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1Lk, HEIEE T30 B SEQ ID NO 2(GG00442) .« SEQ ID NO 3(6G00443) F11 SEQ 1D
NO 4 (6G00444) .

2. B, HEHMEE T OSBRI ER 1 frid )20 —Fjk.

3. MRHEACREER 1 8 2 Frdk (KB B, HAREAE T2 2l S 7775 1.

4. FRABR BRI ESR 1 8C 2 ik () IREE 6, HARE/E T B R B 40T .

5. R AURE R 4 M IEEE B, HAFEAE T ek B REMAFE (Lactobacillus
rhamnosus) »

6. 4B BRI ESR 5 KB E &, HIFIEAE THIAR S WA E LR EHEANE
GG (LGG) T

7.MRIERRIESR 1 5 2 A RERE B, HREAE T E 5 B iE i H 58NS 4

8. B R S B A A S, SRR AEAE T AR IE BUR B R 1-6 (T —TFTiA I 2
> — PR B E

9. FRAEAUCRIEER 8 Frid i 8, FARIEAE T Frid £ e B B 007 B 6 72  L BHE A
B AT R RBOK R B AR /AR S i 4

10. MRIEARIE R 8 gk &, HAFAEAE T AR & ik B 3L VB8 SRR it o

L1 R EACRIE SR 8 A &, AR AEAE T A & i ide B R AL LB SRV T i

12. FRAEBCRNER 8 Frid i i, HAFIE/E T iR e B JLE | f.

13, MRPEARINELR 8 Tk &, HAMEAE T TR &g B 2L S S0 LE R M.

14, IRIEBRIER 8 Bk &, HAFAEAE T A £ i ide B BR 5 AN 22 ) LS 7 62

15, HRAEBCRE SR 8 ik B i, HAFHEAE T Bk e B 15 58 4 JHERL NIz,

16. JEBCRIEER 15 Frid i i, HARRIEAE T Pk B2 O &0

17. 254, HARAEAE T S AR BRI EE R 1-T AE—TipriA i) 2 > — Pk e €.

18. ZiM AW, HAFRHEAE TS AR BCREE R 1-T AL — TR iR (1) 2 /b — i IR B 6
F TR BA T HETE A8 25 B 0L R I PR 7 978 B0 « A G R T Ja g L i 145 1 B i
AAE S VER R R JORE i E PE R AL BUIE R -

19, FRAEACFIEESR =7 AT — AT i 1 28 /b — b K 5 B B 7 i3 FH T ¥R 97 BCHR IR VS
AR AS IRONE IR R PE R0 998 B0 % Ao PR S G T S SR A AE S A MR R
RNE - IEE M EL SRR AT A .

20. %R, HARELAE T H SEQ ID NOs 10-12 4F— AT 7 BUm AR IE B R 2R 1
A 3=T AT — T FTIA IR AL R P 51 2H Rl o

21. B, HARREAE T A SRR ZE R 20 FriA M 2 % B R -

22. 15 4N, FAFAEAE T S AR BUR 23R 20 ik (1) 2 32 B IR BURE BUR 223K 1 Al
3=T fE— TR I o

23. BRI, HURRIEAE T A8 AR BRI E R 20 frik (2 b —Fh 2 H 1R .

24. ik, HASHEAE TR IR BURI ER 1 M 3-6 AT —THTIA IR AT — Pl

25. % E M EAR N TT I, Frid B E AR5 SEQ ID NOs 10-12 &R /b— M H R
BORAE BRI E SR 1-7 A — TR I & /D> — P IR B 6, HAREAE T2 B DL DR .

(A) 1) FRAEK H 4B B AR I DNA B RNA

ii) #XFSEQ 1D NOs 10-12 ()2 % H R 7 (0 5| W BUERE 5ok B AP BR 1) (1) DNA BLRNA
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RIS W2 2 I H R B A B IR R

iii) fEd5 SEQ 1D NOs 10-12 H 2 1% H IR RV 1 20— P 2 2 H IR B A B B3R

B) i) LA EE PR A E A B I H

1) AEAIRGEBORMZER 24 Prid i 2 > —Bhiipte i 2= 0 —Fh 2 ik B U A B

26. MRAEAUFEESR 25 Pk 9771k, HAFIEAE T 40 T B i A 10 o

27. MRARAUREE SR 1-7 frid i 22 /b — MR / B0 6 AT/ B 1 B0 B 52 il
P T8 0 I S BRRSVR RGBT 2 40 T 0 S A AT M A 4 J5 0o R0 VB B R 85 B
A/ BOH TR T 320 I R N

28. PR PEAUA ZER 8-16 AW (& it TR i B2 AL SV K T5 1%, HLRr
AEAE T iZI7 B Z R TR fh B AL S RS BUCR R 1-T AR — T 1
F/b—MIREE BRI D K.

29. BUMER 28 W77 1%, HARpAEAE TZ 07 iR AR Z A bl R i BREZG A V)i
ISR ZESR (-7 T 2> — Rk B B R 2P IR

30. PP AEMRAE DA EER 1-T AE— BT IR ) 22D — PR B B T35, FRF AR T %77
PRIV

A) 1) SRARIEBOREE K 20 Frid R/ MEZ 2 HR

ii) Mk 2 2 REAE L4

iii) HrFeka PR 1) K18 LA L Ak IREE E

iv) AR [ FTid AR B B, B

B) i) WA AR B S ARYE DO EER (-7 AE— T i 20— MR BRI 401 5

1) AR RS A IR B B

31 RAEAURIZER 30 Prik 9775, HARFIEAE TR 5 22 /b — Pl IR BT 6 O 240 e 2 S8 At i
BRI

32. P AE MR AU R LN 3-T AR — TR 1) 22 /b — MR T, HRRAEAE T2 A B
FEELT A BR

i) JRAEER ;

1) G R ED—MIEN D IR 1) (&R S BOM 2R 1A 3-7 (£ Ik i %2>
— ik

33. AL AE A A5 12 22 D7 AR A 5 T B 9 Y 2 A A T T PR R 3 R R
=7 Jridk B BR B B AT R X A9 S TR AR K 773, ARFIEAE T2 A B BT AP IR

1) SRACRIEBORER 1.3-7 1 20 rik i 20— MR 2 Z H IR PR3

1) B D IR 1) BB X e PR G 1 e B EAT ELRL

iii) RSB R D) KPR LY HE G/ B, Ay e dE e BUE A
HAE 35 % A PE 2 BN 50 MR IR K751
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RFEAATERE SN~ EENNGE

% B <hE

[0001] AR BHUE J A i Bk 2y Al i DR BRI 25 Tl BART &, AR B SO Ik . &
H B 2 E RS TR 2 %8 8 IK 8 A BB B S A TE 3240
= S AN S o AR AR B R R R AT o A A0, AR B S TP A Brid ik L &
5 B BB A S IR K & AR B B P TR . AN, AR R K
FH T e 20 v B b  FH T 9K o 25005 B8 280 P (2 4 v 4 R 85 B T VB0 / B8 B e /
ol T R 5 32 T e N YT VE DL T v B, AR IR B TR R 2
F/ BT ) 2 A 40 R B AR B S AR I TV

[0002] KAAE

[0003] 4 BT I J5R A4 o) i 3 2 2R IR0 452 28 1A 280 BT 420 52 1) DA A 7 4 B 3 T 1) 470 5 HH () R
EE BB B RERK B EO AR £ R MEBURAE T, 72875 011
B BAE N YA R m LR A (4R 9 B B 2R B i S AR LR R ER T 50 4 B 704 7 i
e Mo 25 B o RAE B 5 == [RBA R B B =2 A7 AE T B0 KT (E. coli)
(1) T B R A7 AE T S B IRE 8 (Neisseria) AMEHIEJE (Pseudomonas) #) LA
KGHESE IV EGER. — %, 22 RMEER (KE 12 40m HE (TEE5 2 8nm),
I B BoR R AR T S M RRE . XSS B SA L — RYEAEE M ER N Z N E AT
FE R, Hoh pirid 2 A B A R R AR T 2 R B A (H R AR E AT BV TR 22
W, FLA R BRI I B 1 AL T R B T o JH S A AR ) 2 T R 5 A 4 N
P AR 280 B 12 Tt oy 2 15 -5 0 L T 3 40 B S2 AR A7 2 T) 1) T e b e e, FL R BT IR 7
Y RS2 AR TR AL FH B AN BT (BOM) 1) ZE A4 B3O £ 11 RHOAE T 1) 45 8 il 0 0 7 AE L ARR. (Seott
J.R. #1Zahner D, 2006, Mol Microbiol 62,320-330 ;Telford, J.L.,%Z& A 2006, Nat Rev
Microbiol 4,509-519),

[0004] 5% [CPH PR BRELS M MIAFAESLPr b Jofe e 60 USRS B B i
¥EAF (Corynebacterium renale) HJHLF Bk 45 R (Yanagawa, R. 25 A 1968, Jpn J Vet
Res 16,31-37) ML 3, JF B AL fG 48, DL AE — S Hofth 2% [QBH M40 B 42 Fh o 4R 21
HE, ORISR 3 P32 22 28 1 B0 B PR BRI AR ED, BRARFESKIE (Streptococcus
pyogenes) « - A 5 BR B (Streptococcus agalactiae) Al fifi 28 5% 3K B (Streptococcus
pneumoniae) P IT KIETE (Telford, J. L. , ZE A 2006,Nat Rev Microbiol 4,509-519),
B = PRPH 1 B B 1 e VR A R AR 7R B AT B TR R R 2 AT TR 5

[0005] AT &2 QBPEANE B, B2 KA EFNE EARE LEBZ @&
3nm) FF H 5 A DL AL X 73, 1K 42 7 78 VT 22 o == K PH 14 40 B 4 Fh o v ] 2 ALK L 1
{4778 (Kang, H. J. 25 A 2007, Science 318,1625-1628) . 324, CL4 3 i [ WG b AT B
(Corynebacterium diphtheriae) ™AW A A A& I RAEAI 98 5L X T B2 BCE RE 1
SRV RS AR 5 TR A, 300 5 A 0 A A 22 [ PBH P B B A fiE (Ton-That, H. 1 Schneewind,
0. 2004, Trends Microbiol 12,228-234) . 7E£5H4) I, JE BB B AE N B LN AC R 5 1
B (MEEEEA ) AEIEEEY R, b Brid i) 8 5 5l S s AE 2 5 4 0 T 40
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JHOBE PR IR SR B 2E 4, (RIS 3 PO o 6 A7 i S50 B (T2 AR T AN [R] 93 1 lg 2 TR P 45 5 e IR ( B0
e B E AR R IE B AR R M g ) EELAER] (Mandlik, A. 5§ A 2008, Trends
Microbiol 16,33-40) . &= [RPHIET &R 3 P =6 8 E WA %, JF HAE B AT
ISR, XL A i (B AR ) & N Y R BB E R = 2
B AP HE Spad (spad) (&R SR EBEOREA ) MR/ NE B HE T SpaB (spaB) Al
A7 T B8 B T o ) 2L AT 6 BRI 16 3 — /N1 B 85 1 P SpaC (spaC) (] 1) o gbiix 3 Fhis
B A AR RE AT B 8 A 2R R R E AR 1 2 /D — P S 18 B & A e e VR 1R
(1) 22 DR 5 o7 T A (R 2 DR R P 8o 3 A0 s AT i 1 PR 3508 %) 2 (R 48 65 1 TR s ) 3 9 2% o e
PR R T AP LR 72 o AR L BL IR 1) 4 S A T AH R 77 M1 3 B on A 1R 4B H
(Scott J.R. I Zahner D, 2006, MoI Microbiol 62,320-330) .

[0006] A6 T Bk Pt 1 = B2 [V B — 4% 7 B AR IR LA A [ OR <3 2 e AR 5 ) 1) 2 A
B R B S R AEIT AR RE 4 D HEEARF B Mandlik, A % A 2008, Proc
Natl Acad Sci USA 105,14147-14152 ;Telford, J. L. ,ZE A 2006, Nat Rev Microbiol 4,
509-519) (K 1) fEH—FrB, B SA N im(E 5 K E B & 8 Sec KM B2 240
AL 20 RN 43 3 5 LB i TR C o 5 T 5 A 3 ) A7 A T 4 B AR 4 B, oA BT al 1) C o 5
SERIB B A2 20 AFREE B ZK DR T LR 1 2 2H o

[0007]  FEASTECIEFEMIEE BB, B4R T 195 45 380 2 B Al R BE 4 1815 5 (CWSS) , 4L
1% LPXTG— 55 /7, W FH-T- 40 Mo st o 1 18 B 2 L B e BB ME B U . R B R R ik
R BT AR (1) MHZAEE (6) FREZ A RIXAS 5 5L P IF BV il it — i R 44,
Hob S v A IR R B S5 AFAE T 70 16 g 0 PR A 11 4% P 3505 40~ IO 2 I s B 2 (1) 1 A
[1Ef 5298

[0008] 5% =P BOARKR 1 B f 1 W L8 W i e JOR B 1T 2R 6 9 EL 0 % B U B B A e o
RRRBGEE R A AR (K FRAEMBER e SR B8 AW R 305 e 1, A BT il 1) it
AR (K) BRIEAEHE A EEBEO WA EBE AT WXXXVXVYPKN) FIR5F . A8
PR —H BE AT A RN C- R REMNRAFE —HEEAVANEEE
22 7 S R P T = 2 A A, Herp iR i 58 B B S A A E N L R R AT S
—FEBE AR RIS S Budzik, J.M. 25 A 2008,Proc Natl Acad Sci USA 105,
10215-10220) » FEIXATE B2 FOAA b, 3B B K ) 58 -G W) 45 1) FH T B R AL I 5 1 6
HEAVEXEANIFHSAKEZEEEEAR GRS SN HEEEO AN EE
fille HTHEEEAR T FLEEEEA W (Spad) K E/INEEE AW (SpaB) HIFFIE
PERFE, SR T A R R B PE RN B E AW (Spal) [— K77 sk, XA EEE A
WA PRl THEEMAE —FHEEA VAN TURLESIEHER S

[0009]  ZRG HOTE X 40 MR i B A AUR G I R SE DU P By . X B, P B/ NE B E A
& (SpaB) RHFILEER GG S, HE{CY SR k4G A Wk, Bridfra
SRR AR R R E A T gt . AEIXADZORM B B K FEE B E A WA
(Spad) FZBLIEK IR G MW iE FEEE AR 5 G AR ER S 2, L EENFRN
43106 RIS — W A TR AR AR K1Y SpaB /N B 8 IS I TR B 8 1 — JE 7 rh 2 e 1 )
TR s . FHIRZEBEIE BT 1T WA TR i 2l R 1 o5 A% G B e 7o V5 2K 1 40 1k g e 4k
TEYZ SpaB B HE AEEME EBR AWM E T4 EE, E-box R = HRIEFD IR T

5
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[K)— 4% e F 7 (YXLXETXAPXGY) , HoA7 A8 T2k H A 2 55 == [QFH PR 40 B 10 1 B 82 IR 1
LPXTG 27 5 EHE AT Z 0.

[0010] &4, B X B4k SR I =4 (3-D) S5 M0 E T AN BRI 222 IRPH MR
B A A A T 2GR DI RE I 45 MR N A TR o Krishnan %8 A (2007, Structure 15 :
893-903) CL&MEHT T L ILEEBRE I /NE B 1 GBS52 M aR AL i It HIE RS &
% BRI (S. aureus) BRJF4EA M Cna LM AHLTER PP TeG FELE IR S, Xt
T IXA/NE B E AW ] G #E E B R TR e R4 4. H Kang A (2007,
Science318,1625-1628) fi#r >k H BRI EESK A ) 3 ZH B E A Spy0128 Kk &
Ji 7~ B 1 IV 5 A 5 1) 3 2 PR A R A% S TR ok A M i 2 ) B 7™ AR B 9 A e R A
TR BB A8 TR 53106 I 8 AT 93— 7] e A DA A4 455 T 26 ) i A i MR8 12 o

[0011] DR 45 s AR A 02 25 =2 TQBH M LA T8 R DSUBORT B Rl iR 9 BB 78 R £ i f
S A A& A% S8 (Goldin, B.R. M Gorbach, S.L.2008, Clin Infect Dis 46,
S96-S100 ;L.jungh, A. FI Wadstrom, T. 2006, Curr Issues Intest Microbiol 7,73-89 ;
Salminen, S. Z£ A 1998, Br J Nutr 80, S147-S171) o CHRT AR T 25 A P FAT B 1
FBL B IRIX L B EER . IWRAE R I E (Lactobacillus rhamnosus) A
UESETR B W ELE 2 B R I AFAE

[0012] R EHfEIA

[0013]  AKHKE K SRMEFHEEZR ARG ENNZZER. B RARKAME
PR AL N E B B, AN E K2Rty & LRI 206 Ea R E B WM
Z L H BRIH 7718 IS A= i

[0014] AP A, Hodr Ik () IR49.75 5 SEQ 1D NO 1(6G00441) HA 27094 % 731 [A]
—M 5 SEQ ID NO 2(GG00442) HA %/ 94% 75 [E—H .5 SEQ ID NO 3(6G00443) EAH
#/0 84% A1 5 SEQ ID NO4(GG00444) B A ZE /D 91 % F3[E-—. 5 SEQ ID NO
5(GG02369) HA 2/ 83% I [H—1E. 5 SEQ ID NO 6(6G02370) A %/ 94% 35| [H—
PE.5 SEQ 1D NO 7(GG02371) HA %/ 93% 7 [H— M5 # 5 SEQ 1D NO8 (GG02372) KA
£ /0 93% A [F) — M B BE R A

[0015] AR K BH ¥ J % b5 IR 7 Z 1Y 2 % = B, Hooh B i 591K /7 %1 5 SEQ 1D NO
1 (6600441) B 7 Bt ERARAR B 2/ 94% /7 1 [FA— 1% . 55 SEQ 1D NO2 (GG00442) B H: v Bt
B Ak B A 2/ 94% [ [E-— . 5 SEQ 1D NO3 (GG00443) B H: fy BE s ik B A % /0 84 %
JEFNE-—PE. 5 SEQ ID NO4(GG00444) BLH A BEERAR AR A 2/ 91% 31| [Fl— . 5 SEQ
ID NO5 (GG02369) BYH: A BX B ARk B A5 2/ 83% 741 [A— . 5 SEQ 1D NO6 (GG02370) B
HABBA R A ZED 94% 5| [E—M . 5 SEQ ID NO7(G602371) B A B e ik L5 &
> 93% P A [FA—MEEFE 5 SEQ 1D NO8(GG02372) B Fr Bt BB ik B A 2 /b 93% 7 71 [ —
Yo

[0016]  AKEHHIE KAS 20— PR KA E B O 5 20— MAERHIKEEE
SR E I R BE B D MAR K IREE B S W I A BUE SR A A

[0017] 534, AR BIW Ko i, HoA & R 29 B T 1B Bt 97 BG5S « 3 bk P s 1 e
LA AR 25 SN R IEE R PR 0 97 B A 0 PR R e | PRI T R e L G I 2
ZRAAE (IBS) 28 RNz (1BD) G 98 i izl 775 M 25 L B RE AR R A AE S AL 1 RE

6
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BRI () 22 /D — P AR R PR IR B R B 45 1 o

[0018] 54, A B Jo &/ — i A i BH IR BB 6 485 A8 A il FH T T BT B 97 I8 VS 3l
i P v AL A9 AR A RO S E R L PRI o B A e SR SR | R R R
Ui 1A\ IBS. IBD I 28 i \ W 8 i 11 25 8L L BERERE AR 25 A AIE A0 T RO BUIR R [ 25 47)
1) FH & -

[0019] 5340, AR K T TP B I7 RS B K P s 1 e« I 9 AR 28 e L g iE
5 N T TP T8 B A e PRI S WP TE S T TBS . TBD R R A 0E B i & M 2%
L R PHESE AR 2R AR AL PR NS ER R IR 1) 28 D> — AR R B IR B B 45 W

[0020]  DbAh, AR BHES 2484 SEQ 1D NOs 9-16 4T—3 B H 141 7 71 (14 )7 5 SR hD AR
PRI 2 B 1R, ¥ S B & AR R 2 B BR N B, ¥ S8 AR R I 2 1% 1 IR SO 9 7
F AN I B A& 2D — P AR R 2 R R %

[0021]  54b, AR BRI J At %) A B IR BROH 2 R4 Y — PhER 2 Pk .

[0022] AR PHE B T FRBHBIG I7 B VS  h Bk 1k v 0L 1B A8 25 N S JE A N
PEZRIR IR B9 5 i R IE IS I IR JB% e 1 TBS. TBD A 98 E g il i 11 25 L
REREAE AR S5 S E A A M NS IR 00 75 v, S e 20 — M Rk B IR B B4 W 2
AR

[0023] AR B PE K H T 6 & 2 /b — P AR R I 2 8% E B B A BE AN B I AR B T
15, Pz I e

[0024] 1) $&HEk 3 4B TR PR A DNA B RNA ;

[0025]  ii) fHEFATA KR 2 % H BREL i BORE K S M BRET 5ok B AP BR 1) Y DNA B
RNA ZRAZ FFAT Y 38 1% 2 1% H R B F B

[0026]  iii) Fill5 AR 2% HIREGL A B RIEM 20— Fh 2% B IR B B

[0027] AR & 2 D — Pk B 2 1% H R B F BB 2 D — M AR R BB AR T i
16 240 TR T AR T FH O

[0028] AR BHI K AT 28 /b —F AR R B AR i e A0 75 B /D — P AR Rk IR IR B B A5 W Y
YT B PR R T, HeoA iz r i

[0029] i) $RUEANEE AR T

[0030] i) M FHFTIRHUAARAIN A D — R 2 ik T BB B

[0031] 2R B K Dok AR B4 At 50078 40 B 0] 52 338 78 W o) e B i v LR BN B 1 77
%, iz r i e A 20— P A R B IR / B B B2

[0032] AR P K & /b —Fh AR I IEAN / BB B 45 04 T 080 S i S0 B0 32l
B 8 L 7 SO H BRI B 0 &

[0033] AU B B T AR B 1 800 T A 52l 2 B il ook He b e mioxt R VR B )
Z /b — P A R A KB B A5 1

[0034] A BV J AT 2E 41 TR 40 B 3 BT BT ART Stk A7 o 86 B T B VR B 2 1 77 3%, Hop
ZIT A

[0035] i) jPAER/D—FhAR A IREE BB A B

[0036]  ii) FEANE4HML FEUTATHARY) BT F RN IZIR B BAS AT / B B

[0037]  iii) {3 BTk 4 TR 40 MU B AT AT HA A o 5 RV ER 1 R 42k

7
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[0038] AR EHM K &/ —Fh AR R IR / B B 45 14 T (R 32 40 18 40 i BT AT HAth 4
Jo 20 BT RV B R 0

[0039] AR % B Ko FH -T2 a3k 40 T8 40 B sl AT Ar] B Ath 47 R 285 BT B B B i i 2 /b — B AR
REUIBRA / BE LW

[0040] AR BRI R i 9 523 T )% R I TV, Herp Tk 7 VAL

[0041] i) AR /D— AR RREE BB B

[0042] i) 775 E4UME L E/RIZAK T B/ 3O A B

[0043]  iii) AT s A0S FREL S — AN E 3 40 ez

[0044] AR AR P J2 22 /b — P AR R PR IR BCER B 45 1) FH T 8 9 % L2 (1) FH e

[0045] R ARES K F TR 5 S8 N K &8 /b — AR i I IR B B 4544

[0046] K BHEE Je 7= AR A B PE I D792, He A iz R P e AR E b — Rl AR kB
PR B ML R

[0047] AR BAHBE K7 A D — R R IR B A M T77, Az riE bR PR
[0048] i) {RUEARKHAM B D P2 HIR ;

[0049]  ii) HIFTIA 2 B ERH 4018 40

[0050]  iii) BiFRok EBER 11) MfE 4 DL AL T id BRE I B 45

[0051]  iv) ATt (U T IR B B 451

[0052]  JhAbh, A BB B AR B b — P AR kB IR BB B 45 W I T, H i VR D
WX

[0053] i) BIR= AR B 28/ — Fh AR I JOR B8R B 45 WA U A

[0054]  ii) ATt R Ak IR B B 45 .

