CN 102666866 A

(19) e AR FNE ERFIR =G

*:‘D (12) R BRE | EHIF

T

(10) HIFAHS CN 102666866 A

(43) HIF AT H 2012.09. 12

(21) HIES 201080052242. 5 CIZN 9,04 (2006. 01)
CIZ2N 9/88(2006. 01)

. " CIZN 15/52(2006. 01)
(30) R AR iR CIZN 1,/16(2006. 01)

61/246844 2009. 09. 29 US CI2N 1,21 (2006. 01)

(85) PCTHRIFFH AN E KM EX B
2012. 05. 17

(86) PCTHRIFRYFRIBFETIE
PCT/US2010/050724 2010. 09. 29

(87) PCTHRIFRY AN T £01E
W02011,/041415 EN 2011. 04. 07

(71) BiEA AR S e IR TR ST
]
Hbtk 5% ERFR RN
(12) ZBBA Ve gumbrE BeJo R We i
JFeizAi ReWs R
(714) ERKEBENH FEERCE (FH) FRA
" 72001
RIBA ZEH ZFWE
(51) Int. Cl.

C12P 7/16(2006. 01)
C12P 7,/42(2006.01)

(22) i H 2010. 09. 29

BHZ KA 2 7
FPPIFE 236 1T

PLAAF 36
MHE 5 1

(54) REAEFR

A P e R R IR I S e My B A e 2 7 T I
(57) %

C%0E TR IRIC J7 o g, HAR I T A B
M EHA A @GR T A& R P B, X

NHy

o
|
OH
co, NH;
H .

AR S T RIR A TN clade it o A el e NI se Lo

B, #A SLSL Clade.




CN 102666866 A W F E k B 1/2 7

L. PERRA N, B3 22 b — MEIR 5y 1, TR AL IR 73 b A7 W] Tt 12 30 i e ) TS 1P
()22 1K, Ferp Tik 2 JIR A& KART 1) SLSL Clade 8573 o

2. BUREESK 1 (K REZR o, Horp BTiR SLSL Clade F4H B PN I M 1540 T e 152 38 R S ) il 401
Fi, BT IR 4 B B 25 BRI R R R K R B KR B R R L FLER R E L B
IR IR

3. BURIEESR 1 EEBRN MY, 0 i ads FL Ay e 1t 1 30 I S A B 2 1 22 DR LA I U 2 1R
FFH) 5 E SEQ ID NO :2.4.6.8.10.12.14.16.18.20.22.24.26.28.30.32.34.36.38.40.
42.44.46.48.50.52.54.56.58.60.62.64.66.68 Fl 245 [{] 74 HA Z /b4 80 % ¥ [E]—

4. BUORESK | R RESE M, Forb Pk 40 B2 106 B DU BEEREE I 80t W e BRI L SR TE A
P BRE DU RE R R 2B IE L oo & YR BEIE L HE [QIRE BEE D e e BE JE R EE SRR B

5. A/ T EEMIAE A M, B 2 b — MR Ay T, IR AZ IR 43 - S 65 5 A I B 1R
0 5 S RO TS 1k 1K 22 i, e A ik 2 ik 2 KART () SLSL Clade [ o

6. BRI SR 5 IAE A i, Horp BTk SLSL Clade HZH B VA J5 M 1) ) 1 1 A8 i S5 A
AR P A B Ik B SRR SR E K B B R R R E L FLER B
B 2R AL R o

7. BUREESR 5 TR AN B, S P 24 6 1 e R 00 R S AR i v R 1) 2 IR R A I L 2
M PEH) 5k B SEQ ID NO :2.4.6.8.10.12.14.16.18.20.22.24.26.28.30.32.34.36.38,
40.42.44.46.48.50.52.54.56.58.60.62.64.66.68 Fl 245 [ 74 A £ /b2 80 % ) [F] —
Yo

8. BUMIELSK 5 BT T = 40 M, L r T ik 240 Mo 40 1 440 L e B8 4 i

9. BONE R 8 WA A M rE E4i o, b Bk 7 3= 40 i 2k B DU @ 40 B 40 e < 1R A
PO 2L EK B JE B 5 B o R 2 AT o Bk B FLEK R R FLAT B B R R B
WER R JE /NER T BEIK B B IR B R IR B VP T T IC BB N ER TR 8 7 B e
SRR A ECRR R SIS 2F BT v S YA R S B DR v AR AT 1R

10. BURESK 8 (A AE Y rE =40 i, Forb Birid g 3= 4 fe 2 1k B DUR @ I RES . Rl
B ATE R BB  DOR Y BRI AR 22 I BEE L v B 4RI B BB O BRI L 5% I B @
EERELEE .

11, HT# CWEFLER A 5 5 IR I U7 V2%, A0 -

a) Tefit T AE 20— AR 1 BRI, BT IRAZ TR 7 1 S b H A Il e R iR e A
B S PRI 2 I, o ik 22 k2 KART 1) SLSL Clade F$ia 3 H.

b) fif (a) FIMEEEFAE N S S WAL BB, oA 2, 3- R IR IR -

12, AR 11 53, S BTk SLSL Clade o 41 B PN 30514 F) A T s 3 Jid S A B2
B BT IR 4Nk B A 2 BRI R 2R R e R R L B ER R BEEK B L FLER R L B
R E IR .

13, T T IR 7, B FE

a) Ptk TS 7 T RN G ORI E D48 i, Pkt = an ot 2 b — MZIR
Gy TR LR 43~ 4 e FL AT A Tt P 30 ot S ) IV 12 1K 22 I, G ik 22 Jik g KART [) SLSL
Clade BRI ;

b) {EZ R (a) T AMAE 7 T RIS T K.
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14, BUREESR 13 1772, HrP iR SLSL Clade Hi4H B PN Y52 1 1 B R 0 Jil S W) il 201
B, FTIR 4 R e B A4 BK B E L 0 B Rk e B AR B L RERR R e LK B E L
HREREE LT B R

15, BRI 13 18771, 2orb Pk By I B e 2 S S A g i 1 1) 2 IR LA I 2R IR 7
F) 5% H SEQ 1D NO :2.4.6.8.10.12.14.16,18.20,22.24,26.28.30.32.34.36.38.40.42,
44.46.,48.50.52.54.56.58.60.62.64.66.68 Fl 245 [{] FE41 A 5 /D41 80% i [ —1 .

16. BERRAN MY, Pk e BF A0 B 22 T RRA0 DA BT 22— SR 10 TAT ] 1 ot il 25k AT 4,
& BORL, I TR LA RS X 5% 3 SEQ ID NO :198.203.204.208 8% 211 [¥1JFR 1) 2w hg
X BA £ /D2y 80 % H R — P

17, BEBRAN MY, Pk e BEAE M 22 TR0 DL B 22— SR 1R AT ] T I 5 ilg 2k PR 5
& kL, FTid ok A & R 5 2 E SEQ 1D NO :198.203.204.208 5k 211 i JFk [k
G A 202 80 % I [A]—HE

18. Jthki, ik Boki B SEQ 1D NO :198.203.204.208 X 211 /541,
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& S EERER R Mt A B =R T B2

[0001] % H A [ A
[0002]  ASLAI T EK 2009 4F 9 H 29 HERAZ 3 E i & F) HHils 61/246, 844 (LG
B, B P ik SCHiR 42 SCBL 5 | 5 OF AL

% AR 4l

[0003] AU BHEE B TNV AE Do Fi R e ek, BARHFE S T RER A2 o 50 B AR,
R IR BE IR A0 J5 e A (KART) X FLER W FHEE B T4 e T TR R T A&
IR A i EH

[0004] 72\ HE :’EE‘EE

[0005] T B A Tk AR AE AT AR BORHAS IR BERE Tk A 4k 27 Jrokt DL R i
FIF R T A B B, B A A 22 F B A ™ 100 22 120 12m5 )T I, 3 H
Xz H A i B 7R KT eI 2 1S 0

[0006]  CLpil i IR T BEAEM G BRI A AT TR LA & T B ¢ T B A
RS E B R AR US 20070092957 th . R 17 3RAF wE AT I 5 T A 732,
T AR R e T R AT . ZIRAR A D T o W R R )5 e A (KART) {4k, T ik
W CBEFLIR AL — e 5 S IR« B R PR I KART B DL SO Se R AT e T B AR 6 s
e AT 536 [ LR A7 US20080261230A1 H A F .

[0007] {575 BRI AEY) T f S BRFLIRFE AL il — R 3 e IR P () 20 BR DL KA T I
A=, BT e e TRACRA 5 T A G RuEt.

[0008] % HHAMLIA

[0009] A BH PSR T8 I I 340 R S AL I (KART) 1% A= 4007  40 i, AR Y 19 S 5L
R U A il — R 2 e IR, A AR AE A TR S5 T B AR & O 12 101 SR 40 i b AR r=
ZIF T . SR KARL B T T RAR T4, HEFEFALRILEKE (Lactococcus lactis)
A S5 ER B (Streptococcus mutans)KART .

[0010]  FEA KRB —ANJ5 i, 248 T A& 20— AR 70+ I B BEGE B, I iR % 1R
gy ¥ G Y EL A T R O IR S A S MR 21K, Horb BT iR £ ik O2 KART ) SLSL Clade
(R 520 AE 53— J7 10, I BE 40 M 2 0% B OBE % BEJE (Saccharomyces) « % JE B % £F 8
(Schizosaccharomyces) it £EJE (Hansenula) iR 2 E:RE)E (Candida) . 7o & 4Ef% £ 8
(Kluyveromyces) \HR (G BEE (Yarrowia) FIMEREEREE (Pichia) HIREEEE AT
[0011]  TE5—J51HI, iR SLSL Clade HH 40 T P4 Uit T4 1) ] g o i D S ) B AL 1, P AR 41
ik Bz B (Staphylococcus) « 2 FE B (Listeria)  JHEKE B (Enterococcus) «
ERIBREJE (Macrococcus) JBEERE JE (Streptococcus) «FLEKE B (Lactococcus) B 8 Bk
BiJE (Leuconostoc) \¥LA & (Lactobacillus) .

[0012]  7E 55— 5 [, Frid 2 Ik HA B B iR 04 i S A vty i, HEU R /e P 41 S5 8 H SEQ 1D
NO :2.4.6.8.10.12.14.16.18.20.22.24.26.28.30.32.34.36.38.40.42.44.46.48.50.52,
54.56.58.60.62.64.66.68 Fl 245 [{]J741) HAT 42 /02 80 % 1) [F]— 1
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[0013]  AREHI Iy —J7 e 5 T BEA sl A n e, oA & 2 /b —AME IR 5+, ik %
W25 R HLAT I I PR O Dt S AL s P PR 22 K, FE b i 2 IR KART ) SLSL. Clade )%,
J\ o

[0014] 7555 — Jy i, Rk S AL 40 Mo /2 ik B BL R 8 10 40 B 40 e - 32 A IS W 8
(Escherichia) . 4L Ek J& (Rhodococcus) i . iy J& (Pseudomonas) . #% i ¥
W JB Bacillus). i Bk B J8 (Enterococcus). $L Bk W J& (Lactococcus) FL #F
J& (Lactobacillus). B & Zk B J& (Leuconostoc) . 7§ EK B J& (Oenococcus) 7> Bk
J& (Pediococcus). % K B J& (Streptococcus). ¥ B J& (Clostridium). & % .
J& (Zymomonas) . ¥» ] K B J& (Salmonella). /) Bk & J& (Pediococcus)« 7= Wil B J&@
(Alcaligenes) A K HE Klebsiella) R ZEMATE JE (Paenibacillus) . W H B
(Arthrobacter) BEIRFT B JE (Corynebacterium) FIFE AT )& (Brevibacterium) .

[0015]  7E5;—J7 (i, $& it T ¥ SELFLIR AL i — R 3 IR I 7 2%, 04

[0016]  a) $&ft T A5 2/ b— LIRS+ BT ERA ML, PR IR 73 4 b HA Wi i B i S
SRS TR I 2 K, Hor Bk 22 ik KART ) SLSL Clade KR ;3 H

[0017]  b) fF TR (a) MEFRRA LS CBEFLIR B, Hor= 2k 2, 3- 3 R R

[0018]  7E 5 —J7IHl, #2417 A/ 3 T WE U732, A

[0019] &) $&4E TEE R T EAEYEBEEMHED M, LA 2/ b— MLy 1, B
INAZTR 53 ¥ G b EL AT o] Tt 15 30 Jir S ) Bl 2 1) 22 0, e i ik 22 12 KART () SLSL Clade
IR

[0020]  b) f§00R (a) WIBZEDAE M AEAE e T e A 41 B AE K

[0021]  ASCHARME T 28 TREA LA 22 20— A SR T ) 1 i 7 1 5k AT O 5 Joer ) 7
R, Arid ok A2 H SEQ 1D NO :198,203.204.208 5% 211 [y Fkignig X, LK HAT
51 H SEQ ID NO :198.203.204.208 5 211 TR gl X 22 />4 80%, /045 90%, 22 /b
25 95% B2 /02y 99 % IRl — PR IR LE Bk g g X o R TR TR AR 2 b— 4K
AT I P ot 22 Pl 2 R 5 OB PR e R B, Pk JSok B ik B SEQ ID NO :198.,203,204,
208 B 211 5ok ik A3k [, LR HAT 5% H SEQ 1D NO :198.203.204.208 Bk 211 {5k
AR 2 /D2 80%, B /0 4 85%, /D4 90% , £ /b4 95 % B ) 99 % [ [R]—HE KB
Sei AL, R T HAT SEQ 1D NO :198.203.204.208 B 211 (#1751 Tk A B4
LRy BA b2 80% , 22 /0 2190 % , 22/ 2 95 % 5 A /b2 99 % R [R]— 1 IR AL R 41 1)
JR o

[0022]  [ff iR

[0023] AT ST BH IR B P R B s £10) o ) ok o mT 4 78 ol B AR AR e BH 1) 22 1 S it
T7 % EAVE AL R HIE &85

[0024] K] 1 7nth T =ADAFERR T BEEAY G SR

[0025] K] 27R-H T KARI (153 F RG KB W, HAHE 667 A~ HA 95% 741 [F]— Pl SR 1)
Feo)e [P AMRTRT 5 AR5 SLSL Clade.

[0026] K37t T 2 —& 70 KRG KB R, HALHE KART JP 4[] SLSL Clade. ZZEAr&
HIANE H (Lactobacillales) Wi, A Ml FR&EAE MR H (Bacillales) M. 1
EI A1 T SRR SCHAT 95 %6 R [R]— T I A
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[0027] P 47-H T BHA AR KARL B T B A= B R AR K i 2 1] o SYK - BB TLV5 ;

SLK : PR FLER FLER B (L. lactis) I1vC ;SPK : 8. Pf-5 ilvC,

[0028] 5t T HAANE KART B 5 T B A2 P T BR ) S T B 2 o SYK BB TLV5
SLK : LB FLER 1 (L. Lactis) I1vC ;SPK : Bt Pf—5 il1vC,

[0020]  HRHE T 1H1 1) i BH TR AR B 5 (1) o 51 48 3 T LB 78 73 b B A A i B, 1 TR U BH T
TSR0 B B4 B R T e A B R R I — 5 23

[0030]  FAIFHIFFA 37 C.F R 1.821-1. 825 ( “XI & HIZRITHIM / s LR IT4) AT
(1) F) HAE B SR — R A7) IF HAF G H AR A2 (WIPO) FRvE ST. 25 (1998) F
EPO Fl PCT B AR E R (R 5. 2 F1 49. 5 (a-bis) , LA AT BUEFRZRT 208 F5FIHE 3% C)
H P ARZAFBR AN G 1R 7 50 A T 5 Rk 2B 7E 37 C.F.R. § 1. 822 FET A HH L E

[0031]  ZK 1 .3k KART [ 4ah5 X AR RIS S
[0032]
BLAA SEQ ID NO: | SEQ ID NO:
A% R AR

kB FHIRE (Staphylococcus capitis ) SK14 1 2
R KB EIRE (Staphylococcus epidermidis ) M23864-W1 3 4
AF EKE (Staphylococcus hominis ) SK119 244 245
2% EHR HRELZE LA (Staphylococcus aureus subsp. 5 6
aureus ) TCH130
AKX F HIRE (Staphylococcus warneri) L37603 7 8
R EE EIRE (Staphylococcus epidermidis ) W23144 9 10
J& A& v F) B IRE B A LAY (Staphylococcus saprophyticus 11 12
subsp. Saprophyticus ) ATCC15305
W # ERE A B (Staphylococcus carnosus subsp. 13 14
Carnosus ) TM300

tOOSS]
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2 A e % B 4dE (Listeria monocytogenes ) EGD-e 15 16
R EYMAFE (Listeria grayi ) DSM 20601 17 18
455 M3k B ( Enterococcus casseliflavus ) EC30 19 20
3538 M 3R # ( Enterococcus gallinarum) EG2 21 22
HEERMRE (Macrococcus caseolyticus ) JCSC5402 23 24
W AR E (Streptococcus vestibularis) 25 26
R4k H (Streptococcus mutans ) UAIS9 27 28
A& 7844 3K 8 ( Streptococcus gordonii str) , cgakkus sybstr. 29 30
CHI
W4k B (Streptococcus suis) 89/1591 31 32
BLILEE R A BLLTAY (Streptococcus infantarius subsp. 33 34
infantarius ) ATCC BAA-102
FLBR FLIR B FLAE A ( Lactococcus lactis subsp. cremoris ) 35 36
MGI1363
FLEBE 23R ( Lactococcus lactis ) 37 38
FRERR ® R B ML 24t ( Leuconostoc mesenteroides subsp 39 40
mesenteroides ) ATCC8293
# K ELAFE ( Lactobacillus buchneri) ATCC 11577 41 42
ot F] £ 3R E (Staphylococcus haemolyticus ) JCSCI1435 43 44
EZE B BHRE (Staphylococcus epidermidis) ATCCI12228 45 46
B 453K # ( Streptococcus pneumoniae ) CGSP14 47 48
Ifi £ 453K ( Streptococcus pneumoniae ) TIGR4 49 50
;4% 3R H ( Streptococcus sanguinis ) SK36 51 52.
"R AEIRE (Streptococeus salivarius ) SK126 53 54
o AR A ( Streptococcus thermophilus ) LMD-9 55 56
B K453k 8 ( Streptococcus pneumoniae) CCRI 1974M2 57 58
FUBR FLIR I 3LBR =AY ( Lactococcus lactis subsp. lactis ) 59 60
111403
MR eR % 2k FURE 2 #Y ( Leuconostoc mesenteroides subsp 61 62
cremoris ) ATCC19254
MiRERR # 3k B SURE B A ( Leuconostoc mesenteroides subsp 63 64
cremoris )
$23LAF A #E RIT A (Lactobacillus brevis subsp. 65 66
gravesensis ) ATCC27305 :
FLBR SLsRk F 3LAS A ( Lactococcus lactis subsp lactis ) 67 68
NCDQO2118

[0034] 3% 2 KILGHASGIXANHE [ 5] SEQ 1D NO

[0035]
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»L.EA SEQID NO: | SEQID NO:
A% BR AR
ALS, 1F 4R F 3047 H (Bacillus subtilis ) 69 70
ALS, 13§ 2K THHIATHE (Lactobacillus 7 20%
plantarum ) #94¥ ¥ 384T @ ( Bacillus subtilis ) %X
ALS, 1§ M X 5 EM KB (Klebsiella pneumoniae )
72 73
(budB)

ALS, 1 FLE&3L3KE ( Lactococcus lactis ) 74 75
ALS, a2 % EF FHE (Staphylococcus aureus ) 76 77
ALS, F A $mmieg 3 MENEE (Listeria - 29
monocytogenes )
ALS, 1F8 X A4 E (Streptococcus mutans ) 80 81
ALS, 1§ A5 ¥4 B (Streptococcus thermophilus ) 82 83
ALS, 138 & m@miINd (Vibrio angustum) 84 85
ALS, 13 f¥8KF 547 E (Bacillus cereus) 86 87
KARI, %8 KB EIE ( Pseudomonas fluorescens ) ilvC 28 89
PFS
KARI, 8 RZABERE ( Pseudomonas fluorescens ) ilvC 90 gO*
PF5 %B#F, LZMKALA THEHIATHA (L plantarum)
KARI, %8 % XMBEE ( Pseudomonas fluorescens) ilvC 91 S0
PFS %%, X200 H T BB (S cerevisiae)
KARI, #F /B8 & ( Saccharomyces cerevisiae ) ILV3 92 93
DHAD, % § 3LE&3LsRE (Lactococcus lactis ) ilvD 94 95
DHAD, 1§ 8 RA44%KH (Streptococcus mutans ) ilvD 96 97
DHAD, 1§ & " :B#28 4 (Saccharomyces cerevisiae ) ILV3 98 99
XARFRBRAL A B, 15 A FUBRILERE (Lactococcus lactis ) 100 101
kivD
JUBR 3Lk (Lactococcus lactis ) kivD, H-24KALR T+
e 102 101*
FATHE (L. plantarum )
P EEBLEEE, 158 AMBEAKEAFH (Achromobacter

. 103 104
xylosoxidans ) sadB
AEFAFEAHE (A xplosoxidans ) sadB, HLZMALH T 105 L04%
A IAFE (L. plantarum)
AT B2 LEES ADH, H2Z2FATFTHRACH THBEBET (S 106 107
cerevisiae )
Tn5 4% 2 8% 108 109

[0036] ™ I RARIF A sk AL ) 2R 1) AR ) 2 )57 41)
[0037]  SEQ ID NO:110 2 J5tki pFP996 [11/F41),

[0038] SEQ ID NO:111-121.123-126.130,131.133.134.136-141.,143-148.151-154,
156-159,161-163.165,166,168,170-173.177-181,186-197,199-202,205.,206.,209, 210,

213-222.224-243 J& PCR KU FEE |4
[0039] SEQ ID NO :122 #& pyrF 4,
[0040]  SEQ ID NO :127 2% HEARLLE G475 (RBS) »

[0041]  SEQ ID NO :128 2 )5k pDM20—i 1vD ( FLERALEKE (L. lactis)) HIFH).

8
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[0042]  SEQ ID NO :129 J5iki pDML [¥1/% %)

[0043]  SEQ ID NO:132 72 PCR Jv Bt I )7 41, 1% v B AL 46 3L IR ¥L 2k B (Lactococcus
lactis) [ RBS A1 i1vD gmfid[x .

[0044]  SEQ ID NO :135 J247 [R5k DNA Jv B, AL & suf #4901 (sufC FIi4)r sufD) (1)

5" #Are
[0045]  SEQ ID NO :142 j& /2 [FIJEEE DNA Jy B, HALE KRR suf JA8)FH1 feoBA 40+
1 b3 750

[0046]  SEQ ID NO :149 & JFURi pING HIF51.

[0047]  SEQ ID NO :150 #& Tn5IE—1oxP-cm—Pspac—1oxP &7 .

[0048]  SEQ ID NO :155 42 Pnpr JEZI T

[0049]  SEQ ID NO :160 J& Pnpr—tnp gh-4 DNA JyEX.

[0050]1  SEQ ID NO :164 /& PgroE JA &I FJF41.

[0051]  SEQ ID NO :167 #& PCR A B, HAw & kivD (o) 4wfiZ[X DL A% RBS,

[0052]  SEQ ID NO :169 #& DNA F B, HA5 RBS Fl sadB (o) ZmigIX .

[0053]  SEQ ID NO :174 #&JFhi pFP352 /741,

[0054]  SEQ ID NO :175 4% JFHi pDM5 [K1/741)

[0055]  SEQ ID NO :176 /2 lacI-PgroE/lacO i Et.

[0056] SEQ ID NO :182 J& ik pDM5—P1dhL1-1i1vC ( FLERFLERE (L. lactis)) [IEH.
[0057]  SEQ ID NO :183 4% DNA J B, HALHE PF5—i1vC ZAL 1) RBS FlZmAd X, fik 25 i
TEMALLLH THEDFAE (L. plantarum) ik,

[0058]  SEQ ID NO :184 itk pFP996-P1dhLl [¥JF41).

[0059] SEQ ID NO :185 #& P1dhL1-i1vC( G B e (P. fluorescens)PF5)DNA J Bk o
[0060]  SEQ ID NO :198 2 5Uki pYZ090 [IJF41).

[0061]  SEQ ID NO :203 /& JFiki pLHAT5-11vC ( FLIRFLERE (L. lactis)) [KIFEA.
[0062]  SEQ ID NO :204 5L pYZ091 /741,

[0063]  SEQ ID NO :207 &5kl pLH532 /751

[0064]  SEQ ID NO :208 & JFHi pYZ058 /74,

[0065]  SEQ ID NO :211 #&JFHi pYZ067 FI/F5.

[0066] SEQ ID NO :212 & pUCL9-URA3r #X AR FA1

[0067] SEQ ID NO:223 & i1vD-FBALt }y BXI{JFA1,

[0068] & HHIEIAR
[oo60]  AK W Ke TREAL TG 7 | b= i A b e T4 . = T i H T
AR EEZAL G

[0070] DL I 485 AT E SCREH] Ut IS RIBOR] 2R IR A 52

[0071] AT AL, Rif “E& 7 “SH7 URE7 la7 CBRR R R SR
07 S HARAT B A B AR AEH M s i, B E —RITRNAGYIREW. T
S T35 il i BB AN PR TR 2 T R ifn R AR B R WA A R e AR, BOSR A
B ARG L Z TRl B AT 03 BEAh, BRARA AR S B 1l 1, e Fie
BT« B, AN TR HRARTE R “ 870 B, DUR AP DO A2 4 A BB (A S

9
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B (BRAFAER) ) H B 2R (BUAELER ), A 2B (BRAFAER ) H B &FLSE
1) CBAFLERT ), LR A F1 B #R & 5L (BRAFAERT ) o

[0072]  [FIFF:, 0 ooz sl 7 SEf (RIRER ) HEH R4 R B o6 3 804 70 /T B AN & 7 3]
C AT R B AR AR AR PRI PRI, R AN Bl — R BN B RE— ek b
—A, I Hoo g 84 73 (1)l 208 XA 5 S AR A, BRAEA 20 B R0R .48

[0073] WA T, ARTE “R B 8 AR S AR BRI PEARTE , IF BAS B AR TR A K I
FEART RSt 7 58 1T A2 VR G0 A i BH A5 AU SR B 3 () I T R ) St 7 58

[0074]  WnASC BT, AR T “ 297 AG M AR S BT 1) 18 53 B80S R A0 ) 45 B o i 28 5 1) AR
A, AR BERAEAE, ) G, LIRS R0 R R P T o A TR A8 VR S o Sl PR R T R A A FELRE
o X SRR R R AR AR R ZE T G SRR B T A AL GBS T 1 IR R A R T
ZEH 5. NI IREHE T TR B T 8 iR IR A W A -E WA [F] -1 4544
ANFRIE . o2 Al ARTE 4 7R AE M, BN E RO BN R, £ SE &,
ARTE L7 FRAEIE EUE 10 % JE [ P, DL 7e 4R & 2UE 5 % JuH 1 o

[0075]  Rif“SF T HAY G BGRR” 2 e AN ETIR = 4 5 T B RER 7.

[0076] AR i& “SLSL Clade” #8177 1 & 4t K B 70 M %08 4 KART 7 41 1) 43 32, Jr
R A4 FE 13 B # %5 2K B )8 (Staphylococcus) « Z2# FF i J8 (Listeria) . #E BK # &
(Streptococcus) « ¥L Bk H JB (Lactococcus) . B & 2k B J& (Leuconostoc) . i Bk H @
(Enterococcus) « B ER G JE (Macrococcus) FIFLAT B JE (Lactobacillus) fJ KART., K] 1
FE 2 535075 H SLSL Clade 532 KART BLK SLSL Clade H &R

[0077]  RiE “BRIEA” 8L “ Rl KK BEWIEE A ” $ia B A A A B A 1 A ARG R B, JF
HAealag ik B CUR BadE < 5pl RSB 20

[0078]  ATE“IELA” 45 REME 4 2 15 458 B 1 B AZ R v B, HUAT e B 5 4 5 1y 41 T 1) 1
WA (B AEAS A ) Mgt e A E IR RS (31 FEgES A ) o “RARTER 7
WIRES T 5 H B 5 IR TF) B REER . G IR F8 8 AR IR EE R AT 55, £ 55
RIS T A BAFTER R 5 Gt 7 51 o DRI, %A 25 PR AT A 25 J 15 A TR R 1 i
577 5 K G s e 41), BRIR B AH [RS8 AHHE 21 5 25 RARAEAE BIHES) T3 XA [ 1) 1 427 41
Fgwbd 41 o Py YR P BE R FRTE AL P PR FE DRI A b Ak T FLRARAT B I R AR EE (R o« 2R 1R
B IR FR IE R S DU AMELE T AW 2Bl R 3 N G A s
B8 T EAE R R RIS W R IA I K] o AR EE R AT DA B4 A BIHER AR A
RN I RAR LR Bk B . RN & Ol i A 7 v 5 N R N R

[0079] LA STHT AL, ARTE “ i [X 7 245 g i hE o LR 7 41 (1) DNA [ 41) o G (R 1 77
FEA)” AL T 9 ige A ) B 57 JAEgRBE A ) i EIER TR (31 ARSI ) L TR
741, FERT 520 AH O G bl e A1) I 5 5% - RNA B T 8deoe e B ie . 20 mT DAL S fE 3
T EIEERT RT A N T 2 I ER AR T4 RNA 0 A r 0N 25 A A7 s 2R — 2R
G5H o

[0080]  ARiE“JAzN 17 FEBEW A5 14w 0 e 41 sl D REME RNA ZRIA 1 DNA 241 — Bk, 4
W ESAL T IR BT IR A0 37 it o JE B A BEARYE T RARFEE DR, B HHE T RARAFAE AR E
B 1 BIASE] JoAH R A, B 22 ] A B A ) DNA B o ASATE N AR N B2 Y 2 FRAE, AN TA]
() )5 81 7] LLAEAS [R] (R 41 2R sl 4 i S 2 o, sl AN [R] R 8 o B, i AN (] 1 B 858 2% A
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BUAE PRSI 5 | IR R IE o 5 R PRIAE G 43 1) 1R) P 7K 22 500t I 2R A rh R IK 1) JE B
TIERRA CHRRBEBN 7. N A — B INRB, BT R 2 A0 O %751 16 D)
MR ARSEATE , I B G DNA B BORT fg B A0 R i 8 3 i v

[0081]  AIE“HIHAERIERE” Fa L MZIR v BE ERIZIR P A1) I ORI, DME L rp— MR 7
IR Eh RS2 20 53— LIRS A IR o BT, 243 31 BE e e 2 b e 41 (1) I8 (BRI, 1%
W5 77 50 52 B A 3 1 B s ) i, WRZ R 3 7524008 7 5 n] S E 8z .. 4aid) 75
AT LS SR SCIRTE ) T B b 1 22 YR 45 7 41

[0082] A< ST, ARAE “ Hik” Fe 46 0 X RNA (mRNA) fFa g B, Rk thml e
mRNA FH1ERLZ K o

[0083] LA SCHTHL, ARTE “HAL” T A% IR 4 - AL 2018 = 4l e, wr L DLBORE T Bk
IR AP IRRE . SA IR T 0978 E 40 M FR oy 5L R B “ Ema” B “#e ik
Zifie

[0084]  GnARSC AT, ATE“BURL” I« BAA” A Fi 0 51 A AN 8 T4 LA R R0 43 1)
FERI L AR SN e, 3 B 2 FR0UEE DNA 7 FIITE R . X 2B 7eEm] i AR ke
(1 B 3= 50740 S R 2 25 271k B R B e SR B BORURE DNA B RNA %P IR 7471 (]
NERPESORAR ) , b 2 A RT 4 D% B sk S A0 N R R P 12 R A PR B

W AT R P 8 B 1 BERTDNA P8 S AN 37 ARimAERN e 41—l S A gl i,
[0085] LA SCHTH, ARTE“HSF 1 JF M 38 VL B IR 7 S AE AN R e B 4 1 22 R R 22
SERR ST A BN DL R AR AR s A R M T FER N AR T M A i e A A A
FFER B0 1A 0 72 20 8 2 LRI T R I 1) “ 508 Fim e PR 7. TR, 6 igm i X A LAk
SELEAE 40 M b B R IE I, Ay B G A DX IEAT B vt, 4849 L5 A A e R %0 Al
PP 3 1) 25 B A AR

[0086]  AiE “EMSFARAL K7 FEHWE R T HAAS R T2 AL IR 73 I 4 X I A2 4R 7
ANBEAZ H DNA GBS 10T 22 BRICIR DL, O RZ IR 43 B s DX rp 1R 3565 1 DA s e rg 3= A 14
N

[0087]  GnASCHTH, “Or B IIRLIR B B B IR IR 7 17 W T LUE A A, 9F Ho¥ e
FARE BIOVUBE 1¥) RNA B DNA 28508, AT e 58 A B« AE R AR I B2 I % IR B« DNA
FEWIEAI 7 B RZ R BErT B cDNALZE[RIZH DNA 854 pl DNA [ — AN sk 2 AN BER i
[0088] 4 7F G ¥R B FIVS VA B T 5 B 4 1R T R AL IR v BE T LB K& o —
% BN, BE R v B M A8 7R Ty — AR v B, 491 T cDNA L 2[RI 4 DNA B, RNA 43 - o Z8AZ 451
TPV S AT A8 35 75 T Sambrook, J, Fritsch, E. F. fl Maniatis, T. Molecular
Cloning ;A Laboratory Manual, % 2 i, Cold Spring Harbor Laboratory :Cold Spring
Harbor, NY (1989) , JUHZH AP 58 11 TAIER 11 1 (SRS FHFAERT) o« HEM
B PR A U T AN AT Y TR RE o AT LATR T A A A DA P AR AL A B (A
K B AEPRRIIE T 5 ) B9 1 S AR A B (490 an M 2 26 40 52 1) 1) R ek I 1 255
) o AL JiT DR T B 2 A A o — ALNIE R AR — R VIR D B8R, 4R 2 6X SSC,
0. 5% SDS 7F & IR PESS 15 2048, 4R 5 2X SSC, 0. 5% SDS £F 45°C E 4 30 4341, 4R G HH 0. 2X
SSC, 0. 5% SDS £F 50°C H VRS I, BRI 30 738 o — LA 0T 1K) 4 S AL AT 48 i S
Horp el IR RIS A (R, AN 5 E IR A 0. 2X SSC, 0. 5% SDS $E¥: 30 43
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BREPEBRIR IR S 2] 60°C o Iy —AHARIE B A A% A5 A B Ja PR IR PRI 2 AE 65°C R H 0. 1X
SSC,0. 1% SDS #EAT . Hlh, J3— 24/ ¥ S AF 5 4E 0. 1X SSC, 0. 1% SDS H - 65°C R 284
FH 2X SSC,0. 1% SDS ¥k, i J5 H 0. 1X SSC,0. 1% SDS ¥k,
[0089]  ZRAT T EE PN AL IR & A1 HLANT A, (2 Uk T2 A8 1) 7 B2, B 2 TA) W] e 23
AT . F T AT AL R A AT IR 0 P A% MR e T R R 1A A FE R B R, Pk A PR R A
PR RE 2 AU N T AN IR B o P AR A% T IR 7 471 2 TR R AFVABL T B [ 0t e R ek v, AR
LB R A IR AL IR 1) 2 AT IR T AR AR o LR AT IRIAH ARG E P (0 R &1 Tm) 22 LA It
FEAIR A :RNA:RNALDNA: RNALDNA:DNA. S FE KT 100 MZ BRI 2 A K1 & 483k
73 7oA T (7R (2200 Sambrook 56 A, [A] 1,9. 50-9. 51) o X TEAZIR (RIS
B2 ) [ZRAT, AR B AR B2, JF HEE R BRI K voE T HAF =1 (2 I, Sambrook
BNGF L 1L 7-11.8) o AE—ASEHETT S, P AR A R A 22 /020 10 MZ TR . 7]
FATIZIR ) s/ M AR IE R 22 /0 2 15 NMZTF IR s SEARIEH R 22 /02 20 MR s FF A
AR BN 22 /02 30 DMZ R . Hh4h, HAR N G AR B, B I AR R iR K
P 22 2 A AT 25 R U 1 e BE A e v v ) R R S
[0090]  Z AR sl IR F A1 ) “ FEASES 43 7 Fe IX AL 43, 1% 70 A FE 10 2 IR 2 2 1R
Jr- 4 e AT PR R 1 IR e 1) R DAL HE 5 1T 8 T I 22 R sl R PR, ok 268 5 sl ] DL A
U AN Sl i N VR0 e 415K 58 1, B0 AT LAR] AT 40 BLAST (Al tschul, S.F., 58 A,
J.Mol.Biol. , 215 :403-410(1993)) &L I vHEHL B ZHAL I Fe 51 B F S g #R4T . —
Mkt A T HEN %8 2 KB IR T4 2 15 5 O I a1 s sl BN (AT, 75 25 Bl
LR H = TN EE 2R E RN Iak, M TR E T, A8 20-30 P28
1% R H) 5 PRRY 57 1 S A% B R R FH T PR AR B ERT 28 5 (0 DNA 2848 ) FHZE[AL )
B (L2 v B v BB IR IR A 24 ) TR . A, 29 1T SRR A AL AT R W AE PCR
WS G514, DME SRS E 5% 5 [P B LR i B o DRI, A R P 91 FE AR 843 By
L5 B A0 A2 DU S M 28 8 R/ B0 B A B P S AL TR B AU LS T S
R R e B R AL T IR P 91 o 2 2t T A ST HGE ) P 4], B AR N S IRAE AT A
A E AV EBCE A TZE AT 2 T AR AR N R O AN B . BRI, 48R B A5 7 Ff
bt 51 2 HGE I 58 A A, DLSIB S Ik e A1) IS 3= 28 53
[0091]  ARTE“ HAMY”H T #R I R IR IE 2[R REAS IR I A4 AT IR G &R o 41, %5 T DNA, Jig
WSS 55 g i e Fkb, I HO B e 5 SRS AR,
[0092]  4n AR T BN T, ARTE “ %6 [F]— M7 2 I 4 B 2 45 2 IR 4 2 [B) sl 4% s B
Z % Z B RRITHNZ B KR, %K RB X P A AT U e . e, “F—M”
R IR Z IR E LR T A BP0 R BRI R AL, AR S B AR O, &t 287 41 (1) )7 41) AR
Z A VCECFE B IR — 1 A AL ” ] 25 Zy i L 7 VAV R, ik i
AR EARR T L SCHR T RR A B4 1. ) Computational Molecular Biology (Lesk,
A.M. % % ) Oxford University :NY(1988) ;2.)Biocomputing :Informatics and Genome
Projects(Smith, D. W. %% %5 ) Academic :NY (1993) ;3.)Computer Analysis of Sequence
Data, Part I(Griffin, A.M. il Griffin, H.G. %% %5 )Humania :NJ(1994) ;4.)Sequence
Analysis in Molecular Biology (von Heinje,G. %% ) Academic (1987) ;#15.) Sequence
Analysis Primer (Gribskov, M. 1 Devereux, J. Za%5 ) Stockton :NY (1991) ,
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[0093] & i 5 [A] — PR DL 1k 77 ¥k A T 4 A R e 1) 22 1) 1) e AR DR Lo 7 5 [
— P FUAH AU 1 77 VA6 RT3 FESAR T SRR e b g e 1 ARG . e 41 B R A 96 ] — 1
w5 7] DL LASERGENE W12 B 24 v 48, (LASERGENE bioinformatics computing
suite (DNASTAR Tnc., Madison, WI)) 7 ff] MegAlign™ F2 5% 3 47. JF 4 ) 2 & L X {F
H “Clustal LEXf 773" AT, %7 B 85 47 T AR IS, A 556 N TR Clustal
VLG X U7 5 B “Clustal VG X J5 57, % J7 i 4 18 T Higgins 1 Sharp, (CABIOS. 5 :
151-153(1989) ;Higgins,D.G. & A, Comput. Appl. Biosci. ,8 :189-191(1992)) 1, Jf H.AJ
LIAE LASERGENE A:4)15 B 24 K A4 (DNASTAR Tnc.) I MegAlign™ FE/vHr # B¢ LL
X T o X T 2 B, BRUEAT Y T3 4711 43 (GAP PENALTY) = 10 Fldk [T 53 (GAP
LENGTH PENALTY) = 10, H Clustal J5 AT @A LA AR B RF A0 %6 [F]— P v S i R
INSECh KTUPLE = 1A 4r = 3.% [ (WINDOW) = 5 Fl DTAGONALS SAVED = 5, Xf T-#%
1, X L 2404 KTUPLE = 2. 4507 5143 = 5. % [1= 4 F1DIAGONALS SAVED = 4, fEH Clustal
VERFIHEAT IR A EC 5, A 0] RE I8 WA RIFE P v 1« e A R s 73RSk 345 %6 IRl — R itk
A, AT PAE I “Clustal WECXF7vR”, A2 T #5 A Clustal W({FEHiggins 1 Sharp,
CABIOS ;5 :151-153(1989) ;Higgins, D.G. % A, Comput. Appl. Biosci. 8 :189-191 (1992)
O BT ) FIRT AYE LASERGENE “E4)(5 B 24 1H L4 f4F40 (DNASTAR Inc.) (¥ MegAlign™
ve. 1 PRSP R B LL 77k, AT 2 EHAEASE (AL 50 = 1046 O A 4
= 0. 2 JEIR KR BUF %) (Delay Divergen Seqs) (% ) = 30.DNA #4¢ & (DNA Transition
Weight) = 0.5 & R EHE (Protein Weight Matrix) = Gonnet Z41F1 DNA A E A
[ (DNA Weight Matrix) = TUB). 7EA§ M Clustal WA 7 AT LEX 2 J5, nliE it A
F R TP o Rk 3R “ %Rl —HE7,

[0094]  AMUIIF AN RAEFIE R, 2 PR 70 [F— o] H Tl i AL e Fhrh %
E 2 I Forbax 2R Z K B A AH R SO LR D Resla M o R — 14 T 43 LU R mT P 1) SE 48] A i (H
AR T :24%.30% 35 % .40 % 45 % .50 % .55 % .60 % 65% 70 % .75 % .80 % .85 % 90 % .
B 95 % B 24 % 22 100 % 2[R AT 55 1 43 B, 01 2596126 % .27 %6128 %6 .29 % .30 % «
31%.32%+33% 34 %35 %36 %37 %38 %39 % .40 % .41 % .42 % 43 % .44 % 45 % .
46 % AT %48 % .49 % .50 % .51 % .52 % .53 % .54 % .55 % .56 % 57 % .58 % .59 % 60 %
61 % .62 %63 %64 % .65 %66 % 67 %68 %669 % 70 %71 % 72 %73 %74 % .75 %
76 % 77 %78 % .79 %80 % .81 % .82 % .83 % .84 % .85 % .86 % .87 % .88 % .89 %90 % .
91%.92%.93%.94%.95% .96 % .97 % .98 % 5k 99 %, LA 0] F TR A K& 0 . A& A% R
FBAMERA FIRFEYRE, i B8 % gebs B 20 50 MR, ik 220 100 MR, B
ik s /b 150 MR IR, BIE 2D 200 MR, H Hm itk 2> 250 M LR £ K.
[0095]  RTH “J7 40 o3 M AE” $8 v] H T 0 A % 1 IR B U ZE 1R 17 41 I A AT ok SR ALV
BRI “Te 0 3 B AR T w3 AT BOMOST T o i B R 4 A BROPE AL
HATR T :1)GCG F2 FF % £ (Wisconsin Package Version 9.0, Genetics Computer
Group (GCG) , Madison, WI) ;2) BLASTP, BLASTN, BLASTX (Altschul % A, J.Mol.Biol.,
215 :403-410(1990)) ;3. ) DNASTAR (DNASTAR, Inc.Madison, WI) ;4.)Sequencher (Gene
Codes Corporation, Ann Arbor, MI) ;f1 5.) ¥4 T Smith-Waterman & 7] FASTA £+
(W. R. Pearson, Comput. Methods Genome Res., [Proc. Int. Symp. ] (1994) , & 445 :1992,
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11120, %% :Suhai, Sandor. Plenum :New York,NY) . fEAEFHHiEZ(# b 3 v 24 7
fitk s A5 FH P 91 03 A AT BEAT 20 A IE S BR AR S A4 B, A5 ) 20 A 5 R 2 T 25 18 1 “ BR
WAR”o FEIGHT FH B “BRME” B a7 8 AT AT I A e A I A AT (B s S U

[0096] A SCAY FH bR B 20 DNA 53 1 3o o 4 AR AU A N 1R O HL L8848 4 STk
iR :Sambrook, J. , Fritsch, E. F. 1 Maniatis, T. , Molecular Cloning :A Laboratory
Manual, 58 —fit, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY (1989)
(hereinafter “Maniatis”) ; JF H Silhavy, T.J., Bennan, M. L. F Enquist, L. W.,
Experiments with Gene Fusions, Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, NY (1984) ;L& Ausubel,F. M. Z& A, Current Protocols in Molecular Biology,
Greene Publishing Assoc. fl Wiley—Interscience Hifix (1987) ., FTHWIH £ i7iE N T
Methods in Enzymology, % 194 %%, Guide to Yeast Genetics fll Molecular and Cell
Biology (Part A,2004,Christine Guthrie fll Gerald R.Fink (4g%H ) ,Elsevier Academic
Press, San Diego, CA) »

[0097]  BA m iAW AR KART (AT

[0098] 77" T BERIEY)G R AE 3k B TR AT US 20070092957 H AT, Wil 1
o B B KA AW G ORI P R UL R T A B L P ITR IR A
DR A I W R S e A (KART) ¥ SERFLIR A — R IR . FiEACEEE T
KART, 4 AR BERAH 3 11 5 T A6 i A2 TR A I, S A B LT A e KART 345
() 5 T T B B e R

[0099] {ERIEFLEILERE (Lactococcus lactis)KARI (SEQ ID NO :67 [{14mh5 /741 ;SEQ
ID NO :68 HIERE A ) 1E hFRIEF T HEREN KART (BERET, RIS T B & KT H
PO BB (Pseudomonas fluorescens)KART (SEQ 1D NO :91 [ 4mhdF41) ;SEQ 1D NO :
89 [ A7 (it ) Bl LY BE % B (Saccharomyces cerevisiae) KART (SEQ 1D NO :92 [ 4 5
JF41 sSEQ ID NO =93 [ AT ) W5 T i & IR T iR T B &0 2040
fio HMAHR, FLIRFLEKI (L. lactis) KART (RSN /N T 9 b Fp M R (2 i 5 e 1R
(P. fluorescens) ) KART A4 E T, fEREAK BILEILERE (Lactococcus lactis) (SEQ
ID NO :67 Zmf5 41 ;SEQ 1D NO :68 I8 ) WA B85 BK B (Streptococcus mutans)
(SEQ 1D NO :27 ¥ 4 i3 /5 41 ;SEQ 1D NO :28 1) 8% [1 5t ) « Mg 4 4E Bk B (Streptococcus
thermophilis) (SEQ 1D NO :55 [ 465541 ;SEQ 1D NO :56 ()4 ()5 ) =i i B AR 2R s
(Leuconostoc mesenteroides) (SEQ ID NO :39 H4hd 41 sSEQ 1D NO :40 HI&HE )R ) |
KART 1E H 3K iE 7 T BER A2 KART KA FLA 18 (Lactobacillus plantarum) 91, KIS T
T () 7 = R THAE e G B M B (Pseudomonas fluorescens) KARI (SEQ ID NO :90 [{4wg
J¥41 sSEQ ID NO :89 WER i) W5 T B & IR TR TR Efem T 20 =
o T T ENR A E T T 2R UE TR PR LS T IR s 5 R
AT AR . SAEHZOUESME (Pseudomonas fluorescens) KART AHEL, 2448 H
re R KART IS CE 40 e A B i e T B sy T At . v T B B rl e 2 5.3 fif 4
FEECE 2 A .

[0100] W] T4 B 40 e A 5 VA 1 e 2 T 5 T I AR 1 KART J2 B 485 1 KART 2
RPN FRARE i 2 — ARt X KART P EAT 70 T R K E 7
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Bk e 4 i ok e B e B (Pseudomonas  fluorescens) KART Pf-5(SEQ ID NO :89) [
BLAST 73 Mt I\ 22 T 4045 e AR A3 21 A & TR R Jalview F2 P (Waterhouse 5 A
(2009)Bioinformatics doi :10. 1093/bioinformatics/btp033) HJ4REEEM KART 741
R FEAIEERE (MSA) IF A MSA R AE RPN R G RKEW . B 2 7R TR RAKEW,
Horp B 95 % 05 i 16 [ — PR KART J7 ) H 3P 41 R 7R Tl 3X A KART [ 41 73 475 &
BN PR MR R B FLERFLER R (Lactococcus lactis) (SEQ ID NO :68) AL 5 HEEK B
(Streptococcus mutans) (SEQ ID NO :28) \MEHEEEK B (Streptococcus thermophilis)
(SEQ ID NO :56) FljizEEH EE Bk E (Leuconostoc mesenteroides) (SEQ ID NO :40) [f] KARI
HS R B 2 I KART R 40K B 70 ke 81 clade, FTik KART BbAMEAHE K B H e HEEFLER
(Lactococcus) s BEER B (Streptococcus) F1BH 8 B (Leuconostoc) Y KART, UL f =k
H % 2 ERE (Staphylococcus) « Z s (Listeria)  JBERE (Enterococcus) « B RVER B
(Macrococcus) FIFLFTHE (Lactobacillus) B FPH] KART . [RlHKEHX S KART ) clade & 52
4y SLSL Clade JF/EE | thoRth. S04k, Bl 3 - T A% SLSL Clade HIE 7 R KB W .
[0101] {5 A% S WY ) 40 e Rl J7 5 o Al A A SLSL Clade B 5 A AT KART . A 3C %8 5E 1
XA RG KT 57 >R AL HE R B A [F] & Ph A 25 BK B (Staphylococcus) « 25 B i B
(Listeria) 85 ER B (Streptococcus) - FLEKE (Lactococcus) « B R BB (Leuconostoc) «
W7k B (Enterococcus) « B ER B (Macrococcus) FIFLAT B (Lactobacillus) FJ KART, £
FREZR 1 44 SEQ ID NO :2.4.6.8.10.12.14.16.18.20.22.24.26.28.30.32.34.36+
38.40.42.44.46.48.50.52.54.56.58.60.62.64.66.68 Fll 245 ] A5 4L KART, X 4L KART K
il DX 751 43 A SEQ D NO :1.3.5.7.911.13.15.17,19.21.23,25.27,29.,31.,33.35,
37.39.41.43.45.47.49.51.53.55.57.59.61.63.65.67 fl 244, H5FE | HEEM 5 BE
99 % B B iRy 14 [R] — P R R 22 507 S AR A 0t AER AT AT FH T A S B FR 4 e A g 4%, JF
HZ T ARSI E AN SR W TR A E B o ik E . Bk, 5% 1 r)y
IV EA 2025 99 % 1 [ B e 4 nT T4 & B 40 B

[0102] Bt Nf¥) KARL J& T KARL ) SLSL CLade, ‘BAIITESCHR A AE DG B4R ] 5 5
B S, XA RAR N BN AT AYME B A5 B S g b R/ B 5 A1)
ik BLAST (1 b ik ) $8RA7 KART 4hd 3 41) 8l 4 i U 25 R 7 410 1 2 JFF ] FH I s e
AT B A SCER LRI L . B PraR K1 7+ R 48 Rk B 0 M vl i 2 2 15 KART J2& SLSL Clade
[T o BRI KART £33 42 SLSL Clade B 53 IR, ‘AT HAG 5 SEQ 1D NO :2.4.6.8,10.
12.14.16.18.20.22.24.26.28.30.32.34.36.38.40.42.44.46.48.50.52.54.56.58.60,
62.64.66.68 1 245 HKIEAT KART 2312 7 51) 2 /04 80-85%6.85% ~90%6.90% ~95% 5L
F/D2796%.97% .98 % 5 99 % (WA TR P A [F]-—PE. [Al— I T Clustal W HERITTIE,
Pk 7R A1 50 = 10 VB AR50 = 0. 1 IBRIAZ N Gonnet 250 ZR 1) i) 8 1 5t
PR

[0103] AN, AR STHT IR 1) 7 1) A A5 i 2 1 I8 6 > 471 3 W] R T 2855 AR B 8 R
Yo B U0 G s A SC AT IR (I RZ IR B BEA KART W] F T2 38 4 A [R5 2 A I R . A
J7 50 A P RO 3 25 ) 2 AL A AR A B R ) o ) AR P FIURE 1 SE 8 L FE AH AN BR T
1) BZBRARALJ7 1% :2) DNA F1 RNA 47738 77 3%, W n 2 Rz ey S 1o AR [ 9] 4, 286 i S
(PCR) ,Mullis ZF N\, £ EEH] 4, 683, 202 ;&% < . (LCR) , Tabor, S. Z& A, Proc. Acad.
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Sci.USA 82 :1074(1985) ;S BEEHudy™ W W (SDA) , Walker %5 A, Proc. Natl. Acad. Sci.
U.S. A, 89 :392(1992) ] F1 3) ST A R0 B AN 1L 7732 o

[0104] PR BEAIAH o 40 o 1] KART ZRIA

[0105] b3 (RAEATT KART W] 75 % B 540 1 40 i 22 1k DA SIS0 R % AL i — 32 ik e
B, Pt T A6 o A 120 B W] e T 40 M K I BRI AR (RN PR T8 T LA
T JE W% BEJE (Saccharomyces) « 2458 M 1% £F J& (Schizosaccharomyces) | Y3 b i £F
J& (Hansenula) . % £ % £} )8 (Candida) . 75 & 4 % £F )& (Kluyveromyces) - i [K % £ @
(Yarrowia) «fREEE2 B8 (Issatchenkia) FlEEFREEREE (Pichia) . 1] A fE 3= 40 MK 40 &
AMBFEEARTE TLLTHE 324 [KEJE (Escherichia) (ALK JE (Rhodococcus)
B, B M % J8 (Pseudomonas) . 2f f 4T B J& (Bacillus) . % Bk ¥ J& (Enterococcus) $L
Bk B JB (Lactococcus) FL M H JB (Lactobacillus). B & Bk B J&8 (Leuconostoc) .
BK B JB (Oenococcus) . /)M Bk B J& (Pediococcus) . 8% Bk B J& (Streptococcus) &
J& (Clostridium). & B 8 M i J&8 (Zymomonas) « V> [] X B J& (Salmonella). /) Bk B J&@
(Pediococcus) ~ P= b B J& (Alcaligenes). 5t S A K B (Klebsiella) . KR 2F AT B @
(Paenibacillus) . TATHE B (Arthrobacter) HEIRAT )@ (Corynebacterium) FlAEHT &
(Brevibacterium) . JUHA K18 LA RZ IR (LAB) MnFLEKE (Lactococcus) FLIR A
(Lactobacillus) FHEEZEE (Leuconostoc) «YERE (Oenococcus) «/MERE (Pediococcus)
FIREER R (Streptococcus) »

[0106]  FIARFKIA KART G b DX IR 712 @ A UL AR N 12 o FH T8 BEAP R PR SR 2K (1)
TR R R HEIAR T i Methods in Enzymology, 5 194 %%,Guide to Yeast Genetics
and Molecular and Cell Biology(Part A,2004,Christine Guthrie flGerald R Fink (%
), Elsevier Academic Press, San Diego, CA) .

[0107] % T8 i ] SR AR bk g L X R B T AR 040 M h A 1 5 3 1 b, 5K KART
(1) G DXk AL 3 A Tk S DR ) — 40 o i A R R R ] AR 2 BRI X, JF BT A dE T
0 B A0 3R R R AR 5 AT A o R DX AT 22 35 08 AR AL DAAE A AT AR R E AN AR
ARRE e s 4RIk .

[o108] W] FH TAEREEED R KA B A1 4n 20 284 J5 515 FBAL. TDH3. ADH1 11 GPM1, LA
S5 BB GALL.GAL10 F1 CUPL, W] FH TR RE A SR [k A 2k DRI A 1 3 FH 2 3%
& EFAREEAPE T FBALt, TDH3t. GPM1t. ERG10t, GAL1t, CYCLt FI ADHI t.

[0109]  WPKEIE I A B L SR E b g g X v IR R AT B - IR R AU A T IR
A B BEAR b o X LB AR BE P K AT TR B PR o G0t T A0 BE B RR TP S5 . Bl R A
RIS B ARTE £ AV B B s AR RS 141 o AR BE A I8 A8 5
Fi & R AR pRS423 . pRS424 ., pRS425 Fl pRS426 ( S [H LAY B F= M i oL, Rockville,
VD), EATE S KIAT B R HI A (40, pMB1) (BERE 2 0 BHIE AL UL T8 R FE bR
0o 1K PYFP AR I IR PR ICAE His3 (244 pRS423) \Trpl (2K pRS424) \Leu2 (4 pRS425)
i Ura3 (Zfk pRS426) o #5771 2k PR SRR BRI R4 1t , BB mT DA I K i i b A 1 7
T FERORUAT, ] DUE B RE P Sh CHE B A 7R AT . BA I T A TORL R 1A
B RS U A M R A

[o110]  FH T-76 4t 11 40 o T 2R I8 kA ZE IR R 3 A R 22 3F B AR ST B AR N 51 2Kk i
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T AEE, IS EARR T (lac, aras tets trp. 1PL. 1PR. T7. tac il trc Az (Xf
TAE K A B 7 el v Je A AR R B P i RIS & Y ) samy s apr A npr J3 31, BA
Je 22 okt T A0 Ak 5 2 SRR TR A 2 AR B RV SRR SIS 2 FA B i 3R 1A TR R R A
B snisA O T 76 2 22 R M P i R 3K &4 I, Eichenbaum %8 A Appl. Environ.
Microbiol. 64(8) :2763-2769 (1998)) ; LA L& My P11 R 55 Of THERYI LA W IR
A I, Rud 2 A, Microbiology 152 :1011-1019(2006)) . B4, B FLAT Bl 1dhL1
M fabZl jA3)F 7] FH TAE LAB h Rk G 2R o fabZl HZ) 751 S FIE R, 12T
HAHE—HR, fabZl, HYihd (3R) - FRIE G mt: - [ BEEE Ak A ] WK,

[o111] 2 45l X AT Y8 T O0IE s 3= I RAR I 2 A4l e 25 1A

[o112]  HI T~ %% 4k 2 B 40 BT 40 JHo 1 28 74 =2 % L 1 JF HD W] N 2 ) 5 I 3R 45, 44
EPTICENTRE ® (Madison, WI), Invitrogen Corp. (Carlsbad, CA). Stratagene(La Jolla,
CA) Fl New England Biolabs, Inc. (Beverly, MA) . 863 (K e 76 £ P g & 41 1
S HEe B d 84 AT . pRKA04 1 50 B FF HL A7 3R 1K 7 410 0 =R AH DC 2 1
pRK437. pRK442 F11 pRK442 (H) /& 1] A 1. X LefT A W) O 8 Uk B 2 76 2 2 KB M w h
HAT AL RN A H TR (Scott % A, Plasmid 50 (1) :74-79(2003)) . | 15 {5
(K] IncP4 JFURL RSFL010 f JL AR AT A2 BORL 7] 3115, I HA 7 — R 41 45 22 [ M v b
FED)RERI JE B o JBURL pAYC36 1 pAYC37 H A % [\ 22 A v B A7 2l — A2 1035 1 )8 3+
A6 15 75 5 =2 G I 1 T o ) S 5 Rk ER BB A SR 0K . R T 2 AT B R LT B R AL
F ) — 2 2 AR A0 55 pAMB | K H AT 44 (Renault %% A, Gene 183 :175-182(1996) ;
0’ Sullivan %5 A ,Gene 137 :227-231(1993)) ;pMBB1 F1 pHWS00, pMBB1 HIfiTA4) (Wyckoff
& N Appl. Environ. Microbiol. 62 :1481-1486(1996) ) ;pMG1, & & Ji %V (Tanimoto 2§
A, J.Bacteriol. 184 :5800-5804 (2002)) ;pNZ9520 (Kleerebezem & A, Appl. Environ.
Microbiol. 63 :4581-4584 (1997)) ;pAM401 (Fujimoto Z& A\, Appl. Environ. Microbiol. 67 :
1262-1267(2001)) ; F1 pAT392 (Arthur %2 A, Antimicrob. Agents Chemother. 38 :
1899-1903 (1994) ) o JLFRIE FAEMFLAT I (Lactobacillus plantarum) fIFRLH CLH R
18 (vanKranenburg 28 A, Appl. Environ. Microbiol. 71(3) :1223-1230(2005)) .

[0113] W) A4tk AN 1 7 v an v 28 SLN G A B BOTURE 5 N Ji =40 .
lo114]  H T T B AR 17 F- 4 i

[0115] S TR EA R T AV A SR 42 AL FE A SCHTIR ¥ KART [ BRAN 41 12 41 i v]
BAMMEPMESIE R vl ile8 0 e T A AR FHE SOw 2, Bl an e & i 7 T BEA s
FIFHE ML

[o116] {40, W] A1 FH IR BRAN A v] 28 TREAL DLRA &2 2D — A K& ) A I R i 22 g (PDC)
FE R PAAE B pde— 40 B, DASE IRk 20 TAT i PR 1) 188 1) S A A e 22 1 T B R BB A5 Tm) S T T ok
Feo BEEER] A — AN a2 A9 05 T W R I e 6 BR8] £ 06 T (R 22 9% BF (Candida
glabrata) FISEWZLGEEERE (Schizosaccharomyces pombe) A —A™ 4w i 74 i & it 752 I 1)
HEOAL, SR A=A A I i e I [ D B, AT ERBE R BEJE (Saccharomyces) H7 i) PDCIL
PCD5 AT PDC6 Fk (A 4ifigh o A I IR BRAE I B 2 T RIS (i E ) PDC 2R A, T4
K B 1 PDC FREAL, AT 2 pde— 4. 9] Wi AE MU BRI BF (S, cerevisiae) HA]K
i PDC1\PDC5 1 PDC6 F [ o ABUILEAL HT IR A 45 AF 1 PDC Sk PR Jei 19, 81 4ur PDC6,
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ARIRANFERIAS 7 B AT K

[0117]  BE W% B} (Saccharomyces) B A% JC A i 1R i e B 7% M, £ (11 ] 43 B ATCC, A
Accession #200027 Fll #200028. Ak, 4136 [ EH] HiE 24 20090305363 1A 3CSL i) 1
Tk, B B AT 20 T RRAK DL P VS 2 PDC JE A, Bk A B LAS | 5 I AR,
[0118]  JthAb, WA A % BR4H M mT 28 TR2 Ak LU AT FRAR 0 e 25 M BELE . 76 se b AR LI
PP B b R 2 11 7 25 0 PELIED A2 7 /K T T 25 0 (A7 AE T 5 9 B IR A 1 g 255 AT SR s R R
ZE R U5 T A FH & AEPHIE B % (Gancedo (1998) Microbiol. Mol. Bio. Rev. 62 :334-361) .
FEFRAZ T 2009 4F 9 H 29 H3E B & A Hf 61/246709 A FF T AR R R AP
{6 078 25 B BELE DA &, pde— RAVALST | IR A2 e R i HoA s 1 % T s B 0F HAE &
AR ERE P R AR SGE . s A 7 AFE N AT 36 H i & R B 61/246709 ATk,
AL IE L PR 7 5 B e 250 LIS, B . (1) R85 B 2 B P I8 Y ) e SR R I 3R
a0, £ e Hap 1 %% S0 IR 7 I 3R R BOPRAIC Migl B3 Mig2 % S PHIE £ 1 R IE 5 (2) PRI
GRR1 ( FL A 27 HEPHIE 85 1 ) KIRIE, B2 SCF 2 RIERBEE SV HI 2407 3T BT 2 4 2
PRI IR BB 25, (3) Wi KiE O st R R PR e A M Ak ia e, Pk 2R R B0 i
HXT1. HXT2. HX3+ HXT4. HXT5. HXT6 I / 8% HXT7, 8K (4) MG CREELEG 2 JE (HXK2) . ok
b SR B 9 2 R 1 3R T S ok AR U N B T VA AT AR, BRI A OS] 1 R
(7715

[o119] 3 fun, WA A FLIR A (LAB) 40 Mo m] 28 T FE4k DL R A BRI 1 LR 0 &0 Wi v 1
DAAGE gk 2D A TAT Bl B2 A 7 1) 7L 1 AR 338 A ) % 2 ) 26 [ &R R A Al 20100112655 fi
I — AR Z R HIE LS XIEAAAR S, LAB 7] g — A a2 AR, 1385 B
AN BCEA TR, Frid 55 R G b LR I Ul 49 a0, AE LA R (Lactobacillus
plantarum) FEA = gmbSFLIR I SRR, B AR R 1dhL2, 1dhD 1 1dhL1, FLERFLEK
(Lactococcus lactis) BA—AmbdFLER I UM IS, SHLAR A LdhL, 3 HL SRS 7Bk 1w
(Pediococcus pentosaceus) HA W RN 1dhD F1 1dhL [3ERE . {2 T—MSLER LA
it 2 DRV AE A 0 A2 K S E T oA v PR I, 33 3 M 3 IR b () 5 — N AT A e LA b K55,
WIEASCSE ) 1 ik

[0120]  phAb, W] TFE4k LAB fi 3= 40 g LAER R B AR 78 e A IR IA DL GE ¢ T @ 1211
R i R IR I /K Bl PRy M, G 56 [ B R FRE 20100081182 I 43 FF IR AIRAE, 1% &R HiE
CLS I 77 AR filan, v QAR SC SR 9] 2 i 4 i G i B i T i 8 11 A N U suf
BT R

[0121]  m] H F A S48 45 0 40 B i B o 1x B R B R Sk B £ R Rl A A
20090305363 ( LAG | 77 X IFF ARSI ) Bk BIBRAK H v 3— B iR il 0Bl v 1tk i B o =0, 18
it R4 — 1 R R R R I R I 1 A R Al G o X s € 1R B R FRE A A
20100120105 CLAG |77 I ANARIL) Pridk BARSERCPT o B e BEGR i SOk 2 ik
B2 L) BRI S 3 M AL T P P 400 M 7 5 1R 50 A AT 20100129887 (A5 5 5K
HANARIL) AT THER, 3F H BAWEMR SR R EED (LHEE SRS ENN
TG PERR R T ) B B R AR 2 B SR R A A 20100081179 (LG T RIFAA ST ) ik
1T T HR . e B uor G 7E gnbs BA 0 Dh e ORI v 1 1 2 IR Y8 2 1% H R 19
1EUOE 2, WSk B IE R g 61/290, 639 Tk, B4 20— Z2 TR NGNS, ik £
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AT BR R 5 (A0 ) FH T T B2 1) A 46 1l 12 IR0 BRI 22 K, a3 [0 i e H 37 61/380563

Brids (AR A I g 4 Se LS T 7 O AAARSC) S

[0122]  BLAb, 7 G b 52w 2RO A% A2 W0 A I 22 JOR IR P 1k 2 IR rh A, 5 2 /D — AN e L 5

A A/ BRI A 4 A 26 R I B R 1 61/306333 (LG5 IR AARSC) Rk

TR, I HAE bt LA A R I A 1 ) 22 R ) Sl 2 A IR )4 T 48 R, B G b

HA IR LTI P 22 K 305 22 A% 17 IR 117 32 40 Mo 78 3 [ i i & 1 FR i 61/356379

AT T HEAR

[0123] AT LR B BIbEor A TE 240 B i 7 v AU i . TR RIRIE

()7 ARG LR AL ] T 380 KART (817738 F 26 DR K3 16 7 VA B R A AN KR -0 o 24

SR> L], o DNA B AN GRBd 288 (FR N8 3 T akgnid X ) {F 1390 A ARIL,

WIS N B30 T BB 00 1 548 5 N g hs X AE IS Dhpe M BRI ARk, LUK — A s 2 A5

A NGBS X DL R R IRAT S RIS R I JE I RE . B4, n] i@ R IA ) X RNA B35 RNA

PHAIEZ A, IF Hol S A\ SECLIHI k.

[0124] S 4>

[0125] A% B4 ML B A KART, W1 SCHTR & 75 78 PR A& o 72 o il 46 5 T

B, TR B & ORI A T T3 TR g A AT 20070092957 AL e, JLLAGI T

KIFARSIAEE 1 Rt

[0126] 1 US 20070092957 Al ik, 76 5Lt vh e T B A6 o 2 1P RS T 471

AL

[0127] - PNEIIRZE CWEFLIR (K 1 e o), W@ 50 EC 4’5 2. 2. 1. 69 [ &

WEFLER A (ALS) fEAL

[0128] - ZWEFLER A 2,3- R iR (B 1225 b) , HoA i i o A0 EC 4 5

1. 1. 1. 86 [1] SRR IR S5 A4 i i I, tH 0 Ay W 12 Bt Ji S R (KART) Ak

[0120]  -2,3- ZRRERRIRE o - Bl iR (B 105 o), i cm EC 4 '

4.2. 1.9 W SERFR BRI /K I, RRA MR /KEE (DHAD) 4L

[0130] —a-Fi KRR TE (K1 @R O, el c s ECd's 4. 1. 1. 72 5k

4010101 BSCRE o — MR OR B LA

[0131] - TE2RTE (H1&EIEe, L@ W@ A ECH S 1. 1. 1. 265 [1)

Sl T S A, E R R A T A A S O e R (R AR, EC L1 1.1 8K

1.1.1.2).

[0132]  FRIEFRMERIRIEIR £Log ho 1. Ik T &, B EAL A 7= LA R Ix 86 Jg 3 o e

WG R T US 20070092957 Al .

[0133] W] ]+ RN X LERHE LU PR B = T R IR A2 0 T LUl (9 ZE R 7E US 20070092957

AL H AT TR FF ELn b B ] R BRI 25 R AT AR STk A DL R AE AR R 2R TR

T IEAEFEARN RRAET . BeAh, W ERTIR, A SCERAE R 5 AT A A R S AR R

3 S G R U8 B 1 2 IR 3 A AR AU AN 1) o

[0134] 3 du1, ] 4 FH (1) —SE AR PR ALS B, €048 i 2R kT 1w )8 (Bacillus) (1) alsS
HIAKE B (Klebsiella) [ budB bl AL LERHE (Gollop %8 A, J. Bacteriol. 172(6) :

3444-3449 (1990) ;Holtzclaw %5 A, J.Bacteriol. 121(3) :917-922(1975)) . A L2t T
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B EAE ZEAT I (Bacillus subtilis) (DNA :SEQ ID NO :69 ;87 it :SEQ ID NO :70) .
fili 4 50 T A I (Klebsiella pneumoniae) (DNA :SEQ 1D NO :72 ;& [ 5 :SEQ ID NO :
73) FIFLEEFLERE (Lactococcus lactis) (DNA :SEQ ID NO :74 ;251 it :SEQ ID NO :75)
1 ALS, LR A S ZEf AT B (Bacillus subtilis)als Zmis X, L 040 H T e FUAT 3
(Lactobacillus plantarum) ik (SEQ ID NO:71). "IN als gahs X Flg s &5
HAaREE 3 & m O %K (Staphylococcus aureus) (DNA :SEQ ID NO :76 ;87 A it :SEQ
ID NO :77) . BAAZ 4 o 2 M 2= W B (Listeria monocytogenes) (DNA :SEQ 1D NO :78 ;
AR :SEQ 1D NO :79) A F4EEKE (Streptococcus mutans) (DNA :SEQ 1D NO :80 ;2K
Jit :SEQ ID NO :81) \BEHEEERE (Streptococcus thermophilus) (DNA :SEQ ID NO :82 ;&
45 :SEQ ID NO :83) \£F49E (Vibrio angustum) (DNA :SEQ ID NO :84 ;84 /i :SEQ 1D
NO :85) FHBEIR ZEFAT I (Bacillus cereus) (DNA :SEQ ID NO :86 ;854 i :SEQ ID NO :87)
(KR, AT AE 4 ZBEFLES& B IR als JEEH, BTk B 5204 T8 W R 46 Ak, 1 £ TR SL R 1)
HLL %1 SEQ ID NO :70.73.75.77.79.81.83.85 8k 87 [ FA]—4> HAT 2D %) 80-85% .
85% —90%.90% —95% I /D) 96 % .97 % 1, 98 % [ 74 [dl— . [Al—MEFET Clustal W
X753, Bk iR A 601 7 = 10 ALK 1T 73 = 0. 1 IBIAZE0H Gonnet 250 &
HT L PR R

[0135]  j4b, DAGI TG OF AA ST SE [ LM HHE A A 20090305363 it T 548 % 5 3
AT CEFLIR A B, TATR A S ZF AT B (B subtilis)ALsS JR4IM¥ 100 i 48, W]
A5 AT AR —A> o £EAR B RIAR A A] H R B I0 ALs P81 a] 45 SCHR o sRAEVIE B 75
P Th S, IR R BOR N B o A8 A B D7 VRS e g Al / B B 5 A
JEid BLAST (4 BTk ) #RAE A Als Zitild 54 sl gm i 2 51 7 41) i 28 FFRT FH 9%
P ZEEAT , AN A SCER AL IR 28 o B6 Tt BTk ¥y Clustal W B T vEdiAT %858 o IbAh, 7]
I FH AR SCH HH 1) 7 51 BAR AT 38 () 0 8 P 71) 65 5 b I 3 () L2 RAR RIS ) o

[0136] WLk K L IESL R A 196 FC 40 i 5T A 4 18l i A 2 S IR FLIR & Il 25 1 19 )7
HNIRIFE R AL R 52 1, BT Il e 90 e Zeob ARS8 10 45 5 4o FH TR BErh ZE R SR IE I T VA AR
Atk AR (WU Methods in Enzymology, 5 194 4%,Guide to Yeast Genetics and
Molecular and Cell Biology Part A,2004, Christine Guthrie fl Gerald R.Fink (%
) ,Elsevier Academic Press,San Diego,CA) . fFHIRGIERE (BB TMZ&IET ).
Bk E T IEAEES T AR IE W TR

[0137]  F3CHEIR 7 W] 48 A %) KART B o 1 00 BN KT KART Wl R] 55 A SCHTIR ) KART Bl — it
S HT o 38 FH I KART B0 4570 38 [ ) FRE 24 20080261230,20090163376 F1 20100197519
HRR IR LE R, P IR LR HE ) LS 7 OF AR ST

[0138] 14 &y, o] A ¥ DHAD B v] A 18 A FL B8 LBk B (Lactococcus lactis) (DNA :SEQ
ID NO:94 ; 85 & Ji SEQ ID NO:95) 8% 2% % %% BK B (Streptococcus mutans) (DNA :SEQ
ID NO:96 ;2 15 SEQ 1D NO:97) [1J ilvD JE A sk 73 5 MU HE B B (Saccharoomyces
cerevisiae) (DNA :SEQ ID NO :98 ;85 /5 SEQ 1D NO :99) ) ILV3 FE K, B] H F3HCA] F )
B in DHAD F471) i B i DHAD Je 5146 LA 5 1T J7 X0 AN AT )36 B L A B A1 20100081154
A TE. 22 ORI AR SRECAT B I DHAD 471 i

(01301 {3 21, W ) FA) S B ) 1 M e g B 5 4 ) LR FLER A (Lactococcus  lactis) (DNA -
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SEQ ID NO :100 ;85 SEQ ID NO :101) ¥ kivD FE K UL 28 350 FARAL AAERE P 3,
¥ (Lactobacillus plantarum) (SEQ ID NO :102) PR AHIFLERFLERE (L. lactis) kivD
G DX AR b ik m] B ARSI B AR N 53 H A E B 7R e I el .

[0140] 54, W P AC S B I e S0 BB 2 U0 BC 4n 5 1. 1. 1. 265 (1), 152 BTk it m] 4 )9
FohHTEREAR (AR EC 1.1 1. 188 1. 1. 1. 2) o IXLERGH) A NADH (i J5 0 B e
JIRNSERS —RZFFIR ) FH/ B NADPH 1 & Ho 70k, 3F HAE US20070092957 AL rh4 4t T AT A
BB AR A AT GRS X T A

(01411  Ub4bh, T 7 T B A e 5 T I 1 A 2800 IR0 I 2 0 T I 0 &0 I8 sadB,
Hooy B B 4l w F R Sy B, BT IR gH B 4 2% e R BE AL T BT B (Achromobacter
xylosoxidans) (DNA :SEQ ID NO :103, 8% [9)f SEQ ID NO:104), HAE L5 |5 R IE AL
158 B & F 1 A5 20090269823 A AT AL AAEME D LA B (L. plantarum)
(SEQ ID NO :105) "KL sadB gahd[x . thAl, 13 B BB SRS (HADH s H 2 23508 110
Ak DATE B HE B RE (S. cerevisiae) H136IA ;DNA :SEQ ID NO :106 ;2K |45 SEQ ID NO :107)
DL R e W5+ B ARSI B AR R A an b A5 B 25 RS e o B i I S
TELAS I 77 IR AAST 56 B I L Frig 61/290, 636 SR

[0142]  ZEFEA b IEFLRR AU BN R (Y LAB &0 o = 375 1k 23 4 DHAD 8 LS| 5 sUF A A
SC Y26 £ R HE 2 A7 20100081183 H AT Ak, $ s Bk % i 1 I R IA DL GE
DHAD ¥&PELE LG A 7 s A A SIS &R HE A AT 2010-0081182 AT .

[0143]  XFFRIAH BT AT G &2 5 T A, US 20070092957 AL iR T
Tk G ZE R R fa st L AGE AR ) FUAF B (Lactobacillus plantarum) 7€) LAB [ZE A T.
FEoaE . T ARl 28 0 Bk & 23 PR n] A7 A8 T 40 I ¢ 52 o) ok Bl 35 0k 40 il 2 PR 41
X R AU IR R AR N R BN XTI B FE AR B o AR e T AR, US
20070092957 AL FPIEHEIR T kA ik DAL R A L RT R B, 4] A LR R I B R R TR o DRI AY)
TR A B — D HERTE b SCRUA S S

[0144]  HFAHAEK

[0145] XS/ T IRV 4H T AN B I W] 78 A B 3G 7R B p AR K DA = 3 Tl A T e KAk ™
a0, HAEAS 8 3= B B IE M B G a1 5 T W A2 1k I B ST KA A R I
T HEHRR A ] A I 15 R R R R R TR AR T BT A RARAFAE R o

[0146] 40 MAEAL & G IERK IR I KRS Fe 2k A A IE IR AT AR HAN R T - R,
5] 41 2 A FT SREBE ACSRRE, 19 an FLBH BN 2 88, 0l anie K AT 4E R BCE N IRIRE ) s U
Sk BT AR R R S5 TR A, 1 a0 T B FLIS &Y « TR B Ee bl 3 R 42
%o eI TS R LR B B R R B H v . DR, W R IR RS m i T A 2R
FIURE AL o FE S5 T 7] P A2 1 41 4 S5 1% OAS ST 4 S5 1 26 4 5, 8 s G 52 B R RS AT
2007/0031918A1 H1 ik, Z BRI LG | H 77 XA SC BRI, TURAAC A& B A B A 0 s ]
TR 15 75 A B R A TR A2 R T A A e e

[0147] [ T AIE BRIR AL, R EERT FRIEIE D8 A ARSI E AR N R S 3E T8 =249 E
KIFE = 7 T R P T B AR A 40 36 VB R 7~ G srl AL e A 0y o

[0148] BZFE4

[0149] ' 4 & 4 L AE A RF IR TR, 7E 44 25°C 24 40°C HIIR FEVE I N 2B K, i e RE 4
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WIAE GG RS TR 2R, 62 20°C 22y 3T°CHIR BV W A K 1l H AR KBS IR 5 2 1 WL
Wil g Br gk, IF H A T-55 750 8 40 M B F )65 38 355 70 0 A2 Tl A ) 80 e R 2 R
RN EHIH

[0150]  AJL4H i 1 5, 3 T~ AR pH Y [ 4E pH 5. 0 2 pH 9. 0 22 [&), HH pH 6. 0 % pH 8.0
PIEAE ARG A& BRI &, & T & M%) pH 3 75 pH3. 0 3| pH 7.5 2 [A], Horh pH 4.5
% pH 6. 5 LIk E R ih 4.

[0151] AT LLAEA S8R SEA AT T FAT, Ho IR S A2 AL 11

[0152] P AT LABE SR 43 A I A B} o3 b R I Bl SR FH IR 8 I T 2R S it e T B
A7, I BARAT AN R A 8 F o i a1, TR AT LUK 40 [ 5 72 A LM o o
(1) 240 J P A ) L L 28 52 R AR AT DA AR 7 e T

[0153] HTMREEFED S ER TR L

[0154]  AEWA ™ i T BER] AT AU CUN B 7 T ABE & (2 WAGl4n, Durre,
Appl.Microbiol. Biotechnol. 49 :639-648 (1998), Groot 2 A, Process. Biochem. 27 :
61-75(1992) , LA KA S5 ) o fian, v i B0 ik 98 TS TT A AR IR IR 2R h R B [
o SRJG, A FH I 25 L 2 RO AR B W B R 2R R B 2B R TR KR
MR R AL o B R T

SLHE 51

[0155] A& BPREAE LRSS rh A5 RIRE— D R o N S PR, A X St 1 B 1 A
R IE St 77 5, AR LABHIE R 77 2045 IR o T8 b 3R 10 2 R A8 S it 451], A 4 43 1)
BOR N 53 A B 58 AR BT EERFAE,  BLAEAS GBS A B B8 S BRI [ AR AT 1 5 )6 A4
R HEAT 5 FhAZ A IS e A FL3E B 22 o I T 454

[0156]  ZA5K)& LUTE “s” IR, “min” £48 7080, “h” IR/, “psi” R IRHE BF
FTTEST, “om” SR TR AR, “d” RIRR, “ w LY IR, “mL” Zig=Tt, “L7 2487, “mm”
R K, “om” ZFEYK, M7 R AR EE IR BRI, MY R AR R BETE, “mmol ” SRR EEER
“umol” EFRTHEEIR, “g” EFR T, ¢ g7 AR, I H ng” ZIRA ., “PCR” IR G
SOV, “OD” S FR OGS T, “ ODgqo A2 FRAE 600nm YA T W B 1R G 2, “kDa ™ s 4 T 18 /K i,
“oF AT IE L “bp” RTRIIEXT, “kbp” B A TIIEXT, “ %6 w/v” IR EE / B EH 5
bb, “% v/v” BYa AR/ AR E 0 L, “wt % 7 R TR E & 1 2 L, “HPLC” 2 ¥ Mt AH (i,
I H “GC” IR AHEIE.

[0157] i Jiti 451 0 4 A 1) o v4E 0 26 DNA 23 1 o [ 52 R o A 458l 24 0 1 O FL A iR T
Sambrook, J. , Fritsch, E.F. #l Maniatis, T.Molecular Cloning :A Laboratory Manual ;
Cold Spring Harbor Laboratory Press :Cold Spring Harbor, NY (1989) (Maniatis)
F1 T.J.Silhavy, M. L. Bennan 1 L.W.Enquist, Experiments with Gene Fusions, Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. (1984) DL & Ausubel,
F.M. 28 A, Current Protocols in Molecular Biology, Greene Publishing Assoc. il
Wiley—Interscience H ki (1987) #Fl Methods in Yeast Genetics, 2005, Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, NY,

[0158] I T 4l by 4 7% 4 4k 5 A1 2B A B OBE RN 5 3 e AS BT B R . BT A
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N SE i ) ) B R BT WL T Manual of Methods for General Bacteriology (Phillipp
Gerhardt, R. G. E. Murray, Ralph N. Costilow, Fugene W.Nester, Willis A. Wood,
Noel R.Krieg Fl G.Briggs Phillips %W % ), American Society for Microbiology,
Washington, DC. (1994)) 8% Thomas D. Brock, Biotechnology :A Textbook of Industrial
Microbiology, # . fit, Sinauer Associates, Inc., Sunderland, MA. (1989), [&
A 53 AR B, A8 09 B 502 A e A K R A R 1 BT A SRR PR D M B R RS B
Aldrich Chemicals (Milwaukee, WI), BD Diagnostic Systems(Sparks, MD). Life
Technologies (Rockville,MD) 8% Sigma Chemical Company (St. Louis,MO) . &3EH 48,
AV ARS8 32 E L AR ER IR LR R0 (ATCC) , Manassas, VA, 3 3 25 H T LA SEjf)
PAEFHFEZHIR S PrA B ER S H Sigma-Genosys (Woodlands, TX) Integrated
DNA Technologies(Coralsville, IA) B Invitrogen Corp(Carlsbad, CA) & k.

[0159]  DNA FB{H] Qiaquick PCR 44k id5F)& (Qiagen Inc.,Valencia,CA) BEAT44L . SR
¥ DNA H QIAprep Spin Miniprep iA#|& (Qiagen Inc., Valencia, CA) il . FEHYIFLFF
(L. plantarum) PNO512 ZE[F 4 DNA F MasterPure DNA @itk i & (Epicentre,Madison,
WD) il

[0160] 5S¢ & RIS FREHI AR T Amberg, Burke Fll Strathern, 2005, Methods in Yeast
Genetics, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY 1,

[o161] %4k

[0162] 4 ¥ FL #/F B (Lactobacillus plantarum)PN0512 i i UL N 75 ¥ # 4k . ¥
PNO512 41 A 4 Bl 76 5ml 44 25 1 % H &R (Sigma-Aldrich, St. Louis, MO) ) L AF & MRS
¥ 7% 3 (Accumedia, Neogen Corporation, Lansing, MI) H', 7 30 °C M4 Kt #%. H
0D600 24 0. 1 1 1 22 55 F= W) & Bl T HAT 1% H 2R 1) 100mL [¥) MRS 15 77 5, ££ 30°C R
K 0D600 S 0.7, 7E 4°C T LA 3700 X g B0y 8 4> B lie 35 41 g, I 100mL ¥4 (5 1mM )
MgCl,(Sigma—Aldrich, St. Louis, MO) %%, #F 4°C R LL 3700 X g B0 8 438h, I 100mL ¥4 1]
30% PEG-1000 (Sigma-Aldrich, St. Louis,MO) ¥k, 7E 4°C F L 3700 X g FFES.L» 20 4380, 2R
Je FLEAE ImL ¥ ) 30 % PEG-1000 1. 60 1 1 4 it 55 ~ 100ng JFUKE DNA £E74 ) Lmm 1) B HEL 2% L
VR4S, 7 H A BioRad Gene Pulser (Hercules,CA) £F 1. 7kV,25 1 F F1400 Q N HLZ L.
40 M R AE ImL AL 500mM (I RERE (Sigma—Aldrich, St. Louis,MO) F1 100mM f¥) MgCl, f¥]
MRS 15 783, 6 30°C R 557 2/, B P 1n g/mL sk 2 0 g/mL 415 2% (Sigma-Aldrich,
St. Louis, MO) HJ MRS 375 Fhk b, k5 B T-8% Pack—Anaero /p4¥ (Mitsubishi Gas
Chemical Co. , Tokyo, Japan) [{JJREEFE - IFAE 30°C FI5FE

[0163]  HPLC /77

[0164]  XF R PR WA ) 73 T R AU R R AR 2 T #4140, —F i H Shodex
SH-1011 #1#1 Shodex SH-G {%4r 4 ( =& #Hn]153 B Waters Corporation,Milford,MA) JFEE
AHTH AR RD) A R AR €3 (HPLC) J73%. 0. 01M 1) H,yS0, AE At shAH, LA 0. 5mL/
min A 50°C ARSI EATE S & T BRI TR 2 47. 6 5380,

[0165]  SEjifs] |

[0166]  ilvD B LA PNO512 A 1dhD A 1dhL::i1vDL1" ¥4 BRI R 2

[0167] X ASEHEBIHIA T FLRFLIKE (Lactococeus lactis) i1vD ZEFIFEA FAEYIFL
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FF# (L. plantarum) BEE PNO512 A 1dhD A 1dhL1 [ 4% 4k LL3E ik DHAD. 7525 [H & F) 1
#61,/100786 [ Lt | Fp 4 TR FLAT # (L. plantarum) PNO512 A 1dhD A 1dhL1 [ #)
e MER T XA BRI g b5 3= PR MM < 1dhD A1 1dhLl W25, EAE LA B
(Lactobacillus plantarum)PN0512 (ATCC BE#E #PTA-7727) HiEAT T XUMESR o

[o168] A FHIZE T 199 40 [RI B 20 1) 7 V2 S BE DR o o L™= A2 e A ic I ZE R (Ferain
N, 1994, J.Bact. 176 :596) o FTik J5 AR H 28R 8014 pFP996 (SEQ 1D NO110) . pFP996
SEH T R KRR . & RERT 7R R B A & it w] 78 5 22 1 S 1 &2
B3 H pBR322 (#Z 1R #2628 2 5323) Fl pE194 (#Z 1R #43 & 2627) [ Hlk 5.
pE194 42 f W] 53 B = 22 (G P 1t B 4 28 (0 # Z BK B (Staphy lococcus aureus) [/ iR
(Horinouchi #1Weisblum J.Bacteriol. (1982)150(2) :804-814) . 7F pFP996 1, £ 5a %
P (S #1 & 50) 404 EcoRI.Bgl 11 Xhol. Smal.ClalKpnl FI Hind[TT [ P52 {7
Mo AMANPUAERDIMEN D s — M REIIE FEERL, B MEIAESRINL. Tk
H 19, 76 K W A b R 5 & 2 0 AW ILA B (L. plantarum) H 48 A 41045
RIAT IR

[0169] KA DNA BBt (515 900bp £ 1200bp 1751, FAERUMIRR 41 /G L s
UiE ) FEREREFURL AR AL AN 10 AR A8 0 0 (RS X 3. A AR K2 X (30-50 fR) DAEEAS#t
FRAE . WIEACH (BAZH ) 1@ [RJE AL, B TR A [RIR DX — 8
iR AL R . IRASH (A H ) SR AE B B AR B A B A BRI 2R R .
TG T A AR 7 20 ) A 808 A B AR 20 P 47 1 7 TR DX 3 ) g A8 ok 2 Rl i 22
(IR o 38 It T AR 2R BRI 0 1k — IR ACH itk 18k PCR 1 DNA 0 3773 B B3 A2 # FHAUAL Ht
FifFo

[0170] A 1dhD

[0171]  FHTMNBR 1dhD 55 PRy ok 20 28 ik AN PNO5 12 5 [RIZH DNA rp 38 b e ) 2 [X 3
A2 B BTIR 42 X B B A 514 Top D F1(SEQ 1D NO:111), HoAL# EcoRI A7 & Top D
R1(SEQ ID NO :112) HFHAL 7 Xhol A7 53154 Bot D F2(SEQ ID NO :114) FlBot D R2(SEQ
ID NO :113) ¥ HEFEEE 5 1dhD 4ahd P51~ RPE XK. i a0~ Brd % PCR SOE #:4
P RIR X 35 BERCEEAL 0. 9kbp [ LR N E PCR =4, 7E PCR B %5 &R 4 PCR 7=
Y3 H 5% Top D F1 M Bot D R2 AT HH MG . BEIRAER L 1. 8kbp [ PCR ) 344
TOPO 7% 3 pCR4B1unt I I-TOPO (Invitrogen) LL#|£$%%4& pCRBluntI1::1dhD. & T 45 9E
7 A 2R 1dhD JEERI R EE5 2044, pFP996 H EcoRT 1 Xhol AL I &2k 5311-bp I Fy
Et. #/k pCRBluntII::1dhD Fi EcoRI Al Xhol vH4k It 4ift, 1. 8kbp K Bt 1dhD sl
T A TADNA FEREREIE RS, 19 220K pFP996: : 1dhDko.

[0172] il & W B 2 5 HE Y S M (Lactobacillus plantarum)PNO512 4 A, H
pFP996: : 1dhD ko FAL I E TR E 1w g/mL LLHE R MRS bo 8 1193 AT He F A
(sco) , AT 7E 37°CF MRS Bi R P AR AR 50 . 7EAEKIG, 15 /I FE A B 5
1 v g/mL 218 25 MRS AR b DASRAT SRR 78 Drel a5 2 i v 1B b A A 5149 1dhD Seq F1(SEQ
ID NO :115) F1D check R(SEQ ID NO :116) [¥] PCR ¥ MGUFAT 5 12k UL 43 T AL RURIHE T sco
IR e . A T SR HA AT O, 4 sco BARAE 37°C FAEEA 20mM ¥ D, L- FLIR
(Sigma, St. Louis,MO) [ MRS ¥55RFE ALK Z) 30 18, SR S5 BRh 2w FLIR Eh 1 MRS ~FHi
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DLSRAS R 7%« BRI VR IR AT AE S FLIR ER I MRS AT A A 1 v g/ml A R FLER L
[’) MRS b DA H0 415 R BUR I V% . UK R IR H 51 D check R(SEQ ID NO :
116) F1D check F3(SEQ ID NO:1117) [f] PCR ¥ Mk ik, BF/ERIByx4efit 3. 2kbp (K7~
V)3t HFR A PNO512 A 1dhD IR FE R 2L 2. 3kbp ¥ PCR 7=4.

[0173] A 1dhDA 1dhL1

[0174] & T il 4% A 1dhL1 A 1dhD XU ER 18 B, 75 PNO512 A 1dhD B #£ 75 5% il B 1dhL1
FER. H T MR 1dhL1 EE B g 5 £ M PNO5 12 JE[E 41 DNA 1 ik, 1dhL1 22 [R] R
P AL Bgl 1T BRAIMELT S A5 14 oBP31 (SEQ 1D NO :118) A4 Xhol FRIMEAL & 5]
) oBP32(SEQ ID NO :119) HEATH . 1dhL1 A R A A5 Xhol FRIVERL RS54
oBP33 (SEQ ID NO :120) F4u7 Xmal FRiITEAT A 514 oBP34 (SEQ ID NO :121) #EATH .
¥ 1dhL1 e [R5 ol idk Bgl11/Xho  £7 mi th 306 1dhLl Ay [RIUsES ve Bk Xhol/Xmal £i7 £
W, FIRAT S 34 )8 T pFP996pyTT A erm, ‘& 4 pFP996 [KIFT 44 » pFP996pYTF A erm £, 2 pyrF
J¥4) (SEQ ID NO :122) , %749t ta W FLAT i (Lactobacillus plantarum)PNO512 ¥,
THERZET -5 — BERRIREE, £CR pFP996 T INLLE RS X . Juki 5 (1) pyrF ZEH 5
ApyrF WHE AL 5- MILIB IR —& W FHIEH T 70 8 IR FIE AT (A R B 771
76 Xmal JH40 570 B A7 1dhLl R 1K Xmal fy By IFf H va Bk pFP996 (1] Xmal FR il 1
B A, A2 900bp 122 R X AT 1200bp [E)45 [RIVE X, #9324 pFP996-1dhL1-arms.
[0175]  PN0512 A 1dhD F pFP996-1dhL1-arms 4L 34 30°C N4 & H LR E: (20mM) FI4L
Fz (1w g/mb) FIFUM B MRS R EE b AR KR 2y 10 4R ARG e IS o & T80 & LR Sh Al
275 (1n g/mL) [FIMRS b2 5, kB H Ak 1 % SR B P 7E MRS+ FLIR #h _EAF AR AR Bk
FAFR L AE 3TCHK KL 50 /L. LA T AT HA BV PCR §iiiL 73 B, Frid s A8 il
PR S ES 14 oBP49 (SEQ 1D NO :123) FUFCRIRF 1514 oBP42 (SEQ 1D NO :124) , 7E
WREFEE TS IR L0 MRS 857558 B2 i, B AE AR IR B R A 1 T e b T 5 5L
PR L 1K) MRS H A B AT 35 1-7E 37°C N AR K2 40 R W 0 B R AT A A 5 FLIR 2R 1) MRS
SRR L 4R 3T C R AEK, ARG IRAE A S LR BRI AT 45 25 (11 g/mL) MRS “PAR Lo 1 i i
FH YA AR S 514 oBP49 (SEQ 1D NO :123) F1oBP56 (SEQ 1D NO :125) [ B 7% PCR ff ik 41
B R APURAL 53 B UL o B A R B IR BR A AE o B AR P 41 A2 il 3505bp (117 4)
I ELIRR P25 A= 1%, 2545bp 7240 T8I PCR P= 4030 Fr#f A B3 JF 18 i R B 5 1420 oBP42 (SEQ
ID NO :124) 1 oBP57 (SEQ ID NO :126) [IEH7& PCR I Bk M 4 o

(01761 T FLAT B (Lactobacillus plantarum)PN0512 1dhDI1dhL1 XX MH B3 B £RFR R
PNP0001. A 1dhD MR E4E 83bp I FJiE v B, Hor 1dhD AR 4R 05+ 24 332 M2 B 279,
A 1dhL1 fHBRELFE AL i fa 2 S5 IR ) et

[0177]  FJEEM 1dhLl JH3)FH IR B FLERFLIKE (L. lactis) 11vD 4ihd X (1) 545 DI%
OAREES, PR RS o b Pk 3 i A 5] 1 20 (R = 20 77 v DA AR e bRid B, 207 1%
{8 FH pFP996 ZF AR B4, AN [F] IR 2 — IR AT H S A 7 A2 B A2 2 s 471 e B8 ) S AN 2 B
WA R RS AT S A1) AR U T R B DNA [ 3 SOk DA I P A gt A A8 #e
) [l X Ja o

[0178] ¥tk P9~ DNA v B ([RIVRRE ) DASR AR PR AN 1A AT 38 () [RI X 38, AH A9 364447 T
PR PNO512 A 1dhD A 1dhL1 H ) 1dhLL 5351 11vD gabs X FF. ve b R TR A ik 2 A
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A RIS B 9 R 2 1200 MZERT o 22 RV MAEFLAT B (L. plantarum) PNO512 ZE[A]
24 DNA 7, ff FH A5 Bel 1T PRAITEAL s 5149 oBP31 (SEQ ID NO :118) FlAL{ Xhol PRt
7S5 4 0BP32 (SEQ ID NO 119), #H Phusion High-Fidelity PCR Master Mixi#{TJ"
B, A5 R A FLAT B (L. plantarum) PNO512 JE K20 DNA o, 4 FH A Xho T PRI f7
RS54 oBP33 (SEQ 1D NO :120) Fl45 4 Xmal BRHIMERT 2515 14 oBP34 (SEQ ID NO :121),
HF)F Phusion High-Fidelity PCR Master Mix #4744, ZE[EVEEE F Bgl 11 F1 Xhol JH AL,
I HA [R5 A Xho T A Xmal V4K 75 A1 I FR I PEBE S AL J5 , AN [RI YRR ) T4DNA 3%
P IZE B I AH Y. 1R R 11 14 467 2 pFP996 H LA ple 8 & pFP996-1dhL1arms.

[0179] M pDM20-i1vD ( FLERFLERTE (L. lactis)) (SEQ ID NO :128) 44k [ L%
FLEHE (Lactococcus lactis) (SEQ ID NO :94) (171 1vD 4whd [X FiAZ KK 454 FE51 (RBS ;SEQ
ID NO :127) f#*) DNA Jy Bt o pDM20—i1vD ( FLERFLERER (L. lactis)) HIMIEAELLGIH 77 FF A
AT R HE #61/100809 FhEAT TG IA . XA FURLZ AL i 1vD 4whs X [#) pDM20,
Him PCR B AR FLIE WA (L. lactis subsp lactis)NCDO2118 (NCIMB 702118)
[Godon %5 A\, J. Bacteriol. (1992) 174 :6580-6589], 3 HiZ Fuki 05 N 5” PCR 5|4 1)
WAL A P 5] (SEQ 1D NO :1127) o pDM20 Z£ZA5MiR pDMIL (SEQ 1D NO :129) , Hifu & %
/NS pLE1 Bl (~ 0. Tkbp) FI/E HHEMFLAH (Lactobacillus plantarum)ATCC14917
Jiki pLF1 [ pemK—pemI toxin—antitoxin (TA) .3k H pACYC184 [¥] P15A B il 1 I T4 K%
R FFE FAT B (L. plantarum) T IERERIHURE FAsid L& P30 & Bua 3+ [Rud
% N, Microbiology (2006) 152 :1011-1019] . B MIERHE lacZ XIRHIZ R 3281-3646
B2 AR pDML, ik lacZ X I AE 2 solE 7 i BUfR. 514 oBP120 (SEQ ID NO :1130) £
XhoT 47 &, 3 H. oBP182 (SEQ 1D NO :131) £4% DrdI. PstI. HindITT Fl BamHI 47 55, ‘&A1 TH
THIH Phusion High-Fidelity PCR Master Mix # 3=k B pDML K P30 B3 1. A48 PCR
PR pDML 244 1] XhoT A1 Drdl W4k, £33 lacZ F1 P30, 4% PCR =4 M1 pDM1 44k K A
BV G AR pDM20, Forh A4 N P30 JE 3+, o XhoT i DrdI BRHIVEL /5 .

