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(57) /HE

AR BHPE T A B I AR A M R e A &
AR R TR B 7 i, B A S AL B
o3 BMAEE. A12 ZMMEE. A6 ZIEFEE. A6
HEHG (elongase) « AD EMIFNMF. A 5 ZEHFEGFD
/BA 4 FABFIREE TR Z IR Uik A A6 A
Ffilg. A6 GEARFER A5 210 g v M 5 2 IR
PR SEPRT A J5 ik TRIRTIR T %124 SEQ ID NO :
L1, SEQ ID NO :27. SEQ ID NO :193. SEQ ID NO :
197, SEQ 1D NO :199 #1 SEQ ID NO :201 T jF
FFA e REEAZ IR 2 AT LA R AT A4 h 3R 0k,
MR ATE, 59w 15 U R 5 IR AR I A &
B2 IR oAb AL R 51 — i R aA . R A A R
HIESmAD A6 MR, A5 LMIFNEE. A4 i
. A 12 RUSRIEEFD / 2% A6 SEMR TG TE R
82 7 2] o 3ok 6 0 R i RN A v B A R b SR B ¥
#% ¥ J8& (Thalassiosira) R # J& (Fuglena) 2%
Ostreococcus. WAk, AR ¥ K B F =& 2K
Kk 22 AR S I BR A vt oRn /B =k E v R )
FEIT R TR ST 77 B, AR BNIRYS =4k

AR DU IR — B T R B+ BN IR Y
J7iE, 3 MAERERE DR, A A AE R R A )
AT A AR B A T A A AN AT R AR, T
H A DUIRER . — ik LURBR B — - Rk SR
MR H I =R R . AR MR
A TR T ARIE A AW B 5 3 A SR AN 2
AT ) &IE, Prid N EA T & & & 21
% ANEANAE W IR JEHAE A DU IR« — R 1L IR
AN/ B A WONIRIR . A NI A
MRoy T, A& R patgmit B A6
EUATEE. A6 IEAPEE. A5 ZUATEEAM A5 T
Wi VR 22 IR IR P 41, 3800 e B EiA A
IR0y TSR . AR S B0 &
AR A A B 53 AR R I 2R/ BT
IR, 3B R CAN IR & . teAh, AR B KA
AN T TR AT B AT T & B B AN VAT A T P H
=M, L eI R .
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L. PREGELIN M R = AR T R R R S EREE I 20 20% S 'R EY
17535, 7S T T 2P R

a) AT PR —FrgatD A6 IV FIEEE MR T 4, Fi

b) [EEYH G NED—FPYRTD A6 FEHBERT LR AR 5, A

¢) AT AT D—Fhgmhs A5 FPRIREE KR 18 41,

d) AT SANED—FhgTE A5 ZEREGE TR IR T 5, F1

e) AT FANEL—FRIG A4 AR MR IR R4,

Hohgmht A 6 FeYRIBE 4 LR )T 41 4w fi SEQ 1D NO :194 Pios/F41),

b A6 GEREEE PERZ IR 740 8 9 SEQ LD NO 28 B4,

b A5 RMUFIEEIE LR T4 ok 9mhih SEQ 1D NO 12 BRI T4,

gahd A5 GEHBEE T FIAZ R P 4 S detid SEQ 1D NO :84.54 o% 114 Fion ¥4,

il A 4 VRN M LR 740 ok ZRAE SEQ 1D NO 42 BioR) T4,

HrppriRk b & Wik ATe DGR . T FE IR+ BR HIG IR « 1 BRI NI IR M
HA5,
2. BUAIESR 1775, P i A6 ZHUAIRES Mt A% ER 741 5 SEQID NO :193 Fi N

3. BRI V57, Hohgahd A 6 SEH B 4 B 2 41 A SEQ IDNO 27 TR J¥ 41

A BOREESR 1 #7538, Jorh gl A 5 Je Mo fIBE S ME IR B2 FE %)) SEQID NO =11 Fin/F
41,

5. BRIE SR | (P 57k, Hohgaid A 5 GEHEEyE R MR T %1 SEQ TDNO :83.53 8% 113
NG AL

6. BUFIER 1 (57, Horp gl A 4 USRS PE R 8 /7 41 28 SEQID NO :41 Bion/T
B o

7. BRVELSR 1 178, S AR R S A ) i R, BRI SR 1 7 VR T AR TR AL
SR R R T RRE S B E AT AR 27%,

8. BUMIZISK 1 BJ5 vk, i AR SR AP 71, -+ i SRR & 8248 T S iR
REBmERIT IR 1%,

9. BURIEER 1 7778, oA L PIEY) I8 5 AN dabd BT o 3 RUCFEEE R £ 8K
HIAZTR )74, AL TR 741 156 AR 8 AL 25 5 1) 37 P M SEQID  NO :88 H i /R & 21 1 41T AE
FIAZER )

10. BUORIZESR 9 773, b TR e /74124 SEQ 1D NO :87 Firn IR IF4) .

L1 BRI R 1 77 v, o s R A e T A B A 12 LRI 4 1 2
BREAZER 740, 2 A% TR 7 0 ik B R E 1845 25 i 1] 3145 ML SEQ ID NO :108.SEQ ID NO :110 8%
# SEQ 1D NO :196 7RISR F 7T A B IR 5 -

12, BRPESK 11 1773, Hrh IridaZ R )75 A SEQ ID NO :107. SEQID NO :109 5% SEQ
LD NO :195 W R oRIIAZ ER 7471 o

13, BUORIEE SR 1% vk, Horp % SL AR Y R i B N G i U5 R BN s A 1K) 2B
B RE AR I B R R AZ IR T %)), IR 8% 1 000k 1 W24 B A W00l I 2 — ISz A 6
ARG R E ACP (7L G 15 « B 1 MR DR EL B AL 16 IR — 466 A -V L1 B TR S 46 AR 16 L P 07 1R

2
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G0 BB TR AL LRI — N A FRAL N IR SE AT A SEAL IR S T R 2 P RN L i T IR
JRJERE (acelylenase) JEINEMNE . =L H MG IRE  EALN 1661 S d SR -G
T F7 12 S A 1

14, BRI E SR 177 ¥, Hor P ik % B AR A 22 16 B & M BF (Anacardiaceae) « 5
Rl (Asteraceae) « 28 Bi ¥} (Boraginaceae) . K ;R £} (Cannabaceae) . % #} (Compositae) .
+ ¥ 46 Bl (Cruciferae). # A B} (Cucurbitaceae). 'H Al * #} (Elaeagnaceae). K
gk Bl (FEuphorbiaceae). #E & JL B #} (Geraniaceae). K A B} (Gramineae). & F}
(Lcguminosac) «~ W kARl (Linaccac) . #EZERl Malvaccac) sBiARl Moringaccac) « HiEk B
(Marchantiaceae) . fIHsZ £} (Onagraceae) .8k F £l (Olacaceae) . ARJBEl (Oleaceae) .
25 Rl (Papaveraceae) .« HH #l £} (Piperaceae) . #H Fk £} (Pedaliaceae) sk & 7 Bl
(Solanaceae) W FEEIFEY .

15, AR 1 77, Foh R g2k 1 5 E R AR AL G LLEAT T JE 2l
e B G U 1 B XN O 2.

16. ACHIER 1 75k, b g R e 5 s Ay b — D E A% 5+ L.

17. BURESR 16 1773, Hh B ZRF5A0 T H B & 83 Frs s T .

18, ACHIEEIR 17 W7k, Herp ik B 5 B sh 72 M r R R e e sh 1.

19. BORJEISK 16 [ 5 vk, b i & R Ae A AR, — Pk @R, — Bk M
il S A R

20. BUOFE K 16 )77, Hd PriR a2 i BHAT R 80E JHOBH R SRR

21. BOREESK 20 W75, Hh Prid et B R & e e s bl = R+ H
UUNCINE SV ¥ N N T S SNy L 7)1 AN R O R = oS 6208 NI s Dl D NN R A SN
PR TA) H 25 ATA0 BB B Tk BE SR VT3 DR R BE R IO < 2 00 s A R S A AR L BH ARk
FUAE T o

22. BURIELSK 20 1y Jy vk, o[ Il AE ) 2738

23. BURVEESR 16 19 777, Forp FraR A5 40 CLUEATT IR 9 I SR T 25 18 JU3 R 141 7% =X ML
Y3 E,

24. BURIEE K 23 (575, ToA AT IR AL & W) R IRUAN YL R0 el 2 Vo 0 1 1 P2 o

25, BURNPE K 24 19777 Forp i i ael /K fig sl i 1) 31 S ER AT s B il o

26. BORZIK 16 ()7, Horp 2 R R BI85 &, 1R VUG R B o 22 /b
25% .

27. BURIELR 16 (773, b P K EHEY M SRR & &, iR WG RIS AR
b 15%,

28. AR T, HEE -

a) TEAE4E A vE Y B B W — e E N L,

b) &/b—FZER A, gt A6 R mlgsE M Hek g -

i SEQ 1D NO :194 PR & BT 5 IR 741,

c) B/D—PZIRIT A, Htbd A5 EVOFIEENE I Hik 3 4485 SEQID NO :12 R
BIHEIE TN RIAZ IR 51

d) /b—PZER)ITA, Hgmhd A6 el IF Hik 3 -

3
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#mbd SEQ 1D NO :28 T 7R A BB 74 A% R T4
e) /ML A, Hgmh A S ZE{EEE M H o 4i6% SEQ TDNO :84.54 5k 114 i
RITH,
) 2/ —PAZIR A, Hgmid A4 RUMAIEES T B o 4R05 SEQ TDNO :42 Fr7R 41,
bl
g) 1L A — A E A UL
29. BURIEESK 28 (W ELA IR 73+, Hp b) [KWAZIRIT %4 SEQ IDNO :193 HH s [F % R
s71P

30. RUAIERK 28 AR 1, Horh o) [IRZIR)F41 0 SEQ 1DNO 11 B s (L TIR

a0

%
&

31, BUMIESR 28 (INE AR 1, b ) REIRTZ) 08 SEQ 1D NO =27 TR % IR

e
3

32, BURIEESR 28 WIEHAZIL Y T, Ho e) WIAZER 74124 SEQ TDNO :83.53 8k 113 ii7n

ot
3

33. BUREEsK 28 I EAAZER 7> T, Forib £) MIAZERF4) Jy SEQ 1D NO A1 FionF4.
34, BUORELSK 28 B AR 5> T, Hrh Prds 3 o) F a1 4 fi b A3 v
35. BUFIEEK 28 (W EAMIR 5>, HB A& 9mid A 12 RUMHERIOEZERIT4) .
36. PR ELSR 28 F| 35 [F— I AR Iy T, HISA S iD A5 SEHEFIAZIR 5.
37. BUAIE K 28 B 35 4T — T E A IR 7 1, Hia 88 B 107 1R 5 B AR 10
)G IR FE R, BT IR RS ik LI A AN DRI - ERAEEUA R O SR R R
ACP T P i« I Jor TR TR 2 6 B Il IRk — 4A A A < V5 00 A IS TR 25 4 R i L I U7 TR &5 i I
FRILACIE . L WEFS — e A R AL BE . WEFE A A S0 BB T BR 2% T R 1 R T IR ) 1
(acetylenase) « B INAECHE  —T0E H i RE I S840 TR 06 G S B A 246 I U TG U 1
SRR TR AL

38. BWRTER 16 W77, Horh IridAb o4 LS AT I 248 o303 307 6 I Ty B2 140 78 20
Ay
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HEEEEREY RS NEMIEmERN T E

[0001] AU BHE M0 5% F5 DRI A B Rl = v o 22 22 ANTRIIG 7 BR 1) 773, 8 M 2B 3 N
Rt B o3 ZURIEE. A 12 XA, A6 ZZHAINE. A6 LEHEY (elongase) « Ab EMAI
g A5 IEREGAT / 5L A 4 EUOAEEVE I 2 0K, Rk B A6 ARG, A6 (/g Ab
VR R B 1 ) 22 IR PR R R SE IR T IR T vk

[0002] TR #Z g ) 7414 SEQ ID NO :11.SEQ ID NO :27.SEQ ID NO :193.SEQ ID NO :197,
SEQ ID NO :199 FI SEQ 1D NO :201 7R/ 74, BR T IXLEIRF4)), Lidid 1n ) h 3
Pt HA A 12 RUFEEAT LR 2 K0 5 — e e, Hotls R B ik o RERILE b, iZ 4% 1R
J741) 2k SEQ 1D NO :195 Fh B~ %2 41

[0003]  IXLEAZER Y AU CLA R AR AR Y h ROk, R A8, 5 4ahE e T R Bl A TR 2R A
2B & ) 2 IR AR IR e 1 — e 3R Ik . REIA A 2w A6 KMEFINE. A5 L
FHBE A RUIFIEG, A 12 RUORIBERT / 50 A 6 GBS M AL IR T4 o I e o Mo A AN 4iE
{lEA Mok B 5ERL R (Thalassiosira) % B (Euglena) B Ostreococcus. ok, A
R e A T = AR 2 AR U R Wt AT/ B =k H vl B8 1K A= i

[0004]  TEALILSLHE Jr S v, A BRI J = A AR DUJG R  — T ik Tuds B B8 —+ — ik
INTRIR IR J7 1%, v M AR B RIAE A, A7 R HBAE e L R Y A b A4 B a5 &
ANVEFIHR T IR, JCHAE A VYIGBR « — Bk TR BR B — 1+ /SR I H il = BB 77k 4
K H R BE AR = A b T AR S A e BT 1) 7792 o S e il A 25 0 R g 1) 2R 0, P
IR EL T A B T = o B 2 AN D7 B8, JCH A AR VA IR s — il TG ER A/ Bl
T TRRIN AR

[0005] AR HIEW K EAMIE 5+, HASE— B e p g s Bg A6 LU,
A6 SEANEE, A FERAIEEAL A b ZEMEEE 4 10 2 IRIEXER T4, P B8 IR A%
53T IE R o

[0006]  ANJ B ) — & 430 MBI AR i A R I B 5 VA AR Rt TR/ sl IR DT R, iE
W ACEAT TR AN, AR BHEE K AN AN R 7 R AN 2L A - vmr & & i) AN s U7 188 1) H v
=B, W AT A &

[0007]  J&SE G k] LA I8 &1 53 « Be T B2 B & )l A e Al S sn— Hall -3 BEER AU &5 &, A
et SR N s B & . TR IR a0 IS R RG A IR AR IR T alimg . A
BR-& 1 LA AR R AL I A AL I SRS A ] T IR R IR AT NG A TG L B LR A% e 5
B AL Sl A W] SWEEE —ACP B TIT AR . 455G OV a, EF 00 1+ RIER S
Tk LR SE —ACP, HIB Id — R AVGA G 38 I RN 7K S S A4, AT A5 30 L AT BT 75 B2 A B 1 1)
FUETHE T B 73 5 o 5F A2 25 MR 38 o 73— 40 Sel Bl e Sl ML (R A MK 8 73— 7 A= AN R g
WiNE ( 2+ s i 1E 4 k%, W F. C. Neidhardt 28 A (1996)E. coli and Salmonella.
ASM Press :Washington, D.C., p. 612-636 FIH. b 5| FH 127 ik ;Lengeler 22 A (Bd.)
(1999)Biologyof Procaryotes. Thieme :Stuttgart, New York, flH 5| H 1 27 TR,
F1 Magnuson, K. , 2% A (1993)Microbiological Reviewsh7 :522-542 FIH. 15| HI 1 &% 3¢
Wk o T @Dt — P gE KD IR, Pris B IR &5 & I 07 BR L A0 [F] 2 G 1 12 CoA MR . X il

5
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IR A 5 LB R WL B WA Rl T R o T EL, X SL Mg AR K LK 1 S Uiy B ANl I8 A
R MBI ENE . R -EE, ZRNVIT r] DLER T,

[ooo8]  JLAF, IR U5 R A 0K Ji5 42 32 B 2 MBI AL /0T 8 N Z B0 H e s IR 2K . TR &
J Y T B R A SRR A A, A L v i T R T R R R Bl I U R e B Ak R e A (AL
Frentzen, 1998, Lipid, 100 (4-5) :161-166) .

[0009] X FHEA) NG 5 BRI M) 6 1 25 WA e AR FUIE BRI S W IR LIS . B 4R
A~ T U R 0 ] [R] 3 (100 A5 AT R = 5 H v 00 0 sk R e e 1) HE Rl B i b 5 T (225
ik, UL M B X ZE :Kinney, 1997, Genetic Engincering, Ed. :JK Sctlow, 19 :149-166 ;
Ohlrogge F1 Browse, 1995, PlantCell7 :957-970 ;Shanklin F1 Cahoon, 1998, Annu. Rev.
Plant Physiol.PlantMol. Biol. 49 :611-641 ;Voelker, 1996, Genetic Engineering, Ed. :
JK Setlow, 18 :111-13 ;Gerhardt, 1992, Prog. Lipid R. 31 :397-417 ;

[0010] Guhnemann— Schiifer & Kindl, 1995, Biochim. Biophys Actal256 :181-186 ;

Kunau 2& A, 1995, Prog. Lipid Res. 34 :267-342 ;Stymne 2& A, 1993, in :Biochemistry
and Molecular Biology of Membrane and Storage Lipidsof Plants, Eds. :Murata
and Somerville, Rockville, American Society ofPlant Physiologists, 150-158,
Murphy&Ross1998, Plant Journal. 13(1) :1-16.
[0011]  7EF [0S A, 4 22 AU IR B BR PR AT PURA. PUFAs. LCPUPA BY#% LCPUTAs ( £
AMLFIAE IR (poly unsaturatedfattyacids), PUFA, K52 ANOFIE L (long chain
poly unsaturated fatty acids), LCPUFA) .
[0012] G MR A — Tk H v A0 £ i LM sl s 77 - Al i Rl 25 S 11 22 R HH o Bk
TEAT RS U S K R B s AN TR B U BRI A2 HAT T i i B (R R B AN AT
J7 R ) =Tk H v B, B ATIE TR AR N o 22 ANV 77 B8, 4 V. ek 152 R TV JBR 1522 e P 7L
SN TF, UG EATARE I LB AL IX A2 A 2 AT o 3- IR « 6- I
JUT R A& N AN S 40) ) B B B A DR IRl o AT, 4510 4, HeAA ANV AT g D R, 5 HoA £ A
FIR 7R B IRRUE T T AN ZE . I 2 AU o 3= IR 7 % 1y 0 JIE ] e 7K~ 2
A AR B AR R MO 9 B T R AR E R .l i B TR NN IX £ o 3- iR TR ]
DL 2 B A0 W9 « P A B 3 = LR 9 AU (Shimikawa2001, World Rev. Nutr. Diet. 88,
100-108) .
[0013]  w 3= IG5 & A 5 Do 52 2 9 9 A7 OC IR 29 Ik 7%, AR S0 618 F 28 0 Ik 1%, G Xk 2
R oe 3 % Ba R AE A (Calder2002, Proc. Nutr. Soc. 61, 345-358 ;Cleland and
James2000, J. Rheumatol. 27, 2305-2307) » PEIHAE BTN &b, R UMK B, a2
HTZ5 . o 6- NaTIg, Gnie A= VY& B 0 n] %) 38 28 R P A T AR E R
[0014] @3- H w6- JElT M MIEIR iR AH R BR (ATATAIR = ) AT, Prid 4
BT AEE 5 -y - WHRIR A VIR ER A — T8k TR, o 3- F1 w 6- JRIIER th 2 1l
FEERN A =IA FRTRTAAS, M A E 0 P =0T A2 B AR AL DU R AN — - TR IR - AN @ 6— JIG I IR
TERIIZRE ARl (FRAE PG, B4 ) T feadE RAE N, 12k B o 3= Ja BRI — il
(FRTE PG, BRA1) ) AIR/DECE AR BE
[0015] £ ANWAKAKEE o3 iR I — T Bk TLE IR (= EPA, C20:5°>% 10100 g3
T TR NKGER (= DHA, C22:6°% 7100 i A AR A B U T 2 Fh VR AR R
6
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FERIE A Sy, Il /e AR L A R IR B0 T BE TL « IE R HA A5 5 ) B & ke
O I B TR e ABE PRI B T (Poulos, A Lipids30:1-14, 1995 sHorrocks, LA and Yeo
YK Pharmacol Res40 :211-225,1999) . BT ZEA M £ AN R K54 AR T R

[oo16]  HH T AT AR EMNAR, MEW T MAZ AW o3 J5T g2 JCEEEW, I
REZ A o3 NEITER I SeE b I M, B, &2 AT ER , W ——+ N
il (= DHA, C22:6°5 7100 9) gl AR TUREE (= BPA, €20:5°7% 1) Ip AL
Fc Jy HH DL S IR (R . M AN YL AT B U5 TR DHA Xof il Th e (V) & 8 A0 i b BT B A o
M, T B AR PR 2 AN RN R KR A T 18 o

[0017] 2 Al 5 U5 MR A0 H 9 — W6 & 22 N B 4 W 4% 0 & )8 (Mortierella) 3K #
Schizochytrium s% 35 M P2 JHAE Y, 21 K T 32 (oilseed rape). 72, Wk % @
(Crypthecodinium) si#5¥5#E: 8 (Phaecodactylum) FNIH &=/ Wb 45, 35 PUEATH — 1k
Homs (=Hm == —=Hm) W2 R0, EA1ER] DA, Bl rs 2], G F
b TE o K A ) B B IR TR . SR, AR R 2 ANTRU IR D R 4N DHA EPA A6 AE VMR TR (ARA,
C20: 42101 gy — WWREIR (C20:3°%1) 8k T TR AR (DPA, C22:5° 710110
) AN EY A0S K S ) HZERILL A R G . K S T IR 11T R AR SR U A fa,
fill £A | il fa v T A L e S T A L B8 A K EL B AL Bl A R B sl A e s R

[0018]  EHX ke T TUHAIY A &, ik & o fn s s AMEFIB I ER (M . 7E AR E g5, i,
LIk S A AN RINE TR, R A2 2 AN AR BRI HE2S . TRPRZ AR o 3 NE B X MLy
R H [ KPR RBUARAE B 3F B o n) BE TS oS« B3 M &P In N IZ £ o 3 JIg T iR
T DL R RN o B R R ER A R I RS . T L, w0 3 B i R G  H BE SE An 2 R
P OTT R I B M VR AR IR T R I R U E A - BRI AT i S b R
N, s T 2498 o 3 BRI IR U6 A2 VU AR R BB T FR AT 5 AR B4R N T0 X 5
T 2 AR A % A g 3 1 ] - AR

[0019]  HH T EfTHIBARE, it 2 O 2 35UR b S X S8 18 [ PR 82 H vl = 5 1) R 1)
FLHIAE 2 P A b e AR O S E AN AR T ER . AT, WO91/13972 FHILSE [ [R] %k & A
HORT A9- MG, W093/11245 FRAEH A 15 ARG, W094/11516 FRAZH A 12
LU FIEE . HoAth 22 M F0 S 4019 4n EP-A-0550162, W094/ 18337, W097,/30582. W097/21340.
W095/18222. EP-A-0794250. Stukey 2% A, J. Biol. Chem. , 265, 1990 :20144-20149. Wada %
N> Nature347,1990 :200-203 8% # Huang °% A, Lipids34,1999 :649-659 iR, #Rifu,
22 Tl 22 VR R B 1P AR ) A 2 R AL X A1 AN 78535 BRI A 3K SE il s &5 & (4 2 13 3, A e AT I 2
B R AF 1S T BRI M (McKeon 28 A, Methods in Fnzymol. 71,1981 :12141-12147,
Wang %5 A\, Plant Physiol.Biochem. , 26,1988 :777-792) . 5, 1 5 A 43 (1) 2= 9 3F
B S5 38 I 23 AT L AR L 400 T 43 B i TR DR R AE R &5 5 I RS . A 6— AR
W093/06712.US5, 614, 393.US5614393.W096,/21022.W000,/21557 K1 W099,/27111 k. %
ik 3 5 PR A= 4 v A 7 BiS G B8 17 1 FH 43R T W098 /46763 W098/46764 FIl W098/46765, %
ol 22 RN ) 2 IR TE W099,/64616 B4 W098/46776 iR FIEL R R4 o ¢+ JS B FNEE 1 2%
IER T FoF 22 AN [ R R 3T B W 5 o0 2000 7 B3 A A 1 — el 25 A T B ) B AN
N SEARE BRI AMFIRIIER / J§JS, W v — WRKER A1/ ik PU AR IR -

[0020]  fEib R CEERHT 12 2 A DUIHAS S GER RS A o Millar A Kunst, 1997 (Plant

7
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Journall?2 :121-131) Fl Millar 25 A, 1999 (Plant Celll1:825-838) & T #& 4 4L 1
Ik, B IR e g A AR & R AN AT S BE R D7 2 (C22: 1) F-& il K B e
TR LU ISl (Cog=Cyp) o AEEVUMRIR AN CPA 1 & )8 F8 3R T4 41 W00 1/59128. W000/12720 .
W002/077213 FIW002/08401 1, 2 ANHLFN C24- JI§ 5 IR 1) & Bk 9] 4n Tvrdik 28 A 2000,
J.Cell Biol. 149 :707-718 &% W002/44320 H,
[0021]  F T/ 42 PURA PR 0l 38 T BP0 400 & v sl e, tn = M #9458 (Phacodacty lum
tricornutum) . Porphiridium 3t L& Fh pf & 5 J& (Thraustochytrium) 3 &b Ff |
Schizochytrium fi 5 B2 FF 5 g L 2L fp, 25 & J ) an i B2 U@ (Stylonychia) B & JE H
J& (Colpidium) . K B 41 %% f % . 1L %5 W J& (Entomophthora) 2 &% J& (Mucor) Ml / 8
2L &) i B )& (Physcomitrella) . f 1A 8% J&8 (Ceratodon) F1Hh %% J& (Marchantia)
(R. Vazhappilly I F. Chen (1998)Botanica Marina4l :553-558 ;K. Totani F0 K. Oba (1987)
Lipids22 :1060-1062 ;M. Akimoto 2%, (1998)Appl.Biochemistry and Biotechnology73 :
269-278) o WHKIEPECOE FBUTK T IR AR IV 2 58480, A 4 — R 5 i 221
A, ALHE PUFA SR, 24 R 7 AR IRE 8 43— U0 22 AN ORI IR T e PR ok R 1) 58 A RN I 6 42 T et
TR HMER 7325, 3808 AT Apiik Fl S 2 Tk il o 2R, 18 B EIRBAE4, (0] Lo
15 PR & 1 T A5 BE Y 22 AU AN IE DT R, 201 DPAEPA 8% ARA ;P 3E s, B ek T 97 H B4,
EATTEE VN IR T RIR S 15 31
[0022] A AL & 2 ANHO AT D R W Wyl B2 (C18:2) AV ERER (C18:3) o ARA. EPA Al
DHA 1E 51 AR A -t AR A V7 R I B LA IAR /N B A7 AE (E. Uccliani :Nouveau
Dictionnaire des Iuiles Végétales[NewDictionary of the Vegetable 0ils]. #RTW,
=R, L AR R R AR ol 32 (oilseed rape) MR-+ In] H 28R K & rp =4
LCPUFA #4421, Bl 248 dh Tk Sh s 75 M 25 B 50 75 B3R 8151 5 & LCPUFA W]
LIS 2. ik, AR 2@ A 7 v sk A TR oS N gmhE LCPUFA £
G R B R R IR AE D Rk AT XL R w5, A6 KR, A6 EMPEE. AB
EVOHIBE . AD SEREGOR A 4 FUPRIEG . 31X 6B RW] DUA Ak A= 4R LCPUFA K & 11145
AN B =k H Y BT A ) AR S A 43 5 AT, BRLIE LA AT BE A S 4 e i &)
H%% (Physcomitrella patens) F143 55 A6 A ATEG LR I H N Jeg i 1) - B2 0 555 T 4 L
(C. elegans) T35 A6 ZE{HEEIER. .
[0023] L& it T ZMEBUEE, EATE AL &R — Tk 1 ta 8 (EPA) f1—+—
R /NIRER (DIA) CE 1) o M, FEMH A 40 W ANy (Vibrio sp.) BiAy FLE (Shewanella
sp. ) BN BREAL AP 42 T FPA B DHA (Yu, R. 25 A Lipids35 :1061-1064, 2000 ;
Takeyama, H. Z& A Micro—-biology113 :2725-2731,1997)
[0024] 2% 1L B W S AL 25 VAT B AT 8 AP g 35 1 (Zank, 1. K. 48 A Plant Journal31 :
255-268, 2002 ;Sakuradani,E. % A Gene238 :445-453, 1999) , A6 FHIFIEF. A 6 SE{HEE.
A5 KNG, Ab IEMIEERT A 4 LUAEEXT Bt &t 2 2L a4 119 Sprecher 3
4 (Sprecher2000, Biochim. Biophys. Actal486 :219-231) » SEjl ik — 0 i e {8 0 3B AR
A4 AL LU A G, B fF il E— 28 A 6 RABFE IR AR B -5 E 4T
Cop MUBER AT ot TR WL S0, MOFRAE Sprecher fU3R4E ( WK 1) JFAIE THE AL
WP .



CN 1930277 B w BB 5/121 7T

[0025]  HX ¥k T-E AT A0 AL S, AT LUK 2 ANV R G 07 B8 7 ey N 28, B, w6- Bl
o 3- Jali g, AT AR A T R A E (B 1) .

[0026] 6 fREHERZMAL G FUR R R M ER (18:2°%") , 1M w 3 42 ik W KR
(18:3%%12%) AT, 1Hid w3 FAFIEE IS HEE B BRER (Tocher 28 A 1998, Prog. Lipid
Res. 37,73-117 ;Domergue %5 A 2002, Eur. J. Biochem. 269,4105-4113) ,

[0027] RSB, AT, A XTI LA M (A 12- 1 o 3= RU0FEE ) Jf H 20
Bl EWENIX LG ER (L TFARIER ) » DUXLEFT AT 4f, A2 3 b 8 (K 2 AN R A
B A VU4EER (= ARA,20:4°%%1 ) (—Fh w 6- JERTERATMIFY © 3- RN — 8% Ti4é
FR (= EPA,20:5°% %00 F1 = |- TR NIEIR (DHA, 22:6%5 71011719y 39 i) e 1 11 I 1 4iE
10T S N B il e @ 3 BT BR T R A6 O ML AF 9% (Shimikawa2001, World Rev. Nutr.
Diet. 88, 100-108) %4 (Calder2002,Proc. Nutr. Soc. 61, 345-358) FNKH 4 (Cleland F
James2000, J. Rheumatol. 27, 2305-2307) BI¥AF  BonH FiR G TS,

[0028]  [KIULMNE R EAE, ARIFZE LI o 6- SRR o 3- & BORE [/ 5%
(LD AWF=ER 2 W o3~ JBIHR. T CHRT B8R T XMW Cg.oms Copym B
Con.s BIHR 2 © 3 RMWHBEEHMBEICIETE (WK Do 2Rl Ol 7 H AR 24 i
FIEWEAEERA Pl o 6- G ORI 9 B R WAL o 3— G @ A8 I Y. 1 18 1D
[0029]  ZEAHIEERAE I T IR ZE K 2 B 4 A C JR 1% F 70 5l 7= 4 Cyo— FH Co,—PUFA 2 22 K E 221 o
ZidARE 4 LT, B L RREE IR EHIEE A S8 (KCS, DL FRRAELEHEE ) BN iR
FRPLAREE A 40 A RPN A b, BeE IR OP R (IR B A 1L 5, KCR) i
TKAER (KR ) AL IR AP B CIGERARG A IR ) o O T I0) 2o (e I 4 552 i
IS FEREE B EAITE R Millar A0 Kunst, 1997Plant Journall2 :121-131) .

[0030] X2 A-i A Fh AR ey S 1) Sl il A2 AN R R 7= A2 DHA IR D B2 14 A2 40 7 ™ A= DHA (C22 -
6n—3) o JEA IR T $24E Gy B G- IRV M. 1818 WA RIIR A5 MRS
P o

[0031] A & 3 H 3K 18 4% 15 LCPUFA =4 4 Hi B JF H A BL 7= 42 LCPUFA 1) 28 — Ff 4% ik
PRAE ) & IR 3R F 490 4n DE-A-10219203 ( /EAE ) 7 7= 28 2 AN A0 T8 T BR 1) 5 720 ) =X
W02004,/071467 .. R, X LEAE 4 7= /1 1) LCPURA (1) 8 75 B it — 5 Ak Lon T 48 R AE AE 11
Mo MM, DE-A-10219203 PR (4 ARA 58400 0.4 3 2%, EPA & 814 0.5 F
1% (FEFPME O HE A B IEZR S =) - W02004/071467 AT T & BN 2 A
1 Cog— F1 Cop— NRVTEL, W1 ARAL EPA 5K DHA. SRT, AT AN FF R 1B — R A EEE S . L7
TERT TP T A 2R T R A A BE AT I 21 DHA . X742 PUFA, K& H T e 4% E =
T4y 20 % AL S EMEAE B . KA R E BRI I B O A K. 2R,
RGN A K. A, FEA = IR A B 5 — v — WRRER (= DGHL B3 HGLA)
K R o AE A T R VR S v o B AR A ol R LT AN B ARSI B HGLA . 53 — ANk 552 WO
2004/071467 7 oy H A i S0 r= 28, 1K S 200 5 1 AT H Rk 43 25, Mty inEs 1 ik
I

[0032]  [AlUL, o T HHIX &6 2 AN RIS 7 BR i db & S Al / BUARDEL, B TR B AR R 5 R
) A A e R DRI R A b~ FR 7 AR K e 22 ANPRRI A U 192 140 7 S BRI 1 T v o

9
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[0033] PRI, AR B 1 BR9R hF Jk AE  J PAAE A B b 1 v B2/ 22 ARG 7 1R, s
52 ARAVEPA I DHA (777 o JEAE AR Y A e B U7 VA AE L SE DA 0 A 1 = AR L+ B IR R
W& L E A D 200 EAEA T LAWY T i,

[0034]
o} ' . o
! CH, _CH, CH, ()
[~cH=cH CH, |
: m P

[0035] Tk J7 AU 4R IR

[0036] &) WA FAZRD—Fgnih A9 ZEHEEE A6 REAIREE M IIAZ IR T4, 1
[0037]  b) MAEWH FANED—FIgIE A8 IHFIBFE A6 MEREEE LR T 41, Fl
[0038] ) WA EANE/D—PrgRid A5 RIS HERIAZIRF 41, Fi

[0039] d) MAEWHEANDD—Figmit A5 GEAREEE IR T, F1

[0040] ) MAEDF FAED Fhgnid A4 L FEES HERZIR)T 41, F

[0041]  HpA T R R AR A RS X -

[0042]  R' =¥k AHEE A (TS ) « %5 1 5% A5 EEAR AR 345 10 B R0k 20 B A « 335 1 ik He Ik H i
VA I A S I M A IR O 22 2 TR W LA AR IR UL L #44 (sphingo base) B#FHI
LT B -1

[0043]

O—R
Hcl:—o—R3 (I

[0044] R =72, ¥ I 1 P Tk HEL Ak v s P PR 2 T M s L s s o o I, — T AR ML 1
T VA L8 TS Tk 22 0 I8 5 Il IR T U LIS, e M F el AN T By C—C— B R IR L,
[0045] R® =& R AN C,—Coy— Be R, B8 R® A0 R® AH B AR ST X Ta 5

A -
? CH, _CH, CH, (1a)
|~cH=CH CH,
m P

[0046]

[0047] n =2.3.4.5.6.789, m=2.3.4.586 JF Hp=058;3. AFH, FiRA T H
Ta P2 E n.m M p XR FHMEX :n=2,385, m=1,586 fp=08k3. fFiZ%/7iE
M AR S T &, LM laFAEnom M p KR FEHMZ X m=4,n=3,p=
3P H@ES T A La (ALE TR RIEAEVY AR, F1 / Bim =5, n = 3, p = 0 JF HiEA 1
H Ta AL MNTTR R TR TGER, 1/ B m = 5,n = 5, p = 0 JF Hil 5K T 1 Ta #4b
BRIk GEIR, A/ Bim = 6,n = 3,p = 0 FF HIEAK T A1 Ta FI4L-549) M
TR ZWRINIEIR -

[0048] M T o R HFRIEAHEE A CHRES ) ¥ 0o NS Ik AE ek 35 1fn i Hig Tk 2 It e 35 £l

10
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IR ol 34 L 8 A ey o I R TG 22 20 PR A I W AR AU L S e o 1T g S 1 T
[0049]

’ (n

[0050] ik R' JRFHLSELLVENIWEERE AL S 3E T &%,

[0051] G TT AR R Ay & 95 A i R HEL AR« 955 I e P 9% < T2 B 9 L A T e 9 < 4.
NG L I A T IR 22 2R L W LB I IR UL, B i R BN TR ) G Coy— B TR
=

[0052] W] A& A )t 55 et [ A2 BOAC B A A I L R BN R 1) Cy—Cy— ot SR T
B, N CEEPRIE IE TSR L 1E T 38 3E | IE OSSR AL 1E CIEPR3E | [E Be3E AL 1 E 25k
L IE THRRIE BRI IC -+ — e BRI IC+ e s 1C -+ e  E+
VSTEA /2 N e W A STt 7 - S| e MR STeB e £ SN o R Y 1 7 S| i AN ST i 7 SN i A <75
FEPRAL IE BRI I T T s R B IE T VU R R, e s — e 2 A
KB, DU S — B DS R B AR C o Co— BEFEFRIE IR T, 11 IE S$FLHRFE
IEA ke BRI | I e B L 1E T = e B RS L IE PR A | I T ke B ek | IE
TSR IE Tt B R L IE T\ B R A L IE LB R IE e R A IE
T e R R B I E T DU R R . BRI LS B A AR AR/ BN
FHLR) Co=Cop— HERLFRIL G- [, W1 Co— BEILFRIL L Cy— BEBEIRAE L Cp— WEBEIR AL | Cpy— b Sk
Fo.Cpu— BEFEIRFE | C g BEFEIRFE | C o= BEFEFRIL | Co— BEFEIRIE TN Cop— HEFEIREL T, FE
TR AR AL B — N B A OB I R AT BN R Cl—Copm BESEIRIE S T 1, Ui C o~ Bt
FRIE | Crg— BEIEIRIE . Cop BEIEIRILER Cpp WIS FRIL o XL T B JR 17 LA 2.3.4.5
B 6 AN, EARITERRE H A 20 B 22 AR IR 7 R BIOCIE I IR T AL S SE 6 S XU,
BARUL 3.4.5 5 6 B, RF B 4.5 56 ASRUEER, EE R BILIE 5 ok 6 NREE. BT L
R T B AR BTN BRI R -

[0053] o IT iy R® A2 VAT (P SANHB RN CymCoy— B FEFRIE

[0054] ] AR A [t 58 SR TR AL & — AN B I 0 U IR A B 3 AR BRI L R Bl AN 1
FIEY C=Coy— WEIEPRILBE, U0 LIEPRAE IE N FEFRIE L 1B T Jh it L IE JEIE AL L 1E CAE RIS
IEPEREIRIE  IE R AL 10 TR 1D SR I T — R A I+ e ¢
T AR IE T VYRR R IE T T B RS IE TN AR R L IE AR A I
BRI L IE T U RIS L IE e R R | IE T T R IR B 1 T D e R
oo RIEALE — A DX E AL AT CoCop— Bt FEIRFAEE T H, WIIESSFIRFL
[ 5 et O 255 5/ 2 N e i 1.8 57 S SN ety B 7 S S e i UM 5 S N e e e 50 & S T
REPAVE S s SN R GV RS ] i AN B = SN S el I o B SN Sy o 5 S
T e R R B I E T DU R R . BRI LS B A AR AT T/ BN
FHLR Cpo=Cop— BEREIR AL IR A1, U Cpo— BEREPREL | Cpy— KL FRIL L Cp— BEALERIL . Cp— i LR
Fo.Cpu— BEFEIRFE | C g BEFEIRFE | C o= BEFEFRIL | Co— BEFEIRIE TN Cop— HEFEIREL T, FE
TR A AL B — B A U I AT BN R Co—Copm BESEIRIE JE T 1, Ui C o~ Bt

11
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FRIL L Crg— BEFEFREL L Cop— BEIEIRIE BN Cop— BERREL N7 ] o IXLLH R It~ F1 ] DAL 5 2.
3.4.5 BY 6 AN, 7RIS IREE A 20 BY 22 ANBR IR T R IR I R AL S A 6
XUEE, 5 FHL 3,45 BR 6 0L, R Rk 4.5 BY 6 AN R0, JEFE ML 5 BR 6 A, T
B FIR G5 FHARAR AR 118 U7 R -

[0055] L3R R'SR® 1 R® B B W] RAgE FEFEHN / SO R FEHA ORI/ slomT DA, 1 =k,
[0056]  ZEMRPL A A W 7 v P P AR I 2 AN AT IS i e A A & 220 2 A, B )L 3.4,
5EX 6 XU, AR ERS BT AL AL S 4.5 B 6 ANRUEE. 1% 5 AR K B U B2 AT R e AR
HE WA IREE AT 1820 o 22 A~ C JR T s AR Iy I £E 12 A I IR A e A 2 20 Bk 22 MR 1o
T Z 5 vk S BAZ IR AT IR T R AT A S AN FE R SN, BB IR AR AN SN o e /N R
e FLAE Ry RN LRI T TR S 2 AN RN I 1D BRAH L LU/ T 5 % vE 1, B R ML /N T 3%, 457 5]
BRI N T 2%, A RALIE /N T 1.0, 5.0. 25 B 0. 125 % [RI3GPE RN o L2075 /1 [ i &
He i v DATE iZ 77 1P VB o B — = sl LUIR 7 B VR 5 DA AE

[0057]  HRAE A% A BH 14 75 v A BRI 7 41 LA 38 A R P 0 B T SN A7 AR, IX S84 TR )T
H)gmtid A A9 SEHNE. A6 LUFIEE. A8 KU FINE. A6 FEHEE. A5 JLAHAIEE. A5 E(H
BEAL / B A A EUOANEEE K 2 Bk

[0058] YR A A B 72 mp A ML AT H LB 7 21 2 il BT A9 (. A6 EULA
B, A8 UM, A6 EMEF. A5 FLUMNEE. AS ZEMEGEAT / B8 A 4 MBS MK £ Ak
HIAZER -2, EA1E A -

[0059] a) Ff5 SEQ ID NO:1.SEQ ID NO:3.SEQ ID NO:5.SEQ ID NO :7.SEQ ID NO :9.
SEQ ID NO:11.SEQ ID NO :13.SEQ ID NO:15.SEQ ID NO :17.SEQ ID NO:19.SEQ ID NO :
21. SEQ TD NO :23. SEQTD NO :25. SEQ TD NO :27. SEQ TD NO :29. SEQ TD NO :31. SEQ TD
NO :33. SEQ ID NO :35.SEQ ID NO :37.SEQ ID NO:39.SEQ ID NO :41.SEQ ID NO :43. SEQ
ID NO :45.SEQ ID NO :47.SEQ ID NO :49.SEQID NO :51.SEQ ID NO :53.SEQ ID NO :59.SEQ
ID NO :61. SEQ ID NO :63. SEQ ID NO :65. SEQ ID NO :67. SEQ ID NO :69. SEQ ID NO :71.
SEQ ID NO :73. SEQ ID NO :75. SEQ ID NO :77. SEQ ID NO :79. SEQID NO :81. SEQ ID NO ;
83, SEQ ID NO :85., SEQ ID NO :89. SEQ ID NO :91. SEQ ID NO :93. SEQ ID NO :95. SEQ ID
NO :97.SEQ ID NO :99.SEQ ID NO :10L1.SEQ ID NO :103.SEQ ID NO:111.SEQ ID NO :113.
SEQ ID NO:117.SEQ ID NO :119.SEQ ID NO :131.SEQ ID NO :133.SEQ ID NO :135.SEQ ID
NO :137.SEQ ID NO :183,SEQ ID NO:193,SEQ ID NO:197.SEQ ID NO :199 8% SEQ ID NO :
201 BT R PR IAZ R P41, BY

[0060]  b) KZIRSFH), H il i fe A i JE P mT LA SEQ 1D NO 2. SEQ TDNO :4. SEQ 1D
NO :6.SEQ ID NO :8.SEQ ID NO:10.SEQ ID NO:12.SEQ ID NO :11.SEQ ID NO :16.SEQ ID
NO :18.SEQ 1D NO :20.SEQID NO :22.SEQ ID NO :24.SEQ 1D NO :26.SEQ 1D NO :28.SEQ 1D
NO :30. SEQ ID NO :32.SEQ ID NO :34.SEQ ID NO :36.SEQ ID NO :38.SEQ ID NO :40. SEQ
ID NO :42.SEQ ID NO :44.SEQ ID NO :46.SEQID NO :48.SEQ ID NO :50.SEQ ID NO :52.SEQ
ID NO :54. SEQ ID NO :60., SEQ ID NO :62. SEQ ID NO :64. SEQ ID NO :66. SEQ ID NO :68.
SEQ ID NO :70. SEQ ID NO :72. SEQ ID NO :74. SEQ ID NO :76. SEQID NO :78. SEQ ID NO :
80.SEQ TD NO :82.SEQ TD NO :84.SEQ TD NO: 86.SEQ TD NO :88.SEQ TD NO :92.SFQ TD
NO :94. SEQ ID NO :96. SEQ ID NO :98. SEQ ID NO :100. SEQ ID NO :102. SEQ ID NO :104.

12



CN 1930277 B w BB 9/121 7T

SEQ ID NO:112.SEQ ID NO :114.SEQ ID NO :118.SEQ ID NO :120.SEQ ID NO :132.SEQ ID
NO :134.SEQ ID NO :136.SEQ ID NO :138.SEQ ID NO :184.SEQ ID NO :194.SEQ ID NO :198.
SEQ ID NO :200 B¢#% SEQ 1D NO :202 P 7R R WE e 2 f1 B8 3, i

[0061]  ¢)SEQ TD NO:1.SEQ TD NO :3.SEQ TD NO :5.SEQ TD NO :7-SEQ TD NO :9.SEQ 1D
NO :11.SEQ ID NO :13.SEQ ID NO :15.SEQID NO :17.SEQ ID NO :19.SEQ ID NO :21.SEQ ID
NO :23.SEQ LD NO :25.SEQ LD NO :27.SEQ 1D NO :29. SEQ 1D NO :31. SEQ LD NO :33. SEQ
ID NO :35.SEQ ID NO :37.SEQ ID NO :39.SEQ ID NO :41.SEQID NO :43.SEQ ID NO :45.SEQ
ID NO :47. SEQ ID NO :49. SEQ ID NO :51. SEQ ID NO :53. SEQ ID NO :59.SEQ ID NO :61.
SEQ ID NO :63.SEQ ID NO :65.SEQ ID NO :67.SEQ ID NO :69.SEQ ID NO :71.SEQID NO :73.
SEQ ID NO :75.SEQ ID NO :77.SEQ ID NO :79.SEQ ID NO :81.SEQ ID NO :83.SEQ ID NO :
85+ SEQ ID NO :89. SEQ ID NO :91. SEQ ID NO :93. SEQ ID NO :95. SEQ ID NO :97. SEQ ID
NO :99. SEQID NO :101. SEQ ID NO :103, SEQ ID NO :111. SEQ ID NO:113.SEQID NO :117.
SEQ ID NO:119.SEQ ID NO :131.SEQ ID NO :133.SEQID NO :135.SEQ ID NO :137.SEQ ID
NO :183.SEQ ID NO :193. SEQID NO :197.SEQ ID NO :199 8¢ SEQ ID NO :201 /R ERSF
BV, gl 2 k7R & /8 /K 5 SEQ 1D NO :2.SEQ ID NO :1.SEQID NO :6.SEQ
LD NO :8.SEQ 1D NO :10.SEQ 1D NO :12.SEQ LD NO :14.SEQ 1D NO :16.SEQ LD NO :18.SEQ
ID NO :20. SEQ ID NO :22. SEQ ID NO :24. SEQ ID NO :26. SEQ ID NO :28. SEQ ID NO :30.
SEQID NO :32. SEQ ID NO :34. SEQ ID NO :36. SEQ ID NO :38. SEQ ID NO :40. SEQ ID NO :
42, SEQ ID NO :44, SEQ ID NO :46. SEQ ID NO :48. SEQ ID NO :50., SEQ ID NO :52. SEQ ID
NO :54. SEQ ID NO :60.SEQ ID NO :62. SEQ ID NO :64. SEQ ID NO :66. SEQ ID NO :68. SEQ
D NO :70. SEQ TD NO :72. SEQ TD NO :74. SEQ TD NO :76. SEQ TD NO :78. SEQ TD NO :80.
SEQ ID NO :82, SEQ ID NO :84. SEQ ID NO :86. SEQID NO :88, SEQ ID NO :92. SEQ ID NO :
94, SEQ ID NO :96. SEQ ID NO :98. SEQ ID NO :100. SEQ ID NO :102. SEQ ID NO :104. SEQ
ID NO:112.SEQ ID NO :114.SEQ ID NO :118.SEQ ID NO :120.SEQ ID NO :132.SEQ ID NO :
134, SEQ ID NO :136. SEQ ID NO :138. SEQ ID NO :184., SEQ ID NO :194. SEQ ID NO :198.
SEQ ID NO :200 B¢ SEQ ID NO :202 7 5/ 40% [A]—PEJ)F H A A9 i, A 6 Je A .
A8 NHIFIEE. A6 EMEE. A5 AN, A5 SEMEEeL A4 JHAIREETE.

[0062] A, M T AT 1T AP IEUACEE R® B R AH B b7 b M F sl R Clg—Cop— F%
FLIRIL A A HAE BT A ClyCoo— B Co— Brdbipdt, LR 270 2 X, /5 A
HA#/>3.4.5 806 DR, Real AR B A 2> 4.5 8L 6 XU .

[0063]  FLAXJ7iZMICIE SEtE 77 2, I ML REY) T F AN b BA o 3 ANy It
%R 74, Hik H -

[0064] &) HEAA SEQ 1D NO :87 8 SEQ 1D NO :105 WP 7R FER I IE FER , B

[0065]  b) H Tigfk25 i fi i, AT LA SEQ 1D NO :88 8% SEQ ID NO :106 -7~ it
TR I HIAT AR IRZ IR 7 41, B

[0066]  ¢)SEQ ID NO :87 8 SEQ ID NO :105 A1 Bz tZ R IKIfiT A4, H4mis i) 2 IkE &R
FEIR/KOF 5 SEQ TD NO :88 Bk SEQ 1D NO :106 5 & /b 60 % [Al— 13 HAH © 3 il
.

[0067]  ZEiZ VAW — LIk S 77 Rvb, b M FE IR S N GR i B A 12 R

13
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BT L B 22 IR AZ IR P2, ek B -

[0068] a) HA SEQ ID NO :107.SEQ ID NO :109 KX SEQ ID NO :195 H B~ B4 % 18
A, B
[0069]1  b) 4 i L=l I, AT LAAMCSEQ TD NO :108.SEQ TD NO :110 %3 SEQ 1D NO :

196 W TN R FER 7 AWAT R R T8, 54
[0070]  ¢)SEQ 1D NO :107.SEQ LD NO :109 8¢ SEQ LD NO :195 1 B o= ML BR J7 41 AT 4,
Hgmho (K £ IR KCE 5 SEQ ID NO :108.SEQID NO :110 883 SEQ ID NO :196 174
> 60% [Al—MEJF HHA A 12 RUMEEE M.
[0071]  IXHe BIR A 12 LAIER 4] DR MEk 5 o 3 RUMEE P/ a6 5 Ti%07
PRI A9 SEHEE. A6 JHIFINE. A8 LAMAIEE. A6 SE(HEE. A5 JFIRE. A5 GEfH

Bl E A 4 MBI A% IR P 51— A T

[0072] K 1 Bon VR4 RIS EFFF) 1D 7.
[0073]

No. |4 vEIE 2l

1. |4H/#EE (Cuglena gracilis) A 8 R FIEE SEQ ID NO -1

2. |85 M4 E (Tsochrysis galbana) A9 B HES SEQ TD NO :3

3. | Z“AHmIEE (Phaedodactylum tricornutum) A b LA FNEE SEQ 1D NO :5

4. |AihdE (Ceratodon pupureus) A5 T FIEE SEQ TD NO :7

5. |EHSIMHEE (Physcomitrel la patens) A b X AN SEQ 1 NO :9

6. |BEFE/EHF M (Thraustrochytrium sp.) AL FAFUEE  [SEQ ID NO 11

7. |& A Mortierel la alpina) AR ZHANESE  [SEQ 1D NO :13

8. |FHFWiRRAF4E & (Caenorhabditis elegans) A5 F Rl SEQ ID NO :15

9. |FHit¥E (Borago officinalis) A6 F Rl SEQ ID NO :17
10. |fA Vi 8% A6 BN |SEQ ID NO :19
1. [= s A6 ZHFIES  [SEQ 1D NO =21
12. |2 as A6 UAIRE  |SEQ ID NO :23
13. |75 W0 BaAT 2 A6 FHUFNEE|SEQ 1D NO :25
14, [JE-8) 4% A6 ZEAHEE  [SEQ TD NO :27
15. |58 A v 1 i RE A6 SE{HEF  [SEQ ID NO :29
16. |E0 2% (Phytopthera infestans) A6 ZE{HEE  [SEQ TD NO :31
17 | L s A6 FEfHE |SEQ 1D NO :33
18, |E i s A6 GEfflE [SEQ ID NO :35
19. |F5 NN BT 2 8 A6 SE{HN  |SEQ ID NO :37
20. |40 /N e A4 EFEFISEQ ID NO :39
21. | A BB A A4 EVFIEESEQ ID NO 41
22. IR 5E% (Thalassiosira pseudonana) A5 EfHfEE  [SEQ TD NO :43
23. (R B A6 ZE{HES  |SEQ ID NO :45
24. |5 GBS (Crypthecodinium cohnii) A5 FE{HEE  [SEQ ID NO :47
25. |5 K A P 7 A5 SE{fE  [SEQ ID NO :49
26. |HLA% (Oncorhynchus mykiss) AB ZEfHTE  [SEQ TD NO :51
27. W i A5 JEAHEE  [SEQ ID NO :53
28. ke B A5 ZE{HEE  [SEQ ID NO ;59
29. Rk A5 ZE{HERE  [SEQ ID NO :61
30. B ki B s A5 JEAHEE  |SEQ ID NO :63
31. |EE I EEdr W (Thraustrochytrium aureum) A5 ZEAREE  [SEQ ID NO :65
32. |0streococcus tauri A5 GE S [SEQ TD NO :67

14
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33. |0streococcus tauri A6 JL{HEE  [SEQ TID NO :69
4. 1T RE Primula farinosa) A6 EMFIEFISEQ 1D NO ;71
35. [EiEfEHRE (Primula vialii) A6 EMHEESEQ ID NO :73
36. [0Ostreococcus tauri A5 JE{HES  |SEQ ID NO :75
37. |Ostrcococcus tauri A b RS SEQ ID NO .77
38. |0Ostreococcus tauri A5 JE{HES SEQ ID NO :79
39. |Ostreococcus tauri A 6 ZE{HERE SEQ ID NO :81
40.  [WE T a7 8 R A5 JEHE SEQ ID NO :83
41. BT A5 JEHES SEQ TD NO :85
42. |SURESE w3 FHIAIEG  [SEQ ID NO .87
13. |Ostreococcus tauri A6 EEFEE  [SEQ ID NO :89
44. |Ostreococcus tauri A5 EFIEE  [SFQ TD NO :91
45. |Ostreococcus tauri A5 EEAIE  [SEQ ID NO :93
46. |Ostreococcus tauri A4 BE RS [SEQ ID NO :95
47. RIEHRE R A6 FUURIEY  [SEQ ID NO :97
48. |(BROEHEHE A5 EMFIEG  [SEQ ID NO :99
49. |BRIZRHEE A5 ZHWIEE  [SEQ ID NO :101
50. |[MEAEGHEEE A4 EMIAIRE  |SEQ ID NO :103
51. [BRIEHFHE M w3 EWFIRE  [SEQ ID NO :105
52. |0Ostreococcus tauri A 12 FHMFIEE [SEQ ID NO :107
53. VR4EHER A 12 E2MIFIEE |SEQ ID NO :109
54. |Ostreococcus tauri A6 GE{HERE SLEQ 1D NO :111
55. |0Ostreococcus tauri A b GEfHE SEQ ID NO:113
56. |AEVTIE (Xenopus laevis) (BC044967) A b JEHEG SEQ ID NO:117
57. |#¥I5iERS (Ciona intestinalis) (AK112719) A5 JE{Hf SEQ ID NO :119
58. |4 /MR A5 GE{HEE SEQ 1D NO :131
59. |4 /)N e A b FEH SEQ ID NO :133
60. |flEgdr (Arabidopsis thaliana) A5 JE{Hf SEQ ID NO :135
61. [{LLEEHT A5 I EE SEQ ID NO :137
62. |=fFAtEIgE: A 6 JE G SEQ ID NO :183
63. |Phytium irregulare A 6 FEEFEG SEQ ID NO :193
64. |43=1t (Calendula officinalis) A 12 E R0 SEQ ID NO :195
65. |Ostreococcus tauri A5 JLfHE SEQ ID NO :197
66. |Ostreococcus tauri A 6 L HE SEQ ID NO :199
67. |Ostreococcus tauri A 6 FHFIEE SEQ ID NO .201

[0074]  {EAR M5 —2 55 £, B K FACEFLEAEY) =4 K & 2 AR g i
1%, 455 ) A2 ARA Rl EPA 1) 572 171 B3E 17245 DHA. MifT, m] AR iZ 7574 7= 4 ARAEPA.
DHA B E EMIRTRGY . AT S SLiE ) KR rEf A EEy b Al | iS5

TV,
0
. CH, _CH, CH, (1)
TCH=CH CH,
m p

[0075]

(00761 1%/ iEELES -

[0077] &) WHEYP SARD—FZRITH), Hgndd HAT A6 NG 2 Ik ik
H -
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[0078] i) Hf SEQ ID NO :193 B3 SEQ ID NO :201 & i/~ By T4 R,

[0079]  ii) 4mWA% SEQ ID NO :194 ok# SEQ ID NO :202 it~ FE 1 e ) R 12 471,
[0080]  iii) 7RS4k T SEQ ID NO :193 84 SEQ ID NO :201 F R RIZIR)T41) 1) 5.
FMEZ AT IRIRZ IR 471, A

[0081] iv) 55 SEQ ID NO :193 =% SEQ ID NO :201 P i /s e 4220 60 % |m]— 4 i 4% %
74,

[0082]  b) [MIAEMH F AR D—FEERIT A, Hgntd BAT A6 B yE MY 2 I Hik
H :

[0083] i) H.f7 SEQ ID NO :27 83 SEQ ID NO :199 1w B4 [RIA% T,

[0084]  ii) #%A% SEQ ID NO :28 sk3% SEQ ID NO :200 1 i 75 Z JE 1 4 K A 16 T 7))
[0085]  iii) AES™K&4fF N5 SEQ ID NO :27 o3 SEQ ID NO :199 AT 7 #% 18 Iy 1) (¥) 5 #h
BT R T4, A

[0086] iv) 15 SEQ ID NO :27 B3 SEQ ID NO :199 W p7RJF 44 220 60 % [F— Nk %R
J¥ 4,

[0087] ¢ Mt F AN T FIZIR T4, gD HA A5 FEORIREE 4R 1 2 Ik 5 113k
H :

[oo88] i) A7 SEQ ID NO:11 ‘P T7RITHIIKIEERR,

[0089]  ii) ZWA% SEQ ID NO :12 iR & FEBR Fr 4 WAL R Fr %)

[0090]  iii) ZF/™#%4t N5 SEQ ID NO :11 A9 FiosiZ iR 2 1 B AME A AT A% 18 751,
i

[0091] iv) 5 SEQ TD NO :11 R Fala 20 60% [F— PR F41,

[0092]  HA = T A gAs BRHU R B 25 B I8 o

[0093] W] LA F A BH 7 VEIAZ IR 7 A1 A/ W002/26946 (A 5 = Vo R, e B i 5245 &
(Thraustochytrium ssp.), SEQ ID NO:11, A6 EULFIfF, & H Phytium irregulare, SEQ
ID NO :193) FIW001/59128 ( A 6 ZEAHE, 2 E SEQ 1D NO :27) F ik, e A1 7r s w5 1 H .
SR, FEIX LA 8 7, ARA A EPA 8112 i AT 7R5E 3E RIAE Y Tt 5T, T DM AE TR ALY P 5,
ok AL F L TRIRE ) T B R 3] ARA FIT EPA & R . BEAh, IR 28 H b, AR PR A A BH G
IRV 5 9wl 5 107 1R AW Rl 4 1 H At Bl iR A% TR 4H 5

[0094] A Nlydrdh, WIEC & RINFEZFEYH BA SEQ 1D NO:11.27, 193,199 F
201 WP 7R R A LI 53R 1A S B ARA & S TR P B IR & S AR OIS 3 A
8%, A FHL E AL 10%6.11%.12%.13% . 14%.15%16%17%18% . 19% BY, 20% ,
FH AR 21%.22%.23%21% 8 256% (S WK 2.8 3. K A FK31) » IR TN
A

[0095] O T iE— B IE X R AL E AT 2 ARG IR R & ARAL EPA BY3 DHA sY 2 1T
PRS- IE MR / s = BTl 7 A 7= R (FriR £ AN AR IR 00 % &= 5ok B B4R
HOFE DA/ BCH T = IR AE LeAT R B I8 0 ), A7 Rk 0 AE W5 iR AL -6 SR S aE A R
5. X CUFaiE i S NGt B A 12 A AIBEEE 0 2 IR R, IR e B 4R IE
AL R SEER

[0096] X AE HL A il R O B AE A A ASARR 10 S i 1 5 B 10 7 9 AR 40 R e R e A R M,
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Pt iR 4 5 ) o+ 7 AE R (Brassicaceae) , W25 & (Brassica) J&, ) 40, ¥ 32 I8 ¥
3% (Lurnip rape) BREFENEIFSE (Indian mustard) s81ART 8} (Elaeagnaceae) , WAEH AR
¥ )& (Llaeagnus), ] a1y A A (Oleaeuropaea) W)@ F1Fl, 5k & &l Fabaceae), 1K
98 (Glycine), ] ki, K2 (Glycine max) HIJEFFP Mikoklajczak 25 A, Journal of
theAmerican 0il Chemical Society,38,1961,678-681).

[0097] 3K A ALEAR S IIPLIE L 7 Zmh, IE ) e AL RO SN mhd B A 12
FL LRI P (1) 22 KRR B8 T 0 14 S AL

[0098]  RpMIPLILEH, ZAZERFAER -

[0099] &) H A7 SEQ ID NO :195 F1 iR e/ BIAL TR 141,

[0100]  b) Z%fi% SEQ ID NO :196 A B~ s B BR e 71 (R R IF 71,

[0101] ) Bk 441 N5 SEQ ID NO :195 A1 BT/ 4% BR T4 1) B R ME AL AT (A% BR T 41) , I
[0102]  d) 5 SEQ ID NO :195 " loRT4H 4270 60 % [F]— M RIZER T 41) o

[0103]  SEQ ID NO :195 FT7s HIRZER 741K B < 46 I HAEIE T W001/85968, K4 Ho 24 T[]
FEDINAHIEE S5

[0104] H FHRIE AR BH 7vER A 12 U RIBEAG A HR R (C18:1°7) H5 4k Al YU i IR
(C18:2°1%) ERFH# C18:2°% #4k il C18:3%%% 2 (y — W HREE = GLA) , Ho /& ARALEPA F1 DHA
BRI IEEL A 12 BAEFIET R R A 2k & SR IS B 4l A BT BR IR , 17 R Hh 2% & 315
i A BT R RS O NE TR o AN SRS & A2 T G 2R B, IR 3 A b 5 B8R v 7 SR R 5 ™
W, BRA T8 SR AR RSN A NE DT BR B R 4B, i 23 AN R BER AR FEWENE B B vl =B . AT A
R A IR BR R RN TR B H T =R S R ) AT i, G0 T R — 2P i AT e PR R 1
SN

[0105] A 12 RULFINEAEFL LAY A/ K IE S8 ARA & RS T B AR &
HE— 3 E R 109 .11%.12%.13%.14% .15%.16% .17 % .18 % .19% Fll 20 %,
S FIHGE T 219 .229%.23% .24% 8, 25% (& 0L 3 04 FE 32) . BHE S ECh
BE

[0106]  FEMRPEAS K WARI 7L, mid BT A 5 GBS 1 2 BRI LA AZ 18 )41 ] DIAT
FIH S A AEY P o

[0107]  fLiESmbY A5 GEHEENG VL HSLLRZ IR P41, ik H -

[0108]  a)SEQ ID NO :43.SEQ ID NO :47.SEQ ID NO :49.SEQ ID NO :51.SEQ ID NO :53.
SEQ ID NO :59.SEQ ID NO :61.SEQ ID NO :63.SEQ ID NO :65.SEQ ID NO :67.SEQ ID NO :
75.SEQ TD NO :77.SEQTD NO :79.SEQ TD NO :83.SEQ TD NO :85.SEQ D NO :113.SEQ TDNO :
117.SEQ ID NO:119,SEQ ID NO:131.SEQ ID NO :133. SEQ IDNO :135.SEQ ID NO :137 5%
# SEQ 1D NO :197 FPRiZRIT 41,

[0109] b) 4%fi% SEQ ID NO :44.SEQ ID NO :48.SEQ ID NO :50.SEQ IDNO :52.SEQ ID NO :
54. SEQ ID NO :60. SEQ ID NO :62. SEQ ID NO :64. SEQ ID NO :66. SEQ ID NO :68. SEQ ID
NO :76.SEQ ID NO :78.SEQ ID NO :80.SEQ ID NO :81.SEQ ID NO :86.SEQ ID NO :114.SEQID
NO :118.SEQ ID NO :120.SEQ ID NO :132.SEQ ID NO :134.SEQID NO :136.SEQ ID NO :138
23 SEQ D NO :198 BT /s & & 1R P4 A AZ IR 471

[0110]  ¢) ¥4, HoAe 4% 4 5 SEQ ID NO :43. SEQ ID NO :47. SEQ ID NO :49.
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SEQ ID NO :51. SEQ ID NO :53. SEQ ID NO :59. SEQID NO :61. SEQ ID NO :63. SEQ ID NO :
65, SEQ ID NO :67. SEQ ID NO :75.SEQ ID NO :77.SEQ ID NO :79. SEQ ID NO :83.,SEQ ID
NO :85.SEQ ID NO :113.SEQ ID NO :117.SEQ ID NO :119.SEQ ID NO :131.SEQ ID NO :133.
SEQ TD NO :135.SEQ TD NO :137 83 SEQ TD NO :197 A% R4 1 B Mk 2427, K
[0111]  d) ¥EeFE%1), H 5 SEQ ID NO :43.SEQ ID NO :47.SEQ ID NO :49.SEQ ID NO :51.
SEQ 1D NO :53.SEQ 1D NO :59.SEQ 1D NO :61.SEQID NO :63.SEQ 1D NO :65.SEQ 1D NO :67.
SEQ ID NO :75.SEQ ID NO :77.SEQ ID NO :79.SEQ ID NO :83.SEQ ID NO :85.SEQ ID NO :
113, SEQ ID NO :117. SEQ ID NO:119. SEQ ID NO :131. SEQ ID NO :133. SEQ ID NO :135.
SEQ ID NO :137 8k# SEQ ID NO :197 1 f7R)T4117 270 60 % [7]— .

[0112] (T VAMIDLIE LT Z2rh, A b ZEMER /LR o S 8 B 3 Rk,
[0113]  FEIZJTVER J— AR SEItE 7 b, A #7200 N8 T B B2 R iR
T b BAZRIT A DT B S BariER T H LA 5Bl DA R R
JHB) T

[0114] 2RI, AMUFHNER R IR ] LA S T A A B b - AT il % Ak s g HL,
AR R A X e 1) 3 T 45 5 A R A A [R) B0 375 14 19 21 B BT 7 41t m] DA
T o IXEELP5) 5 L e P SRR PR FIE T . S A AH B B2 i
e o BT B A AU A2 /D 2096 .30 % .40% .50 % B 60% , 13 A HE A /> 7096 .80% .90 %
oK 95% , 'R WA R Hh %2 2 96 9% .97 % 98 % 1K 99 %6 [RI B 75 14 1 2 1 IRt

[0115] & T #fi 8 PR R L e A BB I AZ IR I RN YE (=FR—M) madk. B—&7
FVEALE T — 4B N0 (an, n] AR 8 B R A R e A b g ISR M DUHE 5 5 — R B R
B MR A AR LU ) o SRS LRERAT Y. S IR IE  B BE X P IR AL B AL I 2 B R IR
FHASCE T . R FH) P IIAL B S 55— P8 O A B AR 1) ) 28 356 B8 i+ [ & Al
FIAZHBR 3, I8 A E WA T 7R AL B A2 FIYE R CRE, A B 3o o 9 &0 38 BR B3 7%
P “ [RIYEPE” XY T2 IERBAZIR “ [R—1E” ) o PRI 1.2 [A) [RIUR TR T 23 B IX P AT 7 271
IEM 'R R (B, % [RIEE = AR BEE /AT B S x100) o B ARTE [R5
I R]— P2 A SR .

[0116]  (EHEANSEILTREZRITHIIX B S RN A T AR Z R ), HAR N ] B
FIHETZMEEE— RZYWFEF. Needleman A Wunsch 5%3% Smith 1 Waterman )5 1
IR EEISE . FEP PileUp (J. Mol. Evolution. ,25,351-360, 1987, Higgins 26 A,
CABIOS, 51989 :151-153) 8 # F2LF Gap fll Bestlit[Needleman Fll Wunsch (J. Mol. Biol. 48 ;
443-453 (1970) FI Smith Fl Waterman (Adv. Appl. Math. 2 ;482489 (1981) ] 4 GCG # 1t £
[Genetics Computer Group,575Science Drive,Madison,Wisconsin,USA53711(1991) ] K
H84y, FH TREAT PR Lo . AT TR GAP A8 R [ i R B AR A P A X B e baigs i
TTAFIYR SRR (LL% RN ) 8 DA E 50, KA E 3, *FIYULAL :10. 000 F1-P 345 1 -
0.000. BRAES M, IXEeRE B2 HIE TV L AR TR B

(01171  HAR A G R BIAE R A Fn] DL A2 DNA Frai) 2 240, 2§50 SEQID NO :12.28.
194.196.198.200 F1 / 8% 202 SR T BB . IX LRI RIE T P2 A 12 ZEA
B A6 RVOHIEE. A5 ZUYUFIEE. Ab IEfRAEAT / 5 A 6 IEfREEIER MAZ IR F 210 1 3
5% MAF o A BH NG L A0 5 B P R T IR S AL B ER A R A 12 I, A6 i
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FfE A B EFNEE . A b GEAREERT / B8 A 6 IE{RIlE T TR 2R 2 &1, BT R 7+ 1K)
i R HEAR EAUCR RS M.

[0118] A TRIEAKFMI LTI A 12 LHFEE. A6 AN, A6 WEAHEE. A5 UE/H
FE A B 25 U0 1) S A B P B D 27 AT S S A AT A dm s iy a2 1 5T/
AHEL DR BE 22D 10 %6, P ide 2D 2096, e ik 2 2b 3096 .40 % .50 %6 B0 & 420> 60 %6, B ik
F/070%.80%.90% .95% . 96% .97 % .98 % B E 99 % IEENE MOt eI RE#E &
e A7) BY 2 RE A AN b G S R G U BR B, Gl — TR S H vh BN/ B =T H v R K A BT 75 1
WA B 2 5 7 s s, ik 0 FHe IR R 47 1 Cie— Co— B Cop— TKAE,
HAEZR /D 2 A E, AR 3.4 53 5 A7 B A7 WUEE.

[o119]  [RIFEME, A I I JE I H8 A2 P A 264 S ST A 12 XA, A6 LAl
By A5 RUIAIEE. Ab WEMPEEA / BY A 6 ZEFERIZ IR I B AMBEIYAZ IR 70 T AN K H] B
B CH BT IR B AR A8 A T 87 B IR 2 AT MIPE e 45 F, AR DT IR & R AH B By
2 /b 60 %6 [FIYR T B A% 1L 7 4 18 AR AH B A4 AT . k18 B 22025 65% .70 % .80%
% 90 % [ YR ME, UL 2 /0 20 91 % .92% .93 % .94 % 1k 95 % [ YRk, 45r A ik 2 /D 24 96 % <
97 96.98% .99 % B LA L [RIYS 1 B e A0 30 ORI AH AR AT B 25 AF o IR B8 A S AR R
AR A H HA U0 ZE Current Protocols in MolecularBiology, John Wiley & Sons,
N. Y. (1989),6. 3. 1-6. 3. 6 P ik,

[0120]  J7A& 2R AT S5 AT B0 8 1 =1 PR il 4 S 491 &2 A 6x SUALAN / Frdk iRl (= SSC) F14y
45°C F AT, SRIGTE 0. 2x SSC,0. 1% SDS 7 50 2| 65°C FyEH—REZ K. FEARANR T
FIX L a8 S AR TR PR 2R BT AS[R], 490 4, A A7 AE A HLES ) T, ek B 2 e EAS
[[o 7E “PRERAZ A T, B hn, BU gk TR IR, fEk B2 0.1 3] 5x SSC 7K PRS2 b
tH(pHT7. 2) , ZRATIBE A 42°C 21 58°C o WIRAE LR 92 phyg b A7 £EA LA, 4120, 50 %6 H Ik
Jize, A AAERRUESAF R ITEE N2 42°C o DNA :DNA 24500 T AR EE ) 2238 414 0T, 0. 1x
SSC 1 20°C F] 45°C, ik 30°CHI 45°C o fLidih, DNA :RNA Z8 4 40 T HIZAZ 4 AF Al , 0. 1x
SSC A 30°C H) 55°C, {1k 45°C F| 55°C o ML ALY 100bp ( =HEEXT ) Ff H.G+C & 824 50%
HIAZ IR, CEAF AL T EERZ Y24, #08 EIR AT o BOR A DL LUATERE RS HeRk 15 4n
Sambrook 25 A,“Molecular Cloning”,Cold Spring Harbor Laboratory, 1989 ;Hames and
Higgins (Eds. ) 1985, “Nucleic Acids Hybridization :APractical Approach”, IRL Press
al Oxlord Universily Press,Oxlord ;Brown (Ed.)1991,“Essential Molecular Biology :
A Practical Approach”, IRL Press at Oxford University Press, Oxford fifi 58 T 35
HeAs A

[0121] W W AZ AT IR 751 3 N — Bl M AZ T B R A N N sl ik 2%, T BB A2 45 B 1K)
gt A 12 EWEAEE. A6 ZIAINE. Ab EVOFIEE. A5 WEANEEHT / B A6 At A% IR 5
- AR N EE DR ISR AR IS EGE s e BT DUE I AR AERE AR, lisE A5 A PCR
M FHIF LR FANZ — PR WIRAE— D24 R 75 2 558 i F = Ak
SFRIEREA . AR RILREA” B, 2 BB R IR T H A BAT AR EE i) 22U 18 R 1 1
o AEARMI D O T BA DN GE ) 2 FE R R 7 B o k. I 28 1 R B 36 B Bl
M BE AR (B an, MR A =R A 2R ) BRI s = 5 (40, R IE
BRI ) AT AN AR PR B ) 2 FR iR (D, H 2l R & ME L B s eI L 22 7208 T
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B WS ER F DEER ) A AR R BRI, TR IR R 5% R S
iR L TR A FUER ) BV B R AR R (B, SR AR
AR ) U 575 WA BE R RR (910, BV me T AR AR JAE) «
i A12 FUFIRE. A6 FUUFIRG . A5 FUUFIAG. A 5 IPAGELE A6 LEMREE D T3 4k
TR IR S 1 T 2 Sk B 6 il — SRR I 5 — R R L . 5 Y Ty %
Hp, S AR T LA A% e ML) G oL VAT AR ZESRTY A 12 FSHAIRE . A 6 FHAIEE. A 5 2 AT,
A5 GERNBEERE A6 GE RN T A (K4 K s 43 81 EBERLS N, 3 BLIT 5825 thT LA
LRI ASCITRN A 12 RUURIEE ., A6 LUINEE. A5 WA, A5 A E A6
SRR RO 96 LIS (B T A 12 LA, A 6 J3VAIRE . A5 J3MLATEE. A5 G f
FFeRE A6 GEMAGIE L 58 1k

[0122] AR AR B I 795 oh ¥ A 1 22 AR IR 7 B U A, 5 28/ 24, Ik 3045 526
A RN IR LS 4.5 506 AU, 27 AL IR BRI LA 20 B
22 MR T K

[0123] M JIg i B (AL 2k i /1 PR /N AR B b 54 v 97 PR R A T 2 o 8 2 MR A S &2 R
“HR/NFR I B A HE 5 % AN R 0 AL L, ORI BRI BR L/ F 5%, (R LA T 3%,
AL IE LN T 2%, BHREE /N T 1.0, 5.0. 25 B 0. 125 % (ISR S, 772 10 B B 7
DAZEL AR 5 35k () W — 740 ke 85 T LA L R VR A5 AP AE

(01241 A o 7= A ity 2 A UG ) 7 4 45 25 2 IR AT / ok = EH o g o, (L
WL A4 PR 1 A 25 0 1 R 7 R L LA I TR T MR B X RS 6. R % B NSO,
CATTAT LA S 2l 6074 7 A7 AR B4 A R DL S5 i R D5 58 PR 2 A s AR IR H S IR 2
WIRITE RAFLE . G540 fE =58 || e o i 22 A0 B 1 1T LASK: 1 B 4 1) 6 A © T 7 i B
iR, oA 8 51 12 4> C JR1 i T S MG R » ok & FUA 14 80 24 4> C B I BRI R » 11
3 KRR R BURHE Coams Coom R/ B Copm JIR IR I KB MM IR LOPUFA, 1354 1 (A 2
Coo— A/ BR Cop— MR FR KA HE IR U 2 LCPUFA, 201 ARA | EPA. DHA 5 &I H 5

(01251 AR 47 A 5 BT 50 5 325 )3t 7 78 g ) 2 9, 6 422 s I B8 16 v %2 S MBI Cm
Co= A/ BR Coom FIRIT IS T4 25 4> 2 AU, 7 ) Hb ¢ 1 P 8l AT 4820 3,415 8K 6 43

A, XA S A T IMER (= LA, C18:2"%") . v — WHkEE ( = GLA,C18:3"%% "),
T J\BR VU458 (= SDA, C18:4°%%1%) (@ — v — WJBRIR (= DGLA,20:3°%!"1%) [ @3-
BV IR (= BTA, €20:4°%%1 ) ABAEPIAGIR (ARA, C20:4°7%10) (= B FUA IR (DPA,
C20:4°> 51 S TATRNR S, L4 o 3— — VIR ( = ETA, €20:4°>% 119
AR VUIEER (ARA, C20:4°7 %1 (48R TR (BPA, C20:5%7%1") [ w6~ .+ ff T
Wil (C22:5°0 7100 L0 6= - RRIIIGRE (C22:4°710 ) o 3= A TR TR (=
DPA, C22:5 710181619 | - B SHR TR (= DHA, €22:6°5 710151919 a2 Y ([KIR-A ), 4F
R =2 ARAVEPA R/ 8% DHA. AR HL =4 o 3— A8H5 1S, 40 EPA 1 / 8% DHA, 4% DHA,

[0126]  HLAT 2 AR Ciy=Cog— T / B Cop— HRITIR 73 F, A Rl BAT 2 ANHFIT Cyp— AN
/ B Coo NRNT IR 53 BU NG 7 BR R ] LA LA Bl Ja 2B i o, 0, L s R 25 L i e H ol
fi B2 B 9 Lot S5 R 25 L Wi i, Ll Bk 2 I e 0l T TR FE ik 4 g T 2 IR Wi IR TG |
I Tl I MO LT 3 O i O 9o S R 3o s 9 3R E o . = gk o o4, o FLARAE
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TR s, a0 ZBRETEE A BB A0S 8 2T T 1 25 18 07 8 e A 0 70 1, PR Ak S &
HA 4/ 2.3.4.5 806 XU, ik B 4.5 83 6 A0V, Ky ik B 5 83 6 Xt
12 ARG I R - PRidedh, ‘AT DU AT 00 W3S H ol e . = BEH s / s CAk R IERE
B RS 032 DA =0k | i 8 iy 7 X2 15 B T I BB S, 22 AN R0 AR 7 BRI E AR A LAV S
WiBRAE AL & &5 & H AL 59 b . 18, 200 Ltk (eI esAiE S e ) 17
TE T AW, KA o0 1% et 80 B 90 % Hih — R, i E &t 2 2 5% H il —Fs, % E 5
15 B 10% Hyl—RE, S EETF 1 B 5% SRR, & EE T 2 3 8% #i i, £ P L&
MEAEERI 100%.

[0127]  EMRIEAKARI TEF (T TFARREA LA ORI AT, BEUEAE S 2H0E
I HRZINER ) » 5T 5L R A A, A R o 4 2 DRI AE A A e~ o 1) S BR JT BR, o 7 2R 1)
LCPUFA & iz mR il /0 3.5.6.7 8 8%, A A EREIF £ 9.10.11.12.13.14
B 15 %, itz EmEil 4/ 16.17.18.19 8( 20 %, ¥k iz EE ] 417> 21.22.23.24 8{
25% , e e MG B 2 /D 26.27.28.29 BE 30% . 3X HL, 15 AW P AETER Cpm R/
&Y, C,o— I8 7 IR A ) M5 A W %o B (14 742, 101 ARA \EPA \DPA 8%, DHA (445 2% /> B4 Ky =24 )
AL N A2 10 % , A FIHEL AR 2 20 %, 5 AT A 22 20 30 %, AR BIAT b 22 2> 10 % . AR
T ERAT At LSS S i e A0 A

[0128]  FE4r T HPAT 4 B 5 XU 2 ANAD Cop— AR IR TT R AE A A B ik =26, Bt
HULR TR R — S i & s A TR A RE YR b b S e R E ik & /> 15,1617,
18.19.8% 20 %, AR E R 2220 21.22.23.24 8 25% , 45 W A iz B8 55 20 26,
27.28.29 5% 30% .

[0129]  ZE4FHH 4.5 56 DB Z AN Coo— FT / 8K Cop— NEIHERE R HLAEA K B 7
AT, BT R IR — AL R TR R 1 P R R TR 1% B o A
A 15.16.17.18.19.8% 20 % , A FIHIFZ B s oh 220 21.,22,23,24 8L 25 % , R 751 A R H % 8 &
&b 26,27.28.29 8% 30%, AE R A A i EETF A2/ 31.32.33.34 8% 35% .

[0130]  FEARFEASKR IHI 7 7= 4k ARA, L& B AL TR AR A h B B S &N
g ER 2D 3.5.6.7.8.9 B 10%, f Az E R b 422 /> 11,12,13,14 8¢ 15%, JLikHhdz
ol 40 1601718419 8% 20 %, S Atk i T il 220 21.22.23.24 8% 25%, e fltik
Mz B2 26% .

[0131]  7EMRIEA KR BHM Sk b 7= 42 BPA, & B3 P HIL W A Frh S ER S &
NI EETE /> 0.2.0.3.0.4.0.5.0.6.0.7.0.8.0.9 8 1%, A AL EE T E D 2.3.4
5%, it EE AR > 6.7.8.9 B 10%, FE ittt EaE ik 20 11.12.13.14 5L
15%, itk iz EE T2 16% .

[0132]  YERRYE A BT v A4E DHA, Ho o it TR L R A 1 BRI S = A
fZE TR /D 0.01 3% 0. 02%, 3% E &2/ 0. 03 5% 0. 05% , 3 R Hf% EE 1 %2 /0
0.09 5% 0. 1%, R MLk iz |2/ 0. 2 58 0. 3%, ALk i EREIF 2/ 0.35%,
[0133]  fEHBh R ¥Ym AR B 10 77 v A0 A FH R 1 » 38 S AN T G 107 16 ) B AL A3 A = 2B
B H i =EEET snl. sn2 F1 / BE sn3 f7. BBIAAERR G AN B B 77 0, AL ik & 9) W2 i R
(C18:2) ANV IR (C18:3) &£ IR N IR, iZ VA2 7 =4, WAt A PUsSER (ARAN) L =+
Wk TG (EPA) \ o 6— - ik TG IR 5l & DHA ANE A 4o 3 4l 7= 44 321, By AZEZS =4 vh
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B RATAE IR S AT 40, an RAEEL UGN, B RS LS AE A A7 AE Vil B ROV BRI 5 S
LTI ARA L EPA 53 DHA AE TR G WATAE . A MR EL =) ARA 535 DHA 1, ZE&F
PR v N NAZAFAE SR N B A28 72, X2 AT AFES 7T DA [ RRZRAN / sl A, [
AR BB /N T 151401312 8¢ 11 %, A A B R /DT 10.9.8.7.6 3¢ 5% , 5 51
BRI E BT 4.3.2 5 1% EPA R/ 5l ARA RN - IXJE 114 AESH BPA AR
F/ B, VAR FAE I E il /T 15,1413, 12 BY 11 %, A AL E & vh /D F 10.9.8.7,
6 8% 5%, AT A H iR EE N T 4.3.2 8% 1% ARA (R A IX 2 WA ATESAT ARA ()15
K0/ s, WiZAe e EE DT 1541401312 88 11 %, A iz E & it/ T 10.9.8.
7.6 5% 5%, B A A M B R T 4.3.2 8 1% EPA T/ B¢ DHA R K.

[0134] 4RI, —Fhr= 4 eh AN 6] 2 AT Cop— T/ 8% Co HR I BR AR &4t AT LU BTy 22
1o FEIXLLAF I, £ DHA IIHGZSFN / s vl LS T3 B A A 7~ B iR 25 5 =, R
g E R 4 1.2.3.4 8 5% ARA F1 / B EPA, AAIMbIZ E E | 45/ 6.7 80 8% , i w7 H
Moz B /0 9.10011.12.13.14.8% 15%, AEF e i A Al i B E b 20 16.17.18.19,
20.21.22.23.24 8% 25% .

[0135] BT PR &= &, Witk Moz A A iz T o h AR I 20 %, ik #% Ea vk A
I 15%, Al mEE AR 10%, EEEM Lt ERE T AL %. B
F) b, £E A A BH (K A7 3, % 5L DA 4 A A ARAL BPA 8% 35 {Y DHA DL &% & 7% 2 8k 3 U 2
M6 T R AE &= A i B4k 4 W) ARA. EPA F11 DHA [F] I 7= 2B, & A1 F) #l DL & 2
1:1:2(EPA:ARA:DHA) , HAHE 2 2 1:1:3, L3k 1214, R Atik 1:1:5 LB =4, ik
G4 ARA FH EPA [R) B 7= A2, e AT I AR A rh LU 2D 1:6 (EPA:ARA) , A A 2D 1:8,
A 110, RERILE R D 112 [ Ee A

[0136]  HRHhw A R IH 0 77727 A 1 I Uy 1 14 e & g o7 I VR 5 0B R M A0 6 21 15 % FRA
M, 1 31 6 % Ml IR, 7-85 % JHE, 0. 5 B 8% 11— 1 \BRIGEIR, 0. 1 Bl 1 % {18, 7 31 256%
YA B, 8 B 85 % FA ARG T BR AT 60 3] 85 % 2 ARG IR, FEFT IS N &P I T
100 % FAZE T A ) B AR T R &5 = o

[0137]  Jk&l, 1@ A A HH B9 7325 AL I G 5 T 18 B8+ I 1D TR VR 4001 M b AL 25 22 Rl I s
MR, Ik BIFIR (13- S FRIGIR ) SEEEIR (9, 10— WA J\iK -9 /GlR ) 251 (8,
9— W B+l —8— IR ) NPT IR (BRI T bt lg ) R IR TG (9, 12— 41\
Wk =9, 11— &R ) JBENS AR (9, 10— M+ \ Ik —12- 1412 ) (R TRIR (6— 1+ /iR IR ) .
6— T JLIKHLER « santalbicacid ( & 11—+ /\fikMs —9— SRER ) 6,9 | )\ BRMGHIL . pyrulic
acid( & 10— T4 —8— 4l )« crepenyninic acid(9— 1 /\4H —12- $LFR ) .13, 14— — 4
oropheic acid1 /K —13— 45 —9, 11— R TEAETIMER (I —6— + /\JAGER ) \9 I, 12
=+ )\ G R AL I (calendulic acid) (8 2 10 Sz 12—+ )\ ik =}l ) B
1% (catalpic acid) (9 & 11 & 13 M — | /\ Bk =451 ) AR (9 W 11 f2 13 K -+ /\Bik =
IR ) « jacaric acid (8 T 10 & 12 Wi — -+ )\Bk =4& 12 ) A AFER (9 11 J 13 I — + J\ K
TEIER ) DRI (9 11 13 15 0 -\ PR ) RS (pinolenic acid)
(4 - 5,9, 12— 1 )\l =48 ) . laballenic acid(5,6— 1 /\Ik — TN —I&18 ) « B R IH
M (12- FyMER ) 1/ B FR W 2R (coriolic acid) (13=F2 -9 i, 11 )& — 1\ 408 )
FIHE DT B o L i 430 140 I 7 T2 2 5 0 R0) b B AR 40 AR R TH 1) 77 327 A 1O G T B N 580 I 7
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MRIRAY F URE R, a2 U, 2T 2GR, EN1MAAE N T 30%, A%k 25%.
2496.23% \22% B 21 % R AIILILE DT 20% .15%.10%.9% .8%6 .7 % 6 % B 5% AEHRE
AL /DT 496.3% 2% 8% 1% FEAI BB 53— Rk T A, X 28 b i 4 20 159 08 7 BR
T RIS/ T 0.9%.0.8%.0. 7%.0. 6% 5 0. 5%, FF B IE /N T 0. 4% .0. 3%.0. 2% .
0. 1% o MRH A TH I 73237 AL 1 G 107 R 8 B3 & G T I VR 5 0078 A MRS T B IR T R o5 /N T
0. 1%, BUF VA TR, WA HE R, &H 0% (= BTG, €22:5° 1) JiH,
WA AER ( VRN, C23:6°7 51210182
[0138]  HH THR¥E A BH I RZ R 7 20 sl FH TR YR A R B 5 VA % R e 41, 5 R % AR A
FCAGAEY, B0, 732 (Brassica juncea) BRMIMSE (Brassicanapus) < WHEFE (Camelina
sativa) S (Arabidopsis thanliana) BUIEE (Linum usitatissimum) BIFEAAHLLE,
2iE I GC 43 M LU AR, 2 ANHOFI AR, =222 ARA I EPA, LA A% DIIA [/ 550 hn 42 2> 50
80 B F 100%, FHAIHLEE /1 150,200 5k 250 % , e 27T FHLZE 2> 300.400.500.600.700.
800 & 900 % , FEH 4 B4 FHE A5 2> 10001100, 12001300, 1400 5% 1500 % 5 W, S it
[0139] ARk, 4o bk, 7EZ 5k )" A WTE S 0 BT 4.5 B 6 D AU 2 AN i
Coo— 1/ BR Cpp= MR PR G AL & AE M W (K B 7~ b, P AL & AR /D = 11 C12:0- 83
Cl4:0- B, RF MR AN S . H 2 55 WA AG i B2, Wi BE i 2 C4:0. C6:0. C8:0 ¥
C10: 0 KL ANATAE THRZEAN / B, B A BLARS /N BATTE - AR /D I I HL IR AR Y 78 GC
SIHTH, AE GC A AR T 5.4.3.2 83 1 %, F FIHUE T 0. 9.0. 8.0. 7.0. 6 843 0. 5%, §F
MARHAL T 0. 4.0. 3.0. 2 85 0. 1%, AEFREHILLEHAK T 0. 09.0. 08.0. 07.0. 06.0. 05
0.04.0.03.0.02 B¢ & 0. 01 AL MHFRAT E . JEIIER C16:0 Maz-A A4 1 2] 28% GC BB A7
AR VEE Y o B ER C16:0 Mz ML LL GC AL/ 256%.20% . 15% B35 10% -
BHRMNT 9%.8% 7% 6% 8k 5% A FH/NT 4% .3% 2% 80 1% HEFTT
B IR/ SRR R, SR E AR AANAT . HRAIR C16: 1 Nz A FHh 4/~ 1.0.5.0. 1,
0. 3.0. 28 0. 1% A FH: 0. 09.0. 08.0. 07.0. 06.0. 05.,0. 04.,0. 03.0. 028 0. 016C
PR AT R . AR R BT, BRI R CL6: | NAZANTEAE TZ 07 R / sl G259
X [FIRERN T T HE IR C15:0. C17:0. C16:1™° o3, C16:4" 57 F1 C18:5 >0 210 BT
R (CL8:1°%), ZEARZS iR / sl S5 HE W 1R Hh B ) LIAFAE A (C18:1°7.18:1°) o 7
FHL, TR E DT 5%.4% 3% 2% 8# 1% ( LA GC A E ) « JEER €20:0.
C20:1.C24:0 F1 C24: 1 NAZAEREFIE LA 20505 0 21 1%, 0 2 3% F0 0 2 5% FJLAAL GC 1R
Mo BLAh, FERN IR/ BRI CG 7 A Rz il 2R /b i) — &7 — v — JERRIE (= DGLA)
(LLBAT GC TR R 7R ) o IRZDHBF SRR/ T 2.1.9.1.8.1. 7.1. 6 8L 1. 5%, f7 A/ T
1.4.1.3.1. 2.1. 1 BR% 1%, S AT Rl H /N T2 0. 9.0. 8.0. 7.0. 6.0. 5 B3 0. 4% (47 GC [H]
o
[0140]  YEAZJTEIIPLIE IS T7 S, DGLA FIT ARA fVaZ LA 1:1 B/EIE 1:100, A7 AJHL 1:2
B EIL 180, Fr A FIHL 123 BEik 1:70, IEHFEAIH 115 B &IA 1:60 BIELEI 4.
[0141]  LFA— 0L 75 2, DGLA FII EPA Mz LA 1:1 B&EIA 1:100, A AH 1:2 F)5iA
1:80, Ryl AR HE 1:3 25K 1:70, B HRenlth 1:5 21508 1:60 B LLE~ 4,
[0142]  JETRLALRIRHA RN T ST DT e 2 &, WA AR A B IR 7 v - AR B IR R/ BR
WA R & T 22 2 30,40 BE 50 %, A HE T2 /D 60.70 8L 80 % 1)
23
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AR AR H 2 A I ER 5 & .

[0143]  TEACIEH TRYE A& BH I 77 VA RIRE ) v BT A ANV IR D7 88— A MY i R HLA Kk
DB, PRI BRI, DB B TR ULERAL GC AR /D T 15%.14% . 13% . 12% (11 % B4
10%, it/ T 9% .8% 7% B # 6% .

[0144] b4, 2 ARG & BGENAH Ti vk b H o gz orikh i A m
ETON, B RHAE A FEAEY), Nz FHLECRr T SR B RS B R SIS =, A R HE
AR 5:1.4:1.3:1.2: 1 803 1:1 [yl / B E =ik, 1% B o, TR &
IS B 15-55% , A MM 25-50 % , e IA R 25-50% o A HIHL, FH & 77751
i ARG ADHE 73 A ARG D7 19 2000 990 T8 M 9k PR R JRR T2 5 3K 26 AN T R I 17 R A AR 9 A4S i HH
5 s A Y, AT A B H M BB snl sn2 1 sn3 S22 AEFIEIL IR, W
MR 5 s, Hop 1-TATAAR R M AR AR SLE T 4. nop. FaAFTE,
[0145] 2K 5 AEHH =8 I snl. sn2 F sn3 A7 HAG A H) W HE L 53 A5 HIHE4

[0146]

8 BR I d BR o- 32 FRER
No. |sn1l |[sn2 |sn3 |snl |sn2 {sn3 |snl |sn2 |sn3
1. 1 1 1 2 4 1 n.p. |[n.p. |n.p.
2. 1.4 (22 |1 28 |9 1 2 6.7 |1
3. 0.8 |08 |1 1.1 |16 |1 1 0.8 |1
4. 0.9 (09 |1 1.2 |16 |1 0.9 |1 1
S. 0.9 |09 |1 1 1.3 |1 1 1 1
6. 1 1.1 |1 2 28 |1 1 1 n.p.
7. |13 |97 |1 1 9 RE |1 n.p. | n.p.
[0147]  ATE R T FHEMED LS 4T 1 =944 (Arachis hypogaea), 4T 2 = KR HI=E

(Brassica napus),{T 3 = K&,4T 4 =WHR (Linumusitatissimum), T 5 = K& Z (Zea
mays) , 1T 6 = A RI4T 7 =n] [ # (Theobroma cacao) o

[0148] A RIH A T 7B 0078 F MY A 5 TSR/ sl A, 5 0 | ol — BB 2
PR/ BY O JRR R Ll B BT i IR 5 =, B T A 0 I8 07 R & = 4% | =k 22 /D 40,
50.60 X & 70 % M fg F #H 4, B U1, Anarcardium occidentale. Argania spinosa.
KR+ (Bombax malabaricum) . BX ¥ W 2. 4 /1 2 Butyrospermum parkii) . /5 7H B8 41
1t (Carthamus tinctorius). Citrulluscolocythis. KK M # (Corylus avellana) .
Curcurbita foetidissima. Curcurbitapepo. Guizotia abyssinica. /= i B& ] H 2%
(Helianthus annus) 2N IXE Macadamia intergriflolia) (#REE 2B AEL (Nigella
sativa) . ¥ i, 22 & (Papaver somniferium). 38 g 3 (Passiflora edulis) . fi& &l

(Perseaametricana) .Prunus amygdalis.j@dr (Prunus armeniaca) .Prunus dulcis.Prunus
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communis. #]BK (Sesamum indicum).Simarouba glauca.Theasasumgua 5¥2 7] 7] Hf . HAh A
FIBIFEIIAE sn2 A7 5 HALALE snl A sn3 AH LEA B =3 = AN VRN IS 17 R r 1482 S 940 182 A
a — WJRER . B & B HEMR TR (snl:sn2:sn3) 1:1. 1:1.1:1.5: 18 1:3: 1 fLL 3, HF)H,
Y P HEFRERE (Actinidia chinensis) JAleurites moluccana.Arnebia griffithii.
M7+ (Brassica alba) 5+ (Brassica hirta) 2+ (Brassica nigra).Jr3%. Brassica
carinata. WHKFE . KBk (Cannabis sativa) .Echium rubrum. ¥ #j (Echium vulgare) . HEL{F
76 (Humulus lupulus) ##t (Juglans regia) YR Z @@ (FFELEF (Ocimum spp. ) 25
75 (Perilla frutcescens) « iAW (Portulaca oleracca) BRMEEAEEL (Prunus ccrasus) .
Salicornia bigelovii.Salvia hispanica W EEMEIKIRERA / 8P Ha = o - W
o PR, PR E o — WRRER & St 2 Ul o — ERRIR & =5 T ) B I8 1D B8 2 A
R 10015 8iF 20%, A A E BT & /0 25.30.35.40.45 B F 50% . ARTRE
A R FAEY [FIRE s HOH =8 sn2 A7LE snl R sn3 A R 52, A T i 57k
AR A VYRR s — TR LG PR B — kSR, o 1:1.1:1.1:1.5:1 3 1:3:1,
[0149]  H T 7GRS IR & X T ARIR & 8N EkEETH DT 2% 1M
[, A IE I 2 C16:0 A/ 8K C18:0 W& 5 5 T-HH IR S G 07 B 2 7 N 2 A Hh 4% o & ot
ANT19.18,17.16,15. 14,13, 12,11 803 10%, AR E R/ T 9.8.7.6 8k 5% . 1M
H, BV IR R 4 €20:0 BY3 C22: 1 NAZATEAE, B AN LU A7 AL, A7 A L FAE W 1)
ST S B E TN T 4.3.2 30 1%, AAMiZEE /N T 0.9.0.8.0. 7.0.6.0. 5.
0.4.0.3.0. 2 8(# 0. 1% EAFAE T AT EP Y+ . W8H,CL6: 1 ANMEN AR R A7
16, Bl N LU B T H T AR TERY) T . >R WA R g AT R IRE =,
HETHEYRBIEHR S s EE /DT 4.3.2 8038 1 %, FAHEE S/ T 0.9.0. 8.
0. 7+0.6+0.5.0.4.,0. 3.0. 2 & 0. 1%,
[0150]  HH TR ufF i K], -t 3l 2 Uit FH T A s [ ARURH JRORRABE AR KSR ) BTt ™ i, R S L il
SETTE KSR R (Camelina) MV RR T [a) H 28 VAR BB AL 22 R 2K RO 2 0 i
[T, Y VR J8  E R~ v) H SRR 40 FHAE T v b 816 F A o
[0151]  fk2& B4l 2 AAI IR IR B IR TR AL & vl LLB i Bl 53kE . bk,
CL 5N J5 A MNKE A A ) i AAE ) ) b~ 53 5 g JU 8 R D T BRAH 54 » P ik 77 X A 4
10 I A, AR, SR S5 PR I 2508 45 i JE AT B IR B 7 VA A . X ek AR Al g IR
Ji7 v B B T R 2 A7 A BB R it T MW AT A f e SRR 3 S ) 24 Mk A
[0152] & T-HR 4 A & WH 7 v O b g D D) b 2 B A% 5 18 B8 07 BR 1Y) BT - AR LAty ), W T A
M- A B R B R AR E L B R Bl Adelotheciaceae
B B} (Anacardiaceae) « 28 B} (Asteraceae) - 7 B} (Apiaceae) . #& Kk} (Betulaceae)
2T Rl (Boraginaceae) « T+ 7 6Bl (Brassicaceae) . JAFL Rl (Bromeliaceae) . 3F A JILF}
(Caricaceae) . Xk B} (Cannabaceae) | 28 £ (Compositae) « HE & £} (Convolvulaceae) .
+ % & Bl (Crucifcrac)« B85 &~ £} (Cucurbitaccac). #] #t 7 Bl (Elacagnaccac). ft
BY% 1 £l (Ericaceae) K &¢ Bl (Euphorbiaceae) . & R} (Fabaceae) . % AL w Rk
(Geraniaceae) « K AN Bl (Gramineae) . ¥ ¥k Bl (Juglandaceae) « # £} (Lauraceae) « & £}
(Lcguminosac) ~ Wk El (Linaccac) .5 ZE R} Malvaccac) ALl Moringaccac) | HiEk Bl
(Marchantiaceae) HIP[ S} (Onagraceae) . EF ML (Olacaceae) . ARJEFL (0Oleaceae) |
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BSERL (Papaveraceae) iR (Piperaceae) TFREl (Pedaliaceae) . ARAFEl (Poaceae) .
Rosaceae BUE R} (Solanaceae) , HAIH, M RL SR BB T 4eRE KRR 28R
+F1ERF (Cruciferae) Vi &R AR F R KRR SR 885 LR RAEL SR TRR
BEEDZERN BORE B - SE R T R AR BB BESERL SRR B RORE R AR
B AR, AR IE 1 17 1 B AR 2 B B GE M ERE Y, W i 755 & (Tagetes) o

[0153] W] A4 M B s8] ik © R A A MR BE K g (Pistacia) (75 R g
(Mangi fera) JERJE (Anacardium) 5 il JJVEF (Pistacia veral B JJR¥5E 1) (P2 R
(Mangifer indical T8 1) SHESH (Anacardiumoccidentale HESL 1) )@ FFh . 28 BLan 4
2 JE (Calendula)  ZL¥iTE)E (Carthamus) 2R %38 (Centaurea) 3¢ EJ& (Cichorium) «
St )@ (Cynara) . [n] HZ%)8 (Helianthus) .5 & J& (Lactuca) . Locusta. JJ 5% )8 458
(Valcriana) ] w1 [ 2k 7> & (Artemisia sphacroccphala). & 3% {£ (Calendula
officinalis[ il 4 =1t 1) . 404E (Carthamus tinctorius[ 2I.4% 1) <Z4E44 (Centaurea
cyanus[ NZEZ 1) % I (Cichorium intybus[ 29 1 1)« ¥F #] (Cynara scolymus[ HH &
#i 1) n] HZ¥ (Helianthus annus[ [ffH%¥ ]) . & (Lactuca sativa) 4% 5 E (Lactuca
crispa) - (Lactuca esculenta) 555 B H 4Pl (Lactuca scariola L. ssp. Sativa).
Lactucascariola L.var. integrata. Lactuca scariola L.var.integrifolia. & &
romana YA (Lactuca sativa subsp. Romana) . Locusta communis. & E4i%5. (Valeriana
locustal Yo7t % 1) &FIH T 5% (Tagetes lucida) « Jy 7% (Tagetes erecta) BX4HIHJJ
7744 (Tagetes tenuifolia) [ FEPNEIEME L 1 BB ATERMTEHE b & (Daucus)
A% b (Daucus carotal #HE k1) MBI HERBINEEE (Corylus) 514Kk P
(Corylusavellana) BitE 1 (Corylus colurnal # 7 1) HIEFFh L5 R0 Adelocaryum.
Alkanna. Anchusa. Borago. Brunnera, Cerinthe, i 38 B J& (Cynoglossum) . ¥ #] J&
(Cehium) « Gastrocatyle 2 )& (Lithospermum) « Moltkia .l IR B JE (Nonea) . JHZL B
J& (Onosma) . Onosmodium. Paracaryum. Pectocarya~ Symphytum 4] 4n, &n ' /9 J& F1 Fb .
Adelocarym coelestinum, Alkanna orientalis. Anchusa anzurea. Anchusa capensis.
Anchusa hybrida.Borago officinalis[JiT# & ].Brunneraorientalis.Cerinthe minor.
18] ¥& 7% (Cynoglossum amabile). /> f€ B 3 B (Cynoglossum lanceolatum). Echium
rubrum. ¥ #] (Echium vulgarc). Gastrocatylc hispida. Z& % /% (Lithospcrmum
arvense) . Lithosperumumpurpureocaeruleum, Moltkia aurea. Moltkia coerules.
Noneamacrosperma. Onosma sericeum, Onosmodium molle. Onosmodiumoccidentale-
Paracaryum caelestinum. Pectocarya platycarpa. Symphytumofficinale.+ T ARl an=2:
& J& (Brassica) . YV Bk % J& (Camelina) . Melanosinapis. 3% & (Sinapis).#L g 5+ @
(Arabadopsis) W ATEHF« Brassica carinata. 37 KKPNHIZE (Brassica napus) « 1 &
e B (Brassica rapa ssp. [ 32 1) B A KK (9 J% (Sinapis arvensis). 37 32
(Brassicajuncea) . Brassica juncea var. juncea. 4% M 7+ 3% (Brassica juncea var.
crispifolia). K M F+ 3 (Brassica juncea var. foliosa) . 7+ (Brassica nigra)
Brassica sinapioides. YV k3% (Camelina sativa). 373 (Melanosinapiscommunis[ 37
5 1) H ¥ (Brassica olcraccal TRAIAHENSE 1) mifl g3+ (Arabidopsis thaliana) FJg@FH
Fo L R BLRM D R ALE (Anana) JBromelia (32 ) HA07% 2 (Anana comosus) \Ananas ananas
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8 Bromelia comosal ¥ # 1 [ J& F1 Af. & A JNELan #% KR JXJ& (Carica) ] 40 3 AR JK
(Caricapapayal #AJN 1) B8 M Fh KRN K BRJE (Cannabis) ] 41 KRR (Cannabis
satival KBR 1) B8 FURp . e R a0 2 5 )8 (Ipomea) \ g4t & (Convolvulus) 1 H 3
(Tpomoea batatus). £ & M 7= I 1£ (Tpomoeapandurata) . Convolvulus batatas.
Convolvulus tiliaceus. Ipomoeafastigiata. Ipomoea tiliacea. — %4 M & (Ipomoea
triloba) BY Convolvuluspanduratus[ & Z£. 7% 2 1 () @ f1 . 2 B 1 5 32 B Beta
vulgaris) ) W& 3E (Beta vulgaris). Beta vulgaris var.altissima. &2 % i@ 2%
(Betavulgaris var.vulgaris). Beta maritima. & 3¢ 1§ fE 28 Ff Beta vulgaris var.
perennis.Beta vulgaris var.Conditiva 8K Beta vulgaris var. esculental #2€ ] H/@
A S PP R G R R SR ) i PGB R (Cryptecodiniumcohnii) BJ& FURR & = 40
& (Cucurbita) #Un%4 /K (Cucurbitamaxima) <K ¥ F4 ) (Cucurbita mixta) PH&H /™
(Cucurbita pepo) BFdJI\ (Cucurbita moschatal PHEAAT / WK 1) B JE IR A1~ RHn
YA T )& (Elaeagnus) B UnyHAHE (Olea europaeal ##% 1) 1)@ FIAP AL BG4 amly A
J& (Kalmia) W anfE iy 3k Kalmia latifolia) Pt HAE (Kalmia angustifolia) .
et H A (Kalmia microphylla) . v8 ¥ th H A (Kalmia polifolia). ¥ ¥ 1 H #E
(Kalmia occidentalis). Cistuschamaerhodendros 8¢l H*E (Kalmia lucidal (b H#E 1)
(KRR K s AN AR E R Manihot) . Janipha. BRI & (Jatropha) E#RJE (Ricinus)
mlanAR =2 (Manihot utilissima). Janipha manihot. Jatropha manihot.Manihot aipil.
#H K #E Manihot dulcis) . Manihot manihot. Manihotmelanobasis. A 2 Manihot
esculental AR ]) BREM (Ricinus communis[ BERFE]) BERFM . SR NI%E 9 )8 (Pisum) -
A JE (AMbizia).Cathormion.Feuillea. Inga.Pithecolohium. &g (Acacia) &%
g Mimosa) \Medicajo. K5 JE (Glycine) . M= )8 (Dolichos) 325 J& Phaseolus. K&
J& (Soybean) U1 & (Pisum sativum) . fA¥l#i S (Pisum arvense). Pisum humile[ %
% 1. Albizia berteriana.&¥X (Albizia julibrissin).fEES¥ (Albizia lebbeck) .
Acacia berteriana. Acacia littoraliss Albiziaberteriana. Albizzia berterianas
Cathormion berteriana. Feuilleaberteriana. Inga fragrans. Pithecellobium
berterianum. Pithecellobiumfragrans., Pithecolobium berterianum. Pseudalbizzia
berteriana. Acaciajulibrissin. Acacia nemu. Albizia nemu. Feuilleea julibrissin.
Mimosajulibrissin, Mimosa speciosa. Sericanrda julibrissin. [ 3% 4 4§ %
(Acacialebbeck) . Acacia macrophylla. K B 4 X (Albizia lebbeck).
Feuilleealebbecks K& ZE . (Mimosa lebbeck) « Mimosa speciosa<2% 5 7% (Medicago
sativa) . Bf B & (Medicago falcata).Z%A H f5 (Medicagovaria) [ 4 H 15 1. K &

(Glycine max) .8 & (Dolichos soja). w2 (Glycine gracilis) K& (Glycine
hispida) . K2 E (Phaseolusmax) « Soja hispida 8¢ Soja max[ K& ] (HEFFh. EF L
Al (Geraniaceae) WK™ 3%)E (Pelargonium) M T8 (Cocos) . Oleum AT (Cocos
nucifera) F QT K% 2% (Pelargonium grossularioides) Bl (Oleum cocois[ £

T 1) B fmer oRARH R (Saccharum) #)U0 HE (Saccharum officinarum) )& A
Fhe 8 BE BE 0 83 Bk B (Juglans) . Wallia ) 40 59 Hk (Juglans regia). Juglans
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ailanthifolia. 1 #% #t (Juglanssieboldiana). K #% #k (Juglans cinerea). Wallia
cinerea, Juglans bixbyi I B &Pk (Juglans calilornica) . EJE B+ HL (Juglans
hindsii) . Juglansintermedia. Juglans jamaicensis. AN #% #t (Juglans major) .
Juglansmicrocarpa. Kk (Juglans nigra) SEBALE (Wallia nigra) [ SAFL 1 /)8 F0Re.
AN ALE (Persea)  HHEJE (Laurus) #1401 H#: (Laurus nobilis[bayl) \#5%! (Persea
americana) - #ERLVH (Persea gratissima) BX Perseapersealavocado] W)@ FFr . & RHITR
A B (Arachis) W% EA (Arachishypogaeal T84 1) 1K@ AR I R RHI Adenolinum
J& ) 0 W pR (Linumusitatissimum) < Linum humile. B s ) VE AR (Linum austriacum) .
Linum bienneZEMH W FE (Linum angustifolium) V5V EE (Linum catharticum) 45TV FE
(Linum flavum) « KAEW B (Linum grandiflorum) -Adenolinumgrandiflorum. X 2 £V Bk
(Linum lewisii)  HR52 W Bk (Linumnarbonense) fE#R W HR (Linum perenne) . 55 AV FR X1
SRR R (Linumperenne var. lewisii) . Linum pratense 8RN FET (Linum trigynum[ J¥
B T 1) B Rl FP. Lythrarieae @1 A7 # J& (Punica) # @1 47 M4 (Punica
granatum[pomegranate]) WJJBFIFD ERZER Malvaceae) UIAEJE (Gossypium) ) Lt Hb A
(Gossypium hirsutum) «##8 (Gossypium arboreum) ¥ 5 H5E (Gossypium barbadense) |
8 (Gossypium herbaceum) BX ZEAA#8 (Gossypium thurberi[ #8 1) B J& A1 Fib. # £ BL
(Marchantiaceae) Ul Hi 2% J8 (Marchantia) ] @l Marchantia herteroana. Marchantia
foliacca. N £k Marchantia macropora) [ )@ Fl AR, T £ Bl Musaccac) il £ &
Musa) W& Musa nana) /PEREFE Musa acuminata) . KEE Musa paradisiaca) . o
£ F el Musa spp. [bananal) fJ@Ffidh fhH-32%) (Onagraceae) i1 Camissonia J&
A W &)@ (Oenothera) ] o A W E. (Oenothera biennis) % & K 7&F (Camissonia
brevipes[ HULEL 1) BB A PP EEZHIRL (Palmae) WiAs)E (Elaeis), #5141 L @ Al fir
MAE (Elaeis guineensis[ JEERY 1) « 223ERl (Papaveraceae) WI2SEJE (Papaver) , 9] U1
LR B A Fh . 45 5 225E (Papaver orientale) . B35 A (Papaver rhoeas) . | 3 22 3¢
(Papaver dubium[ 2238 1) JE#HEREl (Pedaliaccac) WI#EHFERJE (Scsamum) 4 {1 dHFR (Scsamum
indicum[sesame]) W]JEFIFl . BIEL (Piperaceae) AIHAE (Piper) -Artanthe. 5.HHE
(Peperomia) « Steffensia UM EHML (Piper aduncum) . Piperamalago. it HA# (Piper
angustifolium) « NEI# (Piper auritum) ZEM (Piper betel) .EEFE L (Piper cubeba) .
TEFK (Piper longum) . 8H# (Piper nigrum) . ZEFK (Piper retrolractum) . Artanthe
adunca. Artanthe elongata. & #H M (Peperomia elongata).Piper elongatum.
Steffensia elongatalcayenne pepper] [ J& F1 Fh. K A Bl (Poaceae) 1 K ZF @
(Hordeum) \ 223 J& (Secale) \FHEZE JE@ (Avena) « Hi % )& (Sorghum) 25L& (Andropogon)
L B JE (Holcus) . ZR J& (Panicum). 7% J& (Oryza) . £ & &R J& (Lea(maize))./NZ &
(Triticum) ] 41 K ZFF (Hordeum vulgare) . T 51 A Z B (Hordeum jubatum) . FR K 2 B
(Hordeum murinum). % 75 K 22 ¥ (Hordeum sccalinum). #& ¥7 — # K #F (Hordeum
distichon) « Hordeum aegiceras. 754 K3 (Hordeumhexastichon) « 75 K3 (Hordeum
hexastichum) « A~ RN K ZE (lordeumirregulare) « K7 (lordeum sativum) . 557 K73 B
(Hordeum secalinum) [ KZFE 1. FE (Secale cereale[ 23 1) . #eFEK (Avena sativa) B}
HeZZ (Avenafatua) MU HELTHEEE (Avena byzantina) . Avena fatua var. sativa.Z&#ffite
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# (Avena hybridal 78 22 1) . — & & % (Sorghum bicolor). 4 % & % (Sorghum
halepense) . & & 2 (Sorghum saccharatum) . 5 2% (Sorghumvulgare) . Andropogon
drummondii+ — & 4§ & & (lolcus bicolor). llolcus sorghum. Sorghum aethiopicum.
Sorghum arundinaceum. Sorghum caffrorum.#fHE EFFEE (Sorghum cernuum) . T 2 &%
(Sorghumdochna) « Sorghum drummondii.ffif ¥ 5. (Sorghum durra) . Sorghumguineense.
Sorghum lanceolatum. % ik =y ¥ & (borghum nervosum) - il %2 (Sorghum saccharatum) .
Sorghum subglabrescens. FE M & # B (Sorghum verticillifiorum). /& 4 (Sorghum
vulgarce) . £ 3 & % (Holcushalcpensis) . Sorghum miliaccum. Z& 3¢ (Panicum
militaceum[millet]). &% (Oryza sativa). Orvza latifolial 8 ]~ £ K (Zea
mays[maizel) . /) 2 (Triticum aestivum). i }i /N (Triticum durum) . 1 F#
(Triticumturgidum) . Triticum hybernum. & 4~ /) 22 (Triticum macha). 3% # /| 4
(Triticum sativum BX Triticum vulgare) [ 7 22 1. 25 Bk # Bl (Porphyridiaceae) 0
Chroothece J&. Flintiella J&. Petrovanella J&. % E;R{SKE (Porphyridium) . Rhodella.
Rhodosorus. Vanhoeffenia 4] 4128 BR 7 (Porphyridium cruentum) [¥) )@ FlFT. i B AR BF
(Proteaceae) 41 ¥ YN W H J& (Macadamia) #] U1 4> 2 i 8 Y X R (Macadamia
intergrifolia [macadamial]) HY J& A . Rosaceae, 0 Z= J&, ¥ 40, & @ B & A1 Fb .
Prunusarmeniaca. @Bk (Prunus amygdalus) .Prunus avilum, #5El (Rubiaceae) Wi
Ji (Coffeca) I annnmEfE (Coffea) Fhdbfp  NRuHE (Coffea arabica)  H BRMNHE (Coffea
canephora) BUARERINMNE (Collfea libericalcollee])  EKZ R (Scrophulariaceae) WX
J& (Scrophularia). & £ £ B (Verbascum) % a1 BL N B J& F1 B :Scrophularia
marilandicas FBIFF LT (Verbascumblattaria) «Z: 77 FE7E (Verbascum chaixii) 25
£ & ¢ (Verbascumdensiflorum). Verbascum lagurus. 1& M £ & £ (Verbascum
longifolium) . Verbascum lychnitis. Verbascum nigrum. ¥ #K [T sz £ & [k
(Verbascumolympicum) .« Verbascum phlomoides. %8 £ & £ (Verbascum phoenicum) .
Verbascum pulverulentum B8 BETE (Verbascum thapsus[mullcinl) «Bigl (Solanaccac)
MEME (Capsicum) HHEJE (Nicotiana) i@ (Solanum) & mn)JE (Lycopersicon) 41
DL JE o BP B # (Capsicumannuum) . Capsicum annuum var. glabriusculum. T (& H
(Capsicumfrutescens[pepper]). 4 #l (Capsicum annuum[paprikal) . TN
(Nicotianatabacum) fEHHE. (Nicotiana alata) IE=LMAB (Nicoliana altlenuata) )G HH
¥ (Nicotiana glauca). Nicotiana langsdorffii. Nicotiana obtusifolia. Nicotiana
quadrivalvis. Nicotiana repanda. & f£ 1 K. (Nicotiana rustica). Nicotiana
sylvestris[ ], Y ¥ 5 (Solanum tuberosum[ #&HF Fi 1)+ #Hhi (Solanum
me longenaleggplant]) <& Hi (Lycopersicon esculentum).Lycopersicon lycopersicum.
I (Lycopersicon pyriforme) 47 (Solanum integrifolium) B i (Solanum
lycopersicum) [ F Hi 1 FEMH Rl (Sterculiaccac) W] v #4 J& (Thcobroma) 1] & w] W] 44
(Theobroma cacaol wjn] 1) WIEAPELZERl (Theaceae) WILZRE (Camellia) FIUIAN]:
%% (Camellia sinensis[ % 1) W)@ Fif.

(01541  A] DL32 M i H Ath A5 W 2 Argania spinosas Arnebia griffithii. ¥& 10 & 8

(Adansonia digitata). Orbignya martiana. Carum carvi. Bertholletiaexcelsa.
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Aleurites moluccana.Hydnocarpus kursii.Salvia hispanica.% % (Vitis vinifera) .
Corvlus avellana, ML (Humulus lupus)  FHJFZ LA (Hyptlis spicigera) F1 Shorea
stenoptera )& FIFF A .