[0055]  S34b, AR BRI B AL A /b — R R BRI 7732, ez ik AR AP ER

[0056] i) $ROLZEIERE ;

[0057]  ii) HIAMED—FREMND IR ) RIS E AR A 2D — Rk

[0058] A<k B Ml it A AL A5 8 2R 7 1046 M A2 (1 2 AR PE AN B T vk 0 7 6, Herh i
TEAFEL T PR -

[0059] i) $2ftE bRk, Z RSB A BT

[0060]  ii) K LR 1) BIFFNER XTI A T FI3EAT LLEL

[0061]  iii) il 508 1) WP T BAEY GG BES PR D K75 RA &R
vl IR

[0062] AR B Sam i g AR Y15 B2 T v Aer M A R W IR BRU T 6 45 4 A A8 T K 9
SR B AR I T 1%, oz ik e -

[0063] i) $RftE/D—Rpik. 2 H RS BT

[0064]  ii) KPR 1) BIFFNE X TS T AT LLEL

[0065]  iii) kil 5 P8R 1) BT BA AW SE G BES PR D K75 RA & E-—
il aIR

[0066]  ANREHEIIK TR B L5 MM 2 % B R FR AL T FH T 6 S TDRE L Aol it AT 245 Tl
— IR B TR« AR 343 22 Ph At B B ik 1) RIs -5 A RO I 7 VAN AT S EURS B ) 1 R
SE R TR R . DRI, A 2 BH (9 75 32 R0 T B A A5 5 ORI 140 28 A6 200 T80 T8 ok A S R BT 7
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it CELFE R AN AR FIATE F2 00 ) A IRNRIT ITIEON T RE . 4k, B & B, B 20
R I IE AR A 3RAG
[0067]  AZAE (1YY 9 5 4 UL 3T ™ B R B B 0 75 28, LR BT IR (0 7 e (g R EL AT B
BUE S [ BRI H DA RE AT 207 A, AT F0 VP IR 2877 b SRRt B E R o — =i (g
R B ) A . MREE AR R, P R AR RV e H R R R
AW IMERIEL 7 (convenient part) BUEM 78 7IE A A e 277 AL )
[0068]  Pff Kl fjid
[00691 & 1a Al 1b 27w =5 [QBH PEAIRAT T8 A 18 B 2R B AN LA B o6 T At e A o A Y
[0070] & 2 B N FEGRAD E B & AR R AR B B E O N E B E A AN
BB B A R RS G SRS REFLAT I GG (LGG) B, CWSS Fongl ke ik (s s , RIZEVF
232 RPH TR TP R IR RS IE 5, Pilin FE M B- &t R oRAE VR 22 424 IR (R R4l B o
AR ET
[0071]1 & 3 Bx5 LGG B MM 6600442, 6600443, 6600444, GG02370. GG02371 Al
GGO2372 455 1 % Ll B L4l .
[0072] &4 Bon LGG (195 H T8 B 45 44 I AH 22 IR+ 71 B Asese BB A o
[0073]  [&] 5a 1 5b B R EHHAGRFRICH LGG 2 D SpaA. SpaB. SpaC. SpaD #1 SpalF
BEAE AT G AR TIERI AGHLUE R R IR O HE R PR i
KR o I T IR S % W BRI e v N A A R A
[0074]  [&] 6a A1 6b 43 7l i 5 75 58 F SpaA Ml SpaC B & & A %7 7 7% 2 oo B& HL AR I, 18
mTSB— 35 77 F2 B MRS+0. 6 %6 2 IRV 85 B % 5 19 LGG A (AR BIPEXT R ) bR 2 LA
LCT05 (LCT05) FI4M ke 25 43 1) B (A R BN D o P 6a SR IRAE LGG FHAFAE 5 A Spah [ B
SpaA Hiik, 3f H.I¥| 6b TIRAE LGG FAFELE &4 SpaC [ B SpaC HiAk . kil 1 : 4 Spad/
SpaC BB HE A JKkIE 2 7F mTSB FF 35 & [ LGG ;¥kIE 3 :7E MRSH0. 6 % 2 fEY T 9% B 1 LGG
VKB 4 AF mTSB HE% 5 1K) LCT05 s VKIE 5 +£F MRS+0. 6 % 24- 7T F 85 & 10 LC705. 18 HH (Hiik
TERRIRE B R TS 2 on . 7R 6b H7, 20 A Wkl | 22 5 B | 7D 540 I B« 3KIE 2-5 43 I RE
It 60 B A FEIMERA AL LU BN TIE /R, MW RN m a2k, K 6c BRE
A SpaB BB B SpaB HAKTE LGG AHMIEEL 73 1) & AR EN s A7AE . PKIE 1 5 FEhrid
VKIB 2 AE MRS 35 &1 LGG. H SpaB BB & AR R EZ wwEIuUA . L EH %R 186-AP 5
¥) (Bio Rad) A BCIP/NBT A 5fIBEAT AT .
[0075]  [&] Ta—c &7n PCR e EAH B WM m A FEEERINE R B Ta—c 77 BR R
R GG RZFEZLATE LC705 AIHBEFLAT 1 (Lactobacillus case)ATCC 334 Ky~
W) . VKIE 1 4 FEFRC sVKE 2 SR SpaF BI51RY 3874 UkiE 3 >R H SpaE K]
IV G s VKIE 4 SR SpaD 51 R385 s9K0E 5 R A SpaC 51 Ry 3E
Y s VKIE 6 >R H SpaB 514 38 ¥ s0k1E 7 R H SpaA BI5IEY ) .
[0076]  [&]8a—d .7~ B spaC. spaB BY, spaA 78 T-E& AL AT 1 ATCC 334 BR 25 FLFF 18 LC705
AR AT B GG HAFAESY DNA BRI 52 (55 o &l 8a Rl B e Al e vk o i
THA DR ZH DNA Jf H & 8b.8c M1 8d 7R 73 Il I DIG— #ic 19 SR 2 FLAT B GG spaC £:[A]
[¥) 801-bp PCR 3474 RAHEFLAT T GG spaB JE[R[¥) 612-bp PCR ™14 7 ¥ BB 2= 1 5L
FFE GG spaA LRI 780-bp PCR 4 34 = W1 4R &), AH R DNA [ DNA B8 52 . JKIE 1 -
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S F&EbRiC ] Hindl11-@X174Hae l TT IR A4 ;908 2 :DIGHRIEHI 4T &=Fr 1L 11 (Roche) ;
VKIE 3 :F Hind 1T {HALBTERFLAF B ATCC 334 s9kiE 4 /] HindTTT VALK SRAEFEFLAT B
LC705, ¥kiE 5 :H Hind 1T JHAL ) BRZEREFLAT 18 GG s UkIE 6 «— s3KIE 7 RARICIIARE o
[0077] &9 TR FIVEI B ZEMEALAT 1 GG 2x106cfu/ml B K% 30pmol /ml Alifk i His
FRZFFRICHY B2 FEFLAT B GG 221 SpaA. SpaB Ml SpaC HJ ¥k B Wk 40 M JH A i) TNF-a 7K.
[0078] & 10 7ok B B B0 W 300 40 B DR I 2K B FH SR 45 W LA B GG B SpaC. SpaB #il
Spah WHEHAZEH . ikt (%) RA&K 5 A-FATEIGHTFIHE £S.D. o * FERZWDHR
WERE G (P < 0.05) .

[0079] &l 1la fl 11b BIRgmAS Il 2 AR B BN FRZ BT, B 1la BoRgms
GG00441-GG00444 F R+ CHEAE ) o HEE MRS oiE 35 JF 21 ( RRIZ) . -10 JF71
(TR ) ERARGE A AL S (CFRIZAMAE ) il rho &b+ (ST RIZ) . B 11b Bondi
i 6G02369-GG02372 JERI R+ (AR ) o FHEEPEIRFufF -35 %] ( TRIZ ) .-10 /%
T CBUFRIZR ) AL A0 s CRRIZRARMA ) A rho &b+ (R RIZ) .

[o080]  REHTVEIA

[0081]  FLERZHEA O &/t B Lol K A 3 B eAn 4 H AL 2 v ihes sl -
a1, N FLAT B A SUE AT B B A i AR AR (H R A T o B s AR AN B R AR
[0082] AN EHJET 422 [QRH PR B 0 A H B AWM R Rk, AR HEET AR
22 IRFH MR B P BARE AT B, 0 EARAE R 2R LA B P 1T B B AR AN &5 44 o i R I
[0083] B B4 KK

[0084]  JEAKINE , #E =% [CPH RSN B 1 B M AT I /M, 385 1-4 wm KT 2-8nm T8 3F
HUMEEE M VONTE BRI E M TR . SCbr b, AR SCh AT, RIE8 “HES
MR KN BREEAEEA RS, O 2 M EOWE (k2 T 1 DM ) . X
B A A IC AT AR T 4 08 B 1 5T, BRAM Il . HAA R BRI & 1 s A T B W)
TR . HA B RAAE B WA ARG A 5T USRI YER . AR SCh AT, RIA“H B4
(R 73 748 T B AR ART 2EL 93, PR3 2% 8 B T ART B 11 R BT AR A BREEART AR A . 7EAR R B
PRIk s Ty b, BB WA TR R Eedi g K.

[0085]  AnASCH A, A IR FEAEATIK, i =k 2R EA A/ BE B E A

[0086] FEA KR EARSLiE T EH, WEEANSMEEFES T EE EEO LA
(Spad) , Bt JE/NEEE AT (SpaB) FMMEEEHE A HE (Spal) .

[0087] TEHEEAKFFIESIERETHE Spah 2R P KNEEEARAEMEHTH
SpaC KEMEH (B 1) FERKRHBILESLETTZH, 555 SEQ 1D NO 1(G600441) BAH
#/D94% ARl MR A ELS SEQ 1D NO5 (GG002369) B A % /1> 83 % FE 1] [H]— T K FE 3]
IR B E AR (B 2, XT 4 2 P rA M E BN F R 7, 8
WK 11) .

[0088]  SpaA L E EBLMM L8 . AREBEMNKEENRT Spad fEEFFHE
(B D . fEARKHESE BT RS, 755 SEQ ID NO2(6G00442) HA %/ 94% ¥ 71| [F
—MRIFFIEE SEQ 1D NO6 (GG002370) BAT %/ 94 % R [F— YRR T HI K& E 2 E £
HEA, WEEHEBEADRE (B2, 6T 2 B d BTid 8 B RN T RZER T 5, &0
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Kl 11) o GG00442 1 GG02370 5 43 e B R AL s, [RITT A2 43 106 B X TR A0 o

[0089]  SpaB [FIFEAEEE BIF ISR (2R B IINEE BE W HERREESR
MEERER: (B D . ARKRHEPLESEETT 9, 455 SEQ ID NO 3(G600443) HAH
2/ 84% P H[F— MR 5185 SEQ 1D NOT (6GG002371) HA %/ 93% 75 [l — P K 7 5]
ke NEEMEA (B2, X T 90 2 B ErR I E BN FRZERT 5, EWE 11) .
GG00443 Fl1 GGO02370 &5 A 431 B ML i, R 1T A2 23312 B IR IECAD

[0090]  SpaC A] Ref T BHAE —EHEREA VRN TURLUEIEERS (B 1), £4
RIS 77 =5, 55 5 SEQ 1D NO 4(6600444) HA %91 % 75 [H—PE 7515
5 SEQ 1D NO 8(6G002372) HA %/ 93% 7 HFE—MERFHIRKELS SR EEA (K
2, % T-4hg 2 B BTk i B B F BT, e I 11) « 6600444 & [ F F von
Willebrand R (vWF) Z5#38, 3F H 6600444 1 GG02372 &4 4wl 1R A7 s, PRI i 42 4914

Ll /8
[0091] AR B HAASEE 7 S 7, AR I AR 2 k45 5 SEQ 1D NO 1.2.3.4.5.6.

7 B8 (R LR 7 7 B H Y B E A B A % /D 60.65.70.75.80.81.82.83.84.85.86.87 .
88.89.90.91.92.93.94.95.96.97.98.99.99. 5.99. 8.99. 9 B 100 % [&— P75 .

[0092]  HRHEAS A& A EAKSEE T %, 1%k 5 SEQ 1D NO 1.2.3.4.5.6.7 Bk 8 AR+
TE— B H T B A A B %D 60.65.70.75.80.81.82.83.84.,85.86.87.88.89.90.
91.92.93.94.95.96.97.98.99.99. 5.99. 8.99. 9 B 100% [F— 1t

[0093]  FEARKR M 7 —DNEARSLHETT 9, KR A/ TF) SEQ 1D NO 1.2.3.4.5.6.7
B 8 AT —F B BB AR R R BT B

[0094] AR 8] 7 1) bl 3 i AR ART e 51 B B[R] — T 48 5 AR kB 58 28 17 9 LU 3 ) A
Al FE B R — o P B[R] — P m] DA i i 4 A BLAST (AR /i bbxf #& T H ) 3%
FASTA (FAST-AIT) B4 . EFTAM R, WESH" Shriia” M7 HRE" — Bk B
o

[0095] AR S At A, IR B BB AR IR 59 T LEAT ARV 2 Dh B AT ART 38 43 B A4
ARARFRAE TR F B A B N g ] iR SRR BRI IR . AR ST A, “ IR B
REME A BB AR AR B g RENEAE ARV B & A AL 2 A Rl e Bk (1, B B 2R A e
A3 ) IRV TR ) AE N o B A (4540, Spa. SpaB. SpaC. SpaD. SpaE il SpaF ]
Dife) BLSAMEELS & (flt, SpaC Al Spalf I ZhRE ) BiE HAh&E A B B & (fila,
SpaC I DIRE ) [ BEBARAE . 534k, “ BRI D RE 1 v BE B A ] DR A0 35 AR 2 5 A 3 )
AT v BB A4

[0096] G4, 22 ik PN 1S ) 45 A8 SB0E v 8 AR ) B B R B S5 4, AT AR R AT S I ST
MR FEVE (Ponting C.P. Fl Russell R.R.2002,Annu Rev Biophys Biomol Struct. 31 :
45-71) ,

[0097]  JETf8 FHVRAT 45038 — BEE PFAM(Finn, R.D. 25 A 2009 4F 11 H 17 H,Nucleic
Acids Res. [ SeTERRIRRIHFRORAT 1) (1 TR0 SEQ 1D NO 4 [ £ IK/7 31, A<
FHRF SEQ ID NO 4 2 IKFFRAENEA/NTEEET 0.1 R 2% EEK) 3 MR
[0098] M SEQ ID NO 4 25 137 & 271 {7 [ & % B2 JZ i 5 — 45 M 38 (PF00092-von
Willebrand [Al+ A 548 ), H P A 8 — S MBI AE T IF 2 N NS5 EH

11
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- B A B B AE R & B BT (Colombatti, A, 2% A 1993, Matrix. 13 :297-306 ;
Whittaker C.A. 1 Hynes R.0.2002, Mol Biol Cell. 13 :3369-87 ;:Konto—Ghiorghi,
Y 2= A 2009, PLoS Pathog. 5 :e1000422) . 5 A3 von Willebrand [Rl - A %Y &5 ¥y 4 ) £
HREHEAELZEAREAERTRIEDGEFHOCLILBS SEREMTRINZ LW EE
1, 045 02 B B A 4% 36 DNA B 4 i 8 P BB AT IR B R S0 A5 5 4% 2
(Colombatti, A. % A Matrix. 13 :297-306) » FlT, iF SEEUW M TC FLBEER B Ak NEM316 (1)
B EEEM von Willebrand R+ A BYEEFIBE 1% 88 A BN A b B2 40 i 19 55 B Dh R b 75 1)
(Konto—Ghiorghi, Y. Z& A 2009, PLoS Pathog. 5 :€1000422) ,

[0099]1 M SEQ ID NO 4 %5 617 % 691 £ F LRI S — 4548 (PF05738—Cna &5 B
RIGERE ) 3B A SEQ ID NO 4 55 749 % 821 £l LRI R4S = 45 )% (PF05738—Cna
HABMEMI ). B4AI0H Cna 851 B 45 I 7E 4 9 (4 A & Bk (Staphylococcus
aureus) R 45 AR A 3G EEE AR, ZXIBAN SR EALS S, HEMH X,
VENRR” RYEVE R oA B (A 12 85 1 o 1) JHL Atk X330 M4 T 36 T feft H 5 HL AT 472 i3k 4
B2 BT B )5 (Deivanayagam, C. C. ZE A 2000, Structure. 8 :67-78) . BT, X Cna &£ B
T EERIER 5 — AN, RO R B e S A IE S T H BN F B & AW ERA
— A SR AR AR L (Kang, H. J. 25 A 2007, Science 318,1625-1628) . fi BT
FIE—EE 7 B0n] DAt 52 4 2 OB, A AR TR A E#AT R &

[0100] A RAWI AR5 SEQ 1D NO 4 24l 73 #r Ak B ATART 2 k)P 51« Cna 851 B 2
CEMPIRAEAET SEQ ID NO 2 ( 45 73-155 FIEE 193-295 fir & L ) WSEQ ID NO 3 (% 72-164
R L8 )« SEQ ID NO 6 (55 374-470 FI%E 69-168 fi7 & HEM ) . SEQ 1D NO 7 ( &5 238-328
frag Fals ) FSEQ ID NO 8( 45 743-805 FI%E 839-906 firsd L% ) .

[0101]  EETIAEIR, BA R & R — M\ 550 2 IR A AL 2 A 45449 9F HAT Pl R
WAL RE AR IR KAHRIR ) DhRe. DhRe 5 45 M 3 2K R — M &
B b K R E (Sander C. Fi1 Schneider R. 1991, Proteins. 9 :56—68) . 40, 245
HE 50 NMEAIEREIZ K R FKTF— M E 2 80T 35 % 0, BA1EA KIS /A
LT . DRI, IR AR UL E 2 A — PR 2 2m T 36 % F ARSIt 50 NEIEIR 1 2 ik
FEF R R S ARACL T Re « HA AR AL 23 [0 5 44 I LA P AH R i B ] 59 3% 1 75 175 7 BAKE
Mo

[0102] 7EARKR BRI SLiE 7%=, B SEQ ID NO 2-4 BY 6-8 RIIL 2 B BL4 MK — &6
gy o FEARR NI 7 — MRIE L TT 224, A K I B & A R B & 20 1 Rk, SEAL
A S AR R 2D 2 PE A D 3FR. AN, FEAR R B RIARIE S T R, % B4
£3,27 Ik GG00442 (SEQ 1D NO 2), GG00443 (SEQ ID NO 3) F GG00444 (SEQ ID NO 4) I / BY
Jif GG02370 (SEQ 1D NO 6), GG02371 (SEQ ID NO 7) F1 GG02372(SEQ ID NO 8).

[0103] =% [QPHYVE R 38 AR PEAN B

[0104] 2% BH IR BER B 4504 m] DAK FAT AT 40 T, s == [ RH PR B 22 QR R4l T - 2R
1M, TEAR R B AR I S 75 22 7, IR IR BRI B 45 4K E 5 =2 QPR R4l B m] DAL 2 Ak
JUR B T < &5 A0 1100 2 =5 EQBH PR 40 TR S R AE AN R T L B8 LR AT 0B AT T P B A 1 )
EREE BERREE HORAT B TR B A 2 A 1

[0105]  FEARKEHIIARIESEETT S, I IRECEE B4k B m A E (A
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TR FLIKTE SO 12 W R TR AR AT T Y o R TR M B R TR B B o 2 A TR RV IR
Prade b 2 AR BUR MDD, M UL 1 & 2 NEEHIRE, K2t s 0@ R (Fuller,
R. 1989, J. Appl. Microbiol. 66 :365-378) o AN WELE b 7875 LA W I BTH 9,
AR TR R TE A R R A AL

[0106] 254 B 7E AN BB A A 1 4g FE 4 Ab A0 4 AT BR TR AYG T VF 2 50 o 2 A TR () i R AR
A FH A8 A 45 ST A AN 4 2R T R SRR % RN BT AR Ve TR . m AR TRAE A I E A H
R R BT 40 A A0 M LA e 5 M AL A = ) B B S ) LA B R 25

[0107] WS —Fh4HTEWE 2 LA N 2R, WA AR e Nas B (Lee, YK Al Salminen, S. 1995
Trend Food Sci Technol,6 :241-245) B AEVHALTE FOLFHI w2564 ( B HAK pH AL R
SR, 2 ) FUEIEH & T HE @R GIT E AR s & AR LA AR (A%
TR ) s B Im RAS IS A HOE I L RR AR s B2 2 i,

[0108] BREAFRT S ZREAMBENEEFAERER, A E KL 95 % H
MAEE . BB R RCE Z 46, £ oh T 400 AN 40 T8 40 Fh A5 45 % P RE B AR K. R
SRR LA E B (Bacteroides) . X B AT H JB8 (Bifidobacterium). 3£ Bk H &
(Coprococcus) \IHMWEEBRE JE (Peptostreptococcus) « B E JE (Fubacterium) A8 B Bk
HJE (Ruminococcus) . AATEE (Lactobacillus) J#EEKEJE (Streptococcus) AT EHE
(Fusobacterium) . F o BKEJE (Veillonella) .AFRAT B J& (Propionibacterium) Fli% AT
E L (Enterobacteriaceae) ¥IPE H WS /Do Brak¥nbh i) e A H R RAEDD, i HAth
BE&#mLIAFE (Tannock, G. W. 1998, Int. Dairy J.8:527-533) . HE B4 AL B &
) FEIRFEAR (PRIE RS HUAE B IRIT S AT E0) 3N 1 IS 7AE BUm A PP R i e M, 1X ] DLid
O EE R (RS R NARR R EAE ) .

[0109]  FEA K FHRILIGSERE 77 2, Frid KB B4 W5 B piE (GIT) 456, ikl
5 BWER BRE G AEARRIE S — MG S8 77 R T, ik IRECE B 451 5 R A
Bro FHMUR R B BB A A M B VR TR o A 0, RS AR I BT o RSVRERA I B0AE GIT ) b %
M. bR T RS R E Bk E A 2 40, BB S AR S AT LR . WARSCH T, B
EIEMNEERNLIE, B 5Wey. cIT a0 8l 8.+ 68 2. bz Mg
KW (4l ) & b BRI .

[0110] 1T %% & P 40 (9 2 A T B 45 R A 8 FL A & (L. rhamnosus) GG £ IR FL AT
(L. johnsonii)LAl. F B% F A4 H (L. casei)Shirota Fl F A B #F H (Bifidobacterium
lactis)Bbl12. ItAt, CLRFEARGUR SR F ik Ak 2 B HAh a5 AL B« 7EAR R B DL S 77
ZEh, A IR ECE Bk B AL B, stk B R A E 66 (L66, LGG®
) BAR, HOR ok H 35 AR 300 MR 22 IRFH PE 4 bk (US4839281 A) o LGG BRE 7 25
N, B pH 3 RIFAEKIFHERATCpH 3 LSRR & & N2 ZEE R
P OB BURN I 7 40 B 280 B JF HL e 8 G T ok H 1 &) ME I FLER 7 26 2 R AT Y A/E MRS K557
WP I, ZE A 1L 5-2% IR ZERA KEEILIE I B E AN AR . 1Z1F
PR TEE LI HESE D BT RHE M UM D- & R D- 3. D- HEshE. M&hE. I
A VLR CHERIE 1L AUEE . N- SBE RIS G e A VREALE B K A
2R RENE U AA =R R NE R D BEARE R L e AR &R . X TR ARAE 15-45°C
RIFAER, RERE R 3-37C. L66 A MRS ATCC 53103 fRiRT IR 38 [ AL R;
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FEVRIR H L o

[0111]  BEEEHE

[0112]  “wht B B &5 1 1) 18 6 25 1 IR DR B 7E LGG B DR 20 i AH [RI B LR | o £ LGG £
DRI 20 Ao it AR 5 B 25 7 VS T AR BN Gm s T B AR P A A R DR (I 2, % T4l 2 Bl
Frid (I BN T HZ BT 5, kWK 1) .

[0113]  FEARKIIH)— ARG EIETT R, Irid 2 2 HBREA SEQ 1D NOs9-16 f£— & B H:
& PO BT A, BUE b Ak I IREL A B . B3 SEQ 1D NOs 9-16 fE—3
s P P PP A ERER T &6 | MBE AR R, H2& 79085 A F 1 &
HER . WASHETHM “ 2% B8 2% 5 BRIT 7, W DNA B RNA 751, 3F H 7] BLE Bk B
ML 2 . RE“ 2RI a5 2 DNALcDNA 1 mRNA. 2% It A LL2 25 B 1K)
DNA.

[0114]  fEARRHE 7 —AMRIE ST E 9, rid R R EA SR KHN 2> —F 2 %5
B o FEARR I 7 — ML R St T S, Frid BRI & AR R B 2/ 2 P 2870 3 Pk
D A P2 ERE. Rk, ZHE RS SEQ ID NOs 9-12 B SEQ ID NOs 13-16
INNZIZERE . AR, SRR fedmid 5 ohge (PMEFER ) Brssnifik / & m
(FESLB RS T B4 ) MZD 2 ANEEFRMES . A R R 2 R 5 — i 3 /2 A] R Y
B AR SEDR R I

[0115]  RFEARK P EAELETTR, Z2ZEES SEQ ID NO 9.10,11.12,13,14.15 BY
16 MZHFRITIME—EH S H B EA 2/ 30.35.40.45.50.55.60.65.70.75.80.81,
82.83.84.85.86.87.88.89.90.91.92.93.94.95.96.97.98.99.99. 5.99. 8,99. 9 B 100 %
Al —M.

[0116]  FEARKI H— A BARSLIETT R, iZ 2 HREAG %] SEQ IDNO 9.10.11,
12,13, 14,15 B¢ 16 f=—F FFRIT 5.

[0117]  F=SAZYH 5

[0118]  FEA K B — AMLI%E S 77 8 7, Frid 7= ) 8 8 AR R PR 1) & /b — Bl Ik B ER B 46
Mo St ] U S AR E D 2 Fhai s 3 Mk, £ MEIERSEETT RS, 7=
BERRHKMZ DN B AR B 50T DO F{EA R T B & & sk 8 5%
s BN TR DAY R G S AR S R 2 . AR B G MR IR S TT &
B, 7 o BB . FEARR A AN R, g DhRe e e, BR AT
Al (@ R A / B TR BB T AR MR I o PRI RE, 2R R B 1B ol B B 2007 LA
PR T T AR REAN O B S N R  RBUK R B SRR /R A
R W77 SRR AR R TR T 20 L BR AL IR A HoAth R T AL 7= B B W B AN B B (spreads) <
FobLERMVEILER 2P LE W BLER T & Rtz . BRARR KRS EE
EM A ZE A PLE A HAth starters . m A E .

[0119]  FEAR K I PLE SEit 77 £ 9, 1% e A &) . AR R B i — AL I% S 77
EH, ZAMAGE S AR Z D —MIKEBE BEW, FFHA D — DL T ZHaS
AR AR A 2 BB Z D 3B 29 A4 RT DAt DA - AR B T 20, bl A
AP B FE R AR FLA S VR B TR BB SR 3 E ) Bl IE e S R . piik
L ZA AT D IRE B T iE i H
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[0120]  BRANKBHE) 20— PKEE B AW 240, ZAGYE T DS A 7o, AT 2T H
Bk (7K i & ECFLAE ) A2 7R TR 7 e BT R 751 R B R RS OE 1) 3G AR T B S T
bl e & i 1 =80 | N = it I S 2| N L7 St I L | I 33 e K B 5 TN i B N =
7)< pH 8 9 75 Y I 7R B R it A 38 AR AR A A

[0121] AR EHE)™ B G YA S R UL A B A BB R = Pk IR B B 451
7 Ml R AT B I AR AU O N B A1 & BT 7 i B2 Y A S ) B oAt i 4y DA S
e 4 7o

[0122]  Frik ™ B A A mT LA e A 0 O R0 BT 7 VA3 o 07 7 A IR B
BB ZIRBE B AT A0 Es N 2 AL 7 B S AT IR G - ZIREE B4
AT DAAE ™ it R AR, 48 4, Gl E B AR N AR IS . ARG SE G R], AT LA il i R A Bk
EHZ JFHRINBUR G IREUE B W . EARRHBILESSETT 9, A K H I IRECE B4
AN IESY Rt

[0123] A= 75i%

[0124] AR BHEIIRERE B 45 P LA A el & o7 i (i, IR G sk ) Bl % A 2
RS AV B A 0™ A o FEAR R AR IR S 77 2 0, Bk IR B B4 M 2 AR
WASCHFTH, " HH" BAEMEHE Ay — e g AR R (440 25 Bl RIE ) DNA
) HAEMMEL I HE L@ G HBEEARTR T4 . HEAH 4 5o g 0 5 R 5L
7N, B AN B DR B R IA SR B AT/ BRI PRIR (i | R A A R R IE ) o AR
(1) 2 12 8 B T LA G0 B TARAT R BN ) (nja s+ ) sl . EHEATEE
20 DNA.