[0180] & 1i1vD 4 A% X A1 RBS(SEQ ID NO :132) f¥) DNA Jy B i i PCR 3K 153, T ik PCR
FH pDM20-11vD ( FLER FLEK B (L. lactis)) E B, A6 A A5 XhoT R il 14 A7 s Y 51 4
oBP246 (SEQ ID NO :133) F1 41 4 Xhol P& 1t £ & 11514 oBP237 (SEQ ID NO :134) , F)
FHl Phusion High-Fidelity PCR Master Mix i#47. fEH Xhol {4k, 15 PCR 7= 4 i
pFP996-1dhLlarms | T4 DNA &ER:fg%ER:. Wil PCR §ifiik BA 5 2 R E b ) 1dhLl 3
B AH 1R B v (R34 N7 910 1 5 [ 5 1% PCR AT FH 83 AR5 7 1t 51 40 oBP57 (SEQ ID NO :126)
M ilvD- " S 54 oBP237 (SEQ 1D NO :134) . E A7 IF A B ) (9 40 A 51 B T B R N
pFP996-1dhLlarms—ilvDL1 .,

[o181] i@ L H pFP996—-1dhLlarms—ilvDLl ¥ 4k & ¥ L T (L. plantarum)
PNO512A 1dhDA 1dhL1 3k # & FL M FL =k (L. lactis)ilvD 4% 4 X. H
PNO512 A 1dhD A 1dhL1 ¥ 75 5mL 497 0. 5% H % % (Sigma-Aldrich, St.Louis, MO) [¥]
SLFF B MRS 55753 (Accumedia, Neogen Corporation, Lansing, M) &9, 7F 30°C NEK it
o FH0D600 24 0. 1 i 35 754l T 100mL B4 0. 5% HZER 11 MRS #5757 2%, 7E 30°C
FAEK A 0D600 4 0.7, £F 4°C FLL3700X g B0 8 20 4h e 3R 40 g, F 100mL ¥4 ) 1mM )
MgCl, (Sigma—Aldrich, St. Louis,MO) ¥4k, £ 4°C T LA 3700 X g E§L» 8 4380, A 100mL 721
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30% PEG-1000 (Sigma—Aldrich, St. Louis,MO) ¥, £E 4°C R LA 3700 X g F 250 20 4388, X
Ja ERAE ImL 741 30% PEG-1000 H', 60 1 1 45~ 100ng SR DNA 7674 1) 1mm [H) B HE 257
fLE VRS, 7F HH BioRad Gene Pulser (Hercules, CA) 7F 1. 7kV,25 1 F 1 400 Q FHLZF
fLo B ERAE InL 17 500mM A (Sigma—Aldrich, St. Louis, MO) Al 100mM [¥] MgCl,
(1) MRS 35 72557, 78 30°C T R: 7% 2 /h i), 3F HE T4 20 g/mL 408 % (Sigma-Aldrich,
St. Louis, MO) [ MRS 55754 |

[0182]  JEIHA#H i1vD S|4 oBP237 (SEQ ID NO :134) F11 oBP246 (SEQ ID NO :133)
[#) PCR Jii e b 1o HAL TAE 30°C FEERS AR (1u g/ml) HIFLAT R MRS 55783 B K
K2 8, RJGTE 37°C R 1B E S AE LT 3 MRS 5 7556 A K K2 40 AR, R E
THEAHESR 0.5u g/mL) FIFLAFE MRS Br7edE o JEId B & PCR 18 4> S LUIIRTS 54T
e, ik PCR A8 F Ye €6 PR 57 1514 oBP49 (SEQ 1D NO :123) FFURIRF 5711514 oBP42 (SEQ
ID NO :124) ,

[0183]  Jf i L P AEFLAT IR MRS 5 R FE b, AT H B G 7 37T°C F AR K R4 43 fX.
WEEFRWE T MRS 85952 o B IR IR A B 2 MRS P AR EIHFE 3T C TR AK. A
BRI SR (0.510 g/mL) MRS 85 773% b @ B Ry RS
W) oBP49 (SEQ ID NO :123) H1 oBP56 (SEQ ID NO :125) (K] ( B4 ) PCR #f i%k 41 25 2% i sk il
oy B LI e B AR R B IR AT A AT AE . BEAE R R 4 AR I 2600bp (1774, IF HEEA
JF A R 4300bp (1724 18 b XF PCR =40 7K A 5, FF HR %8 08 3 & BARFR Ny
PN0O512 A 1dhD A 1dhL1::i1vDL1",

[0184]  SLjiafy] 2

[0185]  suf $R\ o o) THEE AT PNO512 A 1dhD A 1dhLl: :i1vDL1 suf: : P5P4" #&4
R EE

[o186] X A~ SE i 4 5 iR T WA JH B B G Uk FL A B (L. plantarum)
PN0512 A 1dhD A IdhL1::ilvDLL" ek, K a3 784 3 suf #9011 EF, LR
PP TSR . A B0 R G 7 A W IR R A LA A8 3G 0 1 B AR

[0187] I W RV E L0 7 1A suf #R\ ¥ Ytk 8 ) 35 DL AR e hR il 35,
BTk T3 iEAT 0 b BT iR i 2 AR 284k pFP996 (SEQ 1D NO :110) o

[0188]  suf ¥4\ 1 A3l FRGEME L =P 58— PP B suf #4901
(sufC M4 sufD) 5" &7 IIAL RV v B Bt pFP996. 7658 — P15 a3+
P5 Fl PA[Rud % A\, Microbiology (2006) 152 :1011] w438 (1] pFP996— 4585 va [ b3
TER LD IR AT feoBA BY T IR AR suf JA 3 TR 0 7 41 0 22 R VR B k&
Ht P5P4 B F)F1f) pFP996-P5PA— 45 8% i F i

[o189] it PCR MAEMFLATH (L. plantarum) PNO512 JE[RIZH DNA A4 3945 [A] Y5 DNA F
B (SEQ ID NO:135), Frik PCR 8 FH A0 & Xmal PRAITER S5 14 AAL99 (SEQ ID NO :136)
FALE Kpn T PRAIEAT &S HI5 14 AA200 (SEQ 1D NO :137) , F| A Phusion High—-Fidelity PCR
Master Mix 147, fEH Xmal H1 KpnI yH4kJ5H A T4DNA SRR IE R AT R PCR v BL A
pFP996 LA Ji pFP996-sufCD, 1 ik WY A~ EB 43 BAMK 5149 741 14T PCR A et &5 J8 8+
P5 F11P4 [ DNA FrBt. 514 AA203 (SEQ 1D NO :138) A& Xhol 7 & P5 B 8h 1 FE A AIE 4
P4 351 IPA, B 5 Xmal A7 500 P4 J3 31 4010514 AA204 (SEQ 1D NO :139) 44
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AAF A, 37 H A Phusion High-Fidelity PCR Master Mix i#4T PCR. FT{3 PCR P=#4k )5 H
24 AA206 (SEQ ID NO :140) F1AA207 (SEQ ID NO :141) , F|f Phusion High-Fidelity PCR
Master Mix ZATH 1. 7EH Xhol Fl Xmal JH4k J5 1% 4% PSPAPCR A1 pFP996-sufCD LAAE ik
pFP996-P5P4—-sufCD. il it WA FLAT B (L. plantarum) PNO512 FE K20 DNA FpJ 384 22 [ Y5
DNA Jy Bt (SEQ ID NO :142) , Frak 4y 44 405 EcoRT FR il 1t A7 £ 15 149 AA201 (SEQ 1D NO -
143) F4d 2 XhoT PRHITEAT &5 514 AA202 (SEQ 1D NO :144) , FJ Phusion High-Fidelity
PCR Master Mix #E47. 7F ] EcoRI il Xhol v 1k 5 I TADNA 3% B W & 2 A2 [A] 5 & A
pFP996-P5P4-sufCD LLA i pFP996—feoBA-P5PA-sufCD. 1t EmihEA, ik kA
B HEARIES B (TTGTT) , WHELE_ LT PS BB F I85> —35 /N

[0190] suf % 9 T 09 & A Ja 3 7 PPy b Ui i A @ o o b OBy
A B pFP996-feoBA-P5P4-sufCD ¥ 4k # ¥ F T (L. plantarum)
PN0512 A 1dhD A 1dhL1::i1vDLL SR5E M. #4745 30°C TAERE A HEHR (21 g/nl) HIFL
FFB MRS BB rh AR KR 20 R, WG RWE TS A5 R (0.50 g/mL) BFIFLAT B MRS
Rk b ik R A H Y% PCR FE 2 B4, P S A 4 FH Qe B AR R e k5 1 )
AA209 (SEQ ID NO :145) FUSURF 71519 AA210 (SEQ ID NO :146) o i i &L fp e ST
MRS Br g, AT HIE G T7E 37T°C R AE K KA 30 £ BIhFo &+ MRS 35555 b 0
TER AL B UK R 4T B4 o JE A PSR Rk 5 14 AA211 (SEQ 1D NO :147) FZLEARE 7
PES |4 oBP126 (SEQ 1D NO :148) ) (B 7% ) PCR i 1 73 B4 A 2 By AR R B RS e de
KIAETE » W4 S8 R34 BRRFR A PNO512 A 1dhD A 1dhL1::i1vDL1 'suf: : P5P4",

[0191]  =Zjifsl 3

[0192]  Tnb- 434K (pTN6) [H44 % M HAE PeroE-kivD (o) —sadB (o) & #A A i)Y
[0193]  Tn5 & 4 B %% fe 1, H O &4 Kt W b @47 T 78 43 K K 4k (Johnson &
Reznikoff,Nature (1983) 304 :280-282) . F T-FLIRE (LAB) [¥] Tnb /i3 (K55 e A& RAELLT
F 77 3 ARSI ZE E I N R HiE 61/246717 AT T HER . 2EIXAN g b, TR T
Tnb— 4% BE-F 3 AR FVEBENLFE R HE 4 31 LAB Yk ik ik R . PRI Tnb— B BE 131k
(pTN6) (SEQ 1D NO :149) & KWa#T i — A FLAT R (L. plantarum) ZFRREAKR, FUk pTNG £
PG PEREIE R (tnp) L PRBE R L IR 741 TnbIE ( A Y 19 NGRS ) R Tnb0E (R
I AN 19 AMIERD ) A PUE R DU s — M REEE RS, A — M RaER
PUHEARIC KT B P15A 52 AL VR U (R FUAT i (L. plantarum) pE194 5 iz
/5 (Horinouchi #1 Weisblum J.Bacteriol. (1982) 150 :804-814) . LL KA~ 1loxP & & )T
F) (BAAMIEIER ) o« F AR DUEIE R B H T06 5 1 Cre EABVIBRT loxP AL . £
fr 50 (MSC) A7 BamHI NotI. Scal Fil Spel FRIVEAL i, HoAZ T LoxP H1 TnbOE {7 i 7] 6
S EDUEILE A LoxP A7 £ MCS {42 Tn5IE F1 Tn50E,

[0194] & T ¥J 7 Tnb— 4% M T 21K pTNG, 1 5¢ HH Genscript Corp (Piscataway, NJ) &
% 1, 048bp [ Tn51E-1loxP—cm—1loxP £, H: 41 & Tn5IE. loxP. 51 45 2 Hi 1% 3 A (em) FlI
1oxP (SEQ ID NO :150) . ¥ Tnb5I1E-1oxP—cm—Pspac—1oxP & 7a [5i2k pUCSHT /A (Genscript
Corp, Piscataway, NJ), 4 % Jit B pUCS7-TnbIE-loxP—-cm—1loxP. 7 spac & 3 T B &
H N REAFEEZH I Yansura & Henner, (1984)Proc Natl Acad Sci USA. 81 :
439-443) VIAE KT s AFE D AT w0 (L. plantarum) 164, A Nsil Al SacT VH AL BUR
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pUC57-Tn51E-1oxP—cm—1oxP JfEEfR 4tk 1, 044bp () Tn51E-1oxP—cm—1loxP Jy B . FH Nsil Fll
SacT JHALJBTRE pFP996 (SEQ ID NO :110) Jfktke4iifk 4, 417bp ¥ pFP996 Jv B, HAL 1% pBR322
1 pE194 5 il & . TnbIE-1oxP-cm—1oxP J7 Bt 55 4, 417bp [ pFPI96 i B3+ LLAE i pTnCm.
[0195] LKk, H P15A BT A HUAR pTnCm L [¥) pBR322 S HilAC s o H AatTT Fl Sall j54k i
Fi pTnCm FHEEL 2L 2, 524bp [f] pTnCm Jv B, HoAL 7 pE194 & il 5UH Tn5IE-ToxP-cm-1oxP
%5, 913bp (K] p15A 5 42 25 F FH PCR M pACYC184 [Chang 11 Cohen, J. Bacteriol. (1978) 134 :
1141-1156] W4 34 H >k, BT & PCR AT A AL & Sall FR il 24 A7 &5 F1 19bp [#) Tn50E #% 1R
7 41 (K 51 4 T-P15A (SalITn50E) (SEQ ID NO :151) L & A4 Aatll PR M6 55 1 514
B-P15A (AatIT) (SEQ ID NO :152), 3 HF|H Phusion High-Fidelity PCR Master Mix (New
England Biolabs, Ipswich,MA) . 7EH Sall il AatTT BRFIMERGEAL S, P15A FTBE S 2, 524bp
[¥) pTnCm J BZE R LLAE R pTNG

[0196] % =, EHIUOEEREN (erm) wEHE pINS _F I HindITT 47 & . @1t PCR 418 MK
A& pFP996 (SEQ 1D NO :110) HA A 1, 132bp T4l LK (erm) DNA 7 B, Firid PCR A% A
A5 Nsi T BRFHIHEAL 55514 T-erm (HindT11) (SEQ ID NO :153) FIAL{E Nsi T BRI AL 551
B—erm (HindIIT) (SEQ ID NO :154) , FJH Phusion High-Fidelity PCR Master Mix, 3f H’%
IR BaBEdE pTNG B Hind TTT PRAHEAL 5, A2 pTNG—erms,

[0197] o, B gmbd i R tnp ZEKT RS 2 npr ( Sk B AT F AT (Bacillus
amyloliquefaciens) WP AR ) JBa) T [Nagarajan Z& A\, J. Bacteriol (1984) 159 :
811-819], iX il it SOE ( E & (442 ) PCR 56 IR JL e ik pTNG—erm [ ) NsiT A7 mo
4 Pnpr JA3)F (SEQ ID NO:155) [ DNA F Bei@ it PCR M pBE83[Nagarajan % A, Appl
Environ Microbiol (1993)59 :3894-3898] 14 4 th >k, ik PCRAS FH AL Nsi T PR A7 £
] T-Pnpr (Nsil) (SEQ ID NO :156) 5 17bp #E 741K B-Pnpr (tnp) (SEQ 1D NO :157)
KI5 1440, #H Phusion High-Fidelity PCR Master Mix. tnp Z@f5[X (SEQ ID NO :108)
1L PCR M pUTmTn5- (Sharpe 26 A\, Appl Environ Microbiol (2007)73 :1721-1728) Hy”
Wk, Bk PCR A AL 21bp FEE 4111 T-tnp (Pnpr) (SEQ 1D NO :1158) FIELF Nsil
PR AT 25 B—tnp (NsiT) (SEQ ID NO :159) (51441, F)H Phusion High-Fidelity PCR
Master Mix. &GNV K PCR =9 3HAE H 28514 (T-Pnpr (Nsil) F1B-tnp (Nsil)) AT
P18, 45 453 Pnpr—tnp Fi4 DNA F7BE (SEQ ID NO :160) . J5iki pTN5—erm F Nsil W4k 3F
H Calf i E&eRE (New England Biolabs, MA) AbFREDIRG (- H B %8, ALK pTNG—erm 2
A5 H Nsil 4L Pnpr—tnp F BUER: . 1l g L IERIR G W EAL BRI AT B Top10
A (Invitrogen Corp,Carlsbad,CA) . 7EEE 251 g/mL 585 21 LB “FE4k b, 7F 37°C
TR EEAL T . SRS I B YR PCR, 48 Pnpr—tnp & (K415 k540 1, 3F B H 51
pTnCm (711) (SEQ ID NO :161) \pTnCm(1422) (SEQ ID NO :162) Fl pTnCm(3025) (SEQ ID NO :
163) HEAT DNA 7R ifiih o BT A3 BURiFR A pTNG o

[0198]  BIX Tnd— 5 M T Z04K pTNG FHVEH#: PagroE—kivD (o) —sadB (o) & %42 PNO512 A
1dhD A 1dhL1::i1vDL1 suf: :P5P4" AR HI B LR T M BENLIE R IR A R . 95 PeroE ja 3l
+ (Yuan F1 Wong, J.Bacteriol (1995) 177 :5427-5433) (SEQ ID NO :164) ] DNA i Bti@it
PCR WAL EZEFAT  (Bacillus subtilis) fYFEEIZH DNA A48 Hisk, ATik PCR A% A AL
Sall F1 KpnI PREITELT &% T—groE (SalIKpnI) (SEQ ID NO :165) Fl4U 23 BamHI & il PEAr 25
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[¥) B~groE (BamHI) (SEQ ID NO :166) #5144, FIH Phusion High-Fidelity PCR Master
Mixo fFH Sall F1BamHT PR il 14 BV A6 S5 T 1S 154bp K] PeroE 3 2+ Fr Bk v 1 JBTk: pTNG
) Sall F1 BamHI 7 & A, A pTN6—PgroE. 4mhEk B FLER FLEKE (Lactococcus lactis)
V1) . e ) I U0 2 T 1) ki vD) 5 AT 4 B X 28 36 AL LLERE ) FLAF & (L. plantarum)
HRIE. S g bE X P 2R Ch kivD (o) (SEQ 1D NO :90) , 2 H A7 RBS, i Genscript
Corp (Piscataway,NJ) & .4 kivD (o) Zmfis X Z[F] RBS (SEQ 1D NO :167) — it g, 1 pUCHT
Ak, A ROk pUCST—kivD (o) o JBTkE pUCST—kivD (o) F BamHI #1 NotT WAk, 3F Ht 4t
1k 1, 647bp f) RBS—kivD (0) . ¥ RBS—kivD (o) Bt e[k pTN6—PgroE | f¥) BamHI FlI
NotT BREIMEAL 55, A2 Bl pTN6-PgroE-kivD (o) o ik ¥ PCR #fi U\ \E A [ 7L % , BTk PCR
514 T-groE (SalIKpnI) 1 kivD (o) R(SEQ ID NO :165 FlI 168) , A= =8 K /MK 1, 822bp
JrBe ARG a3k E LR HE #12/430356 iR, ¥k B AR S TS AT (Achromobacter
xylosoxidans) ] 3¢ B B i &0 8 1) sadB Z& [A 4w b5 [X 57 [ 31 pTN6-PgroE-kivD (o) ]
kivD (o) miG X Fif. AMEEALT O (A xylosoxidans) [f] sadB gaiid [X 28 2508 T4k
WU AEHE D FLAT B (L. plantarum) "HERIE. Frdmbd X FR A sadB (o) (SEQ 1D NO :105) ,
HA RBS, H Genscript Corp (Piscataway, NJ) & kIt #% 7o 5 2| pUCHT 44 b A Rl i kv
pUC57-sadB (o) » £75 RBS Fl sadB (o) Zri4X ¥ 1, 089bp [¥] DNA Bt (SEQ 1D NO :169) @it
PCR M pUC57-sadB (o) 4 34 Hi =k, BT ik PCRAE A AL 5 Not T FR A7 S T-sadB (o) (NotT)
(SEQ ID NO :170) F40 5 NotT FR#IEAT &) B—sadB (o) (NotI) (SEQ ID NO :171) 51404,
A A Phusion High-Fidelity PCR Master Mix. fEH NotI {84k )5, % RBS—sadB (o) FEA F
B v 3E pTN6—PgroE—kivD (o) [ Not T BRHilPEAL s 71, A2 pTN6-PgroE—kivD (o) —sadB (o)
it f# H kivD (0) 1529 (SEQ ID NO :172) Fll B-spac (cm) (SEQ ID NO :173) 5|4 DNA il
WA ERAR T . EIX ML FE T, sadB (o) Fl kivD (o) 4w X AEEEI T M Pgrok J&
BT IR L,

[0199]  fn—R& VA pTIR, i@ ik Ha 28 LR 43 Uk pTN6-PgroE—kivD (o) —sadB (o) #4LE| P
NO512 A 1dhD A 1dhLL1::ilvDL1 suf: :P5P4" H1, ZEXNZSA 7. bg/ml 5085 25 I FLFT 1 MRS %
FEhE P AL T, PIAEEWEEAS 7.5 g/nl A EE I MRS #5553 |, 78
30°CHIVFRIVEE FAK KL 10 8. 4 1/100 Fie ity 35 72 WA 30 6% MRS 5955 |, 3
LI & S P RN FURF 3 MRS 855528 FAFHAE 37°C FAEK KL 20 X, ¥R ET5H
7.5 1 g/mL B RZ I MRS bo B WY TR RIGEERFRIES 1. 50 g/ml 45 K1
FUAF B MRS AR L 25 5 B4, BT PR A 40 55 S MU B v, HED LA & e (o Rk e
1) PgroE-kivD (o) —sadB (o) % LA K46 ¥ o i A H kivD (o) FRAkE S5 4 KivD (o) 1529
Hl sadB (o) JFAFs 55 4 B-sadB (o) (NotI) WY PCR i\ e+ RS+, AT
)45 B EE KNS PCR 724 (1, 220bp) o

[0200] 24 T UIERMNEGL (uth LoxP A7 sl & 5 R DUIEbR L, RIS — o7 % ik (1
W3k Cre BELLFEK5HB) FURL pFP352 (SEQ 1D NO :174) #EALBIEE R 14y S 1A 1 rp JF
7E30°C R, S 1. 50 g/mL ZLF Z LB MRS “PAR EAEK . cre EAARFIELL ToxP A7 5
[ A FAF AR EAR TP PIBR AR = br il KLl R AL T BP0 21 MRS 85758 25 T 72
STCRAEKKRL 10 . HEFWE T LI ERI B MRS EHAE 30°C MK, @ity
AAAEAL 1.5 1 g/mL £LEE R FUA B MRS AR EA RS & AR (7.5 0 g/ml) KIFLAT
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MRS P | R BT 7 A A0 126 70 B A T 1) 408 3 R S i SR U B T 7, AT 3601 pFP352 1)
T RME R FZ AR I R o 55T, 8 R H 5149 B—groE (BamHI) (%2 K141 DNA Il Fr i A 35
¥ {#H MasterPure DNA Purification®iRjf]& (Enpicentre, Inc. ,Madison,WI) fi|£&7E
[KIZH DNA. DNA I 245 B 78 PgroE—kivD (o) —sadB (o) Fr#ldfi A\ 4rfis i J5 73 S B 1B 2%
PSR 2t DX PN R AL, 1, 4— o —D— 1 SEOBHRE v B A orE Dl a SROBE B b R B R s . B
58S R A PNO512 A TdhD A 1dhL1::i1vD(L1) suf: :P5P4'glgB: : Tn5—PgroE—kivD (o) —sa
dB (o) »

[0201]  SZjjEfs] 4

[0202]  pDM5-P1dhL1-i1vC (FLFRFLEKR (L. lactis)) #ARKIHAIFH:

[0203]  IXANSEHEHI A B B2 R ok B FLR FLER M FLIE W AP (Lactococcus lactis
subsp lactis)NCDO2118(NCIMB 702118) F) i iz id Ji S A B i1ve 4whg X (SEQ 1D NO -
67) [Godon 25 A, J. Bacteriol. (1992) 174 :6580-6589] T pDM5 # 14 .

[0204]  JFURL pDM5 (SEQ 1D NO :175) i@ & 2 lacO ¥4+ /74 H lacT PHiE & %
BRIl b A 2F f AT 1 (B. subtilis) groE JH B+ (PgroE) HUAR pDML 1) P30 Ji3 3+ AT 14
o JFURL pDMIL AESERER) 1 AT T iR . JFkE pHTO1L (Mo Bi Tec, Goettingen, Germany)
A Sacl #4631 Klenow Fr B AL 3 DL 247 AK v, H BamHI v§4L, 2R J5 e 4lifk, 1, 548bp [
lacI-PgroE/lacO Fy B (SEQ ID NO :176) o ¥ lacI-PgroE/lacO F Bt va [ 5 pDM1 ) Kpn 1 ( FH
Klenow Jy Bt A4S 2K ) A BamHI 7 53 EAERAR P30 8 3l +, £ pDM5.

[0205]  DNA Ji Bt P1dhL1-i1vC( FLER FLIR A (L. lactis)) A% 1dhL1 (15 B HE Y FLA &
(Lactobacillus plantarum)PN0512 ) L- FLER It &8 ) J8 3h 1 (P1dhLl) Ffi15 B FLER FL
BRI FLIE Wl (Lactococcus lactis subsp lactis)NCDO2118 [ ilvC Zwhd[X , 1% J B
it SOE ( & 4E 382 ) PCR A= . 408 P1dhL1 J&5 ZhF 1 DNA 7 B3l it PCR A KEY SLFF B
(Lactobacillus plantarum)PNO512 [¥JZE[KIZH DNA Hr 4 38 Hi ok, BTik PCR # A& NotI [
A7 %) T-1dhL1 (NotI) (SEQ ID NO :177) FI495 19bp B 741 (%) B-1dhLI (CLI) (SEQ
ID NO :178) 5144, #fH Phusion High-Fidelity PCR Master Mix. 1ilvC Zfd <l
PCR M\ILERFLER B FLIE W A (Lactococcus lactis subsp lactis)NCD02118 [{J3E K40 DNA
WG R, IR PCRAE AL 2 17bp EEE /7 41[#) T-CLI (1dh) (SEQ 1D NO :179) €L Pvul
BRI PE AT A B-CLT (Pvul) (SEQ ID NO :180) (51441, FIF Phusion High-Fidelity PCR
Master Mix. JBEPIAH B PCR P24 548 I 48514 T-1dhL1 (NotI) Fl B-CLI (Pvul) #E47T
Pua, g B3 P1dhL1-i1vC( FLMRFLERE (L. lactis)) Eié DNA HEL. 5okl pDM5 H Notl
I PvuT WA B A, - ELZE A Not T 0 PyvuT R AIMERE 1L /5 55 P1dhL1-i 1vC (FLERFLER
(L. lactis)) &i&EHe. Wi FLBEERRGWHALTI R B Topl0 412 (Invitrogen
Corp, Carlsbad, CA) 1. 7EALE 25 1 g/mL WA 2 AT LB “PH b, 76 37 C P L 1. R
Ja 18 1 R 7% PCR, {1 P1dhL1-11vC (FLERFLEK B (L. lactis)) &4 L4+, FF H
J#d ] T-1dhL1 (NotI) (SEQ ID NO :177) Fi1pDM(R) new (SEQ ID NO :181) HEAT DNA Il 5K 1
o FTEJFRIFR A pDM5—-P1dhL1-i1vC ( FLERFLERE (L. lactis)) (SEQ ID NO :182).

[0206]  SLjiafd] 5

[0207]  pDM5—P1dhL1-il1vC (% ¢ BB (P. fluorescence)b) AR

[0208] X ANSEHAA K H AE TR F 2k B 26 B M i (Pseudomonas fluorescens)
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PR5 [ i B 3 J S A B 1) 1 1vC i [X oo [ 0k ik 314k

[0209] WG B HUE (P. fluorescens)PF5 i1vC 2 X 22508 Ak AAEAE b 1 Eirg
IR LA (Lactobacillus plantarum) FPRiE. XML X FRA 11vC (%GR
L (P. fluorescens)PF5) 8% i1vC (Pf5), 5 RBS(SEQ ID NO :183) —#2 i Genscript
Corp (Piscataway, NJ) & o ZRfgX i1vC( G B M (P. fluorescens)PF5) 1 RBS
B B v [ 2dE pUCST 214k i, A5 i 5 ki pUCST—i1vC ( %¢ Y6l 5 g 1 (P. fluorescens)
PF5) , 4R o # H: W 5o [ i pFP996-P1dhL1 (SEQ ID NO :184) H4E N XhoI—KpnI A Bt LA,
pFP996-P1dhL1-i1vC ( ¢ 6L MU B (P. fluorescens)PF5) . pFP996-P1dhL1 44 & 41 5k it
ol 4 Frid i) P1dhLl DNA H Bt. P1dhL1-i1vC( %6 B fu B (P. fluorescens)PF5)DNA J
B (SEQ ID NO :185) f1% 1dhL1 ( 5 BAEMFATE (Lactobacillus plantarum)PN0512 ]
- LW AREE) Bsh T (P1dhLl) F18 B %G 2 E (Pseudomonas fluorescens)PF5
(1) 11vC gRhgIX , %) Beil it PCR A pFP996-P1dhL1-11vC ( %GR BN (P. fluorescens)
PF5) 1 A i, T 3& PCR A% I A9 & NotT FR il 14 7 £ f) T-1dhL1 (NotI) (SEQ ID NO :186)
HI4L 2 EcoRV PR ¥ A7 55 i B-CPf (o) (EcoRV) (SEQ ID NO :187) KI5 4. 1,297bp K]
PLdhL1-i1vC( 5t M (P. fluorescens)PF5) Fi Bt ] Notl Fl EcoRV #4714k I 4 i%
B3 pDM1-11vD ( FLEEFLERE (L. lactis)) I NotT Fl Pvull fo7 &5, £ % pDM1—11vD ( L&
FLEKE (L. lactis))-P1dhL1-i1vC (%GR B (P. fluorescens)PF5) . 75 N CHIEH
I i LA HRIE #61/100810 [ SEHEM5) 1 14538 T pDM1-11vD ( FLERFLEKE (L. lactis)) K44
o

[0210]  H543T-i1vDLI (BamHI) (SEQ ID NO :188) F15B—ilvDLI (NotI) (SEQ ID NO :189)
MFL R FLER B FL R YE Fh NCDO2118 ¥ 2E [KI 21 DNA /1 PCR §# T FLIR FLEK 1 (Lactococcus
lactis)ilvD Zmfig X (SEQ ID NO:94) ., H Puregene Gentra iRl &5 (QIAGEN ;Valencia,
CA) Hl & FLRFLERE FLIEW AP (Lactococcus lactis subsp lactis)NCDO2118 FE[AIZH DNA,
FH NotI {4k T 1. Tkbp MIFLERFLERE 1i1vD PCR 4 (i1vDLI) 1 H] DNA & &AL Klenow
JBURAT Avio FH BamHI VAL T P S FLIRFLER B 1 1vD b X v B H QTAGEN B[]
WX F A (QTAGEN) HEAT T ¥4tk . 1 Apall Y54L T Bk pDML 3 FH DNA B84 (1) Klenow
Jr B AR BE DASRAT P A v, 285 H BamHT JEAT 74, FREEIR 4L M FLIR FLEK A 11vD Zwbs
X Bl % 42 Uk pDMI () BamHT 1 Apal.T (PR ) A7 & . ZERR S0 N K #
Top10 40 /{8 (Invitrogen ;Carlshad, CA) . *ALARBE AR T LB & 2= Ak LT R FE .
Wik Sall Wk, P24 — A B ARG 5. 3kbp K/ME B, ffiig T BH M 7a % . ik DNA
JPit— DR T M ERE o B IERR SRR pDML-11vD ( FLERFLEK B (L. lactis)), H A
A M P30 HEHRIEMFLERILEKE (L. lactis) i1vD ZwhdlX ,

[0211] pDMI-ilvD( ¥ B ¥ Ek (L. lactis))-PldhL1-ilvC( % 7t 8 # i
(P. fluorescens) PF5) [ P30 & 31 T #% A% 5 28 f AT B (B. subtilis) groE J3 8 T (PgroE)
AR, a3 FRLE B lacO B9\ FJEFIM lacT PHE S &K E. JJoki pHTOL (Mo Bi Tec,
Goettingen, Germany) H Sacl JHAL I H Klenow F B Ab B DL H 25 K i, FH BamHI YHAL,
IR I Bk S 24k 1, 548bp ] lacI-PgroE/lacO Jy & (SEQ ID NO :176) ., # lacI-PgroE/
lacO DNA Jy Bt o [% 1F pDM1-i1vD ( FL R L 2K B (L. lactis))-P1dhL1-i1vC( 5% St ff 5 Jfd
(P. fluorescens)PF5) ] Kpnl ( H§ Klenow Ji Ex AbFEAS 3I)F K v ) A BamHI 47 s DLEY
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P30 JA B 1, A2 pDM5-i 1vD ( FLIR FLER 1 (L. lactis)) -P1dhL1-11vC (52 6 4B 5 Ml b
(P. fluorescens)PF5) o

[0212] O T % B ilvD( 3L M FL 3K W (L. lactis)) A B, pDM5—ilvD ( ¥ MR ¥ Bk
(L. lactis))-P1dhL1-i1vC ( % Y¢AR B Ju B (P. fluorescens)PF5) H Notl F1 BamHI V4L 3F
I CIP AL BE LA 251 Ko BERR4HAL 6, 207bp [¥] DNA J7 B A2 B G4, prik i B &
pDM5 4 1dhL1 f3 3§ (P1dhL1) A5 IGE ML (P. fluorescens) PR5i1vC ghdIX , A7
pDM5-P1dhL1-11vC ( e B (P. fluorescens)PF5) .

[0213]  SLjiEfs] 6

[0214]  pDM5-P1dhL1-ilvC(F FHEER B (S. mutans)) . pDM5-P1dhL1-i1vC (& % K [
(S. thermophilus)) Fl pDM5—P1dhl.1-i IvC (H7 i A BE 2R B (L. mesenteroides)) aRAKH]# 5
[0215]  3X AN St 491 () B R AE T oK i B R ) e A4 B (2 SEQ 1D NO 227 ;iR
JiU SEQ 1D NO :28) WA 45 BRI (Streptococcus mutans)UA159 i1vC 4Rhg[X . i g fg it
J5 SRR (( 4% SEQ ID NO :55 ;85 )5 SEQ ID NO :56) FIMEFEBEERE (Streptococcus
thermophilus) LMD-91 1vC £ At DX i I BRI Js 5+ A4 i (4w A% SEQ 1D NO :39 ;#RF i SEQ 1D
NO :40) 117 5 B & 2k 5 i I flr (Leuconostoc mesenteroides subsp. mesenteroides)
ATCC82931 1vC 4ufith X vo [ ik i A4 o

[0216] & T s BE (e S SC Mt 4 F15 h A9 FLIR FLER 1 (L. lactis) 1% e B 5 M 7
(P. fluorescens) PF5 i1vC ZEKAH R 18 3 786 F 22 R REER B (S. mutans) | g FV5E
BRI (S. thermophilus) A1 BH 82 Bk B (L. mesenteroides) ilvC 4wtd X, 1 5C 0 @ ik
pDM5-P1dhL1-MCS. 1dhL1 j8 3l -k B FATH (L. plantarum) PNO512 ZE K1 2H DNA, & {# H
A5 Not I FRHIPELT sTHT 5142 AA234 (SEQ 1D NO :190) LA AL E 22 7 AT 55 (MCS) 112 4B
AL A Drd 1 BRI 250K 5 14 AAL79 (SEQ 1D NO :191) , FIH Phusion High-Fidelity
PCR Master Mix AT 14, Fif5 DNA B H Not I 1 Drdl 4k . /& pDM5-P1dhL1-i1vC (%
S BB U EE (P. fluorescens)Pf5) F NotI 1 Drdl y§ 4k IFEEc it K B (4712bp) ARG
2% P1dhL1-i1vC (G S MR (P. fluorescens) PI5) J741). eI 44K I v B S TH AL I
P1dhL1-MCS PCR 4% LLAE B & pDM5—P1dhL1-MCS, 3 BA ME— (0 BR ) P47 15 KasT Pacl .
AvrlI,Sacl Fl Pmel. i#id PCR FIIFEAf A S 14

[0217] A SHEEKTE (Streptococcus mutans)UA1S9 ilvC4gwfig[X (SEQ ID NO :27) 15 B4A%
FHERRIE (S. mutans) UATS9 Fk (K 20 DNA, EAE A A9 5 AveTT PRI VEAL AL RE 1R 55 5 7 4
fK1514 AA235 (SEQ 1D NO :192) LK% Sacl FRHEITELLRIKI514) AA236 (SEQ 1D NO :193) ,
A Phusion High-Fidelity PCR Master Mix HEATH 4, FEREEEKE (Streptococcus
thermophilus) LMD-9 (ATCC BAA-491) i1vC 4wig[X (SEQ ID NO :55) iiid B % PCR, {8 A5
AvrTT PRAIPERT AR B AR 255 Fe 91 05 |49 AA237 (SEQ 1D NO :194) LA R AL SacT PR
A7 S5 14 AA238 (SEQ 1D NO :195) , #JH Phusion High-Fidelity PCR Master Mix 4T
P, Mg B R I E NV A (Leuconostoc mesenteroides subsp. mesenteroides)ATCC
8293 ilvCZmh5[X (SEQ ID NO :39) 13 5 75 BH B R w17 P A (L. mesenteroides subsp.
mesenteroides) ATCC 8293 k4] DNA, HAGHIAL 2 Avr T T PRI MEAL mORIRZBE A4 45 5 7 511
514 AA239 (SEQ ID NO :196) LA A5 SacT FRITEAT S 514 AA240 (SEQ 1D NO::197), F)
A Phusion High-Fidelity PCR Master Mix #ATH ¥4, =~ ilvC FEREREFH Avrll 1 Sacl
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HATEEYT, IF HAEH AveTT F SacT JHAL 5 73 4% 260 W ) pDM5—-P1dhL1-MCS B il P A7 £
WA ALK pDMS-P1dhL1-1 1vC (A2 5+ BEBR B (S. mutans)) \pDM5-P1dhL1-i1vC (W& Hu iRk
B (S. thermophilus)) F1 pDM5—P1dhL1-11vC( i s B 5 2R B (L. mesenteroides)) . iH L
PCR A P Bk

[0218] S 7

[0219] 4  Hl PNOS512ATdhDA1dhL1::ilvD(L1)suf::P5P4"
glgB: :Tn5-PgroE-kivD (o) —sadB (o) il 5 | Eg, H A& 44K pDM5-P1dhL1-i1vC ( FLFRF,
KB (L. lactis)) . pDM5-P1dhL1-i1vC (R HEEKP] (S. mutans)) . pDM5-P1dhL1-i1vC (FE
PEEER B (S. thermophilus)) . pDM5-P1dhL1-il1vC (7 fiE A EE 2R (L. mesenteroides)) Bk
pDM5—P1dhL1-i1vC (FOtAR I (P. fluorescens) Pf5)

[0220] XA~ SE it i) B 9 A4E T 78 5 A 5 2044 pDM5-P1dhL1-11vC ( 5% )t B 5 i v
(P. fluorescens)Pf5) HJ PNO512 A IdhDA 1dhL1::i1vD(L1) suf: :P5P4+glgB::Tn5-Pgr
of—kivD (o) —sadB (o) i Et, E 12 £ #& /& pDM5-P1dhL1-i1vC( FL MR FLER B (L. lactis)) .
pDM5-P1dhL1-i1vC( 2% S5 #F Bk B (S.mutans)). pDM5-P1dhL1-ilvC( & v 4% Bk
(S. thermophilus)) 8% pDM5—P1dhL1-i1vC( iz fiE B H ER (L. mesenteroides)) [{]
PNO512 A TdhD A 1dhLL1::i1vD (1) suf: :P5P4 gl gB: : Tn5—PgroE—kivD (o) —sadB (o) ' & &
()5 T W™ o

[0221]1 TR IE 7 T RAEY G B SR EA I # (Lactobacillus
plantarum), #1 — T V5 BT iR 45 PNO512 A TdhD A 1dhL1::i1vD(L1) suf: :P5P4"gl
gB: :Tn5-PgroE-kivD (o) —sadB (o) HJ &% % Z& 4 M JF Al Jit ki pDM5-P1dhL1-ilvC( %
Dk A ] (P. fluorescens)Pf5) . pDM5—-P1dhL1-i1vC( F & $L EK (L. lactis)) <
pDM5-P1dhL1-ilvC( 4% 5 #F £k B (S.mutans)). pDM5-P1dhL1-ilvC( g #v 4% TR
(S. thermophilus)) 8% pDM5-P1dhL1-i1vC( i & B H B (L. mesenteroides)) i
17 # 4k, 4r B £ % PNO512 A TdhD A 1dhL1::i1vD (L1) suf::P5P4'glgB: : Tn5-Pgro
E-kivD (o) —sadB (o) /pDM5-P1dhL1-i1vC( % J¢ 5 B M (P. fluorescens) Pf5) .
PNO512 A TdhD A 1dhL1::ilvD(L1) suf::P5P4'glgB::Tnb-PgroE-kivD (o) -sadB (o) /
pDM5-P1dhL1-i1vC( ¥ B& ¥ Bk (L. lactis)) . PNO512 A IdhD A 1dhL1::i1vD(L1) suf: :P
5P4'g1gB: : Tn5—PgroE—kivD (o) —sadB (o) /pDM5-P1dhlL1—i 1vC ( A% S %% BK B (S. mutans)) .
PNO512 A TdhD A 1dhL1::il1vD(L1) suf::P5P4'glgB::Tnb5-PgroE-kivD (o) -sadB (o) /
pDM5-P1dhL1-i1vC ( BEHVBEER 1A (S. thermophilus)) HTPN0O512 A IdhD A 1dhL1::ilvD(L1)
suf::P5P4'glgB: : Tn5—PgroE—kivD (o) —sadB (o) /pDM5-P1dhL1-i1vC( i Ji& B B Bk
(L. mesenteroides)) » it N AIRPEZE P RAR RIS T T SR — 0, SBESL
4T,

[0222] ¥ 1, & # K pDM5-PldhL1-ilvC( % & & £ jE (P. fluorescens)
Pf5) . pDM5-P1dhL1-i1vC( $L B2 FL Bk B (L. lactis)). pDM5-PIdhL1-ilvC( %
SoBE Bk (S.mutans)) . pDM5-P1dhL1-i1vC( #§ # & Bk (S. thermophilus))
ok pDM5-P1dhL1-ilvC( iz & 8 & Zk (L. mesenteroides)) K H 4>
PN0512 A IdhD A 1dhL1::i1vD (L1) suf: :P5P4 glgB: : Tn5-PgroE-kivD (o) —sadB (o) R $%
PR BIE R FR P AL 10 v g/mL H) 508 2 B FLFT B MRS 5575 2k, JF HAE 30°C F A A AE
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Kt o Af o A2 15 72 ) A 21 20mL 1) MRS 5 78 5% 31 A2 K 2 4045 0D600 4 0. 3, Prik 5
FRHEEAE 120mL M5 P AL 100mM 1) 3— Bk A E (MOPS) pHT, 10 1 g/ml. (%% 38,40 u M
FrEZ RN 0. 5mM 2 PEZ R . Ri R MAEHR% (LOORPM) 2544 N AE 37°C IRAEVEK 72 /M it
P B TR BE AR 4°CTR BL 3700 X g B0 10 23 Bh 34 g Wit 0. 2w m (3 3% (Pall
Life Sciences, Ann Arbor, MI) . GC 7M7) i) BiE W, ATik GC 3 #7143 H HP—Innowax
Polyethylene Glycol #£ (19091N-113, Agilent Technologies, Santa Clara, CA) FlK4f
BRI . 3 3 FPREE Ron th T T W 5 T . A5 8K pDM5-P1dhL1-i1vC (5L
R FLEREE (L. lactis)) HJ PNO512 A TdhD A 1dhL1::i1vD(L1) suf::P5P4 glgB: : Tn5—PgroE-
kivD (o) —sadB (o) 4771 5F T BE &2 4. 9mM, iZ% 7= B KA AL & 34K pDM5-P1dhL1-i 1vC (%
TR BB B (P. fluorescens)Pf5) [ PNO512 A TdhD A 1dhLL1::i1vD(L1) suf: :P5P4'glgB::
Tn5-PgroE—kivD (o) —sadB (o) £/ [y 57 J e~ (1. 0mM) 5 f%. H'E KART &4 AALL
ISNEEURE 0P e

[0223] £ 3 . EAMYIAATE (Lactobacillus plantarum) BRI T T EEF= &,

[0224]

A A T8 (mM)
PN0512AIdhDAIdhL1::ilvD (Ll1) suf::P5SP4" glgB::TnS-
PgroE-kivD (o) -sadB (o) /pDMS-PIdhL1-ilvC ( % AR 1.0

¥ Jie. @ (P. fluorescens) Pf5)
PNO0512AIdhDAIdhL1:ilvD (Ll1) suf::P5P4" gigB::Tn5-
PgroE-kivD (o) -sadB (o) /pDMS5-PIdhL1-ilvC ( FLEZ L 4.9
KRB (L. lactis) )

PN0512AIdhDAIdhL1:ilvD (Ll1) suf::P5SP4" glgB::Tn5-
PgroE-kivD (o) -sadB (o) /pDMS5-PIdhL1-ilvC ( & F#-4& 3.8
3% (S.mutans) )

PNO0512AIdhDAIdhL1:ilvD (Ll) suf::P5P4" glgB::Tn5-
PgroE-kivD (o) -sadB (o) /pDMS5-PIdhL1-ilvC ( *§ #4% 3.2
# @ (S.thermophilus) )

PN0512AIdhDAIdhL1::ilvD (L1) suf::P5P4" glgB::Tn5-
PgroE-kivD (o) -sadB (o) /pDMS-PIdhL1-ilvC ( £ 8A 3.6
®2RH (L. mesenteroides) )

[0225]  SLjiafy] 8

[0226]  EEGBED AT 5 T W24 (AN [A] KART PR R A4 ha) gt

[0227] AT XUBURE R G TREALEERE I S T WO 10, 3R 08 W N B2 ik ) S A il (KART)
ML BEFLIR A B (ALS) (155 — AN Bk B% 24 pYZ090 (SEQ ID NO :198) o #4 7 pYZ090 LA
fEBAREBMEFERITE Bacillus subtilis) ) alsS ZERI4mbd X 1)k & 25 A (nt
fr 5 457-2172) , & M BE CUPL J3 3 F (nt 2-449) FF4f 3R 1k 3 5 88 CYCL & 1+ (nt
2181-2430) LAFRIEALS, 3 H BH S B IR FLERE (Lactococcus lactis) B ilvCE:F 4nhd
X ik & FE R (nt 3634-4656) , & MEEERE TLVS JHBh T (2433-3626) JFUAE &I A8 ILVS
kT (nt 4682-5304) LIFKIA KART. XA h I FLER AL ER R (L. lactis) KART gwhid[X
JEiE L PCR 3R151%) DNA B, Bk PCR 4 ] LLKARI-Pmel (SEQ ID NO ;199) I LLKARI-Sfil
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SEQ ID NO ;200) 15144135 H pLHAT5-11vC (L1) 1A, A T #%EE pLHA75-11vC (L1),
i1vC-L1 Zwig X T1vC (Lactis)—F Al T1vC(Lactis)-R(SEQ ID NO :201 F1 202) 5|4#4H, fdi
FHRHR pDM5-P1dhL1-11vC ( FLERFLER A (L. lactis)) HEATY 14, IX1E iR SEf) 4 rhakT
THEA. PCR YA Ave LT R SEiT JHALFF 4 v B i AH MK pLHATH— BN mi, A2 pedd)
#AK pLHAT5-T1vC (L1) (SEQ ID NO :203) , W #xA pLHAT5-T1vC ( FLERFLEKEE (L. lactis)) o
[0228]  JFURL pYZ091 (SEQ ID NO :204) & pYZ090 #H[F], A FEIHZEFLRILERE (L. lactis)
i1vC 4w 75 X 4 ¢ Ot B e B (Pseudomonas fluorescens)ilvC g fid X (ilvC(Pf-5) HY
8o T1vC(Pf-5) 4hid X A pILVCy—Pmell (SEQ ID NO :205) 1 pilvCy-SFil (SEQ ID NO :
206) 5192, R pLH532 VE MR DNA #E4TH 34, pLH532(SEQ 1D NO :207) /& pHR81 #¢
& (ATCC #87541), Hid TLVS 4w A% X (nt 8118-9167) {7 T FBA A &I T (nt 7454-8110)
M CYCL 1+ (nt 9176-9425) X [A], 3 HAF B PO MIE (P. fluorescence) Pf-5 (nt
10192-11208) ) I1vC 4% i5 [X fi7 T ILV5 2 3 7+ (nt 11200-12390) F1 ILV5 £ ik 1 (nt
9434-10191) Z[d). IXAFEEIE SEQ ID NO :207 H1[ pLH532 411 % 17 HAMNF41). Pf-5
Yrhtd X D8 B LA IAE B B BE (S cerevisiae) FFRIA.

[0229]  JFKL pYZO58 (SEQ ID NO :208) & pYZ090 #H[F, A FIFEFLEEFLEKE (L. lactis)
i 1vC gmhd DX 4 L KER% B (Saccharomyces cerevisiae) ILVS gmbd[X. (1LV5(Sc)) EUAL, M
BERERE (S. cerevisiae) TLVS gahd X JLZkifhfE S Ik, & M pilvs—Pmel (SEQ ID NO :209)
A pilvs=SFil (SEQ ID NO :210) 5441, FIA] pLH532 1E G A5AR DNA AT 1 .

[0230]  HARFREI T BRI ZFURFR A pYZ067 (SEQ ID NO :211) o AR A
LA E LUk G 5E R 1) 15 B2 BEEK B (S. mutans) UALS9 [ i1vD AL R4 5 X, L HAT
C— K¥i Lumio #xid (nt A7 58 2260-3996) , i brid ABEEE FBAL JA 3 (nt 1161-2250) JHif
Tk, J5Hk FBAL 1 (nt 4005-4317) , Hl TRIE 2R MK EE (DHAD) , 2) IhJH ADH (nt
4680-5807) FI4mA4 X, & INIELE GPML J5 3l (nt 5819-6575) T U3 IA, Jm 4k ADHI 21k
T (nt 4356-4671), H TR A A, 1 3) 5 A SLMFLERE (Lactococcuslactis) (nt
7175-8821) 1) KivD &K 4w bl X, ‘& M BE TDH3 JE 3 ¥ (nt 8830-9493) HUHKIA, )i ¥
TDH3 #¢1kF (nt 6582-7161) , A T3 KM 57 13 BR it 2 4

[0231] B T B 1a AL

[0232] ¥R NYLAS4 H. 45 3& Al A BYA7T00 pdc6: :Pgpy,—sadB-ADHIt pdcl: :Puye,—ilvD-F
BALt Ahis3 Ahxk2 pdeh::kanMX4, £k T 2009 4F 9 H 29 H 3% 28 1 2 B i I8 & R i
61/246, 709 v, HoH 75 T EE A7 . B PRE G #0 N K5 BUE R RE (S. cerevisiae) I
Y5 PDC1.PDC5 FI PDC6 FL PR 34T #6478 ., PDCL.PDC5 F PDC6 Fit PRI 4w s = AN TR i 186 it S g 1) =
LA T o

[0233]  pdc6: : Py, —sadB FEA 0 F PDCE 5 (1 #4) 3 -

[0234]  JH KK B pRS425: :GPM-sadB ( Wi _E BTk ) [ GPM-sadB-ADHt Bt (SEQ 1D NO :
156) 52k H pUC19-URA3r [¥] URA3r JEERIAHIBS, #4522 pdc6: : Pypy—sadB-ADH1 t-URA3T #4-45 &,
pUC19-URA3r (SEQ TD NO :212) {5k H pRS426 (ATCC #77107) ) URAS AL, iZAR il 34
75bp MRV EE A, LAV R N [FIYE B 4LR URA3 brid RSBk . LA pRS425: : GPM-sadB Al
pUC19-URA3r JFik7 DNA VE A5, F| FH Phusion DNA ZB-4& B (New England Biolabs Inc. ,
Beverly, MA ; H35 F-540S) 5|4 114117-11A % 114117-11D(SEQ ID NO :213.214.215
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F1216) LK 114117-13A F1 114117-13B(SEQ ID NO :217 Fl 218) , i i ¥ S 4 PCR (SOE
PCR) ( &1 Horton 2 A (1989) Gene 77 :61-68 Frik ) #4 iR PiFh DNA Jr BAHIE .

[0235]  SOE PCR [{I4MUl5 14 (114117-13A F1 114117-13B) A5 5 F1 3" ~ 50bp 437 5
PDC6 & )R 2% 1l 1) B30T Ui DI RIIs 0 D sk e R ARHE )% 25 H R (Methods in
Yeast Genetics, 2005, Cold Spring Harbor Laboratory Press, Cold Spring Harbor,
NY, 55 201-202 TT ) , ¥ 58 3¢ &5 PCR Fy BYHE N T BY4700 (ATCC #200866) , FF HoKs AL AR 7E
30°CHEFE T A IRIERE HAMS T 2% iR & ) e e 7e & B A5 14 112590-34G
F1 112590-34H(SEQ ID NO :219 1 220) , LA K 112590-34F FI 112590-49E (SEQ ID NO :221
F 222) , ik PCR XL AL ARIEAT T i 25, LLEGAIE PDC6 &t X (¥ R AE PDC6 & ER] A Ak (1) #£
o BT RRAEFELE 30 CIRAT TAN 78 T 2% A A MR 5-FOA [I& r se k783t b,
X EiR URASY bricdFAT T RICRI A » Ik B IR 5-FOA A 1) 1R P& el 42 SD-URA 3%
Fedk b, AR IIIHIEE T AR id MR . 322 e ek RA T AR B :BY4700
pdc6: : Py, —sadB—ADHI t,

[0236]  pdel::Py,—ilvD ®EE G PDCL BRI H 7 -

[0237]  F| A SOE PCR( % Horton 25 A (1989)Gene 77 :61-68 fiT i& ), i i ¥ >k A
pLH468 ( Z W, -3¢ ) i i1vD-FBALt A B (SEQ ID NO :223) 53k H pUC19-URA3T [¥] URA3r
FERIAEGE, M%7 pdel::Ppyl-11vD-FBALt-URA3r ¥4 &, Hirh ik SOE PCR H pLH468 Fi1
pUC19-URA3r JFik7 DNA VE A 454 , F]FH Phusion DNA B4 (New England Biolabs Inc.,
Beverly, MA ; H 3% 'S5 F-540S) 5|4 114117-27A % 114117-27D (SEQ ID NO :224.225.226
M 227) AT o

[0238]  SOE PCR [ 4h Il 51 4 (114117-27A F1 114117-27D) 4% 5' F1 3’ ~ 50bp 5
PDC1 J3 B BT ¥l X AT PDCL 2 s X1 U DX 338 ] J05 PR DX e M) P B ) 2 A 2 AR
(Methods in Yeast Genetics,2005,Cold Spring Harbor Laboratory Press,Cold Spring
Harbor, NY, 2 201-202 11 ) , 5 5¢ ¥ (¥ &5 PCR B N T BYAT00 pdc6: : Pypy—sadB-ADHI t,
TR LA ARTE 30 CREFE T AN S RMENRE HANS T 2% A B & B se s ik b RIS
¥ 114117-36D F1 135 (SEQ 1D NO 228 F1229) , LA K 5|4 112590-49E F1 112590-30F (SEQ 1D
NO :222 F11230) , i i PCR AT H AL AR BEAT 1 1%k , LB IE PDCL 2 X PRI B 75 PDC J2 R s Ak
(FREE o T FOPRHERURELE 30°CIRAT THME T 2% i 4 B A 5-FOA [R1-6 It 58 R 5 75 2k
b, X BIR URA3r FRICHEAT T IRISCR A . 1@k B F IR 5-FOA AR [ B V& #0042 SD-URA
BRI b, AR B HIRAE T AR id IR BR . 49 B A 205 % I B R “NYLAG 7 7 HAG T 41 5L ]
A :BYA700 pdc6: :Pypy—sadB-ADHLt pdcl::Pp—ilvD-FBALt,

[0239]  HIS3 %

[0240] &y T AHIBSR PN ¥R ¥ HISS gm b5 X, M URAST2 #4% DNA(SEQ ID NO :231)PCR 4§ #4 T
his3::URA3r2 £r. URA3r2 & 3k H pRS426 (ATCC #77107) f¥J URA3 Frid, iZbric N & N
500bp [ [F]YE B2 741, LRV P [RIJE E 240 URA3 FRid i B . PCR &AM Phusion DNA
ZEATERG | 114117-45A F1 114117-45B (SEQ ID NO :232 il 233) 4T, H 4T ~ 2. 3kb
(%) PCR 7“4 o BEAP 51D HIS3 & 73 2K T HIS3 J3 )+ Ll 57 DA g A X R i1 37
X0, Witk URA3r2 Frid 35 FELHISS dubd X (B A HIREER AT AR Methods in
Yeast Genetics,2005,Cold Spring Harbor Laboratory Press,Cold Spring Harbor,NY,
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% 201-202 51 ) K NYLAG7 #4463 PCR =4)h, Jf HAEG M e ki 72t I, 48 30°C M k4%
AL 7, ITib B 7R LB = JRENE AN 2% IR . Bt (e 30°C N F AL P 35k
ZHZIRIFAN A 2% H A G e R IR AR PRI AL 1 LU IR 5 (B . I 4%
WEFRVERLFECE 30°C R & TAM e 2% A BEA 5-FO0A ()4 e s 7558 LA URAr 5
ia WKk H Bk 5-FOA M V& $ Rl 22 SD-URA 85753 b, A KMl af A 7 brid
BB A5 4% 2 I E FRFR A NYLATS, ‘& HAT FE R Y :BYAT00 pdc6: : Py, —sadB-ADHIt
pdcl Pppe;—11vD-FBA1t A his3,
[0241]  pdc5: : kanMX ¥&27 DL PDCH I i F4 3 -
[0242]  F|H Phusion DNA B4 HERIE|4 PDC5: :KanMXF Fl PDC5: :KanMXR (SEQ ID NO :234
F1 235) , MBE R YLR134W 44 5 {4 DNA (ATCC No. 4034091) PCR ¥ 34 T pdch: : kanVMX4 £, =
A7 ~ 2. 2kb I¢] PCR =) BEFFS 141K PDCS #5325 T PDC5 J3 8+ LUF 57 X BRI
i X R UERT 37 X, anit kanMX4 AR ic R3S S B PDCS 4nhd X & e, A H brvEBifE
AR (Methods in Yeast Genetics, 2005, Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, NY, 2§ 201-202 1T ) % PCR =446 AL 2 NYLAT3 , Jf HEEANBH 1% L1
FEtfE Rz (200 0 g/mL) (1) YP 85953 b, 78 30°C Pk #efib v @i 514 PDCokofor
FIN175(SEQ ID NO :236 i1 237) [#) PCR fiffi b %% AL+ LLES UE 7E PDC ZE Al B &% A2 1) PDC5
G X BUACEEA I . 40 %8 M IE AR AL+ HA 2R Y :BYAT00 pdce6: 1P, —sadB-ADHIt
pdel::Pp—ilvD-FBAIt Ahis3 pdch::kanMX4. ZBFEFR A NYLAT4.
[0243] B4 HXK2 ( OBl HEE 11) -
[0244]  hxk2::URA3r &Ll sk PCR M URA3r2 BMRk (B frid ) w438 i >k, fr b PCR 4
A Phusion DNA ZB-& A5 |4 384 F11 385 (SEQ ID NO :238 F 239) , 4~ 2. 3kb [ PCR 7=
Yo BEFPGIY)I HXK2 #8550 RS T HXK2 3 EUF) 57 XM s X R Er) 37 X,
{73 URA3r2 Fric (34 S ELHXK2 gt X [ E . T FRUEIR AR (Methods in Yeast
Genetics, 2005, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, Zf
201-202 11 ) ¥ PCR F=¥# Ak 3 NYLAT3 7, JF HAEBR = JRENE FF4b 81 2 % M 2508 10 & ik
SEARRE IR L TE 30°C Nk AL . 1@ AY A 5147 N869 FIN8T1 (SEQ 1D NO :240 Fi 241)
[ PCR 5 1 #54k 7 LSS AIEAE HXK2 JE (R JRE b AR 1) HXK2 2R s X BAEE A IE A o 80k 32 AR
VERRFEAE 30°CIRAT TANAS T 2% 2 BEFI 5-FOA (115 ) 8 4359555 b, % 3R URA3r2 b
AT IR o 38k AN 5-FOA ~-#ie b A p i 74 21 SD-URA #5755 EDUBSIE A KBk
KA SEARid RS B, FF HAE A H 514 N946 F1N947 (SEQ 1D NO :242 F1 243) [ PCR REIE
IETRIIAR I bR . FITA3 20 % BB ARPR A NYLAS3, ‘& A JE I :BY4700 pdc6: : Py, —sad
B-ADHI tpdcl: :Ppye,—ilvD-FBAIt Ahis3 Ahxk2,
[0245]  pdch: : kanMX #4755 DL PDCS MR [ A4 5
[0246]  pdch::kanMX4 & 1 b PR HE 4T PCR- 9738, %% PCR Bt &% 1k 3 NYLAS3 h 3F 4
BT IR R BN IR A . 4 B8 I IE T e AL T PR A NYLAS4, & B JE R &Y :BY4700
pdc6: :Pyy—sadB—ADH1t pdcl::Pp—ilvD-FBAIt Ahis3 Ahxk2 pdch::kanMX4.
[0247] S 4"
[0248] i fH] LiAc/PEG J5 04 BukE pYZ067 FIl pYZ090. pYZ091 B pYZ058 #4 Ak 31| BF i Ak
NYLA84 ™, If HAERE BEB R RS 97 AR Fa £ A0 1, i AR &5 e BEBR P s 72k (a4l
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GRFIRMENE ), HAN A 2% AT AT RERT 0. 1% IR B (SEG) » 7 30°CAK: 5-6 K5, ¥4 -
BV IRAT R RIS 0. 1% LT 2% A28 (SEG B ) VR ABRVE A A iR AR L, IF
HAE 30°C FHEIR 2-3 K, bl Ja #EAT SR MR .

[0249] P 2Nk [ PR B VA K T BERE A B 3mL 1¥) SEG (2% %584, 0. 1% EtOH) #5325k it
7E 30°C R AE 150rpm IR AT AR (20 /NI ) o i 35 TR R BITE 125mL BEIH A
1) 20mL ) SEG #5753 42 0D600 A2 0. 3, FT i peifi LA 2R [l 1 22 A2 55« BEFRYTE 30°CTF,
L 150rpm $&3% A4 o ZEANIRI I 1) AR A DL R — 7 V2534 T HPLC 237 .

[0250] 4 4 F1 5 BRI EE Ren 515 B ALIRILERE (L. lactis) B I1vC 4mliB X
BRI R LU AL 5719 B PO B LR (Pseudomonas  fluorescens) (1) 11vC FITF H M BE %
(Saccharomyces cerevisiae) [ ILV5 [IEERERMACTS BRI HAE =2 1 5% T B2
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ool %

1/236 71

[0001]

[0002]

110>

<120>
130>

<150>
<151>

Fr3&

ButamaxTM Advanced Biofuels LLC
Ye, Rick

Suh, Wonchul

Paul, Brian

Nagarajan, Vasantha

Tomb, Jean-Francois

18 R R R R kB L R T B
CL4839

61/246, 844
2009-09-29

<160> 245

<1702

210> 1
21
212>
213>

DNA
<400> 1

atgacaaaag
gcagtaattg
tatgatgtag
tttgatgrtt
cctgatgaaa
aatgcattag
gatgtagatg
gtagaaggta
cgtgatatcg
actacattca
ggtatccata
gagttagcat
ggeggtatgg
tctggaccac
attcaaaacg
ttttaccaat
agaaaaatga
210> 2

211> 334

<212> PRT
213>

1002

tttattatga
gttacggttc
tcgttggtat
atccagtgaa
tccaaggtaa
cttttgegea
tattettagt
ctgetgtace
cactaagcta
aagaagaaac
aattaattca
acttcgaagt
aaaacgttcg
gtgttatcac
gtaactttge
tacgtgaaca

tgecatttat

PatentIn fRA3.5

tcaatcagtt
acaaggacat
tcgacctggt
tgaggctact
tgtatataaa
cggafttaac
agcacctaaa
agcattatte
tgccaaaggt
tgttactgat
aagtggtttt
attacatgaa
ctactctatt
tccagaagtt
taatcgtttt
acaacatggt

taaagctaaa

SL#E % PR (Staphylococcus capitis)

gaaaaagatg
gcacacgctce
cattctttcg
aaacaagcag
aatgaaattg
attcactttg
ggtcetggtc
ggtgtacaac
attggtgcaa
ttattcggtg
gaaactttag
atgaaattaa
tcaaatacag
aaaaacaaca
gttaaagata
catgaaatcg

agtattcaaa

. E B E (Staphylococcus capitis)

40

ctttacaagg
aaaatttaaa
atagagctaa
atgtagtaat
aacctaactt
gagttattca
atttagtaag
aagatgattc
cacgtgetgg
aacaagctgt
tagaagctgg
tcgtigattt
ctgaatttgg
tgaaaactgt
atgaaaatgg
aagcggttgg

aa

taaaaaaatt
agacaatggt
agaagatgga
gattttatta
agaagcaggc
accccetget
acgtaccttt
aggtcatgca
tgttattgaa
actttgeggg
gtatcaaaaa
aatgtacgaa
tgattatgta
attagaagat
ctttaaagaa

tcgtgaatta

60
120
180
240
300
360
420
480
940
600
660
720
780
840
900
960

1002
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[0003]

<400> 2

Met Thr Lys Val

1

Gly

Ala

Pro

Pro

65

Pro

Leu

Phe

Pro

Ala

145

Arg

Gly

Gly

Gly

Phe

225

Gly

Lys
Gln
Gly
50

Val
Asp
Glu
Gly
Lys
130
Val
Asp
Val
Glu
Phe
210

Glu

Gly

Lys Tle
20

Asn Leu
35

His Ser

Asn Glu

Glu Ile

Ala Gly

100

Val Tle
115

Gly Pro

Pro Ala

Ile Ala

Ile Glu

180

Gln Ala
195
Glu Thr

Val Leu

Met Glu

Tyr

Ala

Lys

Phe

Ala

Gln

85

Asn

Gln

Gly

Leu

Leu

165

Thr

Val

Leu

His

Asn
245

Tyr

Val

Asp

Asp

Thr

Gly

Ala

Pro

His

Phe

150

Ser

Thr

Leu

Val

Glu

230

Val

Asp

Ile

Asn

Arg

55

Asn

Leu

Pro

Leu

130

Gly

Tyr

Phe

Cys

Glu

215

Met

Arg

Gln

Gly

Gly

40

Ala

Gln

Val

Ala

Ala

120

Val

Val

Ala

Lys

Gly

200

Ala

Lys

Tyr

41

Ser

Tyr

25

Tyr

Lys

Ala

Tyr

Phe

1056

Asp

Arg

Gln

Lys

Glu

185

Gly

Gly

Leu

Ser

Val

10

Gly

Asp

Glu

Asp

Lys

90

Ala

Val

Arg

Gln

Gly

170

Glu

Ile

Tyr

Ile

Ile
250

Glu

Ser

Val

Asp

Val

75

Asn

His

Asp

Thr

Asp

155

Tle

Thr

His

Gln

Val

235

Ser

Lys

Gln

Val

Gly

Val

Glu

Gly

Val

Phe

140

Asp

Gly

Val

Lys
220

Asp

Asn

Asp

Gly

Val

45

Phe

Met

Ile

Phe

Phe

125

Val

Ser

Ala

Thr

Leu

205

Glu

Leu

Thr

Ala

His

30

Gly

Asp

Ile

Glu

Asn

110

Leu

Glu

Gly

Thr

Asp

190

Ile

Leu

Met

Ala

Leu

Ala

Ile

Val

Leu

Pro

95

Ile

Val

Gly

His

Arg

175

Leu

Gln

Ala

Tyr

Glu
255

Gln

His

Arg

Tyr

Leu

80

Asn

His

Ala

Thr

Ala

160

Ala

Phe

Ser

Tyr

Glu

240

Phe



F

5 %

CN 102666866 A 3/236 1
Gly Asp Tyr Val Ser Gly Pro Arg Val Ile Thr Pro Glu Val Lys Asn
260 265 270
Asn Met Lys Thr Val Leu Glu Asp Ile GIln Asn Gly Asn Phe Ala Asn
275 280 285
Arg Phe Val Lys Asp Asn Glu Asn Gly Phe Lys Glu Phe Tyr Gln Leu
290 295 300
Arg Glu Gln Gln His Gly His Glu Ile Glu Ala Val Gly Arg Glu Leu
305 310 315 320
Arg Lys Met Met Pro Phe Ile Lys Ala Lys Ser Ile Gln Lys
325 330
210> 3
<211> 1002
<212> DNA
213> FRFEHEZEIRHE (Staphylococcus epidermidis)
<400> 3
atgacaaaag tttattatga tggatctgta actaaagacg cattacaagg taaaaaaatt 60
gcagtaatcg gatatggctc acaaggacat gcccacgege aaaacttaaa agatagtgge 120
tatgatgtca tcatcggtat ccgtcctgga cactcatacg ataaagctaa aaaagatggt 180
ttcgatgtgt atccagtaag tgaagctaca aaacaagcag atgtcgttat ggttttatta 240
ccagatgaaa tccaaggtaa cgtatacaaa aatgaaatcg cacctaactt agaagctggt 300
aatgeccetag ctttegecca cggttttaac attcactttg gtgttattca accteetget 360
gatgtagatg tatttttagt agctcctaaa ggaccaggtc accttgtaag acgtacattc 420
gttgaaggca gtgcagtace ttcattattt ggtgttcaac aagatgctac tggaaatgca 480
cgtgatatcg ctttaagcta tgccaaaggt attggtgeta cacgtgetgg tgttaltgaa 540
acaacattta aagaagaaac tgaaactgat ttattcggtg agcaagctgt actttgtggt 600
ggtatccata aattaattca aagtggtttt gaaactttag tagaagctgg ttatcaaaaa 660
gaattagett acttcgaagt attacatgaa atgaaattaa tcgttgattt aatgtatgaa 720
ggeggtatgg aaaacgttcg ctattctatt tcaaatactg ccgaatttgg tgattatgta 780
tctggaccac gtgtcatcac tccagaagtt aaaaacaaca tgaaaactgt attagaagat 840
atccaaaacg gtaactttge taatcgtttt gttaaagata atgaaaatgg ctttaaagaa 900
ttctatcaat tacgtgaaca acaacatggt catgaaattg aagcggtagg tcgtgagett 960
cgtgaaatga tgccatttat taaatctaaa agcattgaaa aa 1002
210> 4
211> 334
212>

[0004]

213>

42

PRT
* Z % ETKHE (Staphylococcus epidermidis)
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[0005]

<400> 4

Met Thr Lys

1

Gly

Ala

Pro

Pro

65

Pro

Leu

Phe

Pro

Ala

145

Arg

Gly

Gly

Gly

Phe

225

Gly

Lys

Gln

Gly

50

Val

Asp

Glu

Gly

Lys

130

Val

Glu

Phe

210

Glu

Gly

Lys

Asn

35

His

Ser

Glu

Ala

Val

115

Gly

Pro

Ile

Tle

Gln

195

Glu

Val

Met

Val

Ile

20

Leu

Ser

Glu

Ile

Gly

100

Ile

Pro

Ser

Ala

Glu

180

Ala

Thr

Leu

Glu

Tyr

Ala

Lys

Tyr

Ala

Gln

Asn

Gln

Gly

Leu

Leu

165

Thr

Val

Leu

His

Asn
245

Val

Asp

Asp

Thr

70

Gly

Ala

Pro

His

Phe

150

Ser

Thr

Leu

Val

Glu

230

Val

Asp

Ile

Ser

Lys

55

Lys

Asn

Leu

Pro

Leu

135

Gly

Phe

Cys

Glu

215

Met

Arg

Gly

Gly

Gly

40

Ala

Gln

Val

Ala

Ala

120

Val

Val

Ala

Gly
200
Ala

Lys

Tyr

43

Ser

Tyr

25

Tyr

Lys

Ala

Tyr

Phe

105

Asp

Arg

Gln

Glu

185

Gly

Gly

Leu

Ser

Val

10

Gly

Asp

Lys

Asp

Lys

90

Ala

Val

Arg

Gln

Gly

170

Glu

Ile

Tyr

Ile

Ile
250

Thr

Ser

Val

Asp

Val

75

Asn

His

Asp

Thr

Asp

1565

Ile

Thr

His

Gln

Val

235

Ser

Lys

Gln

Ile

Gly

60

Val

Glu

Gly

Val

Phe

140

Ala

Gly

Glu

Lys
220

Asp

Asn

Asp Ala

Gly His
30

Ile Gly
45

Phe Asp

Met Val

Ile Ala

Phe Asn

110

Phe Leu
125

Val Glu

Thr Gly

Ala Thr

Thr Asp

190

Leu Ile
205
Glu Leu

Leu Met

Thr Ala

Leu

15

Ala

Ile

Val

Leu

Pro

Ile

Val

Gly

Asn

Arg

175

Leu

Gln

Ala

Tyr

Glu
255

Gln

His

Arg

Tyr

Leu

80

Asn

His

Ala

Ser

Ala

160

Ala

Phe

Ser

Tyr

Glu

240

Phe



CN 102666866 A F 5 & 5/236 T
Gly Asp Tyr Val Ser Gly Pro Arg Val Ile Thr Pro Glu Val Lys Asn
260 265 270
Asn Met Lys Thr Val Leu Glu Asp Ile Gln Asn Gly Asn Phe Ala Asn
275 280 285
Arg Phe Val Lys Asp Asn Glu Asn Gly Phe Lys Glu Phe Tyr Gln Leu
290 295 300
Arg Glu Gln Gln His Gly His Glu Ile Glu Ala Val Gly Arg Glu Leu
305 310 315 320
Arg Glu Met Met Pro Phe Ile Lys Ser Lys Ser lle Glu Lys
325 330
210> 5
211> 1002
<212> DNA
213> L HEEZTKE (Staphylococcus aureus)
400> 5
atgacaacag tttattatga tcaagacgta aaaacggacg ctttacaagg caaaaaaatt 60
gcagtagtag gttatggatc acaaggccac gecgecatgecac aaaacttaaa agacaatgga 120
tatgatgtag tcatcggtat tcgcccaggt cgttcttitg acaaggctaa agaagatgga 180
tttgatgtgt tccctgttge agaagcagtt aagcaagetg atgtaattat ggtgetatta 240
cctgatgaaa ttcaaggtga tgtatacaaa aacgaaattg aaccaaattt agaaaaacat 300
aatgtgettg catttgeteca tggetttaac attcattttg gtgttattca accaccaget 360
gatgttgatg tatttttagt agctcctaaa ggaccgggtc atttagttag acgtacattt 420
gttgaaggtt ctgctgtacc atcactattt ggtattcaac aagacgcttc aggtcaagcea 480
cgtaatattg ctttaagtta tgcaaaaggt attggtgcaa ctcgtgcagg tgttatigaa 540
acaacattta aagaagaaac tgagacagat ttatttggtg aacaagcagt actttgeggt 600
ggtgtatcga aattaattca aagtggcttt gaaacattag tagaagcggg ttatcaacca 660
gaattagctt attttgaagt attacatgaa atgaaattaa tcgttgattt gatgtatgaa 720
ggcggtatgg aaaatgtacg ttactcaatt tcaaatactg ctgaatttgg tgactatgtt 780
tcaggaccac gtgttatcac accagatgtt aaagaaaata tgaaagctgt attaactgat 840
atccaaaatg gtaacttcag taatcgettt atcgaagaca ataaaaatgg attcaaagaa 900
ttttataaat tacgcgaaga acaacatggt catcaaattg aaaaagttgg tcgtgaatta 960
cgegaaatga tgecttttat taaatctaaa agcattgaaa aa 1002
210> 6
211> 334
<212> PRT
213> 4&HWHERZETKE (Staphylococcus aureus)

[0006]
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[0007]

<400> 6

Met Thr Thr
1

Gly

Ala

Pro

Pro

65

Pro

Leu

Phe

Pro

Ala

145

Arg

Gly

Gly

Gly

Phe

225

Gly

Lys

Gln

Gly

50

Val

Asp

Glu

Gly

Lys

130

Val

Asn

Val

Glu

Phe

210

Glu

Gly

Lys

Asn

35

Arg

Ala

Glu

Lys

Val

115

Gly

Pro

Ile

Ile

Gln

195

Glu

Val

Met

Val

Ile

20

Leu

Ser

Glu

Tle

His

100

Ile

Pro

Ser

Ala

Glu

180

Ala

Thr

Leu

Glu

Tyr

Ala

Lys

Phe

Ala

Gln

85

Asn

Gln

Gly

Leu

Leu

165

Thr

Val

Leu

His

Asn
245

Tyr

Val

Asp

Asp

Val

70

Gly

Val

Pro

His

Phe

150

Ser

Thr

Leu

Val

Glu

230

Val

Asp

Val

Asn

Lys

55

Lys

Asp

Leu

Pro

Leu

1356

Gly

Tyr

Phe

Cys

Glu

215

Met

Arg

Gln

Gly

Gly

40

Ala

Gln

Val

Ala

Ala

120

Val

Ile

Ala

Lys

Gly

200

Ala

Lys

Tyr

Asp Val Lys
10

Tyr

25

Tyr

Lys

Ala

Tyr

Phe

105

Asp

Arg

Gln

Lys

Glu

185

Gly

Gly

Leu

Ser

45

Gly

Asp

Glu

Asp

Lys

90

Ala

Val

Arg

Gln

Gly

170

Glu

Val

Tyr

Ile

Ile
250

Ser

Val

Asp

Val

75

Asn

His

Asp

Thr

Asp

165

Ile

Thr

Ser

Gln

Val

236

Ser

Thr

Gln

Val

Gly

Ile

Glu

Gly

Val

Phe

140

Ala

Gly

Glu

Pro
220

Asp

Asn

Asp

Gly

Ile

45

Phe

Met

Ile

Phe

Phe

125

Val

Ser

Ala

Thr

Leu

205

Glu

Leu

Thr

Ala

His

30

Gly

Asp

Val

Glu

Asn

110

Leu

Glu

Gly

Thr

Asp

190

Ile

Leu

Met

Ala

Leu

15

Ala

Ile

Val

Leu

Pro

95

Ile

Val

Gly

Gln

Arg

175

Leu

Gln

Ala

Tyr

Glu
255

Gln

His

Arg

Phe

Leu

Asn

His

Ala

Ser

Ala

160

Ala

Phe

Ser

Tyr

Glu

240

Phe



F

5 %

CN 102666866 A 7/236 T
Gly Asp Tyr Val Ser Gly Pro Arg Val Ile Thr Pro Asp Val Lys Glu
260 265 270
Asn Met Lys Ala Val Leu Thr Asp Ile Gln Asn Gly Asn Phe Ser Asn
275 280 285
Arg Phe Tle Glu Asp Asn Lys Asn Gly Phe Lys Glu Phe Tyr Lys Leu
290 295 300
Arg Glu Glu Gln His Gly His Gln Ile Glu Lys Val Gly Arg Glu Leu
305 310 315 320
Arg Glu Met Met Pro Phe Ile Lys Ser Lys Ser Ile Glu Lys
325 330
210> 7
<211> 1002
<212> DNA
213> JRIEKHEZEBRE (Staphylococcus warneri)
<400> 7
atgacaacag tttattatga tgaatcagta aaaacagacg ctttagaagg taaaaaaatt 60
getgtgattg gatatggttc acaaggccat gctcacgcac aaaacttaaa agataacgga 120
tatgatgttg ttatcggtat ccgtccagga cgectettttg ataaagctaa ggaaaatggt 180
ttcgatgtat atcctgtgge agaagcaacg aaacaagctg acgttatcat ggttttaatt 240
ccagatgaaa tccaaggtga tgtatataaa aatgaaattg aacctaattt agaagctggt 300
aacgcacttg catttgctca tggtttcaat attcactttg gtgttattca accccetgea 360
gatgtcgatg ttttcttagt tgcaccaaaa ggaccaggtc acttagttag acgtacattt 420
gaagaaggta gtgcagtgec atctttattt ggtgttcaac aagatgctac aggtcatgca 480
agagatattg cattaagtta tgcaaaaggt atcggatcta caagagcetgg tglaattgaa 540
acaacattta aagaagaaac agaaacggat ttatttggtg aacaagctgt actatgtggce 600
ggtatccata aattaattca aagtggattt gaaacattag ttgaagctgg ttaccaacca 660
gaattagcet attttgaagt attacatgaa atgaaattaa tcgttgattt aatgtatgaa 720
ggcggtatgg ataatgtccg ttattcaatt tctaatactg cagagtatgg tgactatgta 780
tctggacgte gtatcatcac tccagatgtc aaagacaata tgaaagctgt attaacagat 840
attcaaaacg gtaaatttgc taatagtttt gttgaagata ataaaaatgg atttaaagaa 900
ttctataaaa tgcgtgaaga acaagctggt catccaattg aaaaagtggg ccgtaaatta 960
cgtgatatga tgccatttat taaatcaaaa agcattgaaa ag 1002
210> 8
211> 334
<212> PRT
213> JKREKEEEKHE (Staphylococcus warneri)

[0008]
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[0009]

<400> 8

Met Thr
1

Gly Lys

Ala Gln

Pro Gly
50

Pro Val
65

Pro Asp

Leu Glu

Phe Gly

Pro Lys
130

Ala Val
145

Arg Asp

~ Gly Val

Gly Glu

Gly Phe
210

Phe Glu
225

Gly Gly

Thr
Lys
Asn
35

Arg
Ala
Glu
Ala
Val
115
Gly
Pro
Ile
Ile
Gln
195
Glu

Val

Met

Val

Ile

20

Leu

Ser

Glu

Ile

Gly

100

Ile

Pro

Ser

Ala

Glu

180

Ala

Thr

Leu

Asp

Tyr

Ala

Lys

Phe

Ala

Gln

85

Asn

Gln

Gly

Leu

Leu

165

Thr

Val

Leu

His

Asn
245

Tyr

Val

Asp

Asp

Thr

Gly

Ala

Pro

His

Phe

150

Ser

Thr

Leu

Val

Glu

230

Val

Asp

Ile

Asn

Lys

5h)

Asp

Leu

Pro

Leu

135

Gly

Tyr

Phe

Cys

Glu

215

Met

Arg

Glu Ser

Gly Tyr
25

Gly Tyr
40

Ala Lys

Gln Ala

Val Tyr

Ala Phe

105

Ala Asp

120

Val Arg

Val Gln

Ala Lys

Lys Glu

185

Gly Gly
200
Ala Gly

Lys Leu

Tyr Ser

47

Val

10

Gly

Asp

Glu

Asp

Lys

90

Ala

Val

Arg

Gln

Gly

170

Glu

Ile

Tyr

Ile

Ile
250

Lys

Ser

Val

Asn

Val

75

Asn

His

Asp

Thr

Asp

1565

Ile

Thr

His

Gln

Val

235

Ser

Thr

Gln

Val

Gly

60

Ile

Glu

Gly

Val

Phe

140

Ala

Gly

Glu

Lys

Pro

220

Asp

Asn

Asp

Gly

Ile

45

Phe

Met

Tle

Phe

Phe

125

Glu

Thr

Ser

Thr

Leu

205

Glu

Leu

Thr

Ala

His

30

Gly

Asp

Val

Glu

Asn

110

Leu

Glu

Gly

Thr

Asp

190

Ile

Leu

Met

Ala

Leu

15

Ala

Ile

Val

Leu

Pro

Ile

Val

Gly

His

Arg

175

Leu

Gln

Ala

Tyr

Glu
255

Glu

His

Arg

Tyr

Ile

80

Asn

His

Ala

Ser

Ala

160

Ala

Phe

Ser

Tyr

Glu

240

Tyr



F

5 %

CN 102666866 A 9/236 7L
Gly Asp Tyr Val Ser Gly Arg Arg Ile Ile Thr Pro Asp Val Lys Asp
260 265 270
Asn Met Lys Ala Val Leu Thr Asp Ile Gln Asn Gly Lys Phe Ala Asn
275 280 285

Ser Phe Val Glu Asp Asn Lys Asn Gly Phe Lys Glu Phe Tyr Lys Met

290 295 300
Arg Glu Glu Gln Ala Gly His Pro Tle Glu Lys Val Gly Arg Lys Leu
305 310 315 320
Arg Asp Met Met Pro Phe Ile Lys Ser Lys Ser lle Glu Lys

325 330

210> 9
211> 1002
<212> DNA
Q213> KL HEIRE (Staphylococcus epidermidis)
<400> 9
atgacaaaag tatattacga tgaaacagta actcaagatg cattacaagg taaaaaaatt 60
gctgtcattg gttatggetc acaaggacat gecacatgcac aaaatttaaa ggacaatggt 120
tatgatgtag tcattggtct acgtccagga cgatcattta ataaagctaa agaagatgga 180
tttgatgttt atacggtaag tgatgctaca caacaagctg atgtagtgat ggtactattg 240
cctgatgaaa ttcaaggtaa agtatataac gaggaaatta aaccacattt agaaaaagga 300
aatgctttag cattcgecaca cggttttaat atccacttca gtgttatcga accacctagt 360
gatgtcgatg tctttttagt agcacctaaa ggaccaggtc atttagttag acgtacattt 420
gttgaaggaa gtgecgtacc agcattattt ggtgticaac aagatgctac aggccaagcea 480
agaaacattg ctttaagcta cgcaaaaggc attggtgeta cteglgeegy ggtcattgaa 540
acgacattta aagaagaaac tgaaacagat ttattcggtg aacaagctgt tctttgtgga 600
ggagtttcca aattaattca gagtggtttc gaaacacttg tagaagcagg ttaccaacct 660
gaattagett attttgaagt cttacacgaa atgaaattaa ttgttgattt aatgtatgaa 720
ggcggaatgg aaaacgttcg ttattctatc tctaacactg ctgaatttgg cgactatgtt 780
tctggaccaa gagtaattac acctgatgti aaagaaaata tgaaaaaagt acttgaagat 840
attcaaaatg gtaactttag ccgtagattt gttgaagata acaaaaatgg ctttaaagaa 900
ttctatcaat tacgtgaaga tcaacatggt catcaaattg aacaagttgg acgtgaatta 960
agagaaatga tgccattcat taaatctaaa agtattgaaa aa 1002
210> 10
Q11> 334
212> PRT
Q13> FHEEFKHE (Staphylococcus epidermidis)

[0010]
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<400>
Met Thr
1

Gly Lys

Ala Gln

Pro Gly
50

Thr Val
65

Pro Asp

Leu Glu

Phe Ser

Pro Lys
130

Ala Val
145

Arg Asn

Gly Val

Gly Glu

Gly Phe
210

Phe Glu
225

Gly Gly

[0011]

10

Lys
Lys
Asn
35

Arg
Ser
Glu
Lys
Val
115
Gly
Pro
Ile
Ile
Gln
195
Glu

Val

Met

Val

Ile

20

Leu

Ser

Asp

Ile

Gly

100

Ile

Pro

Ala

Ala

Glu

180

Ala

Thr

Leu

Glu

Tyr

Ala

Lys

Phe

Ala

Gln

Asn

Glu

Gly

Leu

Leu

165

Thr

Val

Leu

His

Asn
245

Tyr

Val

Asp

Asn

Thr

Gly

Ala

Pro

His

Phe

150

Ser

Thr

Leu

Val

Glu

230

Val

Asp

Ile

Asn

Lys

55

Gln

Lys

Leu

Pro

Leu

135

Gly

Tyr

Phe

Glu
215

Met

Arg

Glu

Gly

Gly

40

Ala

Gln

Val

Ala

Ser

120

Val

Val

Ala

Lys

Gly

200

Ala

Lys

Tyr

Thr

Tyr

25

Tyr

Lys

Ala

Tyr

Phe

105

Asp

Arg

Gln

Lys

Glu

185

Gly

Gly

Leu

Ser

Val

10

Asp

Glu

Asp

Asn

90

Ala

Val

Arg

Gln

Gly

170

Glu

Val

Tyr

Ile

Ile
250

Thr Gln Asp

Ser

Val

Asp

Val

75

Glu

His

Asp

Thyr

Asp

1565

Ile

Thr

Ser

Gln

Val

235

Ser

49

Gln

Val

Gly

60

Val

Glu

Gly

Val

Phe

140

Ala

Gly

Glu

Lys

Pro

220

Asp

Asn

Gly

Ile

45

Phe

Met

Ile

Phe

Phe

125

Val

Thr

Ala

Thr

Leu

205

Glu

Leu

Thr

Ala

His

30

Gly

Asp

Val

Lys

Asn

110

Leu

Glu

Gly

Thr

Asp

190

Ile

Leu

Met

Ala

Leu

15

Ala

Leu

Val

Leu

Pro

Ile

Val

Gly

Gln

Arg

175

Leu

Gln

Ala

Tyr

Glu
255

Gln

His

Arg

His

His

Ala

Ser

Ala

160

Ala

Phe

Ser

Tyr

Glu

240

Phe



F

5 %

CN 102666866 A 11/236 5T
Gly Asp Tyr Val Ser Gly Pro Arg Val Ile Thr Pro Asp Val Lys Glu
260 265 270
Asn Met Lys Lys Val Leu Glu Asp Ile Gln Asn Gly Asn Phe Ser Arg
275 280 285
Arg Phe Val Glu Asp Asn Lys Asn Gly Phe Lys Glu Phe Tyr Gln Leu
290 295 300
Arg Glu Asp Gln His Gly His Gln Ile Glu Gln Val Gly Arg Glu Leu
305 310 315 320
Arg Glu Met Met Pro Phe Ile Lys Ser Lys Ser Ile Glu Lys
325 330
210> 11
211> 1002
<212> DNA
<213> EME#ZEIRE (Staphylococcus saprophyticus)
<400> 11
atgacaacag tttattatga ccaatcagtt acgaaagacg ctttacaagg taaaaaagta 60
gecaatcatag getatggttc tcaaggacac gcecacatgectc aaaatttaaa agacaacggt 120
tatgatgtca ttatcggaat cagacctgga tgttcttttg acaaagctaa agatgatgge 180
ttcgaagtat atcctgtaga tgaagcagca aaacaagctg atgtcatcat ggtgttatta 240
ccagatgaaa ttcaaggcca agtatataaa gaagaaattg aaccaaactt agaagcaaac 300
aatgcattag tattcgecgca tggttttaat attcatttcg gtgttattca accaccagaa 360
aacgtagatg tattcttagt agcgecctaaa ggacctggac atttagtacg tcgtacattt 420
gctgaaggaa gecgeagtcee tgecctatte gecagttgaac aagatccgag tggtgaaget 480
agagatttag cattaagcta tgctaaaggt atcggtgcaa cacgtgecagg tgtattagaa 540
acatcattta aagaagaaac agaaacagat ttattcggtg aacaagcagt gectttgtggt 600
ggtacgacta aattagtaca atctggtttc gaaacgttag tagaagcagg ttaccaacca 660
gaaattgcat actttgaagt attgcatgaa atgaaattga ttgttgattt aatgtatgaa 720
ggcggtatgg aaaatatgeg ctattcaatt tcaaatacag ctgaatttgg tgactatgtt 780
tctggaccac gtattatcac accggatgtt aaagataata tgaaagctgt attagatgat 840
attcaaaaag gaaacttcag tgatcgattc attaaagata atcaaaataa ttttgaagaa 900
ttccataaat taagagaaga acaacatggt catcaaatcg aagcggttgg tagagaactc 960
cgtgatatga tgccattcat caaalctaag agcattgaaa aa 1002
210> 12
211> 334
<212> PRT
213>  HHEZEIKE (Staphylococcus saprophyticus)

[0012]

50
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[0013]

<400>

12

Met Thr Thr

1
Gly

Ala

Pro

Pro

65

Pro

Leu

Phe

Pro

Ala

145

Arg

Gly

Gly

Gly

Phe

225

Gly

Lys

Gln

Gly

50

Val

Asp

Glu

Gly

Lys

130

Val

Asp

Val

Glu

Phe

210

Glu

Gly

Lys

Asn

35

Cys

Asp

Glu

Ala

Val

115

Gly

Pro

Leu

Leu

Gln

195

Glu

Val

Met

Val

Val

20

Leu

Ser

Glu

Ile

Asn

100

Ile

Pro

Ala

Ala

Glu

180

Ala

Thr

Leu

Glu

Tyr

Ala

Lys

Phe

Ala

Gln

85

Asn

Gln

Gly

Leu

Leu

165

Thr

Val

Leu

His

Asn
245

Tyr

Ile

Asp

Asp

Ala

70

Gly

Ala

Pro

His

Phe

150

Ser

Ser

Leu

Val

Glu

230

Met

Asp

Ile

Asn

Lys

95

Lys

Gln

Leu

Pro

Leu

135

Ala

Tyr

Phe

Cys

Glu

215

Met

Arg

Gln Ser

Gly Tyr
25

Gly Tyr

40

Ala Lys

Gln Ala

Val Tyr

Val Phe

105

Glu Asn

120

Val Arg

Val Glu

Ala Lys

185

Gly Gly
200
Ala Gly

Lys Leu

Tyr Ser

51

Val

10

Gly

Asp

Asp

Asp

Lys

90

Ala

Val

Arg

Gln

Gly

170

Glu

Thr

Tyr

Ile

Ile
250

Thr

Ser

Val

Asp

Val

Glu

His

Asp

Thr

Asp

155

Ile

Thr

Thr

Gln

Val

235

Ser

Lys

Gln

Ile

Gly

Ile

Glu

Gly

Val

Phe

140

Pro

Gly

Glu

Lys

Pro

220

Asp

Asn

Asp

Gly

Ile

45

Phe

Met

Ile

Phe

Phe

125

Ala

Ser

Ala

Thr

Leu

205

Glu

Leu

Thr

Ala

His

30

Gly

Glu

Val

Glu

Asn

110

Leu

Glu

Gly

Thr

Asp

190

Val

Ile

Met

Ala

Leu

15

Ala

Ile

Val

Leu

Pro

95

Ile

Val

Gly

Glu

Arg

175

Leu

Gln

Ala

Tyr

Glu
255

Gln

His

Arg

Tyr

Leu

80

Asn

His

Ala

Ser

Ala

160

Ala

Phe

Ser

Tyr

Glu

240

Phe



CN 102666866 A F 3

&=

13/236 7T

Gly Asp Tyr Val Ser Gly Pro Arg Ile Ile Thr

Asn Met

Arg Phe
290

Arg Glu

305

Arg Asp

<210>
<2115
212>
213>

<400>

260 265

Lys Ala Val Leu Asp Asp Ile Gln Lys
275 280

Ile Lys Asp Asn Gln Asn Asn Phe Glu
295

Glu Gln His Gly His Gln Ile Glu Ala
310 3156

Met Met Pro Phe Ile Lys Ser Lys Ser
325 330

13

1002

DNA

R ZBRE (Staphylococcus carnosus)

13

atgacaacag tttattatga cgaaacagta aaagaagatg

gcagtagttg gttatggttc tcaaggccat gctcatgcecac

tatgacgttg taatcggtat ccgcccaggt aattctttcg

tttgatgtat atccagttga tgaagcagtg aaacaagctg

cctgatgaaa tccaaggtaa agtatatgaa gaagaaatcg

aacgetttag cttttgcaca'tggcttcaac atccactttg

gatgttgatg tattcttagt tgcccctaaa ggaccaggac

actgaaggaa gctcagtacc tgecctatte ggtgtagaac

ttcaacttag ctttaagtta tgcaaaaggt atcggagcaa

actacattta aagaagaaac tgaaactgat ttatttggtg

ggtgtaacaa gattaatcca aagtggattt gaaacattag

gaattagctt attttgaagt attacatgaa atgaaattaa

ggeggaatgg aaacaatgeg ttattctatc tcaaatacag

tctggtecac gtgtcatcac tgatgatgtt aaacaaaaca

alccaaaacg gtaaatlcge aaacaglititc altgaagata

ttctacaaat

tgegtgaaga agcacaagat catcaaattc

cgtgaaatga tgccttttgt tgaaaataaa actattgaaa

210>
Q21>
<2125
213>

[0014]‘

14
334
PRT
R4 % 3R HE (Staphylococcus carnosus)

52

Pro Asp Val
270

Gly Asn Phe
285

Glu Phe His
300

Val Gly Arg

Ile Glu Lys

ctttaaaagg
aaaacttaaa
ataaagctaa
atgtagtaat
caccaaactt
atgttatcca
atttagtaag
aagatgettce
caaaagctgg
aacaagctgt
ttgaagctgg
tecgttgattt
cagaatacgg
tgaaagctgt
ataaaaatgg
aagaagttgg

aa

Lys Asp

Ser Asp

Lys Leu

Glu Leu
320

taaaaaaatt
agacaatggt
aaaagacggc
ggtattatta
agaagctgge
accacctgaa
acgtacattt
tggcaatget
ggttatcgaa
actttgcegge
ttaccaacca
aatgtatgaa
cgattatgtt
cttagaagat
tttcaaagag

taaagaactt

60
120
180
240
306
360
420
480
540
600
660
720
780
840
900
960

1002
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[0015]

<400>

14

Met Thr Thr

1

Gly

Ala

Pro

Pro

65

Pro

Leu

Phe

Pro

Ser

145

Phe

Gly

Gly

Gly

Phe

225

Gly

Lys

Gln

Gly

50

Val

Asp

Glu

Asp

Lys

130

Val

Asn

Val

Glu

Phe

210

Glu

Gly

Lys

Asn

35

Asn

Asp

Glu

Ala

Val

115

Gly

Pro

Leu

Ile

Gln

195

Glu

Val

Met

Val

Ile

20

Leu

Ser

Glu

Tle

Gly

100

Ile

Pro

Ala

Ala

Glu

180

Ala

Thr

Leu

Glu

Tyr

Ala

Lys

Phe

Ala

Gln

Asn

Gln

Gly

Leu

Leu

165

Thr

Val

Leu

His

Thr
245

Tyr

Val

Asp

Asp

Val

Gly

Ala

Pro

His

Phe

150

Ser

Thr

Leu

Val

Glu

230

Met

Asp
Val
Asn
Lys
55

Lys
Lys
Leu
Pro
Leu
135
Gly
Tyr
Phe
Cys
Glu
215
Met

Arg

Glu

Gly

Gly

40

Ala

Gln

Yal

Ala

Glu

120

Val

Val

Ala

Lys

Gly

200

Ala

Lys

Tyr

Thr
Tyr

25

Tyr

Ala

Tyr

Phe

105

Asp

Arg

Glu

Lys

Glu

185

Gly

Gly

Leu

Ser

53

Val
10
Gly

Asp

Glu

90

Ala

Val

Arg

Gln

Gly

170

Glu

Val

Tyr

Tle

Ile
250

Ser

Val

Asp

Val

75

Glu

His

Asp

Thr

Asp

1565

Ile

Thr

Thr

Gln

Val

235

Ser

Glu

Gln

Val

Gly

60

Val

Glu

Gly

Val

Phe

140

Ala

Gly

Glu

Arg

Pro

220

Asp

Asn

Asp

Gly

Ile

45

Phe

Met

Ile

Phe

Phe

125

Thr

Ser

Ala

Thr

Leu

205

Glu

Leu

Thr

Ala

His

30

Gly

Asp

Val

Ala

Asn

110

Leu

Glu

Gly

Thr

Asp

190

Ile

Leu

Met

Ala

Leu

15

Ala

Ile

Val

Leu

Pro

95

Ile

Val

Gly

Asn

Lys

175

Leu

Gln

Ala

Tyr

Glu
255

Lys

His

Arg

Tyr

Leu

80

Asn

His

Ala

Ser

Ala

160

Ala

Phe

Ser

Tyr

Glu

240

Tyr



F

¢l

=

CN 102666866 A 15/236 1L
Gly Asp Tyr Val Ser Gly Pro Arg Val Ile Thr Asp Asp Val Lys Gln
260 265 270
Asn Met Lys Ala Val Leu Glu Asp Ile Gln Asn Gly Lys Phe Ala Asn
275 280 285
Ser Phe Ile Glu Asp Asn Lys Asn Gly Phe Lys Glu Phe Tyr Lys Leu
290 295 300
Arg Glu Glu Ala Gln Asp His Gln Ile Gln Glu Val Gly Lys Glu Leu
305 310 315 320
Arg Glu Met Met Pro Phe Val Glu Asn Lys Thr Ile Glu Lys
325 330
210> 15
211> 993
<212> DNA
Q213> BAZYRELZMHAZRIEE (Listeria monocytogenes)
<400> 15
atgacaaaag tttattatga agatgcagta aaaaacaacg cactagaagg taaaacagta 60
gcagtaatcg ggtacggttc gcaaggtcac gecacattctc aaaatctacg tgacaatggce 120
aataacgtta ttatcggcat tcgcgaagga aaatctgccg aatctgectag aaacgatgge 180
Ltilgatgttt attctgttag cgaagccget gataaagctg atgtcatcat gattctittg 240
ccagatgaaa cacaaggcga aacatacgaa aatgaaatta aacctaacct aaaagetggt 300
aattcacttg ttttcgetca cggttttaac attcattttg acgtaattaa tcctccaage 360
gatgtagatg tttttctagt agctccaaaa ggtcctggtc acttagttecg ccgeacattt 420
gttgaaggtg gegetgttce ttcectatte getatctatc aagatgecac tggaaacgcea 480
cgegacacag ccctttccta tgcaaaaggt attggegeaa ctegtgetgg cgttategaa 540
accactttca aagaagaaac cgaaaccgat ctatttggeg aacaagcagt tctttgtggg 600
ggtgegacte accttatcca agetggtttc gaaacactig tagaggetgg ctaccaacca 660
gaacttgctt attttgaagt attacatgaa atgaaactaa ttgttgattt gatgtatgaa 720
ggtggtatgg aaaaaatgeg ccactcgatc tccaatacag cagaatatgg tgattatgtt 780
tcecggtecte gagttgttac agccgatacg aaaaaagcaa tgaaagaagt acttaccgac 840
attcaaaatg gtaactttgc taaatctttc atcaatgaca acaaaaatgg ttttaaagaa 900
ttccatagaa tgcgtaaaga acaacaaggt catcaaatcg aaaaagttgg tgcagaactt 960
cgcgaaatga tgccatttgt caaaccacaa cat 993
210> 16
211> 331
212>

[0016]

213>

54

PRT
MAZAIE L M2 HEE (Listeria monocytogenes)
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[0017]

<400>

16

Met Thr Lys
1

Gly

Ser

Glu

Ser

65

Leu

Phe

Pro

Ala

145

Arg

Gly

Gly

Gly

Phe

225

Gly

Lys

Gln

Gly

Val

Asp

Lys

Lys

130

Val

Asp

Val

Glu

Phe

210

Glu

Gly

Thr

Asn

35

Ser

Glu

Ala

Val

115

Gly

Pro

Thr

Ile

Gln

195

Glu

Val

Met

Val

Val

20

Leu

Ser

Glu

Thr

Gly

100

Ile

Pro

Ser

Ala

Glu

180

Ala

Thr

Leu

Glu

Tyr

Ala

Arg

Ala

Ala

Gln

85

Asn

Asn

Leu

Leu

165

Thr

Val

Leu

His

Lys
245

Tyr

Val

Asp

Glu

Ala

Gly

Ser

Pro

His

Phe

150

Ser

Thr

Leu

Val

Glu

230

Met

Glu

Ile

Asn

Ser

55

Asp

Glu

Leu

Pro

Leu

135

Ala

Tyr

Phe

Cys

Glu

215

Met

Arg

Gly

Gly

40

Ala

Lys

Thr

Val

Ser

120

Val

Ile

Ala

Lys

Gly

200

Ala

Lys

His

Ala

Tyr

25

Asn

Arg

Ala

Tyr

Phe

105

Asp

Arg

Tyr

Lys

Glu

185

Gly

Gly

Leu

Ser

Val

10

Gly

Asn

Asn

Asp

Glu

90

Ala

Val

Arg

Gln

Gly

170

Glu

Ala

Tyr

Ile

Ile
250

55

Lys

Ser

Val

Asp

Val

5

Asn

His

Asp

Thr

Asp

1565

Ile

Thr

Thr

Gln

Val

235

Ser

Asn

Gln

Ile

Gly

Ile

Glu

Gly

Val

Phe

140

Ala

Gly

Glu

His

Pro

220

Asp

Asn

Asn

Ile

45

Phe

Met

Ile

Phe

Phe

125

Val

Thr

Ala

Thr

Leu

2056

Glu

Leu

Thr

Ala

His

30

Gly

Asp

Ile

Lys

Asn

110

Leu

Glu

Gly

Thr

Asp

190

Ile

Leu

Met

Ala

Leu

15

Ala

Ile

Val

Leu

Pro

95

Ile

Val

Gly

Asn

175

Leu

Gln

Ala

Tyr

Glu
255

Glu

His

Arg

Tyr

Leu

80

Asn

His

Ala

Gly

Ala

160

Ala

Phe

Ala

Tyr

Glu
240



213>

PRT
M A A (Listeria grayi)

