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1) %74 9kD LoKRH B S LEBFHE O HEBAF R GBBATE
EOWEBERMERBEHITEEBAT G—HS, TREBRATRFZE
£ —¥H 54 SEQ ID NO:5 #EH LS, HATFE LB EHEGRAR
HEBAT AR ZY) 85% 4Kk 90%, FARiL 95%F) R,

2) %A 14kD BB S4B BFHE G QHBRA S R EEFTE
B ) S B B B BT SRMRF 5U 0 — e, FTRAEUA 5 AT
— 4554 SEQ ID NO:3 AW ESBABNLEZERHEGAR
AEBF T B £ 85% 4Kk 90%, FEAIE 95%F R,

3) %5 28kD L5 B H S LB EFHE G GHEBRE 7| AR A TE
B RBEBRMEE BQITEBEA TG —IS, TRBRA T XL
f—#4H 54 SEQ ID NO:1 #EHESBATFBNLEHEFHEaRR
B AT EH ) 85%,4Kik 90%, EARL 95%F) Rk,

4) % 4TKD LA BAE LM EHEG GHBF T RGATE
B 6 RS B TR S W — A, TR 5 K AT
£ —3 454 SEQ ID NO:7 BRAN LB G LEHEFREGER
BRI LA Z Y 85%, ik 90%, FEALiL 95%F Rkt

5) HALSHRHENERIHEONEBRAFIRABHEESR
B S BB B B TR B T — %, FTRBEBRA 5 AT A —
#4554 SEQ ID NO:9 #HR W LS BAB S LHEH T a XEOH
B 5| LA £ 85%, K1k 90%, FEAE 95%F R,

6) AL > BHBNLEHEREQHNHEBRAFIRNGAIEESA
WS BB BT REBA I —RY, FTRBBAFIRATEL—
#4540 SEQ ID NO:11 ¥R L4 BATH S| & B A & 6 A B &
B 5 LA £ 85%, 483k 90%, EAHL 95%F R,

7 BAALLSBAENLEHEEIFEONERAIIRGAEAERA
8 S R B B PR 5 8 — 8, FTRBBF S R AR —
#4554 SEQ ID NO:13 #:£ 64 & 5 BATH S| £ B A & & A B 94
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BAF| LA £ 85%,4hik 90%, FEARik 95%F) B .

8) HALSBHEINLBEREONHBRFINAGETEELE
B RERMR B ITEBBAF H—HRE, MEBBAFIRPTRAL—
#4540 SEQ ID NO:15 HiE ¢ L5 B H LR B Ea X B 694
BRA5| LA E ) 85%, ik 90%, ERiL 95%F) KL,

9) HALSBHEBENLBEFHZTONBBFI RSB EER
BB RMR B TR P 6 —R 4, TEABBRA TR PTE L —
#4540 SEQ ID NO:17 #E & L5 R H | B B H & a X BH 6
B 5 LA 2 85% 4k 90%, EARIL 95%F RH.

10) %2 A 5.60-6.15 4 pI # 60kD L5 BATH S| LB EH K G
HEBRAFIRBBITAZTANRERERBGITEABEBRAF 64—
.

11) %A LA 4.20-4.75 & pl # 33kD 5 BA G I & B A &G
BB R GBAT AR RERER BRI EBBA T 6 —3
2

12) 848 RERFE R 1-11 HAEBA 5] 4 DNA H K.

13) AR ER A £ R 1-11 69 BF 7 AARE A A LK 12 9 DNA
KEHELEDNA ST, A B THERT.

14) 84 REAFE R 1-11 HHEERF 7] REARFZK 12 4 DNA
B BEBAREARFER 13 69 4 DNA 5 FHF ETHRK.

