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1. MAREERGFREE P BICT BER 575, BTk ikt -

a) P E T EE K 2D —FB B PRI I\ 22 > —Fha] R Wi i A T R I 2R A
BRI T2 () R s TR 2, P2 i ik 1 22 /0 J& LB S AH N 10 BT iR S5 Al e i s 7 2
[RIV2 5 AU P FAT 298 (R RT R B I R AE T 1T 20 P AR 2

b) A BT IR e I 15 77 3 5 DL W i ik DL A0 5 K AR & T B WA AR &
V) 1) 5 5KARE A WLIAERGH, Frid A HIARGHIE B C,—Co, JEWIEE . CCyy IRITTR
Cro=Cop HRWTER IBE  Cpo—Cop RRMITIE L Cpo=Cyp FRITIENZ LA R BN &4, AT 11) 3£
5 KA A FLA RG], Ik A HLAEBGNIE B C-C,, BRITEE . C,—C,, BRITER  C,—C,, IR
[FI1E - C,—Cyy NI C—Cop NRITRNZ LA S EATRIREY) s VLK

c) AT TR & T A AUAR  [FISOIaR T B LA AR 7= [T T 1 o

2. BRELR 1 (53, Jorp—3R 0 Brid T i ok 0 458 DL P 3R 77 15 R B AT e
BRI R R

a) A MR R IR 7R 5 R R T RE LU RS T IO LA

b) MR & T R SAR TR R T

3. BRIEER 1 (7575, Sl Bk B W N B BT il R i b 9722 - IR 58 — 2R GR) Py
RAEIE B —AEHGH B A A T

4. BORIEESR 1 07515, Jrh Briky2 B Yy kG S0 . 08 Hh B Ry T O R S
B IERE L A TR ORI e AR L UL e T .

5. WRIELSR 1 (1757, Sorh 2 ) G 6 SRou , I aAS sRoffl 1k | R0 L RO L A 28 h L DA
KEAAS

6. BUFIESK 1[50, Horh iz )ik B 2R & I I ZE0E S BRI L JE R VAT 4 22
DL eI G o

7. BREESR 1 ()53, Jorp il 22 BERHE AR ()3 2 E e B 40 B 5 40 11 22 (R T B R R
B,

8. BURNELR 7 {77k, Sorb Tk 40 o 1k B R I SR M g IR A IR R D T IR R 4L
R R R MR R SRR R AU R R E R BRE R ROR & L v TR A ISR
JE R BB AT R BRI R A AT R

9. BURESK 7 7715, o ik e REE B S AR RE BEE R 2 B BEE DO REE L e &

10. AURIZEESR 1 773, o Pl 3 — ARG B g = R S H R A
Rl AR MR . R IR I TR IR L A R R S R P e AR -
Bl LEOX S 45

L1 BURIESR 135, Foh i 85— A BGR AL 6 Jh

12, ARESR L 73, iR 58 Z 2 B0GRE B 1- R 1- 280 1- +— Sl
2— + U B - TS DU AOXEE A5

13, AUCMESKR 1 753, Hrp Brik T 1- T i

14, BCMELSKR 17535, Hrp Brid T i 2- T .

16, BUREESK 1 58, Jrh ik T N = T .

16. BUREESK 1 (7575, Jorh il R B 2 10 00 3 O, FF HT IR & T B MU B
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LB,

17 BUFESR 1§53k, Sorh prid e ZE MU i B B & Ks i it e 5 TR IR 2 1 12
i o

18. BUMZER 1 #7775, Horb prik e 5 M 6 R E AN A7 T o

19. A7 TR 75, A4

a) PRAt A D> Ffn] R A TR R 2 B A A A 5

b) AL PR A AE XU A 8 B TRk b AR A, I XURH I 1 R 240 5 KA 1) 35—
SRANRE A WA, Irid A HLASIGHE H C,=Cop BRITEE . Cio=Cop JRINTIR  Cro=Coy JiEM
BRI  Coo=Cop M T  Co=Cop HRITIENZ AL EAT IR A, FMELEMS 11) 28 — HOKATRE
AT AL, i A HLZEBGRIE B C—Cy, B C=Cop JRIR C;—Cyp JRIRINIR L C=Cyp 1. C~Cy
Bk UL E ARG, Ferb Pk XU R B B IR B A0 35 22 /0 — Mg ), Pz 1Bk
JEZ 22 /0 DA (R AH R £ BT IR B il 9 15 7 VB 3 R PSRV 26 1) ] A I e R FR) A AE
ETER IR EL BRI ()2 DHERTIE T iR R B AT WU BGR DO s T BT L
s

o) B ITR ST BEA HUARS Pl K AH 73 5 LA &

d) AFEH AT & T B A AUAR RIS T B LA AR 7= [T T 1 o

20. BURNELSK 19 187735, Forpoid Bk v2 5 W) A0 B i S 2 4 A 0 P N 31 BT ik 7K AH
W LR FTIR T AR A Y ION B TR K AR PR 22 BT 2K AR TR R S N B Bk
AR AN B TR 28 —ZEHGH I B PR AT 28 1) 58 ARG BUmA R e A4
H

21. BORIEESK 20 1751, Horh ik 3BT B R KAL S ED) o

22. A= T BRI 55, B EE

a) POt AL 2 /D — ] R BRI IR 1) R R IR L rh AR T ) 2 S RME A ) AR
v

b) A FTAR T AE W AE R IR IR 58 AR, T rh TR S A s T T A 7 B Pk R B o
VAR TR R R R

c) B 2D —FHBIE W I B PR e e 15 R g T DL R & D USRS AT IR
SR R I 1 97 2k R0V8 32 R R A 106 PR ] R TR U I A 7 A T T 0 B R U2 I ik
FE s

d) 82D —85r il & T BE ) R BB 92555 DU W0 A LAY e B 3 7K A FE 25 T I
AVAHIPRARAY) 1) B SKANRE A VARG, Jrid A HIAERGHE B C,Cy, R
B\ Cy=Cop MR « Cro—Cop NEMTERIIME | Cpo—Cop FRITEE  Cp=Cyp MR MERE UL R e IHITR &4,
AEGEH 11) 58 — 5/KARE A VARG, b A HLEERGIE B C-C,, BE. CC,, BRI
C,—Cyy FREEIIEE L C,—Cy, T\ C—C,, BhIL LS EAIHIIR B

e) FHITR S T BEA AR5 Pk K AH 73 5

£) AT AT & T BEA LA [ T 5 BA R

g) AL 22 /b — 50 BT IR K AR IR [P 22 it e I 5 o 25

23. BURE K 22 (1) 753, o U Bk G e D AR R G I, W iR B i W I N 310 1%
(c) WIREEEEFREET
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24. BUREER 22 (7735, Forp i | e 257 S5 O, R prid iz B I A 2125 5% (c)
(Rl IR A

25. BOMEESR 1,19 822 AL TR 53, Forb prids &2 /b — Mol R B 47 16 T Brid
WAL P HARLAE AT AR IR, PR B R B A JSURL B8 AT YE 3 R AT Y3 R AT Y
2 e E R4,

26. AEW, HH

(a) A& THE K 2D PBEY RN D —Pha] R e b AT (K ek DB
RIS A ) A I K5 IR 5, iR i3 B A E 28 /0 R LA AR T AE BT IR e Al A I8 15 7R R 18
IR FE MV B ] R BRI A7 A 1 )T I 20 E AR 4

b) i EIKARE A HLZERGH, BT B BGHZE B Co—Cop JRMTEECly=Cop HENTIR
C12_C22 HE‘EE@?E‘]@E\ C12_C22 HE‘EEE%\ C12_C22 Haﬂﬁ@ﬁﬂﬁ LJ&TB{IJ E‘J/tab/ﬁ\¢@ ;*H

c) MRS — EIRANRE A HLZERGR, Frid A HIZEBGHLE B C-Co, BRI L C~Coy iR
TR+ Co=Cop HRIITIR MR« C=Cop HENITBE  C,o=Cop HENTBLHE LL R EAN R G 5

FoAn it S AKARAN S T B MR P AR IR G0, JF HAm el A (a) B A5 7k
HoE TR,
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ERRMZEYIRZERLZEBE=TENTTE

[0001] o H R A
[0002] A & F) HH9E TSR 2 AT T 2009 4 11 H 23 H 2 J s & R #H9E 75 5
61/263, 522 B ZERL, ZHiE2 UL RIFAAR T,

& BR 4

[0003] AR BHWS KA . 5 HARHYE, A K B RGBS AR R A T R
J7i, i e KR R P AP 22 b — Mg ), ok g &2 /b J2 DU R AH X T S5 Al A 9%
B FREL VB B YR AT IR I ] R R IR A7 AE R 1 T B0 e &R 40 IF Bl e T B =4
B 5 KAREE A WA RGN g A B

[0004] KHHE =

[0005] MR EEE Y BAT 2 AR @ kA 2R 0 an AR RRAS In g, FH AR S8 i gkt
(RIFVRZ 53, fERL T R A J5k), DL AR B S AR ok A R AR i A HGH)
SF, Ml A4 AR R 100 2 120 4265 TR . BEAE R TR T SR 3G I, X E kA i ]
ARG PE U K H I BT A 2 B A PR IR A 2 ) DR AN BT RS

[0006] 7l T B Iy AR Tk A A, it 0 B R FRAS T T B S A= ) i, I
L IE 4 ) R B T R IR B SR A R IR o U RS B B AR LR S AR IR B L A
2R BV R A BN — VAR o ARV — VAR, AT AR G B o I v e o AASE T T A A 1
WS AEEAH R Bl o 23 Bl R 9] a2 ok 28 [P ke T R 2 o

[0007] AR EHHIE US 2009/0171129A1 2 T MARE A VI 40 2 B A 9] e €3-C6
B 51 o T VAR K B RER 23 TH ) C3-C6 BT Ttk 42 mr BA% 36 4 v 22 /b M Ry C3-C6
BEvs e WA R B S T R PTIR, C3-C6 Wi 1t 1R B2 v ] A F S A R N N 317K
W ISR BTSSR R T LA TR AR A 12 R B Tk s i AN S K M R s
AT EDBRAG AT MBI KPR AT 0 S BE IR AV PR Vs 711) B BOIR L85 3 )
HE

[0008]  $&AZF 2009 4F 6 H 4 HWZEE TR AT HIE 12/478, 389 AT T MR 4 7=
FIENC T B 1R 7 325 i I 7 R AR A R R 5 K AN VRS A ML AR DO Ak LA 1 B9, 5 7K A
ME T EAVAHK ARG YR B, Pk A LARGHIE B C,—Cy, TRIIEE. C,=Cy, RITTE |
C12_C22 HEEEE@?E‘J@E\ C12_C22 HE‘EEE%\ LJ&TB{I‘] E‘JY?I:%#@ o

[0009] 2 [E %) Hi% 61/168, 640 ;61/168, 642 ;H1 61/168, 645 ;7] IN 245 T+ 2009 4F
4 H 13 H ;LK% 61/231, 697 ;61/231, 698 ;1 61/231, 699 ;[N £E4: T 200948 H 6 H, A4
T T IR B A2 = R T B 0 75325 i 7 2 B 8 A e B 5 7K AN TR TR AT AL AR )
Ffih LI R A & AR AT B HUAH I P AHVR & 0 920 3R, P 6 0] B 456 28 — v 57 R0 28
W TR RIE B C—Co, NRIWTEE . Cu=Cyy JRITIR  Cip—Cop NRNTERIIER . C,=C,, MRS
@%\ LJ/EZTBM E@/ﬁsé\¢@r Fﬁﬁfﬁ%:fﬁ%ﬂﬁ E C7_C11 @?\Cfcn %%E?i\cfcn %@?E@@Ewcfcn
e LA e E .

[0010]  FH T MG R 55 A 7= AR T It 1 et 18 7 VA AE AN Wt gl = ok o BHER L P8
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EW IR R B IR EE P B T B =R B 7575, R B T UGE B ) I A R
AR I AE D AR

[0011] R FHARIAR

[0012] AU BIERAE T KRB IR 3k TR [l BE ) 7595, il R IR FR 30 8 T K &2
b — B E YN 5L U MR AR A A2 2 > — B n] R R YR A7 T B o A7AE
T RS IR ()32 B L 22 /0 & LA AN T 70 S5 Al 2 I 35 7R i K2 38 W)Wk FE R
ML A] R IR BAFAE T ()T BE A3 B R AR Bt 1 A0 I R A A B I N2
FEWAE T BT TR I AR R B IR AL LU W) sk <1) 5 — /K AR
APEERGAATILER 11) 58— HKANRE A PRGN, (R AT A HAH D 2 B & T
BEA AR, I HNE T A HUAE P IR T o fEA R B — Aty &2, 184055 T MK
W BE R T B 5, iR TR AR

[0013] &) $RMEEE T EE K. 20— FMEE WA 20— Fra] KB b A7 T i 2
FEPME M T AR R RS 7 58, IRV B W L 22 /0 J DA R A T8 TR Rtk A e 455
FrIE VS F YA A8 )R] R TR FRIAF A6 T BT B 7 B 3R K

[0014]  b) ATk A Mk 77 55 B LU W oede fich LUR R A 25 /K AR 25T 1A LA F P9 A R
G 1) B HARKARB ARG, Jrid A HLZEBGE B C,—Cy, JRITTEE . CuCy, IR
2 Cy=Cyp NRITIRIAIMEE \ Cyp=Cop JJRIWTHE « Cp=Cyp NEMTBRNL LA ENHITR-E W, FIATREHE 1)
9 HIKARE R NLZERGH, Frid A HLZEBGRIE B C—Cy, R C—Cy, BRNIR  C,—Cy, i
JUT BRI  C—Cop MR | CCop ARIT BN AR EANHIRE S 5

[0015]  c) ALIEMLRE Pk & T WA AR S ik /KA 20 8 s LA

[0016]  d) fEREMI M PITIR & T Fe A HUAR A [N ]l LUAE = [ I

[0017] {4850l 77 S rh, — o T B A A BA N AP BRI 5 2 R INk I O 1 35 7 rh g
ol ca) FIAUR TR e e RE 7R B v T e LU RS T UM s BLA b) ATk & T <
AHA R T R

[0018]  UnA K B 5L Tk, RURBE W I R W3 97 2k B — AR AR 19 5 — A HX
FNBENIR A G, E—SSHE T &, Frikye & a5l 8 b H R T ol 2R
AN D NI SR S N S N U N N SN ek (] R i d S M i 3
W, FTIRVE B LR BRE, TR BRI RN SRR R AR LU eI A S . R 2 sl
TTES, PrifizEm ik AR O R HERE KB ek 4R BLCENTNA S .

[0019] WA B J7 VA JITIR , 41— 28 S 7 22 7 ik 8 55 MBS R Bl A=k B 47 1 41
PRl 2R LR AN BF o /1 — S8 SEJE 77 S8, Tk 4 e 1k B O I 0 N T i 1R A IR TR W UD T T IR
PRl CLBR T B SR  TE R 2R AT R L FUAT R W R R R R R R R L e TR
1H P BB R 2R AT T 8 AT B R IR AT o S AT i o B SRSl 7 S Ik e B
1 B IREEREE LB BEE DUE R BRI | v B YERE BEE L I BE R A BE)E

[0020] WA B UGV AR , I ad o — ZEHGR Rl e B e . o T i e L ] R N
5tk JIE I IR H AR IR S5 IR B T PR S TR 25 R P S S YR R TP s R -+ 0
B DL RS G AR SESEE T =, TR A A UR AR . £E 2Bl F
PR S ARG AL B - BB 1 580 1 Rl 2 kel - T DL AR AR A

I
= o
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[0021]  {E—48Sji Ty S, ik TR 1- T B o AE— 48T 7 S, ek Tl ok 2- ] 1
FE— Sl 77 S, B T B O . ARSI S, T R SRR O,
I HIRE T EAE AR S SR,

[0022]  FEA BT — NS DT S, St 7 AR T IR 7%, Pk 07 0

[0023] &) f&fE N E D] R IR P AR T R 2 B B A RO E D

[0024]  b) A FTIR Sl A= 076 XURH S B85 97 2k T ARG, BT I DURH I 5 77 A, 5 K AH AT )
55— B AR B WG], Frd A HLZEBGRIE B C,=Cy, JRITEE L ComCop IRITR + C1p=Cyy
JG 105 BRI+ C1o—Cop MR L Cpo=Cop MRIWT RN L LA S AT G4, FIATEHE 1) 28 — KA
/%%E‘Jﬁmiiﬂﬁfﬂa F)Tﬁ?ﬁﬂ%ﬁﬁfﬂﬁi E C;=Cyy @?\ Cr=Cyp ﬁfi@ﬁ?\ C=Cyp g\i@f‘%ﬁ/‘]@g\ Cr=Cyy %\
CCy, BElE AR EATTHIR A, Horb TR WA R R FR i & 2 /0— Pz d ), ik
AR FE 2 2D 8 CAG iR AN T8 IR R it ¢ 1 1 5 25 VB 38 0k 2 AT 226 ] O IR i Ut
HIAEAE N BT I 23 B R0 B IR g )2 DU ik T B 25 02 I A LA 0GR LU s T
B ;

[0025]  c) BTk & T A AR S Tk /KAR 708 LA

[0026]  d) AFiEMIMFTIR S T EEA AR I BTER T I LAA 7 (RS ES T 7

[0027]  EAR I —ANSERTT S, 3288 T A T RERI 53, Pk 75 04

[0028]  a) $RHEM D —Fim] R lEds b A= T R R R BRI EYD

[0020]  b) A FTIR I AT R B B IR ARG, SErh i S B ke ] B A 7 B B i e B
FREE LA & T I R IR TR

[0030]  c) KF /D FBIEYINAN B Pk K W 55 77k b LLER A 22 /0 LU i AR 116 P
TR FE A 5 19 15 0 BE B B )R B AT 1B ) R R IR RIS A7 AE T 1) I 03 B R B 8
IKIL

[0031] ) {2 /b0 Pk & T W FR R I 15 97 2 B LA W e i DA J A & KA R 25
TEEA VAR PIANR G 1) 56— S/KARE ARG, Frid A HLABGRIE B C,,-Cy
HEEE@%\ Cio=Coy HE‘HBE’Q\ Cio=Coy HEEE@?H[‘J@E\ CioCyp HEEEE%\ CioCyp HEEE@EHE( LJ&EM H/‘J/l:Ellﬁ
G, MELER 11) 58— S/KARE A HIAERGH, rid A HLABGRE B C-C,, BE.C—C,, R
2 C—Cop FRERIIMG \ C.—Cyy T C—Cop BERE LA R EATRIR S

[0032] o) HPTIRE T EEA A5 TR KAH 73 B

[0033]  f) ALIEHE A FTIR & T WA HUAR P [ B T s A

[0034] @) ATREMIAE 2 /D& 70 BTk /K AH IR [P 22 ik K W s m 2k

[0035] {4857y 2 rh, G PTIR I A A IR G I, PTG TR B B I BB (o)
W R IR T o AE—HBSLliT7 S, TR T i AL A TR, AR ik E i I 25
B (o) WIRKMER TR,

[0036]  fF—2ESLjlE Ty S, ik 22 BE RS A B A= 0 60 2 TS Bk UL 3 4 1 @ A2 1B
FE— 2SI 7 22 rh, ik 22 2 B RIS A= AN AL T o

[0037] T R IAR I P 471 i AR

[0038] &I 1 /2R A B 7 VA I — AN S 7 5 ) R, L P AR A R I 1 7 2k 55 2 BG4
KA s A AT, BT IR 5 — ZEBGRI AT IR 5 —ZEBGRAE AR P A A T

[0039] &I 2 SRS AR B I 7 VA I — AN St 7 S A VAR, L mb BT Il 35— R EGRIRT ik 2 —
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G AN 2 R I 4 IR RS TR AT A 2% 0 5 A BRI i o

[0040] & 3 JE AT AR BH I 7 VR I — AN S 7 S 0 I S BT iR 58 — AR HGRIAN BT iR 58 —
R BRI R B2

[0041] 4 FEXT AR B ) TR — AN S0 75 52 0 B, FLrpoR =) B A AR R B 1Y) T
WEIEAT , IF HARAE R B R 97 25 5 A HGRIAE 28488 TR R A 2 1T, F ok 565 — A HGRI AT Pk 26 B3]
EAF B PHA I

[0042] & 5 XA K B 1) 5 VR M — AN St 75 22 Y LA L PR =) AR EULE R BB ) T
WEEAT , FF FLAE —ZEEUGRIAN 3 2GR 2 A I\ 7888 v, b R 8 R 5 5 Pk 2R )
e

[0043] ] 6 2N AR B B 5 iR — AN S 75 ZE B B Lm0 AR EULE R BB ) T
WEIEAT , FF L —AEEGRIAN S 2B 2 0l I AS [R5 388 vh DL R e i o B4 ik

[0044] P& 7 XA B B 5 iR — AN S Ty FE B B AR LR P ) AR 22 /b — A 4y
b B A 1B AT 5 30 I 5 R IS R AR BRI SR A 1) (A e P 7R W AR R ) 5 /K AN
FEA UGS AL, b Pl BEEGRIPE 12 B E 110 TO0 Bl e T Ak 1y — st e i R %
it .

[0045]  FAIFERFF4 37C. F.R. 1. 821 1. 825 (“XI & A BRIFIM / B F=BR 5 A T )
LR B [ SR — R A7) , JF B AR = A2 (WIPO) FRUE ST. 25 (2009) FI EPO
FIPCT PR A) R EESR (HE] 5. 2 1 49. 5(a bis), LLEATEE S 208 TR 5% C©) AH—

.

[0046] & la .4sh% P #1 AU H G415 (SEQ 1D Number)

[0047]

R SEQ ID NO: | SEQ ID NO:

AR £33

I K K EAORE (Klebsiella pneumoniae ) budB ( TELIL 1 2
B A Bl )
KA E ivC ( TELZR BT R F- )5 ) 3 4
KIAATH ilvD ( LEBLER BRI KB ) 5 6
FLBR3L3RE (Lactococcus lactis ) kivD ( 3 4% o-BRERBLE. | 7 (BT 8
A ) KACHT )
AAEFINT EAFHA (Achromobacter xylosoxidans ) sadB 9 10
( TEMLASS)

A FRATH (Bacillus subtilis ) alsS ( CBLFLEE A58 ) 11 12
"B AEEEEE (8. cerevisiae ) ILVS ( LEALHZBRL B FH 13 14
B, “KARI” )
R ER KART (1 P5.ilvC-Z4B8 %45 ) 15 16
T F4E3KH (Streptococcus mutans ) ilvD ( TELEZ LK 17 18
B )

[0048]
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& Z FF0ATHE  (Bacillus subtilis ) kivD ( ¥ 45 BB LA 19 ( FrF 20
B ) ' FACHT )
5 AFBEE AL A5 (HADH) 56 (AT 57

A )
KA E pfIB ( RERER T 88 24554 ) 71 70
KA B frdB (3ERRERIEREELSM TR ) 73 72
KA ldhA ( SUBR L E.5% ) 77 76
KA H adhE ( B/ 5.5 ) 75 74
KA frdA (3L & BRIL REEL AT AL ) 91 90
KA E frdC (EIA R BRIT RG4S ) 93 92
KA H frdD (3L RBRL RSN LK) 95 94

[0049]  F 1b AR S RnER AR A 4 H B 41 P 415 (SEQ 1D Number)

[0050]

i B SEQ ID NO :
PRS425: : GPM-sadB 63
GPM-sadB-ADHt Ji B¢ 21
pUC19-URA3r 22
114117-11A 23
114117-11B 24
114117-11C 25
114117-11D 26
114117-13A 27
114117-13B 28
112590-34F 29
112590346 30
112590-34H 31
112590-49E 32
i1vD-FBALt JrB% 33
114117-27A 34
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A
114117-278B 35
114117-27C 36
114117-27D 37
114117-36D 38
135 39
112590-30F 40
URA3r2 A 41
114117-45A 42
114117-45B 43
PDC5: : KanMXF 44
PDC5: : KanMXR 45
PDC5kofor 46
N175 47
pLHA75-74B8 J5tki 48
CUP1 jash ¥ 49
CYC1 #1kF CYC1-2 50
ILV5 JE 5T 51
TLV5 #1EF 52
FBAL J53)¥ 53
CYC1 #1k¥ 54
pLH468 JFtki 55
4K pNYS 58
GPD1 3 3h 1 59
GPD1 a8 H B 60

10
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[0051] K HTER

A
0T1068 61
0T1067 62
GPM1 ja3h ¥ 64
ADH1 % 1EF 65
0T1074 66
0T1075 67
pRS423FBA ilvD(Strep) 68
FBA #4,FF 69
pf1B CkUp 78
pf1B CkDn 79
frdB CkUp 80
frdB CkDn 81
1dhA CkUp 82
1dhA CkDn 83
adhE CkUp 84
adhE CkDn 85
N473 86
N469 87
N695A 88
N695B 89

[0052] AR MILRAL T AL T 2D — BB B W) S M0 s i B R 2k b [l T B 7 i 1%
IR IS T B2 IR 5 K AN TR BOAT HLAS O DU st 3 KA AN & T A HUAR ) 7
IR GW o AAAET AW IR P KB VIR L 22 /0 R ULPR A TAE SRR A IR 15 IR 2 (075
BV PERE I 1) ] AR IR A7 AE T B T BE 70 B AR A R P ik & T A AU 5 B K+

B FL T BT R . IR T AR T R T

[0053] EX

11
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[0054]  FEALITHAEA T FoE X,

[0055] AR “BiEW” fa B iE AN EY . BEY T T 41N ESEA /) B85
Ak (IR ) s I B B DR FF 40 MO AR AP K AR R

[0056]  AiE “TEEL” 8 1- TEL2- TEER / 8 T B ABUENIRTR G

[0057] AR “ H/KARE 7 S 2% 20 73 in A< W) s AN B % LT i 55— VRO ) T
K E KB UTRPEBIR S o

[0058]  UnASL BT, AE “ AN A2 Fis FH T AR T A HUT B () — Fh e 2 Mra B
5o

[0059]  ARiE “RUAHKREERTFRAE” ZIR 08 KEEEEFR2E CHIZKAH ) FIdE 4 & 1) 5K AR
(A LA R B P AR AR K R 2

[0060] LA SCHTH, REE“AH VA" & Fa 0 Al R M 5 /K ANTR Y A LA B Hfm 3
1R AR AV R I EHEKAH

[0061]  4NASSCHTH, ARTE“/KAH” s Fi 0 i A 25 7K IR A 5 77 2k S K ANTRE A LA G
FERERAT I Y AHTR A AL 5 7K BRI AH

[0062]  ANASSCHTHI, ATE“ M = RE B 2 Fig AT 40 R B I AE i R rh e PR PE AR B LA
FRY A B 7 ) AR ) AL 0 2 B = IR

[0063]  GNASCHT A, ARTE “ R 87K HE ES I AR B BMA AR T BRI A T
B = A0 T A A LR B AR R I A2 H A B 23 VR G4, b T = Wi i A7 AR R A AR
VDG BE AL BT BE KR A ALk (CO,) B IVR il #8 o BTid A v n] A 2 — Fh sl 2 fif]
RIS AN A SR IR o R IREVRAT SRR A AR B rP A K AR o AT I, RE B 855
B AN CORBER” R SATH .

[0064]  WIASCATH], R “ KB e fa b AT R SON () 254, 7 4 T e i o v
B 2% o AT RTE “ R IERE” W 5 CORIEARAS” R AEH .

[0065]  AE “ A R EERK IR " A2 T8 A AN ST 2 TR A AR Il o 3 4 1 R] R IRk
PR ELFEAEAN R T o SR, Qi 2 SO0 s R, WU RO SRR s 2R, e AT
IR s UL SRR G, AR TR EER 2R o Al R BRI AL ] A 1)
Tk > BIAEA T2 (08, CU R B AR ERE B ZR VAT R P AT R R Y55 BN T
T4 & I

[00661  ASCHTFHATE “HRINTIR” 248 HA C—Cop Bk R 1 IR DT BE R ER , H A i g i i
R AR BAN LRI

[0067]  ASCHTHHATE “HRIWIEE” 38 HA C-Cy Bk IR 1R D BE BT, b i R 5 B 4
PRI B AN AT

[0068] AL FHATE “NRINIHE” 38 HA C-Cyp Bk IR 1R D BE B, I rh i IR s B 4
PRI B AN AT

[0069]  ASCHT AR “ MR EEIE” 48 BA CumCyy BRI T IR I RE R B , Sorb IR
B A MR BAN LRI T

[0070]  ASCHPTE A K, KIARTESERE, 2fi S UE AR A RRIRE RS FIRR-GY)
(R P9 AH AP I R FE T B 2 43 L R B AL S AE PRI AS BETR I IO R AN [R] IR e 2
RIERE o WIASSCHTH, RTETT B3 Bl R 207 S TR A8 A 15 7R A5 IR 7K AR AN A5 2 B (A

12



CN 102666867 A WO B 9/36 T

BMUAHZ 18] T R BRI EL 38 . an AR ST L, 43 B AR89 R TR 7 A &R %0R] o

[0071]  GASCHTH, R3E “ & 5 “[Blfe” 7 3, F B3 AR G B ki &4 LA
SRAT A E B FE LU AE IR A0 1 IR Ak &4 40 P Bl B B = AL 4

[0072]  ASCHTHARE T BAY G BG4 1- TEE.2- T RSO T B RRIRE.
[0073]  ASCPTHIARTE “1- TR ALY A BOR R 2 T8 N S B - 5l A (acetyl-CoA) 7=k
1= TR B IRAE

[0074]  ASCHTHIARTE “2- TEAY G HORE” Rfe WA BRIR ™ 4E 2- T EEMRERE.
[0075]  ASCHTHIARTE “ 57 TEEAEY G BORE” T8 NI R =4 57 T B B2

[0076]  ASCHT ARG “H BN E &I KR R Rl R E B T R B TR
PR AR : (1) REERZREEP TR E ; (11) WA PLEERGH A R TR & A (i)
5K F YR SAR A R T BT 2 o

[0077]  ASCHT HARTE“A R0 37 2 fa Mt RS I 3l i R R AR T RS &
[0078] LA SCHTH, REE“H 0™ 27 $8 R I IR) A= 06 AL TR 6 B B AL 1] R BRI ™
AT R R .

[0079] AL FHARTE “HES&M” ZIEA AU TR LM

[0080]  ASCHT AR “BA A7 2 fa A KT A A (RIME T IEH B RREAKT) /7
FER A KA

[0081]  ASCHT FHARTE “ IRESA” RIBA AR AERK ST

[0082]  ASCRTHIARTE “RAB TR RIgE & R AT A KN R E S =R AK
BRI AL, SR H A SRR . FEARRE I Rt A B m] R B RN 22 b nT Bt il AR A A AR K
AT I AS TR T AN [R] 0 3R 288 53X 46 30 T8 i $R 3L 1 00 75 0 28 B L AL BRI, AT SR VTR AR
A R R AL o

[0083]  ASCHTFHATE “AIG I TR, RIRIFAERI T A Loy 23 O AR K IRk, il
TR T T R R DL S IR e G 22 RN 4 A2 32 3 N E 1T

[0084]  ASCHT HIARTE “AZWAH A A FR T AL W A5 B B A7 A5 1 ) FH T 2680 B 1K) e 0 1) =
FE o AT AR A BN VAR A 0 . AR AFHA R CRRAEDIER RIS ) A5G
AN SCVFAE PR FH A B 491 1 DA LU i R GRS A7 ZE I (R 2R (1) 25 % B =g I %

[0085]  RiE“C” ek IR .

[0086]  ARIE“OD” 8 ILE5 R,

[0087] AT “ODgo,” 2T KA 600nm I RIG2E FE

[0088]  RTE ATCC 2453 [H B 35 {58 0>, Manassas, VA,

[0089]  ARifi “sec” ZFE1D,

[0090] A& “min” £¥5/38h.

[00901]  ARiE “h” 245/ M

[0092]  Aif “mL” =

[0093]  Ri&“L” &7t

[0094]  Aif “g” ZFE 5.

[0095]  RTE “mmol” Z¥EZESE/K .

[0096]  ARIE“M” JEFRERIKE .
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[0097] AR “ wL” ¥l -

[0098]  Rif“ng” ZIRMT .

[0099]  RTE“ wg/mL” Etet it 7t .

[0100]  Aif “mL/min” e TH4F7050.

[o101]  Rif “g/L” Bfr it

[0102]  ARif “g/L/h” 45 va BTN

[0103]  AR¥ “mmol/min/mg” 2R BE /R P =00 .

[0104]  ARIE“temp” EFEVLSE .

[0105]  RiE “rpm” 2Fa &R oA

[0106]  AiE “HPLC” #2458 & e vUAH Uit

[0107]  Rif “GC” & Fa UM (i,

[o108] PR H B, B A R &R &R HE . DL AR SR R e S5 9 Rk 4
LA GRS BeAh, Mg R R s I e BUE S S A LIS Lk Ve Sk
PRAAE AL T BREE Y 51 2 T X 25 HA I, JEL R A P oAy B Pl 24 FF e Ay Bl PR Bl
TEHAEFAAT AT RS BRSO I B AT ArT— X B ) i B A 3 [ i AN B i di B 2 5 4
B FF . BRIAETIAT R, FLEEA SO 4 3 — S [l 2 Ak, iz T 3 B R Ho
2 RA A T2 B Y K BT A OR300 ST TR B, AN B A0 AR % B 1930 [ BR 2 1 A
A2 () ELARAE

[0109] & IERMEHE TR AE D)

[o110]  FHFA T R IR AE Y e S5 nT DA 1 40 R A0 B« 22 R B0 AN B o I A FH 13k
W rE BRI 52 BT AT B, DA AN P IR RR . T T AR
FER A E R R ER TR

(01111 75 /i 2K~ 1 T B A7 AE T B AQUHE TR I E D IF A D ARG i sgn . R
CMF=EFIMR B (solventogenic Clostridia) W43 & T T B 52 M 5848 4k, (HA ¢ H
Ath Y8 6 T 40 R B PR 1T R A2 0k 5 T AR R LT . Ok 1A R A2 M B
B R RZ M, THEMEMS KT 48 (de Cavalho 28 A, Microsc. Res. Tech. 64 :
215-22(2004) F Kabelitz %5 A, FEMS Microbiol. Lett. 220 :223-227 (2003)) . Tomas %%
A (J.Bacteriol. 186 :2006-2018 (2004) ) - FHRIN N T BER A KEFISFEP I 1- T B
A RES T EEEE PR o - T RS A T REAR B 1) = B R IR T B8 (Hermann %5 A,
Appl. Environ. Microbiol. 50 :1238-1243(1985)) »

[o112]  BEEA T T A RIS N RE I 52 T B, N ReA H 9 I N ZEY & g 72
B KA S ALK T I, W F ATk B A E AR TE BRI T 6 T B A
M 52, R ZBCR IBR K AL SR, T 2R R a4 T Byl HIE, DL AR dae i e
AR BE

[0113] X T Pt ELAT I 52 Pk PR3 2 i T A, mT DAE I 2 T R 1 PN E i 52 P 11 7 12k
AR 2 o BAEY T IR N BT 52 M, mT DU b i 5 2 1 I A R, R 5 A Kel), S8
AR TR AR 50 %6 1T EEIR AL (1C50) ThfS 2 & . 1C50 {8 ] LA A A sk o 1) 7 2
KA 2 o B, v CAAE AR B 0 T B A7 AE T 15 7% BT B R (AR 4, 3 ek I 2 600 gk
NG R I AR A A A B TR) R LM AR A e ORGSR R AR KR &
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. SRR 50 % IHIH T REAEE, v LAE A S I E g L T BRI R A E
MAS R E . PrikH, 78 WM REA KT 0. 5% 1T B 1650, HA KTZ 1. 5% 1T B
1C50 )fE E MR A AEN .. HA KT 2. 5% 1T HE 1650 1945 £ W2 JCHEIER
[o114]  FHT T REA = B ARG T30 N DL s 8 R A AR/ B LA a K& K
ZEAED I RS T B KA G o AER, FLLCIREE AR YA Re A S0t R B KA &4,
BEAS RIS Y 118 3

[o115]  FEFEDR 5 A& TE 3= 1 RE ) AT S I 7= AR ke Ui+ 7 OB . ml s FH 0 4%
FEREARRE A ORE R L S REA R TR 2 MrE S8 6 M TR 25 5L
MEFRIC . T T AR 25 T Be 4 108 E B i e Pt Z i bric ik
SR et Xz s EREA T

[ot16]  TAEW)TE i n] DU 4 145 DLE 1A 22 A JE DRl 2 i i Ak ol 3 5+ P 3 41 2R
()0 IXTGEA 5 P B (R RES AR TR B RIETE . 0k, REE 2 AL A R I A 1
F2 I W] T I AT A A 5 A A SR AR ARG T E IR A AR 52 P T 1 P ok

[0117] 40 KV B YL I B PR X 2, 1] gk /D i 5 P M B W g ( 2 Wl anse [ A &
A HIE 20090305363, ) fEZ AL R A, TEZHAEMK LY. £ AL R,
A AT A T i o

[ot18] T BlhrdE, H T4 TRER A& M AED RS EERBEAR T T EERRE &
1% M B B (Zymomonas) « 2 4y G B J& (Escherichia) . ¥ 1] K B J& (Salmonella) . 41
Bk 5 J& (Rhodococcus) « 1% B i I8 J&@ (Pseudomonas) « 2f f 4T & J&8 (Bacilllus) . ¥L AT
J& (Lactobacillus). % Bk B J& (Enterococcus). i Bk Bl J& (Pediococcus) . 7= il #F
J& (Alcaligenes). o B0 KB B (Klebsiella) .25 2 Mo T & J&8 (Paenibacillus) . i 4T
J& (Arthrobacter) . ¥ IR #F B J& (Corynebacterium) . % #T B J& (Brevibacterium) .
Bk mERE)E (Pichia) 4 EERF)E (Candida) « PN £EJE (Hansenula) . g & 4 /% LB @
(Kluyveromyces) T/ #% /% £F J& (Issatchenkia) F1#E % £F )8 (Saccharomyces) » 1% [
E EAAFRE KA # (Escherichia coli) B FE =Wl AT B (Alcalienes eutrophus) . H
K FHAF B Bacillus licheniformis) ¥ Bk 2F AT B (Paenibacillus macerans) .
41 - 41 B3k BB (Rhodococcus erythropolis) . 45 & 41 Bk & (Pseudomonas putida) « & 4
$L M B (Lactobacillus plantarum). B % ERK B (Enterococcus faecium). ¥ 3% iz Bk
(Enterococcus gallinarium). & I Bk B (Enterococcus faecalis). J& # F Bk
(Pediococcus pentosaceus)FLE8 H BB (Pediococcus acidilactici) il % 2F AT B
(Bacillus subtilis) FHMLGKEREERE (Saccharomyces cerevisiae) o

[o119]  FaR%k AT DL AR A 0 50 16 7 220 AT i 2 B i UK mT e e Y e 10 1
TEERY, KA R T R B AR 1- TR 2- T EECR T . S A MY AR IR A
G B FUAT B AR EE REE . & 38 B B A8 DK i A T R 400 L AT e R P Y e B
(S. cerevisiae) o WAk, Frid T DL w] LUZ LA TSI AE D 2 — I H Bramucei 58 A BTk
K777 (RELTR G 11/761497 s FIWO0 2007/146377) 43 B 1) T BEm 52 R iR, —FjiX
FE R B PR (451 1 2 A A FUAT TR B R PNO512 (ATCC :PTA-7727, 1+ 2006 4F 7 ] 12 HRISEE %
FIHIE 11/761497 AT VIR ) o

[0120]  FH A7 T BERE A Y6 @At 2 AR STscrh O AN, H IS S0 4 i 12
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REARICH . FE—2eSi 7 Erh, il T A & BORARE  22 /b — POt i 40 2 YR
[RIBER] o AE— 285Kl T S, Pl T B A& o A A — i LA X1 3 40 A S Y X
PRl FE—2CS0 0t 77 S, Pk T B AR )& BOSA AL  Seds2 IR, s S 25 DR 4 658 1) 22 SRS
N AV E ORI P IR

[0121]  [RIAEME, ASCRER T HAHEA TR 7 B S ) 7= 0 S A R B8 ) 1 R 265 4 (1) 2R
5, HAR S 4 i 7 At aE 1 i S e s a0, 35 B &R HE A AT US20080261230
US20090163376 F1US20100197519 #HiR T LWEFRIR T A48 SR, $222 T 2010 4F 9 H 29 HIY
L EH LA HIE TS 12/893, 077 AR T XAl ;38 [F & F) HiE A 47 20100081154 ik T
TIRRBR I KB 3 B E AR FE A A US20090269823 F1SE [ I B LA H11E 61,/290636 #iid T
B I S

[0122] AWl SR ME MR LI & 4% 1- T 1- TR AEME gt aEmisimht
& Donaldson % A7E WO 2007/041269 H BT (R4, 1230k A5 |7 R AN AR SC. i,
ik Al 2 LB LLR IS 1- T B & s, Prikig 2 T 4R k) 2
PR,

[0123] a) &Pk —CoA & Wk 1k —CoA ;

[0124] b)) LWk LWL —CoA & 3- 32 TR —CoA ;

[0125]  ¢)3- 2 TR —CoA 2 T 4% ML —CoA ;

[0126]  d) T H&EE —CoA 2T Tt —CoA ;

[0127]  e) T Wk —CoA £ T ;LI K

[0128] ) TPEZR a— T,

[0120]  PriRTHAED ] L MG AR IE il 25 2- T IR 2— T R A6 . A i)
&40 £ 4% Donaldson & AFESE B LA 24 FF H1IE A4 2007/0259410 FT 2007/0292927 LA K
PCT HiE A4 WO 2007/130518 F1 WO 2007/130521 ik (AL . 4 dn, 76— S2 i 7 &
o TR AR YT B PUMEAT LLER A 2- T ARG R AT, Pl i 4e A8 T 21 AL KA
2 PIEAL

[0130] &) NEIRE o - ZBEFLIR ;

[0131] b) a - ZEFFLIRE LK ;

[0132] o) LAB@HA 2,3- T R ;

[0133] d)2,3- T —FE& 2- T i ;LI

[0134] e)2- THEAZ 2- T Hi.

[0135]  FriRTEth n] SR RS LIRSS % 57 TR T A G BieRE. GEmNE
it 4 Donaldson % ANTESE B LR 2 HHE 24T 2007/0092957 F1 WO 2007/050671 Hifik
(RIS LE . 5 4n, Pl id ] 22 R MG DAL B e T I AR 06 o 1, P i 2 46 T 21 il
ALY 2 DAL,

[0136] a) PIRAME 2 SEEFLIR

[0137] b)) ZBEFLIRE 2,3- “FRER LR ;

[0138]  ¢)2,3- ZRFAERINIRE o - §i 7R ;

[0139]  d) a PS¢ RIRE 5 T I ;LK

[0140] e) ¢ | B 57 | BE,
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[0141] Pk KT B bR T AL < () BN AR RS = T A6 g 42 ok A Jili
R EAKEE I budB (SEQ ID NO :1), Héwhd ZWEFLIR A1 (528 SEQ ID NO:2),°KRHK
Wi 11vC (4128 SEQ 1D NO :3) , Hgwht LWt BRIk it 5w A4l (%1124 SEQ ID NO :4) , 2K
H R # 1 i 1vD (414 SEQ 1D NO :5) , Hegufid ZWEEMM/KEE (4124 SEQ iD NO :6) , 2k
HILBRFLERE (Lactococcus lactis) ) kivD (%124 SEQ 1D NO :7) , 2t <5 5% Wil B2 i 3
(%)% SEQ 1D NO :8), LKk A ARBEEAL L EHM B (Achromobacter xylosoxidans) ]
sadB ( #1)24 SEQ ID NO :9) , H4whd T EEME R (5124 SEQ 1D NO :10) . Pk T EAED&
JCIER A28 PR 5 R P g ) 1T I, 4 AT A0 vl 7 D IR S A, DACKEE TAT T IR 2 480 S T I, G B Tk
BHARM G, CWEFLIRA B AL T 0 1R 7] S WEFLIR I e 4k, LR BR 1A R S 1) ik 1b S 7L
B2 IH] 2,3- RIS N NEAL, 2B KBHEIL 2,3- “RES R o« - 55 R
(R AL, SCBRE I R I R B AL o — B e G R In) e T IR S A, T T M S e A S T 1 v S
TEERIEAL . X R E KA B B AR R AT AU AN T (2 WK P 36 B L)
i 12/478, 389 1 12/477,946) Fl / BUASC IR T iEM . AU A & 5 A SRR
E AT E DA T0-T5% [E—, /0% 75-80% , /0%y 80-85% [ [F]—1, i F /b4
85-90 % ] [A]— P 1) 5 18 TR FR o

[0142] DKM #F w1 B8 RR P 75 X0 21028 DR R o LA 22 B R okl 53 T I A 7= 1 3 G i 4225 )
A SEQ ID NO :71 [¥] pf1B ( Zihd AR P PR 24 ) , 1) SEQ 1D NO :73 [¥] TdhA ( b5 3L,
FR A ) , 414 SEQ 1D NO :77 (1) adhE ( gafd Bzl Al ) s LA 2 /b —Fi & frdABCD #
T (GELEHRBRICIANG ) I, BART &, 4128 SEQ ID NO :90 [ frdA, 5124 SEQ 1D
NO :75 [#] frdB, %)k SEQ ID NO :92 [#] frdC F1%1)24 SEQ ID NO :94 [#] frdD,

[0143]  FSLYPIBH % BRRRIAR T AL R VBRI b5 1 7 T B AR & s A2 <ok B H 2 1
FFH (Bacillus subtilis) [ alsS#migX (SEQ ID NO :11), H4wht ZEEFLIR A8 (SEQ 1D
NO :12) , >k H R R (S. cerevisiae) [ TLV5 (SEQ 1D NO :13), H4mhd LB IRIL 5 57
o (KART ;SEQ ID NO :14) F11 / BRZEAZ I KART 41 P£5. 11vC-Z4B8 (SEQ ID NO :15 ;8% (A it
SEQ 1D NO :16) Frgmfidi), ok B4 5553k % (Streptococcus mutans) [ i1vD(SEQ 1D NO :
17) , Hogihth Z B2 MR i /K B (SEQ 1D NO :18) , 3K AL B 2EF AT 12 1) kivD ( 28565 T4k
J741, 414 SEQ 1D NO :19) , H 4wt 32 BEFA IR I 2 (SEQ 1D NO :20) , LA KR H ARESAAL T
AT (Achromobacter xylosoxidans) [ sadB(SEQ ID NO :9), H.gmhd T B i & (SEQ
ID NO :10) o Frak 7 T B AR 6 potds 470 (R S5 AL P 0 6% PR G, A0 DA I PR 2 46 4 S T B Pl
(R 7] =) BV A, AN AR SCRTIR o FHUIA AT )25 268 IR B R, LB 3 )P 1) 5 A ST i () 24,
TR HA £ /02 70-75% R — 1, /02 75-80% , 22 /02 80-85 % [ [A]— Pk, s /b
24 85-90 % K A —M .

[0144]  FESE[E LR g 12/477, 942 IR T RIS R T @ 2 W02 BE bk, SLAE Mo
rh B CBEFLIR A B (ALS) WM, IF H BA WIR A R i (PDC) LRIk . i i
[*) ALS FHFEAK I PDC RIARIA A Capl RN KEE & T WA IR 2 ZBEFLIR i &, S
FLRRIE ML ) 7= A2 T IR e . SR B A M HERE R (Saccharomyces cerevisiae) BAE
AT A A AN VAR BRSO IR 5 A AT M gt o LA A R B R R R AN
I E3E IR HIE P45 61/379546.61/380563 F13E [E LH) & FF 415 12/893089 H
PEALT B s
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[0145] 55 ACSCH AR 77 v 065 A0 A B FH Tl A 40 (D B s o A 465 4n 56 |8 % 8 /R A Al
20090305363 I i F T FRAIK H i 3— Bl I ot S Mg 2k PRV 424 L 18 i Entner—Doudorof f 14242
A3 AR I B 1)1 o 4 A 0 e 3 [ & ) B A 2 AT 20100120105 Firids () B AR 55 45
. HAWEMR R IRE S (LRGSR IR EATRETE ) BIEEEE bR 736
LR HIE A AT 20100081179 FREAT T HEIA o HAAS 0 HE7E S b B AN D BE OB Ss 7% 1
1) 22 K1) PN IR 22 A% 17 e P A2, 4 238 i I HR7E 61/290, 639 iTiR, 35 2 /b — AN 2%
& G5, BT I 22 1% 11 B2 9w B A R P TR 0 82 1) AR 6 s aae 2 v K 2 BRI 22 I, a5 [
i G 61/380563 TR .

[0146]  UbAb, 769w 52 i 0 15 A2 -6 B 22 JER 1 P 905k 25 IR PP A 5 22 2D — AN 2R L SR
ARFN /BRI AE 3 4l e e 35 E IR B B A FOE 61/305333 HHiAT TR, IF HAL S gwhg A
A Tt T I T i v P 1) 22 R S U 22 R IR P T o A0 RO R A 5 G B L B IR e LTIV 1

[0147]
[0148]
BT IR PDCLLPDCA FH PDC6 Z: R (14 A\ 2R3 » I HLAL 5 3R 15 304K pLHA75-74B8 Fl pLH468
(KR #R » PDCLPDC5 1 PDC6 Jik EXI 2 i TAT i 60 i 22 T 1K) = 3= B2 () () Dyl o 2% BT R 2 18 G B
e T YA ORI KR SR R, PR SE R A REA  BGE A T sokE o AR SCER A T NGI-049
PR R

[0140] PR RE A (1] P V5L AT ) 1922 5t 0 Bl vy A TR T R e AL e ST, AR S g LAl il £ T sl 2
H A LT —CoAo BRI, PR Y58 TAT R 10 i 2 TS 1 A 2D 3T B ) 7 0 T BT s o
[0150] LR 4RAE T H A Hh 3 A I R e 5 1 s %) i IR XY R R 2 3550 A0 O 1R e 3 e v 12k A
I Py JF Ath % F B8 AR B4 S48, 48 Gl Flikweert 25 A (Yeast (1996) 12 :247-257) 51 f) 4 %
J& (Saccharomyces) . Bianchi 2& A (Mol.Microbiol. (1996) 19(1) :27-36) R & [ 7
k% REJE (Kluyveromyces) , LL & Hohmann (Mol Gen Genet. (1993) 241 :657-666) i
(31 7 2 BRI IR o AN LA TR I IR 2 I 9 4k () B 18% B: J& (Saccharomyces) B #ES H
ATCC (Accession#200027 i1 #200028) .

[0151]  pdc6: :GPMpl-sadB &A1 PDCO M B4 (1) R 22

[0152] @Kk B pRS425: :GPM-sadB (SEQ ID NO :63) [fJ GPM-sadB-ADHt J7 B¢ (SEQ 1D
NO :21) , 52k H pUC19-URA3r [ URA3r ZE R AHEK, # %R T pdc6: : GPM1p-sadB-ADH1 t-URA3r
#5 %o pUCL9-URA3r (SEQ ID NO:22) £ ¥ 2K H pRS426 (ATCC#77107) [ URA3 4% id,
Zbrid 9 34 7obp [ [ R B R E 41, DL AR P[RR 4L ORT URAS BRid B9 & . L
pRS425: :GPM-sadB il pUC19-URA3r J5i Hi DNA 7E & #% #, F| A Phusion DNA 2 &
(New England Biolabs Inc., Beverly, MA; H % 5 F-540S) F1 5| ¥ 114117-11A &
114117-11D(SEQ ID NO :23.24.25 F1 26) LK 114117-13A 1 114117-13B(SEQ ID NO :27
Fl 28) , 1L F B 4E{H PCR(SOE PCR) ( & Horton 28 A (1989)Gene 77 :61-68 fifik ) ¥ Fik
PRAf DNA v BUHE .