56

CN 102666866 A F 5 * 17/936 T
Gly Asp Tyr Val Ser Gly Pro Arg Val Val Thr Ala Asp Thr Lys Lys
260 265 270
Ala Met Lys Glu Val Leu Thr Asp Ile Gln Asn Gly Asn Phe Ala Lys
275 280 285
Ser Phe Ile Asn Asp Asn Lys Asn Gly Phe Lys Glu Phe His Arg Met
290 295 300
Arg Lys Glu Gln Gln Gly His Gln Ile Glu Lys Val Gly Ala Glu Leu
305 310 315 320
Arg Glu Met Met Pro Phe Val Lys Pro Gln His
325 330
10> 17
211> 993
<212> DNA
213> EZEHMEFE (Listeria grayi)
400> 17
atgacaaaag tatattatga agatgctgta aaagaaaatg cactaacggg gaagaaagtt 60
gcegttatcg gttatggate acaaggacat gegeattcge aaaatctgeg tgacaatggc 120
aatgacgtta tcatcggtat ccgcgaagga cgttctaaag aaagtgcgaa aaacgacggce 180
ttcgatlgttt actccgttge cgaagegagt aaacaagcag atgtcatcat gatccttcta 240
ccagacgaaa tccaaggaga tacatacgaa aaagaaatca gcccaaactt ggaagcagga 300
aatgccattg ttttcgecca tggtttcaac atccattttg atgtgatcaa acctcctaca 360
gatgtagatg ttttcctagt tgcaccaaaa ggccccggac atctagtaag acgtaccttt 420
gtagaaggeg gtgecgtece ttecctette gecgtecace aagatgecac tggcaaageg 480
caggacctcg ccctttctta tgeccaaagga atcggageta cacgtgecgg cgttatcgaa 540
acaactttca aagaagaaac agaaacggat ctattcggtg aacaagctgt cctatgegge 600
ggtgecacte accttatcca ageaggettt gaaacacttg tagaagcagg ctatcaaccg 660
gaactcgctt acttcgaagt actgcatgag atgaaactga tcgtagacct gatgtacgaa 720
gocggaatgg aaaaaatgeg ctattcgatc tccaatacag cagaatatgg cgactatgta 780
tceggteege geatcgtgac cagegatacg aagaaagcga tgaaagaagt attgaccgat 840
atccanaatg gtaattttge caaatcgtit atcgatgaca ataaaaacgg cttcaaagaa 900
tttcaccgaa tgcgcaaaga acagcaaggt catcaaatcg aagcagtcgg caaaaatctc 960
cgcgaaatga tgcegttcgt aaatccaaga aaa 993
210> 18
211> 331
212>
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[0019]

<400>

18

Met Thr Lys

1

Gly
Ser
Glu
Ser
65

Pro
Leu
Phe
Pro
Ala
145
Gln
Gly
Gly
Gly
Phe

225

Gly

Lys

Gln

Gly

50

Val

Asp

Glu

Asp

Lys

130

Val

Asp

Val

Glu

Phe

210

Glu

Gly

Lys

Asn

35

Arg

Ala

Glu

Ala

Val

115

Gly

Pro

Leu

Ile

Gln

195

Glu

Val

Met

Val

Val

20

Leu

Ser

Glu

Ile

Gly

100

Ile

Pro

Ser

Ala

Glu

180

Ala

Thr

Leu

Glu

Tyr

Ala

Arg

Lys

Ala

Gln

85

Asn

Lys

Gly

Leu

Leu

165

Thr

Val

Leu

His

Lys
245

Tyr

Val

Asp

Glu

Ser

70

Gly

Ala

Pro

His

Phe

150

Ser

Thr

Leu

Val

Glu

230

Met

Glu

Ile

Asn

Ser

55

Lys

Asp

Ile

Pro

Leu

135

Ala

Tyr

Phe

Cys

Glu

215

Met

Arg

Asp Ala

Gly Tyr
25

Gly Asn
40

Ala Lys

Gln Ala

Thr Tyr

Val Phe

105

Thr Asp

120

Val Arg

Val His

Ala Lys

Lys Glu

185

Gly Gly
200
Ala Gly

Lys Leu

Tyr Ser

57

Val

10

Gly

Asp

Asn

Asp

Glu

Ala

Val

Arg

Gln

Gly

170

Glu

Ala

Tyr

Ile

Ile
250

Lys

Ser

Val

Asp

Val

Lys

His

Asp

Thr

Asp

155

Ile

Thr

Thr

Gln

Val

235

Ser

Glu

Gln

Ile

Gly

Ile

Glu

Gly

Val

Phe

140

Ala

Gly

Glu

His

Pro

220

Asp

Asn

Asn

Gly

Ile

Phe

Met

Ile

Phe

Phe

125

Val

Thr

Ala

Thr

Leu

206

Glu

Leu

Thr

Ala

His

30

Gly

Asp

Ile

Ser

Asn

110

Leu

Glu

Gly

Thr

Asp

190

Ile

Leu

Met

Ala

Leu

15

Ala

Ile

Val

Leu

Pro

95

Tle

Val

Gly

Lys

Arg

175

Leu

Gln

Ala

Tyr

Glu
255

Thr

His

Arg

Tyr

Leu

80

Asn

His

Ala

Gly

Ala

160

Ala

Phe

Ala

Tyr

Glu

240

Tyr



F

5 %

CN 102666866 A 19/236 1L
Gly Asp Tyr Val Ser Gly Pro Arg Ile Val Thr Ser Asp Thr Lys Lys
260 265 270
Ala Met Lys Glu Val Leu Thr Asp Ile Gln Asn Gly Asn Phe Ala Lys
275 280 285
Ser Phe Ile Asp Asp Asn Lys Asn Gly Phe Lys Glu Phe His Arg Met
290 295 300
Arg Lys Glu Gln Gln Gly His Gln Ile Glu Ala Val Gly Lys Asn Leu
305 310 315 320
Arg Glu Met Met Pro Phe Val Asn Pro Arg Lys
325 330
210> 19
211> 987
<212> DNA
213> 4LEHIRE (Enterococcus casseliflavus)
400> 19
atggtaaaag tatattacaa cgaggaagtt acagataatt taggagacaa gaagattgcg 60
atcgtegget acggetctca agggecacget catgegcaaa atttacggga cacaggtcat 120
gaagtcttta tcggcaticg tgaaggaaaa tcagcggaag ccgcaagaaa cgatggattt 180
gaggttttce cagtagctga agccgttcaa aaagcggatg tagtcatgat cttggcacce 240
gatgagatcc aaggatcgtt gtataaaaat gagatcgaac cgaatctttc tgcgggcaat 300
gcattggeat ttgctcatgg tttcaatatt cattttgatg tgatcgegece accaaaagag 360
gtggatgttt ttctagttge gecaaaagga ccaggtcatt tggtgegteg aacctttace 420
gaagggtttg cggtaccage cttgtttgeca gtttatcaag atgecgactgg taacgcacaa 480
gecaacggett tatcctatgec aaaaggcatt ggtgccacac gggteggegt tttggaaacg 540
acctttaaag aagagaccga aaccgatctt ttcggtgagc aagccgtact ttgtggeggt 600
ttgaccagta tgatcgaagc gggetttgaa acattggtag aagcggggta ccaaccggaa 660
ttggettatt ttgaagtttg tcatgaattg aaactgatcg ttgatttgat ttatgaagga 720
ggcttcaaaa aaatgcgeca ttecgatctcg aatacggetg agtatggtga ctacgttict 780
ggtgeteggg tgatcactge acaagccaaa gaaaacatga aagecgtatt gacagacatce 840
caaaacggee aatttgegaa aggattcatt gaagacaatc aaaacggctt ccctgaattc 900
cataaaatgc gtgaggaaaa cggcaatcat caaattgaaa aagtcggcag cgagttacgg 960
aaaalgatge cgtttgttge gaaagat 987

[0020]

210>
211>
212>
213>

20
329
PRT
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[0021]

<400> 20

Met
1
Lys
Gln
Gly
Val
65
Asp
Ser
Asp
Lys
Val
145
Ala
Val
Glu
Phe
Glu
225

Gly

Val Lys

Lys Tle

Asn Leu
35

Lys Ser
50

Ala Glu

Glu Ile

Ala Gly

Val Ile
115

Gly Pro
130

Pro Ala

Thr Ala

Leu Glu

Gln Ala

195

Glu Thr
210

Val Cys

Phe Lys

Val
Ala
20

Arg
Ala
Ala
Gln
Asn
100
Ala
Gly
Leu
Leu
Thr
180
Val

Leu

His

Tyr

Ile

Asp

Glu

Val

Gly

Ala

Pro

His

Phe

Ser

165

Thr

Leu

Val

Glu

Met
245

Tyr

Val

Thr

Ala

Gln

Ser

Leu

Pro

Leu

Ala

150

Tyr

Phe

Cys

Glu

Leu

230

Arg

Asn

Gly

Gly

Ala

55

Lys

Leu

Ala

Lys

Val

1356

Val

Ala

Lys

Gly

Ala

215

Lys

His

Glu

Tyr

His

40

Arg

Ala

Tyr

Phe

Glu

120

Arg

Tyr

Lys

Glu

Gly

200

Gly

Leu

Ser

59

Glu

Gly

25

Glu

Asn

Asp

Lys

Ala

105

Val

Arg

Gln

Gly

Glu

185

Leu

Tyr

Ile

Ile

Val

10

Ser

Val

Asp

Val

Asn

90

His

Asp

Thr

Asp

Ile

170

Thr

Thr

Gln

Val

Ser
250

Thr

Gln

Phe

Gly

Val

75

Glu

Gly

Val

Phe

Ala

1565

Gly

Glu

Ser

Pro

Asp

235

Asn

Asp

Gly

Ile

Phe

60

Met

Ile

Phe

Phe

Thr

140

Thr

Ala

Thr

Met

Glu

220

Leu

Thr

Asn

His

Gly

45

Glu

Ile

Glu

Asn

Leu

125

Glu

Gly

Thr

Asp

Ile

205

Leu

Ile

Ala

Leu

Ala

30

Ile

Val

Leu

Pro

Ile

110

Val

Gly

Asn

Arg

Leu

190

Glu

Ala

Tyr

Glu

Gly

15

His

Arg

Phe

Ala

Asn

95

His

Ala

Phe

Ala

Val

175

Phe

Ala

Tyr

Glu

Tyr
2565

Asp

Ala

Glu

Pro

Pro

80

Leu

Phe

Pro

Ala

Gln

160

Gly

Gly

Gly

Phe

Gly

240

Gly



CN 102666866 A F 3 *x 21/236 T
Asp Tyr Val Ser Gly Ala Arg Val Ile Thr Ala Gln Ala Lys Glu Asn
260 265 270
Met Lys Ala Val Leu Thr Asp Ile Gln Asn Gly Gln Phe Ala Lys Gly
275 280 285
Phe Ile Glu Asp Asn Gln Asn Gly Phe Pro Glu Phe His Lys Met Arg
290 295 300
Glu Glu Asn Gly Asn His Gln Ile Glu Lys Val Gly Ser Glu Leu Arg
305 310 315 320
Lys Met Met Pro Phe Val Ala Lys Asp
325
210> 21
211> 984
<212> DNA
213> 3B TKE (Enterococcus gallinarum)
<400> 21
atggtaaaag tatattataa cgaagtgaca gacaatttag gagataagac tattgcaatc 60
attggttacg gttctcaagg acatgcccat gcacagaati tacgggatac aggacacaac 120
gtcgtgatcg ggattcgtge aggaaaatca gctgagaacg caaagaatga tggatttacc 180
gtgcttecag tttctgaage tgtacaacaa gcaaatgttg tgatgatctt agetcctgat 240
gagatccaag gagaacttta cgagaaggaa attgcgccta atctttctge aggggatgea 300
ttagectttg ctcatggett taatattcat tttgaggtca tcacgectcc aaaagaggtg 360
gatgtcttee tggtggeace taaaggacca ggecatttgg tgegecggac ctttagegaa 420
ggatttgetg tccetgegtt gtttgetgtt tatcaagatg ctactggeaa tgecacaagag 480
acageettgt cctatgccaa aggaatcggg gctacaagag tcgglgtact agaaacaacg 540
ttcaaggaag agacggaaac agacttgttt ggggaacaag ccgtattatg tggcggactg 600
acaagtétga tcgagactgg gtttgaaacg ctggtagaag ccggctatca gecagaacta 660
gcectattttg aagtttgtca cgaaatgaaa ctgattgtig acttgattta tgaaggagga 720
ttegeccaaga tgegtgattc aatctccaat acagcagaat atggggatta tgtctctggt 780
tcacgaatca ttaccgaaca aacaaaagcc aatatgaaga atgtcttgaa agatattcaa 840
aacggcacgt ttgccaaagg ttttattgeg gataatcaag ctggttttcc ggaattcaaa 900
aaaatgcggg aacaaaacgg gaatcatcca atcgaaaaag ttgggtcaga attaagaaaa 960
atgatgcctt ttgttacgaa agat 984
210> 22
211> 328
212> PRT
213> =3B IKE (Enterococcus gallinarum)

[0022]
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[0023]

400> 22

Met Val Lys Val

1

Thr

Asn

Lys

Ser

65

Glu

Ala

Val

Gly

Pro

145

Thr

Leu

Gln

Glu

Val

9225

Phe

Ile

Leu

Ser

50

Glu

Ile

Gly

Ile

Pro

13

Ala

Ala

Glu

Ala

Thr

210

Cys

Ala

Ala Ile
20

Arg Asp
35

Ala Glu

Ala Val

Gln Gly

Asp Ala
100

Thr Pro
115

Gly His

Leu Phe

Leu Ser

Thr Thr
180

Val Leu
195
Leu Val

His Glu

Lys Met

Tyr

Ile

Thr

Asn

Gln

Glu

Leu

Pro

Leu

Ala

Tyr

165

Phe

Cys

Glu

Met

Arg
245

Tyr

Gly

Gly

Ala

Gln

Leu

Ala

Lys

Val

Val

150

Ala

Lys

Gly

Ala

Lys

230

Asp

Asn

Tyr

His

Lys

55

Ala

Tyr

Phe

Glu

Arg

135

Tyr

Lys

Glu

Gly

Gly

215

Leu

Ser

Glu Val

Gly Ser
25

Asn Val
40

Asn Asp

Asn Val

Glu Lys

Ala His

105

Val Asp

120

Arg Thr

Gln Asp

Gly Ile

Glu Thr

185

Leu Thr
200
Tyr Gln

Ile Val

Ile Ser

61

Thr

Gln

Val

Gly

Val

Glu

90

Gly

Val

Phe

Ala

Gly

170

Glu

Ser

Pro

Asp

Asn
250

Asp

Gly

Ile

Phe

Met

75

Ile

Phe

Phe

Ser

Thr

155

Ala

Thr

Met

Glu

Leu

235

Thr

Asn

His

Gly

Thr

60

Ile

Ala

Asn

Leu

Glu

140

Gly

Thr

Ile

Leu

220

Tle

Ala

Leu

Ala

Ile

45

Val

Leu

Pro

Ile

Val

125

Gly

Asn

Arg

Leu

Glu

205

Ala

Tyr

Glu

Gly

His

30

Arg

Leu

Ala

Asn

His

110

Ala

Phe

Ala

Val

Phe

190

Thr

Tyr

Glu

Tyr

Asp
15

Ala
Ala
Pro
Pro
Leu
95

Phe
Pro
Ala
Gln
Gly
175
Gly
Gly
Phe

Gly

Gly
255

Lys

Gln

Gly

Val

Asp

80

Ser

Glu

Lys

Val

Glu

160

Val

Glu

Phe

Glu

Gly

240

Asp



F
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CN 102666866 A 23/236 1
Tyr Val Ser Gly Ser Arg Ile Ile Thr Glu Gln Thr Lys Ala Asn Met
260 265 270
Lys Asn Val Leu Lys Asp Ile Gln Asn Gly Thr Phe Ala Lys Gly Phe
275 280 285
Ile Ala Asp Asn Gln Ala Gly Phe Pro Glu Phe Lys Lys Met Arg Glu
290 295 300
Gln Asn Gly Asn His Pro Ile Glu Lys Val Gly Ser Glu Leu Arg Lys
305 310 315 320
Met Met Pro Phe Val Thr Lys Asp
325
210> 23
211> 990
<212> DNA
213> HEAERIEKE (Macrococcus caseolyticus)
400> 23
atggctaaag tatattatga taacgatgta aataaggaat acttaaaaaa taagaaaatt 60
gecagtattag ggtacggetc tcaaggacac gcgcatgecat tgaatcttaa ggacagtgge 120
tatgacgtag tcatcggagt acgtgaaggg cagtccagaa caaaggcaga agaagatgga 180
tttcaagcat atgacgtcag tgaagctgtg gaacgtgegg atgttaccgt cgtccttatg 240
ccggacgaag tacagcageg tgtgttcaac gaggaaatcg tacctcatct caaaccacaa 300
tcggetetag ttttegetca tggatttaat gtgecatttcg gtgcaataaa agetcectgac 360
gatgttgatg tcttcttagt cgcaccaaaa ggaccaggac atcttgttcg acgcgaatat 420
gttaagggca gtgetgtece tgegttattt gecagtcgatc aggatgtaac tggtgatgea 480
aaggecettg cactgaacta tgcacacgge atcggtgeaa cgegegecegg cgtcatcgaa 540
acgaccttca aggaagaaac agagacagac ctttttggtg agcaageggt actctgegge 600
ggtatcacaa agctcatcca ctacggtttt gaaacactga cggaagcagg ttatcagcca 660
gaactcgeet atttcgaagt actgcatgaa atgaagcetga ttgtggacct tatgtacgag 720
ggcggtatgg agaagatgag acattccatc tcaaataccg ctgagtttgg agattatgtce 780
tctggtgege gegttattac ccccgaagtt aaggaaaata tgaaacaggt attagetgat 840
atccagtctg gcacattcag caggeagttt atcgaagaca ataataatgg atttgagtct 900
tttaaatcta tgagaagtac ccaggcagga catcctatag agaaagtcgg tgcagaccta 960
agaatgatga tgccgtttat caataataac 990
210> 24
211> 330
<212> PRT
213> HESERIIRE (Macrococcus caseolyticus)

[0024]
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[0025]

<400> 24

Met Ala Lys Val

1

Asn
Ala
Glu
Asp
65

Pro
Leu
Phe
Pro
Ala
145
Lys
Gly
Gly
Gly
Phe

225

Gly

Lys

Leu

Lys

Gly

Lys

130

Val

Ala

Val

Glu

Phe

210

Glu

Gly

Lys Ile
20

Asn Leu
35

Gln Ser

Ser Glu

Glu Val

Pro Gln

100

Ala Ile
115

Gly Pro

Pro Ala

Leu Ala

Ile Glu

180

Gln Ala

195

Glu Thr

Val Leu

Met Glu

Tyr

Ala

Lys

Arg

Ala

Gln

85

Ser

Lys

Gly

Leu

Leu

165

Thr

Val

Leu

His

Lys
245

Tyr Asp

Val Leu

Asp Ser

Thr Lys
55

Val Glu
70

Gln Arg

Ala Leu

Ala Pro

His Leu
135

Phe Ala
150

Asn Tyr

Thr Phe

Leu Cys

Thr Glu
215

Glu Met
230

Met Arg

Asn

Gly

Gly

40

Ala

Arg

Val

Val

Asp

120

Val

Val

Ala

Lys

Gly

200

Ala

Lys

His

Asp

Tyr

25

Tyr

Glu

Ala

Phe

Phe

105

Asp

Arg

Asp

His

Glu

185

Gly

Gly

Leu

Ser

Val

10

Gly

Asp

Glu

Asp

Asn

90

Ala

Val

Arg

Gln

Gly

170

Glu

Ile

Tyr

Ile

Ile
250

63

Asn

Ser

Val

Asp

Val

Glu

His

Asp

Glu

Asp

155

Ile

Thr

Thr

Gln

Val

235

Ser

Lys

Gln

Val

Gly

60

Thr

Glu

Gly

Val

Tyr

140

Val

Gly

Glu

Lys

Pro

220

Asp

Asn

Glu

Gly

Tle

43

Phe

Val

Ile

Phe

Phe

125

Val

Thr

Ala

Thr

Leu

205

Glu

Leu

Thr

Gln

Val

Val

Asn

110

Leu

Lys

Gly

Thr

Asp

190

Ile

Leu

Met

Ala

Leu

15

Ala

Val

Ala

Leu

Pro

95

Val

Val

Gly

Asp

Arg

175

Leu

His

Ala

Tyr

Glu
255

Lys

His

Arg

Tyr

Met

80

His

His

Ala

Ser

Ala

160

Ala

Phe

Tyr

Tyr

Glu

240

Phe
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Gly Asp Tyr Val Ser Gly Ala Arg Val Ile Thr Pro Glu Val Lys Glu
260 265 270
Asn Met Lys Gln Val Leu Ala Asp Ile Gln Ser Gly Thr Phe Ser Arg
275 280 285
Gln Phe Ile Glu Asp Asn Asn Asn Gly Phe Glu Ser Phe Lys Ser Met
290 295 300
Arg Ser Thr Gln Ala Gly His Pro Ile Glu Lys Val Gly Ala Asp Leu
305 310 315 320
Arg Met Mct Met Pro Phe Ile Asn Asn Asn
325 330
210> 25
211> 1020
<212> DNA
213> TWIEESEERE (Streptococcus vestibularis)
<400> 25
atggcagttc aaatggaata tgaaaaagac gtaaaagtag cagcacttga cggtaaaaaa 60
atcgecegtta tcggttacgg ttcacaaggt catgcacatg cacaaaactt gecgtgattca 120
ggtcacgatg tgatcatcgg tgttcgtcca ggtaaatcat ttgataaagc taaagaagat 180
ggttttgata cttacacagt agcagaagca actaaattgg ctgatatcal tatggttttg 240
geaccagatg aaattcaaaa agatatctat aaagatgaaa ttgagccaaa cttgagtgcea 300
ggcaaagcte ttggttttge acacggattt aacatccact tcgaattcat caaggttcct 360
aaagatgttg atgtctitat ggttgetcct aaaggaccag gtcacttggt acgecgtaca 420
tatacagaag gctttggtgt tccagcactt tacgcagtat accaagatgec tacaggcaat 480
gctaaagaca tcgetatgga ctgggctaaa ggtattggtt ctgecacglgt tggattactt 540
gtaacaacat ttaaagaaga aactgaagaa gatttgtttg gtgagcaagc ggttcttatg 600
ggtgggttga cacatcttat tgaagctggt tttgaagtct tgactgaagec aggctatgcea 660
ccacaattgg cttactttga agtgcttcac gaaatgaaat tgatcgttga cttgatctac 720
gaaggtggat tcaagaaaat gcgtcaatca tgttcaaata ctgcagaatt tggtgacttt 780
gtaactggte cacgtgtcat cggtccagaa gtcaaagaaa acatgaaagc tgcccttgeg 840
gatatccaat caggtaaatt tgcacgtgaa ttcgttgaag accatgatge tggcttcecca 900
cgtttgaaag cttaccgtaa agaagctgaa gagcttgaaa ttgaaaagat tggtgctgaa 960
ttgcgtaaag caatgccatt cgttggtcaa aatgacgatg acgcattcaa aatctataac 1020
210> 26
211> 340
<212> PRT
<213> EBIEEEEFKHE (Streptococcus vestibularis)

[0026]
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[0027]

<400> 26

Met Ala Val

1

Asp

His

Arg

Tyr

65

Ala

Asn

His

Ala

Phe

145

Ala

Val

Phe

Ala

Tyr
225

Glu

Gly

Ala

Pro

20

Thr

Pro

Leu

Phe

Pro

130

Gly

Gly

Gly

Gly

210

Phe

Gly

Lys

Gln

35

Gly

Val

Asp

Ser

Glu

115

Lys

Val

Asp

Leu

Glu

195

Phe

Glu

Gly

Gln

Lys

20

Asn

Lys

Ala

Glu

Ala

100

Phe

Gly

Pro

Ile

Leu

180

Gln

Glu

Val

Phe

Met

Ile

Leu

Ser

Glu

Ile

85

Gly

Ile

Pro

Ala

Ala

165

Val

Ala

Val

Leu

Lys
245

Glu

Ala

Arg

Phe

Ala

70

Gln

Lys

Lys

Gly

Leu

150

Met

Thr

Val

Leu

His

230

Lys

Tyr

Val

Asp

Asp

Thr

Lys

Ala

Val

His

135

Tyr

Asp

Thr

Leu

Thr

215

Glu

Met

Glu

Ile

Ser

40

Lys

Lys

Asp

Leu

Pro

120

Leu

Ala

Trp

Phe

Met

200

Glu

Met

Arg

Lys

Gly

25

Gly

Ala

Leu

Ile

Gly

105

Lys

Val

Val

Ala

Lys

185

Ala

Gln

65

Asp

Tyr

His

Ala

Tyr

90

Phe

Asp

Arg

Tyr

Lys

170

Glu

Gly

Gly

Leu

Ser
250

Val

Gly

Asp

Glu

Asp

75

Ala

Val

Arg

Gln

165

Gly

Glu

Leu

Tyr

Ile

235

Cys

Lys

Ser

Val

Asp

60

Ile

Asp

His

Asp

Thr

140

Asp

Ile

Thr

Thr

Ala

220

Val

Ser

Val

Gln

Ile

45

Gly

Ile

Glu

Gly

Val

125

Tyr

Ala

Gly

Glu

His

205

Pro

Asp

Asn

Ala

Gly

30

Ile

Phe

Met

Ile

Phe

110

Phe

Thr

Thr

Ser

Glu

190

Leu

Gln

Leu

Thr

Ala

15

His

Gly

Asp

Val

Glu

Asn

Met

Glu

Gly

Ala

175

Asp

Ile

Leu

Ile

Ala
255

Leu

Ala

Val

Thr

Leu

80

Pro

Ile

Val

Gly

Asn

160

Arg

Leu

Glu

Ala

Tyr

240

Glu



CN 102666866 A F %5 3% 97/936 T
Phe Gly Asp Phe Val Thr Gly Pro Arg Val Ile Gly Pro Glu Val Lys
260 265 270
Glu Asn Met Lys Ala Ala Leu Ala Asp Ile Gln Ser Gly Lys Phe Ala
275 280 285
Arg Glu Phe Val Glu Asp His Asp Ala Gly Phe Pro Arg Leu Lys Ala
290 295 300
Tyr Arg Lys Glu Ala Glu Glu Leu Glu Ile Glu Lys Ile Gly Ala Glu
305 310 315 320
Leu Arg Lys Ala Met Pro Phe Val Gly Gln Asn Asp Asp Asp Ala Phe
325 330 335
Lys Ile Tyr Asn
340
210> 27
211> 1020
<212> DNA
913> AR 4EBKE (Streptococcus mutans)
<400> 27
atggcagtag aaatgttata tgaagcagat gtaaaagtag cagcacttga tggtaagaag 60
attgetgtta ttggttatgg atcacaagga catgctcatg cccaaaactt gagagattca 120
ggacacgatg ttatcatcgg tgtgcgtcat gggaaatcgt ttgacaagge taaagaagat 180
ggttttgata cctatgaagt gggtgaaget actaaattgg ctgatattat catggtttta 240
gcaccggatg aaattcaaaa agatatctac aaagatgaaa ttgctcctaa tttaagtgcet 300
ggtaaggete ttggttttge tcatggtitt aalalccatt tcggttatat taaggcacca 360
gaagatgtag atgttttcat ggttgcccet aaaggaccgg gecatettgt acgtegtact 420
tacacagaag gatttggagt accttcttta tatgctgtitt atcaaaatcc aactggtaat 480
gctgaaaata ttgctttaga ttgggetaag ggtattggtt ctgegegtgt aggtetectt 540
gtaaccactt tcaaagaaga aacggaagaa gacctttttg gtgaacaagc ggttcttatg 600
ggtggtttaa ctcaccttat tgaagcaggt tttgaagtge ttactgaage agggtatget 660
ccacaattgg cttattttga agtgcttcat gaaatgaaat tgattgtaga ccttatctat 120
gaaggtggtt tcaagaaaat gcgtcaatca tgttcaaata ccgetgaatt tggtgacttt 780
gtgacaggce cacgtgttat cggtccagaa gtaaaagaaa acatgaagge tgetcttget 840
gatattcaat caggtaaatt tgcccgtgaa ttcgtggaag atcatgatge tggettccca 900
cgtttgaaag ctttccgtaa agaagctgaa ggactcgaaa tcgaaaaaat tggtgcagaa 960
cttcgtaaag caatgccatt tgttaatcaa aacgatgacg atgctttcaa aatttataac 1020
<210> 28

[0028]
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[0029]

211>
212>
<213>

<4007

340
PRT

4y SEEIRE (Streptococcus mutans)

28

Met Ala Val Glu

1

Asp

His

Arg

Tyr

65

Ala

Asn

His

Ala

Phe

145

Ala

Val

Phe

Ala

Tyr
225

Gly

Ala

His

Glu

Pro

Leu

Phe

Pro

130

Gly

Glu

Gly

Gly

Gly

210

Phe

Lys

Gln

35

Gly

Val

Asp

Ser

Gly

115

Lys

Val

Asn

Leu

Glu

195

Phe

Glu

Lys

20

Asn

Lys

Gly

Glu

Ala

100

Tyr

Gly

Pro

Ile

Leu

180

Gln

Glu

Val

Met

Ile

Leu

Ser

Glu

Ile

85

Gly

Ile

Pro

Ser

Ala

165

Val

Ala

Val

Leu

Leu Tyr Glu Ala Asp Val

Ala

Arg

Phe

Ala

70

Gln

Lys

Lys

Gly

Leu

150

Leu

Thr

Val

Leu

His
230

Val

Asp

Asp

Thr

Lys

Ala

Ala

His

135

Tyr

Asp

Thr

Leu

Thr

215

Glu

Ile Gly
25

Ser Gly

Lys Ala

Lys Leu

Asp 1Ile

Leu Gly

106

Pro Glu
120

Leu Val

Ala Val

Trp Ala

Phe Lys

185

Met Gly
200
Glu Ala

Met Lys

67

10

Tyr

His

Lys

Ala

Tyr

90

Phe

Asp

Arg

Tyr

Lys

170

Glu

Gly

Gly

Leu

Gly

Asp

Glu

Asp

75

Lys

Ala

Val

Arg

Gln

155

Gly

Glu

Leu

Tyr

Ile
235

Lys

Ser

Val

Asp

60

Ile

Asp

His

Asp

Thr

140

Asn

Ile

Thr

Thr

Ala

220

Val

Val

Gln

Ile

45

Gly

Ile

Glu

Gly

Val

125

Tyr

Pro

Gly

Glu

His

205

Pro

Asp

Ala

Gly

30

Ile

Phe

Met

Ile

Phe

110

Phe

Thr

Thr

Ser

Glu

190

Leu

Gln

Leu

Ala
15

His

Gly

Val

Ala

95

Asn

Met

Glu

Gly

Ala

175

Asp

Ile

Leu

Ile

Leu

Ala

Val

Thr

Leu

80

Pro

Ile

Val

Gly

Asn

160

Arg

Leu

Glu

Ala

Tyr
240
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Glu Gly Gly Phe Lys Lys Met Arg Gln Ser Cys Ser Asn Thr Ala Glu
245 250 255
Phe Gly Asp Phe Val Thr Gly Pro Arg Val Ile Gly Pro Glu Val Lys
260 265 270
Glu Asn Met Lys Ala Ala Leu Ala Asp Ile Gln Ser Gly Lys Phe Ala
275 280 285
Arg Glu Phe Val Glu Asp His Asp Ala Gly Phe Pro Arg Leu Lys Ala
290 295 300
Phe Arg Lys Glu Ala Glu Gly Leu Glu Ile Glu Lys Ile Gly Ala Glu
305 310 315 320
Leu Arg Lys Ala Met Pro Phe Val Asn Gln Asn Asp Asp Asp Ala Phe
325 330 335
Lys Ile Tyr Asn
340
210> 29
211> 1020
<212> DNA
Q13> HEBERRE (Streptococcus gordonii)
<400> 29
atggcagttc aaatggaata cgaaaaagat gtaaaagtag cagcgcttga cggtaagaaa 60
attgcegtaa tcggetatgg ttcacaaggt catgcticatg cacaaaatct gecgtgataca 120
ggccatgatg tgattatcgg tgttcgecet ggtaagtcat tcgataagge taaagaagat 180
ggctttgata cttacacagt agcagaggca gctaagttgg ctgatgtaat catgattttg 240
gegecagatg aaattcaaca agaactctac gaagcagaaa tcgctccaaa cttggaaget 300
ggtaatgcag ttggatttge ccatggtttc aatatccatt ttgaatttat caaagttcct 360
gctgatgtag atgtctttat gtgtgeccet aaaggtectg gtcacttggt tecgtegtact 420
tttgaagaag gatttggtgt tccggetctt tatgcagtct accaagatge aacaggaaat 480
gcgaaaaaca ttgcectatgga ctggtgtaaa ggtgttggtg cagetegtgt tggtttgett 540
gaaacaactt acaaagaaga aacagaagaa gatctctttg gtgaacaagc tgtcctttgt 600
ggtggttiga ctgeccttat cgaagcaggt tttgaagtct tgacagaagec aggttacget 660
cctgaattgg cttactttga agttcttcat gaaatgaaat tgatcgttga cttgatctac 720
gagggtggat tcaagaaaat gcgccaatca atttcaaata ctgctgaata tggtgattac 780
gtatcaggee cacgtgtaat tactgagcaa gtcaaagaaa acatgaaggc tgttttggcea 840
gacattcaaa atggtaaatt tgcaaatgac tttgtaaatg actacaaggc tggccgtcca 900
aaactcactg cttaccgtga acaagcagcc aaccttgaaa tcgaaaaagt aggtgctgaa 960
[0030]
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[0031]

ttgcgtaaag caatgccatt tgttggtaaa aatgacgacg acgcattitaa aatctacaac

<210>
211>
212>
213>

<400>

30
340

PRT
e EBEFRE (Streptococcus gordonii)

30

Met Ala Val Gln

1

Asp

His

Arg

Tyr

65

Ala

Asn

His

Ala

Phe

145

Ala

Val

Phe

Ala

Gly

Ala

Pro

Thr

Pro

Leu

Phe

Pro

130

Gly

Lys

Gly

Gly

Gly
210

Lys
Gln
Gly
Val
Asp
Glu
Glu
115
Lys
Val
Asn
Leu
Glu

195

Phe

Lys

20

Asn

Lys

Ala

Glu

Ala

100

Phe

Gly

Pro

Ile

Leu

180

Gln

Glu

Met

5

Ile

Leu

Ser

Glu

Ile

Gly

Ile

Pro

Ala

Ala

165

Glu

Ala

Val

Glu

Ala

Arg

Phe

Ala

70

Gln

Asn

Lys

Gly

Leu

150

Met

Thr

Val

Leu

Tyr

Val

Asp

Asp

55

Ala

Gln

Ala

Val

His

135

Tyr

Asp

Thr

Leu

Thr
215

Glu

Ile

Thr

40

Lys

Lys

Glu

Val

Pro

120

Leu

Ala

Trp

Tyr

Cys

200

Glu

Lys

Gly

25

Gly

Ala

Leu

Leu

Gly

1056

Ala

Val

Val

Cys

Lys

185

Gly

Ala

Asp

10

Tyr

His

Lys

Ala

Tyr

90

Phe

Asp

Arg

Tyr

Lys

170

Glu

Gly

Gly

69

Val

Gly

Asp

Glu

Asp

75

Glu

Ala

Val

Arg

Gln

155

Gly

Glu

Leu

Tyr

Lys

Ser

Val

Asp

60

Val

Ala

His

Asp

Thr

140

Asp

Val

Thr

Thr

Ala
220

Val

Gln

Ile

45

Gly

Ile

Glu

Gly

Val

125

Phe

Ala

Gly

Glu

Ala

206

Pro

Ala

Gly

30

Ile

Phe

Met

Ile

Phe

110

Phe

Glu

Thr

Ala

Glu

190

Leu

Glu

Ala

15

His

Gly

Asp

Ile

Ala

Asn

Met

Glu

Gly

Ala

175

Ile

Leu

Leu

Ala

Val

Thr

Leu

Pro

Ile

Cys

Gly

Asn

160

Arg

Leu

Glu

Ala

1020
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Tyr Phe Glu Val Leu His Glu Met Lys Leu Ile Val Asp Leu Ile Tyr
225 230 235 240
Glu Gly Gly Phe Lys Lys Met Arg Gln Ser Ile Ser Asn Thr Ala Glu
245 250 255
Tyr Gly Asp Tyr Val Ser Gly Pro Arg Val Ile Thr Glu Gln Val Lys
260 265 270
Glu Asn Met Lys Ala Val Leu Ala Asp Ile Gln Asn Gly Lys Phe Ala
275 280 285
Asn Asp Phe Val Asn Asp Tyr Lys Ala Gly Arg Pro Lys Leu Thr Ala
290 295 300
Tyr Arg Glu Gln Ala Ala Asn Leu Glu Ile Glu Lys Val Gly Ala Glu
305 310 315 320
Leu Arg Lys Ala Met Pro Phe Val Gly Lys Asn Asp Asp Asp Ala Phe
325 330 335
Lys Ile Tyr Asn
340
<210> 31
211> 1020
212> DNA
213> ¥EHEERTE (Streptococcus suis)
400> 31
atgacagtaa caatgcaata tgaaaaagat gltaacagtgg cagcactiga cggtaaacgt 60
atcgecgtta tcggttatgg ttcacaaggt catgeccatg ctcaaaactt gegtgataca 120
ggacacgatg tcatcatcgg tgtgcgtgea ggtaagtcat ttgacaagge aaaagaagac 180
ggttttgaaa cttttgaagt agcagaggca gcaaaacaag ctgatgtcat tatgattttg 240
gctccagacg aaattcaage agatttgtat gagaacgaag ttgctccaaa cttggaaget 300
ggaaatgcge ttggttttge tcatggtttc aacgttcact ttgaatttat caaggtacca 360
gcagatgtgg atgtcttcat gtgtgecacca aaaggtccag gtcactiggt ccgeegtacce 420
tttgaagaag gttttggagt accagccctec tatgcggtet accaagatge aactggcaat 480
geaaaacata ttgegatgga ctgggcaaaa ggtgttggtt cagecegtgt tggtetiitg 540
gaaacaactt tcaaagaaga gacagaagaa gatttgtttg gtgagcaagc tgttctetge 600
ggtggtttga cagcccttat gecaggecaggt tttgaagtct tgacagaage tggttatgea 660
ccagaattgg cttatticga agttctccac gagatgaaac tcatcgttga ccttgtctac 720
gaaggtgget ttaagaaaat gegccaatct atttcaaaca ctgetgaatt tggtgactat 780
gtatcaggtc cacgcgtgat tacagaccaa gtcaaagaaa acatgaagge agtccttgea 840

[0032]

70
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gatattcaat ctggtaaatt tgcaaatgac tttgtaaatg actataaagc aggccgtcca

cgtatggaag cttatcgtaa agaagcagag aatcttgaaa

ctccgecaaag caatgccatt tgtcggacge aatgatgacg

210>
21
212>
213>

<400>

32
340
PRT

EEEREE (Streptococcus suis)

32

Met Thr Val Thr

1

Asp

His

Arg

Phe

65

Ala

His

Ala

Phe
145

Ala

Val

Phe

Gly

Ala

Ala

50

Glu

Pro

Leu

Phe

Pro

130

Gly

Lys

Gly

Gly

[0033]

Lys

Gln

35

Gly

Val

Asp

Glu

Glu

115

Lys

Val

His

Leu

Glu
195

Arg

20

Asn

Lys

Ala

Glu

Ala

100

Phe

Gly

Pro

Ile

Leu

180

Gln

Met

Ile

Leu

Ser

Glu

Ile

85

Gly

Ile

Pro

Ala

Ala

165

Glu

Ala

Gln

Ala

Arg

Phe

Ala

70

Gln

Asn

Lys

Gly

Leu

150

Met

Thr

Val

Tyr

Val

Asp

Asp

Ala

Ala

Ala

Val

His

135

Tyr

Asp

Thr

Leu

Glu

Ile

Thr

Lys

Lys

Asp

Leu

Pro

120

Leu

Ala

Trp

Phe

Cys
200

Lys

Gly

25

Gly

Ala

Gln

Leu

Gly

105

Ala

Val

Val

Ala

Lys

185

Gly

Asp Val
10

Tyr Gly

His Asp

Lys Glu

Ala Asp
75

Tyr Glu
90

Phe Ala

Asp Val

Arg Arg

Tyr Gln

155

Lys Gly
170
Glu Glu

Gly Leu

71

tcgaaaaagt aggtgcagaa

acgcattcaa aatctataat

Thr

Ser

Val

Asp

60

Val

Asn

His

Asp

Thr

140

Asp

Val

Thr

Thr

Val

Gln

Ile

45

Gly

Ile

Glu

Gly

Val

125

Phe

Ala

Gly

Glu

Ala
205

Ala

Gly

30

Ile

Phe

Met

Val

Phe

110

Phe

Glu

Thr

Ser

Glu

190

Leu

Ala

15

His

Gly

Glu

Ile

Ala

95

Asn

Met

Glu

Gly

Ala

175

Asp

Met

Leu

Ala

Val

Thr

Leu

80

Pro

Val

Cys

Gly

Asn

160

Arg

Leu

Gln
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[0034]

Ala Gly
210

Tyr Phe
225

Glu Gly

Phe Gly

Glu Asn

Asn Asp
290

Tyr Arg
305

Leu Arg

Phe

Glu

Gly

Asp

Met

2775

Phe

Lys

Lys

Glu Val

Val Leu

Phe Lys

245

Tyr Val

260

Lys Ala

Val Asn
Glu Ala

Ala Met

Leu

His

230

Lys

Ser

Val

Asp

Glu
310

Pro

Thr

215

Glu

Met

Gly

Leu

Tyr

295

Asn

Phe

Glu Ala

Met Lys

Arg Gln

Pro Arg

265

Ala Asp
280
Lys Ala

Leu Glu

Val Gly

Gly Tyr Ala

Leu

Ser

250

Val

Ile

Gly

Ile

Arg

Ile

235

Ile

Ile

Gln

Arg

Glu

319

Asn

220

Val

Ser

Thr

Ser

Pro

300

Lys

Asp

Pro

Asp

Asn

Asp

Gly

285

Arg

Val

Asp

Glu

Leu

Thr

Gln

270

Lys

Met

Gly

Asp

Leu

Val

Ala

265

Val

Phe

Glu

Ala

Ala

Ala

Tyr

240

Glu

Lys

Ala

Ala

Glu

320

Phe

Lys 1le Tyr

210>
211>
212>
213>

33
1020

400> 33

325

Asn
340

DNA
)L 5E3RE (Streptococcus

atggcagtaa caatggaata cgaaaaagac

attgccgtta
ggtcacgatg
ggatttgata
gctcctgatg
ggtaacgcetce
gaaacagtag
tacacagaag
gctaaagaca
gaaacaacat
ggtggtitaa

ccagaattgg

ttggttatgg
ttatcattgg
cttatgaagt
aaatccaagc
ttggatttge
atgtcttcat
gatttggtgt
tcgcaatgga
ttaaagaaga
cltgetettat

cttactttga

atcacaaggt
ggttcgecat
agcagaagca
taaactttat
acatggtttit
gtgtgeteet
accagcactt
ttggtctaaa
aactgaagaa
cgaagctggt

agttcttcat

330

infantarius

gtaaaagtag
catgctcatg
ggtaaatcat
acaaaacttg
gctgaagaaa
aatatccgtt
aaaggaccag
tacgetgttt
ggtateggte
gacctctttg
tttgaagttc

gaaatgaaac

72

)

cagctcttga
ctcaaaactt
tcgataaagc
ctgatgttat
tcgetccaaa
ttggatacat
gtcacctigt
accaagatgc
ctgcacgtgt
gtgaacaagc
ttactgaagc

ttatcgttga

335

tggtaaaaaa
gcgtgactca
aaaagaagat
catggtattg
ccttgaagcet
taaagctcca
tcgtcgtact
tactggtaat
tggacttctt
agtactttgt
tggctatget

ccttatctac

60
120
180
240
300
360
420
480
540
600
660
720
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gaaggtggat tcaagaaaat gcgtcaatca atttcaaata cagctgaatt tggtgactac 780
gtatctggac cacgtgttat cactaaagat gttaaagaaa atatgaaagc tgttcttgcet 840
gatatccaat caggtaaatt cgctgaagat tttgttaacg actaccaagc aggtcgtcca 900
aaacttgaag cataccgtaa agaagctgca gctcttgaaa ttgaaaaagt gggtgctgaa 960
cttcgtaaag caatgecttt tgttaaccaa aacgatgacg atgcattcaa aatttataac 1020

[0035]

210> 34
211> 340
212> PRT

213> B )LEEPRE (Streptococcus infantarius)

400> 34
Met Ala Val Thr
1

Asp Gly Lys Lys
20

His Ala Gln Asn
35

Arg His Gly Lys
50

Tyr Glu Val Ala
65

Ala Pro Asp Glu

Asn Leu Glu Ala
100

Arg Phe Gly Tyr
115

Ala Pro Lys Gly
130

Phe Gly Val Pro
145

Ala Lys Asp Ile

Val Gly Leu Leu
180

Met
5
Ile
Leu
Ser
Glu
Tle
85
Gly
Ile
Pro
Ala
Ala

165

Glu

Glu Tyr Glu Lys Asp Val Lys Val Ala
10

Ala Val Ile Gly Tyr Gly Ser Gln Gly
25 30

Arg Asp Ser Gly His Asp Val Ile Ile
40 45

Phe Asp Lys Ala Lys Glu Asp Gly Phe
55 60

Ala Thr Lys Leu Ala Asp Val Ile Met
70 75

Gln Ala Lys Leu Tyr Ala Glu Glu Ile
90

Asn Ala Leu Gly Phe Ala His Gly Phe
105 110

Lys Ala Pro Glu Thr Val Asp Val Phe
120 125

Gly His Leu Val Arg Arg Thr Tyr Thr
135 140

Leu Tyr Ala Val Tyr Gln Asp Ala Thr
150 155

Met Asp Trp Ser Lys Gly Ile Gly Ala
170

Thr Thr Phe Lys Glu Glu Thr Glu Glu
185 190

73

Ala Leu
15

His Ala

Gly Val

Asp Thr

Val Leu
80

Ala Pro
95

Asn Ile

Met Cys

Glu Gly

160

Ala Arg
175

Asp Leu
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Phe Gly Glu

195

Ala Gly Phe

210

Tyr Phe Glu

225

Glu Gly Gly

Phe Gly Asp

Glu Met

275

Asn

Glu Asp Phe

290

Tyr Arg Lys

305

Leu Arg Lys

Lys Ile Tyr

<210>
21
212>
213>

35
1020
DNA

<400> 35

atggcagtta
atcgcagtga
ggtcatgatg
ggttttgaaa
gcacctgatg
ggttcagcac
gaagatgttg
tttaccgaag
gcgegtgaaa

gaaacaactt

[0036]

Gln Ala

Glu Val

Val Leu

Val

Leu

His

Cys
200

Leu

Thr
215

Glu

Glu Met

230

Phe Lys

245

Tyr Val

260

Lys Ala

Asn

Val

Glu Ala

Lys

Ser

Val

Asp

Ala

Met Arg

Gly Pro

Ala

Lys

Gln

Arg

Gly Gly Leu

Gly Tyr

Ile
235

Leu

Ser Ile

250

Val Ile

269

Ala
280

Leu

Tyr Gln

295

Ala Leu

310

Ala Met

325

Asn
340

Pro

Phe Val

Asp

Ala

Glu

Asn

Ile Gln

Gly

Arg

Glu
315

Ile

Gln
330

HABKE (Lactococcus lactis)

caatgtatta tgaagaagat gtagaagtag

ttggatatgg
tgattattgg
catttgaagt
aacttcaaca
tiggttttge
atgtcttcat
gtttcggaac
ttgccatgga

tcaaagaaga

ctcacaagga
tgtcegtcag
aggagaagca
atctatttat
ccatggttte
ggttgecgeca
gccagetttg
ctgggccaaa

aacagaagaa

cacgctcatg
gggaaatctt
gtagctaaag
gaagaggaca
aatattcatt
aaagCcgCccgg
ttcgtttege
ggaattgget

gatttgtttg

74

Asn Asp Asp

Thr Ala

208

Leu

Ala
220

Pro Glu

Val Asp Leu

Ser Asn Thr

Thr Asp

270

Gly
285

Ser Lys

Pro Leu

300

Lys

Lys Val Gly

Asp

ccgecactcge
cacaaaactt
ttgataaagc
ctgacgtcat
taaaaccaaa
ttggctatat
gacatctcgt
atcaaaatgc
gtgceegtgt

gcgaacaggce

Ile Glu

Leu Ala

Ile Tyr

240

Ala
255

Glu

Val Lys

Phe Ala

Glu Ala

Ala Glu

320

Ala
335

Phe

gggtaagaaa
gcgtgattet
aaaagaagat
tatggttctg
tttgaaagca
tgaagttcca
tcggeggact
cactggtcat
cggtatcatt

cgtgetttgt

60
120
180
240
300
360
420
480
540
600
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[0037]

ggeggtttga
ggcgaattgg
gaaggtggtt
gtgactggac
gacattcaat
aaattaactg
ctacgtaaag
210>
Q1

212>
213>

36
340
PRT

<400> 36
Met Ala Val
1

Ala Gly Lys

Ala Gln

35

His

Arg Gln Gly

Phe Glu Val

Ala Pro Asp

Leu Lys

His Phe Gly

115

Ala Pro

130

Lys

Phe
145

Gly Thr

Ala Arg Glu

cagcacttgt
cttactttga
tcactaaaat
cacgcattat
caggaaaatt
cttatcgtga

caatgccatt

Thr

Lys Ile

20

Asn Leu

Lys Ser

Gly Glu

Glu Leu

85

Ala
100

Gly
Tyr Ile
Ala

Pro

Pro Ala

Met Tyr
5

Ala
Arg
Phe
Ala
70
Gln
Ser
Glu

Gly

Leu

tgaagctggt
agtgctgecat
gcgtecagtca
tactgacgaa
tgcgcaagat
agcagctaaa

tacacaatct

Tyr Glu

Val Ile

Asp Ser

Asp Lys

Val Ala

Gln Ser

Ala Leu

Val Pro

120

His
135

Leu

Phe Val

150

Ile Ala

165

Met

Trp

Glu

Gly

Gly

Ala

Lys

Gly

Val

Ala

tttgaaacac
gaaatgaaat
atctcaaaca
gttaaaaaga
ttcgttgatg
aatctggaaa

ggtgatgacg

A BABRE (Lactococcus lactis)

Asp Val

10

Tyr Gly

25

His Asp

Lys Glu

Ala Asp

75

Ile Tyr Glu

90

Phe Ala

1056

Glu Asp Val

Arg Arg

His Gln

155

Ser

Lys Gly

170

75

tgacagaagc
tgattgttga
ctgccgaatt
atatgaaact
atttcaaagc
ttgaaaaaat

acgcctttaa

Glu Val Ala

Ser Gln Gly

Val Ile

45

Ile

Asp Phe

60

Gly

Val Tle Met

Glu Asp Ile

Phe
110

His Gly

Val
125

Asp Phe

Thr
140

Phe Thr

Asn Ala Thr

Ile Gly Cys

tggatatgct
ccttatgtac
tggtgattat
cgtgttgget
tggacgtcca
cggtgcagaa

aatttatcaa

Ala
15

Leu

His Ala

Gly Val

Glu Thr

Val Leu

80

Lys Pro

95

Asn Ile

Met Val

Glu Gly

His
160

Gly

Ala
175

Arg

660
720
780
840
900
960
1020
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Val Gly Ile Ile

Phe Gly

Ala Gly

210

Tyr Phe

225

Glu

Phe

Asn

Gln Asp

290

Tyr Arg

305

Leu Arg

Lys

210> 37
211>
<2125
213>

DNA
400> 37

atggcagtta
attgcagtaa
ggtcacaacg
ggctttgaaa
gecaccagatg
ggttcagcac
gaagacgttg

tatactgaag
[0038]

Glu

195

Phe

Glu

Gly

Asp

Met

275

Phe

Glu

Lys

Lle Tyr

1032

Glu
180

Gln Ala

Glu Thr

Val Leu

Thr

Val

Leu

His

Thr Phe

Leu Cys

200

Thr
215

Glu

Glu Met

230

Phe Thr

245

Tyr Val

260

Lys Leu

Val

Asp

Ala Ala

Lys

Thr

Val

Asp

Lys

Met Arg

Gly Pro

Lys Glu

185

Gly

Ala

Lys

Gln

Arg

Glu
Gly Leu
Tyr

Gly

Ile
235

Leu

Ser Ile

250

Ile Ile

265

Ala
280

Leu

Phe
295

Lys

Asn Leu

310

Ala Met

325

Gln
340

caatgtatta
tcggttatgg
ttatcattgg
catttgaagt
aacttcaaca
ttggttttge
acgtctttat

gttttggtac

Pro

Phe Thr

tgaagatgat
ttcacaagga
tgtgcgecac
aggagaagca
atccatttat
tcacggattt
ggttgecgect

accagctitg

Asp

Ala

Glu

Gln

Ile Gln

Gly Arg

Tle Glu

315

Ser
330

Gly

B IKkE (Lactococcus lactis)

gtagaagtat
catgctcacg
ggaaaatctt
gtagctaaag
gaagaggaca
aatatccatt
aaggctccag

tttgtttcac

76

Thr Glu Glu

190

Thr Ala

205

Leu

Ala
220

Gly Glu

Val Asp Leu

Ser Asn Thr

Thr Glu

270

Ser Gly

285

Pro Leu

300

Lys

Lys Tle Gly

Asp Asp Asp

cagcacttge
cacagaattt
ttgataaagc
ctgatgttat
tcaaaccaaa
ttggctatat
gtcaccttgt

accaaaatgc

Asp Leu

Val Glu

Leu Ala

Met Tyr

240

Ala
255

Glu

Val Lys

Phe Ala

Thr Ala

Ala Glu

320

Ala
335

Phe

tggaaagcaa
gcgtgattct
aaaagaagat
tatggttttg
cttgaaagca
taaagtacca
ccgtcggact

aagtggtcat

60
120
180
240
300
360
420
480
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gcgegtgaaa
gaaacaactt
ggaggtitga
ggcgaatigg
gaaggtggtt
gtgactggte
gatattcaat
aaattaatag
cacgtcaagc
aatttctctt
210>
211>

212>
213>

38
344
PRT

<400> 38
Met Ala Val
1

Ala Gly Lys

Ala

His

His
50

Arg Gly

Phe
65

Glu Val

 Pro Asp

Asn Leu Lys

His Phe Gly

115

Ala Pro

130

Lys

Phe
115

Gly Thr

[0039]

tcgcaatgga
ttaaagaaga
cagcacttgt
cttactttga
ttactaaaat
cacggattat
ctggaaaatt
cctatcgega
aatgccattc

at

Thr
5

Gln
20

Ile

Asn Leu

Lys Ser

Gly Glu

Glu Leu

85

Ala
100

Gly

Tyr 1le

Ala Pro

Pro Ala

Met Tyr

Ala

Arg

Phe

Ala

70

Gln

Ser

Lys

Gly

Leu

ttgggccaaa
aacagaagaa
tgaagceggt
agttttgcac
gcgteaatce
tactgacgaa
tgctcaagat
agctgcaaaa

acacaatctg

Tyr Glu

Val Tle

Asp Asp

Gly

ggaattggtt
gatrtgtttg
tttgaaacac
gaaatgaaat
atctcaaata
gttaaaaaga
ttcgttgatg
aatcttgaaa

gtgatgacga

HEEF K E (Lactococcus lactis)

Val
10

Tyr Gly

25

Ser
40

Asp

Asp
55

Val
Gln

Ser

Ala Leu

Pro
120

Val

His Leu

135

Phe Val

150

Gly

Ala

Ala L

Gly

Glu

Val

His Asn

Glu

Ala Asp

75

Ile Tyr Glu

90

Phe Ala

105

Asp Val

Arg

Arg

Gln
155

Ser His

77

gtgctcgagt
gagaacaagc
tgacagaagc
tgattgttga
ctgctgagtt
atatgaagct
acttcaaagc
ttgaaaaaat

tgectttaaa

Glu Val Ser

Gln Gly

30

Ser

Val Ile

45

Ile

Asp Gly Phe

60

Val Ile Met

Glu Asp Ile

Gly Phe

110

His

Val
125

Asp Phe

Thr
140

Tyr Thr

Asn Ala Ser

gggaattatt
tgttctatgt
tggatacgct
cctcatgtat
tggegattat
tgttttgget
ggggegteca
tggggcagag

atctatcagt

Ala
15

Leu

His Ala

Gly Val

Glu Thr

Val Leu

80

Lys Pro

95

Asn Ile

Met Val

Glu Gly

His
160

Gly

540
600
660
720
780
840
900
960
1020
1032
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[0040]

Ala Arg Glu

Val

Phe

Ala

Tyr

229

Glu

Phe

Lys

Gln

Tyr

305

His

Lys

Gly
Gly
Gly
210
Phe
Gly
Gly
Asn
Asp
290
Arg

Val

Ser

210>
211>
212>
213>

<400>

atgactacaa aaatgtttta
attgcagtta ttggctatgg
ggatttgatg tcatcatggg
gggttcgaag tttactcage

acccctgacg aattacaagc

Ile

Glu

195

Phe

Glu

Gly

Asp

Met

275

Phe

Glu

Lys

Ile

39
1041
DNA

AR AH B2 Bk E (Leuconcstoc

39

Ile

Ile

180

Gln

Glu

Val

Phe

Tyr

260

Lys

Val

Ala

Gln

Ser
340

Ala

165

Glu

Ala

Thr

Leu

Thr

245

Val

Leu

Asp

Ala

Cys

325

Asn

Met

Thr

Val

Leu

His

230

Lys

Thr

Val

Asp

Lys

310

His

Phe

Asp

Thr

Leu

Thr

215

Glu

Met

Gly

Leu

Phe

295

Asn

Ser

Ser

Trp

Phe

Cys

200

Glu

Met

Arg

Pro

Ala

280

Lys

Leu

His

Tyr

tgataaagat
tgcacaaggg
attgcgccca
tgctgaagca

ggcagtttgg

Ala

Lys

185

Gly

Ala

Lys

Gln

Arg

265

Asp

Ala

Glu

Asn

Lys

170

Glu

Gly

Gly

Leu

Ser

250

Ile

Ile

Gly

Ile

Leu
330

78

Gly

Glu

Leu

Tyr

Ile

235

Ile

Ile

Gln

Arg

Glu

315

Val

attgatacaa
catgctcaag
ggaaaatctt
acggcacaag

gagaaagaag

Ile Gly Cys

Thr Glu Glu
190

Thr Ala Leu
205

Ala Gly Glu
220

Val Asp Leu

Ser Asn Thr

Thr Asp Glu
270

Ser Gly Lys
285

Pro Lys Leu
300

Lys Ile Gly

Met Thr Met

mesenteroides)

caccattgga
cgaataatct
ttgatagtge
cggatgttgt

ttgagcctaa

Ala

175

Val

Leu

Met

Ala

205

Val

Phe

Ile

Ala

Pro
335

aaacaaaaag
acgcgactca
taaaaaagat
tatgatggaa

ccttaaggca

Arg

Leu

Glu

Ala

Tyr

240

Glu

Lys

Ala

Ala

Glu

320

Leu

60
120
180
240
300
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ggttcttace ttggattttc tcatgggttc aacattgttt atggtttgat taagcccaat 360
gctgatatta atgtcatgat cattgcgcca aagggtccag gaaacattga acgtcgeccaa 420
ttcgttgaag ggggtgggat tccttetttg tatggtgttc atcaagatcc tacgggtgat 480
acagctgaag tggccaagge ctatgcgaaa ggtattggtt caggtcgege aggtatettg 540
gaaacgactt ttgaagaaga aacaacagaa gacttgtttg gtgaacaagc tgtactttgt 600
ggtggcttaa cacaattgat tgaggcagga tttaacacat tggtggaagc aggttactca 660
cctgaattgg cttatttcga aacatctcat gaaatgaaga tgattgttga tttgatcttt 720
gaaggtggtt tcgagaagat gagacacgat tgctcaaata cttgtgaata tggtgaaatg 780
ttgaacggac cacgtatcat cactgaagaa tcaaagcaag gaatgcgtga tgttttgaag 840
gatatccaag atggtactta tgcfaagaag tggttggcag aatacaattc tggtttgaag 900
gatttggaaa agatgcggac agagtataag agcggtttgt acgagcaaac aggtaagaag 960
gttcgtgeta tgatgecatg gatttcagat gcagataagt actcgacagc agcagatact 1020
gagcaattct cagcagcaaa g 1041
210> 40
211> 347
<212> PRT
213> ANEZEFRE (Staphylococcus hominis)
<400> 40
Met Thr Thr Lys Met Phe Tyr Asp Lys Asp Ile Asp Thr Thr Pro Leu
1 5 10 15
Glu Asn Lys Lys Ile Ala Val Ile Gly Tyr Gly Ala Gln Gly His Ala

20 25 30
Gln Ala Asn Asn Leu Arg Asp Ser Gly Phe Asp Val Ile Met Gly Leu
35 40 45
Arg Pro Gly Lys Ser Phe Asp Ser Ala Lys Lys Asp Gly Phe Glu Val
50 55 60
Tyr Ser Ala Ala Glu Ala Thr Ala Gln Ala Asp Val Val Met Met Glu
65 70 75 80
Thr Pro Asp Glu Leu Gln Ala Ala Val Trp Glu Lys Glu Val Glu Pro
85 90 95
Asn Leu Lys Ala Gly Ser Tyr Leu Gly Phe Ser His Gly Phe Asn Ile
100 105 110
Val Tyr Gly Leu Ile Lys Pro Asn Ala Asp Ile Asn Val Met Ile Ile
115 120 125
[0041]

79
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[0042]

Ala

Gly

145

Thr

Ala

Phe

Ala

Tyr

225

Glu

Tyr

Gln

Lys

Met

305

Val

Ala

Pro

130

Gly

Ala

Gly

Gly

Gly

210

Phe

Gly

Gly

Gly

Lys

290

Arg

Arg

Ala

210>
211>
212>
213>

400>
atgagtgtag aaatgttgta tgacaaggat gttaccacca

Lys

Ile

Glu

Ile

Glu

195

Phe

Glu

Gly

Glu

Met

275

Trp

Thr

Ala

Asp

41
1044
DNA

Gly

Pro

Val

Leu

180

Gln

Asn

Thr

Phe

Met

260

Arg

Leu

Glu

Met

Thr
340

Pro

Ser

Ala

165

Glu

Ala

Thr

Ser

Glu

245

Leu

Asp

Ala

Tyr

Met

325

Glu

Leu

150

Lys

Thr

Val

Leu

His

230

Lys

Asn

Val

Glu

Lys

310

Pro

Gln

Asn

135

Tyr

Ala

Thr

Leu

Val

215

Glu

Met

Gly

Leu

Tyr

295

Ser

Trp

Phe

Ile

Gly

Tyr

Phe

Cys

200

Glu

Met

Arg

Pro

Lys

280

Asn

Gly

Ile

Ser

Glu

Val

Ala

Glu

185

Gly

Ala

Lys

His

Arg

265

Asp

Ser

Leu

Ser

Ala
345

Arg

His

Lys

170

Glu

Gly

Gly

Met

Asp

250

Ile

Ile

Gly

Tyr

Asp

330

Ala

Arg

Gln

155

Gly

Glu

Leu

Tyr

Ile

235

Cys

Ile

Gln

Leu

Glu

315

Ala

Lys

T B HAAFE (Lactobacillus buchneri)

41

attgcetttta tcggttatgg atcacaaggt catgcccaag

80

Gln

140

Asp

Ile

Thr

Thr

Ser

220

Val

Ser

Thr

Asp

Lys

300

Gln

Asp

attatcttca aggaaagaaa

ctaacaactt aagagattca

Phe

Pro

Gly

Thr

Gln

205

Pro

Asp

Asn

Glu

Gly

Asp

Thr

Lys

Val

Thr

Ser

Glu

190

Leu

Glu

Leu

Thr

Glu

270

Thr

Leu

Gly

Tyr

Glu

Gly

Gly

175

Asp

Ile

Leu

Ile

Cys

255

Ser

Tyr

Glu

Lys

Ser
335

Gly

Asp

160

Arg

Leu

Glu

Ala

Phe

240

Glu

Lys

Ala

Lys

Lys

320

Thr

60
120
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ggttatgacg
ggatttgatg
acgectgatg
ggcaatgtat
gcaaacgttg
tacgttgaag
gccgaagatt
aagacaacct
ggtggtgtta
ccacagttgg
gaaggtgget
gtagtlggtc
cggattcaag
aagctttaca
cttegtgate
aaagcagaag
210>
<211

212>
213>

42
348
PRT

<400> 42

Met Ser Val Glu
1

Gln Gly

Gln
35

Pro
50

Arg

Tyr Thr

65

Thr

Pro

Leu

Lys Lys

. Asn Asn

Gly Gln

Pro Ala

Asp Glu

Glu Glu

ttatcgttgg
tatacacacc
aagttatggg
taggcttttc
atgttgttat
gctecggtgt
tatccaagga
tcaaagaaga
ccgegettat
catacttcga
tcaacaagat
caaaggtlcgtl
acgglicatt
agatgcgtga
acatgtcatt

cagaagctga

5

Ile

20

Leu

Ser

Glu

Met Leu

Ala

Arg

Phe

Ala

tgttcgececa
agccgaagcea
cgacgtttat
acatggcttc
gatggcacct
tccagcatta
attcgccaaa
aactgaagaa
cgaaaccggt
agtggatcac
gtatgctgac
tggtaaggaa
Lgctaaagaa
acgttcagcet
tgttggtgaa

aaag

MEAMFE (Lactobacillus

Tyr Asp

Phe Ile

Asp Ser
40

Glu Asn
55

Ala Arg

70

Val
85

Gly
100

Met

Asn

Gly Asp

Val Leu

ggacaatcat ttgaaaatgc

getegtegtg
aaaaatgaaa
aacattcatt
aaaggcccag
tatggctatt
ggaaatggtg
gattigttitg
tatgaagtct
gaaatgaaat
tgctcgaaca
tccaagcaag
ttcatggatg
aactcacttc

gcegacaaglt

buchneri)

Asp Val
10

Lys

Gly
25

Tyr Gly

Gly Tyr Asp

Ala Lys Val

Ala Asp

75

Arg

Val Tyr Lys

90

Gly
105

Phe Ser

81

cagactggat

ttgcacctaa

ataaagaaat

gtaatctttg

tccaagacta

cagcacgtgce

gtgagcaaaa

taaccgaagc

tgatctgtga

cttctgaata

ctatgaaaga

actaccgtaa

tttcacgtgt

acagtacacc

Thr

Ser

Val

Asp

60

Trp

Asn

His

Thr

Gln

Ile

45

Gly

Ile

Glu

Gly

Asn

Gly

30

Val

Phe

Gln

Ile

Phe
110

caaagttgat
tcaaatgtta
cctagaggaa
cgtaccacca
tcgtcgtaca
ttcaggtcat
cggactattg
cgtccttatg
aggatactca
ccttatctac
tggttcatat
cgctttgaag
cggcttcaag
tggtgctgat

tactgaagaa

Tyr Leu

15

His Ala

Gly Val

Asp Val

Met Leu

80

Ala Pro

Asn Ile

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1044
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[0044]

His Tyr

Ala Pro
130

Ser Gly
145

Ala Glu

Ala Gly

Phe Gly

Thr Gly
210

Tyr Phe
225

Glu Gly

Tyr Gly

Gln Ala

Lys Glu
290

Met Arg
305

Leu Arg

Pro Thr

210>
21
212>
213>

Lys

115

Lys

Val

Asp

Leu

Glu

195

Tyr

Glu

Gly

Ser

Met

275

Phe

Glu

Asp

Glu

43
1002

DNA
IR 2K E (Staphylococcus haemolyticus)

Glu

Gly

Pro

Leu

Leu

180

Gln

Glu

Val

Phe

Tyr

260

Lys

Met

Arg

His

Glu
340

Ile

Pro

Ala

Ser

165

Lys

Asn

Val

Asp

Asn

245

Val

Asp

Asp

Ser

Met

325

Lys

Val

Gly

Leu

150

Lys

Thr

Val

Leu

His

230

Lys

Val

Ala

Asp

Ala

310

Ser

Ala

Pro

Asn

135

Tyr

Glu

Thr

Leu

Thr

215

Glu

Met

Gly

Leu

Tyr

295

Asn

Phe

Glu

Pro

120

Leu

Gly

Phe

Phe

Met

200

Glu

Met

Tyr

Pro

Lys

280

Arg

Ser

Val

Ala

Ala

Cys

Tyr

Ala

Lys

185

Gly

Ala

Lys

Ala

Lys

265

Arg

Asn

Leu

Gly

Glu
345

82

Asn

Arg

Phe

Lys

170

Glu

Gly

Gly

Leu

Asp

250

Val

Ile

Gly

Leu

Glu

330

Ala

Val

Arg

Gln

155

Gly

Glu

Val

Tyr

Ile

235

Cys

Val

Gln

Phe

Ser

315

Ala

Glu

Asp

Thr

140

Asn

Thr

Thr

Ser

220

Cys

Ser

Gly

Asp

Lys

300

Arg

Asp

Lys

Val

125

Tyr

Tyr

Gly

Glu

Ala

205

Pro

Asp

Asn

Lys

Gly

285

Lys

Val

Lys

Val

Val

Ser

Ala

Glu

190

Leu

Gln

Leu

Thr

Glu

270

Ser

Leu

Gly

Tyr

Met

Glu

Gly

Ala

175

Asp

Ile

Leu

Ile

Ser

255

Ser

Phe

Tyr

Ala

Ser
335

Met

Gly

His

160

Arg

Leu

Glu

Ala

Tyr

240

Glu

Ala

Lys

Asp

320

Thr
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<400> 43
atgactaaag tttattacga tcaatcagtt gagaaagatg cattacaagg taaaaaaatt 60
gcaattatcg gttacggttc acaaggacac gcgcatgcac aaaaccttaa agacaacggt 120
tatgacgtta ttgttggtat tcgccctggt cattcttttg ataaagctaa agaagatggce 180
ttecgatgttt atccagttge agaagctgtt aaacaagcag atgtcatcat ggtgttattg 240
ccagatgaaa tccaaggaaa tgtctataaa aatgaaattg aacctaactt agaagctgga 300
aatgccctag catttgegea tggttttaat atccactttg aagttatcaa accacctaaa 360
gatgtggatg tcttcttagt agctcctaaa ggacctggtc atttagtaag acgtaccttt 420
gttgaaggaa ctgecegtacc agcactattt ggtgtacaac aagatgctac tggtcaagca 480
cgegatattt cattaagtta tgcgaaaggt atcggagecta cgegtgcagg tgtaattgaa 540
acaacattta aagaagaaac tgaaacagat ttattcggtg agcaagcagt actttgtggt 600
ggtattcata aattaatcca aagtggcttt gaaactttag ttgaagcggg ctatcaaaaa 660
gaattagcat acttcgaagt attacatgaa atgaagttaa ttgttgattt aatgtatgaa 720
ggeggtatgg agaacgttcg ttactcaatt tctaacacag cagagtatgg tgactatgtt 780
tcaggaccta gagtcatcac tcctgatgtt aaagacaata tgaaagcagt attaaaagat 840
attcaaaatg gtaattttgc aaatagcttt gttaaagaca atgaaaatgg ctttaaagaa 900
ttctataaat tacgtgaaca acaacacggt catgaaatcg aagcagttgg tcgcgaatta 960
agaaaaatga tgccattcat taaatctaaa agtattcaaa aa 1002
210> 44
211> 334
212> PRT
213> whHEEBKE (Staphylococcus haemolyticus)
400> 44
Met Thr Lys Val Tyr Tyr Asp Gln Ser Val Glu Lys Asp Ala Leu Gln
1 5 10 ‘ 15
Gly Lys Lys Ile Ala Ile Ile Gly Tyr Gly Ser Gln Gly His Ala His
20 25 30
Ala Gln Asn Leu Lys Asp Asn Gly Tyr Asp Val Ile Val Gly Ile Arg
35 40 45
Pro Gly His Ser Phe Asp Lys Ala Lys Glu Asp Gly Phe Asp Val Tyr
50 55 60
Pro Val Ala Glu Ala Val Lys Gln Ala Asp Val Ile Met Val Leu Leu
65 70 75 80
Pro Asp Glu Ile Gln Gly Asn Val Tyr Lys Asn Glu Ile Glu Pro Asn
85 90 95

[0045]

83
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[0046]

Leu

Phe

Pro

Ala

145

Arg

Gly

Gly

Gly

Phe

225

Gly

Gly

Asn

Ser

Arg

305

Arg

Glu

Glu

Lys

130

Val

Asp

Val

Glu

Phe

210

Glu

Gly

Asp

Met

Phe

290

Glu

Lys

<210>°
211
212>
213>

Ala

Val

115

Gly

Pro

Ile

Ile

Gln

195

Glu

Val

Met

Tyr

Lys

2715

Val

Gln

Met

45
1002

Gly

100

Ile

Pro

Ala

Ser

Glu

180

Ala

Thr

Leu

Glu

Val

260

Ala

Lys

Gln

Met

Asn

Lys

Gly

Leu

Leu

165

Thr

Val

Leu

His

Asn

245

Ser

Val

Asp

His

Pro
325

DNA
TR R

Ala

Pro

His

Phe

150

Ser

Thr

Leu

Val

Glu

230

Val

Gly

Leu

Asn

Gly

310

Phe

Leu Ala Phe Ala

Pro

Leu

135

Gly

Tyr

Phe

Cys

Glu

215

Met

Arg

Pro

Lys

Glu

295

His

Ile

Lys

120

Val

Val

Ala

Lys

Gly

200

Ala

Lys

Tyr

Arg

Asp

280

Asn

Glu

Lys

105

Asp

Arg

Gln

Lys

Glu

185

Gly

Gly

Leu

Ser

Val

265

Ile

Gly

Ile

Ser

Val

Arg

Gln

Gly

170

Glu

Tle

Tyr

Ile

Ile

250

Ile

Gln

Phe

Glu

Lys
330

His

Asp

Thr

Asp

155

Ile

Thr

His

Gln

Val

235

Ser

Thr

Asn

Lys

Ala

315

Ser

Gly

Val

Phe

140

Ala

Gly

Glu

Lys

Lys

220

Asp

Asn

Pro

Gly

Glu

300

Val

Ile

Phe

Phe

125

Val

Thr

Ala

Thr

Leu

205

Glu

Leu

Thr

Asp

Asn

285

Phe

Gly

Gln

(Staphylococcus epidermidis)

84

Asn

110

Leu

Glu

Gly

Thr

Asp

190

Ile

Leu

Met

Ala

Val

270

Phe

Tyr

Arg

Lys

Ile

Val

Gly

Gln

Arg

175

Leu

Gln

Ala

Tyr

Glu

255

Lys

Ala

Lys

Glu

His

Ala

Thr

Ala

160

Ala

Phe

Ser

Tyr

Glu

240

Tyr

Asp

Asn

Leu

Leu
320
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<400> 45
atgacaaaag tatattacga cgaaacagta actcaggatg cattacaagg taaaaaaatt 60
getgtcattg gttatggetc acaaggacat gcacatgcac aaaatttaaa ggacaatggt 120
tatgatgtag tcattggcct gcgtccagga cgatcattta ataaagctaa agaagatgga 180
tttgatgttt atacggtaag tgaagcaaca caacaagcag atgtagtgat ggtactattg 240
cctgatgaaa ttcaaggtga agtatataac aaggaaatta aaccatattt agaaaaagga 300
aatgctttag cattcgcaca cggttttaal atccatttca gtgttatcga accacctagt 360
gatgtcgatg tctttttagt agcacctaaa ggacctggtc atttagttag acgtacattt 420
gttgaaggaa gtgeccgtacc agecattattt ggtgttcaac aagatgctac aggccaaget 480
agaaacattg ctttaagcta cgcaaaaggc attggtgcta ctcgtgeegg ggtcattgaa 540
acgacattta aagaagaaac tgaaacagat ttattcggtg aacaagctgt actttgtgga 600
ggagtttcca aattaattca gagtggattc gaaacacttg tggaagcagg ttaccaacct 660
gaattagctt attttgaagt cttacacgaa atgaaattaa ttgttgattt aatgtatgaa 720
ggcggaatgg aaaatgtceg ttattctatc tctaacactg ctgaatttgg cgactatgtt 780
tctggaccaa gagtaattac acctaatgtt aaagaaaata tgaaaaaagt acttgaagat 840
attcaaaatg gtaactttag ccgtagattt gttgaagata acaaaaatgg ctttaaagaa 900
ttctatcaat tacgtgaaga tcaacatggt catcaaattg aacaagttgg acgtgaatta 960
agagaaatga tgccattcat taaatctaaa agtattgaaa aa 1002
210> 46
211> 334
212> PRT
13> FEEEIRE (Staphylococcus epidermidis)
400> 46
Met Thr Lys Val Tyr Tyr Asp Glu Thr Val Thr Gln Asp Ala Leu Gln
1 5 10 15
Gly Lys Lys Ile Ala Val Ile Gly Tyr Gly Ser Gln Gly His Ala His
20 25 30
Ala Gln Asn Leu Lys Asp Asn Gly Tyr Asp Val Val Ile Gly Leu Arg
35 40 45
Pro Gly Arg Ser Phe Asn Lys Ala Lys Glu Asp Gly Phe Asp Val Tyr
20 55 60
Thr Val Ser Glu Ala Thr Gln Gln Ala Asp Val Val Met Val Leu Leu
65 70 75 80
Pro Asp Glu Ile Gln Gly Glu Val Tyr Asn Lys Glu Ile Lys Pro Tyr
85 90 95

[0047]

85
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[0048]

Leu Glu Lys

Phe
Pro
Ala
145
Arg
Gly
Gly
Gly
Phe
225
Gly
Gly
Asn
Arg
Arg
305

Arg

Ser

Lys

130

Val

Asn

Val

Glu

Phe

210

Glu

Gly

Asp

Met

Phe

290

Glu

Glu

<210>
11>
212>
213>

Val

115

Gly

Pro

Ile

Ile

Gln

195

Glu

Val

Met

Tyr

Lys

275

Val

Asp

Met

47
1021
DNA

Gly

100

Ile

Pro

Ala

Ala

Glu

180

Ala

Thr

Leu

Glu

Val

260

Lys

Glu

Gln

Met

Asn

Glu

Gly

Leu

Leu

165

Thr

Val

Leu

His

Asn

245

Ser

Val

Asp

His

Pro
325

Ala

Pro

His

Phe

150

Ser

Thr

Leu

Val

Glu

230

Val

Gly

Leu

Asn

Gly

310

Phe

Leu

Pro

Leu

135

Gly

Tyr

Phe

Cys

Glu

215

Met

Arg

Pro

Glu

Lys

295

His

Ile

Ala

Ser

120

Val

Val

Ala

Lys

Gly

200

Ala

Lys

Tyr

Arg

Asp

280

Asn

Gln

Lys

Phe

105

Asp

Arg

Gln

Lys

Glu

185

Gly

Gly

Leu

Ser

Val

265

Ile

Gly

Ile

Ser

Ala His

Val

Arg

Gln

Gly

170

Glu

Val

Tyr

Ile

Ile

250

Ile

Gln

Phe

Glu

Lys
330

Asp

Thr

Asp

1565

Ile

Thr

Ser

Gln

Val

235

Ser

Thr

Asn

Lys

Gln

315

Ser

Gly

Val

Phe

140

Ala

Gly

Glu

Lys

Pro

220

Asp

Asn

Pro

Gly

Glu

300

Val

Ile

B2 558K E (Streptococcus pneumoniae)

86

Phe

Phe

125

Val

Thr

Ala

Thr

Leu

205

Glu

Leu

Thr

Asn

Asn

285

Phe

Gly

Glu

Asn

110

Leu

Glu

Gly

Thr

Asp

190

Ile

Leu

Met

Ala

Val

270

Phe

Tyr

Arg

Lys

Ile

Val

Gly

Gln

Arg

175

Leu

Gln

Ala

Tyr

Glu

255

Lys

Ser

Gln

Glu

His

Ala

Ser

Ala

160

Ala

Phe

Ser

Tyr

Glu

240

Phe

Glu

Arg

Leu

Leu
320
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CN 102666866 A 48/236 11
<400> 47
atgacagttc aaatggaata tgaaaaagat gttaaagtag cagcactiga cggtaaaaaa 60
atcgeegtta tcggttatgg ttcacaaggg catgcgecatg ctcaaaactt gegtgattca 120
ggtcgtgacg ttattatcgg tgtacgtcca ggtaaatctt ttgataaagc aaaagaagat 180
ggatttgata cttacacagt aacagaagct actaagttgg ctgatgttat catgatcttg 240
gcgecagacg aaattcaaca agaattgtac gaagcagaaa tcgctccaaa cttggaaget 300
ggaaacgcag ttggatttge ccatggtttc aacatccact ttgaatttat caaagttcct 360
geggatgtag atgtcecttcat gtgtgetcecet aaaggaccag gacacttggt acgtcgtact 420
tacgaagaag gatttggtgt tccagctctt tatgcagtat accaagatgc aacaggaaat 480
gctaaaaaca ttgctatgga ctggtgtaaa ggtgttggag cggetegtgt aggtcttett 540
gaaacaactt acaaagaaga aactgaagaa gatttgtttg gtgaacaagc tgtactttgt 600
ggtggtttga ctgcecttat cgaagcaggt ttcgaagtct tgacagaage aggttacgcet 660
ccagaattgg cttactttga agttcttcac gaaatgaaat tgatcgttga cttgatctac 720
gaaggtggat tcaagaaaat gcgtcaatct atttcaaaca ctgctgaata cggtgactat 780
gtatcaggtc cacgtgtaat cactgaacaa gttaaagaaa atatgaaggc tgtcttggca 840
gacatccaaa atggtaaatt tgcaaatgac tttgtaaatg actataaagc tggacgtcca 900
aaattgactg cttaccgtga acaagcagct aaccttgaaa ttgaaaaagt tggtgcagaa 960
ttgegtaaag caatgccatt cgttggtaaa aacgatgatg atgcattcaa aatctataac 1020
t 1021
<210> 48
211> 340
212> PRT
213> Jli#EEIKE (Streptococcus pneumoniae)
<400> 48

[0049]

Met Thr Val Gln

1

Asp Gly Lys Lys
20

His Ala Gln Asn
35

Arg Pro Gly Lys
50

Tyr Thr Val Thr

65

Glu Ala Thr Lys Leu Ala
70

Ile Ala Val Ile Gly Tyr Gly Ser Gln G
25 3

75

87

Met Glu Tyr Glu Lys Asp Val Lys Val Ala
5 10

4

Ala Leu
15

ly His Ala
0
Leu Arg Asp Ser Gly Arg Asp Val Ile Ile Gly Val
40 5
Ser Phe Asp Lys Ala Lys Glu Asp Gly Phe Asp Thr
55 60

Asp Val Ile Met Ile Leu

80
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[0050]

Ala Pro

Asn Leu

His Phe

Ala Pro
130

Phe Gly
145

Ala Lys

Val Gly

Phe Gly

Ala Gly
210

Tyr Phe
225

Glu Gly

Tyr Gly

Glu Asn

Asn Asp
290

Tyr Arg
305

Leu Arg

Lys Ile

Asp Glu

Glu Ala
100

Glu Phe
115

Lys Gly

Val Pro

Asn Ile

Leu Leu

180

Glu Gln
195

Phe Glu

Glu Val

Gly Phe

Asp Tyr

260

Met Lys

275

Phe Val

Glu Gln

Lys Ala

Tyr Asn
340

Ile

85

Gly

Tle

Pro

Ala

Ala

165

Glu

Ala

Val

Leu

Lys

245

Val

Ala

Asn

Ala

Met
325

Gln

Asn

Lys

Gly

Leu

150

Met

Thr

Val

Leu

His

230

Lys

Ser

Val

Asp

Ala

310

Pro

Gln

Ala

Val

His

135

Tyr

Asp

Thr

Leu

Thr

215

Glu

Met

Gly

Leu

Tyr

295

Asn

Phe

Glu

Val

Pro

120

Leu

Ala

Trp

Tyr

Cys

200

Glu

Met

Arg

Pro

Ala

280

Lys

Leu

Val

Leu

Gly

105

Ala

Val

Val

Cys

Lys

185

Gly

Ala

Lys

Gln

Arg

265

Asp

Ala

Glu

Gly

88

Tyr

90

Phe

Asp

Arg

Tyr

Lys

170

Glu

Gly

Gly

Leu

Ser

250

Val

Ile

Gly

Ile

Lys
330

Glu

Ala

Val

Arg

Gln

1565

Gly

Glu

Leu

Tyr

Ile

235

Ile

Ile

Gln

Arg

Glu

315

Asn

Ala

His

Asp

Thr

140

Asp

Val

Thr

Thr

Ala

220

Val

Ser

Thr

Asn

Pro

300

Lys

Asp

Glu

Gly

Val

125

Tyr

Ala

Gly

Glu

Ala

205

Pro

Asp

Asn

Glu

Gly

285

Lys

Val

Asp

Ile

Phe

110

Phe

Glu

Thr

Ala

Glu

190

Leu

Glu

Leu

Thr

Gln

270

Lys

l.eu

Gly

Asp

Ala

95

Asn

Met

Glu

Gly

Ala

175

Asp

Ile

Leu

Ile

Ala

205

Val

Phe

Thr

Ala

Ala
335

Pro

Ile

Cys

Gly

Asn

160

Arg

Leu

Glu

Ala

Tyr

240

Glu

Lys

Ala

Ala

Glu

320

Phe
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CN 102666866 A 50/236 5T
210> 49
211> 1008
<212> DNA
213> PR EEBRE (Streptococcus pneumoniae)
<400> 49
atggaatatg aaaaagatgt taaagtagca gcacttgacg gtaaaaaaat cgccgttate 60
ggttatggtt cacaagggca tgcgecatget caaaacttge gtgattcagg tcgtgacgtt 120
attatcggtg tacgtccagg taaatctttt gataaagcaa aagaagatgg atttgatact 180
tacacagtag cagaagctac taagttggct gatgttatca tgatcttgge gccagacgaa 240
attcaacaag aattgtacga agcagaaatc gctccaaact tggaagctgg aaacgcagtt 300
ggatttgecee atggtttcaa catccacttt gaatttatca aagttcctge ggatgtagat 360
gtettecatgt gtgetcctaa aggaccagga cacttggtac gtcgtactta cgaagaagga 420
tttggtgttec cagectcttta tgcagtatac caagatgcaa caggaaatgc taaaaacatt 480
gctatggact ggtgtaaagg tgttggageg gectcgtgtag gtcttecttga aacaacttac 540
aaagaagaaa ctgaagaaga tttgtttggt gaacaagctg tactttgtgg tggtttgact 600
geceettateg aagcaggttt cgaagtcttg acagaagecag gttacgetcc agaattgget 660
tactttgaag ttcttcacga aatgaaattg atcgttgact tgatctacga aggtggattc 720
aagaaaatgc gtcaatctat ttcaaacact gctgaatacg gtgactatgt atcaggtcca 780
cgtgtaatca ctgaacaagt taaagaaaat atgaaggctg tcttggcaga catccaaaat 840
ggtaaatttg caaatgactt tgtaaatgac tataaagctg gacgtccaaa attgactgcet 900
taccgtgaac aagcagctaa ccttgaaatt gaaaaagttg gtgcagaatt gcgtaaagca 960
atgccattcg ttggtaaaaa cgacgatgat gcattcaaaa tctataac 1008
<210> 50
211> 336
<212> PRT
213> FHAEEEKE (Streptococcus pneumoniae)
<400> 50

[0051]

Met Glu Tyr Glu

1

Ile Ala Val Ile
Leu Arg Asp Ser
35

Ser Phe Asp Lys

.

