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H 72001
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e

(54) KRAZAFR

K E AN B BERR 12 IR B Z e L i R T
(57) 1%

AR B — eI R RV BRSOk 2 W BB
g, 2 RN EMEIE SDRIELAT R,
DL KB 22 AN 1 R0 AE 19 B (LC-PUFA) , 41 4r,
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PR R A PR A A TRRONIRTR AN / B R
FIRER IR IR T7



CN 101415822 B W F E Kk P 1/2 1

L. —Fh 28R , tH LA T B 2H 1«

(a)SEQ ID NO:6ZXSEQ ID NO:8F /N 2 A% BR ol H B 4M s 5R

(b)4RF5SEQ 1D NO:5EXSEQ 1D NO: 71 £ Ik B £ K118 , A

5 (a) 3 (b) 1) 2 1% B B T BB 521 U8 3 3 o

2. — PIDNAREAR , A SRR ER 1) 2 2 H R -

3 BRI EE R 2(¥) DNAKA A4, Fovb i Ji3 3004 75 I A% A0 i Hh A ThBE Y

4 BURE R 2 DNARY A4 , Fovb BT 3 3l 2 fE B AZ A A TR Y

5. BRI ZL R ARG DNARA 4 , o v Bk 5 3 & AEAE A 4l e P ThRE R o

6 . BRI ZL RS DNARA EE A4 , Ho v BTt J5 Bl A2 Pl 355 1 )5 3+ -

7.—FhE LA, O & SR E A h A ThRER G 3 T R E R R D
AR WSt £ F R R IS PRI 2 BRI DNA 7 F 544k, 2 BT DNA 43— (1) 7 B A2 AL
FIER1E) () B (b) ATk 2 H R,

o BT T 32 4 A B B B4 R 40

8. BRI ELR T 18 T4, Hop ik e T 40 it — 0 ARG gD A S B IR V2 IR S 2 1%
Bt 5 07 S R BRAL A W0 A1 22 IR IDNA S+, Hodb B i g i TR AL 5 0 25 B 22 KK DNA 4y —+
53R A sl HEiE:.

9 BRI ELR 811 15 4 i, Horp Frid B AL S A 2 KB & Kk BMoritella marina
(IR PR YZ 3T 3 £ BB 5 o7 5

10 AR ZER 81 1 4l i, Horp Brid 15 4 it — DA & 4mbSSEQ 1D NO: 19 S ER 1k
H AT 2 KT FIIDNAS -

L1 BRI ESR T 18 400, 58 XOAFEXS T ik 18 32 40 i AH 7] 2 D5 2 A k2D BT iR DNA
Ay IR R I T ORI G T R AR B

12— = ik, AR P IR

(a) FRAF 56 5 A s H 3 43, BT id A 0 A8 5 76 B A4 v A ThRE I Ja 2 1 AT A
TR mhD LA TR IR VZ RS A £ I S RO S TP 1Y 22 IR I DNA 2 F , Hovb BT IR DNA 2 (1)
FE B35 1 LA R R 4

(D BRIZR 1 () BL(b) TR I 2 H IR 5

(11)4mh3SEQ 1D NO: 11 2 K7 2R 2 A% IR s i

(ii1)4mh%SEQ 1D NO:3M¥ £ K7 AN 2 % 1R s Fl

(b) MR A= BT B4

13 BRZESR 120 775, Horb BTl S 2 3 5 W Rh A RE TR K KRB R

14 BRI R 1216 773, Horp ik e s ki

15 BRI ZER 1 2- 1AM AT — U 77 12 o Frid v 2 ikl .

16 . — i b AR ZER 1200 iR P2 10 A & rT RS DI R A IR 3 —F 0 A 54 » ik ]
o W AL B oy B S BRI ZESR 1) (a) B (b) BRI 2 A% 1 1R -

17 GBI AR ZER 1 20 LA S A A4, Sorp i 6 & gt KB & &
BEIIDNA Y, Horp R A A8 & =+ RS IR — I LR R -

18 BRI ZLR 161 W A4, Hovb Bir i i ) 4 75 Bir i i ) 6 = 2 b R Ak & 4 & B
[¥)DNA 43~ 1 9 e L A Tk PR Wk 570 i £ e e R B PR 1) 22 IR R DNA G I AN A ™

2
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WS IR PR — ik T BRI P ol

19 BUFIZER 16- 18R — T A &4, & RHA S .

20 . — PP R A OSBRI UG ER R i AR DR

(a) 7EAD 7 4 A SR IR 10 A -6 BT DNA 73 AR ¥ b vh 3638 S5 75 Bk A 4 h A 2
RE I S8 o ) F T BRI 2 A2 RO 7 A4+ RS IR B R TG IR , Frid 2 4%
IR DA R R R 2 - GOBURIZLR L (a) BX (b) BT () 2 4% 578, (1) 4wf3SEQ 1D NO: 1
(K2 Ik P PR 2 AR, AT (i 11) gmAgSEQ 1D NO: [ 2 KPP B £ 1% IR 5 A1

(b) MNP Bl 13743 =+ RS PR B B TLIA TR
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K B M= AR 2 B E € PR B AL Ml

[0001] REHE &=

[0002]  ACHHIFEIR20064F 1 H31H $2AZ K = H I LRI 11§60/ 763,644, 20074 1 H29H
$eAC I 3 [ LR FRAENO. 11/668, 354 AR SE L, BT A FF W I 58 4 5| G IR,
[0003] g BH4uids

[0004] AU B — eI Tl Rz I 370 £ i L e AL I, FIT IR T IR 9t 3 s £ i ik e 2 il
W LR B A 0 A B VS AR A BRI B 22 AN VAT 5 R (93, - /S M B R — 1Tk
TR o

[0005]  AHICH AW Ui W]

[0006]  7F K 2 HA AUAE H e 105 BR AW -& i) 3 27710 2 16— 8—B Ak A4 - 1X L JIG 7 1R
R T2 AN VLR JEE 1) AT B 91 FE P Pl v iz AR Ak o 49 B, Wty L34 3 27 AR AR
M AR TR , oK 2 80m S A B — N I B B B R, e P& A
& Z AEAENTR (PUFA) « B2 IE 1 AR F K EERIPURA, 140 —+ BN J4 B8 (DHA , 22:6)
TR TR (EPA, 20:5) 2k B JLAN R R HE4H T , B FEMoritella(Vibrio)marinafll
Shewanella sp.(EEEH6,140,486), L Mk B i #EH WSchizochytrium sp.
Thraustochytrium sp. (3EHEEH]AF20040235127),

[0007] P A 3= B PUFAZK IR A& w —3 Mg I IR (WK “n=3" NERT IR ) , 19l 52 — T B 75 M
Mg, A K o -6 g 7R (BN “n—6" HE TR ) , 19 F & 46 4 VY i R (ARA, 20:4) o PUFAsE 41 R 1)
Jo RN g 7 20 2R ) 3= B R Ay 78 He R B AT ] BA 43 il DA R i A0 H i = BB 47 AE . PUFASZ I L. 3))
Y& a i R g T R Rl AR LI R B, BLAOH T SO sAE 5 2 0 7
¥

[0008]  JLAf2k M ML FPUFARI VAT « b FEPUFACL 48 ST 1 AR LA BRI AR 5 B 45 10 1.
LT AIRIFHALE T L A1) © -3 )R W7 B AT+ L& 5 T3 AN SIS IXUIAE P 9 7 48 (1) 1
2 %5 (Simopoulos, 1997 s James et al.,2000) .3 — ), PUFAC. & kS 7~ FH T V6 7 8 Mg A1
R B9 AEHE R, PUPAR] BB ¥ S BS54RS , R BHPUFAT] BEAE B R AARE [ V6 97 BUFIR LA A&
PR BSCA R T8 45 (v T BRI T o2 A

[0009] St T~ f R 2% 2 1) K /- iE 4R & T K BE « —3JI8 Il \EPARIDHA , HoAFA/E T 2 Al
T G FEIX PHEHE LA [, INEE K (ScientificReview Committee,1990,Nutrition
Recommendations,Minister ofNational Health and Welfare,Canada,Ottowa) Bkil(de
Deckerer et al.,1998). .25 E (The British Nutrition Foundation,1992,
Unsaturatedfatty-acids—nutritional and physiological significance:The report
of theBritish Nutrition Foundation’s Task Force,Chapman and Hall,London)flI3E
(Simopoulos et al.,1999) g FE L S ANIE F7 7 S VIR Ry IX EEPURA R fiE £ 1A% -
[o010] %Y 3 A K BEPUF AL FE DHARIEPA , 3 3= BE7E A [F) 62 () £ el b A7 48, DL
ARA, HAE 2R BT 9 tiMor tierel la (R 085 J& ) th A I o X -T-DHA , 47 A58 KRB A 7 Y VR
2RI , CFE 2 P FE AR N KU E A0 ERAF IR I DA R B Ry SR, AR AEE SR
SRRIF KA A F=PURAFH % K TLAMBER 55 o PURAR R AR E , Bl s A& B , e T 2 A &
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£ S5 JTR P 4D 9 43 o IR 17T DA IR S SR YR SR 151 Sl P BB 75 22 Y2 (M Aok 7 5t — Fh s 2 Mt
BEIPURA, Bk 7= AR & 4E T — Ak 2 FIPUFAIK il -

[0011]  PUFAR R SR SRIFIEAE n] F PR T 52 BIAS 52 35 AR B S iC . o R BE IR AT Be 2 IR
SRIGAS B AT BE Tk Bl 15 ke L o b, B 5 BT Va7 28 25 19 R AR PR E S , 0% T
3T I B 1 i 1 A UL AT R 9 o AR YR B A A N AS BRI IR R AU, X AN AT R M R
(1) = 255 M 23 B8 H SR A A X Bl ™= AR B S S IR TeIE 52 16 A » e ) 2 £
T, AT RE AR RIS e o W PT DA A i, (EUR L IR PR R A T R DA R A T SR P
11 I YR I T Pl AT S ) RIS o XA o] RS T 4 0 [ T B RN 3 R R AG RE ah , R R
B O R IO RS B S a7, 703 R 0 2510 75 SR 75 AT B8 A Il B B4, X b Tl
(1) e 5 P A o ] R, HL 7 T b AR A 7 M ) SR () B AR A 2R (Nay lor et al.;2000) .
[0012]  HAth ) (5 R JRBR PEAE B T A7 w —3 IR W R 8T J5 1k o AL ] BE 51 S F1 2577
=S A HARE Mo tierel lafl) KHUR & B & 5 511 RIS L& H IR R
[KIARA , I HAE AR N T o A M fnPorphyridium (L BREE 8 ) AiMortierel laXE LA AE T
S M

[0013] ¥ ¥ VERU AR W id it S B AL A 0 & Bl (PKS) AL ™= A 4R K BE R PUFA , 461 i DHA AN
EPA.PKSEH 2 DhRE M 2 IR UM B B 51, Brid 2 KDL R B 177 NG E 2 0+ M ik
JEAD G B o PKS IR AR GIIH A F Y, 3K 07 1 I V5 2 S m] DA AE Sk 48 2 o fEMoritel la
marinat, PKSA PR Bt 5 -CoA RN 2, B -CoA & FDHA N T ¥ AL IX FIPKS , 75 ZEH R vz Bt 57
LG FEIG .

[0014]  WhEQVZ BEsn Ak & 3L i e il (Ppt ) Ik HRGFA R 47 — T IR V2 IS 37 2 2 e B2 3510 49 o AR
ST IR 22 S B R A () LA B A ke M A A B 1 ) R R S TS AL IR I IR B A SRR A 4
PA AR R A 22 KB B, — P EL 5 T T 182 56 R AL A5 ) R EAZ AR IR 1 AR = i A ) &
JST 5 () ROBE o Pp t A SRR B AT A 88 VRS e Ve 9 K AE S 2 MR IRz B3 &
FeFB AN, LRI T BN s AL A O fPpt. BRI Z 5CfE T M.marina PKS
(ZEEEFINO.6,140,486(Facciottietal.)), & H KMPtp.AllenfiBartlett(2002) 7 Fx ,
AR BE MMori tel labgfE PptJE[Al

[0015] L4223 T ¥ 2 7 VE/E Y+ 4 P DHAFIEPA (W005103253A1(Singh et al.),
W004071467A2(Kinney et al.)).iX %5 ykim e L4325 (1) 75 30 A% it vl FIEE/ 228 il o 3
T3 15 LA ¥ FH 681> 32 DRI 5 | v [ 4k P 8 BRI B i, o ) A 1) R B T A0 S AN A5 B 1) 45
B AFHPKS/PptJ732: , 75 B EL AL R B HE BE D (454 A TUH A AR AR R

[o016]  [K i, A M A FRAFE K KEEPURPALE M & R 3B AE W 5, LA R AERE ) R G, i )
Je U Bl U E VAR ) R G Hh RIB BT 73 B BIMPRL, Fr i ALY J 40 v DA 4 R AR e i Mk 2
S —FECZ FIPUFAR A 7 G0 75 2R R 58 M NSRBI o -3 I8 1T B i B8 X - BRI 1 , 474E
% TR BRI EORVER Q 39 A0 7R 8 BRI S N7 AT A2 3R 3 P DU REE A TR AT
) — M ST R DR R s B DR S o R B B A B 4 R Y DNABKEPA
Ry o

[0017]  M{T A —Fh o 3G I BRALAR] LAEAEY) Jth H 3RAT SR 1T A7 /E B T AL ] B K
BERT o —3 18 1 12 45 InEPAFIDHA R A K #40 o 1X B 48 15 e [A] 135 pe SE [ 4 FFNO. 20040039058
HN PR R R IR T AR R LT, I A P BT Yl M AR P 3B g/ R A i B 1 4g/

5
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R ALATE BV A /B b B v 7 L 32 T HEEPAZK S o ALASR B () 1445 34 0 518 7 1 2% 7 g
EPAH ) 27538 i (Manzioris et al.,1994) KT, Ak, 7 ZA 2 Aw b _En] A H
R A YA RE A MATEAZE SY Pt MPURA 7= 4R ASPpt I £ R L LA K2 7= AR e AT
() B 20 5 1k o T A S AT B B R DHABREPA « & A B AT B ) B4 A N sl , (A7 AL 55
5 2R o 0T A 7= e 8 [ PUFA R ] SE IR RN BF (1) 5 V2, RAFAE 6 75 3R o ok I SRIL4HTE PKSE A
VI & S B AE B A i = KOS oK S AE B BR 1K il , 76 K BEPUFA . DHABEPA J5 T A2
B AR o AT DA B I B ok A 7= 4R o —3HE I BRIV S A £ S A ), IX PR B R
Rk mEPAFIDHARI A LK1 o A8 o —3'% B2 1)y A 7= B 48 1 S A A0 £ i, 461t A= 405
NI AR B 5 P2 AR VR T AR S o R T, 0 T BB V& ALPKS T B AT PUFA 'S 42 1) il i %
DRI VE R 4 o () Tl B v IS 3 2 2 P 2 2 R G DR AZ IR » LA B M I 7= A 1y i st 1) 9t » 47555
CHEO S

[oo18] R HAEIA

[0019]  7E—ANJ5TH, A B3R 1 4t B A B IR VZ I 57 8 2 R R R RE VS TP 110 22 JIK I 4
B AR X e m] DL A T 5% 0 20 M S4B U AR A 10 T T 5 2L R B A 7= A R el o AR R BH I —
A st Ty F2 % B DL AR L) 53 S ) 2 3% B BT 51« (a) 7£5 X SSC.50 % F B fig Fl142°C
(1126 1F T, 5SEQ ID NO:6BLSEQ ID NO:8ZRAZM Z % H L : (b) 4if3SEQ IDNO:5ELSEQ 1D
NO: THY 2 K FI ) 2 2% 58 s A1 () 9wA5 55 SEQID NO:5ESEQ 1D NO: 71 £ ik FE 51| B A % /b
75 % BTN R — VR 2 KR 2 125 R o 75 A8 R B ) SR8 i — D I s it 7 =0, Frid 2 %1
M %65 5SEQ ID NO:5ELSEQ ID NO:7H) 2 Ik Fr 21 B A %2 280 % 85 % 590 % [ ¥ F[A] —
PE LR 5ix 26 3 ) 28 /2982 % .87 % .89 % . 92% .95 % 98 % 199 % i [F]— L (19 £ ik .
RN GUEINR B, BT X L8P 312 A ICH , 45 52 1 7 51 ] R [R] i b 50 26 22 i 5 2 1 b o
— P90 %6 B 1 RIS ME o AR — 2P B SE i Ty Srb, B g A ) 22 IR B A R R M S
BRI VE

[0020] /£ M —ANJ7 1, A8 K B {4t T DNAR S A% , HAAD 25 5 gt HLAT T BV B0 0 £ Jrc it
RIS VRN 2 BRI DNA 2> F T BB T B2 U8 5 3, b B DNA 3% 1 DA A4 B 1)
H:(a)ZmhISEQ 1D NO:5ELSEQ ID NO:7HY 2 K7 A1) 2 A% H R s (b) 7E5 X SSC.50 % F Bt fik
F42°CHI %At %, 5SEQ ID NO:6EYSEQ ID NO:8ZAT [ 2118 s LA % (¢) 4iA% 5 SEQ 1D
NO:5EKSEQ 1D NO: 7 22 ik 51 B A 2 /75 % I 7 F [A] — PRIV 22 BRI 22 42 1R o 76 HoAth S
it 77 3H S BT JE Bl 78 JEAZ AN MR B EAZ A0 M o A ThBe Y o 7R SR s 7y 0, 7R S
HIFA DIRe R EAZ AN M R AL AR — D W Sl 7 s, Bk JB 3l A IR )
P2Y]

[0021]  FEF X —/NJ7 T, AR B FR AL T A4S R BH 5 A1 X DNARS S 44 AL I 1 = 4t e, BT ik
DNAMY EE AR AT 55 55 Y B AT T B 12 R 3 2 2 Fe i S R BV PR 1) 22 IRV DNA 9 ] 4 A i 42
() 5 A 8 F o £E S — A2ty 20, Brid g = 4 gk — B 5 5DNAS ] BB E B =
V5 BN+, FriRDNA 7 4 5 B0, 15 T I8 2 I 5 ik 2 et 25 67wl i SR Ak &40 (po ke tide)
A 2 I AR HE— P B S E T P, BT e RS 5 B R V2 I S L 2 B B 5 S i S R AL
A WNE % IKIFDNAS F38 1 TMoritel la marina.?E X —A52jf 7 :0H , FTRDNAS T4
B 5 SEQ IDNO: 19E A7 & /70 % (1) /7 FU A — PR 0 R B A 4 A1 2 K, B8 I DL R SR (1)
FEAT LN SR BRAL A1 A o T3 f 3240 T DA S R B T A T 4

6
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[0022]  FEF N —ANJ5TH , AR AE T B FIAE L4 £ ¥ DNAKE 2 44 % AL 1 1 = 41 B 4 1k

(KR RN 1 FAX, BT IR DNARY #2460 2 5 gt L B TR IR V2 IR 37 2k £ R L B RS TS PRI 2

JIKEIDNA 7y R B AR IE R 05 5 31 5 o X MO mT LA 8 SO A T8k = BTk DNARA 22 44

(1% T e R 2R () R A0, 5 e300 B T B i AR ARG o 5 — AN St 7 by, I R ) 226 956 FH 3

%(canola) Brassica campestris. & ilFrTilsE (oilseedrape) . JHZEHF (rapeseed) . K
T HTE TS ERR AR R EAT RRFE £ A8  TAR LR AR R VFEK R EE

%%%«J% FEAZ 7 A s A ) A o AR R BRI S AL 1 AT IR AL 7 A B B L ek R

FUBY , Hobl s SORAS TR U A & B FR BEIDNA Y F B Ik . 40, A R B AL T 2h 1)

BRI S i s o

[0023]  FEH N —ANJ5TH , AR BHFRAE T Hl3E S = oS I B/ B ik TG R 1

Y %, AP IR () E KA AR K I G E40 0 — P A5 KB &Y & B

s (b) PP+ (c) BL I I T RT IR Fi 7R 3R 45 3

[0024]  [f [ 4] f] £ 15 B

[0025]  DAT B B T2 e 17 A i BH 5100 8 40, 4 A 45 A6 A DA — 25 U BH AR B () R 28 7 1 o

WIS A2 AN X L 5 45 5 75 bk 2B % 7B S2 e 7 3R PRGN UL RH L ] DL i EE

AR o

[0026]  ff &I 127 1 %A pMONGSOSLIF ¥

[0027]  Fff &I 2927 1 #8044 pMON68OSOH ¥

[0028]  ff &3\ 7R 1 44 pMON9454T I &

[0029]  fff B4 N5 7R T 344 pMON94544 1 ] .

[0030] [} [&]53E 7~ 1 #AEpMON94534 1) 1] .

[0031]  [f&]6 7R T %44 pMON6SOSAHI 1] .

[0032] {7 7R T 4 pMONGSOSSIH &

[0033]  ff I8N T 444 pMONIT06 311 &

[0034]  Fff B9V 7R T 44 pMON9456 311 [

[0035] 107N T 2 A&pMONITO661] I .

[0036] 117N T 2 A&pMONI6401 (11 .

[0037] 128878 T 2 A&pMONT 85281 [ .

[0038] U HH T 40 Ui B

[0039] A’k B @It 4 (it FH T 6 22 B A s FIDHAM / BREPA & S I J1 15 A A1) v

M 7 S H AR RBRYE ARG A 1 6 5 B & 2 A 230 T 2 kb, B FEGE

(18 R AME R AL a5 - R I R 5 = 0UAS A mT DL A T SE IR AEAE A B3 o FIAE A P4, L HE A

Vi3, DA A 4 T8 A B T TR 2% 7K SE O DHARN /BREPA . 1 4 , 24 7E A YD) A1~ 20 2 eh = A

DHAR , Jh AT DL Fh 143585, — e 7= A & vl O DHA , FL 58 J5 AT DL AT T4 At B A A 7= 4 b

A i FVRHE -

[0040]  AJ BH I &AM U7 A5 FH T2 A1 40 MR (X PUFA & & (0 B AL &), 49 4, A 1AL

MR PURA S & . 5 AR B AHOC I A & VAR B 73 B 1) 2 4% 5 BT 51 \DNARY E AR DA 2

FH AR R B IR 22 1 PR 4 AL R LD AN/ BSORELAD 358 0 o 1 = 4 M P DA 15 A DA 3R 3 g R T PR V2

B O M B e R G 22 IR 2 R IR, Pk 22 IREEAL 53— A 22 IR A PR 2 I 3 2 & P A6

7
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Br s B BE SR AL 2 A o

[0041]  H&4l 1 BAR 8 SR X BR AR AS R B ) 35 B o FHAE “DNAJE B L BRI 7 31 “RA IR 45
7R IR v B SR R S A% R (AT PR HE R I ) EE 45 18 . DNA F B L 7 B B HF IR 7 1) 7]
DA A AE R IZ B R 2 R S 2 I A, 7RI L 7 51 R R R 1) A 7 HE 2 AT LA L 5 771
B RAS PRSI T AR

[0042]  FHE “Yuhd 731"  “YahBIX” | “GE P A" G IR 7 51)7 2 de H T R DL &
HTE RS F 10— R 5 = BARHES K DNA T 21 AL IR 7 51 W IR 43 F I A3 B B o T A 25
B —F R 2 B IE IR o DR 1T 5 R 3 91 G X 465 ) 7 B R 45 R A IR - B B T B B 1
2 IREIR B — R PV EIE IR o 45 73 OB X | 454 P2 B RN 45 A% R e &1 A] DL & 76K
LR 75 F B S E 2N IR Ah  fEIR B P B % R0 A P HEF AT LA LU P 5136 B ] 3R
B FUHASE SRR UL

[0043]  RiE “cDNA” J& Fi AN T 15 I mRNAKI SUBEDNA o

[0044]  “KIA” &g — Pl fe , ZE N (M gba (5 BIM L e B o N R i T A e R s (e 45
H4] o A1 JH DRI RE A 54 53 FGRNA B8 I 40 38 120 S B 11 TR D T8, DA 4 2 3% R RNAELAS B 7
AR BT TR L (481 4, S i RNAFIAZ R ARRNA) o

[0045]  AnfE kAT IR, “HER” AL FE e i AZ IR 7 B, B G R4S 7 71 2 i (57
A gmbd 7 51)) 2 I (37 AEgmhS 5 51 W78 “RARIER” iR /e A A A A R A H A
SRR T B BE L o Bk A SRR AR PR AT AT R R, HEAS R RAREE ], A5 AE AR P AN E— i
AFAE YT RO Gbs 3 1) o DRI 5 A 2 R T DAL 25 ok AN [ S35 0 81 7 2 A R )7 371 5 B
K B AR R RISAE CAAS [ T 3 SR s A7 AR 77 UHER B I 5 7 20 F w7 30 “Py 2R R A2 4R
A HLAA PR J DR 2 0 B AR B I SR LT o “OMIRIE IR B I LN 2 FR B S A 7
OB FE DR 20 v i S PR o A B R 0L T e B A R ON () JE DR ZEL DNA (48 4, 5 L9 P 3
FIERIFERZADNA)

[0046]  “RYi” & Fia K B AR R UE B I PR B2 P BR B R 1 7 71 2 (A 9% 2 8 2, i 3
XFER A AN AR AR I AZAERT , IS B0 T ga R 17 71 IR0« e ah, i SR 7E 5 2 1 40
MUBCA AU R A SRR KA, B8 AR 7 Z6 T s A\ 1 40 B 30 LA AT A2 “ 8
I

[0047]  “FFHIFVRTE” 2 Fa E A BUHE 2 IR BRI R 7 71 2 F) sh A7 B [F — R B 4 b
1M1 5 B ABAAPE K o ARGE R YR M T8 AN R R AZ BR B B 1 22 [a) B9 AR ALL 2 e Pk Jo )

A
o

[0048]  “JRAZ” 2R AR BEHATIE I P P ELANMERS R RN 25— BE 5 5 B A
T FC X &5 2 IR RE 77 o WAL G AR RIS, A SR AZIR 7 7 S HH SE 4 B TLANMYE , WURRAZ IR 735 7
B MR T AN A I S A TR RE IR S S e T
R BR BAMN , FR 2 5o th e i BAME” B, e N B2 B 2B
PEVASCVFEAE SIE& 1 M RFF AL AR K, RS IR BER A 78 0 I T AME

(00491 dnfE BbAE I , ARk “FRIVRTE” 2 fa it B R A7 B IR —VE T 2 b, B, i B AR LI PE B
[ — PR 75 AL 22 1% H 1R 7 51 2 18] A AR ARL PR KT BRIR — P 1 20 Ll o i 2 S8 AT, ARVE R IR
PEICTRAEA R 2% H IR 20 Z R R H A REVE B BES o A2 B 5k A T A e Ptk
IRACTE R 71, 2% R 1 R o AL XX B R AF N, FRON TR 554, — b 2 i

8
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18 o] DA FIEAREF B 51 902K %5 8 A [FIIR PRI HoAh 2 %5 R 7 G T AR 264 2 )
Tl o dr M A BEAE , B WMo lecularCloning: A Laboratory Manual,3rd edition
Volumesl,2,and3.]J.F.Sambrook,D.W.Russell,and N.Irwin,Cold Spring Harbor
LaboratoryPress,2000(Sambrook et al. )W FTisHie i, ZIREREN 5 B briZ R (R, 5 &>
BRI RF AL IR 7 51 ) I A28 K e b SCRY o BRI AR R B S (R B A% R 17 71 ] AR R B AT
[FIBE J1Kk 5 2 A% B R 4 B B T AN S s 6 1 % il AURE 43— o B T FUAR R B. A 5 A
ATV A BE R AR B 58 2 AR SEBARE X B AR 7 21 B AN [F) 2 BE R e B 1 o X T 75 e i
PRI REF 5 AATT— FBeA BB R FHAHRT 81 P A% 25 AR SR T 2R A, 1 2, NATTHR 328 ARG
Eh BE RN /B TR A A A N AE £950°C B Z170°C R 290 02ME 290 16M NaClFri it 1y . 4 1,
1A SR A A DA R AR R G MR (0. 2 X SSC, 0. 1% SDS, 65°C) Pk A8 ik e #s 2 /DR IK .
TyAk, AT LA F T3 A B o DR T i P A% SR A IR 45D X SSCL50 % H B fig A42°C - 1
T FRAT ) 2 W R A3 R 2 A AT AR N A R , 55 B RINO . 4,965, 188F15,176,
995K T & 2 AL A A T B a1

[0050] A& “4r )" BHEC 2N AR E R, AF B ER &L om0, “5 8" 3
iy NSOE AR I R B G e i i O 2 AN S St [ B PR A N R N S s o
I

[0051]  FiE “PIERAETERL & 15 W1 B 2 Mz R X IR EUZ 8 s Z I 23 (A1 HR 71, AT EAT TR
PEEATTHE R & I& ROR 5100, 8 3) 7 X 3] DURDOT 2 88 7 B T8CE. , T Pl A2 1R 1 21 1)
B S IR JA BT X8R 3 o SR B XL By 210 2 “RT R R .

[0052]  RiE “BEIRVZ BEa 3L . AL E G EPPT” J& ¥5 — FlUE i H AR ARG 47 — TR R V2 BE 57 It
CRGEER T SRS I 22 s B O I B 28 SR A B 2 1 1 an SR B A 5 0 5 B ) 22 IR
e SRR AL

[0053]  RiE “REALAWEH EiaH 2 a8 Z IR RN B E 59, Frid 2 Dhie 2 Ik PLk
57 AL 24 M BBAR I B B fEMoritel lamarinat , PKSE & ¥ M A — Bt k-
CoAFN Z. B —CoA4r REDHA . Bl 1, ZEM . marina™ , PKSE 4 B FF 5 2 HEOr £5.01 £6 . Or £7 i1
Orf8ZwAL KA 2 Ik (Metz et al.,2001),7E3EE HH)6,140, 4865 43 B R HOr £6.,0rf7.
Orf8AI0rf9. N T i WIX P E A4, W IR VZ BE 3 5k £ L L R B 75 B2 B3 4k & e AL e
Orf54 k5 [ % Jik . Shewanella sp.SCRC2738MIPKSE &4 EPA(Metz et al.,2001).
[0054] [y A1 U X T B IR 7 2 I A7 B UL S b 3 51 (1) 2 S BRI 1R 7 1a) i A
A EARTE , Hod i /25" 23" Jr el BT .

[0055]  RiE “FH3)+7 8 “Ja 3+ X" 2 I ZE 75, @5 A2 T b3 B ),
HBE W FAZIR T P HCNRNA Y 1 5% o I8 3 BUR 8+ X 38— e it T RNAZR & R X
T S DA B8 1 () 2 S 0 B 06 75 1 HA R 2= AR LSRR I L 3 B BUE B3 X I
TE R N B T X R B R ALEOE MR AR F S AT AR B B ARk A B
(7S PR B 5 B R DA e P AR (I RNASL = B Al e B 2H 23 AR R 2 1 s AT
KUMERE —ashFRkEE.

[0056]  F1E “3" AEgmtd p 71" & dar T b e 2R M iF % B8R 771, 4 2 B R R iR
A 51 G ht BE % 52 MmRNA N T B 8 DR 1A 1 1 5 15 5 HAR 7 21 o 3 Sl o 4 il o 37 B
FEX B3 -UTR . 2 MR H R AAT ' 8 DA R M 22 2R i 1R B IRl mRNA R AR ) 37 R ¥ R i A
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FRAE o AN[E 3" ARG A% 7 51 (1K) 4 F FH Inge 1brecht 5 (1989) HiiE .

[0057]  “BHPERT S X FF0" 8“7 AERIRR X 8“5 UTR” #2480 T 2L 8 (1) J5 3l 17 51 F 4
b5 e 2 B R A2 R 31 o 5 —UTRAFAE T 58 B 30 T 1) B B2 46 e 21 U mRNA 3% . 5" —~UTRA]
A2 ) mRNA ) =5 B2 S5 7= 1) in L smRNAE 2 P BB PR R - O fR 7 B a5 5 %)
524 (Turner and Foster,1995),

[0058]  “RNA%L =" J2 Fi5 HH RNAZE 25 B (AL [FIDNA J7> 1 % 53 7 R (1) 7= 1) o 2ARNAKG 35 7= 1)
SEDNAJT Z I B A T NE DU, & AR R B UG % 5 7= o o 1 R G6 8 S5 P D ) 2 S8 Ja i )
RNAJF B4 RN CFARNA « “5fHERNA” (mRNA) J2& 483 A P & 1 B rT DA 40 B 380 3 ik 2 ik 1
RNA.

[0059]  “DNAMAEEAA” x& Fi5 AH T AT #5182 T Ak T ZH DNA 3+~ 1) S Uit % oo, AT B,
FrRALTE E UM DNAZ B R 73 I RIS B o AF DA S 3R At BT A 4 Sl A4 1) 4 35 1 e« A
MR B B AL TO A T ER VR I T , AR5 A2 2R A 4 e o o e (AL S ER 1 R PR 7 0 1)
Kik.

[0060]  “HiZH #AK” J& 4RATA A, M BB e 2, B AR IR B 3G R IA SR AT, 1]
WAL RERL R EE B 5B e 51 R R A B 1 R R O ER T BRI L B P UEE Y BT
RUEEFIDNABRNARZ 1[5 71 o B 2H 84 m] DU A 1 BOK B THLAT SRR , I B 8 S DR 4 B
g H EE .

[0061]  “UFi 3" s da s T b PPN B A & 1) B3 (57 ) 2 BT (37 ) I H IR Fr
F, B RAFAEBER = f2 0 B g bl 7 51 0 S FnRas

[0062]  “JEAN I [H YR & F8 70751 122 /0 2990 % M R (I AN 7 71, i ik 41 A DNAS tar
(Madison,WI)H () CLUSTAL WALV B &1

[0063]  “HEAS Laliffy” JE 48 M AE LR IR 5 HAH R B LA R HoAth 15555
(143 o BEARIE R, Fo AR B[] 432 AL bl P AF R R AP AR 2l 5+ ml DL KT
2960 %6 HL A LR 2075 %6 HLBE AT  SEALIE R 2990 % % A LA S e LI (19 2995 %6 s A
RARIB WP AEAE o 2 OREFEVER)) o TS “He AR B 4ify” A Riss LLeE 1 KR
IREAFAE 5 MR, AR LR 5+ A 2 IR AR 21

[0064]  RifE “Be4bk” R IGIZIR PN ETE FH ARE 15 £ 2 IR E 400 5 E s ek
S B BT AT AR B B AL Y, A S R AR SR AR AR A AL R LB
EN NN SR N Vi )

[0065]  ffE Bt fd I, “Be BN & BA#Efa e T N HIE DR 2, 18] ik B s Je R 2
H A MIRAZ BR AR

[0066] A4 “[FIEF” B AR A BE = B R WA BHEY) R 2 M PEAE , 215k
T TR R R R 2 AMEY) B R B A A R SO AR 8% T 5t o 490, ARR Sk B SR ARF2 R
s 1) 2 24 AEACLBSAH [F) e £E (1) T i RO AH ok R4 “[RIE R 4 R LRI S A E
[F] A2 S AN AT R OE R A 7S R AL AL S8 AR R 2 A8 BRI 22, (RN 0 2 G i 4y
FHR e A 53 A I DR R, B ok ) 00 5 1 R 28, BT e ) AR A DR SR e BT, 7 AR [ e
PRIk RN AR 5 AR R SRS RAg 1 R R

[0067]  ARAE “Fh—5" \ KPR M AP0 R R A 9 78 2 S E e T8 o REEFFRLE H T HiA
T AREAR K P T AETT A ALY, 2 F1 P VR 2 RHy A0 VR 2L 4 s P ol s ) i
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o

[0068] & ALk PV M Stk £ i L e FE Il 1) A% 1R

[0069]  fF—Askfi )y b, ARt 7ok BMoritella marinalf) g hd ik iz Bt £
i 2 R Bl R BT ) AR o AE BB S 7 U, B A% R A 57 SEQ 1D NO: 2,468 A K it
PRAE T X PAZ IR , A FESEQ 1D NO: 2.4, 6F181 J5 ik o fE— AN st /7 20, IX B 1R 43 F
FEA R B BT SO 8 F T R A b~ H 16 e ¥ 4 ko

[0070] i %L 4% 5 43— ] LA Ad FH cDNA . mRNABR F DX 2 DNAVE A AR A4 38 1K) SEAZ 7 R 5140
MRIEFRAEPCR™ ™ 1+ RSk 19 o HOAIE R, & ATRT LAE FIARAER A e A , 120 & Bk i
DNAZ BRASCR A % - 2 05 1 S8 0 Tl IR V2 I8 37 3 2 R BL B BB I 22 A R T DA DA 22 by ok
Y8 2R UL, BB (1) WS IR S A2k L R L R I SRR, B sk A Mori te 1 1aff 2, FH AT
R U 2 B 22 R R SR 37 3% , BT IR SR 7T LA ADNA \RNABEE K AR R AR I AZ IR 5K
HOIRA W= AREE AT AT R0 0 T B 2 I S0k 2 B S RE 1Y) 22 A% 17 BRI 2 th &5 il , FH
T IR R BB AR ™ M5 I 2458 J5 V2% o SRR T B ARt mT DA T e SRR, I Hnf LA T8
SR IR IR S0 2L L R R L R I 1 7 2, B0 HEAE O I o RV B 3 2 2 e B i B Bl 2 R AR
SRR B BT SR B 24k B 1 RIS R K3 51 o 2 T2 R L 7 P I S5 1 1 B AR At ]
DAE f81 9 1, DA LR 18 A B R 1) 17 -, B0 ] DA AR ) T S2 R R IR A AR R 22 505+ . 55
1% Bt mT CAgE FAE 514, F T A i BOMR 58 1 K 5 2 S8 (I mRNAR PCR s PCR™ 4 1] LA
JEA K CDNA, BUAT DL FH T 7 AR R SR 3R A3 R 1) 4 (K cDNA W O 1 35, BRER 1 22 1 s ] DA
SEAHLIN T , 3T J i 2 IR DNARY) 58456 o

[0071]  — H 438 HH 358 (1) JE K 40 Bk e DNA, e AT DL et 0 260 100 7 ¥ R 0 e o A AT 2 DA 1)
ST IX ML T VA TR BT 15, AT [F] — DX 22 00 7 A2 55 B HATS SR T 3 3507 7= A i
W 721 R B R R R R AR LA B A AR T B S R VB A ) B 2
(1) X 380, 8 a1 B A v GRS 25 S X 48 rh o 24 (R B P JE I, AT DAk AT 3530 00 7, 9 7T BASR
FERR I 7155  RF IR ) 77 32 AT DAL RE 8 I 7 2% A e o A8 « AN R BE s AN ) 8 5 8 58 %
BRI Jl v 20 5 P TR B8 710 B 1 9 5 U8 KO RZ R 9 4 T TP R AL I dGTP 5 AN [] ) s i 4
F 0T, T IR B 5 AN TR (54 5| P Bz 5 1] A X 3k 1 51420 5 A ) B9 ABEAR 4] 1 B B DNA o ik 7]
P57 FEmRNA[ % .

[0072] 4522, dn AR IR V2 B ST 2 £ N I B4 RE I ) A% IR () T 3 v A A BT AN e 38 3R
L A R A G RR 77 AR AR P SRR e BB 5 T3RIA  gwhs 5 71 m) DL
N TIDNA - i AE A8 AN TDNA 2 5 4E R SR K A HIDNAZ 2 5 B2 7 « A LDNAZr 7] LA
ISP R R 0, BT RS — 2 A% BRI RS ok T A S A AR U
I T, ThERGER VB RN L2 TR, X Mo i A L2 B T 2 R
38R ) RIS S H R o BETT 7 [ SR 3508 R 2R 3R i R AR E I gk 7 3 B A
AL BRI g b 7 FI4E & h AL I AT ok 7 AR o HL AR S T RAFERE AR 2 IR
BRSSP & T B A B B K R ATERGCZE 1 HH B (3B £ H15, 500, 365) o 4 K
gD e BB L B AT DUl A AT E R LB R T N EDNAF=AE 4 FF T b AL S
(¥ Dhee B A FF B R 1R 7 51 B0V 5 Jo AR R A 0 A 75 4 R BR B84 36 2 Y o 3X Bz 10, 48
FEN B B AR e 1) A e e Y 38 AL 2 R ) T 2 ) 285 8 o

[0073] A EHMMoritella marina% & 1 7= B AT W Rz B3 5k £ i L 5 R e TR 1)

11
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% JIRIR) 43 15 (IDNAF7> 71 o S R Tk PR V2 W S0 £ e B S R W) s 1) R DA E 286 B DAL R )
B BN AL kA RO R AL A WA o BT DU S 7R AR LR B R V2 IR SR AL £ ek
R 2 1 H IR AR AR B AL 5 W V2 W Stk £ O e RS I 2 JIR AR B AR Y 22
IR oAt 22 A% 17 1R o “TE AR - AH IR 7 2 R U IR 17 2 BUZ IR 7§ AE DL PR32 i ) i | feg
L7 HSEQ ID NO:5.SEQ ID NO-7Hp (BERRIZ I ST 4L £ J I e RS Wl 22 ik e 7 B g A X 2 %2
BRI B4 /075 % <80 % 85 % 90 % 95 % 98EK 99 % 1] [F] — 1 o A il FE B 3 Ak A AT %2
MR Z Z BB EL e, B, GCG WisconsinfE @ SequenceAnal ysis# 443 (Accelrys,
San Diego,CA)FIMEGAlign(DNAStar,Inc.,1228S.Park St.,Madison,Wis.53715).iXFiax
A3 3 5 s AR AL B R] — P R R B R DT R AL 7 571

[0074]  DNAFHZE:4A

[0075] AR BRI 7 DNARY B4, HoA 5 578 L RA B A% 8 T AR i e Rl B 3+ Ja
BIFHIIETE, B0, n] AR N TRRIA L §5RIE A T RIS VA LU RRRIA (R, 7EZL 2 Ry
SR B SE HR A ) A B 3G R R A (B, R 28 B TR e B Je M R R ) MR B G iR R IA
(BP, 7E R B R E R B e B S 28 ) 16 )5 30+ FE ARSI AR A 2 K B8 176 A o
FAHh, BT IA IR 55 R B A A AR AR SURE AR N SRR VEHE A (20, 510
Sambrook et al.,1989),

[0076] A BHAS FHI JE 8)F— o dE AR AR T, 75 40 B Wk B AA L 5L T BSORE A0 40 e v
YE B a3+ H TANE R AT A H B8+ 1acZ. Sp6 . T7.T58(E .coli glgClasl+ . HT
HEA BB B3 Ta4$5Saccharomyces cerevisiae Gall(West,etal.(1984)).
Saccharomycespombe nmtl(Maundrell,K.(1990)).Neurospora crassa ccg—1(FreitagM
and Selker EU(2005))FIPichia methanolica AUGI(Invitrogen). T4t ]
fEahF s y EAREAZ2TRZT (20, HlfiLopes et al.(1995)).L3 oleosin/is)¥
(F£E L FINo.6,433,252) . KFPERL 533 F (Stacey et al.,1996).CaMV35S 5+ (0del ]
etal.1985).CaMV19S(Lawton et al.,1987).nos(Ebert et al.,1987).Adh(Walker et
al.,1987) 4G EF(Yang et al.,1990) Jlah&EEH (Wang et al.,1992).cab(Sullivan
et al.,1989).PEPCase izl T (Hudspeth et al.,1989) B 5RIE K & 44 M 3¢ i 5 L&
(Chandler etal.,1989).Z &M ¥R (FMV) B3+ (Richins et al.,1987).arcelin %%
HHE8.patatin @£ [ \mannopine & il (mas) AICE B A 5 8hF 2 H A 8h 71 HAtk
Lo

[0077]  fFAEE & PSRRI B30+ 71, FLAT DL T BR8N % 2L R AR ) v b T R V2 19t
Bk O I B R RN 2 1% IR (M A 20 e MR I8 o Sk b b, AR AR IR R 8 () SE it 7 =X
i I JE Bh =2 P47 5 10 )8 3+ o X B8 JE B+ 16 SE 9] 40 65 >k B X 28 B R 4] fWinapin
(Kridl et al.,1991) 3¢5 & (Bustos,et al.,1989) K G HE RN HIM (Riggs,et
al.,1989).ACP(Baerson et al.,1993) 15/l Wi 3£ -ACPI M A1 (Slocombe et al.,
1994) . K EB-FEERE (1 1a” W 447 (P-6mTS alpha’,Z WA, Chen et al.,1986).Vicia
faba USP(P-Vf.Usp,Z WG, 26 [ & FIH11E10/429,516,SEQ 1D NO:1.2f13) BRE A 5
B+ (Z W aBelanger and Kriz,(1991), K& B-fFERE M aE #A7 (7Sa) (35 H L H
1510/235,618,1@1d 51 & ) flZea mays L3oleosin/ia)+ (P-Zm.L3,Z L, 41, Hong
et al.,1997),
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[0078] 7 T K h FRAK K JE BN+ EH5 K A it 5K E E (zeins) KR K JE 3+, K&
Hraft TR PRI —HiEFEA . TAREA R KA e O 2805
(Pedersen et al.,1982;Russell et al.,1997),n] PAMd FH=k B X 58 v [Z AR5 15kD . 16kD+
19kD . 22kDFI27KDEE A (1) i3 55 o £ RN AE T K o AT AE AR ot 1 IS oAt b 1A 3
S5 B AR DL R BRI ) 5 B 5 s Waxy (0K 45 5 B VE R A 1§ ) \Brittle MShrunken2 (ADP
& P AEREIR LIS ) \Shrunkenl (BENEGE) 73 SCBE TANTT VK & Wl I S voleosins |
HEEMBet 11 CGERERILE R )2 ) o AR SR N 71T A8 AE AR K B I 52 8 A A ) oAtk
JABF AR AR BH TR .