[0155] A Ml H TR Y8 A< & W] U7 15 AR 400 o % ZE AR D), Lo+ Pt B8 - A
Yo WA AU TR AR R H D712 AR A0 A2 & T 7 IR 420 ) R SR DA A B i TR
FEH AR 0 hn, PRIk L, AL E KE IR R AR R S EY (o1l fruit crop), Wifk
EGHEE R UEPIEE ] H 2%, 448 (Carthamus tinctoria) ZESE . ITE . MR BE R AR <
PR s b AR H LRSS R EFECEE AR T A RN IR IR VS A R U
P/ RO T RSB BRI EE R ISR BB R AR ) B EY ] &
KN R G DR RIS KRS IR T 455 A RVE W49 G T 4% 2 M B
i A A L BB PP B R TE A BOEAS CWIIME AT AT ) A R R ORT 22 AR A T
KMAAEHEYD o

[0156] LIk FIAE AR T A e BH R v A T RO EMIRE ) dn 46 28 IR SE L 255 T H 25
AR ETTIE T8 KR B R WO & 21 A A B LB TE a7~/ 5 I E K
TR VIR W AR IR ) o JCHEAR L AR A S C18:2 T / BY C18:3
R T BRI AR, i ] [ 5% 2008 VR B R AL . WA PEA &~/ m )25 L H DL HA Bk .
WP RR T+ KR KRB A48 . HEH JUHARIE [QAE ) 2 G ai 2048 1) H 25 2R3 H ILBL B
He VR EDFE T3 W R N BR o

[0157] X FIRIRIE AR BH T EE R AR T Z AT LR () 2 (o) 8 (@) F (©
SN BIAZER , 3 R AT A T 3 N IR T R Bl IR ARG B AL R, FIARIE R NGES o 3
FMUFNEER / 8 A 12 BB AL R T4 .

[0158]  JIE U7 & B 26 Qi v B By 5 Ll SR W) L 350 ] 78 7 A2 22 AN UHI T 107 8 1) T3 v A
A, ARIHE S Ab ZEfHNE, A6 WEHEER / B o3 HRAEH S [ 8 T ARKH B, ¥
B AT A EE B8, I B IR 1. 2k B ELFEHAE A &R B ACP[ = k34,
e ] AR BEEE ACP Al iR T8 U7 BR L IL A R Il I — 4l A v M B IR BB 50 88
M IR IR G e Bl IR DT TR IZALEE - LWL — e A AN BEIEFHRT A SALBE - IR TR 21l
WG BRI JE G (acetylenase) (JRIDAUEE . IR H BT Mg ST Jd & i &S 5
A AD)ZE5 Wity SN U7 19 S 1 Bl RO IR T PR A IR AR TP R R AL 5 A B ZEfHfE . A 6 ZEfH
FEAH /B o 3 BPAINEH A EE A4 RN, A5 UG, A6 XV RIRE, A8 &
TOAUEE. A9 ARG, A 12 BRIl A6 WEfHEEEL A9 R IAERUT i S ik
AB FEMHEE . A6 FEHETERL / B o 3 ZMFINE R ZE RG] 55 sp i IE (R 8l £ FhIE R 40
A EIRFEEINAA R SRR AR BHAFH ) A6 WEIMEF, Ab JEMEE, Ab EMIHIEE, A6
FHANEERT / B A 12 FARATEE S

[0159] £ H A8 LAHFIEE. A9 MR, AL AE{HEFEE A9 Wl KR EIL LS
RFE RIS o

[o160] HH+H TRIEAKRFAR FEFP RIS BAT A6 (BB, A6 REAIRE. A5 LA
BEFN /B A 12 Fo Vi FH R MR A% B2 T B 335 1t » A R HBZH & 9 i I 1D BR B3+ B 2R AR 11 22
I, i BA A8 RV ANEE, sz A5— i3 A9 IE MRS R £ IKIZ IR P A 4G, P BATRT RA
TERR IR A TH IR T3 vk Hr 7= AL 2 Rh 2 ANVUHUIR T R o BN T FH TR 4 A U BH D7 VA IR 14 2k
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B, 2 P02 ARSI R VR A sk 2 S 2 AN A IE I BR » W1 EPA 5% 3% ARA 7T DL LAY &
B G, Bk FARGHEY T S PL AR IR ER 2R (C18:2- B3 C18:3— gl
M2 ), ISR H C18:2- HEI RN IR, 40 GLA. DGLA BYA% ARA, 8+ A H C18:3— IRl
FRIVINE I, 4n SDAVETA 8% FPA. W RAEH T Z 5 A h AR (= 1A, C18:2°%
) ANV R B R A7 AE » HS A% VA AT A HE M GLADGLA FIT ARA 4E 4 74, AT 1A E A
W MR IR ek 3 LS &I AA . WFRAN a — WHRER (= ALA, C18:3%%2%) VR AN FI ]G
Wi BRAFAE T TAZ VA W RE ), Wi R 5+ (S O, 84 i 7 1A 0] LLBEfIE SDAL ETA B3
EPA AEA 7=, ATV W] LAVE Ay iis 25 B s e ol LA &5 05 T A9 78, W Fidk .

[0161]1 [T A6 LULFIBEA A6 GEAREERTE M, MO8 T A2 aaAE 4 A0 b A7 78 1 AN AT i
Wi R, BT B2 40, 9030, 4359 A GLA F1 DGLA, 5% SDA A1 ETA. 4G DGLA s ETA
EWE AR ESY . RIEHEEYH SN A5 FMFEE, AA LA L ARA AT/ 8% EPA.
UEAN, W IR S NGty A5 GEARIERT / B A 4 FUSFIETE I N, 454 ] DAZEAR $E A &% Y
W5 V270 = A T 5 B2 DPA 1/ 5% DHA. A& R, B e FAE 4 T 72 7E W IR T R, 1 & 1% ARA.
EPA F11 / B DHA B3 X £e VR -S4, ik I U Be VR A & le RS 46 oo BRI A9 R A6 il
IR, AT LLFTIR KR P= ) AN LA 4l (1 T RATAE T4 o AR& =) b SR ITAE D BT &4 .
dk T 2574 DGLAETA BiE ANV BR-G W), B ARALEPA BIGE AN HITRG YY), B ARALEPA.
DHA BN EANWIR AW, X/ b B E AT/ T 20%, AR Z Emih /T 15%, F¢ a0
Az EE TN 10%, A AMIZEE /DT 5.4.3.2 1]F 1%,

[0162] R T 7EAEM) A BB A H -+ Ak B 77 1 7 B R I %0 RS 0 G D7 12 5 3 m) LA A7 s b
MR R TR . RN R IR RIEARL ) = AR e . IRIE A T 7= A2 ARA [ 4 A2 WP 31 TR
(C18:2°%') { vy —WHRIR (C18:3%%") v — v —WHRIR (20:3°%'1) ik 774 EPA
IR A BRI (C18:3%%% 1) (- N\ PUHA IR (C18:4°%%2 %) FI— IR VUImIER (C20:4°%
AT O RIEH T AR DHA RS2 W RRER (C18:3° 12 %%) (4 J\BR DU IR (C18:4°%%121%) |
TABRIUAIR (C20:4°% 11T (EPA FIT DPA,

[0163] 5 A 2K 4 B B oK B 3E A 2K 20 ¥ 1 4 i B 4 I8 #e ok 5 OK 5 G )8
(Oncorhynchus) JIE (Xenopus) BHFHY (Ciona) MIIE(REEELES, AR A A 5 WE{HfEg B2
A AR, RIEATTAE C,p JE I BR SEAH AH I Coy JEIG IR - 1 HLEA 1A FIHIAKA R A6
A7 B BB T IR DT IR, 1T b TR Jiy 1 ) T A\ IS S ES R F 3R AN S BhA id SE (R PR 3 4k T
HATHRIK A5 GEHEEAE L R LA AR Cy ARG . IXEEH RN A5 ZEH S 219
SE SIS E (5-7 A~ ) o AR, Prik A5 B L LIE A S LB EHA— XU Gy
Re IR, Fer AR FEAL © 3-Cy HIFIR (FPA) o BEAL, IEAKR BHI— AN St 5 &b, Bk
A B GEAREGE AT Ak R PR RIBR T A 5 ZEMBEVE RSN, IX R R A s A 5N A6
QCAR B . AH R, N SRE AL B ECR B HE NS B B A6 B A 5 XU IR
ViR 2T T RSSAE R (P3E T o 3 28T R [K) L T B RRAVE S R0 SR DY REZE T« AH A
T EEE BCR B HE N RS LT R PRVE 2 Ih RELE (M g, FT iR 2 ZhRe e MgRR T LA R4
BIHEM A1, s n {EFII0 B A9 Bl A L1 SUBEA) S AR C o F1 C g FRITIRTEAL . EWERE
MELR) S 30 o, H A O ) PR B rP R ] CPA A A IS4, B U B8 S Il R 1 A P A 1) EPA 2 /0
15% i, A2 D 209% Ei, LHA A E D o5 % B m AL —+ R HIR (DPA,
C22:557 10121019y - SR IR VE S IR ¥ — SEARER (GLA, C18:3%%%%) , vy — VBRI ) il
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ARG RNGEM, [FIFE C18:3" " P W RIGRIIEM . 5 —MEA LT ZEH, I RELEH
P BT i 4] GLA LA/ 1 60 %6 B & A AHb /1 55 % E & JLH AL e N+ 50 % &, JUHE
H AT 45% R AR T HAA RN T 40% EEECH — 5 v WHRER (= €20:3°%
Y RPEAR R IIAE A5 GEARREETE T S AN R LI R SE i T S, GLA RAF R
1to

[o164] & 27 F1 28 & 78 T AN [F] 4E 1 iy 22 90 o€ () I R = vk B 27 oR T AEMR
i (Xenopus laevis) ( B 27A) . 3 78 Y (Ciona intestinalis) ( & 27B) FI T i
(Oncorhynchus mykiss) ( [ 27C) 2 ThRELEMBREIIFE R M. Fra X e pgIaseib 7
R . FEAR R 775, IX 0T LU EO0 a0 B e s T SRR i B =4 X Bl
& A TS TAE AR S B 1R T VS TR BRI B S R o DG 2 1) SR Ty B S R s AT DR e A
SPEAER 28 i N, B 28A 7R T Ostreococcus tauri A5 SE{HEFRE FPLE . IXPPEEALE;
WAE AS A E E HAREMNRITR . ARHAUE Coo TRITERFE (b . MORMGHETE A 5 SN
BoR T AR SR T (] 28C) o Ostreococcustauri A6 $EfHIEE ( ] 28B) R LN
BEEE A6 SEMHEE (& 28D) BEFIMANEEALAT A6 (B ANV R. A R
Cis NEWTBRHE4L . R B RIRE I AN /INRTFE ) A 5 SEAR B AR B A% S PR BEA T T X 43
[0165]  AKBIEFM A6 WEANEE, BRI LEH GEA C oo AE 7 ER 1 4 T g R AL AR P w5t S
PEIEATIR 73 o 1X3S A6 LEMEFARIHALAAE A6- f7 8 B HAREEN IBIR. JCHA R
A 6 FEHEEAT R HUEL AL AE 73 10 B =AU SUBR IR Cg AR IR » I BTl 1149 S g 1R 24 20
£ A6 ArE BAE—AWEE, TEARKRHEIPLLSE T R, iIX L8 A6 aEffifigic BA un e
AL RIER T A6 SEARBEVE AL, IXEE A 6 B H BRI AT I Be A3 B A A AHAT /NPT A b SE{H G
A AR, NSl E Rk B 3R A3 i (i B A 6 8% A 5 BUEE R IR T IR T
T OR S IR 3o e o 15 0 L ) () S Ao R 20 60 R PR D BR GE A o AH i, T L 4R,
N A slke B AR NSRBI (e A B PR AR 2 DhRe aE e, H P ixX 5B T LL B3R 20
YIULAL, WA B A9 B A 11 XUBE SR AR Cyg B Cpg IRV IREE AN o TEIERENL ]
SEE A, Horr CL48 my  BE AP IRTR) EPA RS A, TR BB Ty B8 S 4 i R M g% A6 T BT iR 1
a— M BEE (= ALA, C18:3%%'>1%) /1 10% EREREGAL T ITHEM v — WHEE ( = GLA,
C18:3°%12) 4/ 4096 T &, A A %2 /b 2096 T EFI 50 % T &, JUIL A FHh % /b 25 % H i
F160% EE, C18:4"%" 1 (4 )\ PU4HER ) LA FIHB BILEH . FEACH, SDA 2270
40 % FE &, AR b 50% E &, LHARMHE /D> 60% & B AR L% /b 70 % &
R . TCHARIN A6 ZEMEC U R :C18:1°°,C18:1%7,C18:1°,C20: 2711,
C20: 34111 0203211 €20:4°08 1 €20: 5858 T gl 02948710110 S P HHVE VR
PSRN R I BN E T (FEALR N F 0. 1% R ) .

[o166] & 29 F1 30 Sk 21 AN H T 22 P b filg 22 0 £ 1) e 420 e ke o

[0167] SN o3 RAEFIEEAH L, AR B0 5 AT Y o 3 v Rl 5 A7 R (1K R
fif, Bl REE Al 2 25 R w6 IR R 23 T AN sl A 3 -l Cuy T Cop NE T EZ AT Coguon Cogian
Cog:s~ Cong B Con.s NEWTIR 5 VAN o R i A BEAT A B AE BT 52 1K) Cos NEWTIR AN Cg., B Cog.s BT
MREMA . HT o3 FMFEG X LR o, AR A T, A PO AR ) B B R R T R
WH 6 IRIIRE LR o3 IRIMRARNH AT e, AR o3 LU FREILE AT C,
G5 B 2 T RN o GX LSk 1 2 {T G U7 8 22 IR T 18 22 2D 109611596 .20 % .25 %6 5 30 %6 T4
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YWIRNEEAL R N © 3 JRITER. « 3 RUHAIEEX] Ce— JE WFEREITR YL/ 10 %, BIAANZ 1.5
2 3% AFET AR RZEH 1) Coo— HEWTIRFE AL AN o 3 HEIIR . AR o 3 R HEE
HICIE RS 45 & T e AT 06 TRITFR . LALMA =& v - WHRIR [C,., "Y' &%,
B 19 JE T 2o R AR, o 3 MR EEA R HAS X GILE snl A7 B 455 BYAE sn2 (B 45
BB . AR snl A7 B &5 & KPR TR AN sn2 A7 & &5 & 10 AB I B X 15 LR MR, i HL
o 3 FEAIEEXT ) 32 R B IR B TR WEIEGE (= PO (BEIREEVLEE (= PLS) BUBEIEEL L
Fifk (= PE) [MWEAL BRI R .. )5, A=t nl e -p e pg2s (= NL) S, R ZE Him
BNk SR

[0168] 5 LAY A4 LVEFIEE, A5 ZHAIREAT A6 LUAIRELLE:, AR AR A4 LLrf
M. A5 LVOFIEEFD A6 U FIEE L U BB A0 45 & 2015 sl il A 18T IR 6 10
TR R , B R LA 255 2 HE A IR U R Be i IR T 18R

[0169] A BH Jy vk BT F B0 A 12 XU R A A oKl BR (C18:1°°) H4 4k 24 W oH BR
(C18:2°%) BiA RN C18:2°%7 ekl C18:3%% 2 (= GLA) » ATH A 12 LMAIEEA F
Ak 256 2 i G SR A TR 07 BR NG B I8 1T 18 » 3 R Hb A% Ah 25 & 20T A T 7 IR 195 14 TS At
HE T

[0170] T AR BT I H B R I By e, Horp IR i iR 9wt BT A5 (ETlg. A6
SEAREEAL / BE o 3 F VRN E 410 2 K, AT R HE S gm A i 5 IR BROTE AR K 2 ik B AT
A4, A5, A6, A8, A12 EMAEFIKHE A5, A6 K A9 GBI YR HE 2 INH %18 FE4)
WA A8, PRS2 0 2 AR 7 8 n) 76 AR B 7 v 7= Ae . AR AR BH J7 v BT
AT I AT A0 R R B, 22 T 1) 22 ANV R0 R 1D B2 VR A 0 BB A 1) 22 AN R T T R 401 EPA ARA
B3 DHA 1] LA LA B 8 & T 20 42 IR G -H LA I IR T IR 208k (C18:2 B C18:3
MeiRE ), H C18:2 G Wi BefiT A= i B W7 B& i1 GLA. DGLA 1Y ARA ;5K HH C18:3 Jig Il Be fiT 4= i IR
JFTER U SDALETAEPA 5 # DHA RISkt . A SO MER (= LA, C18:2°% %) fEN ARG
JUT B AT v il R WA | B, 2% 7 VA e B A A 7= ) 1¥) GLA DGLA 11 ARA, [T B =43
BELLIT 2 IR D BR o DA &5 S I s I . TSR A ) P SR IEBAMY © 3 MR, Jis Uy R
TSR DR ]« — MEBRPE \DPA A1 DHA. KT, A W7 PRE P M A2 DD AHA AT BRI SEAT
TSR SRR AR P X R R L B & oo - W S 8. 2L o - WHRER
(ALA, C18:3"% 1% Sy ANV RN i 5 BRAE 77 v B FT (A 420 A 4n /8 SV B 7 R A7 AE, J7 1N RE
$24t SDA, ETA B EPA F / 8K DHA, 4 b B ik 08 BB 7= 40 249 m) LA LAY 5 06 7 18 sk LA 25 & =X
fFAE. AT Ab GEAREGRE TG PR, AR STEA PR A4, A5 A6, A 12
FUCFINERT / 8 A6 SEMHME 5 A4, AB. A8 A 12 KULFIRERT / 8 A9 ZEH NI &A% 4,
T CAZECA B3 A Lo 1 7 S P AR AN 7). BT A6 RUOFIBERT A 6 GEAHE
(19 T, AR IR B A AR A A ANV UG U5 1%, T R T 490 4 GLA T DGLA 8K SDA FIT ETA. DGLA BY,
ETA BLIX LS55 IR (W VR- G Wik e . A5 A4, AR M A P A s 3 N A5 231l
Tl A5 SEAREEAT A 4 JeH0FNEE, ARALEPA F1 / 8% DHA @4 B Y. Xt H T30 5
AN A8 LIEFIFER A9 WEARNERT Y. WRIREAEY) HAE N -G B GG ) 5t A7 A5 I G 7 1
Y ARA. CPA BY, DIIA BIXEC 515 8 VR & A RIS B G k. R8240 & ey g0 8¢, B
THEM L =R Be e LY P DL I O . AN E I RT IR L &4 B R AN E & =) A7
fEo FET257=4) DGLA. ETA s HVR &4, 5 & ARA. EPA. DHA s HVR &40, 4 A1 EPA & DHA
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AR A, XL/ N g AN T 20% Ea AR S /DT 16 % Ea L AR S /N T 10%
i RAAMH N 54032 80 1 % EE

(01711 ok 3t 3 Hon] DU TR A B 5 A BAT SEQ 1D NO 253 [P R4 IR 2 s Xof 79
C18:4% %1215 1 C20: 5% 1151 R i WA wan 'R 5 M 1140 B 11 0L, S P B i U TR A2 DHA &5 BRI
A& (DHA HIETAAFITE 8, WK 1) o #R1, oA G 7 B8 A ] DUE I i Mg E 1 . MAifo SEQ 1D
NO :53 gahE i A RN A — 8 o 3- AR A6—F1 As- JRIFERA R =M (K 2) .
A 5 SR L AT Al — PR AL A I A A TR, SLAT RO IR SR A A 18 (1K) 05 s Rk Sk L AR R A~
IR 1o

(01721 B2 L} ( BRW E% ), Saccharomyces cerevisiae) W DHA -5 @k EiAf A5
EMEEE R =P FIk B Phaeodactylum [F) At A5 SEMEF. A5 L MO FIEEFISR B4R R
(Euglena) [ A4 Fv 0B RZRE =M (& 3) .

[0173] I J RS FL DN A28, AR AL 56 3L s 4 B A T A T 4 A %
BHTVER) AL JEMHEE. A6 WEMHEE. A9 ZEMPEE. A4 WA, Ab ZMFIRE. A6 KAl
Mg A 12 KMFIEEAT / BY o 3 KU Ng R B 4h T8 D7 R, i m] LAANIE R IN AT R . T4
PRI, Pk fE A=A, © 3 BRI PLIE Y 2 WM ER (C18:2°") | v — R
(C18:3A6,9,12) ‘:+E}i:iﬁ%gﬁ (C20:2A11,14) ‘:'% -y - EIE%*E?% (C20:3A8,11,14) ‘?—Eélzmj:ﬁ%ﬁf\i
(C20: 42581010 — b — PTG (C22:4°T101218) 1 — b — pR SR (0225547101315
[0174] & THF FIRH] 1728 2 AR S I 1 & 2 A HI HU1S B 5 & 0y A0/ s H i = AR
B 7 B e L YNGR T R IR AS 6 7 W i B A R B 53X n) B i@ i ) A4 b
PGS A 12 AN 2 PRRAZ ER S B. AE5 A Ik 5 AR I = E e
Bl hnyh = s SRR anSH R, 90 Wy AR R JE AR B S R K S g, 49l B e e vl e
) R 2 ) g A X o7 vE DS A R A IR e A A BRAR R BR (Mikoklajczak
&%, Journal of the American oils Chemical Society,38,1961,678-681), L _F{2%I(K]
A 12 BYEFIEGH = AR G R Ty IR R

(01751 A% BH U7 v B FH B B2 B A R H =k 8RS 9 40 95 258, 91 40 B0 2 9 R 1) 988 288
5 £ % B (Heteromastix) Mammella. Mantoniella. f# B 7% J&8 (Micromonas). B 7
J& « Ostreococcus. &¢ % # J& (Prasinocladus). Prasinococcus. Pseudoscourfielda.
Pycnococcus. & g #: J& (Pyramimonas). Scherffelia. Jm % J& 4] U1 Heteromastix

longilillis, Mamiella gilva. Mantoniella squamata, Micromonas pusilla., %¢ &

#. (Nephroselmis olivacea) . Nephroselmis pyriformis. JE B ¥ (Nephroselmis
rotunda) .Ostreococcus tauri.Ostreococcus sp. .Prasinocladus ascus.Prasinocladus
lubricus. Pycnococcus provasolii., Pyramimonas amylifera. Pyramimonas
disomata. Pyramimonas obovata. Pyramimonas orientalis. Pyramimonas parkeac.
Pyramimonas spinifera. Pyramimonas sp.. Tetraselmis apiculata. Tetraselmis
carteriaformis. & Kk (Tetrasclmis chui) VA k7 (Tetrasclmis convolutac) .
Telraselmisdesikacharyi~ £F 40 i 3% (Telraselmis gracilis). Tetraselmis hazeni.
Tetraselmis impellucida. Tetraselmis inconspicua. Tetraselmis levis. £
Bt ¥ (Tetraselmis maculata). Tetraselmis marina. Tetraselmis striata.

Tetraselmissubcordiformis. Tetraselmissuecica. Tetraselmistetrabrachia.
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Tetraselmis tetrathele. Tetraselmis verrucosa. Tetraselmisverrucosa fo.Rubens
8 Tetraselmis sp. B MM El e B AR EERHE B R ML BE 8 (Ascoglena) A2 Mt &
(Astasia) I # 7% J& . Cyclidiopsis #f 7% J& . L #1 7% J& (Buglenopsis) . llyalophacus.
o0 G BB (Khawkinea) - 85 £L ¥ J& . i #R 8L J@ . PE 12 ¥ J8 (Strombomonas) BY FE #R B
J& 1 R B B (Buglena acus) « & Hl 8% ¥ (Euglena geniculata) . 40 /v BR ¥\
Euglenamixocylindracea R R % (Buglena rostrifera)  Zrta#EdE: (Buglenaviridis) .
Colacium stentorium. T 22 % (Trachelomonas cylindrica) Bk BE #% 3& #1 7
(Trachclomonas volvocina) WJJE M Fl. FH T-iZ 7715 B AL IR 791 7 M Hb ok B 28, 1
Ik 7% (Porphyridium cruentum) - 48 0648 4 7% (Isochrysis galbana) B3 Chlorella
minutissima. % i@ /) BR % (Chlorellavulgaris). Thraustochytrium aureum sY 3
Nannochloropsis oculata. PT/T#ZMH FHh >k A #1%: )8 \Mantoniel la 8¢ Ostreococcus J&
I,

[0176] A A ML A< A B 09 7 325 T A R IR RX I8 e 7 fe st 1) 5 A ) PR 00 s 9 1S L 25 i 4
#JE (Isochrysis) BV A ¥R B S / b e Wity BE V8 B Bl P vt B L B 2 n &l e B sl A
KB E L BCE E S AR FE R R (Primulaceae) i1 Aleuritia, Calendula stellata.
W EFF5 (Osteospermum spinescens) BX Osteospermum hyoseroides. $fiA=47) 40 B = 1)
hE )8 (Aspergillus) AEFETw W8 x5 E . R )E  BHE B B & 8, 40 R WA LIS
B P BT B W 2 R an Be AT 2 i B RV VR S E A . AN R R 28 55 B A% R )7 41 A
HIR BB MEs Y H 3. BT iz e e AL Hh YR BB HESH AN sEuteleostomi, g
2N (Actinopterygii) ;i IVA (Neopterygii) ;T4 3E (Teleostei) ;Luteleostei.
Jr g £ 5 H (Protacanthopterygii). 7/ H (Salmoniformes) ; #: %} (Salmonidae) 5k
K54 )E (Oncorhynchus) SHFHEDNAY) (Vertebrata) A (Amphibia) « R WA H
(Anura) 41 i FL (Pipidae) AR RIS 8 sk BT HESI Y (Evertebrata) 5] 41 JR R 3h )
] (Protochordata) HHZFEW [] (Tunicata) ifFZ4 (Holothuroidea) .8} (Cionidae)
5] 4 Amarouciumconstcllatum. Botryllus schlosscri. 3% 3 #F 89, Molgula citrinas
Molgulamanhattensis.Perophora viridis 8% Styela partita. BTl A% e IO HAT A)Hu s 4
TLEE B« sRUR B AR dn e R el B S, Pk YR B 872 B W Rl anfeEJE , 45 dnoke 5 H
Trutta trutta BKW Z&fE (Salmo trutta fario) HIJEFIFP, Y§ H BS540 Mantoniella Bk
Ostreococcus, BCIR H A ik dn i B it B8 sl fe it Jg ol 2 U6 B 2R B e .

[0177]  H TR ¥E AR K B T WA R BR v LAk B AW, in L, dn bl il e )8 IS
FZ )@ (Phytium), a0, @il #05F Mortierella alpiina) . K #7 W EE (Mortierella
elongata) \WGMEfE 2 (Phytium irregulare) &Kk JE 2 (Phytium ultimum) =X 405, Wi+
FLEE, W1, Shewane |l lahanedai )& A,

[0178] AU BHIK A FIHAE A UL 48 % (M IR e ) s e 10 R A= sl R1YE ), Hgm
AR Z 0K, TR Z KRB T R EL F 42 S A% R Fe 41 P e 6 1) 2 1 s B v o IX 287471
AL S g A 12 RN, A4 RYOATEE . A5 RNEE. A6 KNS, A5 GEHNE.
A6 SEFERT / B o 3 R AR T A A i e bR RIS AN FH A S
AFTEAhRIE . H T BT, X S8 38 R M d AR 15 7T A R AL & Bl AR = B 73
Ha T AR R 2 AN ARG T R
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[0179]  AE— ML SLE T E 0, ik 77 53— D R0 3R 19 e ZL R 1 25 3R, o i
R E 5 A B W28 5, (A ZE BT IR 1 5 VR A R BT A 12 KA I
A4 TG A5 LHAEG ., A6 T, A5 WEHEG. A6 LEMPEEHA / 50 o 3 g
RETE P 41) U BT ads 1) 22 R A Ak i 3 A, m i kb 5 4 T T P 1 8 08 A 14 8 P R 1)
MR IF PV G T Abe 18— SEARBE RSt T7 &b, B Jy vk — B A AR R A1,
WAy E ) B AR T SRAS I TG 2R B 2 IR U R 2 B IR SHORME ) A, TR i
SECRVETIMEE (Canola) (IVRE T~ KRR TEAE K E LIE KRR 1) F Sl I8 s .

[0180]  FEARHAANNL . A4 H AR A 38 B IO I O 1, 2B K7 BRAE N R Wi A8 SRR 9E
e B RIS RS IR L sl se S A AR S A b B IR W R R I AE K B L B E R TR R
SRR e B

(01811 A<k BHIS Je JEERIR R 1, FLAR B AR B I TR T %), XSS A% TR 7 H) S i A B
LRI . A6 RAFIEE, A5 ZEMIEOFE A 6 L, FTd IR 5 — M el Z il 1 (E 5 Thae
Moi&dz. SeAh, FEBR A TT LA & TR I IR B IR 2R AR B HAR 2B ) & S AL, Hok B - Tk
FEAHNE A A S ACP [ =WhIEE A B ] MR e ACP Bt NSt T 7 BR IWE 3L 44 #5
B EOEIEE — T A ¥ I i IR R 5 R I O U R 5 e M T BR P AL B . L RS — Sl A 1240
Pt B2 A A SR AT IR D R 25 W R TR T BR BB Y (acety lenase) B IIAEEE . — Bt H
GV B AT 45 A I S ARG B s IG I R i (. AT A M S MPAEE 3 A8
EVIFIEE . A9 B/, A9 GEMEEELE o 3 F2H0FIE K NG 7 1 52 NE 2R AT i =45 1%
FER

[0182] FFiZ A gt BAT A5 MRS, A6 IAEE. A12 RS, A5 4EfH
BEE & A6 GE(HERTS MR AZ IR T 1A R Hh it s b 53R 1A & ( =R~k )
MG DAY, Ik RiE G AAIHZAZR ] AERY PR IE . R A AAT] DA B 5]
i, A12 S FINE. A5 SHAIEE . A6 FZSAIBE. A5 ZEMREERI / B0 A 6 LEfH BT BEAE 7 14
oy —F LA AZ R T 4

[0183] & T ¥R 5 NFEBEIAE 7, H T iZ 7 vk Az R A A Bk DL L %0 77 283 B R 0%
Bo PRIEHL, 3B Pfu DNA BAW)EA Pfu/Tag DNA RGN GW T RITPIER., HIERAY
W E ARSI o NAZ LLIX T 7 AR IR B 5 | A4S 307 ) 60 8 AR 06 2500 1 31 2%
1B T e B Gt e 5 o 38 IS AF R M i B = . 5, BT DABEAT Ve HEL Uk 4
RIGHH TR BREMESYr. S5, nf IR b7 & (B, Qiagen) 40ty 84, 4R
JE AL I 1 = ) 1 S5 43 LRETT B S 1 e 2D R

[0184]  I&EELATEREZMATEF R HEARA G M. X ARG T R T & H
(RIS 5 HH 3R A U T A R A T8 R 3 B0 A A % e e I A4S 1T RS e #L AL A A 138
o ZHE MBI SEIE T T-DNA- A S AL B 2 P AT AL 885 4 iE R gt . bk
FAR R G H (R R T e 2 A5 AT A (AL T 7514 vir SEPRFI T-DNA- 2 57
JFA (T-DNA JAF ) o IXREAR R G014 AL & Hs T Y R, 408 3h P A&t 75
GIFH / SOk br i, kX e Y KO, A TR AL A B A il ) DL R . A
A S AR R GG ST, vir FERIFT T-DNA 2 LEAH R E AR T HE2 , 1 XC R G A 2D LI
PhE AR Jg S, Hodp — PP AREEAT T vir IEEMEEA T-DNA, [F] B 258 R854 T T-DNA
MG vir F5 Ko SR ATHE A G — R ER AR AT 50N, X 2 B AERIE KAAT T (B. coli) I
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AAT P A IXROTeE AR K B pBIB-HYG. pPZP. pBecks. pGreen FAHI&E 4. R
Pa A K, Binl9, pBI101. pBinAR. pGPTV 1 pCAMBIA fLIEAF A . XCEAAFEAIH &
ZEIR AT LE llel lens Z&, Trends in Plant Science (2000)5,446-451 43|,

[o185]  hy J ihil4& #eh, Bodh ot LRI A% e N Uil e M40 O HLAR S 2 5o 1) 77 =ik
ATHEAEM . a2 AR Ho — Al A M 3 ia T o 2P 3R 7R sl 22 3R h, 87 i 4%
Bt LB b1 IT BRI 75 22 e AL i S5 B O 4 2R A7 AU A& i ot i Boe i . eA
TR SOHb BLARTR R R A S A | B AR A BRG] AT — A BRI A (8 S B ek R R
F B K g L Ay BRI S i AR h A0 e M S R PR R A Dh B HE R . AT RS
HAFEHD)TH), BB FEL T4 o X EEAR T LA, 5 ] A8 X AT B A e
AHF B T3 R AT RS E B AE I HAA W BE 0 LA s A A h 4 U5 DNA

(01861 73 P I ) A% e ] A3 R Ml 4S8 1] e 2 80 A AR A 3 N O LRI T T3 44
M, N HSEEZE Plant Molecular Biology and Biotechnology (CRC Press, Boca Raton,
Florida), Chapter6/7, p. 71-119(1993) ;F.F. White, Vectors for Gene Transfer in
Higher Plants ;in :Transgenic Plants, Vol. 1, Engineering and Utilization, Eds. :
Kung and R.Wu, Academic Press, 1993, 15-38 ;B. Jenes 2& A, Techniques for Gene
Transfer,in :lIransgenic Plants,Vol. 1,Engineering and Utilization,Eds. :Kung and
R. Wu, AcademicPress (1993), 128—-143 ;Potrykus, Annu. Rev. Plant Physiol.Plant Molec.
Biol. 42(1991) ,205-225 H kLM 5| HEAEY . R T7 b Iy KTz e i/ sl@fam] FH 1
AP AE ) AL AR » DR 2 B 2 S A KRR A R Ry SRR/ BB e RK ) PUFA AR 7
o

[0187]1 fFAE—RFNTEMS A 12 RMIFIBE. A5 MEMHEE. A6 EMHEE. A5 RIMFIFERT / 8k
A 6 FRIEE S B BTRIAL, ]k 22 ANV G 107 B AEAE A D0 26 A0 voR A A sl & iR AR
WP g R/ B RSO T2 MR S BT ] ERZ B . A 12 F AR
A6 ZMIFIAG . A5 IEHEE. A6 LEMPAGELE A 5 RUUFIRE IR o o B R 2 B B0E 4] LA
B IE I, B4 T SR E R 3 s &4 T B RERE A TG, RmEz
GAE WD) G S A RE ) ) R AN ZE R 101, Ak (denovo) & AR A AT BE .
XA S T 05 7 B A JE 2SS LN B el G B e I B B I ZH A . R 2
a5 74, BIAE DNA 39 7K-F AR 41, fE A BN e W A A, sz M B sl 1t
ST AR, Eorh B IR 1 18 B n) A8 AN (7] 355 R R 2R UK Bl I Tl i AR AN 1], 9] 55 R sl v 4.
RS EEAH G

[o188]  HH T4 A12 LULFINE. A6 KA. Ab ZE/HNE. A6 /BT / B A5 i
FIPEEE A K A A s Bl 5 AR AL -5 5 AR, AT BASE 0 7 2879 B8 A= -6 .
7 HLAT DARE IRl MK AEX BV =R H A S PR, B el MI DR L
PP AR /B8P P G 2 K A6 AT 75 TRUE 400 (R i R A D TR A D5 ERL (K 4 H Bl 5 ek m ]
CAIE I AT 28 B s i A B 2 PR 3 S0 i A L 5l DAL~ 807 o TR A B0 S 388 0, AN g 4 it = A=
PUFA ({188 77 i3 — L Mg, Jl Ak X B 5 A& BT R — e 82 A 12 14
G A6 LAHINE . A S IEAH B A 6 IEMPEGElE A 5 LU HE R )75 P sl B n ik 5
Y%L H , 80 T il IR b 3K LB Ak & 490 ) B A AT O R — b sl 22 BB DAL g3 PR BT ARG ne
YR BRI IR 7 1 P 28 7 B/ sl A R,
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[0189]  JT T iZ 7 B R IFH) B R G N ik &, iR 1A S v LIZEM b 1A
BT iR IZ %

[0190]  7EIXAPIHAL R, 4600 A 12 ZSUORIEE. A6 ZSMUFIEE. A5 ZE/HEE. A6 IE/PRFo A
A5 FMIFIBE AL TR e h R ik 8 — P ek £ PR W5, FAME 5 A RHH 3G 58 5 A
FRIE o JXLE Y 471 T £ A 59 1] BB S R B 556 [ RN 88 (A 5 MUk 18 B4, IX 3R s 3]
W, iZFERAE R AR GG RIEM / Bid RiE, 8B 1ZFEE L RER / st Rk, #l,
TX A 75 RIS S a3 PNHI 45 A W S TE 0, TS HIZ IR (MR IA . BR T itk
BV A, ok A IX L e 41, 3K A1) [ R AR IR 1T TCAE AT AR VT DALY FE T S R IR 45 44
FER 2 1, a0 A &, w1 L LR CLan b 7 SR T 2k BRHE A AR5 e AT 0 ARV Y 4 v B o HL
FER RIS B 5E . XL E 3 FiemI LLE & LI 75 (= HA H FRIEARH
HIAZ IR FF 2 4 B B0 1) BT AL T RARIE R 2w, DS s8R VL 1o L, JE BRI A4 2 A
T DA R HL AL & —Fhak 2 B FTRRAE 3G 0 1 /740, e A 5 8 88 0% R, A G a3k
IEKLBR 5 o A R T2, dn HoAth 8 15 Jot sl 261k T840, taT LURG N DNA JP 4111 37
At o

[0191] A 12 KMIFIEE. A5 FHIEE . A6 HUIFIBRE. A5 ZE/HEERT / ok A 6 ZE(HEGHRL N ]
CIMEAE T A EE N DL A& (=8FEa ik ) b Juutil, 0 A48 IR R A7 AE
FrRANREE D BN AL EME AT LIAE R TEY) b —RRIA . fEiZ BT O,
— Aok 2 AL PRI EE AT LA N — Aok 2 A3 A I F B LR A7 T A, siE A
FERE A A, MRFRIE IR — AT — S E A A TP B, R 9 A2 A6 e T SR R A 3
ANHAFERH

[o192]  fEiZ% bR 3CHh, 4o BIR, Y F0 a3 BB ] DAREAT S NSRRI JERIR A
FRABAE L, AT G 5 TG DN 2R 02k o AT, 78 R M AE 4% SR A L1 G814 38 i mT LAE it 36 FH i
HMFRAF T, WA TR/ BUEGHR ToR A A . ARTT, A, BE R BRI R P RE A, ) 4, 18 i
P vmr mRNA JRFE 7

[0193]  FEASKR UM o) —SEili /7 i, AP F— Pk 2 PhEE IR 24, JLAL 5 SEQ 1D NO =11,
SEQ ID NO :27.SEQ ID NO :193.SEQ ID NO:195.SEQ ID NO :197.SEQ ID NO :199.SEQ ID
NO :201 sk EATHIAT LY e X — PP ek 2 R 7 51 3+ H9mb04n SEQ 1D NO :12, SEQ ID NO :
28.SEQ ID NO :194. SEQ ID NO :196. SEQ ID NO :198.SEQ ID NO :200. SEQ ID NO :202
B Z k. BiR A12 ZHAFEE. A6 RUATEE. A5 ZEMEE. A6 i(HiFEE A5 iEHm
Wi el T A S EUTG U IR 0 S MR B B A, IR A R 1.2.3 B 4 S B
FIHBAT IR 4> T 0 18,20 8638 22 ANk R 7. X [FIFEIE T e 01 FIR4 T A= s
FAl, SThRe b E B —Fh ok 2 P 5 5, R H TR R IE A S 5.

(01941  JuBU) b=, b T Frad B i) 77 325, mT BeA H BT REAR A a0 7 L e AT =5 7410, i
TR RIS, IR T] BEH AT R M — A sl SR AT S B R BT, JCH R E AT A
TR IR, 1 W099/16890 T TR B IR LL 2 5h 1.

[0195] A T HXASHE A =1 PURA & 5, JUHAERE L RIRE P, PUFA AE4) & B35 R W Yy
) 7E A7 b URD e S MR 7 AR A D ScBRk B i, BT A R TR S 1 BT B
FEFEFN / sl fE R FL A 3 BRI S &L 1 3l . JE ) b, Bh Ry 5 B)) 7 B T A R T AR A
WA A A R 5. WA TR RS s USSP (R ANRh 2 A i) R SR
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HH (#i 5 (Viciafaba)) [ Biumlein 2%, Mol. Gen Genet. , 1991,225(3) 1. 1 3¢ ¥ &
1 (7# 3K ) [US5, 608,152] | conlinin ( YF #K + ) [W002/102970] B A v 9 (WK )
[US5, 315,001 F W092/18634] v JE 8 1 (FUh g7+ ) [W098/45461 1 W093/20216] >k Z. 5
1 (3£ 5.) [US5, 504, 2001 Bce4 [W091/13980] . &3k & 1 B4 (LegB4 H3h 1) [ Biumlein
%, Plant J.,2,2,1992],Lpt2 FI 1ptl ( K3 ) [W095/15389 Fll W095,/23230] 3k HF5. F K
TN Z2 (Rl 70 S B 307 [W099/16890] « Amy32b. Amy6—6 1 alcurain[US5,677,474] .
Beed (2% ) [US5, 530, 1491 K G EREE I (K5 ) [EPST1741] 14 17 TR A P SR AL B (K
T ) [JP06/62870] \ADR12-2 ( K &) [W098/08962] . AT B ERAL & (JHISE ) [US5, 689, 040]
B a JEkEE (K22 ) [EP781849].
[0196] FHEMFE KR E W AT @ 27 55 R 080 F et (W F 48348 Gatz1997, Annu.
Rev.Plant Physiol.Plant Mol.Biol. ,48 :89-108) . {F i %2 LIS [R] 43¢ S Pk 5 k4T &
Rl IABT, XA 2505 G A s 7 U AiE. 2R E3) 76 2K R r % S ash 7
(W095/19113) UM R TS H 31 (Gatz 55 (1992)Plant J. 2,397-101) M ZEET %% /5
T
[0197]  A#AIRIXIEAEY G RIER & 2 DG T8 A e /e % LR Y T 35, gmbld
A12 BRI A6 RUEAIRE. A5 MR, A6 ZEMMBERT / ok A 5 RWEAEEIFE BT ik
() B A A 18 R I E — A7 19 )8 30 1, PRIEHEEE AN [Fl 30 8 30 718 8 T R R IE,
KA TR PP SET-DNA AT s S S E A Fh. AR L0, RiEEA P
Lt 7 A A T B T I R R i VTR S, XA DRI S R B A 2 A s o DA
{HHE N ZLR A WAL IR, JF HARY 75 B AF 24 b 7 e A TIX A 240 8 B ki a . Ll
XA ANER 2% ikt =R — ., T S80Ik, itk 2 a8 -bA R RA e Ak
HEIFFANFEILBEY P UL R . R AR ER T 21800R. AT REERT
Y, A% By A b 9 an 22 A7 s Sk R S I E VNI S AE S B T A AN . B IR A
FMH BAT A S W Es)FH HREFE B O SR ILT) 7). XA R i A 75 1) an
DEL10102337 sk DEL0102338 FH Ao SRR W] AEFL = 00 /8 3l 5 9 F HARYE W7 22 /e 3L
K21 EF A RTR AN 2 MZ IR T A o 3% B3R 125 60 b T di A AZ IR (3 AN AT 5 s 3 7 40 FF ANdE
) E g, A L R T A ] A R IR B B ST AT B B R WA B AN AN 2 2 Mb s i X
MAZIR P AR IE . AFEFEB) T840 USP. LegB4 8% DC3 JH BN T FIASIE €618 1y 4n]
BARHATRE LG T AR AT R L A H—Fp A B 3+, (2 X 7 e B3
AN BT IR A Fi A
[0198]  wWiLA BPTIAR, O AN F I N il AL T O AWZEY G R R 37 )53
AL T AT A Z A (AR T2 )5 ) o LEAS BT 3CH, nIAY A A (A4 F- 2 0CS L
AL TIPS . An[EE 37 R I, 0BRSS PRz AE AN R 2807 5
[0199] LA EJTiR, ZERI M B RIS ) AL 5 6 T AFE B B . 1 fE ERE b S A FF
LR 2 08 1 7 SR R anids 547 B Sl 1R 2 AT B8 5 HAT R ), A 25455 S 47  BH 30
YRR HE 2 5 T A G s e b — R e 2 PSR AT o IX ST IR A] O Ui R
Il st
[0200] iy LG D B2 BNG SRARE A (1 H B AL W) & il R AT B A% IR A4 et PR Bl (AT 44 gt fR v
AR HAFAE SRR L FLRIIE ] IAFAE T — PPk 2 R L e A B A b o PRIk R IR s
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PR el I AU P 17406 S PR 0k B BRI AH Al A I 0 B ACP [ = B8tk 1 &
AN T3 ACP WLEERE TG DT IR IS S R TR S T A -V U TR R 2 52 R I L TR DT 1R
JSB IR 0T BR FR AL S WEHEAH I A SR ALER WS4 NE A AR IR DT IR 25 MR L I 7 ER B
JE Wit g 0 AUt « =T Lo 0 0 16« A T 0 il S I S A A L il TS T T S R il
BTN AR .

[0201]  JUIHAH ML ER Fr471) 02 6 7 B2 sl R AR T A & il S5 R, X 28 AR )6 Rl 1]
% B AL AN A S MR RN . o 3 R FEE. A8 LIl . A4 RIuFIfE. A9 X
PRI . A B ZEARERERT / B8 A9 ZE{HEE .

[0202] 7EA B F3CH, BL R BIRAZ IR EIE R A 5 HE b B Al Z A Bg 4 -5 /e LL B3
K RIS 1 T SO I AE AT BB B B T S A

[0203] 3 BT e A B 1Y BRL -] o LB iR L ik st AR g2 2 S N IR Rk, 9F B
PUbIE R | 2 A IERERIE . Bk, S oA 38 g o] I8 i A A am SR A S
B TR/ B AR K A AR . SR T Ad i 2 mRNA FRE P R AE BT B A
Pro JEW b, X KRR G HEH T S AEELE ANk,

[0204] XL R AR, LR LA B & gt A 12 BRIRE, A6 EAIlE, Ab ZE
. A6 WEMEEEE A5 HMAEE I HAH T 7% B ER , sl Sz B g 14, Hoh ik
MR s Al B 5 IR 5 BR B IR 28 AR - (1) e A6 R SR DR e B I8 A < LAl S Ik
FEERENE . o 3 RMAIEE . A8 LYY, A9 RUEHIRE. o3 RMAIEE. A4 LUOFIRE. A5 %E
THEEARD / B A9 RERREALS AR .

[0205]  GAFEA BRSCH TR, RIE “ 80 FRIZFERIAL IR 4 ¥, HLREME IS 4 5 X P AL IR 41
TG I EAZIR » BRI AT TR, B AT IEBRRAEKT DNA B R IR BU5E DNA
Mo BN — AR B, PR DNA F BT 5 78 1] BE [ IX s B 10 35 8 20 Y
G, LIRS 7E O SN IL LRI e 4 B E R (B e Boa 4 e B2 R
B ) o Fe O 1 1 pE T 40 e N IR R AT A S 4 M PR R R 4H Py 3RS 9 FLERLt A
1R R ZH — B R o 1 H RSBk BR8] 5 X S B AR ROE R N R R R s o IR Be gy
BAEAR BRI AR “RIEEE Y, @EIEMH T DNA EH B AR MR BB KA T R TE
Ao UL DA T BURLZ e by FH B0 AR T 2, W« Ul 0“2 tR 7 A A A . AR
PN RS (%= = S Y|P g = W e £ B V= N R e o s N (T D NS 72 = & N % 4
LB FAN T3 RN FL B A AR B A R B SVA0 L CMV L TMV L RE -1 TS o W | I
BEDRL KR L 28 T BRFRJE DNA

[0206] A FIHLAT J7 v A FH I BB 40 SR IR B At & B ps i e b 3d T A R 2Rk 1)
TE R IR YR A BA AL HH A% BR B0 P IR Z5 IA R 2 1, B PTl EEA SR i B & 2 TH Tk
SR TE FE AP LR Phek 2 M ), ok hh (3R) MR DhRek ol 2 R IA
(MAZER TR . 1E A RIEEMA Y, “DhRRIER” B “AROER” B4 B WZ IR T7)
S5 ey Lot 7y AOEEE, BIFA W Re T IX MAZ 17 18 I 41 3R 18 FF BB AT M e H 0 AT ax iy
KIFH (BITERSNE R/ B RG D, BN SR8k T N T i F40M, 7010 FE4iHarh ) #idh
AT T )8 T2 i L Re .

[0207] ARk “PHTFH” BEEBE M) Wog I EREEGI/ (Flan £ %R
EGA S5 ) o IX LY 4R T4 21 Goeddel :Gene ExpressionTechnology :Methods in
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Enzymology185, Academic Press, San Diego, CA(1990) —H iz W, :Gruber F1 Crosby,
Methods in Plant MolecularBiology and Biotechnolgy, CRC Press, Boca Raton,
['lorida,Glick fl Thompson %%, Chapter7,89-108, tudEH P 5| H )&% k. 741
A AR BT 22 P S8 PR i T 0 i r 8 R IR - 271) 2 s 28 A A PR T R 1) RS e i
TR P AN AERE 52 B g E 40D TR A N BRERIEHIIH RS FEAR A R FniE R
AR VLT W] (M 2 Pl R 2=, andRe A I 4 SR At I AR IR L B B IR H I R IR KA A e
[0208]  TEZTVAERI Sy —SEiE 7 £, A12 EAEE. A6 EMEAMEE. A5 ZE{HEF. A6 ZE
TR / Bk A5 LU g ] DLAE g0 oA an i (et ) 3Rk, W Falciatore 5%
N 1999, Marine Biotechnologyl (3) :239-251 FiLAp 5| H K152 ik, ] DLAE & 2548
Yy (0, B AEA, ARl BRI VEYD ) AR A g8 M b A3k R A A AR AR I S A
1 Becker, D., Kemper, E. , Schell, J., and Masterson, R. (1992) “New plant binary
vectors with selectablemarkers located proximal to the left border”,Plant Mol.
Biol. 20 :1195-1197 ;and Bevan,M. W. (1984) “Binary Agrobacterium vectors forplant
transformation”,Nucl. Acids Res. 12 :8711-8721 ;Vectors for GeneTransfer in Higher
Plants ;in :lIransgenic Plants, Vol. 1, Engineering andUtilization, Eds. :Kung and
R. Wu, Academic Press, 1993, p. 15-38 HH R [ AL L A # 14 .

[0209]  FEW AR IA G AL 1 10,5 B 8 70 REL ) A0 it o 458 )RR IR 3 A I HL T Re R 1 1 1
F), G0 AT B —Ff P F1 BEAE SIS B D e, B0 A0 22 SR MR T IRALAE 5 0L S LD Re . TR
L RIR RS 52 ok AT B T-DNA 40 Ti JFURL pTiACH5 (1984 4F Gielen 2%, EMBO
J. 33,835 %5 ) MR 3 L2 IR IRAE 5, Hb ALK 3 2 m Ao, siE 2
HS 2L 22 B IR A A T I DO BESE R4, (B2 I e e T A Thes L i 20k 1~ P 7))
A FEid

[0210]  HH B4 A 3K 30 3 AN PR T AT 4% K1, M) 3818 £ 0 e b A, 5 e Dy e e 4
(RIF=471), 4n 8 12 G 5~ 49 B 3K B 91) 5 I 3R (418 B 2 2 S i B A s 25 57 — AERIPE
S )P40, XA TS e 20e m T & B /RNA B (Gallie 5%, 1987, Nucl. Acids Researchlb :
8693-8711) .

[02111 LA FJTIR, F5 38 18 L BRI A 20 5 4518 J3 2+ D) Be M I 42, HorpiX #03 2)+ LLIE
AT TR A B DA AR M sk AH 20 e vk 7 s g | R FER R & . n A I B 3h T2 4 s JE 3l 1
(Benfey 2%, CMBO J. 8(1989) 2195-2202) , #5] an AL L5k 5 A4 & 4 35S CaMV (Pranck 2%,
Ce1121(1980) 285-294) \19S CaMV (5 I US5352605 F1W084/02913) 11 JA 8l ¥~ B 20 L AE A7)
JABN T, WfE USA, 962, 028 T TdiiR Rubisco VAT K B30 T

[0212] 4L Efrik, 4 58 BB & ki v OB AL A w3 a9 T (L Gatz1997, Annu.
Rev.Plant Physiol.Plant Mol.Biol. ,48 :89-108 [K£75iR ) =L, {5 H AR R IEFE LInT
(RIRE e PR 77 O AR A2 Wi T B 3 P IUHIE S o X BB B0 & KR W5 58
1 (W095/19443) P 2 1] i F A3 F (Gatz 2 (1992)Plant J. 2,397-404) Fl L7 n] i
FHNT.

(02131  XJ A PEEAR AW N B S N R AR B)) 1 Wi D 5 5 1) PR BB Bl 1 (Ward
&, Plant. Mol. Biol. 22(1993) 361-366) #4531 & Al hsp8O JA 5l (US5, 187, 267) V& I%
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%SNS E o [wHEEE 2T (W096,/12814) 804MA1E S pinll JH 3T (EP-A-0375091)
FIAEIE Ao

[0214]  JIBLC R BEAT IR 7 BRI S R0 vl AR ) & e ) A 2R 0 45 5 v, AR Pl 1 48 i 4o iR L
MM B R rh sl R RBREN N 37 LA R . XEE5ER 37 2l
1 91 22 ¥ 28 1 )3 31 1 (US5, 608, 152) + Mk + Conlinin J4 z) + (W002/102970) | &% &
) USP J5 3l T- (Baeumlein 2%, MolGengenet, 1991, 225 (3) :459-67) . L g J% FJ J1 il B A
JA 3T (W098/45461) \ZE [N B & 11 /3 3 T (US5, 504, 200)  2£ & J& I Beed 7 3] T
(WO91/13980) m%, & Bk 2 19 B4 5 5 1 (LcB4 ;Bacumlein 28,1992, Plant Journal,2(2) :
233-9) KMAEBRFMHAEMI LK KZDE B RSP EM TR R EREN R T
W AR A8 T2 KER 1pt2 sk 1ptl FLFEJH3F (W095/15389 F11 W095/23230)
B W099,/16890 H Irfifiik ok A N 22 i) N 22 st a1 5k DR L A PR A B 1 6 TR RS XY ZRORS 22 5
DA B A B B 1 2B N /N TV i L N DA B L EE I RO R K R R
FIFE K] e 22 A B T FE AL L BT8R kasirin FER Bk B &2 W R R A FERE T A S T
[0215]  [AIA AR A IR S A2 400 6 W 0 AT AR B 8 22 = (g X 25, (W) BE T L3S 5 i 2
B R L g | AR R R A B . X A 18 3 Wi fE W095/16783 Fl
W097,/06250 i 11955 B RNA S8 -5 8 50 - LA AE W099/46394 H REIR 2k B 0 I 1
clpl A3+

(02161 Sl HVEFATHE A12 LHIFIBE. A6 RIEABF. A5 ZE(HEF. A6 SE B / ok
AS FFNFER) 2 PATRIE ] BRIC A T RF o« IR IR A G0 n I8 I [F] I A 40 22 b p iy Ik 44
AR, i RS e — AR EA G2 REE S FREES SO 2 Mk
"L 2 PRIl S AR TS I g 4l i d% 4% .

[0217]  SAEMFE N R 1A A 0% AT B FoARDE e 1) 7 A1 A B W) J35 4, 75 B8 1) 2 4R
Fog FEE ER] = I ] 316 D6 N T 40 B R 3, 49 40, A0 1) 0 40 B A T SR R AR, Ll i Ky
PR S A B U B4 2 ) S ki A4 L P B IR S B AR L I SR AL YRR AR R AR A2 40 B 1 H e X
28 (43R W Kermode, Crit. Rev. Plant Sci. 15,4 (1996) 285-423 F1Irh 5| FH 122 SCER ) »
[0218]  ARAE A K UM 748 F BAT SEQ ID NO :11. SEQ ID NO :27. SEQID NO :193. SEQ
ID NO :195,SEQ ID NO :197.SEQ ID NO :199. SEQ ID NO :201 FJREER 75 el e AN IfT A4
Ve RIS, PR AT /40 5 [RIIR A2 9 05 1) 22 INOR B T IR AZ BRI 9 40 5 1) 2 130 T PR IR 0T
Mo IX L A1) L Bl S b i A R LA A% 08 T 1 2 A e B SR IS A AR D R
WEIMY Y P RIE . P EAIRMAE, X 2R A @ AR 15 1] G R 5 6 ol
P A BH 1 VR T P AR 2 AN FNIR T IR -

[0219]  FRALIESLHE J7 b, R 4GS B 5 7 vETh T HIAZ IR e 21 1 A sl
SCHEAEY), Horh iR et Bl e 8 a I H gmis B A 12 A, A5 A, A6 F2if
FOl . A5 FERERRT / BY A 6 LEH SRS T (1) 2 IRIKAZ IR 7 41 4l IR (% L R R s A B 3 2801
AR 5 9w I 7 iR i TR AR ) BT 8 B i) HAAZ BR 7 W 2 5 e Ak o T4 Mo Ak
ST AR, W R E D R A M, BT SORHME) SR BN, AR AR ISR L E I RR L KRR {8
AR EIAE KRR TTER S ] H 2R B i

[0220] AT TARKH], “REER” 8 CEAR” B0 MR T4 KL & (=R E
) B R A U TH A I ) R 3 A BOR AR R TH IR R 2 91 3R 38 B AR I AL 1Y)
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W, T R ) e S o B A AT, Herp

[0221] &) ARHEIZIRFFH, 5L

[0222]  b) A RO T AR PIRL R =51 B e A& 4550 e 2, 190 an A 3§ 5%

[0223] c)a) FlIb)

[0224]  YAKE T EATTRAR HIIBAL IS h ol 38 2@ b w20 VA , 3 IX A& i i 5 7]
KE G0 — A8 AL B R R FPE AR A 0 B 2% BIAL BRI AN T . B RN L IS
PRAG A B G S 1 A=A R (R RAR BE DR A A s B A R BRAE B R A SO P I A7 A 7B A
FERH SCERI TG 00 IR B, 22 /D800 Or B TR AZ BR PP A1) ) R AR AR IR B . T IR B
BEAL T B iz & v 41 1 22 20— 3F B BA7 2220 50bp P i Hh 42 20 500bp  JCH AR G 4 42 21>
1000bp . fi AL 42 2> 5000bp HIFFFIHCRL . RIRAFAERI RIS W W T AR 7L
TR IR P A RN A 2+ SATR K A 12 ZHAEFNE . A 4 BWAEE . A5 RUMAEE. A6 £
A . A8 RMIANIRG ., 3 RMAINE. A9 MG, A6 WK / 50 A5 IEAHEEIES KN
IRAFERIA S - AR E I (N T anid i 13 A8 b S f5 A8 i T
LRI R IA G . AIERTELCSEE 5, 565, 350 B WO001/15815 il .

[0225]  H T4 BH H 1) 04 4% J55 DRI A4 [ b 39 A o = B IR 7 i v It H R R A A T
AT IAEREA) A 5 DR AH P B R AR 2 ERL e A, XX AL R T 5 T [ el e P R 28 o ST e 2k
PRt 2 i RS A R I (R A R A T4 BRI A e T IR R AR B b X R e 2 AR T R AR T
glcige it T, M/ R SR RS Ot T, AL IR v M B O i dE
AR BAZ IR BN AR B BAZ IR P ) A B R N JE KR ZE R R AR I R K, B R AR T 3K
TR IR A RIS 2208, s M e YR 208 o DR IE AR 4% S RIAE A 2 il ek b sl B SR 98 (o1
fruit) f29.

[0226] i FH 1A TH 5 V2 AR I W)L oA R M sl R T 1 5 TG FEANTR AU 17 BR U ARA
EPAFI/ 8 DHA, Jf Hd ] TR A SR BT A HEA « SE) R A andul e 31 < 3G R A5 an
SR ACBWEYAE WK T Fe A B RRAE A r) H 2% FOK A L S BR  Jit S A L vl Ao
414 (Carthamustinctorius) BRH W] & BEAE AR AR BT AR ) 2 DLE IR, 40K s v
SRR T2 CIEERE 7 A A 046 W BR DR RS B RV A2) < s e fe A2 VT i) 58K
) [ 2%, sl W BE AN 2 BF, JF HOCIEAUIE R & RS 2048 L 1) H 2% T RR T L BN BE
[0227]  mJ AT+ 158 A K BH 5 v HP Bt AR B8 e 00 1 HC Atk 7 12 9l O AE Goeddel, Gene
Lxpression Technology :Methods in LEnzymologyl85, AcademicPress, San Diego,
CA (1990) T ifik,

[0228] W A# HH YR IS KR AR, B G0 H A AR AR 1 B i S R A B 28 BR A AF Gottesman, S.,
Gene Expression Technology :Methods in Enzymologyl85, Academic Press, San Diego,
California(1990) 119-128 iR,

[0220] i SR 28 A0, F5 R 470 40 W 0 i L0 20 21 248 AR 4 1) T A 2R B8 X b 198 43 an g
2 AT YE AR 25 M B AR . cotelydon WAk BT IBCER IR B AR A 2H 28« n] S50 [T 2H 21
ok E S B B 4L A BT/ 80T F T 7 A2 4L BRI A0 B 40 w35 75400

[0230] AU &A1 BT & M £ AR AR I IR, JUH ARAL EPA R/ 8% DHA (144 55 A
FEA Bl & A A e R~ BEAS A M M B R B e w5 2 B & Tl IR R B T %« AR
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B 7MY Fe <SSR Y RIRE W) ) PR3 o A% B BRAE Y o an ik R PR R R
B AYE AR B W S AL, cotelydons . 4K BT IBCER AL B AE A 2 2R L n] 2
FE VA 2NN [ S0 B S S IR AT A0 R 48 ks R R/ BRon] T = AR R S R A4 B 4 Pt
o FEAR R, BB E P R PTE o b 3R B A R il R FLE R A 2R
02311 JE Wl [, fddm A = TH IR 7 VAR S T 7EAE A 40 M3 72 90 v 7 26 2 AN R IR 0 18 »
H ARAEPA 1/ 8 DHA, K J5 MBS FR 13 2RI IR . EL AR, ©AT 7] AR I A BiF e E &
PR

[0232] BRIy, AR B 770 P2 AR AL S ] LM, R o B 4 Fh 1~ 70, BLE AT
AR HRSAN /B S BRI R I TE 3000 8 . 107 VTR PR AR R 2 AT BRI R, JG EL ARA,
EPA FIT / e DHA, R] DLIE I A AT VA A I35 374 sl 38 AN T TR W SR A A sl 3 A A P 1~ 3RS
[0233] B 55— ANEE 9t 7 2P, 1% 7 I AT AT MAE W 8 3 VR 15 210 L B6 28 8 3 U 2
JER DB . ZAE ] LI, SRR = 5l H R AR K R E Y e X

[0234] 3 HE R B U 29 I8 07 B T DL ok Je i Bl 3 SR R A 3 ), DLIE MU A TR )
Bo LA BTN, IR B R T R IE 1l A Fn A 4T (cold-beating) B #ER]
AT M IR #e h T AR G M A )5y U H R, AT R SE S i i L 2R A EHE RS
B 5 22 n 6 77 2L R R ] R A0 e R B . AR S F BRI .

[0235] b5 s RIAL & 2 ARG DT R (K =y ik it — 20 I T RIKS il 7B 7 kb, 4
UIAE )R TR AV ) ) o B e R ok o AR T VR B 2o A VJR T i ok I 4 A ok N 1R
IR 1AL =7 — ) PEHL5E Al DB 530 25 106 10 1 FH 9] T A S AL BV TRAL B 22 B . A3 BN 7=40)
KA e UL 2B = b % B B, ARG T8 A TR £k i i (2, FIAHEE -8R
PRI (U . B A ) n R 257 PR AL

[0236] i iZ%I7VEPIF7 A PUFA B¢ LCPUFA %6 it Cogn Coo B Cyp NEWTER 3 1, A I b
Coo B Cop, BT ER ) T+, IX LB ER 7 T- HoA 2 /D A XOUsE, IRk BA — DY B S DA
B, R Pk BA VY LS XU o XL C\g\ Cyp B Cop T TR 73~ AT LA LAY < JTE 28 5idliy 12 T
W BRI T MK o 85 o O IE IR 200 an DL B3R BRI Sei 4 . IR AR AL A
EAEY

[0237]  [AIEAS R B ) — S U7 S e Tl ok DL 33 16 77 v 4% 0 i L R 2Rl T FR el
IR 43, JCHARIE B A PUFA 3 H 2k B ¥ 2L A ) ) 3h IR 28 BRI R 40 544

[0238] %7 V20 BT AS IR DT MR 1S BLAE A OB ™ S AL 25 G e Bk 8, e AT T m) L —
LB B A 25 B AR ERCE At .

[0239]  4nLh BRI, 7T/ — 00T, L 100% g L hili 3¢ B ULAEM (9 2018 5 IR & 8 A
Tl 3 e | HG 2 5k HE T IR I HL AL 5 6 28 15 % AR AR L 1 3= 6 % KB HS 12« 7-85 %% 11 Y 18
0.5 2 8% Y 11— 1 )\ BRMER 0. 1 22 1 % WIALAERR .7 22 25 % M RUIE DI IR . 8 22 85 % [ . AN
MR R AN 60 22 85 % [ 2 NIRRT IR o« LU IS R IR & /8 oA JL A, 3o 6 i iy R 78 i 0 iy
& VB ) H A7 A I RIS 22 ANV RR B 5 B A0 28 3t >R 22 71> 0. 1,0, 2.0. 3.0. 4.0. 5.0. 6,0. 7
0.8.0.9 3% 1% MAEA VUM 18 o iy B8 Ik AN % BH 7 v25 7 A= 0 G s 1 196 ST 07 1 v & -1 )
A B3k H AT BRI IR IR (T AR 13 R ) EEERR (9, 10— W IE )\ -9 i
IR ) HRZEIR (8,9— W ALk 8- &R ) « K FINER ( 3R+ B R ) « IR i iy
M2 (9, 12— M5+ \Bk -9, 11— —JGER ) BENSZHER (9, 10— A+ /\Ik —12- &% ) - RIRER
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(6— 1 J\BRBLIR ) .6- T JLBRBLER . santalbic acid (& 11— T /\BEME —9- B8 ) .6,9- 1\
WG PR cpyrulic acid( x 10— -4 —8— B8 ) .crepenyninic acid (9— 1+ /\J& —12— %R
%) .13, 14— — & oropheicacid.+ /J\BE —13— %5 -9, 11— —Belg 4 T uiEg (i —6—- 1+ J\
KR ) 9 ML, 12 iz — T\ MG IR & RAEZR IR (8 & 10 J 12 I — /Ul =45 1R ) « Ak
B2 (9 S 11 B 13T — )\ Bk =408 ) « A AR (9 T 11 ) 13 ) — + J\ Bk = 44lR ) « jacaric
acid (8T 10 g 12 Wit — )\ Bk — 4R ) ATHER (9 T 11 & 13 T — + )\ Bk —JAlR )  Z2 GFi
P (9N 11 /2 13 J2 15 M — N\ D4R IR ) S sliR (4 - T =5, 9, 12— )\ ik — A& )
laballcnic acid (5,6~ 1\ 4G A 4618 ) « BERRTHER (12— FRMHMER ) 1/ B2 05 P R IR
(I3= 3 -9 Wi, 11 Jx — |\ —J& 1% ) o 18 B2 200 I8 07 AT R Hu A\ AE A % HH?‘??%F
A8 I R B s 16 1T R R VR A ) R A A, gt A U DL TR D R D R A, E AT
T30 %, AR /N T 259024 9% .23% .22 % BX 21 %, JUHAL RN T 204‘154‘104‘
9% .8% 7% 6% 8K 5% AEH JUHACEH /DT 4% .3% 2% 8 1% . TEAS R BH AL
A, LG I o 25 A, L ESR Se R B I8 0 BRI & i/ T+ 0. 996.0. 8%6,0. 7% 0. 6 %6 BY,
0.5%, JLHAREH /N T 0.4%.0.3%.0. 2% .0. 1% . LIS Bk Jahill, B4 & B 5 Ve T
77 A 1) I T R G B P T R VR W A B /N T 0. 1% R/ B T R JE A [ e 4
W% (= "+ W FEle, C22:5%%% 22 IR TRAM ( VUM /NG, €23:6°%% 1%
18,21) .
[0240]  DLAEF=A:4), AR HEFEY) , JUIO0EH A OB E YR ) an R & v B 7~ VAR
i~ €140 T R KRR BE IR & A8 e/ ] Al g g H 2k DL B4R 3 I e et
S IR E Y AE A 170 6 B 0T B & B oA 34, AN & DH g L AR 2R sl AR i A R b A & &2
A 0.5%.1%.2%.3%.4%.5% 6% 7% 8% 9% 8% 10%, AFHE 47> 11%.12% .13% .
14% .15% 16 % B 17 %, F A FlH £ /0 18% .19% .20% .21 % .22 % .23 % .24 % By ¥
25% ) ARA B F 7 0.5% 1% 2% 3% 1% 5% 3K 6%, H A F /b 7% .8%.9% .10 % ok
11%, Bl R A2 129 .183%.14% .15%.16% . 17%.18% . 19% BL# 20% EPA B # &
/10,019 .0.02%.0.03%.0. 04% 5k 0. 05% 8% 3 0. 06 %, 73 F|#h 2= /> 0. 07 %.0. 08% .
0.09% 8% 0. 1%, R4/ 0. 29 .0. 3% 8K # 0. 4% ¥ DHA, Ji 71 4 8 #p Rt &
=il
[0241]  HH TAKR B IRLER T 21, Bl ARk B 7 A TR Al IR R e 471), 5 AESE SR R af A
Y, 0L, FFEE - WIS S BRS%  FL R I s8I0 R (AR 20 AH B, 24 0E it GC 43 A Bb ey, £ A48
YRR TG D7 % , d LR ARA F EPA, DL A« DHA (7 2238 0 42 20 50,80 5i& 100 %, A Al dh 42 b
150,200 BEF 250 % , F5 51 A H 25 2 300,400,500, 600,700,800 BLE 900 % , L5 A A
Hi 2=/ 1000.1100,1200,1300,1400 B # 1500% ; W2l 1.
[0242] Ak FEFF=AERAEIEN / BIMLE sn—2 47 5 HABAT snl il sn3 AHELE & =&
A AR I PR MR PR AN o — MERRIR » 5 & B IA# N Fe (snlisn2:sn3) 1:1.1:1,
Lol.5: 030 1:3: L b, ) H, AERRISRN / sl A, 5 vE A r= AR e AR DU R « - T
MR el - S IR R A s 0 H U — BB sn—2 475 snl Fl sn3 AR LE 1 22 , A FllHh
Hl:1.1:1.1:1.5:1 2 1:3:1.
[0243] 40 bk, fEAT7iEA = AEWIAES) THH-A 4.5 B 6 BB 2 AN AL Cyo— R/ BR
Cop TRV A ATAE ) IR~ 1, 2D+ AL B B R B R D =19 C12:0- B3 C14:0 JI§
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WS . L& A AN TG T 8, LIS S C4:0.06:0.C8:0 B CL10:0 B AV IZAELE T e
F/ s A, BRF A LA D AT . D BB R oR i@k GC Mt A AL, S/t 5.4,
3.2 B 1% EH R M/ T 0.9.0.8.0. 7.0. 6 B4 0. 5% 47 HG A H s T 0. 4.0. 3.0. 2 8%
0. 1% LI N T2 0. 09.0. 08.0. 07.0. 06.0. 05.0. 04.0. 03.0. 02 853 0. 01 FBA7 GC
FIH AR . TEIIER C16:0 N iZ A A A 1 2 28 % B4y GC W AR KITE I N« BT ER C16:0 [
ZAFH LN T 25% .20% 15 % 808 10% HFIH /N T 9% 8% 7% 6% 8K & 5% 45 HH
FlIHL N T 4% 3% 2% 58X 3 1% (K BT GC I THI AR (K BRAFAE T 528 A / sl AR R - , slas
WAALEAE . JEITES C16: 1 MViZAa M/ T 1.0. 5.0. 4.0. 3.0. 2 8 0. 1% A7 50145 F) Hi
0. 09.0. 08.0. 07.0. 06.0. 05.0. 04.0. 03.0. 02 B 0. 01 FBA7 GCUEHIFR . AF 5 HF B L 1,
BEHIR CL6: L NAZAATAL T Z V= A An / el Jg26rh . X [RIFENH TR IR CL5:0.
C17:0.C16:1"° A C16:4"4 7108 F1 €18:5 %1215 | BT YR (C18:1"%) , 7ENRZS Al /
BB B e P AT DLAEAE AR (C18:1°7,18: 1% o “H MM, SHMARIE /T 5% .4% .
3% 2% 8% 1% ( LLFBAL GC WA & ) o ABITER C20:0.C20:1,C24:0 Fll C24: 1 Ni%AE
FEAMEGLT 23 T LA 0 21 196, 0 21 3% K0 0 21| 596 R ERA. GC W [H AR V8 B2 AT tbAb, 7P+
TR/ B Ap - HEE CG 23 My LA I BIMR 20 19 ) — v — SEBRER (= DGLA) ( LABRAY. GC )
ER) . RS R /N T 2.1.9.1.8.1.7.1. 6 8L# 1. 5%, A A H/N T 1. 4.1, 3. 1. 24
1.1 803 1%, JER AT FHL N 0. 9.0. 8.0. 7.0. 6.0. 5 853 0. 4% ( BAfAr GC IR ) »
[0244]  FEiZ 77 VB S 75 2 7, DGLA F ARA RViZ LA 1:1 FEis 1100, H)H: 1:2 F)
S 180, KA AL 1:3 BEIE 1:70, IR H ML 1:5 =ik 1:60 9 LLEI=45,
[0245]  7E 5 —{RIESE 5 227, DGLA F EPA W% LA 1:1 B /&EIA 1: 100, ARIHE 1:2 B &0k
1:80, KA AL 1:3 BEHE 1:70, AEF R A ALEEH 1:5 B &IEA 1:60 LLEI=4.
[0246] L THELIAAEY R+ B B DT IR 5 B, AR A R BH I 7 vE R AR B IR S L RN
/ BRI T BR WAZ A A A i B vk 32 2 30,40 jz 50% , A A iz 1 2 /D 60.70 B
80 %6 [ v B AN AR IRy A b 2 ANV R 1B 1D R o
[0247] BTG W R0 A 5 8 — S N 2P0 08 F BT FH R 420 w9 IR 288 L il R/ sl A s R Hp oy 2
oo E1% I ICH, DRI AT DL AL GC I T AR R /N T 15% . 14% . 13% . 12% (11 % 8K
H 10% LT 9% .8% 7% el 6% 1.
[0248]  ATJ7i RIS AL / BRI FI5v IR & = A THE W R S IR IR & &1 %
EE /N 2%, AR, RIS/ SOl TP N IZANEAETTER . i HL, AR T2 C16:0 A
/ BY C18:0 & m Nz T RS / Bl M B R R & &, i E i/ 19.18,17.16. 15,
141341211 883 10%, A Z | B /N 9.8.7.6 835 5% . 11 B, By JIg i 1L an
C20:0 B C22:1 NAEZAATAE, BB A LA EATAE, A RIHEE T HE ISR/ SO v el e &
EREEET/NT 4.3.28F 1%, ARHIZE S/ T 0. 9.0.8,0. 7,0. 6.0. 5,0. 4,0. 3,0. 2
B 0. 1% [N RAFAE. W, C16:1 NMEANNRPIERAEAE, BE N LD B A2 AE TR A4 A Bl
din’JH'é%‘éEﬂ /B o DA R B S e B T e 7 &, JLEE T IR IS/ sl i S e T R
ERERE /DT 4.3.28F 1%, ARHIZERE /N1 0.9.0.8.0.7.0.6,0. 5,0. 4, 0. 3,
0.2 8#% 0.1%.
[0249] R J5 459 B M AR e Bl I8 28 S0k e Bl 35 IR U5 IR VR 5 400 O P PR AE g <L WL
e BEAMBERALS g A/ SORE N SR PSRRI S Y. RS 2 R
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EEM, W a-/EEM. B-/EEM. Y- /EEMmM /B8 - L E By sCE A Y E R, g T
[ W SR S T ST, BN, ARSI, AC-TRE BN, A°, 24 5 T GNE
A"—stigmasternol ERF AT-iZF §iEE. X LEL AL 1 B 1000mg/100g, £ F)H 10 F
800mg/100g HEZRul F i (VG F A7 4E . =052 U0 germaniol 77 A 25 L FRFT I B R HAth = i s
] AAFE FIX e AR b o IXEEARSEAT / Sl B 7 VAR P AL 2 AN R IR I R,
ARAEPA 1 / B DHA, ‘'EAT ) &5 G AEAR PR R AR M PR 25, W g , 460 21 , % JIE IR AE Ak A B ok £
Ji Tk IR PR JUTL TR 08 TG Pk 22 2 PR W IR T H v« R FUME G« H vl — BB H vl — BB G Hh =8
SErp, I AR T IAALE T AR/ SO P o BRZEA / S Ik S gl 2y T DL I A5 3 1
JIFEA H 53 o MO REAAFAE TR S8k .

[0250] A BH IR 5 — S S vl IR RV IR D R AN / s TR T IR 4 & ) ALl fr i fb
P G IR T o AR B RIS IR / BRI R VR -GS mT LAR AN T 3K
177 A8 H T 530 kst g oAt gl RG2S IR TR AN / BRI IRIE &4 (tnfaih ) RE.
IR (R ISR P A B IS T I A, W I C12: 0. C14:0. C14:1. 3 4% C15:0. C15:0. C16:0 BLF
C16: 1. LA I 2 ANAFNE) C16 IR IR, 40 C16:2, C16:3 B3 C16:4. 34 C17:0,
CL7:1.3%8F C18:0 1 C19:0 F1 C19:0 FI C19: 1o I HE 7 R 42 10 iy L 789 () 3 T1AF A4 i op
IR RIREBERABE R U LAHIK i A0, KR £ Ji £ i 6f 0 | o0
T A Sl i 0 7 SR AN B . BRI X LB R SSRN / sl T DL SR e K
BRI A 44 NG 2SN/ BRI =X i Ak AR VIR 5 1), B 2 P gl it 20 4y vl LA TR

A
= o

[0251] AU BHIR) o — S8y S = IR 28 IR DT e 0 / BUIR I R 40 & ) AE vl el fr i fb
o B iR IR A .

[0252]  ARMHEIH -GS BT RN / NG T e VR -G mT RAE AR N G2 #7177 A8 A
T 5B Wk il IR2E IR DT ER R/ BRI ERIE A4 Canfay ) 1REG . THR, IXLE HiEY
FOZ ) Al 53 20 ARSI TG SIS T Uy B B3T6 U I VR & 420 T AR o 2% 80 L DRE Akt s
2.

[0253]  AGE “9H 7RIS Bk “HB T AR A s FE AL S AT AN VAT, D e LA 1Y
e BRI R ER VB &4 o 1 BRI sl i 0 A ik b HL G i 1 22 ANV 0 (037 25 6 10 R i ) 3
B ERIEsAL IR RR, B i Wyl RR . v — WRRAS . i v — W RRER e/ E VU MEG . a — W
BRI )\l DU 18— DU R« — Tk R R« - ik G IR B . RN R « AN
T AU BRAL ) T8 i R F) L s s 5 24 30 % 5 B, 50 % P& B N LIk, 60 % .70 % .80 % .85 %
B A U EACIE . N T i, IR TR 1 ) ] AT TR U BR 4R e e I Ak O FR S I
T8 I S TSI AT o 3 B BHE T AL 5 22 b 0 W0 RN SAN VORI (9 Mg JUT 2, 490 4 0 25 AE 3R
P A oREN IR A el v I TS I8 L TR PR S5 o TR T BN U5 o i) 2 R IR D 18 7 s m] ARk, IX JCHEY
PR

[0254] 7B 77 B = A2 007A R BLE 22 /0 Py A X8R ) 22 AN TR B T B2 - b B iR 2 46 4
SRS 0 H I e TR 2SRRI S BEIE S BRI H I R R s e B R
[0255]  AAIE I A 5 BH 7 vl 4 08 Rl B AT 3 20 1A BRSNS XU ) 22 AN T R0 s U R
U BTATAE FO 22 ANHOFN BS B BR 28 A8 5] Ut KO 8%, NaOH 7K A i AL B, k2 73 A1) M 17 2 491 A
FF I X, 2 T B 26 BR K M, B30 40 W D7) S R TS O L ek 48] G AH 23 B9 A 5 451 4 H,S0, I R 4k
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YRR 73 8 o IXSARMT Rt n] JE s LA T Ak 1) A 320 R BRI

[0256] SN ST ME— LR A2 K 22 AN AT 7 2 i Ae A= DU K2 (ARA) AT/ 5
AR TUGIR (CPA) A/ B+ Rk /NHGIR (DIA) HIRHMI AR ST BERAE AR H L& PUTA ;
MR 52850 S AR KD B B e =k L a2 4 AR R DR 16 PURA. 302 4 1
KNI Aoy FR AR R PURA IIRR AR BT 20 88 (A% R 73 JC AT AIMB ] A I 70T H.
I A T it 32 P IR SRAT PURA 7= A2 B R M AL, R e AS AR 420 dunvokel A4 490 G
SRR R~ KRR K 52 ) H 2R B b YIRS R PURA P2 AR R G PRLIx 2
WL 7y 1 I A MM A R i 77 i

[0257]  J5ikb AT LR AE- 5 A KEA 40 i SRR I » P DR SR ) JI0k: P A B B AT A
HAT LAEES AAE LA IR AN - AEREA AR AL RSO0, A T] LU BEATL I sl ]
Tk A S, Al P AN $5 DURRART RS AL, e i e =7 1 1 B4 5 4 2 g s
(1), snl @ s F A s S M se R, AT Ak ] b5 2 e 1t R A SR e Th e i 1%, Hohix A4~
Koot 20— B (R IE R R IE 1 7 7R 20— B (R Dh R T 4 R i R A 22 R i
FRALEIFE 51 o X IE 1 2 BRI G sl MR A A 1) A2 Th & N BUE 2 S AT RIS,
A A I [ R A3 N DA R LA ) 22 A A1 S R SR

[0258]  TRARM, 2 Aol PR R AR ANCAT DI SKF 22 Ptk (A 2 A K R A B ZH AR R A s 1R
RS L, A LR LAY IT - [ sl BOE @ AN 2 AR R . RS, i
A8 FAN [R] B9 2L PER I A PRAE A [R] A7 AR T AT X RU L PR R IE 0L o iz ] LU — IR 2
AL BRI = 8wl LLe B & — B sl Mk A R A 28 2=

[0250]  AAIHLE T AR B T8 B IR IR, b Brid IR i BT « 3 KAl
g A4 RUUMEE. A5 RUUMEE. A6 RUUFIRE. A8 RUUMEE. A 12 ZUFIEE. A5 SEIHHEG.
A6 JEHFBEAT / B0 A9 SRS TEAT / BUE T+ P I E IR A R Cien Cign Cyo
B Cop R NI IR » He b BT i FL ' IR IR 2 G 5 i 015 T2 3 i SRR AU ) 22 R IR, T i 2 Jik ke
F BRI — BB A IS8 IR ACP[ = BhIRA AR X ] BB B ACP TR BR B I6 U5 TR
L AL 4 M B IOE S -SRI A -V W AR LR L A2 8 IR 7 PR 25 i L IR U7 BR PR AL I8 L £ B A g
A BRACEE LN A SIS G 07 198 25 VAN | i 107 1 bR Jee 1 IR m 22 « TG H i IR Ay 1t
FALTN 5 g S0 R A P 25 B el s PR AE W 5 ¥ TR A DA JER A e A FA) AR AU PR AL 12k
HCLEAT B A A B/ 20/ e TN ISR AL o 87732 A R A T X Bt e
A B RS A R A . X A ST n] LU AR AR IR (LB S WA IR ) M
WL A BRI AR . AT, T DA 0 5 — B b 3R, HL A P AR 28 175 00 Hh o FRAde b
.

[0260] = A AR B HE PURA, 22 ANULAT Cyo— B Cop U IR B 210 0 20030 oF 25 TR AT i
(B PR BB AT HAa T A I B A 2 D P 1o A IRGEPARER ), SE{H i
(KBRS PE P 22 T Cgm Bl Cop MR PRI HERTE AR IE (R FR ), 7 A2 T Co— B Cop TR
AR N 730 P ) 25 R R Bt R A fR B £ 3 PR DI 1B = A2 C g Coo AT/ T o BB AT R 5 75 7
15y - HRAT A BAT 220 A XU, Dkt FAT = DU AN A0, AR IE L = A2 G,
A1/ B Cop HRWITR , CENR TR 7010 BoAT 22 /0 PN, D ikt By = L D0 sl X, A
W JCHACIE AL 73 5~ BA VY AL soNA 0 . MR A R 07 VR R A 1 e 7 ) e Ae 2k
VUG B TUR IR AN / B RN IR IR » (ENE TR A A o OUBE I Cog I T R 7]
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UL UL 5 6 i 1 0 B> A il B F G T G O IR e T4 S B TR SR i . RS i Bl =
Pk Hye g2 2 A BH e v A

(02611  JG /G & vt G S BYIR D A1 R A BT 42 T Ok 1) A2 4 4 T8 Ao 491 G o i A2 e
FER =, BRI T v T B T RAZ BR AT -5 e P SR 1A A R ST - 2R, AR
Hig 7 2 ~ 3t SR S AR )& B AN 2 B 52 T8~ 2124, i A B ] ZEAE Y 00 B A e 58 45
1022 B2 4 i sl A b 2 v LR ZURE S MR 07 kAT -

[0262] T AKHImEY Ab WAREGEINZIRINFIAH, 5 A F A 1X P EA IR E AT )
b, i = A 1 2 AN WO R RS 5 18 nT B8 hn 22 /0 5 %, P ik fh 22 20 10 %, JE LR 1k L 22 /b
20% , A U AL IERL 22 2> 509 .

[0263]  JRl) b, m] DLW APAS R 5 88 06 5 VA B B AR b T AR e B 5 VR AR i 2 A
FORG IR o UiF 2 ) 2 AN AN AR I R FE A0/ 5Rh J vA 7= R i g4k 2 AR AR I 18 & s n] LA™
Ko FEIERIAEY N0 2 AERAR D7 18 e @ ok 4k B 7 VA AlHs K.

[0264]  AJCBHE 5 — EAELIr B NSRS B A b QEMPEVETE L2 IKIZ IR 5, Horp i
TR TG T A gt ) A b SE B AT IR DT R 4y T h a2/ DU UEEE Cy TR » 1X
Bl Coo MBI A MM 245 N B H MBS R / s =B H M BE s .

[0265] ARSI > FREMIZ 7 B IR IR e 4, Hogmbd B A5 (AP lgvE I 2 ik
Jf H.H AT SEQ 1D NO :197 ‘P R7R=TT4 .

[0266] A<k THIE ) — A F= 80 A2 70 B AL R T 41), oD A A 6 e Egrs ki 2 I B
EA5 SEQ ID NO :199 - =/E5.

[0267] ARSI — 1 FRZ 50 S IR 2, Hogi s B A 6 R M 2 Ik
HEA SEQ D NO :201 T~ F41.

[0268] A% MH [ 32080 )4 GE A 21 S 2HAZ R 45 1, HAW % -

[0269]  a) TEFHAWA ML, LR T AP AVEMERES) T — el 4 UL,

[0270]  b) Z/b—FEEIGFH, H B4 SEQ ID NO 193 i3 SEQ ID NO :201 |/ Ji7RJF41) 3
H.e4mfd A6 FULFIBEG M,

[0271]  ¢) Z/b—FiZRg)F4), L HA SEQ ID NO :11 W74 It Hamis A 5 2570 A
R

[0272] d) ZE/b—FHZET4), H: BA5 SEQ ID NO :27 sk# SEQ ID NO :199 7 iz~ 351 3F
Hgmi™ A6 aE{HlgS M, F

[0273] &) —PERE 8 VI LT 77,

[0274]  HARIHL, HAA SEQ 1D NO :195 7R FF) 3¢ Hémhs A 12 L MFIRg By % gy 41)
T LA A AT T R AR 7 P .

[0275] 7B AR T 40, B SEQ 1D NO 197 Fh TR P43+ Hgmis A5 aE{i
[FIERSMZIR T F W] UIAFAE Tz B IR T .

[0276] [ T X248 R34, He i e ol e AU B HoAR AR O e R PR i A S A TIR
HIZIR 510, TR A& BGERE B W3S — R A 2l Bi2E ACP[ = B3t acia s a ]
EVEFINEEEAL ACP O BEEG I8 D IR 3% 4% R il L% — Al A W B IR B B TR
PR A I HE U7 B FR AL B TR FE I A R AL RS H e A S AL B B s IR 22 Y RO I L G
PR B ISEE T T A 60 « — Ik et B DT I AR A T G B L S R AL A S e I D R A A
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Fit o

[0277] IRLCELEEIEAIEE A4 EMFIEE, A8 EMFIEE. A9 ARG E A9 W/iHH
TR I PR B IR S A QA R S AT

[0278] A< B IR FF — A~ 2 R SE DRI S, LA B A R BRI AZ IR 741 SEQ TDNO 11, SEQ
ID NO :27. SEQ ID NO :193. SEQ ID NO :195. SEQ IDNO :197. SEQ ID NO :199 & # SEQ ID
NO : 201, iZ LR D e — P E DA E S

[0279]  AR&HH 5 b A FH K BT B 7 A0 R HOR B BAZ A28, WkE ) e, d e
E Y DL EEHL, R IT Yk B AT B TS S B2 i Mantonicl la, B2 P& , #F
#JB X Ostreococcus ELEH U195 2% J& Bl 2 ek 5 g W st JB oliB Fa it

[0280] AL PTHIMSRID BAT o3 LHFIEE. A4 LA . A5 SAEFES. A 6 UL FIRE.
A8 FMIAIEE. A9 FAAEE. A 12 FAEE. A5 IE(HEE. A6 IE/HEFER A9 WEHEENE LAY
AR 7508 A Pk SN, sRACE R 575 A] B84 BT A% R CEAE ) RIS R IE £
( =M ) JE TN Pz AR UAFTE R A RS A 12 I FIEE. A4
FUFINE . AS K AINE . A6 LULFINE. A5 GE(HEE. A6 ZEMEERT / 80 o 3 JMa R 4
[ —Fh CA_L [ AZ R 74

[0281] T NHEY, T/ BT FH AL B A FHL L _EaR i 2 n 77 =88 B 8.

[0282]  AFAER[MEME A 12 ZAEFIER. A5 SE(HET. A 6 SEMHET. A5 IAFIRE. A 4 IR
A6 FFNEERT / 0 3 AR A R 7 i i s B AR A 12 RAEE. A9
FEHPE . A6 LT FINE, A8 LAINE ., A6 LEMNE. A5 RUEFINEEL A 4 VNN A R —
FAWHLH], BRI A F 1 2 AR TS 5 B2 CEALLAD) s AE e E R ) 1 7= & = 2R F /B
AR F N TSR A R EE 2RI . A 12 LA . o3 LMIAIEE. A9 SEMREG.
A6 FHBFINE. A8 RUIANE. A6 EHEE. A5 RN, A5 NS A 4 FUOANE R (3 i
SRR R 2 B sl ] LA R 0, R A2 T T R S AR R ) O B = T K=
R T &4 . TCm B2 A0 S EY & s 3G HERNEE ) R Y [ S NAH R ZE R 2 8/, A
3k (de novo) £ AR VT BE o XA T 8 0 BR AN HE A A ) & 25 1 RN i ol S {
Feok e B A G . RIS 1741, BIZE DNA 740 AKCEAS R 37 40 2 R, 80
T ZE R R I 1A 3t A R i, T BT 199 )3 37 1] A8 A 7] 256 R 1 2R 08 bl B 1] il FE A
[7] 5 4 a1 5 e~ 0 9 2 0 AR FE AT %

[0283] T IAEA T R TN A 12 EUHIE ., o 3 AR, A9 B4l A6 YA,
A8 I, A6 LB, A5 LRI, A5 GEMIEERL / B A4 Fei B R sk 5 Hoe A
BRIH A5 NG, ASEAT R] BE3G N+ ) 28 7= W 1) AL 400 A i, T ELIG A A] BE 3G in sk 4> 3
FEAAH N SR H AL S . [FIRE, TTEE e R N H B0, TR T RN S 5
A FPECE PP DTER AR /B0 TR SR AR BT T I R R S N, B D
TX G A A R m30-P TR) A AE 40 B b sl A7 DX 3 (AR B, AATTT 4 DL IR mT E — 20 1 5
UM =4 PURA I RE . Bt iitb 2 5B S5O R —Fhok 2 Ff A 12 RHREE.
w3 FFNEE. A9 FEMHEE. A6 RIFEE. A8 LUFIEE. A6 WHEE. A5 RIEAEE. A5 i
B ER A 4 22 1R RS D8] ) v P B n L =, BlOl I BHOR 2 5 i s db S W B A ) — Pl ek 2
P IE BRI 1, B AT BEAE AL b, R M AEAE 42 o 3 I HE I PR R RS 4 T 1= i Al e A/
AR RCR
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[0284] Ak BH 7 P T B £8 53 & WAL R 3 ¥ 9w i a RE 1) 2 1 o B AL 3 4, L b it 2R
BB R B B A L B IR R B 2R 2 T 41 BT IR &3 1% 77 41 57741 SEQ 1D NO 2,
SEQ ID NO :4. SEQ ID NO :6. SEQ IDNO :8. SEQ ID NO :10. SEQ ID NO :12. SEQ ID NO :14.
SEQ TD NO :16.SEQ TD NO :18.SEQ TD NO :20.SEQ TD NO :22.SEQ TD NO :24.SEQ TD NO :
26, SEQ ID NO :28, SEQ ID NO :30. SEQ ID NO :32., SEQ ID NO :34. SEQ ID NO :36. SEQ ID
NO :38. SEQ LD NO :40. SEQ 1D NO :42. SEQ LD NO :44. SEQ 1D NO :46. SEQ 1D NO :48. SEQ
ID NO :50. SEQ ID NO :52. SEQ ID NO :54. SEQ ID NO :60. SEQ ID NO :62. SEQ ID NO :64.
SEQ ID NO :66.SEQ ID NO: 68.SEQ ID NO:70.SEQ ID NO :72.SEQ ID NO :74.SEQ ID NO :
76 SEQ ID NO :78. SEQ ID NO :80. SEQ ID NO :82, SEQ ID NO :84, SEQ ID NO :86. SEQ ID
NO :88.SEQ ID NO :92.SEQ ID NO :94.SEQ ID NO :96.SEQ ID NO :98.SEQ ID NO :100. SEQ
ID NO :102.SEQ ID NO :104.SEQ ID NO :112.SEQ ID NO :114.SEQ IDNO :118.SEQ ID NO :
120.SEQ ID NO :132,SEQ ID NO :134.SEQID NO :136.SEQ ID NO :138.SEQ ID NO :184.,SEQ
ID NO:194., SEQ ID NO :198. SEQ ID NO :200 B3 SEQ ID NO :202 H1 7= (R & L 8 5 41 B
B R BRI, R IR 5 AR B AR B T A 12 LM o 3 XA AIlg . A9 SEff
B, A6 ARG, A8 RULHIEE. A6 ZEMEE. A5 RIAIEE. AD ZEMEFE A1 RUSFIRE
WM. FTIRIRER 53 T g As i) B R EBCH S A AR AL, AR AE R TR T /B
A EE AR TR CL & 2 5 4 B 508 5 44 & i 75 (AL S AR G Re 7, B S 5 5 Bk 28
NIz S RE J) o PTIRIZ IR 7+ 4w B i 8 1 A A B A 5 SEQ 1D NO :2.SEQ 1D NO :4.SEQ
ID NO :6. SEQ ID NO :8.SEQ ID NO :10. SEQID NO :12.SEQ ID NO :14.SEQ ID NO :16.SEQ
ID NO :18.SEQ IDNO :20.SEQ ID NO :22.SEQ ID NO :24.SEQ ID NO :26.SEQ IDNO :28. SEQ
D NO :30.SEQ TD NO :32.SEQ TD NO :34.SEQ TDNO :36.SEQ TD NO :38.SEQ TD NO :40.SEQ
ID NO :42.SEQ IDNO :44.SEQ ID NO :46.,SEQ ID NO :48,SEQ ID NO :50.SEQ IDNO :52.SEQ
ID NO :54.SEQ ID NO :60.SEQ ID NO :62.SEQ IDNO :64.SEQ ID NO :66.SEQ ID NO :68.SEQ
ID NO :70.SEQ IDNO :72.SEQ ID NO :74.SEQ ID NO :76.SEQ ID NO :78.SEQ IDNO :80.SEQ
ID NO :82.SEQ ID NO :84.SEQ ID NO :86.SEQ IDNO :88.SEQ ID NO :92.SEQ ID NO :94.SEQ
ID NO :96.SEQ IDNO :98.SEQ ID NO :100.SEQ ID NO :102.SEQ ID NO :104.SEQ IDNO :112.
SEQ ID NO:114,SEQ ID NO :118.SEQ ID NO :120.SEQID NO :132.SEO ID NO :134.SEQ ID
NO :136. SEQ ID NO:138. SEQ ID NO :184. SEQ ID NO :194. SEQ ID NO :198. SEQ ID NO :
200 B{# SEQ ID NO :202 " /R 2 518 /751 22 /b 24 50 % Uikt 22 /b 24 60 % FF HL ALkt
/D2y 70% .80 % 1 90 % F H i ALk 22 /20 85% .86 % .87 % .88 % .89 % .90 % .91 % .
92% .93% .94 % .95% .96 % .97 % .98 % 99 %6 B¢ 55 i ) [m] — Mo A T A B H T, B[R] PR M
SRR ) A S e R — P B R — 11

[0285]  YEAEAN AL PREE LRI H) X EibERYEYE. 8 T HAAF ), IR A T 2 f
BN — R 1E1Z B 3, Needl eman Fl Wunsch BY 3 Smith Fl Waterman K554
HUOCHE R EER S5 3 8 T AT R X, AR ) PileUp (J. Mol. Evolution. , 25, 351-360,
1987, Higgins & A, CABIOS,51989 :151-153) Kk # #& JF Gap #1 BestFit[Needleman
F0 Wunsch (J. Mol. Biol. 48 ;443-453(1970) F0 Smith F0 Waterman (Adv. Appl.Math. 2 ;
482-489 (1981) 1, H A& GCG B AL [Genetics ComputerGroup,h75Science Drive,Madison,
Wisconsin, USA53711(1991) 1 HI&B43 . A HALST GAP {8 T 1 i) I B R P4 X i e
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b 2a H i e 2 RIR VRS (BL9%G RN ) <k IR <50, K EAE 3, *FIYILAL :10. 000 FH
SPRJESIC 0. 000, BRAESAMEH, XS B S S FHAE 72 LA AR HE IR B .

[0286] A HITEPETHIR) A 12 ZXMHEE . o3 LHAEE. A9 g, A6 LUuFIEg.
A8 LMFIRGE. A6 GEMRRE. Ab LUFIRG. A5 (EMHRFEL A 4 J2 UG T 2EAS B R SRR
®FE 574 SEQ ID NO :1.SEQ ID NO :3.SEQ IDNO :5.SEQ ID NO :7.SEQ ID NO :9.SEQ ID
NO :11.SEQ ID NO :13.SEQ 1D NO :15.SEQ 1D NO :17.SEQ 1D NO :19.SEQ 1D NO :21.SEQID
NO :23. SEQ ID NO :25, SEQ ID NO :27, SEQ ID NO :29. SEQ ID NO :31.SEQ ID NO :33. SEQ
ID NO :35. SEQ ID NO :37. SEQ ID NO :39. SEQ ID NO :41. SEQ ID NO :43., SEQ ID NO :45.
SEQ ID NO :47. SEQID NO :49., SEQ ID NO :51., SEQ ID NO :53., SEQ ID NO :59, SEQ ID NO :
61.SEQ ID NO :63.SEQ ID NO :65.SEQ ID NO :67.SEQ ID NO :69. SEQ ID NO :71.SEQ ID
NO :73.SEQ ID NO :75.SEQ ID NO :77.SEQID NO :79.SEQ ID NO :81.SEQ ID NO :83.SEQ ID
NO :85, SEQ ID NO :89, SEQ ID NO :91, SEQ ID NO :93,SEQ ID NO :95., SEQ ID NO :97. SEQ
ID NO :99.SEQ ID NO :101.SEQ ID NO :103.SEQ ID NO :111.SEQ ID NO :113.SEQ ID NO :
117 SEQ ID NO :119, SEQ ID NO :131. SEQ ID NO :133. SEQ ID NO :135., SEQ ID NO :137.
SEQ ID NO :183.SEQ ID NO :193.SEQ ID NO :197.SEQ ID NO :199 @5 SEQ ID NO :201 Kl
AT A gm0 B BT/ Bl LU TREE T A 10 %, A 20 %, JEILAR L A
30 %6 FEH JCHM A 40 %6 (¥ BG4 01 BN AT 22 SR, A R 4 AEAE ) s AE A 4 4
i, BRAE S S v R T R N D IR S an I H v R R/ B =R v T /R AL
G IAE IXEWE GR35 CiCy BR Co, BRBETE 22 /DAL, AR HLZE = Y | BN
A7 B HA XU

(02871 A7 Ml F T 77 VA IR AZ BR AT U 1 40 1T L T e 8% L B A Ln BT 2k i sk B g £ g
BCEAEY, W e B, A LR R L 888 il e v i g iR (Fusarium) (%2
B fAiINEEJE . Mantoniella. Ostreococcus. ZF #i 47 J& . Aleurita. Muscarioides. 4%
75 JE IR LR AR PR L KSR R, JUHR I L R YN Tl | 3R i B R e e
Mantoniclla squamata.Ostrcococcus sp. ~Ostrcococcus tauri.ZH/NERE eI &%
W PR+ Fusarium graminacum. 7% PGB PR 7 . M A #% (Ceratodon purpureus) BRAGHHE 4
# (Isocrydid galbana) . Aleurita farinosafl{ZExw & JEKIF. Muscarioides viallii.
v WL B FU R B B B AR TR T L 5 N 4 e ) B AR B U AT R M ke T A SRR
A1 o e e v N PGB FH B

[0288]  W]{EACK BH ik & L AE 4l A 12 ZSARIBE . o 3 oAUl A9 ZEfHE. A6
KRN A8 AN A 6 (E{HNE. A5 LUIFING. A b WEMNEEL A4 JFIRgIE HS SEQ
ID NO :1.SEQ ID NO :3.SEQ ID NO :5,.SEQ ID NO :7.SEQ ID NO :9.SEQ ID NO :11.SEQ ID
NO :13. SEQ IDNO :15, SEQ 1D NO :17. SEQ IDNO :19. SEQ 1D NO :21. SEQ IDNO :23. SEQ 1D
NO :25.SEQ ID NO :27.SEQ ID NO :29.SEQ IDNO :31.SEQ ID NO :33.SEQ ID NO :35.SEQ ID
NO :37.SEQ IDNO :39.SEQ ID NO :41.SEQ ID NO :43.SEQ ID NO :45.SEQ IDNO :47.SEQ ID
NO :49.SEQ ID NO :51.SEQ ID NO :53.SEQ IDNO :59.SEQ ID NO :61.SEQ ID NO :63.SEQ ID
NO :65.SEQ IDNO :67.SCEQ ID NO :69.5LEQ ID NO :71.SLEQ ID NO :73.SLEQ IDNO :75.SCEQ 1D
NO :77.SEQ TD NO :79.SEQ TD NO :81.SEQ TDNO :83.SEQ TD NO :85.SEQ TD NO :89.SEQ TD
NO :91.SEQ IDNO :93.SEQ ID NO :95.SEQ ID NO :97.SEQ ID NO :99.SEQ IDNO :101.SEQ 1D
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NO :103.SEQ ID NO:111.SEQ ID NO :113.SEQID NO :117.SEQ ID NO :119.SEQ ID NO :131.
SEQ ID NO :133.SEQ ID NO :135.SEQ ID NO :137.SEQ ID NO :183.SEQ ID NO :193.SEQ ID
NO :197. SEQ ID NO :199 mk# SEQ 1D NO :201 W7 k% R e 41 AE T k% 4 R A R 2428 I #%
R4 .

[0289]  J7yEHR A HH ML IR T 2A AL ) Rk & 5N, A BRI R 1k & A 19 7] BEAEED)
WP A B R IE T IR LI -

[0290]  7EiZ LR O, B gmid A 12 RUEFIEE. o3 A, A9 M. A6 LU FINE.
A8 LM, A6 ARG, A LU, A5 EAREFEE A 4 J M0 RN A% BRI 71 58 1) i
AT RIE R R E N — DK Z A AE S IhRehiE R . XU 4 H AR B R
BB K. AR FHEY, XA LM I A S O E R A TG A RIER / alid 22 ki
LA, BT R RAA RN/ Bl Fe AN X IE B o 4 i SUIE T PR AR B T S M B &5
P, IR Y IX AAZ R IR K 5% 17 IZ L8570 1739 73 20 DL AR B E 3K 28 7 271 1)
AR, TXLL 7 B B R AR 19 415 ] AR 52 R ) 45 A8 56 1R 22 BT A7 AR HURYE 75 2 m] DL ok o =0 2
FE RGN 2% P B AT R AR R 7 17 LB Tk Su 5 R ) R IE . SRIMIXAPRIE L (=FKIEM
TR = FL AR AR ) T DA BA A fi7 SR Hb R, At et U AE A IR T 4 B LAY AR A0 1D T T R A
NEAMAENAE 5w HIFABRZ RIS s 7 FH A DhRe . AR 8848, KR P C 4
CLAt 5 A 5878 AT A 5 AN R AR / B s T 2L BRI Rk . IX B2 (K f5 3l F t ] LA
#H A (=M T A KM —8 5 a8+ ) T SR T R AR EL R AT BA
B S O IE B B PN oA = N R TR R = ) R B i St 270 £ 19 Rt =10 2o by (B e
J¥40)7, AT ] BEBY BRAL BRI A1 3R IE « ALY F i) e 20 an He e i Y o R e L TR )
HALE DNA AU 37 smddi N A 12 RMAEE. o3 Z2UREE. A4 ZUFIEE. A5 EUAIEE.
A6 EMFNEE. AS EMAEE. A5 IEMHEE. A6 IEHEER / ok A9 FE{HEEIL N W AERIE &
(=FHFMEMR) PATERDBEZ A U AR, UKL LK B3 DA PE T RER
e SRS DAY AR BUOX IS T R s A mT 7rps AR LRI R R . 7R BRSO, B
BT RN AFE— PR B2 a8 A b H7E A i DA B 0 T A7 7, B AR 20 . 2 fy
FRIE BB R L [RIAEAE TS IR R A i, HAth 3 PRIAE A 32 386 PR AH AP R4 AT R o
[0201] (e BT 3CH, Y5 20 sl 75 BBl 4n b BTl ] st s A B 52 i B S N AR AL )
AL 1A, AT B s R PR 38 o DRI 1 =1 0 4 P 0 oo o R m] 38 ok A T o A S i sh -/
SR A A HLAE L K Bk AR R, LEAME L0 T o 42 5T mRNA (AR S T, B e R[]
P2 W] BB

[0202] X B VAW A R W AV AF A T R s b, W R B 1
CaMV/35S[Franck 28 A, Cell21(1980)285-291], PRP1[Ward % A, PlantMol.
Biol. 22(1993) 1. SSU. OCS. lib4. usp. STLS1. B33, nos BLEAFTE |2 EABCEG HA B3
T B REB TR B O FEIFSZEA RIS, LITE EP-A-0388186 ( FHEMEIZ 5 S )
Plant J.2,1992 :397-404 (Gatz 5%, PUIRZ W] 1% T )  EP-A-0335528 ( i % B2 W 5 ) %
W093/21334 ( LM sk A i n[ 5 S ) FIE 3N 1. e S@ENEY A3 T2 8% SR
FBP Wi 5 F8 ST-LSI JH 3T (Stockhaus 2%, TMBO J. 8, 1989, 2445) « K 7 il ik bl A5 i
BB B 7 5)) T (GenbankAccession No. US7999) i fE EP-A-0249676 7 Tk %)
R RtEas . JLHANEE S 2 A 0] eI TE 2 SRR A& i Zirh R
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AR BN F . PR R YER B B F T iR i USP B sh FaEs AR, FFH T E 7
4 LeB4.DC3\ 3¢ 2. 85 HE SRR S A s F R Wik . 3 — DA RE & 3 2 fh e 7
M B, X R A B 7 RE R T i SO T A I HLAE USh, 608, 162 (11 SE IS AT 2R
FA 37 )« W098/45461 (FUhrg My B s (U 3)+ ) L USH, 504, 200 ( S E M E E A T3
£ ) W091/13980 ( Z= & 1] Beced 3501 ) Baeumlein %%, Plant J.,2,2,1992 :233-239 ( 3k
H O RMEWIET LeB4 A5 1) iR, iIXEEE 5l 738 T A FHEY) . FHPEs) 7HdE T3 T
HAE Y K3 Ipt-2 8% Ipt—1 J38hF (W095/15389 F1 W095/23230) « K Z BV & |1 A 5h 1
W099/16890 h Tk ) o & H 8l + o

[0293]  J WUl b, XT3 75 5 AT AE BT R BR 8 3l S R 7 40, ans s dnn b AR
SRIE BT R AT e A o R RIHAT A R 35, P4 A el SRt A A, 03 IX s
GBI R T AR e A AL B, IR AL W099 /16890 H BT R K S B+ .

[0204]  hy VIS =1 PUFA & &, JUHAERE LAY b, PURA AEW)-6 i 225 X Y. 2 )
HAE OB ED) T LR T4 e i 0y SRk . A SETRIL B 5, WA R 1R e 3l 1B R
AN/ sVAT IR IR ER IR S B . R B, A de S A B BE T AT R A e nT
MEF A 3 8. AR A 8+ 78 _ESCE— 20V, )1, USP. % & Bk 87 TR
KL A MR 32T B W Beed LegB4, Lpt2., Ipt1.Amy32b. Amy6—6.Aleurain B3 Bced
JABIT.

[0205]  Uh4k, 4251 TS 3] LA AU TAR THI 775

[0206] A A HIE T 7E K g RIEWH ARG A K E 372 B-conglycinina P&,
B —conglycinin B WW3E. Kunitz FRETABEMNEIFAEECEEH . glysinin. HEEH 2S. 5.8k
A EEREE A A2 FBD30 A8+

[0297]  HrWIBEFK S 112 USP. LegB4 . Fad3. SBP, DC-3 ui & cruciferin820 J3zh1»
[0208]  HH T 3RIK A S B 77 20 B FHAZ R 1y 20 - R T30 4 7 20 - I AR R & 3Rk
)& T Leg2A3’ . Kti3’ . Phas3’ . BD303” BK# AIS3’ .

[0299] RS 2 b2 ATT. OCS. LeB3T o4 cat &1+,

[0300] 41 bR, A LR IX R ARG B3 R 4 2 A HAR G 53R A28 S 7E 54 3E R AR ) v 38
Eo dmhl A L2 AR, o 3 LTI, A9 EMREE. A6 IHFIEG. A8 LVLFIEE. A6 LEfH
B AS JCHIFIEE. A S SE(HEERT / B A 4 ARSI BT T 057 MR N M7= @
Ba s, LR AE AR A s 7486 &, B E R 752370 T2 T-DNA A 8T 2L
EHRM. 1 Bk, LR AR T] DAL BRSNS i AR L A

[0301]  7CiZ bR oer, AR T A B 5 v IR A 1 P15 A sl 2 R 7~ mT Bhan B
IRALIE RT3 N B A B B A R IA A AR AEH -

[0302]  IXLLH AR, DLt LB A8 B T A B LR, iR i R gmhs A 12 £
FAME . @3 RUOFIE . A9 ZEMHEG. A6 RMAIEE. A8 RIHFIEE. A6 EMHEY. A5 IR,
A D JEHEREIE A 4 FARRIRE, ol 8 1075 R B A A, Horp BT HH A% 188 B ol 5 T8 I R o
T NS AU B HoAth A= 46 R RV A A A5, P s 32 DRI A 490 G e S Sl g A < Vs L 1 T T O 2
Bl o3 MG, A4 EZMEAEG. A5 ZMEAEG. A6 IR, A8 AN, A9 Fifd
B A 12 ZUORIRE . 3 LU, A S WEARRE. A6 WEIRERAT / 5 A9 ZEHEE 2L .
[0303] A< [T SCHR TR AIE A BOATE “ SR ” T8I AT L IL 7+, HREE Iz i 5 IX ML 1
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IS EEIER

[0304]  PrAHBIEM L IEF AW LI H B FAZ B EAZ 4P R IE A 12 AR,
@3 EHMFNE . A9 (EREE. A6 LA, A8 ZLUIAEE. A6 EMEE. A5 EWIFINE. A5 IE
TREGEAL / B A4 EMANEG. O J7 (0 W, B A T iy A TR) 22 SR AR A A o 7EAT, TR X
P2 B AW Flan A12 XU, o3 RURINE. A9 WE/HME. A6 iR, A8 X
VAR, A6 (EfFRE. A5 EMIFIEG. A5 (EMRERFT / B A 4 = 1h0 RN 22 PRI AT A8 FH 4 R4 iR
W1 W098/01572 HH TR (W HE AL Jr i AAE 4N 40 i L B R i i, (AT IFP RO kil #fk ) (%
B S B4 (WL Romanos, M. A. 28 (1992) “Forcign gencexpression in yeast :
a review”, Yeast8 :423-488 :van den Hondel. C. A. M. J. J. %% . (1991) “Heterologous
gene expression in filamentous fungi”, in :More Gene Manipulations in Fungi,
J. W.Bennet F0 L. L. Lasure Zm%E, 28 396-428 W :Academic Press :San Diego :#1 van den
Hondel.C. A. M. J. J. &Punt,P. J. (1991) ” Gene Lransler systems and veclordevelopmentl
for filamentous fungi, in :Applied Molecular Genetics ofFungi, Peberdy, J.F. Z&
4% %5, %6 1-28 T Cambridge University Press :Cambridge). % 2% (Falciatore %%,
1999, Marine Biotechnology. 1,3:239-251), £ Ff 25 A ) 4 & H :Holotrichia, %
£ WA (Peritrichia), e & W 4 (Spirotrichia), W 2 W 44 (Suctoria), PO i H
(Tetrahymena), B B &1 (Paramecium), & JE W (colpidium), Bt H & (Glaucoma), Rt
[1 Hi (Platyophrya), Potomacus, Dcsaturascudocohnilcmbus, 7 4b B3 (Euplotcs).,
Engelmaniella #1 stylonychia(Stylonychia), JUE &2 Stylonychia lemnae 3+ H AL & #y
£ 40 A gl e # (WL Schmidt, R. fl Willmitzer, L. (1988) “Iligh efficiency
Agrobacterium tumefaciens—mediated transformation of Arabidopsis thaliana
leaf and cotyledonexplants” Plant CellRep. :583-586 ;Plant Molecular Biology
andBiotechnology, C Press, Boca Raton, Florida, Chapter6/7, pp. 71-119(1993) ;
F.F.White, B. Jenes Z&, Techniques for Gene Transfer, in :Transgenic Plants, 55—
%, Engincering and Utilization, Ed. :Kung F1 R. Wu, Academic Press(1993),128-43 ;
Potrykus, Annu. Rev. PlantPhysiol. Plant Molec. Biol. 42(1991),205-225 ( A H. 5| H
122 k) ) ik . &8 g =40 fu4E Goeddel, Gene Expression Technology :Methodsin
Enzymology185, Academic Press, San Diego, CA(1990) gl [it. 1EA£1L, EHFLIA
AR Bl H 17— B3l 7RO AR TT- S-GB4 SN L S AR

[0305] 7R RGO, AR A T W AL B 1 ARSI, 91, 22 MR B B 2 AE A e S
PR FRIASE I, T A A= T i P R Rk AT DA B e ol kS B R B S O R AR A T A
BB BN IR T MRl -5 R IR AR 92451y pGEX (Pharmacia Biotech
Inc ;Smith, D.B. F1 Johnson, K.S. (1988) Gene67 :31-40) . pMAL (New England Biolabs,
Beverly, MA) F pRIT5 (Pharmacia, Piscataway, NJ) , Ho-h A& PeH Ik S— #30 (GST) JZF2F
¥ E g5 EAMEA A xS EHEE AR

[0306] i I n] 5 1 AR Fl A R W B R & &K I ) 1~ JC H A pTre (Amann 55 (1988)
Gene69 :301-315) 1 pLET11d (1990 4 JIA4E JE W =1E 5] Academic Press itk (Methods
in Enzymology) 185 1) Studier %% {GeneExpression Technology) 28 60-89 1L ). FURL[A
M pTre # AR RIELTE T-15 32 RNA ZR-588 O J% 5 trp-lac B8 s SR. IO
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pET11d AR R IA SR FL T2 I ERIA I 55 RNA S8 5l (T7—enl) TS 1) T7-gn10-1ac ff
A B T BYHE S o IXFhpT B RNA S -5 HH 1 E BTRK BL21 (DE3) B HMS174 (DE3) HYSE S A — iR
VT PR, SO BT N~ SRR 8 T 3 1aclV5 J1B) T4 S I T7gn1 351,
[0307] M adi A T IR AZ AL 4 IR 304 O 1 R N 53 I G, 3 28 304k 2 491 K A TR TR
pLG338+ pACYC184+ pBR F& %14l pBR322, pUC F %141 pUCL8 1k pUC19. M113mp Z #1). pKC30,
pRep4 . pHS1 . pHS2. pPLc236. pMBL24 . pLG200, pUR290. pIN-111113-B1. A gt11 8k pBdCI, 5%
FEREHK pLJ101.plJ364.p1J702 8% p1J361, AT E JEH () pUBL10. pC194 8Y, pBD214, &=
74 J& H 119 pSATT TR pAT667 6

[0308]  FEJ— STy R, RIEEA 2B DR IE A H T BRI B Rk i 3o tg
49 1 £, % pYeDesaturasecl (Baldari 2% . (1987)Embo J. 6 :229-234) . pMFa (Kur jan F1
Herskowitz (1982)Cell30 :933-943) . pJRY88 (Schultz %% (1987)Geneb4 :113-123) FH
pYES2 (InvitrogenCorporation, San Diego, CA) . FH T M) &E H T H e ZEH 1 24k &
B BRI 3 J7 1A AR 1991 ARSIy K B 8 Koz LR J. F. Peberdy 2% 445 1)
{Applied Molecular Genetics of fungi) 28 1-28 Ti, van den Hondel. C.A.M. J. ] ;f0
Pun,P. J. #J“Gene transfer systems and vector developmentfor filamentous fungi”
HEkfE {More Gene Manipulations in Fungi)[ 2&i%EFAcademic Press Hiffift J. W. Bennet
FIL. L. Lasure i, 55 396-428 01 ] M P R4 RGN (K LE 4 (AR Jy v o e B3 (K I REER
& 3540 pAG—1 YEp6 YEp 13 Fll pEMBLYc23,

[0300]  PENAGLE, A 12 KAMFNNG . o 3 ZUEATNE . A9 SEMFNE . A 6 RUUNNE . A 8 AN
A6 SEHEE A5 KV A5 LEARERRT / BR A 4 EVFIEE W] HARPON S804 7E B R 4l i
RIE W] HTAEREFRM R (B 40 st g fiw) 3R 1A & AR AR IRW B2 A8 5 pAc R
%) (Smith 2% (1983)Mol. CellBiol. 3 :2156-2165) F pVL %41 (Lucklow F1 Summers (1989)
Virologyl70 :31-39) .