[0153]  SOE PCR [{J4MU514 (114117-13A F1 114117-13B) 4,5 5 F1 3" ~ 50bp 437 5
PDC6 Ji& B1) A Z& b (1) IR 3 DX s R PR DX el o R P A7 (R385 27 He R (Methods in
Yeast Genetics, 2005, Cold Spring Harbor Laboratory Press, Cold Spring Harbor,
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NY, 25 201-202 U1 ) , 58 B 1) & PCR v Be e A\ T BY4700 (ATCC#200866) , Ff K 4% A A4 7E
30°CHEFE T AT IRWENE HAMAR T 2% H &8 -5 et se e i ek B RIS |4 112590-34G
M 112590-34H(SEQ ID NO :30 A1 31), LL & 112590-34F F1 112590-49E (SEQ ID NO :29
F132) , ik PCR XL AL ARLEAT T 0t 25, LLIGAIE PDC6 2 il X ¥ M Bk AE PDCO Jik K] 6 A [ 3
Hro M7 BEARERUFELE 30 CHRAT TANFE T 2% i1 %5 B FN 5-FOA 1815 ki (1) 58 A 5 973 1,
X F R URASY AR id @47 7 [MISCR A 18 Ik B Bk 5-FOA ~F- 4 1) 1 7% #%: F &2 SD-URA
B RS b AR BB A T AR S R . 13RI 28 0k %5 2 1 B bR LA R A1) FE R A
BY4700pdc6: : Py —sadB—ADH1 t.

[0154]  pdcl::PDC1-ilvD A€o A PDCI fHI B3 B4 5 -

[0155]  H) ] SOE PCR &1 Horton Z& A (1989)Gene 77 :61-68 Jif ik, i id ¥ 5k B pLH468
f¥) i1vD-FBALt J5 B! (SEQ ID NO:33) 53K B pUCL9-URA3r [f] URA3T J& [R AH &, # & T
pdcl::PDClp—ilvD-FBA1t-URA3T ¥4 &1, H /1 firid SOE PCR H pLH468 H1 pUC19-URA3T Jit
Fi DNA VE M58, A Phusion DNA 25 E# (New England Biolabs Inc., Beverly, MA ; H
5 F-540S) F1514 114117-27A & 114117-27D (SEQ 1D NO :34.35.36 F1 37) #47
[0156]  SOE PCR [ 4M 51 4 (114117-27A FI 114117-27D) £, & 5’ F1 3’ ~ 50bp 5
PDCL J& Bl ()T ¥ DX 35T PDCL 2 i X9 T i DX s[RI 1) X 3o R P FRAE (1) 22 A% 2 F R
(Methods in Yeast Genetics,2005,Cold Spring Harbor Laboratory Press,Cold Spring
Harbor, NY, &% 201-202 W1 ) , 4 52 ¥4 ({45 PCR 5 B A\ 7 BY4700 pdc6: :Pypy,—sadB—ADHI t,
HAREEALARTE 30°CHEEFRT A G IRWEE HANAS T 2% BB B & sl e s Rt B A 5]
M) 114117-36D 1 135 (SEQ ID NO 38 F1139), LA K 112590—-49E Fl 112590-30F (SEQ ID NO 32
F140) , W PCR X HALAARIEAT T Fiik, LLIGAIE PDCI 4R 65 X U 4 7E PDC1 6K BE AR 324
T o EARAEILFEAE 30°CIRAT TANIE T 2% A2 BN 5-FOA 14 B 58 a8 5 b, % b
A URA3r Fricd 34T T IR o T8k B Bk 5-FOA P AR (1) R % e Fh 42 SD-URA B 7%
b AR R RIEA T ARSI . 13 B ZE % R RE “NYLAGT” HA R 41 FE R A
BY4700pdc6: : GPM1p—sadB-ADH1tpdel: :PDC1p—ilvD-FBALt.,

[0157]  HIS3 &

[0158] & T MHI B PN 98 A HIS3 4 i X, A URASr2 41 Hx DNA(SEQ ID NO ;41)PCR 14 T
his3::URA3T2 £, URAST2 £33k [ pRS426 (ATCC#77107) ¥ URA3 FRi, ZAR1C M A 500bp
(1) [R5 28 A1), CLfe 0 44 P (5] 95 5 41 1 URAS FRic IR . PCR ZFFH Phusion DNA 5§
AEEFIS4 114117-45A F1 114117-45B (SEQ 1D NO :42 F1 43) #:4T, H/=4E T ~ 2. 3kb [
PCR 7=4) o BFF5 401 HIS3 & 70 KI5 T HIS3 Ja 31 LI 5 X B 4w X Ty 37 X
B, 4 URA3r2 ARic (35 33 HIS3 gubd X & . M AFRMEIR ML % H AR Methods in
Yeast Genetics,2005,Cold Spring Harbor Laboratory Press,Cold Spring Harbor,NY,
5 201-202 T ), # PCR P4 4AL B NYLAGT 1, FER 8L ARAE 30°CHE 95 T A& IR g H b
78T 2% ARG R SE AR IE b JRLAE 30°C B T E R BRI B Z A & R I AR
A 2% I FE G GE R R IR AR FoRIF IR AL 7 DU UE RS I . T % AR LR A
30°CNE THM A 2% Wl HE I 5-FOA {16 o8 45 7edk LA A URA3r brid. ilibH#k
H IR 5-FOA 5 I B v& $ il 22 SD-URA 575 3E b, A K BIAE Dl aa A T FRid . 193
(200t % 5 I AR “NYLAT3” B R4 BRI .BY4700 pdce6: :GPM1p—sadB-ADH1tpdcl: : PD
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Clp—ilvD-FBAlt Ahis3.,

[0159]  pdc5: : kanMX ¥A 2R PDCS IR (1 £4) 3 -

[0160] A Phusion DNA EE2-&EEFI15|4 PDC5: : KanMXF Fll PDC5: :KanMXR (SEQ 1D NO :44
F1 45) , IEFE YLR134W 4 {244 DNA (ATCC No. 4034091) PCR 7 3% T pdch: :kanMX4 £, P24
T~ 2.2kb [f] PCR =4, BRS04 PDC5 #4r K U5 T PDC5 JH 37 LR 57 X IR Ahg
DR 3" X3, Wit kanMX4 AR ic i 3EG T3 PDCS Haht X R B, A PR HESH L HE AR
(Methods in Yeast Genetics,2005,Cold Spring Harbor Laboratory Press,Cold Spring
Harbor,NY, £ 201-202 51 ) 4 PCR F=#)¥EAL B NYLAT3 1, I3 HAEAN B 1% LBERI L 5
# (200w g/ml) 1 YP $555 5 b, 76 30°C M4 . 514 PDChkofor I N175 (SEQ
ID NO :46 F1 47) [ PCR §fi B4k 7 LASGUEAE PDC ZE 1R B8 I & A2 1) PDC5 4 X BUARHE A IE
o 2%EMIERRII Ak B T35 A :BY4700pdce6: : GPM1p—sadB—-ADHL tpdel: :PDC1
p—ilvD-FBA1t Ahis3 pdch::kanMX4.

[0161]  pLHA75-74B8 4z

[0162]  #4 % pLHA75-74B8 Jii i (SEQ ID NO:48), DL 7F B £} 1 & ik ALS 1 KARI.
pLHAT5-74B8 40,7 T Hi k& FL R 1) pHRSL #& {4k (ATCC#87541) -

[0163]  1)CUPL jB 5 F (SEQ 1D NO :49), 3K H Fili ¥ 28 70 FF B 19 £ Bk 9L R & B 4 15 (X
(A1sS ;SEQ ID NO :11 ;8% /5t SEQ ID NO :12) F11 CYCI & 17 (CYC1-2 ;SEQ ID NO :50) ;
[0164]  2)ILV5 J33) 1 (SEQ ID NO:51). Pf5. 11vC-Z4B8 @i [X (SEQ ID NO :15 ;KA it
SEQ ID NO :16) FlI ILV5 £% - (SEQ ID NO :52) ;LA M 3)FBAL 351 (SEQ ID NO :53) .14
WRERZBE (S. cerevisiae) B KARI w5 [X. (ILV5 ;SEQ ID NO :13 ;85 HJ# SEQ 1D NO :14) Fil
CYC1 #£1FF (SEQ ID NO :54) .

[0165]  JITik P£5. T1vC—Z4B8 4 [X Z2 4fich >k H AR 5 ML B 1) KART {HAL 5 SEAL 1 P41
SLHE IR T35 [ B il A4 US20090163376 1, i LR LG FH 7 R AARSC. Bk Pr5.
11vC-Z4B8 #ih ¥ KART (SEQ 1D NO :16) 5 BB TG 5 MR KART AHEL, BT 42
TR

[0166]  C33L A7 F{7 0 33 (1P B8 N R 2R,

[0167]  RATY A7 47 5 47 ORS8N Ik 2 IR

[0168]  S50A AL 17 & 50 L AR A HNEIR,

[0169]  T52D A7 T-A7 5% 52 [ IR &R AL M KAWL,

[0170]  V53A A7 T47 A 53 R4 RS AN AR,

[0171]  L61F A7 T-A7 5% 61 WSR2 R AR N RN 2R »

[0172]  T8OT Az T-A7 55 80 IR & MR AL N e e 2 I »

[01738]  A156V A Tf7 5l 156 [N 2 BE A8 A 95 2 2, LA K

[0174]  G170A A7 Tz m 170 B H 2R A N I -

[0175]  Fi& PF5. T1vC-Z4B8 Zihid X A2 55 -1 40 70 WL Bk I Bk 16 2R 2 DAk 1625 5 5, )
FH DNA 2.0 (Palo Alto, CA ;SEQ ID NO :15) & fft.

[0176]  FikLZAK pLH468

[0177]1 % T FH T 4@ Bk 26 15 DHAD. KivD F1 HADH (] 5Uk; pLH468 (SEQ ID NO :55) .
[0178] & T4 XJ 75 L B % RE rh 1) R AU 2565 1, B A DNA2. 0 & i 1 A 5 27 T
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PR S R N e g (KivD) AL AR i 208G (HADH) [¥gmbs X (437304 SEQ 1D NO :19 F
56) , HHLE T FURL pKivDy-DNA2. 0 il pHadhy-DNA2. 0 7. s (1) 85 11 50 43 il 24 SEQ 1D
NO :20 #1157, Fa% 7 KivD H1 HADH SRR R I8 80k . F AscT F SEil FgAf 21k pNY8 (SEQ
ID NO :58 ; W #K K pRS426. GPD-ald-GPDt, ik T35 &l &) B i /A A7 US20080182308, 52 Ji
% 17, % B RLLGI 15 K FHAARSC) AT T4k, MY GPDL J3 3+ (SEQ 1D NO :59)
il ald gahs X, LR pLHA67 (pRS426: : Py, —kivDy—GPD1t) » FH 5’ 5|4 0T1068 1 3’ 3
) 0T1067 (SEQ ID NO :61 F162) %f3k [ pNY8 1] GPD1 JE &)+ Bt (GPD1-2 ;SEQ ID NO :60)
AT T PCR Y4, LAFE 5 uiphn b AscT A7 8%, IFFE 37 i b Spel f7s. # EIREZE Ascl/
SFiT JHAL ) pNY8 Btk v B, 54 AscI Ml Spel JHAL I GPD1 JH 8)F PCR /4, LA K 7 85 A
Ak pKivD-DNA2. 0 [ & 20 AL kivD Zmhd X (1) Spel-STil Jy BiAHE R . 1XFP =
J7 R T Bk pLHA6T (pRSA26 2 : Popyy—kivDy—GPD 1) o S PR il 11: Pl 1% AT X pLHA67
AT HE

[0179]  pLH435 (pRS425: : Py —Hadhy—ADHIt) ¥ [ 2#k /& pRS425: :GPM-sadB (SEQ ID
NO :63), Ji5 & ik T 25 B & F) HiF 12/477942, s2 i) 3, % & F CL5| 7 R AKX
pRS425: : GPM-sadB 2 41, & T 1 & 55 R 1Y pRS425 Z5 4k (ATCCHTT106) , T ik 1k & 25 PR A, 45
GPM1 J538))¥ (SEQ ID NO :64) , >k H AKE A G O B 1) T B S B Y 9 b (sadB ;SEQ 1D
NO :9 ;E5 it SEQ ID NO :10 : 23 136 [ £ H HiE A 41 US20090269823) , LA K ADHL #% 11+
(SEQ ID NO :65) ., pRS425::GPMp—sadB £F ik sadB ZmidX K 5" Fl 3’ w4y A4S Bbvl
M PacT 5. WITHAS|49 0T1074 F1 0T1075 (SEQ ID NO :66 Fl1 67) BEAT & AEAL, 78 I
& sadB gubS X 1) 5w b7 Nhel £i7 58, AT AE 8K pRS425-GPMp—sadB-Nhel, %4 4
WL FEE . ] Nhel AT Pacl J54k pRS425: : Py —sadB-Nhe LUBEI Y sadB i x, 3K
K H K pHadhy-DNA2. 0 FR A 35 225005 1 PL AL ) HADH 45 X FR) NheT-Pacl Jy Bt A%
THAL IR TR, INTI15 2 pLHA35,

[0180]  FH SacI MINotl i4k T MR AR pRSA11 (ATCCH#8TATA) , IAE = J7 iR N, ¥ |
REATHA AR SR B pLHABT FIELE Poy,—kivDy-GPD1t FRIEF [ Sacl-Sall f Bk B
pLH435 45 Pepy,—Hadhy—ADH1t KA B[] SalT-NotT F BOAHZEER:, DA% KivD I HADH ik
A TR —8UAT . XFEHUE T 80K pRSALL: 1Py, —kivDy—Pgpy, —Hadhy (pLH441) , %%
P22 T PR B BRI .

[01811 TR F IG5 T W42 i1vDs kivDy Fi1 Hadhy 70430 = Fh LR ik e 1A 2%
A, AT A AR T2 1H LR HiE 12/569636 ¥ pRS423FBAL 1vD (BERK R 1K) (SEQ ID NO :
68) 1E N T1vD ZEE FIRIR. XFP R A & E K w3 AR FL 2R S (nt
1423 %2 1879) MILEREEEH S HIPT TR KT 2 oK AL (nt 8082 %2 9426) o XA EH FBA 3
BT (nt 2111 § 3108 ;SEQ 1D NO :53) F1 FBA £ 117 (nt 4861 % 5860 ;SEQ ID NO :69) .
AL, E e A T T AR AR AT 2B R His FRid (nt 504 £ 1163) FIH T-78 Kig#r i b
AT A N T EEZDUERE (nt 7092 £ 7949) , 5k B AR S 8EBRH UA159 (ATCC#700610)
) i1vD ZRASX (nt 3116 % 4828 ;SEQ ID NO :17 ;854 )% SEQ ID NO :18) {7 - Fi& FBA J3
B 1A FBA 2112 (0], TR B T PRI AR ek, Bk 11vD gehd X bl &
T lumio #3485 (nt 4829-4849) .

[o182] % — & & A Sacl M SacIl # pRS423FBA ilvD(Strep) ( 5 MY fi
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pRS423-FBA (Spel)-11vD ( & H 85 BRI (Streptococcus mutans))-Lumio) & 4L ( I+ A
FH TADNA 28 & 44 SacTl f7 s~ K umdk ), M43 24K 8 9, 482bp &1k, 2 —0 2
FH SacT F KpnI M pLH441 43 B H4 kivDy-hADHy % ( Jf F1) F TADNA 28 & B £+ Kpnl £7 &
PR w4k ), 15 31 6, 063bp 1 Bte 1% 7 B 5 oK B pRS423-FBA (Spel) -11vD ( 4% 53 8%
BRK B (Streptococcus mutans))-Lumio [ 9, 482bp #X 1A BX AHE . Wik = 4 7 #4k
pLH468 (pRS423 : : Py, —11vD (Strep) Lumio—FBA1t—Pgpy,—kivDy-GPD1t-Pgy,,~hadhy—ADHIt) ,
B LTS TR T B A A A

[0183]  FIHIRUER AL FEF AR Methods in Yeast Genetics,2005,Cold Spring Harbor
Laboratory Press,Cold Spring Harbor,NY) , ¥ JFii 2 /& pLHA68 Fll pLH475-Z4B8 [F] i %5 A\
T HFE BYA700pdc6: : GPM1p—sadB—-ADH1tpdcl: :PDClp—ilvD-FBAlt Ahis3 pdch: :kanMX4,
HH T F EARAE 30 CHE IR T AN B 2 B A R EE HANZE T 1% SBER-& e it b
FITAS R RFR A NGT-049.,

[0184] &I KA B BEAR I M4 3

[0185]  NGCI-031 J& & & (¥ KW B AR L] . NGCI-031 2t & ¢ T B A& iaste I
2K pf1B. frdB. TdhA #l adhE FEERIF R FR. ASCHEHE T NGCI-031 BFRHIA

[o186] A% HAH pf1B. frdB. 1dhA fl adhB J& Rk 5 1 KA AT B B AK

[0187]  ASCHEME T MKW B £ 5% pf1B. frdB. 1dhA Fl adhE ZEREE 7. AW
M B ) Keio B AEEE (Baba 25 A, Mol. Syst. Biol. ,2 :1-11,2006) H T#il#% )\ Kl i B
L. Keio HFEEE (19 B NBRP, National Institute of Genetics, Japan) fefEHAE N
T BW25113 i) 2% Bt B 5% [R] vl B SC 2, T aA w1 2% 18 1F Datsenko FH Wanner (Datsenko,
K. A. &Wanner, B. L., Proc Natl Acad Sci., U S A,97 :6640-6645,2000) [ /7V%HE1T. 1F
ZES T, AN ER R PR FRT (4% () R 845 2= An i U, b idilind Flp A LR
515 22 A FE DR R B KT 1T R PR B I R TR 6 P LA Kedo BEARTRIARE% 3 21 52 A B RE TP B2 Bk
iR R I8 AR I AT MR . AEH T R AR PLA S S, B Flp EARRE R R
IEE AR Id . XPPA AR LR IRPEAE A N — IR P1 & SO 2 Wbk . 78 Bk A8
Datsenko Fll Wanner ( [A] &) B 77EMA R P14 Tk H A E L h —Fh BT iR JE DR o
[o188]  4KO Kt W W #RIE L P1,,, ¥ FAE Keio WFK JWO886 thAy i, frid s T H B =F
Keio WA I PL R AR B AT« BT Keio WARANTE -

[0189]  —JWO0886 :4di A\ pf1B F [ kan Hric

[0190]  —JW4114 4@ frdB F K] kan FRric

[0191]  —JWI1375 :4di N idhA K] kan FRic

[0192]  —JW1228 :4fi N\ adhE F1H] kan FRic

[0193] [ %F M F K 3% %k A (¥ > 41 24 :pf1B(SEQ ID NO:71), frdB(SEQ ID NO:73),
1dhA (SEQ 1D NO :77), adhE (SEQ ID NO :75) ]

[0194]  FH pCP20 %Ak < T8 2 Z Pk 1 R LU G (0 o 2% B ) 42 FRT 1R B8 R An
pCP20 s2 2 N & R PUE AL (Cherepanov Fl Wackernagel, [Al b)) » ¥MEAIKRBAER S
100 1 g/mL 28 WA = 1) LB AR o JBUkE pCP20 #5747 B FLP BAIRG, B AE M o S 3 FIR3%
#IF I HAZ B 3h TR 5240 T ok i c1857 Vel B RURS H.18 55 1 i . pCP20 42 i
S R R TR P U T
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[0195]  FHZFT5 5 R DU R pIW168 4k < I 85 22 Bk AR LA Sy € Ak b B8 o () 2
LloxP (R IBE ZhRic (Wild 25 N\, Gene. 223 :55-66, 1998) , FT iR JFuki 40, & W B /& P1Cre &
Alf. Cre EZES (Hoess, R. H. &Abremski, K. , [d | ) N SHiFIBEZ LR L HLE 1loxP 4
s EEAYIER . pIW168 K Hil R iR AU Y pSC101 . B AL R IRE AR 100 1 g/
mL 2R E &R LB AR b

[0196]  FE#E JW0886 (A pfl1B: :kan) £E 30°C F H ki pCP20 # Ak FHIR AT E LB 4% L, ik
PARALE 100 1w g/mL Z R H &R ARG EFEPETEE R T, XIZBF 2] LB TR I
HAE A2 CTHAEK. B0 BN EERMEZ T & 2N RS RGP LB~k
b M ET PCR 514 pr1BCkUp (SEQ ID NO :78) F pf1B CkDn(SEQ ID NO :79) fifikF
M RBUBAE T EHRPURE T @B Ik XT 10 1 L ¢ PCR J N VR -G8 55 7 iR
ITT W7 . B TIHAR K2 0. 4kb (¥ PCR =4 LU A AR 10 [ B 3 JF il 4% « JW0886 JTobric”
BIFE. ZE R pf1B LA,

[0197]  FIKHE JW4114 (frdB: :kan) ) P1,,, ¥R =% Fid“ JW0886markerless” B kK EE
ITTHS, R M TEE 250 g/mL RIWAHE RN LB PR L. BiE% PCR A5
frdB CkUp (SEQ ID NO :80) F frdB CkDn(SEQ ID NO :81) fiiit KA EH Ptk Y. H4
7R 1. 6kb [IHHEE PCR =) (1) R 7 il i L RS2 25 40 B, 5F HUA pCP20 ¥4k in Tk B
Fride B SGAE 30°C PR AL FIRATAE LB A b, Ik FAR A& 100 v g/mL2d N E &%=, ARG
AT EERNOEA T, YIZRM R LB PR _LIFAE 42°CFAEK . Ko B i B iR AT E
AFHHE R RINE ZE PRI R AR LB AR b 18id PCR H 514 frdB CkUp (SEQ 1D
NO :80) Ml frdB CkDn(SEQ ID NO :81) ik RS =AUKN 2 N5 ZBURII R . WEL
BT R 0. 4kb (1) H 1 PCR 74, AN T IR FRIC R BRANGE R WL« A pf1B frdB”
AL S ) o

[0198]  AIZkE JW1375 (A 1dhA: :kan) [ P1,,, W% FRBUER BIRIEAT T # %, 7
WL A5 25 0 g/mL RIBEEZEN LB Pk . A 54 1dhACKUp (SEQ 1D NO :82)
1dhA CkDn (SEQ ID NO :83) HEAT B 74 PCR, XK A& R Pi LI SARAT Tif1E. Wi bpr
A=A T BT A2 1. 5kb [ PCR P4 1) B v il 2% 4y FELUERSZ 25, IR pCP20 X Hi kAT
AL RbRC. 16 30°C NBEAL FIs A48 LB AR b, AT FA 8 100 1 g/mL 257
FHE, P PE N ETEZ AT RGN E] LB AR EIAE 42°C K. BorBnm
WIRAMER N T ERARINE RPN LB PR L. @i § 7 PCR 514 1dhA
CkUp (SEQ ID NO :82) #1 1dhA CkDn (SEQ ID NO :83) ik R I EF EHURFI & F 55 EHUK
W, 345 0. 3kb 7M. 7= A2 K40 0. 3kb T4 1) 50 B IE S AR 108 Bk I 1l 4 = B v
BE, T A “3K0” (ApfIB frdB 1dhA).

[0199] I PL,;, W f#™ V)£ BIFE“ 3KO”, Pk s it =4k H JW1228 (A adhE: :kan) , 3
HRBEAEAS 25g/mL RIBEFZRM LB AR L. WL W% PCR 514 adhE CkUp (SEQ 1D NO :
84) F adhE CkDn (SEQ ID NO :85) fitiik R IBEE R PLIEH S M. P AETUHR 1. 6kb [¥] PCR
PR SRR A 3KO adhE: tkan. il a2 A EIEE 3KO adhE: :kan 34 pCP20 ¥4k LI
BRFRIC . 7E 30°C N HFEAL TIRATAE LB AR b, Frid AR B35 100 n g/mL X T HE R Bl
ATNER RN TRIGEM R LB PR EIHAE 42C T ERK. B3N EERR MR T E
B R AR L O LB AR b I w7 PCR 514 adhE CkUp (SEQ 1D NO :84)

23



CN 102666867 A WO B 20/36 BT

HladhE CkDn (SEQ ID NO :85) #ifiik < 4 B MU 2 N 5 8 B BBUR R & o B A2 T I K
25 0. 4kb [#] PCR P # vl A 44 4 “4K0” (Apf1B frdB 1dhA adhE) .

[0200] &% TS RGRRIE R pF1B . frdB. 1dhA 1 adhE JE R ) KT B 4= 7= 15
T CHEHEE NGCI-031) [jfa e

[0201]  RAIFRUESSAt, MABEAA TS AT BRI 20 DNA R 38 T ok B AR S AL JC BT
(K gmhs T I B 0B ) DNA Bt sadB (DNA SEQ 1D NO :9 ;8 (15 SEQ 1D NO :10) . % 4t
Sof 5 22 PG B M B A A7 S B FUFE , /] Gentra Puregene i #£r (Gentra Systems, Inc.,
Minneapolis, MN ;7= &4 H 3¢5 D-5500A) il 4 38 DNA. 43 554 FH 1 1] R0 S ) 5140 N4T3 A
N469 (SEQ ID NO :86 f187) , A Phusion High Fidelity DNA 24 (New England Biolabs,
Beverly, MA) SR PCR F14. ¥4 PCR =4 TOPO-Blunt 5T % pCRABLUNT (Invitrogen) » A
M3 3] pCR4Blunt: : sadB, #R S5 ¥ TR 6 A\ K HT B Mach—1 4. B 5 A POAS STl 4y
ORI .

[0202]  4RJ5, sadB 4ihd[X 4 vifE 2 2044 pTre99a (Amann 28 A, Gene 69 :301-315, 1988) .
F EcoRT 71 & b & pCR4Blunt: : sadB, % i i sadB Jv B, ¥ 1% Bt 5 48 EcoRT W 4L 1Y)
pTrc99a i&EH:, MIMTE TR pTre99as : sadB. %Gk #l # N K AT B Mach 1 40, FTi5 2
(R AR /iy 44 9 Mach1/pTrc99a: s sadBo 448 F 5 T BEAE N IR AEEAT 20 M, M 41 iy
TR sadB J PR A SRRk R T 1t 20 I 22 R 76 48 M i B S X 3. bmmol/min/mg HH .
[0203] 2K J5 Wi T B ik 4 sadB & A W v FE 2 pTre99A: :budB-ilvC-ilvD-kivD H7,
pTrc99A: :budB-ilvC-ilvD-kivD #& pTrc-99a RAF K, C#HmH T 7 T HRIANEN T
(hn 36 B LR H1E A A 20070092957 SEHt] 9-14 Frids, ESCRREA T I H 77 AL ) o 18
pTrc99A: :budB—ilvC-ilvD-kivD ¥ T B4+ (1928 — R R g =k B il & v B A0 QT
ATCC 25955 [ LW FL IR & 5 1) budB, Bl J5 & 2 Aok B R T B 1) £ W72 R e 4 38 I g 11
i1vC R o AR 2 gmbs >k B ORI B 1 SR IR i /K B 1 1vD, 3 Higfa 2 gmhdok B LR
FUERE (L. lactis) HISCHERTRE MR BRI kivD ZE[H.

[0204]  {# F 5| 4 N695A (SEQ ID NO :88) Fl N696A (SEQ ID NO :89) A Phusion High
Fidelity DNA 451 (New England Biolabs, Beverly, MA) M pTrc99a: :sadB § 1% sadB
HGX . P UL N R T e T 98°CARME | 4p b, ARG AL 98°C AR 10 FP,62°CIE
K 30 #b, T2°CHEMH 20 5, 30 MEFR, ARG T 72°CHEAT 5 43 %P 5 I SEA0 , 5% Wi BT 1 4
T 4°C. 54 N695A 75 F T ra B Ave T FRAITEAL SR sadB gmhs X 1K) ATG AL 4H 2505 1 1)
RBS Filf. N696A 514E, & FH T FifE i Xbal 7 5. 1. 1kb ) PCR P4 AvrI1 Al Xbal (New
England Biolabs, Beverly, MA) 34T 4k, 35 1% H Qiaquick # I 32 BUIR 57 & (Qiagen
Inc. , Valencia, CA)) HEAT IR 4tk 2iifk J5 19 7 B A% H TADNA 7 #: 8 (New England
Biolabs,Beverly,MA) 5 FAHIRI PR &I PEBEY] G 1) pTre99A: :budB-i1vC-ilvD-kivD iEH; . &
BARGYHE T 16°CHFH A, 2R 5 4 IS B AR AR AT T Mach 1™ 852 440 i
(Invitrogen) » SRIFIIHEALMAEEZETE 1000 g/ml Z N HFRH RN LB BUR AR L. Sk B#
AR UL DNA ] QIAprep Spinminiprep i) &5 (Qiagen Inc., Valencia, CA) 4% FHili&
TR % o TP IR AR A pTrc99A: :budB—ilvC—ilvD-kivD-sadB.

[0205]  GNASSC IR 4% 4KO BERR R FELIRRSZ 2% 40 i 3 F pTrc99A: s budB—ilvC—ilvD—kivD-
sadB ( “pBCDDB”) ¥4k, HHeAk rRIZetefh 2 LB BlR-"FA b, Prid-FA & 100 v g/mL 2
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FHHER, PiEHERA 4KO (BB pTre99A: :budB-ilvC—ilvD-kivD-sadB f & FEFR
NGCI-031.

[0206] 25 B

[0207]  ZEHH S 5 7K AN VRV A WLV 771 B R A 8 FE R T T AR TR 9 A< T I R
HIES RS o G 38 BA DA IR BT F T A2 7 3mSR ) b 4 A A5 A Ty B AR
WA bR . BAKTI S, ik 2GRN (1) X 5AEY), 1 K AT B A4 LT B R L
WE B AR, (1) BRI FRIERMARE, (1i1) X T T BB A & o)
FLREL (Kp), (Av) X TEFRRZERAAMRK BRI, (v BRI S KRS IR 5T B FL
FIFEEFE, 1 (vi) AICSARTETEFR . $hoh, A T I m AR A SR E M2 5E M, Pk A<
BUAN, (vii) HAMREPREE (n), (viid) A T8 KR R B IRk, RAIRMEE (o),
A (ix) HAEA XA BGRATT BT W7 B8 i

[0208]  fE— NSl 77 S, ZEEUR AT O S A ARV AT A AR, RN SEY) 2 e R 1, 51
BRI R TIRRFERIRERE SHEM I 52 (04013 0 7T 4 52 KT AR AR AL M) AR 28 1) e I 455
FrREEPEP T I Y . ZRBGHR ARV A VERIRE L, Be g T8 1 A8 2R BORI N B ) AP AT
AR R R R AR e T e SRR A R TN . 2 LA 56 [ N
HFF1E 61/168, 640 ;61/168, 642 ;F161/168, 645 HISLHEH] . EARAEPIAH A AL GRS VT
A=A P 2 B B AR A A AR AN SO VEACAE W00 AR 2500 P T8 3 OK T = B ik
BRI AEIS B A RIL) 25% o BT R0 T I BIAFAE B 08 52 0 S A2 )0 26 BGR) A5
T PE, CEXSZE IR A AR B PE IR N AP A R o B I B R % = ) n L
(A7 AE AT AU 52 0o 25 OO BT A AR M o Ik 777 32 S0 B0 FH AR AR B 25 G, 3 48
BRI & R MR R B S A WL BGR e e A T

[0209] E—/l\;;ﬁﬁﬁ%* ’ Fﬁmﬁﬁﬂﬁfﬂﬁfﬁi E C7_C22 HEEEE%\ C7_c22 EEEHE’E\ C7_(:22 HE‘HE@Z@
IS C—Cyp NRIVIE « C—Cyp HRIVTIENE A S EATHITR G o 3 26 ) 0 S A0 5 40 35 22/
— P TR AR, BT IR TR B I . o S I A I DU e B I T T T Y
B TR I 5B IR TR IR « A 5t R IR L v R P AR BRI L 1- Bl 1 81— +—
P 9— - - R 9— LR 90— TEL - SER L R EARIE S Y. TE 2 AN ST
Eh, TR ZEBGR EFE MY o 752 A SERETT 20, Prid 22 BOR G5 SCREM MY , 451 4 2- 7T
22, HonT L TSOFAL® 12 (Sasol, Houston, TX) 8¢ JarcolI-12(Jarchem Industries, Inc. ,
Newark, NJ) FIJWERTT. {E2 D907 20, Prd 2 BGAFE SCRER IR B an 2- T 2 — ¢ 1R
2- O - SR 2- 28F — +PUER, ‘A1 43 %I LA TSOCARB® 12, TSOCARE ® 16 F1 TSOCARE ®
24 T353R 15 (Sasol, Houston, TX) .

[0210] FE—ASE0t 7 B, S — SRR A VARG T iEE CioCyp HEEEE%\CIZ_CZZ il
E)‘j@é‘cw_czz HE%E@?%@E\Q{C% HEEE%xCu_Cm Hﬁﬁﬁ@ﬁﬂﬁx U\&'E’ﬂ] E‘J/tab/ﬁ\¢@o ﬁﬁm%#
EWGRE AT 8 B e o T B ARE 1 e R )RR DO B SRR L A TR
B R IR TN SR R IR TN L PR I Y R PR L ) RERE L LR AT RIIR A
FE—ANSEHE T 20, Prid 200 n] L s e

[0211]  FE—NSEJl Ty S P AT 38 — H/RANRYE A ML DGR RT3 B C-C,, IR
C=Cyp NRWTRIR \C,—Cop JENTIRIR I+ C,—Cyp NI L C—Cop JRNTBENZ LL S EATRIR G &
T AEBUGAE R IE H 1 FRE 1 280 1- b —helE 2 kel 1- T LRCEATTR
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REW . B ALHETT =T, Prid s —ZBUN a4 1- 250,

[0212]  FE—ANSERt 7 =, Irid 8 — A BON AR M OF B 58 — A BGHALHE 1- 280 .
[0213] =44 F 58— A1EE A BRI, SR A< BRI R A X 0] 76 G i3 B N A2 Ao 464, 28
— RO FH ] R 58— R AR —AARGRIR A R A E 43 2 30 LY H 402 90, BRAY H 4
240 BRAH 52 80, A H 432 45 BRLH /T2 Th, B H 732 50 B H /32 70 AR
0 [l S e A R P 1) e KA 48 S RG] o5 (0TI 23 FE R S AT 52 KT I AR A 2
Z IR o U T AR BRI T I IR A AR RO IR T 5 5 YL B A o [ A i 7
1T AR T A5 DRI e P 7 S5 (R AFDRNT 3 LA A FH I 38 — SR KGR B — R8s — %6
HR AR & A A L T (LRGSR ZRBLFIR B B EY) ) BIATAE S LAY I &0
AL RAH I 5 PR M a0 BN AT AR 3 >4 1 70 ] A T 383X 8 A 7 DIASE A SC P () A i 2
Ptk o

[0214]  BIEH ARG A 2 P AR IR, #i Sigma-Aldrich (St. Louis, MO) , HLR
il 2RSS, Horp VT 20 0E T AR BRI T B A BUREE . TR RS HIn B &
VIRHREY, AFE P B 4155 UL RS MR 4+ & AL 53 o a0, —Fia] i e 3R45 1 T
b i B A5 2 65 %6 IRTHIEE DL A e ORI TG 107 Bt X1V S 420 o

[0215]  BiEY)

[0216] WA BH 7V ik, ik REERS 2 5 20— Fig & Wy, kB B W)k g 2 /b
A2 A S AH NS T Ak A B35 75 2 (K92 08 1) P A 346 1) PT R Bl KT A7 A8 B 1T T 4
BeRE. PrikBiE Yl AR AE R I3 IR 35 (1) — PP sl 2 R A 73, 490 4n i 25 B, 703X Pt £
NAFAERRBIEYIRE m TR R B IR A B B EY (Banmi ARl ) WAL, BRIEA
R TR A T v R BRI 2 A, B iR B & )18 v A4S R e 55 55 5 TP AR AE 1 AR 1
(AT A FE At 90 A , FE3X Pl D0 T A7 AE RN B IR B ey T e B s 7 5 b AT 28 1 m]
RIERRIR R ot B30 oy e LRB Y v LG —Fh sl 2 A WURY), ST
TE T FE0h A B R 3 B — AN A Ry A2 T R BRI W 58 & — . SR R e 3G 7 2]
A5 AT R B U G0 SR O HL— MO R e B AR s . R R I RS IR S R A T L T
Difco™&BBL™ T+ (Becton Dickinson and Company, Sparks, MD 21152, USA) .

[0217]  PriRBEW) v ELFE SRR R HOREV T OB R L R BE R AR oK
I TR VR A 4E = DU BN AL & . lan, BTk i Yyl A HG spopl, prik spopl ik B
H TP SRR L IR BB OB S BT A B AR L ke 00 [Ty B | ] b L R AR L H R
TEOBE S SRR Y- UM 5 R R L DA A I 9 A R AR A PR SR B SR (L
RUBE IEA R DU A S . B i B ] A4 R, BTk R L B R LR
FUBE 22 28 B U TR L 41 A ol ot OB SRt EE R e A PR PR PR BT R IR
B AN R S ZEERE LI A | gentiobiulose. H EE TRE LS UM [T TR 2EE R,
rutinulose  RZHE LI EAIRIALE - By &) n] ok 3 28 £ % A 80 ORI e Hs
AR DL ENNA S 1Rk XA RZ Y NIERE sy 8 LW S B Emia el
ANBEWSIE N B nEIEE 5 /D 8000 IE /RN T EHNBEY, it B E L .
HIEHE BRI e 4R DU A S .

[0218]  AN[EISEZLINEEY) ] N Z AR R M 3RAT, AT 2 A w0 A T2 BUR e LA TE
S AT A 7 A B RN T T o AT I8 T AR AR N ) v B A A B A A T v
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WIPTVE  Gh v 1/ B2 e AN I 5 75 5 5 AR G B A 1k PR A I 35 9 ik s KOM T Bl iz 3
Yo [FMSCEIZEY) ] 106G R B AE— S8 DT S2rp, BB ] 3R B KRR AL &
YIS anke B ) Wik ffk T K BB 1) i 2 0

[0219]  BIFEY)I & 75 BIE BILE R IR IR 2k T (9K 2 22 /0 2 DR @ AE T T 70 S5 Atk A P 3
FEIE B IE VDR FE T 16 B AT R BE RIS A7 AE T 1T I 3 BC R 40, s & m] AR AR 491 A S
I ST A T T3 E AT I 8 o A9 G E ik S I 6 A3 P R R IE AN KB IE R
TG M T RS 2R3 M AEY BA W2 M AE AR B E R a5
AT A A [ 1) 22 3 T P e B A Il 2 B IR FE S TR, ATAS AT T B BE R AR A IE U
PR B IE Y & ST B2 I E ) A A K R B TS 11« 2835F B IRZ5 18
WA BT B IEY B R = .

[0220]  7E— AL T S, AFAE T RIS IR B 138 B P mT ST A AE 2%, BRI,
XTI A o B 1 B M A BT AE s BT B2 0K IR RS, MBS AR AE2 &) 1)
{EAE FAEREERE IR QR a7 T B ) o B YA A MR R n Tl S AE A R L 2
FEPIIAFAE DA R AR IE R AT I E o B YA A RBIE YR L VP L)
ZBE B — PR IR BE R, HAR YA B B IE VDR BEAS RVl B4R FH 4 26 B3 0 — Fb
YR B LUK T WY A AE I BB E N 1 AR #6225 % A K R A K o A7 AR B R %
P BT e S5 A B A AR R B IE YR TS . R A B A
A IR BTG N (1380 , Ho e B A K R I 7R 2 53 0B b s T BRI #F
B R T IN AR KPS A RIS IR S BB B G AT B S T
J7iEF a5 A BAAEE A (U A B ) AR ERBIE YR FETEH
[0221]  f TAL R BRI 55 T (KB B HR FE 22 /0 J2 DL i AR T AR SRS R I R 2 172
ST AR FE A 16 1R ] R TR U R A7 A6 R T B E 3R 4, W AE B AR AR IR T B A
HITR) T BEUR B R AR DI N R B W) I ON B I 5 77 556 vh BOSURH e I 35 7 B (1) 7K A P
BT AREBEY NN B 5 — A HGR) B —ABGH  BUE AT 20 & A o AT DA 4
KW BUKEFBIE X MANBIEY) » ALIEH, WEBEY I B R B R AERGR T . 1835
W] LU S I S 1) B 7 SN o R E NN B E 35 N IR i Nk
PR E R B R R e R T, B NN Bk B — A B AR I 3 i, B ke B o 1
(R 3 o

[0222]  FEZ AL T S, KR FR IR EY SR E N 2 /02 0. 2M,0. 3M.0. 4M,
0. 5M.0. 6M.0. 7M. 0. 8M.0. OM. IM. B 2M. 7E—2C50 it 7y 2 b, KRR BIEY DIk /N T4
M.

[0223] K%

[0224] W] T3 4 1) AR GE A0S A (R R IS 7R R h BE IR Il U B LA AE 7 T R . WIAT
FHATATT 1 A 10 R P, ST b R R e, T O e, OV R R, B AT AT T AL
T A5 7200 B AE R R AR R A RT3 AT A0 2 BUR IR AU B RN 2 B
2 (12 W Bailey 2 A Biochemical Engineering Fundamentals, 5f —Jit, McGraw
Hill, New York, 1986) o Z& T Frid BT A=) A BRI 72 0 AR SR, 0202 FE I 4 1) R 8%
BEFRFE | pHVIELRE LSO 40 S S M R AR AT I R 5K o T PIT AW FH IR R I 835 95 2 K IR AN ™
F A EL D 0TS 3 T A P T A= 0 1) AR A s A A 7 B S SR ()T I 7 ot B o 55 R AR ) 6
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AT AT R R B R 7R, AR EAN R T, A5 A HLEIR an i REE ) s B R &
PR R IR I B G R R I ARG IR AL s UL R A IR . 18 ] R R YR AL FE
{EANFR T < BRpl, Q0] 2500 BB s 0, UM SRR RN 20, Wik B AT Y s —
BRI s LA RCEATNRE W) o B E IR IE AR 2 A, BTk & I 77 5530 w] A 35 3 4 1) 00K
WVEE B, W RER U B IR, 4 5, R3S, Bl 1, G i DA S LA 2R 4, AR S
ARG Bailey 58N, W F3C) o BT ZEEUR BRI IE 29 2% RO T B A8 0 B A4k A=
V), FF H ARSI R AN 52 AT R B S 568 7 {8 1y LA 2

[0225] A HH A I\ VE 35 W11 AR Bk PR [P T 2 114 7 ¥

[0226] W] NALE T EE KL 20— FiBEmY) AT Hh A2 /D —BhmT R I il 5 R0 28 5 R & A
(Rt i TRER) ) LA A6 miad 42 A 22 20— i Y A2 7 T B R B 2B 0 1) O I8
B R P T B, PR B aEm YR B A /D i DR e AH X T AR BE A A I 3 IR 2 B IR )
FEE AT 346 (1) ] R P U BRI A7 AR T I T B Bl R 4. LR SE MM M A= P vl 1k B 4l
B R 4T B 22 fR L A B, I H B RS a0 K AT B (Escherichia coli) A FLAT B
(Lactobacillus plantarum) FIPEJEHERZRE (Saccharomyces cerevisiae) » 1% G VENI—
RN R IR0k 5 28 — 5 K AR A HLAR BRI AU E L 156 = 5K RBE AL
R ik LA A 25 KA R 5 T B AUAH T I AHIR G40 <4l ” ¥a R B3 e 38 FIA WA
R B RS R4 o0 A0 R e R T TR) IR AT I ) B O A ) B R i DB B IMAN RIS 5%
TR ARG ATIE RS A RGN eI & fE— DS B, Irid R 72510
5 OB, I HTiR & T AN TS L.

[0227] g 20 — R0 58 A BGRIIN, 7] LU 22 A7 CL 20 VR & 150 — A A 2R BGRI R AT #%
fitk o 502, W] ARG G VRS R KA 2% TR B — R B AR BURIR S, IF HLAR S AR RS A HGH)
IS RS IR IR R A T o VR T A — P, B ] LLSS — F0 5 — 2 HOGHAE B ok
R G I 77 AT o 0, 55— RN 5 —AEHGRRT BL 3 AR 0N & RIS IR R R 4 o
TE— AN S 7 Ze i, A0 R e 8% 75 55 5 A AL AR DO i B, 70 A R e a5 R S R0 5 — AR Y
)5 55 ARG AT, oA R B IR S A AUk . B — AT B, 5
AR A v] e A AE 5 5 — ARG R AR (Rl ) s b e FE—DSE T &Rrp, 5 %
WA A m] R AR AR 55— ARG A A R I A4S b o 940, 35— AR A BLAE— 2%
a5 R MR IR, AR WA IR 22 0 — AR ARG F R AR S SR A BRI
R, RIXLESE Ty S, WURHRB IR NN RIS IRk 58 — AR O] AR 6 I 2 A HGH) | 5.
EAIA S .

[0228]  BTIRA LA BRI AT LALE A BT 46 (R IRk 5 BT R R e 335 7 BB, AT TR B XUAH
P IRk AR D14 — Rk $e, Ird A AL BN W] DL A PR T A ik 2R A K B 2
Ji 5 il e 3 R R i, L B AR K i 1k 2 T DLIE I I 8 35 TR 5 O6 8 BE T E
TE— ST A, Pk 25 — 2GR AT AR — AN s Th 5 R RS R 8, F B Pmad o — %%
HUGRAT DAE [F]— A T 5 RIS Fe 3 R — 2R BOR B e 72 50— NS 7 &, ik 28 —
FHGRA] AR 5 58— B 5 R I R FR AR AR B i ) A 28 AN R ) A28 T, B R EERT 97
FER — G R . AEIX LS 77 S8 h, WIRHBE Y I R IR IR 2k R — ARG ATk
[R5 ARG e E

[0229] U4k, BT A WA BRI AT LAAE 254 A 35 7225 T 10T B /K1 128 B P S 1 R 7K P I
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b5 Uk P 85 2% JE R A, A9 A AR T R R IR B B B K T BTIR T UK B AT DAR A
A L0 R 77 2% 5 48 3 ik A 3k B m R s 2, AR R A TR i AR I . R A
TS R AR B FE M SR 2R B SRR IE I B R R Rk T . AEZ AN KT
FE ANAERGI SRR . 7R 2 AN ST 2P, AR SCHTIR J7 32 m] 5 36 [y ) & ) o i
61/368429 H161/379546 FTik J7iEHe-GA8 A, 2 rp T B H A LR Qi s 107 1R 1) B8 AL DA i T
B 188 120k R A5 FH A A1 g 7 g o

[0230]  Jx%ET] LAYEA 445 M T IEAT 2 DTS FR ik B 50 e 1 AR R /K P IR I 1), id
b P 2 AR KK o RIS B FUE B AR KK BB S5 B B I B R T
o, SRIE RTINS S TR BRI B T T A& R ERIE, B R
P £ 2 R AR B GE 4 DA T IR A4 2B 7, o vk (149 35 [ & R FRO AT 12/478, 389
(RIS 6 BT o BT AR BRI A] T4 REABUR S E NN o AT R R 21T 4 .
REGA BT G MABIE . AE— A8 T7 b, Ik 28 — 2 BUR W] LLE R s 7 2k
R — BN 5 58 2 BUN B i /i 5 R R R s B, a0, 7oy R i R i, AEAT R
P o5 2 50— RIS A HGR B 2 TR ] DL e ifp gt ot — Bedd S i [A) . 703 42k It 2
o REERE IR S S ARG A T R A AR T AR S WA 5 S A G
(R A] R AR A s T fEIX S TT R, PP IR NN B K RS IR0 A — AR
FINEIL S8 GRS TR A S .

[0231] K FRIE A VA BGNEZEW AR RS, T B9 50 B 2 A HLA
), BEAR T A5 AL S R4 B AR A R B, AT BRI T A7 T B R A 40 A0 0 ) T
7 R R R o TS R BILAR RO B AR A T 22 b BRL 3R, B4 I I8 5 R AR I AR
JITIR R ERE (R RSE T B = A5 Ik 25 B o 1 73 B R R B 0B W B DA SR P = 1k
FE, WIF ik o A HLAEBGRARRART DL R EERE TAE R RINZ) 3% 220 60% o 2GRN R
BFREMIE RN 1 0 20 224520 0 1 B ARG, BIInAZ 1 0 15 2415 1 1,
ML D 128412 0 LBAA L D10 8L 10 0 LB D 9FEL9 1L, ENY
18248 1,

[0232]  JIIARIBEYREIR T2 F R, QRN FZEY TR A A K
R MR )25 BRI N BRIRB I A W AR R R T % Kp B0 . I N B 1) A i ot mT Y
TG TR R TR 77 2 I 2 P R A I 5 75 6 P n] R IR s RV B o 3 R B B DU i B,
SRV REFR A1 T BER Kp FHE T BN T AR B 35 200N, (1 'E B 5 AT BEX A A= 40 A S o
16 55— J7 1], W R AR B B AT RER T B R Kp 32 =y 212 LARER T X U A= 0 P i 23
N PR, 75 B0 i S5 R B4 LA DR I N T 232089 2 R s 7R3k T (R4 380,
5T A T R S A

[0233] FEZANSELHETT RS, SAMABED R Kp AHE, Kp &5 T4 10% .45 20% .2
30% 2 40% #) 50% 2 60% 2 T0% 21 80% £ 90% £ 100% £ 150% EK £ 200% ,
XL RT, Kp R T 2DA 2 5. 204 35 204 4 5. 2045 5. 8% b
296 £, (L2 SLHETT A, IEFE2IEY) SR FE LR & Kp, 38 19 S R R AL P ) AR
FRAIINIBIBEW KRR 22 25% /04 50% . /b 25 80 % B A /4 90 % I
KV FEZ AL T Zh, SAIMNBIEW A 7= MR AR LG, KRR TR 5 B I SR
LS T A A SRR EmE DA 10% 204 20% . B/DZ430% B /02 40% &
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DA 50% FE DA 60% B DL T0% FE DA 80% DL 90% (EE DA 100% . (EEZA
ST, 5A I NBIEYAE BT EAR L, KR TR I A BB SR L LU T
A B R R D2 10% 2 /D2 20% 2 /02) 30% B/ 2 40% . 2 /0 2 50% /b
60% /021 T0% /b2 80%  F /0% 90% TR E /D4 100% . (EZ AT ZF, 5AM
NS B B FEAR LG, R BB 735 BB ) o e B e LUK T I 0 2850 P g ey 22 /b
Y110% /021 20%  E D2 30%  E DA 40% VB DA 50% BB 60% B DA T0%
D2y 80% A /b2 90% (B A /D) 100%

[0234]  FEZANSLHETT S, IMARBIEY R L= 2 /DA Tg/L 2 /D) 10g/L. /D4
15g/L\ B2/ %) 20g/L 22 /D#) 25g/1. /04 30g/L Bk /D4 40g/L FIA B E . E2 5K
W77 T, INANRBEY B L L AR B 20, 12,8 /0250, 15,8 /0 45 0. 2, 8 /b4 0. 25,88
220, 3MABT R AEZ DT EH, AR EY L ER DA 0. 1g/L/h 2
/D210, 15g/L/h B/ 0. 2g/L/h & /0% 0. 3g/L/h /0 #) 0. 4g/L/h 8L /b#1 0. 6g/L/h.
A /L2 0. 8g/L/h BRE DY) 1g/L/h BB /DZ 1. 2g/L/h WM ER, £ L5y
S, RN 1. 3g/L/h.

[0235] N — DT ik A R A AT O A0 16 7 v, AL REEAS BR UL EEHT L B E
D153 B A U SR B AR 73 34, TR & T B A N S TRk A 73 8. T REM TR & 7T i
A B [ECRT LR AU 0 1) 5 VR AT 5 IR T V2B R AELAS R 208 AR TR R B o
Wy Fii U R eZE R . BARIN S, TR AT R & T AP R T B T
fi = A/ BRI AT B R B IE ) o

[0236] W] ot ARSI U N 7 v MR IR 7 2k B AR 5 ) I KA v [T &) . 16
U, W IE G 2R S AR A7 R B At 7 VR 4 AR B I R R S DA SR AR R A 1 L B
FEMRIEAKIREY . AL, BB IR A 2 R B IR R e R B AR AR A . AT
ML, RS E R B A E DR P BB IR R IRy R DR gt 2 b R DR &
AFE 76 FE Atk 2 T 15 75 5 (1998 3B AR P RT3 1 ] R e Y05 (A A7 B 19071 T 0 B AR 201
BIBWRIE

[0237] WS40 A A HLAEEGR I 0 N2 384 (1) 1R i) SR R VR A R e s R 3k h RS B T
P YRR T DA I S, s S R B AR, T TR R R R, TR ST
B SAH T BP0 ] LU AU U 7 3 ) VA B K 82 Bl ek B SR, A
Bk & T B S AR R A5 31 [

[0238] R PFEIE R 5E L JGAFAE T R BRI 55 v AT An] T e 34 ] ok FH o3 £ 1 B304 B4 )
FH A HLAEBGR R S 2 M 45 B A VB4 S AR RE, T e nT LR ARSI A i 77 v,
PN LI AR — VAR R B VR IR ZE R LA R A ZE R e, R BRI SR T A3 B[R]
. fEH P RBERE FREAE SR DB ARE T, "DIMAR M EY L — i a T
B 53 Be REOTFGE T RE RO .