[0079]  jhAb, B sk 3o + B 5+ 1 2 B PT LA T4 @k B R e B el F IRk . X
BB SE B EAR T, Adh intronl(Callis et al.,1987) F&KMZHEA N & T
(McElroy et al.,1991;35[ % FINo.5,641,876) M A EE N & F (Vasil et al.,1989).
FAKHSPTON & F (AR AZm.DnaK) (EE £ H5,424,412,Brown et al.).TMVQ ot
(Gallie et al.,1999).CaMV35SI¥am+ (EE L H|5,359,142&5,196,525,McPherson et
al . )BRE MG R 3G 1 (R E T H15,290,924, Last et al.).H TR G5B 5 M
b5 e B AT s 2 TR FIDNAFT 1, B, AR R R T 5 5 31 AT DA s JE DR 3R , A AT ] DAAS 3R
PS5 B AT 3 e 51 o AT DR A SR AR N SRA] SRAF AR AT -5 7 21 o A3k 1 i = e 31 44
FEER N A DR B R ARAR AT, 40, 1 B R B FFmRNAR SE PR A/ B BT (R AN IE 41
RIS (Joshi, 1987) X MFFN I FEAL T AN SUHE AR N R AR RE T2 N -

[0080] A B IDNAKA £ A4 AT DA A 5 &2 Bk &1 37 R om0 31, Hoze 515 5ok & 1k &
VEAZ IR B 5%, H- 48 77 AL (I mRNA T 22 58 IR R A o 36 08 55 40k e o 37 A B3 (X i3 -
UTR. 1] AAE N#: 2% 15 S 52837 Jofh ] LS K B Agrobacterium tumefaciensff] A
Hafil & Bl 2 8 (nos ) B HBYE (Bevan et al.,1983) . napind’ FEFIPEX (Kridl et al.,
1991) . BRE [ 3" JEFHIFEX (Belanger and Kriz,1991) 3K H K AJAdr123E K103 AERIPE
X (REZFEM) (Wang et al.,PCTAFFN0200250295) B K [ zein LR , 41412271 — Ff
(Lopes et al.,1995) A4k U RN HoAh 3" I8 15 Jo At mT DA AT A& B i) ik o

[0081]  7EHEIAR AL IR 4+ 7T LA be B8 BTAE & B , 35 7T LA T 3 AL B G AT
AT A T 3 o B I e BRI B e AT T V2 A2 AR ST B 1, AE AR SR P — A b 1 R
T (—#Z W, “Recombinant DNAPart D” (1987)) . Brid s 4R A et A0, 25 1 55 52 51, 461l
S R PRG0S - DL S b 30 7, ok e T 800 2 N Hoh i 2382, 04 L
Hu 25 FRAZ AR AEDNAIE FERNA

[0082] ] LA &I ERE T I BAR M S AK , & A BRI AR B 2 1 A b A Dhse
(R RS an bk 1) 58 8% 1 7 7B 93 o B R G AT LUK IE T-ColEL, 2mu BTAL A
W0 TR A £ 1 22 4RI B A& Agrobac teriumP) F (|41, A. tumefaciens fA. rhizogenes ) %55,
[0083] [ VB il Rau MR NIAZIR T P 2 5b , ik #5044 v DL HE 25 VP IR 3R AL B G 1)
15 0 —FPEC 2 BibR 0B N it R B B a0, e A ER L E R PR B A
RIPUIE , 7678 FRER A 1E R IR 2 R 557 , S5 55 .

[0084] A HAIRAL 1A & 7RI RAR () 2R 70+ AL I LA BRI 2RI AR R 7 11 1 = 4
Ho & A TE FAFEAEY) A M E E 40 M , . FGEscherichia coli.Bacillus subtilis.

Agrobacterium tumefaciens.Saccharomyces cerevisiaefliNeurospora crassa.E.coli
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15 EAHETB-1.T6-2.DH5a . XL-Blue MRF’ (Stratagene,Austin,TX).SA2821.Y1090F1TGO2.
YA aFEEAR T, KRS .Brassica campestris ¢ &M (oilseed
rape) VAT (rapeseed) VHEH R I¥ 2 BER A6 22K FEAT L L BRKT L4048  JlAR S IE R
A VHAE VTR NEE R FE e R R R AR KA ) 4

[0085] 71 F= 40 i v () 0k AT LA DAAE BT (1 Bl e 1 7 sS55I R IR P AR
AR R A, AR E M R R RIAE S  HE A AR A Ge 2 fi I H IR D
TETE E AN P B, B FTIR T 4 AN R 380 o F 8 3Rkt n] DA PR & 75 5 5 IO R 1)
BRI AR E R R P I 8 B s TR, T RR 5 5 R G 42 R IR Hb 1 B Al SR Ak 7K
Vo Jlat T ARG B g AL A BORT DR E R4 B R B I A Ak, n] DA SEIR
Fa o 1Rk WA AL T ik RIS M AR I B R IR M AR B Je i vl e b i, B e ik
PERAL BT AR 1O B A, AT DA BR BRI PR () 7208 3Rk - AR e I 1Ak B B A I, i 4
RS AT DRSS 32 2508 A Y R AL R A=, B3CRT DA S I A8 2 - e o 2 DR AL R D X
(P RA AR, 2 DIOKe B 2 A 808 [ i 3 R B8 o 2 ) A A L ] P 905 S R R, 4 B Bl e S
SRAEH R T DX 3R] DA FH P Y 2 ) R R AL

[0086] i 3= 4w (1) RIS T LA S AR GTUREE AN 52 O R R B A o K T 1) 1 = 48 e m]
DL2E Y, il iEscherichia coli, Bl E A, Wl FSaccharomyces
cerevisiae BLZZ R E B Neurospora crassa. i &K A F=PUFAR) 2440 FiMortierel 1a
(ZEEELH6,319,698) fiThraustrochytriales (3 E L Hl6,451,567) .

[0087]  JHARR ) e 2 A A0 I 125 () B 5 R SR IA S A, e — AN PR AT DA ' A AE TS &
S L BV o 24 P PR B EE 22 35 DR A ST 1) B A b SR AA I, A B ) e B LA B A A
S B 77 B AR AR, TR e B A R BAE B B AR Rk #0720, IF B
M5 A EARR RS, DAYERR RS T I8 I By A B AR TR JT A ) EE A BT .
N B RE) 3 A ) 38 X3 2 B 7 ORI B 77 2 BH B e B mT DA SR 36 R e , M BT 3
NI 2 125 R DA 75 R 7K P 3 SR AR AL R ZE 1 ™ M1 5 il o

[0088] %Bj{

[0089] A BHARAL 1 HH 7E b IR I X R 73— 9 A P A PR V2 I 300 5 U e R SRR I - SR B AL
EYE TGS H 2 DIRe R 2 IRE I B2 -S4, Bk 2 1K A 2R 77 sUABE AR 2445 I B
I 5 o fEMori tella marinart, PKSE A4 A B H-CoARI 2, BE-CoA 4 DHA . N T
TX PR G, T R 2 B3N O B L R o BTk 22 IR0 1A 15 2 2 R o AR
ARt o TR Z IR AT LA S DR AR  L-E AR , BD- 5L AR 5

[0090] X RARG IR T H1) 7= A AR A 22 IR 1) e 728w DAe o AR A3k Jl 5 RN 58 2 ) 4%
P R 4% o, 8 ik 7 G BN R AR IR 7 5 3 B AT BT (e i R L R 5 4 5 N
IR 22 R T L BB ) B A R SR IR I R B R R AR, AT LA I Ry
FMERAR AR N, P U I EZ TR 10 A mdr s 2 P 9, Bl fEWalder et
al.(1986);Bauer et al.(1985);MIZEEEFl4,518,584 14,737,462, FAF .

[0091]  FEARAUIHAL W AR N AR 7796 [l A B 2 66 B AR A R AR = AR 1R, HAE N
XPATART 7 58 B R AR R AR R R () IR 1 PR B MR 48 o i SR SR B AR MUK 5 SR AT AT AT
BB AR B W A ES 35 R AN BE R B K PR BN P B R — RN TEAE A N A
P A T PP ) AT B P pKAEL o 4510 6, R0 2 B K 2 P R 2 A I O T 5 A L e, B
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Fa IR AN ZH 2 o AN U L R A%, IO PR D Py = AN R R A A B PR (B i g i A
s 2l I P A (1) pKARUAH B T Bl 2H 2 (206 ) BE R (L1001 2) o 24, H 2088 T 2%
SRR 6 RN e o R R T o 1 A LA, 26 R ANl A B AU
b B 57 03X A DR 9 2445 N 3] 22 I v A 3K 6 S IR 1) ik — T A AR B AR R ) 5 AEL S R
BRZ aRASVE 1 e phi Mips i A (FEaRi ] D A IR R RIR 5 H AT H 2 iRk 7]
R i A A JH At 2 25 15 AR T 80 P 30 AN R AR A BB RS R TP R U T E A A B
) A 2 R PR AL R AN T, BH A S B FR & 2 BRI R 2L 5 FH R TR R TR A R AN £
GRS A s DA B 22 0% 75 2 BR AN 108 1) P98 2l TR A Y 2 o 3 b, A e RN SR AT B
ooy KRG A FE R AR SR K AR AR o

[0092]  fIRIAEE , firik 2 IR AT ARRAB MG , 8 40, Sl el B AL (I8 i Ak R A AR B R AL
BRI N £h L i IR AR ) C— R I B DA R A K T ) 22 I RO NI A A2 P ) A o i 1
FRE A A 757 5 A B0 T B BAR S B &4, i 2 JIkads T DA A2 ik 7
EEARTEY I E SRR SV AT LLE LR A S B i 12 3 2 IR 5 i U R A M B Y
e LA [, B0% 4% BIN-BCC— R o K i) 4 o AT b, IX P B AN 45 G4 2 S Hh 820 22 1K
R AR AR ) BRI PR o ERRIX MM 1 A 45 5 AT B8 LA 50 KBS /NG 2, Pk Vi M S 22 4l A
FEVHARAY I Hog R 2 IR HFAE o

[0093]  Jirik 2 Jik (RN v B ARAR AR B 1 ) AT DL I 22 i R AR B AR ART — Aok il 4%
BTk 22 K AT DA AR SR AR 1) SR YR B3 B 2 R o 8 I B AR - aliqb vy o g an, o T8 40
B R U, g 65 B B2 B2 1 ST DNA B Al LA & SN o g AR R (Z 0, 9l 4
Maniatis et al.,1989) MI/ELLALHY “SEHEA” b 51 A A HAth 226 SCHR) 31 T F 31 538 1Y %
b o BT DA i, B 1 B S AE AR AR 0 B ot T AR R b B AT 3RA5 3000 6 (4, B
Clontech,Mountain View,CA;Amersham LifeSciences,Inc.,Arlington Heights,IL;
Invitrogen,Carlsbad, CASFSEA ™ (1)) o AT1% I AT LALERZ R ()45 AE b >R FHER & Ml X S S o
[0094]  Z2 JiktH A LARR 4l A S0 A0 0 5 A A8 H B S AL IR O ASOR & 1 A iz $, Pk
% IR ORI R B AR AR AR5 2 1) P DA FH A 9008038 00 157 AR N 573 20 SN ) s IR 5 sz A (A
1, WiBodanszky (1984 ) FHREIA 1)) KA B o 45 7 1B , Fiv ik 22 ik m] LA FH [T AH G i) 20 SRk &
(S0, Bt Merrifield,1963;Barany et al.,1987; MISEE LHI5,424,398) . 1 73
BB, X AT DUME H B SRS AR HEAT o t—T S 2R R B (1-BOC) B2 48 Bk ik (Fmoc ) 28 5
R AR 22 R A S g 3 AR T B 1 93 1 T DL R B 2 ) 0 2 B AR RO TELRE T R R AL . 25
Z BREVR A VAT AT LARE 3 HL, 0, A FH = 2K, R BR BAERA VAL &1, & U & A i
AT LM A A o SR E (54, i 2025 % w/ v TR ) o 7E 2 BRI B i 2 I » AT i mT DL AT
BE— 2 i Ak (B4, 45 FIHPLC) SR HRRATAR A 58 2 1 82 3 BT 2 0K L IR B 28 R e » =
18 H / BUHPLC A3 B AT LKA ) 22 IR AT SR B0 AIE F By o X TR 43 A% I B 1 HoAth B2 L Ak
[R5 7 A FITid 2 IR R AR B8 R Rl & S E B0 0, Ak 2 45 B A Sk N A 18
FRZ2 T BRI , AR ISR AL 1 A0 5 Bk 22 ik (BH: B SO AR DA B2 B AT AT 34
BRI PR ST N ) D BB A — e 2 A HA 22 IR/ SR B RS S E .

[0095] S F-475E d2 A B A AL 7 A 78 1 20 B o T & A B -1 22 1 L S5 A B0 L D RE R
B HE 5T AR A R 5T o SRR ) ) B — A S B A T o S VA T L Uk B 3R 8 A0 DR SR AR M
FEHEL VKBS L SRR B L R A HOR 401 1 A2 B B I HE R J5 Al e o B AT 5 5 o B
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T R A A SR A S A e PR B4R >k DA D EL T SA 43 A 59 T =Xk I & AT A7 AE RO AL
2 JTIER A AT UL TSRS & R T, B dWe s tern BRE , Hoh ik T e fr o &
TE I H Y AR 3 ) R R R ) HAm B AR AT DA F TS TR 8 B B0 B A, 514
IS A 5 S R P SR VP o R AR X R A LI, AT DA A D R

[0096]  43#frick AT DL I 8 [ B i PRk % B A B 20, e 2 M R IE I B 1 i
BEME ALV SRR AN = I Ak 2 I RE TR BERS o 48150, AEAEL A0 ER B, 3X 6 e B T DAl
Tk AR A/ B A A R e B AN 5 S LI A R O A ) R D

[0097]  FEAR ZAB LT , 2 8 P i) 3R 1A T ek DAty HL 2R A 1) 3R 20 &5 Bk i o o X R VP- At 7]
PUANA I Ao 52 , BCRT DAL 45 73 A1 o 3X Bay A il DR BT 2 T2 2K, 140, 2 B i 1 4k 2
o TR RS S B IR BT T OAR  JE e 2Rk G b I B A7 ) R R R BOE T e AR vE
K B2 8 BRI O 2 R T DA A 2H R, BT IR A7 B ) B U AR R A Ak
FF HIX P Az AT LA 3 I 22 0 1R 43 B RS I, Bk Ve £ & T DU I I 2040 OO TE Sk 4
s B i g 2H B mT DB ek S B i e i U o TR 25 2l A AT DAL RE B ORIV B A4 BT SR IR 254
[0098] A& B A% IR 43— DNAKA B2 44 1 22 Ik ] DA T A0l 7 v2 0 & P ade 43 #fr v o 461
Wi, A% R4y 1] LA T 7E 18 40 Hh 28 HH BUA R L T IRz B3 Ak e R B A2 1 , FH T4 U
ALV P R R TR IR B B A £ G e R B I mRNAKE 5577, Pl T 48 FH Sou thern FTZE > e
MG T PRz BE A £ R S A B ) 2 (R v B A5 03, TP IRy B 3 6 £ e At B
FERl , B T 38 5 T TR R 2 RS L £ R B AR Il - ik 2 KT DA T AE AR P M T PR
2 R A £ e AR B IR SR K, BSOS LA B ARV PR BT S MR 1K) RAR TR RV B 3 2 £ ik
FEEEFE B ATAE , B T 7EAE P b AL R IR v e S O e B L R g 1 ik 2 (9 IR K, AN
B e LIRSS (R R0 YOI %, Bk 22 IR T LA T AR 48 1815 B A 095 PRI B8 77K 128 )
PO T DA T 0 R0 43 25 AH B2 22 K 5 DA S B8RRI P 22 JER A0 A4 ()R]

[0099]  HEMEEAL

[0100] 74 J B I DLIE i S e 77 = b, 7= AR R B BB 1 8 (A o 1) i DRURELAYD o TRl AL A 4
MR TN G b BR R 1) 25 1 B BR R ) 2 4% IR T F I 45 Pl 7 1 8 AR A0 2 N B (1)
WHIRT7 3 0 A S L 2 LR A S B IS (biolistics BRI A) ; (2) 9 E
A F R EIE N (3) RIEMFE N F A A

[0101]  AEWpaN Mo Fe AL 1 B¢ P 7 76 2 3R BE A SHIDNARE 2 i 7 , BA Kebiolistics
B FHROR 25 T A S R R el R R B Y T M A Ak B AR, 4 i S
AR BTN A A2 A EE I, AT AR FHEE () 22 1% 1 BRI IORE AT 3 () a3 18 SR A AL oA
[0102]  +IEAFTH N T H AL sk A0 8 T 38T T R 1 AL TREAL R 38 40 B RS2 T
A TikRi FkifJAgrobacterium tumefaciensfllAgrobacterium rhizogenesH) £ B4
RUFNfA R R BE AR T DA T LR B8 o 28 R FR A “T-DNA” [R5 58 DNAIR) 5 42 K 3E 4T 1m)
Z YD P B R PR B, B e 7 DNATT DL a8t A% TR A0 K485 1 A ART S 22 I DNA v B, T
FEHIANBidney S5 36 [H L H]6 , 265,638 3t — 0 PEANHEIA R , Wil 5| AP HAH WA &I
7ELt .

[0103]  HIEIFE N3 I B AL H AW KL B IR — 20, Hoh o 25 I8 M T A
VO A N SE B A, — SRR O “RE M o B Pt b £ B S I ) — LA Y A R B A% T
2%, Hog S HEMA S, Bl Wcoumary | BESS (sinapinate (H A IE JE A LB T &) I+
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B ARSI , S A0 R IEAT T B EUR IR AR R R 5, S0V 3T B AR Y 40 i/ 2 27
PEIE A A K ANT-DNAFE RE (1) 26 A T — B A A TL/INE B TR B AR — B[R] o 3% AN 22 BR K
N HEREFR AEILIEFERNT-DNAGE K 2 )5, FH 2% 41 B B A 1] ik Ak S A A A4 e ke R R R
5 M A B2 A i A/ BAE S A AIMEL AR I T HP 1 38 B o 0 SR A B = AT AT 3 B PR R T
18 G0 T BEAT X AN B8, VAR 33 2 S DRIRE A7) 200 e R oo T Al e o DR R A 4 R ) AR 4 AR G, T
— M RR O LR D U o 0 FEAE AT AR 5 L S DR A A0 M ) IR BRI D11 Dl BEATIX AN P
IR M SRR A “SEFE ADBR 2ff ] QiR i), — RERBE S — A E A R DR,

[0104] %} T ki 2%k (£ H % FINo.5,550,318(Adams et al.);EE L FINo.5,538,880
(Lundquist et.al.) 3/ % FINo.5,610,042(Chang et al.); fIPCTAFW095/06128
(Adamsetal.) ;i 584 5| B B A1 — MR & IR ARG , IR B4 ks &, JF el
HE 33 16 B0 A AP o 7 S SR RE FR S L R R R 1) G R P AR

[0105] e 3 Jymask 1 DNA 16 326 2 A A 40 e w54 777 92 ) U0 B P S it 77 U2 Biolisti stk i
% &4t (BioRad,Hercules, CA) , He AT LA FH T 1 A0 45 A5 DNABSAH o () RO e o i, 9] AN 455
NI BNy tex i 2 B 55 57 10 MR A0 M 78 5 K pE A R b

[0106]  fikiZmdiH ARJE T2 nf Y, AT DL A T34k sebr BATFATEY Y F . O 2 il ok
il B AL R R ) S 6 4 BRI R A B, 4640 oK (L BR A FENO . W095/061 28 (Adams
et al.)) KFE . /INEEGEREFINO.5,563,055(Townsend et al.), il 54 5| HEIFE
) HEK HEZE R VH NS S DLV 2 0 MR B AR I K S (SR L INO. 5,
322,783(Tomes et al.),Mid 584 5| & IFAELL) (246 A6 4 M AE B A — i 3%
(#£H L HFINo.5,563,055(Townsend etal.),ilid 545 HE M) .

[0107] B 7 WHEEAL I AE M0 A MO 3 AT 3% B B0 2 10 AN 5 FRHE Ak J7 vk, 0 5 N4l i v [ DNA
A LN AR AT AR R A 2R AR FR P A AR DAL AR T e HoAth A B AL SR B
YRR AW - FIAERT I AT 0 12 B AT I8 20 A5 104010 B A 2 DRURE AL HE AR A R T B— 7] 1 i 152
fiff (GUS) R 08 Y B A (GFP) 98 Y 2 (LUX) 470 AR 22 B B 5 52 P LI o A R PE 3
LB EEEEREBER(NHE RG4S HRER) & P U (=& F &%
WE) s AF R RIBET R MUY= b A bk SN 32 M & A B 2 T R 55+ 2 AR 80
O A AR R T2 T B H B 52 M 32 [ £ FINo . 5,627,061 (Barry ,et al.,) 3&
[ £ FINo5,633,435(Barry,et al.,)f3EEH % FINo6,040,497 (Spencer,et al.,)PHiA
() &t RE 5 — 475 52 TR ) 5 B % — 3Tl 1% & BB (EPSPS) B 2 B H R 7 - A1 35 [ 4 FiNo . 5,094,
945(Comai ) A HaroA ; % TR K IE i 52 M 35 [E % FINo . 4,810 ,648(Duerrschnabel ,
et al.,) IR Gt IR IEIE KR (Bxn) [ 2 B EH RS F; 55 T8 50K i 52 M9 18
Misawa,et al.,(1993)fIMisawa,etal., (1994) P HA K gmbd )\ S F 04 2 i 1 FIfEG
(Cert] )W Z % H R 9T ;Sathasiivanetal . (1990) 5 H A F & 6 itk Bk AR 159 B2 77 B0 P P B9
Yt O B PR FE PR A (AHAS ,aka ALS) I 2% R 4>+ LA JtWohlleben,et al.,(1988)H
iR patdE K fiDeBlock,et al., (1987)F A bardH , H& B AL T glufosinatefll
bialaphosifit 524 .

[0108] R &Pl 4k Y FME AR R B B A LR B NS 7 2 AU R 78 40 10k T 11X
T P A R A e 3 R — A G 2 R A () 4 RD 5 37 S A A P 0 1) 20 B, I — )
Jif R B B BB AR AR A P B B o AU b P AR 2 35 DRI IR 28 RRh 1 o 88 J5 0 7= AR K 4 TR 1)
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AR ZE A B A S AR A A KR 3R A, 9 3 A R BRI B R T A7 A
J, BRAE GG 3 B R e 2 R B VR A0 , W] DAE SRR AR I R g2 B B 397 SR B B
FEAERKER G R B R E R EY 2D LY A KR A b, BRI
JE,

[0109] AR BRI AT LAfSE FATART ] S A 1y 2 i B 2H 23 76 16 A P IR T e A 2 415 4 B 2H 23 e
i 1 — 25 BB SR P AR o A ST AR GO IR B, VF 2 AE 4N U B AL S T 364k i, Ho
TEAMEDNAR $R AN AN A & R B 72 561 2 05 » I A B 23 7] AR R AL IR o 3 A T 3%
6 B (1 1) L 23R DUALFEAH AR T A i 2410 R 2 L % 40 21 B 4 B B 37 0 AS i 1e
R AR A AT AME AR AR A IR A R P R AT BL B SR Tomes et al.
T83LRIHEIA T — ROk, AN A E M SR E — BN, 2 BL RS gl
() A 23 AL 40 o0 A e 23 A AL SR A i, I SR VR I HE N R B G LR 43 2 TR B B, 7 R
HLOE 7RI BB

[o110]  A] DA AATATIE & B 5 37 2 . G A I B SR AL FE AR T, T MSH £ 55 4L
(Murashige and Skoog,1962) 83 TN6[K 5532 (Chuetal ., 1975) , ¥ 78 A A A6 K35
FL,AFEARR TR E R U522 ABARIRE R AR AN RAR A7 5L A
1, 5@ kb e, SR T A AR KRR &, S & TR AL A A X e 2l 41
B R FE AT DUVE R ™ 5 I 3, B Mk ] 26 BB O o ARSI A G 5038 , T3 LA
A I B 57 3 ARG 35 L A IR B SR A AR AR, B e He At R 3R 404, 451t 5 7 S U
(965 B2 pHAEL AT & R, T DU 4 1 B A i PR AL o

[OTT1]  FEDNAAE) 2 A s A s 15 N 1) 2 2 DRI R A0 v I B 2 T 4B (0 2 S5 e mT LU
A MR AE 5N BIAH R HARAE B 5 — Fioa PEARZR A R o B T 22 222 I, T BA
fi IR Z A itk & PR AR —Fh o BRI, A9 R B AN HE M MR 4 A% % BH 56 A0 1 4 i L
BB B A D) , B I SR ) AR o A DR A I, RIE AR RN A R ]
il £ 1) 57 AR A ATATT HEEAR T FS AR, 26 BT AR FE R 408 A 2 11 1] 2% 11 36 52 DNARE 244
WIAELE A TR, “F8” RS AT I R A — AN B AN N e 3 I8 Bl S5 or
SR AR R 458 ONIEE ZR A LG R 588 A R I 1) 2 33 IR ke A5 o 2L DX () AR A 4
SR E B P S N R N T SEBLIX — 5, B0, AATTRTCUEAT B R P 3R
(a) 55— (EIH 2R ) A1 EE — (A0 2 HHEE 1) 56 DN B35 r 22 R A (AL ) 2R ) SR AR 0 (AL )
T3 () B FTid 55— s SR AR R AE KB A S YD s (o) Bk B 88 — R A
VIR AR A Ky B 55— S A AEII A s L K () WOGRT A SRS I TE 2 M S AR A L7 AR 1 ol
*.

[o112]  [RIAZAE Bl s SONELHE L R D IR HI I AR « (a) 465 A JHEE G L IR . DNA P B B e #F
(i 55— S PR 7R (R R A 5 B = BT U BR A R DNAFE 51 B e 10 8 — R PR PR g R M 2 2
(b) IEFE A BT BRI B DR L DNAJP B ST A (1 — AN B A UHE s (o) 3 BTk F AU
555 R AE Y 242 A1 (d) EE A A IR (b) AT (e ) LA 28 [ DNA 5 2 W 55— L DR AR f
WEe R B 58 L AL AR

[0113]  DNAJTAF [l A1 47 35 IR 78 o ) 5 DRIV A 5 ORI RT A8 5 A il FR I 5 S S DNA T 1
228 7 [R] 4 N EL o () A A 5 DR 2R mT AR A (B 28 S A I JE DR B L R L ) A AR B 2R A A o LU
= AR I DNA T B (R AL B2 R R AT AR A R B AL IR R R L 2R A8 AR Bl 250 4
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(01141 i CHDKY S SR 2 Rl SRR AT 7

[0115] A BHIEiR AL 1 kI 271000 BEALZE 1) £)20,000  FF BE AR 2940, 0004 P+
Ay, HolE i 2510 % AR IE 2925 % FEALE 1 2950 % B SEALE I 2075 % , BUE L& I
2990 % [ Fh— =&k B AR B A M5

[0116] AR BHIEHE Mt T8 £910ke  SEARIE 1) £ 25ke  Ff BEALIE I 2950 kg Bl [ 25 45 ,
kI 2910 % EEALIE K 4125 % AL I 2950 %  FE ARG A 2975 % , B SE A% 19 2990 %
(R Bh— 2ok B AR B I B+

(01171 A% BH BT AT R A B L 50 43 T DA USCER , DA B AT 328 %) A o R 7 A ek ALK B
T I AN B4R AR AR A 3 2 WOER R AR, 4B ] AR AR AR 8 43 9
THEFWRE = A R K A= 5 5 1R AR AU O A . 2 0L, a0, 32 L A4,
957,74835,100,679:5,219,596:5,936,069:6,005,076;6,146,669; F16,156 ,227 . 4 & FH
(A BB P LS HoA S RSO VR A

[0118]  Jyyk

[0119] AR B HRAIL T $2 01t B A 3 & (X DHABK EPA - & (1) % 3 R R MK T3 ¥ o X b 7 v mT D
A5, 140 , 1 G b B B2 I3 £ i I I B2 B ANPK S5 4 ) I DNA 3 N4 i L 5 AT
R A L DR 1) 40 i P AR BT 1 R I DHABREPA S &= (WA o

[0120] W HL{AcHh , A% %% B IE T 48 724 45 DHATK EPA T R M) S I 77 v, L HE B I8 (a) AR K
£ FIDNARS) AR B AR ) 1 5 S M AR , BT IR DNARY B4R A0 & 5 s LA TR IRV BR300k 2 i
S EL TG TR 1Y) 2 BRI DNAZ - AT BB 7 211 5 30, Foh AR DNAZ: 3% H DA R F R
(K20 : 7£5 X SSC.50 % FF BEfE F42°CHI 2644 T, S5 SEQ ID NO:6EKSEQ ID NO:8HRATH) £ % 1
M5, B T AN s 4R BB SEQ D NO:5BESEQ 1D NO: 712 Bk FH 1 2 iR s 48 5SEQ 1D
NO:5ESEQ 1D NO: 72 ik 7 5 B A5 42075 % 1K) 77 51 [5) — PRI 22 BRI 2 4% 1 1R ; 4w i5 SEQ
ID NO: 12 BRI 21 18 L S SEQ 1D NO: 36 2 Bk 2 2 8, Hoh ik 1 2411
B DA RIS YA (b) =R F (e ) I T ik Pk 3k 13 .

(01211 ARE WIHE— D HR 4L T SR (LR JE DA ) 71k, BT 6 S DA 7T B8 A $2 s 1
DHABKEPAZK S, Forp ik 32 i1 (K 7K P K TAE AR RS AL AR TP F AR R K

[0122]  X}-TAR M 7E , ZE4L M PURA AL PR A SRR 038 o B AT AR 4 T BA9B N 20
7 T T BCC ) P A e v, AT 7 IR A R 2 e 2 TR I S  PUFA R R L35
N LTC A R IR E At 7, T DA AT 28 X 771 L o e e AR a5
[0123]  4nsE pbfd IR, “PI & A G907 4 O mT DL FLah ik I a A4, ol &
i E SR SR ZM A A AR A R, B 2 dE T DL EBORE il AR L
BN I, L FE AT LATE B (9 g K A il ) S A o R0 4 ] 2% e s FH I 2 5 5, £
e LG FH T AR R 30, BER BT R (AT ART 7= &, B, XS 2R o L £ L REE AN PR
TR, BTORE S TR IR BR SR O] | AR £ VR A R ORE) S v B A (9 L K SRR R
) SRR S ERRR B g B T BER VRS s, AT R 45 VKR R ) B
vt RVA R R, A8 S KL IR AR ) A TR £ (19, 3 R 0 3l A R UKL bR R 10
SRR I 4 L A ) AT R L A NI DR B ) e AL AR e (A, A R A
o B L TV YRR RN LR i) R A (B ORISR )

[0124]  jbAb, 7RI I AT & FHAL & Wie v] DAAE A B AR & 1R s I SCkb 78 711
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B A o X L] LA B SR A S A9 T 5 R e A 2 ) i — R, BN BVRUA R 4L
G, BIrE SRR SR AN AR ERRRI A A DL IR B TR Bk ARk A
NS M) o AEIX P Dl B8 B R8P0 h A ROk 1 & & mT AR T IR i 25l vh &5
¥

[0125]  ZiAL K PUFA LA IR B M 38 40 0 RT LB N BIBNAD) e e 2K & 1 kel 03X
LA R U2 8 T8 S PURARY RGBTk B X Ph o & 10 - 407 it 1 NS89 2 & ]
LA 7

[0126] X} T Zj¥ Hid (NKRBUE R ) , Frd 4] A4 — ] LA ARl i A {H2 ] DL I AT
fA] g A2 AT Y, T8 B s A2 e AT T AT DA e R UAC , 461 40 I i G (BRI, e T 16y WL PN A S
(R ERCHR K P 1)) « EL R I P A B SR 1T, 451 4, B2 JER 30 TR B BE VL - AR R B KT PUFA B2 AL )
TV EAE P8 43 AT LA SRt FH , 5505 24 5 B AT 4252 ) iR BB 7R 28L& it FH & >4 mT IR
2 i AL () 11 it FH TR 2K o DA o) 3 1) JR B N 7 A mT DA B 4EE 11 R 9 it P i A o A
A AN AN R AT DA DA SERE R TR 2, 49t 5 6 S 156 19 Fee B0 0 I 1) T 24K e FH o AT AT 2455 b m]
F 57 A A LB S R D0 R B S B R £ I B R I RN 2 R A L, 9 N
R LA AR i , ZEPCT A FFW096 /33155 H1 R 2 o PLI%L 1) B A2 £ B o X T[] 44 51 , PUFAHL AT DAL Jy
TRt FH o 0h-T-55 K A e A, PUPAS HL AT AT LB N 211 FEC )T, Bl i IntralipidsH.
[0127]  sEJiti 5

[0128]  A4E LA T SEAA R i I AR K B ) STl 7 2 o AR MU T B AR N B N 24 B i, AE AR A AR
RN 2 ) 24 80 A Y SE T P BT AR AE A A BT A S b R A bz A o SR, AR
AU AR N RARE 280 & B9 N 2 NG B R, 7T DA A R E N T R # AT i 2 &
A, FEASBE AR i B R R i RS TR 4% 0 T T 3R A5 AH R B SRALL R &5 AL o B Lk
ST 25 DI 32 AT LA RIAR A R A B 2 b R O I ) B 8 i 1 k) i Ak B
FHIFI R BUAHABLR &5 5L o X0 T~ AR U R AR N 5203 10 B WL HE) B A 3 b AR AL ) 25 5 A 24 5 A
A AE EH B BE BRI EE SR B i SR AR B RS S SE R 2 9 o

[0129]  SEjifsi1

[0130] MRz BESn 2L £ fe I i Fo g 1 9 1) i P

[0131] Sl " = Pl B B B2 B30 i £ W AL S 72 Il - K H Shewane 11aSCRC-27 38 1) T 1%
RS Ik 2 B R RS (Ppt ) IR 7 71 (SEQ TDNO: 17) 4% FH T4 2 A B e i AEEPA
BDHAE YA Rl AE I BT M pp t o X Rl 28 7 4 T 2K H Shewanella oneidensis MR-1
(SEQ TIDNO:1)(So—ppt)FliColwellia psychrerythraea(SEQ ID NO:3)(Cp—ppt)HIHE T K
ppt .k HShewanel laoneidensis PCR MR-1(SEQ ID NO:2)fliColwellia psychrerythraea
(SEQ ID NO:4)HJpptHIZIR F #1f8 HI LA N B 514 BC k) FiExpand High Fidelity PCRZ
4 (Roche ,AppliedScience, Indianapolis, IN) il

[0132]  Shew newb’ :tcgagctcgcatatgaagattgagettttttttatacc(SEQ ID NO:9)

[0133] Shew3’:tcttaattaattagtcagccaaactagecge(SEQ ID NO:10)

[0134] Colwe newb :tcgagctcgcatatgacttctttttctcaatctg(SEQ ID NO:11)

[0135] Colwed’ :tcttaattaattagatttcctgataaccaagtag(SEQ ID NO:12).

[0136]  fd A% F-ShewanellafColwel liappt4 B 15 B ££55CMI52°C Y 4 i 5 B 7 14 3k
K 25N E 3 o PCR7™ ) FINd e I flIPac TV AL , 3Fi% 4% BINde I FPac ¥ 4k [fiNovagen pACYC—
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Duet—1(EMD Biosciences,Darmstadt,Germany) ,43 5] 5|42 pMON6S8OST (Pt & 1) AHpMON68080
(B B 2) BT ko

[0137]  Jy 7 FifEMoritella marinafffgiZ Bt #iik £ & L 5 #2 1 (Mm—ppt ) , EL XY
Shewanel1aSCRC-2738ppt(SEQ ID NO:18).C.psychrerythraeapptflS.oneidensisMR—
Ipp AL R 7 51 R 5 52 3K 6 A7 1) 3 £ 53 [ [X 350 So—pp t (SEQ 1D NO: 2 bps425-635)
MCp—ppt (SEQ ID NO:4f#1bps389-596 ) (¥ R <7 1% 1 1R F 51 () [X Il ek 1 o b xe ofe 25 52
R PRI AN X I 1 7 Z1 R 7 AR R E , FI ISR I C.psychrery thraea MIS. oneidensis MR-
LI 2 LRI ZH DNAYE 9 AR DNARITLL T 16 5147 «

[0138] Shewanella Fltaggtgtcgatattgagcggg(SEQ ID NO:13)

[0139] Shewanella Rltcaaaggcaaaggattttaac(SEQ ID NO:14)

[0140] Colwellia Fltcggttgtgatgttgaaaatac(SEQ ID NO:15)

[0141] Colwellia Rlttaaaactaaaatcagcgagt(SEQ ID NO:16).

[0142]  R4ET ZHKHT7 RALHIPCR DIGHREN & B A& (Roche) 77 A B T H AR AR
B, HIT94°C .55 CHI65 C A 30 HI 30N , Z Ja /65 CIE B 70 B, MFE B4 CIF B - &
2 B AR L R EE H T Southern Z8 52 RAR WM. mar ina 2 5 PN A DNA (¥ [7] I 7 51
S.oneidensis MR-1FIC.psychrerythracatE NPHEN IR ARYE] H A 7 R1F HDIG Easy
Hyb(Roche ) £E30°CHEAT 2458 o {8 0.5 X SSC.0. 1 % SDSTE S I T Heis pEad 25 W0 v 1 F B
1 3% 7 HF-AP Fab Jy BENIDig WashABlock Buffer Set(Roche) M~ 575 & LI ghrid
RIEREL o

[0143] i fColwell iaf®REt3R43 VK EIM marina DNARER R[S 5 AR EIE LT , X EAE
Z 5§ FHShewanel 1lafREF MM.marina DNAZR/EHI55E 5 EH 5.

[0144]  R¥ESouthernZAZ SLEG , W FEM . marina DNAFKIBgl I TAIPstIyHAL I v 2458 FrBX .
{8 FIBg 1 TTERPs t TVH A e JE DRI ZHDNA , 7E B MRE IS bR/ 4, D11 38 24 KN v B
Qiagendt B i B 77 & (Qiagen, Valencia, CA) ZEALDNA F B o 43 2 I DNAFK) 25 43 & 75 B i 1
BEle FRBh, {8 Turboblotter(Schleicher & Schuell,Keene, NH)HRYE] ZK I 75 L EQ 75
7E JE JEJE (Roche ,Mannheim,Germany ) |- . B #r F Bl i F) HColwel liad® % A Southern 4
.

