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{SE¢ ID NO: 1)

1 Www

S1 AATACGACAC
101 ACCATCACAC GCTAACCAGT AGCGAGCTTA AACTTGCTGA TGATAGTATT
151 ATTGATAGTA TCAATCAATT GGGTGAGCTG ACCGTCAATA TTCCAARTAC
201 ACAATATTTIT CAAACCARCA ACGGTGTGAG CGTTGCTTIT ACGCCATTAC
251 ATGAGCTGCC TATTGTCGAT ATCAGCTTGT ATTTTAATGC AGGGTCAGCG
301 TATGACCATC AGGTTGGCAR ATCAGGCACG GCTAACATGG TTGCAACCAT
351 GCTCACCCAR GGAACTGACA GCCTTTCTGA AGATGAGTTT GTTGCTGCCA
201 ARGAGCGTCT TGGCATTGAT TTTACCAGTA CAGCARATAA GGATAACTTA
451 ACTTTATCAT TAAGMAGCTT GTCTGATCAA TCATTATTAA ATCAAGCCGC
501 CGATTTAATG GICGATGCTG TCACTCAACC TGCTTTTGAT GATARGACTC
551 TACAACGCAA CAAARATCAG CTCATCACCA GTTTAAAACA ARARAAGCRA
601 AACCCTTATC ATGTAGCTTC TGTTGCTTAT CATCAAGCCG TATATGAAAA
6§51 TCATCCTTAT GCACACGCAA CCACAGGCGA ‘TGARGATACGT ATTGCCAAAA
701 TTGATCGTGA TGAGCTGCTT AATTTTTCGC ATACTTTTAT TAATGCAAAT
751 AATGCGACAC TGGTGATTAC AGGTGATATS ACCGCCGAGC AAGCCAAATC
801 ACTTGCCAAC CRTCTGACCG CCARATTACC GACAGGCAAG TCGTATAAAR
851 ATACGCTGGA TTTGACAAAA CCAGTTAAGG CTCGTCATAT CCATATTCCT
503 CACAACAGTA GTCAARACCCA AATCATCATC GGTCATCCCA CCAGTAAAGT
951 ACGCACGGAC ARAGCAGGTC GTCAAGAGTT CAGCGATTTT TCATTAGGTA
1001 ATGAAATTTT GGCAGGTGGT GATTTTAATG CCAGATTCGAT GARAACCATY
1051 CGAGAGCAAA AAGGCTACAC TTATGGCATT TATGGCGGTA TGGAACGCCT
1101 CAGAGCAGGT GGTAATTATG TGGTTGARATT TTCAACCGAT GGCGATARAG
1151 CAGCCGATGC CATTTTAGAG ACGCTACACA TCATTAATGA GTCECTGART
1201 GAAGGCATAA CCCAAGAAGR GCTTGAGITG GTGCGTTTGE GCAATAAAAA
1251 TGGTTTTGCC AATATTTTTT CAAGCAATGC CAGTATTCAT CGTGTCATTG
1301 GTGCTTTATT TGTTGCCGAT TATCCAAAAG ATCATCTTAA CCRTACGCTC
1351 AATCGCTTGG ATAATGCCAC GATARATAGT GTTAATACCG CACTGAACTT
1401 GCGTATCAAG CCTGATGAAT TTATCATCAT CACCGTGGGT AARACTAAGC
1451 CAAATTIGGA CAAATAA
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. OSBATHSBEFRGS BN S HEFRKR:

@)ﬁ@%%'#zkﬂﬁi/ﬂm, — 8 $ R S H R,
GH M SKe4%E A SEQIDNo: 2. 4. 6. 8. 10. 12. 14 XKL K
BREMB AR

b)Y EF A SKARLZY 80%F — R Z R SHFR, %

—F# $ k&4 SEQIDNo: 2. 4. 6. 8. 10, 12. 14 XA KK
R E 405550 ;

(c) BBEHF M EKAEAZY 95%F — 6 %K $HF&,
GH A SKELEASEQIDNo: 2. 4. 6. 8. 10. 12. 14 XKL K
BREMBEF T

(d) %44 B SEQID No: 2. 4. 6. 8. 10. 12. 14 2K K
BXEMBFF 6 %K $ B

(e) AR T A 56434 H SEQIDNo: 2. 4. 6. 8. 10. 12.
UEEREIEMBFINGERAAEGH FRARKG SRS S 4
B

() “%BERTHERAEGHSGEHER, ZAEKOAZA SEQ
ID No: 2. 4. 6. 8. 10. 12. 14 XK K BERE MBI F5;

(2) &4#& A SEQIDNo: 1. 3. 5. 7. 9. 11. 3 X ALK EXE
Mo 516 % R

(h) 5(a). (b). (¢). (d). (). OA(TW EHEFREANY S H
.

AL ATI S HIFBROS BN SHFR:
(a) ZABEF _FHEKEAZY 70%F — 6 %K $ 438,
%E M EKRELiLH SEQID No: 2. 4. 6. 8. 10. 12. 14 4 /#751;
(b) HEEF _HSKELAEY 80%F —rt) 2K % BT &,
HH A S Rkens ik B SEQID No: 2. 4. 6. 8. 10. 12. 14 # /5 5;
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() BAEFE -_HEKRAEAZE) 95%F —H6 5K 5 HHK,
ZH S KE4AE A SEQID No: 2. 4. 6. 8. 10, 12, 14 #55731;

(d) %64k SEQ ID No: 2. 4. 6. 8. 10, 12. 14 # 53]
8 % ke % B R |

(e) HB e F A4 % f SEQID No: 2. 4. 6. 8. 10. 12,
14 8 /7500 5 KA R 467 e ik ey $ IKe 2 43 8

() %BERFTHEAEAIFSN BT, ZEKE414LA SEQ
ID No: 2. 4. 6. 8. 10. 12. 14 & 5 5|;
(g) &4 A SEQIDNo: 1. 3. 5. 7. 9. 11. 13835565 54
3 B
(h) (). (b). (¢). (d). (e). DX FTHSHEFMLANZH
.

3. BAER 1 W $HBFR, KPR $H3F82 DNA.

4. BRAIERE 28 $BF8R, P& %3388 DNA.

5. BRAZRK 18 S HFER, LPiE 283482 RNA.

6. BAZK 269 2 BH 8K, L PAHE %H3F8 2T RNA.

7. 2 EN BT, LASPEFMNTEQ@%A % K DNA A7
H(b)H A % ke DNA I ALK APt i hattn
SEQID NO: 2. 4. 6. 8. 10. 12. 14 RE R EREMB 571,

8. MAZR1MEBFR, HAEPHELFMHTH@%A % K DNA

F3 R (b)% 5 % Bkt DNA FAIR EAMFII LR APt S keas
it SEQID NO: 2. 4. 6. 8. 10. 12. 14 X EHBEXEMB A 5.
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9. RAZRK 28 5B, LAEZEFMHT 5% A % K DNA
ol R (b)Y 5 Bkt DNA FRleg a4t 55, HPmEsmkeas
% B SEQID NO: 2. 4. 6. 8. 10. 12. 14 & /5 7.

10 BAZRK | WEHF®R, LREPEFMHTH@%H %KY
DNA /75 (b)% # % Ak 69 DNA 3 B4R 5 3 L P& % K
LA kB E4%A SEQIDNO: 2. 4. 6. 8. 10. 12, 14 XKt A B X
MBI ERGE Y 10 M EEREBAEL.

1. RAEEX 2 8, LEFELHTS@SS KN
DNA /71 3(b)% # % Bk 65 DNA 7168 A7 R 2 P Ak § Ak
ik AOLEXA SEQIDNO: 2. 4. 6. 8. 10, 12, 14 ¥ /5518 %
e E Y 10 M E g RERKK.

12, o BA LR 19 BFRGEA, L VX DNA BARE
#) X A Ak 4.

13. e BRAER 280 S BT BRAOEK, L Fsk DNA 52k #
# XA g4,

14. FIABRFNER 12 9 BKRE L0 5 L.
15. A ABRMZRK 13 R KRE2E Lm0,

16. PSRBTk, LOSAETREAME SR FHTRAE
BAIZK 14 )58 Emfe.

17. R SR Tk, LOSEETRAMESRGEFH TR
BAZRI1S09E Lmie.
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18. 4% AT Skego B %K

Q) S5FHMSKAEAEY T0%R—HSK, ZF -FEKRE
A e,453% A SEQIDNo: 2. 4. 6. 8. 10. 12. 14 RHEFH ERXREMD
& 55 6 BB A

(b) 5F MW EKEALY 80%R—HHMEK, ZF A EHKEL
He4if SEQIDNo: 2. 4. 6. 8. 10, 12, 14 REH EXREMY
055 6 BB A5

) 5F_HIKEAEY 5%FA —He K, ZH -FSKEL
AHeus ik B SEQID No: 2. 4. 6. 8. 10. 12, 14 AR EXE MY
0 A 5 0 BB A5

(d) &4 A SEQID No: 2. 4. 6. 8. 10, 12. 14 K K1 &KX
R4 64 /7009 % RK;

(e) % A &4t A SEQ ID No: 2. 4. 6. 8 10. 12. 14
R REREMI AT S RAR LS ikeg K,

() S$HRFAEALNIFS, ES K412 H SEQIDNo: 2. 4. 6.
8. 10. 12, 14 X}t A X EMBEF5;
(g (a). (b). (¢). (d). ()RMF# %A, HF &% NG FRARK
33

(h) (@). (b). (¢©). (d). (OXRMDFTH S, K F kg ibtRABRF
5.

19. 64X AT SR HN S K

) 5HE-MSKBEAZEY T0%R— oSk, ZH-FSKA
A eAi&f SEQIDNo: 2. 4. 6. 8. 10. 12. 14857 RALRA
5);

(b) 5F _HSKEFEY 80%FR—RMEK, ZH —FEHKE
H &4 f SEQIDNo: 2. 4. 6. 8. 10. 12. 14 4 F o9 RIABR A
5,



02811689. 5 R #E sk P OFEs5/6m

() 5HF_FMHEKEAEY 95%FA M SK, HE-FSKE
HeL4% A SEQIDNo: 2. 4. 6. 8. 10. 12. 489579 RA R
7

(d) &4 8 SEQ ID No: 2. 4. 6. 8. 10, 12, 48555189 %
i

(e) B4 F AT eL4 i A SEQ ID No: 2. 4. 6. 8. 10. 12. 14
WF 56 5 KA A5 e ke £ K

() $RPHRIEHRS, ZE KL% A SEQID No: 2. 4, 6.
8. 10. 12. 14 &4 4 31;

@ (a). (b). (¢). (d). (XMDOF M S, L F Ik Nk FRIAR
%A

(h) (@). (b). (¢). (d). (XM P %Ak, R o krksytfiARAF

7.

20. 45 HARSAAKLEH SEQIDNO: 2. 4. 6. 8. 10. 12.
14 EFEREMBGFNNSKAORES SR, RERiE S NRERE
Rk %K.

21, 45 mFARSAHAALA SEQID NO: 2. 4. 6. 8. 10. 12
X148 FF G RGBS SRk, RERHE SR EERES S A

2. HHELSH, FOABRAEL 1821 H—AGZHKRAREGH T
B AR, AR AR,

23. MGHRXAEFBREA S TEERKAR LB INELERKAZSE
MFk, ROSLTHABEIRGRET EHORAEZK2268488.

24, BRAIZK 2365 %, L FAdmERHHEIL. BILIILE,
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25. RAI L 23875k, AP BERALRAEENE L.,
26. A ER 2385 3%, RPHMAmELRFA,

27. A BBRMEBEREAFHF X, EX. o MHusk, SHEE.
CHRHARK., HENERXPRZRERERYG T X, LO42 Tk
BEBTTAPGEHRAEZEL 22098459,

28. UM H X R RAREREINELRABREY X, L0b

()M 15 ZRA LD 5

O ZAEDH SR ER 1821 H—AW S KAF RS KRG
HARERBERE, ABARRESY

() Bt %¢%mi%ﬁﬁih&§%%%&%%%ﬁﬁiﬁ
K.

29 FOLAMBROLELERARRNIFFRRAGEDH ST
WMk k, Lads

(a)M 18 LKA £ 5

(VKEZEWH B ERA) LK 1821 H—R e —F X $# % kX i
BRRTE, AMRRLYH

OOAZRESHTHEMNEANELEEE KA G FHIKRGHFHES
SR EY S

30. RAZR2GHWMEHATHEB G R EHFREFEE
KA AR Y T o A&,

31. XM E, LesRARK 1821 -6 S K, ATHRAXS
LEFNW RN
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FRER EE R (F 2 XKEH)IHR

K AR IR,
ARXAFATHRAERG. S/ RAETBEXEERARHR ZX
KABVBREMEK, HAAHRBRXEIELERAAZXKEAL)N S K.

KAH*

HBEXEE KA Z2XKHFH &) Moraxella (Branhamella)
catarrhalis)Z | RA SR E R EHELRABRKE. wSbRAHE
X ¥4 K A %M X 453K 8 (Streptococcus pneumoniae)#e i & 5 do 4F
# (Haemophilus influenzae)Z 5, FlRBHILFTFXHGFE = ARFRL
HE., BEXZIERALEIHLCERNGBREARAX, AHEEX. &
Gk, BRAGHER, WKREABRK, HELLEERX. AEXLL
BEEmMmEPHREBERRA.

K4 90%M X EE KA AR AL F(P- N B A AR,
MmBAEAMRPEEERES, ARALEFARP EEIHELBER R
BERABLEMEY. BEXIELRABRFF T4 T mdmlRidm it
ReGpFRmE. LhirETATHERAABEAR, LRALGIERHF
AR EGLERLE,

AFEBYPHEEIGLEREBREEERAAENAEY, 280 T%
BEGR, Plihhtivk@EaR A (UpAM&osFEEaR.
GEOREAAZRAFPHEARS, BLELEREKF S L ERK
EVPEAMARBERTHEFRFTERRPHEA. X0, HEARELRFR
BEIIERANHRNNGETFERE. hEEamas, 28531 ew
HBEXIERAEORTHEATRABRE Y. BAGRFTHERALG
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BEQEALAFORE TR AR, KW, FRARAKRZIAEZAGRGHAE
EXRERBEGEERS. KHEMAEEXE 45-kDa ZEa i CD
(OMPCD). ZEGRARBRELKAWNHAR &HERT, 2REMRE
PE Rl 9% 6 AR AST OMP CD # S8 B 5 B A % 57 .

B, BEETATAG. SHA/RAFBELEEIEKE R LR
KABVREAOEBRELEKA %K,

AP

AEN—FORBTHELEF_MHERAAEZTT0% R —HNY 2
KBS EEE, BE S Kes&E A SEQID Nos: 2. 4. 6.
8. 10. 12. 14 KA R B EMP & 571,

AEXWB—F@FAELSEH SEQID No: 2. 4. 6. 8. 10, 12,
14 A AR EREMBGFF6 %K,

ACF AR THALRNSBFREANG K. HhadHh. &
AR EBFREHNEGRALR SHEFRGBMAR, A EBRKHELE
MEIMBARCSAEETARAAGFHTIRAMAE GBI @I KT
7 k.

LSRR
H1RALBHEXEERKE B ETSU C-2 8 BVH-MC2 X K
& DNA /47%]; SEQIDNO:1. TXZ&FHHFINNKREWNFHhRHBHR.

H2RALAHBBEELE KA HH ETSU C-2 ¥ BVH-MC2 % Jk
WAL FF; SEQIDNO:2. TFTRZAFNRLIONAREABALY
A~ AK.
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B3kiAkOEBEXELKHAAK ETSU 658 4 BVH-MC2 X
#1345 DNA A %|; SEQID NO: 3.

Aa4REARAEBEXELEKKH A ETSU 658 89 BVH-MC2 % ik
&35 R A 5); SEQID NO: 4.

BAsKAXBRBERX IS KA HH# ETSUT-25 4 BYH-MC2 XA B
#1345 DNA /%|; SEQID NO: 5.

AoeRALRBHEBEXELEKH A ETSU T-25 4 BVH-MC2 % Ak
#3F 5 RAEAFF); SEQID NO: 6.

H7RELAEBXIES KH A4 M-12 4 BVH-MC2 X H 45 3¢
% DNA /#%}; SEQID NO: 7.

H8SRALAABXFILKH A/ M-12 4 BVH-MC2 % ik aj 3
>R X% 55, SEQID NO: 8.

BORARAHEBEXELKABH ETSU C-2 ¢ BVH-MC3 A H
# DNA F%]; SEQIDNO:9. TRZEZIFLFINRKEATFRSEARK,

HIORARAEBEXEZE KA AW ETSUC-2 4 BVH-MC3 A K
MREBAF; SEQ ID NO: 10. TRIXFFIRE 46 M REBREL
o AT 5 Ak,

AU REARAFBEIXIFKAAKETSU C-2 49 BVH-MC4 X K
# DNA /#%]; SEQIDNO: 11. TRIZF S FARETFHRB AR,

Hi12AAxAHELXELS KHH 4 ETSUC-2 4 BVH-MC4 % k&

10
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MAKEFF; SEQ ID NO: 12. TRIZFIIREA 2 ARABAL
RIS

BI3RAABABEXLXESKA A ETSU C-2 4 BYH-MCS5 X K
% DNA /#%); SEQIDNO:13. TXZELF A AREAT FREHR,

BUU4REALAAHBBEEESE KA B ETSU C-24 BYH-MCS % ik
MAALBAF); SEQ ID NO: 14. TRIZAFNKEA 60 NREABAR
89 B K.

B 15 #3£ 4 i MacVector 571 4 #74k4k &5 Clustal W 5 (6.5
M)A FEE X X5 K H B4 ETSU C-2. ETSU 658. ETSU T-25 #= M-12
# BVH-MC2 X A& HFsm/paldtfreisk. A5 —H45T
Wy T, R feR o #KEFF ARG HEFRARE .

K 16 # &4 H MacVector /5] 4-#7 % 4 6 Clustal W £ 5 (6.5
w)*T R K 35 KA B4k ETSU C-2. ETSU 658. ETSU T-25 #= M-12
6 BVH-MC2 ¥4 A i E RGN 65 REABRA 7 T4, £
HEFHE—fT4a T TH, AP REMB 6 RERKE,

PR
ARRRBUAA S B SHER, RBBTHTHE . Sbif
e LEIIN T I SN £09

AXP—7 ORBTHBEF_FEKEAFEVT0%F—H&H %
KB 5BF8, aF - EKe4%H SEQID No: 2. 4. 6.
8. 10, 12. 14 REARBEXREMBAFF.

AXR—7 ORBTHBEZ-_FHEKRELAFEV80% R —1He %

11
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KOS BN SBEFR, ZH -MFSKe4iEA SEQIDNo: 2. 4. 6.
8. 10. 12. 14 ALK &R EMB ey 571,

AEP—F ORBTHAEE A FKAELE S IS%E RS K
Mo B SEERE, ZH M 2HKeSH SEQIDNo: 2. 4. 6. 8.
10. 12. 14 AR BEXRE B F 5.

AEP—F OB THAEF _HEKBEAZFT0% R —HY %
K9 B S HEFR, 25 - H LKL % A SEQID No: 2. 4. 6.
8. 10. 12 & 14 #h /-7,

k]

AEP—FORB-THEEF MHEKRALAEV80%F—He %
Ky B S HEEE, EH —FfFEKa4La SEQIDNo: 2. 4. 6.
8. 10. 12 & 14 &9/ 5.

AEPN—FTAR®THEEE M SKELEY IS%R— R $ K
ANBELEBY®], ZH M 2Ke42% g SEQID No: 2. 4. 6. 8.
10. 12 & 14 89 5 7).

AEP—F @R E45% A SEQID Nos: 2. 4. 6. 8. 10. 12.
14 K FBEIEMBOF 58 5K,

AXP—F @I ARAEA SEQ ID NO: 2. 4. 6. 8. 10. 12 &
14 9 REBF T A HIEN 5K,

ARP—FORBETHASRFEREALEN IO EHTR, K Z

Bé,4 % SEQID Nos: 2, 4. 6. 8. 10. 12. 14 KA A EXREMD
8 F 7.

12
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AXA—FARBTHBERTARENFINSBITR, 4%
AK@,4 5% B SEQID Nos: 2. 4. 6. 8. 10, 12 X 14 895 5).

AXKP—F AT RBBERGTAEILGITS, HEKRAEZR
SEQ ID Nos: 2. 4. 6. 8. 10. 12. 14 R H K &R EMWB &7 5).

AXW—7 TR BBERFTALAENHRS, ZEHKaLHA
SEQID Nos: 2. 4. 6. 8. 10. 12 & 14 ¥ /771,

AKEPA—F aRBETHASZ _HFELEKELEY T0%E — 6 %K
M BMEENR, 2% - #S$Ke4EH SEQIDNo: 2. 4. 6. 8.
10. 12 & 14 8557,

AXPR—FTARBETHAEE _HEKRALAFEZV80% F—1He) 2
KRG BN EBHR, BH -S4 a SEQID No: 2. 4. 6.
8. 10. 12 & 14 &5 5%).

AZXPA—FORBTHEAELE A SKAEE ) 90%F] — Mg %k
BN HER, ZH - FSKE4LEH SEQID No: 2. 4. 6. 8.
10. 12 X 14 #9571

AEXR—7 ORETHBEEFZ A SKALEY 95%F — B8 %k
rBMiBT®, ZH S KESEH SEQID No: 2. 4. 6. 8.
10. 12 X 14 8945,

AZXWH—s@mFAe4% B SEQIDNO: 2. 4. 6. 8. 10. 12 &,
14 89575185 % Ik,

AXP—7 BRBETOLLLEAOTINIHRFROGSFHN S HFR:

13
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(a) HAEF _HSKEAEY T0%F — Mo ke $H34F8,
TR A E KR4 E H SEQIDNo: 2. 4. 6. 8. 10. 12, 14 X KL A
B Em A 6 55,

(b) A5 F_FEKAEAEY 80%F — o) $ KM % B8,
HE A SRS E A SEQIDNo: 2. 4. 6. 8 10, 12, 14 i K
BXREMB 5,

() ZBEBEZE_FSKAEAEY 95%F — ) Kty B8,
BGHE A S KESLEH SEQIDNo: 2, 4, 6. 8. 10, 12, 14 XKL A4
B KT

d) %™e4 % SEQID No: 2. 4. 6. 8. 10, 12, 14 XA K
BREMBFINEG SR % B,

(e) HAfMS A3+ 6,4% 1 SEQIDNo: 2. 4. 6. 8. 10. 12,
4RXERHBEREMBFING SRARLESHFENIRKG Z KRG 2 H
AR

) ZAESKTARIEHIRLASEFR, HEKALZA SEQ
ID No: 2. 4. 6. 8. 10. 12. 14 ALK B EMB e F5);

() €44 H SEQIDNo: 1. 3. 5. 7. 9. 11. 13 KAHEKE
W 6 J 7 05 % 45 3 B

(h) H(a). (b). (¢). (@). (e). (DX(YDTHZHHFMEAN ZH
.