20

89

Lys Asp Val Lys Val Ala Ala Leu Asp Gly
5 10

30

Lys Lys
15

Gly Tyr Gly Ser Gln Gly His Ala His Ala Gln Asn
25

Gly Arg Asp Val Ile Ile Gly Val Arg Pro Gly Lys
40 45

Ala Lys Glu Asp Gly Phe Asp Thr Tyr Thr Val Ala
55 60
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[0052]

Glu

65

lle

Gly

Ile

Pro

Ala

145

Ala

Glu

Ala

Val

Leu

225

Lys

Val

Asn

Ala
305

Met

Ala

Gln

Asn

Gly
130
Leu
Met
Thr
Val
Leu
210
His
Lys
Ser
Val
Asp
290

Ala

Pro

Thr
Gln
Ala
Val
115
His
Tyr
Asp
Thr
Leu
195
Thr
Glu
Met
Gly
Leu
275
Tyr

Asn

Phe

Lys

Glu

Val

100

Pro

Leu

Ala

Trp

Tyr

180

Cys

Glu

Met

Arg

Pro

260

Ala

Lys

Leu

Val

Leu

Gly

Ala

Val

Val

Cys

165

Lys

Gly

Ala

Lys

Gln

245

Arg

Asp

Ala

Glu

Gly
325

Ala

70

Tyr

Phe

Asp

Arg

Tyr

150

Lys

Glu

Gly

Gly

Leu

230

Ser

Val

Ile

Gly

Ile

310

Lys

Asp Val Ile

Glu

Ala

Val

Arg

135

Gln

Gly

Glu

Leu

Tyr

215

Ile

Ile

Ile

Gln

Arg

295

Glu

Asn

Ala

His

Asp

120

Thr

Asp

Val

Thr

Thr

200

Ala

Val

Ser

Thr

Asn

280

Pro

Lys

Asp

Glu

105

Val

Tyr

Ala

Gly

Glu

185

Ala

Pro

Asp

Asn

Glu

265

Gly

Lys

Val

Asp

90

Met

Ile

Phe

Phe

Glu

Thr

Ala

170

Glu

Leu

Glu

Leu

Thr

250

Gln

Lys

Leu

Gly

Asp
330

Ile

75

Ala

Asn

Met

Glu

Gly

155

Ala

Asp

Tle

Leu

Ile

235

Ala

Val

Phe

Thr

Ala

315

Ala

Leu

Pro

Ile

Cys

Gly

140

Asn

Arg

Leu

Glu

Ala

220

Glu

Lys

Ala

Ala

300

Glu

Phe

Ala

Asn

His

Ala

125

Phe

Ala

Val

Phe

Ala

205

Tyr

Glu

Tyr

Glu

Asn

285

Tyr

Leu

Lys

Pro

Leu

Phe

110

Pro

Gly

Lys

Gly

Gly

190

Gly

Phe

Gly

Gly

Asn

270

Asp

Arg

Arg

Ile

Asp

Glu

95

Glu

Lys

Val

Asn

Leu

175

Glu

Phe

Glu

Gly

Asp

255

Met

Phe

Glu

Lys

Tyr
335

Glu

80

Ala

Phe

Gly

Pro

Ile

160

Leu

Gln

Glu

Val

Phe

240

Tyr

Lys

Val

Gln

Ala

320

Asn
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<400> 52

Met Ala Val Thr Met Glu Tyr Glu

1

5

Asp Gly Lys Lys Ile Ala Val Ile
2

His Ala Gln

35

0

Asn Leu Arg Asp Thr
40

Arg Pro Gly Lys Ser Phe Asp Lys
50 55

[0053]

Lys Asp Val
10

Gly Tyr Gly
25
Gly His Asp

Ala Lys Glu

91

Lys Val Ala Ala Leu

15

Ser Gln Gly His Ala

30

Val Ile Ile Gly Val

45

Asp Gly Phe Asp Thr
60

CN 102666866 A 52/236 BT
210> 51
211> 1020
<212> DNA
<213> IMm#%5FKE (Streptococcus sanguinis)
<400> 51
atggcagtaa caatggaata cgaaaaagat gttaaagtag cagcgcttga cggtaaaaaa 60
atcgeegtta tcggttatgg ttcacaagga catgecgcatg cacaaaactt gegtgataca 120
ggccacgatg tgattatcgg tgttcgtcet ggtaagtcat ttgacaagge taaagaagat 180
ggetttgata cttatacagt agcagaagca gcetaaattag ctgatgtcat catgattttg 240
gctccagatg aaatccaaca agatctctat gaagcagaaa tcgectccaaa cttggaaget 300
ggaaacgcag ttgggtttge tcatggtttc aacatccatt ttgagtttat caaagttcct 360
gccgatgtag atgtctttat gtgtgetect aaaggecctg gtcacttggt tcgecgtact 420
ttcgaagaag gttttggtgt accagctctg tatgcagtct accaagacgce tactggaaat 480
gccaaagaca tcgcaatgga ctggtgtaaa ggtgttggtt cagetegtgt tggacttctt 540
gaaacaactt ataaagaaga aacagaagaa gatctctttg gtgaacaagce tgtgetttgt 600
ggtggcttga ctgecctgat tgaagecagga tttgaagitc tgactgaage aggttatgeg 660
ccagaattgg cttactttga agtgctgcac gaaatgaaac tgattgtaga cttgatctat 720
gaaggtggcet tcaagaagat gcgccaatct atctcaaata cagctgaata tggtgactat 780
gtatctggtc cgegegtecat tactgagcaa gtcaaagaaa acatgaagge agtcttgget 840
gatatccaaa acggtaaatt tgcgaacgac ttcgitgatg attacaagge tggtcgteca 900
aaactcactg cttaccgcga gcaagectget aatctggaga ttgaaaaggt cggtgcagaa 960
ttgcgtaaag caatgecatt cgttggtaaa aacgacgacg atgctttcaa gatttataat 1020
210> 52
211> 340
<212> PRT
213> IMM%EERE (Streptococcus sanguinis)
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[0054]

Tyr Thr Val

65

Ala

Asn

His

Ala

Phe

145

Ala

Val

Phe

Ala

Tyr

225

Glu

Tyr

Glu

Asn

Tyr

305

Leu

Pro

Len

Phe

Pro

130

Gly

Lys

Gly

Gly

Gly

Gly

Asn

Asp

290

Arg

Arg

Asp

Glu

Glu

115

Lys

Val

Asp

Leu

Glu

195

Phe

Glu

Gly

Asp

Met

275

Phe

Glu

Lys

Ala

Glu

Ala

100

Phe

Gly

Pro

Ile

Leu

180

Gln

Glu

Val

Phe

Tyr

260

Lys

Val

Gln

Ala

Glu
Ile
85

Gly
Ile
Pro
Ala
Ala
165
Glu
Ala
Val
Leu
Lys
245
Val
Ala
Asp

Ala

Met
3256

Ala

70

Gln

Asn

Lys

Gly

Leu

150

Met

Thr

Val

Leu

His

230

Lys

Ser

Val

Asp

Ala

310

Pro

Ala

Gln

Ala

Val

His

135

Tyr

Asp

Thr

Leu

Thr

215

Glu

Met

Gly

Leu

Tyr

295

Asn

Phe

Lys Leu Ala Asp
75

Asp

Val

Pro

120

Leu

Ala

Trp

Tyr

Cys

200

Glu

Met

Arg

Pro

Ala

280

Lys

Leu

Val

Leu

Gly

105

Ala

Val

Val

Cys

Lys

185

Gly

Ala

Lys

Gln

Arg

265

Asp

Ala

Glu

Gly

Tyr

90

Phe

Asp

Arg

Tyr

Lys

170

Glu

Gly

Gly

Leu

Ser

250

Val

Ile

Gly

Ile

Lys
330

92

Glu

Ala

Val

Arg

Gln

155

Gly

Glu

Leu

Tyr

Ile

235

I1le

Ile

Gln

Arg

Glu

315

Asn

Val

Ala

His

Asp

Thr

140

Asp

Val

Thr

Thr

Ala

220

Val

Ser

Thr

Asn

Pro

300

Lys

Asp

Ile

Glu

Gly

Val

125

Phe

Ala

Gly

Glu

Ala

205

Pro

Asp

Asn

Glu

Gly

285

Lys

Val

Asp

Met

Ile

Phe

110

Phe

Glu

Thr

Ser

Glu

190

Leu

Glu

Leu

Thr

Gln

270

Lys

Leu

Gly

Asp

Ile

Ala

95

Asn

Met

Glu

Gly

Ala

175

Asp

Ile

Leu

Ile

Ala

255

Val

Phe

Thr

Ala

Ala
3358

Leu

80

Pro

Ile

Cys

Gly

Asn

160

Arg

Leu

Glu

Ala

Tyr

240

Glu

Lys

Ala

Ala

Glu

320

Phe
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Met Ala Val Gln Met Glu Tyr Glu Lys Asp Val Lys Val Ala
1 5 10
Asp Gly Lys Lys Ile Ala Val Ile G

His Ala Gln Asn Leu Arg Asp Thr Gly His Asp Val I

20

4

Ala Leu
15

ly Tyr Gly Ser Gln Gly His Ala
5 30

le Ile Gly Val
5

35 40
[0055]

93

CN 102666866 A 54/236 T

Lys Ile Tyr Asn
340

210> 53
<211> 1020
<212> DNA
213> MEVRHEIRE (Streptococcus salivarius)
<400> 53
atggcagttc aaatggaata tgaaaaagac gtaaaagtag cagcacttga cggtaaaaaa 60
atcgcegtta tcggttacgg ttcacaaggt catgcacatg cacaaaactt gegtgataca 120
ggtcacgatg tgattatcgg tgttcgtcca ggtaaatcat tigataaagc taaagaagat 180
ggttttgaca cttacacagt agcagaagca actaaattgg ctgatgttat catgattitg 240
gctccagacg aaatccaaca agaactttac gaagcagaaa ttgctccaaa ccttgaagcet 300
ggtaatgctg ttggttttge acacggattt aacatccact tcgaattcat caaagttcct 360
aaagatgttg atgtcttcat gtgtgctcct aaaggaccag gtcacttggt acgtcgtaca 420
tttgaagaag gatttggtgt tcctgecactt tatgcagtat accaagatgc tacaggtaac 480
gctaaagata tcgcetatgga ctggtgtaaa ggtgttggtg cagcacgtgt tggtettctt 540
gaaacaacat acaaagaaga aactgaagaa gatttgttcg gtgaacaagc agttctttgt 600
ggtggtttga ctgeccttat cgaagetggt tttgaagtct tgactgaage tggatatget 660
ccagaattgg cttactttga agtgcttcac gaaatgaaat tgatcgttga cttgatttac 720
gaaggtggat tcaagaaaat gcgtcaatca atttctaaca ctgctgaatt cggtgactac 780
gtatcaggtc cacgtgttat cactgaacaa gtgaaagaaa acatgaaagc agttctiget 840
gacatccaaa acggtaaatt cgctaacgac ttcgttaacg actacaaage tggacgtcca 900
aaacttactg cttaccgtga agaagctgct aaccttgaaa tcgaaaaagt tggtgetgaa 960
ttgcgtaaag caatgccatt cgttggtcaa aacgacgatg acgcattcaa aatctataac 1020
210> 54
211> 340
<212> PRT
213> MEWEHEIKE (Streptococcus salivarius)
<400> 54
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[0056]

Arg

Tyr

65

Ala

Asn

His

Ala

Phe

145

Ala

Val

Phe

Ala

Tyr

225

Glu

Phe

Glu

Asn

Tyr
305

Pro

90

Thr

Pro

Leu

Phe

Pro

130

Gly

Lys

Gly

Gly

Gly

Gly

Asn

Asp

290

Arg

Gly

Val

Asp

Glu

Glu

115

Lys

Val

Asp

Leu

Glu
195

; Phe

Glu

Gly

Asp

Met

275

Phe

Glu

Lys

Ala

Glu

Ala

Ser

Glu

Ile

86

Gly

100

Phe

Gly

Pro

Ile

Leu

180

Gln

Glu

Val

Phe

Tyr

260

Lys

Val

Glu

Ile
Pro
Ala
Ala
165
Glu
Ala
Val
Leu
Lys
245
Val
Ala

Asn

Ala

Phe

Ala

70

Gln

Asn

Lys

Gly

Leu

150

Met

Thr

Val

Leu

His

230

Lys

Ser

Val

Asp

Ala
310

Asp

55

Thr

Gln

Ala

Val

His

135

Tyr

Asp

Thr

Leu

Thr

215

Glu

Met

Gly

Leu

Tyr

295

Asn

Lys

Lys

Glu

Val

Pro

120

Leu

Ala

Trp

Tyr

Cys

200

Glu

Met

Arg

Pro

Ala

280

Lys

Leu

Ala

Leu

Leu

Gly

105

Lys

Val

Val

Cys

Lys

185

Gly

Ala

Lys

Gln

Arg

265

Asp

Ala

Glu

Lys

Ala

Tyr

90

Phe

Asp

Arg

Tyr

Lys

170

Glu

Gly

Gly

Leu

Ser

250

Yal

Ile

Gly

Ile

94

Glu

Asp

75

Glu

Ala

Val

Arg

Gln

155

Gly

Glu

Leu

Tyr

Ile

236

Ile

Ile

Gln

Arg

Glu
315

Asp

60

Val

Ala

His

Asp

Thr

140

Asp

Val

Thr

Thr

Ala

220

Val

Ser

Thr

Asn

Pro

300

Lys

Gly

Ile

Glu

Gly

Val

125

Phe

Ala

Gly

Glu

Ala

205

Pro

Asp

Asn

Glu

Gly

285

Lys

Val

Phe

Met

Ile

Phe

110

Phe

Glu

Thr

Ala

Glu

190

Leu

Glu

Leu

Thr

Gln

270

Lys

Leu

Gly

Asp

Ile

Ala

95

Asn

Met

Glu

Gly

Ala

175

Asp

Ile

Leu

Ile

Ala

255

Val

Phe

Thr

Ala

Thr

Leu

80

Pro

Ile

Cys

Gly

Asn

160

Arg

Leu

Glu

Ala

Tyr

240

Glu

Lys

Ala

Ala

Glu
320



F

5 %

CN 102666866 A 56/236 T
Leu Arg Lys Ala Met Pro Phe Val Gly Gln Asn Asp Asp Asp Ala Phe
325 330 335
Lys Ile Tyr Asn
340
<210> 55
211> 1020
<212> DNA
213> MEMEEIRE (Streptococcus thermophilus)
<400> 955
atggcagttc aaatggaata tgaaaaagac gtaaaagtac cagcacttga tggtaaaaaa 60
atcgecegtta tcggttacgg ttcacaaggt cacgctcact cacaaaactt gegtgataca 120
ggtcacgatg ttatcatcgg tgttcgtcca ggtaaatcat ttgataaagce taaagaagat 180
ggttttgata cttacacagt agcagaagca actaaattgg ctgatgttat catgattttg 240
gctccagacg aaatccaaca agaactttac gaagcagaaa tcgetccaaa tcttgaaget 300
ggtaacgetg ttggttttge tcacggtttc aacatccact ttgaatttat taaagtacca 360
gcagatgttg atgtatttat gtgtgecacct aaaggaccag gtcacttggt acgtcgtaca 420
tttgaagaag gttttggtgt acctgecctt tacgcagtat accaagatge cacaggtaac 480
gctaaagaca tcgetatgga ctggtgtaaa ggtattggtg cageacgtgt aggtcttctt 540
gaaacaacat acaaagaaga aactgaagaa gatttgtttg gtgaacaagc agttctttgt 600
ggtggtttga ctgeccttat cgaaactggt tttgaagtct tgactgaage tggatatgea 660
ccagaattgg cttactttga agtacttcac gaaatgaaat taatcgttga cttgatttac 720
gaaggtggat tcaagaaaat gcgtcaatca atttctaaca ctgctgaatt cggtgactat 780
gtatcaggtc cacgtgttat cactgaacaa gttaaagaaa acatgaaagc agttcttget 840
gatatccaaa atggtaaatt cgctaatgac ttcgttaacg actacaaagc tggacgtcca 900
aaacttactg cttaccgtga agaagctgcet aaccttgaaa tcgaaaaagt tggtgectgaa 960
ttgcgtaaag caatgccatt cgttggtcaa aacgacgatg atgcattcaa aatctataac 1020
210> 56
211> 340
<212> PRT
<913> MEPEERRE (Streptococcus thermophilus)

[0057]

<400> 56

1

Asp Gly Lys L
2

0

10

ys Ile Ala Val Ile Gly Tyr Gly
25

95

Ser Gln
30

Met Ala Val Gln Met Glu Tyr Glu Lys Asp Val Lys Val Pro Ala Leu
5

15

Gly His Ala
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[0058]

His

Arg

Tyr

65

Ala

Asn

His

Ala

Phe

145

Ala

Val

Phe

Thr

Tyr

225

Glu

Phe

Glu

Asn

Ser

Pro

50

Thr

Pro

Leu

Phe

Pro

130

Gly

Lys

Gly

Gly

Gly

210

Phe

Gly

Gly

Asn

Asp
290

Gln

Gly

Val

Asp

Glu

Glu

115

Lys

Val

Asp

Leu

Glu

195

Phe

Glu

Gly

Asp

Met,

275

Phe

Asn

Lys

Ala

Glu

Ala

100

Phe

Gly

Pro

Ile

Leu

180

Gln

Glu

Val

Phe

Tyr

260

Lys

Val

Leu
Ser
Glu
Ile
85

Gly
Ile
Pro
Ala
Ala
165
Glu
Ala
Val
Leu
Lys
245
Val

Ala

Asn

Arg
Phe
Ala
70

Gln
Asn
Lys
Gly
Leu
150

Met

Thr

Leu
His
230
Lys
Ser

Val

Asp

Asp Thr Gly
40

Asp
55

Thr
Gln
Ala
Val
His
135
Tyr
Asp
Thr
Leu
Thr
215
Glu
Met
Gly
Leu

Tyr
295

Lys

Lys

Glu

Val

Pro

120

Leu

Ala

Trp

Tyr

Cys

200

Glu

Met

Arg

Pro

Ala

280

Lys

96

Ala

Leu

Leu

Gly

105

Ala

Val

Val

Cys

Lys

185

Gly

Ala

Lys

Gln

Arg

265

Asp

Ala

His
Lys
Ala
Tyr
90

Phe
Asp
Arg
Tyr
Lys
170
Glu
Gly
Gly
Leu
Ser
250
Val

Ile

Gly

Asp

Glu

Asp

75

Glu

Ala

Val

Arg

Gln

165

Gly

Glu

Leu

Tyr

Ile

235

Ile

Ile

Gln

Arg

Val

Asp

60

Val

Ala

His

Asp

Thr

140

Asp

Ile

Thr

Thr

Ala

220

Val

Ser

Thr

Asn

Pro
300

Ile

45

Gly

Ile

Glu

Gly

Val

125

Phe

Ala

Gly

Glu

Ala

205

Pro

Asp

Asn

Glu

Gly

285

Lys

Ile

Phe

Met

Ile

Phe

110

Phe

Glu

Thr

Ala

Glu

190

Leu

Glu

Leu

Thr

Gln

270

Lys

Leu

Gly

Asp

Ile

Ala

95

Asn

Met

Glu

Gly

Ala

175

Asp

Ile

Leu

Ile

Ala

255

Val

Phe

Thr

Val

Thr

Leu

80

Pro

Tle

Cys

Gly

Asn

160

Arg

Leu

Glu

Ala

Tyr

240

Glu

Lys

Ala

Ala
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5 %

CN 102666866 A 58/236 BT
Tyr Arg Glu Glu Ala Ala Asn Leu Glu Ile Glu Lys Val Gly Ala Glu
305 310 315 320
Leu Arg Lys Ala Met Pro Phe Val Gly Gln Asn Asp Asp Asp Ala Phe
325 330 ‘ 335
Lys Ile Tyr Asn
340
210> 587
211> 975
<212> DNA
<213> iR %EEkE (Streptococcus pneumoniae)
<400> 57
ttgacggtaa aaaaatacgc cgttatcggt tatggttcac aagggcatge gecatgctcaa 60
aacttgegtg attcaggtcg tgacgttatt ataggtgtac gtccaggtaa atcttttgat 120
aaagcaaaag aagatggatt tgatacttac acagtagcag aagctactaa gttggctgat 180
gttatcatga tcttggegee agacgaaatt caacaagaat tgtacgaagc agaaatcget 240
ccaaacttgg aagctggaaa cgcagttgga tttgcccatg gtttcaacat ccactttgaa 300
tttatcaaag ttcctgegga tgtagatgtc ttcatgtgtg ctcctaaagg accaggacac 360
ttggtacgtc gtacttacga agaaggattt ggtgttccag ctctttatge agtataccaa 420
gatgcaacag gaaatgctaa aaacattgct atggactggt gtaaaggtgt tggagegget 480
cgtgtaggtc ttcttgaaac aacttacaaa gaagaaactg aagaagattt gtttggtgaa 240
caagetgtac tttgtggtgg tttgactgee cttatcgaag caggtttcga agtcttgaca 600
gaagcaggtt acgctccaga attggettac tttgaagttc ttcacgaaat gaaattgatc 660
gttgacttga tctacgaagg tggattcaag aaaatgcgtc aatctatttc aaacactgcet 720
gaatacggtg actatgtatc aggtccacgt gtaatcactg aacaagttaa agaaaatatg 780
aaggcetgtet tggecagacat ccaaaatggt aaatttgcaa atgactttgt aaatgactat 840
aaagctggac gtccaaaatt gactgettac cgtgaacaag cagctaacct tgaaattgaa 900
aaagttggtg cagaattgcg taaagcaatg ccattcgttg gtaaaaacga cgatgatgca 960
ttcaaaatct ataac 975
<210> 58
211> 325
212> PRT
213> Pli#%EFkE (Streptococcus pneumoniae)
400> 58
Met Thr Val Lys Lys Tyr Ala Val Ile Gly Tyr Gly Ser Gln Gly His
1 5 10 15

[0059]

97
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[0060]

Ala

Val

Thr

Leu

65

Pro

Ile

Cys

Gly

Asn

145

Arg

Leu

Glu

Ala

Tyr

225

Glu

Lys

Ala

His

Arg

Tyr

50

Ala

Asn

His

Ala

Phe

130

Ala

Val

Phe

Ala

Tyr

210

Glu

Tyr

Glu

Asn

Ala

Pro

35

Thr

Pro

Leu

Phe

Pro

115

Lys

Gly

Gly

Gly

195

Phe

Gly

Gly

Asn

Asp
275

Gln

20

Gly

Val

Asp

Glu

Glu

100

Lys

Val

Asn

Leu

Glu

180

Phe

Glu

Gly

Asp

Met

260

Phe

Asn

Lys

Ala

Glu

Ala

85

Phe

Gly

Pro

Ile

Leu

165

Gln

Glu

Val

Phe

Tyr

245

Lys

Val

Leu

Ser

Glu

Ile

70

Gly

Tle

Pro

Ala

Ala

150

Glu

Ala

Val

Leu

Lys

230

Val

Ala

Asn

Arg Asp Ser Gly Arg
25

Phe Asp
40

Ala Thr
55

Gln Gln

Asn Ala

Lys Val

Gly His

120

Leu Tyr
135

Met Asp

Thr Thr

Val Leu

Leu Thr

200

His Glu

215

Lys Met

Ser Gly

Val Leu

Asp Tyr
280

Lys

Lys

Glu

Val

Pro

105

Leu

Ala

Trp

Tyr

Cys

185

Glu

Met

Arg

Pro

Ala

265

Lys

Ala

Leu

Leu

Gly

90

Ala

Val

Val

Cys

Lys

170

Gly

Ala

Lys

Gln

Arg

250

Asp

Ala

98

Lys

Ala

Tyr

75

Phe

Asp

Arg

Tyr

Lys

155

Glu

Gly

Gly

Leu

Ser

235

Val

Ile

Gly

Asp

Asp

60

Glu

Ala

Val

Arg

Gln

140

Gly

Glu

Leu

Tyr

Ile

220

Ile

Ile

Gln

Arg

Val

Asp

45

Val

Ala

His

Asp

Thr

125

Asp

Val

Thr

Thr

Ala

205

Val

Ser

Thr

Asn

Pro
285

Ile

30

Gly

Ile

Glu

Gly

Val

110

Tyr

Ala

Gly

Glu

Ala

190

Pro

Asp

Asn

Glu

Gly

270

Lys

Ile

Phe

Met

Ile

Phe

95

Phe

Glu

Thr

Ala

Glu

175

Leu

Glu

Leu

Thr

Gln

255

Lys

l.eu

Gly

Asp

Ile

Ala

80

Asn

Met

Glu

Gly

Ala

160

Asp

Ile

Leu

Ile

Ala

240

Val

Phe

Thr
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Ala Tyr Arg Glu Gln Ala Ala Asn Leu Glu Ile Glu Lys Val Gly Ala
290 295 300
Glu Leu Arg Lys Ala Met Pro Phe Val Gly Lys Asn Asp Asp Asp Ala
305 310 315 320
Phe Lys Ile Tyr Asn
325
<210> 59
<211> 1020
<212> DNA
213> YU BIERHE (Lactococcus lactis)
<400> 59
atggcagtta caatgtatta tgaagatgat gtagaagtat cagcacttgc tggaaagcaa 60
attgcagtaa tcggttatgg ttcacaagga catgctcacg cacagaattt gegtgattct 120
ggtcacaacg ttatcattgg tgtgcgecac ggaaaatctt ttgataaagc aaaagaagat 180
ggctttgaaa catttgaagt aggagaagcg gtagctaaag ctgatgttat tatggttttg 240
gcgecagatg aacttcaaca atccatttat gaagaggaca tcaaaccaaa cttgaaagca 300
ggttcagcac ttggttttge tcacggattt aatatccatt ttggctatat taaagtacca 360
gaagacgttg acgtctttat ggttgcacct aaggctccag gtcaccttgt ccgteggact 420
tatactgaag gttttggtac accagetttg tttgtttcac accaaaatge aagtggtcat 480
gcgegtgaaa tcgeaatgga ttgggecaaa ggaattggtt gtgetcgagt gggaattatt 540
gaaacaacct ttaaagaaga aacagaagaa gatttgittg gagaacaagc tgttctatgt 600
ggaggtttga cagcacttgt tgaagccggt tttgaaacac tgacagaagc tggatacgcet 660
ggcgaattgg cttactttga agttttgecac gaaatgaaat tgattgttga cctcatgtat 720
gaaggtggtt ttactaaaat gcgtcaatcc atctcaaata ctgctgagtt tggegattat 780
gtgactggtc caaggattat tactgacgca gttaaaaaga atatgaagct tgttttgget 840
gatattcaat ctggaaaatt tgctcaagat ttcgtitgatg acttcaaagc ggggegtcca 900
aaattaacag cctatcgcga agctgctaaa aatcttgaaa ttgaaaaaat tggggcagaa 960
ttacgtaaag caatgccatt cacacaatct ggtgatgacg atgcctttaa aatctatcag 1020
<210> 60
211> 340
<212> PRT
213> HBAIKE (Lactococcus lactis)
<400> 60

[0061]

Met Ala Val Thr Met Tyr Tyr Glu Asp Asp Val

1

5

10

99

Glu Val Ser Ala Leu

15
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[0062]

Ala

His

Arg

Phe

65

Ala

Asn

His

Ala

Phe

145

Ala

Val

Phe

Ala

Tyr

225

Glu

Phe

Lys

Gly

Ala

His

50

Glu

Pro

Leu

Phe

Pro

130

Gly

Arg

Gly

Gly

Gly

210

Phe

Gly

Asn

Lys
Gln
35

Gly
Val
Asp
Lys
115
Lys
Thr
Glu
Ile
Glu
195
Phe
Glu
Gly

Asp

Met
275

Gln

20

Asn

Lys

Gly

Glu

Ala

100

Tyr

Ala

Pro

Ile

Tle

180

Gln

Glu

Val

Phe

Tyr

260

Lys

Ile

Leu

Ser

Glu

Leu

85

Ile

Pro

Ala

Ala

165

Glu

Ala

Thr

Leu

Thr

245

Val

Leu

Ala

Arg

Phe

Ala

70

Gln

Ser

Lys

Gly

Leun

150

Met

Thr

Val

Leu

His

230

Lys

Thr

Val

Val Ile Gly

Asp

Asp

55

Val

Gln

Ala

Val

His

135

Phe

Asp

Thr

Leu

Thr

215

Glu

Met

Gly

Leu

Ser

40

Lys

Ala

Ser

Leu

Pro

120

Leu

Val

Trp

Phe

Cys

200

Glu

Met

Arg

Pro

Ala
280

25

Gly

Ala

Lys

Ile

Gly

105

Glu

Val

Ser

Ala

Lys

185

Gly

Ala

Lys

Gln

Arg

265

Asp

100

Tyr

His

Lys

Ala

Tyr

90

Phe

Asp

Arg

His

Lys

170

Glu

Gly

Gly

Leu

Ser

250

Ile

Ile

Gly

Asn

Glu

Asp

75

Glu

Ala

Val

Arg

Gln

155

Gly

Glu

Leu

Tyr

Ile

235

Ile

Ile

Gln

Ser G

Val

Asp

60

Val

Glu

His

Asp

Thr

140

Asn

Tle

Thr

Thr

Ala

220

Val

Ser

Thr

Ser

Ile

45

Gly

Ile

Asp

Gly

Val

125

Tyr

Ala

Gly

Glu

Ala

205

Gly

Asp

Asn

Asp

Gly
285

Gly His
30

Ile Gly

Phe Glu

Met Val

Ile Lys
95

Phe Asn
110

Phe Met

Thr Glu

Ser Gly

Cys Ala
175

Glu Asp
190

Leu Val

Glu Leu

Leu Met

Thr Ala
255

Ala Val
270

Lys Phe

Ala

Val

Thr

Leu
80

Pro

Ile

Val

Gly

His

160

Arg

Leu

Glu

Ala

Tyr

240

Glu

Lys

Ala
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CN 102666866 A 62/236 T
Gln Asp Phe Val Asp Asp Phe Lys Ala Gly Arg Pro Lys Leu Thr Ala
290 295 300
Tyr Arg Glu Ala Ala Lys Asn Leu Glu Ile Glu Lys Ile Gly Ala Glu
305 310 315 320
Leu Arg Lys Ala Met Pro Phe Thr Gln Ser Gly Asp Asp Asp Ala Phe
325 330 335
Lys Ile Tyr Gln
340
210> 61
211> 1041
<212> DNA
213> A#HZEIKE (Staphylococcus hominis)
<400> 61
atgactacaa aaatgtttta tgacaaagat attgatacaa aaccattgga aaacaaaaag 60
attgcagtta ttggctatgg tgcacaaggg catgectcaag cgaataatct tcgegactca 120
ggatttgatg tcatcatggg attgecgccca ggaaaatatt ttgatagtge taaaaaagat 180
gggttcgaag tttactcage tgctgaagca acggcacaag cggattttgt tatgatggaa 240
acccetgacg aattacaage ggcagtttgg gagaaagaag ttgagcctaa ccttaaggea 300
ggttcttaca ttggattttc tcatgggttc aacattgttt atggtttgat taagcccaat 360
gctgatatta atgtcatgat catcgegeca aagggtccag gaaacattga acgtcgeccaa 420
ttcgttgaag gggttgggat tccttetttg tatggtgtic atcaagatcc tacgggtgat 480
acagctgaag tggccaagge ctatgegaaa ggtattggtt caggtcgege aggtatcttg 540
gaaacgactt ttgaagaaga aacaacagaa aacttgtttg gtgaacaggce tgtactttgt 600
ggtggettaa cacaattgat tgaggcagga tttaacacat tggtggaage aggttactca 660
cctgaattgg cttatttcga aacatctcat gaaatgaaga tgattgttga tttgatcttt 720
gaaggtggtt tcgagaagat gagacatgat tgctcaaata cttgtgaata tggtgaaatg 780
ttgaacggac cacgtatcat cactgaagaa tcaaagcaag gaatgcgtga tgttttgaag 840
gatatccaag atggtactta tgctaagaag tggttggecag aatacaattc tggittgaag 900
gatttggaaa agatgcggac agagtataag agcggtttgt acgagcaaac aggtaagaag 960
gttegtgeta tgatgecatg gatttcagat gcagataagt actcgacage agcagatact 1020
gagcaattct cagcagcaaa g 1041
210> 62
211> 347
<212> PRT
213> AEZ¥kE (Staphylococcus hominis)
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[0064]

<400> 62

Met Thr Thr

1

Glu

Gln

Arg

Tyr

65

Thr

Asn

Val

Ala

Val

145

Thr

Ala

Phe

Ala

Tyr

225

Glu

Asn

Ala

Pro

50

Ser

Pro

Leu

Tyr

Pro

130

Gly

Ala

Gly

Gly

Gly

210

Phe

Gly

Lys

Asn

35

Gly

Ala

Asp

Lys

Gly

115

Lys

Ile

Glu

Ile

Glu

195

Phe

Glu

Gly

Lys

Lys

20

Asn

Lys

Ala

Glu

Ala

100

Leu

Gly

Pro

Val

Leu

180

Gln

Asn

Thr

Phe

Met
Ile
Leu
Tyr
Glu
Leu
85

Gly
Ile
Pro
Ser
Ala
165
Glu
Ala
Thr

Ser

Glu
245

Phe Tyr

Ala Val

Arg Asp

Phe Asp
55

Ala Thr
70

Gln Ala

Ser Tyr

Lys Pro

Gly Asn
135

Leu Tyr
150

Lys Ala

Thr Thr

Val Leu

Leu Val
215

His Glu
230

Lys Met

Asp

Ile

Ser

40

Ser

Ala

Ala

Ile

Asn

120

Ile

Gly

Tyr

Phe

Cys

200

Glu

Met

Arg

Lys

Gly

25

Gly

Ala

Gln

Val

Gly

105

Ala

Glu

Val

Ala

Glu

185

Gly

Ala

Lys

His

102

Asp

10

Tyr

Phe

Lys

Ala

Trp

Phe

Asp

Arg

His

Lys

170

Glu

Gly

Gly

Met

Asp
250

Ile

Gly

Asp

Lys

Asp

75

Glu

Ser

Ile

Arg

Gln

1585

Gly

Glu

Leu

Tyr

Ile

235

Cys

Asp

Ala

Val

Asp

60

Phe

Lys

His

Asn

Gln

140

Asp

Ile

Thr

Thr

Ser

220

Val

Ser

Thr

Gln

Ile

45

Gly

Val

Glu

Gly

Val

125

Phe

Pro

Gly

Thr

Gln

205

Pro

Asp

Asn

Lys

Gly

30

Met

Phe

Met

Val

Phe

110

Met

Val

Thr

Ser

Glu

190

Leu

Glu

Leu

Thr

Pro

15

His

Gly

Glu

Met

Glu

95

Asn

Ile

Glu

Gly

Gly

175

Asn

Ile

Leu

Ile

Cys
255

Leu

Ala

Leu

Val

Glu

80

Pro

Ile

Ile

Gly

Asp

160

Arg

Leu

Glu

Ala

Phe

240

Glu



F

5 %

CN 102666866 A 64/236 1
Tyr Gly Glu Met Leu Asn Gly Pro Arg Ile Ile Thr Glu Glu Ser Lys
260 265 270
Gln Gly Met Arg Asp Val Leu Lys Asp Ile Gln Asp Gly Thr Tyr Ala
275 280 285
Lys Lys Trp Leu Ala Glu Tyr Asn Ser Gly Leu Lys Asp Leu Glu Lys
290 295 300
Met Arg Thr Glu Tyr Lys Ser Gly Leu Tyr Glu Gln Thr Gly Lys Lys
305 310 315 320
Val Arg Ala Met Met Pro Trp Ile Ser Asp Ala Asp Lys Tyr Ser Thr
325 330 335
Ala Ala Asp Thr Glu Gln Phe Ser Ala Ala Lys
340 345
<210> 63
211> 1041
<212> DNA
<213>  AHIZEE (Staphylococcus hominis)
<400> 63
atgactacaa aaatgtttta tgacaaagat attgatacaa aaccattgga aaacaaaaag 60
attgcagtta ttggctatgg tgcacaaggg catgctcaag cgaataatct tcgegtctea 120
ggatttgatg tcatcatggg attgcgccca ggaaaatctt ttgatagtgt taaaaaagat 180
gggttcgaag tttactcage tgctgaagca acggcacaag cggatgttgt tatgatggaa 240
acccctgacg aattacaage ggeagtttgg gagaaagaag ttgagcctaa ccttaaggea 300
ggttectgace ttggattttc tcatgggttc aacattgttt atggtttgat taagcccaat 360
gcigatatta atgtcatgat cattgcgeca aagggtccag gaaacattga acgtcgecaa 420
ttcgttgaag ggggtgggat teccttetttg tatggtgtte atcaagatce tacgggtgat 480
acagctgaag tggccaagge ctatgcgaaa ggtattggtt caggttgege aggtatettg 540
gaaacgactt ttgaagaaga aacaacagaa gacttgtttg gtgaacaage tgtactttgt 600
ggtggcttaa cacaattgat tgaggcagga tttaacacat tggtggaagc aggttactca 660
cctgaattgg cttatttcga aacatctcat gaaatgaaga tgattgttga tttgatcttt 720
gaaggtggtt tcgagaagat gagacatgat tgctcaaata cttgtgaata tggtgaaatg 780
ttgaacggac cacgtatcat cactgaagaa tcaaagcaag gaatgcgtga tgttttgaag 840
gatatccaag atggtactta tgctaagaag tggtiggcag aatacaattc tggtttgaag 900
gatttggaaa agatgcggac agagtataag agcggtttgt acgagcaaac aggtaagaag 960
gttcgtgeta tgatgecatg gatttcagat gcagataagt actcgacagce agcagatact 1020
gagcaattct cagcagcaaa g 1041

[0065]
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[0066]

210>
2115
212>
213>

<400>

Met Thr Thr Lys

1

Glu Asn

Gln Ala

Arg Pro
50

Tyr Ser
65

Thr Pro

Asn Leu

Val Tyr

Ala Pro
130

Gly Gly
145

Thr Ala
Ala Gly
Phe Gly
Ala Gly

210

Tyr Phe
225

64
347
PRT

A% ZEjBkE (Staphylococcus hominis)

64

Lys

Asn

35

Gly

Ala

Asp

Lys

Gly

115

Lys

Ile

Glu

Ile

Glu

195

Phe

Glu

Lys Ile
20

Asn Leu

Lys Ser

Ala Glu

Glu Leu
85

Ala Gly
100

Leu Ile

Gly Pro

Pro Ser

Val Ala

165

Leu Glu
180
Gln Ala

Asn Thr

Thr Ser

Ala

Arg

Phe

Ala

70

Gln

Ser

Gly

Leu

150

Lys

Thr

Val

Leu

His
230

Val
Val
Asp
55

Thr
Ala
Asp
Pro
Asn
135
Tyr
Ala
Thr
Leu
Val

215

Glu

Ile

Ser

40

Ser

Ala

Ala

Leu

Asn

120

Ile

Gly

Tyr

Phe

Cys

200

Glu

Met

104

Met Phe Tyr Asp Lys
5

Gly

25

Gly

Val

Gln

Val

Gly

105

Ala

Glu

Val

Ala

Glu

185

Gly

Ala

Lys

Asp Ile Asp

10

Tyr

Phe

Lys

Ala

Trp

90

Phe

Asp

Arg

His

Lys

170

Glu

Gly

Gly

Met

Gly

Asp

Lys

Asp

75

Glu

Ser

Ile

Arg

Gln

155

Gly

Glu

Leu

Tyr

Ile
235

Ala

Val

Asp

60

Val

Lys

His

Asn

Gln

140

Asp

Ile

Thr

Thr

Ser

220

Val

Thr

Gln

Ile

45

Gly

Val

Glu

Gly

Val

125

Phe

Pro

Gly

Thr

Gln

205

Pro

Asp

Lys

Gly

30

Met

Phe

Met

Val

Phe

110

Met

Val

Thr

Ser

Glu

190

Leu

Glu

Leu

Pro

15

His

Gly

Glu

Met

Glu

95

Asn

Ile

Glu

Gly

Gly

175

Asp

Ile

Leu

Ile

Leu

Ala

Leu

Val

Glu

80

Pro

Ile

Ile

Gly

Asp

160

Cys

Leu

Glu

Ala

Phe
240



CN 102666866 A F %5 3% 66/236 7T
Glu Gly Gly Phe Glu Lys Met Arg His Asp Cys Ser Asn Thr Cys Glu
245 250 255
Tyr Gly Glu Met Leu Asn Gly Pro Arg Ile Ile Thr Glu Glu Ser Lys
260 265 270
Gln Gly Met Arg Asp Val Leu Lys Asp Ile Gln Asp Gly Thr Tyr Ala
275 280 285
Lys Lys Trp Leu Ala Glu Tyr Asn Ser Gly Leu Lys Asp Leu Glu Lys
290 295 300
Met Arg Thr Glu Tyr Lys Ser Gly Leu Tyr Glu Gln Thr Gly Lys Lys
305 310 315 320
Val Arg Ala Met Met Pro Trp Ile Ser Asp Ala Asp Lys Tyr Ser Thr
325 330 335
Ala Ala Asp Thr Glu Gln Phe Ser Ala Ala Lys
340 345
<210> 65
<211> 1038
<212> DNA
213> 4EAFFHE (Lactococcus hrevis)
<400> 65
atgagtgtag aaatgttgta tgacaaggat gttaccacca attatcttca aggaaagaaa 60
attgetttta tcggttatgg atctcaagge catgcccaag ctaacaactt aagagattca 120
ggttatgacg ttatcgttgg tgttcgececa ggacaatcat ttgaaaatge caaaatcgat 180
ggattcgatg tttacacacc agccgaageca getcgtegtg cagactggat tcaaatgtta 240
acgectgatg aagttatggg tgatgtttat aaaaatgaaa ttgcacctaa ccttgaggaa 300
ggcaatgtat taggcttttc acatggettc aacattcatt ataaagaaat cgtaccacca 360
gcaaacgttg atgttgttat gatggcacct aaaggcccag gtaatctttg tcgtcgtaca 420
tacgttgaag getccggtgt tccagecatta tatggttatt tccaagacta ttcaggecat 480
gcecgaagatt tatccaagga attcgccaaa ggaaatggtg cagcacgtge cggactattg 540
aagacaacct tcaaagaaga aactgaagaa gatttgtttg gtgagcaaaa cgtccttatg 600
ggtggtgtta ccgegetcat tgaaaccggt tatgaagtct taaccgaage aggatactca 660
ccacagttgg catactttga agtagatcat gaaatgaaat tgatctgtga ccttatctac 720
gaaggtggegt tcaacaagat gtatgctgac tgctcgaaca cttctgaata tggttcatat 780
gtagttggtc caaaggtcgt tggtaaggaa tccaagcaag ctatgaaaga cgctttgaag 840
cggattcaag acggttcatt tgctaaagaa ttcatggatg actaccgtaa cggcticaag 900

[0067]
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aagctttaca agatgcgtga acgttcaget aactcacttc tttcacgtgt tggtgetgat

cttcgtgatc acatgtcatt tgttggtgaa gccgacaagt acagtacacc tactgaagaa

aaagcagaag ctgaaaag

<210>

<211

>

212>
213>

<400>

66
346
PRT

4559 7F 8 (Lactococcus brevis)

66

Met Ser Val Glu

1

Gln
Gln
Arg
Tyr
65

Thr
Asn
His
Ala
Ser
145
Ala

Ala

Phe

[0068]

Gly

Ala

Pro

50

Thr

Pro

Leu

Tyr

Pro

130

Gly

Glu

Gly

Gly

Lys

Asn

35

Gly

Pro

Asp

Glu

Lys

115

Lys

Val

Asp

Leu

Glu
195

Lys

20

Asn

Gln

Ala

Glu

Glu

100

Glu

Gly

Pro

Leu

Leu

180

Gln

Met

Ile

Leu

Ser

Glu

Val

85

Gly

Ile

Pro

Ala

Ser

165

Lys

Asn

Leu

Ala

Arg

Phe

Ala

70

Met

Asn

Val

Gly

Leu

150

Lys

Thr

Val

Tyr

Phe

Asp

Glu

55

Ala

Gly

Val

Pro

Asn

135

Glu

Thr

Leu

Asp

Ile

Ser

Asn

Arg

Asp

Leu

Pro

120

Leu

Gly

Phe

Phe

Met
200

Lys Asp
10

Gly Tyr
25

Gly Tyr

Ala Lys

Arg Ala

Val Tyr
90

Gly Phe
105

Ala Asn

Cys Arg

Tyr Phe

Ala Lys
170

Lys Glu
185

Gly Gly

Val

Gly

Asp

Ile

Asp

75

Lys

Ser

Val

Arg

Gln

155

Gly

Glu

Val

106

Thr

Ser

Val

Asp

60

Trp

Asn

His

Asp

Thr

140

Asp

Asn

Thr

Thr

Thr

Gln

Ile

45

Gly

Ile

Glu

Gly

Val

125

Tyr

Tyr

Gly

Glu

Ala
205

Asn

Gly

30

Val

Phe

Gln

Ile

Phe

110

Val

Val

Ser

Ala

Glu

190

Leu

Tyr

15

His

Gly

Asp

Met

Ala

95

Asn

Met

Glu

Gly

Ala

175

Asp

Ile

Leu

Ala

Val

Val

Leu

80

Pro

Ile

Met

Gly

His

160

Arg

Leu

Glu
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Thr Gly
210

Tyr Phe

225

Glu Gly

Tyr Gly
Gln Ala

Glu
290

Lys

Met

. Arg
305

Leu Arg

Pro Thr

<210>
Q1
212>
213>

<400>

atggcagtta caatgtatta tgaagatgat

attgcag

Tyr

Glu

Gly

Ser

Met

275

Phe

Glu

Asp

Glu

67
1020
DNA

Glu

Val

Phe

Tyr

260

Met

Arg

His

Glu
340

Val

Asp

Asn

245

Val

Asp

Asp

Ser

Met

325

Lys

Leu

His

230

Lys

Val

Ala

Asp

Ala

310

Ser

Ala

Thr Glu
215

Glu Met

Met Tyr

Gly Pro

Leu Lys
280

Tyr Arg

295

Asn Ser

Phe Val

Glu Ala

Ala Gly Tyr

Ile
235

Lys Leu

Ala Asp

250

Cys

Lys Val Val

265

Arg Ile Gln

Asn Gly Phe

Ser
319

Leu Leu

Glu
330

Gly Ala

Glu Lys
345

AFAIKE (Lactococcus lactis)

67

taa

ggtcacaacg

ggctttgaaa

gcaccagatg

ggttcagcac

gaagacgttg

tatactgaag

gcgegtgaaa

gaaacaactt

ggaggtttga

ggcgaattigg

[0069]

tcggttatgg
ttatcattgg
catttgaagt
aacttcaaca
ttggttttge
acgtctttat
gttttggtac
tcgcaatgga
ttaaagaaga
cagcacttgt

cttactttga

ttcacaagga
tgtgecgececac
aggagaagca
atccatttat
tcacggattt
ggttgegecet
accagectttg
ttgggccaaa
aacagaagaa
tgaagceggt

agttttgcac

gtagaagtat
catgctcacg
ggaaaatctt
gtagctaaag
gaagaggaca
aatatccatt
aaggctccag
tttgtttcac
ggaattggtt
gatttgtttg
tttgaaacac

gaaatgaaat

107

Ser Pro Gln

220

Cys Asp Leu

Ser Asn Thr

Gly Glu
270

Lys

Asp Ser

Lys Lys Leu

300

Arg Val Gly

Asp Lys Tyr

cagcacttgc
cacagaattt
ttgataaagc
ctgatgttat
tcaaaccaaa
ttggetatat
gtcaccttgt
accaaaatgc
gtgctcgagt
gagaacaagc
tgacagaagc

tgattgttga

Leu Ala

Ile Tyr

240

Ser Glu

255

Ser Lys

Phe Ala

Tyr Lys

Ala Asp

32

Ser Thr

335

tggaaagcaa
gcgtgattet
aaaagaagat
tatggttttg
cttgaaagca
taaagtacca
ccgteggact
aagtggtcat
gggaattatt
tgttctatgt
tggatacgct

cctcatgtat

60
120
180
240
300
360
420
480
540
600
660
720
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gaaggtggtt ttactaaaat gcgtcaatcce atctcaaata ctgetgagtt tggcegattat 780
gtgactggtc cacggattat tactgacgaa gttaaaaaga atatgaagct tgttttgget 840
gatattcaat ctggaaaatt tgctcaagat ttcgttgatg acttcaaagc ggggegteca 900
aaattaatag cctatcgega agctgcaaaa aatcttgaaa ttgaaaaaat tggggcagag 960
ctacgtcaag caatgccatt cacacaatct ggtgatgacg atgcctttaa aatctatcag 1020
<210> 68

211> 340

<212> PRT

213> HABABKE (Lactococcus lactis)

<400> 68

Met Ala Val Thr Met Tyr Tyr Glu Asp Asp Val Glu Val Ser Ala Leu
1 5 10 15

Ala Gly Lys Gln Ile Ala Val Ile Gly Tyr Gly Ser Gln Gly His Ala
20 25 30

His Ala Gln Asn Leu Arg Asp Ser Gly His Asn Val Ile Ile Gly Val
35 40 45

Arg His Gly Lys Ser Phe Asp Lys Ala Lys Glu Asp Gly Phe Glu Thr
50 55 60

Phe Glu Val Gly Glu Ala Val Ala Lys Ala Asp Val Ile Met Val Leu
65 70 75 80

Ala Pro Asp Glu Leu Gln Gln Ser Ile Tyr Glu Glu Asp Ile Lys Pro
85 90 95

Asn Leu Lys Ala Gly Ser Ala Leu Gly Phe Ala His Gly Phe Asn Ile
100 105 110

His Phe Gly Tyr Ile Lys Val Pro Glu Asp Val Asp Val Phe Met Val
115 120 125

Ala Pro Lys Ala Pro Gly His Leu Val Arg Arg Thr Tyr Thr Glu Gly
130 135 140

Phe Gly Thr Pro Ala Leu Phe Val Ser His Glun Asn Ala Ser Gly His
145 150 155 160

Ala Arg Glu Ile Ala Met Asp Trp Ala Lys Gly Ile Gly Cys Ala Arg
165 170 175

Val Gly Ile Ile Glu Thr Thr Phe Lys Glu Glu Thr Glu Glu Asp Leu
180 185 190

[0070]
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Phe Gly Glu

195

Ala Gly Phe

210

Tyr Phe Glu

225

Glu Gly Gly

Phe Gly Asp

Met
275

Lys Asn

Gln Asp Phe

290

Tyr Glu

yr Arg
305

Leu Arg Gln

Lys Ile Tyr

69
1716
DNA

<210>
211>
212>
213>

<400> 69

Gln
Glu Thr

Val Leu

Ala Val

Leu

His

Leu Cys

200

Thr
215

Glu

Glu Met

230

Phe Thr

245

Tyr Val

260

Lys Leu

Val

Asp

Ala Ala

Lys

Thr

Val

Asp

Lys

Met Arg

Gly Pro

Gly

Ala

Lys

Gln

Arg

Gly Leu
Gly

Tyr

Ile
235

Leu

Ser Ile

250

Ile Ile

265

Ala
280

Leu

Phe
295

Lys

Asn Leu

310

Ala Met

325

Gln
340

Pro

Phe Thr

atgttgacaa aagcaacaaa agaacaaaaa

gttgttgatt
attgatgegg
gaacaaaacg
gtgttagtca
actgaaggag
cggacacatc
gaagttcaag
gcagggeagg

aatacgaaaa

[0071]

gcttagtgga
tatttgacge
cagcattcat
catcaggacc
accctgtegt
aatctttgga
atgtaaaaaa
ctggggecge

acgtgegtge

gcaaggtgtce
tttacaagat
ggcccaagcea
gggtgeectet
tgegettget
taatgcggeg
tataccggaa
ttttgtgage

tgttgcageg

Asp

Ala

Glu

Gln

Ile Gln

Gly Arg

Ile Glu

315

Ser
330

M E ZEHAFE (Bacillus subtilis)

tceccttgtga
acacatgtat
aaaggacctg
gtcggeegtt
aacttggcaa
ggaaacgtga
ctattccagce
gctgttacaa
tttccgecaag

ccaaaactcg

109

Thr Ala

205

Leu

Ala
220

Gly Glu

Val Asp Leu

Ser Asn Thr

Thr Glu

270

Asp

Ser Gly

285

Lys

Pro Lys Leu

300

Lys Ile Gly

Asp Asp Asp

aaaacagagg
ttggeattee
aaattatcgt
taactggaaa
caggcctget
tccgtgecaga
cgattacaaa
atgcatttag
atgttgtgaa

gtcctgecage

Val Glu

Leu Ala

Met Tyr

240

Ala
255

Glu

Val Lys

Phe Ala

Ile Ala

Ala Glu

320

Ala
335

Phe

ggeggagett
aggtgcaaaa
tgcecggeac
accgggagtc
gacagcgaac
tcgtttaaaa
atacagtgta
gatagcgtca
tgaagtcaca

agatgatgca

60
120
180
240
300
360
420
480
540
600
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atcagtgcgg ccatagcaaa aatccaaaca gcaaaacttc ctgtcgtttt ggtcggcatg 660
aaaggcggaa gaccggaage aattaaageg gttcgcaage ttttgaaaaa ggttcagett 720
ccatttgttg aaacatatca agctgeecggt accctttcta gagatttaga ggatcaatat 780
tttggecegta tcggtttgtt ccgecaaccag cctggegatt tactgetaga geaggecagat 840
gttgttctga cgatcggeta tgacccgatt gaatatgatc cgaaattctg gaatatcaat 900
ggagaccgga caattatcca tttagacgag attatcgetg acattgatca tgcttaccag 960
cctgatcttg aattgatcgg tgacattccg tccacgatca atcatatcga acacgatget 1020
gtganagtgg aatttgcaga gcgtgagcag aaaatccttt ctgattitaaa acaatatatg 1080
catgaaggtg agcaggtgee tgecagattgg aaatcagaca gagegeacce tcttgaaate 1140
gttaaagagt tgcgtaatge agtcgatgat catgttacag taacttgega tatcggttcg 1200
cacgecattt ggatgtcacg ttatttccge agctacgage cgttaacatt aatgatcagt 1260
aacggtatge aaacactcgg cgttgegett cctigggeaa tcggegettc attggtgaaa 1320
ccgggagaaa aagtggtttc tgtctctggt gacggeggtt tcttattctc agcaatggaa 1380
ttagagacag cagttcgact aaaagcacca attgtacaca ttgtatggaa cgacagcaca 1440
tatgacatgg ttgcattcca gcaattgaaa aaatataacc gtacatctge ggtcgatite 1500
ggaaatatcg atatcgtgaa atatgcggaa agcttcggag caactggett gegegtagaa 1560
tcaccagacc agctggecaga tgttctgegt caaggecatga acgctgaagg tcctgteate 1620
atcgatgtce cggttgacta cagtgataac attaatttag caagtgacaa gcttccgaaa 1680
gaattcgggg aactcatgaa aacgaaagct ctctag 1716
210> 70
211> 971
212> PRT
213> AEEFHMFE (Bacillus subtilis)

[0072]

<400> 70

Met Leu Thr Lys Ala Thr Lys Glu Gln Lys Ser
1 5 10

Gly Ala Glu Leu Val Val Asp Cys Leu Val Glu
20 25

Val Phe Gly Ile Pro Gly Ala Lys Ile Asp Ala
35 40

Tle Ile Val Ala Arg

Gln Asp Lys Gly Pro Glu
50 55

Ala Phe Met Ala Gln Ala Val Gly Arg Leu Thr
65 70 75

110

Leu Val Lys Asn Arg
15

Gln Gly Val Thr His
30

Val Phe Asp Ala Leu
45

His Glu Gln Asn Ala
60

Gly Lys Pro Gly Val
80
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[0073]

Val
Leu
Val
Ala
Val
145
Ala
Asn
Leu
Gln
Pro
225
Pro
Glu
Asp
Pro
Ile
305

Pro

Glu

Leu

Thr

Ile

Ala

130

Lys

Gly

Glu

Gly

Thr

210

Glu

Phe

Asp

Leu

Ile

290

Ile

Asp

His

Val

Ala

Arg

115

Leu

Asn

Gln

Val

Pro

195

Ala

Ala

Val

Gln

Leu

275

Glu

His

Leu

Asp

Thr

Asn

100

Ala

Phe

Ile

Ala

Thr

180

Ala

Lys

Ile

Glu

Tyr

260

Leu

Tyr

Leu

Glu

Ala
340

Ser

Thr

Asp

Gln

Pro

Gly

165

Asn

Ala

Leu

Lys

Thr

245

Phe

Glu

Asp

Asp

Leu

325

Val

Gly Pro Gly Ala

Glu Gly

Arg Leu

Pro Ile
135

Glu Ala
150

Ala Ala

Thr Lys

Asp Asp

Pro Val
2156

Ala Val
230

Tyr Gln

Gly Arg

Gln Ala

Pro Lys

295

Glu Ile
310

Ile Gly

Lys Val

Asp

Lys

120

Thr

Val

Phe

Asn

Ala

200

Val

Arg

Ala

Ile

Asp

280

Phe

Ile

Asp

Glu

Pro

105

Arg

Lys

Thr

Val

Val

185

Ile

Leu

Lys

Ala

Trp

Ala

Ile

Phe
345

111

Ser

90

Val

Thr

Tyr

Asn

Ser

170

Arg

Ser

Val

Leu

Gly

250

Leu

Val

Asn

Asp

Pro

330

Ala

Asn

Val

His

Ser

Ala

155

Phe

Ala

Ala

Gly

Leu

235

Thr

Phe

Leu

Tle

Ile

315

Ser

Glu

Leu
Ala
Gln
Val
140
Phe
Pro
Val
Ala
Met
220
Lys
Leu
Arg
Thr
Asn
300
Asp

Thr

Arg

Ala

Leu

Ser

125

Glu

Arg

Gln

Ala

Ile

205

Lys

Lys

Ser

Asn

Ile

285

Gly

His

Ile

Glu

Thr

Ala

110

Leu

Val

Ile

Asp

Ala

190

Ala

Gly

Val

Arg

Gln

270

Gly

Asp

Ala

Asn

Gln
350

Gly
95

Gly
Asp
Gln
Ala
Val
175
Pro
Lys
Gly
Gln
Asp
255
Pro
Tyr
Arg
Tyr
His
335

Lys

Leu

Asn

Asn

Asp

Ser

160

Val

Lys

Ile

Arg

Leu

240

Leu

Gly

Asp

Thr

Gln

320

Ile

Ile
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[0074]

Leu Ser Asp

Asp

Arg

His

Leu

Ala

Val
465
Tyr
Ala
Gly

Leu

Val
545

Glu

Trp

370

Asn

Ala

Met

Tle

Gly

450

Arg

Asp

Val

Ala

Arg

530

Asp

Phe

<210>
211>
212>
213>

220>
223>

355

Lys

Ala

Ile

Ile

Gly

435

Asp

Leu

Met

Asp

Thr

515

Gln

Tyr

Gly

71
1713
DNA

Leu

Ser

Val

Trp

Ser

420

Ala

Gly

Lys

Val

Phe

500

Gly

Gly

Ser

Glu

ANIFFFI

Asp

Asp

Met

405

Asn

Ser

Gly

Ala

Ala

485

Gly

Leu

Met

Asp

Leu
565

Gln

Arg

Asp

390

Ser

Gly

Leu

Phe

Pro

470

Phe

Asn

Arg

Asn

Asn

550

Met

Tyr

Ala

375

His

Arg

Met

Val

Leu

455

Ile

Gln

Ile

Val

Ala

535

Ile

Lys

Met

360

His

Val

Tyr

Gln

Lys

440

Phe

Val

Gln

Asp

Glu

520

Glu

Asn

Thr

His

Pro

Thr

Phe

Thr

425

Pro

Ser

His

Leu

Ile

505

Ser

Gly

Leu

Lys

Glu

Leu

Val

Arg

410

Leu

Gly

Ala

Ile

Lys

490

Val

Pro

Pro

Ala

Ala
570

Gly

Glu

Thr

395

Ser

Gly

Glu

Met

Val

475

Lys

Lys

Asp

Val

Ser

555

Leu

Glu

Ile

380

Cys

Tyr

Val

Glu

460

Trp

Tyr

Tyr

Gln

Ile

540

Asp

Gln

365

Val

Asp

Glu

Ala

Val

445

Leu

Asn

Asn

Ala

Leu

525

Ile

Lys

Val

Lys

Ile

Pro

Leu

430

Val

Glu

Asp

Arg

Glu

510

Ala

Asp

Leu

Pro

Glu

Gly

Leu

415

Pro

Ser

Thr

Ser

Thr

495

Ser

Asp

Val

Pro

Ala

Leu

Ser

400

Thr

Trp

Val

Ala

Thr

480

Ser

Phe

Val

Pro

Lys
560

G FRALLLZEE M AT H (Lactobacillus plantarum) FRiEH) X
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400> 71
atgttgacca aggctaccaa agaacaaaag agtttagtca aaaaccgtgg tgctgaatta 60
gtegtggatt gtttggttga acaaggtgtg acgecatgttit ttggtaticc aggagctaaa 120
attgatgceg tttttgatge gttacaagat aagggtccag aaattattgt ggcacgtcat 180
gaacaanatg cagcgtttat ggctcaagea gttggtcggt tgactggecaa accaggtgtg 240
gttttagtga cgtcaggtcc aggtgegagt aatttagega ctggettgtt aacggcgaat 300
actgaaggtg atccagtcgt tgctttggea ggcaatgtca ttcgtgecga tecgtitaaag 360
cggacccatc agagtttgga taatgcagec ttgtttcaac cgattacgaa atattcagtt 420
gaagtccaag atgtcaagaa tattccagaa gcggttacga atgegtticg tattgcatca 480
getggecaag caggegeage gtttgtgagt titccacaag atgtcgtgaa tgaagttact 540
aacaccaaga atgtccgtge agtcgcaget ccaaagttag gtccagcage tgacgatgec 600
aptagtgcag ctattgccaa aattcagact gcaaaattgc cggttglgtit agttggcatg 660
aaaggtggtc gtccagaage cattaaageg gttcgtaagt tattgaaaaa ggltcaatta 720
ccatttgttg aaacgtatca agctgcaggt acgttaagtc gtgacttaga agatcaatat 780
tttggtcgga ttggtttgtt tcgtaatcaa ccaggtgatt tgttattaga acaagctgat 840
gtggttttaa ctattggeta tgatccgatt gaatatgatc caaagttttg gaatattaat 9200
ggtgatcgta ccatcattca tttggatgaa atcattgctg atattgatca cgcttatcaa 960
ccggallilgg aattaattgg tgacattcca agtacgatta atcacattga acatgatget 1020
gtgaaggilyg agtttgegga acgggaacag aaaattttat cagatttgaa gcaatatatg 1080
catgaaggtg aacaagtgcc agcagattgg aagtcagatc gggeccatcee attagaaatt 1140
gttaaagaat tacggaatgc agtggacgal catgtgaccg tgacttgtga tattggtagt 1200
catgctattt ggatgagtcg ttactttcgg tcatatgaac cgttaacttt aatgatttca 1260
aacggtatge aaactttagg tgttgecttg ccatgggeca ttggtgegte attggteaaa 1320
ccaggtgaaa aggtcgtgte agtcagtgga gatggtgget tcttattcag tgctatggaa 1380
ttagaaaccg ctgtgeggtt gaaggcaccg attgtgeata ttgtgtggaa cgatagtact 1440
tatgatatgg tcgcatttca acagttgaag aaatataatc giacctcagc agtggatttt 1500
ggtaatatcg atattgtcaa gtatgccgaa agttttggtg ccaccggttt gegtgtegaa 1560
tcaccagatc aattagctga tgtcttgegt caaggtatga atgcggaagg cccagttatt 1620
attgatgtge cagttgatta cagtgataac attaatttag ctagtgataa gttgccgaaa 1680
gaatttggtg aattaatgaa gacgaaagcg tta 1713
210> 72
211> 1680
{212> DNA
213> MRTEHKBE (K. pneumonia) e
400> 72

74
[0075]

113



400> 73

Met Asp Lys Gln Tyr Pro Val Arg Gln
1 5

[0076]

10

114

Trp Ala His Gly Ala Asp Leu

15

CN 102666866 A F 3l % 75/236 Tt
atggacaaac agtatccggt acgccagtgg gegeacggeg ccgatetegt cgtcagtcag 60
ctggaagete agggagtacg ccaggtgttc ggecatccceg gegecaaaat cgacaaggtce 120
tttgattcac tgctggattc ctccaticge attattccgg tacgccacga agccaacgcec 180
gcatttatgg ccgeegeegt cggacgeatt accggcaaag cgggegtgge getggteace 240
tccggtecgg getgtteccaa cctgatcace ggeatggeca ccgegaacag cgaaggegac 300
ccggtggtgg ccotgggegg cgeggtaaaa cgegeecgata aagcgaagea ggtecaccag 360
agtatggata cggtggegat gttcageccg gtcaccaaat acgccatcga ggtgacggeg 420
ceggatgege tggeggaagt ggtctccaac gecttcecgeg ccgecgagea gEgCCcgEccy 480
ggeagegegt tcgttagect gecgeaggat gtggtegatg geceggteag cggeaaagtg 540
ctgeecggeca geggggeeee geagatggge goCgegecgy atgatgccat cgaccaggtg 600
gcgaagctta tcgeccagge gaagaacceg atcttcetge teggectgat ggecagecag 660
ccggaaaaca gcaaggeget gcgccgtttg ctggagacca gccatattcc agtcaccagc 720
acctatcagg ccgccggage ggtgaatcag gataacttct ctegeticge cggeeggett 780
gggetgttta acaaccagge cggggaccgt cigetgeage tcgecgacct ggtgatetge 840
atcggctaca geceggtgga atacgaaccg gegatgtgga acageggeaa cgcgacgetg 900
gtgeacatcg acgtgetgee cgectatgaa gagegecaact acaccccgga tgtegagelg 960
glgggegata tcgecggeac tctcaacaag ctggegeaaa atatcgatca teggetggte 1020
cteteecege aggeggegga gatccteege gaccgecage accagegega getgetggac 1080
cgecgeggeg cgeageteaa ccagtttgee ctgeatecee tgegeategt tcgegeeatg 1140
caggatatcg tcaacagcga cgtcacgttg accgtggaca tgggeagett ccatatctgg 1200
attgceeget acctgtacac gttccgegee cgtcaggtga tgatctccaa cggecageag 1260
accatgggeg tcgecctgee ctgggetate ggegeetgge tggtcaatcc tgagcgcaaa 1320
gtggtcteeg tetecggega cggeggette ctgeagtega geatggaget ggagaccgcec 1380
gtccgectga aageccaacgt getgeatctt atctgggtcg ataacggeta caacatggte 1440
gctatccagg aagagaaaaa atatcagege ctgtecggeg tcgagtitgg gecgatggat 1500
tttaaagcct atgeccgaatc cttcggegeg aaagggtttg ccgtggaaag cgecgaggesg 1560
ctggageega ccctgegege ggegatggac gtcgacggee cggeggtagt ggecateccg 1620
gtggattatc gegataacce getgetgatg ggccagetge atctgagica gattctgtaa 1680
<Z210> 73
211> 559
{212> PRT
<213> iR HEHEBKHE (K pneumonia) e
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[0077]

Val Val Ser

Pro
Ile
Ala
65

Ser

Asp
Ser
Ala
145
Gly

Ser

Pro

Lys
225

Thr

Ala

Gly
Arg
50

Ala

Gly

- Glu

Lys

Pro

130

Glu

Ser

Gly

Asp

Pro

21

Ala

Tyr

Gly

Ala

35

Ile

Val

Pro

Gly

Ala |

115

Val

Val

Ala

Lys

Asp

195

Ile

Leu

Gln

Arg

Gln

20

Lys

Ile

Gly

Gly

Asp

100

Lys

Thr

Val

Phe

Val

180

Ala

Phe

Arg

Ala

Val
260

Leu

Ile

Pro

Arg

Cys

85

Pro

Gln

Lys

Ser

Val

165

Leu

Ile

Leu

Arg

Ala

245

Gly

Glu

Asp

Val

Ile

70

Ser

Val

Val

Tyr

Asn

15

Ser

Pro

Asp

Leu

Leu

230

Gly

Leu

Ala Gln

Lys Val
40

Arg His
55

Thr Gly

Asn Leu

Val Ala

His Gln
120

Ala Tle
135

Ala Phe

Leu Pro

Ala Ser

Gln Val

200

Gly Leu
215
Leu Glu

Ala Val

Phe Asn

Gly

25

Phe

Glu

Lys

Ile

Leu

105

Ser

Glu

Arg

Gln

Gly

185

Ala

Met

Thr

Asn

Asn
265

Val

Asp

Ala

Ala

Thr

90

Gly

Met

Val

Ala

Asp

170

Ala

Lys

Ala

Ser

Gln

250

Gln

115

Arg

Ser

Asn

Gly

75

Gly

Gly

Asp

Thr

Ala

155

Val

Pro

Leu

Ser

His

235

Asp

Ala

Gln

Leu

Ala

60

Val

Met

Ala

Thr

Ala

140

Glu

Val

Gln

Ile

Gln

220

Ile

Asn

Gly

Val

Leu

45

Ala

Ala

Ala

Val

Val

1256

Pro

Gln

Asp

Met

Ala

205

Pro

Pro

Phe

Asp

Phe

30

Asp

Phe

Leu

Thr

Lys

110

Ala

Asp

Gly

Gly

Gly

190

Gln

Glu

Val

Ser

Arg
270

Gly

Ser

Met

Val

Ala

95

Arg

Met

Ala

Arg

Pro

175

Ala

Ala

Asn

Thr

Arg

255

Leu

Ile

Ser

Ala

Thr

80

Asn

Ala

Phe

Leu

Pro

160

Val

Ala

Lys

Ser

Ser

240

Phe

Leu



CN 102666866 A

F

¢l

=

77/236 11

[0078]

Gln

Glu

Val

305

Val

His

Gln

Phe

Asn

385

Ile

Asn

Trp

Gly

Ala

485

Gly

Phe

Met

Leu Ala
275

Pro Ala
290

Leu Pro

Gly Asp

Arg Leu

His Gln
355

Ala Leu
370

Ser Asp

Ala Arg

Gly Gln

Leu Val
435

Phe Leu
450

Asn Val

. I[le Gln

Pro Met

Ala Val
515

Asp Val
530

Asp
Met
Ala
Tle
Val
340
Arg
His
Val
Tyr
Gln
420
Asn
Gln
Leu
Glu
Asp
500
Glu

Asp

Leu

Trp

Tyr

Ala

325

Leu

Glu

Pro

Thr

Leu

405

Thr

Pro

Ser

His

Glu

485

Phe

Ser

Gly

Val

Asn

Glu

310

Gly

Ser

Leu

Leu

Leu

390

Tyr

Met

Glu

Ser

Leu

470

Lys

Lys

Ala

Pro

Ile

Ser

295

Glu

Thr

Pro

Leu

375

Thr

Thr

Gly

Arg

Met,

455

Ile

Lys

Ala

Glu

Ala
535

Cys
280
Gly
Arg
Leu
Gln
Asp
360
Ile
Val
Phe
Val
Lys
440
Glu
Trp
Tyr
Tyr
Ala

520

Val

Ile

Asn

Asn

Asn

Ala

345

Arg

Val

Asp

Arg

Ala

425

Val

Leu

Val

Gln

Ala

505

Leu

Val

Gly Tyr Ser

Ala

Tyr

Lys

330

Ala

Arg

Arg

Met

Ala

410

Leu

Val

Glu

Asp

Arg

490

Glu

Glu

Ala

116

Thr

Thr

315

Leu

Glu

Gly

Ala

Gly

395

Arg

Pro

Ser

Thr

Asn

475

Leu

Ser

Pro

Ile

Leu
300
Pro
Ala
Ile
Ala
Met
380
Ser
Gln
Trp
Val
Ala
460
Gly
Ser
Phe

Thr

Pro
540

Pro

285

Val

Asp

Gln

Leu

Gln

365

Gln

Phe

Val

Ala

Ser

445

Val

Tyr

Gly

Gly

Leu

525

Val

Val

His

Val

Asn

Arg

350

Leun

Asp

His

Met

Ile

430

Gly

Arg

Asn

Val

Ala

510

Arg

Asp

Glu

Ile

Glu

Ile

335

Asp

Asn

Ile

Ile

Tle

415

Gly

Asp

Leu

Met

Glu

495

Lys

Ala

Tyr

Tyr

Asp

Leu

320

Asp

Arg

Gln

Val

Trp

400

Ser

Ala

Gly

Lys

Val

480

Phe

Gly

Ala

Arg
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Asp Asn Pro Leu Leu Met Gly Gln Leu His Leu Ser Gln Ile Leu
545 550 555
210> 74
211> 1665
<212> DNA
213> FLEEHIRE (Lactococcus lactis)
400> 74
atgtctgaga aacaatttgg ggcgaacttg gttgtcgata gtitgattaa ccataaagtg 60
aagtatgtat ttgggattcc aggagcaaaa attgaccggg tttttgattt attagaaaat 120
gaagaaggcec ctcaaatggt cgtgactcgt catgagcaag gagctgettt catggetcaa 180
getgteggte gtttaactgg cgaacctggt gtagtagttg ttacgagtgg gectggtgta 240
tcaaaccttg cgactccget tttgaccgeg acatcagaag gtgatgetat titggetate 300
ggtggacaag ttaaacgaag tgaccgtctt aaacgtgecge accaatcaat ggataatget 360
ggaatgatge aatcagcaac aaaatattca gcagaagttc ttgaccctaa tacactttct 420
gaatcaattg ccaacgctta tcgtattgea aaatcaggac atccaggtge aactttctta 480
tcaatcccce aagatgtaac ggatgecgaa gtatcaatca aagccattca accactttca 540
gaccctaaaa tggggaatge ctctattgat gacattaatt atttagcaca agcaattaaa 600
aatgctgtat tgccagtaat tttggttgga getggtgett cagatgetaa agtcgettea 660
tccttgegta atctattgac tcatgttaat attcctgteg ttgaaacatt ccaaggtgca 720
ggggttattt cacatgattt agaacatact ttttatggac gtatcggtcet tticcgcaat 780
caaccaggeg atatgcttct gaaacgttct gaccttgtta ttgetgttgg ttatgaccca 840
attgaatatg aagctcgtaa ctggaatgca gaaattgata gtcgaattat cgttattgat 900
aatgccattg ctgaaattga tacttactac caaccagagc gtgaattaat tggtgatatc 960
gcagcaacat tggataatct tttaccaget gttcgtgget acaaaattcc aaaaggaaca 1020
aaagattatc tcgatggect tcatgaagtt gctgagcaac acgaatttga tactgaaaat 1080
actgaagaag gtagaatgca ccctcttgat ttggtcageca ctttccaaga aatcgtcaag 1140
gatgatgaaa cagtaaccgt tgacgtaggt tcactctaca tttggatggec acgtcatttc 1200
aaatcatacg aaccacgtca tctcctcttc tcaaacggaa tgcaaacact cggagttgeca 1260
cttcettggg caattacage cgecattgttg cgeccaggta aaaaagttta ttcacactct 1320
ggtgatggag gettcetttt cacagggeaa gaattggaaa cagetgtacg tttgaatctt 1380
ccaatcgttc aaattatctg gaatgacgge cattatgata tggttaaatt ccaagaagaa 1440
atgaaatatg gtcgttcage agecgttgat tttggctatg ttgattacgt aaaatatget 1500
gaagcaatga gagcaaaagg ttaccgtgea cacagcaaag aagaacttge tgaaattcte 1560
aaatcaatcc cagatactac tggaccggtg gtaattgacg ttcctttgga ctattctgat 1620

[0079]

117
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[0080]

aacattaaat tagcagaaaa attattgcct gaagagtttt attga

<210> 75
211> 554

212>
213>

400> 75

Met Ser Glu Lys
1

Asn
Arg
Thr
Leu
65

Ser
Ile
Ala
Tyr
Asn
145
Ser
Gln

Asn

Val

His Lys

Val Phe

Arg His
50

Thr Gly

Asn Leu

Leu Ala

His Gln
115

Ser Ala
130

Ala Tyr

Ile Pro

Pro Leu

Tyr Leu

195

Gly Ala
210

Val

20

Asp

Glu

Glu

Ala

Ile

100

Ser

Glu

Arg

Gln

Ser
180

Leu

Gln

Pro

Thr

85

Gly

Met

Val

Ile

Asp
165

Ala Gln

Gly

Ala

Phe Gly Ala Asn

Tyr

Leu

Gly

Gly

70

Pro

Gly

Asp

Leu

Ala

150

Val

Pro

Ala

Ser

Val

Glu

Ala

55

Val

Leu

Gln

Asn

Asp

135

Lys

Thr

Lys

Ile

Asp
215

Phe

Asn

40

Ala

Val

Leu

Val

Ala

120

Pro

Ser

Asp

Met

Lys

200

Ala

Gly

25

Glu

Phe

Val

Thr

Lys

105

Gly

Asn

Gly

Ala

Gly

185

Asn

PRT
AMATKE (Lactococcus lactis)

Leu

Ile

Glu

Met

Val

Ala

90

Arg

Met

Thr

His

Glu

170

Asn

Ala

Val

118

Val

Pro

Gly

Ala

Thr

75

Thr

Ser

Met

Leu

Pro

155

Val

Ala

Val

Ala

Val

Gly

Pro

Gln

60

Ser

Ser

Asp

Gln

Ser

140

Gly

Ser

Ser

Leu

Ser
220

Asp Ser

Ala Lys
30

Gln Met
45

Ala Val

Gly Pro

Glu Gly

Arg Leu
110

Ser Ala
125

Glu Ser

Ala Thr

Ile Lys

Ile Asp
190

Pro Val
2056

Ser Leu

Leu

15

Ile

Val

Gly

Gly

Asp

95

Lys

Thr

Ile

Phe

Ala

175

Asp

Ile

Arg

Ile

Asp

Val

Arg

Val

80

Ala

Arg

Lys

Ala

Leu

160

Ile

Ile

Leu

Asn

1665
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[0081]

Leu
225
Gly
Leu
Val
Asn
Glu
305
Ala
Pro
Gln
Leu
Val
385
Lys
Leu
Gly
Gly
Ile

465

Met

Leu

Val

Phe

Ile

Ala

290

Ile

Ala

Lys

His

Asp

370

Thr

Ser

Gly

Lys

Gln

450

Ile

Lys

Thr
Ile
Arg
Ala
275
Glu
Asp
Thr
Gly
Glu
355
Leu
Val
Tyr
Val
Lys
435
Glu

Trp

Tyr

His
Ser
Asn
260
Val
Tle
Thr
Leu
Thr
340
Phe
Val
Asp
Glu
Ala
420
Val
Leu

Asn

Gly

Val

His

245

Gln

Gly

Asp

Tyr

Asp

326

Lys

Ser

Val

Pro

405

Leu

Tyr

Glu

Asp

Arg
485

Asn Ile Pro Val

230

Asp

Pro

Tyr

Ser

Tyr

310

Asn

Asp

Thr

Thr

Gly

390

Arg

Pro

Ser

Thr

Gly

470

Ser

Leu Glu

Gly Asp

Asp Pro
280

Arg Ile
295

Gln Pro

Leu Leu

Tyr Leu

Glu Asn
360

Phe Gln
375

Ser Leu

His Leu

Trp Ala

His Ser
440

Ala Val
455

His Tyr

Ala Ala

His

Met

265

Ile

Tle

Glu

Pro

Asp

345

Thr

Glu

Tyr

Leu

Tle

425

Gly

Arg

Asp

Val

119

Val
Thr
250
Leu
Glu
Yal
Arg
Ala
330
Gly
Glu
Ile
Ile
Phe
410
Thr
Asp
Leu

Met

Asp
490

Glu

235

Phe

Leu

Tyr

Ile

Glu

315

Val

Leu

Glu

Val

Trp

395

Ser

Ala

Gly

Asn

Val

475

Phe

Thr

Tyr

Lys

Glu

Asp

300

Leu

Arg

His

Gly

Lys

380

Met

Asn

Ala

Gly

Leu

460

Lys

Gly

Phe

Gly

Arg

Ala

285

Asn

Ile

Gly

Glu

Arg

365

Asp

Ala

Gly

Leu

Phe

445

Pro

Phe

Tyr

Gln

Arg

Ser

270

Arg

Ala

Gly

Tyr

Val

350

Met

Asp

Arg

Met

Leu

430

Leu

Ile

Gln

Val

Gly

Ile

255

Asp

Asn

Ile

Asp

Lys

335

Ala

His

Glu

His

Gln

415

Arg

Phe

Val

Glu

Asp
495

Ala

240

Gly

Leu

Trp

Ala

Ile

320

Ile

Glu

Pro

Thr

Phe

400

Thr

Pro

Thr

Gln

Glu

480

Tyr
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[0082]

Val Lys Tyr Ala Glu Ala Met Arg Ala Lys Gly Tyr

500

505

Lys Glu Glu Leu Ala Glu Ile Leu Lys Ser Ile Pro

515

520

Pro Val Val Ile Asp Val Pro Leu Asp Tyr Ser Asp

530

535

Ala Glu Lys Leu Leu Pro Glu Glu Phe Tyr

945

210>
211>
212>
213>

220>
221>
222>

<400>
atg act gat

Met
1

aaa
Lys

act
Thr

tta
Leu
65

agt
Ser

gta
Val

acg

Thr

tac
Tyr

aat

Thr

aat
Asn

> tat
sp Tyr

cgt
Arg
50

aca

Thr

aat
Asn

tta
Leu

cat
His

agt
Ser
130

geca

76
1665

550

540

DNA
LA EEIKE (Staphylococcus aureus)

CDS
(..

76
Asp

aat
Asn

cta
Leu
35

cat

His

ggt
Gly

tta
Leu

gCg
Ala

caa
Gln
115

gaa
Glu

att

(1665)

aaa
Lys

ggg
Gly
20

ttt
Phe

gaa
Glu

aaa
Lys

acg
Thr

tta
Leu
100

agt
Ser

gaa
Glu

cga

aag
Lys
5

Val

aat
Asn

caa
Gln

ccg
Pro

act
Thr
85

ggt
Gly

att
Ile

gta
Val

att

tac
Tyr

gaa
Glu

get
Ala

aat
Asn

ggt
Gly
70

gga
Gly

ggc
Gly

gat
Asp

caa
Gln

get

act
Thr

tat
Tyr

tta
Leu

get
Ala
55

gta
Val

cta
Leu

caa

Gln

aat
Asn

gat
Asp
135

act

gca
Ala

gtt
Val

att
Ile
40

Ala

gta
Val

tta
Leu

gtg
Val

gct
Ala
120

cct
Pro

tca

gece

Ala

ttt
Phe
25

gat
Asp

atg
Met

ctt
Leu

aca
Thr

aaa
Lys
105

gCcg
Ala

gaa
Glu

gga

gat
Asp

ggt
Gly

gat
Asp

atg
Met

gtt
Val

get
Ala
90

cgt
Arg

cta
Leu

tca
Ser

aaa

120

atg
Met

att
Ile

ggt
Gly

aca
Thr
75

aca
Thr

aat
Asn

tta
Leu

tta
Leu

aat

gtt
Val

ccg
Pro

cct
Pro

caa
Gln
60

agt

Ser

tct
Ser

gat
Asp

aaa
Lys

tca
Ser
140

ggc

Arg

Asp
525

Asn

att
Tle

ggt
Gly

gaa
Glu

ggt
Gly

ggc
Gly

gaa
Glu

tta
Leu

tat
Tyr
125

gaa
Glu

gca

Ala His Ser

510

Thr

Ile

gat
Asp

gea
Ala

ctt
Leu

att
Ile

cct
Pro

ggsg
Gly

tta
Leu
110

tca
Ser

gtt
Val

agt

Thr Gly

Lys

act
Thr
15

aag
Lys

att
Ile

gea
Gly

ggt
Gly

gat
Asp

cga
Arg

tca
Ser

atg
Met

ttt

Leu

ttg
Leu

ata
Ile

gtc
Val

aga
Arg

gta
Val
80

cct
Pro

tta
Leu

aaa
Lys

aca
Thr

att

48

96

144

192

240

288

336

384

432

480
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Asn Ala Ile

145

agt
Ser

tca
Ser

aat
Asn

get
Ala

tta

Leu
225

ggt
Gly

tta
Leu

gtt
Val

aat
Asn

gaa
Glu
305
get
Ala

aat
Asn

gaa
Glu

gta
Val
385

aga
Arg

[0083]

att
Ile

ctt
Leu

gat
Asp

ggt
Gly

210

gtt
Val

gta
Val

aaa
Lys
290

att
Ile

aaa
Lys

Caa

Gln

gaa
Glu

gaa
Glu
370

aca

Thr

agt
Ser

ccg
Pro

tge
Cys

gtc
Val
195

atg
Met

gag
Glu

att
Ile

cge
Arg

, aca

Thr
275

Glu

act
Thr

acg
Thr

caa

Gln

act
Thr
355

att
Ile

gtt
Val

tac
Tyr

Arg

caa
Gln

caa
Gln
180

att
Ile

aga
Arg

cge
Arg

agt
Ser

aat
Asn
260

atc
lle

a tta

Leu

aat
Asn

att
Ile

cat
340

ggt
Gly

att
Ile

gat
Asp

aat
Asn

Ile

gac
Asp
165

aaa
Lys

gaa
Glu

agt
Ser

acg
Thr

cgt
Arg
245

caa
Gln

ggt
Gly

gaa

Glu

tat
Tyr

gaa
Glu
325

tta
Leu

att
Tle

gaa
Glu

gtt
Val

cca
Pro
405

Ala
150

gtt
Val

cca
Pro

gcg
Ala

tca
Ser

aat
Asn
230

gaa
Glu

gtt
Val

tat
Tyr

aca

Thr

atg
Met
310

atg
Met

gac
Asp

aaa
Lys

tct
Ser

gga
Gly
390

aga
Arg

Thr

att
Ile

aat
Asn

att
Ile

agt
Ser
215

tta
Leu

tta
Leu

ggt
Gly

gat
Asp

caa
Gln
295

caa
Gln

att
Ile

gaa
Glu

gcg
Ala

atg
Met
375

agt
Ser

cat
His

Ser

tct
Ser

tta
Leu

aaa
Lys
200

gca
Ala

cca
Pro

gaa
Glu

gat
Asp

cca
Pro
280

att
Ile

ccg
Pro

tct
Ser

tta
Leu

acg
Thr
360

caa

Gln

cac
His

tta
Leu

Gly

tca
Ser

gga
Gly
185

aat
Asn

gaa
Glu

gtt
Val

aat
Asn

gaa
Glu
265

att
Ile

atc
Ile

aaa
Lys

gaa
Glu

gaa
Glu
345

cat

His

aag
Lys

tat
Tyr

tta
Leu

Lys

cca
Pro
170

gta
Val

gca

Ala

gaa
Glu

gta
Val

cat
His
250

tta
Leu

gaa
Glu

aat
Asn

aaa
Lys

aaa
Lys
330

caa
Gln

gaa
Glu

gta
Val

att
Ile

ttt
Phe
410

Asn
155

gtt
Val

ceg
Pro

tca
Ser

aca

Thr

gaa
Glu
235

ttc
Phe

tta
Leu

tac
Tyr

att
Ile

gag
Glu
315

gtg
Val

tta
Leu

gaa
Glu

tta
Leu

tgg
Trp
395

agce
Ser

121

Gly

gaa
Glu

agt
Ser

ttt
Phe

aat
Asn
220

aca
Thr

ttc
Phe

cgt
Arg

gaa
Glu

gac
Asp
300

ttg
Leu

gat
Asp

aga
Arg

gga
Gly

act
Thr
380

atg
Met

aat
Asn

Ala

tct
Ser

gaa
Glu

cct
Pro
205

gee

Ala

ttc
Phe

ggt
Gly

aaa
Lys

getl
Ala
285

gaa
Glu

att
Ile

gag
Glu

aca

Thr

att
Ile
365

gat
Asp

gea
Ala

ggt
Gly

Ser

aaa
Lys

caa
Gln
190

gtt
Val

att
Ile

caa
Gln

cgt
Arg

agt
Ser
270

agt
Ser

gtt
Val

ggt
Gly

cca
Pro

cat
His
350

cta
Leu

gat
Asp

cgt
Arg

atg
Met

Phe

gct
Ala
175

gat
Asp

tta
Leu

cge
Arg

ggt
Gly

gtg
Val
255

gat
Asp

aac
Asn

cada

Gln

aat
Asn

ttt
Phe
335

att
Ile

cat
His

act
Thr

aat
Asn

caa
Gln
415

Ile
160

ata
Ile

att
Ile

tta
Leu

aaa
Lys

gca
Ala
240

ggce
Gly

tta
Leu

tgg
Trp

get
Ala

att
Ile
320

ata
Ile

gat
Asp

cca
Pro

act
Thr

ttc
Phe
400

acg
Thr

528
576
624
672
720
768
816
864
912
960
1008
1056

1104

1200

1248
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ctt
Leu

gta
Val

ggt
Gly

aat
Asn

acg

Thr

caa
Gln
435

tca
Ser

caa
Gln
450

gat
Asp

ctt
Leu
465

att tgg
Ile Trp

tat
Tyr

atg
Met

aaa
Lys

tat
Tyr

aaa
Lys

gta
Val

Cdd

Gln

gaa

Glu

gaa
Glu
515

tta
Leu

cea
Pro

gta
Val
530

aat
Asn

tca
Ser
545

aca

Thr

210>
Q211>
212>
213>

7
554

400> 77

Met Thr Asp
1

Lys Asn Asn

Asp Tyr Leu
35

Thr Arg His
50

Leu Thr Gly
65

Ser Asn Leu
[0084]

gea
Ala
420

gtt
Val

tta
Leu

aat
Asn

aaa
Lys

gca
Ala
500

tta
Leu

att
Ile

atg
Met

Lys

Gly

20

Phe

Glu

Lys

Thr

tta
Leu

gtg
Val

gaa
Glu

gat
Asp

cgt
Arg
485

gaa
Glu

gaa

Glu

gat
Asp

tta
Leu

Lys
5

Val Glu

Asn Ala

Gln Asn

Pro Gly

Thr Gly

ccg
Pro

tce
Ser

acg
Thr

gga
Gly
470

tcg
Ser

tca
Ser

gCg
Ala

ata
Ile

cct
Pro
550

Tyr

70

tgg
Trp

gtt
Val

gee
Ala
455

aaa
Lys

tca
Ser

ttt
Phe

gca
Ala

cct
Pro
535

gac

Asp

Thr Ala Ala

gca
Ala

get
Ala
440

gta
Val

tat
Tyr

ggt
Gly

Gly

att
Ile
520

gta
Val

gta
Val

att
Ile
425

ggc
Gly

cgt
Arg

aac
Asn

gta
Val

geg
505
aaa

Lys

aat
Asn

ttt
Phe

Tyr Val Phe
25

Leu Ile Asp

Ala Ala Met

55

Val Val Leu

Leu Leu Thr

40

tca
Ser

get gea
Ala Ala

gat
Asp

ggt
Gly

ggc
Gly

tta
Leu
460

aat
Asn

aaa
Lys

atg
Met

gtt
Val
475

gaa
Glu

ttc
Phe

get
Gly

gac
Asp
490

tta
Leu

aaa
Lys

get
Gly

tat
Tyr

gag
Glu

g8ceC
Gly

tac
Tyr

aaa
Lys

gat
Asp
540
aac taa
Asn

PRT
LW EHEIE (Staphylococcus aureus)

Asp Met Val
10

Gly Ile Pro

Asp Gly Pro
Met Ala Gln

Val Thr
79

Ser

Ala Thr Ser

122

ctt
Leu

ttt
Phe
445

aat

Asn

tte
Phe

cct
Pro

cga
Arg

gaa
Glu
525

aat
Asn

Ile

Gly

Glu

Gly

Gly

Glu

gtg
Val
430

tta
Leu

atc
Ile

caa
Gln

gta
Val

gtt
Val
510

aca

Thr

atc
Ile

Asp

Ala

30

Leu

Ile

Pro

Gly

cgce
Arg

ttt
Phe

atc
Ile

gaa
Glu

gat
Asp
495

act

Thr

gat
Asp

aaa
Lys

Thr

15

Lys

Ile

Gly

Gly

Asp

cct
Pro

tca
Ser

cag
Gln

gaa
Glu
480

ttt
Phe

aat
Asn

ggt
Gly

ctt
Leu

Leu

Ile

Val

Arg

Val

80

Pro

1296

1344

1392

1440

1488

1536

1584

1632

1665
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[0085]

Val

Thr

Tyr

Asn

145

Ser

Asn

Ala

Leu

225

Gly

Leu

Val

Asn

Glu

309

Ala

Leu

His

Ser

130

Ala

Ile

Leu

Asp

Gly

210

Val

Phe

Val

Lys

290

Ile

Lys

Gln

Ala

Ile

Pro

Cys

Val

195

Met

Glu

Ile

Arg

Thr

2715

Glu

Thr

Thr

Gln

Leu

100

Ser

Glu

Arg

Gln

Gln

180

Tle

Arg

Arg

Ser

Asn

260

Ile

Leu

Asn

Ile

His
340

85

Gly

Ile

Val

Ile

Asp

165

Lys

Glu

Ser

Thr

Arg

245

Gln

Gly

Glu

Tyr

Glu

325

Leu

Gly

Asp

Gln

Ala

150

Val

Pro

Ala

Ser

Asn

230

Glu

Val

Tyr

Thr

Met

310

Met

Asp

Gln

Asn

Asp

135

Thr

Ile

Asn

Ile

Ser

215

Leu

Leu

Gly

Asp

Gln

295

Gln

Ile

Glu

Val

Ala

120

Pro

Ser

Ser

Leu

Lys

200

Ala

Pro

Glu

Asp

Pro

280

Tle

Pro

Ser

Leu

123

Lys

105

Ala

Glu

Gly

Ser

Gly

185

Asn

Glu

Val

Asn

Glu

265

Ile

Ile

Lys

Glu

Glu
345

90

Arg Asn

Leu Leu

Ser Leu

Lys Asn
1556

Pro Val
170

Val Pro

Ala Ser

Glu Thr

Val Glu
235

His Phe
250

Leu Leu

Glu Tyr

Asn Ile

Lys Glu
315

Lys Val
330

Gln Leu

Asp

Lys

Ser

140

Gly

Glu

Ser

Phe

Asn

220

Thr

Phe

Arg

Glu

Asp

300

Leu

Asp

Arg

Leu

Tyr

125

Glu

Ala

Ser

Glu

Pro

205

Ala

Phe

Gly

Lys

Ala

285

Glu

Ile

Glu

Thr

Leu

110

Ser

Val

Ser

Lys

Gln

190

Val

Ile

Gln

Arg

Ser

270

Ser

Val

Gly

Pro

His
350

95

Arg

Ser

Met

Phe

Ala

175

Asp

Leu

Arg

Gly

Val

255

Asp

Asn

Gln

Asn

Phe

335

Ile

Leu

Lys

Thr

Ile

160

Ile

Ile

Leu

Lys

Ala

240

Gly

Leu

Trp

Ala

Ile

320

Ile

Asp
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[0086]

Glu
Val
Val
385
Arg
Leu
Asn
Ser
Leu
465
Met
Val
Gln

Pro

Ser
545

Glu Thr
395

Glu Ile
370

Thr Val

Ser Tyr

Gly Val

Thr Gln
435

Gln Asp
450

Ile Trp

Lys Tyr

Lys Tyr

Glu Glu
515

Val Leu
530

Thr Asn

210> 178
211> 1698
<212> DNA

213>

220>
<221> CDS

222>

400> 78

atg gecg aaa cta gaa aaa gac caa gaa aaa gta ata aca caa ggg aaa

Gly

Ile

Asp

Asn

Ala

420

Val

Leu

Asn

Lys

Ala

500

Leu

Ile

Met

Ile

Glu

Val

Pro

405

Leu

Val

Glu

Asp

Arg

485

Glu

Glu

Asp

Leu

(1)..(1698)

Lys

Ser

Gly

390

Arg

Pro

Ser

Thr

Gly

470

Ser

Ser

Ala

Ile

Pro
550

Ala

Met

375

Ser

His

Trp

Val

Ala

455

Ser

Phe

Ala

Pro

535

Asp

Thr

360

Gln

His

Leu

Ala

Ala

440

Val

Tyr

Gly

Gly

Ile

520

Val

Val

His

Lys

Tyr

Leu

Ile

425

Gly

Arg

Asn

Val

Ala

505

Lys

Asn

Phe

Glu

Val

Ile

Phe

410

Ser

Asp

Lys

Met

Asp

490

Lys

Glu

Tyr

Asn

Glu

Leu

Trp

395

Ser

Ala

Gly

Asn

Val

475

Phe

Gly

Gly

Lys

Gly

Thr

380

Met

Asn

Ala

Gly

Leu

460

Glu

Gly

Leu

Tyr

Asp
540

Ile
365

Asp

Ala

Gly

Leu

Phe

445

Asn

Phe

Pro

Arg

Glu

525

Asn

Leu

Asp

Arg

Met

Val

430

Leu

Tle

Gln

Val

Val

510

Thr

Ile

M MARIE 2 M EEETE (Listeria monocytogenes)

His Pro

Thr Thr

Asn Phe
400

Gln Thr
415

Arg Pro

Phe Ser

Ile Gln

Glu Glu

480

Asp Phe
495
Thr Asn

Asp Gly

Lys Leu

Met Ala Lys Leu Glu Lys Asp Gln Glu Lys Val Ile Thr Gln Gly Lys

124

48
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tca
Ser

cat
His

atg
Met

gcg
Ala
65

gtt
Val

ctt
Leu

aac
Asn

aat
Asn

cac
His
145

aca

Thr

gtg
Val

cca
Pro

cgt
Arg

tet

Ser
225

agt
Ser

gac
Asp

[0087]

gga
Gly

gta
Val

gaa,
Glu
50

gCg
Ala

gta
Val

gta
Val

gta
Val

gea
Ala
130

gee
Ala

gaa
Glu

aac
Asn

gaa

Glu

ttg
Leu
210

agt
Ser

ate
Ile

tta
l.eu

gCg
Ala

tte
Phe
35

gaa
Glu

ttt
Phe

ctt
Leu

acc

Thr

aca
Thr
115

gea
Ala

gaa
Glu

cca
Pro

gaa
Glu

aat
Asn
195

aaa

Lys

cca
Pro

cca
Pro

gaa
Glu

gat
Asp
20

Gly

cgt
Arg

atg
Met

gta
Val

gea
Ala
100

agg
Arg

ctt
Leu

agt
Ser

aac
Asn

cca
Pro
180

get
Gly

aaa
Lys

gaa
Glu

gta
Val

gat
Asp
260

tta
Leu

att
Ile

gga
Gly

gect
Ala

act
Thr
85

act

Thr

caa
Gln

tte
Phe

att
Ile

caa
Gln
165

aac
Asn

cet
Pro

gcg
Ala

gta
Val

gta
Val
245

aac
Asn

gLt
Val

ccg
Pro

cca
Pro

gct
Ala
70

agt
Ser

gca

Ala

gac
Asp

cgtl
Arg

cca
Pro
150

ggc
Gly

gta
Val

get
Ala

aaa
Lys

act
Thr
230

gaa
Glu

tte
Phe

gta gac
Val Asp

gga gcg
Gly Ala
40

gaa tta
Glu Leu
55

get ate
Ala lle

gga cct
Gly Pro

gaa gga
Glu Gly

cge tta
Arg Leu
120

ceg att
Pro Ile
135

gaa gca
Glu Ala

gct get
Ala Ala

cca gta
Pro Val

tcc aaa
Ser Lys
200

tta ccg
Leu Pro
215

ggt gcea
Gly Ala

act Lic
Thr Phe

ttt gga
Phe Gly

age
Ser
25

aaa
Lys

att
Ile

ggt
Gly

ggc
Gly

gat
Asp
105

aaa
Lys

aca

Thr

atc
Ile

ttt
Phe

aaa
Lys
185

gaa
Glu

gta
Val

att
Ile

caa

Gln

cgt
Arg
2656

10

tta
Leu

att
Tle

gtc
Val

cgt
Arg

gca
Ala
90

cca
Pro

aga
Arg

aaa
Lys

act
Thr

gte
Val
170

gCg
Ala

caa
Gln

ttg
Leu

cgt
Arg

gca
Ala
250

gtt
Val

att
Ile

gat
Asp

agt
Ser

cta
Leu
75

tcg

Ser

gtc

acc

Thr

tac
Tyr

aac
Asn
155

agt
Ser

att
Ile

gtt
Val

cta
Leu

cge
Arg
235

gct
Ala

ggt
Gly

125

aat
Asn

aaa
Lys

cgt
Arg
60

acc

Thr

aat
Asn

gtt
Val

cac

His

age
Ser
140

get
Ala

ttg
Leu

cge
Arg

gca
Ala

ttg
Leu
220

tta

Leu

ggc
Gly

ctg
Leu

caa
Gln

gtt
Val
45

cat
His

g88
Gly

ctt
Leu

gcg
Ala

caa
Gln
125

gaa
Glu

ttt
Phe

cca
Pro

cca
Pro

aaa
Lys
205

ggt
Gly

cte
Leu

gtc
Val

tte
Phe

ggt
Gly
30

ttt
Phe

gaa
Glu

aaa
Lys

geca
Ala

att
Ile
110

tca
Ser

gaa
Glu

cge
Arg

caa
Gln

ctt
Leu
190

ctt
Leu

atg
Met

caa

Gln

att
Ile

cgce
Arg
270

15

gtt
Val

gat
Asp

caa
Gln

cct
Pro

aca
Thr
95

gct

atg
Met

gta
Val

tcg
Ser

gat
Asp
175

get
Ala

gtt
Val

cga
Arg

aaa
Lys

tca
Ser
255

aac
Asn

acg
Thr

gtg

aat
Asn

ggt
Gly
80

ggg
Gly

ggt
Gly

gat
Asp

gtt
Val

gea
Ala
160

atc
Ile

aaa
Lys

aca
Thr

gea
Ala

aca
Thr
240

cgc
Arg

caa

Gln

96

144

192

240

288

336

384

432

480

528

576

624

672

720

768

816
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cca ggg gat att ttg tta aat aaa gct gat tta gtt att aca gtg ggt 864
Pro Gly Asp Ile Leu Leu Asn Lys Ala Asp Leu Val Ile Thr Val Gly

275 280 285
tat gat cca att gaa tac gat cca aaa gct tgg aat gee tct ggt gat 912
Tyr Asp Pro Ile Glu Tyr Asp Pro Lys Ala Trp Asn Ala Ser Gly Asp
290 295 300
aga acg att gtc cat tta gac gac att cgc gct gat att gat cat tat 960
Arg Thr Ile Val His Leu Asp Asp Ile Arg Ala Asp Ile Asp His Tyr
305 310 315 320
tac caa cca ghtg aca gag cta gtc gga aac atc gecg ctt act tta gac 1008
Tyr Gln Pro Val Thr Glu Leu Val Gly Asn Ile Ala Leu Thr Leu Asp
325 330 335
cga gtg aat gcg aaa ttc age ggt tta gaa tta gecg gaa aaa gaa ctt 1056
Arg Val Asn Ala Lys Phe Ser Gly Leu Glu Leu Ala Glu Lys Glu Leu
340 345 350
gaa aca tta aaa gaa ctt cat gct caa tta gaa gag cga gat gtt ccg 1104
Glu Thr Leu Lys Glu Leu His Ala GIn Leu Glu Glu Arg Asp Val Pro
355 360 365
cca gaa agl gat gaa act aac cga gta cat cca ttg tcg gtc att caa 1152
Pro Glu Ser Asp Glu Thr Asn Arg Val His Pro Leu Ser Val Ile Gln
370 375 380
aca cta cgt tcg gea att gat gac aac gta act gtg aca gtc gac gtt 1200
Thr Leu Arg Ser Ala Ile Asp Asp Asn Val Thr Val Thr Val Asp Val
385 390 395 400
ggt tca cal tat att tgg atg gca cgt cat ttc cge tce tat gaa cca 1248
Gly Ser His Tyr Ile Trp Met Ala Arg His Phe Arg Ser Tyr Glu Pro
405 410 415
cge cgt ctg ctt ttc agt aac ggt atg caa acg ctt ggt gtt geg ctt 1296
Arg Arg Leu Leu Phe Ser Asn Gly Met Gln Thr Leu Gly Val Ala Leu
420 425 430
cct tgg gga att gel gea aca ctt gta cat ccg ggt gaa aaa gtg gtt 1344
Pro Trp Gly Tle Ala Ala Thr Leu Val His Pro Gly Glu Lys Val Val
435 440 445
tcg att tct ggt gac ggt ggt tte tta ttt tcc geg atg gaa tta gaa 1392
Ser Ile Ser Gly Asp Gly Gly Phe Leu Phe Ser Ala Met Glu Leu Glu
450 455 460
aca gct gte cge ttg cgt geg cea ctt gta cac cta gta tgg aat gac 1440
Thr Ala Val Arg Leu Arg Ala Pro Leu Val His Leu Val Trp Asn Asp
465 470 475 480
gga agc tat gac atg gtt get ttc caa caa aaa atg aaa tac ggc aaa 1488
Gly Ser Tyr Asp Met Val Ala Phe Gln Gln Lys Met Lys Tyr Gly Lys
485 490 495
gaa gca get gtt cgt ttt gge gat gtt gat atc gta aaa ttt geca gaa 1536
Glu Ala Ala Val Arg Phe Gly Asp Val Asp Ile Val Lys Phe Ala Glu
500 505 510
agt ttc gga gea aaa ggt ctt cge gta aca aat cca gca gaa ctt tet 1584
Ser Phe Gly Ala Lys Gly Leu Arg Val Thr Asn Pro Ala Glu Leu Ser
515 520 525
gat gtg tta aaa gaa gcg ctt gaa aca gaa gga ccc gtc gtt gta gat 1632
Asp Val Leu Lys Glu Ala Leu Glu Thr Glu Gly Pro Val Val Val Asp

[0088]

126
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530

535

540

att cca att gat tac cgt gat aac atc aaa ctt ggc gaa act tta cta
Ile Pro Ile Asp Tyr Arg Asp Asn Ile Lys Leu Gly Glu Thr Leu Leu

545

cct gac caa ttt tat taa

Pro Asp Gln Phe Tyr

<210>
21
212>
213>

<400>

1

Ser

His

Met

Ala

Val

Leu

Asn

Asn

His

145

Thr

Val

Gly
Val
Glu
50

Ala
Val
Val
Val
Ala
130
Ala

Glu

Asn

79
565

565

550

PRT
MAZ RS L MRS (Listeria

79

Ala
Phe
35

Glu
Phe
Leu
Thr
Thr
115
Ala
Glu

Pro

Glu

Asp
20

Gly
Arg
Met
Val
Ala
100
Arg
Leu
Ser

Asn

Pro
180

Leu

Ile

Gly

Ala

Thr

85

Thr

Gln

Phe

Ile

Gln

165

Asn

Val

Pro

Pro

Ala

70

Ser

Ala

Asp

Arg

Pro

150

Gly

Val

Val

Gly

Glu

95

Ala

Gly

Glu

Arg

Pro

135

Glu

Ala

Pro

Met Ala Lys Leu Glu Lys Asp Gln
5

Asp

Ala

40

Leu

Ile

Pro

Gly

Leu

120

Ile

Ala

Ala

Val

Glu

Ser

25

Lys

Ile

Gly

Gly

Asp

105

Thr

Ile

Phe

Lys
185

Lys
10

Leu

Ile

Val

Arg

Ala

90

Pro

Arg

Thr

Val
170

Ala

127

555

monocytogenes)

Val Ile Thr Gln

Ile Asn

Asp Lys

Ser Arg
60

Leu Thr
75

Ser Asn

Val Val

Thr His

Tyr Ser
140

Asn Ala
1556

Ser Leu

Ile Arg

Gln

Val

45

His

Gly

Leu

Ala

Gln

125

Glu

Phe

Pro

Pro

Gly

30

Phe

Glu

Lys

Ala

Ile

110

Ser

Glu

Arg

Gln

Leu
190

Gly
15

Val

Gln

Pro

Thr

95

Ala

Met

Val

Ser

Asp
175

560

Lys

Thr

Val

Asn

Gly

80

Gly

Gly

Asp

Val

Ala

160

Ile

Lys

1680

1698
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[0090]

Pro
Arg
Ser
225
Ser
Asp
Pro
Tyr
Arg
305
Tyr
Arg
Glu
Pro
Thr
385
Gly
Arg

Pro

Ser

Glu

Leu

210

Ser

Ile

Leu

Gly

Asp

290

Thy

Gln

Val

Thr

Glu

370

Leu

Ser

Arg

Trp

Ile
450

Asn

195

Lys

Pro

Pro

Glu

Asp

275

Pro

Tle

Pro

Asn

Leu

355

Ser

Arg

His

Leu

Gly

Lys

Glu

Val

Asp

260

Ile

Ile

Val

Val

Ala

340

Lys

Asp

Ser

Tyr

Leu

420

Ile

Gly

Pro

Ala

Val

Val

245

Asn

Leu

Glu

His

Thr

325

Lys

Glu

Glu

Ala

Tle

405

Phe

Ala

Asp

Ala

Lys

Thr

230

Glu

Phe

Leu

Tyr

Leu

310

Glu

Phe

Leu

Thr

Ile

390

Trp

Ser

Ala

Gly

Ser Lys Glu

Leu

215

Gly

Thr

Phe

Asn

Asp

295

Leu

Ser

His

Asn

375

Asp

Met

Asn

Thr

Gly
455

200

Pro

Ala

Phe

Gly

Lys

280

Pro

Asp

Val

Gly

Ala

360

Arg

Asp

Ala

Gly

Leu

440

Phe

Val
Ile
Gln
Arg
265
Ala
Lys
Ile
Gly
Leu
345
Gln
Val
Asn
Arg
Met
425

Val

Leu

128

Gln

Leu

Arg

Ala

250

Val

Asp

Ala

Arg

Asn

330

Glu

Leu

His

Val

His

410

Gln

His

Phe

Val

Leu

Arg

235

Ala

Gly

Leu

Trp

Ala

315

Ile

Leu

Glu

Pro

Thr

395

Phe

Thr

Pro

Ser

Ala

Leu

220

Leu

Gly

Leu

Val

Asn

300

Asp

Ala

Ala

Glu

Leu

380

Val

Arg

Leu

Ala
460

Lys

205

Gly

Leu

Val

Phe

Ile

285

Ala

Ile

Leu

Glu

Arg

365

Ser

Thr

Ser

Gly

Glu

445

Met

Leu

Met

Gln

Ile

Arg

270

Thr

Ser

Asp

Thr

Lys

350

Asp

Val

Val

Tyr

Val

430

Lys

Glu

Val

Arg

Lys

Ser

255

Asn

Val

Gly

His

Leu

335

Glu

Val

Ile

Asp

Glu

415

Ala

Val

Leu

Thr

Ala

Thr

240

Arg

Gln

Gly

Asp

Tyr

320

Asp

Leu

Pro

Gln

Val

400

Pro

Leu

Val

Glu
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Thr Ala Val Arg Leu Arg Ala Pro Leu Val His

465

Gly Ser

Glu Ala

Ser Phe

Asp Val
530

Ile Pro
545

Pro Asp

<210>
211>
212>
213>

<220>
221>
222>

<400>
atg acc
Met Thr
1

age cte
Ser Leu

aaa att

Lys Ile

att gta

Tle Val
50

gge cgt

470 475

Tyr Asp Met Val Ala Phe GIn Gln Lys
485 490

Ala Val Arg Phe Gly Asp Val Asp Ile
500 505

Gly Ala Lys Gly Leu Arg Val Thr Asn
515 520

Leu Lys Glu Ala Leu Glu Thr Glu Gly
535

Ile Asp Tyr Arg Asp Asn Ile Lys Leu
550 555

Gln Phe Tyr
565

80

1680

DNA

s REEFRE (Streptococcus mutans)

CDS
(1).. (1680)

80
gaa ata aat aag gaa ggc tat ggg get
Glu Ile Asn Lys Glu Gly Tyr Gly Ala

att aat cat gat gtc aac tat gtt ttt
Ile Asn His Asp Val Asn Tyr Val Phe
20 25

gat cgt gtc ttt gat acc tta gaa gat
Asp Arg Val Phe Asp Thr Leu Glu Asp
35 40

gca cge cat gag caa aat get get ttt
Ala Arg His Glu Gln Asn Ala Ala Phe
55

att act ggt gag cct ggt gtt gtg att

Gly Arg Ile Thr Gly Glu Pro Gly Val Val Ile

get gtt
Gly Val

gat cct

70 75

tcc aat ctg gtg act ggt ctt gtt act
Ser Asn Leu Val Thr Gly Leu Val Thr
85 90

gte ctt get att ggt ggt cag gtt aaa

129

Leu

Met

Val

Pro

Pro
540

Gly

gac
Asp

gga
Gly

aag
Lys

atg
Met
60

aca

Thr

gcg
Ala

cgt

nn

Val

Lys

Lys

Ala
525

Val

Glu

ctg
Leu

atc

Ile

g88
45

gct
Ala

acc
Thr

aca
Thr

get

Trp

Tyr

Phe
510

Glu

Val

Thr

att
Ile

cct
Pro

cca
Pro

caa
Gln

agce
Ser

getv
Ala

gat

Asn

Gly
495

Ala

Leu

Val

Leu

gta
Val
15

ggt
Gly

gaa
Glu

gga
Gly

Gly

gag
Glu
95

ttg

Asp
480

Lys

Glu

Ser

Asp

Leu
560

gac
Asp

gca
Ala

ctt
Leu

att
Ile

cce
Pro
80

gga
Gly

cte

48

96

144

192

240

288

336
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Asp Pro Val

aaa
Lys

acc
Thr

att
Ile
145

ttc
Phe

gCcg
Ala

tta
Leu

cge
Arg
225

gga
Gly

cgt
Arg

tet
Ser

cge
Arg

get
Ala
305

ggt
Gly

tac
Tyr

aat
Asn

cgg
Arg

aaa
Lys
130

get
Ala

tta
Leu

att
Ile

att
Ile

ctt
Leu
210

cgt
Arg

get
Ala

gac
Asp

aat
Asn
290

cca

Pro

gat
Asp

tca
Ser

gta
Val

get
Ala
115

tat
Tyr

aat
Asn

tct
Ser

aag
Lys

aat
Asn
195

tta
Leu

ttg
Leu

ggt
Gly

ggg
Gly

tta
Leu
275

tgg
Trp

gct
Ala

ata
Ile
ctt

Leu

gta
Val
365

Leu
100

cac
His

tca
Ser

gce

Ala

att
Ile

cce
Pro
180

tat
Tyr

gga
Gly

tta
Leu

att
Ile

clt
Leu
260

gtt
Val

aat
Asn

gaa
Glu

gct
Ala

cca
Pro
340

gaa

Glu

Ala

cag
Gln

gca
Ala

tat
Tyr

cct
Pro
165

ttg
Leu

ttg
Leu

aat
Asn

gga
Gly

ght
Val
245

ttt
Phe

atc
Tle

get
Ala

att
Ile

gaa
Glu
325

aaa

Lys

gat
Asp

Ile

tca
Ser

gaa
Glu

cgt
Arg
150

caa

Gln

aca

Thr

Ala

ggt
Gly

get
Ala
230

tca
Ser

cgt
Arg

gct
Ala

gaa
Glu

gat
Asp
310

aca

Thr

ggt
Gly

gtc
Val

Gly

atg
Met

att
Ile
135

ttg
Leu

gat
Asp

gat
Asp

cag
Gln

gcg
Ala
2156

gte
Val

aga
Arg

aat
Asn

att
Ile

att
Ile
295

act
Thr

ctt
Leu

tct
Ser

aaa

Lys

Gly

aat
Asn
120

cag
Gln

get
Ala

ata
Ile

cct
Pro

gee
Ala
200

tca
Ser

aag
Lys

gat
Asp

cag
Gln

ggc
Gly
280

tcg
Ser

tat
Tyr

gat
Asp

ctt
Leu

ttt
Phe
360

Gln
105

aat
Asn

gat
Asp

aaa
Lys

act
Thr

aaa
Lys
185

ata
Ile

acg
Thr

ctg
Leu

tta
Leu

cce
Pro
265

tat
Tyr

gct
Ala

tte
Phe

tta
Leu

gac
Asp
345

gat
Asp

Val

gtt
Val

cce
Pro

gca
Ala

gat
Asp
170

cta
Leu

aaa
Lys

get
Ala

cca
Pro

gaa,
Glu
250

gga
Gly

gat
Asp

cge
Arg

caa
Gln

cte
Leu
330

tat
Tyr

aag
Lys

130

Lys

get
Ala

gca
Ala

gga
Gly
155

agt
Ser

get
Gly

aat
Asn

gea
Ala

gtc
Val
235

gag
Glu

gat
Asp

cct
Pro

att
Ile

cct
Pro
315

cta
Leu

ctc
Leu

aca
Thr

Arg

atg

Met

aca
Thr
140

aag
Lys

cct
Pro

tca
Ser

gcg
Ala

gtt
Val
220

gtt
Val

gac
Asp

atg
Met

att
Ile

atc
Ile
300

gaa
Glu

cct
Pro

aaa
Lys

gte
Val

Ala

ctc
Leu
125

ctt
Leu

ccg
Pro

gtt
Val

gcg
Ala

gte
Val
205

aca

Thr

gaa

Glu

act
Thr

ttg
Leu

gaa
Glu
285

gtt
Val

cgt
Arg

gct
Ala

ggc
Gly

aaa
Lys
365

Asp
110

gat
Asp

tca
Ser

gga
Gly

act
Thr

tca
Ser
190

ctt
Leu

get
Al

act

Thr

ttt
Phe

ctg
Leu
270

tat
Tyr

att
Ile

gaa
Glu

att
Ile

ctt
Leu
350

tce
Ser

Leu

cce
Pro

gaa
Glu

get
Ala

gtc
Val
175

gtt
Val

cct
Pro

tct
Ser

ttc
Phe

ttt
Phe
255

aag
Lys

gaa
Glu

gat
Asp

tta
Leu

agt
Ser
335

cgt
Arg

get
Gly

Leu

att
Ile

aat
Asn

agt
Ser
160

aag
Lys

gct
Ala

gtc
Val

att
Ile

caa
Gln
240

ggt
Gly

cgt
Arg

gcg
Ala

gtt
Val

att
Ile
320

gat
Asp

ctg
Leu

384

432

480

528

576

624

672

720

768

816

864

912

960

1008

1056

1104
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gtt
Val

gat
Asp
385

cgt
Arg

atg
Met

gta
Val

cte
Leu

att
Ile
465

caa
Gln

gtt
Val

get
Ala

gaa
Glu

gat
Asp
54h

cat
His
370

atg
Met

tat
Tyr

caa

Gln

cge
Arg

ttt
Phe
450

gtt
Val

gaa

Glu

gat
Asp

gat
Asp

gct
Ala
530

aat
Asn

<210>
21
212>
213>

400>

Met Thr Glu Ile A

1

cecg
Pro

aca
Thr

ttt
Phe

acce

Thr

cca
Pro
435

tct
Ser

cat
His

gaa
Glu

ttt
Phe

agt
Ser
515

gca
Ala

gta
Val

81
559
PRT

ctt
Leu

gta
Val

aaa
Lys

tta
Leu
420

aat
Asn

ggc
Gly

atc
Ile

atg
Met

gtc
Val
500

aaa

Lys

aat
Asn

aaa

Lys

gat
Asp

acg
Thr

age
Ser
405

ggt
Gly

gag
Glu

caa

Gln

att
Ile

asa
Lys
485

aag

Lys

gaa
Glu

gec
Gly

ttg
Leu

gtg
Val

gtt
Val
390

tat
Tyr

gtt
Val

aag
Lys

gaa
Glu

tgg
Trp
470

tac
Tyr

tat
Tyr

aag
Lys

cca
Pro

ggt
Gly
550

att
Ile
375

gat
Asp

gaa
Glu

get
Ala

att
Ile

ttg
Leu
455

aat
Asn

g8C
Gly

get
Ala

ttt
Phe

gtt
Val
535

gaa
Glu

gat
Asp

gtt
Val

gca
Ala

ttg
Leu

att
Ile
440

gaa
Glu

gat
Asp

cgt
Arg

gat
Asp

gat
Asp
520

cte
Leu

act

Thr

gte
Val

ggceC
Gly

Ccgg
Arg

cct
Pro
425

tct
Ser

aca

Thr

ggt
Gly

tca
Ser

agt
Ser
505

caa

Gln

att
Ile

att
Ile

ctt
Leu

age
Ser

cac
His
410

tgg
Trp

att
Ile

get
Ala

aaa
Lys

gca
Ala
490

ttce
Phe

gtt
Val

gat
Asp

ttg
Leu

caa
Gln

cat
His
395

tta
Leu

gca
Ala

tca
Ser

gtt
Val

tat
Tyr
475

ggt
Gly

ggt
Gly

ctt
Leu

gtt
Val

cct
Pro
555

L REEFRE (Streptococcus mutans)