[0145]  EHFEBgl 115 MIPstIZ 943k r= 4 pSP7 29 1 34y JE (Promega ,Madison, WI ) . iX
Lo e A B|Escherichia coli DH5art, B i e 55 73 BI96 LT MR 1) S S AL H I i A o 55
FEAE S EHAT IR DINE , 250 HIB TR, M0 32 7E 101110 % SDSTE R « 41 i S5k i
1B B100°C, miAEAE BT (Roche) B R K72, /£ 41.5M NaClf#0.5M
NaOH 8% & 5 %, it AE &4 1.5M NaClfj0.5M Tris/HCL.pH7.691 5 & 58k b fil, 7£2
X SSCHI #5545 5h , fEStratagene UV-Stratal inker2400(Stratagene,lLa Jolla,CA) il
I 13 R UVEE & Sk [E 5 L ADNAZS P ff FiColwellia ppt#REHIR AR EIEE U115 5 BRER
[ SR s B AL, oK H 12 S B AL ) 5 0 &P B R FRAF B T VR R B AN I A B S
100mg/1 carbampicillinf¥250u1 LBH A AR, B 5 G b ik ) R A HRAE RS E & A
BN BRI PR TR 1 B R AL o A K B PE FERE 5 738 BURIDNA, JF HiBg 1 1T Pvul I PstIBkSal VAL .
XL HI T SouthernZ8 A R IA BHIE SR o LU, FT A7 4% 1) e 2 A A T A2 BRI T
[0146]  Phtde de 2% 1 S FE th ) = A (P51 Be 1 TT3e & MI—MPst T5e k& ) - TDNATI F2 737 - 58
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BRI AEDNE B A dis 1, PstT v 3 A 3 arMm-pp t, B 1 TT sk 2 Se RN FF
TRCBE BRAE o AT = A SE R 10 58 BEDNAFF FU R AL 2 B — A BB B (contig) WP o 16— D Bgl 11
yi B T3 D 1K) b B 556 (pMON96400) oMm—pp LT HE5E 1) 2B B2 7 UZESEQ 1D NO:5H &,
7N WA AR RS F 2 TG (FR Ay KMm-ppt) o (3 FiMe t ¥ AT PEE A A% F7ESEQ 1D NO:5[H)
SRS RIL G AR A FIMm—pp t ) 2 Jik , SEQ 1D NO:7) o KMm—pp t {42 /751 &£ SEQ 1D
NO: 6. KiMm—ppt (7% 1% 5 FUAESEQ 1D NO: 875 Hh o AR I ) Pp t ) S S A5G T 1 b A AE
R

[0147] R 1 BRRRIZ ISR £ NG e B MG R IR )R] — 1k

[0148]
Colwellia Shewanella | Schewanella
psychrerythraea SCRC2738 oneidensis MRI
Moritella marina({) 60.9% 31.5% 30.0%
Colwellia psychrerythraea 32.4% 33.5%
Shewanella SCRC2738 46.6%

[0149]  SEjiif5i[2
[0150]  TEPRYZ BL3iiE L M L A2 7 B fEEscherichia coliHfHERIA

[0151] S 7 R I SE 5] 1 H #E R Fpp t I ZhBE , Moritella marinaRERL & YA B
(PKS) F: X 7 fE 2lINovagen pDUET# 44 (EMD,Biosciences,Darmstadt,Germany ), —Fp4->
FHZRHIE . col i IR BRI 4 . X PIPKSH % BRor F5(SEQ 1D NO:20).orf6(SEQ ID NO:22).
orf7(SEQ ID NO:24)florf8(SEQ ID NO:26) gmhdir) 41 2 KL Bk 756 , 140,486 43 JI 4 PR
HNorf6.orf7. orf8Forf9. d FpDUETE AR 3R #4221 FRIA B AR pMON94547 (Or F5A10r£6)
(P EE13) . pMON94544 (0r£7) (P 14 ) FIpMON94534 (0r£8) (B &15) o &5 VU FhpDUETHR 44 4% FH T
pptiRIL.

[0152] Ay 1 SRAGFEEVE R (IPKS, Or 5338 7 M) 75 B2 BE A 5 £ B Ak, HopHPp i fh 5 5F
AT ppt beFE BpACYC-DUET-1H o 7E S jiti 4] 1+ ¥ 3A 7 pMON6808 1 FpMON6S0SO [t #4) 4 - 5
ALk, 53 A [F] 4 2 M. marinappts , $EMm—pp t B Mm—pp t 4 v B AH ] () il fk o
ColwelliafiShewanella ppt% 7= A4 pMON68084 (fft K6 ) FipMON68085 (Fff & 7) . long Mm-—
ppt PCRAIPI(SEQ ID NO:27 ) HEE M TTGRE LA AL NATG SR G & Flippt/EE . colith 5
M.marina PKSH:PN—HERIE, I G 24/ I, FRTIE. col 1 4 i B 422 AR T IR/ FP ok R
Ak, SIS A (20 b HE U R P SR ER O EPARIDHA S & 45 RAE L R IR 2h IR,

[0153] %2

[0154]

HRNAE 7 A I DHA

ILPKS
PKS+{:Mm—ppt
PKS+45 Mm—ppt
PKS+So—ppt
PKS+Cp—ppt
PKS—O0rf8+Cp—ppt

off [T |2 | 2 | 2| e

22



CN 101415822 B W OB B 920/25

[0155]  7EE.coli 5E % [¥Moritel lamarina PKSE LA W RV B S 2% £ I 46 7%
B )35 55 , 51V DHAR AR &R, % A Ppt A RIS M . marina PKSIRRIA KA 5| EDHAH
F.Cpppt-H5ATEMIPKS(HDOr £8) (1) LR AL A T FEDHAFH B o X 2o 25 B B, BT A7 ik
(KIPPTVS Bt 5% 0 7, UM marina PKS, Bl &G 285 S W K .

[0156] L& @I 7 Orf7(FEE L H6,140,486 1 10T f8) #5 HIPUFAA: P~ PK S Fe 28 7= 4 h
HIEE K JE . Shewanella putrefaciensf{PKS;F= 4 EPA.fE & A S.putrefaciens PKSHEH]
E.col i )siG, 24 fiMoritel lamarina orf7HMNERS , or F7HRIE 58 AR 7= 42 T DHA . T
TEACPKSII Ppt AR 74 , DR T A & BH 9 Pp t 4% FH T 72 S5 EPAAE P PKSEH A I 72 AEEPA, 7£ 5
DHAA: F=PKSZL A 72 42 DHA

[0157]  SEjifafs3

[0158]  MERVZ BEsm 2t . e A L B B 7 B AE AR P ) 3R I8

[0159] N T EHIM.marina PKS,fFEM.marina pptfEFEY) P& BDHARIEE 171,724 7 LD
VRIS G B Mior {58 PR H T AEXFMAE Y b K ik . ORI &2, E N TR EE E b 771
ATEE AR B 4Tk (B 415,880, 275, it B -4 FEAEIL) o R T , 48 FHOr £s5-81H)
FARPKSZ k751 (SEQ 1D NO:19.21.23F125) , 1t (1) 18 F 5 & R IA 1 K B8 21
ARG 2 AR 2 Tk, AN2) YR S R AE A AN A 52 i A 42 TP mRNAE 52 PR I RNAAS R 2 AL
Jofk (EE L H5,880,275) it fEATGHE 4R %5 i+ 2 B 5l AKozak /7% (Joshi et al.,
1997) , Wit AR EE T A L8 A Fdwhd 2 %R 75 . 7= £ RE I 2 % T R )T 5 dmhs 78 )7
F) 5K IR 2 IRAH R 1 22 1K

[0160]  —Jm#{A&pMONI7063 (Fff EE8) & or £ Kk & (B b2 11 1% , SEQ ID NO:28)
(/£ A L-Ph.DnaK#l T X FIFMV . 35S—enh & 3 F 142~ ) F%EMm-ppt (SEQ 1D NO:8) (7E
CaMV35S—enh fH Zl)F FIL-CaMV35SHT T X (42 i T ) o 3X N A4 4515 Bar JL R /E A AT IE AR
0. TCEAAPMONI4563 (B K19) 1L 5e FE or F6 1) e iA & (B AL 15411 , SEQ 1D N0:29) (fF
HAL-CaMV35SHT T X [¥)CaMV35S—enh i 2 F 4281 R ) vorf 7 CERGFE 1 , SEQ 1D NO:
30) (/£ A HL-Ph.DnaK§i T X [FIFMV35S—enh 5 B F [ #2617 ) Flor 8 (B hS &1 1 , SEQ
ID NO:31)(fE HAL-CaMV35SH 5 [X {1 CaMV35S—enh JH & F R 45 T ) I Rk &k =4 .
pMON9456 375 A #& {1t B H B P PE I CPAFRC 4 -« — Ju # ARk pMON97066 (FE10) & A 5
pMON9456 3 FH[F] () 3 B, (H e or T T & fEor F6 8 2 BT 1T AS & 2 I o T A M) 2244 488 1 DNA I 2
KNI -

[0161]  —Jr#RAKEC A pMON9 7063 F1pMON94563 B pMON9 7063 Fl1pMON9 706618 A AT 15 /1
S AL PR Arabidopsis thaliana™ . FBAEMEY) , S ¥ 4L IR1Arabidopsi st
A4 R I S AE 0 I R2 P11 i 0 R 2 = N2 I o

[0162]  Jy 1 = A4 7 T A 4 PPPK S LA Mlpp t (1) 554~ 22 ZE R — Jn % dg , FHHind ITTHINot TV
PARHE DI e384k pMONS3934 , 5 H 3£ B ARMCS-3(SEQ 1D NO:32) FIMCS-4 (SEQ 1D NO:
33) MY RRITI 22 B S 45 . PR AR IR AR TR N pMONG 8091 o0 £6 v 017 s or F8FICPA ] 1E FEFRIC I
Fk Bt Hind 1T /BsiWI g4k MpMON94563 F471% , H %4 2| Hind I 11 /BsiWI Wik 1
pMON68091 H o 7= A ) - JT 3 AA FHAsc I FIBsiWIVH AL , 31 5& A 1B BsiWI /Asc LIHAL PIBR )
oK H pMON9706 3] or £5 MIMm—pp t (¥ I8 &2 o 7 AR 1) — Ju 8 A pMON96 401 (P 11 ) Z8 FH =
M EN SRR B|Arabidopsis thalianafl K& F AT HAE, otk B X
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SR RUR A4 R B R 5 AL A

[0163]

TRURIE 5 (4] B RIR 2 o BT 43 BT (1) 48N A Hh 9/ 7 42 T DHA(383)

E AT PMON9I640 148 P RIZFH - fEArabidopsis i AL o JE I AU (4 TR 7 B ok H IX

[0164] 223545 pMON9640 L[ FlT-HIDNA S &
E2i My I #4& | DHA
AT G3764 pMON96401 R2 0.07
AT _G3756 | pMON96401 R2 |0.05
AT G3732 pMON96401 R2 0.04
AT G3737 pPMON96401 R2 0.03

[o165] | AT G3730 pMON96401 R2 0.03
AT G3740 pMON96401 R2 0.03
AT G3728 pMON96401 R2 0.02
AT G3750 pMON96401 R2 0.02
AT (3748 pMON96401 R2 0.02
%t B8, seAf 10

[0166]  HIpMON96401%4 4L [{IR2Arabidopsis i )44 EDHASE M () 7 FHHEfE R AT &R

R HELEY, EidTagMan® (Applied Biosystems,Foster City,CA)Z& S4Hr i illE
[ 7 A2 DHA R A8 0T 54 26 J DRI 1) 47 A A2 RH PR I

[0167] FA4Arabidopsis pMON96401 3 K 4FAE

[0168]

RE DHA PKS5 PKS—Ppt PKS6 PKS7 PKS8

POl 0 BH M BH M BH BH s

At _G3748 0.02 FH 4 FH H S FH
At_G3756 0.04 FH FH H S FH

At _G3764 0.04 FH FH H S FH

At _G3764 0.07 FH FH S S FH
[0169]  ZEpMON96401ArabidopsisfifHIRIMHALH , I8 S A (B itk s, RAUFHF 70.025-
0. 1% 3t [l ¥ DHA « 38 3 5 FH f8 yi A Jo bmvl () SORH E i v/ TR AT I TR) B2 A 1 AU Bl
U FEDHA .

[0170] X} TMoritella marina PKSHIFFF 4 7Pk , ff R 55 5% B 3+ 6

p7Sa.p7Sa’ Arcelin—5.USP88.pNapin.pFAEEpOleosint R B 2 A0 &1 ) JE R v
B B AN DR Rk & B S A5 ARG DU — Jn B4 461 fr1pMONS 39 344 Ay S fili 28k 44¢ , 2H 4%
XL RIA G RN I TR R A & B B Zon ok rh o AR B TR DR AR CE AN R & — Fb
55 B A DYAPRSTE DR IN b pp t 368 &) AT LA 54 AH T [ I e B B ) 7] AR ) i 5 0 I 6
BARFALBIR G, o M AR K SR BB I R & A2 R o
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[0171] Al TM.marina PKSHM.marina ppti)Ph—45 5 ERIA N 2 B R AR Sl i
R FE ) 25 R 5 A I PKS A pp t 7 DR () i A5 e MR 3R TR 1 3R 8 8 AR 5 T IR 1 SR 4.
B FIA B A S R B A 42, 5 S pMONT8528 (B 1 12) I T B o 3% B — T #0448 F +
AT E AN S 1ALk AL B K & flArabidopsisH, 40 B2 2K (1K) Bh—F 1 NS W7 B8 2 8 FIZH 1
[0172]  #5:M.marina PKSHFpFHERIERL &

[0173]
AE8F GOl 3 UTR
mapin (SEQ IDNOQ: 35) & Mm-ppf SEQID NO:34) napin3 (SEQID NO: 36)
Arcelin § Orfl (SEQIDNO: 30)  Arcelin53’
78a° Orf5 (SEQIDNO: 29)  7Sa’3*
78a Orf38 (SEQIDNQ: 31) nos 3'
USP8S8 Orf5 (SEQIDNOQO: 28) Adrl2

[0174] AT EHIM.marina PKS5M.marina ppt-—iKAE T KA 4 DA BE 77, 774 T
JUMAE MR & AB Wiorf s5-8MIpp t K] P8 ] T 7E S MM h 0k . C A =2, JE N TR
H 9hd e 3R] e ANERE ) T R I3tk (R 45,880, 275, it 5 A FF AR 0) o Rl , A
FF SBR[ R IROr £ APt 22 JIK 77 1), 25 1) A0 FH 2R AL T i FE S 1 oK B B s ) &5 A+
P 28w % , AU 2) Y B 5 5 R AR I AT AN 52 ma A 420 v BT mRNARS 8 PRI RNAAN R SE Ak T
(S E L F]5,880,275) , KW TH AR T N L&A gL 2 1% 5 R 7 5. = A FMEm 2
ZH IR 7 5 g AE 31 b5 R IR 2 IR R B 22 ik o F S A B Vi Y 22 0250 I e 21 ) 2 A i it
M T3 B N 5 B e O RAF A B AMEAE NG AL R A B AR ) o S8 R = AR K
(IR 53 B B AR B DR 238 7K1 BA A IR 4H 1%, 0. FEDHABEPA o

[0175]  sLjifsi4

[0176]  ZRERAL &4 E 1 7 1 ) S ke

(01771 M2AH P s H )\ A 1) 3R ERAL A5 P05 B 2 ) oM. mar i naPK S DA (1) HERT (1)
AR 75 (SEQ ID NO:19.21.23F125) A T-H 2 7] AT £ P2 i Shewanel la
oneidensis(ATCC# 700550)FColwellia psychrerythreae(ATCC# BAA-681) T HIHTHIFE
BRAL &) A3 K] . S. oneidensisFl BREPA, 1fiiC. psychrery threae ! BDHA AR HE X — &, #H
BRI , X Le A B P I PURAAE 745 ok E PRSATL o Fr 28 BRI ER ™ A 1 — A A g e PKS
o F| FHPCRIT FE H AR , 1 B FE [K] 5 [ B TOPO 3T [ B A&, IESE 7 31, 7EDue t RIBE AR H
Til# (& 0L3K6).S.oneidensis orf55M marina orf6.orf7.orf8Flppt—#EAEE.coliFHY
Ak, qniE I AAH B TEE I E B, K G 2150 . 2% DHAR JE i, IESE T S.oneidensis
or 5K T ThEE AL, JHIL 7EE . col i SM.marina &K —iERiL , BUEL/EE . col i
1Lk H ShewanellaBiColwellial] 58 8 PKSHE R BUIX PP 24 A T 3R6H 7
()RR FE DR ) D BE o A9 1 5 , DhREAERL ) v eI

[0178] %6:H T ShewanellafliColwellia PKSIEFHIE. coliRiAFAL,

[0179]

KRIEA LA HE A A4 K E.coliRik#E
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Shewanella oneidensis orfbSEQ ID NO:37 pMON108255
Shewanella oneidensis orf6SEQ ID NO:38 pMON108256
Shewanella oneidensis orf7SEQ ID NO:39 pMON108258
Shewanella oneidensis orf8SEQ ID NO:40 pMON108259
Moritella marina orf6SEQ ID NO:22 pMON108252
Shewanella oneidensis orfbSEQ ID NO:37
Colwellia psychrerythreae orf5SEQ ID NO:41 pMON108267
Colwellia psychrerythreae orf7SEQ ID NO:43 pMON108269
Colwellia psychrerythreae orf8SEQ ID NO:44 pMON108270
Colwellia psychrerythreae orfbSEQ ID NO:41 pMON108268

orf6SEQ 1D NO:42

[o180]  ZFE ik

[0181]  DLRZ IS sCkidat B A R e b, L Bl e AT kb 78 B VIRt = R T
EVEARR/ S AR IR A A A REE .

[0182] 2E[ % F4,518,584.EE L H4,737,462.EH % F4,810,648. 2 H % F4,957,
748, [H L H)4,965, 188 F [H L H15,094,945. F H L 15,100,679, FH L 5,176,995,
EEELH5,196,525. £ F L F5,219,596 .35 H % 5,290,924 . £ [H £ 5,322,783 . £ H
L H5,359, 142 F H £ F)5,424,398 . FEEH L H5,424, 412, 2= H L H5,500, 365 3 H & F
5,538,880, [ % #5,550,318. 3 H % H5,563,055. 35 FH £ F]5,610,042, £ [ L F)5,
627,061 .2 EH % H]5,633,435. F [ L F)5,641,876 . F H L F5,880, 275 F EH L H5,936,
069, [H L H6,005,076. 25 [H £ F16,040,497. 3 E L6, 140,486 . ZE[H L6, 140,486 .
% H6,140,486. FEFH 4 6,140,486 . & [ 4 6,146,669 . 3£ [H 4 F6, 156,227 . FE [H
L H6,265,638, 3 LH6,319,698 . FKEH LH6,433,252, K [H L H)6,451,567 K H HiF
10/235,618. 3 [E H11i510/429,516 3 [ A H20040039058 . 3 [H 2 20040235127

[0183] Allen and Bartlett,Microbiology,148(Pt6):1903-1913,2002.

[0184] Baersonetal.,PlantMol.Biol.,22(2):255-267,1993.

[0185] Baranyetal.,Int.]J.Peptide Protein Res.,30:705-739,1987.

[0186] Baueretal.,Gene,37:73,1985.

[0187] Belanger and Kriz,Genet.,129:863-872,1991.

[0188] Bevanetal.,Nucleic Acids Res.,11(2):369-385,1983.

[0189] Bodanszky,In:Principles of Peptide Synthesis,Springer—Verlag,

Heidelberg,1984.

[0190] Bustos,et al.,Plant Cell,1(9):839-853,1989.

[0191] Callis et al.,Genes Dev.,1:1183-1200,1987.

[0192] Chandler et al.,Plant Cell,1:1175-1183,1989.

[0193]  Chen et al.,Proc.Natl.Acad.Sci.USA,83:8560-8564,1986.
[0194]  Chu et al.,Scientia Sinica,18:659-668,1975.

[0195] De Deckerer,Eur.J.Clin.Nutr.,52:749,1998.

[0196] DeBlock et al.,EMBO J.,6:2513-2519,1987.
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[0197] Ebert et al.,Proc.Natl.Acad Sci.USA,84:5745-5749,1987.
[0198] Freitag and Selker,Curr.Opin.Genet.Dev.,15(2):191-199,2005.
[0199] Gallie et al.,The Plant Cell,1:301,1999.

[0200] Hong et al.,Plant Mol.Biol.,34(3):549-555,1997.

[0201]  Hudspeth and Grula,Plant Mol.Biol.,12:579-589,1989.

[0202] Ingelbrecht et al.,Plant Cell,1:671-680,1989.

[0203]  James et al.,Semin.Arthritis Rheum.,28:85,2000.

[0204]  Joshi et al.,Plant Mol.Biol.,35(6):993-10011997.

[0205]  Joshi,Nucleic Acids Res.,15:6643-6653,1987.

[0206] Kridl et al.,Seed Sci.Res.,1:209:219,1991.

[0207] Kridl et al.,Seed Sci.Res.,1:209-219,1991.

[0208] Lawton et al.,Plant Mol.Biol.9:315-324,1987.

[0209] Lopes et al.,Mol.Gen.Genet.,247:603-613,1995.

[0210] Maniatis,et al.,Molecular Cloning,A Laboratory Manual,Cold Spring
Harbor Press,Cold

[0211]  Spring Harbor,N.Y.,1989.

[0212] Manzioris et al.,Am.J.Clin.Nutr.,59:1304,1994.

[0213] Maundrell,].Biol.Chem.,265(19):10857-10864,1990.

[0214]  McElroy et al.,Mol.Gen.Genet.,231(1):150-160,1991.

[0215] Merrifield,]J.Am.Chem.Soc.,85:2149-2154,1963.

[0216] Metz et al.,Science,293(5528):290-293,2001 .

[0217] Misawa et al,Plant J.,4:833-840,1993.

[0218] Misawa et al,Plant J.,6:481-489,1994.

[0219]  Murashige and Skoog,Physiol.Plant,15:473-497,1962.

[0220] Naylor et al.,Nature,405:1017,2000.

[0221]  PCTHIEHEW004071467A2

[0222]  PCTHIEW005103253A1

[0223]  PCTHIiEW02002/50295

[0224] PCTHI1EW095/06128

[0225] PCTHI1EW096/33155

[0226] Pedersen et al.,Cell,29:1015-1026,1982.

[0227] Recombinant DNA Part D,Methods in Enzymology,Vol.153,Wu and Grossman,
eds.,

[0228] Academic Press,1987.

[0229] Richins et al.,Nucleic Acids Res.,20:8451,1987.

[0230] Riggs,et al.,Plant Cell,1(6):609-621,1989.

[0231] Russell et al.,Transgenic Res.,6(2):157-168,1997.

[0232]  Sambrook et al.,In:Molecular cloning:a laboratory mamual,2"Ed.,Cold
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Simopoulos,Can. J.Physiol.Pharmacol.75:234-239,1997
Slocombe et al.,Plant Physiol.,104(4):167-176,1994.
Stacey et al.,Plant Mol.Biol.,31:1205-1216,1996.
Sullivan et al.,Mol.Gen.Genet.,215(3):431-440,1989.
Turner and Foster,Molecular Biotech.,3:225,1995.
Vasil et al.,Plant Physiol.,91:1575-1579,1989.

Walder et al.,Gene,42:133,1986.

Walker et al.,Proc.Natl.Acad.Sci.USA,84:6624,1987.
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28



CN 101415822 B F 3 X 1/68 7

<110>HiE N :Valentin,Henry
Peng, Jiexin
Screen,Steven
<1205 % B A4« >k 9 40T 1) B B2 IR S 0k O R L i R Il
<130>%4 5 :MONS: 097US
<140> 4 HT H13 5 : US/11/668, 354
<A1 4R[S H :2007-01-29
150> ESG HE 5 :60,/763644
<IBI>FESEH1IE H :2006-01-31
<160>SEQ ID NOS¥tH :44
AT0>¥AF :PatentIn version 3.3

<210>SEQ ID NO 1

211>K ¥ 318

<212>2KA4 . PRT

213>FW)HK : Shewanella oneidensis

<400> 731 : 1

Met Lys Ile Glu Leu Phe Phe Ile Pro Leu Ala Glu Met Asp Ala Glu

1 5 10 15

Met Val Ser Arg Cys Met Ala Leu Leu Ser Glu Asp Glu Arg Ala Lys

20 25 30
Val Ala Arg Tyr Leu Ala Pro Lys Ala Gln Met Asn Gly Leu Leu Val
35 40 45
Arg Ala Ala Leu Arg Cys Val Leu Ser Gln Gly Leu Gln Ser Pro Asn
50 55 60

Glu Ser Ser Leu Asn Ala Phe Ser Ser Asn Thr Gly Ser Leu Pro Ile

65 70 75 80

Ala Pro Gln Asp Trp Cys Phe Glu Tyr Gly Ala Lys Gly Lys Pro Ser
85 90 95

Leu Cys His Glu Gln Phe Leu Lys Thr Gly Ile Glu Phe Asn Leu Ser

100 105 110
His Ser Gly Asp Trp Leu Leu Ile Ala Leu Ala Gln Gly Arg Ala His
115 120 125
Thr Lys Phe Ile Asp Gln Ser Ala Lys Thr Arg Leu Gly Leu Gly Val
130 135 140

Asp Ile Glu Arg Ala Arg Ala Ser Thr Asn Ile Tyr Pro Ile Leu Asn

145 150 155 160

His Tyr Phe Ser Ala Arg Glu Thr Glu Ala Leu Leu Ala Leu Pro Gly
165 170 175

29
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Glu Thr Ala His Arg Gln Arg Phe Phe Asp Leu Trp Ala Leu Lys Glu

180 185 190
Ser Tyr Ile Lys Ala Thr Gly Leu Gly Leu Ala Gln Ser Leu Lys Ser

195 200 205
Phe Ala Phe Glu Leu Met Pro Asp Ala Leu Val Glu Val His Pro Asn
210 215 220
Gln Val Ala Leu Arg His Glu Trp Val Glu Leu Lys Arg Arg Glu Pro
225 230 235 240
Phe Ala Leu Pro Ser Gln Leu Lys Leu Tyr Cys Glu Ile Lys Pro Thr
245 250 255

Ala Ala Phe Leu Pro Asp Ser Ala His Pro Pro Pro Glu Asn Leu His

260 265 270
Val Gln Ser Tyr Phe Gly Arg Leu Asp Glu Glu Tyr Arg Phe Gly Leu

275 280 285
Ser Leu Ile His Pro Asn Ala Leu Ser Asn Val GIn Ile Ser Met Thr
290 295 300

Leu Ala Ser Ile Lys Ser Leu Leu Ala Ala Ser Leu Ala Asp
305 310 315
<210>SEQ ID NO 2
21I>KJE 957
<212>2874 . DNA
<213>4EW)HK : Shewanel la oneidensis
<400> 7512
atgaagattg agecttttttt tataccatta gccgagatgg atgctgaaat ggtgagecegt 60
tgtatggege tgttgagtga ggacgagegt gcaaaagtgg cgegttacet tgegeccaag 120
gcgcaaatga atggettatt ggtgegageg gegetgeget gtgtettate tcaagggetg 180
caatctccaa atgaatcttc acttaacgca ttttcatcta acacaggctc actacccatt 240
gctceccaag attggtgttt tgagtatggg gecaaagggcea aacccagtcet ctgecatgag 300
cagtttctga agacgggtat tgagtttaac ttaagccaca gtggegactg gttattgata 360
geettggege aagggeggge tcatacaaaa ttcatcgatc aaagtgcaaa aactcgetta 420
getttaggtg tcgatattga gegggececgg gcaagecacaa atatttacce cattctgaat 480
cattattttt ctgcgecgaga aaccgaggeg ctactggeat tgeccgggcga aaccgeccac 540
cgccaacgat tttttgacct gtgggegett aaagagtcct acatcaagge aacaggttta 600
ggcttagege agtcgttaaa atcctttgee tttgagttga tgectgatge acttgtegag 660
gtccatccca atcaagtage gettcgecat gaatgggttg aacttaaaag gegagaacce 720
tttgcgttac caagccaget taaattgtat tgcgagatta agcctacgge ggegtttetg 780
cccgattetg cgeatcecgece gecagaaaac ttgcacgtge aaagetactt tggteggett 840
gatgaggaat atcgctttgg cttgagtcte attcatccta acgegetate gaatgtgecag 900
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atttcgatga cgcttgccag catcaaatcg ttgttagegg

<210>SEQ ID NO 3
LK 282
212> . PRT
QIDEMME :Colwell ia psychrerythraea
<400> 7731 : 3
Met Thr Ser Phe Ser Gln Ser Glu Leu Ser Thr
1 5 10
Leu Asp Leu Ala Ala Asn Glu Ile His Ile Trp
20 25
Glu Leu Leu Gly Asn Asp Glu Leu Leu Ala Thr
35 40
Thr Ser Thr Glu Thr Ala Lys Gln Gln Arg Tyr
50 55
Arg His Asp Ala Leu Ile Thr Arg Ala Phe Ile
65 70 75
Tyr Tyr Ala Asp Val Ala Pro Gln Asp Trp Gln
85 90
Lys Asp Lys Pro Glu Val Ile Asn Cys Pro Leu
100 105
Ile Ser His Thr Lys Asn Leu Ile Ile Cys Ala
115 120
Asp Ile Gly Cys Asp Val Glu Asn Thr Gly Arg
130 135
Ala Ile Ala Glu Arg Tyr Phe Ser Ser Lys Glu
145 150 155
Ala Leu Pro Glu Ala Gln Gln Arg Asn Arg Phe
165 170
Leu Lys Glu Ser Tyr Ile Lys Ala Trp Gly Leu
180 185
Leu Ala Asp Phe Ser Phe Lys Ile Asn Asp Thr
195 200
Gly Leu Phe Thr Ile Lys Gln Asp Ile Asn Leu
210 215
Arg Val Asp Glu Pro Gln Ile Trp Arg Ser Trp
225 230 235
Ala Ala Ile Asp Glu Lys Gln Glu His Arg Ile
245 250

31

ctagtttgge tgactaa

Arg
Val
Tyr
Lys
60

Arg
Phe
Pro
Val
Asn
140
Ile
Phe
Gly
Glu
Ser
220

Leu

Ala

Thr
Thr
Ser
45

Phe
Asp
Glu
Leu
Thr
125
Asn
Asp
Asp
Leu
His
205
Phe

Val

Val

Lys

30

Thr

Ala

Leu

Lys

Arg

110

Leu

Asn

Glu

Tyr

Ala

190

Asn

Ala

Tyr

Ser

Glu
15

Pro
Leu
Lys
Leu
Gly
95

Phe
Glu
Val
Leu
Trp
175
Ile
His
Glu

Pro

Leu
255

Lys
Glu
Leu
Asp
Ser
80

Asn
Asn
Asp
Leu
Phe
160
Thr
Pro
Asn
His
Thr

240
Arg

957
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Ala Thr Ser Asp Asn Gln Lys Thr Asp Tyr Gln Leu Arg Phe Phe Asn
260 265 270
Thr Leu Pro Leu Leu Gly Tyr Gln Glu Ile
275 280
<210>SEQ ID NO 4
211>K JF:849
212> : DNA
QIEWME :Colwellia psychrerythraea
<400> 731 : 4
atgacttctt tttctcaatc tgaactctcc actcgaacaa aagaaaagct cgaccttget 60
gccaatgaaa ttcatatatg ggtaaccaaa ccggaagagt tactcggcaa tgatgagtta 120
ttagcaacct actcaacatt attaacgagt acagaaacag ccaaacagca acgatataag 180
tttgctaaag atagacacga tgccttgatt actcgegett tcatacgega tttattatct 240
tattatgctg atgtagcacc gcaagattgg cagtttgaaa aaggtaataa agataaacct 300
gaagttatta attgcccact gececgetgege tttaacatca gecatacaaa aaatcttata 360
atttgcgegg taacgettga ggatgatatc ggttgtgatg ttgaaaatac cggecgecaac 420
aataatgtat tagcgattge tgaacgttat ttttcttcta aagaaataga tgaacttttt 480
gcgetgecag aagcacaaca acgcaatcgg ttttttgatt attggacatt aaaagagtcect 540
tatattaaag cttggggttt aggtttageg ataccactcg ctgattttag ttttaaaatt 600
aacgataccg aacataatca taacggttta tttactatca agcaggacat taacctaagc 660
tttgctgage atagagtaga tgaaccacaa atttggegta getggttagt ttacccaacg 720
gctgecatag atgaaaaaca agaacaccge atcgetgtat cgttaagage aaccagegac 780
aatcaaaaaa ctgactacca attacgtttc tttaataccc tgcccctact tggttatcag 840
gaaatctaa 849
<210>SEQ ID NO 5
21>KEFE:329
<212>3EAL :PRT
213>HEMAE :Moritel la marina
<400> 771 :5
Leu Val Gln Leu Lys Thr Tyr Asp Glu Thr Arg Leu Arg Ser Asp Gly
1 5) 10 15
Val Asn Tyr Leu Gly Gly Asn Leu Ser Tyr Tyr Gln Ala Cys Asn Gly
20 25 30
Lys Arg Ile Ile Leu Val Ser Ile Leu lle Met Tyr Ser Gly Val Lys
35 40 45
Asp Lys Leu Thr Leu Thr Thr Asn Glu Ile His Leu Trp Ser Val Thr
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Pro Gln Thr

65

Leu
Asp
Ser
Glu
Asn
145
Asp
Leu
Leu
Thr
Pro
225
Tyr
Lys
His
Arg
Asn

305
Glu

<210>SEQ ID NO 6

Ser
Arg
His
Lys
130
Tle
Asp
Ser
Thr
Leu
210
Leu
Gln
Leu
Trp
Ala
290

Ser

Thr

Pro

His

115

Asp

Ser

Tle

Ile

Gln

195

Lys

Gln

Ser

Leu

275

Arg

Thr

Asn

Ile
Ala
Asn
100
Ala
Lys
His
Gly
Ala
180
Pro
Glu
Asp
Glu
Phe
260
Phe
Ser

Pro

Phe

211>KJF 990
<212>Z57Y . DNA

13> FEWE :Moritella marina

Gln
Glu

85
Ala

Pro

Thr

165

Lys

Thr

Ser

Phe

Asp

245

Ala

Tyr

Asn

Leu

325

Gln
70

Thr
Leu
Val
Glu
Asp
150
Asp

His

Ala

Ser
230
Gln

Pro

Pro

Asn

Ile

310

Pro

Pro
Ile
Ile
Leu
Ile
135
Asn
Val
Ser
Gln
Ile
215
Phe
Gln
His
Asn
Gln
295

Asn

Asp

Glu

Lys

Thr

Pro

120

Ala

Leu

Glu

Phe

Gln

200

Thr

Glu

Arg

Asn

280

Gln

Ile

Ala

Leu Leu Gln

Gln
Arg
105
Ala
Asn
Ile
Asn
Ser
185
Thr
Ala
Leu
Asn
Tle
265
Thr

Thr

Thr

33

Gln
90

Ala
Asp
Pro
Ile
Thr
170

Asp

Ser

Pro
Gln
250
Asp
His
Glu

Glu

75
Arg

Phe

Pro
Cys
155
Leu
Ser
Arg
Gly
Glu
235
His
Asn
Arg

Tyr

Thr
315

Ala

Phe

Val

Gln

Leu

140
Ala

Glu
Phe
Leu
220
Gly
Cys
Pro
Val
Lys

300

Leu

Tyr
Arg
Arg
Phe
125
Pro
Val
Ser
Phe
Phe
205
Gly
Phe
Ile
Asn
Ala
285

Met

Tle

Ser

Phe

110

Val

Leu

Met

Ser

Asn

190

Asp

Leu

Gln

Asp

Ile

270

Leu

Arg

Phe

Gln
Glu
95

Leu
Lys
Arg
Leu
Asn
175
Asp
Tyr
Ser
Gln
Thr
255
Trp
Ala

Phe

Lys

Leu
80

Lys
Leu
Gly
Phe
Asn
160
Val
Leu
Trp
Ile
Gln
240
Ile
Arg
Val

Phe

Pro
320
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<400> 7731 : 6
ttggtacage ttaaaaccta tgacgaaaca agattacgca gtgatggggt taattacctt 60
ggtggtaacc ttagctatta tcaagcgtgt aatggcaage gaattattct ggtatccatt 120
ctaattatgt acagcggegt aaaagataag ctcaccctca ctacaaatga aatccattta 180
tggtcggtta ctccgcaaac tatccaacag cctgaattat tacaggctta tagccaactg 240
ttatcacctg cagaaacaat aaaacaacaa cgctttcgat ttgaaaaaga tcgtcacaat 300
gectetecatca ctegtgettt cgtecgtgat ttattatcte actatgecaga tgttttaccg 360
gctgattgge agtttgtgaa gggggaaaag gataaaccag agatagegaa tcccccactce 420
ccactgecget ttaatattag tcataccgat aacttaatca tttgtgecgt catgcectcaat 480
gatgatatcg gttgtgatgt cgaaaataca ctgcgtagca gtaatgtctt gagtattget 540
aaacattcat tctcagatag tgaattcaat gatttactta ctcaacccac tgcacaacaa 600
accagtcgtt tttttgatta ctggacgtta aaagaatctt atatcaaagc atggggecttg 660
ggtttatcga tcccgttgaa agatttcage ttcacgcectac ccgaaggett tcaacageag 720
tatcaacaag aagatcagca agaaaaccag cattgtattg ataccattaa attaagcttt 780
gcacctcacc gtattgataa tcccaacatt tggcecgtcatt ggetgttcecta tccaaataat 840
acccacagag ttgcactggce tgtgcgegeg cgaagtaata atcagcagac tgaatataaa 900
atgcgatttt ttaattcgac accactgatt aatatcactg aaacacttat ttttaaacct 960
gagactaatt ttaaacctga cgctaaatag 990
<210>SEQ ID NO 7
11> . 287
<212>2A . PRT
21I3>H YA Moritella marina
<400> 731 : 7
Met Tyr Ser Gly Val Lys Asp Lys Leu Thr Leu Thr Thr Asn Glu Ile
1 5) 10 15
His Leu Trp Ser Val Thr Pro Gln Thr Ile Gln Gln Pro Glu Leu Leu
20 25 30
Gln Ala Tyr Ser Gln Leu Leu Ser Pro Ala Glu Thr Ile Lys Gln Gln
35 40 45
Arg Phe Arg Phe Glu Lys Asp Arg His Asn Ala Leu Ile Thr Arg Ala
50 5h 60
Phe Val Arg Asp Leu Leu Ser His Tyr Ala Asp Val Leu Pro Ala Asp
65 70 () 80
Trp Gln Phe Val Lys Gly Glu Lys Asp Lys Pro Glu Ile Ala Asn Pro
85 90 95
Pro Leu Pro Leu Arg Phe Asn Ile Ser His Thr Asp Asn Leu Ile Ile
100 105 110
Cys Ala Val Met Leu Asn Asp Asp lle Gly Cys Asp Val Glu Asn Thr
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115
Arg Ser
130
Glu

Leu
Ser Phe
145
Arg

Phe Phe

Gly Leu Gly

Glu Phe
195
Ile

Gly
His Cys
210

Asn Pro Asn

225
Arg

Val Ala

Tyr Lys Met

Thr Ile

275

Leu

<210>SEQ 1D
QIDKSE:8
<212>257.D
BP0
<400> 771 :8
atgtacagcg
gttactccge
cctgcagaaa
atcactcgtg
tggcagtttg
cgctttaata
atcggttgtg
tcattctcag
cgtttttttg
tcgatcccegt
caagaagatc

caccgtattg

Ser Asn

Asn Asp

Val

Leu

120
Leu Ser
135

Leu Thr

150

Tyr
165

Ser

Asp

Leu
180
Gln Gln

Asp Thr

Ile Trp

Trp

Tle

Gln

Ile

Arg

Thr Leu

Pro Leu

Gln
200

Leu

Tyr

Lys
215

His Trp

230

Ala
245
Phe

Leu

Arg
260

Phe Lys

NO 8

64

NA
:Moritella

gcgtaaaaga
aaactatcca
caataaaaca
ctttcgtceg
tgaaggggea
ttagtcatac
atgtcgaaaa
atagtgaatt
attactggac
tgaaagattt
agcaagaaaa

ataatcccaa

Val

Phe

Pro

Arg Ala

Asn Ser

Glu Thr
280

marina

taagctcacc
acagcctgaa
acaacgcttt
tgatttatta
aaaggataaa
cgataactta
tacactgcgt
caatgattta
gttaaaagaa
cagcttcacg
ccagcattgt
catttggegt

Ile Ala Lys

Gln Thr
155

Ser

Pro

Glu
170
Asp

Lys
Lys Phe
185
Gln

Glu Asp

Ser Phe Ala

Phe Tyr
235

Asn

Leu

Ser
250

Pro

Arg

Thr
265

Asn

Leu

Phe Lys

ctcactacaa
ttattacagg
cgatttgaaa
tctcactatg
ccagagatag
atcatttgtg
agcagtaatg
cttactcaac
tcttatatca
ctacccgaag
attgatacca

cattggectgt

35

125
His Ser
140
Ala

Phe

Gln Gln

Tyr Ile Lys

Phe Thr
190
Glu

Ser
Gln GIn
205
Pro His Arg
220
Pro

Asn Asn

Asn Gln Gln

Ile Ile
270
Ala

Asn

Asp
285

Pro

atgaaatcca
cttatagcca
aagatcgtca
cagatgtttt
cgaatccccce
ccgtcatget
tcttgagtat
ccactgcaca
aagcatgggg
gctttcaaca
ttaaattaag

tctatccaaa

Ser Asp

Thr Ser
160
Ala Trp
175
Leu Pro

Asn Gln

Ile Asp

Thr His
240
Thr Glu
255
Thr Glu

Lys

tttatggtcg
actgttatca
caatgctcte
accggctgat
actcccactg
caatgatgat
tgctaaacat
acaaaccagt
cttgggttta
gcagtatcaa
ctttgcacct

taatacccac

60
120
180

240
300
360
420
480
540
600
660
720
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agagttgcac tggctgtgeg cgegegaagt aataatcage agactgaata taaaatgega 780
ttttttaatt cgacaccact gattaatatc actgaaacac ttatttttaa acctgagact 840
aattttaaac ctgacgctaa atag 864

<210>SEQ ID NO 9

QUK JE:38

<212>2RM :DNA

QLAY AT

<2200 FFiE -

22 HERFE Y

<400> 731 :9

tcgagetecge atatgaagat tgagettttt tttatace 38

<210>SEQ ID NO 10

QCIDKSE:31

<212>2874 : DNA

U EAE: AT

<2200 FFE -

223> HERER 51V

<400> 731 : 10

tcttaattaa ttagtcagcc aaactageceg ¢ 31

<210>SEQ ID NO 11

QUK JE:34

<212>257 . DNA

QIHEYE: AT

<2200 FFiE -

22 HERFE Y

<400> 731 : 11

tcgagctcge atatgactte tttttctcaa tctg 34

<210>SEQ ID NO 12

QIDKSE:34

<212>2874 : DNA

2IEAE: AT

<2200 FFIE -

223> HERER 51V

<400> 731 : 12

tcttaattaa ttagatttcc tgataaccaa gtag 34

36
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<210>SEQ ID NO 13

1D KE:21

<212>Z57 . DNA

Q2U>EMAE: N T

C220>FFE «

2D HERFR TV

<400> 731 : 13

taggtgtcga tattgagecgg g 21

<210>SEQ ID NO 14

QIDKJE:21

<212> M : DNA

CIDEMME: N T

<220 HFAE -

C2PHEFE: Y

<400> /7% : 14

tcaaaggcaa aggattttaa c 21

<210>SEQ ID NO 15
QLK E:22

<212>257 . DNA

C1DEYE: N T

<220 >HF1E «

C2HHBFELE: G

<400> /751 : 15

tcggttgtga tgttgaaaat ac 22

<210>SEQ ID NO 16
QIDKJE:21
<212>Z71 : DNA
CIDEMME: N T
<220 HFAE -
C2PHEFE: Y
<400>7%1:16

ttaaaactaa aatcagcgag t 21

<210>SEQ ID NO 17
CID>K 329

37
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<212>Z8 Y . PRT
213> W44 : Shewanella sp.SCRC-2738