14
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AEP—FARBTEOLRATHSHERNS BN SRR

(@) HAEH A ERAHTEY 70%FR— 6 % K6 % HIFR,
ZHE S E4% A SEQ ID No: 2. 4. 6. 8. 10, 12 R 14 655
7

(b) %EEF A SKAEAEY 80%FR —He) %kt % BT &,
HEH A SKE4i4 8 SEQ ID No: 2. 4. 6. 8. 10, 12 X 14894
7,

() HAEFE_FFERAEAEY 95%FA—H& % ke % BHF8,
HEH A S K44 h SEQ ID No: 2. 4. 6. 8. 10, 12 X 14 ¥4 5
75

(d) %4 i&H SEQIDNo: 2. 4. 6. 8. 10. 12 X 14 & 5 3]
0 %KW % MR

(e) A e FA x4 %A SEQ ID No: 2. 4. 6. 8. 10. 12
K14 Q5565 AR LR FHAIRIKN 2R §HH B

) HASKEPAEAAENTINIHEETR, ZEhasLA SEQ
ID No: 2. 4. 6. 8. 10. 12 & 14 #/75;

(g) 4% 8 SEQID No: 1. 3. 5. 7. 9. 11 # 138953165 %
BB

(h) L(a). (b). (c). (d). (e). DX TH EHFHREINN SH
B,

15
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AXPR—7 @RBET LS TH SSRGS H W S K

@) HEF—FEKRAFEY T0%FR —He Sk, EE-#H S
4% f SEQIDNo: 2. 4. 6. 8. 10, 12, U XA A BREMP N H
7

b) EF_FEKREAEY 80%F—HG K, 5 -_HEKe
4% f SEQIDNo: 2. 4. 6. 8. 10, 12, U XAA BREMDH A
7,

(c) 5F_HEIKAEAZY O5%RB— BB LK, ZHE_MHIHKE
4% A SEQIDNo: 2. 4. 6. 8, 10. 12, UXEABREMBOH
5;

(d) 8.4 A SEQ ID No: 2. 4. 6. 8. 10. 12. 14 R XL B B X
EM B oy 508 % Rk

(e) BEB A &4 & A SEQ ID No: 2. 4. 6. 8. 10. 12. 14
RENBEREMBFINEG S KAF LS F I FRKEG R,

(f) $RRFREAALHIHY, ZSKESLLHA SEQIDNo: 2. 4. 6.
8. 10. 12. 14 S HE R B3R EMM 65 5);

(g) (@), (b). (¢). (d). (O)XMOF M Z A, LB Nk VRAR
5% 3

(h) (@), (b). (c). (d). (RDOFHSK, KT LR ARA
5.

16
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AZR—FARBET AL THERG S HN K

Q) 5F-MHEKREAEY 70%F —He K, ZHE-FFSHKb
43 A SEQIDNo: 2. 4. 6. 8. 10. 12 X 14 895 7|;

(b) BEE M ESKEAEY 80%RA—HG K, HHF MK
4 A SEQIDNo: 2. 4. 6. 8 10. 12 & 14 45 75);

(c) 5F _HSKALAZEY 95%F—HHEK, S -_HIKe
4% 8 SEQID No: 2. 4. 6. 8. 10. 12 X 14 4 5 7|;

(d) @432 A SEQIDNo: 2. 4. 6. 8. 10, 12X 146945164 %
Ak

(e) feB T A x84 A SEQIDNo: 2. 4. 6. 8. 10. 12 X 14
I EREFLESH GRS %K,

() BRRFHEAAANIFS, ZEKROLLEH SEQID No: 2. 4. 6.
8. 10. 12 & 14 84 7 %;

(2 (@) (b)s (¢} (d). @OXMFTHEK, LA PLIBRNZFHEAR
&AL

(h) (a). (b). (o). (d). (XRMDFTH A, HF Loy ARAF
5,

AGBBAARLLSEM, KXW OKRBBRLH vHL& Ak

FRA XM B I RER, K. RBRBPITEY G DNA 5F, B 3
HHBRAL EANFS) . AARLEHE KL DNA 5T & 56 RNA
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4F. > DNA #o RNA 2 FuAsh, KZXMOEMEE $RAEH 1B
Sk 5 RRE R LK,

BH—FRTEF, KXW SAKTRAELY.
BH—FRTEF, KXRGEKLLRRMES,
BHA—FRTET, KAWUGSKTAREBEIARLARE,

EAR—FRTREY, AARLTARB AL LAKKW KA
R B AR R SRS

“BARLEGHAMHREAZENFLELSLE S K, AEAKRKERE
RSP, REACEAKRYGEDHELRLEC S TFOHAK,
VARTi 2 KA 3B, A ELISA 947 7 A 2 A 45 5 244,

WRALY, EHFHATH"BRP"ZLARFRGAETH L,
A ERERAFHN, 5 AL E AR R G E WL, L& Fisher
HAEBERRAEEE R ZRRBG% 0N, TARTEPHF#HE
HAZ RN LZFRELLET LA ZEEL. P 0.0SHASREE.

AEPH -5 ARBETALPY S RO ABE/ ERBRE &, R4
E XX D

AZRORBRAZOLE - FHXEHIFGERERRE, XE5EH
MRBAREN, ARGAEBBRR/ LERERE. B, FTALH
MhE, F—HEECHEIAELEZ, BACNTHESLEHTSE KK
ERXMBOGHFEHRSBA 100%9F —H., KAXH—FSRET LA
AZREKAFNGET 0N ELRABRERONE. E—NEAFE
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 E—AERFEF, £V 204%

\&
7
.
o
SN
&
iy
ik
B
%

BAARKLLGRM, KK SR EMDELEKLREE AR
RA, BFHEARRE/ LARERNR. B, BHRH, KA
e —FR A FMm ek, ERFHEARKZ K.

AP AR S RRE T B, "ERp R AT ES aERL T —
ARSABRABBEEAFBRARTHRERERTHEABRARLLER
TH)G., TRARKXERRALEGER, E—ANFERFETF, AXH
ST AN ENBESBFEARENBEELA KXY 80%F) —H.
L2, 80%MELMRE. EF—FHEFTEFY, FHKRAFKRT 80%
WE—H., EF—FEFER, FHRAAKXT 85%WRA—H. £3
—FHEFEF, SKAAKT 90%ME—®. £EF—FHEFET,
SHKEAKRT O5%MEA—t. EF—FhFET, $KEAKRT 99%
BR—., EF—FHEFEY, AAVNSKGEMMBERES TH 20
ARABRBKEGER. BHRek, £HRES T 104

X H Btk § R R EMAFARER P AR, KA SR
CamtRTHESR, FHREISEHAEALADEILFRRE, ik
MoK, AR EAR. HP IS4 Dayhoff, M. Atlas of
Protein Sequence and Structure 5, 1978 ¥ XA % Argos, P.Z£ EMBO J.
8,779-785,1989 P Ak 4 E k. #Hlde, BT THA S AL - X AR
KR BB KRR TR T AL

ala, pro, gly, gln, asn, ser, thr, val;

cys, ser, tyr, thr;

val, ile, leu, met, ala, phe;

lys, arg, orn, his; A&

phe, tyr, trp, his.
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K EBREOIEME L-RIAB G D-A i #1469 A 3R,

ERA—FEP, ZEMBTALEESSK, Pldd A RIFRA
Bk, ARG EARSNHRSY. TRELZLIR"FE", R TH
BAOSKAEBRALYSTHERBKE.

RERET EILAR—Haosmbiamiti R EARERNKT
'H:-—gé,?\tbéll c‘é‘%ao

BE—AEHRFEP, AL ESKRGEMDEBRBTFINXERBEE
HKY T0%F —H. wWkhLiHk, 70%HEEBE. EF—%&F %
b S BRAA KT 80%ME—., EF—%krEY, $KAAKRT
85% M —H. EH—FHFZEF, FKEART 90%HF — .
AA—FFEY, $KRAAKRT S%WNE—H. £A—FE_RTEF,
SHRANKT 99%ME—. £ —F#mTEF, KXW SRS EM
WEAAY T 20 AREBBERAGER. BHhREX, EHREST 10
A

E—AEhFzEP, AEXASKGEMDERFFINERER
K T0%B B, £F—FHRFEY, $RALAFKXT 80%H F K.
BH—5kiEY, $KAAKXT 85%HRARME. £ —E&FTET,
SHAAKXT %GR RBRE. EF—%wFEYT, $KELAKXT 95%
HEBH, £ —FAFZEY, SHKEAKT 9%HERME. A%
— T EY, ARV SRGERBERA Y TH2WARARKAGE
¥e. S REBK, FHhED T 10 4.

AT A A it 4 CLUSTAL A LB AABRAF. 28255 R
Egpaitirk, B3EAFEAMENE—FAPHETREIEHE
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Wb, AMHRAERABRR-BRAR Y, HARMHEIT. £M
BLASTx Wi 4T K—&OMAFs], hxRRBEMA. AA
TREEH, RPRAZAEALRANFTOFFAMBERR. SHFE
— BB L TALAZLA,

BH—F&EF, GERMHIFTEDTUARRES K, Hloddh
HAFRABOEORISK, JIIANEAELEAR RS, Tid L
RUFAE", ATHRBESKRAFBALS TRARRKE,

XA, ATHRAAREESK, ALRALR, Fhiix3
R B K R 6 KK, HEAT IR R 2 0 5 ok A A AR A e,
Bot, KAPHHEREOE—HISHIHGRER, R5ETHK
BRAK KM, VARG R R R R

B, s TRAAXBEAK, A—HREBELAXIALELZ, BAEN
TR ELEME SR, EMBHHITHETEA 100%E F —H,

A, $TEMH. FEDPIBERT, EXHRXECNEAES
B R R @ TR % IR — AR R 40 R S R

AXPAEAOEETHREHZSKREDFRAEBFTREAGLCHRESY
A Sk, FRHEFENHEL_B(PEG);, R TLHALY T IR
B RABRFI WR-FR-FF; AR(F)HE.

A, BEARBABRALA S SHN, THEEFEAL-FHXS
AR BAR, AELRRERTF ELKEH KSR F R

BSt, LR T K % -NH, 69 BEALAE A (B do TBRAL, R RA TEA
B, Kk BABBEA, Pl AR TFTEEHALWNY S K, AR
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BRTHE, RGKRAR ATEEILESIFHIRALELT.

AEXPRLEZ SRR BERERBEFEFRAAE SR SRR, X
L RALXOE, Pl AXKEMNAwEPE/AWE. K8
(gluteraldehyde)X — ¥ XX superimidate X I —H X $# S k. &
HEREABAEOHEBLETH DNA KK * £ 6 £ 0 A -F mRNA # 4
HELAANARSEANEERAME G ELEFFIG 5K,

BEHA—FHRFTEP, KXAPRAFROALA-FHREFAPERA T
AX SR, RERBEREMDHHE S K.

EH—FERFEP, AEXPWEFTROLESBHARNSHBLALE SEQ
ID NO: 2. 4. 6. 8. 10. 12, 4 RAHFBEXREMPHOFF 65 %k
BB, REiz % RkiEEREE %K.

BA—ZHFEY, ALAPEFRAOLARFXSHAARLEH SEQ
IDNO: 2. 4. 6. 8. 10. 12 X 14 FFH SR BLSSK, REEZ
% KA EERHS B,

ARXRSHRENE., MBI AEDRLECLES A REKRK
B, FES—ARAL

AT HRRRERESHFPERG 5K, Tolis A BA 8K,
Z B (bishaloacetyl). #3535 & (nitroarylhalides) ¥ 6 % ik, X 3k 4%
RIAARA AR R, B, KR SKRGAAREZ N GEHETRL
BPHEITRBEF 2N —KEZV 4N XETI6A. RBFRST
414 A BT HE A M.

BHEERTEY, KAPH SR BEEND R OSREEL,
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B e P8R ER (Met) R 4 R BR (Val). ik 3 KRN 534 8 A4 5
(575, THRECEINGY) TAEWFRAAELLRLY S K5

Fy. —FmE, THRAEZERKAR DI BEBN K BT,
A E R BE G RARIEEE, Nm# TRk o575,

B LM, TAMHE R/ IEAAREEST(TREARLHARLR)
P/ XAM TR S, AR THERPELEASTK, XHAW, L&
AGBTFRFAGEAREZSKRTABARBERT, RTH
¥ (Glick, B. R.#= Pasternak, J. J. (1998) Manipulation of gene
expression in prokaryotes. "Molecular biotechnology: Principles and
applications of recombinant DNA", % —J&, ASM Press, Washington
DC, 109-143 ).

AERR—FARBETHEEARKN S KERRIK, HBEMNHE
MR EEY; (IDNOEAKXN S KRPHRE HEMNREMNGGSHA
St (iAKW S RPEAR, HEMREMNGEY; (v)ETL
THEIRLBRAZLETGALP IR, BALELE, Bl EERKHE
MBRPHUHELRELS, NaiFFHE A EEKEH N LRSS T &S
FRRAVEILTHEBEIRGHRRATHEMNEGARALNEK, AWM
B o/ 7 97 345 IO R S 09 7 ik

AERH—7 BT (LSRN S BT BRER KK, HFEA
RAER MR ALY, (DEEALNA S HF BRI B K, HfH AL
WHEmmesY; (NBILTRHRENLEBEARLENALAS NS, B
AEFERE, Pl EERKANRPHELEARE, AaikEE 74
AR E AL Tk R (V)BT TR ERE S
EABEMNEARAVNEEFTR, ARG/ XETEERAREG S
*.
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AEXRERETALE LB ZNBEIRAGEEREG R, Hloit
Rk, a%&4. CEHXBREFRORR. FHARXFAE VPL &
BRAEMECHAERMAEETRIRR, RIETEERG RA R K
HREREELE., TABAAFTRAL T HAITHEXES., AX
BR-B R A0 iR 309 & L Van Regenmortel, M. H. V., Briand J.
P., Muller S., Plaué S., «Synthetic Polypeptides as antigens» in
Laboratory Techniques in Biochemistry and Molecular Biology, 19 %
(ed.) Burdou, R. H. & Van Knippenberg P. H. (1988), Elsevier New
York.

AEPA—FARB/TELE—HAEIHAXARZERA S KLY
DT ELXTENGRSGHDALGD., GEGENGHE)KREGHB
F, #lde MF59T™, SAF™, Ribi™; ) KT EXF T E24EHN; 3) %,
B AIK(SO.);. AINa(SO,),. AINH,(SO,);. Al(OH);. AIPO,, # %,
S 1 (4) 2 K AT £ B ) 4 Stimulon™, X, 3 & 69 B4 4] 4= ISCOMss
LR PEEESW); O) wmRTHa@mENE. THE. Edmi
K E X B E T (M-CSF). I IF LB F(TNF); (6)FFHBEELRNG L€
W, VlimBE S HF8R, FERICHSE AU, 25 EFHLEHE£(CTB)
ABEXMHRRFAEREE. EHNGELFREAARL M Z. I Khan
F A %3 Pharmaceutical Research, 11 &, No. 1 (1994)2-11 &, &£ & 1.
Gupta F A %:£ Vaccine, % 13, No. 14, 1263-1276 & (1995)¥A % WO
99/24578 . 4k ik #9 4£ A & 4 QuilA™. QS21™ . Alhydrogel™ #o
Adjuphos™, \

Tt Eg. BediiE, SRRk, RBBK. RAMR. XK,
MRS TALRGHHEEY.

AZROLEDAED TR TR EER AR EF/ANEERKH
BB AkmAER, P T Manual of Clinical Microbiology, P. R.
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Murray (£%), E. J. Baron, M. A. Pfaller, F. C. Tenover # R. H.
Yolken. ASM Press, Washington, D. C. % L&, 1999,1773 R. £—4A
SHEFEF, ALXAKHHASHTATEAXRTAGFEFE. £X.
Hakask, ZHhEX LREABRX, HANLLEX., E—-AFH
FEF, ARG R GAGH TR THEARXRTG ELE KA XL/ WB
PERABREBARPER, EH—FRFTEY, GRERKAKSE
ARBRXELEKA.

BHR—RBTEY, FAARBTRGREAHZTXERARSE
BENXBERAREN T %, LOSLTHREABEIMBERETRK
THARABEY.

APHEHAREGEOHEBFADY. AF—FETEF, %A
L RA

LT EY, FHADUGHWAETRATELERARELE T
MmE, PledrdIl, BIL, ILEFE. ZFAUBERLLANESGE L.

EREERTET, BEADASYLTRATELERARLAR T
B E, Bl RAL

B mAWes FALM B AL 0.001 - 100 pg/kg (FR/IKE), #
£t 0.01 - 10 pg/kg, HHEZE 0.1-1pgkeg, 1-3 K, LAZMEKY

1-6 A.

B BN A KLY 0.1ug - 10 mg, FHE 1 pg -1 mg,
FAEL10-100pg, 1-3K, LAZAAES1-6 /.

AERAZ - ANFRBEET HBEKG LB, % SR iElL
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F, &ABF7645% 8 SEQIDNo: 2. 4. 6. 8. 10. 12. 14 R K&
AERENDOFF.

F—AE#FEF, $HE¥H% 4 SEQIDNo: 1. 3. 5. 7. 9, 11,
13 Fr &, THEGHEFAiEELORF), LRHBXLAAG %K,

BRLEXBE, BTFIEFBREFNTAREARFELT, 12454545
AKX SR, Bk, AEXPR—FRETEHILE LR S HF 8T
(AREZAFINERG SEBER, FIZALA T0%F —H., £—A4
TG EF, FAIMAFEY 80%F—H. E—ALkFEP, F
NZEMBEREY 85%FR— K. E—AEHRFZEP, FIZIAEAZE
Y 90%FE —H. EH—FRTEY, FHEREFEFFTERL ¥
BHEYOS%UR—H., EF—FHEFZEF, LA ST 97%6F —H,

AGBBRAARRBE AT CENFRELRXEFEHFH LR
Sambrook ¥ A, (1989) Molecular cloning : A Laboratory Manual, 5
— )&, Cold Spring Harbor, N. Y.; Current Protocols in Molecular
Biology, (1999) Ausubel F. M.% A % %, John Wiley & Sons, Inc., N.
Y.).

EH—FE#RTEY, RAVRBETESELFMTETARINEX
IR

(a) %7 % Jktg DNA 53], X

(b) % % Bk 69 DNA A 5| 69 B 4h 5 51

A& S5 %A SEQIDNo: 2. 4. 6. 8. 10. 12 % 14.
XA KB EMBEFF].

ER—EhFEF, AAVRBTEFEE4HTETAAANLR
0 % B FR
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(a) %™ % Bkeg DNA F51, XK

(b) % % ks DNA A5 64 Z4h 551,

A H Ak S ke a4 A SEQ ID No: 2. 4. 6. 8. 10. 12 X 14
W 3.

BA—FHRTEF, RARRBTES L4 TETAANLR
SEF

(a) %7 % 6 DNA /7],

(b) % % ki) DNA F 5| ¢ 54} JF 5);

AFPHAESKOSET 10 EENREREL, Lk LA
SEQID No: 2. 4. 6. 8. 10, 12 &K 14. XA K BN EMB G4 5] 65
% K.

BH—FATEY, RAVRRBTESELEHTETHANFINLR
EE T

(a) % % k65 DNA 571, X

(b) % % Bk 65 DNA A 5| &9 B4 5 5);

EPHEIRaLES 104 MEENREABREL, LAA LR
SEQID No: 2. 4. 6. 8. 10. 12 % 14 8557764 % Bk,

BAH—F#FEP, $HFB SEQIDNo: 1. 3. 5. 7. 9. 11.
137, RAEXREREMY, HAKEAYG S K.

EH—FFEP, $HE8E SEQIDNo: 1. 3. 5. 7. 9. 11
X137, AL EY %K,

ARBBARARNE H B, $H3F 8603 DNA # RNA,

AXPROLELSAPHHE S BT REAG L HFH.
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H—m @, BEAEREKGZHFR. REhE. NP RAT
A4, T T DNA L& F k. LW, REFeMIATHALH
Ak A B, B EHFRAERRFERRES K, Hlde, THS
HARIANFEBR, ETEABMEFPRENY CMV B3 T4
X TF. REMN ESZ AR,

AERI—7 R TRAI THAE AR G I MO T AR B AITE
SRS BER. e EARG SRS, Ambl & KK % ke
Fik. B, TORBLEZEIHLFERBERANEZ K, FiMm
REAESRER, EBREAFNETES S RERER).

THAEIHMAETERFLELSHF B S KRG—KF E:
Sambrook ¥ A, Molecular Cloning: A Laboratory Manual, % =&,

Cold Spring Harbor, N. Y., 1989; Current Protocols in Molecular
Biology, Ausubel F. M.% A % %, John Wiley and Sons, Inc. New York;

PCR Cloning Protocols, from Molecular Cloning to Genetic
Engineering, White B. A.% %, Humana Press, Totowa, New Jersey,
1997, 490 % ; Protein Purification, Principles and Practices, Scopes R.
K., Springer-Verlag, New York, % = j&, 1993, 380 R ; Current
Protocols in Immunology, Coligan J. E.5 A % %, John Wiley & Sons

Inc., New York.

AXPRBET FESKO Tk, ROSAETRAMAE SR F
Gl R R A

ARATEAN G, ARBRALPSIRGER AL BRI AR, K

FEELSKRTORALTRER, AFLEHT. BEALTFRYEA
B, SENRKTERARBIFTAENFLY, QLEK. FLEK
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AEA R DNA A5, Hldeta@ Rk, EHK DNA. HARAE. BF
JiE., BKAREAREFAR DNA R 8 K, =T 0H H R4 A8
FERFAGNIABRKELSELE, AAKXEROCSREDT. BBAKL
AL E (A ST RIRK SD A7)k B AR BT @R )AL
FE., TRARECLHIG S TEDFTRE, AFETREBIAEAK
B & A KR BA 4 B A H (Sambrook ¥ A, Molecular Cloning: A
Laboratory Manual, 2nd ed, Cold Spring Harbor, N. Y., 1989;
Current Protocols in Molecular Biology, Ausubel F. M.5F A % 3, John
Wiley and Sons, Inc. New York). 46 B 3T L&/ KRR T LTR &
SV40 &3 -F. E.colilac. tac X trp BHFARERHKLP. BFHF.
BAREEIANLHREARBEAGRE, WRATHFELARBAR., 4
&t B M # k .46 pET. pQE70. pQE60. pQE-9. pD10 phagescript.
psiX174. pbluescript SK. pbsks. pNH8A. pNH16a. pNH18A., pNH46A,
ptre99a. pKK223-3. pKK233-3. pDR540. pRIT5 A & £ 4 # 4k
pBlueBaclll. pWLNEOQ. pSV2CAT. pOG44. pXTI. pSG. pSVK3.
pBPV. pMSG % pSVL. £ &ETHREZME, B XMATE(E. coli).
A5 347 ¥ (Bacillus subtilis). 4 % ¥ (Streptomyces); A ¥, FEME
(Aspergillus niger). # £ ¥ 4 (Aspergillus nidulins); B #, BpiEskA
K (Saccharomyces)X A @, B CHO. COS.