[0239] Pk P AHZE B % 75 v ] T F b A R I e b DL S A kAT o 7R A, iy
R BB IR BRI R T A LA RGN VR A 0 AR B RE TP R B o 8 ik AR AU L N i 7
s BFEEAN IR T UL EERT B0 R T ) 2 B s DL RS ) R AH o 45555, K L AR 2
B ERTIR . TR 4 B, A P R IR IR L BB A R 8] A R R O] L I N
YR TR E . ARG X AEBGRIEAT AL EE DA T R =4, BT . REEGRIE ROk
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AT e B R (SR A, Pk — B AR o B R 5y A —Fiade 8, m] SR s ok Bt 1y
BRI 2 R B, DA B3R B B A G o XA S s T A R s T
P A AW N SN S TR B, AT B IMATR A LA B  RE A0 VUK AR AR I R B 55 57
TR o g R B w7 R . A LA BGRIAARAR W] DA R REE TAE A2 3%
Y 50% R REFRE TVERFUR 3% B4 20% 80k REFRE T/ERFUN 3% B4 10% . i
FH RS AT B 55 /0> 5 AR 2R DU DAASE i G A RH AR RR B KA, AT ASE T 3 P A P 40 P ) o K
1, AR BTl R n] DL se A g s AT, fEIX P X A, FEEUHIAE A Rl A 4 2
4% 2 A SEAE A 5 1 A I 355 77 556 A0 3 S5l b I BT ks A T2 6 PP B8 B O ERBIT 65 (1) 355 R 5 4
JE o TERX PP ERIE LRI T, T W W) AP SR VF IR BIE PRI SR AL, 3 BB e 14078 22
B S AR AL, PRI R I mT AR ()47 o ] AT i e 5 X ) P AR R R B e 46 K
AU T #HT . AF, SEBH Kollerup 55 AHEIA T3¢ E ) 4, 865, 973 .,

[0240]  tH W] LUK 7 b A BAsi oo Ay AU B 20 0 1) 73 LR e 2R B P &R 4, L b R e
T E T RGN, FF HAE A R AN 52 O IR Rk ps X rh, o
W BB YR SRR FLAE G I 2 R B 6 JF HAE S R AR R 200G A
MLAEIGA AT CAIE 3ok 45 Jo0] B o 2 — FRAT 1B 10 55 — K0 i 78 A& B v B 1, 80 T DL &9
B — RN ARG LB SCAEBGR, 2R 5 TR AT 2R ORI I 22 R B . nEBE AN &
P 5 IR | B — AR O AT 58 2GR B A S . BARIX R OR A 2 L Lk i 4t
1) B 50 A 3 S8 R A o B ] B, HUR T S S R AR KA LA R, DAATE A e i 7 22 4 il
PR T = R BT S M o BRI, S IR IR 2k IR RRAFDGT BE 2, BT A 7 R = ) 1) Al B K
FER I SaAsE U Pr RAF I B2 o B 53 A S, A HLAR DGR  ARR T DA R el T AR 2%
FREIZ) 20 % 222 60 % ; BF R KIEERE TAE BRI 30% 240 60% . JET FICITIR R, 72K
PG A RS TT B e /AR BRI 2R GRS R 1)

[0241]  SEF R A HEANEL R BRI 3 AN R B2 AR HER 7 HE R G 7AR 2, 7R IX At
A, IR0 L A R R R TR B A eI N o 38 SR TN N 1 2 R T R ] ok RS
A E o 1, W LLTE R T S 1) M 00 A e 435 7 25 v OB R S IR B o VR T AR IR IE 8
AT LUK B G 0 i R 25, 40 pHL S B AR DA SRS (Cn A8 ) 123 FE I DA RN o A e
ST DU 2 8 IR AN I AR o AEIR PR X R A B HLAR R I i R LA I v
SRE s Sorb B AE AR R, B ESCFTR . N E Y ] S HA R e b ) A
[

[0242] Wi ZE HURT LAAE R REE () T U AN SR AR SR AL AT o AEIXAFP AN A, T 1™
W BT IR ARG A, R OB R T B BRI RIS R 0T . AR IEY)
TN BT S Th RE B IR R R 7R 3 T o T A FH PR 26 DU () 2 R P T AR AR 29 20 %
24 60% ;8 N RIEHE T/ERRU 30% 24 60% . ATid K et 77 7w DLz S 5l 3 1)
BN R BEGE TR R B, F ELFH P IA HLAE GRS T B = AT AR RT LAE R B 97 2
W BRI AN L RN O R AT o 4R DLIE ik AU LN 7 R B R R AR 2k
b, BTk 77 A AR T B B0 o A AERS B4 M 2 1 B S5 8 R s N B A I 1
FeET . AR LR TR RIS IR 5RO B2 S Pl R RS F5 55 AT TRON R P
(ST, B 4 2 5, B AL LIRS BR AT AR (R T B 0o AR, 43 15 1T 40 it ]
AN EEE RSO o AEREAT [0 T B = A 28 22, A5 BRI AT A 1R SOR) T 2 U
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oo VR SRk ge, tn] DU DB AR BT R P, ZRBUR AN AR T R IR
oy, BRI A5 B B P e AN e an SRR AT R 5 7R 8 5 A ORI R i i RHE 40 Ji A i
W PR IRk T 2 B, AT BE— P DA BGRER ER R R . AN, SR XA N, B
LR TR R TEE/J‘ FH—@EX?‘JE/Jiji%EiBﬁ/J\% M?Tﬂri&lﬂ

[0243]  f¢ /] i i ,

[0244] %1ﬁT$#TﬁﬁﬁaﬁﬁﬁJ£ ﬁtp%ﬁ.ﬂwf’rﬁﬁ’]fﬁifm%EIE‘%/\EEﬁ@}J\ﬁ/'\
— AT R R AR TR, BT IR AR AR XU A R RS R AR, AL KA 1) SR
EIRANREE IR MLAEBGRTIER 1) 5 =5 KARE A PEERG, I H B S & 52
B RIS 2 /D —FBIEY) , TR iB B YR 22 /0 2 UL R AR T 7R S5 il A B B 7 25 1
BB B L ()R] R BB IE (AP AE T 1T W7 Bl R 80 IR BB I p A= vl 1k
[ 40 BT A T 2R B R B, I HA S W KW 1w (Escherichia coli) FEAFLAT
(Lactobacillus plantarum) FIMVEHERZEE (Saccharomyces cerevisiae) . H—57K
AR A NI E B C,—Cy, NRITEE . C,=Cyy BRNTR \ C,=C,y TRINTRIIAS \ C,—Cyy MR
L Coo—Cop MRIMTBEIE LA EAMTRIR G, H B A1 158 — SoKATRE A ML BRI m]
B H C=Cy B C=Cy FRIR . C—C,y IRBZIIBR C—Cyy B C-Cy, BRI LA BT IHIIR G ), Horp
XUAH e B35 F2 AL S 3 AR BT 10% 2249 90 % [ LA B V50 B 40—k £, XU &
P AR B M AL S F AR 2 3% 240 60 %, BRZA) 15 % 227 50 % A MLAEBGH . Frid iy
TE P IR XUAH R I3 7 22 AR A — BN TR], G DA T gl 26 HY 22 i 2 B0 AT 1 75T 1
ANAH KBTI /0 8 KB &)W T I AR A ) A KA 2 E ) I 31K
A AE T BE AR N 2B D I N B AKAE A S KA R T BRI R S SN 2 E
TN AR B EP I B —ZBGRH IN2 58 2 G0 P SO A RBIETIRA S
HRIAE]

[0245]  FE—ASEH 7 &b, Pk R s FR B0 0 OB, FF Bk & T BEA AU AT A
CWE. ARG, B Pl & T B MU Pk K AH 20 85, W S ik o Bl , TR 5 T B ML
AR AT, bSPTIR

[0246]  ALERAE T AT RER) 72, Sorp RS LS IS A WA s A8 2 b — ik Y
AP TR A R R SR P AR, TR A A A b ) R R R AR R A T R LA
G TR RS IR . IR TEPMEMR BT AE T Ik B 40 B L B8 40 B L 200 B AR B,
I H AR K T E (Escherichia coli) JFEMSFLA B (Lactobacillus plantarum) Fl
NP EREE BF (Saccharomyces cerevisiae) o ¥ 22 /b—FB B W I 2 B K 15 7558 7 DA
PR 22 /D 2 DR A T T 75 ZE Al R I 1 7 55 B B W R FE R 28 1 o] R B A IR I A7 AE T
(KT B B RE BB o A8 SEHETT P, AR R s Sz I RT3 A 4
ANBIRBEEEFREE T o 70— D7 e, 2 T A= W4 R, W Em s N2 R s 7%
o B E T R KBRS — 5 ARKARE A ML BB, Prida LA
UG B Cy—Cop HEWIEE Cu=Cyy NRITER + C,=Cyy MRINTIR M Co=Cyy BT L C,,—C,y TRV L
N UL R EATRIR G, AR 11) 58 = 5K AR FIAHLZERG, Jrid A A2 Gk B
C,—Cyy T C=Cyy FRIR \ C,—Cop FRIRIIEE \ C—Coy [\ C,—Cp Wil LA EAMTHIES Y, LUIE A
FAAHAE T B AR IR G . RIS IR & T WA HIAH 5 Pk K AH 73 5, i b 3C
Pk o BJE, WITIR S T BEA AU IO T B, dn ESCHTR . 22 /b8 20 B ik K AH A i ] 22
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PERE IR o E— ST B, PR RIBRE R0 7 O, FF BT IR & T A MU T 5
L.

[0247] | F A6 1) K T w1 T P 45 - A0 FH Tl B AR D A L2 B, AT DAE o 2 B 1
A S TR, a3 B R HE 12/478, 389 BT A TR ST RE LI R BER R AR B, 1%
TP AR R R T ARG (B 37g/L), (L3 E LR il 12/478, 389 158 jii 441
6) o« M1, Atsumi 25 N (Nature 451(3) :86-90,2008) -5 T H £ JE R M A0 2 S
TEEEY)E BRI R A W AT RIS, B imn 22g/L W 3 T R o 35 B &) il
12/478, 389 Fr AT A B % J7 153843 B R T B B, 2 /03 e v 2 v TR 8 T
PR BB TR TP R B, AR B T K PAR X CE B BT UM E &5
P A B R AR BUR B 7 AT 222 —FB i), iz Bk s 22 /b J2 UL R A T
TE B R % 35 77 255 BB 3 ) R B A0 A S o SO 226 1R AT e B Y AR A7 AE T 1T I 53
e R EL, Bk 7720 DIARRLR) 77 A3 JF 3 A A 25 3L

[0248]  FHASSCHT AT ITTEA T BEn] AR T 22¢ B RIS IR 3L A ROM L. 1
NN, AR SO AR 7= 1 T ] B 2270 25g BT KRR R A 3
TR AEN A AN—FERE, AT AT 78 7= 10 T e n] B 22 /0 30g BT+ KBS 55
BRI . AER S — Rk de, SO AT A 10 T R B 220 37g Bt
R T A O

[0240] AR B E— MW N SCR, Z 0K 1 2K 7.

[0250]  EWAEZ: WL 1, S ) A2 SR FH R A 2 B e A 7 AR [T e ) e R ) — A S it Ty
RN EE. 2Pl REERIE G KN 10T EESBEY, BN 2 b—ME
SERME MY (KRR ) BRBERE 20, BRI L B 22 /0 —Fim] e B IR 16 A
B R B A T TR, WEBIEY LM (R ) TR R BERE . K5 —
ARV 12 FUTER S ARGV 14 5I NS 16, HA iR A ik s — s 2GR
DL R & A WUGR 180 R L, REBEYIMAR] (Rt ) Wi 18 P I BIZAS 16 1.
OB —ZEHGHAL 12 I RIS Z 2GR 14 P BUmAZIENMAE . FRAEE
) 18 BT 5 I N R REGE 20, R WE3G 5 B0 b 5 2GR ik LAY B 3 KA A 3 T e
HUAHIP AR G . [R5 IR /KAHFI A HUAH I 26 #7 9| N 2848 38, fEi A+, T
R IRIKAHFIAA HUAH I 73 B, NI A28 T BEA ALAH 40 FIOKAH 420 (T, {2 b —& A
TBEYRIKM 4238 B1 2 (KR ) REERE 20 85— AN KB (RRH) . EBBE
YA FTR R I S AR K AR 42 FR BB 5 22 /0 & ULER mAR X T 7ESE A R a5
FEIEMBIE W) IR A0 A ST T 2 U IE I ] R B IR A7 AE T 1 T I Bl 540

[0251]  ERAEZ LI 2, SR 1) 2 SR FH R A 25 B e A R [T e ) e R ) — AN S it Ty
FRER. 20— Rl REERIE KT 10 TEE 5 BEY, BHLIAEE 2 LM
FERMEMIHCEY (KRRt ) BIRERE 20, FTid i A= WAL & 2 /0 — P Rk B U5 1) A T
BRI A T . AT, VIR B U (R ) RN B R R . 4Lk
RIS — RGN 9L 12 AT 88 RO 9 14 8850 55 | N R BEGE 20, 7512 K B
WE TR, R A R R Rk 5 AR G (R4 i LR B, B KA AL 5 T B HIAHI AR & AF
Hedh, PPBBEYIMNE] (R ) W12 OMAERR 14 L8O A B eI A ST . [
I IR KA R HLAH IO 26 B2 51 N2E4% 38, fEIZ A 2%, HEAT iR AKAHFIA HLAH K 43
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B9, NI P= AR T A AU 40 FI/KAH 42, Tk, £ 22 /0 —3 08 53 B W IN K AH 42 &[]
2 (R REERE 20 B — N REERE (Rt ) B EREEEY MR SRR A
SAEARIKAR 42 B B B 22 /0 2 DLER AR T 7RSSl R I R 2 KB i Mk P A
AT AT ] R BB IR A7 AE R 19 T B2y e R 40

[0252]  IRAEZ WK 3, E7n 12 R A JRURE 26 B e A 7= R (R 0T e R ek R g — A S 7
FI R R /DR REERE KR 10 R 5880, B HSAGE & b—ME
BB (RaH ) RIS — RIERE 20, TR A= WAL & 28 /0 —Pirm] S i U5 i)
RS FEFE A= T RE . AT, v BB LT CRoaR ) TEUMA B R BERE
T IR S — 2B I 12 B0 I\ EdR R EERE 20, I HALA o8 — 2 BRI R B 20 [ 2
WA BRSO 22 5 INEE R EERE 24, FTRATE 5 — AR B 14 #9IN k
R TR 24, Hor A G R AL S ARG B Ak LAY B KA AN T A A UAH PR A VR
G ATE, nEBIEYIMAT] Rt ) W12 PO 22 B OISR 14 5o
ANBIEA 24 T BUNA R EMNNAE T RS ERAFHAAHAHRGL 26 45| N A4
38, fEIZ A, AT B AKARFE HIAHI 205, ANt 7= A2 3 T A ALAR 40 FI7KAH 42, 1T1E
Mo, A 2D —E B BIEWINKAE 42 IR [F 2 (KR ) REEGE 20 87— DRI (R
) . EEBIEVIMNTIA R NN S AT KA 42 B IR T 2 R DR A
A 76 FE Atk A T 15 97 585 (1998 I Wk P R0 AR ST AT 5 SCIRAMTE 46 1 ] R BRI () A6 T 19
TR

[0253]  FRAEZ WL 4, S B AL R0 RIS T Tt Rt R ) — A St 7 2 167 23 B ok
PN AR R BRI AN SR AE R BT o 22/ — P n] R RRIR (¥ 7K I 110 1T
HWEBIEW, B ILE NG 2D A EEPRUEMR I AEY) (Rt ) IR BEE 120, BTk
Wy AL E 22— R R] A IR B R TR R A AR T R ARIEHE, WRBIE Y DI ST
(R TEAXMABIREEGE S o B2 — 2GR 112 T )5 =200 ot 114 51
NP4 116, HorR A PR 55— Z G LU BOR A 2 0GR 118, KIEERE 120 T &2/
—HR o RIS FEEE, BRI 122, M5 INFES 124, (TiEH, WIERBEY AT (RKaH)
W12 IR 114 HP IR RS 116 A FIR 118 A In AN BIZE 28 124 w80
ANBIEMA A . BRFERGI 118 5| N8 124, K =I5 2GR #
fiuke AT i B 5 KA RS, T A MR AR G4 RIS IR KAHARTA HUAH G 126 B
SINFE2S 138, fEIZA S, HAT L IR /KAHFIA HUAH R 43 85, M= 428 T BEEA HLAH 140 F1
IKAH 1420 (LR Y, 8 2 /D—3 08 52 B KA 142 3R [P 2 R FEGE 120 B0 — N R I
(AR Fe EEBFEVMAPTIR SRR SEFKAE 142 B KB R 2 /0 2 U
P& A O A 2 R I 55 R B (1 SR AR B RN QAR S s ST B IR AT R B U R A7 AT
ST EE LR

[0254]  HRAEZ WLIE 5, S B A2 FH RIS T Tt R R — AN St 7 R 17 2 B ok
PN AR AR R BRI AN SRR R AT o 2/ —Pn] R RRIR K /K IE 110 /T2
BWEBIEY, B SN E RO EEEPRUEMIMAEY (Rt ) FIRBERE 120, BTkt
R B DR ] RIS IR B IR g TR AR T . ARG, BB LIRS
(AR ) TEAXMA B R RERET o 455 —ZMOGRI L 112 FO5E —ZEHGRIT 114 43 35N
FAy 124, A iRA PR 5 — S A GH CUE OB & 2GR . ALk, iR Em i AZ
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(A7) W 12 AR 114 HB OMA B 122 AR E S 124 L 80mAZIEA]
IAE . RIEHE 120 )20 —8 0 KR IR 48, SR b 122, i oI N4 124, Bk
R W 5 L AN AL B AE A B fi A B A B /K AR RS T BB HUAR AR &) [R5
IR AKAHFIAE HUAH I 126 FE 5] N5 138, TEIZ A2, BT Ll KA ACE HUAHI 20 5,
M7= A28 T A HUAH 140 FIZKAH 142, (L, i 22D —3 3 G5B B WK /KA 142 3% (7]
FRBEHE 120 87— D REERE (R ) . BEBEW I TR LA I A AE1E /K AR
142 W 3B E YR L 22 /0 J2 LIS iR ARG T 72 JE it R T 355 7R 35 1R198 SB k FE RN A SC T s X
(AT 225 () P R BB U A AE N I T B L R 2

[0255]  HRAEZ WLKE 6, S (e AL 7= R0 RIS T It sk R 1 — AN St 7 S 7 2= B ok
PN AR EAE R BRI AN R AR RGBT o /b — Pl R IR IR K /K I 110 ATk
BEBIEY, BN G2/ D—F R (Kl FIREERE 120, BT
Ay AL B B D — i R] e BRI R B RE IR B T AR T T . AR IR HE, WEBIE Y U
(R~ t) TEAMABIREERE D PR 5 —ZHGR MR 112 45 | NBA% 128, HF HRFRRE 120
R E D — 0 REER TR, ok i 122, a5 I N2 88 128, (T, il iBE W I N3
(AR7RH) V122 OB 112 OB SS 128 W g AR e aAs+. 85
IR S8 —AEUGRIRUR TERE 120 181 P9 4L VRS 0T 130 B9 N5 A4 4% 132, 1T
M, ADEB B INNE] (R H ) W 130 FPOIINENAE 114 TP AN B SS 132 LSO
FEMMWAEF . FridFiEr s ARG 114 #75]N LIRS =288 132, Lk #eR;
T3k 5 RGN A UL B & AR T REA AR AR G RIS & IR K AR FIA
MR 134 5 I NF4s 138, TR A A, Gh AT FIR AR MU 8, =425 T
BEA HIAH 140 FKAH 142, AFGedh, 48 20— 000 B2 B W) M 7K AH 142 3% 9] 22 R EEGE 120
B — R (CRonH) e IERRBIEW IR TR N SAE A3 K AR 142 Th 85
P BE 2 70 J DA iR AE X T 5 JR A I 55 9 5 1032 2 A E A A S s SCRAAR B 1R W
R IAFAE T BT B Bl R AL

[0256] 7S SCATIAR (K AL UL FE v] DA by 43 U FRIZ AT, 808 7T LAIE Sep SUs AT, HoA o fi
(R AE IR AR i N T A5 P Jok () 26 B A 3 5 A543 e b A IR0 ) S AE AN R e i v
TRFEANAR o QXS A BT 7 2 v = R P ) 1 S AR R B v R R A A PR
V=

[0257]  7E5—NSEiil 5 &b, i ] LAAE R MR P, 5B 18 Ry S oh—Fh k£, DL U oK
AT — AR Horb U A — R A R BRRERT, P iy 77 202 S 300 R E B
Ze S R FEIX AN 7 Gerh, N AEISAT, 3208 T 22 /D — ] R PR i R0 Bl A2 40 1) A 1
B Ly A — M — MR R R . 2 0B 7, — B RRERE F100 # R R A
V)IEE, T IR BB NS AR ) — P IE N R B F101, 2k SN R [ F102, 2R )5 M1 31
P F100 TEBOE SR IR . WUEHBIEMINAR] (KRR ) — AN E AR EERE I BIUEAN &
PG I A S N B R T IR P BUM A BN E I A A . B — AN R EEREH, —
H BB A R AF A, R IERI G, HRr e B R EE E 4 o IR E A i) 7 T 0] 25 T
R REEE R o LA O BRI () (3EL7E, R, HEE ARG ) o 25 B BRI R) 24 60 /i HL
A 3ANKIEGE, W) FEIEIN (8] A 20 /NI o 5 S AR RIS 18] 8 60 /NI HLAA 4 AN REGE, W) 7830
I IR) 24 15 ZNE o
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[0258] 3 A ML A5 P AR A1 110) R B A Al e, DS v P TR S ARG RSB AT 1) R P B e
T T P B v VAR IR 1) T DA S AT 1 TR AR I P I AT I R e e sz o T 1 vk S A
RAERCA A, TRk S W 7, 25 B O, RURBERE F100 47 F R B 1 JE 46 I LA
FEGHR I T 1 A A (B) W% BEIBAT, RIFHE FLO1 A7 TR P38 I LUR A o 28 10 T BE %
AE FEIBAT, I HOREERE F102 JE1 R 9 0 A v - LURHN 19T B PRV AR RGBT o X iy
LR AT BN S AR D AR T BER SR AR TR (S) , TR AR 25 R I F100, 2k B R I E
F100 & 2B T BELL I O (ST ) mlVE R “RAEET)” $hfteh R BERE F101,
MK B F101 (9L I mT 4RI AE A IS K RERE F102, 2RJ5, KR B F102 [ H %
)R] 43 52 AT DL DS I P AR AR I T . 48K 280 T I O R IR 1 20 1 b B AR )
Ut AE N TRRERUEFIR IR R AT, HAE B4 Bl R BEE F100 FITAE o

[0259]  Biti A lE LA 777 ST n] B E AU 2 B IR T, DO B3 i AR 7
BEds DURAR I T B I A BE B AT I R EERE . a0, B2 (a) RIEEREF102 58l T Hik it
P, BRI R T4 A, (b) KIEHE F100 4T H R EESRE I, ECLP 25T
B DA AR I8 AT LK (o) RF#SE F101 B2 LR B FE AR, 1F DIAR 8 =i T RE A
DA FEIZAT » AERXFPIG T, S A USRI 2> 145 F102, H F102 3t Hi R A5 B 71K
SRS R EERE F100, 1M B R BEGE F100 FH AU S b4 R BERE F101.

[0260]  LLixX i 75 s 47 (I AF AL 7E AT 7B RS 2 K B i) BLAR 8 IR VA A T B v B R mT e b
I, AN SEIRAR = 2R 4 T o IhAh, 75 O — Bk N DU A I T BE I A B IEAT B R B i
FR S R Tt o, 2 T REPRARIEL R 10 o YRR B FRAIK R SO VP X 58 v T T2 A 92 AL P (DT
Z T

[0261] 7 BH I 77 VR A

[0262] AR BIRIARHUR BRATR A TR, O A Sy AL RE & &, JF R STk
FRENR S o T B2 P0G IR BB IR, B8R B AR FRvE PR A BRI AN A e €O, I
HILFEAF= R 8AR A= 4 SO, 5 NOwo 348, T RE M K OB, £ B ar B i ik
[RIIR LA 1] o

[0263] [ T HAEAEDIRRE BBRRHAS In Tl 4, FRYEAS A B 75 v BT AR 7= 10 T i LA v
TR Lt MY AP A S0 S ) B P LR T R . A, T ARSI 2y BOAE AR 22 A e R, R
B SZ M. w2 ] | i LA A, IF Ol I A 1R 0 J e AR Ha it Bk
VRZET 5 I 2E LT 0 e o BUAL, AR BH B 5 v DR A5 B 5 A2 7= T I, 38 4 T ARt
AL T B A = T2 AT B R G PR 5E 1 47 T 520

[0264] AR BT VEML S B HEAE LB P AH A BUR I VAR I 5 T e S 2 E 2%
B T HLSE R B I ORI B R AR T B RTAT I, BT W AH AR R B T
IR 2 D —FiB B AR IS B 2 /b J2 LR R N T 70 L il R 8 155 7 2R B B Wk B R T:
TR R BEIR AT AE NI T B T R BB B IR o AR 7 15 e i /D 1A 31 43 i
R PR B EE T s KT T R R e B R ARG )

3K e 151
[0265]  AKWPREAE LU N BYSEHED] itk — b ik . N2 B AR, RE X ARSI U T Ak
W I3 ) St 7 55 AR AT AR A 7 2048 B o Gl LR TR AT 8 S 1], A4
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BRI AR N ST 8 A8 R B R AS ORI, FF HLAEAS I 125 A % B ) SRS [ B AT, m]
X AR B AT 5 A AR ARG 5 LAASE HL 18 N 22 o g R 45 A1

[0266] AL

[0267]  DAFMELH T2l . Bra w8 d R AT A .

[0268]  FTAEWEFIBIM Sigma—Aldrich (St. Louis, MO) 3R, 70 R & 8E— 0 Alifk (0175 1
NHAE A o P AE A I EE A T2, R (65 % ) LA SRRV I D B VR A
STHE (4 99.5% ) 15 Sigma—Aldrich H48 IS G F o — B4l .

[0269]

[0270] 7K AH A i e T T R 2 R R R A R A A E S AR A A Y 7. 8mm X 300mmBioRad
Aminex HPX-87H #f (Bio—Rad laboratories, Hercules, CA), H 0. 01N R E& /K S WRAE ¥k
it 1) S B8 B e i, 3 7 HPLC (Waters Alliance Model, Milford, MA B Agilent 1200 Z2%1),
Santa Clara, CA) W&, FEMATT 0. 2um B0t ESS (Nanosep MF 2tk JE &) 3 A\ HPLC
FESH . HPLC IBAT &I -

[0271]  VEGHARR 101 L

[0272] V& 0. 60mL/ 73Bf

[0273]  IZATIIAE] <40 735

[0274]  #T9& :40°C

[0275] A UES 75

[0276]  Hll#SRSE :35°C

[0277] UV #:3 :210nm, 8nm 7 %%

[0278] 14T 45, MRYEARE 2kl e B ML S AEREAR T IIREE o 2 T B3 % B
A B B 1) 23 591 Ky 32. 6 438 9. 1 434,

[0279]  SEjfifdl 1

[0280]  BEREUK AT ECAREL (K,) I

[0281] XS ¢y B FOAE T VPAS 2450 Ay A A A5 BRI, o i s 7 2k v F R B Ak ot
F T EEABCRE (K) RN T8 75 R B R I P AT R S Ai R e 7 55 (BEM) 7E1%
S AR RIS IR . R 2 7R T BRM A

[0282] K 2 .BFM 4%

[0283]
A4y WRE (g/L) BnsCiR | W (2R /L M)
R — A 13.3 97.73
AR 4% 4.0 30. 28
—IKEITE TR 1.7 8. 09
LK ETIREE 2.0 8. 11
WMETE (L/L) 10.0 —
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HhmReiE R (ng/L) 4.5 —
EERHE ) 5.0 —
Sigma VY5 204 (mL/L) 0. 20 —
HIETRE 30. 0 170

[0284] 41 1 il 8% £E_E I 5 IR A AL H (K03 T0 200 . LASH IR NN R S8 ) e
T IEREHEBINFAR 50°C —60°C FLAE T 73 e ik o A8 FA I 95 Te 2218 I AT
BRIR L. AT 0. 2 ORI BE A R d L VE R 14

[0285]
EDTA ( &=/ L& 0.84g/L
NARA A (6 KAL) 0.25g/L
KA RALAE (4 KEAA4R) 1.5g/L
Z KA FAAR 0.15g/L
R (H;BOs ) 0.30g/L
R4 BR AN 0.25g/L
ZRA LERAR 1.30g/L
AT BRAER 10.0g/L

[0286] W15k 2 P x(f) BEM I 4G E S & B (IR — Ao IR E — . — KB R
F-LK SRR R E) i 84 144, 2mM, % 2 ZZEIR /L B9 ER BRSO B 25 il
BRI, AU E A SCER A V) (Cosquer A 25 A ;1999 ;Appl Environ Microbiol 65 :
3304-3311) HT-B0E KAt i =g i 52 PRI oo

[0287]  AFHI LR SLE0 vkl ik 3 P iEdE . 7EIXLE K &SI, IR & & 1) R
VE TR R RS R B IEY) » L& 168g/L 7 T AT 10mL & & 5 T EE Ay EE (OA) AEEYL
FN 2 30mL b 75 BEBE 1) BEM H J:-7E 30°C T, 7E & ¥ % % (Innova 4230,New Brunswick
scientific, Edison, NJ) H1LL 250rpm 3% % 3 2 Jil VR A 4 F0 8 /NI DL 21 9 AH (7] 1~
i, WILEN B T RENFMAP O AKAEAE YA 50K (2 298, 13, 000rpm, 1§ A
Eppendorf 54156R B ELOAL ) LIRS IR AR ZHUGAAH, 3 BB HPLC X BB AT 1 i 2
M TR 38T TEIRS 4 /DN a2 M P B 7 T RS &, 85 BB TIEIR G 8 /MM JE
RIFIW & /, RAE 4 /DR R T AR Z AT, B2 8 TIER 4 /N2 Sk —
IRA AT Kpo

[0288] KT T REAEA WUAHNUKAHZ B 73 A0 K 7 B &2k (K) » & M ABEIR I & %0 & (1)
Ft T BERUR KA AT ) 5 T ok B R o 5549 o AREGRIAH A 1) 5 T Bk R i ot Y 4
. 7 EREH E A A VAHFAA T 7 TER R R, K = [ R TR ] spuw/[ 7T
BE ] jme UNFR 3 PTtt B T4 08 & & M 0 B0 B IR, 9 Bof K (RS AR A
IR 3A1E .

[0280] K 3 . JEMHMRIT X | I K, (KR

[0290]
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BFM ¥ #9%% ( F] E48 ) 4nkd O R K,
BRAE (£2) He %) BFM ¥ 44 E4E& BERIL

&KL B (BER/L)
(a) (b) (a)+ (b)
0.17 0 0.17 435
0.17 0.03 0.20 4.44
0.17 0.09 026 4.41
0.17 0.17 0.34 4.60
0.17 0.26 0.43 4.69
0.17 0.33 0.50 5.09
0.17 0.51 0.68 5.21
0.17 0.67 0.84 5.85
0.17 1.00 1.17 6.85
0.17 1.33 1.50 777
0.17 2.00 2.17 10.69

[0201] 3R 3 T 45 R W 25 3 UK (R R e 15 7 2 b 78 e XX KB B A8 LU BEAE o 26
WOGRIAH T AR R G rh = A 5w i 5 T I K
[0292] i‘ @jﬁl 2{ fﬁg l_l{ )
[0293]  JEit Least [ B R AR A
[0294] Eﬁik@i%%$i% %i##Tmm%ﬁIWWM%-&@lEMﬁéi
55— LA B IS B SR AN R &k 4 A R VI o B IR AR U R R R i U0 L
e R AL . BRUR AR BT AF 2¢/L & 30g/L 218 N TAZREAEM R, KEEIY]
BT BN I B HoAi s S BL 0. 2-1. 0 AR FR - ARG Bl (vvm) VEARTFREED . IRSE
TRIELE 30°C, pH fREFLE 5. 0 F1 6.5 2 i), — HAK L & AV T, K R B 30 o0 R4
PR AT LA B 5 T BRI A2 o PRAAR A d it 56 4 DI W 2 VAR BV T G, T S 4 A1 18
PR S AP AT /BB T . A SRR B, ST AR R R A LR O
Bk S — BT m B2 e AR, X S BUR BRI GE . 158N B AR
TR SRR EE AR L
[0205]  FAF = HAHE A HLAE ) A vk e i N 381 I A MK A P AR BT B, 3 k8 0 A
R IEI N, SR S T B R BRI . — BT R B A R IA B
BB 25 5 FEIX NP R R B R0 2% . 7E R IR RGN (il ) MIAFE T,
T ALK A R B e T R AE AR TR 20 L &R 3 (Kp) g . TEMEE / KRG, Kp 76
3. 5-4. 5 [FVE P » an FEAE R P IR 57 T HE Y Kp ReXG 245 55 T K AR B T B 2K T
FH A O 7K, W RIS B P M i S T Al T AR R B
[0206]  SEJiiAA] 1 FRI45 SRR BN MK () RERE RE A8 5 35 i3 &1 Kp, BRI — HLS2iifs) 2 o
(1) 5T B 7K AH R BEAE R TR S0 TR) A8 B FD K, 185 A R KE (50-250g/L) 122 /b—Fiig
T R RERE ORI BUE AT ALS LIRS T B A AN . 1 RN R
SRR B T R R B R A . AN, I NSRBIEY) FEUN Kp 1 mk S S
HAPAIMALE N E YIS 28R 2R B FR 5 TP I DUAR EE, 75 TSPR 18] 238 i i 2%
[RIZE UL RE o
[0297]  FE—/NSE i 77 Z2 P, W AE e T A 1) 2 sk 428 i) T DK I Hb (100 3 K 7K Aot ol T 257 B 17 T

S

W
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FR T R A BB . TR R Ea5k (REHMESY ), HAE
oK — SEE T A FAERR IR LA Gl AEIXFR 7, B SEERR (85°C -100°C )
TES AR ER o - VKB (41 SPEZYME ® FRED-L ;Genencor International, San
Francisco, USA) # F KEE AL 90-120 438, 4R Ja 4 W A0 1 FOK BB I A\ 316 5 B al A=
W CHEP AT ) B R REGE R LN AR R B iR A2 7= B S T B . (R R 5218
BE IO AL TR OK B o 1) 4 26 JF 38 N 38 Bl 4] 0 AT B VE R I (Distillase ®L-400 ;
Genencor International,San Francisco,USA) 3R EEHE A S A=A . @ E %
i) A T A T 2 A ) P 23 TR 0 7K A 23 o R I A 10 o N 1) R i o B 1A T R
FEIXAS TR T A = S o) vh, 8180 — B AH S B RE 110 /KA H Fh (1) T B s 20 K F 5 B
i T A 0 N Tk R BV K B 2 2 ) R I B B R KR DU R AL T EE Y
Kpo 3XAAE T B AT 1) 1 710 4 2 B o 0 AT 15 AT RE S el B 25 B ) 2 A K
MU

[0208]  "ROCHEIR TR UL S 2 BRSBTS

[0299] X% £ W P F 4 25 Bl ok & n] {# FH 2700Select Biochemistry 43 #74¢ (YSI Life
Sciences, Yellow Springs, OH) {3 &E . 3278 WEFE B AE 1. Sml ) Eppendorf & i LA
13, 200rpm T2 B0 2 73, I HAE 7K 1) BB 53 B A6 A B A o A DN sk 2 R I e A
it BT 23 BT ASCRT O 20 B A6 2 B B v S EAT T B R HE st ] SR A I T A A v
i LR UE S FR R 0 1 e B . T il 43 M B 43 i SO B R Z 40

[0300]  FENH K/ (1510 L

[0301]  FEEAARALS A A BERE

[0302]  EEARAL S A ERE

[0303]  EEMEAE FH W R BTIR ISR Gty (GO) I A HLAEBGHIAH 1) 57 T R S
[0304]  BEWLAE A LR GC J7 ik E A HLAR P 57 T e A0 S i) e GC J7 V4 A HI T B
Agilent Technologies(Santa Clara,CA) K J&W Scientific DB-WAXETR A% (50mX 0. 32mm
WA, Lum i) o BN E HMEAEETUE T 4ml/min sME#5 3048 1 0 5,250°C ;
In#PE A 40°C, 5min, BL 10°C /min A 40°CH#E A 230°C, IF H 230°C,5 7380, KIGE
TR ES K AE 250°C \40mL/min FZURNVTAAT N o K5 700 S AR S AT B o
TESABUN 1.0 Lo RVERIPRUE NN QIR T RE =24 . fEIR e R, | T AR
BEINTRG 9.9 28h, CEEMIARBEIN TR R 8. 7 738

[0305] VB LERTIA IR T AR WIIRE 58 SE 77 52 AR A SIS AR N D o B A, A1
AN B A S B (RS b B 0h S J 1 RIS 0 T REREAE HVF 2 e ol BRI E T HE A1 . N2 5 R
BH AR 2 BH G T ) i B ASOR 2 sk A i AN 2 Bk B B A
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[0001]
FIIR
<110> Butamax (TM) Advanced Biofuels
<120> A FHVAS In R AR B B RE B R BB AR 7= T I I 7 vk
<130> CL4728
<150> US 61/263, 522
<151> 2009-11-23
60> 95
<170> Patentln RRA 3.5
210> 1
211> 1680
<212> DNA
213> MR TTEBEKHE (Klebsiella pneumoniae)
400> 1
atggacaaac agtatccggt acgccagtgg gcgcacggeg ccgatctcgt cgtcagtcag 60
ctggaagcte agggagtacg ccaggtgttc ggecatceccg gegecaaaat cgacaaggte 120
tttgattcac tgctggattc ctccattcge attattccgg tacgccacga agccaacgec 180
gecatttatgg ccgeegeegt cggacgeatt accggcaaag cgggegtgge getggtcace 240
tccggteegg getgtteccaa cctgatcacc ggecatggeca ccgegaacag cgaaggegac 300
ceggtggtgg ccetgggegg cgeggtaaaa cgegeecgata aagegaagea ggtccaccag 360
agtatggata cggtggegat gttcageccg gtcaccaaat acgeccatcga ggtgacggeg 420
ccggatgege tggeggaagt ggtecteccaac geettecgeg cecgeecgagea gggecggecy 480
ggeagegegt tegttagect gecgeaggat gtggtegatg geccggtcag cggecaaagtg 540
ctgeeggeca geggggeece geagatggge gecgegeecgg atgatgecat cgaccaggtg 600
gegaagetta tcgeccagge gaagaaccceg atcttcetge tcggectgat ggecagecag 660
ccggaaaaca geaaggeget gegeegtttg ctggagacca gecatattecc agtcaccage 720
acctatcagg ccgecggage ggtgaatcag gataacttet ctcgettege cggeecgggtt 780
gggetgtita acaaccagge cggggaccgt ctgetgecage tcgecgacct ggtgatctge 840
atcggctaca geccecggtgga atacgaaccg gegatgtgga acageggcaa cgegacgetg 900
gtgecacatcg acgtgetgee cgectatgaa gagecgcaact acacccegga tgtecgagetg 960
gtgggcgata tcgecggeac tctcaacaag ctggegecaaa atatcgatca tcggetggtg 1020
ctcteecege aggeggegga gatcctecge gaccgecage accagegega getgetggac 1080
cgecgeggeg cgeagetcaa ccagtttgee ctgecatcecee tgegeategt tcgegecatg 1140
caggatatcg tcaacagcga cgtcacgttg accgtggaca tgggcagectit ccatatctgg 1200
attgcceget acctgtacac gttccgegee cgtcaggtga tgatctccaa cggcecageag 1260
accatgggeg tcgeectgee ctgggetate ggegeetgge tggtcaatece tgagcegceaaa 1320
gtggtcteeg tetecggega cggeggette ctgecagtecga geatggaget ggagaccgee 1380
[0002]
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[0003]

gtccgecetga
gctatccagg
tttaaagcct
ctggagccecga
gtggattatc
<2102
211>

212>
213>

2
559
PRT

<400> 2

Met Asp Lys
1

Val Val Ser

Pro Gly Ala

Ile Arg Ile

50

Ala Ala Val

65

Ser Gly Pro

Ser Glu Gly

Ala

Lys .
115

Asp

Pro Val

130

Ser

Ala Glu Val

145

Gly Ser Ala

Ser Gly Lys

aagccaacgt
aagagaaaaa
atgccgaatc
ccectgegege

gcgataaccc

Gln Tyr

5

Gln
20

Leu

Lys Ile

Ile Pro

Gly Arg

Gly Cys

85

Asp Pro

100

Lys Gln

Thr Lys

Val Ser

Phe Val

165

Val
180

Leu

Pro Val Arg Gln

Glu

Asp

Val

Ile

70

Ser

Val

Val

Tyr

Asn

150

Ser

Pro Ala

gctgecatectt atctgggteg
atatcagcgc ctgtceggeg
cttcggegeg aaagggtttig
ggcgatggac gtcgacggec

gctgetgatg ggecagetge

Trp Ala
10

Ala Gln Gly

25

Val Arg

Val
40

Lys Phe Asp Ser

Arg His Glu Ala Asn

55

Thr Gly Ala Gly

75

Lys

Ile Thr

90

Asn Leu Gly

Val Ala Leu Gly Gly

105

His GIn

120

Ser Met Asp

Ala
135

Ile Glu Val Thr

Ala Phe Ala Ala

155

Arg

Gln Asp Val

170

Leu Pro

Ser Ala Pro

185

42

ataacggcta
tcgagtttgg
ccgtggaaag
cggcggtagt

atctgagtca

R HENKE (Klebsiella pneumoniae)

His Gly Ala

Gln Val Phe

30

Leu
45

Leu Asp

Ala
60

Ala Phe

Val Ala Leu

Met Ala Thr

Ala Val Lys

110

Thr Val

125

Ala

Ala
140

Pro Asp

Glu Gln Gly

Val Asp Gly

Gln Met Gly

190

caacatggtc
gccgatggat
cgcecgaggeg
ggccatccceg

gattctgtaa

Asp Leu

15

Gly Ile

Ser Ser

Met Ala

Val Thr

80

Ala
95

Asn

Arg Ala

Met Phe
Ala

Leu

Pro
160

Arg

Pro Val

175

Ala Ala

1440
1500
1560
1620
1680
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[0004]

Pro
Asn
Lys
225
Thr
Ala
Gln
Glu
Val
305
Val
His
Gln
Phe
Asn
385
[le
Asn
Trp

Gly

Asp Asp Ala

Pro

210

Ala

Tyr

Gly

Leu

Pro

290

Leu

Gly

Arg

His

Ala

370

Ser

Ala

Gly

Leu

Phe

195

Ile

Leu

Gln

Arg

Ala

275

Ala

Pro

Asp

Leu

Gln

355

Leu

Asp

Arg

Gln

Val

435

Leu

Phe

Arg

Ala

Val

260

Asp

Met

Ala

Ile

Val

340

Arg

His

Val

Tyr

Gln

420

Asn

Gln

Ile

Leu

Arg

Ala

245

Gly

Leu

Trp

Tyr

Ala

325

Leu

Glu

Pro

Thr

Leu

405

Thr

Pro

Ser

Asp

Leu

Leu

230

Gly

Leu

Val

Asn

Glu

310

Gly

Ser

Leu

Leu

Leu

390

Tyr

Met

Glu

Ser

Gln Val Ala Lys

Gly

215

Leu

Ala

Phe

Ile

Ser

295

Glu

Thr

Pro

Leu

375

Thr

Thr

Gly

Arg

Met

200

Leu

Glu

Val

Asn

Cys

280

Gly

Arg

Leu

Gln

Asp

360

Ile

Val

Phe

Val

Lys

440

Glu

Met

Thr

Asn

Asn

265

Ile

Asn

Asn

Asn

Ala

345

Arg

Val

Asp

Arg

Ala

425

Val

Leu

43

Ala

Ser

Gln

250

Gln

Gly

Ala

Tyr

Lys

330

Ala

Arg

Arg

Met

Ala

410

Leu

Val

Glu

Leu

Ser

His

235

Asp

Ala

Tyr

Thr

Thr

315

Leu

Glu

Gly

Ala

Gly

395

Arg

Pro

Ser

Thr

Ile

Gln

220

Tle

Asn

Gly

Ser

Leu

300

Pro

Ala

Ile

Ala

Met

380

Ser

Gln

Trp

Val

Ala

Ala

206

Pro

Pro

Phe

Asp

Pro

285

Val

Asp

Gln

Leu

Gln

365

Gln

Phe

Val

Ala

Ser

445

Val

Gln

Glu

Val

Ser

Arg

270

Val

His

Val

Asn

Arg

350

Leu

Asp

His

Met

Ile

430

Gly

Arg

Ala

Asn

Thr

Arg

255

Leu

Glu

Ile

Glu

Ile

335

Asp

Asn

Ile

Ile

Ile

415

Gly

Asp

Leu

Lys

Ser

Ser

240

Phe

Leu

Tyr

Asp

Leu

320

Asp

Arg

Gln

Val

Trp

400

Ser

Ala

Gly
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450 455 460
Ala Asn Val Leu His Leu Ile Trp Val Asp Asn Gly Tyr Asn Met Val
465 470 475 480
Ala Tle Gln Glu Glu Lys Lys Tyr Gln Arg Leu Ser Gly Val Glu Phe
485 490 495
Gly Pro Met Asp Phe Lys Ala Tyr Ala Glu Ser Phe Gly Ala Lys Gly
500 505 510
Phe Ala Val Glu Ser Ala Glu Ala Leu Glu Pro Thr Leu Arg Ala Ala
515 520 525
Met Asp Val Asp Gly Pro Ala Val Val Ala Ile Pro Val Asp Tyr Arg
530 535 540
Asp Asn Pro Leu Leu Met Gly Gln Leu His Leu Ser Gln Ile Leu
545 950 555
210> 3
211> 1476
<212> DNA
213> KIgHH (Escherichia coli)
<400> 3
atggctaact acttcaatac actgaatctg cgccagcage tggcacaget gggcaaatgt 60
cgetttatgg gecgegatga attcgecgat ggegegaget accttcaggg taaaaaagta 120
gtcatcgtcg getgtggege acagggtctg aaccagggece tgaacatgeg tgattctggt 180
ctegatatcet cctacgetcet gegtaaagaa gegattgecg agaagegege gtectggegt 240
aaagcgaccg aaaatggttt taaagtgggt acttacgaag aactgatccc acaggcggat 300
ctggtgatta acctgacgec ggacaagcag cactctgatg tagtgecgecac cgtacagceca 360
ctgatgaaag acggcgegge getgggetac tcgecacggtt tcaacatcgt cgaagtgggce 420
gagcagatcc gtaaagatat caccgtagtg atggttgege cgaaatgccc aggcaccgaa 480
gtgcgtgaag agtacaaacg tgggttcgge gtaccgacge tgattgecgt tcacccggaa 540
aacgatccga aaggcecgaagg catggegatt gccaaagect gggeggetge aaccggtggt 600
caccgtgege gtgtgetgga ategteette gttgeggaag tgaaatctga cctgatggge 660
gagcaaacca tcctgtgegg tatgttgeag getggetete tgetgtgett cgacaagetg 720
gtggaagaag gtaccgatcc agcatacgca gaaaaactga ttcagttcgg ttgggaaacc 780
atcaccgaag cactgaaaca gggcggeatc accctgatga tggaccgtct ctctaacccg 840
gcgaaactge gtgettatge getttctgaa cagectgaaag agatcatgge acccctgtte 900
cagaaacata tggacgacat catctccgge gaattctett ccggtatgat ggeggactgg 960
geccaacgatg ataagaaact gectgacctgg cgtgaagaga ccggcaaaac cgegtttgaa 1020

[0005]
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[0006]

accgegecge
atgattgcga
atcattgaag
atcgcccgta
aactatctgt
ccgggegacce
gtgaacgaag
atgacagata
<210> 4

211> 491

<212> PRT
213> KB

400> 4

Met Ala Asn
1

Leu Gly Lys

Leu
35

Ser Tyr

Gly Leu Asn

50

Tyr Ala Leu

65

Lys Ala Thr

Gln Ala

Pro

Val Val

115

Asp

Gly Tyr Ser

130

Lys Asp Ile

145

Val Arg Glu

&

agtatgaagg
tggtgaaagc
agtctgcata
agcgtctgta
tctecttacgce
tgggtaaagc
cgattcgcag

tgaaacgtat

Tyr
5

Cys
20

Arg

Gln Gly

Gln Gly

Arg Lys

Glu Asn

Asp Leu

100

Arg Thr

His

Gly

Thr Val

Phe

Lys

Leu

Glu

70

Gly

Val

Val

Phe

Val

caaaatcggc gagcaggagt acttcgataa

gggegttgaa
ttatgaatca
cgaaatgaac
ttgtgtgeeg
tattccggaa
ccatgcgatt

tgetgttgeg

Phe Asn Thr Leu Asn

Met Gly

Arg

ctggegttceg
ctgcacgagce
gtggttatct
ttgctgaaac
ggegeggtag
gagcaggtag

ggttaa

(Escherichia coli)

Leu
10

Arg

Asp Glu

25

Lys Val

Asn Met

55

Ala Ile

Phe Lys

Ile Asn

Gln Pro

120

Asn Ile

135

Met Val

150

Glu Tyr

Lys

Arg Gly

Val

Arg

Ala

Val

Leu

105

Leu

Val

Ala

Phe

Ile Val

Asp Ser

Glu Lys

75

Gly
90

Thr

Thr Pro

Met Lys

Glu Val

Pro Lys

185

Gly Val

45

aaaccatggt
tgeecgetgat
ctgataccge
cgtttatggce
ataacgggca

gtaagaaact

Gln Gln Leu

Phe Ala Asp

30

Gly Cys Gly

45

Gly Leu Asp

60

Arg Ala Ser

Tyr Glu Glu

Gln
110

Asp

Asp Ala

Gly Gln

140

Cys Pro Gly

Pro Thr Leu

aggcgtactg
cgattcecgge
tgccaacacc
tgagtacggt
agagctgcaa
actgcgtgat

gcgeggetat

Ala
15

Gln
Gly Ala
Ala Gln
Ile

Ser

Arg
80

Trp

Leu Ile

His Ser

Ala Leu

Ile Arg

Thr Glu

160

Ile Ala

1080
1140
1200
1260
1320
1380
1440
1476
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[0007]