<400> 7512 17

Met Leu Thr Ser

1
Gln

Glu
Thr
His
65

Gly
Phe
Ala
Ala
Asn
145
Ala
Leu
Ala
Thr
Ile
225
Arg

Ser

Ile

Glu
Asp
Gln
50

Ser
Lys
Asn
Asp
Ser
130
Ile
Leu
Trp
Leu
Phe
210
Ser
Gln

Ser

Glu

Cys
Glu
35

Gly
Glu
Pro
Val
Asn
115
Ile
His
Leu
Ala
Ser
195
Leu
Asp
Val

Asn

Ala
275

Asp

20

Leu

Leu

Tle

Arg

Ser

100

Lys

Glu

Ser

Ala

Leu

180

Leu

Gly

Ala

Leu

260
Lys

Arg Leu Ile

5

Asn
Tle
Met
Arg
Leu
85

His
Gly
Phe
Ile
Leu
165
Lys
Lys
Val
Ile
Leu
245

Pro

Glu

Gln
Lys
Val
Pro
70

Ser
Ser
Ala
Gly
Leu
150
Pro
Glu
Ser
Asn
Ala
230
Lys

Asn

Gln

Thr
Val
Arg
55

Asn
Asp
Gly
Ser
Val
135
Ser
Glu
Ser
Phe
Ala
215
Asp
Gln

Ala

Gln

Ser
Thr
Asn
40

Gly
Glu
Ala
Asp
Gln
120
Asp
His
Ala
Tyr
Ala
200
Pro
His
Asp

Glu

Met
280

Leu
Glu

25
Arg

Trp

Gln

105

Ala

Ile

Tyr

Leu

Tle

185

Phe

Lys

Lys

Ile

Pro

265

Asn

38

Tyr
10

Leu
Tyr
Leu
Arg
Phe
90

Leu
Ser
Glu
Phe
Gln
170
Lys
Asp
Ser
Val
Gly
250

Gln

Ala

Phe

Val

Ile

Phe
75

Ala
Leu
Lys
Arg
Ser
155
Arg
Ala
Phe
Leu
Glu
235
Leu

Lys

Ala

Cys
Lys
Lys
Ala
60

Glu
Gln
Val
Glu
Cys
140
Glu
Asp
Lys
Ser
Ser
220
His
Ala

Ser

Asp

Pro
Ser
Gln
45

Leu
Tyr
Thr
Gly
Glu
125
Arg
Ser
Arg
Gly
Ala
205
His
Gln
Leu

Gly

Asn
285

Leu
Trp
30

Glu
Leu
Gly
Gly
Ile
110
Thr
Asn
Glu
Phe
Leu

190

Leu

Leu
Leu
Leu

270
Trp

Thr
15

Leu
Ala
Ser
Asp
Val
95

Cys
Asp
Ser
Lys
Phe
175
Gly
Ser
Val
Asn
Glu
255

Gly

His

Ile
Pro
Lys
Gln
Lys
80

His
Thr
Ser
Thr
Arg
160
Asp
Leu
Glu
Asp
Gln
240
Ser

Leu

Cys
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Leu Leu Gly His Leu Asp Asp Ser Tyr Arg Phe Ala Leu Ser lle Gly

290

295

300

Gln Cys Gln Gln Ile Ser Ile Ala Ala Glu Glu Val Asn Phe Lys Ala
310
Val Val Arg Ala Ser Ala Lys Thr Ser

305

325

<210>SEQ ID NO 18
1I1I>KJE:990
<212>25 %1 . DNA
213>k : Shewanella sp.SCRC-2738
<400>7%1:18

ttgctaactt
aaccagacta
cgctacatta
ttattgtcac
ggtaagccta
catagtggag
gcaagcaagg
cgtaacagca
gccttgttag
aaggagtctt
tttgacttct
cattgtgttg
cgacaggttt
cctaacgctg
aacgctgetg
ctgagtattg
gttgttcgag

ctcgattgat
cagagttggt
aacaagaagc
aacatagtga
gattgagtga
attggctatt
aggaaactga
ccaatatcca
cgttaccaga
acattaaagc
ctgcactgag
atatttccga
tgttaaaaca
agccacaaaa
ataattggca
gtcagtgtca

cttcagctaa

<210>SEQ ID NO 19
11> 2652
<212>F57 . PRT

ttccttatac
taagtcatgg
taaaactcaa
aatacgcccc
tgcgecaattt
agtaggcatt
ctctgctagt
ctctattett
ggccttgecag
gaaaggactt
cgaaactttt
tgctattgeg
agatattggt
gtctggttta
ttgtttactg
gcaaataagt

gactagctag

315

ttctgteegt
ctgcctgaag
ggtttaatgg
aatgaatggc
gctcaaaccg
tgcactgcectg
attgagtttg
agtcattatt
cgagaccgcet
gggcetggeat
cttggagtta
gatcacaagg
cttgetttac
ggtttgattg
ggccatcttg
attgcagcag

taacaataca
atgagttaat
taagaggcta
gctttgaata
gggtccactt
ataataaagg
gcgtcecgacat
tctetgaate
tttttgattt
tatcgctaaa
atgcacctaa
ttgagcatca
tagagtcgag
aggctaaaga
atgatagtta

aagaagtgaa

320

agagtgcgat
taaggttaat
tttgcgeget
tggcgacaaa
taatgtgagt
cgccagtcag
tgagcgttge
agaaaagcga
gtgggegcetce
atcttttgeg
aagcttgagce
acttaatcag
ttctaataag
acagcaaatg
tcgttttgea
ttttaaagct

QIDAWME Moritel la

<400> 731 : 19

Met Ala Lys Lys Asn Thr Thr Ser Ile Lys His Ala Lys Asp Val Leu

1 5 10 15

Ser Ser Asp Asp Gln Gln Leu Asn Ser Arg Leu Gln Glu Cys Pro Ile
20 25 30

Ala Ile Ile Gly Met Ala Ser Val Phe Ala Asp Ala Lys Asn Leu Asp

marina

39

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
990
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Gln
Pro
65

Ala
Asp
Thr
Ser
Thr
145
Arg
Asp
Ile
Ala
Val
225
Ser
Cys
Ala
Gly
Glu
305

Ile

Pro

Phe
50

Ser
Ala
Phe
Asp
Asp
130
Leu
Leu
Glu
Gly
Gly
210
Asp
Asp
Cys
Phe
Met
290
Asp

Gly

Asp

35
Trp

Asp
Asp
Asp
Ile
115
Ala
Gly
Gln
Asp
Trp
195
Arg
Ala
Leu
Asp
Thr
275
Leu
Ala

Thr

Gly

Asp
Arg
Lys
Pro
100
Ala
Gly
Val
Gly
Asp
180
Glu
Ile
Ala
Leu
Asn
260
Thr
Val
Glu

Ser

Gln
340

Asn
Trp
Thr
85

Met
Gln
Ile
Gly
Pro
165
Arg
Glu
Ala
Cys
Glu
245
Ser
Asn
Gly
Arg
Ser

325
Ala

Ile
Asn
70

Tyr
Glu
Leu
Gly
Gly
150
Val
Ala
Asn
Asn
Ala
230
Tyr
Pro
Asp
Glu
Asp
310

Asp

Lys

Val
55

Ile
Cys
Phe
Leu
Ser
135
Gly
Leu
Met
Ser
Arg
215
Gly
Arg
Phe
Asp
Gly
295
Gly

Gly

Ala

40
Asp

Asp
Lys
Gly
Ser
120
Asp
Gln
Glu
Ile
Phe
200
Phe
Ser
Ser
Met
Ile
280
Ile
Asp

Arg

Leu

Ser
Asp
Arg
Leu
105
Leu

Tyr

Lys

Ile
185

Pro

Leu

Glu

Tyr

265

Gly

Lys

Phe

Lys
345

40

Val

His

Gly

90

Pro

Ile

Asp

Gln

Val

170

Asp

Gly

Phe

Ala

Val

250

Met

Pro

Met

Ile

330
Arg

Asp
Tyr
75

Gly
Pro
Val
His
Ile
155
Leu
Lys
Met
Gly
Ala
235
Met
Ser
Phe
Met
Tyr
315

Ser

Ala

Ala
60

Ser
Phe
Asn
Ala
Asp
140
Ser
Lys
Phe
Leu
Gly
220
Val
Ile
Phe
Asp
Ala
300
Ser

Ile

Tyr

45
Ile

Ala
Ile
Ile
Arg
125
Lys
Pro
Ala
Lys
Gly
205
Thr
Lys
Ser
Ser
Asp
285
Phe
Val

Tyr

Glu

Ile

Asp

Pro

Leu

110

Ile

Leu

Ser

Lys

190

Asn

Asn

Met

Gly

Lys

270

Lys

Leu

Ala

Asp
350

Asp
Lys
Glu
95

Glu
Val
Gly
Thr
Gly
175
Ala
Val
Cys
Ala
Gly
255
Thr
Ser
Arg
Lys
Pro

335
Ala

Val
Lys
80

Leu
Leu
Leu
Tle
Ser
160
Ile
Tyr
Ile
Val
Ile
240

Val

Pro

Leu

Gly
320
Arg

Gly
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Phe
Lys
Ala
385
Gln
Ala
Asp
Asn
Arg
465
Ile
Ser
Val
His
Thr
545
Asn
Asn
Gln
Gln
Pro
625

Ala

Thr

Ala
Ala
370
Ala
Tle
Ala
Lys
Ser
450
Ala
Leu
Val
Ala
Gln
530
Pro
Glu
Ala
Ala
Gly
610
Ser

Gly

Asp

Pro
355
Gly
Ser
Gly
Leu
Pro
435
Glu
Gly
Glu
Ser
Glu
515
Gly
Ser
Ala
Asp
Gly
595
Ser
Met

Leu

Ala

Glu

Asp

Asp

His

Ala

420

Ser

Thr

Ile

Glu

Gln

500

Leu

Phe

Val

Tle

Lys

580

Tle

Gln

Met

Gly

Glu

Thr

Ala

Glu

Thr

405

Leu

Glu

Arg

Ser

Tyr

485

Thr

Asn

Val

Asn

Ala
565
Met

Asp

Tyr

His

Gln

645
Arg

Cys
Ala
Lys
390
Lys
His
Ala
Pro
Ser
470
Arg
Val
Asn
Phe
Gln
550
Met
Thr
Ala
Val
Ser
0630

Leu

Lys

Gly
Glu
375
Gln
Ser
His
Leu
Trp
455
Phe
Pro
Leu
Trp
Asn
535
Ala
Tle
Trp
Thr
Asn
015
Ala

Ser

Leu

Leu
360
Phe
Tyr
Ala
Lys
Asp
440
Met
Gly
Gly
Ile
Arg
520
Glu
Arg
Asp
Ser
Gly
600
Met
Ala

Ala

Gln

Ile Glu Gly

Ala

Ile

Ala

Ile

425

Ile

Pro

Phe

His

Ser

505

Thr

Leu

Leu

Thr

Val

585

Lys

Gly

Ala

Val

Glu

41

Gly
Ala
Gly
410
Leu
Lys
Arg
Gly
Asp
490
Ala
Lys
Val
Gly
Ala
570
Pro
Val
Arg
Met
Thr

650
Glu

Leu
Leu
395
Ser
Pro
Asn
Glu
Gly
475
Ser
Asn
Leu
Thr
Phe
55hH
Leu
Thr
Val
Glu
Asp
635

Phe

Gln

His
Thr
380
Gly
Ala
Ala
Ser
Asp
460
Thr
Ala
Asp
Ala
Thr
540
Val
Lys
Gly
Ala
Leu
620
Lys

Pro

Leu

Gly
365
Lys
Ser
Gly
Thr
Pro
445
Gly
Asn
Tyr
Gln
Val
525
Trp
Ala
Gln
Val
Leu
605
Thr
Glu

Ile

Arg

Thr

His

Val

Met

Ile

430

Leu

Ile

Phe

Arg

Gln

510

Asp

Pro

Arg

Phe

Tyr

590
Phe

Phe

Pro

Leu

Gly
Phe
Lys
Ile
415
His
Tyr
Pro
His
Leu
495
Gly
Ala
Leu
Asn
Asn
575
Tyr
Ser
Asn
Ser
Val

655
Thr

Thr
Gly
Ser
400
Lys
Ile
Leu
Arg
Tle
480
Asn
Ile
Asp
Lys
Ala
560
Ala
Arg
Gly
Phe
Ala
640

Tyr

Gln
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His

Phe

Gly

705

Tyr

Gln

Lys

Asn

Val

785

Pro

Gln

Ser

Pro

His

865

Phe

Tle

Pro

Ala

945

Ser

Ala
Lys
690
Glu
Met
Gln
Gln
Phe
770
Ala
Leu
Lys
Ile
Asn
850
Phe
Tle
Leu
Lys
Val
930

Arg

Ala

Gln
675
Gln

Leu

Met

Val
755
Asn
Val
Pro
Pro
Pro
835
Asp
Asn
Glu
Thr
Gln
915
Leu

Pro

Ala

660

Pro
Ala
Thr
Leu
Phe
740
Ala
Ser
Ala
Val
Phe
820
Val
Ile
Gln
Phe
Glu
900
Pro
Gly

Leu

Ser

Ala

Gly

Ala

Ala

725

Asp

Val

Asn

Val

Ser

805

Ala

Phe

Lys

Glu

Gly

885

Ala

Val

Val

Tyr
965

Ile
Phe
Leu
710
Arg
Ala
Ile
Asn
Thr
790
Ala
Lys
Ala
Lys
Tle
870
Pro
Ser
Asp
Ala
Ala

950
Val

Gly
Lys
695

Trp

Ser

Ile
Gln
775
Thr
Ala
Ala
Asn
Asn
855

Asp

Lys

Val
Leu
935

Pro

Ser

Ser
630
Ala
Ala

Arg

Asp
760
Val
Leu
Phe
Val
Gly
840
Leu
Asn
Asn
Val
Gln

920
Asp

Pro

665

Leu
Asp
Ala
Gly
Met
745

Thr

Val

His
Asp
825
Thr
Lys
Tle
Val
Thr
905
Met
Asn

Ala

Lys

42

Ser
Phe
Asp
Gln
730
Ala
Leu
Ile
Asn
Thr
810
Ser
Gly
Asn
Tyr
Leu
390
Ala
Arg
Ile

Ser

Thr
970

Val
Ala
Val
715
Ala
Ala
Asp
Ala
Ala
795
Pro
Ala
Leu
His
Ala
875
Thr
Ile
Gln
Asp
Pro

955
Lys

Gly
Ala
700
Leu
Met
Val
Asp
Gly
780
Leu
Lys
Val
Met
860
Asp
Lys
Ala
Ala
Pro
940

Met

Lys

Leu
685
Gly
Ser
Ala
Val
Val
765
Thr
Phe
Val
Phe
His
845
Leu
Gly
Leu
Val
Ala
925
Tyr

Leu

Ala

670
Phe

His
Glu
Ala
Gly
750

Ser

Thr

Arg
Lys
830
Ser
Glu
Gly
Val
Asn
910
Leu
Asp

Met

Phe

Lys

Ser

Ser

Pro

735

Ile

Glu

Val

His

815

Ala

Ser

Ser

Arg

Glu

895

Ala

Gln

Ala

Lys

Ala
975

Thr
Phe
Asp
720
Glu
Pro
Ala
Gln
Val
800

Ala

Pro

Val
Val
880
Asn
Asn
Met
Val
Leu

960
Asp
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Ala Leu Thr Asp Gly Trp Thr Val Lys Gln Ala Lys Ala Val Pro Ala
980

Val

Ile

Asn

Ser

Arg

Val

Val

Ser

Thr

Met

Pro

Val

Ser

Ala

Pro

Val

Val

Met

985

Val Ser Gln Pro Gln Val Ile
1000
Glu Val Glu

Val
1010
Ile
1025
Gln
1040
Val
1055
Ser
1070
His
1085
Gln
1100
Leu
1115
Leu
1130
Asn
1145
Ile
1160
Val
1175
Val
1190
Pro
1205
Ala
1220
Ala
1235
Ala
1250

Leu

995

Glu

Val

Asp

Thr

Val

Glu

Asn

Asp

Arg

Thr

Thr

Ala

Ser

Thr

Leu

Thr

Thr

Glu

Arg Ile Val

Tyr

Val

His

Gly

Gln

Val

Val

Met

Gln

Pro

Asn

Gln

Val

Glu

Gln

Val

Val

Asn

Ser

Gln

Phe

Leu

Thr

His

Leu

Val

Val

Asn

Glu

Ala

Val

Ala

Val

Asn

Ser

Ser

Phe

Met

Ala

Leu

Glu

Thr

Val

Tle

Ala

Ile

Ile

Ala

Ala

Ala

1015
Ala
1030
Ala
1045
Asp
1060
Val
1075
Gln
1090
Ala
1105
Ser
1120
Thr
1135
Gly
1150
Asn
1165
Ala
1180
Ala
1195
Ala
1210
Val
1225
Pro
1240
Ile
1255
Asp

Asp

Val

Ala

Ala

Gly

Gln

Met

Tyr

Ala

Thr

Asn

Val

Pro

Ala

Ile

Asp

Lys

Gly

Val

Asp

His

Pro

Thr

Tyr

Leu

Glu

Ala

Thr

Ala

Thr

Glu

Thr

Val

Thr

43

Ser

Ser

Leu

Gln

Gln

Ser

Asn

Asn

Ala

Val

Val

Val

Val

Pro

Pro

Ala

Gly

Leu

Asn

Val

Gln

Asp

Asn

Glu

Asn

Asp

Ala

Thr

Gln

Ala

Val

Ser

Thr

Tyr

990
Glu Lys Ile Val Glu Val Glu Lys

1005
Arg Ile Val Glu

1020
Ile
1035
Val
1050
Ala
1065
Gln
1080
Tyr
1095
Glu
1110
Phe
1125
Gln
1140
Val
1155
Thr
1170
Asn
1185
Thr
1200
Thr
1215
Ile
1230
Val
1245
Ile
1260

Pro

Ser

Thr

Ser

Leu

Ala

Leu

Gln

Thr

Leu

Ser

Val

Val

Thr

Val

Thr

Asn

Thr

Val

Gln

Asn

Ile

Leu

Lys

Pro

Ser

Ser

Ala

His

Val

Ala

Pro

Ala

Pro

Lys

Asp

Glu

Asn

Ser

Glu

Asn

Thr

Glu

Glu

Asn

Thr

Lys

Ser

Leu

Ala

His

Val

Val

Met
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Leu

Ile

Asp

Leu

Ala

Ser

Val

Ser

Val

Glu

Ile

Pro

Asp

Lys

Glu

Gly

Glu

Met

Ala

1265
Glu
1280
Lys
1295
Leu
1310
Gly
1325
Pro
1340
Ala
1355
Val
1370
Met
1385
Glu
1400
Leu
1415
Val
1430
Val
1445
Leu
1460
Thr
1475
Ala
1490
Ala
1505
Asp
1520
Gln
1535
Ser
1550

Leu

Arg

Pro

Glu

Thr

Gly

Ala

Asp

Ile

Asn

Ser

Ala

Asn

Gly

Asp

Val

Leu

Ser

Val

Ser

Val

Glu

Ile

Thr

Ile

Asp

Met

Leu

Pro

Tyr

Thr

His

Tyr

Leu

Gln

Ala

Ala

Met

Glu

Leu

Val

Val

Asp

Lys

Glu

Gly

Glu

Met

Ala

Tle

Pro

Glu

Glu

Ala

Thr

Asp

Ile

Asn

Asp

Pro

Leu

Thr

Ala

Ala

Asp

Gln

Pro

Gln

Thr

Ile

Ile

Leu

Pro

Ser

1270
Met
1285
Leu
1300
Pro
1315
Tyr
1330
Val
1345
Ala
1360
Gly
1375
Asp
1390
Val
1405
Leu
1420
Ser
1435
Val
1450
Thr
1465
Asp
1480
Asp
1495
Ile
1510
Arg
1525
Val
1540
Ser
1555

Glu

Gly

Glu

Met

Thr

His

Tyr

Leu

Gln

Ala

Lys

Ala

Val

Met

Ser

Thr

Thr

Ala

Ala

Ala

Ala

Asp

Asn

Ser

Ile

Pro

Gly

Glu

Glu

Ala

Thr

Met

Leu

Ile

Asp

Leu

Glu

Pro

44

Asp

Val

Leu

Ser

Ala

Gln

Thr

Ile

Ile

Leu

Pro

Ser

Met

Glu

Lys

Leu

Gly

Ser

Ser

Leu

Gln

Ala

Lys

Pro

Asn

Asp

Asp

Ile

Arg

Val

Ser

Asp

Leu

Arg

Pro

Glu

Ala

Ile

1275
Gly
1290
Glu
1305
Glu
1320
Ala
1335
Val
1350
Val
1365
Met
1380
Ser
1395
Thr
1410
Thr
1425
Ala
1440
Ala
1455
Val
1470
Gly
1485
Val
1500
Glu
1515
Ile
1530
Pro
1545
Asp
1560

Ile

Leu

Leu

Gln

Ser

Met

Leu

Ile

Asp

Leu

Glu

Pro

Val

Met

Glu

Leu

Val

Val

Leu

Asp

Ile

Arg

Ala

Pro

Leu

Glu

Leu

Gly

Ser

Ser

Ala

Asp

Ile

Asn

Ser

Ala

Asn

Ser

Pro

Thr

Val

Ala

Glu

Leu

Arg

Pro

Glu

Ala

Ile

Asp

Met

Leu

Pro

Tyr

Thr

His
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Ile

Pro

Gly

Glu

Glu

Ala

Ala

His

Tyr

Leu

Gln

Ala

Lys

Asn

Thr

Ala

Gln

Asp

Asn

Gln
1565
Val
1580
Ile
1595
Ile
1610
Leu
1625
Pro
1640
Pro
1655
Ile
1670
Pro
1685
Gly
1700
Glu
1715
Glu
1730
Ala
1745
Ala
1760
Ala
1775
Thr
1790
Asp
1805
Asn
1820
Val
1835
Ala

Thr

Asp

Asp

Tle

Arg

Val

Thr

Gln

Ala

Ile

Ile

Leu

Ser

Val

Ala

Val

Ala

Thr

Phe

Val

Met

Ser

Thr

Thr

Ala

Ser

Asn

Asn

Asp

Ile

Arg

Gly

Ser

Ala

Ala

Val

Ala

Asn

Met

Leu

Ile

Asp

Leu

Glu

Val

Val

Met

Ser

Thr

Thr

Val

Asp

Glu

Ile

Gly

Leu

Leu

Lys

Met

Glu

Lys

Leu

Gly

Ala

Thr

Met

Leu

Ile

Asp

Leu

Thr

Ala

His

Ser

Ala

Leu

Gln

Ser

Glu Val Val

1570
Leu
1585
Arg
1600
Pro
1615
Glu
1630
Pro
1645
Ser
1660
Met
1675
Glu
1690
Lys
1705
Leu
1720
Glu
1735
Val
1750
Phe
1765
Lys
1780
Arg
1795
Asn
1810
Ala
1825
Pro
1840
Val

Ala

Val

Glu

Ile

Ala

Ser

Asp

Leu

Arg

Pro

Glu

Asn

Met

Ala

Leu

Ala

Asp

Thr

Asn

Met

Glu

Leu

Val

Val

Ala

Val

Ala

Val

Glu

Ile

Val

Gln

Glu

Ser

Leu

His

Trp

Leu

45

Ala

Asp

Ile

Asn

Ser

Pro

Pro

Val

Met

Glu

Leu

Val

Val

Ser

Phe

Ser

Ile

Leu

Val

Val

Asp

Met

Leu

Pro

Tyr

Val

Ser

Ala

Asp

Ile

Asn

Thr

Ala

Asn

Lys

Ile

Val

Leu

Ala

Thr

Lys
1575
Glu
1590
Gly
1605
Glu
1620
Met
1635
Ala
1650
Ile
1665
Asp
1680
Met
1695
Leu
1710
Pro
1725
Tyr
1740
Ser
1755
Val
1770
Pro
1785
Ser
1800
Ala
1815
Gln
1830
Val
1845

Leu

Thr

Ala

Ala

Asp

Gln

Val

Asp

Lys

Glu

Gly

Glu

Met

Pro

Ala

Ala

Lys

Asp

Thr

Thr

Asn

Gly

Asp

Val

Leu

Ser

Glu

Leu

Thr

Ala

Ala

Asp

Gln

Glu

Thr

Pro

Ile

Gly

Gly

Thr

Gly

Tyr

Leu

Gln

Ala

Lys

Ser

Asp

Gly

Asp

Val

Leu

Ser

Asn

Tle

Ser

Ser

Thr

Trp

Thr

Val
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Asp

Asp

Glu

Leu

Ala

Asp

Gln

Asp

Ala

Asn

Leu

Leu

Ser

Ala

Phe

Ala

Asp

Gln

Ala

1850
Glu
1865
Ala
1880
Tyr
1895
Ala
1910
Phe
1925
Ile
1940
Ser
1955
Asn
1970
Glu
1985
Thr
2000
Glu
2015
Thr
2030
Gly
2045
Lys
2060
Ser
2075
Ala
2090
Lys
2105
Ala
2120
Gly
2135

Thr

Val

Pro

Lys

Met

Asp

Gly

Val

Gln

Val

Arg

Ala

Gly

Glu

Ser

Leu

Pro

Asn

Gly

Glu

Ile

Gln

Leu

Tle

Ser

Leu

Phe

Val

Leu

Ile

Gly

Ala

Tyr

Lys

Thr

Gln

Ile

Tyr

Ala

Ser

Val

Ala

Asn

Ala

Thr

Thr

Asn

Lys

Gln

Glu

Lys

Pro

Glu

Ala

Asn

Leu

Ser

Lys

Thr

Thr

Gly

Arg

Ser

Glu

Leu

Asn

Gly

Ser

Pro

Ala

Val

Ile

Glu

1855
Asn
1870
His
1885
Lys
1900
Val
1915
Gln
1930
Ser
1945
Leu
1960
Ala
1975
Leu
1990
Val
2005
Thr
2020
Ile
2035
Val
2050
Lys
2065
Ser
2080
Ala
2095
Lys
2110
Ala
2125
Tyr
2140

Ile

Ala

Gln

Thr

Gln

His

Val

Val

Val

Gly

Gly

Asp

Thr

Phe

Trp

Met

Ile

Gln

Val

Ile

Ser

Gly

Gln

Gly

Asp

Lys

Asp

Ser

Tyr

Val

Ala

Ala

Ile

Ala

Gln

Val

Thr

Ser

46

Thr

Ser

Leu

Ala

Gly

Val

Thr

Ile

Asp

Gln

Ala

Asn

His

Leu

Ser

Ser

Gln

Leu

Ala

Ala

Glu

Met

Ala

Ser

Lys

Leu

Ala

Glu

Gln

Thr

Ser

Cys

Leu

Leu

Leu

Ser

Asp

1860
Asn
1875
Ile
1890
Leu
1905
Lys
1920
Leu
1935
Thr
1950
Ser
1965
Ser
1980
Leu
1995
Ala
2010
Asp
2025
Val
2040
Val
2055
Gly
2070
Ile
2085
Ile
2100
Ile
21156
Ala
2130
Val
2145

Ala

Asn

Ala

Val

Gly

Asp

His

Ser

Leu

Gly

Ser

Phe

Ala

Arg

Thr

Thr

Lys

Ile

Thr

Gln

Ala

Phe

Arg

Phe

Leu

Glu

Leu

Asp

Lys

Tyr

Leu

Arg

Ser

Asp

Ala

Pro

Thr

Asn

Leu

Ile

Leu

Gly

Val

Trp

Thr

Ala

Gly

Ala

Val

Ile

Thr

Glu

Gly

Ile

Ala

Ala



CN 101415822 B

JE3

¢l

&

19/68 7L

Ala

Ala

Phe

Thr

Ser

Tyr

Leu

Gln

Thr

Ile

Ala

Ser

Ala

Thr

Thr

His

Thr

Tyr

Tyr

Asp

Ser
2150
Ile
2165
Ile
2180
Lys
2195
Asn
2210
Gly
2225
Asn
2240
Val
2255
Pro
2270
Pro
2285
Asn
2300
Lys
2315
Val
2330
Lys
2345
Ser
2360
Phe
2375
Val
2390
Ser
2405
Lys
2420
Tyr

Val

Thr

Glu

Tle

Tle

Asn

Leu

Glu

Leu

Asp

Asp

Lys

Ser

Ala

Leu

Asn

Leu

Gln

Gln

Gly

Gln

Asp

Lys

Pro

Thr

Ser

Leu

Asp

Asn

Ala

Lys

Tle

Leu

Ala

Ala

Arg

Phe

Ile

Met

Ile

Gln

Gly

Ala

Phe

Lys

Ala

Arg

Ser

Pro

Lys

Ser

Asp

Ile

Asp

Lys

Gln

Ala

Ile

Thr

Leu

Leu

Gln

Tyr

Asn

Arg

Gly

Cys

Ser

Gln

Ala

Asp

His

Ala

Cys

Gly

Leu

Val
2155
His
2170
Leu
2185
Leu
2200
Val
2215
Ser
2230
Arg
2245
Trp
2260
Met
2275
Ala
2290
Pro
2305
Asp
2320
Val
2335
Thr
2350
Ser
2365
Met
2380
Trp
2395
Ala
2410
Val
2425

Ser

Ala

Gly

Ser

Ser

Leu

Asp

Phe

Gly

Phe

Gln

Gln

Gln

Ser

Asn

Ser

Ile

Met

Leu

Val

Pro

Pro

Ala

Asp

Leu

Phe

Tyr

Pro

Asp

Leu

Ile

Lys

Arg

Ser

Ala

Lys

Ser

Lys

Phe

Val

47

Ala

Gly

Phe

Leu

Ser

Ser

Ser

Trp

Gln

Leu

Leu

Ser

Leu

Ser

Phe

Gly

Asp

Tyr

Asp

Thr

Ile

Val

Glu

Ser

Ser

Ile

Leu

Asp

Arg

Leu

Val

Asp

Ser

Ser

Gln

Asn

Ala

Val

Gly

Ala
2160
Leu
2175
Ser
2190
Val
2205
Ala
2220
Ala
2235
His
2250
Gly
2265
Gly
2280
Asn
2295
Gly
2310
Glu
2325
Asp
2340
Leu
2355
Val
2370
Gln
2385
Ala
2400
Gly
2415
Asn
2430
Ala

Lys

Ala

Val

Thr

Ala

Asn

Pro

Gly

Val

Glu

Asn

Lys

Ala

Ser

Asn

Val

Phe

Glu

Ser

Phe

Asp

Tyr

Glu

Gly

Glu

Gln

Met

Tyr

Leu

Asp

Ser

Leu

Asn

Glu

Leu

Ala

Glu

Ala

Glu

Gly

Gln

Ser

Ala

Phe

Tle

Ala

Val

Ile

Ala

Leu

Thr

Val

Lys

Asn

Pro

Thr

Asp

Ala

Gln
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2435 2440 2445

Asp Ser Glu Val Arg Ile Ala Ala Lys Ile Phe Ser Leu Lys Ser
2450 2455 2460

Asp Gly Lys Pro Val Phe His Tyr Ala Ala Thr Ile Leu Leu Ala
2465 2470 2475

Thr GIln Pro Leu Asn Ala Val Lys Val Glu Leu Pro Thr Leu Thr
2480 2485 2490

Glu Ser Val Asp Ser Asn Asn Lys Val Thr Asp Glu Ala Gln Ala
2495 2500 2505

Leu Tyr Ser Asn Gly Thr Leu Phe His Gly Glu Ser Leu Gln Gly
2510 2515 2520

Ile Lys Gln Ile Leu Ser Cys Asp Asp Lys Gly Leu Leu Leu Ala
2525 2530 2535

Cys GIln Ile Thr Asp Val Ala Thr Ala Lys Gln Gly Ser Phe Pro
2540 2545 2550

Leu Ala Asp Asn Asn Ile Phe Ala Asn Asp Leu Val Tyr Gln Ala
2555 2560 2565

Met Leu Val Trp Val Arg Lys Gln Phe Gly Leu Gly Ser Leu Pro
2570 2575 2580

Ser Val Thr Thr Ala Trp Thr Val Tyr Arg Glu Val Val Val Asp
2585 2590 2595

Glu Val Phe Tyr Leu Gln Leu Asn Val Val Glu His Asp Leu Leu
2600 2605 2610

Gly Ser Arg Gly Ser Lys Ala Arg Cys Asp Ile Gln Leu Ile Ala
2615 2620 2625

Ala Asp Met Gln Leu Leu Ala Glu Val Lys Ser Ala Gln Val Ser
2630 2635 2640

Val Ser Asp Ile Leu Asn Asp Met Ser
2645 2650

<210>SEQ ID NO 20

211K JF 7959

<212>267A4 : DNA

13>HEMMAE :Moritel la marina

<400> 731 : 20

atggctaaaa agaacaccac atcgattaag cacgccaagg atgtgttaag tagtgatgat 60
caacagttaa attctcgctt gcaagaatgt ccgattgecca tcattggtat ggcatcggtt 120
tttgcagatg ctaaaaactt ggatcaattc tgggataaca tcgttgactc tgtggacgcet 180
attattgatg tgcctagecga tcgcetggaac attgacgacc attactcgge tgataaaaaa 240

48
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gcagctgaca agacatactg caaacgcggt ggtttcattc cagagcttga ttttgatccg 300
atggagtttg gtttaccgec aaatatccte gagttaactg acatcgectca attgttgtea 360
ttaattgttg ctcgtgatgt attaagtgat gctggcattg gtagtgatta tgaccatgat 420
aaaattggta tcacgctggg tgtcggtggt ggtcagaaac aaatttcgec attaacgtceg 480
cgcctacaag geccggtatt agaaaaagta ttaaaagcect caggcattga tgaagatgat 540
cgcgetatga tcatcgacaa atttaaaaaa gcecctacatcg getgggaaga gaactcattce 600
ccaggcatgce taggtaacgt tattgectggt cgtatcgecca atcgttttga ttttggtggt 660
actaactgtg tggttgatgc ggcatgeget ggetecettg cagetgttaa aatggegatce 720
tcagacttac ttgaatatcg ttcagaagtc atgatatcgg gtggtgtatg ttgtgataac 780
tcgccattca tgtatatgtc attctcgaaa acaccagecat ttaccaccaa tgatgatatc 840
cgtccgtttg atgacgattc aaaaggcatg ctggttggtg aaggtattgg catgatggeg 900
tttaaacgtc ttgaagatgc tgaacgtgac ggcgacaaaa tttattctgt actgaaaggt 960
atcggtacat cttcagatgg tcgtttcaaa tctatttacg ctccacgecc agatggcecaa 1020
gcaaaagcge taaaacgtge ttatgaagat geccggttttg cccctgaaac atgtggtcta 1080
attgaaggcc acggtacggg taccaaagcecg ggtgatgecg cagaatttge tggettgacce 1140
aaacactttg gcgeccgecag tgatgaaaag caatatatcg ccttaggetc agttaaatcg 1200
caaattggtc atactaaatc tgecggetgge tctgegggta tgattaagge ggecattageg 1260
ctgcatcata aaatcttacc tgcaacgatc catatcgata aaccaagtga agccttggat 1320
atcaaaaaca gcccgttata cctaaacage gaaacgegtc cttggatgec acgtgaagat 1380
ggtattccac gtcgtgcagg tatcagctca tttggttttg gcggcecaccaa cttccatatt 1440
attttagaag agtatcgccc aggtcacgat agcgcatatc gecttaaactc agtgagccaa 1500
actgtgttga tctcggcaaa cgaccaacaa ggtattgttg ctgagttaaa taactggcecgt 1560
actaaactgg ctgtcgatge tgatcatcaa gggtttgtat ttaatgagtt agtgacaacg 1620
tggccattaa aaaccccatc cgttaaccaa getcgtttag gttttgttge gegtaatgea 1680
aatgaagcga tcgcgatgat tgatacggca ttgaaacaat tcaatgcgaa cgcagataaa 1740
atgacatggt cagtacctac cggggtttac tatcgtcaag ccggtattga tgcaacaggt 1800
aaagtggttg cgctattctc agggcaaggt tcgcaatacg tgaacatggg tcgtgaatta 1860
acctgtaact tcccaagcat gatgcacagt gectgeggega tggataaaga gttcagtgcce 1920
gctggtttag gecagttate tgecagttact ttccctatce ctgtttatac ggatgecgag 1980
cgtaagctac aagaagagca attacgttta acgcaacatg cgcaaccage gattggtagt 2040
ttgagtgttg gtctgttcaa aacgtttaag caagcaggtt ttaaagctga ttttgctgec 2100
ggtcatagtt tcggtgagtt aaccgecatta tgggcetgeceg atgtattgag cgaaagegat 2160
tacatgatgt tagcgcgtag tcgtggtcaa gcaatggetg cgeccagagea acaagatttt 2220
gatgcaggta agatggccge tgttgttgegt gatccaaage aagtcgetgt gatcattgat 2280
acccttgatg atgtctctat tgctaacttc aactcgaata accaagttgt tattgcectggt 2340
actacggagc aggttgectgt ageggttaca accttaggta atgctggttt caaagttgtg 2400
ccactgeccgg tatctgetge gttccataca cctttagttc gtcacgegea aaaaccattt 2460
gctaaagegg ttgatagecge taaatttaaa gcgceccaagceca ttccagtgtt tgetaatgge 2520
acaggcttgg tgcattcaag caaaccgaat gacattaaga aaaacctgaa aaaccacatg 2580
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ctggaatctg ttcatttcaa tcaagaaatt gacaacatct atgctgatgg tggccgegta 2640
tttatcgaat ttggtccaaa gaatgtatta actaaattgg ttgaaaacat tctcactgaa 2700
aaatctgatg tgactgctat cgcggttaat gctaatccta aacaacctge ggacgtacaa 2760
atgcgccaag ctgegetgea aatggecagtg cttggtgteg cattagacaa tattgacccg 2820
tacgacgccg ttaagegtcce acttgttgeg ccgaaagecat caccaatgtt gatgaagtta 2880
tctgcagegt cttatgttag tccgaaaacg aagaaagegt ttgetgatge attgactgat 2940
ggctggactg ttaagcaage gaaagctgta cctgetgttg tgtcacaacce acaagtgatt 3000
gaaaagatcg ttgaagttga aaagatagtt gaacgcattg tcgaagtaga gecgtattgte 3060
gaagtagaaa aaatcgtcta cgttaatget gacggttcge ttatatcgca aaataatcaa 3120
gacgttaaca gcgetgttgt tagcaacgtg actaataget cagtgactca tagcagtgat 3180
gctgaccttg ttgectctat tgaacgcagt gttggtcaat ttgttgcaca ccaacagcaa 3240
ttattaaatg tacatgaaca gtttatgcaa ggtccacaag actacgcecgaa aacagtgecag 3300
aacgtacttg ctgcgcagac gagcaatgaa ttaccggaaa gtttagaccg tacattgtct 3360
atgtataacg agttccaatc agaaacgcta cgtgtacatg aaacgtacct gaacaatcag 3420
acgagcaaca tgaacaccat gcttactggt gctgaagcetg atgtgcectage aaccccaata 3480
actcaggtag tgaatacagc cgttgccact agtcacaagg tagttgctcc agttattget 3540
aatacagtga cgaatgttgt atctagtgtc agtaataacg cggeggttge agtgcaaact 3600
gtggcattag cgcctacgeca agaaatcgcet ccaacagtcg ctactacgecce agcacccgea 3660
ttggttgeta tcgtggetga acctgtgatt gttgegeatg ttgctacaga agttgceacca 3720
attacaccat cagttacacc agttgtcgeca actcaagcegg ctatcgatgt agcaactatt 3780
aacaaagtaa tgttagaagt tgttgctgat aaaaccggtt atccaacgga tatgctggaa 3840
ctgagcatgg acatggaagce tgacttaggt atcgactcaa tcaaacgtgt tgagatatta 3900
ggcgecagtac aggaattgat ccctgactta cctgaactta atcctgaaga tcttgctgag 3960
ctacgcacgc ttggtgagat tgtcgattac atgaattcaa aagcccagge tgtagctcect 4020
acaacagtac ctgtaacaag tgcacctgtt tcgcecctgeat ctgetggtat tgatttagece 4080
cacatccaaa acgtaatgtt agaagtggtt gcagacaaaa ccggttaccc aacagacatg 4140
ctagaactga gcatggatat ggaagctgac ttaggtattg attcaatcaa gcgtgtggaa 4200
atcttaggtg cagtacagga gatcataact gatttacctg agctaaaccc tgaagatctt 4260
gctgaattac gcaccctagg tgaaatcgtt agttacatge aaagcaaage geccagtcget 4320
gaaagtgcge cagtggegac ggetcectgta gcaacaaget cagcaccgte tatcgatttg 4380
aaccacattc aaacagtgat gatggatgta gttgcagata agactggtta tccaactgac 4440
atgctagaac ttggcatgga catggaagct gatttaggta tcgattcaat caaacgtgtg 4500
gaaatattag gcgcagtgca ggagatcatc actgatttac ctgagctaaa cccagaagac 4560
ctcgctgaat tacgcacgect aggtgaaatc gttagttaca tgcaaagcaa agcgccagtc 4620
gctgagagtg cgccagtage gacggettet gtagcaacaa getctgecace gtetatcgat 4680
ttaaaccata tccaaacagt gatgatggaa gtggttgcag acaaaaccgg ttatccagta 4740
gacatgttag aacttgctat ggacatggaa gctgacctag gtatcgattc aatcaagcegt 4800
gtagaaattt taggtgcggt acaggaaatc attactgact tacctgagct taaccctgaa 4860
gatcttgctg aactacgtac attaggtgaa atcgttagtt acatgcaaag caaagcgcecce 4920
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gtagctgaag
tcagcaccgt
aagactggtt
attgattcaa
cctgaactaa
atgcaaagca
gtatcagatg
gcggaattta
aaaataagcc
gctgtgttac
acttgggtag
aatggcgttyg
gttatctatc
caaggcctga
gtgcgtggceg
gattctgcta
gttaagacac
tcattaacgg
gtattaacag
ggtgtggeta
tttttagtga
gaatatcagt
tgggcaagtg
acagcaggtg
aatcgtgaaa
gtttctgcag
aagttcggtg
gagcaaaaaa
tcgectactat
gctggtttet
aaaaccgcat
ggtccttggg
gtttacatta
gataaccgtt
caaaagtctg
gctttagtaa
gctttatcag
atcaaaggca

aaagcgactt

cgcctgeagt
ctatcgattt
atcctgccaa
tcaagcgtgt
acccagaaga
aggcgagtgg
catttatgca
aaccggcgcec
aagattgtaa
ttgcagacca
ctgtaacaac
atgaaactga
tgcacgcaag
tgttagectt
cctttatgat
caagtcatga
tgtctcacga
ctgaacaagt
aagtgggtta
ctgacagcta
gtggtggege
ctaagttcat
gtattactga
ataaaccaac
ttgcgcaaac
atgtaactaa
caatcactgg
cactgagtga
cagtcactga
acggtaaccc
accgctttaa
acggtggceat
ttccacttga
gtccacaaat
atgaaaagag
ctaaaagtat
acagtagtgc
atcaggtatt

atagtaaccg

acctgttgceca
agaccacatc
tatgcttgaa
tgaaattcta
cttagctgaa
tgttactgta
aagcaatgtg
gagcgcaacc
aggtgctaac
cctattgcaa
gacgaaagca
aatcaacaac
tagcgaaatt
cttattagcg
tgttactcag
tgtgaaaaca
gtgggataac
tgcaagccectt
tcaacaagct
tgcattaaca
aaaaggtgta
cttattggga
tgaagcggeg
acccgttaag
cttgtctgea
tgcagcaagc
catcattcat
ttttgagtct
agcaagcaac
cggeccagtcet
atcattgcac
ggtaacgcct
tgcaggtgcea
cctegtgggt
tactgctgta
caaagcgact
ttttcaggtt
accaacggta

agactgtgca

gtagaaagtg
caaaatgtaa
ttagcaatgg
ggcgceggtac
ctacgtacgt
aatgtagtgg
gcgactatca
gttgctatct
gccttaatceg
actggctgga
tttaataagt
attattactg
aatgctatcg
aaattgagta
cagggtggtt
gacctagtac
gtattctgte
gttagtgatg
ggtaaaggcce
gctggcecaata
actgcacatt
cgttcaacgt
ttaaagaaag
atcgtacagc
attaccgctg
gtacaaatgg
ggegegggtly
gtttacagca
atcaagcaat
gattactcga
ccacaagctce
gagcttaaac
cagttattgc
aatgacttat
aaaaagccac
aacagtagct
aacgaaaacc
tgcgegattg
ttgaagtatg

o1

cacctactag
tgatggatgt
acatggaagc
aggagatcat
tagaagaaat
ctagccctga
cagccgegge
ctcgtctaag
tagctgatgg
atgtaactgc
cagtgaacct
ctaacgcaca
aatacccaca
aagtaactca
cattaggttt
aaagcggett
gtgeggttga
aactacttga
ttgaacgtat
acatcgatgce
gtgttgeteg
tctcaagtga
cagcgatgca
taatcaaacc
ctggtggcca
cagtcgctce
tgttagctga
ctaaaattga
tggtattgtt
ttgccaatga
aagtattgag
gtatgtttga
tgaatgaact
ctaaagatgc
aagttagtcg
ctttatcaaa
actttttagc
cttggatgag
tcggtttcga

tgtaacaagc
tgttgctgat
cgaccttggt
tactgattta
tgtaacctac
aaataatgct
agaacataag
ctctatcagt
cactgataat
attgcaacca
ggtgacttta
attggatgca
agcatctaag
agccgctaaa
tgatgatatc
aaacggttta
tattgectteg
tgctaacact
cacgttaact
taactcggta
tatagctaaa
cgaaccgagc
gtctttgatt
aatccaagct
agctgaatat
agctatcget
ccaattcatt
cggtttgtta
ctcgtcageg
gatcttaaat
ctttaactgg
ccaacgtggt
agccgctaat
tagctctgat
tttatcagat
caagactagt
tgaccacatg
tgatgcagca

agactataaa

4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
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ttgtttaaag
cctgtgacaa
ctgaaaagtg
ccacttaatg
aaagtaactg
ctgcagggca
ataaccgatg
gccaatgatt
agcttacctt
ttttatctge
cgttgtgata
caagtcagtg