ARFHFPERRSRE, —BRBESKEmMIE, REHAHERAA
FHFERMREEAESRAS BB BAL D), RGSHGHEY,
A BRG S, RESKER, AACEIHNBAMEREARELR
Wy Sk, FEARRERLERE., BER, METxME T
RBEN. BB Z M. RARERAEN. BABERGENURER
EEEMN. M HPLC %R R & 5140,

ST RAR HAA WG IS RFAGOHAT Rk foif—H
WO, THRAAMES M LERTFAI(ERL US 4,431,739; US
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4,425,437 #» US 4,338,397), AL kide $ k)G, @ddibF &
%

A—7m, RAMAHESERASKTATEERARAE. A2
HBEXELERKABREOT LS. TRAZTS W%, #lde, T
AEBATHFERMNADH S THELE KA £k

()18 F KA A A o

ODFEALXPHLZERESKEAR BB RAR LR RS %
YRR E, AEBERESY, AR

COERGHTEMNEATAEELERANF FHRESAOREKIA
K.

b, A SRS O A S K R KRB A 8
T AR AT SRk, T Aede T 3EAT:

)M fs £ RKAF L WA s

DAL RG — RSN RERKA SRR ENBEEZE DR
B, ARG, VAR

QDG FRAFFUHESHRARIE, AEAFHEALEEER
LR R Ei X .

FABBARAR BB AN, BEHBEETRAANLALX, &
BB TR, Bl e BB S BB W B E (ELISA). #UA % & R % X 1L
REMNE, TEARZENRF XL HEZEORARFERE,

BB KK % RK65 DNA A5 &8 k%3t DNA 4, A T4
FREOLSEZERAMEDHSTRMNIHMEB. KRAPGKEAF X6
A

()15 KT A DA S,

(b)Y B A % A KK W % Bktg DNA A 71 6 —#F &, % #F DNA 4t 5
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ZAPHSLERT, RBRRESY, LA
OEBREGHPHEMNEAFTHLEEERBA NS FHLEE46 DNA K
4,

AKX DNAEHETATEMNBRTHELE KA, FHERTH
BEKAMER, Pl RMRELMEXRE, ALHELERABEHN
Tk, TATRERAFTABRASAFTREAZTHMLE, XFHMT
Badc &340 AP AR DNABARAASAXVELE KA
MM EY L 6N LSBT RIAGFINNERIK. EH—5#FTE
., ikt DNAFARAASALAPNEL KA S KRG ESF Y 15~ %
BEFREAGAFIGERK EA—%EFT LT, K6 DNA K4
REAEEALXAELRKASKRGEY Y 30 M EEEFRILANGAFT
BERK AF—FhFEY, KLY DNABEHAZALALEREANESE
KESKHEVHSOANAELBFREANGFIHERAK.

Bealg EPELEKAN S —F B 7% as:

QAR THEMNIFEFRERALP SRIALAELARE MR
K

(b)Y EIFILRERIFRRAEL THE; LA

(BB EPHMETAEZE KA ML S ORISR RAR
Wwh K.

Boh, A 08 SRS 64 34 K 4 R 60 4 S PSR 6 R A
R ARk, T e T AT

W EX LT T 2%

by¥E A RE AL A — XS AEEKE S XL A BB
B, ABRBEESY; AR

OB RSB T HFRLEESORAIAK, REATALEZERHA
45 UK.
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AGBRBAATAE LA, ZHHERETRELAFLFEX, &
R RFRL, Pl BEER S BRI T (ELISA). 24 £ 58 3 & X, $L AR
BREMNT, TEARABEZLBRTREFLEZEARAFFHRAK,

%A KK A % Bk #5 DNA A 504 T 6 B & %3t DNA 34, AT £
FRRAOSEERKAN IR TEMNIFBRA. KXBHERF &0
£

()55 LR F LD 5

O ZADHRE A A%BAKYP S K DNA FAl6—F R %
F DNA 4B F, ABRRESY, AA

(OERGHFHEMNEFAEZE KA GH 14565 DNA KA.

AZR—F ARBBRAMEL T I/ ARG XERA B F P HRE.

AEXRPA—FEETRKLXREERE 3 MAFA LARAEREHF
HRAEFTHRE, ATHHENREFZERARE. AALELNGH
E oy, Bl e KA A o B A T AR S Bk 3 KRR R
AL, TOHEaENRIK, SHWEBR G H T2 — kst 564 A
HEPRAEY, ARAETRIAZEREKXAERLRLESGAE, FTHET
EMEEREORE., GRAITBETERER T, HHNLHLFD
#, EHMNAPA. KAXA. TRAXRKKLARXLIE, AW0RE
F, THRAFTARKILAAE. REEARKRIIAR B ARH A
TTANFHERANEORAKIRARTE. THA S LHEY., REEE
ABEHFAIRANE, TEFFARATSZERASKAXG S
FAL, AT KA A A — A

AKXP — 75 @R ARE TG Fo /R ST B K B F 09 ) &
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AEXRAR—FTHMETALNGEERASKREALERERNEH
FHERETHRNE, ATEEHHMNREAEERARE. AAELH
Wik, BB EMNEKER P TR TRAKDHIEE SR &
FORRD, TURAEZALENARAK, FHUBRBAHF2 — K i L40
g EARY, BHAATRRAERKRIERREASNE, FT8#
THMEEREGER, GRAEAINETERRETHH, 7274350
N, ERANLDPR. KEARA., THREREARAXLAK, AwE
g, TRAFARKIFTATE., RKETAFRARREKL B LKA
A TEBFEANEOREXFARE. THEZ S L. X4t
PABEGRAIRARNE., THEEFREATEELERAS KA LD S
A &AL, 24K A B A —FF.

AKRA—F G TAHTKLN S R RALRSD 2R T oA
. T AR AR TR RAR,

AERARZ—FETEILTHRIRZTRARBE DL EGRL
W% RRIEAT . Mo F AR k.

AH—%kFTEY, KAVRBEALNSEHBLHENEAG
BHRAEHTRETZBERARFEGHD T ML,

LA —FRFTEY, RXURBELRXY KRG KANE, AT
iR R EF W

FRAEFSEE L, AL RE AR KELALL L HR
BEAARBFHRBOHRASL. SWRARBRGHA R KRS, 4 &
w. FHARECEE IR LEXINARERE. AT, WEAKL
B4, QAR HME. WA, MH. FERZEARLZEPAN, W
FELARH.
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E3H 1
A k&S F Y BVH-MC2 X B A48 % Bk ey LA 4 T 45 4.

MABERELEKH H# ETSU C-2 ¥4 B4 DNA + PCR (DNA
BB IR GeneAmp PCR % % 2400, Perkin Elmer, San Jose, CA)¥ 3%
HEXZEKHE BVH-MC2 (SEQIDNO: DA HH%AK, A THE
B, kb 044 m A R4 4L E Ndel (CATATG)#» Xhol (CTCGAG)
o & & R 5% . DMARS544 (5'-CATCAGTGCATATGAATACGA
CACACCATCACACG-3"') ; DMAR545 (5'-GAGTTATTCTCGAGT
TTGTCCAAATTTGGCTTAGTTTTAC-3'). 4 A QIAgen # QIAquick
BB IGEA &, #B) £ (Chatsworth, CA), MR H K F
454t PCR & 4, 5f A Ndel #= Xhol (Amersham Pharmacia Biotech, Inc,
Baie d'Urfé, Canada)/§ . pET21b(+)#& K (Novagen, Madison, WI)
# Ndel # Xhol /§4, #] M QIAgen (Chatsworth, CA)# QIAquick
BBRRBAMNE, MR EEEK T 414, ¥ Ndel-Xhol PCR F #7i% 3
#] Ndel-Xhol pET21b(+)& X #4k. 4% Simanis 7% 3% (Hanahan, D.
DNA Cloning, 1985, D. M. Glover (ed), 109-135 ), K% & 4 #4
K W #F A % DHSa [D80dlacZAM15 A(lacZYA-argF) U169 endAl recAl
hsdR17 (ri-myg+) deoR thi-1 supE44 4 gyrA96 relAl] (Gibco BRL,
Gaithersburg, MD). 42/ QIAgen X 7 & (Chatsworth, CA)#:4t &, 4~
BVH-MC2 ¥ B 65 F 48 pET21b(+) ;i #(rpET21b(+)), # 5 DNA #A
/% %) (Taq Dye Deoxy Terminator Cycle Sequencing & # &, ABI,
Foster City, CA).
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A 1. AT PCRYEHBEIXEERALRGEE SR Y.

HE | 51 | BREMECE | B FF3)
1.D.
BVH-MC2 |DMAR544 |Ndel pET21b |5’ -
(+) CATCAGTGCATATGARTACGACACACCATC-
ACACG-3' (SEQ ID No: 15)
BVH-MC2 |DMAR545 | Xhol pET21b |5 -
(+) GAGTTATTCTCGAGTTTGTCCAAATTTGGC-

TTAGTTTTAC-3' (SEQ ID No: 16)

BVH-MC2 |DMAR544 |BglII PCMV-GH 5~
TCAGTGAGATCTTGAATACGACACACCATC-

3'(SEQ ID No: 17)

BVH-MC2 |DMAR545 |Sall pCMV-GH 5'-
GATTTGAGTTGTCGACTTATTTGTCCAAAT -

TTG-3' (SEQ ID No: 18)

BVH-MC3 |DMARSS2 |Ndel pPET21b 5'-
(+) CGGAGTGCCATATGAGCTTAATTAATAAAT -
TAAATG-3' (SEQ ID No: 19)
BVH-MC3 |BMARS93 |Xhol pET21b 51 -
(+) TATAACTCGAGGTTTTGTGCAACAGGTGTTG

-3' (SEQ ID No: 20)

BVH-MC3 |DMARS92 |BglIIl pCMV -GH 5'-
CGCTTGAGATCTTGGAARGATGTGTATCAGC -

GTGC-3* (SEQ ID No: 21)

BVH-MC3 |DMARS593 |HindIII pCMV-GH |5’ -
CAATARACAAAGCTTTCAGTTITGTGCAACA -

GGTGTTG-3’ (SEQ ID No: 22)

BVH-MC4 (RIOS71 Ndel PET21b S'-
(+) AACCGCACATATGTATCGCTTGGTGTCACC -
ACC-3' (SEQ ID No: 23}
BVH-MC4 |RIOS72 Xhol PET21b 5'-
(+) GGTGACTCGAGGTACTCATCACCAACTAAT -

CGCAC-3' (SEQ ID No: 24)

BVH-MC4 [RIOS7la |BamHI pCMV-GH 5-
GCAGGATCCTTATCGCTTGGTGTCACC-3"!

(SEQ ID No: 25)
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BVH-MC4 [RIOS72a |Sall pCMV-GH |5’ -
ATCAATCGGGTCGACTTAGTACTCATCACCA

-3' (SEQ ID No: 26)

BVH-MCS |RIOS59 NdeIl PET21b 5'-
(+) ARAGCTTCATATGGCCCAAAGTCAAGARTC -
TGCC-3' (SEQ ID No: 27)
BVH-MCS | RIOS60 Xhol PET21b 5°'-
(+) CGATAACTCGAGTTGAACATCAGGCACCTGC

-3' (SEQ ID No: 28)

BVH-MC5 [RIOSS9a |BglII pCMV-GH 57-
ACCATTCAARAAGAGATCTTGGCCCARAGTC -

ARGAATCTG-3' (SEQ ID No: 29)

BVH-MCS |RIOS60a |Sall pCMV-GH 5’ -
GTTAGACCGAGTCGACTCATTGAACATCAG-

GCA-3' (SEQ ID No: 30)

S EBE, %A BVH-MC2 % k& 73 5/ i 4E 22 (ORF) €4 1467
bp, %5 488 MR A BA LG FAK, LA pl & 6.08, Fda)5H T
¥4 53754.35 Da. 4%/ Spscan # 4 (Wisconsin Sequence Analysis
Package; Genetics Computer Group) 4 #7 # 2 6§ & 35 8 & X+ 5| (SEQ
ID NO: 2), # A £ 30 M &K LB &KW 5 K
(MDTDMKHLTKHRLSAAIIGVLLFISPSVQA), £ & &Bf £ 114
B M 5%, IK 1) 69 by B4 b A 2 &

A# A PCR ¥ ¥k % A £ BVH-MC2 (SEQ ID NO: 1)L B, 4
AT AANTFANEBRRZLER AR BBXLEHEKH ETSU C-2.
ETSU T-25 #= ETSU 658 W K 4 % 4 ¥ East Tennessee State
University $#4%; #8% X 3% 45 K, 8 4 M-12 ¥ centre de recherche en

infectiologie du centre hospitalier de 'université Laval 32 4, iX 4t 52 %

HRKBMATH XL1 Blue MRF'#E A BB, A EGSB W
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DMARS544 2 DMARS45 (& 1), M A HBBE X ELE KA AR TRX
WA ¥ 4k 69 L B 41 DNA ¥ PCR (DNA # 4% 3% 4L GeneAmp PCR %
% 2400, Perkin Elmer, San Jose, CA)¥ ¥ BVH-MC2 (SEQ ID NO: 1)
A B, £ 94°C30 #. 51°C 30 #. 72°C 1 % 20 # 347 30 MEHR, K
J& 72°C 340 7 44k, #4T PCR. £ 1%EE#HEEK TS % PCR &
A, @Rl EERK, PCRYEERw A 2T . WY
# %%, BVH-MC2 (SEQ ID NO: DA B AETAHRMGHA 4 A8
BXERKARHRGARAYT. AHANIEFHZE R PCR ¥ ¥
st XK AT R DNA, k& 2 =4,

AR C WA BVH-MC2 AR, EXAARALBR XL KH
WHMAASKEG S THRTE, 0 EXEHEF&5] % DMARS44
F* DMAR545, PCR 3 % & B4 ETSU 658 (SEQ ID NO: 3). ETSU
T-25 (SEQ ID NO: 5)A % M-12 (SEQ ID NO: NW B X ZE K H
BVH-MC2 A HM & A% AR, 1A QlAgen 5 QIAquick 5 &K #% I
AR &, #J FHA H (Chatsworth, CA)M 3 A5 4 %A F 4646 PCR
%, 3 DNA A 57| (Taq Dye Deoxy Terminator Cycle Sequencing
& # £, ABI, Foster City, CA). #: %41 1 &4 F 7 %k KF&/77].
M o & 4k ETSU C-2 (SEQ ID NO: 2). ETSU 658 (SEQ ID NO: 4).
ETSU T-25 (SEQ ID NO: 6)¥. & M-12 (SEQ ID NO: 8)#) &% & A 7|
S4B 2. 4, 6 A0 8w, B 15 16 S AMHELEXIERKH
BVH-MC2 M A/ HFBRFAMNGAERF T . B3R
BVH-MC2 Fiait) $ kA5, 25 100%F—H. E—Z&XF£E LW
BVH-MC2 $ R AEHBE X L5 KH 5 &2 08 &KF 69T 55 .
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Z2PCRyVEEZHBEIZIERKALAR.

B R PCR ¥ 38 4 5E
BVH-MC2 BVH-MC3 BVH-MC4 BVH-MCS
ETSU C-2 + + + +
ETSU 658 + + + +
ETSU T-25 + + + +
M-12 + + + +
E. coli - -
95504 2

K FZ 34 8 BVH-MC3 X

AR AEAE % KRG & B Fo o F 45,

MAERKZEKABH ETSU C-2 ¥ X B4 DNA ¥ PCR (DNA

# B HAL GeneAmp PCR % 4t 2400, Perkin Elmer, San Jose, CA) ¥ 3
HBEXELEKEH BVH-MC3 (SEQIDNO: YA H&MAR, # A FHE

B, L ab 4 mATH AL S Ndel (CATATG)# Xhol (CTCGAG)
MBI REH: K 1 Frst) DMARS92 # DMARS93. M £ %
BYH-MC3 % B8 R A RKRFRAEFGFEL L] 1 £,

EEHE, %M BVH-MC3 # FF 3 4 i 4% % (ORF) .4 1656 bp,
4 551 ARAEBMEIAG SR, LHRE pl Y 4.68, A5 FE 4
58910.13 Da. 4% | Spscan 4k #F(Wisconsin Sequence Analysis Package;
Genetics Computer Group) 5 #7 R 69 & 3L B 5% X /5 5] (SEQ ID NO:
: 7% X 8 4% % B (MSLINKLNER
ITPHVLTSIKNQDGDNADKSNLLTAFYTIFAGRLSN), EXNABR
M Ao B R BRI R M S 4L 5 e 4 k.

1), BT HE 46 N2 A B

12 A F % % 8 35| 4 DMARS92 #» DMARS93 i 47 PCR ¥ ¥ vl &,
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BRAMKRNG 4 AMBXEBERKAARTALE BYH-MC3 AR (X
2). Ak PCR ¥ BVH-MC3 A R&FEL Eab 1 20, RHEHA
X EEFBRI W PCR B K HATH DNA, £ 3% =4,

53] 3
A 4] 8 BVH-MC4 X B &40 5 % Ak 69 55 & Fo 2 F 45 4E.

MERE X EEKH B4 ETSU C-2 4 B4 DNA ¥ PCR (DNA
# AR GeneAmp PCR % % 2400, Perkin Elmer, San Jose, CA)¥ 3%
X EEKY BVH-MC4 (SEQID NO : INKXHHAK, # AT 7
ERxY, AP aA#mARS KA E Ndel (CATATG)#F Xhol
(CTCGAG)#M s A £ #: & 1 Fr=&5 RIOS71 # RIOS72. A 3%
BVH-MC4 %K #| A X HBAKFME 75k h a4 1 0.

CL#HE, % BVH-MC4 # JF 4 H i 4 & (ORF) &4 1251 bp,
B 416 A RABRBAN F A, LR pl 4 4.84, MAN ST EA
46125.11 Da. & il Spscan # #(Wisconsin Sequence Analysis Package;
Genetics Computer Group)%-#7 @l #5 & 15 & 5% & 5 7| (SEQ ID NO:
12) , # & F £ 42 AN R A B A AWK L F K
(MDTKHIQQNWLLPDGVADVLFTDAQKQESLRDALLFVLTAHG)
, EHABPBEABRZARNGHIAZERLE R,

1 A EAF R4 RIOST1 4= RIOS72 #47 PCR ¥ ¥ vl )G, 5
LG 4ARBEEERKAHHRTAL BVH-MC4 A HCR 2). A
% PCR ¥¥ BVH-MC4 X B Fik b 574 1 £0. FAF AT LE
HH G PCR I ¥ Be XA H DNA, AR 2% =40,

% 3 4] 4
K £ 44| A BVH-MCS A B &K $ k&g 5B fo T H4E.
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MBREEREKABA P ETSU C-2 ¥4 B4 DNA ¥ PCR (DNA
# 4B AL GeneAmp PCR % % 2400, Perkin Elmer, San Jose, CA)¥ 3%
HEXREEKE BVH-MC5 (SEQ ID NO : 1)ARAH AR, £ M4 1
Ff 7 69 RIOSS9 #= RIOS60 KX &4, HF a44tmA sl Hii 2 Ndel
(CATATG)#» Xhol (CTCGAG)# # & ¥ & 3%. A k¥ BYH-MC5 %%
Bl R 2 BARFRFOT DL FHH 1 EM,

E2HE, %A BVH-MCS 6 I # 1 K (ORF) & 2 639 bp,
G2 ARABMBENG S, LFAle pl A 745 TGS TEH4
24020.08 Da. 4% Al Spscan 3 #(Wisconsin Sequence Analysis Package;
Genetics Computer Group)2-#7 T @ ¢4 & & &8 & % 5 51 (SEQ ID NO:
14), #THE 60 HNAKRAE LN T KMNNFVYQLQSFWYELN
QVNRHTIAQSPKYIQLTVLGLIVMIIGIFGWLLAIL PTIQKLNA),
EMAARBRZE 64 E &4 R,

1% 8 FEH 3 B 51 R10S59 #» RIOS60 # 47 PCR ¥ ¥ L G, B
g a AR EBE KA AR T AL BVH-MC5 XA H(k 2). A
% PCR ¥ ¥ BVH-MC5 X B &y k5 564 1 £, FAAAXLE
B B3 Y% PCR ¥ Be) XA H DNA, KB 2 &9,

%364 5
ALHBFAL CMY i pCMV-GH P A BB X ES KA KL
A .

B HEBERXEEKHESMK DNA H B REANARERK
pCMV-GH(Tang % A, Nature, 1992,356: 152)F, 45 T E@M A&
(CMWEB S FHZENTHOAEKBEZOCH)KAE Ti#.% CMV B3
FAERXBHAMBTRAAREAE, RARZRAEL T ABMEEE
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i, HBAREIATEAFFEEHRLHLA.

MEBERXEEKAAH ETSU C-2 894 B4 DNA F PCR (DNA
# P HF A GeneAmp PCR % %t 2400, Perkin Elmer, San Jose, CA)¥ 3%
BVH-MC2 (SEQ ID NO: 1). BYH-MC3 (SEQ ID NO: 9). BVH-MC4
(SEQ ID NO: 11)#» BVH-MCS5 (SEQ ID NO: 13)A B R ¥ A L 5k
RegsmR, #AE 1 s EESRIYD, EPasm sk
4 % BamHI (GGATCC). Bglll (AGATCT). Sall (GTCGAC)
HindIlI (AAGCTT)# sk % 3. 4 A QIAgen 4 QIAquick B K%
IR X #i| £ (Chatsworth, CA), Mg 5 & 464 PCR =4, AR
%)% M 378 (Amersham Pharmacia Biotech, Inc, Baie d'Urfe, Canada)
HAL. # A BamHI. Bglll. Sall & HindIII #4 pCMV-GH #/4&
(Laboratory of Dr. Stephen A. Johnston, Department of Biochemistry,
The University of Texas, Dallas, Texas), 1A QIAgen & QIAquick
%% I 3% B 3K, 7 £ (Chatsworth, CA)M IS E I F 4htb. H i
DNA K B & B3B8 pCMV-GH #14k, FH£ 4T CMV B 3T 424
T # hGH-BVH-MC2 . hGH-BVH-MC3 . hGH-BVH-MC4 #v
hGH-BVH-MC5 @& 4 % Ak. #:® Simanis 7% 7 (Hanahan, D. DNA
Cloning, 1985, D. M. Glover (ed), 109-135 ®), 3% 4 7~ % 340 K AT
¥ H 4 DHSo [P80dlacZAMIS5 A(lacZYA-argF) Ul69 endAl recAl
hsdR17 (rg-my+) deoR thi-1 supE44 A gyrA96 relAI] (Gibco BRL,
Gaithersburg, MD). £ A QIAgen X #] £ (Chatsworth, CA)%:{t. £41
pCMV i #:i, it DNA R FiE 2 DNA A K Bo 8358471,

5 4641 6
A FAHHY DNA EBCK AR X SE5 K § B R 09 %
ey

£ 50 pg KA mAe-E 400 & % R % B T (GM-CSF) 8 Jf %
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pCMV-GH-GM-CSF(Laboratory of Dr. Stephen A. Johnston,
Department of Biochemistry, The University of Texas, Dallas, Texas)
BAALET, PLAES 100 ul %44 BVH-MC2 (SEQ ID NO: 1).
BVH-MC3 (SEQ ID NO: 9). BVH-MC4 (SEQ ID NO: 11)# BVH-MCS5
(SEQID NO: 13)A Bl 89 50 ug €4 pCMV-GH, EH 3 K, H’B2 X
38, AEFH 8§ R#HE BALB/c 4 & (Charles River, St-Constant,
Québec, Canada). 4 50 pg pCMV-GH-GM-CSF AT, 4 —@ )&
E4 50 ug pCMV-GH, A B, BALBRZHARS ZKEHE L
X, WIREREht, ALY His-Tag HFeWHBEXEIEKAE
%A G R, A A ELISA R % fiF AR K., Jo T34 7 FF
T &AL His FEFCHRBBEXELERAFTA S K,

% AH) T
AZABIAPEBXEERE TS o) &5 s,

4 B % A BVH-MC2 (SEQ ID NO: 1). BVH-MC3 (SEQ ID NO:
9). BVH-MC4 (SEQ ID NO: 11)f= BVH-MC5 (SEQ ID NO: 13)3X B #
¥4 pET21b(+) i ¥ & F 3L (Gene Pulser II L%, BIO-RAD Labs,
Mississauga, Canada)#1t X A H ¥ 4k AD494 (DE3) [dara-leu7697
AlacX74 AphoA Pvull phoR AmalF3 F' [lac” (lacl’) pro] trxB :: Kan
(DE3)] (Novagen, Madison, WI). £ Z XBHEAK T, #H#HEA S K
# K65 T7 BT 8 T7 RNA B 5B (# /£ TADE3 B 8 )4 1 m
#, T7 RNA REEBARAL T d i & K-p-d-BK F 2L HFAPTG)#
F4 lac BIHFHEHNZT. ¥ AD494(DE3)/rpET21b(+) 4L T £ 6,5
100 pg/ml # ¥ 4 % % (Sigma-Aldrich, Canada Ltd., Oakville, Canada)
# LB EAA T (REMK 10 g/L. BHMEH 5g/L. NaCl10g/L). T
37°C. 250 # /5% %35, AFE A®F 05 AFF HisHFE56%
BEXEZLEKAEMS KA, F@BELXE 1| mM IPTG AL T &
BARIDEH., BORESmIZRBHHFFEE, % T-70°C.
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#3E Hise Tag F5(6 AN ELSHMARAEL)TL A EET Hise
Bind £ & # &M 69 =4 & F (NIt )ed 51t ﬂm%%%ﬁmnwc
%% AD494(DE3)/rpET21b(H & T MM A5 P sz 4 %
&‘ﬁ:z,MHWGﬁ$%smeﬁﬁ%+% iR mpeE &L T
¢,4 1 mM PMSF # Z # % # #% (20 mM Tris, 500 mM NaCl, 10 mM =
W pH7.9), FLE, 12,000 X g Hw 2004, xBARE. B LF
% T Ni-NTA 3 5 #% 2 (Qiagen, Mississauga, Ontario, Canada). #| A
250 mM % - 500mM NaCl - 20 mM Tris pH 7.9 Z B His 47 5 472
MHBEXIELRKAETHM LK, @A PBS 4°C &4, AR T LK
3k Fovk e, $) Bl MicroBCA (Pierce, Rockford, Illinois) ¥ & M\ X AT §
THEASFTRANEASKREKE.