81

5

aag
Lys
380

tat
Tyr

ctt
Leu

att
Ile

ggt
Gly

cgt
Arg
460

aat
Asn

gtt
Val

get
Ala

caa

Gln

cca
Pro
540

gat
Asp

caa
Gln

att
Ile

ttc
Phe

tcg
Ser

gat
Asp
445

tta
Leu

atg
Met

gat
Asp

aaa
Lys

aca
Thr
525

atg
Met

gaa
Glu

sn Lys Glu Gly Tyr Gly Ala Asp Leu
10

Ser Leu Ile Asn His Asp Val Asn Tyr Val Phe Gly Ile

20

25

acg
Thr

tgg
Trp

tca
Ser

gea
Ala
430

ggt
Gly

cat
His

gtt
Val

ttt
Phe

ggt
Gly
510

geca

Ala

gac
Asp

ttc
Phe

Ile

act
Thr

atg
Met

aat
Asn
415

get
Ala

ggt
Gly

tta
Leu

gaa
Glu

get
Gly
495

tac

Tyr

cte
Leu

tat
Tyr

tac
Tyr

Val
15

gat
Asp

get
Ala
400

ggt

ctt
Leu

tte
Phe

cca
Pro

ttc
Phe
480

cct

Pro

cgt
Arg

aag
Lys

aaa
Lys

taa

Asp

Pro Gly Ala

30

Lys Tle Asp Arg Val Phe Asp Thr Leu Glu Asp Lys Gly Pro Glu Leu

131

1152

1200

1248

1296

1344

1392

1440

1488

1536

1584

1632

1680
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Ile
Gly
65

Gly
Asp
Lys
Thr
Ile
145
Phe
Ala
Asp
Leu
Arg
225
Gly
Arg

Ser

Arg

Val
50

Arg
Val
‘Pro
Arg
Lys
130
Ala
Leu
Ile
Ile
Leu
210
Arg
Ala
Val

Asp

Asn
290

35

Ala

Ile

Ser

Val

Ala

115

Tyr

Asn

Ser

Lys

Asn

195

Leu

Leu

Gly

Gly

Leu

275

Trp

Arg

Thr

Asn

Leu

100

His

Ser

Ala

Ile

Pro

180

Tyr

Gly

Leu

Tle

Leu

260

Val

Asn

His

Gly

Leu

Ala

Gln

Ala

Tyr

Pro

165

Leu

Leu

Asn

Gly

Val

245

Phe

Ile

Ala

Glu

Glu

70

Val

Ile

Ser

Glu

Arg

150

Gln

Thr

Ala

Gly

Ala

230

Ser

Arg

Ala

Glu

Gln

95

Pro

Thr

Gly

Met

Ile

135

Leu

Asp

Asp

Gln

Ala

215

Val

Arg

Asn

Ile

Ile
295

40

Asn

Gly

Gly

Gly

Asn

120

Gln

Ala

Ile

Pro

Ala

200

Ser

Lys

Asp

Gln

Gly

280

Ser

Ala Ala

Val Val

Leu Val
90

Gln Val
105

Asn Val

Asp Pro

Lys Ala

Thr Asp
170

Lys Leu
185

Ile Lys

Thr Ala

Leu Pro

Leu Giu
250

Pro Gly
265

Tyr Asp

Ala Arg

132

Phe

Ile

75

Thr

Lys

Ala

Ala

Gly

1556

Ser

Gly

Asn

Ala

Val

235

Glu

Asp

Pro

Ile

Met

60

Thr

Ala

Arg

Met

Thr

140

Lys

Pro

Ser

Ala

Val

220

Val

Asp

Met

Tle

Tle
300

45

Ala

Thr

Thr

Ala

Leu

125

Leu

Pro

Val

Ala

Val

206

Thr

Glu

Thr

Leu

Glu

285

Val

Gln
Ser
Ala
Asp
110
Asp
Ser
Gly
Thr
Ser
190
Leu
Ala
Thr
Phe
Leu
270
Tyr

Ile

Gly

Gly

Glu

95

Leu

Pro

Glu

Ala

Val

175

Val

Pro

Ser

Phe

Phe

255

Lys

Glu

Asp

Ile

Pro

80

Gly

Leu

Ile

Asn

Ser

160

Lys

Ala

Val

Ile

Gln

240

Gly

Arg

Ala

Val
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Ala
305
Gly
Tyr
Asn
Val
Asp
385
Arg
Met
Val
Leu
Ile
465
Gln
Val
Ala

Glu

Asp
545

Pro

Asp

Ser

Val

His

370

Met

Tyr

Gln

Arg

Phe

450

Val

Glu

Asp

Asp

Ala

530

Asn

Ala

Ile

Leu

Val

355

Pro

Thr

Phe

Thr

Pro

435

Ser

His

Glu

Phe

Ser

515

Ala

Val

<210> 82

Glu

Ala

Pro

340

Glu

Leu

Val

Lys

Leu

420

Asn

Gly

Ile

Met

Val

500

Lys

Asn

Lys

Ile

Glu

325

Lys

Asp

Asp

Thr

Ser

405

Gly

Glu

Gln

Ile

Lys

485

Lys

Glu

Gly

Leu

Asp

310

Thr

Gly

Yal

Val

Val

390

Tyr

Val

Lys

Glu

Trp

470

Tyr

Tyr

Lys

Pro

Gly
550

Thr

Leu

Ser

Ile
375
Asp
Glu
Ala
Ile
Leu
455
Asn
Gly
Ala
Phe
Val
535

Glu

Tyr

Asp

Leu

Phe

360

Asp

Val

Ala

Leu

Tle

440

Glu

Asp

Arg

Asp

Asp

520

Leu

Thr

Phe Gln

Leu Leu
330

Asp Tyr
345

Asp Lys

Val Leu

Gly Ser

Arg His

410

Pro Trp

425

Ser Ile

Thr Ala

Gly Lys

Ser Ala

490

Ser Phe

505

Gln Val

Ile Asp

Ile Leu

133

Pro

315

Leu

Leu

Thr

Gln

His

395

Leu

Ala

Ser

Val

Tyr

475

Gly

Gly

Leu

Val

Pro
555

Glu

Pro

Lys

Yal

Lys

380

Tyr

Leu

Ile

Gly

Arg

460

Asn

Val

Ala

Gln

Pro

540

Asp

Arg

Ala

Gly

Lys

365

Gln

Ile

Phe

Ser

Asp

445

Leu

Met

Asp

Lys

Thr

525

Met

Glu

Glu

Ile

Leu

350

Ser

Thr

Trp

Ser

Ala

430

Gly

His

Val

Phe

Gly

510

Ala

Asp

Phe

Leu

Ser

335

Arg

Gly

Thr

Met

Asn

415

Ala

Gly

Leu

Glu

Gly

495

Tyr

Leu

Tyr

Tyr

Ile

320

Gly

Asp

Leu

Asp

Ala

400

Gly

Leu

Phe

Pro

Phe

480

Pro

Arg

Lys

Lys



CN 102666866 A

F

¢l

&=

95/236 1

[0096]

211>
212>
213>

<220>
221>
222>

<400>
gtg ttc atg

Val
1

gat
Asp

gea
Ala

ttg
Leu

gtt
Val
65

cca
Pro

gga
Gly

ttg
Leu

att
Ile

acg
Thr
145

age

Ser

aag
Lys

tct
Ser

gte
Val

Phe

agt
Ser

aaa
Lys

att
Ile
50

gga
Gly

ggt
Gly

gac
Asp

aaa
Lys

acc
Thr
130

gtt
Val

ttc
Phe

gct
Ala

gat
Asp

ttt
Phe
210

1683
DNA

FEMEEER B (Streptococcus thermophilus)

CDS

(1)..(1683)

82

Met

ttg
Leu

atc
Ile
35

gtt
Val

cgt
Arg

gtc
Val

cet
Pro

cgt
Arg
115

aaa
Lys

get
Ala

att
Ile

att
Ile

att
Ile
195

ctt
Leu

tca
Ser

atc
Ile
20

gat
Asp

gce
Ala

att
Ile

tce
Ser

gtt
Val
100

Ala

tat
Tyr

aaft
Asn

tca
Ser

aag
Lys
180

aac
Asn

ttg
Leu

gaa
Glu
5

aac
Asn

agg
Arg

cgt
Arg

act
Thr

aat
Asn
85

ctt
Leu

cac
His

gct
Ala

gce

Ala

att
Ile
165

cct
Pro

tat
Tyr

gEgg
Gly

gaa
Glu

cat
His

gtt
Val

cat
His

ggg
Gly
70

ttg
Leu

get
Ala

caa
Gln

get
Ala

tat
Tyr
150

cct
Pro

atg
Met

cta
Leu

aat
Asn

aag
Lys

gat
Asp

ttt
Phe

gag
Glu
55

aaa
Lys

get
Ala

att
Ile

tca
Ser

gaa
Glu
135

cgt
Arg

caa
Gln

aca
Thr

gca

Ala

ggt
Gly
215

caa
Gln

gtt
Val

gat
Asp
40

caa
Gln

cca
Pro

act
Thr

ggt
Gly

atg
Met
120

gta
Val

cac
His

gac
Asp

gat
Asp

caa
Gln
200

gee
Ala

ttg
Leu

gag
Glu
25

acc

Thr

aat
Asn

ggt
Gly

ggt
Gly

ggt
Gly
105

aat
Asn

cat
His

get
Ala

gte
Val

cca
Pro
185

gcce
Ala

tca
Ser

tat
Tyr
10

tat
Tyr

ttg
Leu

get
Ala

gta
Val

ttg
Leu
90

cag

Gln

aac
Asn

gat
Asp

aag
Lys

acg
Thr
170

aaa
Lys

att
Tle

tca
Ser

134

ggt
Gly

gtc
Val

gaa
Glu

gct
Ala

gta
Val
75

gta
Val

gtt
Val

gtt
Val

get
Ala

tca
Ser
155

gat
Asp

ctt
Leu

aaa
Lys

gaa
Glu

gca
Ala

ttt
Phe

gat
Asp

ttt
Phe
60

ttg
Leu

aca

Thr

aag
Lys

Ala

aac
Asn
140

ggg
Gly

get
Ala

get
Gly

aat
Asn

gee
Ala
220

gat
Asp

ggeg
Gly

aag
Lys
45

atg
Met

gta
Val

gcg
Ala

cgt
Arg

atg
Met
125

acc
Thr

aaa
Lys

ceg
Pro

tca
Ser

gea
Ala
205

gta
Val

tta gtg
Leu Val
15

att cca
Ile Pro
30

gga cct
Gly Pro

gct caa
Ala Gln

aca tct
Thr Ser

acg gat
Thr Asp

gca gat
Ala Asp
110

ctt gag
Leu Glu

ctt tct
Leu Ser

cca ggt
Pro Gly

gtc agt
Val Ser
175

gca tct
Ala Ser
190

gtg ttg
Val Leu

act tac
Thr Tyr

gtt
Val

ggc
Gly

gaa

Glu

ggt
Gly

get
Gly
80

gaa
Glu

cte
Leu

cca
Pro

gaa
Glu

gca
Ala
160

gtt
Val

gtt
Val

cca
Pro

tct
Ser

48

96

144

192

240

288

336

384

432

480

528

576

624

672
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att cgc caa att ttg aag cat gtt aaa ttg cca gtt gtt gaa act ttc 720
Ile Arg Gln Ile Leu Lys His Val Lys Leu Pro Val Val Glu Thr Phe
225 230 235 240
caa ggt gecc ggt atc gtg tca cgt gac ctt gaa gaa gat act ttc ttt 768
Gln Gly Ala Gly Ile Val Ser Arg Asp Leu Glu Glu Asp Thr Phe Phe

245 250 255
ggt cgt gta ggt ctt ttc cgt aac caa ccc gga gac atg ttg ctt aaa 816
Gly Arg Val Gly Leu Phe Arg Asn Gln Pro Gly Asp Met Leu Leu Lys
260 265 270
aaa tcc gac tta gtt att gee att ggt tat gat cca atc gaa tat gaa 864
Lys Ser Asp Leu Val Ile Ala Ile Gly Tyr Asp Pro Ile Glu Tyr Glu
275 280 285
gca cgt aac tgg aat get gaa att tca gca cgt ate atc gtt att gat 912
Ala Arg Asn Trp Asn Ala Glu Ile Ser Ala Arg Ile Ile Val Ile Asp
290 295 300
gtc gag ccg gecc gag gtg gac act tac ttc caa ccg gaa cgt gaa ttg 960
Val Glu Pro Ala Glu Val Asp Thr Tyr Phe Gln Pro Glu Arg Glu Leu
305 310 315 320
att ggt aat gta gaa gcg agc tta gac ttg ctt ttg ccc get att caa 1008
Ile Gly Asn Val Glu Ala Ser Leu Asp Leu Leu Leu Pro Ala Ile Gln
325 330 335
ggt tat aaa ttg cct gaa ggt gcg gtt gaa fat ctt aaa ggt ttg aaa 1056
Gly Tyr Lys Leu Pro Glu Gly Ala Val Glu Tyr Leu Lys Gly Leu Lys
340 345 350
aac aat gtt gtt gag gat gtt aag ttt gac cgt cag cct gat gaa ggt 1104
Asn Asn Val Val Glu Asp Val Lys Phe Asp Arg Gln Pro Asp Glu Gly
355 360 365
acg gtg cat ccg cta gat ttc atc gaa aat ttg caa gaa cac aca gat 1152
Thr Val His Pro Leu Asp Phe Ile Glu Asn Leu Gln Glu His Thr Asp
370 375 380
gat gat atg act gtt acg ttt gat gtt ggt agt cac tat att tgg atg 1200
Asp Asp Met Thr Val Thr Phe Asp Val Gly Ser His Tyr Ile Trp Met
385 390 395 400
gca cgt tat ctec aaa tcg tat gaa cca cgt cat tig ctt ttc tca aat 1248
Ala Arg Tyr Leu Lys Ser Tyr Glu Pro Arg His Leu Leu Phe Ser Asn
405 410 415
ggg atg caa acg ata ggt att gct att aca tgg get atc tet gea gea 1296
Gly Mct Gln Thr Ile Gly Ile Ala Ile Thr Trp Ala Ile Ser Ala Ala
420 425 430
ttg gtt cgt cct aag aca aaa gtg att tct gta tct ggt gat ggt ggt 1344
Leu Val Arg Pro Lys Thr Lys Val Ile Ser Val Ser Gly Asp Gly Gly
435 440 445
ttc ctec ttc tca gea caa gaa ttg gaa aca gca gtt cgt ttg aaa tig 1392
Phe Leu Phe Ser Ala Gln Glu Leu Glu Thr Ala Val Arg Leu Lys Leu
450 455 460
cca att gtc cat att atc tgg aac gat ggt cat tac aat atg gig gaa 1440
Pro Ile Val His Ile Ile Trp Asn Asp Gly His Tyr Asn Met Val Glu
46 470 475 480
ttc cag gaa gaa atg aag tac ggt cgt tca tct ggg gtt gac tti ggt 1488
Phe Gln Glu Glu Met Lys Tyr Gly Arg Ser Ser Gly Val Asp Phe Gly

[0097]

135
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cet
Pro

cgt
Arg

act
Thr
aaa
Lys
545

taa

gta
Val

gea
Ala

cag
Gln
530

gat
Asp

210>
2L
212>
213>

<4002

gat
Asp

aca
Thr
515

get
Ala

aac
Asn

83
560
PRT

ttt
Phe
500

agt
Ser

gta
Val

att
Ile

485

gta
Val

aaa
Lys

gat
Asp

aaa
Lys

aaa
Lys

gea
Ala

gga
Gly

cte
Leu
550

tat
Tyr

gCg
Ala

cca
Pro
535

ggc
Gly

gct
Ala

ttt
Phe
520

gte
Val

gaa
Glu

gag
Glu
505

get
Ala

ctt
Leu

act
Thr

490
age

Ser

agc
Ser

att
Ile

att
Ile

ttt
Phe

ttg
Leu
gat

Asp

ttg
Leu
555

gga
Gly

ctt
Leu

gtt
Val
540

cca
Pro

EHEEIRE (Streptococcus thermophilus)

83

Val Phe Met

1

Asp

Ala

Leu

Pro

Gly

Leu

Ile

Thr
145

Ser

Lys

Ile

50

Gly

Gly

Asp

Lys

Thr

130

Val

Leu
Ile

35

Val

Arg

Val

Pro

Arg

115

Lys

Ser

Glu
5

Ile Asn

20

Asp

Ala

Ile

Ser

Val
100

Ala

Tyr

Arg

Arg

Thr

Asn

85

Leu

His

Ala

Ala Asn Ala

Glu

His

Val

His

Gly

70

Leu

Ala

Gln

Ala

Tyr
150

Lys

Asp

Phe

Glu

55

Lys

Ala

Ile

Ser

Glu

135

Arg

Gln

Val

Asp

40

Gln

Pro

Thr

Gly

Met

120

Val

His

Leu

Glu

25

Thr

Asn

Gly

Gly

Gly

105

Asn

His

Ala

Tyr

10

Tyr

Leu

Ala

Val

Leu

90

Gln

Asn

Asp

Lys

136

Gly

Val

Glu

Ala

Val

75

Val

Val

Val

Ala

Ser
155

Ala

Phe

Asp

Phe

60

Leu

Thr

Lys

Ala

Asn

140

Gly

gee
Ala

caa
Gln
525

cca
Pro

gat
Asp

Asp

Gly

Lys

45

Met

Val

Ala

Arg

Met

125

Thr

Lys

aaa
Lys
510

gag
Glu

att
Ile

gaa
Glu

Leu

Ile

30

Gly

Ala

Thr

Thr

Ala

110

Leu

Leu

Pro

gac
Asp

ttt

Phe

Val

15

Pro

Pro

Gln

Ser

Asp

95

Asp

Glu

Ser

Gly

tat
Tyr

ttg
Leu

tat
Tyr

tac
Tyr
560

Val

Gly

Glu

Gly

Gly

80

Glu

Leu

Pro

Glu

Ala
160

1536

1584

1632

1680

1683
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Ser Phe Tle

Lys

Ser

Val

Ile

225

Gln

Gly

Lys

Ala

Val

30

Ile

Gly

Asn

Thr

Asp

38

Ala

Ala

Asp

Phe

210

Arg

Gly

Arg

Ser

Arg

290

Glu

Gly

Tyr

Asn

Val

370

Asp

Arg

Ile

Ile

195

Leu

Gln

Ala

Val

Asp

275

Asn

Pro

Asn

Lys

Val

305

His

Met

Tyr

Ser

Lys

180

Asn

Leu

Ile

Gly

Gly

260

Leu

Trp

Ala

Val

Leu

340

Val

Pro

Thr

Leu

Ile
165

Pro

Tyr

Gly

Leu

Ile

245

Leu

Val

Asn

Glu

Glu

325

Pro

Glu

Leu

Val

Lys
405

Pro

Met

Leu

Asn

Lys

230

Val

Phe

Ile

Ala

Val

310

Ala

Glu

Asp

Asp

Thr

390

Ser

Gln Asp Val Thr

Thr

Ala

Gly

215

His

Ser

Arg

Ala

Glu

295

Asp

Ser

Gly

Val

Phe

375

Phe

Tyr

Asp

Gln

200

Ala

Val

Arg

Asn

Ile

280

Ile

Thr

Leu

Ala

Lys

360

Ile

Asp

Glu

Pro

185

Ala

Ser

Lys

Asp

Gln

265

Gly

Ser

Tyr

Asp

Val

345

Phe

Glu

Val

Pro

170

Lys

Ile

Ser

Leu

Leu

250

Pro

Tyr

Ala

Phe

Leu

330

Glu

Asp

Asn

Gly.

Arg
410

137

Asp

Leu

Lys

Glu

Pro

235

Glu

Gly

Asp

Arg

Gln

315

Leu

Tyr

Arg

Leu

Ser

395

His

Ala

Gly

Asn

Ala

220

Val

Glu

Asp

Pro

Ile

300

Pro

Leu

Leu

Gln

Gln

380

His

Leu

Pro

Ser

Ala

205

Val

Val

Asp

Met

Ile

285

Ile

Glu

Pro

Lys

Pro

365

Glu

Tyr

Leu

Val

Ala

190

Val

Thr

Glu

Thr

Leu

270

Glu

Val

Arg

Ala

Gly

350

Asp

His

Ile

Phe

Ser

175

Ser

Leu

Tyr

Thr

Phe

255

Leu

Tyr

Ile

Glu

Ile

335

Leu

Glu

Thr

Trp

Ser
415

Val

Val

Pro

Ser

Phe

240

Phe

Lys

Glu

Asp

Leu

320

Gln

Lys

Gly

Asp

Met

400

Asn
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Gly Met Gln

Leu

Phe

Pro

465

Phe

Pro

Arg

Thr

Lys
545

Val

Leu

450

Ile

Gln

Val

Ala

Gln

530

Asp

<210>
211>

212>
213>

220>

221>

222>

400>
atg tcg gat

Met
1

aat
Asn

gat
Asp

tgt
Cys

tta
Leu
65

Ser

cat
His
50

acg

Thr

Arg

435

Phe

Val

Glu

Asp

Thr

515

Ala

Asn

84

1665

CDS

(1)..
84

Asp

. cat

His

gtt
Val
35

cat

His

ggt
Gly

Thr

420

Pro

Ser

His

Glu

Phe

500

Ser

Val

Ile

DNA
I

Ile

Lys

Ala

Ile

Met

485

Val

Lys

Asp

Lys

Gly

Thr

Gln

Ile

470

Lys

Lys

Ala

Gly

Leu
550

(Vibrio

(1665)

aaa
Lys

aac
Asn
20

ttc
Phe

gaa
Glu

aaa
Lys

acc

Thr

gtt
Val

gat
Asp

caa
Gln

gea
Ala

gtc
Val

cca
Pro

gct
Ala

aat
Asn

ggce
Gly
70

Ile

Lys

Glu

455

Trp

Tyr

Tyr

Ala

Pro

535

Gly

Ala

Val

440

Leu

Asn

Gly

Ala

Phe

520

Val

Glu

Ile

425

Ile

Glu

Asp

Arg

Glu

505

Ala

Leu

Thr

angustum)

tct
Ser

cac
His

gtt
Val

gca
Ala
55

att
Ile

g8t
Gly

att
Ile

tgt
Cys
40

gcg
Ala

tgt
Cys

get
Ala

ttt
Phe
25

gat
Asp

ttt
Phe

tta
Leu

Thr

Ser

Thr

Gly

Ser
490

Ser

Ser

Tle

Ile

gaa
Glu
10

get
Gly

aac
Asn

atg
Met

gca
Ala

138

Trp

Val

Ala

His
475

Ser

Phe

Leu

Asp

Leu
555

ctg
Leu

att
Ile

gga
Gly

gea
Ala

acce
Thr
75

Ala

Ser

Val
460

Tyr

Gly

Gly

Leu

Val
540

Pro

gtt
Val

cct
Pro

cca
Pro

geca
Ala
60

tct
Ser

Ile

Gly
445

Arg

Asn

Val

Ala

Gln
525

Pro

Asp

gtt
Val

gga
Gly

gaa
Glu
45

gca

Ala

gega
Gly

Ser
430

Asp

Leu

Met

Asp

Lys
510

Glu

Ile

Glu

gaa
Glu

gca
Ala
30

atc
Tle

act
Thr

cca
Pro

Ala

Gly

Lys

Val

Phe
495

Gly

Ala

Asp

Phe

act
Thr
15

aag
Lys

att
Ile

ggg
Gly

ggc
Gly

Ala

Gly

Leu

Glu

480

Gly

Tyr

Leu

Tyr

Tyr

560

tta
Leu

gtg

att
Ile

cgt
Arg

gea
Ala

48

96

144

192

240
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tca aac ctt gtc aca ggc gtt gca aca gcg aat agt gaa ggt gat cct 288
Ser Asn Leu Val Thr Gly Val Ala Thr Ala Asn Ser Glu Gly Asp Pro

85 90 95
gtg gtt gca ctt gca ggt get gta cct ctt tect atg tat tct cac aat 336
Val Val Ala Leu Ala Gly Ala Val Pro Leu Ser Met Tyr Ser His Asn
100 105 110
act cat caa tcc atg gat acc cgt tca ctg ttt act cct atc acc aag 384
Thr His Gln Ser Met Asp Thr Arg Ser Leu Phe Thr Pro Ile Thr Lys
115 120 125
ttt tca gca gaa gtg atg gat agc age tcg gta tct gat gtt gta cat 432
Phe Ser Ala Glu Val Met Asp Ser Ser Ser Val Ser Asp Val Val His
130 135 140
aaa gct ttt cgt att gea gag caa cct acc caa ggt get age tit gtt 480
Lys Ala Phe Arg Ile Ala Glu Gln Pro Thr Gln Gly Ala Ser Phe Val
145 150 155 160
agt cta ccg caa gat att cta act aac cgt att cct tac cag cca gta 528
Ser Leu Pro Gln Asp Ile Leu Thr Asn Arg Ile Pro Tyr Gln Pro Val
165 170 175
caa cag cct aat cca att ttg ttc ggt ggt gca cac cca caa gct att 576
Gln Gln Pro Asn Pro Ile Leu Phe Gly Gly Ala His Pro Gln Ala Ile
180 185 190
cgt cag gct get gat cge att aat gct geca aaa aat ccg gtg tta tta 624
Arg Gln Ala Ala Asp Arg Ile Asn Ala Ala Lys Asn Pro Val Leu Leu
195 200 205
ctg ggec atg gat gca age cag cct ttt gtt get gat get att cge caa 672
Leu Gly Met Asp Ala Ser Gln Pro Phe Val Ala Asp Ala Ile Arg Gln
210 215 220
cta ctc aaa caa aca cca att gcc gtt gtg aat acg ttt gcc gea get 720
Leu Leu Lys Gln Thr Pro Ile Ala Val Val Asn Thr Phe Ala Ala Ala
225 230 235 240
ggg gtt att tct cat gat tta tac aac tge ttt tta ggt cgt gtt ggc 768
Gly Val Ile Ser His Asp Leu Tyr Asn Cys Phe Leu Gly Arg Val Gly
245 250 255
tta ttt aaa aat caa ccc ggt gat att gca tta aac agt gca gat tta 816
Leu Phe Lys Asn Gln Pro Gly Asp Ile Ala Leu Asn Ser Ala Asp Leu
260 265 270
atc att acc att ggc tac agc cca att gaa tac gat ccg att ctt tgg 864
Ile Ile Thr Ile Gly Tyr Ser Pro Ile Glu Tyr Asp Pro Ile Leu Trp
275 280 285
aat aaa gat gca aac aca cca att att cat att ggt tat caa caa gca 912
Asn Lys Asp Ala Asn Thr Pro Ile Ile His Ile Gly Tyr Gln Gln Ala
290 295 300
gat tta gaa att agc tat aac cct gtt tgt gaa gtt gtg ggt gac tta 960
Asp Leu Glu Ile Ser Tyr Asn Pro Val Cys Glu Val Val Gly Asp Leu
305 310 315 320
geg gtg tct gtc acg tet att get tct gaa tta gat aag cga gaa tca 1008
Ala Val Ser Val Thr Ser Ile Ala Ser Glu Leu Asp Lys Arg Glu Ser
325 330 335
tta gaa aat aac caa caa atc caa tta tta cge cac gat tta caa cat 1056

[0101]

139
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Leu Glu Asn

att
Ile

ctt
Leu

gta
Val
385

cac
His

ttg
Leu

aat
Asn

tca
Ser

ttt
Phe
465

aaa.
Lys

gee
Ala

cea
Pro

ctt
Leu
H45

atg
Met

cgt
Arg
370

tgt
Cys

age
Ser

ggec
Gly

gaa
Glu

atg
Met
450

gtt
Val

aag
Lys

. aag

Lys

gat
Asp

gta
Val
530

gat
Asp

<2105
211>
212>
213>

<400>

cag
Gln
3b5

ttt
Phe

tgt
Cys

ttt
Phe

gta
Val

aaa
Lys
435

gaa
Glu

tgg
Trp

tat
Tyr

tac
Tyr

gat
Asp
515

ttg
Leu

caa

Gln

85
554
PRT

Asn
340

atg
Met

gtt
Val

gat
Asp

gaa
Glu

gct
Ala
420

gta
Val

tta
Leu

aca
Thr

ggt
Gly

gea
Ala
500

att
Ile

gtc
Val

ctt
Leu

I

85

Met Ser Asp Lys

1
[0102]

Gln

gge
Gly

cat
His

gta
Va

cct
Pro
405

tta
Leu

att
Ile

gce
Ala

gat
Asp

cga
Arg
485

gaa

Glu

gag
Glu

aac
Asn

cat
His

Gln

gta
Val

gag
Glu

ggc
Gly
390

cgt
Arg

cct
Pro

tce
Ser

acg
Thr

cac
His
470

gag
Glu

agc
Ser

cct
Pro

gtc
Val

cca
Pro
550

(Vibrio

Thr
5

Val

Tle

aat
Asn

tta

Leu
375

tet
Ser

cgt
Arg

tgg
Trp

atg
Met

gce
Ala
455

agt
Ser

agt
Ser

tte
Phe

gtt
Val

aat
Asn
535

tgc
Cys

Gln

aaa
Lys
360

cgt
Arg

att
Tle

tta
Leu

gca
Ala

tct
Ser
440

gtt
Val

tat
Tyr

gce
Ala

ggce
Gly

atg
Met
520

gtt
Val

caa
Gln

Leu
345

acc
Thr

cge
Arg

tat
Tyr

ttg
Leu

att
Ile
425

ggt
Gly

cgce
Arg

gac
Asp

gtc
Val

gca
Ala
505

cga
Arg

gat
Asp

caa

Gln

angustum)

Leu

tca
Ser

ttt
Phe

alt
Ile

ttc
Phe
410

gca
Ala

gat
Asp

cat
His

atg
Met

age
Ser
490

cat

His

aaa
Lys

tat
Tyr

gat
Asp

Arg

aca
Thr

gtt
Val

tgg
Trp
395

age

Ser

gect
Ala

ggt
Gly

aaa
Lys

gtt
Val
475

ttt
Phe

ggt
Gly

gct
Ala

agce
Ser

taa

His

aac
Asn

agt
Ser
380

atg
Met

aat
Asn

tce
Ser

gec
Gly

tgt
Cys
460

aag
Lys

ata
Ile

tta
Leu

atg
Met

gat
Asp
540

Asp

ggc
Gly
365

gac
Asp

gca

Ala

ggc
Gly

ctt
Leu

ttc
Phe
445

aat
Asn

atc
Ile

ggt
Gly

gcg
Ala

agce
Ser
525

aac
Asn

Leu
350

git
Val

gac
Asp

cgt
Arg

caa
Gln

ctt
Leu
430

cta
Leu

atc
Ile

caa
Gln

cet
Pro

atc
Ile
510

tta

Leu

agt
Ser

Gln

cac
His

acc
Thr

tac
Tyr

caa
Gln
415

cac
His

ttc
Phe

gtt
Val

cag
Gln

gat
Asp
495

aat
Asn

agt
Ser

cge
Arg

His

cecg
Pro

act
Thr

ttc
Phe
400

aca
Thr

cct
Pro

tca
Ser

cac
His

ctt
Leu

480
att
Ile

act

Thr

ggce
Gly

cta
Leu

Ser Gly Ala Glu Leu Val Val Glu Thr Leu

10

140

15

1104

1152

1200

1248

1296

1344

1392

1440

1488

1536

1584

1632

1665
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[0103]

Asn

Asp

Cys

Leu

65

Val

Thr

Phe

Lys

145

Ser

Gln

Arg

Leu

Leu

995

Gly

Leu

Ile

Ala

Ala

His

50

Thr

- Asn

Val

His

Ser

130

Ala

Leu

Gln

Gln

Gly

210

Leu

Val

Phe

Ile

His

Val

35

His

Gly

Leu

Ala

Gln

116

Phe

Pro

Pro

Ala

195

Met

Lys

Ile

Lys

Thr

Asn

20

Phe

Glu

Lys

Val

Leu

100

Ser

Glu

Arg

Gln

Asn

180

Ala

Asp

Gln

Ser

Asn

260

Ile

Val

Asp

Gln

Ala

Thr

85

Ala

Met

Val

Ile

Asp

165

Pro

Asp

Ala

Thr

His

245

Gln

Gly

Pro

Ala

Asn

Gly

70

Gly

Gly

Asp

Met

Ala

150

Ile

Tle

Arg

Ser

Pro

230

Asp

Pro

Tyr

His Ile Phe

Val

Ala

95

Ile

Val

Ala

Thr

Asp

135

Glu

Leu

Leu

Ile

Gln

215

Ile

Leu

Gly

Ser

Cys

40

Ala

Cys

Ala

Val

Arg

120

Ser

Gln

Thr

Phe

Asn

200

Pro

Ala

Tyr

Asp

Pro

25

Asp

Phe

Leu

Thr

Pro

105

Ser

Ser

Pro

Asn

Gly

185

Ala

Phe

Val

Asn

Ile

265

Ile

141

Gly

Asn

Met

Ala

Ala

90

Leu

Leu

Ser

Thr

Arg

170

Gly

Ala

Val

Val

Cys

250

Ala

Glu

Ile

Gly

Ala

Thr

75

Asn

Ser

Phe

Val

Gln

1565

Ile

Ala

Lys

Ala

Asn

235

Phe

Leu

Tyr

Prd
Pro
Ala
60

Ser
Ser
Met
Thr
Ser
140
Gly
Pro
His
Asn
Asp
220
Thr
Leu

Asn

Asp

Gly

Glu

45

Ala

Gly

Glu

Tyr

Pro

125

Ala

Tyr

Pro

Pro

205

Ala

Phe

Gly

Ser

Pro

Ala

30

Ile

Thr

Pro

Gly

Ser

110

Ile

Val

Ser

Gln

Gln

190

Val

Ile

Ala

Arg

Ala

270

Ile

Lys

Ile

Gly

Gly

Asp

95

His

Thr

Val

Phe

Pro

175

Ala

Leu

Arg

Ala

Val

255

Asp

Leu

Val

lle

Arg

Ala

80

Pro

Asn

Lys

His

Val

160

Val

Ile

Leu

Gln

Ala

240

Gly

Leu

Trp
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[0104]

Asn
Asp
305
Ala
Leu
Ile
Leu
Val
385
His

Leu

Ser
Phe
465
Lys
Val

Ala

Pro

Lys

290

Leu

Val

Glu

Met

Arg

370

Cys

Ser

Gly

Glu

Met

450

Val

Lys

Lys

Asp

Val
530

275

Asp

Glu

Ser

Asn

Gln

355

Phe

Cys

Phe

Val

Lys

435

Glu

Trp

Tyr

Tyr

Asp

515

Leu

Ala

Ile

Val

Asn

340

Met

Val

Asp

Glu

Ala

420

Val

Leu

Thr

Gly

Ala

500

Ile

Val

Asn

Ser

Thr

325

Gln

Gly

His

Pro

405

Leu

Ile

Ala

Asp

Arg

485

Glu

Glu

Asn

Thr

Tyr

310

Ser

Gln

Val

Glu

Gly

390

Arg

Pro

Ser

Thr

His

470

Glu

Ser

Pro

Val

Pro

295

Asn

Ile

Ile

Asn

Leu

375

Ser

Arg

Trp

Met

Ala

455

Ser

Ser

Phe

Val

Asn
535

280

Ile

Pro

Ala

Gln

Lys

360

Arg

Ile

Leu

Ala

Ser

440

Val

Tyr

Ala

Gly

Met

520

Val

Ile

Val

Ser

Leu

345

Thr

Arg

Tyr

Leu

Ile

425

Gly

Arg

Asp

Val

Ala

505

Arg

Asp

His

Cys

Glu

330

Leu

Ser

Phe

Ile

Phe

410

Ala

Asp

His

Met

Ser

490

His

Lys

Tyr

142

Ile

Glu

315

Leu

Arg

Thr

Val

Trp

395

Ser

Ala

Gly

Lys

Val

475

Phe

Gly

Ala

Ser

Gly

300

Val

Asp

His

Asn

Ser

380

Met

Asn

Ser

Gly

Cys

460

Ile

Leu

Met

Asp
540

285

Tyr

Val

Lys

Asp

Gly

365

Asp

Ala

Gly

Leu

Phe

445

Asn

Ile

Gly

Ala

Ser

525

Asn

Gln

Gly

Arg

Leu

350

Val

Asp

Arg

Gln

Leu

430

Leu

Ile

Gln

Pro

Tle

510

Leu

Ser

Gln

Asp

Glu

335

Gln

His

Thr

Tyr

Gln

415

His

Phe

Val

Gln

Asp

495

Asn

Ser

Arg

Ala

Leu

320

Ser

His

Pro

Thr

Phe

400

Thr

Pro

Ser

His

Leu

480

Ile

Thr

Gly

Leu
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Leu Asp Gln Leu His Pro Cys Gln Gln Asp
550

045

<210>
211>
212>
213>

86
1689

<400> 86
ttgagtacag

gttgattgtt
gactctgtat
caaaatgcag
cttgtaactt
gagagtgatc
acacatcaat
gtagagcatc
acaaatccag
gtagagtcta
acatatgtag
gcgageacaa
gtcgttgaaa
ggeegtgttg
gttatttcta
gacagaacga
gagcgtgaat
aaacttgtgt
gaacaagcag
cgtacacttc
ftctatttgga
ggtatgcaga
ggtaaaaaag
gaaacggegg
gatatggttg
gatgttgate
cctgatgaat

gatattccaa

[0105]

gtgtaaaagc
taattaaaca
ttgatgtact
catttatggce
caggaccagg
ccgttgttge
ctatggataa
ctgataatgt
gagcaacttt
tcggtgeget
tagataaaat
atgaagtgac
catatcaagc
gactattccg
tcggttatga
ttattcatct
taattggtga
taagtacgaa
aagttccaaa
gttctttaat
tggcgagatg
cgttaggtgt
tagtttccgt
tacgtttaaa
cattccaaca
ttgttaaata
tagaaggggt

ttgactatcg

aaacgacgtg
aggtgttaca
gcaagaaaga
agctgctatt
gacatcaaat
tttagctggt
tgctgecacta
gccagaagca
agtaagtttg
ttctaagcca
aaaagCcagcg
gaaagccgtt
ggctggtgee
taaccaacca
tccaattgag
tgatgaccat
tattgcctta
atcagaagca
tcgtcctteca
tagtgacgac
tttcegttet
tgecacttcct
atcaggtgac
ttctccaatce
aatgatgaaa
tgcggaaagt
attgaaagaa

tgacaacatt

DNA
R F AT HE (Bacillus cereus)

aagacaaaaa
catgttttcg
ggaccagagt
ggtagattaa
ttagcgacag
gcagttcege
ttcgaaccaa
ttatcaaatg
ccgecaagacg
cagcttggaa
aaattaccag
cgtaaattaa
atttcacgtg
ggtgatattt
tatgatccaa
caagcagata
acagtaaata
gtgttagaac
gaaggtgtta
acaaccgtta
tatgaaccac
tgggcaattg
ggtggtttct
gtccatcttg
tacggcagaa
ttcggggegt
gcactagcag

aaattaagcg

143

caaaaggagc
gtattccagg
taattgtttg
caggaaaacc
gtcttgttac
gtacggatcg
tcacaaaata
cattccgaag
ttatgactge
tcgeteccac
ttattttact
ttgcggatac
agttagaaga
tactagaaga
agttctggaa
tagatcatga
gcatcgcaga
gattacgcgce
cacatccgct
catgtgacat
gtagattatt
ctgctacttt
tattctcagce
tttggagaga
catcagctac
taggtettcg
cagacggecec

aaaaattatt

agatcttgtt
agcaaagatt
tcgtcatgaa
gggegtatgt
tgcgaatgeg
attaaaacgt
tagcgtagaa
tgcgacttct
ggaaacgact
acatgatatt
cggtatgaga
agaacttcct
tcatttcttc
ggcagatctt
taaacttgga
ttaccaacca
aaagttaccg
gaaattatca
tcaagtgatt
cggttcccat
atttagtaac
agtagaacca
gatggagtta
cggcacatat
agagtttggt
tgttaacacg
tgtcattatt

accaaaccaa

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680

104/236 71
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[0106]

ttaaactaa

<210>
211>
212>
213>

400>

87
562
PRT

BRI 2 AT B

87

Met Ser Thr Gly Val

1

Ala

Phe

Glu

Phe

Leu

Thr

Pro

Ala

Asp

14

Thr

Ala

Gly

Ala

Asp

Gly

Arg

50

Mct

Val

Ala

Arg

Leu

130

Asn

Asn

Glu

Ile

Ala
210

Leu
Ile
35

Gly
Ala
Thr
Asn
Thr
115
Phe
Val
Pro
Thr
Ala

195

Lys

Val
20

Pro

Pro

Ala

Ser

Ala

100

Asp

Glu

Pro

Gly

Thr

180

Pro

Leu

5

Val
Gly
Glu
Ala
Gly
85

Glu
Arg
Pro
Glu
Ala
165
Val

Thr

Pro

(Bacillus cereus)

Lys

Asp

Ala

Leu

Ile

70

Pro

Ser

Leu

Ile

Ala

150

Thr

Glu

His

Yal

Ala

Ile

55

Gly

Gly

Asp

Lys

Thr

135

Leu

Leu

Ser

Asp

Ile
215

Asn Asp Val

Leu

Ile

40

Val

Arg

Thr

Pro

Arg

120

Lys

Ser

Val

Ile

Ile

200

Leu

Ile

25

Asp

Cys

Leu

Ser

Val

105

Thr

Tyr

Asn

Ser

185

Thr

Leu

10

Lys

Ser

Arg

Thr

Asn

90

Val

His

Ser

Ala

Leu

170

Ala

Tyr

Gly

144

Lys

Gln

Val

His

Gly

75

Leu

Ala

Gln

Val

Phe

155

Pro

Leu

Val

Met

Thr

Gly

Phe

Glu

60

Lys

Ala

Leu

Ser

Glu

140

Arg

Gln

Ser

Val

Arg
220

Lys

Val

Asp

45

Gln

Pro

Thr

Ala

Met

125

Val

Ser

Asp

Lys

Asp

205

Ala

Thr

Thr

30

Val

Asn

Gly

Gly

Gly

110

Asp

Glu

Ala

Val

Pro

190

Lys

Ser

Lys

15

His

Leu

Ala

Val

Leu

95

Ala

Asn

His

Thr

Met

175

Gln

Ile

Thr

Gly

Val

Gln

Ala

Cys

80

Val

Val

Ala

Pro

Ser

160

Thr

Leu

Asn

1689
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[0107]

Glu

225

Val

Asp

Tle

Ile

Ile

305

Glu

Glu

Glu

Pro

Ser

385

Ser

Leu

Ile

Gly

Arg

465

Asp

Val

Val

His

Leu

Glu

290

His

Arg

Lys

Arg

Ser

370

Leu

Ile

Phe

Ala

Asp

150

Leu

Met

Thr
Glu
Phe
Leu
275
Tyr
Leu
Glu
Leu
Leu
355

Glu

Ile

Ala
435
Gly

Asn

Val

Lys

Thr

Phe

260

Glu

Asp

Asp

Leu

Pro

340

Arg

Gly

Ser

Met

Asn

420

Thr

Gly

Ser

Ala

Ala

Tyr

245

Gly

Glu

Pro

Asp

Ile

325

Ala

Val

Asp

Ala

405

Gly

Leu

Phe

Pro

Phe

Val Arg Lys

230

Gln

Arg

Ala

Lys

His

310

Gly

Leu

Lys

Thr

Asp

390

Arg

Met

Val

Leu

Ile

470

Gln

Ala

Val

Asp

Phe

295

Gln

Asp

Val

Leu

His

375

Thr

Cys

Gln

Glu

Phe

455

Val

Gln

Ala

Gly

Leu

280

Trp

Ala

Tle

Leu

Ser

360

Pro

Thr

Phe

Thr

Pro

440

Ser

His

Met

Leu

Gly

Leu

265

Val

Asn

Asp

Ala

Ser

345

Glu

Leu

Val

Arg

Leu

425

Gly

Ala

Leu

Met

145

Ile Ala Asp

Ala

250

Phe

Ile

Lys

Ile

Leu

330

Thr

Gln

Gln

Thr

Ser

410

Gly

Lys

Met

Val

Lys

235

Ile

Arg

Ser

Leu

Asp

315

Thr

Lys

Ala

Val

Cys

395

Tyr

Val

Lys

Glu

Trp

475

Tyr

Ser

Asn

Ile

Gly

300

His

Val

Ser

Glu

Ile

380

Asp

Glu

Ala

Val

Leu

460

Arg

Gly

Thr

Arg

Gln

Asp

Asn

Glu

Val

365

Arg

Ile

Pro

Leu

Val

445

Glu

Asp

Arg

Glu

Glu

Pro

270

Tyr

Arg

Tyr

Ser

Ala

350

Pro

Thr

Gly

Arg

Pro

430

Ser

Thr

Gly

Thr

Leu

Leu

255

Gly

Asp

Thr

Gln

Ile

335

Val

Asn

Leu

Ser

Arg

415

Trp

Val

Ala

Thr

Ser

Pro

240

Glu

Asp

Pro

Ile

Pro

320

Ala

Leu

Arg

Arg

His

400

Leu

Ala

Ser

Val

Tyr

480

Ala
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[0108]

Thr

Ala Leu Gly Leu Arg Val Asn Thr Pro Asp

915

Lys
530

Asp
545

Leu Asn

210>
G110
212>
213>

88
1014

<400> 88

485

500

Glu Phe Gly Asp Val Asp Leu Val Lys

520

Glu Ala Leu Ala Ala Asp Gly Pro Val

535

Tvr Arg Asp Asn Ile Lys Leu Ser Glu

550

DNA
P YR E (Pseudomonas

algaaagttt tctacgataa agactgcgac

atcatcgget
gacgtgactg
ttgaaagtga
ccggacgagtl
gecactetgg
gacctcgacg
gtcaagggcg
aagaacgttg
accaccttca
ggtaccgtceg
gaaatggect
ggeggtateg
actggtccag
atccaggacg
atgaccgcca
cgetecgatga

210> 89
211> 338

acggttccca
ttggectgeg
ccgacgttge
tccagtccca
cctteteeca
tgatcatgat
gtggtattcce
ceetgtecta
aggacgagac
agctggtcaa
acttcgagtg
ccaacatgaa
aagtcatcaa
gcgaatacgce
agcgtcgtaa

tgcettiggat

gggccacget
taaaggctcg
tgcageegtt
gctgtacaag
cggettegeg
cgegeecgaag
tgacctgatc
cgeegeagge
tgaaaccgac
agccggttte
cctgcacgaa
ctactcgatc
cgcegaatce
gaagatgttc
caacgctgcet

cggtgccaac

490

Tyr
505

Lys
555

495

Ala Glu Ser Phe Gly
510

Leu Glu Gly Val Leu

526

TIle Asp Ile Pro Ile

540

Leu Leu Pro Asn Gln

fluorescens)

ctgtcgatca
caagcatgca
gctacegttg
geeggtgeeg
aacgaaatcg
atccactaca
gctcecaggec
gcgatctacc
gtgggcgees
ctgtteggtg
gaaacccltgg
ctgaagctga
tccaacaacg
cgtcaggceca
atcagcgaag
cacggtatcg

aaaatcgtcg

146

tccaaggtaa
acctgaagga
ccaaggctga
actiggtcat
agccgaacat
accaggttgt
acaccgtacg
aggacgcette
gcegrtaccgg
agcaggetgt
ttgaagctgg
tcgttgaccet
ctgaatacgg
tgcgcaatge
gegetaccgg
aaatcatcgg

acaaagccaa

560

gaaagttgcce
ttccggegta
agcccacgge
gatcctgacc
caagaagggc
gceetegtgee
ttccgagtte
cggeaacgec
catcatcgaa
tctgtgtgec
ctacgctcca
catgtacgaa
cgagtacgtg
tctgaagege
ctacccatcg
cgagcaactg

gaac

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

1014
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<212> PRT
213> MR AEE (Pseudomonas fluorescens)

<400> 89
Met Lys Val Phe Tyr Asp Lys Asp Cys Asp Leu Ser Ile Ile Gln Gly
1 5 10 15

Lys Lys Val Ala Ile Ile Gly Tyr Gly Ser Gln Gly His Ala Gln Ala
20 25 30

Cys Asn Leu Lys Asp Ser Gly Val Asp Val Thr Val Gly Leu Arg Lys

Gly Ser Ala Thr Val Ala Lys Ala Glu Ala His Gly Leu Lys Val Thr
50 55 60

Asp Val Ala Ala Ala Val Ala Gly Ala Asp Leu Val Met Ile Leu Thr
65 70 75 80

Pro Asp Glu Phe Gln Ser Gln Leu Tyr Lys Asn Glu Ile Glu Pro Asn

Tle Lys Lys Gly Ala Thr Leu Ala Phe Ser His Gly Phe Ala Ile His
100 105 110

Tyr Asn Gln Val Val Pro Arg Ala Asp Leu Asp Val Ile Met Ile Ala
115 120 125

Pro Lys Ala Pro Gly His Thr Val Arg Ser Glu Phe Val Lys Gly Gly
130 135 - 140

Gly Tle Pro Asp Leu Ile Ala Ile Tyr Gln Asp Ala Ser Gly Asn Ala
145 150 155 160

Lys Asn Val Ala Leu Ser Tyr Ala Ala Gly Val Gly Gly Gly Arg Thr
165 170 175

Gly Tle Ile Glu Thr Thr Phe Lys Asp Glu Thr Glu Thr Asp Leu Phe
180 185 190

Gly Glu Gln Ala Val Leu Cys Gly Gly Thr Val Glu Leu Val Lys Ala
195 200 205

Gly Phe Glu Thr Leu Val Glu Ala Gly Tyr Ala Pro Glu Met Ala Tyr
210 215 220

Phe Glu Cys Leu His Glu Leu Lys Leu Ile Val Asp Leu Met Tyr Glu
225 230 235 240

Gly Gly Ile Ala Asn Met Asn Tyr Ser Ile Ser Asn Asn Ala Glu Tyr
[0109]

147
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245 250 255
Gly Glu Tyr Val Thr Gly Pro Glu Val Ile Asn Ala Glu Ser Arg Gln
260 265 270
Ala Met Arg Asn Ala Leu Lys Arg Ile Gln Asp Gly Glu Tyr Ala Lys
275 280 285
Met Phe Ile Ser Glu Gly Ala Thr Gly Tyr Pro Ser Met Thr Ala Lys
290 295 300
Arg Arg Asn Asn Ala Ala His Gly Ile Glu Ile Ile Gly Glu Gln Leu
305 310 315 320
Arg Ser Met Met Pro Trp Ile Gly Ala Asn Lys Ile Val Asp Lys Ala
325 330 335
Lys Asn
<210> 90
211> 1014
<212> DNA
213> ANTF5
220>
<223> LMW LATEMEDFAATE (Lactobacillus plantarum) FRIEH
PF5-11vCER TG /7 41
<400> 90
atgaaagtct tttatgataa ggattgtgat ttgtcaatta ttcaaggtaa gaaggtcget 60
attattggtt atggttcaca aggtcacgcc caagectgta atttgaagga tagtggtgtt 120
galgttacgg ttggtttacg gaagggtagt gctacggttg cgaaagccga agegeatggt 180
ttgaagglta cggatgttge agetgecgte geeggtgegg atttggttat gattttaacg 240
ccagalgaat ttcaaagtca attatataaa aatgaaatig aaccaaatat taaaaaaggt 300
gctacgttag cttttagtca tggttttgeg attcattata atcaagttgt cccacggget 360
gatttagatg tcattatgat tgcaccaaaa gctccaggtc atacggitcg tagtgaattt 420
gtcaagggtg gtggtattcc agatttgatt gecaatttatc aagatgcaag tggtaatgcc 480
aaaaatgtcg ctttaagtta tgeggecggt gtlggtggtg gtcggacggg tattattgaa 540
acgacgttta aagatgaaac ggaaacggat ttgtttggtg aacaagccgt cttatgtggt 600
ggtacggttg aattagttaa ggcgggtttt gaaacgttgg ttgaagctgg ttatgcacca 660
gaaatggcgt attttgaatg tttacatgaa ttaaaattaa tlgttgattt gatgtatgaa 720
ggtggtattg caaatatgaa ttatagtatt agtaataatg cagaatatgg tgaatatgtt 780
acgggtccag aagttattaa tgcagaaagt cggcaagcaa tgegtaatge cttaaaacgg 840
attcaagatg gtgaatatgc caaaatgttt atttcagaag gtgcgacggg ttatccaagt 900

[0110]

148
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atgacggcta agcggeggaa taatgeccgec catggtattg aaattattgg tgaacaatta

cggagtatga tgccatggat tggtgctaat aaaattgttg ataaggcaaa gaat

210>
211>
212>
213>

91
1014
DNA
AT
220>
223>
Ri&

<400> 91
atgaaggtgt

attataggat
gacgtgacag
ttgaaagtca
ccagatgaat
gctaccttgg
gatttggacg
gltaagggtg
aagaatgtag
accactttta
ggaactgttg
gaaatggcat
ggtggtatag
accggacctg
atccaggacg
atgactgcta
aggtctatga
<2105
Q11>

212>
213>

92
1047
DNA

400> 92

atgttgaagc
ccaagagaaa
tcccaaggtt
gtcegtaaag

aacttgttca

73

KIPF5 ilvC

tttacgataa
atggttccca
taggtctgag
cagatgttge
ttcaatcgca
cettcagtea
ttattatgat
gtggtlattice
ctttaagcta
aagacgagac
aattggttaa
acttcgaatg
ctaatatgaa
aagtcattaa
gtgaatacgce
aaagaagaaa

tgcectggat

aaatcaactt
agttgttgga
acggtcaagg
atggtgcttc

ctgttgaaga

agactgcgat
aggacacgca
aaaaggtagt
agecggetgtt
attgtacaaa
tggatttgece
tgcacctaag
agatttgatc
cgcagecagga
tgagacagat
agcaggetvtt
tctacatgaa
ctattccatt
cgcagaatca
taagatgttc
caatgcagca

cggtgctaat

RS PERE R (Saccharomyces

cggtggtact
ctacttcaag
tttgaacttg
ttggaagget

tgctatcaag

ctgagcatca
caagcctgta
gctaccgttg
geeggegetg
aatgaaatag
attcattaca
gctececgggge
gctatatacc
gttggtggeg
ttatttggag
gagacgcettg
ttgaagttga
tcaaataatg
agacaagcca
ataagtgaag
catggtatcg

aagatcgtag

cerevisiae)

gttgaaaccg
aacgacactt
agagacaacg
gccatcgaag

agaggtagtt

149

tccagggaaa
acttgaaaga
caaaggctga
atttagtcat
aaccaaacat
atcaagtagt
atactgttag
aagacgcaag
ggagaacggeg
aacaagcggt
tcgaagcagg
tagtagactt
cagaatatgg
tgagaaatgc
gegetacgge
aaattattgg

acadaggegaa

tctacgaaag
ttgetttgat
gtttgaacgt
acggttgggt

acgttatgaa

2T ATE R E PR B2 £} (Saccharomyces cerevisiae)

gaaggttget
ttctggggte
agcacatggc
gattttaacg
taagaagggc
ccccagggea
gagcgaattt
cggaaacgct
tataatagaa
tctgtgegga
gtacgctcce
aatgtatgaa
tgagtatgtc
cttgaaacgt
ttacccgagt
tgaacagtta

aaat

agctgactgg
cggttacggt
tatcattggt
tccaggcaag

cttgttgtece

960

1014

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

1014

60
120
180
240
300
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gatgccgetce
ttgtacttct
aaggacttag
ttcaaggaag
gctcacgaaa
actttcgaaa
atccacggta
gaagctttca
tacggtatgg
tggtacccaa
aagaacggta
aagctagaaa
gtcagaaagt
210>
211>

212>
213>

93
349
PRT

400> 93

Met Leu Lys
1
Arg Ala Asp

Thr Phe Ala

35

Asn Leu Arg

o0

Gly Ala Ser

65

Phe

Asn Leu
Leu

Asn Leu

Leu
115

Pro Leu

Gln

Trp

20

Leu

Asp

Trp

Thr

Ser

100

Thr

aatcagaaac
cccacggttt
atgttatctt
gtcgtggtat
aggcccaage
gagaagtcaa
tgttcttgge
acgaaaccgt
attacatgta
tcttcaagaa
ccgaaaccaa
aggaattaga

tgagaccaga

ctggeetget
ctcececagte
ggttgetceca
taactcttct
tttggeegtt
ctctgacttg
tcaatacgac
cgaagaagct
cgatgettgt
tgctttgaag
gagatcttitg
caccatcaga

aaaccaa

MR YEEEE; (Saccharomyces

Ile Asn Phe Gly Gly

5

Pro

Ile

Asn

Lys

Val

85

Asp

Lys

Arg

Gly

Gly

Ala

Glu

Ala

Gly

Glu

Tyr

Leu

5b

Ala

Asp

Ala

Lys

Gly

40

Asn

Ile

Ala

Gln

Thr
120

Leu

25

Ser

Val

Glu

Ile

Ser

105

Leu

Thr

10

Leu

Gln

Tle

Asp

Lys

90

Glu

Tyr

150

ttcaaggact
aagggttccg
tacgecgtet
gccattggtt
tacggtgaaa
gtcttgagag
acccaatctc
tccaccaccg
cctgttttce
gaattcaact

aacatggaaa

cerevisiae)

Val

Asp

Gly

Ile

Gly

75

Arg

Thr

Phe

atcaagccat tgttgaccaa

tgactcacgt

gtagaactgt

ggaacgatgt

ccggttacgt

gaggttgttt

aaaacggtca

tatacccatt

ccagaagagg

aagacttgta

ctcaacctga

tctggaaggt

Glu

Tyr

Tyr

Gly

60

Trp

Gly

Trp

Ser

Thr

Phe

Gly

45

Val

Val

Ser

Pro

His
125

Val

Lys

30

Gln

Arg

Pro

Tyr

Ala

110

Gly

gggtaagact
tgaaccacca
cagatctttg
caccggtaag
ttaccaaacc
aatgggtggt
ctcccecatet
gatcggtaag
tgetttggac
cgaatctacc
ctacagagaa

tggtaaggaa

Tyr Glu

15

Asn Asp

Gly Leu

Lys Asp

Gly Lys

80

Val
95

Met

Ile Lys

Phe Ser

360
420
480
540
600
660
720
780
840
900
960
1020
1047
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[0113]

Pro

Val
145
Phe
Val
Gly
Asp
Phe
225

Glu

Leu

Leun

Glu
305

Lys

Val

Val Phe
130

Ile Leu

Lys Glu

Thr Gly

Ser Gly

195

Leu Tyr
210
Leu Ala

Ala Phe

Ile Gly

r Ala Arg

275

Lys Pro
290
Thr Lys

Leu Glu

Gly Lys

210> 94
211> 1713
<212> DNA

213>

<400> 94
atggaattca aatataacgg aaaagttgaa tcaatagagc

Lys

Val

Gly

Lys

180

Tyr

Gly

Gln

Asn

Lys

260

Arg

Val

Arg

Lys

Glu
340

Asp

Ala

165

Ala

Val

Glu

Tyr

Glu

245

Tyr

Gly

Phe

Ser

Glu

325

Val

Leu

Pro

150

Gly

His

Tyr

Arg

Asp

230

Thr

Gly

Ala

Gln

Leu

310

Leu

Arg

Thr

135

Lys

Ile

Glu

Gln

Gly

215

Val

Val

Met

Leu

Asp

295

Glu

Asp

Lys

His

Gly

Asn

Lys

Thr

200

Cys

Leu

Glu

Asp

Asp

280

Leu

Phe

Thr

Leu

Val

Ser

Ser

Ala

185

Thr

Leu

Arg

Glu

Tyr

265

Trp

Tyr

Asn

Ile

Arg
345

Glu

Gly

Ser

170

Gln

Phe

Met

Glu

Ala

250

Met

Tyr

Glu

Ser

Arg

330

Pro

ABAIRE (Lactococcus lactis)

Pro

Arg

155

Tyr

Ala

Glu

Gly

Asn

235

Thr

Tyr

Pro

Ser

Gln

315

Asn

Glu

ttgacacaag acccaacaca gccagcgacc caagcecatge

151

Pro

140

Thr

Ala

Leu

Arg

Gly

220

Gly

Gln

Asp

Ile

Thr

300

Pro

Met

Asn

tcaataagta ttcaaaaaca

actatggcat tggttttaaa

Lys

Val

Val

Ala

Glu

205

Ile

His

Ser

Ala

Phe

285

Lys

Asp

Glu

Gln

Asp

Arg

Trp

Val

190

Val

His

Ser

Leu

Cys

270

Lys

Asn

Tyr

Ile

Leu

Ser

Asn

175

Ala

Asn

Gly

Pro

Tyr

2656

Ser

Asn

Gly

Arg

Trp
335

Asp

Leu

160

Asp

Ile

Ser

Met

Ser

240

Pro

Thr

Ala

Thr

Glu

320

Lys

60
120
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gatgaggact tcaaaaaagc tcaggtcgga atcgtcagca tggattggga cggaaatcce 180
tgtaacatge acttgggecac actcggtagt aaaatcaaaa attctgtcaa tcaaactgac 240
ggactgattg ggcttcaatt tcacacgatt ggggtttctg acggaattge caacggaaag 300
cttggecatga gatattcctt ggtcagtcgt gaagttattg ctgacagtat tgaaaccaac 360
getggegeeg aatattacga tgcaattgte getgttceeg gtigtgacaa aaatatgeca 420
ggctcaatca ttggecatgge tcggetcaat cgtccgtcaa ttatggttta tggtggaacg 480
attgaacatg gcgaatacaa aggcgaaaag ttaaatattg tttcggettt tgaagegett 540
ggacaaaaaa tcactggaaa tatttccgag gaagattatc acggcgtcat ttgtaatgcc 600
attccgggac agggtgettg tgggggcatg tatacagcaa atacactgge ttcggecaatt 660
gaaactttgg gaatgagttt gccttattcg gecttcaaatc cageggtcag tcaagaaaaa 720
gaagacgaat gtgatgaaat tggtctggca atcaaaaatt tgctagaaaa agacatcaaa 780
ccaagcegata tcatgaccaa ggaagctttt gaaaatgcca taacgatcgt catggttctc 840
ggtggttcaa ctaatgetgt gecttcatatc attgecatgg ctaatgecat cggtgtcgaa 900
attacgcaag atgattttca acgtatttcc gatgtcacge ctgtgettgg cgactticaag 960
ccaagtggca agtacatgat ggaagatttg cacaaaattg gtggecgtgec tgetgttttg 1020
aaatatttge tcaaagaggg caagcttcat ggecgactgtt tgacagttac tggtaaaact 1080
ctagctgaaa atgttgaaac agcactggat ttggactttg acagccaaga cattattcga 1140
ccacttgaaa atcctatcaa agcaacaggt catttgcaaa ttctctatgg caatcttget 1200
gaaggtggtt ctgtggecaaa aatttctgga aaagaagggg aatttttcaa aggaacagcet 1260
cgtgtctttg atggegaaca acattttatt gacggaattg agtcaggtcg tttgecacgea 1320
ggagatgtcg ctgtcattcg taatatcggt ccagtcggag gcccaggaat gccagaaatg 1380
ttaaaaccga cctcagcctt gattggageca ggtcttggaa aatcttgtge tttgattact 1440
gacggacgtt tctctggtgg cacacatgge tttgtggttg gecacattgt cccegaageg 1500
gttgagggtyg gattgattgg cttggtcgaa gatgatgata ttatcgagat tgatgeggtce 1560
aataacagca ttagtttgaa agttgctgac gatgagattg ctagacgacg tgccaattat 1620
caaaaacctg ctcctaaage aacgegtggg gttettgeta aatttgetaa actcacgege 1680
ccagccagtg aaggetgtgt gactgattta tag 1713
<210> 95
211> 570
<212> PRT
213> AFAIKE (Lactococcus lactis)
<400> 95
Met Glu Phe Lys Tyr Asn Gly Lys Val Glu Ser Ile Glu Leu Asn Lys
1 5 10 15

[0114]



CN 102666866 A

ool %

114/236 71

[0115]

Tyr

Met

Val

Leu

65

Gly

Ala

Ile

Ile

Gly

145

ile

Phe

Tyr

Gly

Met

225

Glu

Lys

Ala

Ser

His

Gly

50

Gly

Leu

Asn

Ala

Val

130

Met

Glu

Glu

His

Met

210

Ser

Asp

Asp

Ile

Lys

Tyr

35

Ile

Thr

Ile

Gly

Asp

115

Ala

Ala

His

Ala

Gly

195

Tyr

Leu

Glu

Ile

Thr

Thr

20

Gly

Val

Leu

Gly

Lys

100

Ser

Val

Arg

Gly

Leu

180

Val

Thr

Pro

Cys

Lys

260

Ile

Leu

Ile

Ser

Gly

Leu

85

Leu

Ile

Pro

Leu

Glu

165

Gly

Ile

Ala

Tyr

Asp

245

Pro

Val

Thr

Gly

Met

Ser

70

Gln

Gly

Glu

Gly

Asn

150

Tyr

Gln

Asn

Ser

230

Glu

Ser

Met

Gln Asp

Phe Lys
40

Asp Trp
55

Lys Ile

Phe His

Met Arg

Thr Asn
120

Cys Asp

135

Arg Pro

Lys Gly

Lys Ile

Asn Ala

200

Thr Leu

215

Ala Ser

Ile Gly

Asp Ile

Val Leu

Pro Thr
25

Asp Glu

Asp Gly

Lys Asn

Thr Ile
90

Tyr Ser
105

Ala Gly

Lys Asn

Ser Ile

Glu Lys
170

Thr Gly
185

Ile Pro

Ala Ser

Asn Pro

Leu Ala
250

Met Thr
265

Gly Gly

153

Gln

Asp

Asn

Ser

75

Gly

Leu

Ala

Met

Met

155

Leu

Asn

Gly

Ala

Ala

235

Ile

Lys

Ser

Pro

Phe

Pro

60

Val

Val

Val

Glu

Pro

140

Val

Asn

Ile

Gln

Ile

220

Val

Lys

Glu

Thr

Ala

Lys

45

Cys

Asn

Ser

Ser

Tyr

125

Gly

Tyr

Ile

Ser

Gly

205

Glu

Ser

Asn

Ala

Asn

Thr

30

Lys

Asn

Gln

Asp

Arg

110

Tyr

Ser

Gly

Val

Glu

190

Ala

Thr

Gln

Leu

Phe

270

Ala

Gln

Ala

Met

Thr

Gly

95

Glu

Asp

Ile

Gly

Ser

175

Glu

Cys

Leu

Glu

Leu

255

Glu

Val

Ala

Gln

His

Asp

80

Ile

Val

Ala

Ile

Thr

160

Ala

Asp

Gly

Gly

Lys

240

Glu

Asn

Leu
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His

Asp

30

Pro

Pro

Cys

Leu

Pro

385

Glu

Lys

Ile

Ile

Ser

465

Asp

Val

Asp

Ala

Ile

290

Phe

Ser

Ala

Leu

Asp

370

Ile

Gly

Gly

Glu

Gly

450

Ala

Pro

Ile

Asp
530

275

Ile

Gln

Gly

Val

Thr

355

Leu

Lys

Gly

Thr

Ser

435

Pro

Leu

Arg

Glu

Ile

515

Asp

Ala

Arg

Lys

Leu

340

Val

Asp

Ala

Ser

Ala

420

Gly

Val

Ile

Phe

Ala

500

Glu

Glu

Met

Ile

Tyr

325

Lys

Thr

Phie

Thr

Val

405

Arg

Arg

Gly

Gly

Ser

485

Val

Ile

Ile

Ala

Ser

310

Met

Tyr

Gly

Asp

Gly

390

Ala

Val

Leu

Gly

Ala

470

Gly

Glu

Asp

Ala

Asn

295

Asp

Met

Leu

Lys

Ser

375

His

Lys

Phe

His

Pro

455

Gly

Gly

Gly

Ala

Arg
535

280

Ala

Val

Glu

Leu

Thr

360

Gln

Leu

Tle

Asp

Ala

440

Gly

Leu

Thr

Gly

Val

520

Arg

Ile

Thr

Asp

Lys

345

Leu

Asp

Gln

Ser

Gly

425

Gly

Met

Gly

His

Leu

505

Asn

Arg

154

Gly

Pro

Leu

330

Glu

Ala

Ile

Ile

Gly

410

Glu

Asp

Pro

Lys

Gly

490

Ile

Asn

Ala

Val Glu
300

Val Leu
315

His Lys

Gly Lys

Glu Asn

Ile Arg
380

Leu Tyr
395

Lys Glu

Gln His

Val Ala

Glu Met

460

Ser Cys

475

Phe Val

Gly Leu

Ser Ile

Asn Tyr
540

285

Ile

Gly

ITle

Leu

Val

365

Pro

Gly

Gly

Phe

Val

445

Leu

Ala

Val

Val

Ser

525

Gln

Thr

Asp

Gly

His

360

Glu

Leu

Asn

Glu

Ile

430

Ile

Lys

Leu

Gly

Glu

510

Leu

Lys

Gln

Phe

Thr

Glu

Leu

Phe

415

Asp

Arg

Pro

Ile

His

495

Asp

Lys

Pro

Asp

Lys

320

Val

Asp

Ala

Asn

Ala

400

Phe

Gly

Asn

Thr

Thr

480

Ile

Asp

Val

Ala



CN 102666866 A

F

¢l

=

116/236 7T

[0117]

Pro Lys Ala Thr Arg Gly Val Leu Ala Lys Phe Ala Lys Leu Thr Arg
550

545

555

Pro Ala Ser Glu Gly Cys Val Thr Asp Leu

210>
211>
<2125
213>

96

DNA
<400> 96

atgactgaca
gttaaatcac
aaacctatcg
catgactttg
ttcggaacaa
ttgacatctc
gatgcttttg
gctaacatgg
gacggcaaag
gatatgacca
tgeggtggta
cttecgggtt
getggtegeg
cgtgaagett
acccttcacce
aatactttce
ttccaagacc
ggetteette
gcttitgatg
gaagatggtc
gtttctggtg
gaagccattg
tttgtaggac
gttggtaaag
acttatggte

tacctgcaaa

1713

565

aaaaaactct
ctaatcgtge
tcggtgteat
gtaaactagc
tcacggtttc
gtgatattat
tagccattgg
atatcccagc
atatcgattt
aagaagaagt
tgtatactge
catcttctca
ctgttgtcaa
ttgaagatge
tcttagctat
aagaaaaagt
tttacaaggt
atggtgaccg
atttaacacc
cgctcattat
taaaagtgcg
aagctgtctt
caaagggcgsg
ggcaaggtga
ttgtegtegge

caggagacat

A EEBRE (Streptococcus

taaagactta
tatgttgegt
ttcaacttgg
caaagtcggt
tgatggaatc
tgcagattct
cggttgtgat
catttttget
agtctctgte
taaagctttg
taacacaatg
cccggetgaa
aatgctcgaa
tattactgta
tgcecatget
tcectcatttg
cggaggggtla
tatcacttgt
tggtcaaaag
tcteccatggt
tcgtcatgtce
gaatgatgat
tcctggtatg
aaaagttgcc
tcatatcget

agtcactatt

570

mutans)

agaaatcgta
gcaactggta
gctgaaaaca
gttaaggaag
gccatgggaa
attgaagcag
aaaaacatgc
tacggcggaa
tttgaaggtg
gaatgtaatg
gcgacagceta
tccgecagaaa
atgggcttaa
actatggctc
gctaatgtgg
gctgatttga
ccagcagtta
actggcaaaa
gttattatge
aacttggcte
ggtcctgeta
attgttgatg
cctgaaatge
cttctgacag
cctgaagcac

gaccaagaca

155

gttctgttta
tgcaagatga
caccttgtaa
ctggtgettg
cccaaggaat
ccatgggagg
ccggttetgt
caattgcacc
tcggecattg
cttgteceegg
ttgaagtttt
agaaagcaga
aaccttctga
tgggaggttc
aattgacact
aaccttctgg
tgaaatatct
cagtcgetga
cgcttgaaaa
cagacggtgce
aggtctttaa
gtgatgttgt
tttcecttte
atggccgett
aagatggcgg

ctaaggaatt

960

cgattcaatg
agactttgaa
tatccactta
gccagttcag
gegtttetee
tcataatgeg
tatcgctatg
tggtaattta
gaaccacgge
tcctggagge
gggacttagc
tattgaagaa
cattttaacg
aaccaactca
tgatgatttc
tcaatatgta
ccttaaaaat
aaatttgaag
tcctaaacgt
cgttgccaaa
ttctgaagaa
tgtcgtacgt
atcaatgatt
ctcaggtggt
tccaatcgece

acactttgat

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
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[0118]

atctccgatg aagagttaaa acatcgtcaa gagaccattg aattgccacc getctattca

cgeggtatee ttggtaaata tgctcacatec gtttcgtetg cttctagggg agecgtaaca

gacttttgga agcctgaaga aactggcaaa aaa

210>
21
212>
213>

<400>

97
571
PRT

A EEFRE (Streptococcus mutans)

97

Met Thr Asp Lys
1

Tyr

Gly

Thr

Lys

69

Phe

Met

Ala

Cys

Ile

145

Asp

Trp

Asn

Asp

Met

Trp

50

Leu

Gly

Arg

Ala

Asp

130

Pro

Gly

Asn

Ala

Ser Met
20

Gln Asp
35

Ala Glu

Ala Lys

Thr Ile

Phe Ser
100

Met Gly
115

Lys Asn

Ala Ile

Lys Asp

His Gly

180

Cys Pro
195

Lys Thr Leu Lys Asp

5

Val

Glu

Asn

Val

Thr

85

Leu

Gly

Met

Phe

Ile

165

Asp

Gly

Lys

Asp

Thr

Gly

Yal

Thr

His

Pro

Ala

150

Asp

Met

Pro

Ser

Phe

Pro

55

Val

Ser

Ser

Asn

Gly

135

Tyr

Leu

Thr

Gly

Pro

Glu

40

Cys

Lys

Asp

Arg

Ala

120

Ser

Gly

Val

Lys

Gly
200

Asn

25

Lys

Asn

Glu

Gly

Asp

10

Asp

Val

Gly

Ser

Glu
185

Cys

Leu Arg Asn

10

Arg

Pro

Ile

Ala

Tle

Ile

Ala

Ile

Thr

Val

170

Glu

Gly

156

Ala

Ile

His

Gly

75

Ala

Tle

Phe

Ala

Ile

155

Phe

Val

Gly

Met

Val

Leu

60

Ala

Met

Ala

Val

Met

140

Ala

Glu

Lys

Met

Arg

Leu

Gly

45

His

Trp

Gly

Asp

Ala

125

Ala

Pro

Gly

Ala

Tyr
205

Ser

Arg

30

Val

Asp

Pro

Thr

Ser

110

Ile

Asn

Gly

Val

Leu

190

Thr

Ser

15

Ala

Ile

Phe

Val

Gln

95

Ile

Gly

Met

Asn

175

Glu

Ala

Val

Thr

Ser

Gly

Gln

80

Gly

Glu

Gly

Asp

Leu

160

His

Cys

Asn

1620
1680
1713



CN 102666866 A

F

5 %

118/236 1T

[0119]

Thr

Ser

225

Asp

Ala

His

Glu

305

Phe

Leu

Lys

Gln

Leu

385

Val

Asn

Asp

Gly

Gln

Met
210

Ser

Ile

Leu

Ala

290

Lys

Gln

Leu

Thr

Lys

370

Ile

Ser

Gly

Met
450

Gly

His

Arg

Leu

Gly

275

Ala

Val

Asp

Lys

Val

355

Val

Ile

Gly

- Glu

Asp
435

Pro

Glu

. Thr

Pro
Ala
Thr
260
Gly
Asn
Pro
Leu
Asn
340
Ala
Ile
Leu
Val
Glu
420
Val

Glu

Lys

Ala

Ala

Val

245

Arg

Ser

Val

His

Tyr

325

Gly

Glu

Met

His

Lys

405

Glu

Val

Met

Val

Ile

Glu

230

Val

Glu

Thr

Glu

Leu

310

Lys

Phe

Asn

Pro

Gly

390

Val

Ala

Val

Leu

Ala

Glu Val Leu Gly

215

Ser

Lys

Ala

Asn

Leu

295

Ala

Val

Leu

Leu

Leu

375

Asn

Arg

Ile

Val

Ser

455

Leu

Ala

Met

Phe

Ser

280

Thr

Asp

Gly

His

Lys

360

Glu

Leu

Arg

Glu

Arg

440

Leu

Leu

Glu Lys

Leu Glu
250

Glu Asp
265

Thr Leu

Leu Asp

Leu Lys

Gly Val
330

Gly Asp
345

Ala Phe

Asn Pro

Ala Pro

His Val

410

Ala Val
425
Phe Val

Ser Ser

Thr Asp

157

Leu

Lys

235

Met

Ala

His

Asp

Pro

315

Pro

Arg

Asp

Lys

Asp

395

Gly

Leu

Gly

Met

Gly

Ser

220

Ala

Gly

Ile

Leu

Phe

300

Ser

Ala

Ile

Asp

Arg

380

Gly

Pro

Asn

Pro

Ile

460

Arg

Leu

Leu

Thr

Leu

285

Asn

Val

Thr

Leu

365

Glu

Ala

Ala

Asp

Lys

445

Val

Phe

Pro
Ile
Lys
Val
270
Ala
Thr
Gln
Met
Cys
350
Thr

Asp

Val

Asp
430
Gly

Gly

Ser

Gly

Glu

Pro

255

Thr

Ile

Phe

Tyr

Pro

Gly

Ala

Val

415

Ile

Gly

Lys

Gly

Ser

Glu

240

Ser

Met

Ala

Gln

Val

320

Tyr

Gly

Gly

Pro

Lys

400

Phe

Val

Pro

Gly

Gly
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465 470 475 480
Thr Tyr Gly Leu Val Val Gly His Ile Ala Pro Glu Ala Gln Asp Gly
485 490 495
Gly Pro Ile Ala Tyr Leu Gln Thr Gly Asp Ile Val Thr Ile Asp Gln
500 505 510
Asp Thr Lys Glu Leu His Phe Asp Ile Ser Asp Glu Glu Leu Lys His
515 520 525
Arg Gln Glu Thr Ile Glu Leu Pro Pro Leu Tyr Ser Arg Gly Ile Leu
530 535 540
Gly Lys Tyr Ala His Ile Val Ser Ser Ala Ser Arg Gly Ala Val Thr
545 550 555 560
Asp Phe Trp Lys Pro Glu Glu Thr Gly Lys Lys
565 570
210> 98
211> 1788
<212> DNA
213> PREPEEEEE (Saccharomyces cerevisiae)
400> 98
atgggettgt taacgaaagt tgctacatct agacaattct ctacaacgag atgegttgea 60
aagaagctca acaagtactc gtatatcatc actgaaccta agggccaagg tgegtccecag 120
gecatgettt atgecaccgg tttcaagaag gaagatttca agaagcctca agteggggtt 180
gglicetgtt ggtggtecgg taacccatgt aacatgcatc tattggactt gaataacaga 240
tgttctcaal ccattgaaaa agegggtttg aaagctatge agttcaacac catcggtgtt 300
tcagacggta tctctatlggg tactaaaggt atgagatact cgttacaaag tagagaaatc 360
attgcagact cctttgaaac catcatgatg gcacaacact acgatgctaa catcgecatc 420
ccatcatgtg acaaaaacat gcccggtgtc atgatggeca tgggtagaca taacagacct 480
tccatcatgg tatatggtgg tactatcttg cccggtcatec caacatgtgg ttcticgaag 540
atctctaaaa acatcgatat cgtctctgeg ttccaatcct acggtgaata tatttccaag 600
caattcactg aagaagaaag agaagatgtt gtggaacatg catgcccagg tcctggttct 660
tgtggtggta tgtatactge caacacaatg gettctgecg ctgaagtget aggtttgacc 720
attccaaact cctettecctt cccagecgtt tccaaggaga agttagetga gtgtgacaac 780
attggtgaat acatcaagaa gacaatggaa tigggtattt tacctcgtga tatcctcaca 840
aaagaggctt ttgaaaacgc cattacttat gtcgttgecaa ccggtgggte cactaatget 900
gttttgcatt tggtggetgt tgetcactet gegggtgtca agttgtcace agatgattic 960
caaagaatca gtgatactac accattgatc ggtgacttca aaccttctgg taaalacgtc 1020

[0120]

158
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atggccgatt tgattaacgt tggtggtacc caatctgtga ttaagtatct atatgaaaac 1080
aacatgttge acggtaacac aatgactgtt accggtgaca ctttggcaga acgtgcaaag 1140
aaagcaccaa gcctacctga aggacaagag attattaage cactctccca cccaatcaag 1200
gccaacggte acttgcaaat tctgtacggt tcattggeac caggtggage tgtgggtaaa 1260
attaccggta aggaaggtac ttacttcaag ggtagagcac gtgtgttcga agaggaaggt 1320
geetttattg aagecttgga aagaggtgaa atcaagaagg gtgaaaaaac cgttgttgtt 1380
atcagatatg aaggtccaag aggtgcacca ggtatgcctg aaatgctaaa gecttectet 1440
gectectgatgg gttacggttt gggtaaagat gttgecattgt tgactgatgg tagattctcet 1500
ggtggttcte acgggttctt aatcggecac attgttcccg aagecgetga aggtggteet 1560
atcgggttgg tcagagacgg cgatgagatt atcattgatg ctgataataa caagattgac 1620
ctattagtct ctgataagga aatggctcaa cgtaaacaaa gttgggttge acctccacct 1680
cgttacacaa gaggtactct atccaagtat gctaagttgg tttccaacge ttccaacggt 1740
tgtgttttag atgettga 1758
<210> 99
<211> 585
212> PRT
213> MEAEPER2E; (Saccharomyces cerevisiae)
<400> 99
Met Gly Leu Leu Thr Lys Val Ala Thr Ser Arg Gln Phe Ser Thr Thr
1 5 10 15
Arg Cys Val Ala Lys Lys Leu Asn Lys Tyr Ser Tyr Ile Ile Thr Glu

20 25 30
Pro Lys Gly Gln Gly Ala Ser Gln Ala Met Leu Tyr Ala Thr Gly Phe
35 40 45
Lys Lys Glu Asp Phe Lys Lys Pro Gln Val Gly Val Gly Ser Cys Trp
50 55 60
Trp Ser Gly Asn Pro Cys Asn Met His Leu Leu Asp Leu Asn Asn Arg
65 70 75 80
Cys Ser Gln Ser Ile Glu Lys Ala Gly Leu Lys Ala Met Gln Phe Asn
85 90 95
Thr Ile Gly Val Ser Asp Gly Ile Ser Met Gly Thr Lys Gly Met Arg
100 105 110
Tyr Ser Leu Gln Ser Arg Glu Ile Ile Ala Asp Ser Phe Glu Thr Ile
115 120 125
[0121]

159
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[0122]

Met

Lys

145

Ser

Gly

Ser

Asp

Tyr

225

Ile

Glu

Ile

Thr

Val

305

Gln

Gly

Val

Thr

Leu

Met

130

Asn

Ile

Ser

Tyr

Val

210

Thr

Pro

Cys

Leu

Tyr

290

Ala

Arg

Lys

Ile

Val

370

Pro

Ala

Met

Met

Ser

Gly

195

Val

Ala

Asn

Asp

Pro

275

Val

Val

Ile

Tyr

Lys

355

Thr

Glu

Gln

Pro

Val

Lys

180

Glu

Glu

Asn

Ser

Asn

260

Arg

Val

Ala

Ser

Val

340

Tyr

Gly

Gly

His

Tyr

His

Thr

Ser

245

Ile

Asp

Ala

His

Asp

325

Met

Leu

Asp

Gln

Tyr

Val

150

Gly

Ser

Ile

Ala

Met

230

Ser

Gly

Ile

Thr

Ser

310

Thr

Ala

Tyr

Thr

Glu

Asp Ala Asn Ile

135

Met

Gly

Lys

Ser

Cys

215

Ala

Phe

Glu

Leu

Thr

Asp

Glu

Leu

375

Ile

Met

Thr

Asn

Lys

200

Pro

Ser

Pro

Tyr

Thr

280

Gly

Gly

Pro

Leu

Asn

360

Ala

1le

Ala Met

Ile Leu
170

Ile Asp
185

Gln Phe
Gly Pro
Ala Ala
Ala Val

250

Ile Lys
265

Lys Glu
Ser Thr
Val Lys
Leu Ile

330

Ile Asn
345
Asn Met

Glu Arg

Lys Pro

160

Ala

Gly

155

Pro

Ile

Thr

Gly

Glu

235

Ser

Lys

Ala

Asn

Leu

315

Gly

Val

Leu

Ala

Leu

Ile
140
Arg
Gly
Val
Glu
Ser
220
Val
Lys
Thr
Phe
Ala
300
Ser
Asp
Gly
His
Lys
380

Ser

Pro

His

His

Ser

Glu

205

Cys

Len

Glu

Met

Glu

285

Val

Pro

Phe

Gly

Gly

365

Lys

His

Ser

Asn

Pro

Ala

190

Glu

Gly

Gly

Lys

Glu

2770

Asn

Leu

Asp

Lys

Thr

300

Asn

Ala

Pro

Cys

Arg

Thr

175

Phe

Arg

Gly

Leu

Leu

2656

Leu

Ala

His

Asp

Pro

335

Gln

Thr

Pro

Ile

Asp

Pro

160

Gln

Glu

Met

Thr

240

Ala

Gly

Ile

Leu

Phe

320

Ser

Ser

Met

Ser

Lys
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[0123]

385

Ala Asn Gly

Ala Val Gly

Ala Val

Arg Va
435

Glu
450

Gly Ile

Gly
165

Pro Arg

Ala Leu Met

Gly Arg Phe

Glu Ala

515

Pro

Glu Ile

530

Ile

Asp Lys Glu

545

Arg Tyr Thr

Ala Ser Asn

<210>
211>
212>
213>

100
1647

<400> 100
atgtatacag

tttggagtcc
atgaaatggg
cgtactaaaa

aatggattag

390

Leu
405

His

Lys Ile

420

Phe Glu

Lys

Lys

Gly Ala

Gln

Thr

Glu

Gly

Pro

Ile Leu

Gly Lys

Tyr

Glu

395

Ser

Gly Thr

425

Glu Gly

440

Glu
455

Lys

Gly Met

470

Gly Tyr

485

Ser
500

Gly
Ala Glu
Ile Asp

Met Ala

Gly

Gly

Gly

Ala

Gln

Leu Gly

Ser His

Ala

Thr

Pro

Lys

Gly

Phe Ile

Val Val

Glu Met

475

Asp Val

490

Phe Leu

505

Gly Pro

520

Asp Asn

535

Arg

550

Arg Gly

Gly
580

Cys

taggagatta
ctggagacta
tcggaaatge
aagctgcege

caggaagtta

Thr

Val

Leu Ser

Leu Asp

cctattagac
taacttacaa
taatgaatta
atttcttaca

cgccgaaaat

Ile

Asn

Gln

Lys

Gly Leu

Lys Ile

Ser Trp

555

Tyr Ala

570

Ala
585

DNA
HABIIRE (Lactococcus lactis)

cgattacacg
tttttagate
aatgcttcat
acctttggag

ttaccagtag

161

Leu Ala Pro

Phe Lys

430

Tyr

Glu Ala

445

Leu

Val
460

Ile Arg

Leu Lys Pro

Ala Leu Leu

Ile His

510

Gly

Val Asp

525

Asp Leu Leu

540

Val Ala Pro

Lys Leu Val

agttaggaat
aaattatttc
atatggctga
taggtgaatt

tagaaatagt

400

Gly
Arg
Glu Arg
Glu

Tyr

Ser
480

Ser

Thr
495

Asp

Ile Val

Gly Asp
Val

Ser

Pro
560

Pro

Ser Asn

575

tgaagaaatt
ccacaaggat
tggectatget
gagtgcagtt

gggatcacct

60
120
180
240
300
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acatcaaaag ttcaaaatga aggaaaattt gttcatcata cgctggctga cggtgatttt 360
aaacacttta tgaaaatgca cgaacctgtt acagcagctc gaactttact gacagcagaa 420
aatgcaaccg ttgaaattga ccgagtactt tctgcactat taaaagaaag aaaacctgtc 480
tatatcaact taccagttga tgttgctgct gcaaaagcag agaaaccctc actccctttg 540
aaaaaggaaa actcaacttc aaatacaagt gaccaagaaa ttttgaacaa aattcaagaa 600
agcttgaaaa atgccaaaaa accaatcgtg attacaggac atgaaataat tagttttgge 660
ttagaaaaaa caglcactca atttatttca aagacaaaac tacctattac gacattaaac 720
tttggtaaaa gttcagttga tgaagccctc ccttcatttt taggaatcta taatggtaca 780
ctctcagage ctaatcttaa agaattcgtg gaatcagecg acttcatctt gatgettgga 840
gttaaactca cagactcttc aacaggagcc ttcactcatc atttaaatga aaataaaatg 900
atttcactga atatagatga aggaaaaata tttaacgaaa gaatccaaaa ttttgatttt 960
gaatcccteca tctectctet cttagaccta agecgaaatag aatacaaagg aaaatatatce 1020
gataaaaagc aagaagactt tgttccatca aatgegcttt tatcacaaga ccgeccetatgg 1080
caagcagttg aaaacctaac tcaaagcaat gaaacaatcg titgctgaaca agggacatca 1140
ttctttggeg cttcatcaat tttcttaaaa tcaaagagtc attttattgg tcaaccctta 1200
tggggatcaa ttggatatac attcccagca gcattaggaa gccaaattge agataaagaa 1260
agcagacacc ttttatttat tggtgatggt tcacttcaac ttacagtgca agaattagga 1320
ttagcaatca gagaaaaaat taatccaatt tgctttatta tcaataatga tggttataca 1380
gtcgaaagag aaattcatgg accaaatcaa agctacaatg atattccaat gtggaattac 1440
tcaaaattac cagaatcgtt tggagcaaca gaagatcgag tagtctcaaa aatcgttaga 1500
actgaaaatg aatttgtgtc tgtcatgaaa gaagctcaag cagatccaaa tagaatgtac 1560
tggattgagt taattttggc aaaagaaggt gcaccaaaag tactgaaaaa aatgggcaaa 1620
ctatttgetg aacaaaataa atcataa 1647
<210> 101
211> 548
212> PRT
213> AMAFE (Lactococcus lactis)
<400> 101

[0124]

1

10

Met Tyr Thr Val Gly Asp Tyr Leu Leu Asp Arg Leu His Glu Leu Gly
5

15

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

20

2

5

30

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

35

162
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[0125]

Glu
Ala
65

Asn
Val
His
Pro
Glu
145
Tyr
Ser
Glu
Ile
Val
225
Phe
Tyr
Ala

Gly

Ile

Leu

50

Ala

Gly

Gly

Thr

Val

130

Ile

Ile

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

Phe

Ala

Pro

100

Ala

Ala

Arg

Leu

Leu

180

Asn

Thr

Phe

Ser

Thr

260

Ile

Thr

Gly

Ser
Leu
Gly
85

Thr
Asp
Ala
Val
Pro
165
Lys
Lys
Gly
Ile
Ser
245
Leu
Leu

His

Lys

Tyr

Thr

70

Ser

Ser

Gly

Arg

Leu

150

Val

Ile

His

Ser

230

Val

Ser

Met

His

Tle

Met Ala Asp Gly Tyr

55

Thr Phe

Tyr Ala

Lys Val

Asp Phe
120

Thr Leu
135

Ser Ala

Asp Val

Glu Asn

Gln Glu
200

Glu Ile
215

Lys Thr

Asp Glu

Glu Pro

Leu Gly
280

Leu Asn
295

Phe Asn

Gly

Glu

Gln

105

Lys

Leu

Leu

Ala

Ser

185

Ser

Ile

Lys

Ala

Asn

265

Val

Glu

Glu

163

Val

Asn

90

Asn

His

Thr

Leu

Ala

170

Thr

Leu

Ser

Leu

Leu

250

Leu

Lys

Asn

Arg

Gly

75

Leu

Glu

Phe

Ala

Lys

155

Ala

Ser

Lys

Phe

Pro

235

Pro

Lys

Leu

Lys

Ile

Ala

60

Glu

Pro

Gly

Met

Glu

140

Glu

Lys

Asn

Asn

Gly

220

Tle

Ser

Glu

Thr

Met

300

Gln

Arg

Leu

Val

Lys

Lys

125

Asn

Arg

Ala

Thr

Ala

205

Leu

Thr

Phe

Phe

Asp

280

Ile

Asn

Thr

Ser

Val

Phe

110

Met

Ala

Lys

Glu

Ser

190

Lys

Glu

Thr

Leu

Val

270

Ser

Ser

Phe

Lys

Ala

Glu

95

Val

His

Thr

Pro

Lys

175

Asp

Lys

Lys

Leu

Ser

Leu

Asp

Lys

Val

80

Ile

His

Glu

Val

VYal

160

Pro

Gln

Pro

Thr

Asn

240

Ile

Ser

Thr

Asn

Phe
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305

Glu

Gly

Leu

Ser

Ser

385

Trp

Ala

Gln

Pro

Ile

465

Lys

Gln

Glu

Gln
515

Ser Leu

Lys Tyr

Leu Ser
355

Asn Glu
37

Ser lle

Gly Ser

Asp Lys

Leu Thr
435

Ile Cys
450

His Gly

* Lys Leu

Ile Val

Ala Asp
515

Gly Ala
530

Asn Ljs

<210> 102
211> 1644
<212> DNA

Ile

Ile

340

Gln

Thr

Phe

Ile

Glu

420

Val

Phe

Pro

Pro

Arg

500

Pro

Pro

Ser

Ser

325

Asp

Asp

Ile

Leu

Gly

405

Ser

Gln

Ile

Asn

Glu

485

Thr

Asn

Lys

310

Ser

Lys

Arg

Val

Lys

390

Tyr

Arg

Glu

Ile

Gln

470

Ser

Glu

Arg

Val

Leu Leu

Lys Gln

Leu Trp
360

Ala Glu
375

Ser Lys

Thr Phe

His Leu

Leu Gly
440

Asn Asn
455

Ser Tyr

Phe Gly

Asn Glu

Met Tyr

520

Leu Lys
535

Asp

Glu

345

Gln

Gln

Ser

Pro

Leu

425

Leu

Asp

Asn

Ala

Phe

505

Trp

Lys

Leu

330

Asp

Ala

Gly

His

Ala

410

Phe

Ala

Gly

Asp

Thr

490

Val

Tle

Met

164

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
525

Leu

Glu Tyr
335

Ser Asn
350

Leu Thr

Phe Gly

Gln Pro

Ser Gln
415

Gly Ser
430

Lys Ile
Glu Arg
Trp Asn
Val Val

495

Lys Glu
510

Leu Ala

Phe Ala

320

Lys

Ala

Gln

Ala

Leu

400

Ile

Leu

Asn

Glu

Tyr

480

Ser

Ala

Lys

Glu
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[0127]

213> AT

<220>
223>

<400> 102
atgtataccg

ttcggrgtte
atgaaatggg
cggactaaga
aatggtttgg
acgagtaagg
aaacacttta
aatgccaccg
tacattaatt
aagaaggaaa
tcattaaaaa
ttggaaaaaa
tttggtaaat
ttaagtgaac
gtcaagttaa
atttcattga
gaatcattga
gataagaagc
caggeggttg
ttcttcggeg
tggggtagta
tcacgacact
ttggecatte
gttgaacggg
tcaaaattge
accgaaaatg
tggattgaat
ttatttgecag
<210> 103

211> 1047
<212> DNA

FF31

ttggtgacta
caggcgatla
tcggtaacge
aagctgcage
ccggtagtta
ttcaaaacga
tgaagatgca
tcgaaattga
taccggtcega
atagtacctc
atgctaaaaa
cggtgacgca
caagtgttga
cgaatttaaa
ctgattcatc
atattgatga
ttagtagttt
aggaagattt
aaaacttaac
catcaagtat
ttggttacac
tattattcat
gcgaaaagat
aaattcacgg
cggaaagttt
aattcgtgte
taatcttggc

aacaaaataa

tttgttggat
caatttacaa
aaatgaatta
ctttttgacg
cgccgaaaat
aggtaaattt
tgaaccggtc
ccgegtttta
tgtggcagceg
aaatacctca
accaatcgtt
atttatttca
cgaagcgttg
agaatttgtg
aactggcecgceg
aggcaaaatc
gttagattta
tgttccgagt
tcaatcaaac
ctttttaaaa
cttcccageg
tggtgacggt
caacccaatt
tccgaaccaa
tggegecacce
agtgatgaag
taaggaaggt

aagt

cggttacacg
tttttggacc
aatgcgagtt
acttttggtg
ttaccggtcg
gtccatcata
actgectgcac
tcagcettgt
gccaaagetg
gatcaagaaa
attaccggtc
aagacgaaat
ccaagtttcet
gaaagtgcag
ttcacgcatc
ttcaacgaac
tcagaaatcg
aatgcattgt
gaaaccattg
tcaaaaagtc
gcgttaggta
agtttacaat
tgtttcatta
agttacaatg
gaagatcggg
gaagcacaag

gccccgaagg

165

aattaggcat
aaatcatcag
acatggectga
ttggtgaatt
ttgaaattgt
ccttggecaga
ggactttatt
taaaagaacg
aaaaaccgag
tcttgaacaa
atgaaattat
taccaattac
tgggtatcta
attttatttt
atttaaatga
ggattcaaaa
aatacaaagg
taagtcaaga
ttgctgaaca
atttcatcgg
gtcaaattgc
tgacggtcca
tcaataatga
atattccaat
tcgttagtaa
ccgatccgaa

ttttaaagaa

cgaagaaatc
tcacaaagac
cggttatget
atcagcegtt
tggcagtcca
tggtgatttt
aactgcggaa
caaaccggtt
tttgeegtta
gatccaagaa
tagttttggt
gaccttgaat
taatggtact
aalgttgggt
aaataaaatg
ttttgatitt
caagtatatt
tegettlatgg
aggtacttca
tcaaccatta
tgacaaagaa
ggaattaggt
cggttatact
gtggaactac
aattgtgcgg
ccggatgtat

gatgggcaag

L7 TR IEEDAMNE (Lactobacillus plantarum) HRIEHIRIGX

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1644
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[0128]

213> AKEBFEEALTLEFE (Achromobacter xylosoxidans)

<400> 103
atgaaagctc

acccttcaaa
gatctcggca
gaaggggtag
aaggtcctga
tactcccatt
gaatacgtcc
gacgaaatcg
tatgggaatg
tcegtactgt
gagaatcgcc
gagaacgttg
geggtgggea
atcgecaacg
aagaacctga
gtcgectega
gagatcgagc
atcctctega
210>
211>

212>
213>

104
348

<400> 104

Met Lys Ala Leu Val Tyr His Gly Asp His Lys Ile
1 5 10

Lys Pro

Leu Lys

Asn Pro
50

Val Ile
65

tggtttatca
agcccacgga
tctacaaagg
gcgtcatcga
tttcctgegt
geegegacgg
gcatcccgea
ccgteectget
tccageeggg
tgaccgccca
tccagetcege
tcgaageegt
taccggcgac
tcggegtgea
cgatcaccac
ccgacaagct
acgectatca

acgecaggege

20

cggtgaccac
tgtagtagta
caagaatcca
ggaagtggec
cacttcttge
cgggtggate
tgcegacaac
gagcgacatc
cgatgeggtg
gttctactcc
caaggagctc
gcataggatt
ttgggacatc
tggcgtcaag
gggactggtg
tccgttgaag
ggtattcctce

tgecetga

aagatctcgce
cgggttttga
gaggtcgeceg
gagagtgtca
ggctegtgeg
ctgggttaca
agcctctaca
ctgcccacceg
gctattgtceg
ccctegacca
ggggraacge
gcggceagagg
tgccaggaga
gttgacttcg
aacacgaaca
aagatgatta

aatggcgcca

Lys Pro Thr Leu Gln Lys Pro Thr Asp Val

25

Thr Thr Ile Cys Gly Thr Asp Leu Gly Ile
35 40

Glu Val Ala Asp Gly Arg Ile Leu Gly His
55

Glu Glu Val Gly Glu Ser Val Thr Gln Phe
70

75

166

ttgaagacaa
agaccacgat
acgggcgcat
cgcagttcaa
actactgcaa
tgatcgatgg
agatccccca
gccacgaaat
gegegggecee
tcatcgtgat
acaccatcaa
gagtcgatgt
tcgtcaagce
agattcagaa
cgacgcccat
cccatcgett

aggagaaggce

PRT -
ABEEANTEMNE (Achromobacter xylosoxidans)