Val
Ala
Ser
Leu
225
Val
Gly
Met
Ser
Asp
305
Ala
Thr
Glu
Val
Ser
385

Ile

Ala

His

Trp

Phe

210

Cys

Glu

Trp

Met

Glu

290

Asp

Asn

Tyr

Glu

370

Ala

Ala

Glu

Pro

Ala

195

Val

Gly

Glu

Glu

Gln

Ile

Asp

Phe

Phe

355

Leu

Tyr

Arg

Tyr

Glu

180

Ala

Ala

Met

Gly

Thr

260

Arg

Leu

Ile

Asp

Glu

340

Asp

Ala

Tyr

Lys

Gly
420

165

Asn

Ala

Glu

Leu

Thr

245

Ile

Leu

Lys

Ser

Lys

325

Thr

Lys

Phe

Glu

Arg

405

Asn

Asp

Thr

Val

Gln

230

Asp

Thr

Ser

Glu

Gly

310

Lys

Ala

Gly

Glu

Ser

390

Leu

Tyr

Pro

Gly

Lys

215

Ala

Pro

Glu

Asn

Ile

295

Glu

Leu

Pro

Val

Thr

375

Leu

Tyr

Leu

Lys

Gly

200

Ser

Gly

Ala

Ala

Pro

280

Met

Phe

Leu

Gln

Leu

360

Met

His

Glu

Phe

Gly
185
His
Asp
Ser
Tyr
Leu
265
Ala
Ala
Ser
Thr
Tyr
345
Met
Val
Glu

Met

Ser
425

46

170

Glu

Arg

Leu

Leu

Ala

250

Lys

Lys

Pro

Ser

Trp

330

Glu

Ile

Asp

Leu

Asn

410

Tyr

Gly

Ala

Met

Leu

235

Glu

Gln

Leu

Leu

Gly

315

Arg

Gly

Ala

Ser

Pro

395

Val

Ala

Met

Gly

Gly

220

Cys

Lys

Gly

Arg

Phe

300

Met

Glu

Lys

Met

Gly

380

Leu

Val

Cys

Ala

Val

205

Glu

Phe

Leu

Gly

Ala

285

Gln

Met

Glu

Ile

Val

365

Ile

Ile

Ile

Val

175

Ile Ala
190

Leu Glu

Gln Thr

Asp Lys

Ile Gln

255

Ile Thr
270

Tyr Ala

Lys His

Ala Asp

Thr Gly

Gly Glu

350

Lys Ala

Ile Glu

Ala Asn

Ser Asp

415

Pro Leu
430

Lys

Ser

Ile

Leu

240

Phe

Leu

Leu

Met

Trp

320

Lys

Gln

Gly

Glu

Thr

400

Thr

Leu
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Lys Pro Phe Met Ala Glu Leu Gln Pro Gly Asp Leu Gly Lys Ala Ile
435 440 445
Pro Glu Gly Ala Val Asp Asn Gly Gln Leu Arg Asp Val Asn Glu Ala
450 455 460
Ile Arg Ser His Ala Ile Glu Gln Val Gly Lys Lys Leu Arg Gly Tyr
165 470 475 480
Met Thr Asp Met Lys Arg Ile Ala Val Ala Gly
485 490
210> 5
211> 1851
<212> DNA
13> KM E (Escherichia coli)
<400> b
atgcctaagt accgttccge caccaccact catggtcgta atatggeggg tgetcgtgeg 60
ctgtggegeg ccaccggaat gaccgacgec gatttcggta agecgattat cgeggttgtg 120
aactcgttca cccaattfgt accgggtcac gtccatctge gegatctegg taaactggtce 180
gccgaacaaa ttgaagegge tggeggegtt geccaaagagt tcaacaccat tgeggtggat 240
gatgggattg ccatgggeca cggggggatg ctttattcac tgccatcteg cgaactgate 300
goctgattccg ttgagtatat ggtcaacgec cactgegeeg acgecatggt ctgeatetet 360
aactgcgaca aaatcacccc ggggatgetg atggettcece tgegeetgaa tattceggtg 420
atctttgttt ccggeggeee gatggaggee gggaaaacca aactttccga tcagatcatce 480
aagctcgate tggttgatge gatgatccag ggegecagacc cgaaagtatc tgactcccag 540
agcgatcagg ttgaacgttc cgegtgtecg acctgeggtt cectgeteegg gatgtttace 600
gctaactcaa tgaactgcct gaccgaageg ctgggectgt cgecagecggg caacggeteg 660
ctgetggeaa cccacgecga ccgtaageag ctgttcctta atgetggtaa acgeattgtt 720
gaattgacca aacgttatta cgagcaaaac gacgaaagtg cactgccgeg taatatcgcec 780
agtaaggegg cgtttgaaaa cgecatgacg ctggatatcg cgatgggtgg atcgactaac 840
accgtacttc acctgetgge ggeggegeag gaageggaaa tcgacttcac catgagtgat 900
atcgataagc tttcccgecaa ggttccacag ctgtgtaaag ttgecgeegag cacccagaaa 960
taccatatgg aagatgttca ccgtgetggt ggtgttatcg gtattctcgg cgaactggat 1020
cgegeggggt tactgaaccg tgatgtgaaa aacgtacttg gectgacgtt gecgceaaacg 1080
ctggaacaat acgacgttat gctgacccag gatgacgcgg taaaaaatat gttccgegea 1140
ggtcectgeag geattcgtac cacacaggea ttctcgecaag attgecgttg ggatacgetg 1200
gacgacgatc gcgeccaatgg ctgtatcege tcgetggaac acgectacag caaagacgge 1260
ggeetggegg tgetctacgg taactttgeg gaaaacgget gecatcgtgaa aacggeagge 1320

[0008]

47
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[0009]

gtcgatgaca
gcggtagaag
gaaggeccga
tcaatgggte
tetggtettt
attgaagatg
agcgatgecg
acgccgaaaa
accagcgcecg
<210> 6

211> 616
<212> PRT
213>
400> 6

?et Pro Lys

Gly Ala Arg

Gly Pro

35

Lys

His Val

50

Gly

Glu
65

Ala Ala

Asp Gly Ile

Arg Glu Leu

Ala Ala

115

Asp

Met Leu Met

130

Gly
145

Gly Pro

gcatcctcaa
cgattctegg
aaggeggtcc
tcggcaaagce
ccatcggcca
gtgacctgat
aactggeggc
atcgtgaacg

acaaaggcege

Tyr

Ala
20

Leu

Ile Ile

His Leu

Gly Gly

Ala Met

85

Ile
100

Ala

Met Val

Ala

Ser

Met Glu

Trp

Ala

Arg

Val

70

Gly

Asp

Cys

Leu

Ala

attcaccgge
cggtaaagtt
ggggatgeag
ctgtgegetg
cgtctcaccg
cgctatcgac
gegtegtgaa
tcaggtctcc

ggtgegegat

Arg Ser Ala Thr Thr
5

Arg Ala

Val Val

40

Asp Leu

55

Ala Lys

His Gly

Ser Val

Ile Ser

120

Arg Leu

135

Gly Lys

150

Asn

ccggecgaaag
gtcgeeggag
gaaatgctct
atcaccgacg
gaagcggeaa
atcccgaacc
gegeagegacg
tttgecetge

aaatcgaaac

KM HE (Escherichia coli)

Thr
10

His

Thr
25

Gly Met

Ser Phe

Gly Lys Leu

Glu Phe Asn

Leu

Gly

Glu
105

Met

Asn Asp

Asn Ile Pro

Thr Leu

165

48

tgtacgaaag
atgtggtagt
acccaaccag
gtcgtttete
geggeggeag
gtggcattca
ctcgaggtga
gtgettatge

tggggggtta

Gly Arg Asn

Thr Ala

30

Asp

Thr Gln

45

Phe

Val
60

Ala Glu

Thr Ile Ala

Tyr Ser Leu

Val Ala

110

Asn

Ile
125

Lys Thr

Val
140

Ile Phe

Ser Asp Gln

ccaggacgat
aattcgctat
cttcctgaaa
tggtggcacc
cattggectg
gttacaggta
caaagcctgg
cagcctggcea

a

Met Ala

15

Asp Phe

Val Pro

Gln Ile

Val Asp

80

Pro Ser

95

His Cys

Pro Gly

Val Ser

Ile Ile

160

1380
1440
1500
1560
1620
1680
1740
1800
1851
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[0010]

Lys
Ser
Gly
Glu
His
225
Glu
Arg
Ile
Ala
Ser
305
Tyr
Gly
Leu
Thr
Ile
385

Asp

Ser

Leu

Asp

Ser

Ala

210

Ala

Leu

Asn

Ala

Gln

290

Arg

His

Glu

Gly

Gln

370

Arg

Asp

Lys

Asp

Ser

Cys

195

Leu

Asp

Thr

Ile

Met

275

Glu

Lys

Mct

Leu

Leu

395

Asp

Thr

Asp

Asp

Leu

Gln

180

Ser

Gly

Arg

Lys

Ala

260

Gly

Ala

Val

Glu

Asp

340

Thr

Asp

Thr

Arg

Gly

Val

165

Ser

Gly

Leu

Lys

Arg

245

Ser

Gly

Glu

Pro

Asp

325

Arg

Leu

Ala

Gln

Ala

405

Gly

Asp

Asp

Met

Ser

Gln

230

Tyr

Lys

Ser

Ile

Gln

310

Val

Ala

Pro

Val

Ala

390

Asn

Leu

Ala Met Ile Gln

Gln

Phe

Gln

215

Leu

Tyr

Ala

Thr

Asp

295

Leu

His

Gly

Gln

Lys

375

Phe

Gly

Ala

Val

Thr

200

Pro

Phe

Glu

Ala

Asn

280

Phe

Cys

Arg

Leu

Thr

360

Asn

Ser

Cys

Val

170

Glu Arg
185

Ala Asn

Gly Asn

Leu Asn

Gln Asn
250

Phe Glu
265

Thr Val

Thr Met

Lys Val

Ala Gly

330

Leu Asn
345

Leu Glu

Met Phe

Gln Asp

Ile Arg

410

Leu Tyr

49

Gly Ala

Ser

Ser

Gly

Ala

235

Asp

Asn

Leu

Ser

Ala

315

Gly

Arg

Gln

Arg

Cys

395

Ser

Gly

Ala

Met

Ser

220

Gly

Glu

Ala

His

Asp

300

Pro

Val

Asp

Tyr

Ala

380

Arg

Leu

Asn

Asp

Cys

Asn

205

Leu

Lys

Ser

Met

Leu

285

Ile

Ser

Ile

Val

Asp

365

Gly

Trp

Glu

Phe

Pro

Pro

190

Cys

Leu

Arg

Ala

Thr

270

Leu

Asp

Thr

Gly

Lys

350

Val

Pro

Asp

His

Ala

Lys

175

Thr

Leu

Ala

Ile

Leu

255

Leu

Ala

Lys

Gln

Ile

335

Asn

Met

Ala

Thr

Ala

415

Glu

Val

Cys

Thr

Thr

Val

240

Pro

Asp

Ala

Leu

Lys

320

Leu

Val

Leu

Gly

Leu

400

Tyr

Asn
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[0011]

Gly Cys Ile

435

Thr Gly

450

Pro

Ile
465

Leu Gly

Glu Gly Pro

Ser Phe Leu

Gly Arg

515

Asp

Pro Glu

530

Ser

Asp Leu lle

545

Ser Asp Ala

Asp Lys Ala

Ala
595

Leu Arg

Arg Asp Lys

610

210y 7

211> 1647
<212> DNA
<2135

400> 7
atgtatactg

ttcggtgtge
atgaagtggg
cgtaccaaaa

aacggactgg

420

Val Lys

Ala

Lys

Gly Lys

Thr

Val

Val

425

Ala
440

Tyr Glu

455

Val Ala

470

Gly
485

Lys

Lys Ser

500

Phe Ser

Ala Ala

Ala Ile

Gly

Met

Gly

Ser

Asp

Pro Gly

Leu

Gly

Thr
520

Gly

Gly
535

Gly

Ile Pro

550

Glu Leu

965

Trp Thr

580

Tyr Ala

Ser Lys

tgggggatta
caggcgatta
tcggtaacge
aagctgetge

caggaagcta

Ala

Pro

Ser

Leu

Ala Arg

Asn

Lys

Ala
600

Leu

Gly
615

Gly

cctgetggat
taacctgcag
caacgaactg
gtttctgacg

cgeegagaac

Gly Val

Ser

Gly

Met

Gly

505

Ser

Ser

Asn

Arg

Arg

585

Thr

Asp Asp

Gln Asp

Val
475

Asp

Gln
490

Glu

Lys Ala

Gly Leu

I1e Gly

Arg

Glu
570

Glu Arg

Ser Ala

AFIAERE (Lactococcus lactis)

cgeetgeacg
ttcetggacc
aacgcgaget
acctttggeg

ctgeccagttg

50

430

Ile
445

Ser Leu

Asp Ala Val

460

Val Val Ile

Met Leu Tyr

Ala Leu

510

Cys

Ile
525

Ser Gly

Leu Ile Glu

940

Ile Gln Leu

Gln Asp Ala

Gln Val Ser

590

Asp Lys Gly

605

aactggggat
agattatctc
atatggcaga
ttggcgaact

tcgaaattgt

Lys Phe

Glu Ala

Tyr
480

Arg

Pro Thr

495

Ile Thr

His Val

Asp Gly

Gln Val

560

Gly
b75

Phe Ala

Ala Val

fgaagaaatt
gcacaaagat
tggttatgece
gagcgcecgte

tgggtcgeet

60
120
180
240
300



F
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<400> 8

Met Tyr Thr Val Gly Asp Tyr Leu Leu
5

1

10

Asp Arg Leu His Glu Leu Gly

15

Ile Glu Glu Ile Phe Gly Val Pro Gly Asp Tyr Asn Leu Gln Phe Leu

CN 102666867 A 11/100 BT
acttctaagg ttcagaatga aggcaaattt gtgcaccata ctctggctga tggggatttt 360
aaacatttta tgaaaatgca tgaaccggtt actgeggece gecacgetget gacagcagag 420
aatgctacgg ttgagatcga ccgegtectg tctgegetge tgaaagageg caagecggta 480
tatatcaatc tgcctgtega tgttgecgea gegaaagecg aaaagecgtc getgecactg 540
anaaaagaaa acagcacctc caatacatcg gaccaggaaa ttctgaataa aatccaggaa 600
tcactgaaga atgcgaagaa accgatcgtc atcaccggac atgagatcat ctcttttgge 660
ctggaaaaaa cggtcacgca gttcatttct aagaccaaac tgcctatcac caccctgaac 720
ttcggecaaat ctagecgtcga tgaagegetg ccgagtttte tgggtatcta taatggtacce 780
ctgtccgaac cgaacctgaa agaattcgtc gaaagcgegg actttatcct gatgectggge 840
gtgaaactga cggatagctc cacaggcgca tttacccacc atctgaacga gaataaaatg 900
atttccctga atatcgacga aggcaaaatc tttaacgage gecatccagaa cttcgatttt 960
gaatctctga ttagttcget getggatctg tccgaaattg agtataaagg taaatatatt 1020
gataaaaaac aggaggattt tgtgccgtct aatgegetge tgagtcagga tegtctgtgg 1080
caagccgtag aaaacctgac acagtctaat gaaacgattg ttgcggaaca gggaacttca 1140
tttttcggeg cctecatccat ttttctgaaa tccaaaagce atttcattgg ccaaccgetg 1200
tgggegagta ttggttatac ctttccggeg gegetgggtt cacagattge agataaggaa 1260
tcacgecate tgetgtttat tggtgacgge agectgecage tgactgtcca ggaactggeg 1320
ctggegatce gtgaaaaaat caatccgatt tgetttatca tcaataacga cggctacacc 1380
gtcgaacgeg aaattcatgg accgaatcaa agttacaatg acatcccgat gtggaactat 1440
agcaaactge cggaatcctt tggegegaca gaggatcgeg tggtgagtaa aattgtgegt 1500
acggaaaacg aatttgtgtc ggttatgaaa gaagcgcagg ctgacccgaa tcgecatgtat 1560
tggattgaac tgatcctgge aaaagaaggc gcaccgaaag ttctgaaaaa gatggggaaa 1620
ctgtttgegg agcaaaataa aagctaa 1647
210> 8
211> 548
<212> PRT
213> HABILEKE (Lactococcus lactis)

20 25 30

Asp Gln Ile Ile Ser His Lys Asp Met Lys Trp Val Gly Asn Ala Asn
35 40 45

[0012]

51
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[0013]

Glu

Ala

65

Val

His

Pro

Glu

145

Tyr

Glu

Ile

Val

995

Phe

Tyr

Ala

Gly

Ile

Leu
920

Ala

Gly

Thr

Val

130

Ile

Ile

r Leu

Ile
Val
210
Thr
Gly
Asn
Asp
Ala
290

Asp

Asn

Ala

Leu

Ser

Leu

115

Thr

Asp

Asn

Pro

Leu

195

Ile

Gln

Lys

Gly

Phe

275

Phe

Glu

Ala Ser

Phe Leu

Ala Gly
85

Pro Thr
100

Ala Asp

Ala Ala

Arg Val

Leu Pro

165

Leu Lys
180

Asn Lys

Thr Gly

Phe Ile

Ser Ser
245

Thr Leu
260
Ile Leu

Thr His

Gly Lys

Tyr

Thr

70

Ser

Ser

Gly

Arg

Leu

150

Val

Lys

Ile

His

Ser

230

Val

Ser

Met

His

Ile

Met Ala Asp Gly
55

Thr

Tyr

Lys

Thr

135

Ser

Asp

Glu

Gln

Glu

215

Lys

Asp

Glu

Leu

Leu

295

Phe

Phe

Ala

Val

Phe

120

Leu

Ala

Val

Asn

Glu

200

Ile

Thr

Glu

Pro

Gly

280

Asn

Asn

Gly

Glu

Gln

105

Leu

Leu

Ala

Ser

185

Ser

Ile

Lys

Ala

Asn

265

Val

Glu

Glu

52

Val

Asn

90

Asn

His

Thr

Leu

Ala

170

Thr

Leu

Ser

Leu

Leu

250

Leu

Lys

Asn

Arg

Tyr Ala
60

Gly Glu
75

Leu Pro

Glu Gly

Phe Met

Ala Glu

140

Lys Glu

155

Ala Lys

Ser Asn

Lys Asn

Phe Gly

Pro Ile

235

Pro Ser

Lys Glu

Leu Thr

Lys Met

300

Ile Gln

Arg

Leu

Val

Lys

Lys

125

Asn

Arg

Ala

Thr

Ala

205

Leu

Thr

Phe

Phe

Asp

285

Ile

Asn

Thr Lys

Ser Ala

Val Glu
95

Phe Val
110

Met His

Ala Thr

Lys Pro

Glu Lys
175

Ser Asp
190

Lys Lys

Glu Lys

Thr Leu

Leu Gly

255

Val Glu
270

Ser Ser

Ser Leu

Phe Asp

Lys

Val

80

Ile

His

Glu

Val

Val

160

Pro

Gln

Pro

Thr

Asn

240

Ile

Ser

Thr

Asn

Phe
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[0014]

305 310

Glu Ser Leu Ile Ser Ser Leu Leu Asp
325

Gly Lys Tyr Ile Asp Lys Lys Gln Glu
340 345

Leu Leu Ser Gln Asp Arg Leu Trp Gln
3556 360

Ser Asn Glu Thr Ile Val Ala Glu Gln
370 375

Ser Ser Ile Phe Leu Lys Ser Lys Ser
385 390

Trp Gly Ser Ile Gly Tyr Thr Phe Pro
405

Ala Asp Lys Glu Ser Arg His Leu Leu
420 425

Gln Leu Thr Val Gln Glu Leu Gly Leu
435 440

Pro Ile Cys Phe Ile Ile Asn Asn Asp
450 455

Ile His Gly Pro Asn Gln Ser Tyr Asn
465 470

Ser Lys Leu Pro Glu Ser Phe Gly Ala
485

Lys Ile Val Arg Thr Glu Asn Glu Phe
500 505

Gln Ala Asp Pro Asn Arg Met Tyr Trp
515 520

Glu Gly Ala Pro Lys Val Leu Lys Lys
530 535

Gln Asn Lys Ser
hdh

210> 9
211> 1047
<212> DNA

53

Leu
330
Asp
Ala
Gly
His
Ala
410
Phe
Ala
Gly
Asp
Thr
490
Val

Ile

Met

315

Ser

Phe

Val

Thr

Phe

395

Ala

Ile

Ile

Tyr

Ile

475

Glu

Ser

Glu

Gly

Glu

Val

Glu

Ser

380

Ile

Leu

Gly

Arg

Thr

460

Pro

Asp

Val

Leu

Lys
540

Ile

Pro

Asn

365

Phe

Gly

Gly

Asp

Glu

445

Val

Met

Arg

Met

Ile

920

Leu

Glu

Ser

350

Leu

Phe

Gln

Ser

Gly

430

Lys

Glu

Trp

Val

Lys

510

Leu

Phe

Tyr

335

Asn

Thr

Gly

Pro

Gln

415

Ser

Ile

Arg

Asn

Val

495

Glu

Ala

Ala

320

Lys

Ala

Gln

Ala

Leu

400

Ile

Leu

Asn

Glu

Tyr

480

Ser

Ala

Lys

Glu
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213> AEEATLEATHE (Achromobacter xyloxidans)
<400> 9
atgaaagctc tggtttatca cggtgaccac aagatctcge ttgaagacaa gcccaagcecc 60
acccttcaaa agcccacgga tgtagtagta cgggttttga agaccacgat ctgcggecacg 120
gatctcggea tctacaaagg caagaatcca gaggtcgccg acgggegeat cctgggecat 180
gaaggggtag gecgtcatcga ggaagtggge gagagtgtca cgcagttcaa gaaaggcgac 240
aaggtcetga tttcetgegt cacttettge ggetcgtgeg actactgcaa gaagecagett 300
tactcccatt geegegacgg cgggtggate ctgggttaca tgatcgatgg cgtgecaggece 360
gaatacgtce gecatcccgea tgecgacaac agectctaca agatccccca gacaattgac 420
gacgaaatcg ccgtcctget gagcgacatc ctgecccaccg gecacgaaat cggegtecag 480
tatgggaatg tccagccggg cgatgeggtg getattgteg gegegggeee cgteggeatg 540
tccgtactgt tgaccgecca gttctactce ccctecgacca tcatcgtgat cgacatggac 600
gagaatcgec tccagetcge caaggagctc ggggcaacge acaccatcaa ctccggeacg 660
gagaacgttg tcgaagccgt gcataggatt gcggcagagg gagtcgatgt tgcgatcgag 720
geggtgggea taccggegac ttgggacatc tgccaggaga tcgtcaagee cggegegeac 780
atcgecaacg teggegtgea tggegtcaag gttgacttcg agattcagaa getctggate 840
aagaacctga cgatcaccac gggactggtg aacacgaaca cgacgcccat gctgatgaag 900
gtcgectega ccgacaaget tccgttgaag aagatgatta cccatcgett cgagetggee 960
gagatcgagc acgcctatca ggtattcctc aatggegeca aggagaagge gatgaagatce 1020
atcctetega acgcaggege tgectga 1047
<210> 10
211> 348
212> PRT
213> ARESALTEOATHE (Achromobacter xyloxidans)
400> 10
Met Lys Ala Leu Val Tyr His Gly Asp His Lys Ile Ser Leu Glu Asp
1 5 10 15
Lys Pro Lys Pro Thr Leu Gln Lys Pro Thr Asp Val Val Val Arg Val
20 25 30

Leu Lys Thr Thr Ile Cys Gly Thr Asp Leu Gly Ile Tyr Lys Gly Lys

35 40 45
Asn Pro Glu Val Ala Asp Gly Arg Ile Leu Gly His Glu Gly Val Gly

50 55 60

Val Ile Glu Glu Val Gly Glu Ser Val Thr Gln Phe Lys

[0015]

65

70

75

54

Lys Gly Asp
80
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[0016]

Lys

Lys

Tyr

Asp

Val

145

Tyr

Pro

Thr

Glu

Glu

225

Ala

Pro

Phe

Leu

Asp

300

Giu

Ala

Val

Lys

Met

Asn

130

Leu

Gly

Val

Ile

Leu

210

Val

Gly

Glu

Val

290

Lys

Ile

Met

Leu

Gln

Ile

115

Ser

Leu

Asn

Gly

Ile

195

Gly

. Val

Gly

Ala

Ile

275

Asn

Leu

Glu

Lys

Ile

Leu

100

Asp

Leu

Ser

Val

Met

180

Val

Ala

His

Ile

His

260

Gln

Thr

Pro

His

Ile

Ser
85

Tyr

Gly

Tyr

Gln
165

Ser

Ile

Thr

Arg

Pro

245

Ile

Asn

Leu

Ala

325

Ile

Cys

Ser

Val

Lys

Ile

150

Pro

Val

Asp

His

Ile

230

Ala

Ala

Leu

Thr

Lys

310

Tyr

Leu

Val

His

Gln

Ile

135

Leu

Gly

Leu

Met

Thr

215

Ala

Thr

Asn

Trp

Thr

295

Lys

Gln

Ser

Thr

Cys

Ala

120

Pro

Pro

Asp

Leu

Asp

200

Ile

Ala

Trp

Val

Ile

280

Pro

Met

Val

Asn

Ser

Arg

105

Glu

Gln

Thr

Ala

Thr

185

Glu

Asn

Glu

Asp

Gly

265

Lys

Met

Ile

Phe

Ala

55

Cys

90

Asp

Tyr

Thr

Gly

Val

170

Ala

Asn

Ser

Gly

Ile

250

Val

Asn

Leu

Thr

Leu

330

Gly

Gly

Gly

Val

Ile

His

156

Ala

Gln

Arg

Gly

Val

235

Cys

His

Leu

Met

His

315

Asn

Ala

Ser

Gly

Arg

Asp

140

Glu

Ile

Phe

Leu

Thr

220

Asp

Gln

Gly

Thr

Lys

300

Arg

Gly

Ala

Cys

Trp

Ile

125

Asp

Ile

Val

Tyr

Gln

205

Glu

Val

Glu

Val

Ile

2856

Val

Phe

Ala

Asp

Ile

110

Pro

Glu

Gly

Gly

Ser

190

Leu

Asn

Ala

Tle

Lys

270

Thr

Ala

Glu

Lys

Tyr

95

Leu

His

Ile

Val

Ala

175

Pro

Ala

Val

Ile

Val

255

Val

Thr

Ser

Leu

Glu
335

Cys

Gly

Ala

Ala

Gln

160

Gly

Ser

Lys

Val

Glu

240

Lys

Asp

Gly

Thr

Ala

320

Lys
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340 345

<210> 11
211> 1713
<212> DNA
213> AEFEFHME (Bacillus subtilis)
<400> 11
ttgacaaaag caacaaaaga acaaaaatcc cttgtgaaaa acagagggge ggagettgtt 60
gttgattget tagtggagea aggtgtcaca catgtatttg gecattccagg tgcaaaaatt 120
gatgcggtat ttgacgcttt acaagataaa ggacctgaaa ttatcgttge ccggcacgaa 180
caaaacgcag cattcatgge ccaagcagtc ggccgtttaa ctggaaaacc gggagtcegtg 240
ttagtcacat caggaccggg tgcctctaac ttggcaacag gectgetgac agegaacact 300
gaaggagacc ctgtcgttge gettgetgga aacgtgatce gtgecagatcg tttaaaacgg 360
acacatcaat ctttggataa tgcggegeta ttccagecga ttacaaaata cagtgtagaa 420
gttcaagatg taaaaaatat accggaagct gttacaaatg catttaggat agcgtcagca 480
gggeaggetg gggecgettt tgtgagettt ccgeaagatg ttgtgaatga agtcacaaat 540
acgaaaaacg tgcgtgetgt tgecagegeca aaactcggtce ctgcecagecaga tgatgecaatc 600
agtgcggeca tagcaaaaat ccaaacagca aaacttcctg tcgttttggt cggecatgaaa 660
ggcggaagac cggaagcaat taaageggtt cgcaagcttt tgaaaaaggt tcagcttcca 720
tttgttgaaa catatcaage tgecggtace ctttctagag atttagagga tcaatatttt 780
ggeegtatcg gtttgttecg caaccagect ggegatttac tgectagagea ggeagalgtt 840
gttctgacga tcggectatga cccgattgaa tatgatccga aattctggaa tatcaatgga 900
gaccggacaa ttatccattt agacgagatt atcgctgaca ttgatcatge ttaccagect 960
gatcttgaat tgatcggtga cattccgtce acgatcaatc atatcgaaca cgatgetgtg 1020
aaagtggaat ttgcagagcg tgagcagaaa atcctttctg atttaaaaca atatatgcat 1080
gaaggtgage aggtgectge agattggaaa tcagacagag cgecaccctct tgaaatcgtt 1140
aaagagttge gtaatgcagt cgatgatcat gttacagtaa ctlgcgatat cggttcgeac 1200
gccatttgga tgtcacgtta tttccgeage tacgageegt taacattaat gatcagtaac 1260
ggtatgcaaa cactcggegt tgegettcect tgggcaateg gegettcatt ggtgaaaccg 1320
ggagaaaaag tggtttctgt ctctggtgac ggeggtttet tattctcage aatggaatta 1380
gagacagcag ttcgactaaa agcaccaatt glacacattg tatggaacga cagcacatat 1440
gacatggttg cattccagca attgaaaaaa tataaccgta catctgecggt cgatttcgga 1500
aatatcgata tcgtgaaata tgcggaaage ttcggagcaa ctggettgeg cgtagaatca 1560
ccagaccage tggcagatgt tetgegtcaa ggecatgaacg ctgaaggtce tgtcatcatce 1620
gatgtceegg ttgaclacag tgataacatt aatttagcaa gtgacaagcet tccgaaagaa 1680
ttcggggaac tcatgaaaac gaaagctctc tag 1713

[0017]
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[0018]

<210>
211>
212>
213>

<400>

12
o970

PRT
R B A

12

Met Thr Lys Ala Thr

1

Ala
Phe
Asp
Phe
65

Leu
Thr
Ile
Ala
Lys
145
Gly
Glu
Gly
Thr

Glu

Glu

Lys
50

Met
Val
Ala
Arg
Leu
130
Asn
Gln
Val
Pro
Ala

210

Ala

Leu Val
20

Ile Pro
35

Gly Pro

Ala Gln

Thr Ser

Asn Thr
100

Ala Asp
115

Phe Gln
Ile Pro
Ala Gly
Thr Asn

180

Ala Ala
195

Lys Leu

Ile Lys

G

Val

Gly

Glu

Ala

Gly

85

Glu

Arg

Pro

Glu

Ala

165

Thr

Asp

Pro

Ala

(Bacillus subtilis)

Lys

Asp

Ala

Ile

Val

70

Pro

Gly

Leu

Ile

Ala

150

Ala

Lys

Asp

Val

Val

Glu Gln Lys

Cys

Lys

Ile

55

Gly

Gly

Asp

Lys

Thr

135

Val

Phe

Asn

Ala

Val

215

Arg

Leu

Ile

40

Val

Arg

Ala

Pro

Arg

120

Lys

Thr

Val

Val

Ile

200

Leu

Val

25

Asp

Ala

Leu

Ser

Val

105

Thr

Tyr

Asn

Ser

Arg

185

Ser

Val

Leu

57

Ser

10

Glu

Ala

Arg

Thr

Asn

90

Val

His

Ser

Ala

Phe

170

Ala

Ala

Gly

Leu

Leu

Gln

Val

His

Gly

75

Leu

Ala

Gln

Val

Phe

1565

Pro

Val

Ala

Met

Lys

Val

Gly

Phe

Glu

60

Lys

Ala

Leu

Ser

Glu

140

Arg

Gln

Ala

Ile

Lys

220

Lys

Val

Asp

45

Gln

Pro

Thr

Ala

Leu

125

Val

Ile

Asp

Ala

Ala

205

Gly

Val

Asn

Thr

Ala

Asn

Gly

Gly

Gly

110

Asp

Gln

Ala

Val

Pro

190

Lys

Gly

Gln

Arg

15

His

Leu

Ala

Val

Leu

Asn

Asn

Asp

Ser

Val

175

Lys

Tle

Arg

Leu

Gly

Val

Gln

Ala

Val

Leu

Val

Ala

Val

Ala

160

Asn

Leu

Gln

Pro

Pro
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[0019]

225

Phe

Asp

Leu

Ile

Ile

305

Asp

His

Ser

Trp

Asn

385

Ala

Met

Ile

Gly

Arg

465

Asp

Val

Gln

Leu

Glu

290

His

Leu

Asp

Asp

Lys

370

Ala

Ile

Ile

Gly

Asp

450

Leu

Met

Glu

Tyr

Leu

275

Tyr

Leu

Glu

Ala

Leu

355

Ser

Val

Trp

Ser

Ala

435

Gly

Lys

Val

Thr

Phe

260

Glu

Asp

Asp

Leu

Val

340

Lys

Asp

Asp

Met

Asn

420

Ser

Gly

Ala

Ala

Tyr

245

Gly

Gln

Pro

Glu

Ile

325

Lys

Gln

Arg

Asp

Ser

405

Gly

Leu

Phe

Pro

Phe
485

230

Gln

Arg

Ala

Ile

310

Gly

Val

Tyr

Ala

His

390

Arg

Met

Val

Leu

Tle

470

Gln

Ala

Ile

Asp

Phe

295

Ile

Asp

Glu

Met

His

376

Val

Tyr

Gln

Lys

Phe

455

Val

Gln

Ala

Gly

Val

280

Trp

Ala

Ile

Phe

His

360

Pro

Thr

Phe

Thr

Pro

440

Ser

His

Leu

Gly

Leu

265

Val

Asn

Asp

Pro

Ala

345

Glu

Leu

Val

Arg

Leu

425

Gly

Ala

Ile

Lys

58

Thr

250

Phe

Leu

Ile

Ile

Ser

330

Glu

Gly

Glu

Thr

Ser

410

Gly

Glu

Met

Val

Lys
490

235

Leu

Arg

Thr

Asn

Asp

315

Thr

Arg

Glu

Ile

Cys

395

Tyr

Val

Lys

Glu

Trp

475

Tyx

Ser

Asn

Ile

Gly

300

His

Ile

Glu

Gln

Val

380

Asp

Glu

Ala

Val

Leu

460

Asn

Asn

Arg

Gln

Gly

285

Asp

Ala

Asn

Gln

Val

365

Lys

Ile

Pro

Leu

Val

445

Glu

Asp

Arg

Asp

Pro

270

Tyr

Arg

Tyr

His

Lys

350

Pro

Glu

Gly

Leu

Pro

430

Ser

Thr

Ser

Thr

Leu

299

Gly

Asp

Thr

Gln

Ile

335

Ile

Ala

Leu

Ser

Thr

415

Trp

Val

Ala

Thr

Ser
495

240

Glu

Asp

Pro

Ile

Pro

320

Glu

Leu

Asp

Arg

His

400

Leu

Ala

Ser

Val

Tyr

480

Ala
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Val Asp Phe Gly Asn Ile Asp Ile Val Lys Tyr Ala Glu Ser Phe Gly
500 505 510
Ala Thr Gly Leu Arg Val Glu Ser Pro Asp Gln Leu Ala Asp Val Leu
515 520 525
Arg Gln Gly Met Asn Ala Glu Gly Pro Val Ile Ile Asp Val Pro Val
530 535 540
Asp Tyr Ser Asp Asn Ile Asn Leu Ala Ser Asp Lys Leu Pro Lys Glu
545 550 555 560
Phe Gly Glu Leu Met Lys Thr Lys Ala Leu
565 570
210> 13
211> 1188
<212> DNA
<213> MRVE¥EEZRE (Saccharomyces cerevisiae)
400> 13
atgttgagaa ctcaagccgc cagattgatc tgcaactccc gtgtcatcac tgctaagaga 60
acctttgett tggccacccg tgetgetget tacagcagac cagetgeccg tttegttaag 120
ccaatgatca ctacccgtgg tttgaagcaa atcaacttcg gtggtactgt tgaaaccgtc 180
tacgaaagag ctgactggcc aagagaaaag ttgttggact acttcaagaa cgacactttt 240
gctttgatcg gttacggttec ccaaggttac ggtcaaggtt tgaacttgag agacaacggt 300
ttgaacgtta tcattggtgt ccgtaaagat ggtgettctt ggaaggctge catcgaagac 360
ggttggegtte caggcaagaa cttgttcact gttgaagatg ctatcaagag aggtagttac 420
gttatgaact tgttgtccga tgccgetcaa tcagaaacct ggectgetat caagcecattg 480
ttgaccaagg gtaagacttt gtacttctcc cacggtitct ccccagtctt caaggacttg 540
actcacgttg aaccaccaaa ggacttagat gttatcttgg ttgctccaaa gggttcecggt 600
agaactgtca gatctttgtt caaggaaggt cgtggtatta actcttctta cgeegtetgg 660
aacgatgtca ccggtaagge tcacgaaaag gcccaagett tggeegttge cattggttee 720
ggttacgttt accaaaccac tttcgaaaga gaagtcaact ctgactigta cggtgaaaga 780
ggttgtttaa tgggtggtat ccacggtatg ttcttggete aatacgacgt cttgagagaa 840
aacggtcact ccccatctga agctttcaac gaaaccgtcg aagaagctac ccaatctcta 900
tacccattga tcggtaagta cggtatggat tacatgtacg atgettgttc caccaccgcec 960
agaagaggtg ctttggactg gtacccaatc ttcaagaatg ctttgaagcc tgttttccaa 1020
gacttgtacg aatctaccaa gaacggtacc gaaaccaaga gatcttigga attcaactct 1080
caacctgact acagagaaaa gctagaaaag gaattagaca ccatcagaaa catggaaatc 1140
tggaaggttyg gtaaggaagt cagaaagttg agaccagaaa accaataa 1188

[0020]
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[0021]

<210>
211>
212>
213>

<400>

14
395
PRT

rRAEERERE (Saccharomyces cerevisiae)

14

Met Leu Arg Thr
1

Thr

. Arg

Lys

Asp

60

Ala

Arg

Ser

Phe

Leu

145

Leu

Phe

Leu

Glu

Gly

Ala

Pro

Gln

Trp

Leu

Asp

Trp

Thr

130

Ser

Thr

Lys

Val

Gly

210

Lys

Lys

Ala

Ile

Pro

Ile

Asn

Lys

115

Val

Asp

Lys

Asp

Ala

195

Arg

Ala

Arg
20

Ala
Asn
Arg
Gly
Gly
100
Ala
Glu
Ala
Gly
Leu
180
Pro

Gly

His

Gln Ala Ala Arg

5

Thr Phe

Arg Phe

Phe Gly

Glu Lys

70

Tyr Gly

85

Leu Asn

Ala Ile

Asp Ala

Ala Gln

150

Lys Thr

165

Thr His

Lys Gly

Tle Asn

Glu Lys

Ala

Val

Gly

55

Leu

Ser

Val

Glu

Ile

135

Ser

Leu

Val

Ser

Ser

215

Ala

Leu

Lys

40

Thr

Leu

Gln

Ile

Asp

120

Lys

Glu

Tyr

Glu

Gly

200

Ser

Gln

Leu

Ala

25

Pro

Val

Asp

Gly

Ile

105

Gly

Arg

Thr

Phe

Pro

185

Arg

Tyr

Ala

60

Ile Cys Asn

10

Thr

Met

Glu

Tyr

Tyr

90

Gly

Trp

Gly

Trp

Ser

170

Pro

Thr

Ala

Leu

Arg

Ile

Thr

Phe

75

Gly

Val

Val

Ser

Pro

155

His

Lys

Val

Val

Ala

Ala

Thr

Val

60

Lys

Gln

Arg

Pro

Tyr

140

Ala

Gly

Asp

Arg

Trp

220

Val

Ser

Ala

Thr

45

Tyr

Asn

Gly

Lys

Gly

125

Val

Ile

Phe

Leu

Ser

205

Asn

Ala

Arg

Ala

30

Arg

Glu

Asp

Leu

Asp

110

Lys

Met

Ser

Asp

190

Leu

Asp

Ile

Val

156

Tyr

Gly

Arg

Thr

Asn

Gly

Asn

Asn

Pro

Pro

175

Val

Phe

Val

Gly

Ile

Ser

Leu

Ala

Phe

Leu

Ala

Leu

Leu

Leu

160

Val

Ile

Lys

Thr

Ser
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[0022]

225

Gly Tyr Val

Tyr Gly Glu

Ala Gln Tyr

275

Phe Asn Glu

290

Gly
305

Lys Tyr

Arg Arg Gly

Pro Val Phe

Ser
355

Lys Arg

Glu Lys Glu

370

Lys Glu Val

385

<210>
211>
212>
213>

15
1014
DNA

<2205
223>

400> 15
atgaaggtgt

attataggat
gacgtgacag
tttaaagtca
ccagatgaat
gctaccttgg

gatttggacg

230

Gln
245

Tyr

Arg Gly

260

Asp Val

Thr Val

Gly Met

Thr

Cys

Leu

Glu

Asp

Thr

Leu Met

Phe Glu

Gly

235

Arg Glu

250

Gly Ile

265

Glu
280

Arg

Glu
295

Ala

Tyr Met

310

Ala Leu

325

Gln
340

Asp
Leu Glu
Asp

Leu

Arg Lys

Asp

Leu

Phe

Thr

Leu

Trp Tyr

Tyr Glu

Asn

Thr

Tyr

Pro

Ser

Gly His

Gln

Ser

Ala
315

Asp

Ile
330

Phe

Thr Lys

345

Ser
360

Asn

Ile
375

Arg

Arg Pro

390

ANTLFF)

tttacgataa
atggttccca
taggtctgta
cagatgtigc
ttcaatcgca
ccttcagtca

ttattatgat

TR E (Pseudomonas

agactgcgat
aggacacgca
taaaggtget
agcggetgtt
attgtacaaa
tggatttgee

tgcacctaag

Gln

Asn

Glu

Pro Asp

Met Glu

Gln
395

Asn

Val Asn Ser

Met
270

His Gly

Pro Ser

285

Ser

Leu Pro

300

Tyr

Cys Ser Thr

Lys Asn Ala

Thr
350

Asn Gly

Arg Glu

365

Tyr

Ile
380

Lys

240

Asp Leu

255

Phe Leu

Glu Ala

Leu Ile

Thr Ala

320

Leu Lys

335

Glu Thr

Lys Leu

Val Gly

fluorescens) ilvCHmAGX RA{K

ctgagcatca
caagccttga
gctgatgecag
getggegetg
aatgaaatag

attcattaca

gctcegggece

61

tccagggaaa
acttgaaaga
caaaggctga
atttagtcat
aaccaaacat
atcaagtagt

atactgttag

gaaggttget
ttctggggte
agcacatgge
gattttaatt
taagaagggc
ccccagggea

gagcgaattt

60
120
180
240
300
360
420
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gttaagggteg gtggtattcc agatttgatc gectatatacc aagacgttag cggaaacgct 480
aagaatgtag ctttaagcta cgcagcagga gttggtggcg ggagaacggg tataatagaa 540
accactttta aagacgagac tgagacagat ttatttggag aacaagcggt tctgtgegga 600
ggaactgttg aattggttaa agcaggcttt gagacgctig tcgaagcagg gtacgetece 660
gaaatggcat acttcgaatg tctacatgaa ttgaagttga tagtagactt aatgtatgaa 720
ggtggtatag ctaatatgaa ctattccatt tcaaataatg cagaatatgg tgagtatgtc 780
accggacctg aagtcattaa cgcagaatca agacaagcca tgagaaatgce cttgaaacgt 840
atccaggacg gtgaatacgc taagatgtic ataagtgaag gcgctacggg ttacccgagt 900
atgactgcta aaagaagaaa caatgcagca catggtatcg aaattattgg tgaacagtta 960
aggtctatga tgecctggat cggtgetaat aagatcgtag acaaggcegaa aaat 1014

[0023]

<210>
211>
212>
213>

<2200
223>

<400>

Met Lys Val Phe

1

Lys Lys

Leu Asn

Gly Ala
50

Asp Val

65

Pro Asp

Ile Lys

16

338

PRT
AT

TR E (Pseudomonas fluorescens) & AZEARK

16

Val Ala lle Ile Gly Tyr Gly
20 25

Leu Lys Asp Ser Gly Val Asp
35 40

Ala Asp Ala Ala Lys Ala Glu
55

Ala Ala Ala Val Ala Gly Ala
70

Glu Phe Gln Ser Gln Leu Tyr
85

Lys Gly Ala Thr Leu Ala Phe
100 105

Tyr Asn Gln Val Val Pro Arg Ala Asp

Pro Lys
130

115 120

Ala Pro Gly His Thr Val Arg
135

10

Ser

Val

Ala

Asp

Lys

90

Ser

Leu

Ser

62

Tyr Asp Lys Asp Cys Asp Leu
5

Gln

Thr

His

Leu

75

Asn

His

Asp

Glu

Ser
Gly
Val
Gly
60

Val
Glu
Gly

Val

Phe
140

Ile

His

Gly

45

Phe

Met

Ile

Phe

Ile

125

Val

Ile Gln
15

Ala Gln

30

Leu Tyr

Lys Val

Ile Leu

Glu Pro

Ala Ile

110

Met Ile

Lys Gly

Gly

Ala

Lys

Thr

Ile

80

Asn

His

Ala

Gly
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[0024]

Gly Ile Pro Asp Leu Ile Ala Ile Tyr
145 150

Lys Asn Val Ala Leu Ser Tyr Ala Ala
165

Gly Ile Ile Glu Thr Thr Phe Lys Asp
180 185

Gly Glu Gln Ala Val Leu Cys Gly Gly
195 200

Gly Phe Glu Thr Leu Val Glu Ala Gly
210 215

Phe Glu Cys Leu His Glu Leu Lys Leu
225 230

Gly Gly Ile Ala Asn Met Asn Tyr Ser
245

Gly Glu Tyr Val Thr Gly Pro Glu Val
260 265

Ala Met Arg Asn Ala Leu Lys Arg Ile
27 280

Met Phe Ile Ser Glu Gly Ala Thr Gly
290 295

Arg Arg Asn Asn Ala Ala His Gly Ile
305 310

Arg Ser Met Met Pro Trp Ile Gly Ala
325

Lys Asn

210> 17
211> 1713
<212> DNA

Gln

Ala

170

Glu

Thr

Tyr

Ile

Ile

250

Tle

Gln

Tyr

Glu

Asn
330

Asp

155

Val

Thr

Val

Ala

Val

235

Ser

Asn

Asp

Pro

Ile
3156

Lys

213> ASBHEIRE (Streptococcus mutans)

400> 17

atgactgaca aaaaaactct taaagactta agaaatcgta

gttaaatcac ctaatcgtge tatgttgecgt gcaactggta

aaacctatcg tcggtgtcat ttcaacttgg getgaaaaca

Val Ser Gly Asn Ala
160

Gly Gly Gly Arg Thr
175

Glu Thr Asp Leu Phe
190

Glu Leu Val Lys Ala
205

Pro Glu Met Ala Tyr
220

Asp Leu Met Tyr Glu
240

Asn Asn Ala Glu Tyr
255

Ala Glu Ser Arg Gln
270

Gly Glu Tyr Ala Lys
285

Ser Met Thr Ala Lys
300

Ile Gly Glu Gln Leu
320

Ile Val Asp Lys Ala
335

gttctgttta cgattcaatg
tgcaagatga agactttgaa

caccttgtaa tatccactta

catgactttg gtaaactagc caaagtcggt gttaaggaag ctggtgettg gccagttcag

63

60
120
180
240
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ttcggaacaa tcacggtttc tgatggaatc gccatgggaa cccaaggaat gegtttctce 300
ttgacatctc gtgatattat tgcagattct attgaagcag ccatgggagg tcataatgcg 360
gatgcttttg tagccattgg cggttgtgat aaaaacatgec ccggttctgt tatcgectatg 420
gctaacatgg atatcccage catttttget tacggcggaa caattgcacc tggtaattta 480
gacggcaaag atatcgattt agtctctgtc tttgaaggtg tcggccattg gaaccacgge 540
gatatgacca aagaagaagt taaagctttg gaatgtaatg cttgtcccgg tcciggagge 600
tgcggtggta tgtatactge taacacaatg gcgacagcta ttgaagtttt gggacttage 660
cttcegggtt catcttetca cccggetgaa tccgcagaaa agaaagcaga tattgaagaa 720
getggtegeg ctgttgtcaa aatgectcgaa atgggettaa aaccttctga cattttaacg 780
cgtgaagett ttgaagatge tattactgta actatggetc tgggaggttc aaccaactca 840
acccttcacce tcttagetat tgeccatget getaatgtgg aatfgacact tgatgattte 900
aatactttcc aagaaaaagt tcctcatttg gectgatttga aaccttctgg tcaatatgta 960
ttccaagacce tttacaaggt cggaggggta ccagcagtta tgaaatatct ccttaaaaat 1020
ggettecette atggtgaccg tatcacttgt actggcaaaa cagtcgetga aaatttgaag 1080
gettttgatg atttaacacc tggtcaaaag gttattatge cgettgaaaa tcctaaacgt 1140
gaagatggtc cgctcattat tctccatggt aacttggetc cagacggtge cgttgeccaaa 1200
gtttctggtg taaaagtgeg tcgtcatgtc ggtcctgeta aggtcectttaa ttctgaagaa 1260
gaagccattg aagetgtctt gaatgatgat attgttgatg gtgatgttgt tgtcgtacgt 1320
tttgtaggac caaagggegg tcctggtatg cctgaaatge tttcectite atcaatgatt 1380
gttggtaaag ggcaaggtga aaaagttgec cttctgacag atggeecgett ctcaggtggt 1440
acttatggtc ttgtcgtggg tcatatcget cctgaagecac aagatggegg tccaatcgece 1500
tacctgcaaa caggagacat agtcactatt gaccaagaca ctaaggaatt acactttgat 1560
atctccgatg aagagttaaa acatcgtcaa gagaccattg aattgccacc gectctattca 1620
cgeggtatee ttggtaaata tgetcacate gtttcgtetg cttctagggg agecgtaaca 1680
gacttttgga agcctgaaga aactggcaaa aaa 1713
210> 18
211> 571
<212> PRT
213> A RHEIRE (Streptococcus mutans)

[0025]

<400> 18

1

Tyr Asp Ser Met Val Lys Ser Pro
20

64

30

Met Thr Asp Lys Lys Thr Leu Lys Asp Leu Arg Asn Arg Ser Ser Val
5 10

15

Asn Arg Ala Met Leu Arg Ala Thr
25
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[0026]

Gly
Thr
Lys
65

Phe
Met
Ala
Cys
Ile
145
Asp
Trp
Asn
Thr
Ser
225
Ala
Asp

Ala

His

Met

Trp

50

Leu

Gly

Ala

Asp

130

Pro

Gly

Asn

Ala

Met

210

Ser

Gly

Ile

Leu

Ala

Gln

35

Ala

Ala

Thr

Phe

Met

115

Lys

Ala

Lys

His

Cys

195

Ala

His

Arg

Leu

Gly
275

Asp

Glu

Lys

Ile

Ser

100

Gly

Asn

Ile

Asp

Gly

180

Pro

Thr

Pro

Ala

Thr

260

Gly

Glu
Asn
Val
Thr
85

Leu
Gly
Met
Phe
Ile
165
Asp
Gly
Ala
Ala
Val
245

Arg

Ser

Ala Asn Val

Asp

Thr

Gly

70

Val

Thr

His

Pro

Ala

150

Asp

Met

Pro

Ile

Glu

230

Val

Glu

Thr

Glu

Phe

Pro

85

Val

Ser

Ser

Asn

Gly

135

Tyr

Leu

Thr

Gly

Glu

215

Ser

Lys

Ala

Asn

Leu

Glu

40

Cys

Lys

Asp

Arg

Ala

120

Ser

Gly

Val

Lys

Gly

200

Val

Ala

Met

Phe

Ser

280

Thr

Lys

Asn

Glu

Gly

Asp

105

Asp

Val

Gly

Ser

Glu

185

Cys

Leu

Glu

Leu

Glu

265

Thr

Leu

65

Pro

Ile

Ala

Ile

90

Ile

Ala

Ile

Thr

Val

170

Glu

Gly

Gly

Lys

Glu

250

Asp

Leu

Asp

Ile

His

Gly

75

Ala

Ile

Phe

Ala

Ile

165

Phe

Val

Gly

Leu

Lys

235

Met

Ala

His

Asp

Val

Leu

60

Ala

Met

Ala

Val

Met

140

Ala

Glu

Lys

Met

Ser

220

Ala

Ile

Leu

Phe

Gly

45

His

Trp

Gly

Asp

Ala

125

Ala

Pro

Gly

Ala

Tyr

205

Leu

Asp

Leu

Thr

Leu

285

Asn

Val

Asp

Pro

Thr

Ser

110

Ile

Asn

Gly

Val

Leu

190

Thr

Pro

Ile

Lys

Val

270

Ala

Thr

Ile

Phe

Val

Gln

95

Ile

Gly

Met

Asn

Gly

175

Glu

Ala

Gly

Glu

Pro

255

Thr

Ile

Phe

Ser

Gly

Gln

Gly

Glu

Gly

Asp

Leu

160

His

Cys

Asn

Ser

Glu

240

Ser

Met

Ala

Gln
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[0027]