LA 8

AKE#uBIEPZ His 2 BBERXEBRATHASIK AR AP
KRARAAEBBEAEERARAEAAN LR DR BEKEN RAHRES
.fi R

ok 3 M, BRRRGPET, ARFHHA P F LG RAKTAR
BVH-MC2. BVH-MC3 # BVH-MC4 His #i 5§ F M $ k. AW 5 &
JE R 3 b BGB — AR R0 AT A A ST b4 2t i 2 B Bk Ag BRIk, X s
FAOALERKATREGILEBR IS KARFEAX. sbob, LEPIE
EEF, ARAEATEIEABE P FFEEMARGIES RGHEE
PERARRBREHNMNEEDRBGKEN LF, EHARTIEMN
BVH-MC2 His x5 EM S gk, IRXLEREN, ARPIAK
BREOBBEXRIERAREEFANTELEZSKR, THEFEHARE
BVH-MC2 His 1756 £ 4 % KRR K 4 54K,

£ 3. AR mAR L B A A X B K R R A R S 6
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PROFERBERXEEKE His 5GBS EAS KA K E o
R,

A RWIy 7B G 3% BN S A
HFHEZIK 1.p.° (kDa) 2
NI NI
BVH-NC2 50 "
BVH-MC3 70 + +
BVH-MC4 40 + -
BVH-MC5 20 - -

VAR e ) T AT R & S His AR A M S RBATLE
ik

’SDS-PAGE Z 5 M % His ## 56 EM S 2 F 2.
AR R ZEHE, AT R PE.
THRAEOBIKOEBE X EE KB RBEREE N L ESWEN )

A5 A5F, HF 1/500, AT eBpdE. X PEATHLESBEEEE
W R &

L 9
A FEL#HF HA BVH-MC2. BVH-MC3. BVH-MC4 #= BVH-MC5
SRR TEARSBEAZERAAHAD.

WMAEOAL 0.25%H HHAG KRS ZRBHDERL T, T 37°C .
8% CO, 33 F £ K E ODyooum # 0.650 (~ 10° CFU/ml). &K JE mA %

44



02811689. 5 oo 1 3E38/43m

BVH-MC2. # BVH-MC3. # BVH-MC4. 3 BVH-MC5 & % fo i,
PCERFHRE2IH, 2E5@mpds. HHAHMNEFZR[LL 2%
4 M iF G G BSA)MBARE A+ LB REPBS)|F ik 4k, KEMA 1
ml F| A HMNE AR EZHRBEGEESELEZFITOMN L F DR 126
Fe(h&, WRBREZRFRERO 4G, #RAHAE R Tk
# 4R, HA 0.25 % F 869 PBS & 7 ik 4°C Bl 2 18 ) 0. a8 £ PBS
ZHEPHRE2AR TETO0SmPBS 4K T, Ml T 4°C B F
., AZAX KRS (Epics®XL; Beckman Coulter, Inc.). %X &
K5 &M, BVH-MC2. BVH-MC3. BVH-MC4 # BVH-MCS5 #j
FAMRETHLEANAENGR RETSUC)RBEEZE KA AH#
AAEFEAMBEEL(R ). CTEHET, EH5HH 10,000 A EEK
Aaiet, L 70%HFEHF I aF FHFk, X E# Lm0,
BhERTHAmGET, mHTHRERN. EVRBEBLEEK
AR EGPEBEXEERARLEFTRAAEZHN.

% 4. 3 Z BVH-MC2. BVH-MC3. BVH-MC4 # BVH-MCS5 %
HAERATRBEAZIBRE ETSU-C2 &M 2 G0 WE.

1 37 2 5] IR Fric 4 %
BVH-MC2 %5 3.6 72.8
MLy VR S

BVH-MC3 ¥ 7.5 82.8
MEREY

BVH-MC4 F 10.9 92 .4
miEREY

BVH-MC5 %571k 6.7 77.4
MiEREW ]
BH 4 ot 1 : 1 7.4

R R =

) P sf B8 1 T 43.8 98.7
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VUK T RS RA 10 pg QuilA 457 (Cedarlane Laboratories,
Hornby, Canada)®) 20 ug L8 M Sk, EH S K, MK 2 A, &
i 1/50 M,

PO AR SR o AT I G R AT 6 L TR A KR A A A X BB )
R FRFAHRAA, THREBE. KAMAIRTEAIEEIER
T 4 e, OB R 2 e AR

S AR amie b 10,000 A4 48 M6 %.

Y AR K R X A % E (sham-immunized) s K E 6 F,
#1/50, ¥EAHZ MG AR,

S AR 20 pug AL e S $ Ik % 0 ) AR AT 69 A 1/1000,
P AE % 4 47 69 R PR A B,

534 10
A FEEAH E PR BVH-MC2 MR F e X B iE .

Framb A TaahxmBrk, £37°C. 8% CO, 3R P34 18
DR ARG EETERAS T E[10% Hanks’ 8 3 % & (HBSS)
Ao 1% K B8 & &, pH 7.3], £ ODugoum 4 0.25, &4 8 x 10* CFU/ml.
BE 25 pl A AR, SO ARG RAREFERFF 15 ul HBSS,
37°C. 8% CO, Tk %200 4/2)imF 15 04, #FFHB M. KE
AN RKIE 10%G 5 4R i, REW T 37°C. 8% CO, T HHk
(200 35/ F 60 24F. BB LR 10 ul RSB ERFT L
NERFHR, PEEFBEHER FFRT 37°C.8% CO, 5B T HRF 18-24
DE, AARREN, LERANKRENIRALF LA KR THE, 4
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BT 8T XA T RB%:

100—[£x100}
B

A= w5 AERFEFHAEM CFU

B = Wk &9 feiF 153 65 CFU

BB EE KA Gk ETSUGSS it it Xl W, #HE
#) 8 %4kt ¥4 BVH-MC2 % K (SEQ ID NO: 2) % £ 5 B & 69 ) i e
FOREME A 713 (& 5).

% 5. i3 BVH-MC2 D R iF ey A & M.

Byl T HR %
BVH-MC2 5 1k 1/35 71.3
iR et

B o BT 1/35 92.7

DN AT i f%4A 10 pg QuilA 4£ 7 (Cedarlane Laboratories,
Hornby, Canada)#) 20 pg sefe sy M S K, A4 5K, HK2A.

LS AR 20 pg Sedb g S $ Bk SR 0 KK AT 80 d ik AR 1/35,
A Ak i 54 /G FB b At R

% 4647 11
A 525646 [ B 42 BVH-MC3 /s & fn 75 64 5 8 75 .

BmGam TS EhRE TR, £ 37°C. 8% CO, SRBT ¥ 35 18
N, B MR EEE TERAL P &[10% Hanks’-F 4 &5 /& (HBSS)
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1% K MBE G, pH 7.3], £ ODyopnn A 0.25, #H# 2] 8 x 10° CFU/m.
A 25 W Ak, 50 Wl ARG R R EFERFH 15 pl HBSS,

37°C. 8% CO; THRH Q00 ¥/ H 15 24F, #4738 oM. K
MNLRE 10%A 44 £ iE, R4 T 37°C. 8% CO, T Hik
(200 #/2)RF 60 4. RF LRI 10 pl RS BENT L
HEETR, MIEF@AK. ¥HFRT 37°C. 8% CO, BT EF
18-24 if . A A B R FEG . LA MNKESG PR F PR EAMKRTEA,
HHB, AR ELE KA R ETSU 658 R dn ik 69 3 3 & 1.
BT HNHFXHEEMBY%:

100—[£x100}
B

A= AL LA MFRFTHHFRH CFU

B = W fd] 8 iFF A6 CFU

AA ALY T8 BVH-MC3 $ R E£E G 7T R DR iF b AR
FHRAMRRAKG6). SRR MFEALESFHEREESL).

% 6. ¥ # BVH-MC3 & 65 3 8 F 1.

iRk SRIE %
s1° 33.3
S2 67.9
S3 89.6
S4 66.2
S5 78.0
S6 90.1
s7 37.1
R B i v ™ 77.3

Vg S1-S7T BT iE 4R A 10 pg QuilA 4%l (Cedarlane
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02811689. 5 oo P 3E42/43W

Laboratories, Hornby, Canada)éj 20 ug 64L& E4A % K, 4 5 K,
ja) K 2 .

* A BVH-MC3 %% ) ROk £ 8 B4 R & 3 1/50 W #,

> WA R 20 pg AL A SRR B K R R AR AT 6 i B 1/50 A
R AR i 547 69 TR b xR

5 12
A 52764 A @t A shAb vy E 41 BVH-MC3 % &k % % i $-a9 23
BB EBRARENELHEN.

A£ 10% QuilA £ #] (Cedarlane Laboratories Ltd, Hornby, Canada)
HBATHM 20 pg £ty His FEORBRXIELERB TN
BVH-MC3 % Ak, X EH QuilA #4765 PBS B EANE, AT LE
# 4 E BALB/c > & (Charles River), %% 5 K&, M2 H. £H K
B FE 0. 14, 28, 4256 K. ARF S RAREH 14 X (%
70 X), WBREKEMM., —AUE, FAMKY 1x10° CFU BB X
FERKHAKETSU 658 MR E D&, ¥WHEBEEELEKBASLKEHN
WBEFTH LA FBKRIE, ABE CFU, HiELEMNS. BE 5D
LG, WA ES KGR EA(Euthanyl™ & b & T 2%
i, BEAZAHAXRBFAR. BIBHZRINHEGHIRR, AR
CFU, #H@mBAER. BT HHEXAHTHER%:

100~[£><100}
B

A= #]J§ BVH-MC3 $ Kk %% 85 813545 CFU
B= wisfB.) RF5 & CFU
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02811689. 5 oo 1 3E43/43m

de & 7 P, A1 BVH-MC3 % k& o9 R 5 2 B4 A8k,
MEREMBEFTRY 54%. Hb, A1AE4H BVH-MC3 $ K % & T
L2 3 AN s SRR P Bk A R AR AR B K B K A W Ak

% 7. @it A E4H BVH-MC3 S BB AWM Anh3iE
E53: W]

MK IR 2R B A B M BVH-MC3 41 [0 W 1 40 15 1 IE IR
(IS4t CFU/mD * CHis1 ) CFUMmD (%)°
2.4 x 10°+ 1.9 x 10° 1.1 x 10°%+ 7.9 x 10° 54

o RANR MM MALAREE.

YT RDRG AR EE,

AR 1x10° CFU @i Ak &, LFSAIHER TS
WhEmE., AREREFXHEFR%.
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02811689. 5 F 5 % H1/197
<110> Shire Biochem Inc.
<1205 KA ERERE (XNURKER) Bk
<130> 74872-83
<150> US 60/290,653
<151> 2001-05-15
<160> 30
<170> PatentIn version 3.0
<210> 1
<211> 1467
<212> DNA
<213> LA B K (Moraxella catarrhalis)
<400> 1 .
atggacactg acatgaaaca tttaacaaaa catcgcctat cagctgccat cattggegtt 60
ttattattca ttagcccatc agtgcaagca aatacgacac accatcacac gctaaccagt 120
agcgagctta aacttgctga tgatagtatt attgatagta tcaatcaatt gggtgagctg 180
accgtcaata ttccaaatac acaatatttt caaaccaaca acggtgtgag cgttgctttt 240
acgccattac atgagctgcc tattgtcgat atcagettgt attttaatgce agggtcagcg 300
tatgaccatc aggttggcaa atcaggcacg gctaacatgg ttgcaaccat gctcacccaa 360
ggaactgaca gcctttctga agatgagttt gttgctgcca aagagegtct tggcattgat 420
tttaccagta cagcaaataa ggataactta actttatcat taagaagctt gtctgatcaa 480
tcattattaa atcaagccgc cgatttaatg gtcgatgctg tcactcaacc tgcttttgat 540
gataagactc tacaacgcaa caaaaatcag ctcatcacca gtttaaaaca aaaaaagcaa 600
aacccttatc atgtagcttc tgttgcttat catcaagccg tatatgaaaa tcatccttat 660
gcacacgcaa ccacaggcga tgaagatagt attgccaaaa ttgatcgtga tgagctgcttc 720
aatttttggc atacttttat taatgcaaat aatgcgacac tggtgattac aggtgatatg 780
accgccgagc aagccaaatc acttgccaac catctgaccg ccaaattace gacaggcaag 840
tcgtataaaa atacgctgga tttgacaaaa ccagttaagg ctcgtcatat ccatattcecet 900
cacaacagta gtcaaaccca aatcatcatc ggtcatccca ccagtaaagt acgcacggac 960
aaagcaggtc gtcaagagtt cagcgatttt tcattaggta atgaaatttt ggcaggtggt 1020
gattttaatg ccagattgat gaaaaccatt cgagagcaaa aaggctacac ttatggcatt 1080
tatggcggta tggaacgcct cagagcaggt ggtaattatg tggttgaatt ttcaaccgat 1140
ggcgataaag cagccgatgc cattttagag acgctacaca tcattaatga gtcgctgaat 1200
gaaggcataa cccaagaaga gcttgagttg gtgcgtttgg gcaataaaaa tggttttgec 1260



02811689. 5

FFo 5l

*  F2/19m1

aatatttttct caagcaatgc
tatccaaaag atcatcttaa
gttaataccg cactgaactt

aaaactaagc caaatttgga

<210> 2
<211> 488
<212> PRT

<2135 fifh s S

<400> 2

cagtattcat cgtgtcattg gtgctttatt tgttgeccgat
ccatacgete aatcgcecttgg ataatgccac gataaatagt
gcgtatcaag cctgatgaat ttatcatcat caccgtgggt

caaataa

Met Asp Thr Asp Met Lys His Leu Thr Lys His Arg Leu Ser Ala Ala

1 5

10 15

Ile Ile Gly Val Leu Leu Phe Ile Ser Pro Ser Val Gln Ala Asn Thr

20

25 30

Thr His His His Thr Leu Thr Ser Ser Glu Leu Lys Leu Ala Asp Asp

35

40 45

Ser Ile Ile Asp Ser Ile Asn Gln Leu Gly Glu Leu Thr val Asn Ile

S0

31 60

Pro Asn Thr Gln Tyr Phe Gln Thr Asn Asn Gly Val Ser Val Ala Phe

65 70

75 80

Thr Pro Leu His Glu Leu Pro Ile Val Asp Ile Ser Leu Tyr Phe Asn

85

90 95

Ala Gly Ser Ala Tyr Asp His Gln Vval Gly Lys Ser Gly Thr Ala Asn

100

105 110

Met Val Ala Thr Met Leu Thr Gln Gly Thr Asp Ser Leu Ser Glu Asp

115

120 125

Glu Phe Val Ala Ala Lys Glu Arg Leu Gly Ile Asp Phe Thr Ser Thr

130

135 140

Ala Asn Lys Asp Asn Leu Thr Leu Ser Leu Arg Ser Leu Ser Asp Gln
145 150 155 160

Ser Leu Leu Asn Gln Ala Ala Asp Leu Met Val Asp Ala Val Thr Gln

165

170 175

Pro Ala Phe Asp Asp Lys Thr Leu Gln Arg Asn Lys Asn Gln Leu Ile

180

185 190

Thr Ser Leu Lys Gln Lys Lys Gln Asn Pro Tyr His Val Ala Ser Val

195

200 205

Ala Tyr His Gln Ala Val Tyr Glu Asn His Pro Tyr Ala His Ala Thr

210

215 220

Thr Gly Asp Glu Asp Ser Ile Ala Lys Ile Asp Arg Asp Glu Leu Leu
225 230 235 240

Asn Phe Trp His Thr Phe Ile Asn Ala Asn Asn Ala Thr Leu Val Ile

245

250 255

52

1320

1380

1440

1467



02811689. 5

F?

Bl HK HE3/19M

Thr Gly

Thr Ala

Thr Lys

290
Gln Thr
305

Lys Ala

Leu Ala

Gln Lys

Ala Gly

370

Ala
385

Asp

Glu Gly

Asn Gly

Ile Gly

Thr Leu

450
Leu Asn
465

Lys Thr

<210>
<211>
«212>
<213>

Asp

Lys

275

Pro

Gln

Gly

Gly

Gly

355

Gly

Ala

Ile

Phe

Ala

435

Asn

Leu

Lys

3
1299
DNA

Met Thr

260

Leu Pro

val Lys

Ile Ile

Gln
325

Arg

Gly
340

Asp

Tyr Thr

Asn Tyr

Ile Leu

Thr Gln

405

Ala
420

Asn
Leu Phe
Arg Leu
Arg Ile

Asn
485

Pro

Ala

Thr

Ala

Ile

310

Glu

Phe

Tyr

val

Glu

390

Glu

Ile

Val

Asp

Lys

470

Leu

Glu

Gly

Arg

295

Gly

Phe

Asn

Gly

val

375

Thr

Glu

Phe

Ala

Asn

455

Pro

Asp

Gln

Lys

280

His

His

Ser

Ala

Ile

360

Glu

Leu

Leu

Ser

Asp

440

Ala

Asp

Lys

Ala

265

Ser

Ile

Pro

Asp

Arg

345

8% ¢

Phe

His

Glu

Ser

425

Tyr

Thr

Glu

Lys

Tyr

His

Thr

Phe

330

Leu

Gly

Ser

Ile

Leu

410

Asn

Pro

Ile

Phe

Ser

Lys

Ile

Ser

315

Ser

Met

Gly

Thy

Ile

395

val

Ala

Lys

Asn

Ile
475

Leu

Asn

Pro

300

Lys

Leu

Lys

Met

Asp

380

Asn

Arg

Ser

Asp

Ser

460

Ile

Ala

Thr

285

His

Val

Gly

Thr

Glu

365

Gly

Glu

Leu

Ile

His

445

Val

Ile

Asn

270

Leu

Asn

Arg

Asn

Ile

350

Arg

Asp

Ser

Gly

His

430

Leu

Asn

Thr

His

Asp

Ser

Thr

Glu

335

Arg

Leu

Lys

Leu

Asn

415

Arg

Asn

Thx

Val

Leu

Leu

Ser

Asp

320

Ile

Glu

Arg

Ala

Asn

400

Lys

val

His

Ala

Gly
480

<400> 3
gagcttaaac

gtcaatattc
ccattacatg
gaccatcagg
actgacégcc

accagtacag

Gl 74

ttgctgatga
caaatacaca
agctgcctat
ttggcaaatce
tttctgaaga

caaataagga

tagtattatt
atattttcaa
tgtcgatatc
aggcacggct
tgagtttgtt

taacttaact

gatagtatca
accaacaacg
agcttgtatt
aacatggttg
gctgccaaag

ttatcattaa

53

atcaattggg
gtgtgagcgt
ttaatgcagg
caaccatgct
agcgtcecttgg

gaagcttgtc

tgagctgacc
tgcttttacg
gtcagcgtat
cacccaagga
cattgattctt

tgatcaatca

60

120

180

240

300

360
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02811689. 5 o5 R BHA/193
ttattaaatc aagccgccga tttaatggtc gatgetgtea ctcaacctge ttttgatgat 420
aagactctac aacgcaacaa aaatcagctc atcaccagtt taaaacaaaa aaagcaaaac 480
ccttatcatyg tagcttctgt tgcttatcat caagccgtat atgaaaatca tecttatgcea 540
cacgcaacca caggcgatga agatagtatt gccaaaattg atcgtgatga gctgcttaat 600
ttttggcata cttttattaa tgcaaataat gcgacactgg tgattacagg tgatatgacc 660
gcecgagcaag ccaaatcact tgccaaccat ctgaccgcca aattaccgac aggcaagtcg 720
tataaaaata cgctggattt gacaaaacca gttaaggctc gccatatcca tattcctcac 780
aacagtagtc aaacccaaat catcatcggt caccccacca gtaaagtacg cacggacaaa 840
gcaggtcgtc aagagttcag cgatttttca ttaggtaatg aaattttggc aggtggtgat 900
tttaatgcca gattgatgaa aaccattcga gagcaaaaag gctacactta tggcatttat 960
ggcggtatgg aacgcctcag agcaggtggt aattatgtgg ttgaatttte aaccgatggce 1020
gataaagcag ccgatgccat tttagagacg ctacacatca ttaatgagtc gctgaatgaa 1080
ggcataaccc aagaagagct tgaattggtg cgtttgggta ataaaaatgg ttttgccaat 1140
attttttcaa gcaatgccag tattcatcgt gtcattggtg ctttatttgt tgccgattat 1200
ccaaaagatc atcttaacca tacgctcaat cgcttggata atgccacgat aaatagtgtt 1260
aataccgcac tgaacttgcg tatcaagcct gatgaattt 1299
<210> 4
<211> 433
<212> PRT
<213> LA R KA
<400> 4
Glu Leu Lys Leu Ala Asp Asp Ser Ile Ile Asp Ser Ile Asn Gln Leu
1 5 10 15
Gly Glu Leu Thr Val Asn Ile Pro Asn Thr Gln Tyr Phe Gln Thr Asn