[0125]  Z=/D—Fh B2 H R AT LA S BCA Rt ™ A o P BLIGIX PP 1 IR Ak 22
TE LA, T 7 A AR B AT AT AR B A& 1 32 4 M mT DURAT 3= 5 EAZ 4N B A, fL ik
i A B L g O b LR A B 0 FLAT TR FLEK A S SUBORT B I BR B B o BR B AR R T, B
IR T B

[0126]  IARSCHATH, " B4 feiEat S RE AR A I8 I DNA 28t 4% Hh 2l 4 i,
M T BOX AR RHG RIS . 7] DUEREHL S5 N0 SR8 AL A R B0 48 N AT AR HoAth gt 4%
FRL, sk Bk S . ATAT R PR AR T VA BUEA 40 v FE 745 mT DU T DAAS R B ) 2 7%
HIREALE R4, FAEZMINICRMEIZ BRI 7% kL wEAY (flh,
DEAE- ] RFE B M5 W ) (R ARG R+ (B0, &) CatE 8 THAL. &
FEAA R AT DAIE S FH 491 G B B A vk N . FH T NS RA R R 4l b
HADTT VA EFREA R TR ek g LA R GVE B Juidh R B ZE LI (sonoporation) .
PR OB RIE S ek (magnetofection) o 22 PE Guid i) (B IRES BUTE 5% Gelicidksn ) il
AU . T SRR 2 40 40 e e 77 ik 2 L fLid .

[0127] AR B IR B B4 /AT DL HH R SR R 1% IR B B 46 M IO 2 ™ AR

[0128] 7R RARANMIBAL AL 1078 T 40 DA 18 B2 N = AR R I IR S , 7] A 2 A
A o A 2B A Z IR ERCR] DA W b TR SRR, 9 0, MBS IR B[RS, O T SR, AT DA 4
TE R P AL IR R S I SRR AU R (BTUT) JB§TTVA. T cell pomb’ BRALZ A
(RBIR v  ZIEFIAIVE TR ) BB S YIBEIR M . IR B B 45 04 m] M IEAE AR K B ARG
PER D), BIVE YA/ B AN, BOTCIE 1A, B0, #ORFE . R B I A1) 3R

15
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3. IRELIE B L5 ] A FELH TS 40 i 3R 15 -

[0129]  FKENE B4 AT AE— N IHe 7 4 FF BLKE J5 s 2 AH R 40 A L, BUZIREC R
BLEM ] LAAERR TR RN Z KB B A M A8 5 — D4 - A .

[0130]  AFAAT LN 7 VA0 Sz iZim] DA T 77 AR 6 AR BH IR R reAds o ] DA X6 B idk iR i AT
fA] A B D) BRI AR i I HLX Ee Ak m] DA v B B 2 Sl (1Y) o 7E AR BH ()AL I% St 77 48
L PR 2 RN (Bl 3) o« WARSCH AT, “ IR ReIR” fa iz Ik i B A £ W) 22 DhRe (AT
AT 43

[0131]  ¥AYT

[0132]  4HE, — RISPAMMBED, /£ BZ YW N S FEY) 51 2 Fhim . 2R,
IAE AT S T B A5 3 25 R AR R H L A7 /E SRR Y B2 [FOR GIT J /A
VRS2 52 LR, BT AAH T B BRI AT 584k T B0TiE . AR RIIR E BB
H IR P LA T V697 BUIRBIT HH A 490 a0 40 B B0 25 B BB R AT AAT HoAth J5 DR G 2 4858 5% R )
Ay 77 REGE AL 2 T T BUR R 7715 FTHIAR K IR B B4 2 % B IREVH A K
25 PRI BOR T I B BN AR AR AR T IS W iRAT B RS Sl K P e s I AR
B IRL R R VR « PRIE IS PR T S e R U B 2 B B AR 2 T s » AR T R
W AT DA S8 i /AR g AME B AR MR . AR I AA Yt H T 3B MG I7 B W iE Ak
s TR SRR RR « FIrid Jo il B A e b aZe B PR ORI I 28 i L 78 1% 1% 25 L L IBD L IBS
HMIHA B Wm e A 4L AEAS R B B4 A Skt 77 28, IRERE B &S M vz A (4
FERLE ) o

[0133] el BRI 1 350 T8 26 B T 22358 3 GIT W 7772 2 BBl B 22 fd v 10 J 44 By 2
RER o 9 JEAR DRI AR & B IR BT B 45 M B 58 4 A GIT |1 b BZ BER TE o AN FRAE Y S2 9] 11
A 1 H L6G B & 18 A FH BUR B 5 - 008 15 45328 H AR AR A FEH AR T
KA DT IR AU B OAF BRI B 0 40 3R T W R R AN BR B . R
SCHBTH, “BURE " 18 5 AT R BUTATA FEH R B E . AR SCHET A, “ 26
B2 /DA FERGE ML 22 B S G / IEORIX L G/ TG N e . AR
RUFER B AU RS B AL 22 BB L B R (dispersive adhesion) #fHURE BATY BUOES
Bt A& LRI o 36 B AT DA AT I BAS AT () S, (HR AR A R G, 26 B I8 & ]
%

[0134]  FEHZIKE (Enterococcus faecalis) FlER BBk (Enterococcus faecium) i&
B IR B G AR B B A, RS s IR R BN IR I ERN S
RPN B B E (VRE) (de Regt, M. J. %25 A,2008, J Antimicrob Chemother. 62(6) :
1401-1406) o X LWppp g T 51 & Bo 2 3 H IV 37 A A7 0 iy 3 12 % ) 1= Boe P JE e 1)
HT =47 4 B 9% 548 (Richards, M. J & A, 2000, Infect Control Hosp Epide—miol 21 :
510-515) o A BKEEF] LAGI RS AL T2 AP0 « PROE IR G L TR HILE L IR L O PR A% 11
LGB G B IE G (Kayser, F.H 28 A 2003, Int J Food Microbiol88(2-3) :
255-262) , H H G F AR FAL, T H AN EZ/ARIE N T (Baldassarri L 2 A,
2005, Int J Artif Organs 28(11) :1101-1109) PLRGIEME % (Pintado V%A, 2003,
Medicine (Baltimore). 82(5) :346-64) . 18 4R 22 7 J& % (Hancock H.H %% A,2001. Oral
Surg Oral Med Oral pathol91 :579-586) 2R JE#i5E (Sunde PT ZE A, 2002, ] Endod 28 :
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304-310) .

[0135]  ifk, CLEHIR PR IHERTE 7 B PR & 07 T R B 6, I HAEASE B, 48 K8 5
(71% ) R B Be FRAF 10 DR B3R T T R A B 2380 3 (4396 ) IR B 1) R i 3K T B ik 25 12 6
F:[A (Hendricks AP %5 A, 2008, Microbiologyl54 :3212-3223) o £E—TH XL E Al 22 & FIME X}
HR G 78 R, DR SRR FLAT T GG I3 28 A SCbiB B ok B VRE FH PR 53 Hh i e (1) B 3k
(Manley K.JZEA,2007 Med J Aust. 186(9) :454-457) « & H E BB ZREILITHE GG
55 VRE 22 [f] 5% 4 B 43 FEHRIR B 45 A0 70, 120 7038 0 AL A 5 A B B 45 &
ER ELd Tt B R I ER T & 20-130 £% (Pultz N. J 28 A, 2006Curr Microbiol.52(3) :
221-224) . A NIRATHL, 7EA R S AIE i, 2B 1) His AR28FR 10/ LGG 2 SpaA.
SpaB 1 SpaC 1l A& B b 3 B X R EKE S F N4 & .

[0136]  RAR TR AN H] BOR B X 52 & 15 iE 0k b Bz mont HOoRG 26 B 6 7k T LA DL
TR 1) AR DM R IRECH BB B s 11) EIMEENR FR AR
BUR / BB B AE

[0137] PRy T BCEUR B IR B 2 4h, AR B 1R A2 3 40 M s H: i 42) Jo o g
HAMM A YUK ESZYS GIT M R §e it (R4l E 4 585 GIT &6
Bt 1) 7 VB B R BSCEA 6 46 48 T2 3k 40 AT 40 PR 285 Bt T okt 81 FH s b B B IR B B
SEMAEAE A EARBARSN BT T GIT A N AT RE 7T, BT 1 B KB B 45 M E g 41
W BT ART FE A A 5T A0 2547 I T AR EE A AN M R B K IR R GIT 71 TR MK
FEEH

[0138] 5 32 Bl 3 H e y% B 1) 7 VA A ok Ok B 11 =6 465 ) FH T 3815 f 2 B 2 1) P o A
TP 2RI, BEAR R B I IR BRI B 45 ) 5| 68 S )% RLEF AR A0 o e N FRET R B4
EABUA SN RGP PR B R BARE X F3 — P T RLEr o 3P R AT DL 9k B4 e F
/ BB R PR R A BUR TN T o BN — A B BRSSP (s E ASNE ) 5L
HHIZ o WARSCHFETH, 7 T $8 IR BT AE S, A e . G N AR
B ] DL I AT AT A0 A e 2% L AR 2 2 AR A 2 3 1 5 P %) X0 0, 5 A E AN PR T X K
36, BAN S TR IS 5 1@ 2 B B0E DA SRS U bR 10 22 R () 5 S BRI PR K P B B A . (ol
WK ) (. B BT, ATAER] AT 2 4 M B A ) S L B B — A ide AT, ik
HI R DA FEE AR T R R FE R 7 o (INF-a ) A4 25 12(1L-12) . 1L-10. IL-1B
FHE a (IFN-a) . HARFTREMIARICAE IL-1 a L IL-6, IL-18, IFN-y . IL-4. TGF-B . IL-1
Ra Fl TL-18BP. fEA K B LE SEHt 77 22 1, ARiciide H BH INF-a | Thl 408+, IL-10 A1
IL-12 4.

[0139]  TNF-a & R H4IHe [N+ (Bertazza L FllMocellin S.2008, Front Biosci. 13 :
2736-43) , FBE )% R G A 3 98 9E [ B AR P/ g o TNF- a . fif [L-6 F INF-y — Ay
SREMEGEN, WRHBRMAREMIEA . EE &K INF-a DL ARG 5 40 i K1)
FEAST T R R E . SR, AEE BT 2 SRR R AR, W TNF-a , B4 5%
AR R 02 KR PSS T 48 MESCHT 28 IR R )2 28 VIR R Al R MR R E . 5 TFN-y
—FE, TNF-a & Thl B4R 2 —, 5 B RS 80E B V40 -0 B 40 i I+ 5.8
el Thl M Hy%. INF-a WS 50 R4 i5, 5F BS54 RN . Thl BN FE
NS S 9% . Thl BY N2 Bn o) M P9 B A 1 1 32 N2 I BLAE S0 B Wk 4 i AR 3
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AR 7545 77 T R A O AR IRAEAS RIS ( Qnep W Ja G fn B i i e 875 ) o
HEN . Thl B R ZE AL P AR 3 RN AR I G B8 7 T A B 22 — fE R3S RN R, 48 B
ZAmia) Th2 BN, SEGEEUSN, I HLRIE Th B G B2 B4 5 mT BLF- 1% R O .
[0140] 7] DAMATAR] A2 4 27 B it B0 A2 0 38 Sl 3t A4 A0 28 A4 B0 A PR B0 A 2 0 3 N 2 1) AR
3o an AETEBEPRRRRE T AEG Mo FR (K40 ) FoR G an o0 JE Bz 40 i (PBMC) A\ BR
%40 W 2 R B SR A AT B 9o A S B0 ) I 437 00, G A e TR o T 4 o R A 4
L ) T W A D 9 2 P SR A T B g o e o 2 T B 427 200 i P8 AR 77 A L NK 4 vy
PE Ik EEL 200 L 1 B R A/ JE] IO SR AZZ A B A A0 A TR L A B A A R R AR o A P SR R
EAS PR T 5 B e T B RE (90 s v e S PE DA B0 e e MEUAR T 4t i ) 5 IR R
TR S N RIVE o ok B 7 R AR [ R

[0141]  fEN s A R4, AR R I I IR ER B B 45 44 T DAYE 40 i B2 338 H 5 AT Ar]
AR AT o X 28 H A A 0 A] DAAE SO T 28 A A F BRI B 7 i IR o 26 A8 A AT DL HoAth 4
ST YRR B RS .

[0142]  FEARR W, FH-T Y697 BCFR (152 30 7] DA RAT AT B A A4, AR Ik M e NS, 4
AR AR =B, Bk s el LLE B A S M B A A, A B L
E S KE S R CAT SR .

[0143]  §#ILTTV2:

[0144] AR B AATEAT 2 4% B BR B AT 2 A B n] DU T 26 B A7 AE DA 18T 6 245 40 1) 4 1
PR o 57 35 41 B8 B8 R P 92 o, AT A il et B T PCR 9 7575, sy JE PCR AN vk B Ak
TV 7 s 238 7575, 11 DNA EII5 24 A8 B RNA ENF 222 548 FH R [RIFR P K S0 AT AR 2R 15
ST s A AT B R AR R B IR R B AR A ART 3 T Bk 1 75 v R4 B R L S B Ui vE
RS IL YT VL AR A U2 S 58 6% BLISA AT ELIS-POT 5 R 5 /0 — Pl
BB MREOL 7 B 2 2 BRI BRI, 7E AR R BH A% St 77 28 o, A T LGG 1
BRI EG1Y, @it PCR ik BAH B WM EER. EARKIEE) 5 — ALk L
77 & AF AR KB LGG HE TR 38 P2 R AT, ik DNA e 4 22 i e A B B 45 MY
BT

[0145]  7EF T A & B 2 4% 1 IR 1 RGP 3 B F BRI J7 v v AR 328 5 | A0 BSLa e 1D s
FAT AT AR, “FVR T8 B m R — R T2 85 5 — A5 50 n] Lo
SRR AR T . AR, X L8P F A I B e A mFE— 1%

[0146]  “AEW2EIE A B B FaABALE 7 2 BCE AT 35 % [l —PE B o BUfiid i 50 N2 &
K73

[0147]  FEARKRIIR 55— MRIESL 7T 0, 3@t vF 5 755 A IIAT BOBT 22 5719 /77 B R BT
5 g v s e B A T 5 ) TR0 A T TR PR R SRR T

[0148]  FE§7 % IR & mT DLBR AT AT AR BT AT A0 5, 3 HL AT D2 461 41 18 35 52470 4L 41
FE MR (ILE B IRAE ) VR S BOABERE i o 75 2% R BR (R D0 St 77 48, 1R e Y
ST T8 T A A TR A 1) e A P 4 T TR AR

[0149]  BiAS & B R0 77750 5 mT DA U -5 B0 1 40 B B Ak B A0 & LA B0m PR 7 1
YN ARSI R . 2R LS IXRE TS, KA EDh e L5 AR TS
SEQ ID NO 4 (GG00444) FHXT KL A B, FlE /D 35% %2 100 % 3 51 [F]— P, B & A R K £
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%A, L7 SEQ 1D NO12 [ 2 % BB B I 7 7K 3, Bigmbd 4% & BRIk

[0150]  FEA K BH A, Gidse v] AZEAR P AR Ab AE v SEAL B BB A 264 T St

[0151] A EH AT SETtiA8] 156 B 5 Fv 3t S it 481) A 10 G 4r] A e 1t PR Al 12 T

[0152]  szjEfsl 1. HE4 LGG BB &AM TLRE . KIAfaift

[0153] fEHIMIEE 5" - Kugfl 3" KunBEZEHR IR (—% 515 H EcoRl £ &1 (X
T 6602372, Sacl A7 4 ) IF H A 4514 Xhol £i7 A ( Wk 1)) M LGG HE[F4L DNA 7 PCR
F318 Spad (G6G00442) « SpaB (6600443) . SpaC (G600444) . SpaD (GG02370) « Spak (GG02371) Fi
SpaF (G602372) [)4b5 /771, AMUFESES N im {5 5 PR C sl Mo BE 431815 5 (CWSS) Y X I
P3G PCR A Bt B il P AZ R P VT EcoRT ( BO T 6602372, Sacl) A Xhol YJ#, i J5 1%
BERN5Z 17 Y837 B RAL B pET28b+ A (YAH BT &, I B ATf3 A kL (4T 6600442,
pKTH5319 3 %F T GG00443, pKTH5320 5 %f T GG00444, pKTH5321 3 %f T GG02370, pKTH5324 ;
T GG02371, pKTH5379 ;3 H % T GG02372, pKTH5341) 7B T RILMLA C i HE BT
0 8RBT K AT 1 B Pk BL21 (DE3) pLysS 3@ b . 78 A% FH br v 77 2 19 4= 35 DNA #: 4
EHCES T AT EARED, R EAE 37°C T AA 50 ueg/ml RIBFERL
Luria—Bertani ¥;5EE T & Ex 8 i, i 1M IPTG B S A EIE 3 /N, #id s
ORI, FF B 41 M e B2 T 24AE 22 P [50mM NaH,PO, (pH 8. 0) , 300mM NaCl, 10mM
K ] A, SRR RS AL FR R PR AN A, G I O, OF OB T AN M O 2 R iE T 0. 45 um JE
o BEfGE NITEARSEMEMEALIN 6 ARSI ETEA. /52, B
[RIZLAED) 73 S N 28 Ni-NTA B IEMEAE (Qiagen) , BRI GER [50mM NaH,PO, (pH 8.0) ,
300mM NaCl, 20mM WK ME T i, JF B 88 B 5 FH el 22 v v [50mM NaH,PO, (pH 8. 0) , 300mM
NaCl, 250mM BKME T M AZAESE . 1 2 A Al b 8 A SR AL 304, X T Spad (6G00442)
SpaC (GG00444) . SpaD (GG02370) . SpaF (GG02371) #1 SpaF (GG02372) & H W =, & H
BioRad EconoPac 10DG it #hk:4t%f 10mM Tris—HC1 (pH 8. 0) AT Sk A2 #e, 3 H T
SpaB (6G00443) & H 1M 5, £ % 50mM ZEE4H (pH 5. 1) HEAT 22 il =2 4, IF HAT A 30kDa
Microsep iE#% (Pall Life Sciences) ¥4, it SDS-PAGE ¥ I 5 20 B & 8% (1 1) 4 5 5t H.
I Ay EAE AN AL A TR E

[0154]  sZjfafsl] 2. HE4 LGG BB E AR Rt 2 e =&

[0155]  #34§ Johnston B.A. Z& A (1991, Laboratory of Animal Science 41 :15-21) #
W 1 g 77 2277 4 W Spad (6600442) « SpaB (G600443) « SpaC (GG00444) . SpaD (GG02370) .
SpaE (6GG02371) # SpaF (6602372) HEHE AR R 2 wlEiiik. Rz, oA KT
(SC) ¥EH (Im1)400 v g AL EHEEEALBIRTERERFR L ¢ 1IREW, ML 3
JE TR B& =) InsgiEST (SC) 200 w g AR KRATRERFH 1 0 1IREW. &anE
TE S IS PR SR AT AR IR o S8 AR ¥ 777 8 S it A L VR | 48 LT o
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S Y A% [ Lo T

TOUX ch G o | 5 WS- ¥ (50 nf 10BS & TYOOH S04 MM A F (% 0 (8 ch O | S B HH (9T +4 ok +
(o€ ON D3S) (62 ON D3S)

DILOVODVIOOIDTDILIOIYIIVLIDID- 4G HYLODIIILODDLIOVDOIVIOILLYYTIO- , G (z1£2099) qeds
(82 ON 03S) (LZON ©39)

OVVIYYYO99ID¥DILIVOOIIYYIIDIDL - 4§ HLOYYYILYOLOLIVYOVILLIOODLIVOYID- 4G (12£2099) geds
(9z ON D3S) (g2 ON D3S)

DLIVYIVYIDDIDYDILIIIDIILIYIIILO-, G 9LOLIOVOIVYOVOILIYYOVIVIOOIIV -, G (02£2099) qeds
(v2 ON D3S) (€2 ON D3S)

DDLIVYYYIDDIOYDILIIIVIIVOLIDIDY -, G DOLILY¥OVYIYOLOVIDLIYVOLOLIOVOLIOVO- , G (P¥¥#0099) oeds
(zz ON 03S) (LZON D3S)

HOVOILIVYIVYIODILOWDILIIIVIIVIOLOVYI-, G DO¥900DIOLOVYILIYYOYIVIOVOYIO-, G (ev¥0099) geds
(0z ON 03S) (61 ON D3S)

OV LYYOYIODLOVDDLIOIVYIOVIOVIIOL - 4§ OVDOVIVOLYYOIVLOLIVOVYILIODODL- ,§ (z¥¥70099) veds

o G | FEEHELY G EHEHELDT ¥

[0156]

1¥

B TA TN & 1 5 4 65 7 27

{5 H Glimmer3 (Delcher A.L. ZE A 2007, Bioinformatics. 23 :673-679) A4 #r

LGG (58 B AL ALF 31, 52 ) 1A B A 13 51 R T o TS AR SUIAS (i teration-mode

=

St 3. @it A

[0157]
[0158]
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script) (g3-iterated. csh) M. Glimmer3, [E B BRiA S 80 tn F I 2 . g /N FE R K &
(150bp) 1 &% K #= & (50bp) » {# FJ BLAST (Altschul S.F. % A 1997, Nucleic Acids
Res. 25 (17) :3389-3402) FF48 R HE M AZ AR G 07 i, A IERTGE TN (RS o SRR 252
X GG00441, GG00442, GG00443, GG00444, GG02369, GG02370 F GG02371 (¥ Gl immer3 TR 45
B MF T4 1E 6602372 BTN £S5 5 DAAE T 21bp HF14h. A Tran—-sTermHP (Kingsford
CL. % A 2007, Genome Biol.8:R22.) FHill Rho ##fi P £ 1E A7 o5, iZ% 8 AF Bon 6GG00441 .
GG00442.6G00443 5 6600444 56G02369.GG02370.6G02371 Fll GG02372 {E Ky B — I S )i %
I BRI E & T

[0159] I8 4% T 1 85 11 5 4 B 7 1) 266 A s B 1 50 270 R 3t 6 0 1 B8040 e
1T VR EHE R IRBVERE (Wheeler D. L. 2 A 2008,Nucleic Acids Res. 36 :D13-21) X457
K H X L8 7 A RS, o BTk 7 21 5 2R 0 R B bux 45 R B > = 35 % A IR Rl — PRIt
Fii>=80% M FEATH. T IZHE R, ¥ 6600441 Fl GG02369 JERE N B IERT % GG00444
RN A von Willebrand BRFE5 MM E R 545 GG02370 F1GGO2371 VERE AR IR
EE AN ;37 HM GG02372 yER NN E M. WA TRAF GG00442 F1 6600443 HITERE

[0160]  JEITEERL InterPro 1 COG 78T Mulder N. J. 2 A 2007,Nucleic Acids Res. 35 :
D224-D228 ;Tatusov R.L. Z& A 2000, Nucleic Acids Res. 28 :33-36) HIME B It BT
CERIE T 3RS T Bk 7 51 B9 HoAth v E R AN{E 8 o 43 ] Hmmer 3% 1H 40 A9 Hmm #4528 T B 5
ELAE A FLEHE 22 PRAM A TIGRFAM ZRA5 1 21 I AH D0 &5 14 3B U AT 4 e 5 MRS R
(Finn R.D. %A 2008, Nucleic Acids Res. 36 :D281-288 ;Haft D.H. % A 2003, Nucleic
Acids Res. 31 :371-373) . AN R H] R4 2% 401 il IR ) £7 28 :TIGRO1167. TIGRO3063+
TIGRO3065. TIGRO3068 A1 PF00746 Jf H.LA T 1584 F k44 % 73-1% B :TIGRO1076 TIGR03064
PF04203 1 PFO7170. 442 H PFAM HE AU [ £s— HE A0 55 To— AR TIGR #5570 fit) 4> KA A
PPN R, P RS ISR R I o = T2 88 PR 45 Hh 1 A0 SR 5215 T (E 1Y
TLECVE A AN & 1 AET P - B B2 FE LT o, 2 A i i ar . X8 R
Vi GG00441 F1 GG02369 &4 1%, 7 H Ui H GG00442. 6600443, GG02370 Fll GGO2372 & A
A3 IR AT A, DR T A X L A IR B RO T BRI . [ IE N RA AR R (CRA KR LPXTG
H1 LVNTG (Ton-That H % A 2004, Mol Microbiol. 53 :251-261), Hiid X $8fEm s LG )
FEZ AR BN BT 5, TR BA R TTER :6G00442 FT 6G00443 . GG00444 ., GG02370.,GG02371
A 6602372, AF M JE4E YXLXETXAPXGY BEIZUATA R YXXXETXXPX (G/N) X A A IE M| 148 =08
% E £ (Ton—That, H % A 2004, Mol Microbiol. 53 :251-261) . E &4 &AM 6600442,
GG00443+ GG00444. GG02370 FT GGO2372 [y iy 71, M 1T 56 IE IX &8 J3° 21 42 43346 i JEC 470 1) 7 g
PEo AT H SignalP3 TR, {fi I BEi 5 /R B RAR Y VA 22 W) 4325, Wk ] BB 43 115 5 (1)
FEAE. EAFAE T, FA 7R T 6600441, GG00442, GG00443, GG02370, GGO2371 Al
GG02372 HIRKSF A& & T G 5

[0161]  SKifafsl] 4. XA ILEAE R AR5 B ik

[0162]  ARKRHIMKT A B AR 2 2 H IR T 7 H BEB L AR AT DU T4t
XN SERIRAN T FIEE A PAT T 48 2 I B R A TR A& AL KT 31 2 28 /7 71
S B AN Bk WM B EIH IR T AR S — ik g R IE B TA Bk P31 . 2
ZHRRIT B B4 W E R MAMERE . A6 BH R T H TR EA T RF 51
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BRI & B 77, K ik 7 5T A 4L 5 E G5 (H AR H & RER AL
Hit,

[0163] & A % % 1 BLAST (Altschul, S.F. % A 1997, Nucleic Acids Res.25(17) :
3389-3402) B FASTA (Pearson, W. R. 1990, Methods Enzymol183 :63-98) ( 4/t b /5 FH ZRIA
ZH) PATEME B R 8] BLAST F1 FASTA B3 siedet 3o Hofth 2 21 B2 & b3 i ide 6 £
JEFHE HAR S Gt 2 ) drep . A i 38 B B R ARG B (NCBID) $2 R BLR
ANFLFEFES AETURE AT IRERE N e 8IS vk s B AL R & 7 7
B PG Hb MG S0 45 FH vl = 0 T VA A AR N T PN R A R R KT 2 = H IR T 51 B
BB

[0164]  SEQ ID NO -8B v BLIIIKFF B H Sk IE £ 0F NCBT 4E TUAR 8 A BT B A AT
PrifE Blast 4 210 i de IR 1 & PEUUIEC . >S4k 2 225 VERR DR ECI , gt iz B B RK 540 1=
Rl 52 1 2 AR BRI PR BRI 0 2 I ko A 258 ) 4 s s D

[0165]  sZjafd] 5. o LGG 1 E M E /1 SR

[0166]  LGG B PRLE MRS (LabM) EfiE V4R T 37°CIREIEE 20 /My, HEAHRMET L
EKH, B B 28y IR IR 111a 24 APM(JR+ 7 85045, Digital
Instruments, Santa Barbara) BBl J FIROCGRIFANE 1Y Ja 5] B A FiAH 2 B A (B
4) .

