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Lo T8 R B s A L - R 1 5 ik, LA S

MFEA AR FRZA TG CBER B 770 v 3 77 HLAG I 00 S8 1 W 18 B 7 A L
AR , A

B) M =5 4 B - R IR

HC o 9 s R e At Sl 1 R AE R R AR A B B TR T 3R L Bk B Bl A AR R
A N ThRE I UL aE T B A 9 T, A

b iR i i R B A AR OIS A P,

Horp Bk B IR S B FH SEQ 1D NO: 24 BT 81 1) 2 R 17 B 2H 1 » A A2 7 B 5681 75 2 B 7%
Fl B AN R R LA IRIRIE N 7 — P B IR iR L

Hp A EE R AN A 20— MR R %R AR o Tk A B 75 5 L BEAE
M —BRIR IR AR B F2 2 (A K, o FriR o 288 B T4 -

A) AR R L HARSEQ ID NO: 2Hh A7 B 566 (1) 5 T8 2 IR ik 3k s Al

B) FHH 2 R TR 5 A2 FR TR L - 1 I e R i it | 22 S TR e 25 R 41 IR i 22 40 9 5 AR SEQ
ID NO: 2943 I FEA7 B 22,236,461 .564 1786 [ 13 A PR TR L R I A R ik . B A IRV At =+
TR TRIR L ATH E R R .

2 MR BCRE R 1 793, Hoh R 4B R AR B B F3% B N4 : PracPlacs Perp Pore - PRFIPLG

3 MRIERCRIE SR LR 7732 , o v ik B Mo SR 3% B L 40 B K A B S SR N
FEWRSC R B S RG220 1T TR 9B B AU IR RS HR R AR K B \Pantoea ananatis EFL
FF T R 7L B FLER A

4 NI BUREE R L) 77325, o ik B2 0t S0 F SEQ 1D NO = 2701 iy 1) (%) 2 2 R 7 31 4
Fi, R r B 568 IR 7 2 R R A AR O B ke 2

5 MR AR ZL R G 7k, b Bk P2 AR L2 R BRI 4N e Tk 3 N AR 8 R A IR
J& AT B R WO IR B R o B A IC T R 2 A S 2 S i e P T IR e VD R IR T
J& ERKEEANERKEE.

6. MR AE BRI B R -5 T — T 7 v, b R L2 A Fe ik B R 4L : L- A AR L LR
MR L-HZ IR LR AR LR 2R L 2R - E IR ML 2
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& AT E R AR~ E LR 2B A

AR Sl

[0001] R BH Sy Tk, BARES Kok Ad B 2 A5 1850 6 /5 1 S0 0 12 1) 40 B8 R AT
REER A L-R AL BRI 7L, IR L 3L L -5 &R LM R L -2 R\ L-FR T &R
L¥5E R  L-T R - B @B AL B

BREAR

[0002] &I F , 7E Tk F-id sk ) A IR SR AUl 3R 45 1) Tl A6 400 T PR B AR AR 1) R T T3 14
PR LR IR W N A AT AR DU A L2 R R ) 7 # (production yield).

[0003] CLAHRIEVF 258 mL-2 B IR ™ B , A5 F B DNA AL ) (SR &4
No.4,278,765) . T 4& ™ 221 H B BRI NG L IR A M6 i b B A I 6 vty P A/
BASE E PRI 7 A 0 L2 R IR ) S v 4 A (32 % FNos . 4,346,170.5,661,01 2416,
040,160) .

[0004] IS ARAL AR AL BV £ EAY A RIS AE , 5898 SEILAT ™ A L2 JE IR 1) B AR 1)
T2 AU o X A A R A AR K S R A (RO, 45 0 A TR ) SR SEBIL . o 1R
T PT S 265 7 2 s 1 8028 AT AR S 78 7 B AR R R B U ) 3R EX (access) AT AT BEAS 2
T3 PRI AL L2 R R ) B AR ) AR 7 J3 MR AIR B AR L2 25 IR B AR 16 7 V2 2 5 F AT
(alternative) FIBRiE , WIEE, B W12, % .

[0005] Kzt B ) e Mt By ( 2 B S A I 6l , AdE ) S — il 22 ThRe g , Foad ik 9 1% 4
(%) NADH— 56t 14 2, 5t 0 T A 2 S R LA B A58 14 AT IR 15 70 58 ol 5 e AR PR 2 ) TR I 72 R
PR IR AL L BE ) R A 72

[0006]  AdhEFE ] & M A7 AE T 76 RAAE K IR POk E A R (Z13x 104 DU ) , 3 7%
IR MR AR (spirosome ) R MBHE S5 14 , 1% BE BB E 45 M) K 20 . 22um K , & A 40-60 N AdhE 4y
T (Kessler,D. ,Herth,W. flKnappe,J.,J.Biol.Chem. ,267,18073-18079(1992)) . 34¥% kK
P T T 2 M 5 5% MR S 25 A 2 B 2 A SR SR AR, ad hE 23 IR [ 6 S R AIG , JR4EFRAE T IR 4%
N B HE R 10% AN (Chen, Y M. flLin,E.C.C.,J.Bacteriol.173,8009-8013(1991) ;
Leonardo,M.R.,Cunningham,P.R.fiClark,D.P.,]J.Bacteriol .175,870-878(1993);
Mikulskis,A.,Aristarkhov,A.fILin,E.C.C.,]J.Bacteriol.179,7129-7134(1997);
Membrillo—Hernandez,].fiLin,E.C.C.,J.Bacteriol.181,7571-7579(1999)) . & ¥t 27
2R, 7 H7FE ERNABF T 1T (Membrillo—Hernandez,J. fiLin,E.C.C.,J.Bacteriol. 181,
7571-7579(1999) ;Aristarkhov,A. %, J.Bacteriol .178,4327-4332(1996) ) . . G AdhE %
SE N K WA 40 i 22 52 i AL S S (hydrogen peroxide stress)Bf) FEEY) 2 —
(Tamarit,J.,Cabiscol,E.fRos,J.,].Biol.Chem.273,3027-3032(1998)),

[0007]  JSL%& FH AdhE{# LI 9 N NADH— A 1K e B B A ] M, BB AR K g M 1 R TSV AR 2
A S ME — B IR A BE I A AERT A2 K, IR AyadhB RS DR AE A5 S8 44 T LR P %4 5% (Chen , Y .M.
MLin,E.C.C.,J.Bacteriol.73,8009-8013(1991);Leonardo,M.R.,Cunningham,P.R.&
Clark,D.P.,J.Bacteriol .175870-878(1993)) , 3t H7E A EACH il FE Hh AdhE 2R [ 11 - 32 31
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DR] 4 i A A 1 2504k (MCO) T i 46

[0008] L4 7 B - RAE 1 BEWEAE £ B AR Dy ME — B U5 A B V5 I AT A 28 AR K K W
RANE (E37°C , HATHURALa267 Thr [ RAAK , 78 L BEAFAE N A, 538 18] J9240 7 s H
HEACA1a26TThr FIG1ub68Ly s AL 44 , A5 38 [7] 49043 % ) (Membrillo-Hernandez, J. %%,
J.Biol.Chem.275,33869-33875(2000) ;Holland-Staley,C.A.%%, J.Bacteriol .182,6049-
6054 (2000) ) o AR, 4 B85 A3 T 18 75 1a) AH ) 7 Tl A A TR S 328 488 s RN, 6o T B A 7Y
AdhETH & 2 B AR EE AR T o 3 2232 SR o A i AdhE o (9 A26 7 THUAR A S Vinax ) A2
(tradeoff) i A #AEE 72 1k B AR MTXSMCOFA SR ) BBk 48 T o AdhE o () 55— 2R BR HUAR
E568K(A267T/E568K) H4 Pk 1 & 1 BiAs g P A MCOBRIR I ok , i R 2k — 20 el gk A8 i
WAL AR

[0009] SR, 324 W R A HRIEE AT BEEL (Enterobacteriaceae family) 4l B /L
A CEER S SR R R BRI INL -2 R BRI ) A, BT id WA B R 40 B LA PR3 R A
K% (aerobic inactivation) A Huth iR IR B S Bl o R AR B IR S086

[0010] A HIMEIA

[0011] AR BH) B B FEIR 7 A L2 R TR I B ARG A2 7™ 7, AN AT FH X B TR i ™ A
HE 5 RE S R L AR I T

[0012]  JEad AT AE AL T S8 35 35 56 A1 T A DHRE I Jo B () 1 458 T 238 9 B B2t S50 1)
RIRBUR A adhER: KT L-Z 1R (19701, L-75 208 LRz PR W L-AH 2018 LR TN A R LK
AR L- AR - AR A/ B2 ) W AR R is 2] iz B Y.

[0013] A BHI B 2 it T A L2 LRI 772, HoAuds .

[0014]  A)FES AT LB B o7 2 vh 15 95 HoAT B W A8 09 WA T RHR) P AR L AR R O A A
A

[0015]  B) E;FRFEH 7 L2 HER

[0016] b ghdh B i B i Sl (1) L DR 7R E R AR 3 3h 1Y P4 TR 3RIE , Bk E R AR Ja 8+
TEA ARG RN A 5.

[0017] Ak EH#— D/ B B2 At BTk 77, Horp BriddE R B3k | A
PtacP1acPtrpPtrc «PRFIPL o

[0018] Ak B E—ID/ B 25t Bk 07732, Fo b Brad B it S B A A R A 3
o

[0019] AR B0/ B 25t bRk 772, Horp Brk e it S A s T35 8 T4
M : KA E (Escherichia coli) JEBHENR R G E (Erwiniacarotovora) « R AHIEYD
[TIKE (Salmonella typhimurium). 3 CESICE (Shigella flexneri). iR & HE/RARICH
(Yersinia pestis).Pantoea ananatis(JFE = H) HEMIA A 1E (Lactobacillus
plantarum) FIZLEE AL BKE (Lactococcus lactis)s

[0020] Ak B E—2 1 B 234 ERrR R 752, Horp Bk B il =8 275 SEQ 1D NO:
2 BT B ) 2 R P 1), R A B D68 A 2 TR AR AR A I — PR R A& PR VR B L HM
R E

[0021] Ak —2 1 B 2t Bk 5, Horp Bk B il S8 2.5 SEQ 1D NO:
2 TP E R T2, R B O8I A 2 R ik 2 4 5 O = R R A o
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[0022] Ak B E—B1 B & e it Bk 772, Horp Brik B i S B B A 2 b — 440
AN RAZS I RAF R LU BITR AU TR 7 5 S BEAE AME— IR AR R R R A K.
[0023] A E—2 0 B2 fe it ERTRR 7%, Hodh Brak 8o 58481 5 4 -
[0024]  A) 53 —Fh R JE B % 3 £ ACSEQ 1D NO: 25 75 47 B 56011 A R R & Ak 5

[0025]  B) FH ) —Fhaa B bk 2L B ARSEQ 1D NO: 2vh 8 £ B 566 1) 25 TR 42 i ik i

[0026]  C) ] H B E FLFR 7R L £ /CSEQ 1D NO: 2t 43 Sl fEA7 B 22,236,461 554 F1786 [ 4%
AR IR AR B R R IR I . 7 R R iR I AT & IR ik 3L Al

[0027] D)V EHTIRIAHS .

[0028] Ak MHIE—H B B 2SRt ERTRR 7, Hod Frik 8o 58 A8 1% 5 T 4 -
[0029]  A) i ERTRFL B ACSEQ ID NO: 2R 7E £ B 5601 5 & B ik i

[0030]  B) LSRRI B ALSEQ ID NO: 291 7E 47 B 566/ K Th 24 B ik It 5

[0031]  C) FIH 2 PRk B . Gl 2 R Tk e 1 I G PR Bk Ak | 22 IR W e A 2 PR VR 2 4 | AR
SEQ 1D NO:2FR7EAT B 22,236,461 554 F1786 {45 R FR IR L IR EU PR TR At R A IR Ak 3L 5+
SRR AN Z B i Ak s AN

[0032] D)L EETMAHE.

[0033] AR EH#—H 1B K2 fethan Bk 7k, K prd A e T8 TR E
B 5 ICHE J& (Escherichia) B J& (Enterobacter) Bk CICHE J& (Erwinia) « 7 AR B
J&(Klebsiella) V2 J& (Pantoea) . B B & W # J& (Providencia) VT IKHE &
(Salmonella) WHIKHJE (Serratia)  EWIKEE(Shigella) MEWRIKEHE
(Morganella).

[0034] At — 01 B B &5t Bk ik, Horp rid L2 ik 5 4 : L-75
AW LR L - RN AR LR R LR - R AR .

[0035]  fILidksiii/y S 1F A

[0036] [ i S A Fe™ — M ME 22 ThAE &R (1 L, JAEN—K i AT 2.1 -l AR A IR S 5
7E C— AR v H A B AR P 2 i SR P, R0 T B R R PR LA I K v 1 (deac tivase ) ¥ P o [F]
V)5 40 4EB1241 \AdhCHIAna o 7EA 8 55 A T, 7E A S AT I 2 95 R ADhE 28 1 1) 22 32
DRl 4 & (A ) 28 Ak T 46 e

[0037]  YEAJZ B o, R0 5 T I SR (1 35 1 1) o S AR P A T A % A ) NAD— 3 2 4
B TEPE B RS (EC 1.1, 1. 1) R P HE R T 2 B L IETABE AN IE T B2 o B I R 75
P88 %38 L 9] i FiMembri 1 1o-Hernandez, J . 2 53R (K /73 (J . Biol . Chem. 275, 33869
33875(2000) ) SR I

[0038] Pt i S8 FHadhEZE DR 4 b, 9 H AT DU YR B BURSRAFAE T (native to) BT LA
B R B 40 I AT T ad hE 2 R DAy A B w6 T i S0 L A < 1A TR BT 8 RO IR TR & S o
HHRER DINRERE . ERKERE IB/REAKREE (Yershinia) ZHE AN EE
(Lactobacillus) fIFLEREE J& -adhBHE DA 1) >k Yt iy EL A S 46 60 45 40 B B bk, 0K A B S
ENEFIRCSCIRHE WP T IR (Salmonella enterica)  BRAFFEVLTTIRHE 90 IR EP IR
REEZ B R A ICHE (Yersinia pseudotuberculosis). Pantoea ananatis a0 AT AL
M FLEREE - 2 W T 9 65 K W i T I i 08 ) B A2 B ad hE 22 R (5 GenBank % 5% 'S NC_
000913.2,g1:491759901 71| 1 £ 5 1294669-1297344 HAMUIZH IR 5 ) cadhEFE BRI Tk

5
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Wt BK-1244 4k E i ychGHlychE ORFZ ] ot O 228 1] B 4 L) B it S0l 1) HL ' EadhEZE[A] «
Sk 1 B BN RO IS B [ adhEJE R (GenBank B 3% '5'NC_004547 .25 g1 : 50121254 %) 5 51 b
K% R 5 2634501-2637176) s 3k [ B Vb T 1 IR H adhEJ: K] (GenBank & 5% 5 NC_004631.1;
gi:291420950 FFHH R 5 1718612-1721290) 5 3k [ AR FEVP 1] K H [ adhE I A
(GenBank ¥ 3% '5U68173.1:g1: 15197231 JF B (I IZ IR 5 1-2637) s K H Ih KA IR B
adhEJE P (5GenBank & 3% SNC_004741.1;g1:300627601%) /55 1 % H 2 5 1290816
1293491 BAMNKZH IR 5 ) s R BB IR FR IR E K adhEXR K (HGenBank & 5% ‘5 NC_
006155.1;g1:51596429[1 )75 18 5 2478099-248077TA HAMU B EH RS ) sk H
Pantoea ananatisfadhEJE[R (SEQ ID NO:29); 3k H YA AT H K adhEEL K (UniProtKB
Entry:Q88RY9 LACPL) ;K [ FLER FLIREIMG 1363 adhEHE PR (EMBLE 5% 5 AJ001007 ) ; &5 4%
(DL E2) o>k B ORI B (JadhEFE PR % 5 58 7 I HSEQ 1D NO: 13K IR o FH IX Fliad hE J: P 25
MR P B FHSEQ 1D NO: 23R IR

[0039] [tk , BB A58 AL Tk B R WA T e ok 19 22 DR () O R 1R 7 9 ol 2% 1) 5 0
IFPCROE AR #E M ;5 WWhite,T.J.% ., Trends Genet.,5,185(1989))3kfFadhE%:
o i ke L A A P T S ) A DR R 4 L SR AL U7 23R A

[0040]  FHZmALLL T A A 5 (A) B (B) I DNAYE il H K AT B i adhBJRE DA () 7 481«
[0041]  (A)EASEQ ID NO:2H BT 7R 2 B 1R S B 2 1 Joi 5 B

[0042]  (B)SEQ ID NO:2rH Fl /R 2 IR 7 AN AR AR 1 , 1% A0 a1 H AT B I S v 12k
[0043]  AH4mb5 A NI ER A B (A) B (B) FIDNAYE A H Pantoea ananatisffJadhEX: A7~
-

[0044]  (A)EAGSEQ ID NO:30H il n & L B8 - F1 I 25 1 J5 s B

[0045]  (B)SEQ ID NO:30 B/~ B 7 21 AR 8 1, 1% A 44t 1 HA B 0 S e
[0046]  AH#mA% LA 8 A BT (A) B (B) FIDNASE ¥ B o [ GE B IR B R adh B2 BRI ) 7 491
[0047]  (A)HASEQ ID NO:53H1 FT 72 5l 7 7 1) 2 1 o 5 B

[0048]  (B)SEQ ID NO:53H il 7~ 2 SR 7 H1 ) AR A4 £ 1, 1478 4l 1 L A I It S e 12 o
[0049] A ZmAd LA R 8 A 5T (A) B (B) I DNAFE ¥ 5 5% HIS /R 2% [ B8 1 ad hE L DA 1) 7-
i«

[0050]  (A)HASEQ ID NO:54H it 7n & FL 2 - 51 ) 2 1 o 5 B

[0051]  (B)SEQ ID NO:54H i/~ 2 Bl 7 71 K AR 8 1 , 1% A8 4t 1 LA I ot S e 2 o
[0052]  FHZmB3 LA T 18 A 5T (A) 3K (B) I DNAYE A5 H BH 25N 308 WR ST IR B [ adhEJE A 1)
ANIE

[0053]  (A)EASEQ ID NO:559 At in & LML - 51 ) 2 19 o s T

[0054]  (B)SEQ ID NO:55H Fr/n2d AL HL /7 FII AR AR 8 A , 1% A8 44t 1 B Tt S 1
[0055]  AHZmAd LA T 8 1 5T (A) B (B) I DNAFE AT H B AR 22 V0T T IR B [ adh B2 R (1) 7~
i«

[0056]  (A)EASEQ ID NO:56H At i~ R LML - 51 ) 2 1 s B

[0057]  (B)SEQ ID NO:56H il /2 B 7 H1 K AR A& B 1 , i A8 4t 1 LA I o S B 7 o
[0058]  FH 4% LA 18 A 5 (A) B (B) IR DNALE s E A ) LA B i ad hEFE DR (1) 7R 1)«
[0059]  (A)HEFAGSEQ ID NO:57H i n & L BR - F1 1 2 1 f5 s Bk

6
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[0060]  (B)SEQ ID NO:57HJlr/nzd Bl 7 w1 K A& B 1 , 12 AR 4t 1 LA I o S B 7 o
(00611 AR5 LA T 125 1 J5T (A) B (B) (R DNAYE Ay il 1 LR L BRI i ad hEJHE DR ) 7 491 -
[0062]  (A)EASEQ 1D NO:58M B 7= 2 LR - 7111 25 1 T 5 B

[0063]  (B)SEQ ID NO:5871 B/~ B e 1y 211 AL A B 1, 1% A0 A4 2 1 HLAT B 0 S e
[0064]  fgiE “CiAE A G T 48K B 2 L2 P 31 oh B R AR 8 1 5, iR IX 28 4k
SR AR BRI RN IS B, AH2 BT id &2 B B 75 AR B8 AT FHZK P 16 e o S i Vs 2 - A%
PR A R AR BCE AR T S O T = 4RSS i A B B A IR R R I R AL A T A R
(M TS AL B E ] N 1-30, 8% 1-15, FIREALi% 1-5 . AR A b 1) 3 Lo AR Ak 2 AR BE 25 1 o
INREIAR ST AR o A1l Ui, 3X L8R A ] DUR AR A T8 [ BB Re i 5 AE S i & A
X B o 3K A2 PR A — S S SR IR A S B AT v (R Y 5 i DX AR ) AR A AN 2 ) = 4k 25 M B T
DRI, R AR R B M v 4, B 1 B AR AR (B) AT DA A2 — A5 SEQID NO. 2+ B s B i S i 1)
TRASEB I AAALTT0% kA D T80% , EHREA DT 0% , kA>T
95 % [F]— TR Ry A BT

[0065] PRSI 7 51) 2 [R) ) [ s 12k B A A0 P A 0 B 5 3 RN , 9 n, v B DA = b
ST EANREFBLAST 2.0:154) [/ — AT AHALLE o

[0066]  —ANBR LA S AR FR W3 A 1 HRUAR S B L4 N B T S AR 57 SR AR, M T AR 35 128
ARRTEIR <5 AL FE R AT U AR S5 B SE B 45 HISer B Thr BUACA T A, HIGIn JHisBX Ly sHX
RArg, HGlu.Gln.Lys HisE{AspEUfCAsn , FHAsn GluBG1nE{CAsp, HSerBkiAlaEl{tCys,
HAsn.Glu.Lys. His AspE{ArgHUARG1n, AHAsn.Gln.LysEAspHUARGlu, AHProBU tGly, H
Asn. Lys.Gln. ArgBTyrBUfCHis, HLeu.Met.ValBPheHUftI1e, HI1le Met.ValBPhe B L
Leu, FHAsn.Glu.Gln . HisBE{ArgEUCLys, AHIle.Leu.ValB{PheHUftMet, HTrp.Tyr.Met.Ile
o LeullfCPhe, HHThraiAlaBl{CSer, HSermkAlaBl{XThr , HHPhe B Tyr B X Trp, AHHis.Phe
S TrpHUARTyr, Al FMet I leB{LeultftVal.

[0067] X5k EH KA - B ESTIC T \Pantoea ananatis. %S /R AR QT - 8H NS
RiCSC IR T ~ BRAG FEYD T IR B (8 == (K TP 40 A ) AR A LA BT - L L BR T (== [ BH Pk 4
B ) % I S A 81 (primary  sequence ) BEAT FUECR Hd SR X B8 8 9 . [ i 7K
(IR (2 DL 2) o IXAS WL A, HUARES R 2R AE A 0 E ok 8 () AR S ] ) 2 2 IR e 22 (
S FRe) X TIX L8 A T DhRe nl B A2 5 20 « AL E R IR iR A & AU (H'E 5
FRICH) ) S BB A 251 T i T 85 1 Ui T A2 AT BB I o (HL A2 X H e R AR <7 S B B TR A A 1
A B AN 5 S5OBE ot S

[0068] A UZRIGHmhd 5 IR EE ARG S A FAHIE ¥ 82 A BT IDNA, 41 f , il ek A 1 g ) i
It B I DNAR #Z 1 B2 /7 %1 (SEQ 1D NO: 1), i aunid ik 58 s 5 A8 19 77 20, AT 28 L HRUAR S 3¢
ANBUES A TTREE 7 R — DB 2 A2 FLER A BN % B 1R 7 91 o 40 b Pir s A2 1 (K9 DNAT LA
T O AR RAR AL IR RS o 1K 8 AR A8 DA e Jid A 8 2 6 AR BH 1) £ 11 J5 IDNA L B H]
UV HE 5 B ) N PR N — i 5 —N— T i FUTCES T il 2 e 22 5 A P iR DNATHI 4H 4

[0069]  Zhd 5B S B HRLAS - AHIA B 85 3 BT DNA ] I A& Y i A e h SRk B o |
Bk 5 A7 (I DNAFF B e AT AR R I8 7= ) ()& PR R 3RS - bS5 i AR 2 A FAHF & A i
[KIDNAE R] LAIE L 40 °F 3815 0 B R A8 7™ B Ak 00 T 5 AR J 28 O H. 9wbd 2o B It S B
PR E E BTIDNA, ik Rt G B e 21, 1% 2 708 & 1 i SEQ 1D NO: 1 s (%

7
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BR T3 o ARSI R B 1) T2 A" R XL 554, AR %55 T IR T IB I e e R 2R A48, I
BATE s AR e 7 M 2= A A o 49, ] DA DA — B84 PR S 7™ 5 25 AR I 7R 4] 5 75 BT Ik 28 2% A1
N, B E R EERIDNA, 5 W B A5 AME T 50 % , L1k K T60% , EALIE AL T70% , i85
MIRAMET80% , #— B ARIEAMET 90 % , AL ASE T-95 % 19 [F] P56 1k I DNARE % AH . 2%
A s A B AT FIR F JEVE RO DNAAR BEAH T 2428 Al 3 b, 7] DL DL — B 45 VR A ™ 46 1
(KR, 7E BT IR IX BE 26 14 R, DNABE BS/E N 3k SR B R 2422 , 1% #h ik % %6 [F) T Southern 2848
rF I R BRI 454, BI 1xSSC, 0. 1% SDS, AR50 . 1xSSC,0. 1% SDS, £E60 °C o 1 14% 1] 357 452 ) ]
AT FHT- B 325 0 S 28280, 5 L3I bl o3t v HE 2 o 4512, 76 7™ 45 2F F X FrHybond ™ N+
JE TR (Amersham ) HHE 2 1K 1 15 457 2 [R) 2 1 543 B o AL ide b , T ABEAT 282 3R e 6k o

[0070] 4] LAESEQ ID NO: 1 HIRZH BR T 1 K43 Fr 51 AR &t o 7T A3 2 T-SEQ 1D
NO: | AR R B B9, HAF B4 SEQ ID NO: LA A% 8 5 71 [RIDNA B B A/E o b 1ok
PCRfil| & 4RET o 418 I FE Z9300bp HIDNA T B AR R ET I, FH T BRI 0 228 264048, 91 4
50°C ,2x SSCHI10.1%SDS.

(00711 4 [ T ik (A% 7 BRI AR L e 4 N BSOS AR B8 KSR A7 AE 1) 988 (AR AR T AR
), a0, BT 20 TR I PP EREE TR I 22 R TR T R ARAEAE 1) SEAT L I Bk 40 TR 5 A B I S
(,and which contains alcohol dehydrogenase).

[0072] I AR 70 1 S 7] Be A7 B & JR A AL I Ak o SR8 T DA PO AR 1) B A 2R R e &
Bt AELR R AU RS A B () SR I i S AE AR R BH R R LI Y o 50 XA TR A
(1) AR B it Sl 1) SR AE A AR T IR A MR I SRR I U BRLS B AR A R IR A
AP L it A R AT 1) 5 T 2% (1) S AR T i U

[0073]  {E K WoAT B adhEXE PR (15 00 , B AR A I I AR A7 SEQ ID NO = 2+ i 71 (1) 28 2
B2 731 - SEQ 1D NO = 2119 i it SR 5 B0% B2 11 TN A S A5 A P 1k 1) A8 1) S 1) A FH At
ABRTR AT B H68KL A Z R TR o SR 1M, i adhEJE DR 1 5] N SEAF (I 7ESEQ 1D NO: 2
H )4z B H684L ) AT B T BUE & L BEAE N BRI VR AR S R 2 rh 1) AR R IE S , AEIX AR 1 O
LI ) A I I A B e U AN T AR S B O ME — BRUR R A B R A T 1
AR B DA RIINRAE A, 2 S — PR R B R AL AASEQ D NO - 207 B e S 47
B 5684b (KA E R TR AR, JEL 5INIE B MBS A, M T KA E A K

[0074]  A) FH 5 — P SEBR AR AL , 19 i 2 B i AL , B ARSEQ 1D NO: 2+ 7247 56011 45 &

R
(00751 B) I 55— FVEUAERRTASE , 1 AN AT TRTRAE , BHARSEQ 1D N0+ 2711 75/ L5 60K) 43 2
R

[0076]  C) I & S AL BR AR AL , 191 21 43 ol FH H R BR AR AL B A IR R Ak P R B e ik L 22
P ik S MG 24 PR Bk A , B AUSEQ 1D NO: 2 43 il AEAL B 22,236,461 5541786 [ 75 2 IR ik
5 I G R TR I R A PR TR AL o S IR R R T R R 2 s A

[0077] D)L EHTIA A

[0078] 6 K1 )7 3 Hh AL B 5, B, 5038 “7EA7 22, 236554560 . 566 F1786 ) 2 L 7
PRAE” EARAER [ R T T8 () B AR R A E R 2 BE 1R e 91 Hh I e B (0 A7 B o SR T, B 2R IR Bk
B A7 B AT Re AR oA, SR AEN-AR i 3 A0 4 N — NI R R AL , T4 SR A T A B 221
LRI WA R AEAT B 23 AEIXFERI I DL T, 78 J5AL B 220 2 FE IR Bk 2k 7 A Kk I I AE A1

8
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B 220 F R R

[0079]  SEAFAdhER] PAZERR [ IHA)-C) v i 47 B 2 AN — A B 2 A B AR — 8L
AN BRI B VIR AR BN, 254 2 A8 K B (RAhEVE 1

[0080] M4k A A BH 1) 9 AF AdhE AN 5 A adhE H [K] A8 % M B A= B adhEJE K 3R A5, 4 41, JE i
A5 o BTV 7 e e 5 AR, B o TV PCR (B A B XU B, 2 DiWhite, T. .
% . ,Trends Genet.,5,185(1989)) , HA HIHE T Brid FE D8 1A% AT 1R 13 71 il 4 (1 5140 o

[0081]  HHf A 70K W AT B8 HH ad hE 2 DR (1) % S AAE IR A S #1755, R B M B T JR i
NADH7K “F42 5 (Leonardo ,M.R. ,Cunningham,P.R.&Clark,D.P.,J.Bacteriol.175870-878
(1993)).,

[0082]  FEA B H ABM FH T 7= A2 L2 24 IR 1Y) 40 08 TR PR » M T i ad hE 2 DRI ) SR I8 B AE R
SR B ENF VT B, 70 B 2R B bR A R adhE 3 R 3R 10 Ja 25 X REf A& mT LLd i
FEAE I TR ™A DR AR R A 3+ B ARG Ak adhE A R R )5 8h+ i A
adhEEE R 5% AE R IR 8 3+ Al A E TR R SE I A AR A B 32 54 N A DIRe AR R R
Ja BT, Al LU FAE A S5 7 4 1F N s il adhE 2L IR () R IA 7245 2 K T 2 B AT 5 3
. T A% B AdhEE [ 7K P, # 4R Clark MliCronan (. Bacteriol . 141177-183(1980))
(1) 73425 DN 1) T 400 M 2 B ) e ot S ) 1k R A Bimg B 1 B 1. 5N SR B 22, s A
BATECE 2, 9F H ARG 10 B BURE 22 o A7 S5 95 25 1R AT LA IR A8 o FH T35 77 4 1 1
S At G A IE O AR I AR R S T R AR R BT B, A A O R
FRAA N RIS TR ATAT S350+ o 49140, 7] LA FTRE AR (g lycosis) JIRRR IRE & 12 TCATE
W EEEB A SRS W R B R B35 o Ak ME B AR Prac B3I F lac JA 3l
T trp BT tre A BT PRERPLE B T C RN FE A AR IR A N A DhRE I 5R JE Bh 1
FE HR g R

[0083]  AJ LLNEAE R AR 5 B+ 1A A5 ZE PR DU A5 38 (mul tiplication) & . 40, %
HHERIR 58 F T e HUE B adhE2E DR 3\ BE U 70 A AT T BN T h R FE Th BRI 344k, IF
WEZ AR T NN , 1 A8 45 41 e o Fir s 2 R () 4 DU fn o e iz b, 136 FEAIR S DUaR ik AR 5
DI S5 45 , (H AR T, pSCLO1 . pMW1 18 pMW1 1955 o A4 “fICHE DIgidR” F 148 DN
% Z548 DU M 1) 2044 o 38 finadhE 2 PR (145 D1 m] DA I 0 Sk s < 3 i 461 4 ) 95
L MuE A SN R 1 2 N5 DL SN 1) S U AARDNA - [R5 8 205 FH DA 2 AN 4% DULA7AE
(1) 77 FUAE R G B ARDNA I 1) B R B AT o 78 G A ARDNA | B A 245 DU P 5 A dE B AR T,
HEDNA, BUAF AL T3 R oA R om K S [a) P8 o [Rl R , 38 [ % FNo . 5,595, 8891 A FF
(), FT DA K adhERE DA JE N5 BE -, B B LI Z L DR () 21 4 DL 5| NG (4 4RDNA . 7EIX
SRS 0L T, AT LA adhERE DR B T AE A AR 72560 T A DhRe i B 3+ 1 IR T o Al i, 7]
L 3 5 G 1 1% Bl R 51N S8 AR DL INAL 12 Ja 2l T Ui 0 2 IR 0 B KT R 38R A
BIFHIEF S0 B ROGT AEAZ AR 45 507 145 (RBS ) Rl AR 4h 25 05— 2 1) 14 [ g X o 1) LA
2 R I AR, 4 0l A2 7E S 4R 25 6+ A0 LRI P 2 p (0 JLAMZ IR I B, B
mRNA A] FHBEVE (translatability) o Q1 MR T A 45 25 A5+ B I =M% E BRI TR i,
KINT 2045 6 [ 1Y ek /K F (Go1d %%, Annu . Rev . Microbiol . ,35,365-403,1981 ;Hui%%,
EMBO J.,3,623-629,1984) « Z Hil » fit7 1 rhtA23 545 & AE A X T ATCAR IR 25 5 -1 -1 7 B
IARTGI BUAC (A-for—G substitution) (ABSTRACTS of 17" International Congress of

9
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Biochemistry and MolecularBiology in conjugation with 1997 Annual Meeting of
the American Society forBiochemistry and Molecular Biology(Z517 Jm[E Fr A Mp{k 2
a7 HEY e KRB REEYN 5907 EY 7 199TFEF %) , San Francisco,
California August 24-29,1997,abstract No.457).[H ik, AT DAAE % rhtA23 58 A5 345 rh tA
FERIRIL , I DR I 0 onS 75 2 1R  va1 22 A PR AN e i B A i o 1) — S8 e M o () vk

[0084]  54b, i W LK A% B HUAR 5| NGB e Ak FadhEFER 1) B3I+ 1X, A B 5
(1) JE B T RE o FT LAHEAT R IK Y% 7 21 (0 2038, 480 4, A58 PR it 88 0 DR 4 HE 5 2 DR EAAH
7] 1) 77 AT, an [ s B R A FFW0 - 00/18935H0 H 44 115 A H51-215280 6

[0085]  FEA K B, “THAE LS AR ER M 40 TE T 1Y B M AE R SR R B SR PR AU R I, B
AP EL- AR TR IR L2 EE R 4y W B 3 57 A b () B8 DI A T o AT DUE R 1Y & ORI 7 B o
PR LR IR 77 A A IR ARGE P24 -2 AL BRI 4l R RRE W 7 AR L-E L R JF
H 5 L2 EE R LA K T iZ 40 (a0, K T 18 0 K A T K- 12) B0 B AR A B AR B AR )
SRR TR AR RIWAHE , 5 B R R ge s e 3 R ik v 5EA D T°0. 5g/L, BEARIEA
ST 1. 0g/LEIE M B ARL-ZE R BRI E . AR E L2 R LN &R L FE R L
RABRE L-REZR PR LB 2R LB 2Bl H 2R L-H R L oe &
M LR LA R L- AR - RN LA R L 22K L- AR L-R
Me LR AR AL -4 22 L- 73 2 R LM 2 R W L 2R LR T 2 R L HH 2 R L1
M8 L2 2 TR ML -5 2 B = e LIz 1T

[0086] At EBHOFEE T LA N ERAME - 24 KEE i EE BOCCREE . & AR
W&z B & K6 E & (Photorhabdus ) B B8 B & WP TTIREE W HIREE . &
PR EE & EEMR IR B & HR /R AR IR 8 55 BRI &, 7T AT FHAR4ENCBI (National Center
for Biotechnology Information; [ ZAMIHEAAE B Co) Hidls FE Al I 732K (http: //
www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=91347) 03T W EHBHE B
5, J& T R4 IR R B0z B R A B e Uik ) o 5208 8 TR A QT 8 1 40 10 = e iR
PRI AE AU B AN R A 43 SRV T30 A5 IR 8 W 40 T o e A% K B R A8 R
T4 IR E B A B L 4 AH AR T K+ #E (E.coli) s

[0087]  Xf T RE®% H T A KW K& T ¥ A4 IK B JE 10 40 o ot BAR R i, S8 o, 4 4
Neidhardt,F.C.%¢. (Escherichia coli and Salmonella typhimurium,AmericanSociety
for Microbiology,Washington D.C.,1208,F&1)HEAKMELFEAERKHN .