20 25 30
Asn Gly Val Ser Val Ala Phe Thr Pro Leu His Glu Leu Pro Ile val
35 40 45
Asp Ile Ser Leu Tyr Phe Asn Ala Gly Ser Ala Tyr Asp His Gln val
50 55 60
Gly Lys Ser Gly Thr Ala Asn Met Val Ala Thr Met Leu Thr Gln Gly
65 70 75 80
Thr Asp Ser Leu Ser Glu Asp Glu Phe Val Ala Ala Lys Glu Arg Leu
85 90 98
Gly Yle Asp Phe Thr Ser Thr Ala Asn Lys Asp Asn Leu Thr Leu Ser
100 105 110
Leu Arg Ser Leu Ser Asp Gln Ser Leu Leu Asn Gln Ala Ala Asp Leu
115 120 125



02811689. 5

FFosl &

H5/190

Met

Arg

145

Pro

His

Ile

Asn

Lys

225

Tyr

His

Thr

Phe

Leu

305

Gly

Ser

Ile

Leu

Asn

385

Pro

Ile

Phe

Val

130

Asn

Tyr

Pro

Asp

Asn

210

Ser

Lys

Ile

Serx

Ser

290

Met

Gly

Thr

Ile

val

370

Ala

Lys

Asn

<210>
<211>

Asp

Lys

His

Tyr

Arg

195

Ala

Leu

Asn

Pro

Lys

275

Leu

Lys

Met

Asp

Asn

355

Arg

Ser

Asp

Ser

1298

Ala

Asn

val

Ala

180

Asp

Thr

Ala

Thr

His

260

val

Gly

Thr

Glu

Gly

340

Glu

Leu

Ile

His

val
420

Val

Gln

Ala

165

His

Glu

Leu

Asn

Leu

245

Asn

Arg

Asn

Ile

Arg

325

Asp

Serx

Thr

Leu

150

Ser

Ala

Leu

val

His

230

Asp

Ser

Thr

Glu

Arg

310

Leu

Lys

Leu

Gln

135

Ile

Val

Thr

Leu

Ile

215

Leu

Leu

Ser

Asp

Ile

295

Glu

Arg

Ala

Asn

Gly Asn Lys

His

Leu
405

Asn

vArg
390

Asn

Thr

375

Val

His

Ala

Pro

Thr

Ala

Thr

Asn

200

Thr

Thr

Thr

Gln

Lys

280

Leu

Gln

Ala

Ala

Glu

360

Asn

Ile

Thr

Leu

Ala

Ser

Tyr

Gly

185

Phe

Gly

Ala

Lys

Thr

265

Ala

Ala

Lys

Gly

Asp

345

Gly

Gly

Gly

Leu

Asn
425

Phe

Leu

His

170

Asp

Trp

Asp

Lys

Pro

250

Gln

Gly

Gly

Gly

Gly

330

Ala

Ile

Phe

Ala

Asn

410

Leu

55

Asp

Lys

155

Gln

Glu

His

Met

Leu

235

Val

Ile

Axrg

Gly

Tyr

315

Asn

Ile

Thr

Ala

Leu

395

Arg

Arg

Asp
140
Gln
Ala
Asp
Thr
Thr
220
Pro
Lys
Ile
Gln
Asp

300

Thr

Tyrxr

Leu

Gln

Asn

380

Phe

Leu

Ile

Lys

Lys

val

Ser

Phe

205

Ala

Thr

Ala

Tle

Glu

285

Phe

Tyr

val

Glu

Glu

365

Ile

val

Asp

Lys

Thr

Lys

TYr

Ile

190

Ile

Glu

Gly

Arg

Gly

270

Phe

Asn

Gly

val

Thr

350

Glu

Phe

Ala

Asn

Pro
430

Leu

Gln

Glu

175

Ala

Asn

Gln

Lys

His

255

His

Ser

Ala

Ile

Glu

335

Leu

Leu

Ser

Asp

Ala

415

Asp

Gln

Asn

160

Asn

Lys

Ala

Ala

Ser

240

Ile

Pro

Asp

Arg

Tyr

320

Phe

His

Glu

Ser

Tyr
400

Thr

Glu



Glu Leu Lys Leu Ala Asp Asp Ser Ile Ile Asp Ser Ile Asn Gln Leu

1

5

10

15

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

20

25

30

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

35

40

56

45

02811689. 5 Pl R OH6/191
<212> DNA
<213> gl g SR IR
<400> S
gagcttaaac ttgctgatga tagtattatt gatagtatca atcaattggg tgagctgacc 60
gtcaatattc caaatacaca atattttcaa accaacaacg gtgtgagcgt tgcttttacg 120
ccattacatg agctgcctat tgtcgatatc agcttgtatt ttaatgcagg gtcagcgtat 180
gaccatcagg ttggcaaatc aggcacggct aacatggttg caaccatgct cacccaagga 240
actgacagcc tttctgaaga tgagtttgtt gctgccaaag agegtcettgg cattgatttt 300
accagtacag caaataagga taacttaact ttatcattaa gaagcttgtc tgatcaatca 360
ttattaaatc aagccgecga tttaatggtc gatgctgtca ctcaacctge ttttgatgat 420
aagactctac aacgcaacaa aaatcagctc atcaccagtt taaaacaaaa aaagcaaaac 480
ccttatcatg tagcttcetgt tgcttatcat caagccgtat atgaaaatca tccttatgca 540
cacgcaacca caggcgatga agatagtatt gccaaaattg atcgtgatga gctgcttaat 600
ttttggcata cttttattaa tgcaaataat gcgacactgg tgattacagg tgatatgacc 660
gccgagcaag ccaaatcact tgccaaccat ctgaccgcca aattaccgac aggcaagtct 720
tataaaaata cgctggattt gacaaaacca gttaaggctc gccatatcca tattcctcac 780
aacagtagtc aaacccaaat catcatcggt caccccacca gtaaagtacg cacggacaaa 840
gcaggtcgte aagagttcag cgatttttca ttaggtaatg aaattttggc aggtggtgat 900
tttaatgcca gattgatgaa aaccattcga gagcaaaaag gctacactta tggcatttat 960
ggcggtatgg aacgcctcag agcaggtggt aattatgtgg ttgaattttc aaccgatggce 1020
gataaagcag ccgatgccat tttagagacg ctacacatca ttaatgagtc gctgaatgaa 1080
ggcataaccc aagaagagct tgagttggtg cgtttgggca ataaaaatgg ttttgccaat 1140
attttttcaa gcaatgccag tattcatcgt gtcattggtg ctttatttgt tgccgattat 1260
ccaaaagatc¢ atcttaacca tacgctcaat cgcttggata atgccacgat aaatagtgtt 1260
aataccgcac tgaacttgcg tatcaagcct gatgaattt 1299
<210> 6
<211> 433
<212> PRT
<213> A A SR
<400> 6



02811689. 5

FFosl &

F1/1971

Asp

Gly

65

Thr

Gly

Leu

Met

Arg

145

Pro

His

Ile

Asn

Lys

225

Tyr

His

Thr

Phe

Leu

305

Gly

Ser

Ile

Leu

Ile
50

Lys
Asp
Ile
Arg
val

130

Asn

Tyr

Pro

Asp

Asn

210

Ser

Lys

Ile

Ser

Ser

290

Met

Gly

Thr

Ile

Val
370

Ser
Ser
Ser
Asp
Ser
115
Asp
Lys
His
Tyr
Arg
195
Ala
Leu
Asn
Pro
Lys
275
Leu
Lys
Met

Asp

Asn
355

Arg

Leu

Gly

Leu

Phe

100

Leu

Ala

Asn

vVal

RAla

180

Asp

Thr

Ala

Thr

His

260

val

Gly

Thr

Glu

Gly

340

Glu

Leu

Tyr

Thr

Ser

85

Thr

Ser

vVal

Gln

Ala

165

His

Glu

Leu

Asn

Leu

245

Asn

Arg

Asn

Ile

Arg

325

Asp

Ser

Gly

Phe

Ala

70

Glu

Ser

Asp

Thr

Leu

150

Ser

Ala

Leu

Val

His

230

Asp

Ser

Thr

Glu

Arg

310

Leu

Lys

Leu

Asn

Asn

55

Asn

Asp

Thr

Gln

Gln

135

Ile

Val

Thr

Leu

Ile

215

Leu

Leu

Ser

Asp

Ile

295

Glu

Arg

Ala

Asn

Lys
375

Ala

Met

Glu

Ala

Ser

120

Pro

Thr

Ala

Thr

Asn

200

Thr

Thr

Thr

Gln

Lys

280

Leu

Glin

Ala

Ala

Glu

360

Asn

Gly
Val
Phe
Asn
105
Leu
Ala
Ser
Tyr
Gly
185
Phe
Gly
Ala
Lys
Thr
265
Ala
Ala
Lys
Gly
Asp
345

Gly

Gly

Ser

Ala

Val

90

Lys

Leu

Phe

Leu

His

170

Asp

Trp

Asp

Lys

Pro

250

Gln

Gly

Gly

Gly

Gly

330

Ala

Ile

Phe

57

Ala

Thr

75

Ala

Asp

Asn

Asp

Lys

155

Gln

Glu

His

Met

Leu

235

val

Ile

Arg

Gly

Tyr

315

Asn

Ile

Thr

Ala

Tyr

60

Met

Ala

Asn

Gln

Asp

140

Gln

Ala

Asp

Thr

Thr

220

Pro

Lys

Ile

Gln

Asp

300

Thr

Tyr

Leu

Gln

Asn
380

Asp

Leu

Lys

Leu

Ala

125

Lys

Lys

Val

Sex

Phe

205

Ala

Thr

Ala

Ile

Glu

285

Phe

Tyr

Val

Glu

Glu
365

Ile

His

Thr

Glu

Thr

110

Ala

Thr

Lys

Tyr

Ile

190

Ile

Glu

Gly

Arg

Gly

270

Phe

Asn

Gly

Val

Thr

350

Glu

Phe

Gln

Gln

Arg

95

Leu

Asp

Leu

Gln

Glu

175

Ala

Asn

Gln

Lys

His

255

His

Ser

Ala

Ile

Glu

335

Leu

Leu

Ser

val

Gly

80

Leu

Ser

Leu

Gln

Asn

160

Asn

Lys

Ala

Ala

Ser

240

Ile

Pro

Asp

Arg

Tyr

320

Phe

His

Glu

Ser
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02811689. 5 o5l & OH8/191
Asn Ala Ser Ile His Arg Val Ile Gly Ala Leu Phe Val Ala Asp Tyr
385 390 395 400
Pro Lys Asp His Leu Asn His Thr Leu Asn Arg Leu Asp Asn Ala Thr
405 410 415
Ile Asn Ser Val Asn Thr Ala Leu Asn Leu Arg Ile Lys Pro Asp Glu
420 425 430
Phe
<210> 7
<211> 1299
<212> DNA
<213> kg SR G
<400> 7
gagcttaaac ttgctgatga tagtattatt gatagtatca atcaattggg tgagctgacc 60
gtcaatattc caaatacaca atattttcaa accaacaacg gtgtgagcgt tgcttttacg 120
ccattacatg agctgcctat tgtcgatatc agcttg?att ttaatgcagg gtcagcgtat 180
gaccatcagg ttggcaaatc aggcacggct aacatggttg caaccatgct cacccaagga 240
actgacagcc tttctgaaga tgagtttgtt gctgccaaag agcgtcttgg cattgatttt 300
accagtacag caaataagga taacttaact ttatcattaa gaagcttgtc tgatcaatca 360
ttattaaatc aagccgccga tttaatggtc gatgetgtca ctcaacctge ttttgatgat 420
aagactctac aacgcaacaa aaatcagctc atcaccagtt taaaacaaaa aaagcaaaac 480
ccttatcatg tagcttctgt tgcttatcat caagccgtat atgaaaatca tccttatgca 540
cacgcaacca caggcgatga agatagtatt gccaaaattg atcgtgatga gctgcttaat €00
ttttggcata cttttattaa tgcaaataat gcgacactgg tgattacagg tgatatgacc 660
gccgagcaag ccaaatcact tgccaaccat ctgaccgecca aattaccgac aggcaagtcyg 720
tataaaaata cgctggattt gacaaaacca gttaaggctc gccatatcca tattcectcac 780
aacagtagtc aaacccaaat catcatcggt caccccacca gtaaagtacg cacggacaaa 840
gcaggtegte aagagttcag cgatttttca ttaggtaatg aaattttggc aggtggtgat 900
tttaatgcca gattgatgaa aaccattcga gagcaéaaag gctacactta tggcatttat 960
ggcggtatgg aacgcctcag agcaggtggt aattatgtgg ttgaatttte aaccgatggce 1020
gataaagcag ccgatgccat tttagagacg ctacacatca ttaatgagtc gectgaatgaa 1080
ggcataaccc aagaagagct tgaattggtg cgtttgggta ataaaaatgg ttttgccaat 1140
attttttcaa gcaatgccag tattcatcgt gtcattggtg ctttatttgt tgccgattat 1200
ccaaaagacce atcttaacca tacgctcaat cgcttggata atgccacgat aaatagtgtt 1260
aataccgcac tgaacttgcg tatcaagcect gatgaattt 1299
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<210>
<211>
<212>

<213>

<400>
Glu Leu Lys Leu

1

Gly

Asn

Asp

Gly

65

Thr

Gly

Leu

Met

Arg

145

Pro

His

Ile

Asn

Lys

225

Tyr

His

Thx

Phe

Glu

Gly

Ile

50

Lys

Asp

Ile

Arg

Val

130

Asn

Tyr

Pro

Asp

Asn

210

Ser

Lys

Ile

Ser

Ser
290

8
433
PRT

8

Leu

val

35

Ser

Ser

Ser

Asp

Ser

115

Asp

Lys

His

Tyr

Arg

195

Ala

Leu

Asn

Pro

Lys
275

Leu

Thr

20

Ser

Leu

Gly

Leu

Phe

100

Leu

Ala

Asn

vVal

Ala

180

Asp

Thr

Ala

Thr

His

260

val

Gly

i HEE 9 B4 PR TR

Ala

5

val

val

Tyr

Thr

Ser

85

Thr

Ser

Val

Gln

Ala

165

His

Glu

Leu

Asn

Leu

245

Asn

Arg

Asn

Asp

Asn

Ala

Phe

Ala

70

Glu

Ser

Asp

Thr

Leu

150

Ser

Ala

Leu

Val

His

230

Asp

Ser

Thr

Glu

Asp

Ile

Phe

Asn

S5

Asn

Asp

Thr

Gln

Gln

135

Ile

Val

Thr

Leu

Ile

215

Leu

Leu

Ser

Asp

Ile
295

Ser

Pro

Thr

40

Ala

Met

Glu

Ala

Ser

120

Pro

Thr

Ala

Thr

Asn

200

Thr

Thr

Thr

Gln

Lys

280

Leu

Ile

Asn

25

Pro

Gly

Val

Phe

Asn

105

Leu

Ala

Ser

Tyr

Gly

185

Phe

Gly

Ala

Lys

Thr

265

Ala

Ala

Ile

10

Thr

Leu

Ser

Ala

Val

90

Lys

Leu

Phe

Leu

His

170

Asp

Txp

Asp

Lys

Pro

250

Gln

Gly

Gly

59

Asp

Gln

His

Ala

Thr

75

Ala

Asp

Asn

Asp

Lys

155

Gln

Glu

His

Met

Leu

235

Vval

Ile

Arg

Gly

Ser

Tyxr

Glu

Tyr

Met

Ala

Asn

Gln

Asp

140

Gln

Ala

Asp

Thr

Thr

220

Pro

Lys

Ile

Gln

Asp
300

Ile

Phe

Leu

45

Asp

Leu

Lys

Leu

Ala

125

Lys

Lys

Val

Ser

Phe

205

Ala

Thrx

Ala

Ile

Glu

285

Phe

Asn

Gln

30

Pro

His

Thr

Glu

Thr

110

Ala

Thr

Lys

Tyr

Ile

190

Ile

Glu

Gly

Arg

Gly

270

Phe

Asn

Gln
15

Thr
Ile
Gln
Gln
Arg
95

Leu
Asp
Leu
Gln
Glu
175
Ala
Asn
Gln
Lys
His
2558
His

Ser

Ala

Leu

Asn

val

val

Gly

80

Leu

Ser

Leu

Gln

Asn

160

Asn

Lys

Ala

Ala

Ser

240

Ile

Pro

Asp

Arg
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02811689. 5 o8 R B10/195T
Leu Met Lys Thr Ile Arg Glu Gln Lys Gly Tyr Thr Tyr Gly Ile Tyr
305 310 315 320
Gly Gly Met Glu Arg Leu Arg Ala Gly Gly Asn Tyr Val Val Glu Phe
325 330 335
Ser Thr Asp Gly Asp Lys Ala Ala Asp Ala Ile Leu Glu Thr Leu His
340 345 350
Ile Ile Asn Glu Ser Leu Asn Glu Gly Ile Thr Gln Glu Glu Leu Glu
358 360 365
Leu vVal Arg Leu Gly Asn Lys Asn Gly Phe Ala Asn Ile Phe Ser Ser
370 375 380
Asn Ala Ser Ile His Arg Val Ile Gly Ala Leu Phe Val Ala Asp Tyr
385 390 395 400
Pro Lys Asp His Leu Asn His Thr Leu Asn Arg Leu Asp Asn Ala Thr
405 410 415
Ile Asn Ser Val Asn Thr Ala Leu Asn Leu Arg Ile Lys Pro Asp Glu
420 425 430
Phe
<210> 9
<211> 1656
<212> DNA
<213> R SO R
<400> S
atgagcttaa ttaataaatt aaatgaacgc attacgccgc atgtcttaac ttcgattaaa 60
aatcaagatg gcgataatgc tgataaatct aatttgttaa ccgeatttta taccattttt 120
gcaggacgct tgagtaatga agatgtgtat cagcgtgcca atgectttgec tgataatgag 180
cttgagcatg ggcatcatct gctcaatgtt gcttttagtg atgtttcaac tggtgaagat 240
cagattgcts ctttgagtaa tcaattagcec gatgaatatc atgtttcgec agtaacggca 300
cgcaccgcaa tcgcaacggc agcacctttg getttggcac gcattaaaga gcaagcaggt 360
gcattatctg taccgtcttt tattcgtact caattggcta aagaagaaaa ccgtttgcca 420
acttgggcgc atactttatt gccagcaggg ctatttgcaa ccgctgccac aaccaccgcc 480
gagcctgtaa cgacagectce tgcetgttgtg aaagagcctg tcaaaccaag tgttgtgaca 540
gaaccagttc atccagctge ggctaccacce ccagtcaaaa caccaactge ccagcattac 600
gaaaacaaag aaaaaagtcc ttttctaaaa acgattctac cgattattgg attgattatt 660
tttgcaggct tggcatgget tttgttaaga gcatgtcaag acaaaccaac acctgttgcg 720
gcacctgttg cgacagatac agcacctgtg gtagecggata atgectgtaca ggcagaccca 780
acacaaacag gtgttgccca agcacctgca acgcttaget tgtctgttga tgaaacgggt 840
caagegttgt actcgcaccg tgctcaggtt ggtagtgaag agcecttgcagg tcatatecgt 900
gcagctattg ctcaagtctt tggcgtaéaa gatttaacca ttcaaaatac caatgtacat 960



61

02811689. 5 P8 R ORI1L/193T
accgctacga tgccagcgge agaatactta ccagcaattt tgggtttgat gaaaggtgta 1020
ccaaattcaa gcgttgtgat tcatgatcat acggtacgcet ttaatgcaac cacgccagaa 1080
gatgtagcaa aactggtaga gggtgctaaa aatattctac ccgetgattt tactgtagaa 1140
gcagaacctg aacttgatat taatactgcg gttgccgata gtattgaaac agcgegtgtt 1200
gctattgttg ctttgggtga tacggttgaa gaaaatgaga tggatatttt aatcaatgca 1260
ttaaataccc aaatcattaa ctttgcttta gactcaaccg aaattcccca agaaaataaa 1320
gaaatcttgg atttggctgec cgaaaaatta aaggcagtgc ctgaaacaac tttgcgtatce 1380
attggtcata cagacactca aggcacacat gagtataatc aagatttatc agaatctecgt 1440
gctgctgcectg ttaaagagta tttggtatca aaaggtgttg ctgctgaacg cttgaacact 1500
caaggtgcaa gttttgatta tccagttgca tcaaatgcta ccgaacaagg tcgcttccaa 1560
aaccgtcgta ttgagtttgt acttttccaa gaaggtgaag caattactca agtcggtcat 1620
gctgaagatg caccaacacc tgttgcacaa aactga 1656
<210> 10
<211> 5851
<212> PRT
<2135 A S
<400>- 10
Met Ser Leu Ile Asn Lys Leu Asn Glu Arg Ile Thr Pro His Val Leu
1 5 10 15
Thr Ser Ile Lys Asn Gln Asp Gly Asp Asn Ala Asp Lys Ser Asn Leu

20 25 30
Leu Thr Ala Phe Tyr Thr Ile Phe Ala Gly Arg Leu Ser Asn Glu Asp
35 40 45
Val Tyr Gln Arg Ala Asn Ala Leu Pro Asp Asn Glu Leu Glu His Gly
50 55 60
His His Leu Leu Asn Val Ala Phe Ser Asp Val Ser Thr Gly Glu Asp
65 70 75 80
Gln Ile Ala Ser Leu Ser Asn Gln Leu Ala Asp Glu Tyr His Val Ser
85 90 95
Pro Val Thr Ala Arg Thr Ala Ile Ala Thr Ala Ala Pro Leu Ala Leu
100 105 110
Ala Arg Ile Lys Glu Gln Ala Gly Ala Leu Ser Val Pro Ser Phe Ile
115 120 125
Arg Thr Gln Leu Ala Lys Glu Glu Asn Arg Leu Pro Thr Trp Ala His
130 135 140
Thr Leu Leu Pro Ala Gly Leu Phe Ala Thr Ala Ala Thry Thr Thr Ala
145 150 155 160
Glu Pro Val Thr Thr Ala Ser Ala Val Val Lys Glu Pro Val Lys Pro
165 170 175