<210>SEQ 1D
QIDKEZ:S8
<212>28% .p
WARPER /LN
<400> 731 : 2
Met Thr Glu
1

Asp

Asn Ile

Gly Val
35
Gln

Asn
Glu Glu
50
Leu Ala Gln
65
Ile

Ala Asp

Ser Ala Ile

Gln Ala
115
Ala

Gly

Val
130

Leu

Pro

Asp Glu

145
Gly

Tyr Asn

gtgtggtttt
gggcegtcaga
acggtaaacc
ctgtgaaggt
atgaagcaca
ttaagcagat
ttgcaacagc
tggtttatca
cggtgacaac
aacttaatgt
ttcaattgat
tcagtgacat

NO 21
83

RT
:Moritella
1
Leu Ala
5
Asp Arg
20
Ser Arg

Val Tle

Thr Asn

Val Lys
85
Glu Lys
100
Leu Asn

Val Ile

Ser Val

Val

Val

Val

Thr

Gln

70

Ser

Gln

Gln

Gly

Thr

tgatggcaat
acaggattct
tgtgtttcat
agaacttccg
agcgttatac
attaagttgt
taagcaggga
ggctatgttg
ggcttggact
tgttgagcat
tgctgetgat
tttgaacgat

marina

Ile Gly

Glu Arg
Thr
40
Met

Ser

Ala
55
Leu Asn

Ala Asp

Cys Ala

Val Ala
120
Met Asn
135

Ala Thr

150

Asn Val

Ala

Gly Phe

gaggegegeege
gaagtccgta
tatgcagcga
acattgacag
agcaatggca
gacgacaagg
tcetteeegt
gtctgggtgce
gtgtatcgtg
gatctattgg
atgcaattac

atgtcatga

Met Asp Ala
10

Ala Phe

25

Glu

Tyr

Ser Asn

Thr Val Leu

Ile Ala Asp
75
Gln Leu
90

Cys

Asp
Ser Val
105
Asp

Leu Val

Asn Ser Val

Ile Phe
155

Leu

Ser

Ala Ser

52

attaccaaat
ttgccgecaaa
caatattgtt
aaagtgttga
ccttgttcca
gcetgetatt
tagctgacaa
gcaaacaatt
aagtggttgt
gttcacgcecgg
ttgccgaagt

Lys Phe Ser

Glu Ala
30

Ser

Gly

Val Tle

45
Asn Ser Val
60
Ile

Ala Val

Val Val Gln

Val Ile Ala
110
Asn Gln
125

Leu

Asn

Asn Ser

140

Asp Glu Thr

Leu Ile Ala

ccaattgtcg
gatctttagce
agcaactcag
tagcaacaat
cggtgaaagt
ggcttgtcag
caatatcttt
tggtttaggt
agatgaagta
cagtaaagcc

gaaatcagcg

Gly Gln
15
Tyr Val

Asn Gly

Ser Leu
Leu
80

Ala

Leu

Ile
95
Asp Leu

Asp Cys

Arg His

Phe Asn
160

Ser Thr

7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7959
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Ala
Phe
Asp
Val
225
Ser
His
Phe
Arg
Met
305
Pro
Cys
Leu
Thr
Leu
385
Val
Thr
Ile

Ala

Leu
465

Phe
Ala
Thr
210
Gly
Glu
Thr
Ser
Tyr
290
Ser
Trp
Val
Gln
Glu
370
Arg
Gln
Gly
Ala
Val

450
Ala

Ala
Gln
195
Ala
Leu
Ser
Ala
Gln
275
Ile
Arg
Phe
Thr
Glu
355
Ser
Thr
Gly
Gln
Ala
435

Leu

Phe

Asn
180
Ser
Lys
Leu
Gln
Leu
260
Val
Pro
Trp
Pro
Ala
340
Leu
Lys
Asn
Asn
Leu
420
Asp

Ile

Ala

165
Ala

Gly
Thr
Glu
Gly
245
Ser
Ala
Ala
Arg
His
325
Asp
Val
Leu
Gly
Asp
405
Ser
Cys

Ala

Gly

Lys
Val
Ala
Val
230
Leu
Ser
Gly
Ile
Asn
310
Ala
Ser
Leu
Gln
Tyr
390
Glu
Thr
Tyr

Glu

Ile
470

Gln

Asn

Leu

215

Ser

Met

Ala

Leu

295

Ser

Asp

Tyr

Lys

Thr

375

Phe

Ala

Thr

Ala

Thr

455
Ala

Ala
200
Gln
Ala
Ser
Arg
Leu
280
Asp
Pro
Gly
Cys
Glu
360
Leu
Ala
Gln
Gly
Arg
440

Ala

Ser

Tyr
185
Gln
Gln
Val
Ala
Ser
2065
Lys
Trp
Phe
Ser
His
345
Thr
Glu
Ser
Leu
Ile
425
Asn

Glu

Val

53

170
Ile

Phe

Ala

Ala

Tyr

250

Val

Cys

Gln

Tyr

Ala

330

Ile

Val

Gln

Ser

Arg

410

Ser

Asp

Glu

Phe

Tyr

Asn

Ser

Asp

235

His

Thr

Val

Gln

Met

315

His

Leu

Leu

Asn

Glu

395

Thr

Thr

Leu

Asn
475

Ala
Val
Tle
220
Ser
His
Gly
Ile
Pro
300
Pro
Ile
Leu
Gln
Asn
380
Leu
Glu
Ile
Asn
Ser

460
Glu

Asn
Gly
205
Thr
Ala
Thr
Glu
Gly
285
Ser
Val
Ala
Gln
Asp
365
Pro
Ala
Leu
Ser
Lys

445

Asp

Ile
190

Asn
Ala
Ile
Gln
Gly
270
Leu
Asp
Asp
Ala
Glu
350
Asn
Val
Leu
Glu
Ile
430
Ala

Glu

Ala

175
Lys

Ile
Glu
Ala
Thr
255
Gly
His
Asn
Ala
Tyr
335
Asn
Asp
Ala
Ile
Thr
415
Lys
Tyr

Ile

Lys

Gly
Ser
Gln
Leu
240
Leu
Cys
Gln
Gln
Arg
320
Ser
Val
Leu
Asp
Tle
400
Tle
Gln
Ser

Thr

Glu
480
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Trp Lys Thr

Gln
Ile
Pro
Ser
545
Phe
Asn
Phe
Met
Gly
625
Leu
Val
Ala
Tyr
Pro
705
Ala
Tyr
Asn

Ser

Asp

Ala
Gly
Gln
530
Leu
Lys
Ile
Glu
Gly
610
Leu
Cys
Ala
Thr
Cys
690
Glu
Leu
Asp
Thr
Lys

770
Phe

Ala
Ala
515
Ile
Lys
Glu
Ala
Glu
595
Glu
Met
Gly
Asn
Tle
675
Thr
Ala
Asn
His
Lys
755

Ala

Pro

Pro
Asn

500
Thr

Asp
Leu
Glu
580
Val
Val
Ser
Glu
Gly
660
Glu
Tle
Cys
Met
Met
740

Met

Ile

Lys
485
Ser
Tyr
Gln
Thr
Lys
565
Ala
Phe
Ser
Ala
Leu
645
Thr
Gln
Tle
Gln
Ala
725
Val
Tyr

Ser

Leu

Gly

Thr

Val

Pro

Leu

550

Gln

Gly

Ala

Met

Arg

630

Arg

Phe

Val

Asn

Arg

710

Asn

Glu

Ser

His

Val

Ser
Gln
Gly
Val
535
Leu
Leu
Val
Val
Tyr
615
Leu
Thr
Glu
Glu
Thr
695
Val
Ala
Leu
Ser
Ser

775

Asn

Tyr
Asn
Leu
520
Ala
Asn
Asp
Gly
Lys
600
Ala
Ala
Leu
Gln
Tle
680
Pro
Ile
Ile
Tyr
Ser
760

Ile

Thr

Phe
Gly
505
Gly
Ala
Pro
Leu
Phe
585
Ala
Ala
Gln
Arg
Tle

665
Ala

Lys
His
His
745
Cys
Ala

Leu

54

Thr
490
Val
Arg
Leu
Arg
Asp
570
Ala
Asp
Leu
Ser
Gln
650
Trp
Ser
Ser
Asn
Ser
730
Met
Tyr

Lys

His

Ala

Thr

Asp

Ala

Ser

555

Leu

Phe
Gly
Asn
635
His
Glu
Ala
Leu
Leu
715
Ala
Asp
Leu

Cys

Asp

Gln
Phe
Leu
Asp
540
Ile
Arg
Val
Ala
Cys
620
Thr
Trp
Thr
Asp
Leu
700
Gly
Pro
Val

Pro

Leu
780

Pro
Met
Phe
525
Asp
Ser
Gly
Phe
Thr
605
Trp
Phe
Gly
Tyr
Glu
685
Leu
Val
Ala
Thr
Ile
765

Cys

Gly

Ala
Tyr
510
His
Ile
Arg
Asn
Thr
590
Gly
Gln
Asn
Met
Thr
670
Asp
Ala
Arg
Tyr
Pro
750
Pro

Asp

Ala

Asn
495
Pro
Leu
Gly
His
Leu
575
Lys
Tyr
Gln
His
Asp
655
Ile
Arg
Gly
Ala
Ala
735
Arg
Gln

Val

Arg

Lys

Gly

Phe

Glu

Ser

560

Ala

Val

Ser

Pro

Gln

640

Asp

Lys

Val

Tyr

Met

720

Glu

Ile

Arg

Val

Val
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785 790 795 800
Phe Ile Glu Met Gly Pro Gly Arg Ser Leu Cys Ser Trp Val Asp Lys
805 810 815
Ile Leu Val Asn Gly Asp Gly Asp Asn Lys Lys Gln Ser Gln His Val
820 825 830
Ser Val Pro Val Asn Ala Lys Gly Thr Ser Asp Glu Leu Thr Tyr Ile
835 840 845
Arg Ala Ile Ala Lys Leu Ile Ser His Gly Val Asn Leu Asn Leu Asp
850 8hbbh 860
Ser Leu Phe Asn Gly Ser Ile Leu Val Lys Ala Gly His Ile Ala Asn
865 870 87H 880
Thr Asn Lys
<210>SEQ ID NO 22
211K ¥ 2652
<212>2874 : DNA
1>HEMAE :Moritel la marina
<400> 731 : 22
atgacggaat tagctgttat tggtatggat gctaaattta gcggacaaga caatattgac 60
cgtgtggaac gcgetttecta tgaaggtget tatgtaggta atgttagecg cgttagtacce 120
gaatctaatg ttattagcaa tggcgaagaa caagttatta ctgccatgac agttcttaac 180
tctgtcagtc tactagcgca aacgaatcag ttaaatatag ctgatatcge ggtgttgetg 240
attgctgatg taaaaagtgc tgatgatcag cttgtagtcc aaattgcatc agcaattgaa 300
aaacagtgtg cgagttgtgt tgttattget gatttaggec aagcattaaa tcaagtagcet 360
gatttagtta ataaccaaga ctgtcctgtg gctgtaattg gcatgaataa ctcggttaat 420
ttatctcgtec atgatcttga atctgtaact gcaacaatca gctttgatga aaccttcaat 480
ggttataaca atgtagctgg gttcgegagt ttacttatcg cttcaactge gtttgeccaat 540
gctaagcaat gttatatata cgccaacatt aagggecttcg ctcaatcggg cgtaaatget 600
caatttaacg ttggaaacat tagcgatact gcaaagaccg cattgcagca agctagcata 660
actgcagagc aggttggttt gttagaagtg tcagcagtcg ctgattcgge aatcgecattg 720
tctgaaagcc aaggtttaat gtctgettat catcatacge aaactttgeca tactgcatta 780
agcagtgcecce gtagtgtgac tggtgaagge gggtgttttt cacaggtcge aggtttattg 840
aaatgtgtaa ttggtttaca tcaacgttat attccggcga ttaaagattg gcaacaaccg 900
agtgacaatc aaatgtcacg gtggcggaat tcaccattct atatgcctgt agatgectcga 960
ccttggttee cacatgetga tggetctgea cacattgecg cttatagttg tgtgactget 1020
gacagctatt gtcatattct tttacaagaa aacgtcttac aagaacttgt tttgaaagaa 1080
acagtcttge aagataatga cttaactgaa agcaagcttc agactcttga acaaaacaat 1140
ccagtagctg atctgecgecac taatggttac tttgcatcga gegagttage attaatcata 1200
gtacaaggta atgacgaagc acaattacgc tgtgaattag aaactattac agggcagtta 1260



CN 101415822 B

JE3

5 %*

28/68 1L

agtactactg
aatgatacta
aaagaaataa
tggaaaaccc
agcacacaga
gggegtgatce
gacattggcg
tttaaagaac
gceggtgteg
gctgactttg
tggcagcaac
ctttgcggeg
acgttcgagce
gcctetgeag
ttagccggtt
gcattgaata
gttgagctat
tgttatttac
tgtgatgtgg
ttcattgaaa
ggcgatggeg
accagtgatg
ttgaatttag

acgaacaaat

gcataagtac
acaaagccta
ccttggegtt
cgaagggeag
atggtgtcac
tatttcatct
aaagtctaaa
tcaagcagtt
gttttgettg
ctacaggtta
cgggattgat
agttaagaac
agatctggga
atgaagatcg
atccagaagc
tggcgaacge
accatatgga
cgattccaca
tggatttcce
tgggtccagg
ataataaaaa
aacttactta

atagcttgtt
ag

<210>SEQ ID NO 23
Q1K E:2011
<212>Z8 AL . PRT
1WA Moritel la
<400> /7 %1: 23

Met Glu Asn Ile Ala Val Val Gly Ile

1

Gln Ala Pro Asp Gln Phe Trp Gln Gln
25
Arg Ser Lys Ala Thr Ala Val Gln Met

35

Thr Ala Asn Lys Gly Asp Thr Asp Lys

50

Tyr Ile Ser Asp Phe Asn Phe Asp Ala

5

20

tatcagtatt
tagcgcagtg
tgctggtate
ttattttacc
cttcatgtac
attcccacag
agatacttta
ggatctggac
tgtgtttacc
tagcatgggt
gagtgctcge
actacgtcag
aacctatacc
tgtgtattge
ctgtcagcga
aattcacagc
tgttactcca
acgcagcaaa
acgtttggtt
tcgttcgtta
gcaaagccaa
tattcgtgeg
taacgggtca

marina

40

95

aaacagatcg
cttattgccg
gctagegtgt
gcgeagecetg
ccaggtattg
atttatcagc
cttaatccac
ctgecgeggta
aaggtatttg
gaagtaagca
cttgcacaat
cattggggca
attaaggcaa
accattatca
gtcattaaga
gcgecagett
cgtattaata
gcgatttece
aataccttac
tgtagctggg
catgtatctg
attgctaagt
atcctggtta

Ala Asn
10

Leu Leu
Gly Val
Phe Tyr

Ser Gly

56

cagcagactg
agactgctga
ttaatgaaga
caaataaaca
gtgctacata
ctgtagcgge
gcagtattag
acttagccaa
aagaagtctt
tgtatgcagce
cgaatacctt
tggatgatgt
cgattgaaca
atacacctga
atttaggtgt
atgccgaata
ccaagatgta
acagtattgc
atgacaaagg
tagataagat
ttcctgtgaa
taattagtca

aagcaggceca

Leu

Glu

30

Asp

45

Cys
60

Tyr

ttatgcccgt
agagttaagc
tgctaaagaa
ggctgctaac
tgttggttta
tttagccgat
tcgtcatage
tatcgctgaa
tgccgttaaa
actaggctgce
taatcatcaa
agctaacggt
ggtcgaaatt
tagcttgttg
gcgtgcaatg
cgatcatatg
ttcaagctca
taaatgtttg
tgcgegggta
cttagttaat
tgccaaaggce
tggcgtgaat

tatagcaaac

Phe Pro Gly Ser

15

Gln Gln Asp Cys

Pro Ala Lys Tyr

Val His Gly Gly

Gln Leu Asp Asn

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2652
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65
Asp

Thr

Glu

Ser

Leu

145

Pro

Ala

Asp

Tyr

Ala

225

Tyr

Leu

Asp

Ala

305

Asp

Lys

Val

Leu

Tyr
Lys
Asn
Asn
130
Lys
Lys
Leu
Ala
Leu
210
Ala
Pro
Phe
Ala
Leu
290
Gly
Pro
Gly

Asn

Leu
370

Leu
Gln
Cys
115
Gln
Ala
Lys
Ile
Ala
195
His
Asp
Ala
Ala
Val
275
Ser
Gln
Ser
Asp
Asn

355
Thr

Ala
Ala
100
Gly
Leu
Val
Thr
Ala
180
Cys
Thr
Pro
Asn
Gly
260
Arg
Asn
Val
Thr
Asn

340

Ala

Gly
85

Leu
Val
Phe
Leu
His
165
Gln
Ala
Gly
Met
Asn
245
Glu
Asp
Asp
Leu
Val
325
Val

Pro

Ala

70

Leu
Thr
Ile
Met
His
150
Ala
Ala
Ser
Lys
Phe
230
Val
Gly
Gly
Gly
Val
310
Asp
Glu

Leu

Gly

Asp
Asp
Leu
Pro
135
Pro
Asp
Ala
Ser
Ala
215
Val
His
Ala
Asp
Lys
295
Tyr
Tyr
Leu

Leu

Met
375

Ala

Gly

120

Leu

Asp

Asn

Gly

200

Asn

Asn

Ala

Gly

His

280

Gly

Glu

Ile

Arg

360

Pro

Leu
Gly
105
Asn
Tyr
Phe
Ala
Leu
185
Tyr
Met
Met
Pro
Met
265

Tle

Glu

Glu
Ser
345

Ser

Gly

57

Asn
90

Tyr
Leu
His
Gln
Leu
170
Gly
Ser
Met
Gly
Phe
250
Met
Tyr
Phe
Ala
Cys
330
Met

Val

Met

75
Gln

Trp

Ser

Gln

Leu

155

Val

Gly

Val

Leu

Phe

235

Asp

Val

Ala

Val

315

His

Glu

Thr

Trp
Gly
Phe
Val
140
Thr
Ala
Ser
Lys
Ala
220
Ser
Gln
Leu
Ile
Leu
300
Ala
Ala
Thr

Ser

Lys
380

Ser
Pro
125
Val
His
Gly
His
Leu
205
Gly
Ile
Asn
Lys
Ile

285

Ser

Thr
Phe
Asn

365
Ala

Leu
Thr
110
Thr
Asp
Tyr
Tyr
Phe
190
Ala
Ala
Phe
Ser
Arg
270
Lys
Pro
Ala
Gly
Phe
350

Leu

Met

95
Ala

Lys

Asn

Thr

Pro

175
Ala

Val
Gln
Gln
255
Gln

Gly

Asn

Thr
335

Ser

Leu

80
Val

Leu
Ser
Ala
Ala
160
Ala
Leu
Asp
Ser
Ala
240
Gly
Ser
Gly
Thr
Val
320
Pro
Arg
His

Ala
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Leu Gly Lys

385
Gln

Val
Ala
Leu
Pro
465
Ala
Thr
Ala
Tyr
Asn
545
Ala
Ala
Gly
Gly
Lys
625
Ile
Gly

Val

Ile

Ser

Ser

Gln
450
Arg
Ser
Phe
Asn
Val
530
Glu

Asp

Val

Ile
610
Asp
Gly
Pro

Glu

Ile

Lys

Val
435
Gln
Glu
Asn
Arg
Val
515
Glu
Lys
Asn
Leu
Val
595
Asn
Gly
Asn
Ala
Leu

675
Ala

Gly
Asn
Pro
420
Ser
Pro
Pro
Leu
Glu
500
Met
Gln
Asp
Ala
Val
580
Asn
Leu
Val
Ile
Ile
660

Ala

Ala

Leu
Gly
405
Thr
Val
Thr
Leu
Ala
485
Leu
Gln
Leu
Cys
Ala
565
Ala
Leu
Thr
Ala
Met
645
Thr

Glu

Val

Ile
390
Tyr
Thr
Phe
Gln
Ala
470
Gln

Pro

Ser

Leu
550
Lys
Met
Thr
Val
Ser
030
Ala
Val

Asn

Asp

Pro

Phe

Pro

Gly

Thr

455

Ile

Phe

Glu

Leu

Ile

235

Ile

Asp

Gly

Thr

Glu

615

Ala

Ser

Ser

Leu

Leu

Ala
Thr
Gly
Phe
440

Leu

Ile

Gln
Gln
520
Asp
Pro
Gly
Met
Gln
600
Gln
Ala
Arg
Ala
Phe

680

Ser

Thr Tle Asn

Gly
Ala
425
Gly
Glu
Gly
Thr
Arg
505
Leu
Phe
Gln
Gly
Glu
585
Ile
Arg
Gln
Ile
Glu

0665
Gln

58

Glu
410
Lys
Gly
Thr
Met
Leu
490
Trp
Arg
Leu
Gln
Leu
570
Leu
Glu
Glu
Leu
Ser
650
Glu

Thr

Ser

395
Gln

Ala

Ser

Asn

Asp

475

Leu

Lys

Lys

Arg

Leu

555

Val

Glu

Asp

Glu

Asn

635

Ala

Asn

Ser

Ile

Leu

Met

Asn
Phe
460
Ser
Asn
Gly
Ala
Phe
540
Met
Glu
Leu
Ser
Leu
620
Gln
Leu
Ser

Asp

Glu

Lys

Pro

Lys

Ala

445

Ser

His

Asn

Met

Pro

525

Met

Gly

His

Leu

605

Thr

Tyr

Trp

Val

Val

685

Asn

Gln
Thr
Pro
430
His
Val
Phe
Asn
Glu
510
Lys
Val
Met
Arg
Gln
590
Leu
Asn
Thr
Asp
Tyr
670

Glu

Ile

Pro
Thr
415
Arg
Leu
Ala
Gly
Gln
495
Ser
Gly
Pro
Gln
Asn
575
Tyr
Gln
Tle
Ser
Phe
655
Arg

Ala

Thr

Leu
400
Thr
Thr
Val
Lys
Ser
480
Asn
Asn
Ser
Pro
Val
560
Val
Arg
Gln
Ala
Phe
640
Ser
Cys

Val

Leu
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Arg
705
Gly
Gln
Ser
Ser
Lys
785
Glu
Ala
Asn
Thr
His
865
Ile
Ser
Gly
Leu
Asn
945
His
Ser

Ile

690
Gln

Pro
Gln
Ser
Phe
770
Ala
Ala
Leu
Ile
Ala
850
Ile
Leu
Gly
Gly
His
930
Gln
Ala

Asn

Ala

His
Val
Trp
Gln
755
Ala
Leu
His
Pro
Gly
835
Leu
Ala
Ser
Met
Gln
915
Ala
Pro
Thr

Ile

Pro
995

Asn

Leu

740

Val

Pro

Thr

Ala

Thr

820

His

Leu

Ile

Ser

Ala

900

Leu

Tle

Val

Asn

Gln

980

Asn

Glu
725
Val
Thr
Gly
Leu
Ser
805
Leu
Thr
Leu
Asn
Ser
885

Lys

Tle

Met
Glu
965
Ala

Gln

Pro
710
Ser
Gly
Ala
Ser
Ala
790
Gly
Tyr
Phe
Asp
Gly
870
Ala
Gln
Ser
Ala
Met
950
Tyr

Ser

Val

095
Val

Ser
Glu
Asp
Asn
775
Gly
Phe
Pro
Asn
Gln
855
Leu
Gln
Arg
Asn
Gln
935
Asp
Val
His

Gln

Asn
Ser
Gly
Gln
760
Ala
Ile
Ser
Ser
Ala

840

Asn

Ala
Pro
Ala
920
Phe

Asn

Val

Glu

Val

Ala

745
Val

Ser

Ala

Ala

825

Ser

Thr

His

Gln

905

Ile

Ala

Leu

Thr

Thr
730
Ala
Tyr
Ala
Ala
Glu
810
Ser
Gly
Ser
Asp
Gln
390
Leu
Val
Gly

Lys

Gly
970

Gly
715
Asn
Ala
Ala
Tle
Ala
795
Asn
Ile
Met
Gln
Asn
875
Val
Val
Asn
Lys
Pro

955
Ala

700

Ser

Asn

Ile

Arg

Thr

780

Asp

Asn

Ser

Ala

Asp

860

Ser
Ala
Lys
Ser
His
940

Gln

Ala

Val GIn Ala Ser Ser

Asn Met Gln Ala Thr Ala Ala Ala Val

1000

985

59

Val
Ile
Val
Ile
765
Ile
Val
Ala
Ser
Ser
845
Gln
Cys
Pro
Thr
Ala
925
Leu

Gly

Asn

Ser
Leu
Val
750
Asp
Ala
Ala
Glu
Val
830
Ile
Lys
Ala
Ala
Ile
910
Ser
Asn

Ile

Thr

Glu
Asp
735
Lys
Ala
Ala
Ser
Lys
815
Lys
Ile
Ser
His
Pro
895
Lys
Ser
Lys

Ser

Gln
975

His Ala Gln

990

1005

Cys
720
Gln
Pro
Val
Asp
Val
800
Thr
Ala
Lys
Lys
Leu
880
Val
Leu
Ser
Val
Ala
960

Ala

Glu
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Ser

Ala

Gln

Arg

Thr

Thr

Thr

Leu

Gly

Gln

Gln

Phe

Arg

Leu

Glu

Ile

Leu

Val

Ala

Tyr

Ser
1010
Pro
1025
Ile
1040
Leu
1055
Lys
1070
Ala
1085
Pro
1100
Thr
1115
Phe
1130
Leu
1145
Ala
1160
Gly
1175
Leu
1190
Asp
1205
Tyr
1220
Pro
1235
Ile
1250
Tyr
1265
Phe
1280
Ala

Pro

Ser

His

Ala

Leu

Ser

Leu

Ser

Gln

Ile

Asp

Ala

Pro

Ala

Asp

Trp

Ser

Arg

Gly

Arg

Leu

Val

Gln

Ala

Ser

Thr

Thr

Thr

Ile

Glu

Leu

Glu

Thr

Lys

Val

Ser

Tyr

Leu

Gly

Asn

Ser

Val

Gln

Gln

Tle

Ser

Leu

Glu

Lys

Val

Tyr

Ser

Val

Pro

Val

Ile

Leu

Asp

Gln

Gly

Ala

Gln

Asn

Val

Ala

Gly

Tyr

Glu

Asn

Asp

His

Val

Ala

Gly

Asp

Thr

Glu

His
1015
Val
1030
Ser
1045
Asn
1060
Thr
1075
Thr
1090
Ser
1105
Lys
1120
Pro
1135
Asn
1150
Phe
1165
Ile
1180
Tyr
1195
Glu
1210
Asp
1225
Val
1240
Ile
1255
Cys
1270
Leu
1285
Gln

Gln

Thr

Thr

Leu

Gly

Val

Asn

Ala

Val

Ala

Ile

Leu

Tyr

Ala

Glu

Asp

Glu

Arg

Leu

His

Val

His

Ser

Ser

Leu

Ala

Gln

Gly

Pro

Glu

Asp

Leu

Pro

Ser

Phe

Leu

Tyr

Leu

60

Thr

Lys

Lys

Gln

Asp

Thr

Pro

Ala

Tyr

Glu

Gly

Gly

Val

Lys

Phe

Gly

Gln

Thr

Glu

Phe

Ala

His

Ala

Leu

Asn

Asn

Val

Ala

Asn

Asn

Asp

Tyr

Thr

Ser

Leu

Gln

Ala

Phe

Ile

Phe

Gln
1020
Lys
1035
Phe
1050
Val
1065
Thr
1080
Pro
1095
Val
1110
Ala
1125
Tyr
1140
Val
1155
Ile
1170
Ser
1185
Arg
1200
Tyr
1215
Ile
1230
Cys
1245

1260
Leu
1275
His
1290
Phe

Pro

Ala

Leu

Glu

Ser

Val

Ala

Thr

Pro

Ile

Gly

Arg

Val

Met

Asp

Asp

Gly

Glu

Ile

His

Val

Ser

Glu

Leu

Asn

Ser

Thr

Gln

Pro

Tyr

Lys

Arg

Thr

Gly

Leu

Glu

Glu

Asp

Tyr

Ala

Asn

Ser

Gln

Asn

Ala

Asn

Ala

Leu

Asp

Val

Val

Glu

Thr

Gln

Met

Arg

Met

Ser

Asp
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Cys

Ala

Ile

Ser

Tyr

Phe

Phe

Asp

Lys

Gly

Gln

Val

Val

Tyr

Met

Asp

Ser

Ile

Asn

1295
Tyr
1310
Gly
1325
His
1340
Ser
1355
Asn
1370
Gly
1385
Ser
1400
Pro
1415
Asp
1430
Asp
1445
Met
1460
Asn
1475
Arg
1490
Arg
1505
Lys
1520
Phe
1535
Asp
1550
Thr
1565
Ser
1580

Val

Phe

Asn

Phe

Asp

Pro

Ser

Thr

Leu

Gln

Ala

Asn

Cys

Met

Ala

Lys

Tyr

Ala

Ala

Gly

Phe

Asp

Thr

Met

Gln

Glu

Gly

Asp

Val

Met

Ala

Arg

Glu

Asn

Asn

Pro

Pro

Asp

Asp

Thr

Lys

Pro

Met

Tyr

Lys

Gly

Pro

Met

Phe

Arg

Gly

Val

Ile

Leu

Val

Val

Leu

Asp

Asp

Leu

Asp

Phe

His

Glu

Ala

Phe

Phe

Gln

Thr

Asp

Ser

Thr

Ala

Asp

1300
Lys
1315
Glu
1330
Lys
1345
Leu
1360
Leu
1375
Gln
1390
Leu
1405
Trp
1420
His
1435
Gly
1450
Met
1465
Gln
1480
Val
1495
Ala
1510
Ile
1525
Val
1540
Leu
1555
Ser
1570
Glu
1585

Val

Glu

Ala

Gln

Val

Gly

Met

Gly

Trp

Ser

Leu

Pro

Leu

Met

Leu

Met

Pro

Val

Arg

Leu

Leu

Glu

His

Asn

Gly

Ile

Leu

Tyr

Leu

Ser

Leu

Pro

Gly

Leu

Ile

Ser

Ala

Gly

61

Ile

Ser

Phe

Asn

Gly

Arg

Glu

Gly

Phe

Met

Leu

Pro

Gln

Met

Asp

Ser

Asn

Pro

Val

Met

Asp

Ser

Arg

Asn

Arg

Leu

Pro

Ser

Gly

Arg

His

Glu

Val

Ala

Glu

1305
Arg
1320
Gly
1335
Asn
1350
Gly
1365
Val
1380
Pro
1395
Ile
1410
Leu
1425
Cys
1440
Glu
1455
Met
1470
Glu
1485
Asn
1500
Pro
1515

1530
Gln
1545
Ala
1560
Ser
1575
Pro
1590

Asn

Lys

Ala

Gln

Ala

Ser

Thr

Glu

His

Gly

His

Ser

Thr

Gln

Val

Asp

Leu

Ser

Phe

Gly

Gly

Val

Tyr

Ser

Leu

Lys

Gly

Phe

Cys

Thr

Gln

Leu

Pro

Val

Glu

Lys

Pro

Lys

Val

Lys

Asp

Lys

Ile

Gln

Lys

Gly

Asn

Thr

Thr

Phe

Val

His

Ala

Ala

Phe
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Pro

Lys

Val

Trp

Gly

Pro

Gly

Tyr

Glu

Pro

Pro

Leu

Ser

Ser

Gly

Gln

Asp

Asn

Tyr

Val

Glu
1595
Ser
1610
Ala
1625
His
1640
Pro
1655
Cys
1670
Glu
1685
Tyr
1700
Asn
1715
Asn
1730
Glu
1745
Leu
1760
Val
1775
Phe
1790
Lys
1805
Leu
1820
Asn
1835
Gln
1850
Lys
1865
Val

Arg

Lys

Gly

Met

Asp

Gly

Arg

Val

Trp

Gly

Lys

Lys

Leu

Thr

Ala

Gly

Asn

Ser

Leu

Glu

Pro

Gly

His

Phe

Phe

Asp

Leu

Pro

Met

Phe

Asp

Gln

Val

Phe

Val

Ile

Thr

Leu

Ala

Gly

Leu

Val

His

Glu

Asp

Leu

Asp

Glu

Pro

Ile

Leu

Ile

Ser

Asp

Phe

Asp

Pro

Ala

Gly

Gly

Met

Thr

Arg

Phe

Val

Gln

Leu

Asp

Tyr

Ser

Phe

Asp

Thr

Met

Gly

Asn

Ala

Leu

Gly

Gly

Arg Val Glu

1600
Pro
1615
Val
1630
Ala
1645
Tyr
1660
Val
1675
Lys
1690
Ala
1705
Ser
1720
Gly
1735
Phe
1750
Leu
1765
Ala
1780
Ser
1795
Tyr
1810
Gly
1825
Ala
1840
Tyr
1855
Gln
1870
Lys

Ile

Pro

Thr

Glu

Val

Asn

Trp

Leu

Tyr

Arg

Arg

Tle

Val

Phe

Lys

Asn

Lys

Met

Ala

Lys

Asn

Gly

Gly

Thr

Pro

Tyr

Ile

Met

Asn

Gly

Ala

Asp

Ser

Thr

Ile

Ala

Asn

Gly

62

Ser

His

Gln

Asn

Arg

Gln

Ser

Phe

Met

Gly

Leu

Lys

Gly

Gly

Gly

Thr

Asp

Pro

Phe

Val

Asp

Phe

Ala

Ile

Ile

Val

Ser

Thr

Glu

Thr

Asp

Thr

Gly

Glu

Glu

Asn

Val

Val

Ile

Ala

Leu
1605
Glu
1620
Pro
1635
Ser
1650
Pro
1665
Val
1680

1695
Lys
1710
Ile
1725
Thr
1740
Gly
1755
Ile
1770
Ala
1785
Leu
1800
Ser
1815
Ala
1830
Phe
1845
Asp
1860
Asp
1875
Tyr

Ser

Ala

Phe

Asn

Pro

Glu

Val

Asn

Ala

Leu

Ser

Val

Ile

Phe

Leu

Trp

Asp

Lys

Thr

Val

Ala

Pro

Thr

Arg

Val

Ala

Ser

Leu

Gly

Asn

Ile

Tyr

Thr

Phe

Leu

Pro

Val

Tyr

Pro

Ala

Pro

Phe

Thr

Gln

Glu

His

Gln

Thr

Lys

Gln

Thr

Asn

Val

Thr

His

Ser

Gly
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1880
Glu Arg
1895
His Gln
1910
Ile Glu
1925
Lys Phe
1940
Trp Lys
1955
Leu Asp
1970
Arg lle
1985
Tyr Glu
2000

<210>SEQ ID NO 24

Thr

Asp

Leu

Ala

Tyr

Val

Val

Val

Ile

Pro

Met

Asn

Arg

His

Gly

Q211>KJF:6036
<212>Z57 . DNA

213>EYAE Moritella

<400> 741 : 24

atggaaaata
caattttgge
atgggcecgttg
gtgcacggceg
gattatttag
cttaccgatg
aatttgtcat
gttgataatg
ccgaaaaaaa
caagcggcegg
tatagcgtta
ggtgeggtat
tacccagcta
gaaggcgegg
atttacgcca

agcccgaaca

Asp

Val

Gln

Pro

1le

Asp

Asn

ttgcagtagt
agcaattget
atcctgctaa
gttacatcag
ccggtttaga
cgggttattg
tceccaactaa
ccttaaaggce
cacatgctga
gtcttggteg
agttagcgtg
ctgcagcaga
acaatgtaca
gcatgatggt
ttattaaagg

ccaagggcca

1885
Ala Asp
1900
Met Pro
1915
Thr Tyr
1930
Arg Phe
1945
Gln Ile
1960
Thr Glu
1975
Ala Asn
1990
Ile Val
2005

marina

Asp

Gly

Ala

Tle

Thr

Ile

Leu

Leu

aggtattget

tgaacaacaa

atataccgcc
tgatttcaat
tgaccttaat

gggcagtact

atcatctaat

ggtattacat

caatgcatta
ttcacatttt

tgattacctg
tcctatgtte
tgceeegttt

attgaaacgt

cggegeatta

agtattagta

Trp

Ser

Leu

Ala

Pro

Val

Ser

Ser

63

Phe

Leu

Lys

Pro

Leu

Asn

Lys

Ile

aatttgttcce
gattgccgea
aacaaaggtg
tttgatgett
caatgggggc
gcactagaaa
cagctgttta
cctgatttte
gtagcaggtt
gcactggatg
catacgggta
gtaaatatgg
gaccaaaatt
caaagtgatg
tcgaatgacg
tatgaacgtg

1890
Phe Arg
1905
Gly Val
1920
Asn Asp
1935
Met Thr
1950
Asn Lys
1965
Asp Ala
1980
Asp Gly
1995
Val Glu
2010

Tyr

Glu

Leu

Gln

Gln

Gly

Leu

Ala

cgggctcaca
gtaaggcgac
acacagataa
caggttatca
tttatgttac
actgtggtgt
tgectttgta
aattaacgca
atccagctgce
cggettgtge
aagccaacat
gtttctecgat
cacaaggtct
cagtacgtga
gtaaaggcga
cttatgccga

His Phe

Ala Ile

Gly Gly

Val Asp

Met Ser

Glu Val

Arg lle

agcaccggat
cgctgttcaa
attttactgt
actcgataat
gaaacaagcc
gattttaggt
tcatcaagtt
ttacacggca
attgatcgcg
ttcatcttgt
gatgcttget
attccaagct
atttgccecggt
tggtgatcat
gtttgtatta
tgcagatgtt