[0167]  sEjafsl] 6. @i EE & ELISA MV E A L6 A5 AMEM 4 &
[0168]  FEARAMTAL 6 A& ERFRICHIE 2 SpaA. SpaB. SpaC. SpaD. Spal B EE 5 A%
WSS o HIERI A AL ERRB IR . VIR BN W2 23043 F B IR e K S A
BURIE R Z F0 RGeS R ottt ( =35 2 BURES) JHNEFREH
TN R R 1. AZH SRR i 0 43 o B 0, L mh B it i 2 23 M8 T DRI 45 B e 42 52 485
FAREEIRT . HR AL EEFER 73 B 46w Frid#4T (Vesterlund, S 5F A, 2005 ;
Res Microbiol. 156 (2) :238-244 ;] Micro-biol Methods 2005,60(2) :225-233) . %L
AR A°C IS AE & 4 B 2 7R R OR M E T AR (Maxisorp, Nunc, Denmark) .
FALHBE R SR ER/K (PBS spH 7. 2) ¥¥k 3 RIFH A PBS 19 0. 5% (w/v) R IiE A& A
(Sigma A7030) 7E=EE A 1 /NG 2253 IR T A IN7E BSA-PBS #1117 0. 5 5 0. 05nmo1 1]
6 HAMIFICHEBEA, MG 3TCIE L /NN . 2RI & MBS G, i B 2 me bl
EVFRING G EA . B/ 4His $iE (Qiagen, 34670) FIFEASE —HuAE R L 50/
bR 1gG Fab Fr e HER ISR G A4 (Sigma, A1293) fMEBEE . FMBJE L 0 2000 F
L 2 5000 (v/v) 43 A F T35 —FES 44k . LA 2mg/ml W EEESIN — £ B i -MgCl,— &Pl
(Reagena, 170057, Finland) HHREA) 4- fHRFLILEE IR —4£h (pNPP, Sigma, A7030) Ff H.
1 /MBS JSAE 405nm 2b N & BB 5 R E R A ZIRPATEER P + fnifiz (Bl 5a-b) .
[0169]  SLifafs] 7. 4HHEELS A (9 TE B & 1 R BURI 8 (1 5T Bk

[0170] MRS (LabM) ") LGG 1 LCT05 ( BHPEXFHE ) 40 M (B 8 10 /N R 5275 H 20g/1
Bacto Ji: (Difco) ‘EAEMMTSBEFFEH: (15g/1 TSBI;F:HE,BD Biosciences) Bikh 784 0. 6%
AREYT (Sigma) ¥ MRS B5iE iRl (1%) JEHAE 3TCHRIE - JEITIESETE (0Dg) M
AT Hal g B O USCR AL T LA KA R 40 ..

[0171]1  JEAR Efaifih &b (Avall-Jaaskelainen, S. ZF A 2003, Appl Environ Microbiol
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69 :2230-2236) BT ik BEAT AN 40 LG o o . TR S 2, A (10%cfu) F PBS ¥t
1 kI Hom I AE 40 i B AL R I Bk — R AT 3 IRER S 2 4 B AT 21 K ( Bohler
Vibrogen— Zellmthle ) . 4K EET 500 11 PBS hifLL 1, 000g B0 5 0 5h. EiF
LA 16, 000g £ +4°C B0 30 738 AR 40 ke . A3 B ITie ¥ & T 4h 78 5mM MeCl,,
5mM CaCl,, 10mg/ml ¥4 1& , Al 42U/m] ABVE B 2 1) 50 1 1 1Y 50mM Tris—C1 (pH 8.0) 1. &
AN BESTIEMIAE 3TCIEE 3 /N DU 40 J i 45 A 11 22 Bk

[0172] Wl 4 4b PR 19 40 i BE 2% 4 1F 4-15 % Kf B ¥ IR (Bio—Rad) Fis{TH# B &
Immobilon—P PVDF fiii (Millipore). i% i A ECL Advance™ A 5 BV 25 46 JU i 77 &
(Amersham) , F #7 il 1& 5 A0 FH U6 B0 AT 82 A B ER8 43 B 1 0 25, 000 #% B SpaA Al
SpaC H BE AFr 2w EE —dudg (LsLiEf 2) F-H 1 100, 000 B (h £ 41 %
TG (H+L) -HRP- 454 (Bio—Rad) 25 —Hifk. H SpaB BBt A%r w2 v bR — ik 1L
EHi A TeG-AP &4 (Bio Rad) 1 BCIP/NBT & A5l SpaB B E&EH .

[0173] == [RFHPEAH R I B AR A E BN E B E A WA K. PAREEE
A 0 I B FE 2 — 2 IEE A K I B, JF BAE NG R, fE 45 it 8] 5 1,
AWML AN /e LR T R KEAFMEE (Scott J.R. A Zahner D. 2006, Mol
Microbiol 62 :320-330) . [AM, W78 E BAFIERNE M ITIERIGRIEE R / W E AL 4
WO BE 2% 73 AT B 5T EE 3 A SR B B AR A, WA I B BRI B & 7 =6 (W), JF
HAEVF 21500 PSS 2T B8 944k (Scott, J. R. Al Zahner D. 2006,Mol Microbiol
62 :320-330) « M M & 6a.6b Fl 6¢ H &1 &5 W75 A SpaA. SpaB Ml SpaC [¥) & & /£ LGG H
FAAE, IR LIS A SpaA. SpaB Al SpaC 5 5 44 A LGG 41 Hw BE 42 B ) b %5 5 th Fi g Al
SpaA. SpaB FI SpaC 15 % & [ . E 1 HMW, 17 LC705 ZH e & SpaA. SpaB Hl SpaC #i4-Hfi 7,
03K H SpaC ERIERIL 7 ROGAE T Fir i BRGNS (8] /& 60 72, MR JGI [E] 1 #0%FT- SpaA Efl
5 & I, IX MG 7 SpaA B4 PAEE SpaC B & (4 B A7 AE T B+ XPAHXN B E 12 R
A REF W Spad A& T8 A W EL )%, 7 SpaC W BEFE 4 BRmBL M 2. R IR HAE
ANFEA N FRE R TR G LG AR E T B, X R B WIT/EAN B igiEHRIA.
[0174]  sZjafs] 8. I PCR Wiz B A7 TR 6 45 14 B8 as AE B A

[0175]  FLAF B AE MRS BE 2 A AE +37°CIREAFE B 10 /DI o ZELRIZH DNA 20 R 305 6 4 1ml
B 7= LA 14, 000g &0 2 8. WEMAIME ST 480 u 1 (19 50mM EDTA A, % 100 1 1
i) 50mg/ml A RS (Amresco, Solon, OH, USA) A1 20 w1 1 50U/ 1 2B HE %= (Sigma) 3 H
VRAWIAE 3TCHEE 1 /N JRAHILL 14000 B0 2 4480, 355 FiEW I B Wizard®
HF:[R4H DNA Zi40 A7) & (Promega) , HEAR fill it i 1 U BH 5 52 BB BT DT0E « ALK DNA B
T 2001 Tris-EDTA(TE) 2yl . ff %) 200ng S [FZH DNA fE4 PCR R ML HRAR » 15
H Dynazyme E-45H (Finnzymes, Espoo,Finland) fl13R 2 7RI T 6600442.GG00443 .
GG00444 F1 6602370, GG02371. GG02372 K2 A JT7 71| (K B A% B 18 51 #0347 PCR. PCR % M 1
PCT-200 1% (MJ Research, Waltham, MA, USA) 4T3 H 44 10mM Tris—HC1, 1. 5mM MgCL,,
50mM KC1 A1 0. 1% Triton—X 100 (pH 8.8) . FI#ILA 1- uM ff fH H R EZEER A 200 M
WIZ . VIGHARESE 94° FF4E 2 b BE—EIAAE 95°C.65°CHI 72°C E& 1 20, J5 % 5 4
TEIAEF HAE 95°C.60°CHI 72°C 1 434+, I H i Ja 26 MEF &S B AE 95°C .55 CHI 72°C |
153t . NEAEAEIR, ¥ R BB PIAE T2° CYERF 5 780 JF HAE 4°CYEFF 15 28h . $ 381 DNA
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S L PR HLVKAE 0. 7% BRg MR h % ( LIl 7Ta—c) o
[0176] A= FEE AR LGG. LCT05 T M FLAF B ATCC 334 M BRARKHKE BLEW ( WHE
7a—c) o
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[0177]

¥

519, fEH] B

1o

fEANR T X

MEZIN

=]

T B B R 51 skl AR 2

FLIT T GG DNA PR NARARNIZR 2 51 W BTy S ) PCR 7= K /&t T SpaA . SpaB. SpaC 73l &

[0178]
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780bp.612bp 1 801bp. 3 H 4T SpaD. Spak il SpaF 43 %)% 688bp. 705bp FI 799bp.

[0179]  sEjsafs] 9. I DNA B 5 2% 5 b 126 H A T 6 8 DR 08 an A2 B

[0180]  fH IR A SLHEH] 8 1Y LGG 4 34 =M E N HRET , 13T DNA E I 28 A2 i % B AT B B 45
TR a0 AR TR o G 2% 38 2 1 TR B 2 P, AN TR AN S5 A [F) 7 1) 2% 52, BT 4 2 1K™
¥, AT AoV B A 22 5] 4 SpaA B.C.D.E A1 F ) PCR 4™ 3472 ¥)4E NuSieve fK1E &
IifE#E (FMC Bioproducts,Rockland,ME,USA) A4tk 35 LA DIG 524t (Roche Diagnostics)
Frite AMBEREPRAS DNA A Hind 1T y§4k, 3F HAG 2 5 BUAE 0. 7% BRla MR Bl o o 8%
BRJERE S DNA fy BeEp s 2 Je e i b 3F HARYE DIG- RAMIARHE D IRIR AT . G JRACAE
68°CHHT, Yok RAEZEIR T 2x SSC-0. 1% SDS FPIK, 3F HAE 68°CT 0. 1x SSC-0. 1% SDS
HRFSE 16 B IR . A B K R I 2% 5278 60°C H#EAT , I Ho e 5 PR IR B AE 50°C T
0. 5xSSC-0. 1% SDS FFF4EE 15 7-8h. 24045 3 B BRI — 2% & 1 B4R A NBT/BCIP 2
B (DIG 2%, Roche) #ill

[0181]  [&] 8a W7 dik B G W Ak I FL ik 70 15 1) L 9 A4 225 DRI 40 DNA (1] 8a) IS HH bR 24 7L
FFH# GG spaC F#E[X (801bp) « spaB (612bp) BY spaA (780bp) ) DIG— FRic PCR 434 #{E K
PREF I, AH IR DNA 1) DNA EP s 2 2 25 5 (18] 8b-8d) » K 2 1 B/~ [ SpaC, SpaB B SpaA
T P#AT PCR R BL. 1E +68°CREAT AL

[0182]  Z&ACA% 53K~ spaC.spaB fil spad 75T EEFLAF B ATCC 334 (¥kif 3) AR Z5M LT
GG (K1 5) HAEAE, (HAg 7 A AL B LCT05 (VikiE 4) ANFAES

[0183]  sLjfafs] 10. i Bhaifb ) LGG T8 B & 1 i Sy i1y

[0184] A EWEAMN M M B 3 (0 I (ML YIRR 38 2 K53 ) A Wi e wil Bric BB &
B (Miettinen, M. % A 2000, J Immunol 164 :3733-3740 ;Miettinen, M. % A 2008,
J Leuk Biol 84:1092-1100). A b, {fi A2k B 4 fr g FR At M35 1 5 6 U S 10 & %
A0 B ML AR 3 2 (B BE R 35 22 R 2 4, 55 240 T e U R 4t ) JF Hisig
Ficoll-Paque (Amersham Pharmacia Biotech,Uppsala SE) 5 & B 04 5540 & I 5 4% 4 i
(PBMC) , SEFIX — i, B AZ AN M@ 7F 6 FLYE R AR (Falcon Becton Dickinson,Franklin
Lakes NJ, US) &M PBMC FPaifhIf HAF EWEGN o L MiE £ 753, (Gibeco Invitrogen,
Grand Island NY, US) # 7E 10ng/ml # 20 A (rh) GM-CSF (Leucomax, Schering-Plough,
Innishannon, IRL) /77E F3:32 7 HUSRIGEREAI N . EREANE LLREFLRZY 4 B 541
WAL 6 FLI ST 2 AR % & JF B A A S50 B 95 40 TE (LGG FIRRMBERRTE TIML) UK
%7 3.100.3000 B 10000 25 fmol Zi4k (1) His—Tag FRiC K LGG &3 SpaA Fl SpaC |k, 7E§%
G 6 /NP 24 /NBT S, A5G HT BT FREE I 5 X g AR L) R B S IS R EUE B AR R IA
[F)3E 4 (Miettinen, M. 2 A 1996, Infec immunol64 :5403-5405 ;Miettinen, M. ZE A 2000,
J Immunol 164 :3733-3740 ;Miettinen, M. ZE A 2008, J Leuk Biol 84 :1092-1100) .
[0185] &9 TR FINE LGG 4l (2x10°cfu/ml) B ZEAL A His ARZ5hRC ) LGG 8 SpaA.
SpaB Al SpaC (k£ 30pmo 1 /m1) H3E W40 M HA [H) ) TNF— @ 7K3F o TNF- a 7K PAER A Spad
A1 SpaC 3N

[0186]  — 81 &, AT LGG Ay B A4 TR M B SR T TIML 1) 40 i S8 7 Sy T 1 Vs PR 5 L
7 PBMC B E W40 e i S48 Sk Thl BERIZF (Miettinen, M. %5 A 2000, J Immunol 164 :
3733-3740 ;Veckman, V. & A 2003, | Leuk Biol 74 :395-402). 4 AWg B, 4ifkf) LGG
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B B8 A AT BRI M P75 T R, AT RN EATIE S R T T K Dh Re Tk . S 4b, X desk
36 N LGG B B X AT R4 k(55 .

[0187]  SZjfifs] 11. %M LGG 1B & A I 3a 4+ i ik

[0188]  JimZH 2 AL ER AN ZE R 1) 73 B an sETt ) 6 Bk i#AT o

[0189]  #R#E Vesterlund,S. Z5 A 2006 Microbiology 152(6) :1819-1826) SZjifi % 4+l &
o BV (Sigma) LAMKE 0. 5mg/ml MBI AE 4°C it 4 0% & 4k s 6 2 78 B 2K 2 B 2
#R (Maxisorp,Nunc, Denmark) [+. #fLHBEERZE M ELK (PBS spH 7. 2) ¥k 2 K. PRIZER
B TE M OIS TR T B LGG 7E MRS 5383 T 37°C IR N it gt 35 X T R ek
BEFEY, B 10w Iml 1[5 —3H] HH (16. 7Ci mmol ';618GBq mmol ) AN AR S Gbr
LN« 20T 40 i o 5 o USRI PBS SRR BE I R . F PBS 1 15 41 T8 B LI ODgy
% 0. 25,

[0190] 5 3 v axh v 1) PR P 33K B 48 B 2 DA 100 w1 AR AR In 22 45 AL, AE BFANSR 38 R
H 5 NPATHL. SUVRFANEEAE 37T°CEEFE 1 /ey 3 HLAS LA 200 1 1PBS BE¥ 2 IR AR R Eh
BRAZNTE . &5 100 w1 Y73 W B 1 LGG 4l g2 X 0. 5Snmol 7E 100 1 1 PBS il i
SpaC & 19+ HFE/G7E 37TCHF & 1 /M. #4LA 200 w1 PBS ¥k 2 OF H 5345 & 14l
BRI 1% SDS-0. IM NaOH I8 60°CHFE 1 /NS, B J 18k A4 I R v 25020
SR M. W R AN E A B S T AN 8B T AN R R (%) o Xt
HrIC ¢ IO A R I SRR Z M ZESIEEE P <0.05).

[0191]  &] 10 T/~ LGG A1 LGG 1 ZE 25 [ SpaA. SpaB M1 SpaC & #r 1 2k 5 ARG R ZG B 1)
BomAE (RIZEKE ) .
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[0001]
FryE&

<110>  ZEA] BA FR 22 ]

120> BRLAEREFLAT B B -6 2 IR0 AR AT T 7 v

<130> 2081707CN

<160> 42

<170> PatentIn hiAs 3.5

210> 1

211> 359

212> PRT

213> WEHEIAMNE

<400> 1

Met Thr Lys Arg Thr Arg Arg Pro Leu Asp Leu Ile Asp Ile Val Ile

1 5 10 15

Gly Cys Leu Leu Leu Ala Gly Phe Gly Val Leu Cys Tyr Pro Phe Ala

20 25 30
Ser Asp Ala Tyr Val Ser Tyr Gln Asn Gln Gln Val Ile Asp Arg Tyr
35 40 45
Arg Gln GIn Glu Ala Arg Lys Asn Gln Met Val Leu Arg Arg Glu Tyr
50 55 60

Asn Asp Tyr Gln Gln Lys Asn Lys Gln Leu Ala Ala Ser Gln Gln Val

65 70 75 80

Pro Gly Val Ala Ser Phe Asn His Ala Val Asn Asp Gln Gly Thr Ala

85 90 95

[0002]
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[0003]

Lys

Ala

His

Thr

145

His

Lys

Tyr

Leu

Pro

225

Pro

Asn

Thr

Gln

Thr

130

Ser

Arg

Lys

Gln

Arg

210

Tyr

Tyr

Lys

Ala Ala

Leu

115

Ser

Tyr

Gly

Gly

Val

195

Ile

Met

Val

Leu

100

Thr

Asp

Pro

Val

Asp

180

Phe

Val

Ile

Lys

Lys
260

Lys

Ile

Trp

Thr

Pro

165

Lys

Lys

Pro

Asn

Ala

245

Leu

Arg

Pro

Leu

Gly

150

Asn

Phe

Arg

Gly

Ser

230

Asp

Ile

Asn

Leu

135

Gly

Ala

Phe

Gln

Gln

215

His

Glu

Val

Gln Gln
105

Ile Gly
120

Gln Phe

Lys Asn

Glu Leu

Ile Ser

185

Val Tle

200

Asp Leu

Arg Leu

Glu Ala

Ala Leu
265

29

Ile

Leu

Gly

Thr

Phe

170

Ile

Glu

Val

Leu

Ser

250

Leu

Leu

Ser

Ala

His

155

Thr

Gly

Pro

Thr

Ile

235

Ser

Gly

Thr

Leu

Cys

140

Ala

Arg

Asn

Ser

Leu

220

Thr

Trp

Ala

Arg

Pro

125

Leu

Val

Val

His

Asp

205

Met

Gly

Ala

Val

Gln

110

Val

Leu

Ile

Pro

Lys

190

Thr

Thr

Arg

Val

Ile
270

Thr

Phe

Asp

Ser

Ala

175

Leu

Arg

Cys

Arg

Trp

255

Ile

Val

Asp

Gly

Ala

160

Leu

Ala

Gln

Thr

Ile

240

Trp

Leu
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[0004]

Gly Val Ile Gly Phe
275

Tyr Leu Leu Glu Val
290

Gly Arg His Ile His
305

Ile Ser Leu Pro Gly
325

Gly Arg Thr Lys Tyr
340

Phe GIn Leu Lys Glu
355

210> 2
211> 334
<212> PRT
213> REREILAT

<400> 2
Met Lys Lys Thr Ile

1 5

Leu Met Thr Leu Leu
20

Ala Asp Thr Asn Asp
35

Gly Phe Asp Lys Asp

Val

Pro

Ser

310

Asn

Lys

Tyr

Ala

Met

Thr

Val

Met

Ala

295

Phe

His

Ala

His

Lys

Val

Thr

Thr

Arg Ser
280

Glu Ala

Lys Ser

Tyr Arg

Tyr Val
345

Lys Val

Leu Gly
25

Thr Gln
40

Ala Ile

30

Leu Met Leu Gly

285

Thr Gln Val Val
300

Asp Gln Thr Gly
315

Val Ala Ile Val
330

Lys Lys Ile Arg

Leu Thr Leu Thr
10

Phe Asn Gly Thr

Asn Val Val Leu
45

Asp Arg Ala Thr

Val

Val

Thr

350

Ser

Arg

30

Thr

Asp

Lys His

Lys Arg

Thr Asp
320

Pro Leu
335

Lys Ser

Thr Ile
15

Yal Gln

Lys Tyr

Gln Ile
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[0005]

Trp

65

Tyr

Ser

Gly

Lys

Gly
145

Ala

Thr

Leu

Lys

Ile

50

Thr

Asn

Phe

Gln

Thr

130

Tyr

Ala

Tyr

Glu

Leu

210

Asp

Gly

Val

Asp

l.eu

115

Arg

Asn

Asp

Glu

Gly

195

Thr

Val

Asp

Thr

Ser

100

Thr

Ala

Thr

Gly

Arg

180

Ala

Asp

Leu

Gly

Ala

Ala

Gln

Ala

Ser

Asn

165

Thr

Gly

Lys

Ala

Ala

70

Asn

Pro

Ala

Val

Ala

150

Val

Phe

Phe

Asp

Asn

55

Lys

Tyr

Val

l.eu

Tyr

135

Asp

Tyr

Val

Gly
215

Asn

Pro

Trp

Ala

Pro

120

Lecu

Phe

Val

Lys

Ile

200

Gln

Tyr

Leu Gln

Ala Ser
90

Ala Thr
105

Tle GlIn

Phe His

Trp Leu

Tyr Pro

170

Lys Asp

185

Ser Asn

Ser Val

Arg Leu

31

Gly

75

Pro

Gly

Ser

Glu

Thr

155

l.ys

Ala

Ser

Ser

Thr

60

Val

Lys

Thr

lys

Thr

140

Leu

Asn

Glu

Asp

Ile

220

Trp

Asp

Asp

Thr

Asp

125

Asn

Pro

Val

Thr

Gly

205

Gly

Val

Phe

Tyr

Asn

110

Ala

Pro

Ala

Gln

Glu

Ala

Thr Ile

80

Lys Gly

Asp Lys

Ser Gly

Arg Ala

Lys Ala

160

l.ys Thr

175

Glu Val

Phe Leu

Gly Phe

Glu Ser
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[0006]

225

Asp

Gly

Pro

Ser

Gly

305

Ala

Ala

Phe

Asp

Ser

290

Gly

Phe

<210>
211>
212>
213>

Thr Val Phe
245

Ala Asp Asn
260

Gly Tyr Asp
275

Ser Asp Ile

Thr Gly Thr

Gly Ala Val
325

(%)

241
PRT

B

<400> 3

230

Thr Ser

Thr Thr

Ala Ala

Leu Asp
295

Val Ile
310

Ala Tyr

Met Thr Lys Ser Phe Arg Pro

1

5

Leu Leu Val Ser Leu Ala Thr

20

Thr Val Pro Thr Thr Val Asp

35

Asp Lys Ser

250

Thr Tyr Thr
265

Ala Asn Thr
280

Ala Pro Ser

Phe Ala Ile

Arg Lys Arg
330

235

Gly

Ala

Asp

Gly

Leu

315

Arg

Lys

Val

Phe

Ile

300

Asn

Leu Val Ile Leu Thr

10

Thr Thr Leu Gln Gln

25

Val Val Leu His Lys

40

32

Phe

Glu

Lys

285

Leu

Val

Gly

Phe

Thr

Leu
45

240

Leu Asn
255

Gly

Thr Asn
270

Val

Ala Asp Asn

Pro His Thr

Ala Leu Ile

320

Phe

Cys Leu Ala
15

Gln Ala Ala
30

Leu Phe Lys
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[0007]

Asp

Phe

65

Asp

Ile

Ser

Tyr

Leu

145

Leu

Ile

Pro

Asp

Thr

50

Ser

Val

Glu

Ser

Phe

130

Phe

Val

Asp

Lys

Thr
210

Leu

Gln

Thr

Val

Ser

115

Gly

Lys

Val

Leu

Lys

195

Val

Pro

Ala

Ala

Ala

100

Leu

Asp

Glu

Val

Phe

180

Val

Ala

Thr

Asp

85

Gln

Ile

Leu

Thr

Met

165

Pro

Pro

Ala

Gln

Val

70

Phe

Thr

Ala

Pro

Ala

150

Ser

Lys

Lys

Trp

Gln

55

Pro

Trp

Thr

Gln

Leu

135

Ala

Ser

Asn

Lys

Leu
215

Ala Asn Asn

Leu

Gln

Leu

Val

120

Arg

Pro

Asn

Lys

Ile

200

Ser

Asn

Leu

Ser

105

Val

Gln

Lys

Leu

Met

185

Arg

Val

33

Gly

Val

90

Gln

Thr

Gly

Asn

Gln

170

Val

Gln

Leu

Gly

Val

75

Ser

Asp

Ala

Gln

Ile

155

His

Ser

Leu

Gly

Thr

60

Thr

Lys

Ser

Gly

His

140

Glu

Gly

Arg

Leu

Leu
220

Thr

Phe

Asn

Tyr

Gln

125

Ala

Ala

Asn

His

Pro

205

Ile

Lys

Thr

Gly

Gln

110

Gly

Ala

Ser

Gln

Thr

190

Gln

Ile

Pro

Val

Gly

95

Pro

Glu

Val

Gln

Ser

175

Thr

Phe

Asp

Tyr

80

Ala

Ala

Ala

Tyr

Asn

160

Arg

Ala

Gly

Ala
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[0008]