02811689. 5

}“?
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Ser

Lys

Leu

Ala

225

Ala

Gln

Ser

Gln

Gln

305

Thr

Met

Arg

Ala

Leu

388

Ala

Leu

Thr

Lys

Asp

465

Ala

Arg

val

Thr

Lys

210

Trp

Pro

Ala

Leu

Val

290

val

Ala

Lys

Phe

Lys

370

Asp

Ile

Ile

Glu

Leu

450

Thr

Ala

Leu

val

Pro

195

Thr

Leu

val

Asp

Ser

275

Gly

Phe

Thr

Gly

Asn

355

Asn

Ile

Val

Asn

Ile

435

Lys

Gln

Ala

Asn

Thr

180

Thr

Ile

Leu

Ala

Pro

260

val

Ser

Gly

Met

Val

340

Ala

Ile

Asn

Ala

Ala

420

Pro

Ala

Gly

Val

Thr
500

Glu

Ala

Leu

Leu

Thr

245

Thr

Asp

Glu

val

Pro

325

Pro

Thr

Leu

Thr

Leu

405

Leu

Gln

Val

Thr

Lys

485

Gln

Pro

Gln

Pro

Arg

230

Asp

Gln

Glu

Glu

Gln

310

Ala

Asn

Thr

Pro

Ala

390

Gly

Asn

Glu

Pro

His

470

Glu

Gly

val

His

Ile

215

Ala

Thr

Thr

Thr

Leu

295

Asp

Ala

Ser

Pro

Ala

375

val

Asp

Thr

Asn

Glu

455

Glu

Tyr

Ala

His

Tyr

200

Ile

Cys

Ala

Gly

Gly

280

Ala

Leu

Glu

Ser

Glu

360

Asp

Ala-

Thr

Gln

Lys

440

Thr

Tyr

Leu

Ser

Pro

185

Glu

Gly

Gln

Pro

Val

265

Gln

Gly

Thr

Tyr

Val

345

Asp

Phe

Asp

Val

Ile

425

Glu

Thr

Asn

vVal

Phe
505

Ala
Asn
Leu
Asp
Val
250
Ala
Ala
His
Ile
Leu
330
Val
val
Thr
Ser
Glu
410
Ile
Ile
Leu
Gln
Ser
490
Asp

62

Ala

Lys

Ile

Lys

235

Val

Gln

Leu

Ile

Gln

315

Pro

Ile

Ala

val

Ile

395

Glu

Asn

Leu

Arg

Asp

475

Lys

Tyr

Ala

Glu

Ile

220

Pro

Ala

Ala

Tyr

Arg

300

Asn

Ala

His

Lys

Glu

380

Glu

Asn

Phe

Asp

Ile-

460

Leu

Gly

Pro

Thr

Lys

205

Phe

Thr

Asp

Pro

Ser

285

Ala

Thr

Ile,

Asp
Leu
365
Ala
Thr
Glu
Ala
Leu
445
Ile
Ser

Val

Val

Thr

190

Ser

Ala

Pro

Asn

Ala

270

His

aAla

Asn

Leu

His

350

Val

Glu

Ala

Met

Leu

430

Ala

Gly

Glu

Ala

Ala
510

Pro

Pro

Gly

Val

Ala

255

Thr

Arg

Ile

Val

Gly

335

Thr

Glu

Pro

Arg

Asp

415

Asp

Ala

His

Ser

Ala

495

Ser

val

Phe

Leu

Ala

240

val

Leu

Ala

Ala

His

320

Leu

Val

Gly

Glu

val

400

Ile

Ser

Glu

Thr

Arg

480

Glu

Asn
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02811689. 5 o8 R BR13/191
ala Thr Glu Gln Gly Arg Phe Gln Asn Arg Arg Ile Glu Phe Val Leu
515 520 525
Phe Gln Glu Gly Glu Ala Ile Thr Gln Val Gly His Ala Glu Asp Ala
530 535 540
Pro Thr Pro Val Ala Gln Asn
545 550
<210> 11
<211> 1251
<212> DNA
<213> LSS SR IR
<400> 11
atggatacaa aacacattca gcaaaattgg cttctacctg atggtgtggc tgatgtacta 60
tttaccgatg ctcaaaaaca agaaagcctg cgtgatgcct tgctatttgt gctaaccgca 120
cacggttatc gcttggtgtc accaccatta atagagtata ccgaaagtct gctaaataat 180
gctgacgaag atctaaaacg ccaaactttc aaatttatcg atcagctcaa tggtcgtttg 240
atgggtttgc gtgccgatat tacgccacaa attctacgca ttgatagcaa atatggtcaa 300
ggcatcagcc gttactgtta tgttgggcaa gttgtcaaaa ccctaccgac tggtctgttt 360
gggctgcgta caccgcttca attgggtgcect gagatttttg ggatagatga tatccgtgece 420
gagcttgagc tgattgatct attggccgca ttggcagatg agatcggact aggccgagag 480
atgctacatg tggatattgg tcatgtcgct atttttgatc gecttgtgtca gttgcatgge 540
gtttcaaata aagatgctga tgagctgatt ggcatttacc ataaaaaagc catgccagaa 600
cttgccaaat ggtgccaaaa tattggcaat agcctaaaca gcccaagcga tgcaaccgat 660
tttttggtat tggctaagca tacattaagc agtgatcgga caccaaatgc cgaggettta 720
4ttaagtaaac tgtccgataa agctcgceccaa gataataaaa tcatccaagc ggcaaatgag 780
cttgctactt tggcggcaca tatcagagcg gtgggtatga gtgtgagtat tgatgtgact 840
gaattgtcag gatatcatta tcatactggt gtggtattta atgtctattt gggtaataga 800
accacacaga ctcaagcttt ggtacgaggc ggtcgctttg atggtatctc aactcacagce 960
gtagcaaggg gcgcaactgg ttttagcatg gatattaatc gtttgecttga atttgtagag 1020
cttgaagaag atactgtgat tttggtggat tatcacgatt tgcaaaatgc tgatgcagac 1080
acaaaagctg atttggccac acaaattaaa accttgcaat ctgaaggctg tattgtcatt 1140
aagcctttga ctgtagatga taagcctaac cagattgatg gtgttttgca ttgggacacc 1200
gatcaagata agccgatttg ggcggtgcga ttagttggtg atgagtacta a 1251
<210> 12
<211> 416
<212> PRT
<213> RN S G
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<400>
Met Asp Thr

1

Ala

Ala

Pro

Leu

65

Met

Lys

Lys

Gly

Ile

145

Met

Cln

Tyr

Gly

Ala

225

Leu

Ala

Met

Thr

Gln
305

val

Asp
Leu
Leu
50

Lys
Gly
Tyr
Thr
Ala
130
Asp
Leu
Leuy
His
Asn
210
Lys
Ser
Ala
Ser
Gly
290

Ala

Ala

12

Val

Leu

35

Ile

Arg

Leu

Gly

Leu

115

Glu

Leu

His

His

Lys

195

Ser

His

Lys

Asn

Val

275

Val

Leu

Arg

Lys

Leu

20

Phe

Glu

Gln

Arg

Gln

100

Pro

Ile

Leu

Val

Gly

180

Lys

Leu

Thr

Leu

Glu

260

Ser

val

Val

Gly

His

Phe

Val

TYyr

Thr

Ala

85

Gly

Thr

Phe

Ala

Asp

165

Val

Ala

Asn

Leu

Ser

245

Leu

Ile

Phe

Ile

Thr

Leu

Thr

Phe

70

Asp

Ile

Gly

Gly

Ala

150

Ile

Ser

Met

Ser

Ser

230

Asp

Ala

Asp

Asn

Gln

Asp

Thr

Glu

5S

Lys

Ile

Ser

Leu

Ile

135

Leu

Gly

Asn

Pro

Pro

215

Ser

Lys

Thr

Val

vVal
2585

Arg Gly Gly

Ala
325

310

Thr

Gly

Gln

Ala

Ala

40

Ser

Phe

Thr

Arg

Phe

120

Asp

Ala

His

Lys

Glu

200

Ser

Asp

Ala

Leu

Thr
280

Tyr

Arg

Phe

Asn
Gln
25

His
Leu
Ile
Pro
Tyr
105
Gly
Asp
Asp
Val
Asp
185
Leu
Asp
Arg
Arg
Ala
265
Glu
Leu
Phe

Ser

Trp

10

Lys

Gly

Leu

Asp

Gln

90

Cys

Leu

Ile

Glu

Ala

170

Ala

Ala

Ala

Thr

Gln

250

Ala

Leu

Gly

Asp

Met
330

64

Leu

Gln

Tyr

Asn

Gln

75

Ile

Tyr

Arg

Arg

Ile

155

Ile

Asp

Lys

Thr

Pro

235

Asp

His

Ser

Asn

Gly
315

Asp

Leu
Glu
Arg
Asn
60

Leu
Leu
val
Thr
Ala
140
Gly
Phe
Glu
Trp
Asp
220
Asn
Asn
Ile
Gly
Arg
300

Ile

Ile

Pro

Ser

Leu

45

Ala

Asn

Arg

Gly

Pro

125

Glu

Leu

Asp

Leu

Cys

205

Phe

Ala

Lys

Arg

Tyr

285

Thr

Ser

Asn

Asp

Leu

30

val

Asp

Gly

Ile

Gln

110

Leu

Leu

Gly

Arg

Ile

190

Gln

Leu

Glu

Ile

Ala

270

His

Thr

Thr

Arg

Gly

15

Arg

Ser

Glu

Arg

Asp

95

Val

Gln

Glu

Arg

Leu

175

Gly

Asn

Val

Ala

Ile

255

Val

Tyr

Gln

His

Leu
335

val

Asp

Pro

Asp

Leu

80

Ser

val

Leu

Leu

Glu

160

Cys

Ile

Ile

Leu

Leu

240

Gln

Gly

His

Thr

Ser
320

Leu
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55

65

60

02811689. 5 oo B R B15/191T
Glu Phe Val Glu Leu Glu Glu Asp Thr Val Ile Leu Val Asp Tyr His
340 345 350
Asp Leu Gln Asn Ala Asp Ala Asp Thr Lys Ala Asp Leu Ala Thr Gln
355 360 365
Ile Lys Thr Leu Gln Ser Glu Gly Cys Ile Val Ile Lys Pro Leu Thr
370 375 380
Val Asp Asp Lys Pro Asn Gln Ile Asp Gly Val Leu His Trp Asp Thr
385 390 395 400
Asp Gln Asp Lys Pro Ile Trp Ala Val Arg Leu Val Gly Asp Glu Tyr
405 410 415
<210> 13
<211> 639
<212> DNA )
<213> BRI
<400> 13
atgaataatt ttgtgtatca gctacaaagt ttttggtatg agcttaatca ggtcaatcgt 60
cataccattg ctcaatcacc caaatatata cagctgacgg tacttggttt gatcgtgatg 120
atcattggca tttttggctg gctacttgcg attttaccaa ccattcaaaa gcttaatgca 180
gcccaaagtc aagaatctgc cttaattgat gaatttgcca ctaaatatca taaagcccag 240
cagtttgacc atctaagcca tcaggtcata caaaaaaata cacaacttga aaatcagctc 300
aatgctctgc cacgcacagc accgatgagc gagattatcg gaatgataaa taccaaagca 360
caagcggtta atgtgcaggt ggtgagtgca tcagttcaag caggtcgtga acaggattat 420
tataccgaac gccctatcge agtgagtgeg acaggggatt atcatgcettt gggtcgatgg 480
ttacttgagt tgtcagaggc taaccatttg ctgacagtgce atgattttga tctgaaggcet 540
ggtttgaacc atcagctgat gatgattgct cagatgaaaa cttatcaagc aaacaaacgc 600
ccaaaaccag ttgctcagca ggtgcctgat gttcaatga 639
<210> 14
<211> 212
<212> PRT
<213> R SR IR
<400> 14
Met Asn Asn Phe Val Tyr Gln Leu Gln Ser Phe Trp Tyr Glu Leu Asn
1 5 10 15
Gln Val Asn Arg His Thr Ile Ala Gln Ser Pro Lys Tyr Ile Gln Leu
20 25 30
Thr Val Leu Gly Leu Ile Val Met Ile Ile Gly Ile Phe Gly Trp Leu
35 40 45
Leu Ala Ile Leu Pro Thr Ile Gln Lys Leu Asn Ala Ala Gln Ser Gln
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Glu

65

Gln

Glu

Ile

Ser

Pro

145

Leu

Asp

Lys

Pro

éer

Phe

Asn

Gly

Ala

130

Ile

Leu

Leu

Thr

Asp
210

<210>
<211>
<212>
<213>

<220>
<223>

<400>
catcagtgca tatgaatacg acacaccatc acacg

<210>
<211>
<212>
<213>

<220>
<223>

<400>
gagttattct cgagtttgtc caaatttggce ttagttttac

<210>
<211>
<212>
<213>

<220>
<223>

Ala

Asp

Gln

Met
118

Ser
Ala
Glu
Lys
Tyr

195

Val

15
s

DNA
NL

5149

i5

16
40
DNA

AT
514

le

17
30
DNA

AL

5199

Leu

His

Leu

100

Ile

Val

val

Leu

Bla

180

Gln

Gln

Ile

Leu

85

Asn

Asn

Gln

Ser

Ser

165

Gly

Ala

Asp Glu
70

Ser His
Ala Leu
Thr Lys
Ala Gly

135
Ala Thr
150
Glu Ala

Leu Asn

Asn Lys

Phe
Gln
Pro
Ala
120
Arg
Gly
Asn
His

Afg
200

Ala

Val

Arg

105

Gln

Glu

Asp

His

Gln

185

Pro

Thr

Ile

20

Thr

Ala

Gln

Tyr

Leu

170

Leu

Lys

66

Lys
75

Glin
Ala
Val
Asp
His
155
Leu

Met

Pro

Tyr

Lys

Pro

Asn

Tyr

140

Ala

Thr

Met

Val

His

Asn

Met

Val

125

Tyx

Leu

Val

Ile

Ala
205

Lys

Thr

Ser

110

Gln

Thr

Gly

His

Ala

190

Gln

Ala Gln
80

Gln Leu
95

Glu Ile

val val

Glu Arg
Arg Trp
160

Asp Phe
175

Gln Met

Gln Vval

35

40
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<400> 17
tcagtgagat cttgaatacg acacaccatc

<210> 18
<211> 33
<212> DNA
<213> AL
<220>
<223> §l¥
<400> 18

gatttgagtt gtcgacttat ttgtccaaat ttg

<210> 19
<211> 36
<212> DNA
<213> AT
<220>
<223> 3
<400> 19

cggagtgcca tatgagctta attaataaat taaatg

<210> 20
<211> 31
<212> DNA
<213> /k]:
<220>
<223> [
<400> 20

tataactcga ggttttgtge aacaggtgtt g

<210> 21
<211> 34
<212> DNA
<213> AT
<220>
<223> 3{¥
<400> 21

cgcttgagat cttggaagat gtgtatcagc gtgc

<210> 22
<211> 37
<212> DNA
<213> }\]:
<220>
<223> %M@
<400> 22

Caataacaaa gctttcagtt ttgtgcaaca ggtgttg

67

30

33

36

31

34

37
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<210> 23

<211> 33

<212> DNA

<213> A0

«220>

<223> 2

<400> 23

aaccgcacat atgtatcgct tggtgtcacce acc 33
<210> 24

<211> 35

<212> DNA

<213> AT

<220>

<223> B|Y

<400> 24

ggtgactcga ggtactcatc accaactaat cgcac 35
<210> 25

<21l1l> 27

<212> DNAV

<213> A1

<220>

<223> %[@H

<400> 25

gcaggatcct tatcgcttgg tgtcacc 27
<210> 26

<211l> 31

<212> DNA

<213> AT

«220>

<223> Fl

<400> 26

atcaatcggg tcgacttagt actcatcacc a 31
<210> 27

<211> 34

<212> DNA

<213> AT

<220>

<223> 3|4

<400> 27

aaagcttcat atggcccaaa gtcaagaatc tgec 34
<210> 28

<211> 31

68
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<212> DNA
<213> AT
<220>
<223> B\
<400> 28
cgataactcg agttgaacat caggcacctg ¢ 31
<210> 29
<211> 39
<212> DNA
<213> AT
<220>
<223> Bl
<400> 29
accattcaaa agagatcttg gcccaaagtc aagaatctg 39
<210> 30
<211> 33
<212> DNA
<213> A1
<220>
<223> B
<400> 30
33

gttagaccga gtcgactcat tgaacatcag gca

69
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F1/85

B 1 (seQ 1D NO: 1)
ACTG ACATG

1

51
101
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851
901
951
1001
1051
1101
1151
1201
1251
1301
1351
1401
1451

CATT
ACCATCACAC
ATTGATAGTA
ACAATATTTT
ATGAGCTGCC
TATGACCATC
GCTCACCCAA
AAGAGCGTCT
ACTTTATCAT
CGATTTAATG
TACAACGCAA
AACCCTTATC
TCATCCTTAT
TTGATCGTGA
AATGCGACAC
ACTTGCCAAC
ATACGCTGGA
CACAACAGTA
ACGCACGGAC
ATGAAATTTT
CGAGAGCAAR
CAGAGCAGGT
CAGCCGATGC
GAAGGCATAA
TGGTTTTGCC
GTGCTTTATT
AATCGCTTGG
GCGTATCAAG
CAAATTTGGA

TTATTATTCA TTA

GCTAACCAGT
TCAATCAATT
CAAACCAACA
TATTGTCGAT
AGGTTGGCAA
GGAACTGACA
TGGCATTGAT
TAAGAAGCTT
GTCGATGCTG
CARRAATCAG
ATGTAGCTTC
GCACACGCAA
TGAGCTGCTT
TGGTGATTAC
CATCTGACCG
TTTGACAAAA
GTCAAACCCA
AAAGCAGGTC
GGCRAGGTGGT
AAGGCTACAC
GGTAATTATG
CATTTTAGAG
CCCAAGAAGA
ARTATTTTTT
TGTTGCCGAT
ATAATGCCAC
CCTGATGAAT
CARATAA

B 2 (sEQ 1D NO: 2)
MDTDMKHLTK HRLSAATIGV LLEISES!QA

IDSINQLGEL TVNIPNTQYF

1
51
101
151
201
251
301
351
401
451

A

1
51
101
151
201
251
301
351
401
451
501
551
601
651
701
751
801

YDHQVGKSGT
TLSLRSLSDQ
NPYHVASVAY
NATLVITGDM
HNSSQTQIII
REQKGYTYGI
EGITQEELEL
NRLDNATINS

ANMVATMLTQ
SLLNQAADLM
HQAVYENHPY
TAEQAKSLAN
GHPTSKVRTD
YGGMERLRAG
VRLGNKNGFA
VNTALNLRIK

3(sEQ 1D NO: 3)

GAGCTTAAAC
TGAGCTGACC
GTGTGAGCGT
AGCTTGTATT
AGGCACGGCT
TTTCTGAAGA
ACCAGTACAG
TGATCAATCA
CTCAACCTGC
ATCACCAGTT
TGCTTATCAT
CAGGCGATGA
TTTTGGCATA
TGATATGACC
AATTACCGAC
GTTAAGGCTC
CATCATCGGT

TTGCTGATGA
GTCAATATTC
TGCTTTTACG
TTAATGCAGG
AACATGGTTG
TGAGTTTGTT
CARATAAGGA
TTATTAAATC
TTTTGATGAT
TAAAACAAAA
CAAGCCGTAT
AGATAGTATT
CTTTTATTAA

GCCGAGCAAG.

AGGCAAGTCG
GCCATATCCA
CACCCCACCA

AAARA CATC
ATC AGTGC

AGCGAGCTTA AACTTGCTGA

GGGTGAGCTG
ACGGTGTGAG
ATCAGCTTGT.
ATCAGGCACG
GCCTTTCTGA
TTTACCAGTA
GTCTGATCAA

TCACTCAACC

CTCATCACCA
TGTTGCTTAT
CCACAGGCGA
AATTTTTGGC
AGGTGATATG
CCAAATTACC
CCAGTTAAGG
AATCATCATC
GTCAAGAGTT
GATTTTAATG
TTATGGCATT
TGGTTGAATT
ACGCTACACA
GCTTGAGTTG
CAAGCAATGC
TATCCAAAAG
GATAAATAGT
TTATCATCAT

QTNNGVSVAF
GTDSLSEDEF
VDAVTQPAFD
AHATTGDEDS
HLTAKLPTGK
KAGRQEFSDF
GNYVVEFSTD
NIFSSNASIH
PDEFIIITVG

TAGTATTATT
CAAATACACA
CCATTACATG
GTCAGCGTAT-
CAACCATGCT
GCTGCCAAAG
TAACTTAACT
AAGCCGCCGA
AAGACTCTAC
AAAGCAAAAC
ATGAAAATCA
GCCAAAATTG
TGCAAATAAT
CCAAATCACT
TATAAAAATA
TATTCCTCAC
GTAAAGTACG

ACCGTCAATA
CGTTGCTTTT
ATTTTAATGC
GCTAACATGG
AGATGAGTTT
CAGCAAATAA
TCATTATTAA
TGCTTTTGAT
GTTTAAAACA
CATCAAGCCG
TGAAGATAGT
ATACTTTTAT
ACCGCCGAGC
GACAGGCAAG
CTCGTCATAT
GGTCATCCCA
CAGCGATTTT
CCAGATTGAT
TATGGCGGTA
TTCAACCGAT
TCATTAATGA
GTGCGTTTGG
CAGTATTCAT
ATCATCTTAA
GTTAATACCG
CACCGTGGGT

NTTHHHTLTS
TPLHELPIVD
VAAKERLGID
DKTLQRNKNQ
JAKIDRDELL
SYKNTLDLTK
SLGNEILAGG
GDKAADAILE
RVIGALFVAD
KTKPNLDK*

GATAGTATCA
ATATTTTCAA
AGCTGCCTAT
GACCATCAGG
CACCCAAGGA
AGCGTCTTGG
TTATCATTAA
TTTAATGGTC
AACGCAACAA
CCTTATCATG
TCCTTATGCA
ATCGTGATGA
GCGACACTGG
TGCCAACCAT
CGCTGGATTT
AACAGTAGTC
CACGGACAAA

70

CTAT CAGCTGCCAT

AATACGACAC
TGATAGTATT
TTCCAAATAC
ACGCCATTAC
AGGGTCAGCG
TTGCAACCAT
GTTGCTGCCA
GGATAACTTA
ATCAAGCCGC
GATAAGACTC
AAAAAAGCAA
TATATGAAAA
ATTGCCAAAA
TAATGCAAAT
AAGCCAAATC
TCGTATAAAA
CCATATTCCT
CCAGTAAAGT
TCATTAGGTA
GAAAACCATT
TGGAACGCCT
GGCGATAAAG
GTCGCTGAAT
GCAATAAAAA
CGTGTCATTG
CCATACGCTC
CACTGAACTT
AAAACTAAGC

SELKLADDSI
ISLYFNAGSA
FTSTANKDNL
LITSLKQKKQ
NFWHTFINAN
PVKARHIHIP
DFNARLMKTI
TLHIINESLN
YPKDHLNHTL

ATCAATTGGG
ACCAACAACG
TGTCGATATC
TTGGCAAATC
ACTGACAGCC
CATTGATTTT
GAAGCTTGTC
GATGCTGTCA
AAATCAGCTC
TAGCTTCTGT
CACGCAACCA
GCTGCTTAAT
TGATTACAGG
CTGACCGCCA
GACAAAACCA
AAACCCAAAT
GCAGGTCGTC
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i

LI VA 2/81C

B 3 (seQ 1D NO: 3) (%)

851
901
951
1001
1051
1101
1151
1201
1251

ARAGAGTTCAG
TTTAATGCCA
TGGCATTTAT
TTGAATTTTC
CTACACATCA
TGAATTGGTG
GCAATGCCAG
CCAAAAGATC
AAATAGTGTT

CGATTTTTCA

GATTGATGAA .