Glu

305

Phe

Leu

Lys

Gln

Leu

385

Val

Asn

Asp

Gly

Gln

465

Thr

Gly

Asp

Arg

Gly
h45

290

Lys

Gln

Leu

Thr

Lys

370

Ile

Ser

Ser

Gly

Met

450

Gly

Tyr

Pro

Thr

Gln

530

Lys

Val
Asp
Lys
Val
355
Val
Ile
Gly
Glu
Asp
435
Pro
Glu
Gly
Ile
Lys
515

Glu

Tyr

Pro

Leu

Asn

340

Ala

Ile

Leu

Val

Glu

420

Val

Glu

Lys

Leu

Ala

500

Glu

Thr

Ala

His
Tyr
325
Gly
Glu
Met
His
Lys
405
Glu
Val
Met
Val
Val
485
Tyr

Leu

Ile

Leu

310

Lys

Phe

Asn

Pro

Gly

390

Val

Ala

Val

Leu

Ala

470

Val

Leu

His

Glu

Ile
550

295

Ala

Val

Leu

Leu

Leu

375

Asn

Arg

Ile

Val

Ser

455

Leu

Gly

Gln

Phe

Leu

535

Val

Asp

Gly

His

Lys

360

Glu

Leu

Arg

Glu

Arg

440

Leu

Leu

His

Thr

Asp

520

Pro

Ser

66

Leu

Gly

Gly

345

Ala

Asn

Ala

His

Ala

425

Phe

Ser

Thr

Ile

Gly

505

Ile

Pro

Ser

Lys

Val

330

Asp

Phe

Pro

Pro

Val

410

Val

Val

Ser

Asp

Ala

490

Asp

Ser

Leu

Ala

Pro

315

Pro

Arg

Asp

Lys

Asp

395

Gly

Leu

Gly

Met

Gly

476

Pro

Ile

Asp

Tyr

Ser
555

300

Ser

Ala

Ile

Asp

Arg

380

Gly

Pro

Asn

Pro

Ile

460

Arg

Glu

Val

Glu

Ser

540

Arg

Gly

Val

Thr

Leu

365

Glu

Ala

Ala

Asp

Lys

445

Val

Phe

Ala

Thr

Glu

525

Arg

Gly

Gln

Met

Cys

350

Thr

Asp

Val

Lys

Asp

430

Gly

Gly

Ser

Gln

Ile

510

Leu

Gly

Ala

Tyr

Lys

335

Thr

Pro

Gly

Ala

Val

415

Ile

Gly

Lys

Gly

Asp

495

Asp

Lys

Ile

Val

Val

320

Tyr

Gly

Gly

Pro

Lys

400

Phe

Val

Pro

Gly

Gly

480

Gly

Gln

His

Leu

Thr
560
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Asp Phe Trp Lys Pro Glu Glu Thr Gly Lys Lys

210> 19
211>
212>
213>

DNA
AT

220>
223>

Z 3%
2

400> 19

atgtatacag
ttcggagtac
atgaaatggg
agaacgaaaa
aatggcttag
acctcgaaag
aagcacttta
aatgcaactg
tacatcaatt
aagaaggaaa
agtctgaaga
ctagagaaga
tttggtaaat
ctgtcagage
gltaaagctta
atttccttga
gaatccctga
gataaaaagc
caagectgteg
ttcttcggtg
tggggatcta
tctagacatt
ctagccatta
gttgagaggsg
tcaaaactgc

acagaaaatg

[0028]

565

1644

FF3

570

MRS TEMEEBEE (S, cerevisiae) PRIEWMFEH FHATE (Bacillus subtilis
) kivD4RigEX

taggtgacta
caggtgacta
tgggaaatgc
aggctgegge
cgggetecta
tgcagaacga
tgaagatgca
ttgaaattga
tacctgtaga
attccacgte
atgccaagaa
ctgttactca
catctgttga
caaacttgaa
ccgattctag
atatcgatga
tatcatctct
aagaagattt
aaaatttgac
cctcatctat
taggatacac
tattgtttat
gagagaagat
aaattcatgg
cagaaagttt

aattcgtatc

tctgttggac
caatttgcaa
taatgagtta
attcttgact
tgctgagaac
agglaagttt
cgaaccggtt
tagagtgttg
tgtagectgec
gaatacatct
accaattgta
gtttatttca
tgaagcattg
ggaattigtg
tacgggtgca
aggtaaaatt
tcttgacttg
tgtaccttet
ccaaagtaat
atttctgaaa
tttccecegea
cggagalgga
aaacccaatc
tcecgaaccag

cggggcaacg

cgtgatgaaa

agattacacg
tttctagatc
aatgcctccet
acatttggtg
ctgeectgttg
gttcaccata
actgctgcca
tctgecttac
gctaaggetg
gatcaagaga
atcacaggcce
aagactaagt
ccecteatttt
gaatctgetg
tttactcacc
ttcaacgaaa
tccgaaattg
aacgegetgt
gagacgatcg
tcgaaatcac
getctaggea
tcattgcaac
tgctttatca
agttataatg
gaagacagag

gaagctcaag

aattaggtat
aaattatttc
atatggccga
ttggcgaatt
ttgagategt
cgttggectga
ggactttatt
taaaggaaag
aaaaaccatc
ttctgaacaa
atgaaattat
tacctattac
tggggattta
attttattct
atcttaatga
gaatccaaaa
aatataaagg
tgtcacaaga
tggctgaaca
attttattgg
gccaaattge
tgactgtcca
ttaataacga
acattcctat
ttgtgtccaa

cagatccaaa

67

agaagaaata
acacaaagat
cgggtacgca
atccgcagtt
gggatctcet
tggtgatttc
gacagccgag
aaagccggtt
cttgeetett
aatacaggaa
atcgttcgge
tactttgaac
caacggtactl
tatgttgggt
aaataaaatg
tttcgactte
caagtacata
tagactgtgg
aggcacttct
tcaacccttg
agataaagaa
agaattagga
tggttacacg
gtggaattac
aattgtgaga

taggatgtat

80
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
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tggatagaac ttattctagc aaaggagggt gcacctaaag ttttgaaaaa gatgggtaag 1620
ttatttgcag aacaaaacaa gagce 1644

[0029]

210>
211>
212>
213>

<400>
Met Tyr
1
Ile Glu
Asp Gln
Glu Leu
Ala Ala
65
Asn Gly
Val Gly
His Thr
Pro Val
130
Glu Ile
145
Tyr Ile
Ser Leu

Glu Ile

Ile Val

20
548
PRT

A 2 FRAT

20

Thr

Glu

Ile

35

Asn

Ala

Leu

Ser

Leu

115

Thr

Asp

Asn

Pro

Leu

195

Ile

Val

Ile

20

Ile

Ala

Phe

Ala

Pro

100

Ala

Ala

Arg

Leu

Leu

180

Asn

Thr

Gly
5
Phe
Ser
Ser
Leu
Gly
85
Thr
Asp
Ala
Val
Pro
165
Lys

Lys

Gly

(Bacillus subtilis)

Asp

Gly

His

Tyr

Thr

70

Ser

Ser

Gly

Arg

Leu

150

Val

Lys

Ile

His

Tyr

Val

Lys

Met

55

Thr

Tyr

Lys

Asp

Thr

135

Ser

Asp

Glu

Gln

Glu

Leu Leu Asp

Pro

Asp

40

Ala

Phe

Ala

Val

Phe

120

Leu

Ala

Val

Asn

Glu

200

Tle

Gly

25

Met

Asp

Gly

Glu

Gln

105

Lys

Leu

Leu

Ala

Ser

185

Ser

Ile

10

Asp

Lys

Gly

Val

Asn

90

Asn

His

Thr

Leu

Ala

170

Thr

Leu

Ser

68

Arg

Tyr

Trp

Tyr

Gly

75

Leu

Glu

Phe

Ala

Lys

155

Ala

Ser

Lys

Phe

Leu His

Asn Leu

Val Gly
45

Ala Arg
60

Glu Leu

Pro Val

Gly Lys

Met Lys

125

Glu Asn
140

Glu Arg

Lys Ala

Asn Thr

Asn Ala

205

Gly Leu

Glu

Gln

30

Asn

Thr

Ser

Val

Phe

110

Met

Ala

Lys

Glu

Ser

190

Lys

Glu

Leu
15
Phe

Ala

Ala

Glu

95

Val

His

Thr

Pro

Lys

175

Asp

Lys

Gly

Leu

Asn

Lys

Val

Ile

His

Glu

Val

Val

160

Pro

Gln

Pro

Thr
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[0030]

Val
225
Phe
Tyr
Ala
Gly
Ile
305
Glu
Gly
Leu
Ser
Ser
385
Trp
Ala
Gln

Pro

Ile
465

210

Thr

Gly

Asn

Asp

Ala

290

Asp

Ser

Lys

Leu

Asn

370

Ser

Gly

Asp

Leu

Tle

450

His

Gln

Lys

Gly

Phe

275

Phe

Glu

Leu

Tyr

Ser

355

Glu

Ile

Ser

Lys

Thr

435

Cys

Gly

Phe

Ser

Thr

260

Ile

Thr

Gly

Ile

Ile

340

Gln

Thr

Phe

Ile

Glu

420

Val

Phe

Pro

Ile

Ser

245

Leu

Leu

His

Lys

Ser

325

Asp

Asp

Ile

Leu

Gly

405

Ser

Gln

Ile

Asn

Ser

230

Val

Ser

Met

His

Ile

310

Ser

Lys

Arg

Val

Lys

390

Tyr

Arg

Glu

Tle

Gln
470

215

Lys

Asp

Glu

Leu

Leu

295

Phe

Leu

Lys

Leu

Ala

375

Ser

Thr

His

Leu

Asn

455

Ser

Thr

Glu

Pro

Gly

280

Asn

Asn

Leu

Gln

Trp

360

Glu

Lys

Phe

Leu

Gly

440

Asn

Tyr

Lys Leu

Ala Leu
250

Asn Leu
265

Val Lys

Glu Asn

Glu Arg

Asp Leu
330

Glu Asp
345

Gln Ala

Gln Gly

Ser His

Pro Ala

410

Leu Phe
425
Leu Ala

Asp Gly

Asn Asp

69

Pro

235

Pro

Lys

Leu

Lys

Ile

315

Ser

Phe

Val

Thr

Phe

395

Ala

Ile

Ile

Tyr

ITle
475

220

Ile

Ser

Glu

Thr

Met

300

Gln

Glu

Val

Glu

Ser

380

Ile

Leu

Gly

Arg

Thr
460

Thr

Phe

Phe

Asp

285

Ile

Asn

Ile

Pro

Asn

365

Phe

Gly

Gly

Asp

Glu

445

Val

Met

Thr

Leu

Val

270

Ser

Ser

Phe

Glu

Ser

350

Leu

Phe

Gln

Ser

Gly

430

Lys

Glu

Trp

Leu

Gly

255

Glu

Ser

Leu

Asp

Tyr

335

Asn

Thr

Gly

Pro

Gln

415

Ser

Ile

Arg

Asn

Asn

240

Ile

Ser

Thr

Asn

Phe

320

Lys

Ala

Gln

Ala

Leu

400

Ile

Leu

Asn

Glu

Tyr
480
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Ser Lys Leu Pro Glu Ser Phe Gly Ala Thr Glu Asp Arg Val Val Ser
485 490 495
Lys Ile Val Arg Thr Glu Asn Glu Phe Val Ser Val Met Lys Glu Ala
500 505 510
Gln Ala Asp Pro Asn Arg Met Tyr Trp Ile Glu Leu Ile Leu Ala Lys
515 520 525
Glu Gly Ala Pro Lys Val Leu Lys Lys Met Gly Lys Leu Phe Ala Glu
530 535 540
Gln Asn Lys Ser
545
210> 21
211> 2145
<212> DNA
213> NIFF
220>
223> MEMKEER
400> 21
gecatgcttge atttagtcgt gcaatgtatg actttaagat ttgtgagcag gaagaaaagg .60
gagaatcttc taacgataaa cccttgaaaa actgggtaga ctacgctatg ttgagttget 120
acgcaggetg cacaattaca cgagaatget cccgectagg atttaagget aagggacgtg 180
caatgcagac gacagatcta aatgaccgtg tcggtgaagt gttcgccaaa cttttcggtt 240
aacacatgca gtgatgcacg cgegatggtg ctaagttaca tatatatata tatatatata 300
tatagccata gtgatgtcta agtaaccttt atggtatatt tcttaatgtg gaaagatact 360
agcgegegea cccacacaca agettegtet tttcttgaag aaaagaggaa getcgectaaa 420
tgggattcca ctttcecgtte cctgecaget gatggaaaaa ggttagtgga acgatgaaga 480
ataaaaagag agatccactg aggtgaaatt tcagctgaca gcgagtttca tgatcgtgat 540
gaacaatggt aacgagttgt ggetgttgee agggagggtg gttctcaact tttaatgtat 600
ggccaaateg ctacttgggt ttgttatata acaaagaaga aataatgaac tgattctctt 660
cctecttett gtectttett aattctgttg taattacctt ccttigtaat titttttgta 720
attattcttc ttaataatcc aaacaaacac acatattaca atagctagct gaggatgaag 780
gcattagttt atcatgggga tcacaaaatt tcgttagaag acaaaccaaa acccactctg 840
cagaaaccaa cagacgttgt ggttagggtg ttgaaaacaa caatttgcgg tactgacttg 900
ggaatataca aaggtaagaa tcctgaagtg gcagatggca gaatcctggg tcatgaggge 960
gttggegteca ttgaagaagt gggegaatcc gtgacacaat tcaaaaaggg ggataaagtt 1020
ttaatctcct gegttactag ctgtggatcg tgtgattatt gcaagaagea actgtattca 1080

[0031]

70
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cactgtagag acggtggetg gattttaggt tacatgatcg acggtgtcca agccgaatac 1140
gtcagaatac cacatgctga caattcattg tataagatcc cgcaaactat cgatgatgaa 1200
attgcagtac tactgtccga tattttacct actggacatg aaattggtgt tcaatatggt 1260
aacgttcaac caggegatge tgtagcaatt gtaggagcag gtcctgttgg aatgtcagtt 1320
ttgttaactg ctcaatttta ctcgecctagt accattattg ttatcgacat ggacgaaaac 1380
cgtttacaat tagcgaagga gcttggggcece acacacacta ttaactccgg tactgaaaat 1440
gttgtcgaag ctgtgeatcg tatagcagcc gaaggagtgg atgtagcaat agaagectgtt 1500
ggtatacccg caacctggga catctgtcag gaaattgtaa aacccggege tcatattgece 1560
aacgtgggag ttcatggtgt taaggtggac tttgaaattc aaaagttgtg gattaagaat 1620
ctaaccatca ccactggttt ggttaacact aatactaccc caatgttgat gaaggtagcc 1680
tctactgata aattgeccttt aaagaaaatg attactcaca ggtttgagtt agctgaaatc 1740
gaacacgcat atcaggtttt cttgaatgge gctaaagaaa aagctatgaa gattattcta 1800
tctaatgcag gtgecgecta attaattaag agtaagegaa tttcttatga tttatgattt 1860
ttattattaa ataagttata aaaaaaataa gtgtatacaa attttaaagt gactcttagg 1920
ttttaaaacg aaaattctta ttcttgagta actctttcct gtaggtcagg ttgctttecte 1980
aggtatagca tgaggtcgect cttattgacc acacctctac cggecatgeecg agcaaatgcec 2040
tgcaaatcge tccccatttc acccaattgt agatatgeta actccagcaa tgagttgatg 2100
aatctcggtg tgtattttat gtcctcagag gacaacacct gtggt 2145
210> 22
211> 4280
<212> DNA
213> ANILFF)
220>
223> FE
400> 22
ggggatcete tagagtcgac ctgecaggecat gcaagettgg cgtaatcatg gtcatagetg 60
tttcctgtgt gaaattgtta tccgctcaca attccacaca acatacgage cggaagcata 120
aagtgtaaag cctggggtge ctaatgagtg agctaactca cattaattge gttgegetca 180
ctgeecegett tccagtcggg aaacctgteg tgecagetge attaatgaat cggecaacge 240
geggggagag geggtttgeg tattgggege tecttecgett cectegetcac tgactegetg 300
cgeteggteg ttecggetgeg gegageggta tcagetcact caaaggeggt aatacggtta 360
tccacagaal caggggataa cgcaggaaag aacatgtgag caaaaggcca gcaaaaggcce 420
aggaaccgta aaaaggccgc gttgetggeg tttttccata ggetecgeee ccctgacgag 480
catcacaaaa atcgacgctc aagtcagagg tggcgaaacc cgacaggact ataaagatac 540
caggegttte cccetggaag ctcecctegtg cgetetectg ttecgaccet geegettace 600

[0032]
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ggatacctgt ccgectttct ccctteggga agegtggege tttectcatag ctcacgetgt 660
aggtatctca gttcggtgta ggtcgttecge tccaagetgg getgtgtgea cgaacceccce 720
gttcagceeg accgetgege cttatcecggt aactatcgte ttgagtccaa cccecggtaaga 780
cacgacttat cgccactgge agcagccact ggtaacagga ttagcagagce gaggtatgta 840
ggeggtgeta cagagttctt gaagtggtgg cctaactacg gctacactag aaggacagta 900
tttggtatct gegetctget gaageccagtt accttcggaa aaagagttgg tagetcttga 960
tccggecaaac aaaccaccge tggtageggt ggtttttttg tttgcaageca gcagattacg 1020
cgecagaaaaa aaggatctca agaagatcct ttgatctttt ctacggggtc tgacgctcag 1080
tggaacgaaa actcacgtta agggattttg gtcatgagat tatcaaaaag gatcttcacc 1140
tagatccttt taaattaaaa atgaagtttt aaatcaatct aaagtatata tgagtaaact 1200
tggtctgaca gttaccaatg cttaatcagt gaggecaccta tctcagcegat ctgtctattt 1260
cgttcatcca tagttgectg actcccegte gtgtagataa ctacgatacg ggagggetta 1320
ccatctggee ccagtgetge aatgataccg cgagacccac gctcaccgge tccagattta 1380
tcagcaataa accagccagce cggaagggece gagcecgcagaa gtggicectge aactttatcec 1440
gcetecatee agtctattaa ttgttgeegg gaagctagag taagtagttc gecagttaat 1500
agtttgecgea acgttgttge cattgetaca ggcatcgtgg tgtcacgetc gtegtttggt 1560
atggcttcat tcagctccgg ttcccaacga tcaaggcgag ttacatgatc ccccatgttg 1620
tgcaaaaaag cggttagete cttcggtect ccgategttg tcagaagtaa gttggecgea 1680
gtgttatcac tcatggttat ggcagcactg cataattctc ttactgtcat gccatccgta 1740
agatgetttt ctgtgactgg tgagtactca accaagtcat tctgagaata gtgtatgegg 1800
cgaccgagtt getecttgece ggegtcaata cgggataata ccgegeccaca tagcagaact 1860
ttaaaagtgc tcatcattgg aaaacgttct tcggggcecgaa aactctcaag gatcttaccg 1920
ctgttgagat ccagttcgat gtaacccact cgtgcaccca actgatcttc agcatctttt 1980
actttcacca gegtttctgg gtgagcaaaa acaggaagge aaaatgeccge aaaaaaggga 2040
ataagggcga cacggaaatg ttgaatactc atactcttcc tttttcaata ttattgaage 2100
atttatcagg gttattgtct catgagcgga tacatatttg aatgtattta gaaaaataaa 2160
caaatagggg ttccgegeac atttccccga aaagtgecac ctgacgtcta agaaaccatt 2220
attatcatga cattaaccta taaaaatagg cgtatcacga ggccctttcg tctegegegt 2280
ttcggtgatg acggtgaaaa cctctgacac atgcagctcc cggagacggt cacagettgt 2340
ctgtaagegg atgecgggag cagacaagec cgtcagggeg cgtcageggg tgttggeggg 2400
tgtcgggegct ggettaacta tgeggecatca gagecagattg tactgagagt gcaccatatg 2460
cggtgtgaaa taccgcacag atgcgtaagg agaaaatacc gcatcaggeg ccattcgeca 2520
ttcaggetge gecaactgttg ggaagggega tcggtgeggg cctectteget attacgecag 2580

[0033]
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ctggcgaaag ggggatgtge tgcaaggega ttaagttggg taacgccagg gttttcccag 2640
tcacgacgtt gtaaaacgac ggccagtgaa ttcgagctcg gtaccccegg ctctgagaca 2700
gtagtaggtt agtcatcget ctaccgacge gcaggaaaag aaagaagcat tgeggattac 2760
gtattctaat gttcagceccg cggaacgcca gecaaatcacc acccatgege atgatactga 2820
gtcttgtaca cgetgggett ccagtgtact gagagtgecac cataccacag cttttcaatt 2880
caattcatca tttttttttt attctttttt ttgatttcgg tttctttgaa atttttitga 2940
ttcggtaatc tccgaacaga aggaagaacg aaggaaggag cacagactta gattggtata 3000
tatacgcata tgtagtgttg aagaaacatg aaattgccca gtattcttaa cccaactgca 3060
cagaacaaaa acctgcagga aacgaagata aatcatgtcg aaagctacat ataaggaacg 3120
tgetgetact catcctagtc ctgttgetge caagetattt aatatcatge acgaaadgca 3180
aacaaacttg tgtgcttcat tggatgttcg taccaccaag gaattactgg agttagttga 3240
agcattaggt cccaaaattt gtitactaaa aacacatgtg gatatcttga ctgatttttc 3300
catggaggge acagttaage cgctaaagge attatccgec aagtacaatt ttttactctt 3360
cgaagacaga aaatttgcetg acattggtaa tacagtcaaa (tgcagtact ctgegggtgt 3420
atacagaata gcagaatggg cagacattac gaatgcacac ggtgtggtgg gecccaggtat 3480
tgttagcggt ttgaagcagg cggcagaaga agtaacaaag gaacctagag gecttttgat 3540
gttagcagaa ttgtcatgea agggetcect atctactgga gaatatacta agggtactgt 3600
tgacattgcg aagagcgaca aagattttgt tatcggecttt attgctcaaa gagacatggg 3660
tggaagagat gaaggttacg attggttgat tatgacaccc ggtgtgeggtt tagatgacaa 3720
gggagacgca ttgggtcaac agtatagaac cgtggatgat gtggtctcta caggatctga 3780
cattattatt gttggaagag gactatttgc aaagggaagg gatgctaagg tagagggtga 3840
acgttacaga aaagcaggct gggaagcata tttgagaaga tgecggccage aaaactaaaa 3900
aactgtatta taagtaaatg catgtatact aaactcacaa attagagctt caatttaatt 3960
atatcagtta ttaccclatg cggtgtgaaa taccgcacag atgcgtaagg agaaaatacc 4020
gcatcaggaa attgtaaacg ttaatatttt gttaaaattc gcgttaaatt tttgttaaat 4080
cagctcattt (ttaaccaat aggccgaaat cggcaaaatc ttcagcccge ggaacgecag 4140
caaatcacca cccatgegea tgatactgag tctigtacac getgggettc cagtgatgat 4200
acaacgagtt agccaaggtg agcacggatg tctaaattag aattacgttt taatatcttt 4260
ttttccatat ctagggctag 4280
210> 23
211> 30
<212> DNA
213> ANLFF3
<2205
223> 5l

[0034]
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34/100 11

<400> 23
gcatgcttge atttagtcgt gcaatgtatg

210> 24

211> 54

<212> DNA
213> ANTF%

220>
223> Bl

400> 24
gaacattaga atacgtaatc cgcaatgcac tagtaccaca ggtgttgtcc tctg

210> 256

211> 54

<212> DNA
Q213> AL

220>
223> 319

400> 25
cagaggacaa cacctgtggt actagtgcat tgecggattac gtattctaat gttc

210> 26

211> 28

<212> DNA
213> ATFF)

220>
223> 519

400> 26
caccttgget aactcgttgt atcatcac

210> 27

211> 100
<212> DNA
213> ANTHF3)

<220>
223> 5%

400> 27
ttttaagccg aatgagtgac agaaaaagcc cacaacttat caagtgatat tgaacaaagg

gcgaaacttc gecatgettge atttagtcgt gecaatgtatg

210> 28
211> 98

<212> DNA
213> ANTIFH

220>
223> 5

400> 28
cccaattggt aaatattcaa caagagacgc gcagtacgta acatgcgaat tgcgtaattc

[0035]
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54

28
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100
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[0036]

acggecgataa caccttgget aactcgttgt atcatcac 98

210>
€1
212>
213>

220>
223>

<400>

29
28

DNA
NILF5)

514
29

fcggrttttg caatatgacc tgtgggcce

<210>
21
212>
213>

220>
223>

<400>

30
29

DNA
ANTF5I

519
30

caaaagccca tgtcccacac caaaggatg

210>
<2
212>
213>

220>
223>

<400>

31
26

DNA
A5

319
31

caccatcgeg cgtgeatcac tgcatg

210>
211>
212>
213>

220>
223>

<400>

32
22

DNA
NP3

519
32

gagaagatgc ggccagcaaa ac

<210>
211>
212>
213>

220>
223>

<400>

33
2745

DNA
AILF5

HERRIGX -2 1EF B
33

28

29

26

22

atgactgaca aaaaaactct taaagactta agaaatcgta gttctgttta cgattcaatg 60

gttaaatcac ctaatcgtgec tatgttgegt gcaactggta tgcaagatga agactttgaa 120

aaacctatcg tcggtgtcat ttcaacttgg gctgaaaaca caccttgtaa tatccactta 180
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catgactttg gtaaactagc caaagtcggt gttaaggaag ctggtgctig gccagttcag 240
ttcggaacaa tcacggtttc tgatggaatc geccatgggaa cccaaggaat gegtttctce 300
ttgacatctc gtgatattat tgcagattct attgaagcag ccatgggagg tcataatgeg 360
gatgcttttg tagccattgg cggttgtgat aaaaacatge ccggttctgt tatcgectatg 420
gctaacatgg atatcccage catttttget tacggcggaa caattgcacc tggtaattta 480
gacggcaaag atatcgattt agtctctgtc tttgaaggtg tcggccattig gaaccacgge 540
gatatgacca aagaagaagt taaagctttg gaatgtaatg cttgtccegg tcctggagge 600
tgeggtggta tgtatactge taacacaatg gecgacageta ttgaagtttt gggacttage 660
ctteegggtt catcttetea cccggetgaa tccgecagaaa agaaagcaga tattgaagaa 720
gctggtegeg ctgttgtcaa aatgetcgaa atgggettaa aaccttctga cattttaacg 780
cgtgaagctt ttgaagatge tattactgta actatggectc tgggaggttc aaccaactca 840
acccttcace tcttagetat tgcccatget getaatgtgg aattgacact fgatgattic 900
aatactttcc aagaaaaagt tcctcatttg gctgatttga aaccttctgg tcaatatgta 960
ttccaagacc tttacaaggt cggaggggta ccagcagtta tgaaatatct ccttaaaaat 1020
ggcttectte atggtgaceg tatcacttgt actggcaaaa cagtcgetga aaatttgaag 1080
gcttttgatg atttaacacc tggtcaaaag gttattatge cgecttgaaaa tcctaaacgt 1140
gaagatggtc cgctcattat tctccatggt aacttggete cagacggtge cgttgecaaa 1200
gtttctggtg taaaagtgeg tcgtcatgtc ggtcctgeta aggtctttaa ttctgaagaa 1260
gaagccattg aagetgtett gaatgatgat attgttgatg gtgatgttgt tgtcgtacgt 1320
tttgtaggac caaagggcgg tcctggtatg cctgaaatge tttcccttic atcaatgatt 1380
gttggtaaag ggcaaggtga aaaagttgec cttctgacag atggecgett ctcaggtggt 1440
acttatggtc ttgtcgtggg tcatatcget cctgaagcac augatggegg tccaatcgece 1500
tacctgcaaa caggagacat agtcactatt gaccaagaca ctaaggaatt acactttgat 1560
atctccgatg aagagttaaa acatcgtcaa gagaccattg aattgccacc getctattca 1620
cgeggtatee ttggtaaata tgetcacatc gtttegtctg cttctagggg agecgtaaca 1680
gactittgga agcctgaaga aactggcaaa aaatgitgtc ctggttgetg tggttaageg 1740
gecgegttaa ttcaaattaa ttgatatagt tttttaatga gtattgaatc tgtttagaaa 1800
taatggaata ttatttttat ttatttattt atattattgg tcggctcttt tcttctgaag 1860
gtcaatgaca aaatgatatg aaggaaataa tgatttctaa aattttacaa cgtaagatat 1920
ttttacaaaa gcctagetca tcttttgteca tgcactattt tactcacget tgaaattaac 1980
ggeeagtcea ctgeggagte atttcaaagt catcctaatc gatctatcgt ttttgatage 2040
tcattttgga gttcgegatt gtettetgtt attcacaact gttttaattt ttatttcatt 2100
ctggaactct tcgagttctt tgtaaagtct ttcatagtag cttactttat cctccaacat 2160

[0037]
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[0038]

atttaacttc
ttttaacttg
ggtgaaaagt
caatttcteg
atggattctt
tccttttagt
gcaaaaaaga
gaatgcttce
attattattg
aaaataccaa
210>
211>

212>
213>

34
99
DNA
AT

220>

223> 5|4

<400> 34

atgtcaattt
aatttattct
gatacacttt
acatcatagt
atgaagcgct
acggaagaca
ttaaacgcca
caattgtata
atttttgata

gtatggagaa

F3

cggcetcttaa
ctagctctte
gcgegeaate

acaatttgtt

gggtaatgga

atgctaataa
agcgtttaat
ttaagagtca
ttgtataaaa

atatattaga

attttccaca
caaccaagcc
caggtcaaaa
ttgttctece
cgtgtcactc
ataagagggt
tatcagaaag
tcacagcaac
aaaccaaata

agtctatacg

tcatcaagtt
tcattgetcee
ctttcctgea
atcacaattt
tacttcgect
aataataata
caaacgtcgt
atattcttgt
tgtataaaaa

ttaaa

caacatcatc
ttgatttact
aagaattcac
aatatacctg
ttttcectac
ttattaatcg
accaatcctt
tattaaatta

aagtgaataa

tcctttetca attattattt tctactcata acctcacgea aaataacaca gtcaaatcaa

tcaaagtatg actgacaaaa aaactcttaa agacttaag

<210>
211>
212>
213>

35
71
DNA
pNu

<220>
223> 5|9

400> 35

Fr3

gaacattaga atacgtaatc cgcaatgett ctttcttttc cgtttaacgt atagacttct

aatatatttc

36
45
DNA

<210>
Q21
212>
213>

220>
223>

<400> 36

tccatac

A5

519

aaacggaaaa gaaagaagca ttgecggatta cgtatlctaa tgttc

210>
Q211>
212>
213>

37
88
DNA

ANTLFFI

77

2220
2280
2340
2400
2460
2520
2580
2640
2700
2745

60
99

60
1
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[0039]

220>
223> B|¥

<400> 37

tatttttcgt tacataaaaa tgcttataaa actttaacta ataattagag attaaatcgc

caccttgget aactcgttgt atcatcac

210> 38
11> 27
<212> DNA
213> AL

220>

<223> |

<400> 38

Fr3

gacttttgga agcctgaaga aactggc

210> 39
211> -20
<212> DNA
213>

220>

223> 5%

<400> 39

ALF5

cttggcagca acaggactag

<210> 40
211> 26
<212> DNA
<2135

<2205

223> 5|4

<400> 40

NI

ccaggccaat tcaacagact gtcggce

<210> 41

11> 2347
<212> DNA
Q13> AT

220>
223>

<400> 41
gcattgcgga

geccagggty
ctttcgetgg
cgtatcgcecca
tttaaatcct

gegatttgeg

73

ttacgtattc
aagatccacg
caacgcceggt
cctettatee
gcttactgaa

atctggtttc

taatgttcag
ctactttacc
tgatgaagcc
tcacctgete
cggttctgtt

caccggtgec

) B A H THISEE B # AR E U1 Bk 00 (45 YR E R 71 KIURAS KR i

gtgctggaag aagagctget taaccgccege

ctgegtegtic tggatttcgg cggetgtegt

cgctctecctt aaacggtaaa

tgggacggtc

aagcgttatc tcgaccagaa aggcatctct

gaagtcgecee cgegtgeegg actggeggat

acgctggaag ctaacggcct gegegaagtce

78

60
88

27

20

26

60
120
180
240
300
360
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gaagttatct atcgctcgaa agcctgectg attcaacgeg atggcgaaat ggaagaatcc 420
aaacagcaac tgatcgacaa actgctgacc cgtattcagg gtgtgatcca ggegegegaa 480
tcaaaataca tcatgatgca cgcaccgacc gaacgtctgg atgaagtcat ggtacctact 540
gagagtgcac cataccacag cttttcaatt caattcatca tttttttttt attctttttt 600
ttgatttcgg tttctttgaa atttttttga ttcggtaétc tccgaacaga aggaagaacg 660
aaggaaggag cacagactta gattggtata tatacgcata tgtagtgttg aagaaacatg 720
aaattgccca gtattcttaa cccaactgeca cagaacaaaa acctgcagga aacgaagata 780
aatcatgtcg aaagctacat ataaggaacg tgctgctact catcctagtc ctgttgetge 840
caagctattt aatatcatgc acgaaaagca aacaaacttg tgtgcttcat tggatgttcg 900
taccaccaag gaattactgg agttagttga agcattaggt cccaaaattt gittactaaa 960
aacacatgtg gatatcttga ctgatttttc catggaggge acagttaagc cgctaaaggce 1020
attatccgec aagtacaatt ttttactctt cgaagacaga aaatttgcetg acattggtaa 1080
tacagtcaaa ttgcagtact ctgcgggtgt atacagaata gcagaatggg cagacattac 1140
gaatgcacac ggtgtggtgg gecccaggtat tgttageggt ttgaagcagg cggcagaaga 1200
agtaacaaag gaacctagag gccttttgat gttagcagaa ttgtcatgca agggctccct 1260
atctactgga gaatatacta agggtactgt tgacattgcg aagagcgaca aagattttgt 1320
tatcggettt attgctcaaa gagacatggg tggaagagat gaaggttacg attggttgat 1380
tatgacacce ggtgtgggtt tagatgacaa gggagacgca ttgggtcaac agtatagaac 1440
cgtggatgat gtggtctcta caggatctga cattattatt gttggaagag gactatttge 1500
aaagggaagg gatgetaagg tagagggtga acgttacaga aaagcagget gggaagceata 1560
tttgagaaga tgcggecage aaaactaaaa aactgtatta taagtaaatg catgtatact 1620
aaactcacaa attagagctt caatttaatt atatcagtta ttaccctatg cggtgtgaaa 1680
taccgcacag atgcgtaagg agaaaatacc gcatcaggaa attgtaaacg ttaatatttt 1740
gttaaaattc gcgttaaatt tttgttaaat cagctcattt tttaaccaat aggccgaaat 1800
cggcaaaatc tctagagtge tggaagaaga getgcttaac cgeccgegece agggtgaaga 1860
tccacgetac tttaccetge gtegtetgga tttecggegge tgtegtettt cgetggeaac 1920
geceggttgat gaageetggg acggtceeget ctccttaaac ggtaaacgta tcgecaccte 1980
ttatcctcac ctgetcaage gttatctcga ccagaaagge atctctttta aatcctgett 2040
actgaacggt tctgttgaag tcgccccegeg tgeeggactg geggatgega tttgegatet 2100
ggtttccace ggtgecacge tggaagctaa cggectgege gaagtcgaag ttatctatceg 2160
ctcgaaagee tgectgattc aacgegatgg cgaaatggaa gaatccaaac agcaactgat 2220
cgacaaactg ctgacccgta ttcagggtgt gatccaggeg cgcgaatcaa aatacatcat 2280
gatgcacgeca ccgaccgaac gtctggatga agtcatccag tgatgataca acgagttage 2340

[0040]
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[0041]

caaggtg

210> 42

211> 80

<212> DNA
213> ANTFF

<2205
223> 5|¥

<400> 42

2347

cttcgaagaa tatactaaaa aatgagcagg caagataaac gaaggcaaag gcattgcgga 60

ttacgtattc taatgttcag

<210> 43

<211> 80

<212> DNA
213> ANIF5

<2205
223> 5|9

<400> 43

80

cttcgaagaa tatactaaaa aatgagcagg caagataaac gaaggcaaag gcattgcgga 60

ttacgtattc taatgttcag

210> 44

211> 26

<212> DNA
Q213> ANIF3

<2207
223> 5|¥

400> 44
gacttgaata atgcagcgge gettge

210> 45

211> 30

<212> DNA
213> NI

220>
223> 519

<400> 45
ccaccetett caattageta agatcatage

<210> 46
211> 25
<212> DNA
213> ANI55)

220>
Q223> g9

<400> 46
aaaaattgat tctcatcgta aatgc

80

80

26

30

25
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210> 47
211> 20
<212> DNA
213> ANILF3
220>
<223> 5|4
<400> 47
ctgcagegag gagecgtaat 20
<210> 48
211> 16387
<212> DNA
213> ANIF3
220> N
<223>  JRALA AR
<400> 48
tcccattace gacatttggg cgetatacgt gecatatgttc atgtatgtat ctgtatttaa 60
aacacttttg tattattttt cctcatatat gtgtataggt ttatacggat gatttaatta 120
ttacttcacc accctttatt tcaggectgat atcttagect tgttactagt tagaaaaaga 180
catttttget gtcagtcact gtcaagagat tcttttgetg gcatttcttc tagaagcaaa 240
aagagcgatg cgtecttttce getgaaccgt tccagcaaaa aagactacca acgcaatatg 300
gattgtcaga atcatataaa agagaagcaa ataactcctt gtcttgtatc aattgcatta 360
taatatcttc ttgttagtge aatatcatat agaagtcatc gaaatagata ttaagaaaaa 420
caaactgtac aatcaatcaa tcaatcatcg ctgaggatgt tgacaaaagc aacaaaagaa 480
caaaaatccc ttgtgaaaaa cagaggggeg gagettgttg ttgattgett agtggagcaa 540
ggtgtcacac atgtatttgg cattccaggt gcaaaaattg atgcggtatt tgacgecttta 600
caagataaag gacctgaaat tatcgttgcc cggcacgaac aaaacgcage attcatggec 660
caagcagtcg gcecgtttaac tggaaaaccg ggagtcgtgt tagtcacatc aggaccgggt 720
gecctetaact tggcaacagg cctgetgaca gegaacactg aaggagaccce tgtegttgeg 780
cttgectggaa acgtgatccg tgecagatcgt ttaaaacgga cacatcaatc tttggataat 840
geggegetat tccagecgat tacaaaatac agtgtagaag ttcaagatgt aaaaaatata 900
ccggaagetg ttacaaatge atttaggata gegtcagcag ggecaggetgg ggecgetttit 960
gtgagetttc cgcaagatgt tgtgaatgaa gtcacaaata cgaaaaacgt gecgtgetgtt 1020
gcagegecaa aactcggtee tgecagcagat gatgcaatca gtgeggecat agcaaaaatce 1080
caaacagcaa aacttcctgt cgttttggtc ggcatgaaag gcggaagacc ggaagcaatt 1140
aaagcggttc gecaagetttt gaaaaaggtt cagcttccat ttgttgaaac atatcaaget 1200
gceggtacce tttctagaga tttagaggat caatattttg gecgtategg ttigttcege 1260
aaccagcetg gegatttact getagagecag gcagatgttg ttctgacgat cggetatgac 1320
[0042]
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ccgattgaat atgatccgaa attctggaat atcaatggag accggacaat tatccattta 1380
gacgagatta tcgctgacat tgatcatgct taccagecctg atcttgaatt gatcggtgac 1440
attccgtcca cgatcaatca tatcgaacac gatgctgtga aagtggaatt tgcagagegt 1500
gagcagaaaa tcctttctga tttaaaacaa tatatgcatg aaggtgagca ggtgectgea 1560
gattggaaat cagacagagc gcaccctctt gaaatcgtta aagagttgecg taatgcagtc 1620
gatgatcatg ttacagtaac ttgcgatatc ggttcgcacg ccatttggat gtcacgttat 1680
ttccgecaget acgagecgtt aacattaatg atcagtaacg gtatgcaaac actcggegtt 1740
gcgetteett gggeaategg cgettecattg gtgaaaccgg gagaaaaagt ggtttetgte 1800
tctggtgacg geggtttett attctcagea atggaattag agacagcagt tcgactaaaa 1860
gcaccaattg tacacattgt atggaacgac agcacatatg acatggtigc attccagcaa 1920
ttgaaaaaat ataaccgtac atctgcggtc gatttcggaa atatcgatat cgtgaaatat 1980
geggaaaget tcggagcaac tggettgege gtagaatcac cagaccaget ggeagatgtt 2040
ctgegtcaag geatgaacge tgaaggtcct gtcatcatcg atgtcccggt tgactacagt 2100
gataacatta atttagcaag tgacaagctt ccgaaagaat tcggggaact catgaaaacg 2160
aaagctctct agttaattaa tcatgtaatt agttatgtca cgcettacatt cacgccctce 2220
ccecacatee getctaaccg aaaaggaagg agttagacaa cctgaagtct aggtccctat 2280
ttattttttt atagttatgt tagtattaag aacgttattt atatttcaaa tttttctttt 2340
ttttctgtac agacgegtgt acgecatgtaa cattatactg aaaaccttge ttgagaaggt 2400
tttgggacge tcgaaggett taatttgegg geggeegetc tagaactagt accacaggtg 2460
ttgtcctctg aggacataaa atacacaccg agattcatca actcattget ggagttagcea 2520
tatctacaat tgggtgaaat ggggagcgat ttgcaggcat ttgctcggea tgecggtaga 2580
ggtgtggtca ataagagega cctcatgeta tacctgagaa agcaacctga cctacaggaa 2640
agagttactc aagaataaga attttcgttt taaaacctaa gagtcacitt aaaatttgta 2700
tacacttatt ttttttataa cttatttaat aataaaaatc ataaatcata agaaattcgc 2760
ttactcttaa ttaatcaagc atctaaaaca caaccgttgg aagcgttgga aaccaactta 2820
gecatacttgg atagagtacc tcttgtgtaa cgaggtggag gtgcaaccca acttigtita 2880
cgttgagcca tttccttatc agagactaat aggtcaatct tgttattatc agcatcaatg 2940
ataatctcat cgececgtetet gaccaacccg ataggaccac cttcagegge ttcgggaaca 3000
atgtggeega ttaagaacce gtgagaacca ccagagaatc taccatcagt caacaatgea 3060
acatctttac ccaaaccgta acccatcaga gcagaggaag gctttagcat ttcaggcata 3120
cctggtgeac ctettggace ticatatctg ataacaacaa cggtitttic acccttettg 3180
atttcacctc tttccaagge ttcaataaag gcaccttcct cttcgaacac acgtgetcta 3240