60
120
180
240
300
360
420
480
540
600
660
720
780
840

900

960
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gacccgagta cagttgacta tattgaatgt catgcaacgg gcacacctaa gggtgacaat 1020
gttgaattge gttcgatgga aacctttttc agtcgecgtaa ataacaaacc attactgggce 1080
tcggttaaat ctaaccttgg tcatttgtta actgecgetg gtatgectgg catgaccaaa 1140
gctatgttag cgctaggtaa aggtcttatt cctgcaacga ttaacttaaa gcaaccactg 1200
caatctaaaa acggttactt tactggcgag caaatgccaa cgacgactgt gtcttggceca 1260
acaactccgg gtgccaagge agataaaccg cgtaccgcag gtgtgagegt atttggtttt 1320
ggtggcagca acgcccattt ggtattacaa cagccaacge aaacactcga gactaatttt 1380
agtgttgcta aaccacgtga gecectttgget attattggta tggacageca ttttggtagt 1440
gccagtaatt tagcgcagtt caaaacctta ttaaataata atcaaaatac cttccgtgaa 1500
ttaccagaac aacgctggaa aggcatggaa agtaacgcta acgtcatgea gtcgttacaa 1560
ttacgcaaag cgcctaaagg cagttacgtt gaacagctag atattgattt cttgegtttt 1620
aaagtaccge ctaatgaaaa agattgettg atcccgecaac agttaatgat gatgcaagtg 1680
gcagacaatg ctgcgaaaga cggaggtcta gttgaaggtc gtaatgttge ggtattagta 1740
gecgatgggca tggaactgga attacatcag tatcgtggtc gegttaatct aaccacccaa 1800
attgaagaca gcttattaca gcaaggtatt aacctgactg ttgagcaacg tgaagaactg 1860
accaatattg ctaaagacgg tgttgcctecg getgecacage taaatcagta tacgagtttce 1920
attggtaata ttatggcgtc acgtatttcg gegttatgge atttttectgg tcctgetatt 1980
accgtatcgg ctgaagaaaa ctctgtttat cgttgtgttg aattagctga aaatctattt 2040
caaaccagtg atgttgaage cgttattatt getgetgttg atttgtetgg ttcaattgaa 2100
aacattactt tacgtcagca ctacggtcca gttaatgaaa agggatctgt aagtgaatgt 2160
ggtccggtta atgaaagcag ttcagtaacc aacaatattc ttgatcagca acaatggcetg 2220
gtgggtgaag gecgecagegge tattgtegtt aaaccgtcat cgcaagtcac tgetgaccaa 2280
gtttatgcge gtattgatge ggtgagtttt geccecctggta gcaatgegaa agcaattacg 2340
attgcagcgg ataaagcatt aacacttget ggtatcagtg ctgectgatgt agectagtgtt 2400
gaagcacatg caagtggttt tagtgccgaa aataatgctg aaaaaaccge gttaccgact 2460
ttatacccaa gcgcaagtat cagttcggtg aaagccaata ttggtcatac gtttaatgec 2520
tcgggtatgg cgagtattat taaaacggeg ctgetgttag atcagaatac gagtcaagat 2580
cagaaaagca aacatattge tattaacggt ctaggtcgtg ataacagctg cgegecatcett 2640
atcttatcga gttcagcgea agcegecatcaa gttgecaccag cgectgtate tggtatggcece 2700
aagcaacgcc cacagttagt taaaaccatc aaactcggtg gtcagttaat tagcaacgeg 2760
attgttaaca gtgcgagttc atctttacac gectattaaag cgecagtttge cggtaagceac 2820
ttaaacaaag ttaaccagcc agtgatgatg gataacctga agccccaagg tattageget 2880
catgcaacca atgagtatgt ggtgactgga gctgctaaca ctcaagcttc taacattcaa 2940
gcatctcatg ttcaagecgtc aagtcatgeca caagagatag caccaaacca agttcaaaat 3000
atgcaagcta cagcagccge tgtaagttca cccctttcte aacatcaaca cacagcegeag 3060
cccgtagegg caccgagegt tgttggagtg actgtgaaac ataaagcaag taaccaaatt 3120
catcagcaag cgtctacgca taaagcattt ttagaaagtc gtttagctge acagaaaaac 3180
ctatcgcaac ttgttgaatt gcaaaccaag ctgtcaatcc aaactggtag tgacaataca 3240
tctaacaata ctgcgtcaac aagcaataca gtgctaacaa atcctgtatc agcaacgcca 3300
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ttaacacttg tgtctaatge gcctgtagta gegacaaacc taaccagtac agaagcaaaa 3360
gcgcaagcag ctgctacaca agetggtttt cagataaaag gacctgttgg ttacaactat 3420
ccaccgctge agttaattga acgttataat aaaccagaaa acgtgattta cgatcaagct 3480
gatttggttg aattcgctga aggtgatatt ggtaaggtat ttggtgctga atacaatatt 3540
attgatgget attcgegteg tgtacgtctg ccaacctcag attacttgtt agtaacacgt 3600
gttactgaac ttgatgccaa ggtgcatgaa tacaagaaat catacatgtg tactgaatat 3660
gatgtgectg ttgatgcace gttcttaatt gatggtcaga tccettggte tgttgeegte 3720
gaatcaggee agtgtgattt gatgttgatt tcatatatcg gtattgattt ccaagcgaaa 3780
ggcgaacgtg tttaccgttt acttgattgt gaattaactt tccttgaaga gatggetttt 3840
ggtggegata ctttacgtta cgagatccac attgattcgt atgecacgtaa cggegagcaa 3900
ttattattct tcttccatta cgattgttac gtaggggata agaaggtact tatcatgegt 3960
aatggttgte ctggtttett tactgacgaa gaactttctg atggtaaagg cgttattcat 4020
aacgacaaag acaaagctga gtttagcaat gctgttaaat catcattcac gccgttatta 4080
caacataacc gtggtcaata cgattataac gacatgatga agttggttaa tggtgatgtt 4140
gccagttgtt ttggtccgeca atatgatcaa ggtggecgta atccatcatt gaaattctcg 4200
tctgagaagt tcttgatgat tgaacgtatt accaagatag acccaaccgg tggtcattgg 4260
ggactaggcce tgttagaagg tcagaaagat ttagaccctg agcattggta tttccettgt 4320
cactttaaag gtgatcaagt aatggctggt tcgttgatgt cggaaggttg tggccaaatg 4380
gcgatgttct tcatgectgtec tcttggtatg cataccaatg tgaacaacgce tcgtttccaa 4440
ccactaccag gtgaatcaca aacggtacgt tgtcgtggge aagtactgec acagcegcecaat 4500
accttaactt accgtatgga agttactgcg atgggtatge atccacagece attcatgaaa 4560
gctaatattg atattttget tgacggtaaa gtggttgttg atttcaaaaa cttgagegtg 4620
atgatcagcg aacaagatga gcattcagat taccctgtaa cactgccgag taatgtggeg 4680
cttaaagcga ttactgcacc tgttgecgtca gtagcaccag catcttcacc cgctaacage 4740
gcggatctag acgaacgtgg tgttgaaccg tttaagtttc ctgaacgtcc gttaatgegt 4800
gttgagtcag acttgtctge accgaaaagc aaaggtgtga caccgattaa gcattttgaa 4860
gcgeetgetg ttgetggteca tcatagagtg cctaaccaag caccgtttac accttggeat 4920
atgtttgagt ttgcgacggg taatatttct aactgtttcg gtecctgattt tgatgtttat 4980
gaaggtcgta ttccacctcg tacaccttgt ggecgatttac aagttgttac tcaggttgta 5040
gaagtgcagg gcegaacgtet tgatcttaaa aatccatcaa getgtgtage tgaatactat 5100
gtaccggaag acgcttggta ctttactaaa aacagccatg aaaactggat gecttattca 5160
ttaatcatgg aaattgcatt gcaaccaaat ggctttattt ctggttacat gggcacgacg 5220
cttaaatacc ctgaaaaaga tctgttcttc cgtaaccttg atggtagecgg cacgttatta 5280
aagcagattg atttacgcgg caagaccatt gtgaataaat cagtcttggt tagtacggcet 5340
attgctggtg gegegattat tcaaagtttc acgtttgata tgtctgtaga tggcgagcecta 5400
ttttatactg gtaaagctgt atttggttac tttagtggtg aatcactgac taaccaactg 5460
ggcattgata acggtaaaac gactaatgcg tggtttgttg ataacaatac ccccgecageg 5520
aatattgatg tgtttgattt aactaatcag tcattggctc tgtataaagc gcctgtggat 5580
aaaccgcatt ataaattggc tggtggtcag atgaacttta tcgatacagt gtcagtggtt 5640
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gaaggcgglg
gattggttct
gaagctatta
gctaacccac
acgccgetga
gglgaagtgce
gttaaaaaca
<210>SEQ 1D
CIDKE:5
<212>257 P

gtaaagcggg
tccgttatcea

ttgagttgat
gtttcattge
ataaacagat
gaatcgttgg
tcgttttaag
NO 25

38

RT

cgtggcettat
cttccaccaa
gcagacctat
gcegatgacg
gtcactggac
tgatgcgaat
tattgttgaa

13>EWE :Moritella marina

<400> 31 : 2
Met Ser Ser
1

Lys

Val Asp

Ala Met
35
Gly

Leu

Val Thr

50

Asn Ile Asp

65
Asp

Leu Gly

Tyr His Gly

Val Ala Leu
115
Val Pro
130

Pro

Leu
Leu Asn
145
Glu

Ala Leu

Lys Thr Val
Arg
195

Asn

Trp Tyr

Ile Gly

5
Leu
5
Pro Ala
20
Asp Leu

Ile Ala

Val Asp
Asp
85
Ala

Asp

Gly
100
Gly Lys

Asp Ala

Gly Pro

Gly Phe Asn

Ser

Thr

Asn

Val

70

Ala

Met

Ala

Val

Tyr

Asn

Val His
Pro
40
Thr

Lys

His
55
Leu Ala

Tyr Lys

Ala Asn
Leu
120
Glu Asp
135

Ala Val

150

Glu Arg
165
Glu Ala
180
Ala Ala

Val

Ser

Gly

Ile

Ala Val

Ala Tyr

Thr
200
Lys

Leu

Ala

gtttatggceg
gatccggtga
gcgcettaaaa
caagttgatt
gtgcatatca
ctgtctaaag
gcgtaa

Asn Ala
10

Gln

Asn

Thr
25

Leu

Asp

Tyr Val

Ser Val Ala

Phe Ala Gln
75
Gln His
90

Tle

Lys
Gly Ala
105
Leu Ser

Ala Ile Arg
Ile
155

Phe

Asn Leu

Glu Arg

170
Gly

Leu Leu

185
Lys

Asn Ala

Val Ser

66

aacgtacgat
tgccaggttce
atgatttggg
ggaaataccg
ctgagatcgt
atggtctgeg

Ile Asn Trp

Ala Glu Ile

30

Ala Asn Asn
45

Gly Ala Ile

60

Lys

Leu Asn

Gly Val Lys

Val Glu
110
Ala

Ser
Phe Gly
125
Arg Ile Gln
140
His

Ala Pro

Leu Leu

Thr Glu His
190
Gly Ser
205

Glu

Asp

Thr Val

tgatgctgat
attaggtgtt
tggcaagttt
tgggcaaatt
gaatgacgct
tatttatgaa

Ala
15
Lys

Trp

Ala

Ser Gly

Ser Asn

Glu
80
Ala

Pro

Tyr
95
Leu Val

Ala Gly

Ala Glu

Ala Glu
160
Val
175
Ile Val

Val Asn

Gly Arg

5700
2760
5820
5880
5940
6000
6036
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Arg
225
Gln
Met
Asn
Glu
Gly
305
Gly
Ala
Ala
Lys
Lys
385
Ala
Asp
Glu
Tle
Glu
465
Gly

Arg

Tyr

210
Phe

Asn
Ala
Arg
Val
290
Gly
Ala
Gly
Asp
Leu
370
Leu
Ala
Glu
Met
Phe
450
Lys
Ala

Arg

Leu

Met
Lys
Asp
Pro
275
Gln
Gly
Ala
Ala
Val
355
Gln
Tyr
Glu
Tle
Leu
435
Arg
Gly
Phe

Gly

Gln
515

Glu
Ile
Asp
260
Phe
Ala
Tle
Tyr
Ser
340
Thr
Val
Asp
Arg
Trp
420
Ala
Trp
Arg
Asn
Ala

500
Arg

Pro
Thr
245
Ile

Leu

Gly
Ile
325
Glu
Met
Leu
Leu
Glu
405
Asp
Arg
Tyr
Glu
Ser
485

Val

Val

Ala
230
Pro
Thr
Thr
Tyr
Thr
310
Val
Tyr
Ala
Lys
Tyr
390
Lys
Gly
Ala
Leu
Met
470
Trp

Asp

Asn

215

Pro
Glu
Gly
Leu
Asn
295
Pro
Leu
Thr
Pro
Arg
375
Val
Ile
Thr
Thr
Gly
455
Asp
Val

Val

Gln

Gln
Gln
Glu
Leu
280
Phe
Glu
Gly
Arg
Ala
360
Gly
Ala
Glu
Tle
Ser
440
Leu
Tyr
Lys

Ala

Leu
520

Lys
Ala
Ala
265
Pro
Ser
Ala
Ser
Lys
345
Ala
Ser
Tyr
Lys
Ala
425
Ser
Ser
Gln
Gly
Leu

505
Lys

67

Leu
Ala
250
Asp
Thr
Pro
Ala
Val
330
Leu
Asp
Met
Asp
Gln
410
Phe
Pro
Ser
Ile
Ser
490
His

Leu

Leu
235
Leu
Ser
Ile
Ala
Leu
315
Asn
Leu
Met
Phe
Ser
395
Ile
Phe
Lys
Arg
Trp
475
Tyr

Met

Gln

220
Asp

Ala
Gly
Ile
Leu
300
Ala
Gln
Ser
Phe
Ala
380
Ile
Phe
Thr
Arg
Trp
460
Ala
Leu

Leu

Gly

Leu
Gly
Gly
285
Arg
Ala
Ala
Thr
Glu
365
Met
Glu
Arg
Glu
Lys
445
Ser

Gly

Glu

Val
525

Leu
Leu
His
270
Leu
Val
Phe
Cys
Val
350
Met
Arg
Asp
Ala
Arg
430
Met
Asn
Pro
Asp
Gly

510

Ser

Leu
Val
255
Thr
Arg
Gly
Asn
Val
335
Glu
Gly
Ala
Ile
Asn
415
Asp
Ala
Thr
Ser
Tyr
495

Ala

Leu

Glu
240
Pro
Asp
Asp
Ala
Met
320
Glu
Met
Val
Lys
Pro
400
Leu
Pro
Leu
Gly
Leu
480
Thr

Ala

Ser
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Thr Glu Leu Ala Ser Tyr Arg Thr Ser Asp
530 53b

<210>SEQ ID NO 26
QIDKSE 1617
<212>387 : DNA
213> YA :Moritella marina
<400> 771 : 26
atgtcgagtt taggttttaa caataacaac gcaattaact gggcttggaa agtagatcca 60
gcgtcagttc atacacaaga tgcagaaatt aaagcagctt taatggatct aactaaacct 120
ctctatgtgg cgaataattc aggcgtaact ggtatagcta atcatacgtc agtagcaggt 180
gcgatcageca ataacatcga tgttgatgta ttggecgtttg cgcaaaagtt aaacccagaa 240
gatctgggtg atgatgctta caagaaacag cacggegtta aatatgectta tcatggeggt 300
gcgatggcaa atggtattge ctecggttgaa ttggttgttg cgttaggtaa agcagggetg 360
ttatgttcat ttggtgctge aggtctagtg cctgatgegg ttgaagatge aattcecgtegt 420
attcaagctg aattaccaaa tggcccttat geggttaact tgatccatge accagcagaa 480
gaagcattag agcgtggcecge ggttgaacgt ttcctaaaac ttggcecgtcaa gacggtagag 540
gcttcagett accttggttt aactgaacac attgtttggt atcgtgetge tggtectaact 600
aaaaacgcag atggcagtgt taatatcggt aacaaggtta tcgctaaagt atcgcecgtacc 660
gaagttggtc gccgetttat ggaacctgeca ccgcaaaaat tactggataa gttattagaa 720
caaaataaga tcacccctga acaagctget ttagegttge ttgtacctat ggectgatgat 780
attactgggg aagcggattc tggtggtcat acagataacc gtccgttttt aacattatta 840
ccgacgatta ttggtctgeg tgatgaagtg caagcgaagt ataacttctc tcctgecatta 900
cgtgttggtg ctggtggtgg tatcggaacg cctgaagcag cactcgetge atttaacatg 960
ggcgeggett atatecgttet gggttetgte aatcaggegt gtgttgaage gggtgcatet 1020
gaatatactc gtaaactgtt atcgacagtt gaaatggctg atgtgactat ggcacctget 1080
gcagatatgt ttgaaatggg tgtgaagetg caagtattaa aacgeggtte tatgttcecgeg 1140
atgcgtgega agaaactgta tgacttgtat gtggettatg actcgattga agatatccca 1200
gctgetgaac gtgagaagat tgaaaaacaa atcttccgtg caaacctaga cgagatttgg 1260
gatggcacta tcgetttcectt tactgaacge gatccagaaa tgctagecccg tgcaacgagt 1320
agtcctaaac gtaaaatgge acttatcttc cgttggtate ttggecttte ttcacgetgg 1380
tcaaacacag gcgagaaggg acgtgaaatg gattatcaga tttgggcagg cccaagttta 1440
ggtgcattca acagctgggt gaaaggttct taccttgaag actatacccg ccgtggeget 1500
gtagatgttg ctttgcatat gcttaaaggt gctgegtatt tacaacgtgt aaaccagttg 1560
aaattgcaag gtgttagctt aagtacagaa ttggcaagtt atcgtacgag tgattaa 1617
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Q2I>AYE: N
<220 FFIE -
223 HERFEL 51V
<400> 731 : 27
ttcgagecteg catatggtac agcttaaaac ctatg 35
<210>SEQ ID NO 28
1> KFE:7959
<212>25A1 : DNA
213>HEWAE :Moritel la marina
<400> 771 : 28
atggctaaga agaacactac tagtattaag cacgctaagg atgtcctttc aagtgatgac 60
caacaactca acagcagatt gcaagagtgc cctattgecta ttatcggtat ggctagtgtg 120
ttcgctgatg ctaagaacct agatcaattc tgggataaca ttgttgattc agtggatgcet 180
attatcgacg ttccttcaga taggtggaat atcgacgatc actactctgec cgacaagaag 240
gccgetgata agacatactg caaacgtggt ggattcattc cagaattgga tttcgaccca 300
atggaatttg gacttccacc taacattctg gagcttactg atattgectca actactgtcce 360
ctcattgttg ctagggatgt tctctccgat geccggaatag gttctgatta cgatcacgac 420
aagattggaa ttacccttgg agttggecggt ggtcagaage aaatttcacc cttgacttcet 480
aggctgcaag gaccggtget tgagaaggtg ttgaaggcat ctggaattga tgaggatgat 540
agagcaatga taatcgacaa attcaagaag gcttacatag ggtgggagga gaatagtttc 600
cctgggatge taggaaacgt gattgeceggt agaattgeca ataggttcga tttcecggegga 660
actaactgecg tcgttgatge tgecgtgeget ggtagtettg ctgetgttaa gatggecaatt 720
tcagatttge tggagtatcg ttcagaagta atgatctccg gtggagtttg ttgcgataat 780
agtcccttca tgtacatgag tttctcgaag actcccgeat tcacaactaa cgacgatatt 840
aggccattcg atgatgacag caaaggaatg ctcgtgggag aagggattgg aatgatgget 900
ttcaaacgac tggaggatgc tgaaagggat ggtgataaga tatactccgt gctgaaagga 960
attggtacta gctcagatgg cagattcaag tctatatatg cacctaggcec agatggccaa 1020
gctaaggete ttaagaggge atacgaagac gecggattcg ctecctgagac ctgegggtta 1080
atagagggcc acggaactgg cacgaaggcet ggagacgetg ctgaatttge tggectaaca 1140
aagcactttg gcgcagegte cgatgagaag cagtacatcg cactcgggtc agtcaagtcce 1200
caaattggce atacaaagtc tgecgetgge tcagetggaa tgattaagge tgecactcgeg 1260
cttcatcaca agatcctcce ggegaccata cacattgata ageccttctga ggegetegat 1320
attaagaaca gtcccttata cctgaatagt gaaactagac cgtggatgec aagggaagac 1380
gggattccga gacgtgectgg gattagetet ttcecggatttg gecgggacaaa ctttcacata 1440
atcctcgaag agtaccgtcce tgggecatgat tctgectace gtcttaatag tgtttctcag 1500
actgttctta tttctgctaa cgatcagcaa ggaattgttg ccgagcttaa caattggaga 1560
actaaactcg ctgttgatge tgaccaccaa ggattcgtat tcaacgaact tgttaccaca 1620
tggectcetga agactcctte agtcaatcag geccgettag gtttegttge tagaaacgcec 1680
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aacgaggcga ttgctatgat agacactgeg cttaagcagt ttaacgctaa cgctgataag 1740
atgacctgga gtgtgccaac aggagtctac tatcgtcagg ccggaattga cgcaactggg 1800
aaggtggttg ctctgttcag tggtcaaggg tcacagtatg tcaacatggg tcgtgaactg 1860
acctgtaact tcccatctat gatgcactca gcagccgecaa tggataagga gtttagtget 1920
gceggactgg gtcaacttte tgetgtcacg tttecctatece cagtatatac cgacgetgag 1980
agaaagctac aagaagagca gctcagactc acccaacatg cacaacctge cattggatct 2040
ctgtctgtcg gtttgtttaa gacctttaaa caggctggtt tcaaagccga tttcgeceget 2100
ggtcattcet ttggegaget taccgeccta tgggetgetg atgttettte tgagtctgat 2160
tacatgatgt tggctagatc cagaggtcaa gcaatggcag cacctgageca acaggacttt 2220
gatgcecggga agatggetge ggtggttgga gacccaaage aagtggeggt tattatcgac 2280
acattggacg atgtttccat tgcaaacttt aacagtaaca atcaagtagt aatcgctggce 2340
actaccgaac aagtggcagt tgctgtcacc actttgggaa acgectgggtt taaagttgtc 2400
cctctgecag tttcagecge attccacact ccactggtece geccacgcecaca gaaaccattc 2460
gccaaagetg tcgattctge taagtttaag getcctagta tccetgtgtt tgetaacggt 2520
actggtttgg tgcacagtag caagccaaat gacatcaaga agaacctgaa gaaccacatg 2580
ctagagtccg ttcactttaa ccaggagatt gataacatct acgctgatgg agggagggtg 2640
ttcattgaat ttggcccgaa gaatgtcctt acaaagectgg tggagaatat cctcactgag 2700
aaatctgacg tgaccgccat tgctgtgaac gectaacccaa agcaaccage cgatgtgceaa 2760
atgagacagg cagctctgeca aatggetgtg ttgggtgtge ctettgataa catcgaccct 2820
tacgatgccg tgaaacggee cttggttget ccaaaggcaa gecctatgtt gatgaagetg 2880
agtgccgett cttatgtcag ccctaagact aagaaggegt tcgecgatge tctgaccgat 2940
gggtggactg ttaagcaagc taaagctgtt cctgetgttg taagccaacc acaagtcatt 3000
gagaagatag ttgaggtcga gaagatcgtg gagcecgtatcg tggaagttga acggattgtce 3060
gaagtcgaga agattgtcta cgtgaacgca gatggtagtc taattagtca gaataaccag 3120
gatgttaata gtgccgttgt gagtaatgtt acaaatagtt cagttacaca tagttcggat 3180
gctgacttgg tagcatctat cgagaggtca gtgggccagt ttgttgcaca ccagcaacag 3240
ctcttaaatg tccatgagca gtttatgcaa ggacctcagg actacgcectaa gaccgttcag 3300
aatgtactcg cagctcaaac aagtaacgag ttgccagagt cgecttgatag aactctgtcet 3360
atgtacaatg aatttcaaag cgaaactctt agggtgcatg agacatactt gaataaccag 3420
acatcgaata tgaacactat gcttacggga gcagaagctg atgtgetcge aacgceccaatce 3480
acacaagtcg tgaacactgc tgttgctacc agtcataagg tcgtggeccce agttatcgea 3540
aacactgtga ctaacgttgt cagttcagtg agtaataacg ccgetgttge ggtgcaaacce 3600
gttgcacttg ctcctactca agagatagecg ccaaccgtgg ccacaactcce ggetcectgea 3660
ttggttgecca tagttgetga acccgtgatt gttgeccatg ttgecaaccga agtggetect 3720
attacaccca gcgtcacacc tgtcgttgea acccaggetg ctattgatgt ggctactatt 3780
aacaaggtca tgcttgaggt tgtggcecgat aagactgget atcctactga catgettgag 3840
ttatctatgg acatggagge tgatctcggt attgatageca taaaaagagt ggaaattctc 3900
ggtgctgtac aagaactcat ccctgatctg cctgagetta atccagaaga ccttgetgag 3960
ttgagaaccc taggtgagat cgtggactac atgaactcca aagcacaagc cgttgcacca 4020
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accacagttc ccgtgacttc ggcacccgtg agcccagegt ctgecggaat cgacctegeg 4080
cacatccaga acgtgatgct agaggttgtg gctgataaga cagggtatcc gacagatatg 4140
ctggaattgt ctatggatat ggaagctgat ttgggaatcg acagtattaa gcgagtggag 4200
atattgggag cagttcagga gattatcacg gatctccctg agttgaatcc agaagacctt 4260
gctgagttga ggacgttggg agaaatcgtt agctatatge aatctaagge accagttget 4320
gaatcagcac ccgttgccac tgcaccecgtt geccacctcecat ccgecaccate tattgatttg 4380
aatcacattc aaactgtcat gatggatgtt gtggccgaca agacaggata ccctactgac 4440
atgcttgage ttggaatgga tatggaagca gaccttggaa tagactccat aaaacgagtt 4500
gagatattgg gagctgtcca ggaaatcatt actgaccttc ccgagttgaa cccagaggat 4560
ctcgecegaac tcagaaccct tggegaaata gtttcttata tgcaatcgaa ggetectgte 4620
gctgagtccg caccagttge aacagegtec gtggcaacct catccgegee ctegatcecgat 4680
ctcaatcaca tacaaactgt gatgatggag gtggttgectg ataagaccgg ttatcccgtg 4740
gacatgcttg agttggcaat ggatatggag gccgacctcg gaatcgactc tattaagagg 4800
gtggaaattc ttggcgecagt tcaggaaatt ataacagact tacccgaact caacccagag 4860
gacttggccg agttgecggac tcttggtgag atcgtttcet acatgcaatc taaggcacca 4920
gtcgccgaag ctccagecagt cccagttgee gtagagtcecgg ctccaaccte tgttaccage 4980
tctgectecta gtatcgactt agaccacatt cagaatgtta tgatggatgt tgttgctgat 5040
aagaccggtt accctgeccaa tatgctggaa ttggetatgg atatggagge agacttgggg 5100
atcgactcta taaaaagagt ggagatactc ggtgctgtge aagaaattat aactgacctt 5160
ccagaactca accctgagga ccttgeccgaa ttacgcacce tcgaagagat cgtcacttac 5220
atgcaatcca aagcaagtgg agttactgtt aatgtcgtag catctccaga gaacaatgcce 5280
gtgtcagatg ctttcatgca atctaatgtc gccaccatca ctgeccgecge agaacacaag 5340
gcecgagttca aacctgegee tagtgcecact gttgecatcet cacgactatc tagcataage 5400
aagattagcc aagattgcaa aggtgctaac gcectctgattg tggcagacgg tactgacaac 5460
gectgtactee ttgetgacca cttactgcaa acaggetgga atgttacgge ccttcaacce 5520
acatgggtcg ctgtaactac cactaaagcc tttaacaaat ctgtaaacct tgttacccte 5580
aatggtgtgg atgagactga aattaataac attataactg caaacgcaca actcgacgct 5640
gtcatatact tacatgcttc ctctgagatt aacgccatcg aatatccgea agcectctaaa 5700
cagggtctta tgettgeatt ccttectegee aaattatcca aagtaactca ggecagcectaaa 5760
gtgagaggtg ccttcatgat cgtgactcag caaggtggta gettgggett cgatgatatt 5820
gactcggeeca cgtcgeatga tgttaagaca gatttggttc agtctggect caatggacte 5880
gtcaagactc taagccatga atgggataac gtattctgtc gecgecagttga cattgectet 5940
tcgetaactg ccgagcaagt ggettcactt gtttccegacg agettettga tgecaacaca 6000
gtcttgaccg aagtgggata ccaacagget gggaaaggat tggagaggat tacactcaca 6060
ggcgtagcaa ctgattcata cgcacttact gctgggaaca atatagatge caatagegta 6120
tttctagtgt ctggaggtge taaaggagtg acagctcact gegtageccg aatcgcaaag 6180
gagtatcagt caaagtttat ccttctcggt agatcaacct tcagctcaga tgagccctet 6240
tgggccageg ggattacgga tgaggecgea ttgaagaaag ccgegatgea atctttgata 6300
accgctggag acaagcccac acctgttaag attgttcage ttatcaagec cattcaggee 6360
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aatagggaaa
gtgagcgcag
aaattcggtg
gagcagaaga
tcettgetgt
gcgggettet
aagacggcct
ggtccttggg
gtttatatta
gataataggt
cagaagtcag
gcattagtga
gctcetcteceg
attaagggga
aaagctacct
ttgtttaagg
ccggttacce
cttaaatctg
cccttgaatg
aaggtcaccg
ctacaaggga
ataacagacg
gcgaatgatt
tcactteett
ttctatttge
cgttgtgaca
caagtttccg

ttgcccaaac
acgttaccaa
caatcacggg
cactgtctga
cagtgactga
acgggaaccc
atcgctttaa
atggaggcat
tcccattgga
gtccacagat
acgagaaatc
ccaaatctat
atagctctge
atcaagttct
attccaatag
gtgttgtgtt
gcgectcecaga
acggaaagcc
ccgttaaagt
atgaagctca
tcaaacagat
ttgccacage
tggtgtacca
cagtcaccac
agttgaacgt
ttcagttgat
tgtccgacat

<210>SEQ ID NO 29
Q11> KJF 2652
<212>Z71 : DNA
CI>HEYMAE Moritel la
<400> 7 %1: 29

atgacagagt
agagttgaga
gagtctaacg
agtgttagtc
atagctgacg
aaacagtgtg

tggcagtgat
gagctttcta
tgatttctaa
tcctagcetcea
tcaagtccge
ctagttgtgt

cctgagcegea
tgctgegtcee
tattatacac
ctttgagtcc
ggcatctaat
tgggeagagce
atccttacat
ggtcactcce
tgctggeget
ccttgttgge
taccgcectgtt
caaagcaaca
tttccaagtce
accaaccgtc
ggactgtgct
tgatggaaat
acaggattcc
tgtctttecat
agaattgcca
agctctttat
tctatcctgt
caaacagggc
ggccatgete
agcttggacc
tgtggaacat
tgctgeggac

cctcaatgac

marina

tggtatggat
cgagggtget
cggtgaggag
gaccaatcag
cgatgaccaa

tgttatcgeg

attactgctg
gtgcaaatgg
ggtgeggety
gtttattcca
atcaaacaac
gattactcaa
ccacaggctce
gaattgaaac
caattgctct
aacgacctct
aagaagcctc
aatagctcct
aatgagaatc
tgcgectateg
ctgaaatatg
gaagcagcag
gaagttcgea
tatgcggcta
acacttaccg
tcaaacggaa
gatgacaaag
tcettteect
gtctgggtga
gtatatcggg
gatttgttag
atgcaactct

atgagttga

gctaaattca
tacgttggaa
caagtaatca
ttgaacatcg
cttgtggtce
gaccttggtce

72

ctggaggtca
cagtggctcce
ttcttgecega
ccaagattga
tegttttgtt
tagcaaatga
aagttctcag
gcatgtttga
tgaatgagtt
caaaggacgc
aagtgagccg
cattgtccaa
acttcttggc
cctggatgtce
ttggtttcga
attatcagat
tcgectgecaaa
ccatccttcet
aaagcgttga
cactatttca
gtctcttact
tagctgataa
ggaaacagtt
aagtagttgt
ggtcacgtgg
tggcagaagt

gtggtcaaga
acgtgagtag
ctgctatgac
cagacatcgc
agatcgctag

aagccctcaa

ggctgagtat
agctatcgcece
tcagtttatt
tggtttactt
tagctccgea
gatccttaat
cttcaactgg
ccagcgtgge
agctgcaaat
cagttctgac
cttgtcagac
caagacctca
agatcacatg
cgacgccecget
agactataag
ccagctttca
gatttttagt
tgcaacacag
ttcaaacaat
tggcgaatca
tgcctgtcag
taacatcttt
tgggcetggge
cgatgaagtc
ttcaaaggct

taaatctgca

taacattgat
agtgagtacc
cgttctaaat
agtccttcete
tgcaattgag
tcaagttgcce

6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7959

60
120
180
240

300
360
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gaccttgtga
ttgtccaggce
ggatacaata
gcaaagcaat
cagtttaacg
accgctgaac
tcagagagcc
tcatctgcac
aagtgcgtta
agcgataatc
ccctggttee
gactcctact
acagttctgce
cctgttgeeg
gttcagggca
tctacaactg
aatgatacca
aaggagatta
tggaagacac
tcaacacaga
ggtcgtgatce
gacataggtg
ttcaaggaac
gctlggagtlgg
gcecgactteg
tggcagcaac
ttgtgtggty
accttcgaac
gcttetgeceg
cttgectggtt
gccttgaaca
gttgaactat
tgctatctce
tgtgatgtcg
tttattgaaa
ggtgatggty
acatcagacg
ttgaaccttg

accaacaaat

acaatcagga
acgacctgga
acgtcgceccegg
gctacatcta
tggggaacat
aagtgggcett
aagggcttat
gcagcegtgac
tcggettgea
agatgagcag
cgcacgcaga
gccacatcect
aagacaatga
atttgagaac
acgatgaagc
gcattagcac
acaaagcata
ccttagegtt
caaagggaag
atggtgtcac
tctttecatcet
aatctctcaa
ttaaacagct
gatttgcatg
ctactggata
ccggettaat
agcttegeac
aaatctggga
atgaggacag
atcctgaggce
tggctaacge
atcacatgga
ctatccctea
ttgatttcce
tgggacccegg
ataacaagaa
aactgaccta
attctctett

ga

ttgcccagta
gtcagttact
gttcgctagt
tgctaacatt
tagtgatact
gctcecgaagte
gagtgcttac
aggagaaggt
tcagcgttac
atggcgaaat
tggtagcgee
tcttcaagag
tttgaccgag
aaatggatac
acaacttagg
aatttctatc
tagtgcagtc
tgcgggtatt
ctatttcact
gttcatgtac
gtttccgeag
ggatacccta
tgacctcgat
tgtgttcact
ctctatggga
gtcagctaga
cttaaggcag
aacatacacc
ggtttattge
glgccagagg
cattcattct
tgtgacacca
gagatccaag
tcggettgtt
aaggtcgetg
acagtcacag
cataagagcc

caatggatct

gctgttattg
gctactattt
ttgettattg
aagggattcg
gcaaagactg
tctgeegtgg
catcacaccc
gggtgcttca
attcctgecca
agccectttet
cacatcgctg
aatgtgttgc
agcaagttac
tttgettecet
tgcgagttag
aaacagatcg
ttgattgctg
gcatctgtcet
gctcagcecag
cctggaatcg
atatatcaac
cttaatccac
ctacgcggca
aaagtgtttg
gaggtttcca
ctggctcaat
cactggggta
attaaggcta
acgatcatta
gtcattaaga
gcteetgett
cgtattaaca
gctatctece
aataccctgc
tgttcttggg
catgtctccg
atagcaaagc
attcttgtca

73

gtatgaacaa
cattcgacga
ccteccecaccege
cacaatcggg
cactgcaaca
cggatagtge
agactctcca
gccaagtage
ttaaggattg
acatgccagt
cctattcatg
aagagttggt
aaactttgga
ctgagttggce
aaacaatcac
ccgcagactg
aaacagcaga
ttaacgagga
cgaacaagca
gtgccactta
ccgtagetge
gctctatete
atctggccaa
aggaagtatt
tgtacgctge
ccaatacgtt
tggatgatgt
ctattgaaca
acacaccaga
atcttggagt
atgccgaata
cgaagatgta
attctattge
atgataaggg
ttgataagat
tceectgtgaa
tcataagtca

aagccgggea

tagtgttaat
aactttcaac
ctttgccaac
agtgaacgca
ggcgtcaatt
tattgcccte
cactgcacta
tgggctettg
gcaacagcct
tgacgctagg
tgtgactgce
gcttaaggag
acagaacaat
tctecattatce
cggccaattg
ttatgcacgg
ggaactttct
cgctaaagaa
agctgcaaac
cgttggectg
ccttgetgat
gcgtecattea
catcgctgag
tgcggttaaa
actgggatgt
taatcaccaa
tgccaatgge
agttgaaata
ctcgctctta
gcgtgctatg
cgaccacatg
ctcttcatcce
aaagtgcttg
agcacgagtg
actcgttaat
cgcaaagggt
tggtgtaaat

tatcgcaaat

420

480

540

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2652
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<210>SEQ ID NO 30
21>KJEF:6036
<212>Z57 . DNA
QLA Moritella marina
<400> 31 : 30
atggagaaca ttgctgttgt gggaattget aacttgttce ctggtagtca agctcctgac 60
cagttctgge aacagttgtt ggagcaacaa gattgccgta gtaaggctac tgectgttcaa 120
atgggtgtgg atcctgectaa gtacactget aacaaaggtg atactgataa gttctactge 180
gttcacggag gttacattag tgactttaac ttcgatgcaa gtggttacca gttggataac 240
gattacctcg ctggtcttga tgatcttaat cagtggggat tgtacgttac aaagcaagcet 300
cttaccgacg cgggttactg gggtagtacg gcattagaga actgtggtgt catacttgge 360
aatctctcat tcccaactaa atcctcaaac cagctattca tgcccttgta ccaccaagta 420
gttgacaatg ctctcaagge tgttctccat ccagactttc agcttaccca ttacaccgceg 480
cctaagaaga ctcacgccga taacgectttg gtggetggat accctgetge cttgattgea 540
caggccgetg gtctecggagg ttctcacttt geccttgatg ctgecatgtge tagtagetge 600
tattctgtaa agttggectg tgattacttg catactggga aagctaacat gatgettget 660
ggagctgttt cagccgecaga ccctatgttt gtgaatatgg gtttcectceccat ctttcaagece 720
tatccagcta acaatgttca tgctcccttce gaccagaact ctcaaggtct gtttgecgga 780
gaaggagctg gcatgatggt tcttaaacgc cagagcgatg ctgtcagaga tggcecgatcac 840
atctacgcta ttatcaaggg aggcgcactg tcaaacgatg gaaagggtga gtttgtcttg 900
agtcctaaca caaagggtca agtccttgtc tacgaaagag cgtatgectga tgctgatgtce 960
gatccctcta ctgttgacta cattgaatgt cacgccacag ggacacctaa gggagataac 1020
gttgagttac gttctatgga gaccttcttt agccgtgtta ataacaagecc acttctagga 1080
agcgttaaat ctaacctcgg acatctcttg acageccgecg gtatgectgg catgaccaaa 1140
gcaatgttgg cgttagggaa gggcctaate ccagccacta ttaaccttaa gcagecactt 1200
cagtcaaaga acggttactt tactggagag caaatgccaa ctactactgt ctcttggecg 1260
accacaccgg gtgcaaagge tgacaagcecca aggacggegeg gagtcagtgt gtttggette 1320
ggtggatcaa acgctcactt ggtcttgecaa cageccgactc agactctgga aacaaatttc 1380
agcgtggeca aacccaggga gectttgget attattggea tggactccca ctttggatcet 1440
gcatctaacc tggecgecagtt taagacgcetc cttaataaca atcagaatac tttcagagag 1500
cttccegage agaggtggaa gggaatggaa agcaatgeta acgtgatgea atccttacaa 1560
ttgaggaagg ctccaaaggg tagttatgtt gaacagttgg acatcgactt cttgaggttc 1620
aaggtgccte caaatgagaa ggactgtctg atccctcaac agttgatgat gatgcaagtt 1680
gcegacaatg ccgeccaaaga cggagggete gtegagggca gaaacgtgge tgtacttgte 1740
gcaatgggca tggaattgga acttcatcag taccgtggac gcecgtaaacct tacaactcag 1800
atagaggata gtcttctaca acaggggatc aatttgactg tggagcagag agaagagttg 1860
accaacatcg ctaaggatgg agttgcctca gecgetcaac tcaaccagta cacctcttte 1920
ataggcaaca ttatggctag tcgcattagt gccctetggg atttcagtgg ccctgecatt 1980
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accgtctcecg ctgaggagaa ctccgtttat cgttgegteg agettgetga gaatctettt 2040
caaacaagcg atgttgagge agttatcata gcagccecgtgg accttagtgg ctccatcgag 2100
aacattaccc tccgacagca ctacgggect gtgaacgaga agggatctgt ttcagagtgt 2160
ggacctgtta atgaatcgtc ttcagttacc aataacattc tcgatcaaca gcaatggett 2220
gttggagagg gagccgcecage tatcgtcgtg aagcctagtt cacaagtgac agcagaacaa 2280
gtgtacgcga gaatcgacge agtgagtttc getcceggta gecaacgetaa ggecaataact 2340
atcgccgeag ataaggettt gaccttagece gggatctcag cagcagatgt cgecagegte 2400
gaggcacatg ctagtggttt cagtgccgag aacaatgetg agaagacage tctcccgace 2460
ctttaccctt cggetagtat ttcctcagtt aaagccaaca tagggcacac cttcaacgec 2520
tcagggatgg ctagtatcat taagaccget cttctcecttg accagaatac ttctcaggac 2580
cagaaatcca agcacatcgce tatcaacgga cttggtaggg ataatagectg tgcccacctce 2640
atactttctt cgtctgetca agcacaccaa gtggetectg ctccagtgag cgggatggcee 2700
aaacaaagac cacagctagt gaagactatt aagctgggag gtcaactaat ctccaatgcece 2760
atcgttaatt ccgccagete cagtctgecac getattaagg cccagttcge tgggaaacat 2820
ctgaataagg tgaaccagcc tgttatgatg gacaacctga aacctcaagg gatctctgea 2880
catgcaacta acgagtatgt ggtcactgga gctgctaaca ctcaagctag taacatacaa 2940
gcectcacacg tccaggetag ttctcacgea caggagattg caccaaatca agtgcagaac 3000
atgcaagcta ccgetgetge agtaageteg ccattgtcac agecaccaaca cacagctcaa 3060
cctgtggeeg caccatcagt tgtcggtgtg actgtcaage acaaggcaag caatcagatt 3120
catcaacagg catcaaccca caaggcattc ctggaatcac gtcttgegge ccagaagaat 3180
ctgtctcagt tggttgagtt acaaactaag ttgtccattc aaaccggectc tgataatacg 3240
tccaataaca ctgcttctac ctctaacacc gttcttacta atcctgttte ggecactece 3300
ttgaccttgg tttctaacge tcctgttgtg gegaccaacce ttactagecac cgaagctaag 3360
gcacaggecg cagccacaca agegggtttc cagatcaaag gecctgtegg gtacaactat 3420
ccacctctge aattgattga aagatacaat aagcccgaga atgtgatata cgatcaagcecg 3480
gatttggtgg agttcgecgga aggtgacatt gggaaggtct ttggtgetga gtacaacatt 3540
attgatggat actctcgcag agttagactg ccaacctctg attatctget tgttaccagg 3600
gttaccgagt tggatgcaaa ggtgcatgag tacaagaaat cttatatgtg taccgaatac 3660
gacgtacccg tggacgcacce attcttgata gacggacaga tcccttggte agtageegtg 3720
gaatctggtc aatgecgatct tatgttaatc tcctacattg gaatcgactt tcaagccaag 3780
ggtgaacgcg tttatcgtct tctcgattge gagctaacct ttctcgaaga gatggecattce 3840
ggcggtgata cacttagata cgagatccac attgataget atgcaaggaa tggcgaacag 3900
ttgttattct tctttcatta cgattgttat gtgggcgaca agaaggtgtt gattatgagg 3960
aacgggtgecg ctggtttett tactgatgag gaactctctg acgggaaagg cgttatccat 4020
aatgacaaag ataaggctga gtttagcaac gctgtgaaat ctagctttac acccttgett 4080
cagcataaca gaggacagta cgattacaat gacatgatga agttagttaa tggcgatgtt 4140
gcaagttgect ttgggccgea gtatgaccaa ggagggcegea atcctagett gaagttcage 4200
tctgagaaat tccttatgat agaaagaatc accaagattg atccaacggg aggccattgg 4260
ggtctgggte ttctggaggg acagaaagac ctcgatccgg aacattggta tttceettgt 4320