Thr Val Leu Ala Phe Asn Ile Lys Asn Gln Lys Ile Asn Lys Trp Glu

225

Arg

210>
Q211>
212>
213>
<400>
Met Thr

1

Ile Leu

Val Thr

Gly Thr
50

Ile Asn
65

Ile Trp

Gly Asp

4
895
PRT

4

Ala Lys Val

Met Ser Met
20

Ala Thr Asp
35

Tyr Pro Thr

Gln Arg Gly

Asn Gly Asp
85

Pro Asn Asn
100

230

Ala Arg

Leu Thr

Asn Ile

Asn Ser

55

Gly Asp
70

Ala Thr

Pro Asp

Thr

Gly

Arg

40

Trp

Gln

Asp

Tyr

Gly

Leu

25

Pro

Gln

Val

Thr

Gln
105

34

His

10

Val

Thr

Val

Ser

Thr

90

Ile

235

Leu

Thr

Tyr

Thr

Gly

75

Asn

Arg

Phe

Ser

Gln

60

Trp

Ser

Lys

Ala

Gly

Thr

45

Gln

Asp

Tyr

Tyr

Val

Ser

30

Asp

Gln

Asn

Leu

Ala
110

Leu

15

Ser

Ala

Asn

Asn

Lys
95

Lys

240

Leu

Val

Asn

Val

Thr

80

Phe

Glu
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[0009]

Thr

Lys

Ser

145

Val

Leu

Tyr

Gly

Phe

225

Met

Thr

Ile

Asn

Gln

130

Gly

Arg

Gly

Ile

Asn

210

Gln

Leu

Asp

Asn

Thr

115

Gln

Ser

Thr

Asn

Gly

195

Ala

Gly

Asn

Gly

Gly
275

Pro

Asn

Met

Gly

Tyr

180

Gly

Ser

Gly

Ala

Val

260

Thr

Gly

Val

Glu

Val

165

Val

Lys

Gln

Thr

Asp

245

Pro

Leu

Leu

Lys

Ser

150

Lys

Asn

Ser

Gln

Tyr

230

Thr

Thr

Tyr

Tyr Asp Val Tyr

Pro

135

Asn

Asn

Val

Gly

Gln

215

Thr

Ser

Phe

Gly

120

Val

Arg

Phe

Gly

Tyr

200

Ala

Gln

Gly

Ser

Thr
280

Asp

Trp

Leu

Leu

185

Ile

Ile

Ile

Asn

Asn

265

Asn

35

Ile

Gly

Thr

170

Ile

Ser

Asn

Gly

Lys

250

Glu

Phe

Leu

Val

Thr

155

Ser

Gly

Val

Gly

Leu

235

Lys

Val

Gly

Asn

Leu

140

Asn

Ile

Phe

Lys

Ala

220

Arg

Met

Ile

Ser

Val

125

Val

Arg

Gln

Ser

Leu

205

Leu

Gln

Met

Asn

Ser
285

Lys

Val

Ala

Asn

Ser

190

Gly

Ser

Gly

Ile

Ser

270

Arg

Gly

Asp

Gly

Ala

175

Pro

Lys

Pro

Ser

Leu

255

Glu

Asp

Asn

Met

Ala

160

Gly

Gly

Ala

Arg

Ala

240

Leu

Trp

Glu
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[0010]

Pro

His

305

Ala

Asp

Leu

Ala

Phe

385

Phe

Thr

Leu

His

Gly

290

Tyr

Lys

Asp

Ile

Val

370

Asn

Gln

Val

Thr

Tyr
450

Asn

Ile

Asp

Asp

Thr

355

Glu

Thr

Tyr

Pro

Val

435

Gln

Thr

Tyr

Ser

His

340

Asn

Ala

Val

Ala

Ala

420

Asn

Val

Ala

Asp

Gly

325

Tyr

Ser

Tyr

Thr

Asn

405

Ser

His

Arg

Arg

Thr

310

Asn

Met

Pro

Leu

Asp

390

Asn

Glu

Met

Ile

Leu Arg Trp Pro

295

Trp

Glu

Thr

Asp

Asn

375

Gly

Gln

Leu

Asn

Lys
455

Pro Ala

Val His

Lys Glu
345

Leu Tyr
360

Asn Gln

Thr Ile

Ala Thr

Pro Ser

425

Leu Gly
440

Thr Glu

36

Thr

Ala

330

Glu

Ala

Thr

Val

410

Ala

Gln

Asp

Tyr

Leu

315

Leu

Ile

Asp

Lys

Asp

395

Thr

Ala

Asp

Ala

Thr Asp
300

Gly Glu

Gly Ile

Arg Gln

Ala Asp
365

Asp Ile
380

Pro Ile

Ser Val

Ile Gln

Gln Glu

445

Gly Phe
460

Ser

Ala

Gln

Asn

350

Ser

Ile

Gly

Gly

Asp

430

Val

Lys

Ser

Leu

335

Met

Ala

Lys

Thr

Lys

415

Gly

Gln

Pro

Gly

Ile

320

Ala

Gln

Asp

Asn

Gln

400

Gln

Gln

Ile

Asp
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[0011]

Phe

465

Ala

Thr

Pro

Leu

Trp

545

Phe

Ser

Leu

Gly

Thr
625

Trp

Ala

Val

Asp

Asp

530

Lys

Ser

Phe

Thr

Thr

610

Gln

Tyr

Ala

Tyr

Thr

515

Pro

Ala

Tyr

Ile

Asn

595

Asp

Tyr

Gln

Val

Val

500

Leu

Asn

Ser

Val

Ser

580

Gln

Leu

Ser

Met

Asp

485

Gln

Asn

Trp

Phe

Val

565

Ser

Gln

Ser

Asp

Asn

470

Phe

Lys

Val

Gln

Thr

550

Lys

Gln

Tyr

Ala

Asn
630

Gly Glu Thr Leu

Gln

Thr

Gln

535

Ala

Ser

Asn

Gly

Asp

615

Ser

Ile

Trp

Val

520

Thr

Pro

Glu

Met

Phe

600

Gln

Phe

Pro

Arg

505

Gln

Leu

Ala

Asp

Asp

585

Gln

Leu

Gln

37

Ser

490

Gln

Arg

Val

Tyr

Ala

570

Gln

Phe

Lys

Gln

Leu

475

Gly

Leu

Lys

Leu

Asn

565

Ser

Gln

Gln

Ala

Ala
635

Thr

Arg

Ser

Val

Lys

540

Asn

Gly

Thr

Lys

Met

620

Ser

Pro

Ala

Asn

Ala

525

Lys

Gln

Ile

Ala

Lys

605

Gln

Lys

Lys

Pro

Gln

510

Asp

Ala

Gly

Asp

Thr

590

Thr

Phe

Thr

Ala

Ala

495

Ser

Gly

Asp

Gln

Leu

o975

Leu

Thr

Asn

Asn

Gly

480

Thr

Leu

Ser

Asn

Ser

560

Ser

Thr

Asp

Leu

Ala
640
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[0012]

Ile

Gln

Leu

Asp

Pro

705

Gln

Leu

Ala

Ser

Gly

785

Asn

Thr

Glu

Phe

Asn

690

Val

Ile

Arg

Phe

Ala

770

Thr

Pro

Ser

Ala

Gln

675

Val

Gly

Leu

Val

Thr

755

Thr

Tyr

Ala

Thr

Ala

660

Leu

Thr

Asp

Thr

Ile

740

Leu

Ser

Thr

Lys

Asp

645

Ala

Thr

Ser

Lys

Leu

725

Lys

Gln

Glu

Met

Ile
805

Leu

Pro

Ser

Gly

Ser

710

Thr

Gln

Pro

Gly

Ser

790

Ala

Gln

Thr

Asp

Ser

695

Asp

Lys

Asp

Ser

Gln

775

Glu

Ile

Ala Leu Ala

Gly

Gly

680

Val

Asp

Tyr

Asn

Ala

760

Ala

Thr

Gln

Tyr

665

Gln

Ile

Phe

Asp

Gln

745

Gly

Phe

Lys

Val

38

650

Gln

Trp

Asn

Thr

Glu

730

Ser

Glu

Ala

Ala

Ala
810

Pro

Leu

Gln

Gly

Val

715

Pro

Gln

Ala

Thr

Pro

795

Thr

Gly

Asp

Tyr

Gln

700

Thr

Lys

Tyr

Glu

Lys

780

Asp

Thr

Tyr

Gly

His

685

Gln

Gly

Pro

Leu

Thr

765

Leu

Gly

Gly

Tyr

Thr

670

Gly

Thr

Asp

Ser

Ala

750

Ile

Val

Tyr

Lys

Gly

655

Thr

Thr

Leu

His

Met

735

Gly

Thr

Ala

Gln

Glu
815

Ile

Tyr

Lys

Asn

Gln

720

Thr

Ala

Ser

Asp

Ser

800

Ala
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[0013]

Thr Val Thr Ile Asp
820

Gly Tyr Thr Leu Ala
835

Asn Gln Pro Leu Ala
850

Arg Leu Leu Gly Tle
865

Leu Leu Val Val Leu
885

210> 5
211> 274
<212> PRT
213> REPEILME

<400> 5
Met Thr Lys Lys Ala

1 5

Ile Leu Leu Phe Thr
20

Ala Thr Ala Ile Asn
35

GIn Gln Glu Ala Lys
50

Gly

Ile

Ile

Ala

870

Ile

Ser

Ala

Glu

Gln

Glu

Leu

855

Leu

Lys

Gly

Gly

Leu

Asn
55

Ala Leu Lys
825

Gly Ser Thr
840

Pro His Thr

Gly Leu Tle

Arg Arg Val
890

Thr Ser Arg
10

Ala Ala Cys
25

Leu Leu Thr
40

Ala Ala Ala

39

Pro

Ile

Gly

Ser

875

Val

Leu

Phe

Ser

Gln

Gly

Thr

Gly

860

Ala

Lys

Leu

Cys

Asp
60

Glu

Leu

845

Gln

Ala

Gln

Arg

Tyr

Arg

45

Glu

Ser

830

Gln

Gly

Phe

His

Trp

Pro

30

Ala

Gln

Lys Asn

Ala Ile

Tyr Gln

Leu Leu

880

Asp
895

Phe Val

15

Phe Ala

Ala Ala

Arg Ala
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[0014]

Ala

65

Pro

Leu

Phe

Pro

Ser

145

Lys

Met

Gln

Cys

Arg
225

Glu

Phe

Ile

Asp

Gly

130

Ala

Leu

Ala

Ser

Thr

210

Val

Asn

Gln

Gly

Thr

115

Thr

His

Lys

Tyr

Leu

195

Pro

Pro

Arg

Ser

Arg

100

Thr

Ser

Gly

Arg

Gln

180

Tyr

Tyr

Ala

Arg

85

Val

Asn

Tyr

Gly

Gly

165

Val

Ile

Met

Thr

Leu

70

Gln

Val

Asn

Pro

Leu

150

Gln

Phe

Glu

Ile

Glu
230

Ala

Ile

Thr

Arg

135

Pro

Arg

Pro

Asn

215

Ser

GIn Thr Gly

Phe

Pro

Leu

120

Gly

Thr

Phe

Ile

Gly

200

Ser

Leu

Asn

Lys

105

Leu

Gly

Lys

Phe

Lys

185

Arg

His

Glu

40

Gln

90

Leu

Asp

Lys

Arg

Leu

170

Thr

Asp

Arg

His

Leu Arg
75

Ala Tyr

Ala Val

Gln Gly

Asn Thr
140

Phe Phe
155

Gln Val

Val Arg

Leu Ala

Leu Leu

220

Ala Ala
235

Pro

Val

Asp

Ala

125

His

Thr

Asn

Pro

Thr

205

Val

Glu

Gly

Lys

Leu

110

Val

Thr

Asp

Gly

Asp

190

Leu

Thr

Ser

Gln

Arg

95

Pro

Val

Val

Leu

Lys

175

Glu

Met

Gly

Ala

Asp

80

His

Leu

Leu

Val

Ser

160

Lys

Thr

Thr

Lys

Asp
240
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[0015]

Arg Trp Arg Leu Trp Leu Ser Ile Ala Val Val Val Gly Val Leu Gly

245

220

255

Leu Ala Leu Leu Ser Phe Tyr Leu Ala Arg Arg Tyr Leu Arg Arg Pro

260

Arg Ala

<210>
211>
212>
213>

<400>

Met Gln

1

Met Leu

His Ala

Thr Ser

50

Gly Arg

65

6
517
PRT

Val Thr Phe

Met Ser Phe
20

Ala Thr Thr
35

Asp Glu Gln

Lys Pro Val

Asp Ala Phe Tyr Gln

Ser Met

Ile Ser Gln

Lys

Leu

Thr

Ile

Gln

70

Leu

Asn

Lys

Leu

Val

Gln

55

Gly

Leu

Leu

265

Ile Gly

Pro Leu

25

Asp Phe

40

Asn Thr

Ala Gln

Glu Asn

Gly Gln

41

His

10

Leu

Thr

Gly

Phe

His
90

Ser

Ser

Leu

His

Lys

75

Asp

Val

Leu

Ala

His

Asp

60

Ile

Asn

Leu

Lys

45

Leu

Phe

Thr

Leu

270

Ala

Lys

30

Ile

Gly

Asn

Thr

Gln

Ala Leu

15

Pro Val

Glu Gln

Leu Thr

Val Thr

80

Ala Ala

Asp Pro
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[0016]

Asn

Gly

Glu

145

Ser

Leu

Glu

Val

Leu

225

Leu

Ile

Ala

Ala Ala
115

Leu Ala
130

Ala Val

l.eu Pro

Tyr Pro

Gln Ala

195

l.eu Thr

210

Ala Asp

Asp Tyr

Thr Val

Phe Met

100

Thr

Ala

Thr

Val

Lys

180

Val

Tyr

His

Met

Asp

260

Ser

Val

Lys

Pro

Arg

165

Asp

Ala

Gln

Ser

Thr

245

Gly

Ser

Thr

Thr

Gln

150

Gln

Ser

Thr

Val

Gln

230

Lys

Gln

Asn

Thr

Asn

135

Pro

Asp

Leu

Lys

GIn

215

Asp

Glu

Asp

Asp

Asp

120

Gly

Tyr

Asp

Val

Asp

200

Phe

Thr

Gly

Ile

Ala

105

Ala

Arg

Gln

Gly

Thr

185

Leu

Gln

Phe

Leu

Leu

265

Ala

42

Asp

His

Lys

Ser

170

Lys

His

Tle

Lys

Thr

250

Lys

Trp

Gly

Ser

Ala

155

Asp

Asn

Asp

Pro

Tyr

235

Phe

Ala

Gln

Leu

Val

140

Ala

leu

Lecu

Val

His

220

Asn

Lys

Leu

Gln

Ala

125

Tyr

Asp

Thr

Thr

Ala

205

Asp

Gln

Ala

Thr

Thr

110

Ala

Ala

Met

Asn

Glu

190

Val

Tle

Phe

Leu

Gly

270

His

Phe

Phe

Ile

Tle

175

Ile

Gly

Gly

Lys

Thr

225

Lys

Asn

Lys

His

Val

160

His

Asn

Asp

Ala

Val

240

Ala

Met

Tyr
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[0017]

Pro

Val

305

Tyr

Asn

Gly

Gly

Asn

385

Ala

Ala

Ile

Pro

Phe

290

Arg

Thr

Thr

Pro

Ser

370

Gly

Gly

Ala

Gln

Glu

275

Gly

Asn

Gly

Ala

Glu
355

Ser

Asn

Thr

Thr

Gly

435

Gly

Phe

Leu

Ile

Glu

340

Ile

Lys

Val

Tyr

Arg

420

Leu

Tyr

Glu

Lcu

Val

325

Val

Gln

Ser

Arg

Gln

405

Leu

Leu

Glu

Leu

Thr

310

Asn

Ser

Thr

Leu

Glu

390

Pro

Lys

Pro

Ile

Asp

295

Gln

Glu

Phe

Gly

Ala

375

Tyr

Thr

Thr

Gly

Leu

280

Phe

Tyr

Lys

Asp

Gly

360

Asn

Ala

Lys

Ser

Arg

440

Asp

Leu

Ala

Met

Pro

345

Ile

Ala

Val

Ile

Gly

425

Tyr

Pro

43

Gly

Gly

Ile

330

Asp

Arg

Thr

l.eu

Thr

410

Ala

Thr

Thr

Gly

Lys

315

Pro

Ser

Phe

Phe

Glu

395

Trp

Glu

Leu

Thr

Thr
300

Arg

l.ys

Phe

Ile

380

Gly

Thr

Thr

Val

Asp

285

Asp

Val

Gln

Tle

Lys

365

Leu

Val

Thr

Ala

Glu

445

Phe

Pro

Thr

Lys

Thr

350

His

Gln

Asn

Asn

Asn

430

Thr

Glu

Asp

Val

Val

335

Val

Glu

Arg

Gly

Gln

415

Leu

Ala

Val

Ala

Ala

320

Gly

Asn

Ala

Met

Met

400

Asp

Thr

Ala

Ile
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[0018]

450

Ala Gly Thr
465

Trp Gly

Asn Gln Leu Leu Pro

485

Ala Tle
500

Met Ile Gly

Thr Ser Lys
515

Lys Val

210> 7
211>
212>
213>

<400> 7
Met Arg Arg Phe Tyr

1 5

Ile Val Leu Gly Asn
20

Ala Glu Ile Val Ile
35

Glu Asp Val Trp Tyr
50

Pro Asp Lys Asp Gly
65

455

460

Thr Lys Thr Ile Arg Ile Ala Asn Thr

470

Met Thr Gly

Leu Met Gly

Trp Trp Leu

Thr Pro His

His Lys Arg
40

Glu Asn Asp
HH

Tyr Lys Leu
70

Gly

Gly
505

Val

Trp

25

Ile

Gly

Leu

44

475

lle Gly Leu Phe Ala
490

Gly His Leu Met Lys
510

Pro Leu Leu Leu Leu

10

Val His Ala Ala Asp

30

Arg Asp Ile
45

Tyr Arg

His Arg Ile Asp

60

Pro

Ser Lys Thr Ser

75

Gly

Pro

Phe

495

Lys

Ile

15

Gln

Gln

Asn

Leu

Val

480

Leu

Lys

Gly

Thr

Pro

Asn

Asn
80
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[0019]

Gly

Met

Thr

Gly

Thr

145

Gln

Ser

Val

Ile

Phe

225

Ala

Ala

Thr

Arg

Gln

130

Leu

Ala

Thr

Val

His

210

Lys

Ile

Asn

Pro

Lys

115

Gly

Gly

Pro

Glu

Phe

195

Leu

Phe

Phe

Phe

Glu

100

Gln

Asn

Glu

Thr

Leu

180

Pro

Tyr

Gly

Ala

Glu

85

Ala

Ala

Lys

Asp

Lys

165

Asn

Val

Pro

Val

Ile
245

Val

Ile

Leu

Gly

Gly

150

Ala

Val

Thr

Lys

His

230

Tyr

Tyr Asp Ala Ser

Arg

Lys

Ile

135

Ile

Tyr

Asp

Asp

Asn

215

Pro

Arg

Ala

Phe

120

Gly

Ser

Leu

Leu

Pro

200

Val

Asp

Ile

Leu

105

Ala

Leu

Arg

Met

Glu

185

Ile

Gly

Gly

Glu

45

90

Val

Arg

Met

Ile

Ile

170

Arg

Ser

Tyr

Thr

Asn
250

Ser

Ala

Asn

Thr

155

Glu

Gly

Val

Ser

235

Gly

Leu

Arg

Asn

Thr

140

Val

Val

Ser

Asn

Arg

220

Lys

Lys

Leu

Leu

125

Lys

Ser

Ala

Ser

Pro

205

Asp

Arg

Lys

Lys

Gln

110

Lys

Asn

Val

Pro

Pro

190

Leu

Pro

Leu

Leu

Pro

95

Asn

Leu

Asp

Asp

Asp

175

Met

Gln

Tyr

Ala

Tyr
255

Asn

Met

Ala

Pro

Gln

160

Pro

Leu

Thr

Phe

Gly

240

Leu
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Asp

Asp

Gly

Phe

305

Arg

Asn

Gly

Tyr

Gly

385

Thr

Ser

Met

Pro

Leu

290

Glu

Ala

Arg

Gly

Asn

370

Pro

Gly

Asp

Ser

Leu

275

Val

Glu

Ile

Arg

Val

355

Tyr

Ser

Thr

Trp

Pro

260

His

Asn

Leu

Lys

Phe

340

Val

Ala

Thr

Arg

Arg
420

Val

Asp

Thr

Gln

Ile

325

Val

Thr

Asp

Thr

Thr

405

Asn

Thr

Asp

Gly

Gly

310

Glu

Leu

Pro

Lys

Gln

390

Pro

Leu

Asp Leu Arg Asn

Arg

Glu

295

Val

Ile

Ile

Glu

Gln

375

Leu

Lys

Arg

Val

280

Arg

Pro

Pro

Asp

Met

360

Ala

Gly

Arg

Phe

265

Asn

Phe

Gly

Asp

Gly

345

Ile

Ser

Asn

Gln

Val
425

46

Lys

Leu

Tyr

Ser

330

Gln

Ser

Thr

His

Ser

410

Leu

Lys

Phe

Pro

Glu

315

Trp

Pro

Ser

Thr

Gly

395

Gly

Leu

Trp

Val

Ala

300

Val

Glu

Met

Gly

Gly

380

Gln

Tyr

Gly

Val

Ser

285

Gly

Asp

Asp

Gln

Tyr

365

Asp

Asp

Leu

Ser

Ser

270

Asp

Glu

Ala

Glu

Glu

350

Pro

Gln

Thr

Pro

Leu
430

Thr

Gln

Tyr

Lys

Asp

335

Asn

Arg

Thr

Asn

Ala

415

Leu

Thr

Asp

Phe

Ser

320

Gly

Phe

Val

Ala

Gly

400

Met

Leu



CN 102317311 B

FF

.l

=

20/54 T

[0021]

Leu Leu Ala Thr Tyr Phe Phe Ile Lys Asn Lys Lys Ala Arg His His

Ala Cys
450

210>
211>
212>
213>
<400>
Met Pro

1

Thr Gln

Asn Pro

Pro Ala
50

Ala Pro
65

Gln His

Thr Leu

435

Lys

8
983
PRT

8

Arg Lys Trp

Ile Gly Ser
20

Lys His Asp
35

Ala Ser Glu

Ser Thr Ser

Ile Lys Leu
85

Thr Tyr Asn
100

Ile His

Ala Ala

Val Arg

Ala Ala

55

Ala Ala
70

Glu Ala

Val Asp

440

Met Leu

Val Pro

25

Asp Ala

40

Glu Phe

Ala Lys

Gly Lys

Ile Gln
105

47

Met
10

Val

Ser

Gln

Ser
90

Arg

Leu

Ala

Val

Leu

Thr

75

Trp

Ser

Leu

Lys

Gln

Glu

60

Thr

His

Glu

445

Leu Met Leu

15

Ser Ala Gln

Pro
45

30

Ser Thr

Ala Ala Ala

Ser

Lys Ala

Gly Asp Gly

95

Ile Gln Val

110

Val

Thr

Arg

Ser

Arg

80

His

Lys
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[0022]

Leu

Phe

Glu

145

Leu

Lys

Asp

Glu

Ser

225

Ala

Thr

Ser

Ile

Ala

130

Ile

Leu

Leu

Val

Pro

210

Ala

Leu

Arg

Asp

Leu

115

Asn

Thr

Thr

Ser

Asp

195

Ala

Leu

Ser

Ser

Tyr
275

Ala

Ala

Arg

Leu
180

Leu

Ala

Gly

Lys
260

Val

Lys

Gln

Arg

Lys

165

Asp

Gln

Leu

Thr

Glu

245

Tyr

Ser

Pro

Gly

Leu

150

Leu

Gly

Leu

Ser

Ile

230

Glu

Gly

Arg

Gln

Phe

135

Ala

Pro

Phe

Pro

Lys

215

Lys

Ala

Ser

Ser

Asp Gln
120

Thr Ser

Glu Lys

Asp Thr

Asn Asp

185

Ala Arg
200

Asp Ala

Ile His

Gln Tle

Arg Trp

265

Asp Ala
280

48

Thr

Gln

Thr

170

Ala

Leu

His

Ala

250

Ala

Thr

Gly

Pro

Ala

155

Gln

Ala

Ala

Ser

Thr

235

Arg

Met

Ala

Gln

Ala

140

Glu

Gln

Gln

Asn

Leu

220

Lys

Lys

Glu

Ile

Gln

125

His

Lys

Ala

Val

Asp

205

Ile

Ala

Pro

Asn

Ile
285

Val

Thr

Gly

Ala

Leu

190

Asp

Leu

Asp

Asn

Gly

270

Phe

Val

Asn

Glu

Ser

175

Ala

Val

Pro

Gly

Ser

255

Val

Lys

Lys

Gly

Tyr

160

Val

Leu

Gln

Pro

Ala

240

Ser

Ser

Asp
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[0023]

