tttacttegt
ttgttattac
agaatcttaa

60

120
180
240
300
360
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acgcteggtt
aatgcaaaac
ctaagtgaaa
atatataact
ttcaaagaaa
taaaagaaaa
ttettattge
cgatgcagaa
tt

caggtctega
cacatgcatg
tgattctgta
attgactttt
agttaatgac
agacagagca
ttatctctaa
ccaagaaggce

aaacaaacca actcacaatc
cttccatatt tctatcataa
tatatataac caatgccttt
gtcatctatg gatagtgtct
tgtaattaat taatctgaag
catgaagttt agtactttta
agcaaaaact tccctaaacc
ttgttttgga tttgagagcce

100

ctgacttaat
tcttataaga
tgttttgtga
cgggectettg
ctagaaacag
tatatttaat
ctaagccaaa
aaatgecaaag

tgaggaaaac
aaaaacacta
tattttatgt
gcaaacatat
aacccecgagg
atatcattct
ggactcagat
aaaaaaactc

420
480
540
600
660
720
780
840
842
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