CN 101415822 B

F

5 %*

48/68 T

cactttaaag
gcaatgttct
ccactgcccg
actctgacgt
gcaaacatag
atgatttcag
ttgaaagcca
gcggatettg
gttgaatcag
gcteetgeceg
atgtttgagt
gaaggtcgca
gaagttcagg
gtacccgagg
ctaattatgg
ctcaaatacc
aaacagatcg
atcgctggtg
ttctacaccg
gggattgaca
aacattgacg
aagccacatt
gaaggaggceg
gattggttct
gaagcaatta
gcaaatccac
acacccttga
ggtgaagtca

gtaaagaaca

gagaccaagt
tcatgctcte
gcgaatcccea
atcgtatgga
acatcctctt
aacaagatga
tcaccgegcece
atgagagagg
acctatctgc
ttgccgggea
tcgetactgg
tacctccacg
gagaaaggct
atgcttggta
aaatagcact
ctgagaagga
acctcagagg
gagctattat
ggaaagcagt
atggcaagac
tgtttgacct
acaaattggc
gaaaggcecgg
ttcggtatca
tcgagcettat
ggtttattge
acaaacagat

ggattgtggg
tcgtgcetete

<210>SEQ ID NO 31
QI>KJE: 1617
<212>Z 71 : DNA
C1DEMME Moritel la
<400> 7 %1: 31

atgagttctt
gctagtgtte
ttgtacgttg

gccatctcaa

tgggtttcaa
acactcaaga
ctaacaactc

ataacataga

catggctggg
tctcggtatg

aacagtccgg
ggttactgea
ggatggcaaa
acactctgat
agttgcectec
agtggaaccc
tceccaaatcee
tcatagggtt
gaacattagt
aacaccatgc
tgatcttaag
tttcacaaag
gcaacccaat
tctattettt
gaagacaata
ccaatccttt
gtttggctat
gacaaacgct
cacaaatcag
tggagggcag
tgttgcatac
ctttcatcag
gcaaacctat
accaatgacc
gtcactcgat
agacgcaaat

catagttgag

marina

caacaacaac
tgctgagatt
tggagtgact
cgtggatgtt

tccttgatga
cacaccaatg
tgeecgtggte
atggggatgce
gtggtagtag
tatccggtca
gtggcaccag
tttaaattce
aagggecgtta
ccaaaccagg
aattgectttg
ggcgacttac
aatccatcct
aatagtcacg
ggctttattt
aggaatcttg
gttaataagt
acattcgaca
ttctcecggag
tggttcgtceg
tcectageac
atgaacttta
gtgtacggty
gaccctgtea
gctctgaaga
caagttgatt
gttcacatta
ctctcaaagg

gcatga

gctattaact
aaggcagctt
gggatcgccea
cttgettteg

76

gcgaaggetg
tgaacaatgc
aagtgctccce
accctcaacc
atttcaagaa
ctcteccate
cctcaagtcce
cagagcgcce
ctccecatcaa
cacccttecac
gtccagattt
aagttgtgac
catgtgttgc
agaattggat
ctggttacat
atggctcecgg
ctgtactcgt
tgagtgttga
aatctttgac
ataataacac
tctacaaagc
ttgatacggt
aaaggacaat
tgceceggatce
acgatctcgg
ggaaataccg
ctgaaatagt
acggacttag

gggcttggaa
tgatggattt

atcataccag

cccagaaact

cggtcagatg
tagatttcaa
tcagcgaaat
attcatgaag
tctttcagtt
taatgtggca
ggccaatagce
tctgatgagg
gcacttcgag
tccttggeat
cgacgtttat
tcaagtggtt
tgaatactat
gcecctatteg
gggcactact
aactttactt
ttctaccgea
tggagaattg
taaccagcta
acccgcagcet
gccagttgat
ttetgttgtt
tgatgctgac
gctlgggtgtlg
aggcaaattt
aggtcagatt
caatgatgcg
gatctatgaa

ggttgatcct
gactaagcct
cgttgeggga
gaatcctgag

4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6036

60
120
180
240
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gaccttggtg
gcaatggcaa
ctttgttett
atccaagctg
gaagctcttg
gctagtgecet
aagaacgccg
gaagttggga
cagaataaga
attactggtg
ccaacaatca
agagtgggly
ggagctgeet
gagtacacaa
gccgatatgt
atgagggcta
gcagcggaga
gatggcacta
tctcecgaage
tctaataccg
ggagcattca
gtggacglgg
aaactgcaag

atgatgctta
acggtattge
tcggageggce
agcttccaaa
agagaggcgce
acctcggtet
acggtagtgt
ggcgcetteat
tcacacccga
aggctgattce
tagggctceg
ctggaggleg
acattgtgcet
gaaagctgtt
ttgagatggg
agaaactata
gggagaagat
tcgetttett
gtaagatggc
gagagaaggyg
atagctgggt
cacttcacat

gcgtgtcact

<210>SEQ 1D NO 32
QLK JE 48
<212>2571 : DNA
CIDEMME: N T

220 45 1F

<400> 771 : 32
agctgeggee geatttaaat ggegegecceg tacgggeegg ccaagett

<210>SEQ ID NO 33
QLK JE 48
<212>Z5%1 . DNA
CIBD>HEYME: N T

<220 >4F1E

22> HEERE 5

caagaaacaa
aagtgttgaa
cggactecgtg
tgggccatac
tgtcgagagg
caccgaacac
taacattggce
ggaaccagct
acaagccgcea
aggaggccat
cgacgaagtt
aatagggacg
cggeageglg
gtccaccgta
agttaaatta
tgacttgtac
agagaaacag
tactgagcgt
gcttatettt
acgggaaatg
taaagggtca
gctgaaaggt

ttccacagaa

catggcgtta
ctggtegtgg
cctgatgcecg
gcagtaaacc
tttcttaagt
attgtttggt
aataaggtca
ccacagaagt
ttggectetet
actgataatc
caagctaagt
ccagaagcag
aatcaggctt
gaaatggctg
caagtgctta
gttgcatacg
attttcaggg
gatcccgaaa
agatggtatc
gactatcaga
tacttagaag
gctgettatt

ctcgecatcect

77

aatacgccta
ccttaggaaa
tcgaagacgce
ttattcacgc
tgggtgtcaa
atcgagccgce
ttgctaaagt
tgctcgataa
tagtgcctat
gceetttecet
acaactttag
ccctggecege
gcgtegagge
atgtcacaat
aacgegggtc
atagcatcga
caaacctgga
tgttggcacg
taggtctcte
tttgggeegg
actacactag
tgcaacgggt

atcgtacctc

tcatggaggc
ggegggttty
gatcagacgt
accagccgag
gaccgtagag
tggactcacc
ttcgaggacg
gttgcttgag
ggcagatgac
cacacttctt
ccctgececta
attcaacatg
tggagcctet
ggctceeeget
tatgtttget
agacataccg
tgagatttgg
tgccaccteg
atccagatgg
gccttecattg
acgaggcgca
taatcagttg

cgactga

48

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1617
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<400> %1+ 33

ggccaagctt

g8CCLLCCCY

<210>SEQ ID NO 34
Q11> KJF . 864
<212>28% :DNA
Q1I>HEWMAE Moritel la
<400> 731 : 34

atgtacagcg
gtgacacctc
ccagccgaga
atcacccgceg
tggcagttcg
aggttcaaca
atcgggtgeg
tctttctcag
agattcttcg
tcaataccat
caagaggatc
catagaattg
cgtgtggcac
ttctttaata

aattttaaac

gcgttaagga
agaccatcca
ccatcaagca
ccttecgtgeg
tcaagggaga
tcteccacac
atgtcgagaa
attcagagtt
attactggac
tgaaagattt
aacaagagaa
ataatccaaa
tcgetgttag
gtactcctcet

ccgatgctaa

<210>SEQ ID NO 35
QLUK JE. 748
<212>25%1 : DNA
213> W4k : Brassica napus
<400> 7 %1:35

ctgatacaca
gtcataatac
agggatgtgt
aatatttggg
ttgegttgtt
aaatgtgaga
cactcggagt
tttcttcaag
gaagtttaag
catgagctac

cctaagagct

cttaagcatc
caatcaaaga
cttggtatgt
agctttttaa
taatgcgtct
aaaccatacc
tgccacctte
gtaatgactt
tttttacctt
acatcgcaca

tctctetcecac

tacgggcgeg

marina

caagctcacc
gcagcccgag
gcagaggttc
cgacctcectg
gaaggacaag
cgacaacctg
cacactgagg
caacgatctt
tcttaaggaa
cagtttcacc
tcaacattgce
tatttggegt
agcaaggtcc
catcaatata

atga

atgtggaaag
cgtaaaacca
atgtacgaat
gcccttcaag
ctagatatgt
aaaccaaaat
tgtgccaatt
gtggactatg
ctgttttgaa
tagcatgcag

agcgcacaca

ccatttaaat

ctcaccacaa
ctgctccagg
cgcttcgaga
tcccactacg
cctgagatcg
attatttgcecg
tcctctaacg
cttacacagc
agctatatca
cttcccecgaag
atagatacta
cattggttgt
aacaatcaac

accgaaacccC

ccaaagacaa
gacgcaacct
aacaaaagag
tgtgettttt
tcctatatet
attcaaatct
gtgctgaatce
ttctgaattc
atatatcgtt
atcaggacga

catatgcatg

78

gCLLYCCYC

acgagatcca
cctactccecea
aggaccgcca
ccgacgtcect
ccaaccctcece
ctgtcatget
ttctttccat
ctacagctca
aggcatgggg
gtttccaaca
taaagttgtc
tttatccaaa
aaaccgaata
ttatcttcaa

ttggagcgag
ctttggttga
aagatggaat
atcttattga
ttctcagtgt
tatttttaat
tatcacacta
tcattaagtt
cataagatgt
tttgtcactc

caatatttac

48

cctectggage
gctectgtet
caacgcccte
cccagccgac
actccctetg
gaacgacgac
cgctaagcac
gcagacttca
attgggtttg
gcagtatcaa
ctttgcetcecet
caatactcat
taaaatgcgce

gcecgaaaca

actcagggtc
atgtaatgaa
tagtagtaga
tatcatccat
ctgataagtg
aatgttgaat
gaaaaaaaca
tttattttet
cacgccagga
acttcaaaca

acgtgatcgce

60
120
180
240
300
360
420
480
540
600
660
720
780
840
864

60
120
180
240
300
360
420
480
540
600
660
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catgcaaatc tccattctca cctataaatt agagcctcgg cttcactctt tactcaaacc 720
aaaactcatc actacagaac atacacaa 748
<210>SEQ ID NO 36
IR JE:313
<212>387 : DNA
{213>AW4A : Brassica napus
<400> 71 : 36
gagtgtgtat accacggtga tatgagtgtg gttgttgatg tatgttaaca ctacatagtc 60
atggtgtgte ttccataaat aatgtactaa tgtaataaga actactccgt agacggtaat 120
aaaagagaag tttttttttt tactcttget actttcctat aaagtgatga ttaacaacag 180
atacaccaaa aagaaaacaa ttaatctata ttcacaatga agcagtacta gtctattgaa 240
catgtcagat tttctttttc taaatgtcta attaagcctt caaggctagt gatgataaaa 300
gatcatccaa tgg 313
<210>SEQ ID NO 37
211>KJF 7596
<212>367 : DNA
213>F WA : Shewanel la oneidensis
<400> 731 : 37
atgagccata ccccttcaca gecctcaacct tcaaccgata aaaaagccga taaaaggcta 60
aataaacgct tgaaagatat gcccattgec atcgttggta tggegagtat ctttgcaaac 120
tcacgctatt taaataagtt ttgggattta atttgcgaca agattgatge cattaccgac 180
gtgccageca gecattggge gattgatgac tattacgacg tggataaatc caaggccgat 240
aaaagttact gcaagcgegg tggetttatg ccagaggtcg acttcaatce tatggagttt 300
ggtctgeecge ccaatatttt ggaactcacc gacagctcac aattgetttc cctcegtegta 360
gccaaagaag tgctgcagga tgccaatctg ccagacgatt acgaccgtga ccgecatcggt 420
atcacccttg ggattggegg cgggcaaaag ctaagccata gcctcaacge gegectgeaa 480
tatcctgtge ttaaaaaagt atttaaaagc agtggcecctga gcecgatgaaga tagegagetg 540
ctgatcaaaa aattccaaga ccaatatgtc cactgggaag aaaactcctt ccccecggetcee 600
cttggcaacg tgattgccgg acgcatcgec aaccgtttcg atttaggtgg aatgaactge 660
gtcgtcgatg ccgecectgege aggatcecgett geecgecatge gtatggeget caccgaactg 720
accgaaggtc gcagcgacat gatgatcacc ggeggtgtet gtaccgacaa ctcecgecttac 780
atgtatatga gtttctcaaa gacacccgece tttaccacca acgagcaaat ccaacccttce 840
gatatcgact ctaagggcat gatgattggce gaaggcatcg gcatggtcge cttaaaacgce 900
ctcgacgatg ccgagcgega tggegaccgt atttatgegg taatcaaagg cgtaggegece 960
tcatcggacg gtaaatttaa gagcatttat gcgecgegee ccgaaggeca agceccaaggea 1020
ctagagcgeg cctatgatga cgegggettt gegecgeaca ctgttggett gattgaggec 1080
cacggcacag gcacagccge aggegatgta geggaattta ctggtttaag ctcagtgttt 1140
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tctcaggata acgcgecagtt acagcatatc geccttagget cagtcaaatc tcaggtgggce 1200
cacactaaat ccaccgcecggg cacggegggt gtgattaagg ccgegetgge actgeaccat 1260
aaagtattgc cacccacgat taacgtcagce aagcccaatc ctaagcttga gattgatcge 1320
tcgeeetttt atctcaatac cgaggegege ccttggatcece aacgecagtga tgatacgecg 1380
cgcegegetg ggataagetce ctteggtttt ggtggecacaa acttccattt agtactcgaa 1440
gaataccgcc cagatcacac gcgcegatgac gectatcgtce aacgcagegt ggcacaaatce 1500
ctactgtttg cggctaacga taaaaccttg ctactgaacg agttaaaagc tgttttacaa 1560
caagcaagct cagctaaggce ggagcetttet gaggegecatt ttattcagtt tgctaaaccce 1620
tacgcectge gagaaattac gecgecaatcg gecegtettg getttatecge caaagactat 1680
gcccagttac agactctgtt aacccaageg atagcgcage ttgaagccaa taacgetgag 1740
agctggcaat taccttctgg gatcagetac cgegecaagg ccttagtcaa tgagcaaacce 1800
aagatcgcecg cgetatttge tggtcaagge gegecagtace tgaatatggg actggagett 1860
gccaataact tcccecgaget tcgecgecat atccacgeca gegataaagt gtttagtace 1920
catggtaage ctgecgettte aagegtgete tatcctatte cagectttga tgatgagtceg 1980
ataaaagcgc aggaaacggc attaaccaac actctgtatg cccaaagcecge catcggegeg 2040
ctctcaatgg cgcagtacge cctgtttact caggcaggtt tcgecccaga tatgetgget 2100
ggtcataget tcggtgaget ttcggeccetg tgegecgeag gggttatete aatggatgac 2160
tacatcaaac ttgcctttga gcgtggacag gegatggege agtcatccca agataccgat 2220
gecgggtgtta tgtatgcagt gatccttaag caaaaacaag atattgaggt aatcaacggt — 2280
tgecttgege agtttgaagg cgtcaaagtt gccaactaca actcacccac tcagetggtg 2340
attgcaggecg ctagtgccge cacccaacag geggetaagg ccattagega gttaggettt 2400
aaggcgattg ccctgecegt ttetggegee tttcacacge cattggttge ccatgcacaa 2460
aagcccttta gtgcagecat cgataagget cagttcaaca cgccaaagat tgecttatat — 2520
gccaatggea caggccaget geatcctate gatgeccaacg ccatcaaage tgecttgaaa 2580
gatcatatgt tgcaatcggt gcactttagc gagcagctag aagccatgta tgccgcecagge 2640
gecacgggtgt ttgtcgagtt cggcccaaaa aacattctge aaaagttaac tgaaaatacc 2700
ctcgeggege agttaaacga getgtgtatt atcagecatta accctaatce caagggegat 2760
agtgacagcc aactgcecgecag cgcecgeagtg caactggegg tggeggggegt aaaactcecege 2820
gagattgatc cgtatcaage agagttaatt gccccagecag caacatcgge catgaatata — 2880
aaactcaatg ccaccaacta catcagccca gcecgacccgea gcaaaatggt cgattcecgetg 2940
caatcgggca aaattaccag ccaagtgcag tatgtggatc gecatcgttga aaaagtggtt 3000
gagaaagttg ttgaaaaacc agtgattgtc gaaaaaattc tagaaaaggt tgtcgaagtg 3060
gaaaagcccg tggcacaaaa tagcaataat attcaacagce aaacgcctge acagccagece 3120
agctttaccg ctggacagac gaatcaagat gccctgageg cecttttttge cgeccaaacce 3180
caggcagcge aattacatca acaatttttg gccattccge agcaatacgg cgatacagtc 3240
agcgcactga tggcagagca agccaaaatg gcaagecttg ggatcgetat tccagagagce 3300
ctacaacgct caatggaact gttccatcag caccaagcge aaaccctaaa aagtcatagt 3360
gactttatgc aattgcaaac cagcagtagc caagcagtac tggcattatt aggtcaaatg 3420
ccagcgtcte aggttcaage ccccattcaa gecgetgeac cagtggecagt agcagtgaca 3480
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aaacctgtcg ttccagcaca ggccccecegtg gttcaagggt tggecgecaga gectaaagtg 3540
actgctgtge ctgtgagega gcccacagtt cagcaacctc aagtagcact ggcacaagta 3600
gcacagacaa aagtaactca gccaccatta gcgcaaccac aagtacaaac tgtggcecgea 3660
caaaccagtg cgcttcaagt aaagcctgee ttgcagcaaa tcgagcacge tatgetctca 3720
gtggtggcag acaagaccgg ctatccggtt gaaatgttag aacttagcat ggatatggaa 3780
gcggacttag ggatcgactc cattaagege gtagaaattc taggcacagt gcaggatgaa 3840
ttaccgaacc tgccagaact cagcccagaa gatttageccg agtgeccgecac cctaggggaa 3900
attgtggcege tatttagecca agcagetcet gtaacatctg cgaccactgt tagccatget 3960
acacaaagtg ccgtagccge aagecgeggeg gtttccaatg atgagattga gegecactatg 4020
atggcggtcg tggccgacaa gactggetat cccgttgaaa tgetggaact cagcatggat 4080
atggaagccg accttggeat tgactccatt aagecgegtgg aaattctagg cacagtgcecag 4140
gacgaattac ccaacctgcc agaactgagc ccagaagatt tagccgagtg ccgtacccta 4200
ggggaaattg tggcgectatt tagccaagcec gtcccagtgg cagcacaaac ctttgecagece 4260
atggcagcaa cgaatcctca ggttgtcgee tetgecgtceca cgecaattge ggecgtatece 4320
gatggcgaga ttgagcacac tatgatggcg gttgtggecg ataaaaccgg ttatcccgtt 4380
gaaatgctgg aactcagcat ggacatggaa gccgaccttg gaattgactc cattaaacgg 4440
gtggagattt taggcacggt gcaagataag ctgccaaatc tgccggaact cagcccagaa 4500
gatttagccg agtgccgaac cttaggggaa attgeggege tetttageca ageggetecet 4560
gtaacagctg cggccacagt tagccatgcecg acacaaagtg caatagetge aagggeggeg 4620
gtttctaatg atgaaattga gcgcactatg atggeggttg tggecgataa aaccggttat 4680
cccgttgaaa tgcttgaget aagcatggac atggaagecg accttggtat cgattccatt 4740
aagcgegtgg aaattctagg cacagtacaa gaccaactge caaacttgcecc agaactcagce 4800
ccagaagatt tagccgagtg tcgtaccttg ggtgaaattg tcgccctcta tgetggtteg 4860
caatcatcaa gtgaggcgect acaacaaaac catgctgega caattcaaga gactcaagag 4920
gctattgcaa aaaccgtcga ggaaaccatc gacctgecge cccatagtga ggtgatgeta 4980
aaaaagttgec cagcggegge tgagttageg cgcatcatcg caactagega tgttcaactg 5040
acggcaaaca gttacgtcgt tatcggegac gatggeccaca acgegggggt gattgecgaa 5100
aagcttcacg cccaaggtgt taaggtcgeg gttgtacget cacctaaaac ggttgtgace 5160
agcgcecatcge cactcgatag ccatattgee agettcacge tggaggetat tgatgatgaa 5220
agcatttgtg aggtcatcaa tcagattgaa gcgettggee aaatcgecgg ttttattcat 5280
ctgcagccac agcataaatc cgttgecgat aaaggtgetg gettagtget ggtagatgaa 5340
gccaaagctt cggtcgagea agecttettg ttcecgecaaat tcecttacaacc gettttaact 5400
gaacgtgact attgccgett tgtcaccgtc agectgtatag acggtggett tggectatatce 5460
ggcatggacg agtcggtagg tgccctcatc ageccagagtg aactcaacca ageggegete 5520
tttggactca ctaaaacctt aaatcacgag tggccgggag tggtetgecg cgegetggat 5580
atcgcgecaa acttggacge taaaacggtc gccaatgegg tggtgecagga atactacctt 5640
caagatgcge cggtcgaagt cggtattgat agcaactttg atcgegtgac attagttgea 5700
ggcaccgetg cacttcgeca tccaccegee gteccttagea atgecagataa aatactggte 5760
acgggecggtg ctaaaggtgt cacttttgaa tgcgecttaa gettagcaaa acgetgtcag 5820
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gcacattttt
aaaaagagca
cccacaccaa
catgctttag
aacgaccctg
gggattattce
gaatttgaac
gatcttagcce
accggccaga
gcgcecagceaat
atggtcaatc
aaagcgggty
gtcggaaccg
cctgaagcecgg
agcattcgcecg
atcaatggtc
aaggcccatt
ttcgatgagg
cttgctgacg
cgcecgeagt
ttcgaggttg
aaccgcgagt
agcgaagtgce
gccttagacg
gccgaagate
agcttaccca
gcagtattag
ctctaccatc
aagacgctta

tcaatccaaa

tcctegetgg
acgaactcaa
aacaagtgga
ccgecetttga
cggccattge
acggtgeggs
gtgtctatgg
aagtaaaact
gcgactacge
taccacaagc
cagcgctgaa
ccgagttatt
atatgcaggg
atctagccac
tcatgcgcag
atgcggtgtt
taggtacggce
cgctgettge
ctgcacaaca
atcaggcggt
gcgagttgea
cgctctacag
tcacctttga
actgcggcaa
tgttattgceca
gcacgattgg
tgctggatgt
aggatggccg
accaagcatt

acatggccga

<210>SEQ ID NO 38
211> 2205
<212>Z57 . DNA

213>& Wk : Shewanel la oneidensis

<400> 771 : 38
atggcttgtc gecattcaget caatgttgaa gataagctac tgattgatga gccatctgat

ccgtagcegee
agccgceagcec
cgecttagta
tgccattgge
cagcaccatt
agttctagcce
tactaaggtc
gattgcactg
catgtctaac
caaggtgatg
aaaaatgttt
tgccagcecaa
caataccgcce
agcgttagat
cctegaccecet
gccaacggta
ggtgagtgte
acgcaatgcg
atcgactgag
gttagtggceg
ttctctgata
cgatggcacc
tgaccaacat
gtttgcgecea
ggccatgetce
cgagtttgtt
gcttaagcac
tttaagctge
tttggctaat
ggtaagtgtt

caccaagtga
attgcgcacc
tggcecegtge
gccagegetg
gcgeccatta
gataaacata
accgggctta
ttctcttegg
gacattctca
agcttcecgact
attgaccgcecg
ttattgagtg
aatgccgttg
ccgecagcecta
aaacgcatga
tgcgcececatceg
agcgattatc
cctattgage
gcgttageceg
cagacggatg
caggagatgg
ttgttccatg
cttatggcca
aagcttgagg
gtgtgggcte
tcctatgege
tcgtececget
gagatgaaac
aaacctcaac

aagtga

tccetgeatg
tgcaaagcct
agagcagcct
agtacttaag
acgcactatc
ttcaagacaa
ataatctgcet

cggegggttt
ataaagccgc

ggggtectty
gggtttatgt
atacaggcgc
aagttgcatc
tggcccaaac
gctttattga
attggatgcg
gactgctcaa
tcgaattgat
cgctgataag
atatgccaga
cacagcaacc
gcecgagact
aagtagaact
ataagggtac
gccttaaata
ccttgagett
cgcttgaggce
gagcaaaagt

aactggcgceca

ggcagaggga
tggtgataaa
tgagatcagc
tgtggatgte
gcctatcact
gaccttaaat
gtcaacgctg
ttacggcaat
gctgecaactt
ggatggcggce
cattccactc
acagctgttg
agcaaaaaag
ggtgccgeag
ggatcattgce
tgaggccgcece
gggagtaatc
gctcacgecg
ctttgaaggt
cgcgcagegt
cgctatcgeg
gcaaggcata
gccacaggtg
acaacccttt
tcaagcggca
tggtgaaaag
gaatattgcce
cacgatcagt

agtgcaggca

gagccatctg atgagtcaac cttagtcgec ttactcageg agcagectcecge ccatattgeg

caaaaacaac tcgttgaaat ccgctttgaa tatcaacagc aagttcgtag tctgtttcectg
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5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7596

60
120
180
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ctcgatggac
gcacagactc
aatcgcgcett
gcaggcaatc
cgaacgctag
tgttattggt
gcccectcaag
caaccgttge
ttaacgctta
acggattggce
ttagccttag
cagactttta
tccaagccta
gcctegecece
ccgaatatgt
gaaggggatt
aaaaccgcag
attagcggcecg
caaccacggc
atctggcaaa
gaaatctccg
ctggegtgga
gattttccge
gaagcaagct
gtgacggcca
accttaggcet
catagcccceg
gcgecegetga
gltgaggtgsg
gagttgggceg
agcgatacga
ctctceetgg
atccatgegg
ttaggccatt

tacttgccge
aagccgaagce
ttgccectege
ttgccagtca
caggtattac
tctccaagee
ctcagacagc
tcaatgccaa
agttgttgca
tcagcagcca
tgctgatgge
ttgaaaaggc
gtgcatcgac
ttggtgataa
tcagcgactt
tagccgcecat
ttaatgtaag
ttggtgcgag
tcgcactggg
caccccacag
gtaaacttca
atagettttt
gggtttatct
gcttacaget
tgcatactge
taaaggccac
tcaatattga
attttaccgc
gcgecgatceg
ccgatggtgt
tcgtcagttt
cggcacttat
ataagactgc

attcaaacgt

<210>SEQ ID NO 39
211>K ¥ 5892
<212>Z57Y . DNA

213> EMNE : Shewanel la oneidensis

gcaattacac
gaatgaagca
caaacgcgat
gctaaagcett
gccaatgett
ccatcaagca
ccaaagcctt
caggctgttt
actgattgat
aggcagtgat
aggctccett
acgactgact
aagtttggta
gggcttaacc
acatagctat
gttgcaggce
cgtaaaagac
ttaccttttt
ctattccatg
cctgattgat
agccecgttcege
agtgcgcecgea
ggccatcgaa
ccttgcaagg
gccttcegeag
agcctgegag
tagcatgagt
gctgattaac
tcaaaccagc
tcaagaaccg
gctcaaatge
gcctcaatceg
ggctaaaacg

attccaagaa

ctgcatgceccg
ctctgcgata
tgtgctcagg
ttatatcaag
gccecacctea
agggtgttaa
atcttgactc
attcccatca
tcattgacct
tggtttaage
gaagagttaa
attgagtcca
tttaaaaccc
ttcgtctate
ttcecctgage
gagacgattt
accgcagaaa
agcaagttat
ggtgaagcag
gccacccaag
cgecgactgge
accagtaccg
cagggcgata
ctgaataagc
tcacagcgca
actcaggttc
attgccaaaa
accgecgtata
acccttatcg
atattagcca
ttagctcaac
gcagctcaat
atagcgtcac

ggagaacccce
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aggcttatat
tagaaatcga
cggttaattg
ctattgaggc
atacagaaaa
gcctaaatcet
aaggtacagg
gcggeaatga
tatcgttaaa
gctatcaagce
tgcaagaagc
gcgeatccaa
cagcgggceag
ccggegtagg
tttatcgcga
accaagacgc
tgagcttaag
tgactggcegt
ccatgtgggce
gcagcgcaat
aattgaatga
aaattaatcc
cctgtattet
gtggcattge
atgcaatcca
gttttattag
gcattgececga
accaaggtgc
ataaaatcag
tggcatgcaa
ttatcagcca
cagcaacgca
actctgccaa
tttga

ttcagecttg
aaactgtaca
ctactcggat
gttaagtcat
aacagagcga
cttcgataaa
gcttatecget
gtttgagtcg
ccaacctgat
aaaggatgaa
caaagcgatg
gcacagtgca
ttattttgeg
cactgtttac
gcttgaacge
ggcttatgceg
ccagctcgee
ctttactatc
aagtttagct
tttcaaccac
agatgctccg
actgectgget
cgegggetge
cagcaataaa
agggttttat
cgeggegeag
taccttttge
gcgettattt
ccgccaactt
tgccaagggce
tagagtgcca
ctcagcaact

cgeetgegea

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2205
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<400> 731 : 39
atgagttctc aaatgcatac tcacccgact ctgcaagaca gcgececgetgt geccaaacgac 60
cagcgccaaa cgttaaagge gatgccaaag attgecattg tcggecttge tgtccagtat 120
cccgatgeeg acacaccgga gecagttttgg caaaatctge tggataaaaa agattcccge 180
agccaaatcg acgeggecaa actcaatgee aatcctgetg attaccaagg gattcaagge 240
caagccgacc gtttttactg cgacaaggge ggctatatce gecaacttteg ttttgatcca 300
cagggttatc agttactgecc ageccactttt gcagggetgg atgaaagett tttatgggea 360
ttagattgca gtaaaaaggce cctactgaat gegggegtgg atttaacgge gecattactt 420
gagcgcacag ggattgtgat gggcacgetc tcecttecccga cggetcecgete caatgaatta 480
tttttaccga tttaccatca agcggttgaa aaggcattaa aaaccaagct taatcaacca 540
caatttgcct tagcgccecctt cgceccaatget tcaattgegg getcgecaact ggecagcecaat 600
ggtgtcattg ctcatacgge gtctaagttg ttaagcgatg ccctcecggect tggeggegea 660
cagctcagtc tcgacgcecge ctgegecage tcagtctatg ccctcaaatt ggectgegat 720
tatttaacca cgggcaaggce cgatatgatg ctcgegggeg ctgtatecggg cgecgatece 780
ttctttatca atatgggatt ctcgattttc cacgcctatc cagaccatgg gatttcggeg 840
cctttcgata gcaatagcaa aggcttattc gecgggegaag gegetggegt attagtgett 900
aagcgtttag aggatgccga gecgegatgge gataatatct atgetgtggt cagtggeatt 960
ggtttatcga acgatggcaa aggccaattt gtcttaagec ccaacagtaa gggccaagtg 1020
caagcctteg agegegecta tgecgecget aacacgeacce cgagecaatat cgaagtgatt 1080
gaatgccatg ccaccggcac geccgetgggg gataaagttg agectcacttc gatggagegt 1140
tttttcgagg ataaactcga cggcactaaa gcgecgetga taggttcgge caaatccaat 1200
cttgggcatt tgctcaccge agecggeatg cctgggataa tgaagatgat ttttgeccatg 1260
cgctcaggee atctaccgece aagtatcaat ttaacggege cgatttcatc acctaaaggg 1320
ttgtttagecg tcaataatct tcccacacag cgtcaggett ggecccgataa agegggeaac 1380
gatcgtcgee atgcaggggt gtetgtattt ggttttggeg getgtaacge ccatctgttg 1440
ttggaatcct atcaaccgac agcgcacage gceccgagaage aagccaacaa acctgtttat 1500
cagcagcaag cattaaccgt tataggcatg gecgtcgeatt ttgggecttt ggectcecate 1560
aatgcgctgg ataaggeget aatageccaa acggatgect ttatccecget gecccectaaa 1620
cgatggaaag gcttagataa acaccccgat atcttgecage aatttggect aaatcgegeg 1680
cccaaaggcecg cctatatcga gcagtttgac ttcgactttt tgegetttaa agtgecgecce 1740
aatgaggatg acaggcttat ctcccagcaa ttgttgctga tcaaagtcge cgacgaageg 1800
attcgecgatg ccaagttaac cgcaggcage aaggtcgegg tgttagtgge gatggaaacce 1860
gagcttgage tgcaccaatt ccgtggecgg gtgaatttge acacccaact ggeggatage 1920
ttaaagaaac aaggtgttca cctctccaat gatgaatacc tcgecctega agecatcegec 1980
atggacagcg tgctcgatge cgccaagetc aatcaataca ccagetttat tggcaatatt 2040
atggcgtcge gecatcgecte getgtgggac tttaacggee cagegtttac catttcagece 2100
gcecgagecaat cggttgeceg ttgtatcgat gtggegecaaa acttactgtce caaagaggcec 2160
ctagatggcg tagtgattge cgecgtggat ttaagceggea gtgttgaaca ggtcatattg 2220
aaaaacgctc aagtcgecgt tgatctcgat geccaacageg caaatccaca gtggaaggtg 2280
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ggtgaaggecg ccggegetat cgtgettaca aaccagcaag cgagcaacag tcaacaagcg 2340
ggttacggce aaattcgtgg tcaagcattt ggcacaaacc atcagectgece taagetgett 2400
gattcgectga taaccgaaac ggctatcgec aatccttcaa tgccaacgge catccatatg 2460
attgagcaat gtattgcccc agaagaacaa ctgccagcag agcatttatt agcegceagett 2520
aatcttttgg ggacgtcatg caatcgagtc gccaatacce ttggacataa ctttgecget 2580
gcaggtatgg ccagtcttct gagtgcecctg ttaagcectaa agaacaggtc agcaaattcg 2640
gataaaaacg ccgaaaaaca ggcattagtg tctacccaaa gccaaggggt gagectcgetg 2700
ctgctgttaa gccaaacggce aacgcaggeg gecacaactag aactgegect tgegeaggac 2760
ttaaccttaa gtgagcaaaa acatttaatc aaaccagtga cgctcggtgg tcgegatate 2820
tatcaacata ttgtagatac gccgetgect gecacttgeeg ccatccaagg caaaatgege 2880
cagttgcage ctttagectc acaggcecgaca caaactaagce ccgcecagtggg cgecagcecactt 2940
gatatcacgg ctgaaaacgc cacaccatta gcagcagaga geggtatgtce atctaacgcea 3000
ccacttcaat ttgagacaac agcatcggceg caggatageg cggecattgtt gcaaaaccag 3060
caactcgeee gegaggegea cttagecttt ttacagagece gtgagcaagg getcaaactg 3120
gcagatgegt tgttaaagge acaattatcc cagacgacac aaatgggtge tgttgecagec 3180
catgttgcca ccagcgcaaa tgtcgetgaa acgaaggege agcaageggt gtcaatccca 3240
gaactcatge ctaatcatge gecctaatcat gcaagagtcc cgeccctatac geccceccatt 3300
cctgeegeta agecctgeat ttggaactat caggatctgg tggaatacge cgaaggegac 3360
attgccaagg tctttggege cgattatgece attatcgaca gctacgecacg gegegtgege 3420
ctgcecgaccet cggattatct getggtcecteg cgggtaacga agectcaacge gcaaatgaac 3480
cgctatcaac cgagcagtat gaccacagaa tacgatattc ccgtggatge gcecccttettg 3540
gtcgatggece aaattccttg ggecagtggeg gtegaatcgg gecagtgega tttaatgetg 3600
atcagctact taggtatcga ttttgaaaac aagggcgage gegtctatecg tttgetcegac 3660
tgcaccctca ccttecttgg ggatctgece cgeggeggtg ataccetgeg ctacgatate 3720
tccatcaacc actttgeccg caatggegat accctgetat ttttettete ctacgaatge 3780
tttgtgggecg ataagctgat cctcaagatg gacggcegget gegegggatt ctttaccgat 3840
aaagaactgg ccgatggcaa aggggtgatt cgcaccgagg tcgaaattaa ggtgegegag 3900
caagcacaaa ttgcactggce caatgaatat acccgaaacg gcaataagcec acgcttcacg 3960
ccgcectactta actgecgegea aactgecttt agetacggece aaatccatcg tctactgage 4020
gccgacattg gtggetgttt cggeggtgaa catgeggecce atcaagecaaa gtttggtete 4080
cagccttcac tcectgettege ctecggaaaaa ttcctgatga tcgagcaagt cagtaagetc 4140
gaagtgcatg gcggegecetg gggettagge ttgattgaag gtcacaageca attagecccece 4200
gaccattggt atttcccetg ccatttcaag ggegaccaag tgatggcagg ctccctcatg 4260
gccgaaggtt gtggecagtt actgecaattt tttatgetge atattggtat gecatgetaat 4320
acacaagcag gtggcgttac taacggccgt ttccaaccce ttgaaaacge atcgcaaaaa 4380
gtgcgctgee geggtcaggt attgecacaa tcectggecacce tcacctatcg catggaagtce 4440
accgaaatcg gcatgagccc tcgecccectat gecaaggega atattgatat tctgetcaat 4500
ggcaaagtgg tggtggattt ccaaaatctc ggggtgatga ttaaagaaga agcggattge 4560
acccgectatt cgcaaagcca ttcttcacag ggtaatcata cgcaagcage aaatatcgaa 4620
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agtctcgegg aacaagcegece gectaatggeg caaatcccag atgttgecage tccggtcaat 4680
aaaggcgttg tgccgettaa gecatgtgage gegecgattg cgecagecagg ctctaagtac 4740
gccaaccgeg tgceccgacac cctgeegttt actcecttate atttatttga gtttgecace 4800
ggcgatattg aaaactgctt cggccccecgat tttagtattt accgtggett aatcccecgeceg 4860
cgtacgcecet gtggegatet gecaactcact acccgagtgg tggetattga aggcaaacgt 4920
ggcgagcetga aaaagccatc cacctgtatt gecgagtatg aagtgeccag caacgegtgg 4980
tattaccgta aaaccagcca cccgagtgta atgeccctact ctgtgetgat ggaaatatca 5040
ttgcagccaa atggectttat ctcgggttat atgggcacga ccttaggett tccagggeag 5100
gagttattct tccgcaatct cgacggecagt ggcaagttac tgegegaagt ggatttacge 5160
ggtaagacca tagtcaatga ttcgecgecetg ctgtetaceg tgattgetgg cagcaatatce 5220
attcaaaact ttagctttga gctgagcetge gatggegage ccttctaccg tggtaatgeg 5280
gttttcggtt actttaagge cgatgcgett aaaaaccagt tgggtatcga caatggtaaa 5340
attacccaag cgtggcacct tgagcgeggt atcaaagcecg actgccaaat caatctgtta 5400
gataaaaatg gccgcagttt cgtggegeecg ctgggecaage cacactaccg cctagegggt 5460
gggcagetga actttatcga caaggccgaa attgtaaaaa ctggeggtaa gaaggggete 5520
ggatacttat acgccgageg caccattgac ccgagegatt ggttcttecca gtteccattte 5580
catcaggacc ctgtaatgcce aggctcecceccte ggtgtecgagg cgattatcga attactgcecaa 5640
acctatgcca tagaccaaga cctaggcegea ggtttcaata atccgaaatt tggccaaatt 5700
ctgtcagaaa ttaaatggaa gtatcgcggt caaattaatc cattaaacaa acagatgtcg 5760
ctggatgtge atatcaccag cattgaagat aaagacggta aacgcatcat caagggcgat 5820
gccaacctga gtaaggatgg cctgecgeatt tatgaggtga ccgatattge catctgeatc 5880
gaagaggcat ag 5892
<210>SEQ ID NO 40
QIDKE 1644
212> : DNA
13>EWNAE : Shewanel la oneidensis
<400> F¥51): 40
atgacgaata ccacactcga taataacgct ctcgataata acaagctcag tccttggceceg 60
tggcaggttg atgaagcecge catcagtttc gatatcgaat cccttggecaa aaaactcaaa 120
gatctcaatc aagcctgtta cttaatcaac catgctgaga aaggcttagg catagceccaa 180
agcgecgaag tggtcggtet tgcagaaccce aataatggtt tgecatcctgt aagegectte 240
gceeecgeee ttggeaccca gagettgget gacagtaatt ttcgecgegt geatggggtg 300
aaatacgctt actacgecggg cgecatggee aacggtatecg ccteggaaga gttagttate 360
gcettaggte aggegggeat tttgtgetee tttggegegg cagggttaat tcegtegege 420
gtggaagccg cgattaaacg cattcaageg gcattgecca atggtcccta cgectttaac 480
ttgatccata gcccgagega gecaagegetg gagegtggea gtgtegaact cttecttaaa 540
catcaagtge gtacggttga ggcctegget ttcttggget taacgecgea aatcgtctat 600
taccgegeeg caggectgag tcgegacgece ageggegaga ttgtgattgg caataaagtg 660
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attgctaaaa
atactgcaac
tctgtgcecca
cgeectetgg
taccagtata
gcgetggega
tgcgtggaag
gatgtgacta
aagcgcggea
gactcgatag
gcctcattag
caaattgagc
ttaggtttat
atttgggcag
gattaccgcg
caagcacgga

tggaaacctc

tcagccgtac
aattagtgaa
tggccegatga
tcacgctatt
aaacgccgat
ccttcaatat
cgggtgecag
tggecgececege
ccctattecee
aggcgattcc
atgagatttg
gcgegetgga
cgagccgcetg
gccececegeecet
agcgcaatgce
ttaacctgtt
tgcaacgctg