[0310] LA bR BN LA SUMERS (Ao 7 1] BeId & 12 o e TR A B AN 25 R0 3 H
54 {Cloning vector) (1985 SEM RIS H — 2A 4y - 2By Elscvier HiR AL, Pouwcls,
P.H %%, 1SBN0444904018) Wik, X T H'E&EH TR A A AR RIE RS,
WL 1989 SELILVA SRk ColdSpring Harbor Laboratory Hifii#t, Sambrook, J. . Fritsch,
E.F. flManiatis,T. ffJ{Molecular Cloning :A Laboratory Manual )2 —fiREE 16 FIE 17
B RRIA

[0311] 5 THGIEEIGETE, A 12 RMAIEE. o3 RURIlE. A9 ZEHlE. A6 LMAIRE. A8
KU, A6 WfhNE. A5 LUIAINE. A5 IEfHNGHT / B0 A4 IS NG AT 7T 5 40 i ke A 4
B (e ) FhERik, 20 Falciatore 25,1999, MarineBiotechnologyl(3) :239-251 JxH
RS B2 308k, I o] A8 s S R Al g T Kok Candh i e, W EAEY ) .
FE ) 22 15 2 AR 10 9] 720 F& £F 1992 4E Becker, D. . Kemper, E. . Schell, J. Fl Masterson,
R.“Ncw plant binary vectors with sclectable markers located proximal to theleft
border”,Plant Mol.Biol. 20 :1195-1197 ;40 1984 4F Bevan, M. W. “Binary Agrobaclerium
vectors for plant transformation”,Nucl.AcidsRes. 12 :8711-8721 ;7F 1993 4F Academic
Press 1 fR #+ Kung F1 R. Wu 45 %5 [ {Transgenic Plants: 38 1 & Engineering and
Utilization) &8 15-38 L[] Vectors for Gene Transfer in Higher Plants 7 f 4045
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IR R IR LA W 2 TN A%

[0312]  AEWIERIE G O 12k Hb0, 2 RE 4% 70 R A 40 M 423 i 25k DR 3R U I HL 2D R HbUZE 422 A it 4
BP0 e S I SRR TR 1T 20, Bl an 4% e 26 105 5, 2 R RILE 5 . Ttk
1K) 22 28 I B IRALAR 5 A2 ok B AR AR AT 18 T-DNA U1 T1 JBURE pTiACHS (1984 4 Gielen 55, EMBO
J. 3 HH,835 %) HUFEA 3 HUASLL 2 R IRALGE 5, FoA CAnFE A 3 T A E I, ok & A
e 2 B MR IRALAE 5 I D RE S R, (H2 P e e b B DhaetEys i 260k T [F
FEATE

[0313]  Fi T #4925 PRI 32 38 18 5 AN PR T 78 5 3% /K -F, ) 38 18 BP0 vk A0 75 H B Th e
Hb 3% e 10 7 40 R B 5 T, 9] R 3R B ) 41, TR IR R BR B0 ) 400 A 1 A I £
5" — AERHEE AT TP, XA T S AR S T AR E BT /RNA L (Gallie &%, 1987, Nucl. Acids
Researchl5 :8693-8711) .

[0314]  WILL ERTIR, MY IN R E LA ThREM 5 & & 8 80 &8, XM a3 51k
FE R LA IE A W ()i R Bl DL 4 i sl ] 2 e i SRRk . nIAE I E 3 TRt | 3 T
(Benfey 25, EMBO J. 8 (1989) 2195-2202) , 14 i s £ y7 21 [ K 42095 55 41 35S CaMV (Franck 25,
Cel121 (1980) 285-291) \19S CaMV ( th W, US5352605 F1W081/02913) Wi 5h T8 R 5h T
HHAE US4, 962, 028 H BT IR Rubisco /MEFERE 50T

[0315]  HFAEAEY) SLIR SR IA &P TR IR 42 (1 e 0k ()7 21 & B 1w T 471, He v a4
FE 40 R BEBRL = 0 ) AL PR = 0 AH R i gl i X 25 (DL Kermode, Crit. Rev. Plant Sci. 15,
4(1996) 285-423 [{) L5 e Foo | 12225 SR ) 9040 g v 40 W R L B 28 28 0T AR G s 6
(NN N A5 R N T2 Nl |1 NS v & N 5 L IR D 2 N 2 R R [ s 2 i e 7 i U s = g Y
EHRENT.

[0316]  wILA L FIiR, S RN Rk A 7] LA L2 n] 35S 0 sh 7 (UL Gatz1997, Annu.
Rev. Plant Physiol.Plant Mol.Biol. ,48 :89-108 W45k ) e k. [HEEREKRETFH
DL [R) R S 8 A AR i, A 22 5 R B 3 LIS &« X KB 3 T8 12 KSR 15 % A
o1 (W095/19443) JUERE W T Eoh 1 (Gatz 25 (1992)Plant J. 2,397-404) 1 Z B 1] 75
FEsT.

[0317] X AEY PR sl AR AW RS ATE IOV ) 8 3+ s JR 5 S 19 PRPL ZE KIS 3l + (Ward
Z,Plant. Mol. Biol. 22(1993) 361-366)  #i% 2 ¥ &5 7 hsp80 JH 8+ (USh, 187, 267) A1/
SR SR E o JENEEE BT (W096/12814) S /MG 7 S M pinll 38T (EP-A-0375091)
FIFEE A

[o318]  JISHLTT BEAT IR U5 B 15 S0 ok AR & Wi iy B 23R8 B, TERD 5 40 e 7R 2L 4h
ek E M ARF I RERNRENB FINILAR. XREEW G T LMSEH
WEEFF 2 A /A s T (USh, 608, 152) . At 5.1 USP /3 o) T (Baeumlein %, Mol Gengenet,
1991, 225 (3) :459-67) « LRI FT [ ¥ 33 &5 11 J3 3 7= (W098/45461) 3¢ W11 32 & & |11 /3 3
F (US5, 504, 200) « 2% & J& 1 Bced & 80 F (W091/13980) ok & BR &7 (A B4 J3 3 F (LeB4 5
Bacumlein 25,1992, Plant Journal,2(2) :233-9) RAEL TR E A KE DB
TSGR TR R RIEN BB T, EENEERS TR KNER 1pt2 8¢ 1ptl FH
13+ (W095/15389 Fl W095/23230) BX W099,/16890 th Fr fiid >k B K22 IR K 22 Bt dx 11 2%
DAl AR A T RS I R R R AR R B AL VAR A B S £ B AL AN I B SR L R I L /N S
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FIAT E E FE PR TR B TR R BRI B R PRl e AT B R PRl L R 2 1K) kasirin FEPRER TR 27
HIAR 2 s S 2 E W 3T .

[0319] A 12 EHUFIEG. © 3 ZLMOHIEG. A9 (WEIFEE. A6 LTI, A8 LIULTIEG. A6 Wi
Mg A5 LMFIlE. A5 ZE{REERT / B A4 RUOHIREM £ B PATRIETREJU N P i - 1X285R
ARl A R N AR AL 22 PR B R ) SR I A B A, s M s o A — N R LA S 2 PR IR
B FEIREAERE— N 0L T 2R acRnT DL 2 Fh RE SR ALIR 5 ) 1E a4t %% .
[0320] R B A RIE 2 A B B P T R R R LR 2 = [ X, (R AU IE A ()
B G AR R e MERIA I B . IXEGEN S FUiE RNA R GHE 3) 71
W095,/16783 F1 W097,/06250 4R LL Kk QI+ cl1pP B3l T1F W099,/46394 ik .
[0321] {4 DNA W] g ik 5 R0 % A sl Je BR 0] JEAZ AN ZLRZ AN B N ARG “8#640”
FCBRGe” F 5 8 FUAEA BN S T T, B RS ARSI A A ) M T rE T4
NANEAZIE (0 DNA) 1) 22 P 7 s, B FE IR Y B AL 85 25 UTiE « DEAE i SREPE /- S0 4% 4y .
TG U Y RARIBESZ 25 AN SRR B FLBOR. T30 1& M T8t Yyt difd
Y Em OAT N I TE 40 IR 77 VA RT AL Sambrook S5 (1989 SEZI YA SR #E Cold SpringHarbor
Laboratory H i ft {Molecular Cloning :A Laboratory Manual ) k) FIH I S2 8=
T 1995 455 PEVE Totowa | Humana Press HiR#E {Methods in Molecular Biology)
% 44 4 Gartland Fll Davey gR%H (¢ {Agrobacterium protocols) HHHH.

[0322]  AHAMEHITE = AV e, ALY s 5 . AERE LIRS K&
FALE R AE ) A i R R R A BCE ORE Y, ANy S L B I R BR L R E fE AL LR A
PLMIZE R T~ RGN LILAE EDEETT 32 ) H 28 A B, B AN ToK (/22 VRR 52 Ve L/
A TEVKEZE D NEE AR T 53, sivBRHE A Un 5 2% 25 5 531 0 2 sl < 0l S 1 Bl i
OVENE A, BEARTEY) (WNHE BRI AT 2R ) S A0 AR A CIARAR B ) R 22 AT AR AR A ]
BHEY) » A AR T HALIE AR A B EY WK G A0 THEE R Rl EE I RR T~ KBRS
HEL ) HZE2n e B CaltAsAE BB+ ) .

[0323] 1 BIR, AR K 5 — B B2 gmid HAa A5 GEHEgNE VR 2 Ik 4 0 B IR T
41, H BAT SEQ ID NO 197 H o 41, H A X AL IR 7 41) T 9 bih 16 S (e B AN S (e BoAT —
ARUBEIF] Cyg T Cog HENI R . HA—A A6 XN 2 A Cp TR IR Cy, HR I R A
WAL . AR A HA—A A5 BRI 2 AR Cp AB T PR A BN VL 2B . A & B L
fth =G BRI A6 ZE{HREE. A6 FRUAIRERT A 12 YRR,

[0324]  FE— ARSI Eh, REZR (1) "WER B FXh il es&aiT
YRAD IR X 1 37 gl 57 R AERI Y A A F9RAE X 57 i B A 2 /b 500 4, ik
200 >, JEHEHARLE 100 AL TR IF )7 F AT T A BRI X T 37 3 U3 41 ) 4225 100 4>, 1k
1L 50 A, ek 20 MR TR “ 595 B 7 IR 57+ S RIX P Z R I R AR R I
AL L E IR Iy T3 8 o “E 53 B A7 IZ IR DU I HAS HL A IR P2 1 P SR Yt 10y ZE 4 1 S PRI 40
DNA HH RAR 73 AT T IXAAZ B W 241 (G anfsr TaxX Pz e e 201 57 skl 37 i Fe41) ) o
EZ PSP, &5 80 A 12 RN, o3 AR, A9 REHEE. A6 RIfAINE. A8
EVEFIEG. A6 LEHEE. A5 ARG, A b SE(HEFEL A 4 FRFIBGIIRLIR 7 1 ] A &) dn /s
T2 5kb.4kb.3kb.2kb. 1kb.0. 5kb 8k 0. 1kb [RIAZF IR T4, ik £eAZ 1 1R 7 41) 46 >R U5+ B
IRAZ TR 43—~ T AR5 A 40 B0 e 3R X1 20 DNA A R AR M 2 A 78 BT IR AZ TR 43—~ BT W A o
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[0325]  iZ 5 ik BT HIIA% 82 4y, 140, A SEQ 1D NO :1.SEQ ID NO :3.SEQ ID NO :5.
SEQ ID NO :7.SEQ ID NO :9,SEQ ID NO :11.SEQ IDNO :13.SEQ ID NO :15.SEQ ID NO :17.
SEQ ID NO :19.SCEQ ID NO :21.SLEQ ID NO :23.SLEQ ID NO :25.SCEQ ID NO :27.SCEQ ID NO :
29.SEQ TD NO :31.SEQ TD NO :33.SEQ TD NO :35.SEQ TD NO :37.SEQTD NO :39.SEQ TD NO :
41, SEQ ID NO :43. SEQ ID NO :45., SEQ ID NO :47. SEQ ID NO :49. SEQ ID NO :51. SEQ 1D
NO :53.SEQ 1D NO :59.S5EQ 1D NO :61.5SEQ 1D NO :63.5EQ 1D NO :65.5EQ 1D NO :67.SEQLD
NO :69. SEQ ID NO :71.SEQ ID NO :73. SEQ ID NO :75.SEQ ID NO :77.SEQ ID NO :79. SEQ
ID NO :81. SEQ ID NO :83. SEQ ID NO :85. SEQ ID NO :89. SEQ ID NO :91. SEQ ID NO :93.
SEQ ID NO :95., SEQID NO :97.SEQ ID NO :99.,SEQ ID NO :101.,SEQ ID NO :103,SEQ IDNO :
L1LI.SEQ ID NO :113.SEQ ID NO :117.SEQ ID NO :119.SEQ IDNO :131.SEQ ID NO :133.SEQ
ID NO :135.SEQ ID NO :137.SEQ IDNO :183.SEQ ID NO :193.SEQ ID NO :197.SEQ ID NO :
199 8(# SEQID NO :201 W% T 18 7> 41 83 Hoil 43 AL % 43+~ n] DS 4y 2B P sl +2
ARFGE BRI P FE B> B . DNA BUZIE IR 7K~ B[R] 95 7 21 BRI IR PR AR ST 471 DX 38 44 2
VAT LR P VA B W ) R 5508 o X B8 21 X R] FAE 24 A2 P4 FIFH T AR A HoR ()
1F 1989 4F A 2974 JR ¥k Cold Spring

[0326] Harbor Laboratory Hiifl{Molecular Cloning :A Laboratory Manual) 8 R
P IR () S LE PR FPRVE AR A EEAR ) LUy & v H ik e R 41 4k, B85 SEQ
ID NO :1. SEQ ID NO :3.SEQ ID NO :5. SEQ IDNO :7- SEQ ID NO :9.SEQ ID NO:11.SEQ ID
NO :13.SEQ ID NO :15.SEQ ID NO :17.SEQ ID NO :19.SEQ ID NO :21.SEQ ID NO :23.SEQID
NO :25. SEQ ID NO :27. SEQ ID NO :29. SEQ ID NO :31.SEQ ID NO :33. SCEQ ID NO :35. SEQ
D NO :37. SEQ TD NO :39, SEQ TD NO :41, SEQ TD NO :43, SEQ TD NO :45, SEQ TD NO :47.
SEQ ID NO :49. SEQID NO :51, SEQ ID NO :53., SEQ ID NO :59., SEQ ID NO :61. SEQ ID NO ;
63, SEQ ID NO :65., SEQ ID NO :67. SEQ ID NO :69. SEQ ID NO :71. SEQ ID NO :73. SEQ ID
NO :76.SEQ ID NO :77.SEQ ID NO :79.SEQID NO :81.SEQ ID NO :83.SEQ ID NO :85.SEQ ID
NO :89. SEQ ID NO :91. SEQ ID NO :93., SEQ ID NO :95, SEQ ID NO :97. SEQ ID NO :99. SEQ
ID NO :101.SEQ ID NO :103.SEQ ID NO :111.SEQ ID NO :113.SEQ ID NO :117.SEQ ID NO :
119, SEQ ID NO :131. SEQ ID NO :133. SEQ ID NO :135. SEQ ID NO :137. SEQ ID NO :183.
SEQ ID NO :193. SEQ ID NO :197. SEQ ID NO :199 5% SEQ ID NO :201 [j5c¥&+41 sk & H
AT IAZ R 73 n] T8 I SR A % S R 43 88, AR A 22 13X i e ) Bl G0 40 O B R 5 |
Yy (AL 5 50 37 71 BCHER 43 AR R 43 - 18k LAAH 5] B 7 20 A JE i B o A2 1) S % PR
SIADHEAT O BE AR SN 432 ) o 45 mRNA B AR AR T 0 B (aniBil Chirgwin 25 (1979)
Biochemistryl8 :5291-5299 K FRIEE B 7774 ) A d 100 4% 5 g 3R 1T cDNA (491 ] A
FIM Gibco/BRL,Bethesda, MD 3R1B I BZ3% Je MLV Wi 58 S sk o] DL M Seikagaku America,
Inc. , St. Petersburg, FL SRIF () AMV 55805 ) o FH T2 G BRE R VY 14 1K U Z TR
S| nlEF SEQ ID NO :1.SEQ ID NO :3.SEQ ID NO :5.SEQ ID NO:7.SEQ ID NO :9.SEQ ID
NO :11.SEQ ID NO :13.SEQ ID NO :15.SEQ ID NO :17.SEQ ID NO :19.SEQID NO :21.SEQ ID
NO :23. SEQ ID NO :25.SEQ ID NO :27. SEQ ID NO :29.SCEQ ID NO :31. SCEQ ID NO :33. SEQ
D NO :35, SEQ TD NO :37. SEQ TD NO :39. SEQ TD NO :41, SEQ TD NO :43., SEQ TD NO :45,
SEQID NO :47. SEQ ID NO :49, SEQ ID NO :51. SEQ ID NO :53., SEQ ID NO :59. SEQ ID NO ;
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61. SEQ ID NO :63. SEQ ID NO :65. SEQ ID NO :67. SEQ ID NO :69. SEQ ID NO:71.SEQ ID
NO :73.SEQ ID NO :75.SEQID NO :77.SEQ ID NO :79.SEQ ID NO :81.SEQ ID NO :83.SEQ ID
NO :85. SEQ ID NO :89.SEQ ID NO :91. SEQ ID NO :93.SEQ ID NO :95.SEQ ID NO :97. SLQ
D NO :99.SEQ TD NO :101.SEQ TD NO :103+SEQ TD NO :111.SEQ TD NO :113.SEQ TD NO :
117, SEQ ID NO :119. SEQ ID NO :131. SEQ ID NO :133. SEQ ID NO :135. SEQ ID NO :137.
SEQ LD NO :183.SEQ 1D NO :193.SEQ 1D NO :197.SEQ 1D NO :199 853 SEQ 1D NO :201
7RI/ — 727 A2 88 AE SEQ 1D NO :2. SEQ IDNO :4.SEQ ID NO :6.SEQ ID NO :8,SEQ ID
NO :10.SEQ ID NO :12.SEQ ID NO :14.SEQ ID NO :16.SEQ ID NO :18.SEQ ID NO :20.SEQID
NO :22., SEQ ID NO :24.,SEQ ID NO :26, SEQ ID NO :28.SEQ ID NO :30.SEQ ID NO :32. SEQ
ID NO :34, SEQ ID NO :36. SEQ ID NO :38. SEQ ID NO :40. SEQ ID NO :42. SEQ ID NO :44.
SEQ ID NO :46. SEQID NO :48, SEQ ID NO :50. SEQ ID NO :52. SEQ ID NO :54. SEQ ID NO :
60, SEQ ID NO :62, SEQ ID NO :64,SEQ ID NO :66., SEQ ID NO :68., SEQ ID NO :70. SEQ ID
NO :72.SEQ ID NO :74.SEQ ID NO :76.SEQID NO :78.SEQ ID NO :80.SEQ ID NO :82.SEQ 1D
NO :84. SEQ ID NO :86.SEQ ID NO :88. SEQ ID NO :92.SEQ ID NO :94.SEQ ID NO :96. SEQ
ID NO :98,SEQ ID NO :100.SEQ ID NO :102,SEQ ID NO :104,SEQ ID NO :112.SEQ ID NO :
114, SEQ 1D NO :118, SEQ 1D NO :120. SEQ 1D NO :132. SEQ 1D NO :134. SEQ 1D NO :136.
SEQ ID NO :138. SEQ IDNO :184.SEQ IDNO :194.SEQ IDNO :198.SEQ IDNO :200 %3 SEQ 1D
NO :202 PR AR IF AN T4, FidsZER . —nl{# A cDNA i #4324 M4 F L PRI 21
DNA 1E it - HAF A 18 K AZ T IR 5 | @ i by PCR 3G HARY 1. iy M R N
SR [ 0@ F B A 5 [ O HLE I DNA 1) 43 AT 3R AL o 5 L MR B AL IR e 51 X6 Y ) B T
P AT 3 ik RS Bl 7 VR Lo st B B 3l DNA & 3= .

[0327] HAJF%1 SEQ ID NO :1. SEQ ID NO :3. SEQ ID NO :5. SEQ ID NO :7. SEQ ID NO ;
9. SEQ ID NO:11, SEQ ID NO:13. SEQ ID NO :15. SEQ ID NO :17. SEQ ID NO:19. SEQ ID
NO :21. SEQ ID NO :23. SEQID NO :25. SEQ ID NO :27. SEQ ID NO :29. SEQ ID NO :31. SEQ
ID NO :33, SEQ ID NO :35. SEQ ID NO :37,SEQ ID NO :39. SEQ ID NO :41.SEQ ID NO :43.
SEQ ID NO :45, SEQ ID NO :47. SEQ ID NO :49. SEQID NO :51., SEQ ID NO :53. SEQ ID NO :
59. SEQ ID NO :61. SEQ ID NO :63. SEQ ID NO :65. SEQ ID NO :67. SEQ ID NO :69. SEQ 1D
NO :71. SEQ ID NO :73. SEQ ID NO :75. SEQ ID NO :77. SEQ ID NO :79. SEQID NO :81. SEQ
ID NO :83, SEQ ID NO :85.SEQ ID NO :89, SEQ ID NO :91.SEQ ID NO :93,SEQ ID NO :95.
SEQ ID NO :97. SEQ ID NO :99. SEQ ID NO:101. SEQ ID NO :103. SEQ ID NO:111. SEQ ID
NO :113+ SEQ TD NO :117+ SEQ TD NO:119. SEQ TD NO :131. SEQ TD NO :133. SEQ TD NO :
135.SEQ ID NO :137.SEQ ID NO :183.SEQ ID NO :193.SEQ ID NO :197.SEQ ID NO :199 5k
# SEQ ID NO :201 ) A 12 BMEAEE. o3 BHAEE. A9 WEAMEE. A6 LFEE. A8 JLF
M. A6 SE{iflE. Ab FHIMFIREG. Ab ZEMEFEL A 4 FSARAIEG (WA IR T 2117 [RIUE 4 =8 19
5 SEQ IDNO :1.SEQ ID NO :3.SEQ ID NO:5.SEQ ID NO:7.SEQ ID NO :9.SEQ ID NO:11.
SEQ ID NO :13, SEQ ID NO :15., SEQ ID NO :17. SEQID NO :19, SEQ ID NO :21., SEQ ID NO :
23, SEQ ID NO :25. SEQ ID NO :27. SEQ ID NO :29. SEQ ID NO :31.SEQ ID NO :33. SEQ ID
NO :35. SEQ TD NO :37. SEQ TD NO :39. SEQ TD NO :41. SEQ TD NO :43. SEQ TD NO :45. SEQ
ID NO :47. SEQ ID NO :49. SEQ ID NO :51.SEQ ID NO :53. SEQ ID NO :59. SEQ ID NO :61.
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SEQ ID NO :63.SEQ ID NO :65.SEQ ID NO :67.SEQ ID NO :69.SEQ ID NO :71.SEQ ID NO :
73, SEQID NO :75, SEQ ID NO:77. SEQ ID NO :79, SEQ ID NO :81. SEQ ID NO :83, SEQ ID
NO :85. SEQ ID NO :89.SEQ ID NO :91. SEQ ID NO :93.SEQ ID NO :95.SEQ ID NO :97. SLQ
D NO :99. SEQ TD NO :101. SEQTD NO :103+ SEQ TD NO :111+ SEQ TD NO :113+ SEQ TD NO :
117, SEQID NO :119. SEQ ID NO:131.SEQ ID NO :133,SEQ ID NO :135,SEQID NO :137. SEQ
LD NO :183.SEQ 1D NO :193.SEQ 1D NO :197.SEQLD NO :199 B{# SEQ 1D NO :201 F1 <%
TR T A 2 — B [RIYEY AT A B Bl s 3 43 BT 22 /0 25 50 BE 60 %, fLikth BA 2
2560 TR 70% , S oL HE B F /020 70 5k 80% .90 % 1K 95 % Jf HH & 5 e B
2 /%) 85% .86 %687 % .88% .89 % .90% .91 %.92% .93 % .94 % .95 % .96 %6 .97 % .98 % .
99 %6 sl 5B 7 [F) P ol [R) 95 P ) S FE R AR AR . Ak, o B AR TR 43 F I AZ TR ER I A5 LA
FERE 44N 5 SEQ IDNO :1. SEQ ID NO :3.SEQ ID NO :5.SEQ ID NO :7.SEQ ID NO :9. SEQ
ID NO :11.SEQ ID NO :13.SEQ ID NO :15.SEQ ID NO :17.SEQID NO :19.SEQ ID NO :21.SEQ
ID NO :23.SEQ ID NO :25. SEQ ID NO :27.SEQ ID NO :29. SEQ ID NO :31.SEQ ID NO :33.
SEQ ID NO :35. SEQ ID NO :37. SEQ ID NO :39. SEQ ID NO :41. SEQ ID NO :43, SEQID NO :
45, SEQ ID NO :17. SEQ ID NO :19, SEQ ID NO :51. SEQ ID NO :53. SEQ ID NO :59. SEQ ID
NO :61 SEQ 1D NO :63.SEQ LD NO :65, SEQ 1D NO :67, SEQ 1D NO :69, SEQ 1D NO :71. SEQ
ID NO :73.SEQID NO :75.SEQ ID NO :77.SEQ ID NO :79.SEQ ID NO :81.SEQ ID NO :83.SEQ
ID NO :85. SEQ ID NO :89. SEQ ID NO :91.SEQ ID NO :93. SEQ ID NO :95. SEQ ID NO :97.
SEQ ID NO :99, SEQ ID NO :101. SEQID NO :103, SEQ ID NO:111, SEQ ID NO:113, SEQ ID
NO :117.SEQID NO :119.SEQ ID NO :131.SEQ ID NO :133.SEQ ID NO :135.SEQ ID NO :137.
SEQ TD NO :183.SEQ TDNO :193.SEQ TDNO :197.SEQTD NO :199 8k SEQ 1D NO :201 H1 7~
MAFER A — B0 HAA 73 2548 o IR AR I, 72 1 30 188 0 3R 8 B de b 25 4>
BRIEXT ( = bp) ~50bp.75bp~ 100bp- 125bp B 150bp, {1k 22 2> 175bp. 200bp . 225bp . 250bp.
275bp BY, 300bp, JEHARIE 350bp.400bp.450bp . 500bp B 5 £ KB IE X A 2422 i FH 5 FiHh,
H AT A8 o 554 R AR AU HAD 5 DY BE AR A4, IX AP Dh RV EAR A W] B / W] SEQ 1D
NO :1.SEQ ID NO :3.SEQ ID NO:5.SEQ ID NO :7.SEQ ID NO :9.SEQ ID NO :11.,SEQID NO :
13.SEQ ID NO :15. SEQ ID NO:17.SEQ ID NO:19.SEQ ID NO :21.SEQ ID NO :23.SEQ ID
NO :25. SEQ ID NO :27.SEQ ID NO :29.SEQ ID NO:31.SEQ ID NO :33.SEQ ID NO :35. SEQ
ID NO :37.SEQID NO :39.SEQ ID NO :41.SEQ ID NO :43.SEQ ID NO :45.SEQ ID NO :47.SEQ
ID NO :49. SEQ ID NO :51. SEQ ID NO :53, SEQ ID NO :59. SEQ ID NO :61. SEQ ID NO :63.
SEQ TD NO :65. SEQ TD NO :67. SEQTD NO :69. SEQ TD NO :71. SEQ TD NO :73. SEQ TD NO :
75+ SEQ ID NO :77. SEQ ID NO:79. SEQ ID NO :81., SEQ ID NO :83, SEQ ID NO :85, SEQ ID
NO :89.SEQ LD NO :91.SEQ 1D NO :93.SEQ LD NO :95.SEQLD NO :97.SEQ LD NO :99.SEQ 1D
NO :101.SEQ ID NO :103.SEQ IDNO :111.SEQ ID NO :113.SEQ ID NO :117.SEQ ID NO :119.
SEQ IDNO :131. SEQ ID NO :133. SEQ ID NO:135. SEQ ID NO :137. SEQ IDNO :183. SEQ ID
NO :193. SEQ ID NO :197. SEQ ID NO :199 B3 SEQID NO :201 " - 5418 ik k% 17 18 1) i
e FRAN SO AR AT, SR RIS B TR T — B DML ER, T I & ) o 4 281 R
IR AT R A RIS DR . IR T A 12 MG, o 3 MG, A9 SE{dfi. A6 J:
MR, A8 RIIAINE. A6 SE(HIE. AS RIAINE. A5 SE(HEFD A 4 RSS9 T 1)
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S5, BEEEG PEER A FoRy/D 88 B = he 5 SEQ ID NO :1.SEQ ID NO :3.SEQ ID NO :5.
SEQ ID NO :7.SEQ ID NO :9,SEQID NO :11.SEQ ID NO :13,SEQ ID NO :15.SEQ ID NO:17.
SEQ ID NO: 19.SEQ IDNO :21.SEQ IDNO :23.SEQ IDNO :25.SEQ IDNO :27.SEQ ID NO :29.
SEQ TD NO :31. SEQ TD NO :33. SEQ TD NO :35. SEQTD NO :37. SEQ TD NO :39. SEQ TD NO :
41, SEQ ID NO :43, SEQ ID NO :45., SEQ ID NO :47. SEQ ID NO :49. SEQ ID NO :51. SEQ ID
NO :53.SEQ LD NO :59.SEQ 1D NO :61.SEQ 1D NO :63.SEQ LD NO :65.SEQLD NO :67.SEQ 1D
NO :69. SEQ ID NO :71.SEQ ID NO :73.SEQ ID NO :75.SEQ ID NO :77. SEQ ID NO :79. SEQ
ID NO :81.SEQ ID NO :83. SEQ ID NO :85. SEQ ID NO :89.SEQ ID NO:91.SEQ ID NO :93.
SEQID NO :95,SEQ ID NO :97.SEQ ID NO :99.SEQ ID NO :101.SEQ IDNO :103,SEQ ID NO :
[11.SEQ ID NO:113.SEQ ID NO :117.SEQ IDNO :119.SEQ ID NO:131.SEQ ID NO :133.SEQ
ID NO :135.SEQ IDNO :137.SEQ ID NO :183.SEQ ID NO :193.SEQ ID NO :197.SEQ IDNO :199
2 # SEQ 1D NO :201 Frémas )8 A Lb e, HoA 420 10%, ikl B 20 %, LAk A
A4 30%, A U HALIE L B AT 40 %6 S4B o v T IR S5 4R SIS BR BUK L T A7) [X
FITRIRTE o HEAR N R ATSRIR T AN F 2 g 16 2 P L — R ANFRY o iX H Needleman
1 Wunsch X Smi th il Waterman & yEZSH T ICHTTEER 5 M . iIX B PileUp #2/7 (J. Mol.
Evolution. ,25,351-360, 1987, Higgins 2%, CABL0S, 51989 :151-153) BXAF K GCG A4 4
[Genetics Computer Group,575ScienceDrive, Madison, Wisconsin, USA53711(1991) ]
) 358 73 1€ Gap Fl BestFit #2 )% [Needleman Fll Wunsch (J. Mol. Biol. 48 ;443-453 (1970) FH
Smith % Waterman (Adv. Appl. Math. 2 ;482-489 (1981)) FH 1 FEFLLXT. 18 FH GAP F2/% 3
TWE BETRE 50, KA 3, FHBJUTEE :10. 000 F1-PHJHEC 0. 000 s an bl B LLE
53 F P  i a KR AP 20 R PE(E . BREE A Ui, X e B SR b i B
FIEHLE XS,

[0328]  LIlAZ R 7 20 B4 IR A [R) A B 4 490 L 4 BT« B0 B FLRE 420 1) (RS 40 42 48008 1) T
F)\ Grhth FOHE G D (1) DNA J7 41 () B0 4% DNA B8R HL4% RNA U 7L a1 ja 3 72 k. @it
P — AR GELE (2 IR) AN R/ D (IR ) SRS T AT 8% TR 7
A 3 A 37 [R5 R AR 52 005 A0 5 37 19 Sh R sk vk 10 ] Be il i A& 1 e
B 17 A WG58 I8 31 (9 T el 3 A T e DAL RS Sk B S YR AR 1 Bl 4E Y 5 SR R T
JABNF 5 BURIX A H BT

[0320] K HA Al12 RN, o3 RIEARE. A9 ZEHEE. A6 RIEHEE. A8 RULFINE .,
A6 SEAREE. AS RUFIEE. A5 WEMEER / B A4 RWAIEE M IE H S 5 BRI
PUFA 487 ARG i A B S 5 SR B Ak S s TBiaa S v UL b 42 A A% e R4 7 i o 770 A
KRR AR, DM AR IR A B oK N2 S e N R K E VKRBT
A HR AL PR B0 AT R BROTE AR, 25 &5 T8 R0 40 G v =32 L R U B i SE S B TR DG
TR ) H 2R B e H WO 53, BE R A7) 49 G T % S5 R L S RN 7R i B
JE WP, BT, AR, RIS A BEAKEY COnME AT 2R ) A R B AR AR ) RN
i A A B AR E S R VY PURA )7 A2, B R o ERSANY (Bl Y 15 Wi e A= 490-6& 1k
H ) R U SR IR B AL SR AR X B ) A G U BR ) AR/ BRUAE PR RCR R B
Bexgm R ) F /B BAT AR R, AR T Rh (R R 52w 38R 518 T PURA F= & A= / szl
PR B it BT AN TS IR S 0 a9k 2D (A0 G 22 1080 5 400 it B 2SR A D 12 e Ikl 1 R i 11
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RS T st &Ym= g =/ 84 7= 20 3 B4 B, T AT 52 e — P ek 2 Fh i
W BRI A ) o

[0330] = &L SR BB IRBEAAR O FREM AE T 77 42 PURA, REFEA VYRR . — Tk
TR IREL A THRNKIIR - ENRZFTSE (Brassica. juncea) IISEANE RSF JCHIE A& PAAS K B
FITIR (% R 3 41 21 A HL 23 P A0 g R0 S A g FE T 7= A2 PUFA,

[0331]  ZFPETIRI)N TR & RGBS S EU EA R BRI R ) 17, HAT IR 2R i 4 %
17 EH 5w, R £ AFIR TR (= PUFA) AS4B A =Bt B A g b

[0332]  ZEEREBRNLIRFFARISOW BE R E T4 PUFA, tiit +/\ P& e — 1
W TR IR B — |- Wk NTR . W HE T (Linumusitatissumum) «#+2% (Brassicajuncea) s fll
WP R JCHAE A ULAC & B BT i R R 7 A AL A e A RO R S (B T 7 42 PUFA.
[0333]  JIG2EA Rl R0 A BB B IR R IS B EA T sn— Hl —3— BEIR I 45 &
etk e ZEEsmsUEs . BEH TP IRZEE & B IR BRI IR S A e H s .
Ha TR -G plelis T i SR FEA I A FRAL B K S AN A P40 0 T 1R AR e 4 i A B8
1 2 R WL KT LRSS A B4 SR ACP . IXARN = 4) 43 T AL A6 & N )5 3L [H]
e T O CQBEEE ACP, IX R 7 F-45 — R AV 46 B IB SR I /K e N ¥4k, I 3R 15 T HA B
TR AR TR 50 F o KL 77 AL AN YL AT G 07 R 1) il 2 E el e P 2 T R e i
o3 A AL, B A LA (OC T AR IRV ER & A, DL F. C. Neidhardt
22 (1996)E. coli and Salmonclla. ASM Prcss :Washington,D. C. 38 612-636 T AN 1 it 5|
I Z % Sk sLengeler 2 (Ed.) (1999)Biology ol Procaryotles. Thieme :Stutlgart, New
York FHH H1 (1 27 SCHiR Sz Magnuson, K. , 2§ (1993)MicrobiologicalReviewsh7 :522-542 Fll
Horh 225 30wk ) - At — B a2 R, P S i) S5 G 45 & 106 07 18 00 200 A G 3 [
DHENT BRAHNE A M8 2E . I MEFE AN A (Y I IR e R AL A2 e S bk 2D R . T HLIX LE i RE
K CORE R TR 5 R MG A BE TR G . AR 55 2] DU I A s M
[0334]  FH T B4 B PUFA AT B 48] 5~ 2 T R YU YR I BRIR o W20 C g Tk R IR U
P GEAH %2 Coo FH Cyp LASRAF M =4 BE R R T B2 » A7 732570 P FH I 5 v R B 40 A 12,
w3, A4, A5, A6 A1 AS EMAFEM /B A5, A6, A9 WHEGHITIE) T, 7] L= 44642y
IR Tk IR IR — T ik Fm R sk RN IR, A A A iR TR R A/ X
T TR NI TR I HOT TRV B S R A S B 2 L T T 2 A A R T . DL R E
WM n) FH - AR TR W 4 b B = D BUEE, B A HE B A 22 /0 — PO BN SRR )
Coo M/ B8R C,, NRWTER, DRSE 3 ™ A AR R 0T BR 43+ 7 A A B A DY L T4 sl XU Cy
B Co, IR G » LRV FIRIACEE M S IR IR 2 AT B 5 R A2 o 31X A A L R i
P KT W R0 LB T R PR 22 ORI A 282 SR = ) = A T B A B R AR BE X O 1k PUFA
R A, BLAEHE Cyp 2 Co BRITIRIE B v — WRBR - 51 v — WRER A6 A VUM IR
TR VUG R « B VYA BR B Tk TR ER (K IR BR o« AN I B Jy v v i R () 25 v R g
LEAREE T JERA) A Cion Cig T Cop HENTBR I WV IMER . v — WIHREZ . o — WKEE — /5 v — WK
MR = Bk VY e B\ VY S« LI R 2 Wyl IR s v — LRI AN / B a — TEJRRIE
Y - WREREUAE AR VAR R YR ER B ik AR . TR EA R T =
VU T B S, A Ak 2 2 PO | T8N A SR P& Al Cy BY Cop TR IR 7E A K BT IR T
2 DA B 06 7 B8 T X B A EL R TR 2, 0 DA ES H v s X3R4
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[0335]  HFATE “HMER” M BTN — S8 AR EITERAL R H (SR ERH v
HE =W ) o o HIER” B s E R 2 P RS . BB ECH R TR
G A] UL S s Ay 0 an iy SR I R PR R B BVBER VR AR =/ B e
JiT o
[0336] &y VAR IHI B I, 04 H Il ns” B A B Fe H s 2. SR L L RiR i 16
R H i AR LA SE, X 26 H AT AR e AL FE H B IR A H ihobE e . WT 3R BB O 4 oA H
IR W ONEEE CBE IR AR AR ) 0BG B R Tk T v« W T T 22 S R N e S I 2 Hr vt e i
[03371 iy HLBf i i 107 B8 D0 A i de 22 A Rl S A A7 /i 3F B AN =B H e is . e
FSERY S A~ B B TR 4 T 3 sk T T T IR A A R R IR T PR LR A Al MR e 2k (L
Frentzen, 1998, Lipid, 100 (4-5) :161-166)
[0338] =< FHE WG I /G 4 & i~ 25 8 R0 L B 28050 BRAC U 0 BB 2R 4k & W B0 5 B9 32 Hn s
B &AL TG 7 B 6 U 0 A sl - =0k H e R R =k v AL e R A, AR T =
SRR Z OGN TR 3CEE 11997 A4 JK Setlow % %8 [ {Genetic Engeneering) 19 % 149-166
T Kinney ;0hlrogge F1 Browse, 1995, Plant Cell7 :957-970 ;Shanklin FI Cahoon,
1998, Annu. Rev. Plant Physiol.Plant Mol.Biol.19 :611-611 ;1996 & JK Setlow Zm
# ) (Genetic Engeneering) 18 % 111-13 T Voelker ;Gerhardt, 1992, Prog. Lipid
R. 31 :397-117 ;Guhnemann— Schiifer #F1 Kindl, 1995, Biochim. Biophys Actal256 :
181-186 ;Kunau 2%, 1995, Prog. Lipid Res. 34 :267-342 ;Rockville 3 4 £ T 2 2
2= 1993 4 Murata FH Somerville 4w %5 [ {Biochemistry and Molecular Biology of
Membrane and Storagelipids of Plants) i 150—158 U1 Stymne 2% ;Murphy #1 Ross1998,
PlantJournal. 13 (1) :1-16.
[0339] 5yt T /M) PUFA AU 3 i S sh AN A B8 5 e 3 H BRI 204 NI —4H 73 78X
Fm AN TR RE B AT A S -G R I BRI Db A 2B N BT B 1 — 45 T, AR IX S PUFA
Gy T H e AR A0 gl B A TS AR A T R S Sk AL VY IR I
[0340] X T AN B, W0 1 B A g 0 Bl 0 10t MR ek T4 IS 0 0 Tt e ol G Tk 22 I Tt TS Ik
A/ B IR EE LR , G A b, 58 e B AH A .
[0341]  RiE“77A7 8“4 & (productivity) ” fEAUS N 24 2 50 I H G 2% & I (A
BN TR 8 R IR NTE AU R (X TALEY ) RE (Bl ke 7= 5/ ik 6F
) o IXAARIE IR S TERE ) A0 Mo s 4 b i A = i, 0 B2 T2 40 M sore 4 v BT A g 5
R B, JrET T AR BRI RR I & /e ARTE T AR A 5 R R 0l T T AR I
) C a4 Mo gde SR A0 A0 2% o ) SR PO i R T B ) o ARG/ &”7 8T/ kT
B AU Y S0 0T A SR B IR AL S e A (A, RS A AR S ) I RIER . ) A R
BRIR N B kg DR kg 79 @G INALE YR B0 A, BN RS — B R R R
£20y 5 W TR B I AT XA S ) T B = B0 SR AL S A8 ) T
[0342] KRR “AEWE R 8L WG HOSRFR” AT S0 A5 0 andt 2 0 3R 0220
ZU U IR R v i ok 40 M T AR UG S A A R S A AL A Y o RTE“ o A
W7 BT AR AR AR AR D AU IT A0 O HLAL S 9 o 2 0 IR HL 2 5 FN IR 4 R R P E 4 i
DIFIA A9, DIk D) EA AL G UL 25 2 A =4 ( LLSE A T8 B AR TR AR, B2/
BB A ERAR 53+ ) -
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[0343]  ACHR “ AR ARG A dn ot B S /B R B A b R N . R A
PIRARE (T BT R AR ) BRI & gl M i A S A AR A R A B T I AR
FAS A 1 A2

[0344] A WA Ik DA SCte 490 501 40 b U B, X AN FERE AR A PRI PHER U B o AR
HH I R AT 5 | T ) 225 SRR B R BRI S SRR A A SR s A3 N b ab 5 | AR
B2,

[0345]  sEjfsl

[0346] S 1 38 R o % 77 i

(03471 w7 A0 L PR R MR 0] B BB e RS B K LS4k DNA 1 B RZ TR % #% SR A TR 4T 4k
= RN JE e L 2 DNA v B 3k A0 R i 1 400 L 410 g1 355 5% AT 28 DNA [ /7 2 53 # 4%
Sambrook 25 (1989) (Cold SpringHarbor Laboratory Press :ISBNO-87969-309-6) FTHiiR
[0348]  SZifs] 2 - E4H DNA 74100 Bt

[0349]  E 4] DNA 43 T~ LA ABT 351 5% 56 DNA U [ X 4% M8 Sanger (Sanger 2% (1977) Proc.
Natl. Acad. Sci. USAT4, 5163-5467) ) 771200 5 o 18 ik 58 -5 BT S N3RS 10 o B & ok i) A
B0 UIE LLIEE G 57 A 1 PR AR s 1 v 1) 2 15 B O 22

[0350] S jifd] 3 : AT 48 5 [ LA

(08511 ZE| W A FIE BT 1 IR 1) S 1o B PR 1K) 28 1 507 40 Hh o AR SR X R e T
7E Genebank 3514 e b HA W& BTN T8) .

[0352]
FEIR A HF |Genbank No. AIEER
OmELO2 CA385234, CA364848, CA366480 264
OmELO3 CA360014, CA350786 295

[0353]  UTEH[F1.0 RNA 2K H Qiagen ) RNAeasy A&z (Valencia, CA, ZE[H ) /3. 5
HR AT ER 4L RNA (mRNA) DAZE R —dT— 274k % sl RNA H1 40 B (Sambrook %5, 1989) o iXFft RNA
i K B Promega W10 4% 5% 22 40 i 5 & AT 08 5% 3% 3F HOKE 4 e DNA e [ 22 8044
A ZAP (lambdaZAP Gold, Stratagene) . %KM thilis 7 0 U B iR eDNA 2 Ak DL r= A=
IR DNA. SR JEHFIX Pl cDNA JFOR S ] T 5T B SR 1A JTORT 1 PCR.

[0354] S 4 < B+ RE A i YR UA 1) UA JTORL ) b 15

[0355] & T SURELEERLED RURRIE MRS, LU B IR T PCR RV -

[0356]
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714 HF BT
5’ f* OmELO2 5’ aagcttacataatggcttcaacatggcaa (SEQ ID NO: 179)
3’r* OmELO2 5’ ggatccttatgtettettgetettectgtt (SEQ ID NO: 180)
5 fOmELO3 5’ aagcttacataatggagacttttaat (SEQ ID NO: 181)
3’ r OmELO3 5’ ggatccttecagtecccccteactttee (SEQ ID NO: 182)

[0357] “fEMSIH, r: 54

[0358] PCRYEBEH (50w 1) B

[0359] 5.00u 1 K cDNA

[0360] 5.00u 110X ZEp (Advantage ZE5 1 ) +25mM MgCl,

[0361]  5.00 1 12mM dNTP

[0362] 1.25u 1 FpFh514 (L10pmol/ 1 1)

[0363] 0.50u 1 Advantage Z8-&M (Clontech)

[0364]  PCR Jx W 451 -

[0365] JR-KIRAE :55°C 1 Jr%h

[0366] ARMEIRAE :94°C 1 43

[0367]  SEARIEE :72°C 2 4y

[0368]  fHFRIREL :35

[0369] DPCR ™= 4 5 BR il £ B HindI11 1 BamHI37 ‘C L & 2 /N . B BE 3R 1& 2 4
pYES3 (Invitrogen) PARIAFE T IR T Ih IS 28 B4 HE W 6 e B 9K 29 5 812bp I PCR 7= 4.
905bp [ PCR ™ 4 A1 & A4 3+ H. U1 b AH M ) DNA Jv Bt. 4R J5 1Z DNA L Qiagen it f 4 1k
k& (Gel Purification Kit) #cMiwilit M UL B alifb . I 5 3 e 28 4 B0 42 1 B 1
cDNA. NIEH M, /] 7 2K B Roche MIPRIFZERIAFE Rapid ligation Kit). f3FI
JFCRL pYES3-0mELO2 A pYES3-0mELO3 28 /3> E ~2 FF H B ik A 28 fL (1500V) Fe4b N BEfR
INVScl (Invitrogen) » pYES3 AE X HEHEAT AT 4k o BUIS B BERELERN N T 2 %6 5 25 B 1)
Rl IR 1 0 AR 758 B . BT I (U S IR I 35 9 2k P AR A IR 41 i A 2 AH Y 1) 3
7 pYES3. pYES3-O0mELO2 (SEQ ID NO :51) F1 pYES3-OmELO3 (SEQ ID NO :53) » FFiEFE)S, X
B LR IE TN AR T — P B DR AR Ak .

[0370]  SEH] 5 A A RE e R IE R IB AR R

[0371]  /f ) T pSUN-USP [ 5 — DAL AR LU ALAE Y AL LU 514X NotT DI
P S SN P 51 A3 s LSk H 1Y -

[0372]  PSUN-OmELO2

[0373]1  IE[TI4) :5° —~GCGGCCGCATAATGGCTTCAACATGGCAA (SEQTD NO :175)

[03741  &IA314 :3” —-GCGGCCGCTTATGTCTTCTTGCTCTTCCTGTT (SEQ ID NO :176)

[0375]  PSUN-O mELO3

[0376] 1E[M 514 :5° —-GCGGCCGCataatggagacttttaat (SEQ ID NO :177)

[03771  JIA 514 :3° —GCGGCCGCteagteceeecteactttee (SEQ ID NO :178)

[0378] PCREAEY (GO 1) MR -

[0379] 5.001u 1 #H% cDNA
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[0380] 5.001p 110x ZZh (Advantage 2851 ) +25mM MgCl,

[0381]  5.00 1 12mM ] ANTP

[0382] 1.25u 1 &A% (10pmol/ 1 1)

[0383] 0.50u 1 Advantage -5 (Clontech)

[0384]  PCR S 4%t .

[0385]  AR/KIRME :55°C 1 Jppf

[0386]  ZWMHIRSE :94°C 1 434

[0387]  ‘EAHIR)E :72°C 2 4pbh

[o388]  HERIRER :35

[0389]  PCR 74 Ly WL AIHER Not 137 CIRTT 16 /M. HI442 40k pSUN300-USP LU RE
77 2L E o P T8 I B TR A B HL 9K 432 T PCR PR 7624bp 4% A3 H U R AH R Y DNA
FrBte JBJEIX 2 DNA Jlid Qiagen EENLAEAL I £ 4% RATIIGE B i BH 4l fb . b5 R34
PCR P, AL H B, {8/ 7K B Roche PR &R & . 19 2K BTk pSUN-OmELO2 Fil
pSUN-OmELO3 £33 JF1F 52 .

[0390]  pSUN300 45Uk pPZP AT 44 (Hajdukiewicz, P, Svab, Z, Maliga, P., (1991)
The small versatile pPZPfamily of Agrobacterium binaryvectors for plant
transformation. Plant Mol Biol25 :989-994), ilid[H pSUN300 ' f A fE A EcoRT i Bt
[¥) USP J& 5 M pSUN300 #74E T pSUN-USP. DIl A 15 *J 7 2k EAR AR AF W Ti B0k 1 & £
WAAETEIEREIIN A 25 (ocs Z1EF, Genbank Accession V00088) (De Greve, H, Dhaese,
P., Seurinck, J., Lemmers, M, Van Montagu, M. F0 Schell, J. Nucleotidesequence and
transcript map of the Agrobacterium tumefaciens Tiplasmid-encoded octopine
synthase gene J.Mol. Appl. Genet. 1(6),499-511(1982) , USP J3 s X BT 55 1-684 £711
'8 (Genbank AccessionX56240), H.Ap USP EL R AEgm S X 1) — FB /0 4E T USP JBsh T
e 684 BRILXS K /NE) USP JA BN+ )T Be AR ML BRI 3RA3 I T7 A5#ET ) (Stratagene) L
LIS (514 5 ~GTCGACCCGCGGACTAGTGGGCCCTCTAGACCCGGGGGATCCGGATCTGCTTG
GCTATGAA-3”, SEQ 1D NO :174) ML BEAEFRAETT VA PCR S NAS 1 o #F PCR A B ] EcoR1/
Sall PI#IJf HAdfi A OCS #8111 pSUN300 ik Hb/= 4 T 44 4 pSUN-USP [ itkr. iX
Afr Ay g A T T AR F0L A T« TS A ST JBR 1 o

[0391]  SEJiAF] 6 « AINEBERIR -~ SR HUIE S

[0392] AL PRASH AT R LB B3R L AT R sOGE AR H 4 () IR RR )
1) 352 W) R S K £ 4B 0 R Tl = P B B AT A T S dE 2AF (Aa an JIB 2 DL i IR 1y
AT ) AT H T BT m I H B9 CRUIR RSO ITIR ) k5 a2 558 / 84
HOVa A TR =R e =33 b = 5% N E 5 NNDAR I B S1 B2 R SRR ea T o o= VTN 2 LS ST R A
W R B A 5 g B R oy B 2 T e OB JE B (49 B 22 W, <UL 1man, Encyclopedia
ofIndustrial Chemistry, Vol. A2, p.89-90 F1 p.443-613, VCH :Weinhcim(1985) ;
Fallon, A. 2% A, (1987) “Applications of HPLC in Biochemistry “, ZE :Laboratory
Techniques in Biochemistry and Molecular Biology,Vol. 17 —HH ;Rehm ZE A (1993)
Biotechnology,Vol. 3,Chapter TTT :“Productrecovery and purification®,p. 469-714,

VCH :Weinheim ;Belter, P. A. 25 A (1988)Bioseparations :downstream processing for

67



CN 1930277 B w BB 64/121 T1

Biotechnology, JohnWiley and Sons ;Kennedy, J.F. F0 Cabral, J.M.S. (1992)Recovery
processeslor biological Malerials, John Wiley and Sons ;Shaeiwilz, J. A. 1 Henry,
J.D. (1988)Biochemical Separations, £ :Ullmann’ s Encyclopedia oflIndustrial
Chemistry, Vol.B3 ;Chapterl1, p. 1-27, VCH :Weinheim —F 9 ;L & Dechow, F. J. (1989)
Separation and purification techniques inbiotechnology, Noyes Publications).
[0393] [ LA b 42 2 /9 J5 3%, A5 ) IR 25 W 40 Cahoon 5% (1999) Proc. Natl. Acad. Sci.
USA96 (22) :12935-12940 F1 Browse %% (1986) Analytic Biochemistryl52 :141-145 AR
MAEIA B PR . TR TR I e i) 2 A 2 & 43 T FH Christic, William W., Advances
in Lipid Methodology, Avyr/Scotland :0ily Press(0Oily Press Lipid Library ;2) ;
Christie, William W., GasChromatography and Lipids.A Practical Guide—-Ayr,
Scotland :0ilyPress, 1989, Repr. 1992, 1X,307pp. (Oily Press Lipid Library ;1) ;
“Progress in Lipid Research, Oxlord ;:Pergamon Press,1(1952)-16(1977) 7E 3 X
Progress in the Chemistry of Fats and Other Lipids CODEN [ SCZ 4R .

[0394] [ J Il B AR IR K 26 7= W LAA, 3] 43 M T A B AL S AR 22rh i 3L
B R A 45) G TR) A4 R 4 LA S A2 AL S W IR AR R . o T R AR I = B R Ak
e e (AR SRR ARG ) B B ER SR A B ) B, DI = AR B I A SR
A, T A R R TR A A K 7 AT I B R A TR P e AR T SR . TR
) B AR UE 7 156 IRL Press H R 4 P M. Rhodes T P. F. Stanbury % %5 i {Applicd
MicrobialPhysiology ;A Practical Approach) (ISBN :0199635773) {58 103-129 1T, 28
131-163 BUFIES 165-192 B LA R Hrp B g | 225 S0k ks .

[0395]  — MBI TR MR BRI 0 A ( 4ARE T :FAME, BRI IR T e sGC-MS, S (i /
JFEE STAG, =i H il sTLC, W2 2T )

[0396] T\l Christie A H A2 CHk (1997 4 Dundee [1¥) 0ily Press !lifift Christie
I¥) {Advances on Lipid Methodology) %8 PY fiz '|' 26 119-169 T ;1998 4 Gaschromato
graphic—Masscnspcktrometric—Verfahren[GasChromatography/mass spectrometric
methods], Lipide33 :343-353) EIRFIA HIAEEAE F 0 M MEFRAETT V% :GCL GC-MS 8 TLC il
ik 4 B T ZHL AR S A TIC AR R I T U7 R 7 ) BRI AT A

[03971 AR5 #fr B Ak ] 3 s e A B | B3 B P A B L VIR RN T B e d e e e AR
BRI AR . IX P R AE AR i e 20 50 o FE 2SR ZK S BTl 100°C 4 10 784,
UK B H AR B, RIS 1E S 0. M IR ER A 2% — AL TN e ) TR B v 90 CHEHY 1
NI, B AR T COKIE IR A IR A S, 7 AR T O AL IR S . X BE R T e TP NRAT
A Pk A BB T T 5 s 108 b A HH B 40454 (Chrompack, WCOT Fused Silica, CP-Wax—52CB,
25 1 m, 0. 32mm) 28 20 43 BPAY 170°C 22 240°C 2 [8) B LR 2 0 BLAE 240 C 4i#F 5 43 BhdkAT GC
G3AT e AF BN NE T ER T R 1K) 5 43 06 2004 FH AT AR LAY SRAF K PR vE S (Bl Sigma) i€ o
[0398] 1 5L b A IR T AT R B 2 TRI B LA I &) SR A A ) DA AT HL SE 9T T4

[0399]  B# S5 100°C In#k 10 43P IF HAEUK LV 15 PR IR B Lo Gl HEITIE LA IM 4301 11 FR
FE s (methanolic sulfuric acid) F1 2% S FEA KL 90°CK  fig— /P IF B4 PR
M EAL . 153N TER Tl (FAME) 764l i . P2 HT) FAME 3 s H] S an
¥ (Chrompack, WCOT FusedSilica, CP-Wax—52CB, 25 um, 0. 32mm) S G ELE 20 40
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170°C 22 240°C 2 [ IR FE AR FE HF HAE 240°C 4k HE 5 43 BT 8T Ny R FF 5 1 & @ ik
SAERY. FAME fRifEdh (Sigma) MILLELAAIN . SUERI S 0 A7 B E A FAME V518 Mtk
SERTAE LA 4, 4 A EMEIRAT A (Christie, 1998) 48 GC-MS @E—2B 4347 .
[0400] XL =itafd) 4 o Rk (¥ FURE pYES3pYES3-0mELO2 Fl pYES3—0mEL.03 #54k T 1)1
BEREAT W 37

[0401] Sk B &5 7= I RF 4l i 28 2500 (100X g 10 43 Bh.20°C ) 3k If A pHS. 0 11
100mM  NaHCO, BEvsk CLER 2558 BT (K35 32 AL A IR R « IR IR RS (FAME) HH B RR4H i iTiE 22
1 TP 7 A FH ) 2% 0 I 0 H R IR DTHE S 2ml 19 IN i3 B2 19 TP B 5 (methanolic
sulfuric acid) f12% (v/v) " F4IEREE 80 CILE 1 /Mit. FAME il id 47 ik (PE) $2HX
PR A T B BARATAERARIR, ARFPME ST, A HIAHLL 2ml pHS. 0 (1] L00mMNaHCO, F1 2m1
ZEVR/K PR — IR )5 PE AHMT NaySO, 8, AR U N 2R ] 100w 1 PE . #E AT
A ALK I 44 1K) Hew Le L t—Packard6850 S AH 4 P4 K DB-23 B4 & 45 (30m, 0. 25mm,
0.25um, Agilent) W/rE5. GLCIPHTIIZMFUTT 00 Bl B8 e 8 A LRS- 80 5°C 138 &
M B50°CTH-Z 250°CH Him o 250°CHERFE 10 43580 (fRFE) -

[0402]  JEIE SAHMNHE T ER bR (Sigma) MILR A BRI LLE S fE 5o

[0403] 41 4 7E Napier Fll Michaelson, 2001, Lipids. 36 (8) :761-766 ;Sayanova 2%,
2001, Journal of Experimental Botany.52(360) :1581-1585 ;Sperling %%, 2001, Arch.
Biochcm. Biophys. 388(2) :293-298 F1 Michaclson Z%,1998, FEBS Letters. 439(3)
215-218 IR T IX AP T7 7

[0404]  =icjififs] 7 :OmELO2 I OmELO3 [¥ L EE AL

[0405]  OmRLOZ2 A ZE I GE R BG4, 1 OmELO3 ZE L T X AR i U] BG4 . OmETo3 11
AR HEAE R A 5 I Ho ) 2 AR R (B 2) Jahn CAME . Bl g 4 nl K s A
P A LRI R A N B . A R R R R B 7RG R T AR OmELo3 RN 8T I s
Mo XA OmElo3 ThReMHE ik .

[0406] & 2 WK OmElo3 HA & R R PR A — 1 o XN A5 H A6 58 i
IR et M H o6 TR (C18 A1 C20) W n] AR RE F il . OmElo3 1Y S £
Pyt )\ UIGER (CL18: 4w 3) Fl ik fudmlR (C20:5w 3) (Hiik 66 % [FIZEH ) .

[0407] S 8 W% BEH DHA & Rl B4

[o408] AL ILFEIE OmElo3 S0/ A4 M AIEE s E S IL R IL OnElo3 5 = fMETe
NS EMFUBEE RGN /NER TR A4 ZAUEG HH BPA(20:5 0 3) B /R IUMGER (18:4w3) JF
UGIEAT DHA (22:6 0 3) B E M E . NIE I H 1, M T RIE A pYes2-Egh4 F
pESCLeu—PtD5. FiR L H pYes3—0tELlo3 (SEQ ID NO :55) #:4k B £ERE L pYes2-EgD1 B [H
I LA pYes2-EgD4 Fl pESCLeu-PtD5 3 2044k . 7E pYes3—pYes3-0mE10/pYes2-EgD4 BRIFI 1%
O, AW I BE LUK DU T 2 96 7 200 B (1K) 00 65 S0 BR PN R W E (1) 564 JL A 355 7% SL BT~ AR
PEFE S 7E pYes3—-O0mELO/pYes2-EgD4+pESCLeu—PtD5 BRIITE I » & 8641 (W% 51 UL (0. 24 8
PRVGEWE RS2 208 1) 58 R dE AR Fe L B R~ PAR L e . BRI RIEEE A 2% (w/v) ILHEES
T Wk aidE— 15°CIRE 120 /M),

[0409] KE3E/R T COCARMBH T 20:503 LB MDY IE KRG, £ H
pYes3-OmE1o3 #& 14 Fl 2% [ 25 & pYes2 #4419 X3 R EE BE (A) H1,20:5 0 3 45 1ok B i &5 Hh
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GEAR DAL=/ 22:503(65 % ZEMH ) o FNHN T AN EEgA4 RV FIRE S I 22:503 Fi ik Ny
22:6 @ 3DHA. FEILFMEREH TR TR 2L 7E ] 5 P B, EFLKIA OmElo3 1 EgD4 5, %%
BEAPARG IR T mriE 3% 1 DIA

[0410]  7E X —DILRILSEL 1, ¥ OmE103 g4 FI=ffafa it A5 EUHIRE (Ptns) FL3k
5o PR R K BEREEAA |+ \BR VYRR (18:4 0 3) JF HBkT V08T (18 4) » IXEEEERERY
JE W R4 AT 5 R o P G % 18:4 o 3181 OmE Lo3 4EfH L™= 20:4 3 (60%
FEfF ) . 20:4 03 &ut PtDs A4 20:5 0 3. PtD5 [KIE MR 15% . 1 Hid it OmElo3
4 20:503 IEMLL™A 22:5 03, BRJEHTIT G AR 22:5 0 3 2 M4 1) 22:6 © 3 (DHA) »
A8 0. 7% (1) DHA £EiX 2esizid kg,

[0411]  IXHLSEEG R B A SR B oh BT ¥ 41 OmElo3. EgD4 F PtD5 i T FLA% 40 i h DHA ¥
e

[0412]  SZEM 9 AEFL AN T4

[0413] &) FEIEEIVEEMIT =4 Moloney 28,1992, Plant Cell Reports,8 :238-242 1)
ol R )

[0414] AR J& AR AT B C58C1 :pGV2260 B K I # B Hh 1’ A JG 2 1& (Deblaere 55,1984,
Nucl. Acids. Res. 13,4777-4788) u] H -7 AL R FL RV SE A . 8 T B4 MSEHEY) (Var.
Drakkar, NPZ Nordeutsche Pflanzenzucht, Hohenlieth, Germany), & PH 14 # 1k (1) A«
AT W TR AR RN D3 % I OBE (3MS BF 38 ££ ) AY Murashige—Skoog 57 3% 25 (Murashige F
Skoogl1962Physiol. Plant. 15,473) &5 1:50 MR G 8 H . P R ZERICH
HEERI AR EL S RS (R 1500 T 4 len®) 5 1:50 FIAAT B R B A 5% 55 L rp 2 5]
WHH 510 43 8he SRS IXLLRRE T RANERN DT 0. 8% Bacto BEIRITT 3MS 35 FdE B REE
25 CHIRTE 3 Ko REH XL FEWTE 16 /DI LR /8 /NI AR 3 R, XA IR i%
REAE T RS AERNIN T 500mg/L Claforan ( SkFRMENTH) ) \50mg/L RIPEEZR 20 n M R4E
FEHENA (BAP) L 1. 6g/L I ZHEA MS 359856 FAK . ARKZFEEEEANT 2% EHE . 250mg/
L Claforan F1 0. 8% Bacto BillgH MS K772, & =GR ARK T, M FREPMALEN
ARKBEH T AR 2- BT TR,

[0415]  CLAFERIHIAEAMIN T RIBEEZR AN Claforan [¥) 2MS ¥roedk F3R1G s 5, HiX
SRR RS A2 B SRR T AR 2 PR IR S R E R K S, RV IR, 3 KR
T BB FRIE A HTE W e RE IR I A5 aEfRREER A6 B {hlgEME. A &8 CTH
R 22 ANFL Cyp FH Cop TR ERIIAR FRPT 22 N 7 B 5

[0416]  b) HEFEAINV R FHE T

04171 %% FL A WV R 7 #4718 &k %) 40 Bell 25,1999, In Vitro Cell.Dev.Biol.
Plant. 35(6) :456—465 [ /1L 4k 7&Kt 4. @5 LI U Mlynarova 28 (1994) , Plant
Cell Reportl3 :282-285 [¥) 5 VALK B A F WAL E T AL T KT~

[0418]  SZififs] 10 : B AN HE A5 1 ATCC34304 FUAl B2 45 1 Jg o Le ph b Vi A 5 ZE{EGIE
[0419]  EI PLAAs B v By B IR) 22 ol e 1 g 4 2 35U 1), A A T LU o R 51 R A% TR
Xk (HZE MR G His—Val-X-His—His B MRE Met—Tyr—X-Tyr-Tyr) . 7EIX L7 51 114 B)
O A AT B ATCC34304 A 2 75 g g F e Ph ¥) EST £ 2 LAR IR 211 A b 4E
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TRl BT a0 R P EE R -
[0420]

ERSEA N Al
BioTaurELOL [828bp [275
TL16y2 831 276
[0421]1 A3k H Qiagen [ RNAeasy i 5| & (Valencia, CA, 35 [H ) 73 8% T ff 25 i 58 75 1
ATCC34304 FI 7 B J& HE BT K 0 RNA. LL PolyATract 43 B 4t (Promega) M it RNA
3 B8 mRNA . 1% 26 RNA {8 FH MarathoneDNA §7 B5i855) & (Marathon c¢DNA Amplification Kit)
(BD Biosciences) % JHilid pay i vi HH I 54 5% 9F HOEHE T N T8k . AR5 443X Ff cDNA SC1E
A F PCR LLi@ i 5”7 F1 37 RACE (cDNA AU PP 4 ) wo [ R IEFTRL,

[0422] S L1 - T TP Bk rp SR YA A VR 58 1A JBTR ) s

[0423] DL FRYEAZ IR+ PCR I Lo 198 19 B A0 S R I K741

[0424]

K BT 5

5’ f* BioTaurELO1 5’ gacataatgacgagcaacatgag (SEQ ID NO: 170)

3’ r* BioTaurELO1 5’ cggcttaggecgacttggecttggg (SEQ ID NO: 171)

5’ £*TL16y2 5’ agacataatggacgtegtegagcagcaatg (SEQ ID NO: 172)
3’ r*TL16y2 5’ ttagatggtcttetgettettgggegee (SEQ ID NO: 173)

[0425]  “f L IEM5IY, v RI5IY)

[0426] PCRESH (50w 1) HIZHAK -

[0427]  5.00 1 1 f%4% cDNA

[0428] 5.00u 110X ZEppyk (Advantage & ) +25mM MgCl,

[0429] 5.00 1 12mM dNTP

[0430] 1.25u 1 &F54 (10pmol/ 1 1)

[0431] 0.50p 1 Advantage 24 (Clontech)

[0432]  PCR V41 -

[0433]  R-KIRAF :55°C 1 Zrdh

[0434] AP 294°C 1 40

[0435]  SEHIRSE :72°C 2 4r4h

[0436]  fHEFIRER <35

[0437] PCR 7= BioTaurELOL ( i, SEQ ID NO :65) F TL16y2( W, SEQ IDNO :83) Hpm#HE
FIXHAR pYES2. 1-TOPO (Invitrogen) WM& R Ui B 21°CHREF 30 43#h. KHEE T 5
H i AU 0 A4 B (Tnvitrogen) [V T In) iR TP 2 82 PCR 7. EIRE Jo #4L KAt
DH5 a 4B, &1 ) ve P PCR %58, iRy DNA i i Qiagen DNAeasy 1 #& 7 B JF
HEMPIESE . EARPF RS 228 L (1500V) 34 AR REEE INVScl (Invitrogen) o
CLZZ 13800 pYES2. 1 AT A/ A X B B0 S5 B I BT AN I T 2 %6 3 257 0 1) 56 4 I P g
M B ARG IR dE FAR A . BETE Jo FR W I (1 1% 5 55 P9 A8 1) 48 B A, 75 AH N 1) JBURE pYES2. 1.
pYES2. 1-BioTaurELO1 fl pYES2. 1-TL16y2. TEIEFE )T, X REfiig Sl He ot WA~ Au (a1t
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— I RETERIL

[0438]  SEJf] 12 AEP) T e MR A AR IR B 1 v 1

[0439]  F=/E T 5 —JE T pSUN-USP [ ALtk LU i . ik b B ¥, FIR LR 514
XHF NotT DIFIAL sl S AGBS 72 57 3 v -

[0440] PSUN-BioTaurELO1

(04411  E[A 5|4 :5” —GCGCCCCGCATAATGACGAGCAACATGAGC (SEQ 1DNO :166)

[0442] A5 :3" —GCGGCCGCTTAGGCCGACTTGGCCTTGGG (SEQID NO :167)

[0443] PSUN-TL16v2

[0444] EMF|4 -

[0445] 5’ —GCGGCCGCACCATGGACGTCGTCGAGCAGCAATG (SEQ IDNO :168)

[0446] I 5| :

[0447] 57 —GCGGCCGCTTAGATGGTCTTCTGCTTCTTGGGCGCC (SEQ IDNO :169)

[0448]  PCRIEBEGY) (GO w 1) HIZHRL -

[0449] 5.00 1 1 /%47 cDNA

[0450] 5.00w 110x Z2yh i (Advantage 5851 ) +25mM MgCl,

[0451]  5.00 1 [2mM [7] NTP

[0452] 1.25u 1 BEFp5 |9 (10pmol/u 1)

[0453] 0.501u 1 Advantage 4

[0454] {¥ ] T H Clontech ¥ Advantage B-5

[0455]  PCR V41 -

[o456]  IR-KIRJL :55°C 1 43ph

[0457]1 AP :94°C 1 74P

[0458]  SEHIRSE :72°C 2 44

[0459]  THIFAIREL :35

[0460]  PCR 7F=4) 5 PR 7B NotI37°CIR T 16 /Y. MR EZ 4K pSUN300-USP LLIFEFE
DR E . A B B R E R K 43 1 T PCR PR AN 7624bp FIEAR I HLA) ™ AH MY Y DNA
F B W JEIEIE Qiagen &R alifb 1o i) & 14 e ) ade 7 U B DNA 4k o b5 3 4R PCR 7
YiE: . A B L AEH] 72K A Roche Wy PRMEIER NG 15 2IHFUR, pSUN-BioTaurELO1
FI pSUN-TL16y2 5 FEilF 52 .

[0461]  pSUN300 & 5 ki pPZP T4 (lajdukiewicz, P, Svab, Z, Maliga, P., (1994)
The small versatile pPZP family of Agrobacterium binaryvectors for plant
transformation. Plant Mol Biol25 :989-991) , it [ pSUN300 R4 AAE by EcoRI A EX
(] USP J3 5l § M pSUN300 T4 T pSUN-USP. I A 5 5 A2 2Rk BRI AT i 11 Bk ) 25
AT RAC I A S (ocs Z1E¥, Genbank Accession V00088) (De Greve, H, Dhaese,

P., Scurinck, J., Lecmmers, M, Van Montagu, M. FH Schell, J.Nuclecotidescquence and

transcript map ol the Agrobacterium tumelaciens Tiplasmid—-encoded octopine
synthase gene J.Mol. Appl. Genet. 1(6),499-511(1982) ., DerUSP 3 &IF %[N T-45 1-684
SIIRZE R (Genbank AccessionX56240) , Hiib USP It B HE 4 i X 11— 3 43 4746 T USP J3
S, AR LRI ERIFE T7 $a¢ES 14 (Stratagene) M-S BS540 (314054 :5°—GT
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CGACCCGCGGACTAGTGGGCCCTCTAGACCCGGGGGATCC GGATCTGCTGGCTATGAA-3’ , SEQ ID NO :165)
I IE G PRUAE J7 VAR PCR I 18 684 A4 K/ B3+ A B X4~ PCR v B A
EcoRI/Sall P)#IFH HAf A i 0CS 11111 pSUN300 # /K. H =42 T 44 4 pSUN-USP [#) )i
RE o IXPPAY AR FH T 85 AR F 328 MR R R+

[0462] WIS 6 H T H IR A BERERI R rh B HUIE S o

[0463]  Sjfifs] 13 :BioTaurELOL F11 TL16y2 A1 ThEE &AL

[0464]  BioTaurELOL [¥) I ) ¥ 5 T 76 38 & F0 W 1) 2 A I8 U5 B8 J5 o LU 52 (&
6)o K6 T /n T LLA & pYes2. 1 # & (X M) ok B & HF A5 4 H i 1 2% 1k
pYes2. 1-BioTaurELO1 (BioTaur) M BEREIN w2 Dh HEME AN AR 55 M B iR AR S50 . ZEP T
VALK 200 w M By — T RRPRFN ik U ER MR ) B BRI T B o AR 0T HARE 24 /b IR
U5 R MEFE R P 32 H 2 5 0% TR AL 3 H LA s 432 o AT TR ORI JU TR SR A 1) ZE
=N g5 L s o

[0465] W] ) JECA m] R AT T B R RN M B R A I 21 o 4 SR Sk DRl e B2 R /s B
TAEA BioTaurELOL R N =9 IFi G IR . X B IE Al BioTaurELOL LA ThREMESRIL .
[0466] & 6 K H] BioTaurELO1 HA S ERE ML G AT AT —4> o 3 XUBER A5 F1 A6 5
JUT B A DR S e . T L o 6 JIRER (C18 A1 C20) ik BNl . v — T HeER
(C18:3w6) Lk 65. 28 % [MFtb AL, 1+ NIk UG IR (C18:4w 3) LL 65. 66 %6 KA K F 4k,
FH =Bk TUa B2 (C20:5 @ 3) LA 22. 01% ¥4 254k . 2 ARSI (X e A e e R A 2R
6 P (ARRKIRE) .

[0467]  4WE/ZE GLA F1 CPA I, GLA W40 34 65. 28% . 4UELE GLA i1 CPA I, CPA [()4%
FN 9.99% . U AR D EPA, EPA IEE4LEN 22, 01% « BRI PLIAER (= ARA)
I, AR VG IR 5 4b . TR A VIIATR AR AL TN 14, 47% . + \RVUIGEER (= SDA) 4
Ak o RN OLT, )\ PR PR AL % 4 65. 6696 6

[0468]  TL16y2 [¥)Th e AN R AR S A0 3R 18 o AL ) 2 AP g U I G AT E . R 7 &
TN T VERARSEES o 3SR S 4 FE 6T BioTaurELOL #EIR (19 [FIRE 77 REAT « VEGRIRI W] 7F
P AT 3G 5 R BER B AN R o 3% 35 DRI BE 76 e T VB8 TL16y2 S N ™ ) 58T IR D7 18
(B LD . iXEWRIER TLI6Y2 4 ThReMERIL.

[0469] & 7 :TL16y2 {E/% £ 1A

[0470]
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AAR & AT 8 B AR (A %R T)
AL |RERTER C18: |C18: |C20:3 |C20: |C20: |C20:5 |C22:4 |C22:
3 4 (n-6) |4 4 (n-3) |(n-6) |5
(n-6) |(n-3) (n-6) |(n-3) (n-3)
pYES (250 uM 13.79
EPA
TL16y |250 uM 25.81 2.25
2 EPA
pYES |50 uM 5.07
EPA
TL16y |50 uM 2.48 1.73
12 EPA
pYES |250 8.31
uMGLA
TL16y [250 uM |3.59 10.71
2 GLA
pYES (250 uM 16.03
ARA
TL16y |250 uM 15.2 3.87
2 ARA
pYES (250 uM 26.79 0.35
SDA
TL16y (250 uM 7.74 29.17
2 SDA

[0471]  TL16y2 £k SR AR 7 o, Bon H DA R B 43 3R m B LU 3640 :a) EPA 11 %
HALE (250 u M) :8%,b)EPA [ % 4E4LZ (50 u M) :41%,c) ARA 1) % 44K :20. 3%, d) SDA
e FLAb 3R 79, 4%, LL K e) GLA [ Y% 554 :74. 9%,

[0472]  [AE, TLI6Y2 78 A5 A6~ Fll A8 GEMEETE M. Lrp X HA A6 XN CL8- i
Ji % B B e vh P o R P VRAR] 6 IR 0T B U B, 2B B — A~ A 5 B A 8- AUEERY C20- IR
Ui o

[0473]  =CJafd] 14 : M Ostreococcus tauri 7 se e & A

[0474]  {CAHUE T F) HAT A5 GEMRNTIEHEEE A 6 ZEH N TR 1 ZE e N 28 AT g4 Bh i
T 2= S AT PR RSET41, 7F Ostreococcus tauri JFHEAEE (ZENA)F4)) h %
BT RAAERFRTH . W EIX LTS .
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[0475]
FH R 44 FR SEQ ID IR
OtELO1, (A5 ZEHEY )  [SEQ ID NO :67 300

OtELO2, (A6 ZEHAE) |SEQ ID NO :69 292
[0476] OtElol 5B HfA (Danio rerio) ZEfHEE (GenBank AANT7156 ;% 26 % If]— M)
A B = AR AU, [RIH) OtElo 5@ &% Elo (PSE) [ 24 36 % [R] —M 1 A s B4R (A
tBLASTn BVERMTHE X (Altschul 2%, J. Mol. Biol. 1990, 215 :403-410) .

[0477]1  wEFFZERUWE -

[0478] KF2 2 8HRK 40ml Ostreococcus tauri B57E4 20031 HAE 100 0 1 A& /K P EE
JF H 20 CHRAF . 2T PCRYAD 1 T 3% H 1035 K140 DNA . AH 2S5 | 457 LIXFE R J7 k¢, RS
YA B AR AR S T 1 T T R R K BEICA )R 41 (Kozak, Cel11986,44 :283-292) .
ERAEM N A8 1 v 1 SRR 200 b M dNTP. 2. 5U Taq Z2-SEEAEM 14 100pmol
Tt 50 1 AR EAT OtELo-DNA R4 14 . PCR 4&AH4nF 5 56 95°CAEME 5 734, H )5
H94°C 30 F5.55°C 1 A3 B Rl 72°C 2 43 B 30 ANMIGER, If HEARIE(HD IR 72°C 10 738).
[04709] S 15  H TR Sl K a8 3K 0K JTORE 1) Se

[0480] A K T1E Ostreococcus tauri HC4HHE K] DI 68, B F7 1718 11 DNA [ 7] 24 g [ 22
pYE2. 1/V5-His-TOPO (Invitrogen) [K-FLBE P 5% GALL J33) ¥[8 F ¥, 7/~ 4 T pOTEL I
pOTE2,

[0481]  JRIFE? L} 334 #RLLE (A pOTEL 8k pOTE2 £ Hi 28 FL (1500V) 4k, =5 &K pYES2
AL REAVER B AEANIN T 296 A0 25 BE ) JC PR WE 58 R ARG R AL (CMdum) BRI T4
FIEPECEALTINERE . RS, AE BRI LR BRIk AN AL R T — 2P R ThRe TR IR .
[0482]  FERFFMENL T, AKIE Ot LEAPNE, LT ERE AL AL PR B s e n 1 296 (w/v)
T T HREIR 2 FRGEIE 1) CMdum 15 27 35 40 1) Bml FiikS 2 28 3F H LLREJ38h 200 % 30°CHEL T 2
Ko

[0483] SRS FHTILFEMEAPANIN T 2% A8 HHF1 300 1 M 2 F{ I 15 B2 1#) 5m1CMdum ( JC R W%
WE ) WARREZRIE A 0D6000. 05, BEFIREELIIAN 2% (w/v) AR S . it -
2 20°CHLE 96 /i,

[0484]  SLJEAF] 16 11 T4 -h AR5 /e 1 3 1A (K 1A TR (1K) e %

[0485]  j=AE T 2+ pSUN-USP 195 — AL B A HE MY . A&k H 1, 48 A PCR )
A 5 13" IS NotI YIEINT . SR 577 OtElol 1 0tElo2 [ 5'
F3 DRIATA .

[0486] PCRIEEY (GO 1) MIALAK -

[0487] 5.00 1 | #HZ cDNA

[0488] 5.001u 110x ZZ'W (Advantage 25 ) +25mM MgCl,

[0489]  5.00 1 12mM f#] ANTP

[0490] 1.25u 1 &Ah514 (10pmol/ n 1)

[0491] 0.501u 1 Advantage 28 &M

[0492]1 A#H] 73k B Clontech [¥J Advantage 2851 o

[0493]  PCR WV 4%t -

[0494] R-KIRAE :55°C 1 Jr%h
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[0495]  AFPIUELFE :94°C 1 44

[0496]  SEAHIRSE :72°C 2 4)rh

[0497]  TEFIKEYL .35

[0498]  PCR ™45 FRIGITERE Not T37T°CULTE 16 /NI o FEMERIE B A pSUN300-USP LAIRIFETT
R E . H/EEE SRRSO K/ B 1 PCR P= A3 4R IF Ho) ARG DNA B . )G
1% DNA il Qiagen &EIAEAL B0 & 44 B )i iy U 24k o S 4R A PCR 7). A
B, A8 T 3K 1 Roche (KR HOE BRI €L, 13 510 J0RE pSUN-OtELOT Al pSUN-OtELO2
22 M JFUESE

[0499]  pSUN300 =2 ik pPZP BT 44 (Hajdukiewicz, P, Svab, Z, Maliga, P., (1994)
The small versatile pPZP family of Agrobacterium binaryvectors for plant
transformation. Plant Mol Biol25 :989-994) . i# i M pSUN300 & 3fi AE N EcoRT H Ex
(1] USP J& 81+ M pSUN300 fiT2E | pSUN-USP. Jil A 15 5 42k B A AKF B Ti Bk (1) = £A
A BEE RN A 55 (ocs #1F T, Genbank Accession V00088) (De Greve, H, Dhaese,
P., Seurinck, J., Lemmers, M, Van Montagu, M. FlI Schell, J. Nucleotidesequence and
transcript map of the Agrobacterium tumefaciens Tiplasmid-encoded octopine
synthase gene J.Mol.Appl. Genet. 1(6),499-511 (1982) ., USP Bl T XY T 58 1-684 {ir
[{AZ TR (Genbank AccessionX56240), Hivt USP BL[AI R4 A5 X (K — 35 2» /£ 4E T USP J 5
S, 684 BRFEEXS N/NE USP B 3) 7 A e PARIV ER] 3RS 17 #5149 (Stratagence)
& A sl (5l 8 TP 257 ~GTCGACCCGCGGACTAGTGGGCCCTCTAGACCCGGGGGATCC
GGATCTGCTGGCTATGAA-3, SEQ ID NO :164) ik EAE bR /7 VA1 PCR VAT 1Y, 3X 4~ PCR f
B EcoRT/Sal T UIHIIT HAdi A7 0CS 2% 111 1¥) pSUN300 #e44 . HH ™ A2 T 44 24 pSUN-USP
TR o IX A Ae) A4 TG A AU e T« H 32 Y BRI R 5 o

[0500] S 17 :0tELOL Fl OtELO2 LEFEREH [ &1k

[0501]  FHAansEjifs) 15 1| IriR Bk pYES3. pYES3—0tELO1 FI1 pYES3—-0tELO2 44k [¢) 1% BE 44
LU= N i

[0502] Sk [ =572 A BRI 20 2.0 (100xg, 5 438k, 20°C ) W3k LL pH8. 0 fK) 100mM
NaHCO, ¥k LARR 20k B A5 e 5 IR I IR . MG U5 PR TP 5 (FAME) AT BF 40 Mo T UE 42 TR 14
A o3 AR T ) 25 DA B i, E IR ITIE 5 2ml ) IN R R I R IRV VA 296 (v/v)
A IENSE 8O°CHRE 1 /. FAME DL MK (PE) $&HXMIR. TERE—1EOL b, MR E AR
VIR TR, A HUAE LA 2ml [ plI8. O 1) 100mM NallCO3 FH 2ml ZEME/K Vb —iR. bfiJi5 PCAH
PL Na,SO, T4, FEE R 28 & A 1000 1 PE BRI, BRI AT 2% 2 17 KU vl s A A N 325 1)
Hewlett-Packard6850 S AH (4 3% [ ¥ DB-23 41 £ (30m, 0. 25mm, 0. 25 1 m, Agilent) 1
I3 o GLC AT AT R0 b sl B e g LASE 73 5°C I & M 50°C T4 250° Jf Hig
JATE 250°CHERF 10 38 (fRFF) .

[0503] Wit B &S Or B I IR) S AH NIRRT BR bt it (Sigma) 11458 15 7 o I 40 7E Napicr
Michaelson, 2001, Lipids. 36 (8) :761-766 ;Sayanova 24, 2001, Journal ol Experimental
Botany. 52 (360) :1581-1585, Sperling %§, 2001, Arch. Biochem. Biophys. 388 (2) :293-298
F1 Michaelson 28, 1998, FEBS Letters. 439 (3) :215-218 itk Tixfl oy .

[0504]  SZjifs1 18 :0tELO1 F1 OtELO2 FIhBE & 1E

76



CN 1930277 B w BB 73/121 1

[0505]  OtElol AW VAR A Jo FAE MR RIS R G 7 e o 2 (3% 8) o PTTRAAI IS4
TEA TR L R BErh n ) R EHUAT N B . B LR BE oG il TAE S OLELol RN =W
TEH R . IXEWRIEIN OtRlol C&LhRETERIA,

[0506] 3 7 K H] OtElol HAERIEMR: . OtElol HBBIEM Cy N5 T MR — -1 Tukf
1 (B 7)) FteAE I ERER (B 8) , (AL M IE R » 3 RWAIR — 1k TU& % -

[0507] X 8

[0508]

He W BRI AE (%)

16:0 -

16:1"° -

18:0

18:1
1
2

A9
ALl

18:
18:
18356912 —
18:3259 12 —
9(0: 3281111 —
2045581114 10.
20:5A5.8.11.14.17 46
22:4A7,10,13,16 o

22:6° OB
[0509] 4 8 o T 45 % /I 1) M2 LA, A8 SN Otk Lot X T7EA 5 6L VA A AU
Co 2 A R KA 51

(05101 Z5Hh DOTEL 51 ¥ BELE T BRI R AT 45 T AESEA B HEBE A A 10 LI A 52 8
£ M P P 43 0 T PR R PP . B8 FAME G GLC 4}, B A B
TEIE (n = 3) + bR,

(05111 OtR102(SEQ TN NO :81) FRUEEHHF 5 45 22 JF A AS [ B PR U2 (269) o
BTG A i O AR R K MR ), 3 R S 1 45y OtELo2
SR N R . S REVRAE P OtE Lo2 D48 Thi M 2.

[0512] £ 9:

[0513]

A9,12

A6 B 1R )i HALE (%)
16:0
16:1°° -
16:3A7,10,13 o
18:0
18:1°° -

1

|

18:
18:
18:2°%% -
18:3%6% %2 15. 34+
18:3A5,9,12 —
1842891215 21. 1+
20:2A11.14 _
20:3A8,11,14 —
20:4A5,8,11,14 _
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) A5,8,11,14,17
20:h

£7,10,13. 16
22:4 —

A7,10,13,16,19
22:5

55 . A4,7,10,13,16,19
22:6

[0514] 3K 9 W8 T IEHEE OtLlo2 Xf T 2 M IR I R IR s 5 1k -
[0515] 23R4k pOTE2 FEAL IR FEAE AR AR BRAFAE P AR A IR AL A K. IRATIR T
5 TE Ak X S 4 T PR R R I 0 AR T 5 . B S IX 28 FAME Jl L GLC 73 M. Bl A
FHME (0 = 3) & FRifEE

[0516] & 9 v P RIKBEE PRI 22 R I OtElo2 2 A 6 SE{HE.

[0517]  SUtifs] 19 « MABURE i i v B B[R]

[0518]  FEMIAHIE HH T PER I HAT A 5 AT TE B A 6 A HEIE 1 1Y) S 170 2 PR 1
By il R & & A R A R ST B, AT BUR IR RE R AR . (SRR A)) P
E RIS BRI B ARSI -

[0519]
FE A 4 B SEQ 1D |®m M
TpELOL (A 5 ZE/HAG ) |43 358
TpLLO2 (A 5 FEARIEG ) |59 358
TpELO3 ( A 6 ZEAHIEE ) |45 272

[0520] 2L AR FRMGBE RIS FRWAE /2 15 FKFEH ( (Culture of Marinelnvertebrate
Animals) H ( ZH%) Plenum Press Hi A Smith, W. L. Il ChanleyM. H Zm %5 ) 55 29-60 71
Guillard, R.R. L. 1975. Culture of phytoplanktonfor feeding marine invertebrates)
T 80E/cm’ Ye o & R A K 14 Ko 7ZE4I M &0 f5, RNA HI 5K B Qiagen [f) RNAcasy i 5l &
(Valencia, CA, EE ) ¥ HEHE R Ui 07> B9, mRNA JEAE H3E 7 Y Ui B 4% A Marathon ¢DNA
¥ H41A7 & (BD Biosciences) Wik IF HikH: T AN TESL . 2R50E cDNA SCZERF PCR LA
it 5”7 A1 3" RACE (eDNA KR um fRIEH1g ) J5 ik e fE R IA JFk .

[0521]  SZJAs] 20 < TP Bk S5 s R K PR 2R 128 JBTR 1) e [

[0522]  F R GIWXT LLIXAE T AL PRI ik 5190 B A WL 2R & 44 05 1 19 H T oii i 1)
s £ ILAT 7 %)) (Kozak, Cell1986,44 :283-292) . fELER WL A A 101 cDNA.200uM
dNTP. 2. 5U Advantage S8 BEFEEFN D4 100pmol Tt 50 1 1 AR SZiifi TpElo DNA [K)
P¥E . PCR MW T <758 95°CAR M 5 4y 8, HoJ5 8 94°C 30 #2.565°C 1 43-80f1 72°C 2 43
BRI 30 NMEER, T 72°C 10 53 PP £ R HP

[0523]  JT T PCR NI LA N FAZ B IR M T v AR BE b IR R IA K 4 -

[0524]

FFE LR SEQ ID NO Gk 2l

TpELOL (A 5 4EMHEF ), SEQ LD NO :p9|F :5” —accatgtgetcaccacegeegte (SEQ LD NO :1568)R :5” —ctacatggeaccagtaac (SEQ LD NO :159)
TpRLO2(A L IE(HEE ), SEQ TD NO :85|F :57 —accatglgeteatcacegeegte (SEQ TD NO :160)R :5° —clacalggeaccaglaac (SEQ TD NO :161)
TpELO3 (A 6 ZE{HHE ), SEQ ID NO :45|F :5’ —accatggacgectacaacgetge (SEQ ID NO :162)R :5’ —ctaagcactettettettt (SEQ ID NO :163)

[0525]  *F =1EM 54, R = M54

[0526]  PCR 7= 4 45 [ £F % i& 2% /& pYES2. | -TOPO (Invitrogen) AR 48 i 3& 7 Ui B 21 °C
HLE 30 ZrBh. X B T 5 v A A0 F A B (Invitrogen) Wh L 7] 4% f4 3% $% PCR =
Yo WE G AL KM E DHS a 4IHE. A 3E 0wl Bk PCR %52, Uk DNA J@ I Qiagen
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DNAeasy RF& 7 8 FF HEWFAESE . SR 55 IEFR T2 28 27 L (1500V) 540 AN BEERRR
INVScl (Invitrogen) o ~PATHALSS E1E0MA pYES2. 1 AR AT HE . b5 I BEAERMN T 2% i %4
B R e 4 PR W e S R AR S R BRI o TR M BB A8 78 T R M e ) 35 SR 2 TP ARG R 40 Bl B
KRR BB pYES2. 1.pYES2. 1-TpEL.O1.pYES2. 1-TpELO2 1 pYES2. 1-TpE1.03. E&#)5, 1L 5k
Pl oL BRI AR T 2 D REE AR k.

[0527]  SEHEH 21 « v [ A DRy T Re R A R 18 R

[0528] =L T AL pSUN-USP [ 75 — PP i AL 3 A H T A iE ) . Akt B K, A AR 5]
WA SRR FERT 57 A1 37 ¥ SN NotT YIEIAT & -

[0529] PSUN-TPELO1

[0530] LA 5|4 :5” —GCGGCCGCACCATGTGCTCACCACCGCCGTC (SEQID NO :152)

[0531]  RIA G :3" -GCGGCCGCCTACATGGCACCAGTAAC (SEQ 1D NO :153)

[0532] PSUN-TPELO2

[0533] 1E[[W 5|4 :5” —GCGGCCGCACCATGTGCTCATCACCGCCGTC (SEQID NO :154)

[0534] = [W 5|4 :3” —-GCGGCCGCCTACATGGCACCAGTAAC (SEQ ID NO :155)

[0535] PSUN-TPELO3

[0536] E[94) :5° -GCGGCCGCaccatggacgectacaacgetge (SEQ 1D NO :156)

[0537] &[54 :3” —~GCGGCCGCCTAAGCACTCTTCTTCTTT (SEQ ID NO :157)

[0538]  PCRVEGH) (50w 1) MIZHK -

[0539]  5.00 1 1 #%4% cDNA

[0540] 5.00u 110x ZZ9¥H (Advantage 38518 ) +25mM MgCl,

[0541]  5.00 1 12mM [#] dNTP

[0542] 1.25p 1 &Fg4 (10pmol/ B 1)

[0543] 0.501u 1 Advantage Z& &y

[0544] f#H] T3k H Clontech ) Advantage &1 .

[0545]  PCR [ &4

[0546]  JB-KiEJE :55°C 1 43%h

[0547]  AFPEVRSE :94°C L 44D

[0548]  ZEfHIELES :72°C 2 74P

[0549]  fHIAIREL 35

[0550]  PCR /=45 BR )Pl Not I37°CIRE 16 /NF. MR IEE MR pSUN300-USP LL[H]
M7 SR - AT L BOTRHE B FIK 43 B8 T PCR P24 7624bp 113804 I LU AR R 1
DNA FBto. MhJoi% DNA Jdiid Qiagen & a4k 55 & 42 MO il 1 vy v B 4lifb . o B el ik
FUPCR 74 M BT, A8 T2k B Roche WPREUERE A& . #5201 BURL pSUN-TPELOL .
pSUN-TPELO2 Fi1 pSUN-TPELO3 £33l JT-iIF 5 o

[0551]  pSUN300 £ J5i ki pPZP K17 424 (Hajdukicwicz, P, Svab, Z, Maliga, P., (1994)
The small versatile pPZP lamily ol Agrobacterium binaryvectors [or plant
transformation. Plant Mol Biol25 :989-994) . it [n] pSUN300 4@ AAE A LeoRT B
K] USP J1 8l A\ pSUN300 fiT42 T pSUN-USP. Jll A 5 5 22 2K B AR JE AR A T1 JBURL i) 25 f
WA MR N A 155 (ocs &1+, Genbank Accession V00088) (De Greve, H, Dhaese,
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P., Seurinck, J., Lemmers, M, Van Montagu, M. F0 Schell, J.Nucleotidesequence and
transcript map ol the Agrobacterium tumelaciens Tiplasmid—-encoded octopine
synthase gene J.Mol.Appl. Genet. 1(6),499-511(1982) . USP A& T-Xf MV T 5 1-684 {if
M+ R (Genbank AccessionX56240), H i USP Z [RIFE4R 05 X 11— &840 47 4C T USP 7 3)
. 684 BEFLXT K/ USP )3 s+ Fr B CARI Mk L n] 3RAF 1 T7 #r#ES |4 (Stratagene)
& 4 s (514 7 A 5 —GTCCACCCGCGGACTAGTGCGCCCTCIAGACCCGGGEGGATCC
GGATCTGCTGGCTATGAA=3") ;SEQ 1D NO :151) I LB FRIAE 73414 PCR 2 N 14 . 3X 4~ PCR K
B #H EcoRI/Sal T Y% HAf A7 0CS #%11F 1] pSUN300 i o itk 4 17 44 4 pSUN-USP
ATORL o 3 A4 T A4 T 5L AU i o« TR 2 S JR R JBR T o

[0552]  LnsEii] 6 0 iR A BRI rh SR IR S

[0553]  =Zjifiifs] 22 :TpELOL. TpELO2 1 TpELO3 ZEMEEE B 1A

[0554] A 4 5K jiE 1 4 H Pt R & 1 I kL pYES2, pYES2-TpELO1. pYES2-TpELO2 F
pYES2-TpELO3 Ak B LR i T 77 X0

[0555] =K H HIFFRVIE R LR B0 (100x g 5438 20°C) YR LL pHS. 0 1 100mM
NaHCO, #eik LABR R VR ) s F2 BRI HR I 2 o HE 0T 12 TR I (FAME) A% R: 41 i 0 3 45 1R 4
P 5 A AR R ) 2% . A IR I B I, g IR UTVE S 2ml 1Y IN B lE 1Y AR B R 2% (v/v)
FEAEETAPE SO CIRE 1 /NS FAME LUAHIEE (PE) $2HUIIR. TERF—HE00 N, AR ERAT
A G T8, A HLAH L 2ml B pHS. 0 7 100mM  NaHCO, F1 2m1 ZE0E/KBES— K. Bfi 5 PE AH
LA Na,SO, +8, B RS FZRKIFA 100w 1 PE WL, #8528 252 45 7 KM B B A0 A0 0 25 1)
llewlett—Packard6850 S AH 4 (X ) DB—23 B4 #1 (30m, 0. 25mm, 0. 25 1 m, Agilent) 1
B GLC &A1 U B IR A WOE A LARE 43P 5 C I & M 50°C T 52 250° I Hix
JEAE 250°CHEFFE 10 b (fdF ) o

[0556] 17 5 i ik bb B AH MY 19 18 7 B b #iE i (Sigma) Yy £R B4 W [R) b0 DA % e . ) 4o
1 Napier F1 Michaelson, 2001, Lipids. 36 (8) :761-766 ;Sayanova %, 2001, Journal
of Expcrimental Botany.52(360) ;1581-1585, Sperling 25,2001, Arch. Biochem.
Biophys. 388(2) :293-298 fl Michaelson 2%, 1998, FEBS Letters. 439 (3) :215-218 ik
TR T

[0557]  =Zjifs) 23 :TpELO1 Al TpELO3 [T AER 1L

[0558]  TpElol WM 7 M AE R IE f5 AR tnl AN R T iR 2 fa e (B 9) o P RE ] i) i
YA AT SR IR e BE ] R S A I B o 3L R B B 7R & T /EA TpLlol N =4 1)
BN .. IXEWER TpRlol B4 IhherEEIL.

[0559] MK 10 ] LAFR H TpElol HAAE MKW . TpElol HBELEAN Cy NEWTE — 1
e LM PR TR A DU A PR, AR L b o 3 M) — Bk TLIG IR

[0560]  CLHH#CHR pYES2-TpElol %54k (K BE T Frik IR R A7 78 FAE R AR B g i vh AR
J 1075 P2 TP P9 T o 4T 7 2R 4 L ) B e P I 3 A T il B X 28 FAME 38 ik GLC 73 #7 o
[0561] 3 10 :TpElol fEWFRFHIKFRIE. ) 1 f14) 3 Box T 41 2 (W 250 n M20:4°% 1
"y FF 4 CHER) 250 w M20: 5555 ) el IR R

[0562]

| ENESNESNESA
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e 1 P 1 2 3 |4
16:0 18. 8[17. 8[25. 4]25. 2
16:1"° 28.0[29. 8[36.6[36. 6
18:0 5.2 [5.0 |6.8 [6.9
18:1°° 25.5(23.6[24.6[23.9
204" E 11 22.5[23. 1 |-
22_4A7,10,13,16 0 4
20.5A5,8,11,14,17 _ _ 6 6 6 5
22‘5A7,10,13,16,19 _ _ _ 0 9
% 4%k 0 1.7 o 12. 2

[0563]  TpElo3 HIEMHE S M A2 R IE J5 TR R IR I BR 2 J5 e (B 10) o BB 1
JECHD)AE A B B R % R A ] S A I B o A% L R BE B AR A B T YEN TpElo3 RN =4
FIHT BRI R . X R RIE A TpElo3 B4 ThfeME R IL,

[0564] M 11 A]LLE 1 TpElo3 HA 7 Ja B RHr 7 . TpElo3 HEEIE(H C\s R IR
Y — PRI AN+ )\ B V5 1, (B IE A A 3 MR i+ B DO I 1R

[0565]  CLEH#MA pYES2-TpElo3 ¥4 AL M EERE T FTIR IR I BRATAF R AR S R AR K. AR
J5i > IR T5 1 Y 7S 208 e 0 5 o ] L 6 R e Y It 40 AR TG B B S X 26 FAME S8 I GLC 437 -
[0566] 3 11 :TpElo3 fERERFINRIE . 7)) 1 Won T AR KRR IR ViR . 7)) 2 R
TR N 1553 251 6 W2 T v — WHERER . 1/ \ Ik V45 B8  f6 28 VY I R AN — ik Tk R
(PR IR T IR - 250 B M) o

[0567]

Jilsdilagid 1 2 3 4 |5 e

16:0 17.9(20.6(17. 8|16. 7]18. 8[18.8

16:1°° 41.7(18.7]27.0(33. 2[24. 0(31. 3

18:0 7.0 (7.7 |6.4 [6.6 [5.2 ]6,0

18:1%° 33. 3(16. 8]24. 2[31. 8[25. 5[26. 4

o A9, 12

e s o S
[0568] [0573]
18:4°09121 -|-|- 1.7 — —
20.9° 111 —lof- - - -
20:3%% 11 --118.5 |- . .
20:4A8.11.14.17 1= 10. 0 — —
20485811 -1-|- - 22.5 |-
22:4A7,10,13,16 1= _ 0 _
20:5/\5.8.11.14.17 1= _ _ 17. 4
22:5A7,10,13,16,19 1= _ _ 0
% ¥tk olo|75 85 0 0

[0569]  SKHifh] 24  FHFHELEH Pi- o 3Des SRURARIL IR IL ORI 7o FE

[0570] i T AERE LR A IHRIA, K Pi-w 3Des BYFCIE LA AR 57 1% Pi-w 3Des 5418
L PCR FoE R EERIA T pYESS . AU T IX At Pi- o 3Des & 0 A2k A ) ] 1
HE 5 i m] BEE i S DRI 0 LSS P 21 pYESS RIK B A

[05711  IE[I 514 :5° ~TAAGCTTACATGGCGACGAAGGAGG (SEQTDNO :149)

[0572] S5 14) :5” ~TGGATCCACTTACGTGGACTTGGT (SEQ ID NO :150)
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[0573] PCREGH) (50w 1) MIZHK -

[0574]  5.00 1 1 #ik ¢DNA

[0575] 5.001w 110X ZEppyk (Advantage & ) +25mM MgCl,

[0576] 5.001 12mM dNTP

[0577]  1.25u 1 &Fr514 (10pmol/ u 15° ATG 314F1 3” Stopp 314 )

[0578] 0.501n | Advantage BB &

[0579] {fPH T3k H Clontech [¥) Advantage 2 & .

[0580]  PCR JiZ v 4% -

[0581]  JB-KiEJE :55°C 1 43%h

[0582]  ARPEVERSE :94°C | H 4P

[0583]  GEIESE :72°C 2 4rdhp

[0584]  fHMAIRZEY 35

[0585]  PCR ;= 4 15 B il PE B HindI11 FH BamHI37 'C ¥ B 2 7/ . B BE K 1& 4 &
pYES3 (Invitrogen) LARIFE G AR H . MG ELBEBEEIACHEIK /B T 1104bp [¥) PCR 724
FUERARFE 1) T TAHR I DNA Fr B 485 DNA a8 1) Qiagen JEHR 44 3 571 £ 22 e i) 185 7 i
Bl 4ifh . 0 Ja VE R AR AR RN 2 M FTEE 1K) cDNA. I H 19, 43 7 2k B Roche [F) BRI 7% 32 iR,
flls. 193 FURL pYES3-Pi- o 3Des £ J7UE 55 3F FLIE i 28 £l (1500V) 4k N BFRE
INVSel (Invitrogen) « “PATHEAL pYESS VE MR H . IS B REZERNIN T 2 %6 38 25 0 1) (2 28 R
FR P e AR R A Bt . RE98 75 J0 B2 MR 10 35 5 2 N AE K 50 48 M A 5 A 1R JBORE
pYES3. pYES3-Pi—w 3Des. EFESG, AP OLT Bk TN E LA TE— P 1 hae:
Ko

[0586] SR 25 < H T B4 h B4R e P 2R T2k ) R A TR ) e [

[0587]  yj=AET AT pSUN-USP [0 — PP AL a8 H T oAbt . Akt B I, AEH AR 5
PXT GRS IEZI 5 F1 37 Ui N NotT ) EI7 & -

[0588] PSUN-Pi-w 3Des

[0589] [ 5|4% :3” ~GCGGCCGCTTACGTGGACTTGGTC (SEQ 1D NO :147)

[0590] 1L A/ 5|4 :5° ~GCGGCCGCatGGCGACGAAGGAGG (SEQ ID NO :148)

[0591]  PCREAGH) (50w 1) MIZHK -

[0592]  5.00 1 1 #ikK ¢DNA

[0593] 5.00u 110x ZZ1¥R (Advantage 58 &1 ) +25mM MgCl,

[0594]  5.001u 12mM [#] ANTP

[05951 1.25u 1 &F514 (10pmol/ b 1)

[0596] 0.501 | Advantage 25T

[0597] {fiH T3k H Clontech [¥) Advantage & .

[0598]  PCR 2 W 41 -

[0599]  JB-KiFEJE :55°C 1 43%h

[0600]  ARPEIRSE :94°C 1 Z 4P

[0601]  ZEHYRFE :72°C 2 43ph

[0602]  fHMIREL :35
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[0603]  PCR =45 FREIVEEE NotI37 CHLE 4 /NI o WAL E A& pSUN300-USP LLIFEFE 7
KIEF . U5 B T WE R AL H Uk 4> B T PCR =41 7624bp 12844 FF ELYJJ 1 AH S [#) DNA
Jr B IS DNA J8 i Qiagen # B abifb iR & fi P hlad v vl BHlidb . 0 S S Bea AR
PCR 7“4y, Atk H v, [ 72K B Roche MPRIEZERRAF G . 153k pSUN-Pi © 3Des &2
WFAE L o

[0604]  SZjfifs] 26 :Pi—w 3Des FEREREP &1L

[0605] 1 Sk jtifA] 24 o B HEIR (K BTk pYES3 BY pYES3—Pi—w 3Des #ALIG IR WITT Jy
AT -

[0606] =k H EXFFRYIATIE BT ZE 250 (100x g, 5 438, 20°C ) W3k I LA pHS. 0 11 100mM
NaHCO, $E¥ CARR LAk B s R S5 FI R D B2 . IR IR T M (FAME) AT B4 M P JE 42 1R Tk
A o3 AR T ) 25 o DA 00 H B, EIRITIE S 2ml B IN Bl 1 TR B VAN 296 (v/v)
AR B 80°CHLE | /i, FAME DA ik (PE) $2HUM IR ZE BRSO T 150 2 R AT
VIR IR, A HLAHLEL 2ml [ pHS. O [ 100mM  NaHCO, FH 2ml ZETE/K e — K. Bl 5 PE AH
LA Na,SO, T4, /EE S N ZE R A 100w 1 PE WA, AE T AT 28 2 K S F B A0 A TN 25 174
Hewlett—Packard6850 S AH HE 1Y (] DB-23 40 #+ (30m, 0. 25mm, 0. 25 p m, Agilent) &1
5385 e GLC I 4 Un T R0 b s F B D LRS- 8P 5 C I & M 50°C T2 250°C I Hiw
JGAE 250°CHYEER 10 40%h (7).

[0607] 1% “J 1 if LU B AH N 16 I8 07 B8 As HE W (Sigma) 5 Or B W [H) i DA 28 52, 41 o
£ Napier 1 Michaelson, 2001, Lipids. 36(8) :761-766 ;Sayanova 2%, 2001, Journal
of Lxperimental Botany.52(360) :1581-1585, Sperling 2%, 2001, Arch. Biochem.
Biophys. 388(2) :293-298 Fll Michaelson 2%, 1998, FEBS lLetters. 439 (3) :215-218 F{#ik
VXTI,

[0608]  SZjifd] 27 :Pi—w 3Des HI I HERME

[0609] 7L IAFAMLEIAS R G R S5 i 52 Pi— o 3Des KRR ik (B 12 2 18) o i
IR AAE A= B0 4% 25 R % B b K B A7 76, R A BE R T IX S AR R o JE IR % BF ) A
B TAEHR Pi-w3Des NV F=HIRIHARITIR . IXREIEE Pi- o 3Des LLZEThHEMERIE.
[0610] [ 12K /~nPi—w3DesHF WAL (18:2 06 fIGIHER) JMiFIh o WHER (18:3 w3
WeWit&e )« Jg by e FF AR o) O s B 8k pYES2 (& 124) BE 4 pYES3—Pi-w 3Des ( %]
12B) AL SEHE AN M 20 0 P P W A VR A B . IR BE A7 4E C18: 207 = R IR (300 1 M)
IR AR I A . B )5 IR 48 PAME J@ it GLC 230 #7.

[0611] & 13 R B Pi-w3Des f# v - W K 2 (18:30 -6 JI& ilf IR ) 2 M8 1 4 + /U ik
VU4 R (18: 1w -3 SRR ) o A iF IR A7 Mg i ok X 0 |1 =% (1 3% 14 pYES2 ( &l 134) 3k #%
A& pYes3-Pi-w 3De ( K] 13B) # 4k ) 58 95 44 A 25 1% 11 9P I o0 A A & e I BE T A7 75
y —C18:3"" P IR (300 u M) [QIEAREFREL AR K, B 51X 48 FAME 18 i GLC 4347 o
(06121 & 14 K H Pi—w 3Des f# C20:2-w —6 5L B H G C20:3-w -3 BTG . Fel
8 FF TR A a6 ) H 2 Bfg pYES2 (] 14A) BY 34 pYes3—Pi- o 3Des (] 14B) F L) 585
Y1 Ht 22 B T PP I 0 A P o BB TAFAE C20:2° 10 HRITER (300 n M) (36 AR 758 b
LK, Bl IX S FAME 8 G1.C 23 #7.

[0613] & 15 3K H Pi—w 3Des f# C20:3~w —6 IR IL 1AL C20:4-w -3 BT L. R
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1% FR AR o0 ) T 8 pYES2 (& 15A) B#k & pYes3-Pi—o 3Des (] 15B) #AL K 588
I L 25 2 T B I Ve B i I RE AT AE C20:3°% 11— TRITIR (300 1w M) [k A 7k
FhA K, Bl ix 4 FAME 3 GLC 4347 .

[o614] & 16 K] Pi—w 3Des FALL VIR (C20:4-w -6 HEAHFIR ) 2R MA N — 1Bk FL4
Bz (C20:5—w -3 HEimE ) o

[0615]  JIg iy % A BB ok %) 0 | 28 400K pYES2 (8] 16A) BiE IR pYes3—Pi—w 3Des ( ]
16B) #5411 5 B2 40 i 28 B8 Tk PP I 40 f U P G e XSSP B T A7 7 C20: 4251 AR T R
(300 u M) HIFEARRFEE P AEK, Bl fFiX 4 FAME it GLC 43 H7.

[o616] & 17 KM Pi-w3Des - [ “RVUMAIR (C22:4-w -6 RIATR ) My — | —
Bk IR (C22:5-w -3 IR ) « NEIHER P RIS L X 0 28 230K pYES2 ( B 17A) sk#k ik
pYes3-Pi—w 3Des ( & 17B) HEALIK) se 340 o 20 B V1 PRS2 VR T & o B R RRAE C22:477
OIS BRI IR (300 1 M) fAAERT FaEARE FRIL A K, Bl FIX LS FAME J@ i GLC 73 ¥7 .

[0617]  Pi—w3Des X A [F] g U5 MR 09 JIK 9 ke 5 Pk o] A 18 b & . ) 1 21K
pYes3-Pi-w 3Des #4b Bl BF T AZAC TR TR I IR I e A g2 i rh B K o IR I I PP I ol %
0 B L R M PR SAAE P il B S X 86 FAME 383 GLC 730 Mo FEAMEANZE U = vk i)
ERPPFEE. AT L 1/ (7 1+0)EW 1) X100 R AL A (96 Z2HH1) o
[0618]  ZlsE it 9 Wb AT IR, Pi-w 3Des MR F T~ AR B MY . #RJ5 AT A IX LB 4 4
[ Af7rh sz i) 6 b AT 4R EUTR 2

[0619]  =Zjfife] 28 : M\ Ostlreococcus Lauri 2[5 E1HANEG L [E]

[0620]  7EARSFILSE (lis &5, Domergue 2 A, 2002, Lur. J. Biochem. 269,4105-4113) [11%H
By PR E A BT AR SF X AT FE Ostreococcus  tauri JyE#IE R E (FEEIAH)F41))
e B BAE AN ISP T A o XL AU T BN

[0621]
LR & [SEQ 1D SN R
0tDh1 SEQ ID NO :95 536 A BN
0tha. | SEQ TD NO :91 201 A5 LRI
0tD5.2  [SEQ ID NO :93 237 A5 ARG
OtD6.1  [SEQ ID NO :89 456 A6 R
OtFad2  [SEQ ID NO:107 361 A 12 FHLRIE

[0622] ¥ tBLASTn &1y (Altschul 2%, J. Mol. Biol. 1990, 215 :403-410) SZji T A IR
A FE R R (R PR PE R B

[0623] 1 biEAT welE DR .

[0624] i WM 40ml Ostreococcus tauri WFHEMAEOFH HIE 100 p 1 XUFRAK P E
BT —20°CARAF . % BRIFEEIZL DNA JE T PCR VL1 o AHRY A5 1406k A unitk Jy Rk F8, Bl 5]
WAL R AR S T 1 HH T SO PR B B R 41 (Kozak, Cel11986,44 :283-292)
FEAFE MO0 Lo | ARV 200 1 M dNTPL 2. 5U Taq 8-S BEREERNS |4 100pmol T
S50 n 1 AR S T OtDes—DNA (K. PCR KA 01F < 58 95°CA8ME 5 73%p, H )5
S 94°C 30 F2.55°C 1 20801 72°C 2 38R 30 ANMEER, B 72°C 10 4r 8P &R GE 8 5 18 ,
[0625]1 DL FIISIHH T PCR ;

[0626] OtDes6. | 1L 5| -
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[0627] 5’ ggtaccacataatgtgcgtggagacggaaaataacg3’ (SEQ 1D NO :145)

[0628]  OtDes6. 1 [ 514

[0629] 5’ ctcgagttacgeegtetttecggagtgttggee3’” (SEQ ID NO :146)

(06301  SEJA] 29 MLk U I IR F AL BTk r) TR

[0631] ALK [ Ostreococcus tauri HIZEMAIEE OtDes6. 1 ( = A6 FEMIFINE ) (H1Th
e, BT pYES2. 1/V5-His=TOPO (Invitrogen) [2F-FUHETT % S GALL JH =l T FUHFHT DNA
AITEHE ST RE, 774 T AR YK pYES2. 1-0tDes6. 1 3afE, LI, /7 2 A] 58 % Ostreococcus [KjH:
TR AEEEL A

[0632]  PRIAME L 334 BRLAE 1A pYES2. 1-0tDes6. 1 £ M % FL (1500V) 44k, Hias F#iik
pYES2 #e AL KM B FAEXT B . O AL B BECE AN I T 2 %6 31 4 B 1) D0 PR W E 1) 8 4 FE A 1S
FRFE (CMdum) BUJR-PAR Bak+t. e, 58— Pk =R T — 2 n D) ae
HRIE,

[0633]  7ERF—IH LT, AFRIE OtDes6. 1 ZEVFUEE, H 5ml #MIN T 2% (w/v) #8 T-HE R WE
WE RS () CMdum 355 7 BE 40 W ) TG IR 8 1 S LA IR e S AL ARt O F HLLL 200 %% / 53 BT
30°CHRE 2 Ko #RJ XA bml AN T 2% 8 FHEAT 300 u M 2 Fi I8 7 B2 111 CMdum ( JJg JRIBERE )
WA TR AL 754 2 ODgo0. 050 BRI RIZEE AN 2% (w/v) BEFLHES 5. 3o
Wil — 20°CIRE 96 /AT,

[0634]  SEH] 30 - 5u FZ H T4 S Bl e R AN (R334 BTR

[0635] =/ T Ak pSUN-USP 1 75— AL Bk At . ik ik B 19, 48 FH PCR []
GahdFFHI ) 5" F1 37 i T Notl PIEIAL fie XTSI 2 AL AT 57 1 3" X Ik
T

[0636] PCRVEEGH) GO 1) HIZHRY -

[0637]  5.00 1 1 FAR cDNA

[0638] 5.00u 110x ZZy"W (Advantage 285 ) +25mM MgCl,

[0639]  5.00 1 12mM [¥] dNTP

[0640] 1.25u 1 M54 (10pmol/ 1 1)

[0641] 0.501u 1 Advantage 28 &M

[o642] {#H] 73K H Clontech ] Advantage &A1

[0643]  PCR [z M 4xMt -

[0644]  R/KIRFZ :55°C 1 43 %f

[o645]  ZRPEIESE :94°C 1 204D

[o646]  ZEAMI ST :72°C 2 44

[0647]  EFRIXEL :35

[0648]  PCR /=4 5 MR il Pl Not 137 CIRE 16 /M. MR IEF A pSUN300-USP LLIFFE
JT R T . I BUIEBE LR dIK 4> B PCR PRI A I HAT) R AHM K DNA 1 BX . DNA
Hid Qiagen EER AR S I R HNGE U BH A4k . b5 R A R PCR 4. Ak H 1,
{8 T oA H Roche [PRIEIERAAF & 1930 TUR 2200 P sk .

[0649]  pSUN300 & Btk pPZP AT (Hajdukiewicz, P, Svab, 7, Maliga, P., (1994)

The small versatile pPZP family of Agrobacterium binaryvectors for plant
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transformation. Plant Mol Biol25 :989-994) ., i if [a] pSUN300 T 4 AME & EcoRT B¢
i) USP J& 311 M pSUN300 {7 4= T pSUN-USP. il A 15 5 /22K H AR J& AR M B Ti JFUR i) 0
A EFRERII N A {55 (ocs %111+, Genbank Accession V00088) (De Greve, II, Dhaese,
P., Seurinck, J., l.emmers, M, Van Montagu, M. FI Schell, J.Nucleotidesequence and
transcript map of the Agrobacterium tumefaciens Tiplasmid—-encoded octopine
synthase gene J.Mol.Appl. Genet. 1(6),499-511(1982) ., USP B35l "X T4 1-684 fif
[{AZTF8 (Genbank AccessionX56240) , o USP BL R 4E 4 A X (K — 30 4> £ 75 T USDP 5 5
S, 684 BRFEEXT K/NE USP B 3) 7 H Be ARV En] 3R15 59 17 #r#E 514 (Stratagence)
M & 45 s % (5% 7 4 :5 -GTCGACCCGCGGACTAGTGGGCCCTCTAGACCCGGGGGATCC
GGATCTGCTGGCTATGAA-3", SEQ 1D NO :144) L IHEFRHET7 VLM PCR KNP 1, 3X 4~ PCR A
B # T EcoRI/Sal T P#| 3 Hfi A7 0CS #8111 pSUN300 /4 o 1™ /12 T 44 24 pSUN-USP
Wk . IXPRA AR TR AL BARE T« I SE 0 R R £~

[0650]  =jiifd] 31 :0tDes6. 1 fEEEREP IR IA

[0651]  £2J0ifi pYES2 Fl pYES2-0tDes6. 2 UK jtifs] 4 i i iR 4 A (R Bk 77 4%
*ﬁ‘:

[0652] Sk E FE5 75N ERGH ES BI 0y (100xg, 5 43481, 20°C ) Uk IfLL pHS. 0 [ 100mM
NaHCO, B LABR 255 B (W5 R JE R IR DT R« TG ITIR T e (FAME) AT B4 M P JE 2 1R Tk
BB o VR 25 o HIA I H I, ARG S 2ml ) IN B IR B BN 2% (v/v) =
A IEN LT 80°CHRE 1 /. FAME DL MR (PE) $&HXPIR. TEREAMEOL b, B ZE AR
IR TR, A HLAECL 2ml (19 plI8. O 11 100mM  NallCO, Fil 2m1 Z&EWE/KPES:—IX . B )5 PE AH
LA Na,SO, 88, /R @& T2 & ITH 100w 1T PR IR, 5 75 38 245 A K H s A0 AR 25 1)
Hewlett-Packard6850 S AH 4 it (X [¥] DB—23 &40 £ (30m, 0. 25mm, 0. 25 um, Agilent)
I35 o GLC M4 Un T BE b s ia VO LR 8P 5 C RIS M 50°C T 22 250° Ff Haw
JGAT 250°CHERF 10 4380 (fRFE) -

[0653] 1% 5 il 1ok Lb % AH Y (19 B s B8 A viE 5 (Sigma) 5 £/ B B R) N DA % 5. 1
7E Napier #0 Michaelson,2001, Lipids. 36(8) :761-766 ;Savanova 2%, 2001, Journal
of Experimental Botany.52(360) :1581—1585, Sperling 2%,200!(, Arch. Biochem.
Biophys. 388 (2) :293-298 #ll Michaelson %%, 1998, FEBS Letters. 439 (3) :215-218 #fiiR
TIERN T

[0654]  SZjfH] 32 :0streococcus =M RIS Th e AL

[0655] AW RN 1) JEC A HRF e 14 T A IR B v S A W A ol P AR AN [R] P RE (DL B B 2 i
P 255 AL\ T R 3R T8 1 S AR ) ) A o R BRI AR I 2 1 IR T A W093/11245 Hh X A 15
2 1 FT B 1) R IR sW094/11516 HY X A 12 2% M AT g 11 7 sw093/06712, USh, 614, 393,
US5, 614, 393, W096,/21022. W00021557 F1 W099/27111 P Xt A6 21 F1HG 14 53R ;Qiu %5,
2001, J.Biol. Chem. 276,31561-31566 X A 4 2= 7 1 (] 4 3K ;Hong %%, 2002, Lipids37,
863-868 X A5 RMFNEEMHIHIAF 2.