GGCGGTATGG
AACCGATGGC
TTAATGAGTC
CGTTTGGGTA
TATTCATCGT
ATCTTRACCA
AATACCGCAC

B 4 (sEq 10 NO: 4)

1
51
101
151
201
251
301
351
401

ELKLADDSII
SLYFNAGSAY
TSTANKDNLT
ITSLKQKKON
FWHTFINANN
VKARHIHIPH
FNARLMKTIR
LHIINESLNE
PKDHLNHTLN

DSINQLGELT
DHQVGKSGTA
LSLRSLSDQS
PYHVASVAYH
ATLVITGDMT
NSSQTQITIG
EQKGYTYGIY
GITQEELELV
RLDNATINSV

B 5(sEQ 1D NO: 5)

1

51
101
151
" 201
251
301
351
401
451
501
551
601
651
701
751
801
851
901
951
1001
1051
1101
1151
1201
1251

GAGCTTAAAC
TGAGCTGACC
GTGTGAGCGT
AGCTTGTATT
AGGCACGGCT
TTTCTGAAGA
ACCAGTACAG
TGATCAATCA
CTCAACCTGC
ATCACCAGTT
TGCTTATCAT
CAGGCGATGA
TTTTGGCATA
TGATATGACC
AATTACCGAC
GTTAAGGCTC
CATCATCGGT
AAGAGTTCAG
TTTAATGCCA
TGGCATTTAT
TTGAATTTTC
CTACACATCA
TGAGTTGGTG
GCAATGCCAG
CCAAAAGATC
AAATAGTGTT

TTGCTGATGA
GTCAATATTC
TGCTTTTACG
TTAATGCAGG
AACATGGTTG
TGAGTTTGTT
CAAATAAGGA
TTATTAAATC
TTTTGATGAT
TAAAACAAAA
CAAGCCGTAT
AGATAGTATT
CTTTTATTAA
GCCGAGCAAG
AGGCAAGTCT
GCCATATCCA
CACCCCACCA
CGATTTTTCA
GATTGATGAA
GGCGGTATGG
AACCGATGGC
TTAATGAGTC
CGTTTGGGCA
TATTCATCGT
ATCTTAACCA
AATACCGCAC

B 6 (seq 1p nO: 6)

21
51
101
151
201
251
302
KN

ELKLADDSII
SLYFNAGSAY
TSTANKDNLT
ITSLKQKKQN
FWHTFINANN
VKARHIHIPH
FNARLMKTIR
LHIINESLNE

DSINQLGELT
DHQVGKSGTA
LSLRSLSDQS
PYHVASVAYH
ATLVITGDMT
NSSQTQIIIG
EQKGYTYGIY
GITQEELELV

TTAGGTAATG
AACCATTCGA
AACGCCTCAG
GATAAAGCAG
GCTGAATGAA
ATAAAAATGG

GTCATTGGTG

TACGCTCAAT
TGAACTTGCG

VNIPNTQYFQ
NMVATMLTQG
LLNQAADLMV
QAVYENHPYA
AEQAKSLANH
HPTSKVRTDK
GGMERLRAGG
RLGNKNGFAN
NTALNLRIKP

TAGTATTATT
CAAATACACA
CCATTACATG
GTCAGCGTAT
CAACCATGCT
GCTGCCAAAG
TAACTTAACT
AAGCCGCCGA
AAGACTCTAC
AAAGCAAAAC
ATGAAAATCA
GCCAAAATTG
TGCAAATAAT
CCAAATCACT
TATAARAATA
TATTCCTCAC
GTAAAGTACG
TTAGGTAATG
AACCATTCGA
AACGCCTCAG
GATAAAGCAG
GCTGAATGAA
ATAAARAATGG
GTCATTGGTG
TACGCTCAAT
TGAACTTGCG

VNIPNTQYFQ
NMVATMLTQG
LLNQAADLMV
QAVYENHPYA
AEQAKSLANH
HPTSKVRTDK
GGMERLRAGG
RLGNKNGFAN

AAATTTTGGC
GAGCAAAAAG
AGCAGGTGGT
CCGATGCCAT
GGCATAACCC
TTTTGCCAAT
CTTTATTTGT
CGCTTGGATA
TATCAAGCCT

TNNGVSVAFT
TDSLSEDEFV
DAVTQPAFDD
HATTGDEDSI
LTAKLPTGKS
AGRQEFSDFS
NYVVEFSTDG
IFSSNASIHR
DEF

GATAGTATCA
ATATTTTCAA
AGCTGCCTAT

GACCATCAGG

CACCCAAGGA
AGCGTCTTGG
TTATCATTAA
TTTAATGGTC
AACGCAACAA
CCTTATCATG
TCCTTATGCA
ATCGTGATGA
GCGACACTGG
TGCCAACCAT
CGCTGGATTT
AACAGTAGTC
CACGGACAAL

AAATTTTGGC

GAGCARAAAG
AGCAGGTGGT
CCGATGCCAT
GGCATAACCC
TTTTGCCAAT
CTTTATTTGT
CGCTTGGATA
TATCAAGCCT

TNNGVSVAFT
TDSLSEDEFV
DAVTQPAFDD
HATTGDEDSI
LTAKLPTGKS
AGRQEFSDFS
NYVVEFSTDG
IFSSNASIHR

71

AGGTGGTGAT
GCTACACTTA
AATTATGTGG
TTTAGAGACG
AAGAAGAGCT
ATTTTTTCAA
TGCCGATTAT
ATGCCACGAT
GATGAATTT

PLHELPIVDI
AAKERLGIDF
KTLQRNKNQL
AKIDRDELLN
YKNTLDLTKP
LGNEILAGGD
DKAADAILET
VIGALFVADY

ATCAATTGGG
ACCAACAACG
TGTCGATATC
TTGGCAAATC
ACTGACAGCC
CATTGATTTT
GAAGCTTGTC
GATGCTGTCA
AAATCAGCTC
TAGCTTCTGT
CACGCAACCA
GCTGCTTAAT
TGATTACAGG
CTGACCGCCA
GACAAAACCA
AAACCCAAAT
GCAGGTCGTC
AGGTGGTGAT
GCTACACTTA
AATTATGTGG
TTTAGAGACG
AAGAAGAGCT
ATTTTTTCAA

TGCCGATTAT -

ATGCCACGAT
GATGAATTT

PLHELPIVDI
AAKERLGIDF
KTLQRNKNQL
AKIDRDELLN
YKNTLDLTKP
LGNEILAGGD
DKAADAILET
VIGALFVADY
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1
1
1
1

B 6 (sEQ 1D NO: 6) (4)

401 PKDHLNHTLN RLDNATINSV NTALNLRIKP

B 7 (seQ 1D No: 7)

1
51
101
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851
901
951
001
051
101
151

GAGCTTAAAC
TGAGCTGACC
GTGTGAGCGT
AGCTTGTATT
AGGCACGGCT
TTTCTGAAGA
ACCAGTACAG

“PGATCAATCA
CTCAACCTGC

ATCACCAGTT
TGCTTATCAT
CAGGCGATGA
TTTTGGCATA
TGATATGACC
AATTACCGAC
GTTAAGGCTC
CATCATCGGT
ARGAGTTCAG
TTTAATGCCA
TGGCATTTAT
TTGAATTTTC
CTACACATCA
TGAATTGGTG
GCAATGCCAG

1201 CCAAAAGACC

1

251

AAATAGTGTT

TTGCTGATGA
GTCAATATTC
TGCTTTTACG
TTAATGCAGG
ARCATGGTTG
TGAGTTTGTT
CAAATAAGGA

‘TTATTAAARTC

TTTTGATGAT
TAAAACAAAA
CAAGCCGTAT
AGATAGTATT
CTTTTATTAA
GCCGAGCAAG
AGGCAAGTCG
GCCATATCCA
CACCCCACCA
CGATTTTTCA
GATTGATGAA
GGCGGTATGG
AACCGATGGC
TTAATGAGTC
CGTTTGGGTA
TATTCATCGT
ATCTTAACCA
AATACCGCAC

K 8 (seo 1p nO: 8)

1 ATG

51
101
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851

1
51

101

151
201
251
301
351
401

ELKLADDSII
SLYFNAGSAY
TSTANKDNLT
ITSLKQKKQN
FWHTF INANN
VKARHIHIPH
FNARLMKTIR
LHIINESLNE
PKDHLNHTLN

DSINQLGELT
DHQVGKSGTA
LSLRSLSDQS
PYHVASVAYH
ATLVITGDMT
NSSQTQIIIG
EQKGYTYGIY
GITQEELELV
RLDNATINSV

B9 (seg 10 nO: 9)

AAT, T
TTCGATTAAA AATCAAGAT

TAGTATTATT
CAAATACACA
CCATTACATG
GTCAGCGTAT
CAACCATGCT
GCTGCCAAAG
TAACTTAACT
AAGCCGCCGA
AAGACTCTAC
AAAGCAAAAC
ATGRAAATCA
GCCAAAATTG
TGCARATAAT
CCAAATCACT
TATAAAAATA
TATTCCTCAC
GTAAAGTACG
TTAGGTAATG
AACCATTCGA
AACGCCTCAG
GATAAAGCAG
GCTGAATGAA
ATAAANATGG
GTCATTGGTG
TACGCTCAAT
TGAACTTGCG

VNIPNTQYFQ
NMVATMLTQG
LLNQAADLMV
QAVYENHPYA
AEQAKSLANH
HPTSKVRTDK
GGMERLRAGG
RLGNKNGFAN
NTALNLRIKP

AR

DEF

GATAGTATCA
ATATTTTCAA
AGCTGCCTAT
GACCATCAGG
CACCCAAGGA
AGCGTCTTGG
TTATCATTAA
TTTAATGGTC
AACGCAACAA
CCTTATCATG
TCCTTATGCA
ATCGTGATGA
GCGACACTGG
TGCCAACCAT
CGCTGGATTT
AACAGTAGTC
CACGGACAAA
AAATTTTGGC
GAGCAAAAAG
AGCAGGTGGT
CCGATGCCAT
GGCATAACCC
TTTTGCCAAT
CTTTATTTGT
CGCTTGGATA
TATCAAGCCT

TNNGVSVAFT
TDSLSEDEFV
DAVTQPAFDD
HATTGDEDSI
LTAKLPTGKS
AGRQEFSDFS
NYVVEFSTDG
IFSSNASTIHR
DEF

ATCAATTGGG

ACCAACAACG -

TGTCGATATC
TTGGCAAATC
ACTGACAGCC
CATTGATTTT
GAAGCTTGTC
GATGCTGTCA
AAATCAGCTC
TAGCTTCTGT
CACGCAACCA
GCTGCTTAAT
TGATTACAGG
CTGACCGCCA
GACAAAACCA
AAACCCARAT
GCAGGTCGTC
AGGTGGTGAT
GCTACACTTA
AATTATGTGG
TTTAGAGACG
AAGAAGAGCT
ATTTTTTCAA
TGCCGATTAT
ATGCCACGAT
GATGAATTT

PLHELPIVDI
AAKERLGIDF
KTLQRNKNQL
AKIDRDELLN
YRKNTLDLTKP
LGNEILAGGD
DKAADAILET
VIGALFVADY

TCTT

CGATAATGC TGATAAATCT AATTTGTT.

CCGCATTTTA TACCATTTTT GCAGGACGCT TGAGTAATGA

CAGCGTGCCA
GCTCAATGTT
CTTTGAGTAA
CGCACCGCAA
GCAAGCAGGT
AAGAAGAAAA
CTATTTGCAA
TGCTGTTGTG
ATCCAGCTGC
GAAARCARAG
ATTGATTATT
ACAAACCAAC
GTAGCGGATA
AGCACCTGCA
ACTCGCACCG

ATGCTTTGCC
GCTTTTAGTG
TCAATTAGCC
TCGCAACGGC
GCATTATCTG
CCGTTTGCCA
CCGCTGCCAC
AAMAGAGCCTG
GGCTACCACC
ARARAAGTCC
TTTGCAGGCT
ACCTGTTGCG
ATGCTGTACA
ACGCTTAGCT
TGCTCAGGTT

TGATAATGAG
ATGTTTCAAC
GATGAATATC
AGCACCTTTG
TACCGTCTTT
ACTTGGGCGC
AACCACCGCC
TCAAACCAAG
CCAGTCAAAA
TTTTCTAAAR
TGGCATGGCT
GCACCTGTTG
GGCAGACCCA
TGTCTGTTGA
GGTAGTGAAG

CTTGAGCATG
TGGTGAAGAT
ATGTTTCGCC
GCTTTGGCAC
TATTCGTACT
ATACTTTATT
GAGCCTGTAA
TGTTGTGACA
CACCAACTGC
ACGATTCTAC
TTTGTTAAGA
CGACAGATAC
ACACAAACAG
TGAAACGGGT
AGCTTGCAGG

72

AGATGTGTAT
GGCATCATCT
CAGATTGCTT
AGTAACGGCA
GCATTARAGA
CAATTGGCTA
GCCAGCAGGG
CGACAGCCTC
GAACCAGTTC
CCAGCATTAC
CGATTATTGG
GCATGTCAAG
AGCACCTGTG
GTGTTGCCCA
CAAGCGTTGT
TCATATCCGT
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B9 (sEQ

GCAGCTATTG
CAATGTACAT
TGGGTTTGAT
ACGGTACGCT
GGGTGCTAAA
AACTTGATAT
GCTATTGTTG
AATCAATGCA
AAATTCCCCA
AAGGCAGTGC
AGGCACACAT
TTAAAGAGTA
CAAGGTGCAA
TCGCTTCCAA
CAATTACTCA
AACTGA

901

951
1001
1051
1101
1151
1201
1251
1301
1351
1401
1451
1501
1551
1601
1651

ID NO: 9)

CTCAAGTCTT
ACCGCTACGA
GAAAGGTGTA
TTAATGCAAC
AATATTCTAC
TAATACTGCG
CTTTGGGTGA
TTAAATACCC
AGAAAATAAR
CTGAAACAAC
GAGTATAATC
TTTGGTATCA
GTTTTGATTA
AACCGTCGTA
AGTCGGTCAT

(%)

TGGCGTACAA
TGCCAGCGGC
CCAAATTCAA
CACGCCAGAA
CCGCTGATTT
GTTGCCGATA
TACGGTTGAA
AAATCATTAA
GAAATCTTGG
TTTGCGTATC
AAGATTTATC
AAAGGTGTTG
TCCAGTTGCA
TTGAGTTTGT
GCTGAAGATG

GATTTAACCA
AGAATACTTA
GCGTTGTGAT
GATGTAGCAA
TACTGTAGAA
GTATTGAAAC
GARAAATGAGA
CTTTGCTTTA
ATTTGGCTGC
ATTGGTCATA
AGAATCTCGT
CTGCTGAACG
TCAAATGCTA
ACTTTTCCAA
CACCAACACC

TTCAAAATAC
CCAGCAATTT
TCATGATCAT
AACTGGTAGA
GCAGAACCTG
AGCGCGTGTT
TGGATATTTT
GACTCAACCG
CGARARATTA
CAGACACTCA
GCTGCTGCTG
CTTGAACACT
CCGAACAAGG
GAAGGTGAAG
TETTGCACAA

B 10 (sEQ ID NO: 10)
1 MSLINKLNER ITPHVLTSIK NODGDNADKS NLLTAFYTIF AGRLSNEDVY

LEHGHHLLNV AFSDVSTGED

51
101
151
201
251
301
351
401
451
501
551

QRANALPDNE
RTAIATAAPL
LEATAATTTA
ENKEKSPFLK
VADNAVQADP
AALAQVFGVQ
TVRFNATTPE
AIVALGDTVE
KAVPETTLRI
QGASFDYPVA

ALARIKEQAG
EPVTTASAVV
TILPIIGLII
TQTGVAQAPA
DLTIONTNVH
DVAKLVEGAK
ENEMDILINA
IGHTDTQGTH
SNATEQGRFQ

ALSVPSFIRT
KEPVKPSVVT
FAGLAWLLLR
TLSLSVDETG
TATMPAAEYL
NILPADFTVE
LNTQIINFAL
EYNQDLSESR
NRRIEFVLFQ

QIASLSNQLA
QLAKEENRLP
EPVHPAAATT
ACQDKPTPVA
QALYSHRAQV
PAILGLMKGV
AEPELDINTA
DSTEIPQENK
ARAVKEYLVS
EGEAITQVGH

DEYHVSPVTA
TWAHTLLPAG
PVKTPTAQHY
APVATDTAPV
GSEELAGHIR
PNSSVVIHDH
VADSIETARV
EILDLAAEKL

KGVAAERLNT |

AEDAPTPVAQ

Nt

B 11(sEQ 1D NO: 11)
ATGGATACAA AACACATTCA GCAAAATTGG CTTCTACCTG ATGGTGTCGC
TGATGTAC T CC G C C AAAGCCTG CGTGATGCCT

1

51
101
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851
901
951
1001
1051
1101
1151
1201
1251

TACTA TTTACCGATG CTCAAAAACA AG.

TGCTATTTGT GCTAACCGCA CACGGTTATC

ATAGAGTATA CCGAAAGTCT

CCAARCTTTC
GTGCCGATAT
GGCATCAGCC
TGGTCTGTTT
GGATAGATGA
TTGGCAGATG
TCATGTCGCT
AAGATGCTGA
CTTGCCAAAT
TGCAACCGAT
CACCAAATGC
GATAATAAAA
TATCAGAGCG
GATATCATTA
ACCACACAGA
AACTCACAGC
GTTTGCTTGA
TATCACGATT
ACAAATTAAR
CTGTAGATGA
GATCAAGATA
A

AAATTTATCG
TACGCCACAA
GTTACTGTTA
GGGCTGCGTA
TATCCGTGCC
AGATCGGACT
ATTTTTGATC
TGAGCTGATT
GGTGCCAAAA
TTTTTGGTAT
CGAGGCTTTA
TCATCCAAGC
GTGGGTATGA
TCATACTGGT
CTCAAGCTTT
GTAGCAAGGG
ATTTGTAGAG
TGCAAARATGC
ACCTTGCAAT
TAAGCCTAAC
AGCCGATTTG

GCTAAATAAT
ATCAGCTCARA
ATTCTACGCA
TGTTGGGCAA
CACCGCTTCA
GAGCTTGAGC
AGGCCGAGAG
GCTTGTGTCA
GGCATTTACC
TATTGGCAAT
TGGCTAAGCA
TTAAGTAAAC
GGCAAATGAG
GTGTGAGTAT
GTGGTATTTA
GGTACGAGGC
GCGCAACTGG
CTTGAAGAAG
TGATGCAGAC
CTGAAGGCTG
CAGATTGATG
GGCGGTGCGA

73

GCTTGGTGTC
GCTGACGAAG
TGGTCGTTTG
TTGATAGCAA
GTTGTCAAAA
ATTGGGTGCT
TGATTGATCT
ATGCTACATG
GTTGCATGGC
ATAARAAAGC
AGCCTAAACA
TACATTAAGC
TGTCCGATAA
CTTGCTACTT
TGATGTGACT
ATGTCTATTT
GGTCGCTTTG
TTTTAGCATG
ATACTGTGAT
ACAAAAGCTG
TATTGTCATT
GTGTTTTGCA

TTAGTTGGTG

ACCACCATTA
ATCTARAACG
ATGGGTTTGC
ATATGGTCAA
CCCTACCGAC
GAGATTTTTG
ATTGGCCGCA
TGGATATTGG
GTTTCAAATA
CATGCCAGAA
GCCCAAGCGA
AGTGATCGGA
AGCTCGCCAA
TGGCGGCACA
GAATTGTCAG
GGGTAATAGA
ATGGTATCTC
GATATTAATC
TTTGGTGGAT
ATTTGGCCAC
AAGCCTTTGA
TTGGGACACC
ATGAGTACTA
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ETSU
ETSU
ETSU
M-12

ETSU
ETSU
ETSU
M-12

ETSU
ETSU
ETSU
M-12

ETSU
ETSU
ETSU
M-12

B 12 (sEQ ID NO: 12)

51
101
151
201
251
301
351
401

1 MDTKHIQONW LLPDGVADVI, FTDAOKOESL RDALLFVLTA HGYRLVSPPL
MGLRADITPQ ILRIDSKYGQ

IEYTESLLNN ADEDLKRQTF KFIDQLNGRL
GISRYCYVGQ VVKTLPTGLF GLRTPLQLGA
LADEIGLGRE MLHVDIGHVA IFDRLCQLHG
LAKWCQNIGN SLNSPSDATD FLVLAKHTLS
DNKIIQAANE LATLAAHIRA VGMSVSIDVT
TTQTQALVRG GRFDGISTHS VARGATGFSM

EIFGIDDIRA ELELIDLLAA
VSNKDADELI GIYHKKAMPE
SDRTPNAEAL LSKLSDKARQ
ELSGYHYHTG VVFNVYLGNR
DINRLLEFVE LEEDTVILVD
KPLTVDDKPN QIDGVLHWDT

YHDLONADAD TKADLATQIK TLQSEGCIVI
DQDKPIWAVR LVGDEY*

B 13 (sEQ 1D NO: 13)

1
51
101
151
201
251
301
351
401
451
501
551
601

ATGAATAATT

T C

GTGTATCA GCTAC
CCATTG C

T

TCACC CAAATATATA

:TGACGG

TACTTGGTTT GATCGTGATG ATCATTGGCA TTTITTGGCTG GCTACTTGCG
ATTTTACCAA CCATTCAAAA GCTTAATGCA GCCCAAAGTC AAGAATCTGC

CTTAATTGAT
ATCTAAGCCA
AATGCTCTGC
TACCAAAGCA
CAGGTCGTGA
ACAGGGGATT
TAACCATTTG
ATCAGCTGAT
CCAAAACCAG

GAATTTGCCA
TCAGGTCATA
CACGCACAGC
CAAGCGGTTA
ACAGGATTAT
ATCATGCTTT
CTGACAGTGC
GATGATTGCT
TTGCTCAGCA

CTAAKTATCA
CAAARAAATA
ACCGATGAGC
ATGTGCAGGT
TATACCGAAC
GGGTCGATGG
ATGATTTTGA
CAGATGARRA
GGTGCCTGAT

TAAAGCCCAG CAGTTTGACC
CACAACTTGA AAATCAGCTC
GAGATTATCG GAATGATAAA
GGTGAGTGCA TCAGTTCAAG
GCCCTATCGC AGTGAGTGCG
TTACTTGAGT TGTCAGAGGC
TCTGAAGGCT GGTTTGARACC
CTTATCAAGC AAACARACGC
GTTCAATGA

B 14 (sEQ 1D NO: 14)

1 MNNFVYOLOS FWYELNQVNR HTIAQSPKYI OLTVILGLIVM ITGIFGWLLA

51 ILPTIOKLNA AQSQESALID EFATKYHKAQ QFDHLSHQVI QKNTQLENQL
101 NALPRTAPMS EIIGMINTKA QAVNVQVVSA SVQAGREQDY YTERPIAVSA
151 TGDYHALGRW LLELSEANHL LTVHDFDLKA GLNHQLMMIA QMKTYQANKR