30

45

60

gcccaagecce
ctgecggeacg
cctgggecat
gaaaggcgac
gaagcagctt
cgtgcaggec
gacaattgac
cggegtccag
cgtcggeatg
cgacatggac
ctccggeacg
tgcgatcegag
cggecgegeac
gctctggatce
gctgatgaag
cgagetggece

gatgaagatc

Ser Leu Glu Asp

15

Val Val Arg Val
Tyr Lys Gly Lys
Glu Gly Val Gly

Lys Lys Gly Asp
80

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

1020
1047
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[0129]

Lys

Lys

Tyr

Asp

Val

145

Tyr

Pro

Thr

Glu

Glu

225

Ala

Pro

Phe

Leu

Asp

305

Glu

Ala

Val

Lys

Met

Asn

130

Leu

Gly

Val

Ile

Leu

210

Ala

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 Ser
85

Leu Tyr
100

Asp Gly

Leu Tyr

Ser Asp

Val Gln
165

Met Ser
180

Val Ile

Ala Thr

His Arg

Ile Pro
245

His Ile
260

Gln Lys

Thr Asn

Pro Leu

His Ala

325

Ile Ile

Cys Val Thr Ser

Ser

Val

Lys

Ile

150

Pro

Val

Asp

His

Ile

230

Ala

Ala

Leu

Thr

Lys

310

Tyr

Leu

His

Gln

Ile

135

Leu

Gly

Leu

Met

Thr

215

Ala

Thr

Asn

Trp

Thr

295

Lys

Gln

Ser

Cys

Ala

120

Pro

Pro

Asp

Leu

Asp

200

Ile

Ala

Trp

Val

Ile

280

Pro

Met

Val

Asn

Arg

106

Glu

Gln

Thr

Ala

Thr

185

Glu

Asn

Glu

Asp

Gly

Lys

Met

Ile

Phe

Ala

167

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

165

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

Iile

Val

Tyr

Gln

205

Glu

Val

Glu

Val

Ile

285

Val

Phe

Ala

Asp

Ile

110

Pro

Glu

Gly

Gly

Ser

190

Leu

Asn

Ala

Ile

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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Q210>
211>
212>
213>

105
1047
DNA
AT
220>
223>
<400> 105
atgaaagctt
actttgcaga
gacttgggta
gaaggegteg
aaagttttaa
tacagtcatt
gaatacgtcc
gacgaaattg
tatggcaacg
agtgttttat
gaaaatcgtt
gaaaatgttg
geegtgggea
atcgccaatg
aaaaatttga
gtcgecatcaa
gaaattgaac
atLLLatcda
<210>
211>

212>
213>

106
DNA
220>
223>

<400> 106

340

73

tggtttacca
agccaactga
tctataaggg
gtgttatcga
tcagttgtgt
gtegtgacgg
gtattccaca
ctgttttgtt
tccaaccagg
taacggctca
tgcaattgge
ttgaagcagt
ttccagcaac
tgggtgtgea
cgattactac
ccgataaatt
atgcctatca

acgccggtge

1125
ANILF5

tggtgaccac
tgtegtggte
caagaatcca
agaagttggt
tacgagttgt
tggttggate
cgcagataat
atcagatatc
cgatgcegtt
attctattca
taaggaattg
ccatcgtatt
gtgggatatt
tggtgtgaag
tggtttggtt
accattgaag
agttttctta

agcttaa

345

aaaattagtt
cgtgtcttaa
gaagttgcceg
gaaagtgtta
ggttcatgtg
ttgggttaca
tcattgtata
ttaccaacgg
gcaattgttg
ccatcaacta
ggcgectacge
gcagctgaag
tgtcaagaaa
gttgattttg
aacacgaata
aagatgatta

aacggegeea

tagaagataa
agacgaccat
acggtcgtat
cccaattcaa
attactgtaa
tgattgatgg
aaattccaca
gccatgaaat
gcgeeggtee
tcattgtcat
acactatcaa
gcgtegatgt
ttgttaagce
aaattcaaaa
cgactccaat
ctcaccgttt

aggaaaaagc

gccaaaacca
ttgtggcacg
cttaggtcat
gaagggtgac
gaaacaattg
tgtccaaget
aactattgac
tggtgtccaa
agtgggeatg
cgacatggat
ttcaggtacg
ggcaattgaa
aggcgeccat
attgtggatt
gttaatgaag
tgaattagca

aatgaaaatt

S EFL TR LI BB (S, cerevisiae) HZIEM DADHGHGX

atgtcaacag ccggtaaagt tattaagtgt aaagceggecag ttttgtggga agagaaaaag

cegtttagca tagaagaagt agaagtagcg ccaccaaaag cacacgaggt tagaatcaag

atggttgceca ccggaatctg tagatccgac gaccatgtgg tgagtggecac tctagttact

cctttgecag taatcgeggg acacgagget gecggaatcg ttgaatccat aggtgaaggt

168

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

1020
1047

60
120
180
240

ZFIF AL UEE D HFTE (Lactobacillus plantarum) "PERiAH)sadBZwi%X
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gttaccactg ttcgtcctgg tgataaagtg atcccactgt tcactcctca atgtggtaag 300
tgtagagtct gcaaacatcc tgagggtaat ttctgectta aaaatgattt gtctatgect 360
agaggtacta tgcaggatgg tacaagcaga tttacatgca gagggaaacc tatacaccat 420
ttccttggta cttctacatt ttcccaatac acagtggtge acgagatatc tgtcgetaaa 480
atcgatgcag cttcaccact ggaaaaagtt tgcttgatag ggtgeggatt ttccaccggt 540
tacggttccg cagttaaagt tgcaaaggtt acacagggtt cgacttgtge agtattcggt 600
Llaggaggag taggactaag cgttattatg gggtgtaaag ctgcaggege agcgaggatt 660
ataggtgtag acatcaataa ggacaaattt gcaaaagcta aggaggtcgg ggctactgaa 720
tgtgttaacc ctcaagatta taagaaacca atacaagaag tccttactga aatgtcaaac 780
ggtggagttg atttctcttt tgaagttata ggecegtcttg atactatggt aactgegttg 840
tcctgetgte aagaggecata tggagtcagt gtgatcgtag gtgttectec tgattcacaa 900
aatttgtcga tgaatcctat getgttgeta ageggtcgta catggaaggg agctatattt 960
ggcggtttta agagcaagga tagtgttcca aaacttgttg ccgactttat ggcgaagaag 1020
tttgetcttg atcctttaat tacacatgta ttgccattcg agaaaatcaa tgaagggttt 1080
gatttgttaa gaagtggtga atctattcgt acaattttaa ctttt 1125
210> 107
211> 375
212> PRT
213> B L (Equus caballus)
<400> 107
Met Ser Thr Ala Gly Lys Val Ile Lys Cys Lys Ala Ala Val Leu Trp
1 5 10 15
Glu Glu Lys Lys Pro Phe Ser Ile Glu Glu Val Glu Val Ala Pro Pro
20 25 30

Lys Ala His Glu Val Arg Ile Lys Met Val Ala Thr Gly Ile Cys Arg

35 40 45
Ser Asp Asp His Val Val Ser Gly Thr Leu Val Thr Pro Leu Pro Val
50 55 60

Ile Ala Gly His Glu Ala Ala Gly Ile Val Glu Ser Ile Gly Glu Gly

65 70 5 80

Val Thr Thr Val Arg Pro Gly Asp Lys Val Ile Pro Leu Phe Thr Pro

85 90 95

Gln Cys Gly Lys Cys Arg Val Cys Lys His Pro Glu Gly Asn Phe Cys

100 105 110
[0131]
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Leu

Ser

Ser

145

Ile

Phe

Gly

Ile

1le

225

Glu

Leu

Val

Asn

305

Gly

Vet

Phe

Ile

Lys

Arg

130

Thr

Asp

Ser

Ser

Met

210

Asn

Val

Met

Asp

Ser

290

Pro

Gly

Ala

Glu

Arg

Asn

115

Phe

Phe

Ala

Thr

Thr

195

Gly

Lys

Asn

Ser

Thr

275

Val

Met

Phe

Lys

Lys

355

Thr

Asp

Thr

Ser

Ala

Gly

180

Cys

Cys

Asp

Pro

Asn

260

Met

Ile

Leu

Lys

Lys

340

Ile

Ile

Leu

Cys

Gln

Ser

165

Tyr

Ala

Lys

Lys

Gln

245

Gly

Val

Val

Leu

Ser

325

Phe

Asn

Leu

Ser Met Pro Arg

Arg

Tyr

150

Pro

Gly

Val

Ala

Phe

230

Asp

Gly

Thr

Gly

Leu

310

Lys

Ala

Glu

Thr

Gly

135

Thr

Leu

Ser

Phe

Ala

215

Ala

Tyr

Val

Ala

Val

295

Ser

Asp

Leu

Gly

Phe

120

Lys

Val

Glu

Ala

Gly

200

Gly

Lys

Lys

Asp

Leu

280

Pro

Gly

Ser

Asp

Phe
360

Pro

Val

Lys

Val

185

Leu

Ala

Ala

Lys

Phe

265

Ser

Pro

Arg

Val

Pro

345

Asp

170

Gly

Ile

Asp

Val

170

Lys

Gly

Ala

Lys

Pro

250

Ser

Cys

Asp

Thr

Pro

330

Leu

Leu

Thr

His

Glu

155

Cys

Val

Gly

Arg

Glu

235

Tle

Phe

Cys

Ser

315

Lys

Ile

Leu

Met

His

140

Ile

Leu

Ala

Val

Ile

220

Val

Gln

Glu

Gln

Gln

300

Lys

Leu

Thr

Arg

121

Gln

125

Phe

Ser

Ile

Lys

Gly

205

Ile

Gly

Glu

Val

Glu

285

Asn

Gly

Val

His

Ser
365

Asp

Leu

Val

Gly

Val

190

Leu

Gly

Ala

Val

Ile

270

Ala

Leu

Ala

Ala

Val

350

Gly

Gly

Gly

Ala

Cys

175

Thr

Ser

Val

Thr

Leu

255

Gly

Tyr

Ser

Ile

Asp

335

Leu

Glu

Thr

Thr

Lys

160

Gly

Gln

Val

Asp

Glu

240

Thr

Arg

Gly

Met

Phe

320

Phe

Pro

Ser
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370 375

<210> 108
211> 1440
<212> DNA
<213> KM#F1# (Escherichia coli)
<400> 108
atggtaacgt tcatgataac ttctgetctt catcgigegg ccgactggge taaatctgtg 60
ttetecttegg cggegetggg tgatcctege cgtactgeece gettggttaa cgtegecgece 120
caattggcaa aatattctgg taaatcaata accatctcat cagagggtag tgaagccatg 180
caggaaggeg cttaccgatt tatccgcaat cccaacgttt ctgecgagge gatcagaaag 240
gctggegeca tgecaaacagt caagttgget caggagtttc ccgaactget ggecattgag 300
gacaccacct ctttgagtta tcgccaccag gtcgecgaag agettggecaa getgggetet 360
attcaggata aatcccgegg atggtgggtt cactcegtte tcttgetega ggeccaccaca 420
ttcegecaccg taggattact geatcaggag tggtggatge geceggatga cectgecegat 480
gcggatgaaa aggagagtgg caaatggetg geagecgecg caactagecg gttacgeatg 540
ggcagecatga tgagcaacgt gattgeggtc lgtgaccgeg aagecgatat tcatgcttat 600
ctgcaggaca aactggecgea taacgagege ttegtggtge getccaagea cccacgeaag 660
gacgtagagt ctgggttgta tctgtacgac catctgaaga accaaccgga gttgggtggc 720
tatcagatca gcattccgca aaagggegtg gtggataaac gcggtaaacg taaaaatcga 780
ccagecegea aggegagett gageetgege agtgggegea tcacgectaaa acaggggaat 840
atcacgctca acgeggtget ggecgaggag attaacccge ccaagggtga gacccegtig 900
aaatggttgt tgctgaccag cgaaccggte gagtcgetag cccaagecti gegegteatce 960
gacatttata cccatcgetg geggatcgag gagttccata aggcatggaa aaccggagea 1020
ggagcegaga ggeaacgeat ggaggageeg gataatctgg ageggatggt ctegatccte 1080
tegtttgttg cggtcagget gttacagctc agagaaaget tcacgetgee geaageactc 1140
agggegeaag ggctgetaaa ggaageggaa cacgtagaaa gccagtccge agaaacggtg 1200
ctgacceegg atgaatgtca getactggge tatctggaca agggaaaacg caagcgcaaa 1260
gagaaagcag gtagcttgea gtgggettac atggegatag ctagactggg cggttttatg 1320
gacagcaagc gaaccggaat tgccagetgg ggegecctet gggaaggttg ggaagecctig 1380
caaagtaaac tggatggctt tcttgecgec aaggatctga tggegeaggg gatcaagate 1440
210> 109
211> 480
212> PRT
213> KF## (Escherichia coli)

[0133]

<400> 109

Met Val Thr Phe Met Ile Thr Ser Ala Leu His Arg Ala Ala Asp Trp
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[0134]

1

Ala

Ala

Ser

Tyr

65

Ala

Leu

Glu

Trp

Gly

145

Ala

Arg

Arg

Glu

Gly

225

Tyr

Arg

Lys

Arg

Ile

50

Arg

Gly

Ala

Glu

Val

130

Leu

Asp

Leu

Glu

Arg

210

Leu

Gln

Lys

Ser

Leu

35

Thr

Phe

Ala

Ile

Leu

115

His

Leu

Glu

Arg

Ala

195

Phe

Tyr

1le

Asn

Val

Val

Ile

Ile

Met

Glu

100

Gly

Ser

His

Lys

Met

180

Asp

Val

Leu

Ser

Arg
260

Phe

Asn

Ser

Arg

Glin

85

Asp

Lys

Val

Gln

Glu

165

Gly

Ile

Val

Tyr

Ile

245

Pro

Ser

Val

Ser

Asn

Thr

Thr

Leu

Leu

Glu

150

Ser

Ser

His

Arg

Asp

230

Pro

Ala

Ser

Ala

Glu

55

Pro

Val

Thr

Gly

Leu

135

Trp

Gly

Met

Ala

Ser

215

His

Gln

Arg

Ala Ala
25

Ala Gln
40

Gly Ser

Asn Val

Lys Leu

Ser Leu

105

Ser Ile
120

Leu Glu

Trp Met

Lys Trp

Met Ser

185

Tyr Leu

200

Lys His

Leu Lys

Lys Gly

Lys Ala
265

172

10

Leu

Leu

Glu

Ser

Ala

90

Ser

Gln

Ala

Arg

Leu

170

Asn

Gln

Pro

Asn

Val

250

Ser

Gly

Ala

Ala

Ala

75

Gln

Tyr

Asp

Thr

Pro

155

Ala

Val

Asp

Arg

Gln

235

Val

Leu

Asp

Lys

Met

60

Glu

Glu

Arg

Lys

Thr

140

Asp

Ala

Tle

Lys

Lys

220

Pro

Asp

Ser

Pro

Tyr

45

Gln

Ala

Phe

His

Ser

125

Phe

Asp

Ala

Ala

Leu

205

Asp

Glu

Lys

Leu

Arg

Ser

Glu

Ile

Pro

Gln

110

Arg

Arg

Pro

Ala

Val

190

Ala

Val

Leu

Arg

Arg
270

15

Arg

Gly

Gly

Arg

Glu

95

Val

Gly

Thr

Ala

Thr

175

Cys

His

Glu

Gly

Thr

Lys

Ala

Lys

80

Leu

Ala

Trp

Val

Asp

160

Ser

Asp

Asn

Ser

Gly

240

Lys

Gly
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[0135]

Arg
Glu
Leu
305
Asp
Lys
Leu
Gln
Leu
385
Leu
Arg
Ile

Ser

Asp
465

Ile

Glu

290

Thr

Ile

Thr

Glu

Leu

370

Leu

Thr

Lys

Ala

Trp

450

Gly

<210>
211>
212>
213>

<2205
223>

<400>

gaattcagat ctctcgagce cgggatcgat ggtacctcge gaaagettgg atgttgtaca

ggataatgtc cagaaggtcg atagaaagcg tgagaaacag cgtacagacg atttagagat

Thr

275

Ile

Ser

Tyr

Gly

Arg

355

Arg

Lys

Pro

Arg

Arg

435

Gly

Phe

110
5323
DNA

Leu

Asn

Glu

Thr

Ala

340

Met

Glu

Glu

Asp

Lys

420

Leu

Ala

Leu

N3

Btk
110

Lys

Pro

Pro

His

325

Gly

Val

Ser

Ala

Glu

405

Glu

Gly

Leu

Ala

Gln

Pro

Val

310

Arg

Ala

Ser

Phe

Glu

390

Cys

Gly

Trp

Ala
470

Gly

Lys

295

Glu

Trp

Glu

Ile

Thr

375

His

Gln

Ala

Phe

Glu

455

Lys

Asn

280

Gly

Ser

Arg

Arg

Leu

360

Leu

Val

Leu

Gly

Met

440

Gly

Asp

Ile

Glu

Leu

Ile

Gln

345

Ser

Pro

Glu

Leu

Ser

425

Asp

Trp

Leu

Thr

Thr

Ala

Glu

330

Arg

Phe

Gln

Ser

Gly

410

Leu

Ser

Glu

Met

173

Leu Asn

Pro Leu
300

Gln Ala
315

Glu Phe

Met Glu

Val Ala

Ala Leu
380

Gln Ser
395

Tyr Leu

Gln Trp

Lys Arg

Ala Leu
460

Ala Gln
475

Ala

285

Lys

Leu

His

Glu

Val

365

Arg

Ala

Asp

Ala

Thr

445

Gln

Gly

Val

Trp

Arg

Pro

350

Arg

Ala

Glu

Lys

Tyr

430

Gly

Ser

Ile

Leu

Leu

Val

Ala

335

Asp

Leu

Gln

Thr

Gly

415

Met

Ile

Lys

Ala

Leu

Ile

320

Trp

Asn

Leu

Gly

Val

400

Lys

Ala

Ala

Leu

Ile
480

60

120
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gtagaggtac ttttatgccg agaaaacttt ttgegtgtga cagtccttaa aatatactta 180
gagcgtaage gaaagtagta gcgacagcta ttaactttcg gttgcaaage tctaggattt 240
ttaatggacg cagcgcatca cacgcaaaaa ggaaattgga ataaatgcga aatttgagat 300
gttaattaaa gacctttttg aggtcttttt ttcttagatt tttggggtta tttaggggag 360
aaaacatagg gggegtactac gacctcccee ctaggtgtce attgtecatt gtccaaacaa 420
ataaataaat attgggttit taatgttaaa aggttgtttt ttatgitaaa gtgaaaaaaa 480
cagatgttgg gaggtacagt gatagttgta gatagaaaag aagagaaaaa agttgetgtt 540
actttaagac ttacaacaga agaaaatgag atattaaata gaatcaaaga aaaatataat 600
attagcaaat cagatgcaac cggtattcta ataaaaaaat atgcaaagga ggaatacggt 660
gcattttaaa caaaaaaaga tagacagcac tggcatgetg cctatctatg actaaatttt 720
gttaagtgta ttagcaccgt tattatatca tgagcgaaaa tgtaataaaa gaaactgaaa 780
acaagaaaaa ttcaagagga cgtaattgga catttgtttt atatccagaa tcagcaaaag 840
ccgagtggtt agagtattta aaagagttac acattcaatt tgtagtgtct ccattacatg 900
atagggatac tgatacagaa ggtaggatga aaaaagagca ttatcatatt ctagtgatgt 960
atgagggtaa taaatcttat gaacagataa aaataattaa cagaagaatt gaatgcgact 1020
attccgecaga ttgcaggaag tgtgaaaggt ctigtgagat atatgcttca catggacgat 1080
cctaataaat ttaaatatca aanaagaagat atgatagttt atggcggtgt agatgttgat 1140
gaallattaa agaaaacaac aacagataga tataaattaa ttaaagaaat gattgagttt 1200
attgatgaac aaggaatcgt agaatttaag agtttaatgg attatgcaat gaagtttaaa 1260
tttgatgatt ggttcccget tttatgtgat aactcggegt atgttattca agaatatata 1320
aaatcaaatc ggtataaatc tgaccgatag attttgaatt taggtgtcac aagacactct 1380
tttttegeac cagegaaaac tggtttaage cgactgegea aaagacataa tcgattcaca 1440
aaaaataggc acacgaaaaa caagttaagg gatgcagttt atgcatccct taacttactt 1500
attaaataat ttatagctat tgaaaagaga taagaattgt tcaaagctaa tattgtttaa 1560
atcgtcaatt cctgeatgtt ttaaggaatt gttaaattga ttttttgtaa atattttctt 1620
gtattctttg ttaacccatt tcataacgaa ataattatac ttttgtttat ctttgtgiga 1680
tattcttgat ttttttctac ttaatctgat aagtgagcta ttcactttag gtttaggatg 1740
aaaatattct cttggaacca tacttaatat agaaatatca acttctgcca ttaaaagtaa 1800
tgccaatgag cgttttgtat ttaataatct tttagcaaac ccgtattcca cgattaaata 1860
aatctcatta gctatactat caaaaacaat tttgegtatt atatccgtac ttatgttata 1920
aggtatatta ccatatattt tataggattg gtttttagga aatttaaact gcaatatatc 1980
cttgtttaaa acttggaaat tatcgtgatc aacaagttta ttttctgtag ttttgcataa 2040
tttatggtct atttcaatgg cagttacgaa attacacctc tttactaatt caaggglaaa 2100

[0136]
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atggectttt cctgagcecga tttcaaagat attatcatgt tcatttaatc ttatatttgt 2160
cattatttta tctatattat gttttgaagt aataaagttt tgactgtgtt ttatattttt 2220
ctegttecatt ataaccctct ttaatttggt tatatgaatt ttgettatta acgattcatt 2280
ataaccactt attttttgtt tggttgataa tgaactgtge tgattacaaa aatactaaaa 2340
atgcccatat tttttcctec ttataaaatt agtataatta tagcacgage tctgataaat 2400
atgaacatga tgagtgatcg ttaaatttat actgcaatcg gatgcgatta ttgaataaaa 2460
gatatgagag atttatctaa tttcittttt cttgtaaaaa aagaaagtic ttaaaggttt 2520
tatagttttg gtcgtagage acacggttta acgacttaat tacgaagtaa ataagtctag 2580
tgtgttagac tttatgaaat ctatatacgt ttatatatat ttattatccg gatctgcatc 2640
gcaggatget getggetace ctgtggaaca cctacatctg tattaacgaa gegetggeat 2700
tgaccctgag tgatttttct ctggtcecge cgeatecata ccgccagttg tttaccctca 2760
caacgttcca gtaaccggge atgttcatca tcagtaaccc gtatcgtgag catcctctet 2820
cgtttcateg gtatcattac ccccatgaac agaaattcce ccitacacgg aggcatcaag 2880
tgaccaaaca ggaaaaaacc gcccttaaca tggeecgett tatcagaage cagacattaa 2940
cgettetgga gaaactcaac gagetggacg cggatgaaca ggeagacatc tgtgaatcge 3000
ttcacgacca cgctgatgag ctttaccgea getgectege gegttteggt gatgacggtg 3060
aaaacctetg acacatgeag ctcccggaga cggtcacage ttgtctgtaa geggatgecesg 3120
ggagcagaca agcccgtcag ggegegteag cggegtgttgeg cggegtgtegg ggegeageca 3180
igacccagtc acgtagegat ageggagtgt atactggett aactatgegg catcagagea 3240
gattgtactg agagtgeacc atatgeggtg tgaaataccg cacagatgeg taaggagaaa 3300
ataccgcatc aggegetett cegettecte getcactgac tegetgeget cggtegtteg 3360
getgeggega geggtatcag ctcactcaaa ggeggtaata cggttatcca cagaatcage 3420
ggataacgca ggaaagaaca tgtgagcaaa aggccagcaa aaggccagga accgtaaaaa 3480
ggeegegttg ctggegtttt tecatagget ccgececect gacgageate acaaaaatcg 3540
acgctcaagt cagagetgge gaaacccgac aggactataa agataccagg cgttteeccee 3600
tggaagetee ctegtgeget ctectgttee gaccectgeeg cttaccggat acctgtcecge 3660
ctttctecect tcgggaageg tgecgettte tcaatgetca cgetgtaggt atctcagttc 3720
ggtgtaggte gttcgetceca agetgggetg tgtgeacgaa cccecegtte ageccgacceg 3780
ctgegeetta tccggtaact atcgtcttga gtecaacceg gtaagacacg acttatcgcc 3840
actggcagca gcecactggta acaggattiag cagagcgagg tatgtaggeg gtgctacaga 3900
gttettgaag tggtggecta actacggeta cactagaagg acagtatttg gtatctgege 3960
tctgetgaag ccagttacct tcggaaaaag agttggtage tcltgatccg geaaacaaac 4020
caccgetggt ageggtggtt tttttgtttg caagcagcag allacgegea gaaaaaaagg 4080

[0137]

175



|

CN 102666866 A F 3l % 137/936 57
alctcaagaa gatcctttga tcttttctac ggggtctgac getcagtgga acgaaaactc 4140
acgttaaggg attttggtca tgagattatc aaaaaggatc ttcacctaga tccttttaaa 4200
ttaaaaatga agttttaaat caatctaaag tatatatgag taaacttggt ctgacagtta 4260
ccaatgctta atcagtgagg cacctatctc agegatetgt ctatttegtt catccatagt 4320
tgectgacte cccgtegtgt agataactac gatacgggag ggettaccat ctggecccag 4380
tgetgeaatg ataccgegag acccacgete accggetcca gatttatcag caataaacca 4440
gccageegga agggecgage geagaagtgg tcctgeaact ttatcegect ccatccagte 4500
tattaattgt tgccgggaag ctagagtaag tagttcgeca gttaatagtt tgegeaacgt 4560
tgttgecatt getgeaggea tcgtggtgtc acgetegteg ttiggtatgg cttcattcag 4620
cteceggttee caacgatcaa ggegagttac atgatceccc atgttgtgea aaaaagcggt 4680
tagetectte ggtectccga tegttgtcag aagtaagttg gecgeagtgt tatcactcat 4740
ggttatggea gcactgecata attctcttac tgtcatgeea tccgtaagat gettttetgt 4800
gactggtgag tactcaacca agtcattctg agaatagtgt atgcggegac cgagttgete 4860
ttgceeggeg tcaacacggg ataataccge gecacatage agaactttaa aagtgctcat 4920
cattggaaaa cgttcttcgg ggcgaaaact ctcaaggatc ttaccgetgt tgagatccag 4980
ttcgatgtaa cccactcgtg cacccaactg atcttcagca tcttttactt tcaccagegt 5040
ttctgggtga gcaaaaacag gaaggcaaaa tgccgeaaaa aagggaataa gggcgacacg 5100
gaaatgttga atactcatac tcttcctttt tcaatattat tgaagcattt atcagggtta 5160
ttgtctcatg ageggataca tatttgaatg tatttagaaa aataaacaaa taggggttce 5220
gegeacattt ccccgaaaag tgecacctga cgtctaagaa accattatta tcatgacatt 5280
aacctataaa aataggcgta tcacgaggec ctitcgtett caa 5323
<210> 111
211> 31
<212> DNA
213> ANILFF
<220>
223> 5|9
400> 111
catgaattcg tgctaagagc cagattgtgg a 31
210> 112
211> 50
212> DNA
Q13> ANLFF
220>
223> 5|9
<400> 112
catgaagacc acgcgtagge ctictagage taaattttca catcgtgagc 50

[0138]
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[0139]

<210> 113
211> 49

©<212> DNA

213> AL

220>
223> 5|

<400> 113
atttagctct agaaggccta cgegtggtcet tcatgaactt gttcaaccg

210> 114
211> 31
212> DNA
213> A5

<220>
223> 5|¥

400> 114
catctcgage caagctcagt cacgcattta a

210> 115
Q11> 22

<212> DNA
213> ANIF5

220>
223> 5|¥

<400> 1156
aagcacaacg ggaagcgaac at

210> 116
211> 23
<212> DNA
Q13> ANILFF

<2205
223> 5|¥)

<400> 116
atacaactat gacgctggaa gcg

210> 117
Q11> 23

<212> DNA
213> AIFF

<220>
<223> F|¥

<400> 117
gtaggttttc ccgteccttga tag

210> 118
211> 35

<212> DNA
213> ANIJF%)

177

49

31

22

23

23
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220>
223>

<400>

514
118

tataagatct tgactctggt gaacttgtcg caacc

210>
211>
212>
213>

220>
223>

<400>

119

34

DNA
ANTFF

519
119

atatctcgag aataagtcat cctctcgtag tgaa

210>
2115
- <2125
213>

220>
223>

<400>

120
34
DNA

AL

51499
120

tatactcgag taatcatttc atacgattaa atgt

<210>
211>
212>
213>

220>
223>
<400>

atatcce

210>
211
212>
213>

<400>
atgaagc

ttagacc
geagegg

ttgaaac

ggggtaacct

cgaggat
acgeagt
gttcggs
atttgtt

[0140]

121

32
DNA
ANLTFFI

3149

121
geg gtgageggegt aaagtccttg

122
710
DNA
WM AME (Lactobacillus

122

gac caattatcat tgcgttagat

aat ttccggcetga tttacatgtc

gac cgagtattgt gacggacgtg

tac atgatattcc caataccgte

atacgacggt tcatgctgeg

tgg tcgegggtge aatggeceget

taa cttcgactaa tcaagctatt

cga gtgtcegtgea ttatgccaaa

ccg cccaagaagt tcaggegatt

plantarum)

tttcccaccg ccgaacgggc

actgtcaaaa tcggcatgga
caagctcgeg gecatgeggt
gaatccgcaa tgecgggtgat
ggtgggcacg tgatgettte
ggagtcactg cccccaagtt
ttgaatcagg accagcaaat
ctagcacggg cgagtgactg

catacggeccg tcggtgetga

178

cttagctttt
gttattttat
tttcttagat
cgggeggtta
agccgecaaa
attagcgatt
catgggaacg
tgatggegte

ttttctcgga

35

34

34

32

60
120
180
240
300
360
420
480
540
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attacgcegg gaattcggee agegteggeg cagtcagatg accagcaacg ggtgatgaca
ccggetgeeg ctgetaagge tgggageaac ggtctegteca tegggeggece aattacgcag

gctgecagaac cagttcaage ttaccgagat attatgacag aatggagtaa

210>
211>
212>
213>

220>
223>

<400>

123

21

DNA
ANILF5

51%)
123

cgggecacctg caaccgaggt ¢

<210>
211>
212>
<213>

220>
223>

<400>

124
22

DNA
ANILF3)

514
124

ctgtttctca cgetttectat cg

<210>
211>
212>
213>

<220>
223>

<400>

125
22

DNA
A3

514
125

gattttcttt atcaacttcg ac

210>
211>
212>
<2135

<2207
223>

<400>

126
21

DNA
A5

519
126

ttggaaaacg ttcttcgggg ¢

<210>
211>
<2125
213>

220>
223>

<400>

127
20

DNA
ANTF3)

TR 45 B B
127

atataggagg aatttttgta

[0141]

179

600
660
710

21

22

22

21

20
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<210> 128
211> 5124
<212> DNA
213> ANIF3|
220>
223> MR R
<400> 128
gacgaaaggg ccttataact tacaaataac ccctcgaaaa cattgaaaga ataaccccca 60
agatctatat tatagatctt gggggttatt tgttttaata ttaaagaaat gacttcttct 120
atttgtcatc aatactaaac aataatttgt acaaagtgat tatttcttct agttcttcac 180
gcgatacatg atcgacaata gtttcatcag tgacatgtct tgcccgtaaa tctaaggeta 240
tggtttgatc taataatact tttccatata ctgtitgact actagttagt cgatgataca 300
ttggaaaatt acgcttggta ctgctaattg gagccacaat cgtcatgtta cttgtetgac 360
agactagatc attgcttage gcaatggetg gtecgettatt catctgtteca tgaccacgge 420
ttggattaaa gttaacataa aatatatcac cttggecttac cattgaagtt cattaccttc 480
tgactttcce caatcaaget cgtgatccet tttcccgteca tectttccaat ccttaaatag 540
tfcgtgaata ttggttgggt tcttttttat tggtgttaaa acaattgatc cattttcaat 600
ggttattgtc atatcttggt tatcatctaa tttcagttgt ttaataattt ggctaggaat 660
tctagcaget ttcgagttte cccactttge taagegtgtt tgttctttaa taagttccat 720
attttcceet cctaaattat tattacaagt caagtatatc ccatgtagat acacaatgca 780
aatattctta ctggagaaat aacaccttaa gtctagcacc acccgcacgce atagcggtge 840
ttaaaccatc aagggtcaag cccttagget ctctcaaaca gttatcctaa tcgtgaataa 900
ctgegettet tttgeagtat aaagagagaa ctctttatca gacaatttaa getcaaccag 960
cccttgeact aactattatt agagttggtt ttagcageaa cccgaataat ctgegttaat 1020
agttagcetg tccgtatcat ttcctagtct tccagecacg tctttagteg cgttgatctc 1080
gacaaggttt agcataccta tgttgitaac tgcaagcggg gtcacgaacg acactcacgg 1140
gaggttttac tagctaagaa caggtttcca gectttagtt getttgatgg ttgetaacca 1200
ttgaataaca aaaaaacggt tgctatcagg ttictgttaa gattcccgat aacaaccgtt 1260
tactttaagt atcaatggtt gaaaaactta gcctacatgt tataatagta ccaagttaga 1320
tagcttgtat tggtagtact tgctatcgaa aatcttatca ggttgtgetg ataagtcgtg 1380
aatcctaact ctgctaagtt gagggttctt ttttttgegt tcatttatta agttgagtac 1440
attataaccg taatataaga ttaatacaac ctttatcatt ttaacgtctc aaccagccga 1500
ataatcctta aaaaaggatt gattctaatg aagaaagcag acaagtaagc ctcctaaatt 1560
cactttagat aaaaatttag gaggcatatc aaatgaactt taataaaatt gatttagaca 1620
attggaagag aaaagagata tttaatcatt atttgaacca acaaacgact tttagtataa 1680
[0142]
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ccacagaaat tgatattagt gttttatacc gaaacataaa acaagaagga tataaatttt 1740
accctgecatt tattttctta gtgacaaggg tgataaactc aaatacagct tttagaactg 1800
gttacaatag cgacggagag ttaggttatt gggataagtt agagccactt tatacaattt 1860
ttgatggtgt atctaaaaca ttctctggta tttggactcc tgtaaagaat gacttcaaag 1920
agttttatga tttatacctt tctgatgtag agaaatataa fggitcgggg aaattgtttc 1980
ccaaaacacc tatacctgaa aatgettttt ctetttctat tattccatgg acttcattta 2040
ctgggtttaa cttaaatatc aataataata gtaattacct tctacccatt attacagcag 2100
gaaaattcat taataaaggt aattcaatat atttaccgct atctttacag gtacatcatt 2160
ctgtttgtga tggttatcat gcaggattgt ttatgaactc tattcaggaa ttgtcagata 2220
ggcctaatga ctggetttta taagggeceg cgetagegga gtgtatactg gettactatg 2280
ttggcactga tgagggtgtc agtgaagtge ttcatgtgge aggagaaaaa aggctgcacce 2340
ggtgegtcag cagaatatgt gatacaggat atattccget tcetegetea ctgacteget 2400
acgcteggte gttcgactge ggegagegga aatggcttac gaacggggeg gagatttcct 2460
ggaagatgcee aggaagatac ttaacaggga agtgagaggg ccgeggceaaa gcegttttte 2520
cataggetce gecccectga caageatcac gaaatctgac getcaaatca gtggtggega 2580
aacccgacag gactataaag ataccaggeg tttceccetg geggeteeet cgtgegetet 2640
cetgtteetg cettteggtt taccggtgte attcegetgt tatggecgeg tttgtctcat 2700
tccacgectg acactcagtt ccggglagge agttcgetcc aagetggact gtatgeacga 2760
accceecgtt cagtecegace getgegectt atccggtaac tatcgtettg agtccaacce 2820
ggaaagacat gcaaaagcac cactggcagc agccactggt aattgattta gaggagttag 2880
tcitgaagtc atgegecggt taaggetaaa ctgaaaggac aagttttggt gactgcgetce 2940
ctccaageca gttacctegg ttcaaagagt tggtagetca gagaaccttc gaaaaaccge 3000
cctgeaagge ggttttttecg ttttcagage aagagattac gegecagacca aaacgatctc 3060
aagaagatca tcttattaat cagataaaat atttctagat ttcagtgcaa tttatctett 3120
caaatgtage acctgaagtc agccccatac gatataagtt gtctcgagga ccgagegeag 3180
cgagtcagtg agcgaggaag cggaagageg agggeggagt tgttgacage cgaggtacca 3240
tgtggtataa tcccgagtgt ggaattgtga geggataaca ggatccatat aggaggaatt 3300
tttgtaatgg aattcaaata taacggaaaa gttgaatcag tggaactcaa taaatattct 3360
aagacattga ctcaagatcc aacacaacca gcgactcaag cgatgtacta cggcattggt 3420
tttaaagatg aggatttcaa aaaagctcag gtcggaatcg tcagcatgga ttgggacgga 3480
aatccatgta atatgcactt gggaacactt gggagtaaaa tcaaaagttc tgtcaaccaa 3540
actgacggat tgattggact tcaatttcat actattggag ttictgatgg aattgctaac 3600
ggaaagcttg gcatgagata ttctttggtc agtcgtgaag ttattgctga cagcatcgaa 3660

[0143]
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[0144]

accaacgetg
atgceeegggt
ggaacgattg
getetgggge
aatgccatte
gctattgaaa
gaaaaacaag
attaaaccaa
gtccttggag
gtagaaatta
ttcaaaccga
gttttgaaat
aaaactttgg
atgcgaccac
cttgeccaag
acagctcgtg
catgccggtg
gagatgttaa
attactgacg
gaagcagttg
gcggtgaata
aattatcaaa
acgcgecceeg
cggecatccege
caccgtcatce
210>
211>

212>
213>

129
3748
DNA
AL

220>
223> Ak

<400> 129

gcgecagaata
caattatcgg
aacatggcga
aaaaaatcac
caggacaagg
ctttgggaat
aagagtgtga
gtgatatcat
gctcaaccaa
cgcaagatga
gcggaaaata
acctacttaa
ctgaaaatgt
taaaaaatcc
ggggttctgt
tttttgacgg
atgttgeggt
aaccaacctc
gaagattttc
aaggtgggtt
atagtattag
aaccaacccece
ctagtgaagg
ttacagacaa

accgaaacge

P31

ttatgatgec atcgttgeca tteccggttg

aatggctcge ttaaatcgtc cgtcaattat

atataaaggt gaaaaattaa atattgtttc

tggaaatatt tctgatgaag attatcatgg

tgettgegga ggaatgtaca ctgcecaatac

gagtttacct tattcctctt ccaatccagc

tgacattggt ttagccatca aaaatttatt

gaccaaagaa gcttttgaaa atgccataac

tgetgtgett catatcattg caatggcaaa

tttccaacgt atttcagata ttacccectgt

tatgatggaa gatctgcaca aaattggtgg

agaaggaaaa cttcacggtg attgltitgac

tgaaacagca ttagatttgg actttgacag

aattaaagct actggacatt tacaaatttt

tgcaaaaatt tctgglaaag aaggcgaalt

agaacaacac tttatcgatg gcattgagtc

cattagaaat attggcccag tcggaggtce

agcattaatt ggagcaggac ttggaaaatc

tggtggecaca cacggetitg ttgtgggtea

gattggttta gttgaagatg atgatattat

tttaaaagtt tctaatgaag aaattgctaa

taaagcaacg cgtggtgttc ttgcaaaatt

gatttactge

ttgcgttaca aggacgggct

gectgtgaccg tctcecgggag ctgecatgtgt

gega

tgataaaaat
ggtctatggt
ggcctttgaa
cgttatttge
cctggetget
agtcagtcaa
agaaaaagat
aattgtcatg
tgccattggt
tettggegat
cctteectget
cglecacaggt
tcaagatatt
gtacggtaat
ttlcaaagga
tggcegattg
gggaatgcca
ttgtgeeccta
tatcgtccct
cgaaattgat
acgacgtgcec
tgccaaactt
tgtetgetee

cagaggtttt

gacgaaaggg ccttataact tacaaataac ccctcgaaaa cattgaaaga ataaccccca

agatctatat tatagatctt gggggttatt tgttttaata ttaaagaaat gacttcttct

atttgtcatc aatactaaac aataatttgt acaaagtgat tatttcttct agttcttcac

182

3720
3780
3840
3900

3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100

5124

60
120
180
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gcgatacatg atcgacaata gtttcatcag tgacatgtcet tgecccgtaaa tctaaggeta 240
tggtttgatc taataatact tttccatata ctgtttgact actagttagt cgatgataca 300
ttggaaaatt acgcttggta ctgctaattg gagccacéat cgtcatgtta cttgtctgac 360
agactagatc attgcttage gcaatggetg gtcgettatt catctgttca tgaccacgge 420
ttggattaaa gttaacataa aatatatcac cttggcttac cattgaagtt cattaccttc 480
tgactttcce caatcaagcet cgtgatccet tttceccgtca tecttteccaat ccttaaatag 540
ttcgtgaata ttggttgggt tcttttttat tggtgttaaa acaattgatc cattttcaat 600
ggttattgtc atatcttggt tatcatctaa tttcagttgt ttaataattt ggctaggaat 660
tctagcaget ttcgagtttc cccactttge taagegtgtt tgttctttaa taagttccat 720
attttcccet cctaaattat tattacaagt caagtatatc ccatgtagat acacaatgca 780
aatattctta ctggagaaat aacaccttaa gtctagcacc acccgcacge atageggtge 840
ttaaaccatc aagggtcaag cccttaggect ctctcaaaca gttatcctaa tcgtgaataa 900
ctgegettet tttgecagtat aaagagagaa ctctttatca gacaatttaa gctcaaccag 960
ccettgeact aactattatt agagttggtt ttagcagcaa ccegaataat ctgegttaat 1020
agttagcctg tccgtatcat ttcctagtct tccagecacg tctttagtcg cgttgatete 1080
gacaaggttt agcataccta tgttgttaac tgcaageggg gtcacgaacg acactcacgg 1140
gaggttttac tagctaagaa caggtttcca gectttagtt getttgatgg ttgctaacca 1200
ttgaataaca aaaaaacggt tgctatcagg tttctgttaa gattcccgat aacaaccgtt 1260
tactttaagt atcaatggtt gaaaaactta gcctacatgt tataatagta ccaagttaga 1320
tagcttgtat tggtagtact tgctatcgaa aatcttatca ggttgtgetg ataagtcgtg 1380
aatcctaact ctgctaagtt gagggttctt ttttttgegt tcatttatta agttgagtac 1440
attataaccg taatataaga ttaatacaac ctttatcatt ttaacgtctc aaccagccga 1500
ataatcctta aaaaaggatt gattctaatg aagaaagcag acaagtaagc ctcctaaatt 1560
cactttagat aaaaatttag gaggcatatc aaatgaactt taataaaatt gatttagaca 1620
attggaagag aaaagagata tttaatcatt atttgaacca acaaacgact tttagtataa 1680
ccacagaaat tgatattagt gttttatacc gaaacataaa acaagaagga tataaatttt 1740
accctgecatt tattttctta gtgacaaggg tgataaactc aaatacagct tttagaactg 1800
gttacaatag cgacggagag ttaggttatt gggataagtt agagccactt tatacaattt 1860
ttgatggtgt atctaaaaca ttctctggta tttggactcc tgtaaagaat gacttcaaag 1920
agttttatga tttatacctt tctgatgtag agaaatataa tggttcgggg aaattgtitc 1980
ccaaaacacc tatacctgaa aatgettttt ctetttctat taticcatgg acttcattta 2040
ctgggtttaa cttaaatatc aataataata gtaattacct tctacccatt attacagcag 2100
gaaaattcat taataaaggt aattcaatat atttaccgcet atctttacag gtacatcatt 2160

[0145]
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ctgtttgtga tggttatcat gcaggattgt ttatgaactc tattcaggaa ttgtcagata 2220
ggcctaatga ctggetttta taagggeccg cgectagegga gtgtatactg gettactatg 2280
ttggcactga tgagggtgtc agtgaagtge ttcatgtgge aggagaaaaa aggctgeacce 2340
ggtgegtcag cagaatatgt gatacaggat atattccget tectcgetca ctgacteget 2400
acgcteggte gttcgactge ggegagegga aatggettac gaacggggeg gagatttecet 2460
ggaagatgec aggaagatac ttaacaggga agtgagaggg ccgeggecaaa geegtttttc 2520
cataggctce geccecctga caagecatcac gaaatctgac getcaaatca gtggtggega 2580
aacccgacag gactataaag ataccaggeg tttcccecetg geggetecet cgtgegetet 2640
cctgttcetg ccttteggtt taccggtgtc attcecgetgt tatggecgeg tttgteteat 2700
tccacgectg acactcagtt ccgggtagge agttcgetec aageiggact gtatgecacga 2760
accccecgtt cagteccgace getgegectt atccggtaac tatcgtcttg agtccaacce 2820
ggaaagacat gcaaaagcac cactggcagc agccactggt aattgattta gaggagttag 2880
tcttgaagtc atgecgeeggt taaggctaaa ctgaaaggac aagttttggt gactgegetc 2940
ctccaageca gttacctegg ttcaaagagt tggtagetca gagaaccttc gaaaaaccge 3000
cctgeaagge ggttttttecg ttttcagage aagagattac gcgcagacca aaacgatctce 3060
aagaagatca tcttattaat cagataaaat atttctagat ttcagtgcaa tttatctctt 3120
caaatgtage acctgaagtc agccccatac gatataagtt gtctcgagga ccgagcgcag 3180
cgagtcaglg agcgaggaag cggaagagcg agggcggagt tgttgacage cgaggtacca 3240
tgtggtataa tcccgagtgt ggaattgtga geggataaca atttcacaca ggaaacagcet 3300
atgaccatga ttacgccaag cttggetgeca ggtcgacgga tccccgggaa ttcactggec 3360
gtcgttttac aacgtcgtga ctgggaaaac cctggegtta cccaacttaa tegeettgea 3420
gcacatccee ctttecgecag ctggegtaat agecgaagagg cccgecaccga tcgeccttece 3480
caacagttge gcagcctgaa tggegaatgg cgectgatge ggtattttet ccttacgeat 3540
ctgtgcggta tttcacaccg catatggtge actctcagta caatctgete tgatgecgea 3600
tagttaagcc agccccgaca cccgecaaca cccgetgacg cgecctgacg ggettgtetg 3660
ctcecggeat ccgettacag acaagetgtg accgtetceg ggagetgeat gtgtcagagg 3720
ttttcaccgt catcaccgaa acgegega 3748
<210> 130
211> 22
<212> DNA
213> AIF%F)
220>
223> 5|9
<400> 130
ttgtctcgag gaccgagege ag 22

[0146]
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[0147]

210>
211>
212>
213>

131
60
DNA
AT

220>
223> 54

<400> 131

F31

tatagacaag cccgtcctge agttaagett ttggatcctg ttatccgete acaattccac

<210>
Q211>
212>
213>

132
1730
DNA
AT

220>
223>

<400> 132
atataggagg

tcaataaata
actacggcat
tggattggga
gttctgtcaa
atggaattge
ctgacagcat
gttgtgataa
ttatggtcta
ttteggeett
atggcgttat
ataccctgge
cagcagtcag
tattagaaaa
taacaattgt
caaatgccat
ctgttcttgg
gtggeettee
tgacqgtcac
acagtcaaga
ttttgtacgg

aatttttcaa

FF3

aatttttgta
ttctaagaca
tggttttaaa
cggaaatcca
ccaaactgac
taacggaaag
cgaaaccaac
aaatatgccc
tggtggaacg
tgaagctctg
ttgcaatgcce
tgectgetatt
tcaagaaaaa
agatattaaa
catggtcctt
tggtgtagaa
cgatttcaaa
tgetgttttg
aggtaaaact
tattatgcga
taatcttgcce

aggaacagct

atggaattca
ttgactcaag
gatgaggatt
tgtaatatgc
ggattgattg
cttggecatga
gctggegeag
gggtcaatta
attgaacatg
gggcaaaaaa
attccaggac
gaaactttgg
caagaagagt
ccaagtgata
ggaggctcaa
attacgcaag
ccgageggaa
aaatacctac
ttggctgaaa
ccactaaaaa

caagggggtt

cgtgtttttg

aatataacgg
atccaacaca
tcaaaaaagc
acttgggaac
gacttcaatt
gatattcttt
aatattatga
tcggaatgge
gcgaatataa
tcactggaaa
aaggtgetig
gaatgagttt
gtgatgacat
tcatgaccaa
ccaatgectgt
atgatttcca
aatatatgat
ttaaagaagg
atgttgaaac
atccaattaa
ctgttgcaaa

acggagaaca

185

aaaagttgaa
accagcgact
tcaggtcgga
acttgggagt
tcatactatt
ggtcagtcegt
tgecategtt
tcgettaaat
aggtgaaaaa
tatttctgat
cggaggaatg
accttattcc
tggtttagcece
agaagctttt
gcttcatatc
acgtatttca
ggaagatctg
aaaacttcac
agcattagat
agctactgga
aatttctggt

acactttatc

tcagtggaac
caagcgatgt
atcgtcagca
aaaatcaaaa
ggagtttctg
gaagttattg
gccattceceg
cgtecgtcaa
ttaaatattg
gaagattatc
tacactgcca
tcttccaate
atcaaaaatt
gaaaatgcca
attgcaatgg
gatattaccc
cacaaaattg
ggtgattgtt
ttggactttg
catttacaaa
aaagaaggcg

gatggcatig

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

1020
1080
1140
1200
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[0148]

agtctggeeg
gtccgggaat
aatcttgtge
gtcatatcgt
ttatcgaaat
ctaaacgacg
aatttgccaa
<210>
211>

212>
213>

133
33
DNA

<2207
223>

<400> 133

514

attgcatgcc
gccagagatg
cctaattact
ccctgaagea
tgatgeggtg

tgccaattat

acttacgcecge

ANIF5

ggtgatgtig
ttaaaaccaa
gacggaagat
gttgaaggteg
aataatagta
caaaaaccaa

ccegetagtg

cggtcattag
cctcagcatt
tttetggtgg
ggttgattgg
ttagtttaaa
cccctaaage

aaggttgegt

tattctcgag atataggagg aatttttgta atg

210>
2115
212>
213>

134
31
DNA

220>
223>

<400> 134

514

ANTIFFFI

alatctcgag ctataaatct gtaacgcaac

210>
211>
212>
213>

135
DNA
220>
223>
<400> 135

atggcaacct
tctegtgaga
atgggaccaa
tatcacgtta
gatgaacgtg
gtcaccaacg
atctcagtga
gaatccatga

gaaattttge

1014

ANTLF3

tggaagttaa
ttttaaaagg
atgggactgg
ctcagggtga
cacgtaaggg
ctgaattttt
tggectttet
cggaacgtta

aattattgat

PCRABR: VRINEIEWALTE

agatttacac
cgtcaattta
taagtccact
tatcttgttg
actcttecctc
acgggeagcea
taaagaactc
cctaaacgaa

gatcaagcca

(L.

gttgaagtga
tctatgaaaa
ttatcacaaa
aacggcgaaa
ggcatgcagt
atgaacgcac
gacaagaact
ggtttcteeg

tcattcgect

186

aaatattggce
aattggagca
cacacacggc
tttagtigaa
agtttctaat
aacgecgtgegt

tacagattta

cggatgatga
ctggtgaaat
ctattatggg
gtatcgtaaa
atccagctga
gccgaccage
tggcactact
gtggigaaaa

tattggacga

ccagtcggag
ggacttggaa
tttgttgtgg
gatgatgata
gaagaaattg

gttcttgcaa

gcaaaaaaag
tcatgccatt
ccaaccgget
catgccagtt
aattcaaggg
cgatgatcaa
taatatgagc
gaagcgtaac

aattgattcc

1380
1440
1500
1560
1620
1680
1730

33

31

60
120
180
240
300
360
420
480
540
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gggettgata
aatttcgget
gtcgttcacg
acccttgaaa
gttgacgacg
aaaacaacgc
cgtttagegg

attcgegact,

tcgatgegtt
cattgattat
tgatgatggg
aagaaggtta
aagattaggg
tagctgegge
ctttagatgc

ggccactgac

acaagtggtt tctaagggtg ttaattcgat

cacgcattat
tggtcgaate
tgcetggttta
ggtggeagta
tgctaacgaa
gatgcaaggc

gcecaccgac

caacggetgt
gtgaagactg
cgtgacgatt
atggaagcaa
catggtgaac
ctagcggttce

caaccactaa

taaactacat
gtaacgccga
tgaacattga
ctgctgatta
cgcactgget
ccaaagctga

agttcagtcg

geggggcegat
tgtgeccgat
cttagcaaag
tgtcaaactt
tgaaactatc
cgttgaacgce
tcgetttagt

ttcg

<210>
211>
212>
213>

220>
223>

<400>

136

57

DNA
ANTFF3

514
136

tagctagcce gggatatata ggaggaattt ttgtaatgge aaccttggaa gttaaag

<210>
211
212>
213>

<2205
223>

<4007

137

39

DNA
ANIF5

319
137

attatgtcag gtacccgaac gactgaactt tagtggttg

<210>
2115
212>
213>

220>
<223>

<400>

138
93
DNA

ANTFF

519
138

tgtaggactc gagagatctc ggeccgggagt tgttgacaca caaaaccaga catggtatta

taatctataa gcgagatctg ctcggggagt tgt

210>
e
212>
213>

<2207
223>

<400>

139

74

DNA
AIF3)

314
139

tagctagece ggggegetat accgagatta tatcatgect tgetgegegt gtcaacaact

[0149]

187

600
660
720
780
840
900
960
1014

o7

39

60
93

60
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<210> 140
211> 21
<212> DNA
213> ANIFF
220>
223> 54
<400> 140
tgtaggactc gagagatcte g 21
210> 141
211> 16
<212> DNA
213> ALFH|
220>
223> 5|49
<400> 141
tagctagcece ggggeg 16
<210> 142
211> 1331
{212> DNA
213> NIF3)
220>
<223> PCRF=4); MRHITELL RiAIsufP
<400> 142
cgaagacggg tagccctaag aacggattgg tgacccactt gtcgatttta gcagtcatct 60
cgacgtgget ggtgettgee aagttttgac tagegetgge taaggtttge tcaataaagt 120
ctagtcgggt ttggaaaatc tgctcgtega atttttgage gtcgtaataa geggettgac 180
tagtgagtgg tgtcaatccc atgtgtttcg cgtaggetcg aattggetta ttttgattaa 240
taaattgaat cgtcagccac cgtgegaagt ctgetgtcaa atcaaatttt ttgatgaget 300
gttggctage ctgacgaatg gettgetcaa tcatgaaagg atagttgagt ttgagcgegtg 360
tcgeggeegg atggggacct gecaataagt cttcgegtag ctgatgeage cecttetttat 420
tgcgggegtt agtcgetttg atctgacage caagttgttc agctagegtg tcaaaatcat 480
aataatggec cgteegtttg aggtcatcaa tcatgttgag tgegataatc accggtgege 540
caaattccaa cacttcgatc gacagtagta agttacgett gagetgactc gegttggtca 600
cgttcagaat tagatcaggg tggttatgta geagatagtt ggtgacgact gcttcatett 660
tggtgattgg attaagtgaa tagactccgg gtaaatcgac catttcaact tcagagtgcc 720
gaatccggee catcttettc tcaacggtca cgeeggteca gttaccgacg tacgcgtatt 780
tatccgtcag ttcattgaat agegtggtet taccagtatt gggatttccg agcaatgcaa 840
ccgtegtcat cttaatggee tccaatcaac gtttgaaata cggtgtaccg aatcccaatc 900

[0150]

188
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cgttgttgat
agcggactge
cctgtgaatt
ctcagtcett
atagcatgaa
cggttatact
gttgactaat

ggatgattta

caatctgaac
cgacatgtag
gttgaatatg
tctgaatatt
agggetttta
ctaagtatag
cattatatac

a

aattactggt ccgtgaaacg gatagtageg

ccctaagetg
tagttgtgat
ccaatagtga
ttaatatggg
aatacaaaaa

ggaaggaata

tgcaatcgtt
gtattagtaa
ataattcatc
gaaaagcctt
ggecgatget

acggettggsg

<210>
211>
212>
213>

220>
223>

<400>

143
34

DNA
ANIFF)

5149
143

tgctgattga attccgaaga cgggtagece taag

210>
211>
212>
213>

220>
223>

<400>

144

37

DNA
ANLF3

5149
144

tgtaggactc gagttaaatc atcctccaac aattgaa

210>
211>
212>
213>

220>
223>

<400>

145
22

DNA
ANIF3

319
145

gcatcaageg gtccgtaact ag

<210>
211>
212>
213>

<2207
223>

<400>

146
25

DNA
AIFF

5149
146

gcgetatace gagattatat catge

[0151]

189

gaacggtcetg
cggattgact
aaaaatatta
attttctttt
acgctattit

taataaattc

gacaacggcce
attatccaaa
tagcataagg
tacctacatc
gaaatgaaaa
tgttgaagce

aattgttgga

960
1020
1080
1140
1200
1260
1320
1331

34

37

22

25
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<210> 147
211> 28
<212> DNA
213> AILFF3
<220>
<223> 5|9
<400> 147
ccagacatgg tattataatc tataagcg 28
<210> 148
211> 22
<212> DNA
213> ANIF5
220>
<223> 5|4
<400> 148
tggtttatca atcccgegac tc 22
<210> 149
211> 6249
<212> DNA
213> AIFF
220>
223> FE UKL
<400> 149
cgaaagcttg tctaacacac tagacttatt tacttcgtaa ttaagtcgtt aaaccgtgtg 60
ctctacgace aaaactataa aacctllaag aactttctti ttttacaaga aaaaagaaat 120
tagataaatc tctcatatct tttattcaat aatcgcatcc gattgeagta taaatttaac 180
gatcactcat catgttcata tttatcagag ctcgtgetat aattatacta attttataag 240
gaggaaaaaa tatgggcatt tttagtattt ttgtaatcag cacagttcat tatcaaccaa 300
acaaaaaata agtggttata atgaatcgtt aataagcaaa attcatataa ccaaattaaa 360
gagggttata atgaacgaga aaaatataaa acacagtcaa aactttatta cttcaaaaca 420
taatatagat aaaataatga caaatataag attaaatgaa catgataata tctttgaaat 480
cggetecagga aaaggecatt ttacccttga attagtaaag aggtgtaatt tcgtaactge 540
cattgaaata gaccataaat tatgcaaaac tacagaaaat aaacttgttg atcacgataa 600
tttccaagtt ttaaacaagg atatattgca gtttaaattt cctaaaaacc aatcctataa 660
aatatatggt aatatacctt ataacataag tacggatata atacgcaaaa ttgttttiga 720
tagtataget aatgagattt atttaatcgt ggaatacggg tttgctaaaa gattattaaa 780
tacaaaacgc tcattggcat tacttttaat ggcagaagtt gatatttcta tattaagtat 840
gettocaaga gaatattitc atcctaaacc taaagtgaat agctcactta tcagattaag 900
tagaaaaaaa tcaagaatat cacacaaaga taaacaaaag tataattatt tcgttatgaa 960
atgggttaac aaagaataca agaaaatatt tacaaaaaat caatttaaca attccttaaa 1020

[0152]

190



CN 102666866 A }?’l— ﬁlj %:Z 152/236 T
acatgcagga attgacgatt taaacaatat tagctttgaa caattcttat ctcttttcaa 1080
tagctataaa ttatttaata agtaagttaa gggatgcagt tcatcgatga agcttggatg 1140
ttgtacagga taatgtccag aaggtcgata gaaagcgtga gaaacagcegt acagacgatt 1200
tagagatgta gaggtacttt tatgccgaga aaactttttg cgtgtgacag tccttaaaat 1260
atacttagag cgtaagcgaa agtagtagcg acagctatta actttcggtt gcaaagctct 1320
aggattttta atggacgcag cgcatcacac gcaaaaagga aattggaata aatgcgaaat 1380
ttgagatgtt aattaaagac ctttttgagg tctttttttc ttagattttt ggggttattt 1440
aggggagaaa acataggggg gtactacgac ctccccecta ggtgtecatt gtccattgte 1500
caaacaaata aataaatatt gggtttttaa tgttaasaagg ttgttttita tgttaaagtg 1560
aaaaaaacag atgttgggag gtacagtgat agttgtagat agaaaagaag agaaaaaagt 1620
tgetgttact ttaagactta caacagaaga aaatgagata ttaaatagaa tcaaagaaaa 1680
atataatatt agcaaatcag atgcaaccgg tattctaata aaaaaatatg caaaggagga 1740
atacggtgca ttttaaacaa aaaaagatag acagcactgg catgetgect atctatgact 1800
aaattttgtt aagtgtatta geaccgttat tatatcatga gcgaaaatgt aataaaagaa 1860
actgaaaaca agaaaaattc aagaggacgt aattggacal ttgttttata tccagaatca 1920
gcaaaagceg agtggttaga gtatttaaaa gagttacaca ttcaatttgt agtgtctcca 1980
ttacatgata gggatactga tacagaaggt aggatgaaaa aagagcatta tcatattcta 2040
gtgatgtatg agggtaataa atcitatgaa cagataaaaa taattaacag aagaattgaa 2100
tgegaclatt ccgeagattg caggaagtgt gaaaggtctt gtgagatata tgcttcacat 2160
ggacgatcct aataaattta aatatcaaaa agaagatatg atagtttatg geggtgtaga 2220
tgttgatgaa ttattaaaga aaacaacaac agatagatat aaattaatta aagaaatgat 2280
tgagtttatt gatgaacaag gaatcgtaga atttaagagt ttaatggatt atgcaatgaa 2340
gtttaaattt gatgattggt tcccgetttt atgtgataac tcggegtatg ttattcaaga 2400
atatataaaa tcaaatcggt ataaatctga ccgatagatt ttgaatttag gtgtcacaag 2460
acactctttt ttcgecaccag cgaaaactgg tttaagccga ctgcgecaaaa gacataatceg 2520
attcacaaaa aataggcaca cgaaaaacaa gttaagggat gcagtttatg cattcagate 2580
ttgatccect gegecatcag atccttggeg geaagaaage catccagttt actttgcagg 2640
gcttcccaac cttcccagag ggegecccag ctggcaattc cggttegett getgtcecata 2700
aaaccgcecca gtctagetat cgecatgtaa geccacigea agetacctge tttetetttg 2760
cgettgegtt ttcccttgte cagatagecc agtagetgac attcatccgg ggtcagcacc 2820
gtttctgegg actggettte tacgtgttcc gettecttta geageecttg cgeectgagt 2880
gettgeggea gegtgaaget ttctctgage tgtaacagee tgaccgeaac aaacgagage 2940
atcgagacca tccgetccag attatccgge tcctecatge gttgectete ggetectget 3000

[0153]

191
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ccggttttee atgecttatg gaactccteg atccgecage gatgggtata aatgtcgatg 3060
acgcgecaagg cttgggetag cgactcgacc ggttegetgg tcagcaacaa ccatttcaac 3120
ggggteteac cettgggegg gttaatctec tcggecagea ccgegttgag cgigatattc 3180
ccetgtttta gegtgatgeg cccactgege aggetcaage tcgecttgeg ggetggtega 3240
tttttacgtt taccgegttt atccaccacg cccttttgeg gaatgetgat ctgatageca 3300
cccaactccg gttggttctt cagatggtcg tacagataca acccagactc tacgtcettg 3360
cgtgggtget tggagegeac cacgaagege tcgttatgeg ccagtttgte ctgeagataa 3420
gcatgaatat cggcttegeg gtcacagacc gcaatcacgt tgctcatcat getgeccatg 3480
cgtaaccgge tagttgegge ggectgecage catttgecac toctectttic atccgeateg 3540
gcagggteat ccgggegeat ccaccactcc tgatgcagta atcctacggt gcggaatgtg 3600
gtggcctega gecaagagaac ggagtgaacc caccatccge gggatttate ctgaatagag 3660
cccagettge caagetctte ggegacctgg tggegataac tcaaagaggt ggtgtecctca 3720
atggccagea gttegggaaa ctcctgagec aacttgactg tttgeatgge gecageettt 3780
ctgatcgeet cggeagaaac gttgggattg cggataaatc ggtaagegee ttcctgeatg 3840
gcttcactac cctetgatga gatggttatt gatttaccag aatattttge caatigggeg 3900
gcgacgttaa ccaagecggge agtacggega ggatcaccca gegecgecga agagaacaca 3960
gatttagcce agtcggeege acgatgaaga gecagaagtta tcatgaacgt taccataata 4020
aatcccectt tttgaaaata atgaagactt atattgttat aataaaccag caatctcgea 4080
ttctgcaata taaaactaga ctccgegget gaattgatag aattgtccca tgegggetgt 4140
cggegggegg tgtcagggga taagecgaga gacacgtgtt ggattagaca tgagtcgaat 4200
gacgcgattt tttctggaaa aaatgacaaa tgaagacggg aaaaatgata ggggaaaatg 4260
ttagatcatg catctgtctc ttgatcagat ctcacaccgt gaacgecgttg cttaagtgtt 4320
taaacgataa cttcgtataa tgtatgctat acgaagttat tctagattat aaaagccagt 4380
cattaggcct atctgacaat tcctgaatag agttcataaa caatcctgea tgataaccat 4440
cacadacaga atgatgtacc tgtaaagata gcggtaaata tattgaattia cctttattaa 4500
tgaattttce tgctgtaata atgggtagaa ggtaattact attattattg atatttaagt 4560
taaacccagt aaatgaagtc catggaataa tagaaagaga aaaagcattt tcaggtatag 4620
gtgttttggg aaacaatttc cccgaaccat tatatttctc tacatcagaa aggtataaat 4680
cataaaactc tttgaagtca ttctittacag gagtccaaat accagagaat gttttagata 4740
caccatcaaa aattgtataa agtggctcta acttatccca ataacctaac tctcegtege 4800
tattgtaacc agtlctaaaa gctgtatttg agtttatcac ccttgtcact aagaaaataa 4860
atgcagggta aaatttatat ccttcttgtt ttatgtttcg gtataaaaca ctaatatcaa 4920
tttctgtggt tatactaaaa gtcgtttgtt ggttcaaata atgattaaat atctcttttc 4980

[0154]
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tcttccaatt gtctaaatca attttattaa agttcattig atatgcctcc taaataattg 5040
tgagegetca caattccaca cattatgcca caccttgtag ataaagtcaa caactitttg 5100
caaaattttt caggaatttt agcagaggtt gtictggatg tagaacaaaa catctttccg 5160
ctettgtget gttaggatat ctttcttgga agctaggtag gecaagggeta cctctagaat 5220
aacttcgtat aatgtatgct atacgaagtt attaggtccc tcgaagaggt tcactagtac 5280
tggecattge ggecgeatag gatccatttg tcgactactt gtgtataaga gtcaggeget 5340
ageggagtgt atactggett actatgttgg cactgatgag ggtgtecagtg aagtgettca 5400
tgtggcagga gaaaaaaggce tgcaccggtg cgtcagcaga atatgtgata caggatatat 5460
tccgetteet cgetcactga ctegetacge tcggtegttc gactgeggeg ageggaaatg 5520
gcttacgaac ggggcggaga tttcctggaa gatgccagga agatacttaa cagggaagtg 5580
agagggeege ggecaaagecg tttttccata ggetecgeece ccctgacaag catcacgaaa 5640
tctgacgetc aaatcagtgg tggecgaaacc cgacaggact ataaagatac caggegttic 5700
cccetggegg ctecetegtg cgetetectg ttectgeett teggtttace ggtgtecattic 5760
Qgctgttatg gcegegtttg tctcattcca cgectgacac tcagtteogg gtaggeagtt 5820
cgctecaage tggactgtat gecacgaacce ccegitcagt ccgaccgetg cgecttatece 5880
ggtaactatc gtcttgagtc caacccggaa agacatgcaa aagcaccact ggcagcagcc 5940
actggtaatt gatttagagg agttagtctt gaagtcatge gccggttaag getaaactga 6000
aaggacaagt tttggtgact gegetectece aageccagtta ccteggttca aagagttggt 6060
agctcagaga accttcgaaa aaccgeectg caaggeggtt ttttegtttt cagagecaaga 6120
gattacgege agaccaaaac gatctcaaga agatcatctt attaatcaga taaaatattt 6180
ctagatttca gtgcaattta tctcttcaaa tgtagcacct gaagtcagec ccatacgata 6240
taagttgtg 6249
<210> 150
211> 979
<212> DNA
213> ANTF5
220>
993> OREEER: BETn5IE, loxP, REZEHMHERF (cm) MloxPHITn5IE-1loxP-cn-loxP&E
<400> 150
ctgtctettg atcagatcte acaccgtgaa cgegttgett aagtgtttaa acgataactt 60
cgtataatgt atgctatacg aagttattct agattataaa agccagtcat taggcctatc 120
tgacaattcc tgaatagagt tcataaacaa tcctgcatga taaccatcac aaacagaatg 180
atgtacctgt aaagatagcg gtaaatatat tgaattacct ttattaatga attttccige 240
tgtaataatg ggtagaaggt aattactatt attattgata tttaagttaa acccagtaaa 300
tgaagtccat ggaataatag aaagagaaaa agcattttca ggtataggtg ttttgggaaa 360

[0155]
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caatttccce
gaagtcattc
tgtataaagt
tctaaaagct
tttatatcct
actaaaagtc
taaatcaatt
ttccacacat
gaattttage
aggatatctt
gtatgctata
210>
211>

212>
<213

151
57
DNA
AT

<2205
223> [l

<400> 151

gaaccattat
tttacaggag
ggctctaact
gtatttgagt
tcttgtttta
gtttgttggt
ttattaaagt
tatgccacac
agaggttgtt
tcttggaagce

cgaagttat

73

atttctctac
tccaaatacc
tatcccaata
ttatcaccct
tgtttcggta
tcaaataatg
tcatttgata
cttgtagata
ctggatgtag

taggtaggca

atcagaaagg
agagaatgtt
acctaactct
tgtcactaag
taaaacacta
attaaatatc
tgeetectaa
aagtcaacaa
aacaaaacat

agggctacct

tataaatcat
ttagatacac
ccgtegetat
aaaataaatg
atatcaattt
tcttttetet
ataattgtga
ctttttgcaa
cttteecgete

ctagaataac

aaaactcttt
catcaaaaat
tgtaaccagt
cagggtaaaa
ctgtggttat
tccaattgte
gcgctcacaa
aatttttcag
ttgtgetgtt

ttcgtataat

cgatatttgt cgactacttg tgtataagag tcaggcegcta gcggagtgta tactgge

210>
211>
<212>
213>

152
42
DNA
AT

<220>
223>

<400> 152

314

R

ctttatacga cgtcacaact tatatcgtat ggggctgact tc

<210>
211>
212>
<2135

153
41
DNA

<2202
223>

<400> 153

ANIFF

5149

ttatactaag cttgtctaac acactagact tatttacttc g

210>
211>
212>
213>

154
42
DNA

220>
[0156]

N5

194

420
480
540
600
660
720
780
840
900
960
979

57

42

41
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156/236 71

223> 5|¥

<400> 154
ctctagtaag cttcatcgat gaactgcatc

<210> 155
211> 251
<212> DNA
213> ANILFF3

220>
<223> J2B) ¥ pPnpr

<400> 155

gatctaacat tttcccctat catttttecce

tcgegtecatt cgactcatgt ctaatccaac
ccegecgaca geccgeatgg gacaattcta
tgcagaatge gagattgctg gtttattata

ggggatttat t

210> 156
211> 47

<212> DNA
213> ATIR5

220>
223> 5|1
<400> 156
ggattacgat gcatgatcta acattttcce

210> 157
211> 49
<212> DNA
213> ANLFF

220>
<223> 5|4
<400> 157
atcatgaacg ttaccataat aaatccccct

<210> 158
211> 49

<212> DNA
213> ATIFF

220>

223> B|¥

<400> 158

ccttaactta ct

gtcttcattt gtcatttitt
acgtgtctict cggecttatce
tcaattcagc cgcggagtet

acaatataag tcttcattat

ctatcatttt tcccgte

ttttgaaaat aatgaaaac

tttcaaaaag ggggatttat tatggtaacg ttcatgataa cttctgete

210> 159
211> 46
<212> DNA
Q13> ANILFF

[0157]

195

ccagaaaaaa

cctgacaccg
agttttatat

tttcaaaaag

42

60
120
180
240
251

47

49

49
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[0158]

<220>
<223> B4
<400> 159

actcatctta gatgcatcag atcttgatcc cctgegecat cagatc

<210>
211>
212>
213>

160
1694
DNA
AT

<220>
223>

<400> 160
gatctaacat

tcgegtecatt
ceegecgaca
tgcagaatge
ggggatttat
ctaaatctgt
acgtcgeccgce
gtgaagccat
cgatcagaaa
tggccattga
agetgggete
aggecaccac
accctgecega
ggttacgcat
ttcatgctta
acccacgcaa
agttggeteg
gtaaaaatcg
aacaggggaa
agaccccgtt
tgcgegteat
aaaccggage
tctcgatcct
cgcaagcact

cagaaacggt

hgd!

tttcecectat
cgactcatgt
gcecgeatgg
gagattgetg
tatggtaacg
gttctctteg
ccaattggca
gcaggaagge
ggctggegece
ggacaccacc
tattcaggat
attccgecacce
tgcggatgaa
gggcageatg
tctgcaggac
ggacgtagag
ctatcagatc
accagcccege
tatcacgctc
gaaatggttg
cgacatttat
aggagcecgag
ctegtttgtt
cagggegeaa

gctgaccceeg

catttttcce
ctaatccaac
gacaattcta
gtftattata
ttcatgataa
geggegetgg
aaatattctg
gcttaccgat
atgcaaacag
tectttgagtt
aaatcccgeg
gtaggattac
aaggagagtg
atgagcaacg
aaactggcge
tctgggttgt
agcattccge
aaggcgagct
aacgcggtge
ttgctgacca
acccatcgcet
aggcaacgca
geggteagge
gggectgetaa

gatgaatgtc

A PnrpFithpZs 5 X HIPCR 4 Bk

gtcttcattt
acgtgtctct
tcaattcage
acaatataag
cttetgetet
gtgatccteg
gtaaatcaat
ttatccgcaa
tcaagttgge
atcgccacca
gatggtgget
tgcatcagga
gcaaatggct
tgattgeggt
ataacgagcg
atctgtacga
aaaagggcgt
tgagectgeg
tggecegagga
gcgaaccggt
ggcggatcga
tggaggagcece
tgttacagcet
aggaagcgga

agctactggg

196

gtcatttttt
cggettatce
cgceggagtet
tcttcattat
tcatcgtgeg
ccgtactgee
aaccatctca
tcccaacgtt
tcaggagttt
ggtcgecgaa
tcactcegtt
gtggtgeatg
ggcagccegee
ctgtgaccge
cttcgtggtg
ccatctgaag
ggtggataaa
cagtggegcge
gattaacccg
cgagtcgcta
ggagttccat
ggataatctg
cagagaaagc
acacgtagaa

ctatctggac

ccagaaaaaa
cctgacaccg
agttttatat
tttcaaaaag
gccgactggg
cgettggtta
tcagagggta
tctgeccgagg
cccgaactge
gagcttggca
ctcttgeteg
cgeeeggatg
gcaactagcc
gaagccgata
cgctccaage
aaccaaccgg
cgeggtaaac
atcacgctaa
cccaagggtg
gcccaagect
aaggcatgga
gagcggatgg
ttcacgctge
agccagtceg

aagggaaaac

46

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
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gcaagcgecaa agagaaagea ggtagettge agtgggetta catggegata getagactgg

gcggttttat ggacagcaag cgaaccggaa ttgccagetg gggegeccte tgggaaggtt

gggaagccct gcaaagtaaa ctggatgget ticttgecge caaggatctg

ggatcaagat ctga

<210>
11
212>
213>

220>
223>

<400>

161

29

DNA
NP3

519
161

ccaccacgec cttttgegga atgetgate

210>
<L
212>
213>

220>
223>

400>

162
29
DNA

NI 75

514
162

cggeegeacg atgaagagea gaagttate

<210>
211>
212>
213>

220>
223>

<400>

163

29

DNA
ANLF%)

514
163

ctgaccgata gattttgaat ttaggtgtc

210>
211>
212>
213>

220>
223>

<400>

164
114
DNA
N3

]38 F /B Pgrok
164

atggcgcagg

aatgatgtaa gcgtgaaaaa ttttttatet tatcacttga aattggaagg gagattcttt

attataagaa ttgtggaatt gtgagcggat aacaattccc aattaaagga ggaa

<210>
Q1>
212>
213>

220>
[0159]

165

42

DNA
ANIF3

197

1560
1620
1680
1694

29

29

29

60
114
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[0160]

223>

<400> 165

519

acattgtcga cggtaccgct aacggaaaag ggagcggaaa ag

<210>
2115
212>
213>

166
27
DNA

220>
223>

<400> 166

5149

ANTIF5)

gacctceccg gatcctteet cetttaa

210>
211>
212>
213>

167
DNA
<2207
223>

400> 167
ggatccgttt

ggatcggtta
acaatttttg
atlandatgeg
gacgactitt
aaatttaccg
atttgtecat
ggtcactget
tttatcagcc
agcggecaaa
ctcagatcaa
cgttattacc
ttcaaagacg
gttgecaagt
tgtggaaagt
cgcgttcacg
aatcttcaac
tttatcagaa
gagtaatgca

aaacgaaacc

1681

AT

aaacataaaa
cacgaattag
gaccaaatca
agttacatgg
ggtgttggte
gtcgttgaaa
cataccttgg
gcacggactt
ttgttadaag
gctgaaaaac
gaaatcttga
ggtcatgaaa
aaattaccaa
ttcttgggta
gcagatttta
catcatttaa
gaacggattc
atcgaataca
ttgttaagtc

attgttgetg

tatggaggaa
gcatcgaaga
tcagtcacaa
ctgacggtta
aattatcagc
ttgttggcag
cagatggtga
tattaactgc
aacgcaaacc
cgagtttgcece
acaagatcca
ttattagttt
ttacgacctt
tctataatgg
ttttaatgtt
atgaaaataa
aaaattttga
aaggcaagta
aagatcgctt

aacaaggtac

tgcgatgtat
aatctteggt
agacatgaaa
tgcteggact
cgttaatggt
tccaacgagt
ttttaaacac
ggaaaatgcc
ggtttacatt
gttaaagaag
agaatcatta
tggtttggaa
gaattttggt
tactttaagt
gggtgtcaag
aatgalttca
ttittgaatca
tattgataag
atggcaggesg

ttcattctte

198

accgttggtg
gttccaggceg
tgggteggta
aagaaagctg
ttggceggta
aaggttcaaa
tttatgaaga
accgtcgaaa
aatttaccgg
gaaaatagta
aaaaatgcta
aaaacggtga
aaatcaagtg
gaaccgaatt
ttaactgatt
ttgaatattg
ttgattagta
aagcaggaag
gttgaaaact

ggegcecatcaa

actatttgtt
attacaattt
acgcaaatga
cagccttttt
gttacgccga
acgaaggtaa
tgcatgaacc
ttgaccgegt
tcgatgtgge
cctcaaatac
aaaaaccaat
cgcaatttat
ttgacgaagc
taaaagaatt
catcaactgg
atgaaggcaa
gittgttaga
attttgttce
taactcaatc

gtatcttttt

42

27

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

1020
1080
1140
1200
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aaaatcaaaa agtcatttca tcggtcaacc attatggggt agtattggtt acaccttccc 1260
agcggegtta ggtagtcaaa ttgctgacaa agaatcacga cacttattat tcattggtga 1320
cggtagttta caattgacgg tccaggaatt aggtttggec attcgegaaa agatcaaccc 1380
aatttgtttc attatcaata atgacggtta tactgttgaa cgggaaattc acggtccgaa 1440
ccaaagttac aatgatattc caatgtggaa ctactcaaaa ttgccggaaa gttttggege 1500
caccgaagat cgggtcgtta gtaaaattgt gcggaccgaa aatgaaticg tgtcagtgat 1560
gaaggaagca caagccgatc cgaaccggat gtattggatt gaattaatct tggctaagga 1620
aggtgcecceg aaggttttaa agaagatggg caagttattt gcagaacaaa ataaaagtta 1680
a 1681
<210> 168
211> 29
<212> DNA
213> ANLF5
<2200
223> 519
<400> 168
gacacccaac attaaaataa aatctgcac 29
210> 169
211> 1067
<212> DNA
213> ANILF%|
220>
223> EE MRS ERMERIsadBYm b X FIPCRA B
<400> 169
atataggagg aatttttgta atgaaagctt tggtttacca tggtgaccac aaaattagtt 60
tagaagataa gccaaaacca actttgcaga agccaactga tgtegtggtc cgtgtettaa 120
agacgaccat ttgtggcacg gacttgggta tctataaggg caagaatcca gaagttgeeg 180
acggtcgtat cttaggtcat gaaggegtcg gtgttatcga agaagttggt gaaagtgtta 240
cccaattcaa gaagggtgac aaagttttaa tcagttgtgt tacgagttgt ggttcatgtg 300
attactgtaa gaaacaattg tacagtcatt gtcgtgacgg tggttggatc ttgggttaca 360
tgattgatgg tgtccaaget gaatacgtcc gtattccaca cgcagataat tcattgtata 420
aaattccaca aactattgac gacgaaattg ctgttttgtt atcagatatc ttaccaacgg 480
gccatgaaat tggtgtccaa tatggcaacg tccaaccagg cgatgecgtt gcaattgttg 540
gegecggtee agtgggeatg agtgttttat taacggetca attctattca ccatcaacta 600
tcattgtcat cgacatggat gaaaatcgtt tgcaattggc taaggaattg ggegetacge 660
acactatcaa ttcaggtacg gaaaatgttg ttgaagcagt ccatcgtatt gcagcigaag 720
gcgtecgatgt ggeaattgaa gecgtgggea ttccageaac gtgggatatt tgtcaagaad 780
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ttgttaagcc aggegeccat atcgecaatg tgggtgtgea tggtgtgaag gttgattittg 840
aaattcaaaa attgtggatt aaaaatttga cgattactac tggtttggtt aacacgaata 900
cgactccaat gttaatgaag gtcgcatcaa ccgataaatt accattgaag aagatgatta 960
ctcaccgttt tgaattagca gaaattgaac atgectatca agttttctta aacggegeca 1020
aggaaaaagc aatgaaaatt attttatcaa acgccggtge agcttaa 1067
<210> 170

211> 66

<212> DNA

Q21> AILF5

220>

223> 3|4

<400> 170

acttgatatc gcggccgeat ataggaggaa tttttgtaat gaaagcttig gtttaccatg 60
gtgacc 66

210> 171
Q11> 49

<212> DNA
213> AN LFF3

<220>
<223> 5|4

<400> 171 .
gttatatgac tagcggeege gagetcttaa getgeaccgg cgtitgata 49

210> 172
211> 28
<212> DNA
213> ANILFF

220>
223> 3|4

400> 172
ggaagcacaa gccgatccga accggatg 28

210> 173
211> 48

<212> DNA
213> ANLFF)

220>
223> 5|4

<400> 173
tcatttgata tgcctcctaa ataattgtga gegetcacaa ttccacac 48

210> 174
211> 6639
<212> DNA
213> ANLF7|
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220>
223> MR
400> 174
gaattcagat ctaattatag caatcattta cgcgttaatg gctaatcgec atcttccage 60
aggcgeacca ttgeecctgt ttcactatce aggttacgga tatagttcat gacaatattt 120
acattggtcc agccaccage ttgeatgatc tccggtattg aaactccage gegggecata 180
tctcgegegg cteegacacg ggcactgtgt ccagaccagg ccaggtatct ctgaccagag 240
tcatccttag cgeccgtaaat caatcgatga gttgecttcaa aaatcccttc cagggegega 300
gttgatagct ggetggtgge agatggegeg geoaacaccat tttttctgac ccggceaaaac 360
aggtagttat tcggatcatc agctacacca gagacggaaa tccatcgcic gaccagttta 420
gttaccccca ggetaagtge cttctctaca cctgeggtge taaccagegt tttcgtictg 480
ccaatatgga ttaacattct cccaccgtca gtacgtgaga tatctttaac cctgatcctg 540
geaatttegg ctatacgtaa cagggtgita taagcaatcc ccagaaatge cagattacgt 600
atatcctgge agcgatcget attttccatg agtgaacgaa cctggtcgaa atcagtgegt 660
tegaacgeta gageetgttt tgecacgttea ccggeatcaa cgttttettt tcggatecge 720
cgcataacca gtgaaacage attgectgtca cttggtegtg gcageccgga ccgacgatga 780
agcatgttta gctggecccaa atgttgetgg atagttttta ctgccagacc gcgegectga 840
agatatagaa gataatcgcg aacatcttca ggttctgegg gaaaccattt ccggttattc 900
aacttgcacc atgccgecca cgaccggcaa acggacagaa gcattttcca ggtatgetca 960
gaaaacgcect ggegatceet gaacatgtec atcaggttct tgegaacctc atcactcgtt 1020
geatcgaceg gtaatgeagg caaattttgg tgtacggtca gtaaattgga caagtttcct 1080
cteectetea ttttegtagg aattgttate cgetcacaat tccttataca aattatattt 1140
tacatalcag taaaataata acaaccccce tttattccta ttttttacac agcggacagt 1200
ctggacagca taaaaaatac cctgtctgat gacagacaag gtatttttat ggtctictte 1260
ttttctcaaa caatcgatcc acttcttcag ccaaatcatc agtcatcaaa ggctcaatgt 1320
tttcagecag tcttttegta tgtgegggta cctcgegaaa gettggatgt tgtacaggat 1380
aatgtccaga aggtcgatag aaagcgtgag aaacagegta cagacgattt agagatgtag 1440
aggtaclitt atgccgagaa aactttitge gtgtgacagt ccttaaaata tacttagagc 1500
gtaagcgaaa gtagtagega cagctattaa cttteggttg caaagctcta ggatttttaa 1560
tggacgeage geatcacacg caaaaaggaa attggaataa atgcgaaatt tgagatgtta 1620
attaaagacc tttttgaggt ctttttttct tagatttttg gggttatita ggggagaaaa 1680
catagggggg tactacgacc tcccccctag gtgtccattg tecattgtee aaacaaataa 1740
ataaatattg ggtttttaat gttaaaaggt tgttttttat gttaaagtga aaaaaacaga 1800
tgttgggagg tacagtgata gttgtagata gaaaagaaga gaaaaaagtt gctgttactt 1860
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taagacttac aacagaagaa aatgagatat taaatagaat caaagaaaaa tataatatta 1920
gcaaatcaga tgcaaccggt attctaataa aaaaatatgc aaaggaggaa tacggtgcat 1980
tttaaacaaa aaaagataga cagcactggc atgctgecta tctatgacta aattttgtta 2040
agtgtattag caccgttatt atatcatgag cgaaaatgta ataaaagaaa ctgaaaacaa 2100
gaaaaattca agaggacgta attggacatt tgttttatat ccagaatcag caaaagccga 2160
gtggttagag tatttaaaag agttacacat tcaatttgta gtgtctccat tacatgatag 2220
ggatactgat acagaaggta ggatgaaaaa agagcattat catatictag tgatgtatga 2280
gggtaataaa tcttatgaac agataaaaat aattaacaga agaattgaat gcgactattc 2340
cgeagattge aggaagtgtg aaaggtcttg tgagatatat gcttcacatg gacgatccta 2400
ataaatttaa atatcaaaaa gaagatatga tagtttatgg cggtgtagat gttgatgaat 2460
tattaaagaa aacaacaaca gatagatata aattaattaa agaaatgatt gagtttatig 2520
atgaacaagg aatcgtagaa tttaagagtt taatggatta tgcaatgaag tttaaattig 2580
atgattggtt cccgetttta tgtgataact cggegtatgt tattcaagaa tatataaaat 2640
caaatcggta taaatctgac cgatagattt tgaatitagg tgtcacaaga cactcttttt 2700
tcgeaccage gaaaactggt ttaagccgac tgcgcaaaag acataatcga ttcacaaaaa 2760
ataggeacac gaaaaacaag tlaagggatg cagtttatgc atcccttaac ttacttatta 2820
aataatttat agctattgaa aagagataag aattgttcaa agctaatatt gtttaaatcg 2880
tcaattcctg catgttttaa ggaattgtta aattgatttt ttgtaaatat tttettgtat 2940
tctttgttaa cccatttcat aacgaaataa ttatactttt gtttatcttt gtgtgatatt 3000
cttgattttt ttctacttaa tctgataagt gagctattca ctttaggttt aggatgaaaa 3060
tattctcttg gaaccatact taatatagaa atatcaactt ctgccattaa aagtaatgec 3120
aatgagegtt ttgtatttaa taatctttta gecaaacccgt attccacgat taaataaatc 3180
tcattagcta tactatcaaa aacaattitg cgtattatat ccgtacttat gttataaggt 3240
atattaccat atattttata ggattggttt ttaggaaatt taaactgcaa tatatccttg 3300
tttaaaactt ggaaattatc gtgatcaaca agtttatttt ctgtagtttt gcataattia 3360
tggtetattt caatggeagt tacgaaatta cacctcttta ctaattcaag ggtaaaatgg 3420
ccttttcetg agecgatttc aaagatatta tcatgttcat ttaatcttat atttgtcatt 3480
attttatcta tattatgttt tgaagtaata aagttttgac tgtgttttat atttttctcg 3540
ttcattataa ccctctttaa tttggttata tgaattitge ttattaacga ttcattataa 3600
ccacttattt tttgtttggt tgataatgaa ctgtgetgat tacaaaaata ctaaaaatge 3660
ccatattttt tcetccttat aaaattagta taattatagc acgagectctg ataaatatga 3720
acatgatgag tgatcgttaa atttatactg caatcggatg cgattattga ataaaagata 3780
tgagagattt atctaatttc ttttttcttg taaaaaaaga aagttcttaa aggttttata 3840
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gttttggteg tagagcacac ggtttaacga cttaattacg aagtaaataa gtctagtgtg 3900
ttagacttta tgaaatctat atacgtttat atatatttat tatccggatc tgcatcgcag 3960
gatgetgetg getaccctgt ggaacaccta catctgtatt aacgaagcge tggecattgac 4020
cctgagtgat ttttetctgg tccegecgea tccataccge cagttgttta ccctcacaac 4080
gttccagtaa ccgggeatgt tcatcatcag taacccgtat cgtgagcatc ctctetegtt 4140
tcatcggtat cattaccccc atgaacagaa attccccctt acacggagge atcaagtgac 4200
caaacaggaa aaaaccgccc ttaacatgge ccgetitatc agaagccaga cattaacgcet 4260
tctggagaaa ctcaacgagc tggacgcgga tgaacaggca gacatctgtg aatcgettcea 4320
cgaccacgct gatgagcttt accgcagetg cctcgegegt ticggtgatg acggtgaaaa 4380
cctetgacac atgecagetce cggagacggt cacagettgt ctgtaagegg atgecgggag 4440
cagacaagcc cgtcagggeg cgtcageggg tgttggeggg tgtcggggeg cagecatgac 4500
ccagtcacgt agcgatageg gagtgtatac tggcttaact atgeggecatc agagcagatt 4560
gtactgagag tgcaccatat gcggtgtgaa ataccgcaca gatgcgtaag gagaaaatac 4620
cgeatcagge getetteege ttectegete actgactege tgegeteggt cgtteggetg 4680
cggegagegg tatcagectca ctcaaaggeg gtaatacggt tatccacaga atcaggggat 4740
aacgcaggaa agaacatgtg agcaaaagge cagcaaaagg ccaggaaccg taaaaaggcc 4800
gegttgetgg cgtttttecca taggetcege ccccetgacg agecatcacaa aaatcgacge 4860
tcaagtcaga ggtggegaaa cccgacagga ctataaagat accaggegtt tccccectgga 4920
agctcecteg tgegetectee tgtteccgace ctgecgetta ceggatacet gtceegeettt 4980
ctecettegg gaagegtgge getttctcaa tgetcacget gtaggtatct cagttcggtg 5040
taggtcgttc gctccaaget gggetgtgtg cacgaaccce cegttcecagee cgaccgetge 5100
gecttatccg gtaactatceg tcttgagtcc aacccggtaa gacacgactt atcgecactg 5160
gecagecageea ctggtaacag gattagcaga gegaggtatg taggecggtge tacagagttc 5220
ttgaagtggt ggcctaacta cggetacact agaaggacag tatttggtat ctgegetetg 5280
ctgaagccag ttaccttcgg aaaaagagtt ggtagctctt gatccggeaa acaaaccacc 5340
getggtageg gtggtttttt tgtttgecaag cagcagatta cgegcagaaa aaaaggatet 5400
caagaagatc ctttgatctt ttctacgggg tctgacgctc agtggaacga aaactcacgt 5460
taagggattt tggtcatgag attatcaaaa aggatcttca cctagatcct tttaaattaa 5520
aanatgaagtt ttaaatcaat ctaaagtata tatgagtaaa cttggtctga cagttaccaa 5580
tgcttaateca gtgaggecace tatctcageg atctgtctat ttcgttcate catagttgec 5640
tgactccccg tcgtgtagat aactacgata cgggaggget taccatctgg ccccagtget 5700
gcaatgatac cgecgagaccc acgctcaccg getccagatt tatcagcaat aaaccagcca 5760
geeggaagegg ccgagegeag aagtggtceet gecaactttat ccgectccat ccagtectatt 9820
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aattgttgce gggaagctag agtaagtagt tcgccagtta atagtttgeg caacgttgtt 5880
gccattgetg caggecategt ggtgtcacge tcgtegtttg gtatggette attcagetec 5940
ggttcccaac gatcaaggeg agttacatga tcccccatgt tgtgcaaaaa ageggttage 6000
tcctteggte ctecegatecgt tgtcagaagt aagttggecg cagtgttate actcatggtt 6060
atggcagcac tgcataattc tcttactgtc atgccatccg taagatgett ttctgtgact 6120
ggtgagtact caaccaagtc attctgagaa tagtgtatgc ggcgaccgag ttgetcttge 6180
ccggegtcaa cacgggataa taccgegeca catagcagaa ctttaaaagt gectcatcatt 6240
ggaaaacgtt cttcggggcg aaaactctca aggatcttac cgectgttgag atccagtteg 6300
atgtaaccca ctcgtgcacc caactgatct tcagcatctt ttactttcac cagecgtttct 6360
gggtgagcaa aaacaggaag gcaaaatgec gcaaaaaagg gaataaggge gacacggaaa 6420
tgtigaatac tcatactctt cctttttcaa tattattgaa gcatttatca gggttattgt 6480
ctcatgagcg gatacatatt tgaatgtatt tagaaaaata aacaaatagg ggticcgege 6540
acatttcecce gaaaagtgee acctgacgte taagaaacca ttattatcat gacattaacc 6600
tataaaaata ggcgtatcac gaggcccttt cgtcttcaa 6639
<210> 175
<211> 4895
<212> DNA
213> ANILF3|
220>
223> MR
<400> 175
gacgaaaggg ccttataact tacaaataac ccctcgaaaa cattgaaaga ataaccccca 60
agatctatat tatagatctt gggggttatt tgttttaata ttaaagaaat gacttcttct 120
atttgtcatc aatactaaac aataatttgt acaaagtgat tatttcttct agttcttcac 180
gcgatacatg atcgacaata gtttcatcag tgacatgtct tgecccgtaaa tctaaggeta 240
tggtttgatc taataatact tttccatata ctgttigact actagttagt cgatgataca 300
ttggaaaatt acgcttggta ctgctaattg gagccacaat cgtcatgtta cttgtctgac 360
agactagatc attgcttage gcaatggetg gtcgettatt catctgttca tgaccacgge 420
ttggattaaa gttaacataa aatatatcac cttggcttac cattgaagtt cattaccttc 480
tgactttccc caatcaaget cgtgatccct tttccegteca tctttecaat ccttaaatag 540
ttcgtgaata ttggttgggt tcttttttat tggtgttaaa acaattgatc cattttcaat 600
ggttattgtc atatctiggt tatcatctaa tttcagttgt ttaataattt ggctaggaat 660
tctagcaget ttecgagtttc cccacttige taagegtgtt tgttctttaa taagttccat 720
attttccecet cctaaattat tattacaagt caagtatatc ccatgtagat acacaatgca 780
aatattctta ctggagaaat aacaccttaa gtctagcacc acccgcacge atageggtge 840
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ttaaaccatc aagggtcaag cccttagget ctctcaaaca gttatcctaa tcgtgaataa 900
ctgegettet tttgecagtat aaagagagaa cicittatca gacaatttaa gctcaaccag 960
cccttgeact aactattatt agagttggtt ttagcagcaa cccgaataat ctgegttaat 1020
agttagcctg tccgtatcat ttcctagtet tccagcecacg tctttagteg cgttgatete 1080
gacaaggttt agcataccta tgttgttaac tgcaagcggg gtcacgaacg acactcacgg 1140
gaggttttac tagctaagaa caggtttcca gectttagtt getttgatgg ttgctaacca 1200
ttgaataaca aaaaaacggt tgctatcagg tttctgttaa gatlcccgat aacaaccgtt 1260
tactttaagt atcaatggtt gaaaaactta gcctacatgt tataatagta ccaagttaga 1320
tagcttgtat tggtagtact tgctatcgaa aatcttatca ggttgtgetg ataagtcgtg 1380
aatcctaact ctgctaagtt gagggttctt ttttttgegt tcatttatta agttgagtac 1440
attataaccg taatataaga ttaatacaac ctttatcatt ttaacgtctc aaccagccga 1500
ataatcctta aaaaaggatt gattctaatg aagaaagcag acaagtaagc ctcctaaatt 1560
cactttagat aaaaatttag gaggcatatc aaatgaactt taataaaatt gatttagaca 1620
attggaagag aaaagagata tttaatcatt atttgaacca acaaacgact tttagtataa 1680
ccacagaaat tgatattagt gttttatacc gaaacataaa acaagaagga tataaatttt 1740
accctgecatt tattttctta gtgacaaggg tgataaactc aaatacagct tttagaactg 1800
gttacaatag cgacggagag ttaggttatt gggataagtt agagccactt tatacaattt 1860
ttgatggtgt atctaaaaca ttctctggta tttggactcc tgtaaagaat gacttcaaag 1920
agttttatga tttatacctt tctgatgtag agaaatataa tggttcgggg aaattgtttc 1980
ccaaaacacc tatacctgaa aatgettttt ctctttctat tattccatgg acttcattta 2040
ctgggtttaa cttaaatatc aataataata gtaattacct tctacccatt attacagcag 2100
gaaaattcat taataaaggt aattcaatat atttaccgct atctttacag gtacatcatt 2160
ctgtttgtga tggttatcat gcaggattgt ttatgaactc tattcaggaa ttgtcagata 2220
ggectaatga ctggetttta taagggeeeg cgetagegga gtgtatactg gettactatg 2280
ttggeactga tgagggtgtc agtgaagtge ttcatgtgge aggagaaaaa aggctgcacce 2340
ggtgegtcag cagaatatgt gatacaggat atattccget tcctecgetca ctgacteget 2400
acgceteggte gttcgactge ggegagegga aatggettac gaacggggeg gagatttcecet 2460
ggaagatgcc aggaagatac ttaacaggga agtgagaggg ccgcggcaaa gecgttttte 2520
cataggctce gcécccctga caagcatcac gaaatctgac gctcaaatca gtggtggega 2580
aacccgacag gactataaag ataccaggecg tttcccectg geggetecet cgtgegetet 2640
cctgttectg cettteggtt taccggtgte attcegetgt tatggecegeg tttgteteat 2700
tccacgectg acactcagtt ccgggtagge agttcgetcc aagetggact gtatgcacga 2760
acccecegtt cagtccgacce getgegeectt atccggtaac tatcgtcecttg agtccaacce 2820
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ggaaagacat gcaaaagcac cactggcagc agccactggt aattgattta gaggagttag 2880
tcttgaagtc atgcgecggt taaggctaaa ctgaaaggac aagtttiggt gactgecgete 2940
ctccaageca gttacctcgg ttcaaagagt tggtagctca gagaaccttc gaaaaaccgce 3000
cctgecaagge ggttttttcg ttttcagage aagagattac gegecagacca aaacgatcte 3060
aagaagatca tcttattaat cagataaaat atttctagat ttcagtgcaa tttatctctt 3120
caaatgtagce acctgaagtc agccccatac gatataagtt gtctcgagga ccgagcgecag 3180
cgagtcagtg agcgaggaag cggaagageg agggeggagt tgttgacage cgagcaggec 3240
ttaactcaca ttaattgegt tgcgetcact geccgettte cagtcgggaa acctgtegtg 3300
ccagctgeat taatgaatcg gccaacgecge ggggagagge ggtttgegta ttgggegeca 3360
gggtggtttt tcttttcacc agtgagacgg gcaacagetg attgeccettec accgeetgge 3420
cctgagagag ttgcagcaag cggtccacge tggtttgece cagcaggega aaatcctgtt 3480
tgatggtggt tgacggeggg atataacatg agetgtette ggtatcgtecg tatcccacta 3540
ccgagatatc cgecaccaacg cgeagecegg actcggtaat ggegegeatt gegeccageg 3600
ccatctgatc gttggeaacc agecatcgecag tgggaacgat gecctcattc agecatttgea 3660
Lggttigttg aaaaccggac atggecactcc agtcgecttc ccgtteceget atcggetgaa 3720
tttgattgeg agtgagatat ttatgccage cagccagacg cagacgcecgee gagacagaac 3780
ttaatgggee cgctaacage gegatttget ggtgacccaa tgegaccaga tgctccacge 3840
ccagtegegt accgtettca tgggagaaaa taatactgtt gatgggtgtc tggtcagaga 3900
catcaagaaa taacgccgga acattagtgc aggcagcttc cacagcaatg gcatcctggt 3960
catccagegg atagttaatg atcagcccac tgacgegttg cgegagaaga ttgtgecaccg 4020
ccgetttaca ggettecgacg cegettegtt ctaccatcga caccaccacg ctggeaccca 4080
gttgatcgge gcgagattta atcgecgega caatttgega cggegegtge agggecagac 4140
tggaggtgge aacgccaatc agcaacgact gtttgeccge cagttgtigt gecacgeggt 4200
tgggaatgta attcagctcc gecatcgeeg cttccacttt tteccgegtt ttcgcagaaa 4260
cgtggetgge ctggttcace acgegggaaa cggtctgata agagacaccg gcatactctg 4320
cgacatcgta taacgttact ggtttcatca aaatcgtctc cctcecgtttg aatatttgat 4380
tgatcgtaac cagatgaagc actctttcca ctatccctac agtgttatgg cttgaacaat 4440
cacgaaacaa taattggtac gtacgatctt tcagccgact caaacatcaa atcttacaaa 4500
tgtagtcttt gaaagtatta catatgtaag atttaaatgc aaccgttttt tcggaaggaa 4560
atgatgacct cgtttccacc ggaattagct tggtaccage tattgtaaca taatcggtac 4620
gggegtgaaa aagctaacgg aaaagggagc ggaaaagaat gatgtaagcg tgaaaaattt 4680
tttatcttat cacttgaaat tggaagggag attctttatt ataagaattg tggaattgtg 4740
agcggataac aattcccaat taaaggagga aggatccaaa agcttaactg caggacggge 4800
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ttgtctgete ceggeateeg cttacagaca agetgtgace gtctecggga getgeatgtg 4860
tcagaggttt tcaccgtcat caccgaaacg cgcga 4895
210> 176
<211> 1548
(212> DNA
Q3> ALF
<2207
223> HARME I acORP T FH| M lacl HBE AR LA HMIFE (B. subtilis) groER 3T
(PgroE) HIPCRF B
400> 176
ccgagecagge cttaactcac attaattgeg ttgegetcac tgecegettt ccagteggga 60
aacctgtegt gccagetgea ttaatgaatc ggccaacgeg cggggagagg cggtttygegt 120
attgggcgec agggtggttt ttettttcac cagtgagacg ggcaacaget gattgecctt 180
caccgectgg ccctgagaga gttgecagcaa geggteccacg clggtttgee ccageaggeg 240
aaaatcctgt ttgatggtgg ttgacggcgg gatataacat gagetgtcett cggtategte 300
gtatcccact accgagatat ccgcaccaac gcgecagceccg gactcggtaa tggegegeat 360
tgegececage gecatetgat cgttggeaace cageatcgea gtgggaacga tgeecteatt 420
cagcatttge atggtttgtt gaaaaccgga catggcactce cagtcgectt ccegttecge 480
tatcggetga atttgattge gagtgagata tttatgccag ccagccagac gecagacgege 540
cgagacagaa cttaatggge ccgctaacag cgegatttge tggtgaccca atgegaccag 600
atgctccacg cccagtegeg taccgtettc atgggagaaa ataatactgt tgatgggtgt 660
ctggtecagag acatcaagaa ataacgccgg aacattagtg caggcagett ccacagcaat 720
ggcatcetgg tcatccageg gatagttaat gatcagccca ctgacgegtt gegegagaag 780
attgtgcacc gecgetttac aggettcgac geecgettegt tctaccatcg acaccaccac 840
gctggeacce agttgatcgg cgegagattt aatcgececgeg acaatttgeg acggegegtg 900
cagggecaga ctggaggtgg caacgccaat cagcaacgac tgttigeccg ccagttgttg 960
tgecacgegg ttgggaatgt aattcagete cgecategee gettccactt ttteccegegt 1020
tttcgcagaa acgtggetgg cctggttcac cacgegggaa acggtctgat aagagacacc 1080
ggcatactct gegacatcgt ataacgttac tggtttcatc aaaatcgtct cccteegttt 1140
gaatatttga ttgatcgtaa ccagatgaag cactctttcc actatcccta cagtgttatg 1200
gettgaacaa tcacgaaaca ataattggta cgtacgatcet ttcagecgac tcaaacatca 1260
aatcttacaa atgtagtctt tgaaagtatt acatatgtaa gatttaaatg caaccgtttt 1320
ttcggaagga aatgatgacc tcgtttccac cggaattage ttggtaccag ctattgtaac 1380
ataatcggta cgggggtgaa aaagctaacg gaaaagggag cggaaaagaa tgatgtaage 1440
gtgaaaaatt tittatctta tcacttgaaa ttggaaggga gattctttat tataagaatt 1500
[0169]
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gtggaattgt gagcggataa caattcccaa ttaaaggagg aaggatcc