<210>SEQ ID NO 41
<211>K 8316
<212>2%%1 . DNA
<213>4W1k . Colwel lia
<400> 751 : 41

atggctaaaa
tttaattcte
gatgcaaaga
gatgtaccca
gataaaacct
tttggtttge
gttgcacgtg
aaagttggta
cgcttgcaag
cgecgcecatga
ccaggcatgt
actaactgtg
tcagacttac
tcaccattta
cgcecccatttg
ttcaagecgtt

agcaaagcac
gtcttcaaga
acttagaaaa
gtgatcgttg
attgtaaacg
caccaaacat
aagtattaaa
ttacgttagg
gcccagtatt
tcattgaaaa
taggcaatgt
ttgttgatgce
ttgagcacag
tgtatatgtc
ataatgattc
tggaagatgce

tgaggtgget
cgaagggcett
cattaccgcce
gccaaccatt
ccgagtggge
gggegegecece
cgaacatacc
cgccgatatg
gatgcgegee
agcagaggaa
ggcaggtact
taaccctaaa
gtcaaacact
cggegeettt
ggtcgacttg
gttatcccaa

ctaa

accaagttta
atcagcgaag
gaagcagact
ttggegetcea
geaggtgggg
tatattgtca
cgtaagttac
tttgaaatgg
aataagctct
aggcaaaagc
gtggcgceact
cgcaaaatgg
ggtgaagtcg
aatgcttggg

gcgaaacatt

ggggtaagta

psychrerythraeca

atctaataac
atgtcctatt
ctactgggac
ggcaaaggat
tggtggtttc
tttagagtta
cgatgcaggt
tgtaggtggt
agagaaagta
gttcaaaaag
tatttctggt
ggcttgtgea
atctgaagta
attttcaaaa
aaaaggtatg
tgaacgtgat

cctgtaacga
gccattgttg
aacatttttg
gattattact
ttaccagaaa
actgatatcg
attggtgatg
ggacagaaac
ttaaaagcgt
gcctatatceg
cgtattgcta
ggttctttag
atgatctctg
actcctgett
atgattggtg
ggtgataaag

87

tggagcccege
atcaaatgct
caggecggeea
aagataccat
ggatcggcac
ccggcetcaat
tcgecaccac
gcgttaagtt
acgagattta
tggaagagca
ttaatgagcg
cactgatttt
gccgegaaat
ctaaaggcag
taatgcaagg
ttccagtcag

atgaagcaga
gcatggegtce
aatcagtcga
cgagcgatcce
tagacttcga
ctcagttatt
ggtctggtta
aaatttcgcc
caggtgttga
gttgggaaga
accgttttga
cggcgattaa
gtggtgttty
ttacaacagg
aaggcatcgg
tttacgccegt

cccecgttaag
gatggcgcaa
caccgacaat
tcaagccaag
cccegatgeg
caaccaagcc
tgaaatggcce
acaagtggtt
cacccgctac
agtatttcge
cgatcctaag
ccgetggtat
ggattaccag
ttatttagat
cgecegectac

cctgcaacgt

cgaaaaagcg
tatctttget
tgcaattaaa
aaaagaggct
cccaatggaa
gtctttagta
cgatcgtgac
attaacgtct
agaagctgat
aaactcattc
ttttggtggt
gctagctate
ttgtgacaat
tgaagacatc
tatgatggcet
acttaaaggt

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1644

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
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attggtactt caagcgatgg tcgectttaag tcgatttacg caccacgccc agatggtcaa 1020
gctaaagegt taaaacgtge ttatgaagat gcagggtttg atccaaaaag ctgtggeatg 1080
attgaagcge atggtacggg cacgaaagcg ggtgacgecag cagaatttgg cggettagtt 1140
aaacacttct cacaagataa tgatcaaaaa caacatatcg ccttaggctc tgttaagtct 1200
caaattggtc acgctaaagc ggccgetgge gecagcaggta tgataaaage ggtattageg 1260
cttcatcata aagtgctacc agcaacacta catatcgacc aacctaatac ctcgttagac 1320
attgaaaaca gtccaatgta tttaaacagc gaaacacgtc cttggatgge acgtgaagat 1380
ggtttaccac gccgegecagg tatcagttcg tttggttttg gtggtactaa ctaccacatg 1440
gtattagaag aatactcgcc aaaagcacaa ggccagtatc gettaaatge agtgecacaa 1500
acactgttag ttacagcgge taacgaaaaa gcattagtga gttcattaac agattggaaa 1560
aataaattaa gtgtaaaagc agatgatcaa ccatacgctt ttaacgectt agttgttgaa 1620
aacacgttaa caacaccagc ggttgctcta geccegetgtg gttttgttge aaaaaatget 1680
gatgaagcaa tcaaaatgat tgaaggtgct ttgacgcaat tccaagccaa atcaggtggt 1740
gacattcctt gtgaagagtg gtcagtacca acgggtattt attaccgtaa gtctggettg 1800
tcagtgageg gaaaggttgt cgetectettt tcaggtcaag getcacaata cgttaatatg 1860
ggccgegage ttgettgtaa cttcccaage gtaatgecaag ctgetgecaga tatggacagt 1920
gagtttacac aagcaggttt aggtcaatta accccgacaa cgtatccaat tcctgtattt 1980
aatgatgatg cacgtaaagc acaagatgaa gctttacgtt taactcaaca cgcacaacct 2040
gcaattggta ccttaagtgt tggtctatat aaagcgttta ctaatgctgg tttcaaagee 2100
gactttactg cgggacatag ctttggtgaa ttaaccgege tttgggetge aggegtagta 2160
agtgatagtg actatatgat gttagcacgt agtcgtggtc aagcaatgge agcacctaca 2220
ggtgaggetg cgataggatt tgatgeggge actatgattg ccgttgttgg aagtccaact 2280
gatattgcta atgatattaa agacatcaaa gatatctcta ttgcaaacta caactctaat 2340
aaccaagtag ttgttgcggg tgtaagcact caaatagcaa tcgcectatcga tgagttaaaa 2400
ggcaaaggtt ataaagttgt accattaccc gtttctgeeg cgttccatac gecacttgtg 2460
ggccacgetc aaaaaccatt tagecgatget attgataatg ctaaatttaa taageccgett — 2520
gtacctgttt attcaaatgg cacagccaaa gcgcattcaa ataaagecgge tgatattaaa — 2580
aagtcactga aaaatcatat tttagaatca gtacacttta acgaagaaat tgacaacatt 2640
tacgctgatg geggacgagt atttgttgaa tttggeccta aaaatgtatt aaccaaactt 2700
gttgaaaata tcttaaaaga taaagaagac gttgtagcta tagcggttaa tgctaatcca 2760
aagaaatcgg ccgatatgeca aatgegtcaa geggecagtge aaatggeggt acttggttta 2820
gagttaacag aaattgaccc gtattcagecg gttaaacgtc cattatctge acctaaaatg 2880
tcaccactag cgatgaagct aactggecgeca tcttatgtga gtcctaaaac taaaaaggca 2940
tttgatgatg cactaaatga cggttggaca attaaacaag caacgtcagt tcctgttget 3000
gtgcctgage cacaagtggt tgaaaaaatt gttgagaaga tcgttgaagt agagcegeatt 3060
gtagaagttg agagaattgt ttacctgact gcagacggga aagtcttcga tggtagtgtce 3120
gcagatggaa ctgttgctaa tggtcaagca gctaacagtg ttgcagtaaa cgtaaacact 3180
gcggatatag caaatagtat tgaacgtagc gttagtcagt ttgttgatca ccaacaacag 3240
ttattaaacg tacatgagca atatatgcaa ggtccaaaag actatgcaaa aacgtttgat 3300



89

CN 101415822 B }?’l— ﬁlj %‘_C 61/68 1T
acggtcctat ctaaccaaga agcaggcegag ttacctgaaa gcctagaccg tacgttaggt 3360
atgtatcatg acttccaatc agaaacattg cgtgttcatg agcaatattt gaataaccaa 3420
actgataata tggcaacgat gttgtctget tctgaaagta atacagaggt gagttctaac 3480
atagttaaaa catcaccaat cgcgactcaa gcacctgtta ttaaaagtgt agtgacacaa 3540
gegeectgttg ttaaaccaac aatttcagtg gcacctgecaa cacaaacgtt acctgecgec 3600
gtatctccte cagtagtatc tgctccagta gtaaatgege ccgecacaatc agtagcaaca 3660
geegttgega tggegeeggt agetgaagtt tectattgetg ttectgttca ggaatcatca 3720
cttgaccttg aacgcattca aacagtgatg atggaagtag ttgctgagaa gaccggttat 3780
ccaacagaaa tgttagaact tgaaatggat atggaagctg atttaggtat tgattcaatc 3840
aagcgagttg agattttagg ctcagtacaa gaaattattg ctgatttacc agagcttaac 3900
cctgaagact tagctgaatt acgtacctta ggecgaaatcg ttgactacat gaagtcgaaa 3960
gcacaagctg cggctcecctag tgegtcageg aatgacagtg caccagecact acatttagtce 4020
gatagctcag ttgtgccaag catcgattta caacacatcc agaatgtgat gatggaagtg 4080
gttgctgaga agaccggtta cccaaccgaa atgcttgage ttgaaatgga catggaagcet 4140
gacttaggta ttgattcaat aaaacgtgtt gaaatcttag gttcagtaca agaaatcatt 4200
aacgatttac cagagcttaa ccctgaagat ttagctgaac tgcgcacctt aggtgaaatc 4260
gttaactaca tgcaatctaa agtatcagcg gctcctgtag cgagtgecce agttaatacg 4320
actgtaagca gcacgcctge aatcgattta attcacatcc aaaatgtgat gatggaagtg 4380
gttgcagaaa aaactggcta cccaactgaa atgcttgage ttgaaatgga catggaagcet 4440
gacttgggaa ttgactcaat caaacgtgtt gaaatactgg gtgctgttca ggaaactatc 4500
cctgatttac cagagcttaa cccagaagat ttagctgagt tacgtacatt aggtgaaatc 4560
gtaagttaca tgcaaagtaa agtatcagta gcgcctgecag cagttgcage aattgtgeca 4620
aatgcgacag ctaatgcaag tgctcctgeca attgacttag attacattca gagecgttatg 4680
atgacagtag tagcggagaa aactggctac ccgactgaaa tgcttgaact tgaaatggac 4740
atggaagctg atcttggtat cgactcaatc aaacgtgttg aaatacttgg tgctgttcag 4800
gaaactatcc ctgacttacc agagcttaac ccagaagatt tagctgagtt acgtacctta 4860
ggcgaaatcg taagttacat gcaaagtaaa gtatctgtag cgccaatage agttgttgat 4920
aatgctcaag ctgcgtcage cattgtgcca actaaggtaa gcagegetcece tgcaatagat 4980
ttagattaca ttcaatccgt aatgatgaca gtagtggegg agaaaactgg ctacccaact 5040
gaaatgcttg agttagccat ggatatggaa gcagacttag gtattgactc aatcaaacge 5100
gttgaaattt taggtgctgt tcaggaaacc atccctgact taccagaget taacccagaa 5160
gatttagctg agttacgtac cttaggtgaa atcgtaagtt atatgcaatc taaggtaaca 5220
cccgttgecag atgttactge tgaaacaagt acgectagega atgaaagege tccagecaatt 5280
gacttagatt acatccaatc tgtaatgatg acagtagtgg cagagaaaac tggctaccca 5340
actgaaatgc ttgagcttge catggatatg gaagcagact taggtatcga ctcaatcaaa 5400
cgtgttgaaa ttctcggtge tgttcaggaa actattcctg acttaccaga gcttaatcca 5460
gaagatttag ctgagttacg taccttaggt gaaatcgtaa gttacatgca aagtaaagta 5520
tcgeccaacgg atccgactga ccctaaagga acaggtgtta aaaccactgt ccctgetget 5580
gttcttgcaa atggtaggtc agtagaaaca gcggttaact ttcaaggcgce acctagtgceca 5640
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actgttgaac taacagcatt atcttcagtg aacaaaattg ttcaagatgt tactggtgaa 5700
ggcaaacaat caggcgctaa cgegttagtt gttgatgatg gcagtggege agecgtggeg 5760
ttaagtgctc aactgatcaa agcaggttgg caagttacgg cattaaaacc taattgggtg 5820
gtcagccatt cgaaaaaagc gtttgctaca gcagtaaatg ttgttgaaat tggtactcat 5880
gataaaacac ttgatgaagc tcaagtaaaa gacatcattg agaaaacagc acaattagac 5940
gcagttattt acttacaagc agcaaatact gttgatgcta tcgaataccc agaagcggcea 6000
aaacaaggct taatgttage cttcgtatta gctaagttgt cgaatgtaaa gttagcegact 6060
aatgcacgtg cttcttttgt tgtggtaact cgccaaggtg gegetttagg cttttctaat 6120
ggtgatgctg atagtggtac gcaacaagtt aaagccaatg tgaaagccga cttagtgcaa 6180
gcaggtttag cgggcttagt taaaaccatc aaccatgaat ggaacgctgg cgaaggcagt 6240
gttttctgte gaattatcga tttatcaagt aaattagcag cagataaagce agcaactatc 6300
atcaatgatg agttacttga tattgacggce agtattgttg aagtagcaca tgataccgat 6360
aacctgagta ataacattgg ctcacgtcta acgctatctg gtgtggttac cgatagttat 6420
gcactaacac caattgctaa agggtcaaac acagcaatta acagtgactc ggtatttttg 6480
gtaagcggtg gcgcaaaggg ggttacagea cattgegtta tcgaaattge caaacagtac 6540
caagctaagt ttattttatt aggtcgttca tcctttgatg acaacgagec aagctgggea 6600
caaggcatta gtgatgaagt tgctttgaaa aaagcagcga tgcaagcatt gattgcaage 6660
ggcgaaaaac caacaccagt taaagtgact cagtttgtac gtccggtatt agctaatcegt 6720
gaaattgcge aaaccttage ggcaattaaa gcggcaggeg ggcaagcaca ttacgetget 06780
gccgacgtga cgaatagtgt aagtgttage getgeggttc agectttact aaaaacctta 6840
ggtcaaggtt ccttacaagt tacgggcatc attcatggtg cgggtgtett agceggacaag 06900
tttattgagec aaaaaacgct tgaagaattt aacgcecggtat acacaacgaa aatagatggt 6960
ttattgtctt tattagcagc aaccaatgcc gaaaatatta aacacttagt gttattttca 7020
tcagecggetg gtttttatgg taacccaggg caatctgatt actccatcge taatgatatt 7080
ttaaataaaa cggcttaccg ttttaaagca ttaaatccaa gtgctcaagt actaagcttc 7140
aactggggac cttgggatgg tggcatggta acaccagage ttaaacgtat gtttaacgac 7200
cgtggtgttt atattattcc acttgatgeca ggecgetaaat tattggtaag tgaactcget 7260
gcagatacta accgttgtge acaaatcctt gttggtaatg atttgtcgaa ggatacaget 7320
aaggatgcat ctgtaaaaaa gccacaagtt agtcgettaa ctagcecgtgt taataaaaca 7380
cttttagcga ctaacaatac ctttttaget gaccacacca ttggtgatga caaagtatta 7440
ccaaccgtgt gecgecatage atggatgagt gaagcecgecaa tggttgetta cccageattt 7500
cattatcaag gactagcaaa ctataagttg tttaaaggca tcatctttga tggcagtgaa 7560
gcaacagaat attcaatcga tatgattgct caagttgagg gtgaaagett agtagtagac 7620
actaaaattt caagtactaa tgagcagggt aaaccagtat ttcattatgg cgctcagetg 7680
acattagtcg ctaaagcgga aagaaaagaa gcgccaacgg ttgaacttat attacctgaa 7740
gctttaccag aattacttce ggaaacagta ctttcgagceca ctgaagaage aggcegettta 7800
tatactaatg gtactttatt ccacggtgaa agcctgcaag gaattaagge aatacttgeg 7860
tgtaatgage aaggtctatt attgaaatgc caagtaccag cagtggcaag tcttaagcaa 7920
ggcgagttce cgattagece gttgaatagt gcaagcgaac actcgaacat ttttgecaat 7980
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gatatcgctt atcaagccat gttagtttgg gctaaaaage aattaggttt aggtagetta 8040
ccgtcaagta cgcaaagttg gacggtatac cgtgacgtca gtcttggtga aaacttctac 8100
cttaaattaa cggtagtgaa aagctcaggc aaaggaaagc aacgtggttc tttagtgget 8160
gacattgaaa tgattgatga aaacaatcga ttactcagtg agataaaatc tgccaaagtg 8220
acggctagtg ctaacttaaa tgacttattc ctacctaaaa aggcaccgaa aactacaccg 8280
aaagctaagc aaagtgaaag tgaggcaagt gcegtaa 8316
<210>SEQ ID NO 42
Q1>KE:2703
<212>2$A1 : DNA
QIEWYME :Colwell ia psychrerythraea
<400> Fr-51) : 42
atggttaaca atcattataa aacggccatt attggtttag atgctcagtt tgaaaatgaa 60
cagagcgttc aaaccgatat tgatcgggtt gaacgtgege tatacctcgg caaactttca 120
gggaatatct caggtaagag cctagatcaa gctgaaatat cagacaagga aaatacaaca 180
ctcaagctaa gctgttcage aacggttgag cgtatggecac ttgctaatca agtcagtage 240
gctgatatca aagttgttgt gctaatgcac gacagtgaaa atatagtcat tgatattgaa 300
aatgttattg ttgttacttc gttagctage gcactacaac aaatagatac gttgattgag 360
caaaatttct tggtagcctt gettggtatt aatttactta gtttaagcga taagcaaaat 420
ggcagtgatg tttgccaaga gctggcegacce atctcatatg atcaaaactt tagcgettat 480
caagcgtgtc gecggtattge tgecattatta tttgecacctg caacgtttge acaaactcat 540
cactgttatg tctattcgecg gataaaaggt tttgccacgg ggagcecgatat aactagtgtt 600
actgctgcag cgttagataa agcgcaagtc aatgcaacag atattggttt gecttgaagtt 660
tctgegttat caaataaaga tgcttcgett gectgaaacaa aaggtttatt gagccattat 720
ttaatagatg gtgccaataa agcagtaatg agtgaagatg ccaatgaagc attaaatacg 780
gctatctctt gtgcacgtag tgttaccgga gaaggggetg gettttectga agtgttaggt 840
ttgttacgta ccgttattge actgcaacaa cgttatattc ctgccattac tgattggcaa 900
caaccacaag ccagtgaact tgaaaaatgg caaagctcaa gctgttactt tccaacagag 960
gctegtecat ggtatccaca gectaatggt aatgeccact ttggegegta cagttgttta 1020
accgtttcag acaataatca tgattattgt catattatcc tgcaagaaga gcaggttggt 1080
cttattgatg gtaaacatgc tgcaagcgat attcgcagta atggttttat tgcctgtagt 1140
gatttacagc tagtattaat tggcgcagag gatttaccta atttattaac tcagttaatt 1200
gatcttgaag atgagcttga agctactttt aaaggtaacc ttgaagagaa ggctgaacag 1260
agtagaacat cacttaaaga tattgcttta acgcgttttg aacagtctaa aggcaatagce 1320
agtcgttata cgattgecctt attgtctgaa tcgatagaag aactaagcaa agaaataaaa 1380
ctcgctaaag ccggtgttce tgcagecattt tctgatgtta attctgataa gaataatcag 1440
caagaatggc gaacgccaaa aggcagctat tttagtgeta gecctgttaa taatagtgaa 1500
tcagcgacta ataatgtttc atttttatat ccgggecattg gtgcaacgta tgtcggttta 1560
ggacgtgatt tattccacct ttttcctgaa atacaccaag atgttgctaa cttagccgac 1620
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gatattggcg
tttaaagcat
gcaggegttg
gcagactttg
tggcaacaac
ttatgtggtg
cctactaata
tacaccatta
tattgcacca
ctacgcgtta
cacagtgcac
actgcgeget
agcaaagcga
ttaattaaca
tcgttgtgcea
tctaataaag
aagggcacaa
gtgaaactag

taa

caagtttaaa
taaaacagct
gttttgegtyg
ctacaggtta
caggattgat
acttgctaac
gccctageaa
aagcaacgtt
tagttaatac
ttaaaaaact
cagcaaaaat
taaaaactaa
ttgctcacag
ccatgcacga
gctgggtaga
aacctaatca
gtgacgagtt

atcttcaccg

<210>SEQ ID NO 43
211K 6051
<212>25%1 . DNA
213>4EWHK . Colwel lia
<400> 751 :43

atggaaaata
gaattttgge
atgggtgttg
glgcacggty
gctggtttaa
tgggectttgt
cttgagcaat
ttatttatgce
gattttcagt
aatgcgctgg
acacactttg
gattacttgc
cctatgtttg
gceeegtttg

ttgccgtagt
agcaattget
accctgaaaa
gttatattcg
ccgeaccget
atgttaccca
gtggcgttat
cgttgtatca
taagtcattt
ttgcgggtta
cgcttgacge
atactggtaa
ttaatatggg

ataaaaactc

agataaatta
tgatttaaac
tgtattcact
cagcatgggt
gagcgcacgt
tttacgtgag
tgaccaagct
agatgaagtt
gccagacagt
tggtgtacgt
tgaatatgac
aatgtattca
tgttgctaag
taaaggtgcg
taaaatttta
agttgctcat
aacgtatgtg
cttatttaat

ttaaatcccce
ctccgtggta
aaagtatttg
gaagtcagta
ttagctaatt
cattgggggc
gaaagtctag
atcgctgeca
ttattattag
gctatgecac
gacatggttg
agctcettgtt
tgtttatgeg
cgggtattta
gattttgacg
aaagcacgag
agagccgttg
ggctcaatta

psychrerythraea

aggtattget
gaagaaacag
atacaccgga
agatttcaat
gagtgaagag
acaagcatta
tttaggaaac
ccaagttgtce
ttctgatact
ccctgeggeg
agcctgtgea
agctgacatg
gttctcaatc
tcaaggctta

aatttattcc
gattgtcgcea
aaaaaaggce
tttgatgcaa
tacctaaatc
accgacgcag
ttatcgtttce
gataacgcat
gatatttcga
cttttagcga
tcaagctgtt
atgctagcag
tttcaagcct
tttgceggtg

92

ggtccataat
agttggctga
aaaacgtctt
tgtacgctge
cagatacctt
ttcctagtte
atgagttgat
gtgaagatga
gtggttatcce
ttaacatggc
aactttatac
acttacccgt
accgagtaga
ttgaaatggg
atagcagtaa
tatcagtgcce
caaaattggt
ttgtgaaaaa

caggatcttc
gtaaagcaac
acacagataa
catcatttat
aactagatga
gttattggeg
caaccaagtc
taaaagccgg
ccaataatat
aagctgeggg
attcggtaaa
gtgcggtate
acccagctaa

aaggtgcagg

tcgtcctgat
tattgcagaa
taaggtaaag
attgggtgca
caatcaacgt
gacaagtagt
ttgggaaacc
agaacgtgtt
agccgattgt
aaatgcaatt
catggacgtt
accacaaatg
tttcceecegt
accagggcgce
aaatggcctc
agtgaatgca
tagtcacggg

gccacaagcet

tgcaccagaa
caaagaacaa
attttactgt
tcagaacact
tctaaataag
cagtgataag
gtctaatcac
tatcgataaa
tcatgcagat
tcttggtggt
attggcttge
aggctctgat
caatattcat

catgatggta

1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2703

60
120
180
240
300
360
420
480
540
600
660
720
780
840
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ttaaaacgcc atagtgatge ggtacgtgac ggtgataaaa ttcatgegat tatcaaaggt 900
ggtgetttat caaatgacgg taaaggtgaa tttgttctta gcccaaatac taaagggcaa 960
gtgcttgttt atgaacgtge ctatgaagat gcagceggttg acccacgtga tgtagattac 1020
attgaatgtc atgctactgg cacaccaaaa ggcgataacg tagaacttgg ctctatggat 1080
accttcttca geegttteee aagagaaaat ggcaataage ctttgettgg ctcagtcaaa 1140
tctaacttag gtcacttact taccgecggea ggtatgeccgg gtatgactaa agegatttgg 1200
gcacttaatg aagcaaaaat ccccgcaacc attaacttaa acgagccatt aagctctaaa 1260
aaaggttatt taggcggecge acaaatgecca acagatacta tcgattggee agttecctget 1320
aacagtgcaa acaagccaag aaccgcetggt gtcagtgtat ttggttttgg tggectctaat 1380
gctcatttag ttttacaaca acccacacag caacttgagce ctattacggt aaaagccaaa 1440
ccacgtgage cgetcgecat tattggtatg gatgetcatt ttggtggtge tgaagatcett 1500
gctagtttta aaacacttat cgaaactaat gataatactt tcagagaatt accgacgaat 1560
cgttggaaag gcattgataa cgatactgat gtgatgaatg ccttgecaget tagtaaagca 1620
cctcagggeg getatgttga aaactttgat attgattttt tacgtttcaa agtgccacct 1680
aacgagcaag actgtttaat tccccagcaa ctgatgatga tgaaagttgec tgataatgca 1740
gcgaaagatg caggacttaa agaaggtage aacgttgegg tacttgtage tatgggtate 1800
gaactcgage tgcatcaata ccgaggtcge gttaacttaa gcacacaaat tgaagaaagt 1860
ttattacage aaggcgttac gcttaactca gagcaacgtg aaacattaac caatatcgcet 1920
aaaaatggcg ttgctcacge ggegecagett aatcaatata cctegtttat tggtaatatt 1980
atggcgtcac gtatttcage attatgggat tttaccggtc ctgecgataac getttetgeg 2040
gaagaaaact cagtttatcg ttgcgtagaa ttggctgaga acttattcca aacatcagac 2100
attgatgccg tgattatagce ctcggttgat ttagectgget cagtagaaaa tattacctta 2160
agacaacact tcggtccggt agaaaagggg caggtagaaa caggctcagt ctcaacaaat 2220
tctgcaacct cagcaaatgt ccttgaacaa aatacatgge gagtaggtga aggggcaggt 2280
gcgtttgtecg ttaaacccct gtctaaagtc atccaagttg cagagcaaag tatttacgcec 2340
accatagacg gtattagttt tgccaatggt aaagatgctg cggccatcac taaggccgea 2400
agcgcecttcac tgaacattge agggcecttaac agcecgcagata ttacgagtgt tgaagcacat 2460
geccagtggtt ttagtgetga aaatatagca gaagctcaag cactaccage attgtatgcea 2520
ggcaaagtga ttagcagtgt taaaagcaat attggtcata cgtttaatge cagtggtgtt 2580
gccagtatta ttaaaacagc actcttgtta gatgataaag tgttgaatga agagcgctta 2640
acctctcatg tcgegtctca tatagecgtg aatggettag gtaaagatga aagetgtgeg 2700
caccttattt tgtcatcgag caagctagcc catcaagecag cgectcecctece aacaggecaaa 2760
caacgtccta aactaattaa aaatattagt ttaggtggca aggccatttt tgcagacatc 2820
attgctaacg ttaaagcacc ggcaatgacg gcgattaage aagcttttac taagcaacct 2880
ttacgtcagg ttaaacaggc ggttaatgtc atgaacatta aacctaagct aactgaagca 2940
aaagtagctg aagttaagtt atcccaaget gectcageccaa ctaatttatc tagtcaaget 3000
cacacacgat caacggtcgt taccggagta aaagtgaaga aagttactaa tactgctatt 3060
gcaaataacc aaagcaagag gcaagtacct gcagatgtta aacatcaagc aagtaaagaa 3120
attttccaag aatcagctac acatcaagcc tttttaaata ctcgccaaat ggcaggtcag 3180
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cagatttcga
tcaacaacaa
gtttcttcaa
aaaggcccag
gaagaaatta
gtttttggtg
acagattatt
aaatcataca
caaattcctt
attggtattg
accttcttag
tcatatgcac
gataaaaaag
gctgatggcea
aaaagtgatt
ttcgattacg
gaatataacc
atagagcgca
ggtcaaaaag
gtgatggcecg
aaattaggca
caaaccgtac
gaagtaaccg
cttgatggta
gataactcgce
caaccagtaa
ggtgtagege
gcgccaaaag
caaaaccgcg
ggtaatatct
cgtacaccct
ttagatctta
tatttcacta
ttacaaccga
gatttattct
gataaaacca
gtacaaagct
gaaagtcatg

ttaacgaacc

aattgattga
gcgcecagetga
atgtacaagc
caggatacag
tttgggatac
atgagtttaa
tattagttte
tgtgcactga
ggtcagtatc
attttcaagc
aagaaatggc
gaaacggcga
tattaatcat
aaggcgttat
ttgcaccatt
ttgacatgat
aacaaggtcg
ttactaagat
acttagaccc
gctcattaat
tgcacgctaa
gttgtegtgg
caatgggcat
aagcggttgt
catatccggt
caaatgccga
catttaaaca
agaagggcegt
tacctaacca
ctaaatgttt
gtggtgattt
aaaagacttc
aaaacagcegt
atggctttat
tcegeaacct
ttgttaataa
tcacttttga
acttgttcta
aattaggtat

aatgcaagct
gcceggtaaat
ggaaaaccag
ctacccacca
tgcegattta
aatcatcgac
acgtgttacc
gtatgatatt
ggttgaatca
caaaggcgaa
ctttggtggt
gcaattatta
gcgtaatggt
cttaaatgat
aataactaat
gaaattggtt
taatccgtca
tgatgcaaaa
acagcattgg
gagtgaaggt
tgtaaataac
ccaagtactt
gactccttac
tgattttaaa
aactttacct
agttaaaagt
ccctgaacgt
aacaccaatt
agcaccgttt
tggtcctgat
acaagtcgta
tagctgtate
taataactgg
ttcaggttac
tgatggcage
atcggtatta
gctgtatgtg
caaaggtacg

tgataacggt

aatgtcagtg
gaacgtcagc
cagtgggcaa
ttacaacttg
gttgaatttg
agttattcac
gagcttgaag
cccgttgatg
ggacaatgtg
cgtgtttatce
gaaacactgc
ttettettte
tgtgectggtt
aaagataaag
attgatgcag
gatggtgatg
ttaaagttct
ggcggtcatt
tatttcccat
tgtggtcaaa
gcacgcettte
ccgeageaca
ccattcttaa
aacttatcag
gacaatgttc
gcagacacca
gctttaatga
caacattttg
acaccttggc
tttgacgtgt
acacaagttg
gcagaatact
atgccttatt
atgggcacca
ggtgacttaa
ttaagcacta
aaaaatgaaa
gcegtttttg

aaagtaacgc
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cagggttgcce
atgcacctga
atgaatctgg
aagagcgctt
ctgaaggtga
gtcgtgtacg
ctacggtaaa
cgeegttecet
atttattatt
gtttacttga
gttatgaaat
actacgattg
tcttcactga
cagaattagc
cgaaacaagc
ttgcaggttg
cgtctaagaa
ggggcttagg
gtcactttaa
tggcgatgtt
agcctatgece
atacgttaac
aagcgaatat
tgatgatcac
agcttcaaca
atcttgaact
aagttgtgtc
aagcgccaat
atatgtttga
ataaaggtcg
tcgaagtgca
atgtgccgag
cattaatcat
cacttaaata
tcaaacaggt
ccatggectgg
gtgctgetge
gttactttgg
acccttggtt

gacttatgtt
gcttteggtt
ttttaaaatc
taataaaccc
tatcgcgaaa
tttaccgacc
tgaatataaa
tatcgatggt
aatttcttat
ttgtgaatta
tcatatcgac
ttatgttggt
tgaagaactt
taatgccgtt
caaacagcat
ttttggtgaa
attcttaatg
cttactagaa
aggtgaccaa
cttaatgctt
aggtgagtcg
gtatcgcatg
cgaaattatt
tgaacaagat
aagcaaggtg
agatgaacgt
tgatttgatce
ggtagctggt
atttgctacc
tattccteca
aggtgagcecgt
tgatgcatgg
ggaaattgcce
cccagaaaaa
agatttacgt
cggtatgata
tcagtcatta
tgcagatgcg
tgttgataac

3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
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aatactccta aatcagacat taaggtgatc gatcttagta attctaatct gectttatac 5580
caagcgecat cgaacaaacc gecattacaaa ttagegggtg gtcaaatgaa ctttattgat 5640
accgtttcaa tcgttgaagg cggcggtaaa gecgagtattg cttatgtaca cggegaacga 5700
actattgatg caacagactg gttcttccgt tatcacttcc accaagatcc ggtaatgect 5760
ggctcattgg gtgttgaage ggttatcgaa ttaatgcaaa cctacgcatt agaaaatgat 5820
ttaggtaage aatttactaa cccaagattt attgcaccgg caaccctagt taaatggaaa 5880
tatcgtggtc aaattacgece attaaacaaa cagatgtctc ttgatgtgca tattacagac 5940
atcattaaag aagacggtga agtgagatta gtcggegatg ctaacttatc gaaagatgge 6000
ttacgtatat acgaagtaaa agatattgtc ctgtcgettg ttgaagcata a 6051
<210>SEQ ID NO 44
211K JF 1599
<212>ZE7A4 : DNA
Q1 EWME :Colwellia psychrerythraea
<400> 751 : 44
atgtcaaatt taagttatag caatgccaat ccaattgatt gggcatggaa agttgatagc 60
agcgcetgtta aagccaatga tgtagaaata aagtcagcecgt taatggattt aacaaagccg 120
gtttatgtcg caaaatctgc taatagtttt ggtgtagtaa acgctactge agctaccggt 180
gatacggatg ttgtcgecttt tgctcaaaag ctaactccge aagatttagg tgatgatget 240
tataaaaagc agcatggecgt taaatacget tatcatggceg gegcetatgge taatggcecatt 300
gcctcagttg agetegttgt cgetttagge aaageeggtt ttttatgtte attcecggeget 360
gctggattag taccagatge tgttgaagat gcgattaaac gtatccaage agaattacct 420
aatggtcctt atgcggtaaa tttaatacat gcaccagcegg aagaagcatt agagegtgge 480
gctgttgaac getttttaaa gettggegtt aaaacagtag aagcecttcage ttatttaggg 540
ttaaccgaac atatcgtttg gtatcgttta gecgggtttat ctaaaaatag cgatggcagce 600
gtaaagatcg gcaataaagt tattgcaaag gtatcgcgaa ctgaagttgg tcgtegettt 660
atggagcctg cgccacaaaa actaattgat aagctactgg ctcaaggtaa agtcacccaa 720
gagcaagctg agctttcaaa gecttgtacct atggectgatg atataaccge tgaagcagac 780
tctggtggee ataccgataa tcgacctttc ttaaccttat tgeccgacgat tatagegett 840
cgtgatgaag ttcaagcaca gtacaacttc tctccagecge tacgtgttgg tgectggtggt 900
ggtattggta cccctgaage tgcattaget gectttaata tgggetcage ttatattgtt 960
ttaggctecgg taaaccaage atgtgttgaa getggegett ctgaatacac tcgtaagtta 1020
ctggctcagg ttgaaatgge cgatgttact atggecaccag cggecagatat gtttgaaatg 1080
ggcgtgaagt tgcaagttgt taagcgtggt tcaatgttcg ctatgcgcege gaagaaactt 1140
tacgagctgt acattaacta tgactcaatt gaagctattc cagccgacga acgtcttaag 1200
attgaaaagc agatatttcg ctctaatctt gatgatgttt gggcaggtac tgaagccttt 1260
ttcactgaac gtgatcctga aatgttggceg cgagcacaat ctagccctaa acgtaaaatg 1320
gcgetaattt tccgttggta tttaggatta agectctecget ggtcaaatac cggegagaaa 1380
ggccgtgaaa tggattatca aatttgggca ggcccaagtce ttggegecatt taacagetgg 1440
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1500

gtaaaaggca cttacttaga agattatact cgccgtggeg ccgtagacgt tgetttgeat

atgttaaaag gtgcagccta cttacaacga gttaatcagc taaaactaca aggtgttage 1560

ttaagcactg aactggcetgg ctatcgtage gaagattag 1599
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T-T7.
|

CR-S0.PPT

CR-Ec.cat (CmR)

L-Ec.cat

P-Ec.cat
PMONG68081

CR-COLps.PPT

pPMONG68080
4556 bp

P-T7:1:2
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OR-Ec.P15A-ori
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CR-Ec.lacl

CR-P1.Kan %% 3 5|

pMON94547
14223 bp

CR-MORma.PKS5

CR-MORmMa.PKS ORF6

OR-Ec.CDF ori

PMON94544
9463 bp

CR-Ec.aadA-SPC/STR
CR-MORma.PKS ORF7

98
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pMON94534
6679 bp

CR-Ec.cat (CmR)
L-Ec.cat

CR-MORma.ppt

OR-Ec.P15A-ori

99
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CR-MORma.ppt

CR-Ec.cat (CmR)
L-Ec.cat

pMON68085

OR-Ec.P15A-ori

LACI:1:25‘

K7

P-Ec.aadA-SPC/STR_

ORI-32
OR-Ec.ori-ColE1

CR-Ec.rop
OR-Ec.oriV-RK2

B-AGRtu. £ )i4 5

T-AGRtu.nos

CR-Sh.bar
L-CaMV.358 =

P-CaMV.35S8

T-AGRtu.nos

CR-MORma.ppt
L-CaMV.358
P-CaMV.35S-enh
T-Ps.RbcS2-E9

CR-Ec.aadA-SPC/STR
T-Ec.aadA-SPC/STR
B-AGRtu. £ )i

P-FMV.358-enh
L-Ph.DnaK

pMON97063
19247 bp

CR-MORma.PKS5.nno

K8
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_T-AGRtu.nos

CR-AGRtu.aroA-CP4.nno_At
TS-At.ShkG-CTP2

T-Gb.H6 I-At.Act?
CR-MORma.PKS8.nno L-At.Act7
L-CaMV.355 P-At.Act?
P-CaMV.35S-enh Ay - B-AGRtu. £ ) if 5
! s ﬂ- "'0.
S o
o % ’,’.’0.
&S \ X

D
-

pMON94563 - 9 CR-Ec.rop
24999 bp H

p i H OR-Ec.ori-ColE1
(1
H ORI-322
-
CR-MORma.PKS7.nno "...5 P-Ec.aadA-SPC/STR
A

"i CR-Ec.aadA-SPC/STR
¥,
& T-Ec.aadA-SPC/STR

O
’
X P % ™ 3h B
X B-AGRtu. % ]34 5
YA, ‘ 1
‘/..l'. ny _ ‘ﬂ“

inanuaet
L-Ph.DnaK
P-CaMV.35S-enh
P-FMV.35S-enh
L-CaMV.35S
T-Br.Snap2

CR-MORma.PKS6.nno

K9
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P-CaMV.358-enh
L-CaMV.35S
CR-MORma.PKS6.nno

T-Br.Snap2

PMON97066 L-CaMV.35S

25026 bp

TS-At. ShkG-CTP2

. -At.Act?
OR-Ec.ori-ColE1
L-At.Act?
CR-Ec.rop
L. P-At.Act7

| B-AGRtu. £ 134 5

LOR-Ec.oriV-RK2

K10
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P-CaMV.35S-enh

CR-MORma.PKS8.nno

CR-AGRtu.aroA-CP4.nno_At
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B

B

T-AGRtu.nos _

CR-MORma.ppt_

L-CaMV.358
P-CaMV.35S8-enh
T-Ps.RbcS2-E9

CR-MORmMa.PKS5.nno

L-Ph.DnakK
P-FMV.35S-enh

B-AGRtu. # id 5
T-Ec.aadA-SPC/STR

_P-CaMV.35S-enh
_L-CaMv.358
CR-MORma.PKS6.nno

T-Br.Snap2

P-FMV.35S-enh
L-Ph.DnaK

CR-MORma.PKS7.nna

PMON96401

39718

bp

T-Gm.Adr12

P-CaMV .35S-enh
L-CaMV.358

CR-MORma.PKS8.nno

CR-Ec.aadA-SPC/STR
P-Ec.aadA-SPC/STR
OR-Ec.ori-ColE1
CR-Ec.rop
CR-AGRrh.repC
CR-AGRrh.repB |

CR-AGRrh.repA ]

P-AGRrh.oriRi _|

T-Gb.HE

T-AGRtu.nos

. CR-AGRtu.aroA-CP4.nno
L TS-At.ShkG-CTP2
| I-At.Act?

| L-At.Act?
|_P-AtAct?

B-AGRtu. £ i 5%

K11

103
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B-AGRtu. 7 M iA -

T-Ec.aadA-SPC/STR
CR-Ec.aadA-SPC/STR
P-Ec.aadA-SPC/STR

OR-Ec.ori-ColE1_

CR-Ec.rop
CR-AGRrh.repC  _
CR-AGRrh.repB
CR-AGRrh.repA

B-AGRtu. 7 41 if R
E-FMV.358

P-FMV.35S/At.Tsf1
P-ALTsf1
L-At.Tsf1 _

I-At. Tsf1

TS-At.ShkG-CTP2

CR-AGRtu.aroA-CP4.nno

T-Ps.RbcS2-E9
T-Br.Snap2

CR-MORma.ppt.nno
L-Br.Snap2
P-Br.Snap2

T-Gm.Sphas |

_P-Pv.Arch
L-Gm.Hsp17.9
CR-MORma.PKS7.nno
T-Pv.ArcS
pMON78528 P-Gm.Sphas2
40006 bp L-CGm.Sphas2

K12
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CR-MORma.PKS8.nno

T-AGRtu.nos

P-Vf.Usp88
L-Vf.Usp
CR-MORma.PKS5.nno