[0656] 3% 12 R T OtDes6. 1 F A FNEESTAS ] JE iy R (AR Fe 14 o OtDes6. 1 [HJRAFS
S P AE R AL J5 FURRLR] 22 Pl TG U5 B ) I 5 o PO VR Do) 1) JER A A 4 3 5 BE IR I B v m] oK M A )
PN, FEFLKIBEREE S A% T VER OtDes6. 1 XN =M RIS (18 20) » IXEKRFHE ShEeME

86



CN 1930277 B w BB 83/121 T1

RIA T FHEK 0tDes6. 1o

[0657]1  FH#EMA pYes2-0tDes6. 1 FALMIMERE+ PTIR TR BRAFAE IR ARG P ALK, JiF
077 1 Y I A i 4o s A A T R e PP B 3 AT FH B e B S 3K 48 TAME J8 it GLC 73 #r e B>
RN VIME (n = 3) £ FrtfizE. WS HAXUED /R +779) * 100] THER
AL,

[0658] M 12 ] LA () OtDes6. 1 ZHANEEXS whRAE phR (18:2 A1 18:3) HA WK
SR, R IAAE X e R 5 S T S 03s M o AR B2, XTIHER (18: 1) FIESHEHAR (16:1) 14
TP A R A o A e A TV 3l B R T JRR B 36 FH 3 o 2 R RH MRS 5 77 28 2 AN R TS T 12 o

[0659] & 12

[0660]
Y ESE (%)
16:1*° [5.6

[0661]
18:1°2° 13.1
18:2%%1 68. 7
18:3291% 10 64. 6

[0662] & 20 & B OtDes6. 1 F£ AL T Wy g . FAME 18 i 7COAH L% 43 . B M B s 4
(C18:2) HAkA v —C18:3. Hik¥a Rt BIHTE =4 -

[0663] & 21 KB MAFAE OtDes6. | B 43 BIMEWIHER (= LA) Fl o — WHRER ( = ALA) #%
ULy — WRRIR (= GLA) -+ /\B G iR (= STA) (KBl 21A M C) o K 21 i n™
A6 EMLFIE OtDes6. 1 520 H FEM-GIM-8E(1) A 6 ZEMEF PSE1 (Zank %5 2002, Plant J. 31 :
255-268) FIsk B = MM H A5 EMUFIEE PtD5 (Domergue 25 2002, Fur. J. Biochem. 269,
4105-4113) FIFIAELERN 70 SIAF T ER (= LA) #1 o — W HREE ( = ALA) #4074 —
Y — WHRER (= DHGLA) AIAEA VMR ( = ARA, B 21B) BLA ™4 &+ )\ UG R (=
DHSTA) F1 B TR ( = EPA, & 21D) . & 21 {E M Hh & B 4 4F 4E A 6 GEHEF PSEL I
JLF 52 B A6 KA OtDes6. | [ M =49 GLA FT STA 73 3 4iE i LA 2= DHGLA Al
DHSTA. & TR A5 EHUIAING PtD5 BHAT F AT LL43 517 A2 ARA AT EPA [FIFEZ AT . K
24 259 —30 % PR ZEAH B A4 S (1 2B AT D) .

[0664] 3£ 13 A E wER Ostreococcus Fe /1N I HE % .

[0665]
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[0666]

88

84/121
) Ostreococcus tauri 548 fo &
Bl
B | Cyt.
£ AR bp |aa | |B5 His & 1 | His £ 2 His & 3
A4
Oth4 |1611|53 |* |HPG |HCAN |WRYHHQVSH | QVEHHLF
6 |48 |G H H P
Fa
5
| | AS B o
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OtD5.1 | 606 |20 | & |- - - QVVHHLF
1 |48 P
Fo
B
AS
OtD5.2 | 714 [23 * |- - WRYHHMYVSH | QIEHHLP
7 |48 H F
Fa
i
A6
OtD6.1 | 1443 (48 |+ |HPG |HEGG | WNSMHNKHH | QVIHHLF
0 |48 |G H P
Fa
B
OtFAD | 1086 | 36 |Al12
2 1 | = |- HECG | WQRSHAVHH | HVAHH
48, H
Fa
B

[o667]  Stifh 33 « MBI B i b v e 25 ML AN i 2[R

[oses]  (EfR<yIEF (His &, 2 0LFE ) HUHIB) N L2 E A 0P 51 b B O <5 X S0AT AE B
HaE B P e E (ERIEES) ) AR N R AN P RE8 . FRaan |

[0669]

FEEI 44 R |SEQ 1D ZIEIR | R

TpD4 SEQ 1D NO :103 503 A =4 F
TpD5-1  |SEQ ID NO :99 476 A —5 F T
TpD5-2  |SEQ TD NO :101 482 A =5 J i FI
TpD6 SEQ 1D NO :97 181 A —6 N

[0670]

TpFAD2 SEQ ID NO :109 131 A -12 L FNES
Tp03 SEQ ID NO :105 118 -3 FHIFIEE

[0671]  FEFFURUIT -

[0672] A& HI A doml B R M BE B B AR &0 B0 FF HoAE 100w L AL ZE K B B IF

H —20°CHRA7. & BIEH4 DNA BEF PCRYED MY . LLAmt 77 AGEEEAH IG5 1R Ti45 5 |4

AU B SRR G S T T S AR PR B BEICE 791 (Kozak, Ce111986, 44 :283-292) o 7E
89
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B0 FAE AT 10 1 AR A0 200 u M dNTP. 2. 5U Taq & BEAIEEA 514 100pmo] T 42
P50 1 AR AR S T TpDes DNA (3738, PCR (I4FIN K 155 95°CAR M 5 0 8h, HJm h
94°C 30 #0.55°C 1 43 BhHILE 72°C 2 7391 30 AMEES, T 72°C 10 73 B4R AP IR
[0673]  SEjlifs] 34 - I I RE T S YR SR 1A R TR ) e e

[0674] Ay SR Ak AR % g B v 2% VORI B T e, K 25 B DNA B ] EHE v [ T pYES2. 1/
V5-His=T0PO (Invitrogen) FJEFLHER] 5T GALL B 5l FHITIE, 74 T AHM AT pYES2. 1
FLE o

[0675]  ERIEEZRE 334 £ PLE 4K pYES2. 1-TpDesataurcsen 22 HLZF A, (1500V) #4k, 4%
F & A pYES2 B4R BEE AR BT o LV IE BELE RN T 2 %6 il 25 B 1) ok 2 PR W g
156 FEARREFRIE (CMdum) BIE TR Eik$e. EFE)G, AL A AR Tt —
pa i PPN (4 [ S PN

[o676]  TEAE—1HUL T, A 1 ZRIK Tp EUIHINE, 5Sml BHEMNIN 1 2% (w/v) H5F-BEAAEHRZ PRI
WE F) CMdum 15 75 FE 20 B RS 70 2 B 568 AT IR SR B e A AR e ih 1 HLULAE S ) B 200 #445 30°C
WHE 2 Ko RGH bml AT 2% K5~ HEF0 300 w M 2057 FR 1K) CMdum ( JCPRIERE ) A
WG FR LIS FEW A ODgo0. 060 BEIRIEM TN 2% w/v) 1IHEFE . WMFEWT
20C FEE SPIE 96 /DI

lo677]  SEjtifs] 35 AEA P Ah e S MR RIS (K 2R 18 50k (1K) 5T %

[0678] =/ T ALT pSUN-USP [ 51— P AL Bk FH T #e A A4 . Ay ikt B (7, 48 H PCR [7)
gnf AN 57 13w A Noll VI & SN IS 4N RUEFIRER 57 3’ X
BT

[0679]  PCREEY) (GO 1) HIZLAY, -

[0680] 5. 001 1 A54K cDNA

[0681] 5.001 110x ZZ¥H (Advantage 525 ) +25mM MgCl,

[0682]  5.00 1 12mM ¥ dNTP

[0683] 1.25u 1 M54 (10pmol/ 1 1)

[0684] 0.501 1 Advantage 55 B

[0685] {#H Tk H Clontech [ Advantage BG4

[0686] PCR [V 4514 :

[o687]  JEKIRSE :55°C 1 7rh

[o688]  ARMEIR AL :94°C 1 43

[o689]  SEfHIRLSE :72°C 2 434

[0690]  FEIIREL :35

[0691]  PCR ;74 5 PR A MEBE Not137°CH F 16 /NI o FHA) KX AA pSUN300-USP BAFJHE
Jr AR E o G I TR BE RS UK 73 PCR P AN A I HoU N AH R K DNA 7 B DNA
it Qiagen B AR G4z TG Ui i 2040 . B0 5 R 3R PCR =9, AT 12K
H Roche HYPRIEIERSRF G LMEIERL . 19 21 550N 20 0 FP RS2

[0692]  pSUN300 2 Ji ki pPZP BIRTAEY) (lajdukiewicz, P, Svab, Z, Maliga, P., (1994)
The small versatile pPZP family of Agrobacterium binaryvectors for plant
transformation. Plant Mol Biol25 :989-994) ., it ] pSUN300 H 3 AME & EcoRT H B¢
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i) USP J& 21 M pSUN300 #7527 pSUN-USP. il A 15 5 42 2K H AR JE AR AT W Ti TR ) B2
WETEERTII A ES (ocs Z1ET-, Genbank Accession VO0088) (De Greve, H, Dhaese,
P., Seurinck, J., Lemmers, M, Van Montagu, M. Fll Schell, J.Nucleotidesequence and

transcript map of the Agrobacterium tumefaciens Tiplasmid—-encoded octopine
synthase gene J.Mol.Appl. Genet. 1(6),499-511(1982), USP )2 &I  Xf W T 2f 1-684
7 A% R (Genbank Accession X56240), HoH USP & K AE4m i X 1) — 58 20 A7 7E T USP
BT 684 WAL /MK B Bl BE LA B SRAS ) T7 FRUAES | (Stratagene)
2 4 i w51 4 (51 % F %) :5° —GTCGACCCGCGGACTAGTGGGCCCTCTAGACCCGGGGGATCC
GGATCTGCTGGCTATGAA-3 ;SEQ 1D NO :143) W i IEAEFrAE /7 VL PCR I N HE . iX - PCR v
Bt EcoRI/Sall P HAfi A7 0CS %1119 pSUN300 Ak . H =2 T 44 4 pSUN-USP
TR o 3K FA) it A ] T H AL FL R T« 3 32 S MR SR JBR 1~ o

[0693]  SZJfh 36 :Tp LM FINGEAENE BEH 0K IE

[0694]  LnsEHis] 4 o FrdtiA B FORE pYES2 R pYES2-TpDesaturasen $5 A0 I FELELL LN 77
AT -

[0695] =k 3 FEFEWEE R4 M2 B0 (100xg, 5 204h, 20°C ) 3k FF LA pHS. 0 [¥) 100mM
NaHCO, JE¥: CABR 55k 1 I B 7R 5 MR D e« IR IDI R FR AR (FAME) AP BEGH LU e 2 1R
AR 53 fVE R ) 2% . ARG B I, 40 BRUTEE S 2ml [F) IN BRER (K I REE R 296 (v/v)
AR AT BE 80°CHRLTT | /NI FAME DUA vk (PE) $2EX IR, ZE—1H 00 B Bk LR AT
AR W, A HLAH L 2ml [ pHS. 0 1) 100mM  NaHCO, F11 2m1 Z5HR/K4E%— K. BiJ5 PE AH
LA Na,S0, T8, /RGP 28 & 100w 1 PE Wit % i 75 25 45 1 KO8 FL B A AG I 245 17
Hewlett—Packard6850 S AR HEA [ DB—23 404 41 (30m, 0. 25mm, 0. 25 1 m, Agilent) &0
T o GLC T &RAFUNT SR IP HSIRAE IE 8 LARE 435 5 C 138 & M 50°CFH 42 250° 7 Hix
JEAE 250°CHERF 10 738 (£REFF) .

[o696] 15 5 il ik b B AH MY 1Y JIE U5 1R A #E T (Sigma) 5 AR B W [A) LA %5 e 6]
7F Napicr FI Michaclson, 2001, Lipids. 36(8) ;:761-766 ;Sayanova %&,2001, Journal
of Experimental Botany.52(360) :1581-1585, Sperling %%&,2001, Arch. Biochem.
Biophys. 388(2) :293-298 Fll Michaelson 2§, 1998, FEBS Letters. 439 (3) :215-218 iR
TIERN T

[0697] S 37 AR Mg B i 2L VAN Th BE KAk

[0698] 25V FU 1) JEC s e 14 W A P B K i d A A A (5] e BE ) (WL v [ 5
ot R R R T R 2R A SIS 5] ) W . e RRRT S MR I S 1 RT AT W093 /11245 h
A 15 EHFIEFHIRER W091/11516 Rt A 12 EHIAIEEATFEIR ;W093/06712.US5, 614, 393,
USB, 614, 393, W096/21022, WO0021557 Fl1 W099,/27111 H &%f A6 2= M FEG [ Hidk ;Qiu 25,
2001, J.Biol. Chem. 276, 31561-31566 % A 4 2= 11 F1 [ (¥ 4 iR ;Hong %%, 2002, Lipids37,
863-868 I A5 KM MBI HiIA P B,

[0699]  PRPEMFEGHKIFEMATH AR LR / ORY + 79 ) * 100] WNFALEELH.
[0700]  LLARE 14 F1 15 A28 vo G R Bl 15 25 VR R 4 A8E W o

[0701] 3K 14 22 Tl MR T g e 88 25 MR i 174 4 B AR 4

[0702]
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F AU cDNA (bp) |FEHAJE (aa) |Cyt.Bb |llis & 1|llis & 2 llis &5 3
TpD4 1512 503 HPGG  [HDGNH [WELQHMLGHH  [QIEHHLFP
TpDbh—1 1431 476 [IPGG [IDANII  [WMAQIIWTIIII QVEIILI'P
TpD5—2 1443 482 HPGG  [HDANH [WLAQHWTHH QVEHHLFP
TpD6 1119 181 HPGG  |HDFLH |WKNKHNGHH QVDHHLFP
TpFAD2 (d12) 1305 434 HECGH |HAKHH HVAHHLFH
Tp03 1257 419 HDAGH |WLFMVTYLQHH [HVVHHLF
[0703] %Mi%%%%%@ﬁﬁ%ﬁﬁﬁuﬂiﬂﬁ@ﬁﬂ P
[0704]
Des. GDNA (bp) [#ME+1 ST 2 % — Blast Hit Hom. /Iden
TpD4 2633 496-1314 [1571-2260 |piFEAr @ D4—des [66%  /43%
TpD5-1 [2630 190-800 900-2019  [#F57L D5-des 1%  /62%
TpD5-2 [2643 532-765 854-2068  [#BF57 D5—des 72%  /61%
TpD6 2371 379-480 630-1982  [#B 457 De—des 83%  /69%
TpFAD2 [2667 728-2032 #FE % FAD2 6%  /61%
Tp03 2402 403-988 1073-1743  |Baft 4t Fad2 49%  /28%
[0705] =k [ Ostreococcus FIFFHEELIT A 12 F2 10 RN 5L R He 0] #2 LB 32 A2 11 S 15 215100
Hb w5
(07061 S {1 38 : AR JTCE T B 583 1 P o, [ JuE {FP B 35 (R
(07071 {EARIEPITIEREA AL GRS A 6 ZE (S P A0 2 (e e 5L R ) 4l B

N, i AEFE N E R E (Genebank) A8 2R &85 JHF A N FAR S X3 ( WAL F£41 SEQ 1D
NO : 115 F1SEQ 1D NO :116) , 7] %5 5 1 4r B He e AR WAyt i) He & b Ml o ] s A 5 3 ) 337

53 5 T AN TORE 0 B 20 5 SR IR 1 LB TP A1) IR LS R H) 0 B
[0708]
EEAZFE | Genbank No. SEQ  IDNO: IR
ELO (X1) JEVNTUkE |BCO44967 117 303
ELO(Ci) Iy I |AK112719 119 290
[0709]  FEYHNJINEE ¢DNA 7o % M NTH( E 72 9T AT ) [genetlic and genomic Loolslor

Xenopus research :TheNIH Xenopus initiative,Dev. Dyn. 225(4),384-391 (2002) ] 4515 .
[0710] 3% 78 ¥ 34 cDNA 73 [ M Kyoto K %% [Satou, Y., Yamada, |
Takatori, N. , Kawashima, T. , Sasaki, A. , Hamag n chi, M. , Awazu, S. , Yagi, K. , Sasakura,
, Lshikawa,H. , Inaba,K. and Satoh,N. “A cDNA resource fromthe basal
chordate Ciona intestinalis” JOURNAL Genesis33(4),153-154(2002)] 315,

,» Mochizuki, Y.,

Y. , Nakayama, A.

[0711]  SZHEf] 39 Wik 7 Y5 3R 04 B 3R TR () 3 [
[0712]  ZE{HEE DNA ZERF—15 3 FLEL 1w 1 cDNAL200 1 M dNTP.2. 5UAdvan tage 5% -5 B

P4 100pmol F A1 50 o 1 AR 1, PCR B4R 5 56 95°CAZ M 5 434h, &
94°C 30 F2.55°C 1 A3BhF1 72°C 2 4380 H 30 NMEER, Tl 72°C 10 AP R e 2 IR,

[0713] DA R EAZE IR A T o R R TSR IE 174 1 PCR .«
[0714]

HLE 44 AR AU SEQ TDNO -
FL.O (X1)SEQ TDNO :121SFQ TD NO :122

HJah

ElkZiE2d
F :5” “AGGATCCATGGOCTTCAAGGAGCTCACATCR 57 —CCTOGAGTCAATGGTTTTTGCTTTTCAATGCACCG
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|ELO (Ci), SEQIDNO :123SEQ ID NO :124 |F :5” —“TAAGCTTATGGACGTACTTCATCGTR :5° —TCAGATCTTITAATCGGTTTTACCATT |
[0715] “F =1EM5I4, R = H54

[0716]  PCR ;=4 Ly 8% £} ¢ ik 24K pYES2. 1-TOPO (Invitrogen) HR3E 1% 7 16 BH 21 °C &
B 30 4r%h, IXHEES T S A A B (Invitrogen) 3% 1L M 2K N PCR 7“4,
EHRE AL KWk B DHS o 4. & 3 09 w198 (8 1k PCR %8 52, JFURE DNA JiE ik Qiagen
DNAeasy 1RSI &3 B I HEW LS . ARG IEMBI A& L ZE £l (1500V) F5 40 NEEREPE
INVScl (Tnvitrogen) » “PATHALZS A pYES2. 1 VE XTI . U B BEAC RN T 296 7]
ZEp R ) R R IE RS ) 58 A R A S R 3L AR . BEAE A8 T IR WS IE () 15 8 EL p AR K 40 i &
FHRY R pYES2. 14 pYES2. 1-ELO(X1) Fl pYES2. 1-ELO(Ci) » EFE)T, FERFPE O T Hhik
T AR Tt — P ThRe R Ik .

[0717] S5 40 44 P 7 PE RS IR 2R 18 ORI v

[0718] ™/ T 3L pSUN-USP [ 75— M4k B iA H 5 At ikt H 19, fFER LA F 9l
YxT g E A 5° 37 N Not I PJEIf7 55 :pSUN-ELO (XI)

[07191  IE[5|4 :5° —GCGGCCGCACCATGGCCTTCAAGGAGCTCACATC

[0720] (SEQ ID NO :125)

07211 5|4 -

[0722] 37 —GCGGCCGCCTTCAATGGTTTTTGCTTTTCAATGCACCG

[0723] (SEQ ID NO :126)

[0724] p SUN-ELO(Ci)

[0725]  IC)A 514 :5” ~GCGGCCGCACCATGGACGTACTTCATCGT

[0726] (SEQ TID NO :127)
[07271 I 914 :3” -GCGGCCGCTTTAATCGGTTTTACCATT
[0728] (SEQ ID NO :128)

[0729]  PCRIEEH (BOw 1) MM -

[0730]  5.00p 1 #ikR cDNA

[0731]  5.001w 110x ZZ9¥i (Advantage 285 ) +25mM MgCl,

[0732]  5.00w 12mM [F) ANTD

[0733] 1.25u 1 HM5|4 (10pmol/ n 1)

[0734] 0.50p 1 Advantage S5 B

[0735] f#H] Tk H Clontech H] Advantage &M

[0736] PCR LW 4A| -

[0737]  JR-KIREE :55°C | 7%k

[0738]  ARPEIESE :94°C 1 J0%P

[07309]  SEHIRSE :72°C 2 4r4D

[0740]  fHFRIXEL <35

[0741]  PCR =4 5 PR Pl NotI37°CIRLE 16 /M. FE4)F X E K pSUN300-USP LA [F]#%:
77 AT o M SRR S Yk o B T PCR =4 76 24bp E A I H.UI T AH R 1) DNA
FrBr. HJE1XE8 DNA 8 it Qiagen &R Al A X0 G fac MG my U B 4k . b i R A RN
PCR 7™ #. 18 H] 72K B Roche PR EUEHARF G LA &+, 13 211 iUk pSUN-ELO (X1) #H
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pSUN-ELO (Ci) £2lI/FESE o

[0742]  pSUN300 2 Tk pPZP 47 2E4) (Hajdukiewicz, P, Svab, Z, Maliga, P., (1994)
The small versatile pPZP family of Agrobacterium binaryvectors for plant
transformation. Plant Mol Biol25:989-994) . ifiid [ pSUN300 F14f A4E N EcoRT B
[#] USP J3 &)+ A\ pSUN300 T4 1 pSUN-USP. fill A 15 5 42 ok R AR AF B Ti JBURLIK) 754
AT RN A ES (ocs Z 1T, Genbank Accession V00088) (De Greve, H, Dhaese,
P., Seurinck, J., Lemmers, M, Van Montagu, M. F0 Schell, J. Nucleotidesequence and
transcript map of the Agrobactcerium tumcfacicns Tiplasmid-cncoded octopince
synthase gene J.Mol. Appl. Genet. 1(6),499-511(1982) ., USP JAhFXf . T2 1-684 £71
B (Genbank AccessionX56240), HAp USP FL AR 00 X [ —#0 E 4L T USP B sh 1
Hr. 684 BEZEN NS B 1 R BELAR M BRI SRS T7 #nES |14 (Stratagene) FZEA AL,
(15 1)@ JEAE bR AE T VR B PCR VA3

[0743]1  FIHFH -

[0744] 5 -GTCGACCCGCGGACTAGTGGGCCCTCTAGACCCGGGGGATCC
GGATCTGCTGGCTATGAA-3’ (SEQ ID NO :129),

[0745]  3XA~ PCR J B HH EcoRl/Sall §J#EIFF HAd AT 0CS £k 71 pSUN300 4. H
=42 7 44 K pSUN-USP (K JBURL o ARG 8 4 FH TS AL AUL R 5 YHI 3 S MR BRI R 1 o

[0746]  AnSEJEfA] 6 iR H B REAR T2 BUIE K .

[0747]  SEZjf] 41 :ELO(XI) F1 ELO(CL) TEMERFHIZRIE

[o748] s ids] 4w BT AR K HUFORE pYES2, pYES2-ELO (X1) Ml pYES2-ELO(Ci) $E4L %
BEU N AT 2047 -

[0749] >k LE5FEWRIREREAIMOLE B0 (100xg, 5 4341, 20°C ) KRERFH LA pHS. 0 f 100mM
NaHCO, Bt LLRR LA B BB o R R IR T 2 o IR U7 2 T e (FAME) A% REEH MO D0 veE 22 12 1
PR o A & o ke B, A PTIE S 2ml 1IN BRI AR B R 2% (v/v) —
PA L LE 8O CIRTT 1 /NS o FAME DAAT 7K (PE) $2HUMN IR, FERE—1H LT, BRI ARAT
BRI, AT HLAH L 2ml (1) pHS. 0 1] 100mM  NaHCO; F1 2m1 Z&PR7K e — K. Bl )5 PE AH
LL Na,SO, T4, /LG R 28 & JF A 100w 1 PE BRIC. FF W A8 24 26 A KCHE Pl e ARG U 325 1)
Hewlett—Packard6850 “~{AH (% X 1¥) DB-23 LA 41 (30m, 0. 25mm, 0. 25 1 m, Agilent)
385 e GLC MM 45 - & R b g FE R R LRG3 8 5 C I B A 50°CTHA2 250° I Hiw
JEAE 250 CHERF 10 8P (fREF) .

[0750] % 5 i 1ol BL % AH S 1) I U B2 A vEE L (Sigma) 5 4% BF InE [A) n DA %8 . )
7F Napier FI Michaelson, 2001, Lipids. 36(8) :761-766 ;Sayanova %%, 2001, Journal
of Experimental Botany.52(360) :1581-1585, Sperling %%, 2001, Arch. Biochem.
Biophys. 388(2) :293-298 #11 Michaelson %%, 1998, FEBS Letters. 439(3) :215-218 *H#iiA
TIXMTTIE.

[0751] S 42 :ELO(XI) 1 ELO(Ci) KIZhREZRNE

[0752]  LELO(XT) FAJECAHRR e P A8 X AR MR AR AN R B 07 B2 Jm Dl e (1] 22) o BT PRI A
VAT A 0 R PR BE T m] S A I 3] o SR AR IR BE B o5 B T AR ELOXT) RN =4 1)
BARITER . IXEEIEN ELOKXT) C4tshieMtRis,
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[0753] MK 16 B]LLF tH ELO(XD) BAT 58 R 7L . C18 JaIieAn C20 MR iR 413

FBIGEAR, LB E R T A5 A A6 KA TR o

[0754]  £22 4K pYES2-LLO (X1) PréEAb MM EE T 17 fE TR AR IR FE A IRk th A iR
U P Y AL T e R 2 L g R 1P P e R T 5 R BT 322 FAME S L GIL.C 237 o
[0755] K 16 :ELO(X1) fEEFEEHRIE. ik ¥ AFRBY R (£ FO0 R EL 250 n M

3 I L e
[0756]

HEEEY) 5

ELO(X1) %R AP B Al (%6 )

16:0

A9

16:

18:

A9

18:

wlo|IN|O|w

A9, 12

18:

A6,9,12

18:

A5,9,12

18:

wWlw W=~

A9,12,15

18:

18: 45091215

20 3A8,11,14

20_3A11.14.17

[0757]

246 5t

BLO(X1) e aa Bttt (%)

%5,8,11,14
20:4

15

55,8,11,14,17
20:57”

10

22_4A7,10,13,16

0

~A4,7,10,13,16, 19
22:6

0

[0758]  ELO(Ci) HYJRHFA T AERIETAEMRAAA F I i S g (1 23) . pire
WVAE A i L L A g B b n] N HBAS I B o FEE RIE BE W 5 Bl 1 28 ELO (C1) RN =41

BRI IR . X ERFEE ELO(CL) M 2IThReMERIE.

[0750] 3R 17 :ELO(Ci) fEFFRFHRIERE . I8 T AREB R (£ —FOFLL 250 M

MR ) IR

[0760]
e i ELO(Ci) X ACiaW et (% )
16:0 0
16:1°° 0
18:0 0
18:1%° 0
18 '2A9,12 23
18_.3A6.9.12 10
|g: 3291 38
18:3A9,12,15 25
18:4A6.9.12.15 3

[0761]

A AR 5T

ELO(Ci) X ACiad rseit (% )

90358 112
.

10

20:3A11,14,17 8
20:4A5,8,11,14 10
20:5A5,8,11,14,17 15
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) ©) AT7,10,13,16

22:4 0
A4,7,10,13,16, 19

22:6 0

[0762] 3K 17 ZRMH ELO(C1) HA GGz WIEHIRE 7. C18 G C20 HE BRI 2 | %k
R, EIEHORER R T 28 A5 FI A6 A AR IR .

[0763]  £2%5 K pYES2-ELO (Ci) JREEALKIIEBE TAFAT TR IR I R i 2 A e i AR . iR
U7y 13 P P 2 I 4 s A O 1y R I A 5 1 Bl S IX 8 FAME 38 3 GLC 43 #7 o

[0764]  SZjifh] 43 : M Ostreococcus tauri b4 IE A

[0765]  (EULALPTHEIA I HA A5 ZEMEEIE R A 6 GEAHEGRE T 1 G (B 25 L S B R,
W R E A BUTF PP R ST DI FE BRSO R PIAE Ostreococcus  tauri ¥4I 2R
(ZERWAry)) e RE NI FPnT

[0766]
FE A A HR SEQ 1D IR
OtELO1, (A5 HE{HE ) SEQ ID NO :67 300
OtELO1. 2, (A5 FE{HES ) SEQ ID NO:113 300
OtBLO2, (A6 {E[HE ) SEQ 1D NO :69 292
OtELO2. 1, (A6 ZE{HTE ) SEQ ID NO:111 292

[0767]  OtElol F1 OtElol. 2 KINL T 5 BE LA R IR I LE(HEE (GenBankAANT7156 ;24 26 % [A]
M) B R A AR, 1T OtELo2 FIT OtELo2. 1 KIL T 58 #¢ Elo (PSE) & R FE R IAH
I [ 25 36 % [Rl—PE 1 ( FJ tBLASTn SLVAHEATLEXT (Altschul %%, J.Mol.Biol. 1990, 215 ;
403-410)) .
[0768]  WEAHIEEZ a1 T 7 Xk -
[0769] F25EHARY 40ml Ostreococcus tauri IEFEWEA LSO I HITEDIAE 1001 1 XUZ&
K EEIFF 20 CIR(F. 5 FIEEZ DNA ZEF PCRyEY 1. PLUntt 7 Uk TH N5 19
AAEIR 51 BLE B W T sl e B LA 1741 (Kozak, Cel11986,44 ;
283-292) . fERF—MEOU I 1o L AR TI4 M. 200 u M ANTP. 2. 5U Taq & BEFI 100pmol
FEAPG I T80 50w 1L AR SEE T OtELo-DNA R4 1 . PCR B4 4nR - 7958 95 C A4
543 %h, Hin o 94°C 30 #2.55°C 1 23 BhH1 72°C 2 23401 30 ANMEIR, Bl 72°C 10 82K
O CiPIZLs N
[0770]  SEJAF] 44 «FRE T Ui R IE R IE UKLV T lE
(07711  JHRAF Ostreococcus tauri ZE{HNEHIZ)BE, %% DNA B P] 1524 70, % T pYES2. 1/
V5-His=TOPO (Invitrogen) WJ2-¥LMEnl % 0 GALL J538)F F¥F, 7=4 T pOTEL, pOTEL. 2,
pOTLE2 F11 pOTE2. 1 L.
(07721  WIFEZEE 334 ¥E43 B LL#A& pOTE1 . pOTE1. 2.pOTE2 Fll pOTE2. 1 £2 . ZFFL (1500V)
oAk 2 AR pYES2 FALIIEEREHAEXT B . AR AL IIBERELE RN I T 2 %6 % 28 B HL B =
FREE ) 56 A AR 7 (Mdum) e AR Bk £ IEFE )5, TERRIE 00T kit =il
WH T2 DhRe eIk,
[0773] ik Ot ZE(HIEE, fEEEMH LR AT oml FHAMIN T 2% (w/v) #8 T-HE{H B R LT
() CMdum 35 77 ZE 20 e iR TRS 7738 1 5 DL I B IR AL AR e o HLLLB: 53-8 200 #4478 30°C Il
T 2 K. )54 5ml AMINT 2% H85HEF0 300 u M Z Fig I BRI CMdum ( JCIRERE ) ¥ 1A 1%
FEIE DA TR TR 2 ODgoo0. 05. BEMIRILHE TN 2% w/v) FHWEH T Wit —
0 20°CHE 96 /AT,
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[0774]  SEJEA5) 45 AH A i e VLR A IR 3R 1A TURL IR s

[0775] 7/ T 3L+ pSUN-USP [ 7 — ik AL iR FH Ay . Bt H K, AFH PCR )
gt A 5" F1 37 SN NotT YIEIAL &5 o X HIS 475 0tE1lo1,0tElol. 2.0tE102
F1OtETo2. 1 115 F1 3" XIEHTA.

[0776] PCREEY (50w 1) BIALAK -

[07771  5.00 1 | #5547 cDNA

[0778] 5.001u 110x 22" (Advantage 25 ) +25mM MgCl,

[0779]  5.00 u 12mM [1] ANTP

[0780] 1.25u 1 &A5 % (10pmol/ 1 1)

[0781] 0.50u 1 Advantage &5

[0782] f#H] T >k H Clontech K] Advantage &

[0783]  PCR i fv 441

[0784]  R/KIEFE :55°C 1 Jp%P

[0785]  ARPEIRSE :94°C 1 Zp4D

[0786]  ZEAHIRE :72°C 2 7roh

[0787]  FHIRIREL :35

[0788]  PCR ™45 MR HIVERG Not 137°CHELH 16 /N o FE AR 1K pSUN300-USP LARFE /7
AT o W5 18 ok B B e B WL Uk 73 B8 PCR = W A28 44 3 H U S AH VK DNA J B . DNA J8 it
Qiagen EERZ i RF £ 14 KE & Y Ul B 2040 o L5 BB AR R PCR ™) . A A T 2K H Roche
By 4 2 1R ) e DUE & 3% . 15 A FURL pSUN-OtELO1L . pSUN-OtELOL. 2. pSUN-OtLELO2 I
pSUN-OtELO2. 2 &8 JFiESE .

[0789]  pSUN300 & it ki pPZP K744 (Hajdukiewicz, P, Svab, Z, Maliga, P., (1994)
The small versatile pPZP family of Agrobacteriumbinary vectors for plant
transformation. Plant Mol Biol25 :989-994) . il [n] pSUN300 |14 AN AE A EcoRT 7 E&
(] USP J3 Bl M pSUN300 fi74= T pSUN-USP. 1l A 15 "7 42K AR AR5 T1 Fuki it &= 1A
WEBSEREIIN A 25 (ocs Z11- 1, Genbank Accession V00088) (De Greve, H, Dhaese,
P., Seurinck, J., Lemmers, M, Van Montagu, M. FI Schell, J. Nucleotidesequence and
transcript map of the Agrobacterium tumefaciens Ti plasmid—encoded octopine
synthase gene J.Mol. Appl. Genet. 1(6),499-511(1982) , USP B &) %W 155 1-684 £7.11]
¥ (Genbank AccessionX56240) , Hirp USP JEAAES0 A5 X ) — # 43 AEAE T USP JB 3h ¥
M. 684 BIEXT KN USP A 3l 7~ BL AR BRI 3RAS 1 T7 FrifET 4 (Stratagene) FIZR
G5 | A S IR R AT T PCR N Y .

[0790]  TIMFH)

[0791] 5’ —GTCGACCCGCGGACTAGTGGGCCCTCTAGACCCGGGGGATCC GGATCTGCTGGCTATGAA-3’,
SEQ ID NO :130

[0792] XA~ PCR A B3 A EcoRI/Sall PIiEl I Hed A7 0CS #1571 pSUN300 #ifA. H
=T 440k pSUN-USP BIBURE . IXFiAa A T4 AU R 1« S IR B0 R 5

[0793] iﬁﬁm 46 :0tElo1.0tElol. 2. 0tE102 1 OtRE1.02. 2 7EREEE KR 1A

[0794] 1 92 JifE 1 15 vh B df & 1 B i kL pYES3, pYES3-0tELO1, pYES3-0tELO1. 2,
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pYES3—0tELO2 F11 pYES3—-0tELO2. 2 # Ak 1% £F #2401 77 R0 HT -

[0795] =k A ERFEWRIMNERFAMZ B0 (100xg, 5 7048, 20°C ) ek IF LA pHS. 0 i) 100mM
NallCO, YLk CABR 53R W S R S5 IR DT B . IR IR FF e (FAME) AT B 4 P e 22 R Tk
TIE 43 R AR R ) 4% . A IR0 B i, i UTIE S 2ml ) INGRER I T REE R 2% (v/v) =
AL e 80'CIRE | /AT FAME BLAT R (PE) $EHUMIR. ERE—IH LT, AR RAT
LRI IE TR, AT HLAHEL 2ml 1 pHS. 0 1 100mM  NaHCO, F1 2ml ZEPE/KBEE—IK. Bf)5 PE AH
LA Na,SO, T8, ZER N 28 & JFH 100w 1 PE Wit A% 7 75 358 85 A3 KM v B A ks 00 8% 11
Hewlcett—Packard6850 “AH AR (X ¥ DB-23 E4HE £ (30m, 0. 256mm, 0. 25 um, Agilent) H
S e GLC A HT 4 AH I T W PSR B e B 4 LARR 438 5 C G B M 50°C TH 22 250° F H 5w
JEAE 250°CHERF 10 438h (fRFE) .

[0796] 15 5 i ik bb % AH MY (59 0B B BR A ¥ & (Sigma) 5 £7 B9 B 1) i DL %5 2. 9]
ZE Napier F Michaelson,2001, Lipids. 36(8) :761-766 ;Sayanova 75,2001, Journal
of Experimental Botany.52(360) :1581-1585, Sperling 2%,2001, Arch. Biochem.
Biophys. 388 (2) :293-298 Fll Michaelson 2§, 1998, FEBS Letters. 439 (3) :215-218 H{#iR
TR

[0797] ST 47 :0tElol. OtElol. 2. 0tElo2 F1 OtELO2. 1 [ ThRE-&AF

[0798]  OtElol [KJRCAHY S 4 AE R I FIAE AR A R IR U R J5 e (36 18) o PRl (K))i4)
TEA A LB IR R ] NS HURT I B o $E BRI RE R 7R 5 i T 7E 8 OtElol RNV =iy
HEIWTIR . IXFEEREEE OLElol 128D et K ik .

[0799] 3 18 32 AH Otllol F1 OtElol. 2 BAT A R HE 5 M. OtElol F1 Othlol. 2 H #E
FE C20 BRI IR — 10 Fdi iR (18] 24A.24B) FOAEAL DU IR ( 1&] 25A.25B) , {HR G 4iE (H#
w =3 FAAI) AW LR

[0800] K 18 K BI[FEIAFEIAGITER LLER, L/ OtELol F OtELol. 2 4] A5 7 F H 4% XUEE )
C20 2 ANYLF0 G I B8 B SRy 5

[08011 73 Uil FH#X A4 pOTEL B pOTEL. 2 %4k [ % RELE A7 77 P HE U7 B i) SR AR5 R b AR
Ko R TR B 0 ok %o 5 HE4H M 0 TR P R I 40 A E FH -6 1o B J5 3 256 FAME 3@ ik GLC 43T o
[0802] OtE1o2(SEQ ID NO :81) F1OtElo2. L (SEQ ID NO :111) [ s itk A6 38 15 F 4 mg
A FEITR R 5 (38 19) o P R4 70 4 30 4 ZE Rl e B rh n] N SR 21 J5 5
PRI RE s A Al T VB OLELo2 N =B AR I R o X RS ThRe R IA T 25 OLElo2
FlOtElo2. 1,

[0803] £ 18

[0804]

94/121 ;T

Re BRI
16:0

16:1°° - -
18:0 - -
18:1%° - -

OtElol ¥4 (%) OtElol. 2 ¥1kE (%)

[0805]

JIE i PR e

18:1°"

OtElol ¥4b# (%)

OtElol. 2 ¥4k (% )

18: 25012
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56,9,12
3 — _

18:
18:
20:
20:
20:
22:
22
[0806] % 19 7 T 4E{H OtElo2 Fl OtElo2. 1 % 22 Fl IS I B (M e e e k. OtLlo2. 1
MIyE M B = .

[0807] ' HH#K{A pOTE2 ¥ pOTE2. 1 73 A A& AL B BEAEATAE TR B I BRI B A5 i R Hh AR
Ko B2 B B ack o) 56 28 4 A 1) B 14 B I o0 B FH 5 e B S I 28 FAME 8 3 GLC 43T o
[0808]  fEFK 19 " B /R[KBEIETEIE 2R ] OtE1o2 FI1 OtElo2. | 4372 A6 SEfHHT.
[0809] K 19 :

[0810]

A5,9,12
3 —

A8, 11,14
3

55,8,11,14
4

5A578711,14, 17

6 8.0
6 638. 6

AT,10,13,16
1

~ A4, 7,10,13, 16, 10
6

i W R )
16:0
16:1%°

16:
18:
18:
18:
18:

OLETo2 #:4b2 (% ) [OLET02. 2 #4{b2E (%)

A7,10,13
3 —

0 — —

1A6

1A9 —

A1l
1 —

[0811]

39,12
2

18:
18:
18:3A5q9q12 _
18:
20:
20:
20:
20:
22:
22:
22
[0812] & 24A-D 3% & 75 T OtElol (B) #1 OtElol. 2(D) X+ R B s, X7

(AL C) RERIEM=Y (22:5w3) .,
[0813] & 25A-D 435 5 I OtElol (B) 1 OtElol. 2(D) A {EAE VYA IR ZEf, X BE (A

C) REIRIEM =) (22:406),

56,912
3

AG,9,12,15
4

o 811,11 —

A8,11,14
3 —

Ab5,8,11,14
4

55,8,11,14,17
5

A7,10,13,16
4 —

5 A7,10,13,16,19

~ A4, 7,10,13,16, 10
6

[o814] SR 48 « AR/ NAREANTU e T o [ AT P B2 4]
[0815]  fEASHIE BT PR 19 AT A 5 SEATEEIE PR A 6 SEAF Bl I 1 S 17 L A 1) 5l )

T IR R E AR IR B ATAE 4B R 2 (Genbank, #R7E EST 3C)F ) HH2EE
o3 IR B AU ST AL R R AR N L PP A . RSN

[0816]
e R 48 SEQ ID IR
EGY1019 ( 40/ ) |SEQ ID NO :131 262
EGY2019 ( 40/ #8823 ) [SEQ ID NO :133 262
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At3g06460 (FLrg ¥ ) [SEQ ID NO :135 298
AL3g06470 (FUAFF I+ ) [SEQ ID NO ;137 278

[0817] 440 /)Npitise e A M d5e a1 7 X T B
[os18] 4f /N £ #E 1224-5/25 ¥ M Sammlung fir Algenkulturen Giittingen
[Gﬁtﬁllge]l collection of algal cultures] (SAG) 3RE . ZRAEREFREE TT (Calvayrac

R Ml Douce R, FEBS Letters7 :259-262,1970) 1T 23°C LA 8 /i /16 /NG JE Y (Ohi

R 35mol s—1m-2) A K 4 R,

[0819] A2k H Qiagen [¥) RNAeasy i f] & (Valencia, CA, ZE[E ) 4355 T VU H ik 104 E 55

FEWETE RNA. SRR IRAL RNA (mRNA) AT EE —dT— 2T 4E 33 NIX PPl RNA 170 B (Sambrook

%5,1989) o IXFl RNA {8 2K [ Promega [108 4% 55 5 40 150 & AT 106 % 3% 3F HOW L&

cDNA FEE ANZAA A ZAP (lambda ZAP Gold, Stratagene) . #RJGiXFH cDNA R 5 i) 1 7 1o vt

AH 2 A0R2 LU= A2 B0k DNA, Ff HLA e R LB AL 7 77 =CEAT 38 43 U7 » mRNA BA PolyATract

ARG (Promega) M EL RNA WP 4r B9, JX Bl mRNA 4# A Marathon c¢DNA 47 38 3%57 &5 (BD

Biosciences) MEAFdliE w1 Ut BHIIAT IO FE S I Hak e T AN T8k 2R 51Xl cDNA LA

TS 57 1 37 RACE (eDNA R PRigEy 14 ) 77vEm PCR TTRE R IE ik .

[0820]  4HULRE I+ AL M NEL an R 77 A sRE

[0821]  MAALERIZH DNA JF4f, A TOX PR BRI A0 5 4007 A2 B nl Al 57 FT 37 g o

[0822] ¥ Chrigwin % (1979) [Y 5 iEM T MPIRT I 43 B S RNA. 21 HER KR A v

T A A AR 22 i AL PR ST 3T CHRTT 16 43%8h. B0 5 (10 738k, 4°C, 12000 X g)

B EVE I RNA LL 0. 02 AAFH 3M pHb. 0 11 LIRENAN 0. 75 AL LWEAE —20°CPTIE 5 7Nt . 2R

JE LRGBS LA, B RNA B T RS0 ARG R tml () TES #P, 3F HLUL L A5 AR Iy / S5

B 0T HBA T A5 AR B G B2 Bk, RNA L 2.5M LiCTl PTiE. RNA LR E O JF H

2 80 % L MEPEI G ER T 7K . cDNA U1 Sambrook 25 Frditi iR & %, 3+ H CART AW 5 134T

RT-PCR. 4 PCR y= 442 W8 X 75 1 BH v 8 A0k pYES2. 1-TOPO (Invitrogen) »

[0823] S 49 PRk Ui I8 R 1A ok ) Tl

[0824] DK 1EK H #L14 I LE A B 1K) Ih BE, ¥ BT i 18 1) DNA ¥ 1] 332 4IE o2 B 4% pYES2. 1/

V5-His—TOPO (Invitrogen) K V-FLHE P[5 FHT GALL B3+ Fif, 42T pAt60 Fil pAt70.

[0825]  iRFGIEE5F 334 B4 T LLE AR pAt60 Fll pAt70 S HEZFFL (1500V) 44k, 25 3k

pYES2. 1 H AL IR IER Mo AL BETE AN N T 2963 A BB 61 = PR IS IE (1) 58 4= 5k

A¥EFREE (CMdum) BEJE AR FIEFE. &G, RSN FEE = N+ — 201

haetERIA,

[0826]  JHKik At ZEHNE, FEREAPIEOL XS 6ml HAMIN T 2% (w/v) Mo HEEER = PR meE

() CMdum 6817 135 272 365 41 38 1) TIR% 970 365 17 510 DA 2R B 388 10 e Ak A e Bb 3 L1 A4 20 b 200 $5 7E

30°CHIH 2 Ko

(08271  #KJ5 Bml I T 2% HEF-HEFT 300 u M 2 R AR FRIK) CMdum ( JGPRIERE ) W ARG T

FLLLTURT IR Pl 22 ODg,00. 050 BREFIFRIABEIT A 2% (w/v) EFLHEE S, K25

20°CiL B 96 /i

[0828] S 50 :pAt60 FII pAt70 {EREREH IR IK

[08209]  LnSEJEAs] 5 o FriiR (K HH BTRE pYES2. 1.pAt60 Fl pAt70 #AL N B2 4o 77 o3
100
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My -

[0830] =k A EIEFEMIHINE BRI MUE B0 (100xg, 5 23 8h, 20°C ) 3k I LA pHS. 0 ) 100mM
NallCO, YLk CABR 53R W S R S5 IR DT B . IR IR FF e (FAME) AT B 4 P e 22 R Tk
TR o i E R 25 o IR BE H R, iR D0E 5 2ml ) IN R BRI B A 296 (v/v) —
AL e 80'CIRE | /AT FAME BLAT R (PE) $EHUMIR. ERE—IH LT, AR RAT
LRI IE TR, AT HLAHEL 2ml 1 pHS. 0 1 100mM  NaHCO, F1 2ml ZEPE/KBEE—IK. Bf)5 PE AH
LA Na,SO, T8, ZER N 28 & JFH 100w 1 PE Wit A% 7 75 358 85 A3 KM v B A ks 00 8% 11
Hewlcett—Packard6850 “AH AR (X ¥ DB-23 E4HE £ (30m, 0. 256mm, 0. 25 um, Agilent) H
T8 e GLC T4 F N T SR P ISR RS BB A LR 43 B 5 C 38 & M 50°C 42 250° 7F Hoix
JEAE 250°CHERF 10 438h (fRFE) .

[0831] 15 5 1 ik Lk % AH MY 19 5 7 BR A% i (Sigma) 5 R B8 B W) DL %5 e 41 o
1E Napier F Michaelson, 2001, Lipids. 36(8) :761-766 ;Sayanova 2%, 2001, Journal
of Experimental Botany.52(360) :1581-1585, Sperling 2%,2001, Arch. Biochem.
Biophys. 388 (2) :293-298 Fll Michaelson 2§, 1998, FEBS Letters. 439 (3) :215-218 H{#iR
TIEFRN T

[0832]  =jiifs] 51 :pAt60 F1 pAt70 [KIThEE L 1E

[0833] LI At3g06460 Fll At3g06470 [KYICHHT S AR R AL FIAE ML) 2 Fif G 107 R Jis DM o
(K 20 & 26) o PITHRAA] )BT 4250 5 5 R I B A Rl RS i 1), % BE PRI BE S oR 70 il O e T
YEN AL3g06460 Fl AL3g06470 FELR = MRIH TR IR o IX B IRKIX Le L (RIA3 2] T Dhfie R ik .
[0834] 3% 20 :LPA 43 51| & 4E{ i At3g06460 Fll At3g06470 JEAH . 7EME4R 250 u MEPA 2 )5,

IO S5 B BRI

[0835]
AR B IERTEE | C20:5n-3 & F | C22:5n-34F
At3g06460 | EPA(C20:5n-3) | 20.8 0.6
At3g06460 | EPA(C20:5n-3) | 25.4 1.1
EPA #4810 % At3206460: 3.0% At3206470: 4.1%

[0836] & 26 7R 20 :5n-3 LAEMEY At3g06470 753 T 4EM .,

[0837]  SHM 52 : N = FH 4 T T b oo [ SiE (il

[0838]  FEASHIIE AT HEA K B A 6 ZEMH GRS 19 2 (i 25 R I 5 B B ANER 15747
HR RS DXIT 4R, AR T 15 37 5 14 9 X Les |08 ik PCR 773 H T i 4 e 5 ) (1Y) cDNA
X

[0839]

ElkZES FFFI 5 -3 Filh EISAR =8
Phaelo il 4 514 1 |AA (C/T) CTUCTUTGGCTUTT (C/T) TA (SEQ ID NO :185) NLLWLFY
Phaelo /551 % 1 [6A (C/T) TGUAC (A/G) AA (A/G)AA (C/T) TGUGC (A/6) AA (SEQ_ID NO :186) FAQFFVQ S

[0840] L5 A% T IR WAk B 48 AE BRI DT A7 LB 10— b 55 — iR T IR el e 1 B 4%
HEREEY .
[0841]  #FH¥:Jm cDNA SCFEHIAE -
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[0842] 2L =ff# T UTEX646 B3 I7 WAL £/2 W57 5k A (1975 FE4H 4 PlenumPress HiAR
#t (Smith, W. L. £ Chanley, M. H. #f 45 ) {Culture of Marinelnvertebrate Animals})
i 29-60 L Y Guillard, R.R.L.Culture of phytoplankton for feeding marine
invertebrates) £ 14 KK A 358/ cm’® JERRE o B0 5 » V2 VR 160 41 JH A6 V1 AT 6 B ATF s 4
¥y I HAE 2ml 53282 i (7 0. 2M Tris—Cl pH8. 5 (¢ 0. 33M (L ALKERZ . 0. 3M NaCl.10mM
EDTAL10mM EGTAL2% SDS\2% 3fi3E Ll ) PEE. fEMAN 4ml ByAl 2ml &40 )5, BIREWY)
40-50C BIZUYRIE 15 80, BES B CZIREY (10 20%h X 10000g) , H B AT H &5 & 2 A EL
KAH. SRSEIELEINN 1/20 FRFRIF) AM B BR S AN S VR D TIT A% BR IF BN DL 0o o 50T oI T
80mM Tris— &L pH7. 0 A1 1mM EDTA H, DL 8M &AL BE (€ RNA. RNA YiIE 48 2 Lo f A 70 %6k
JE ) LRV o W AT RNA B 7K P Poly (A) —RNA LA Dynabeads (Dynal, Oslo, Norway)
TEAE IS BT B U BH 22, F HL SR — 8% cDNA 195 i Tk B Roche (Mannheim) [ MLV 1044 3%
WS . SR T BE A A R E S5 L DNA B85 °C AT Klenow A BESIZE, 4R J5 DL RNA 1 H 4k . FiT
IR cDNA 2855k TADNA B84 B b ¥ 31 HLE )5 i@k T4 3% B2 M N EcoR1/Xhol #%3L (Pharmacia,
Freiburg) . L4 1L Xhol JHAL (EERRALAE FH RN &R 73 B8 22 5, KT 300bp 19 )17 B 4% B 7
Ut BHE R AT B 1A N ZAP Express (4 22 Bl iEF 1 Stratagene) o 7F cDNA SCJER K
Y FEIRTORL AT S , $ B0k SR AL N R AT B DHL1OB 4t g+ H A T PCR ik .

[o843] R A LL BEEBNKFI 51497 E A7 54%% 5 SEQ 1D NO :187 [ PCR Jv Bt
[08441  JTiR ) B ULVEHL 3 5 1F (Roche, Mannheim) 10 3F H P 1 57 06 W B4 14 SC 28 IO £
£t

[0845]  fH/¥%1 SEQ 1D NO :187 A 3RAFFLIR 741 SEQ 1D NO :183, Hofa St Fa g A6
FEHEE 4K RNA 231,

[0846] S 53 « I BE A I R AK IR R IK UK K] v e

[0847] A X 5|WAT LN I T FOE AT EAT ) B-A R AL AG 20D 110 H T 150 23080 138 1 1
BRALA FE%) (Kozak, Cell1986,44 :283-292) . PtELOGDNA [ M /E 4 — B vl FAFA 11l
cDNA.200 1 M dNTP.2.5U Advantage Zr BEFIBEFNS (4 100pmol T-& 4t 50 v 1 AR FAHSE
. PCR AU T 158 95°CARE 5 438, H5 4 94°C 30 #6.55°C 1 43r8hF1 72°C 2 438
11 30 NMEER, 1 72°C 10 S BRI AR SE(H 3R

[os48] LU EAMZIFIRM T B AE R B 7 IR 1A I ) PCR BV

[0849]

FERIAFRF SEQ ID NO : [BH1F%)
PtELO6 (SEQ ID NO :183) |F :5’ ~GCGGCCGCACATAATGATGGTACCTTCAAG(SEQ ID NO :188)R :3' ~GAAGACAGCTTAATAGACTAGT (SEQ ID NO :189)

[0850] F =I1EMZI4, R = H5I4

[0851]1  PCR =4 5 5E3 1A #4A pYES2. 1-TOPO (Invitrogen) FREHI3E R U0HH 21°CYRE
30 Ar4h, 1AL T S5 HImAIFD SRS (Invitrogen) 3P 2% A7 A PCR 7=4 ( . SEQ 1D
NO :192) . 7Eifi B Ja ¥ AL K AT B Db a 40 ffl. & & ) 5 [ @ i PCR %558, JURL DNA @ i
Qiagen DNAeasy & 75 B9 HEMFUESE . SR )5 IEH T A4 B gE £ (L500V) F4b A%
BERR INVScl (Invitrogen) o “PAT#:ALAE B4R pYES2. 1 E X . ILASFEREAERNIN T 2%
T 250 W 1) T PR W e 5E A FE ARG 223 FARM . BENEZE TC PRGBS (135 755 A 2B K 41 M L5 A
N JFRL pYES2. 1 F1 pYES2. 1-PtELO6. EFE)G, fEREAIF O N PRk T LA ih ik —
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L) BERIA o

[0852]  SLfiF 54 AEA Bl TR R AR IE AR K BURL I ba

[0853] A= 1 FE T pSUN-USP ) 5 — P AL 80 iA ] T4 ALt . ISt B B9, A LT 51
YA GRS A 57 A 37 ¥ @A NotT UIFIAL &L -

[0854]  PSUN-PtELO6

[0855] 1IEM B4 :57 —GCGGCCGCACCATGATGGTACCTTCAAGTTA (SEQ 1D NO :190)

[0856] S I 514) :3” —GAAGACAGCTTAATAGGCGGCCGC (SEQ ID NO : 191)

[0857]  PCRIETH) (50w 1) HIZHRL -

[0858]  5.00 1 1 #H cDNA

[0859] 5.00u 110x ZZH¥R (Advantage 58518 ) +25mM MgCl,

[0860]  5.00 1 12mM fj ANTP

08611  1.25u 1 JFF5|4 (IOpmol/Ll 1)

[0862] 0.50u 1 Advantage Z8 &

[0863] {#H T =k H Clontech [¥] Advantage & .

[0864]  PCR [z M4t -

[0865]  JR/KLME :55°C 1 4rP

[0866]  ZFEIEAF :94°C 1 434h

[0867]  FEAHIEFE :72°C 2 43%h

[os68]  fiF M KEL :35

[0869]  PCR /=4 5 B il MEBE NotI37°CHF 16 /N o FHY)FRIEE AR pSUN300-USP LAF]AE
77 IR - Ak BUIR BRI FIK 22 B T PCR PN 7624bp RIZARTT HLAI T AR RZF DNA
JrBe M fEIX L DNA i Qiagen /’I}tHx‘@4hﬁﬁ‘?‘JAi{’h {HIIE R Ul PH Al Ab . Stk e B g AR
PCR /¥, {8/ T2 H Roche KPRl & LUE %R . 19 31 J0kL pSUN-PLELO 4830 /7
IESE

[0870]  pSUN300 2 JF ks pPZP HIfiTE4) (Hajdukicwicz, P, Svab, Z, Maliga, P., (1994)
The small versatile pPZP family of Agrobacteriumbinary vectors for plant
transformation. Plant Mol Biol25:989-994) ., @i | pSUN300 FH 4 AME Ky EcoRT %
FJ USP J& /15 A pSUN300 fi1/f2 1 pSUN-USP. Il A 15 5 42 2k A& AT 18 T1 JFok i) =
WETEERTIIN A S (ocs & BT, Genbank Accession V00088) (De Greve, H, Dhaese,
P., Seurinck, J., Lemmers, M, Van Montagu, M. FlU Schell, J. Nucleotidesequence and
transcript map of the Agrobacterium tumefaciens Tiplasmid—encoded octopine
synthase gene J.Mol. Appl. Genet. 1(6),199-511 (1982) , USP JB &) T-X M T35 1-681 {7,
1% 178 (Genbank AccessionX56240) , H.rb USP LK AE9RAS X I SR AF21E T UbPF‘fjj?
HHo 684 GRS /N A B B BEEARIY _ERIIRARK T7 FriE5 |4 (Stratagene) &5

(15 | )3 ok SR AR AE T7 V5 1) PCR NV AT 1

[o871]  5IYFH) -

[0872] 5’ —GTCGACCCGCGGACTAGTGGGCCCTCTAGACCCGGGGGATCC GGATCTGCTGGCTATGAA-3’
SEQ TDh NO :151)

[0873]  ATIR PCR B i FH EcoRT/Sall PIs#I I HAm A4 0CS 2% 1E-1-11) pSUN300 #. k. H
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= T 448 pSUN-USP [ JBTRE o JX A A A4 TTT T AL LB T YRS  HEL YRRV JBR o

[0874]  ISZHEM 6 5 (¥ M BRI R FHREUIR S .

[0875]  SKJiffl] 55 :PtElo fERERE IR IE

[og76]  UnsEjitife] 4 o TR (¥ HH BURE pYES2 Fll pYES2-PtELO6 44K R B2z U 77 =43
*ﬁi:

[0877] SR H FEE TRV LS B0 (100x g, 5 738, 20°C ) Wk IFLL pHS8. 0 1] 100mM
NaHCO, ¥ei DLk L% B (M B 5= SR IE W IR« IG5 18 R I (FAME) M BR 40 e T UE 48 R
TP EE o AR )25 o IR H K, ARDTIE S 2ml ) IN B R B P EEE N 2% (v/v) =
A ZENKE 80°CIRE 1 /T e FAME LA yililk (PE) $RHUMIR. FEfE— 1500 T A BR 2 ARAT
IR I, B HLAR LA 2ml () pHS. O 11 100mM NaHCO, Fil 2m1 ZEWE/KPEE—K . F#)5 PE AH
LA Na,SO, T8, AR N KR IFA 100 1 PE WM. #5285 2 K b S AL R ) 28 1
Hewle L L-Packard6850 S AH G %X ) DB-23 “B41E #£ (30m, 0. 25mm, 0. 25 1 m, Agilent) H
I3 B e GLC OM T4 Un T Rf b s id U g LR 23 8P 5 C I M 50°C T 22 250° Jf Hiw
JGAT 250°CHERF 10 43580 (fRFE) -

[0878] {5 ‘5 1d Ik bk %% £r BE B (W) 55 AH MY 09 5 7 B8 4 ME & (Sigma) Jp LA %5, ) 4
7E Napier H1 Michaelson, 2001, Lipids. 36(8) :761-766 ;Sayvanova %%, 2001, Journal
of Experimental Botany.52(360) :1581-1585, Sperling %%,2001, Arch. Biochem.
Biophys. 388 (2) :293-298 Fll Michaclson %%, 1998, FEBS Letters. 439 (3) :215-218 Frffiik
TIER T

[0879]  SiJiffl 56 :PLELO6 (1] L) REZRAL

[osgo] & 29 BIRT C18:3°"% 2 FI C18: 4% (ykdk,, ERE—HGHL AL T A
IR, AT ISR C20: 3511 H1 €20: 451117 | PLELO6 [¥1 R4 S5 M 7E Rk F
TEVERASE IR DT IR JE D52 (B 30) o J MR P 4 JEC A A1 4 8 2 2k IRT e o o ] K s A I 281 o
LR B B 7RG B T VBN PLELO6 & N =) BT TG T IR « 1A Wk PLELO6 JL RIS 21 Th e 14
(RS

[o881] M 21 A]LLE H PtElo6 BAT IR R 5tk . PLELO6 BB LA C18 J U7 iR IV i
PR P BRI ¥ — Y RRBR AN 1)\ ik VU S B2 (E R PUIE HEE (Y 0 3 g+ \ ik Y Ja e ( D
& 30) .

[0882]  MELpm|SIZUS AF—1F U0 NURDA 250 n M AR R CRLAR ) o N RIZRII T T 88 S0 M kA2
JRIT o

[0883] K 21 :PtEl1o6 MJEAHRE 2t

[0884]
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W& A5 & A8 o BR +18:2 +18:3 |(+18:3 |+ 18:4
16:0 16.2 [18.2 15.2 20 04:48
16:1 50.6 [20.5 22.8 33.5 34.2
18:0 54 6.3 6.2 5.2 12.4
18:1 277 [14.6 19.6 19.3 16.7
18:2 40

18:3 32.9

18:3 12.3

18:4 4.5
20:2 0.4

20:3 3.4

20:3 9.7

20:4 14.5
% 3EAD 0.0 [0.99 9,37 44.09 76.32

[os8s] MR T LA IR, {H & RIFBIHE AL

[oss6] @ 18:1°°,18:1°%,18:1""

[0887] ‘ 20 . 2A11,14’ 20 . 3A11,14,17’ 20 . 3A8,11,14’ 20 . 4A5,8,11,14’ 20 . 5A5,8,11,14,17

[0888] @ 22:4°710110

[0889]  ZR#AA PYES2-PLELO6 HEAV I BELEAT 71 Ik G 17 BR H BE A RS R EL rh AR (o B I
PR IR O 0] 5 B A L () R M P B AR 5 e B IX 28 FAME 38 i GLC 73t HE T
{EVE 29 F1 30 A3 19 TR 7R B4 R .

[0890] S5 57 - Su A4 T A 1 A AL Y A IL R

[oso1]  BRAEFIHMEHL, b ST A — AR N A T T A BE S SE 4 .

[o8o2] R A< & W, N O AL 1k A T A5 I A i Uit 44 :Binl9. pBI101. pBinAR. pGPTV
F0 pCAMBTA. X JC Z 1A& F & 1T 10 B A 19 4% & WL Hellens 22 A, Trends in Plant
Science (2000) 5, 446-451, {f H WI7E DE10205607 ik (K pGPTV #TEM» %814 5 pGPTV
HIAN ) 2 AAE TR AN T Ascl FREIHEDIEIAL 2.

[0893]  FuRE IR fis2 SuEHA pUCI9 Maniatis H A ) RS — DB, AT K
S99 14 Conlinin B T N B -

[0894] Cnll1CH’ :

[0895] gaattcggecgegecgagetectecgagecaacggttceggeggtatagagttgggtaattcga

[0896] CnI1C3’ :cccgggatcgatgecggeagatctecaccattttttggtggtgat

[0897]  PCRVEBEH) (50u 1) HIZHKK -

[0898]  5.00 1 1 FAR cDNA

[0899] 5.001u 110x 22" (Advantage 25 ) +25mM MgCl,
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[0900] 5.00mn 12mM dNTP

[0901]  1.25u 1 &M 5|4 (10pmol/ u 1)

[0902] 0.50p 1 Advantage 2B & (Clontech)

[0903]  PCR RV 41 :

[0904] iB-KiFFE :1min55°C

[0905] AAMIENAE :1min94°C

[0906]  ZEMHVRE :2min72°C

[0907]  fiH3F4K :35

[0908]  PCR #1956 5 FREIEE EcoRI 7E 37 CiLE 2 /DN ARG SR GBS Smal 7E 25°Cii &
12 /NE o SE AR pUCLY LIARREIN 77 IR T « )5, ¥ PCR P=H V) E 1) 2668bp ZAAIH i
I Hi B Vst e LYK 2 25 R DD Bk ) I 1 DNA 7 B o DNA Jl it Qiagen B 404 RTR & f e 2B 7= 1
F U4t . 25, EREARR PCR 74, Roche MIPEERAAF G H T IZH M. iR
FE pUC19-CnT1-C @ik I B 500E

[o909] /& F — 2, 3k A #& 14 pGPVT-USP/0CS (DE10205607) ] 0CS £ 1E T (Genbank
Accession V00088 ;De Greve, H., Dhaese, P., Seurinck, J., Lemmers, M. , Van Montagu,
M. F1 Schell, J.Nucleotide sequence andtranscript map of the Agrobacterium
tumefaciens Ti plasmid—encodedoctopine synthase gene J.Mol.Appl. Genet. 1(6),
499-511(1982)) HI NI 5404715 -

[0910] 0CS_C5’ :aggccelecalggeetgelilaatgagatlalgegagacgee

[0911] 0CS (€3’ :cccgggecggacaatcagtaaattgaacggag

[0912]  PCREEY) (GO 1) HIZLAY, -

[0913]  5.00 1 1 A4 cDNA

[0914] 5.001 110x ZZ9 ¥ (Advantage 525 ) +25mM MgCl,

[0915] 5.00u 12mM dNTP

[0916]  1.25u 1 BS54 (10pmol/ 1 1)

[0917] 0.50 1 1 Advantage ZB-&# (Clontech)

[0918]  PCR JZ V411 -

[oo19] R /KILFE :1minb5°C

[0920] MR :1min94°C

[0921]  ZEMHVRAT :2min72°C

[0922]  fa¥f#L =35

[0023]  PCR W 56 HMRWIEE Stul 17 37°CiRT 2 NI )S SR EIAE Smal 75 25°CIRTT
12 /NI . &R AK pUC19-Cnl1-C FIBR B Smal 7F 25°CILE 12 /NN Z )5, ¥ PCR P41y
1 2RI o B JIEAE S JE WL DK 4 I D] B %) S DNA v BL o DNA L1 Qiagen BERR AL A7
SR A R R U A . 2 Ja , EREEAR PCR 9. Roche FPRIEIERE & H T1%
H . B3k pUC19—-CnI1-C_OCS i id Il FrusiE .

[0924]  fEF-—2, 181 PCRAEH T~ EOAI5 1909 1 Cnl1-B A3+ -

[0925] Cnl11-Bh’ :aggcctcaacggttccggeggtatag

[0926] Cnl1-B3’ :
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[0927] ccecggggttaacgetagegggeecegatateggatececattttttggtggtgattggttcet
[0928] PCRVEEY (B0 1) WAL -

[0929]  5.00 1 1 FAR cDNA

[0930] 5.00w 110x £ (Advantage 2851 ) +25mM MgCl,
[0931] 5.00 1 12mM dNTP

[0932] 1.25u | 514 (10pmol/ 1 1)

[0933] 0.50p 1 Advantage EB-&f (Clontech)

[0934]  PCR R4t -

[0935] B -KIRE :1minb5°C

[0936] AZMIEFE :Imin94°C

[0937]  ZEMHIRAE :2min72°C

[0938]  HHIEL :35

[0930]  PCR )4 & 56 Bl Stul £E 37°CIRE 2 /MR G L Bl Smal £ 25 CIRE
12 /phiFe A pUC19-Cnl1-C AR #IME Smal 7T 25°CIRE 12 /M ZJ5, ¥ PCR =4 F1Y]
P2 A 30 T B HE B B 2 R UK 0 3 J T TR A A FK DNA B o DNA dli i Qiagen BRI A4 177
EARIAT R B UL P Al . )5, TEREUATT PCR 7). Roche HTRIEIZER: K& H T1%
H % FHE50kL pUC19-CnT1C_CnT1B OCS 3 Il 73 i .

[0940]  7E B —H, # A Cnl1B (¥ 0CS & ik 1. Ak, B NI 1543547 PCR -

[0941] 0CS257 :aggceetlectgetilaatgagalatgegagac

[0942] 0CS23’ :cccgggeggacaatcagtaaattgaacggag

[0943]  PCREEY) (GO 1) HIZLAY, -

[0944]  5.00 1 1 A54K cDNA

[0945] 5.001 110x ZZ9¥H (Advantage 525 ) +25mM MgCl,

[0946] 5.00u 12mM dNTP

[0947]  1.25u 1 BS54 (10pmol/ v 1)

[0948] 0.50 1 1 Advantage ZB-&# (Clontech)

[0949]  PCR JZ V411 -

[o950] IR /KILFE :1minb5°C

[0951] AAMIRAE :1min94°C

[0952]  ZEAHVR AT :2min72°C

[0953]  fia¥f#L 35

[0954]  PCR /=#)E 6 5 MR INE Stul 1 37°CIRT 2 IHR)5 SR &Il Smal 11 25°CHR T
12 /NN o 484A pUC19-Cnl1C Cnl1B 0CS FHPR#IEE Smal £F 25°CHLE 12 /MY 2 )5, % PCR
7RI EN (K 38 A 1 i B Bt o 2 LUK 20 v DB 0 2K DNA BB DNA Tl Qiagen BEKE
ai At St A R U B atidb . 2 )5, EREBARN PCR 7). Roche PR IH 1421251
SR ZH . B3R pUCL9~CnT1C_CnT1B_0CS2 @ ik I /546 i -

[o955]  fEF—2H, i1 PCR AL T~ E0AI5 1409 1 Cnl1-A BB -

[0956] Cnl11-Bh’ :aggcctcaacggttccggeggtatagag

[0957] Cnl1-B3’ :aggccttctagactgecaggeggeecgecegeattttttggtggtgatteggt
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[0958] PCREEY (50w 1) BRI K -

[0959]  5.00 1 1 AE4% cDNA

[0960] 5.00u 110x ZZH¥H (Advantage 58 &1 ) +25mM MgCl,

[0961] 5.00u 12mM dNTP

[0962] 1.25u 1 HA 5% (10pmol/ 1 1)

[0963] 0.501p | Advantage B4 (Clontech)

[0964]  PCR [ [V 44 -

[0965] R-KIR/Z :1min55°C

[0966] AFPEVRE AL :1min94°C

[0967]  ZEAHHYE T 2min72°C

[0968]  {FH¥fZk :35

[0969]  PCR /™4 5B &M Stul 7E 37°CH#LE 2 /M. #ifk pUC19-Cnl1-C H R HilliE Smal
15 25°CHRT 12 /bW o 2Z S5, 4 PCR P 4R D)0 i) 280 1A 18 Tt B B B 4 Jed L Wik 20 B9 I DT B A b
(] DNA )7 Bt. DNA i1 Qiagen &AM AR G i A R B Ul Bl Palifb . 2 55, A
F1PCR 7*#). Roche WRIEIERARF G H T H B PGk

[0970]  pUCI9—CnllC CnllB CnllA OCS2 i B HAIE

[0971]  FEY,—4 0, A CnllA [ OCS il A, H FEK S 434T PCR -

[0972] 0CS25° :ggcctectgetttaatgagatatgega

[0973] 0CS23’ :aagctlggegegecegage leglegacggacaaleaglaaal lgaacggaga

[0974] PCRIBRAEW) (50un 1) WIZHK -

[0975] 5.00 1w 1 FikR cDNA

[0976] 5.00w 110x ZZh#d (Advantage 58 &1 ) +25mM MgCl,

[0977] 5.00 1 12mM dNTP

[0978] 1.25u 1 HA 5|9 (10pmol/ 1 1)

[0979] 0.50u 1 Advantage Z85Hf (Clontech)

[0980]  PCR J V45t -

[0981] iB/kKIEJE :Imin55°C

[0982] VYL :1min94°C

[0983]  ZEfHYRAE :2min72°C

[oo84]  fRFAHKL :35

[0985]  PCR ™= 4e 5 BREINE Stul 7L 37°CHLE 2 /AR T S REIRE HindTTT 4L 37°Cil
B 2 /M. 34k pUC19—-CnT1C_CnT1B_CnTlA_0CS2 SR #IAG Stul 7F 37°CiE 2 /it 5FR
Ml Hind L 1L 75 37T°CHLE 2 /Do 2, ¥ PCR 77 490D E iR a8 ik S e B e Jieg L vk 23
DI ER XTI DNA B DNA @it Qiagen BERS AL AR G A= R W Ui Bl Paith . 2
o BEREEA R PCR 7= . Roche MPREIERAF G H T B . g ik pUC19-Cnl1C_
CnI1B_CnI1A_OCS3 JE Ll 746 3F .

[0986] 7£ N—45H, ki pUC19—-CnI1C CnI1B_CnIl1A_OCS3 T walE A6—, A5 FEULFIEE
F A6 SEfHEG. Jyit, R PCR 514 M Phytium irregulare (W002/26946) §38 A6 =
TR
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[0987] D6Des(Pir)5’ :agatctatggtggacctcaagectggagte

[0988] D6Des (Pir) 3’ :ccalggeccgggllacalegelgggaaclegglgal

[o989]  PCRIEEW) (501 1) HIZHIL -

[0990]  5.00 1 1 #ikR cDNA

[0991] 5.00w 110x ZZh# (Advantage 58 &1 ) +25mM MgCl,

[0992] 5.00p 12mM dNTP

[0993] 1.25u 1 B 5|4 (10pmol/u 1)

[0994] 0.50 1 1 Advantage 285 (Clontech)

[0995]  PCR Iz R 44 -

[0996] iB/KIEFE :Imin55°C

[0997]  ABRVEIRFE :1min94°C

[0998]  ZEMHIRAE :2min72°C

[0999]  FHINHL :35

[1000]  PCR /=477 5 5 B HING Bgl 11 7T 37°CHLE 2 /DI ER S 5 I Neol 7T 37 CIRE
2 /NI FAE pUC19—CnT1C_CnT1B _Cnl1A_0CS3 SPR#IME BgllT 7F 37°CiE 2 /Mot I SR
Mg Neol 7 37T CHLE 2 /DI )5, FF PCR YDA D) E 480 A4 T8 1 St IR A I vl vk 70 8
FEUTERAS SLIK DNA Jy Bt DNA it Qiagen e AL AT & 4 AR = T 0Ol I alifh .
J& , BERE AR PCR 7). Roche By PRMGER GG THZBE K. Prfg ikl pUC19-Cnll_
d6Des (Pir) JEILIM/F461UE .

[1001] 76 F — 2B h, Ji K pUC19-Cnll d6Des(Pir) A + %= [& ff F& T
(Thraustochytrium ssp.) [ A5 EMFIEE (W002/26946) . A1, FH N 1H 1 PCR 5|4 M
Thraustochytrium ssp. ¥4 A5 LMFINE .

[1002] D5Des (Tc)5’ :gggatccatgggcaagggcagecgagggeeg

[1003] DaDes (Te) 3’ :ggcgecgacaccaagaageaggactgagatate

[1004]  PCRIEGH BGOw 1) HIZHK -

[1005]  5.00 1 1 #5H% cDNA

[1006] 5.00u 110x ZZH¥ (Advantage 58518 ) +25mM MgCl,

[1007] 5.00u 12mM dNTP

[1008] 1.25u 1 &M 5|4 (10pmol/ u 1)

[1009] 0.50p 1 Advantage 2B & (Clontech)

[1010]  PCR WV %At -

[1011]  JRKIRJE :1minb5°C

[1012] MY 1min94°C

[1013] ZEHEFE 2min72°C

[1014] A% 35

[1015]  PCR /4 55 PR %A BamHI 75 37 CIRE 2 /DR 5 55 PR g

[1016]  TcoRV 7E 37°CiHLH 2 /it A pUC19-Cnl1_d6Des (Pir) L FRHE BamllT 7L 37°C
WH 2 AR IS EREIEE BecoRV 45 37T°CIRTE 2 /Mo 2 )5, B PCR =4 R0 il i) 8 A3 i Bt
M 5 I8 FEL K 70 15 JF DT S A RV 1K) DNA A X DNA i i Qiagen e 4lifb ik 7 & 1% A 7= 15 1K)
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U4l . 2 J5, EREAAR PCR 724, Roche [{RMOGEFRF &M TiZ 8. PrE kL
pUC19-CnI1_d6Des (Pir)_d5Des (Te) I I FF 46 3iF o

[1017] 4 F—H, JtfL pUC19-Cnll_d6Des (Pir) dbDes (Tc) H T 7d [ & H 91| H #E 1Y
A6 IEfRFE (WO01/59128) » Ak, F IR PCR 5|49 1 -

[1018] D6Elo (Pp)5’ :gcggecgeatggaggtegtggagagattcetacggty

[1019] D6Elo (Pp) 3’ :gcaaaagggagctaaaactgagtgatctaga

[1020] PCRYEEH (50w 1) (KA

[1021]  5.00 1 1 #ikK cDNA

[1022] 5.00w 110x ZZ1 ¥ (Advantage 585 ) +25mM MgCl,

[1023] 5.00up 12mM dNTP

[1024]  1.25u 1 HF 59 (10pmol/ 1 1)

[1025] 0.50 1 1 Advantage ZB-&ME (Clontech)

[1026]  PCR g v 41 -

[1027] B -KIRAE :1min55C

[1028] ZFPE{EE :1min91°C

[1029]  GE R :2min72°C

[1030]  YHERZL 35

[1031]  PCR =M E SE S5 RRHINE NotT 76 37°CH T 2 /AR 5 5 FRHIlE Xbal 78 37CHR T 2
AN B pUC19-CnT1_d6Des (Pir) _d5Des (Te) 5 FREINE Noll 76 37°CHaE 2 /I H R
il Xbal 75 37°CHRLTE 2 /NI ZJ5, K PCR 7= 4) 0 U 1] 1 286 R 18 ok 2t G B 8 e POk 23 25
JTUIER AR 1R DNA Fr B o DNA dfid Qiagen SR a4 i) Gt FUAE P i vl i 4tk . 2
J& s BREAR T PCR 7" ¥ . Roche B PR EUERARF & H T B . {3 Uk pUC19-CnT1_
d6Des (Pir) d5Des (Tc) D6Elo (Pp) i ik T EE .

[1032] M pUC19-CnIl d6Des (Pir) d5Des(Tc) D6Elo (Pp) JT4& 7= A= FH T K 42 % 4k, [ %L
JCEAER . i, 5 pUC19—-CnT1_d6Des (Pir) _d5Des(Te) _D6Elo (Pp) 5 FRHIEE Ascl 7F 37°Cik
H 2 /. ik pGPTV LIAHRE 7 AL . 2 J5, 2Kk H pUC19-CnT1_d6Des (Pir) _dbDes (Tc) _
D6ELo (Pp) P B A UIEN 1) pGPTV 244 Jo £ il Bl 4t g WL vk 43 55 3 U B AH DG 17 DNA 7 Bt
DNA il it Qiagen B ATAL I &t /L R Uk IR B 2lidb . 2 J5, IEFE AR PCR 747 .
Roche /PR I8 IE B350 & 1 % H . P4 Bk pGPTV-CnIl_d6Des (Pir) _dbDes (Te) _
D6 1o (Pp) A8 ik 74040

[1033]  fFH 5 — A pGPTV-CnT1_d6Des (Pir) _d5Des (Te) _DBETo (Pp) _D12Des (Co) «» K
I, M pUCL19-Cnl1C_0CS HEHAFH N B 5| Midkiry 4 -

[1034] Cnll 0OCS5’ ;gtcgatcaacggttccggeggtatagagtty

[1035] Cnll 0OCS3’ :gtcgatcggacaatcagtaaattgaacggaga

[1036] PCREGH) (50w 1) MIZHK -

[1037]  5.00 1 1 #% 4% cDNA

[1038] 5.00u 110x ZZH¥H (Advantage 58 &1 ) +25mM MgCl,

[1039] 5.00u 12mM dNTP

[1040] 1.25uw 1 A5 1% (10pmol/ 1 1)
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[1041] 0.50u 1 Advantage Z8-&M (Clontech)

[1042]  PCR g WV 41 -

[1043] B /KIEJE :1minb5°C

[1044] ZEMEIRFE :1min94°C

[1045]  ZEARIR AT :2min72°C

[1046]  FHEREL 35

[1047]  PCR =5 RN Sall 7€ 37°CIRT 2 /M. 24k pUCL9 S FRHIEF Sall 7E 37 Cil
T 2 /0. 2 F s PCR 7P W R ) i 430 A4 28 ok B TR B 35 s FL Uk 0 B8 R DT R AT NI DNA Jy
Bt. DNA 1@id Qiagen B4 X S M A Bt Balifb . 2 )5, B8 A f PCR ™~
Y. Roche WPHEIER RS T H . B 5ok pUC19-CnT 1_0CS ik i P 36E .
[1048] 55 — BB, ¥ ok A & Z £ (W001/85968) ) A 12 % ifg Fn B 3% [ 7, [ 3
pUC19-Cnl1_0CS Hr, Jfgik, {8 A T i i) 5 44 8 d12Des (Co) -

[1049] D12Des{(Co)5’ :agatctatgggtgcaggcggtecgaatge

[1050] D12Des{(Co)3’ :ccatggttaaatcttattacgatacce

[1051]1  PCREEH (BOw 1) BIAIAK -

[1052]  5.00 1 | #HK cDNA

[1053] 5.00u 110x 22" (Advantage 25 ) +25mM MgCl,

[1054]  5.00u 12mM dNTP

[1055] 1.25u 1 &Fbg|4 (10pmol/ B 1)

[1056] 0.50p 1 Advantage 2 & (Clontech)

[1057]  PCR )WV &A1 :

[1058] B KR :1minb5°C

[1059]  AFPEVERE :1min94°C

[1060]  SEfHIESE :2min72°C

(10611  fE¥ %L :35

[1062]  PCR ™)1 So 5 RIS Be11I 75 37°CH# & 2 /Nl )5 15 BR IEE Neol TEAH R AE
THEE 2 /M. iR pUCL9-Cnll_0CS LIARIF G IR T - 25, %% PCR =40 ) EIfr 4 i@
T B I B v B LK 0 B DT B ) RV 1 DNA B o DNA 38 it Qiagen &ERZ A4 3R & 44 /12 7
BBt . 5, AR PCR 724, Roche MIPIEEFARF G H 1= H . Frfg
JF ki pUC19-CnT1_D12Des (Co) il JF 36,

[1063]  Jii fi pUC19-CnT1 _D12Des(Co) H1 Ji i pUCI9—CnT1_d6Des (Pir) ddDes (Te)
D6Elo (Pp) 5 [RHIME Sall 7F 37°C T 2 /NI o 2 Jm 3R BRI Z8 AA0 168 It Bt MG B i e Pl 9k
B VIR R DNA B . DNA J8id Qiagen BEAEAL R 7 & 42 B A= 7 B0 U B B 4k .
)G B A TR B . Roche (M PRBUE ARG H TiZ B IG . Prfs Foki pUC19-Cnll_
déDes (Pir) _dbDes (Te) _D6Elo (Pp) _D12Des (Co) it Il =5 3IF .

[1064] M pUC19—Cnll d6Des(Pir) d5Des(Tc¢) D6Elo (Pp) D12Des (Co) Huf7= 4 T4
WAL I RTTEAR . R I, % pUCL9-CnIl_d6Des (Pir) d5Des (Te) D6Elo (Pp) _D12Des (Co)
HRIEE AscT 76 37T°CIRE 2 /P ik pGPTV LUHIAE 77 AL . 2 )5, K B pUC19-CnT1_
déDes (Pir) _d5Des (Tc) _D6Elo (Pp) _D12Des (Co) 1 A BEFIY]  EH pGPTV 2% A4 18 1ok 258 B b
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B FBLK 73 2 R DD AR 21K DNA 7 Bt DNA L Qiagen &t #li4b 350 & # I 2E =R 19 Ui
HP4itk. <5, EREE AR PCR 74, Roche WIMRBERGAF G H 1 ZHB. rfs ik
pGPTV-Cn11 d6éDes (Pir) d5Des (Tc) D6LE1o (Pp) D12Des (Co) 8 i FEI I .

[1065] & TAEDEALTI 55 —Ph a2 pSUN2. 4 T B3R A AE R R IA S 2 B 14 n 3
A A4LL L, Bz Eih 5 Gateway System(Invitrogen, Karlsruhe) ZH-&48H . b, R4
7R B UL B AN IR Gateway & A AR pSUN2 Hr,

[1066]  pSUN2#AA (1 v g) HFR#IEE FcoRVAE 37T CHE T 1 /M« .2 Jo, i it Roche, Mannheim
) PR I ) &0 Gateway & A (Invitrogen, Karlsruhe) EFESBIVIFNIRIBcfA S . s
REFGAL BN RAT B DB3. 1 4L (Invitrogen) o A8 W )/7 Bl Ji5 50 Uk 73 4 i JURL pSUN-GW
(10671 4 %5 = 4, i@ i Ascl M pUCL9—CnlIl d6Des(Pir) d5Des(Tc) D6Elo (Pp) _
D12Des (Co) Ik 1k & FF 1 g 42 31 2 28 LA [ 77 AL B 1 2544 pSUN-GW vh o BT 135k
pSUN-4G A T H AL P A B AK

[1068] & U, W St % B AR 2 B Ul B 4 (Invitrogen) f& i pENTR e BE.  J5T KL
pENTR1A (Invitrogen) FFRHINE Ecorl 7T 37 CHLE 1 /INet, Bl 55 Klenow B H A —FP 1u M
dNTP 7B &AL 30 7350, 2R )5 Ascl #23k (57 —ggcegegee s7F 5" Rumifdel A, XUEE ) T
B4R pENTRIA o WA B 28 R D3 A ik Cnl & @I Ascl B 3 pENTR 44
[1069]1 LI bk Jy ok E A FETE R (SEQ 1D NO :83) [MILEH TL16y2 #7553 pSUN-4G #; 4
s

[1070]  7F K, ki pUC19—CnT1C_CnT1B_CnI1A_OCS3 i+ 7al% A5 ZE/HfE TL16y2. A
I, H TR I PCR 514 BE A ZE AR B A 5 LB .

[1071] TI.16y25° :agatct atggacgtcgtcgagcagea

[1072] TL16v23’ :ccatggccecggg agaagcagaagaccatctaa

[1073]  PCRIEBEY (50u 1) B

[1074]  5.00 1 1 #5547 cDNA

[1075]  5.00u 110x 2510 #8 (Advantage 22518 ) +25mM MgCl,

[1076] 5.00n 12mM dNTP

(10771 1. 25u 1 K59 (10pmol/ 1 1)

[1078]1 0.50u 1 Advantage Z8-& (Clontech)

[1079]  PCR g fv 4414

[1080] GB-K¥EAE :1minb5°C

[1081]1 APV :1min94C

[1082]  ZEHIRE :2min72°C

[1083]  fHERHL :35

[1084]  PCR =) 56 5 FRHIEG Bgl11 7E 37°CHRT 2 /IRl 5 S5 FR$IEE Neol 7E 37T CIRE
2 /. ER AR pUCI9—CnT1C_CnT1B_CnT1A_0CS3 HPR#IEE Bel11 76 37°CIR T 2 /IG5
PR B Neol 78 3T°CHRE 2 /D)o 25, BF PCR F=4 A0 1) ) i 28 44 G0 ok 2t I bk v s FEL VK 40 28
FEUIERAH S DNA Jr Bt . DNA B Qiagen #EMali4b iR & i BAE PRI Ul I P alifk. 2
Jo s R AR T PCR 724, Roche Wy ZER A M & H T B M. i3 Bk pUC19-Cnll_
TL16y2 W) FEAE. 5, R E T Ascl UIFEIFFIER 2] AscT- TALTE ) pENTR £ £
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tho SRJE AR UKL pENTR-Cnl1_TL16y2 5344k pSUN-4G 75 FE A S v bR s /17 1 B¢ 13 B
F5 (Invitrogen) #iH . 1521344 pSUN-5G, H Al WAL .

[1085]  fFES—H, Al Lk U7y A AR pSUN-8G. 4 Utt, = A2k Al SEQID41.53.87 Al
11311 5 137 514, L HA Bk FR TP D1 S a R i Al EEHE BT AR 20 MZH
B8, F PV 5 [ AE b AR (L 130 ) 938 FF 4 21280 /& pENTR-CnT H7,

[1086]  FH&IK pSUN-4G AT BE4H S VAT 244 AR pSUN-8G. iZ & IRt TR 364k .
[1087]  Sjifd] 58 4% ALRIFEA (K7 A=

[1088]  a) REILNENE I RAED N Ao A HEAL AP 7 % (Moloney 58 A, 1992,
Plant Cell Reports,8 :238-242 J7iERIN#ETTI%) .

[1089] & T /= AL BRI ME W, % © 4 7 2L 19 X JT % R pGPTV-CnlL_d6Des (Pir) _
d5Des (Te) _D6E1o (Pp) _D12Des (Co) « pSUN-5G Fll pSUN-8G #% 1k % #R J&& AL AT B C58C1 :
pGV2260 (Deblaere % AN, 1984, Nucl. Acids Res. 13,4777-4788) . A | # AL E[l FE G52 4
Wy, A FHAERM I 3 % JEHE ) Murashige—Skoog B5773E (Murashige F Skoog 1962 Physiol.
Plant. 15,473) (3MS 357525 ) AL R B BT L & 75010 1:50 FBE . Hrk
SR TR BRI AN B T IR (RS LR 20 lem®) 55 1:50 AT BRI AF 1 72 L A
T 5-10 73 B SRS ERRIE T 25°CFAEAMIN 0. 8% Bacto JEARHYT 3MS ¥ 7k FILHER % 3
Ko FHIGTE 16 /NIFG /8 /NI RIS FI LLRE R (K5 BEAE A Il 500mg/ 1 of Claforan ( Sk
5 ) \50mg/1 RHBEFZEE .20 u M AR FEZFEENS (BAP) Fl 1. 6g/1 M4 HE () MS Kigedk Fakaiss
FE 16 /N o KA R SR EL R AN N 2 %6 FERE L 250mg /1 SKAEEEG R 0. 8% Baclo BRI MS
Figedk. W 3 BERA TSR, M FRRE A 2- ISR T BT A A KBS (LR .
[1090] P2l AE S ARFFAEFMNIN R AR & B2 A LM I 11) 2MS K5 g3k eh, LM A, B R 31 1
9, AR IS G, TR HI PR I = Y BCE TR s AR 2 B A AR, RGP - IRl e
FIF ML 2205, U1 A 6 ZEAREE ek 80E A 5— 8 A 6 KA. LLZFh 77 2,
YESE T C20- F C22 2 AMBANIRIIR & 2= i R .

(10911 A HIZ 7 230 i D B ™ A 10 5% FE RS A 4 o

[1002] b)) FLILERMERR THEA I AR

[1093] L Bell 28 A, 1999, In Vitro Cell.Dev.Biol. —Plant. 35(6) :456-465 [{]
773 ok 8 ml AP R R ZE R L RR A4 . Bl an, 38 i Mlynarova 8 A (1994) , Plant
Cell Reportl3 :282-285 K77k nl LUFAT AR I B/ S IFL AL

[1094] S 59 WA T PREEUIESE

[1095] k&4 h B EME A X A S Ak &4 CAn g B ) W A7 iy s i ml LLAn R 1 & -
B rE B A Can EIR &) ARG, FRa AT IR IR/ B4 M AL o SR 5T
HAr" 4 CRE, TRSREE BITIR ) A s A X AR R HEAR N & 2 B
AL FE G IEE 2 2T 2 P S R ey v I RN A ) 2 7 VARG AT 2 M S e
FZEHT (W, #4, Ullman, Encyclopedia of Industrial Chemistry, Vol. A2, pp89-90
A1 pp443-613, VCH :Weinheim(1985) ;Fallon, A., %% A, (1987) “Applications ol HPLC
inBiochemistry”in :Laboratory Techniques in Biochemistry and MolecularBiology,
Vol. 17 ;Rehm 2 A (1993)Biotechnology, Vol. 3, Chapter TTT :“Product recovery and
purification”, pp469-714, VCH :Weinheim ;Belter, P. A. , 25 A (1988)Bioseparations :
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downstream processing for Biotechnology, John Wiley and Sons ;Kennedy, J.F.,
and Cabral, J.M.S. (1992)Recoveryprocesses [or biological Malerials, John
Wiley and Sons ;Shaeiwitz, J.A., and llenry, J.D. (1988)Biochemical Separations,
in :Ullmann’ sEncyclopedia of Tndustrial Chemistry, Vol.B3 ;Chapterlil, ppl1-27,
VCH :Weinheim ;and Dechow, F. J. (1989)Separation and purificationtechniques in
biotechnology, Noyes Publications) .

[1096] [& T b i Jy ¥k, #% W Cahoon %% A (1999) Proc. Natl. Acad. Sci. USA96 (22) :
12935-12940and Browsc & A (1986) Analytic Biochemistryl52 :141-145 IR 1 MAEY
MRS IR 2 o IR Ba T TR i & MEAE B3 M Christie, William W. , Advances
in Lipid Methodology, Ayr/Scotland :0ily Press(0ily Press Lipid Library ;2) ;
Christie, WilliamW., Gas Chromatography and Lipids.A Practical Guide-Ayr,
Scotland :0ily Press, 1989, Repr. 1992, 1X,307pp(0ily Press Lipid Library ;1) ;
“Progress in Lipid Research, Oxford :Pergamon Press,1(1952)-16(1977) ftr i ;
Progress in the Chemistry of Fats and Other Lipids CODEN H#if.

[1097] B 77l & R W24 7= 1), 1] LL43 M A A1 T 7= A H bk & ) 1 HoAh 4 45
A A AR, LA AL GRS AR 808 i i BRI E R e )
[R5 (A 2, A s S0V TR R0 HLA 1 7 ), I & AR A & A e A, 0 B A B i
BT A W 7 A2, R B R I T s AR U . IR LS & i AR v T VR T Applicd
MicrobialPhysiology ;A Practical Approach, P. M. Rhodes and P.F. Stanbury, Ed. , IRL
Press, ppl03-129 ;131163 F1 165-192 (ISBN :0199635773) F1H: A 5| H (111227 Sk .

[1008]  —ASEHlE M HENTIR (&5 FAVME, IG5 e TR sGC-MS, S (g / Bii sTAG -
=M TG, R EHT) o

[1000]  JH FR¥ES> #7 77 ¥ :GC. GC-MS B % TLC, 41 Christie FHIH /7 () 2 2% SOk (1997,
in :Advances on Lipid Methodology, Fourth Edition :Christie, Oily Press, Dundee,
119-169 ;1998,

[1100] Gaschromatographie—Massenspektrometrie—Verfahren[Gaschromatography/
mass spectrometry methods],Lipide33 :343-353) fiil K], i@ ik 0 dr B4l AW ] DL 3R
JU7 9 = DA 7 A T B AR IR

[1101] ] LB AF 0 B Ak B 2ok it 75 A PHUR 224, 0 R S8R0 A B LR 9 2 P 0 B, A e L
o3 PO TTEERR B o RS AR R RN D o B UTTE W) B BT AEZR B ZK 5 100°C 7T A
10 435D, K BV F1 P50, SR A0 90°C AL BE ) 0. 6M SRR T i o\ R A IR TR e
ZEL, 13 BN K MR AR R4S 4, HAG B R ILFE R IR S . X L85 [17 198 PP IS 1 Ao v 1k
TR0, H 5 IGHHT 6C M, A B S (Chrompack, WCOT Fused Silica, CP-Wax—52CB,
25 um, 0. 32mm) , 7 170°C 3| 240°C (K BEBE L N EAT 20 538, 78 240°C R illAT 5 738l JTde
i J5 1 TP R 4T 5 A e 230 FH ARSIV RS (8, Sigma) W] A3 B EIARHE & E X o

[1102] ¥y Sl FHWFAT FOAE R L S0 SRAE A R DA AsE T S s 42 1,

[1103]  BEJ5 100°CINFA 10 5380 IF HATVK Ly &G F Lo 4HIDTIE LA IM B R ) 7 S
AN 2% — MEERINBE 90 CZKfE— /N T LA IR 2% M 24k . 13 3R IR 15 e TG (FAME)
10 BE A dE . P B2 R FAME 8 ot 48 A = 4045 4+ (Chrompack, WCOT Fused Silica,
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CP-Wax—52CB, 25 um, 0. 32mm) K" T EOIELE 20 43 8P 170°C £ 240°C 22 0] I R6 I HL
LE 240°CHEFE 5 1 Bh AT 70 B o HE W e 10 B fo (B ok S5 AH Y. FAME B dd (Sigma) [19LEEE
RN o OUBHE ) S0 T A7 B IE I A FAME VR A 9038 Ak 2 fr A2 LU= 26 an 4, 4— — 4R R IE
MRIK AT ZE 4 (Christie, 1998) 48 GC-MS HE—35 4347

[1104]  STHEAH] 60 2K [ 7= AR M FE 35 AR A0 1~ 19 0 B

[1105] 2% L F sz §l 1 59, 4 ¥r B # & K pGPIv—Cnll d6Des (Pir) d5Des (lc)
DEELo (Pp) _D12Des (Co) \pSUN-5G FII pSUN-8G AL IAHE AT+~ Bl XX B T A st 4
pGPTV-CnI1_d6Des (Pir) _d5Des (Te) _D6Elo (Pp) _D12Dcs (Co) ATfamt 1-HIJe i B it . 5% A
AL TR A (BF AR AT R, WT) B4, 00 2 31 A iy e 13 1100 Sl =25 50 o AT 7] DA U W 4%
IR S ThREM . 3R 22 gadit T 32 s R

[1106] 3K 22
[1107]
v % RE B BR
16:0 (18:0 [18:1 [18:2 [GLA (18:3 (SDA |[ARA (EPA
WT %t B8 5.6 (6.5 |31.7 |41.7 |nd 12.1 |nd nd nd

1424 Ko82 4 |66 |[1.5 (89 [10.5 |42.2 |31 (2.8 17.2 0.2

1424 _Ko82 5 |61 |[1.5 (11.0 |[9.0 |40.6 |29 |4.0 15.0 |15

1424 Ko82_6 ({57 (1.6 |[15.5 |10.6 (37.1 |3.0 [3.2 14.6 |0.2

1424 _Ko82 7 |54 (2.0 (204 [10.7 |32.6 |3.5 (3.2 12.1 |1.0

1424 Ko82 8 |54 (1.4 15.1 [12.5 1399 (2.6 |2.4 12.2 0.7

1424 Ko82 9 (6.0 (1.8 [25.0 (99 29.7 (2.2 |25 10.2 |0.8

1424 Ko82 10|57 |1.3 [10.1 [10.3 |42.5 |2.6 |3.5 139 |11

1424_Ko82_11|5.4 (1.4 [15.7 |11.3 (382 (2.6 (2.8 |14.1 (1.0

[1108] X H, H A # & /K pSUN-5G [ B - 19 20 BT 38 7R T 45 M & K pGPTV-CnT1_
déDes (Pir) _dbDes (Te) _D6Elo (Pp) _D12Des (Co) AHELALAE PUMAIR & & B 2 3 nr Wi &R . 7C
Z TN, 193 T E A IR 25% ARA [ FR o AANISEIRE (TL16y2) B ik T i3 My
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(& 31, pSUN-5G) » R HiZ 5 R P4E RAEK 23 1 Sk,

[1109] 3£ 23 : FHA AR pSUN-5G #E A4k 1 %4 JE DRUR0 1 B I W7 8 - 1)
[1110]

[z [mmm

18:2 |18:3 |18:3 |18:4 |20:3
16:0 [18:0 [18:1 ARA EPA
LA |GLA |ALA |SDA ' HGLA

wT (5.2 (23 |34.2 (379 {00 (11.6 (0.0 (0.0 0.0 (0.0

16-1-2/4.2 |1.6 |20.1 {21.5 |259 4.1 1.8 |1.7 8.9 0.8

16-1-3/5.8 |23 |99 (14.6 |33.6 (3.1 (2.2 |2.2 16.0 |1.4

16-1-8/5.0 |2.8 |11.1 {12.6 |349 (2.2 1.8 |2.6 16.3 |1.2

16-2-114.9 (1.6 (145 |17.4 |329 (3.5 (2.0 |1.6 12.3 |1.0

16-2-5|5.5 |33 (12.9 |13.8 32.9 |29 2.2 (14 154 |14

16-4-2|/5.8 2.5 |18.8 (14.7 {320 3.5 (2.3 (1.2 12.0 |1.2

16-4-3/5.9 (2.0 |19.7 |{15.0 |[32.0 3.8 (2.4 |1.1 114 |1.2

16-7-216.2 |44 (143 [10.2 {30.7 (2.0 |2.1 |1.7 194 |1.9

[1111]
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|
1.4
2.6

L.

12.6
11.3
25. 8

1.5
2.9
2.6

1.8
2.2
2.7

2.1
4.2
1.8

30.7
23. 1
33.7

13.6
19.5
6. 8

21.6
18. 8
4.2

2.5

4.1
1.8

5.0
5.3
7.4

16-7-3
16-7-4
16-7-5

(11121 SEHEG] 61 FRRPRIEN R TS AE ) Rl 1~ DHA FrRA

(11131 X FHANSE i) 58 IR KIH4 3 A pSUN=8G 7 A= IIAR A7) B Fib 1~ I STt 451 59 i 1) 53
Mro BT LCPUPA FEAE VMG TR AT — 1k TURER - — T B /SIRIR AL, 753K L6~ th 6 ) 34
AT ZEET R A4 REFIEEFUTES (Onchorynchis mykiss) F0 Ostreococcus tauri ¥
A B FEMRBEFEAL G ). K 33 o 15 REEA IR BRI AH EC , A 8100 (08 7 1 14 14T
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IEXTIE S
110> EHrEAAD RN A TR A A

120> {EIEFE R T = A 2 AR IR D BR 1Y 7 12
<130>PF56186

<140>20041035

<141>2004-12-22

<160>202

<170>Patentln A 3. 1

<210>1

<211>1266

<212>DNA

<213> A /PpEiE:. (Fuglena gracilis)

<220>

<221>CDS

<222>(1).. (1266)

<223> A 8 L HuFnlE

<400>1

atg aag tca aag cgc caa gcg ctt ccc ctt aca att gat gga aca aca 48

Met l.ys Ser l.ys Arg Gln Ala T.eu Pro l.eu Thr Tle Asp Gly Thr Thr

1 5 10 15
tat gat gtg tct gcc tgg gtc aat ttc cac cct ggt ggt gcg gaa att 96
Tyr Asp Val Ser Ala Trp Val Asn Phe His Pro Gly Gly Ala Glu Ile

20 25 30
ata gag aat tac caa gga agg gat gcc act gat gcc ttc atg gtt atg 144
Ile Glu Asn Tyr Gln Gly Arg Asp Ala Thr Asp Ala Phe Met Val Met
35 40 45
cac tct caa gaa gcc ttc gac aag ctc aag cge atg ccc aaa atc aat 192

His Ser Gln Glu Ala Phe Asp Lys Leu Lys Arg Met Pro Lys Ile Asn
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50 55 60
cce agl Lel gag Llg cca cee cag gel gea glg aal gaa gel caa gag 240
Pro Ser Ser Glu Leu Pro Pro Gln Ala Ala Val Asn Glu Ala Gln Glu
65 70 75 80
gat ttc cgg aag ctc cga gaa gag ttg atc geca act gge atg ttt gat 288
Asp Phe Arg Lys Leu Arg Glu Glu Leu lle Ala Thr Gly Met Phe Asp
85 90 95
gce tee cce cte tgg tac tca tac aaa atc age acc aca ctg gge ctt 336
Ala Ser Pro Leu Trp Tyr Ser Tyr Lys Ile Ser Thr Thr Leu Gly Leu
100 105 110
gga gtg ctg ggt tat ttc ctg atg gtt cag tat cag atg tat ttc att 384
Gly Val Leu Gly Tyr Phe Leu Metl Val Gln Tyr Gln Met Tyr Phe Ile
115 120 125
ggg gca gtg ttg ctt ggg atg cac tat caa cag atg gge tgg ctt tet 432
Gly Ala Val Leu Leu Gly Met His Tyr Gln Gln Met Gly Trp Leu Ser
130 135 140
cat gac att tgc cac cac cag act ttc aag aac cgg aac tgg aac aac 480
His Asp Ilc Cys His His Gln Thr Phc Lys Asn Arg Asn Trp Asn Asn
145 150 155 160
cte gtg gga ctg gta ttt gge aat ggt ctg caa ggt ttt tcc gtg aca 528
l.eu Val Gly lLeu Val Phe Gly Asn Gly l.eu GIn Gly Phe Ser Val Thr
165 170 175
tgc tgg aag gac aga cac aat gca cat cat tcg gca acc aat gtt caa 576
Cys Trp Lys Asp Arg His Asn Ala His His Ser Ala Thr Asn Val Gln
180 1856 190
ggg cac gac cct gat att gac aac ctc ccc ctc tta gec tgg tct gag 624
Gly His Asp Pro Asp Ile Asp Asn Leu Pro Leu Leu Ala Trp Ser Glu
195 200 205
gal gac glc aca cgg geg Lea ceg altl Lee cge aag cle atl cag Lic 672
Asp Asp Val Thr Arg Ala Ser Pro Ile Ser Arg Lys Leu Ile Gln Phe
210 215 220
cag cag tat tat ttc ttg gtc atc tgt atc ttg ttg cgg ttc att tgg 720
Gln Gln Tyr Tyr Phe Leu Val lle Cys lle Leu Leu Arg Phe lle Trp
225 230 235 240
tgt ttc cag age gtg ttg acc gtg cge agt ctg aag gac aga gat aac 768
Cys Phe Gln Ser Val Leu Thr Val Arg Ser Leu Lys Asp Arg Asp Asn
245 250 255
caa ttec tat cge tct cag tat aag aag gag gcc att gge cte gee ctg 816
Gln Phe Tyr Arg Ser Gln Tyr Lys Lys Glu Ala Ile Gly Leu Ala Leu
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cal lgg
[lis Trp

ctc aca
Leu Thr
290
ggc att
Gly Ile
305
gg8g gac
Gly Asp

gag acc

Glu Thr

gge ttg
Gly Lcu

cac aac

His Asn
370

cac aac

His Asn

385

ctg ctg

Leu Leu

gC8 888
Ala Gly

<210>2
<211>421
<212>PRT

aca
Thr
275
tcg

Ser

gCg
Ala

tcg

Ser

atg
Met

aac
Asn
355
ctg

l.eu

260
Lilg

Leu

ctg

Leu

atc
Ile

gtc
Val

aac
Asn
340
tac

Tyr

aca
Thr

ccg

Pro

tat
Tyr

gcl
Ala
420

213> 4l /e

<400>2

aag

ttg

Leu

gtg
Val

tgg
Trp
325
att
Ile

cag

Gln

8C8
Ala

tat
Tyr

ctg
Leu
405
cla

Leu

gce

Ala

gta
Val

gtg
Val
310
gat
Asp

cgg
Arg

atc

Tle

gtt
Val

cgg
Arg
390
8CH
Ala

Laa

clg

Leu

ttt
Phe
295
ttc
Phe

g8cC
Gly

cga

Arg

gag
Glu

agc
Ser
375
aac

Asn

gtg
Val

tte
Phe
280
ttc
Phe

atg
Met

cat
His

888
Gly

cac
His
360
tac

Tyr

ccg

Pro

ttc
Phe

265
cac

Ilis

gtt
Val

aac

Asn

gga
Gly

att
Ile
345
cat
His

cag
Gln

Lia

Leu

tcg

Ser

cac
His

ttc
Phe
330
ate

Tle

ttg

Leu

gtg
Val

CcccC

Pro

(972424
Arg
410

Lic
Phe

gag
Glu

tac
Tyr
315
tcg

Ser

aca

Thr

tgg
Trp

gaa
Glu

cat
His
395
atg
Met

Lt
Phe

ctg
Leu
300
cca

Pro

gtt
Val

gat
Asp

ccg

Pro

cag
Gln
380
gaa
Glu

gCy
Ala

alg
Met
28h
gtt
Val

ctg

Leu

g8cC
Gly

Trp

acc
Thr
365
ctg

l.eu

888
Gly

gag
Glu

270
cee

Pro

£8C
Gly

gag
Glu

cag
Gln

ttt
Phe
350
ctc

Leu

tgc
Cys

ttg

Leu

aag

Lys

age

Ser

£8C
Gly

aag

Lys

atc
Ile
335
tte
Phe

cct

Pro

cag
Gln

gtc
Val

caa
Gln
415

alc
Tle

tte
Phe

atc
Ile
320
cat
His

g8a
Gly

cge

Arg

aag

l.ys

Met Lys Ser Lys Arg Gln Ala Leu Pro Leu Thr Ile Asp Gly Thr Thr

128

864

912

960

1008

1056

1104

1152

1200

1248
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1
Tyr

Tle

His

Pro

65

Asp

Ala

Gly

Gly

His

145

Leu

Cys

Gly

Asp

Gln

225

Cys

Gln

His

Leu

Gly
305

Asp

Glu

Ser

50

Scr

Phe

Ser

Val

Ala

130

Asp

Val

Trp

His

Asp

210

Gln

Phe

Phe

Trp

Thr

290
Tle

Val
Asn
35

Gln
Scr
Arg
Pro
Leu
115
Val
Tle
Gly
Lys
Asp
195

Val

Tyr

Gln S

Tyr

Thr
275

Ser

Ala

Ser

20

Glu

Glu

Lys

Leu

100

Gly

Leu

Cys

Leu

Asp

180

Pro

Thr

Tyr

Arg
260
Leu

Leu

Tle

Ala

Gln

Ala

Leu

Leu

85

Trp

Tyr

Leu

His

Val

165

Arg

Asp

Arg

Phe

Val

245

Ser

Leu

Val

Trp

Gly

Phe

Pro

70

Arg

Tyr

Phe

Gly

His

150

Phe

His

Ile

Ala

Leu

230

Leu

Gln

Ala

Val

Val
310

Val
Arg
Asp
55

Pro
Glu
Ser
Leu
Met
135
Gln
Gly
Asn
Asp
Ser
215
Val
Thr
Tyr
Leu
Phe

295
Phe

Asn
Asp
40

Lys
Gln
Glu
Tyr
Met
120
His
Thr
Asn
Ala
Asn
200
Pro
Tle
Val
Lys
Phe
280

Phe

Met

Phe
25

Ala
Leu
Ala
Leu
Lys
105
Val
Tyr
Phe
Gly
His
185
Leu
Ile
Cys
Arg
Lys
265
His
Val

Asn

129

10
His

Thr

Lys

Ala

Ile

90

Tle

Gln

Gln

Lys

Leu

170

His

Pro

Ser

Tle

Ser

250

Glu

Leu

Ser

His

Pro

Asp

Arg

Val

75

Ala

Ser

Tyr

Gln

Asn

155

Gln

Ser

Leu

Arg

Leu

235

Leu

Ala

Phe

Glu

Tyr
315

Gly
Ala
Met
60

Asn
Thr
Thr
Gln
Met
140
Arg
Gly
Ala
Leu
Lys
220
Leu
Lys
Tle
Phe
Leu

300

Pro

Gly
Phe
45

Pro
Glu
Gly
Thr
Met
125
Gly
Asn
Phe
Thr
Ala
205
Leu
Arg
Asp
Gly
Met
285

Val

l.eu

Ala
30

Met
Lys
Ala
Met
Leu
110
Tyr
Trp
Trp
Ser
Asn
190
Trp
Ile
Phe
Arg
Leu
270
Pro

Gly

Glu

15
Glu

Val

lle

Gln

Phe

95

Gly

Phe

Leu

Asn

Val

175

Val

Ser

Gln

Tle

Asp

255

Ala

Ser

Gly

l.ys

ITle

Met

Asn

Glu

80

Asp

Leu

Tle

Ser

Asn

160

Thr

Gln

Glu

Phe

Trp

240

Asn

Leu

Tle

Phe

Tle
320
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Gly
Glu
Gly
His
His
385

Leu

Ala

Asp
Thr
Leu
Asn
370
Asn

Leu

Gly

<210>3

C211>777

Ser Val

Met Asn
340

Asn Tyr

355

Leu Thr

Leu Pro

Arg Tyr

Lys Ala
420

<212>DNA
(213> L 24w (Isochrysis galbana)
220>
<221>CDS

<222>(1).. (777)
<2935 A 9 GEAT
<400>3

atg
Met
1

gac

Asp

ctg

Leu

acg

Thr

age
Ser
65

gce
Ala

cecg

Pro

cte

Leu

tce
Scr
50

ttc
Phe

ctc gca
Leu Ala

gaa atc
Glu Ile
20

cge aat
Arg Asn
35

atg atc
Met Ile

tac gtg
Tyr Val

Trp
325
Ile
Gln
Ala
Tyr
Leu

405

Leu

aac

Asn

cte

Leu

tece

Ser

tgg
Trp

acg
Thr

Asp

Tle
Val

Arg
390
Ala

gac

Asp

att
Ile

288
Gly

tac

Tyr

gCg
Ala
70

Gly

Arg

Glu

Ser
375

Asn

Val

gCg
Ala

g8cC
Gly

ctg

Leu

aac
Asn
55

acc
Thr

His

His
360
Tyr

Pro

Phe

gga
Gly

acc
Thr

gtg
Val
40

gtt
Val

gce
Ala

Gly Phe

330
Ile Ile
345

His Leu

Gln Val

Leu Pro

Ala Arg
410

gag cgc
Glu Arg
10

ttc tcg
Phe Ser
25

gat gag
Asp Glu

ctg ctg

Leu Leu

ctc ggc
l.eu Gly

130

Ser

Thr

Trp

Glu

His

395
Met

atc
Ile

tac

Tyr

aag

Lys

gCg
Ala

teg
Trp
75

Val

Pro

Gln
380
Glu

Ala

tgg
Trp

ttg

Leu

aag

Lys

ctc
Lcu
60

gac

Asp

Gly

Trp

Thr
365

Leu

Gly

Glu

gCg
Ala

cta

Leu

g8cC
Gly
45

tte
Phe

tat
Tyr

Gln

Phe
350

Leu

Cys

Leu

Lys

gct
Ala

ctc
Leu
30

gca

Ala

tct

Scr

ggt
Gly

Tle
335
Phe

Pro

Gln

Val

Gln
415

gtg
Val
15

aaa

Lys

tac

Tyr

gCg
Ala

acg
Thr

His

Gly

Arg

Lys

ITle

400

Pro

acc
Thr

ccg

Pro

agg
Arg

Lecu

ggc
Gly
80

48

96

144

192

240
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gcg tgg ctg cge agg caa acc gge gac aca ccg cag ccg cte tte cag 288
Ala Trp Leu Arg Arg Gln Thr Gly Asp Thr Pro Gln Pro Leu Phe Gln

85 90 95
tge ccg tee cecg gtt tgg gac teg aag cte tte aca tgg acc gec aag 336
Cys Pro Ser Pro Val Trp Asp Ser Lys Leu Phe Thr Trp Thr Ala Lys

100 105 110
gca ttc tat tac tcc aag tac gtg gag tac ctc gac acg gcc tgg ctg 384
Ala Phe Tyr Tyr Scr Lys Tyr Val Glu Tyr Leu Asp Thr Ala Trp Lcu
115 120 125
agg gtc tcc ttt cte cag gee tte cac cac ttt gge geg ccg tgg gat 432
Arg Val Ser Phe Leu Gln Ala Phe His His Phe Gly Ala Pro Trp Asp
130 135 140

gtg tac ctc ggc att cgg ctg cac aac gag ggc gta tgg atc ttc atg 480
Val Tyr Leu Gly Ile Arg Leu His Asn Glu Gly Val Trp Ile Phe Met
115 150 §515) 160
ttt ttc aac tcg ttc att cac acc atc atg tac acc tac tac ggc ctc 528
Phe Phe Asn Ser Phe Ile His Thr Ile Met Tyr Thr Tyr Tyr Gly Leu

165 170 175
acc gece gee ggg Lal aag LLce aag gee aag ccg cle ale ace geg alg 576
Thr Ala Ala Gly Tyr Lys Phe Lys Ala Lys Pro Leu Ile Thr Ala Met

180 185 190
cag atc tge cag ttc gtg gge gge tte ctg ttg gte tgg gac tac atce 624
Gln Ile Cys Gln Phe Val Gly Gly Phe Leu Leu Val Trp Asp Tyr Ile
195 200 205
aac gtc ccc tge ttc aac tcg gac aaa ggg aag ttg ttc age tgg get 672
Asn Val Pro Cys Phe Asn Ser Asp Lys Gly Lys Leu Phe Ser Trp Ala
210 215 220

ttc aac tat gca tac gtc gge tcg gte tte ttg cte tte tge cac ttt 720
Phe Asn Tyr Ala Tyr Val Gly Ser Val Phe Leu Leu Phe Cys His Phe
225 230 235 240
ttc tac cag gac aac ttg gca acg aag aaa tcg gec aag geg gge aag 768
Phe Tyr Gln Asp Asn Leu Ala Thr Lys Lys Ser Ala Lys Ala Gly Lys

245 250 255
cag ctc tag 777

Gln Lcu

<210>4
<211>25h8
<212>PRT
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213> Z3 A il 4 V5
<400>4