210> 177
211> 32
<212> DNA
Q13> ANIFF

<920>
223> 3|9

<400> 177
gcgttacaga tttataggeg gecgetaagt cg

210> 178
211> 49
<212> DNA
213> ANIF%)|

220>
223> 5|9

<400> 178

aatacattgt aactgccatt acaaaaattc ctcctatata tctcgagge

210> 179
211> 51
<212> DNA

213> ANTFH

220>
223> 5|9

<400> 179

taggaggaat ttttgtaatg gcagttacaa tgtattatga agatgatgta g

210> 180
211> 47

<212> DNA
213> ANILF%)

220>
<223> EB|¥)

<400> 180

cctacttcag acgatcgtta ctgatagatt ttaaaggecat cgtcate

<210> 181
211> 26

<212> DMNA
213> ANIF%)

220>
223> 5|%

<400> 181
tcgegegttt cggtgatgac ggtgaa

<210> 182
211> 6207
<212> DNA

208
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32
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Q213> ANTIF3
220>
223> M FTHL
<400> 182
gacgaaaggg ccttataact tacaaataac ccctcgaaaa cattgaaaga ataaccccca 60
agatctatat tatagatctt gggggttatt tgttttaata ttaaagaaat gacttcttct 120
atttgtcatc aatactaaac aataatttgt acaaagtgat tatttcttct agttcttcac 180
gcgatacatg atcgacaata gtttcatcag tgacatgtct tgecccgtaaa tctaaggeta 240
tggttigatc taataatact tttccatata ctgtttgact actagttagt cgatgataca 300
ttggaaaatt acgcftggta ctgctaattg gagccacaat cgtcatgtta cttgtctgac 360
agactagatc attgcttagc gcaatggctg gtcgecttatt catctgttca tgaccacgge 420
ttggattaaa gttaacataa aatatatcac cttggcttac cattgaagtt cattaccttc 480
tgactttcce caatcaagcet cgtgatcect tttecccgteca tetttccaat ccttaaatag 540
ttcgtgaata ttggttgget tcttttttat tggtgttaaa acaattgatc cattttcaat 600
ggttattgtc atatcttggt tatcatctaa tttcagttgt ttaataattt ggctaggaat 660
tctagecaget ttcgagtttc cccactttge taagegtgtt tgttctttaa taagttccat 720
attttcceet cctaaattat tattacaagt caagtatatc ccatgtagat acacaatgca 780
aatattctta ctggagaaat aacaccttaa gtctagcacc acccgcacgce atageggtge 840
ttaaaccatc aagggtcaag cccttagget ctctcaaaca gttatcctaa tcgtgaataa 900
ctgegettet tttgecagtat aaagagagaa ctctttatca gacaatttaa gctcaaccag 960
ceccttgeact aactattatt agagttggtt ttagcagcaa cccgaataat ctgegttaat 1020
agttagcctg tccgtatcat ttcctagtct tccageccacg tctttagtcg cgttgatcte 1080
gacaaggttt agcataccta tgttgttaac tgcaagcggg gtcacgaacg acactcacgg 1140
gaggttttac tagctaagaa caggtttcca gectttagtt getttgatgg ttgctaacca 1200
ttgaataaca aaaaaacggt tgctatcagg tttctgttaa gattcccgat aacaaccgtt 1260
tactttaagt atcaatggtt gaaaaactta gcctacatgt tataatagta ccaagttaga 1320
tagcttgtat tggtagtact tgctatcgaa aatcttatca ggttgtgetg ataagtcgtg 1380
aatcctaact ctgctaagtt gagggttett ttttttgegt tcatttatta agttgagtac 1440
attataaccg taatataaga ttaatacaac ctttatcatt ttaacgtctc aaccagccga 1500
ataatcctta aaaaaggatt gattctaatg aagaaagcag acaagtaagc ctcctaaatt 1560
cactttagat aaaaatttag gaggcatatc aaatgaactt taataaaatt gatttagaca 1620
attggaagag aaaagagata tttaatcatt atttgaacca acaaacgact tttagtataa 1680
ccacagaaat tgatattagt gttttatacc gaaacataaa acaagaagga tataaatttt 1740
accctgeatt tattttctta gtgacaaggg tgataaactc aaatacagct tttagaactg 1800
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gttacaatag cgacggagag ttaggttatt gggataagtt agagccactt tatacaattt 1860
ttgatggtgt atctaaaaca ttctctggta tttggactcc tgtaaagaat gacttcaaag 1920
agttttatga tttatacctt tctgatgtag agaaatataa tggttcgggg aaattgtttc 1980
ccaaaacacc tatacctgaa aatgettttt ctctttctat tattccatgg acttcattta 2040
ctgggtttaa cttaaatatc aataataata gtaattacct tctatccatt attacagcag 2100
gaaaattcat taataaaggt aattcaatat atttaccgct atctttacag gtacatcatt 2160
ctgttrgtga tggttatcat gcaggattgt ttatgaactc tattcaggaa ttgtcagata 2220
ggcctaatga ctggetttta taagggeccg cgetagegga gigtatactg gettactatg 2280
ttggcactga tgagggtgtc agtgaagtge ttcatgtgge aggagaaaaa aggcetgcacc 2340
ggtgcgtcag cagaatatgt gatacaggat atattccget tcctcgetca ctgacteget 2400
acgctecggte gttegactge ggegagegga aatggettac gaacggegeg gagatttect 2460
ggaagatgcc aggaagatac ttaacaggga agtgagaggg ccgcggcaaa geegtttttc 2520
cataggctce gecccectga caageatcac gaaatctgac getcaaatca gtggtggega 2580
aacccgacag gactataaag ataccaggeg tttcccectg geggeteeet cgtgegetet 2640
cctgttectg ccttteggtt taccggtgte attccgetgt tatggecegeg tttgtetcat 2700
tccacgectg acactcagtt ccgggtagge agttcgetecc aagetggact gtatgcacga 2760
acccceegtt cagtceccegacce getgegeett atccggtaac tatcgtettg agtccaacce 2820
ggaaagacat gcaaaagcac cactggcagce agccactggt aattgattta gaggagttag 2880
tettgaagte atgegeeggt taaggctaaa ctgaaaggac aagttttggt gactgegetce 2940
ctccaageca gttacctegg ttcaaagagt tggtagctca gagaacctic gaaaaaccge 3000
cctgeaagge ggtttttteg ttttcagage aagagattac gecgcagacca aaacgatctc 3060
aagaagatca tcttattaat cagataaaat atttctagat ttcagtgcaa tttatctctt 3120
caaatgtage acctgaagtc agccccatac gatataagtt gtctcgagga ccgagcegeag 3180
cgagtcagtg agcgaggaag cggaagageg agggeggagt tgttgacage cgagecaggec 3240
ttaactcaca ttaattgegt tgcgetcact geccgettic cagtcgggaa acctgtegtg 3300
ccagetgeat taatgaatcg gccaacgege ggggagagge ggttigegta ttgggegeca 3360
gggtggtttt tcttttcace agtgagacgg gcaacagetg attgecctic accgeetgge 3420
cctgagagag ttgcagcaag cggtccacge tggtttgece cagecaggega aaatcctgtt 3480
tgatggtggt taacggecggg atataacatg agetgtcette ggtatcgteg tatcccacta 3540
ccgagatatc cgcaccaacg cgcagcccgg actcggtaat ggegegeatt gegeccageg 3600
ccatctgate gttggecaacc agcatcgcag tgggaacgat gecctcattc agecatttgea 3660
tggtttgttg aaaaccggac atggcactcc agtcgecttc ccgttcecget atcggetgaa 3720
tttgattgcg agtgagatat ttatgccagc cagccagacg cagacgcgcc gagacagaac 3780
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ttaatgggcc
ccagtcgegt
catcaagaaa
catccagecgg
ccgttttaca
gttgatcgge
tggaggtgge
tgggaatgta
cgtggetgge
cgacatcgta
tgatcgtaac
cacgaaacaa
gatgtaagcg
ataagaattg
gctaagtegt
caaaagttag
aaagggtttt
tttgcacaaa
ttattttgte
tatgaagatg
ggttcacaag
ggtgtgegcee
gtaggagaag
caatccattt
gctcacggat
atggttgege
acaccagctt
gattgggcca
gaaacagaag
gttgaagceceg
gaagttttge
atgcgtcaat

attactgacg

[0173]

cgctaacagce
accgtcttca
taacgccgga
atagttaatg
ggettegacg
gcgagattta
aacgccaatce
attcagctcc
ctggttcacc
taacgttact
cagatgaagc
taatcggtac
t.gaaaaattt
tggaattgtg
attggcacca
cgtttattaa
gcggacattg
catggtatac
aagcctcgag
atgtagaagt
gacatgctca
acggaaaatc
cagtagctaa
atgaagagga
ttaatatcca
ctaaggctce
tgtttgttte
aaggaattgg
aagatttgtt
gttttgaaac
acgaaatgaa
ccatctcaaa

aagttaaaaa

gcgatttget
tgggagaaaa
acattagtgc
atcagcccac
ccgettegtt
atcgecgega
agcaacgact
gccatcgecg
acgcgggaaa
ggtttcatca
actctttcca
gggggtgaaa
tttatcttat
agcggataac
ctactcacac
gtgcgataag
ttaataattg
tttaaccgta
atatatagga
atcagcactt
cgcacagaat
ttttgataaa
agctgatgtt
catcaaacca
ttttggectat
aggtcacctt
acaccaaaat
ttgtgetega
tggagaacaa
actgacagaa
attgattgtt
tactgctgag

gaatatgaag

ggtgacccaa tgcgaccaga tgetccacge

taatactgtt
aggcagcttc
tgacgecgttg
ctaccatcga
caatttgcga
gtttgeceege
cttccacttt
cggtctgata
aaafcgtctc
ctatccctac
aagctaacgg
cacttgaaat
aattcccaat
cgtgaccgac
tataccacaa
tattaaaagc
aaaactaaat
ggaattttitg
gctggaaage
ttgegtgatt
gcaaaagaag
attatggttt
aacttgaaag
attaaagtac
gtcegtegga
gcaagtggtc
gtgggaatta
gctgtictat
gctggatacg
gacctcatgt
tttggegatt

cttgttttgg

211

gatgggtgte
cacagcaatg
cgdgagaaga
caccaccacg
cggegegtge
cagttgttgt
ttccegegtt
agdgacaccg
ccteecgtttg
agtgttatgg
aaaagggage
tggaagggag
taaaggagga
gegeecgeca
agggcttatt
atgctcaatc
tttcactacg
taatggcagt
aaattgcagt
ctggtcacaa
atggctttga
tggcaccaga
caggttcagc
cagaagacgt
cttatactga
atgcgegtga
titgaaacaac
gtggaggttt
ctggegaatt
atgaaggtgsg
atgtgactgg

ctgatattca

tggtcagaga
geateetggt
ttgtgecaccg
ctggcaccca
agggccagac
gccacgeggt
ttcgcagaaa
gcatactctg
aatatttgat
cttgaacaat
ggaaaagaat
attctttatt
aggatcggcec
gtcaagtgtt
gacgeccgece
taacacttat
agaggatgac
tacaatgtat
aatcggttat
cgttatcatt
aacatttgaa
tgaacttcaa
acttggtttt
tgacgtcttt
aggttttggt
aatcgcaatg
ttttaaagaa
gacagcactt
ggcttacttt
ttttactaaa
tccacggatt

atctggaaaa

3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
9220
5280
5340 .
5400
5460
5520
9580
5640
5700
5760
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tttgetcaag atttcgttgé tgacttcaaa gcggggegtc caaaattaat agcctatcge 5820
gaagctgcaa aaaatcttga aattgaaaaa attggggecag agctacgtca agcaatgeca 5880
ttcacacaat ctggtgatga cgatgccttt aaaatctatc agtaacgatc gcecttecca 5940
acagttgcgec agectgaatg gecgaatggeg cctgatgegg tattttctee ttacgeatet 6000
gtgeggtatt tcacaccgea tatggtgeac tctcagtaca atctgectectg atgecgeata 6060
gttaagccag ccccgacacc cgecaacacc cgetgacgeg ccectgacggg cttgtetget 6120
cccggeatee gettacagac aagetgtgac cgtctceggg agetgeatgt gtcagaggtt 6180
ttcaccgtca tcaccgaaac gegegaa 6207
<210> 183
211> 1039
<212> DNA
213> ANTFF|
220>
223> ZMWVIHHEMIIE (Lactobacillus plantarum) &K IEHIPFS-ilvCREL 51
<400> 183
atatatagga ggaatttttg taatgaaagt cttttatgat aaggattgtg atttgtcaat 60
tattcaaggt aagaaggtcg ctattattgg ttatggttca caaggtcacg cccaagcctg 120
taatttgaag gatagtggtg ttgatgttac ggttggttta cggaagggta gtgctacggt 180
tgcgaaagece gaagegeatg gtttgaaggt tacggatgtt gcagetgecg tcgecggtge 240
ggatttggtt atgattttaa cgccagatga atttcaaagt caattatata aaaatgaaat 300
tgaaccaaat attaaaaaag gtgctacgtt agcttttagt catggttttg cgattcatta 360
taatcaagtt gtcccacggg ctgatttaga tgtcattatg attgcaccaa aagctccagg 420
tcatacggtt cgtagtgaat ttgtcaaggg tggtggtatt ccagatttga ttgcaattta 480
tcaagatgca agtggtaatg ccaaaaatgt cgctitaagl tatgcggececg gtgtiggtgg 540
tggtcggacg ggtattattg aaacgacgtt taaagatgaa acggaaacgg atttgtttgg 600
tgaacaagcc gtcttatgtg gtggtacggt tgaattagtt aaggegggtt ttgaaacgtt 660
ggttgaagct ggttatgcac cagaaatgge gtattttgaa tgtttacatg aattaaaatt 720
aattgttgat ttgatgtatg aaggtggtat tgcaaatatg aattatagta ttagtaataa 780
tgcagaatat ggtgaatatg ttacgggtcc agaagttatt aatgcagaaa gtcggcaagce 840
aatgcgtaat gccttaaaac ggattcaaga tggtgaatat gccaaaatgt ttatttcaga 900
aggtgegacg ggttatccaa gtatgacgge taagecggegg aataatgecg cccatggtat 960
tgaaattatt ggtgaacaat tacggagtat gatgccatgg attggtgcta ataaaattgt 1020
tgataaggca aagaattaa 1039
210> 184
211> 5581
<212> DNA
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213> ANIFR%
<2205
223> M
<400> 184
gaattcacta gtcttaagta agtcgtattg gcaccactac tcacaccgtg accgacgcge 60
ccgecagtca agtgttcaaa agttagegtt tattaagtge gataagtata ccacaaaggg 120
cttattgacg cccgccaaag ggttttgegg acattgttaa taattgtatt aaaagcatge 180
tcaatctaac acttattttg cacaaacatg gtatacttta accgtaaaaa ctaaattttc 240
actacgagag gatgacttat tttgtcaagce ctcgagcccg ggatcgatgg tacctcgega 300
aagcttggat gttgtacagg ataatgtcca gaaggtcgat agaaagcgtg agaaacagceg 360
tacagacgat ttagagatgt agaggtactt ttatgccgag aaaacttttt gcgtgtgaca 420
gtccttaaaa tatacttaga gcgtaagcga aagtagtage gacagctatt aactttcggt 480
tgcaaagctc taggattttt aatggacgca gcgecatcaca cgcaaaaagg aaattggaat 540
aaatgcgaaa tttgagatgt taattaaaga cctttttgag gtcttttttt cttagatttt 600
tggggttatt taggggagaa aacatagggg ggtactacga cctccceccecet aggtgtecat 660
tgtccattgt ccaaacaaat aaataaatat tgggttttta atgttaaaag gttgttittt 720
atgttaaagt gaaaaaaaca gatgttggga ggtacagtga tagttgtaga tagaaaagaa 780
gagaaaaaag ttgctgttac tttaagactt acaacagaag aaaatgagat attaaataga 840
atcaaagaaa aatataatat tagcaaatca gatgcaaccg gtattctaat aaaaaaatat 900
gecaaaggagg aatacggtge attttaaaca aaaaaagata gacagcactg gcatgctgcee 960
tatctatgac taaattttgt taagtgtatt agcaccgtta ttatatcatg agcgaaaatg 1020
taataaaaga aactgaaaac aagaaaaatt caagaggacg taattggaca tttgttttat 1080
atccagaatc agcaaaagcc gagtggttag agtatttaaa agagttacac attcaatttg 1140
tagtgtctcc attacatgat agggatactg atacagaagg taggatgaaa aaagagcatt 1200
atcatattct agtgatgtat gagggtaata aatcttatga acagataaaa ataattaaca 1260
gaagaattga atgcgactat tccgcagatt gcaggaagtg tgaaaggtct tgtgagatat 1320
atgcttcaca tggacgatcc taataaattt aaatatcaaa aagaagatat gatagtttat 1380
ggeggtgtag atgttgatga attattaaag aaaacaacaa cagatagata taaattaatt 1440
aanagaaatga ttgagtttat tgatgaacaa ggaatcgtag aatttaagag tttaatggat 1500
tatgcaatga agtttaaatt tgatgattgg ttcccgettt tatgtgataa ctcggegtat 1560
gttattcaag aatatataaa atcaaatcgg tataaatctg accgatagat tttgaattta 1620
ggtgtcacaa gacactcttt tttcgecacca gcgaaaactg gtttaagecg actgecgcaaa 1680
agacataatc gattcacaaa aaataggcac acgaaaaaca agttaaggga tgcagtttat 1740
gcatceetta acttacttat taaataattt atagctattg aaaagagata agaattgttc 1800
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aaagctaata ttgtttaaat cgtcaattcc tgecatgtttt aaggaattgt taaattgatt 1860
ttttgtaaat attttcttgt attctttgtt aacccatttc ataacgaaat aattatactt 1920
ttgtttatct ttgtgtgata ttcttgattt ttttctactt aatctgataa gtgagctatt 1980
cactttaggt ttaggatgaa aatattctct tggaaccata cttaatétag aaatatcaac 2040
ttctgecatt aaaagtaatg ccaatgageg ttttgtattt aataatcttt tagcaaacce 2100
gtattccacg attaaataaa tctcattagc tatactatca aaaacaattt tgegtattat 2160
atccgtactt atgttataag gtatattacc atatatttta taggattggt ttttaggaaa 2220
ttlaaactge aatatatcct tgtitaaaac tiggaaatta tcgtgatcaa caagtttatt 2280
ttctgtagtt ttgcataatt tatggtctat ttcaatggca gttacgaaat tacacctctt 2340
factaattca agggtaaaat ggecttttcc tgagecgatt tcaaagatat tatcatgttc 2400
atttaatctt atatttgica ttattttatc tatattatgt tttgaagtaa taaagttttg 2460
aclgtgtttt atatttttct cgttcattat aaccctcttt aatttggtta tatgaatttt 2520
gettattaac gattcattat aaccacttat tttttgtttg gttgataatg aactgtgetg 2580
attacaaaaa tactaaaaat gcccatattt tttcctcctt ataaaattag tataattata 2640
gcacgagetc tgataaatat gaacatgatg agtgatcgtt aaatttatac tgcaatcgga 2700
tgegattatt gaataaaaga tatgagagat ttatctaatt tcttttttet tgtaaaaaaa 2760
gaaagttctt aaaggtttta tagttttggt cgtagagcac acggtttaac gacttaatta 2820
cgaagtaaat aagtctagtg tgttagactt tatgaaatct atatacgttt atatatattt 2880
attatccgga tctgecatcge aggatgetge tggctaccet gtggaacace tacatctgta 2940
ttaacgaage gctggecattg accctgagtg atttttectet ggteccegeeg catccatace 3000
geccagttgtt taccctcaca acgttccagt aaccgggeat gttcatcatc agtaaccegt 3060
atcgtgagca tcctcteteg tttcatcggt atcattaccc ccatgaacag aaattcccce 3120
ttacacggag gcatcaagtg accaaacagg aaaaaaccgc ccttaacatg gcccgettta 3180
tcagaageca gacattaacg cttctggaga aactcaacga gectggacgeg gatgaacagg 3240
cagacatctg tgaatcgctt cacgaccacg ctgatgaget ttaccgcage tgcctcgege 3300
gtttcggtga tgacggtgaa aacctctgac acatgcaget cccggagacg gtcacagett 3360
gtctgtaage ggatgecggg agcagacaag ccegtcaggg cgegtcageg ggtgttggeg 3420
ggtgtcgggg cgcagecatg acccagtcac gtagegatag cggagtgtat actggettaa 3480
ctatgcggea tcagagcaga ttgtactgag agtgcaccat atgeggtgtg aaataccgeca 3540
cagatgcegta aggagaaaat accgcatcag gegetettee gettectege tecactgactce 3600
gectgegeteg gtegttegge tgeggegage ggtatcaget cactcaaagg cggtaatacg 3660
gttatccaca gaatcagggg ataacgcagg aaagaacatg tgagcaaaag gccagcaaaa 3720
ggccaggaac cgtaaaaagg ccgegttget ggegttttte cataggetce gececcectga 3780
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cgagcalcac aaaaatcgac gctcaagica gaggtggecga aacccgacag gactataaag 3840
ataccaggeg tttccceetg gaagetcect cgtgegetet cectgtteccga ccectgecget 3900
taccggatac ctgtcegeet ttcteccttc gggaagegtg gegetticte aatgectcacg 3960
ctgtaggtat ctcagttcgg tgtaggtcgt tcgctccaag ctgggetgtg tgcacgaacce 4020
cecegllcag cecgaccget gegecttate cggtaactat cgtettgagt ccaacceggt 4080
aagacacgac ttatcgccac tggcagcage cactggtaac aggattagca gagcgaggta 4140
tgtaggecggt gctacagagt tcttgaagtg gtggeoctaac tacggetaca ctagaaggac 4200
agtatttggt atctgegete tgetgaagee agttaccttc ggaaaaagag ttggtagetc 4260
ttgatccgge aaacaaacca ccgetggtag cggtggtttt tttgtttgea agcagcagat 4320
tacgcgcaga aaaaaaggat ctcaagaaga tcctttgatc tttictacgg ggtctgacge 4380
tcagtggaac gaaaactcac gttaagggat tttggtcatg agattatcaa aaaggatctt 4440
cacctagatc cttttaaatt aaaaatgaag ttttaaatca atctaaagta tatatgagta 4500
aacttggtct gacagttacc aatgcttaal cagtgaggeca cctatctcag cgatctgtct 4560
atttcgttca tccatagttg cctgactece cgtcgtgiag ataactacga tacgggaggg 4620
cttaccatct ggecccagtg ctgeaatgat accgegagac ccacgctcac cggetccaga 4680
tttatcagca ataaaccagce cagccggaag ggccgagege agaagtggte ctgeaacttt 4740
atccgectec atccagtcta ttaattgttg ccgggaaget agagtaagta gttcgecagt 4800
taatagtttg cgcaacgttg ttgccattge tgcaggecatc gtggtgtecac getegtegtt 4860
tggtatgget tcattcaget ccggttcecca acgatcaagg cgagttacat gatcccccat 4920
gttgtgcaaa aaagcggtta geteettegg tecctecgate gttgtcagaa gtaagtigge 4980
cgeagtgtta tcactcatgg ttatggcage actgecataat tctcttactg tcatgecate 5040
cgtaagatge ttttctgtga ctggtgagta ctcaaccaag tcattctgag aatagtgtat 5100
geggegacceg agttgetett geecggegte aacacgggat aataccgege cacatageag 5160
aactttaaaa gtgctcatca ttggaaaacg ttcttcgggg cgaaaactct caaggatctt 5220
accgetgttg agatccagtt cgatgtaacc cactcgtgea cccaactgat cttcagcatce 5280
tlttactttc accagcgttt ctgggtgage aaaaacagga aggcaaaatg ccgcaaaaaa 5340
gggaataagg gegacacgga aatgttgaat actcatacte ttecttttrtc aatattattg 5400
aagcatttat cagggttatt gtctcatgag cggatacata tttgaatgta tttagaaaaa 5460
taaacaaata ggggttccge gecacatttce ccgaaaaglg ccacctgacg tctaagaaac 5520
catlattatc atgacattaa cctataaaaa taggcgtatc acgaggecct ttegtettca 5580
a 5581
<210> 185
211> 1297
<212> DNA
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[0178]

213> AL
220>

FP31

<223> DNAF EXP1dhL1-ilvC (RIMEBEBHEE (P. fluorescens) PF5)

<400> 185
taagtcgtat

aaagttageg
agggttttge
tgcacaaaca
attttgtcaa
ggattgtgat
aggtcacgcce
gaagggtagt
agctgeegte
attatataaa
tggttttgeg
tgcaccaaaa
agatttgatt
tgcggeeggt
ggaaacggat
ggegggtttt
tttacatgaa
ttatagtatt
tgcagaaagt
caaaatgttt
taatgcecgece
tggtgctaat
210>
211>

212>
213>

186
48
DNA
AT

<2207
23> 5|¥

{400> 186

tggcaccact
tttattaagt
ggacattgtt
tggtatactt
gcctecgagat
ttgtcaatta
caagcctgta
gctacggttg
gecggtgegg
aatgaaattg
attcattata
getccaggte
gcaatttatc
gttggtgete
ttgtttggtg
gaaacgttgg
ttaaaattaa
agtaataatg
cggcaagcaa
atttcagaag
catggtattg

aaaattgttg

FF31

actcacaccg
gcgataagta
aataattgta
taaccgtaaa
atataggagg
ttcaaggtaa
atttgaagga
cgaaagccga
atttggttat
aaccaaatat
atcaagttgt
atacggttcg
aagatgcaag
gtcggacgee
aacaagccgt
ttgaagctgg
ttgttgattt
cagaatatgg
tgcgtaatge
gtgegacges
aaattattgg

ataaggcaaa

tgaccgacge
taccacaaag
ttaaaagcat
aactaaattt
aatttttgta
gaaggtcget
tagtggtgtt
agcgecatggt
gattttaacg
taaaaaaggt
cccacggget
tagtgaattt
tggtaatgce
tattattgaa
cttatgtggt
ttatgcacca
gatgtatgaa
tgaatatgtt
cttaaaacgg
ttatccaagt
tgaacaatta

gaattaa

gceegecagt
ggcttattga
gctcaatcta
tcactacgag
atgaaagtct
attattggtt
gatgttacgg
ttgaaggtta
ccagatgaat
gctacgttag
gatttagatg
gtcaagggte
aaaaatgtcg
acgacgttta
getacggtte
gaaatggecgt
ggtggtattg
acgggtccag
attcaagatg
atgacggcta

cggagtatga

aacgaattgc gecggeegeta agtcgtattg gecaccactac tcacaccg

<210> 187
211> 49
<212> DNA

216

caagtgttca
cgeecgecaa
acacttattt
aggatgactt
tttatgataa
atggttcaca
ttggtttacg
cggatgttge
ttcaaagtca
cttttagtca
tcattatgat
gtggtattce
ctttaagtta
aagatgaaac
aattagttaa
attttgaatg
caaatatgaa
aagttattaa
gtgaatatge
agcggeggaa

tgccatggat

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

1020
1080
1140
1200
1260
1297

48
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[0179]

213> ANTFF|

<2205
223> 5|9

<400> 187
catacttgat atcttaattc tttgccttat caacaatttt attagcacc

<210> 188
Q211> 55

<212> DNA
213> AIFFH

220>
223> 5|4

<400> 188

cagtaacgga tccggggagg tcaaaaagat aacatatgga attcaaatat aacgg

<210> 189
211> 52

<212> DNA
213> ANTF3

220>
223> 514

<400> 189

atttgtggat ccgcggeecge ctataaatct gtaacgcaac cttcactage gg

<210> 190
211> 41

212> DNA
Q13> NIF5

<220>
223> 5|4

<400> 190
cttgtaggeg cggecgetaa gtcgtattgg caccactact c

<210> 191
211> 95

<212> DNA
Q13> ANTIFF

€220>
<223> B4

<400> 191

acttgtagga gacgggettg tcgtttaaac gagctcccta ggttaattaa ggegeegegg

ccgegettga caaaataagt catcctcteg tagtg

210> 192
211> 83

<212> DNA
213> AILF5I

<220>
223> 5|4

217

49

55

92

41

60
95
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[0180]

<400>

192

tgtaggacct aggatatata ggaggaattt ttgtaatggc agtagaaatg ttatatgaag

cag

210>
211>
212>
213>

220>
223>

<400>

193
45

DNA
NILFF

5149
193

attatgtcag agctcttagt tataaatttt gaaagcatcg tcatc

210>
211>
212>
213>

220>
223>

<400>

194
57

DNA
A3

514
194

tgtaggacct aggatatata ggaggaattt ttgtaatgge agttcaaatg gaatatg

<210>
211>
212>
213>

<2207
223>

<400>

195

43

DNA
ANIF5)

519
195

attatgtcag agctcttagt tatagatttt gaatgcatca tcg

<210>
211>
212>
213>

<2207
223>

<400>

196
63

DNA
ATIFF

319
196

tgtaggacct aggatatata ggaggaattt ttgtaatgac tacaaaaatg ttttatgata

aag

<210>
211>
212>
213>

220>
223>

<400>

197

39

DNA
NIF3
314

197

218

60
63

45

57

43

60
63
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[0181]

attatgtcag agctcttact ttgetgetga gaattgete

<2105
211>
212>
213>

198
DNA
220>
223>

<400> 198
f.cecattace

aacacttitg
ttacttcacc
catttttget
aagagcgatg
gattgtcaga
taatatctte
caaactgtac
caaaaatcce
ggtgtcacac
caagataaag
caagcagtcg
gceetctaact
cttgetggaa
gceggegetat
ccggaagetg
gtgagcttte
gcagcgccaa
caaacagcaa
aaagcggttc
geeggtacce
aaccagectg
ccgattgaat
gacgagatta
attccgtcca
gagcagaaaa

gattggaaat

11856
ANLF5

K E TR

gacatttggg
tattattttt
accctttatt
gtcagtcact
cgtettttee
atcatataaa
ttgttagtgce
aatcaatcaa
ttgtgaaaaa
atgtatttgg
gacctgaaat
gececgtttaac
tggcaacagg
acgtgatccg
tccagecgat
ttacaaatgce
cgcaagatgt
aactcggtce
aacttcctgt
gcaagctttt
tttctagaga
gegatttact
atgatccgaa
tcgectgacat
cgatcaatca
tcectttctga

cagacagagc

cgctatacgt
cctcatatat
tcaggctgat
gtcaagagat
gctgaaccgt
agagaagcaa
aatatcatat
tcaatcatcg
cagaggggcyg
cattccaggt
tatcgttgece
tggaaaaccg
cctgetgaca
tgcagatcgt
tacaaaatac
atttaggata
tgtgaatgaa
tgcagcagat
cgttttggte
gaaaaaggtt
tttagaggat
gctagageag
attctggaat
tgatcatgect
tatcgaacac
tttaaaacaa

gcaccctett

gcatatgttc
gtgtataggt
atcttagcct
tettttgetg
tccagcaaaa
ataactcctt
agaagtcatc
ctgaggatgt
gagcttgttg
gcaaaaattg
cggcacgaac
ggagtcgtgt
gcgaacactg
ttaaaacgga
agtgtagaag
gcgtcagceag
gtcacaaata
gatgcaatca
ggcatgaaag
cagcttccat
caatattttg
gcagatgttg
atcaatggag
taccagcetg
gatgctglga
tatatgcatg

gaaatcgtta

219

atgtatgtat
ttatacggat
tgttactagt
gecatttctte
aagactacca
gtcttgtate
gaaatagata
tgacaaaagc
ttgattgett
atgcggtatt
aaaacgcagc
tagtcacatc
aaggagaccc
cacatcaatc
ttcaagatgt
ggcaggetgg
cgaaaaacgt
gtgecggecat
gcggaagacc
ttgttgaaac
gcegtategg
ttctgacgat
accggacaat
atcttgaatt
aagtggaatt
aaggtgagca

aagagttgceg

ctgtatttaa
gatttaatta
tagaaaaaga
tagaagcaaa
acgcaatatg
aattgcatta
ttaagaaaaa
aacaaaagaa
agtggagcaa
tgacgcttta
attcatggcc
aggaccgggt
tgtcegttgeg
tttggataat
aaaaaatata
ggeegetttt
gegtgetgtt
agcaaaaatc
ggaagcaatt
atatcaagct
tttgtteccge
cggctatgac
tatccattta
gatcggtgac
tgcagagcgt
ggtgeetgea

taatgcagtc

39

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
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galgatcatg ttacagtaac ttgcgatatc ggttcgecacg ccatttggat gtcacgttat 1680
ttccgecaget acgageegtt aacattaatg atcagtaacg gtatgcaaac actcggegtt 1740
gegetteett gggeaategg cgettcattg gtgaaaccgg gagaaaaagt ggtttetgte 1800
tctggtgacg geggtttett attctcagea atggaattag agacageagt tcgactaaaa 1860
geaccaattg tacacattgt atggaacgac agcacatatg acatggttge attccagcaa 1920
ttgaaaaaat ataaccgtac atctgeggtc gatttcggaa atatcgatat cgtgaaatat 1980
geggaaaget tcggageaac tggettgege gtagaatcac cagaccagcet ggcagatgtt 2040
ctgegtecaag gecatgaacge tgaaggtcect gtcatcatcg atgtcccggt tgactacagt 2100
gataacatta atttagcaag tgacaagctt ccgaaagaat tcggggaact catgaaaacg 2160
aaagctctct agttaattaa tcatgtaatt agttatgtca cgcttacatt cacgccctce 2220
ccccacatce getctaaccg aaaaggaagg agttagacaa cctgaagtct aggtccctat 2280
ttattttttt atagttatgt tagtattaag aacgttattt atatttcaaa tttttctitt 2340
ttttctgtac agacgegtgt acgecatgtaa cattatactg aaaaccttgc ttgagaaggt 2400
tttgggacge tcgaaggett taatttgegg geggeegeac ctggtaaaac ctctagtgga 2460
gtagtagatg taatcaatga agcggaagec aaaagaccag agtagaggcc tatagaagaa 2520
actgegatac cttttgtgat ggctaaacaa acagacatct ttttatatgt ttttacttct 2580
gtatatcgtg aagtagtaag tgataagcga atttggctaa gaacgttgta agtgaacaag 2640
ggacctcttt tgecttlcaa aaaaggatta aatggagtta atcattgaga tttagttttc 2700
gttagattct glatccctaa ataactccct tacccgacgg gaaggcacaa aagacttgaa 2760
taatagcaaa cggccagtag ccaagaccaa ataatactag agttaactga tggtcttaaa 2820
caggcattac gtggtgaact ccaagaccaa tatacaaaat atcgataagt tattcttgec 2880
caccaattta aggagcetac atcaggacag tagtaccatt cctcagagaa gaggtataca 2940
taacangaaa atcgegtgaa caccttatat aacttagccc gtfattgage taaaaaacct 3000
tgcaaaattt cctatgaata agaatacttc agacgtgata aaaatttact ttctaactct 3060
tctcacgetg cecctatctg ttettecget ctaccgtgag aaataaagea tcgagtacgg 3120
cagttcgetg tcactgaact aaaacaataa ggctagttcg aatgatgaac ttgettgetg 3180
tcaaacttct gagttgeccge tgatgtgaca ctgtgacaat aaaticaaac cggttatage 3240
ggtetectee ggtaccggtt ctgecaccte caatagagct cagtaggagt cagaacctct 3300
gegegtggetg tcagtgacte atcegegttt cgtaagttgt gcgegtgeac atttecgecceg 3360
ttccegetea tcttgeagea ggeggaaatt ttcatcacge tgtaggacge aaaaaaadaad 3420
taattaatcg tacaagaatc ttggaaaaaa aattgaaaaa ttttgtataa aagggatgac 3480
ctaacttgac tcaatggctt ttacacccag tattttccct ttecttgitt gttacaatta 3540
tagaagcaag acaaaaacat atagacaacc tattcctagg agttatattt ttttacccta 3600
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ccagcaatat aagtaaaaaa ctgtttaaac agtatggcag ttacaatgta ttatgaagat 3660
gatgtagaag tatcagcact tgctggaaag caaattgcag taatcggtta tggttcacaa 3720
ggacatgctc acgcacagaa tttgegtgat tctggtcaca acgttatcat tggtgtgege 3780
cacggaaaat cttttgataa agcaaaagaa gatggctitg aaacatttga agtaggagaa 3840
gcagtagcta aagctgatgt tattatggtt ttggecaccag atgaacttca acaatccatt 3900
tatgaagagg acatcaaacc aaacttgaaa gcaggttcag cacttggttt tgctcacgga 3960
tttaatatce attttggeta tattaaagta ccagaagacg ttgacgtctt tatggttgeg 4020
cctaaggete caggtcacct tgtcegtcgg acttatactg aaggtittgg tacaccaget 4080
ttgtttgttt cacaccaaaa tgcaagtggt catgcgegtg aaatcgcaat ggattgggee 4140
aaaggaattg gttgtgctcg agtgggaatt attgéaacaa cttttaaaga agaaacagaa 4200
gaagatttgt ttggagaaca agetgticta tgtggaggtt tgacagcact tgttgaagec 4260
ggttttgaaa cactgacaga agctggatac gectggegaat tggettactt tgaagttttg 4320
cacgaaatga aattgattgt tgacctcatg tatgaaggtg gttttactaa aatgcgtcaa 4380
tccatctcaa atactgetga gtttggegat tatgtgactg gtccacggat tattactgac 4440
gaagttaaaa agaatatgaa gcttgttttg gectgatattc aatctggaaa atttgctcaa 4500
gatttcgttg atgacttcaa agcggggcgt ccaaaattaa tagcctatcg cgaagctgca 4560
aaaaatcttg aaattgaaaa aattggggea gagctacgtc aagcaatgec attcacacaa 4620
tctggtgatg acgatgectt taaaatctat cagtaaggcece ctgecaggeca gaggaaaata 4680
atatcaagtg ctggaaactt tttctcttgg aatttttgeca acatcaagtc atagtcaatt 4740
gaattgaccc aatttcacat ttaagatttt ttttttttca tccgacatac atctgtacac 4800
taggaagcee tgtttttctg aagcagettc aaatatatat attttttaca tatttattat 4860
gattcaatga acaatctaat taaatcgaaa acaagaaccg aaacgcgaat aaataattta 4920
tttagatggt gacaagtgta taagtcctca tcgggacage tacgatttct ctttcggttt 4980
tggctgaget actggttget gtgacgeage ggeattageg cggegttatg agetacccte 5040
gtggectgaa agatggegge aataaagegg aactaaaaat tactgactga gecatattga 5100
ggtcaatttg tcaactcgte aagfcacgtt tggtggacgg cccctitceca acgaatcgta 5160
tatactaaca tgcgegeget tcctatatac acatatacat atatatatat atatatatgt 5220
gtgegtgtat gtgtacacct gtatttaatt tccttactcg cgggttttte ttttttctca 5280
attcttgget tcctetttet cgageggace ggatcctecg cggtgecggce agatctattt 5340
aaatggcgeg ccgacgtcag gtggecacttt tcggggaaat gtgegeggaa cccectatttg 5400
tttatttttc taaatacatt caaatatgta tccgctcatg agacaataac cctgataaat 5460
gcttcaataa tattgaaaaa ggaagagtat gagtattcaa catttccgtg tcgeeettat 5520
tccetttttt geggeatttt gectteetgt ttttgetcac ccagaaacge tggtgaaagt 55680
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aaanagatgct gaagatcagt tgggtgcacg agtgggttac atcgaactgg atctcaacag 5640
cggtaagatc cttgagagtt ttcgeccccga agaacgtttt ccaatgatga geacttttaa 5700
agttctgeta tgtggegegg tattatcceg tattgacgee gggcaagage aactcggteg 9760
ccgecatacac tattctcaga atgacttggt tgagtactca ccagtcacag aaaagcatct 5820
tacggatgge atgacagtaa gagaattatg cagtgctgec ataaccatga gtgataacac 5880
tgeggecaac ttacttctga caacgatcgg aggaccgaag gagctaaccg cttttttgea 5940
caacatgggg gatcatgtaa ctcgecttga tcgttgggaa ccggagetga atgaagecat 6000
accaaacgac gagcgtgaca ccacgatgce tgtagcaatg gcaacaacgt tgcgcaaact 6060
attaactgge gaactactta ctctagettc ccggcaacaa ttaatagact ggatggaggce 6120
ggataaagtt gcaggaccac ttctgegetc ggeectteceg getggetggt ttattgetga 6180
taaatctgga gceggtgage gtgggtecteg cggtatcatt geagcactgg ggccagatgg 6240
taagccctcee cgtatcgtag ttatctacac gacggggagt caggcaacta tggatgaacg 6300
aaatagacag atcgctgaga taggtgcctc actgattaag cattggtaac tgtcagacca 6360
agtttactca tatatacttt agattgattt aaaacttcat ttttaattta aaaggatcta 6420
ggtgaagatc ctitttgata atctcatgac caaaalccct taacgtgagt tttcgttcca 6480
ctgagegtca gaccccgtag aaaagatcaa aggatcttct tgagatcctt tttttctgeg 6540
cgtaatctge tgcltgecaaa caaaaaaacc accgctacca geggtggttt gtttgecgga 6600
tcaagagcta ccaactcttt ttccgaaggt aactggettc agcagagcege agataccaaa 6660
tactgttctt ctagtgtage cgtagttagg ccaccacttc aagaactctg tagcaccgcece 6720
tacataccte getctgetaa tcctgttace agtggetget gecagtggeg ataagtegtg 6780
tcttaccggg ttggactcaa gacgatagtt accggataag gecgeageggt cgggetgaac 6840
ggggggttcg tgcacacage ccagettgga gegaacgacc tacaccgaac tgagatacct 6900
acagcgtgag ctatgagaaa gegecacget tcccgaaggg agaaaggegg acaggtatce 6960
ggtaagegge agggtcggaa caggagageg cacgagggag cttccagggg gaaacgectg 7020
gtatctttat agtcetgteg ggtttegeca cetetgactt gagegtegat ttttgtgatg 7080
ctegteaggg gggeggagee tatggaaaaa cgecageaac geggectttt tacggttecet 7140
ggccttttge tggeettttg ctcacatgtt ctttecctgeg ttatccectg attctgtgga 7200
taaccgtatt accgectttg agtgagectga taccgectcge cgecageccgaa cgaccgageg 7260
cagcgagtca gtgagegagg aageggaaga gegeccaata cgeaaaccge ctetececege 7320
gcgttggeeg attcattaat geagetggea cgacaggttt cccgactgga aagcgggeag 7380
tgagcgcaac gcaattaatg tgagttaget cactcattag gcaccccagg ctttacactt 7440
tatgcettceg getcgtatgt tgtgtggaat tgtgagegga taacaattic acacaggaaa 7500
cagctatgac catgattacg ccaagctttt tctttccaat ttitttttit tcgtcattat 7560
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aaaaatcatt acgaccgaga ttcccgggta ataactgata taattaaatt gaagctctaa 7620
tttgtgagtt tagtatacat gcatttactt ataatacagt tttttagttt tgctggecge 7680
atcttctcaa atatgettce cagectgett ttctgtaacg ttcaccctct accttagceat 7740
ccctteeett tgecaaatagt cctcttecaa caataataat gtcagatcct gtagagacca 7800
catcatccac ggttctatac tgttgaccca atgegtctec cttgtcatet aaacccacac 7860
cgggtgtcat aatcaaccaa tcgtaacctt catctctlcc acccatgtet ctttgagcaa 7920
taaagccgat aacaaaatct ttgtcgetct tcgecaatgtc aacagtaccc ttagtatatt 7980
ctccagtaga tagggagccc ttgecatgaca attctgctaa catcaaaagg cctctaggtt 8040
cctttgttac ttettectgee geetgettca aaccgetaac aatacctggg cccaccacac 8100
cgtgtgeatt cgtaatgtet geccattetg ctattctgta tacacccgea gagtactgea 8160
atttgactgt attaccaatg tcagcaaatt ttctgtcttc gaagagtaaa aaattgtact 8220
tggcggataa tgcctttage ggettaactg tgeccctccat ggaaaaatca glcaagatat 8280
ccacatgtgt ttttagtaaa caaattttgg gacctaatge ttcaactaac tccagtaatt 8340
ccttggtggt acgaacatcc aatgaagcac acaagtitgt ttgettttcg tgeatgatat 8400
taaatagctt ggcagcaaca ggactaggat gagtagcagce acgttcctta tatgtagett 8460
tcgacatgat ttatcttcgt ttectgecagg tttttgttet gtgecagttgg gttaagaata 8520
ctgggeaatt tcatgtttct tcaacactac atatgcgtat atataccaat ctaagtctgt 8580
getectteet tegttettee ttetgttegg agattaccga atcaaaaaaa tticaaggaa 8640
accgaaatca aaaaaaagaa taaaaaaaaa atgatgaati gaaaagcttg catgectgea 8700
ggtcgactct agtatactce gtetactgta cgatacactt ccgetcaggt ccttgtectt 8760
taacgaggec ttaccactct tttgttactc tattgatcca gctcagcaaa ggcagtgtga 8820
tctaagattc tatcttcgeg atgtagtaaa actagctaga ccgagaaaga gactagaaat 8880
gcaaaaggea cttctacaat ggetgecate attattatce gatgtgacge tgcatttttt 8940
tttttttttt tttttttttt tttotttttt tttttttttt ttttttgtac aaatatcata 9000
aaaaaagaga atctttttaa gcaaggattt tcttaacttc ttcggegaca gcatcaccga 9060
cttcggtggt actgttggaa ccacctaaat caccagttct gatacctgea tccaaaacct 9120
ttttaactge atcttcaatg getttacctt cttcaggecaa gttcaatgac aatttcaaca 9180
tcattgcage agacaagata gtggegatag ggttgacctt attctttgegce aaatctggag 9240
cggaaccatg gecatggttcg tacaaaccaa atgeggtgtt cttgtetgge aaagaggeca 9300
aggacgcaga tggcaacaaa cccaaggagc ctgggataac ggaggcttca tcggagatga 9360
tatcaccaaa catgttgetg gtgattataa taccatttag gtgggtiggg ticttaacta 9420
ggatcatgge ggcagaatca atcaattgat gttgaacttt caatgtaggg aattcgttct 9480
tgatggtttc ctccacagtt tttctccata atcttgaaga ggccaaaaca ttagetttat 9540
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ccaaggacca aataggcaat ggtggctcat gttgtaggge catgaaageg gecattettg 9600
tgattctttg cacttctgga acggtgtatt gttcactatc ccaagecgaca ccatcaccat 9660
cgtcttecett tctcttacca aagtaaatac ctcccactaa ttctctaaca acaacgaagt 9720
cagtaccttt agcaaattgt ggcttgattg gagataagtc taaaagagag tcggatgcaa 9780
agttacatgg tcttaagttg gcgtacaatt gaagticttt acggattttt agtaaacctt 9840
gttcaggtct aacactaccg gtaccccatt taggaccacc cacagcacct aacaaaacgg 9900
catcagcctt cttggagget tccagegeet catctggaag tggaacacct gtageatcga 9960
tagcagcacc accaattaaa tgattttcga aatcgaactt gacattggaa cgaacatcag 10020
aaatagcttt aagaacctta atggcttcgg ctgtgatitc ttgaccaacg tggtcacctg 10080
gcaaaacgac gatcttctta ggggcagaca ttacaatggt atatccttga aatatatata 10140
aaaaaaaaaa aaaaaaaaaa aaaaaaaaat gcagcttctc aatgatattc gaatacgctt 10200
tgaggagata cagcctaata tccgacaaac tgtittacag atttacgatc gtacttgita 10260
cccatcattg aattttgaac atccgaacct gggagtttic cctgaaacag atagtatalt 10320
tgaacctgta taataatata tagtctagcg ctttacggaa gacaatgtat gtatttcggt 10380
tcctggagaa actattgeat ctattgecatla ggtaatcttg cacgtcgeat ccccggttca 10440
ttttetgegt ttccalettg cacttcaata geatatcttt gtiaacgaag catctgtget 10500
tcattittgta gaacaaaaat gcaacgcgag agcgctaatt tttcaaacaa agaatctgag 10560
ctgcattttt acagaacaga aatgcaacgc gaaagcgcta ttttaccaac gaagaatctg 10620
tgettcattt ttgtaaaaca aaaatgcaac gegagagege taatttttca aacaaagaat 10680
ctgagetgea tttttacaga acagaaatge aacgcgagag cgetatttta ccaacaaaga 10740
atctatactt ctittttgtt ctacaaaaat gcatcccgag agecgetattt ttctaacaaa 10800
gecatcttaga ttactttttt tctcctttgt gegetctata atgeagtete ttgataactt 10860
tttgecactgt aggtccgtta aggttagaag aaggctactt tggigtctat tttctctice 10920
ataaaaaaag cctgactcca cttccegegt ttactgatta ctagcgaage tgegggtgea 10980
ttttttcaag ataaaggcat ccccgattat attctatacc gatgtggatt gecgeatactt 11040
tgtgaacaga aagtgatagc gttgatgatt cttcattggt cagaaaatta tgaacggttt 11100
cttctatttt gtctctatat actacgtata ggaaatgttt acattttcgt attgtttteg 11160
attcactcta tgaatagttc ttactacaat ttttttgtct aaagagtaat actagagata 11220
aacataaaaa atgtagaggt cgagtttaga tgcaagtica aggagcgaaa ggtggatggg 11280
taggttatat agggatatag cacagagata tatagcaaag agatactttt gagcaatgtt 11340
tgtggaageg gtattcgecaa tattttagta getcgttaca gtceggtgeg ttttiggttt 11400
tttgaaagtg cgtcttcaga gegettttgg ttttcaaaag cgetetgaag ttcctatact 11460
ttctagagaa taggaacttc ggaataggaa cttcaaagcg tttccgaaaa cgagegettc 11520
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cgaaaatgca
gtgttgeetg
gcgtacttat
tatcccatte
atgctgecac
tggatcatat
<210>
211>

212>
213>

199
39
DNA

220>
223>

<400> 199

514

acgcgagcetg
tatatatata
atgcgtctat
catgeggggt
tcctcaattg

gcatagtacc

27l

cgcacataca
tacatgagaa
ttatgtagga
atcgtatgct
gattagtctc

gagaaactag

gctcactgtt cacgtcgcac
gaacggcata gtgegtgttt
tgaaaggtag tctagtacct
tccttcagea ctacccttta
atccttcaat gctatcattt

aggatc

gcagtttaaa cagtatggca gttacaatgt attatgaag

<210>
211>
212>
213>

200
38
DNA

220>
223>

<400> 200

519

ANILF3)

gataggcetg cagggectta ctgatagatt ttaaagge

<210>
Q1
212>
213>

201
83
DNA

220>
223>

<400> 201

519

ANILF3

ctatatctge
atgcttaaat
cctgtgatat
gctgttctat

cctttgatat

gagtcctagg agttatattt ttttacccta ccagcaatat aagtaaaaaa taaaaatgge

agttacaatg tattatgaag atg

<2105
211>
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213>

202
45
DNA

220>
<2235

400> 202

514

ANTF5)

gataggcctg cagggectta ctgatagatt ttaaaggecat cgtea

<210> 203
11>
<212> DNA
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<223> MR
<400> 203
tcccattace gacatttggg cgetatacgt gecatatgttc atgtatgtat ctgtatttaa 60
aacacttttg tattattttt cctcatatat gtgtataggt ttatacggat gatttaatta 120
ttacttcacc accctttatt tcaggectgal atcttagect tgttactagt tagaaaaaga 180
catttttget gtcagtcact gtcaagagat tcttttgetg geatttcttc tagaagcaaa 240
aagagcgatg cgtcttttce getgaaccgt tccagcaaaa aagactacca acgcaatatg 300
gattgtcaga atcatataaa agagaagcaa ataactcctt gtcttgtatc aattgcatta 360
taatatcttc ttgttagtgc aatatcatat agaagtcatc gaaatagata ttaagaaaaa 420
caaactgtac aatcaatcaa tcaatcatcg ctgaggatgt tgacaaaagc aacaaaagaa 480
caaaaatccc ttgtgaaaaa cagaggggcg gagettgttg ttgattgett agtggagcaa 540
ggtgtcacac atgtatttgg cattccaggt gecaaaaattg atgeggtatt tgacgettta 600
caagataaag gacctgaaat tatcgttgec cggeacgaac aaaacgcage attcatggee 660
caagcagtcg gecgtttaac tggaaaaccg ggagtcgtgt lagtcacatc aggaccgggt 720
gcetetaact tggeaacagg cctgetgaca gegaacactg aaggagacce tgtegtigeg 780
cttgctggaa acgtgatccg tgeagatcgt ttaaaacgga cacatcaatc tttggataat 840
geggegetat tccagecgat tacaaaatac agtgtagaag ttcaagatgt aaaaaatata 900
ccggaagctg ttacaaatge atttaggata gcgtcageag ggeaggetgg ggeegetttt 960
gtgagctttc cgcaagatgt tgtgaatgaa gtcacaaata cgaaaaacgt gegtgetgtt 1020
gecagegecaa aactcggtec tgecagcagat gatgcaatca gtgeggecat agcaaaaatc 1080
caaacagcaa aacttcctgt cgttitggtc ggcatgaaag gcggaagacc ggaagcaatt 1140
aaagcggttc geaagctttt gaaaaaggtt cagcttccat ttgttgaaac atatcaaget 1200
geeggtacce tttctagaga tttagaggat caatattitg gecgtatcgg tttgttcege 1260
aaccagcctg gegatttact gectagagecag geagatgttg ttectgacgat cggctatgac 1320
ccgattgaat atgatccgaa attctggaat atcaatggag accggacaat tatccattta 1380
gacgagatta tcgctgacat tgatcatget taccagectg atcttgaatt gatcggtgac 1440
attccgtcca cgatcaatca tatcgaacac gatgetgtga aagtggaatt tgcagagegt 1500
gagcagaaaa tcctttctga tttaaaacaa tatatgcatg aaggtgagca ggtgectgea 1560
gattggaaat cagacagagc geaccctctt gaaatcgtta aagagttgeg taatgcagte 1620
gatgatcatg ttacagtaac ttgcgatatc ggttcgcacg ccatttggat gtcacgttat 1680
ttccgeaget acgagecgtt aacattaatg atcagtaacg gtatgcaaac actcggegtt 1740
gegetteett gggeaategg cgettcattg gtgaaaccgg gagaaaaagt ggtttetgte 1800
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tctggtgacg geggtttectt attctcageca atggaattag agacagcagt tcgactaaaa 1860
gcaccaattg tacacattgt atggaacgac agcacatatg acatggtige 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
aaagctetet agttaattaa tcatgtaatt agttatgtca cgecttacatt cacgeectee 2220
ccccacatee getctaaccg aaaaggaagg agttagacaa cctgaagtct aggtccctat 2280
ttattttttt atagttatgt tagtattaag aacgttattt atatttcaaa titttctttt 2340
ttttctgtac agacgegtgt acgcatgtaa cattatactg aaaaccttge ttgagaaggt 2400
tttgggacge tcgaaggett taatttgegg geggeecgete tagaactagt accacaggtg 2460
ttgtectetg aggacataaa atacacaccg agattcatca actcattgct ggagttagca 2520
tatctacaat tgggtgaaat ggggagegat ttgecaggeat ttgetcggea tgecggtaga 2580
ggtgtggtea ataagagcga cctcatgeta tacctgagaa agcaacctga cctacaggaa 2640
agagttactc aagaataaga attttcgttt taaaacctaa gagtcacttt aaaatttgta 2700
tacacttatt ttttttataa cttatttaat aataaaaatc alaaatcata agaaattcgc 2760
ttactcttaa ttaatcaagc atctaaaaca caaccgttgg aagcgttgga aaccaactta 2820
gcatacttgg atagagtacc tcttgtgtaa cgaggtggag gtgcaaccca actttgttta 2880
cgttgageea tttccttatc agagactaat aggtcaatct tgttattate agcatcaatg 2940
ataatctcat cgeegtetet gaccaacccg ataggaccac cttcagegge ttcgggaaca 3000
atgtggecga ttaagaacce gtgagaacca ccagagaatc taccatcagt caacaatgca 3060
acatctttac ccaaaccgta acccatcaga gcagaggaag gctttagcat ttcaggcata 3120
cctggtgeac ctettggace ttcatatctg ataacaacaa cggtttittc acccttettg 3180
atttcacctc tttccaagge ttcaataaag geaccttect cttcgaacac acgtgetcta 3240
ccettgaagt aagtaccttc cttaccggta attttaccca cagetccace tggtgecaat 3300
gaaccgtaca gaatttgcaa gtgaccgttg gecttgattg getggegagag tggcttaata 3360
atctcttgte cttcaggtag gettggtget ttctttgeac gttetgecaa agtgtcaceg 3420
gtaacagtca ttgtgttacc gtgecaacatg ttgttttcat atagatactt aatcacagat 3480
tgggtaccac caacgttaat caaatcggcc atgacgtatt taccagaagg tttgaagtca 3540
ccgatcaatg gtgtagtatc actgattctt tggaaatcat ctggtgacaa cttgacaccc 3600
gcagagtgag caacagccac caaatgcaaa acagcattag tggacccacce ggttgcaacg 3660
acataagtaa tggcgttttc aaaagcctct tttgtgagga tatcacgagg taaaataccc 3720
aattccattg tcttcttgat gtattcacca atgtigtcac actcagctaa cttctecttg 3780

[0189]

227



CN 102666866 A }?’l— ﬁlj %:Z 189/236 T
gaaacggctg ggaaggaaga ggagtttgga atggtcaaac ctagcacttc agcggcagaa 3840
gccattgtgt tggecagtata cataccacca caagaaccag gacctgggea tgecatgttce 3900
acaacatctt ctctttcttc ttcagtgaat tgecttggaaa tatattcacc gtaggattgg 3960
aacgcagaga cgatatcgat gtttttagag atcctgttaa aacctctagt ggagtagtag 4020
atgtaatcaa tgaagcggaa gccaaaagac cagagtagag gectatagaa gaaactgega 4080
taccttttgt gatggctaaa caaacagaca tctttttata tgtttttact tctgtatatc 4140
gtgaagtagt aagtgataag cgaatttggc taagaacgtt gtaagtgaac aagggacctc 4200
ttttgcettt caaaaaagga ttaaatggag ttaatcattg agattiagtt ttcgttagat 4260
tctgtatcee taaataactc ccttacccga cgggaaggea caaaagactt gaataatagce 4320
aaacggccag tagccaagac caaataatac tagagttaac tgatggtctt aaacaggcat 4380
tacgtggtga actccaagac caatatacaa aatatcgata agttattctt gcccaccaat 4440
ttaaggagcc tacatcagga cagtagtacc attcctcaga gaagaggtat acataacaag 4500
aaaatcgcgt gaacacctta tataacttag cccgttattg agctaaaaaa ccttgcaaaa 4560
tttcctatga ataagaatac ttcagacgtg ataaaaattt actttctaac tctictcacg 4620
ctgeecetat ctgttettee getctaccgt gagaaataaa geatcgagta cggeagtteg 4680
ctgtcactga actaaaacaa taaggctagt tcgaatgatg aacttgettg ctgtcaaact 4740
tctgagttge cgetgatgtg acactgtgac aataaattca aaccggttat ageggtctcc 4800
tceggtaceg gttctgecac ctccaataga getcagtagg agtcagaacce tctgeggtesg 4860
ctgtcagtga ctcatccgeg tttcgtaagt tgtgegegtg cacatttege ccgttceege 4920
tcatcttgea gcaggeggaa attttecatca cgetgtagga cgecaaaaaaa aaataattaa 4980
tcgtacaaga atcttggaaa aaaaattgaa aaattttgta taaaagggat gacctaactt 5040
gactcaatgg cttttacacc cagtattttc cctttecttg tttgttacaa ttatagaage 5100
aagacaaaaa catatagaca acctattcct aggagttata tttttttacc ctaccagcaa 5160
tataagtaaa aaataaaaat ggcagttaca atgtattatg aagatgatgt agaagtatca 5220
gcacttgetg gaaagcaaat tgecagtaatc ggttatggtt cacaaggaca tgectcacgea 5280
cagaatttge gtgattctgg tcacaacgtt atcattggtg tgegecacgg aaaatctttt 5340
gatanagcaa aagaagatgg ctttgaaaca tttgaagtag gagaagcagt agctaaagct 5400
gatgttatta tggttttgge accagatgaa cttcaacaat ccatttatga agaggacatc 5460
aaaccaaact tgaaagcagg ttcagcactt ggttttgetc acggatttaa tatccatttt 5520
ggctatatta aagtaccaga agacgttgac gtctttatgg ttgegectaa ggcteccaggt 5580
caccttgtce gtcggactta tactgaaggt tttggtacac cagetttgtt tgtitcacac 5640
caaaatgcaa gtggtcatge gegtgaaatc gcaatggatt gggecaaagg aattggltgt 5700
gctegagtgg gaattatiga aacaactttt aaagaagaaa cagaagaaga tttgtttgga 5760
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gaacaagctg ttctatgtgg aggtttgaca gcacttgttg aagecggttt tgaaacactg 5820
acagaagctg gatacgetgg cgaattgget tactttgaag ttttgcacga aatgaaattg 5880
attgttgacc tcatgtatga aggtggtttt actaaaatgc gtcaatccat ctcaaatact 5940
getgagtttg gegattatgt gactggtcca cggattatta ctgacgaagt taaaaagaat 6000
atgaagcttg ttttggctga tattcaatct ggaaaatttg ctcaagattt cgitgatgac 6060
ttcaaagegg ggegtccaaa attaatagec tatcgegaag ctgcaaaaaa tcttgaaatt 6120
gaaaaaattg gggcagaget acgtcaagca atgccattca cacaatctgg tgatgacgat 6180
gcctttaaaa tctatcagta aggecctgea ggecagagga aaataatatc aagtgetgga 6240
aactttttct cttggaattt ttgcaacatc aagtcatagt caattgaatt gacccaattt 6300
cacatttaag atttttittt tttcatccga catacatctg tacactagga agccctgttt 6360
ttctgaagca gcttcaaata tatatatttt ttacatattt attatgattc aatgaacaat 6420
ctaattaaat cgaaaacaag aaccgaaacg cgaataaata atttatttag atggtgacaa 6480
gtgtataagt cctcatcggg acagctacga tttctctttc ggttttgget gagetactgg 6540
ttgetgtgac gecageggeat tagegeggeg ttatgageta cecteglgge ctgaaagatyg 6600
gcgggaataa agcggaacta aaaattactg actgagecat attgaggtca atttgtcaac 6660
tegtcaagte acglblggtg gacggecect ttccaacgaa tcgtatatac taacatgege 6720
gegettecta tatacacata tacatatata tatatatata tatgtgtgeg tgtatgtgta 6780
cacctgtatt taatttcctt actcgegggt ttttcttttt tctcaattct tggettccte 6840
tttetcgagt atataatttt tcaggtaaaa tttagtacga tagtaaaata ctictcgaac 6900
tcgtcacata tacgtgtaca taatgtctga accagctcaa aagaaacaaa aggttgetaa 6960
caactctcta gageggecge ccgecaaatta aagecttega gegtcccaaa accttctcaa 7020
geaaggtttt cagtataatg ttacatgegt acacgegtct gtacagaaaa aaaagaaaaa 7080
tttgaaatat aaataacgtt cttaatacta acataactat aaaaaaataa atagggacct 7140
agacttcagg ttgtctaact ccttcctttt cggttagage ggatgtggge ggagggegty 7200
aatgtaagcg tgacataact aattacatga ttaattaatt attggttttc tggtctcaac 7260
tttctgactt ccttaccaac cttccagatt tccatgtttc tgatggtgtc taattcettt 7320
tctagetttt ctectgtagtc aggttgagag ttgaaticca aagatctctt ggttteggta 7380
ccgttettgg tagattcgta caagtcttgg aaaacagget tcaaagcatt cttgaagatt 7440
gggtaccagl ccaaagcacc tcttctggeg giggtggaac aagcatcgta catgtaatec 7500
ataccgtact taccgatcaa tgggtataga gattgggtag ctfcttcgac ggtttcgttg 7560
aaagcttcag atggggagtg accgttttct ctcaagacgt cgtattgage caagaacata 7620
ccgtggatac cacccattaa acaacctctt tcaccgtaca agtcagagtt gacttctett 7680
tcgaaagtgg tttggtaaac gtaaccggaa ccaatggcaa cggccaaage ttgggeettt 7740
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tcgtgageet taccggtgac atcgttccag acggegtaag aagagttaat accacgacct 7800
tccttgaaca aagatctgac agttctaccg gaaccctttg gagcaaccaa gataacatct 7860
aagtcctttg gtggttcaac gtgagtcaag tccttgaaga ctggggagaa accgtgggag 7920
aagtacaaag tcttaccctt ggtcaacaat ggecttgatag caggccaggt ttctgattga 7980
geggeategg acaacaagtt cataacgtaa ctacctctct tgatagcatc ttcaacagtg 8040
aacaagttct tgcctggaac ccaaccgtct tcgatggecag ccttccaaga agcaccatet 8100
ttacggacac caatgataac gttcaaaccg ttgtctctca agttcaaacc ttgaccgtaa 8160
ccttgggaac cgtaaccgat caaagcaaaa gtgtcgttct tgaagtagtc caacaacttt 8220
tctettggee agtcagetet ttcgtagacg gtttcaacag taccaccgaa gttgatttge 8280
ttcaacatcc tcagctctag atttgaatat gtattacttg gttatggtta tatatgacaa 8340
aagaaaaaga agaacagaag aataacgcaa ggaagaacaa taactgaaat tgatagagaa 8400
gtattatgtc tttgtctttt tataataaat caagtgcaga aatccgttag acaacatgag 8460
ggataaaatt taacgtgggc gaagaagaag gaaaaaagtt tttgtgaggg cgtaatigaa 8520
gegatctgtt gattgtagat tttttttttt tgaggagtca aagtcagaag agaacagaca 8580
aatggtatta accatccaat acttttttgg agcaacgcta agctcatget tttccattgg 8640
ttacgtgcte agtigtiaga tatggaaaga gaggatgctc acggcagegt gactccaatt 8700
gagcccgaaa gagaggatge cacgttttce cgacggetge tagaatggaa aaaggaaaaa 8760
tagaagaatc ccattcctat cattatttac gtaatgaccc acacattttt gagatittca 8820
actattacgt attacgataa tcctgetgtc attatcatta ttatctatat cgacgtatge 8880
aacgtatgtg aagccaagta ggcaattatt tagtactgtc agtattgtta ttcatttcag 8940
atctatccge ggtggagete gaattcactg gecgtegttt tacaacgteg tgactgggaa 9000
aaccctggeg ttacccaact taatcgectt geagecacatc cccctttcge cagetggegt 9060
aatagcgaag aggccegeac cgatcgeect tcccaacagt tgegeageet gaatggegaa 9120
tggegectga tgeggtattt tctecttacg catctgtgeg gtatttcaca ccgeatacgt 9180
caaagcaacc atagtacgeg ccctgtageg gegecattaag cgeggegget gtggtggtta 9240
cgegeagegt gaccgetaca cttgecageg ccttagegee cgeteettte getttettce 9300
cttectttet cgecacgtte geeggetttc ccegtcaage tctaaatcgg gggeteectt 9360
tagggttccg atttagtget ttacggeacc tcgaccccaa aaaacttgat tigggtgateg 9420
gttcacgtag tgggccateg ccctgataga cggttitteg cecetttgacg ttggagtcca 9480
cgttctttaa tagtggactc ttgttccaaa ctggaacaac actcaactct atctcggget 9540
attcttttga tttataaggg attttgeccga tttcggtcta ttggttaaaa aatgagetga 9600
tttaacaaaa atttaacgcg aattttaaca aaatattaac gtttacaatt ttatggtgca 9660
ctctcagtac aatctgetet gatgecgeat agttaagcca geccccegacac cegecaacac 9720
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ccgetgacge geectgacgg gettgtetge tcccggeate cgettacaga caagetgtga 9780
ccgtetecgg gagetgeatg tgtcagaggt tttcaccgtc atcaccgaaa cgegegagac 9840
gaaagggcet cgtgatacge ctatttttat aggttaatgt catgataata atggtttctt 9900
agacgtcagg tggcactttt cggggaaatg tgcgeggaac ccctatttgt ttatttttct 9960
aaatacattc aaatatgtat ccgctcatga gacaataacc ctgataaatg cttcaataat 10020
attgaaanag gaagagtatg agtattcaac atttccgtgt cgeccttatt cccttttttg 10080
cggeattttg ccttectgtt tttgetcace cagaaacget ggtgaaagta aaagatgetg 10140
aagatcagtt gggtgecacga gtgggttaca tcgaactgga tctcaacage ggtaagatce 10200
ttgagagttt tcgccccgaa gaacgtittc caatgatgag cacttttaaa gttctgetat 10260
gtggegeggt attatcecgt attgacgeeg ggcaagagea actcggicge cgcatacact 10320
attctcagaa tgacttggtt gagtactcac cagtcacaga aaagcatctt acggatggcea 10380
tgacagtaag agaattatgc agtgctgcca taaccatgag tgataacact geggecaact 10440
tacttctgac aacgatcgga ggaccgaagg agctaaccge ttttttgecac aacatgggesg 10500
atcatgtaac tcgecttgat cgttgggaac cggagetgaa tgaagccata ccaaacgacg 10560
agcgtgacac cacgatgect gtagcaatgg caacaacgtt gecgcaaacta ttaactggeg 10620
aactacttac tctagcttce cggecaacaat taatagactg gatggaggeg gataaagttg 10680
caggaccact tctgegeteg gecctteegg ctggetggtt tattgetgat aaatctggag 10740
ccggtgageg tgggtctege ggtatcattg cagcactggg gecagatggt aagecctece 10800
gtatcgtagt tatctacacg acggggagtc aggcaactat ggatgaacga aatagacaga 10860
tcgetgagat aggtgectca ctgattaage attggtaact gtcagaccaa gtttactcat 10920
atatacttta gattgattta aaacttcatt tttaatttaa aaggatctag gtgaagatcc 10980
tttttgataa tctcatgacc aaaatccctt aacgtgagtt ftcgttccac tgagegtcag 11040
accccgtaga aaagatcaaa ggatcttctt gagatccttt ttttctgege gtaatctget 11100
gcttgecaaac aaaaaaacca ccgetaccag cggtggtttg tttgecggat caagagctac 11160
caactctttt tccgaaggta actggetica gecagagegea gataccaaat actgttctic 11220
tagtgtagce gtagttagge caccacttca agaactctgt agcaccgect acatacctcg 11280
ctetgetaat cctgttacca gtggetgetg ccagtggega taagtcgtgt cttaccgggt 11340
tggactcaag acgatagtta ccggataagg cgcageggtc gggetgaacg gggggttegt 11400
gcacacagee cagcttggag cgaacgacct acaccgaact gagataccta cagcgtgage 11460
tatgagaaag cgccacgctt cccgaaggga gaaaggegga caggtatccg gtaageggca 11520
gggteggaac aggagagcege acgagggage ttccaggggs aaacgcctgg tatctttata 11580
gtcctgtegg gtttegecac ctetgacttg agegtegatt trigtgatge tcgtcagggsg 11640
ggeggagect atggaaaaac gecageaacg cggeettttt acggttecty geettttget 11700
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ggcettttge tcacatgttc tttcctgegt tatcccetga ttctgtggat aaccgtatta 11760
ccgeetttga gtgagetgat accgetcgec gecagecgaac gaccgagege agcegagtcag 11820
tgagcgagga agcggaagag cgceccaatac gcaaaccgec tctcececgeg cgtiggeega 11880
ttcattaatg cagctggcac gacaggtttc ccgactggaa agcgggeagt gagcgeaacg 11940
caattaatgt gagttagctc actcattagg caccccagge tttacacttt atgettccgg 12000
ctegtatgtt gtgtggaatt gtgagcggat aacaatttca cacaggaaac agctatgacc 12060
atgattacgc caagcttttt ctttccaatt tttttttttt cgtcattata aaaatcatta 12120
cgaccgagat tcccgggtaa taactgatat aattaaattg aagctctaat ttgtgagttt 12180
agtatacatg catttactta taatacagtt ttttagtttt gctggccgea tcttctcaaa 12240
tatgcttcee agectgettt tctgtaacgt tcaccctcta ccttagecate cctteecttt 12300
gcaaatagtc ctcticcaac aataataatg tcagatcctg tagagaccac atcatccacg 12360
gttctatact gttgacccaa tgcgtctecece ttgtcatcta aacccacacc gggtgtcata 12420
atcaaccaat cgtaaccttc atctcttcca cccatgtcte tttgagcaat aaagccgata 12480
acaaaatctt tgtcgetett cgecaatgtca acagtaccet tagtatattc tccagtagat 12540
agggageeect tgcatgacaa ttctgetaac atcaaaagge ctctaggttc ctttgttact 12600
tettetgeeg cctgettcaa accgetaaca atacctggge ccaccacacc gtgtgeatte 12660
gtaatgtctg cccattctge tattctgtat acacccgcag agtactgcaa tttgactgta 12720
ttaccaatgt cagcaaattt tctgtcttcg aagagtaaaa aattgtactt ggcggataat 12780
geetttageg gettaactgt geectccatg gaaaaatcag tcaagatatc cacatgtgtt 12840
tttagtaaac aaattttggg acctaatgct tcaactaact ccagtaattc cttggtggta 12900
cgaacatcca atgaagcaca caagtttgtt tgettttegt gecatgatatt aaatagettg 12960
geagcaacag gactaggatg agtagcagca cgttccttat atgtagettt cgacatgatt 13020
tatcttcgtt tcctgecaggt ttttgttetg tgecagttggg ttaagaatac tgggecaattt 13080
catgtttctt caacactaca tatgcgtata tataccaatc taagtctgtg ctccttectt 13140
cgttcttect tctgttecgga gattaccgaa tcaaaaaaat ttcaaggaaa ccgaaatcaa 13200
aaaaaagaat aaaaaaaaaa tgatgaattg aaaagcttgc atgeccigcag gtcgactcta 13260
gtatactcecg tctactgtac gatacacttc cgctcaggic cttgteccttt aacgaggect 13320
taccactctt ttgttactct attgatccag ctcagcaaag gecagtgtgat ctaagattct 13380
atcttegega tgtagtaaaa ctagctagac cgagaaagag actagaaatg caaaaggcac 13440
ttctacaatg getgecatca ttattatccg atgtgacget geattttttt trttttttet 13500
ttttttLttt tttttttttt ttttuttttt tttttgtaca aatatcataa aaaaagagaa 13560
tetttttaag caaggatttt cttaacttct tcggecgacag catcaccgac ticggtggta 13620
ctgttggaac cacctaaatc accagttctg atacctgcat ccaaaacctt tttaactgca 13680
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tettcaatgg ctitaccttc ttcaggcaag ttcaatgaca atttcaacat cattgcagca 13740
gacaagatag tggcgatagg gttgacctta ttctttggeca aatctggagec ggaaccatgg 13800
catggttcgt acaaaccaaa tgcggtgttc ttgtctggeca aagaggccaa ggacgcagat 13860
ggcaacaaac ccaaggagcec tgggataacg gaggcttcat cggagatgat atcaccaaac 13920
atgttgetgg tgattataat accatttagg tgggttgggt tcttaactag gatcatggeg 13980
gcagaatcaa tcaattgatg ttgaactttc aatgtaggga attcgttctt gatggtttcc 14040
tccacagttt ttctccataa tcttgaagag gecaaaacat tagctttatc caaggaccaa 14100
ataggcaatg gtggetcatg ttgtagggee atgaaagegg ccattcttgt gattectttge 14160
acttctggaa cggtgtattg ttcactatcc caagcgacac catcaccatc gtcttecttt 14220
ctcttaccaa agtaaatacc tcccactaat tctctaacaa caacgaagtc agtaccttta 14280
gcaaattgtg gettgattgg agataagtct aanagagagt cggatgcaaa gttacatggt 14340
cttaagttgg cgtacaattg aagttcttta cggattitta gtaaaccttg ttcaggtcta 14400
acactaccgg taccccaftt aggaccaccc acagcaccta acaaaacgge atcagcctte 14460
ttggaggett ccagegectc atctggaagt ggaacacctg tagcatcgat agcagcacca 14520
ccaattaaat gattttcgaa atcgaacttg acattggaac gaacatcaga aatagcttta 14580
agaaccttaa tggcttcgge tgtgatttct tgaccaacgt ggtcacctgg caaaacgacg 14640
atcttcttag'gggcagacat tacaatggta tatccttgaa atatatataa aaaaaaaaaa 14700
aaaaaaaaaa aaaaaaaatg cagcttctca atgatattcg aatacgcttt gaggagatac 14760
agcctaatat ccgacaaact gttttacaga tttacgatcg tacttgttac ccatcattga 14820
attttgaaca tccgaacctg ggagttttcc ctgaaacaga tagtatattt gaacctgtat 14880
aataatatat agtctagcge tttacggaag acaatgtatg tatttcggtt cctggagaaa 14940
ctattgeatc tattgcatag gtaatcttge acgtcgeatc ccecggttcat tttetgegtt 15000
tccatcttge acttcaatag catatctttg ttaacgaage atctgtgett cattttgtag 15060
aacaaaaatg caacgcgaga gcgctaattt ttcaaacaaa gaatctgage tgcattttta 15120
cagaacagaa atgcaacgcg aaagcgctat tttaccaacg aagaatctgt gettcatttt 15180
tgtaaaacaa aaatgcaacg cgagagcgct aatttticaa acaaagaatc tgagectgcat 15240
ttttacagaa cagaaatgca acgcgagagc gctattttac caacaaagaa tctatacttc 15300
ttttttgttc tacaaaaatg catcccgaga gegetattit tctaacaaag catcttagat 15360
tacttttttt ctcctttgtg cgctectataa tgecagtctet tgataacttt ttgcactgta 15420
ggtccgttaa ggttagaaga aggctacttt ggtgtctatt ttctcettcca taaaaaaagce 15480
ctgactccac ttcccgegtt tactgattac tagegaaget gegggtgeat tttttcaaga 15540
taaaggcatc cccgattata ttctataccg atgtggattg cgecatacttt gtgaacagaa 15600
agtgatagcg ttgatgattc ttcattggtc agaaaattat gaacggtttc ttctatttig 15660

[0195]

233



CN 102666866 A }?’l— ﬁlj %:2 195/236 11
tctctatata ctacgtatag gaaatgttta cattttcgta ttgtitttcga ttcactctat 15720
gaatagttct tactacaatt tttttgtcta aagagtaata ctagagataa acataaaaaa 15780
tgtagaggtc gagtttagat gcaagttcaa ggagcgaaag gtggatgggt aggttatata 15840
gggatatage acagagatat atagcaaaga gatacttttg agcaatgttt gtggaagegg 15900
tattcgcaat attttagtag ctcgttacag tccggtgegt ttttggtitt ttgaaagtge 15960
gtettecagag cgettttggt tttcaaaage getctgaagt tcctatactt tctagagaat 16020
aggaacttcg gaataggaac ttcaaagcgt ttccgaaaac gagcgecttcc gaaaatgcaa 16080
cgegagetge gecacatacag ctcactgtte acgtcgecace tatatctgeg tgttgectgt 16140
atatatatat acatgagaag aacggcatag tgcgtgttta tgcttaaatg cgtacttata 16200
tgcgtctatt tatgtaggat gaaaggtagt ctagtaccic ctgtgatatt atcccattcee 16260
atgcggggta tcgtatgett ccttcageac tacccttitag ctgttctata tgctgecact 16320
cctcaattgg attagtctca tccttcaatg ctatcatttc ctttgatatt ggatcatatg 16380
catagtaccg agaaactaga ggatc 16405
<210> 204
<211> 11838
<212> DNA
213> ANTF3
220>
<223> MFEFTRL
400> 204
tcccattace gacatttggg cgetatacgt geatatgtte atgtatgtat ctgtatttaa 60
aacacttttg tattattttt cctcatatat gtgtataggt ttatacggat gatttaatta 120
ttacttcacc accctttatt tcaggetgat atcttagect tgttactagt tagaaaaaga 180
catttttget gtcagtcact gtcaagagat tcttitgetg geatttctte tagaagcaaa 240
aagagcgatg cgtcttttce getgaaccgt tccagcaaaa aagactacca acgcaatatg 300
gattgtcaga atcatataaa agagaagcaa ataactcctt gtcttgtatc aattgecatta 360
taatatcttc ttgttagtgc aatatcatat agaagtcatc gaaatagata ttaagaaaaa 420
caaactgtac aatcaatcaa tcaatcatcg ctgaggatgt tgacaaaagc aacaaaagaa 480
caaaaatccec ttgtgaaaaa cagaggggeg gagettgttg tigattgett agtggageaa 540
ggtgtcacac atgtatttgg cattccaggt gcaaaaattg atgcggtatt tgacgettta 600
caagataaag gacctgaaat tatcgttgcc cggcacgaac aaaacgcagce attcatggec 660
caagcagtceg gecgtttaac tggaaaaccg ggagtegtgt tagtcacatc aggaccgggt 720
gcctetaact tggecaacagg cctgetgaca gegaacactg aaggagaccce tgtcgttgeg 780
cttgetggaa acgtgatceg tgecagatcgt ttaaaacgga cacatcaatc tttggataat 840
gcggegetat tccagecgat tacaaaatac agtgtagaag ttcaagatgtl aaaaaatata 900
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ccggaagetg ttacaaatge atttaggata gegtcagcag ggecaggetgg ggeegetttt 960
gtgagctttc cgcaagatgt tgtgaatgaa gtcacaaata cgaaaaacgt gegtgetgtt 1020
gcagegecaa aactcggtec tgcageagat gatgcaatca gtgeggecat agcaaaaatc 1080
caaacagcaa aacttcctgt cgttttggtc ggcatgaaag geggaagacc ggaagcaatt 1140
aaagcggttc gcaagetttt gaaaaaggtt cagcttccat ttgttgaaac atatcaaget 1200
gccggtacee tttctagaga tttagaggat caatattttg gecgtategg tttgttecge 1260
aaccagectg gegatttact getagagcag gecagatgttg ttctgacgat cggectatgac 1320
ccgattgaat atgatccgaa attctggaat atcaatggag accggacaat tatccattta 1380
gacgagatta tcgctgacat tgatcatget taccagcctg atcttgaatt gatcggtgac 1440
attccgtcca cgatcaatca tatcgaacac gatgctgtga aagtggaatt tgcagagcegt 1500
gagcagaaaa tcctttctga tttaaaacaa tatatgcatg aaggtgagca ggtgcctgea 1560
gattggaaat cagacagagc gecaccctctt gaaatcgtia aagagttgeg taatgcagtc 1620
gatgatcatg ttacagtaac ttgcgatatc ggttcgcacg ccatttggat gtcacgltat 1680
ttccgeaget acgagecegtt aacattaatg atcagtaacg gtatgcaaac actcggegtt 1740
gegetteett gggeaategg cgelicattg gtgaaaccgg gagaaaaagt ggtttcigtce 1800
tctggtgacg geggttictt attetcagea atggaattag agacagcagt tcgactaaaa 1860
geaccaattg tacacattgt atggaacgac agcacatatg acatggttge attccagcaa 1920
ttgaaaaaat ataaccgtac atctgeggtc gatttcggaa atatcgatat cgtgaaatat 1980
geggaaaget tcggagecaac tggettgege gtagaatcac cagaccaget ggeagatgtt 2040
ctgegtcaag geatgaacge tgaaggtcct gtcatcatcg atgtcccggt tgactacagt 2100
gataacatta atttagcaag tgacaagctt ccgaaagaat tcggggaact catgaaaacg 2160
aaagctctct agttaattaa tcatgtaatt agttatgtca cgcttacatt cacgecctee 2220
ccccacatce getctaaccg aaaaggaagg agttagacaa cctgaagtct aggtccctat 2280
ttattttttt atagttatgt tagtattaag aacgttattt atatttcaaa tttttctttt 2340
ttttctgtac agacgegtgt acgcatgtaa cattatactg aaaaccttge ttgagaaggt 2400
tttgggacge tcgaaggett taatttgegg geggeegeac ctggtaaaac ctctagtgga 2460
gtagtagatg taatcaatga agcggaagcc aaaagaccag agtagaggcec tatagaagaa 2520
actgegatac cttttgtgat ggetaaacaa acagacatct ttttatatgt ttttacttct 2580
gtatatcgtg aagtagtaag tgataagcga atttggctaa gaacgttgta agtgaacaag 2640
ggacctettt tgectttcaa aaaaggatta aatggagtta atcattgaga tttagttite 2700
gttagattct gtatccctaa ataactccct tacccgacgg gaaggcacaa aagacttgaa 2760
taatagcaaa cggccagtag ccaagaccaa ataatactag agttaactga tggtcttaaa 2820
caggcattac gtggtgaact ccaagaccaa tatacaaaat atcgataagt tattcttgec 2880
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caccaattta aggagcctac atcaggacag tagtaccatt cctcagagaa gaggtataca 2940
taacaagaaa atcgcgtgaa caccttatat aacttagccc gttattgage taaaaaacct 3000
tgcaaaattt cctatgaata agaatacttc agacgtgata aaaatttact ttctaactct 3060
tctcacgetg cccctatétg ttcttceget ctaccgtgag aaafaaagca tcgagtacgg 3120
cagttcgetg tcactgaact aaaacaataa ggetagticg aatgatgaac ttgettgetg 3180
tcaaacttct gagttgeccge tgatgtgaca ctgtgacaat aaattcaaac cggttatage 3240
ggtctectee ggtaceggtt ctgecaccte caatagaget cagtaggagt cagaacctct 3300
geggtggetg tcagtgactc atccgegttt cgtaagtigt gegegtgeac atttcgeecg 3360
ttcecgetca tcttgeagea ggeggaaatt ttcatcacge tgtaggacge aaaaaaaaaa 3420
taattaatcg tacaagaatc ttggaaaaaa aattgaaaaa ttitgtataa aagggatgac 3480
ctaacttgac tcaatggctt ttacacccag tattttccct ttcettgttt gttacaatta 3540
tagaagcaag acaaaaacat atagacaacc tattcctagg agttatattt ttttacccta 3600
ccagcaatat aagtaaaaaa ctgtttaaac agtatgaagg tgttttacga taaagactge 3660
gatctgagea tcatccaggg aaagaaggtt gctattatag gatatggttc ccaaggacac 3720
gcacaageet gtaacttgaa agattctggg gtcgacgtga cagtaggtct gagaaaaggt 3780
agtgctaccg ttgcaaagge tgaagcacat ggcttgaaag tcacagatgt tgcagcgget 3840
gttgecggeg ctgatttagt catgatttta acgccagatg aatttcaatce gcaattgtac 3900
aaaaatgaaa tagaaccaaa cattaagaag ggcgctacct tggecttcag tcatggattt 3960
gecattcatt acaatcaagt agtccccagg geagatttgg acgttattat gattgcacct 4020
aaggctccgg ggcatactgt taggagegaa ttigttaagg gtggtggtat tccagatttg 4080
atcgetatat accaagacgce aagcggaaac gctaagaatg tagctttaag ctacgcagca 4140
ggagttggtg gegggagaac gggtataata gaaaccactt ttaaagacga gactgagaca 4200
gatttatttg gagaacaagc ggtictgtge ggaggaactg ttgaatiggt taaagcaggce 4260
tttgagacge ttgtcgaage agggtacget cccgaaatgg catacttcga atgtctacat 4320
gaattgaagt tgatagtaga cttaatgtat gaaggtggta tagctaatat gaactattcc 4380
atttcaaata atgcagaata tggtgagtat gtcaccggac ctgaagtcat taacgcagaa 4440
tcaagacaag ccatgagaaa tgccttgaaa cgtatccagg acggtgaata cgctaagatg 4500
ttcataagtg aaggegetac gggttacccg agtatgactg ctaaaagaag aaacaatgca 4560
gcacatggta tcgaaattat tggtgaacag ttaaggtcta tgatgecctg gatcggtget 4620
aataagatcg tagacaaggc gaaaaattaa ggccctgcag gectatcaag tgetggaaac 4680
tttttctett ggaatttttg caacatcaag tcatagtcaa ttgaattgac ccaatticac 4740
atttaagatt tttttttttt catccgacat acatctgtac actaggaage cctgttitic 4800
tgaagcagct tcaaatatat atatttttta catatttatt atgattcaat gaacaatcta 4860
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attaaatcga aaacaagaac cgaaacgcga ataaataatt tatttagatg gtgacaagtg 4920
tataagtcct catcgggaca getacgattt ctctttcggt tttggetgag ctactggtig 4980
ctgtgacgca géggcattag cgeggegtta tgagectacce tégtggcctg aaagatggeg 5040
ggaataaagc ggaactaaaa attactgact gagccatatt gaggtcaatt tgtcaactcg 5100
tcaagtcacg tttggtggac ggecectttc caacgaatcg tatatactaa catgegegeg 5160
cttecetatat acacatatac atatatatat atatatatat gtgtgegtgt atgtgtacac 5220
ctgtatttaa tttcecttact cgegggtttt tettttttet caattcttgg cttectettt 5280
ctcgagegga ccggatecte cgeggtgeeg geagatctat ttaaatggeg cgecgacgte 5340
aggtggcact tttcggggaa atgtgegegg aacccctatt tgittatitt tctaaataca 5400
ttcaaatatg tatccgctca tgagacaata accctgataa atgcttcaat aatattgaaa 5460
aaggaagagt atgagtattc aacatttccg tgtcgecett attccctttt ttgeggeatt 5520
ttgcettect gtttttgete acccagaaac getggtgaaa gtaaaagatg ctgaagatca 5580
gttgggtgca cgagtgggtt acatcgaact ggatctcaac agecggtaaga tccttgagag 5640
ttttcgeece gaagaacgtt ttccaatgat gagecactitt aaagttctge tatgtggege 5700
ggtattatcc cgtattgacg ccgggeaaga geaacteggt cgecegeatac actattctea 5760
gaatgacttg gttgagtact caccagtcac agaaaagcat cttacggatg gcatgacagt 5820
aagagaatta tgcagtgctg ccataaccat gagtgataac actgeggeca acttactict 5880
gacaacgatc ggaggaccga aggagctaac cgettttttg cacaacatgg gggatcatgt 5940
aactcgectt gatcgttggg aaccggaget gaatgaagec ataccaaacg acgagegtga 6000
caccacgatg cctgtagcaa tggeaacaac gttgegecaaa ctattaactg gegaactact 6060
tactctaget tcccggeaac aattaataga ctggatggag gcggataaag ttgcaggacce 6120
acttctgege teggecette cggetggetg gtttattget gataaatctg gagecggtga 6180
gegtgggtet cgeggtatca ttgecagecact ggggecagat ggtaageccct cccgtategt 6240
agttatctac acgacgggga gtcaggecaac tatggatgaa cgaaatagac agatcgctga 6300
gataggtgee tcactgatta agcattggta actgtcagac caagtttact catatatact 6360
ttagattgat ttaaaacttc atttttaatt taaaaggatc taggtgaaga tcctttitga 6420
taatctcatg accaaaatcc cttaacgtga gttttcgttc cactgagegt cagacccegt 6480
agaaaagatc aaaggatctt cttgagatcc tttttttctg cgegtaatet gctgettgea 6540
aacaaaaaaa ccaccgetac cageggtggt ttgtttgecg gatcaagage taccaactct 6600
ttttccgaag gtaactgget tcagcagage gecagatacca aatactgttc ttctagtgta 6660
gcegtagtta ggecaccact tcaagaactc tgtagcaccg cctacatacc tcgetctget 6720
aatcctgtta ccagtggetg ctgecagtgg cgataagtecg tgtcttaccg ggttggactce 6780
aagacgatag ttaccggata aggcgcageg gtegggetga acggggggtt cgigeacaca 6840
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gcecagettg gagegaacga cctacaccga actgagatac ctacagegtg agectatgaga 6900
aagcgecacg cttcccgaag ggagaaagge ggacaggtal ccggtaageg gecagggtege 6960
aacaggagag cgcacgaggg agcttccagg gggaaacgee tggtatctit atagtcctgt 7020
cgggtttege cacctctgac ttgagegtcg atttttgtga tgetcgtcag ggggecgeag 7080
cctatggaaa aacgccagca acgeggectt tttacggttc ctggectitt getggecttt 7140
tgctcacatg ttctttectg cgttatccee tgattetgtg gataaccgta ttaccgectt 7200
tgagtgaget gataccgetce gecgeagecg aacgaccgag cgecagegagt cagtgagega 7260
ggaagcggaa gagegeccaa tacgcaaacc gectcteceee gegegttgge cgattcatta 7320
atgcagctgg cacgacaggt ttcccgactg gaaagcggge agtgagegea acgcaattaa 7380
tgtgagttag ctcactcatt aggcacccca ggctttacac tttatgette cggetegtat 7440
gttgtgtgga attgtgageg gataacaatt tcacacagga aacagctatg accatgatta 7500
cgcecaagett tttcttteca attttttttt tttcgtcatt ataaaaatca ttacgaccga 7560
gattcccggg taataactga tataattaaa ttgaagctct aatttgtgag tttagtatac 7620
atgcatttac ttataataca gttttttagt tttgctggee geatcttete aaatatgett 7680
cccagectge ttttectgtaa cgttcaccet ctaccttage atcccttece tttgeaaata 7740
gtcctettec aacaataata atgtcagatc ctgtagagac cacatcatcc acggttctat 7800
actgttgace caatgegtct cccttgtcat ctaaacccac accgggtgtc ataatcaacc 7860
aatcgtaacc ttcatctctt ccacccatgt ctctttgage aataaageccg ataacaaaat 7920
ctttgteget cttcgecaatg tcaacagtac ccttagtata ttctccagta gatagggage 7980
ccttgeatga caattctget aacatcaaaa ggectctagg ttectttgtt acttcttetg 8040
ccgeetgett caaaccgeta acaatacctg ggeccaccac accgtgtgea ttcgtaatgt 8100
ctgeecatte tgetattctg tatacacccg cagagtactg caatttgact gtattaccaa 8160
tgtcagcaaa ttttctgtct tcgaagagta aaaaattgta cttggeggat aatgecttta 8220
geggettaac tgtgecctec atggaaaaat cagtcaagat atccacatgt gtttttagta 8280
aacaaafttt gggacctaat gcttcaacta actccagtaa ttccttggtg gtacgaacat 8340
ccaatgaage acacaagttt gtttgetttt cgtgcatgat attaaatagc ttggecagcaa 8400
caggactagg atgagtagca gcacgttcct tatatgtagc tttcgacatg atttatcttc 8460
gtttcetgea ggtttttgtt ctgtgeagtt gggttaagaa tactgggeaa tttcatgttt 8520
cttcaacact acatatgegt atatatacca atctaagtct gtgetectte cttegttett 8580
cettetgttc ggagattacc gaatcaaaaa aatttcaagg aaaccgaaat caaaaaaaag 8640
aatanaaaaa aaatgatgaa ttgaaaagct tgcatgccig caggtcgact ctagtatact 8700
ccgtetactg tacgatacac ttcegetcag gtecttgtee tttaacgagg ccttaccact 8760
cttttgttac tctattgatc cagctcagca aaggcaglgt gatctaagat tctatcttcg 8820
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cgatgtagta aaactagcta gaccgagaaa gagactagaa atgcaaaagg cacttctaca 8880
atggctgeeca tcattattat ccgatgtgac getgeatttt tttttttttt ttttrtettt 8940
tttttttttt tttttttttt ttttitttgt acaaatatca taaaaaaaga gaatcttttt 9000
aagcaaggat tttcttaact tcttcggega cagcatcacc gacttcggtg gtactgttgg 9060
aaccacctaa atcaccagtit ctgatacctg catccaaaac ctttttaact gcatcttcaa 9120
tggetttace ttcttcagge aagttcaatg acaatttcaa catcattgca gcagacaaga 9180
tagtggcgat agggttgacc ttattctttg gcaaatctgg agcggaacca tggcatggtt 9240
cgtacaaacc aaatgcggtg ttcttgtectg gcaaagagge caaggacgcea gatggcaaca 9300
aacccaagga gectgggata acggaggett catcggagat gatatcacca aacatgttge 9360
tggtgattat aataccattt aggtgggttg ggttcttaac taggatcatg gecggcagaat 9420
caatcaattg atgttgaact ttcaatgtag ggaattcgtt cttgatggtt tcctccacag 9480
tttttctcca taatcttgaa gaggccaaaa cattagcttt atccaaggac caaataggca 9540
atggtggete atgttgtagg geccatgaaag cggecattct tgtgattctt tgcacttetg 9600
gaacggtgta ttgttcacta tcccaagega caccatcacc atcgtcttce tttctecttac 9660
caaagtaaat acctcccact aattctctaa caacaacgaa gtcagifacct ttagcaaatt 9720
gtggcttgat tggagataag tctaaaagag agtcggatgec aaagttacat ggtcttaagt 9780
tggegtacaa ttgaagttct ttacggattt ttagtaaacc ttgttcaggt ctaacactac 9840
cggtacccca tttaggacca cccacagcac ctaacaaaac ggcatcagec ttcttggagg 9900
cttccagege ctcatctgga agtggaacac ctgtagcatc gatagcagea ccaccaatta 9960
aatgattttc gaaatcgaac ttgacattgg aacgaacatc agaaatagct ttaagaacct 10020
taatggettc ggetgtgatt tcttgaccaa cgtggtcacc tggcaaaacg acgatctict 10080
taggggcaga cattacaatg gtatatcctt gaaatatata taaaaaaaaa aaaaaaaaaa 10140
aaaaaaaaaa atgcagcttc tcaatgatat tcgaatacge tttgaggaga tacagcctaa 10200
tatccgacaa actgttttac agatttacga tcgtacttgt tacccatcat tgaattttga 10260
acatccgaac ctgggagttt tccctgaaac agatagtata tttgaacctg tataataata 10320
tatagtctag cgctttacgg aagacaatgt atgtatttcg gticctggag aaactattge 10380
atctattgeca taggtaatct tgecacgtcge atcccecggtt cattttetge gtttccatet 10440
tgcacttcaa tagcatatct ttgttaacga agcatctgtg cttcattttg tagaacaaaa 10500
atgcaacgeg agagcgctaa tttttcaaac aaagaatctg agctgecattt ttacagaaca 10560
gaaatgcaac gegaaagege tattttacca acgaagaatc tgtgettcat tttigtaaaa 10620
caaaaatgca acgcgagage gectaattttt caaacaaaga atctgagetg catttttaca 10680