Ala

Lys

305

Arg

Pro

Asn

Trp

Ile

385

Leu

Thr

Trp

Arg

Val

290

Val

Phe

Val

Asn

Arg

370

Pro

Asn

Tyr

Ile

Gly
450

Gln

Asp

Glu

Glu

Phe

355

Val

Gln

Pro

Asp

Thr

435

Lys

Asn

Ile

Ile

340

Phe

Ile

Ser

Gly

420

Ser

Glu

Pro

Asp

Gly

325

Gly

Ser

Phe

Glu

Glu

405

Arg

Asp

Gln

Ser

His

310

Ala

Thr

Gly

Tyr

Ala

390

Phe

Phe

Lys

Arg

Gly Pro Ser Asn

295

Val

Tyr

Thr

Met

Asp

375

Asn

Val

Ile

Ala

Gly
455

Gly Ser

Val Glu

Pro Gln
345

Ser Phe
360

Lys Ala

Gln Asn

Trp Thr

Thr Asp

425

Thr Phe
440

Tyr Thr

49

Ala

Leu

330

Ala

Thr

Ser

Glu

410

Trp

Glu

Ser

Leu

Ser

315

Thr

Val

Asn

Arg

Thr

395

Gln

Gln

Thr

Gln

Leu

300

Gly

Gly

Val

Gln

380

Leu

Ala

Phe

Glu

Thr
460

Asp

Leu

Ile

Ile

Leu

365

Arg

Thr

Gly

Glu

Lys

445

Trp

Ala

Asp

Arg

Asp

350

Tyr

Leu

Phe

Met

Glu

430

Leu

Gly

Lys

Gly

Val

335

Phe

Tyr

Asn

Thr

Thr

415

Gly

Gly

Asn

Ile

Asn

320

Arg

Ser

Asp

Phe

Ser

400

Pro

Thr

Ala

Trp
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Val

465

Gly

Thr

Trp

Thr

Glu

545

Gln

Asn

Ile

Asn

Ala
625

Asp

Ala

Ser

Val

Asn

530

Glu

Val

Gln

Val

Asn

610

Thr

Pro

Pro

His

Ile

Thr

Thr
500

Ala Asn

515

Asn

Asp

Val

Glu

Val

595

Asn

Asp

Lys

Lys

Asn

Val

580

Thr

Ser

Pro

Asp

Phe

485

Phe

Gly

Ser

Thr

Gln

565

Tyr

Asp

Pro

Asp

His

470

Gly

Arg

Ser

Val

Gly

550

His

Ser

Leu

Pro

Ala
630

Glu Asn Met Thr

Arg

Arg

Gly

Ser

535

Thr

Tyr

Met

Leu

Thr

615

Val

Gly

Gln

520

Ala

Ile

Asn

Gly

Pro

600

Tyr

Gly

Ala

Thr

505

Ile

Asn

Trp

Gly

Asp

585

Glu

Gln

Gln

50

Val

490

Tyr

Glu

Ala

Thr

Glu

570

Tyr

His

Lys

Asp

Glu

475

Ala

Ser

Leu

Glu

Ala

565

Pro

Val

Val

Ala

Arg
635

Trp Glu

Phe Thr

Asn Gly

Ile Asp
525

Ala Gly
540

Asn Asp

Phe Tyr

Val Lys

Glu Leu
605

Phe Gln
620

Lys Met

Asp

Leu

Gly

510

Pro

Gly

Leu

Tyr

Pro

590

Ile

Leu

Thr

Arg

Asn

495

Gly

Asn

Gly

Asp

Tyr

o975

Thr

Pro

Phe

Leu

Leu

480

Gly

Thr

Val

Ala

Asp

560

Ile

Lys

Asp

Asn

Thr
640
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[0025]

Glu

Ile

Ser

Asp

Phe

705

Val

Asn

Gly

Ser

Asp

Thr

Gly

Thr

690

Phe

His

Gln

Asp

Phe
770

Ala Ala

785

Asp

Gly

Val

Leu

Phe

675

Leu

Asp

Leu

Tyr

Thr

755

Gly

Gly

Thr

Ser

Thr

660

Phe

Thr

Thr

Asp

Gly

740

Gln

Thr

His

Val

Asp

645

Ile

Ser

Lys

Glu

Pro

725

Ala

Leu

Leu

Glu

Thr
805

Phe

Gly

Leu

Arg

Glu

710

Ala

Val

Gln

Lys

Leu

790

Val

Val Val Thr Gln

Arg

Arg

Leu

695

Arg

Gly

Leu

Thr

Pro

775

Gln

Gly

Glu

Leu

680

Thr

Tyr

Arg

Pro

Ala

760

Gly

Ala

Arg

Asp

665

Lys

Leu

Ser

Phe

Gly

745

Thr

Asp

Glu

Asn

51

650

Val

Val

Val

Lys

Pro

730

Ser

Ala

Tyr

Phe

Gly
810

Glu

Gln

Arg

Asn

Glu

715

Ala

Asp

Gln

Asp
795

Glu

Gly

Lys

Pro

Lys

700

Thr

Glu

Phe

Ser

Val

780

Leu

Ile

Asp

Ile

Thr

685

Ala

Asn

Phe

Val

Gln

765

Ser

Lys

Trp

Arg

His

670

Lys

Thr

Ala

Thr

Leu

750

Gly

Glu

Val

Pro

Gln

655

Phe

Asp

Val

Val

Lys

735

Lys

Lys

Ile

Ala

Asp
815

Arg

His

Pro

Lys

Gln

720

Lys

Gln

Val

Ala

Ala

800

Thr
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Thr

Glu

Gly

Gln

865

Glu

Phe

Ser

Glu

Glu

945

Met

Leu

Val

Lys

Asp

850

Leu

Thr

Lys

Asp

930

Thr

Val

Lys

Ile

Gly

835

Gln

Arg

Lys

Ile

Leu

915

Lys

Leu

Ala

Arg

Asn

820

Lys

Thr

Phe

Ala

Asn

900

Ser

Leu

Leu

Ile

Lys
980

Gln

Asn

Thr

Thr

Pro

885

Ala

Ser

Asn

Pro

Ser

965

Glu

Leu Lys Pro Thr Glu

Lys Leu

Pro Val
855

His Gln
870

Ala Gly

His Gly

Asp Glu

Arg Ile

935

Lys Thr
950

Ala Cys

Ala Arg

Ala

840

Ala

Leu

Phe

Thr

Tyr

920

Arg

Gly

Gly

825

Asn

Gln

Thr

Asp

Met

905

Gly

Phe

Gly

Gly

52

Ala

Gly

Pro

Arg

890

Val

Phe

Thr

Ser

Gly
970

Leu

Ser

Thr

Gly

875

Leu

Asp

Glu

Leu

Gly

955

Trp

Glu

Phe

Thr

860

Thr

Asn

Leu

Phe

Thr

940

Ile

Leu

Leu

Ala

845

Asp

Tyr

Gly

Ala

Ile

925

Asn

Leu

Leu

Ile

830

Leu

Glu

Arg

Ser

Tyr

910

Pro

His

Leu

Tyr

Lys

Asn

Leu

Phe

895

Ser

Ser

Phe

Leu
975

Ile

Arg

Gly

Thr

880

Thr

Gly

Ala

Leu

Leu

960

Tyr
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CN 102317311 B 26/54 I
210> 9
211> 1080
<212> DNA
213> WAFEFLAT
<400> 9
gtgacaaaac gaacacgtcg acctttagac ttgattgata ttgtgattgg atgtcttcett 60
ttagecgggtt ttggtgtttt atgetatcca tttgecaagtg atgettacgt ttcttaccaa 120
aatcagcaag tcatcgacag gtatcgacaa caagaagcgce ggaagaatca gatggtgttg 180
cggcgggaat ataacgacta tcagcaaaaa aataaacagt tggcagcaag tcaacaagtg 240
cceggegttg ccagttttaa tcatgetgtt aatgatcaag gaaccgcaaa aacagcagcec 300
aaacgcaatc aacaaatctt gactcggcag acagttgetce agttgacgat tcccaaaatt 360
ggecttagte tgeeggtttt tgatcataca agegattgge ttctacaatt tggegectgt 420
ttattggatg gtacaagtta tccaactggt ggtaaaaata cccatgectgt catttcageg 480
catcgtggtg tgccaaacge tgaacttttt acccgagtac cagegttaaa aaaaggcegac 540
aagtttttta ttagcatagg caatcataaa ttggcttacc aagtctttaa gcgeccaggtt 600
attgagccaa gtgatacccg gcagctaaga attgtgecgg gacaggatet tgtgacctta 660
atgacctgca cgccttatat gatcaattct catcgattgt tgataacggg tcgecgaatt 720
ccttacgtta aggcagatga agaggcttca agttgggegg tttggtggaa caaattaaag 780
ctaatagtcg cacttttagg cgecggtgatc attttaggeg tgatcggttt cgtaatgege 840
agtttgatge ttggccgaaa gecattatttg ctggaagtac cggetgaage cacacaagtce 900
gtggtgaaac gaggtcgaca tatacattct tttaaatcag atcaaactgg ggtgactgac 960
atcagcctge ctggtaatca ttatcgagtc gecaattgtca caccgettgg ccggactaag 1020
tacaaggctt atgtcaaaaa aattcgggat aaaagctttc aattaaaaga atatcattaa 1080

[0027]
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<210> 10
<211> 1005
<212> DNA
213> WAREILAT
<400> 10
atgaaaaaga caattgccaa gaaagtgetg acattaacca gcacgatcct aatgacatta 60
ctgatggttc tcgggtttaa tggcactegg gttcaagcag atacgaatga tacgacaaca 120
caaaacgttg tccttactaa atacgggttt gacaaagatg ttactgccat tgatcgtgceg 180
actgatcaaa tttggaccgg cgatggtget aagectttac aaggegttga tttcaccatt 240
tacaacgtga cagccaatta ttgggcatcg cctaaggatt ataaaggcag ttttgatagt 300
geteeggttg cecgcaaccgg tacgactaat gacaagggge aactaaccca agcattacct 360
atccaatcaa aagatgccag tggtaagact cgtgectgetyg tctatctttt ccatgaaacc 420
aatccgecgag ctggttataa cacgtctgee gatttctggt taaccttacc agccaaggcea 180
gecagecgacg ggaatgtcecta tgtetaccca aagaatgttc aaaagaccac ctatgagege 540
acttttgtta agaaagatgc tgagactaaa gaagtgcttg aaggagcecgg ctttaagatt 600
agcaatagtg atggcaagtt tttgaagttg acagataaag atggtcaaag cgtcagcatce 660
ggegaaggat ttatcgatgt attggeccaat aactatcgat tgacgtgggt tgetgaaage 720
gatgctactg ttttcacgtc tgataagage ggtaagtttg gecttaaatgg atttgetgat 780
aacaccacaa cttacacggc agttgaaaca aacgtgececgg atggttatga tgctgetgece 840
aatacagact ttaaagctga taattcgtct agecgacattc tagatgcacc aagceggtatt 900
ctgccacaca ctggtggtac tggcacagtc atttttgega ttttgggegt tgccttaatt 960
gcatttggag cagttgccta tcgcaagege cgeaatggtt tctaa 1005
210> 11
211> 726
<212> DNA

[0028]

54



L7

CN 102317311 B 28/54 I
213> WABREILATE
<400> 11
atgactaaat ccttccgtee gttagtgatt ttgacctttt gettggecact actagtcagt 60
ttggcaacga caacgttgca gcagacacag gecggecaactg tgeccgaccac tgttgatgtt 120
gtgttgcata agctgttgtt taaagatacc ttgccaactc aacaagcaaa taacgggaca 180
acaaaacccg acttttcgeca ggcagatgtg ccgttaaacg gtgtgacgtt cacagtttat 240
gacgtgaccg ctgacttttg gcagettgte tccaaaaatg geggtgegat tgaggtagea 300
caaacgacgt tgagtcaaga tagctatcag cctgctagcet ccagccttat cgcacaggtt 360
gtgacggetg gtcagggaga agegtacttt ggegatttac cactccgaca ggggcecageat 420
getgeggttt atetttttaa agaaacggeg gecacctaaga atattgaage cagtcagaat 480
cttgtggttg tcatgtcaag caaccttcaa catgggaatc aatcacgcat tgatttattt 540
cctaagaaca aaatggtaag tcgtcacacc gatgccccca aaaaagttcc aaagaaaata 600
cgtcaattgt tgccacaaac gggtgataca gttgcagett ggetttcagt getegggttg 660
ataatcttcg cgacagtact tgcttttaac ataaaaaacc aaaaaattaa taagtgggag 720
agataa 726
210> 12
211> 2688
<212> DNA
213> BRI E
<400> 12
atgacagcta aagtggcegag aactgggecat ttgttcgegg tettattgat tttgatgagt 60
atgttaacag gcttagtgac aagtggcagt tcagttgtga cagccactga taacattcge 120
ccaacctatc aaaccgatgc taatggtacc tatccgacaa attcgtggeca ggtcacggga 180
caacaaaatg taatcaatca acgtggeggg gatcaagttt cagggtggga taataataca 240

[0029]
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atatggaatg gtgatgcgac tgataccacg aactcttacc tgaaatttgg tgaccccaat 300
aatccggatt atcagattcg aaaatatgct aaagagacga atacccctgg attgtacgac 360
gtttatttga acgtcaaagg caataaacag caaaatgtga agcctgtaga tattgtctta 420
gttgttgata tgtctgggtc aatggagtca aacagatggg gcacgaatcg agetggtget 480
gttcgtactg gcgttaagaa tttcttgact tctattcaaa acgccggtet gggtaattac 540
gtcaatgttg gtttaattgg gttttctagt cctggttata tcggtggcaa atcgggttat 600
attagtgtca aattaggcaa agcaggtaat gccagccage aacaagcegat taatggtgea 660
ttgagtccaa ggtttcaagg gggtacgtat acgcagattg gtttgeggea aggatcagece 720
atgctgaatg cggacaccag tggcaataaa aaaatgatga ttttgttaac tgatggcgtg 780
ccgacttttt ctaacgaggt gataaattca gagtggataa atggtacatt gtatggcact 840
aattttggat ccagcagaga tgaaccaggg aacaccgcac gacttcgatg gccatacacce 900
gatagttcag gtcattatat atatgatact tggccagcaa cattgggtga ggccaagata 960
gcaaaggata gtggtaatga ggtgcacgcg ttaggecatcc aactggetga cgacgaccac 1020
tacatgacga aagaaaaaat acgccaaaac atgcagctta ttaccaattc accggattta 1080
tacgaagatg ctgatagtge cgatgetgtt gaggettatt tgaacaatca ggcaaaggac 1140
attatcaaaa actttaatac tgtcaccgac ggecacgatca cagacccgat tggtacgcaa 1200
tttcaatatg cgaacaacca ggcgaccgtt acgagtgtcg gcaagcaaac tgtgccagcea 1260
agtgagttge caagtgegge gatccaagat ggtcaattga cggtgaatca catgaacttg 1320
ggtcaggatc aggaagttca aatccattat caagtacgga tcaaaacaga ggatgctgge 1380
ttcaagcctg atttttggta ccaaatgaat ggtgaaacat tgttgacacc aaaagcggge 1440
getgecgetg ttgactttgg gattccttca ggecagggeac cagcaactac agtttatgtg 1500
cagaagcaat ggcgccagtt aagcaatcaa tcgttaccgg atacgctcaa cgtcacggtg 1560

[0030]
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[0031]

cagcgaaaag

aaagctgata

ttttcatatg

tctcaaaata

cagtttcaga

cagtttaact

atcacgtcaa

gcacctacag

caatggcaat

cagactttga

caaattctga

aaacaggata

ggcgaagetg

ttagttgcag

aatcctgcaa

gacggtgagg

agcacgatca

cagggctate

ttactggttg

210>

211>

212>
213>

13
825
DNA

tggctgacgg

actggaaage

tcgttaagag

tggatcagca

aaaaaacaac

taacccagta

cggatctgea

gttatcaact

accatggcac

atcctgttgg

cgctaacgaa

atcaaagcca

agacgataac

atggtaccta

agattgccat

cattgaagcce

ctttgecagge

agcgattget

ttttgataaa

ttcgettgat

tagctttacg

tgaagatgcce

aacagcaacg

cgatggtact

cagcgataac

ggcactageg

tgatgggaca

aaaggacaat

tgataagtca

atatgatgaa

atatcttgca

atcatcggeg

tacgatgtca

tcaggtaget

gggcegaaagt

gattaatcag

tggtatcgea

gcegacgggtg

ccaaattgge

gcacctgegt

tcgggaattg

ttgactttga

gatttatcag

agttttcage

ccagggtatt

acgtatcttt

gtgacatcag

gatgatttta

ccaaagecat

ggtgcagegt

acatctgagg

gaaacaaaag

acgactggta

aagaacggat

ccacttgcaa

ctgggattga

gtgaagcaac

57

aacagacctt

ataacaatca

atttgagtte

caaatcagca

cagatcagtt

aggcatccaa

acggtattca

ttcagctaac

ggagtgttat

cggtgaccgg

ccatgacttt

tcaccctgea

gacaagcgtt

caccagatgg

aagaggcaac

acacattage

ttttgeegea

tcagcgcage

atgactaa

agtccttaaa

gggtcaaagt

gtttatcagt

gtatggtttt

gaaggccatg

aaccaacgcc

ggaagctgea

gtctgatggg

taatggccag

ggatcaccag

gegggteate

accaagtgcet

tgcgacaaaa

ctatcaaagc

cgtcacgatt

gattgatgge

tacaggtggt

gttectttta

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2688
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[0032]

<400> 13

atgacaaaaa

actgegggag

ctaaccagtc

gagcaacggg

ccgtttcaaa

gtggttatce

ttagatcaag

catacagttg

aagttgaaac

gtctttegga

cgegatttgg

gtgaccggca

cgetggeget

agtttctate

210>

211>

212>
213>

14

DNA

<400> 14

atgcaagtaa

ttcettetac

ttcacgetge

cttggactga

1554

aagcgtceggg

ccgegtgttt

gcecgageage

cagcggagaa

gtaggcagaa

cgaaattage

gggcagtggt

tttcggecaca

gagggcagaa

tcaaaaccgt

ccacattaat

aacgggtace

tgtggttaag

tggeteggeg

cgtttaaaaa

cactgcttag

acaaaatcga

ccgggegtaa

gacaagtcgg

ctgetateeg

agcacagcaa

ccgtgecactt

atttaaccaa

ggttgatetg

gttaccaggt

cggeggettg

gttetttete

gcggecggat

gacctgtace

ttataccgaa

tatcgeggtt

ctatcttege

gatcgggcac

tgegggceaaa

acaaaccagt

accggtgecaa

ctgttacget

ttcgeggeaa

gaagccaagc

gcccagactg

gcectatgtga

cecetttttg

actagctatce

cccaccaaac

caagtcaacg

gaaacccaga

ccgtatatga

tcacttgage

gtcgteggag

cgaccgegegs

agtctettgg

cccgtacatg

gacgaacaga

ggegetcaat

58

ggttegteat

cggetattaa

aaaatgccge

gtttgegtee

aacggcatct

acaccaccaa

cgegegeage

getttttecac

gcaaaaagat

gcttgegeat

tcaactccca

acgcegecga

tgetgggatt

cgtaa

cagcgctgat

ccgegacaac

ttcaaaatac

ttaaaatttt

cttacttttt

tgaattgcta

cgcecaagat

gggacaggat

gatcgggega

caacacgectg

caagaacacg

cgatctgage

ggcgtatcag

tgaaccggga

ccgeetgtta

gtctgetgat

ggecattgetg

gctcatgage

gactgtggat

cggcecacgac

caacgtgacg

60

120

180

240

300

360

420

480

540

600

660

720

780

825

60

120

180

240
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[0033]

gacgccetttt

caaaacctgg

gcagacggcet

tacgcattte

agtctgccag

gacagtettg

ctccatgatg

gatattggceg

ctggattata

ggtcaggaca

gcttggeaac

gatcccgatg

tacaccggaa

gtgagetttg

attcggttet

ttacagcgaa

gceggaaccet

ctcaaaacca

tataccttgg

tttgaagtca

aatcaattat

atcttaatgg

accaattact

gtcagtatgt

tggeggeatt

acgaagcecgt

tgcggcaaga

ttaccaaaaa

tegeggttgg

cgcetggetga

tgaccaagga

ttttaaagge

aaacacacaa

cggtacgaaa

tcgtcaatga

atcctgacag

tcaaacacga

tgaacggcaa

accaaccgac

gtggagecega

ttgaaaccge

ttgeeggtac

tgcegatgac

gtggeggtea

ggaaaatcat

gaatctccag

caaaggatta

gaccccgeaa

cgatggatcg

tctgacggaa

cgatgtgcte

tcacagtcaa

aggccttact

attaaccgga

ctatccattc

cctgttgace

gaaaatgatc

caagattacc

agccggatet

tgtgegegaa

caagattacc

gacagccaac

ggcaccagaa

ttggggtacg

aggcggaatce

cctaatgaag

gataagacaa

gatcctaatg

gcegecaaaa

ccgtatcaaa

gatctgacca

atcaatgaac

acgtatcagg

gacactttta

tttaaggcat

aaaatggcect

gggtttgaac

caatatgccg

ccagaccaaa

gtcaatggte

tccaaaagtt

tatgcagttc

tggacaacga

ttaaccattc

ggctatgaaa

aaaacgattc

ggactctteg

aaaaagacca

59

ccgetgegag

cagcaactgt

ccaatggeceg

aagcagcaga

acattcatct

aageggtgge

ttcagttcca

agtacaacca

tgacggcaat

tcatgagtte

tggactttet

gcaaacgegt

aagtcggtaa

cggaaatcca

tggccaacge

ttgaaggegt

atcaagacgc

aagggctgtt

tcettgatee

gcatcgccaa

ccttectgat

gcaagaaagt

catgatatcg

cacgactgat

gcatagegtg

tatgatcgtg

ttatcctaaa

aacaaaagat

gattccgecat

atttaaagtg

cacggttgac

taatgacgca

aggegggacce

gaccgttgee

cacggctgaa

gactggeggg

gactttcate

taacggtatg

ggcaacgaga

gccagggega

gacaacagat

cacgccggtg

gatcggggee

ctaa

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1554
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[0034]

<210>
211>
212>
213>

<400> 15
atgcgacgat

aacacaccac

atttatcggg

gacccgaata

ggtgctaact

gcaattcggg

gegegggceca

aaaaacgatc

caggcaccga

aatgtggact

atcagtggca

gatccgtatt

gegatetttg

gtaaccgact

aacaaatttg

ggagaatatt

cgcgegatca

gtgttaattg

atcagtagcg

tttattggtg

attgggttca

atattcgcca

acccggataa

ttgaggtcta

ctttagttga

acctgaaatt

caacactcgg

ctaaagctta

tagagcgcaa

acccgttaca

tcttcaagtt

ctatttacceg

tgcgecaacaa

tttcegatca

tctttgaaga

aaatcgagat

acggccagece

gctacecegeg

gcettgteeeg

cgeggetgat

accggaagac

agatggctac

tgatgccage

tcgttatcag

agccggtcaa

tgaagatggg

tctgatgatce

aagttcgeeg

gaccatccat

cggegtgeac

aattgagaat

atgggtgage

agatgggcta

attgcaaggce

tecetgattet

gatgcaggaa

agtttataac

ttgettetat

caaactgecg

gtttggtatg

aaattattaa

tcettattga

aatatgacgc

gggaacaaag

atcagccgaa

gaggtggcac

atgttagttg

ctgtatccga

cctgatggta

ggtaagaagc

actactgatc

gttaatacag

gttcecegget

tgggaagacg

aactttggeg

tatgccgata

60

tgattggtat

agattgtgat

aaaatgacgg

gcaaaaccag

aaccgaatat

gtaagcaagc

gtatcgggcet

taaccgttte

cggatcctte

tttttccagt

aaaatgtcgg

cgagtaaacg

tttatctcega

cgttgecatga

gtgaacgctt

atgaagtgga

aagatggcaa

gggtggtgac

agcaggegte

cgtgettgge

ccataagcga

tcatcggatt

cgggcetgaat

gacgcctgaa

actgaaattt

gatgaataca

tgtcgatcaa

aaccgaactc

cacggatcct

ttatgtcege

gttagecggt

tatgtcgeca

tgaccgegtg

tttgeeegee

tgctaaaage

ccggegettt

accggaaatg

gacaaccggt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140
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gatcaaaccg cggggccatce aacgacccag cttggcaate acgggecagga tacgaacgge 1200
accggaacge gtacacctaa gcgtcaatce ggttatttge cggecatgte cgattggege 1260
aatttacget ttgtectttt agggagtctg ttactactac tggccactta cttettcatt 1320
aaaaataaga aagcgaggca ccacgcatge aagtaa 1356
<210> 16
211> 2952
<212> DNA
213> WA E
<400> 16
ttgcetagga aatggattca tatgectgatg ttactgetga tgetggtcac gcaaattgge 60
agtgcecgegg tcceggtage caaaageget cagactaatce caaagcacga tgtcegggat 120
gcgtecagtge agecgageac tegtceetgee geatccgaag ctgetgagtt tgatctggaa 180
gcageggeta gtgegecatce aaccagegeg gecgecaage aaactacttce aaaagetegg 240
cagcacatca agctagaagc agggaagtcet tggcacggeg atggtcatac gttaacttac 300
aacgttgaca ttcagcggtc tgaaattcag gttaagttga ttttagccaa gccacaggat 360
caaacggggc agcaagtcgt caagttcget aatgeccaag gattcacgte ccagectgea 420
catactaacg gtgaaataac gcgeccggett gcagagaaaa cggcagaaaa aggtgaatac 480
cttttaacca aaaagctgcee tgatacaaag cagcaagcag ctagtgtgaa actcagtctg 540
gatggattta atgacgctge tcaggtatta gecgettgatg ttgacttgea getgectgeg 600
cgectggeta acgatgatgt gcaggaaccg getgecactca gcaaagatge gcacagtcetg 660
attttaccge cgtetgecact tgggacgatt aaaattcacg caactaaage tgatggecgcece 720
gcactttcgg atgaagagge gcaaatttat cgcaaaccaa atagtagtac ccgttcaaaa 780
tacggatcac gttgggcegat ggagaatgge gtttcatcag attatgtgte gegttetgat 840