Met
1
Asp
Leu
Thr
Ser
65
Ala
Cys
Ala
Arg
Val
145
Phe
Thr
Gln
Asn
Phe
225

Phe

Gln

Ala

Pro

Leu

Ser

50

Phe

Trp

Pro

Phe

Val

130

Tyr

Phe

Ala

Tle

Val

210

Asn

Tyr

Leu

<210>hH
<211>1410

l.eu
Glu
Arg
35

Met
Tyr
Leu
Ser
Tyr
115
Ser
Leu
Asn
Ala
Cys
195
Pro

Tyr

Gln

Ala
lle
20

Asn

Ile

Val

Pro
100
Tyr
Phe
Gly
Ser
Gly
180
Gln
Cys

Ala

Asp

Asn

Leu

Scr

Trp

Thr

Arg

85

Val

Scr

Leu

Tle

Phe

165

Tyr

Phe

Phe

Tyr

Asn
245

lle
Gly
Tyr
Ala
70

Gln
Trp
Lys
Gln
Arg
150
Ile
Lys
Val
Asn
Val

230

Leu

Ala
Gly
Leu
Asn
55

Thr
Thr
Asp
Tyr
Ala
135
Leu
His
Phe
Gly
Ser
215

Gly

Ala

Gly
Thr
Val
40

Val
Ala
Gly
Ser
Val
120
Phe
His
Thr
Lys
Gly
200
Asp

Ser

Thr

Glu
Phe
25

Asp
Leu
Leu
Asp
Lys
105
Glu
IIis
Asn
Ile
Ala
185
Phe

Lys

Val

132

Arg
10

Ser
Glu
Leu
Gly
Thr
90

Leu
Tyr
IIis
Glu
Met
170
Lys
Leu

Gly

Phe

250

Tle

Tyr

Lys

Ala

Trp

75

Pro

Phe

Leu

Phe

Gly

155

Tyr

Pro

Leu

Lys

Leu

235

Ser

Trp
Leu
Lys
Leu
60

Asp
Gln
Thr
Asp
Gly
140
Val
Thr
Leu
Val
Leu
220

Leu

Ala

Ala
Leu
Gly
45

Phe
Tyr
Pro
Trp
Thr
125
Ala
Trp
Tyr
Ile
Trp
205
Phe

Phe

Lys

Ala
Leu
30

Ala
Ser
Gly
Leu
Thr
110
Ala
Pro
Tle
Tyr
Thr

190
Asp

Cys

Ala

Val
15

Lys
Tyr
Ala
Thr
Phe
95

Ala
Trp
Trp
Phe
Gly
175
Ala
Tyr
Trp
His

Gly
255

Thr

Pro

Arg

Leu

Gly

80

Gln

Lys

Lecu

Asp

Met

160

Leu

Met

Tle

Ala

Phe
240
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<212>DNA
<213> = fAwmFes (Phacodactylum Lricornutum)
<220>
<221>CDS
222> (1).. (1410)
<223> A5 KA
<400>5
atg gct ccg gat gecg gat aag ctt cga caa cgce
Met Ala Pro Asp Ala Asp Lys Leu Arg Gln Arg
1 5 10
gcg aag cac aat gct get acc ata tcg acg cag
Ala Lys His Asn Ala Ala Thr Ile Ser Thr Gln
20 25
ctg tet teg ctec aaa gge gaa gaa gtc tge atce
Leu Ser Ser Leu Lys Gly Glu Glu Val Cys Ile
35 40
gac ctc caa tca ttc gat cat ccc ggg ggt gaa
Asp Lcu Gln Scr Phe Asp His Pro Gly Gly Glu
50 55
ggt ggc aac gat gtc act gta cag tac aag atg
Gly Gly Asn Asp Val Thr Val GIn Tyr lLys Met
65 70 75
acc gag aag cat ttg gaa aag atg aag cgt gtc
Thr Glu Lys His Leu Glu Lys Met Lys Arg Val
85 90
ttc gtec tge gag tac aag ttc gat acc gaa ttt
Phe Val Cys Glu Tyr Lys Phe Asp Thr Glu Phe
100 105
cga gaa glc Llc aag all glg cga cga gge aag
Arg Glu Val Phe Lys Ile Val Arg Arg Gly Lys
115 120
gga tgg ttc ttc cgt gecg ttt tge tac att gcc
Gly Trp Phe Phe Arg Ala Phe Cys lyr lle Ala
130 135
cag tac cat tgg gtc acc acg gga acc tct tgg
Gln Tyr His Trp Val Thr Thr Gly Thr Ser Trp
145 150 155
tac gga atc tce caa geg atg att gge atg aat
Tyr Gly Ile Ser Gln Ala Met Ile Gly Met Asn

133

cag
Gln

gaa
Glu

gac

Asp

acg
Thr
60

att
Tle

gg8cC
Gly

gaa
Glu

gal
Asp

att
lle
140
ctg

Leu

gte
Val

acg
Thr

cge

Arg

gga
Gly
45

atc

Tle

cac
His

tte
Phe
125
ttc
Phe

ctg

Leu

cag

Gln

act
Thr

ctt
Leu
30

ate

Tle

aaa

Lys

ccg

Pro

gtg
Val

L2aa
Glu
110
ggl
Gly

tte
Phe

gce
Ala

cac

His

gCE
Ala
15

tgce
Cys

ate

Tle

atg
Mct

tac

Tyr

acg
Thr
95

atc
Ile

acl
Thr

tac

Tyr

gtg
Val

gat
Asp

gta
Val

agt

Ser

tat
Tyr

ttt
Phe

cat
His
80

Asp

aaad

Lys

Lig

Leu

ctg

Leu

gece
Ala
160
gee

Ala

48

96

144

192

240

288

336

384

132

480

h28
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165 170 175
aac cac ggg gece ace lLee aag cgl cee Lgg gle aac gac alg cla gge 576
Asn llis Gly Ala Thr Ser Lys Arg Pro Trp Val Asn Asp Met Leu Gly
180 18h 190
ctc ggt gcg gat ttt att ggt ggt tcc aag tgg ctc tgg cag gaa caa 624
Leu Gly Ala Asp Phe lle Gly Gly Ser Lys Trp Leu Irp Gln Glu Gln
195 200 205
cac tgg acc cac cac gct tac acc aat cac gcc gag atg gat ccc gat 672
His Trp Thr His His Ala Tyr Thr Asn His Ala Glu Met Asp Pro Asp
210 215 220
age ttt ggt geec gaa cca atg ctc cta ttec aac gac tat ccc ttg gat 720
Ser Phe Gly Ala Glu Pro Met Leu Leu Phe Asn Asp Tyr Pro Leu Asp
225 230 235 240
cat ccce get cgt ace tgg cta cat cge ttt caa gea tte ttt tac atg 768
His Pro Ala Arg Thr Trp Leu His Arg Phe Gln Ala Phe Phe Tyr Met
245 250 255
cce gte ttg get gga tac tgg ttg tece get gte ttec aat cca caa att 816
Pro Val Lecu Ala Gly Tyr Trp Lecu Scr Ala Val Phe Asn Pro Gln Ilc
260 265 270
ctt gac ctc cag caa cgc ggc gca ctt tcc gtc ggt atc cgt ctc gac 864
l.eu Asp l.eu GIn GIn Arg Gly Ala Tl.eu Ser Val Gly Tle Arg l.eu Asp
275 280 285
aac gct ttc att cac tcg cga cgec aag tat gcg gtt ttc tgg cgg get 912
Asn Ala Phe Ile His Ser Arg Arg Lys Tyr Ala Val Phe Trp Arg Ala
290 295 300
gtg tac att gcg gtg aac gtg att get cecg ttt tac aca aac tcc ggc 960
Val Tyr Ile Ala Val Asn Val Ile Ala Pro Phe Tyr Thr Asn Ser Gly
305 310 315 320
cle gaa Lgg Lee Lgg cgl gle LLL gga aac alce alg cle atlg ggl glg 1008
Leu Glu Trp Ser Trp Arg Val Phe Gly Asn Ile Met Leu Met Gly Val
325 330 335
gcg gaa tcg ctec geg ctg geg gte ctg ttt teg ttg teg cac aat tte 1056
Ala Glu Ser Leu Ala Leu Ala Val Leu Phe Ser Leu Ser His Asn Phe
340 345 350
gaa tcc gecg gat cge gat ccg acc gee cca ctg aaa aag acg gga gaa 1104
Glu Ser Ala Asp Arg Asp Pro Thr Ala Pro Leu Lys Lys Thr Gly Glu
355 360 365
cca gte gac tgg tte aag aca cag gte gaa act tce tge act tac ggt 1152
Pro Val Asp Trp Phe Lys Thr Gln Val Glu Thr Ser Cys Thr Tyr Gly
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g8d
Gly
385
cac
His

cccC

Pro

tac

Tyr

gCcg
Ala

ttg
Lcu
465

370
Lic
Phe

cac
His

aag

Lys

cecg

Pro

gee
Ala
450
acc

Thr

<210>6

<211>469
<212>PRT
213> = fARiETE

<400>6

Met
1
Ala

l.eu
Asp
Gly
65

Thr

Phe

Ala
Lys
Ser
Leu
50

Gly

Glu

Val

clt

Leu

ttg

Leu

gtc
Val
tgg
Trp
435
g88g
Gly

gga
Gly

Pro
His
Ser
35

Gln
Asn

Lys

Cys

Lce

Ser

tte
Phe

cge
Arg
420
atc

Tle

acc

Thr

cgg
Arg

Asp

Asn

20

l.eu

Ser

Asp

Ilis

Glu

ggl
Gly

cca
Pro
405
gaa

Glu

cac
His

ggt
Gly

gCg
Ala

Ala

Ala

lys

Phe

Val

Leu

85
Tyr

Lgce
390
cge

Arg

att
Ile

caa
Gln

gee

Ala

taa

Asp
Ala
Gly
Asp
Thr
70

Glu

Lys

375
Lic
Phe

atg
Met

tgc
Cys

aac

Asn
aac

Asn
455

Lys

Thr

Glu

His

bh

Val

Lys

Phe

acg
Thr

age

Ser

gce
Ala

ttt

Phe
440

tgg
Trp

Leu

Ile

Glu

10

Pro

Gln

Met

Asp

g8a
Gly

age
Ser
aaa
Lys
425
ctc

Leu

cge

Arg

Arg
Ser
25

Val
Gly
Tyr

Lys

Thr

ggl clc
Gly Leu
395
gct tgg
Ala Trp
410
cac ggc
His Gly

tce acce
Ser Thr

cag atg
Gln Met

Gln Arg
10
Thr Gln

Cys Tle

Gly Glu

Lys Mct
75

Arg Val

90

Glu Phe

135

380
aac

Asn

tat
Tyr

gtc
Val

gtc
Val

gee

Ala
460

Gln
Glu
Asp
Thr
60

Tle

Gly

Glu

Lt
Phe

cccC

Pro

cac
His
cge
Arg
445

aga

Arg

Thr
Arg
Gly
15

lle
His
Lys

Arg

cag
Gln

tac
Tyr
tac
Tyr
430
tac

Tyr

gaa

Glu

Thr

Leu

30

Tle

Lys

Pro

Val

Glu

gll
Val

att
lle
415
gee
Ala

atg
Met

aat

Asn

Ala
15
Cys

Tle

Met

Tyr

Thr

95
Tle

gaa
Glu
400
gce
Ala

tac

Tyr

cac
His

ccc

Pro

Val

Ser

Tyr

Phe

His

80

Asp

Lys

1200

1248

1296

1344

1392

1410
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Arg
Gly
Gln
145
Tyr
Asn
Leu
His
Ser
225
His
Pro
Leu
Asn
Val
305
Leu
Ala
Glu
Pro
Gly

385
His

Glu
Trp
130
Tyr
Gly
His
Gly
Trp
210
Phe
Pro
Val
Asp
Ala
290

Tyr

Glu

Glu S

Ser
Val
370
Phe

His

Val
115
Phe
His
Tle
Gly
Ala
195
Thr
Gly
Ala
Leu
Leu
275
Phe

Ile

Trp

Ala
355

Leu

l.eu

100
Phe

Phe

Trp

Scr

Ala

180

Asp

His

Ala

Arg

Ala

260

Gln

Ile

Ala

Ser

Leu

340

Asp

Trp

Ser

Phe

Lys

Arg

Val

Gln

165

Thr

Phe

His

Glu

Thr

245

Gly

Gln

His

Val

Trp

325

Ala

Arg

Phe

Gly

Pro
405

Ile

Ala

Thr

150

Ala

Ser

Tle

Ala

Pro

230

Trp

Tyr

Arg

Ser

Asn

310

Arg

Leu

Asp

Lys

Cys

390
Arg

Val
Phe
135
Thr
Mct
Lys
Gly
Tyr
215
Met
Lcu
Trp
Gly
Arg
295
Val
Val
Ala
Pro
Thr
375

Phe

Met

Arg

120

Gly

Tle

Arg

Gly

200

Thr

Leu

His

Leu

Ala

280

Arg

Ile

Phe

Val

Thr

360

Gln

Thr

Ser

105
Arg

Tyr

Thr

Gly

Pro

185

Ser

Asn

Leu

Arg

Ser

265

Leu

Ala
Gly
Leu
345
Ala
Val

Gly

Ser

136

Gly

Tle

Ser

Mct

170

Trp

Lys

His

Phe

Phe

250

Ala

Ser

Tyr

Pro

Asn
330

Phe S

Pro

Glu

Gly

Ala
410

Lys

Ala

Trp

155

Asn

Val

Trp

Ala

Asn

235

Gln

Val

Val

Ala

Phe

315
Tle

Leu

Thr

Leu
395
Trp

Asp
Tle
140
Leu
Val
Asn
Leu
Glu
220
Asp
Ala
Phe
Gly
Val
300

Tyr

Met

Leu S

Lys
Ser
380

Asn

Tyr

Phe
125
Phe
Leu
Gln
Asp
Trp
205
Met
Tyr
Phe
Asn
Tle
285
Phe

Thr

Leu

Lys
365
Cys

Phe

Pro

110
Gly

Phe

Ala

His

Met

190

Gln

Asp

Pro

Phe

Pro

270

Arg

Trp

Asn

Met

Ilis

350

Thr

Thr

Gln

Tyr

Thr

Tyr

Val

Asp

175

Leu

Glu

Pro

Leu

Tyr

255

Gln

Leu

Arg

Ser

Gly

335

Asn

Gly

Tyr

Val

Tle
415

Leu
l.eu
Ala
160
Ala
Gly
Gln
Asp
Asp
240
Mct
Tle
Asp
Ala
Gly
320
Val
Phe
Glu
Gly
Glu

400
Ala
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Pro Lys

Tyr Pro

Val Arg Glu Ile Cys Ala Lys His Gly

420

425

Trp Ile Ilis Gln Asn Phe Leu Ser Thr

435

440

Ala Ala Gly Thr Gly Ala Asn Trp Arg Gln Met

450
Leu Thr
4165
<210>7
211>134
<212>DNA

Gly Arg Ala

4

455

<213> A #E (Ceratodon purpureus)

<220>
<221>CDS

<222>(1).. (1314)

223> A5 FAATNE

<400>7

atg gta
Met Val
1

gga aaa
Gly Lys

get agt
Gly Scr

cac aca

His Thr
50

ttg aaa

leu Lys

65

gat gac

all Ltct
Ile Ser

cgt atg

tta

Leu

tgg
Trp

gea
Ala
35

tte
Phe

aaa

lys

cca

Pro

gag
Glu

cga

cga

Arg

tgt
Cys
20

att
Ile

cat
His

gag
Glu

atc
Ile

aad
Lys
100
gtt

gag
Glu

caa

Gln

act

Thr

act

Thr

tgc
Cys

aaa

85
cga

Arg

cgt

caa
Gln

att
Tle

acc

Thr

ggt
Gly

cct
Pro
70

gga
Gly

Ltct

Ser

gca

gag
Glu

gac

Asp

tat
Tyr

tct
Ser
55

aca
Thr

att
Ile

gce

Ala

gaa

cat
His

gat
Asp

aaa
Lys
40

aaa

Lys

caa
Gln

gat

caa
Gln

gga

gag cca
Glu Pro
10

gct gte
Ala Val
25

aat atg
Asn Mct

gaa gcg
Glu Ala

gaa cca
Glu Pro

gat gtg

Asp Val
90

ala aatl

Ile Asn

105

ctt atg

137

tte
Phe

ctg

Leu

Asp

tat
Tyr

gag
Glu
75

aac

Asn

adad

Lys

gat

Val

Val

Ala
460

tte
Phe

aga

Arg

gee

Ala

caa
Gln
60

atc
Tle

atg
Met

agl

Ser

gga

His

445
Arg

att
Ile

tca

Ser

act
Thr
45

tgg
Trp

cca

Pro

gga
Gly

Lic
Phe

tct

Tyr
430

Glu

aaa

Lys

cat
His
30

acc

Thr

ctg

Leu

gat
Asp

act
Thr

acl
Thr
110

cct

Ala

Met

Asn

att
Ile
15

cea

Pro

gta
Val

aca

Thr

att
Tle

ttc
Phe
95

gal
Asp

ttg

Tyr

Ilis

Pro

gat
Asp

ggt
Gly

tte
Phe

gaa

Glu

aag
l.ys
30

aat

Asn

cla

Leu

tte

48

96

144

192

240

288

336

384
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Arg Met Arg Val Arg Ala Glu Gly Leu Met Asp Gly Ser Pro Leu Phe
115 120 125
tac att aga aaa att ctt gaa aca atc ttc aca att ctt ttt gca ttc 432
Tyr Tle Arg Lys Tle l.eu Glu Thr Tle Phe Thr Tle l.eu Phe Ala Phe
130 135 140
tac ctt caa tac cac aca tat tat ctt cca tca gct att cta atg gga 480
Tyr Leu Gln Tyr His Thr Tyr Tyr Leu Pro Ser Ala Ile Leu Met Gly
145 150 15656 160
gtt gecg tgg caa caa ttg gga tgg tta atc cat gaa ttc geca cat cat 528
Val Ala Trp Gln Gln Leu Gly Trp Leu Ile His Glu Phe Ala His His
165 170 175
cag Llg Llc aaa aac aga tac tac aal gal Llg gce age tat tic gttt 576
Gln Leu Phe Lys Asn Arg Tyr Tyr Asn Asp Leu Ala Ser Tyr Phe Val
180 185 190
gga aac ttt tta caa gga ttc tca tct ggt ggt tgg aaa gag cag cac 621
Gly Asn Phe Leu Gln Gly Phe Ser Ser Gly Gly Trp Lys Glu Gln His
195 200 205
aat gtg cat cac gca gcc aca aat gtt gtt gga cga gac gga gat ctt 672
Asn Val His His Ala Ala Thr Asn Val Val Gly Arg Asp Gly Asp Leu
210 215 220
gat tta gtc cca ttec tat get aca gtg gea gaa cat cte aac aat tat 720
Asp Leu Val Pro Phe Tyr Ala Thr Val Ala Glu His Leu Asn Asn Tyr
225 230 235 240
tet cag gat tca tgg gtt atg act cta tte aga tgg caa cat gtt cat 768
Scr Gln Asp Scr Trp Val Mct Thr Lecu Phe Arg Trp Gln His Val His
245 250 255
tgg aca ttc atg tta cca ttc ctc cgt ctc tcg tgg ctt ctt cag tca 816
Trp Thr Phe Met Leu Pro Phe Leu Arg Leu Ser Trp Leu Leu Gln Ser
260 265 270
atc att ttt gtt agt cag atg cca act cat tat tat gac tat tac aga 864
Tle Tle Phe Val Ser Gln Met Pro Thr His Tyr Tyr Asp Tyr Tyr Arg
275 280 285
aat act gcg att tat gaa cag gtt ggt ctc tct ttg cac tgg gect tgg 912
Asn Thr Ala Ile Tyr Glu Gln Val Gly Leu Ser Leu His Trp Ala Trp
290 295 300
tca tlg ggl caa Llg tal Lilc cla cce gal Lgg Lceca acl aga ala alg 960
Ser Leu Gly Gln Leu Tyr Phe Leu Pro Asp Trp Ser Thr Arg Ile Met
305 310 315 320
ttec tte ctt gtt tet cat ctt gtt gga ggt ttc ctg ctec tet cat gta 1008
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Phe

gtt
Val

atc
Ile

aga

Arg

att

Ile G

385
gtt
Val

atg
Met

cga

Arg

Phe

act
Thr

atg
Met

atg
Met

gtc
Val

aat

Asn

<210>8

{211>447
<(212>PRT
213> i #E

<400>8

Met
1

Gly
Gly

Ilis

Leu

Val

Lys

Scr

Thr

50
Lys

Leu

ttc
Phe

tca
Ser
355
gLea
Gly

cac
His

cca

Pro

gac

Asp
att

Tle
435

l.eu
Trp
Ala
35

Phe

Lys

Val

aat
Asn
340
aat

Asn

aga

Arg

cal
His

ctt

Leu

gat
Asp
420
gca

Ala

Arg
Cys
20

Ile

Ilis

Glu

Ser
325
cat
His

tac

Tyr

ttc
Phe

ctt
Leu
gtt
Val
405
tat

Tyr

aat

Asn

Glu

Gln

Thr

Thr

Cys

His

tat
Tyr

gct
Ala

att
Ile
tte
Phe
390
aag

Lys

tte
Phe

gtt
Val

Gln

lle

Thr

Gly

Pro

Leu

tca

Ser

tgt
Cys

gac
Asp
375
cea

Pro

gag
Glu

aca
Thr

gct
Ala

Glu

Asp

Tyr

Ser

15%5)
Thr

Val

gtg
Val

ctt
Leu
360
tgg
Trp

acg
Thr

ttt
Phe

gga
Gly

gct

Ala
440

His
Asp
Lys
40

Lys

Gln

Gly

gag
Glu
345
caa
Gln

ctt

Leu

alg
Met

gca
Ala

ttc
Phe
425
aaa

Lys

Glu
Ala
25

Asn

Glu

Glu

139

Gly
330
aag

l.ys

atc
Ile

tog
Trp

cca

Pro

gca
Ala
410
tgg
Trp

ttg

Leu

Pro
10

Val
Mct

Ala

Pro

Phe

ttt
Phe

atg
Met

gLa
Gly
cga
Arg
395
gca

Ala

ctt

Leu

act

Thr

Phe

Leu

Asp

Tyr

Glu

Leu

gca
Ala

acc
Thr

ggt
Gly
380
cac
His

aat

Asn

gaa
Glu

aaa

Lys

Phe

Arg

Ala

Gln

60
Tle

Leu

l.eu

aca
Thr
365
ctt

Leu

aac

Asn

ggt
Gly

att
Ile

aag

Lys
445

Tle
Ser
Thr
45

Trp

Pro

Ser

agc
Ser
350
aga

Arg

aac

Asn

Lilg

Leu

tta

Leu

gag
Glu
430
att
Ile

lys
His
30

Thr

Leu

Asp

His
335
tcg

Ser

aat

Asn

tat
Tyr

aac

Asn

ceca
Pro
415
caa
Gln

gece

Ala

Tle
15

Pro
Val

Thr

Tle

Val

aac

Asn

atg
Met

cag
Gln
actl
Thr
400
tac

Tyr

tte
Phe

tag

Asp

Gly

Phe

Glu

Lys

1056

1104

1152

1200

1218

1296

1344
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65
Asp

Tle

Arg

Tyr

Tyr

145

Val

Gln

Gly

Asn

Asp

225

Ser

Trp

Ile

Asn

Ser

3056

Phe

Val

Ile

Arg

Asp

Ser

Met

Tle

130

Leu

Ala

Leu

Asn

Val

210

Leu

Gln

Thr

Ile

Thr

290

Leu

Phe

Thr

Met

Pro
370

Pro
Glu
Arg
115
Arg
Gln
Trp
Phe
Phe
195
His
Val
Asp
Phe
Phe
275
Ala
Gly
Leu
Phe
Ser

365
Gly

Ile
l.ys
100
Val
Lys
Tyr
Gln
Lys
180
Leu
His
Pro
Ser
Met
260
Val
Tle
Gln
Val
Asn
340

Asn

Arg

Lys
85

Arg
Arg
Tle
His
Gln
165
Asn
Gln
Ala
Phe
Trp
245
Leu
Ser
Tyr
Leu
Ser
325
His
Tyr

Phe

70
Gly

Ser

Ala

Leu

Thr

150

Leu

Arg

Gly

Ala

Tyr

230

Val

Pro

Gln

Glu

Tyr

310
His

Ala

Tle

Ile

Ala

Glu

Glu

135

Tyr

Gly

Tyr

Phe

Thr

215

Ala

Met

Phe

Met

Gln

295

Phe

Leu

Ser

Cys

Asp
375

Asp
Gln
Gly
120
Thr
Tyr
Trp
Tyr
Ser
200
Asn
Thr
Thr
Leu
Pro
280
Val
Leu
Val
Val
Leu

360
Trp

Asp
Tle
105
Leu
Tle
Leu
Leu
Asn
185
Ser
Val
Val
Leu
Arg
265
Thr
Gly
Pro
Gly
Glu
345

Gln

l.eu

140

Val

90

Asn

Met

Phe

Pro

Tle

170

Asp

Gly

Val

Ala

Phe

250

Leu

His

Leu

Asp

Gly

330

Ile

Trp

75

Asn

l.ys

Asp

Thr

Ser

155

His

Leu

Gly

Gly

Glu

2356

Arg

Ser

Tyr

Ser

Trp

3156

Phe

Phe

Met

Gly

Met

Ser

Gly

Tle

140

Ala

Glu

Ala

Trp

Arg

220

Ilis

Trp

Trp

Tyr

Leu

300

Ser

Leu

Ala

Thr

Gly
380

Gly

Phe

Ser

125

Leu

Ile

Phe

Ser

Lys

205

Asp

Leu

Gln

Leu

Asp

285

His

Thr

Leu

Leu

Thr

365

l.eu

Thr
Thr
110
Pro
Phe
Leu
Ala
Tyr
190
Glu
Gly
Asn
His
Leu
270
Tyr
Trp
Arg
Ser
Ser
350

Arg

Asn

Phe
95

Asp
Leu
Ala
Met
His
175
Phe
Gln
Asp
Asn
Val
255
Gln
Tyr
Ala
Ile
His
335
Ser

Asn

Tyr

80

Asn

l.eu

Phe

Phe

Gly

160

His

Val

His

Lecu

Tyr

240

His

Ser

Arg

Trp

Met

320

Val

Asn

Met

Gln
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Tle Glu
385
Val Met

Met Val

Arg Asn

<210>9

His

Pro

Asp

Ile
435

211>1443
{212>DNA
<213> Er@t#E (Physcomitrella

<220>

<221>CDS
222> (1).. (1443)

His

Leu

Asp
420

Leu

Val
405
Tyr

Ala Asn

223> A5 EM G

<400>9

alg gecg ccece cac

Met Ala
1

ttg agg
Leu Arg

ttg aag
Leu Lys

gat tgt
Asp Cys
50

att ccc
Ile Pro
65

gat tcc
Asp Scr

atg ctc
Met leu

Pro

cta

Leu

aag
Lys
35

tgg
Trp

aat

Asn

act

Thr

gCg
Ala

Ilis

cga
Arg
20

tac

Tyr

ttg

Leu

cat
His

cag

Gln

aag
l.ys
100

Ltct
Ser
5)

acg

Thr S

acc
Thr

gtg
Val

ccg

Pro

ctt
Lcu
85

tac

Tyr

Phe Pro Thr

390

Lys Glu Phe

Phe Thr Gly

Val

g€y
Ala

tcg

ctt

Leu

ata
Ile

£88
Gly
70

tte
Phe

tgt
Cys

Ala

gal
Asp

aat

Asn S

gaa
Glu

tgg
Trp
55

g8c
Gly

gat
Asp

att
Tle

Ala
440

acl
Thr

tca

gat
Asp
40

ggc
Gly

agt

Ser

tce

Scr

g£88
Gly

Met Pro Arg

Ala Ala

Phe
425
Lys

410
Trp

Leu

patens)

gcl
Ala

aag

25
gtc
Val

aaa

Lys

cte

Leu

tat
Tyr

gaa
Glu
105

141

888
Gly
10

ggt
Gly

age

Ser

gtc
Val

atce

Tle

cac
His
90

tta

l.eu

395
Ala

Leu

Thr

cle

Leu

cccC

Pro

cgce

Arg

tac

Tyr

cac
His
75

cce

Pro

gta
Val

His

Asn

Glu

Lys

glg
Val

gaa
Glu

cac
His

gat
Asp
60

gta
Val

ctt

Leu

ccg

Pro

Asn

Tle

Lys
445

cel

Pro

caa
Gln

aac
Asn
45

gtc
Val

aaa

Lys

tat
Tyr

tct

Ser

Leu

Leu

Glu
430
Ile

Ltct

Ser

gag
Glu
30

acc
Thr

aca
Thr

gea

Ala

gtc
Val

gct
Ala
110

Asn Thr
400

Pro Tyr

415

Gln Phe

Ala

gac gaa
Asp Glu
15

caa act
Gln Thr

cca gea
Pro Ala

agc tgg
Ser Trp

ggg cag
Gly Gln
80

agg aaa
Arg Lys
95

gegt gat
Gly Asp

48

96

144

192

240

288

336
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gac aag ttt aag aaa gca act ctg gag tat gca gat gcc gaa aat gaa 384
Asp Lys Phe Lys Lys Ala Thr Leu Glu Tyr Ala Asp Ala Glu Asn Glu

115 120 125
gat ttc tat ttg gtt gtg aag caa cga gtt gaa tct tat ttc aag agt 432
Asp Phe Tyr Leu Val Val Lys Gln Arg Val Glu Ser Tyr Phe Lys Ser
130 135 140
aac aag ata aac ccc caa att cat cca cat atg atc ctg aag tca ttg 480
Asn Lys Ilc Asn Pro Gln Ile His Pro His Mct Ilec Leu Lys Ser Lceu
145 150 1565 160
ttc att ctt ggg gga tat ttc gcc agt tac tat tta gecg ttc ttc tgg 528
Phe Ile Leu Gly Gly Tyr Phe Ala Ser Tyr Tyr Leu Ala Phe Phe Trp
165 170 175
tct tca agt gtc ctt gtt tet ttg ttt ttc geca ttg tgg atg ggg ttce 576
Ser Ser Ser Val Leu Val Ser Leu Phe Phe Ala Leu Trp Met Gly Phe
180 185 190
ttc gca gcg gaa gtc ggc gtg tcg att caa cat gat gga aat cat ggt 624
Phe Ala Ala Glu Val Gly Val Ser Ile Gln His Asp Gly Asn His Gly
195 200 205
tca tac acl aaa Lgg cgl gge LLL gga tal alc alg gga gee Lee cla 672
Ser Tyr Thr Lys Trp Arg Gly Phe Gly Tyr Ile Met Gly Ala Ser Leu
210 215 220
gat cta gtc gga gece agt age ttc atg tgg aga cag caa cac gtt gtg 720
Asp Leu Val Gly Ala Ser Ser Phe Met Trp Arg Gln Gln His Val Val
225 230 235 240
gga cat cac tcg ttt aca aat gtg gac aac tac gat cct gat att cgt 768
Gly His His Ser Phe Thr Asn Val Asp Asn Tyr Asp Pro Asp Ile Arg
245 250 255
gtg aaa gat cca gat gtc agg agg gtt gcg acc aca caa cca aga caa 816
Val Lys Asp Pro Asp Val Arg Arg Val Ala Thr Thr Gln Pro Arg Gln
260 265 270
tgg tat cat gcg tat cag cat atc tac ctg gca gta tta tat gga act 864
Trp Tyr His Ala Tyr Gln His Ile Tyr Leu Ala Val Leu Tyr Gly Thr
275 280 285
cta gct ctt aag agt att ttt cta gat gat ttc ctt gcg tac ttc aca 912
Leu Ala Leu Lys Scr Ile Phe Leu Asp Asp Phe Leu Ala Tyr Phe Thr
290 295 300
gga tca att ggc cct gtc aag gtg gcg aaa atg acc ccc ctg gag ttc 960
Gly Ser Tle Gly Pro Val lLys Val Ala l.ys Met Thr Pro l.eu Glu Phe
305 310 315 320

142
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aac atc
Asn ITle

ttg cca

Leu Pro

tat gtg
Tyr Val

caa gta
GIn Val
370
g88 aag
Gly Lys
385
gat ttc
Asp Phe

aaC adcl

Asn Asn

tat cca

Tyr Pro

gtg cct

Val Pro
450

ttt gcg

Phe Ala

465

tga

<210>10

<211>480

tte
Phe

tet

Ser

gct
Ala
355
gca

Ala

gtg
Val

agt

Ser

caa
Gln

gee
Ala
43h
tat
Tyr

cat
His

<2125PRT
213> FEN[-GIn|-#

<400>10

ttt
Phe

gtg
Val
340
tet

Scr

cat
His

aag

cca

Pro

att
Ile
420
att
Ile

gta
Val

ttg

Leu

cag
Gln
325
tac

Tyr

cag

Gln

gtc
Val

gga
Gly

cgc
Arg
405
gag
Glu

cag
Gln

gce
Ala

aaa

Lys

gga
Gly

ggt
Gly

cte

Leu

gtg
Val

gga
Gly
390
tca

Ser

cal

Ilis

cct

Pro

tac

Tyr

aag
Lys
470

aag

Lys

gtt
Val

att
Tle

gat
Asp
375

Trp

tgg
Trp

cal

Ilis

att
Ile

ceca
Pro
455
gtt
Val

ctg

Leu

cac

His

aca
Thr
360
gat
Asp

gct
Ala

ttc
Phe

clg

Leu

gtc
Val
440
act
Thr

gga
Gly

cta tat
Leu Tyr
330
tce gga
Ser Gly
345
ggt tgg
Gly Trp

gtt gca
Val Ala

gca atg
Ala Met

tgg gat
Trp Gly
410
Lt cca
Phe Pro
425
gag aag
Glu Lys

ttt tgg
Phe Trp

ttg aca
Leu Thr

gCg
Ala

gga
Gly

atg
Mct

ttt
Phe

cag
Gln
395
cat
His

g8ad
Gly

acg
Thr

act
Thr

gag
Glu
475

tte
Phe

act

Thr

tta

Leu

cct
Pro
380

Val

gtc
Val

glg
Val

tge
Cys

gCg
Ala
460
ttt
Phe

tac

Tyr

tte
Phe

gct
Ala
365
aca

Thr

gca

Ala

tct

Ser

Lgce
Cys

aag
Lys
445
ttg

Leu

cgg
Arg

atg
Met

ttg
Leu
350
ttt
Phe

cca

Pro

aca
Thr

gga
Gly

cat
Ilis
430
gaa
Glu

aga

Arg

cte

Leu

tte
Phe
335

gea

Ala

ctt

Leu

gaa

Glu

act
Thr

gga
Gly
415
gll
Val

tte
Phe

gce
Ala

gat
Asp

gtg
Val

cta

Leu

ttt
Phe

ggt
Gly

acg
Thr
100
tta

Leu

cal

Ilis

gat
Asp

cac
His

g88C
Gly
480

Met Ala Pro His Ser Ala Asp Thr Ala Gly Leu Val Pro Ser Asp Glu

143

1008

1056

1104

1152

1200

1248

1296

1344

1392

1440

1443
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Leu Arg Leu

l.eu
Asp
Tle
65

Asp

Met

Asp
Asn
145
Phe
Ser
Phe
Ser
Asp
225
Gly
Val
Trp

Leu

Gly
305

l.ys
Cys
50

Pro

Ser

Leu

Phe
130
Lys

Ile
Ser
Ala
Tyr
210
Leu
[lis
Lys
Tyr
Ala

290

Ser

l.ys
35

Trp
Asn
Thr
Ala
Phe
115
Tyr
Tle
Leu
Ser
Ala
195

Thr

Val

[lis S

Asp
His

275

Leu

Tle

Arg

20

Leu

His

Gln

Lys

100

Lys

Leu

Asn

Gly

Val

180

Glu

Lys

Gly

Pro
260
Ala

Lys

Gly

Thr

Thr

Val

Pro

Leu

85
Tyr

Val
Pro
Gly
165
Leu
Val
Trp
Ala
Phe
245
Asp
Tyr

Ser

Pro

Ser

l.eu

lle

Gly

70

Phe

Cys

Ala

Val

Gln

150

Tyr

Val

Gly

Arg

Ser

230

Thr

Val

Gln

Ile

Val
310

Asn
Glu
Trp
55

Gly
Asp
Tle
Thr
Lys
135
Tle
Phe
Ser
Val
Gly
215
Ser
Asn
Arg
His
Phe

295
l.ys

Ser
Asp
40

Gly
Scr
Ser
Gly
Leu
120
Gln
His
Ala
Leu
Ser
200
Phe
Phe
Val
Arg
Ile
280

Leu

Val

Lys
25

Val
Lys
Lcu
Tyr
Glu
105
Glu
Arg
Pro
Ser
Phe
185
Ile
Gly
Met
Asp
Val
265
Tyr

Asp

Ala

144

10
Gly

Ser

Val

Tle

His

90

Leu

Tyr

Val

His

Tyr

170

Phe

Gln

Tyr

Trp

Asn

250

Ala

Leu

Asp

l.ys

Pro

Tyr

His

75

Pro

Val

Ala

Glu

Mct

155

Tyr

Ala

His

Ile

Arg

235

Tyr

Thr

Ala

Phe

Met
315

Glu

His

Asp

60

Val

Leu

Pro

Asp

Ser

140

Tle

Leu

Leu

Asp

Met

220

Gln

Asp

Thr

Val

Leu

300
Thr

Gln
Asn
45

Val
Lys
Tyr
Ser
Ala
125
Tyr
Leu
Ala
Trp
Gly
205
Gly
Gln
Pro
Gln
Leu
285

Ala

Pro

Glu
30

Thr
Thr
Ala
Val
Ala
110
Glu
Phe
Lys
Phe
Met
190
Asn
Ala
His
Asp
Pro
270
Tyr

Tyr

l.eu

15
Gln

Pro

Ser

Gly

Arg

95

Gly

Asn

Lys

Scr

Phe

175

Gly

His

Ser

Val

Ile

255

Arg

Gly

Phe

Glu

Thr

Ala

Trp

Gln

80

Lys

Asp

Glu

Ser

Lecu

160

Trp

Phe

Gly

Leu

Val

240

Arg

Gln

Thr

Thr

Phe
320
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Asn Tle

Leu Pro

Tyr Val

Gln Val
370

Gly Lys

385

Asp Phe

Asn Asn
Tyr Pro
Val Pro

450
Phe Ala

465

<210>11

Phe Phe

Ser Val
340

Ala Ser

365

Ala His

Val Lys
Ser Pro
Gln Ile

420
Ala Tle
435

Tyr Val

His Leu

<211>1320
<212>DNA
213> A EETr B (Thraustrochytrium)

220>

<221>CDS
<222>(1).. (1320)

<223>
<400>11
atg ggc
Met Gly
1

gag g8cg
Glu Ala

tac gac

Tyr Asp

aag ggc
Lys Gly

aac ggc
Asn Gly

20
gcg acg
Ala Thr
35

Gln
325
Tyr
Gln
Val
Gly
Arg
405
Glu
Gln

Ala

Lys

agce

Ser

gac

Asp

aac

Asn

Gly

Leu

Val

Gly

390

Ser

His

Pro

Tyr

Lys
470

gag
Glu

aag

Lys

ttt
Phe

Lys

Val

Tle

Asp

375

Trp

Trp

His

Tle

Pro

455
Val

g8cC
Gly

cgg
Arg

aag

l.ys

Leu

Ilis

Thr

360

Asp

Ala

Phe

Leu

Val
440
Thr

Gly

cge

Arg

aaa

Lys

cac
His
40

Leu
Ser
345
Gly
Val
Ala
Trp
Phe
425
Glu

Phe

Leu

agce

Ser

acg
Thr
25

ccg

Pro

145

Tyr Ala
330
Gly Gly

Trp Met

Ala Phe

Met Gln
395

Gly His

410

Pro Gly

Lys Thr

Trp Thr

Thr Glu
475

gCg gCg
Ala Ala
10

att ctg
Ile Leu

gge ggt
Gly Gly

Phe

Thr

Leu

Pro

380

Val

Val

Val

Cys

Ala

460
Phe

cge

Arg

atc

Tle

tcg

Ser

Tyr
Phe
Ala
365
Thr

Ala

Ser

Lys
445

Leu

Arg

gag
Glu

gag
Glu

atc
Tle
45

Met

Leu
350
Phe

Pro

Thr

Gly

His

430

Glu

Arg

Leu

atg
Met

ggc
Gly
30

atc
Tle

Phe
335
Ala

Leu

Glu

Thr

Gly

415

Val

Phe

Ala

Asp

acg
Thr
15

gtc
Val

aac

Asn

Val

Leu

Phe

Gly

Thr

400

Leu

His

Asp

His

Gly
480

gce

Ala

ctg

Lecu

ttc
Phe

48

96

144
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ttg acc
Leu Thr
50

ttt cat
Phe His
65

aag ctg
Lys Lcu

gCcg Cgg
Ala Arg

ctc gtc
Leu Val

cgc gtc
Arg Val
130
Lce aag
Ser Lys
145
att gcg
Ile Ala

tcg tte
Ser Phe

tac ggc
Tyr Gly

age aag

Ser Lys
210

aac acg

Asn Thr

225

aag ccg

l.ys Pro

gag
Glu

cag

Gln

gat
Asp

cge

Arg

gcc
Ala
115
gtg
Val

gCC

Ala

cag
Gln

acg
Thr

gtc
Val
195
cac
His

Leu

gega
Gly

g8cC
Gly

cgg
Arg

gCcg
Ala

gac
Asp
100
gag
Glu

gag
Glu

Leg

Ser

£8C
Gly

g8C
Gly
180
g8C
Gly

cac
His

ccc

Pro

tcg

Ser

gag
Glu

tee

Ser

tce
Scr
85

gce

Ala

888
Gly

atc
Ile

cCcC

Pro

cge

Arg C

165
gtc
Val

tgce
Cys

gece

Ala

Leu

ctg

l.eu

245

gce
Ala

gge
Gly
70

aag

Lys

atg
Met

tac

Tyr

gtg
Val

acce
Thr
150
tge

atc
Ile

g8cC
Gly

gCg
Ala

Val
230
ctg

l.eu

gge gtg
Gly Val
55

aag gcc
Lys Ala

gtg gag
Val Glu

acg cgc
Thr Arg

ttt gac

Phe Asp
120

gcg ctc

Ala Leu

135

Lcg cle

Ser Leu

gge tgg
Gly Trp

tgg ctce
Trp Leu

atg agc
Mel Ser
200
ccc aac
Pro Asn
215
gce ttt
Ala Phe

gcg ctc

Ala T.eu

gac

Asp

gac

Asp

tcg

Scr

gac
Asp
105
ccg

Pro

ttc
Phe

glg
Val

gtc
Val

gac
Asp
185

288
Gly

cge

Arg

aac

Asn

teg
Trp

146

gCg
Ala

aag

Lys

Cgsg
Arg
90

tac

Tyr

tcg

Ser

gC8g
Ala

clg

Leu

atg
Met
170
gac

Asp

cac
His

cte

Leu

gag
Glu

ctg
l.eu

250

acg
Thr

tac
Tyr
75

tte
Phe

gC8
Ala

atc
Ile

ctc

Leu

g8C
Gly
1565h
cac
His

cgs8
Arg

tac

Tyr

gag
Glu

cge
Arg
235
cge

Arg

cag gcg
Gln Ala
60

ctc aag

Leu Lys

tcg gee
Scr Ala

gce ttt
Ala Phe

ccg cac
Pro His
125
tcg ttc
Ser Phe
140
glg glg
Val Val

gag atg
Glu Met

atg tgc
Met Cys

tgg aag
Trp Lys
205
cac gat
His Asp
220
gtc gtg
Val Val

gtg cag
Val Gln

tac

Tyr

tcg

Ser

aaa

Lys

cgce
Arg
110
atg
Met

tgg
Trp

alg
Met

£8C
Gly

gag
Glu
190
aac

Asn

gtc
Val

cge

Arg

gCg
Ala

cge

Arg

ctg

Leu

gag
Glu
95

gag
Glu

att
Ile

ctc

Leu

aac

Asn

cac
His
175
ttc
Phe

cag
Gln

gat
Asp

aag

Lys

tac
Tyr
255

gag
Glu

ceg
Pro
80

cag

Gln

gag
Glu

tac

atg
Met

£28C
Gly
160
888
Gly

tte
Phe

cac
His

cte

Leu

Val
240
ctc

l.eu

192

240

288

w
w
@]

384

432

480

528

576

624

672

720

768
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ttt gcg cce
Phe Ala Pro

ctg cac ccg

Leu His Pro
275

tgg atc ttc

Trp Ilc Phe

290

ggc tac tcg

Gly Tyr Ser

305

ctc ggc tgc

Leu Gly Cys

ctg ccg gtg
Leu Pro Val

gce gac cac

Ala Asp llis
36hH

tgg atg tcg

Trp Met Ser

370

gcg ccg cag

Ala Pro Gln

385

ttc aag cgc

Phe Lys Arg

gtc tcg acc
Val Ser Thr

gce gac acc
Ala Asp Thr
435

<210>12
<211>439

gtc
Val
260
cge

Arg

gCcg
Ala

ccg

Pro

att
Ile

acc
Thr
340
acg
Thr

aac

Asn

tte
Phe

cac
His

acc
Thr
420
aag

Lys

tcg

Ser

tac

Tyr

cge

Arg

gec
Gly

tac

325
aac

Asn

glg
Val

ctg

Leu

cgce

Arg

aac
Asn
405
ttt
Phe

aag

Lys

tgce
Cys

atg
Met

tac

Tyr

acc
Thr
310
att
Ile

ccg

Pro

aac

Asn

aac

Asn

ttc
Phe
390
ctc

Leu

gece

Ala

cag

Gln

ctg ctce

Leu Leu

ctg cge
Leu Arg
280
att ggc
Tle Gly
295
tcg gtc
Ser Val

ttc ctg
Phe Leu

gag gac
Glu Asp

all agc
Ile Ser
360
ttt cag
Phe Gln
375
aag gaa
Lys Glu

ccg tac

Pro Tyr

aat ctt

Asn Leu

gac tga
Asp

atc
Ile
265
acc

Thr

tgg
Trp

888
Gly

cag
Gln

cag
Gln
345
acce
Thr

atc
Ile

atc
Ile

tac

Tyr

tat
Tyr
425

g8cC
Gly

aag

Lys

tte
Phe

atg
Met

ttc
Phe
330
ctg

Leu

adg

Lys

gag
Glu

agt

Ser

gac
Asp
410
tce

Ser

147

ctt

Leu

cgg
Arg

tcg

Scr

tac
Tyr
315
gce

Ala

cac
His

Lce

Ser

cac
His

cct
Pro
395
ctg

Leu

gtc
Val

g8cC
Gly

cac

His

cte
Lcu
300
ctg

Leu

gtc
Val

tgg
Trp

Lgg
Trp

cac
His
380
cgc

Arg

cccC

Pro

g8cC
Gly

tgg
Trp

atg
Met
285
atg
Mct

tgc
Cys

agc

Ser

ctc

Leu

ctle
Leu
365
ctc

Leu

gtc
Val

tac

Tyr

cac
His

acg
Thr
270
gag
Glu

g8cC
Gly

tcg

Ser

cac
His

gag
Glu
350
glc
Val

tte
Phe

gag
Glu

acg
Thr

tcg
Ser
430

cte

Leu

tte
Phe

gct
Ala

tte
Phe

acg
Thr
335
tac

Tyr

acg
Thr

cccC

Pro

gce
Ala

agce
Ser
415
gtc
Val

tac

Tyr

gtc
Val

cte

Lecu

g8c
Gly
320
cac
His

g8Cg
Ala

Lgg
Trp

acg
Thr

ctc
Leu
400
gCcg
Ala

g8C
Gly

816

864

912

960

1008

1056

1104

1152

1200

1248

1296

1320
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<212>PRT
213> B He

<400>12

Met
1
Glu
Tyr
Leu
Phe
65
Lys
Ala
Leu
Arg
Ser
145
Tle
Ser
Tyr
Ser
Asn
225
Lys

Phe

Leu

Gly
Ala
Asp
Thr
50

His
Leu
Arg
Val
Val
130
Lys
Ala
Phe
Gly
lys
210
Thr
Pro

Ala

His

Lys
Asn
Ala
35

Glu
Gln
Asp
Arg
Ala
115
Val
Ala
Gln
Thr
Val
195
His
Leu
Gly

Pro

Pro

o= =y

e

A7 bR

Gly
Gly
20

Thr

Gly

Arg S

Ala
Asp
100
Glu
Glu
Ser
Gly
Gly
180
Gly
His
Pro
Scr
Val

260
Arg

Ser

Asp

Asn

Glu

Ser
85

Ala
Gly
Tle
Pro
Arg
165
Val
Cys
Ala
Leu
Lcu
245

Ser

Tyr

Glu
Lys
Phe
Ala
Gly
70

Lys
Met
Tyr
Val
Thr
150
Cys
Ile
Gly
Ala
Val
230
Lcu

Cys

Met

Gly

Arg

Lys

Gly

55

Val

Thr

Phe

Ala

135

Ser

Gly

Trp

Met

Pro

215

Ala

Ala

Leu

Leu

Arg

Lys

His

40

Val

Ala

Glu

Arg

Asp

120

l.eu

Leu

Trp

Leu

Ser

200

Asn

Phe

Leu

Leu

Arg

Ser
Thr
25

Pro
Asp
Asp
Ser
Asp
105
Pro
Phe
Val
Val
Asp
185
Gly
Arg
Asn
Trp
Ile

265
Thr

148

Ala
10
Ile

Gly

Ala

Arg
90

Tyr
Ser
Ala
Leu
Mct
170
Asp
His
l.eu
Glu
Leu
250

Gly

Lys

Ala
Leu
Gly
Thr
Tyr
75

Phe
Ala
Ile
l.eu
Gly
155
His
Arg
Tyr
Glu
Arg
235
Arg

Leu

Arg

Arg
Ile
Ser
Gln
60

Leu
Ser
Ala
Pro
Ser
140
Val
Glu
Met
Trp
His
220
Val
Val

Gly

His

Glu

Glu

Ile

45
Ala

Lys S

Ala

Phe

His

125

Phe

Val

Mct

Cys

Lys

205

Asp

Val

Gln

Trp

Met

Met
Gly
30

Ile

Tyr

Lys
Arg
110
Met
Trp
Met
Gly
Glu
190
Asn
Val
Arg
Ala
Thr

270
Glu

Thr
15

Val
Asn
Arg
Leu
Glu
95

Glu
Ile
l.eu
Asn
His
175
Phe
Gln
Asp
Lys
Tyr
255

Leu

Phe

Ala
Leu
Phe
Glu
Pro
30

Gln
Glu
Tyr
Met
Gly
160
Gly
Phe
His
l.eu
Val
240
Lecu

Tyr

Val
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Trp
Gly
305
Leu
Lcu
Ala
Trp
Ala
385
Phe

Val

Ala

Ile
290
Tyr
Gly
Pro
Asp
Met
370
Pro
Lys

Scr

Asp

<210>13
<211>1341
<212>DNA
213> B E Mortierella alpina)
<2202

<221>CDS

275
Phe

Ser

Cys

Val

His

305

Ser

Gln

Arg

Thr

Thr
435

Ala Arg

Pro Gly

lle Tyr
325

Thr Asn

340

Thr Val

Asn Leu

Phe Arg

His Asn

405
Thr Phe
420

Lys Lys

<222>(1).. (1341)
<223> A 5 F I
<400>13

atg
Met
1

cat
His

gat
Asp

gga
Gly

aac

Asn

gte
Val

acg
Thr

acc
Thr

aca

Thr

gac caa
Asp Gln
5

aag gac
Lys Asp
20

aag ttc
Lys Phe

Tyr
Thr
310
lle
Pro
Asn
Asn
Phe
390
Leu

Ala

Gln

gga
Gly

gac

Asp

ttg

Leu

Ile

295

Ser

Phe

Glu

Ile

Phe

375

Pro

Asn

Asp

aaa

Lys

cta

Leu

age

Ser

280
Gly

Val

Leu

Asp

Ser

360

Gln

Glu

Tyr

Leu

acc
Thr

cte

Leu

cge

Arg

Trp Phe Ser

Gly

Gln

Gln
345
Thr

Tle

Ile

Tyr

Tyr
425

tte
Phe

ttg
Leu
25

cat

His

149

Met

Phe
330

Leu

Lys

Glu

Ser

Asp
410

Scr

acc
Thr
10

gece
Ala

cet

Pro

Tyr
315
Ala
His
Ser
His
Pro
395

Leu

Val

tgg
Trp

atc
Ile

ggt
Gly

Leu
300
l.eu
Val
Trp
Trp
His
380
Arg

Pro

Gly

gaa
Glu

cge

Arg

gga
Gly

285
Met

Ser

Leu

Leu

365

Leu

Val

Tyr

His

gag
Glu

g8¢C
Gly

gtg
Val

Gly

Ser

His

Glu

350

Val

Phe

Glu

Thr

Scr
430

ctg

Leu

agg
Arg
30

gac

Asp

Ala

Phe

Thr
335
Tyr

Thr

Pro

Ala

Ser
415
Val

gCg
Ala
15

gtg
Val

act

Thr

Leu
Gly
320
His
Ala
Trp
Thr
Leu
100

Ala

Gly

gcc
Ala

tac

Tyr

cte

Leu

18

96

144
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35 40 45
clg cle gga gel gge cga gal gt acl ceg gle LLL gag alg tal cac 192
Leu Leu Gly Ala Gly Arg Asp Val Thr Pro Val Phe Glu Met Tyr Ilis
50 55 60
gcg ttt ggg get gea gat gee att atg aag aag tac tat gtec ggt aca 240
Ala Phe Gly Ala Ala Asp Ala lle Met Lys Lys Tyr lyr Val Gly Thr
65 70 75 80
ctg gtec tcg aat gag ctg ccc atc tte ccg gag cca acg gtg tte cac 288
Leu Val Ser Asn Glu Leu Pro Ile Phe Pro Glu Pro Thr Val Phe His
85 90 95
aaa acc atc aag acg aga gtc gag ggc tac ttt acg gat cgg aac att 336
Lys Thr Ile Lys Thr Arg Val Glu Gly Tyr Phe Thr Asp Arg Asn Ile
100 105 110
gat ccc aag aat aga cca gag atc tgg gga cga tac get ctt atec ttt 384
Asp Pro Lys Asn Arg Pro Glu Ile Trp Gly Arg Tyr Ala Leu Ile Phe
115 120 125
gga tcc ttg atc gect tce tac tac gecg cag cte ttt gtg cct ttec gtt 432
Gly Scr Leu Ile Ala Scr Tyr Tyr Ala Gln Lcu Phe Val Pro Phe Val
130 135 140
gtc gaa cgc aca tgg ctt cag gtg gtg ttt gca atc atc atg gga ttt 480
Val Glu Arg Thr Trp lLeu Gln Val Val Phe Ala Tle Tle Met Gly Phe
145 150 1565 160
gcg tge geca caa gtc gga ctc aac cct ctt cat gat gecg tcet cac ttt 528
Ala Cys Ala Gln Val Gly Leu Asn Pro Leu His Asp Ala Ser His Phe
165 170 175
tca gtg acc cac aac ccc act gtc tgg aag att ctg gga gcc acg cac 576
Ser Val Thr His Asn Pro Thr Val Trp Lys Ile Leu Gly Ala Thr His
180 1856 190
gac LLL Llc aac gga gca Leg lLac clg glg Lgg alg lac caa cal alg 624
Asp Phe Phe Asn Gly Ala Ser Tyr Leu Val Trp Met Tyr Gln llis Met
195 200 205
ctc gge cat cac ccc tac acc aac att get gga gca gat ccc gac gtg 672
Leu Gly His His Pro Tyr Thr Asn lle Ala Gly Ala Asp Pro Asp Val
210 215 220
tcg acg tct gag ccc gat gtt cgt cgt atc aag ccc aac caa aag tgg 720
Ser Thr Ser Glu Pro Asp Val Arg Arg Ile Lys Pro Asn Gln Lys Trp
225 230 235 240
ttt gtec aac cac atc aac cag cac atg ttt gtt cct ttec ctg tac gga 768
Phe Val Asn His Ile Asn Gln His Met Phe Val Pro Phe Leu Tyr Gly

150
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245 250 255
clg clg geg Llc aag glg cge all cag gac alc aac atl tig tac LLt 816
Leu Leu Ala Phe Lys Val Arg Ile Gln Asp Ile Asn Ile Leu Tyr Phe
260 265 270
gtc aag acc aat gac gct att cgt gtc aat ccc atc tcg aca tgg cac 864
Val Lys Thr Asn Asp Ala lle Arg Val Asn Pro lle Ser Thr lrp His
275 280 285
act gtg atg ttc tgg gge gge aag get tte ttt gte tgg tat cge ctg 912
Thr Val Met Phe Trp Gly Gly Lys Ala Phe Phe Val Trp Tyr Arg Leu
290 295 300
att gtt ccc ctg cag tat ctg ccc ctg gge aag gtg ctg cte ttg tte 960
Ile Val Pro Leu Gln Tyr Leu Pro Leu Gly Lys Val Leu Leu Leu Phe
305 310 315 320
acg gtc geg gac atg gtg tecg tet tac tgg ctg geg ctg ace tte cag 1008
Thr Val Ala Asp Met Val Ser Ser Tyr Trp Leu Ala Leu Thr Phe Gln
325 330 335
gcg aac cac gtt gtt gag gaa gtt cag tgg ccg ttg cct gac gag aac 1056
Ala Asn His Val Val Glu Glu Val Gln Trp Pro Lcu Pro Asp Glu Asn
340 345 350
ggg atc atc caa aag gac tgg gca gct atg cag gtc gag act acg cag 1104
Gly Tle Tle Gln lL.ys Asp Trp Ala Ala Met GIn Val Glu Thr Thr Gln
355 360 365
gat tac gca cac gat tcg cac ctc tgg acc age atc act ggec age ttg 1152
Asp Tyr Ala His Asp Ser His Leu Trp Thr Ser Ile Thr Gly Ser Leu
370 375 380
aac tac cag gct gtg cac cat ctg ttc ccc aac gtg tcg cag cac cat 1200
Asn Tyr Gln Ala Val His His Leu Phe Pro Asn Val Ser Gln His His
385 390 395 400
tal ccc gal all clg gece ale alce aag aac acc Lge age gag lLac aag 1248
Tyr Pro Asp Ile Leu Ala Ile Ile Lys Asn Thr Cys Ser Glu Tyr Lys
4056 410 415
gtt cca tac ctt gtc aag gat acg ttt tgg caa gca ttt gct tca cat 1296
Val Pro Tyr Leu Val Lys Asp Thr Phe Trp Gln Ala Phe Ala Ser His
420 425 430
ttg gag cac ttg cgt gtt ctt gga ctc cgt ccc aag gaa gag tag 1341
Leu Glu His Leu Arg Val Leu Gly Leu Arg Pro Lys Glu Glu
435 440 445
<210>14
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<211>446
<212>PRT
<213> Wi g A

<400>14

Met
1
His
Asp
Leu
Ala
65
Leu
Lys
Asp
Gly
Val
145
Ala
Ser
Asp
Leu
Ser
225

Phe

l.eu

Gly
Asn
Val
Leu
50

Phe
Val
Thr
Pro
Ser
130
Glu
Cys
Val
Phe
Gly
210
Thr

Val

l.eu

Thr Asp

Thr Lys
20

Thr Lys

35

Gly Ala

Gly Ala

Ser Asn

Ile Lys
100

Lys Asn

115

Leu Ile

Arg Thr
Ala Gln
Thr His
180
Phe Asn
195
His His
Ser Glu

Asn His

Ala Phe
260

Gln

Asp

Phe

Gly

Ala

Glu

85

Thr

Arg

Ala

Trp

Val

165

Asn

Gly

Pro

Pro

Ile

245
l.ys

Gly

Asp

Leu

Arg

70

Leu

Arg

Pro

Ser

Leu

150

Gly

Pro

Ala S

Tyr
Asp
230

Asn

Val

Lys

Leu

Ser

Asp

55

Ala

Pro

Val

Glu

Tyr

135

Gln

Leu

Thr

Thr
215
Val
Gln

Arg

Thr

Leu

Arg

40

Val

Ile

lle

Glu

Ile

120

Tyr

Val

Asn

Val

Tyr

200

Asn

Arg

His

Tle

Phe
Leu
25

His
Thr
Met
Phe
Gly
105
Trp
Ala
Val
Pro
Trp
185
Leu
Tle
Arg

Met

Gln
265

152

Thr
10
Ala

Pro

Pro

Pro
90

Tyr
Gly
Gln
Phe
Leu
170
Lys
Val
Ala
Ile
Phe

250
Asp

Trp

Tle

Gly

Val

75

Glu

Phe

Arg

Leu

Ala

155

His

Tle

Trp

Gly

235

Val

Tle

Glu
Arg
Gly
Phe
60

Tyr
Pro
Thr
Tyr
Phe
140
Ile
Asp
Leu
Met
Ala
220
Pro

Pro

Asn

Glu
Gly
Val

45
Glu

Thr
Asp
Ala
125
Val
Ile
Ala
Gly
Tyr
205
Asp
Asn

Phe

Tle

Leu

Arg

30

Asp

Met

Val

Val

Arg

110

Leu

Pro

Met

Ser

Ala

190

Gln

Pro

Gln

Leu

l.eu

270

Ala
15

Val
Thr
Tyr
Gly
Phe
95

Asn
Ile
Phe
Gly
His
175
Thr

Ilis

Asp

Tyr
255
Tyr

Ala

Tyr

Leu

His

Thr

80

His

Tle

Phe

Val

Phe

160

Phe

His

Met

Val

Trp

240

Gly

Phe
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Val
Thr
Tle
305
Thr

Ala

Gly

Asn
385
Tyr

Val

l.eu

Lys

Val

290

Val

Val

Asn

Tle

Tyr

370

Tyr

Pro

Pro

Glu

<210>15
<211>1344
<212>DNA
213> FHMikEfT 4k &1 (Caenorhabditis elegans)
<220>
<221>CDS

<222>(1).. (1344)

Thr
275
Met
Pro
Ala
His
Tle
355
Ala
Gln
Asp

Tyr

His
435

Asn

Phe

Leu

Asp

Val

340

Gln

His

Ala

Ile

Leu

420

l.eu

Asp
Trp
Gln
Met
3256

Val

Lys

Asp S

Val
Leu
405
Val

Arg

223> A 5 E AR
<100>15
atg gta tta cga gag
Met Val Leu Arg Glu

1

5

gga aaa Lgg Lgl caa
Gly Lys Trp Cys Gln

20

ggt agt gca att act

Ala
Gly
Tyr
310
Val

Glu

Asp

His
390
Ala

Lys

Val

Tle
Gly
295
Leu
Ser
Glu
Trp
His
375
His
Ile

Asp

l.eu

Arg

280

Pro

Ser

Val

Ala

360

Leu

Leu

Ile

Thr

Gly
440

caa gag cat
Gln Glu His

all gac gal
Ile Asp Asp

acc tat aaa

Val

Ala

Leu

Tyr

Gln

345
Ala

Trp

Phe

Lys

Phe

425

l.eu

gag
Glu

gcl
Ala
25

aat

Asn Pro

Phe Phe

Gly Lys
315

Trp Leu

330

Trp Pro

Met Gln

Thr Ser

Pro Asn
395

Asn Thr

410

Trp Gln

Arg Pro

cca ttc
Pro Phe
10

glc clg
Val Leu

atg gat

153

Tle
Val
300
Val
Ala
Leu
Val
Ile
380
Val
Cys

Ala

l.ys

ttc
Phe

aga

Arg

gee

Ser

285

Leu

Leu

Pro

Glu

365

Thr

Ser

Ser

Phe

Glu
445

att
Ile

Lca

Ser

act

Thr

Tyr

Leu

Thr

Asp

350
Thr

Gly S

Gln

Glu

Ala
430
Glu

aaa

cal
Ilis
30

acc

Trp
Arg
Leu
Phe
335

Glu

Thr

His

Tyr
4156

Ser

att
Ile
15

ceca

Pro

gta

His
Leu
Phe
320
Gln
Asn
Gln
Leu
His
400

Lys

His

gat
Asp

gat
Gly

tte

48

96

144
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Gly Ser Ala Ile Thr Thr Tyr Lys Asn Met Asp Ala Thr Thr Val Phe
35 40 45
cac aca ttc cat act ggt tct aaa gaa gcg tat caa tgg ctg aca gaa 192
His Thr Phe His Thr Gly Ser lLys Glu Ala Tyr GIn Trp lLeu Thr Glu
50 5%} 60
ttg aaa aaa gag tgc cct aca caa gaa cca gag atc cca gat att aag 240
Leu Lys Lys Glu Cys Pro Thr Gln Glu Pro Glu Ile Pro Asp Ile Lys
65 70 75 80
gat gac cca atc aaa gga att gat gat gtg aac atg gga act ttc aat 288
Asp Asp Pro Ile Lys Gly Ile Asp Asp Val Asn Met Gly Thr Phe Asn
85 90 95
all Lcl gag aaa cga Lcl gee caa ata aal aaa agl Lic act gal cla 336
Ile Ser Glu Lys Arg Ser Ala Gln Ile Asn Lys Ser Phe Thr Asp Leu
100 105 110
cgt atg cga gtt cgt gca gaa gga ctt atg gat gga tct cct ttg tte 381
Arg Met Arg Val Arg Ala Glu Gly Leu Met Asp Gly Ser Pro Leu Phe
115 120 125
tac att aga aaa att ctt gaa aca atc ttc aca att ctt ttt gca ttc 432
Tyr Ile Arg Lys Ile Leu Glu Thr Ile Phe Thr Ile Leu Phe Ala Phe
130 135 140
tac ctt caa tac cac aca tat tat ctt cca tca gect att cta atg gga 480
Tyr Leu Gln Tyr His Thr Tyr Tyr Leu Pro Ser Ala Ile Leu Met Gly
145 150 155 160
gtt geg tgg caa caa ttg gga tgg tta ate cat gaa tte geca cat cat 528
Val Ala Trp Gln Gln Lecu Gly Trp Leu Ile His Glu Phe Ala His His
165 170 175
cag ttg ttc aaa aac aga tac tac aat gat ttg gcc age tat ttc gtt 576
Gln Leu Phe Lys Asn Arg Tyr Tyr Asn Asp Leu Ala Ser Tyr Phe Val
180 185 190
gga aac ttt tta caa gga ttc tca tct ggt ggt tgg aaa gag cag cac 624
Gly Asn Phe l.eu GIn Gly Phe Ser Ser Gly Gly Trp lL.ys Glu GIn His
195 200 205
aat gtg cat cac gca gcc aca aat gtt gtt gga cga gac gga gat ctt 672
Asn Val His His Ala Ala Thr Asn Val Val Gly Arg Asp Gly Asp Leu
210 215 220
gal tta gtc cca Lile tal gel aca glg gea gaa cal cle aac aal tat 720
Asp Leu Val Pro Phe Tyr Ala Thr Val Ala Glu Ilis Leu Asn Asn Tyr
225 230 235 240
tct cag gat tca tgg gtt atg act cta ttc aga tgg caa cat gtt cat 768
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Ser Gln

tgg aca
Trp Thr

atc att
Ile Ile

aat act
Asn Thr
290
Ltca Lig
Ser Leu
305
ttc ttc
Phe Phe

gtt act
Val Thr

atc atg
Ile Met

aga cct
Arg Pro
370
att gag
Ile Glu
385
gtt atg
Val Met

atg gtc
Met Val

cga aal

Arg Asn

Asp

ttc
Phe

ttt
Phe
275
8CH
Ala

ggl
Gly

ctt

Leu

tte
Phe

tca
Ser
355
gga
Gly

cac
His

cca

Pro

gac

Asp

att
Ile
435

Ser

atg
Met
260
gtt
Val

att
Ile

caa
Gln

gtt
Val

aat
Asn
340
aat

Asn

aga

Arg

cat
His

ctt

l.eu

gat
Asp
420
gca

Ala

Trp
245
tta

l.eu

agt

Ser

tat
Tyr

Lilg

Leu

tct
Ser
325
cat
His

tac

Tyr

tte
Phe

ctt

Leu

gtt
Val
105
tat
Tyr

aal

Asn

Val

cca

Pro

cag
Gln

gaa
Glu

tat
Tyr
310
cat
His

tat
Tyr

gct
Ala

att
Tle

ttc
Phe
390
aag

lys

ttc
Phe

gll
Val

Met

ttc
Phe

atg
Met

cag
Gln
295
tte
Phe

ctt

Leu

tca

Ser

tgt
Cys

gac
Asp
375
cca

Pro

gag
Glu

aca
Thr

gcl
Ala

Thr

ctc

l.eu

cca
Pro
280
gtt
Val

cla

Leu

gtt
Val

gtg
Val

ctt
Leu
360

Trp

acg

Thr

ttt
Phe

gga
Gly

gcl
Ala
440

Leu

cgt
Arg
265
act
Thr

get
Gly

cCcC

Pro

gga
Gly

gag
Glu
345
caa

Gln

ctt

Leu

atg
Met

gca
Ala

ttc
Phe
425
aaa

Lys

155

Phe
250
ctc

l.eu

cat
His

gal
Asp

ggt
Gly
330
aag

Lys

atc

Tle

tgg
Trp

cca

Pro

gca
Ala
110
tgg
Trp

Lilg

Leu

Arg

tcg

Ser

tat
Tyr

tct

Ser

Lgg

Trp S

315
tte
Phe

ttt
Phe

atg
Met

gga
Gly

cga
Arg
395
gca
Ala

ctt

Leu

acl
Thr

Trp

tegg
Trp

tat
Tyr

ttg
Leu
300

Lca

ctg

Leu

gca
Ala

acce

Thr

ggt
Gly
380
cac
His

aat

Asn

gaa
Glu

adad

Lys

Gln

ctt

l.eu

acl
Thr

cte

Leu

ttg

Leu

aca
Thr
365
ctt

Leu

aac

Asn

ggt
Gly

att
Ile

aag
Lys
445

His

ctt
l.eu
270
tat
Tyr

tog
Trp

aga

Arg

tct

Ser

age
Ser
350
aga

Arg

aac

Asn

ttg

Leu

tta

l.eu

gag
Glu
430
att
Ile

Val
255
cag
Gln

tac

Tyr

gct
Ala

ala
Ile

cat
His
335
tcg

Ser

aat

Asn

tat
Tyr

aac

Asn

cca
Pro
115
caa
Gln

gce

Ala

His

tca

Ser

aga

Arg

tgg
Trp

alg
Met
320
gta
Val

aac

Asn

atg
Met

cag

Gln

act
Thr
400
tac

Tyr

ttc
Phe

Lag

816

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344
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<210>16

<211>447
<Z212>PRT

<213> F5 N FaAT 2 Iy
<400>16

Met
1
Gly
Gly
His
Leu
65
Asp
Ile
Arg
Tyr
Tyr
145
Val
Gln
Gly
Asn
Asp
225

Ser

Trp

Val

Lys

Ser

Thr

50

Lys

Asp

Ser

Met

Ile

130

Leu

Ala

Leu

Asn

Val

210

Leu

Gln

Thr

Leu Arg

Trp Cys
20

Ala Ile

35

Phe His

Lys Glu

Pro Ile

Glu Lys
100

Arg Val

115

Arg Lys

Gln Tyr
Trp Gln
Phe Lys
180
Phe l.eu
195
His His
Val Pro

Asp Ser

Phe Met

Glu

Gln

Thr

Thr

Cys

Lys

85

Arg

Arg

Ile

His

Gln

165

Asn

Gln

Ala

Phe

Trp

245

Leu

Gln

Ile

Thr

Gly S

Pro
70

Gly
Ser
Ala
Leu
Thr
150
Leu
Arg
Gly
Ala
Tyr
230

Val

Pro

Glu

Asp

Tyr

bh

Thr

Ile

Ala

Glu

Glu

135

Tyr

Gly

Tyr

Phe

Thr

215

Ala

Met

Phe

His

Asp

Lys

40

Gln

Asp

Gln

Gly

120

Thr

Tyr

Trp

Tyr

Ser

200

Asn

Thr

Thr

Leu

Glu

Ala

25

Asn

Glu

Glu

Asp

Ile

105

l.eu

Ile

Leu

Leu

Asn

185

Ser

Val

Val

Leu

Arg

156

Pro
10

Val
Met
Ala
Pro
Val
90

Asn
Met
Phe
Pro
Ile
170
Asp
Gly
Val
Ala
Phe

250

Leu

Phe

Leu

Asp

Glu
75

Asn
Lys
Asp
Thr
Scer
155
His
Leu
Gly
Gly
Glu
235

Arg

Ser

Phe
Arg
Ala
Gln
60

Tle
Met
Ser
Gly
Ile
140
Ala
Glu
Ala
Trp
Arg
220
His
Trp

Trp

Ile
Ser
Thr
45

Trp
Pro
Gly
Phe
Ser
125
Leu
Tle
Phe
Ser
lys
205
Asp
Leu

Gln

Leu

Lys

His

30

Thr

Leu

Asp

Thr

Thr

110

Pro

Phe

Leu

Ala

Tyr

190

Glu

Gly

Asn

Ilis

Leu

Ile
15

Pro
Val
Thr
Tle
Phe
95

Asp
l.eu
Ala
Mct
His
175
Phe
Gln
Asp
Asn
Val

25H
Gln

Asp
Gly
Phe
Glu
Lys
80

Asn
Leu
Phe
Phe
Gly
160
His
Val
His
Leu
Tyr
240

Ilis

Ser
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Ile
Asn
Ser
305
Phe
Val
Tle
Arg
lle
385
Val

Met

Arg

Ile

Thr

290

Leu

Phe

Thr

Met

Pro

370

Glu

Mct

Val

Asn

<210>17
<211>1683
<212>DNA

213> i

<220>

<221>CDS

Phe
275
Ala
Gly
Leu
Phe
Ser
355
Gly
His
Pro

Asp

Tle
435

260
Val

Tle

Gln

Val

Asn

340

Asn

Arg

His

Leu

Asp

420
Ala

Ser

Tyr

Leu

Scr

325

His

Tyr

Phe

Leu

Val

405

Tyr

Asn

I E (Borago

<222>(42).. (1388)
223> A6 FEH NG
400517

tatctgecta ccctecccaaa gagagtagte atttttcatec a atg gect get caa atc

Mct Ala Ala Gln Ilc

Gln

Glu

Tyr

310

His

Tyr

Ala

Ile

Phe

390

Lys

Phe

Val

officinalis)

Met
Gln
295
Phe
Leu
Ser
Cys
Asp
375
Pro
Glu

Thr

Ala

Pro
280
Val
Leu
Val
Val
Leu
360
Trp
Thr
Phe

Gly

Ala
440

265
Thr

Gly

Pro

Gly

Glu

345

Gln

Leu

Met

Ala

Phe

425
Lys

His
l.eu
Asp
Gly
330
Lys
Ile
Trp
Pro
Ala
410

Trp

Leu

Tyr
Ser
Trp
315
Phe
Phe
Met
Gly
Arg
395
Ala

Leu

Thr

Tyr
l.eu
300
Ser
Leu
Ala
Thr
Gly
380
His
Asn

Glu

Lys

1

Asp
285
His
Thr
Leu
Leu
Thr
365
Leu
Asn
Gly

Ile

Lys
445

270
Tyr

Trp

Arg

Scr

Ser

300

Arg

Asn

Leu

Leu

Glu

430
Tle

Tyr
Ala
lle
His
335

Ser

Asn

Asn
Pro
415
Gln

Ala

Arg
Trp
Met
320
Val
Asn
Met
Gln
Thr
400

Tyr

Phe

5

aag aaa tac att acc tca gat gaa ctc aag aac cac gat aaa ccc gga

l.ys l.ys Tyr Tle Thr Ser Asp Glu l.eu l.ys Asn His Asp lLys Pro Gly

10

15

157

20

b6

104



CN 1930277 B F 3 % 33/257
gat cta tgg atc tcg att caa ggg aaa gcc tat gat gtt tcg gat tgg 152
Asp Leu Trp Ile Ser Ile Gln Gly Lys Ala Tyr Asp Val Ser Asp Trp

25 30 35
gtg aaa gac cat cca ggt gge age ttt cecc ttg aag agt ctt get ggt 200
Val Lys Asp His Pro Gly Gly Ser Phe Pro Leu Lys Ser Leu Ala Gly
40 45 50
caa gag gta act gat gca ttt gtt gca ttc cat cct gce tet aca tgg 248
Gln Glu Val Thr Asp Ala Phc Val Ala Phce His Pro Ala Scr Thr Trp
55 60 65
aag aat ctt gat aag ttt ttc act ggg tat tat ctt aaa gat tac tct 296
Lys Asn Leu Asp Lys Phe Phe Thr Gly Tyr Tyr Leu Lys Asp Tyr Ser
70 75 80 85
gtt tct gag gtt tct aaa gat tat agg aag ctt gtg ttt gag ttt tct 344
Val Ser Glu Val Ser Lys Asp Tyr Arg Lys Leu Val Phe Glu Phe Ser
90 95 100
aaa atg ggt ttg tat gac aaa aaa ggt cat att atg ttt gca act ttg 392
Lys Met Gly Leu Tyr Asp Lys Lys Gly His Ile Met Phe Ala Thr Leu
105 110 115
tge LLL ata gea alg cltg LUl gel atg agl glt tat ggg gttt ttg tLL 440
Cys Phe Ile Ala Met Leu Phe Ala Met Ser Val Tyr Gly Val Leu Phe
120 12h 130
tgt gag ggt gtt ttg gta cat ttg ttt tet ggg tgt ttg atg ggg ttt 488
Cys Glu Gly Val Leu Val His Leu Phe Ser Gly Cys Leu Met Gly Phe
135 140 145
ctt tgg att cag agt ggt tgg att gga cat gat gct ggg cat tat atg 536
Leu Trp Ile Gln Ser Gly Trp Ile Gly His Asp Ala Gly His Tyr Met
150 155 160 165
gta gtg tct gat tca agg ctt aat aag ttt atg ggt att ttt gct gca 584
Val Val Ser Asp Ser Arg Leu Asn Lys Phe Mel Gly Ile Phe Ala Ala
170 175 180
aat tgt ctt tca gga ata agt att ggt tgg tgg aaa tgg aac cat aat 632
Asn Cys Leu Ser Gly Ile Ser Ile Gly Trp Trp Lys Trp Asn His Asn
185 190 195
gca cat cac att gce tgt aat age ctt gaa tat gac cct gat tta caa 680
Ala His His Ilc Ala Cys Asn Scr Lecu Glu Tyr Asp Pro Asp Leu Gln
200 205 210
tat ata cca ttc ctt gtt gtg tct tcec aag ttt ttt ggt tca ctc acc 728
Tyr Tle Pro Phe l.eu Val Val Ser Ser l.ys Phe Phe Gly Ser l.eu Thr
215 220 225

158
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tct cat ttc tat gag aaa agg ttg act ttt gac tct tta tca aga ttc 776
Ser His Phe Tyr Glu Lys Arg Leu Thr Phe Asp Ser Leu Ser Arg Phe
230 235 240 245
ttt gta agt tat caa cat tgg aca ttt tac cct att atg tgt gect gect 824
Phe Val Ser Tyr Gln His Trp Thr Phe Tyr Pro Ile Met Cys Ala Ala

250 255 260
agg ctc aat atg tat gta caa tct ctc ata atg ttg ttg acc aag aga 872
Arg Lcu Asn Mct Tyr Val Gln Scr Leu Ile Met Leu Leu Thr Lys Arg
265 270 275
aat gtg tcc tat cga gect cag gaa ctc ttg gga tge cta gtg ttc teg 920
Asn Val Ser Tyr Arg Ala Gln Glu Leu Leu Gly Cys Leu Val Phe Ser
280 285 290
att tgg tac ccg ttg ctt gtt tet tgt ttg cct aat tgg ggt gaa aga 968
Ile Trp Tyr Pro Leu Leu Val Ser Cys Leu Pro Asn Trp Gly Glu Arg
295 300 305
att atg ttt gtt att gca agt tta tca gtg act gga atg caa caa gtt 1016
Ile Met Phe Val Ile Ala Ser Leu Ser Val Thr Gly Met Gln Gln Val
310 3156 320 3256
cag Lilc tee tlg aac cac tLic tet tea agl glt tal gll gga aag cctl 1064
Gln Phe Ser Leu Asn llis Phe Ser Ser Ser Val Tyr Val Gly Lys Pro
330 335 340
aaa ggg aat aat tgg ttt gag aaa caa acg gat ggg aca ctt gac att 1112
Lys Gly Asn Asn Trp Phe Glu Lys Gln Thr Asp Gly Thr Leu Asp Ile
345 350 355
tct tgt cect cct tgg atg gat tgg ttt cat ggt gga ttg caa ttc caa 1160
Ser Cys Pro Pro Trp Met Asp Trp Phe His Gly Gly Leu Gln Phe Gln
360 365 370
att gag cat cat ttg ttt ccc aag atg cct aga tge aac ctt agg aaa 1208
Ile Glu His His Leu Phe Pro Lys Met Pro Arg Cys Asn Leu Arg Lys
375 380 385
atc tcg cce tac gtg atc gag tta tge aag aaa cat aat ttg cct tac 1256
Ile Ser Pro Tyr Val Ile Glu Leu Cys Lys Lys His Asn Leu Pro Tyr
390 395 400 405
aat tat gca tct ttc tcc aag gecc aat gaa atg aca ctc aga aca ttg 1304
Asn Tyr Ala Scr Phe Scr Lys Ala Asn Glu Mct Thr Lecu Arg Thr Lcu
410 415 420
agg aac aca gca ttg cag gct agg gat ata acc aag ccg ctc ccg aag 1352
Arg Asn Thr Ala l.eu GIn Ala Arg Asp Tle Thr l.ys Pro l.eu Pro l.ys
425 430 435

159
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aat ttg gta tgg gaa gct ctt cac act cat ggt
Asn Leu Val Trp Glu Ala Leu His Thr His Gly

440

agttcatgta
ttgttggagt
gaggttttgce
gctcaatatce
gtgtacttct

<210>18
<211>448
C212>PRT

445

ataatttgag attatgtatc tcctatgttt
cattgcaact tgtcttttat ggtttattag
tttcatctcee attattgatg aataaggagt

tgatattttg gaatgtactt tgtaccactg

atagactttg tttaaatggt tatgtcatgt

213> WMiFEE

<100>18

Met Ala Ala
1
His Asp Lys

Asp Val Ser
35
Lys Ser Leu
50
Pro Ala Scr
65
Leu Lys Asp

Val Phe Glu

Met Phe Ala
115
Tyr Gly Val
130
Cys Lcu Mcet
145
Ala Gly llis

Gly Ile Phe

Gln
Pro
20

Asp
Ala
Thr
Tyr
Phe
100
Thr
Leu
Gly

Tyr

Ala

Ile

Gly

Trp

Gly

Trp

Ser

85

Ser

l.eu

Phe

Phe

Met

165
Ala

Lys Lys Tyr Ile Thr Ser
10

Asp Leu Trp Ile Ser lle

25
Val l.ys Asp His Pro Gly
40
Gln Glu Val Thr Asp Ala
hh

Lys Asn Lcu Asp Lys Phe

70 75

Val Ser Glu Val Ser Lys
90

Lys Met Gly Leu Tyr Asp

105
Cys Phe Tle Ala Met l.eu
120
Cys Glu Gly Val Leu Val
135

Leu Trp Ile Gln Ser Gly

150 155

Val Val Ser Asp Ser Arg
170

Asn Cys Leu Ser Gly Ile

160

taa aattaccctt

gtgtettgte ttggttetac
atgtttttta atatatttta
tgcatattgt caattgttgt
tgttttcagt tgaagctcat
tattt

Asp Glu Leu Lys Asn
15
Gln Gly Lys Ala Tyr
30
Gly Ser Phe Pro l.eu
45
Phe Val Ala Phe His
60
Phe Thr Gly Tyr Tyr
80
Asp Tyr Arg Lys Leu
95
Lys Lys Gly His Ile
110
Phe Ala Met Ser Val
125
His Leu Phe Ser Gly
140
Trp Ilc Gly His Asp
160
Leu Asn Lys Phe Met
175
Ser Ile Gly Trp Trp

1398

1458
1518
1578
1638
1683
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Lys
Asp
Phe
225
Scer

Ile

Leu

Asn
305
Gly
Tyr
Gly
Gly
Cys
385
His

Thr

Lys

Trp
Pro
210
Gly
Leu
Met
Leu
Leu
290
Trp
Mct
Val
Thr
Leu
370
Asn
Asn

Leu

Pro

<210>19
<211>1563
<212>DNA

213> Ak

<220>

Asn
195
Asp
Ser
Scr
Cys
Thr
275
Val
Gly
Gln
Gly
Leu
355
Gln
Leu
Leu

Arg

Leu
435

180
His

l.eu

Leu

Arg

Ala

260

Lys

Phe

Glu

Gln

Lys

340

Asp

Phe

Arg

Pro

Thr

420

Pro

Asn
Gln
Thr
Phe
245
Ala
Arg
Ser
Arg
Val
325
Pro
Tle
Gln
Lys
Tyr
405

Leu

Lys

Ala

Ser
230
Phe
Arg
Asn
Ile
lle
310
Gln
Lys
Ser
Ile
Ile
390
Asn

Arg

Asn

His
Tle
215
His
Val
Leu
Val
Trp
295
Met
Phe
Gly
Cys
Glu
375
Ser
Tyr

Asn

Leu

His

200

Pro

Phe

Scr

Asn

Ser

280

Tyr

Phe

Scr

Asn

Pro

360

His

Pro

Ala

Thr

Val
440

185
Ile

Phe

Tyr

Tyr

Met

265

Tyr

Pro

Val

Leu

Asn

345

Pro

His

Tyr

Ser

Ala

425
Trp

161

Ala
l.eu
Glu
Gln
250
Tyr
Arg
Leu
lle
Asn
330
Trp
Trp
Leu
Val
Phe
410

Leu

Glu

Cys

Val

Lys

235

His

Val

Ala

Leu

Ala

315

His

Phe

Met

Phe

Ile

395

Ser

Gln

Ala

Asn
Val
220
Arg
Trp
Gln
Gln
Val
300
Ser
Phe
Glu
Asp
Pro
380
Glu
Lys

Ala

Leu

Ser
205
Ser
Leu
Thr
Ser
Glu
285
Ser
Leu
Scr
Lys
Trp
365
Lys
Leu
Ala

Arg

His
445

190

Leu

Ser

Thr

Phe

Leu

270

Leu

Ser

Scr

Gln

350

Phe

Met

Cys

Asn

Asp

430
Thr

Glu

Phe
Tyr
255
Ile
Leu
Leu
Val
Scr
335
Thr
His
Pro
Lys
Glu
415

Ile

His

Tyr
Phe
Asp
240
Pro
Met
Gly
Pro
Thr
320
Val
Asp
Gly
Arg
Lys
400
Met

Thr

Gly
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<221>CDS

<222>(1).. (1563)

223> A 6 F= I

<400>19
atg gtg
Met Val
1

att gac
Ile Asp

aat gtc
Asn Val

get tte
Ala Phe
50

gag gca
Glu Ala
65

caa tcg
Gln Ser

ccg gtt
Pro Val

gac tgc
Asp Cys

gcl gag
Ala Glu
130
gac gcc
Asp Ala
145
att ctt
Ile Leu

ttg gag
Leu Glu

tce

Ser

gtt
Val

ctg
Leu
35

aag

Lys

caa

Gln

gtt
Val

act
Thr

tgg
Trp
115
cag
Gln

aca
Thr

cag
Gln

ctg

Leu

cag
Gln

gag
Glu
20

gga
Gly

agg
Arg

aaa

Lys

8C8
Ala

tac
Tyr
100
att
Ile

cac

Ilis

gat
Asp

aat

Asn

ctg

Leu

£8C
Gly

cac
His

acg
Thr

cte

Leu

gaa

Glu

cag
Gln
85

agc

Ser

ata
Ile

cel

Pro

gtt
Val

ttc
Phe
165
aag

Lys

£8C
Gly

ttg

Leu

act
Thr

acg

Thr

tcg
Scr
70

cce

Pro

ctg

Leu

atc
Ile

g8a
Gly

ttc
Phe
150
tac

Tyr

gag
Glu

ggt
Gly

gca
Ala

ttg

Leu

act
Thr
55

gtt
Val

atc
Tle

aag

ada

Lys

g8C
Gly
135h
tct

Ser

atc
Ile

tac

Tyr

cte

Leu

acg
Thr

g8C
Gly
40

aag

Lys

gCg
Ala

agg
Arg

gat
Asp

gag
Glu
120
acg
Thr

act
Thr

888
Gly

aga

Arg

tcg

Ser

atg
Met
25

cag
Gln

aaa

Lys

cgg
Arg

Ccg8
Arg

gta
Val
105
aag

Lys

gt
Val

tte
Phe

aac

Asn

gag
Glu

162

cag
Gln
10

cce

Pro

tgg
Trp

cac
His

888
Gly

agsg
Arg
90

gct
Ala

gtg
Val

alc
Ile

cac
His

ctt
Leu
170
ttg

Leu

ggt
Gly

cte

Leu

agt

Ser

agt

Ser

cca
Pro
75

tegg
Trp

tcg

Ser

tat
Tyr

aac

Asn

geca
Ala
155
gtt
Val

aga

Arg

tce

Ser

gtc
Val

ctt

Leu

tcg
Ser
60

gtt
Val

gtg
Val

cac
His

gat
Asp

acce
Thr
140
tce

Ser

agg
Arg

gece

Ala

att
lle

agt

Ser

tce
Ser
45

gac

Asp

gag
Glu

cag
Gln

gte
Val
125
tac

Tyr

acc
Thr

gag
Glu

ctt

Leu

gaa
Glu

gac

Asp

act
Thr

ate

Tle

aat

Asn

gat
Asp

atg
Met
110

age ¢

Ser

Lic
Phe

tca

Ser

gag
Glu

tte
Phe

gaa
Glu
15

ttc
Phe

aca
Thr

tcg

Ser

att
Tle

aaa
l.ys
95

cce

Pro

g8a
Gly

tgg
Trp

ccg
Pro
175
ttg

Leu

aac

Asn

cta

Leu

tte
Phe

gtg
Val

tct
Scr
80

aag

l.ys

cag
Gln

ttc
Phe

cga

Arg

aag
Lys
160
act
Thr

aga

Arg

48

96

144

192

240

288

336

384

432

180

528

h76
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180 1856 190
gaa cag cll tLlc aag agl Lcece aaa Lece tac tac cll tLile aag acl clce 624
Glu Gln Leu Phe Lys Ser Ser Lys Ser Tyr Tyr Leu Phe Lys Thr Leu
195 200 205
ata aat gtt tcc att gtt gce aca age att geg ata atc agt ctg tac 672
lle Asn Val Ser lle Val Ala Thr Ser lle Ala lle lle Ser Leu lyr
210 215 220
aag tct tac cgg gcg gtt ctg tta tca gee agt ttg atg gge ttg ttt 720
Lys Ser Tyr Arg Ala Val Leu Leu Ser Ala Ser Leu Met Gly Leu Phe
225 230 235 240
att caa cag tgc gga tgg ttg tect cac gat ttt cta cac cat cag gta 768
Ile Gln Gln Cys Gly Trp Leu Ser His Asp Phe Leu His His Gln Val
245 250 255
ttt gag aca cge tgg cte aat gac gtt gtt gge tat gtg gte gge aac 816
Phe Glu Thr Arg Trp Leu Asn Asp Val Val Gly Tyr Val Val Gly Asn
260 265 270
gtt gtt ctg gga ttc agt gtc tcg tgg tgg aag acc aag cac aac ctg 864
Val Val Lecu Gly Phe Scr Val Scr Trp Trp Lys Thr Lys His Asn Lcu
275 280 285
cat cat gct gct ccg aat gaa tgc gac caa aag tac aca ccg att gat 912
His His Ala Ala Pro Asn Glu Cys Asp Gln Lys Tyr Thr Pro Tle Asp
290 295 300
gag gat att gat act ctc ccc atc att gect tgg agt aaa gat ctc ttg 960
Glu Asp Ile Asp Thr Leu Pro Ile Ile Ala Trp Ser Lys Asp Leu Leu
305 310 315 320
gce act gtt gag age aag acc atg ttg cga gtt ctt cag tac cag cac 1008
Ala Thr Val Glu Ser Lys Thr Met Leu Arg Val Leu Gln Tyr Gln His
325 330 335
cla tte Lttt tlg gttt ctl tlg acg LLL gee cgg geg agl Lgg cla LUt 1056
Leu Phe Phe Leu Val Leu Leu Thr Phe Ala Arg Ala Ser Trp Leu Phe
340 345 350
tgg age gecg gee tte act ctec agg ccc gag ttg acc ctt gge gag aag 1101
Trp Ser Ala Ala Phe Thr Leu Arg Pro Glu Leu Thr Leu Gly Glu Lys
355 360 365
ctt ttg gag agg gga acg atg gct ttg cac tac att tgg ttt aat agt 1152
Leu Leu Glu Arg Gly Thr Met Ala Leu His Tyr Ile Trp Phe Asn Ser
370 375 380
gtt geg ttt tat ctg cte ccc gga tgg aaa cca gtt gta tgg atg gtg 1200
Val Ala Phe Tyr Leu Leu Pro Gly Trp Lys Pro Val Val Trp Met Val
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385
glc age
Val Ser

agt cac

Ser His

gcc cag
Ala Gln

tgg tte
Trp Phe
450
acg atg
Thr Met
465
ttg tgc
Leu Cys

ggc act
Gly Thr

tca cac

Ser His

<210>20
<211>5620
<212>PRT

<213> ffiA &%

<400>20

gag
Glu

aat

Asn

att
Ile
435
acc
Thr

ccce

Pro

aag

Lys

tac

Tyr

cag
Gln
515

cle

Leu

gg8a
Gly
420
geca
Ala

gga
Gly

agg
Arg

aag

Lys

cgg
Arg
500
cag
Gln

Met Val Ser Gln

1

Ile Asp Val Glu

20

Asn Val Leu Gly

35

Ala Phe Lys Arg

alg
Met
4056
atg
Met

tcg

Ser

ggt
Gly

cac
His
cat
His
485
gtt
Val

ctt

Leu

Gly

His

Thr

Leu

390
Ltct

Ser

gag
Glu

act
Thr

cte

Leu
aac

Asn
470
gga
Gly

ttg

l.eu

gct
Ala

Gly

Leu

Thr

Thr

ggl
Gly

gtg
Val

cgce

Arg
aac
Asn
455
ctt

Leu

ctg

Leu

aaa

l.ys

g8C8
Ala

Gly

Ala

Leu

Thr

Lic
Phe

tac

Tyr

gac
Asp
440
aga

Arg

aat

Asn

gtc
Val

aca

Thr

Ser
520

Leu
Thr
Gly

40
Lys

clg clg
Leu Leu
410
aat acg
Asn Thr
425
atc aaa
Ile Lys

cag att
Gln Ile

aaa att
Lys Ile

tac gaa

Tyr Glu
490

ctt aag

leu Lys

505

tga

Ser Gln
10

Mct Pro

25

Gln Trp

Lys His

164

395
g8a
Gly

tca

Ser

gca
Ala

gag
Glu

tet
Ser
475
gac

Asp

gac

Asp

Gly

Leu

Ser

Ser

Lac

Tyr

aag

Lys

888
Gly

cat
His
460
cct

Pro

gtg
Val

gtt
Val

Ser

Val

Leu

Ser

gla
Val

gac

Asp

gtg
Val
445
cat
His

cac
His

agc

Scr

gce
Ala

lle

Scr

Ser

45
Asp

Lt
Phe

ttc
Phe
430
ttt
Phe

cta

Leu

gtg
Val

atg
Mct

gat

Asp
510

Glu
Asp
30

Thr

Tle

gla
Val
4156
gtg
Val

aat

Asn

ttt
Phe

gag
Glu

gct
Ala
495
gct
Ala

Glu
15

Phe
Thr

Ser

400
cle

Leu

aat

Asn

gat
Asp

cca

Pro
act
Thr
480
tcg

Scr

gct
Ala

Asn

Lecu

Phe

Val

1248

1296

1344

1392

1440

1488

1536

1563
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Glu
65

Gln
Pro
Asp
Ala
Asp
145
Ile
Leu
Glu
Ile
Lys
225
Ile
Phe
Val
Ilis
Glu
305
Ala

Leu

Trp

50
Ala

Ser

Val

Cys

Glu

130

Ala

Leu

Glu

Gln

Asn

210

Ser

Gln

Glu

Val

Ilis

290

Asp

Thr

Phe

Ser

Gln

Val

Thr

Trp

115

Gln

Thr

Gln

Leu

Leu

195

Val

Tyr

Gln

Thr

Leu

275

Ala

Tle

Val

Phe

Ala
355

Lys
Ala
Tyr
100
Tle
His
Asp
Asn
Leu
180
Phe

Ser

Arg

Arg
260
Gly
Ala
Asp

Glu

Leu
340
Ala

Glu
Gln
85

Ser
Tle
Pro
Val
Phe
165
Lys
Lys
Ile
Ala
Gly
245
Trp
Phe
Pro
Thr
Ser
325

Val

Phe

Ser

70

Pro

Leu

Tle

Gly

Phe

150

Glu

Scr

Val

Val

230

Leu

Ser

Asn

Leu

310

Lys

Leu

Thr

55
Val

Tle

Lys

Lys

Gly

135

Ser

Ile

Tyr

Scr

Ala

2156

Leu

Leu

Asn

Val

Glu

295

Pro

Thr

Leu

l.eu

Ala

Arg

Asp

Glu

120

Thr

Thr

Gly

Arg

Lys

200

Thr

Leu

Ser

Asp

Ser

280

Cys

Tle

Met

Thr

Arg
360

Arg

Arg

Val

105

Lys

Val

Phe

Asn

Glu

185

Scr

Ser

Ser

His

Val

265

Trp

Asp

Tle

Leu

Phe

345

Pro

165

Gly
Arg
90

Ala
Val
Ile
His
Leu
170
Leu
Tyr
Ile
Ala
Asp
250
Val
Trp
Gln
Ala
Arg
330

Ala

Glu

Pro
75

Trp
Ser
Tyr
Asn
Ala
155
Val
Arg
Tyr
Ala
Ser
235
Phe
Gly
Lys
Lys
Trp
315
Val

Arg

l.eu

60
Val

Val

His

Asp

Thr

140

Ser

Arg

Ala

Leu

Ile

220

Leu

Leu

Tyr

Thr

Tyr

300

Ser

Leu

Ala

Thr

Glu

Gln

Asp

Val

125

Tyr

Thr

Glu

Leu

Phe

205

Ile

Met

His

Val

Lys

285

Thr

Lys

Gln

Ser

l.eu

365

Asn
Asp
Met
110
Scr
Phe
Ser
Glu
Phe
190
Lys
Ser
Gly
His
Val
270
His
Pro
Asp
Tyr
Trp

350
Gly

Ile
l.ys
95

Pro
Thr
Gly
Trp
Pro
175
Leu
Thr
Leu
Leu
Gln
255
Gly
Asn
Ile
Leu
Gln
335

Leu

Glu

Ser
30

l.ys
Gln
Phe
Arg
Lys
160
Thr
Arg
Lecu
Tyr
Phe
240
Val
Asn
Leu
Asp
Leu
320
His
Phe

l.ys
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Leu
Val

385
Val

Ser

Ala

Trp

Thr

465

Leu

Gly

Ser

Leu
370
Ala
Ser
His
Gln
Phe
450
Met
Cys

Thr

His

<210>21
<211>1434
<212>DNA
213> = fAfa
<220

<221>CDS

Glu

Phe

Glu

Asn

Ile

435

Thr

Pro

Lys

Tyr

Gln
b1b

Arg Gly

Tyr Leu

Leu Met
405

Gly Met

420

Ala Ser

Gly Gly

Arg His

Lys His
485

Arg Val

500

Gln Leu

<222>(1).. (1434)
223> A 6 E ARG
<400>21

atg
Met
1

cgce

Arg

gce
Ala

g8cC
Gly

aag

Lys

teg
Trp

aaa

Lys

atc

Tle

atc
Tle
35

g8a ggsg
Gly Gly
5

agt tgg
Ser Trp
20

att cac
Tle His

Thr
Leu
390
Ser
Glu
Thr
Leu
Asn
470
Gly

Leu

Ala

gac

Asp

cag

Gln

tce

Ser

Met
375
Pro
Gly
Val
Arg
Asn
455
Leu
Leu

Lys

Ala

gct
Ala

gaa

Glu

aat

Asn

Ala

Gly

Phe

Tyr

Asp

440

Arg

Asn

Val

Thr

Ser
520

cgg
Arg

gtc
Val

aag
l.ys
40

Leu His Tyr

Trp
Leu
Asn
425

Ile

Gln

Tyr

Leu
505

gece

Ala

aag
Lys
25
gtc
Val

166

Lys

Leu
410
Thr

Lys

Tle

Ile

Glu
490
Lys

tcg
Ser
10

acc

Thr

tac

Tyr

Pro
395
Gly
Ser
Ala
Glu
Ser
475

Asp

Asp

aag

Lys

cac
His

gac

Asp

Ile
380
Val
Tyr
Lys
Gly
His
460
Pro

Val

Val

g8cC
Gly

gCg
Ala

gtg
Val

Trp

Val

Val

Asp

Val

445

His

His

Ser

Ala

tca

Ser

tct

Scr

tce
Ser
45

Phe

Trp

Phe

Phe

430
Phe

Leu

Val

Met

Asp
510

acg

Thr

ccg
Pro
30

aac

Asn

Asn

Met

Val
415
Val

Asn

Phe

Glu

Ala
495
Ala

gCg
Ala
15

gag
Glu

teg
Trp

Ser

Val
400

Leu

Asn

Asp

Pro

Thr

480

Ser

Ala

gct
Ala

gac

Asp

cac
His

48

96

144
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gaa cat

Glu His
50

acg gac

Thr Asp

65

aag aag

Lys Lys

ccg cag
Pro Gln

ctc atc
Leu Ile

aag tgc
Lys Cys
130
ttL tac
Phe Tyr
145
gga aca
Gly Thr

cac cag
His Gln

tgg ggg
Trp Gly

cac aac
His Asn
210
gcg caa
Ala Gln
225
tce gtc
Ser Val

cccC

Pro

att
Tle

tte
Phe

caa

Gln

atg
Met
115
ctc

Leu

Leg

Ser

tte
Phe

gtc
Val

aac
Asn
195
gga
Gly

gat
Asp

cag
Gln

gga
Gly

tte
Phe

tac

Tyr

atc
Ile
100
atg
Met

agc

Ser

gac

Asp

ttt
Phe

ttc
Phe
180
ctc

Leu

cac
His

888
Gly

caa
Gln

g8cC
Gly

gct
Ala

att
Ile
85

gce

Ala

ggc
Gly

aac

Asn

cge

Arg

cag
Gln
165
acc
Thr

atg
Met

cac
His

gac

Asp

gce
Ala
245

gce
Ala

gee
Ala
70

ggcC
Gly

ttt
Phe

atg
Met

atg
Met

Lic
Phe
150

cag

Gln S

aag

Lys

cag
Gln

gece

Ala

ccg
Pro
230
cag
Gln

gtc
Val
55

ttt
Phe

gaa

Glu

gaa

Glu

ttc
Phe

gce
Ala
135
Lgg
Trp

tcg

cgce

Arg

ggt
Gly

gtc
Val
215
gac

Asp

tct

Ser

att
Ile

cac

His

ttg

Leu

aag

Lys

aag

120
att
Ile

gla
Val

gg8a
Gly

aag

Lys

tac
Tyr
200
cce

Pro

atc

Tle

tac

Tyr

ttc acg cac

Phe

gea

Ala

cte

Leu

g8cC
Gly
105
tcc

Ser

tgg
Trp

cac

Ilis

tgg
Trp

cac
His
185
tce

Ser

aac

Asn

gat
Asp

Cgg
Arg

167

Thr

cccC

Pro

ccg
Pro
90

tac

Tyr

aac

Asn

gcce

Ala

clg

Leu

ttg
Leu
170

888
Gly

gta
Val

cte

Leu

acc

Thr

gaa
Glu
250

His

gga
Gly
75

gaa

Glu

cge

Arg

aag

gcce

Ala

gee
Ala
155
gea
Ala

gat
Asp

cag
Gln

cac
His

atg
Mct
235
ctc

l.eu

gce
Ala
60

tcg

Ser

acc

Thr

gat
Asp

tgg
Trp

gce
Ala
140
age

Ser

cac
His

cte

Leu

tgg
Trp

tge
Cys
220
cce

Pro

caa
Gln

ggt
Gly

cag

Gln

acc

Thr

ctg

Leu

ttc
Phe
125
tgt
Cys

gCC

Ala

gac

Asp

gga
Gly

tgg
Trp
205
tece

Ser

ctt

Leu

gce
Ala

gac

Asp

tcg

Ser

g8cC
Gly

cgce
Arg
110
tac

Tyr

gct
Ala

glc
Val

ttt
Phe

gga
Gly
190
aaa

Lys

tece

Ser

cte

Leu

gac

Asp

gac

Asp

cte

Leu

aag
Lys
95

tce

Ser

gtc
Val

ctc

Leu

alg
Met

ctg
Leu
175
ctc

Leu

aac

Asn

gea

Ala

gce

Ala

gega
Gly
255

atg
Met

atg
Met
80

gag
Glu

aaa

Lys

tac

gtc
Val

clg
Leu
160
cac
His

ttt
Phe

aag

Lys

gtc
Val

Trp
240
aag

l.ys

192

240

288

w
w
@]

384

432

480

528

576

624

672

720

768
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gat tcg ggt ttg gtc aag ttc atg atc cgt aac caa tcc tac ttt tac 816
Asp Ser Gly Leu Val Lys Phe Met Ile Arg Asn Gln Ser Tyr Phe Tyr

260 265 270
ttt cce ate ttg ttg cte gee cge ctg teg tgg ttg aac gag tee tte 864
Phe Pro Ile Leu Leu Leu Ala Arg Leu Ser Trp Leu Asn Glu Ser Phe
275 280 285
aag tgc gee ttt ggg ctt gga get geg tecg gag aac get get cte gaa 912
Lys Cys Ala Phe Gly Leu Gly Ala Ala Scr Glu Asn Ala Ala Leu Glu
290 295 300
ctc aag gcc aag ggt ctt cag tac ccc ctt ttg gaa aag gct gge atc 960
Leu Lys Ala Lys Gly Leu Gln Tyr Pro Leu Leu Glu Lys Ala Gly Ile
305 310 315 320
ctg ctg cac tac get tgg atg ctt aca gtt tcg tce gge ttt gga cge 1008
Leu Leu His Tyr Ala Trp Met Leu Thr Val Ser Ser Gly Phe Gly Arg
325 330 335
ttc teg tte geg tac acc gea ttt tac ttt cta acc geg ace geg tece 1056
Phe Ser Phe Ala Tyr Thr Ala Phe Tyr Phe Leu Thr Ala Thr Ala Ser
340 345 350
Lgl gga Llc Llg cle gee attl gle LUl gge cle gge cac aac gge alg 1104
Cys Gly Phe Leu Leu Ala Ile Val Phe Gly Leu Gly llis Asn Gly Met
355 360 365
gce acce tac aat gece gac gec cgt ceg gac tte tgg aag cte caa gtce 1152
Ala Thr Tyr Asn Ala Asp Ala Arg Pro Asp Phe Trp Lys Leu Gln Val
370 375 380
acc acg act cgec aac gtc acg gge gga cac ggt ttc ccc caa gee ttt 1200
Thr Thr Thr Arg Asn Val Thr Gly Gly His Gly Phe Pro Gln Ala Phe
385 390 395 400
gtc gac tgg ttc tgt ggt gge ctc cag tac caa gtc gac cac cac tta 1248
Val Asp Trp Phe Cys Gly Gly Leu Gln Tyr Gln Val Asp His His Leu
405 410 415
ttc cce age ctg cece cga cac aat ctg gec aag aca cac geca ctg gte 1296
Phe Pro Ser Leu Pro Arg His Asn Leu Ala Lys Thr His Ala Leu Val
420 425 430
gaa tcg ttc tgc aag gag tgg ggt gtc cag tac cac gaa gcc gac ctt 1344
Glu Scr Phe Cys Lys Glu Trp Gly Val Gln Tyr His Glu Ala Asp Lcu
435 440 445
gtg gac ggg acc atg gaa gtc ttg cac cat ttg gge age gtg gee gge 1392
Val Asp Gly Thr Met Glu Val l.eu His His l.eu Gly Ser Val Ala Gly
450 455 460

168



CN 1930277 B

F

7

=

44/257 7T

gaa ttc gtc gtg gat ttt gta cgce gat gga ccc gee atg taa
Glu Phe Val Val Asp Phe Val Arg Asp Gly Pro Ala Met

465

<210>22

2115477
<212>PRT
213> = MTaE

<400>22

Met
1
Arg
Ala
Glu
Thr
65
l.ys
Pro
Lcu
Lys
Phe
145
Gly
His
Trp

Ilis

Ala

Gly
Lys
Trp
His
50

Asp
l.ys
Gln
Ile
Cys
130
Tyr
Thr
Gln
Gly
Asn

210
Gln

Lys
Ile
Tle
35

Pro
Ile
Phe
Gln
Mct
115
Leu
Ser
Phe
Val
Asn
195

Gly

Asp

Gly
Ser
20

Tle
Gly
Phe
Tyr
Ile
100
Mct
Ser
Asp
Phe
Phe
180
Leu

Ilis

Gly

Gly

Trp

His

Gly

Ala

Tle

85

Ala

Gly

Asn

Arg

Gln

165

Thr

Mct

Ilis

Asp

470

Asp

Gln

Ser

Ala

Ala

70

Gly

Phe

Mct

Met

Phe

150

Gln

Lys

Gln

Ala

Pro

Ala
Glu
Asn
Val
55

Phe
Glu
Glu
Phe
Ala
135
Trp
Ser
Arg
Gly
Val

215
Asp

Arg
Val
Lys
40

Ile

His

l.eu

Lys
120
Ile
Val
Gly
Lys
Tyr
200

Pro

Tle

Ala

25

Val

Phe

Ala

l.eu

105

Scr

Trp

His

Trp

His

185

Scr

Asn

Asp

169

Ser
10

Thr
Tyr
Thr
Pro
Pro
90

Tyr
Asn
Ala
Leu
l.eu
170
Gly
Val

Leu

Thr

475

Lys

His

Asp

His

Gly

75

Glu

Arg

Lys

Ala

Ala

155

Ala

Asp

Gln

Ilis

Met

Gly

Ala S

Val

Ala
60

Ser

Thr

Trp

Ala
140

Ser

His

Leu

Trp

Cys

220

Pro

Ser

Ser
45

Gly
Gln
Thr
Leu
Phe
125
Cys
Ala
Asp
Gly
Trp
205

Ser

Leu

Thr
Pro
30

Asn
Asp

Ser

Gly

Arg S

110
Tyr

Ala

Val

Phe

Gly

190

Lys

Ser

Leu

Ala

15

Glu

Trp

Asp

Leu

l.ys

95

Val

Leu

Met

l.eu

175

Leu

Asn

Ala

Ala

Ala

Asp

His

Met

Met

80
Glu

Tyr

Val

Leu

160

His

Phe

Lys

Val

Trp

1434
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225

Ser

Asp

Phe

Lys

Leu

305

Leu

Phe

Cys

Ala

Thr

3856

Val

Phe

Glu

Val

Glu
465

Val

Ser

Pro

Cys

290

Lys

Leu

Ser

Gly

Thr

370

Thr

Asp

Pro

Ser

Asp

450
Phe

<210>23
<211>1578
<212>DNA

213> FEN[-GIn|-#

<220>

<221>CDS
<222>(1).. (1578)

Gln
Gly
lle
275
Ala
Ala
His
Phe
Phe
355
Tyr
Thr
Trp
Ser
Phe
435

Gly

Val

Gln
l.eu
260
Leu
Phe
Lys
Tyr
Ala
310
Leu
Asn
Arg
Phe
Leu
420
Cys

Thr

Val

Ala

245

Val

Leu

Gly

Gly

Ala

325

Leu

Ala

Asn

Cys

405

Pro

Lys

Met

Asp

230
Gln

l.ys

Leu

Leu

Leu

310

Trp

Thr

Ala

Asp

Val

390
Gly

Glu

Glu

Phe
470

Ser
Phe
Ala
Gly
295
Gln
Met
Ala
lle
Ala
375
Thr
Gly
His
Trp
Val

455
Val

Tyr
Met
Arg
280
Ala
Tyr
Leu
Phe
Val
360
Arg
Gly
Leu
Asn
Gly
440

Leu

Arg

Arg
Tle
265
Leu
Ala
Pro
Thr
Tyr
315
Phe
Pro
Gly
Gln
Leu
425
Val
His

Asp

Glu
250
Arg
Ser
Scr
Leu
Val
330
Phe
Gly
Asp
IIis
Tyr
410
Ala
Gln
His

Gly

170

235

Leu

Asn

Trp

Glu

Leu

315

Ser

Leu

Leu

Phe

Gly

3956

Gln

Lys

Tyr

Leu

Pro
475

Gln
Gln
Leu
Asn
300
Glu
Ser
Thr
Gly
Trp
380
Phe
Val
Thr
His
Gly

460
Ala

Ala
Ser
Asn
285
Ala
Lys
Gly
Ala
His
365
Lys
Pro
Asp
His
Glu
445

Ser

Met

Asp
Tyr
270
Glu
Ala
Ala
Phe
Thr
350
Asn
Leu
Gln
His
Ala
430

Ala

Val

Gly
255
Phe
Ser
Lcu
Gly
Gly
335
Ala
Gly
Gln
Ala
His
415
Leu

Asp

Ala

240
Lys

Tyr

Phe

Glu

Tle

320

Arg

Ser

Met

Val

Phe

400

Leu

Val

Leu

Gly
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<223> A 6 KL FN
<400>23
atg gta ttc gcg gge ggt gga ctt cag cag ggc tct ctc gaa gaa aac 48
Met Val Phe Ala Gly Gly Gly Tl.eu GIn GIn Gly Ser l.eu Glu Glu Asn
1 ) 10 15
atc gac gtc gag cac att gcc agt atg tct ctc ttc agc gac ttc ttc 96
Ile Asp Val Glu His Ile Ala Ser Met Ser Leu Phe Ser Asp Phe PPhe

20 25 30
agt tat gtg tct tca act gtt ggt tcg tgg age gta cac agt ata caa 144
Ser Tyr Val Ser Ser Thr Val Gly Ser Trp Ser Val His Ser Ile Gln

35 40 45
ccl Llg aag cge clg acg agl aag aag cgl gll Lecg gaa age gel gece 192
Pro Leu Lys Arg Leu Thr Ser Lys Lys Arg Val Ser Glu Ser Ala Ala
50 55 60
gtg caa tgt ata tca gct gaa gtt cag aga aat tcg agt acc cag gga 210
Val Gln Cys lle Ser Ala Glu Val Gln Arg Asn Ser Ser Thr Gln Gly
65 70 75 80
act gcg gag gca ctec geca gaa tca gtc gtg aag ccc acg aga cga agg 288
Thr Ala Glu Ala Leu Ala Glu Ser Val Val Lys Pro Thr Arg Arg Arg
85 90 95

tca tct cag tgg aag aag tcg aca cac ccce cta tca gaa gta gca gta 336
Ser Ser Gln Trp Lys Lys Ser Thr His Pro Leu Ser Glu Val Ala Val

100 105 110
cac aac aag cca agce gat tge tgg att gtt gta aaa aac aag gtg tat 384
His Asn Lys Pro Scr Asp Cys Trp Ilc Val Val Lys Asn Lys Val Tyr

115 120 125
gat gtt tcc aat ttt gcg gac gag cat ccc gga gga tca gtt att agt 432
Asp Val Ser Asn Phe Ala Asp Glu His Pro Gly Gly Ser Val Ile Ser
130 135 140
act tat ttt gga cga gac ggc aca gat gtt ttc tct agt ttt cat gca 480
Thr Tyr Phe Gly Arg Asp Gly Thr Asp Val Phe Ser Ser Phe His Ala
115 150 §515) 160
gct tet aca tgg aaa att ctt caa gac ttt tac att ggt gac gtg gag 528
Ala Ser Thr Trp Lys Ile Leu Gln Asp Phe Tyr Ile Gly Asp Val Glu
165 170 175

agg glg gag ccg acl cca gag clg clg aaa gal Llc cga gaa alg aga 576
Arg Val Glu Pro Thr Pro Glu Leu Leu Lys Asp Phe Arg Glu Met Arg

180 185 190
gct ctt tte ctg agg gag caa ctt ttc aaa agt tcg aaa ttg tac tat 624
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Ala Leu Phe Leu Arg Glu Gln Leu Phe Lys Ser Ser Lys Leu Tyr Tyr
195 200 205
gtt atg aag ctg ctc acg aat gtt gect att ttt get geg age att gca 672
Val Met l.ys l.eu l.eu Thr Asn Val Ala Tle Phe Ala Ala Ser Tle Ala
210 215 220
ata ata tgt tgg agc aag act att tca gcg gtt ttg gct tca get tgt 720
Ile Ile Cys Trp Ser Lys Thr Ile Ser Ala Val Leu Ala Ser Ala Cys
225 230 235 240
atg atg gect ctg tgt ttc caa cag tge gga tgg cta tcc cat gat ttt 768
Met Met Ala Leu Cys Phe Gln Gln Cys Gly Trp Leu Ser His Asp Phe
245 250 255
cle cac aal cag glg LUl gag aca cge Lgg cll aal gaa gttt gle ggg 816
Leu His Asn Gln Val Phe Glu Thr Arg Trp Leu Asn Glu Val Val Gly
260 265 270
tat gtg atc ggec aac gece gtt ctg ggg ttt agt aca ggg tgg tgg aag 861
Tyr Val lle Gly Asn Ala Val Leu Gly Phe Ser Thr Gly Trp I'rp Lys
275 280 285
gag aag cat aac ctt cat cat gct gect cca aat gaa tge gat cag act 912
Glu Lys His Asn Leu His His Ala Ala Pro Asn Glu Cys Asp Gln Thr
290 295 300
tac caa cca att gat gaa gat att gat act ctc ccc cte att gee tgg 960
Tyr Gln Pro Ile Asp Glu Asp Ile Asp Thr Leu Pro Leu Ile Ala Trp
305 310 315 320
age aag gac ata ctg gecc aca gtt gag aat aag aca ttc ttg cga atce 1008
Scr Lys Asp Ilc Leu Ala Thr Val Glu Asn Lys Thr Phe Leu Arg ITle
325 330 335
ctc caa tac cag cat ctg ttc ttc atg ggt ctg tta ttt ttc gcec cgt 1056
Leu Gln Tyr Gln His Leu Phe Phe Met Gly Leu Leu Phe Phe Ala Arg
340 345 350
ggt agt tgg cte ttt tgg age tgg aga tat acc tct aca gca gtg ctce 1104
Gly Ser Trp l.eu Phe Trp Ser Trp Arg Tyr Thr Ser Thr Ala Val l.eu
355 360 365
tca cect gtec gac agg ttg ttg gag aag gga act gtt ctg ttt cac tac 1152
Ser Pro Val Asp Arg Leu Leu Glu Lys Gly Thr Val Leu Phe His Tyr
370 375 380
Lit tgg tlc gle ggg aca geg Lge tatl clt cle cetl ggl Lgg aag cca 1200
Phe Trp Phe Val Gly Thr Ala Cys Tyr Leu Leu Pro Gly Trp Lys Pro
385 390 395 400
tta gta tgg atg gecg gtg act gag cte atg tec gge atg ctg ctg gge 1248
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Leu Val Trp Met Ala
405

ttt gta ttt gta ctt

Phe Val Phe Val l.eu

420
aaa gaa ttc gtg agt
Lys Glu Phe Val Ser
435
aac ata ttc aac gac
Asn Ile Phe Asn Asp
450

cal cat ctt Lic cca

His His Leu Phe Pro

465H

cct aga gtg gag gtg

Pro Arg Val Glu Val
48h

gta tct att gect acc

Val Ser Ile Ala Thr

500
gtc geg gag get geg
Val Ala Glu Ala Ala
515

<210>24
<211>525
<212>PRT
213> JrenfSIn-
<400>24

Met Val Phe Ala Gly
1 5
lle Asp Val Glu His
20
Ser Tyr Val Scr Scr
35
Pro Leu Lys Arg Leu
50
Val Gln Cys Ile Ser

Val

agc

Ser

gca

Ala

tgg
Trp

aca
Thr
470

tte
Phe

g88C
Gly

gea

Ala

Gly

lle

Thr

Thr

Ala

Thr

cac
His

cag
Gln

ttc
Phe
455
alg
Met

tgt
Cys

act
Thr

gag
Glu

Gly

Ala

Val

Ser

15%5)
Glu

Glu

aat

Asn

atc
Ile
440
act
Thr

cCcC

Pro

aag

Lys

tgc
Cys

cag

Gln
520

l.eu
Ser
Gly
40

Lys

Val

Leu

888
Gly

425
gta
Val

gt g

Gly

agg
Arg

aaa

Lys

aag
Lys
505
cat
His

Gln

Met
25

Scr

Lys

Gln

173

Met
410
atg
Met

tce

Ser

cac
His
490
gtt
Val

gct
Ala

Gln
10

Ser
Trp

Arg

Arg

Ser

gag
Glu

aca
Thr

ctt

Leu
aal

Asn
475
ggt
Gly

ttg

Leu

acce

Thr

Gly

Leu

Scr

Val

Asn

Gly

gtt
Val

cgg
Arg

aac
Asn
460
tta

Leu

ctg

Leu

aaa

Lys

acce

Thr

Ser

Phe

Val

Ser

60

Ser

Met

tat

gat
Asp
445
agg
Arg

aac

Asn

gtg
Val

gca
Ala

agt

Ser
525

l.eu
Ser
His
45

Glu

Ser

Leu

aat
Asn
430
atc
Ile

caa

Gln

aaa
tac
Tyr
ttg
Leu

510

taa

Glu
Asp
30

Scr

Ser

Thr

Leu
415
tcg

Ser

aaa

Lys

ata
Ile

ala
Ile

gaa
Glu
495
aag

Lys

Glu
15

Phe
Tle

Ala

Gln

Gly

tct

Ser

gga
Gly

gag
Glu
gea
Ala
480
gac

Asp

gaa
Glu

Asn

Phe

Gln

Ala

Gly

1296

1344

1392

1440

1188

1536

1578
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65
Thr

Ser

His

Asp

Thr

145

Ala

Arg

Ala

Val

Ile

225

Met

Leu

Tyr

Glu

Tyr

3056

Ser

Leu

Gly

Ser

Ala

Ser

Asn

Val

130

Tyr

Ser

Val

Leu

Mct

210

Ile

Met

His

Val

Lys

290

Gln

Lys

Gln

Ser

Pro
370

Glu

Gln

Lys

115

Scr

Phe

Thr

Glu

Phe

195

Lys

Cys

Ala

Asn

Ile

275

His

Pro

Asp

Tyr

Trp

355
Val

Ala
Trp
100
Pro
Asn
Gly
Trp
Pro
180
Leu
Leu
Trp
Leu
Gln
260
Gly
Asn
Ile
Tle
Gln
340