[o088]  J&T-iZ B & I A0 B 1) i R IR A T AR M A B R N R R 3 B T2
TR B A 4H T o Bl . 22%% T W FT T (Enterobacter agglomerans) ) —2EffifT-16S rRNA
WIAZ IR 7 2 9 M 55 E 3 A 28 T 1l 4132 1 (Pantoeaagglomerans ) \Pantoea ananatis (i
B HE) R EZHE (Pantoea stewartii)®(Int.J.Syst.Bacteriol.,43,162-173
(1993)),

(00891 A< B HA) 400 VT A0 475 T A ) AT TR TR PR X TR PR LA P AR L - R BRI B8 77, OF
H e & 2 e M i 55 S AL e i S50 I ) 25 DR A S 30 B TR % T 383K, BITidt Ja 3l 76 A A
FRAA N DIRE ML , AR R BH () 4 B AL R X R ) AT B R BE AR iR AR R A AR L
BRI BE 77, - ELIE AT R SR I8 UG 12 » (EE O 22 FH Y L e I S0 (1) DNA A B4k

[0090]  FEAR B 1, b T G hld e ot S0l 1) 5 DR FE AL T S 3R 26 T I DhRE Y Ja 30+

10
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[R5 R Rk, B AE S A L BEVE NRIR I B 77 38 vp A BRI -2 L B 1) SR8 6% 10 2 38,
FrR L2 JE R 1L -5 2 IR s L R L2 2 R LR T A R S LA R - R L%
AR LR IR -

[0091] 7= AL S B 40 B

[0092]  fE My AB A T AT AR R B 40 A8 e It S ) A R I PR A 2R T DAASE R 0 7 A 5
JRERAE 75 R L2 JE 1 R 4 T

[0093] W] DA JE ik K g hid A i BH 1) S AR 2 I S B I 2 1) 5 N R SR B A = AR - A PR 1) B
FI AN B R IR A R B B A B - B3, A] LAIE I 7 AR L- R IR e IR T O & B A R
Pt ot Sl 1100 4 B SRR A AR R BH K 4 T

[0094] A L-JRABRE A

[0095]  BEfE HI-T-15 21 A K B ™ AR LT 2 R 1 40 T 1) 28 AR T PRS2 0 (B AR T, B T
A IR BB, 9120 K AT B TDH-6/pVIC40 (VKPM B-3996) (£ [H £ FNo.5,175,107,
EEHEFINo.5,705,371)  KHAFFEE4T2T23/pYNT (ATCC 98081) (ZE[E % HFINo.5,631,157) .
KA ENRRL-21593 (£ [E % FINo.5,939,307) . KT EHFERM BP-3756 (£ E £ FNo .5,
474,918) . K4 FFEFERM BP-3519AIFERM BP-3520( 35 H % FINo.5,376,538) . K H#T
MG442(Gusyatiner®s,Genetika (f%i%),14,947-956(1978)) . K B VL643 FIVL2055 (EP
1149911 A)Z&,

[0096]  BEARTDH-6 /& thrCHE R BhBa ) , 152 FEAE R AL Y (sucrose—assimilative) , 3 H.
HERH 1 IvAR R B F B IR RAZ (leaky mutation) o X Pl PRIk 7Erh t AJE PR o H AT R
A2, IR ARI T o i W 2 ) 3 2 PR B A 22 ZA PR B P o TR PRB-3996 5 47 BURipVIC40 , Hoad it
045 98 A8 thr AFE K 1) thr A%BCEEZA 148 N FHRSF 101074 B 3448 111 FR 15 o IX PP o A thr AJE
AT 2 i R A TR VA v 22 B I S L, L LA R b I ) T R I A i o BRI AR B—3996
F1987THFE 11 HIOHPLE S SRIA 1867T{# M AEALI1-Union Scientific Center
ofAntibiotics(EECEFLAE SRR 0 ) (Russia, 117105 Moscow,NagatinskayaStreet
3-A) L BARIE T 1987474 HTH A8 565 VKPM B-3996 (R 58 7E £ 2 7 [ 37 Tl A 4 AR 5
H1.0»(Russian National Collection of IndustrialMicroorganisms)(VKPM)(Russia,
117545 Moscow,1 Dorozhny proezd,.l).

[0097]  KHAATEVKPM B-5318(EP 05937928 )t A] LA FIAE 3% A T8 #k e 45 3 A % BH i 77 A
L7528 B K A TR » TR PRB-53 1 SAH S T S s 2 MR A iR = AR ) ik A2 U AR B A C 1L 4914 AT PR
JEBNF AR T X B RS A K FURipVICA0H 1 IR 2 B BR O\ + (0 1 15 X . TR PR VKPM B-53187F
19904F5 H3 H PAE %5 VKPM B-5318LR 5l 71 & 22 i [ 37 TV bt A= MR gk H 40 (VKPM) &

[0098]  ffijkth, A4 ML 1 AR & BH I 48 i DA 3G DL R PR p — A E 2 M R

[0099]  —ZRAF thrAJEA , Ho b ) I 2 R S 1ot i A BRI R A& S BRIl — =y 22 2 IR
B

[0100]  —thrBIE[A , H4mhd &) 22 2 BRI 5

[0101]  —thrCIEA , HL4mAt 75 2R A1 5

[0102]  —rhtAJEP, HgmhdHE e K85 &

[0103]  —asdBEPA , Hombs R A& AR -B— 11 i 4G ; 1

[0104]  -—aspCHE[A, Hgmhd R A AR L Mo il (R A AR A ) ;

11
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[0105]  Zhd K Bz i BT 1) R & U IR Tl v 22 28 I it S0l 1Y) thr A PR 42 ) B (GenBank 8¢
SEFNC_000913.2,g1 :49175990 4% F R A7 B 337-2799) o thrAFE KA T K AT THK-1242 4,
A E ) thr AT thrBIE PR 2 8] o S K W AT TR i 22 2 I T 1) thr BAE [R] O 22 ) B (GenBank %
SEFNC_000913.2,g1 : 491759901 4% 1 BR {7 B 2801-3733) « thrBHE R T K AT K- 124%
AR F R thr ARITthrCHE R 2 8] o 2 A K R A B8 75 2 R & i) thr CJE A 4 22 1] B (GenBank &
SEFNC_000913.2,gi : 49175990 A% 1 BR {7 B 3734-5020) o thrCHE L7 T K AT B K124
oAk 1) thrBIE R MlyaaX 2 HE 2 8] T =N 2R RS — AR RENTFIER R T
ORI F IR A1) R IE , BRAR IR 2 52 e e 1) 5540 7 XM B+ 225 (W02005/
049808.%02003/097839)

[0106] 2 AE Ao I L R S it 110 k1] A 0 2 ) R 4% 2 T TR I vy 22 0 I i I T 1Y) R A% thr A
,JE A thrBAIthrCHE A, BE A A — MM+ I CEN FURIpVICA03R1T , i BURLAFAE T 7 4
732 BRI K WA B BE AR VKPM. B-3996H1 . FUkipVICA0/E 3 [H £ HINo. 5,705, 371 1 FEANHEIA
[0107]  rhtAFEPRA T RIGH E Qe tfk B 1893 B AL , B2l g InHPQER I+, g InHPQEEIA +
RO BRI R A4 rht ARSI 5ORFL (ybiF3E[ , M R 7 B 764-1651 , GenBank
BT AM218541,g1:440181) AHIA] , IF H AL T pexBFTompXHe [l 2 7] o T 48 45 K 148 FH ORF 1 4w
511 2 1 FRIDNAJT B 58 44 Arh tAZE IR (rht < X s 22 G B AN BRI o k) o R R , . &rh tA23
GRAF FE ALK T ATGHE UR 2505 111 = A A7 B -1 AL AXF G BUAL (ABSTRACTS ofthe 17"
International Congress of Biochemistry and Molecular Biology inconjugation
with Annual Meeting of the American Society for Biochemistry andMolecular
Biology (17 fmE &Mt 255 FHEW 7w KB RE AWM 597 HEW 7521997
SR E) ,San Francisco,California August 24-29,1997,abstract No.457,EP
1013765 A)ofE K 3CH , BrhtA23 A8 FRiE rhtAx,

[0108]  KMA#T & iasd PN O 42 1 B (A% IR A7 B 3572511-3571408 ,GenBank & 3% '5NC_
000913.1,gi:16131307), I H.Ae 8 F) FHHE T 12 2L 08 19 A% 1 IR 7 31 1) 4% 1) 5| ) Il R PCR (58
AEEERR M 32 WWhite,T. .2, Trends Genet.,5,185(1989) )3k . H e MW Hasd
HE DR B8 i UAALR) 77 203K 15

[0109]  [AI#E, KIAAT B M aspCREPE O 42 [ B (1% 1R £ B 983742-984932, GenBank & 5k 5
NC_000913.1,gi:16128895), 31 HEEWIE I PCRIRTS o Ho e AW aspCHE R RE 4% DL AH AL
U

[0110]  P=A: L R IV 4l B

(01111 J& T 355 [Q B J& 1 7= A8 L 2 I 11 &40 T 1) S 491 B o) L S R AL H B ik
() A AR o L 28 BRI A+ ) JB T 1 A IR B B I A B 1 AR A, (HU S 15 3R B rh A7 AE Lt
BRI, 3X PhA7 ] 4 F B 40 1 B A o Lt 2 R AL ) SE 0 , (HANFR T, AU R
(oxalysine) . . #i @A LA 50 (1ysinehydroxamate) . S—(2—% 3% 7. 38 ) L Bt & & (AEC) «
v - AR oS A W Z (a—chlorocaprolactam) 55 . X IX L i Z IR AU B A It
PR 5 A 44 B8 i 0 e 0] Jeg T 422 4 [Q T8 & B AN B AT N T AR b 38 k3R 15  n T 724
L5560 22 2 1) 4 B o R 1) EL AR S o) 05 K AR AT 11442 (FERM BP-1543,NRRL B-12185;%
W ZEE L FINo . 4,346, 170) 1K AT B VLE 1 1 o 753X B4 A= M o, % & 5 I i 1) L5 2 15
IS ] A ot B

12
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(01121 AT LA A BRI ARWC 196 1 Dy 7 A L -t e IR 1 KM T T 400 o 3K Ao 0 ] T R AT S 1 0
AECHUMEIR T 7 B KM AF BE K- 1210 B ARW3 110K E: B 11 o 1 B 459 B A i 44 8 K W A
AJ13069, I HAE19944F12 H6 H LR AL T AW 7 Be [ 324 fw Bl 5 AARFER 7 P
(National Institute of Bioscience andHuman-Technology,Agency of Industrial
Science and Technology) (MAEFRAEMAZLATBUEN P B AR LR G B 70T HF VR V) ORI

HFiy(National Institute ofAdvanced Industrial Science and Technology,

International Patent OrganismDepositary),Tsukuba Central 6,1-1,Higashi 1-
Chome , Tsukuba-shi , Ibaraki—ken,305-8566, Japan) , } H3543 7 % 3 S FERM P-14690.2
JE MR AT A 5% 2980 5E AE 1995559 H 29 H ¥ H A% S [ Bn AR, 37 H3R1S 1 & 5% ‘S FERMBP-
5252(ZE EEHINo.5,827,698) .

[0113] B4 A T-45 B A R BH ™ A L— i 2 IR (1) 200 BT 1140 235 AR T PR 11 SE 48134 B0, B IR A I BT
3K L8 B R R G A L U R A 0 i 1) — 1 B 22 A R DRI 1) 3R T8 3 9 o X AR R R 1) <2 491
AFEHAR T, gabd AN R IR A B FE K (dapA) « 9 bR 4 SR B0 1) 55 1A
(1ysC)  Hahd S ML BE 2 IR IE JE I 19 2: ] (dapB) « 9 b5 — 20k PE 1 I 4% B 1 2 A
(lysA) gmhd —FH:Pi IR AR I3 (ddh) (£ L FINo . 6,040, 160) - Fh ik B M B A
FR R AL B JE R 2p e ) G R 24 IR 1 I o Rl 1) TR (asd) PN G A R 2 IR I 114 22 A
(aspA)(EP 1253195 A). 54h, A #& 7] LLH A R KK 3G i ¥ A g &%
(energyefficiency)fJFEK (cyo) (EP 1170376 A) . & bt A I e 4% 1 IR % S 1) 2 A
(pntAB) (FEFH % FINc.5,830,716) .yb JEFEP (W02005,/073390) B E A I H 4

[0114]  F-TA3 BIA KR B 7 A2 L5t 22 I 1) 40 T ) 7 A TR R 1) SR e A0 5 X R ) B R,
E AT P AR R R , i 18 1 AL R A & Bl 1243 3 (branch of £) Tfij ™
A L-H R R < AME A WD SR o FEAY T AL 2 R A ) s 42 43 S AR i L~ =R 2
S PR S ) Tt PR < 45160, 5 e 22 22 R i S50 I it 2L IR I AR 8 (3R [ % FNo . 5, 827,698)
FI3E REREF (malicenzyme) (W02005/010175) 6

[0115] 7 A= 1L -3 S IR 1) T ok 1 S 461 B0 6 K A AF TETWC 196 A cadA A 1de/pCABD2(W02006/
078039) , 1X Fh & PR 1L [7] T AR WC 196 H 5] A JikipCABD2 (H /£ 3% [H & FNo . 6,040, 160H 2
FF)IR1F, T PRWC196 B A7 T PR 1) S b 8 20 16 5t AR g 1) cad AR d c CHE [H] o BUkipCABD2 5 A7 « L
AR G —ENENE —IRIR SR K AT B dapAJE R, BT ik SEAZ AT L 2 1R B i 41 ) i
0 A AR ) Sih R A& S BRI TT T K B T Ly sCHE PR, Pk AR {8 L — i a0 IR 1 s it 41
R s b ST e R IR S B ) K A TR dap BAE [R] 5 AN b — U P 1R it Al 1)
NATRFTE (Corynebacterium glutamicum)ddhIE[A .

[0116] AL P BRI 4

[0117] B HI-T-15 2 A K B ™ A L e U R 00 40 B 1) 2 AR BE AR ) SE ) B 6 (HANBR T
JE T4 IR B JE R E R, W Jehd RS IR 22 2R £ B % FE B ) AS [l cy sSEZRAr DR A% A0 1Y)
KA B IM15 (32 [ L HINo . 6,218,168, 1k 2 i LR H1 152003121601 ) 5 2 b5 2 1 Joa 1) J2
PRl it RIS I K B A BRI W3 110, BTk 85 1 B id T 40 e X 4 A 2 4 i (R % FINo . 5,972,
663) ;I AM RSB (cysteine desulfohydrase) i 8 > 1 K i A1 T8 T PR
(JP11155571 A2); HH cysBAREA 4w hs (1) 2 Dt 2l e T 15 19 1E 1) %% s 454 (positive
transcriptionregulator )i I8 INE KA W31 10 & (W00127307A1 ) , 2545,

13
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[0118]  F=AEL—R AR 4N

(01191 &RA% F T4 B AR B 7 AR -7 U R () 4 8T 14 538 A TR Ak (19 SE ) B 4 (HASR T, J
TR A IR B TP, Qe 58 R AT $0 PR 10 DK M FF 1 T8 ok (f81) 0, TR AR5 7 (VKPML B-7386 , 3%
B % FiNo. 6,124, 121) ) BOX 5 & RIS (B4 B2~ Wy A 2% (B-2-thienylalanine ).
3-FRIETT AR VA-E IR STEIR 5,5, 5- =T AR A HU LR KA B T #R (JP 62-34397 B
IJP 8-70879 A) 5 3L it e T2 7 V33049 160 K o FF TR T Mk SIW0916,/ 069 26 4 (1 AR 88 5 K
AT EH-9068(JP 8-T0879 A), %54,

(01201 W] DAJE I 358 L2 SR A B B B — AN Bl 2 AN 35 DR 1) R SRl ik A Ok B
[T o S 1EL 5 1 cu ABCDER -t (1) 2 K], 336 26 35 DR R34 1) AR 20 A 8 T ewAJE A , 1% )
G AN 52 L R S S B 0 e R R SR R A5 I (32 [ 06,403, 342) o b4k, 7T LA jdE I 3
54 s DA 200 AT 200 ff 43 WAL~ BT TR 14 2 1 ) — AN B 2 i P ) 31 SR S AR R A I AT 1« 3K
e B[R] ) 52 494D 2682 b 26833 K] (ygaZHAL R ) (EP 1239041 A2).

[0121] AL~ R FRIK 41T

[0122]  REf% F T3 BN A A W] 7 AL L -2 S BRI 40 T Y SR AR TE R 1 sk 0 A, EANR T T
TR K B bk, oK B AT B8 24 8 ¥k (VKPM B-5945, RU2003677) 5 K AT B SO E #k
(VKPM B-7270,RU2119536) ; K JkF BENRRLB-12116-B12121 (35 [ % FNo .4,388,405) ; Kt
FFEH-9342(FERM BP-6675) FH-9343 (FERM BP-6676) (35 £ FiNo.6,344,347) ; KT
H-9341(FERM BP-6674) (EP1085087) ; K AT AT80/pFM201 (£ [H £ FiINo . 6,258,554 ) &5

.
2

[0123]  fRf FT49 B4R ] 77 AR L -2 R 1Y) 200 TT 114 546 S TR A 1) 552 f81)300 0,56 401 T bk ol
A T G B L~ 2L R A 0 B ) — A B2 A DA ) 2 T2 00 B o K 2 e R ) S 491) 0,95 4
B TS5 DR ATP T RO 2L 6 RS (G ) S AR M BE AMP R 14, K G (i s ) BT 1%
WS- ATP BB /K AR (hi s TR ) IR 0 I V1 42 PP 55— S BRI S PP ok A 7 IR 57
fift (phosphoribosyl formimino—5-aminoimidazole carboxamide ribotide isomerase)
(hisA) BERZE 2R (hisH) H 2B IR 2 L 5 I (hisC) A 2 BE R ER I (hisB) (AH 2%
Jid S (hisD) &,

[0124]  CL4&NEHhi sGATh i SBHAF T 455 % L—2EL RN A 400 & R M L~ 2L SR 401 ), PR s
DA IR AL 51N ATAR] 13 2 58 PR v LK AT S A8t U0 1) 0 PR, 5 g 21 58 PR 0 D ) 18 AT
A7 R B8 7 A L -4 R BRIV BE 77 (R 2 1 FNos . 20036 7712119536

[0125]  H A7 AL~ R R RS F7H0 MR B SE 045 - KT BIFERM. P-5038F115048 , £ T
2 PR SRR L2 R A ) 2 F B (R DN AT 24K 5640, ( TP56-005099 A) 5 Firht (BN L it
HEE 1 1A R DR B A 0 K B AT T T AR (EPLO16T 10 A) « T T fili i DL~1, 2, 4~ =1 -3~ K]
R RIRE R - FUPE G KM P B80T bk (VKPM. B-7270 48 7 % FiNo . 2119536) , 55,
[0126]  F=AEL-BRABRIN AN

(01271 s AT 49 2 A 1 7 A L 45 U R 1) 20 1 1) S8 AR TR AR 1Y) S ) 04 (HASIR T, IR
THRA R B bR, WKW FFEEVL334 thrC (EP 1172433) . KA AFBIVL334 (VKPM B~
1641) & L- 558 Z IR AL -J5 2R Y FRERRA B B bR , HAE thrCAIi LvAZE R i AT AR (SE [ %
FiNo. 4,278,765 ) i FiI A K T A4 KB kT B8 B BRK 12 (VKPML B=7) 4. F188 1 AP 1,
U SR B thr CHE R B A T S (i R DR L 25 5L 3018 T B AR L- A BRI L -
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& e FR B AL B FRVL334 thrCT (VKPM B-8961) .

[0128] R HI-T-15 2 A K B 7™ A L- 45 20 R 1) 44 T 1) 21 AN B AR ) S 9 A 4 (AN PR T, a-
P 3, T It S s 2 R o 1 TR R B B L - R AR A R 1 — B N R R R
TS T DR 1) BT AR o 3K 2 T R F1 S 491040, i 0 sl 4 20 T It S 1) 2 DA (g ) b 4 2B e 5 Pl il
(KL (g1nA) VHRAS D Z R & R B IY JE X (g1 tAB) WS b 1 M LB I 2 IR (dedA) W2
5 5 3L S K A B K 3R R (acnAsacnB)  ZR B2 AT A R Sl (citrate synthase)[R3EE (gltA) .
S BTk TR A T AT T PR A T P IR (ppe ) i TR TR I S B 1 i [R] (ac eEF \ 1pd A) W A T
R P SB  1) 2 AT (py KA py K ) « G s T PR A4 T2 7R B PR 5 B ) 22 1R (ppsA) i Rl 0 B2 A i 1)
ERl Ceno) « 4 A ik 1 H Vi R A5 457 i 116 22 K] (pgmA < pgm T ) « 2 A5 T 198 - Jelt 8 kBl ) 222 B (pgk )
SR I -3 T R A SR I JE ] (gapA ) « 2 B TR W 15 AR 1) 2 [R] (tpi A) W 2 S —
TR IR T A g ) 2 (R (£bp) « b Tl 12 SR BB 1) 225 ER] (p £KA , p KRB < ot Bl 5] W5 Tk 12 e A 1)
FA (pgi) %%,

[0129]  ZRURLAEATERER & BBl (citrate synthetase) 3R/ BT IR 07 B T B R AL
Pl o DR [ R AR B AR L 1/ B ea—BA 1 — 1 ot Sl Vil A 360 B 1) T PR 1) 5 497 0,455 FEEP1078989A
EP955368AFIEP952221 AH A FFH AR LS T #k .

[0130] A T-45 B4R A BH ™ A2 L 45 2 B8 1) 40 B 1) 515 A B AR 1) SE A A0 58 0 T 3 i 40 i 2

BB B TR , BT B AL M- ER AR W) & O 12 0 S I PR - & R /AL A T
Bl o IX LE R ) SEA0FE AT IR IR AL Gl (aceA) sa—TH I IR I A (sucA) T IR £ Bt
(pta) . LR (ack) . L BEFR IR 51 (acetohydorxy acid synthase) (ilvG).ZEEALER &
B (11vI) R B (pf 1) FLIR B 2 (1dh) IS 2R I R I8 (gadAB) o 7E 3R [H L4
Nos.5,378,616415,573, 945 43k 1 a—Hl 1 — 19 I LR PR ok 2k B AR Jo TR A IR T
JEWITANTE R E AR i o B A HE 3 B8 B B0 46 1 T 1) -

[0131]  KHHAFEEW3110sucA: :Km®

[0132] KW 1EAT12624(FERM BP-3853)

[0133] KA EAT12628(FERM BP-3854)

[0134]  KWZFTFEAT12949(FERM BP-4881)

[0135]  JEL AR KM AT BAW3 1 LOFR a—ial 1 — 2 It S0l 22 DR (AE R SRR “suc AR BRI ) ek
FFRK AT W31 10sucA : :Km" o 1% B MR 56 4B Sk a— 12— 98 A S B 8

[0136] 7= A L4 R BRI 40 i 1) H B S 5 J8 T84 IR B I B RA& AR A4
FLA B I 4T o 33X 28 B PR ] B8 & a— i 1 198 Mot S i O A S50 B 1), B0 491 G0 K B A T
AJ13199(FERM BP-5807) (ZE[H % FINo.5.908,768) , Hish B A IKL-A Z B4 il 6 /711 FERM
P-12379F £k (EH £ FINo.5,393,671) ;AJ13138(FERM BP-5565) (FEHE EFINo.6,110,
714) , 555

[0137] 7 A= L% SR I 4H BT 1) S 451 A0, 8 o — i 13, 1R It S I v A s 2 B — ) 3, — B i =
Al PR AR JB T2 B & (genus Pantoea) W S K, F£ H AT A a0 Frid 3745 o IX LU TR P
f$5Pantoea ananatis AJ13356(3E[E % HINo.6,331,419) .Pantoea ananatis AJ13356T
199842 H 19 H AR JRAE 1 1 7 )Mk A8 Tl AR B A i T 5 T B AR 5 GRAEFRAE M 74T
BUEN PN B GR & B 5 BT R VRIS AE M AR o0, Central 6,1-1,Higashi 1-Chome,

Tsukuba—shi, Ibaraki-ken,305-8566, Japan) , & 3% 5 NFERM P-16645 . H: 5 #2 18 A7 1A il
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SRAVIRNE » 7E19994F 1 H 11 FDR: e 9 Br AR 6K , 749 216 5% S FERM BP-6615 . /F YAl 3ha
KGDH-E1 3P J 5 (K] (sucA) 45 3 , Pantoea ananatis AJ13356(1)a—f % — & i SR T 1 6k
o 2R IR TR PR 7 B I I 25 e D R W 1 I AR 9 A i A B AT 13356 TR g o {H 42
I RFETXF16S rRNAFIAZ H BRI 7535 , 4 L 8 B )25 APantoea ananatis./SEAJ133561F
9 A R T TEAR R A BT S RSB, A UL I 1510 5 5 1 B A& Pantoea ananatis.
[0138] ALK TAZABRINI 41 1

[0139] A8 HI-T-153 2 A< & B ™ AL L 2K TR 20 R ) 200 BT 1) 235 4R B AR IR S 040 4 , (HANFR T
B TR IR E B E R, R ATEAT12739(tyrA: 1 Tnl0, tyrR) (VKPM B-8197) s HAG 54
pheA343E R K I AT EHW1089 (ATCC 55371) (FEH £ FINo.5,354,672) s KT EMWECL01-
b(KR8903681) ; KM FFENRRL B-12141,NRRL B-12145,NRRL B-12146FINRRL B-12147 (3
[ & FINo .4,407,952)  [A FEHL , AT Af B K AT BK-12[W3110(tyrA)/pPHAB] (FERM BP-
3566), KT EK-12[W3110(tyrA)/pPHAD] (FERM BP-12659), KT EK-12[W3110
(tyrA)/pPHATerm] (FERM BP-12662)Fl#y 4 ~AJ12604 (FERM BP-3579) i) K G T HEK-12
[W3110(tyrA)/pBR-aroG4,pACMABI{E AE AT Fk (EP 488424 B1) . MAb, i Al {f FHH yedA
HFE R By ddG L R m A 1 B TG PRI 58 0 ) A LR N A R E B TR A IR E B 4w (GEE &
FH1152003/0148473 ALAI2003/0157667 Al).

[0140]  P=A:L - BRI A B

[0141] e 8 H-T-19 2 A & B 7 AL L— 10 S I 1) 40 T 114D o A T PR 1) SE 5 04 (B AN IR T, 8
THRAREBOEMK, WK EIP4735/pMU3028(DSM10122) #1JP6015/pMU91L
(DSM10123) , Ho FH AR trp S PRl 4 i (1) £ Z Bt — L RNAG Rl i B (321 2 FNo . 5,756, 345)
KWFFEE SV164 (pGH5 ) , He LA 9w AN 52 22 2 1 S A5t 40 il R0 15 H i e Mt B ) se r A7
LR RN G AS 57 8 Z R S A A P (4 AR = K FF R A5 (anthrani late synthase)[fJtrpE
A RR (R E A6, 180, 373) 5 t S BR B BRI 1 K AT BIAGX 17 (pGX44) (NRRL B-12263)
HMIAGX6 (pGX50)aroP (NRRL B-12264) (£[E L HINo.4,371,614) ; 7 A B IR i B A1 BT R 1) e
73 ) K AT AGX 17/ pGX50 , pACKGA—pps (W09708333, ZE [H % FINo . 6,319,696 ) 245 i
AT DAT A y ed ABRy dGE PR 2R 5 1 2 (V6 PRI o i 7 AR L = R 1 g TR A5 IR B i 48
B (ZEE L Hi52003/0148473A1 F12003/0157667AL )

[0142] g2 f8 HT-159 2 A< B 7™ AL L— 120 I8 1) 48 T 1) 15 A TR R 1) S8 491 A 958 JHe o DA T il
H P ER 22 ) T B R ) TR PR < AP OR R A I (trpE ) ST IR H VR Bt S (serA) Fl
AR A B (trpAB) o AR S AR F IR I RN Bk 5 H velt 9 5t Sy 7 = 380 32 L IR L - 22
PR 1) S At 41 PR T DA ) 33X 6 il 5| N AT s st 100 o1 5t B ) R AR o B AT IS SR AR 1 TR AR 1)
LA S 140, 4% EL A IR AR 2 O FE R 5 B ) K A T SV L6 A8 ek BURLpGHS 5| A\ K
FFEE SVI64FRAF I AL T AR (WO 94/08031 ) , Bl Uk pGHA A0, 25 4 i) 5 vt M A0 14 ok P H Vi 1
M SBEA R A serAFEA .

[0143]  RE 8 HT13 2 A & B 7 AL L0 2 IR 1) A0 T 1) o8 AR B R I Se i s D FH 0
PR\ T AL TR A, P o €20 20 R B 2 05 G 5 I 550 ) 0 28 B O R IR 5 W 1) e PRT (TP
57-71397 A.JP 62-244382 A.ZEH % FINo.4,371,614) . IhAk, 7T DL 358 (4 2 B 1
(trpBA) g i £ 28 1R A5 TR 1 5 DR 1) 3R 38 SRR 7 7 AR L -V S R 1) B 7 o L2 IR 6 Bl FH oOFI B
W HEAH R, He 3 i HH trp AR trpBEE PR 265 o 53 4b, T LA JE I 38 58 AT IR IR A B —E R IR A&
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BN B IR Skt 7= AR L- B Z BRI B8 77 (W02005/103275) ,

[0144]  F=A:L-Ji B ) 4

[0145] R fd HI-T-15 2 A< A B 7™ A L— i 0 I 1 40 T 1140 2% A TR R s ) 0 % (BN R T, S/ T
R A T TR JE I B AR, i LvABE DR e 3 ELRR A% 7 AR LBl AR I K AT B 7021 1vA(VKPM B-
8012) (EP 1172433) . 7] DL 358 L- I S BR AE W) & e i i) — AN B2 AN BRI R 1Ak
AU A 2 W 1 S T o 3 8 e IR 1149 SI2 490 0, R & el ok L — I 220 1882 S it 411 ) It 5 11 2 L TR YR B 11
proBJE A ([ £ 3127361 ) o LbAk, A LA B 3958 — N B 22 AN gAY 97 57 M 4H T 41 B 2 WAL -
RAFETR IR (A FE DR 1) 2R3 R o AR kB 114 4 B » 3% S8 356 [ ) 481 A2 b26 82 FTh 26 83 5L [A]
(ygaZHFE[R ) (EP1239041 A2).,

[0146]  BA /A Ll S PR T () & T35 A [ T B 1) 41 T %) SE 904 1 270 K B A T
NRRL B-12403FINRRL B-12404 (JE % F]2075056) , VKPMB-8012 (& &' 7 % F| H ii§
2000124295) , (8 [ L F]312736 1 Hf {5 1 Bk RAZ A, Bloom F.R.ZEHIR 1 Bk 5 AR 44
(The 15" Miami winter symposium(&1555i R0 %8 LM 42 ), 1983, 5534 71 ) a2,
[0147]  FP=ARLAEE IR A

[0148]  fe g HT-159 B A A B 7= AR LA 2 I 1 41 1 1Y) o5 A TR Pk 1) s B4 (BN IR T, )
TRAKE BN E K, WK E237E PR (VKPM B-7925) (3£ [ & F|H152002/058315 Al)
S A RAZIN- i 45 2 B &l (N-acetylglutamate synthase) FIATA PR (HR 2T %
FIH1ENo . 2001112869) , K HAT B 382 #k (VKPM B-7926) (EP1170358A1) , F4mSN-Z Bt
AR A Al (N-acetylglutamate synthetase)fargAJE PR 3 A1) 7= A K 2 L 1) B P&
(EP1170361A1) , %45,

[0149] g2 fd H-T-159 B A & B 7™ AL LA 20 1) 41 T 1140 2% A TR R 1) S8 A0 45 m Al L—H5 &
P8 2 )6 R I — AN B2 A R AT 1) 02 10 58R ) TRT AR o 1 R PR (1) SE 9160, B R AN -2 B
I Tk 1 30 D I ) L TR (argC) St S5 IR £ Wt % R i (1) [X] (arg J) S AEN- 2 e 75 S R T
(1) 22 (K] (argB) 4 £, B % 28 FR 5 S 1K) 2L K] (argD) « 2 i 1 2 1 . P I S 2 R I 1) 2
(argF) ik B IR IR & B I L (argG) IR0 AS E B8 IR 2L A B Y JE A (argH) W4
el 2, R I T PR 7 B (1) 2 R (carAB) 55

[0150] A L-ZRA RN 4

[0151] e g FH-T-15 B A A& B 10 7= A L—451 0 R 040 400 BT 11 235 AN B AR 1 S 40 4 (AR TR T
ZAB LA T I8 1 IvGMEDAER N T B B ik (32 B % FINo . 5,998, 178) o FR AR A2 04 57 T3 S Ik
i 1 VGMEDAEEIN ¥ [ X S A Bk DL 7 AR 1) L2 =R AN 2 B 35 1Z 5 I R IE L Bh Ak , AR
SR I 1 1 vAJE DRI B R M T B2 A1 5 20 TR ot 20l 109 2 o

[0152] Rt FHT-15 B A & FH IR 7= AR L — 451 20 I 1 A1 T 1140 235 AN B 1Y) S 461340 B0, 458 2019 £ —RNA
A I RARR (SR £ FINo . 5,658, 766) o 451 1, A] LAAE KT B VL1970, i B MR 7E 4 bl
FEC R LRNAG R 1) 1 1e SEE PR H B RAZ . O KT B VL19704E 198846 H 24 H 1R 7,
AR Hr [ 7 T Y7 58 o0 (VKPM) (Russia, 117545 Moscow, 1Dorozhny Proezd,
1),%8 35 AVKPM B-4411.

[0153] itk A4h, i AT AME FHAE K 7 EHE R (1ipoic acid) () RASAM/ BBk Z H -ATPEF K]
FRAFARAE NG AT PR (W096/06926) .

[0154]  F=AE - A BRI 41T
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[0155]  BRfg H T4 B Ak B 7™ AR L— e 5 2 IR 00 40 T 1Y) % AR B AR 1 S A4 (EAS PR T
X 6- . F G R A AT H MR S AR (TP 5304969 A) , % S SR AU I RAS S A
M (thiaisoleucine) Mo 2 BE G IR E A HUIER AR A, DL B4 WDL- 2. 2 1R (DL-
ethionine) fl/BUF & R AT IR B A JUIE R RAZAE (JP 5-130882 A) o IkAb, ik 7] LAE A LA
WUL-FREZAREVERT Y RN ED (I 2 8RR AN B R R A W
(acetohydroxate synthase))[ &KLY HAFE#R(JP 2-458 A,FR 0356739F1EH £
FINo. 5,998, 178 )MME N LA HFE

[0156]  FI-F 7= AE A R B I L FE R 0 T VA K6 L R 2D 3R« 75 85 35 5 Hh B 37 A R BH 1 4
AFL-Z IR BE S AL BT IR 5 P AN B, R KT 772 2 Rl AR L - R - o, A R B I 5 1
TP AEL-BERR - BER - AR LKA AR LR AR -2 R . -5 R
LRI, ARG LL R DB AER 2 P B 32 AR AT L -5 2R LT R R L -
HER L AAER L AHER LA R - B ER L R IR e AR 72 3L P AL B, A
B P IR L - R LR L 2R LR TR AR L AR - AR - A AR
LR -

[0157]  ZEACK B, MBS SR I 57 5% AR At (b L -2 3 IR 25 nl il i W& B v 04T, 1
H AT FH 2 B R AR L2 PR

[0158]  R5sFLn] D2 A B R ARG , R BELZ 85 S5 AT IR IR 0 5, g 2, B
A0 HE Y A K T 75 G 8 IR U T DA ADHE 22 P04 Qe 28] B RN RE R L 22 By LR AN
B, G0 2 AR YA R B, m LAAT FH 20 B AR o ME — TR B3 55 00 (i 6 W R E R ) TR & o A
NS, BT LT FH 2 B £6 iz AR B 5%, Ho B B B S W an i, RAREIS iz A R K
HoKMBWAMWEAR RS AEY . ENY B, A DL B R A A
(potassiummonophosphate) B BREE . ALY HRBR W2k R BR i B B 555 AR N4 R,
AT DT PR G 2 TR I S 55 a0 0, W] DA () 35 SR SR AN B A M8 574 o 4ol fn 51
AU AR KT LR R (L2 RS 7251 8 (L-amino acid auxotrophy)), A PAJA] 5%
SRS S LR .