[0035]
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[0036]

gccaccgeea

gatgccaaga

cgttttgaga

ggcactacce

tttgccaatg

cgattgaact

ttgaatcceg

cggtttatca

ttcgaaaccg

tggggaaact

ggtgcgecaa

tttagacgcg

atcgagttga

ggtggeggag

caggtggtca

tacagtatgg

gagcatgtcg

cagctcttta

gaggacgtgt

atcggacgtg

aaggtgegge

gcgaccegtta

ttatttttaa

tcaaagtgga

ttggtgetta

ctcaggatgt

ttttgtacta

ttattccgea

gtgagtttgt

cggattggeca

aaaaactggg

gggtcgatcee

catttgggeg

gcacttatte

ttgacccaaa

ccgaggaaga

atcagcatta

gegattacgt

agttgattce

atgcaactga

cggattttgt

aagatgtgca

caacaaagga

aatttttcga

agatgcggtt

tattgatcat

tgttgaacta

cggcattgat

tgactggege

aagtgaagcc

ctggacggag

atttgaggaa

cgetegeggg

aattgatcac

tggtgeegtt

caacggegge

tgtcaccaac

taaaaccgge

caacggcegag

ggtgaageceg

ggacaataac

tceggatgeg

cgtgacgcaa

gaaaattcat

tceggacace

cactgaggaa

caaaatccca

gttggetcag

acaggtatte

ttttccaaca

gtgatttttt

aatcaaaatt

caggegegeega

ggaacctgga

aaggaacaac

gagaatatga

gegtttactt

ggtacttggg

aacaaaagcg

accatctgga

ccattttact

accaaaattg

aacagtcccce

gttggeccaag

gaaggcegatce

tttcatagecg

ctgacaaaac

cgttacagta

62

gtggtcctte

caagtgatct

gegteegtee

acttctttte

atgacaaggc

cgaccctgac

tgacgcccac

ttacctcaga

gtgggtacac

cggaatggga

taaacggtac

ttgccaatgg

tgagcgcaaa

ccgcaaatga

actacatcaa

ttgtgacgga

cgacttatca

atcggaaaat

ggcagcgaat

getttttete

gacttacgct

aggaaaccaa

taacctgceta

tgatggaaac

agtcgaatgg

cgggatgtca

aacgagacag

gtttactteg

ttatgacgat

taaagcgaca

ctcacagacc

agatcgacta

cagtcatacc

gagtggacaa

tgcecgaagee

tttagacgat

ccaggaagta

cetgetaceg

aaaagcgtte

gacgctgact

cacgctgaca

acttcgattg

ggtcaataaa

cgcagtgecag

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160
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gttcatcttg atccggcagg cagatttcca getgaattta ccaagaaaaa ccagtatgge 2220
gcagtgetge cgggtagtceg gtttgtettg aagcaaggag acactcaact gcaaacagcea 2280
actgecgatt cgcagggtaa agtctcattt ggaacgctaa aacccggega ctatcaggta 2340
agcgaaattg ccgetgeegg tcacgagttg caggetgaat ttgatttaaa agtggeaget 2400
gacggtactg tgacagtcgg ccgcaacggc gagatttggce cagacaccac ggtgatcaac 2460
caaclgaaac ccaccgaacl Lgagligale aaaal lgaaa dagglaadaaa caaaclcgec 2520
aatgcaagtt ttgccttata ccgtggegat caaaccacce ctgttgetca aggaacgact 2580
gatgaaaatg gccagttgeg attcacacat cagttgacce cgggaactta tcgettaacg 2640
gaaaccaaag cgcctgeegg atttgatcegg ctgaacggat cgtttacctt caagattaac 2700
gcgeatggea caatggtaga tcttgegtat agtggecageg atttaagcag tgatgagtat 2760
gggtttgaat ttatccctga tgcagaggat aagttgaatc ggattcgctt cacactgacg 2820
aaccallegl lggaaacacl cclaccgaaa aclgglggla gegglatell getgtitete 2880
atggtcgcaa tcagtgegtg tggeggegge tggetgettt acctgtatct gaagcgaaag 2940
gaggceegtt aa 2952
210> 17
211> 6894
{212> DNA
213> AR E
<400> 17
acgatggttc agtgcggatt ggactgettg aatttcaacc agggtaactg ctctgaggga 60
cttceettte gggaagaatt ccctaagcag tccattggeg ttetegtttg tgecacgete 120
ccaaggegag tacggatgtg cgaagtaaat ctgggttcca acaatctctg ataacttgge 180
aaactcggaa ccattgtcaa aagtgatact ctcaaattcc ttggcceccgt agtcgtcgat 240
cgtgtectge aaggetttaa ggcaggtgte cgcatgatag tcaggaatct tgacgatgat 300

[0037]
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ctcagtccgg ctgtaccgtt ctgtgagegt cattaatget ggectcatcag ctaagcgaat 360
acctttgacc aagtcgectt cccaatgtcee cacgectgtg cggtcatteca cggecgeagg 420
acgcaactcg attgagtcge cgtatatctt cttattcttg cgettgtggg cgttettata 480
gceetttgatg cggegtegga gettettggg aagtgtcatg ttgtctageg caagcagece 540
ggcgtegatg tagcgataca cagttgtecgt tgaagggcaa gecttgecet ggtegegata 600
gaagtgtacg aagctatcaa cgctgtgtac gegeggetta cgagtaaget ccctggegag 660
agccttgaag aacgcacgge cggtettaag aaaggegtag tgaccggtte tatcgegttt 720
acggtcgtge atggettggg cagtttecge aagatagact tgatgegagt gacgettcega 780
gtcgagetga gttacagatc cacgcgtgat ttctcgtgag attgtcgett tactgcgatg 840
aagcttctgt gcaatcacgg tcgeggtgte accagcagece tgaagggect gaattgtage 900
acggtcgeta aaactgagtt gttggtaatg cttgtgggtg ttagtctgag agtgggtcat 960
gaagattcct getttettgt ttagectageca ctaacaagaa taggtcttca tggectttat 1020
ggtctagtcg tcagggtgtt gcacttgaat tgtaaactgg ggttaaaatt ttacttgaga 1080
ggagggtaaa atttacgaag atgacagcta aagtggecgag aactgggeat ttgttcgegg 1140
tettattgat tttgatgagt atgttaacag gettagtgac aagtggcagt tcagttgtga 1200
cagccactga taacattcege ccaacctate aaaccgatge taatggtace tatccgacaa 1260
attcgtggeca ggtcacggga caacaaaatg taatcaatca acgtggeggg gatcaagttt 1320
cagggtggga taataataca atatggaatg gtgatgcgac tgataccacg aactcttacc 1380
tgaaatttgg tgaccccaat aatccggatt atcagattcg aaaatatget aaagagacga 1440
atacccctgg attgtacgac gtttatttga acgtcaaagg caataaacag caaaatgtga 1500
agcctgtaga tattgtctta gttgttgata tgtctgggtc aatggagtca aacagatggg 1560
gcacgaatcg agctggtget gttcgtactg gegttaagaa tttcttgact tctattcaaa 1620

[0038]
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[0039]

acgccggtet

tcggtggeaa

aacaagcgat

gtttgeggea

ttttgttaac

atggtacatt

gacttcgatg

cattgggtga

aactggctga

ttaccaattc

tgaacaatca

cagacccgat

gcaagcaaac

cggtgaatca

tcaaaacaga

tgttgacacce

cagcaactac

atacgctcaa

aacagacctt

ataacaatca

atttgagttc

caaatcagca

gggtaattac

atcgggttat

taatggtgca

aggatcagcce

tgatggcgtg

gtatggcact

gccatacace

ggccaagata

cgacgaccac

accggattta

ggcaaaggac

tggtacgcaa

tgtgccagcea

catgaacttg

ggatgetgge

aaaagceggge

agtttatgtg

cgtcacggtg

agtccttaaa

gggtcaaagt

gtttatcagt

gtatggtttt

gtcaatgttg

attagtgtca

ttgagtccaa

atgctgaatg

ccgacttttt

aattttggat

gatagttcag

gcaaaggata

tacatgacga

tacgaagatg

attatcaaaa

tttcaatatg

agtgagttge

ggtcaggatce

ttcaagectg

getgecgetg

cagaagcaat

cagcgaaaag

aaagctgata

ttttcatatg

tctcaaaata

cagtttcaga

gtttaattgg

aattaggcaa

ggtttcaagg

cggacaccag

ctaacgaggt

ccagcagaga

gtcattatat

gtggtaatga

aagaaaaaat

ctgatagtge

actttaatac

cgaacaacca

caagtgcgge

aggaagttca

atttttggta

ttgactttgg

ggegecagtt

tggcetgacgg

actggaaagc

tcgttaagag

tggatcagca

aaaaaacaac

65

gttttctagt

agcaggtaat

gggtacgtat

tggcaataaa

gataaattca

tgaaccaggg

atatgatact

ggtgcacgeg

acgccaaaac

cgatgectgtt

tgtcaccgac

ggcgaccgtt

gatccaagat

aatccattat

ccaaatgaat

gattccttca

aagcaatcaa

ttcgettgat

tagctttacg

tgaagatgcce

aacagcaacg

cgatggtact

cctggttata

gccagecage

acgcagattg

aaaatgatga

gagtggataa

aacaccgcac

tggecageaa

ttaggcatcce

atgcagctta

gaggcttatt

ggcacgatca

acgagtgtcg

ggtcaattga

caagtacgga

ggtgaaacat

ggeagggeac

tcgttaccegg

ccaaattgge

gcacctgegt

tcgggaattg

ttgactttga

gatttatcag

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940



CN 102317311 B

FF

L7

39/54 L

[0040]

cagatcagtt

aggcatccaa

acggtattca

ttcagctaac

ggagtgttat

cggtgaccgg

ccatgacttt

tcacccectgea

gacaagegtt

caccagatgg

aagaggcaac

acacattagc

ttttgeecgea

tcagcgeage

atgactaaat

ttggcaacga

gtgttgeata

acaaaacccg

gacgtgaccg

caaacgacgt

gtgacggetg

getgeggttt

gaaggccatg

aaccaacgce

ggaagctgea

gtctgatggg

taatggccag

ggatcaccag

gegggtecate

accaagtget

tgcgacaaaa

ctatcaaagce

cgtcacgatt

gattgatgge

tacaggtggt

gtteetttta

cctteegtee

caacgttgea

agctgttgtt

acttttcgea

ctgacttttg

tgagtcaaga

gtcagggaga

atctttttaa

cagtttaact

atcacgtcaa

gcacctacag

caatggcaat

cagactttga

caaattctga

aaacaggata

ggcgaagetg

ttagttgcag

aatcctgcaa

gacggtgagg

agcacgatca

cagggctatce

ttactggttg

gttagtgatt

gcagacacag

taaagatacc

ggcagatgtg

gcagcttgte

tagctatcag

agcgtacttt

agaaacggcg

taacccagta

cggatctgea

gttatcaact

accatggcac

atcctgttgg

cgcetaacgaa

atcaaagcca

agacgataac

atggtaccta

agattgccat

cattgaagcce

ctttgcagge

agcgattget

ttttgataaa

ttgacctttt

geggeaactg

ttgccaacte

ccgttaaacg

tccaaaaatg

cctgetaget

ggegatttac

gcacctaaga

66

cagcgataac

ggcactageg

tgatgggaca

aaaggacaat

tgataagtca

atatgatgaa

atatcttgea

atcatcggeg

tacgatgtca

tcaggtagcet

gggcgaaagt

gattaatcag

tggtatcgea

gegacgggtg

gcttggeact

tgeegaccac

aacaagcaaa

gtgtgacgtt

geggtgegat

ccagccttat

cactccgaca

atattgaagce

agttttcage

ccagggtatt

acgtatcttt

gtgacatcag

gatgatttta

ccaaagccat

ggtgcagegt

acatctgagg

gaaacaaaag

acgactggta

aagaacggat

ccacttgcaa

ctgggattga

gtgaagcaac

actagtcagt

tgttgatgtt

taacgggaca

cacagtttat

tgaggtagca

cgcacaggtt

ggggcageat

cagtcagaat

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260
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cttgtggttg tcatgtcaag caaccttcaa catgggaatc aatcacgcat tgatttattt 4320
cctaagaaca aaatggtaag tcgtcacacc gatgccccca aaaaagttce aaagaaaata 4380
cgtcaattgt tgccacaaac gggtgataca gttgcagett ggetttcagt getcgggttyg 4440
ataatcttcg cgacagtact tgcttttaac ataaaaaacc aaaaaattaa taagtgggag 4500
agataagaat gaaaaagaca attgccaaga aagtgctgac attaaccage acgatcctaa 4560
tgacattact gatggttctc gggtttaatg gecactcgggt tcaagcagat acgaatgata 4620
cgacaacaca aaacgttgtc cttactaaat acgggtttga caaagatgtt actgccattg 4680
atcgtgegac tgatcaaatt tggaccggeg atggtgetaa gectttacaa ggegttgatt 4740
tcaccattta caacgtgaca gccaattatt gggcatcgec taaggattat aaaggcagtt 4800
ttgatagtge tceggttgee gecaaccggta cgactaatga caaggggeaa ctaacccaag 4860
cattacctat ccaatcaaaa gatgccagtg gtaagactcg tgctgetgte tatcttttece 4920
atgaaaccaa tccgcgaget ggttataaca cgtctgecga tttctggtta accttaccag 4980
ccaaggcagc agccgacggg aatgtctatg tctacccaaa gaatgttcaa aagaccacct 2040
atgagcgcac ttttgttaag aaagatgetg agactaaaga agtgcttgaa ggagceccgget 5100
ttaagattag caatagtgat ggcaagtttt tgaagttgac agataaagat ggtcaaagcg 5160
tcagcatcegg cgaaggattt atcgatgtat tggecaataa ctatcgattg acgtgggttg 5220
ctgaaagcga tgctactgtt ttcacgtctg ataagagcgg taagtttgge ttaaatggat 5280
ttgetgataa caccacaact tacacggcag ttgaaacaaa cgtgccggat ggttatgatg 5340
ctgetgecaa tacagacttt aaagctgata attcgtcetag cgacattcta gatgcaccaa 5400
gcggtattcet geccacacact ggtggtactg gcacagtcat ttttgegatt ttgggegttg 5460
ccttaattge atttggageca gttgectate gecaagecgeeg caatggttte taaaaagtta 5520
ataagataaa tgagtcaagc aagagcgtcg atggegetct tgttttgata tggegaggta 5580
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atcagagtga caaaacgaac acgtcgacct ttagacttga ttgatattgt gattggatgt 5640
cttettttag cgggttttgg tgttttatge tatccatttg caagtgatge ttacgtttet 5700
taccaaaatc agcaagtcat cgacaggtat cgacaacaag aagcgceggaa gaatcagatg 5760
gtgttgcgge gggaatataa cgactatcag caaaaaaata aacagttgge agcaagtcaa 5820
caagtgceeg gegttgecag ttttaatcat getgttaatg atcaaggaac cgcaaaaaca 5880
gcagccaaac gcaatcaaca aatcttgact cggecagacag ttgetcagtt gacgattcce 5940
aaaattggce ttagtctgee ggtttttgat catacaageg attggettcet acaatttgge 6000
geetgtttat tggatggtac aagttatcca actggtggta aaaataccca tgetgtcatt 6060
tcagcgcatc gtggtgtgee aaacgcetgaa ctttttaccc gagtaccage gttaaaaaaa 6120
ggcgacaagt tttttattag cataggcaat cataaattgg cttaccaagt ctttaagege 6180
caggttattg agccaagtga tacccggcag ctaagaattg tgccgggaca ggatcttgtg 6240
accttaatga cctgcacgece ttatatgatc aattctcatc gattgttgat aacgggtcge 6300
cgaattcctt acgttaagge agatgaagag gcttcaagtt gggeggtttg gtggaacaaa 6360
ttaaagctaa tagtcgcact tttaggegeg gtgatcattt taggegtgat cggtttegta 6420
atgcgcagtt tgatgcttgg ccgaaageat tatttgetgg aagtaccgge tgaagccaca 6480
caagtcegtgg tgaaacgagg tcgacatata cattcetttta aatcagatca aactggggtg 6540
actgacatca gcctgectgg taatcattat cgagtcgecaa ttgtcacacc gettggeegg 6600
actaagtaca aggcttatgt caaaaaaatt cgggataaaa gctttcaatt aaaagaatat 6660
cattaagatc ttaaaatttg tttaatatcc ttttgggtta atttaaatga ggaaaggatc 6720
aatattttaa gactgatatt gagtttaata aactaaaaac gaccaactta ttaaaacact 6780
atgtctgtat atttcaaget tttgaagtag gacgatgcaa catgaatgag tattagaaaa 6840
ccggttcatc aaagatgact ttccatagtg gaagccgtet tttttgatat ttaa 6894
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<210> 18
211> 7540
<212> DNA
213> WAFEFLAT
<400> 18
gcecatggta ctgecgagtt cactgttgac ggggegecagt tgegtattca tattgagatg 60
tttgatacac ctgcaaacgt ccagcattgg gaacacttcc atggttttcc ggatggcaag 120
ccagctgaga tagccaccge ggeccaagat getaatggtg acggetttgt tgatttaccet 180
gaaacggaac cggtttccgg tacaacgatg gtccegtttg atgecgagee tgetaaaatg 240
cacgtaccca atgacagcta tccagtagec gatgetgacg ggcactatge ttatgacaag 300
ctegtggatt taaaagagct gcagaaggeg ttcaaggecag catttggtag tgaagatttg 360
caattagata aacgggttgt ttacattcat ggtgttccgg acagtttgga acttccagat 420
acggttaaag gaaccgtcat gaactatgat gcacacgtca cactgccaat tgccgtgggt 480
aaaattgtcce gegettagta gcaaaatata atttaataac gtaggttgtt cccgatcegt 540
ctgagegttt ccagcttagt caggtcecggga ttttttgtge gecaaatcct aaaacttata 600
aatactggaa tgatcattca tatattcgct gctaattata atttaagaag taatataccg 660
aagaaaactt tatttataaa ataacaatta ttatagttcc gtttacgcag ttcatcttgt 720
tacgcttaat tcagcaacaa gtgaaaaatg taacatgaaa ggaggcaccc gattgectag 780
gaaatggatt catatgctga tgttactget gatgetggtce acgcaaattg gcagtgecge 840
ggtcecggta geccaaaageg ctcagactaa tccaaagecac gatgtceggg atgegtcagt 900
gcagecgage actcegtectg ccgeatccga agetgetgag tttgatetgg aagcagegge 960
tagtgcgeca tcaaccageg cggecgecaa gecaaactact tcaaaagete ggecagecacat 1020
caagctagaa gcagggaagt cttggcacgg cgatggtcat acgttaactt acaacgttga 1080
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cattcagcgg tctgaaattc aggttaagtt gattttagcc aagccacagg atcaaacggg 1140
gcagcaagtc gtcaagttcg ctaatgccca aggattcacg tcccagectg cacatactaa 1200
cggtgaaata acgcgeegge ttgcagagaa aacggcecagaa aaaggtgaat accttttaac 1260
caaaaagctg cctgatacaa agcagcaagce agctagtgtg aaactcagte tggatggatt 1320
taatgacgct gctcaggtat tagcgettga tgttgacttg cagetgeetg cgegectgge 1380
taacgatgat gtgcaggaac cggetgcact cagcaaagat gegecacagte tgattttacce 1440
geegtetgea cttgggacga ttaaaattca cgecaactaaa getgatggeg ccgeacttte 1500
ggatgaagag gcgcaaattt atcgcaaacc aaatagtagt acccgttcaa aatacggatc 1560
acgttgggcg atggagaatyg gecgtttcatc agattatgtyg tcgegttetyg atgeccaccge 1620
cattattttt aaagatgcgg ttcaaaatcc cagtggtcct tctaacctge tagatgccaa 1680
gatcaaagtg gatattgatc atgttggctc agcaagtgat cttgatggaa accgttttga 1740
gattggtget tatgttgaac taacaggtat tcgegtcegt ccagtcgaat ggggcactac 1800
ccctcaggat gtcggecattg atttttccaa caacttcttt tcecgggatgt catttgcecaa 1860
tgttttgtac tatgactgge gegtgatttt ttatgacaag gcaacgagac agecgattgaa 1920
ctttattccg caaagtgaag ccaatcaaaa ttcgaccctg acgtttactt cgttgaatce 1980
cggtgagttt gtetggacgg agcaggeggg gatgacgece acttatgacg ateggtttat 2040
cacggattgg caatttgagg aaggaacctg gattacctca gataaagcga cattcgaaac 2100
cgaaaaactg ggegetcgeg ggaaggaaca acgtgggtac acctcacaga cctggggaaa 2160
ctgggtecgat ccaattgatc acgagaatat gacggaatgg gaagatcgac taggtgegece 2220
aacatttggg cgtggtgcecg ttgcgtttac tttaaacggt accagtcata cctttagacg 2280
cggcacttat tccaacggcg geggtacttg ggttgccaat gggagtggac aaatcgagtt 2340
gattgaccca aatgtcacca acaacaaaag cgtgagcgeca aatgccgaag ccggtggegg 2400
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agccgaggaa gataaaaccg gcaccatctg gaccgcaaat gatttagacg atcaggtggt 2460
caatcagcat tacaacggcg agccatttta ctactacatc aaccaggaag tatacagtat 2520
gggcgattac gtggtgaage cgaccaaaat tgttgtgacg gacctgetac cggageatgt 2580
cgagttgatt ccggacaata acaacagtcc cccgacttat caaaaagegt tccagetctt 2640
taatgcaact gatccggatg cggttggeca agatcggaaa atgacgetga ctgaggacgt 2700
gtcggatttt gtcgtgacge aagaaggcga tcggcagega atcacgetga caatcggacg 2760
tgaagatgtg cagaaaattc attttcatag cggetttttc tcacttcgat tgaaggtgeg 2820
gccaacaaag gatccggaca ccctgacaaa acgacttacg ctggtcaata aagecgaccegt 2880
taaatttttc gacactgagg aacgttacag taaggaaacc aacgcagtgc aggttcatct 2940
tgatccggeca ggcagatttc cagctgaatt taccaagaaa aaccagtatg gecgcagtget 3000
gecegggtagt cggtttgtet tgaagcaagg agacactcaa ctgcaaacag caactgecga 3060
ttcgcagggt aaagtctcat ttggaacget aaaacccgge gactatcagg taagcgaaat 3120
tgcecgetgee ggtcacgagt tgcaggetga atttgattta aaagtggecag ctgacggtac 3180
tgtgacagtc ggccgecaacg gegagatttg gccagacacc acggtgatca accaactgaa 3240
acccaccgaa cttgagttga tcaaaattga aaaaggtaaa aacaaactcg ccaatgcaag 3300
ttttgectta tacegtggeg atcaaaccac ccetgtiget caaggaacga ctgatgaaaa 3360
tggccagttg cgattcacac atcagttgac cccgggaact tatcgecttaa cggaaaccaa 3420
agcgeectgee ggatttgate ggetgaacgg atcgtttace ttcaagatta acgegecatgg 3480
cacaatggta gatcttgcgt atagtggcag cgatttaage agtgatgagt atgggtttga 3540
atttatccet gatgcagagg ataagttgaa tcggattcge ttcacactga cgaaccattc 3600
gttggaaaca ctcctaccga aaactggtgg tageggtate ttgetgttte tcatggtege 3660
aatcagtgcg tgtggeggeg getggetget ttacctgtat ctgaagecgaa aggaggceceg 3720
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ttaagatgcg acgattttat tggtggettg tccegttget tetattgatt ggtatcgtge 3780
ttggcaacac accacattgg gttcacgegg ctgatcaaac tgccgagatt gtgatccata 3840
agcgaattta tcgggatatt cgccaaccgg aagacgtttg gtatgaaaat gacggtcate 3900
ggattgaccc gaataacccg gataaagatg gctacaaatt attaagcaaa accageggge 3960
tgaatggtge taactttgag gtctatgatg ccagectcett attgaaaccg aatatgacge 4020
ctgaagcaat tcgggettta gttgatcgtt atcagaatat gacgcgtaag caagcactga 4080
aatttgegeg ggccaacctg aaattagecg gtcaagggaa caaaggtatce gggetgatga 4140
atacaaaaaa cgatccaaca ctcggtgaag atgggatcag ccgaataacc gtttctgteg 4200
atcaacaggc accgactaaa gcttatctga tgatcgaggt ggcaccggat ccttcaaccg 4260
aactcaatgt ggacttagag cgcaaaagtt cgccgatgtt agttgttttt ccagtcacgg 4320
atcctatcag tggcaacccg ttacagacca tccatctgta tccgaaaaat gtcggttatg 4380
tcecgegatee gtatttette aagtteggeg tgcaccctga tggtacgagt aaacggttag 4440
ccggtgegat ctttgetatt taccgaattg agaatggtaa gaagctttat ctcgatatgt 4500
cgccagtaac cgacttgege aacaaatggg tgagcactac tgatcegttg catgatgace 4560
gegtgaacaa atttgtttce gatcaagatg ggetagttaa tacaggtgaa cgetttttge 4620
ccgeeggaga atatttettt gaagaattge aaggegttee cggetatgaa gtggatgeta 4680
aaagccgege gatcaaaatc gagattcctg attcttggga agacgaagat ggcaaccgge 4740
getttgtgtt aattgacgge cageccgatge aggaaaactt tggeggggtg gtgacacegg 4800
aaatgatcag tagcggctac ccgegagttt ataactatge cgataagcag gegtcgacaa 4860
ccggtgatca aaccgegggg ccatcaacga cccagettgg caatcacggg caggatacga 4920
acggcaccgg aacgegtaca cctaagegte aatccggtta tttgecggee atgtecgatt 4980
ggcgecaattt acgetttgte cttttaggga gtetgttact actactggee acttacttet 5040

[0046]

72



FF

L7

CN 102317311 B 46/54 I
tcattaaaaa taagaaagcg aggcaccacg catgcaagta acgtttaaaa agatcgggca 5100
cagtctcttg gecagecgetga tgetcatgag cttectteta ccactgetta gtgegggeaa 5160
acccgtacat gccgegacaa cgactgtgga tttcacgetg cacaaaatcg aacaaaccag 5220
tgacgaacag attcaaaata ccggccacga ccttggactg accgggegta aaccggtgea 5280
aggcgctcaa tttaaaattt tcaacgtgac ggacgccttt taccaattac tggaaaatca 5340
tgataagaca accgctgega gecatgatatc gcaaaacctg ggtcagtatg tgaatctcca 5400
ggatcctaat gcagcaactg tcacgactga tgcagacgge ttggeggeat tcaaaggatt 5460
agccgcecaaa accaatggece ggecatagegt gtacgcattt cacgaagecg tgacccegea 5520
accgtatcaa aaagcagcag atatgatcgt gagtctgcca gtgcggcaag acgatggatc 5580
ggatctgacc aacattcatc tttatcctaa agacagtctt gttaccaaaa atctgacgga 5640
aatcaatgaa caagcggtgg caacaaaaga tctccatgat gtcgeggttg gegatgtget 5700
cacgtatcag gttcagttcc agattccgeca tgatattgge gegetggetg atcacagtcea 5760
agacactttt aagtacaacc aatttaaagt gctggattat atgaccaagg aaggccttac 2820
ttttaaggca ttgacggcaa tcacggttga cggtcaggac attttaaagg cattaaccgg 5880
aaaaatggcc ttcatgagtt ctaatgacge agcttggecaa caaacacaca actatccatt 5940
cgggtttgaa ctggactttec taggcgggac cgatcccgat geggtacgaa acctgttgac 6000
ccaatatgcc ggcaaacgeg tgaccgttge ctacaccgga atcgtcaatg agaaaatgat 6060
cccagaccaa aaagtcggta acacggetga agtgagettt gatcctgaca gcaagattac 6120
cgtcaatggt ccggaaatcc agactggegg gattcggttc ttcaaacacg aagccggatce 6180
ttccaaaagt ttggccaacg cgactttcat cttacagcga atgaacggca atgtgcgega 6240
atatgcagtt cttgaaggcg ttaacggtat ggccggaacc taccaaccga ccaagattac 6300
ctggacaacg aatcaagacg cggcaacgag actcaaaacc agtggagecg agacagccaa 6360

[0047]