Leu

Asp

Leu
85

l.ys
Ser
Phe
Arg
Lys
165
Thr
Arg
Lcu
Ser
Cys
245
Val
Asn
Leu
Asp
Leu
325
His
Phe

Arg

70
Ala

Asp

Ala

Asp

150

Tle

Pro

Glu

Thr

Lys

230

Phe

Phe

Ala

His

Glu

310

Ala

Leu

Trp

l.eu

Glu

Ser

Cys

Asp

135

Gly

Leu

Glu

Gln

Asn

215

Thr

Gln

Glu

Val

His

295

Asp

Thr

Phe

Ser

l.eu

375

Ser

Thr

Trp

120

Glu

Thr

Gln

Leu

Leu

200

Val

Ile

Gln

Thr

Leu

280

Ala

Ile

Val

Phe

Trp

360
Glu

Val
His
105
lle
His
Asp
Asp
Leu
185
Phe
Ala
Ser
Cys
Arg
265
Gly
Ala
Asp
Glu
Met
345

Arg

l.ys

174

75
Val Lys
90

Pro l.eu

Val Val

Pro Gly

Val Phe

155
Phe Tyr
170

Lys Ser

ITle Phe

Ala Val
235

Gly Trp

250

Trp Leu

Phe Ser

Pro Asn

Thr Leu
315

Asn Lys

330

Gly Leu

Tyr Thr

Gly Thr

Pro

Ser

Lys

Gly

140

Ser

Tle

Phe

Ser

Ala

220

Leu

Leu

Asn

Thr

Glu

300

Pro

Thr

Leu

Ser

Val
380

Thr
Glu
Asn
125
Scr
Ser
Gly
Arg
Lys
205
Ala
Ala
Ser
Glu
Gly
285
Cys
Leu
Phe
Phe
Thr

365

l.eu

Arg
Val
110
Lys
Val
Phe
Asp
Glu
190
Leu
Scr
Ser
His
Val
270
Trp
Asp
Ile
Leu
Phe
350

Ala

Phe

Arg
95

Ala
Val
Tle
His
Val
175
Met
Tyr
Tle
Ala
Asp
255
Val
Trp
Gln
Ala
Arg
335
Ala

Val

His

80
Arg

Val

Tyr

Scr

Ala

160

Glu

Arg

Tyr

Ala

Cys

240

Phe

Gly

Lys

Thr

Trp

320

Tle

Arg

Leu

Tyr
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Phe Trp Phe Val Gly
385
Leu Val Trp Met Ala
405
Phe Val Phe Val Leu
420
Lys Glu Phe Val Ser
435
Asn Ile Phe Asn Asp
450
His His Leu Phe Pro
4165
Pro Arg Val Glu Val
485
Val Ser Ile Ala Thr
500
Val Ala Glu Ala Ala
51565

<210>25

<211>1332

<212>DNA

<213> FMKEAT e

220>

<221>CDS

<222>(1).. (1332)

<223> A6 AN

<400>25

alg glc glc gac aag

Met Val Val Asp Lys

1 5

aaa tgg ctc tac ctt

Lys Trp Leu Tyr Leu

20

gct gtt att gaa caa

Ala Val Ile Glu Gln
35

gct tte cac gaa gga

Ala Phe His Glu Gly

Thr
390
Val

Ser

Ala

Trp

Thr

470

Phe

Gly

Ala

aal

Asn

age

Ser

tat
Tyr

tet

Ser

Ala

Thr

His

Gln

Phe

455

Met

Cys

Thr

Glu

gce

Ala

gag
Glu

aga

Arg

tet

Ser

Cys

Glu

Asn

Ile
440
Thr

Pro

Cys

Gln
20

Lce

Ser

gaa
Glu

aat
Asn
40

cag

Gln

Tyr Leu Leu

Leu

Gly
425
Val

Gly

Arg

Lys
505
His

888
Gly

ttg
Leu
25

tcg

Ser

gct
Ala

175

Met
410
Met
Ser

Gly

His

His G

490
Val

Ala

clt
Leu

10

gtg
Val

gat
Asp

tat
Tyr

395

Ser

Glu

Thr

Leu

Asn

475

Leu

Thr

cga

Arg

aag

Lys

gct
Ala

aag

Lys

Pro

Gly

Val

Arg

Asn

460

Leu

Leu

Lys

Thr

alg
Met

aaa

Lys

act
Thr

caa

Gln

Gly

Met

Tyr

Asp

445

Arg

Asn

Val

Ala

Ser
525

aag

Lys

cat
His

cat
His
45

ctt

Leu

Trp

Leu

Asn

430

Ile

Gln

Lys

Tyr

Leu
510

glc
Val

cca
Pro
30

att
Ile

gac

Asp

Lys

Leu
415

Ser

Lys

Ile

Tle

Glu
495
Lys

gal
Asp
15

gga
Gly

tte
Phe

ctt

Leu

Pro
400
Gly
Ser
Gly

Glu

Ala
480
Asp

Glu

£g8C
Gly

g8a
Gly

cac
His

ctg

Leu

48

96

144

192
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50 55 60
aaq aag cac gga gag cac gal gaa Llc cll gag aaa caa Llg gaa aag 240
Lys Lys Ilis Gly Glu llis Asp Glu Phe Leu Glu Lys Gln Leu Glu Lys
65 70 75 80
aga ctt gac aaa gtt gat atc aat gta tca gca tat gat gtc agt gtt 288
Arg Leu Asp Lys Val Asp lle Asn Val Ser Ala lyr Asp Val Ser Val
85 90 95
gca caa gaa aag aaa atg gtt gaa tca ttc gaa aaa cta cga cag aag 336
Ala Gln Glu Lys Lys Met Val Glu Ser Phe Glu Lys Leu Arg Gln Lys
100 105 110
ctt cat gat gat gga tta atg aaa gca aat gaa aca tat ttc ctg ttt 384
Leu His Asp Asp Gly Leu Met Lys Ala Asn Glu Thr Tyr Phe Leu Phe
115 120 125
aaa gcg att tca aca ctt tca att atg geca ttt gea ttt tat ctt cag 432
Lys Ala Ile Ser Thr Leu Ser Ile Met Ala Phe Ala Phe Tyr Leu Gln
130 135 140
tat ctt gga tgg tat att act tct gca tgt tta tta gca ctt geca tgg 480
Tyr Leu Gly Trp Tyr Ile Thr Ser Ala Cys Leu Leu Ala Leu Ala Trp
145 150 155 160
caa caa ttc gga tgg tta aca cat gag ttc tgc cat caa cag cca aca 528
GIn Gln Phe Gly Trp l.eu Thr His Glu Phe Cys His GIn Gln Pro Thr
165 170 175
aag aac aga cct ttg aat gat act att tct ttg ttc ttt ggt aat ttc 576
Lys Asn Arg Pro Leu Asn Asp Thr Ile Ser Leu Phe Phe Gly Asn Phe
180 1856 190
tta caa gga ttt tca aga gat tgg tgg aag gac aag cat aac act cat 624
Leu Gln Gly Phe Ser Arg Asp Trp Trp Lys Asp Lys His Asn Thr His
195 200 205
cac gel gee aca aal glta atl gal cal gac ggl gal ate gac Llg gcea 672
Ilis Ala Ala Thr Asn Val Ile Asp Ilis Asp Gly Asp Ile Asp Leu Ala
210 215 220
cca ctt ttc geca ttt att cca gga gat ttg tge aag tat aag gcc age 720
Pro Leu Phe Ala Phe 1lle Pro Gly Asp Leu Cys Lys Tyr Lys Ala Ser
225 230 235 240
ttt gaa aaa gca att ctc aag att gta cca tat caa cat ctc tat ttc 768
Phe Glu Lys Ala Ile Leu Lys Ile Val Pro Tyr Gln His Leu Tyr Phe
245 250 255
acc geca atg ctt cca atg cte cgt tte tca tgg act ggt cag tca gtt 816
Thr Ala Met Leu Pro Met Leu Arg Phe Ser Trp Thr Gly Gln Ser Val
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caa lgg
Gln Trp

aat gca
Asn Ala
290
ttc tat
Phe Tyr
305
ttc att
Phe Ile

act ttec
Thr Phe

tta aac

Leu Asn

cca tct
Pro Ser
370
gag cac
Glu His
385
gtg aaa
Val Lys

glc gal
Val Asp

aat atg
Asn Met

<210>26

<211>443
<212>PRT

gla
Val
275
ttc
Phe

caa
Gln

att
Tle

aac

Asn

aac
Asn
355
cCca

Pro

cac
His

tat
Tyr

gac

Asp

gct
Ala
435

260
Lic
Phe

tgg
Trp

ttg

Leu

tca

Ser

cat
His
340
ttc
Phe

ttc
Phe

ttg

Leu

gtg
Val

tac
Tyr
420
gag
Glu

adad

gag
Glu

tte
Phe

caa
Gln
325
aac

Asn

gce

Ala

att
Tle

ttc
Phe

aaa
Lys
405
Lttt
Phe

cac
His

<213> F5TN BT 28

gag
Glu

caa
Gln

tta
Leu
310
atg
Met

tet

Ser

gct
Ala

gat
Asp

cca
Pro
390
gaa
Glu

gac

Asp

att
lle

aal

Asn

gea
Ala
295
tta

Leu

gga
Gly

gtt
Val

ctt

Leu

tgg
Trp
375
aca
Thr

tog
Trp

g8a
Gly

caa
Gln

caa
Gln
280
aca
Thr

cca

Pro

gga
Gly

gat
Asp

caa
Gln
360
ctt

l.eu

Met

tgc
Cys

Ltat
Tyr

gct
Ala
440

265
alg
Met

att
lle

aca
Thr

g8cC
Gly

aag
Lys
345
att
Ile

tegg
Trp

cca

Pro

ada

Lys

gea
Ala
425
aaa

Lys

gag
Glu

gtt
Val

tgg
Trp

ctt
Leu
330
tat
Tyr

ttg

Leu

ggt
Gly

cgt
Arg

gag
Glu
410
alg
Met

gct
Ala

177

Lac

Tyr

gg8a
Gly

cca
Pro
315
ttg

Leu

cca

Pro

acc

Thr

gga
Gly

tgc
395

aat

Asn

aal

Asn

gce
Ala

aag

cat
His
300
ctt

Leu

att
Tle

gee

Ala

aca

Thr

ctc
l.eu
380
aat

Asn

aat

Asn

Lilg

Leu

taa

glc
Val
28h
tgg
Trp

cgs8
Arg

gct
Ala

aat

Asn

cgce
Arg
365
aat

Asn

Leu

ctt

Leu

caa
Gln

270
Ltat
Tyr

gct
Ala

gtt
Val

cac
His

tet
Ser
350
aac

Asn

tat
Tyr

aat

Asn

caa
Gln
430

caa
Gln

tgg
Trp

gct
Ala

gta
Val
335
cga

Arg

atg
Mct

cag
Gln

gct
Ala

tac
Tyr
415

LLg «

Leu

aga

Arg

gta
Val

tat
Tyr
320
gtc
Val

att
Tle

act

Thr

atc
Tle

864

912

960

1008

1056

1104

1152

1200

1248

1296

1332
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<400>26

Met
1
Lys
Ala
Ala
Lys
65
Arg
Ala
Leu
Lys
Tyr
145
Gln
Lys
Leu
His
Pro
225
Phe
Thr

Gln

Asn

Val

Trp

Val

Phe

50

Lys

Leu

Gln

His

Ala

130

l.eu

Gln

Asn

Gln

Ala

210

l.eu

Glu

Ala

Trp

Ala

Val
Leu
Ile
35

His
His
Asp
Glu
Asp
115
Ile
Gly
Phe
Arg
Gly
195
Ala
Phe
Lys
Mct
Val

275
Phe

Tyr
20

Glu
Glu

Gly

Lys
100
Asp
Ser
Trp
Gly
Pro
180
Phe
Thr
Ala
Ala
Leu
260

Phe

Trp

Gln
Gly
Glu
Val
85

Lys
Gly
Thr
Tyr
Trp
165
Leu
Ser
Asn
Phe
lle
245
Pro

Lys

Glu

Asn

Ser

Tyr

Ser

His

70

Asp

Met

Leu

Leu

Tle

150

Leu

Asn

Arg

Val

Tle

230

Leu

Mct

Glu

Gln

Ala

Glu

Arg

Ser

55

Asp

Ile

Val

Met

Ser

135

Thr

Thr

Asp

Asp

Ile

215

Pro

Lys

Leu

Asn

Ala

Ser
Glu
Asn
40

Gln
Glu
Asn
Glu
Lys
120
Ile
Ser
His
Thr
Trp
200
Asp
Gly
lle
Arg
Gln

280
Thr

Gly
Leu
25

Ser

Ala

Phe

Val S

Ser
105
Ala
Met
Ala
Glu
Tle
185
Trp
His
Asp
Val
Phe
265

Met

Tle

178

Leu

10

Val

Asp

Tyr

Leu

90

Phe

Asn

Ala

Cys

Phe

170

Scr

Lys

Asp

l.eu

Pro

250

Scr

Glu

Val

Arg

Lys

Ala

Lys

Glu

75

Ala

Glu

Glu

Phe

l.eu

155

Cys

Leu

Asp

Gly

Cys

235

Tyr

Trp

Tyr

Gly

Met

Lys

Thr

Gln

60

Lys

Tyr

Lys

Thr

Ala

140

l.eu

His

Phe

Lys

Asp

220

lys

Gln

Thr

Lys

His

His
His
45

Leu
Gln
Asp
Leu
Tyr
125
Phe
Ala
Gln
Phe
His
205
Ile
Tyr
His
Gly
Val

285
Trp

Val
Pro
30

Ile

Asp

Leu

Val S

Arg
110
Phe
Tyr
l.eu
Gln
Gly
190
Asn
Asp
lys
Leu
Gln
270

Tyr

Ala

Asp

15

Gly

Phe

Leu

Glu

95

Gln

Leu

Leu

Ala

Pro

175

Asn

Thr

Leu

Ala

Tyr

255

Scr

Gln

Trp

Gly

Gly

His

Leu

Lys

80

Val

Lys

Phe

Gln

Trp

160

Thr

Phe

His

Ala

Ser

210

Phe

Val

Arg

Val
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Phe

305

Phe

Thr

Leu

Pro

Glu

385

Val

Val

Asn

290
Tyr

Tle

Phe

Asn

Ser

370

His

Lys

Asp

Mct

<210>27

<211>873

Gln Leu

Tle Ser

Asn His
340

Asn Phe

355

Pro Phe

His Leu
Tyr Val
Asp Tyr

420

Ala Glu
435

<212>DNA

213> o m-g¥

<220>

<221>CDS

<222>(1).. (873)
<223> A 6 GE{HNE
<400>27

atg
Met
1

cag
Gln

acg
Thr

gtc

gag
Glu

g88C
Gly

cCcC

Pro

cte

gtc gtg
Val Val

gtg aat
Val Asn

20
act acc
Thr Thr
356

gt gtt

Phe

Gln

325

Asn

Ala

Ile

Phe

105

Phe

His

gag
Glu

gca

Ala

adad

Lys

tct

Leu
310
Met
Ser
Ala
Asp
Pro
390
Glu

Asp

Tle

aga

Arg

ttg

Leu

88C
Gly

gta

295

Leu

Gly

Val

Leu

Trp

375

Thr

Trp

Gly

Gln

ttc
Phe

ctg

Leu

Lilg

Leu

tac

Pro

Gly

Asp

Gln
360

Leu

Met

Tyr

Ala
440

tac

Tyr

ggt
Gly

cee
Pro
40

ttg

Thr

Gly

Lys
345
Ile

Trp

Pro

Ala
425
Lys

ggt
Gly

agt
Ser
25

ctle

Leu

act

179

Trp

l.eu
330
Tyr

Leu

Gly

Arg

Glu
110
Met

Ala

gag
Glu
10

ttt
Phe

gLt
Val

att

Pro
315
l.eu
Pro
Thr
Gly
Cys
395
Asn

Asn

Ala

ttg

l.eu

888
Gly

gac

Asp

gtc

300

Leu

Tle

Ala

Thr

Leu

380

Asn

Asn

Leu

gat
Asp

gtg
Val

agl

Ser

att

Arg

Ala

Asn

Arg

365

Asn

Leu

Leu

Gln

888
Gly

gag
Glu

cee
Pro
45

gga

Val

His

Ser

350

Asn

Tyr

Asn

Pro

Gln
430

aag

lys

ttg
Leu
30

aca
Thr

g88

Ala

Val
335
Arg

Mct

Gln

Ala

Tyr
115

Leu

gtc
Val
15

acg
Thr

cCcC

Pro

ctt

Tyr
320
Val
lle
Thr
Tle
Cys
400

Leu

Lys

tcg

Ser

gat
Asp

alc
Tle

ttg

48

96

144

192
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Val Leu Gly Val Ser Val Tyr Leu Thr Ile Val Ile Gly Gly Leu Leu
50 55 60
tgg ata aag gcc agg gat ctg aaa ccg cgec gecc tcecg gag cca ttt ttg 240
Trp Tle l.ys Ala Arg Asp l.eu lLys Pro Arg Ala Ser Glu Pro Phe l.eu
65 70 75 80
ctc caa gct ttg gtg ctt gtg cac aac ctg ttc tgt ttt gcg cte agt 288
Leu Gln Ala Leu Val Leu Val His Asn Leu Phe Cys Phe Ala Leu Ser
85 90 95
ctg tat atg tgc gtg gge atc get tat cag get att acc tgg cgg tac 336
Leu Tyr Met Cys Val Gly Ile Ala Tyr Gln Ala Ile Thr Trp Arg Tyr
100 105 110
tcl cle Lgg gge aal geca Lac aal ccl aaa cal aaa gag alg geg all 384
Ser Leu Trp Gly Asn Ala Tyr Asn Pro Lys His Lys Glu Met Ala Ile
115 120 125
ctg gta tac ttg ttc tac atg tct aag tac gtg gaa ttc atg gat acc 132
Leu Val Tyr Leu Phe Tyr Met Ser Lys Iyr Val Glu Phe Met Asp Thr
130 135 140
gtt atc atg ata ctg aag cgc age acc agg caa ata age ttc ctc cac 480
Val Ile Met Ile Leu Lys Arg Ser Thr Arg Gln Ile Ser Phe Leu His
145 150 155 160
gtt tat cat cat tct tca att tcc cte att tgg tgg get att get cat 528
Val Tyr His His Ser Ser Ile Ser Leu Ile Trp Trp Ala Ile Ala His
165 170 175
cac get cet gge ggt gaa gea tat tgg tet geg get ctg aac tea gga 576
His Ala Pro Gly Gly Glu Ala Tyr Trp Scr Ala Ala Lcu Asn Scr Gly
180 185 190
gtg cat gtt ctc atg tat gcg tat tac ttc ttg gect gece tge ctt cga 624
Val His Val Leu Met Tyr Ala Tyr Tyr Phe Leu Ala Ala Cys Leu Arg
195 200 205
agt agc cca aag tta aaa aat aag tac ctt ttt tgg gge agg tac ttg 672
Ser Ser Pro l.ys l.eu Lys Asn Lys Tyr l.eu Phe Trp Gly Arg Tyr l.eu
210 215 220
aca caa ttc caa atg ttc cag ttt atg ctg aac tta gtg cag gct tac 720
Thr Gln Phe Gln Met Phe Glnh Phe Met Leu Asn Leu Val Gln Ala Tyr
225 230 235 240
Ltac gac alg aaa acg aal gecg cca tal cca caa Lgg clg alc aag all 768
Tyr Asp Met Lys Thr Asn Ala Pro Tyr Pro Gln Trp Leu Ile Lys Ile
245 250 255
ttg ttc tac tac atg atc tcg ttg ctg ttt ctt ttc gge aat ttt tac 816

180
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Leu

Phe

Tyr

Tyr
260

gta caa aaa tac

Val

Gln

l.ys
275

act gag tga

Thr

Glu
290

<210>28

<211>290
<212>PRT
213> FEmM-gI &

<400>28

Met
1
Gln
Thr
Val
Trp
65

Leu

Leu

Leu
Val
145
Val

His

Glu
Gly
Pro
Leu
50

Ile
Gln
Tyr
Leu
Val
130
Ile

Tyr

Ala

Val
Val
Thr

35
Gly

Ala
Met
Trp
115
Tyr
Met
His

Pro

Tyr

Val
Asn
20

Thr
Val
Ala
Leu
Cys
100
Gly
Leu
Ile
His

Gly
180

Met Ile Ser Leu

atc aaa ccc tct

Tle l.ys Pro Ser

Glu

Ala

Lys

Ser

Arg

Val

85

Val

Asn

Phe

Leu

Ser

165
Gly

Arg

Leu

Gly

Val

70

Leu

Gly

Ala

Tyr

Lys

150

Ser

Glu

Phe

Leu

Leu

Tyr

55

Leu

Val

Tle

Tyr

Met

135

Arg

Ile

Ala

280

Tyr
Gly
Pro

40

Leu

His
Ala
Asn
120
Ser
Ser

Ser

Tyr

Leu Phe Leu Phe Gly

265
gac

Asp

Gly

Scr

25

Leu

Thr

Pro

Asn

Tyr

105

Pro

Lys

Thr

Leu

Trp
185

181

Asn
270

Phe

Tyr

gga aag caa aag gga gct aaa

Gly Lys GIn lLys

Glu
10

Phe
Val
Tle
Arg
Leu
90

Gln

Lys

Tyr

Ile
170

Ser

Leu
Gly
Asp
Val
Ala
75

Phe
Ala
Ilis
Val
Gln
155

Trp

Ala

Asp

Val

Ser

Tle

60

Ser

Cys

Tle

Lys

Glu

140

Ile

Trp

Ala

285

Gly
Glu
Pro
45

Gly
Glu
Phe
Thr
Glu
125
Phe
Ser

Ala

l.eu

Gly

Lys
Lcu
30

Thr
Gly
Pro
Ala
Trp
110
Met
Met
Phe

Ile

Asn
190

Ala

Val
15
Thr

Pro

Leu

Phe

Leu

95

Arg

Ala

Asp

Leu

Ala

175

Ser

l.ys

Ser
Asp
Tle
Leu
Leu
80

Ser
Tyr
Tle
Thr
His
160
His

Gly

864

873
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Val

Ser

Thr

225

Tyr

Leu

Val

Thr

His

Ser

210

Gln

Asp

Phe

Gln

Glu
290

<210>29
<211>1049
<212>DNA

213> %

<220>

<221>CDS
<222>(43).. (858)

Val
195
Pro
Phe
Met

Tyr

Lys
275

Leu

Lys

Gln

Lys

Tyr

260
Tyr

i e

A7 bR

<223> A 6 LL HE
<400>29
gaattcggeca cgagagegeg cggageggag accteggeceg

cte

Leu

tcg

Ser

gtc
Val

gtg
Val

gac

Asp

gCg
Ala

888
Gly

gtc
Val

agg
Arg

gece

Ala

ccc

Pro

ctc
l.eu

55

tac

Tyr

tte
Phe

Leu
40
tac

Tyr

Met

Leu

Met

Thr
245
Met

Tle

agg
Arg

aag
Lys
25

gga
Gly

ctg

l.eu

Tyr

Lys

Phe
230

Asn

Ile

Lys

gCcg
Ala
10

tgg
Trp

atc

Tle

agc

Ser

Ala
Asn
215
Gln
Ala

Ser

Pro

ctg

Leu

caa

Gln

cgg
Arg

ctg

l.eu

Tyr
200
Lys
Phe
Pro

Leu

Ser
280

gCg
Ala

gtc
Val

gag
Glu

ctg
l.eu

60

Tyr

Tyr

Met

Tyr

Leu

265
Asp

gag
Glu

acg

Thr

ceg
Pro
45

gce
Ala

182

Phe Leu

Leu Phe

Leu Asn
235

Pro Gln

250

Phe Leu

Gly Lys

ctc gcce
Leu Ala
15

tac gac
Tyr Asp
30

ctc ggg
Leu Gly

gtg gtc
Val Val

Ala Ala Cys Leu

205
Trp Gly
220
Leu Val

Trp Leu

Phe Gly

Gln Lys
285

Arg

Gln

Ile

Asn

270
Gly

Tyr
Ala
Lys
2565

Phe

Ala

Arg
Leu
Tyr
240
Tle

Tyr

Lys

cg atg atg gag ccg
Met Met Glu Pro

1

gCcg agg
Ala Arg

gce aag
Ala Lys

ctc ctg

Leu Leu

tac gcg
Tyr Ala
65

tac

Tyr

gac

Asp

gtg
Val
50

ctg

l.eu

gce
Ala

age
Ser
35

ggc
Gly

cgg
Arg

age
Ser
20

tte
Phe

tce

Scr

aac

Asn

102

150

198

246
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tac ctt ggc gge ctec atg geg cte cge age gtg cat aac ctc ggg cte 294
Tyr Leu Gly Gly Leu Met Ala Leu Arg Ser Val His Asn Leu Gly Leu

70 75 80
tge cte tte teg gge gee gtg tgg ate tac acg age tac ctce atg ate 342
Cys Leu Phe Ser Gly Ala Val Trp Ile Tyr Thr Ser Tyr Leu Met Ile
85 90 95 100
cag gat ggg cac ttt cgc age ctc gag gecg geca acg tge gag ccg cte 390
Gln Asp Gly His Phce Arg Scr Lecu Glu Ala Ala Thr Cys Glu Pro Lcu
105 110 115
aag cat ccg cac ttc cag ctc atc age ttg cte ttt gecg ctg tcc aag 438
Lys His Pro His Phe Gln Leu Ile Ser Leu Leu Phe Ala Leu Ser Lys
120 125 130
atc tgg gag tgg ttc gac acg gtg ctc ctc atc gtc aag ggc aac aag 486
Ile Trp Glu Trp Phe Asp Thr Val Leu Leu Ile Val Lys Gly Asn Lys
135 110 115
ctc cgec ttc ctg cac gtc ttg cac cac gcc acg acc ttt tgg ctc tac 534
Leu Arg Phe Leu His Val Leu His His Ala Thr Thr Phe Trp Leu Tyr
150 15656 160
gce ale gac cac ate LLl cle teg tee ale aag tac gge gle geg gle 582
Ala Ile Asp Ilis Ile Phe Leu Ser Ser lle Lys Tyr Gly Val Ala Val
165 170 175 180
aat gct ttec atc cac acc gte atg tac geg cac tac ttc cge cca tte 630
Asn Ala Phe Ile His Thr Val Met Tyr Ala His Tyr Phe Arg Pro Phe
185 190 195
ccg aag gge ttg cge ccg ctt att acg cag ttg cag atec gte cag ttc 678
Pro Lys Gly Leu Arg Pro Leu Ile Thr Gln Leu Gln Ile Val Gln Phe
200 205 210
att ttc age atc gge atc cat acc gecec att tac tgg cac tac gac tge 726
Ile Phe Ser Ile Gly Ile His Thr Ala Ile Tyr Trp His Tyr Asp Cys
215 220 225
gag ccg cte gtg cat acc cac ttt tgg gaa tac gtc acg ccc tac ctt 774
Glu Pro Leu Val His Thr His Phe Trp Glu Tyr Val Thr Pro Tyr Leu
230 235 240
ttc gtc gtg ccc ttec ctc atc cte ttt ttc aat ttt tac ctg cag cag 822
Phe Val Val Pro Phe Leu Ile Leu Phe Phe Asn Phe Tyr Leu Gln Gln
245 250 255 260
tac gtc ctc gcg ccc gca aaa acc aag aag gca tag ccacgtaaca 868
Tyr Val l.eu Ala Pro Ala l.ys Thr Lys lLys Ala
265 270

183
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gtagaccagec agcecgcecgagg acgegtgeeg cgttatecgeg aagcacgaaa taaagaagat
calllgallc aacgaggela cllgeggeca cgagaaaaaa aadaaaadad aaddaaaqddq

aaaaaaaaaa aaadaaaaaaad aadaaaaadadadd aadaaadaaaaaad aadaaaaaaaad aaaaaaaaaa

C

<210>30
<211>271
<212>PRT

213> k5

<400>30

Metl Met
1
Arg Tyr

Lys Asp

Lcu Val

50
Ala Leu
6h

Asn Leu
Tyr Leu
Cys Glu
Ala Leu
130
Lys Gly
145
Phe Trp
Gly Val

Phe Arg

Tle Val
210

Glu
Ala
Ser
35

Gly
Arg
Gly
Met
Pro
115
Ser
Asn
Leu
Ala
Pro

195
Gln

-

e

Pro
Ser
20

Phe
Scr
Asn
Leu
Ile
100
Leu
Lys
Lys
Tyr
Val
180

Phe

Phe

Leu

Ser

Val

Val

Tyr

Cys

85

Gln

Lys

Tle

Leu

Ala

165

Asn

Pro

Tle

Asp

Ala

Gly

Val

Leu

70

Leu

Asp

His

Trp

Arg

150

Tle

Ala

Lys

Phe

Arg

Ala

Pro

Leu

55

Gly

Phe

Gly

Pro

Glu

135

Phe

Asp

Phe

Gly

Ser
215

Tyr
Phe
Leu
40

Tyr
Gly
Ser
His
His
120
Trp
Leu
His
Ile
Leu

200
Tle

Arg

25

Gly

Leu

Leu

Gly

Phe

105

Phe

Phe

Ilis

Tle

His

185

Arg

Gly

184

Ala
10
Trp

lle

Scr

Met

Ala

90

Arg

Gln

Asp

Val

Phe

170

Thr

Pro

Tle

Leu

Gln

Arg

Leu

Ala

75

Val

Ser

Leu

Thr

Leu

1558

Leu

Val

Leu

His

Ala

Val

Glu

Leu

60

Leu

Trp

Leu

Ile

Val

140

Ilis

Ser

Met

Ile

Thr
220

Glu
Thr
Pro
45

Ala
Arg
Tle
Glu
Ser
125
Leu

Ilis

Ser

Thr
205
Ala

Leu
Tyr
30

Leu
Val
Ser
Tyr
Ala
110
Leu
Leu
Ala
Tle
Ala
190

Gln

Tle

Ala
15

Asp
Gly
Val
Val
Thr
95

Ala
Leu
Tle
Thr
Lys
175
His
Leu

Tyr

Ala

Ala

Leu

Tyr

Ilis

80

Ser

Thr

Phe

Val

Thr

160

Tyr

Tyr

Gln

Trp

928
988
1048
1049



CN 1930277 B

F o3 *E

60/257 T

His Tyr Asp Cys Glu

225

Thr Pro Tyr Leu Phe

245

Tyr Leu Gln Gln Tyr

<210>31
<211>837
<212>DNA

260

Pro
230
Val

Val

Leu

Val

Leu

<213> Wi dF (Phytophthora

<220>
<221>CDS

<222>(1).. (837)
223> A 6 GEAHEE

<400>31
atg tcg
Mct Scr
1

gag gcc
Glu Ala

cat cct

His Pro

atc tgc

Ile Cys
50

aaqa alg

Lys Met

65hH

aac ccc

Asn Pro

atc cag
Ile Gln

aag tcc

Lys Ser

act

Thr

aag

l.ys

atg
Met
35

gtc
Val

g8a
Gly

atc
lle

gce
Ala

gac

Asp

gag
Glu

ctg
l.eu
20

gca

Ala

gLa
Gly

glc
Val

caa
Gln

tac
Tyr
100
gac

Asp

cta

Leu

ctg

l.eu

gac

Asp

tac

Tyr

cCcC

Pro

gtc
Val
85

cge

Arg

cccC

Pro

ctg

Leu

gac

Asp

tac

Tyr

ttg

Leu

gCC ¢

Ala
70

att
lle

aac

Asn

gte
Val

cag

Gln

tegg
Trp

CcccC

Pro

gce
Ala

g88C
Gly

atg
Met

Val His Thr His
235
Pro Phe Leu Ile
260
Ala Pro Ala Lys
265

infestans)

agc tac tac gcg
Scer Tyr Tyr Ala
10
gtc gac cct gag
Val Asp Pro Glu
25

cta gcc aac ttc
Leu Ala Asn Phe
40

ttc gta atc ttc g

Phe Val Ile Phe

> aag acc agl cca

Lys Thr Ser Pro
5
tge tct tat atg
Cys Ser Tyr Met
90
tac acc gee gee
Tyr Thr Ala Ala
105
gge aac gtt ctg
Gly Asn Val Leu

185

Phe Trp Glu

Leu Phe Phe

Thr Lys Lys

tgg
Trp

g8cC
Gly

tce

Ser

cecg

Pro

tac

Tyr

gce

Ala

g8cC
Gly

age
Ser
45

acg g

Thr

cag
Gln

gtg
Val

tgc
Cys

cte

Leu

270

aac

Asn

tgg
Trp
30

gtc
Val

gag
Glu

aac
Asn
110
tte
Phe

Tyr

Asn
255
Ala

gce
Ala
15

aag

l.ys

tac

Tyr

ctg

Leu

glg
Val

gee
Ala
95

gee
Ala

tat
Tyr

Val
240
Phe

acg

Thr

gtg
Val

gcc

Ala

atg
Met

Ltac
Tyr
80

gce
Ala

ttt
Phe

cte

Leu

48

96

144

192

240

288

336

384
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Lce aag
Ser Lys
130
aag tgg
Lys Trp
145
ctt ttc
Leu Phe

tat gct
Tyr Ala

tac tac

Tyr Tyr

ctc acg
Leu Thr
210
tac ctg
Tyr leu
225
ctc atg
Leu Met

ttc tac
Phe Tyr

gaa lcg
Glu Ser

<210>32
<211>278
<212>PRT

115
alg
Met

aaa

Lys

gtc
Val

acc
Thr

tte
Phe
195
cge

Arg

acc
Thr

tac

Tyr

att
Ile

aag
Lys
275

cle

Leu

cag
Gln

tac

Tyr

atc
Ile
180
gte
Val

att
Tle

tac

Tyr

ctt

Leu

213> BUR PR

<400>32

gac

ctt

Leu

tat
Tyr
165
gtg
Val

agce

Ser

cag

Gln

tct

Ser

Val
245
8CH
Ala

aag

Lys

clg

Leu

tce
Ser
150
gtg
Val

cte

Leu

gee

Ala

ctt

Leu

cga
Arg
230
tac

Tyr

tac

Tyr

Lilg

Leu

Lgce

135
atc
lle

acg
Thr

aac

Asn

cac
His

atc
Ile
215
cag
Gln

gtg
Val

gtg
Val

Laa

120
gac

Asp

ttg

Leu

tte
Phe

g8cC
Gly

acg
Thr
200
cag

Gln

tgc
Cys

cag

Gln S

ttc g

Phe

aca

Thr

cac
His

cgce

Arg

ttc
Phe
185
cge

Arg

tte
Phe

cca

Pro

glc
Val

gtg
Val

gce
Ala
170
gtg
Val

aac

Asn

gtg
Val

tte att
Phe Ile
140
tac cac
Tyr His
155
gct cag
Ala Gln

cac acc

125
alc
Ile

cac
His

gac

Asp

atc

Hi s Thrlle

att tgg
Ile Trp

acc atg
Thr Mct
220
atg cct
Met Pro
235
ttc tgg
Phe Trp

adg addad

Lys Lys

tgg
Trp
205
aac

Asn

cct

Pro

ctc

Leu

cla

Leu

ctt

Leu

888
Gly

atg
Met
190
aag

Lys

gtg
Val

aag

l.ys

ttc
Phe

g8a
Gly

acc
Thr

gac
Asp
175
tac

Tyr

aag

Lys

cag

Gln

gtg
Val

atg
Met
255
gte
Val

aag

Lys

gtg
Val
160
tca

Ser

act
Thr

tac

Tyr

g8C
Gly

ccg
Pro
240
aat

Asn

gag
Glu

Met Ser Thr Glu Leu Leu Gln Ser Tyr Tyr Ala Trp Ala Asn Ala Thr

186

432

480

528

576

624

672

720

768

816

837
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1
Glu

His
lle
Lys
65

Asn

Tle

Ser
Lys
145
Leu
Tyr
Tyr
Leu
Tyr
225
Leu

Phe

Glu

Ala

Pro

Cys

50

Mct

Pro

Gln

Ser

Lys

130

Trp

Phe

Ala

Tyr

Thr

210

Leu

Met

Tyr

Ser

<210>33

<211>954

Lys
Met
35

Val
Gly
Ile
Ala
Asp
115
Met
Lys
Val
Thr
Phe
195
Arg
Thr

Tyr

Tle

275

<212>DNA

Leu

20

Ala

Gly

Val

Gln

Tyr

100

Leu

Gln

Tyr

Tle

180

Val

Ile

Tyr

Leu

Arg

260
Lys

Leu

Asp

Tyr

Pro

Val

85

Arg

Pro

Asp

Leu

Tyr

165

Val

Ser

Gln

Ser

Val

245
Ala

Asp

Leu
Ala
70

Ile
Asn
Val
Leu
Scr
150
Val
Leu
Ala
Leu
Arg
230
Tyr

Tyr

Leu

Trp
Pro
Leu
55

Tle
Ala
Gly
Met
Cys
135
Tle
Thr
Asn
His
Ile
215
Gln

Val

Val

Val
l.eu
40

Phe
Lys
Cys
Tyr
Gly
120
Asp
Lcu
Phe
Gly
Thr
200

Gln

Cys

Gln S

Phe

Asp
25

Ala
Val
Thr
Ser
Thr
105
Asn
Thr
His
Arg
Phe
185
Arg

Phe

Pro

Gly
265

10

Pro

Asn

lle

Scr

Tyr

90

Ala

Val

Val

Val

Ala

170

Val

Asn

Val

Gly

Leu

250

Pro

187

Glu

Phe

Phe

Pro

75

Met

Ala

Leu

Phe

Tyr

155

Ala

His

Ile

Thr

Met

235

Phe

Lys

Gly
Ser
Gly
60

Lcu
Cys
Pro
Tyr
lle
140
His
Gln
Thr
Trp
Met
220
Pro

Trp

Lys

Gly
Ser
45

Thr
Gln
Val
Cys
Leu
125
lle
His
Asp
Tle
Trp
205
Asn
Pro

Leu

Pro

Trp

30

Val

Ala

Phe

Glu

Asn

110

Phe

Leu

Leu

Gly

Met

190

Val

Lys

Phe

Ala
270

15
Lys

Tyr

Leu

Val

Ala

95

Ala

Tyr

Gly

Thr

Asp

175
Tyr

Gln

Val

Met

25H
Val

Val
Ala
Met
Tyr
80

Ala
Phe
Leu
Lys
Val
160
Ser
Thr
Tyr
Gly
Pro
240

Asn

Glu
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213> @l #i e

<220>
<221>CDS

<2295 (1).. (954)
223> A6 {EfHIE

<400>33
atg gcc
Mct Ala
1

ttc gga

Phe Gly

acc gga
Thr Gly

ctc tcg

Leu Ser
50

glc alce

Val Ile

65

ctc aag

Leu Lys

gga tcg
Gly Ser

aga aac

Arg Asn

cge cte

Arg Leu
130

ttg gcc

Leu Ala

145

ctg cac

l.eu His

gce

Ala

atc

Tle

aag

35
acc
Thr

Lt
Phe

cccC

Pro

ctg

Leu

gga
Gly
115
gag
Glu

gac

Asp

tac

Tyr

gca

Ala

aag
Lys
20

tcc

Ser

cag
Gln

ggl
Gly

cte

Leu

ttg
Leu
100
ctt

Leu

cte

Leu

acc

Thr

ttc
Phe

atc

Tle

ctce

Leu

atc
Ile

aga

Arg

ggl
Gly

ttc
Phe
85

ctc

Leu

tte
Phe

cte

Leu

gtc
Val

cac
His
165

ttg

Leu

gac

Asp

gac

Asp

gag
Glu

cge
Arg
70

atc
Ile

ctg

Leu

tac

Tyr

tac

Tyr

ttt
Phe
150
cac
His

gac

Asp

acc

Thr

tce

Ser

gtc
Val
55

cag
Gln

cte

Leu

tte
Phe

gce
Ala

tac
Tyr
135
ttg

Leu

tcg

Ser

aag

Lys

tac

Tyr

ttc
Phe
10

gcce

Ala

alc
Ile

cac
His

atc
Ile

atc
Ile
120
cte

Leu

Val

atg
Met

gtc
Val

ttt
Phe
25

gtc
Val

atg
Met

alg
Met

aac

Asn

gag
Glu
105
tgce
Cys

aac

Asn

cte

Leu

acc
Thr

188

aac
Asn
10

gct
Ala

ttc
Phe

tgg
Trp

aag

Lys

ttc
Phe
90

aac

Asn

gac

Asp

tac

Tyr

aag

Lys

atg
Met
170

tte
Phe

cag

Gln

cag
Gln

act
Thr

age
Ser
5

ctc

Leu

ctg

Leu

gac

Asp

ctg

Leu

aag
Lys
155
gtt
Val

g8cC
Gly

gce

Ala

gag
Glu

atc
Ile
60

cag
Gln

ctg

Leu

gtc
Val

ggt
Gly

gtc
Val
140
aag

Lys

ctc

l.eu

att
Tle

tat
Tyr

g8¢C
Gly
15

act
Thr

gac

Asp

acg
Thr

cccC

Pro

gece
Ala
125
aag

Lys

cct

Pro

tgc
Cys

gat
Asp

gaa
Glu
30

gtc
Val

tac

Tyr

gCC

Ala

atc
Ile

atc
Ile
110
tgg
Trp

tac

Tyr

ctt

Leu

ttt
Phe

cag
GIn
15

ctc

Leu

acg
Thr

ttc
Phe

Lic
Phe

gcg
Ala
95

ctc

Leu

acc
Thr

tgg
Trp

gag
Glu

gtc
Val
175

ccceC

Pro

gtc
Val

cct

Pro

gtc
Val

aag
Lys
80

tece

Ser

gcc
Ala

cag
Gln

gag
Glu

ttc
Phe
160
cag
GIn

48

96

144

192

240

288

336

384

432

480

528
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ctt gga
Leu Gly

act gtc
Thr Val

gtt cgc
Val Arg
210
ttec gtt
Phe Val
225
gce ttce
Ala Phe

acc gag
Thr Glu

Llg clc

Leu Leu

gea gec
Ala Ala

290
g8C gga
Gly Gly
305

<210>34
<211>317
<212>PRT

213> g g

<400>34

gga
Gly

cac
His
195
atc

Tle

ctt

Leu

acc
Thr

ggt
Gly

Lttt
Phe
275
aag

Lys

tcg

Ser

tac
Tyr
180
gte
Val

tgg
Trp

gac

Asp

tac

Tyr

gct
Ala
260
atc
Ile

gag
Glu

cccC

Pro

act
Thr

tte
Phe

tgg
Trp

ctce

Leu

ttc
Phe
215
gct
Ala

aac

Asn

cgt
Arg

aag

Lys

tca

Ser

atg
Met

aag

Lys

gga
Gly
230
cce

Pro

ctc

Leu

Lic
Phe

gg8a
Gly

aag
Lys
310

gtg
Val

tac

Tyr

cag
Gln
215
tte
Phe

tgg
Trp

ttt
Phe

Lac

Tyr

agc
Ser
295
cce

Pro

tce

Ser

tac
Tyr
200
tac

Tyr

atc

Tle

gct
Ala

g88C
Gly

cge
Arg
280
aac

Asn

tce

Ser

Mct Ala Ala Ala Ilc Lecu Asp Lys

1

5

Phe Gly Ile Lys Leu Asp Thr Tyr

20

Thr Gly Lys Ser Ile Asp Ser Phe

tgg gtc
Trp Val
185

tac tac

Tyr Tyr

ttg acc
Leu Thr

tac ttc
Tyr Phe

ccc aac
Pro Asn
250
tgc gga
Cys Gly
265
all acc
Ile Thr

ttt acc
Phe Thr

aag agce

Lys Ser

cct

Pro

atg
Met

act

Thr

tgc
Cys
235
gtc
Val

ctc

Leu

Lac

Tyr

cccC

Pro

aag
Lys
315

att
Ile

cge

Arg

cte
Lcu
220
gce

Ala

ggc
Gly

ctc

Leu

aal

Asn

aag

300
cac
His

acc
Thr

tce
Ser
205
cag

Gln

tac

Tyr

aag

tcc

Ser

gee
Ala
28h
act
Thr

atc
Ile

Val Asn Phe Gly Ilc

10

Phe Ala Gln Ala Tyr

25

ctc aac
Leu Asn
190

gct gece
Ala Ala

atc gtc
Ile Val

acc tac
Thr Tyr

tge gcc
Cys Ala
255
agc tat
Ser Tyr
270
aag gcc
Lys Ala

gtc aag
Val Lys

taa

Asp Gln

15
Glu Leu
30

Val Phe Gln Glu Gly Val Thr

189

ttg

Leu

Gly

cag

Gln
tte
Phe
240

Gly

ctc

Leu

aag

Lys

tce

Ser

Pro

Val

Pro

576

624

672

720

768

816

864

912

954
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Leu
Val
65

Leu
Gly
Arg
Arg
Leu
115
Leu
Leu
Thr
Val
Phe
225
Ala
Thr
Leu

Ala

Gly
305

Ser
50

Tle
Lys
Scr
Asn
Leu
130
Ala
His
Gly
Val
Arg
210
Val
Phe
Glu
Leu
Ala

290
Gly

<210>35

<211>9h7

35
Thr

Phe
Pro
Leu
Gly
115
Glu
Asp
Tyr
Gly
Ilis
195
Tle
Leu
Thr
Gly
Phe
27H

Lys

Ser

<212>DNA

Gln
Gly
Leu
Leu
100
Leu
Leu
Thr
Phe
Tyr
180
Val
Trp
Asp
Tyr
Ala
260
Ile

Glu

Pro

Arg
Gly
Phe
85

Leu
Phe
Leu
Val
His
165
Thr
Phe
Trp
Leu
Phe
245
Ala

Asn

Arg

Glu

70

lle

Leu

Tyr

Tyr

Phe

150

His

Scr

Met

Lys

Gly

230

Pro

Leu

Phe

Gly

Lys
310

Val

55

Gln

Leu

Phe

Ala

Tyr

135

Leu

Ser

Val

Tyr

Gln

215

Phe

Trp

Phe

Tyr

Ser

295

Pro

40
Ala

Tle
His
Tle
Ile
120
Leu
Val
Met
Ser
Tyr
200
Tyr
Ile
Ala
Gly
Arg
280

Asn

Ser

Met Trp Thr

Met

Asn

Glu

105

Cys

Asn

Leu

Thr

Trp

185

Tyr

Leu

Tyr

Pro

Cys

265

Ile

Phe

l.ys
Phe
90

Asn

Asp

Tyr

Met
170
Val
Tyr
Thr
Phe
Asn
250
Gly
Thr

Thr

Ser

190

Ser

75

Leu

Leu

Asp

Leu

155

Val

Pro

Met

Thr

235

Val

Leu

Tyr

Pro

315

Ile

60

Gln

Leu

Val

Gly

Val

140

Leu

Tle

Arg

Leu

220

Ala

Gly

Leu

Asn

Lys

300
His

45
Thr

Asp

Thr

Pro

Ala

125

Lys

Pro

Cys

Thr

Ser

205
Gln

Lys
Ser
Ala
285

Thr

Ile

Tyr

Ala

lle

Tle

110

Trp

Tyr

Leu

Phe

Leu

190

Ala

Tle

Thr

Cys

Ser

270

Lys

Val

Phe

Phe

Ala

95

Leu

Thr

Trp

Glu

Val

175

Asn

Ala

Val

Tyr

Ala

255

Tyr

Ala

Lys

Val
l.ys
30

Ser
Ala
Gln
Glu
Phe
160
Gln
Lecu
Gly
Gln
Phe
240
Gly
Leu

Lys

Ser
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213> @l #i e

<220>
<221>CDS

<222>(1).. (957)
223> A6 {EfHIE

<400>35
atg gag
Mct Glu
1

ttt atg
Phe Met

gat cct
Asp Pro

acg att
Thr Ile
50

Llg gcce
Leu Ala
65

gtg ctce
Val Leu

aac ttt
Asn Phe

tgt ctg
Cys Leu

gct tat

Ala Tyr
130

ttc aag

Phe Lys

145

aag atc

l.ys Tle

tcg

Scr

gac

Asp

ctc
Leu
35

gtc
Val

cgl
Arg

gct
Ala

gag
Glu

gtc
Val
115
cag

Gln

get
Gly

atg
Met

att
Tle

ctt
Leu
20

gag
Glu

cat
His

gag
Glu

tat

Cgg
Arg
100
tcg

Ser

gece

Ala

ctt

Leu

gag
Glu

gCcg
Ala

gce

Ala

gce

Ala

cac
His

clg

Leu

ttg
Leu
85

ttc
Phe

atc
Ile

aac

Asn

cct

Pro

ttt
Phe
165

cca

Pro

acc

Thr

8C8
Ala

acg
Thr

ceg
Pro
70

gtc
Val

gag
Glu

age

Ser

tat
Tyr

atg
Mct
150
gtc
Val

tte
Phe

gct
Ala

Leu

cgt
Arg
55

Llg

Leu

acg
Thr

gtc
Val

gce
Ala

gga
Gly
135
gce

Ala

gac

Asp

cte

Leu

atc

Tle

gtg
Val
10

888
Gly

alg
Met

gtc
Val

aag

Lys

tac
Tyr
120
ctg

Leu

aag

Lys

acc
Thr

cca

Pro

ggt
Gly
25

gcc
Ala

ttc
Phe

aac

Ash

ttt
Phe

acg
Thr
105
atg
Met

ttt
Phe

Mct

atg
Met

191

tca
Scr
10

gtc
Val

cag
Gln

ctg

Leu

CCg

Pro

gtg
Val
90

ttt
Phe

tgce
Cys

gag
Glu

atc

Tle

atc
Tle
170

aag

Lys

cge
Arg

gce

Ala

gtc
Val

tte
Phe
75

gg8c
Gly

tcg

Ser

ggt
Gly

aac

Asn

tgg
Trp
155
atg
Met

atg
Mct

gce

Ala

gag
Glu

gC8
Ala
60

cac

Ilis

atg
Met

cte

Leu

288
Gly

gct
Ala
140
ctc

Leu

gtc
Val

ccg

Pro

gC8
Ala

aag

15

gtg
Val

glg
Val

cag
Gln

ctg

Leu

atc
Ile
125
gct
Ala

tte
Phe

ctc

l.eu

caa

Gln

cce
Pro
30

tac

Tyr

gag
Glu

clg

Leu

atc
Ile

cac
His
110
ctg

Leu

gat
Asp

tac

Tyr

aag

l.ys

gat
Asp
15

tat
Tyr

atc
Ile

tcg

Ser

Llg

Leu

atg
Met
95

aac

Asn

tac

Tyr

cat
His

tte
Phe

aag
l.ys
175

ctg

Lecu

gtc
Val

cccC

Pro

cct

Pro

alc
Tle
80

aag

ttt
Phe

gag
Glu

acc

Thr

tce
Scr
160
aac

Asn

48

96

144

192

240

288

336

384

432

480

528
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aac cgc

Asn Arg

acc atc

Thr Tle

ttec tet
Phe Scr
210
tac ttc
Tyr Phe
225
tac atc
Tyr Ile

tct tcc

Ser Ser

cce Lie
Pro Phe

ggt cte
Gly Leu

290
gce aag
Ala Lys
305

<210>36

<211>318
<212>PRT
213> g g

<400>36

cag
Gln

tgg
Trp
195
gct
Ala

ttg

Leu

acg
Thr

tgg
Trp

tte
Phe
275
ttc
Phe

gce
Ala

atc
Ile
180
tgg
Trp

gCcg
Ala

tcg

Ser

cge

Arg

gac
Asp
260
atc
Ile

tac

Tyr

gac

Asp

tce

Ser

Leu

ttg

Leu

gce

Ala

tcg
Ser
215
atg
Met

acg
Thr

aac

Asn

tte
Phe

gte
Val

aac

Asn

ttg
Leu
230
cag
Gln

tac

Tyr

gcl
Ala

ttt
Phe

ttg

Leu

acce

Thr

tcg
Scr
215
ggc
Gly

atg
Met

gcce

Ala

clg

Leu

tac
Tyr
295

cac
His

ttt
Phe
200
tte
Phe

tte
Phe

aca
Thr

atg
Met

ctt
Leu
280
aga

Arg

gtt
Val
185
gtt
Val

atc

Tle

aag

Lys

cag
Gln

aag
Lys
265
Lgg
Trp

aag

Lys

tac

Tyr

gea

Ala

cat
His

cag

Gln

ttc
Phe
250
gtc
Val

Lic
Phe

aac

Asn

cac
His

cccC

Pro

gtg
Val

gtg
Val
235
tgc
Cys

ctt

Leu

Lac

Tyr

gce
Ala

cac
His

aac

Asn

atc
Ile
220
tcg

Ser

atg
Met

g88C
Gly

alg
Met

aag
Lys
300

age

Ser

ggt
Gly
205
atg
Mct

tte
Phe

atg
Met

cge

Arg

Lgg
Trp
28h
ttg

Leu

tce
Ser
190
gaa

Glu

tac

Tyr

atc

Tle

tcg

Ser

cce
Pro
270
acce
Thr

gce
Ala

atc ttc
Ile Phe

gce tac
Ala Tyr

ggc tac
Gly Tyr

aag ttc
Lys Phe
240
gtc cag
Val Gln
255
gga tac
Gly Tyr

alg clc
Met Leu

aag cag
Lys Gln

gct gcc aag gag aag gca agg aag ttg cag taa
Ala Ala Lys Glu Lys Ala Arg Lys Leu Gln

310

315

Mct Glu Scr Ilc Ala Pro Phe Leu Pro Scr Lys Mct Pro Gln Asp Lcu

1

5

10

15

Phe Met Asp Leu Ala Thr Ala Ile Gly Val Arg Ala Ala Pro Tyr Val

20

25

30

Asp Pro Leu Glu Ala Ala Leu Val Ala Gln Ala Glu Lys Tyr Ile Pro

192

576

624

672

720

768

816

864

912

957
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Thr
l.eu
65

Val
Asn
Cys
Ala
Phe
115
Lys
Asn
Thr
Phe
Tyr
225
Tyr
Ser
Pro

Gly

Ala
305

Ile

50

Ala

Leu

Phe

Leu

Tyr

130

lle

Arg

Ile

Ser

210

Phe

Ile

Ser

Phe

Leu
290

<210>37

<211>867

35
Val

Arg
Ala
Glu
Val
115
Gln
Gly
Met
Gln
Trp
195
Ala
Leu
Thr
Trp
Phe
275

Phe

Ala

<212>DNA

His

Glu

Tyr

Arg

100

Ser

Ala

Leu

Glu

Tle

180

Trp

Ala

Ser

Arg

Asp

260

Ile

Tyr

Asp

His

l.eu

Leu

85

Phe

Ile

Asn

Pro

Phe

165

Scr

Leu

Leu

Ala

Ser

245

Met

Thr

Ash

Ala

Thr

Pro

70

Val

Glu

Ser

Tyr

Met

150

Val

Phe

Val

Asn

Leu

230

Gln

Tyr

Ala

Phe

Ala
310

Arg
55

l.eu
Thr
Val
Ala
Gly
135
Ala
Asp
Leu
Thr
Ser
215
Gly
Met
Ala

Leu

Tyr
295

40
Gly

Met

Val

Lys

Tyr

120

Leu

Thr
His
Phe
200
Phe
Phe
Thr
Met
Leu
280

Arg

Glu

Phe

Asn

Phe

Thr

105

Met

Phe

Met

Met

Val

185

Val

Tle

Lys

Gln

Lys

265

Trp

Lys

Lys

Leu

Pro

Val

90

Phe

Cys

Glu

Ile

lle

170

Tyr

Ala

His

Gln

Phe

250

Val

Phe

Asn

Ala

193

Val
Phe
75

Gly
Scer
Gly
Asn
Trp
155
Met
His
Pro
Val
Val
235
Cys
Leu
Tyr

Ala

Arg
315

Ala
60

His
Met
Leu
Gly
Ala
140
Leu
Val
His
Asn
Tle
220
Ser
Met
Gly

Met

Lys
300

45
Val

Val
Gln
Leu
Ile
125
Ala
Phe
Leu
Scr
Gly
205
Met
Phe
Met
Arg
Trp
285

Leu

Leu

Glu

l.eu

lle

His

110

Leu

Asp

Tyr

Lys

Scr

190

Glu

Tyr

Ile

Ser

Pro

270

Thr

Ala

Gln

Ser
l.eu
Met
95

Asn
Tyr
His
Phe
Lys
175
Tle

Ala

Gly

Val
255
Gly

Met

Lys

Pro

Tle

80

Lys

Phe

Glu

Thr

Ser

160

Asn

Phe

Tyr

Tyr

Phe

240

Gln

Tyr

Leu

Gln
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<213> F5TN BT 2k

<220>
<221>CDS

<222>(1).. (867)
<2923> A 6 ZE{HIffE

<400>37
atg gct
Mct Ala
1

acg aaa
Thr Lys

gac gca
Asp Ala

cag gct
Gln Ala
50

alg cgtl
Met Arg
65

aat ttc
Asn Phe

cca gag
Pro Glu

tgc aaa

Cys Lys

ctec tte
Leu Phe
130
gtt ctc
Val Lecu
145
ctc acc
l.eu Thr

cag

Gln

cga

Arg

gaa
Glu
35

tca

Ser

aal

Asn

atc
Ile

tte
Phe

gtg
Val
115
atg
Met

cgt
Arg

atg
Met

cat
His

ttt
Phe
20

Gly

atc
Ile

cgl
Arg

cte

Leu

ttt
Phe
100
ttt
Phe

gct
Ala

aaa

Lys

atc
Tle

ccg

Pro

gtg
Val

cge

Arg

ctg

Leu

caa
Gln

gee
Ala
85

gga
Gly

gat
Asp

tece

Ser

Arg

tac

Tyr
165

cte

Leu

gct
Ala

aag

tac

Tyr

cea
Pro
70

gea
Ala

acc
Thr

tte
Phe

aaa

Lys

. CCa

Pro
150
gce
Ala

gtt
Val

att
Tle

ttc
Phe

atg
Met
55

tte
Phe

ttt

Phe S

att
Ile

acg
Thr

ctt
Leu
135
ctc

Leu

teg
Trp

caa

Gln

gct
Ala

ttt
Phe
10

gtc
Val

caa
Gln

tce

gce
Ala

aaa
Lys
120
ttc
Phe

Mct

tac

Tyr

cgg
Arg

act
Thr
25

gct
Ala

gtt
Val

Llg

Leu

atc
Ile

aac
Asn
105
gga
Gly

gaa

Glu

tte
Phe

tct

Ser

ctt
Lecu
10

cat
His

gat
Asp

gtg
Val

acl
Thr

gca

Ala G

90
aaa

Lys

gag
Glu

ctt

Leu

ctt

Leu

cat
His
170

194

cte

Leu

888
Gly

cac
His

ttc
Phe

att
Ile
75

gga

gga
Gly

aat

Asn

gtt
Val

cac
His
155
cca

Pro

gat
Asp

cca

Pro

ttt
Phe

gga
Gly
60

cca

Pro

gct
Ala

att
Ile

gga
Gly

gac
Asp
140
tgg
Trp

ttg

l.eu

gtc
Val

aag

Lys

gat
Asp
15

aca
Thr

cle

Leu

gtc
Val

gtc
Val

tac
Tyr
125
acc

Thr

tat
Tyr

acc
Thr

aaa

Lys

aat
Asn
30

gtt
Val

aaa

Lys

aac

Asn

aaa

gca
Ala
110
tgg
Trp

atce

Tle

cac
His

cca

Pro

tte
Phe
15

ttc
Phe

act
Thr

tgg
Trp

alc
Ile

atg
Met
95

tce

Ser

gtg
Val

tte
Phe

cat
His

gega
Gly
175

gac

Asp

cct

Pro

att
Tle

ttc
Phe

Lgg
Trp
80

acc
Thr

tac

Tyr

tgg
Trp

ttg

Leu

att
Ile
160
ttc
Phe

48

96

144

192

240

288

336

384

432

480

528



CN 1930277 B

F

5 *=

70/257 B

aac aga tac gga att
Asn Arg Tyr Gly Ile
180
tct tac tac tte ctt
Ser Tyr Tyr Phe Leu
195
gce caa get atc aca
Ala Gln Ala Tlc Thr
210

gce gtt ctt get cat

Ala Val Leu Ala His

225

tgt gat ttc gag cca

Cys Asp Phe Glu Pro
215

aca tac ttg gct ctt

Thr Tyr Leu Ala Leu

260
Cge gga gga aaa gac
Arg Gly Gly Lys Asp
275

taa

<210>38
<211>288
<212>PRT
<213> F5 M BEAT £k R
<400>38

Met Ala Gln Ilis Pro
1 )
Thr Lys Arg Phe Val
20
Asp Ala Glu Gly Arg
35
Gln Ala Ser Ile Leu
50

Met Arg Asn Arg Gln
65

tat
Tyr

cge

Arg

tct

Scr

ctt
Leu
230
tca

Ser

ttc
Phe

adg

Lys

Leu

Ala

Tyr

Pro
70

ctt

Leu

tcg

Ser

ctt

Lcu
215
ggt
Gly

gta
Val

gtc
Val

Lac

Tyr

Val

Tle

Phe

Met

bh
Phe

aac

Asn

atg
Met
200
caa

Gln

tat
Tyr

ttc
Phe

aac

Asn
aag

Lys
280

Gln
Ala
Phe
40

Val

Gln

ttt gtce
Phe Val
185

aag att
Lys Ile

atc gtt
Ile Val

ctc atg
Leu Met

aag ctc
Lys Leu
250
ttc ttc
Phe Phe
265
gea glg
Ala Val

Arg Leu
10

Thr His

25

Ala Asp

Val Val

l.eu Thr

195

gtc
Val

cge

Arg

caa

Gln
cac
His
235
gca

Ala

ctc

Leu

cca

Pro

Leu

Gly

His

Phe

Tle
75

cac
His

gtg
Val

tte
Phe
220

tte
Phe

Val

caa
Gln

adg

Lys

Asp

Pro

Phe

Gly

60

Pro

gce
Ala

cca
Pro
205
atc

Tle

acc

Thr

ttc
Phe

tca

Ser
aag

Lys
285

Val
Lys
Asp
45

Thr

l.eu

tte
Phe
190

gga
Gly

atc

Tle

aat

Asn

atg
Met

tat
Tyr
270
aag

Lys

Lys
Asn
30

Val

Lys

Asn

atg
Met

tte
Phe

tct

Scr

gce

Ala

gac
Asp
255
gtt
Val

aac

Asn

Phe
15

Phe
Thr

Trp

Tle

tac

Tyr

atc

Tle

tgce
Cys

aac
Asn
240
aca

Thr

ctc

Leu

aac

Asn

Asp

Pro

Tle

Phe

Trp
80

576

624

672

720

768

816

864

867
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Asn

Pro

Cys

Leu

Val

145

Leu

Asn

Ser

Ala

Ala

225

Cys

Thr

Arg

Phe
Glu
Lys
Phe
130
Leu
Thr
Arg
Tyr
Gln
210
Val
Asp

Tyr

Gly

<210>39
<211>1626

<212>DNA

Tle
Phe
Val
115
Met
Arg
Met
Tyr
Tyr
195
Ala
Leu
Phe

Leu

Gly
275

Leu
Phe
100
Phe
Ala
Lys
Tle
Gly
180
Phe
Ile
Ala
Glu
Ala

260
Lys

213> 40 /N
220>

<221>CDS
<222>(1).. (1626)

Ala
85

Gly
Asp
Ser
Arg
Tyr
165
Ile
Leu
Thr
His
Pro
245

Leu

Asp

<223> A 4 KL
<400>39
atg ttg gtg ctg ttt ggc aat ttc tat gtc aag caa tac tcc caa aag
Met l.eu Val l.eu Phe Gly Asn Phe Tyr Val Lys Gln Tyr Ser Gln lLys

1

5

Ala

Thr

Phe

Lys

Pro

150
Ala

Arg
Ser
Leu
230
Ser

Phe

Lys

Phe

Ile

Thr

Leu

135

Leu

Trp

Leu

Ser

Leu

215

Gly

Val

Val

Tyr

Ser

Ala

Lys

120

Phe

Met

Tyr

Asn

Met

200

Gln

Tyr

Phe

Asn

Lys
280

Tle
Asn
105
Gly
Glu
Phe
Ser
Phe
185
Lys
Ile
Leu
l.ys
Phe

265
Ala

196

Ala Gly
90

Glu Asn
Leu Val
Leu His
155
His Pro
170
Val Val
Tle Arg
Val Gln
Met His
235
leu Ala
250

Phe Leu

Val Pro

10

Ala
Ile
Gly
Asp
140
Trp
Leu
His
Val
Phe
220

Phe

Val

Gln S

Lys

Val

Val

Tyr

125

Thr

Tyr

Thr

Ala

Pro

205

Ile

Thr

Phe

Lys
285

Lys

Ala
110
Trp

Ile

His

Pro

Phe

190

Gly

Ile

Asn

Met

Tyr

270
Lys

Met
95

Ser
Val
Phe
His
Gly
175
Met
Phe
Ser
Ala
Asp
255

Val

Asn

15

Thr

Tyr

Trp

Leu

ITle

160

Phe

Tyr

Tle

Cys

Asn

240

Thr

Leu

Asn

48
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aac gge aag cCg gag aac gga gecc acc cct gag aac gga gecg aag ccg 96
Asn Gly Lys Pro Glu Asn Gly Ala Thr Pro Glu Asn Gly Ala Lys Pro

20 25 30
caa cct tge gag aac ggc acg gtg gaa aag cga gag aat gac acc gcce 144
Gln Pro Cys Glu Asn Gly Thr Val Glu Lys Arg Glu Asn Asp Thr Ala
35 40 45
aac gtt cgg ccc acc cgt cca get gga cce ccg ccecg gee acg tac tac 192
Asn Val Arg Pro Thr Arg Pro Ala Gly Pro Pro Pro Ala Thr Tyr Tyr
50 55 60
gac tcc ctg geca gtg tcg ggg cag gge aag gag cgg ctg ttc acc acc 240
Asp Ser Leu Ala Val Ser Gly Gln Gly Lys Glu Arg Leu Phe Thr Thr
65 70 75 80
gat gag gtg agg cgg cac atc ctc ccc acc gat ggec tgg ctg acg tgc 288
Asp Glu Val Arg Arg His Ile Leu Pro Thr Asp Gly Trp Leu Thr Cys
85 90 95
cac gaa gga gtc tac gat gtc act gat ttc ctt gcec aag cac cct ggt 336
His Glu Gly Val Tyr Asp Val Thr Asp Phe Leu Ala Lys His Pro Gly
100 105 110
ggc ggl glc alec acg clg gge cll gga agg gac Lge aca alce cle ale 384
Gly Gly Val Ile Thr Leu Gly Leu Gly Arg Asp Cys Thr Ile Leu Ile
115 120 125
gag tca tac cac cct gct ggg cge ccg gac aag gtg atg gag aag tac 432
Glu Ser Tyr His Pro Ala Gly Arg Pro Asp Lys Val Met Glu Lys Tyr
130 135 140
cgec att ggt acg ctg cag gac ccc aag acg ttc tat get tgg gga gag 480
Arg Ile Gly Thr Leu Gln Asp Pro Lys Thr Phe Tyr Ala Trp Gly Glu
145 150 155 160
tcec gat ttc tac cct gag ttg aag cge cgg gee ctt geca agg ctg aag 528
Ser Asp Phe Tyr Pro Glu Leu Lys Arg Arg Ala Leu Ala Arg Leu Lys
165 170 175
gag gct ggt cag gecg cgg cge gge gge ctt ggg gtg aag gece cte ctg 576
Glu Ala Gly Gln Ala Arg Arg Gly Gly Leu Gly Val Lys Ala Leu Leu
180 185 190
gtg ctc acc ctc tte ttc gtg tcg tgg tac atg tgg gtg gcc cac aag 624
Val Leu Thr Lecu Phe Phe Val Ser Trp Tyr Mct Trp Val Ala His Lys
195 200 205
tce tte cte tgg gee gee gte tgg gge tte gee gge tee cac gte ggg 672
Ser Phe l.eu Trp Ala Ala Val Trp Gly Phe Ala Gly Ser His Val Gly
210 215 220

197
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ctg agec atc cag cac gat ggc aac cac ggce geg ttc age cge aac aca 720
Leu Ser Ile Gln His Asp Gly Asn His Gly Ala Phe Ser Arg Asn Thr
225 230 235 240
ctg gtg aac cge ctg gecg ggg tgg gge atg gac ttg ate gge geg teg 768
Leu Val Asn Arg Leu Ala Gly Trp Gly Met Asp Leu Ile Gly Ala Ser

245 250 255
tce acg gtg tgg gag tac cag cac gtc atc gge cac cac cag tac acc 816
Scer Thr Val Trp Glu Tyr Gln His Val Ilc Gly His His Gln Tyr Thr
260 265 270
aac ctc gtg tcg gac acg cta ttc agt ctg cct gag aac gat ccg gac 864
Asn Leu Val Ser Asp Thr Leu Phe Ser Leu Pro Glu Asn Asp Pro Asp
275 280 285
gtc ttc tcc agec tac ccg ctg atg cgec atg cac ccg gat acg gecg tgg 912
Val Phe Ser Ser Tyr Pro Leu Met Arg Met His Pro Asp Thr Ala Trp
290 295 300
cag ccg cac cac cgc ttc cag cac ctg ttc gcg ttc cca ctg ttc gcc 960
Gln Pro His His Arg Phe Gln His Leu Phe Ala Phe Pro Leu Phe Ala
305 310 3156 320
clg alg aca alc age aag glg clg ace age gal Lic gel gle tge cle 1008
Leu Met Thr Ile Ser Lys Val Leu Thr Ser Asp Phe Ala Val Cys Leu
325 330 335
agc atg aag aag ggg tcc atc gac tge tce tece agg cte gte cca ctg 1056
Ser Met Lys Lys Gly Ser Ile Asp Cys Ser Ser Arg Leu Val Pro Leu
340 345 350
gag ggg cag ctg ctg tte tgg ggg gee aag ctg geg aac tte ctg ttg 1104
Glu Gly Gln Leu Leu Phe Trp Gly Ala Lys Leu Ala Asn Phe Leu Leu
355 360 365
cag att gtg ttg cca tge tac ctc cac ggg aca gect atg gge ctg gee 1152
Gln Ile Val Leu Pro Cys Tyr Leu His Gly Thr Ala Met Gly Leu Ala
370 375 380
cte tte tet gtt get cac ctt gtg teg ggg gag tac cte geg ate tge 1200
Leu Phe Ser Val Ala His Leu Val Ser Gly Glu Tyr Leu Ala Ile Cys
385 390 395 400
ttc atc atc aac cac atc agc gag tct tgt gag ttt atg aat aca agc 1248
Phe Ile Ile Asn His Ilc Ser Glu Scr Cys Glu Phe Mct Asn Thr Scr
405 410 415
ttt caa acc gcc gee cgg agg aca gag atg ctt cag geca gea cat cag 1296
Phe GIn Thr Ala Ala Arg Arg Thr Glu Met l.eu GIn Ala Ala His Gln
420 425 430

198
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gca gCg
Ala Ala

gct gtg
Ala Val
450
ttg gcce
Leu Ala
465
ctg ttc
Leu Phe

gtg aag
Val Lys

acg ttc
Thr Phe

ggl gel
Gly Ala
530

<210>40
<211>h541
<212>PRT

gag
Glu
435
aca

Thr

aat

Asn

cccC

Pro

gag
Glu

tgg
Trp
h1b
cca

Pro

gce
Ala

cag

Gln

cac
His

agc

Ser

gtg
Val
500
gat
Asp

ceg

Pro

213> 4l R

<400>40

Met Leu
1
Asn Gly

Gln Pro

Asn Val
50

Asp Ser

6h

Asp Glu

Val
lys
Cys
35

Arg

Leu

Val

Leu
Pro
20

Glu
Pro

Ala

Arg

aag

Lys

gte
Val

cte

Lcu
atc
Ile
485
tgc
Cys

gca

Ala

glg
Val

Phe

Glu

Asn

Thr

Val

Arg

aag

Lys

caa

Gln
tct
Scr
470

tcg

Ser

gag
Glu

gtc
Val

cca

Pro

Gly

Asn

Gly

Arg

Ser

70
His

gtg
Val

tge
Cys
455

gga
Gly

cat
His

gag
Glu

tgt
Cys

acg

Thr
h3h

Asn
Gly
Thr
Pro
55

Gly

Tle

aag
Lys
440
tge
Cys

g8cC
Gly

gce

Ala
tac
g8C
Gly
520

aac

Asn

Phe
Ala
Val
40

Ala

Gln

Leu

cce acce
Pro Thr

gtg aat
Val Asn

ttg aac

Leu Asn

aac tac
Asn Tyr
490
ggg ttg
Gly Leu
505
atg gtt
Met Val

288 8g4C
Gly Asp

Tyr Val
10

Thr Pro

25

Glu Lys

Gly Pro

Gly Lys

Pro Thr

199

cct

Pro

tgg
Trp

cac
His
475

cccC

Pro

ccg

Pro

cag
Gln

adad

Lys

Lys

Glu

Arg

Pro

Glu

75
Asp

cca

Pro

aga
Arg
460
cag

Gln

acc

Thr

tac

Tyr

cac
His

aag

Lys
540

Gln
Asn
Glu
Pro
60

Arg

Gly

ccg
Pro
445
tca

Ser

atc

Tle

atc

Tle

aag

Lys
ctc
Leu
525
Lca

Ser

Tyr
Gly
Asn
45

Ala

Leu

Trp

aac

Asn

ggt
Gly

gag
Glu

gce

Ala

aat
Asn
510

Ccg8
Arg

Laa

Ser
Ala
30

Asp
Thr

Phe

Leu

gat
Asp

g8cC
Gly

cat
His

cct
Pro
495
tac

Tyr

ttg

Leu

Gln
15

lys
Thr
Tyr

Thr

Thr

tgg
Trp

gtg
Val

cat
His
480
gtt
Val

gtc
Val

atg
Met

Lys

Pro

Ala

Tyr

Thr

80
Cys

1344

1392

1440

1488

1536

1584

1626



CN 1930277 B

il

7

=

75/257 B

His

Gly

Glu

Arg

145

Ser

Glu

Val

Ser

Leu

225

Leu

Ser

Asn

Val

Gln

305

Leu

Ser

Glu

Gln

l.eu

385

Glu
Gly
Ser
130
Tle
Asp
Ala
Leu
Phe
210
Scr
Val
Thr
Leu
Phe
290
Pro
Met
Met
Gly
Ile

370
Phe

Gly
Val
115
Tyr
Gly
Phe
Gly
Thr
195
Leu
Tle
Asn
Val
Val
275
Ser
His
Thr
Lys
Gln
355

Val

Ser

Val
100
Tle
His
Thr
Tyr
Gln
180
Leu
Trp
Gln
Arg
Trp
260
Ser
Ser
His
Ile
Lys
340
Leu

Leu

Val

85
Tyr

Thr

Pro

Leu

Pro

165

Ala

Phe

Ala

His

Leu

245

Glu

Asp

Tyr

Arg

Ser

3256

Gly

Leu

Pro

Ala

Asp

l.eu

Ala

Gln

150

Glu

Arg

Phe

Ala

Asp

230

Ala

Tyr

Thr

Pro

Phe

310

Lys

Ser

Phe

Cys

His
390

Val
Gly
Gly
135
Asp
Leu
Arg
Val
Val
215
Gly
Gly
Gln
Leu
Leu
295
Gln
Val
Tle
Trp
Tyr

375

l.eu

Thr
l.eu
120
Arg
Pro
Lys
Gly
Ser
200
Trp
Asn
Trp
His
Phe
280
Met
His
Leu
Asp
Gly
360

Leu

Val

Asp
105
Gly
Pro
Lys
Arg
Gly
185
Trp
Gly
His
Gly
Val
265
Ser
Arg
Leu
Thr
Cys
345
Ala

His

Ser

200

90
Phe Leu

Arg Asp

Asp Lys

Thr Phe
155

Arg Ala

170

Leu Gly

Tyr Met

Phe Ala

Gly Ala
235

Met Asp

260

Ile Gly

Leu Pro

Met His

Phe Ala

3156
Ser Asp
330

Ser Ser

Lys Leu

Gly Thr

Gly Glu
395

Ala

Val
140
Tyr
Leu
Val
Trp
Gly
220
Phe
Leu
His
Glu
Pro
300
Phe
Phe
Arg
Ala
Ala

380
Tyr

Lys

Thr

125

Met

Ala

Ala

Lys

Val

205

Ser

Scr

Ile

His

Asn

285

Asp

Pro

Ala

Leu

Asn

365

Met

l.eu

His
110
Tle
Glu
Trp
Arg
Ala
190
Ala
His
Arg
Gly
Gln
270
Asp
Thr
Leu
Val
Val
350
Phe

Gly

Ala

95

Pro

l.eu

Lys

Gly

Leu

175

Leu

His

Val

Asn

Ala

255

Tyr

Pro

Ala

Phe

Cys

336

Pro

Leu

Leu

Tle

Gly
Tle
Tyr
Glu
160

Lys

Leu

Gly

Thr

240

Ser

Thr

Asp

Trp

Ala

320

Leu

Leu

Leu

Ala

Cys
400
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Phe

Phe

Ala

Ala

Leu

465

Leu

Val

Thr

Gly

Tle

Gln

Ala

Val

450

Ala

Phe

Phe

Ala
530

<210>41
<211>1548
<212>DNA

213> HEE

<220>

<221>CDS
<222>(1).. (1548)

Tle

Thr

Glu

435

Thr

Asn

Pro

Glu

Trp

515

Pro

—=

Asn
Ala
420
Ala
Gln
His
Ser
Val
500

Asp

Pro

fETN

S|

His
405
Ala

Lys

Val

Leu

Tle

485

Cys

Ala

Val

<223> A 4 L FnE
<400>41

alg
Met
1

cac
His

gac

Asp

ctg

Leu

acg
Thr

aac

Asn

atc
Ile

gece

Ala

glc
Val

atg
Met

acc
Thr
35

gct
Ala

888
Gly

ccg
Pro
20

aag

Lys

g8cC
Gly

Lttt
Phe
5

gac

Asp

tte
Phe

aag

Lys

Tle

Arg

Lys

Gln

Ser

470

Ser

Glu

Val

Pro

gac

Asp

gac

Asp

age

Ser

gag
Glu

Ser

Val

Cys

455

Gly

His

Glu

Cys

Thr
535

gaa
Glu

gce
Ala

aag

Lys

gece

Ala

Glu

Thr

Lys
440
Cys

Gly

Ala

Tyr

Gly
520

Asn

acg
Thr

tgg
Trp

gtg
Val
40

acc

Thr

Ser Cys Glu

Glu
425

Pro

Val

Leu

Asn

Gly
505
Met

Gly

glg
Val

tgce
Cys
25

cac
His

atc

Tle

201

410
Met

Thr

Asn

Asn

Tyr

490

Leu

Val

Asp

act
Thr
10

gCE
Ala

cccC

Pro

ctg

Leu

Leu

Pro

Trp

His

475

Pro

Pro

Gln

Lys

alg
Met

atc
lle

g88C
Gly

tte
Phe

Phe

Gln

Pro

Arg

460

Gln

Thr

Tyr

His

Lys
540

gac

Asp

cac
His

888
Gly

gag
Glu

Met

Ala

Pro
445

Ser

Ile

Tle

Lys

Leu
525

Ser

acg
Thr

g8cC
Gly

gac
Asp
45

acc

Thr

Asn

Ala
430

Asn

Gly

Glu

Ala

Asn
510
Arg

glc
Val

acc
Thr
30

atc
Ile

tac

Tyr

Thr
415

Ilis

Asp

Gly

His

Pro

495

Leu

cge
Arg
15

gig
Val

atc
Ile

cac

His

Ser

Gln

Trp

Val

His

480

Val

Val

Met

aac

Asn

tac

Tyr

atg
Met

atc

Tle

48

96

144

192
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50 55 60
aag ggce gle ccg gac geg glg clg cge aag lLac aag gle gge aag clce 240
Lys Gly Val Pro Asp Ala Val Leu Arg Lys Tyr Lys Val Gly Lys Leu
65 70 5 80
CCC cag ggec aag aag gge gaa acg age cac atg ccc acc ggg cte gac 288
Pro Gln Gly Lys Lys Gly Glu Thr Ser His Met Pro Thr Gly Leu Asp
85 90 95
tcg gee tee tac tac tcg tgg gac age gag ttt tac agg gtg cte cge 336
Ser Ala Ser Tyr Tyr Ser Trp Asp Ser Glu Phe Tyr Arg Val Leu Arg
100 105 110
gag cgec gtc geec aag aag ctg gec gag cce gge ctec atg cag cge geg 384
Glu Arg Val Ala Lys Lys Leu Ala Glu Pro Gly Leu Met Gln Arg Ala
115 120 125
cge atg gag cte tgg geec aag geg ate tte cte ctg gea ggt tte tgg 432
Arg Met Glu Leu Trp Ala Lys Ala Ile Phe Leu Leu Ala Gly Phe Trp
130 135 140
ggc tce ctt tac gce atg tge gtg cta gac ccg cac gge ggt gec atg 480
Gly Scr Leu Tyr Ala Mct Cys Val Leu Asp Pro His Gly Gly Ala Mct
145 150 155 160
gta gce gee gtt acg cte gge gtg tte get gee ttt gte gga act tge 528
Val Ala Ala Val Thr l.eu Gly Val Phe Ala Ala Phe Val Gly Thr Cys
165 170 175
atc cag cac gac ggc agc cac ggc gcc ttc tcc aag tcg cga ttc atg 576
Ile Gln His Asp Gly Ser His Gly Ala Phe Ser Lys Ser Arg Phe Met
180 1856 190
aac aag gcg gCg gge tgg acc ctc gac atg atc gge geg agt geg atg 624
Asn Lys Ala Ala Gly Trp Thr Leu Asp Met Ile Gly Ala Ser Ala Met
195 200 205
acc Lgg gag alg cag cac gLl cll gge cac cac ccg tac ace aac clce 672
Thr Trp Glu Met Gln Ilis Val Leu Gly Ilis Illis Pro Tyr Thr Asn Leu
210 215 220
atc gag atg gag aac ggt ttg gcc aag gtc aag gge gee gac gtce gac 720
lle Glu Met Glu Asn Gly Leu Ala Lys Val Lys Gly Ala Asp Val Asp
225 230 235 240
ccg aag aag gtc gac cag gag age gac ccg gac gtcec tte agt acg tac 768
Pro Lys Lys Val Asp Gln Glu Ser Asp Pro Asp Val Phe Ser Thr Tyr
245 250 25h
ccg atg ctt cge ctg cac ccg tgg cac cge cag cgg ttt tac cac aag 816
Pro Met Leu Arg Leu His Pro Trp His Arg Gln Arg Phe Tyr His Lys

202
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260 265 270
Llc cag cac clg tac gcee ceg Lt ate LLL ggg Lel alg acg all aac 864
Phe Gln Illis Leu Tyr Ala Pro Phe Ile Phe Gly Ser Met Thr Ile Asn
275 280 285
aag gtg att tcc cag gat gtec ggg gtt gtg ctg cge aag cge ctg tte 912
Lys Val lle Ser Gln Asp Val Gly Val Val Leu Arg Lys Arg Leu Phe
290 295 300
cag atc gac gcc aac tge cgg tat gge age ccce tgg tac gtg gec cge 960
Gln Ile Asp Ala Asn Cys Arg Tyr Gly Ser Pro Trp Tyr Val Ala Arg
305 310 315 320
ttc tgg atc atg aag ctc ctc acc acg ctc tac atg gtg gecg ctt ccce 1008
Phe Trp Ile Mel Lys Leu Leu Thr Thr Leu Tyr Met Val Ala Leu Pro
325 330 335
atg tac atg cag ggg cct get cag gge ttg aag ctt tte tte atg gee 1056
Met Tyr Met Gln Gly Pro Ala Gln Gly Leu Lys Leu Phe Phe Met Ala
340 345 350
cac ttc acc tgec gga gag gtc ctc gee acc atg ttt att gtc aac cac 1104
His Phe Thr Cys Gly Glu Val Leu Ala Thr Mct Phe Ile Val Asn His
355 360 365
atc atc gag ggc gtc age tac get tce aag gac geg gtc aag gge gte 1152
Tle Tle Glu Gly Val Ser Tyr Ala Ser lLys Asp Ala Val lLys Gly Val
370 375 380
atg gct ccg ccg cge act gtg cac ggt gtec acc ccg atg cag gtg acg 1200
Met Ala Pro Pro Arg Thr Val His Gly Val Thr Pro Met Gln Val Thr
385 390 395 400
caa aag gcg ctc agt geg gee gag tcg gee aag tcg gac gec gac aag 1248
Gln Lys Ala Leu Ser Ala Ala Glu Ser Ala Lys Ser Asp Ala Asp Lys
405 410 415
acg acc alg alce cce cle aac gac Lgg gee gel glg cag Lge cag acce 1296
Thr Thr Met Ile Pro Leu Asn Asp Trp Ala Ala Val Gln Cys Gln Thr
420 425 430
tct gtg aac tgg get gte ggg tecg tgg ttt tgg aac cac ttt tecg gge 1311
Ser Val Asn ‘Irp Ala Val Gly Ser Irp Phe Trp Asn His Phe Ser Gly
435 440 445
ggc ctc aac cac cag att gag cac cac tge ttc ccc caa aac ccc cac 1392
Gly Leu Asn His Gln Ile Glu His His Cys Phe Pro Gln Asn Pro His
450 455 460
acg gtc aac gtc tac atc tcg gge atc gtc aag gag acc tge gaa gaa 1440
Thr Val Asn Val Tyr Ile Ser Gly Ile Val Lys Glu Thr Cys Glu Glu

203
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465
Lac

Tyr

aag

Lys

tgg
Trp

88C
Gly

atg
Met

tce

Ser

<210>42

<211>515
<212>PRT
213> mhH%

<400>42

Mct
1

llis
Asp

Leu

Lys
65

Pro

Ser

Glu

Arg

Gly

145
Val

Thr
Asn
Tle
Ala
50

Gly
Gln
Ala
Arg
Met
130

Ser

Ala

glg
Val

ctg

Leu

acg

Thr
515

Val

Met

Thr

35

Ala

Val

Val
115
Glu

Leu

Ala

=

ccg

Pro

tcg
Ser
500
tga

e

ATV R

Gly
Pro
20

Lys
Gly
Pro
Lys
Tyr
100
Ala
Leu

Tyr

Val

tac
Tyr
48hH
cac
His

Phe

Asp

Phe

Asp

Lys
85

Tyr S

Lys

Trp

Ala

Thr
165

470
cag

Gln

cte

Leu

Asp

Asp

Ser

Glu

Ala

70
Gly

Lys

Ala

Met
150

l.eu

gcl
Ala

cge

Arg

Glu
Ala
Lys
Ala
55

Val
Glu
Trp
Leu
Lys
135

Cys

Gly

gag
Glu

acg
Thr

Thr
Trp
Val
40

Thr
Leu
Thr
Asp
Ala
120
Ala

Val

Val

alc
Ile

cte

Leu
505

Val

Cys

25

His

Ile

Arg

Ser

Ser

1056

Glu

Ile

Leu

Phe

204

age
Ser
490

£8C
Gly

Thr
10

Ala
Pro
Leu
Lys
His
90

Glu
Pro
Phe

Asp

Ala
170

475
cle

Leu

aac

Asn

Mct

Ile

Gly

Phe

Tyr

75

Met

Phe

Gly

Leu

Pro

155
Ala

Lic
Phe

gag
Glu

Asp
IIis
Gly
Glu
60

Lys
Pro
Tyr
Leu
Leu
140

His

Phe

Ltct

Ser

gac

Asp

Thr
Gly
Asp
45

Thr
Val
Thr
Arg
Met
125
Ala

Gly

Val

gce

Ala
cte

Leu
510

Val
Thr
30

Tle
Tyr
Gly
Gly
Val

110
Gln

Gly

Gly

Ltat
495

acg
Thr

Arg
15

Val
Tle
His
Lys
Leu
95

Leu
Arg
Phe

Ala

Thr
175

480
Lic
Phe

gce
Ala

Asn

Tyr

Met

Tle

Leu

80

Asp

Arg

Ala

Trp

Met

160
Cys

1488

1536

1548
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Tle
Asn
Thr
Ile
225
Pro
Pro
Phe
Lys
Gln
305
Phe
Met
His
Tle
Met
385
Gln
Thr
Ser
Gly
Thr

465
Tyr

Gln
Lys
Trp
210
Glu
Lys
Met
Gln
Val
290
Ile
Trp
Tyr
Phe
Tle
370
Ala
Lys
Thr
Val
Lcu
450

Val

Gly

His
Ala
195
Glu
Met
Lys
Leu
His
275
Tle
Asp

Ile

Met

Thr C

355H
Glu

Pro

Ala

Met

Asn

435

Asn

Asn

Val

Asp

180

Ala

Met

Glu

Val

Arg

260

Leu

Ser

Ala

Met

Gln

340

Gly

Pro

Leu

Tle

120

Trp

His

Val

Pro

Gly

Gly

Gln

Asn

Asp

245

Leu

Tyr

Gln

Asn

Lys

325

Gly

Gly

Val

Arg

Ser

405

Pro

Ala

Gln

Tyr

Tyr

Ser
Trp
His
Gly
230
Gln
His
Ala
Asp
Cys
310
Leu
Pro
Glu
Scr
Thr
390
Ala
l.eu
Val
Tle
Ile

470
Gln

His
Thr
Val
215
Leu
Glu
Pro
Pro
Val
295
Arg
Leu
Ala
Val
Tyr
375
Val
Ala
Asn
Gly
Glu
455

Ser

Ala

Gly
Leu
200
Leu
Ala
Ser
Trp
Phe
280
Gly
Tyr
Thr
Gln
Leu
360
Ala
His
Glu
Asp
Ser
440
His
Gly

Glu

Ala Phe Ser

185
Asp

Gly

Lys

Asp

His

265

Ile

Val

Gly

Thr

Gly

345

Ala

Scr

Gly

Ser

Trp

125

Trp

His

Ile

Tle

205

Met

His

Val

Pro

250

Arg

Phe

Val

Ser

Leu

330

l.eu

Thr

Lys

Val

Ala

410

Ala

Phe

Cys

Val

Ser

Ile
His
Lys
235

Asp

Gln

Gly S

Leu

Pro
315
Tyr

l.ys

Met

Asp

Thr

395

Lys

Ala

Trp

Phe

Lys

475

Leu

Lys
Gly
Pro
220
Gly

Val

Arg

Arg
300
Trp
Met
l.eu
Phe
Ala
380
Pro
Ser
Val
Asn
Pro
460

Glu

Phe

Ser
Ala
205
Tyr
Ala
Phe
Phe
Met
285
Lys
Tyr
Val
Phe
Ile
365
Val
Met
Asp
Gln
His
445
Gln

Thr

Ser

Arg
190
Ser
Thr
Asp
Ser
Tyr
270
Thr
Arg
Val
Ala
Phe
350
Val
Lys
Gln
Ala
Cys
130
Phe
Asn

Cys

Ala

Phe

Ala

Asn

Val

Thr

255

His

Ile

Leu

Ala

Leu

335

Met

Asn

Gly

Val

Asp

415

Gln

Ser

Pro

Glu

Tyr

Met

Met

Leu

Asp

240

Tyr

Lys

Asn

Phe

Arg

320

Pro

Ala

His

Val

Thr

400

Lys

Thr

Gly

His

Glu

480
Phe
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485 490 495
Lys Met Leu Ser His Leu Arg Thr Leu Gly Asn Glu Asp Leu Thr Ala
500 505 510

Trp Ser Thr

515
<210>43
<211>960
<212>DNA
213> R (Thalassiosira pseudonana)
<220>
<221>CDS

<222>(1).. (960)
223> A5 LEfHME
<100>13
atg gtg ttg tac aat gtg gcg caa gtg ctg ctc aat ggg tgg acg gtg 48
Met Val Leu Tyr Asn Val Ala Gln Val Leu Leu Asn Gly Trp Thr Val
1 5 10 15
tal gcg altl glg gal gecg glg alg aal aga gac cal ccg LLL all gga 96
Tyr Ala Ile Val Asp Ala Val Met Asn Arg Asp llis Pro Phe Ile Gly
20 25 30
agt aga agt ttg gtt ggg gcg geg ttg cat agt ggg age teg tat geg 144
Ser Arg Ser Leu Val Gly Ala Ala Leu His Ser Gly Ser Ser Tyr Ala
35 40 45
gtg tgg gtt cat tat tgt gat aag tat ttg gag ttc ttt gat acg tat 192
Val Trp Val His Tyr Cys Asp Lys Tyr Leu Glu Phe Phe Asp Thr Tyr
50 55 60
ttt atg gtg ttg agg ggg aaa atg gac cag atg gta ctt ggt gaa gtt 240
Phe Met Val Leu Arg Gly Lys Met Asp Gln Met Val Leu Gly Glu Val
65 70 75 80
ggt gge agt gtg tgg tgt gge gtt gga tat atg gat atg gag aag atg 288
Gly Gly Ser Val Trp Cys Gly Val Gly Tyr Met Asp Met Glu Lys Met
85 90 95
ata cta ctc age ttt gga gtg cat cgg tct gect cag gga acg ggg aag 336
Ile Leu Leu Ser Phe Gly Val His Arg Scr Ala Gln Gly Thr Gly Lys
100 105 110
gct ttc acc aac aac gtt acc aat cca cat ctc acg ctt cca cct cat 384
Ala Phe Thr Asn Asn Val Thr Asn Pro His l.eu Thr l.eu Pro Pro His
115 120 125

206
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tct aca
Ser Thr
130
acg acc
Thr Thr
145
gga gac
Gly Asp

atg tat
Met Tyr

aaa cga

Lys Arg

gtt tat
Val Tyr
210
g8a gCg
Gly Ala
225
gga gtg
Gly Val

ttt tat
Phe Tyr

age aag

Ser Lys

atg aag
Met Lys

290
aag gat
Lys Asp
305

<210>44
<211>319

aaa

Lys

ata

Tle

att
Tle

tce

Ser

tac

195
acg
Thr

gal
Asp

cag
Gln

aaa

Lys

aag
Lys
275
gat
Asp

gct
Ala

aca
Thr

gCg
Ala

tac

Tyr

tac
Tyr
180
ctg

Leu

888
Gly

gag
Glu

gtg
Val

cga
Arg
260
aat

Asn

ata

Tle

gga
Gly

aaa

Lys

tgg
Trp

tte
Phe
165
tac

Tyr

act
Thr

tgt
Cys

aca
Thr

ttt
Phe
245
tce

Ser

gat
Asp

tcg

Ser

aag

Lys

aaa

Lys

gea

Ala
150

888
Gly

gce

Ala

caa
Gln

acg
Thr

cag
Gln
230
gag
Glu

tat
Tyr

gat
Asp

gag
Glu

ttg
Lcu
310

cag
Gln
135
tgg
Trp

gca

Ala

ctt

Leu

Ala

ggt
Gly
215
cetl

Pro

atg
Met

tcg

Ser

288
Gly

ggt
Gly
295
gtg
Val

gtc
Val

tgg
Trp

cte

Leu

gce

Ala

caa
Gln
200
tat
Tyr

agl

Ser

gtt
Val

aag

Lys

aat
Asn
280
gCg
Ala

Ala

tce

Ser

atc

Tle

cte

Leu

cta
Leu
185
tta

Leu

act
Thr

Lia

Leu

agt

aag
Lys
265
aat

Asn

aag

Lys

. acg

Thr

207

tte
Phe

gece

Ala

aac
Asn
170
ctc

Leu

Leu

cat
His

g8ad
Gly

ttg
Leu
250
aac

Asn

gag
Glu

gag
Glu

aga

Arg

cte

Leu

cte
Leu
155
tce

Scr

aag

Lys

caa
Gln

tac

Tyr

acg
Thr
235
ttt
Phe

aag

Lys

gat
Asp

gtt
Val

gta
Val
315

cac
His
140
cge

Arg

atc

Tle

gtc
Val

ttc
Phe

tat
Tyr
220
tat
Tyr

gta
Val

tca

Ser

caa
Gln

gtg
Val
300
agg
Arg

atc
Ile

tte
Phe

atc

Tle

agt

Ser

aca
Thr
205
cat
His

Ltat
Tyr

cte

Leu

gga
Gly

tgt
Cys
285
g88
Gly

tgt
Cys

tac

Tyr

tee

Ser

cac
His

tgt
Cys
190

Ser

acg
Thr

Lic
Phe

ttt
Phe

gga
Gly
270
cac
His

cat
His

aag

Lys

cac
His

cccC

Pro

gtc
Val
175
cca

Pro

gtg
Val

aag

Lys

Lgtl
Cys

tce
Ser
25h
aag

Lys

aag

Lys

gea

Ala

gtg
Val

cac
His

Gly
160
cte

Lecu

tge
Trp

gtg
Val

cat
His

Lgt
Cys
240
atc
Ile

gat
Asp

gct
Ala

gcg
Ala

taa

432

480

528

576

624

672

720

768

816

864

912

960
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<212>PRT
213> R B st

<400>44

Met
1
Tyr
Ser
Val
Phe
65
Gly
Ile
Ala
Ser
Thr
145
Gly
Met
Lys
Val
Gly
225
Gly

Phe

Ser

Val
Ala
Arg
Trp
50

Met
Gly
Leu
Phe
Thr
130
Thr
Asp
Tyr
Arg
Tyr
210
Ala
Val

Tyr

Lys

Leu

Ile

Ser

35

Val

Val

Ser

Leu

Thr

115

l.ys

Ile

Tle

Ser

Tyr

195

Thr

Asp

Gln

Lys

Lys

Tyr
Val
20

Leu
His
Leu
Val
Ser
100
Asn
Thr
Ala
Tyr
Tyr
180
Leu
Gly
Glu
Val
Arg

260

Asn

Asn

Asp

Val

Tyr

Arg

Trp

85

Phe

Asn

l.ys

Phe
165
Tyr

Thr

Cys

Thr

Phe

245

Ser

Asp

Val
Ala
Gly
Cys
Gly
70

Cys
Gly
Val
l.ys
Ala
150
Gly
Ala
Gln
Thr
Gln
230
Glu

Tyr

Asp

Ala

Val

Ala

Asp

55

Gly

Val

Thr

Gln

135

Ala

Leu

Ala

Gly

215

Pro

Mct

Ser

Gly

Gln

Met

Ala

40

Lys

Met

Val

His

Asn

120

Val

Trp

Leu

Ala

Gln

200

Tyr

Ser

Val

Lys

Asn

Val
Asn
25

Leu
Tyr
Asp
Gly
Arg
105
Pro
Ser
Ile
Leu
Leu
185
Leu
Thr
Leu
Scr
Lys

265

Asn

208

Leu
10

Arg
His
Leu
Gln
Tyr
90

Ser
His
Phe
Ala
Asn
170
Leu
Leu
His
Gly
Leu
250

Asn

Glu

Leu

Asp

Ser

Glu

Met

75

Met

Ala

Leu

l.eu

Leu

1558

Scr

Lys

Gln

Tyr

Thr

235

Phe

Lys

Asp

Asn

His

Gly

Phe

60

Val

Asp

Gln

Thr

His

140

Arg

Tle

Val

Phe

Tyr

220

Tyr

Val

Ser

Gln

Gly
Pro
Ser

45
Phe

Leu G

Met
Gly
Leu

125
Tle

Phe S

Tle

Ser

Thr

205

His

Tyr

Leu

Gly

Cys

Trp
Phe
30

Ser

Asp

Glu
Thr
110

Pro

Tyr

His
Cys
190
Ser
Thr
Phe
Phe
Gly

270
His

Thr
15

Ile
Tyr
Thr
Glu
Lys
95

Gly
Pro
His
Pro
Val
175
Pro
Val
lys
Cys
Scer
255

Lys

Lys

Val
Gly
Ala
Tyr
Val
80

Met
Lys
His
His
Gly
160
Lecu
Trp
Val
His
Cys
240
Tle

Asp

Ala
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275 280 285
Mel Lys Asp Ile Ser Glu Gly Ala Lys Glu Val Val Gly His Ala Ala
290 295 300
l.ys Asp Ala Gly lLys lLeu Val Ala Thr Arg Val Arg Cys lLys Val
305 310 315

<210>45
<211>819
<212>DNA
213> BRI RETE
<220>

<221>CDS
<222>(1).. (819)
<223> A5 ZEJHl

<100>15

atg gac gcc tac aac gct gca atg gat aag atc ggt gcc gecc atc atc 48
Met Asp Ala Tyr Asn Ala Ala Met Asp Lys Ile Gly Ala Ala Ile Ile

1 5 10 15

gal tgg tct gatl cce gal gga aag Lic cgl gee gal aga gag gac Lgg 96

Asp Trp Ser Asp Pro Asp Gly Lys Phe Arg Ala Asp Arg Glu Asp Trp
20 25 30
tgg ctec tge gac tte cgt age gee atc acc atc gec cte atce tac ate 144
Trp Leu Cys Asp Phe Arg Ser Ala Ile Thr Ile Ala Leu Ile Tyr Ile
35 40 45
gce tte gte atec cte ggt tec gee gte atg caa tce cte cec gea atg 192
Ala Phe Val Ile Leu Gly Ser Ala Val Met Gln Ser Leu Pro Ala Met
50 55 60

gat ccc tac ccc atc aaa ttec ctce tac aac gtc tcecc caa atc ttc ctt 240
Asp Pro Tyr Pro Ile Lys Phe Leu Tyr Asn Val Ser Gln Ile Phe Leu

65 70 75 80

tgt gee tac atg act gte gag geg gga ttt ttg gee tac cge aat gga 288
Cys Ala Tyr Met Thr Val Glu Ala Gly Phe Leu Ala Tyr Arg Asn Gly

85 90 95
tat acc gtc atg cct tge aat cat ttc aat gtg aat gat cct ccc gtg 336
Tyr Thr Val Mct Pro Cys Asn His Phc Asn Val Asn Asp Pro Pro Val
100 105 110
gcg aat ctt ctt tgg ttg ttt tat att tcc aag gtg tgg gac ttt tgg 384
Ala Asn l.eu l.eu Trp lLeu Phe Tyr Tle Ser lLys Val Trp Asp Phe Trp
115 120 125

209
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gat acc

Asp Thr
130

ttg cat

Leu His

145

gce aat

Ala Asn

gga ttc
Gly Phe

acc aaa
Thr Lys

agt ttg
Ser Leu
210
gcl acc
Ala Thr
225
acg att
Thr Ile

cag ttc
Gln Phe

tag
<210>46

2112272
<212>PRT

<213> ROk M BT

<400>46

att
Ile

gta
Val

gtc
Val

atc

Tle

gat
Asp
195
acg
Thr

Lac

Tyr

gtg
Val

ttt
Phe

tte
Phe

tac

Tyr

ttg

Leu

cac
His
180
tcc

Ser

gC8g
Ala

clt

Leu

tac

Tyr

gtg
Val
260

att
Ile

cat
His

tac
Tyr
165
acg

Thr

aag

Lys

ttt
Phe

glc
Val

ttt
Phe
245
caa
Gln

gtg
Val

cac
His
150
gat
Asp

gtg
Val

acg
Thr

cag
Gln

tte
Phe
230
gtg
Val

tca

Ser

ttg
Leu
135

acce

Thr

ggt
Gly

atg
Met

ggc
Gly

ttg
Leu
215
cac

Ilis

tce

tac

Tyr

288
Gly

acce

Thr

gac

Asp

tac

Tyr

aag
Lys
200
ttg

Leu

888
Gly

ctt

Leu

atg
Met

aag aag tgg

Lys Lys Trp

atc

Tle

atc

Tle

acg
Thr
185

Ser

caa
Gln

Lgtl
Cys

ttg

Leu

gca
Ala
265

ttt
Phe

tte
Phe
170
tat
Tyr

ctt

Leu

ttc
Phe

gal
Asp

agt
Ser
250
cce

Pro

cta
Leu
155
ctt

Leu

tac

Tyr

cct

Pro

act
Thr

aag
Lys
235
ttg

Leu

aaa

Lys

cgt
Arg
140
tte
Phe

acc

Thr

tte
Phe

ata
Ile

atc
Ile
220
glg
Val

tte
Phe

aag

Lys

caa
Gln

tat
Tyr

atc

Tle

atc

Tle

tgg

205
atg
Met

Lecg

Ser

tte
Phe

aag

Lys

tta

Leu

tgg
Trp

ttg

Leu

tgt
Cys
190

tgg
Trp

atg
Met

clt

Leu

ctt

Leu

aag
Lys
270

tct

Ser

Leu

cte
Lcu
175
atg
Met

aag

agt

Ser

cgl
Arg

ttt
Phe
25h
agt

Ser

tte
Phe

aat
Asn
160
aat

Asn

cat
His

tcg

Ser

cag
Gln

alc
Ile
240
gct
Ala

gct
Ala

Metl Asp Ala Tyr Asn Ala Ala Met Asp Lys Ile Gly Ala Ala Ile Ile

1

5

10

15

Asp Trp Ser Asp Pro Asp Gly Lys Phe Arg Ala Asp Arg Glu Asp Trp

20

25

210

30

432

480

528

576

624

672

720

768

816

819
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Trp

Ala
50
Asp
65
Cys

Tyr

Ala

Leu
145
Ala
Gly

Thr

Ala
225
Thr

Gln

Leu

Phe

Pro

Ala

Thr

Asn

Thr

130

His

Asn

Phe

l.ys

Leu

210

Thr

Ile

Phe

<210>17

<211>936
<212>DNA
<213> BT % (Crypthecodinium cohnii)

<220>

<221>CDS

Cys
35

Val
Tyr
Tyr
Val
Leu
115
Ile
Val
Val
Ile
Asp
195
Thr
Tyr

Val

Phe

Asp

Ile

Pro

Met

Met

100

Leu

Phe

Tyr

Leu

His

180

Ser

Ala

Leu

Tyr

Val
260

<222>(1).. (936)
223> A5 {EfHIE

Phe

Leu

Tle

Thr

85

Pro

Trp

Ile

His

Tyr

165

Thr

l.ys

Phe

Val

Phe

245
Gln

Arg
Gly
5h

Lys

70
Val

Cys
Leu
Val
His
150
Asp
Val
Thr
Gln
Phe
230

Val

Ser

Ser

Ser

Phe

Glu

Asn

Phe

Leu

135

Thr

Gly

Met

Gly

Leu

2156

His

Ser

Tyr

Ala
40

Ala
Leu
Ala
His
Tyr
120
Gly
Thr
Asp
Tyr
l.ys
200
Leu
Gly

Leu

Met

Ile Thr Ile

Val

Tyr

Gly

Phe

105

Tle

Lys

Tle

Ile

Thr

185

Ser

Gln

Cys

Leu

Ala
265

211

Met
Asn
Phe
90

Asn

Ser

Phe
Phe
170
Tyr
l.eu
Phe
Asp
Ser

250

Pro

Gln
60
Val
75

Leu

Val

Lys

Trp

Leu

155

Leu

Tyr

Pro

Thr

Lys

235

Leu

Lys

Ala

Ser

Ser

Ala

Asn

Val

Arg

140

Phe

Thr

Phe

Tle

Ile

220

Val

Phe

Lys

Leu

45

Leu

Gln

Tyr

Asp

Trp

125

Gln

Tyr

Ile

Ile

Trp

205

Met

Scr

Phe

Lys

Tle

Pro

Tle

Arg

Pro

110
Asp

Leu S

Trp

Leu

Cys

190
Trp

Met S

Leu

Leu

Lys
270

Tyr
Ala
Phe
Asn
95

Pro

Phe

Leu
Leu
175

Met

l.ys

Arg

Phe
255

Ser

Tle
Met
Leu
80

Gly
Val
Trp
Phe
Asn
160
Asn
His
Ser
Gln
Tle
240

Ala

Ala
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<400>47
alg tcl gee Lie atg acl cle ceca cag gel cle tee gatl glg acce Leg 48
Met Ser Ala Phe Met Thr Leu Pro Gln Ala Leu Ser Asp Val Thr Ser
1 h 10 15
gce ttg gte acg ctg gga aag gat gtc tce age cct tca get ttt caa 96
Ala Leu Val Thr Leu Gly Lys Asp Val Ser Ser Pro Ser Ala Phe Gln

20 25 30
gct gtec act gge tte tge agg gag cag tgg ggg att ccg aca gta tte 144
Ala Val Thr Gly Phe Cys Arg Glu Gln Trp Gly Ile Pro Thr Val Phe

35 40 45
tge ctg gge tac ttg gecc atg gtc tac gecg gec aga aga ccc cte ceg 192
Cys Leu Gly Tyr Leu Ala Met Val Tyr Ala Ala Arg Arg Pro Leu Pro
50 55 60
cag cac ggc tac atg gtt gecg gtg gac cgt tge tte get get tgg aac 240
Gln His Gly Tyr Met Val Ala Val Asp Arg Cys Phe Ala Ala Trp Asn
65 70 75 80
ttg gect cte tct gte tte age act tgg gge ttec tac cac atg get gtce 288
Leu Ala Leu Scer Val Phe Scr Thr Trp Gly Phe Tyr His Met Ala Val
85 90 95

ggg ctc tac aac atg aca gag acg agg ggc ttg caa ttc acc atc tgc 336
Gly l.eu Tyr Asn Met Thr Glu Thr Arg Gly l.eu Gln Phe Thr Tle Cys

100 105 110
ggt tcg act ggg gag ctc gtg cag aac ctt cag act ggc cca acc gct 384
Gly Ser Thr Gly Glu Leu Val Gln Asn Leu Gln Thr Gly Pro Thr Ala

115 120 125
ctg gecg ctc tge cte tte tge ttec age aag atc ccc gag ttg atg gac 432
Leu Ala Leu Cys Leu Phe Cys Phe Ser Lys Ile Pro Glu Leu Met Asp
130 135 140
acg glg LLL clc ale clg aag gee aag aag gle cge Lle Lilg cag Lgg 480
Thr Val Phe Leu Ile Leu Lys Ala Lys Lys Val Arg Phe Leu Gln Trp
145 150 156h 160
tac cac cat gcc aca gtc atg ctc tte tgt tgg ctc gee cte geg acg 528
Iyr His His Ala Thr Val Met Leu Phe Cys lrp Leu Ala Leu Ala Thr
165 170 175

gag tac act cct gge ttg tgg ttt geg geg acg aac tac tte gtg cac 576
Glu Tyr Thr Pro Gly Leu Trp Phe Ala Ala Thr Asn Tyr Phe Val His

180 185 190
tce ate atg tac atg tac tte tte ctec atg acc ttc aag tcg gee geg 624
Ser Ile Met Tyr Met Tyr Phe Phe Leu Met Thr Phe Lys Ser Ala Ala

212
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aag glg
Lys Val
210
cag atg
Gln Met
225
ttc acg
Phe Thr

atc atc
Tle Ile

gag gcc
Glu Ala

ctc tct
Lcu Scr

290
tcc aag
Ser lLys
305

<210>48

<211>311
<212>PRT

195
glg
Val

gtc
Val

act
Thr

atg
Met

cat
His
275
cga

Arg

cac
His

aag ccce

Lys Pro

tgg gge
Trp Gly

ggt gcc
Gly Ala
245
tac gct
Tyr Ala
260
ggt gee
Gly Ala

aaa atc
Lys Ilc

ctg aag

leu Lys

213> SR P

<400>48

Met Ser
1
Ala Leu

Ala Val

Cys Leu

50
Gln His
65

Ala
Val
Thr
35

Gly

Gly

Phe Met
)

Thr Leu

20

Gly Phe

Tyr Leu

Tyr Met

alc
Ile

ctc
Leu
230
tgc
Cys

tcg

Ser

gct
Ala

tcg

Ser
gtg

Val
310

Thr

Gly

Ala

Val
70

gee
Ala
215
atc
lle

cag
Gln

tac

Tyr

gecC
Gly

gag
Glu
295
aat

Asn

Leu

Lys

Arg

Met

bh
Ala

200
cel

Pro

gtc
Val

atc
Ile

tte
Phe

aag
Lys
280
gct
Ala

tga

Pro
Asp
Glu
40

Val

Val

cle

Leu

aac

Asn

cag
Gln

tac
Tyr
265
aac

Asn

cte

Leu

Gln
Val
25

Gln

Tyr

Asp

213

alc
Ile

£8C
Gly

tct
Ser
250
ctg

Leu

aag

Lys

ctg

Leu

Ala
10

Ser
Trp

Ala

Arg

aca
Thr

atc

lle
235
gtg
Val

tte
Phe

aag

Lys

aac

Asn

Leu

Ser

Gly

Ala

Cys
5

gll
Val
220
gce
Ala

act
Thr

tce

Ser

aag

Lys
acc

Thr
300

Pro

Ile

Arg
60
Phe

205
alc
Ile

atc
lle

gtg
Val

cag
Gln

ttg
Leu
285
ggt
Gly

Asp
Ser
Pro
45

Arg

Ala

cag
Gln

acc
Thr

tat
Tyr

ctc
Leu
270
acc

Thr

gac

Asp

Val
Ala
30

Thr

Pro

Ala

att
Ile

acc
Thr

tcg
Ser
255
ttc
Phe

cge

Arg

gag
Glu

Thr S

15
Phe

Val

Leu

Trp

gcel
Ala
ttce
Phe
240
gce

Ala

tte
Phe

gag
Glu

gtt
Val

Gln

Phe

Pro

Asn
30

672

720

768

816

864

912

936
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Leu

Gly

Gly

Leu

Thr

145

Tyr

Glu

Ser

Lys

Gln

225

Phe

Ile

Glu

Leu

Ser
305

Ala

Leu

Ser

Ala

130

Val

His

Tyr

Tle

Val

210

Met

Thr

Ile

Ala

Ser

290
Lys

<210>19

<211>927

Leu
Tyr
Thr
115
Leu
Phe
His
Thr
Met
195
Val
Val
Thr
Met
His
275

Arg

His

<Z212>DNA

<213> 7% PGB

<220>

<221>CDS

Ser
Asn
100
Gly
Cys

Leu

Ala

Pro G

180
Tyr

Lys

Trp

Gly

260

Gly

Lys

Leu

<222>(1).. (927)
223> A5 {EfHIE

Val

85

Met

Glu

Leu

Ile

Thr

165

Met

Pro

Gly

Ala

245

Ala

Ala

Ile

Lys

Phe

Thr

Leu

Phe

Leu

150

Val

Leu

Tyr

Ile

Leu

230

Cys

Ser

Ala

Ser

Val
310

Ser
Glu
Val
Cys
135
Lys
Met
Trp
Phe
Ala
215
Ile
Gln
Tyr
Gly
Glu

295

Asn

Thr

Thr

Gln

120

Phe

Ala

Leu

Phe

Phe

200

Pro

Val

Tle

Phe

Lys

280
Ala

Trp
Arg
105
Asn
Ser
Lys
Phe
Ala
185
Leu
Leu
Asn
Gln
Tyr
265

Asn

Leu

Gly
90

Gly
Leu
Lys
Lys
Cys
170
Ala
Met
Ile
Gly
Ser
250
Leu

Lys

Leu

214

Phe

Leu

Gln

Ile

Val

155

Trp

Thr

Thr

Thr

Ile

235
Val

Phe S

Lys

Asn

Tyr

Gln

Thr

Pro

140

Arg

Leu

Asn

Phe

Val

220

Ala

Thr

Lys

Thr
300

His
Phe
Gly
125
Glu

Phe

Ala

Lys
205
Ile
Ile
Val
Gln
Leu

285
Gly

Met
Thr
110
Pro
Leu
Leu
Leu
Phe
190
Ser
Gln
Thr
Tyr
Leu
270

Thr

Asp

Ala
95

Ile
Thr
Met
Gln
Ala
175
Val
Ala
Ile
Thr
Ser
255
Phe

Arg

Glu

Val

Ala

Asp

Trp

160

Thr

His

Ala

Ala

Phe

240

Ala

Phe

Glu

Val
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<400>49
alg gel tee tac caa caa geca Lle Lee gaa Lilg gel aga gel Lig Lece 48
Met Ala Ser Tyr Gln Gln Ala Phe Ser Glu Leu Ala Arg Ala Leu Ser
1 h 10 15
act ttg aac cac gac ttc tcc age gtc gag cca ttc aaa gtc gtg acg 96
Thr Leu Asn His Asp Phe Ser Ser Val Glu Pro Phe Lys Val Val Thr

20 25 30
cag ttc tgec agg gac cag tgg gecg atc ccg aca gte ttt tge atc ggt 144
Gln Phe Cys Arg Asp Gln Trp Ala Ile Pro Thr Val Phe Cys Ile Gly

35 40 45
tac ttg gca atg gtc tac gcc acg cga aga cct atc gecg aag cac ccce 192
Tyr Leu Ala Met Val Tyr Ala Thr Arg Arg Pro Ile Ala Lys His Pro
50 55 60
tac atg tct cte gtg gat cge tge ttt geg gee tgg aac ttg gge cte 240
Tyr Met Ser Leu Val Asp Arg Cys Phe Ala Ala Trp Asn Leu Gly Leu
65 70 75 80
tcg ctc ttc agt tge tgg ggc ttc tac cac atg geca gtg gga ctc tcc 288
Scr Leu Phe Ser Cys Trp Gly Phe Tyr His Met Ala Val Gly Leu Scr
85 90 95

cac acc act tgg aat ttc ggg ctc cag ttc acc atc tgc ggc agc acc 336
His Thr Thr Trp Asn Phe Gly l.eu Gln Phe Thr Tle Cys Gly Ser Thr

100 105 110
acg gag ctt gtg aat ggc ttc cag aag ggc ccg gcg gecc ctec gece ctce 384
Thr Glu Leu Val Asn Gly Phe Gln Lys Gly Pro Ala Ala Leu Ala Leu

115 120 125
atc ctg ttc tge ttc tcec aag atc ccg gag ttg ggec gac acc gtc ttc 432
Ile Leu Phe Cys Phe Ser Lys Ile Pro Glu Leu Gly Asp Thr Val Phe
130 135 140
Llg alc Llg aag gga aag aag glc cge Lie Lilg cag Lgg Lac cac cac 480
Leu Ile Leu Lys Gly Lys Lys Val Arg Phe Leu Gln Trp Tyr llis Ilis
145 150 156h 160
acg acc gtg atg ctc ttc tgt tgg atg gee ttg geg act gag tac act 528
Thr Thr Val Met Leu Phe Cys Trp Met Ala Leu Ala Thr Glu lyr Thr
165 170 175

cct gga ttg tgg ttec geg gec acg aac tac ttec gtg cac tec atce atg 576
Pro Gly Leu Trp Phe Ala Ala Thr Asn Tyr Phe Val His Ser Ile Met

180 185 190
tac atg tac ttc ttc ctec atg acc ttc aag acg gecc gee gge ate ate 624
Tyr Met Tyr Phe Phe Leu Met Thr Phe Lys Thr Ala Ala Gly Ile Ile