[0159]  REFRMLIRAEA AL N AT, iR 3= M A I BEFEEE 5% , & E N 20-40
C,PLi%30-38°C 35 F= WK pHIE T 59, 0146 . 5-7. 2. 7] LA FIE K IR R4S « £ Pk . £ Fib
BN PR T B 7R B pHo S 1 -5 R 597 T 8B Ar & AR R MR R = P IR AR
[0160]  }i37 2 Ja, AT LAJd It B 0 BRIk 087 1] 4 a0 248 Jf A VR A 355 50 2 25 B, SR T DA
£ B ARL-Z BRI I B S e IR A N/ B i TR AL

[0161] [l fej ik

[0162] V&1 7R K AT B etk hadh B2 DR B X 25 44 , DA B &5 ca t 3 R FIPL-vac 5 3]
FHIEEADNA A B 45 14

[0163] V&2 7k [ LA B P ) 1 e S 10 S5 468 1 Z0 1 B X < K+ 18 (ADHE_ECOLT , SEQ
ID NO:2). 3B A2 G B (Q83RN2_SHIFL,SEQ ID NO:53).Pantoea ananatis(ADHE PANAN,
SEQ ID NO:30) .5 2 HE /R A K B (Q66AM7_YERPS,SEQ ID NO:54) . BHE N E IR SCIK B
(Q6D4R4_ERWCT, SEQ ID NO:55) A5 2€0 1 1K B (P74880_SALTY,SEQ 1D NO:56) EFL
FF 1 (Q88RY9_LACPL,SEQ ID NO:57) FlIFLEFL BRI (086282 _9LACT, SEQID NO:58) . irik L
XS HPIRZ L LE AT FE 7 2k 347 (http: //pir. georgetown. edu) & 5 () hnic AHF ) 2
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H, HE 5 (AR e AR 2 1

[0164] KW RESH LEE(2% 803 % ) MEME—BRIE ML A, 35 AR KIS 1 B Ak
AR 2

[0165] 4N RES AR EME (0.1 & % ) MZEE (0. R %) TR A& VI HIMO SR AR 77 2
FAKREEE R K 2 .

[0166] &5 /R A TERKIR JE B F BUPL-tac JiI B F Y2 T (1) 5 A8 ad hE* 52 K] ) TR AR AE & A
O (2% 883 % )E NME—BRIRIIMOFE A Rs 7738 A KA K i 2R LE 52 o

[0167]  SEjii s

[0168] 5275 DL PR s MR S 916 4 B 3R AT S ELAAR ) [ R

[0169]  SEZjifhll . Hil4% K W FTF HEMG1655 A tdh, rhtA*

[0170] @I a0 ™A 2 7= AR LT Z R K K W T T8 B ARG 1655 A tdh, rhtA*(pVIC40) : fif
catJ2: KR K AT BEMG1655 (ATCC 700926 ) H 4 hth i Z IR IR S B ) R AR tdh 2 (R R 7% , s
FIThtA239875 (rhtA*) , 2% 5 AR W T 6o v e FE K 5 R ( > 40mg/m1 ) Rl i 22 %% (> 5mg/
m1) P S8 5 HIR B ORI AT B VKPM B-3996 1) FikipVIC40%% 4k Fr 43 B 4 » FURLpV I C407E
FEH L HINo. 5,705,371 PELHREIA o

(01711 RN T H R KRB tdhFEKF, HDatsenko K.A. fiWanner B.L.
(Proc.Natl.Acad.Sci.USA,2000,97,6640-6645 ) Frid )RR N “Red S 5 1) %4 (Red -
mediated integration)” fl/B% “Red-EXEN11#44 (Red—driven integration)” (5%, %
517 H cat 3 R 4w A0 1 & 8T 2 FUMEARIE (Cm®) FIDNA F BE 3 A Bk I A MG 16551 e o 4 v
PLEAC R SR IE A o A5 B AA IR &2 il 7 19 B4 JikipKD46 (Datsenko,K.A. ,Wanner,
B.L.,Proc.Natl.Acad.Sci.USA,2000,97,6640-6645)1E N1 FiRed—5: () 5 244 Z 1K)
W TR A4S A4 2] F) kDR A fiE A o B B2 BURLpKD A6 B K I AF B BW25 113 R BLME . col i
Genetic StockCenter,Yale University,New Haven,USAZRTS, H & 55 HCGSC7630.
[0172]  ffi F b E AT 3R 456 BRipACYC184 (GenBank /EMBL % 5% 5 X06403 , “Fermentas” ,
Lithuania) fE N, LA & 5140P1(SEQ ID NO:3) FIP2(SEQ IDNO:4)i#itPCRIRE T & 4
cat 3 K 4 i 9 Cm bR T FUDNA B BE - BIMIP 18 A BINEIZ B 195 tdh L 857 X [F YR
S5 IR F T3k — b B A BN et Ak b . 5IIP2 5 A BINEIZ 51 1) 5 tdhFE K 3 -
X [FIYRI 32 MZ A e T — D85 B A e gk

[0173] i f§ “Gene Amp PCR System 2700”4 34i% % (Applied Biosystems)RH2EPCR.
R RIR A Ca R R50u1 ) R A 5u] % 25mM MgClaff10x PCRZE MK ( “Fermentas”,
Lithuania) &:FdANTP 200uM. &R AT FHE 5190 25pmo 1 F11U Taq®R 4 B (“Fermentas” ,
Lithuania) . [a] PIrik e BEVERA P00 N 295ng FURIDNAYE JyPCRY 38 FH KA AR DNA o i3 i i 45 1
SEQNT : 7E95 CHIEHRDNAZE 5 53-8, H f5 22 25 MIE A 95°C AR P3040 .55 CIR K 3042 . 72°C
FEAHA0FD , FIFET2C e 24 JEAD 73 B o IR 5 454 3K DNA - Bt ik 25 R Wil i e P vk 24k, 458
“GenElute Spin Columns(GenElute[d jE4E)” (Sigma,USA) HEEL, 3 F 2. BEUTIE

[0174]  JE3R4FHIDNA Fy B F T-HL 28 fLAIRed /1 T 2E-& N K AT TEIMG 1655/ pKDA6 [ 41 T 4%
(EERUNSER

[0175]  H4MG1655/pKDA6AH MU fE & 2~ 5 5 2 (100ug/m1) (VRARLBES F= F: th 7E30 C #5
FERE A, ARG S A AR HH R (100ug/ml ) FIL~FAT Hz A4 (LOmM) (A FH BT 437 AR >k 15 5
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HRed RS0 I1) B R BURL) 1 SOBR: 37 4k (B RS B Y)5¢/1sNaCl 0.5g/1: R e A K20g/1
KC1 2.5mM;MgCle 10mM)BAL: 100F5%E , I HAE30CHr 5% 2 4 B 55 52 V01K 6 % & 14 3|0Dsoo =
0.4-0.7 4K H 10m1iZ 40 1 F=2W0 £ 15 32 40 FH VKA 16 258 F K Beis 3k, JLJE 7210011
KA BT o 6] 40 MBS N 1O LA A AE 25 55 7K H [DNA v BL (100ng) « F “Bio—Rad” HL %
FLAX (USA) (No. 165-2098, 2-89 14 ) AR 3 il it i 4 v BH A5 33047 W 27 L o 1 20 ek vl < 1 41
(shocked cell)#INAE 1ml SOCH;FRIE: (Sambrook®s, “Molecular Cloning A Laboratory
Manual,Second Edition” ({4 F &3 F M5 —~ft)),Cold Spring Harbor
Laboratory Press(1989)),7E37 CI&E 2/NEF, S8 5 AR 25 A 260g /ml B R M L-BiI5
AT FEI#P3(SEQ 1D NO:5)FIP4(SEQ ID NO:6)iEILPCRES AL K T 24 /N B ¥4 B
ARR AR tdhFt K Cm bR HI A7 AE A I, 45 37 B 0 B ) B T B e 20n 1k b, FL 5 {8 A Ll Br
3B EATPCR B 261 2 17N « 7295 CHIURDNAAR ME 5 73 s HLJ5 & 30 M IE PR 95 C AR
PE30FD .55 CIE K 30FPFNT2CHEAHA0FS ; L B AET2°C B & T 1543 Bl o A B2 6 T ) O BT 7
S MHEERI1104bp DNAJTBL, HiBfiA T BUAC tdh 3t R 124 2bp F B O bR AT DNAFY 7248 . 3R
B E MR — B AE3T CHFRWIR T EURIpKDA6 , 3 HXG Br 43 1 T Pk w4 8 K
MG1655 A tdh,

[0176]  SR)G, %R B ERVL614rhtA23(Livshits V.A.%,2003,Res.Microbiol.,154:
123-135) [ rhtA23574F 5] NSRBI EHRMG 1655 A tdh, A BEARMG1655 A tdh, rhtA*,
rhtA23 & — PR X7 B iR B 1 7 2R (> 40mg /m1) Fl s 22 2 R (> 5mg/m1 ) PP G 4T
it A K AR AR B RRVL6 14rh tA23 b R B AR P 1 vi B UL T ARMG 1655 A tdh o 7E57 45 8mg/m1
151 222 FR N0 . 4 %6 1 g ME — Bl iR 3 0 B BOMO B ARy 95 bl %% 44

[0177]  sSZjaf52 . #3E K B AT TEMG1655: : PL-tacadhE

[0178]  JH3d HIPL-tac Ji B F B AR ARG 1655 adhEFE R [R5 2 F X 3k 43 T KT A
MG1655: :PL-tacadh .

[0179] N T EHARadhEHER K KR B3 F X, @itDatsenko K.A. FlWanner B.L.
(Proc.Natl.Acad.Sci.USA,2000,97,6640-6645) #iK [ KA “Red—/r S A #4” Fi1/ By,
“Red-BRBNIKIBE A (K175 15, KEHEHEPL- tac ot BHF FITEH ca t J2E R A (1 G 75 2% P PEAR e (Cm®) Y
DNA A B 3531 7 K AT BEMG 1655 1 e ok b SR B KR B 311X o

[0180] i H K Mg AT TEMG 1655P 1 -acxy LE(W02006,/043730 ) ) YL ARDNAYE A R 3 PCRIR
2 B PLtac BB F Ml cat I RIK) F B o PLtac O BN T IR Z 1 1R P AE 7 51 2 vh 3R 43 (SEQ
ID NO:7) A% FH5I4P5(SEQ 1D NO:8)FIP6(SEQID NO:9) FHTPCRY . 51 ¥P55 4 5 A3
Z 5 5467 FadhBIE R R A 2 8S U3 18bp i X S L AMY 40N ZH R , F T3 —25
BB E AR T 5IMP6 &4 HadhEXE R 15" -7 F AR 39 M % H R

[0181] i [l “Gene Amp PCR System 2700”4 #4i% % (Applied Biosystems)RH2HEPCR.
R RIR A Ca AR50 ) H R 501 % 15mM MgClaff10x PCRZE MK ( “Fermentas”,
Lithuania) &:FdNTP 200uM. &R AT FHEY 5190 25pmo 1 FI1U TaqR 4 B (“Fermentas” ,
Lithuania) . [ TR 2 MR S0 2920ng K AT TEMG 1655PL - acxy L EJ R ZHDNAYE A PCRIK
BER

[0182] i FEl 26717 : 7E95 CHIUGDNAZE VLS 2B , 1 f5 02 35 MR 1995 CAF P30 %8 . 54°C
IBK30FP72°CREAL . 540 B, FIAET2 C B 2 L5 43 o SR Je ke 47 3 I DNA J B Jd ok B JIE il
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B Yk 44k , 8 ] “GenElute SpinColumns” (Sigma,USA)$2EX, 3 H 2 BEUTHE 53R 131
DNA Jv Bt T % fLAIRed /1 3 1 2 5 N KW AT TRIMG 1655,/ pKDAG R 41 B Ge ek v

[0183]  IEMG1655/pKD46 M /L & A1 2~ 75 5 2 (100ug/m1) I VRAR LB #5 3 h £E30 C 15
FERLA ARG S A A H B Z (100ng/m1) FIL-Faf Sz A8 (LomM) (f BT Bz AP R R 175 5 4
T Red 22 45 1) 45 DA 1) JBRE ) 1K) SOBHY 577 ik (T BEFR HX )58 /1 :NaCl 0.5g/1; i dE A k20g/1 5
KC1 2.5mM;MgCla10mM) LA1: LOOFREE, 3T HAE30 C 1537 LAIA B 41 5 35 35 W1 O 235 & 0Dsoo =
0.4-0. 7.3k [ 10m1iZ 4 B 55 570 I 4015 37 4 A A UK VA 1 25 B oK B3 v, HL R 72 100u ]
TR BT o [ 2% 20 SRS N 10w LA A A2 25 17K T IRIDNA Y B (100ng) o HI “Bio—Rad” HL %
FLAK(USA) (No . 165-2098, 2-89 7 ) L5 il 12t e 1) 18 B 30 4T T L% AL

[0184] AW A INE Inl SOCH; #7 4 (SambrookZs, “MolecularCloning A
Laboratory Manual,Second Edition” ({4 FifELEF M5 —fk)),Cold Spring
Harbor Laboratory Press(1989)),7E37 CIZ & 2N, SR G540 B &4 25ug/ml G & 2 1
L-2Jlg F.

[0185] 251001 FrfS v b 755 A 2 % L BEAE AME — TR MO AR b EAT U 43 o e HR T £
36/NEF HHAE S A 2% LB RIMO AR B AR K — S v B L 48 A 514P7 (SEQ 1D NO:10) FHPS
(SEQ TD NO: 11 )i PCRAS JUix 44 57 b b B ARadhESE R R 48 5 )+ X I O b IR I A7 7E N
I KB B 2 S T B s B AE 20m LK R SR G Ll B4R 8 T T PCRG IR B 2 a0 T < 7295
"CHIUEDNAAE L1043 4 s H 5 2 30 MG ER 195 C AR ME 3070 . 54 °C B K 30Fp FIT2°C LMl . 54y
Bl T2 C R IR 143 B o DR A I ) O B 75 5 211 ~1800bp DNA B, IXAIESE T
EXfRadhESE A [ 520bp K AR & 37 X (1 Cm" b IEDNA I A7 4E o SRAZ I B MR 2 — B L7237 C Y
B IR T IEUFUR pKDAG , 317 B 5 T8 PR iy 44 9 K I AT MG 1655« 1 PL-tacadhE (2 L&
1),

[0186]  SEjiifs]3. #I%E K AT MG 1655 A tdh, rhtA%,PL-racadhE

[01871 i34 3K B HRMG 16551 : PLtacad hEHIPL tac 2 B T35 5 BB FRMG 1655 A tdh,
rhtA*H 3R T K FFBIMG1655 A tdh, rhtA%, Py tacadhE.

[0188]  FH 4= KAE AR ARMG 1655« : Pr-cacadhE b KT TEAAP Ly YL T KEMG 1655 A tdh,
rhtAx, K75 T HAMG1655 A tdh, rhtA%, Pi-tacadhF o K6 7L Pl AR AT &5 4 2 % LEEAE e —
TR IIMO PR b A o AR KR 28 5 TRIARMG 1655« < Puacad hE IR AR TR ZEAH ]

[0189]  SZiffdl4 . B linadhE 3L R 281k L~ IR 7o A 0 B

[0190] K 7 VEAfi 3 aadhb 3L PH (1) 238 %) L- 75 G B P AR R e i, ki pV I CA0 85 4%, T 9 Fob
KWGAFEEEMG1655 A tdh, rhtA%, P wcadhEFIMG1655 A tdh, rhtA,

[0191] S TEARMG1655 A tdh, rhtAs%, P tacadhE (pVIC40) FISE A B HEMG1655 A tdh, rhtAx
(pVIC40) %% AL 57595 (nutrient broth) FIAEST CHFR 18/, 45 3RAZ K R Rk 524
(K50 . 3m1 B2 R0 20 x200mmik & 1 B A PR 4RI 3ml R Bt 3= i o, I H A B4 #EPRAE34°C
B FRAS/INET o R FN2 B 7Rk H 2/ 10K MR 7 S50 (R 4

[0192]  REEREFRAEA M (g/1)

[0193] Z.fE 24516
[0194] M 0(F£1)B3(%2)
[0195]  (NH4)2S04 16
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[0196]  KoHPO4 0.7
[0197]  MgSOs * 7TH20 1.0
[0198]  MnSOs * 5H20 0.01
[0199]  FeS0s » 7TH20 0.01
[0200]  #hPRMm iR 0.002
[0201]  FEREHEELA 1.0
[0202] L-Se2s4d g 0.01
[0203]  CaCO3 33

[0204]  MgS04 » TH20FICaCOs - [ 43 FF K T

[0205] M FE1FI2HEEMWE H ,MG1655 A tdh, rhtA%,Pi-tacadhE5MG1655 A tdh, rhtAxAHEL
Bet A B B LT AR . 1 H,MG1655 A tdh, rhtAs%, P acad hEGE WS LE S 2 BEAE A
—IRIEH IR BAEK, I B SEL-TR A BRI A B, MIMG1655 A tdh, rhtARfE &4 LEEAEN
ME — B IR 3 7R 2 h R AR ZE R R A 7.

[0206]  SEjifh5 . 44 K W FT TEMG 1655 A adhE

[0207]  Jdid Fkan RS K B TEIMG 1 655 1 (K] K SRad hEZE A A i Al 4 1 b B ko
[0208] T RyE (B IR ) KHRadhER A, it Datsenko K.A. flWanner B.L.
(Proc.Natl.Acad.Sci.USA,2000,97,6640-6645) A ) B FR N “Red—/r S 47 Fl /B
“Red-BR BN BE A 1075 15, H5 457 H kan 2 IR 4R A5 1 = AR B8 = U PEARIC (Km®) (ODNA - B ¢
A2 R EMG1655(ATCC 700926) Y Ge o v e U R SR JE 1A

[0209] g H 7 b | AT #4531 B RipACYC177 (GenBank /EMBL % 3% ‘5 X06402, “Fermentas” ,
Lithuania)fE AR, F154P9(SEQ ID NO:12)FIP10(SEQ IDNO:13)iEidPCRIRE T &
Km“briC (kan& K (RIDNA B o 5IIPOS A 51N BIZ 5190 19 5 7 T-adhEFE P 2 46 25 G+
U3 18bp i XI5 [F PR 40 IR , FH T — 0 B A BIAH TR e b BP0 S A BI
BHZ 5 ) HadhERE R 3 - X YRR ALNZE IR, T3 — D85 B0 e ek o
[0210]  ffiF] “Gene Amp PCR System 2700”4 34944 4 (Applied Biosystems) 32 EPCR,
NIR G CaAR 501 ) A o A5u1 2 25mM MgClaf10x PCRZE M ( “Fermentas”,
Lithuania) &EFdANTP 200uM. &R AT FE 5190 25pmo L f11U Taq® 4 (“Fermentas” ,
Lithuania) . [\ Bk [ B2V S0 NN 29 5ng FRIDNAYE A PCRA I I A AR DNA o 5252 Bl 26 201
7£95 CHIGRDNAZE P53, I 5 22 26 MEFF 1995 C A 304 .55 CiR ‘K 3080 . 72°C ZEAH140
b, FIAET 2°C e 4 SE 15 43 B o SR Ja H5 4 3G (1 DNA v B 3 3o 25 1 8 o e v, Dk 244k, A
“GenElute Spin Columns(GenElute[d jE4E)” (Sigma,USA)HEEL, 3 F 2. BEUTIE

[0211]  JE3RAZHIDNA F B B T-HL %8 fLAIRed S [ A N K AT MG 1655/ pKDA6 1) 41 B
PSRN

[0212]  H4MG1655/pKDA6AH HUfE & 24~ 5 5 2 (100ug/m1) (IVRARLBES #5 B i 7E30 C #%
FEE A, ARG S A AR HE R (100ng/ml ) FIL-FT S A7 4% (1omM) (A FH KT F7 - >k 15 54
fBRed £ 4t 1) 22 R K BURL) 1 SOBRY: 37 4k (B RS B Y)5¢/1sNaCl 0.5g/ 1 R e A K20g/1;
KC1 2.5mM;MgClz 10mM) BA1: 100F4 8 , 3F HAE30°CH5 37 DAk B 4 B £5 F2 Y10 )6 25 2 0Deoo =
0.4-0.7 KK H 10mLiZ 40 H B F2 I 55 7= 40 UK 19 2538 F K Bk 3¢k, LG 71001
IKH &I o 1] 40 ML 2R 1O LA AE 25 5 7K (BDNA J B (100ng ) o F “Bio—Rad” HiL %
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FLAX(USA) (No . 165-2098, 2—-89 10 ) AR 4z il e iy 1 BH 53047 1 F %8 AL o G 2 W o 1 40
INE1ml SOCH; Fr3E (Sambrook®s, “Molecular Cloning A Laboratory Manual,Second
Edition” ({4 F vl LIS FHEE —hA)),Cold Spring Harbor Laboratory Press
(1989)),7E37°CH B 2/, SR JG 1A 25 A 200g/ml R I EE = IL-BE L A H 514P11
(SEQ IDNO:14)A11P12(SEQ ID NO:15)3# i PCREG I T 24 /N A A K B ¥ o B R SRadhE
FE R KM BT AT AE NI BB e 23 B8 0 T Y B R AE 20u 1 K L SR S5k Ll T3 B T
PCRG I Ml 28 01T = £E95 CHTLRDNAZE 543 % s H 5 & 30 MBI 1995 CAEPE 3088 .55 CIB K
30FSFN72°CIEMIB0FD 3 7E72 C B & FE 1520 Bf o A B K U A K B 9 5 BB 1K 29 1030bp
DNAF B, IXAESE 7 B4 3135bpffladhEIE PR A B 1 Km' b 1L DNAF 77  SR1F I T Ak 2 — il it
FE3TCHIIE IR T AEUTURIDKDA6 , F5% BT 43 1) B Pk i 44 A K AT BEIMG 1655 A adhE
[0213]  =ZjiE 6 . K EE K AT EMG 1655 ¢ : PL-tacadhE*

[0214] @it mEladhERE P F 5] AG1ub68Lys (E568K) RASIRE T KM EMG1655: : PL-
tacadhBsk 1 56 , 1 F K BT MG 1655 1 3 PR ZHDNAE AR , DL & 5149P13(SEQ 1D NO:16)
FIP12(SEQ ID NO:15)ilitPCRFRAS T #EHE568K R AR adhEJL R (#11 . 05kbp i B . 514P15
HadhEE: A [¥]1662-1701bpHI1703-1730bp X [F1¥5 , 3 H AW LU S R~ i BLfRg/a (fr &
1702bp) , 5141P12 5adhEFE K 3" — A i [Fl Y5 o ff ] “Gene Amp PCR System 27007 § 3% &
(Applied Biosystems)RHEHEPCR, [ MV W) (AR FI5001 ) 2H Al fyoul 5 MgClaf10x PCR
2 R (“TaKaRa” , Japan) EEPRANTP 250uM. & F0 By %) 51 #925pmo 1 f12.5U Pyrobest DNA
KA (“TaKaRa” , Japan) o [A] ITid I SR A PN 220ng K i BEIMG 1655 55 X ZH DNATE Ky
PCRIVARAR o i 52 il 2717 « 7E95 CHTURDNAAR P57, FL 5 2 35 M B FRA 95 C A2 113070 . 54
‘CIR K 30D 72°C HEA 1 53-8 , FHAET2°C e 28 A A5 73 b o 388 Ik 2 e A o Js FL VK 2 A SRAS G A
B ¥ FH “GenElute Spin Columns(GenEluted fefE)” (“Sigma” ,USA) $EEL, IF FH L EEUTVE
[0215]  fE4 B h A8 B KA EEIMG1655 ¢ < PLacadhE 1) J K ZH DNAYE 9 R AR (2 LS it 151
2),fEHEI¥P11(SEQ ID NO:14) , {8 A5 RAZFFIRI L. 05kbp B (WL ESOA/E RN EE =
G P PCRERAF T A B PL-tac i B F H A RAPadhEHE R I H IR LS E RPN cat ZE K AR
LR B BIIP1 L 547 TadhERE PR AR 4R 25 05+ 1 3iE402-425bp I X 38 I o {8 A “Gene  Amp
PCR System2700” #3415 % (Applied Biosystems)3RIRMAEPCR, 2 MR G (aAkFA50u1 ) 4H
B A5u] 10x PCRZE M ( “TaKaRa” , Japan) . 25mM MgCla &FFFANTP 250uM.10ng 5| #JP11.1
ngVENEE =51 1. 05kbp Fr BEFI2.5U TaKaRa LADNAZR & ( “TaKaRa” , Japan) . [i] TR
REVEA YN Z120ng ) K B AT BEIMG 1655 1 1 PLtacadhE IR PRI ZH DNAYE JPCRAASAR o 5 FF #h 2k 2
™ 7E95 CHILEDNAZE M543, H 572 35 MG ER K95 C A M301) .54 CIR K 308D . 72°C 4L fif
3.59 8, FIAET2C B 4 B AT 43 8 o 188 1 B 1B B 6 2 vl Dk 204 B8 i B, £ FH “GenElute
Spin Columns(GenElute [ §EfE)” (“Sigma” , USA)$2EN, I FH 2. BEVTIE -

[0216] AT HRadhERERFEK KIRIX ,MidDatsenko K.A. fiWanner B.L.
(Proc.Natl.Acad.Sci.USA,2000,97,6640-6645)fiiA H B FR N “Red—/r S 47 Fl /B
“Red-BRENI L 171 WG HPL- ac SO B F S R AP adhEF FH ca t 2[R 4w b5 (1 55 = Ptk
FRic (Cm®) BUDNA B (cat—PL-tacadhBs, 4 . Tkbp ) 4 3 7 KT HEMG1655 A adhE [ 4L ff44
1 MG 1655 A adhE/pKDA6AHMLAE &5 H 2 R 5 % 2 (100ng/ml ) FIBARLBE F: 5 7E30 C HY
FR RG-S A ENTE R (1000g/ml) FIL-F] F7 AAHE (10omM) (55 AR $37 AR 8 SR 15 54
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fSRed 4t 1) 22 R K BURL) 1 SOBR: 37 4k (B RS B Y)5¢/1sNaCl 0.5g/1: R e A K20g/1
KC1 2.5mM;MgCl210mM) AL : 100FRE , 3¢ H7E30 C R 3% LLIA 2 41 B B 32 W10 )6 %5 E ODsoo =
0.4-0.7 4K H 10m1iZ 40 1 F=2W0 £ 15 32 40 FH VKA 16 258 F K Beis 3k, JLJE 7210011
KA BT o 6] 1 40 MBS I 1O LA A AE 25 55 7K H [ DNA v BL (300ng) « F “Bio—Rad” HL %
FLAL(USA) (No . 165-2098 , 2-89 75 ) W45 i 15 75 ) v ) 5 04T 17 L %8 AL

[0217] BB AINE Inl SOCH; 774 (Sambrook®E, “MolecularCloning A
Laboratory Manual,Second Edition” ({4 ifEsLi&F e —M)),Cold Spring
Harbor Laboratory Press(1989)),7E37 CIL & 2/NE), 2R G 1A B & A 25ug/ml &5 2 11
L-BiJlg E .

[0218]  HEFRAFH b £ 5 H 2% LEEAE NME—BRIFERIMO T AR B HEAT T 18

[0219] PR35 & (runaway clone) JFIRIE T SE 8L R P 71 7R T W N R A
(row) :Glub68Lys(gag—aag),lebb4Ser(atc—age),Glu22Gly(gaa—gga) ,Met236Val (atg—
gtg),Tyr461Cys(tac—tge),Ala786Val (gca—gta) o 5 It vl iy 44 AMG 1655 : : PL-tacadhE%*.
[0220]  sEjafd7 . A K AT TEMG1655 A tdh, rhtA%,Pi-tacadhEx*

[0221] @4 5ok B FEMG 1655 1 PL—tacad hEX[F]PL-tacad hE* R A $R1E T KW AT HEMG1655
A tdh,rhtA*,Pr-tacadhE#,

[0222]  FA: KAEBEAR B RRMG 16552 : PLtacadhBs b IR B AAP Lvic s YL T ARMG 1655 A tdh,
rhtAsk, 3713 1 THARMG1655 A tdh, rhtA%, Pl acadhEs . ka7 | BB RRAE & 2% 2 B AE M —
BRUR MO b b 1 AR K o AR KB 2 5 T PRMG 1655 2 2 Pr-racad hEX R A KGR R AHIA]

[0223]  sZjiEff8. f % K AT MG 1655 A tdh, rhtA%*,PL tacadhE-Lys568

[0224]  HEAT 1 ANFRAF HA Glub68Ly s KAL) B R AZadhER) 55 A5k Al E T K
FFEE B MRMG 1655 A tdh, rhtA%,PLtacadhE-wt A 34,

[0225] 3 A kandt R EUAR K B FF MG 1655 A tdh, rhtA%, Pi-tacadhE—wt (wt < BF AL )
HradhEJE A1) 34bp 1 Bt (1668-1702bp 1) [X 38k , £0. 45 4 h3G Lub68 1 =A%) 3R4F T K it i
MG1655 A tdh,rhtA%,PL-tacadhE-wt A 34,8 it DatsenkoK.A. fiWanner B.L.
(Proc.Natl.Acad.Sci.USA,2000,97,6640-6645) ik R A “Red—/r S A HE4E” Fi1/BY,
“Red-IRF 1 857 (1) 7124 kan B A 825 22 K B A MG 1655 A tdh, rhtA%, PL-tacadhE-wtfH]
PASERUNSE

[0226]  {di FHF Mk I AT 3R18-14 B kipACYC177 (GenBank/EMBL % 3% 5 X06402, “Fermentas” ,
Lithuania)fE MR, LA K 514/P14(SEQ ID NO:17)MIP15(SEQID NO:18)i#idPCRIRE T &
A Hkan 3 [N a5 (0 Km bR AE FIDNA F B . 51 P 145 HadhBFE A ) 1627-1668bp X 18 [H]
AL L IR 10 5| P16 5 A 5N BEZ 51 1 SadhEFE K1) 1702-1740bp X 5 B4 MK 39
MEHIR, T3 — DR S BIANE Je ik

[0227] i [l “Gene Amp PCR System 2700”4 #4i% % (Applied Biosystems)RH2HEPCR.
NIR G (AR50 ) 4 B 501 5 25mM MgClaf10x PCRZE MK ( “Fermentas”,
Lithuania) &EFdNTP 200uM., &R0 ) 51 ¥925pmo 1 fI1UTaq %€ A B ( “Fermentas”,
Lithuania) . [ Bk [ B2 V8 S0 I 295ng JFURIDNAYE S PCR I (1 ASEAR DNA o 5L 252l 26 701
7E95 ‘CHIUADNAZE PR 5538 , Ho 5 /225 MR 1195 C A 3042 .55 CIR k3070 . 72°C LEfH50
Fb, FIAET 2 °C s 28 JEAH5 43 B o S8 5 1 3ok B i W00 gk s Wl 9k 2l Ak 4 38 IO DNA 3 B, 3
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“GenElute Spin Columns(GenElute[d #E4E)” (Sigma,USA) HEEL, I F ZBEUTIE

[0228]  {§i fH54JP16(SEQ ID NO:19)FIP17(SEQ ID NO:20 )i idPCRAG I T 49 1 ¥
K bR ic B A7 76 o I, 467 35 e 20 88 () T T B VAT 200 L /K HH , SR E K Ll BT A5 B0 9 T-PCR L I8
FE M 2 a0 : 7295 C WIAEDNAZZ S 43 B s 5 /2 30 G IR K95 CAE PR30 . 55 Ca K 30FD il
T2°C FEAFABFD 5 7E72 °C Fe & SEAH5 53 B o K 20K W0 K Km® B 9 5 47 S B2 (9 1 200bpDNA F B
IXAESE T B R SRadhEFRE R 9 230bp B A Km™ bR iC DNAFY #7A4E « 3RAS A TR PR 2 — @ 1 £ 37
CHIRGFRHERR T #EUTRIpKDA6 , I FL B3 (0 B ik i 2 9 K AT MG 1655 A tdh, rhtAx,
PL-tacadhE-wt A 34,

[0229]  #RJ5, N T F4ahSG1ub68Lys 545 [KjadhFIE A () A BE B4R H kanJ& (K] 4m 5 1 -k AR 25
KPPEFRIC (Kn®) , B “Red- -SRI A Al/B “Red- MK BN 3 A 175 (Yu D.,
Sawitzke J.%ZE.,Recombineering with overlappingsingle—-stranded DNA
oligonulceotides:Testing of recombination intermediate,PNAS,2003,100(12),
7207-7212) PG HEHE 4SS I BEAZ H ISP 18 (SEQ IDNO:21) FIP19(SEQ ID NO:22) ¥4 3|
T RIGFFEINMG1655 A tdh, rhtA, Pi-tacadhE—wt A 34 YLtk b, 5| ¥P184 4 SadhE 3L A 1)
1627-1702bp X SAHFI ) 754 % 51 , 11 51 VP19 5 A SadhER: A 1) 1668-1740bp [X 45 H. %
I TE LA IR , X M 5| P25 G G B Ly s56 84X B G 1ub68 1) = kA% .

[0230] ¥ 3B AL 5 F 2% L F125mg/m BRI FR £ AE N BRIRIIMOFE A RS F7 5L [ AT 1%

[0231] {8 5|#)P16(SEQ ID NO:19)FIP17(SEQ ID NO:20 )3 i PCRAS M v % 1 Km A5 ic
(R 2k o g I, e 2 3 5 1 T 7 R VAR 200 L K Y, SR 5 L] T 452 FH - T-PCR o i3 2 il 4%
WK : 7£.95 CHTLADNAZR M543 s HJ 2 30 MIEFA 95 CAZ P 3048 . 55 °C R K 3070 F72°C 4E
257D s 7672 °C B LIRS 43 B o DR 2 AR I I Km® B 75 R adhE L K ¥1 230bp  DNA Y
B, IXAE SR T AR 1200bp Fr BE I Km bR AT DNARK) Sk 25 o JL N3RS0 T PR 3 76 37 C 135 97314
% T VBRI DKDA6 , I HLA BT A5 () T ki 44 9 K AT TAIMG 1655 A tdh, rhtA, Pr-tacadhE-
Lysb68.,

[0232]  JEHIL I FUESE T Glub68Ly s FRAF A7 AL, B 7, v fE 18 A FIREAFG1ub68Lys » F3 4k
R LTI (#1,13) S A IO R : %W E1-Glub568Lys,Phe566Val 5 7 [fE 13-
Glub68Lys,Glub60Lys.

[0233]  HfF9% T B MEMG1655 A tdh, rhtA%,Pi-tacadhE-Lys568( FL[E18) MG1655 A tdh,
rhtA*,PL-acadhE-Lys568,Val566 (& 1) JMG1655 A tdh, rhtA%,Pi-tacadhE-Lys568,Lys560
(PEFE13) FIMG1655 A tdh, rhtAs, PLtacadhEs 1 4= K i £ (E3114) .