~cccttgaagt aagtaccttc cttaccggta attttaccca cagetccace tggtgecaat 3300
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gaaccgtaca gaatttgcaa gtgaccgttg gecttgattg ggtgggagag tggettaata 3360
atctcttgte cttcaggtag gettggtget ttctttgecac gttctgecaa agtgtecacceg 3420
gtaacagtca ttgtgttacc gtgcaacatg ttgttttcat atagatactt aatcacagat 3480
tgggtaccac caacgttaat caaatcggecc atgacgtatt taccagaagg tttgaagtca 3540
ccgatcaatg gtgtagtatc actgattctt tggaaatcat ctggtgacaa cttgacaccc 3600
gcagagtgag caacagccac caaatgcaaa acagcattag tggacccacc ggttgcaacg 3660
acataagtaa tggcgttttc aaaagcctct tttgtgagga tatcacgagg taaaataccc 3720
aattccattg tcttcttgat gtattcaccé atgttgtcac actcagctaa cttctccttg 3780
gaaacggctg ggaaggaaga ggagtttgga atggtcaaac ctagcacttc agcggcagaa 3840
gccattgtgt tggcagtata cataccacca caagaaccag gacctgggea tgcatgttcce 3900
acaacatctt ctectttettc ttcagtgaat tgcttggaaa tatattcacc gtaggattgg 3960
aacgcagaga cgatatcgat gtttttagag atcctgttaa aacctctagt ggagtagtag 4020
atgtaatcaa tgaagcggaa gccaaaagac cagagtagag gcctatagaa gaaactgega 4080
taccttttgt gatggctaaa caaacagaca tctttttata tgtttttact tctgtatatc 4140
gtgaagtagt aagtgataag cgaatttggc taagaacgtt gtaagtgaac aagggacctc 4200
ttttgecttt caaaaaagga ttaaatggag ttaatcattg agatttagtt ttcgttagat 4260
tctgtatcce taaataacte ccttacccga cgggaaggea caaaagactt gaataatage 4320
aaacggccag tagccaagac caaataatac tagagttaac tgatggtctt aaacaggcat 4380
tacgtggtga actccaagac caatatacaa aatatcgata agttattctt gcccaccaat 4440
ttaaggagec tacatcagga cagtagtacc attcctcaga gaagaggtat acataacaag 4500
aaaatcgegt gaacacctta tataacttag cccgttatig agctaaaaaa ccttgcaaaa 4560
tttcctatga ataagaatac ttcagacgtg ataaaaattt actttctaac tcttctcacg 4620
ctgeeectat ctgttettee getctaccgt gagaaataaa gecatcgagta cggeagttcg 4680
ctgtcactga actaaaacaa taaggctagt tcgaatgatg aacttgettg ctgtcaaact 4740
tctgagttge cgetgatgtg acactgtgac aataaattca aacqggttat agcggtctcee 4800
tccggtaceg gttetgecac ctccaataga getcagtagg agtcagaacc tctgeggtgg 4860
ctgtcagtga ctcatccgeg tttcgtaagt tgtgegegtg cacatttege cegttcecge 4920
tcatcttgeca gcaggeggaa attttcatca cgetgtagga cgcaaaaaaa aaataattaa 4980
tcgtacaaga atcttggaaa aaaaattgaa aaattttgta taaaagggat gacctaactt 5040
gactcaatgg cttttacacc cagtattttc cctttccttg tttgttacaa ttatagaage 5100
aagacaaaaa catatagaca acctattcct aggagttata tttttttacc ctaccagcaa 5160
tataagtaaa aaactagtat gaaggtgttt tacgataaag actgcgatct gagcatcatc 5220
cagggaaaga aggttgctat tataggatat ggttcccaag gacacgcaca agecttgaac 5280
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ttgaaagatt ctggggtcga cgtgacagta ggtctgtata aaggtgectge tgatgcagca 5340
aaggctgaag cacatggctt taaagtcaca gatgttgcag cggetgttge tggegetgat 5400
ttagtcatga ttttaattcc agatgaattt caatcgcaat tgtacaaaaa tgaaatagaa 5460
ccaaacatta agaagggcge taccttggee ttcagtcatg gatttgecat tcattacaat 5520
caagtagtcc ccagggceaga tttggacgtt attatgattg cacctaagge tccggggeat 5580
actgttagga gcgaatttgt taagggtggt ggtattccag atttgatcge tatataccaa 5640
gacgttagcg gaaacgctaa gaatgtaget ttaagctacg cagcaggagt tggtggegegs 5700
agaacgggta taatagaaac cacttttaaa gacgagactg agacagattt atttggagaa 5760
caageggttc tgtgcggagg aactgttgaa ttggttaaag caggectttga gacgecttgte 5820
gaagcagggt acgctcccga aatggcatac ttcgaatgtc tacatgaatt gaagttgata 5880
gtagacttaa tgtatgaagg tggtatagct aatatgaact attccatttc aaataatgca 5940
gaatatggtg agtatgtcac cggacctgaa gtcattaacg cagaatcaag acaagccatg 6000
agaaatgcct tgaaacgtat ccaggacggt gaatacgcta agatgttcat aagtgaagge 6060
getacgggtt acccgagtat gactgctaaa agaagaaaca atgcagcaca tggtatcgaa 6120
attattggtg aacagttaag gtctatgatg ccctggatcg gtgctaataa gatcgtagac 6180
aaggcgaaaa attaaggeccce tgecaggecta tcaagtgetg gaaacttttt ctcttggaat 6240
ttttgcaaca tcaagtcata gtcaattgaa ttgacccaat ttcacattta agattttttt 6300
tttttcatcc gacatacatc tgtacactag gaagccctgt ttttctgaag cagcttcaaa 6360
tatatatatt ttttacatat ttattatgat tcaatgaaca atctaattaa atcgaaaaca 6420
agaaccgaaa cgcgaataaa taatftattt agatggtgac aagtgtataa gtcctcateg 6480
ggacagctac gatttctctt tcggttttgg ctgagetact ggttgetgtg acgcagegge 6540
attagcgegg cgttatgage taccctegtg geetgaaaga tggegggaat aaagcggaac 6600
taaaaattac tgactgagcc atattgaggt caatttgtca actcgtcaag tcacgtttgg 6660
tggacggece ctttccaacg aatcgtatat actaacatge gegegettce tatatacaca 6720
tatacatata tatatatata tatatgtgtg cgtgtatgtg tacacctgta tttaatttcc 6780
ttactcgegg gtttttecttt tttctcaatt cttggettce tetttctecga gtatataatt 6840
tttcaggtaa aatttagtac gatagtaaaa tacttctcga actcgtcaca tatacgtgta 6900
cataatgtct gaaccagctc aaaagaaaca aaaggttgct aacaactctc tagagcggcece 6960
gcecegeaaat taaagccttce gagegtccca aaaccttctc aagcaaggtt ttcagtataa 7020
tgttacalge gtacacgegt ctgtacagaa aaaaaagaaa aatttgaaat ataaataacg 7080
ttcttaatac taacataact ataaaaaaat aaatagggac ctagacttca ggttgtctaa 7140
ctecttectt tteggttaga geggatgtgg ggggagggeg tgaatgtaag cgtgacataa 7200
ctaattacat gattaattaa ttattggttt tctggtctca actttctgac ttccttacca 7260
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accttccaga tttccatgtt tctgatggtg tctaattcct tttctagett ttctectgtag 7320
tcaggttgag agttgaattc caaagatctc ttggtttcgg taccgttctt ggtagattcg 7380
tacaagtctt ggaaaacagg cttcaaagca ttcttgaaga ttgggtacca gtccaaagca 7440
cctettetgg cggtggtgega acaagcatcg tacatgtaat ccataccgta cttaccgatce 7500
aatgggtata gagattgggt agcttcttcg acggtttcgt tgaaagcttc agatggggag 7560
tgaccgtttt ctctcaagac gtcgtattga gccaagaaca taccgtggat accacccatt 7620
aaacaacctc tttcaccgta caagtcagag ttgacttctc tttcgaaagt ggtttggtaa 7680
acgtaaccgg aaccaatggc aacggccaaa gecttgggeet tttcgtgage cttaccggtg 7740
acatcgttcc agacggegta agaagagtta ataccacgac cticcttgaa caaagatctg 7800
acagttctac cggaaccctt tggagcaacc aagataacat ctaagtcctt tggtggttca 7860
acgtgagtca agtccttgaa gactggggag aaaccgtggg agaagtacaa agtcttaccce 7920
ttggtcaaca atggcttgat agecaggeccag gtttctgatt gageggeatc ggacaacaag 7980
ttcataacgt aactacctct cttgatagca tcttcaacag tgaacaagtt cttgectgga 8040
acccaaccgt cttcgatgge agecttccaa gaagcaccat ctttacggac accaatgata 8100
acgttcaaac cgttgtctct caagttcaaa ccttgaccgt aaccttggga accgtaaccg 8160
atcaaagcaa aagtgtcgtt cttgaagtag tccaacaact tttctcttgg ccagtcagcet 8220
ctttcgtaga cggtttcaac agtaccaccg aagttgattt gcttcaacat cctcagetet 8280
agatttgaat atgtattact tggttatggt tatatatgac aaaagaaaaa gaagaacaga 8340
agaataacgc aaggaagaac aataactgaa attgatagag aagtattatg tctttgtctt 8400
tttataataa atcaagtgca gaaatccgtt agacaacatg agggataaaa tttaacgtgg 8460
gcgaagaaga aggaaaaaag tttttgtgag ggcgtaattg aagegatctg ttgattgtag 8520
attttttttt tttgaggagt caaagtcaga agagaacaga caaatggtat taaccatcca 8580
atactttttt ggagcaacgc taagctcatg cttttccatt ggttacgtge tcagttgtta 8640
gatatggaaa gagaggatgc tcacggcagc gtgactccaa ttgagcccga aagagaggat 8700
gccacgtttt cccgacgget getagaatgg aaaaaggaaa aatagaagaa tcccattcet 8760
atcattattt acgtaatgac ccacacattt ttgagatttt caactattac gtattacgat 8820
aatcctgctg tcattatcat tattatctat atcgacgtat gcaacgitatg tgaagccaag 8880
taggcaatta tttagtactg tcagtattgt tattcatttc agatctatcc gecggtggage 8940
tcgaattcac tggecgtcgt tttacaacgt cgtgactggg aaaaccctgg cgttacccaa 9000
cttaatcgee ttgcagcaca tccccctttc geccagetgge gtaatagega agaggeccge 9060
accgatcgee cttcccaaca gttgegeage ctgaatggeg aatggegeet gatgeggtat 9120
tttctcctta cgeatcetgtg cggtatttca caccgecatac gtcaaagcaa ccatagtacg 9180
cgeectgtag cggegeatta agegeggegg gtgtggtggt tacgegeage gtgaccgeta 9240
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cacttgccag cgecttageg cccgetectt tegetttctt cecettecttt ctegecacgt 9300
tcgeeggett tccecgtcaa getctaaatc gggggetecce tttagggttc cgatttagtg 9360
ctttacggea cctcgaccec aaaaaacttg atttgggtga tggttcacgt agtgggcecat 9420
cgecctgata gacggttttt cgecctttga cgttggagte cacgttcttt aatagtggac 9480
tcttgttcca aactggaaca acactcaact ctatctcggg ctattctttt gatttataag 9540
ggattttgee gatttceggte tattggttaa aaaatgagct gatttaacaa aaatttaacg 9600
cgaattttaa caaaatatta acgtttacaa ttttatggtg cactctcagt acaatctget 9660
ctgatgcege atagttaage cagccccgac acccgccaac acccgetgac gegecctgac 9720
gggettgtet getcceggea tccgettaca gacaagetgt gaccgtectece gggagetgea 9780
tgtgtcagag gttttcaccg tcatcaccga aacgcgegag acgaaaggge ctegtgatac 9840
geetattttt ataggttaat gtcatgataa taatggtttc ttagacgtca ggtggcactt 9900
ttcggggaaa tgtgegegga acccetattt gtttattttt ctaaatacat tcaaatatgt 9960
atccgctcat gagacaataa ccctgataaa tgcttcaata atattgaaaa aggaagagta 10020
tgagtattca acatttccgt gtcgecctta ttcececttttt tgeggeattt tgecttectg 10080
tttttgctca cccagaaacg ctggtgaaag taaaagatgc tgaagatcag ttgggtgcac 10140
gagtgggtta catcgaactg gatctcaaca gcggtaagat cctigagagt tttcgeccceg 10200
aagaacgttt tccaatgatg agcactttta aagttctget atgtggegeg gtattatcce 10260
gtattgacge cgggcaagag caactcggtc gccgecataca ctattctcag aatgacttgg 10320
ttgagtactc accagtcaca gaaaagcatc ttacggatgg catgacagta agagaattat 10380
gecagtgetge cataaccatg agtgataaca ctgeggecaa cttacttetg acaacgateg 10440
gaggaccgaa ggagctaacc gettttttge acaacatggg ggatcatgta actcgecttg 10500
atcgttggga accggagctg aatgaagcca ltaccaaacga cgagcgtgac accacgatge 10560
ctgtagcaat ggcaacaacg ttgcgcaaac tattaactgg cgaactactt actctagett 10620
cccggeaaca attaatagac tggatggagg cggataaagt tgcaggacca cttctgeget 10680
cggeeettee ggetggetgg tttattgetg ataaatctgg agecggtgag cgtggetete 10740
gecggtatcat tgecagcactg gggecagatg gtaagecccte ccgtatcgta gttatctaca 10800
cgacggggag tcaggcaact atggatgaac gaaatagaca gatcgctgag ataggtgect 10860
cactgattaa gcattggtaa ctgtcagacc aagtitactc atatatactt tagattgatt 10920
taaaacttca tttttaattt aaaaggatct aggtgaagat cctttttgat aatctcatga 10980
ccaaaatcce ttaacgtgag ttttcgttcc actgagegtc agaccccogta gaaaagatca 11040
aaggatcttc ttgagatcct ttttttctge gegtaatctg ctgettgeaa acaaaaaaac 11100
caccgetacc ageggtggtt tgttigeegg atcaagaget accaactctt tttccgaagg 11160
taactggctt cagcagagecg cagataccaa atactgttct tctagtgtag ccgtagttag 11220
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gccaccactt caagaactct gtagcaccge ctacatacct cgctctgeta atcctgttac 11280
cagtggctge tgeccagtgge gataagtcgt gicttaccgg gttggactca agacgatagt 11340
taccggataa ggcgecagegg tcgggetgaa cgggegggttc gtgcacacag cccagettgg 11400
agcgaacgac ctacaccgaa ctgagatacc tacagcgtga gctatgagaa agcgccacge 11460
ttcccgaagg gagaaaggeg gacaggtatc cggtaagegg cagggtcegga acaggagage 11520
gecacgaggga gettccaggg ggaaacgect ggtatcttta tagtcctgte gggtttcgece 11580
acctctgact tgagcgtcga tttttgtgat gctcgtcagg ggggcggage ctatggaaaa 11640
acgccageaa cgeggecttt ttacggttce tggecttttg ctggectttt getcacatgt 11700
tctttecetge gttatccecet gattectgtgg ataaccgtat taccgecttt gagtgagetg 11760
ataccgctcg ccgecagecga acgaccgage gecagegagtc agtgagegag gaagcggaag 11820
agegeccaat acgcaaaccg cctctecceeg cgegttggee gattcattaa tgcagetgge 11880
acgacaggtt tccegactgg aaagegggea gtgagegeaa cgeaattaat gtgagttage 11940
tcactcatta ggcaccccag getttacact ttatgettec ggetcgtatg ttgtgtggaa 12000
ttgtgagegg ataacaattt cacacaggaa acagctatga ccatgattac gccaagcttt 12060
ttettteccaa tttttrtttt ttcgtcatta taaaaatcat tacgaccgag attcccgggt 12120
aataactgat ataattaaat tgaagctcta atttgtgagt ttagtataca tgcatttact 12180
tataatacag ttttttagtt ttgctggecg catcttctca aatatgcttc ccagectget 12240
tttctgtaac gttcacccte taccttagca tcccttcect ttgcaaatag tcctetteca 12300
acaataataa tgtcagatcc tgtagagacc acatcatcca cggttctata ctgttgaccce 12360
aatgegtete ccttgtcate taaacccaca ccgggtgtca taatcaacca atcgtaacct 12420
tcatctctte cacccatgte tctttgageca ataaagccga taacaaaatc tttgtcgete 12480
ttcgcaatgt caacagtacc cttagtatat tctccagtag atagggagec cttgecatgac 12540
aattctgeta acatcaaaag gcctctaggt tcctttgtta cttettetge cgectgette 12600
aaaccgctaa caatacctgg gcccaccaca ccgtgtgeat tcgtaatgte tgeccattct 12660
gctattetgt atacacccge agagtactge aatttgactg tattaccaat gtcagcaaat 12720
tttctgtectt cgaagagtaa aaaattgtac ttggcggata atgcctttag cggecttaact 12780
gtgeeecteca tggaaaaatc agtcaagata tccacatgtg tttttagtaa acaaattttg 12840
ggacctaatg cttcaactaa ctccagtaat tccttggtgg tacgaacatc caatgaagca 12900
cacaagtttg tttgcttttc gtgcatgata ttaaatagct tggcagcaac aggactagga 12960
tgagtagcag cacgttcctt atatgtagect ttcgacatga tttatcttcg tttcctgeag 13020
gtttttgttc tgtgcagttg ggttaagaat actgggcaat ttcatgtttc ttcaacacta 13080
catatgcgta tatataccaa tctaagtctg tgctccttcc ttegttette cttectgtteg 13140
gagattaccg aatcasnaaaa atttcaagga aaccgaaatc aaaaaaaaga ataaaaaaaa 13200
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aatgatgaat tgaaaagctt gcatgcctgc aggtcgactc tagtatactc cgtctactgt 13260
acgatacact tccgctcagg tccttgtcet ttaacgagge cttaccactc ttttgttact 13320
ctattgatcc agctcagcaa aggcagtgtg atctaagatt ctatcttcge gatgtagtaa 13380
aactagctag accgagaaag agactagaaa tgcaaaaggc acttctacaa tggctgecat 13440
cattattatc cgatgtgacg ctgcattttt tttttttttt trtttttttt treetttett 13500
tttttttttt tttttttgta caaatatcat aaaaaaagag aatcttttta agcaaggatt 13560
ttcttaactt cttcggecgac agcatcaccg acttcggtgg tactgtitgga accacctaaa 13620
tcaccagttc tgatacctge atccaaaacc tttttaactg catcttcaat ggctttacct 13680
tcttcaggea agttcaatga caatttcaac atcattgcag cagacaagat agtggecgata 13740
gggttgacct tattctttgg caaatctgga gcggaaccat ggcatggttc glacaaacca 13800
aatgcggtgt tcttgtctgg caaagaggec aaggacgcag atggcaacaa acccaaggag 13860
cctgggataa cggaggcttc atcggagatg atatcaccaa acatgttget ggtgattata 13920
ataccattta ggtgggttgg gttcttaact aggatcatgg cggcagaatc aatcaattga 13980
tgttgaactt tcaatgtagg gaattcgttc ttgatggttt cctccacagt tttictccat 14040
aatcttgaag aggccaaaac attagcttta tccaaggacc aaataggcaa tggtggetea 14100
tgttgtaggg ccatgaaage ggccattctt gtgattcttt geacttctgg aacggtgtat 14160
tgttcactat cccaagcgac accatcacca tcgtcttcet ttctcttacc aaagtaaata 14220
ceteccacta attctctaac aacaacgaag tcagtacctt tagcaaattg tggettgatt 14280
ggagataagt ctaaaagaga gtcggatgca aagttacatg gtcttaagtt ggcgtacaat 14340
tgaagttctt tacggatttt tagtaaacct tgttcaggtc taacactacc ggtaccccat 14400
ttaggaccac ccacagcacc taacaaaacg gcatcagcct tcttggagge ttccagegcee 14460
tcatctggaa gtggaacacc tgtagcatcg atagcagcac caccaattaa atgattttcg 14520
aaatcgaact tgacattgga acgaacatca gaaatagctt taagaacctt aatggcttcg 14580
getgtgattt cttgaccaac gtggtcacet ggecaaaacga cgatcttctt aggggeagac 14640
attacaatgg tatatccttg aaatatatat aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 14700
tgecagettet caatgatatt cgaatacget ttgaggagat acagcctaat atccgacaaa 14760
ctgttttaca gatttacgat cgtacttgtt acccatcatt gaattttgaa catccgaacc 14820
tgggagittt ccctgaaaca gatagtatat ttgaacctgt ataataatat atagtctage 14880
gctttacgga agacaatgta tgtatttcgg ttcctggaga aactattgea tctattgeat 14940
aggtaatctt gcacgtcgea tccecggttc atttictgeg tttccatett gecacttcaat 15000
agcatatctt tgttaacgaa gcatctgtge ttcattttgt agaacaaaaa tgcaacgcga 15060
gagcgctaat ttttcaaaca aagaatctga gectgcatttt tacagaacag aaatgcaacg 15120
cgaaagcget attttaccaa cgaagaatct gtgettcatt ttigtaaaac aaaaatgcaa 15180
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cgcgagageg ctaatttttc aaacaaagaa tctgagctge atttttacag aacagaaatg 15240
caacgcgaga gecgetatttt accaacaaag aatctatact tctttttigt tctacaaaaa 15300
tgcatccecga gagegetatt tttctaacaa agcatcttag attacttttt ttctcctttg 15360
tgcgetetat aatgecagtet cttgataact ttttgecactg taggtccgtt aaggttagaa 15420
gaaggctact ttggtgtcta ttttctettc cataaaaaaa gectgactce acttcecgeg 15480
tttactgatt actagcgaag ctgcgggtge attttttcaa gataaaggca tccccgatta 15540
tattctatac cgatgtggat tgcgcatact ttgtgaacag aaagtgatag cgttgatgat 15600
tcttcattgg tcagaaaatt atgaacggtt tcttctattt tgtctctata tactacgtat 15660
aggaaatgtt tacattttcg tattgttttc gattcactct atgaatagtt cttactacaa 15720
tttttttgtc taaagagtaa tactagagat aaacataaaa aatgtagagg tcgagtttag 15780
atgcaagttc aaggagcgaa aggtggatgg gtaggttata tagggatata gcacagagat 15840
atatagcaaa gagatacttt tgagcaatgt ttgtggaagc ggtattcgca atattttagt 15900
agctcgttac agtccggtge gtttttggtt ttttgaaagt gegtcttcag agegettttg 15960
gttttcaaaa gecgetctgaa gttcctatac tttctagaga ataggaactt cggaatagga 16020
acttcaaagc gtttccgaaa acgagegett ccgaaaatge aacgcgaget gegcacatac 16080
agctcactgt tcacgtcgea cctatatctg cgtgttgeect gtatatatat atacatgaga 16140
agaacggcat agtgcgtgtt tatgcttaaa tgegtactta tatgcgtcta tttatgtageg 16200
atgaaaggta gtctagtacc tcctgtgata ttatcccatt ccatgegggg tatcgtatge 16260
ttccttcage actacccttt agetgttcta tatgetgeca ctectcaatt ggattagtet 16320
catccttcaa tgctatcatt tcctttgata ttggatcata tgcatagtac cgagaaacta 16380
gaggatc 16387
<210> 49
211> 448
<212> DNA
213> MEMEEERE (Saccharomyces cerevisiae)
<400> 49
cccattaccg acatttggge gectatacgtg catatgttca tgtatgtatc tgtatttaaa 60
acacttttgt attatttttc ctcatatatg tgtataggtt tatacggatg atttaattat 120
tacttcacca ccctttattt caggctgata tcttagectt gttactagtt agaaaaagac 180
atttttgetg tcagtcactg tcaagagatt cttttgetgg catttcttict agaagcaaaa 240
agagcgatge gtcttttccg ctgaaccgtt ccagcaaaaa agactaccaa cgcaatatgg 300
attgtcagaa tcatataaaa gagaagcaaa taactccttg tcttgtatca attgcattat 360
aatatcttct tgttagtgca atatcatata gaagtcatcg aaatagatat taagaaaaac 420
aaactgtaca atcaatcaat caatcatc 448
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<210> 50
211> 250
<212> DNA
<213> MEyE¥EEERE (Saccharomyces cerevisiae)
<400> 50
ccgcaaatta aagccttcga gegtcccaaa accttctcaa gecaaggtttt cagtataatg 60
ttacatgecgt acacgcgtct gtacagaaaa aaaagaaaaa tttgaaatat aaataacgtt 120
cttaatacta acataactat aaaaaaataa atagggacct agacttcagg ttgtctaact 180
ccttecectttt cggttagage ggatgtggegg ggagggegtg aatgtaageg tgacataact 240
aattacatga 250
210> 51
211> 1181
<212> DNA
913> mayfEdER2E (Saccharomyces cerevisiae)
<400> 51
taaaacctct agtggagtag tagatgtaat caatgaagcg gaagccaaaa gaccagagta 60
gaggcectata gaagaaactg cgataccttt tgtgatgget aaacaaacag acatcttttt 120
atatgttttt acttctgtat atcgtgaagt agtaagtgat aagcgaattt ggctaagaac 180
gttgtaagtg aacaagggac ctcttttgee titcaaaaaa ggattaaatg gagttaatca 240
Ltgagattta gttttegtta gattctgtat ccctaaataa ctcccttacc cgacgggaag 300
gcacaaaaga cttgaataat agcaaacggc cagtagccaa gaccaaataa tactagagtt 360
aactgatggt cttaaacagg cattacgtgg tgaactccaa gaccaatata caaaatatcg 420
ataagttatt cttgcccacc aatttaagga gectacatca ggacagtagt accattccte 480
agagaagagg tatacataac aagaaaatcg cgtgaacacc ttatataact tagcccgtta 540
ttgagctaaa aaaccttgeca aaatttccta tgaataagaa tacttcagac gtgataaaaa 600
tttactttct aactcttcte acgetgecce tatctgttet tccgetctac cgtgagaaat 660
aaagcatcga gtacggcagt tcgetgtcac tgaactaaaa caataagget agttcgaatg 720
atgaacttge ttgctgtcaa acttctgagt tgecgetgat gtgacactgt gacaataaat 780
tcaaaccggt tatagcggtc tcctccggta ccggttetge cacctccaat agagetcagt 840
aggagtcaga acctctgegg tggetgtcag tgactcatce gegtttcgta agltgtgege 900
gtgcacattt cgecegttee cgetcatctt gecagcaggeg gaaattttca tcacgetgta 960
ggacgcaaaa aaaaaataat taatcgtaca agaatcttgg aaaaaaaatt gaaaaatttt 1020
gtataaaagg gatgacctaa cttgactcaa tggettttac acccagtatt ttccctttece 1080
ttgtttgtta caattataga agcaagacaa aaacatatag acaacctatt cctaggagtt 1140
atattttttt accctaccag caatataagt aaaaaactag t 1181
<210> 52
211> 759
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<212> DNA
213> PaEPERERE (Saccharomyces cerevisiae)
<400> 52
ggeecetgeag gectatcaag lgetggaaac tttittctett ggaatttttg caacatcaag 60
tcatagtcaa ttgaattgac ccaatttcac atttaagatt tttttttttt catccgacat 120
acatctgtac actaggaagc cctgtttttc tgaagcaget tcaaatatat atatttttta 180
catatttatt atgattcaat gaacaatcta attaaatcga aaacaagaac cgaaacgcga 240
ataaataatt tatttagatg gtgacaagtg tataagtcct catcgggaca gctacgattt 300
ctettteggt tttggetgag ctactggttg ctgtgacgeca geggecattag cgeggegtta 360
tgagctacce tecgtggectg aaagatggeg ggaataaage ggaactaaaa attactgact 420
gagccatatt gaggtcaatt tgtcaactcg tcaagtcacg tttggtggac ggccecctttc 480
caacgaatcg tatatactaa catgcgegeg cttcctatat acacatatac atatatatat 540
atatatalal gtgtgegtgt atgtgtacac ctgtatttaa tttccttact cgegggtttt 600
tettttttet caattcttgg cttectettt ctcgagtata taatttttca ggtaaaattt 660
agtacgatag taaaatactt ctcgaactcg tcacatatac gtgtacataa tgtctgaacc 720
agctcaaaag aaacaaaagg ttgctaacaa ctctctaga 759
<210> 53
211> 643
<212> DNA
213> MEJAPEREEEE (Saccharomyces cerevisiae)
400> 93
gaaatgaata acaatactga cagtactaaa taattgccta cttggcttca catacgttge 60
atacgtcgat atagataata atgataatga cagcaggatt atcgtaatac gtaatagttg 120
aaaatctcaa aaatgtgtgg gtcattacgt aaataatgat aggaatggga ttcttctatt 180
tttecettttt ccattctage agecgteggg aaaacgtgge atcctctctt tcgggetceaa 240
ttggagtcac getgecgtga geatcetcte tttccatatc taacaactga gecacgtaacc 300
aatggaaaag catgagctta gegttgetcc aaaaaagtat tggatggtta ataccatttg 360
tctgttetect tctgactttg actcctcaaa aaaaaaaaat ctacaatcaa cagatcgett 420
caattacgcc ctcacaaaaa cttttttcct tcttcttege ccacgttaaa ttttatccct 480
catgttgtct aacggatttc tgcacttgat ttatiataaa aagacaaaga cataatactt 540
ctctatcaat ttcagttatt gttcttectt gegttattet tetgttette tttttetttt 600
gtcatatata accataacca agtaatacat attcaaatct aga 643
210> 54
211> 270
<212> DNA
213> MEFEEE S} (Saccharomyces cerevisiae)
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gacctcgagt catgtaatta gttatgtcac gcttacattc acgeccctece cccacateeg 60
ctctaaccga aaaggaagga gttagacaac ctgaagtcta ggtccctatt tatttttita 120
tagttatgtt agtattaaga acgttattta tatttcaaat ttttcttttt tttctgtaca 180
gacgegtgta cgecatgtaac attatactga aaaccttgect tgagaaggtt ttgggacget 240
cgaaggettt aatttgegge cggtacccaa 270
210> 55
<211> 15539
<212> DNA
213> ANTIF3)
220>
<223>  MIEEHI SR
<400> b5
tcgegegttt cggtgatgac ggtgaaaacce tctgacacat gecagctccecg gagacggtca 60
cagcettgtet gtaageggat gecgggagea gacaageccg tcagggegeg tcagegggtg 120
ttggegggtg tcggggetgg cttaactatg cggcatcaga gecagattgta ctgagagtge 180
accataaatt cccgttttaa gagctiggtg agcgctagga gtcactgeca ggtategttt 240
gaacacggca ttagtcaggg aagtcataac acagtccttt cccgecaattt tctttitcta 300
ttactcttgg cctectetag tacactctat atttttttat gectcggtaa tgattttcat 360
tttttttttt ccacctageg gatgactctt tttttttctt agecgattgge attatcacat 420
aatgaattat acattatata aagtaatgtg atttcttcga agaatatact aaaaaatgag 480
caggcaagat aaacgaaggc aaagatgaca gagcagaaag ccctagtaaa gcgtattaca 540
aatgaaacca agattcagat tgcgatctct ttaaagggtg gtcccctage gatagagcac 600
tcgatcttce cagaaaaaga ggcagaagca gtagcagaac aggecacaca atcgcaagtg 660
attaacgtcc acacaggtat agggtttctg gaccatatga tacatgctct ggccaagcat 720
tceggetggt cgetaategt tgagtgecatt ggtgacttac acatagacga ccatcacacc 780
actgaagact gcgggattge tctcggtcaa gecttttaaag aggeccctagg ggecegtgegt 840
ggagtaaaaa ggtttggatc aggatttgeg cctttggatg aggcactttc cagageggtg 900
gtagatcttt cgaacaggce gtacgcagtt gtcgaacttg gtttgcaaag ggagaaagta 960
ggagatctet cttgegagat gatcccgeat tttcttgaaa getttgecaga ggctageaga 1020
attaccctcc acgttgattg tctgcgagge aagaatgatc atcaccgtag tgagagtgeg 1080
ttcaaggctc ttgeggttge cataagagaa gccacctcge ccaatggtac caacgatgtt 1140
ccctecacca aaggtgttet tatgtagtga caccgattat ttaaagctge agcatacgat 1200
atatatacat gtgtatatat gtatacctat gaatgtcagt aagtatgtat acgaacagta 1260
tgatactgaa gatgacaagg taatgcatca ttctatacgt gtcattctga acgaggegeg 1320
ctttectttt ttctttttge tttttctttt ttttitctett gaactcgacg gatctatgeg 1380
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gtgtgaaata ccgcacagat gcgtaaggag aaaataccgc atcaggaaat tgtaagcgtt 1440
aatattttgt taaaattcgc gttaaatttt tgitaaatca gctcattttt taaccaatag 1500
gccgaaatcg gecaaaatcce ttataaatca aaagaataga ccgagatagg gttgagtgtt 1560
gttccagttt ggaacaagag tccactatta aagaacgtgg actccaacgt caaagggcga 1620
aanaaccgtct atcagggega tggecccacta cgtgaaccat caccctaatc aagttttttg 1680
gggtegaggt gecgtaaage actaaatcgg aaccctaaag ggageccccceg atttagaget 1740
tgacggggaa agccggegaa cgtggegaga aaggaaggga agaaagcgaa aggageggge 1800
gctagggege tggcaagtgt ageggtcacg ctgegegtaa ccaccacacc cgeecgegett 1860
aatgcgecge tacagggege gtccattege cattcagget gegecaactgt tgggaaggge 1920
geggtgeggg cctetteget attacgecag ctggegaaag ggggatgtge tgcaaggega 1980
ttaagttggg taacgccagg gttttcccag tcacgacgtt gtaaaacgac ggccagtgag 2040
cgegegtaat acgactcact atagggegaa ttgggtaccg ggcccecccet cgaggtegac 2100
ggegegecac tggtagagag cgactttgta tgecccaatt gegaaacccg cgatatcctt 2160
ctegattctt tagtacccga ccaggacaag gaaaaggagg tcgaaacgtt tttgaagaaa 2220
caagaggaac tacacggaag ctctaaagat ggcaaccagc cagaaactaa gaaaatgaag 2280
ttgatggatc caactggcac cgetggettg aacaacaata ccagccttcec aacttctgta 2340
aataacggcg gtacgccagt gccaccagta ccgttacctt tcggtatacc tcctttecce 2400
atgtttccaa tgcecttcat gectccaacg getactatca caaatcctca tcaagetgac 2460
gcaagcccta agaaatgaat aacaatactg acagtactaa ataattgect acttggette 2520
acatacgttg catacgtcga tatagataat aatgataatg acagcaggat tatcgtaata 2580
cgtaatagct gaaaatctca aaaatgtgtg ggtcattacg taaataatga taggaatggg 2640
attcttctat ttttcctttt tccattctag cagecgtcgg gaaaacgtgg catcctctet 2700
ttcgggetca attggagtca cgetgeegtg agecatcetet ctttccatat ctaacaactg 2760
agcacgtaac caatggaaaa gcatgagctt agecgtigctc caaaaaagta ttggatggtt 2820
aataccattt gtctgttcte ttctgacttt gactcctcaa aaaaaaaaat ctacaatcaa 2880
cagatcgett caattacgec ctcacaaaaa cttttttcct tcttcttege ccacgttaaa 2940
ttttatccct catgttgtct aacggatttc tgcacttgat ttattataaa aagacaaaga 3000
cataatactt ctctatcaat ttcagttatt gttcettcctt gegttattct tctgttcttc 3060
tttttctttt gtcatatata accataacca agtaatacat attcaaacta gtatgactga 3120
caaaaaaact cttaaagact taagaaatcg tagttctgtt tacgattcaa tggttaaatc 3180
acctaatcgt getatgttge gtgcaactgg tatgcaagat gaagactttg aaaaacctat 3240
cgtcggtgtc atttcaactt gggetgaaaa cacaccttgt aatatccact tacatgactt 3300
tggtaaacta gccaaagtcg gtgttaagga agetggtget tggecagttc agttcggaac 3360
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aatcacggtt tctgatggaa tcgccatggg aacccaagga atgegtttet ccttgacatce 3420
tcgtgatatt attgcagatt ctattgaagc agccatggga ggtcataatg cggatgettt 3480
tgtagccatt ggecggttgtg ataaaaacat gceccggttct gttatcgeta tggectaacat 3540
ggatatccca geccatttttg cttacggegg aacaattgeca cctggtaatt tagacggcaa 3600
agatatcgat ttagtctctg tctttgaagg tgtcggccat tggaaccacg gecgatatgac 3660
caaagaagaa gttaaagctt tggaatgtaa tgctigtccc ggtcctggag getgeggtigg 3720
tatgtatact gctaacacaa tggcgacagce tattgaagtt ttgggactta gecttccggg 3780
ttcatcttet caccecggetg aatccgecaga aaagaaagca gatattgaag aagctggteg 3840
cgetgttgte aaaatgetcg aaatgggett aaaaccttct gacattttaa cgegtgaage 3900
ttttgaagat gctattactg taactatgge tctgggaggt tcaaccaact caacccttica 3960
cctettaget attgeccatg ctgetaatgt ggaattgaca cttgatgatt tcaatacttt 4020
ccaagaaaaa gttcctcatt tggetgattt gaaaccttct ggtcaatatg tattccaaga 4080
cctttacaag gtcggagggg taccagcagt tatgaaatat ctccttaaaa atggcttcct 4140
tcatggtgac cgtatcactt gtactggcaa aacagtcgct gaaaatttga aggcttttga 4200
tgatttaaca cctggtcaaa aggttattat gccgecttgaa aatcctaaac gtgaagatgg 4260
tcegetecatt attctccatg gtaacttgge tccagacggt gecgttgeca aagtttetgg 4320
tgtaaaagtg cgtcgtcatg tcggtcctge taaggtcttt aattctgaag aagaagccat 4380
tgaagctgtc ttgaatgatg atattgttga tggtgatgtt gttgtcgtac gttttgtagg 4440
accaaaggge ggtcetggta tgectgaaat getttcecectt tcatcaatga ttgttggtaa 4500
agggeaaggt gaaaaagttg cccttctgac agatggecge ttctcaggtg gtacttatgg 4560
tcttgtegtg ggtcatateg ctcctgaage acaagatgge ggtccaatcg cctacctgea 4620
aacaggagac atagtcacta ttgaccaaga cactaaggaa ttacactttg atatctccga 4680
tgaagagtta aaacatcgtc aagagaccat tgaattgcca ccgectctatt cacgeggtat 4740
ccttggtaaa tatgetcaca tcegtttcgte tgettctagg ggagecgtaa cagacttttg 4800
gaagcctgaa gaaactggca aaaaatgttg tcctggtige tgtggttaag cggecgegtt 4860
aattcaaatt aattgatata gttttttaat gagtattgaa tctgtttaga aataatggaa 4920
tattattttt atttatttat ttatattatt ggtcggetct tttcttctga aggtcaatga 4980
caaaatgata tgaaggaaat aatgatttct aaaattttac aacgtaagat atttttacaa 5040
aagcctaget catcttttgt catgcactat tttactcacg cttgaaatta acggccagtc 5100
cactgeggag tcatttcaaa gtcatcctaa tcgatctatc gtttttgata gectcattttg 5160
gagttcgega ttgtcttetg ttattcacaa ctgttttaat ttttatttca ttctggaact 5220
cttcgagttc tttgtaaagt ctttcatagt agcttacttt atcctccaac atatttaact 5280
tcatgtcaat ttcggetctt aaattttcca catcatcaag ttcaacatca tcttttaact 5340
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tgaatttatt ctctagctct tccaaccaag cctcattget ccttgatita ctggtgaaaa 5400
gtgatacact ttgcgcgcaa tccaggtcaa aactttcctg caaagaattc accaatttct 5460
cgacatcata gtacaatttg ttttgttctc ccatcacaat ttaatatacc tgatggattc 5520
ttatgaageg ctgggtaatg gacgtgtcac tctacttege ctttttcect actcctttta 5580
gtacggaaga caatgctaat aaataagagg gtaataataa tattattaat cggcaaaaaa 5640
gattaaacgce caagcgttta attatcagaa agcaaacgtc gtaccaatcc ttgaatgett 5700
cccaattgta tattaagagt catcacagca acatattctt gttattaaat taattattat 5760
tgatttttga tattgtataa aaaaaccaaa tatgtataaa aaaagtgaat aaaaaatacc 5820
aagtatggag aaatatatta gaagtctata cgttaaacca cccgggeccc ccctegaggt 5880
cgacggtatc gataagcttg atatcgaatt cctgcagcce gggggatcca ctagttctag 5940
agcggecget ctagaactag taccacaggt gttgtcctet gaggacataa aatacacacc 6000
gagattcatc aactcattge tggagttagc atatctacaa ttgggtgaaa tggggagcega 6060
tttgecaggea tttgectcgge atgecggtag aggtgtggtc aataagageg acctcatget 6120
atacctgaga aagcaacctg acctacagga aagagttact caagaataag aattttcgtt 6180
ttaaaaccta agagtcactt taaaatttgt atacacttat tttttttata acttatttaa 6240
faataaaaat cataaatcat aagaaattcg cttactctta attaatcaaa aagttaaaat 6300
tgtacgaata gattcaccac ttcttaacaa atcaaaccct tcattgattt tctcgaatgg 6360
caatacatgt gtaattaaag gatcaagagc aaacttcttc gccataaagt cggcaacaag 6420
ttttggaaca ctatccttge tcttaaaacc gccaaatata getccctifcec atgtacgacc 6480
gcttagcaac agcataggat tcatcgacaa attttgtgaa tcaggaggaa cacctacgat 6540
cacactgact ccatatgcct cttgacagca ggacaacgca gttaccatag tatcaagacg 6600
gectataact tcaaaagaga aatcaactcc accgtttgac atttcagtaa ggacttcttg 6660
tattggtttc ttataatctt gagggttaac acattcagta gccccgacct ccttagettt 6720
tgcaaatttg tccttattga tgtctacacc tataatcctc getgegeetg cagectttaca 6780
ccccataata acgettagte ctactcctec taaaccgaat actgcacaag tcgaaccctg 6840
tgtaaccttt gcaactttaa ctgcggaacc gtaaccggtg gaaaatccge accctatcaa 6900
gcaaactttt tccagtggtg aagctgecatc gattttageg acagatatct cgtccaccac 6960
tgtgtattgg gaaaatgtag aagtaccaag gaaatggtgt ataggtttcc ctctgecatgt 7020
aaatctgctt gtaccatcct gcatagtacc tctaggcata gacaaatcat ttttaaggca 7080
gaaattaccc tcaggatgtt tgcagactct acacttacca cattgaggag tgaacagtgg 7140
gatcacttta tcaccaggac gaacagtggt aacaccttca cctatggatt caacgattcc 7200
ggcageeteg tgteccgega ttactggecaa aggagtaact agagtgecac tcaccacatg 7260
gtcgtcggat ctacagattc cggtggecaac catcttgatt ctaacctcgt gtgettttgg 7320
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tggegetact tctacttett ctatgetaaa cggettttte tctteccaca aaactgecge 7380
tttacactta ataactttac cggctgttga catcctcage tagctattgt aatatgtgtg 7440
tttgtttgga ttattaagaa gaataattac aaaaaaaatt acaaaggaag gtaattacaa 7500
cagaattaag aaaggacaag aaggaggaag agaatcagtt cattatttct tctttgttat 7560
ataacaaacc caagtagcga tttggccata cattaaaagt tgagaaccac cctccetgge 7620
aacagccaca actcgttacc attgttcatc acgatcatga aactcgetgt cagctgaaat 7680
ttcacctcag tggatctcte tttttattet tcatcgttcc actaaccttt ttccatcage 7740
tggcagggaa cggaaagtgg aatcccattt agcgagettc ctcttttectt caagaaaaga 7800
cgaagettgt gtgtgggtge gegegetagt atctttccac attaagaaat ataccataaa 7860
ggttacttag acatcactat ggctatatat atatatatat atatatgtaa cttagcacca 7920
tcgegegtge atcactgeat gtgttaaccg aaaagtttgg cgaacacttc accgacacgg 7980
tcatttagat ctgtcgtetg cattgecacgt cccttagect taaatcctag gegggagceat 8040
tctecgtgtaa ttgtgecagee tgegtagecaa ctcaacatag cgtagtctac ccagtttttc 8100
aagggtttat cgttagaaga ttctceccttt tettecetget cacaaatctt aaagtcatac 8160
attgcacgac taaatgcaag catgcggatc ccccgggetg caggaattcg atatcaagcet 8220
tatcgatacc gtcgactgge cattaatctt tcccatatta gatttcgeca agcecatgaaa 8280
gttcaagaaa ggtctttaga cgaattaccc ttcatttctc aaactggegt caagggatcce 8340
tggtatggtt ttatcgtttt atttctggtt cttatagcat cgttttggac ttctetgttc 8400
ccattaggeg gttcaggage cagegeagaa tcattctttg aaggatactt atcctttcca 8460
attttgattg tctgttacgt tggacataaa ctgtatacta gaaattggac tttgatggtg 8520
aaactagaag atatggatct tgataccggc agaaaacaag tagatttgac tcticgtagg 8580
gaagaaatga ggattgagcg agaaacatta gcaaaaagat ccttcgtaac aagattttta 8640
catttctggt gttgaaggga aagatatgag ctatacagcg gaatttccat atcactcaga 8700
ttttgttate taatttttte cttcccacgt ccgegggaat ctgtgtatat tactgeatct 8760
agatatatgt tatcttatct tggegegtac atttaatttt caacgtattc tataagaaat 8820
tgcgggagtt tttttcatgt agatgatact gactgecacge aaatatagge atgatttata 8880
ggcatgattt gatggetgta ccgataggaa cgctaagagt aacttcagaa tcgttatcct 8940
ggeggaaaaa attcatttgt aaactttaaa aaaaaaagcc aatatcccca aaattattaa 9000
gagcgeetee attattaact aaaatttcac tcagcatcca caatgtatca ggtatctact 9060
acagatatta catgtggcga aaaagacaag aacaatgcaa tagcgcatca agaaaaaaca 9120
caaagctttc aatcaatgaa tcgaaaatgt cattaaaata gtatataaat tgaaactaag 9180
tcataaagct ataaaaagaa aatttattta aatgcaagat ttaaagtaaa ttcacggccce 9240
tgecaggeete agetettgtt ttgttctgea aataacttac ccatcttttt caaaacttta 9300
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ggtgecaccet cctttgetag aataagttct atccaataca tcctatttgg atctgettga 9360
gettetttca tcacggatac gaattcattt tctgttctca caattttgga cacaactetg 9420
tettecegttg ccecgaaact ttetggeagt tttgagtaat tccacatagg aatgtcatta 9480
taactctggt tcggaccatg aatttccctc tcaaccgtgt aaccatcgtt attaatgata 9540
aagcagattg ggtttatctt ctctctaatg gectagtccta attcttggac agtcagttge 9600
aatgatccat ctccgataaa caataaatgt ctagattctt tatctgcaat ttggetgecet 9660
agagctgegg ggaaagtgta tcctatagat ccccacaagg gttgaccaat aaaatgtgat 9720
ttcgatttca gaaatataga tgaggcaccg aagaaagaag tgccttgttc agccacgatce 9780
gtctcattac tttgggtcaa attttcgaca gcttgeccaca gtctatcttg tgacaacage 9840
gegttagaag gtacaaaatc ttecttgettt ttatctatgt acttgecttt atattcaatt 9900
tcggacaagt caagaagaga tgatatcagg gattcgaagt cgaaatittg gattctttcg 9960
ttgaaaattt taccttcatc gatattcaag gaaatcattt tattttcatt aagatggtga 10020
gtaaatgcac ccgtactaga atcggtaagc tttacaccca acataagaat aaaatcagca 10080
gattccacaa attccttcaa gtttggetet gacagagtac cgttgtaaat ccccaaaaat 10140
gagggcaatg cttcatcaac agatgattta ccaaagttca aagtagtaat aggtaactta 10200
gtctttgaaa taaactgagt aacagtcttc tctaggccga acgatataat ttcatggect 10260
gtgattacaa ttggtttctt ggcattcttc agactttcct gtattttgtt cagaatctet 10320
tgatcagatg tattcgacgt ggaattttcc ttcttaagag gcaaggatgg tttttcagec 10380
ttagcggecag ctacatctac aggtaaattg atgtaaaccg getttcttte ctttagtaag 10440
gcagacaaca ctctatcaat ttcaacagtt gecattctcgg ctgtcaataa agtcctggea 10500
gcagtaaccg gttcgtgecat cttcataaag tgcttgaaat caccatcage caacgtatgg 10560
tgaacaaact taccttcgtt ctgcactttc gaggtaggag atcccacgat ctcaacaaca 10620
ggcaggttcet cagcatagga geccgetaag ccattaactg cggataattc gccaacacca 10680
aatgtagtca agaatgccge agecctttttc gttettgegt acccgtegge catataggag 10740
gcatttaact cattagcatt tcccacccat ttcatatctt tgtgtgaaat aatttgatct 10800
agaaattgca aattgtagtc acctggtact ccgaatattt cttctatacc taattcgtgt 10860
aatctgtcca acagatagtc acctactgta tacattitgt ttactagttt atgtgtgttt 10920
attcgaaact aagttcttgg tgttttaaaa ctaaaaaaaa gactaactat aaaagtagaa 10980
tttaagaagt ttaagaaata gatttacaga attacaatca atacctaccg tctttatata 11040
cttattagtc aagtagggga ataatttcag ggaactggtt tcaacctttt ttttcagett 11100
tttccaaatc agagagagca gaaggtaata gaaggtgtaa gaaaatgaga tagatacatg 11160
cgtgggtcaa ttgeettgtg tcatcattta ctccaggecag gttgecatcac tccattgagg 11220
ttgtgeecegt tttttgectg tttgtgeece tgttctetgt agttgegeta agagaatgga 11280
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cctatgaact gatggttggt gaagaaaaca atattttggt gctgggattc tttttttttc 11340
tggatgccag cttaaaaagec gggetccatt atatttagtg gatgccagga ataaactgtt 11400
cacccagaca cctacgatgt tatatattct gtgtaacccg ccccctattt tgggecatgta 11460
cgggttacag cagaattaaa aggctaattt tttgactaaa taaagttagg aaaatcacta 11520
ctattaatta tttacgtatt ctttgaaatg gcagtattga taatgataaa ctcgaactga 11580
aaaagegtgt tttttattca aaatgattct aactccctta cgtaatcaag gaatcttttt 11640
geettggeet ccgegtecatt aaacttcttg ttgttgacge taacattcaa cgctagtata 11700
tattcgtttt tttcaggtaa gttcttttca acgggtctta ctgatgagge agtcgegtet 11760
gaacctgtta agaggtcaaa tatgtcttct tgaccgtacg tgtcttgecat gttattaget 11820
ttgggaattt gcatcaagtc ataggaaaat ttaaatcttg gctctcttgg gctcaaggtg 11880
acaaggtcct cgaaaatagg gcgecgeccca ccgeggtgga geteccagett ttgtteectt 11940
tagtgagggt taattgcgeg cttggegtaa tcatggtcat agetgtttee tgtgtgaaat 12000
tgttatccge tcacaattcc acacaacata cgagccggaa gcataaagtg taaagecetgg 12060
ggtgecctaat gagtgagecta actcacatta attgegttge getcactgee cgettteccag 12120
tcgggaaacc tgtegtgeca getgecattaa tgaatcggec aacgcgeggg gagaggeggt 12180
ttgegtattg ggegetectte cgettecteg ctecactgact cgetgegete ggtegttegg 12240
ctgeggegag cggtatcage tcactcaaag geggtaatac ggttatccac agaatcaggg 12300
gataacgcag gaaagaacat gtgagcaaaa ggccagcaaa aggccaggaa ccgtaaaaag 12360
gecegegttge tggegttttt ccataggetc cgececcectg acgagecatca caaaaatcga 12420
cgetecaagtc agaggtggeg aaacccgaca ggactataaa gataccagge gtttccceet 12480
ggaagetcee tegtgegete tectgttecg accctgecge ttaccggata cctgteegee 12540
tttetecett cgggaagegt ggegetttel catagetecac getgtaggta tctcagttcg 12600
gtgtaggtcg ttegetccaa getgggetgt gtgecacgaac cccecgtica geccgaccge 12660
tgcgeettat ccggtaacta tcgtcttgag tccaaccecgg taagacacga cttatcgeca 12720
ctggeageag ccactggtaa caggattage agagcgaggt atgtaggegg tgctacagag 12780
ttcttgaagt ggtggecctaa ctacggectac actagaagaa cagtatttgg tatctgeget 12840
ctgetgaage cagttacctt cggaaaaaga gttggtaget cttgatccgg caaacaaacc 12900
accgetggta geggtggttt ttttgtttge aagcagcaga ttacgcgecag aaaaaaagga 12960
tctcaagaag atcctttgat cttttctacg gggtctgacg ctcagtggaa cgaaaactca 13020
cgttaaggga ttttggtcat gagattatca aaaaggatct tcacctagat ccttttaaat 13080
taaaaatgaa gttttaaatc aatctaaagt atatatgagt aaacttggtc tgacagttac 13140
caatgcttaa tcagtgagge acctatctca gegatctgte tatttcgttc atccatagtt 13200
gcetgactee cegtegtgta gataactacg atacgggagg gettaccate tggecccagt 13260
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gctgecaatga taccgegaga cccacgetca ccggetccag atttatcage aataaaccag 13320
ccageccggaa gggecgageg cagaagtggt cctgeaactt tatccgecte catccagtet 13380
attaattgtt gccgggaage tagagtaagt agttcgeccag ttaatagttt gecgecaacgtt 13440
gttgecattg ctacaggcat cgtggtgtca cgetegtegt ttggtatgge ttcattcage 13500
tccggttcce aacgatcaag gegagttaca tgatccccca tgttgtgcaa aaaageggtt 13560
agctecetteg gtectecegat cgttgtcaga agtaagtigg ccgeagtgtt atcactcatg 13620
gttatggcag cactgcataa ttctcttact gtcatgccat ccgtaagatg cttttctgtg 13680
actggtgagt actcaaccaa gtcattctga gaatagtgta tgcggcgacc gagttgetcet 13740
tgeeecggegt caatacggga taataccgeg ccacatagca gaactttaaa agtgctcatc 13800
attggaaaac gttcttcggg gcgaaaactc tcaaggatct taccgctgtt gagatccagt 13860
tcgatgtaac ccactcgtge acccaactga tcttcagecat cttttacttt caccagegtt 13920
tctgggtgag caaaaacagg aaggcaaaat gccgcaaaaa agggaataag ggegacacgg 13980
aaatgttgaa tactcatact cttccttttt caatattatt gaagcattta tcagggttat 14040
tgtctcatga gecggatacat atttgaatgt atttagaaaa ataaacaaat aggggticcg 14100
cgcacatttc cccgaaaagt geccacctgaa cgaagcatct gtgettcatt ttgtagaaca 14160
aaaatgcaac gcgagagege taatttttca aacaaagaat ctgagctgeca tttttacaga 14220
acagaaatgc aacgcgaaag cgctatttta ccaacgaaga atctgtgett catttttgta 14280
aaacaaaaat gcaacgcgag agcgctaatt tttcaaacaa agaatctgag ctgcattttt 14340
acagaacaga aatgcaacgc gagagcgcta ttttaccaac aaagaatcta tacttctttt 14400
ttgttctaca aaaatgcatc ccgagagege tatttttcta acaaagcatc ttagattact 14460
ttttttetece tttgtgeget ctataatgea gtctcttgat aactttttge actgtaggte 14520
cgttaaggtt agaagaagge tactttggtg tctattttct cttccataaa aaaagcectga 14580
ctccacttce cgegtttact gattactage gaagetgegg gtgecattitt tcaagataaa 14640
ggcatccececg attatattct ataccgatgt ggattgegea tactttgtga acagaaagtg 14700
atagcgttga tgattcttca ttggtcagaa aattatgaac ggtttcttct attttgtcte 14760
tatatactac gtataggaaa tgtttacatt ttcgtattgt tttcgattca ctctatgaat 14820
agttcttact acaatttttt tgtctaaaga gtaatactag agataaacat aaaaaatgta 14880
gaggtcgagt ttagatgcaa gttcaaggag cgaaaggtgg atgggtaggt tatataggga 14940
tatagcacag agatatatag caaagagata cttttgagca atgtttigtgg aagcggtatt 15000
cgcaatattt tagtagctcg ttacagtccg gtgegttttt ggttttitga aagtgegtet 15060
tcagagcget tttggttttc aaaagcgetc tgaagttcct atactttcta gagaatagga 15120
acttcggaat aggaacttca aagcgtttcc gaaaacgagc gettccgaaa atgcaacgeg 15180
agctgegeac atacagetca ctgttcacgt cgecacctata tctgegtgtt gectgtatat 15240
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atatatacat gagaagaacg gcatagtgcg tgtttatgct taaatgcgta cttatatgeg 15300
tctatttatg taggatgaaa ggtagtctag tacctccigt gatattatcc cattccatge 15360
ggggtatcgt atgettcctt cagcactacc ctttagetgt tctatatget geccactccte 15420
aattggatta gtctcatcct tcaatgctat catttccttt gatattggat catactaaga 15480
aaccattatt atcatgacat taacctataa aaataggcgt atcacgaggc cctttcgte 15539
210> 56
211> 1125
212> DNA
213> ANIF5
220>
223> LZFHTRAE THELTEERD (S. cerevisiae) HRIAK LADHYRHTX
400> 56
atgtcaacag ccggtaaagt tattaagtgt aaagcggcag ttttgtggga agagaaaaag 60
ccgtttageca tagaagaagt agaagtagcg ccaccaaaag cacacgaggt tagaatcaag 120
atggttgeca ccggaatctg tagatccgac gaccatgtgg tgagtggecac tctagttact 180
cctttgecag taatcgeggg acacgagget gecggaateg ttgaatccat aggtgaaggt 240
gttaccactg ttcgtcctgg tgataaagtg atcccactgt tcactcctca atgtggtaag 300
tgtagagtct gcaaacatcc tgagggtaat ttctgcctta aaaatgattt gtctatgect 360
agaggtacta tgcaggatgg tacaagcaga tttacatgca gagggaaacc tatacaccat 420
ttcecttggta cttetacatt ttcccaatac acagtggtgg acgagatatc tgtcgectaaa 480
atcgatgecag cttcaccact ggaaaaagtt tgcttgatag ggtgeggatt ttccaccggt 540
tacggttccg cagttaaagt tgcaaaggtt acacagggtt cgacttgtge agtattcggt 600
ttaggaggag taggactaag cgttattatg gggtgtaaag ctgcaggege agegaggatt 660
ataggtgtag acatcaataa ggacaaattt gcaaaagcta aggaggtcgg ggctactgaa 720
tgtgttaacc ctcaagatta taagaaacca atacaagaag tccttactga aatgtcaaac 780
ggtggagttg atttctettt tgaagttata ggccgtettg atactatggt aactgegttg 840
tcetgetgte aagaggcata tggagtcagt gtgatcgtag gtgttecctee tgattcacaa 900
aatttgtcga tgaatcctat getgttgeta ageggtegta catggaaggg agctatattt 960
ggeggtttta agagcaagga tagtgitcca aaacttgtig ccgactttat ggcgaagaag 1020
tttgetettg atcctttaat tacacatgta ttgeccattcg agaaaatcaa tgaagggttt 1080
gatttgttaa gaagtggtga atctattcgt acaattttaa ctttt 1125
<210> 57
211> 375
212> PRT
<213> 5 (Equus caballus)
400> 57
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[0062]