215
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aag ccce
Lys Pro
210
tgg gec
Trp Gly
225
gge aac
Gly Asn

tac gcc
Tyr Ala

ggt tcg
Gly Ser

aag gtc
Lys Val

290
atg aag
Met lLys
305

<210>50

<211>308
<212>PRT

195
alc
Ile

ttg

Leu

tgc
Cys

tce

Ser

Ala
275
tcg

Scr

gtg
Val

gcg cel
Ala Pro

gtc gtg
Val Val

cag atc
Gln Ile
245
tac ttc
Tyr Phe
260
gga aag
Gly Lys

cgg get
Arg Ala

aat tga

Asn

213> SR P

<400>50

Met Ala
1
Thr Leu

Gln Phe

Tyr Leu

50
Tyr Met
65

Ser
Asn
Cys
35

Ala

Ser

Tyr Gln
His Asp
20

Arg Asp

Met Val

l.eu Val

ctle
Leu
aac
Asn
230
cag

Gln

tac

Tyr

gac

Asp

cte

Leu

Gln

Phe

Gln

Tyr

Asp
70

atc
Ile
215
gce
Ala

gca
Ala

cte

Leu

aag

Lys
aca

Thr
295

Ala

Ser

Trp

Ala

55
Arg

200
ace
Thr

atc
lle

gtg
Val

tte
Phe

aag
Lys
280
geca

Ala

Phe
Ser
Ala
40

Thr

Cys

alc alc
Ile Ile

gce gte
Ala Val

aca gtc
Thr Val
250
g8Cc cag
Gly Gln
265
aag ttg
Lys Leu

acg ggc
Thr Gly

Ser Glu
10

Val Glu

25

Ile Pro

Arg Arg

Phe Ala

216

cag
Gln

g8c
Gly
235
tac

Tyr

cte

Leu

gee

Ala

gaa

Glu

Leu

Pro

Thr

Pro

Ala
75

atc
Ile
220
acc
Thr

tce

Ser

tte
Phe

cga

Arg
gag

Glu
300

Ala

Phe

Val

Ile

60
Trp

205
Lce

Ser

tte
Phe

gce
Ala

tte
Phe

gag
Glu
285
gtg
Val

Arg
Lys
Phe
45

Ala

Asn

cag
Gln

tte
Phe

atc
Ile

gag
Glu
270

Leu

tcg

Scr

Ala

Val

30

Lys

l.eu

alg glc
Met Val

acc aca
Thr Thr
240
gtg atg
Val Met
255
gcc cag
Ala Gln

age cga

Ser Arg

aag cac

Lys His

927

Leu Ser
15

Val Thr
Ile Gly

His Pro

Gly l.eu
80

672

720

768

816

864

912
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Ser

Ilis

Thr

Ile

Leu

145

Thr

Pro

Tyr

Lys

Trp

225

Gly

Tyr

Gly

Lys

Met
305

Leu
Thr
Glu
Leu
130
Ile
Thr
Gly
Met
Pro
210

Gly

Asn

Ala S

Scr

Val
290
Lys

<210>51

<211>795

Phe

Thr

Leu

115

Phe

Leu

Val

Leu

Tyr

195

Ile

Leu

Cys

Ala
275

Ser

Val

<212>DNA
<213> Y% (Oncorhynchus mykiss)
220>

<221>CDS

Ser

Trp

100

Val

Cys

Lys

Met

Trp

180

Phe

Ala

Val

Gln

260

Gly

Arg

Asn

<222>(1).. (795)
223> A5 {EfHIE

Cys
85

Asn
Asn
Phe
Gly
Leu
165
Phe
Phe
Pro
Val
Tle
245
Phe

Lys

Ala

Trp

Phe

Gly

Ser

Lys

150

Phe

Ala

Leu

Leu

Asn

230
Gln

Asp

Leu

Gly

Gly

Phe

Lys

135

Lys

Cys

Ala

Met

Ile

215

Ala

Ala

Leu

Lys

Thr
295

Phe

Leu

Gln

120

Ile

Val

Trp

Thr

Thr

200

Thr

Ile

Val

Phe

Lys

280
Ala

Tyr His Met

Gln
105
Lys
Pro
Arg
Met
Asn
185
Phe
Ile
Ala
Thr
Gly
265

Lys

Thr

90
Phe

Gly
Glu
Phe
Ala
170
Tyr
Lys
Ile
Val
Val
250
Gln

Leu

Gly

217

Thr

Pro

Leu

Leu

155

Leu

Phe

Thr

Gln

Gly

235

Tyr

Leu

Ala

Glu

Ala

Ile

Ala

Gly

140

Gln

Ala

Val

Ala

Ile

220

Thr

Ser

Phe

Arg

Glu
300

Val

Cys

Ala

125

Asp

Trp

Thr

His

Ala

205

Ser

Phe

Ala

Phe

Glu

285
Val

Gly
Gly
110
Leu
Thr
Tyr
Glu
Ser
190
Gly
Gln
Phe
Tle
Glu
270

Leu

Ser

Leu
95

Ser
Ala
Val
His
Tyr
175
Ile
Tle
Met
Thr
Val
255
Ala

Scr

Lys

Ser

Thr

Leu

Phe

His

160

Thr

Met

Tle

Val

Thr

240

Met

Gln

Arg

His
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<400>51
alg gel tca aca Lgg caa age gLl cag Lece alg cge cag Lgg atl Lia 48
Met Ala Ser Thr Trp Gln Ser Val Gln Ser Met Arg Gln Trp Ile Leu
1 h 10 15
gag aat gga gat aaa agg aca gac cca tgg cta ctg gtec tac tcce cct 96
Glu Asn Gly Asp Lys Arg Thr Asp Pro lIrp Leu Leu Val lyr Ser Pro

20 25 30
atg cca gtg gcc att ata ttc ctec cte tat ctt ggt gtg gtec tgg get 144
Met Pro Val Ala Ile Ile Phe Leu Leu Tyr Leu Gly Val Val Trp Ala

35 40 45
ggg ccc aag ctg atg aaa cgce agg gaa cca gtt gat ctc aag gect gta 192
Gly Pro Lys Leu Metl Lys Arg Arg Glu Pro Val Asp Leu Lys Ala Val
50 55 60
ctec att gte tac aac ttce gee atg gte tge ctg tet gte tac atg tte 240
Leu Ile Val Tyr Asn Phe Ala Met Val Cys Leu Ser Val Tyr Met Phe
65 70 75 80
cat gag ttc ttg gtc acg tcc ttg ctg tet aac tac agt tac ctg tgt 288
His Glu Phe Leu Val Thr Scer Leu Leu Scr Asn Tyr Scr Tyr Leu Cys
85 90 95

caa cct gtg gat tac agc act agt cca ctg gcg atg agg atg gcc aaa 336
GIn Pro Val Asp Tyr Ser Thr Ser Pro l.eu Ala Met Arg Met Ala l.ys

100 105 110
gta tgc tgg tgg ttt ttc ttc tcc aag gtc ata gaa ttg gct gac acg 384
Val Cys Trp Trp Phe Phe Phe Ser Lys Val Ile Glu Leu Ala Asp Thr

115 120 125
gtg ttc ttc atc ctg agg aag aag aac agt cag ctg act ttc ctg cat 432
Val Phe Phe Ile Leu Arg Lys Lys Asn Ser Gln Leu Thr Phe Leu His
130 135 140
glc lal cac cal ggce acc alg alce Llc aac Lgg Lgg geca ggg gle aag 480
Val Tyr llis llis Gly Thr Met Ile Phe Asn Trp Trp Ala Gly Val Lys
145 150 156h 160
tat ctg get gga gge caa tcg tte tte atc gge ctg cte aat acc ttt 528
Tyr Leu Ala Gly Gly Gln Ser Phe Phe lle Gly Leu Leu Asn Thr Phe
165 170 175

gtg cac atc gtg atg tac tct tac tac gga ctg gct gee ctg ggg cet 576
Val His Ile Val Met Tyr Ser Tyr Tyr Gly Leu Ala Ala Leu Gly Pro

180 185 190
cac acg cag aag tac tta tgg tgg aag cge tat ctg acc tca ctg cag 624
His Thr Gln Lys Tyr Leu Trp Trp Lys Arg Tyr Leu Thr Ser Leu Gln

218
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195
clg cle cag
Leu Leu Gln

210
act gag tgt
Thr Glu Cys
225
tgt gtec agt
Cys Val Ser

ctc aac agg

Leu Asn Arg

<210>52
<211>264
<212>PRT
<213 il fi§
<400>52

Met Ala Ser
1
Glu Asn Gly

Mct Pro Val
35
Gly Pro Lys
50
Leu Ile Val
65
His Glu Phe

Gln Pro Val

Val Cys Trp

115

Val Phe Phe
130

Val Tyr His

Lt
Phe

gac

Asp

cte

Leu
aag

Lys
260

Thr
Asp
20

Ala
Leu
Tyr
l.eu
Asp
100
Trp

Ile

His

glc
Val

tte
Phe

att
Ile
245

age

Ser

Tle

Met

Asn

Val

85

Tyr

Phe

Leu

Gly

clg
Leu
ccg
Pro
230
gct
Ala

aag

Lys

Gln

Arg

Tle

Lys

Phe

70

Thr

Ser

Phe

Arg

Thr

Lilg
Leu
215
gac

Asp

cte

Leu

aag

Lys

Ser

Thr

Phe

Arg

55

Ala

Ser

Thr

Phe

Lys

135
Met

200
ace

Thr

tce

Ser

tte
Phe

aca
Thr

Val
Asp
Leu
40

Arg
Met
l.eu
Ser
Scr
120

Lys

Tle

acl cac
Thr Ilis

atg aac
Met Asn

agc aac
Ser Asn
250

taa

Gln Ser
10

Pro Trp

25

Leu Tyr

Glu Pro

Val Cys

l.eu Ser
90

Pro Leu

105

Lys Val

Asn Ser

Phe Asn

219

acl
Thr
gct
Ala
235

tte
Phe

Met

Leu

Leu

Val

Leu

75

Asn

Ala

Tle

Gln

Trp

88C
Gly
220
gtg
Val

tac

Tyr

Arg

Leu

Gly

Asp

60

Ser

Tyr

Met

Glu

Leu

140
Trp

205

Lac

gtg

Val

tat
Tyr

Gln
Val
Val
45

Leu
Val
Ser
Arg
Leu
125

Thr

Ala

aac

Asn

ttt
Phe

cag
Gln

Trp

Tyr S

30
Val

Lys

Tyr

Tyr

Met

110

Ala

Phe

Gly

cle

Leu

gce
Ala

age

Ser
255

Tle

15

Trp

Ala

Met

l.eu

95

Ala

Asp

Leu

Val

Lic
Phe

tac
Tyr
240

tac

Tyr

l.eu

Pro

Ala

Val

Phe

80

Cys

Lys

Thr

Ilis

Lys

672

720

768

795
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145
Tyr Leu

Val His
His Thr
Leu Leu

210
Thr Glu
225

Cys Val

Leu Asn

<210>53

<211>885

Ala

Tle

Gln

195

Gln

Cys

Ser

Arg

<212>DNA
<213> M fith

<220>

<221>CDS

Gly Gly
165

Val Met

180

Lys Tyr

Phe Val
Asp Phe
Leu ITle

245

Lys Ser
260

<222>(1).. (885)
<223> A 5 JE(H

<400>53
atg gag
Met Glu
1

gglL cce
Gly Pro

cct cca

Pro Pro

ggg ccc

Gly Pro
50

cte ttg

Leu Leu

act
Thr

aga

Arg

acc
Thr
35

aag

Lys

gte
Val

ttt aat
Phe Asn

gal gag
Asp Glu
20

ttt gca
Phe Ala

tac atg
Tyr Met

tac aat

Tyr Asn

150
Gln

Tyr

Leu

Leu

Pro

230
Ala

tat
Tyr

cge
Arg

cta

Leu

aga

Arg

ctg

Leu

Ser

Ser

Trp

Leu
215
Asp

Leu

ada

Lys

gla
Val

aca
Thr

cac
His
55

g8cC
Gly

Phe

Trp
200
Thr

Ser

Phe

Thr

cta

Leu

cag
Gln

gtc
Val
40

aga

Arg

cte

Leu

Phe Ile
170

Tyr Gly

185

Lys Arg

Thr His

Met Asn

Ser Asn
250

aac atg
Asn Met
10

gga lgg
Gly Trp
25

atg tac
Met Iyr

cag ccg
Gln Pro

acg atc

Thr Tle

220

155
Gly

l.eu

Tyr

Thr

Ala

235
Phe

tac

Tyr

clg

Leu

ctg

Leu

gtg
Val

ttg

Leu

Leu

Ala

Leu

Gly
220
Val

Tyr

ata
Ile

clt

Leu

ctg

Leu

tct
Ser
60

tce

Ser

Leu

Ala

Thr
205
Tyr

Val

Tyr

gac

Asp

clg

Leu

atc
lle
45

tgc
Cys

tte
Phe

Asn

l.eu
190

Ser

Asn

Phe

Gln

gac
Asp
30

gta
Val

Ccgg
Arg

tat
Tyr

Thr
175
Gly

Leu

Leu

Ala

Ser
255

teg
Trp
15

aac

Asn

tgg
Trp

ggt
Gly

atg
Met

160
Phe

Pro

Gln

Phe

Tyr

240
Tyr

atg
Met

Lac

Tyr

atg
Met

ctc

Leu

tte
Phe

48

96

111

192

240
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65 70 75 80
tal gag alg glg tel gel glg Lgg cac ggg gal tal aac tte LUl Lge 288
Tyr Glu Met Val Ser Ala Val Trp llis Gly Asp Tyr Asn Phe Phe Cys
85 90 95
caa gac aca cac agt gca gga gaa acc gat acc aag atc ata aat gtg 336
Gln Asp Thr His Ser Ala Gly Glu Thr Asp Thr Lys lle lle Asn Val
100 105 110
ctg tgg tgg tac tac ttc tcc aag ctc ata gag ttt atg gat acc ttce 384
Leu Trp Trp Tyr Tyr Phe Ser Lys Leu Ile Glu Phe Met Asp Thr Phe
115 120 125
ttc ttec atc ctg cgg aag aac aac cat caa atc acg ttt ctg cac atc 432
Phe Phe Ile Leu Arg Lys Asn Asn His Gln Ile Thr Phe Leu His Ile
130 135 140
tac cac cat gect age atg ctec aac atc tgg tgg ttec gte atg aac tgg 480
Tyr His His Ala Ser Met Leu Asn Ile Trp Trp Phe Val Met Asn Trp
145 150 155 160
gtg ccc tgt ggt cac tcc tac ttt ggt gece tece ctg aac age tte atc 528
Val Pro Cys Gly His Scr Tyr Phe Gly Ala Scr Leu Asn Scr Phe Ilc
165 170 175
cat gtec ctg atg tac tct tac tat ggg ctc tect get gte ceg gee ttg 576
His Val leu Met Tyr Ser Tyr Tyr Gly l.eu Ser Ala Val Pro Ala l.eu
180 185 190
cgg ccc tat cta tgg tgg aag aaa tac atc aca caa gta cag ctg att 624
Arg Pro Tyr Leu Trp Trp Lys Lys Tyr lle Thr Gln Val Gln Leu Ile
195 200 205
cag ttc ttt ttg acc atg tcc cag acg ata tgt geca gtc att tgg cca 672
Gln Phe Phe Leu Thr Met Ser Gln Thr Ile Cys Ala Val Ile Trp Pro
210 215 220
Lgl gal Llc cce aga ggg Lgg clg tal Llc cag ata tite tatl gle atlce 720
Cys Asp Phe Pro Arg Gly Trp Leu Tyr Phe Gln Ile Phe Tyr Val Ile
225 230 235 240
aca ctt att gec ctt ttc tca aac ttc tac att cag act tac aag aaa 768
Thr Leu lle Ala Leu Phe Ser Asn Phe Iyr lle Gln Thr Tyr Lys Lys
245 250 255
cac ctt gtt tca caa aag aag gag tat cat cag aat ggec tct gtt gct 816
His Leu Val Ser Gln Lys Lys Glu Tyr His Gln Asn Gly Ser Val Ala
260 265 270
tca ttg aat ggec cat gtg aat ggg gtg aca ccc acg gaa acc att aca 864
Ser Leu Asn Gly His Val Asn Gly Val Thr Pro Thr Glu Thr Ile Thr

221
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275

cac agg aad glg agg ggg gac
Ilis Arg Lys Val Arg Gly Asp

290

<210>54

<211>295
<212>PRT

213> Hi| it
<400>54

Met
1
Gly
Pro
Gly
Leu
6hH
Tyr
Gln
Leu
Phe
Tyr
145
Val
His
Arg

Gln

Glu

Pro

Pro

Pro

50

Leu

Glu

Asp

Trp

Phe

130

Ilis

Pro

Val

Pro

Phe
210

Thr

Arg

Thr

35

Lys

Val

Met

Thr

Trp

115

Tle

Ilis

Cys

Leu

Tyr

195
Phe

Phe

20

Phe

Tyr

Tyr

Val

His

100

Tyr

Leu

Ala

Gly

Met

180

Leu

l.eu

Asn

Glu

Ala

Mct

Asn

Ser

85

Ser

Tyr

Arg

His
165
Tyr

Trp

Thr

Tyr

Arg

Leu

Arg

Leu

70

Ala

Ala

Phe

Lys

Met

150

Ser

Ser

Trp

Met

295

Lys

Val

Thr

His

55

Gly

Val

Gly

Ser

Asn

135

Leu

Tyr

Tyr

Lys

Ser
215

280

Leu
Gln
Val
40

Arg
Leu
Trp
Glu
Lys
120
Asn

Asn

Phe

Lys
200
Gln

Asn
Gly
25

Met
Gln
Thr
His
Thr
105
Leu
His
Ile
Gly
Gly
185

Tyr

Thr

222

Met
10

Trp
Tyr
Pro
Ile
Gly
90

Asp
Ile
Gln
Trp
Ala
170
Leu

Ile

Tle

Tyr

Leu

Leu

Val

Leu

75

Asp

Thr

Glu

Tle

Trp

1558

Ser

Ser

Thr

Cys

Ile
Leu
Leu
Scr
60

Ser

Tyr

Phe

Thr

140

Phe

Leu

Ala

Gln

Ala
220

285

Asp

Leu

lle

45

Cys

Phe

Asn

Ile

Met

125

Phe

Val

Asn

Val

Val

205
Val

Ser
Asp
30

Val
Arg
Tyr
Phe
Ile
110
Asp
Leu
Met
Ser
Pro
190

Gln

Tle

Trp
15

Asn
Trp
Gly
Met
Phe
95

Asn
Thr
His
Asn
Phe
175
Ala

Leu

Trp

Met

Tyr

Met

Lecu

Phe

80

Cys

Val

Phe

Tle

Trp

160

Tle

Leu

ITle

Pro

885
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Cys Asp Phe Pro Arg Gly Trp Leu Tyr Phe Gln Ile Phe Tyr Val Ile
225 230 235 240
Thr Leu Ile Ala Leu Phe Ser Asn Phe Tyr Ile Gln Thr Tyr Lys Lys
245 250 256h
His Leu Val Ser Gln Lys Lys Glu Tyr His Gln Asn Gly Ser Val Ala
260 265 270
Ser Leu Asn Gly His Val Asn Gly Val Thr Pro Thr Glu Thr Ile Thr
275 280 285
His Arg Lys Val Arg Gly Asp
2902 95
<210>55
<211>6753
<212>DNA
<213> T filf
<220>
<221>CDS
<222>(513).. (1397)
<223> A5 AE{HF
<400>55
acggattaga agccgecgag cgggtgacag cccteegaag gaagactcte ctecegtgegt 60
cctegtecte accggtegeg ttecctgaaac geagatgtge ctegegecge actgeteega 120
acaataaaga ttctacaata ctagctttta tggttatgaa gaggaaaaat tggcagtaac 180
ctggececac aaaccttcaa atgaacgaat caaattaaca accataggat gataatgega 240
ttagtttttt ageccttattt ctggggtaat taatcagega agegatgatt tttgatctat 300
taacagatat ataaatgcaa aaactgcatt aaccacttta actaatactt tcaacatttt 360
cggtttgtat tacttcttat tcaaatgtaa taaaagtatc aacaaaaaat tgttaatata 420
cctctatact ttaacgtcaa ggagaaaaaa ccccggatcg gactactage agectgtaata 480
cgaclcacla tagggaatal laagcecllaca ta alg gag actl LLL aal tal aaa 533
Met Glu Thr Phe Asn Tyr Lys
1 5
cta aac atg tac ata gac tca tgg atg ggt ccc aga gat gag cgg gta 581
Leu Asn Met Iyr lle Asp Ser Irp Met Gly Pro Arg Asp Glu Arg Val
10 15 20
cag gga tgg ctg ctt ctg gac aac tac cct cca acc ttt geca cta aca 629
Gln Gly Trp Leu Leu Leu Asp Asn Tyr Pro Pro Thr Phe Ala Leu Thr
25 30 35
gtc atg tac ctg ctg atec gta tgg atg ggg ccc aag tac atg aga cac 677
Val Met Tyr Leu Leu Ile Val Trp Met Gly Pro Lys Tyr Met Arg His
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40 45 50 515}
aga cag ccg glg tet Lge cgg gegl cle cle Lig gle tac aal clg gge 725
Arg Gln Pro Val Ser Cys Arg Gly Leu Leu Leu Val Tyr Asn Leu Gly
60 65 70
ctc acg atc ttg tce tte tat atg ttec tat gag atg gtg tet get gtg 773
Leu Thr 1lle Leu Ser Phe Iyr Met Phe Iyr Glu Met Val Ser Ala Val
75 80 85
tgg cac ggg gat tat aac ttc ttt tge caa gac aca cac agt gca gga 821
Trp His Gly Asp Tyr Asn Phe Phe Cys Gln Asp Thr His Ser Ala Gly
90 95 100
gaa acc gat acc aag atc ata aat gtg ctg tgg tgg tac tac ttc tcc 869
Glu Thr Asp Thr Lys Ile Ile Asn Val Leu Trp Trp Tyr Tyr Phe Ser
105 110 115
aag ctc ata gag ttt atg gat acc ttc tte tte atec ctg cgg aag aac 917
Lys Leu Ile Glu Phe Met Asp Thr Phe Phe Phe Ile Leu Arg Lys Asn
120 125 130 135
aac cat caa atc acg ttt ctg cac atc tac cac cat gct age atg ctc 965
Asn His Gln Ilc Thr Phe Leu His Ile Tyr His His Ala Scr Mct Lcu
140 145 150
aac atc tgg tgg ttc gtc atg aac tgg gtg cce tgt ggt cac tce tac 1013
Asn Tle Trp Trp Phe Val Met Asn Trp Val Pro Cys Gly His Ser Tyr
155 160 165
ttt ggt gcc tce ctg aac age ttc atc cat gtc ctg atg tac tect tac 1061
Phe Gly Ala Ser Leu Asn Ser Phe Ile His Val Leu Met Tyr Ser Tyr
170 175 180
tat ggg ctc tct get gte ccg gee ttg cgg cce tat cta tgg tgg aag 1109
Tyr Gly Leu Ser Ala Val Pro Ala Leu Arg Pro Tyr Leu Trp Trp Lys
185 190 195
aaa lac ale aca caa gla cag clg att cag tte tLt Llg ace alg Lcece 1157
Lys Tyr Ile Thr Gln Val Gln Leu Ile Gln Phe Phe Leu Thr Met Ser
200 205 210 215
cag acg ata tgt gca gtc att tgg cca tgt gat ttc ccc aga ggg tgg 1205
Gln Thr lle Cys Ala Val lle Trp Pro Cys Asp Phe Pro Arg Gly Trp
220 225 230
ctg tat ttc cag ata ttc tat gtc atc aca ctt att gcec ctt tte tca 1253
Leu Tyr Phe Gln Ile Phe Tyr Val Ile Thr Leu Ile Ala Leu Phe Ser
2356 240 245
aac ttc tac att cag act tac aag aaa cac ctt gtt tca caa aag aag 1301
Asn Phe Tyr Ile Gln Thr Tyr Lys Lys His Leu Val Ser Gln Lys Lys

224
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250 255 260
gag lal cal cag aal gge tel gt getl tea Llg aal gge cal glg aat 1349
Glu Tyr llis Gln Asn Gly Ser Val Ala Ser Leu Asn Gly Ilis Val Asn
265 270 275

ggg gtg aca ccc acg gaa acc att aca cac agg aaa gtg agg ggg gac 1397
Gly Val Thr Pro Thr Glu Thr lle Thr His Arg Lys Val Arg Gly Asp
280 285 290 295
tgaaggatcc actagtaacg gccgecagtg tgetggaatt ctgecagatat ccagcacagt 1457
ggcggeecget cgagtctaga gggcccetteg aaggtaagee tatccctaac cetectecteg 1517
gtctcgatte tacgegtacc ggtcatcatce accatcacca ttgagtttaa acccgetgat 1577
cctagaggge cgecatcatgt aattagttat gtcacgetta cattcacgece ctccccccac 1637
alcegelela accgaaaagg aaggagllag acaacclgaa glcetaggtlee ctatttattt 1697
ttttatagtt atgttagtat taagaacgtt atttatattt caaatttttc ttttttttct 1757
gtacagacge gtgtacgeat gtaacattat actgaaaacc ttgettgaga aggttttggg 1817
acgctcgaag getttaattt gcaagetgeg gecctgeatt aatgaatcgg ccaacgegeg 1877
gggagaggeg gtttgegtat tgggegetet tecgettect cgetcactga ctecgetgege 1937
tcggtecgtte ggetgeggeg ageggtatca getcactcaa aggeggtaat acggttatcce 1997
acagaatcag gggataacgc aggaaagaac atgtgagcaa aaggccagca aaagcccagg 2057
aaccglaaaa aggeegegll getlggeglit ticcalagge Lecgecceecee Lgacgageal 2117
cacaaaaatc gacgctcaag tcagaggtgg cgaaacccga caggactata aagataccag 2177
gegtttecee ctggaagete cctegtgege tetecetgtte cgaceetgee gettaccgga 2237
tacctgtceg cettteteee ttegggaage gtggegettt ctcatagete acgetgtagg 2297
tatctcagtt cggtgtaggt cgttcgetce aagectggget gtgtgecacga acccccegtt 2357
cagceegace getgegeett atececggtaac tatcegtettg agtceccaacce ggtaagacac 2417
gacttatcge cactggecage ageccactggt aacaggatta gcagagegag gtatgtagge 2477
ggtgctacag agttcttgaa gtggtggcct aactacggcet acactagaag gacagtattt 2537
ggtatctgeg ctctgetgaa geccagttace ttcggaaaaa gagttggtag ctecttgatcce 2597
ggcaaacaaa ccaccgetgg tageggtggt ttttttgttt gcaagcageca gattacgege 2657
agaaaaaaag galclcaaga agatcecelilg atettitetlta cggggletga cgeleaglgg 2717
aacgaaaact cacgttaagg gattttggtc atgagattat caaaaaggat cttcacctag 2077
atccttttaa attaaaaatg aagttttaaa tcaatctaaa gtatatatga gtaaacttgg 2837
tctgacagtt accaatgett aatcagtgag gcacctatcet cagegatctg tctatttegt 2897
tcatccatag ttgcctgact ccccgtegtg tagataacta cgatacggga gecgettacca 2957
tctggeecca gtgetgecaat gataccgega gacccacget caccggetcece agatttatca 3017
gcaataaacc agceccagecgg aagggecgag cgcecagaagtg gtcectgeaac tttatcecegee 3077
Lccatlecagl clattaallg Llgecgggaa gelagaglaa glagitlegee aglitaatagl 3137
ttgegecaacg ttgttgecat tgetacagge atcgtggtgt cacgetecgte gtttggtatg 3197
gcttecatteca geteceggtte ccaacgatca aggegagtta catgatccce catgttgtge 3257
aaaaaagcgg ttagetcctt cggtectecg ategttgtca gaagtaagtt ggecgeagtg 3317
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ttatcactca tggttatgge agcactgecat aattctctta ctgtcatgee atccgtaaga 3377
Lgetlttlelg tgaclgglga glaclcaace aaglcallcl gagaalaglg lalgeggega 3437
ccgagttget cttgececegge gtcaacacgg gataataccg cgceccacatag cagaacttta 3497
aaagtgetca tcattggaaa acgttcttcg gggegaaaac tctcaaggat cttaccgetg 3557
ttgagatcca gttcgatgta acccactcgt gcacccaact gatcttcage atcttttact 3617
ttcaccagcg tttctgggtg agcaaaaaca ggaaggcaaa atgccgcaaa aaagggaata 3677
agggcegacac ggaaatgttg aatactcata ctettecttt ttcaatatta ttgaagcatt 3737
tatcagggtt attgtctcat gageggatac atatttgaat gtatttagaa aaataaacaa 3797
ataggggttc cgegecacatt tccccecgaaaa gtgceccacctg acgtctaaga aaccattatt 3857
atcatgacat taacctataa aaataggcgt atcacgaggce cctttcgtet tcaagaaatt 3917
cggtcgaaaa aagaaaagga gagggcecaag agggagggea ttggtgacta ttgagecacgt 3977
gaglatacgl gallaagcac acaaaggeag clilggaglal glcetlglitall aatlltlcacag 4037
gtagttctgg tccattggtg aaagtttgecg gcttgcagag cacagaggcecc gcecagaatgtg 4097
ctctagatte cgatgetgac ttgetgggta ttatatgtgt geccaataga aagagaacaa 4157
ttgaccecggt tattgcaagg aaaatttcaa gtcttgtaaa agcatataaa aatagttcag 1217
gcactccgaa atacttggtt ggecgtgtttc gtaatcaacc taaggaggat gttttggetc 4277
tggtcaatga ttacggcatt gatatcgtcc aactgcacgg agatgagtcg tggcaagaat 4337
accaagagtt cctcggtttg ccagttatta aaagactcgt atttccaaaa gactgcaaca 4397
Ltaclaclecag tgcagcelilca cagaaacclce attcglital tecclttlglil gallcagaag 4457
caggtgggac aggtgaactt ttggattgga actcgatttc tgactgggtt ggaaggcaag 4517
agageccccega gagettacat tttatgttag ctggtggact gacgecagaa aatgttggtg 4577
atgcgettag attaaatgge gttattggtg ttgatgtaag cggaggtgtg gagacaaatg 4637
gtgtaaaaga ctctaacaaa atagcaaatt tcgtcaaaaa tgctaagaaa taggttatta 4697
ctgagtagta tttatttaag tattgtttgt gecacttgeee tagettatcg atgataaget 4757
gtcaaagatg agaattaatt ccacggacta tagactatac tagatactcc gtctactgta 4817
cgatacactt ccgectcaggt ccttgtectt taacgaggcc ttaccactct tttgttactce 4877
tattgatcca gctcagcaaa ggcagtgtga tctaagattc tatcttcgeg atgtagtaaa 4937
actagctaga ccgagaaaga gactagaaat gcaaaaggca cttctacaat ggectgceccatce 4997
altattlatlce gatlglgacge Lgecagellcl caatlgatatll cgaatacgel Lilgaggagaltl 5057
acagcctaat atccgacaaa ctgttttaca gatttacgat cgtacttgtt acccatcatt 5117
gaattttgaa catccgaacc tgggagtttt ccctgaaaca gatagtatat ttgaacctgt 5177
ataataatat atagtctage gctttacgga agacaatgta tgtatttcgg ttcctggaga 5237
aactattgeca tctattgecat aggtaatctt gcacgtcgeca tccceggttc attttctgeg 5297
tttccatctt gcacttcaat agcatatctt tgttaacgaa gcatctgtge ttcattttgt 5357
agaacaaaaa tgcaacgega gagcgetaat ttttcaaaca aagaatctga getgeatttt 5417
Lacagaacag aaalgcaacg cgaaagegel atiltllaccaa cgaagaalcel glgettecall 5477
tttgtaaaac aaaaatgcaa cgcgacgaga gcgetaattt ttcaaacaaa gaatctgage 5537
tgeattttta cagaacagaa atgcaacgeg agagegetat tttaccaaca aagaatctat 5597
acttettttt tgttctacaa aaatgcatcc cgagagecget atttttctaa caaagcatct 5657
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tagattactt tttttctecet ttgtgegete tataatgcag tctcttgata actttttgea 5717
clglagglcece gllaagglla gaagaaggel actitgglgl cltatttictle Liccataaaa 5777
aaagcctgac tccacttcce gegtttactg attactageg aagetgeggg tgecatttttt 5837
caagataaag gcatccccega ttatattcta taccgatgtg gattgegeat actttgtgaa 5897
cagaaagtga tagcgttgat gattcttcat tggtcagaaa attatgaacg gtttcttcta 5957
ttttgtctct atatactacg tataggaaat gtttacattt tcgtattgtt ttcgattcac 6017
tctatgaata gttcttacta caattttttt gtctaaagag taatactaga gataaacata 6077
aaaaatgtag aggtcgagtt tagatgcaag ttcaaggage gaaaggtgga tgggtaggtt 6137
atatagggat atagcacaga gatatatagc aaagagatac ttttgagcaa tgtttgtgga 6197
agcggtattc gcaatgggaa gcectccaccee ggttgataat cagaaaagcece ccaaaaacag 6257
gaagattgta taagcaaata tttaaattgt aaacgttaat attttgttaa aattcgegtt 6317
aaallltllgl taaatcagel cattittlaa cgaatagecee gaaalceggea aaatlcccetlla 6377
taaatcaaaa gaatagaccg agatagggtt gagtgttgtt ccagtttcca acaagagtcc 6437
actattaaag aacgtggact ccaacgtcaa agggcgaaaa agggtcectate agggegatgg 6497
cccactacgt gaaccatcac cctaatcaag ttttttgggg tcgaggtgee gtaaagcagt 6557
aaatcggaag ggtaaacgga tgecccccatt tagagettga cggggaaage cggegaacgt 6017
ggcgagaaag gaagggaaga aagcgaaagg agcegggggct agggeggtgg gaagtgtagg 6677
ggtcacgetg ggecgtaacca ccacacccge cgegettaat ggggegetac agggegegtg 6737
gggalgatcee actlagtl 6753
<210>56
<211>295
<212>PRT
<213> AT filf
<400>56
Met Glu Thr Phe Asn Tyr Lys Leu Asn Met Tyr Ile Asp Ser Trp Met
1 5 10 15
Gly Pro Arg Asp Glu Arg Val Gln Gly Trp Leu Leu Leu Asp Asn Tyr

20 25 30
Pro Pro Thr Phe Ala l.eu Thr Val Met Tyr l.eu l.eu Tle Val Trp Met
35 10 15
Gly Pro Lys Tyr Met Arg His Arg Gln Pro Val Ser Cys Arg Gly Leu
50 55 60
Leu Leu Val Tyr Asn Leu Gly Leu Thr Ile Leu Scr Phe Tyr Met Phe
65 70 75 80
Tyr Glu Met Val Ser Ala Val Trp Illis Gly Asp Tyr Asn Phe Phe Cys
85 90 95
Gln Asp Thr His Ser Ala Gly Glu Thr Asp Thr Lys Ile Ile Asn Val
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Leu Trp

Phe Phe
130

Tyr His

145

Val Pro

His Val

Arg Pro

Gln Phe
210

Cys Asp

225

Thr Lcu

Ilis Leu

Ser Leu

His Arg
290

<210>57
<211>664
<212>DNA

Trp

115

Tle

His

Cys

Leu

Tyr

195

Phe

Phe

Tle

Val

Asn
275

5

<213> W fidh

<220>
<221>CDS

100
Tyr Tyr

leu Arg

Ala Ser

Gly His
165

Met Tyr

180

Leu Trp

Leu Thr

Pro Arg

Ala Lcu
245

Ser Gln

260

Gly His

Val Arg

222> (513).. (1304)
223> A5 LN

<400>57

Phe

Met
150
Scer
Ser
Trp
Met
Gly
230
Phe
Lys

Val

Gly

Ser

Asn

135

Leu

Tyr

Tyr

Lys

Ser

215

Trp

Scr

Lys

Asn

Asp
295

Lys
120
Asn
Asn
Phe
Tyr
Lys
200
Gln
Leu
Asn

Glu

Gly
280

105
Leu Ile

His Gln

lle Trp

Gly Ala
170

Gly Leu

185

Tyr Tle

Thr Ile

Tyr Phe

Phe Tyr
250

Tyr Ilis

265

Val Thr

Glu
Tle
Trp
155
Scr

Ser

Thr

Gln
235
Tle
Gln

Pro

acggallaga agcecgeegag cggglgacag ccecelecgaag

cctcgtce

tc

accggtcgecg ttcctgaaac

gcagatgtgc

acaataaaga ttctacaata ctagctttta tggttatgaa

ctggececee

ac

aaaccttcaa atgaacgaat

caaattaaca

228

Phe Met
125

Thr Phe

140

Phe Val

Leu Asn
Ala Val
Gln Val
205
Ala Val
220
lle Phe
Gln Thr

Asn Gly

Thr Glu
285

110
Asp

l.eu

Met

Scr

Pro

190

Gln

Ile

Tyr

Tyr

Ser

270
Thr

gaagaclclce

ctcgegecge

gaggaaaaat

accataggat

Thr Phe

His Tle

Asn Trp
160

Phe Ilc

175

Ala Leu

Leu Tle

Trp Pro

Val lle
240

Lys Lys

255

Val Ala

Ile Thr

cleeglgegtl
actgctccga
tggcagtaac
gataatgcga

60

120
180
240



CN 1930277 B

F o3 *E

104/257 T

ttagtttttt
Laacagatlal
cggtttgtat
cctetatact

cgactcacta

gtt cag tcc
Val Gln Ser
10
gac cca tgg
Asp Pro Trp
25

cte cte tat
Leu Leu Tyr
40

agg gaa cca
Arg Glu Pro

atg gtc tgc
Met Val Cys

ttg ctg tct

Leu Leu Ser

Lcc aag glc
Ser Lys Val
120

aag aac agt

Lys Asn Ser

atc ttc aac
Ile Phe Asn

tte tte ate
Phe Phe Ile

agccettattt
alaaalgcaa
tacttcttat
ttaacgtcaa

tagggaatat

ctggggtaat taatcagcga agcecgatgatt tttgatctat
aaaclgcall aaccaclitla acltaatactltl Lcaacatlll
tcaaatgtaa taaaagtatc aacaaaaaat tgttaatata
ggagaaaaaa ccccggateg gactactage agetgtaata
taagcttaca ta atg gct tca aca tgg caa agce
Met Ala Ser Thr Trp Gln Ser
1 5

atg cgc cag tgg att tta gag aat gga gat aaa agg aca
Met Arg Gln Trp Ile Leu Glu Asn Gly Asp Lys Arg Thr

15 20

cta ctg gtc tac tcc cct atg cca gtg gee att ata tte
Leu Leu Val Tyr Ser Pro Met Pro Val Ala Ile Ile Phe

30 35

ctt ggt gtg gtc tgg get ggg cce aag ctg atg aaa cge
Leu Gly Val Val Trp Ala Gly Pro Lys Leu Met Lys Arg

45

50 55

gtt gat ctc aag gct gta ctc att gtc tac aac ttc gcc
Val Asp Lcu Lys Ala Val Leu Ilc Val Tyr Asn Phce Ala

60

65 70

ctg tct gtc tac atg ttc cat gag ttc ttg gtc acg tcc
l.eu Ser Val Tyr Met Phe His Glu Phe l.eu Val Thr Ser

75

80 85

aac tac agt tac ctg tgt caa cct gtg gat tac agc act

Asn Tyr Ser Tyr Leu Cys Gln Pro Val Asp Tyr Ser Thr

95 100

r gcg atg agg atg gecc aaa gta tge tgg tgg ttt tte ttc

Ala Met Arg Met Ala Lys Val Cys Trp Trp Phe Phe Phe

110 115

ala gaa Llg gcl gac acg glg Llc Llec alce clg agg aag
Ile Glu Leu Ala Asp Thr Val Phe Phe Ile Leu Arg Lys

125 130 135
cag ctg act ttc ctg cat gtc tat cac cat ggc acc atg
Gln Leu Thr Phe Leu His Val lyr His His Gly Thr Met

140

145 150

tgg tgg gca ggg gtec aag tat ctg get gga gge caa tceg
Trp Trp Ala Gly Val Lys Tyr Leu Ala Gly Gly Gln Ser

155

160 165

ggc ctg cte aat acce ttt gtg cac atc gtg atg tac tct
Gly Leu Leu Asn Thr Phe Val His Ile Val Met Tyr Ser

229

300
360
420
480
533

581

629

677

725

773

821

869

917

965

1013

1061
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170 175 180
tac tac gga clg gel gee clg ggg cel cac acg cag aag tac tla Lgg 1109
Tyr Tyr Gly Leu Ala Ala Leu Gly Pro Ilis Thr Gln Lys Tyr Leu Trp
185 190 195
tgg aag cge tat ctg acc tca ctg cag ctg ctc cag ttt gte ctg ttg 1157
Trp Lys Arg lyr Leu Thr Ser Leu Gln Leu Leu Gln Phe Val Leu Leu
200 205 210 215
acc act cac act ggec tac aac ctc ttc act gag tgt gac ttc ccg gac 1205
Thr Thr His Thr Gly Tyr Asn Leu Phe Thr Glu Cys Asp Phe Pro Asp
220 225 230
tcc atg aac gect gtg gtg ttt gee tac tgt gtec agt cte att get cte 1253
Ser Mel Asn Ala Val Val Phe Ala Tyr Cys Val Ser Leu Ile Ala Leu
235 240 245
ttec age aac ttc tac tat cag age tac ctc aac agg aag age aag aag 1301
Phe Ser Asn Phe Tyr Tyr Gln Ser Tyr Leu Asn Arg Lys Ser Lys Lys
250 255 260

aca taaggatcca ctagtaacgg ccgccagtgt gectggaattc tgcagatatc 1354
Thr
calcacaclg geggeegele gagealgeal clagagggee gealcalgla alttagllalg 1414
tcacgcttac attcacgccc tccccccaca tceccecgetctaa ccgaaaagga aggagttaga 1474
caacctgaag tctaggtccee tatttatttt tttatagtta tgttagtatt aagaacgtta 1534
tttatatttc aaatttttet tttttttctg tacagacgecg tgtacgcatg taacattata 1594
ctgaaaacct tgcttgagaa ggttttggga cgctcgaagg ctttaatttg cggccctgea 1654
ttaatgaatc ggccaacgeg cggggagagg cggtttgegt attgggeget ctteegette 1714
ctcgetecact gactcgetge geteggtegt tecggetgegg cgageggtat cagcetcacte 1774
aaaggcecggta atacggttat ccacagaatc aggggataac gcaggaaaga acatgtgagce 1834
aaaaggccag caaaagccca ggaaccgtaa aaaggecgeg ttgetggegt tttteccatag 1894
gcteegeecee ccectgacgage atcacaaaaa tcgacgetca agtcagaggt ggecgaaacce 1954
gacaggacla laaagalacc aggegllitlce cceelggaage Lecceleglge geletleelgl 2014
tcecgaccetg ccgettaccg gatacctgtce cgectttete cecttecgggaa gegtggeget 2074
ttctcatage tcacgetgta ggtatctcag ttcecggtgtag gtegtteget ccaagetggg 2134
ctgtgtgecac gaacccceeg ttcagececga ccgetgegee ttatceggta actatcegtet 2191
tgagtccaac ccggtaagac acgacttatc gccactggca gcagccactg gtaacaggat 2254
tagcagagcg aggtatgtag gcggtgectac agagttcttg aagtggtgge ctaactacgg 2314
ctacactaga aggacagtat ttggtatctg cgectectgetg aagecagtta ccttcecggaaa 2374
aagagllggl agceleligal ccecggcecaaaca aaccaccgel gglagegglg glititiigl 2434
ttgcaagcag cagattacgc gcagaaaaaa aggatctcaa gaagatcctt tgatcttttc 2494
tacggggtect gacgctcagt ggaacgaaaa ctcacgttaa gggattttgg tcatgagatt 2554
atcaaaaagg atcttcacct agatcctttt aaattaaaaa tgaagtttta aatcaatcta 2614
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aagtatatat gagtaaactt ggtctgacag ttaccaatge ttaatcagtg aggcacctat 2674
clcagegatle Lgletattile gllcalceccal agllgeelga clecceegleg Lglagataac 2734
tacgatacgg gagcgcttac catctggceccc cagtgetgeca atgataccge gagacccacg 2794
ctcaccgget ccagatttat cagcaataaa ccagcecagece ggaagggeceg agegeagaag 2854
tggtcetgea actttateecg cectecatteca gtectattaat tgttgeecggg aagetagagt 2914
aagtagttcg ccagttaata gtttgcgcaa cgttgttgge attgctacag gcatcgtggt 2974
gtcactctcg tecgtttggta tggettcatt cageteceggt tecccaacgat caaggegagt 3034
tacatgatcc cccatgttgt gcaaaaaage ggttagetcece ttcecggtecte cgatcecgttgt 3094
cagaagtaag ttggccgecag tgttatcact catggttatg gcagcactge ataattctcet 3154
tactgtcatg ccatccgtaa gatgetttte tgtgactggt gagtactcaa ccaagtcatt 3214
ctgagaatag tgtatgcgge gaccgagttg ctettgeeceg gegtcaatac gggataatag 3274
Lglatcacal agcagaacll laaaaglgel calcallgga aaacgllcll cggggegaaa 3334
actctcaagg atcttaccgce tgttgagatc cagttcgatg taacccactc gtgcacccaa 3394
ctgatcttca gecatctttta ctttcaccag cgtttetggg tgagcaaaaa caggaaggea 3454
aaatgccgeca aaaaagggaa taagggegac acggaaatgt tgaatactca tactcttcect 3511
ttttcaatgg gtaataactg atataattaa attgaagctc taatttgtga gtttagtata 3574
catgcattta cttataatac agttttttag ttttgctgge cgecatcttect caaatatget 3634
tcccageetg cttttetgta acgttcaccee tctaccttag catcceccttee ctttgecaaat 3694
aglcelelle caacaatlaal aalglcagal cclglagaga ccacalcale cacgglicla 3754
tactgttgac ccaatgcgtc tcccttgtca tctaaaccca caccgggtgt cataatcaac 3814
caatcgtaac cttcatctet tccacccatg tcectetttgag caataaagec gataacaaaa 3874
tectttgtege tettcecgecaat gtcaacagta cccttagtat attctccagt agatagggag 3934
cccttgcatg acaattctgce taacatcaaa aggcctctag gttcctttgt tacttcttct 3994
gecegeetget tcaaaccget aacaatacct gggeccacca caccgtgtge attcecgtaatg 4054
tctgeececatt ctgetattet gtatacaccce gecagagtact gcaatttgac tgtattacca 4114
atgtcagcaa attttctgte ttcgaagagt aaaaaattgt acttggegga taatgecttt 4174
agcggettaa ctgtgececete catggaaaaa tcagtcaaga tatccacatg tgtttttagt 4234
aaacaaattt tgggacctaa tgcttcaact aactccagta attccttggt ggtacgaaca 4294
Lccaalgaag cacacaagll tglitgeltl Leglgealga Lallaaalag cllggecagea 4354
acaggactag gatgagtagc agcacgttcc ttatatgtag ctttcgacat gatttatctt 4414
cgttteetge aggtttttgt tcectgtgecagt tgggttaaga atactgggea atttcatgtt 4474
tcttcaacac tacatatgeg tatatatacc aatctaagtc tgtgetectt ccettegttet 1531
tccttectgtt cggagattac cgaatcaaaa aaatttcaaa gaaaccgaaa tcaaaaaaaa 4594
gaataaaaaa aaaatgatga attgaattga aaagctagct tatcgatgat aagctgtcaa 4654
agatgagaat taattccacg gactatagac tatactagat actccgtcta ctgtacgata 4714
cacllcegel cagglecellg tecelltaacg aggecetltlace actetitigl tactcectlatllg 4774
atccagctca gcaaaggcag tgtgatctaa gattctatct tcgcgatgta gtaaaactag 41834
ctagaccgag aaagagacta gaaatgcaaa aggcacttct acaatggcetg ccatcattat 4894
tatccgatgt gacgectgeag cttectcaatg atattcecgaat acgetttgag gagatacage 4954
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ctaatatccg acaaactgtt ttacagattt acgatcgtac ttgttaccca tcattgaatt 5014
Llgaacalcce gaacclggga glitlccelg aaacagalag tatatllgaa cclglataal 5074
aatatatagt ctagcgcttt acggaagaca atgtatgtat ttcggttcct ggagaaacta 5134
ttgeatetat tgeataggta atcttgeacg tegeatccee ggttecatttt ctgegtttee 5194
atcttgcact tcaatagcat atctttgtta acgaagcatc tgtgettcat tttgtagaac 5254
aaaaatgcaa cgcgagagcecg ctaatttttc aaacaaagaa tctgagctge atttttacag 5314
aacagaaatg caacgcgaaa gecgetatttt accaacgaag aatctgtget tcatttttgt 5374
aaaacaaaaa tgcaacgega cgagageget aatttttcaa acaaagaatce tgagetgeat 5434
ttttacagaa cagaaatgca acgcecgagage getattttac caacaaagaa tctatacttce 5494
ttttttgttc tacaaaaatg catcccgaga gecgetatttt tctaacaaag catcttagat 5554
tacttttttt ctcetttgtg cgetctataa tgecagtctet tgataacttt ttgcactgta 5614
gglcegllaa ggllagaaga aggeltaclil gglgletatl Lilclcellcca Laaaaaaagce 5674
ctgactccac ttcccgegtt tactgattac tagcgaagect gegggtgecat tttttcaaga 5734
taaaggcatc cccgattata ttcectataccg atgtggattg cgecatacttt gtgaacagaa 5794
agtgatagcg ttgatgattc ttcattggtc agaaaattat gaacggtttc ttctattttg 5851
tctctatata ctacgtatag gaaatgttta cattttecgta ttgttttcga ttcactctat 5914
gaatagttct tactacaatt tttttgtcta aagagtaata ctagagataa acataaaaaa 5974
tgtagaggtc gagtttagat gcaagttcaa ggagcgaaag gtggatgggt aggttatata 6034
gggalalage acagagalal alagcaaaga galacllllg agcaalglil glggaagegg 6094
tattcgcaat gggaagctcc accccggttg ataatcagaa aagccccaaa aacaggaaga 6154
ttgtataage aaatatttaa attgtaaacg ttaatatttt gttaaaattc gegttaaatt 6214
tttgttaaat cagctcattt tttaacgaat agcccgaaat cggcaaaatc ccttataaat 06274
caaaagaata gaccgagata gggttgagtg ttgttccagt ttccaacaag agtccactat 6334
taaagaacgt ggactccaac gtcaaagggce gaaaaagggt ctatcaggge gatggeccac 6394
tacgtgaacc atcaccctaa tcaagttttt tggggtcecgag gtgceccgtaaa gecagtaaatce 06454
ggaagggtaa acggatgeccce ccatttagag cttgacggegg aaagccggeg aacgtggega 6514
gaaaggaagg gaagaaageg aaaggagegeg gggetagegge ggtgggaagt gtaggeggtca 6574
cgetgggegt aaccaccaca cccgeecgege ttaatgggge getacaggge gegtgeggegat 6634
gatccactag t 6645
<210>58
<211>261
C212>PRT
<213> ML fif
<400>58



CN 1930277 B

F

7

=

108/257 11

Met
Gly
Leu
65h

His
Gln
Val
Val
Val
145
Tyr
Val
His
Leu
Thr
225

Cys

Leu

Pro

Pro

50

lle

Glu

Pro

Cys

Phe

130

Tyr

Leu

Ilis

Thr

Leu

210

Glu

Val

Asn

<210>59
<211>1077
<212>DNA

213> R RE B

<220>

<221>CDS
<222>(D).. (1077)

Val
35

l.ys
Val
Phe
Val
Trp
115
Phe
His
Ala
Ile
Gln
195
Gln
Cys

Ser

Arg

20
Ala

l.eu

Tyr

Leu

Asp

100

Trp

Ile

His

Gly

Val

180

Lys

Phe

Asp

Leu

Lys
260

Ile
Met
Asn
Val
85

Tyr
Phe
Leu
Gly
Gly
165
Met
Tyr
Val
Phe
Tle

245

Ser

Ile

Phe
70

Thr
Ser
Phe
Arg
Thr
150
Gln
Tyr
Leu
Leu
Pro
230

Ala

Lys

Phe

Arg

55

Ala

Scr

Thr

Phe

135

Met

Scr

Ser

Trp

Leu

215

Asp

Leu

Lys

Leu

40

Arg

Met

Leu

Ser

Ser

120

lle

Phe

Tyr

Trp

200

Thr

Ser

Phe

Thr

25

Leu

Glu

Val

Leu

Pro

105

Lys

Asn

Phe

Phe

Tyr

185

Lys

Thr

Met

Ser

Tyr

Pro

Cys

Scr

90

Leu

Val

Ser

Asn

Tle

170

Gly

Arg

His

Asn

Asn
250

233

Leu
Val
Leu
75

Asn
Ala
Tle
Gln
Trp
155
Gly
Leu
Tyr
Thr
Ala

235
Phe

Gly
Asp
60

Ser
Tyr
Met
Glu
Leu
110
Trp
Leu
Ala
Leu
Gly
220

Val

Tyr

Val

45

l.eu

Val

Scr

Arg

Leu

125

Thr

Ala

Leu

Ala

Thr

205

Val

Tyr

30
Val

Tyr

Tyr

Met

110

Ala

Phe

Gly

Asn

Leu

190

Ser

Asn

Phe

Gln

Trp

Ala

Met

Leu

95

Ala

Asp

Leu

Val

Thr

175

Gly

Leu

Leu

Ala

Ser
255

Ala

Val

Phe

80

Cys

Lys

Thr

His

Lys

160

Phe

Pro

Gln

Phe

Tyr

240
Tyr
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<223> A5 ZEAHI
<400>59
atg tgc tca tca ccg ccg tca caa tcc aaa aca aca tcc ctc cta gca 48
Met Cys Ser Ser Pro Pro Ser GIln Ser lLys Thr Thr Ser l.eu l.eu Ala
1 ) 10 15
cgg tac acc acc gcc gcc cte ctec ctc ctc acc ctc aca aca tgg tgc 96
Arg Tyr Thr Thr Ala Ala Leu Leu Leu Leu Thr Leu Thr Thr Trp Cys

20 25 30
cac ttc gcc ttc cca gecc geec acc gec aca ccc gge ctec acc gec gaa 144
His Phe Ala Phe Pro Ala Ala Thr Ala Thr Pro Gly Leu Thr Ala Glu

35 40 45
alg cac lcee tac aaa gle cca cle ggl cle ace gla tie tac clg clg 192
Met His Ser Tyr Lys Val Pro Leu Gly Leu Thr Val Phe Tyr Leu Leu
50 515} 60
agt cta ccg tca cta aag tac gtt acg gac aac tac ctt gcc aaa aag 210
Ser Leu Pro Ser Leu Lys Tyr Val Thr Asp Asn lyr Leu Ala Lys Lys
65 70 75 80
tat gat atg aag tca ctc cta acg gaa tca atg gtg ttg tac aat gtg 288
Tyr Asp Met Lys Ser Leu Leu Thr Glu Ser Met Val Leu Tyr Asn Val
85 90 95

gcg caa gtg ctg cte aat ggg tgg acg gtg tat geg att gtg gat geg 336
Ala Gln Val Leu Leu Asn Gly Trp Thr Val Tyr Ala Ile Val Asp Ala

100 105 110
gtg atg aat aga gac cat ccg ttt att gga agt aga agt ttg gtt ggg 384
Val Mct Asn Arg Asp His Pro Phe Ilc Gly Scer Arg Scr Leu Val Gly

115 120 125
gcg geg ttg cat agt ggg age tcg tat geg gtg tgg gtt cat tat tgt 432
Ala Ala Leu His Ser Gly Ser Ser Tyr Ala Val Trp Val His Tyr Cys
130 135 140
gat aag tat ttg gag ttc ttt gat acg tat ttt atg gtg ttg agg ggg 480
Asp L.ys Tyr lLeu Glu Phe Phe Asp Thr Tyr Phe Met Val l.eu Arg Gly
115 150 §515) 160
aaa atg gac cag gtc tcc ttc ctc cac atc tac cac cac acg acc ata 528
Lys Met Asp Gln Val Ser Phe Leu His Ile Tyr His His Thr Thr Ile
165 170 175

geg lgg gea Lgg lgg ale gee cle cge Lie tee cee ggl gga gac atlt 576
Ala Trp Ala Trp Trp Ile Ala Leu Arg Phe Ser Pro Gly Gly Asp Ile

180 18h 190
tac ttc ggg geca cte cte aac tcece atc atec cac gtc cte atg tat tcecce 624

234
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Tyr Phe

tac tac
Tyr Tyr
210
ctg act
Leu Thr
225
grg tat
Gly Cys

gag aca
Glu Thr

gtg ttt
Val Phe

cga tcce
Arg Ser
290
aat gat
Asn Asp
305
ata tcg
Ile Ser

gga aag
Gly Lys

cgt gtt
Arg Val

<210>60

<211>358
<212>PRT
<2135 fBUEIRFE T

<400>60

Gly
195
gce
Ala

caa
Gln

acg
Thr

cag
Gln

gag
Glu
275
tat
Tyr

gat
Asp

gag
Glu

ttg

Leu

act
Thr
355

Ala

ctt

l.eu

gct
Ala

get
Gly

cel

Pro S

260
atg
Met

tcg

Ser

288
Gly

ggt
Gly

gtg
Val
340
ggt
Gly

Leu

gce
Ala

caa
Gln

tat
Tyr
245
agl

gtt
Val

aag

Lys

aat

Asn

gcg
Ala
325
gct
Ala

gce
Ala

Leu

cta

l.eu

tta
Leu
230
act
Thr

Lia

Leu

agt

Ser

aag

Lys

aat
Asn
310
aag

Lys

acg

Thr

atg
Met

Asn

ctc
l.eu
215
ttg

Leu

cat
His

g8a
Gly

ttg

Leu

aac
Asn
295
gag
Glu

gag
Glu

gC8
Ala

tag

Ser
200
aag

l.ys

caa
Gln

tac

Tyr

acg
Thr

ttt
Phe
280
aag

Lys

gat

Asp

Val

agt

Ser

Tle Ile His

gtc
Val

ttc
Phe

tat
Tyr

tat
Tyr
265
gta
Val

tca

Ser

caa

Gln

gtg
Val

aag
Lys
345

agt

Ser

aca
Thr

cat
His
250
tat
Tyr

cte

Leu

gga
Gly

tgt
Cys

g88g
Gly
330
gct
Ala

235

tgt
Cys

agt
Ser
235
acg
Thr

Lic
Phe

ttt
Phe

gga
Gly

cac
His
315
cat
His

gta
Val

Val

cCca
Pro
220
gtg
Val

adg

Lys

Lgtl
Cys

tce

Ser

aag
Lys
300
aag

Lys

gea

Ala

aag

Lys

Leu
205

tegg
Trp

gtg
Val

cat
His

Lgtl
Cys

atc
lle
285
gat
Asp

gct
Ala

gCcg
Ala

agg
Arg

Met

aaa

l.ys

gtt
Val

gLa
Gly

g8a
Gly
270
ttt
Phe

age

Ser

atg
Met

aag

Lys

aag
Lys
350

Tyr

cga

Arg

tat
Tyr

8CH
Ala
2565
gLg
Val

tat
Tyr

aag

Lys

aag

Lys

gat
Asp
335
gga
Gly

Ser

tac

acg
Thr
240
gat
Asp

cag
Gln

aaa

Lys

aag

Lys

gat
Asp
320
gct
Ala

act

Thr

672

720

768

816

861

912

960

1008

1056

1077
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Met
1
Arg
His
Met
Ser
65
Tyr
Ala
Val
Ala
Asp
145
l.ys
Ala
Tyr
Tyr
Leu
225
Gly
Glu
Val

Arg

Asn

Cys
Tyr
Phe
His
50

Leu
Asp
Gln
Met
Ala
130

Lys

Met

Phe
Tyr
210
Thr
Cys
Thr
Phe
Ser

290
Asp

Ser
Thr
Ala
35

Ser
Pro
Met
Val
Asn
115
Leu
Tyr
Asp
Ala
Gly
195
Ala
Gln
Thr
Gln
Glu
275

Tyr

Asp

Ser
Thr
20

Phe
Tyr
Ser
Lys
Leu
100
Arg
His
Leu
Gln
Trp
180
Ala
Leu
Ala
Gly
Pro
260
Mct

Ser

Gly

Pro

Ala

Pro

Lys

Leu

Ser

85

Leu

Asp

Ser

Glu

Val

165

Trp

Leu

Ala

Gln

Tyr

215

Ser

Val

Lys

Asn

Pro

Ala

Ala

Val

Lys

70

Leu

Asn

His

Gly

Phe

150

Ser

Ile

Leu

Leu

Leu

230

Thr

Leu

Scr

Lys

Asn

Ser
Leu
Ala
Pro
55

Tyr
Leu
Gly
Pro
Ser
135
Phe
Phe
Ala
Asn
Leu
215
Leu
His
Gly
Leu
Asn

295
Glu

Gln
Leu
Thr
40

Leu
Val
Thr
Trp
Phe
120
Ser
Asp
l.eu
Leu
Scr
200
Lys
Gln
Tyr
Thr
Phe
280

Lys

Asp

Ser

Leu

25

Ala

Gly

Thr

Glu

Thr

105

Tle

Tyr

Thr

His

185

Tle

Val

Phe

Tyr

Tyr

265

Val

Ser

Gln

236

Lys
10

Leu
Thr
Leu
Asp
Ser
90

Val
Gly
Ala

Tyr

Tle
170

Phe S

Tle

Ser

Thr

His

250

Tyr

Leu

Gly

Cys

Thr

Thr

Pro

Thr

Asn

75

Met

Tyr

Ser

Val

Phe

155
Tyr

His

Cys

Ser

235

Thr

Phe

Phe

Gly

His

Thr
Leu
Gly
Val
60

Tyr
Val
Ala
Arg
Trp
140

Met

His

Pro G

Val

Pro

220

Val

lys

Cys

Scr

Lys

300
Lys

Ser
Thr
Leu
45

Phe
Leu
Leu
Ile
Ser
125
Val

Val

His

Lcu
205
Trp

Val

His

Cys

Tle

285

Asp

Ala

Leu
Thr
30

Thr
Tyr
Ala
Tyr
Val
110
Leu
His
Leu
Thr
Gly
190
Mct
Lys
Val
Gly
Gly
270
Phe

Ser

Met

Leu

15

Trp

Ala

Leu

Lys

Asn

95

Asp

Val

Tyr

Arg

Thr

175

Tyr

Arg

Tyr

Ala

255

Val

Tyr

Lys

Lys

Ala

Glu
Leu
Lys
80

Val
Ala
Gly
Cys
Gly
160
Tle
Tle
Scr
Tyr
Thr
240
Asp
Gln
Lys

Lys

Asp



CN 1930277 B F O3 3% 112/257 1

305 310 315 320
Ile Ser Glu Gly Ala Lys Glu Val Val Gly His Ala Ala Lys Asp Ala
325 330 335
Gly Lys lLeu Val Ala Thr Ala Ser lLys Ala Val lL.ys Arg lLys Gly Thr
340 345 350
Arg Val Thr Gly Ala Met
355

<210>61
<211>933
<212>DNA
213> AR e e e
220>
<221>CDS
{222>(1).. (933)
223> A5 R g
<400>61
atg cac tcc tac aaa gtc cca ctec ggt ctc acc gta ttc tac ctg ctg 48
Met His Ser Tyr Lys Val Pro Leu Gly Leu Thr Val Phe Tyr Leu Leu
1 5 10 15
agt cta ccg tca cta aag tac gtt acg gac aac tac ctt gce aaa aag 96
Ser Leu Pro Ser Leu Lys Tyr Val Thr Asp Asn Tyr Leu Ala Lys Lys
20 25 30
tat gat atg aag tca ctc cta acg gaa tca atg gtg ttg tac aat gtg 144
Tyr Asp Mct Lys Scr Leu Leu Thr Glu Ser Met Val Leu Tyr Asn Val
35 40 45
gcg caa gtg ctg ctc aat ggg tgeg acg gtg tat gecg att gtg gat geg 192
Ala Gln Val Leu Leu Asn Gly Trp Thr Val Tyr Ala Ile Val Asp Ala
50 55 60
gtg atg aat aga gac cat ccg ttt att gga agt aga agt ttg gtt ggg 240
Val Met Asn Arg Asp His Pro Phe Tle Gly Ser Arg Ser l.eu Val Gly
65 70 75 30
gcg geg ttg cat agt ggg age teg tat geg gtg tgg gtt cat tat tgt 288
Ala Ala Leu His Ser Gly Ser Ser Tyr Ala Val Trp Val His Tyr Cys
85 90 95
gal aag tal Llg gag titc LLL gal acg tal LLL alg glg Llg agg ggg 336
Asp Lys Tyr Leu Glu Phe Phe Asp Thr Tyr Phe Met Val Leu Arg Gly
100 105 110

aaa atg gac cag gtc tce tte cte cac atc tac cac cac acg acc ata 384

237
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Lys

8C8
Ala

tac
Tyr
145
tac

Tyr

clg

Leu

888
Gly

gag
Glu

gtg
Val
225
cga

Arg

aat

Asn

ata
Tle

gga
Gly

cgl
Arg
305

Met

tegg
Trp
130
ttc
Phe

tac g

Tyr

acl

Thr G

tgt
Cys

aca
Thr
210
ttt
Phe

tee

Scr

gat
Asp

tcg

Ser

aag

290

gLt
Val

Asp
115
gca
Ala

acg
Thr
195
cag
Gln

gag
Glu

tat
Tyr

gat
Asp

gag
Glu
275
ttg

Leu

acl
Thr

Gln

tegg
Trp

gca

Ala

ctt g

Leu

gcl

Ala G

180

ggt
Gly

cct

Pro

atg
Met

tcg

Scr

£88
Gly
260
ggt
Gly

gtg
Val

gel
Gly

Val

tegg
Trp

ctc

Leu

tat
Tyr

agt

Ser

gtt
Val

aag
Lys
245
aat

Asn

8C8
Ala

gct
Ala

gCC

Ala

Ser

atc
Tle

ctc
Leu
150
cta

Leu

Lia

Leu

act
Thr

tta

Leu

agt
Ser
230
aag

Lys

aat

Asn

aag

lys

acg
Thr

alg
Met
310

Phe

gce
Ala
135
aac

Asn

Lilg

Leu

cat
His

gga
Gly
215
ttg

Leu

aac

Asn

gag
Glu

gag
Glu

gC8g
Ala
295

Lag

Leu
120
ctc

l.eu

tce

Ser

aag

Lys

caa
Gln

tac
Tyr
200
acg
Thr

ttt
Phe

aag

Lys

gat
Asp

gtt
Val
280
agt

Ser

His Ile Tyr

cge

Arg

atc
Ile

gtc
Val

tte
Phe
185
tat
Tyr

tat
Tyr

gta
Val

teca

Scr

caa
Gln
265
gtg
Val

aag

238

ttc
Phe

atc
Ile

agt
Ser
170

aca

Thr S

cat
His

tat
Tyr

cte

Leu

gga
Gly
250
tgt
Cys

888
Gly

gct
Ala

tce

Ser

cac
His
15656
tgt
Cys

agl

acg
Thr

tte
Phe

ttt
Phe
23b
gga
Gly

cac
His

cat
His

gta
Val

His

cce
Pro
140
gtc
Val

aag

Lys

tegt
Cys
220
tce

Ser

aag

Lys

aag

Lys

gca
Ala

aag

300

His
125

ggt
Gly

tog
Trp

glg
Val

cat
His
205
tegt
Cys

atc

Tle

Asp

gct
Ala

gCcg
Ala
285
agg
Arg

Thr

gga
Gly

atg
Met

ada

Lys

gt
Val
190
gga
Gly

gga
Gly

ttt
Phe

agce

Scr

atg
Met
270
aag

lys

aag

Thr

gac

Asp

tat
Tyr

cga
Arg
175
tat
Tyr

gCg
Ala

gtg
Val

tat
Tyr

aag
Lys
255
aag

Lys

gat
Asp

gga
Gly

Tle

att
Tle

tce
Ser
160
tac

Tyr

acg
Thr

gat
Asp

cag
Gln

aaa
Lys
240
aag

Lys

gat
Asp

gct
Ala

act
Thr

432

480

528

576

621

672

720

768

816

864

912

933
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<210>62

<211>310
<212>PRT
<213> BB R

<400>62

Met
1
Ser
Tyr
Ala
Val
65
Ala
Asp
l.ys
Ala
Tyr
145
Tyr
Leu
Gly
Glu
Val
225

Arg

Asn

His

Leu

Asp

Gln

50

Met

Ala

Lys

Met

Trp

130

Phe

Tyr

Thr

Cys

Thr

210

Phe

Ser

Asp

Ser
Pro
Met
35

Val
Asn
Leu
Tyr
Asp
115
Ala
Gly
Ala
Gln
Thr
195
Gln
Glu

Tyr

Asp

Tyr
Ser
20

Lys
Leu
Arg
His
Leu
100
Gln
Trp
Ala
Leu
Ala
180
Gly
Pro
Mct

Ser

Gly

Lys

Leu

Ser

Leu

Asp

Ser

85

Glu

Val

Trp

Leu

Ala

165

Gln

Tyr

Ser

Val

Lys

245

Asn

Val
Lys
Leu
Asn
His
70

Gly
Phe
Ser
Ile
Leu
150
Leu
Leu
Thr
Leu
Scr
230

Lys

Asn

Pro
Tyr
Leu
Gly
55

Pro
Ser
Phe
Phe
Ala
135
Asn
Leu
Leu
His
Gly
215
Leu

Asn

Glu

Leu

Val

Thr

40

Trp

Phe

Ser

Asp

l.eu

120

Leu

Scr

Lys

Gln

Tyr

200

Thr

Phe

Lys

Asp

Gly
Thr
25

Glu
Thr
Tle
Tyr
Thr

105
His

Tle

Val

Phe

185

Tyr

Tyr

Val

Ser

Gln

239

Leu
10
Asp

Ser
Val
Gly
Ala
90

Tyr

Tle

Phe S

Tle
Ser
170
Thr
His
Tyr
Leu
Gly

250
Cys

Thr

Asn

Met

Tyr

Ser

75

Val

Phe

Tyr

His
155
Cys
Ser
Thr
Phe
Phe
235

Gly

His

Val

Tyr

Val

Ala

60

Arg

Trp

Met

His

Pro G

140
Val

Pro

Val

lys

Cys

220

Scr

Lys

Lys

Phe

Leu

Leu

45

Ile

Ser

Val

Val

His

125

Leu

Trp

Val

His

205

Cys

Tle

Asp

Ala

Tyr
Ala
30

Tyr
Val
Leu
His
Leu
110
Thr
Gly
Mct
Lys
Val
190
Gly
Gly
Phe

Ser

Met

Leu
15

Lys
Asn
Asp
Val
Tyr
95

Arg

Thr

Tyr
Arg
175
Tyr
Ala
Val
Tyr
Lys

255
Lys

Leu
Lys
Val
Ala
Gly
80

Cys
Gly
Tle
Tle
Scr
160
Tyr
Thr
Asp
Gln
Lys
240

Lys

Asp
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260

Ile Ser Glu Gly Ala Lys

275

Gly Lys lLeu Val Ala Thr

290

Arg Val Thr Gly Ala Met

305

<210>63
<211>933
<212>DNA

213> AR kit e e

<220>
<221>CDS

<222>(1).. (933)
<2923> A5 {1

<400>63
atg cac
Met His
1

agt cta

Ser Leu

tat gat
Tyr Asp

gcg caa
Ala Gln
50

gtg atg
Val Met
65

gC8 8Cg
Ala Ala

gal aag
Asp Lys

aaa atg

tce

Ser

ccg

Pro

atg
Mct
35

gtg
Val

aat

Asn

ttg

Leu

Ltat
Tyr

gac

tac

Tyr

tca
Ser
20

aag

Lys

ctg

Leu

aga

Arg

cat
His

Lilg
Leu
100

cag

aaa

Lys

cta

Leu

teca

Scr

ctce

Leu

gac

Asp

agt
Ser
85

gag
Glu

gtc

310

gtc
Val

aag

Lys

cte

Leu

aat

Asn

cat
His
70

888
Gly

Lic
Phe

tce

265

270

Glu Val Val Gly His Ala Ala Lys Asp Ala

280

285

Ala Ser lys Ala Val Lys Arg lLys Gly Thr

295

cca

Pro

tac

Tyr

cta

Leu

£88
Gly
55

ccg

Pro

agc

Ser

Lt
Phe

tte

cte

Leu

gtt
Val

acg
Thr
40

tgg
Trp

ttt
Phe

tcg

Ser

gal
Asp

cte

get ctce
Gly Leu
10

acg gac
Thr Asp
25

gaa tca
Glu Scr

acg gtg
Thr Val

att gga
Tle Gly

tat gcg
Tyr Ala

90
acg Llat
Thr Tyr
105

cac atc

240

acc
Thr

aac

Asn

Mct

tat
Tyr

agt
Ser
75

gtg
Val

Lt
Phe

tac

300

gta
Val

tac

Tyr

gtg
Val

geg
Ala
60

aga

Arg

tgg
Trp

alg
Met

cac

tte
Phe

ctt

Leu

ttg
Lecu
45

att
Ile

agt

Ser

gtt
Val

glg
Val

cac

tac

Tyr

gce
Ala
30

tac

Tyr

gtg
Val

ttg

l.eu

cat
His

Lilg
Leu
110

acg

ctg
Leu
15

aaa

Lys

aat

Asn

gat
Asp

gtt
Val

tat
Tyr
95

agg
Arg

acc

ctg

Leu

aag

Lys

Val

gCcg
Ala

888
Gly

80
tgt
Cys

288
Gly

ata

48

96

144

192

240

288

336

384
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Lys

8C8
Ala

tac
Tyr
145
tac

Tyr

clg

Leu

888
Gly

gag
Glu

gtg
Val
225
cga

Arg

aat

Asn

ata
Tle

gga
Gly

cgl
Arg
305

Met

tegg
Trp
130
ttc
Phe

tac g

Tyr

acl

Thr G

tgt
Cys

aca
Thr
210
ttt
Phe

tee

Scr

gat
Asp

tcg

Ser

aag

290

gLt
Val

Asp
115
gca
Ala

acg
Thr
195
cag
Gln

gag
Glu

tat
Tyr

gat
Asp

gag
Glu
275
ttg

Leu

acl
Thr

Gln

tegg
Trp

gca

Ala

ctt g

Leu

gcl

Ala G

180

ggt
Gly

cct

Pro

atg
Met

tcg

Scr

£88
Gly
260
ggt
Gly

gtg
Val

gel
Gly

Val

tegg
Trp

ctc

Leu

tat
Tyr

agt

Ser

gtt
Val

aag
Lys
245
aat

Asn

8C8
Ala

gct
Ala

gCC

Ala

Ser

atc
Tle

ctc
Leu
150
cta

Leu

Lia

Leu

act
Thr

tta

Leu

agt
Ser
230
aag

Lys

aat

Asn

aag

lys

acg
Thr

alg
Met
310

Phe

gce
Ala
135
aac

Asn

Lilg

Leu

cat
His

gga
Gly
215
ttg

Leu

aac

Asn

gag
Glu

gag
Glu

gC8g
Ala
295

Lag

Leu
120
ctc

l.eu

tce

Ser

aag

Lys

caa
Gln

tac
Tyr
200
acg
Thr

ttt
Phe

aag

Lys

gat
Asp

gtt
Val
280
agt

Ser

His Ile Tyr

cge

Arg

atc
Ile

gtc
Val

tte
Phe
185
tat
Tyr

tat
Tyr

gta
Val

teca

Scr

caa
Gln
265
gtg
Val

aag

241

ttc
Phe

atc
Ile

agt
Ser
170

aca

Thr S

cat
His

tat
Tyr

cte

Leu

gga
Gly
250
tgt
Cys

888
Gly

gct
Ala

tce

Ser

cac
His
15656
tgt
Cys

agl

acg
Thr

tte
Phe

ttt
Phe
23b
gga
Gly

cac
His

cat
His

gta
Val

His

cce
Pro
140
gtc
Val

aag

Lys

tegt
Cys
220
tce

Ser

aag

Lys

aag

Lys

gca
Ala

aag

300

His
125

ggt
Gly

tog
Trp

glg
Val

cat
His
205
tegt
Cys

atc

Tle

Asp

gct
Ala

gCcg
Ala
285
agg
Arg

Thr

gga
Gly

atg
Met

ada

Lys

gt
Val
190
gga
Gly

gga
Gly

ttt
Phe

agce

Scr

atg
Met
270
aag

lys

aag

Thr

gac

Asp

tat
Tyr

cga
Arg
175
tat
Tyr

gCg
Ala

gtg
Val

tat
Tyr

aag
Lys
255
aag

Lys

gat
Asp

gga
Gly

Tle

att
Tle

tce
Ser
160
tac

Tyr

acg
Thr

gat
Asp

cag
Gln

aaa
Lys
240
aag

Lys

gat
Asp

gct
Ala

act
Thr

432

480

528

576

621

672

720

768

816

864

912

933



CN 1930277 B

F

7

=

117/257

<210>64

<211>310
<212>PRT
<213> BB R

<400>64

Met
1
Ser
Tyr
Ala
Val
65
Ala
Asp
l.ys
Ala
Tyr
145
Tyr
Leu
Gly
Glu
Val
225

Arg

Asn

His

Leu

Asp

Gln

50

Met

Ala

Lys

Met

Trp

130

Phe

Tyr

Thr

Cys

Thr

210

Phe

Ser

Asp

Ser
Pro
Met
35

Val
Asn
Leu
Tyr
Asp
115
Ala
Gly
Ala
Gln
Thr
195
Gln
Glu

Tyr

Asp

Tyr
Ser
20

Lys
Leu
Arg
His
Leu
100
Gln
Trp
Ala
Leu
Ala
180
Gly
Pro
Mct

Ser

Gly

Lys

Leu

Ser

Leu

Asp

Ser

85

Glu

Val

Trp

Leu

Ala

165

Gln

Tyr

Ser

Val

Lys

245

Asn

Val
Lys
Leu
Asn
His
70

Gly
Phe
Ser
Ile
Leu
150
Leu
Leu
Thr
Leu
Scr
230

Lys

Asn

Pro
Tyr
Leu
Gly
55

Pro
Ser
Phe
Phe
Ala
135
Asn
Leu
Leu
His
Gly
215
Leu

Asn

Glu

Leu

Val

Thr

40

Trp

Phe

Ser

Asp

l.eu

120

Leu

Scr

Lys

Gln

Tyr

200

Thr

Phe

Lys

Asp

Gly
Thr
25

Glu
Thr
Tle
Tyr
Thr

105
His

Tle

Val

Phe

185

Tyr

Tyr

Val

Ser

Gln

242

Leu
10
Asp

Ser
Val
Gly
Ala
90

Tyr

Tle

Phe S

Tle
Ser
170
Thr
His
Tyr
Leu
Gly

250
Cys

Thr

Asn

Met

Tyr

Ser

75

Val

Phe

Tyr

His
155
Cys
Ser
Thr
Phe
Phe
235

Gly

His

Val

Tyr

Val

Ala

60

Arg

Trp

Met

His

Pro G

140
Val

Pro

Val

lys

Cys

220

Scr

Lys

Lys

Phe

Leu

Leu

45

Ile

Ser

Val

Val

His

125

Leu

Trp

Val

His

205

Cys

Tle

Asp

Ala

Tyr
Ala
30

Tyr
Val
Leu
His
Leu
110
Thr
Gly
Mct
Lys
Val
190
Gly
Gly
Phe

Ser

Met

Leu
15

Lys
Asn
Asp
Val
Tyr
95

Arg

Thr

Tyr
Arg
175
Tyr
Ala
Val
Tyr
Lys

255
Lys

Leu
Lys
Val
Ala
Gly
80

Cys
Gly
Tle
Tle
Scr
160
Tyr
Thr
Asp
Gln
Lys
240

Lys

Asp



CN 1930277 B F O3 3% 118/257 1T

260 265 270
Ile Ser Glu Gly Ala Lys Glu Val Val Gly His Ala Ala Lys Asp Ala
275 280 285
Gly Lys lLeu Val Ala Thr Ala Ser lLys Ala Val lL.ys Arg lLys Gly Thr
290 295 300
Arg Val Thr Gly Ala Met
305 310
<210>65
<211>825
<212>DNA
213> B 2295 B (Thraustrochylrium aureum)
<220>
<221>CDS

{222>(1).. (825)
223> A5 R g
<400>65
atg acg agcec aac atg agce gecg tgg gge gtec gee gte gac cag acg cag 48
Met Thr Ser Asn Met Ser Ala Trp Gly Val Ala Val Asp Gln Thr Gln
1 5 10 15
cag gtc gtc gac cag atc atg ggcec gge gee gag ccg tac aag ctg aca 96
Gln Val Val Asp Gln Ile Met Gly Gly Ala Glu Pro Tyr Lys Leu Thr
20 25 30
gaa ggg cge atg acg aac gtc gag acg atg ctg geg atc gag tge gge 144
Glu Gly Arg Mct Thr Asn Val Glu Thr Mct Lcu Ala Ilc Glu Cys Gly
35 40 45
tac gcec gee atg ctg ctg tte ctg acc ccg atc atg aag cag gcc gag 192
Tyr Ala Ala Met Leu Leu Phe Leu Thr Pro Ile Met Lys Gln Ala Glu
50 55 60
aag ccc ttc gag ctc aag tcc ttc aag ctc gcc cac aac ctg ttc ctg 240
l.ys Pro Phe Glu l.eu l.ys Ser Phe lL.ys l.eu Ala His Asn l.eu Phe l.eu

65 70 75 30
ttc gtc ctg tcc gee tac atg tge cte gag acc gtc cge cag gee tac 288
Phe Val Leu Ser Ala Tyr Met Cys Leu Glu Thr Val Arg Gln Ala Tyr
85 90 95
cll geg gge tac Leg glg Lle gge aac gac alg gag aag gge age gag 336
Leu Ala Gly Tyr Ser Val Phe Gly Asn Asp Met Glu Lys Gly Ser Glu
100 105 110

ccg cac gcg cac gge atg gece caa atc gtg tgg atcec ttt tac gtg tece 384

243
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Pro His

aag gcg
l.ys Ala
130
ttc aac
Phe Asn
145
gct atc
Ala Ile

LLL agc
Phe Ser

tac ttc
Tyr Phe

tac atc

Tyr Ile
210

tcg ctg

Ser Leu

225

aag ctc

Lys Lcu

ttt ttc
Phe Phe

tcg gcc
Ser Ala

<210>66
<211>274
<212>PRT

213> BEPEAHE

<400>66

Ala
115
tac

Tyr

cag
Gln

tog
Trp

glc
Val

ttc
Phe
195
acc
Thr

tac

Tyr

cte

Leu

gtg
Val

taa

His

gag
Glu

gtc
Val

ttt
Phe

atc
Ile
180
tcg

Ser

tcg

Ser

gac

Asp

gecC
Gly

cag
Gln
260

Gly

ttc
Phe

tce

Ser

atg
Met
165
clg

Leu

tcg

Ser

ctg

Leu

tac

Tyr

gtg
Val
245
agce

Ser

i e

AT bR

Met

gtg
Val

gtc
Val
150

atc g

Ile

aac

Asn S

cag
Gln

cag
Gln

ctt
Leu
230
tac

Tyr

tac

Tyr

Ala

gac
Asp
135
ctg

Leu

g8cC
Gly

atg
Met
215
tac

Tyr

atg
Mct

ctce

Leu

Gln
120
acg
Thr

cac
His

adg

Lys

Lic
Phe

ttc
Phe
200
acg
Thr

ccg

Pro

cte

Leu

aag

Lys

Tle

ctg

l.eu

gtg
Val

gLg
Val
185
g£L8
Gly

cag
Gln

tge
Cys

acc

Thr

aag
Lys
265

Val

atc
Tle

tac

Tyr

tte
Phe

tte
Phe

gac

Asp

ctg
Lcu
250
tcg

Ser

Trp

atg
Met

> acce

Thr

gtc
Val

atg
Met

tac
Tyr
235
ctt

Leu

aac

Asn

Tle

atc
Tle
140
cac
His

aag

Lys

gCE
Ala
220
ceg

Pro

gCcg
Ala

aag

Lys

Phe
125

l.eu

gcce

Ala

ccg
Pro
205
atg
Met

cag

Gln

cte

Leu

cccC

Pro

Tyr

tgc

acc
Thr

gac

Asp

tac
Tyr
190
atc
lle

cte

Leu

288
Gly

tte
Phe

aag
Lys
270

Val

aaa

l.ys

atc
Ile

gca
Ala
175
8CE
Ala

aag

Lys

gtg
Val

cte

Leu

ggcC
Gly
255
gce

Ala

Ser

aag

l.ys

ttt
Phe
160
tac

Tyr

Lac

ccg

Pro

cag
Gln

gtc
Val
240
aac

Asn

aag

Lys

Met Thr Ser Asn Met Ser Ala Trp Gly Val Ala Val Asp Gln Thr Gln

244

432

480

528

576

621

672

720

768

816

825
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1
Gln Val

Glu Gly

Tyr Ala
50

Lys Pro

65

Phe Val

Leu Ala

Pro His

Lys Ala
130

Phc Asn

145

Ala Ile

Phe Ser

Tyr Phe

Tyr Ile
210

Ser Leu

225

Lys Leu

Phe Phe

Ser Ala

<210>67

<211>903
<212>DNA

Val
Arg
35

Ala
Phe
Leu
Gly
Ala
115
Tyr
Gln
Trp
Val
Phe
195
Thr
Tyr

Leu

Val

Asp
20

Met
Met
Glu
Ser
Tyr
100
His
Glu
Val
Phe
Tle
180
Ser
Ser
Asp

Gly

Gln
260

Gln

Thr

Leu

Leu

Ala

85

Ser

Gly

Phe

Scr

Met

165

Leu

Ser

Leu

Tyr

Val

245

Ser

Ile

Asn

Leu

Lys

70

Tyr

Val

Met

Val

Val

150

Ile

Asn

Gln

Gln

Leu

230

Tyr

Tyr

{213>0streococcus tauri

Met
Val
Phe
55

Scr
Met
Phe
Ala
Asp
135
Leu
Ala
Ser
Gly
Met
215
Tyr

Met

Leu

Gly
Glu
40

Leu
Phe
Cys
Gly
Gln
120
Thr
His
Lys
Phe
Phe
200
Thr
Pro

Leu

Lys

Gly
25

Thr
Thr
Lys
Leu
Asn
105
Ile
Leu
Val
Tyr
Val
185
Gly
Gln
Cys

Thr

Lys
265

245

10
Ala

Met

Pro

Leu

Glu

90

Asp

Val

lle

Tyr

Ala

170

His

Phe

Phe

Asp

Leu

250

Ser

Glu

l.eu

lle

Ala

75

Thr

Met

Trp

Met

His

155

Pro

Thr

Val

Met

Tyr

235

Leu

Asn

Pro
Ala
Met
60

His
Val
Glu
Ile
lle
140
His
Gly

Val

Ala
220

Pro

Ala

Lys

Tyr
Tle
45

Lys
Asn
Arg
Lys
Phe
125
Leu
Ala
Gly
Met
Pro
205
Met
Gln

Leu

Pro

Lys
30

Glu
Gln
Lcu
Gln
Gly
110
Tyr
Cys
Thr
Asp
Tyr
190
Ile
Leu
Gly

Phe

Lys
270

15

Leu

Ala
Phe
Ala
95

Ser
Val
Lys
Ile
Ala

175
Ala

Val
Leu
Gly

25H
Ala

Thr
Gly
Glu
Lecu
80

Tyr
Glu
Ser
Lys
Phe
160
Tyr
Tyr
Pro
Gln
Val
240

Asn

Lys
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<220>
<221>CDS

<222>(1).. (903)
<223> A b GEHfF

<400>67
atg agc
Met Ser
1

gcg tac
Ala Tyr

alc gac
Ile Asp

ctc ccg
Leu Pro
50

ccg ageg
Pro Arg
§15)

ctg gecg
Leu Ala

atg ttec
Mct Phe

acc atg
Thr Met

tgg ttg

Trp leu
130

atg gtt

Met Val

145

cal cac

Ilis Ilis

gce acg

gcce

Ala

gCy
Ala

aac
Asn
35

gCE
Ala

ttg

Leu

tac

Tyr

gCcg
Ala

ceg
Pro
115
cac
His

gC8g
Ala

gce

Ala

aac

tce

Ser

acg
Thr
20

glc
Val

atc
lle

atg
Met

aat

Asn

cga
Arg
100
tgg
Trp

tac

Tyr

cge

clg

Leu

gat

ggt
Gly

tac g

Tyr

gac

gCg
Ala

gCg
Ala

gCg
Ala
85

gag
Glu

agc

Ser

aac

Asn

aag

Lilg
Leu
165
tgt

g€y
Ala

acg
Thr

aag
Lys
70

tat
Tyr

ate

Tle

gat
Asp

aac

Asn
aag
150
alc

Ile

atc

ctg

Leu

tac g

Tyr

cge

Arg

acg
Thr
55

cgc

Arg

cag

Gln

tcg

Scr

aga

Arg

caa
Gln
135
acg
Thr

Lgg
Trp

gat

gag
Glu
40

atg
Met

gag
Glu

acg

Thr

888
Gly

aaa
Lys
120
tat
Tyr

aag

gCy
Ala

gee

cce geg
Pro Ala
10

ttt gag
Phe Glu
25

Lgg alc
Trp Ile

tac ctg
Tyr Leu

gcg tte
Ala Phe

gcg tte
Ala Phe
90

ctg ggg
Leu Gly
105

tcg ttt
Ser Phe

ttg gag
l.eu Glu

cag ttg
Gln Leu

Lgg Lgg
Trp Trp

170
tac ttc

246

atc
Ile

tog
Trp

ggl
Gly

ttg

Leu

gac
Asp
75

aac

Asn

cag

Gln

aag

Lys

cta

l.eu

agc
Ser
15656
tig

Leu

g8¢

g€y
Ala

ttc
Phe
60

ceg

Pro

gte
Val

ccce

Pro

atc

Tle

ttg
l.eu
110
ttc
Phe

glg
Val

gcg

clg

Leu S

45
tgce
Cys

aag

Lys

gte
Val

Val

ctc
Leu
125
gac

Asp

ttg

Leu

Lgt
Cys

gcg

gcce

Ala

gCy
Ala
30

Lecg

ctg

Leu

888
Gly

gtg
Val

tgg
Trp
110
cte

Leu

act
Thr

cac
His

cac

Ilis

tge

gCg
Ala
15

aat

Asn

Lilg

Leu

gtc
Val

tte
Phe

cte
Leu
95

888
Gly

888
Gly

gtg
Val

gtt
Val

Lilg
Leu
175

aac

tac

Tyr

ageg
Arg

g8a
Gly

atg
Met
80

288
Gly

tca

Scr

gtg
Val

ttc
Phe

tat
160
alg

Met

teg

48

96

144

192

240

288

336

432

480

528

576
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Ala Thr

ttc att
Phe Tle

att cga

Ile Arg
210

ttc gtc

Phe Val

225

Lge ccg

Cys Pro

ctc gtg
Leu Val

cgec ggc
Arg Gly

cee age
Pro Ser

290

<210>68

<211>300
<212>PRT

Asn

cac
His
195
tgc
Cys

att
Ile

glc
Val

cte

Leu

gac
Asp
275
gtg
Val

Asp Cys
180

atc gtg
Tle Val

ccg tgg
Pro Trp

gtc ttc
Val Phe

acc ctt
Thr Leu
245
ttc ggg
Phe Gly
260
88C 8Cg
Gly Ala

cga cgce

Arg Arg

Tle

atg
Met

aag

Lys

gCE
Ala
230
cetl

Pro

aac

Asn

agt

Ser

acg

Thr

{213>0streococcus tauri

<400>68

Met Ser
1
Ala Iyr

Tle Asp
Leu Pro

50
Pro Arg

Ala Ser Gly Ala

Ala
Asn
35

Ala

Leu

5
Thr Tyr
20
Val Asp

Ile Ala

Met Ala

Ala T

Ala

Thr

Lys

Asp

tac

Tyr

Lgg
Trp

tte
Phe

tce

Ser
cga

Arg
295

l.eu

I'yr

Arg

Thr

55
Arg

Ala

Ser
200
tac

Tyr

g€y
Ala

tac

Tyr

gtg
Val
280
tet

Ser

l.eu
Ala
Glu
40

Met

Glu

Tyr Phe Gly

185
tat
Tyr

atc
Ile

gtg
Val

caa
Gln

ctc
Leu
265
aaa

Lys

cga

Arg

Pro

Phe
25
Trp

Tyr

Ala

247

tat
Tyr

acc
Thr

ttc
Phe

alg
Met
250
aag

Lys

cca

Pro

aaea

Lys

Ala
10

Glu
Tle

Leu

Phe

ctc

l.eu

cag
Gln

gtg
Val
235

Lic
Phe

gCg
Ala

gce
Ala

att
Tle

Tle

Trp

Gly

Leu

Asp

Ala

atg
Met

gct
Ala
220
ctg

Leu

glc
Val

tac

Tyr

gag
Glu

gac

Asp
300

Ala

Ser

Ala

Phe

60

Pro

Ala

tcg
Ser
205
caa
Gln

cgt
Arg

alg
Met

tcg
Ser
acc
Thr
285

taa

Phe
His
Leu
45

Cys

Lys

Cys
190

8C8
Ala

atg
Met

cag
Gln

acg
Thr

aac
Asn
270
acg
Thr

Ala
Ala
30

Scr

Leu

Gly

Asn

ctc

l.eu

ctc

Leu

adg

Lys

aac
Asn
255
aag

Lys

cgce

Arg

Ala
15

Asn
Leu

Val

Phe

Ser

ggc
Gly

caa
Gln

cac
His
240
alg

Met

tcg

Ser

gcg
Ala

Tyr

Gly

Arg

Gly

Met

624

672

720

768

816

864

903
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65

Leu

Met

Thr

Trp

Met

145

His

Ala

Phe

Tle

Phe

225

Cys

Leu

Arg

Pro

Ala

Phe

Met

Leu

130

Val

His

Thr

lle

Arg

210

Val

Pro

Val

Gly

Ser
290

<210>69

<211>879

Tyr

Ala

Pro

115

His

Ala

Ala

Asn

His

195

Cys

Ile

Val

Leu

Asp

275
Val

<212>DNA
<{213>0streococcus tauri
220>

<221>CDS

Asn

Arg

100

Trp

Tyr

Arg

Leu

180

lle

Pro

Val

Thr

Phe

260

Gly

Arg

€222>(1).. (879)
223> A 6 GEAHiE
<400>69

Ala

85

Glu

Ser

Asn

Lys

Leu

165

Val

Trp

Phe

Leu

245

Gly

Ala

Arg

70
Tyr

Tle

Asp

Asn

Lys

150

Tle

Ile

Met

Lys

Ala

230

Pro

Asn

Ser

Thr

Gln

Ser

Arg

Gln

135

Thr

Trp

Asp

Tyr

Arg

215

Ilis

Trp

Phe

Ser

Arg
295

Thr
Gly
Lys
120
Tyr
Lys
Ala
Ala
Ser
200
Tyr
Ala
Ala
Tyr
Val

280

Ser

Ala
l.eu
105
Ser
Leu
Gln
Trp
Tyr
185
Tyr
Tle
Val
Gln
Leu
265

Lys

Arg

Phe

90

Gly

Phe

Glu

Leu

Trp

170

Phe

Tyr

Thr

Phe

Met

250

Pro

Lys

248

75

Asn

Gln

Lys

Leu

Ser

155

Leu

Gly

Leu

Gln

Val

2356

Phe

Ala

Ala

Tle

Val

Pro

lle

Leu

140

Phe

Val

Ala

Met

Ala

220

Leu

Val

Tyr

Glu

Asp
300

Val

Val

Leu

125

Asp

Leu

Cys

Ala

Ser

205

Gln

Arg

Met

Ser

Thr
285

Val

Trp

110

Leu

Thr

His

His

190

Ala

Mct

Gln

Thr

Asn

270
Thr

Leu
95

Gly
Gly
Val
Val
Leu
175
Asn
Leu
Leu
Lys
Asn

255

Arg

80
Gly

Ser

Val

Phe

Tyr

160

Met

Ser

Gly

Gln

Ilis

240

Met

Ser

Ala
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atg agt ggc tta cgt gca ccc aac ttt tta cac aga ttc tgg aca aag 48
Met Ser Gly Leu Arg Ala Pro Asn Phe Leu His Arg Phe Trp Thr Lys
1 5 10 15
tgg gac tac gecg att tcece aaa gte gte tte acg tgt gee gac agt ttt 96
Trp Asp Tyr Ala Ile Ser Lys Val Val Phe Thr Cys Ala Asp Ser Phe

20 25 30
cag tgg gac atc ggg cca gtg agt tcg agt acg gecg cat tta ccc gcce 144
Gln Trp Asp Ilc Gly Pro Val Scr Scr Scr Thr Ala His Lcu Pro Ala
35 40 45
att gaa tcc cct acc cca ctg gtg act age cte ttg ttc tac tta gtc 192
Ile Glu Ser Pro Thr Pro Leu Val Thr Ser Leu Leu Phe Tyr Leu Val
50 55 60
aca gtt ttc ttg tgg tat ggt cgt tta acc agg agt tca gac aag aaa 240
Thr Val Phe Leu Trp Tyr Gly Arg Leu Thr Arg Ser Ser Asp Lys Lys
65 70 75 30
att aga gag cct acg tgg tta aga aga ttc ata ata tgt cat aat gcg 288
Ile Arg Glu Pro Thr Trp Leu Arg Arg Phe Ile Ile Cys His Asn Ala
85 90 95
tte titg ata gle cte agl cltl tac atg tge clt ggtl Lgl glg gee caa 336
Phe Leu Ile Val Leu Ser Leu Tyr Met Cys Leu Gly Cys Val Ala Gln
100 105 110
gcg tat cag aat gga tat act tta tgg ggt aat gaa ttc aag gcc acg 384
Ala Tyr Gln Asn Gly Tyr Thr Leu Trp Gly Asn Glu Phe Lys Ala Thr
115 120 125
gaa act cag ctt gct ctc tac att tac att ttt tac gta agt aaa ata 432
Glu Thr Gln Leu Ala Leu Tyr Ile Tyr Ile Phe Tyr Val Ser Lys Ile
130 135 140
tac gag ttt gta gat act tac att atg ctt ctc aag aat aac ttg cgg 480
Tyr Glu Phe Val Asp Thr Tyr Ile Met Leu Leu Lys Asn Asn Leu Arg
145 150 155 160
caa gta agt ttc cta cac att tat cac cac agec acg att tce ttt att 528
Gln Val Ser Phe lLeu His Ile Tyr His His Ser Thr Ile Ser Phe Ile
165 170 175
tgg tgg atc att gct cgg agg get cecg ggt ggt gat get tac tte age 576
Trp Trp Ilc Ilc Ala Arg Arg Ala Pro Gly Gly Asp Ala Tyr Phe Scr
180 185 190
gcg gee ttg aac tca tgg gta cac gtg tge atg tac acc tat tat cta 624
Ala Ala l.eu Asn Ser Trp Val His Val Cys Met Tyr Thr Tyr Tyr l.eu
195 200 205

249
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tta tca
Leu Ser
210
tgg tgg
Trp Trp
225
aac gta
Asn Val

ttt ttg
Phe Leu

ttt ggg
Phe Gly

aaa aaa
Lys Lys

290

<210>70

<211>292
<212>PRT

acc
Thr

ggt
Gly

ctt

Leu

tce

Ser

cat
His
275
cag
Gln

ctt

Leu

cge

Arg

caa

Gln

aaa
Lys
260
ttc
Phe

cag
Gln

att
Ile

cac

His

gCg
Ala
245
att
Ile

tac

Tyr

tga

gga aaa
Gly Lys
215
cta acg
Leu Thr
230
ttg tac
Leu Tyr

ctg ctc

Leu Leu

tat tcc
Tyr Ser

<{213>0streococcus tauri

<400>70

Met Ser
1
Trp Asp

Gln Trp

Ile Glu
50

Thr Val

65

Ile Arg

Phe T.eu

Gly

Tyr

Asp

35

Ser

Phe

Glu

Tle

Leu

Ala

20

Ile

Pro

Leu

Pro

Val
100

Arg

Tle

Gly

Thr

Trp

Thr

85

l.eu

Ala Pro
Ser Lys
Pro Val
Pro Leu

55
Tyr Gly
70

Trp Leu

Ser l.eu

gaa
Glu

caa

Gln

tgce
Cys

gtc
Val

aag

Lys
280

Asn

Val

Arg

Tyr

gat cct
Asp Pro

atg cag
Met Gln

gct teg
Ala Scr
250
tat atg
Tyr Met
265
cac ata
His Ile

Phe Leu

10
Val Phe
25

Thr Ser

Leu Thr

Arg Phe

90
Met Cys
105

250

aag cgt
Lys Arg
220
atg ctt
Met Leu
235
ttec tet
Phe Scr

atg agc
Met Ser

gca gca

Ala Ala

His Arg
Thr Cys
Thr Ala
Leu Leu
60
Arg Ser

75
Ile Tle

l.eu Gly

tce

Ser

cag

Gln

acg

Thr

ctt

Leu
gct

Ala
285

Phe

Ala

Ilis

45

Phe

Ser

Cys

Cys

aac

Asn

ttt
Phe

tat
Tyr

ctce
Leu
270

aag

Lys

Trp

Asp

30

Leu

Tyr

Asp

His

Val
110

tac

Tyr

tte
Phe

cCccC
Pro
255

gec
Gly

ctc

Leu

Thr
15

Ser

Pro

Leu

Asn
95
Ala

ctt

Leu
tte
Phe
240
aag

Lys

ttg

Leu

cag
Gln

Lys

Phe

Ala

Val

Lys

80

Ala

Gln

672

720

768

816

864

879
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Ala

Glu

Tyr

145

Gln

Trp

Ala

Leu

Trp

225

Asn

Phe

Phe

Tyr
Thr
130
Glu
Val
Trp
Ala
Ser
210
Trp
Val
Leu

Gly

Lys
290

<210>71
<211>1362
<212>DNA
Q213> H#E (CAmIRE)
<220>

<221>CNS
<222> (D). . (1362)

Gln
115
Gln
Phe
Ser
Ile
Leu
195
Thr
Gly
Leu
Ser
His

275
Gln

Asn

Leu

Val

Phe

Ile

180

Asn

Leu

Arg

Gln

Lys

260

Phe

Gln

Gly
Ala
Asp
Leu
165
Ala
Ser
Ile
His
Ala
245

Ile

Tyr

223> A6 EM ARG
<400>71

atg gct aac aaa tct cca cca

Tyr
Leu
Thr
150
His
Arg
Trp
Gly
Leu
230
Leu

Leu

Tyr

Thr

Tyr

135

Tyr

Ile

Arg

Val

2156

Thr

Tyr

Leu

Ser

Met Ala Asn Lys Ser Pro Pro

1

5

tca gac ctg aaa tcc cac aac

Ser Asp Leu Lys Ser His Asn

Leu

120

Ile

Tle

Tyr

Ala

His

200

Glu

Gln

Cys

Val

l.ys
280

aac

Asn

aag

Lys

Trp

Tyr

Met

His

Pro

185

Val

Asp

Met

Ala

Tyr

265
His

cccC

Pro

gea

Ala

251

Gly
Ile
Leu
His
170
Gly
Cys
Pro
Gln
Ser
250

Met

Tle

Asn
Phe
Leu
155
Ser

Gly

Met

Met
235
Phe

Met

Ala

Glu
Tyr
140
Lys
Thr
Asp
Tyr
Arg
220
Leu
Ser

Ser

Ala

aaa aca ggt

Lys
10

ggt
Gly

Thr

gac

Asp

Gly

cta

Leu

Phe

125

Val

Asn

Ile

Ala

Thr

205

Ser

Gln

Thr

Leu

Ala
285

tac

Tyr

Lys

Ser

Asn

Ser

Tyr

190

Tyr

Asn

Phe

Tyr

Leu

270
l.ys

Ala
Lys
Leu
Phe
175

Phe

Tyr

Phe
Pro
255
Gly

l.eu

ata acc

Ile

Thr
15

Thr
Tle
Arg
160
Tle
Ser
Leu
Leu
Phe
240
Lys

Leu

Gln

age

Ser

tgg ata tca atc

Trp

Tle

Ser

Tle

48

96
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20 25 30
cac gge caa gle tac gac glg Lee tel tgg gee gee cll cal cecg ggg 144
Ilis Gly Gln Val Tyr Asp Val Ser Ser Trp Ala Ala Leu Ilis Pro Gly
35 40 45
ggc act gece cct cte atg gee ctt gea gga cac gac gtg acc gat get 192
Gly Thr Ala Pro Leu Met Ala Leu Ala Gly His Asp Val Thr Asp Ala
50 55 60
ttc cte gecg tac cat ccc cct tee act gee cgt cte cte cet cet cte 240
Phe Leu Ala Tyr His Pro Pro Ser Thr Ala Arg Leu Leu Pro Pro Leu
65 70 75 80
tct acc aac ctc ctt ctt caa aac cac tcc gtc tcec ccec acc tce tca 288
Ser Thr Asn Leu Leu Leu Gln Asn His Ser Val Ser Pro Thr Ser Ser
85 90 95
gac tac cgec aaa ctc cte gac aac tte cat aaa cat gge ctt tte cge 336
Asp Tyr Arg Lys Leu Leu Asp Asn Phe His Lys His Gly Leu Phe Arg
100 105 110
gcc agg gge cac act get tac gee acc tte gte ttc atg ata gecg atg 384
Ala Arg Gly His Thr Ala Tyr Ala Thr Phc Val Phc Met Ilc Ala Mct
115 120 125
ttt cta atg agc gtg act gga gtc ctt tgc agc gac agt gcg tgg gtc 432
Phe l.eu Met Ser Val Thr Gly Val l.eu Cys Ser Asp Ser Ala Trp Val
130 135 140
cat ttg gct agc ggc gga gca atg ggg ttc gecec tgg atc caa tge gga 480
His Leu Ala Ser Gly Gly Ala Met Gly Phe Ala Trp Ile Gln Cys Gly
145 150 15656 160
tgg ata ggt cac gac tct ggg cat tac cgg att atg tct gac agg aaa 528
Trp Ile Gly His Asp Ser Gly His Tyr Arg Ile Met Ser Asp Arg Lys
165 170 175
Lgg aac Lgg Llc gecg caa ale cla age aca aac Lge cle cag ggg all 576
Trp Asn Trp Phe Ala Gln Ile Leu Ser Thr Asn Cys Leu Gln Gly Ile
180 18h 190
agt atc ggg tgg tgg aag tgg aac cat aat gcg cac cac atc get tge 621
Ser lle Gly I'rp Trp Lys Trp Asn His Asn Ala His His lle Ala Cys
195 200 205
aat agec ctg gat tac gac ccc gac ctc cag tat atc cct ttg cte gte 672
Asn Ser Leu Asp Tyr Asp Pro Asp Leu Gln Tyr Ile Pro Leu Leu Val
210 215 220
gtc tce cec aag tte tte aac tce ctt act tet cgt tte tac gac aag 720
Val Ser Pro Lys Phe Phe Asn Ser Leu Thr Ser Arg Phe Tyr Asp Lys

202
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225 230 235 240
aag clg aac Llc gac gge glg Leg agg LUl clg gttt Lge tac cag cac 768
Lys Leu Asn Phe Asp Gly Val Ser Arg Phe Leu Val Cys Tyr Gln Ilis
245 250 255
tgg acg ttt tat ccg gte atg tgt gte get agg ctg aac atg cte geg 816
Trp Thr Phe Tyr Pro Val Met Cys Val Ala Arg Leu Asn Met Leu Ala
260 265 270
cag tca ttt ata acg ctt ttc tcg agt agg gag gtg tge cat agg geg 864
Gln Ser Phe Ile Thr Leu Phe Ser Ser Arg Glu Val Cys His Arg Ala
275 280 285
caa gag gtt ttc gga ctt gcc gtg ttt tgg gtt tgg ttt ccg ctt tta 912
Gln Glu Val Phe Gly Leu Ala Val Phe Trp Val Trp Phe Pro Leu Leu
290 295 300
ctt tet tgt tta cct aat tgg gge gag agg att atg ttt ttg ctt geg 960
Leu Ser Cys Leu Pro Asn Trp Gly Glu Arg Ile Met Phe Leu Leu Ala
305 310 315 320
agc tat tcc gtt acg ggg ata caa cac gtg cag ttc age ttg aac cat 1008
Scer Tyr Scr Val Thr Gly Ilc Gln His Val Gln Phe Ser Lecu Asn His
325 330 335
ttt tet teg gac gte tat gtg gge cecg cca gta ggt aat gac tgg ttce 1056
Phe Ser Ser Asp Val Tyr Val Gly Pro Pro Val Gly Asn Asp Trp Phe
340 345 350
aag aaa cag act gcc ggg aca ctt aac ata tcg tgc ccg gecg tgg atg 1104
Lys Lys Gln Thr Ala Gly Thr Leu Asn Ile Ser Cys Pro Ala Trp Met
355 360 365
gat tgg ttc cat gge ggg tta cag ttt cag gtc gag cac cac ttg ttt 1152
Asp Trp Phe His Gly Gly Leu Gln Phe Gln Val Glu His His Leu Phe
370 375 380
ceg cgg alg cel agg gegl cag LLL agg aag all tetl cel Ll glg agg 1200
Pro Arg Met Pro Arg Gly Gln Phe Arg Lys Ile Ser Pro Phe Val Arg
385 390 395 400
gat ttg tgt aag aaa cac aac ttg cct tac aat atc gecg tct ttt act 1218
Asp Leu Cys Lys Lys His Asn Leu Pro Tyr Asn lle Ala Ser Phe Thr
405 410 415
aaa gcg aat gtg ttt acg ctt aag acg ctg aga aat acg gcc att gag 1296
Lys Ala Asn Val Phe Thr Leu Lys Thr Leu Arg Asn Thr Ala Ile Glu
420 425 430
gct cgg gac cte tet aat ccg cte cca aag aat atg gtg tgg gaa get 1344
Ala Arg Asp Leu Ser Asn Pro Leu Pro Lys Asn Met Val Trp Glu Ala
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435
cll aaa acl clc ggg Lga
Leu Lys Thr Leu Gly
450

<210>72
<211>453
<212>PRT
213> HR WA
<400>72

Met Ala Asn Lys Ser Pro
1 5
Ser Asp Leu Lys Ser His
20
His Gly Gln Val Tyr Asp
35
Gly Thr Ala Pro Lcu Mct
50
Phe Leu Ala Tyr llis Pro
65 70
Ser Thr Asn Leu Leu Leu
85
Asp Tyr Arg Lys Leu Leu
100
Ala Arg Gly His Thr Ala
115
Phe Leu Met Ser Val Thr
130
Ilis Leu Ala Ser Gly Gly
145 150
Trp Ile Gly His Asp Ser
165
Trp Asn Trp Phe Ala Gln
180
Ser Tle Gly Trp Trp Lys
195
Asn Ser l.eu Asp Tyr Asp
210

Pro

Asn

Val

Ala

55

Pro

Gln

Asp

Tyr

Gly

135

Ala

Gly

Ile

Trp

Pro
215

440

Asn

Lys

Ser

40

Leu

Ser

Asn

Asn

Ala

120

Val

Met

His

Leu

Asn

200
Asp

Pro
Ala
25

Ser
Ala
Thr
His
Phe
105
Thr
Leu
Gly
Tyr
Ser
185

His

l.eu

204

Lys
10

Gly
Trp
Gly
Ala
Ser
90

His
Phe
Cys
Phe
Arg
170
Thr

Asn

Gln

Thr

Ala

His

Arg

75

Val

Lys

Val

Ser

Ala

1558

Tle

Asn

Ala

Tyr

Gly
Leu
Ala
Asp
60

Leu
Ser
His
Phe
Asp
140

Trp

Met

His

Tle
220

445

Tyr

Leu
45
Val

Leu

Pro

Gly

Met

125

Ser

Ile

Ser

Leu

His

205

Pro

Tle
Ile
30

His
Thr
Pro
Thr
Leu
110
Ile
Ala
Gln
Asp
Gln
190

Ile

l.eu

Thr
15

Ser
Pro
Asp
Pro
Ser
95

Phe
Ala
Trp
Cys
Arg
175
Gly

Ala

l.eu

Ser

Tle

Gly

Ala

Leu

80

Ser

Arg

Met

Val

Gly

160

Lys

Tle

Cys

Val
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Val

225

Lys

Trp

Gln

Gln

Leu

305

Ser

Phe

Lys

Asp

Pro

385

Lys

Ala

Leu

Ser

Leu

Thr

Ser

Glu

290

Ser

Tyr S

Ser

Lys

Trp

370

Arg

Leu

Ala

Arg

Lys
450

<210>73
<211>1362
<Z212>DNA

213> B E (Primula vialii)

<220>

<221>CDS
<222>(1).. (1362)

Pro
Asn
Phe
Phe
275

Val

Cys

Ser
Gln
355
Phe
Met
Cys
Asn
Asp

435
Thr

Lys
Phe
Tyr
260
Ile
Phe
Leu
Val
Asp
340
Thr
His
Pro
Lys
Val
420

Leu

Leu

Phe

Asp

245

Pro

Thr

Gly

Pro

Thr

3256

Val

Ala

Gly

Arg

405

Phe

Ser

Gly

223> A 6 F AN A

Phe

230

Val

Leu

Leu

Asn

310

Gly

Tyr

Gly

Gly

Gly

390

His

Thr

Asn

Asn

Val

Met

Phe

Ala

295

Trp

Ile

Val

Thr

Leu

375

Gln

Asn

Leu

Pro

Ser

Ser

Cys

Ser

280

Val

Gly

Gln

Gly

Leu

360

Gln

Phe

Leu

Lys

Leu
440

Leu Thr Ser

Arg

Val

265

Ser

Phe

Glu

His

Pro

345

Asn

Phe

Arg

Pro

Thr
425

Pro

Phe
250
Ala
Arg
Trp
Arg
Val
330
Pro
Ile
Gln
l.ys
Tyr
410

Leu

Lys

205

235

Leu

Arg

Glu

Val

Tle

315

Gln

Val

Ser

Val

Tle

395

Asn

Arg

Asn

Arg

Val

Leu

Val

Trp

300
Met

Phe S

Gly
Cys
Glu
380
Ser
Ile

Asn

Met

Phe

Asn
Cys
285
Phe

Phe

Asn
Pro
365
His

Pro

Ala S

Thr

Val
445

Tyr
Tyr
Met
270
His
Pro
Leu
Leu
Asp
350
Ala

His

Phe

Ala
430
Trp

Asp
Gln
255
Leu
Arg
Leu
Leu
Asn
335
Trp
Trp
Leu
Val
Phe
415

Tle

Glu

Lys
240
Ilis
Ala
Ala
Leu
Ala
320
His
Phe
Met
Phe
Arg
400
Thr

Glu

Ala
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<400>73
alg gcel aac aaa Lcel cca cca aac cce aaa aca ggl tac all acc age 48
Met Ala Asn Lys Ser Pro Pro Asn Pro Lys Thr Gly Tyr Ile Thr Ser
1 h 10 15
tca gac ctg aaa ggg cac aac aaa gca gga gac cta tgg ata tca atce 96
Ser Asp Leu Lys Gly His Asn Lys Ala Gly Asp Leu Trp lle Ser lle

20 25 30
cac ggg gag gta tac gac gtg tce tcecg tgg gece gge ctt cac ccg ggg 144
His Gly Glu Val Tyr Asp Val Ser Ser Trp Ala Gly Leu His Pro Gly

35 40 45
ggc agt gcc cce cte atg gee cte gea gga cac gac gta acc gac get 192
Gly Ser Ala Pro Leu Mel Ala Leu Ala Gly His Asp Val Thr Asp Ala
50 55 60
ttt cta gecg tat cat cct cct tet acec gee cge cte cte cet cee cte 240
Phe Leu Ala Tyr His Pro Pro Ser Thr Ala Arg Leu Leu Pro Pro Leu
65 70 75 80
tcc ace aac ctc cte ctt caa aac cac tcc gtc tce cce ace tee tet 288
Scr Thr Asn Leu Leu Leu Gln Asn His Ser Val Scr Pro Thr Scr Scr
85 90 95

gac tac cgc aaa ctc cte cac aac ttc cat aaa att ggt atg ttc cge 336
Asp Tyr Arg lys l.eu l.eu His Asn Phe His L.ys Tle Gly Met Phe Arg

100 105 110
gcc agg ggc cac act gct tac gcc acc ttc gtc atc atg ata gtg atg 384
Ala Arg Gly His Thr Ala Tyr Ala Thr Phe Val Ile Met Ile Val Met

115 120 125
ttt cta acg agc gtg acc gga gtc ctt tge agec gac agt geg tgg gtc 432
Phe Leu Thr Ser Val Thr Gly Val Leu Cys Ser Asp Ser Ala Trp Val
130 135 140
cal clg gcl age gge gea gea alg ggg Lle gee Lgg ale cag Lge gga 480
Ilis Leu Ala Ser Gly Ala Ala Met Gly Phe Ala Trp Ile Gln Cys Gly
145 150 156h 160
tgg ata ggt cac gac tct ggg cat tac cgg att atg tct gac agg aaa 528
Trp lle Gly His Asp Ser Gly His lyr Arg lle Met Ser Asp Arg Lys
165 170 175

tgg aac tgg ttc gcg cag gtc ctg age aca aac tge ctc cag ggg atce 576
Trp Asn Trp Phe Ala Gln Val Leu Ser Thr Asn Cys Leu Gln Gly Ile

180 185 190
agt atc ggg tgg tgg aag tgg aac cat aac gcce cac cac att get tge 624
Ser Ile Gly Trp Trp Lys Trp Asn His Asn Ala His His Ile Ala Cys

256
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195 200 205
aal age clg gac tac gac cce gac cle cag tat ate cet Lilg cle glg 672
Asn Ser Leu Asp Tyr Asp Pro Asp Leu Gln Tyr Ile Pro Leu Leu Val
210 215 220
gtc tce cec aag tte tte aac tce ctt act tet cgt ttec tac gac aag 720
Val Ser Pro Lys Phe Phe Asn Ser Leu Thr Ser Arg Phe Iyr Asp Lys
225 230 2356 240
aag ctg aat ttc gac ggc gtg tca agg ttt ctg gtt tge tac cag cac 768
Lys Leu Asn Phe Asp Gly Val Ser Arg Phe Leu Val Cys Tyr Gln His
245 250 255
tgg acg ttt tat cca gtc atg tgt gtc get agg cta aac atg atc gca 816
Trp Thr Phe Tyr Pro Val Met Cys Val Ala Arg Leu Asn Met Ile Ala
260 265 270
cag tcg ttt ata acg ctt ttc tcg age agg gag gtg ggt cat agg geg 864
Gln Ser Phe Ile Thr Leu Phe Ser Ser Arg Glu Val Gly His Arg Ala
275 280 285
caa gag att ttc gga ctt gect gtg ttt tgg gtt tgg ttt ccg cte ctg 912
Gln Glu Ilec Phe Gly Leu Ala Val Phe Trp Val Trp Phe Pro Leu Leu
290 295 300
cte tet tge tta cct aat tgg age gag agg att atg ttt ctg cta geg 960
l.eu Ser Cys l.eu Pro Asn Trp Ser Glu Arg Tle Met Phe l.eu l.eu Ala
305 310 3156 320
agc tat tcc gtt acg ggg ata cag cac gtg cag ttc age ttg aac cat 1008
Ser Tyr Ser Val Thr Gly Ile Gln His Val Gln Phe Ser Leu Asn His
325 330 335
ttt tct tecg gac gte tac gtg gge ccg cca gta get aac gac tgg ttc 1056
Phe Ser Ser Asp Val Tyr Val Gly Pro Pro Val Ala Asn Asp Trp Phe
340 345 350
aag aaa cag acl gel ggg aca cll aac ala Lecg Lge cecg geg Lgg alg 1104
Lys Lys Gln Thr Ala Gly Thr Leu Asn Ile Ser Cys Pro Ala Trp Met
355 360 365
gac tgg ttc cat gge ggg ttg cag ttt cag gtc gag cac cac ttg ttt 1152
Asp TIrp Phe His Gly Gly Leu Gln Phe Gln Val Glu His His Leu Phe
370 375 380
ccg cgg atg cct agg ggt cag ttt agg aag att tct cct ttt gtg agg 1200
Pro Arg Met Pro Arg Gly Gln Phe Arg Lys Ile Ser Pro Phe Val Arg
385 390 395 400
gat ttg tgt aag aaa cac aac ttg cct tac aat atc geg tcet ttt act 1248
Asp Leu Cys Lys Lys His Asn Leu Pro Tyr Asn Ile Ala Ser Phe Thr
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405
aaq gea aac glg Lig
Lys Ala Asn Val Leu

420
gct cgg gac cte tct
Ala Arg Asp Leu Ser
435
gtc cac aca cac ggc
Val His Thr His Gly
450