[0234] G EIREE ARG LA NME—TrRIFIMORE Fr 2 vh , DL S 75 i & H A ¢ B (BE 7R
b 1:3) [MaRssR 3L,

[0235]  sEjia 9. A 2 KA EMG1655 A tdh, rhtA*,adhE*

[0236] i B FEKMG1655 A tdh, rhtA%, P cacadhEs 1 [{) K SRadhE B F3:45 T KT
B HHMRMG1655 A tdh, rhtAs,adhEs KB FEMG1655 A tdh, rhtA%, PiacadhEx [ Ze o4 4 Hs
PL-tac JE BT T cat 2[R GRS K S0 R P MEAR I (Cm®) FIDNA 7 BEB A N7 K SRadhE Ja 3
1 i kanJ& DX 4w A 1+ 085 =P PERRE (Km®) 19 F B o A FH B RRMG 1655 I DNATE A BREAR , LA
K B14P20 (SEQ 1D NO:23)F1P21 (SEQ ID NO:24 )i itPCRFRE K IRPadne o 51 HIP204E H:5 ™ -
Ui B A EcoRTIRMMAL i, AL s s it — B R T kan 2R PIr b 75 10 s 51 P21 547 HadhEZE A
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[¥15” =X (50bp—20bp) [ JH K 30 MZH R »

[0237] {3 FH /b | AT 3R15-14 FkipACYC177 (GenBank /EMBL % 3% 5 X06402, “Fermentas” ,
Lithuania) {ENHEAR , BL A 51#0P22(SEQ 1D NO:25) F1P23(SEQID NO:26)i#H il PCRIRIG T &
A H kanJ PR 4 A9 AU Km* BRI U DNA A BE o 51 4P225 7 5N B1Z% 5190 (1) 547 T-adhE 3L A 6
UHE A BUFA25bp ) XS R4 L L IR, T — DA B B etk b s T 514
P237E L3~ B A EcoR TR £, 1A s e it — D 45 T Paane JA BN T FT b 75 19 o

[0238]  fifi F “Gene Amp PCR System 2700”4 3% % (Applied Biosystems)R42fEPCR,
R RE W CEARF5001 ) 4 B 5015 25mM MgClaff10x PCRZZ MK ( “Fermentas”,
Lithuania).&200tMEJdNTP. % 25pmol FF FHHI 51 AU Taq R & 8F ( “Fermentas”,
Lithuania) . [a] Fik 5 ST A 20NN £120ng 5 KT ZLDNABE Sng 5k DNAYE APCRY™ 1 F AR AR
B & a0 : 7/£95 CHIEHRDNAZE 593 Bl s Ho I 2 35 MM IR Gif T-Paane ) B 25 ME IS O T
kanL PR (1195 CAFPE 308D 55 C iR K 308D . 72°C ZEH 2080 (b} T-Ptac 5 81+ ) B 5080 (4T
kand& K] ) s FIAET2C 5 28 D55 B o 2R J 100 3L Bt HE A B8 B vl vk A AL B B4 I DNA 7 B, A3
“GenElute Spin Columns(GenEluted fEdE)” (“Sigma” ,USA) 2 HL , 3 H 2. FEULVE o

[0239]  FHEcoRT R il 4 M AL FR I 3R 55 AHDNA A B 3% 32 8 A 51 4P2 1 FIP2238 i PCRY™
W7 R o 18 I 2N TR S L Uk AL B I (K kan—PadneDNA Jy B, A8 ] “GenElute Spin
Columns(GenElute H JEAE)” (“Sigma” , USA) $2HL, 3 FH L BEUTTE « #4 FT43DNA Jy By T HL %8
FLFIRed— S B4 N KT EIMG1655 A tdh: :rhtA%,PitacadhEsk/pKDA6 I 4H T Sk
[0240]  ¥5MG1655 A tdh: : rhtA%,Pi-tacadhB%/pKDA6ZHARAE AR IN T A E B EZ (100ug/ml)
IVRARLBES 77 AL AE30 C S R A&, SR 5 S I 1 2R 5 85 2= (1001g/m1 ) L -] Fi7 {1147
(1OmM) (A5 FH BT AE R K 15 5t b Re d 28 G 1) B DR 1) DR ) | SOB 7% 2 (T BE & HXU )58 /1
NaCl 0.5g/1;JEE A ME20g/1;KC1 2.5mM;MgCle 10mM) AL : 100%5 8, I HLAE30° CHE 35 LAIA
BN B F2 I 65 2 0Ds00=0.4-0.7 % K 5 10m | iZ 40 & K5 F= 9010 £ 35 77 40 i F oK V4 1
F BT IR B3R, HJGAE 10011 7K HH B o [7) 12 20 2 VRN N 1 O L YA A E 2 15 - 7K HH [FJDNA
FrB(100ng) o FH “Bio—Rad” B ZF FLAX (USA) (No . 165-2098 , 2-897 ) M 455 fhill 3¢k 7 116 . B 5 13k
17T TH AL,

[0241] B HHAEAINEInl SOCE; 774 (Sambrook®E, “MolecularCloning A
Laboratory Manual,Second Edition” ({5 F3wFEsSEIGF M2 —h)),Cold Spring
Harbor Laboratory Press(1989)),7E37 CI&E 2/NI, SR G154 B &4 20ug/ml RIREE
L2 Hg L.

[0242]  f#i FHF|4P24(SEQ 1D NO:27)#1P25(SEQ 1D NO:28) i it PCREG M7 24 /N A A= K
KB 7 P BUARPL tac—C" AR 0 I Paane—Km" bRAC I A7-7E o A I 5 5 38 5 43 188 1) T VR A AT 200 1
PR SR AR Tl B S &R TPCR i B T 2 11 « 295 CHTARDNAAZ PR 570 B s Ho 5 2 301
THI95 CAE 3040 .54 °CIB K 30FPFT2°C LB . 0438 s LA S AET2°C A 2 SE M5 43 8 . /3K
2ok T Km" B V& 24 A BHEE R 1200bp DNAJT B, IXAESE T K ARPadne Jit 2 F FIKm" 5 1E DNAFK)
AFAE XTI LL By () — B AT 1P o UESE T R IR Padne J2 ) F I 544 A £ R IR JE B+
VR B R A adhEFE K 1 MR 2 — B 237 CH 3= kR T A EUT R pKDA6 , 3145 BT 15 B Ak
i % N KT EEMG1655 A tdh, rhtAx,adhEx*,

[0243] % A5 A3 M B FEMG1655 A tdh, rhtA%,PL tacadhE ;MG1655 A tdh, rhtA%,Pr-
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i BB
tacadhE%;MG1655 A tdh,rhtA%,PL tacadhE-Lys568( 3i[#18) ;MG1655 A tdh, rhtA%,PL
tacadhE-Lys568,Val566 (7 1) ;sMG1655 A tdh, rhtA*,adhE+FI5E A B FEMG1655 A tdh,
rht A% YE S CBEAE AME—BRIA I JE A B 77 HEMO L 1 A K 1 B8 F13EAT THFSE o BB AR
PRMG1655 A tdh, rhtAsF1EF A2 Y it i S8l 208 R 1 AR AN BB AE 5 CBE (2% B3 %6 ) E N
ME—BRVR ARG 7238 1 AR K (B3, AFIB) o 6 B A0 1) 70 B2 JB0 0 P 75 7 B SR R TR ARMG 1655
A tdh,rhtA%,PL-tacadhE-Lys568( 7ef% 18) (Membrillo—-Hernandez,].%%,].Biol .Chem. 275,
33869-33875(2000) ) £EAHF {5 F7 A rh 7R AR H 2 10 ALK o (H R AR I Jld Sl v 25 A7 B AR
G1u568Lys 2 AN 9EAR I B AR s H RSP A AR K (T3, AFIB) o 4 3 _F 3R TR PR X8 REAE 25 4 7
BIFEACBE TR S SE AR IR MO A K (H R S A BR RAPG1ub68Ly s Z AN 9 A (1) 58
AR T i A IA SRR Y TR R B R AP R AR K () .

[0244] R EIR TS IERR B8 F AT T 10 H A5 50 16 BE A S0 11 18 #RMG 1655 A
tdh,rhtA*,adhExNEEAE S L1 (2% 003 % ) VB AME—BR IR A 3L AR 57 3EM9 EA4E K . 4fg
JIT I i S0 1 2 (R R A R 38 0 T R AR K2 A R 1 (BE5)

CN 101490251 B 25/35 51

[0245] s f10 . 34 N5 A adhE 3 PR 2835 500 L5 B 7= AR 11 B2 i
[0246] 7 VAl B 55 5 AR adhBJE IR ) 38 5 I R 72 A OS2 00 , B K I AT T8 B AR MG 1655

A tdh,rhtA%,Pi-tacadhE ;MG1655 A tdh,rhtA*,Pr-tacadhE* ;MG1655 A tdh,rhtA%*,PL-tacadhE-
Lys568(Fi[E18) sMG1655 A tdh, rhtA%,Pi-tacadhE-Lys568,Val566 (5Ll 1) ;MG1655 A tdh,
rhtA%, adhE<FISEA FEARMG1655 A tdh, rhtAx F FkipVIC4046 1L

[0247]  H43X S TE AR FISE A THHRMG 1655 A tdh, rhtA%(pVICA0) 7E E FH G FH I H 7037 CHy 5
L8NNG S B ZRAF I B Ph RS FR I 0 . 3m 1 422 R 2 20x 20 0mm A H (1) 3m Lk T 77 2 (S ML sk
T 14) L I A e 6 B R AE 34 CRF FR48/INFF o K H 2 /0 10K M 7 S 56 1 B4 A8 R 1L A2

BN
[0248] M FEIF2HPEEMWE L, 5MG1655 A tdh, rhtAs (e B AR 0 B i A5 A 98 AR B i 4

Al () Ak Y A 38 ) AHEL , BE 3 L 2 5MG 1655 A tdh, rhtA*ELPL-wacadhE (H B A U i &
Bl ) RIS 3G ) AHEL , AR BE IR SR 508 51 S M 2 L- 25 IR A R AE S A M &R
B (1) TR A WD AN B S A R e — B 1) 55 5 i v I 82 3] 17 3R/ e Tt 4 B g 1)
L-TR 2 IR B

[0249] %1
[0250]
" 3% LB 2% B2
RN
ODs49 Thr, g/l ODs4o | Thr, g/l
MG1655Atdh, rthtA* (pVIC40) 1.6+0.1 <0.1 1.4£0.1 | <0.1
MG1655Atdh, thtA* P .adhE(wt) (pVIC40) | 7.9+0.3 | 1.120.1 | 7.6£0.2 | 0.9+0.1
MG1655Atdh, thtA*,
14.7£0.3 | 3.3x0.1 | 13.7+0.4 | 2.3%0.3
Py ...adhE-Lys568(pVIC40) (%4 18)
MG1655Atdh, rthtA*, Py ,cadhE-Lys568,
142404 | 32+0.2 | 12.5+0.3 | 2.1£0.3
Val566(pVIC40) (L% 1)
MG1655Atdh, thtA*, Py ,cadhE*(pVIC40) 17.0£0.3 | 3.9+0.2 | 14.3£0.3 | 2.8+0.1
MG1655Atdh, rthtA*, adhE*(pVIC40) 2.8+0.2 | <0.1 2.1£0.1 | <0.1
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[0251] %2
[0252]

R 2.7% T B5+0.3%F) Fj4E
OD540 Thr, g/l
MG1655Atdh, thtA* (pVIC40) 6.6+0.2 0.9+0.2
MG1655Atdh, thtA*,P| ,cadhE(wt) (pVIC40) 13.440.3 1.4+0.3
MG1655Atdh, rhtA*, Pp.cadhE-LysS568 (pVIC40) (K14 18) 16.1£0.4 2.6+0.2
MG1655Atdh, rhtA*, Py ,.adhE-Lys568, ValS66(pVIC40) (L& 1) | 15.5+0.3 2.9+0.2
MG1655Atdh, rhtA*, Py ,.adhE*(pVIC40) 18.8+0.4 2.8+0.1
MG1655Atdh, rhtA*, adhE*(pVIC40) 5.8+0.1 0.8+0.3

[0253] W RIEEAMKE (reversion) &K LBERIZAF T 4T .

[0254] Sl . 38 finadhB3E K 28 18 5 L4 & B 7= AL i 2l

[02551  y f SMARAEPL a5 B F V2 R adhEFE R 35 (1) Fe 1A % M2 R 7= AR I B2, ok B
FIRBERMG1655 A tdh, rhtA%,PL-tacadhE ;MG1655 A tdh, rhtA%,Pi-tacadhE%;MG1655 A tdh,
rhtA%,PL-tacadhE-Lys568( 5[E 18) sMG1655 A tdh,rhtA%,PL-wcadhE-Lys568,Val566 (7%
1);MG1655 A tdh,rhtA%,adhE*f e A& FJDNA 7 BR il P13 5 (Miller, J.H. (1972)
Experiments in MolecularGenetics,Cold Spring Harbor Lab.Press,Plainview,NY)#%
F 22  HE EA BR 1 K WA T BRI PRWC 196 A cadA A 1de(pCABD2) « pCABD2 2 80,15 BA T & [A1 1) i
Fi s D B RAR [ AN E RS A R K dap AJE R, FIT i 2548 L6 a0 I8 116) e At 470 o st
180 gt H AT RAS ) R A BRI 1T TR Ly sCIEIR, I i 58 A0 (8 1~ = 8 1) 2 e 400 At st 8
Phd SN IE R AL IR ) dap B PRT 5 AN g A S B R I SRR (1) d dh R (SR I & R
No.6,040,160) .

[0256] 5 FT3 B AR FISE AR FEFRWC196 A cadA A 1de (pCABD2) 7E37 “C 541 2] & 20mg/ 1 55 55
FIML-E5 323 TAR b, BT LT 1/ 8 AR I 40 Mo 2 R 22 500m 142 2 BT 75 24 4 19 20m 1
RS A 5 WP P AR IR R, DA L1 5rpm 3 508 ¥ A2 37 C HEAT 48/ N o 3555 2
Jii » ¥ IR L R AR AR £ B R & ] DU R 77745 & (Bio—Sensor BF-5,H0ji
Scientific Instrumentsfilif) s8R )5, AT AP BE AR T B L0 2 BRAE X T HFER) B

3% (yield),

[0257] ks s A Rk (g/ 1) WIF -
[0258] 7, 20.0
[0259]  (NH4)2S04 24.0
[0260]  KoHPO4 1.0
[0261] MgS04 « TH20 1.0
[0262] FeS04 » 7H20 0.01
[0263]  MnSO4 » 5H20 0.01
[0264] Tz EEHZHELY) 2.0

[0265]  FHKOHMpHIE T 27.0, 55532 A 115°CE & KB 1055 15 2.5 FMg S04 « TH2043
H K - #5CaC0s7E 180 C T FH K B 2/INI , DA LK FE30g/ 1IN B 1 375 R H IR AT 52
IS BN TR 3.
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[0266] %3
[0267]
Bk 2% LE%
ODgo Lys, g/l
WC196AcadAAlde (pCABD2) 1.1£0.0 0.2+0.0
WC196AcadAAlde,Py geadhE(wt) (pCABD2) 15¢0.1 | 0.4%0.1
MG1655AcadAAIde, Py uadhE-Lys568 (pCABD2) (£, 18) 52404 | 13%0.1
MG1655Acad AAlde, Py eadhF-LysS568, ValS66(pCABD2) (L 1) | 16500 | 0.8 0.3
MG1655AcadAAldc, P, adhE*( pPCABD2) 5.9+0.2 1.8+0.1
[0268] M F3BEWEFH t , 5 B A A e ot Sl AR 9 AR I 5 S 1) SR R B R B I WC 196 A
cadA A 1dc(pCABD2) AHEE , 53745 Figt Ji Sl AN B AR A R SRR R 0% 5 | s A K T AT B iy = 1)

Lz IR 2R

[0269]  SEjiEf12. M) KA BEMG1655 A argR, PrtacadhE*

[0270]  1.#JEEBEFEMG1655 A argR

[0271] @it FkanE A 2676 R MRargREL R M & T ML B #% , Bridar gRIE: K 9% 55 K i i1 1
MG1655H L—K5 2 B AW & OSBRI oy T B AR SRargREED , il it Red —BX ) [ B A
¥ 5 FH kan i K g A5 1) B8 R BUi AR 10 (Km®) (DNA | BUEE A & K AT BEIMG 1655 (ATCC
700926 ) [ e thpk b SR BUACR SRargRIE A o

[0272] {7k b AT 3R18-1 FikipACYC177 (GenBank/EMBL % 3% 5 X06402, “Fermentas” ,
Lithuania) {ENHEAR , L A2 5147P26 (SEQ ID NO:31)F1P27 (SEQID NO:32)iHidPCRERE T &
A H kan K 4 A5 (¥ Km" FR 10 KIDNA F B« 51 40P 26 545 BINB11Z 5140 (9 SargREE M (15 -
X [FE 40 ZE R , T3 — DS B B Qe kb o SIP2T 5 SIN BN 51 i 5
argRIEPR 1) 3° - X AR A1MZ IR, T3 — D84 BB G kb Gl Rl 2Rt F - 72
95 CHIURDNAZE PES 23 B, 1 5 A2 25 MIEFR 95 C AR P 308D . 55 CIR k300 . 72°C ZEAH40F)
MILET2°C fr 24 JEAD 430 o SR i, e Ik 2 TG A o S HaL UKk 264k 4 39 (1) DNA 7 B, 18 ] “GenElute
Spin Columns(GenElute [ §EfE)” (“Sigma” , USA)$EEL, 3 FH 2 BEVTIE -

[0273]  JE3RAFHUDNA F B F T-HL 22 fLAIRed /1 F [ A N K AT TEIMG 1655/ pKDA6 1) 41 B
PSRN

[0274]  H4MG1655/pKDA6AH MUAEHAR N 1 2R 5 8 3 (100ug/ml) VAR LBYS 3 ££30°C
BRI ARG I T 255 B E 2 (100ug/ml ) FIL-B Sz AFTRE (1omM) (5 FRBAT iz 418 >k 15
FYmhIRed F 40 1 A 1) FURL) 1 SOBES 77 4k (B RHR HU)5g/1 sNaCl 0.5/ 1 JlRER A iE20g/
1;KC1 2.5mM;MgCl210mM) BAT: 10058 , 3¢ HAE30 'CH5 5% LLIA 341 B 15 32 Y11 56 % B ODsoo
=0.4-0.7. 45k B 10m 1 4 B 55 F= W10 2835 5% 4 M UK B9 8 /KB 3iK , H S 7E100
w1 7K BT o 1] 2 40 M2 VRS 0 Lo LA AE 25 5 7K H DNA J7 B (100ng ) « FH “Bio—Rad” Hi
28 FLAX (USA) (No . 165-2098 , 2-897 ) M3 4f7 filladk 7 14 v BH 53047 1 L 2 L Mg o i T 1O 4
MO N Iml SOCH; F74E , 7E37 CIL B 2/h I, SR e I AT 2 % A 26ug/ml AE R LT L.
B 3199P28 (SEQ 1D NO:33)FIP29(SEQ 1D NO:34 )il 3t PCREG I 24 /NI P A2 K 1 T8 9% v B
PR SRargREE R K Km bR iC I A7 7E o« ALk, 438 2 35 1) T 9 B VA2 201 L 7K R L AR S50 Twl i
138 T PCRIRSZ M e T : 7£95 CHIURDNAE ML 73 B 5 H 5 A2 30N E IR 95 CAZ 1430
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Fb .55 CIR K 30FP T2 CHEHB0FD s LB AET2°C Bt R TE M543 Bk o DB A T I K" B V& 5 5
JAEA1110bp DNAK B, IXIESE T EL4R660bpliiargRE: K A B I¥I Km® bR iCDNAIK 4775 - 3RAF 1
Bk — I AE3T CHR FR MR T USRI pKD46 , 3 H ¥ 43 1 18 Ak fr 4 8 K WA
MG1655 A argR.

[0275] 2. 45 KHZAT EEMG1655 A argR, PL-tacadhE*

[0276] I #4 5ok 1 HEIRMG1655: : PLacad hEX [P acadhEX* R AFFR 153 T K IHAT BEMG 1655
A argR,PrL-tacadhE*,

[0277] A K AR BRI MEMG 1655 1 PL-tacad hEx I [ B AP 1vi JE L B HEMG 1655 A argR,
IR1T T EHIRMG1655 A argR, PL-tacadhB* o 7£ 55 2 % L BEAE ME— TR IF MO FAR A £ B
PRI A K A K 2 5 T RRMG 1655 1 < Pu-tacad hEX [ 42 K38 Z2 H ] (36h)

[0278]  SEZjifhi13. K EEpMW1 1 9-ArgA4 Tk

[0279] g H A4 br O BibihE) RAW LR H HA K B & 531 % T HArgAZL A
(JP2002253268,EP1170361) TofE FpMW119%44 1,

[0280] i ] FikipKKArgA—r4 (JP2002253268,EP117036 1) 1E AAEHK , LA K2 51 #P30(SEQ 1D
NO:35)F1P31(SEQ ID NO:36)EIIPCRIRIG T argAZEH . 5IYIP30H 75 547 TargAFE i
UHERDF L IF20bp A0 R IF 19bparg AR5 ~ X [RR . BI4P31 & A SargAZE 3 - [X [
PRI 24 B B A 5] N Hind T TTRR Hi67 &, T3 — 5 0% EpMW119/BamHI-Hind 1T 1%
(N

[0281]  {ifi FI KW EEIMG16554E N AEAR , DA & 514#P32(SEQ 1D NO:37)FIP33(SEQ ID NO:
38) i IF PCRERATF | Paren H BN FHI FFF o BIWIP325 4 54T JH 3N F LI 245bpiargAJE A
57 AR FHEE X RV S0MZ L , I HLI 7 71 B 8 BamH LR B A7 . 5IP33 S A 547 TS 46
5 EUF20bpHarg AR R 5" — X AR IR B A A B [RIJ5 Y 24 %5 IR o it FE i 2R« 7
95 CHIUEDNAZE PES 23 B, H 5 A2 25 M IR 95 C AR P 308D . 54 CAE k302 . 72°C ZE 114320
5 O T ArgAZE (R ) B 2080 (f T-Parea A B » FIET 2 C B 28 LEANS 43P o SR J5 18 ik Bt JIE il 4k
B L Pk Al A 3 3 - DNA B, 8 “GenElute SpinColumns(GenElute H igFE)” (“Sigma”,
USA) 328X, 3 FH B DTVE o

[0282]  fifi Fj 3R Y FHDNA F7 B : Parea JA Bl FIAr g AJE R IE I PCRIRAF T PareaArgA i BL o 1
58, IRONIRE M) CaARFA1000] ) 2H B 9 10n] 2 25mM MgClalfi10x PCREE MK (Sigma,USA) . &
200uMf{JINTPFILU Accu-Taq DNAZE A (Sigma,USA) . [AIfE FargA F B (25ng) FlParea
(5ng ) MENAEARDNARI 514 - 32 T K, Il S SLVR A 098 I 51 4IP3 1 RIP32 . i FE M £k o R - 55—
2 -7£95 CHIARDNAZE 643 B, Ho 5 =2 LM IR 95 CAR PR30 .53 CIR ‘K 3048 . 72°C L i
G357 -1 MBI 95 C AR ME (54 CIR K 308D\ 72°C L1143 304D - i 1 B TE W St A v
VKA I HIDNA B, 8 HH “GenElute Spin Columns(GenElute B igft)” (“Sigma” ,USA)
P, H G BETE , HBamHI AIHind TTTALFE 9 5 pMW119/BamHI-Hind TT #4845 R 3R1T
7 JFRIpMWL 19-ArgA4,

[0283] s 14 . 3 finadhB3E K 2018 L—HE &R 7= AL Y 2 ma

[0284] 4 T VFAf 9 A ad hE J DA 38 3 1) 3R 38 X6 L -G U IR 7 A6 (1 R ), 0 K 1 A 1 1 Aok
MG1655 A argR Pi-tacadhE*HIMG1655 A argR#- H H TR pMW119-ArgA4 %5 4L G B Pl A AR )
LOMPTAF B Y& FE4h 78 1 150mg/ 1 ApE FRB5 FR T TR AE 3T CHY 37 187N, 3 ELIG RE Pl AT 43 85
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FEMIEI0. Im 1 Fh 2 20x 200mm 58 H (4 2m 1 8 B 15 354 o, I FH eI 98 PR AE 32 C 15 3296 /)8
o 35 9% 2, B DA R i sh A E L 4R 2 W i e B3R s b B R I LR AR IO & T B 2%
K=4:1:1(v/v) Al FHE = FRA AR B (2% ) 1A R BT (visual izingreagent) . U1 F
AT LFE R BRI A, 7ECACT 280 . 5% /K IR e LS 28R » I HL L6 )6 AR 540nm fis
PSRRI & S R R 45 R T4 0 R RAPTR B TS T RS EOR & 4 4
W B 3R 30, 5MG1655 A argRPL-tacadhBEsAH L ,MG1655 A argR Pu-tacadhBs3) =42 7 8 i
EIILAEE .

[0285] s ELMIZEARANI T (g/1) -

[0286]  7,f 20
[0287] i %) HE 0/5
[0288]  (NH4)2SO04 25
[0289]  K2HPO4 2
[0290]  MgSOs » 7H20 1.0
[0291]  HERIR L2 0.002
[0292]  FRFEEL) 5.0
[0293]  CaC0s 33
[0294]  #5MgSO4  TH20. ZLEE FICaCO35% H 43 H K o
[0295] %4
[0296]
-~ LEE(2%) LB2(2%) 7= &) #14E(5%)
ODssy (L4 2BR A F, g/l [ODssy  |[L-AF R4, g/l
MG1655AargR(pMW-argAm4) |1.3£0.2 |<0.1 8.0+0.4 [1.5+0.2
MG1655AargRcat-Py .pc-adhE*
7.240.4 0.8+0.3 13.4£0.3 |1.9+0.2
(PMW-argAm4)

[0297]  SEZjfafi15. M2 7= A LS Z BR 1K) K I AT B8 B ARNS 1391

[0298] I NFR1E T HEFRNS1391,

[0299] &/, M T ZBEFLER A B R VE I B bR ( A i 1v IHAT A 1 LvOMBRR &) - i
iFP1# 5 (SambrookZs, “Molecular Cloning A Laboratory Manual,Second Edition”,
Cold Spring Harbor Laboratory Press(1989))f#i1vIHIER ( AilvIH::cat) MNEFAERIHE
PR WA K12 (VKPM B=7) ik 2k o A8 FR B AT MG 1655 A 1 1vIH: : cat{E N AR E L - H
Red-IXZNBE G T EBEAT T EPRMG L6556 1 IvIHEE N FI Bk R P E  WET 5
i1vIHEEG T AHARH A X 35k H] YR PCR 5 #P34 (SEQ 1D NO:39) FIP35(SEQ 1D NO:40)Fl
FERGAR SURL H B T S8 R PUME I L o 4 FH BoR pMW—a t tL-Cm—a t tR(PCTHH{EW005,/010175)
YERPCR I B H I ARAR o PCRAT A& AR G < A8 P 2D BRAEO5 C AT 398 s BU P INMA PR it 25 -
95°C143 834 C304> . 72°C 404D s J 30 MEI I £k : 95°C 3042 .50°C 3080 . 72°CA0H) s A%
WIRAET2°C AT 5 5 b A B IR W B B 24k R 19 1713bp PCRA, 3F T K AT 1
MG1655/pKDA6 K] HEL 7 L o 7E HL 77 L SR i R R R P I F 2 A4, A0 P s 5 S 14 51 )
P36(SEQ 1D NO:41)AIP37(SEQ 1D NO:42)i#id PCRAIGUE . PCRIGUE I 25 AF a0 T « AR 1 40 B
FE4CHEAT 30 s SOMEFR A M 28 : 94°C 308D 53 C 3080 72°C 1208 s i &L . 72°C T4
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B AR IR B AR T Ly TH T ARMG 1655 1 4 (A AARDNAYE B AR (1) I B HR3RAF (1 PR
JE92491Int o FEAE AR [ RAMG1655 A 11vIH: : catTa PRHY e ARDNAYE Ay AR AR F) S Bz rh 3R
RHIPCRI= I E N 1823nt . 45 AT T BEARMG 1655 A i 1vIH: : cat . fEIHILEP1#E 5 MK
FFBIK12(VKPM B-7) %2 T i lvIHEE R (A i1vIH: rcat) 2 5, M Peom i i Sk 5 3R E T
BB A i1vIH: :cato oy T AB-7 A i1vIH: : cat VMR F R PUMEAR T, BRI pMWL18—int-
xis(Ap") (W02005/010175) & ALAHHL 45 Ap" 5L B 7E 5 7 150me /1 27 5 85 R (M LBEIE PR b
FE30°CHE 37 PREL T JU-+NAp® v b I HL IR I A R U R AELB B IR AR b AE42°C
(K135 B 5 TR MWL 18~ int—xis ANCm 40 b Bk o 45 B FRAZ T HEFRB-T A i 1vIH,

[0300] EidP14E S4H 1 1vGMIER (A i1vGM: tcat) MK BZAFEEB-7 A i lvIHF B e AF K
FiFT BIMG 1655 A 1 1vGM: : cat {E A {44 Bk o Bt Red R B %8 A {1 1 1 vGMAR N F M B
MG1655H Sk ARPEIX PP 572, M 7 5 1 LvOMBR AP AN AH AT X 35 R IR 1 PCR 5 #)P38 (SEQ
ID NO:43)HMIP39(SEQ ID NO:44) FIAEBLMR FURL H R T S8 2= P G JE ] o FEPCR s B2 H i
FHBFURIpMW-at tL-Cm-a t tR(PCTHIEWO 05/010175) 1 AR - PCRIK 5 PR 401K « A8 25 BRAE
95 CHEAT 348 s BUPR MR i 28 : 95°C 19381 . 34 C 3072 . 72°C40HD 5 J5 308 PR 11 1t 2% -
95°C30%0 .50 C30F>.72°CA0FD s B £ D IRAET2°CHTH -8

(03011 7EBRARATE AL b 44K 3R89 1713bp PCRI40, 3 HI T K H FF TEMG 1655/ pKD46 1) HY
AL AR AL SRR PR E R U EAE, I A7 S R 51 P40 (SEQ 1D NO:45) Al
P41(SEQ ID NO:46 )l 1 PCRIGAIE - PCRIGHIE H) 5 A 41T - A PR 2D BRAE94 C BEAT 373 Bl s 3017
R 25 : 94°C 3080 . 54°C30F0 . 72°C 1308 s e & D IR 72°C T4 B o 048 F R B S A B #E
MG 16551 et ARDNAVE AR AR (1) i 52 H 3R 45 FIPCR™ M) B 2 922090 t o £E 8 I Sk B AR
MG1655 A i 1vGM: : cat BERRIR) Ge A ARDNAYE M BLAR 1) S B HH 3R A3 I PCR™ IS B2 9194 Int .
LERIRIT T HERMG1655 A 11vGM: s cat . fEMILP1#E S M KB FFEB-7 A 1 1vIHERSE T 1 1vGM
B (ALILvGM: tcat) 2 G, M FeCm® 5 G4k 45 B3R 15 T B MRB-TA i1vIHA i 1vBN A
i1vOM: :cat. W1 EFTiR B A B R FUMEFRICMB-T A1 1vIHA i 1vBN A 1 1vGM: : catrf k5 . 45
A T HEMB-TAi1vIHA i1vGM,

[0302] Wit Red-EXZ)%E A G T AR APLE 201 & X1 LvBNER A F I R AR AT 71X . Ak,
il FHE A 5—AHAS TROTAIRRBT A 11vIHA i1vOMIE N JEAE TR PR T IX BER A1 o AR P Red —3K
A7, M T PCREIMIPA2(SEQ 1D NO:47) FIP43(SEQ ID NO:48) . BEA% H EEP42
(SEQ ID NO:47)5il1vBIER i XL JFEE TBW251 1 3cat—PL—yddG YL 1 ARDNA T IR F
A Z MR B DA ) A AR X 35k ] R - A% P ER P43 (SEQ 1D NO:48) 51 1vBX F1BW25113cat-
PL—yddGHe Ak R AZFE [N PL S 35 T VR X 38 3 AR - Jo BT A VR4RHEA T BW25113cat-
PL-yddGIFI 315 (EP1449918A1, £ %2 1t % FIRU2222596 ) o {f1 B ARBW251 1 3cat—PL—yddGH#) 4t
T ARDNAYE PCRIG AR - PCRIG 25 F G0 R « AR VEAE95 CHEAT 3434 s BT ANME PR R #E 28 : 95°C 1
381 34°C30FP . T2°CA0FD s T 30 E IR i 28 : 95°C 300 .50 C30#> . 72°CA0%) s i 4D IR AT
T2°CHEATHA b 45 345 T PCRAZY) (SEQ 1DNO:49) , W HAE B e Wi ki vp 4liAk, , JE T &5
A PERURE ) BRI pKDA6 (1) K BT EEIB-7 A 1 1vIH A 1 1vGMAHL 28 L o 21T il £ i S22 4
M K AT B B ARB-7 A 1 1vIHA i lveMAE S A &R 5 % % (100mg/1) I LBR; 5= F 1 7£30°C
B Rk &, f Hloml & A &R F F 2 OML-BT R A8 (1mM) (%) SOB#: 7% 2 (Sambrook 5% ,
“Molecular Cloning A Laboratory Manual,Second Edition” ,Cold Spring Harbor
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Laboratory Press(1989) )32 MR BE1004% o 5 Ao AE 18 S 454 B AE30°C 1535 2 0D60o =
0.6, %R Ja il i W 4i 100655 I UKV () 25 B 7K 5% 31k R H: i g LB ASZ 4 o A8 FHTOnl 41 i
1~ 100ng PCRIE=WHATH T AL HFILZ )G, B4 51ml SOCH; 3 (Sambrook %,
“MolecularCloning A Laboratory Manual,Second Edition” ,Cold Spring Harbor
LaboratoryPress(1989))—i&fE37 CIEF 2.5/ M, I8 B 2 Johitk ZL-8 18 b, /E37 CH5 3¢
DL FECm" E LA SR 5, N T FBRpKDA6 FRL, 7E 5 A O L-B flg B AE42°C BT PRIRAR AR,
I H IR T & 2R 5 5 2= 1B .

[0303]  FRAZMITEAKBT A ilvIHA i1vGM cat—Pi—i 1 vBNZ AR R RSB ML I o A IX Fh T8 AR 3R
3 T AHAS THIB ISR BRPUTE B R RARAR RAE T 151/ 18R IR A T K AP Bk
[0304]  ILHRAT T X e A PUIE IS B i R AL R4 T 5B AR AR B R
YRR AR AR CISE TR AR T LvBNAR RN F I H IR 7 5 - #87x 7 T1vBNALET1vN:N17K
Asn-LysH &5 — M iR (HaagfUB %t Faac) EIRIMFMEMBT AilvIH AilvGM
cat—-P—11vBNA T PA U4 .

[0305] #RJ5,HEILP1#4 ¥ cat—PL—i 1 vBNADNA ;7 Bt MK I AF BT A i LvIHA i 1vGM cat-
PL—i1vBNA%E 2 & K A EMG1655mini—Mu: : scrKYABR(EPHIiH1149911) . 45 3R 15 T H #k
ESP214. 41 E ik MIEARESP214H kR B R PUIEIRID - 45 H3R45 | I ARESP215.

[0306] SRJ5H T M EEA NG AT K (SEQ ID NO:50) H1 Fr7~DNA ;v B H T B #k
ESP215/pKD46 ) HL 7% fL o ;X FHDNA v BE & A1 5 2L Kb 170111 37 X AL b1703[5 ™ [X F KM
X 5 (X 8 B[R] 5 B2 Rl pp s AH AR ) , H N85 B Birak 4t o dd h B /5 19 o 12 7 BOd & A AT VIBR
[¥](excisable) @& & PulEdniccat , MIFEL AL 5 3 FPuifl$ T KR A2 1 1 vBNA#E L+
EARRHATHR G AL Flcat-Pu—i 1vBNA Bt A B e e fhrh, BT DA B O A 54
FKppsfy Bk o HILERAS T BEARESP216 . 11 ik 4 &8 2 Ju AR 10 AT PRESP216 1 ¥
bR o 45 FIR1T T B PRESP217,

[0307]  fEF—Dv K AE L B JA B FPLifldE T IR AE 1euAZE (K (G1y479->Cys) 5I N
FRESP217 .4 T Ml Je A N e iR v, 4% (SEQ 1D NO:51) 1 BT 7xDNA B B T B ARESP217/
pKDA6 1) HL 78 fL o iXDNA 7 B 35 3 35n L X, Hg BEA N Je ik ip Bir b F5 19, 3 H 5 25 (K 1 eu AR
VX FIR ZDNA T BRI 5 5 AT R PR id cat i) 7 SV E AN AT BIER I IX, PR AEAH
L A B F PR T I 9848 1euA(Gly4T9->>Cys) 5L (M o 1 1 i EAT vt % AL o i PR ¥ O 2
ARG A NG AR [ H B8 5 B PUifls T I RAE R 1euA(G1y479->Cys) o FH I
AT T EARESP220. W1 EFrib MBERRESP2203H R T RE X PuEdric . &5 RFE T EH Ik
ESP221.