Met
1

Glu
Lys
Ser
Ile
65

Val
Gln
Leu
Ser
Ser
145
Ile
Phe
Gly
Ile
Ile
225

Cys

Glu

Ser
Glu
Ala
Asp
Ala
Thr
Cys
Lys
Arg
130
Thr
Asp
Ser
Ser
Met
210
Asn

Val

Met

Thr

Lys

His

35

Asp

Gly

Thr

Gly

Asn

115

Phe

Phe

Ala

Thr

Thr

195

Gly

Lys

Asn

Ser

Ala

Lys

20

Glu

His

His

Val

Lys

100

Asp

Thr

Ser

Ala

Gly

180

Cys

Cys

Asp

Pro

Asn
260

Gly
Pro
Val
Val
Glu
Arg
85

Cys

Leu

Gln
Ser
165
Tyr
Ala
Lys
Lys
Gln
245

Gly

Lys

Phe

Arg

Val

Ala

70

Pro

Arg

Ser

Arg

Tyr

150

Pro

Gly

Val

Ala

Phe

230

Asp

Gly

Val Ile Lys

Ser

Ile

Ser

95

Ala

Gly

Val

Met

Gly

135

Thr

Leu

Ser

Phe

Ala

215

Ala

Tyr

Val

Ile

Lys

40

Gly

Gly

Asp

Cys

Pro

120

Lys

Val

Glu

Ala

Gly

200

Gly

Lys

Lys

Asp

Glu
25

Met
Thr
Ile
Lys
Lys
105
Arg
Pro
Val
Lys
Val
185
Leu
Ala
Ala

Lys

Phe
265

101

Cys

10

Glu

Val

Leu

Val

Val

90

His

Gly

Ile

Asp

Val

170

Lys

Gly

Ala

Lys

Pro

200

Ser

Lys

Val

Ala

Val

Glu

75

Ile

Pro

Thr

His

Glu

155

Cys

Val

Gly

Arg

Glu

235

Ile

Phe

Ala Ala
Glu Val

Thr Gly
45

Thr Pro
60

Ser Ile
Pro Leu
Glu Gly
Met Gln

125

His Phe
140

Ile Ser
Leu Ile
Ala Lys
Val Gly

205

Ile Ile
220
Val Gly

Gln Glu

Glu Val

Val

Ala

30

Ile

Leu

Gly

Phe

Asn

110

Asp

Leu

Val

Gly

Val

190

Leu

Gly

Ala

Val

Ile
270

Leu
15

Pro
Cys
Pro
Glu
Thr
95

Phe
Gly
Gly
Ala
Cys
175
Thr
Ser
Val
Thr
Leu
255

Gly

Trp

Pro

Arg

Val

Gly

80

Pro

Cys

Thr

Thr

Lys

160

Gly

Gln

Val

Asp

Glu

240

Thr

Arg
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Leu Asp Thr Met Val Thr Ala Leu Ser Cys Cys Gln Glu Ala Tyr Gly
275 280 285
Val Ser Val Ile Val Gly Val Pro Pro Asp Ser Gln Asn Leu Ser Met
290 295 300
Asn Pro Met Leu Leu Leu Ser Gly Arg Thr Trp Lys Gly Ala Ile Phe
306 310 315 320
Gly Gly Phe Lys Ser Lys Asp Ser Val Pro Lys Leu Val Ala Asp Phe
325 330 335
Met Ala Lys Lys Phe Ala Leu Asp Pro Leu Ile Thr His Val Leu Pro
340 345 350
Phe Glu Lys Ile Asn Glu Gly Phe Asp Leu Leu Arg Ser Gly Glu Ser
355 360 365
Tle Arg Thr Ile Leu Thr Phe
370 375
<210> 58
211> 9089
<212> DNA
213> ANILFFF
220>
223>  FEM PR
<400> 58
tcgegegttt cggtgatgac ggtgaaaace tctgacacat gecagetcccg gagacggica 60
cagcttgtct gtaageggat gecgggagea gacaageceg tcagggegeg tcagegggteg 120
ttggegggtg tcggggetgg cttaactatg cggeatcaga geagattgta ctgagagtgce 180
accataccac agcttttcaa ttcaattcat catttttttt ttattctttt ttttgatttc 240
ggtttctttg aaattttttt gattcggtaa tctccgaaca gaaggaagaa cgaaggaagg 300
agcacagact tagattggta tatatacgca tatgtagtgt tgaagaaaca tgaaattgcc 360
cagtattctt aacccaactg cacagaacaa aaacctgcag gaaacgaaga taaatcatgt 420
cgaaagctac atataaggaa cgtgctgeta ctcatcctag tcctgttget gccaagctat 480
ttaatatcat gcacgaaaag caaacaaact tgtgtgcttc attggatgtt cgtaccacca 540
aggaattact ggagttagtt gaagcattag gtcccaaaat ttgtttacta aaaacacatg 600
tggatatctt gactgatttt tccatggagg gcacagttaa geccgetaaag geattatccg 660
ccaagtacaa ttttttactc ttcgaagaca gaaaatttgc tgacattggt aatacagtca 720
aattgcagta ctctgegggt gtatacagaa tagcagaatg ggcagacatt acgaatgcac 780
acggtgtggt gggcccaggt attgttageg gtttgaageca ggeggeagaa gaagtaacaa 840
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aggaacctag aggccttttg atgttagcag aattgtcatg caagggetce ctatctactg 900
gagaatatac taagggtact gttgacattg cgaagagcga caaagatttt gttatcgget 960
ttattgctca aagagacatg ggtggaagag atgaaggtta cgattggttg attatgacac 1020
ceggtgtggg tttagatgac aagggagacg cattgggtca acagtataga accgtggatg 1080
atgtggtcte tacaggatct gacattatta ttgttggaag aggactattt gcaaagggaa 1140
gggatgctaa ggtagagggt gaacgttaca gaaaagcagg ctgggaagca tatttgagaa 1200
gatgcggeca gcaaaactaa aaaactgtat tataagtaaa tgcatgtata ctaaactcac 1260
aaattagagc ttcaatttaa ttatatcagt tattacccta tgcggtgtga aataccgcac 1320
agatgcgtaa ggagaaaata ccgcatcagg aaatigtaaa cgttaatatt ttgttaaaat 1380
tcgegttaaa tttttgttaa atcagectcat tttttaacca ataggecgaa atcggcaaaa 1440
tcccttataa atcaaaagaa tagaccgaga tagggttgag tgttgttcca gtttggaaca 1500
agagtccact attaaagaac gtggactcca acgtcaaagg gcgaaaaacc gtctatcagg 1560
gcgatggeee actacgtgaa ccatcaccet aatcaagttit ttiggggtcg aggtgecgta 1620
aagcactaaa tcggaaccct aaagggagcec cccgatttag agcttgacgg ggaaageegg 1680
cgaacgtgge gagaaaggaa gggaagaaag cgaaaggagec gggcgetagg gegetggeaa 1740
gtgtagcggt cacgetgege gtaaccacca cacccgecge gettaatgeg ccgetacagg 1800
gegegtegeg ccattegeca ttcaggetge geaactgttg ggaagggega teggtgeggg 1860
cctetteget attacgecag ctggegaaag ggggatgtge tgeaaggega ttaagtiggg 1920
taacgccagg gttttcccag tcacgacgtt gtaaaacgac ggccagtgag cgegegtaat 1980
acgactcact atagggegaa ttgggtaccg ggeccccect cgaggtegac tggecattaa 2040
tettteccat attagatttc gecaagecat gaaagttcaa gaaaggtctt tagacgaatt 2100
acccttcatt tctcaaactg gegtcaaggg atcctggtat ggttttatcg ttttatttet 2160
ggttcttata gcatcgtttt ggacttctcet gitcccatta ggeggttcag gagecagege 2220
agaatcattc tttgaaggat acttatcctt tccaattttg attgtctgtt acgttggaca 2280
taaactgtat actagaaatt ggactttgat ggtgaaacta gaagatatgg atctigatac 2340
cggcagaaaa caagtagatt tgactcttcg tagggaagaa atgaggattg agcgagaaac 2400
attagcaaaa agatccttcg taacaagatt tttacatttc tggtgttgaa gggaaagata 2460
tgagctatac ageggaattt ccatatcact cagattitgt tatctaattt tttccticec 2520
acgtccgegg gaatctgtgt atattactge atctagatat atgttatctt atcttggege 2580
gtacatttaa ttttcaacgt attctataag aaattgcggg agittttttc atgtagatga 2640
tactgactgc acgcaaatat aggcatgatt tataggcatg atttgatgge tgtaccgata 2700
ggaacgctaa gagtaacttc agaatcgtta tcctggegga aaaaattcat ttgtaaactt 2760
taaaaaaaaa agccaatatc cccaaaatta ttaagagcge ctccattatt aactaaaatt 2820
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tcactcagca tccacaatgt atcaggtatc tactacagat attacatgtg gcgaaaaaga 2880
caagaacaat gcaatagcgce atcaagaaaa aacacaaagc tttcaatcaa tgaatcgaaa 2940
atgtcattaa aatagtatat aaattgaaac taagtcataa agctataaaa agaaaattta 3000
tttaaatgca agatttaaag taaattcacg gccctgecagg ccctaacctg ctaggacaca 3060
acgtctttge ctggtaaagt ttctagetga cgtgattcct tcacctgtgg atccggcaat 3120
tgtaaaggtt gtgaaaccct cagcttcata accgacacct gcaaatgact ttgcattctt 3180
aacaaagata gttgtatcaa tttcacgttc gaatctatta aggttatcga tgttcttaga 3240
ataaatgtag gcggaatgtt ttctattctg ctcagctatc ttggegtatt taatggette 3300
atcaatgtcc ttcactctaa ctataggcaa aattggcatc atcaactccg tcataacgaa 3360
cggatggttt gegttgactt cacaaataat acactttaca ttacttggtg actctacatc 3420
tatttcatcc aaaaacagtt tagcgtcctt accaacccac ttcttattaa tgaaatattc 3480
ttgagtttca ttgttetttt gaagaacaag gtctatcage ttggatactt ggtcttcatt 3540
gataatgacg gcgttgtttt tcaacatgtt agagatcaga tcatctgcaa cgttttcaaa 3600
cacgaacact tctttttccg cgatacaagg aagattgttg tcaaacgaac aaccttcaat 3660
aatgettcetg ceggecttet cgatatetge tgtatcgtct acaataaccg gaggattacc 3720
cgegecaget ccgatggeet ttttaccaga attaagaagg gtttttacca tacccegggec 3780
acccgtaccg cacaacaatt ttatggatgg atgtttgata atagecgtcta aactttccat 3840
agttgggttc tttatagtag tgacaaggtt ttcaggtcca ccacagctaa ttatggettt 3900
gtttatcatt tctactgcga aagcgacaca ctttttggeg catgggtgac cattaaatac 3960
aactgcattc cccgecageta tcatacctat agaattgcag ataacggttt ctgttggatt 4020
cgtgettgga gttatagege cgataactce gtatggacte atttcaacca ctgttagtce 4080
allatcgeeg gaccatgetg ttgttgtecag atecttcagtg cectggggtat acttggecac 4140
taattcatgt ttcaagattt tatcctcata ccttcccatg tgggtttcet ccaggatcat 4200
tgtggctaag acctctttat tctgtaatge ggettttett atttcggtga ttattttete 4260
tetttgttee tttgtgtagt gtagggaaag aatcttttgt gecatgtactg cagaagaaat 4320
ggcattctca acattttcaa atactccaaa acatgaagag ttatctttgt aattctttaa. 4380
gttgatgttt tcaccattag tcttcacttt caagtctttg gtggttggga ttaaggtatc 4440
tttatccatg gtgtttgttt atgtgtgttt attcgaaact aagttcttgg tgttttaaaa 4500
ctaaaaaaaa gactaactat aaaagtagaa tttaagaagt ttaagaaata gatttacaga 4560
attacaatca atacctaccg tctttatata cttattagtc aagtagggga ataatttcag 4620
ggaactggtt tcaacctttt ttttcagctt tttccaaatc agagagagca gaaggtaata 4680
gaaggtgtaa gaaaatgaga tagatacatg cgtgggtcaa ttgccttgtg tcatcattta 4740
ctccaggeag gttgecatcac tccattgagg ttgtgecegt tttttgeetg tttgtgecce 4800
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tgttctetgt agttgegeta agagaatgga cctatgaact gatggttggt gaagaaaaca 4860
atattttggt getgggattc tttttttttc tggatgccag cttaaaaage gggctccatt 4920
atatttagtg gatgccagga ataaactgtt cacccagaca cctacgatgt tatatattct 4980
gtgtaacceg cccectattt tgggeatgta cgggttacag cagaattaaa aggctaattt 5040
tttgaclaaa taaagttagg aaaatcacta ctattaatta tttacgtatt ctttgaaatg 5100
gcagtattga taatgataaa ctcgaactga aaaagcgtgt ttittattca aaatgattct 5160
aactccctta cgtaatcaag gaatcttttt gecttggect ccgegtcatt aaacttcttg 5220
ttgttgacge taacattcaa cgctagtata tattcgtttt tttcaggtaa gttcttttca 5280
acgggtctta ctgatgagge agtcgegtct gaacctgita agaggtcaaa tatgtcttet 5340
tgaccgtacg tgtcttgeat gttattaget ttgggaattt gecatcaagtc ataggaaaat 5400
ttaaatcttg getctettgg getcaaggtg acaaggtcct cgaaaatagg gegegecccea 5460
ccgeggtgga getccagett ttgttecectt tagtgagggt taattgegeg cttggegtaa 5520
tcatggtcat agetgtttec tgtgtgaaat tgttatccge tcacaattcc acacaacata 5580
ggagecggaa gcataaagtg taaagecctgg ggtgecctaat gagtgaggta actcacatta 5640
attgegttge getcactgee cgetttccag tcgggaaace tgtcgtgeca getgeattaa 5700
tgaatcggee aacgegeggg gagaggeggt ttgegtattg ggecgetette cgeticcteg 5760
ctcactgact cgetgegete ggtegttegg ctgeggegag cggtatcage tcactcaaag 5820
geggtaatac ggttatccac agaatcaggg gataacgcag gaaagaacat gtgagcaaaa 5880
ggccageaaa aggecaggaa ccgtaaaaag geegegttge tggegttttt ccataggetce 5940
cgececcctg acgagecatca caaaaatcga cgetcaagtc agaggtggeg aaacccgaca 6000
ggactataaa gataccaggce gtttccccet ggaagetcece teogtgegete tectgtteeg 6060
accctgecge ttaccggata cctgtcegee tttetecett cgggaagegt ggegetttet 6120
catagctcac gctgtaggta tctcagttcg gtgtaggteg ttcgetccaa getgggetgt 6180
gtgcacgaac ccccegttca geecgacege tgegecttat cecggtaacta tecgtettgag 6240
tccaacccgg taagacacga cttatcgcca ctggecagecag ccactggtaa caggattage 6300
agagcgaggt atgtaggege tgctacagag ttcttgaagt ggtggectaa ctacggetac 6360
actagaagga cagtatttgg tatctgcget ctgctgaage cagttacctt cggaaaaaga 6420
gttggtaget cttgatccgg caaacaaacc accgetggta geggtggttt ttttgtttge 6480
aagcagcaga ttacgcgcag aaaaaaagga tctcaagaag atcctttgat cttitctacg 6540
gggtetgacg ctcagtggaa cgaaaactca cgttaaggga ttttggtcat gagattatca 6600
aaaaggatct tcacctagat ccttttaaat taaaaatgaa gttttaaatc aatctaaagt 6660
atatatgagt aaacttggtc tgacagttac caatgcttaa tcagtgagge acctatctca 6720
gcgatctgte tatttcgttc atccatagtt gectgactee cegtegtgta gataactacg 6780
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atacgggagg gcttaccatc tggccccagt getgcaatga taccgcgaga cccacgetca 6840
ccggetecag atttatcage aataaaccag ccagccggaa gggecgageg cagaagtggt 6900
cctgecaactt tatccgectc catccagtct attaattgtt geccgggaage tagagtaagt 6960
agttcgccag ttaatagttt gegcaacgtt gttgecattg ctacaggecat cgtggtgtcea 7020
cgctegtegt ttggtatgge ttcattcage tceggttcecc aacgatcaag gecgagttaca 7080
tgatccceca tgttgtgecaa aaaageggtt agetecctteg gtectecegat cgttgtcaga 7140
agtaagttgg ccgecagtgtt atcactcatg gttatggecag cactgcataa ttctcttact 7200
gtcatgccat ccgtaagatg cttttctgtg actggtgagt actcaaccaa gtcattctga 7260
gaatagtgta tgcggegacc gagttgetet tgeccggegt caatacggga taataccgeg 7320
ccacatagca gaactttaaa agtgctcatc attggaaaac gttcttcggg gcgaaaactc 7380
tcaaggatct taccgetgtt gagatccagt tcgatgtaac ccactcgtge acccaactga 7440
tettcageat cttttacttt caccagegtt tctgggtgag caaaaacagg aaggcaaaat 7500
gccgecaaaaa agggaataag ggegacacgg aaatgttgaa tactcatact cttcettttt 7560
caatattatt gaagcattta tcagggttat tgtctcatga gcggatacat atttgaatgt 7620
atttagaaaa ataaacaaat aggggttccg cgcacatttc cccgaaaagt gccacctgaa 7680
cgaagcatct gtgcttcatt ttgtagaaca aaaatgcaac gcgagagege taatttttca 7740
aacaaagaat ctgagctgca tttttacaga acagaaatgc aacgcgaaag cgctatttta 7800
ccaacgaaga atctgtgett catttttgta aaacaaaaat gcaacgcgag agegctaatt 7860
tttcaaacaa agaatctgag ctgcattttt acagaacaga aatgcaacgc gagagcgcta 7920
ttttaccaac aaagaatcta tacttctttt ttgttctaca aaaatgcatc ccgagagcge 7980
tatttttcta acaaagcatc ttagattact ttttttctcc tttgtgeget ctataatgea 8040
gtctettgat aactttttge actgtaggtc cgttaaggtt agaagaagge tactttggtyg 8100
tetattttct cttccataaa aaaagcctga ctccacttcc cgegtttact gattactage 8160
gaagctgegg gtgeattttt tcaagataaa ggcatcccecg attatattct ataccgatgt 8220
ggattgegea tactttgtga acagaaagtg atagcgttga tgattcttca ttggtcagaa 8280
aattatgaac ggtttcttct attttgtctc tatatactac gtataggaaa tgtttacatt 8340
ttcgtattgt tttcgattca ctctatgaat agttcttact acaatttttt tgtctaaaga 8400
gtaatactag agataaacat aaaaaatgta gaggtcgagt ttagatgcaa gttcaaggag 8460
cgaaaggtgg atgggtaggt tatataggga tatagcacag agatatatag caaagagata 8520
cttttgagca atgtttgtgg aagcggtatl cgecaatattt tagtagctcg ttacagtccg 8580
gtgegttttt ggttttttga aagtgegtct tcagageget tttggttttc aaaagecgetc 8640
tgaagttcct atactttcta gagaatagga acttcggaat aggaacttca aagegtttcc 8700
gaaaacgagce gettccgaaa atgcaacgeg agetgegeac atacagetca ctgttcacgt 8760
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cgecacctata tctgegtgtt gectgtatat atatatacat gagaagaacg gcatagtgeg 8820
tgtttatget taaatgcgta cttatatgcg tctatttatg taggatgaaa ggtagtctag 8880
tacctcctgt gatattatcc cattccatge ggggtatcgt atgettectt cagcactacce 8940
ctttagetgt tctatatget geccactcctc aattggatta gtctcatcet tcaatgetat 9000
catttccttt gatattggat catactaaga aaccattatt atcatgacat taacctataa 9060
aaataggcegt atcacgagge cctttegte 9089
<210> 5”9
211> 672
<212> DNA
<213> MR EYEE2 R (Saccharomyces cerevisiae)
<400> 99
agttcgagtt tatcattatc aatactgcca tttcaaagaa tacgtaaata attaatagta 60
gtgattttcc taactttatt tagtcaaaaa attagccttt taattctget gtaacccgta 120
catgcccaaa atagggggeg ggttacacag aatatataac atcgtaggtg tctgggtgaa 180
cagtttattc ctggcatcca ctaaatataa tggagccege tttttaaget ggecatccaga 240
aaaaaaaaga atcccagcac caaaatattg ttttcttcac caaccatcag ttcataggtc 300
cattctctta gcgecaactac agagaacagg ggcacaaaca ggcaaaaaac gggcacaacc 360
tcaatggagt gatgcaacct gcctggagta aatgatgaca caaggcaatt gacccacgca 420
tgtatctate tcattttctt acaccttcta ttaccttctg ctctctetga tttggaaaaa 480
gctgaaaaaa aaggttgaaa ccagttccct gaaattattc ccctacttga ctaataagta 540
tataaagacg gtaggtattg attgtaattc tgtaaatcta tttcttaaac ttcttaaatt 600
ctacttttat agttagtctt ttttttagtt ttaaaacacc aagaacttag tttcgaataa 660
acacacataa ac 672
<210> 60
211> 1023
<212> DNA
213> MEEER2RE (Saccharomyces cerevisiae)
<400> 60
caccgeggtg gggegegeee tattttecgag gaccttgteca ccttgagece aagagageca 60
agatttaaat tttcctatga cttgatgcaa attcccaaag ctaataacat gcaagacacg 120
tacggtcaag aagacatatt tgacctctta acaggttcag acgcgactge ctcatcagta 180
agacccgttg aaaagaactt acctgaaaaa aacgaatata tactagcgtt gaatgttage 240
gtcaacaaca agaagtttaa tgacgcggag gecaaggcaa aaagattcct tgattacgta 300
agggagttag aatcattttg aataaaaaac acgctttttc agttcgagtt tatcattatce 360
aatactgcca tttcaaagaa tacgtaaata attaatagta gtgattttcc taactttatt 420
tagtcaaaaa attagccttt taattctget gtaacccgta catgcccaaa atagggggeg 480
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ggttacacag aatatataac atcgtaggtg tctgggtgaa cagttiattc ctggcatcca 540
ctaaatataa tggagcccge tttttaaget ggcatccaga aaaaaaaaga atcccagcac 600
caaaatattg ttttcttcac caaccatcag ttcataggtc cattctctta gecgcaactac 660
agagaacagg ggcacaaaca ggcaaaaaac gggcacaacc tcaatggagt gatgcaacct 720
gecetggagta aatgatgaca caaggcaatt gacccacgeca tgtatctatc tcattttctt 780
acaccttcta ttaccttctg ctcectctetga tttggaaaaa gectgaaaaaa aaggttgaaa 840
ccagttccct gaaattattc ccctacttga ctaataagta tataaagacg gtaggtattg 900
attgtaattc tgtaaatcta tttcttaaac ttcttaaatt ctacttttat agttagtctt 960
ttttttagtt ttaaaacacc aagaacttag tttcgaataa acacacataa actagtaaac 1020
aaa 1023
<210> 61
211> 21
<212> DNA
213> ATLFA
220>
223> 5|9
<400> 61
caaaagctga gctccaccge g 21
<210> 62
211> 44
<212> DNA
213> ANLF5
<2202
223> 5|4
<400> 62
gtttactagt ttatgtgtgt ttattcgaaa ctaagttctt ggtg 44
<210> 63
<211> 8994
<212> DNA
213> AN LFF
220>
223> HJEBIFKL
<400> 63
ctagttctag agcggeegee accgeggtgg agetccaget ttigttecet ttagtgaggg 60
ttaattgcge gettggegta atcatggtca tagetgtttc ctgtgtgaaa ttgttatecg 120
ctcacaattc cacacaacat aggagccgga agcataaagt gtaaagectg gggtgectaa 180
tgagtgaggt aactcacatt aattgcgttg cgctcactge cegetttcca gtcgggaaac 240
ctgtcgtgee agetgecatta atgaatcgge caacgegegg ggagaggegg tttgegtatt 300
gggegetett cegettecte getcactgae tegetgeget cggtegtteg getgeggega 360

[0069]

108



o3l

=

109

CN 102666867 A 69/100 71
gcggtatcag ctcactcaaa ggeggtaata cggttatcca cagaatcagg ggataacgca 420
ggaaagaaca tgtgagcaaa aggccagcaa aaggccagga accgtaaaaa ggecgegttg 480
ctggegtttt tccatagget ccgeccececct gacgagecatc acaaaaatcg acgctcaagt 540
cagaggtgge gaaacccgac aggactataa agataccagg cgtttcccec tggaagcetce 600
ctegtgeget cteetgttece gaccetgecg cttaccggat acctgtecge cttteteect 660
tcgggaageg tggegettte tcatagetca cgetgtaggt atctcagttc ggtgtaggte 720
gttcgetcca agetgggetg tgtgecacgaa ccccecgtte ageccgaceg ctgegectta 780
tccggtaact atcgtcttga gtccaacccg gtaagacacg acttatcgec actggceagea 840
gccactggta acaggattag cagagegagg tatgtaggeg gtgectacaga gttcttgaag 900
tggtggecta actacggeta cactagaagg acagtatttg gtatctgege tctgetgaag 960
ccagttacct tcggaaaaag agttggtagc tcttgatccg gcaaacaaac caccgetggt 1020
ageggtgett tttttgtttg caagcagcag attacgcgeca gaaaaaaagg atctcaagaa 1080
gatcctttga tcttttetac ggggtetgac getcagtgga acgaaaactc acgttaaggg 1140
attttggtca tgagattatc aaaaaggatc ttcacctaga tccitttaaa ttaaaaatga 1200
agttttaaat caatctaaag tatatatgag taaacttggt ctgacagtta ccaatgctta 1260
atcagtgagg cacctatctc agegatctgt ctatttcgtt catccatagt tgecctgacte 1320
ccegtegtgt agataactac gatacgggag ggettaccat ctggecccag tgetgeaatg 1380
ataccgegag acccacgetc accggetcca gatttatcag caataaacca gccagecgga 1440
agggeegage geagaagtgg tcctgeaact ttatccgeet ccatccagte tattaattgt 1500
tgccgggaag ctagagtaag tagttcgeca gltaatagtt tgcgecaacgt tgttgecatt 1560
gctacaggea tegtggtgte acgetegteg ttiggtatgg cttcattcag cteceggttee 1620
caacgatcaa ggcgagttac atgatcccce atgttgtgea aaaaageggt tagectcctte 1680
ggtcecteega tegttgtcag aagtaagttg gecgeagtgt tatcactcat ggttatggea 1740
gcactgecata attctcttac tgtcatgeca tccgtaagat gettttetgt gactggtgag 1800
factcaacca agtcattctg agaatagtgt atgcggegac cgagttgetc ttgeceeggeg 1860
tcaatacggg ataataccge gccacatage agaactttaa aagtgctcat cattggaaaa 1920
cgttcttcgg ggcgaaaact ctcaaggatc ttaccgetgt tgagatccag ttcgatgtaa 1980
cccactcgtg cacccaactg atcttcageca tcttttactt tcaccagegt ttctgggtga 2040
gcaaaaacag gaaggcaaaa tgccgcaaaa aagggaataa gggcgacacg gaaatgttga 2100
atactcatac tcttcctttt tcaatattat tgaagcattt atcagggtta ttgictcatg 2160
agcggataca tatttgaatg tatttagaaa aataaacaaa taggggttcc gegeacattt 2220
ccccgaaaag tgccacctga acgaagcate tgtgettcat tttgtagaac aaaaatgcaa 2280
cgegagageg ctaatttttc aaacaaagaa tctgagctge atttttacag aacagaaatg 2340
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caacgcgaaa gcgctatttt accaacgaag aatctgtget tcattittgt aaaacaaaaa 2400
tgcaacgega gagegcectaat ttttcaaaca aagaatctga getgcatttt tacagaacag 2460
aaatgcaacg cgagagcget attttaccaa caaagaatct atacttcttt tttgttctad 2520
aaaaatgecat cccgagagecg ctatttttct aacaaagcat cttagattac tttttttcte 2580
ctttgtgege tctataatge agtctcttga taactttttg cactgtaggt ccgttaaggt 2640
tagaagaagg ctactttggt gtctattttc tcttccataa aaaaagcctg actccactte 2700
ccgegtttac tgattactag cgaagctgeg ggtgeatttt ttcaagataa aggcatccce 2760
gattatattc tataccgatg tggattgege atactttgtg aacagaaagt gatagegttig 2820
atgattcttc attggtcaga aaattatgaa cggtttcttc tattttgtct ctatatacta 2880
cgtataggaa atgtttacat tttcgtattg ttttcgattc actctatgaa tagttcttac 2940
tacaattttt ttgtctaaag agtaatacta gagataaaca taaaaaatgt agaggtcgag 3000
tttagatgca agttcaagga gcgaaaggtg gatgggtagg ttatataggg atatagcaca 3060
gagatatata gcaaagagat acttttgagc aatgtttgig gaagcggtat tcgcaatatt 3120
ttagtagctc gttacagtcc ggtgegtttt tggttttttg aaagtgegtc ttcagagege 3180
ttttggtttt caaaagcget ctgaagttcc tatactttct agagaatagg aacttcggaa 3240
taggaacttc aaagcgtttc cgaaaacgag cgcttccgaa aatgcaacgc gagctgegea 3300
catacagctc actgttcacg tcgecacctat atctgegtgt tgectgtata tatatataca 3360
tgagaagaac ggcatagtge gtgtttatge ttaaatgecgt acttatatge gtctatttat 3420
gtaggatgaa aggtagtcta gtacctcctg tgatattatc ccattccatg cggggtateg 3480
tatgecttcet tcagcactac cctttagetg ttctatatge tgecactcet caattggatt 3540
agtctcatcc ttcaatgcta tcatttcctt tgatattgga tcatactaag aaaccattat 3600
tatcatgaca ttaacctata aaaataggcg tatcacgagg ccctttcgtc tegegegttt 3660
cggtgatgac ggtgaaaacc tctgacacat gcagctcccg gagacggtca cagettgtct 3720
gtaagcggat gccgggagea gacaageccg tcagggegeg tcagegggtg ttggeggetyg 3780
tcggggetgg cttaactatg cggecatcaga gecagattgta ctgagagtge accatatcga 3840
ctacgtcgta aggecgtttc tgacagagta aaattcttga gggaactttc accattatgg 3900
gaaatgcttc aagaaggtat tgacttaaac tccatcaaat ggtcaggtca ttgagtgttt 3960
tttatttgtt gtattttttt ttttttagag aaaatcctcc aatatcaaat taggaatcgt 4020
agtttcatga ttttctgtta cacctaactt tttgtgtggt gecctectee ttgtcaatat 4080
taatgttaaa gtgcaattct ttttccttat cacgttigage cattagtatc aatttgctta 4140
cetgtattce tttactatce tecetitttet ccttettgat aaatgtatgt agattgegta 4200
tatagtttcg tctaccctat gaacatattc cattttgtaa tttcgtgtcg tttctattat 4260
gaatttcatt tataaagttt atgtacaaat atcataaaaa aagagaatct ttttaagcaa 4320
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ggattttctt aacttcttecg gcgacagecat caccgacttc ggtggtactg ttggaaccac 4380
ctaaatcacc agttctgata cctgcatcca aaaccttttt aactgcatct tcaatggect 4440
taccltette aggecaagttc aatgacaatt tcaacatcat tgcagcagac aagatagtgg 4500
cgatagggtc aaccttattc tttggcaaat ctggagcaga accgtggeat ggttegtaca 4560
aaccaaatge ggtgttettg tctggcaaag aggccaagga cgcagatgge aacaaaccca 4620
aggaacctgg gataacggag gcttcatcgg agatgatatc accaaacatg ttgetggtga 4680
ttataatacc atttaggtgg gttgggttct taactaggat catggcggeca gaatcaatca 4740
attgatgttg aaccttcaat gtagggaatt cgttcttgat ggtttcctce acagttitte 4800
tccataatct tgaagaggcc aaaagattag ctttatccaa ggaccaaata ggcaatggtg 4860
geleatgltyg tagggecatg aaageggeca ttcttgtgat tctttgeact tctggaacgg 4920
tgtattgttc actatcccaa gecgacaccat caccategic ttectttcte ttaccaaagt 4980
aaatacctcc cactaattct ctgacaacaa cgaagtcagt acctttagca aattgtgget 5040
tgattggaga taagtctaaa agagagtcgg atgcaaagtt acatggtctt aagttggegt 5100
acaattgaag ttctttacgg atttttagta aaccttgttc aggtctaaca ctaccggtac 5160
cccatttagg accagccaca gcacctaaca aaacggecatc aaccttcttg gaggettcca 5220
gegectcate tggaagtggg acacctgtag catcgatage agcaccacca attaaatgat 5280
Litcgaaate gaacttgaca ttggaacgaa catcagaaat agctttaaga accttaatgg 5340
cttcggetgt gatttcttga ccaacgtggt cacctggecaa aacgacgatc ttcttagggg 9400
cagacatagg ggcagacatt agaatggtat atccttgaaa tatatatata tattgctgaa 5460
atgtaaaagg taagaaaagt tagaaagtaa gacgattgct aaccacctat tggaaaaaac 5520
aataggtcct taaataatat tgtcaacttc aagtattgtg atgcaagcat ttagtcatga 5580
acgettetet attctatatg aaaagecggt tccggectet caccetttect ttttctecca 5640
atttttcagt tgaaaaaggt atatgcgtca ggcgacctct gaaattaaca aaaaatttcce 5700
aglcatcgaa tttgattctg tgecgatageg cccctgtgtg ttctecgttat gttgaggaaa 5760
aaaataatgg ttgctaagag attcgaactc ttgcatctta cgatacctga gtattcccac 5820
agttaactge ggtcaagata tttcttgaat caggegectt agaccgectcg gccaaacaac 5880
caattacttg ttgagaaata gagtataatt atcctataaa tataacgttt ttgaacacac 5940
atgaacaagg aagtacagga caattgattt tgaagagaat gtggatttig atgtaattgt 6000
tgggattcca tttttaataa ggcaataata ttaggtatgt ggatatacta gaagttctcc 6060
tcgaccgteg atatgeggtg tgaaataccg cacagatgeg taaggagaaa ataccgcatc 6120
aggaaattgt aaacgttaat attttgttaa aattcgcgtt aaatttttgt taaatcagct 6180
cattttttaa ccaataggcc gaaatcggca aaatccctta taaatcaaaa gaatagaccg 6240
agatagggtt gagtgttgtt ccagtttgga acaagagtcc actattaaag aacgtggact 6300
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ccaacgtcaa agggcgaaaa accgtctatc agggcgatgg cccactacgt gaaccatcac 6360
cctaatcaag ttttttgggg tcgaggtgec gtaaagcact aaatcggaac cctaaaggga 6420
geeececgatt tagagettga cggggaaage cggegaacgt ggegagaaag gaagggaaga 6480
aagcgaaagg agegggeget agggegetgg caagtgtage ggtcacgetg cgegtaacca 6540
ccacaccege cgegettaat gegecgetac agggegegte gegecatteg ccattcagge 6600
tgcgecaactg ttgggaaggg cgatcggtge gggectette getattacge cagetggega 6660
aagggggatg tgctgcaagg cgattaagtt gggtaacgec agggttttce cagtcacgac 6720
gttgtaaaac gacggccagt gagegecgegt aatacgactc actataggge gaattgggta 6780
ccgggeecce cctegaggte gacggtatcg ataagcttga tatcgaattc ctgcagcececg 6840
ggggatcege atgettgeat ttagtcgtge aatgtatgac titaagattt gtgagcagga 6900
agaaaaggga gaatcttcta acgataaacc cttgaaaaac tgggtagact acgctatgtt 6960
gagttgetac gcaggetgea caattacacg agaatgetce cgcctaggat ttaaggctaa 7020
gggacgtgea atgcagacga cagatctaaa tgaccgtgtc ggtgaagtgt tcgccaaact 7080
tttcggttaa cacatgcagt gatgcacgeg cgatggtget aagttacata tatatatata 7140
tatatatata tagccatagt gatgtctaag taacctttat ggtatatitc ttaatgtgga 7200
aagatactag cgcgcgcacc cacacacaag cttcgtcttt tcttgaagaa aagaggaagc 7260
tcgetaaatg ggattccact ttccgttcee tgeccagetga tggaaaaagg ttagtggaac 7320
gatgaagaat aaaaagagag atccactgag gtgaaatttc agctgacagc gagtttcatg 7380
atcgtgatga acaatggtaa cgagttgtgg ctgttgecag ggagggtggt tctcaacttt 7440
raatgtatgg ccaaatcget acttgggttt gttatataac aaagaagaaa taatgaactg 7500
attctettce tecttettgt cectttettaa ttetgttgta attaccttee tttgtaattt 7560
tttttgtaat tattcttctt aataatlccaa acaaacacac atattacaat agctagctga 7620
ggatgaagge attagtttat catggggatc acaaaatttc gttagaagac aaaccaaaac 7680
ccactctgeca gaaaccaaca gacgttgtgg ttagggtgtt gaaaacaaca atttgeggta 7740
ctgacttggg aatatacaaa ggtaagaatc ctgaagtggc agatggcaga atcctgggtce 7800
atgagggegt tggegtcatt gaagaagtgg gegaatccgt gacacaattc aaaaaggggg 7860
ataaagtttt aatctcctge gttactaget gtggatcgtg tgattattge aagaagcaac 7920
tgtattcaca ctgtagagac ggtggctgga ttttaggtta catgatcgac ggtgtccaag 7980
ccgaatacgt cagaatacca catgctgaca attcattgta taagatcccg caaactatcg 8040
atgatgaaat tgcagtacta ctgtccgata ttttacctac tggacatgaa attggtgtte 8100
aatatggtaa cgttcaacca ggcgatgctg tagcaattgt aggagcaggt cctgttggaa 8160
tgtcagtttt gttaactget caattttact cgcctagtac cattattgit atcgacatgg 8220
acgaaaaccg tttacaatta gcgaaggagc ttggggccac acacactatt aactccggta 8280
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ctgaaaatgt tgtcgaagct gtgcatcgta tagcagccga aggagtggat gtagcaatag 8340
aagctgttgg tatacccgea acctgggaca tctgtcagga aattgtaaaa cccggegete 8400
atattgccaa cgtgggagtt catggtgtta aggtggactt tgaaattcaa aagttgtgga 8460
ttaagaatct aaccatcacc actggtttgg ttaacactaa tactacccca atgttgatga 8520
aggtagcctc tactgataaa ttgcctttaa agaaaatgat tactcacagg tttgagttag 8580
ctgaaatcga acacgcatat caggttttct tgaatggegc taaagaaaaa gctatgaaga 8640
ttattctatc taatgcaggt gccgectaat taattaagag taagcgaatt tcttatgatt 8700
tatgattttt attattaaat aagttataaa aaaaataagt gtatacaaat tttaaagtga 8760
ctcttaggtt ttaaaacgaa aattcttatt cttgagtaac tctttcctgt aggtcaggtt 8820
gctttctcag gtatagcatg aggtcgetcet tattgaccac acctctaccg gecatgecgag 8880
caaatgcctg caaatcgetec cccatttcac ccaattgtag atatgctaac tccagcaatg 8940
agttgatgaa tctcggtgtg tattttatgt cctcagagga caacacctgt ggta 8994
<210> 64
<211> 753
<212> DNA
913> WEE¥ER2TE (Saccharomyces cerevisiae)
<400> 64
gecatgettge atttagtcegt gcaatgtatg actttaagat ttgtgagcag gaagaaaagg 60
gagaatcttc taacgataaa cccttgaaaa actgggtaga ctacgctatg ttgagttget 120
acgcaggetg cacaattaca cgagaatgct cccgectagg atttaagget aagggacgtg 180
caatgcagac gacagatcta aatgaccgtg tcggtgaagt gttcgecaaa ctitteggtt 240
aacacatgca gtgatgcacg cgcgatggtg ctaagttaca tatatatata tatagccata 300
gtgatgtcta agtaaccttt atggtatatt tcttaatgtg gaaagatact agcgcgegea 360
cccacacaca agettegtet tttcttgaag aaaagaggaa getcgetaaa tgggattcea 420
ctttcegttc cctgecaget gatggaaaaa ggttagtgga acgatgaaga ataaaaagag 480
agatccactg aggtgaaatt tcagctgaca gcgagtttca tgatcgtgat gaacaatggt 540
aacgagttgt ggctgttgec agggagggtg gttctcaact tttaatgtat ggecaaateg 600
ctacttgggt ttgttatata acaaagaaga aataatgaac tgattctctt cctccttett 660
gtcctttett aattetgttg taattacctt cctttgtaat tttttttgta attattcttc 720
ttaataatcc aaacaaacac acatattaca ata 753
<210> 65
211> 316
<212> DNA
<213> mMi¥EERER; (Saccharomyces cerevisiae)
<400> 65
gagtaagcga atttcttatg atttatgatt tttattatta aataagttat aaaaaaaata 60
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agtgtataca aattttaaag tgactcttag gttttaaaac gaaaattctt attcttgagt 120
aactctttee tgtaggtcag gttgetttct caggtatage atgaggtcge tcttattgac 180
cacacctcta ccggecatgee gagcaaatge ctgcaaatcg ctccccattt cacccaattg 240
tagatatgct aactccagca atgagttgat gaatctcggt gtgtatttta tgtcctcaga 300
ggacaacacc tgtggt 316
<210> 66
211> 39
<212> DNA
213> AL
220>
223> {9
<400> 66
cacacatatt acaatagcta gctgaggatg aaagctctg 39
<210> 67
211> 39
<212> DNA
213> ANTFF)
220>
223> 5|4
<400> 87
cagagcttte atcctcaget agetattgta atatgtgtg 39
<210> 68
211> 9491
<212> DNA
213> ANTFF|
<220> N
<223>  FEH) BRI
<400> 68
tcgegegttt cggtgatgac ggtgaaaacc tctgacacat gecagctceccg gagacggtea 60
cagcttgtct gtaageggat gecgggagea gacaagcccg tcagggegeg tcagegggty 120
Ttggegggtg tcggggetgg cttaactatg cggecatcaga geagattgta ctgagagtge 180
accataaatt cccgttttaa gagcttggtg agcgetagga gtcactgeca ggtategttt 240
gaacacggea ttagtcaggg aagtcataac acagtccttt cccgecaattt tctttticta 300
ttactcttgg cctectetag tacactctat atttttttat gectcggtaa tgattttcat 360
tttttttttt cccctagegg atgactcttt ttttttctta gegattggea ttatcacata 420
atgaattata cattatataa agtaalgtga tttcttcgaa gaatatacta aaaaatgagc 480
aggcaagata aacgaaggca aagatgacag agcagaaagc cctagtaaag cgtattacaa 540
atgaaaccaa gattcagatt gcgatctctt taaagggtgg tcccctageg atagagcact 600
cgatctteccc agaaaaagag geagaagcag tagcagaaca ggecacacaa tcgcaagtga 660
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ttaacgtcca cacaggtata gggtttctgg accatatgat acatgctctg gccaagceatt 720
ccggetggte getaatcgtt gagtgecattg gtgacttaca catagacgac catcacacca 780
ctgaagactg cgggattget ctcggtcaag ctittaaaga ggccctaclg gegegtggag 840
taaaaaggtt tggatcagga tttgecgeett tggatgagge actttccaga geggtggtag 900
atctttegaa caggecgtac gecagttgtecg aacttggttt gcaaagggag aaagtaggag 960
atctctcttg cgagatgatc ccgecattttc ttgaaagett tgcagagget agcagaatta 1020
ccetecacgt tgattgtetg cgaggcaaga atgatcatca ccgtagtgag agtgegttca 1080
aggetettge ggttgecata agagaageca cctcgeccaa tggtaccaac gatgttecct 1140
ccaccaaagg tgttcttatg tagtgacacc gattatttaa agctgcagca tacgatatat 1200
atacatgtgt atatatgtat acctatgaat gtcagtaagt atgtatacga acagtatgat 1260
actgaagatg acaaggtaat gcatcattct atacgtgtca ttctgaacga ggcgegettt 1320
cetrttttet ttttgetttt tetitttttt tectettgaac tcgacggatc tatgeggtgt 1380
gaaataccgc acagatgegt aaggagaaaa taccgcatca ggaaattgta aacgttaata 1440
tittgttaaa attcgegtta aatttttgtt aaatcagctc attttttaac caataggceceg 1500
aaatcggecaa aatcccttat aaatcaaaag aatagaccga gatagggttg agtgttgttc 1560
cagtttggaa caagagtcca ctattaaaga acgtggactc caacgtcaaa gggcgaaaaa 1620
ccgtetatca gggcgatgge ccactacgtg aaccatcacc ctaatcaagt tttttggggt 1680
cgaggtgeeg taaagcacta aatcggaacc ctaaagggag cccccgattt agagettgac 1740
ggggaaagcee ggcgaacgtg gegagaaagg aagggaagaa agcgaaagga gegggegeta 1800
gggegetgge aagtgtageg gtcacgetge gegtaaccac cacacccgee gegettaatg 1860
cgeecgetaca gggegegteg cgecattege cattcagget gegecaactgt tgggaaggge 1920
gatcggtgeg ggectctteg ctattacgee agetggegaa agggggatgt getgeaagge 1980
gattaagttg ggtaacgcca gggttttcce agtcacgacg ttgtaaaacg acggcecagtg 2040
agcgegegta atacgactca ctatagggeg aattgggtac cgggecccee ctegaggteg 2100
acggegegee actggtagag agegactttg tatgecccaa ttgegaaacc cgegatatcc 2160
ttctcgatte tttagtaccc gaccaggaca aggaaaagga ggtcgaaacg tttttgaaga 2220
aacaagagga actacacgga agctctaaag atggcaacca gccagaaact aagaaaatga 2280
agttgatgga tccaactgge accgctgget tgaacaacaa taccagcctt ccaacttctg 2340
taaataacgg cggtacgcca gtgecaccag taccgttace tttcggtata ccteetttce 2400
ccatgtttce aalgecctte atgeccteccaa cggetactat cacaaatcct catcaagetg 2460
acgcaagccc taagaaatga ataacaatac tgacagtact aaataattge ctacttgget 2520
tcacatacgt tgcatacgtc gatatagata ataatgataa tgacagcagg attatcgtaa 2580
tacgtaatag ttgaaaatct caaaaatgtg tgggtcatta cgtaaataat gataggaatg 2640
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ggéttcttct atttttcctt tttccattct agcagececgtc gggaaaacgt ggcatcctcet 2700
ctttcggget caattggagt cacgetgecg tgageatcect ctetttccat atctaacaac 2760
tgagcacgta accaatggaa aagcatgagc ttagcgttgec tccaaaaaag tattggatgg 2820
ttaataccat ttgtctgttc tcttctgact ttgactcctc aaaaaaaaaa aatctacaat 2880
caacagatcg cttcaattac gccctcacaa aaactttttt ccttcttctt cgecccacgtt 2940
aaattttatc cctcatgttg tctaacggat ttctgcactt gatttattat aaaaagacaa 3000
agacataata cttctctatc aatttcagtt attgttcttc cttgegttat tcttctgttc 3060
ttetttttet tttgtcatat ataaccataa ccaagtaata catattcaaa ctagtatgac 3120
tgacaaaaaa actcttaaag acttaagaaa tcgtagttct gtitacgatt caatggttaa 3180
alcacctaat cgtgetatgt tgcgtgecaac tggtatgecaa gatgaagact ttgaaaaacc 3240
tatcgteggt gtcatttecaa cttgggetga aaacacacct tgtaatatcc acttacatga 3300
ctttggtaaa ctagccaaag tcggtgttaa ggaagciggt gecttggecag ttcagttcgg 3360
aacaatcacg gtttctgatg gaatcgccat gggaacccaa ggaatgegtt tctccttgac 3420
atctcgtgat attattgcag attctattga agcagccatg ggaggtcata atgeggatge 3480
ttttgtagece attggeggtt gtgataaaaa catgcccggt tctgttatcg ctatggetaa 3540
catggatatc ccagccattt tigcltacgg cggaacaatt gcacctggta atttagacgg 3600
cagagatatc gatttagtet ctgtetttga aggtgtcgge cattggaacc acggegatat 3660
gaccaaagaa gaagttaaag ctttggaatg taatgcttgt cccggicctg gaggetgegeg 3720
tggtatgtat actgctaaca caatggegac agctattgaa gttttgggac ttagecttce 3780
gggttecatet tctcaccegg ctgaatcege agaaaagaaa gcagatattg aagaagetgg 3840
tcgegetgtt gtcaaaatge tcgaaatggg cttaaaacct tctgacattt taacgegtga 3900
agcttttgaa gatgctatta ctgtaactat ggetctggga ggttcaacca actcaaccct 3960
tcacctctta gectattgece atgetgetaa tgtggaattg acacttgatg atttcaatac 4020
tttccaagaa aaagttcctc atttggetga tttgaaacct tctggtcaat atgtattcca 4080
agacctttac aaggtcggag gggtaccagc agttatgaaa tatctcctta aaaatggctt 4140
ccttcatggt gaccgtatca cttgtactgg caaaacagtc getgaaaatt tgaaggettt 4200
tgatgattta acacctggtc aaaaggttat tatgccgctt gaaaatccta aacgtgaaga 4260
tggtecgete attattctce atggtaactt ggetccagac ggtgecgttg ccaaagtttce 4320
tggtgtaaaa gtgegtcgte atgteggtee tgetaaggtc tttaattctg aagaagaage 4380
cattgaagct gtcttgaatg atgatattgt tgatggtgat gttgttgtcg tacgttttgt 4440
aggaccaaag ggcggtcctg gtatgectga aatgetttce ctitcatcaa tgattgttgg 4500
taaagggcaa ggtgaaaaag ttgcccttct gacagatgge cgettctcag gtggtactta 4560
tggtettgte gtgggtcata tcgetectga agcacaagat ggeggtecaa tegectacct 4620
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gcaaacagga gacatagtca ctattgacca agacactaag gaattacact ttgatatctc 4680
cgatgaagag ttaaaacatc gtcaagagac cattgaattg ccaccgctct attcacgegg 4740
tatccttggt aaatatgetc acatcgtttc gtctgettct aggggageeg taacagactt 4800
ttggaagcct gaagaaactg gcaaaaaatg ttgtcctggt tgetgtggtt aagcggeege 4860
gttaattcaa attaattgat atagtttttt aatgagtatt gaatctgtit agaaataatg 4920
gaatattatt tttatttatt tatttatatt attggtcgge tcttttcttc tgaaggtcaa 4980
tgacaaaatg atatgaagga aataatgatt tctaaaattt tacaacgtaa gatattttta 5040
caaaagccta getcatcttt tgtcatgecac tattttactec acgettgaaa ttaacggcca 5100
gtccactgeg gagtcatttc aaagtcatcc taatcgatct atcgtttttig atagetcatt 5160
ttggagtteg cgattgtctt ctgttattca caactgtttt aatttttatt tcattctgga 5220
actcttcgag ttctttgtaa agtctttcat agtagecttac tttatcctcc aacatattta 5280
acttcatgtc aatttcgget cttaaatttt ccacatcatc aagttcaaca tcatctttta 5340
acttgaattt attctctagc tcttccaacc aagcctcatt getccttgat ttactggtga 5400
aaagtgatac actttgegeg caatccaggt caaaactttc ctgcaaagaa ttcaccaatt 5460
tctecgacate atagtacaat ttgttttgtt ctcccatcac aatttaatat acctgatgga 5520
ttcttatgaa gecgetgggta atggacgtgt cactctactt cgecttttte cctacteett 5580
ttagtacgga agacaatgct aataaataag agggtaataa taatattatt aatcggcaaa 5640
aaagattaaa cgccaagegt ttaattatca gaaagcaaac gtcgtaccaa tccttgaatg 5700
cttcecaatt gtatattaag agtcatcaca gcaacatatt cttgttatta aattaattat 5760
tattgatttt tgatattgta taaaaaaacc aaatatgtat aaaaaaagtg aataaaaaat 5820
accaagtatg gagaaatata ttagaagtct atacgttaaa ccaccgcggt ggagctccag 5880
cttttgttce ctttagtgag ggttaattge gegettggeg taatcatggt catagetgtt 5940
tcctgtgtga aattgttate cgectcacaat tccacacaac ataggagccg gaagcataaa 6000
gtgtaaagcc tgggegtgeet aatgagtgag gtaactcaca ttaattgegt tgegetcact 6060
gcecegettte cagtcgggaa acctgtegtg ccagetgeat taatgaatcg geccaacgege 6120
gggegagagge ggtttgegta ttgggegete ttcegettee tecgetcactg actegetgeg 6180
ctcggtegtt cggetgegge gageggtatc agetcactca aaggeggtaa tacggttatce 6240
cacagaatca ggggataacg caggaaagaa catgtgagca aaaggccagc aaaaggccag 6300
gaaccgtaaa aaggccgegt tgetggegtt tttccatagg ctcegececee ctgacgagea 6360
tcacaaaaat cgacgctcaa gtcagaggtg gcgaaacccg acaggactat aaagatacca 6420
ggegtttece cectggaaget cecctegtgeg cteteetgtt cegaccetge cgettacegg 6480
atacctgtce gectttctee cttcgggaag cgtggegett tctcataget cacgetgtag 6540
gtatctcagt tcggtgtagg tcgttcgete caagetggge tgtgtgecacg aacccccecgt 6600
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tcagcccgac cgetgegect tatccggtaa ctatcgtctt gagtccaacc cggtaagaca 6660
cgacttatcg ccactggcag cagccactgg taacaggatt agcagagcga ggtatgtagg 6720
cggtgetaca gagttcttga agtggtggee taactacgge tacactagaa ggacagtatt 6780
tggtatctge getctgetga agecagttac cttcggaaaa agagttggta getcttgate 6840
cggcaaacaa accacégctg gtagcggtgg tttttttgtt tgcaagcaéc agattacgcg 6900
cagaaaaaaa ggatctcaag aagatccttt gatcttttct acggggtctg acgctcagtg 6960
gaacgaaaac tcacgttaag ggattttggt catgagatta tcaaaaagga tcttcaccta 7020
gatcctttta aattaaaaat gaagttttaa atcaatctaa agtatatatg agtaaacttg 7080
gtctgacagt taccaatgct taatcagtga ggcacctatc tcagcgatct gtctattteg 7140
ttcatccata gttgectgac tcccegtegt gtagataact acgatacggg agggettacce 7200
atctggeecee agtgetgeaa tgataccgeg agacccacge tcaccggetc cagatttatce 7260
agcaataaac cagccagecg gaagggccéa gegeagaagt ggtectgeaa ctttateege 7320
ctccatccag tctattaatt gttgccggga agectagagta agtagttcge cagttaatag 7380
tttgegecaac gttgttgeca ttgetacagg catcgtggtg tcacgetegt cgtttggtat 7440
ggcettcatte agetceggtt cccaacgatc aaggegagtt acatgatcce ccatgttgtg 7500
caaaaaagcg gttagctcct tcggtcctece gatcgttgtc agaagtaagt tggeccgeagt 7560
gttatcactc atggttatgg cagcactgea taattctctt actgtcatge catccgtaag 7620
atgettttct gtgactggtg agtactcaac caagtcattc tgagaatagt gtatgeggeg 7680
accgagttge tcttgecegg cgtcaatacg ggataatacc gegecacata gecagaacttt 7740
aaaagtgcetce atcattggaa aacgttcttc ggggecgaaaa ctctcaagga tcttaccget 7800
gttgagatcc agttcgatgt aacccactcg tgcacccaac tgatcttcag catcttttac 7860
tttcaccage gtttctgggt gagcaaaaac aggaaggraa aatgccgcaa aaaagggaat 7920
aagggegaca cggaaatgtt gaatactcat actcttcctt tttcaatatt attgaagcat 7980
ttatcagggt tattgtctca tgagcggata catatttgaa tgtatttaga aaaataaaca 8040
aataggggtt ccgegeacat ttccccgaaa agtgeccacct gaacgaagea tctgtgette 8100
attttgtaga acaaaaatgc aacgcgagag cgctaatttt tcaaacaaag aatctgagcet 8160
gcatttttac agaacagaaa tgcaacgcga aagcgctatt ttaccaacga agaatctgtg 8220
cttcattttt gtaaaacaaa aatgcaacgc gagagcgcta atttttcaaa caaagaatct 8280
gagctgecatt tttacagaac agaaatgcaa cgcgagageg ctattttacc aacaaagaat 8340
ctatactict tttttgtict acaaaaatgc atcccgagag cgctattttt ctaacaaagc 8400
atcttagatt actttttttc tcctttgtge getctataat gecagtctett gataactttt 8460
tgcactgtag gtccgttaag gttagaagaa ggctactttg gtgtcetattt tctcttccat 8520
aaaaaaagcc tgactccact tcccgegttt actgattact agcgaagetg cgggtgeatt 8580
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ttttcaagat aaaggcatcc ccgattatat tctataccga tgtggattgec gcatactttg 8640
tgaacagaaa gtgatagcgt tgatgattct tcattggtca gaaaattatg aacggtttict 8700
tctattttgt ctctatatac tacgtatagg aaatgtttac attttcgtat tgttttcgat 8760
tcactctatg aatagttctt actacaattt ttttgtctaa agagtaatac tagagataaa 8820
cataaaaaat gtagaggtcg agtttagatg caagttcaag gagcgaaagg tggatgggta 8880
ggttatatag ggatatagca cagagatata tagcaaagag atacttttga gcaatgtttg 8940
tggaageggt attcgcaata ttttagtage tcgttacagt ccggtgegtt tttggttitt 9000
tgaaagtgeg tcttcagage gettttggtt ttcaaaageg ctctgaagtt cctatacttt 9060
ctagagaata ggaacttcgg aataggaact tcaaagcgit tccgaaaacg agecgcttceg 9120
aaaatgcaac gcgagetgeg cacatacagc tcactgttca cgtcgecacct atatctgegt 9180
gttgectgta tatatatata catgagaaga acggcatagt gegtgtttat gettaaatge 9240
gtacttatat gcgtctattt atgtaggatg aaaggtagtc tagtacctcc tgtgatatta 9300
tccecattcca tgeggggtat cgtatgette cttcagecact accctttage tgttctatat 9360
gctgecacte ctcaattgga ttagtctcat ccttcaatge tatcatttce tttgatattg 9420
gatcatctaa gaaaccatta ttatcatgac attaacctat aaaaataggc gtatcacgag 9480
gecetttegt c 9491
210> 69
211> 1000
<212> DNA
213> PEEPERERE (Saccharymoces cerevisiae)
<400> 69
gttaattcaa attaattgat atagtttttt aatgagtatt gaatctgttt agaaataatg 60
gaatattatt tttatttatt tatttatatt attggtcgge tcttitctic tgaaggtcaa 120
tgacaaaatg atatgaagga aataatgatt tctaaaattt tacaacgtaa gatattttta 180
caaaagccta getcatettt tgtcatgeac tattttactc acgecttgaaa ttaacggeca 240
gtccactgeg gagtcatttc aaagtcatcc taatcgatct atcgttttig atagctcatt 300
ttggagttcg cgattgtett ctgttattca caactgtttt aatttttatt tcattctgga 360
actcttcgag ttctttgtaa agtctttcat agtagcttac tttatcctcc aacatattta 420
acttcatgtc aatttcgget cttaaatttt ccacatcatc aagttcaaca tcatctttta 480
acttgaattt attctctage tcttccaacc aagcctcatt gectcecttgat ttactggtga 540
aaagtgatac actttgcgeg caatccaggt caaaactttc ctgcaaagaa ttcaccaatt 600
tctcgacatc atagtacaat ttgttttgtt ctcccatcac aatttaatat acctgatgga 660
ttcttatgaa gecgetgggta atggacgtgt cactctactt cgecttttte cctactcett 720
ttagtacgga agacaatgct aataaataag agggtaataa taatattatt aatcggcaaa 780
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119