201 PKPVAQQVPD VQ*

c-2
658
T-25

e

51
51
51
51

101
101
101
101

151
151
151
151

GAGCTTAAACTTGCTGATGATAGTATTATTGATAGTATCAATCAATTGGG
GAGCTTAAACTTGCTGATGATAGTATTATTGATAGTATCAATCAATTGGG
GAGCTTAAACTTGCTGATGATAGTATTATTGATAGTATCAATCAATTGGG
GAGCTTAAACTTGCTGATGATAGTATTATTGATAGTATCAATCAATTGGG

LA R E S EE S R R e R R R R R R R R AR E A SRR EZE R RS2 ERE R RE R R ERRY

TGAGCTGACCGTCAATATTCCAAATACACAATATTTTCARACCAACAACG
TGAGCTGACCGTCAATATTCCAAATACACAATATTTTCAAACCAACAACG
TGAGCTGACCGTCAATATTCCAAATACACAATATTTTCAAACCAACAACG
TGAGCTGACCGTCAATATTCCAAATACACAATATTTTCAAACCAACAACG

LA AR SRR SRR R R R R RS RN ERREEEEREE RS TR R F R R ERI Iy

GTGTGAGCGTTGCTTTTACGCCATTACATGAGCTGCCTATTGTCGATATC
GTGTGAGCGTTGCTTTTACGCCATTACATGAGCTGCCTATTGTCGATATC
GTGTGAGCGTTGCTTTTACGCCATTACATGAGCTGCCTATTGTCGATATC
GTGTGAGCGTTGCTTTTACGCCATTACATGAGCTGCCTATTGTCGATATC

LA ARG A AR SR R d X R R S SR RS XA XSS SRR FERT F LR PP

AGCTTGTATTTTAATGCAGGGTCAGCGTATGACCATCAGGTTGGCAAATC
AGCTTGTATTTTAATGCAGGGTCAGCGTATGACCATCAGGTTGGCAAATC
AGCTTGTATTTTAATGCAGGGTCAGCGTATGACCATCAGGTTGGCAAATC
AGCTTGTATTTTAATGCAGGGTCAGCGTATGACCATCAGGTTGGCAAATC

EHARA AN KA AR IR AN R AN AR AR AR AR R AR NN R AR I A AR R ARk kN

74

50
50
50
50

100
100
100
100

150
150
150
150

200
200
200
200
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ETSU C-2 201 AGGCACGGCTAACATGGTTGCAACCATGCTCACCCAAGGAACTGACAGLCC 250
ETSU 658 201 AGGCACGGCTAACATGGTTGCAACCATGCTCACCCAAGGAACTGACAGCC 250
ETSU T-25 201 AGGCACGGCTAACATGGTTGCAACCATGCTCACCCAAGGAALCTGACAGCC 250
M-12 201 AGGCACGGCTAACATGGTTGCAACCATGCTCACCCAAGGAACTGACAGCC 250
I EZE R R AR ZEERET A EEREEEEEE RERE S LR R R AR R R XR RN N ERE"
ETSU C-2 251 TTTCTGAAGATGAGTTTGTTGCTGCCAAAGAGCGTCTTGGCATTGATTTT 300
ETSU 658 251 TTTCTGAAGATGAGTTTGTTGCTGCCAAAGAGCGTCTTGGCATTGATTTT 300
ETSU T-25 251 TTTCTGAAGATGAGTTTGTTGCTGCCAAAGAGCGTCTTGGCATTGATTTT 300
M-12 251 TTTCTGARAGATGAGTTTGTTGCTGCCAAAGAGCGTCTTGGCATTGATTTT 300
A AR A N AT A AN TN A AR ETA AT AR ANRAAARANNR A AT A kA ok k&
ETSU (-2 301 ACCAGTACAGCAAATAAGGATAACTTAACTTTATCATTAAGAAGCTTGTC 350
ETSU 658 301 ACCAGTACAGCAAATAAGGATAACTTAACTTTATCATTAAGAAGCTTGTC 350
ETSU T-25 301 ACCAGTACAGCAAATAAGGATAACTTAACTTTATCATTAAGAAGCTTGTC 350
M-12 301 ACCAGTACAGCAAATAAGGATAACTTAACTTTATCATTAAGAAGCTTGTC 1350
IR R RS AR AL R R AR RS RRRRRRRR R R R RS RR R R XY
ETSU C-2 351.TGATCAATCATTATTAAATCAAGCCGCCGATTTAATGGTCGATGCTGTCA 400
ETSU 658 351 TGATCAATCATTATTAAATCAAGCCGCCGATTTAATGGTCGATGCTGTCA 400
ETSU T-25 351 TGATCAATCATTATTAAATCAAGCCGCCGATTTAATGGTCGATGCTGTCA 400
M-12 351 TGATCAATCATTATTAAATCAAGCCGCCGATTTAATGGTCGATGCTGTCA 400
twk*t*t**_*'ﬁ'Q**ilﬁ****t*i*i*iﬁ*'ﬁ**it*tt*ti**i*t*t
ETSU C-2 401 CTCAACCTGCTTTTGATGATAAGACTCTACAACGCAACAAAAATCAGCTC 450
ETSU 658 401 CTCAACCTGCTTTTGATGATAAGACTCTACAACGCAACAAAAATCAGCTC 450
ETSU T-25 401 CTCAACCTGCTTTTGATGATARGACTCTACAACGCAACAAAAATCAGCTC 450
M-12 401 CTCAACCTGCTTTTGATGATAAGACTCTACAACGCAACAAAAATCAGCTC 450
*ﬁ****tt*t****ti*******f****t*t****t*****ﬁ********
ETSU C-2 451 ATCACCAGTTTAAAACAAAAAAAGCAAAACCCTTATCATGTAGCTTCTGT 500
ETSU 658 4451 ATCACCAGTTTAAAACAAAARAAGCAAAACCCTTATCATGTAGCTTCTGT 500
ETSU T-25 451 ATCACCAGTTTAAAACAAAAAAAGCAAAACCCTTATCATGTAGCTTCTGT 500
M-12 451 ATCACCAGTTTAAAACAAAAAAAGCAAAACCCTTATCATGTAGCTTCTGT 500
L 22 R 2SS e R S R R e R R R e R R R R R R R R R S R R AR R R RS
ETSU C-2 501 TGCTTATCATCAAGCCGTATATGAAAATCATCCTTATGCACACGCAACCA 550
ETSU 658 501 TGCTTATCATCAAGCCGTATATGAAAATCATCCTTATGCACACGCAACCA 550
ETSU T-25 501 TGCTTATCATCAAGCCGTATATGAAAATCATCCTTATGCACACGCAACCA 550
M-12 501 TGCTTATCATCAAGCCGTATATGAAAATCATCCTTATGCACACGCAACCA 550
LR A R R R S E R R A E R RS R R R A S EEE R 222X R R R R R R R R PR R R LR L 3
ETSU C-2 551 CAGGCGATGAAGATAGTATTGCCAAAATTGATCGTGATGAGCTGCTTAAT 600
ETSU 658 551 CAGGCGATGAAGATAGTATTGCCAAAATTGATCGTGATGAGCTGCTTAAT 600
ETSU T-25 551 CAGGCGATGAAGATAGTATTGCCAAAATTGATCGTGATGAGCTGCTTAAT 600
M-12 551 CAGGCGATGAAGATAGTATTGCCAAAATTGATCGTGATGAGCTGCTTAAT 600
KA AR B EA A AR AL RN AT AN EARAAA AR RE AR TN A AR RN R AR RN AN
ETSU C~2 601 TTTTGGCATACTTTTATTAATGCAAATAATGCGACACTGGTGATTACAGG 650
. ETSU 658 601 TTTTGGCATACTTTTATTAATGCAAATAATGCGACACTGGTGATTACAGE 650
ETSU T-25 601 TTTTGGCATACTTTTATTAATGCAAATAATGCGACACTGGTGATTACAGG 650
M-12 601 TTTTGGCATACTTTTATTAATGCAAATAATGCGACACTGGTGATTACAGG 650
(AR SRR AS SRR RS R R RS RS RS R R R R I R R P E R R R R R Y 2
ETSU C-2 651 TGATATGACCGCCGAGCAAGCCAAATCACTTGCCAACCATCTGACCGCCA 700
ETSU 658 651 TGAIATGACCGCCGAGCAAGCCAAATCACTTGCCAACCATCTGACCGCCA 700
ETSU T-25 6§51 TGATATGACCGCCGAGCAAGCCAAATCACTTGCCAACCATCTGACCGCCA 700
M-12 651 TGATATGACCGCCGAGCAAGCCAAATCACTTGCCAACCATCTGACCGCCA 700
tﬁti*tit*itiiiﬁti’tit*ﬂ**iittii*tititit'i*ﬁ*iii*ti*
ETSU C-2 701 AATTACCGACAGGCAAGTCGTATAAAAATACGCTGGATTTGACAAAACCA 750
ETSU 658 701 AATTACCGACAGGCAAGTCGTATAAAAATACGCTGGATTTGACAAAACCA - 750
ETSU. T-25 701 AATTACCGACAGGCAAGTCTTATAAAAATACGCTGGATTTGACAAAACCA 750
M-12 701 AATTACCGACAGGCAAGTCGTATAAAAATACGCTGGATTTGACAAAACCA 750

(A A AR RS RS R RS BE RS R S R IR R R R RN E R SRR

75



02811689. 5 L L T/8T

B15 (&)

ETSU C-2 751 GTTAAGGCTCGTCATATCCATATTCCTCACAACAGTAGTCAAACCCAAAT 8OO
ETSU 658 751 GTTAAGGCTCGCCATATCCATATTCCTCACAACAGTAGTCAAACCCAAAT 800
ETSU T-25 751 GTTAAGGCTCGCCATATCCATATTCCTCACAACAGTAGTCAAACCCAAAT 800
M-12 751 GTTAAGGCTCGCCATATCCATATTCCTCACAACAGTAGTCAAACCCARAT 800

LA R EE RS RS L e R R R X R R R R A RS A AR R R XN 2R

ETSU C-2 801 CATCATCGGTCATCCCACCAGTAAAGTACGCACGGACARAGCAGGTCGTC 850
ETSU 658 801 CATCATCGGTCACCCCACCAGTAAAGTACGCACGGACAAAGCAGGTCGTC 850
ETSU T-25 801 CATCATCGGTCACCCCACCAGTAAAGTACGCACGGACAAAGCAGGTCGTC 850
M~12 B0l CATCATCGGTCACCCCACCAGTAAAGTACGCACGGACAAAGCAGGTCGTC 850

KA RAAARRRE A RAN KA TR RA AR AR N RN TR AR R AT A A AR AN N AN AR dR

ETSU C~-2 851 AAGAGTTCAGCGATTTTTCATTAGGTAATGAAATTTTGGCAGGTGGTGAT 900
ETSU 658 851 AAGAGTTCAGCGATTTTTCATTAGGTAATGAAATTTTGGCAGGTGGTGAT 900
ETSU T-25 851 AAGAGTTCAGCGATTTTTCATTAGGTAATGAAATTTTGGCAGGTGGTGAT 900
M-12 851 AAGAGTTCAGCGATTTTTCATTAGGTAATGAAATTTTGGCAGGTGGTGAT 900

i*iikﬁ*i******t**.*i**‘**t*t**t***ii*******t****ii

ETSU C-2 9501 TTTAATGCCAGATTGATGAAAACCATTCGAGAGCABRAAAGGCTACACTTA 950
ETSU 658 901 TTTAATGCCAGATTGATGAAAACCATTCGAGAGCAAAAARGGCTACACTTA 950
ETSU T-25 901 TTTAATGCCAGATTGATGAAAACCATTCGAGAGCAAAAAGGCTACACTTA 950
M-12 901 TTTAATGCCAGATTGATGAAAACCATTCGAGAGCAAAAAGGCTACACTTA 950

(22 R E R 22 A R XX RS SR E R SRR R R SRR AR R R R ETER 2]

ETSU C-2 951 TGGCATTTATGGCGGTATGGAACGCCTCAGAGCAGGTGGTAATTATGTGG 1000
ETSU 658 '951 TGGCATTTATGGCGGTATGGAACGCCTCAGAGCAGGTGGTAATTATGTGG 1000
ETSU T-25 951 TGGCATTTATGGCGGTATGGAACGCCTCAGAGCAGGTGGTAATTATGTGG 1000
M-12 951 TGGCATTTATGGCGGTATGGAACGCCTCAGAGCAGGTGGTAATTATGTGG 1000

*k’w*i*ﬁt*****t*i*******‘**ﬁ*tt**iiﬂ*.t****!t*i*f*

ETSU C-2 1001 TTGAATTTTCAACCGATGGCGATAAAGCAGCCGATGCCATTTTAGAGACG 1050
ETSU 658 1001 TTGAATTTTCAACCGATGGCGATAAAGCAGCCGATGCCATTTTAGAGACG 1050
ETSU T-25 1001 TTGAATTTTCAACCGATGGCGATAAAGCAGCCGATGCCATTTTAGAGACG 1050
M-12 1001 TTGAATTTTCAACCGATGGCGATARAGCAGCCGATGCCATTTTAGAGACG 1050

LSRR A R R R R R R AR R AR S R AR AR RS R SRR R R R EE

ETSU C-2 1051 CTACACATCATTAATGAGTCGCTGAATGAAGGCATAACCCAAGAAGAGCT 1100
ETSU 658 1051 CTACACATCATTAATGAGTCGCTGAATGAAGGCATAACCCAAGAAGAGCT 1100
ETSU T-25 1051 CTACACATCATTAATGAGTCGCTGAATGAAGGCATAACCCAAGAAGAGCT 1100
M-12 1051 CTACACATCATTAATGAGTCGCTGAATGAAGGCATAACCCAAGAAGAGCT 1100

LA E R S A R R R R R A R R R R S RS R R R R R TR R R L R R e

ETSU C-2 1101 TGAGTTGGTGCGTTTGGGCAATAAARATGGTTTTGCCAATATTTTTTCAA 1150
ETSU 658 1101 TGAATTGGTGCGTTTGGGTAATAAAAATGGTTTTGCCAATATTTTTTCAA 1150
ETSU T-25 1101 TGAGTTGGTGCGTTTGGGCAATAAAAATGGTTTTGCCAATATTTTTTCAR 1150
M-12 1101 TGAATTGGTGCGTTTGGGTAATAAAAATGGTTTTGCCAATATTTTTTCAA 1150

Tk AREAAAAR KRN T AN AR AT AR AR A RN ENE AT ARk h Rk ddddd

ETSU C-2 1151 GCAATGCCAGTATTCATCGTGTCATTGGTGCTTTATTIGTTGCCGATTAT 1200
ETSU 658 1151 GCAATGCCAGTATTCATCGTGTCATTGGTGCTTTATTIGTTGCCGATTAT 1200
ETSU T-25 1151 GCAATGCCAGTATTCATCGTGTCATTIGGTGCTTTATTTGTTGCCGATTAT 1200
M-12 1151 GCAATGCCAGTATTCATCGTGTCATTGGTGCTTTATTTGTTGCCGATTAT 1200

LA AR S AR R A RS RIS ER SRS AR E RS R AL EEE R EEEE B E IR FIPG S

ETSU C-2 1201 CCAAAAGATCATCTTAACCATACGCTCAATCGCTTGGATAATGCCACGAT 1250
- ETSU 658 1201 CCAAAAGATCATCTTAACCATACGCTCAATCGCTTGGATAATGCCACGAT 1250
ETSU T-25 1201 CCARAAGATCATCTTAACCATACGCTCAATCGCTTGGATAATGCCACGAT 1250
M-12 1201 CCAAAAGACCATCTTAACCATACGCTCAATCGCTTGGATAATGCCACGAT 1250

KERRT A AT AR AR R AR AR RN R AR R AR AN AN AR AR T AR AN R A A AN ARk

ETSU C-2 1251 AAATAGTGTTAATACCGCACTGAACTTGCGTATCAAGCCTGATGAATTT 1299
ETSU 658 1251 AAATAGTGTTAATACCGCACTGAACTTGCGTATCAAGCCTGATGAATTT 1299
ETSU T-25 1251 AAATAGTGTTAATACCGCACTGAACTTGCGTATCAAGCCTGATGAATTT 1299
M-12 1251 AAATAGTGTTAATACCGCACTGAACTTGCGTATCAAGCCTGATGAATTT 1299

IR A SRR R SRR E RS R R R R R A R R RS R R T RE R R TR R I g g

76
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ELKLADDSIIDSINQLGELTVNIPNTQYFQTNNGVSVAFTPLHELPIVDI S50

ETSU C-2 1

ETSU 658 1 ELKLADDSIIDSINQLGELTVNIPNTQYFQTNNGVSVAFTPLHELPIVDI 50
ETSU T-25 1 ELKLADDSIIDSINQLGELTVNIPNTQYFQTNNGVSVAFTPLHELPIVDI S50
M~12 1 ‘ELKLADDSIIDSINQLGELTVNIPNTQYFQTNNGVSVAFTPLHELPIVDI 50

IR EE RS R R E RS E RS R R R AR RS R SRR RS RS R R R AR R AR R R R ERERE]

ETSU C-2 51 SLYFNAGSAYDHQVGKSGTANMVATMLTQGTDSLSEDEFVAAKERLGIDF 100
ETSU 658 51 SLYFNAGSAYDHQVGKSGTANMVATMLTQGTDSLSEDEFVAAKERLGIDF 100
ETSU T-25 51 SLYFNAGSAYDHQVGKSGTANMVATMLTQGTDSLSEDEFVAAKERLGIDF 100
M-12 51 SLYFNAGSAYDHQVGKSGTANMVATMLTQGTDSLSEDEFVAAKERLGIDF 1060

Fh A R RA AR R AR ISR A RAA AR AN AT RNRT A AN kbR kxR

ETSU C-2 101 TSTANKDNLTLSLRSLSDQSLLNQAADLMVDAVTQPAFDDKTLQRNKNQL 150
ETSU 658 101 TSTANKDNLTLSLRSLSDQSLLNQAADLMVDAVTQPAFDDKTLQRNKNQL 150.
ETSU T-25 101 TSTANKDNLTLSLRSLSDQSLLNQAADLMVDAVTQPAFDDKTLQRNKNQL 150
M-12 101 TSTANKDNLTLSLRSLSDQSLLNQAADLMVDAVTQPAFDDKTLQRNKNQL 150

IR SRR SR SRR SRR RS iR R R Rl Rl R R R s XE RS RER R 22X

ETSU C-2 151 ITSLKQKKQONPYHVASVAYHQAVYENHPYAHATTGDEDSIAKIDRDELLN 200
ETSU 658 151 ITSLKQKKQNPYHVASVAYHQAVYENHPYAHATTGDEDSIAKIDRDELLN 200
ETSU T-25 151 ITSLKQKKQNPYHVASVAYHQAVYENHPYAHATTGDEDSIAKIDRDELLN 200
M-12 151 ITSLKQKKQONPYHVASVAYHQAVYENHPYAHATTGDEDSIAKIDRDELLN 200

AR ER TR T NN AR AARR TR AT R AR A AR AAN TR R AR A Atk ok kh ke hk

ETSU C-2 20! FWHTFINANNATLVITGDMTAEQAKSLANHLTAKLPTGKSYKNTLDLTKP 250
ETSU 658 201 FWHTFINANNATLVITGDMTAEQAKSLANHLTAKLPTGKSYKNTLDLTKP 250
ETSU T-25 201 FWHTFINANNATLVITGDMTAEQAKSLANHLTAKLPTGKSYKNTLDLTKP 250
M-12 201 FWHTFINANNATLVITGDMTAEQAKSLANHLTAKLPTGKSYKNTLDLTKP 250

AR R R A RN RTTAR AR AR RARC AR TRR AR RPN A A kT AR NN AR h &

ETSU C-2 251 VKARHIHIPHNSSQTQIIIGHPTSKVRTDKAGRQEFSDFSLGNEILAGGD 300
ETSU 658 251 VKARHIHIPHNSSQTQIIIGHPTSKVRTDKAGRQEFSDFSLGNEILAGGD 300
ETSU T-~25 251 VKARHIHIPHNSSQTQIIIGHPTSKVRTDKAGRQEFSDFSLGNEILAGGD 300
M-12 251 VKARHIHIPHNSSQTQIIIGHPTSKVRTDKAGRQEFSDFSLGNEILAGGD 300

iit**tﬁﬁﬁ*****t**ikiiiit**tii***f*’t********t**fii

ETSU C-2 301 FNARLMKTIREQKGYTYGIYGGMERLRAGGNYVVEFSTDGDKAADAILET 350
ETSU 658 301 FNARLMKTIREQKGYTYGIYGGMERLRAGGNYVVEFSTDGDKAADAILET 350
ETSU T-25 301 FNARLMKTIREQKGYTYGIYGGMERLRAGGNYVVEFSTDGDKAADAILET 350
M-12 301 FNARLMKTIREQKGYTYGIYGGMERLRAGGNYVVEFSTDGDKAADAILET 350

LA RS AR SRR RS RS SRS R R R R R R A R R R AR R R E R RS SN LR R R

ETSU C-2 351 LHIINESLNEGITQEELELVRLGNKNGFANIFSSNASIHRVIGALFVADY 400
ETSU 658 351 LHIINESLNEGITQEELELVRLGNKNGFANIFSSNASIHRVIGALFVADY 400
ETSU T-25 351 LHIINESLNEGITQEELELVRLGNKNGFANIFSSNASIHRVIGALFVADY 400
M-12 351 LHIINESLNEGITQEELELVRLGNKNGFANIFSSNASIHRVIGALFVADY 400

IR AR AR RS RRRRRERRR R RS Rl R R R s R R R R R R R SN EY

ETSU C-2 401 PKDHLNHTLNRLDNATINSVNTALNLRIKPDEF 433
ETSU 658 401 PKDHLNHTLNRLDNATINSVNTALNLRIKPDEF 433
ETSU T-25 401 PKDHLNHTLNRLDNATINSVNTALNLRIKPDEF 433
M-12 401 PKDHLNHTLNRLDNATINSVNTALNLRIKPDEF 433

LB B SS SRR ER SRS 2SR R RS
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BE)Z /o %3; ACAATATTTT CRAACCAACA ACGGTGTGAG CGTTOCTTIT ACGCCATTAC

TCETA
ACGOTGGA TTTGACAMAR CCAGTTAMGG CTCGTCATAT CORTATTCCT
;2; E:.CMCMTH GTCAMACCCA AATCATCATC GGTCATCCCA CCAGTAARGT
951 ACGCACGGAC AMRGCAGGTC GTCAAGAGTT CAGCGATTTT TCATTAGGTR
1001 ATGAAATTTT GGCAGGTGET GATTTTAATG CCAGATTGAT GMCC&TE
1051 COAGAGCARA AAGGCTACAC TTATGGCATT TATGGCGETA TGGARCGCCT
1101 CAGAGCAGGT GGTAATTATG TEETTGAATT TTCAACCGAT GOCCATARMG

51 AATCGCTTGG ATARATGCCAC GATRRATAGT GTTAATACCG CACTGAANCTT
}iﬂl GOGTATCAAG CCTGATGAAT TTATCATCAT CACCGTGGGT AAMACTARGC
1451 CRAATTTGEA CAMATAA
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