[0308] JAJ5, N VHE/GEE S ARtk , 34 SEQ 1D NO: 521 B /nDNA v B T 1 #%
ESP221/pKD46HHL % L o IX FPDNA ;v Be & A 5L tyr B i X [FIYR A 35nt X, H2EEA A
Gett g rh BT b 75 19 AZDNA F BOIE & 5 R & &= Pl ds i cat B FI BAMY AT UIER (1) XI5,
DL R AT S K I (=35) X [ 3L K tyrBo b R HEAT oL 5 AL BRI Ot A AR 5 2L
AAEE T (=35) XK tyrB. HHERAT T BEARNS1390. 11 ERrid ¥ A BT R iR id A
PRNS1390H kR o 45 RERAF T BEARNS1391 o ™ A 5w 2 IR I B ARNS 1391 Tt — 2 i) A .
[0309]  sZitifsl16. 3 N5 A ad hBIE 8 33k L R R 7= A= 1K B2

[0310] A 7 K AEPL-tac i B V45 T adhE I DA 1 34 50 A8 X L— 2 R 7= AR I 52 ] , 1 3
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P1# 5 (Miller,J.H.(1972)Experiments in Molecular Genetics,ColdSpring Harbor
Lab.Press,Plainview,NY) ok H FIREMEMG1655 Pr-tacadhBx G AR I DNA F B 72 27
AL S R ) K B AT T BB PRNS 1391, LIRS B ARNS1391PL- cacadhBsk,

[0311] M5 A K AT T T FRNS 139 1L FINS 1391 PL-tacadhE*7EL—E5 & AR 737 CHE 3518
QAN o N T FRAG RN T RE IR, AE L FE IR (250rpm) oK T R AE 20x 200-mmidk & £E32 C B
FRI8AN /NI, Frid il & S A AN T 4% B 2m] L5532 28 J5 , FHO. 21m1 Bl 744 K}
(10% ) BBl R B 5 5  7E20x200-mm a8 HH 1) 2m ] A4 i T s 57 rh 3R AT R o 5 A1 L £
32°C LA 250rpmBE BN 1 451 S B5 72 48-T2/Ni o 3l Ik 4K )2 M GRAHA A : T BE -2 FR-—7K =4:1:
1) 5E L2 2 IR & o TN KR 45 R T3R5 I N R RS A ARIRE 2
B 3 32 H , ENS1391AHEL LNS1391 PLtacadhB+ 4 | W m B L5 K .

[0312] Mg sRAE(pH 7. 2)M AR (g/ DI -

[0313] i &jfE 60.0
[0314] 7. 0/10.0/20.0/30.0
[0315]  (NH4)2SO04 25.0
[0316]  KoHPO4 2.0
[0317]  MgS04 » TH20 1.0
[0318] Tifes 0.01
[0319] CaCOs 25.0
[0320] 54 & B \ L BEAICaCOs 73 HF K T o
[0321] %5
[0322]
# E42(6%)
H AR R T +1% LB +2% LB +3% LB

Leu, g/l| ODssy | Leu, g/l | ODssq |Leu, g/l| ODssp | Leu, g/l | ODssp
NS1391 |5.0+0.1|34.2+0.6 | 4.8+0.1 [31.7+0.43.9£0.2|31.3+0.6 | 4.0+0.1 [28.0+0.6
NS1391 |5.1+0.1|31.1£0.2 | 5.9+0.1 {29.3+0.3|4.9£0.1{27.3+0.6 | 4.6+0.1 {22.8+0.2

PL.tac-adhE*

[0323]  SEjEM17 . 34 NadhE 3k e 678 0 LK A &R 7= A 1) R I

[0324] gy AR AEPL ac J BNF VHHE T [KadhE 3 R (f) 3 50 3638 6 A5 TR AR 7= A i 5, ]
LIPS (Miller,J.H. (1972)Experiments in MolecularGenetics,Cold Spring
Harbor Lab.Press,Plainview,NY)$# 3k H @1 L FriAMG1655 A tdh,rhtA%,Pi-tacadhE ;MG1655
A tdh,rhtA%,P-tacadhF%;MG1655 A tdh, rhtA%,Pi-tacadhE-Lys568 (7% 18) ;MG1655 A tdh,
rhtA%,Pl—tacadhE-Lys568,Val566 (5[ 1) sMG16565 A tdh, rhtA, adhE* (] 4 44 DNA F Bt
R 2 A R R R I K WA T EARAT 12739 B ARAT 127390 2 7E20014F 1 1 H6 H PAE 5%
SVKPM B-8197 Ry AE A% 2 1t [ 7. Tl Al A MR 5k H 0 (VKPM) (Russia, 117545Moscow, 1
Dorozhny proezd,.1),HJ5/E20024°8 H 23 H 4 M 45 A 18 Il 7 25 2080 2 B LR 5 -

[0325]  mJLLAGEERN TS B AR A SE AR ARAT 12739 % H #AE S 2B SR P 7237 CRY 37 181
AN, FF H AT R BT SR F20110 . 3ml %% H B R 22 20x  200mmi /S (1) 3m 1 K B =36, JF
H R R RAE3T CREFRA8/NI (B5 F5 2 5 , B W TLCM 8 15 55 J th AR BRI R T 2 R 1)
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LA Limm AR Sorbf i 1EE R Z B M 10x 15em TLCFAR
(StockCompany Sorbpolymer,Krasnodar,Russia).n] Lk FHiishAH (2-TAEE (propan—2-o1) :
PR R 25% 2K /K=40:40:7:16(v/v) ¥ Sorbf i 1A B o T LAAT FH B =R () 73 R
(2% )VE R BRG] o

[0326]  RMesE IR0 (/1) :

[0327] .1 20.0
[0328]  (NH4)2S04 16.0
[0329]  KoHPO4 0.1
[0330]  MgSO04 * 7H20 1.0
[0331]  FeSO04 * 7H20 0.01
[0332]  MnSOs * 5H20 0.01
[0333] #hRMRILZ 0.0002
[0334]  W¥RHELELY) 2.0
[0335] [REAE 0.125
[0336]  (CaCOs 20.0

[0337] 4 L EEMIBR R B 73 1 K T - CaCO37F 180 "C #1127 NN o FF pHIE 72270,

[0338] s 518 . 34 adhBE 3 PR R 5 0 L— 8 U BR = A 1) 2 1

[0339] AT A AEPL- tac JE B F A2 T fadhE FE D] Y 3 i e 08 0o (8 2 R 7= AR 1 B ), S i
P1# 5 (Miller,J.H.(1972)Experiments in Molecular Genetics,ColdSpring Harbor
Lab.Press,Plainview,NY) ¥k H FIREEMG1655 A tdh,rhtA*,PL-tacadhE ;MG1655 A tdh,
rhtA%,PL tacadhE* ;MG1655 A tdh, rhtA%, P acadhE-Lys568( TEfE18) ;MG1655 A tdh, rhtAsk,
PL-tacadhE-Lys568,Val566( & 1) sMG1655 A tdh, rhtA%,adhE*[1) Qe AR KIDNA F BR 56 B &
7 A S R TR K A TR B AR SV 164 (pGH5 ) o BRIPR SV 164 HAT G i AN 52 €4 S R S I 10 i (1) AR 2
FOR P B A B trpE A7 B[R o BURLpGHS 75 A7 R AZ ser AJE DA , 1% 0k PR b AN 52 22 S I8 = 15t
051 4 ke ek B o SR o B AR SV 164 (pGH5 ) 7E 3R [ % FiINo . 6, 180 , 37 3B KM % F0662143
SEREEAIET: 57 38

[0340] PR B4 B PR AR A B R SV164 (pGH5 ) % H 7E3m L #h 78 1 20mg /1 VYA 2R (pGH5 5 A
IFRICH)) B8 SRR TR P AE3T C BN 3R 18/ B B R RS R B 32 W00 . Sml $E Rh 22
20x 200mmiX‘E H 5 A VU AR (20mg/1) 1 3m] R s 772 5, FF H B $85 R LA 250 rpmfE 37
CREFRAS/NIN B3 2 J, A DL I sz it 451 1 7 70 B 3k ) TLCke ) 52 3 3 2k Fh fH B (0 U 8
(W& o K T3 7R B 43 21 T 326 , (2 B Y DU B 7~ i 25 S 2HA VB LD EFRIHIEAT K
B, LS K R AR A EAEH .

[0341] 76

[0342]

IR Aoy ZIRE g/1
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A KHoPO4 1.
NaCl 0.5
(NH4) 2S04 1.5
L-HI AR 0.05
LR IR 0.1
L 0.1
Mameno (F.3#¢) (JEN) 0.07

B . 20.0
MgS04 » TH20 0.3

C CaCl: 0.011

D FeS04 » TH:0 0.075
FrE IR AN 1.0

E NasMoOs * 2H20 0.00015
HsBO3 0.0025
CoCl2 * 6H20 0.00007
CuSO04 * 5H20 0.00025
MnCls » 4H:0 0.0016
ZnS04 * TH20 0.0003

F EhIRMIL 2 0.005

G CaC0s 30.0

H ik % i 0.03

[0343]  VAVRAELAT. 1 pH, Eit NHAOHE Y .

[0344]  SEZja519. 34 INadhE 3 PR 28 0 L5 U ™ AR 1) 5200

[0345] N 1 PR AEPL-tac JE B F AT T ) adhE D] Y 3 i ek o 7 AL 20 U R 1 5 ), i 3k
P1# S (Miller,J.H.(1972)Experiments in Molecular Genetics,Cold Spring Harbor
Lab.Press,Plainview,NY)¥ R 3 a1 iR BHEMG1655 A tdh, rhtA%,PL-tacadhE ;MG1655 A
tdh,rhtA%,PL-tacadhE*;MG1655 A tdh, rhtA%,Pi-tacadhE-Lys568( 7 & 18) sMG1655 A tdh,
rhtA%,PL tacadhE-Lys568,Val566 (FLf% 1) sMG1655 A tdh,rhtA,adhE* 1 L i A4 [IDNA F Bt
Y% 2 e A A R I K W TR TR AR 80 . TR FR 80 L 2 ALk B Wi £ R 2119536+ & , IF HAE
19994210 H15H LA 55 VKPM B-7270 R 7EAR 2 7 [ 37 Tk ikt A= M) (858 H 0 (Russia,
117545MoscoW, 1Dorozhny proezd, 1), H G 7E2004457 H 12 H %5 MR 45 A7 15 i 27 4 £ AR
o

[0346]  AJ LU FIrfS T AR A S5 AR EARB0 % H FELES TR 7E.29 C R 376 /N o SR Ja R B pigk
FREE R0 . Im1 A 42 20x200mm i & H (1) 2m1 R s 55 e, IF H A #4425 R (350rpm)
FE29°C R FR65/NN 1y 35 L Ja » A LAIE I 402 A >k I e 55 75 e v AR B 2 2 R 1) &= - 45T LA
UL SRR I IR T B 4B /K=4:1:1(v/v) o 7] LS H el = 1) TR R VA R (0.5 % )
VBN 7]

[0347] KPEREFRH(pH 6.0)IAH Ak (g/1) -

[0348] Z.fE 20.0
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[0349]  Mameno(S.¥k) CKE/KMEY) 0.2/ N % (as total nitrogen)
[0350] L 1.0

[0351]  (NH4)2S04 25.0

[0352]  KHoPO4 2.0

[0353]  MgS04 * 7H20 1.0

[0354]  FeS04  7H20 0.01

[0355]  MnSO4 0.01

[0356] HRfikZ 0.001

[0357]  EHZEM 2.0

[0358]  CaCOs 60.0

[0359] N4 L% UG B SEME A1 CaC0s 3 F1 K T o A K T 2 BT A pHE F 6.0,

[0360]  sLjia5]20 . 3 finadhB3E K R IA XS L5 E B 7= AL Y 2l

[0361] K 7 MRRAEPL-tac o B VHH2 T I adhE I R 1 SR 36 0 A G R 7 AR 0 S i, J ot
P1# 5 Miller,J.H.(1972)Experiments in Molecular Genetics,ColdSpring Harbor
Lab.Press,Plainview,NY) ¥k H FIREFEMG1655 A tdh,rhtA*,PL-tacadhE ;MG1655 A tdh,
rhtA%,PL tacadhE%;MG1655 A tdh,rhtA%,PL tacadhE-Lys568(FLfE18) sMG1655 A tdh, rhtAs,
PL-tacadhE-Lys568,Val566( [ 1) sMG1655 A tdh, rhtA%,adhE*[1] Qe AR KIDNA F BR 56 2 &
P R AR I K R T B AR VL334 thrCT (EP1172433) . T FEVL334thrC T & 7E 2004412 H6
H DA% 355 VKPM B-896 L {53 745 B 7 [H ST T MV A AE 7 o0 » 3F BLAE20044F 12 H8H %
IR A1 1A I 5 240 R R 38 o

[0362] AW TS B AR AR AR EARVL334 thrC 5% [ £E3m 1 & FR S FR IR R AE3T CHE sl 55 5718
AN B RN ERAR I FE M0 L 3m1 B RN A2 20 200mm iR o i 3m 1 A WS g v, I H A e
LR LA 250rpmfE 37 'C 15 3248/ N}

[0363] P sREE(pH 7.2) 4R (g/1)

[0364] 7,1 20.0
[0365]  TiPR4% 25.0
[0366]  KH2PO4 2.0
[0367]  MgSOs * 7TH20 1.0
[0368]  Tfi s 0.0001
[0369] | -SFEi iR 0.05
[0370]  CaCOs 25.0

[0371] % Z.BEANCaCO3 73 H K

[0372] REECESEARRHMRLE L ETT R AR 7 AR A H R T A8 E AR
N G T 2 WL A& AT BAFEANTS B8 A B Y B B2 1 3R AT 2 P B A SR SR R 8 B
A FSCERR B SO E L 5 B AR IR AN AR

[0373] ks

[0374]  AR¥EAK I, 38 WAt BRI A ™ A -2 R IR R A3 B 1G9
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1100MR 2 ikttt (Ajinomoto Co.,Inc.)

<1201 FH AT B LA T 7 AR L SR R I TV

<130>C666-C7177

{150>RU2006125964
<{151>2006-07-09

<150>US60,/885671
<{151>2007-01-19

<160>58

{170>PatentIn version 3.1

<210>1

<211>2676

<212>DNA

213> KAt (Escherichia coli)

<220>
<221>CDS
<222>(1)..(2676)

<400>1
atg gct gtt act aat gtc get gaa ctt aac gca ctc gta gag cgt gta 48
Met Ala Val Thr Asn Val Ala Glu Leu Asn Ala Leu Val Glu Arg Val
1 5) 10 15
aaa aaa gcc cag cgt gaa tat gcc agt ttc act caa gag caa gta gac 96
Lys Lys Ala Gln Arg Glu Tyr Ala Ser Phe Thr Gln Glu Gln Val Asp
20 25 30
aaa atc ttc cgc gce gee get ctg get get gea gat get cga ate cca 144
Lys Ile Phe Arg Ala Ala Ala Leu Ala Ala Ala Asp Ala Arg lle Pro
35 40 45
ctc gcg aaa atg gec gtt gee gaa tece gge atg ggt atec gtec gaa gat 192
Leu Ala Lys Met Ala Val Ala Glu Ser Gly Met Gly Ile Val Glu Asp
50 55 60
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aaa gtg atc aaa aac cac ttt gct tct gaa tat atc tac aac gcc tat 240
Lys Val Ile Lys Asn His Phe Ala Ser Glu Tyr Ile Tyr Asn Ala Tyr
65 70 75 80
aaa gat gaa aaa acc tgt ggt gtt ctg tct gaa gac gac act ttt ggt 288
Lys Asp Glu Lys Thr Cys Gly Val Leu Ser Glu Asp Asp Thr Phe Gly

85 90 95
acc atc act atc gect gaa cca atc ggt att att tge ggt atc gtt ccg 336
Thr Ile Thr Ile Ala Glu Pro Ile Gly Ile Ile Cys Gly Ile Val Pro
100 105 110
acc act aac ccg act tca act gct atc ttc aaa tcg ctg atc agt ctg 384
Thr Thr Asn Pro Thr Ser Thr Ala Ile Phe Lys Ser Leu lle Ser Leu
115 120 125
aag acc cgt aac gcc att atc ttc tce ccg cac ccg cgt geca aaa gat 432
Lys Thr Arg Asn Ala Ile Ile Phe Ser Pro His Pro Arg Ala Lys Asp
130 135 140
gcc acc aac aaa gcg gect gat atc gtt ctg cag get get ate get gece 480
Ala Thr Asn Lys Ala Ala Asp Ile Val Leu Gln Ala Ala Ile Ala Ala
145 150 155 160
ggt gct ccg aaa gat ctg atc gge tgg atc gat caa cct tet gtt gaa 528
Gly Ala Pro Lys Asp Leu Ile Gly Trp Ile Asp Gln Pro Ser Val Glu
165 170 175
ctg tct aac gca ctg atg cac cac cca gac atc aac ctg atc ctc geg 576
Leu Ser Asn Ala Leu Met His His Pro Asp Ile Asn Leu Ile Leu Ala
180 185 190
act ggt ggt ccg gge atg gtt aaa gcc geca tac age tcc ggt aaa cca 624
Thr Gly Gly Pro Gly Met Val Lys Ala Ala Tyr Ser Ser Gly Lys Pro
195 200 205
gct atc ggt gta gge geg gge aac act cca gtt gtt atc gat gaa act 672
Ala Ile Gly Val Gly Ala Gly Asn Thr Pro Val Val Ile Asp Glu Thr
210 215 220
gct gat atc aaa cgt gca gtt geca tct gta ctg atg tcc aaa acc ttc 720
Ala Asp Ile Lys Arg Ala Val Ala Ser Val Leu Met Ser Lys Thr Phe
225 230 235 240
gac aac ggc gta atc tgt get tet gaa cag tct gtt gtt gtt gtt gac 768
Asp Asn Gly Val Ile Cys Ala Ser Glu Gln Ser Val Val Val Val Asp
245 250 2565
tct gtt tat gac gect gta cgt gaa cgt ttt geca acc cac gge gge tat 816
Ser Val Tyr Asp Ala Val Arg Glu Arg Phe Ala Thr His Gly Gly Tyr
260 265 270
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ctg ttg cag ggt aaa gag ctg aaa gct gtt cag gat gtt atc ctg aaa 864
Leu Leu Gln Gly Lys Glu Leu Lys Ala Val Gln Asp Val Ile Leu Lys

275 280 285
aac ggt gcg ctg aac gecg get ate gtt ggt cag cca gee tat aaa att 912
Asn Gly Ala Leu Asn Ala Ala Ile Val Gly Gln Pro Ala Tyr Lys Ile
290 295 300
gct gaa ctg gea gge tte tet gta cca gaa aac acc aag att ctg atc 960
Ala Glu Leu Ala Gly Phe Ser Val Pro Glu Asn Thr Lys Ile Leu Ile
305 310 315 320
ggt gaa gtg acc gtt gtt gat gaa agc gaa ccg ttc geca cat gaa aaa 1008
Gly Glu Val Thr Val Val Asp Glu Ser Glu Pro Phe Ala His Glu Lys
325 330 335
ctg tcc ccg act ctg gea atg tac cge get aaa gat ttc gaa gac geg 1056
Leu Ser Pro Thr Leu Ala Met Tyr Arg Ala Lys Asp Phe Glu Asp Ala
340 345 350
gta gaa aaa gca gag aaa ctg gtt gct atg gge ggt atc ggt cat acc 1104
Val Glu Lys Ala Glu Lys Leu Val Ala Met Cly Gly Ile Gly His Thr
3565 360 365
tct tge ctg tac act gac cag gat aac caa ccg gect cge gtt tet tac 1152
Ser Cys Leu Tyr Thr Asp Gln Asp Asn Gln Pro Ala Arg Val Ser Tyr
370 375 380
ttc ggt cag aaa atg aaa acg gcg cgt atc ctg att aac acc cca gcg 1200
Phe Gly Gln Lys Met Lys Thr Ala Arg Ile Leu Ile Asn Thr Pro Ala
385 390 395 400
tct cag ggt ggt atc ggt gac ctg tat aac ttc aaa ctc gca cct tce 1248
Ser Gln Gly Gly Ile Gly Asp Leu Tyr Asn Phe Lys Leu Ala Pro Ser
405 410 415
ctg act ctg ggt tgt ggt tct tgg ggt ggt aac tce atec tct gaa aac 1296
Leu Thr Leu Gly Cys Gly Ser Trp Gly Gly Asn Ser Ile Ser Glu Asn
420 425 430
gtt ggt ccg aaa cac ctg atc aac aag aaa acc gtt gct aag cga gct 1344
Val Gly Pro Lys His Leu Ile Asn Lys Lys Thr Val Ala Lys Arg Ala
435 440 445
gaa aac atg ttg tgg cac aaa ctt ccg aaa tct atc tac ttc cge cgt 1392
Glu Asn Met Leu Trp His Lys Leu Pro Lys Ser Ile Tyr Phe Arg Arg
450 455 460
ggc tcc ctg cca atc geg ctg gat gaa gtg att act gat ggc cac aaa 1440
Gly Ser Leu Pro Ile Ala Leu Asp Glu Val Ile Thr Asp Gly His Lys
465 470 475 480
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cgt gecg cte atc gtg act gac cge tte ctg ttc aac aat ggt tat gct 1488
Arg Ala Leu Ile Val Thr Asp Arg Phe Leu Phe Asn Asn Gly Tyr Ala

485 490 495
gat cag atc act tcc gta ctg aaa gca gca gge gtt gaa act gaa gtc 1536
Asp Gln Ile Thr Ser Val Leu Lys Ala Ala Gly Val Glu Thr Glu Val
500 505 510
ttc ttc gaa gta gaa gcg gac ccg acc ctg age atc gtt cgt aaa ggt 1584
Phe Phe Glu Val Glu Ala Asp Pro Thr Leu Ser Ile Val Arg Lys Gly
515 520 525
gca gaa ctg gca aac tcc ttc aaa cca gac gtg att atc geg ctg ggt 1632
Ala Glu Leu Ala Asn Ser Phe Lys Pro Asp Val Ile Ile Ala Leu Gly
530 535 540
ggt ggt tce ccg atg gac gee geg aag atc atg tgg gtt atg tac gaa 1680
Gly Gly Ser Pro Met Asp Ala Ala Lys Ile Met Trp Val Met Tyr Glu
545 550 555 560
cat ccg gaa act cac ttc gaa gag ctg gcg ctg cge ttt atg gat atce 1728
His Pro Glu Thr His Phe Glu Glu Leu Ala Leu Arg Phe Met Asp Ile
565 570 575
cgt aaa cgt atc tac aag ttc ccg aaa atg ggc gtg aaa gcg aaa atg 1776
Arg Lys Arg Ile Tyr Lys Phe Pro Lys Met Gly Val Lys Ala Lys Met
580 585 590
atc gct gte acc acc act tet ggt aca ggt tct gaa gtc act ccg ttt 1824
Ile Ala Val Thr Thr Thr Ser Gly Thr Gly Ser Glu Val Thr Pro Phe
595 600 605
gcg gtt gta act gac gac gct act ggt cag aaa tat ccg ctg gca gac 1872
Ala Val Val Thr Asp Asp Ala Thr Gly Gln Lys Tyr Pro Leu Ala Asp
610 615 620
tat gcg ctg act ccg gat atg geg att gtc gac gee aac ctg gtt atg 1920
TyrAla Leu Thr Pro Asp Met Ala Ile Val Asp Ala Asn Leu Val Met
625 630 635 640
gac atg ccg aag tcc ctg tgt get ttec ggt ggt ctg gac geca gta act 1968
Asp Met Pro Lys Ser Leu Cys Ala Phe Gly Gly Leu Asp Ala Val Thr
645 650 655
cac gcc atg gaa get tat gtt tet gta ctg gea tet gag tte tet gat 2016
His Ala Met Glu Ala Tyr Val Ser Val Leu Ala Ser Glu Phe Ser Asp
660 665 670
ggt cag gct ctg cag gca ctg aaa ctg ctg aaa gaa tat ctg cca gcg 2064
Gly Gln Ala Leu Gln Ala Leu Lys Leu Leu Lys Glu Tyr Leu Pro Ala
675 680 685
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tcc tac cac gaa ggg tct aaa aat ccg gta geg cgt gaa cgt gtt cac 2112
Ser Tyr His Glu Gly Ser Lys Asn Pro Val Ala Arg Glu Arg Val His

690 695 700
agt gca gcg act atc geg ggt atc geg ttt geg aac gee tte ctg ggt 2160
Ser Ala Ala Thr Ile Ala Gly Ile Ala Phe Ala Asn Ala Phe Leu Gly
705 710 715 720
gta tgt cac tca atg gcg cac aaa ctg ggt tcc cag ttc cat att ccg 2208
Val Cys His Ser Met Ala His Lys Leu Gly Ser Gln Phe His Ile Pro
725 730 735
cac ggt ctg gca aac gee ctg ctg att tgt aac gtt att cge tac aat 2256
His Gly Leu Ala Asn Ala Leu Leu Ile Cys Asn Val Ile Arg Tyr Asn
740 745 750
gCcg aac gac aac ccg acc aag cag act gca ttc agce cag tat gac cgt 2304
Ala Asn Asp Asn Pro Thr Lys Gln Thr Ala Phe Ser Gln Tyr Asp Arg
755 760 765
ccg cag get cge cgt cgt tat get gaa att gee gac cac ttg ggt ctg 2352
Pro Gln Ala Arg Arg Arg Tyr Ala Glu Ile Ala Asp His Leu Gly Leu
770 775 780
age gca ccg gge gac cgt act get get aag atc gag aaa ctg ctg gca 2400
Ser Ala Pro Gly Asp Arg Thr Ala Ala Lys Ile Glu Lys Leu Leu Ala
785 790 795 800
tgg ctg gaa acg ctg aaa gct gaa ctg ggt att ccg aaa tct atc cgt 2448
Trp Leu Glu Thr Leu Lys Ala Glu Leu Gly Ile Pro Lys Ser Ile Arg
805 810 815
gaa gct ggc gtt cag gaa gca gac ttc ctg gecg aac gtg gat aaa ctg 2496
Glu Ala Gly Val Gln Glu Ala Asp Phe Leu Ala Asn Val Asp Lys Leu
820 825 830
tct gaa gat gca ttc gat gac cag tgc acc ggc get aac ccg cgt tac 2544
Ser Glu Asp Ala Phe Asp Asp Gln Cys Thr Gly Ala Asn Pro Arg Tyr
835 840 845
ccg ctg atc tcec gag ctg aaa cag att ctg ctg gat acc tac tac ggt 2592
Pro Leu Ile Ser Glu Leu Lys Gln Ile Leu Leu Asp Thr Tyr Tyr Gly
850 855 860
cgt gat tat gta gaa ggt gaa act gca gcg aag aaa gaa gct gct ccg 2640
Arg Asp Tyr Val Glu Gly Glu Thr Ala Ala Lys Lys Glu Ala Ala Pro
865 870 875 880
gct aaa gct gag aaa aaa gcg aaa aaa tcc gect taa 2676
Ala Lys Ala Glu Lys Lys Ala Lys Lys Ser Ala
885 890
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<210>2

<211>891
<212>PRT

213> KBkt i

<400>2

Met
1
Lys
Lys
Leu
65
Lys
Thr
Thr
Lys
Ala
145
Gly
Leu
Thr
Ala
Ala

225
Asp

Ala
Lys
Tle
Ala
50

Val
Asp
Ile
Thr
Thr
130
Thr
Ala
Ser
Gly
Ile
210

Asp

Asn

Val Thr

Ala Gln
20

Phe Arg

35

Lys Met

Ile Lys

Glu Lys

Thr Tle
100

Asn Pro

115

Arg Asn

Asn Lys

Pro Lys

Asn Ala
180

Gly Pro

195

Gly Val

Ile Lys

Gly Val

Asn

Arg

Ala

Ala

Asn

Thr

85

Ala

Thr

Ala

Ala

Asp

165

Leu

Gly

Gly

Arg

Ile
245

Val

Glu

Ala

Val

His

70

Cys

Glu

Ser

Ile

Ala

150

Leu

Met

Met

Ala

Ala

230
Cys

Ala

Ala
Ala
55

Phe
Gly
Pro
Thr
Ile
135
Asp
Ile
His
Val
Gly
215

Val

Ala

Glu
Ala
Leu
40

Glu
Ala
Val
Ile
Ala
120
Phe
Tle
Gly
His
Lys
200
Asn

Ala

Ser

Leu
Ser
25

Ala
Ser
Ser
Leu
Gly
105
Ile
Ser
Val
Trp
Pro
185
Ala
Thr

Ser

Glu

43

Asn
10

Phe
Ala
Gly
Glu
Ser
90

Ile
Phe
Pro
Leu
Ile
170
Asp
Ala
Pro

Val

Gln
250

Ala

Thr

Ala

Met

75

Glu

Ile

Lys

His

Gln

155

Asp

Ile

Tyr

Val

Leu

235

Ser

Leu
Gln
Asp
Gly
60

Ile
Asp
Cys
Ser
Pro
140
Ala
Gln
Asn
Ser
Val
220

Met

Val

Val
Glu
Ala
45

Ile
Tyr
Asp
Gly
Leu
125
Arg
Ala
Pro
Leu
Ser
205
Ile

Ser

Val

Glu
Gln
30

Arg
Val
Asn
Thr
Ile
110
Ile
Ala
Ile
Ser
Ile
190

Gly

Asp

Val

Arg
15

Val
Ile
Glu
Ala
Phe
95

Val
Ser
Lys
Ala
Val
175
Leu
Lys
Glu

Thr

Val
255

Val

Asp

Pro

Asp

80

Gly

Pro

Leu

Asp

Ala

160

Glu

Ala

Pro

Thr

Phe

240
Asp
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Ser Val Tyr

Leu

Asn
Ala
305
Gly
Leu
Val
Ser
Phe
385
Ser
Leu
Val
Glu
Gly
465
Arg
Asp
Phe
Ala
Gly

545
His

Leu
Gly
290
Glu
Glu
Ser
Glu
Cys
370
Gly
Gln
Thr
Gly
Asn
450
Ser
Ala
Gln
Phe
Glu
530

Gly

Pro

Gln

275

Ala

Leu

Val

Pro

355

Leu

Gln

Leu

Pro

435

Met

Leu

Leu

Tle

Glu

515

Leu

Ser

Glu

Asp
260
Gly
Leu
Ala
Thr
Thr
340
Ala

Tyr

Lys

Gly
420
Lys
Leu
Pro
Tle
Thr
500
Val
Ala

Pro

Thr

Ala

Lys

Asn

Gly

Val

325

Leu

Glu

Thr

Met

Ile

405

Cys

His

Trp

Tle

Val

485

Ser

Glu

Asn

Met

His

Val
Glu
Ala
Phe
310

Val

Ala

Asp
Lys
390
Gly
Gly
Leu
His
Ala
470
Thr
Val
Ala
Ser
Asp

550
Phe

Arg
Leu
Ala
295
Ser
Asp
Met
Leu
Gln

375
Thr

Ser
Ile
Lys
455
Leu

Asp

Leu

Phe
535
Ala

Glu

Glu
Lys
280
Ile
Val
Glu
Tyr
Val
360
Asp
Ala
Leu
Trp
Asn
440
Leu
Asp
Arg
Lys
Pro
520
Lys

Ala

Glu

Arg
265
Ala
Val
Pro
Ser
Arg
345
Ala
Asn
Arg
Tyr
Gly
425
Lys
Pro
Glu
Phe
Ala
505
Thr
Pro
Lys

Leu

44

Phe
Val
Gly
Glu
Glu
330
Ala
Met
Gln
Ile
Asn
410
Gly
Lys
Lys
Val
Leu
490
Ala
Leu
Asp

Ile

Ala

Ala
Gln
Gln
Asn
3156
Pro
Lys
Gly
Pro
Leu
395
Phe
Asn
Thr
Ser
Ile
475
Phe
Gly
Ser
Val
Met

555

Leu

Thr
Asp
Pro
300
Thr
Phe
Asp
Gly
Ala
380
Ile
Lys
Ser
Val
Ile
460
Thr
Asn
Val
Ile
Ile
540

Trp

Arg

His
Val

285
Ala

Ala
Phe
Ile
365
Arg
Asn
Leu
Ile
Ala
445
Tyr
Asp
Asn
Glu
Val
525
Ile

Val

Phe

Gly
270
Ile

Ile
His
Glu
350
Gly
Val
Thr
Ala
Ser
430

Lys

Phe

Gly
Thr
510
Arg
Ala

Met

Met

Gly

Leu

Leu
Glu
335
Asp
His
Ser
Pro
Pro
415
Glu
Arg
Arg
His
Tyr

495
Glu

Leu

Tyr

Asp

Tyr

Lys

Ile

Ile

320

Lys

Ala

Thr

Tyr

Ala

400

Ser

Asn

Ala

Arg

480

Ala

Val

Gly

Gly

Glu

560
Ile
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Arg
Ile
Ala
Tyr
625
Asp
His
Gly
Ser
Ser
705
Val
His
Ala
Pro
Ser
785
Trp
Glu
Ser

Pro

Arg
865

Lys
Ala
Val
610
Ala
Met
Ala
Gln
Tyr
690
Ala
Cys
Gly
Asn
Gln
770
Ala
Leu
Ala
Glu
Leu

850
Asp

Arg
Val
595
Val
Leu
Pro
Met
Ala
675
His
Ala
His
Leu

Asp

755

Ala
Pro
Glu
Gly
Asp
835

Ile

Tyr

Ile
580
Thr
Thr

Thr

Glu
660
Leu
Glu
Thr
Ser
Ala
740
Asn
Arg
Gly
Thr
Val
820
Ala

Ser

Val

565
Tyr

Thr
Asp
Pro
Ser
645
Ala
Gln
Gly
Ile
Met
725
Asn
Pro
Arg
Asp
Leu
805
Gln
Phe

Glu

Glu

Lys
Thr
Asp
Asp
630
Leu
Tyr
Ala
Ser
Ala
710
Ala
Ala
Thr
Arg
Arg
790
Lys
Glu
Asp

Leu

Gly
870

Phe
Ser
Ala

615
Met

Val

Leu

695

Gly

His

Leu

Lys

Tyr

775

Thr

Ala

Ala

Asp

855
Glu

Pro
Gly
600
Thr
Ala
Ala
Ser
Lys
680
Asn
Ile
Lys

Leu

Gln

760

Ala
Ala
Glu
Asp
Gln
840

Gln

Thr

Lys
585
Thr
Gly
Tle
Phe
Val
665
Leu
Pro
Ala
Leu
Ile
745
Thr
Glu
Ala
Leu
Phe
825
Cys

Ile

Ala

45

570
Met

Gly
Gln
Val
Gly
650
Leu
Leu
Val
Phe
Gly
730
Cys
Ala
Tle
Lys
Gly
810
Leu
Thr

Leu

Ala

Gly
Ser
Lys
Asp
635
Gly
Ala
Lys
Ala
Ala
715
Ser
Asn
Phe
Ala
Ile
795
Ile
Ala
Gly

Leu

Lys
875

Val
Glu
Tyr
620
Ala
Leu
Ser
Glu
Arg
700
Asn
Gln
Val
Ser
Asp
780
Glu
Pro
Asn
Ala
Asp

860
Lys

Lys Ala
590

Val Thr

605

Pro Leu

Asn Leu

Asp Ala

Glu Phe
670

Tyr Leu

685

Glu Arg

Ala Phe

Phe His

Ile Arg

750

Gln Tyr
765

His Leu
Lys Leu
Lys Ser
Val Asp

830
Asn Pro

845
Thr Tyr

Glu Ala

575
Lys

Pro
Ala
Val
Val
655
Ser
Pro
Val
Leu
Ile
735
Tyr
Asp
Gly
Leu
Ile
8156
Lys
Arg

Tyr

Ala

Met
Phe
Asp
Met
640
Thr
Asp
Ala
His
Gly
720
Pro
Asn
Arg
Leu
Ala
800
Arg
Leu
Tyr

Gly

Pro
880
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Ala Lys Ala Glu Lys Lys Ala Lys Lys Ser Ala
885 890

<210>3
<211>70
<212>DNA
213> N LI

{220>
{223>5|#)P1

<400>3
gatgaaagcg ttatccaaac tgaaagcgga agaggccgac gcactttgeg ccgaataaat 60
acctgtgacg 70

<210>4
<211>69
<212>DNA
213> N LI

£220>
<223>5|¥P2

<400>4
ttaatcccag ctcagaataa ctttcccgga ctttacgece cgecctgeca ctcatcgeag 60
tactgttgt 69

<210>5
<211>18
<212>DNA
213> AL

(220>
{223>5|¥)P3

<400>5
cggtcatget tggtgatg 18

<210>6

46
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211521
<212>DNA
213> ANTH

{220>
<223>5|¥P4

<400>6

ttaatcccag ctcagaataa c 21

<210>7
<211>183
<212>DNA
CARYY NN

220>
223> A JaBh+

<400>7

ctagatctct cacctaccaa acaatgcccce cctgecaaaaa ataaattcat aaaaaacata 60
cagataacca tctgcggtga taaattatct ctggeggtgt tgacaattaa tcatcggcetce 120
gtataatgtg tggaattgtg agcggtttaa cattatcagg agagcattat ggctgttact 180
aat 183