CN 102666867 A

F

¢l

=

80/100 7T

[0081]

aaagattaaa cgccaagcgt ttaattatca gaaagcaaac gtcgtaccaa tccttgaatg
cttcccaatt gtatattaag agtcatcaca gcaacatatt cttgttatta aattaattat

tattgatttt tgatattgta taaaaaaacc aaatatgtat aaaaaaagig aataaaaaat

accaagtatg gagaaatata ttagaagtct atacgttaaa

210>
211>
212>
213>

400>

70
760
PRT

KA T (Escherichia coli)

70

Met Ser Glu Leu
1

Lys Gly

Asn Tyr

Glu Ala
50

Glu Asn
65

Thr Ile

Ile Val

Phe Gly

Glu Leu
130

His Asn

145

Arg Lys

Arg Ile

Leu Met

Asp
Thr
35

Thr
Arg
Thr
Gly
Gly
115
Asp
Gln
Ser

Ile

Lys
195

Trp
20
Pro

Thr

Thr

Leu
100

Tle

Pro

Gly

Gly

Gly

180

Asp

Asn
5
Gln
Tyr
Thr
His
His
85
Gln
Lys
Met
Val
Val
165

Asp

Lys

Glu

Asn

Glu

Leu

Ala

70

Asp

Thr

Met

Ile

Phe

150

Leu

Tyr

Leu

Lys Leu Ala

Glu

Gly

Trp

55

Pro

Ala

Glu

Ile

Lys

135

Asp

Thr

Arg

Ala

Val

Asp

40

Val

Gly

Ala

Glu

120

Lys

Val

Gly

Arg

Gln
200

Asn

25

Glu

Lys

Asp

Tyr

Pro

105

Gly

Ile

Tyr

Leu

Val

185

Phe

Thr

10

Val

Ser

Val

Fhe

Ile

90

Leu

Ser

Phe

Thr

Pro

170

Ala

Thr

120

Ala

Arg

Phe

Met

Asp

Asn

Lys

Cys

Thr

Pro

155

Asp

Leu

Ser

Trp

Asp

Leu

Glu

Thr

Lys

Arg

Lys

Glu

140

Asp

Ala

Tyr

Leu

Glu

Phe

Ala

45

Gly

Ala

Gln

Ala

Ala

125

Tyr

Ile

Tyr

Gly

Gln
205

Gly

Ile

Gly

Val

Val

Leu

Leu

110

Tyr

Arg

Leu

Gly

Ile

190

Ala

Phe

15

Gln

Ala

Lys

Ala

Glu

95

Ile

Asn

Lys

Arg

Arg

175

Asp

Asp

Thr

Lys

Thr

Leu

Ser

Lys

Pro

Arg

Thr

Cys

160

Gly

Tyr

Leu

840
900
960
1000
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Glu
Ala
225
Tyr
Gln
Ala
Glu
Met
305
Thr
Glu
Asn
Glu
Lys
385
Glu
Ile

Phe

Gly

Asn

210

Glu

Gly

Trp

Ala

Arg

290

Val

Pro

Ser

Ser

Pro

370

Lys

Asn

Ala

Gly

Gly
450

Gly
Gln
Tyr
Thr
Met
275
Asp
Asp
Glu
Ile
Phe
355
Asn
Phe
Asp
Cys
Ala

435

Val

Val

His

Asp

Tyr

260

Ser

Leu

His

Tyr

Gly

340

Arg

Met

Ala

Asp

Cys

420

Arg

Asp

Asn

Arg

Tle

245

Phe

Phe

Lys

Leu

Asp

325

Gly

Phe

Thr

Ala

Leu

405

Val

Ala

Glu

Leu

Ala

230

Ser

Gly

Gly

Ala

Val

310

Glu

Met

Leu

Ile

Lys

390

Met

Ser

Asn

Lys

Glu Gln Thr Ile

215

Leu

Gly

Tyr

Arg

Gly

295

Met

Leu

Gly

Asn

Leu

375

Val

Arg

Pro

Leu

Leu
455

Gly

Pro

Leu

Thr

280

Lys

Lys

Phe

Leu

Thr

360

Trp

Ser

Pro

Met

Ala

440

Lys

Gln Met

Ala Thr
250

Ala Ala
265

Ser Thr

Ile Thr

Leu Arg

Ser Gly
330

Asp Gly
345

Leu Tyr

Ser Glu

Ile Asp

Asp Phe

410

Tle Val
425

Lys Thr

Met Gln

121

Arg

Lys

235

Asn

Val

Phe

Glu

Met

315

Asp

Arg

Thr

Lys

Thr

395

Asn

Gly

Met

Val

Leu

220

Glu

Ala

Lys

Leu

Gln

300

Val

Pro

Thr

Met

Leu

380

Ser

Asn

Lys

Leu

Gly
460

Arg Glu Glu

Met Ala Ala

Gln

Ser

Asp

285

Glu

Arg

Ile

Leu

Gly

366

Pro

Ser

Asp

Gln

Tyr

445

Pro

Glu

Gln

270

Val

Ala

Phe

Trp

Val

350

Pro

Leu

Leu

Asp

Met

430

Ala

Lys

Ala

265

Asn

Tyr

Gln

Leu

Ala

336

Thr

Ser

Asn

Gln

Tyr

415

Gln

Ile

Ser

Ile

Lys

240

Ile

Gly

Ile

Glu

Arg

320

Thr

Lys

Pro

Phe

Tyr

400

Ala

Phe

Asn

Glu
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Pro
465
Asp
Tle
Ala
Gly
Val
545
Glu
Leu
His
Ser
Arg
625
Asp
Phe
Asn
Leu
His
705

Glu

Ile

His

Tle

Leu

Leu

530

Lys

Gly

Ala

Thr

Asn

61

Ala

Gln

Ala

Ala

Met

690

Leu

Asn

Lys

Phe

His

His

915

Ser

Pro

Glu

Val

Tyr

595

Val

Gly

Lys

Tyr

Leu

675

Asp

Asn

Pro

Gly

Met

Tyr

500

Asp

Val

Ile

Tyr

Asp

580

Arg

Val

Ala

Gly

Ala

660

Gly

Gly

Val

Glu

Asp

Asp

485

Met

Arg

Ala

Arg

Pro

969

Leu

Asp

Tyr

Pro

Ala

645

Lys

Lys

Tyr

Asn

Lys
725

Val

470

Trp

His

Asp

Ala

Asp

250

Gln

Val

Gly

Phe

630

Val

Asp

Asp

Phe

Val

710

Tyr

Leu Asn Tyr Asp

Leu
Asp
Val
Asp
535
Glu
Phe
Glu
Ile
Lys
615
Gly
Ala
Gly
Asp
His
695

Met

Pro

Ala

Lys

Ile

520

Ser

Asp

Gly

Arg

Pro

600

Lys

Pro

Ser

Ile

Glu

680

His

Asn

Gln

Lys Gln
490

Tyr Ser
505

Arg Thr

Leu Ser

Gly Leu

Asn Asn

970

Phe Met
585

Thr Gln

Thr Gly

Gly Ala

Leu Thr

650

Ser Tyr

665

Val Arg

Glu Ala

Arg Glu

Leu Thr
730

122

Glu

475

Tyr

Tyr

Met

Ala

Ala

565

Asp

Lys

Ser

Asn

Asn

635

Ser

Thr

Lys

Ser

Met

715

Tle

Val

Ile

Glu

Ala

Ile

540

Ile

Pro

Lys

Val

Thr

620

Pro

Val

Phe

Thr

Ile

700

Leu

Arg

Met

Thr

Ala

Cys

525

Lys

Asp

Arg

Ile

Leu

605

Pro

Met

Ala

Ser

Asn

685

Glu

Leu

Val

Glu

Ala

Ser

510

Gly

Tyr

Phe

Val

Gln

590

Thr

Asp

His

Lys

Ile

670

Leu

Gly

Asp

Ser

Arg

Leu

495

Leu

Ile

Ala

Glu

Asp

875

Lys

Ile

Gly

Gly

Leu

655

Val

Ala

Gly

Ala

Gly
735

Met

480

Asn

Met

Ala

Lys

Ile

Asp

Leu

Thr

Arg

Arg

640

Pro

Pro

Gly

Gln

Met

720

Tyr
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Ala Val Arg Phe Asn Ser Leu Thr Lys Glu Gln Gln Gln Asp Val Ile
740 745 750
Thr Arg Thr Phe Thr Gln Ser Met
755 760
210> 71
211> 2283
<212> DNA
213> KH#HE (Escherichia coli)
400> 71
atgtccgage ttaatgaaaa gttagccaca gectgggaag gttitaccaa aggtgactgg 60
cagaatgaag taaacgtccg tgacttcatt cagaaaaact acactccgta cgagggtgac 120
gagtccttce tggetggege tactgaageg accaccacce tgtgggacaa agtaatggaa 180
ggcgttaaac tggaaaaccg cactcacgeg ccagttgact ttgacaccge tgttgettee 240
accatcacct ctcacgacgc tggctacatc aacaagcagc ttgagaaaat cgttggtctg 300
cagactgaag ctccgectgaa acgtgetett atcccgttecg gtggtatcaa aatgatcgaa 360
ggttcctgea aagegtacaa ccgegaactg gatccgatga tcaaaaaaat cttcactgaa 420
taccgtaaaa ctcacaacca gggcgtgttc gacgtttaca ctccggacat cctgegttge 480
cgtaaatctg gtgttctgac cggtetgeca gatgecatatg gecgtggeeg tatcateggt 540
gactaccgte gegttgeget gtacggtatc gactacctga tgaaagacaa actggcacag 600
ttcacttcte tgcaggetga tctggaaaac ggegtaaacc tggaacagac tatccgtetg 660
cgcgaagaaa tcgetgaaca geaccgeget ctgggtcaga tgaaagaaat ggectgegaaa 720
tacggctacg acatctctgg tccggetacc aacgetcagg aagctatcca gtggacttac 780
ttcggetace tggetgetgt taagtctcag aacggtgetg caatgtecctt cggtegtace 840
tccaccttee tggatgtgta catcgaacgt gacctgaaag ctggcaagat caccgaacaa 900
gaagcgecagg aaatggttga ccacctggtc atgaaactgec gtatggttcg cttcetgegt 960
actccggaat acgatgaact gttctctgge gacccgatct gggcaaccga atctatcggt 1020
ggtatgggee tcgacggteg tacccfggtt accaaaaaca gcttccgttt cctgaacacc 1080
ctgtacacca tgggtcegtc tccggaaccg aacatgacca ttctgtggtc tgaaaaactg 1140
ccgetgaact tcaagaaatt cgecgetaaa gtgtccatcg acacctctic tetgeagtat 1200
gagaacgatg acctgatgcg tccggacttc aacaacgatg actacgctat tgcttgetge 1260
gtaagcccga tgatcgttgg taaacaaatg cagttcttcg gtgegegtge aaacctggeg 1320
aaaaccatgc tgtacgcaat caacggcgge gttgacgaaa aactgaaaat gcaggttggt 1380
ccgaagtctg aaccgatcaa aggecgatgtc ctgaactatg atgaagtgat ggagecgeatg 1440
gatcacttca tggactggct ggctaaacag tacatcactg cactgaacat catccactac 1500
[0084]
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atgcacgaca agtacagcta cgaagcctct ctgatggege tgecacgaccg tgacgttatce 1560
cgcaccatgg cgtgtggtat cgetggtetg tcegttgetg ctgactcecet gtetgeaate 1620
aaatatgcga aagttaaacc gattcgtgac gaagacggtc tggctatcga cttcgaaatc 1680
gaaggcgaat acccgcagtt tggtaacaat gatccgegtg tagatgacct ggetgttgac 1740
ctggtagaac gtttcatgaa gaaaattcag aaactgcaca cctaccgtga cgctatccceg 1800
actcagtctg ttctgaccat cacttctaac gttgtgtatg gtaagaaaac gggtaacacc 1860
ccagacggtc gtcgtgetgg cgegecgtte ggaccgggtg ctaacccgat gcacggtcegt 1920
gaccagaaag gtgcagtagec ctctctgact tccgttgeta aactgeegtt tgettacget 1980
aaagatggta tctcctacac cttctctate gttccgaacg cactgggtaa agacgacgaa 2040
gttegtaaga ccaacctgge tggtcetgatg gatggttact tccaccacga agcatccatc 2100
gaaggtggtc agcacctgaa cgttaacgtg atgaaccgtg aaatgetget cgacgcgatg 2160
gaaaacccgg aaaaatatcc gcagctgacce atlccegtgtat ctggetacge agtacgtttce 2220
aactcgetga ctaaagaaca gcagcaggac gttattactc gtaccttcac tcaatctatg 2280
taa 2283
210> 72
211> 244
<212> PRT
213> KFH#FHE (Escherichia coli)
400> 72
Met Ala Glu Met Lys Asn Leu Lys Ile Glu Val Val Arg Tyr Asn Pro
1 5 10 15
Glu Val Asp Thr Ala Pro His Ser Ala Phe Tyr Glu Val Pro Tyr Asp

20 29 30
Ala Thr Thr Ser Leu Leu Asp Ala Leu Gly Tyr Ile Lys Asp Asn Leu
35 40 45
Ala Pro Asp Leu Ser Tyr Arg Trp Ser Cys Arg Met Ala Ile Cys Gly
50 55 60
Ser Cys Gly Met Met Val Asn Asn Val Pro Lys Leu Ala Cys Lys Thr
65 70 75 80
Phe Leu Arg Asp Tyr Thr Asp Gly Met Lys Val Glu Ala Leu Ala Asn
85 90 95
Phe Pro Ile Glu Arg Asp Leu Val Val Asp Met Thr His Phe Ile Glu
100 105 110
Ser Leu Glu Ala Ile Lys Pro Tyr Ile Ile Gly Asn Ser Arg Thr Ala
115 120 125

[0085]
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Asp Gln Gly Thr Asn Ile Gln Thr Pro Ala Gln Met Ala Lys Tyr His
130 135 140
Gln Phe Ser Gly Cys Ile Asn Cys Gly Leu Cys Tyr Ala Ala Cys Pro
145 150 155 160
Gln Phe Gly Leu Asn Pro Glu Phe Ile Gly Pro Ala Ala Ile Thr Leu
165 170 175
Ala His Arg Tyr Asn Glu Asp Ser Arg Asp His Gly Lys Lys Glu Arg
180 185 190
Met Ala Gln Leu Asn Ser Gln Asn Gly Val Trp Ser Cys Thr Phe Val
195 200 205
Gly Tyr Cys Ser Glu Val Cys Pro Lys His Val Asp Pro Ala Ala Ala
210 215 220
Ile Gln Gln Gly Lys Val Glu Ser Ser Lys Asp Phe Leu Ile Ala Thr
225 230 235 240
Leu Lys Pro Arg
210> 173
211> 735
<212> DNA
<213> KM #E (Escherichia coli)
<400> 173
atggctgaga tgaaaaacct gaaaattgag gtggtgceget ataacccgga agtcgatacc 60
gcaccgecata gegeattcta tgaagtgect tatgacgcaa ctacctcatt actggatgeg 120
ctgggetaca tcaaagacaa cctggcaccg gacctgaget accgetggtec ctgecgtatg 180
gegatttgtg gtteetgegg catgatggtt aacaacgtge caaaactgge atgtaaaacc 240
ttcctgegtg attacaccga cggtatgaag gttgaagegt tagctaactt cccgattgaa 300
cgcgatctgg tggtcgatat gacccacttc atcgaaagtc tggaagcgat caaaccgtac 360
atcatcggea actcccgecac cgeggatcag ggtactaaca tccagaccce ggegeagatg 420
gcgaagtatc accagttcte cggttgeate aactgtggtt tgtgctacge cgegtgeeeg 480
cagtttggece tgaacccaga gttcatcggt ccggetgeca ttacgetgge geatcgttat 540
aacgaagata gccgegacca cggtaagaag gagegtatgg cgcagttgaa cagccagaac 600
ggegtatgga getgtacttt cgtgggetac tgetcecgaag tctgeccgaa acacgtegat 660
ccggetgegg ccattcagea gggecaaagta gaaagttcga aagactttct tatcgegacce 720
ctgaaaccac gctaa 735
[0086]
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210> 74

211> 891

<212> PRT

<213> K@+ H#E (Escherichia coli)

<400> 74
Met Ala Val Thr Asn Val Ala Glu Leu Asn Ala Leu Val Glu Arg Val
1 5 10 15

Lys Lys Ala Gln Arg Glu Tyr Ala Ser Phe Thr Gln Glu Gln Val Asp
20 25 30

Lys Ile Phe Arg Ala Ala Ala Leu Ala Ala Ala Asp Ala Arg Ile Pro
35 40 45

Leu Ala Lys Met Ala Val Ala Glu Ser Gly Met Gly Ile Val Glu Asp
50 55 60

Lys Val Ile Lys Asn His Phe Ala Ser Glu Tyr Ile Tyr Asn Ala Tyr
65 70 75 80

Lys Asp Glu Lys Thr Cys Gly Val Leu Ser Glu Asp Asp Thr Phe Gly
85 90 95

Thr Ile Thr Ile Ala Glu Pro Ile Gly Ile Ile Cys Gly Ile Val Pro
100 105 110

Thr Thr Asn Pro Thr Ser Thr Ala Ile Phe Lys Ser Leu lle Ser Leu
115 120 125

Lys Thr Arg Asn Ala Ile Ile Phe Ser Pro His Pro Arg Ala Lys Asp
130 135 140

Ala Thr Asn Lys Ala Ala Asp Ile Val Leu Gln Ala Ala Ile Ala Ala
145 150 155 160

Gly Ala Pro Lys Asp Leu Ile Gly Trp Ile Asp Gln Pro Ser Val Glu
165 170 175

Leu Ser Asn Ala Leu Met His His Pro Asp Ile Asn Leu Ile Leu Ala
180 185 190

Thr Gly Gly Pro Gly Met Val Lys Ala Ala Tyr Ser Ser Gly Lys Pro
195 200 205

Ala Ile Gly Val Gly Ala Gly Asn Thr Pro Val Val Ile Asp Glu Thr
210 215 220

Ala Asp Ile Lys Arg Ala Val Ala Ser Val Leu Met Ser Lys Thr Phe
225 230 235 240

[0087]
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Asp
Ser
Leu
Asn
Ala
305
Gly
Leu
Val
Ser
Phe
385
Ser
Leu
Val
Glu
Gly
465

Arg

Asn

Val

Leu

Gly

290

Glu

Glu

Ser

Glu

Cys

370

Gly

Gln

Thr

Gly

Asn

450

Ser

Ala

Gly

Tyr

Gln

275

Ala

Leu

Val

Pro

Lys

355

Leu

Gln

Gly

Leu

Pro

435

Met

Leu

Leu

Val

Asp

260

Gly

Leu

Ala

Thr

Thr

340

Ala

Tyr

Lys

Gly

Gly

420

Lys

Leu

Pro

Ile

Ile

245

Ala

Lys

Asn

Gly

Val

325

Leu

Glu

Thr

Met

Ile

405

Cys

His

Trp

Ile

Val
485

Cys

Val

Glu

Ala

Phe

310

Val

Ala

Lys

Asp

Lys

390

Gly

Gly

Leu

His

Ala

470

Thr

Ala Ser Glu

Arg

Leu

Ala

295

Ser

Asp

Met

Leu

Gln

375

Thr

Asp

Ser

Ile

Lys

455

Leu

Asp

Glu

Lys

280

Ile

Val

Glu

Tyr

Val

360

Asp

Ala

Leu

Trp

Asn

440

Leu

Asp

Arg

Arg

265

Ala

Val

Pro

Ser

Arg

345

Ala

Asn

Arg

Tyr

Gly

Lys

Pro

Glu

Phe

127

Gln

250

Phe

Val

Gly

Glu

Glu

330

Ala

Met

Gln

Ile

Asn

410

Gly

Lys

Val

Leu
490

Ser

Ala

Gln

Gln

Asn

315

Pro

Lys

Gly

Pro

Leu

395

Phe

Asn

Thr

Ser

Ile

475

Phe

Val

Thr

Asp

Pro

300

Thr

Phe

Asp

Ala

380

Ile

Lys

Ser

Val

Ile

460

Thr

Asn

Val

His

Val

285

Ala

Ala

Phe

Ile

365

Arg

Asn

Leu

Ile

Ala

445

Tyr

Asp

Asn

Val

Gly

270

Ile

Tyr

Ile

His

Glu

350

Gly

Val

Thr

Ala

Ser

430

Lys

Phe

Gly

Gly

Val
255

Gly

Leu

Leu

Glu

335

Asp

His

Ser

Pro

Pro

415

Glu

Arg

Arg

His

Tyr
495

Asp

Tyr

Lys

Ile

Ile

320

Lys

Ala

Thr

Tyr

Ala

400

Ser

Asn

Ala

Arg

Lys

480

Ala
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Asp

Phe

Ala

Gly

245

His

Arg

Ile

Ala

Tyr

625

Asp

His

Ser
705

Val

His

Ala

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

Gly

Asn

Ile

Glu

018

Leu

Ser

Glu

Arg

Val

995

Val

Leu

Pro

Met

Ala

675

His

Ala

His

Leu

Asp
755

Thr

500

Val

Ala

Pro

Thr

Ile

980

Thr

Thr

Thr

Lys

Glu

660

Leu

Glu

Thr

Ser

Ala

740

Asn

Ser

Glu

Asn

Met

His

565

Tyr

Thr

Asp

Pro

Ser

645

Ala

Gln

Gly

Ile

Met

725

Asn

Pro

Val

Ala

Ser

Asp

550

Phe

Lys

Thr

Asp

Asp

630

Leu

Tyr

Ala

Ser

Ala

710

Ala

Ala

Thr

Leu

Asp

Phe

535

Ala

Glu

Phe

Ser

Ala

615

Met

Cys

Val

Leu

Lys

695

Gly

His

Leu

Lys

Lys

Pro

020

Lys

Ala

Glu

Pro

Gly

600

Thr

Ala

Ala

Ser

Lys

680

Asn

Ile

Lys

Leu

Gln
760

Ala

505

Thr

Pro

Lys

Leu

Lys

585

Thr

Gly

Ile

Phe

Val

665

Leu

Pro

Ala

Leu

Ile

745

Thr

128

Ala

Leu

Asp

Ile

Ala

570

Met

Gly

Gln

Val

Gly

650

Leu

Leu

Val

Phe

Gly

730

Cys

Ala

Gly

Ser

Val

Met

565

Leu

Gly

Ser

Lys

Asp

635

Gly

Ala

Lys

Ala

Ala

715

Ser

Asn

Phe

Val

Ile

Ile

540

Trp

Arg

Val

Glu

Tyr

620

Ala

Leu

Ser

Glu

Arg

700

Asn

Gln

Val

Ser

Glu

Val

025

Ile

Val

Phe

Lys

Val

605

Pro

Asn

Asp

Glu

Tyr

685

Glu

Ala

Phe

Ile

Gln
765

Thr

510

Arg

Ala

Met

Met

Ala

590

Thr

Leu

Leu

Ala

Phe

670

Leu

Arg

Phe

His

Arg

750

Tyr

Glu

Lys

Leu

Tyr

Asp

575

Lys

Pro

Ala

Val

Val

655

Ser

Pro

Val

Leu

Ile

735

Tyr

Asp

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

Asn

Arg



CN 102666867 A F 3l % 89/100 Tt
Pro Gln Ala Arg Arg Arg Tyr Ala Glu Ile Ala Asp His Leu Gly Leu
770 775 780
Ser Ala Pro Gly Asp Arg Thr Ala Ala Lys Ile Glu Lys Leu Leu Ala
785 790 795 800
Trp Leu Glu Thr Leu Lys Ala Glu Leu Gly Ile Pro Lys Ser Ile Arg
805 810 815
Glu Ala Gly Val Gln Glu Ala Asp Phe Leu Ala Asn Val Asp Lys Leu
820 825 830
Ser Glu Asp Ala Phe Asp Asp Gln Cys Thr Gly Ala Asn Pro Arg Tyr
835 840 845
Pro Leu Ile Ser Glu Leu Lys Gin Ile Leu Leu Asp Thr Tyr Tyr Gly
850 855 860
Arg Asp Tyr Val Glu Gly Glu Thr Ala Ala Lys Lys Glu Ala Ala Pro
865 870 875 880
Ala Lys Ala Glu Lys Lys Ala Lys Lys Ser Ala
885 890
210> 75
211> 2676
<212> DNA
213> KIF B (Escherichia coli)
<400> 75
atggetgtta ctaatgtcge tgaacttaac gcactcgtag agcgtgtaaa aaaagcccag 60
cgtgaatatg ccagtttcac tcaagagcaa gtagacaaaa tcttccgege cgecgetetg 120
getgetgeag atgetcgaat cccactcgeg aaaatggeeg ttgecgaatc cggeatgggt 180
atcgtcgaag ataaagtgat caaaaaccac tttgcttctg aatatatcta caacgcctat 240
aaagatgaaa aaacctgtgg tgttctgtct gaagacgaca cttttggtac catcactatc 300
gctgaaccaa tcggtattat ttgecggtatc gttccgacca ctaacccgac ttcaactget 360
atcttcaaat cgctgatcag tctgaagacc cgtaacgcca ttatcttctc cccgeaccceg 420
cgtgcaaaag atgccaccaa caaagcgget gatatcgttc tgcaggetge tatcgetgece 480
ggtgcteccga aagatctgat cggetggatc gatcaacctt ctgttgaact gtctaacgea 540
ctgatgcacc acccagacat caacctgatc ctcgegactg gtggtecggg catggttaaa 600
gcegeataca getcecggtaa accagetatc ggtgtaggeg cgggecaacac tccagttgtt 660
atcgatgaaa ctgctgatat caaacgtgca gttgcatctg tactgatgtc caaaaccttc 720
gacaacggeg taatctgtge ttctgaacag tctgttgttg ttgttgactc tgtttatgac 780
[0090]
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CN 102666867 A 90/100 11
gectgtacgtg aacgttttge aacccacgge ggetatetgt tgcagggtaa agagctgaaa 840
gectgttcagg atgttatcct gaaaaacggt gegetgaacg cggectatcgt tggtcageca 900
gecctataaaa ttgetgaact ggeaggettc tctgtaccag aaaacaccaa gattctgatc 960
ggtgaagtga ccgttgttga tgaaagcgaa ccgttcgeac atgaaaaact gtccccgact 1020
ctggecaatgt accgegetaa agatttcgaa gacgeggtag aaaaagcaga gaaactggtt 1080
gctatgggeg gtatcggtca tacctcttge ctgtacactg accaggataa ccaaccggcet 1140
cgegtttett acttecggtca gaaaatgaaa acggegegta tcctgattaa caccccageg 1200
tctcagggtg gtatcggtga cctgtataac ttcaaactcg caccttccet gactetgggt 1260
tgtggttctt ggggtggtaa ctccatctct gaaaacgttg gtccgaaaca ccigatcaac 1320
aagaaaaccg ttgctaageg agctgaaaac atgttgtgge acaaacttcc gaaatctatc 1380
tacttccgee gtggetecet gecaatcgeg ctggatgaag tgattactga tggecacaaa 1440
cgtgegetea tcgtgactga ccgettecectg ttcaacaatg gttatgetga tcagatcact 1500
tcegtactga aagcagcagg cgttgaaact gaagtcttet tcgaagtaga ageggaccceg 1560
accctgagca tcgttcgtaa aggigcagaa ctggcaaact cctlcaaacc agacgtgatt 1620
atcgegetgg gtggtggtte ccecgatggac gecgegaaga teatgltgggt tatgtacgaa 1680
catccggaaa ctcacttcga agagetggeg ctgegelita tggatatccg taaacgtatc 1740
tacaagttcc cgaaaatggg cgtgaaageg aaaatgatcg ctgtcaccac cacttetggt 1800
acaggttctg aagtcactce glttgeggtt gtaactgacg acgectactgg tcagaaatat 1860
ccgetggeag actatgeget gactccggat atggegattg tcgacgecaa cctggttatg 1920
gacatgcecga agtceelglg tgettteggt ggtectggacg cagtaactca cgeccatggaa 1980
gettatgttt ctgtactgge atctgagttc tctgatggte aggectctgea ggecactgaaa 2040
ctgetgaaag aatatctgec agegtcctac cacgaagggt ctaaaaatcc ggtagegegt 2100
gaacgtgttc acagtgecage gactatcgeg ggtatcgegt ttgegaacge cttcectgggt 2160
gtatgtcact caatggcgca caaactgggt tcccagttcc atattccgeca cggtctggea 2220
aacgcectge tgatttgtaa cgttattcge tacaatgcga acgacaaccc gaccaagcag 2280
actgcattca gccagtatga ccgtccgeag getegeegte gttatgetga aattgecgac 2340
cacttgggtc tgagcgcacc gggegaccgt actgetgeta agatcgagaa actgetggea 2400
tggctggaaa cgctgaaage tgaactgggt attccgaaat ctatccgtga agetggegtt 2460
caggaagcag acttcctgge gaacgtggat aaactgtctg aagatgcatt cgatgaccag 2920
tgcaccggeg ctaacccgeg ttacccgetg atctccgage tgaaacagat tctgetggat 2580
acctactacg gtcgtgatta tgtagaaggt gaaactgcag cgaagaaaga agctgetcceg 2640
gctaaagectg agaaaaaagc gaaaaaatcc gecttaa 2676
210> 76
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211> 329
<212> PRT
213> Kg#F8E (Escherichia coli)

<400> 76
Met Lys Leu Ala Val Tyr Ser Thr Lys Gln Tyr Asp Lys Lys Tyr Leu
1 5 10 15

Gln Gln Val Asn Glu Ser Phe Gly Phe Glu Leu Glu Phe Phe Asp Phe
20 25 30

Leu Leu Thr Glu Lys Thr Ala Lys Thr Ala Asn Gly Cys Glu Ala Val
35 40 45

Cys Ile Phe Val Asn Asp Asp Gly Ser Arg Pro Val Leu Glu Glu Leu
50 55 60

Lys Lys His Gly Val Lys Tyr Ile Ala Leu Arg Cys Ala Gly Phe Asn
65 70 75 80

Asn Val Asp Leu Asp Ala Ala Lys Glu Leu Gly Leu Lys Val Val Arg
85 90 95

Val Pro Ala Tyr Asp Pro Glu Ala Val Ala Glu His Ala Ile Gly Met
100 105 110

Met Met Thr Leu Asn Arg Arg Ile His Arg Ala Tyr Gln Arg Thr Arg
115 120 125

Asp Ala Asn Phe Ser Leu Glu Gly Leu Thr Gly Phe Thr Met Tyr Gly
130 135 140

Lys Thr Ala Gly Val Ile Gly Thr Gly Lys Ile Gly Val Ala Met Leu
145 150 155 160

Arg Ile Leu Lys Gly Phe Gly Met Arg Leu Leu Ala Phe Asp Pro Tyr
165 170 175

Pro Ser Ala Ala Ala Leu Glu Leu Gly Val Glu Tyr Val Asp Leu Pro
180 185 190

Thr Leu Phe Ser Glu Ser Asp Val Ile Ser Leu His Cys Pro Leu Thr
195 200 205

Pro Glu Asn Tyr His Leu Leu Asn Glu Ala Ala Phe Glu Gln Met Lys
210 215 220

Asn Gly Val Met Ile Val Asn Thr Ser Arg Gly Ala Leu Ile Asp Ser
225 230 235 240

[0092]
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Gln Ala Ala Ile Glu Ala Leu Lys Asn Gln Lys Ile Gly Ser Leu Gly
245 250 255
Met Asp Val Tyr Glu Asn Glu Arg Asp Leu Phe Phe Glu Asp Lys Ser
260 265 270
Asn Asp Val Ile Gln Asp Asp Val Phe Arg Arg Leu Ser Ala Cys His
275 280 285
Asn Val Leu Phe Thr Gly His Gln Ala Phe Leu Thr Ala Glu Ala Leu
290 295 300
Thr Ser Ile Ser Gln Thr Thr Leu Gln Asn Leu Ser Asn Leu Glu Lys
305 310 315 320
Gly Glu Thr Cys Pro Asn Glu Leu Val
325
210> 77
211> 990
<212> DNA
<213> KM E (Escherichia coli)
400> 77
atgaaactcg ccglitatag cacaaaacag tacgacaaga agtacctgca acaggtgaac 60
gagtcctttg getttgaget ggaatttttt gactttctge tgacggaaaa aaccgctaaa 120
actgccaatg getgegaage ggtatgtatt ttcgtaaacg atgacggeag ccgeecggly 180
ctggaagage tgaaaaagca cggegttaaa tatatcgeec tgegetgtge cggtttcaat 240
aacgtcgacc ttgacgegge aaaagaactg gggctgaaag tagtccgtgt tccagectat 300
gatccagagg ccgttgetga acacgeccatc ggtatgatga tgacgetgaa ccgeegtatt 360
caccgegegt atcagegtac ccgtgatget aacttctetc tggaaggtct gaccggettt 420
actatgtatg gcaaaacgge aggegttatc ggtaccggta aaatcggtgt ggegatgetg 480
cgcattctga aaggttttgg tatgegtctg ctggegticg atccgtatec aagtgeageg 540
gegelggaac tcggtgtgga gtatgtcgat ctgecaacce tgttctctga atcagacgtt 600
atctctectge actgeceget gacaccggaa aactatcatc tgttgaacga agecgecttce 660
gaacagatga aaaatggcgt gatgatcgtc aataccagtc geggtgeatt gattgattct 720
caggcagecaa ttgaagcgect gaaaaatcag aaaattggtt cgttgggtat ggacgtgtat 780
gagaacgaac gcgatctatt ctttgaagat aaatccaacg acgtgatcca ggatgacgta 840
ttccgtegee tgtctgeetg ccacaacgtg ctglttaccg ggecaccagge attcctgaca 900
gcagaagetc tgaccagtat ttctcagact acgectgcaaa acttaagcaa tciggaaaaa 960
ggcgaaacct geccgaacga actggtttaa 990
210> 78
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211> 24
<212> DNA
213> 5|9

<400> 78
tcatcactga taacctgatt ccgg 24

210> 79
211> 26
<212> DNA
213> ANLJP3)

<220>
223> 5|9

400> 79
cgagtcetgtt ttggecagtca ccttaa 26

<210> 80

Q11> 23

<212> DNA
21y ATIFF

<220>
223> 5|9

<400> 8O
gagcgtgacg acgtcaactt cct 23

210> 81

<211> 23

<212> DNA
213> NP5

<220>
223> 5|9

<400> 81
cagttcaatg ctgaaccaca cag 23

<210> 82

211> 23

<212> DNA
213> ANIF%

220>
<223> 3|4

<400> 82
gaaggttgeg cctacactaa gea 23

910> 83

11> 23

<212> DNA
213> AILF%)

220>
223> 5|4

<400> 83
gggageggea agattaaacc agt 23

[0094]
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<210>
211>
212>
213>

220>
223>

<400>

84

23

DNA
ANIFFI

514
84

tggatcacgt aatcagtacc cag

<210>
Q211>
212>
213>

220>
223>

<400>

85
23

DNA
ANILF5

519
85

atccttaact gatcggcatt gcc

210>
211>
212>
213>

<2207
223>

<400>

86

30

DNA
ANLF3)

319
86

ggaattcaca catgaaagct ctggtttatce

<210>
211>
212>
213>

220>
223>

<400>

87

28

DNA
ANLFF

519
87

gcgtccaggg cgtcaaagat caggcagce

210>
2115
212>
213>

220>
223>

<400>

88
30

DNA
NTF5Y

519
88

gacctaggag gtcacacatg aaagctctgg

<2107
L1
212>
213>

[0095]

89
25

DNA
ANILF3

134

23

23

30

28

30
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[0096]

220>
223>

514

<400> 89
cgactctaga ggatccccgg gtacc

<210>
211>
212>
213>

<400>

90
602
PRT

Kt &

90

Met Gln Thr Phe
1

Gly

Ile

Ala

Tyr

65

Asp

Leu

Asn

Ala

Leu

145

Ile

Met

Thr

Leu

Ala

Glu

20

His

Val

Glu

Val

Asp

130

Gln

Leu

Glu

Gly

Arg

Leu

35

Gly

Phe

Val

Leu

Arg

115

Lys

Phe

Val

Gly

Gly
195

Ala

20

Ile

Gly

His

Asp

Trp

100

Arg

Thr

Pro

Asp

Thr

180

Ala

(Escherichia coli)

Gln

5

Ala

Ser

Ser

Asp

Tyr

85

Gly

Phe

Gly

Gln

Asp

165

Leu

Gly

Ala

Ile

Lys

Ala

Thr

70

Phe

Cys

Gly

Phe

Ile

150

Gly

Val

Arg

Asp Leu Ala Ile

Ala

Val

Ala

95

Val

Val

Pro

Gly

His

135

Gln

His

Gln

Val

Ala
Tyr
40

Val
Ala
His
Trp
Met
120
Met
Arg
Val

Ile

Tyr
200

10

Ala Gln
25

Pro Met

Ala Gln

Gly Gly

His Cys
90

Ser Arg
105

Lys Ile

Leu His

Phe Asp

Arg Gly

170

Arg Ala
185

Arg Tyr

135

Val

Ala

Arg

Asp

Asp

75

Pro

Arg

Glu

Thr

Glu

1565

Leu

Asn

Asn

Gly

Asn

Ser

His

60

Trp

Thr

Pro

Arg

Leu

140

His

Val

Ala

Thr

Ala

Pro

His

45

Asp

Leu

Glu

Asp

Thr

125

Phe

Phe

Ala

Val

Asn
2056

Gly

Asn

30

Thr

Ser

Cys

Met

Trp

Gln

Val

Met

Val

190

Gly

Gly

15

Ala

Val

Phe

Glu

Thr

95

Ser

Phe

Thr

Leu

Asn

175

Met

Gly

Ala

Lys

Ala

Glu

Gln

Gln

Val

Ala

Ser

Asp

160

Met

Ala

Ile

25
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[0097]

Val

Arg

225

Gly

Asn

Thr

Asp

Ile

305

Gly

Lys

Pro

Glu

Gly

385

Val

Thr

Val

Trp

Gly

Thr

210

Asp

Ile

Lys

Pro

Lys

290

Ser

Glu

Ala

Thr

Thr

370

Leu

Val

Ala

Glu

Ala

450

Ile

Gly

Met

Leu

Asn

Leu

275

Val

Thr

Lys

Tyr

Ala

355

Arg

His

Phe

Gly

Gln

435

Lys

Tyr

Asp

Glu

Met

Gly

260

Gly

Ser

Pro

Lys

Val

340

His

Ile

Gly

Gly

Asn

420

Arg

Ile

Arg

Gly

Phe

Thr

245

Tyr

Glu

Gln

Arg

Leu

325

Gly

Tyr

Ala

Arg

405

Gly

Leu

Arg

Thr

Met

Val

230

Glu

Arg

Pro

Ala

Gly

310

His

Val

Thr

Gly

Asn

390

Leu

Asn

Lys

Asp

Pro

Gly Met Ala

215

Gln

Gly

Tyr

Lys

Phe

295

Asp

Glu

Asp

Met

Leu

375

Arg

Ala

Glu

Asp

Glu

455

Glu

Tyr

Leu

Asn

280

Trp

Val

Arg

Pro

Gly

360

Phe

Leu

Gly

Ala

Leu

440

Met

Leu

His
Arg
Gln
265
Lys
His
Yal
Leu
Val
345
Gly
Ala
Gly
Glu
Ala
425
Val

Gly

Met

136

Leu

Pro

Gly

250

Asp

Tyr

Glu

Tyr

Pro

330

Lys

Ile

Val

Ser

Gln

410

Ile

Asn

Leu

Gln

Ser

Thr

235

Glu

Tyr

Met

Trp

Leu

315

Phe

Glu

Glu

Gly

Asn

395

Ala

Glu

Gln

Ala

Lys

His

220

Gly

Gly

Gly

Glu

Arg

300

Asp

Ile

Pro

Thr

Glu

380

Ser

Thr

Ala

Asp

Met

460

Thr

Gly

Leu

Gly

Met

Leu

285

Lys

Leu

Cys

Ile

Asp

365

Cys

Leu

Glu

Gln

Gly

445

Glu

Ile

Val

Pro

Ile

Gly

270

Gly

Gly

Arg

Glu

Pro

360

Gln

Scer

Ala

Arg

Ala

430

Gly

Glu

Asp

Pro Leu

Gly Ser
240

Leu Val
255

Pro Glu

Pro Arg

Asn Thr

His Leu

320

Leu Ala
335

Val Arg

Asn Cys

Ser Val

Glu Leu
400

Ala Ala -

415

Ala Gly

Glu Asn

Gly Cys

Lys Leu
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465 470 475 480
Ala Glu Leu Gln Glu Arg Phe Lys Arg Val Arg Ile Thr Asp Thr Ser
485 490 495
Ser Val Phe Asn Thr Asp Leu Leu Tyr Thr 1le Glu Leu Gly His Gly
500 505 510
Leu Asn Val Ala Glu Cys Met Ala His Ser Ala Met Ala Arg Lys Glu
515 520 525
Ser Arg Gly Ala His Gln Arg Leu Asp Glu Gly Cys Thr Glu Arg Asp
530 535 540
Asp Val Asn Phe Leu Lys His Thr Leu Ala Phe Arg Asp Ala Asp Gly
b45 550 555 560
Thr Thr Arg Leu Glu Tyr Ser Asp Val Lys Ile Thr Thr Leu Pro Pro
565 570 h75
Ala Lys Arg Val Tyr Gly Gly Glu Ala Asp Ala Ala Asp Lys Ala Glu
580 585 590
Ala Ala Asn Lys Lys Glu Lys Ala Asn Gly
595 600
<210> 91
211> 1809
<212> DNA
<213> KHg## (Escherichia coli)
<400> 91
gtgcaaacct ttcaagccga tcttgecatt gtaggegecg gtggegeggg attacgtget 60
gcaattgetg ccgegecagge aaatccgaat gcaaaaatcg cactaatctc aaaagtatac 120
ccgatgegta geccataccgt tgetgeagaa gggggeteeg cegetgtege geaggatcat 180
gacagcttcg aatatcactt tcacgataca gtagecgggtg gegactggtit gtgtgageag 240
gatgtcgtgg attatttcgt ccaccactge ccaaccgaaa tgacccaact ggaactgtgg 300
ggatgeccat ggagecgteg cccggatggt agegtcaacg tacgtecgett cggeggeatg 360
aaaatcgage gcacctggtt cgeecgecgat aagaccgget tccatatget gcacacgetg 420
ttccagacct ctctgecaatt cccgeagatc cagegttttg acgaacattt cgtgetggat 480
attctggttg atgatggtca tgttcgegge ctggtageaa tgaacatgat ggaaggcacg 540
ctggtgcaga tccgtgetaa cgegglegtlt atggetactg geggtgeggg tegegtttat 600
cgttacaaca ccaacggegg catcgttacce ggtgacggta tgggtatgge gctaagecac 660
ggegticege tgegtgacat ggaattcgtt cagtatcacc caaccggtct gecaggttee 720
ggtatcctga tgaccgaagg ttgecegeggt gaaggeggta ttctggtcaa caaaaatgge 780
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taccgttatc tgcaagatta cggcatggge ccggaaactc cgetgggega geccgaaaaac 840
aaatatatgg aactgggtcc acgcgacaaa gtctctcagg ccttctggea cgaatggegt 900
aaaggcaaca ccatctccac geecgegtgge gatgtggttt atctcgactt gegtcaccte 960
ggcgagaaaa aactgcatga acgtctgeecg ttcatctgeg aactggegaa agegtacgtt 1020
ggegtcgate cggttaaaga accgaticcg gtacgtccga ccgcacacta caccatggge 1080
ggtatcgaaa ccgatcagaa ctgtgaaacc cgcattaaag gtctgttcge cgtgggtgaa 1140
tgttcctetg ttggtctgea cggtgecaaac cgtctgggtt ctaactcect ggeggaactg 1200
gtggtcttcg geegtetgge cggtgaacaa gegacagage gtgecageaac tgecggtaat 1260
ggcaacgaag cggeaattga agegecaggea getggegttg aacaacgtct gaaagatctg 1320
gttaaccagg atggcggega aaactgggeg aagatccgeg acgaaatggg cctggetatg 1380
gaagaaggcet geggtatcta ccgtacgecg gaactgatge agaaaaccat cgacaagetg 1440
gcagagctge aggaacgett caagegegtg cgecatcaccg acacttccag cgtgttcaac 1500
accgacctge tctacaccat tgaactggge cacggtctga acgttgetga atgtatggeg 1560
cactccgeaa tggeacgtaa agagtcccge ggegegeace agegtetgga cgaaggttge 1620
accgagegtg acgacgtcaa cttcctcaaa cacacccteg ccttecegega tgetgatgge 1680
acgactcgee tggagtacag cgacgtgaag attactacge tgccgecage taaacgegtt 1740
tacggtggeg aagcggatge ageccgataag geggaageag ccaataagaa ggagaaggeg 1800
aatggctga 1809
210> 92
211> 131
212> PRT
213> KJHHH (Escherichia coli)
400> 92
Met Thr Thr Lys Arg Lys Pro Tyr Val Arg Pro Met Thr Ser Thr Trp
1 5 10 15
Trp Lys Lys Leu Pro Phe Tyr Arg Phe Tyr Met Leu Arg Glu Gly Thr

20 25 30
Ala Val Pro Ala Val Trp Phe Ser Ile Glu Leu Ile Phe Gly Leu Phe
35 40 45
Ala Leu Lys Asn Gly Pro Glu Ala Trp Ala Gly Phe Val Asp Phe Leu
50 55 60
Gln Asn Pro Val Ile Val Ile Ile Asn Leu Ile Thr Leu Ala Ala Ala
65 70 75 80
Leu Leu His Thr Lys Thr Trp Phe Glu Leu Ala Pro Lys Ala Ala Asn
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Ile Ile Val Lys Asp Glu Lys Met Gly Pro Glu Pro Ile Ile Lys Ser
100 105 110
Leu Trp Ala Val Thr Val Val Ala Thr Ile Val Ile Leu Phe Val Ala
115 120 125
Leu Tyr Trp
130
210> 93
211> 396
<212> DNA
<213> KM+ ®¥ (Escherichia coli)
400> 93
atgacgacta aacgtaaacc gtatgtacgg ccaatgacgt ccacctggtg gaaaaaattg 60
cegttttate gettttacat gectgegegaa ggecacggegg ttcecggetgt gtggttcage 120
attgaactga ttttcggget gtttgccctg aaaaatggec cggaagectg ggegggatte 180
gtcgactttt tacaaaaccc ggttatcgtg atcattaacc tgatcactct ggecggeaget 240
ctgctgeaca ccaaaacctg gtttgaactg gcaccgaaag cggcecaatat cattgtaaaa 300
gacgaaaaaa tgggaccaga gccaattatc aaaagtctct gggeggtaac tgtggttgee 360
accatcgtaa tcetgtttgt tgeccctgtac tggtaa 396
<210> 94
211> 119
(212> PRT
213> KB (Escherichia coli)
<400> 94
Met Ile Asn Pro Asn Pro Lys Arg Ser Asp Glu Pro Val Phe Trp Gly
1 5 10 15
Leu Phe Gly Ala Gly Gly Met Trp Ser Ala Ile Ile Ala Pro Val Met
20 25 30
Ile Leu Leu Val Gly Ile Leu Leu Pro Leu Gly Leu Phe Pro Gly Asp
35 40 45
Ala Leu Ser Tyr Glu Arg Val Leu Ala Phe Ala Gln Ser Phe Ile Gly
50 55 60

Arg Val Phe Leu Phe Leu Met Ile Val Leu Pro Leu Trp Cys Gly Leu
65 70 75 80
His Arg Met His His Ala Met His Asp Leu Lys Ile His Val Pro Ala

85 90 95
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Gly Lys Trp Val Phe Tyr Gly Leu Ala Ala Ile Leu Thr Val Val Thr
0

10 105

Leu Ile Gly Val Val Thr Ile

<210>
211>
<2125
213>

<400>

atgattaatc caaatccaaa
ggtggtatgt ggagcgccat
ccactggggt tgtttceggg
agcttcattg gtcgecgtatt
céccgtatgc accacgcgat

ttctacggtc tggetgcectat

115

95

360

DNA

KA FE (Escherichia coli)

95

gcgttctgac gaaccggtat

cattgcgcecg gtgatgatcc
tgatgcgetg agctacgage
cctgttcctg atgatcgtte
gcacgatctg aaaatccacg

cctgacagtt gtcacgctga

140

110

tctggggect
tgctggtege
gegttetgge
tgeegetgtg
tacctgecggg

ttggtgtegt

cttecggggcece
tattctgetg
gttcgegeag
gigtggttta
caaatgggtt

tacaatctaa

60
120
180
240
300
360
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