<210>74
<211>453
<212>PRT
213> EHEERE
<400>74

Mct Ala Asn Lys Scr

1 5

Ser Asp Leu Lys Gly

20
His Gly Glu Val Tyr
35
Gly Ser Ala Pro Leu
50

Phe Leu Ala Tyr His

65

Ser Thr Asn Leu Leu
85

Asp Tyr Arg Lys Leu

100
Ala Arg Gly His Thr
115
Phe Leu Thr Ser Val
130

His Leu Ala Ser Gly

145

Trp Tle Gly His Asp
165

acg
Thr

aat

Asn

tag

Pro

Ilis

Asp

Met

Pro

70

Leu

Leu

Ala

Thr

Ala

150

Ser

clt

Leu

ceg

Pro

Pro
Asn
Val
Ala
55

Pro
Gln
IIis
Tyr
Gly
135

Ala

Gly

aag

Lys
acc

Thr
440

Asn

Lys

Ser

40

Leu

Ser

Asn

Asn

Ala

120

Val

Met

His

acg
Thr
425
cca

Pro

Pro
Ala
25

Ser
Ala
Thr
His
Phe
105
Thr
Leu

Gly

Tyr

410
clg

Leu

aag

Lys

Lys
10

Gly
Trp
Gly
Ala
Ser
90

Ilis

Phe

Phe

Arg
170

208

aga

Arg

aat

Asn

Thr

Asp

Ala

His

Arg

75

Val

Lys

Val

Ser

Ala

155
Tle

aal

Asn

atg
Met

Gly
Leu
Gly
Asp
60

Leu
Ser
Ile
Tle
Asp
140

Trp

Met

acg
Thr

gtg
Val
445

Tyr
Trp
Leu
45

Val
Leu
Pro
Gly
Met
125
Ser

Ile

Ser

gee
Ala
430

tgg
Trp

Tle
Ile
30

His
Thr
Pro
Thr
Met
110
Tle
Ala

Gln

Asp

415
att
Ile

gaa
Glu

Thr
15

Ser
Pro
Asp
Pro
Ser
95

Phe
Val
Trp

Cys

Arg
175

gag
Glu

gce
Ala

Scr

Tle

Gly

Ala

Leu

80

Ser

Arg

Met

Val

Gly

160
l.ys

1296

1344
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Trp
Ser
Asn
Val
225

Lys

Trp

Gln S

Gln
Leu
305

Ser

Phe

Asp
Pro
385
Asp
lys

Ala

Val

Asn
Ile
Ser
210
Ser

Leu

Thr

Glu
290
Ser

Tyr

Ser

Trp
370
Arg
Leu
Ala

Arg

His
450

<210>7hH

<211>903

Trp
Gly
195
Leu
Pro
Asn
Phe
Phe
275
Tle
Cys
Ser
Ser
Gln
355
Phe
Met
Cys
Asn
Asp

435
Thr

Phe
180
Trp
Asp
Lys
Phe
Tyr
260
Ile
Phe
Leu
Val
Asp
340
Thr
His
Pro
Lys
Val
120

Leu

His

Ala
Trp
Tyr
Phe
Asp
245
Pro
Thr
Gly
Pro
Thr
325
Val
Ala
Gly
Arg
Lys
405
l.eu
Ser

Gly

Gln

Asp
Phe
230
Gly
Val
Leu
Leu
Asn
310
Gly
Tyr
Gly
Gly
Gly
390
His

Thr

Asn

Val

Trp

Pro

215

Asn

Val

Met

Phe

Ala

295

Trp

Ile

Val

Thr

Leu

375

Gln

Asn

l.eu

Pro

Leu
Asn
200
Asp
Ser
Ser
Cys
Ser
280
Val
Ser
Gln
Gly
Leu
360
Gln
Phe
Leu

lys

Thr
440

Ser
185
IIis
Leu
Leu
Arg
Val
265
Ser
Phe
Glu
His
Pro
345
Asn
Phe
Arg
Pro
Thr

125

Pro

Thr

Asn

Gln

Thr

Phe

250

Ala

Arg

Trp

Arg

Val

330

Pro

Ile S

Gln
Lys
Tyr
410

l.eu

Lys

209

Asn
Ala
Tyr
Ser
235
Leu
Arg
Glu
Val
Ile
315

Gln

Val

Val
Ile
395
Asn

Arg

Asn

Cys

Ilis

Tle

220

Arg

Val

Leu

Val

Trp

300

Met

Phe

Ala

Cys

Glu

380

Ser

Ile

Asn

Met

Leu
IIis
205
Pro
Phe
Cys
Asn
Gly
285
Phe
Phe
Ser
Asn
Pro
365
His
Pro
Ala

Thr

Val
445

Gln
190
Ile
Leu
Tyr
Tyr
Met
270
His
Pro
Leu
Leu
Asp
350
Ala
His
Phe
Ser
Ala

130
Trp

Gly

Ala

Leu

Asp

Gln

255

Tle

Arg

Leu

Leu

Asn

335
Trp

Leu
Val
Phe
415

Tle

Glu

Tle

Cys

Val

Lys

240

His

Ala

Ala

Leu

Ala

320

His

Phe

Met

Phe

Arg

400

Thr

Glu

Ala
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<212>DNA

{213>0streococcus tauri

<220>

<221>CDS

<222>(1).. (903)
<2923> A 5 {EIHIE

<400>75
atg agc
Met Ser
1

gcg tac
Ala Tyr

atc gac
Tle Asp

ctc ccg
Lcu Pro
50

ccg agg
Pro Arg
65

ctg geg
Leu Ala

atg ttc
Met Phe

acc alg
Thr Met

tgg tig
Trp Leu
130
atg gtt
Met Val
145
cat cac
His His

gce
Ala

gCg
Ala

aac
Asn
35

geg
Ala

ttg

l.eu

tac

gCy
Ala

ceg
Pro
115
cac
His

gCg
Ala

gece

Ala

tce

Ser

acg
Thr
20

gte
Val

atc

Tle

atg
Met

aat

Asn

cga
Arg
100
Lgg
Trp

tac

Tyr

cgce

Arg

ctg

Leu

get
Gly
5

tac

Tyr

gac

Asp

gCg
Ala

8C8
Ala

gCg
Ala
85

gag
Glu

age

Ser

aac

Asn

aag

Lys

ttg

Leu

gCg
Ala

gce
Ala

gCcg
Ala

acg

Thr

aag
l.ys
70

tat

atc
Ile

gal
Asp

aac

Asn

aag
Lys
150
ate

Tle

ctg

Leu

tac

Tyr

cge

Arg

acg
Thr
55

cge

Arg

cag
Gln

aga

Arg

aaa
Lys
135
acg
Thr

tgg
Trp

ctg
Leu

gce
Ala

gag
Glu
40

atg
Mct

gag
Glu

acg
Thr

2 288

Gly

adad

Lys S

120
tat
Tyr

aag

Lys

gCg
Ala

cccC

Pro

ttt
Phe
25

tgg
Trp

tac

Tyr

8C8
Ala

g8C8
Ala

ctg
Leu
105

Lecg

ttg

Leu

cag
Gln

tgg
Trp

gCg
Ala
10

gag
Glu

ate

Tle

ctg

Leu

ttc
Phe

ttc
Phe
90

BEE
Gly

Lt
Phe

gag
Glu

ttg

Leu

tgg
Trp

260

atc
Ile

tgg
Trp

ggt
Gly

ttg

Leu

gac
Asp
75

aac

Asn

cag
Gln

aag

Lys

cta

Leu

age
Ser
155
ttg

Leu

gCg
Ala

tcg

Ser

gCcg
Ala

ttc
Phe
60

ceg

Pro

gtc
Val

alc
Ile

ttg
Leu
140
ttc
Phe

gtg
Val

tce

Ser

cac
His

Leu
45

tgc
Cys

aag

l.ys

gtc
Val

gtg
Val

ctle
Leu
125
gac

Asp

ttg

Leu

tgt
Cys

gce
Ala

g8C8
Ala
30

tcg

Ser

ctg

Leu

888
Gly

gtg
Val

tgg
Trp
110
clc

Leu

act
Thr

cac
His

cac

His

gcg
Ala
15

aat

Asn

ttg

Leu

gtc
Val

ttc
Phe

ctc
Leu
95

232424
Gly

888
Gly

gtg
Val

gtt
Val

ttg

Leu

tac

Tyr

g88C
Gly

agg
Arg

gga
Gly

atg
Met
80

888
Gly

glLg
Val

tte
Phe

tat
Tyr
160
atg
Met

48

96

144

192

240

288

336

384

132

480

h28
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gee acg
Ala Thr

ttc att
Phe lle

att cga
Ile Arg
210
ttc gtce
Phe Val
225
tge ccg
Cys Pro

ctc gtg
Leu Val

cgec g8cC
Arg Gly

cce agce
Pro Ser

290

<210>76

<211>300
<212>PRT

aac

Asn

cac
His
195
tgc
Cys

att
Tle

Val

cte

Leu

gac
Asp
275
gtg
Val

165
gal Lgl
Asp Cys
180
atc gtg
lle Val

ccg tgg
Pro Trp

gtc ttc
Val Phe

acc ctt
Thr Leu
245
ttc ggg
Phe Gly
260
ggc geg
Gly Ala

cga cgc

Arg Arg

alc
Ile

atg
Met

aag

Lys

g8C8
Ala
230
cct

Pro

aac

Asn

agt

Ser

acg
Thr

<213>0streococcus tauri

<400>76

Met Ser Ala Ser Gly Ala

1

5)

Ala Tyr Ala Thr Tyr Ala

Ile Asp

l.eu Pro
50

20

Asn Val Asp Ala

35

Ala Tle Ala Thr

gal
Asp

tac

Tyr

cga
Arg
215
cac
His

tgg
Trp

tte
Phe

tce

Ser
cga

Arg
295

Leu

Arg

Thr
55

gce

Ala

tcg
Ser
200
tac

Tyr

gce
Ala

gCcg
Ala

tac

Tyr

gtg
Val
280
tct

Ser

Leu

Ala

Glu

40
Met

tac
Tyr
185
tat
Tyr

atc
Ile

gtg
Val

caa

Gln

ctc
Lcu
265
aaa

l.ys

cga

Arg

Pro
Phe
25

Trp

Tyr

261

170
Lic
Phe

tat
Tyr

acc
Thr

tte
Phe

atg
Met
250
aag

Lys

cca

Pro

aaa

Lys

Ala
10
Glu

Ile

l.eu

88C
Gly

cte

Leu

cag
Gln

gtg
Val
235
tte
Phe

gCg
Ala

gce
Ala

att
Ile

Tle

Trp

Gly

l.eu

g€y
Ala

atg
Met

gct
Ala
220
ctg

Leu

gte
Val

tac

Tyr

gag
Glu

gac

Asp
300

Ala

Ser

Ala

Phe
60

g€y
Ala

tcg
Ser
205
caa
Gln

cgt
Arg

Met

tcg

Scr

acc
Thr
285

taa

Ser

His

Leu

45
Cys

Lgce
Cys
190
gCcg
Ala

atg
Met

cag
Gln

acg

Thr

aac
Asn
270
acg
Thr

Ala
Ala
30

Ser

l.eu

175
aac

Asn

cte

Leu

cte

Leu

aag

Lys

aac
Asn
255
aag

Lys

cge

Arg

Ala
15

Asn

Leu

Val

Lcg

Ser

g8C
Gly

caa
Gln

cac
His
240

Met

tcg

Scr

gCg
Ala

Tyr

Arg

Gly

576

624

672

720

768

816

864

903
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Pro Arg Leu Met Ala Lys Arg Glu Ala Phe Asp

65 70
Leu Ala Tyr Asn Ala Tyr Gln Thr Ala
85
Met Phe Ala Arg Glu Ile Ser Gly Leu
100 105
Thr Met Pro Trp Ser Asp Arg Lys Ser
115 120
Trp Leu His Tyr Asn Asn Lys Tyr Leu
130 135
Met Val Ala Arg Lys Lys Thr Lys Gln
145 150
His His Ala Leu Leu Ile Trp Ala Trp
165
Ala Thr Asn Asp Cys Ile Asp Ala Tyr
180 185
Phe Ile His Ile Val Met Tyr Ser Tyr
195 200
Ile Arg Cys Pro Trp Lys Arg Tyr lle
210 215
Phe Val Tle Val Phe Ala His Ala Val
225 230
Cys Pro Val Thr Leu Pro Trp Ala Gln
245
Leu Val Leu Phe Gly Asn Phe Tyr Lcu
260 265
Arg Gly Asp Gly Ala Ser Ser Val Lys
275 280
Pro Ser Val Arg Arg Thr Arg Ser Arg
290 295

<210>77

<211>903

<212>DNA
<213>0strcococcus tauri
<2207

<221>CDS

<222>(1).. (903)

<223> A5 JEfHIE

262

Phe
90

Gly
Phe
Glu
Leu
Trp
170
Phe
Tyr
Thr
Phe
Met
250
Lys

Pro

Lys

75

Asn

Gln

Lys

Leu

Ser

155

Leu

Gly

Leu

Gln

Val

235

Phe

Ala

Ala

Ile

Pro

Val

Pro

Ile

Leu

140

Phe

Val

Ala

Met

Ala

220

l.eu

Val

Tyr

Glu

Asp
300

Lys
Val
Val
Leu
125

Asp

Leu

Ala

Ser

205

Gln

Arg

Met

Scr

Thr
285

Gly
Val
Trp
110
Leu
Thr
His
His
Cys
190
Ala
Met
Gln
Thr
Asn

270
Thr

Phe
Leu
95

Gly
Gly
Val
Val
Leu
175
Asn
Leu
Leu
l.ys
Asn
255

Lys

Arg

Met
80

Gly
Ser
Val
Phe
Tyr
160
Met
Ser
Gly
Gln
His
240
Met

Scr

Ala
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<400>77
alg agc gee Ltee ggl geg clg clg cee geg ate geg Lle gee geg Lac 48
Met Ser Ala Ser Gly Ala Leu Leu Pro Ala Ile Ala Phe Ala Ala Tyr
1 h 10 15
gcg tac gecg acg tac gee tac gee ttt gag tgg tecg cac geg aat gge 96
Ala I'yr Ala Thr Tyr Ala lyr Ala Phe Glu lrp Ser His Ala Asn Gly

20 25 30
atc gac aac gtc gac gecg cge gag tgg atc ggt geg ctg teg ttg agg 144
Ile Asp Asn Val Asp Ala Arg Glu Trp Ile Gly Ala Leu Ser Leu Arg

35 40 45
ctc ccg geg atec geg acg acg atg tac ctg ttg tte tge ctg gte gga 192
Leu Pro Ala Tle Ala Thr Thr Met Tyr Leu Leu Phe Cys Leu Val Gly
50 55 60
ccg agg ttg atg geg aag cge gag geg tte gac ccg aag ggg tte atg 240
Pro Arg Leu Met Ala Lys Arg Glu Ala Phe Asp Pro Lys Gly Phe Met
65 70 75 80
ctg gcg tac aat gecg tat cag acg gecg ttc aac gtc gtc gtg ctec ggg 288
Leu Ala Tyr Asn Ala Tyr Gln Thr Ala Phc Asn Val Val Val Lecu Gly
85 90 95

atg ttc gcg cga gag atc tcg ggg ctg ggg cag ccc gtg tgg ggg tca 336
Met Phe Ala Arg Glu Tle Ser Gly l.eu Gly GIn Pro Val Trp Gly Ser

100 105 110
acc atg ccg tgg agc gat aga aaa tcg ttt aag atc ctc ctc ggg gtg 384
Thr Met Pro Trp Ser Asp Arg Lys Ser Phe Lys Ile Leu Leu Gly Val

115 120 125
tgg ttg cac tac aac aac aaa tat ttg gag cta ttg gac act gtg ttc 432
Trp Leu His Tyr Asn Asn Lys Tyr Leu Glu Leu Leu Asp Thr Val Phe
130 135 140
alg gll gcg cge aag aag acg aag cag Llg age Lic Llg cac gt Lal 480
Met Val Ala Arg Lys Lys Thr Lys Gln Leu Ser Phe Leu Ilis Val Tyr
145 150 156h 160
cat cac gcc ctg ttg atec tgg geg tgg tgg ttg gtg tgt cac ttg atg 528
His His Ala Leu Leu lle Trp Ala lrp lrp Leu Val Cys His Leu Met
165 170 175

gcc acg aac gat tgt atc gat gecce tac ttec gge geg geg tge aac teg 576
Ala Thr Asn Asp Cys Ile Asp Ala Tyr Phe Gly Ala Ala Cys Asn Ser

180 185 190
ttc att cac atc gtg atg tac tcg tat tat ctc atg tcg geg cte gge 624
Phe Ile His Ile Val Met Tyr Ser Tyr Tyr Leu Met Ser Ala Leu Gly

263
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atl cga
Ile Arg
210
ttec gtce
Phe Val
225
tge ccg
Cys Pro

ctc gtg
Leu Val

cge ggc
Arg Gly

ccc agce
Pro Scr

290

<210>78

<211>300

195
Lgce

att
lle

gtc
Val

cte

Leu

gac
Asp
275
gtg
Val

C212>PRT

{213>0streococcus tauri

<400>78

Met Ser
1
Ala Tyr

Tle Asp

Leu Pro
50

Pro Arg

65

Leu Ala

Met Phe

Ala

Ala

Asn

35

Ala

Leu

Tyr

Ala

ccg

Pro

gtc
Val

acc
Thr

ttc
Phe
260
ggc

Gly

cga

Arg

Ser
Thr
20

Val
lle
Mct

Asn

Arg

Lgg
tte
Phe
ctt
Leu
245
888

Gly

gCcg
Ala

cge

Arg

Gly

Tyr

Asp

Ala

Ala

Ala

8hH
Glu

aag

gcg
Ala
230
cct

Pro

aac

Asn

agt

Ser

acg

Thr

Ala

Ala

Ala

Thr

Lys

70

Tyr

Tle

cga
Arg
215
cac
His

tgg
Trp

tte
Phe

tee

Ser
cga

Arg
295

Leu

Tyr

Arg

Thr

bh

Arg

Gln

Ser

200

Lac

gce
Ala

gCg
Ala

tac

Tyr

Val
280
tct

Scr

Leu
Ala
Glu
10

Met
Glu

Thr

Gly

alc acc
Ile Thr

gtg ttc
Val Phe

caa atg

Gln Met
250

ctc aag

Leu Lys

265

aaa cca

Lys Pro

cga aaa

Arg Lys

Pro Ala
10

Phe Glu

25

Trp Tle

Tyr Leu

Ala Phe

Ala Phe
90
Leu Gly

264

cag
Gln

gtg
Val
235
ttc
Phe

gCg
Ala

gee

Ala

att
Tle

Ile
Trp
Gly
Leu
Asp
75

Asn

Gln

gcl
Ala
220
ctg

Leu

gtc
Val

tac

Tyr

gag
Glu

gac

Asp
300

Ala

Ser

Ala

Phe

60

Pro

Val

Pro

2056
caa

Gln

cgt
Arg

atg
Met

tcg

Ser
acc
Thr
285

taa

Phe

His

l.eu

15

Cys

Lys

Val

Val

alg
Met

cag
Gln

acg
Thr

aac
Asn
270
acg

Thr

Ala
Ala
30

Ser
Leu
Gly

Val

Trp

cle

Leu

aag

Lys

aac
Asn
255
aag

Lys

cge

Arg

Ala
15

Asn

l.eu

Val

Phe

Leu

95
Gly

caa
Gln
cac
His
240
atg

Met

tcg

Ser

gcg
Ala

Tyr
Gly
Arg
Gly
Mct
80

Gly

Ser

672

720

768

816

864

903
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100 105 110
Thr Met Pro Trp Ser Asp Arg Lys Ser Phe Lys Ile Leu Leu Gly Val
115 120 125
Trp l.eu His Tyr Asn Asn lL.ys Tyr leu Glu l.eu l.eu Asp Thr Val Phe
130 135 140
Met Val Ala Arg Lys Lys Thr Lys Gln Leu Ser Phe Leu His Val lyr
145 150 155 160
His His Ala Lcu Leu Ile Trp Ala Trp Trp Lcu Val Cys His Leu Met
165 170 175
Ala Thr Asn Asp Cys Ile Asp Ala Tyr Phe Gly Ala Ala Cys Asn Ser
180 185 190
Phe Ile His Ile Val Met Tyr Ser Tyr Tyr Leu Metl Ser Ala Leu Gly
195 200 205
Ile Arg Cys Pro Trp Lys Arg Tyr Ile Thr Gln Ala Gln Met Leu Gln
210 215 220
Phe Val lle Val Phe Ala His Ala Val Phe Val Leu Arg Gln Lys His
225 230 235 240
Cys Pro Val Thr Lcu Pro Trp Ala Gln Mct Phe Val Mct Thr Asn Mct
245 250 255
Leu Val Leu Phe Gly Asn Phe Tyr Leu Lys Ala Tyr Ser Asn Lys Ser
260 265 270
Arg Gly Asp Gly Ala Ser Ser Val Lys Pro Ala Glu Thr Thr Arg Ala
275 280 285
Pro Ser Val Arg Arg Thr Arg Ser Arg Lys Ile Asp
290 295 300

<210>79

<211>903

<212>DNA

<213>0streococcus tauri

<220

<221>CDS

<222>(1).. (903)

223> A5 {E(HE

<400>79

alg agc gee Ltee ggl geg clg clg cee geg ale geg Lee gee geg Lac 48
Met Ser Ala Ser Gly Ala Leu Leu Pro Ala Ile Ala Ser Ala Ala Tyr

1 5 10 15

gcg tac gecg acg tac gee tac gee ttt gag tgg tecg cac geg aat gge 96

265
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Ala Tyr Ala Thr Tyr Ala Tyr Ala Phe Glu Trp Ser His Ala Asn Gly
20 25 30
atc gac aac gtc gac gcg cge gag tgg atc ggt geg ctg tecg ttg agg 144
Tle Asp Asn Val Asp Ala Arg Glu Trp Tle Gly Ala l.eu Ser l.eu Arg
35 40 45
ctc ccg geg atc gecg acg acg atg tac ctg ttg ttc tge ctg gtce gga 192
Leu Pro Ala Ile Ala Thr Thr Met Tyr Leu Leu Phe Cys Leu Val Gly
50 55 60
ccg agg ttg atg gcg aag cge gag geg ttec gac ccg aag gegg ttc atg 240
Pro Arg Leu Met Ala Lys Arg Glu Ala Phe Asp Pro Lys Gly Phe Met
65 70 75 80
clg geg tac aal geg tal cag acg geg Llc aac gle gle glg cle ggg 288
Leu Ala Tyr Asn Ala Tyr Gln Thr Ala Phe Asn Val Val Val Leu Gly
85 90 95
atg ttc gcg cga gag atec tcg ggg ctg ggg cag ccc gtg tgg ggg tea 336
Met Phe Ala Arg Glu lle Ser Gly Leu Gly Gln Pro Val Trp Gly Ser
100 105 110
acc atg ccg tgg age gat aga aaa tcg ttt aag atc ctc ctec ggg gtg 384
Thr Met Pro Trp Ser Asp Arg Lys Ser Phe Lys Ile Leu Leu Gly Val
115 120 125
tgg ttg cac tac aac aac caa tat ttg gag cta ttg gac act gtg ttc 432
Trp Leu His Tyr Asn Asn Gln Tyr Leu Glu Leu Leu Asp Thr Val Phe
130 135 140
atg gtt gcg cge aag aag acg aag cag ttg age tte ttg cac gtt tat 480
Mct Val Ala Arg Lys Lys Thr Lys Gln Lcu Scr Phe Leu His Val Tyr
145 150 1565 160
cat cac gcc ctg ttg atc tgg geg tgg tgg ttg gtg tgt cac ttg atg 528
His His Ala Leu Leu Ile Trp Ala Trp Trp Leu Val Cys His Leu Met
165 170 175
gce acg aac gat tgt atc gat gcc tac ttc ggec gecg gecg tge aac tceg 576
Ala Thr Asn Asp Cys Tle Asp Ala Tyr Phe Gly Ala Ala Cys Asn Ser
180 185 190
ttc att cac atc gtg atg tac tcg tat tat ctc atg tcg gcg ctc ggc 624
Phe Ile His Ile Val Met Tyr Ser Tyr Tyr Leu Met Ser Ala Leu Gly
195 200 205
all cga lge ccg Lgg aag cga Lac alc acc cag gel caa alg cle caa 672
Ile Arg Cys Pro Trp Lys Arg Tyr Ile Thr Gln Ala Gln Met Leu Gln
210 215 220
ttc gtec att gtc ttec geg cac gee gtg tte gtg ctg cgt cag aag cac 720

266
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Phe
225
tgc

Val

ccg

Pro

gtg
Val

gE8C
Gly

> agce

Ser
290

<210>80

<211>300

Tle

gtc
Val

ctc

Leu

Lac
Asp
275
gLg
Val

{212>PRT
{213>0streococcus tauri
<400>80

Met
1
Ala
Ile
Leu
Pro
65
Leu
Met

Thr

Trp

Ser

Tyr

Asp

Pro

50

Arg

Ala

Phe

Met

l.eu

130

Ala

Ala

Asn

35

Ala

Leu

Tyr

Ala

Pro

115
His

Val

acc
Thr

ttc
Phe
260
g8C

Gly

cga

Arg

Ser
Thr
20

Val
Tle
Met
Asn
Arg
100

Trp

Tyr

Phe Ala
230

ctt cct

l.,eu Pro

245

ggg aac

Gly Asn

gcg agt
Ala Ser

cge acg
Arg Thr

Gly Ala
Tyr Ala
Asp Ala
Ala Thr
Ala Lys
70

Ala Tyr
85

Glu Ile

Ser Asp

Asn Asn

His

tegg
Trp

ttc
Phe

cga
Arg
295

Leu

Tyr

Arg

Thr

55

Arg

Gln

Ser

Arg

Gln
135

Ala

8C8
Ala

tac

Tyr
gty
Val
280
Ltct

Ser

Leu
Ala
Glu
40

Met
Glu
Thr
Gly
Lys

120
Tyr

Val Phe Val
235

caa atg ttc

Gln Met Phe

250

ctc aag gcg

Leu Lys Ala

265

aaa cca gcc

Lys Pro Ala

cga aaa all
Arg Lys Ile

Pro Ala Ile
10

Phe Glu Trp

25

Trp Ile Gly

Tyr Leu Leu

Ala Phe Asp
75
Ala Phe Asn
90
Leu Gly Gln
105
Ser Phe Lys

l.eu Glu T.eu

267

Leu

gtc
Val

tac

Tyr

gag
Glu

gac

Asp
300

Ala

Ser

Ala

Phe

60

Pro

Val

Pro

Ile

l.eu

140

Arg

Met

tcg

Ser
acc
Thr
285

Laa

Ser

His

Leu

45

Cys

Lys

Val

Val

Leu

125
Asp

Gln

acg
Thr

aac
Asn
270
acg
Thr

Ala
Ala
30

Ser
Leu
Gly
Val
Trp
110

Leu

Thr

Lys

aac
Asn
255

aag

Lys S

Ala

15

Asn

Leu

Val

Phe

Leu

95

Gly

Val

His
240
atg
Met

Tyr

Gly

Arg

Gly

Met

80

Gly

Ser

Val

Phe

768

816

864

903
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Met Val Ala Arg Lys Lys
145 150
Ilis Ilis Ala Leu Leu Ile
165
Ala Thr Asn Asp Cys Ile
180
Phe Ile His Ile Val Met
195
Ile Arg Cys Pro Trp Lys
210
Phe Val Ile Val Phe Ala
225 230
Cys Pro Val Thr Leu Pro
245
Leu Val Leu Phe Gly Asn
260
Arg Gly Asp Gly Ala Ser
275
Pro Ser Val Arg Arg Thr
290

<210>81

<211>879

<212>DNA

<213>0strcococcus tauri

<220>

<221>CDS

<222>(1).. (879)

<223> A 6 ZEHIE

<400>81

atg agt ggc tta cgt gca

Met Ser Gly Leu Arg Ala

1 5

tgg gac tac gcg att tcc

Trp Asp Tyr Ala Ilc Scr
20

cag tgg gac atc ggg cca

GIn Trp Asp Tle Gly Pro

35

Thr
Trp
Asp
Tyr
Arg
215
His
Trp
Phe

Ser

Arg
295

cccC

Pro

aaa

Lys

gtg
Val

Lys

Ala

Ala

Ser
200
Tyr

Ala

Ala

Tyr

Val
280

Ser

aac

Asn

gtc
Val

agt
Ser
40

Gln Leu Ser

Trp
Tyr
185
Tyr
Ile
Val
Gln
Leu
265

Lys

Arg

ttt
Phe

gtc
Val
25

tcg

Ser

268

Trp
170
Phe

Tyr

Thr

Phe

Met

250

Lys

Pro

Lys

tta
Leu
10

ttc
Phe

agt

Ser

155

Leu

Gly

Leu

Gln

Val

235

Phe

Ala

Ala

Ile

cac
His

acg

Thr

acg
Thr

Phe

Val

Ala

Met

Ala

220

Leu

Val

Tyr

Glu

Asp
300

aga

Arg

tgt
Cys

gCg
Ala

Leu

Ala

Ser
205
Gln

Arg

Met

Ser

Thr
285

tte
Phe

gce

Ala

cat
His
45

His

Ilis

Cys
190
Ala

Met

Gln

Thr

Asn
270
Thr

tgg
Trp

gac
Asp
30

tta

l.eu

Val
Leu
175
Asn
Leu
Leu
Lys
Asn
255

Lys

Arg

aca
Thr
15

Scr

cccC

Pro

Tyr
160
Met
Ser
Gly
Gln
His
240
Met

Ser

Ala

aag

Lys

.ttt

Phe

gcc
Ala

48

96

144
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att gaa
Ile Glu
50

aca gtt
Thr Val
65

att aga
ITle Arg

ttc ttg
Phe Leu

gcg tat
Ala Tyr

gaa act
Glu Thr
130
Lac gag
Tyr Glu
145
caa gta
Gln Val

tgg tgg
Trp Trp

gCcg gCcC
Ala Ala

tta tca
Leu Ser
210
tgg tgg
Trp Trp
225
aac gta
Asn Val

tce

Ser

tte
Phe

gag
Glu

ata

Tle

cag
Gln
115
cag
Gln

Lt
Phe

aga

Arg

atc
Ile

ttg
Leu
195
acc

Thr

get
Gly

ctt

l.eu

cct

Pro

ttg

Leu

cct

Pro

gtc
Val
100
aat

Asn

ctt

Leu

gla
Val

tte
Phe

att
Ile
180
aac

Asn

ctt

Leu

cge

Arg

caa
Gln

acc
Thr

tgg
Trp

acg
Thr
85

ctc

Leu

gga
Gly

gct
Ala

gal
Asp

cta
Leu
165
gct
Ala

tca

Ser

att
Tle

cac
His

gCg
Ala
245

cca

Pro

tat
Tyr
70

tgg
Trp

agt

Ser

tat
Tyr

ctc

Leu

act
Thr
150
cac
His

cgs8
Arg

tgg
Trp

gga
Gly

cta
Lcu
230
ttg

l.eu

ctg
Leu
55

ggt
Gly

tta

Leu

ctt

Leu

act
Thr

tac
Tyr
135
tac

Tyr

act
Thr

agg
Arg

gta
Val

aaa
Lys
215
acg

Thr

tac

Tyr

gtg
Val

cgt
Arg

aga

Arg

tac

Tyr

tta
Leu
120
att
Ile

att
Ile

tat
Tyr

gct
Ala

cac
His
200
gaa

Glu

caa

Gln

tgc
Cys

act
Thr

tta

Leu

aga

Arg

atg
Met
105
tgg
Trp

tac

Tyr

alg
Met

cac
His

ceg
Pro
185

gtg
Val
gat
Asp

Mct

gct
Ala

269

age

Ser

acce

Thr

tte
Phe
90

tgc
Cys

ggt
Gly

att
Ile

clt

Leu

cac

His S

170

ggt
Gly

tgce
Cys

cet

Pro

cag

Gln

tcg
Ser
250

cte

Leu

agg
Arg
75

ata

Tle

ctt

Leu

aat

Asn

ttt
Phe

cle
Leu
155

age

ggt
Gly

atg
Met

aag

Lys

Mct
235
ttc
Phe

ttg
Leu
60

agt

Ser

ata

Tle

ggt
Gly

gaa
Glu

tac
Tyr
140
aag

Lys

acg
Thr

gat
Asp

tac

Tyr

cgt
Arg
220
ctt

Leu

tct

Ser

tte
Phe

tca

Ser

tgt
Cys

tgt
Cys

ttc
Phe
125
gta
Val

aal

Asn

att

Ile S

gct
Ala

acc
Thr
205
tce

Ser

cag

Gln

acg
Thr

tac

Tyr

gac

Asp

cat
His

gtg
Val
110

aag

agt

Ser

aac

Asn

tce

tac
Tyr
190
tat
Tyr

aac

Asn

ttt
Phe

tat
Tyr

tta

Leu

aag

Lys

aat
Asn
95

gce

Ala

gce

Ala

aaa

Lys

Llg

Leu

ttt
Phe
175
ttc
Phe

tat
Tyr

tac

Tyr

tte
Phe

cce
Pro
255

gtc
Val

aaa
Lys
80

gcg
Ala

caa

Gln

acg
Thr

ata
Tle

(622323
Arg
160
att
Ile

age

Ser

cta

Leu

ctt

Leu

tte
Phe
240
aag

l.ys

192

240

288

w
w
@]

384

432

480

528

576

624

672

720

768
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ttt ttg tcc aaa att ctg

Phe Leu Ser Lys Ile Leu
260

ttt ggg cat ttc tac tat

Phe Gly His Phe Tyr Tyr

275
aaa aaa cag cag tga
Lys Lys Gln Gln
290

<210>82
<211>292
<212>PRT
<213>0streococcus tauri
<100>82

Met Ser Gly Leu Arg Ala
1 5

Trp Asp Tyr Ala Ile Ser

20
GIn Trp Asp Tle Gly Pro
35
Ile Glu Ser Pro Thr Pro
50
Thr Val Phe Leu Trp Tyr
65 70
Ile Arg Glu Pro Thr Trp
85
Phe Leu Ile Val Leu Ser
100
Ala Tyr Gln Asn Gly Tyr
115
Glu Thr Gln Leu Ala Leu
130
Tyr Glu Phe Val Asp Thr
145 150
Gln Val Arg Phe Leu lIlis
165
Trp Trp Ile Tle Ala Arg

cte

Leu

tee

Ser

Pro
Lys
Val
Leu
55

Gly
Leu
Leu
Thr
Tyr
135
Tyr

Thr

Arg

gtc
Val

aag

Lys
280

Asn

Val

Ser

40

Val

Arg

Arg

Tyr

l.eu

120

lle

Tle

Tyr

Ala

tat
Tyr
265
cac

His

Phe

Val
25

Ser

Thr S

Leu

Arg

Met

105

Trp

Tyr

Mct

Ilis

Pro

atg
Met

ata

Tle

Leu
10
Phe

Ser

Thr
Phe
90

Cys
Gly
lle
Lcu
IIis

170
Gly

270

atg
Met

gea

Ala

His
Thr
Thr
Leu
Arg
75

Ile
Leu
Asn
Phe
Leu
155

Ser

Gly

age

Ser

gea

Ala

Arg

Cys

Ala

Leu

60

Scr

Ile

Gly

Glu

Tyr

140

Lys

Thr

Asp

ctt

Leu
gct

Ala
285

Phe

Ala

His

45

Phe

Scr

Cys

Cys

Phe

125

Val

Asn

Ile

Ala

ctc
Leu
270
aag

Lys

Trp

Asp

30

l.eu

Tyr

Asp

His

Val

110

lys

Ser

Asn

Ser

Tyr

g8cC
Gly

cte

Leu

Thr
15

Ser
Pro
Leu
Lys
Asn
95

Ala
Ala
Lys
Leu
Phe

175
Phe

ttg

Leu

cag

Gln

Lys

Phe

Ala

Val

Lys

80

Ala

Gln

Thr

lle

Arg

160

Tle

Ser

816

864

879
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Ala Ala

l.eu Ser
210

Trp Trp

225

Asn Val

Phe Leu

Phe Gly

Lys Lys
290

<210>83
<211>831
<212>DNA

<213> wEE

<220>
<221>CDS

Leu
195
Thr

Gly

Leu

Ser

His

27H
Gln

—=

180

Asn

l.eu

Arg

Gln

Lys

260

Phe

Gln

fETN

A7 B

<222>(1).. (831)
<223> A 5 JE(H

<400>83
atg gac
Met Asp
1

aac gga
Asn Gly

gag ggc
Glu Gly

gge tac
Gly Tyr
50
gtc gat
Val Asp

gtc
Val

alc
Ile

aag
Lys
35

ctg

Leu

aag

Lys

gtc
Val

glg
Val
20

ctc

Leu

gCg
Ala

cet

Pro

Ser
Tle
His
Ala
245

Ile

Tyr

gag
Glu

gag
Glu

tte
Phe

tte
Phe

tte
Phe

Trp
Gly
Leu
230
Lcu

Leu

Tyr

cag
Gln

Lic
Phe

acc
Thr

gtg
Val

gag
Glu

Val

l.ys
215
Thr

Tyr

Leu

Ser

caa

Gln

alg
Met

tcg

Ser

gtc
Val
515)

cte

Leu

His
200
Glu

Gln

Cys

Val

Lys
280

tog
Trp

gag
Glu

acc
Thr
40

ctc

Leu

aag

Lys

185
Val Cys

Asp Pro

Met Gln

Ala Scr
250

Tyr Met

265

His Ile

cal gag
Ilis Glu
25

gag gag
Glu Glu

ggg tcc
Gly Ser

tte cte
Phe Leu

271

Met
235
Phe

Met

Ala

ttc
Phe

aag

Lys

atg
Met

gce
Ala

aag

Lys

Tyr

Arg
220

Leu

Scr

Ser

Ala

gtg
Val

cCcC

Pro

atg
Met

ttc
Phe
60

cte

Leu

Thr

205

Ser

Gln

Thr

Leu

Ala
285

gacC g

Asp

aac

Asn

gCE
Ala
45

atg
Met

gtg
Val

190
Tyr

Asn

Phe

Tyr

Leu
270
Lys

aag
Lys
30

ctt

Leu

aag

Lys

cac

His

Tyr

Tyr

Phe

Pro
255
Gly

Leu

gte
Val
15

clg

Leu

atc
lle

gce
Ala

aac

Asn

Leu
l.eu
Phe
240
Lys

Leu

Gln

aac

Asn

gtc
Val

ttt
Phe

atc

Tle

48

96

111

192

240
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65 70 75 80
Llc cle acc ggl clg Lcece alg tac alg gee acce gag Lge geg cge cag 288
Phe Leu Thr Gly Leu Ser Met Tyr Met Ala Thr Glu Cys Ala Arg Gln
8h 90 95
gca tac ctc gge gge tac aag cte ttt gge aac ccg atg gag aag gge 336
Ala I'yr Leu Gly Gly lyr Lys Leu Phe Gly Asn Pro Met Glu Lys Gly
100 105 110
acc gag tcg cac gee cecg gge atg gee aac ate atcec tac ate tte tac 384
Thr Glu Ser His Ala Pro Gly Met Ala Asn Ile Ile Tyr Ile Phe Tyr
L5 120 125
gtg age aag ttc ctc gaa ttc ctc gac acc gtc ttc atg atc ctc ggce 432
Val Ser Lys Phe Leu Glu Phe Leu Asp Thr Val Phe Met Ile Leu Gly
130 135 140
aag aag tgg aag cag ctc age ttt cte cac gte tac cac cac geg age 480
Lys Lys Trp Lys Gln Leu Ser Phe Leu His Val Tyr His His Ala Ser
145 150 155 160
atc agc ttc atc tgg ggc atc atc gecec cge tte geg cece ggt gge gac 528
Ile Ser Phe Ile Trp Gly Ile Ilc Ala Arg Phe Ala Pro Gly Gly Asp
165 170 175
gce tac ttc tct acc ate ctc aac age age gtg cat gte gtg cte tac 576
Ala Tyr Phe Ser Thr Tle l.eu Asn Ser Ser Val His Val Val l.eu Tyr
180 185 190
ggc tac tac gcc tcg acc acc ctc ggc tac acc ttc atg cgc ccg ctg 624
Gly Tyr Tyr Ala Ser Thr Thr Leu Gly Tyr Thr Phe Met Arg Pro Leu
195 200 205
cge ccg tac att acc acc att cag ctc acg cag ttc atg gec atg gtc 672
Arg Pro Tyr Ile Thr Thr Ile Gln Leu Thr Gln Phe Met Ala Met Val
210 215 220
glc cag Lce gle tal gac tac Lac aac ccce Lge gac tac ccg cag ccce 720
Val Gln Ser Val Tyr Asp Tyr Tyr Asn Pro Cys Asp Tyr Pro Gln Pro
225 230 235 240
ctc gtc aag ctg cte tte tgg tac atg ctc acc atg cte gge cte tte 768
Leu Val Lys Leu Leu Phe Trp Tyr Met Leu Thr Met Leu Gly Leu Phe
245 250 255
ggc aac ttc ttc gtg cag cag tac ctc aag ccc aag gecg ccc aag aag 816
Gly Asn Phe Phe Val Gln Gln Tyr Leu Lys Pro Lys Ala Pro Lys Lys
260 265 270
cag aag acc atc taa 831
Gln Lys Thr Ile

272
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<210>84

2110276
<212>PRT
218> K EE

<400>84

Met
1
Asn
Glu
Gly
Val
65
Phe
Ala
Thr
Val
Lys
145

Ile

Ala

Gly T

Arg

Val
225

Leu

Asp
Gly
Gly
Tyr
50

Asp
Leu
Tyr
Glu
Scer
130
Lys
Ser
Tyr
I'yr
Pro
210

Gln

Val

275

Val

Tle

3b

Leu

Lys

Thr

l.eu

Ser

1158

Lys

Trp

Phe

Phe

Tyr

195

Tyr

Ser

Lys

—=

AT [

e

Val
Val
20

Leu
Ala
Pro
Gly
Gly
100
His
Phe
Lys
Ile
Ser
180
Ala
Tle

Val

Leu

Glu

Glu

Phe

Phe

Phe

Leu

85

Gly

Ala

Leu

Gln

Trp

165

Thr

Ser

Thr

Tyr

Leu

Gln

Phe

Thr S

Val
Glu
70

Ser
Tyr
Pro
Glu
Leu
150
Gly
Tle
Thr
Thr
Asp

230
Phe

Gln

Met

Val
1575)

Leu
Met
l.ys
Gly
Phe
135
Ser
Ile
l.eu
Thr
Tle
215

Tyr

Trp

Trp

Glu

Thr

40

Leu

Lys

Tyr

l.eu

Met

120

Leu

Phe

Ile

Asn

Leu

200

Gln

Tyr

Tyr

Arg
His
25

Glu
Gly
Phe
Met
Phe
105
Ala
Asp
Leu

Ala

Ser
185

Gly T

Leu

Asn

Met

273

Arg
10

Glu
Glu
Ser
Leu
Ala
90

Gly
Asn
Thr
His
Arg
170
Ser
I'yr
Thr

Pro

Leu

Phe

Lys

Met

Ala

Lys

75

Thr

Asn

Ile

Val

Val

155

Phe

Val

Thr

Gln

Cys

235
Thr

Val
Pro
Met
Phe
60

Leu
Glu
Pro
Ile
Phe
140
Tyr
Ala
His
Phe
Phe
220

Asp

Met

Asp

Asn

Ala

45

Met

Val

Cys

Met

Tyr

125

Mct

His

Pro

Val

Met

205

Mct

Tyr

Leu

Ala
Lys
30
Leu
Lys
His
Ala
Glu
110
Ile
Tle
His
Gly
Val
190
Arg
Ala

Pro

Gly

Val
15

Leu
Ile
Ala
Asn
Arg
95

l.ys
Phe
Leu
Ala
Gly
175
l.eu
Pro
Mct

Gln

Leu

Asp

Asn

Val

Phe

Tle

80

Gln

Gly

Tyr

Gly

Ser

160

Asp

Tyr

Leu

Val

Pro

240
Phe



CN 1930277 B F O3 3% 149/257

245 250 255
Gly Asn Phe Phe Val Gln Gln Tyr Leu Lys Pro Lys Ala Pro Lys Lys
260 265 270
GIn Lys Thr Tle
275
<210>85
<211>1077
<212>DNA
213> BRI HE B
220>
<221>CDS
<222>(1).. (1077)
223> A5 LEfHME
<100>85
atg tgc tca cca ccg ccg tca caa tcc aaa aca aca tcc ctc cta gca 48
Met Cys Ser Pro Pro Pro Ser Gln Ser Lys Thr Thr Ser Leu Leu Ala
1 5 10 15
cgg lac acc acce gee gee cle ctle cle cle ace cle aca acg Lgg Lge 96
Arg Tyr Thr Thr Ala Ala Leu Leu Leu Leu Thr Leu Thr Thr Trp Cys
20 25 30
cac ttc gece ttec cca geec gee acc geec aca ccec gge cte acce gee gaa 144
His Phe Ala Phe Pro Ala Ala Thr Ala Thr Pro Gly Leu Thr Ala Glu
35 40 45

atg cac tcc tac aaa gtc cca ctc ggt ctec acc gta ttc tac ctg ctg 192
Met His Ser Tyr Lys Val Pro Leu Gly Leu Thr Val Phe Tyr Leu Leu
50 55 60

agt cta ccg tca cta aag tac gtt acg gac aac tac ctt gcc aaa aag 240
Ser Leu Pro Ser Leu Lys Tyr Val Thr Asp Asn Tyr Leu Ala Lys Lys

65 70 75 80

tat gat atg aag tca ctc ctg acg gaa tca atg gtg ttg tac aat gtg 288
Tyr Asp Met Lys Ser Leu Leu Thr Glu Ser Met Val Leu Tyr Asn Val

85 90 95
gcg caa gtg ctg ctec aat ggg tgeg acg gtg tat gecg att gtg gat geg 336
Ala Gln Val Lcu Leu Asn Gly Trp Thr Val Tyr Ala Ilc Val Asp Ala
100 105 110
gtg atg aat aga gac cat cct ttt att gga agt aga agt ttg gtt ggg 384
Val Met Asn Arg Asp His Pro Phe Tle Gly Ser Arg Ser l.eu Val Gly
115 120 125

274
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gcg gecg ttg cat agt ggg age tcg tat geg gtg tgg gtt cat tat tgt 432
Ala Ala Leu His Ser Gly Ser Ser Tyr Ala Val Trp Val His Tyr Cys

130 135 140
gat aag tat ttg gag ttc ttt gat acg tat ttt atg gtg ttg agg ggg 480
Asp Lys Tyr Leu Glu Phe Phe Asp Thr Tyr Phe Met Val Leu Arg Gly
145 150 155 160
aaa atg gac cag gtc tcc tte cte cac atc tac cac cac acg acc ata 528
Lys Mct Asp Gln Val Scr Phce Leu His Ilce Tyr His His Thr Thr Ilc
165 170 175
gcg tgg gca tgg tgg atc gece cte cge tte tcee ccec gge gga gac att 576
Ala Trp Ala Trp Trp Ile Ala Leu Arg Phe Ser Pro Gly Gly Asp Ile
180 185 190
tac ttc ggg gca ctc ctc aac tcc atc atc cac gtc ctc atg tat tcc 624
Tyr Phe Gly Ala Leu Leu Asn Ser Ile Ile His Val Leu Met Tyr Ser
195 200 205
tac tac gcc ctt gee cta ctc aag gtce agt tgt cca tgg aaa cga tac 672
Tyr Tyr Ala Leu Ala Leu Leu Lys Val Ser Cys Pro Trp Lys Arg Tyr
210 215 220
Llg acl caa gcl caa tta Llg caa Llc aca agl glg glg gttt tal acg 720
Leu Thr Gln Ala Gln Leu Leu Gln Phe Thr Ser Val Val Val Tyr Thr
225 230 235 240
gogg tgt acg ggt tat act cat tac tat cat acg aag cat gga gcg gat 768
Gly Cys Thr Gly Tyr Thr His Tyr Tyr His Thr Lys His Gly Ala Asp
245 250 255
gag aca cag cct agt tta gga acg tat tat ttc tgt tgt gga gtg cag 816
Glu Thr Gln Pro Ser Leu Gly Thr Tyr Tyr Phe Cys Cys Gly Val Gln
260 265 270
gtg ttt gag atg gtt agt ttg ttt gta ctc ttt tcc atc ttt tat aaa 864
Val Phe Glu Met Val Ser Leu Phe Val Leu Phe Ser Ile Phe Tyr Lys
275 280 285
cga tce tat tcecg aag aag aac aag tca gga gga aag gat agce aag aag 912
Arg Ser Tyr Ser Lys Lys Asn Lys Ser Gly Gly Lys Asp Ser Lys Lys
290 295 300
aat gat gat ggg aat aat gag gat caa tgt cac aag gct atg aag gat 960
Asn Asp Asp Gly Asn Asn Glu Asp Gln Cys His Lys Ala Mct Lys Asp
305 310 315 320
ata tcg gag ggt gcg aag gag gtt gtg ggg cat geca gecg aag gat get 1008
Tle Ser Glu Gly Ala lLys Glu Val Val Gly His Ala Ala Lys Asp Ala
325 330 335

275



CN 1930277 B

F

7

=

151/257 T

gga aag ttg gtg gect
Gly Lys Leu Val Ala

340

cgt gtt act ggt gcc
Arg Val Thr Gly Ala

<210>86

{211>358
<(212>PRT
213> Rty wh

<400>86

Met

1

Arg

His

Met

Ser

65

Tyr

Ala

Val

Ala

Asp

145

Ala

Tyr

Cys

Tyr

Phe

Ilis

50

Leu

Asp

Gln

Met

Ala

130

Lys

Met

Trp

Phe

355

Ser
Thr
Ala
35

Ser
Pro
Met
Val
Asn
115
Leu
Tyr
Asp

Ala

Gly
195

Pro
Thr
20

Phe

Tyr

Ser

Leu
100
Arg
IIis
Leu

Gln

Trp
180
Ala

Pro

Ala

Pro

Lys

Leu

Ser

85

Leu

Glu
Val
165

Trp

l.eu

acg gcg agt aag gct gta aag agg aag gga act
Thr Ala Ser Lys Ala Val Lys Arg Lys Gly Thr

atg tag
Met

Pro Ser

Ala Leu

Ala Ala

Val Pro

hh
Lys Tyr
70

Leu Leu
Asn Gly
His Pro
Gly Ser
135
Phe Phe
150
Ser Phe

Ile Ala

l.eu Asn

Gln

Leu

Thr

40

Leu

Val

Thr

Trp

Phe

120

Ser

Asp

Leu

Leu

Ser
200

345

Ser
Leu
25

Ala
Gly
Thr
Glu
Thr
105
Tle
Tyr
Thr
His
Arg

185
Tle

276

10

Leu
Thr
Leu
Asp
Ser
90

Val
Gly
Ala
Tyr
Ile
170

Phe

Tle

Thr

Thr

Pro

Thr

Asn

75

Met

Tyr

Ser

Val

Phe

155

Tyr

Ser

His

Thr
Leu
Gly
Val
60

Tyr
Val
Ala
Arg
Trp
140
Met
His
Pro

Val

Ser

Thr

Leu

45

Phe

Leu

Leu

Ile

Ser

125

Val

Val

His

Gly

l.eu

205

350

Leu
Thr

30
Thr

Tyr

Ala

Tyr

Val

110

Leu

Ilis

Leu

Thr

Gly

190
Met

Leu
15

Trp
Ala
Leu
Lys
Asn
95

Asp
Val
Tyr
Arg
Thr
175

Asp

Tyr

Ala
Cys
Glu
Leu
Lys
80

Val
Ala
Gly
Cys
Gly
160
Tle

ITle

Ser

1056

1077
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Tyr
Leu
225
Gly
Glu
Val
Arg
Asn
305
Tle

Gly

Arg

Tyr
210
Thr
Cys
Thr
Phe
Ser
290
Asp
Ser

Lys

Val

<210>87
<211>1086
<212>DNA
213> By 5%
<220
<221>CDS
<222>(1).. (1086)
<223> w 3 KA
<400>87

atg gcg
Met Ala

1

cgg tcg

Arg

tac

Tyr

Scr

tac

Tyr

Ala

Gln

Thr

Gln

Glu

275

Tyr

Asp

Glu

Leu

Thr
355

acg

Thr

cta

Leu

acc
Thr
35

Leu Ala

Ala Gln

Gly Tyr
245

Pro Ser

260

Met Val

Ser Lys

Gly Asn

Gly Ala
325

Val Ala

340

Gly Ala

aag gag
Lys Glu
5

cct aaa
Pro Lys
20

gtg cgt
Val Arg

Leu
Leu
230
Thr
Leu
Ser
Lys
Asn
310
Lys

Thr

Met

gCg
Ala

gac

Asp

tgt
Cys

Leu
215
Leu
His
Gly
Leu
Asn
295
Glu

Glu

Ala

tat
Tyr

tgt
Cys

ctg

l.eu

Lys

Gln

Tyr

Thr

Phe

280

Lys

Asp

Val

Ser

gtg
Val

tte
Phe

gtg
Val
40

Val

Phe

Tyr

Tyr

265

Val

Ser

Gln

Val

Ser Cys

Thr Ser
235

His Thr

250

Tyr Phe

Leu Phe
Gly Gly
Cys His

315

Gly His
330

Lys Ala Val

345

tte
Phe

gag
Glu
25

atc
Tle

277

cce act
Pro Thr
10

gct tecg
Ala Scr

gcg gtg
Ala Val

Pro

220

Val

Lys

Cys

Ser

Lys

300

Ala

Lys

ctg

Leu

gtg
Val

gct
Ala

Trp

Val

His

Cys

Ile

285

Asp

Ala

Ala

Arg

acg

Thr

cct

Pro

cta
l.eu

45

Lys

Val

Gly

Gly

270

Phe

Ser

Met

Lys

Lys
350

gag
Glu

ctg
Lecu
30

acc
Thr

Arg

Tyr

Ala
255
Val

Tyr

Lys

Asp
335
Gly

ate
Ile
15

tcg

Scr

ttc
Phe

Tyr
Thr
240
Asp
Gln
Lys
Lys
Asp
320

Ala

Thr

aag

Lys

ctc

Lecu

get
Gly

48

96

144
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ctc aac
Leu Asn
50

gac gcc
Asp Ala
65

tgg ggc
Trp Gly

cgc tac

Arg Tyr

atc ctc
Ile Leu

aag aac
Lys Asn
130
aag gece
Lys Ala
145
gca ge€g
Ala Ala

aac cac

Asn His

gtg gta
Val Val

tat ctg
Tyr Leu
210
gga cct
Gly Pro
225
cac cac
His His

tac

Tyr

gea

Ala

tte
Phe

cac
His

acg
Thr
115
acg
Thr

gac

Asp

tegg

tte
Phe

atc
Ile
195
age

Ser

gtt
Val

aat

Asn

gct
Ala

cte

Leu

tte
Phe

ctg
Leu
100
cce

Pro

g88C
Gly

gac

Asp

cte

Leu

aac

Asn

180

tct

Ser

cte

Leu

ttt
Phe

gat
Asp

cge

Arg

tge
Cys

acg
Thr
85

ctt

Leu

ttc
Phe

aac

Asn

cac

Ilis

gee
Ala
165
ccg

Pro

ctt

Leu

cag

Gln

Val

gag

Glu
245

gct
Ala

acg
Thr
70

gtg
Val

aac

Asn

gag
Glu

att
Ile

ceg
Pro
150
tat

tte
Phe

cte

Leu

ctg

Leu

tte
Phe
230
gag
Glu

ctg
Leu
55

ggc
Gly

g8cC
Gly

tte
Phe

tcg

Ser

gac
Asp
135
clg

Leu

ttg

Leu

gag
Glu

gce
Ala

g8cC
Gly
215
ggc
Gly

acc
Thr

cccC

Pro

tac

Tyr

cac
His

gtg
Val

tgg
Trp
120
cgt
Arg

Ltct

Ser

gtc
Val

cct

Pro

cac
His
200
ctt

Leu

agc

Scr

cca

Pro

gag
Glu

atc

Tle

gat
Asp

gtg
Val
105

aag

gac

Asp

cge

Arg

gag
Glu

ctg

Leu

185

tte
Phe

aag

Lys

atg
Mct

teg
Trp

gtc
Val

ttg

Leu

gce
Ala
90

ggc
Gly

ctc

Leu

gag
Glu

aac

Asn

£8C
Gly
170
ttc
Phe

tte
Phe

acg

Thr

ctg

Leu

tac
Tyr
250

278

gag
Glu

ctg
Leu
75

ggc
Gly

act

Thr

acg
Thr

gtc
Val

clg
Leu
155
ttc
Phe

gtg
Val

gtg
Val

atg
Met

Val
235
gce
Ala

age
Ser
60

cag

Gln

cac
His

tte
Phe

cac
His

ttc
Phe
140
att
Ile

cct

Pro

cegt
Arg

gce
Ala

gea
Ala
220
att
Ile

gac

Asp

tte
Phe

g8cC
Gly

g8cC
Gly

atg
Met

clg

Leu

cct

Pro

cag
Gln

gga
Gly
205
ate

Tle

acc

Thr

tcg

Ser

tgg
Trp

atc

Tle

gce

Ala

cac
His
110
cac
His

ccg

Pro

g€y
Ala

cgt
Arg

gtg
Val

190

cte

Leu

tac

Tyr

acc

Thr

gag
Glu

gct
Ala

gtg
Val

tte
Phe
95

tcg

Ser

cac
His

caa
Gln

cle

Leu

aag

175
tca

Ser

tce

Ser

tac

Tyr

tte
Phe

teg
Trp
255

ctg

Leu

tte
Phe
80

tcg

Scr

ctc

Leu

cac
His

cge

Arg

8288
Gly
160
gtc
Val

gct
Ala

atc
ITle

tat
Tyr

cta
Lecu
240
acg
Thr

192

240

288

w
w
@]

384

432

480

528

576

624

672

720

768
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tac

Tyr

att
Tle

tte
Phe

cac
His
305

aag

gac

Asp

gag
Glu

gtc
Val

gac

Asp

cct
Pro
290
cag

Gln

Ala

cag
Gln

g€y
Ala

<210>88

<211>361

aag

Lys

aac
Asn
275
atc

Tle

gct
Ala

ttc
Phe

gag
Glu

g€y
Ala
35H

<212>PRT

213> BUR PR &
<400>88

Met
1
Arg

Tyr

Leu

Asp

65
Trp

Ala
Ser
Tyr
Asn
50

Ala

Gly

Thr
l.eu
Thr
35

Tyr

Ala

Phe

g8cC
Gly
260

Leu

att
Tle

tte
Phe

ttc
Phe

gC8
Ala
340
gee

Ala

Lys
Pro
20

Val
Ala

Leu

Phe

aac

Asn

age

Ser

ccg

Pro

cct

Pro

cg8
Arg
325
aag

Lys

adg

Lys

Glu

lys

Arg

Arg

Cys

Thr

cte

Leu

cac

His

cac
His
gag
Glu
310

gtt
Val

ctc

Leu

ace
Thr

Ala

Asp

Cys

Ala

Thr

70
Val

tcg tcce

Ser Ser

aac atc
Asn Ile
280
tac aaa
Tyr Lys
295
ctc gtg
Leu Val

gga cgt
Gly Arg

ttc acg
Phe Thr

aag Lcce
Lys Ser
360

Tyr Val

Cys Phe

Leu Val
40
Lcu Pro

55
Gly Tyr

Gly His

gtg
Val
265
g8cC
Gly

cte

Leu

cge

Arg

ctc

Leu
cta
Leu
345

acg
Thr

Phe
Glu
25

lle
Glu

Ile

Asp

gac cga

Asp Arg

acg cac
Thr His

aag aaa

Lys Lys

aag agc
Lys Ser
315
tac gca
Tyr Ala
330
aag gaa
Lys Glu

Laa

Pro Thr
10
Ala Ser

Ala Val

Val Glu

Leu Leu

75
Ala Gly

279

tcg tac
Ser Tyr

cag atc
Gln Ile
285
gce act
Ala Thr
300
gac gag
Asp Glu

aac tac

Asn Tyr

gce aag
Ala Lys

Leu Thr

Val Pro

Ala Leu
45
Scr Phe

60
Gln Gly

His Gly

ggc
Gly
270
cac

His

gCcg
Ala

cca

Pro

ggc
Gly

gC8

Ala
350

Glu
l.eu
30

Thr
Trp

Ile

Ala

gCg
Ala

cac

His

gce

Ala

att
Tle

gtt
Val

335

gC8g
Ala

Ile

15

Ser

Phe

Ala

Val

Phe

ctc

Leu

ctt

Leu

tte
Phe

atc
Tle
320

gtg
Val

acc
Thr

Lys

l.eu

Gly

Lecu

Phe

80

Ser

816

864

912

960

1008

1056

1086
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Arg
Tle
Lys
Lys
145
Ala
Asn
Val
Tyr
Gly
225
IIis
Tyr
Ile
Phe
His
305
Lys

Asp

Glu

Tyr

l.eu

Asn

130

Ala

Ala

His

Val

Leu

210

Pro

Ilis

Val

Asp

Pro

290

Gln

Ala

Gln

Ala

<210>89
<211>1371
<212>DNA

His

Thr

115

Thr

Asp

Trp

Phe

Ile

195

Ser

Val

Asn

Lys

Asn

275

Ile

Ala

Phe

Glu

Ala
355

Leu
100
Pro
Gly
Asp
Leu
Asn
180
Ser
Leu
Phe
Asp
Gly
260
Leu
Ile
Phe
Phe
Ala

340
Ala

85

Leu

Phe

Asn

His

Ala

165

Pro

Leu

Gln

Val

Glu

245

Asn

Ser

Pro

Pro

Arg

325
Lys

Asn

Glu

lle

Pro

150

Tyr

Phe

Leu

Leu

Phe

230

Glu

Leu

His

His

Glu

310

Val

Leu

Thr

Phe Val

Ser Trp

120
Asp Arg
135

Leu Scr

Leu Val

Glu Pro

Ala His
200
Gly Leu
2152
Gly Scr

Thr Pro
Ser Ser
Asn Ile
280
Tyr Lys
295
Leu Val
Gly Arg

Phe Thr

Lys Ser
360

Val
105
l.ys
Asp
Arg
Glu
Leu
185
Phe
Lys
Mct
Trp
Val
265
Gly
Leu
Arg
Leu
Leu

345
Thr

90
Gly

l.eu

Glu

Asn

Gly

170

Phe

Phe

Thr

Leu

Tyr

250

Asp

Thr

Lys

Lys

Tyr

330
Lys

280

Thr
Thr
Val
Leu
155
Phe
Val
Val
Met
Val
235
Ala
Arg
His
Lys
Ser
315

Ala

Glu

Phe
His
Phe
140
Tle
Pro
Arg
Ala
Ala

20
Tle
Asp
Ser
Gln
Ala
300
Asp

Asn

Ala

Met

125

Tyr

Leu

Pro

Gln

Gly

205

lle

Thr

Ser

Tyr

Ile

285

Thr

Glu

Tyr

Lys

His
110
His
Pro
Ala
Arg
Val
190
Leu
Tyr
Thr
Glu
Gly
270
His
Ala
Pro

Gly

Ala
350

95

Ser

His

Gln

Leu

Lys

175

Ser

Ser

Tyr

Phe

Trp

255

Ala

His

Ala

Tle

Val

335
Ala

Leu
His
Arg
Gly
160
Val
Ala
Tle
Tyr
Lecu
240
Thr
Leu
Leu
Phe
Tle
320

Val

Thr
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<213>0streococcus tauri

<2207

<221>CDS

<222>(1).. (1371)

<223> A 6 FHIFNN

<400>89

atg tgec gtg gag acg gaa

Mct Cys Val Glu Thr Glu

1 h

gcg ttc gac ggt gag cgc

Ala Phe Asp Gly Glu Arg

20
gcg gag aag atg gag ccg
Ala Glu Lys Met Glu Pro
35

tac gtc gtg atc gag ggg

Tyr Val Val Ile Glu Gly
50

aat

Asn

gag
Glu

8C8
Ala

gtg
Val
15%5)

aac

Asn

cge
Arg

gCcg
Ala
10

gag
Glu

ccg gga gga acg gLl att tie tat
Pro Gly Gly Thr Vallle Phe Tyr Ala Leu Ser Asn Thr Gly Ala Asp

65 70

gcg acg gaa gecg ttec aag gag ttt

Ala Thr Glu Ala Phe Lys
85

aaa gcc ttg gecg geg cte

Lys Ala Leu Ala Ala Leu

100
gac gac gcg gag atg ctc
Asp Asp Ala Glu Met Leu
115
gag aga gat gga ttc ttc
Glu Arg Asp Gly Phe Phe
130

ttc gcec gag ctc gecg gcg

Phe Ala Glu Lcu Ala Ala

145 150

gct cga tac gtc gtc tcc

Ala Arg Tyr Val Val Ser
165

Glu

cecg

Pro

caa
Gln

aag
Lys
135

Mct

tcg

Ser

Phe

tct

Ser

gat
Asp
120
cce

Pro

tac

Tyr

gtg
Val

gat ggg
Asp Gly
10

gcg gag
Ala Glu
25

ctg geg
Leu Ala

tac gat
Tyr Asp

atc

Tle

gca

Ala

aag

Lys

gtg
Val

ccc

Pro

aac

Asn

acg
Thr

acg
Thr
60

acg

Thr

gtg
Val

ttc
Phe
15

gat
Asp

gtg
Val

aag
Lys
30

gCg
Ala

ttt
Phe

gag
Glu
15

ctg

Leu

agg
Arg

aag

Lys

atc

Tle

tce

Ser

cgg
Arg

cac
His

gcg Llg lca aac acce ggg geg gac

cat cat
His His
a0

cga ccg
Arg Pro
105

ttc gce
Phe Ala

tct cecg

Ser Pro

gct cte
Ala Lcu

ctc gtg
l.eu Val
170

281

75
cgg
Arg

gce
Ala

aag

Lys

gCg
Ala

888
Gly
155
tac

Tyr

tcg

Ser

aag

Lys

tgg
Trp

cac
His
140
acg

Thr

gct
Ala

aga

acg
Thr

cgg
Arg
125
gtg
Val

tac

Tyr

tgc
Cys

aag

Lys

gece
Ala
110
aaa

Lys

gCg
Ala

ctg

Leu

ttt
Phe

gCcg
Ala
95

aag

Lys

gaa
Glu

tat

Tyr

Mct

ttc

Phe
175

80
agg
Arg

gtg
Val

ttg

Leu

cge

Arg

tac
Tyr
160

ggc
Gly

48

96

144

192

240

288

336

384

432

480

528
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gce cga tge ggt tgg gtg cag cac gag gge gga cac age tcecg ctg acg 576
Ala Arg Cys Gly Trp Val Gln His Glu Gly Gly His Ser Ser Leu Thr

180 185 190
ggc aac att tgg tgg gac aag cgce atc cag gece ttec aca gece ggg tte 624
Gly Asn Ile Trp Trp Asp Lys Arg Ile Gln Ala Phe Thr Ala Gly Phe
195 200 205
gegt ctec gee ggt age gge gac atg tgg aac tcg atg cac aac aag cat 672
Gly Leu Ala Gly Scr Gly Asp Mct Trp Asn Scr Mct His Asn Lys His
210 215 220
cac gcg acg cct caa aag gtt cgt cac gac atg gat ctg gac acc acc 720
His Ala Thr Pro Gln Lys Val Arg His Asp Met Asp Leu Asp Thr Thr
225 230 235 240
cce geg gtg geg tte ttec aac acc geg gtg gaa gac aat cgt ccc cgt 768
Pro Ala Val Ala Phe Phe Asn Thr Ala Val Glu Asp Asn Arg Pro Arg
215 250 255
gge ttt age aag tac tgg ttg cge ctt cag geg tgg acc tte atc ccce 816
Gly Phe Ser Lys Tyr Trp Leu Arg Leu Gln Ala Trp Thr Phe Ile Pro
260 265 270
glg acg Lce gge Lilg glg cle ctl tle tgg atg LLL Lle cle cac ccece 864
Val Thr Ser Gly Leu Val Leu Leu Phe Trp Met Phe Phe Leu llis Pro
275 280 285
tcc aag get ttg aag gegt gge aag tac gaa gag ttg gtg tgg atg ctce 912
Ser Lys Ala Leu Lys Gly Gly Lys Tyr Glu Glu Leu Val Trp Met Leu
290 295 300
gcc geg cac gte atce cge acg tgg acg atc aag geg gtg acc gga tte 960
Ala Ala His Val Ile Arg Thr Trp Thr Ile Lys Ala Val Thr Gly Phe
305 310 315 320
acc gcg atg cag tcc tac gge tta ttt ttg geg acg age tgg gtg age 1008
Thr Ala Met Gln Ser Tyr Gly Leu Phe Leu Ala Thr Ser Trp Val Ser
325 330 335
gge tge tat ctg ttt gea cac tte tee acg teg cac acg cac ctg gat 1056
Gly Cys Tyr Leu Phe Ala His Phe Ser Thr Ser His Thr His Leu Asp
340 345 350
gtg gtg ccc geg gac gag cat ctc tece tgg gtt cga tac gee gte gat 1104
Val Val Pro Ala Asp Glu His Lecu Scr Trp Val Arg Tyr Ala Val Asp
355 360 365
cac acg atc gac atc gat ccg agt caa ggt tgg gtg aac tgg ttg atg 1152
His Thr Tle Asp Tle Asp Pro Ser Gln Gly Trp Val Asn Trp lLeu Met
370 375 380

282
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ggc
Gly
385
cag

Gln

aag

Lys

gca

Ala

ggc
Gly

tac

Tyr

tte
Phe

tgg
Trp

acg

Thr

caa
Gln
150

<210>90

<211>456

cte

Leu

cge

Arg

aac

Asn

ctc
Leu
435
cac
His

{212>PRT
<{213>0streococcus tauri
<400>90

Met
1
Ala
Ala
Tyr
Pro
65
Ala
Lys

Asp

Glu

Cys

Phe

Glu

Val

50

Gly

Thr

Ala

Asp

Arg

Val
Asp
Lys
35

Val
Gly
Glu
Lecu
Ala

115
Asp

aac

Asn

cag

Gln
cte

Lecu
420
gga
Gly

tce

Ser

Glu
Gly
20

Met
Ile
Thr
Ala
Ala
100

Glu

Gly

tgce
Cys

cce
Pro
405
aac

Asn

aac

Asn

gga
Gly

Thr

Glu

Glu

Glu

Val

Phe

85

Ala

Met

Phe

caa
Gln
390
gag
Glu

tac

Tyr

ctce

Leu

aag

Glu

Arg

Pro

Gly

Tle

70

Lys

Leu

Leu

Phe

gtc
Val

gta
Val

aag

Lys

gac

Asp
acg

Thr
155

Asn

Glu

Ala

Val

55

Phe

Glu

Pro

Gln

Lys

atc
Ile

tet

Ser

gtc
Val

aac
Asn
440

8C8
Ala

Asn

Arg

Ala

40

Glu

Tyr

Phe

Scr

Asp

120

Pro

cac

cac

His His

cge

cge

Arg Arg

atg
Mct
425

gtg
Val

taa

Asp

Ala
25

410
acc

Thr

ggt
Gly

Gly
10
Glu

Leu Ala

Tyr Asp

Ala
His
Arg
105

Phe

Ser

283

l.eu

His

90

Pro

Ala

Pro

ctc
Leu
395
tte
Phe

tac

Tyr

aag

Lys

Ile

Ala

Lys

Val

Ser

75

Arg

Ala

Lys

Ala

ttt
Phe

gte
Val

gce

Ala

cac
His

Pro

Asn

Thr

Thr

60

Asn

Ser

Lys

Trp

His

cecg

Pro

gece

Ala

ggt
Gly

tac

Tyr
445

Thr
Val
Phe
45

Asp
Thr
Arg
Thr
Arg

125
Val

age

Ser

ttt
Phe

gCg
Ala
430
tac

Tyr

Val
Lys
30

Ala
Phe
Gly
Lys
Ala
110

Lys

Ala

atg
Met

gCg
Ala
415

tgg
Trp

gtg
Val

Glu
15

Lcu
Arg
Lys
Ala
Ala
95

Lys

Glu

Tyr

ceg
Pro
400
aaa

Lys

aag

Lys

cac
His

Tle

Scr

Arg

His

Asp

80

Arg

Val

Leu

Arg

1200

1248

1296

1371
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Phe
145
Ala
Ala
Gly
Gly
His
225
Pro
Gly
Val
Ser
Ala
305
Thr
Gly
Val
Ilis
Gly
385
Gln

Lys

Ala

130
Ala

Arg

Arg

Asn

Leu

210

Ala

Ala

Phe

Thr

Lys

290

Ala

Ala

Cys

Val

Thr

370

Tyr

Phe

Trp

Thr

Glu Leu

Tyr Val

Cys Gly
180

Ile Trp

195

Ala Gly

Thr Pro

Val Ala

Ser Lys
260

Ser Gly

275

Ala Leu

His Val

Met Gln

Tyr Leu
340

Pro Ala

355

Ile Asp

Leu Asn
Arg Gln
Asn Leu

420

l.eu Gly
435

Ala
Val
165
Trp
Trp
Ser
Gln
Phe
215
Tyr
Lcu
Lys
Tle
Ser
325
Phe
Asp
Ile
Cys
Pro
405

Asn

Asn

Ala

150

Ser

Val

Asp

Gly

Lys

230

Phe

Trp

Val

Gly

Arg

310

Ala

Glu

Asp

Gln

390

Glu

Tyr

l.eu

135
Met

Ser

Gln

Lys

Asp

215

Val

Asn

Leu

Leu

Gly

295

Thr

Gly

His

His

Pro

375

Val

Val

Lys

Asp

Tyr Ala

Val T.eu

His Glu
185

Arg Tlc

200

Met Trp

Arg His

Thr Ala

Arg Leu

265
Lcu Phe
280

Lys Tyr

Trp Thr

Leu Phe

Phe Ser
345

Leu Ser

360

Ser Gln

ITle His

Ser Arg

Val Met

425
Asn Val
440

284

Leu
Val
170
Gly
Gln
Asn
Asp
Val
250
Gln
Trp
Glu
Tle
Leu
330
Thr
Trp
Gly
His
Arg
410

Thr

Gly

Gly
155
Tyr
Gly
Ala
Ser
Met
235
Glu
Ala
Mct
Glu
Lys
315
Ala
Ser
Val
Trp
Leu
395
Phe

Tyr

l.ys

140
Thr

Ala

His

Phe

Met

220

Asp

Asp

Trp

Phe

Leu

300

Ala

Thr

His

Arg

Val

380

Phe

Val

Ala

His

Tyr

Cys

Ser

Thr

205

His

Leu

Asn

Thr

Phe

285

Val

Val

Ser

Thr

Tyr

365

Asn

Pro

Ala

Gly

Tyr
445

Leu

Phe

Ser

190

Ala

Asn

Asp

Arg

Phe

270

Leu

Trp

Thr

Trp

His

350

Ala

Trp

Ser

Phe

Ala

430
Tyr

Met
Phe
175
Leu
Gly
Lys
Thr
Pro
255
lle
His
Met
Gly
Val
335
Leu
Val
Leu
Met
Ala
415

Trp

Val

Tyr

160

Gly

Thr

Phe

His

Thr

240

Arg

Pro

Pro

Leu

Phe

320

Ser

Asp

Asp

Met

Pro

400

Lys

His
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Gly Gln His Ser Gly Lys
450

<210>91

<211>606

<212>DNA

<213>0streococcus tauri

<2207

<221>CDS

<222>(1).. (606)

<223> A 5 KA TN

<400>91

atg tac ggt ttg cta tcg

Met Tyr Gly Leu Leu Ser

1 )

gcc tac ttc tcc gga cgc

Ala Tyr Phe Ser Gly Arg

20
cge gge gag geg ale gea
Arg Gly Glu Ala Ile Ala
356

tat tac ctc gecg ttg ccg

Tyr Tyr Leu Ala Leu Pro
50

ctc ctec gca cte tgg gce

Leu Leu Ala Leu Trp Ala

65 70

gcg ttec atg ttec caa gtce

Ala Phe Mel Phe Gln Val

85
acc ctc gac gcg aag aac
Thr Leu Asp Ala Lys Asn
100
ctc atg tcg age geg gat
Leu Mct Ser Scr Ala Asp
115

ttc tcc gga ggec tta aac

Phe Ser Gly Gly T.eu Asn
130

Thr
455

ctc

Leu

atc
Ile

Lt
Phe

cta
Leu
55

gtc
Val

gce
Ala

cge

Arg

tte
Phe

tac
Tyr
135

Ala

aag

g88C
Gly

Lgg
Trp
40

aag

Lys

acc
Thr

cac
His

gtg
Val

gece
Ala
120
caa
Gln

tcg

Ser

tgg
Trp
25

g8C
Gly

atg

Met S

gag
Glu

gtc
Val

aac
Asn
105
cac
His

gtc
Val

285

Cys
10

gtc
Val

ace
Thr

tcg

tte
Phe

gtc
Val
90

ttg

Leu

gga
Gly

gtc
Val

ttc
Phe

aag

Lys

adg

Lys

cat
His

gtc
Val
75

ggc
Gly

gga
Gly

tce

Scr

cac
His

gtc
Val

gtg
Val

cle

Leu

Ccgg
Arg
60

acc
Thr

gag
Glu

tgg
Trp

aag

Lys

cat
His
140

gac

atg
Met

Llg
Leu
45

ccg

Pro

gga
Gly

gtt
Val

gga
Gly

ttt
Phe
125
ctc

l.eu

gat
Asp

aag
Lys
30

Lgg
Trp

cte

Leu

tgg
Trp

cac
His

gag
Glu
110
tgg
Trp

ttc
Phe

ttc
Phe
15

ttc
Phe

gCC

Ala

gg8a
Gly

ctg

Leu

ttc
Phe
95

gea

Ala

acg

Thr

ccg

Pro

aac

Asn

acc
Thr

BCE
Ala

gaa
Glu

ttg
Leu
80

ttc
Phe

cag

Gln

cac
His

ggc
Gly

48

96

144

192

240

288

336

384

432
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gtc tge cac gtg cac tat
Val Cys His Val His Tyr
145 150
gct gag aag cac gge cte
Ala Glu Lys His Gly Leu
165
gce ctg cge geg cac tte
Ala Lcu Arg Ala His Phe
180
tac gta ccg tcce ctce caa
Tyr Val Pro Ser Leu Gln
195

<210>92

<211>201

<212>PRT
<213>0streococcus tauri
<400>92

Met Tyr Gly Leu Leu Ser
1 5

Ala Tyr Phe Ser Gly Arg

20
Arg Gly Glu Ala Ile Ala
35
Tyr Tyr Lecu Ala Leu Pro
50

Leu Leu Ala Leu Trp Ala
65 70

Ala Phe Mel Phe Gln Val

85
Thr T.eu Asp Ala lys Asn
100
Leu Met Ser Ser Ala Asp
115
Phe Ser Gly Gly Leu Asn
130

Val Cys llis Val llis Tyr
145 150
Ala Glu Lys His Gly Leu

cccC

Pro

cac

His

cgg
Arg

acc

Thr

Leu
Tle
Phe
Leu
55

Val
Ala
Arg
Phe
Tyr
135

Pro

His

gCg
Ala

tac

Tyr

cac
His

gtc

Val
200

Lys
Gly
Trp
40

Lys
Thr
His
Val
Ala
120
Gln

Ala

Tyr

ctc gcg
Leu Ala

cag att
Gln Ile
170
ctc gce
Leu Ala
185
gga tga
Gly

Ser Cys
10

Trp Val

25

Gly Thr

Mct Ser
Glu Phe
Val Val
90

Asn l.eu
105

His Gly
Val Val

Leu Ala

Gln Ile

286

cca
Pro
155
tac

Tyr

aac

Asn

Phe

l.ys

His
Val
75

Gly
Gly
Ser
His
Pro

155
Tyr

att
Ile

cccC

Pro

gtc
Val

Val
Val
Leu
Arg
60

Thr
Glu
Trp
Lys
His
140

Ile

Pro

att
Ile

acg

Thr

g8cC
Gly

Asp
Met
Leu
45

Pro
Gly
Val
Gly
Phe
125
Lcu

Ile

Thr

aag

Lys

ttt
Phe

cge

Arg
190

Asp
l.ys
30

Trp
Lcu
Trp
His
Glu
110
Trp
Phe

Lys

Phe

gCg
Ala

tgg
Trp
175
gce

Ala

Phe
15

Phe
Ala
Gly
Leu
Phe
95

Ala
Thr
Pro

Ala

Trp

gca
Ala
160
tece

Ser

gCcg
Ala

Asn

Thr

Ala

Glu

Leu

80

Phe

Gln

His

Gly

Ala

160

Ser

480

h28

576

606
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165
Ala Leu Arg Ala His Phe
180
Tyr Val Pro Ser leu Gln
195

<210>93

<211>714

<212>DNA

<213>0streococcus tauri

220>

<221>CDS

<222>(1).. (714)

223> A5 X FNNG

<100>93

atg gtg agc cat cac tcg

Met Val Ser His His Ser

1 5

glg lac acc gea clg ccg

Val Tyr Thr Ala Leu Pro
20

aag tgg ttt cat cga tac

Lys Trp Phe His Arg Tyr

35
ttt ttg tgg ctc gecg gceg
Phe Leu Trp Leu Ala Ala
50

gac cga gcg tcg ccg gge

Asp Arg Ala Ser Pro Gly

65 70

gtc gecg ctg tac gtt cte

Val Ala Leu Tyr Val Leu

85

gge gtt cct geg tac ttg

Gly Val Pro Ala Tyr Lcu
100

ttg gcg tac ggc gca ttc

l.,eu Ala Tyr Gly Ala Phe

115

Arg

Thr

tac

Tyr

cle

Leu

cag
Gln

cag
Gln
55

gtc
Val

ggt
Gly

cac
His

gec
Gly

His

Val
200

tgt
Cys

clg

Leu

£CE
Ala
40

ttt
Phe

gCg
Ala

aag

Lys

gga
Gly

tce
Ser
120

170

175

Leu Ala Asn Val Gly Arg Ala Ala

185
Gly

aac

Asn

cge
Arg
25

ttt
Phe

g88C
Gly

tac

Tyr

gtt
Val

ttg
Lcu
105
ttc
Phe

287

gac
Asp
10

clg

Leu

tac

Tyr

gac

Asp

aag

Lys

tta
Leu
90

tce

Scr

gtc
Val

gC8g
Ala

gac

Asp

gce
Ala

gCg
Ala

gga
Gly
75

cac
His

aac

Asn

ctg

l.eu

gat
Asp

CCg

Pro

ceg

Pro

cag
Gln
60

ttg

Leu

ttt
Phe

gCg
Ala

tgc
Cys

ttg

Leu

Ltct

Ser

ctc
Leu
45

aac

Asn

atg
Met

ggt
Gly

atc

Tle

teg
Trp
125

190

gat
Asp

cag
Gln
30

atg
Met

atc
Ile

gCg
Ala

ctt

Leu

gtt
Val
110
ttc
Phe

cag
Gln
15

gag
Glu

tgg
Trp

ctg

Leu

aac

Asn

cte
Leu
95

cca

Pro

ttc
Phe

gat
Asp

Lig

Leu

cecg

Pro

atc
ITle

gag
Glu
80

cte

Leu

tte
Phe

atc
Tle

48

96

144

192

240

288

336

384
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gtc agc
Val Ser
130
acg aag
Thr Lys
145
gge aac
Gly Asn

gag cac
Glu His

gtg ccg
Val Pro

ggt tac
Gly Tyr

210
tce tac
Ser Tyr
225

<210>94

<211>237
<212>PRT

cat
His

aac

Asn

gCcg
Ala

cac
His

atc
Ile
195
ggt
Gly

cle

Leu

aac ctc

Asn Leu

gac tgg
Asp Trp

tte tgg
Phe Trp
165
ctc ttc
Leu Phe
180
atc aag
Ile Lys

ggc tac
Gly Tyr

cal aag

[lis Lys

gaa
Glu

£88
Gly
150
agce

Scr

ccg

Pro

gac

Asp

acc
Thr

Lgtl
Cys
230

{213>0streococcus tauri

<400>94

Met Val
1
Val Tyr

Lys Trp

Phe Leu
50

Asp Arg

65

Val Ala

Ser
Thr
Phe
35

Trp

Ala

Leu

His His
5

Ala l.eu

20

His Arg

Leu Ala

Ser Pro

Tyr Val

Ser

Pro

Tyr

Ala

Gly

70

Leu

gCg
Ala
135
gCg
Ala

tte
Phe

gec
Gly

gag
Glu

g88C
Gly
215
88C
Gly

Tyr
l.eu
Gln
GIn
55

Val

Gly

ctg

Leu

tgg
Trp

tte
Phe

atg
Met

tgt
Cys
200
ctg

Leu

cga

Arg

Cys
l.eu
Ala
40

Phe

Ala

Lys

aca ccc
Thr Pro

cag atc

Gln Ile

tct gga
Ser Gly
170
gcg cac
Ala His
185
gcg aaa
Ala Lys

ctc ccg

Leu Pro

acg geg
Thr Ala

Asn Asp
10
Arg T.eu

25
Phe lyr

Gly Asp

Tyr Lys

Val Leu

288

gtt
Val

gag
Glu
1556
ggt
Gly

aac

Asn

8C8
Ala

atc
Ile

adad

Lys
235

Ala

Asp

Ala

Ala

Gly

75
His

aac
Asn
140
aca

Thr

ctg

Leu

ctg

Leu

ggc
Gly

acc
Thr
220
cla

Leu

Asp
Pro
Pro
GIn
60

Leu

Phe

ctt

Leu

tcg

Ser

aac

Asn

tac

Tyr
gtt
Val
205
cge

Arg

gCC

Ala

Leu
Ser
Leu
45

Asn

Met

Gly

aac aag

Asn Lys

gcg tet
Ala Ser

ctg caa

Leu Gln
175

ccg aag

Pro Lys

190

cgce tac

Arg Tyr

gac atg
Asp Met

Laa

Asp Gln
15
Gln Glu

30
Met Trp

Tle Leu

Ala Asn

Leu Leu

tce

Ser

Trp
160
atc

Tle

atg
Met

acc
Thr

ttc
Phe

Asp

l.eu

Pro

Tle

Glu

80

Leu

432

480

528

576

624

672

714
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Gly

l.eu

Val

Thr

145

Gly

Glu

Val

Gly

Scr
225

Val

Ala

Ser

130

Lys

Asn

His

Pro

Tyr

210
Tyr

<210>95
<211>1611
<212>DNA
<213>0streococcus tauri
<2207

<221>CDS
<222>(1).. (1611)

Pro
Tyr
115
His
Asn
Ala
His
Ile
195

Gly

Leu

Ala
100
Gly
Asn
Asp
Phe
Leu
180
Ile

Gly

His

85
Tyr

Ala

Leu

Trp

Trp

165
Phe

Tyr

Lys

<223> A 4 FEHF0
£400>95

atg
Met
1

atg
Met

Cg8
Arg

cga

tac

Tyr

Ccg8
Arg

Lca

Ser

tcg

ctc gga cgc

l.eu

acg
Thr

cge
Arg
35

acg

Gly

cac
His
20

gLg
Val

agt

Arg
5

gC8g
Ala

cgl
Arg

gag

Leu

Phe

Glu

Gly

150

Ser

Pro

Asp

Thr

Cys
230

g8cC
Gly

Ccg8
Arg

aag

Lys

aag

His
Gly
Ala
135
Ala
Phe
Gly
Glu
Gly

215
Gly

cgt
Arg

cga

Arg

acg
Thr

gga

Gly

Ser

120

Leu

Trp

Phe

Met

200

Leu

Arg

ctc

l.eu

ccg

Pro

acg
Thr
40

age

Leu
105
Phe

Thr

Gln

Ser

Ala

185
Ala

Leu

Thr

gag
Glu

tcg
Ser
25

gag
Glu

gcg

289

90

Ser Asn

Val T.eu

Pro Val

Ile Glu
155

Gly Gly

170

His Asn

Lys Ala

Pro lle

Ala Lys
235

agc ggg
Ser Gly
10

acg acg
Thr Thr

cga Leg
Arg Ser

ctc gtg

Ala

Asn
140
Thr
Leu
Leu
Gly
Thr

220

Leu

acg
Thr

tcg

Ser

cle

Leu

cte

Ile

Trp
125

Leu

Scr

Asn

Tyr

Val
205
Arg

Ala

acg
Thr

aat

Asn

gCy
Ala
45

gag

Val
110
Phe

Asn

Ala

Leu

Pro

190

Arg

Asp

cga

Arg

ccg
Pro
30

cga

Arg

cga

95

Pro

Phe

Lys

Scr

Gln

175
Lys

Met

888
Gly

15
tgc

glg
Val

gag

Phe

Tle

Ser

Trp

160

Tle

Met

Thr

Phe

atg
Met

g8Cg
Ala

cga

Arg

age

48

96

144

192
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Arg Ser Thr Ser Glu Lys Gly Ser Ala Leu Val Leu Glu Arg Glu Ser
50 55 60
gaa cgg gag aag gag gag gga ggg aaa gcg cga gcg gag gga ttg cga 240
Glu Arg Glu Lys Glu Glu Gly Gly Lys Ala Arg Ala Glu Gly l.eu Arg
65 70 75 80
ttc caa cgc ccg gac gtc gcc gecg ccg ggg gga geg gat cct tgg aac 288
Phe Gln Arg Pro Asp Val Ala Ala Pro Gly Gly Ala Asp Pro Trp Asn
85 90 95
gac gag aag tgg aca aag acc aag tgg acg gta ttc aga gac gtc gcg 336
Asp Glu Lys Trp Thr Lys Thr Lys Trp Thr Val Phe Arg Asp Val Ala
100 105 110
tac gal clc gal ccl Lilc Lie gel cga cac cce gga gga gac Lgg cle 384
Tyr Asp Leu Asp Pro Phe Phe Ala Arg His Pro Gly Gly Asp Trp Leu
115 120 125
ctg aac ttg gcec gtg gga cga gac tge acc geg ctec atec gaa tece tat 132
Leu Asn Leu Ala Val Gly Arg Asp Cys Thr Ala Leu lle Glu Ser lyr
130 135 140
cac ttg cga cca gag gtg gcg acg get cgt ttec aga atg ctg ccc aaa 480
His Leu Arg Pro Glu Val Ala Thr Ala Arg Phe Arg Met Leu Pro Lys
145 150 155 160
ctc gag gat ttt ccc gtc gag gece gtg cce aag tee ccg aga ccg aac 528
Leu Glu Asp Phe Pro Val Glu Ala Val Pro Lys Ser Pro Arg Pro Asn
165 170 175
gat tcg ccg tta tac aac aac att cgec aac cga gtc cge gaa gag cte 576
Asp Scr Pro Lecu Tyr Asn Asn Ilc Arg Asn Arg Val Arg Glu Glu Lcu
180 185 190
ttc cca gag gag gga aag aat atg cac aga cag ggc gge gac cac ggce 624
Phe Pro Glu Glu Gly Lys Asn Met His Arg Gln Gly Gly Asp His Gly
195 200 205
gac ggt gac gat tct ggg ttt cge cge ctt ttg ctt atg ccg tgt acc 672
Asp Gly Asp Asp Ser Gly Phe Arg Arg l.eu leu l.eu Met Pro Cys Thr
210 215 220
tat tcc ctt ccg ggg gtt cct tte cgg ctg cet cect cgg gte tecg cgg 720
Tyr Ser Leu Pro Gly Val Pro Phe Arg Leu Pro Pro Arg Val Ser Arg
225 230 235 240
ggg cgl gga Llg glc Lca cga Lic agg cac Lge gee aac cac gge geg 768
Gly Arg Gly Leu Val Ser Arg Phe Arg llis Cys Ala Asn llis Gly Ala
245 250 256h
atg tct cct tecg ccg gee gtt aac gge gte cte ggt ttg acg aac gat 816

290
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Met Ser Pro Ser Pro Ala Val Asn Gly Val Leu Gly Leu Thr Asn Asp
260 265 270
ctc atc ggc ggc tcg tce ttg atg tgg aga tat cac cac caa gtc agc 864
leu Tle Gly Gly Ser Ser l.eu Met Trp Arg Tyr His His Gln Val Ser
275 280 285
cac cac att cat tgc aac gac aac gcc atg gat caa gac gtg tac acg 912
His His Ile His Cys Asn Asp Asn Ala Met Asp Gln Asp Val Tyr Thr
290 295 300
gcg atg cca tta ttg cgt ttc gac get cge cgg ccc aag tcc tgg tac 960
Ala Met Pro Leu Leu Arg Phe Asp Ala Arg Arg Pro Lys Ser Trp Tyr
305 310 315 320
cal cge Llce cag cag lgg tac atg Ll tla geg Lic ceg Lig Llg cag 1008
His Arg Phe Gln Gln Trp Tyr Met Phe Leu Ala Phe Pro Leu Leu Gln
325 330 335
gtt gece ttc caa gte gga gac att gee gea ctg ttec acg cgt gat acc 1056
Val Ala Phe Gln Val Gly Asp lle Ala Ala Leu Phe Thr Arg Asp Thr
340 345 350
gaa ggc gct aag ctt cac ggg gecg acg acg tgg gag ctt acc acg gtt 1104
Glu Gly Ala Lys Leu His Gly Ala Thr Thr Trp Glu Leu Thr Thr Val
355 360 365
gtc cte ggt aag att gtg cac ttc ggt ctt ttg ttg ggg cecg ttg atg 1152
Val Leu Gly Lys Ile Val His Phe Gly Leu Leu Leu Gly Pro Leu Met
370 375 380
aac cac gecg gtg agt tet gtt ttg ctg ggg ate gte ggt tte atg geg 1200
Asn His Ala Val Scr Scr Val Lcu Leu Gly Ile Val Gly Phe Mcet Ala
385 390 395 400
tge caa ggt ata gtt ctg geg tge acg ttt get gtg agt cac aat gtc 1248
Cys Gln Gly Tle Val Leu Ala Cys Thr Phe Ala Val Ser His Asn Val
405 410 415
gcg gag geg aag ata cct gag gac acc gga gga gaa gec tgg gag aga 1296
Ala Glu Ala L.ys Tle Pro Glu Asp Thr Gly Gly Glu Ala Trp Glu Arg
120 125 130
gat tgg ggt gtc cag cag ttg gtg act agc gcc gac tgg ggt gga aag 1344
Asp Trp Gly Val Gln Gln Leu Val Thr Ser Ala Asp Trp Gly Gly Lys
435 440 445
ala ggl aac Llc Llc acg ggl gge cle aac Llg caa gll gag cac cac 1392
Ile Gly Asn Phe Phe Thr Gly Gly Leu Asn Leu Gln Val Glu llis Ilis
450 455 460
ttg ttt ccg geg att tge tte gte cac tac ccg gac atc geg aag atce 1440

291
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Leu
465
gtg
Val

act
Thr

gE8C
Gly

ccg

Pro

Phe

aag

l.ys

ctt

Leu

acg
Thr

cag
Gln
530

<210>96

<211>536

Pro

gaa
Glu

cct

Pro

gct
Ala
515
ctle

Leu

{212>PRT
{213>0streococcus tauri
<400>96

Met
1
Met
Arg
Arg
Glu
6hH
Phe
Asp

Tyr

l.eu

Tyr

Arg

Ser

Ser

50

Arg

Gln

Glu

Asp

Asn
130

Leu
Thr
Arg
35

Thr

Glu

Arg

Leu
115

l.eu

Ala

gaa
Glu

ggt
Gly
500
gag
Glu

g€y
Ala

Gly
His
20

Val
Ser
Lys
Pro
Trp
100

Asp

Ala

Tle

geg
Ala
485
att
Ile

caa

Gln

ccg

Pro

Arg

Ala

Arg

Glu

Glu

Asp

85

Thr

Pro

Val

Cys
470
gce

Ala

ttc
Phe

att
Ile

aag

Lys

Gly

Arg

Lys

Lys

Glu

70
Val

Phe

Gly

Phe

aag

l.ys

gtc
Val

get
Gly

cle

Leu
535

Arg

Arg

Thr

Gly

55

Gly

Ala

Thr

Phe

Arg
135

Val

ctc

l.eu

caa
Gln

gaa
Glu
520
gcl
Ala

Leu

Pro

Thr
40

Ser

Gly

Ala

Ala
120
Asp

His Tyr Pro

aac

Asn
ttc
Phe
505
gtt
Val

Lag

Glu
Ser
25

Glu
Ala
Lys
Pro
Trp
105

Arg

Cys

292

atc
Tle
490

tgg
Trp

Ser
10

Thr
Arg
Leu
Ala
Gly
90

Thr

His

Thr

475
cct

Pro

aga

Arg

ttg

Leu

Gly

Thr

Ser

Val

Arg

75

Gly

Val

Pro

Ala

Asp

tac

Tyr

ttt
Phe

Thr

Ser

Leu

Leu

60

Ala

Ala

Phe

Gly

l.eu

140

Tle

8C8
Ala

atg
Met

2 aag

Lys
525

Thr

Asn

Ala

45

Glu

Glu

Asp

Arg

Gly

125
Tle

Ala

tct

Ser

aag
Lys
510
att
Ile

Arg
Pro
30

Arg
Arg
Gly
Pro
Asp
110

Asp

Glu

Gly

15

Val

Glu

Leu

Trp

95

Val

Trp

Ser

Tle
480
agg
Arg

atg
Met

aac

Asn

Met

Ala

Arg

Ser

Arg

80

Asn

Ala

Leu

Tyr

1488

1536

1584

1611
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His
145
Leu
Asp
Phe
Asp
Tyr
225
Gly
Met
Leu
His
Ala
305
His
Val
Glu
Val
Asn
385
Cys
Ala

Asp

Tle

Leu

Glu

Ser

Pro

Gly

210

Ser

Arg

Ser

Ile

His

290

Met

Arg

Ala

Gly

Leu

370

His

Gln

Glu

Trp

Gly

Arg
Asp
Pro
Glu
195
Asp
Leu
Gly
Pro
Gly
275
Ile
Pro
Phe
Phe
Ala
355
Gly
Ala
Gly
Ala
Gly

435

Asn

Pro
Phe
Leu
180
Glu
Asp
Pro
Leu
Ser
260
Gly
His
l.eu
Gln
Gln
340
Lys
Lys
Val
lle
Lys
420

Val

Phe

Glu
Pro
165
Tyr
Gly
Ser
Gly
Val
245
Pro
Ser
Cys
l.eu
Gln
325
Val
Leu
Ile
Ser
Val
405
Tle

Gln

Phe

Val
150
Val
Asn
Lys
Gly
Val
230
Ser
Ala
Ser
Asn
Arg
310
Trp
Gly
His
Val
Ser
390
Leu
Pro

Gln

Thr

Ala

Glu

Asn

Asn

Phe

215

Pro

Arg

Val

Leu

Asp

295

Phe

Tyr

Asp

Gly

His

375

Val

Ala

Glu

Leu

Gly

Thr
Ala
Tle
Met
200
Arg
Phe
Phe
Asn
Met
280
Asn
Asp
Met
Tle
Ala
360
Phe
l.eu
Cys
Asp
Val

440
Gly

Ala
Val
Arg
185
His
Arg
Arg
Arg
Gly
265
Trp
Ala
Ala
Phe
Ala
345
Thr
Gly
l.eu
Thr
Thr
425

Thr

Leu

293

Arg
Pro
170
Asn
Arg
Leu
Leu
His
250
Val
Arg
Met
Arg
Leu
330
Ala
Thr
Leu
Gly
Phe
410
Gly

Ser

Asn

Phe
155
Lys
Arg
Gln
Leu
Pro
235
Cys
Leu
Tyr
Asp
Arg
315
Ala
Lcu
Trp
Leu
Tle
395
Ala
Gly

Ala

Leu

Arg

Ser

Val

Gly

Leu

220

Pro

Ala

Gly

His

Gln

300

Pro

Phe

Phe

Glu

Leu

380

Val

Val

Glu

Asp

Gln

Met
Pro
Arg
Gly
205
Met
Arg
Asn
Leu
His
285
Asp
l.ys
Pro
Thr
Leu
365
Gly
Gly
Ser
Ala
Trp

445
Val

Leu
Arg
Glu
190
Asp
Pro
Val
His
Thr
270
Gln
Val
Ser
Leu
Arg
350
Thr
Pro
Phe
His
Trp
430

Gly

Glu

Pro
Pro
175
Glu
His
Cys
Ser
Gly
255
Asn
Val
Tyr
Trp
Leu
335
Asp
Thr
Leu
Met
Asn
415
Glu

Gly

His

Lys
160
Asn
Leu
Gly
Thr
Arg
240
Ala
Asp
Ser
Thr
Tyr
320
Gln
Thr
Val
Met
Ala
100
Val
Arg

Lys

His
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Leu
465
Val

450
Phe

l.ys

Pro Ala Ile

Glu Glu Ala

485

Thr Leu Pro Gly lle

500

Gly Thr Ala Glu Gln

Pro

515

Gln Leu Ala Pro

530

<210>97
<211>1455

<212>DNA
<213> fBUk B

<220>

<221>CDS
<222>(1).. (1455)

223> A 6 EMFfG
<400>97

atg
Met
1

ttg

Leu

aag

Lys

tac

Tyr

acc
Thr
65

caa
Gln

gg8a
Gly

aaa

Lys

cac
His

gac
Asp
50

cac
His

gec
Gly

aaa gga gga

Lys

ttg

Leu

atc
Ile
35

gtc
Val

gce

Ala

tct

Ser

Gly

gCg
Ala
20

acc
Thr

tece

Ser

gga
Gly

cag
Gln

Gly
5

gag
Glu

cccC

Pro

aac

Asn

gac

Asp

gce
Ala
85

Cys
470
Ala

Phe

Tle

Lys

gac

Asp

aag

Lys

gac

Asp

tgg
Trp

gac
Asp
70

atg
Met

455
Phe

Val

Gly

Leu
535

gca
Ala

cecg

Pro

gat
Asp

tac
Tyr
55

atg
Mct

atg
Met

Val

l.eu

Gln

Glu
520
Ala

gce
Ala

cag
Gln

gece
Ala
40

gac

Asp

acg

Thr

aag

l.ys

His Tyr Pro

Asn

Tle
490

475

Pro

460
Asp

Tyr

Phe Trp Arg Phe

505
Val

gca
Ala

aag
Lys
25

tgg
Trp

cac
His

gac

Asp

aag

l.ys

Pro

gct
Ala
10

tac

Tyr

gta
Val

cccC

Pro

atc

Tle

ttt
Phe
90

294

Leu

acc
Thr

act
Thr

gtc
Val

ggt
Gly

ttc
Phe
75

tac

Tyr

Pro

aag

tgg
Trp

cac
His

gga
Gly
60

gce

Ala

att
Tle

Ile

Ala

Met

Lys
525

cgt
Arg

cag
Gln

caa
Gln
45

gee

Ala

gce

Ala

gega
Gly

Ala

Lys

ITle
480

Ser Tyr Arg

495

Lys Asp

510
Tle

agt

Ser

gag
Glu

aac

Asn

gtg
Val

tte
Phe

gat
Asp

Pro

gg8a
Gly
15

gtg
Val

aaa

Lys

gtg
Val

cac

His

ttg
l.eu

95

Met

Asn

gca
Ala

aag

Lys

gtc
Val

tte
Phe

gce
Ala
80

att
Tle

48

96

144

192

240

288
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ccg gag agt gtg gag cat aag gat caa aga cag ttg gat ttc gag aag 336
Pro Glu Ser Val Glu His Lys Asp Gln Arg Gln Leu Asp Phe Glu Lys

100 105 110
gga tat cgt gat tta cgg gcec aag ctt gte atg atg ggg atg ttc aag 384
Gly Tyr Arg Asp Leu Arg Ala Lys Leu Val Met Met Gly Met Phe Lys
115 120 125
tcg agt aag atg tat tat gca tac aag tge tcg ttc aat atg tge atg 432
Scer Scr Lys Mct Tyr Tyr Ala Tyr Lys Cys Scr Phc Asn Mct Cys Mct
130 135 140
tgg ttg gtg gecg gtg geec atg gtg tac tac tcg gac agt ttg gca atg 480
Trp Leu Val Ala Val Ala Met Val Tyr Tyr Ser Asp Ser Leu Ala Met
145 150 155 160
cac att gga tcg gect cte ttg ttg gga ttg ttc tgg cag cag tgt gga 528
His Ile Gly Ser Ala Leu Leu Leu Gly Leu Phe Trp Gln Gln Cys Gly
165 170 175
tgg ctt gecg cac gac ttt ctt cac cac caa gtc ttt aag caa cga aag 576
Trp Leu Ala His Asp Phe Leu His His Gln Val Phe Lys Gln Arg Lys
180 1856 190
tac gga gal cle gl gge ate LUl Lgg gga gal clc alg cag ggg Lic 624
Tyr Gly Asp Leu Val Gly Ile Phe Trp Gly Asp Leu Met Gln Gly Phe
195 200 205
tcg atg cag tgg tgg aag aac aag cac aat ggc cac cat get gtt ccce 672
Ser Met Gln Trp Trp Lys Asn Lys His Asn Gly His His Ala Val Pro
210 215 220
aac ttg cac aac tct tcc ttg gac agt cag gat ggt gat ccc gat att 720
Asn Leu His Asn Ser Ser Leu Asp Ser Gln Asp Gly Asp Pro Asp Ile
225 230 235 240
gat acc atg cca ctc ctt get tgg agt ctc aag cag gect cag agt ttc 768
Asp Thr Met Pro Leu Leu Ala Trp Ser Leu Lys Gln Ala Gln Ser Phe
245 250 255
aga gag atc aat aag gga aag gac agt acc ttc gtc aag tac gect atce 816
Arg Glu Tle Asn Lys Gly Lys Asp Ser Thr Phe Val Lys Tyr Ala Ile
260 265 270
aaa ttc cag gca ttc aca tac ttc ccc atc cte cte ttg get cge atc 864
Lys Phc Gln Ala Phe Thr Tyr Phe Pro Ilc Leu Leu Leu Ala Arg Tle
275 280 285
tct tgg ttg aat gaa tcc ttc aaa act geca ttc gga ctc gga get gec 912
Ser Trp l.eu Asn Glu Ser Phe Lys Thr Ala Phe Gly l.eu Gly Ala Ala
290 295 300

295
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tcg gag aat

Ser
305
ctt

Leu

cte

Leu

tte
Phe

gga
Gly

gac
Asp
385
cac

Ilis

tac

Tyr

gCg
Ala

aag

Lys

cat
His
465
ttc
Phe

Glu

ttg

Leu

tct

Scr

tte
Phe

ttg
Leu
370
ttc
Phe

88C
Gly

caa
Gln

aaa

Lys

tac
Tyr
450
cte

Leu

cct

Pro

<210>98
<211>484
<212>PRT

Asn

gag
Glu

tce

Scr

act
Thr
355

gga
Gly

tgg
Trp

att
Ile

gtg
Val

tgc
Cys
435
cat
His

tece

Ser

gce

Ala

gce aag
Ala Lys

aag ctt

Lys Leu
325

gga ttt

Gly Phe

340

gce aca

Ala Thr

cac aac
His Asn

caa ctc
Gln Leu

cce caa

Pro Gln
4056

gat cac

Asp His

420

cac aag

His Lys

gag gcc
Glu Ala

aag gtg
Lys Val

atg taa
Mct

ttg
Leu
310

gga
Gly

gga
Gly

tgc
Cys

ggt
Gly

caa
Gln
390
tte
Phe

cac
His

ctt

Leu

gat
Asp

tcg
Ser
470

gag
Glu

atc

Tle

agg
Arg

tce

Ser

atg
Met
375
gtc
Val

Lt
Phe

cte

Leu

gtg
Val

atg
Met
455
gat
Asp

ttg

Leu

acce

Thr

tgg
Trp

tcg
Ser
360
tca

Ser

acc
Thr

glg
Val

tte
Phe

gag
Glu
440
tgg
Trp

gat
Asp

gag aag
Glu Lys

ctt cat
Leu His
330
tet ctt
Scr Leu
345
gga ctt
Gly Leu

gtg tac
Val Tyr

act aca
Thr Thr

gal lgg
Asp Trp
410
cce atg
Pro Met
425
tca ttc
Ser Phe

gat ggt
Asp Gly

tte ctt
Phe Leu

296

cgt
Arg
315
tac

Tyr

cca

Pro

tte
Phe

gat
Asp

cgt
Arg
395
tte
Phe

atg
Met

tegt
Cys

acc
Thr

gtg
Val
475

gga
Gly

act

Thr

tat
Tyr

ctce

Leu

gce
Ala
380
aac

Asn

Lgce
Cys

cct

Pro

aag

Lys

gtg
Val
460
gag
Glu

ctt

Leu

Trp

tce

Scr

gca
Ala
365
acc
Thr

atc
Ile

ggl
Gly

aga

gag
Glu
445
gaa
Glu

atg
Met

cag
Gln

atg
Met

atc
Ile
350
ttg

Leu

acc
Thr

att
Ile

g8ad
Gly

aac
Asn
430
tgg
Trp

gtg
Val

gtg
Val

tac

Tyr

ttc
Phe
335
atg
Mct

gtc
Val

cga

Arg

ggt
Gly

Llg
Leu
4156
aat

Asn

ggt
Gly

ttg

Leu

aag

Lys

cca
Pro
320
gtc
Val

tat
Tyr

ttt
Phe

cct

Pro

g8a
Gly
400
caa
Gln

atc
Tle

gtg
Val

caa
Gln

gat
Asp
480

960

1008

1056

1104

1152

1200

1248

1296

1344

1392

1440

1455
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213> kB v

<400>98

Met
1
Leu
Lys
Tyr
Thr
65
Gln
Pro
Gly
Ser
Trp
145
His

Trp

Tyr

Asn
225

Arg

l.ys

Gly
Lys
His
Asp
50

His
Gly
Glu
Tyr
Ser
130
Leu
Ile
Leu
Gly
Met
210
Leu
Thr

Glu

Phe

l.ys
Leu
Tle
35

Val
Ala
Ser
Ser
Arg
115
Lys
Val
Gly
Ala
Asp
195
Gln
His
Met

Ile

Gln
275

Gly
Ala
20

Thr
Ser
Gly
Gln
Val
100
Asp
Met
Ala
Ser
His
180
Leu
Trp
Asn
Pro
Asn

260
Ala

Gly
Glu
Pro
Asn
Asp
Ala
85

Glu
Leu
Tyr
Val
Ala
165
Asp
Val
Trp
Ser
Leu
245

Lys

Phe

Lys
Asp
Trp
Asp
70

Met
His
Arg
Tyr
Ala
150
Leu
Phe
Gly
Lys
Ser
230
Leu

Gly

Thr

Ala

Pro

Asp

Tyr

55

Met

Met

Lys

Ala

Ala

135

Met

Leu

Leu

Tle

Asn

2156

Leu

Ala

Lys

Tyr

Ala
Gln
Ala
40

Asp

Thr

Asp
Lys
120
Tyr
Val
Leu
His
Phe
200

Lys

Asp

Asp

Phe
280

Ala
Lys
25

Trp

His

Asp

Gln
105
Leu
Lys
Tyr
Gly
His
185
Trp
IIis
Ser
Ser
Ser

265

Pro

297

Ala
10

Tyr
Val
Pro
Tle
Phe
90

Arg
Val
Cys
Tyr
Leu
170
Gln
Gly
Asn
Gln
Leu
250

Thr

Tle

Thr

Thr

Val

Gly

Phe

75

Tyr

Gln

Mct

Ser

Ser

155

Phe

Val

Asp

Gly

Asp

235

Phe

l.eu

Trp
His
Gly
60

Ala
Ile
Leu
Mct
Phe
140
Asp
Trp
Phe
Leu
IIis
220
Gly
Gln

Val

l.eu

Gln
Gln
45

Ala
Ala
Gly
Asp
Gly
125
Asn
Ser
Gln
Lys
Met
205
IIis
Asp
Ala

Lys

l.eu

285

Ser
Glu
30

Asn
Val
Phe
Asp
Phe
110
Mct
Met
Leu
Gln
Gln
190
Gln
Ala
Pro
Gln
Tyr

270
Ala

Gly
15

Val
Lys
Val
His
Leu
95

Glu
Phe
Cys
Ala
175
Arg
Gly
Val
Asp
Ser
255

Ala

Arg

Ala
Lys
Val
Phe
Ala
80

Tle
Lys
Lys
Met
Met
160
Gly
Lys
Phe
Pro
Tle
240
Phe

ITle

Tle
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Ser

Ser

306

Leu

Leu

Phe

Gly

3856

His

Tyr

Ala

l.ys

His

4654

Phe

Trp
290
Glu
Leu
Ser
Phe
Leu
370
Phe
Gly
Gln

Lys

Tyr
450

Leu S

Pro

<210>99
<211>1431
<212>DNA

<213> Bk

<220>

<221>CDS
222> (1).. (1431)

Leu

Asn

Glu

Ser

Thr

355

Gly

Trp

Tle

Val

Cys

435
His

Ala

Asn
Ala
Lys
Gly
340
Ala
His
Gln
Pro
Asp
420
His
Glu

Lys

Mct

Glu

Leu
325
Phe
Thr
Asn
Leu
Gln
405
His
Lys

Ala

Val

<223> A 5 LA
<400>99
alg ccc cce aac gee gal ate tee cge
Met Pro Pro Asn Ala Asp Ile Ser Arg

1

)

Ser
Leu
310
Gly
Gly
Cys
Gly
Gln
390
Phe
His
Leu

Asp

70

Phe
295
Glu
Tle
Arg
Ser
Met
375
Val
Phe
Leu

Val

Met
455

Lys

Leu

Thr

Trp

Ser

360

Ser

Thr

Val

Phe

Glu

440

Trp

Asp

Thr

Glu

Leu

Ser

345

Gly

Val

Thr

Asp

Pro

425

Ser

Asp

Phe

aaa aca ggt acc gtt gece tet gee gac

Ala
Lys
His
330
Leu
Leu
Tyr
Thr
Trp
410
Met
Phe

Gly

Leu

Phe

Arg

3156

Tyr

Pro

Phe

Asp

Arg

395

Phe

Met

Cys

Thr

Val
475

Gly

300

Thr

Tyr

Leu

Ala

380

Asn

Cys

Pro

Lys

Val

460
Glu

Leu
Leu
Trp
Ser
Ala
365
Thr
Ile
Gly
Arg
Glu
445

Glu

Met

Gly
Gln
Met
Ile
350
Leu
Thr
Ile
Gly
Asn
430
Trp

Val

Val

alc cge aac cge alce
Ile Arg Asn Arg Ile

10

Ala

Phe
335
Met
Val
Arg
Gly
Leu

415

Asn

Gly

l.eu

cee
Pro
15

Ala
Pro
320
Val
Tyr
Phe
Pro
Gly
400
Gln
Tle
Val

Gln

Asp
480

acce

Thr

aac aaC gac CcCcC gcc acc caa

298

48

96
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Lys Thr Gly Thr Val Ala Ser Ala Asp Asn Asn Asp Pro Ala Thr Gln
20 25 30
tcc gtc cga acc ctc aaa tct ctc aag ggc aac gag gtc gtc atc aac 144
Ser Val Arg Thr l.eu Lys Ser leu lLys Gly Asn Glu Val Val Tle Asn
35 40 45
gge aca att tat gac att gct gac ttt gtc cat cct gga gga gag gtt 192
Gly Thr Ile Tyr Asp Ile Ala Asp Phe Val His Pro Gly Gly Glu Val
50 55 60
gtc aag ttc ttt ggt gegg aat gat gtt act att cag tat aat atg att 240
Val Lys Phe Phe Gly Gly Asn Asp Val Thr Ile Gln Tyr Asn Met Ile
65 70 75 80
cal ccg Ltal cal acg ggg aaa cal clg gag aag alg aag gecl gLl gga 288
His Pro Tyr His Thr Gly Lys His Leu Glu Lys Met Lys Ala Val Gly
85 90 95
aag gtt gta gat tgg cag tcg gac tac aag ttc gac acc ccc ttt gaa 336
Lys Val Val Asp lrp Gln Ser Asp lyr Lys Phe Asp Thr Pro Phe Glu
100 105 110
cga gag atc aaa tca gaa gtg ttc aag atc gta cgt cgce ggg cgt gag 384
Arg Glu Ile Lys Ser Glu Val Phe Lys Ile Val Arg Arg Gly Arg Glu
115 120 125
ttc gge aca aca ggce tac tte ctce cgt gee ttt tte tac atec get cte 432
Phe Gly Thr Thr Gly Tyr Phe Leu Arg Ala Phe Phe Tyr Ile Ala Leu
130 135 140
tte tte acc atg caa tac act ttc gec aca tge acc acce tte acc acce 480
Phe Phe Thr Mct Gln Tyr Thr Phe Ala Thr Cys Thr Thr Phe Thr Thr
145 150 1565 160
tac gat cac tgg tat cag agt ggt gta ttc atc gca att gtg ttt ggt 528
Tyr Asp His Trp Tyr Gln Ser Gly Val Phe Ile Ala Ile Val Phe Gly
165 170 175
att tca cag gca ttc att ggg ttg aat gtc cag cac gat gcc aat cac 576
Tle Ser GIn Ala Phe Tle Gly l.eu Asn Val Gln His Asp Ala Asn His
180 185 190
gga gct gcc agt aag cgt ccc tgg gtg aat gac ttg ttg gga ttt gga 624
Gly Ala Ala Ser Lys Arg Pro Trp Val Asn Asp Leu Leu Gly Phe Gly
195 200 205
acg gal Llg all gga Lcl aac aaa Lgg aal Lgg alg gea cag cal Lgg 672
Thr Asp Leu Ile Gly Ser Asn Lys Trp Asn Trp Met Ala Gln Illis Trp
210 215 220
act cat cac gct tac act aac cat agt gag aag gat ccc gat age ttc 720

299
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Thr His His Ala Tyr Thr Asn His Ser Glu Lys Asp Pro Asp Ser Phe
225 230 235 240
agc tcg gaa cct atg ttt gca ttc aat gac tat ccc att gga cac ccg 768
Ser Ser Glu Pro Met Phe Ala Phe Asn Asp Tyr Pro Tle Gly His Pro
245 250 255
aag aga aag tgg tgg cat agg ttc cag gga ggg tac ttc ctc ttc atg 816
Lys Arg Lys Trp Trp His Arg Phe Gln Gly Gly Tyr Phe Leu Phe Met
260 265 270
ctt gga ctt tac tgg ctc tecg act gta ttc aat ccg caa ttc att gat 864
Leu Gly Leu Tyr Trp Leu Ser Thr Val Phe Asn Pro Gln Phe Ile Asp
275 280 285
cll cgl caa cgl ggg gel cag tac gle gga all caa alg gag aal gat 912
Leu Arg Gln Arg Gly Ala Gln Tyr Val Gly Ile Gln Met Glu Asn Asp
290 295 300
ttc att gtc aag agg agg aag tac gecc gtt gea ttg agg atg atg tac 960
Phe lle Val Lys Arg Arg Lys Iyr Ala Val Ala Leu Arg Met Met lyr
305 310 315 320
att tac ttg aac att gtc agec ccc ttc atg aac aat ggt ttg age tgg 1008
Ile Tyr Leu Asn Ile Val Ser Pro Phe Met Asn Asn Gly Leu Ser Trp
325 330 335
tct ace ttt gga atc atec atg ttg atg gga atc age gag agt ctc act 105h6
Ser Thr Phe Gly Ile Ile Met Leu Met Gly Ile Ser Glu Ser Leu Thr
340 345 350
cte agt gtg cte tte teg ttg tet cac aac tte ate aat tecg gat cgt 1104
Leu Scr Val Leu Phe Scer Leu Ser His Asn Phe Ile Asn Scr Asp Arg
355 360 365
gat cct acg gct gac ttc aaa aag acc gga gaa caa gtg tge tgg tte 1152
Asp Pro Thr Ala Asp Phe Lys Lys Thr Gly Glu Gln Val Cys Trp Phe
370 375 380
aag tcg cag gtg gag act tcg tet acc tat ggg ggt ttt att tce gga 1200
l.ys Ser GIn Val Glu Thr Ser Ser Thr Tyr Gly Gly Phe Tle Ser Gly
385 390 395 100
tgt ctt acg gga gga ctc aac ttt cag gtg gaa cat cat ctc ttt ccc 1248
Cys Leu Thr Gly Gly Leu Asn Phe Gln Val Glu His His Leu Phe Pro
405 410 415
cgl alg age agl getl tgg tal cctl tac atl gea ccl acg gttt cgl gag 1296
Arg Met Ser Ser Ala Trp Tyr Pro Tyr Ile Ala Pro Thr Val Arg Glu
420 425 430
gtt tgc aag aag cac ggg gtg aac tac get tat tat cct tgg att ggg 1344

300