<210>8
<211>69
<212>DNA
213> AL

{220>
{223> 5|¥P5

<400>8
cgttattgtt atctagttgt gcaaaacatg ctaatgtagc attacgcccce gecctgecac 60
tcatcgcag 09

<210>9
<211>58
<212>DNA
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213> N LY

<220
<223>5|¥P6

<400>9

attagtaaca gccataatgc tctcctgata atgttaaacc gctcacaatt ccacacat 58

<210>10
211>24
<212>DNA
213> AL

{220>
{223> 5|¥P7

<400>10
acttgttctt gagtgaaact ggca 24

<210>11
<211>22
<212>DNA
213> N L1

{220
<223>5|4P8

<400>11

aagacgcget gacaatacge ct 22

<210>12
<211>69
<212>DNA
213> AL

220>

<223>5|4P9

<400>12

cgttattgtt atctagttgt gcaaaacatg ctaatgtagc atcagaaaaa ctcatcgagc 60
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atcaaatga 09

<210>13
<211>65
<212>DNA
213> N LI

{220>
<223>5|¥IP10

<400>13
agccggagea gettetttet tcecgetgecagt ttcaccttet acgttgtgte tcaaaatctce 60
tgatg 65

<210>14
{211>24
<212>DNA
213> NI

<220
<223>5|4P11

<400>14
aagacgcgct gacaatacge cttt 24

<210>15
<211>24
<212>DNA
213> NI

{220>
<223>5|¥P12

<400>15
aaggggcecgt ttatgttgec agac 24

<210>16
<211>69
<212>DNA
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213> N LY

<220
<223>5|¥P13

<400>16
catgtgggtt atgtacgaac atccggaaac tcacttcgaa aagtcggecge tgegetttat 60
ggatatccg 69

<210>17
<211>69
<212>DNA
213> AL

220>

<223>5|¥P14

<400>17

atggacgccg cgaagatcat gtgggttatg tacgaacatc ccgttgtgtc tcaaaatctc 60
tgatgttac 09

<210>18
<211>67
<212>DNA
213> N L1

{220>
<223>5|¥IP15

<400>18
cattttcggg aacttgtaga tacgtttacg gatatccatt cagaaaaact catcgagcat 60
caaatga o7

<210>19
<211>23
<212>DNA
213> AL

<220
<223>5|¥IP16
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<400>19
cttcgaagta gaagcggacc cga 23

<210>20
<211>27
<212>DNA
213> N LI

{220>
<223>5|¥IP17

<400>20
ccagaagtgg tggtgacage gatcatt 27

<210>21
211>75
<212>DNA
213> N LI

£220>
<223>5|¥P18

<400>21
atggacgccg cgaagatcat gtgggttatg tacgaacatc cggaaactca cttcgaaaag 60
ctggegetge gettt 75

<210>22
211>73
<212>DNA
213> AL

220>

<223>59P19

<400>22

cattttcggg aacttgtaga tacgtttacg gatatccata aagcgcageg ccagetttte 60
gaagtgagtt tcc 73

<210>23

o1



CN 101490251 B F % 3R 15/54 T

<211>31
<212>DNA
213> ANTH

{220>
<223>5|4)P20

<400>23

atcgaattca agacgcgectg acaatacgee t 31

<210>24
{211>27
<212>DNA
213> AL

{220>
<223>5|Pp21

<400>24
cacgctctac gagtgecgtta agttcag 27

<210>25
<211>69
<212>DNA
213> N L1

{220>
<223>5|¥p22

<400>25
aagcaaaagc cggataatgt tagccataaa taaggttgaa atcagaaaaa ctcatcgagc 60

atcaaatga 69

<210>26
<211>30
<212>DNA
213> NI

<220>
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<223>5|¥)p23

<400>26
ttcgaattcg ttgtgtctca aaatctccga 30

<210>27
<211>21
<212>DNA
213> N LI

{220>
<223> 5| P24

<400>27

cgtcttcaga cagaacacca c 21

<210>28
<211>23
<212>DNA
213> NI

<220
<223>5|¥P25

<400>28
atgcttgatg gtcggaagag gca 23

<210>29

<211>2688

<212>DNA

<213>Pantoea ananatisGEEZH)

<220>
<221>CDS
<222>(1)..(2688)

<400>29
atg gcec gtt act aat gtc get gaa ctc aat geca ctg gtt gaa cgt gta 48

Met Ala Val Thr Asn Val Ala Glu Leu Asn Ala Leu Val Glu Arg Val
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1 5) 10 15
aaa aaa gcc cag caa gaa ttc gcc aat ttt tct caa caa cag gtc gat 96
Lys Lys Ala Gln Gln Glu Phe Ala Asn Phe Ser Gln Gln Gln Val Asp
20 25 30
gce atc ttc cge geca gee gea ctg gee gee geg gat gee cga att cca 144
Ala Ile Phe Arg Ala Ala Ala Leu Ala Ala Ala Asp Ala Arg Ile Pro
35 40 45
ctc gct aaa atg gcg gtg gecg gaa tcg gge atg gge att gtt gaa gac 192
Leu Ala Lys Met Ala Val Ala Glu Ser Gly Met Gly Ile Val Glu Asp
50 bh 60
aaa gtc att aaa aat cac ttc gct tct gaa tac atc tac aac gcc tat 240
Lys Val Ile Lys Asn His Phe Ala Ser Glu Tyr lle Tyr Asn Ala Tyr
65 70 () 80
aag gat gag aaa acc tgc ggc gta ctg gac acc gat gat acg ttt ggc 288
Lys Asp Glu Lys Thr Cys Gly Val Leu Asp Thr Asp Asp Thr Phe Gly
85 90 95
acc atc acc atc gect gaa ccc atc gge ctg att tge ggt att gte ccc 336
Thr Ile Thr Ile Ala Glu Pro Ile Gly Leu Ile Cys Gly Ile Val Pro
100 105 110
acc act aac cct acc tcg acc geca att ttt aag gca ctt atc age ctt 384
Thr Thr Asn Pro Thr Ser Thr Ala Ile Phe Lys Ala Leu lle Ser Leu
115 120 125
aaa acc cgc aac ggg att atc ttc tce ccc cat cct cga gee aaa gat 432
Lys Thr Arg Asn Gly Ile Ile Phe Ser Pro His Pro Arg Ala Lys Asp
130 135 140
gcg acg aac aaa gcg gecg gat att gte ctg cag gca geg att gee get 480
Ala Thr Asn Lys Ala Ala Asp Ile Val Leu Gln Ala Ala Ile Ala Ala
145 150 155 160
ggc geg ccc aaa gac att ata gge tgg att gat gea cct tet gtg gaa 528
Gly Ala Pro Lys Asp Ile Ile Gly Trp Ile Asp Ala Pro Ser Val Glu
165 170 175
ctg tcc aat cag ttg atg cac cat cct gat att aac ctg att ctg gcg 576
Leu Ser Asn Gln Leu Met His His Pro Asp Ile Asn Leu lle Leu Ala
180 185 190
acg ggt ggc ccc gge atg gtc aaa gec gece tac age tca ggt aag ccg 624
Thr Gly Gly Pro Gly Met Val Lys Ala Ala Tyr Ser Ser Gly Lys Pro
195 200 205
gcg att ggc gtg ggg gee ggt aac acg ccec gtt gtec atc gat gaa aca 072
Ala Ile Gly Val Gly Ala Gly Asn Thr Pro Val Val Ile Asp Glu Thr
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210 215 220
gct gat gtt aaa cgec gee gtt gee tee ate ctg atg tca aaa acg ttt 720
Ala Asp Val Lys Arg Ala Val Ala Ser Ile Leu Met Ser Lys Thr Phe
225 230 235 240
gat aac ggt gtg atc tgt gce tect gaa cag tcg gtt atc gtg gtg gat 768
Asp Asn Gly Val Ile Cys Ala Ser Glu Gln Ser Val Ile Val Val Asp
245 250 255
gcc gte tac gac gece gtg cge gag cge ttc gee age cat ggt gge tat 816
Ala Val Tyr Asp Ala Val Arg Glu Arg Phe Ala Ser His Gly Gly Tyr
260 265 270
ttg ctt cag gga cag gag ctg agt gcg gta caa aat atc att cta aaa 864
Leu Leu Gln Gly Gln Glu Leu Ser Ala Val Gln Asn Ile Ile Leu Lys
275 280 285
aac ggt ggg ctt aac gcc gee att gtg gge cag cct geg gtg aag att 912
Asn Gly Gly Leu Asn Ala Ala Ile Val Gly Gln Pro Ala Val Lys Ile
290 295 300
gcg gag atg gcc gge atc age gta cct ggt gaa acc aaa atc ctg att 960
Ala Glu Met Ala Gly Ile Ser Val Pro Gly Glu Thr Lys Ile Leu Ile
305 310 315 320
ggc gaa gtt gaa cgg gtc gat gaa tca gaa cct ttc gect cat gaa aaa 1008
Gly Glu Val Glu Arg Val Asp Glu Ser Glu Pro Phe Ala His Glu Lys
325 330 335
ctg tcg ccg aca ctg geg atg tac cgt get aaa gat tat cag gat gcc 1056
Leu Ser Pro Thr Leu Ala Met Tyr Arg Ala Lys Asp Tyr Gln Asp Ala
340 345 350
gtc agc aaa gcg gag aaa ctg gtg gecg atg gge ggt att ggt cat acg 1104
Val Ser Lys Ala Glu Lys Leu Val Ala Met Gly Gly Ile Gly His Thr
355 360 365
tca tge ctg tat acc gac cag gac aat cag aca gcg cge gtg cac tat 1152
Ser Cys Leu Tyr Thr Asp Gln Asp Asn Gln Thr Ala Arg Val His Tyr
370 375 380
ttt ggc gac aag atg aaa aca gcc cge att ctg atc aac acg cca gct 1200
Phe Gly Asp Lys Met Lys Thr Ala Arg Ile Leu Ile Asn Thr Pro Ala
385 390 395 400
tct cag gge ggt att ggt gat tta tat aac ttc aaa ctc gece cct tet 1248
Ser Gln Gly Gly Ile Gly Asp Leu Tyr Asn Phe Lys Leu Ala Pro Ser
405 410 415
ctg aca ctg ggt tgt ggt tcc tgg gge ggt aac tce att tct gaa aac 1296
Leu Thr Leu Gly Cys Gly Ser Trp Gly Gly Asn Ser Ile Ser Glu Asn
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420 425 430
gtg ggg ccc aaa cat ctc atc aac aag aaa acc gtc gct aag cga gct 1344
Val Gly Pro Lys His Leu Ile Asn Lys Lys Thr Val Ala Lys Arg Ala
435 440 445
gaa aat atg ttg tgg cat aaa ctt ccg aag tcc att tac ttt cgt cgc 1392
Glu Asn Met Leu Trp His Lys Leu Pro Lys Ser Ile Tyr Phe Arg Arg
450 455 460
ggc tct tta ccc att geg ctt gaa gag atc gec act gac ggt gecc aaa 1440
Gly Ser Leu Pro Ile Ala Leu Glu Glu Ile Ala Thr Asp Gly Ala Lys
465 470 475 480
cge geg ttt gtg gtg act gac cge tte ctg ttt aac aac ggt tat gcce 1488
Arg Ala Phe Val Val Thr Asp Arg Phe Leu Phe Asn Asn Gly Tyr Ala
485 490 495
gat cag gtc acc cge gtt tta aaa tct cac ggec atc gaa acc gaa gtt 1536
Asp Gln Val Thr Arg Val Leu Lys Ser His Gly Ile Glu Thr Glu Val
500 505 510
ttc ttt gag gtt gaa gcg gat ccc acc tta age atc gtg cgt aaa ggt 1584
Phe Phe Glu Val Glu Ala Asp Pro Thr Leu Ser Ile Val Arg Lys Gly
515 520 525
gca gaa cag atg aac agc ttt aag cca gac gtg atc atc geec ctg gge 1632
Ala Glu Gln Met Asn Ser Phe Lys Pro Asp Val Ile Ile Ala Leu Gly
530 535 540
gge ggt tcg ccg atg gat gea geec aaa atc atg tgg gtc atg tat gag 1680
Gly Gly Ser Pro Met Asp Ala Ala Lys Ile Met Trp Val Met Tyr Glu
545 550 555 560
cat cca gaa acc cat ttt gaa gag ctg gca ctg cgg ttt atg gat att 1728
His Pro Glu Thr His Phe Glu Glu Leu Ala Leu Arg Phe Met Asp Ile
565 570 575
cgc aaa cgt atc tat aag ttc cct aaa atg gge gtg aaa gecg cge atg 1776
Arg Lys Arg Ile Tyr Lys Phe Pro Lys Met Gly Val Lys Ala Arg Met
580 585 590
gtg gcc att acg aca acc tca gge aca ggt tca gaa gtg acg cct ttt 1824
Val Ala Ile Thr Thr Thr Ser Gly Thr Gly Ser Glu Val Thr Pro Phe
595 600 605
gce gtg gta acg gat gac gecg acc gga cag aaa tac ccg ctg gee gat 1872
Ala Val Val Thr Asp Asp Ala Thr Gly Gln Lys Tyr Pro Leu Ala Asp
610 615 620
tat gcg ctg acg ccg gat atg get atc gtt gat gee aac ctg gte atg 1920
Tyr Ala Leu Thr Pro Asp Met Ala Ile Val Asp Ala Asn Leu Val Met
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625 630 635 640
gat atg cca cgt tca ctt tgt gcec ttc gge ggt ctg gat geg gtg acg 1968
Asp Met Pro Arg Ser Leu Cys Ala Phe Gly Gly Leu Asp Ala Val Thr
645 650 655
cac gcg ctg gaa gece tat gtg tce gtt ctg gec aat gaa tac tce gat 2016
His Ala Leu Glu Ala Tyr Val Ser Val Leu Ala Asn Glu Tyr Ser Asp
660 665 670
ggt cag gcc ctg cag geg ctt aag ctg ctt aaa gag aac tta ccg gcg 2064
Gly Gln Ala Leu Gln Ala Leu Lys Leu Leu Lys Glu Asn Leu Pro Ala
675 680 685
agt tat gca gaa ggt gca aaa aat ccg gtt gece cgt gaa cgt gta cat 2112
Ser Tyr Ala Glu Gly Ala Lys Asn Pro Val Ala Arg Glu Arg Val His
690 695 700
aat gcc gee acc atc gee ggt ate gee ttt get aac gee tte cte ggg 2160
Asn Ala Ala Thr Ile Ala Gly Ile Ala Phe Ala Asn Ala Phe Leu Gly
705 710 715 720
gtt tgt cac tca atg gcg cat aag ctt gge tct gag ttc cat att cct 2208
Val Cys His Ser Met Ala His Lys Leu Gly Ser Glu Phe His Ile Pro
725 730 735
cat gga ctg gct aac tcg ctg ctg att tcc aac gtt att cge tat aac 2256
His Gly Leu Ala Asn Ser Leu Leu Ile Ser Asn Val Ile Arg Tyr Asn
740 745 750
gcc aat gac aac cct act aag caa acc gca ttc age cag tac gat cgt 2304
Ala Asn Asp Asn Pro Thr Lys Gln Thr Ala Phe Ser Gln Tyr Asp Arg
755 760 765
cce cag geg cgt cgt cgt tat get gaa att geg gat cat ctt ggt cte 2352
Pro Gln Ala Arg Arg Arg Tyr Ala Glu Ile Ala Asp His Leu Gly Leu
770 775 780
acc gecg acg gge gac cge act gee cag aaa att gag aag ctg ctg gta 2400
Thr Ala Thr Gly Asp Arg Thr Ala Gln Lys Ile Glu Lys Leu Leu Val
785 790 795 800
tgg ctg gat gag atc aaa acg gaa ctg ggt att ccg gca tcg att cgt 2448
Trp Leu Asp Glu Ile Lys Thr Glu Leu Gly Ile Pro Ala Ser lle Arg
805 810 815
gaa gcc ggt gtg cag gag gca gac ttc ctg gecg aaa gtc gat aaa ctg 2496
Glu Ala Gly Val Gln Glu Ala Asp Phe Leu Ala Lys Val Asp Lys Leu
820 825 830
gcg gat gat gce ttt gat gac cag tgt act gge geg aat cca cgt tat 2544
Ala Asp Asp Ala Phe Asp Asp Gln Cys Thr Gly Ala Asn Pro Arg Tyr

57



CN 101490251 B

FF

.l

x

21/54 T

ccg

Pro

cge
Arg
865
cag
Gln

ctg
Leu
850
aaa

Lys

cct

Pro

<210>30

<211>895
<212>PRT

835
att gcc
Ile Ala

ttt gte
Phe Val

gtc agt
Val Ser

gaa
Glu

gag
Glu

gac
Asp
885

ctc

Leu

ccg
Pro
870
agc

Ser

aaa
Lys
855
tte
Phe

aaa

Lys

840
cag

Gln

gce
Ala

gCcg
Ala

<213>Pantoea ananatis(GEE R H)

<400>30

Met
1

Lys
Ala
Leu
Lys
65

Lys
Thr
Thr
Lys
Ala

145
Gly

Ala
Lys
Ile
Ala
50

Val
Asp
Tle
Thr
Thr
130

Thr

Ala

Val Thr

Ala Gln
20

Phe Arg

35

Lys Met

Ile Lys

Glu Lys

Thr Ile
100

Asn Pro

115

Arg Asn

Asn Lys

Pro Lys

Asn

Gln

Ala

Ala

Asn

Thr

85

Ala

Thr

Gly

Ala

Asp
165

Val Ala Glu

Glu

Ala

Val

His

70

Cys

Glu

Ser

Ile

Ala

150
Ile

Phe
Ala
Ala
55

Phe
Gly
Pro
Thr
Ile

135

Ile

Ala
Leu
40

Glu
Ala
Val
Ile
Ala
120
Phe

Ile

Gly

ctg

Leu

agt
Ser

gCcg
Ala

Leu
Asn
25

Ala
Ser
Ser
Leu
Gly
105
Ile
Ser

Val

Trp

58

atg
Met

gce
Ala

aag

Lys
890

Asn
10

Phe
Ala
Gly
Glu
Asp
90

Leu
Phe
Pro

Leu

Ile
170

Leu
gce
Ala
875

aaa

Lys

Ala

Ser

Ala

Met

Tyr

75

Thr

Ile

Lys

His

Gln

155
Asp

gac
Asp
860

gag
Glu

gct
Ala

Leu

Gln

Gly
60

Ile
Asp
Cys
Ala
Pro
140

Ala

Ala

845
agc

Ser

gct
Ala

aaa

Lys

Val
Gln
Ala
45

Ile
Tyr
Asp
Gly
Leu
125
Arg

Ala

Pro

tac

Tyr

gce
Ala

aaa

Lys

Glu
Gln
30

Arg
Val
Asn
Thr
Ile
110
Ile
Ala

Ile

Ser

tac

Tyr

cag
Gln

gce

Ala
895

Arg
15

Val
Ile
Glu
Ala
Phe
95

Val
Ser
Lys

Ala

Val
175

gg8a
Gly

gct
Ala

880
tag

Val

Asp

Pro

Asp

Tyr

80

Gly

Pro

Leu

Asp

Ala

160
Glu

2592

2640

2688
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Leu Ser Asn

Thr
Ala
Ala
225
Asp
Ala
Leu
Asn
Ala
305
Gly
Leu
Val
Ser
Phe
385
Ser
Leu
Val
Glu
Gly

465
Arg

Gly
Ile
210
Asp
Asn
Val
Leu
Gly
290
Glu
Glu
Ser
Ser
Cys
370
Gly
Gln
Thr
Gly
Asn
450

Ser

Ala

Gly
195
Gly
Val
Gly
Tyr
Gln
275
Gly
Met
Val
Pro
Lys
355
Leu
Asp
Gly
Leu
Pro
435
Met

Leu

Phe

Gln
180

Pro

Val

Val
Asp
260
Gly
Leu
Ala
Glu
Thr
340

Ala

Tyr

Gly

Gly

420

Leu

Pro

Val

Leu

Gly

Gly

Arg

Tle

245

Ala

Gln

Asn

Gly

Arg

325

Leu

Glu

Thr

Met

Tle

405

Cys

His

Trp

Ile

Val

Met
Met
Ala
Ala
230
Cys
Val
Glu
Ala
Ile
310
Val
Ala
Lys
Asp
Lys
390
Gly
Gly
Leu
His
Ala

470
Thr

His
Val
Gly
215
Val
Ala
Arg
Leu
Ala
295
Ser
Asp
Met
Leu
Gln
375
Thr
Asp
Ser
Ile
Lys
455

Leu

Asp

His
Lys
200
Asn
Ala
Ser
Glu
Ser
280
Ile
Val
Glu
Tyr
Val
360
Asp
Ala
Leu
Trp
Asn
440
Leu

Glu

Arg

Pro
185
Ala
Thr
Ser
Glu
Arg
2065
Ala
Val
Pro
Ser
Arg
345
Ala
Asn
Arg
Tyr
Gly
425
Lys
Pro
Glu

Phe

59

Asp
Ala
Pro
Ile
Gln
250
Phe
Val
Gly
Gly
Glu
330
Ala
Met
Gln
Ile
Asn

410
Gly

Lys

Ile

Leu

Ile
Tyr
Val
Leu
2356
Ser
Ala
Gln
Gln
Glu
315
Pro
Lys
Gly
Thr
Leu
395
Phe
Asn
Thr
Ser
Ala

475
Phe

Asn
Ser
Val
220
Met
Val
Ser
Asn
Pro
300
Thr
Phe
Asp
Gly
Ala
380
Ile
Lys
Ser
Val
Ile
460

Thr

Asn

Leu
Ser
205
Tle
Ser
Ile
His
Ile
285
Ala
Lys
Ala
Tyr
Ile
365
Arg
Asn
Leu
Tle
Ala
445
Tyr

Asp

Asn

Ile
190
Gly

Asp

Val

Gly

270

Ile

Val

Ile

His

Gln

350

Gly

Val

Thr

Ala

Ser

430

Phe

Gly

Gly

Leu

Lys

Glu

Thr

Val

255

Gly

Leu

Lys

Leu

Glu

335

Asp

His

His

Pro

Pro

415

Glu

Arg

Arg

Ala

Tyr

Ala

Pro

Thr

Phe

240

Asp

Tyr

Lys

Tle

Ile

320

Lys

Ala

Thr

Tyr

Ala

400

Ser

Asn

Ala

Arg

Lys

480
Ala
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Asp
Phe
Ala
Gly
545
His
Arg
Val
Ala
Tyr
625
Asp
His
Gly
Ser
Asn
705
Val
His
Ala

Pro

Thr
785

Gln
Phe
Glu
530
Gly
Pro
Lys
Ala
Val
610
Ala
Met
Ala
Gln
Tyr
690
Ala
Cys
Gly
Asn
Gln

770
Ala

Val
Glu
515
Gln
Ser
Glu
Arg
Ile
595
Val
Leu
Pro
Leu
Ala
675
Ala
Ala
His
Leu
Asp
755

Ala

Thr

Thr
500
Val
Met
Pro
Thr
Tle
580
Thr
Thr
Thr
Arg
Glu
660
Leu
Glu
Thr
Ser
Ala
740
Asn

Arg

Gly

485

Glu
Asn
Met
His
565

Tyr

Thr

Pro
Ser
645
Ala
Gln
Gly
Tle
Met
725

Asn

Pro

Asp

Val

Ala

Ser

Asp

550

Phe

Lys

Thr

Asp

Asp

630

Leu

Tyr

Ala

Ala

Ala

710

Ala

Ser

Thr

Arg

Arg

Leu
Asp
Phe
535
Ala
Glu
Phe
Ser
Ala
615
Met
Cys
Val
Leu
Lys
0695
Gly
His
Leu
Lys
Tyr

775
Thr

790v95

Pro
520
Lys
Ala
Glu
Pro
Gly
600
Thr
Ala
Ala
Ser
Lys
680

Asn

Tle

Leu
Gln
760
Ala

Ala

Ser
505
Thr
Pro
Lys
Leu
Lys

585
Thr

Ile

Phe

Val

665

Leu

Pro

Ala

Leu

Ile

745

Thr

Glu

Gln

60

490
His

Leu
Asp
Ile
Ala
570
Met
Gly
Gln
Val
Gly
650
Leu
Leu
Val
Phe
Gly
730
Ser
Ala

Ile

Lys

Gly
Ser
Val
Met
5H5hH
Leu

Gly

Ser

Asp
635
Gly
Ala
Lys
Ala
Ala
715
Ser
Asn
Phe

Ala

Ile

Ile
Ile
Tle

540
Trp

Val
Glu
Tyr
620
Ala
Leu
Asn
Glu
Arg
700
Asn
Glu
Val
Ser
Asp
780

Glu
800

Glu
Val
525
Ile
Val
Phe
Lys
Val
605
Pro
Asn
Asp
Glu
Asn
685
Glu
Ala
Phe
Ile
Gln
765
His

Lys

Thr
510
Arg
Ala
Met
Met
Ala
590
Thr
Leu
Leu
Ala
670
Leu
Arg
Phe
His
Arg
750
Tyr

Leu

Leu

495
Glu

Lys
Leu
Tyr
Asp
575
Arg
Pro
Ala
Val
Val
655
Ser
Pro
Val
Leu
Ile
735
Tyr
Asp

Gly

Leu

Val
Gly
Gly
Glu
560
Tle
Met
Phe
Asp
Met
640
Thr
Asp
Ala
His
Gly
720
Pro
Asn
Arg

Leu

Val
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Trp Leu Asp

Glu Ala Gly

Ala Asp Asp
835
Pro Leu Ile
850
Arg Lys Phe
865
Gln Pro Val

<210>31
<211>69
<212>DNA
213> AL

{220>
<223>5|¥IP26

<400>31

tgcacaataa tgttgtatca accaccatat cgggtgactt atcagaaaaa ctcatcgagc

atcaaatga

<210>32
<211>64
<212>DNA
213> AL

{220>
{223>5|¥p27

<400>32

gcaacatttt ccccgeecgtec agaaacgacg gggcagagat tecgttgtgte tcaaaatctce

gtat

<210>33
<211>24
<212>DNA

Glu

Val

820

Ala

Ala

Val

Ser

Ile
805
Gln
Phe
Glu

Glu

Asp
885

Lys

Glu

Asp

Leu

Pro

870

Ser

Thr

Ala

Asp

855
Phe

Lys

Glu
Asp
Gln
840
Gln

Ala

Ala

Leu
Phe
825
Cys
Leu

Ser

Ala

61

Gly Ile Pro
810
Leu Ala Lys

Thr Gly Ala

Met Leu Asp
860
Ala Ala Glu
875
Lys Lys Ala
890

Ala

Val

Asn

845

Ser

Ala

Lys

Ser
Asp
830
Pro
Tyr

Ala

Lys

Ile
815
Lys
Arg
Tyr

Gln

Ala
895

Arg

Leu

Tyr

Gly

Ala
880

60
69

60
64
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213> N LY

<220
<223>5|¥P28

<400>33
aatcccgete tttcataaca ttat 24

<210>34
<211>23
<212>DNA
213> AL

{220>
<223>5|¥P29

<400>34
attaatcgca ggggaaagca ggg 23

<210>35
<211>42
<212>DNA
213> N L1

{220
<223>5|¥P30

<400>35
atcatgcaaa gaggtgtgcec gtggtaaagg aacgtaaaac cg 42

<210>36
{211>42
<212>DNA
213> AL

{220>
<223>5|4pP31

<400>36
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atcatgcaaa gaggtgtgcc gtggtaaagg aacgtaaaac cg 42

<210>37
<211>30
<212>DNA
213> N LI

{220>
<223>5|4P32

<400>37
gttggatcet gacatgecte tcccegageaa 30

<210>38
211>24
<212>DNA
213> AL

<220
<223>5|¥P33

<400>38
ccacggcaca cctctttgea tgat 24

<210>39
<211>61
<212>DNA
213> AL

{220>
<223> 5| P34

<400>39
ttcacctttce ctcetgttta ttcttattac ccctgaagee tgetttttta tactaagttg 60
g 61

<210>40
<211>64
<212>DNA
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213> N LY

<220
<223>5|¥P35

<400>40
acatgttggg ctgtaaattg cgcattgaga tcattccgect caagttagta taaaaaagct 60
gaac 64

<210>41
211>21
<212>DNA
213> AL

{220>
<223>5| P36

<400>41
ttgctgtaag ttgtgggatt c 21

<210>42
<211>20
<212>DNA
213> N L1

{220>
{223>5|4P37

<400>42
tccaggttee cactgattte 20

<210>43
<211>64
<212>DNA
213> AL

<220>
<223>5|4P38
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<400>43
gtttctcaag attcaggacg gggaactaac tatgaatgaa gcctgetttt ttatactaag 60
ttgg 64

<210>44
<211>64
<212>DNA
213> N LI

{220>
<223>5|41P39

<400>44
tcagctttcect tcgtggtcat ttttatattc cttttgeget caagttagta taaaaaagct 60
gaac 64

<210>45
<211>20
<212>DNA
213> NI

<220
<223>5|¥P40

<400>45
tggtcgtgat tagcecgtggte 20

<210>46
<211>20
<212>DNA
213> AL

(220>
<223> 5| P41

<400>46
cacatgcacc ttcgegtcett 20

<210>47
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<211>64
<212>DNA

213> N THY

<220>

<223>5|¥p42

<400>47

ccgecaggega ctgacgaaac ctcgetcecegg cggggteget caagttagta taaaaaagcet

gaac

<210>48
<211>64
<212>DNA

213> AN

220>

<223>5|¥)p43

<400>48

tgccecgaact tgccatgete cagtcetectt cttetgaget gtttecttet agacggcecaa

tget

<210>49
<211>1968
<212>DNA

213> N T

220>

{223>E 4 cat K FIPL J5 B+ DNA i B

<400>49

ccgecaggega
gaacgagaaa
cagactacat
ggtattagtg
cgggettttt
tattcaggcg

ccgecectgee

ctgacgaaac
cgtaaaatga
aatactgtaa
acctgtaaca
tctgtgttaa
tagcaccagg

actcatcgca

ctcgetecegg
tataaatatc
aacacaacat
gactgcagtg
gcttcecgacga
cgtttaaggg
gtactgttgt

cggggteget
aatatattaa

atgcagtcac
gtcgaaaaaa
atttctgcca
caccaataac

aattcattaa

66

caagttagta
attagatttt
tatgaatcaa
aaagcccgea
ttcatccget
tgccttaaaa

gcattctgece

taaaaaagct
gcataaaaaa
ctacttagat
ctgtcaggtg
tattatcact
aaattacgcc

gacatggaag

60
64

60
64

60

120
180
240
300
360
420



67

CN 101490251 B r?'l— yu %EC 30/54 7T
ccatcacaga cggcatgatg aacctgaatc gccagcecggcea tcagcacctt gtcecgecttge 480
gtataatatt tgcccatggt gaaaacgggg gcgaagaagt tgtccatatt ggceccacgttt 540
aaatcaaaac tggtgaaact cacccaggga ttggctgaga cgaaaaacat attctcaata 600
aaccctttag ggaaataggc caggttttca ccgtaacacg ccacatcttg cgaatatatg 660
tgtagaaact gccggaaatc gtcgtggtat tcactccaga gecgatgaaaa cgtttcagtt 720
tgctcatgga aaacggtgta acaagggtga acactatccc atatcaccag ctcaccgtcet 780
ttcattgcca tacggaattc cggatgagca ttcatcaggce gggcaagaat gtgaataaag 840
gccggataaa acttgtgett atttttettt acggtcttta aaaaggecgt aatatccage 900
tgaacggtct ggttataggt acattgagca actgactgaa atgcctcaaa atgttcttta 960
cgatgccatt gggatatatc aacggtggta tatccagtga tttttttcte cattttaget 1020
tccttagete ctgaaaatct cggatccgat atctagetag agegeccggt tgacgetget 1080
agtgttacct agecgatttgt atcttactge atgttacttc atgttgtcaa tacctgtttt 1140
tcgtgegact tatcaggetg tctacttate cggagatcca caggacgggt gtggtegeca 1200
tgatcgcgta gtcgatagtg gctccaagta gcecgaagcecgag caggactggg cggeggecaa 1260
agcggtcecgga cagtgectecg agaacgggtg cgecatagaaa ttgcatcaac gcecatatageg 1320
ctagcagcac gccatagtga ctggecgatge tgtcggaatg gacgatatcce cgcaagagge 1380
ccggecagtac cggcataacc aagcctatge ctacagcatc cagggtgacg gtgeccgagga 1440
tgacgatgag cgcattgtta gatttcatac acggtgectg actgegttag caatttaact 1500
gtgataaact accgcattaa agcttatcga tgataagctg tcaaacatga gaattcgaaa 1560
tcaaataatg attttatttt gactgatagt gacctgttcg ttgcaacaaa ttgataagca 1620
atgctttttt ataatgccaa cttagtataa aaaagcagge ttcaagatct tcacctacca 1680
aacaatgccce ccctgcaaaa aataaattca tataaaaaac atacagataa ccatctgegg 1740
tgataaatta tctctggcgg tgttgacata aataccactg gcggtgatac tgagcacatc 1800
agcaggacgc actgaccacc atgaaggtga cgctcttaaa aattaagccce tgaagaaggg 1860
cagcattcaa agcagaaggc tttggggtgt gtgatacgaa acgaagcatt ggccgtctag 1920
aaggaaacag ctcagaagaa ggagactgga gcatggcaag ttcgggea 1968
<210>50
<211>4971
<212>DNA
<213>DNA T B
<400>50
aatctgatcc ttcactgece gtgecacgget ctcattttecg acaaacggea gegtgatget 60
gctgatagtg acgggaaatt gtgacattac tgegtgtecet aataccteeg cagttattge 120
cgtaccatca gaaatataaa aaacgtggcg atcaacagca ttatccattt tgttcttcece 180
gtgatgcaga cataattcta tgaaagcata aattaaaaac gcacagaagc gtagaacgtt 240
atgtctggtt tataaaatga accttcaatt ttatttttta tgaaaacagc atttcatttt 300
tatggtttcg tttataccga tggtttatgt ggaaattgtc gaagagagca gatttgegeca 360
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acgctgggat
ttcatccggt
tatcacaaaa
tcaagttagt
aattagattt
ctatgaatca
aaaagcccge
attcatccgce
ctgccttaaa
agcattctgce
atcagcacct
ttgtccatat
acgaaaaaca
gccacatctt
agcgatgaaa
catatcacca
cgggcaagaa
aaaaaggccg
aatgcctcaa
atttttttet
gagcgcececegg
catgttgtca
acaggacggg

gcaggactlgg
attgcatcaa

ggacgatatc
ccagggtgac
gactgcgtta
gtcaaacatg
gttgcaacaa
cttcaagatc
catacagata
ggcggtgata
aaattaagcc
aacgaagcat
gttcgggcac
tggaacagca
acgatgcctt
cgggetttat

cagtcttaaa
taaatatgca
ggattgttcg
ataaaaaagc
tgcataaaaa
actacttaga
actgtcaggt
ttattatcac
aaaattacgc
cgacatggaa
tgtcgeettg
tggccacgtt
tattctcaat
gcgaatatat
acgtttcagt
gctcaccgte
tgtgaataaa
taatatccag
aatgttcttt
ccattttage
ttgacgctge
atacctgttt
tgtggtcgee
geggeggeea
cgcatatagce
ccgcaagagg
ggtgcegagg
gcaatttaac
agaattcgaa
attgataagc
ttcacctacc
accatctgeg
ctgagcacat
ctgaagaagg
tggecegtceta
aacatcgacg
gggcattaag
aagccaaagc

cgctcaggga

aagtaaaaaa
aagataaatg
atgtccaaca
tgaacgagaa
acagactaca
tggtattagt
gecgggetttt
ttattcaggc
ccegececetge
gccatcacag
cgtataatat
taaatcaaaa
aaacccttta
gtgtagaaac
ttgctcatgg
tttcattgcee
ggccggataa
ctgaacggtc
acgatgccat
ttccttaget
tagtgttacc
ttcgtgegac
atgatcgcgt
aagcgglegg
gctagcagea
ccecggeagta
atgacgatga
tgtgataaac
atcaaataat
aatgecttttt
aaacaatgcc
gtgataaatt
cagcaggacg
gcagcattca
gaaggaaaca
cgtaagcget
attgtgacag
acgcaaatcc