' gaacagaaat gcaacgcgag agcgctattt taccaacaaa gaatctatac ttcttttttg 10740
ttctacaaaa atgcatcccg agagcgetat ttttctaaca aagcatctta gattactttt 10800
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tttctecttt gtgegetcta taatgcagte tcttgataac tttttgecact gtaggtcecgt 10860
taaggttaga agaaggctac tttggtgtct attttctctt ccataaaaaa agcctgactc 10920
cacttcccge gtttactgat tactagcgaa getgegggtg cattttttca agataaaggce 10980
atccccgatt atattctata ccgatgtgga ttgegcatac tttgtgaaca gaaagtgata 11040
gegttgatga ttcttcattg gtcagaaaat tatgaacggt ttcttctatt ttgtctectat 11100
atactacgta taggaaatgt ttacattttc gtattgtttt cgattcactc tatgaatagt 11160
tcttactaca atttttttgt ctaaagagta atactagaga taaacataaa aaatgtagag 11220
gtcgagttta gatgcaagtt caaggagcga aaggtggatg ggtaggttat atagggatat 11280
agcacagaga tatatagcaa agagatactt ttgagcaatg tttgtggaag cggtattcge 11340
aatattttag tagctcgtta cagtccggtg cgtttttggt titttgaaag tgegtettea 11400
gagcgetttt ggttttcaaa agegetctga agttcctata ctttctagag aataggaact 11460
tcggaatagg aacttcaaag cgtttccgaa aacgagcget tccgaaaatg caacgcgage 11520
tgegeacata cagetcactg ttcacgtege acctatatct gegtgttgee tgtatatata 11580
tatacatgag aagaacggca tagtgcgtgt ttatgcttaa atgecgtactt atatgegtet 11640
atttatgtag gatgaaaggt agtctagtac ctcctgtgat attatcccat tccatgeggg 11700
gtatcgtatg cttccttcag cactaccctt tagetgttct atatgetgee actcctcaat 11760
tggattagtc tcatccttca atgectatcat ttcctttgat attggatcat atgcatagta 11820
ccgagaaact agaggatc 11838
<210> 205
211> 36
212> DNA
Q213> ANILFH
<220>
223> 3|4
<400> 205
gcagtttaaa cagtatgaag gtgttttacg ataaag 36
210> 206
211> 42
<212> DNA
213> ANIFF)
220>
223> Bl¥)
<400> 206
gataggcetg cagggectta atttttegee ttgtctacga te 42

<210>
211>
212>
213>
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<2205
223> B FR
<400> 207
gatcctctag tttctcggta ctatgcatat gatccaatat caaaggaaat gatagcattg 60
aaggatgaga ctaatccaat tgaggagtgg cagcatatag aacagctaaa gggtagtget 120
gaaggaagca tacgataccc cgcatggaat gggataatat cacaggaggt actagactac 180
ctttcatcct acataaatag acgcatataa gtacgcattt aagcataaac acgcactatg 240
ccgttettet catgtatata tatatacagg caacacgcag atataggtge gacgtgaaca 300
gtgagetgta tgtgegeage tcgegttgea ttttcggaag cgetegtttt cggaaacgct 360
ttgaagttcc tattccgaag ttcctattct ctagaaagta taggaacttc agagcgcttt 420
tgaaaaccaa aagcgctctg aagacgeact ttcaaaaaac caaaaacgca ccggactgta 480
acgagctact aaaatattge gaataccget tccacaaaca ttgctcaaaa gtatctettt 540
getatatate tctgtgetat atccctdalat aacctaccca tccaccttte getccttgaa 600
cttgeatcta aactcgacct ctacattttt tatgtttatc tctagtatta ctctttagac 660
aasaaaaattg tagtaagaac tattcataga gtgaatcgaa aacaatacga aaatgtaaac 720
atttcctata cgtagtatat agagacaaaa tagaagaaac cgttcataat tttctgacca 780
atgaagaatc atcaacgcta tcactttctg ttcacaaagt atgcgcaatc cacatcggta 840
tagaatataa tcggggatge ctttatcttg aaaaaatgca cccgeagett cgctagtaat 900
cagtaaacgc gggaagtgga gtcaggcttt tittatggaa gagaaaatag acaccaaagt 960
agecttctte taaccttaac ggacctacag tgcaaaaagt tatcaagaga ctgcattata 1020
gagcgeacaa aggagaaaaa aagtaatcta agatgetttg ttagaaaaat agcgctctcg 1080
ggatgcattt ttgtagaaca aaaaagaagt atagattctt tgttggtaaa atagcgctct 1140
cgegttgeat ttctgttctg taaaaatgea getcagattc titgtttgaa aaattagege 1200
tetcgegttg catttttgtt ttacaaaaat gaagcacaga ttcttcgttg gtaaaatage 1260
getttegegt tgeatttctg ttctgtaaaa atgeagetca gattctttgt ttgaaaaatt 1320
agcgeteteg cgttgeattt ttgttctaca aaatgaageca cagatgettc gitaacaaag 1380
atatgctatt gaagtgcaag atggaaacgc agaaaatgaa ccggggatge gacgtgcaag 1440
attacctatg caatagatgc aatagtttct ccaggaaccg aaatacatac attgtcttce 1500
gtaaagcget agactatata ttattataca ggttcaaata tactatctgt ttcagggaaa 1560
actcccaggt tcggatgttc aaaattcaat gatgggtaac aagtacgatc gtaaatctgt 1620
aaaacagttt gtcggatatt aggetgtate tcctcaaage gtattcgaat atcattigaga 1680
agctgecattt tttttttttt ttttttttet tttttttata tatatttcaa ggatatacca 1740
ttgtaatgtc tgeccctaag aagatcgteg ttttgecagg tgaccacgtt ggtcaagaaa 1800
tcacagcecga agccattaag gttcttaaag ctatttctga tgttegtice aatgtcaagt 1860
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tcgatttcga aaatcattta attggtggtg ctgctatcga tgctacaggt gttccacttc 1920
cagatgagge getggaagec tccaagaagg ctgatgeegt tttgttaggt getgtgeets 1980
gtcctaaatg gggtaccggt agtgttagac ctgaacaagg tttactaaaa atccgtaaag 2040
aacttcaatt gtacgccaac ttaagaccat gtaactttgc atccgactct cttttagact 2100
tatctccaat caagccacaa tttgctaaag gtactgactt cgttgttgtt agagaattag 2160
tgggaggtat ttactttggt aagagaaagg aagacgatgg tgatggtgtc gettgggata 2220
gtgaacaata caccgttcca gaagtgcaaa gaatcacaag aatggecget ttcatggecce 2280
tacaacatga gccaccattg cctatttggt ccttggataa agctaatgtt ttggectett 2340
caagattatg gagaaaaact gtggaggaaa ccatcaagaa cgaattccct acattgaaag 2400
ttcaacatca attgattgat tctgeccgeca tgatcctagt taagaaccca acccacctaa 2460
atggtattat aatcaccagc aacatgtttg gtgatatcat ctccgatgaa gcctecgtia 2520
tcccaggete cttgggtttg ttgecatctg cgteettgge ctetttgeca gacaagaaca 2580
ccgeatttgg tttgtacgaa ccatgecatg gttccgetee agatttgeca aagaataagg 2640
tcaaccctat cgeccactate ttgtetgetg caatgatgtt gaaattgtca ttgaacttge 2700
ctgaagaagg taaagccatt gaagatgcag ttaaaaaggt tttggatgeca ggtatcagaa 2760
ctggtgattt aggtggttce aacaglacca ccgaagtcgg tgatgetgtc gecgaagaag 2820
ttaagaaaat ccttgctltaa aaagattctc tttttttatg atatttgtac aaaaaaaaaa 2880
aaadaaaaaa aaaaaaaaad aaaaaaaaaa aaaaaaaaaa aatgcagcgt cacatcggat 2940
aataatgatg gcagccattg tagaagtgce ttttgeattt ctagtctectt tctcggtcta 3000
gctagtttta ctacatcgeg aagatagaat cttagatcac actgectttg ctgagetgga 3060
tcaatagagt aacaaaagag tggtaaggcc tcgttaaagg acaaggacct gagcggaagt 3120
gtatcgtaca gtagacggag tatactagag tcgacctgeca ggeatgeaag cttttcaatt 3180
catcattttt tttttattct tttttttgat ttcggtttcc ttgaaatttt tttgattcgg 3240
taatctccga acagaaggaa gaacgaagga aggagcacag acttagattg gtatatatac 3300
gcatatgtag tgttgaagaa acatgaaatt geccagtatt citaacccaa ctgcacagaa 3360
caaaaacctg caggaaacga agataaatca tgtcgaaagc tacatataag gaacgtgetg 3420
ctactcatcc tagtcctgtt getgeccaage tatttaatat catgcacgaa aagcaaacaa 3480
acttgtgtge ttcattggat gttcgtacca ccaaggaatt actggagtta gttgaagcat 3540
taggtcccaa aatttgttta ctaaaaacac atgtggatat ctigactgat ttttccatgg 3600
agggcacagt taagccgeta aaggcattat ccgccaagta caattitita ctcttcgaag 3660
acagaaaatt tgctgacatt ggtaatacag tcaaattgca gtactctgeg ggtgtataca 3720
gaatagcaga atgggcagac attacgaatg cacacggtgt ggtgggecca ggtattgtia 3780
geggtttgaa gecaggeggea gaagaagtaa caaaggaacc tagaggectt ttgatgttag 3840
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cagaattgtc
ttgcgaagag
gagatgaagg
acgecattggg
ttattgttgg
acagaaaagc
tattataagt
agttattacc
gaaagaaaaa
ctcacaattc
tgagtgaget
ctgtegtgee
gggegetett
gecggtatcag
ggaaagaaca
ctggegtttt
cagaggtgge
ctecgtgeget
tcgggaageg
gltcgeteea
tcecggtaact
gccactggta
tggtggeceta
ccagttacct
agcggtggtt
gatcctttga
attttggtca
agttttaaat
atcagtgagg
ccegtegtgt
ataccgcgag
agggecgage

tgccgggaag

atgcaagggc
cgacaaagat
ttacgattgg
tcaacagtat
aagaggacta
aggctgggaa
aaatgcatgt
cgggaatcte
gettggegta
cacacaacat
aactcacatt
agctgcatta
ccgettecte
ctcactcaaa
tgtgagcaaa
tccatagget
gaaacccgac
ctectgttee
tggecgettte
agctgggetg
atcgtcttga
acaggattag
actacggcta
tcggaaaaag
tttttgtttg
tcttttetac
tgagattatc
caatctaaag
cacctatctce
agataactac
acccacgctc
gcagaaglgg

ctagagtaag

tccctatcta ctggagaata tactaagggt

tttgttatcg
ttgattatga
agaaccgtgg
tttgcaaagg
gcatattiga
atactaaact
ggtcgtaatg
atcatggtca
acgagccgga
aattgegttg
atgaatcgge
gctcactgac
ggcggtaata
aggccagcaa
ccgeecececet
aggactataa
gaccctgeceg
tcatagctca
tgtgcacgaa
gtccaaccceg
cagagcgagg
cactagaaga
agttggtage
caagcagcag
ggeggtetgac
aaaaaggatc
tatatatgag
agcgatctgt
gatacgggag
accggctcca
tcctgeaact

tagttcgceca

getttattge
cacccggtgt
atgatgtggt
gaagggatgce
gaagatgege
cacaaattag
atttttataa
tagectgttte
agcataaagt
cgctcactge
caacgcgegg
tcgetgeget
cggttatcca
aaggccagga
gacgagcatc
agataccagg
cttaccggat
cgcetgtaggt
cceeccgtte
gtaagacacg
tatgtaggceg
acagtatttg
tcttgateceg
attacgcgca
gctcagtgga
ttcacctaga
taaacttggt
ctatttcgtt
ggcttaccat
gatttatcag
ttatccgeet

gttaatagtt
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tcaaagagac
gggtttagat
ctctacagga
taaggtagag
ccagcaaaac
agcttcaatt
tgacgaaaaa
ctgtgtgaaa
gtaaagcctg
ccgcttteca
ggagaggcgsg
cggtegtteg
cagaatcagg
accgtaaada
acaaaaatcg
cgtttcecece
acctgtcecge
atctcagttc
agcccgaccg
acttatcgcce
gtgctacaga
gtatctgege
gcaaacaaac
gaaaaaaagg
acgaaaactc
tccttttaaa
ctgacagtta
catccatagt
ctggecccag
caataaacca
ccatccagtc

tgcgecaacgt

actgttgaca
atgggtggaa
gacaagggag
tctgacatta
ggtgaacgtt
taaaaaactg
taattatatc
aaaaaaattg
ttgttatccg
gggtgectaa
gtcgggaaac
tttgegtatt
getgeggega
ggataacgca
ggcegegttyg
acgctcaagt
tggaagctcc
ctttctecet
ggtgtaggte
ctgecgectta
actggcagca
gttcttgaag
tctgctgaag
caccgetggt
atctcaagaa
acgttaaggg
ttaaaaatga
ccaatgctta
tgcctgactc
tgectgecaatg
gccagecgga
tattaattgt

tgtigecatt

3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
05620
5580
5640
5700
5760
5820
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gctacaggea tcgtggtgte acgetegteg tttggtatgg cttecattcag ctecggtice 5880
caacgatcaa ggcgagttac atgatcccce atgttgtgeca aaaaageggt tagctccttc 5940
ggtcctecega tcgttgtcag aagtaagttg gecgeagtgt tatcactcat ggttatggea 6000
gcactgcata attctcttac tgtcatgcca tccgtaagat gettttctgt gactgegtgag 6060
tactcaacca agtcattctg agaatagtgt atgcggegac cgagttgete ttgecceggeg 6120
tcaatacggg ataataccge geccacatage agaactttaa aagtgctcat cattggaaaa 6180
cgttcttegg ggegaaaact ctcaaggatc ttaccgetgt tgagatccag ttcgatgtaa 6240
cccactegtg cacccaactg atcttcagea tcttttactt tcaccagegt ttctgggtiga 6300
gcaaaaacag gaaggcaaaa tgccgcaaaa aagggaataa gggcgacacg gaaatgttga 6360
atactcatac tcttcctttt tcaatattat tgaagcattt atcagggtta ttgtctcatg 6420
agcggataca tatttgaatg tatttagaaa aataaacaaa taggggttcc gcgeacattt 6480
ccccgaaaag tgecacctga cgtctaagaa accattatta tcatgacatt aacctataaa 6540
aataggegta tcacgaggec ctttegtete gegegttteg gtgatgacgg tgaaaacctc 6600
tgacacatge agctcccgga gacggtcaca gettgtetgt aageggatge cgggageaga 6660
caagcccgte agggegegte agegggtgtt ggeggptgtc ggggetgget taactatgeg 6720
gcatcagage agattgtact gagagtgcac cataaaattg taaacgttaa tattttgtta 6780
aaattcgecgt taaatttttg ttaaatcagc tcatttttta accaatagac cgaaatcgge 6840
agaaltccctt ataaatcaaa agaatagccc gagatagagt tgagtgtigt tccagtttgg 6900
aacaagagtc cactattaaa gaacgtggac tccaacgtca aagggcgaaa aaccgtctat 6960
cagggegatg geccactacg tgaaccatca cccaaatcaa gttttttggg gtcgaggtec 7020
cgtaanagcac taaatcggaa ccctaaaggg agcccccgat ttagagettg acggggaaag 7080
ccggegaacg tggegagaaa ggaagggaag aaagcgaaag gagegggege taaggegetg 7140
ccaagtgtag cggtcacget gegegtaacc accacacceg ccgegettaa tgegecgeta 7200
cagggegegt actatggttg ctttgacgta tgeggtgtga aataccgeac agatgegtaa 7260
ggagaaaata ccgcatcagg cgecattcge cattcagget gegeaactgt tgggaaggge 7320
gatcggtgeg ggectctteg ctattacgee agetggegaa agggggatgt getgeaagge 7380
gattaagttg ggtaacgeca gggttttcce agtecacgacg ttgtaaaacg acggccagtg 7440
aattcgaget ccaccgegga tagatctgaa atgaataaca atactgacag tactaaataa 7500
ttgectactt ggettcacat acgttgeata cgtcgatata gataataatg ataatgacag 7560
caggattatc gtaatacgta atagttgaaa atctcaaaaa tgtgtgggtc attacgtaaa 7620
taatgatagg aatgggattc ttctattttt cctttttcca ttctagcage cgtcgggaaa 7680
acgtggecate ctctettteg ggetcaattg gagtcacget gecgigagea tcctetettt 7740
ccatatctaa caactgagca cgtaaccaat ggaaaagcat gagcttageg ttgetccaaa 7800
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aaagtattgg atggttaata ccatttgtct gttctcttet gactttgact cctcaaaaaa 7860
aaaaaatcta caatcaacag atcgcttcaa ttacgccctc acaaaaactt ttttccttct 7920
tcttegeecca cgttaaattt tatccctcat gttgtctaac ggatttctge acttgattta 7980
ttataaaaag acaaagacat aatacttctc tatcaatttc agttattgtt cttccttgeg 8040
ttattcttet gttecttettt ttcttttgtc atatataacc ataaccaagt aatacatatt 8100
caaatctaga gctgaggatg ttgaagcaaa tcaacttcgg tggtactgtt gaaaccgtct 8160
acgaaagagc tgactggcca agagaaaagt tgttggacta cttcaagaac gacacttttg 8220
ctttgatcgg ttacggttce caaggttacg gtcaaggttt gaacttgaga gacaacggtt 8280
tgaacgttat cattggtgtc cgtaaagatg gtgcttcttg gaaggctgee atcgaagacg 8340
gttgggttec aggcaagaac ttgticactg ftgaagatgc tatcaagaga ggtagttacg 8400
ttatgaactt gttgtccgat gecgetcaat cagaaacctg geectgetate aagecattgt 8460
tgaccaaggg taagactttg tacttctccc acggtttcte cccagtcttc aaggacttga 8520
ctcacgttga accaccaaag gacttagatg ttatcttggt tgctccaaag ggttccggta 8580
gaactgtcag atctttgttc aaggaaggtc gtggtattaa ctcticttac gecgtctgga 8640
acgatgtcac cggtaagget cacgaaaagg cccaagcttt ggeegttgee attggttecg 8700
gttacgttta ccaaaccact ttcgaaagag aagtcaactc tgacttgtac ggtgaaagag 8760
gttgtttaat gggtggtatc cacggtatgt tcttggetca atacgacgtc ttgagagaaa 8820
acggtcactc cccatctgaa getttcaacg aaaccgtcga agaagctacc caatctctat 8880
acccattgat cggtaagtac ggtatggatt acatgtacga tgcttgttcc accaccgeca 8940
gaagaggtge tttggactgg tacccaatct tcaagaatge tttgaagect gttttccaag 9000
acttgtacga atctaccaag aacggtaccg aaaccaagag atctttggaa ttcaactctc 9060
aacctgacta cagagaaaag ctagaaaagg aattagacac catcagaaac atggaaatct 9120
ggaaggttgg taaggaagtc agaaagttga gaccagaaaa ccaataatta attaatcatg 9180
taattagtta tgtcacgctt acattcacge cctecceccca catcegetet aaccgaaaag 9240
gaaggagtta gacaacctga agtctaggtc cctatttatt tttttatagt tatgttagta 9300
ttaagaacgt tatttatatt tcaaattttt cttttttttc tgtacagacg cgtgtacgca 9360
tgtaacatta tactgaaaac cttgcttgag aaggttttgg gacgetcgaa ggetttaatt 9420
tgegggegge cgetctagag agttgttage aaccttttgt ttettttgag ctggttcaga 9480
cattatgtac acgtatatgt gacgagttcg agaagtattt tactatcgta ctaaatttta 9540
cctgaaaaat tatatactcg agaaagagga agccaagaat tgagaaaaaa gaaaaacccg 9600
cgaglaagga aattaaatac aggtgtacac atacacgcac acatatatat atatatatat 9660
atgtatatgt gtatatagga agcgcgegea tgttagtata tacgattcgt tggaaagggsg 9720
ccgtccacca aacgtgactt gacgagttga caaattgacc tcaatatgge tcagtcagta 9780

[0207]

245



CN 102666866 A }?’l— ﬁlj %:2 207/236 T
atttttagtt ccgetttatt cccgecatet ttcaggccac gagggtaget cataacgcecg 9840
cgctaatgee getgegtcac agcaaccagt agcetcageca aaaécgaaag agaaatcgta 9900
gctgteecga tgaggactta tacacttgtc accatctaaa taaattattt attcgegttt 9960
cggttcttgt tttcgattta attagattgt tcattgaatc ataataaata tgtaaaaaat 10020
atatatattt gaagctgctt cagaaaaaca gggcttccta gtgtacagat gtatgtcgga 10080
tgaaaaaaaa aaaatcttaa atgtgaaatt gggtcaaltc aattgactat gacttgatgt 10140
tgcaaaaatt ccaagagaaa aagtttccag cacttgatat tattttcctc tttaattttt 10200
cgeettgtet acgatcttat tagcaccgat ccagggcatc atagacctta actgttcacc 10260
aataatttcg ataccatgtg ctgcattgtt tcttctttta gecagtcatac tcgggtaacc 10320
cgtagegeet tcacttatga acatcttage gtattcaceg tcctggatac gtttcaagge 10380
atttctcatg gettgtcttg attctgegtt aatgacttca ggtcecggtga catactcace 10440
atattctgca ttatttgaaa tggaatagtt catattagct ataccacctt catacattaa 10500
gtctactatc aacttcaatt catgtagaca ttcgaagtat gccatttcgg gagegtacce 10560
tgettecgaca agegtctcaa agectgettt aaccaattca acagttcctc cgcacagaac 10620
cgettgttect ccaaataaat ctgtctcagt ctcgtcttta aaagtggttt ctatltatacce 10680
cgtteteecg ccaccaacte ctgetgegta gettaaaget acattcttag cgtttecget 10740
tgegtcttgg tatatagega tcaaatctgg aataccacca cccttaacaa attcgetcet 10800
aacagtatgc cccggagect taggtgecaat cataataacg tccaaatctg ccctggggac 10860
tacttgattg taatgaatgg caaatccatg actgaaggcc aaggtagcge ccttcttaat 10920
gtttggttct atttcatttt tgtacaattg cgattgaaat tcatctggeg ttaaaatcat 10980
gactaaatca gcgeecggeaa cagecgetge aacatctgtg actttcaage catgtgettc 11040
agcetttgea acggtageac taccttttet cagacctact gtcacgtcga ccccagaate 11100
tttcaagtta caggcttgtg cgtgtccttg ggaaccatat cctataatag caaccttett 11160
tccctggatg atgetcagat cgecagtcttt atcgtaaaac accttcatgt tttatttttt 11220
acttatattg ctggtagggt aaaaaaatat aactcctagg aataggttgt ctatatgttt 11280
ttgtcttget tctataattg taacaaacaa ggaaagggaa aatactgggt gtaaaagcca 11340
ttgagtcaag ttaggtcatc ccttttatac aaaatttttc aattttittt ccaagattct 11400
tgtacgatta attatttttt ttttgegtcc tacagecgtga tgaaaatttc cgectgetge 11460
aagatgagcg ggaacgggeg aaatgtgeac gegecacaact tacgaaacge ggatgagtca 11520
ctgacagcca ccgcagaggt tctgactcct actgagetct attggaggtg gcagaaccgg 11580
taccggagga gaccgctata accggtttga atttattgtc acagtgtcac atcagcggea 11640
actcagaagt ttgacagcaa gcaagttcat cattcgaact agccttattg ttttagttca 11700
gtgacagega actgecgtac tcgatgettt atttctcacg gtagagegga agaacagata 11760
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ggggeagegt gagaagagtt agaaagtaaa tttitatcac gtctgaagta ttcttattca 11820
taggaaattt tgcaaggttt tttagctcaa taacgggcta agttatataa ggtgttcacg 11880
cgattttctt gttatgtata cctcttctet gaggaatggt actactgtcc tgatgtagge 11940
teccttaaatt ggtgggcaag aataacttat cgatattttg tatattggtc ttggagttca 12000
ccacgtaatg cctgtttaag accatcagtt aactctagta ttatttggtc ttggctactg 12060
gecegtttget attattcaag tcttttgtge cttcecegteg gegtaagggag ttatttaggg 12120
atacagaatc taacgaaaac taaatctcaa tgattaactc catttaatcc ttttttgaaa 12180
ggcaaaagag gtcccttgtt cacttacaac gttcttagec aaattcgett atcacttact 12240
acttcacgat atacagaagt aaaaacatat aaaaagatgt ctgtttgttt agccatcaca 12300
aaaggtatcg cagtttcttc tataggcctec tactctggtc ttitggecttc cgettcatig 12360
attacatcta ctactccact agaggtttta acaggatctc taaaaacatc gatatcgtct 12420‘
ctgegtteca atcctacggt gaatatattt ccaagcaatt cactgaagaa gaaagagaag 12480
atgttgtgga acatgcatge ccaggtcctg gttcttgtgg tggtatgtat actgeccaaca 12540
caatggettc tgeccgetgaa gtgetaggtt tgaccatice aaactcctcl tccttcccag 12600
ccgtttccaa ggagaagtta getgagtgtg acaacattgg tgaatacatc aagaagacaa 12660
tggaattggg tattttacct cgtgatatcc tcacaaaaga ggcttttgaa aacgccatta 12720
cttatgtcgt tgcaaccggt gggtccacta atgetgtttt geatttggtg getgttgete 12780
actctgeggg tgtcaagttg tcaccagatg atttccaaag aatcagtgat actacaccat 12840
tgatcggtga cttcaaacct tctggtaaat acgtcatgge cgatttgatt aacgttggtg 12900
gtacccaatc tgtgattaag tatctatatg aaaacaacat gttgcacggt aacacaatga 12960
ctgttaccgg tgacactttg gcagaacgtg caaagaaagc accaagecta cctgaaggac 13020
aagagattat taagccactc tcccacccaa tcaaggecaa cggtcacttg caaattetgt 13080
acggttcatt ggcaccaggt ggagetgtgg gtaaaattac cggtaaggaa ggtacttact 13140
tcaagggtag agcacgtgtg ttcgaagagg aaggigectt tattgaagcc ttggaaagag 13200
gtgaaatcaa gaagggtgaa aaaaccgttg ttgttatcag atatgaaggt ccaagaggtg 13260
caccaggtat gcctgaaatg ctaaagectt cctetgetet gatgggttac ggtttgggta 13320
aagatgttge attgttgact gatggtagat tctctggtgg ttctcacggg ttcttaatcg 13380
gccacattgt tcccgaagee getgaaggtg gtectategg gttggteaga gacggcgatg 13440
agattatcat tgatgctgat aataacaaga ttgacctatt agtctctgat aaggaaatgg 13500
ctcaacgtaa acaaagttgg gttgcaccte cacctcgtta cacaagaggt actctatcca 13560
agtatgctaa gttggtttcc aacgettcca acggttgtgt tttagatget tgattaatta 13620
agagtaagcg aatttcttat gatttatgat ttttattatt aaataagtta taaaaaaaat 13680
aagtgtatac aaattttaaa gtgactctta ggttttaaaa cgaaaattct tattctigag 13740
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taactctttc ctgtaggtca ggttgetttc tcaggtatag catgaggtcg ctcttattga 13800
ccacacctet accggecatge cgagcaaatg cctgcaaatc getccccatt tcacccaatt 13860
gtagatatge taactccagc aatgagttga tgaatctcgg tgtgtatttt atgtcctecag 13920
aggacaacac ctgtggtact agttctagag cggccgeceg caaattaaag ccttcgageg 13980
tcccaaaacce ttctcaagea aggttttcag tataatgtta catgcgtaca cgegtctgta 14040
cagasaaaaa agaaaaattt gaaatataaa taacgttctt aatactaaca taactataaa 14100
aaaataaata gggacctaga cttcaggttg tctaactcct tccttttcgg ttagagegga 14160
tgtggegega gggegtgaat gtaagegtga cataactaat tacatgatta attaactaga 14220
gagctttcgt tttcatgagt tccccgaatt ctttcggaag cttgtcactt gctaaattaa 14280
tgttatcact gtagtcaacc gggacatcga tgatgacagg accttcageg ttcatgectt 14340
gacgcagaac atctgeccage tggtctggtg attctacgeg caagccagtt getccgaage 14400
tttccgcata tttcacgata tcgatatttc cgaaatcgac cgcagatgta cggttatatt 14460
ttttcaattg ctggaatgeca accatgtcat atgtgctgtc gttccataca atgtgtacaa 14520
ttggtgettt tagtcgaact getgtctcta attccattge tgagaataag aaaccgecgt 14580
caccagagac agaaaccact ttttctcccg gtitcaccaa tgaagegecg attgeccaag 14640
gaagcgeaac gecgagtgtt tgeataccgt tactgatcat taatgttaac ggetcgtage 14700
tgcggaaata acgtgacatc caaatggegt gcgaaccgat atcgcaagtt actgtaacat 14760
galcatcgac tgcattacge aactctttaa cgatttcaag agggtgeget ctgtetgatt 14820
tccaatctge aggcacctge tcaccttcat gecatatattg ttttaaatca gaaaggattt 14880
tctgetcacg ctetgeaaat teccactttca cageatcgtg ttcgatatga ttgatcgtgg 14940
acggaatgtc accgatcaat tcaagatcag gctggtaage atgatcaatg tcagcgataa 15000
tetegtetaa atggataatt gtceggtete cattgatatt ccagaatttc ggatcatatt 15060
caatcgggtc atagccgatc gtcagaacaa catctgectg ctctageagt aaatcgecag 15120
gctggttgeg gaacaaaccg atacggecaa aatattgatc ctctaaatct ctagaaaggg 15180
taccggeage ttgatatgtt tcaacaaatg gaagctgaac ctttttcaaa agcttgegaa 15240
cegetttaat tgettccggt cttcegectt tcatgecgac caaaacgaca ggaagttttg 15300
ctgtttggat ttttgetatg gecgeactga ttgeatcatc tgetgeagga cegagttitg 15360
gegetgeaac ageacgeacg tttttcgtat ttgtgactic attcacaaca tcttgeggaa 15420
agctcacaaa agcggeccca gectgecctg ctgacgetat cctaaatgea tttgtaacag 15480
cttceggtat attttttaca tettgaactt ctacactgta ttitgtaatc ggectggaata 15540
gecgeegeatt atccaaagat tgatgtgtcc gttttaaacg atctgceacgg atcacgitte 15600
cagcaagcge aacgacaggg tctccttcag tgttcgetgt cagcaggect gttgecaagt 15660
tagaggcacc cggtcctgat gtgactaaca cgactccegg ttttccagit aaacggecga 15720
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ctgettggge catgaatget gegttttgtt cgtgecggge aacgataatt tcaggtcctt 15780
tatcttgtaa agcgtcaaat accgcatcaa tttttgcacc tggaatgeca aatacatgtg 15840
tgacaccttg ctccactaag caatcaacaa caagctcege ccctetgttt ticacaaggg 15900
atttttgttc ttttgttget tttgtcaaca tcctcagega tgattgattg attgattgta 15960
cagtttgttt ttcttaatat ctatttcgat gacttctata tgatattgca ctaacaagaa 16020
gatattataa tgcaattgat acaagacaag gagttatttg cttctctttt atatgattct 16080
gacaatccat attgegttgg tagtcttttt tgectggaacg gttcagegga aaagacgeat 16140
cgetettttt gettctagaa gaaatgecag caaaagaatc tettgacagt gactgacage 16200
aaaaatgtct ttttctaact agtaacaagg ctaagatatc agcctgaaat aaagggtggt 16260
gaagtaataa ttaaatcatc cgtataaacc tatacacata tatgaggaaa aataatacaa 16320
aagtgtttta aatacagata catacatgaa catatgcacg tatagcgccc aaatgtcggt 16380
aatggga 16387
210> 208 -
211> 11871
<212> DNA
213> ANIF3
220>
223> MIERJFRL
<400> 208
tceccattace gacatttggg cgectatacgt geatatgttc atgtatgtat ctgtatttaa 60
aacactittg tattattttt cctcatatat gtgtataggt ttatacggat gatttaatta 120
ttacttcacc accctttatt tcaggctgat atcttagect tgttactagt tagaaaaaga 180
catttttget gtcagtcact gtcaagagat tctittgetg geatttette tagaagcaaa 240
aagagcegatg cgtcttttee getgaaccgt tccagcaaaa aagactacca acgcaatatg 300
gattgtcaga atcatataaa agagaagcaa ataactcctt gtettgtate aattgcatta 360
taatatctte ttgttagtge aatatcatat agaagtcatc gaaatagata ttaagaaaaa 420
caaactgtac aatcaatcaa tcaatcatcg ctgaggatgt tgacaaaagc aacaaaagaa 480
caaaaatcce ttgtgaaaaa cagaggggeg gagettgttg ttgattgett agtggagcaa 540
ggtgtcacac atgtatttgg cattccaggt geaaaaattg atgcggtatt tgacgcttta 600
caagataaag gacctgaaat tatcgttgcc cggecacgaac aaaacgcagc attcatggece 660
caagcagtcg gecgtttaac tggaaaaccg ggagtegtgt tagtcacatc aggaccgggt 720
gcetetaact tggcaacagg cctgetgaca gcgaacactg aaggagaccc tgtcgitgeg 780
cttgctggaa acgtgatccg tgecagatcgt ttaaaacgga cacatcaate tttggataat 840
geggegetat tccagecgat tacaaaatac agtgtagaag ttcaagatgt aaaaaatata 900
ccggaagetg ttacaaatge atttaggata gegtcageag ggcaggetgg ggeegetttt 960
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gtgagctttc cgcaagatgt tgtgaatgaa gtcacaaata cgaaaaacgt gegtgetgtt 1020
gcagcgecaa aactcggtce tgcagecagat gatgeaatca gtgeggecat agcaaaaatce 1080
caaacagcaa aacttcctgt cgttttggtc ggcatgaaag gcggaagacce ggaagcaatt 1140
aaagcggttc gcaagectttt gaaaaaggtt cagcttccat ttgttgaaac atatcaagct 1200
geceggtacee tttctagaga tttagaggat caatatttig gecgtatcgg tttgtteege 1260
aaccageetg gegatttact gctagégcag gcagatgttg ttctgacgat cggctatgac 1320
ccgattgaat atgatccgaa attctggaat atcaatggag accggacaat tatccattta 1380
gacgagatta tcgctgacat tgatcatget taccagcctg atcttgaatt gatcggtgac 1440
attcegtcca cgatcaatca tatcgaacac gatgetgiga aagtggaatt tgcagagcgt 1500
gagcagaaaa tcctttctga tttaaaacaa tatatgcatg aaggtgagca ggtgeectgea 1560
gattggaaat cagacagagc gcaccctctt gaaatcgtta aagagttgeg taatgcagtc 1620
gatgatcatg ttacagtaac ttgcgatatc ggttcgeacg ccatttggat gtcacgttat 1680
ttccgeaget acgagecgtt aacattaatg atcagtaacg gtatgcaaac actcggegtt 1740
gegetteett gggcaatcgg cgettcattg gtgaaaccgg gagaaaaagl ggtttetgte 1800
tctggtgacg geggtttett attctcagea atggaattag agacageagt tcgactaaaa 1860
geaccaattg tacacattgt atggaacgac agcacatalg acatggttge attccagcaa 1920
ttgaaaaaat ataaccgtac atcigcggtc gatttcggaa atatcgatat cgtgaaatat 1980
geggaaaget tcggageaac tggetigecge gtagaatcac cagaccaget ggcagatgtt 2040
ctgegleang geatgaacge tgaaggtcct gtcatcatcg atgtceeggt tgactacagt 2100
galaacatta atttagcaag tgacaagctt ccgaaagaat tcggggaact catgaaaacg 2160
aaagctctet agttaattaa tcatgtaatt agttatgtca cgettacatt cacgecctec 2220
ccccacatec getctaaccg aaaaggaagg agttagacaa cctgaagtct aggtccctat 2280
ttattttttt atagttatgt tagtattaag aacgttattt atatttcaaa tttttctttt 2340
ttttctgtac agacgegtgt acgcatgtaa cattatactg aaaaccttge ttgagaaggt 2400
tttgggacge tcgaaggett taatttgegg geggecgeac ctggtaaaac ctctagtgga 2460
gtagtagatg taatcaatga agcggaagcc aaaagaccag agtagaggec tatagaagaa 2520
actgcgatac cttttgtgat ggctaaacaa acagacatct ttttatatgt ttttactict 2580
gtatatcgtg aagtagtaag tgataagcga atttggctaa gaacgttgta agtgaacaag 2640
ggacctcttt tgectttcaa aaaaggatta aatggagtta atcattgaga tttagtttte 2700
gttagattct gtatccctaa ataactccct tacccgacgg gaaggcacaa aagacttgaa 2760
taatagcaaa cggccagtag ccaagaccaa ataatactag agttaactga tggicttaaa 2820
caggcattac gtggtgaact ccaagaccaa tatacaaaat atcgataagt tattcttgec 2880
caccaattta aggagcctac atcaggacag tagtaccatt cctcagagaa gaggtataca 2940
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taacaagaaa atcgcgtgaa caccttatat aacttagccc gttattgage taaaaaacct 3000
tgcaaaattt cctatgaata agaatacttc agacgtgata aaaatttact ttctaactct 3060
tctcacgetg ccecctatctg ttcttcecget ctaccgtgag aaataaagca tcgagtacgg 3120
cagttcgetg tcactgaact aaaacaataa ggctagttcg aatgatgaac ttgettgetg 3180
tcaaacttct gagttgecge tgatgtgaca ctgtgacaat aaattcaaac cggttatage 3240
ggtcteetee ggtaccggtt ctgecaccte caatagaget cagtaggagt cagaacctet 3300
geggtggetg tcagtgacte atccgegttt cgtaagttgt gegegtgeac atttcgeeeg 3360
ttccegeteca tecttgeagea ggeggaaatt ttcatcacge tgtaggacge aaaaaaaaaa 3420
taattaatcg tacaagaatc ttggaaaaaa aatigaaaaa ttttgtataa aagggatgac 3480
ctaacttgac tcaatggctt ttacacccag tattttccct ttccttgtit gttacaatta 3540
tagaagcaag acaaaaacat atagacaacc tattcctagg agttatattt ttttacccta 3600
ccagcaatat aagtaaaaaa ctgtttaaac agtatgttga agcaaatcaa cttcggtggtl 3660
actgttgaaa ccgtctacga aagagctgac tggccaagag aaaagttgtt ggactacttc 3720
aagaacgaca cttttgettt gatcggttac ggttcccaag gttacggtca aggtttgaac 3780
ttgagagaca acggtttgaa cgttatcatt ggtgtccgta aagatggtge ttctiggaag 3840
getgecateg aagacggttg ggttccagge aagaacttgt tcactgttga agatgetate 3900
aagagaggta gttacgttat gaacttgttg tccgatgecg cicaatcaga aacctggect 3960
gctatcaage cattgttgad caagggtaag actttgtact tctcccacgg tttctcecca 4020
gtcttcaagg acttgactca cgttgaacca ccaaaggact tagatgttat cttggtiget 4080
ccaaagggtt ccggtagaac tgtcagatct ttgttcaagg aaggtcgtgg tattaactct 4140
tcttacgeceg tctggaacga tgtcaccggt aaggctcacg aaaaggecca agetitggee 4200
gttgccattg gttccggtta cgtttaccaa accactttcg aaagagaagt caactctgac 4260
ttgtacggtg aaagaggttg tttaatgggt ggtatccacg gtatgitctt ggetcaatac 4320
gacgtcttga gagaaaacgg tcactcccca tctgaagctt tcaacgaaac cgtcgaagaa 4380
gotacccaat ctctatacce attgatcggt aagtacggta tggattacat gtacgatget 4440
tgttccacca ccgecagaag aggtgetttg gactggtace caatcttcaa gaatgctttg 4500
aagcctgttt tccaagactt gtacgaatct accaagaacg gtaccgaaac caagagatct 4560
ttggaattca actctcaacc tgactacaga gaaaagctag aaaaggaatt agacaccatc 4620
agaaacatgg aaatctggaa ggttggtaag gaagtcagaa agttgagacc agaaaaccaa 4680
taaggccetg caggectatc aagtgetgga aactttttct cttggaattt ttgcaacatc 4740
aagtcatagt caattgaatt gacccaattt cacatttaag attttttttt tttcatccga 4800
catacatctg tacactagga agccctgttt ttctgaagca gcttcaaata tatatatttt 4860
ttacatattt attatgattc aatgaacaat ctaattaaat cgaaaacaag aaccgaaacg 4920
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cgaataaata atttatttag atggtgacaa gtgtataagt cctcatcggg acagctacga 4980
tttctetttc ggttttgget gagectactgg ttgetgtgac geageggeat tagegeggeg 5040
ttatgagcta ccctcgtgge ctgaaagatg gegggaataa agcggaacta aaaattactg 5100
actgagccat attgaggtca atttgtcaac tcgtcaagtc acgtttggtg gacggecect 5160
ttccaacgaa tcgtatatac taacatgege gegettccta tatacacata tacatatata 5220
tatatatata tatgtgtgeg tgtatgtgta cacctgtatt taatttcctt actcgegggt 5280
ttttettttt tctcaattct tggettecte tttctcgage ggaccggate ctcegeggtg 5340
ccggeagate tatttaaatg gegegecgac gtcaggtgge acttiteggg gaaatgtgeg 5400
cggaacccct atttgtitat ttttctaaat acattcaaat atgtatccge tcatgagaca 5460
ataaccctga taaatgcttc aataatattg aaaaaggaag agtatgagta ttcaacattt 9520
cegtgtegee cttattceet tttttgegge attttgectt cetgtitttg ctcacccaga 5580
aacgetggtg aaagtaaaag atgctgaaga tcagtigggt geacgagtgg gitacatcga 5640
actggatctc aacageggta agatccttga gagttitcge cccgaagaac gttttccaat 5700
gatgagcact tttaaagttc tgctatgtgg cgeggtatta tcccgtattg acgecgggea 5760
agagcaactc ggtcgecgea tacactattc tcagaatgac ttggttgagtl actcaccagt 5820
cacagaaaag catcttacgg atggcatgac agtaagagaa ttatgcagtg ctgccataac 5880
catgagtgat aacactgcgg ccaacttact tctgacaacg atcggaggac cgaaggagct 5940
aaccgetttt ttgcacaaca tgggggatca tgtaactcge cttgatcgtt gggaaccgga 6000
gelgaatgaa gecataccaa acgacgageg tgacaccacg atgectgtag caatggcaac 6060
aacgttgege aaactattaa ctggegaact acttactcta gettccegge aacaattaat 6120
agactggatg gaggeggata aagttgcagg accacttctg cgeteggeee ttecggcteg 6180
ctggtttatt getgataaat ctggagecgg tgagegtggg tctcgeggta teattgeage 6240
actggggeca gatggtaage cctecegtat cgtagttatce tacacgacgg ggagtcaggce 6300
aactatggat gaacgaaata gacagatcgc tgagataggt gectcactga ttaageattg 6360
gtaactgtca gaccaagttt actcatatat actttagatt gatttaaaac ttcattttta 6420
atttaaaagg atctaggtga agatcctttt tgataatctc atgaccaaaa tcccttaacg 6480
tgagttttcg ttccactgag cgtcagaccc cgtagaaaag atcaaaggat cttcttgaga 6540
teccttttttt ctgegegtaa tctgetgett gecaaacaaaa aaaccaccge taccagcggt 6600
ggtttgtttg ccggatcaag agctaccaac tctttticeg aaggtaactg gcttcagcag 6660
agcgeagata ccaaatactg ttettctagt gtageecgtag ttaggecace acttcaagaa 6720
ctetgtagea ccgectacat acctegetet getaatcctg ttaccagtgg ctgetgeeag 6780
tggegataag tcgtgtetta ccgggttgga ctcaagacga tagttaccgg ataaggcgcea 6840
geggteggge tgaacgggge gttcgtgeac acageccage ttggagegaa cgacclacac 6900
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cgaactgaga tacctacagc gtgagctatg agaaagcgcc acgettcccg aagggagaaa 6960
ggcggacagg tatccggtaa gecggecagggt cggaacagga gagegcacga gggagettee 7020
agggggaaac gcctggtate tttatagtce tgtegggttt cgecacctet gacttgageg 7080
tegatttttg tgatgetegt caggggggeg gagectatgg aaaaacgeca geaacgegge 7140
ctttttacgg ttcectggeet tttgetggee ttttgetcac atgticttte ctgegttate 7200
ccetgattet gtggataace gtattaccge ctttgagtga getgataccg ctcgecgeag 7260
ccgaacgacc gagegeageg agtcagtgag cgaggaageg gaagagegee caatacgceaa 7320
accgeetete ccegegegtt ggecgattca ttaatgecage tggecacgaca ggtttcecega 7380
ctggaaagecg ggcagtgage gcaacgcaat taatgtgagt tagctcactc attaggcacc 7440
ccaggcttta cactttatge ttccggeteg tatgttgtgt ggaattgtga geggataaca 7500
atttcacaca ggaaacagct atgaccatga ttacgecaag ctttttcttt ccaatttttt 7560
ttttttcgtc attataaaaa tcattacgac cgagattccc gggtaataac tgatataatt 7620
aaattgaagc tctaatttgt gagtttagta tacatgcatt tacttataat acagtttttt 7680
agttttgetg geegeatctt ctcaaatatg cttcccagee tgeltttctg taacgttcac 7740
cctetacctt agecatccett cccttigeaa atagtcctct tccaacaata ataatgtcag 7800
atcctgtaga gaccacatca tccacggttc tatactgttg acccaatgeg tctcecttgt 7860
catctaaacc cacaccgggt gtcataatca accaatcgta accttcatct cttccaccea 7920
tgtctctttg agcaataaag ccgataacaa aatctttgtc getcttcgea atgtcaacag 7980
tacccttagt atattctcca gtagataggg agcccttgea tgacaattct getaacatca 8040
aaaggectet aggttecttt gttacttett ctgecgectg cttcaaaccg ctaacaatac 8100
ctgggeccac cacaccgtgt geattcgtaa tgtctgecea ttctgeratt ctgtatacac 8160
ccgeagagta ctgeaatttg actgtattac caafgtcage aaattttctg tcttcgaaga 8220
gtaaaaaatt gtacttggeg gataatgcct ttagcggett aactgtgece tccatggaaa 8280
aatcagtcaa gatatccaca tgtgttttta gtaaacaaat tttgggacct aatgcttcaa 8340
ctaactccag taattcettg gtggtacgaa catccaatga agcacacaag tttgtttget 8400
tttcgtgecat gatattaaat agcttggecag caacaggact aggatgagta gcagcacgtt 8460
ccttatatgt agctttcgac atgatttatc ttegtttecct geaggttttt gttcigtgea 8520
gttgggttaa gaatactggg caatttcatg tttcttcaac actacatatg cgtatatata 8580
ccaatctaag tctgtgetee ttccttegtt cttectictg ttecggagatt accgaatcaa 8640
aaaaatttca aggaaaccga aatcaaaaaa aagaataaaa aaaaaatgat gaatigaaaa 8700
gettgeatge ctgecaggteg actctagtat actccgteta ctgtacgata cacttceget 8760
caggtccttg tcctttaacg aggecttace actcttttgt tactctattg atccagetea 8820
gcaaaggeag tgtgatctaa gattctatct tcgegatlgta gtaaaactag ctagaccgag 8880
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aaagagacta gaaatgcaaa aggcacttct acaatggctg ccatcattat tatccgatgt 8940
gacgctgeat tttttttttt tttttttttt ttttititet tttttttttt tetttttttt 9000
tgtacaaata tcataaaaaa agagaatctt tttaagcaag gattttctta acttcttcgg 9060
cgacagcatc accgacttcg gtggtactgt tggaaccacc taaatcacca gttctgatac 9120
ctgecatccaa aaccttttta actgecatctt caatggettt accttcttca ggecaagttca 9180
atgacaattt caacatcatt gcagcagaca agatagtggc gatagggttg accttattct 9240
ttggecaaatc tggageggaa ccatggecatg gttcgtacaa accaaatgeg gtgttettgt 9300
ctggeaaaga ggccaaggac geagatggea acaaacccaa ggagectggg ataacggagg 9360
cttcatcgga gatgatatca ccaaacatgt tgctggtgat tataatacca tttaggtggg 9420
ttgggttctt aactaggatc atggcggecag aatcaatcaa ttgatgttga actttcaatg 9480
tagggaattc gttettgatg gtttcctecca cagtttitct ccataatett gaagaggcca 9540
aaacattagc tttatccaag gaccaaatag gcaatggtgg ctcatgttgt agggccatga 9600
aageggecat tcttgtgatt ctttgecactt ctggaacggt gtattgttca ctatcccaag 9660
cgacaccatc accatcgtct tcctttcectet taccaaagta aatacctcce actaattctce 9720
taacaacaac gaagtcagta cctttagcaa attgtggett gattggagat aagtctaaaa 9780
gagagtcgga tgcaaagtta catggtctta agttggegta caattgaagt tctitacgga 9840
tttttagtaa accttgttca ggtctaacac taccggtacc ccatttagga ccacccacag 9900
cacctaacaa aacggcatca gccttcttgg aggcttccag cgectcatct ggaagtggaa 9960
cacctgtage atcgatagca gcaccaccaa ttaaatgatt ttcgaaatcg aacttgacat 10020
tggaacgaac atcagaaata gctttaagaa ccttaatgge ttcggetgtg atttctigac 10080
caacgtggtc acctggcaaa acgacgatct tcttagggge agacattaca atggtatatce 10140
cttgaaatat atataaaaaa aaaaaaaaaa aaaaaaaaaa aaaatgcagc ttctcaatga 10200
tattcgaata cgetttgagg agatacagcc taatatccga caaactgttt tacagattta 10260
cgatcgtact tgttacccat cattgaattt tgaacatccg aacctgggag ttticcctga 10320
aacagatagt atatttgaac ctgtataata atatatagtc tagcgcttta cggaagacaa 10380
tgtatgtatt tcggttcctg gagaaactat tgcatctatt gcataggtaa tcttgcacgt 10440
cgecatcccecg gttcatttic tgegtttecca tcttgeactt caatagecata tctttgttaa 10500
cgaagcatct gtgecttcatt ttgtagaaca aaaatgcaac gcgagagege taatttttca 10560
aacaaagaat ctgagctgca tttttacaga acagaaatgc aacgcgaaag cgctatttta 10620
ccaacgaaga atctgtgett catttttgta aaacaaaaat gcaacgcgag agcgctaatt 10680
tttcaaacaa agaatctgag ctgcattttt acagaacaga aatgcaacgc gagagcgcta 10740
ttttaccaac aaagaatcta tacttctttt ttgttctaca aaaatgcatc ccgagagcge 10800
tatttttcta acaaagcatc ttagattact ttttttctcc tttgtgeget ctataatgea 10860
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gtctcttgat aactttttge actgtaggtc cgttaaggit agaagaagge tactttggtg 10920
tctattttet cttccataaa aaaagcctga ctccacttcc cgegtttact gattactage 10980
gaagctgegg gtgeattttt tcaagataaa ggcatccceg attatattct ataccgatgt 11040
ggattgegea tactttgtga acagaaagtg atagecgttga tgattcttca ttggtcagaa 11100
aattatgaac ggtttcttct attttgtctc tatatactac gtataggaaa tgtttacatt 11160
ttcgtattgt tttcgattca ctctatgaat agttcttact acaatttitt tgtctaaaga 11220
gtaatactag agataaacat aaaaaatgta gaggicgagt ttagatgcaa gttcaaggag 11280
cgaaaggtgg atgggtaggt tatataggga tatagcacag agatatatag caaagagata 11340
cttttgagca atgtttgtgeg aagecggtatt cgcaatattt tagtagetcg ttacagtccg 11400
gtgegttttt ggttttttga aagtgcgtct tcagageget tttggttttc aaaagegetc 11460
tgaagttcet atactttcta gagaatagga acttcggaat aggaacttca aagegttice 11520
gaaaacgagce gettccgaaa atgcaacgeg agetgegeac atacagetca ctgttcacgt 11580
cgcacctata tctgegtgtt gectgtatat atatatacat gagaagaacg geatagtgeg 11640
tgtttatget taaatgegta cttatatgeg tctatttatg taggatgaaa ggtagtctag 11700
tacctcetgt gatattatce cattccatge ggggtategt atgettectt cagecactace 11760
ctttagetgt tctatatget gecactectc aattggatta gtctcatect tcaatgetat 11820
catttccttt gatattggat catatgcata gtaccgagaa actagaggat c 11871
210> 209
11> 37
<212> DNA
213> ANTLFF|
220>
<223> 5|
<400> 209
gcagtttaaa cagtatgttg aagcaaatca acttcgg 37
<210> 210
<211> 40
<212> DNA
213> ANTJFE5)
220>
223> 5|9
<400> 210
gataggeetg cagggecatt attggttttc tggtctcaac 40

[0217]

<2107
21y
212>
213>

211
DNA

<220>
223>

13114
ANIF3

FREE SR A

255



CN 102666866 A }?’l— ﬁlj %‘% 217/236 11

400> 211
tcgegegttt cggtgatgac ggtgaaaacc tctgacacat gcagctcccg gagacggtca 60
cagcttgtcet gtaagcggat geegggagea gacaagceccg tcagggegeg tcagegggtg 120
ttggegggtg tcggggetgg cttaactatg cggecatcaga gecagattgta ctgagagtge 180
accataaatt cccgttttaa gagcttggtg agcgctagga gtcactgeca ggtatcgttt 240
gaacacggca ttagtcaggg aagtcataac acagtccttt cccgecaattt tcttttteta 300
ttactcttgg cctectctag 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

~matgaaacca agattcagat tgcgatctct ttaaagggtg gtcccctage gatagageac 600
tcgatcttce cagaaaaaga ggcagaagca gtageagaac aggccacaca atcgcaagtg 660
attaacgtcc acacaggtat agggtttctg gaccatatga tacatgctct ggccaagcat 720
tccggetggt cgetaatcgt tgagtgecatt ggtgacttac acatagacga ccatcacacc 780
actgaagact gcgggattge tctecggtcaa gettttaaag aggecctagg ggeegtgegt 840
ggagtaaaaa ggtttggatc aggatttgcg cctitggatg aggcactttc cagagcggtg 900
gtagatcttt cgaacaggcc gtacgcagtt gtcgaacttg gtttgcaaag ggagaaagta 960
ggagatctct cttgegagat gatccecgeat tttctigaaa getttgecaga ggetageaga 1020
attaccctec acgttgattg tctgecgagge aagaatgatc atcaccgtag tgagagtgeg 1080
ttcaaggete ttgeggttge cataagagaa gecacctege ccaatggtac caacgatgtt 1140
cccteccacca aaggtgttcet tatgtagtga caccgattat ttaaagetge agcatacgat 1200
atatatacat gtgtatatat gtatacctat gaatgtcagt aagtatgtat acgaacagta 1260
tgatactgaa gatgacaagg taatgcatca ttctatacgt gtcattctga acgaggcgceg 1320
ctttectttt ttectttttge tttttetttt tttttctctt gaactcgacg gatctatgeg 1380
gtgtgaaata ccgcacagat gegtaaggag aaaataccge atcaggaaat tgtaagegtt 1440
aatattttgt taaaattcgc gttaaatttt tgttaaatca gctcattttt taaccaatag 1500
gecgaaateg geaasatcce ttataaatca aaagaataga ccgagatagg gttgagtgtt 1560
gttccagttt ggaacaagag tccactatta aagaacgtgg actccaacgt caaagggcga 1620
aaaaccgtct atcagggega tggcccacta cgtggecgge ttcacatacg ttgcatacgt 1680
cgatatagat aataatgata atgacagcag gattatcgta atacgtaata gctgaaaatc 1740
tcaaaaatgt gtgggtcatt acgtaaataa tgataggaat gggattcttc tatttttcct 1800
ttttccattc tagcageccgt cgggaaaacg tggeatcctc tctttcggge tcaatiggag 1860
tcacgetgee gtgageatce tectettteca tatctaacaa ctgagcacgt aaccaatgga 1920
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aaagcatgag cttagcgttg ctccaaaaaa gtattggatg gttaatacca tttgtetgtt 1980
ctcttectgac tttgactcct caaaaaaaaa aatctacaat caacagatcg cttcaattac 2040
geceetcacaa aaactttttt cettettectt cgeccacgtt aaattttate cctcatgttg 2100
tctaacggat ttctgcactt gatttattat aaaaagacaa agacataata cttctctatc 2160
aatttcagtt attgttcttc cttgegttat tcttctgtte ttectttttet titgtcatat 2220
ataaccataa ccaagtaata catattcaaa cacgtgagta tgactgacaa aaaaactctt 2280
aaagacttaa gaaatcgtag ttctgtttac gattcaatgg ttaaatcacc taatcgtget 2340
atgttgegtg caactggtat gcaagatgaa gactttgaaa aacctatcgt cggtgtcatt 2400
tcaacttggg ctgaaaacac accttgtaat atccacttac atgactttgg taaactagcc 2460
aaagtcggtg ttaaggaagc tggtgettgg ccagttcagt tcggaacaat cacggtttet 2520
gatggaatcg ccatgggaac ccaaggaatg cgttteteccet tgacatetcg tgatattatt 2680
gcagattcta ttgaagcage catgggaggt cataatgegg atgettttgt agecattgge 2640
ggligtgata aaaacatgcc cggttctgtt atcgetatgg ctaacatgga tatcccagcec 2700
atttttgett acggcggaac aattgecacct ggtaatttag acggcaaaga tatcgattta 2760
gtctetgtet ttgaaggtgt cggecattgg aaccacggeg atatgaccaa agaagaagtt 2820
anagctttgg aatgtaatge ttgtccecggt cctggagget geggtggtat gtatactget 2880
aacacaatgg cgacagctat tgaagttttg ggacttagec ttccgggtic atcttctcac 2940
ccggetgaat ccgcagaaaa gaaagcagat attgaagaag ctggtcgege tgttgtcaaa 3000
atgctcgaaa tgggettaaa accttetgac attttaacge gtgaagettit tgaagatget 3060
attactgtaa ctatggctct gggaggttca accaactcaa cccttcacct cttagetatt 3120
geecatgetg ctaalgtgga attgacactt gatgatttca atactttcca agaaaaagtt 3180
cctcatttgg ctgatttgaa accttctggt caatatgtat tccaagacct ttacaaggtc 3240
ggaggggtac cagcagttat gaaatatctc cttaaaaatg gecttccttca tggtgaccgt 3300
atcacttgta ctggcaaaac agicgctgaa aatttgaagg cttttgatga tttaacacct 3360
ggtcaaaagg ttattatgec gctlgaaaat cctaaacgtg aagatggtcc getcattatt 3420
ctccatggta acttggetcc agacggtgee gttgecaaag titctggtgt aaaagtgegt 3480
cgtcatgtcg gtectgctaa ggtetttaat tctgaagaag aagecattga agetgtettg 3540
aatgatgata ttgttgatgg tgatgttgtt gtcgtacgtt ttgtaggacc aaagggeggt 3600
cctggtatge ctgaaatget ttcectttca tcaatgattg ttggtaaagg geaaggtgaa 3660
aaagttgccc ttctgacaga tggecgette tcaggtggta cttatggtet tgtegtgggt 3720
catatcgete ctgaagcaca agatggeggt ccaatcgect acctgcaaac aggagacata 3780
gtcactattg accaagacac taaggaatta cactttgata tctccgatga agagttaaaa 3840
catcgtcaag agaccattga attgccaccg ctctattcac geggtatcct tggtaaatat 3900

[0219]



CN 102666866 A

F

¢l

=

219/236 1

[0220]

gctcacatceg
actggcaaaa
tgatatagtt
tatttattta
aggaaataat
cttttgtcat
tttcaaagtc
tccactagtt
ataaaataca

gaaatgggga

agegacctea

taagaatttt
tataacttat
caaaaagtta
attttctcga
aagtcggcaa
ttccatgtac
ggaacaccta
atagtatcaa
gtaaggactt
accteccttag
cctgecagett
caagtcgaac
ccgecacccta
atctegteca
tteeetetge
tcatttttaa
ggagtgaaca
gattcaacga
ccactcacca
tcgtgtgett
cacaaaactg

ttgtaatatg

tttcgtetge
aatgttgtce
ttttaatgag
tattattggt
gatttctaaa
gcactatttt
atcctaatcg
ctagagcggc
caccgagatt
gcgatttgea
tgctatacet
cgttttaaaa
ttaataataa
aaattgtacg
atggcaatac
caagttttgg
gaccgcttag
cgatcacact
gacggcctat
cttgtattgg
cttttgcaaa
tacaccccat
cctgtgtaac
tcaagcaaac
ccactgtgta
atgtaaatct
ggcagaaatt
gtgggatcac
ttcecggeage
catggtcgte
ttggtggege
ccgetttaca

tgtgtttgtt

ttctagggga gccgtaacag acttttggaa

tggttgetgt
tattgaatct
cggetetttt
attttacaac
actcacgctt
atctatcgtt
cgctctagaa
catcaactca
ggcatttget
gagaaagras
cctaagagtc
aaatcataaa
aatagattca
atgtgtaatt
aacactatcc
caapagcata
gactccatat
aacttcaaaa
tttcttataa
tttgtectta
aataacgctt
ctttgcaact
tttttccagt
ttgggaaaat
gcttgtacca
accctcagga
tttatcacca
ctcgtgtece
ggatctacag
tacttctact
cttaataact

tggattatta

ggttaagegg
gtitagaaat
cttctgaagg
gtaagatatt
gaaattaacg
tttgatagct
ctagtaccac
ttgctggagt
cggecatgecg
cctgacctac
actttaaaat
tcataagaaa
ccacttctta
aaaggatcaa
ttgctcttaa
ggattcatcg
geectettgac
gagaaatcaa
tcttgagggt
ttgatgtcta
agtcctacte
ttaactgegg
ggtgaagete
gtagaagtac
tcctgecatag
tgtttgcaga
ggacgaacag
gcgattactg
attccggtgg
tcttetatge
ttaccggetg

agaagaataa
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ccgegttaat
aatggaatat
tcaatgacaa
tttacaaaag
gcecagtccac
cattttggag
aggtgttgte
tagcatatct
gtagaggtgt
aggaaagagt
ttgtatacac
ttcgettact
acaaatcaaa
gagcaaactt
aaccgccaaa
acaaattttg
agcaggacaa
ctccaccgtt
taacacatte
cacctataat
ctecctaaacc
aaccgtaacc
catcgatttt
caaggaaatg
tacctctagg
ctctacactt
tggtaacacc
gcaaaggagt
caaccatctt
taaacggctt
ttgacatcct

ttacaaaaaa

gcctgaagaa
tcaaattaat
tatttttatt
aatgatatga
cctagctcat
tgcggagtca
ttcgecgagga
ctctgaggac
acaattgggt
ggtcaataag
tactcaagaa
ttattttttt
cttaattaat
cccttecattg
cttcgccata
tatagctcce
tgaatcagga
cgcagttacc
tgacatttca
agtagcccceg
cctegetgeg
gaatactgca
ggtggaaaat
agcgacagat
gtgtataggt
catagacaaa
accacattga
ttcacctatg
aactagagtg
gattctaacc
tttctecttce
cagctagcta

aattacaaag

3960
4020
4080
4140
4200
4260
4320
4380
4440

4500
4560
4620

4680

4740
4800
4860
4920
4980

5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700

5760

5820
5880
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gaaggtaatt acaacagaat taagaaagga caagaaggag gaagagaatc agttcattat 5940
ttettctttg ttatataaca aacccaagta gegatttgge catacattaa aagttgagaa 6000
ccaccctcee tggecaacage cacaactcgt taccattgtt catcacgatc atgaaactcg 6060
ccgtcagetg aaatttcace tcagtggate tetettttta ttcttcatcg ttccactaac 6120
ctttttccat cagetggeag ggaacggaaa gtggaatcec atttagegag cttectettt 6180
tcttcaagaa aagacgaage ttgtgtgtgg gtgegegege tagtatcttt ccacattaag 6240
aaatatacca taaaggttac ttagacatca ctatggctat atatatatat atatatatat 6300
gtaacttagc accatcgege gtgecatcact gecatgtgtta accgaaaagt ttggcgaaca 6360
cttcaccgac acggtcattt agatctgteg tctgecattge acgtccctta gecttaaatce 6420
ctaggeggga geattctcgt gtaattgtge agectgegta geaactcaac atagcgtagt 6480
“ctacccagtt tttcaagggt ttatcgttag aagattetce ettttettee tgetecacaaa 6540
tcttaaagtc atacattgca cgactaaatg caagcgacgt cagggaaaga tatgagctat 6600
acagcggaat ttccatatca ctcagatttt gttatctaat tttttcctte ccacgtccgce 6660
gggaatctgt gtatattact gecatctagat atatgttatc ttatctigge gegtacattt 6720
aattttcaac grattctata agaaattgcg ggagtttiit tcatgtagat gatactgact 6780
gcacgcaaat ataggecatga tttataggca tgatttgatg gctgtaccga taggaacgct 6840
aagagtaact tcagaatcgt tatcctggeg gaaaaaattc atttgtaaac tttaaaaaaa 6900
aaagccaata tccccaaaat tattaagage gectccatta ttaactaaaa tttcactcag 6960
catccacaat gtatcaggta tctactacag atattacatg tggcgaaaaa gacaagaaca 7020
atgcaatage gcatcaagaa aaaacacaaa gcetttcaatc aatgaatcga aaatgtcatt 7080
aaaatagtat ataaattgaa actaagtcat aaagctataa aaagaaaatt tatttaaatg 7140
caagatttaa agtaaattca cggccctgea ggectcaget cttgttttgt tctgeaaata 7200
acttacccat ctttttcaaa actttaggtg caccctcctt tgctagaata agttctatce 7260
aatacatcct atttggatct gcttgagett ctttcatcac ggatacgaat tcattttetg 7320
ttctcacaat tttggacaca actctgictt ccgttgeece gaaactttct ggeagttttg 7380
agtaattcca cataggaatg tcattataac tctggttcgg accatgaatt tccctctcaa 7440
ccgtgtaace atcgttatta atgataaage agattgggtt tatcttctct ctaatggeta 7500
gtcctaattc ttggacagtc agttgecaatg atccatctcc gataaacaat aaatgtctag 7560
attctttatc tgcaatttgg ctgectagag ctgeggggaa agtgtatect atagatccce 7620
acaagggttg accaataaaa tgtgatttcg atitcagaaa tatagatgag gcaccgaaga 7680
aagaagtgcc ttgttcagec acgatcgtet cattactttg ggtcaaattt tcgacagctt 7740
gccacagtet atcttgtgac aacagegegt tagaaggtac aaaatcttct tgcttittat 7800
ctatgtactt gcctttatat tcaatttcgg acaagtcaag aagagatgat atcagggatt 7860
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cgaagtcgaa attttggatt ctttcgttga aaattitacc ttcatcgata ttcaaggaaa 7920
tcattttatt ttcattaaga tggtgagtaa atgcacccgt actagaatcg gtaagcttta 7980
cacccaacat aagaataaaa tcagcagatt ccacaaattc cttcaagttt ggctctgaca 8040
gagtaccgtt gtaaatcccc aaaaatgagg gcaatgettc atcaacagat gatttaccaa 8100
agttcaaagt agtaataggt aacttagtct ttgaaataaa ctgagtaaca gtcttctcta 8160
ggcecgaacga tataatttca tggectgtga ttacaattgg tttcttggea ttcttcagac 8220
tttcctgtat tttgttcaga atctcttgat cagatgtatt cgacgtggaa ttttcettct 8280
taagaggcaa ggatggtttt tcagccttag cggcagetac atctacaggt aaattgatgt 8340
aaaccggctt tcttteccttt agtaaggcag acaacactct atcaatttca acagttgeat 8400
tctcggetgt caataaagtc ctggeageag taaccggttc gtgeatcttc ataaagtget 8460
tgaaatcacc atcagccaace gtatggigaa caaacttacc ttegttetge actttegagg 8520 -
taggagatcc cacgatctca acaacaggeca ggttctcage ataggagecce getaagecat 8580
taactgcgga taattcgcca acaccaaatg tagtcaagaa tgccgeagee tttttegtte 8640
ttgegtacce gtcggecata taggaggeat ttaactcatt agecatttcce acccatttca 8700
tatctttgtg tgaaataatt tgatctagaa attgcaaatt gtagtcacct gglactccga 8760
atatttcttc tatacctaat tcgtgtaatc tgtccaacag atagicacct actgtataca 8820
tgtttaaact ttgtttacta gtttatgtgt gtttattcga aactaagttc ttggtgtttt 8880
aaaactaaaa aaaagactaa ctataaaagt agaatttaag aagtttaaga aatagattta 8940
cagaattaca atcaatacct accgtcttta tatacttatt agtcaagtag gggaataatt 9000
tcagggaact ggtttcaacc ttttttttca getttttcca aatcagagag agcagaaggt 9060
aatagaaggt gtaagaaaat gagatagata catgcgtggg tcaattgect tgtgtcatca 9120
tttactccag gcaggttgea tcactccatt gaggttgtge ccgttttttg cctgtttgtg 9180
ccectgttet ctgtagttge getaagagaa tggacctatg aactgatggt tggtgaagaa 9240
aacaatattt tggtgctggg attctttttt tttctggatg ccagcttaaa aagegggetce 9300
cattatattt agtggatgcc aggaataaac tgttcaccca gacacctacg atgttatata 9360
ttctgtgtaa cccgeceeet attttgggea tgtacgggtt acagcagaat taaaaggcta 9420
attttttgac taaataaagt taggaaaatc actactatta attatttacg tattctttga 9480
aatggcagta ttggagctcc agettttgtt ccctttagtg agggttaatt gegegettgg 9540
cgtaatcatg gtcatagctg tttcctgtgt gaaattgtta tccgetcaca attccacaca 9600
acatacgagc cggaagcata aagtgtaaag cctggggtge ctaatgagtig agctaactca 9660
cattaattge gttgcgetca ctgecegett tccagtcggg aaacctgteg tgecagetge 9720
attaatgaat cggccaacge geggggagag geggttigeg tattgggege tetteegett 9780
cctegetcac tgactcgetg cgeteggteg ttcggetgeg gegageggta tcagetcact 9840
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caaaggcggt aatacggtta tccacagaat caggggataa cgcaggaaag aacatgtgag 9900
caaaaggcca gcaaaaggec aggaaccgta aaaaggecge gttgetggeg tttitccata 9960
ggeteegeee ccctgacgag catcacaaaa atégacgctc aagtcagagg tggcgaaacc 10020
cgacaggact ataaagatac caggcgtttc cccctggaag ctccetegtg cgeteteetg 10080
ttccgaccet gecgettace ggatacctgt ccgectttet ccettcggga agegtggege 10140
tttctcatag ctcacgetgt aggtatctca gttcggtgta ggtégttcgc tccaagetgg 10200
getgtgtgea cgaaccccee gttcageeeg accgetgege cttatceggt aactatcgte 10260
ttgagtccaa cccggtaaga cacgacttat cgccactgge agcégccact ggtaacagga 10320
ttagcagagc gaggtatgta ggeggtgcta cagagtictt gaagtggtgg ccilaactacg 10380
gctacactag aagaacagta tttggtatct gegctctget gaagccagtt accttcggaa 10440
anagagttgg tagcteitga tccggeamac aaaccacege tggtageggt gattttittg -~ 10500
tttgcaagca gcagattacg cgcagaaaaa aaggatctca agaagatcct ttgatctttt 10560
ctacggggtc tgacgctcag tggaacgaaa actcacgtta agggattttg gtcatgagat 10620
tatcaaaaag gatcttcacc tagatccttt taaattaaaa atgaagtttt aaatcaatct 10680
asagtatata tgagtaaact tggtctgaca gttaccaatg cttaatcagt gaggcaccta 10740
tctcagegat ctgtctattt cgttcatcca tagttgeetg actccccgic gtgtagataa 10800
ctacgatacg ggagggctta ccatctggec ccagtgetge aatgataccg cgagacccac 10860
gctcaccgge tccagattta tcagcaataa accagccage cggaagggee gagegeagaa 10920
gtggteetge aactttatece geetccatce agtctattaa ttgttgecgg gaagetagag 10980
taagtagttc gccagttaat agtttgegea acgttgttge catigetaca ggeatcgtgg 11040
tgtcacgete gtcgtttggt atggettcat tcagctecgg ttcccaacga tcaaggegag 11100
ttacatgatc ccccatgttg tgcaaaaaag cggttagetc cttcggtect ccgategttg 11160
tcagaagtaa gttggccgea gtgttatcac tcatggttat ggcageactg cataattcte 11220
ttactgtcat gecatccgta agatgetttt ctgtgactgg tgagtactca accaagtcat 11280
tctgagaata gtgtatgegg cgaccgagtt getcttgece ggegtcaata cgggataata 11340
ccgegecaca tagcagaact ttaaaagtge tcatcattgg aaaacgtict tcggggegaa 11400
aactctcaag gatcttaccg ctgttgagat ccagitcgat gtaacccact cgtgcaccca 11460
actgatcttc agecatctttt actttcacca gegtttetgg gtgagcaaaa acaggaagge 11520
aaaatgccge aaaaaaggga ataagggega cacggaaatg ttgaatacte atactcttcc 11580
titttcaata ttattgaagc atttatcagg gttattgtct catgagcgga tacatattig 11640
aatgtattta gaaaaataaa caaatagggg ttccgegecac atttccccga aaagtgccac 11700
ctgaacgaag catctgtget tcattitgla gaacaaaaat gcaacgcgag agcgctaatt 11760
titcaaacaa agaatctgag ctgcattttt acagaacaga aatgcaacgc gaaagcgcta 11820
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ttttaccaac gaagaatctg tgcttcattt ttgtaaaaca aaaatgcaac gcgagagcegce 11880
taatttttca aacaaagaat ctgagctgca tttttacaga acagaaatgc aacgcgagag 11940
cgctatttta ccaacaaaga atctatactt cttttttgtt ctacaaaaat gcatcccgag 12000
agegetattt ttctaacaaa geatcttaga ttactttttt tctcctttgt gegetctata 12060
atgcagtctc ttgataactt tttgcactgt aggtccgtta aggttagaag aaggctactt 12120
tggtgtetat tttctcttcc ataaaaaaag cctgactcca cttccegegt ttactgatta 12180
ctagcgaage tgcgggtgea ttttttcaag ataaaggeat ccccgattat attctatacc 12240
gatgtggatt gcgecatactt tgtgaacaga aagtgatage gttgatgatt cttcattggt 12300
cagaaaatta tgaacggttt cttctatttt gictctatai actacgtata ggaaatgttt 12360
acattttcgt attgttttcg attcactcta tgaatagttc ttactacaat ttttttgtet 12420
aaagagtaat actagagata aascatasasa atgtagaggt cgagtttaga tgeaagttca 12480 - -
aggagcgaaa ggtggatggg taggttatat agggatatag cacagagata tatagcaaag 12540
agatactttt gagcaatgtt tgtggaagcg gtattcgcaa tattttagta getcgttaca 12600
gtccggtgeg tttttggttt tttgaaagtg cgtcttcaga gegettttgg ttticaaaag 12660
cgctectgaag ttcctatact ttctagagaa taggaacttc ggaataggaa cticaaagceg 12720
tttccgaaaa cgagegettc cgaaaatgca acgegagetg cgeacataca getcactgtt 12780
cacgtcgecac ctatatctge gtgttgectg tatatatata tacatgagaa gaacggcata 12840
gtgegtgttt atgettaaat gegtacttat atgegtctat ttatgtagga tgaaaggtag 12900
tctagtacct cctgtgatat tatcccattc catgeggggt atcgtatget tccttcagea 12960
ctacccttta getgttectat atgetgecac tcctcaattg gattagtctc atccttcaat 13020
gctatcattt cctttgatat tggatcatac taagaaacca ttattatcat gacattaacc 13080
tataaaaata ggcgtatcac gaggcccttt cgte 13114
210> 212
211> 4280
<212> DNA
213> ANIF3|
220>
923> WAk
400> 212
ggggatccte tagagtcgac ctgecaggeat gcaagettgg cgtaatcatg gtcatagctg 60
tttcctgtgt gaaattgtta tccgetcaca attccacaca acatacgage cggaagecata 120
aagtgtaaag cctggggtge ctaatgagtg agctaactca cattaattge gtigegetca 180
ctgeeecgett tccagtcggg aaacctgteg tgecagetge attaatgaat cggecaacge 240
gcggggagag geggtttgeg tattgggege tetteegett cctegeteac tgactcgetg 300
cgeteggteg tteggetgeg gegageggta tcagetcact caaaggeggt aatacggtta 360
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tccacagaat caggggataa cgcaggaaag aacatgtgag caaaaggcca gcaaaaggcce 420
aggaaccgta aaaaggccgce gttgctggeg ttttteccata ggetcegece cectgacgag 480
catcacaaaa atcgacgctc aagtcagagg tggcgaaacc cgacaggact ataaagatac 540
caggegtttc cccctggaag ctecetegtg cgetetectg ttecgaceet geegettace 600
ggatacctgt ccgeetttet cectteggga agegtggege tttctcatag ctcacgetgt 660
aggtatctca gttcggtgta ggtcegttcge tccaagetgg getgtgtgea cgaaccceece 720
gttcagceceg accgetgege cttatceggt aactatcgtce ttgagiccaa cccggtaaga 780
cacgacttat cgccactgge agcageccact ggtaacagga ttagcagage gaggtatgta 840
ggcggtgeta cagagttctt gaagtggtgg cctaactacg gctacactag aaggacagta 900
tttggtatct gegetetget gaagccagtt accttcggaa aaagagttgg tagctctiga 960
tceggcaasc saaccaccge tggtageggt ggtttitttg titgeaagea geagattaeg 1020
cgcagaaaaa aaggatctca agaagatcct ttgatctttt ctacggggte tgacgcetcag 1080
tggaacgaaa actcacgtta agggattttg gtcatgagat tatcaaaaag gatcttcacc 1140
tagatccttt taaattaaaa atgaagtttt aaatcaatct aaagtatata tgagtaaact 1200
tggtctgaca gttaccaatg cttaatcagt gaggcaccta tctcagegat ctgtctattt 1260
cgttcatcca tagttgectg actccecgte gtgtagataa ctacgatacg ggagggetta 1320
ccatctggec ccagtgetge aatgataccg cgagacccac gectcaccgge tccagattta 1380
tcagcaataa accagccagc cggaagggece gagegeagaa gtggtcctge aactttatce 1440
geetecatee agtctattaa ttgttgecgg gaagetagag taagtagttc gecagttaat 1500
agtttgegea acgttgttge cattgetaca ggeatcgtgg tgtcacgete gtegtitggt 1560
atggettcat tcagetccgg ttcccaacga tcaaggegag ttacatgatc ccccatgttg 1620
tgcaaaaaag cggttagetc ctteggtect ccgategttg tcagaagtaa gtiggecgea 1680
gtgttatcac tcatggttat ggcagcactg cataattctc ttactgtcat geccatccgta 1740
agatgetttt ctgtgactgg tgagtactca accaagtcat tctgagaata gtgtatgegg 1800
cgaccgagtt getcttgeee ggegtcaata cgggataata ccgegecaca tagcagaact 1860
ttaaaagtge tcatcattgg aaaacgttct tcggggcgaa aactctcaag gatcttaccg 1920
ctgttgagat ccagttcgat gtaacccact cgtgeaccca actgatcttc ageatctttt 1980
actttcacca gegtttectgg gtgagcaaaa acaggaaggc aaaatgccge aaaaaaggga 2040
ataagggega cacggaaatg ttgaatactc atactcttce 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 atgecagetcc cggagacggt cacagettgt 2340
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ctgtaagcgg atgccgggag cagacaagec cgtcagggeg cgtcageggg tgttggegses 2400
tgtcgggget ggcttaacta tgeggcatca gagecagattg tactgagagt gecaccatatg 2460
cggtgtgaaa taccgcacag atgcgtaagg agaaaatacc gcatcaggeg ccattcgeca 2520
ttcaggctge gecaactgttg ggaagggega tcggtgegge cctetteget attacgecag 2580
ctggegaaag ggggatgtge tgcaaggega ttaagttggg taacgccagg gttttcccag 2640
tcacgacgtt gtaaaacgac ggccagtgaa ttcgagctcg gtaccccegg ctctgagaca 2700
gtagtaggtt agtcatcget ctaccgacge gcaggaaaag aaagaagcat tgeggattac 2760
gtattctaat gttcagcccg cggaacgeca geaaatcacc acccatgege atgatactga 2820
gtcttgtaca cgetgggett ccagtgtact gagagtgecac cataccacag cttttcaatt 2880
caattcatca tttttttttt attctttttt ttgatttcgg tttctttgaa atttttttga 2940
ttepgtaatc tccgaacaga aggaagaacy aaggaaggag cacagacita gattggtata 3000
tatacgcata tgtagtgtig aagaaacatg aaattgccca gtattcttaa cccaactgea 3060
cagaacaaaa acctgcagga aacgaagata aatcatgicg aaagctacat ataaggaacg 3120
tgetgetact catcctagte ctgttgetge caagetattt aatatcatge acgaaaagcea 3180
aacaaacttg tgtgcttcat tggatgttcg taccaccaag gaattactgg agttagtiga 3240
agcattaggt cccaaaattt gtttactaaa aacacatgig gatatcttga ctgattttte 3300
catggaggge acagttaage cgctaaagge attatccgec aagtacaatt ttttactctt 3360
cgaagacaga aaatttgctg acattggtaa tacagtcaaa ttgcagtact ctgcgggtet 3420
atacagaata gcagaatggg cagacattac gaatgcacac ggtgtggtgg geccaggtat 3480
tgttagcggt ttgaagcagg cggcagaaga agtaacaaag gaacctagag gcettttgat 3540
gttagcagaa ttgtcatgeca agggetcect atctactgga gaatatacta agggtactgt 3600
tgacattgcg aagagcgaca aagattttgt tatcggettt attgetcaaa gagacatggg 3660
tggaagagat gaaggttacg attggttgat tatgacaccc ggtgtgggtt tagatgacaa 3720
gggagacgea ttgggtcaac agtatagaac cgtggatgat gtggtctcta caggatciga 3780
cattattatt gttggaagag gactatttgc aaagggaagg gatgctaagg tagagggtiga 3840
acgttacaga aaagcaggct gggaagcata tttgagaaga tgeggccage aaaactaaaa 3900
aactgtatta taagtaaatg catgtatact aaactcacaa attagagctt caatttaatt 3960
atatcagtta ttaccctatg cggtgtgaaa taccgcacag atgcgtaagg agaaaatacc 4020
gcatcaggaa attgtaaacg ttaatatttt gttaaaattc gegttaaatt tttgttaaat 4080
cagctcattt tttaaccaat aggccgaaat cggcaaaatc ttcagcccge ggaacgecag 4140
caaatcacca cccatgegea tgatactgag tcttgtacac getgggettc cagtgatgat 4200
acaacgagtt agccaaggtg agcacggatg tctaaattag aattacgttt taatatcttt 4260
ttttccatat ctagggetag 4280
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<210> 213
211> 30
<212> DNA
213> ANIF3

<220>
<223> B|¥)

400> 213
gcatgettge atttagtcgt geaatgtatg

210> 214
211> 54

<212> DNA
213> ANILF3

<220>
<223> Bl

<400> 214
gaacattaga atacgtaatc cgcaatgcac tagtaccaca ggtgttgtce tectg

<210> 215
211> 54

<212> DNA
213> ATFA

<220>
223> 3|4

<400> 215

cagaggacaa cacctgtggt actagtgcat tgcggattac gtattctaat gttc

210> 216
211> 28
<212> DNA
213> ANIFF5

220>
223> 5|9

<400> 216
caccttgget aactcgttgt atcatcac

210> 217
<211> 100
212> DNA
13> NIFFF)

220>
<223> 59

400> 217

ttttaagccg aatgagtgac agaaaaagcc cacaacttat caagtgatat tgaacaaagg

gcgaaacttc gecatgettge atttagtcgt geaatgtatg

<210> 218
211> 98
212> DNA

265

30

54

54

28

60
100
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[0228]

213> ANLF3

220>
223> 5|49

<400> 218

cccaattggt aaatattcaa caagagacgc gcagtacgta acatgcgaat tgcgtaattc

acggcgataa caccttgget aactcgttgt atcatcac

210> 219
Q11> 29

<212> DNA
213> ATFF3

220>
223> 5|9

<400> 219

caagageeea tgteccacac caaaggatyg

210> 220
211> 26
<212> DNA
Q213> ANLF3

<220>
223> 514

<400> 220
caccatcgeg cgtgecatcac tgcatg

210> 221
211> 28

<212> DNA
213> ANIFF%

€220
<223> B|W)

400> 221
tcggtttttg caatatgacc tgtgggee

210> 222
11> 22

<912> DNA
213> ANIF3

<220>
223> B|¥

400> 222
gagaagatgc ggccagcaaa ac

210> 223
211> 2745
<212> DNA
213> ANLFH

<220>

223> MEKIMEX-Z1EFABE

266

60
98

20

26

28

22
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[0229]

<400> 223
atgactgaca aaaaaactct

gttaaatcac ctaatcgtge
aaacctatcg tcggtgtcat
catgactttg gtaaactagc
ttcggaacaa tcacggtttc
ttgacatctc gtgatattat
gatgcttttg tagccattgg
gctaacatgg atatcccagce

gacggcaaag atatcgattt

gt-taaagetttyg gaatgtantg ottgtecegy:

tgcggtggta tgtatactge

cttccgggtt catcttctca
gctggtcgeg ctgttgtcaa
cgtgaagctt ttgaagatgce
acccttcacc tcttagctat
aatactttcc aagaaaaagt
ttccaagacc tttacaaggt
ggcttectte atggtgaccg
gcttttgatg atttaacacc
gaagatggtc cgctcattat
gtttctggtg taaaagtgcg
gaagccattg aagctgtctt
tttgtaggac caaagggcgg
gttggtaaag ggcaaggtga
acttatggtc ttgtcgtgge
tacctgcaaa caggagacat
atctccgatg aagagttaaa
cgeggtatece ttggtaaata
gacttttgga agcctgaaga
gcegegttaa ttcaaattaa
taatggaata ttatttttat

gtcaatgaca aaatgatatg

taaagactta agaaatcgta

tatgttgegt
ttcaacttgg
caaagtcggt
tgatggaatc
tgcagattct
cggttgtgat
catttttget

agtctctgte

taacacaatg
cccggetgaa
aatgctcgaa
tattactgta
tgccecatget
tcctecatttg
cggaggggta
tatcacttgt
tggtcaaaag
tctccatggt
tcgtecatgte
gaatgatgat
tcctggtatg
aaaagttgcec
tcatatcgcet
agtcactatt
acatcgtcaa
tgctcacate
aactggcaaa
ttgatatagt
ttatttattt

aaggaaataa

gcaactggta
gctgaaaaca
gttaaggaag
gccatgggaa
attgaagcag
aaaaacatgc
tacggcggaa

tttgaaggtg

gcgacagcta
tccgeagaaa
atgggcttaa
actatggctc
gctaatgtgg
gctgatttga
ccagcagtta
actggcaaaa
gttattatge
aacttggcete
ggtcctgeta
attgtigatg
cctgaaatge
cttctgacag
cctgaagcac
gaccaagaca
gagaccattg
gtttcgtetg
aaatgttgtc
tttttaatga
atattattgg

tgatttctaa

267

gttctgttta
tgcaagatga
caccttgtaa
ctggtgettg
cccaaggaat
ccatgggagg
ccggttetgt
caattgcacc

tcggecattg

ttgaagtttt
agaaagcaga
aaccttctga
tgggaggttc
aattgacact
aaccttctgg
tgaaatatct
cagtcgctga
cgcttgaaaa
cagacggtgce
aggtctttaa
gtgatgttgt
tttccettte
atggeccgett
aagatggcgg
ctaaggaatt
aattgccacc
cttctagggg
ctggttgetg
gtattgaatc
tcggetettt

aattttacaa

cgattcaatg
agactttgaa
tatccactta
gccagttcag
gegtttetee
tcataatgcg
tatcgctatg
tggtaattta

gaaccacggc

teetggagge

gggacttagc
tattgaagaa
cattttaacg
aaccaactca
tgatgattte
tcaatatgta
ccttaaaaat
aaatttgaag
tcctaaacgt
cgttgccaaa
ttctgaagaa
tgtcgtacgt
atcaatgatt
ctcaggtggt
tccaatcgcee
acactttgat
gctctattca
agccgtaaca
tggttaageg
tgtttagaaa
tcttctgaag

cgtaagatat

60
120
180
240
300
360
420
480
540

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860

1920
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ttttacaaaa gcctagctca tcttttgtca tgcactattt tactcacget tgaaattaac 1980
ggecagtcca ctgeggagte atttcaaagt catcctaatc gatctatcgt tittgatage 2040
tcattttgga gttcgegatt gtcttetgtt attcacaact gttitaattt ttatttcatt 2100
ctggaactct tcgagttctt tgtaaagtct ttcatagtag cttactttat cctccaacat 2160
atttaacttc atgtcaattt cggetcttaa attttccaca tcatcaagtt caacatcatc 2220
ttttaacttg aatttattct ctagctcttc caaccaagec tcattgetce tigatttact 2280
ggtgaaaagt gatacacttt gcgegeaatc caggtcaaaa ctttcctgea aagaattcac 2340
caatttctcg acatcatagt acaatttgtt ttgltctecc atcacaattt aatatacctg 2400
atggattctt atgaagcget gggtaatgga cgtgteacte tacttcgeet ttttecctac 2460
tccttttagt acggaagaca atgctaataa ataagagggt aataataata ttattaatcg 2520

glaccaatcett 2580

gaatgcttee caattgtata ttaagagtca tcacageaac atattcttgt tattaaatta 2640
attattattg atttttgata ttgtataaaa aaaccaaata tgtataaaaa aagtgaataa 2700

aaaataccaa gtatggagaa atalattaga agtctatacg ttaaa 2745

210> 224
Q211> 99

<212> DNA
213> ANILJF3|

<2207
223> 519

400> 224
tcetttetea attattattt tctactcata acctcacgca aaataacaca gtcaaatcaa 60

tcaaagtatg actgacaaaa aaactcttaa agacttaag 99

210> 225
211> 717

<212> DNA
213> ALFP3

220>
223> 5|4

400> 225
gaacattaga atacgtaatc cgcaatgett ctttettite cgtttaacgt atagacttct 60

aalatatttc tccatac 77
<210> 226

211> 45

<212> DNA

Q213> ANLFF3

<220>
223> 5|4

<400> 226
[0230]

268
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aaacggaaaa gaaagaagca ttgcggatta cgtattctaa tgttc 45

210> 227
211> 88
<212> DNA
213> AT

220>
223> 5|

<400> 227
tatttttcgt tacataaaaa tgcttataaa actttaacta ataattagag attaaatcge 60

caccttgget aactcgttgt atcatcac 88

<210> 228
211> 27

<212> DNA
£213 AIFEH
<220>

<223> B

<400> 228
gacttttgga agcctgaaga aactgge 27

210> 229
211> 20
<212> DNA
213> ANIFF%|

<220>
<223> 5|9

<400> 229
cttggcagea acaggactag 20

210> 230
211> 26

<212> DNA
213> ANTFF

220>
<223> 5|9

<400> 230
ccaggccaat tcaacagact gtcggce 26

<210> 231
211> 2347
<212> DNA
213> ANILFF

220>
<993> B4 HFHISER B # A FRC YIBR R M3 FY8 5 2 /55 AR

400> 231
gcattgegga ttacgtattc taatgttcag gtgctggaag aagagctget taaccgcecgce 60

gcecagggtg aagatccacg ctactttacc ctgegtegtce tggatttcgg cggetgtegt 120
[0231]
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ctttcgetgg caacgeeggt tgatgaagee tgggacggtc cgetetectt aaacggtaaa 180
cgtatcgcca cctcttatec tcacctgetc aagegttatc tcgaccagaa aggeatctet 240
tttaaatcct gettactgaa cggttctgtt gaagtcgece cgegtgeegg actggeggat 300
gcgatttgeg atctggttte caccggtgee acgetggaag ctaacggect gegegaagte 360
gaagttatct atcgctcgaa agectgectg attcaacgeg atggegaaat ggaagaatcc 420
aaacagcaac tgatcgacaa actgctgacc cgtattcagg gtgtgatcca ggcgegegaa 480
tcaaaataca tcatgatgca cgcaccgacc gaacgtctgg atgaagtcat ggtacctact 540
gagagtgcac cataccacag cttttcaatt caattcatca tttttttttt attctttttt 600
ttgatttcgg tttctttgaa atttttttga ticggtaatc tccgaacaga aggaagaacg 660
aaggaaggag cacagactta gattggtata tatacgcata tgtagtgttg aagaaacatg 720

68 acgaagata 180
aatcafgtcg aaagctacat ataaggaacg tgctgetact catcctagtc ctgttgetge 840
caagctattt aatatcatge acgaaaagca aacaaacttg tgtgcttcat tggatgtteg 900
taccaccaag gaattactgg agttagttga agcattaggt cccaaaattt gtitactaaa 960
aacacatgtg gatatcttga ctgatttttc catggaggge acagttaage cgctaaagge 1020
attatccgee aagtacaatt ttttactctt cgaagacaga aaatttgetg acattggtaa 1080
tacagtcaaa ttgcagtact ctgcgggtgt atacagaata gcagaatggg cagacattac 1140
gaatgcacac ggtgtggtgg geccaggtat tgttageggt ttgaagcagg cggcagaaga 1200
agtaacaaag gaacctagag gecttttgat gttagcagaa ttgtcatgea agggetcect 1260
atctactgga gaatatacta agggtactgt tgacattigcg aagagcgaca aagattttgt 1320
tatcggettt attgetcaaa gagacatggg tggaagagat gaaggttacg attggttgat 1380
tatgacaccc ggtgtgggtt tagatgacaa gggagacgca ttgggtcaac agtatagaac 1440
cgtggatgat gtggtctcta caggatctga cattattatt gttggaagag gactatttgce 1500
aaagggaagg gatgctaagg tagagggtga acgttacaga aaagcaggct gggaagcata 1560
tttgagaaga tgcggecage aaaactaaaa aactgtatta taagtaaatg catglatact 1620
aaactcacaa attagagctt caatttaatt atatcagtta ttaccctatg cggtgtigaaa 1680
taccgcacag atgcgtaagg agaaaatacc gcatcaggaa attgtaaacg ttaatatttt 1740
gttaaaattc gegttaaatt tttgttaaat cagctcattt tttaaccaat aggccgaaat 1800
cggeaaaatc tctagagtge tggaagaaga getgettaac cgecgegecee agggtgaaga 1860
tccacgetac tttaccetge gtegtetgga ttteggegge tgtcgtcttl cgetggeaac 1920
gceggttgat gaagectggg acggtecget ctccttaaac ggtaaacgta tcgecaccte 1980
ttatcctcac ctgetcaage gttatctcga ccagaaagge atctctitta aatcctgett 2040
actgaacggt tctgttgaag tcgcccecgeg tgecggactg geggatgega tttgcgatcet 2100

[0232]
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ggtttccacc ggtgecacge tggaagetaa cggectgege gaagtcgaag ttatctateg 2160
ctcgaaagec tgecectgattc aacgegatgg cgaaatggaa gaatccaaac agcaactgat 2220
cgacaaactg ctgacccgta ttcagggtgt gatccaggeg cgcgaatcaa aatacatcat 2280
gatgcacgca ccgaccgaac gtctggatga agtcatccag tgatgataca acgagttage 2340
caaggtg 2347
210> 232

211> 80

<212> DNA

213> AIF5

<220>
<223> 5|4

<400> 232

ttacgtattc taatgttcag 80

210> 233
211> 80

<212>  DNA
Q13> ANTFFH

<220>
223> 5|

<400> 233
cttcgaagaa tatactaaaa aatgagcagg caagataaac gaaggcaaag gcattgcegga 60

ttacgtattc taatgttcag 80

<210> 234
Q11> 26

<212> DNA
213> AT FH)

<220>
<223> B|¥

400> 234
gacttgaata atgcagcgge gettge 26

<210> 233
211> 30

<212> DNA
Q13> AN LF7

{220>
223> 5|9

400> 235
ccaccctett caattagecta agatcatage 30

<210> 236
211> 25
<212> DNA

[0233]

271



CN 102666866 A F?

A

=

233/236 T

[0234]

213> ANTIFF3

<220>
<223> 54

<400> 236
aaaaattgat tctcatcgta aatgc

<210> 237
211> 20
<212> DNA
213> ANIFF|

220>
<223> 54

400> 237
ctgecagcgag gagcegtaat

210> 238
911> 90

<912> DNA
213> ANILFF

220>
223> 5|9

400> 238

atggttcatt taggtccaaa aaaaccacaa gccagaaagg gttccatgge cgatgtgceca

gcattgcgga ttacgtattc taatgttcag

<210> 239
Q211> 91

<212> DNA
213> ANTLFFH

<220
<223> B

<400> 239

ttaagcaccg atgataccaa cggacttacc ttcagcaatt ctttttiggg ccaaagcage

caccttgget aactcgttgt atcatcactg g

<210> 240
211> 24
<212> DNA
213> AL

<290>
223> 5|¥

400> 240
ctaggatgag tagcagcacg ttcc

210> 241
Q11> 26

<212> DNA
213> ANIFF|

272

25

20

60
90

60
91

24
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[0235]

<220>
223> 59
<400> 241

ccaattccgt gatgtctctt tgtige

<2105
211
212>
213>

242
20
DNA

220>
223>

<400> 242
gtgaacgagt

<2105 243
Sti—22
<212> DNA
@1y AL

220>

223> 519

<400> 243

314

N LF5

tcacaaccge

F3

gttcgttcca gaattatcac ge

210>
211>
212>
213>

244
1002

<400> 244
atgacaaaag

gctattateg
tacgacgtaa
ttagatgttt
cctgatgaaa
aatgcattag
gatgtagatg
gttgaaggtt
cgtgacattg
acaacatrta
ggaattcata
gaattagcat
ggeggtatgg
fctggtccac

attcaaaatg

tttattatga
gttacggtte
gagtiggtat
atccagtgge
ttcaaggtaa
cttttgcaca
tcttcttagt
cagectgtgcec
ctttaagtta
aagaggaaac
aactgattca
attttgaagt
aaaatgtacg
gtgtcattac

gtaatttcge

tcaatcagta
tcaaggccat
tcgtccaggt
tgaagcagtt
tgtatataaa
tggatttaat
agcacctaaa
agcattattt
tgcaaaaggt
tgaaactgac
aagtggttte
actacatgaa
ttattcaatt
tccagatgtt

taatcgettt

DNA
N%i%&FK# (Staphylococcus hominis)

gaaaaagatg
gcacatgctc
gattcattta
aaacaagcag
aatgaaattg
attcatttta
ggtcectggte
ggtgticaac
attggtgeta
ttatteggtg
gagacattag
atgaaactta
tcaaatactg
aaagacaata

gttaaagata
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cactacaagg
aaaaccttaa
ataaagctaa
acgttattat
ctccaaattt
acgtcatcga
atctagtaag
aagatgctac
cacgtgetgg
aacaagctgt
tggaagetgg
tcgttgattt
ctgaatttgg
tgaaagaagt

acgaaaatgg

taaaaaaatc
agataacggt
agaagatgga
ggtattactt
agaagctggt
accacctaaa
acgtacattt
aggtcatgca
tgttattgaa
actttgtggg
atatcaaaaa
aatgtatgaa
tgactacgta
acttaaagat

atttaaagaa

26

20

22

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
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ttttatgaat tgcgtgaaca acaacacggt catgaaattg aagcagtggg tcgtgaacta

agaaaaatga tgccattcat taaatctaaa agcattcaaa

<210>
<211
212>
213>

<400>

245
334
PRT

ANHEZEFIRE (Staphylococcus hominis)

245

Met Thr Lys

1

Gly

Ala

Pro

Pro

65

Pro

Leu

Phe

Pro

Ala

145

Arg

Gly

Gly

Gly

Lys

Gln

Gly

50

Val

Asp

Glu

Asn

Lys

130

Val

Asp

Val

Glu

Phe

Lys

Asn

35

Asp

Ala

Glu

Ala

Val

115

Gly

Pro

Ile

Ile

Gln

195

Glu

Val

Ile

20

Leu

Ser

Glu

Ile

Gly

100

Ile

Pro

Ala

Ala

Glu

180

Ala

Thr

Tyr
5
Ala
Lys
Phe
Ala
Gln
85
Asn
Glu
Gly
Leu
Leu
165
Thr

Yal

Leu

Tyr Asp Gln Ser

Ile

Asp

Asn

Val

70

Gly

Ala

Pro

His

Phe

150

Ser

Thr

Leu

Val

Ile

Asn

Lys

95

Lys

Asn

Leu

Pro

Leu

135

Gly

Phe

Glu

Gly

Gly

40

Ala

Gln

Val

Ala

Lys

120

Val

Val

Ala

Lys

Gly

200

Ala

Tyr

25

Tyr

Lys

Ala

Tyr

Phe

105

Asp

Arg

Gln

Lys

Glu

185

Gly

Gly

Val

10

Gly

Asp

Glu

Asp

Lys

90

Ala

Val

Arg

Gln

Gly

170

Glu

Ile

Tyr

274

Glu

Ser

Val

Asp

Val

Asn

His

Asp

Thr

Asp

165

Ile

Thr

His

Gln

aa

Lys

Gln

Arg

Gly

60

Ile

Glu

Gly

Val

Phe

140

Ala

Gly

Glu

Lys

Asp

Gly

Val

45

Leu

Met

Ile

Phe

Phe

125

Val

Thr

Ala

Thr

Leu

205

Glu

Ala

His

30

Gly

Asp

Val

Ala

Asn

110

Leu

Glu

Gly

Thr

Asp

190

Ile

Leu

Leu

Ala

Ile

Val

Leu

Pro

96

Ile

Val

Gly

His

Arg

175

Leu

Gln

Ala

Gln

His

Arg

Tyr

Leu

80

Asn

His

Ala

Ser

Ala

160

Ala

Phe

Ser

Tyr

960
1002
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Phe

225

Gly

Gly

Asn

Arg

Arg

305

Arg

210

Glu Val

Gly Met

Asp Tyr

Met Lys

275

Phe Val
296

Glu Gln

Lys Met

Leu

Glu

Val

260

Glu

Lys

Gln

Met

His

Asn

245

Ser

Val

Asp

His

Pro
325

Glu

230

Val

Gly

Leu

Asn

215

Met Lys

Arg Tyr

Pro Arg

Lys Asp

280

Glu Asn

His Glu

Ile Lys

Leu Ile

Ser Ile
250

Val Ile

265

Ile Gln

Gly Phe

Ile Glu

Ser Lys
330

275

Val
235

Ser

Thr

Asn

Lys

Ala

315

Ser

220

Asp Leu

Asn Thr

Pro Asp

Gly Asn
285

Glu Phe
306

Val Gly

Ile Gln

Mef
Ala
Val
270
Phe
Tyr

Arg

Lys

Tyr

Glu

255

Lys

Ala

Glu

Glu

Giu
240
Phe
Asp
Asn

Leu

Leu
320
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S-CoA
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