73



FF

L7

CN 102317311 B 47/54 I
cttaaccatt caagggctgt tgccagggeg atataccttg gttgaaaccg cggeaccaga 6420
aggctatgaa atccttgatc cgacaacaga ttttgaagtc attgccggta cttggggtac 6480
gaaaacgatt cgcatcgcca acacgeeggt gaatcaatta ttgeccgatga caggeggaat 6540
cggactette gecttectga tgatcegggge catcttaatg ggtggeggte acctaatgaa 6600
gaaaaagacc agcaagaaag tctaatggcce tatgacaaaa aaagcegtcgg ggacaagtceg 6660
gctgttacge tggttcgteca tettactttt tactgeggga geegegtgtt tetgetatce 6720
gttcgeggea acggetatta atgaattget actaaccagt cgecgageag cagcacagea 6780
agaagccaag caaaatgccg ccgcccaaga tgagcaacgg gecageggaga accgtgeact 6840
tgcccagact ggtttgegte cgggacagga tccgtttcaa agtaggecaga aatttaacca 6900
agcctatgtg aaacggcatc tgatcgggeg agtggttatc ccgaaattag cggttgatct 6960
gceeettttt gacaccacca acaacacget gttagatcaa ggggeagtgg tgttaccagg 7020
tactagetat ccgeggggag gecaagaacac geatacagtt gttteggeac acggeggett 7080
gcccaccaaa cgetttttca ccgatctgag caagttgaaa cgagggcaga agttetttct 1140
ccaagtcaac ggcaaaaaga tggcgtatca ggtctttcgg atcaaaaccg tgeggeegga 7200
tgaaacccag agcettgegea ttgaaccggg acgegatttg gecacattaa tgacctgtac 7260
ccegtatatg atcaactcce accgeetgtt agtgaccgge aaacgggtac cttataccga 7320
atcacttgag cacgccgeeg agtcetgetga tegetggege ttgtggttaa gtatcgeggt 7380
tgtcgtcgga gtgetgggat tggecattget gagtttctat ctggetcgge getatctteg 7440
ccgaccgegg gegtaatctg gaaagagaat gttagaaagt aagaaagttc geegttgtge 7500
agggataggt ctgtggacgg cgggettttt tgtgtttcga 7540
<210> 19
211> 30
<212> DNA
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[0049]

213> ANTLFH|

220>

223> FMHR

<400>

19

tcgggttcag aattctacga atgatacgac

210>
Q211>
212>
213>

220>
223>

<400>

20
30
DN
A

20

A
T3

tgccagtace accctegagt ggcagaatac

<210>
211>
212>
213>

220>
223>

<400>

gcagacacag aattcaactg tgccgacce

<210>
<11
212>
213>

<220>
223>

<400>

21
28
DN
A

7

21

22

A
T

PR

caactgtatc accctcgagt ggcaacaatt gacg
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30

28
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[0050]

<210> 23
211> 33
<212> DNA
213> ANLF5

<220>
223> FMHMR

<400> 23
cagttcagtt gtgaattcca ctgataacat tcg

210> 24
211> 31

<212> DNA
213> ATFF

220>
223> BEMHMR

<400> 24

agccetgacce accctcecgage ggcaaaattg ¢

<210> 25
211> 28
<212> DNA
213> ANILF%]

220>
223> FHHHR

<400> 25

acccgtacag aattcgacaa cgactgtg

<210> 26
211> 31
<212> DNA

213> ANTFY

220>
223> FEEHR
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<400> 26
gtcecgattee gecctecgage ggecaataatt g 31

210> 27

211> 31

<212> DNA
213> ANTF5

220>
223> FHR

<400> 27
ccacattggg ttcagaattc tgatcaaact g 31

210> 28
211> 30

<212> DNA
213> AL

220>
223> FEHR

<400> 28

tgcgecaate ggactcgage ggcaaataac 30

210> 29
211> 29
<212> DNA

213> ANTFY

220>
223> FHEHMR

400> 29
gcaaattgge aggagctcegg tcceggtag 29

<210> 30

211> 28

<212> DNA
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213> ANTLFH|

<220>
223> FMHR

<400> 30
ccgetaccac cctcgagegg taggagtg 28

210> 31
211> 20

<212> DNA
213> AT

220>
223> FEEHE

<400> 31
tctegggttt aatggeacte 20

<210> 32
211> 20
<212> DNA
213> ANLJFH)|

<220>
223> FAHMR

<400> 32
tctgtattgg cagcageatce 20

<210> 33
211> 20

<212> DNA
213> AT

<220>
223> HEEEHR

<400> 33
tecctteegte cgttagtgat 20
[0052]
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[0053]

<210> 34
211> 20
<212> DNA
213> ALJF5

220>
223> FHEHMR

<400> 34
cgtttgtgge aacaattgac

210> 35
211> 20

<212> DNA
213> AT

220>
223> FENMHR

<400> 35

ccaaattgge aacagacctt

<210> 36
211> 20
<212> DNA
213> ANTRHH

220>
223> FHHR

<400> 36
gcecatetggt gettttgttt

210> 37
11> 20
<212> DNA

213> ALY

220>
223> FEHR
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<400> 37
cggacgectt ttaccaatta 20

<210> 38
211> 20
<212> DNA
213> N3

220>
223 FEHIR

<400> 38
aacaggtttc gtaccgcatc 20

<210> 39
211> 20

<212> DNA
213> AL

220>
223> FIHR

<400> 39
tatgacgcgt aagcaagcac 20

<210> 40
211> 20
<212> DNA

213> ANTLFY

220>
223> FIHR

<400> 40

tggcegtcaa ttaacacaaa 20

<210> 41

211> 20

<212> DNA
[0054]
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213>

220>
223>

<400>

ANIFF

FHR

41

ctaccggage atgtcgagtt

<210>
C11>
212>
213>

220>
223>

<400>

42
20

DNA
A5

FHR

42

ggccatttte atcagtegtt
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GGO0441-GG00444 coding strand
acgatggiteagigeggatiggactgetigaalitcaaceagggtaactgetetgagpgacticectttegpgaagaatteestaageagtecatiy
gegtictogtiigtgecacgeteccaaggegagtacggalplyepaagtaaatctgggticcaacaatetctgataactiggeaaacteggaacca
tigtcaaaagtgatacicteanaticctiggeceogtagiogicgategiglectgeaaggetiteaggeaggtgtecgeatgatagicaggaatett
gacgatgaicteagfocgpeiptacegtiotgtgagoegteatiaatgetggeteateagetaagegaatacctitgaccaagtegecttcecaatgt
cecacgeetglgeggicativacggeegeaggacgeaacicgattgagicgeegtatatettctiattctigegetigtgggegttetiatageettt
gatgeggopteggagatictiggmaagtgloatgiigictagegeaageagecoggegtegatgtagegatacacagitgicgtigaagggcaa
geetigeceliggtogegatagaagigtacgaagetateaacpetgtgtacgegoggettacgagtaageteectggegagageetigaagaac
geacggecggtettaagaaaggegtagtgaceggttctategegtttacggtegtacatgpctiggacagtitcegeaagatagactigalgega
glgacgeticgagtegagetgagiiacagatccacgegtgatitctogigagatigtegetttactgegatgaagettctgtgeaateacggtegeg
gtpteaccageagectgragepoctgaatiptageacgptcectaaaactpaptigtto ptantocttgtggptetiagletpapagtenatent
gaagaticctgettictigtttagetageactaacaagaatagpletteatggeotttatggtotagto gicaggptgttacactigaatigtaaacigg
pgltanaattitactigagaggaggptaasatitacgaagatgacagetanagiggegaganctgggeatttgticgeggicttattgattity
atgagtafgttuacaggettagtgacaagtggcagticagiigtgacageeactgataneattegeceancetatenascegatgetaat
getacetateegacaaatiegtggenggicacgggacaacnanatgtaateaateancgtggegpepateaagtttcaggpigeeata
ataatacastatggaatpatgatgegacigataccacgaactettacetgaaatitggtgaceccantaniceggattateagattegaa
aatatgetaaagagacgaatacceetggatigtacgacgtttatitgaacgteanaggenataaacageanantgtgangeetotagat
attgtettagtipttgatatgictgggteaatggagtcaaneagatgggpeacgaatcgagetgptgetgticgtactggegttaagaatt
tettgacttetatteaaaacgeeggtetgggtantiacgteantgiteptttantiggatittetagtectggtiatateggtgecanatepe
gteatatiagtgteanatiaggeanageaggiaatgeeageeageaacaagepatiantggiocattpagtecaaggtiteaagppasat
acgtatacgeagatiggtttgeggeaaggateageeatgetgaatgeggacaccagtggeaatananaaatgatgattitgtianctga
tggegtacegactititctancgaggtgataanticagagtggatanatggtacattgtatggeaciantitiggatecageagagatga
accagggaacacegeacgacttegatgoecatacacegatagiteappteatiatatatatgatactiggeengoaacatigoptoage
ccangatageanaggatagigptaaipaggipeacgeptiaggcatecanciggetgacgacgaccactacatgacganaganaaa
atacgeeanaacatgeageitaftaccaaticaccggatitatacgaagatgetgatagtgcegatgetpttgaggcttatiigancaate
agpeaaaggacattateananactitaatacigteaccgacggeacgateacagaceegatigptacgenaiticaatatgcgaacaa
ceaggegacegifacgagtgteggeangenaacigtgeeageaagtgagiigeeaagtgeggegatecaagaiggteaattgacggte
aatcacatgaactigggteaggateaggaagttcaaatecatiatcaagtacggateanancagaggatgetggettenageetgattt
tiggtaccaantgantggigaaacatigtigacaccaaaagegggegetgecgetgttgactitgggattecitcaggeagegcaceag
caactacagtitatgigeagangeaatggegecagttaageaateaategttacegpatacgeteaacptencggtacagegaaaagt
ggetgacggtiegetigatecanatiggeancagacctiagitecttanaaangetgataactgganagetagetttacggeacctgegia
taacantcagggicanagtititcatatgicgtiaagagtgaagatgectegpeaatigatttgagtteptitateaptictcanaatatpg
atcageaaacageaacgtgacittgacaaateageagtatggititeagttteagaaaaaaacanccgatggtactgattiateagea
gatcagttgaaggecatgeagtitancttancceagtacagegatancagtiticageaggeatecaaaaceanegeeateacgicaac
ggatetgeaggeactagegecagpotattacgetattcaggaagetgeageacetacaggitateaactigatgggacancgtatetttt
teagetaacgtetgntgggeaatggeaataceatggeacaanggacaaigigacateagggagtattatiaatggecageagacttty
aateetgttggtgatangteagatgattitacgptgacegggpateaceageaaatictgacgetancgaaatatgatgaaccanagee
atecatgacttigegguteateanacaggataateanagecaatatetigeaggtyengegticacectgeanccangigetgsegang
ctgagacgataacatealeggegacatelgagggacaagegtitgegacaaaattagtigeagatggtacetatacgatgteagaaac
aaangeaceagatggetateaaageaatcctgeaaagatipecaticaggtagetacgaciggtanagaggeaacegteacgattgac
ggigaggeatigaagecgggeganagiaagaacggatacacatiagegatigatogeageacgateacttigeaggegatiaateag
ccacttgeaatittgeegeatacaggiggteagggetateagegatigetiggtategeactggeattpateagegeagegiteettitatt
actggtigtittgataaagegaeggptegipangcaacatgactaaatecticegtecgttagtgatittgacettttpetiggeactacta
gteagtitgeeanegacaacgitgeageagacacaggeggeaacigigeegaceactgtigatatiptattgeataagetgtipittaaa
gataccligeeancteaacangeaaataacgggacaacasnaccegacttitegeaggeagatgtgecgitaaacggtgtgacgtiea
cagtttatgacgigacegetgactittggeagetigicteeaanaatggeggigegattgagptageacanacgacgttgagteaagata
getateageetgetageteeagecttategeacaggtigtgacgpetgeteagepagaagegtactitgoepatitaccacicegacage
ggeageatgetgegatitatetititanaganacggeggeacetaagaatatigaagecagteagaatetigtogttgreatgteaagen
accticaacatgggaateaateacgeattgatttatitectaagaacaaaaiggiaagtegteacacegatgeeeecaananagtteea
aagaaaatacgleaatigitgeeacanacgggtgatacagitgeagetiggetticagtgetegpgtigataateticgegacagiactty
cttttaacataaaaaaceaaanaatiantangtggoagagataaganiganaangacaatigecaagaangtgetgacatinaceag
cacgatectaatgacatiacigatggtictegogpiitantggeacieggatteangeagatacgantgatacgacaacacanaacgtige
cettactaaatacgegtitgacaaagaigtiacigecattgatoptgegacipateanatitpgacegpepaipgtectangectitacas
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ggcgttgatttcaccatttacaacgtgacagccaattattgggcatcgcctaaggattataaaggcagttttgatngtgctccggttgccg
caaccggtacgactaatgacaaggggcaactaacecaagcattacctatccaatcaaaagatgccagtggtaagnctcgtgctgctgt
ctatcttttccatgaaaccaatccgcgagctggttataacacgtctgccgatttctggttaaccttaccagccaaggcagcagccgacgg
gaatgtctatgtctacccaaagaatgttcaaaagaccacctatgagcgeacttttgttaagaaagatgctgagactaaagaagtgcttg
aaggageeggetitaagattagenatagtgatggeangtitttgaagitgacagatasagatgateanagegteagenteggegnngg
atttatcgatgtattggccaataactatcgattgacgtgggttgctgaaagcgatgctactgttttcacgtctgataagagcggtaagtttg
gcttaaatggatttgctgataacaccacaacttacacggeagttgaaacaaacgtgccggatggttatgatgctgctgccaatacagac
tttanageigata attegtctagegacattetagatgeaceangeggtatictgecacacactggtggtactggeacagteattittgegat
tttgggcgttgccttaattgcatttggagcagttgcctatcgcaagcgccgcaatggtttctaaaaagttaataagataaatgagtcaagcaa
gagcgtogatggcgctcﬁgt-tttgatatggcgaggtaatcagagtgacaaaacgaacacgtcgaccttmgacttgattgutattgtgattg
gatgteticttitageggotittggtgtittatgetatecatitgeangtgatgetia egtitettaceanaateageaagteategacagpta
tcgacaacaagaagcgcggaagaateagatggtgttgcggcgggaatataacgactatcagcaaaanaataaacagttggcagcaa
gtcaacaagtgcccggcgttgccagttttaatcatgctgttaatgatcaaggaaccgcaaaaacagcagccaaacgcaatcaacaaat
cttgacteggeagacagtigeteagttgacgatteccanaatiggeettagtetgeeggtttitgateatacaagega ttggcettetacaat
ttggcgcctgtttattggatggfaeaagttatccaactggtggtaaaaatacccatgctgteatttcagcgcatcgtggtgtgccaaacgc
tgaactitttaccegagtaceagegtianaaaaaggegacaagttttttattageataggeaateatanattggettaceaagtetitaag
cgeeagpttatigagecaagtgatacecggeagetangaatigigecgggacaggatetigtgacettaatgacetgeacgeettatatg
atcaattctcatcgattgttgatnacgggtcgccgaattecttacgttaaggcagatgaagaggcttcaagttgggcggtttggtggaac
aaattaaagctaatagtegcact(:ttaggcgcggtgateaftttaggcgtgatcggttfcgtaatgcgcagtttgatgettggccgaaagc
attatttgetggaagtaceggctgaageeacacaagtegtggtgaaacgaggtegacatatacatictitianateagateaaactggg
gtgactgacateagectgectggtaateattategagtegeaatigteacacegettggecggactaagtacaaggettatgicaaaaaa
attcgggataaaagettteaattaaaagaatateattaagatcttanaatiigtitaatatectiitgpgtiaatitaaatgaggaaaggateaatat
tttaagactgatatigagtitaataaactaaaaacgaccaactiatiaaaacactatgtetgtatatitcaagetittgangiaggacgatgeaacatga

ateactifocalagigaangdoetetiititeatatitan

Kl 11A
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GG02369-GG02372_coding_strand
geeeatgptactpeegagticactgitgaoppggogonpiipeatatteatattgagatgitigatacaceigenancgiocagealigggantac
ttecatgpttticeggatggeaagecagetgagatagecaccgeggeccaagatgelaalggtgacggetitptigatitacetgaaacggaace
ggtttecgglacaacgatggteecgiigatgeegagectgetanaatgracgiacconatgacagotaiceaglageegatgeigacgggact
atgcttatpacaagetegiggatiianangagetpeagaaggogttcaaggeageatttgataptgeagatiigeaatiagatanacgpgligitta
cattcatggtpticeggacagtitggaacticeagatacggttaaaggaacegteatgaactatgatgeacacgicacacigeeaaiigeegtgeg
tanaattgtcogegettagtageaaaatalaaltiaataacgtaggtigticecgatecgtetgagoptitccagetiagtcaggtogggatittitgty
cgecaaatcetaaaactiataaatactggaatgatcattcatataticgetgetaatiatpatitaagaagtaatataccgaagaaaactitatitataaa
ataacaattatialagitcegittacgeagticatctigiiacgettaaticageaacaagigaanaatgiaacaipaagpgagacaccegatipect
aggaaatgeaticatatgeigatgttacigetgatgetggtencgeaaatiggengtgecgeggteccggrageeanangegeteagae
taafcenaageacgatgfceggeaigegteagipeagecgageactegtoetgecgcateegaagetgetgaptitgateiggaageay
cggctagtgegecateanceagegeggeegecaageaaactactteansaageteggengeacatcaagetagangeagepaagtctt
gocacggegatggteatacgttaactiacancgtigacaticapeggicigaaatteaggttaagtigatittagecaageencaggate
aaacgggocageaagtepteangtiegetaatgeceaageaticacpicecagectgeacatuctaacgptgasgataacgegeegge!
tgeagaganancggeagaaaaaggigantacettitaaceanaaagetgectigatacaaageageaageagetagigtgasactea
gtctggatgpattiaatgacgetgeteaggiattagegettgatgigactigeageigectgegegeeiggeiancgaigatgigengpa
acegpetgeacteascagagatgegeacagtetgatitfacegeegtetzencifgpeacgattanaaiicacgenactanageigaty
gegeegeactticgpatgangaggegeaaatitategeanaccaaatagiagtacecgticanantacggateacgiiggaegatgea
gaatgpegiticateagattatgigtegegtivigatgeenecgeeatinttitinaagatgegattcaanateccagiygiccttctaacet
gctagatgecaagatcanagtgpaiatigateatgtiggeteagenagtgatetigatggaaacegtittgagatiggtgetiaigtigaa
ctaacageiaticgegtecgiceagtegantggopeactaececteaggatoteggeatigatititecaacaactictiticegggatptce
atttgecaatgttitgtactatgactggegegigatttitiatgacaaggeancgagacagegattgaacttiaticegeaaagignaagee
aatcanaattegaceetgacgitiacitegttgaatceepptgagtitgicipgacggageaggrgparatpacgeecacitaigacgat
cggtitateacggattggeantttgaggaageaacciggatiaccteagataaagegacaticganacegaraaacigggegetegeg
geaaggaacaacgtgpgtacaccicacagacctggggaaacigegtegatecaatigatencgagaatatgacggaatgggaagat
cgactaggtgegeeancattigggegiggigecgtigegtitactitaancggiaceagteataccittagacgeggeactiaticeancg
geggegptacttggattgecaatgggagiggacaantegagitgatizacceaaatgtcaccaacaacaaangegigagegcaaatg
cegaageeggipgegpageegagpangatanaaceggoaceaiciggacegeaaatgatitagacgateaggtggteanteageatt
acaacggegagecaititactactacateaaceaggaagtatacagtatgggegattacgiggtgangeegaccaanatigtigtgacg
gacetgetnceggageatgiegagiigaitecggacantancaacagicececgactiateanaaagegitccagetetitaatgeaact
gatecgpatgegpttgoceaagategganaalgacgeigacigagpacgtgteggatitigteptgacgeangaaggepateggeage
gaatcacgetgacaateggacgtgaagatgtgeagaaaatteatttteatageggetititetcacttcgatigaaggtgcggecaacan
aggatecggacaccetgacaaaacgacttacgetggteantaangegacegitanatttticgacactgaggaacgttacagiaagga
aaccaacgeagigeaggiteatetigateeggeaggeagatiteeagetgaattiaccaagaanaaceagiatggegeagigetgeeg
getagteggtitptettgaageanggapgacacteaactgeanacageanctgecpattcgeagggtaaagicteatitggancgetana
aceeggegactateaggtaagegnaatigecgetgecggteacgagttgeagacigaatitgaiitaaaagtggeagetgacggiactg
tgacagicggecgeaacggegagatiiggecagacaceacggtgatenaceaactganaceeacegaactigagiigaicaaaaiiga
aanaggiaanaacaaaciegeeantgeangitttgectiatacegtpgegateanaccaccecigtigetcaaggaacgactgatgaa
aatggeeagitgegattcacacateagitgaceccgggaactiategeitaneggaaaccaangegectgecggatitgategyeigna
cgpategtitaccticaagattaacgegeatgucacaatggtagatctigegtatagtggcagegatitaageagigatgagtatggatit
gaatttatcectgatgeagaggataagtigaateggaticgeticacacigacgaaceattegitggaaacactectaceganaactggt
ggtageggtatettgetgtiteicatggiegenateagigegtgtggegpegpetggetgelitaceiglateigaageganaggaggoeec
gttaagatgegacgatttiatiggtegeitgtcecgitgetictatigattggtategtgetiggeancacaccacatigggticacgegget
gatcaaacigeegagaitgigateeatangegaatitateggpataticgeeanceggaagacgitiggtatgaaaatgacggteaicg
gattgacecganiaacecggataaagatiggctacagaitatiangenmnccageggpoigantigpizctuactitgagyiciatgaty
ceagetectiatiganacegaatatgacgeeigaageaattegggetttagtipategttateagaatatgacgeginageaageaciga
aatttgegegggceancetgaaattagecggtenagggaacaaagptategggcigatgaatacaananacgatecaacacteggty
aagatpgeatcagecgaataacegiiiciglegaicaacaggeavegactanagettateigatgaicgaggiggeaccggatactica
acegaacteaatgiggactiagagegeaaaagtiegecgatgttagttgtittteeagteacggateetateagtggeaaccegttacag
accatecatetgtatcepasanatgteggttateteegepatecgtatiteticaagiicggegigeacectgatggtacgagiaaacggt
tageeggtgegatciitgetatitacegantigagantggtaagaagetitateiegataigtegeeagiaacegactigegeaacaaatg
gpigageactactgateegtigeatgatgacegeptgaacaaatifgtticcgatcaagatgggctagtiaatacaggtgaacgetitity
cecgecggagaatatitetttpangaattgeanggegticceggetatgaagippatgetaanageegegegateaaaategagatice
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tgattcttgggaagacgaagatggeaaceggegetttgigttaatigacggecagecgatgeaggaaaactitggeggegtgatgaca
ceggaaatgateagtageggetaccegegagtttatanactatgeegataageaggegiegacaaceggtgateaaacegeggggeeat
caacgacccagetiggeaateacgggeaggatacgaacggeaccggaacgegtacacetaagegtcaateegettatitgeeggecat
gtecgattggegeaatttacgettigicetittagggagicigttactactactggecacttacticttcattaaaaataagaaagegagge
aceacgeatgeaagtaacgtitanaaagategggeacagicteifggeagegetgatgetfeatgageticettctaccactgettagtpe
gggcaaaccegtacatgeegegacaacgactgiggatttcacgetgeacaaaategaacaaaccagtgacgaacagaticaaaatae
cggecacgacctiggactgacegggegtaaaccggtgcaaggegeicaatttaaaatittcaacgigacggacgecititaceaatiact
goaaaatcatgataagacaaccgetgegageatgatategeaaaaceiggpteagtatgtegaatetceaggatectaatgeageaact
gtcacgactgatgeagacggettggeggeatieaaaggatiageegecaaaaccaatggecggcatagegtgtacgeattfcacgaag
cegtgaccecgeaacegiateaanaageageagatatgategtgagtctgecagigeggeaagacgatggateggatetgaceaacat
teateitiatcefanagacagtettgtiaccaaaaatetgacggaaatcaatgaacaageggiggeaacaaaagatctecatgatgteg
cggtiggegatgtgeteacgtateaggitcagttecagatteegeatgatattggegegetggetgateacagteaagacactittaagia
caaccaattiaaagtgetggattatatgaccaaggaaggectiactittaaggeatigacggeaatcacggiigacggteaggacatitt
aaaggeattaaccgganaaatggecticatzagtictantgacgeagetiggeaacaaacacacaactatecattegggitigaactgg
acittetaggeggpacegatecegatgeggtacgaaaccigitgacceaatatgeeggeaaacgegtgaecgttgectacaccggaaic
gtcaatgagaaaatgateceagaccaaaaagieggtaacacggetgaagtgagetttgatectgacageaagatiacegicaatggte
cggaaatccagactggegggatteggiteticaaacacgaageeggateticcanaagtttggecaacgegactitcatettacagega
atgaacggceaatgtgegegaataigeagttetiganggegttascggtatggeeggaacctaccaacegaceaagattacctggacaa
cgaatcaagacgeggeaacgagactcaaaaccagiggageegagacageeaacitanceaticaagggeigtigecagggegatat
acctiggtigaaaccgeggeaceagaaggetatgaaatecttgatecgacaacagatittgaagteattgecggiactitggggtacgaa
aacgattegeategecaacacgeeggtgaateaatiatigecgatgacaggeggaateggactettegecttcetgatgateggageea
fettaatgggtgpeggicacctaatgaagaaaaagaccageaaganagictaatggectatgacaaaanaagegtcggggacaagic
ggetgttacgetgaticgteatettactittiactgegggageegeatgttictgetatecgticgeggeaacggetattantgaatigetac
taaccagtegecgageageageacageaagaagecaageaaaatgeegeegeccaagatgageaacgggeageggagaacegige
acttgeccagactggtitgegteegggacaggateegittcanagiaggeagaaatttaaccaagectatgtgaaacggeateigateg
ggegaglggttateccgaaattageggttgatetgecectittigacaceaccaacaacacgetgttagateaagggpeagtggtgtiac
caggtactagetatecgeggggaggeaagaacacgeatacagtigtiteggeacacggeggettgeecaceaaacgetttttecacegat
ctgagcaagtigaaacgagpgeagaagiiciticiceaagicaacggeaaaaagatggegtatcaggictitepgaicanaacegipge
ggecggatgaaacceagagettgegeatigaacegggacgegatitggecacattaatgacetgtacecegtatatgatcaacteecac
cgeetgttagtgaceggeaaacgggtaccettatacegaatcacttgageacgeegecgagtctgeigategetggegetigtggttaagt
ategeggtigtegteggagtgctggpatiggeattgetgagitictatetggetfeggegetatettegeegacegegggegtaateiggaaa
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