atggcgcecgea

atatatttgc
cgcagaaatg
atggctcgta
acgtaaaatg
taatactgta
gacctgtaac
ttctgtgtta
gtagcaccag
cactcatcgce
acggcatgat
ttgccecatgg
ctggtgaaac
gggaaatagg
tgcecggaaat
aaaacggtgt
atacggaatt
aacttgtget
tggttatagg
tgggatatat
cctgaaaatce
tagcgatttg
ttatcaggcet
agtcgatagt
acagtgctcce
cgccatagtg
ccggecataac
gcgeattgtt
taccgcatta
gattttattt
tataatgcca
ccecectgeaaa
atctctggeg
cactgaccac
aagcagaagg
gctcagaaga
ttaccggcege
gcattccggg
gccatattcet

ccgacggtaa
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ttgaacgatt
tgtttctcaa
accgectggtg
atataaatat
aaacacaaca
agactgcagt
agcttcgacg
gcgtttaagg
agtactgttg
gaacctgaat
tgaaaacggg
tcacccaggg
ccaggttttce
cgtcgtggta
aacaagggtg
ccggatgage
tatttttett
tacattgagc
caacggtggt
tcggatccga
tatcttactg
gtctacttat
ggctccaagt
gagaacgggt
actggecgatg
caagcctatg
agatttcata
aagcttatcg
tgactgatag
acttagtata
aaataaattc
gtgttgacat
catgaaggtg
ctttggggtg
aggagactgg
agaatttatc
cggttctatce
ggccegteat
accggeggtce

caccgttttt
accgttcatt
ctttggtcge
caatatatta
tatgcagtca
ggtcgaaaaa
aatttctgcce
gcaccaataa
taattcatta
cgccagegge
ggcgaagaag
attggctgag
accgtaacac
ttcactccag
aacactatcc
attcatcagg
tacggtcttt
aactgactga
atatccagtg
tatctagcta
catgttactt
ccggagatcce
agcgaagcga
gcgcecatagaa
ctgtcggaat
cctacagcat
cacggtgceccet
atgataagct
tgacctgtte
aaaaagcagg
atataaaaaa
aaataccact
acgctcttaa
tgtgatacga
agcatggcaa
gttcatttce
ctgeectgttt

gaacagggcg
tgtatggcct

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
2700
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gtagcggacc
tceegetgat
aggaagtgga
atatcgaaga
caggccceggt
cacagcccge
acgcagcggc
tcaatgcgcee
ctttaatggce
tgcacggcegt
gtgcgegttt
tcattcatgt
ttcaggcgga
glgcagagtg
aagcgtgega
acaatgcaat
cgctcaatceg
tgcectgegge
gcgacggeag
atgtcaaaat
tgttctacga
ttgccegeegg
cattgcagga
aagaaaaagt
aagccatgceca
cgggegtaat
ttetttgtet
accagcgtct
agcgtaatca
cctggttaag
ggggttatgt
aacgccgeat
gtagttttte
taaaaaaagc
aagcgcatga
ttttaggatg
ggacaataat

agagatcgcc

gggtgcegact
ttgcatcact
cacctacggce
actcccgeag
gtggatagac
tatggcagaa
gatgattaac
cgcacgggtg
gctgggceatg
gcgcagceacce
tgatgaccgg
cgatatcgac
tgttgatgac
gcaccagttg
tccgttaage
tatcaccacc
cccacgeceag
gattggcget
cctgatgatg
cattctgatg
gcaaggegtt
attcggcectce
aatcatcaat
ttacccgatg
aaacacaact
gacccacgtt
gccgattcag
ggagcagatg
gtccgatcecg
cctggetgaa
gatccccgaa
aatatctttt
gattaccacg
cactacctct
tcgttcacct
ctgcaataaa
atcttttttg
gctgtaatac

aacctggtga
ggtcaggttc
atctctatcc
gtcatgagcg
attcctaagg
aaagccegeceg
gctgecaaac
cgtgaactgg
ttgccaaaag
aactatattt
gcgattggea
cgtgcagagce
gtgctggcege
gtagcggatt
cattacggcce
gacgttggtce
tggctgacct
gcgetggega
aatattcagg
aacaacgaag
tttgcegeca
gaaacctgtg
cgeecetggee
gtgccegecag
catgacaacg
tgtggeettt
gacagcgaca
ataagccaaa
acgatgttta
ctgaagaaat
gatgaaactt
cttaacaaaa
atatgttcag
tccagcecgata
aaacgttcat
atatcttcca
cgtccggtaa
cageccttett

ccgecattge
ccgecetegat
ccatcaccaa
atgcctteceg
atgtgcaaac
cceeegecett
gceeggtget
cggagaaagc
cgcatcecgtt
tgcaggaggce
aaaccgagca
tgggtaaaat
agttgatccc
tgcagcgtga
tgatcaacgc
agcatcagat
ccggtggget
acccggatcg
agatggcgac
cgetgggget
cctatcecggg
atttgaataa
cggegetgat
glgcggegaa
taattctgga
ttgcceegeeg
aaagccatat
tcgataagct
acaagatcgc
aaaataaatc
attcaatctc
acttttgtat
gatatttata
atgaatgatg
cggacattgce
cttcacgget
tttttatata

catccagggce
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cgatgegegg
gatcggcacc
acacaactat
cattgcgcaa
ggcagttttt
tagcgaagaa
ttatctgggce
gcaactgcecct
gtcgetgggt
ggatttgttg
gttctgteceg
caagcagccg
gctggtggaa
gtttcecgtgt
cgttgcecgee
glggaccgeg
gggcacgatg
caaagtgttg
cgccagtgaa
ggtgcatcag
caaaatcaac
cgaagccgat
ccatgtgcegce
tactgaaatg
gctcaccgtt
cgcttttaac
ctggctactg
ggaagatgtc
ggtgtttttt
cceggeggeg
ttcacagaca
tttacctgag
ttttgecgacce
cggegettte
aaccacacag
gctaatattt

gccagcectea

acgggeggtt

ctggactcca
gacgccttcce
ctggtcagac
tcaggccgcece
gagattgaaa
agcattcgtg
ggeggtgtga
accaccatga
atgctgggga
atagtgctcg
aatgccaaaa
cacgtggcga
gcgcaaccge
ccaatcccga
tgtgtcgatg
caagcttatc
ggttttggce
tgtttctceg
aatcagctgg
caacagagtc
tttatgcaga
ccgecaggett
attgatgccg
gtgggggaat
cgcaaccatce
gttgaaggca
gtcaatgacg
gtgaaagtgc
cagtaacaaa
tttagtcgee
tcctgegtta
gtagttcgceg
cgtttacggce
agcacgacat
gcatcgtgaa
tcgecegecege
tccatacggce

a

2760
2820
2880
2940
3000
3060
3120
3180
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
4971
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<210>51
<211>3786
<212>DNA
<213>DNAF B
<400>51
aaatgtgctt atttaataat taatttatat atttaatgca ttaattctta acattaattg 60
atcaataata ttcaccaaat caatatcaaa aaaaatcgca aaacatataa ttcaatacaa 120
atcatcagga taggttttge aacgecgtgea ttttgtccee ttttteccteg ttgattagat 180
gcaaaaattt atgctgaaat atgtcaaccg atgaaaagcg tcggtagtta agcagaaatt 240
aatatcgett actttaacca ccgcagcaca attagctaat tttacggatg cagaactcac 300
gctggegete aagttagtat aaaaaagectg aacgagaaac gtaaaatgat ataaatatca 360
atatattaaa ttagattttg cataaaaaac agactacata atactgtaaa acacaacata 420
tgcagtcact atgaatcaac tacttagatg gtattagtga cctgtaacag actgcagtgg 480
tcgaaaaaaa aagcccgecac tgtcaggtge gggetttttt ctgtgttaag cttcgacgaa 540
tttctgecat tcatccgett attatcactt attcaggegt agcaccagge gtttaaggge 600
accaataact gccttaaaaa aattacgccc cgcececctgeca ctcatcgeag tactgttgta 660
attcattaag cattctgccg acatggaagce catcacagac ggcatgatga acctgaatcg 720
ccagcggcat cagcaccttg tcgecttgeg tataatattt gecccatggtg aaaacggggg 780
cgaagaagtt gtccatattg gccacgttta aatcaaaact ggtgaaactc acccagggat 840
tggctgagac gaaaaacata ttctcaataa accctttagg gaaataggec aggttttcac 900
cgtaacacgc cacatcttge gaatatatgt gtagaaactg ccggaaatcg tcgtggtatt 960
cactccagag cgatgaaaac gtttcagttt gctcatggaa aacggtgtaa caagggtgaa 1020
cactatccca tatcaccagce tcaccgtcett tcattgccat acggaattcc ggatgagcat 1080
tcatcaggcg ggcaagaatg tgaataaagg ccggataaaa cttgtgetta tttttettta 1140
cggtctttaa aaaggccgta atatccaget gaacggtctg gttataggta cattgagcaa 1200
ctgactgaaa tgcctcaaaa tgttctttac gatgecattg ggatatatca acggtggtat 1260
atccagtgat ttttttctcc attttagett ccttagetece tgaaaatctc ggatccgata 1320
tctagcetaga gegeceggtt gacgetgeta gtgttaccta gegatttgta tecttactgea 1380
tgttacttca tgttgtcaat acctgttttt cgtgecgactt atcaggetgt ctacttatcce 1440
ggagatccac aggacgggtg tggtcgecat gatcgegtag tcgatagtgg ctccaagtag 1500
cgaagcgage aggactggge ggeggecaaa geggteggac agtgetecga gaacgggtge 1560
gcatagaaat tgcatcaacg catatagcge tagcagcacg ccatagtgac tggegatget 1620
gtcggaatgg acgatatccc gcaagaggcec cggcecagtacce ggcataacca agectatgece 1680
tacagcatcc agggtgacgg tgccgaggat gacgatgage gecattgttag atttcataca 1740
cggtgcectga ctgegttage aatttaactg tgataaacta ccgcattaaa gettatcgat 1800
gataagctgt caaacatgag aattcgaaat caaataatga ttttattttg actgatagtg 1860
acctgttcgt tgcaacaaat tgataagcaa tgctttttta taatgccaac ttagtataaa 1920
aaagcaggct tcaagatctt cacctaccaa acaatgcccce cctgcaaaaa ataaattcat 1980
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ataaaaaaca tacagataac catctgcggt gataaattat ctctggeggt gttgacataa 2040
ataccactgg cggtgatact gagcacatca gcaggacgca ctgaccacca tgaaggtgac 2100
gctcttaaaa attaagccct gaagaaggge agcattcaaa gcagaagget ttggggtgtg 2160
tgatacgaaa cgaagcattg gccgtctaga aggaaacagce taaggaccca aaccatgagce 2220
cagcaagtca ttattttcga taccacattg cgcgacggtg aacaggegtt acaggcaagce 2280
ttgagtgtga aagaaaaact gcaaattgcg ctggcecccttg agegtatggg tgttgacgtg 2340
atggaagtcg gtttcccegt ctettegeeg ggegattttg aatcggtgea aaccatcgece 2400
cgccaggtta aaaacagceccg cgtatgtgeg ttagectcget gegtggaaaa agatatcgac 2460
gtggeggeeg aatccctgaa agtcgecgaa gecttecgta ttcatacctt tattgecact 2520
tcgccaatge acatcgcecac caagcetgege agcecacgetgg acgaggtgat cgaacgeget 2580
atctatatgg tgaaacgcgc ccgtaattac accgatgatg ttgaattttc ttgcgaagat 2640
gcegggegta cacccattge cgatctggeg cgagtggteg aageggegat taatgeceggt 2700
gccaccacca tcaacattce ggacaccgtg ggetacacca tgecgtttga gttegecgga 2760
atcatcagcg gcctgtatga acgegtgect aacatcgaca aagccattat ctccgtacat 2820
acccacgacg atttgggecet ggeggtegga aactcactgg cggeggtaca tgecggtgea 2880
cgccaggtgg aaggcgcaat gaacgggatc ggegagegtg ccggaaactg ttccecectggaa 2940
gaagtcatca tggcgatcaa agttcgtaag gatattctca acgtccacac cgccattaat 3000
caccaggaga tatggcgcac cagccagtta gttagccaga tttgtaatat geccgatcccg 3060
gcaaacaaag ccattgttgg cagcggegea ttcgcecacact cctecggtat acaccaggat 3120
ggcgtgetga aaaaccgega aaactacgaa atcatgacac cagaatctat tggtctgaac 3180
caaatccagc tgaatctgac ctctcgttcg gggegtgegg cggtgaaaca tcgecatggat 3240
gagatggggt ataaagaaag tgaatataat ttagacaatt tgtacgatge tttcctgaag 3300
ctggecggaca aaaaaggtca ggtgtttgat tacgatctgg aggegetgge cttecateggt 3360
aagcagcaag aagagccgga gcatttecegt ctggattact tcagcgtgea gtetggetet 3420
aacgatatcg ccaccgccge cgtcaaactg gectgtggeg aagaagtcaa agcagaagcec 3480
gccaacggta acggtccggt cgatgecgte tatcaggcaa ttaaccgcecat cactgaatat 3540
aacgtcgaac tggtgaaata cagcctgacc gccaaaggece acggtaaaga tgegetgggt 3600
caggtggata tcgtcgetaa ctacaacggt cgecgettee acggegtetg cetggetace 3660
gatattgtcg agtcatctge caaagccatg gtgecacgttc tgaacaatat ctggegtgec 3720
gcagaagtcg aaaaagagtt gcaacgcaaa gctcaacaca acgaaaacaa caaggaaacc 3780
gtgtga 3786
<210>52
<211>2942
<212>DNA
<213>DNA T Bt
<400>52
gtgcctetgg cggatgtacg tttgtcatga gtctcacget caagttagta taaaaaagcet 60
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gaacgagaaa cgtaaaatga tataaatatc aatatattaa attagatttt gcataaaaaa 120
cagactacat aatactgtaa aacacaacat atgcagtcac tatgaatcaa ctacttagat 180
ggtattagtg acctgtaaca gactgcagtg gtcgaaaaaa aaagcccgea ctgtcaggtg 240
cgggettttt tetgtgttaa gettcgacga atttcectgeca ttcatcecget tattatcact 300
tattcaggcg tagcaccagg cgtttaaggg caccaataac tgccttaaaa aaattacgcce 360
ccgecectgee actcatcgea gtactgttgt aattcattaa geattctgee gacatggaag 420
ccatcacaga cggcatgatg aacctgaatc gccagcecggceca tcagcacctt gtcgecttge 480
gtataatatt tgcccatggt gaaaacgggg gcgaagaagt tgtccatatt ggceccacgttt 540
aaatcaaaac tggtgaaact cacccaggga ttggctgaga cgaaaaacat attctcaata 600
aaccctttag ggaaataggc caggttttca ccgtaacacg ccacatcttg cgaatatatg 660
tgtagaaact gccggaaatc gtcgtggtat tcactccaga gcgatgaaaa cgtttcagtt 720
tgctcatgga aaacggtgta acaagggtga acactatccc atatcaccag ctcaccgtct 780
ttcattgcca tacggaattc cggatgagca ttcatcaggce gggcaagaat gtgaataaag 840
gccggataaa acttgtgett atttttettt acggtcttta aaaaggecgt aatatccage 900
tgaacggtct ggttataggt acattgagca actgactgaa atgcctcaaa atgttcttta 960
cgatgccatt gggatatatc aacggtggta tatccagtga tttttttcte cattttaget 1020
tccttagete ctgaaaatct cggatccgat atctagetag agegeceggt tgacgetget 1080
agtgttacct agcgatttgt atcttactge atgttacttc atgttgtcaa tacctgtttt 1140
tcgtgegact tatcaggetg tctacttatc cggagatcca caggacgggt gtggtcgeca 1200
tgatcgcgta gtcgatagtg gctccaagta gcecgaagcegag caggactggg cggeggecaa 1260
agcggtcgga cagtgetceccg agaacgggtg cgecatagaaa ttgecatcaac gcecatatageg 1320
ctagcagcac gccatagtga ctggcgatge tgtcggaatg gacgatatcc cgcaagaggce 1380
ccggecagtac cggcataacc aagcctatge ctacagcatc cagggtgacg gtgccgagga 1440
tgacgatgag cgcattgtta gatttcatac acggtgcctg actgegttag caatttaact 1500
gtgataaact accgcattaa agcttatcga tgataagctg tcaaacatga gaattcgaaa 1560
tcaaataatg attttatttt gactgatagt gacctgttcg ttgcaacaaa ttgataagca 1620
atgetttttt ataatgccaa cttagtataa aaaagcagge ttcatagaca ttcgecttct 1680
tccggtttat tatgttttaa ccacctgecc gtaaacctgg agaaccatcg ctctagaagg 1740
aaacagctat gtttcaaaaa gttgacgecct acgetggega ccecgattett acgettatgg 1800
agcgttttaa agaagaccct cgcagegaca aagtgaattt aagtatcggt ctgtactaca 1860
acgaagacgg aattattcca caactgcaag ccgtggegga ggcecggaageg cgectgaatg 1920
cgcagcecteca tggegetteg ctttatttac cgatggaagg gettaactge tatcgecatg 1980
ccattgcgee getgetgttt ggtgeggacce atccggtact gaaacaacag cgegtageaa 2040
ccattcaaac ccttggegge tcecggggcat tgaaagtggg cgeggattte ctgaaacget 2100
acttcccgga atcaggegte tgggtcageg atcctacctg ggaaaaccac gtagcaatat 2160
tcgeecgggge tggattcgaa gtgagtactt acccctggta tgacgaageg actaacggeg 2220
tgcgetttaa tgacctgttg gegacgetga aaacattacce tgecccgecagt attgtgttge 2280
tgcatccatg ttgccacaac ccaacgggtg ccgatctcac taatgatcag tgggatgegg 2340
tgattgaaat tctcaaagcc cgcecgagetta ttccattcecct cgatattgee tatcaaggat 2400
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ttggtgccegg
ccgetetggt
gactttctgt
caacagttcg
tgctgaatga
gcattctgge
atttcgatta
aggttgaccg
tcgeegggtt

aa

<210>53

<211>891
<212>PRT
213> 3BIK

—+

I

<400>53
Met Ala
1

Lys

Val

Lys Ala

Ile Phe
35

Lys

Lys

Ala
50
Val

Leu

Lys Ile

65
Lys

Asp Glu

Thr Tle Thr

Thr Thr Asn
115
Thr Arg
130

Thr

Lys

Ala
145
Gly

Asn

Ala Pro

tatggaagag
gagcaattcg
tatgtgtgaa
ccgcaactac
cgaggcattg
aatgcgtcag
tctgcttaat
actacgtgaa

aaatacggca

i)
W

Thr Asn Va
Gln
20

Arg

Arg Gl

Ala Al

Met Ala Va
Hi
70

Cy

Lys Asn
Thr
85
Ala

Lys

Tle
100

Pro

Gl

Thr Se

Asn Ala 11

Ala Al
15
Asp Le

165

Lys

gatgcctacg
ttctcgaaaa
gatgccgaag
tccageccege
aaagccagct
gaattggtga
cagcgeggea
gaatttggtg

aatgtacaac

1 Ala Glu

u Tyr Ala

Ala Leu
40

Glu

a

Ala
55
Phe

1

Ala

S

s Gly Val

u Pro Ile

Thr Ala
120
Phe

r

Ile
135

e

a Ile

0

u Ile Gly

ctattcgcecge
ttttcteect
ccgetggeeg
cgaattttgg
ggctlggegga
aggtattaag
tgttcagtta
tctatcteat
gtgtggcaaa

[ (Shigella flexneri)

Asn Ala
10

Phe

Leu

Ser Thr

25
Ala

Ala Ala

Ser Gly Met

Glu Tyr
75
Glu

Ser

Ser
90
Ile

Leu
Gly Ile
105
Ile

Phe Lys

Ser Pro His

Val Gln
155

Asp

Leu

Ile
170

Trp

73

cattgccagce
ttacggcgag
cgtactgggg
tgcgeaggtlg
agtagaagag
cacagagatg
taccggttta
cgccageggt
ggcgtttget

Leu Val Glu

Gln Glu Gln
30
Ala
45
Gly Ile Val
60
Ile

Tyr Asn

Asp Asp Thr
Ile
110

Ile

Cys Gly

Leu
125
Arg

Ser

Pro Ala

140

Ala Ala Ile

Gln Pro Ser

gctggattac
cgegteggeg
caattgaaag
gtggctgceag
atgcgtactc
ccagaacgca
agtgccgetce
cgcatgtgtg
gcggtgatgt

Arg Val
15
Val Asp

Ile Pro

Glu Asp

Ala Tyr
80
Phe Gly
95
Val Pro

Ser Leu

Lys Asp

Ala Ala
160
Val Glu

175

2460
2520
2580
2640
2700
2760
2820
2880
2940
2942
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Leu Ser Asn

Thr
Ala
Ala
225
Asp
Ser
Leu
Asn
Ala
305
Gly
Leu
Val
Ser
Phe
385
Ser
Leu
Val
Glu
Gly

465
Arg

Gly
Ile
210
Asp
Asn
Val
Leu
Gly
290
Glu
Glu
Ser
Glu
Cys
370
Gly
Gln
Thr
Gly
Asn
450

Ser

Ala

Gly
195
Gly
Ile
Gly
Tyr
Gln
275
Ala
Leu
Val
Pro
Lys
355
Leu
Gln
Gly
Leu
Pro
435
Met

Leu

Leu

Ala
180

Pro

Val

Val
Asp
260
Gly
Leu
Ala
Thr
Thr
340

Ala

Tyr

Gly

Gly

420

Leu

Pro

Ile

Leu

Gly

Gly

Arg

Tle

245
Ala

Asn
Gly
Val
325
Leu
Glu
Thr
Met
Tle
405
Cys
His
Trp

Ile

Val

Met
Met
Ala
Ala
230
Cys
Val
Glu
Ala
Phe
310
Val
Ala
Lys
Asp
Lys
390
Gly
Gly
Leu
His
Ala

470
Thr

His
Val
Gly
215
Val
Ala
Arg
Leu
Ala
295
Ser
Asp
Met
Leu
Gln
375
Thr
Asp
Ser
Ile
Lys
455

Leu

Asp

His

Lys

200

Asn

Ala

Ser

Glu

280

Ile

Val

Glu

Tyr

Val

360

Asp

Ala

Leu

Trp

Asn

440

Leu

Asp

Arg

Pro
185
Ala
Thr
Ser
Glu
Arg
2065
Ala
Val
Pro
Ser
Arg
345
Ala
Asn
Arg
Tyr
Gly
425
Lys
Pro
Glu

Phe

74

Asp
Ala
Pro
Val
Gln
250
Phe
Val
Gly
Glu
Glu
330
Ala
Met
Gln
Ile
Asn

410
Gly

Lys

Val

Leu

Ile
Tyr
Val
Leu
2356
Ser
Ala
Gln
Gln
Asn
315
Pro
Lys
Gly
Pro
Leu
395
Phe
Asn
Thr
Ser
Ile

475
Phe

Asn
Ser
Val
220
Met
Val
Thr
Asp
Pro
300
Thr
Phe
Asp
Gly
Ala
380
Ile
Lys
Ser
Val
Ile
460

Thr

Asn

Leu
Ser
205
Tle
Ser
Val
His
Val
285
Ala
Lys
Ala
Phe
Ile
365
Arg
Asn
Leu
Tle
Ala
445
Tyr

Asp

Asn

Ile
190
Gly

Asp

Val

Gly

270

Ile

Tyr

Ile

His

Glu

350

Gly

Val

Thr

Ala

Ser

430

Phe

Gly

Gly

Leu

Lys

Glu

Thr

Val

255

Gly

Leu

Lys

Leu

Glu

335

Asp

His

Ser

Pro

Pro

415

Glu

Arg

Arg

His

Tyr

Ala

Pro

Thr

Phe

240

Asp

Tyr

Lys

Tle

Ile

320

Lys

Ala

Thr

Tyr

Ala

400

Ser

Asn

Ala

Arg

Lys

480
Ala
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Asp
Phe
Ala
Gly
545
His
Arg
Ile
Ala
Tyr
625
Asp
His
Gly
Ser
Ser
705
Val
His
Ala

Pro

Ser
785

Gln
Phe
Glu
530
Gly
Pro
Lys
Ala
Val
610
Ala
Met
Ala
Gln
Tyr
690
Ala
Cys
Gly
Asn
Gln

770
Ala

Ile
Glu
515
Leu
Ser
Glu
Arg
Val
595
Val
Leu
Pro
Met
Ala
675
His
Ala
His
Leu
Asp
755

Ala

Pro

Thr
500
Val
Ala
Pro
Thr
Tle
580
Thr
Thr
Thr
Lys
Glu
660
Leu
Glu
Thr
Ser
Ala

740

Asn

Gly

485

Ser
Glu
Asn
Met
His
565

Tyr

Thr

Pro
Ser
645
Ala
Gln
Gly
Tle
Met
725

Asn

Pro

Asp

Val

Ala

Ser

Asp

550

Phe

Lys

Thr

Asp

Asp

630

Leu

Tyr

Ala

Ser

Ala

710

Ala

Ala

Thr

Arg

Arg
790

Leu

Asp

Phe

535

Ala

Glu

Phe

Ser

Ala

615

Met

Cys

Val

Leu

Lys

695

Gly

His

Leu

Lys

775
Thr

Pro
520
Lys
Ala
Glu
Pro
Gly
600
Thr
Ala
Ala
Ser
Lys
680

Asn

Tle

Leu
Gln
760
Ala

Ala

Ala
505
Thr
Pro
Lys
Leu
Lys

585
Thr

Ile

Phe

Val

665

Leu

Pro

Ala

Leu

Ile

745

Thr

Glu

Ala

75

490
Ala

Leu
Asp
Ile
Ala
570
Met
Gly
Gln
Val
Gly
650
Leu
Leu
Val
Phe
Gly
730
Cys
Ala

Ile

Lys

Ser
Val
Met
5H5hH
Leu

Gly

Ser

Asp
635
Gly
Ala
Lys
Ala
Ala
715
Ser
Asn
Phe

Ala

Ile
795

Val
Ile
Tle

540
Trp

Val

Glu

Tyr

620

Ala

Leu

Ser

Glu

Arg

700

Asn

Gln

Val

Ser

780
Glu

Glu
Val
525
Ile
Val
Phe
Lys
Val
605
Pro
Asn
Asp
Glu
Tyr
685
Glu
Ala
Phe
Ile
Gln
765
His

Lys

Thr
510
Arg
Ala
Met
Met
Ala
590
Thr
Leu
Leu
Ala
Phe
670
Leu
Arg
Phe
His
Arg
750
Tyr

Leu

Leu

495
Glu

Lys
Leu
Tyr
Asp
575
Lys
Pro
Ala
Val
Val
655
Ser
Pro
Val
Leu
Ile
735
Tyr
Asp

Gly

Leu

Val
Gly
Gly
Glu
560
Tle
Met
Phe
Asp
Met
640
Thr
Asp
Ala
His
Gly
720
Pro
Asn
Arg

Leu

Ala
800
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Trp Leu

Glu Ala

Ser Glu

Pro Leu
850

Glu
Gly
Asp

835
Ile

Ar g AspTyr

865
Ala Lys

<210>54

<211>891
{212>PRT
QIR IZES/RAFICHE (Yersinia pestis)

<400>54
Met Ala
1

Lys Lys

Lys Ile

Leu Ala

50
Lys Val
65

Thr Tle

Thr Thr

Lys Thr

130

Ala Thr
145

Ala

Val
Ala
Phe
35

Lys
Tle
Glu
Thr
Asn
115

Arg

Asn

Thr
Val
820
Ala
Ser

Val

Glu

Thr
Gln
20

Arg

Leu

Lys

Tle
100
Pro

Asn

Lys

Leu
805
Gln
Phe
Glu

Glu

Lys
885

Ala
Ala
Asn
Thr
85

Ala

Thr

Ala

Lys

Glu

Asp

Leu

Asp

870
Lys

Val

Glu

Ala

Val

His

70

Cys

Glu

Ser

Ile

Ala
150

Ala Glu

Ala Asp

Asp Gln
840

Lys Gln

855

Glu Thr

Ala Lys

Ala Glu

Tyr Ala

Ala Leu
40

Thr Glu

55

Phe Ala

Gly Ile

Pro Ile

Thr Ala
120

Ile Phe

135

Asp lle

Leu
Phe
825
Cys
Tle

Ala

Lys

Leu
Asn
25

Ala
Ser
Ser
Leu
Gly
105
Ile

Ser

Val

76

Gly
810
Leu
Thr
Leu

Ala

Ser
390

Asn

10

Phe

Ala

Gly

Glu

90

Leu

Phe

Pro

Leu

Ile

Ala

Gly

Leu

Lys

875
Ala

Glu

Ser

Ala

Met

Tyr

75

Glu

Ile

Lys

His

Gln
155

Pro

Asn

Ala

Asp

860
Lys

Leu
Gln
Asp
Gly
60

Ile
Asp
Cys
Ala
Pro

140
Ala

Lys
Val
Asn
845

Thr

Glu

Val
Glu
Ala
45

Ile

Tyr

Gly

Leu
125
Arg

Ala

Ser
Asp
830
Pro

Tyr

Ala

Ala
Gln
30

Arg
Val
Asn
Thr
Ile
110
Ile

Ala

Ile

Ile
815
Lys
Arg

Tyr

Ala

Arg
15

Val
Ile
Glu
Ala
Phe
95

Val
Ser

Lys

Ala

Arg

Leu

Tyr

Gly

Pro
880

Val

Asp

Pro

Asp

Tyr

80

Gly

Pro

Leu

Asp

Ala
160
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Gly

Leu

Thr

Ala

Ala

225

Asp

Ser

Leu

Asn

Ala

305

Gly

Leu

Val

Ser

Phe

385

Ser

Leu

Val

Glu

Gly

Ala
Ser
Gly
Tle
210
Asp
Asn
Val
Leu
Gly
290
Glu
Glu
Ser
Glu
Cys
370
Gly
Gln
Thr
Gly
Asn

450

Ser

Pro
Asn
Gly
195
Gly
Tle
Gly
Tyr
Gln
275
Gly
Met
Val
Pro
Lys
355
Leu
Asp
Gly
Leu
Pro
435

Met

Leu

Ala
Gln
180
Pro
Val
Lys
Val
Asp
260
Gly
Leu
Ala
Lys
Thr
340
Ala
Tyr
Lys
Gly
Gly
420
Lys

Leu

Pro

Asp

165

Leu

Gly

Gly

Arg

Ile

245

Ala

Lys

Asn

Gly

Val

325

Leu

Glu

Thr

Met

Ile

405

His

Trp

Ile

Ile

Met

Met

Ala

Val

230

Cys

Val

Glu

Ala

Ile

310

Val

Ala

Lys

Asp

Lys

390

Gly

Gly

Leu

His

Ala

Ile

His

Val

Gly

215

Val

Ala

Arg

Leu

Ala

295

Asp

Met

Leu

Gln

375

Thr

Asp

Ser

Ile

Lys

455

Leu

Gly
His
Lys
200
Asn
Ala
Ser
Glu
Lys
280
Ile
Val
Glu
Tyr
Val
360
Asp
Ala
Leu
Trp
Asn
440

Leu

Glu

Trp
Pro
185
Ala
Thr
Ser
Glu
Arg
2065
Ala
Val
Pro
Ser
Arg
345
Glu
Asn
Arg
Tyr
Gly
425
Lys
Pro

Glu

77

Ile
170
Asp
Ala
Pro
Ile
Gln
250
Phe
Val
Gly
Ser
Glu
330
Ala
Met
Gln
Ile
Asn
410
Gly
Lys

Lys

Val

Asp

Ile

Tyr

Val

Leu

235

Ser

Ala

Gln

Gln

Asn

315

Pro

Lys

Gly

Thr

Leu

395

Phe

Asn

Thr

Ser

Ala

Ala
Asn
Ser
Val
220
Met
Ile
Ser
Asp
Pro
300
Thr
Phe
Asn
Gly
Ala
380
Ile
Lys
Ser
Val
Ile

460
Thr

Pro
Leu
Ser
205
Val
Ser
Ile
His
Ile

285
Ala

Ala
Phe
Ile
365
Arg
Asn
Leu
Ile
Ala
445

Tyr

Asp

Thr
Ile
190
Gly
Asp
Lys
Val
Gly
270
Ile
Thr
Ile
His
Glu
350
Gly
Val
Thr
Ala
Ser
430

Lys

Phe

Val
175
Leu
Lys
Glu
Thr
Val
255
Gly
Leu
Lys
Leu
Glu
335
Glu
His
Lys
Pro
Pro
415
Glu
Arg

Arg

Ala

Glu

Ala

Pro

Thr

Phe

240

Asp

Tyr

Lys

Ile

Ile

320

Lys

Ala

Thr

Tyr

Ala

400

Ser

Asn

Ala

Arg

Lys
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465
Arg

Asp
Phe
Ala
Gly
545
His
Arg
Val
Ala
Tyr
625
Asn
His
Gly
Ser
Asn
705
Val
His
Ala

Pro

Ala
Gln
Phe
Glu
530
Gly
Pro
Lys
Ala
Val
610
Ala
Met
Ala
Gln
Tyr
690
Ala
Cys
Gly

Asn

Gln
770

Phe
Val
Glu
515
Gln
Ser
Glu
Arg
Ile
595
Val
Leu
Pro
Leu
Ala
675
Asn
Ala
His
Leu
Asp

755
Ala

Ile
Thr
500
Val
Met
Pro
Thr
Ile
580
Thr
Thr
Thr
Lys
Glu
660
Leu
Glu
Thr
Ser
Ala
740

Asn

Arg

Val
485
Ser
Glu
Asn
Met
His
565
Tyr
Thr
Asp
Pro
Ser
645
Ala
Gln
Gly
Ile
Met
725
Asn

Pro

Arg

470
Thr

Val

Ala

Ser

Asp

550

Phe

Lys

Thr

Asp

Asp

630

Leu

Tyr

Ala

Ala

Ala

710

Ala

Ala

Thr

Arg

Asp
Leu
Asp
Phe
535
Ala
Glu
Phe
Ser
Ala
615
Met
Cys
Val
Leu
Lys
0695
Gly
His

Met

Tyr
775

Arg
Lys
Pro
520
Lys
Ala
Glu
Pro
Gly
600
Thr
Ala
Ala
Ser
Lys
680
Asn
Ile
Lys
Leu
Gln

760
Ala

Tyr
Ser
505
Thr
Pro
Lys
Leu
Lys
H85H
Thr
Gly
Ile
Phe
Val
66H
Leu
Pro
Ala
Leu
Ile
745

Thr

Glu

78

Leu
490
His
Leu
Asp
Ile
Ala
570
Met
Gly
Gln
Val
Gly
650
Leu
Leu
Val
Phe
Gly
730
Ser

Ala

Ile

475
Phe

Gly
Ser
Val
Met
5HbhH
Leu
Gly
Ser
Lys
Asp
635
Gly
Ala
Lys
Ala
Ala
715
Ser
Asn

Phe

Ala

Asn

Ile

Ile

Ile

540

Trp

Arg

Val

Glu

Tyr

620

Ala

Leu

Asn

Glu

Arg

700

Asn

Glu

Val

Ser

Asp
780

Asn
Glu
Val
525
Ile
Val
Phe
Lys
Val
605
Pro
Asn
Asp
Glu
Phe
685
Glu
Ala
Phe
Ile
Gln

765
His

Gly
Thr
510
Arg
Ala
Met
Met
Ala
590
Thr
Leu
Leu
Ala
Tyr
670
Leu
Arg
Phe
His
Arg
750

Tyr

Leu

Tyr
495
Glu
Lys
Leu
Tyr
Asp
575
Lys
Pro
Ala
Val
Val
655
Ser
Pro
Val
Leu
Ile
735
Tyr

Asp

Gly

480
Ala

Val
Gly
Gly
Glu
560
Tle
Leu
Phe
Asp
Met
640
Thr
Asp
Ala
His
Gly
720
Pro
Asn

Arg

Leu
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Ser
785
Trp

Glu

Ser

Pro

Arg

865
Thr

Ala Pro
Leu Asp
Ala Gly
Glu Asp

835
Leu Ile

850
Glu Tyr

Ala Pro

<210>55

<211>891
<212>PRT
1> THEN R ER SCIC T (Erwinia carotovora)

<400>55

Met

1

Lys

Lys

Leu

65

Gln

Thr

Thr

Lys

Ala Val

Lys Ala

Ile Phe
35

Ala Lys

50

Val Ile

Asp Glu
Ile Thr
Thr Asn

115

Thr Arg
130

Gly
Glu
Val
820
Ala

Ser

Val

Thr
Gln
20

Arg
Met
Lys
Lys
Ile
100

Pro

Asn

Asp
Ile
805
Gln
Phe
Glu

Glu

Ala
885

Asn

Gln

Ala

Ala

Asn

Thr

85

Ala

Thr

Gly

Arg
790
Lys
Glu
Asp
Leu
Glu

870
Glu

Val

Glu

Ala

Val

His

70

Cys

Glu

Ser

Ile

Thr

Ala

Ala

Asp

Lys

855
Phe

Ala

Phe

Ala

Ala

55

Phe

Gly

Pro

Thr

Ile
135

Ala
Glu
Asp
Gln
840

Gln

Asp

Glu
Ala
Leu
40

Glu
Ala
Val
Ile
Ala

120
Phe

Gln Lys Ile

Leu
Phe
825
Cys
Ile

Arg

Thr

Leu
Thr
25

Ala
Ser
Ser
Leu
Gly
105

Ile

Ser

79

Gly
810
Leu
Thr

Leu

Glu

890

Asn
10

Tyr
Ala
Gly
Glu
Ser
90

Leu

Phe

Pro

795
Ile

Ala

Gly

Met

Glu
875

Ala

Thr

Ser

Met

75

Thr

Ile

His

Gln

Pro

Lys

Ala

Asp

860
Glu

Leu

Gln

Asp

Gly

60

Ile

Asp

Cys

Ala

Pro
140

Lys
Ala
Val
Asn
845

Thr

Val

Val
Glu
Ala
45

Ile
Tyr
Asp
Gly
Leu

125
Arg

Leu
Ser
Asp
830
Pro

Tyr

Ala

Glu
Gln
30

Arg
Val
Asn
Thr
Ile
110

Ile

Ala

Leu
Ile
815
Lys
Arg

Tyr

Ala

Arg
15

Val
Ile
Glu
Ala
Phe
95

Val

Ser

Lys

Ala
800
Arg
Leu
Tyr

Gly

Ala
880

Val

Asp

Pro

Asp

Tyr

80

Gly

Pro

Leu

Asn
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Ala Thr Asn

145
Gly

Leu
Thr
Ala
Ala
225
Asp
Ser
Met
Asn
Ala
305
Gly
Leu
Val
Ser
Phe
385
Ser
Leu

Val

Glu

Ala
Ser
Gly
Tle
210
Asp
Asn
Ala
Leu
Gly
290
Glu
Glu
Ser
Tle
Cys
370
Gly
Gln
Thr

Gly

Asn

Pro
Asn
Gly
195
Gly
Tle
Gly
Tyr
Lys
275
Ser
Met
Val
Pro
Lys
355

Leu

Asn

Leu

Pro
435
Met

Lys
Lys
Gln
180
Pro
Val
Lys
Val
Asp
260
Gly
Leu
Ala
Thr
Thr
340
Ala
Tyr
Met
Gly
Gly
420

Lys

Leu

Ala
Asp
165
Leu
Gly
Gly
Arg
Ile
245
Ala
Lys
Asn
Gly
Ala
325
Leu
Glu
Thr
Met
Ile
405
Cys
His

Trp

Ala
150
Ile
Met
Met
Ala
Ala
230
Cys
Val
Glu
Ala
Ile
310
Val
Ala
Lys
Asp
Lys
390
Gly
Gly

Leu

His

Asp
Ile
His
Val
Gly
215
Val
Ala
Arg
Leu
Asp
295
Thr
Asp
Met
Leu
Gln
375
Thr
Asp

Ser

Ile

Ile

Gly

His

200

Asn

Ala

Ser

Glu

His

280

Ile

Val

Glu

Tyr

Val

360

Asp

Ala

Leu

Trp

Asn

440

Leu

Val Leu Gln

Trp
Pro
185
Ala
Thr
Ser
Glu
Arg
265
Ala
Val
Pro
Ser
Arg
345
Ala
Asn
Arg
Tyr
Gly
425
Lys

Pro

80

Ile
170
Asp
Ala
Pro
Ile
Gln
250
Phe
Val
Gly
Ala
Glu
330
Ala
Met
Gln
Ile
Asn
410

Gly

Lys

155
Asp

Ile
Tyr
Val
Leu
235
Ser
Ala
Gln
Gln
Asn
315
Pro
Lys
Gly
Pro
Leu
395
Phe
Asn

Thr

Ser

Ala

Gln

Asn

Ser

Val

220

Met

Val

Thr

Gly

Pro

300

Thr

Phe

Asp

Gly

Glu

380

Ile

Lys

Ser

Val

Ile

Ala

Pro

Leu

Ser

205

Ile

Ser

Ile

His

Ile

285

Ala

Lys

Ala

Phe

Ile

365

Arg

Asn

Leu

Ile

Ala

445
Tyr

Ile
Ser
Ile
190
Gly
Asp
Lys
Val
Gly
270
Leu
Pro
Val
His
Asn
350
Gly
Val
Thr
Ala
Ser
430

Lys

Phe

Ala
Val
175
Leu
Lys
Glu
Thr
Val
255
Gly
Leu
Lys
Leu
Glu
335
Asp
His
Asn
Pro
Pro
415
Glu

Arg

Arg

Ala
160
Asp
Ala
Pro
Thr
Phe
240
Asp
Tyr
Lys
Ile
Ile
320
Lys
Ala
Thr
His
Ala
400
Ser
Asn

Ala

Arg
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Gly
465
Arg
Asp
Phe
Ala
Gly
545
His
Arg
Val
Ala
Tyr
625
Asn
His
Gly
Ser
Asn
705
Val
His

Ala

450

Ser
Ala
Gln
Phe
Glu
530
Gly
Pro
Lys
Ala
Val
610
Ala
Met
Ser
Gln
Tyr
690
Ala
Cys

Gly

Asn

Leu

Phe

Val

Glu

515

Gln

Ser

Thr

Arg

Ile

595

Val

Leu

Pro

Leu

Ala
675
Arg
Ala
His
Leu

Asp
755

Pro
Ile
Thr
500
Val
Met
Pro
Thr
Ile
580
Thr
Thr
Thr
Lys
Glu

660

Leu

Thr

Ser

Ala
740

Asn

Ile
Val
485
Ser
Glu
His
Met
His
565
Tyr
Thr
Asp
Pro
Ser
645

Ala

Gln

Ile
Met
725

Asn

Pro

Ala
470
Thr
Val
Ala
Ser
Asp

550
Phe

Thr
Asp
Asp
630
Leu
Tyr
Ala
Ala
Ala
710
Ala

Ala

Thr

455

Leu

Asp

Leu

Asp

Phe

535

Ala

Glu

Phe

Ser

Ala

615

Met

Cys

Val

Leu

695

Gly

His

Met

Lys

Glu

Arg

Lys

Pro

520

Ala

Glu

Pro

Gly

600

Thr

Ala

Ala

Ser

Lys

680

Asn

Ile

Lys

Leu

Gln
760

Glu
Phe
Gln
505
Thr
Pro
Lys
Leu
Lys
585
Thr
Gly
Ile
Phe
Val
665
Leu
Pro
Ala
Leu
Ile

745
Thr

81

Val
Leu
490
His
Leu
Asp
Ile
Ala
570
Met
Gly
Gln
Val
Gly
650
Leu
Leu
Val
Phe
Gly
730

Ser

Thr

Ala
475
Phe
Gly
Ser
Val
Met
5HbhH
Leu
Gly
Ser
Lys
Asp
635
Gly
Ala
Lys
Ala
Ala
715
Ser

Asn

Phe

460

Ser

Asn

Leu

Ile

Ile

540

Trp

Arg

Val

Glu

Tyr

620

Ala

Leu

Asn

Glu

700

Asn

Glu

Val

Ser

Asp
Asn
Glu
Val
525
Ile

Val

Phe

Val
605
Pro
Asn
Asp
Glu
Asn
685
Glu
Ala
Phe

Ile

Gln
765

Gly
Thr
510
Arg
Ala
Met
Met
Ala
590
Thr
Leu
Leu
Ala
Tyr

670

Leu

Phe
His
Arg

750
Tyr

Ala
Tyr
495
Glu
Lys
Leu
Tyr
Asp
575
Lys
Pro
Ala
Val
Val
655
Ser
Pro
Val
Leu
Ile
735

Tyr

Asp

Lys
480
Val
Val
Gly
Gly
Glu
560
Ile
Met
Phe
Asp
Met
640
Thr
Asp
Asp
His
Gly
720
Pro

Asn

Arg
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Pro

Thr
785
Trp

Glu

Ser

Pro

Arg

865
Lys

Gln
770
Ala

Leu

Ala

Glu

Leu

850

Lys

Ala

<210>56

<211>878
<212>PRT

Ala Arg
Pro Ser
Glu Glu
Gly Val
820
Asp Ala
835
Ile Ser

Phe Ser

Ala Lys

Arg

Asp

Ile

805

Gln

Phe

Glu

Glu

Thr
885

Arg
Arg
790
Lys
Glu
Asp

Leu

Glu
870
Gly

Tyr
775
Thr
Thr
Ala
Asp
Lys
855

Val

Lys

Ala

Ala

Glu

Asp

Gln

840
Gln

Lys

Glu Ile Ala

Gln

Leu

Phe

825

Cys

Ile

Thr

Ala

Lys
Gly
810
Leu
Thr
Leu

Glu

Ala
890

Ile
795
Ile
Ala
Gly
Leu
Thr

875
His

QI RAAZEYPTTIRHE (Salmonella typhimurium)

<400>56

Met
1
Lys
Lys
Leu
Lys
65
Lys

Thr

Thr

Ala

Lys

Tle

Ala

50

Val

Asp

Ile

Thr

Val Thr

Ala GIn
20

Phe Arg

35

Lys Met

Ile Lys
Glu Lys
Thr Ile

100

Asn Pro
115

Asn

Arg

Ala

Ala

Asn

Thr

85

Ala

Thr

Val

Glu

Ala

Val

His

70

Cys

Glu

Ser

Ala

Tyr

Ala

Ala

55

Phe

Gly

Pro

Thr

Glu

Ala

Leu

40

Glu

Ala

Val

Ile

Ala
120

Leu
Ser
25

Ala
Ser
Ser
Leu
Gly

105
Ile

82

Asn
10

Phe
Ala
Gly
Glu
Ser
90

Ile

Phe

Ala

Thr

Ala

Met

Tyr

75

Glu

Ile

Lys

Asp
780
Glu
Pro
Lys
Ala
Asp

860
Val

Leu

Gln

Asp

Gly

60

Ile

Asp

Cys

Ser

His
Lys
Ala
Val
Asn
845

Thr

Glu

Val

Glu

Ala

45

Ile

Tyr

Asp

Gly

Leu
125

Leu
Leu
Ser
Asp
830
Pro

Tyr

Pro

Glu

Gln
30
Arg

Val

Asn

Thr

Ile

110
Ile

Arg
Leu
Ile
815
Lys
Arg

Tyr

Val

Arg
15

Val
Ile
Glu
Ala
Phe
95

Val

Ser

Leu
Asn
800
Arg
Leu
Tyr

Gly

Ala
880

Val

Asp

Pro

Asp

Tyr

80

Arg

Pro

Leu
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Lys
Ala
145
Ala
Leu
Gly
Ala
Asp
225
Tyr
Ala
Arg
Ser
Ala
305
Thr
Thr
Ala
Tyr
Met
385
Ile

Cys

His

Thr
130
Thr
Arg
Ser
Ser
Tle
210
Ser
Arg
Tyr
Arg
Glu
290
Gly
Val
Leu
Glu
Thr
370
Lys
Gly

Gly

Leu

Arg

Asn

Arg

Asn

Arg

195

Gly

Asn

Gly

Leu

Pro

275

Arg

Phe

Val

Ala

Lys

355

Asp

Asn

Asp

Ser

Ile

Asn

Lys

Lys

Val

180

His

Gln

Ala

Asn

His

260

Glu

Ala

Ser

Asp

Met

340

Leu

Gln

Ala

Leu

Trp

420
Tyr

Ala
Ala
Ile
165
Asp
Gly
Ala
Ala
Leu
245
Met
Leu
Ile
Val
Glu
325
Tyr
Val
Asp
Arg
Tyr

405
Gly

Ile
Ala
150
Arg
Ala
Tyr
Thr
Cys
230
Cys
Arg
Lys
Val
Pro
310
Ser
Arg
Ala
Asn
Ile
390
Asn

Gly

Lys

Ile
135
Asp
Leu
Pro
Ser
Leu
215
Gly
Phe
Pro
Ala
Gly
295
Glu
Glu
Ala
Met
Gln
375
Leu
Phe

Asn

Thr

Phe
Ile
Ala
Pro
Cys
200
Arg
Leu
Cys
Asp
Val
280
Gln

Thr

Pro

Gly
360
Pro
Ile
Lys

Ser

Val

Ser Pro His

Val

Leu

Thr
Phe
265
Gln
Pro
Thr
Phe
Asp
345
Gly
Glu
Asn
Leu
Ile
425

Ala

83

Ser
Ser
170
Tyr
Gln
Val
Leu
Ser
250
Arg
Arg
Ala
Lys
Ala
330
Phe
Ile
Arg
Thr
Pro

410

Ser

Lys
155
Ile
Ile
Leu
Leu
Asp
235
Leu
Gln
Tyr
Tyr
Tle
315
His
Glu
Gly
Val
Pro
395
Pro

Glu

Arg

Pro
140
Ala
Asn
Pro
Gly
Met
220
Ala
Phe
His
Pro
Lys
300
Leu
Glu
Glu
His
Ala
380
Ala
Ser

Asn

Ala

Arg

Leu

Leu

Asp

Ser

205

Lys

Tyr

Val

Gly

Glu

285

Ile

Ile

Lys

Ala

Thr

365

Tyr

Ser

Leu

Val

Glu

Ala

Ser

Pro

Pro

190

Thr

Pro

Asn

Val

Gly

270

Ala

Gly

Leu

Val

350

Ser

Phe

Gln

Thr

Gly

430

Asn

Lys
Leu
Val
175
Ala
Leu
Leu
Leu
Asp
255
Tyr
Trp
Glu
Glu
Ser
335
Glu
Cys
Gly
Gly
Leu
415

Pro

Met

Glu
Pro
160
Glu
Thr
Ser
Tle
Cys
240
Ser
Met
Arg
Leu
Val

320

Pro

Leu
Gln
Gly
400
Gly

Lys

Trp
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His
Ala
465
Thr
Glu
Asp
Phe
Arg
545
Ile
Pro
Thr
Pro
Ile
625
Lys
Val
Tyr
Arg
Phe
705
His

Arg

Lys
450
Leu
Asp
Arg
Pro
Lys
530
Gly
Glu
Lys
Gly
Gln
610
Val
Gly
Leu
Phe
Leu
690
Leu

Ile

Ala

435

Leu
Asp
Arg
Arg
Thr
515
Pro
Glu
Glu
Met
Ser
595
Lys
Asp
Pro
Ala
Pro
675
His
Gly

Pro

Gln

Pro

Glu

Phe

Gly

500

Leu

Asp

Ile

Arg

Val

580

Lys

Tyr

Ala

Leu

Ser

660

Ala

Ser

Val

His

Ser
740

Val
Cys
485
Val
Ser
Val
Ile
Val
565
Lys
Leu
Pro
Asn
His
0645
Gln
Ser
Ala
Cys
Gly

725

Asn

Ser
Ile
470
Ser
Glu
Val
Ile
Gly
550
Arg
Ala
His
Leu
Leu
630
Arg
Ser
Tyr
Ala
His
710

Pro

Pro

Ile
455
Thr
Thr
Thr
Val
Ile
535
Ser
Phe
Lys
Arg
Ala
615
Val
Leu
Asp
His
Thr
695
Trp

Phe

Thr

440
Tyr

Asp
Thr
Glu
Arg
520
Ala
Cys
Met
Cys
Leu
600
Asp
Met
Thr
Gly
Glu
680
Ile
Met

Asn

Lys

Phe
Gly
Val
Val
505
Lys
Val
Thr
Thr
Ser
585
Arg
Tyr
Asp
His
Gln
665
Gly
Ala
Ala

Ala

Gln
745

84

Arg
His
Ser
490
Phe
Gly
Gly
Asn
Ser
570
Pro
Leu
Ala
Met
Ala

650
Ala

Pro
His
Arg

730
Val

Arg
Lys
475
Asp
Phe
Pro
Gly
His
5HbhH
Tyr
Ser
Cys
Val
Pro
635H
Met
Leu
Asn
Ile
Lys
715

Tyr

Ala

Gly
460
Arg
Arg
Glu
Glu
Val
540
Pro
Arg
Thr
Pro
Thr
620
Asn
Glu
Gln
Pro
Ala
700
Leu

Arg

Leu

445

Ser Leu

Ala Leu

Ser Leu

Val Glu
510

Leu Ala

525

Pro Arg

Glu Thr

Ile Tyr

Thr Thr
590

Thr Thr

605

Pro Asp

Thr Leu
Arg Ile
Ala Leu

670
Val Ala

685

Phe Ala
Pro Ala

His Ser

Ser Gln
750

Pro
Ile
Cys
495
Ala
Asn
Trp
Arg
Lys
575
Ser
Leu
Met
Thr
Val
655
Lys
Arg
Asn
Gln
Val

735
Tyr

Ile
Val
480
Ala
Ala
Ser
Thr
Leu
560
Phe
Gly
Leu
Ala
Arg
640
Ser
Glu
Glu
Ala
Leu
720

Arg

Leu
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Tyr Asn Phe

Ala
Leu
785
Ile
Lys
Arg

Tyr

Val
865

Arg
770
Cys
Arg
Leu
Tyr
Gly

850
Ala

<210>57

<211>867

755
Thr

His
Glu
Ser
Pro
835

Arg

Ala

{212>PRT
I FATE (Lactobacillus plantarum)

<400>57

Met
1

Asp
Tyr
Ala
Gly
65

Glu

Lys

Ile

Ile

Gln

Thr

Leu

50

Arg

Tyr

Glu

Val

Lys

Leu

Gln

35

Gly

Ile

Ala
115

Ala

Gly

Val

Ala

Glu

820

Leu

Asp

Pro

Thr

Val

20

Ala

Asn

Val

Trp

100
Gly

Ala

Ile

Lys

805

Asp

Met

Phe

Lys

Glu

Gln

Gln

His

Val

Asn

85

Glu

Val

His

Arg

Gly

790

Val

Ala

Ser

Thr

Ala
870

Lys

Arg

Ile

Met

Glu

70

Ser

Glu

Thr

Arg
Pro
775
Ile
Gln
Phe
Glu
Glu

855
Glu

Asn

Ser

Asp

55

Asp

Met

Gln

Pro

Trp
760
Arg
Lys
Glu
Asp
Leu
840

Gly

Lys

Gln

Lys

Asp

40

Leu

Lys

Arg

Leu

Val
120

Pro

Lys

Ala

Ala

Asp

825

Lys

Glu

Lys

Thr
Lys
25

Leu
Ala
Ala
His
Met

105
Thr

85

Ala Glu

Tyr Lys

Asp Leu

795

Asp Phe
810

Gln Cys

Gln Ile

Val Ala

Ala Lys
875

Ser Lys
10
Ala Leu

Cys Glu
Lys Leu
Ile Lys

75
Asp Lys
90

Glu Ile

Asn Pro

Arg

Leu

780

Leu

Thr

Leu

Ala

860
Lys

Val

Ala

Lys

Ala

60

Asn

Thr

Ala

Thr

Ser
765
Val
Tle
Ala
Gly
Leu

845

Ser

Thr

Ile

Val

45

Val

Ile

Val

Glu

Ser
125

Ile

Pro

Pro

His

Ala

830
Asp

Ala

Asp
Leu
30

Ala
Glu
Tyr
Gly
Pro

110
Thr

Pro

Val

Lys

Val

815

Asn

Thr

Asp

Glu
15

Lys
Val
Glu
Ala
Val
95

Val

Thr

Arg
Ala
Ser
800
Asp
Pro

Tyr

Val

Val

Ser

Ala

Thr

Ser

80

Tle

Gly

Val
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Phe
Phe
145
Arg
Ile
Asp
Ala
Pro
225
Ile
Asn
Phe
Leu
Val
305
Asp
Gly
Val
Leu
Asp
385
Ile

Asn

Asn

Lys
130
His
Glu
Glu
Val
Tyr
210
Thr
Val
Ser
Ile
Ser
290
Ala
Val
Tle
Tyr
Leu
370
Asp
Leu

Asn

Ser

Thr

Pro

Ala

His

Ala

195

Ser

Tyr

Leu

Ala

Arg

275

Asp

Gly

Ala

Lys

Lys

355

His

Ala

Val

Met

Ile

Leu

Gln

Ile

Pro

180

Thr

Ser

Val

Ser

Ile

260

Leu

Ala

Lys

Lys

Tyr

340

Ala

Tyr

Leu

Asn

Ala

420

Ser

Ile
Ala
Lys
165
Ser
Tle
Gly
Glu
Lys
245
Ile
Gly
Val
Thr
Asp
325
Pro
Asp
Gly
Val
Thr
405

Pro

His

Ser
Gln
150
Ala
Ile
Leu
Lys
Lys
230
Thr
Asp
Cys
Ile
Ala
310
Cys
Leu
Ser
Gly
Lys
390
Pro

Ser

Asn

Leu
135
Lys
Ala
Glu
Ala
Pro
215
Thr
Phe
Lys
Tyr
Asp
295
Tyr
Arg
Ser
His
Leu
375
Glu
Ser

Leu

Val

Lys
Cys
Gly
Ala
Thr
200
Ala
Ala
Asp
Glu
Tyr
280
Pro
Gln
Val
Gly
Glu
360
Gly
Phe
Ser

Thr

Thr

Gly
Ser
Gly
Thr
185
Gly
Leu
Asp
Asn
Ile
265
Val
Asn
Tle
Leu
Glu
345
Ala
His
Gly
Val
Leu
425

Asp

86

Arg
Ser
Pro
170
Asp
Gly
Gly
Ile
Gly

250
Tyr

Arg

Ala

Tle

330

Ala

Thr

Leu

Gly

410

Gly

Met

Asn

Ala

155

Ala

Ala

Pro

Val

235

Met

Ala

Pro

His

Gln

315

Ala

Leu

Phe

Ala

Gln

395

Gly

Thr

Asp

Thr
140
Ala
Asp
Leu
Ser
Gly
220
Gln
Ile
Glu
Lys
Thr
300
Met
Glu
Ser
Lys
Gly
380
Met
Leu

Gly

Leu

Ile

Ala

Ala

Met

Met

205

Pro

Ala

Cys

Val

Asp

285

Val

Ala

Ile

Pro

Arg

365

Tle

Pro

Gly

Ser

Ile

Val
Asp
Val
His
190
Val
Gly
Val
Ala
Lys
270
Val
Arg
Gly
Asn
Val
350
Ala
His
Ala
Asn
Tyr

430

Asn

Phe
Val
Leu
175
His
Thr
Asn
Asn
Ser
255
Ala
Gln
Gly
Leu
Gly
335
Leu
Asn
Thr
Cys
Ile
415

Gly

Ile

Gly
Met
160
Tyr
Thr
Ala
Gly
Asp
240
Glu
Glu
Ala
Pro
Lys
320
Val
Thr
Glu
Thr
Arg
400
Tyr

Gly

Lys
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Thr
Lys
465
Gly
Gly
Val
Thr
Ile
545
Trp
Lys
Lys
Val
Pro
625
Gln
Asp
Asp
Tyr
His
705

Gly

Pro

Val
450
Val
Ile
Tyr
Asp
Val
530
Ile
Leu
Phe
Val
Thr
610
Ile
Phe
Val
Phe
Leu
690
Asn

Ile

His

435
Ala

Tyr
Lys
Ala
Tle
515
Tyr
Ala
Phe
Leu
Thr
595
Pro
Thr
Val
Tle
Thr
675
Lys
Ala

Asn

Gly

Lys

Phe

Lys

Asp

500

Lys

Leu

Asp
580
Tyr

Asp

Glu

Thr

660

Arg

Ala

Ser

His

Leu
740

Arg
Glu
Val
485
Arg
Tle
Gly
Gly
Glu
565
Ile
Ile
Ala
Tyr
Thr
645
His
Gly
Ser
Thr
Ser

725
Ala

Arg
Arg
470
Phe
Val
Phe
Val
Gly
550
His
Arg
Gly
Val
Ala
630
Val
Ala
Trp
Tyr
Leu
710

Ile

Ile

Asn
455
Asn
Leu
Thr
Ser
Ala
535
Gly
Pro
Lys
Ile
Ile
615
Met
Pro
Thr
Ser
Asp
695
Ala

Ala

Ala

440

Asn
Ser
Val
Ala
Glu
520
Arg
Ser
Glu
Arg
Pro
600
Thr
Gln
Lys
Glu
Ile
680
Gly
Gly
His

Ile

Met
Val
Cys
Val
505
Val
Met
Ala
Ala
Thr
585
Thr
Asp
Pro
Arg
Ala
665
Gln

Asp

Met

Thr
745

87

Gln
Arg
Asp
490
Leu
Glu
Lys
Met
Ser
570
Tyr
Thr
Ser
Asp
Thr
650
Tyr
Ala
Lys
Ala
Leu

730
Tyr

Trp
Tyr
475
Pro
Asn
Pro
Ala
Asp
5HbhH
Phe
Lys
Ser
Lys
Ile
635H
Thr
Val
Leu
Met
Phe
715

Gly

Pro

Val
460
Leu
Gly
Lys
Asn
Phe
540
Ala
Leu
Val
Gly
Thr
620
Ala
Ala
Ser
Gln
Ala
700
Ala

Gly

Gln

445

Glu
Met
Arg
Pro
H25
Lys
Ala
Gly
Pro
Thr
605
His
Ile
Trp
Thr
Leu
0685
Arg
Asn

Glu

Val

Met
His
Val
Thr
510
Ser
Pro
Lys
Ala
Val
590
Gly
Val
Val
Thr
Met
670
Ala
Glu
Ala

Phe

Val
750

Pro
Met
Glu
495
Asp
Thr
Asp
Gly
Lys
575
Ser
Ser
Lys
Asp
Gly
655
Ala
Phe
Lys
Phe
Asn

735
Arg

Pro
Ala
480
Phe
Pro
Asp
Thr
Met
560
Gln
Glu
Glu
Tyr
Pro
640

Leu

Ser

Met
Leu
720

Leu

Tyr
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Asn

Asn

Pro

785

Ile

Arg

Leu

Ile

Thr
865

Ala
Thr
770
Gly
Asp
Val
Ala
Ser

850
Glu

<210>58

<211>903
<212>PRT

Glu
755
Ala
Lys
Leu
Glu
Tyr
835

Glu

Lys

Ile Pro
Leu Ala
Thr Asp
Ala His

805
Lys Lys
820

Glu Asp

Leu Lys

Thr
Asp
Glu
790
Ser
His
Gln

Ala

Lys

Tyr

775

Glu

Met

Phe

Cys

Ile
855

1A ABRE (Lactococcus

<400>58

Met
1
Glu
Leu
Gln
Lys
65
Gly

Val

Asn

Ala

Glu

Val

Thr

50

His

Val

Tyr

Lys

Thr Lys Lys Ala

Lys

Lys

35

Gln

Ser

Val

Asn

Val
115

5
Ala Ala
20
Lys Ala

Val Asp

Leu Glu

Glu Asp
85

Ala Ile

100

Ala Gly

Lys

Gln

Thr

Leu

70

Lys

Lys

Ser

Ala

Phe

Ala

Ile

55

Ala

Asp

Asn

Val

Leu
760
Ala

Leu

Asp

Asp

Thr

840
Ile

Ala Met
Asn Ile
Lys Glu
Val Thr

810
Ala Thr
825

Thr Ala

Glu Arg

lactis)

Pro

Gln

Ala

40

Val

His

Thr

Asp

Glu
120

Ala Ala
10
Glu Val

25
Val Leu

Ala Ala
Glu Ala
Lys Asn
90
Lys Thr

105
Ile Ala

88

Trp

Ala

Ser

795

Leu

Val

Asn

Glu

Lys

Val

Lys

Met

Val

75

His

Val

Ser

Pro
Arg
780
Leu
Ser
Asp

Pro

Trp
860

Lys

Ala

Phe

Ala

60

Asn

Phe

Gly

Pro

Lys
765
Ala
Val
Leu
Glu
Arg

845
Asp

Val

Tyr

Glu

45

Leu

Glu

Ala

Val

Leu
125

Tyr

Leu

Lys

Leu
830
Glu

Gly

Leu

Thr
30
Gly

Ala

Thr

Ser

Ile

110
Gly

Asn
Gly
Ala
Ala
8156
Ala

Pro

Gln

Ser

15

Asp
Tyr
Ala
Gly
Glu
95

Ala

Val

His
Leu
Tyr
800
Asn
Glu

Leu

Gly

Ala

Gln

Thr

Ser

Arg

80

Ser

Glu

Leu
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Ala

Ser

145

Pro

Ala

Val

Ala

225

Tyr

Leu

Ala

Thr

Ser

305

Pro

Asn

Asn

Ile

Leu

385

Ala

Ser

Ile

Gly
130
Leu
Gln
Ala
Pro
Thr
210
Ser
Val
Ser
Val
Gln
290
Phe
Val
Val
Ile
Tyr
370
Leu
Met

Arg

Tyr

Ile

Leu

Ala

Ile

Ser

195

Tle

Gly

Asp

Lys

Ile

275

Gly

Val

Ala

Pro

Gly

355

Lys

Ala

Asp

Ile

Thr

Val

Thr

Gln

Glu

180

Leu

Leu

Asn

Ala

Arg

260

Ala

Phe

Gly

340

Glu

Ser

Asp

Leu
420

Pro
Ala
Lys
165
Ala
Asp
Ala
Pro
Thr
245
Phe
Ala
Tyr
Val
Arg
325
Asp
Ala
Glu
Gln
Pro
405

Val

Ala

Thr
Lys
150
Cys
Gly
Met
Thr
Ser
230
Ala
Asp
Ser
Met
Glu
310
Ser
Lys
Leu
Thr
Gly
390
Phe

Asn

Met

Thr
135
Thr
Ser
Ala
Thr
Gly
215
Leu
Asn
Asn
Ile
Val
295
Arg
Gly
Asp
Ser
Arg
375
Ala
Val

Gln

Arg

Asn

Arg

Ser

Pro

Thr

200

Gly

Gly

Ile

Gly

Tyr

280

Pro

Ala

Gln

Val

Ser

360

Glu

Gly

Lys

Pro

Pro

Pro Thr Ser

Asn
His
Glu
185
Ala
Pro
Val
Asp
Met
265
Asp
Lys
Gly
Trp
Leu
345
Glu
Glu
His
Glu
Asp
425

Ser

89

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

Ser

Leu

Ile
155
Ala
Phe
Ile
Met
Ala
235
Ala
Cys
Phe
Asp
Gly
315
Ala
Phe
Leu
Ile
Ala
395
Gly

Ile

Thr

Thr
140
Val
Lys
Ile
Gln
Val
220
Gly
Val
Ala
Val
Tyr
300
Phe
Glu
Glu
Ser
Glu
380
Ala
Ile

Gly

Leu

Ala

Phe

Tle

Gln

Asn

205

Asn

Asn

Glu

Thr

Ala

285

Lys

Gly

Gln

Leu

Pro

365

Tle

Ile

Lys

Gly

Gly

Ile

Ala

Val

Trp

190

Arg

Ala

Gly

Asp

Glu

270

Ala

Val

Ala

Asp

350

Leu

Val

Gln

Val

Val

430
Thr

Phe
Phe
Tyr
175
Ile
Gly
Ala
Ala
Leu
255
Asn
Met
Ile
Thr
Gly
335
Lys
Leu
Arg
Ile
Glu
415

Gly

Gly

Lys
His
160
Asp
Glu
Ile
Leu
Val
240
Leu
Ser
Pro
Glu
Gly

320
Val

Ser
Ser
Gly
400
Ala

Asp

Ser
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Trp
Asn
465
Leu
Glu
Val
Pro
Thr
545
Pro
Lys
Leu
Lys
Lys
625
Val
Pro
Glu
Asp
Asp
705

Asn

Gly

Gly
450
Val
Pro
Leu
Lys
Thr
530
Leu
Asp
Ile
Ser
Phe
610
Ala
Thr
Leu
Phe
Ala
690
Tyr

Leu

Gln

435
Lys

Lys
Lys
Pro
Phe
515
Gln
Ser
Thr
Gly
Asp
595
Val
Gln
Pro
Ala
Val
675
Met
Thr

Thr

Lys

Asn
Thr
Glu
His
500
Gly
Val
Glu
Val
Arg
580
Asp
Asp
Met
Phe
Asp
660
Met
Ser
Lys

Glu

Ala
740

Ser
Val
Ile
485
Val
Phe
Glu
Ala
Ile
565
Leu
Ala
Ile
Val
Ala
645
Tyr
Thr
His
Pro
Ser

725
Arg

Leu
Ala
470
Tyr
His
Val
Thr
Ile
550
Cys
Ile
Ser
Arg
Ala
630
Val
Gln
Val
Ala
Ile
710

Tyr

Glu

Ser
455
Lys
Tyr
Lys
Asp
Ser
535
Ala
Leu
Tyr
Leu
Lys
615
Ile
Tle
Leu
Pro
Leu
095
Ser
His

Asn

440
His

Arg

Glu

Ala

520

Ile

Ile

Gly

Glu

Lys

600

Arg

Pro

Thr

Thr

680

Glu

Leu

Tyr

Met

Asn
Arg
Lys
Phe
505
Val
Tyr
Ala
Gly
Tyr
585
Glu
Ile
Thr
Asp
Pro
665
Arg
Ser
Gln

Asp

His
745

90

Leu
Asn
Asn
490
Ile
Leu
Gly
Arg
Gly
570
Asp
Ile
Ile
Thr
Asp
650
Gln
Thr
Tyr
Ala
Pro

730

Asn

Ser
Arg
475
Ala
Val
Glu
Ser
Gln
555
Ser
Ala
Phe
Lys
Ser
635
Glu
Val
Val
Val
Ile
715

Ala

Ala

Thr
460
Pro
Ile
Ala
Gln
Val
540
Met
Ala
Arg
Gln
Phe
620
Gly
Thr
Ala
Ser
Ser
700
Lys
His

Ala

445
Tyr

Gln
Ser
Asp
Leu
H25
Gln
Asn
Leu
Gly
Glu
605
Tyr
Thr
His
Ile
Trp
0685
Val
Leu

Pro

Thr

Asp
Trp
Tyr
Pro
510
Ala
Pro
His
Asp
Glu
590
Leu
His
Gly
Val
Val
670
Ser
Met
Ile

Thr

Leu
750

Leu
Val
Leu
495
Gly
Ile
Asp
Phe
Ala
575
Ala
Ala
Pro
Ser
Lys
655
Asp
Gly
Ser
Phe
Lys

735
Ala

Leu
Arg
480
Gln
Met
Arg
Pro
Glu
560
Gly
Asp
Gln
His
Glu
640
Tyr
Pro
Tle
Ser
Glu
720

Glu

Gly
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Met Ala Phe

Lys
Ala
785
Phe
Ala
Glu
Ser
His
865

Gln

Gln

Ile
770
Met
Thr
Glu
Lys
Ile
850
Leu

Cys

Leu

755
Ala

Pro

Pro

Tle

Ala

835

Asp

Glu

Thr

Leu

Ala

Gly

His

Ser
820
Val
Ile
Arg

Pro

Leu
900

Asn

Glu

Val

Pro

805

Arg

Lys

Asn

Glu

Ala

885
Asp

Ala
Phe
Ile
790
Arg
Phe
Ala
Ile
Leu
870

Asn

Gln

Phe
Gly
775
Lys
Tyr
Met
Leu
Thr
855
Asp

Pro

Tyr

Leu
760
Leu
Phe
Glu
Gly
Val
840
Leu

Lys

Arg

Gly Ile Asn

Pro

Asn

Thr

Phe

825

Ala

Ser

Leu

Gln

91

His

Ala

Tyr

810

Ala

Glu

Gly

Ala

Pro
890

Gly
Val
795
Arg
Gly
Leu
Asn
Asp

875
Arg

His
Leu
780
Thr
Ala
Lys
Lys
Gly
860

Leu

Ile

Ser
765
Ala
Gly
Gln
Glu
Lys
845
Val

Val

Asp

Leu

Ile

Asn

Glu

Asp

830

Leu

Asp

Tyr

Glu

Ala

Ala

Val

Asp

815

Ser

Thr

Lys

Asp

Ile
895

His
Ile
Lys
800
Tyr
Asp
Asp
Ala
Asp

880
Lys
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314 P7
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318 bp 314 P8
|| PL-tac
—_— -
34 P6
34 PS
K1
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