15) A HRER A Z R 1-11 HHBA 7] AR\BRFIER 12 49 DNA
FHE. RERFELR 13 89 F4H DNA 5 FIABRERAER 4 8GFE
BB WL,

16)9kD LB A B S L B ER T IMETGHLERKEN K,
AREEFHRAZORALERER BS54 SEQ ID NO:6 £ #)&
EBBEFIEAEY 90%, ik 92%, ELiL 94%69 5 7| F R,

17)14kD BB HHNLEBREFHEARMRAETOHLERRA
B, AR ELATFHAZARZLLBERM S KL SEQID NO:4 #iEH
SABREFEHAEY 90%, Hik 92%, FHik 94%HF 5| B F i,
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18)28kD LB H B LB ER ZOXREAEONGRLAERMA
B, AREAETFHRAZORL LR RMEL BS54 SEQ ID NO:2 #ik
REBFFNEAZY 90%, Hik 92%, FHik 94%4 55| B R M.

19)47kD LS9 BH BN LB IR EFOXTAZTANLERMA
B, A EETHREGRLLZRMEA B4 SEQID NO:8 #i )
RABAEFEA LY 90%, Hik 92%, EAKL 94%69 /55| B Btk

2005 0 BHENLEBEERHEORMEAZONLRARMER K, 14
AELETFHEAZARLLERMR KE4 SEQ ID NO:10 #if &) F AR
BHEAEY 90%, ik 92%, EKik 94%H A 51 F R,

QLS BHAENLEEEHEORTREONG LR RMR K, L4
METFHAEARE LA RER K54 SEQ ID NO:12 #:& 69 R A B
B EAEY 90%, £ik 92%, FALik 94%% A 5| B # .

W)L SBHBELEBEEHEARETONLERMER K, 45
HMEFHEZEARELEBRMEL K54 SEQ ID NO:14 #iE 6§ R A B
BRI EHEY 90%, %Kik 92%, EKiL 94%8F 7| B Rk,

VLS BMHENLEBEEHEARFREANSRARMRE, L5
HEFHREORELERMEA K4 SEQ ID NO:16 #i& ¢ KA B
BRI EHEY 90%, Hik 92%, FEARik 94%4 A 71 F Ak,

W E BB NLEBETHEARNETONRARER K, it
HEFHABEORELERML K54 SEQ ID NO:18 #i ¢ R B
B EAEY 90%, ik 92%, FARE 94%49 5 7| R Rk,

25) A 5.60-6.15 & pI # 60kD & 5-HATH &) L4 M & G R AT
REONIERMR K,

26) LA 4.20-4.75 & pl % 33kD L 45-HATH B LB M & G AT
REOHREFMER K,

ANRERAZR 16-26 LS BA G LERERFEGRTEES
BEBABRMAE, IREETHEAZOILERER BORERFR
K 1-11 B 5| S A,

2RI B K 16-26 W S BH B ISR EHEO L LAR

4
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MR B RARERF)ZR 1-11 HEBRFF A TFHEE.

20 REARAZR 1-11 HHBRFF) . REFERFEK 12 4 DNA A
B, RI\EAAIEZRK 13 89 FL DNA 9 F. REKANERK 4 89FE4
FAR, ARERF)ZR 15 9B L @RIARBERF)E R 16-26 W EE XL
ZARERBEHNEGET R LGB BN LR ELRGR Y T A
A .

30 MESBATH LB BAHREGRY, AR ELETHERY
QAE Y —FRBEAAER 16-26 ¥ LS BATE S| L BHZ G R
REOHEBRBRERBEREHTHELIHRAK,

SN AESBAEHNLEHEARRORY, A ELTHERY
CARERF)ZR 1-11 GHEBAFF . BRERFAIELK 12 6 DNA F K.
BRIERF|ER 13 9 ELH DNA £ F. BRERFHEZR 14 §FFAEAK
RAREAF)ZR 15 98 Lamfe b m TR HRKR,

3NN R E ;BTSN LB RAREGRY, L EETHRARRY
EAFRERFAZR 16-26 W EORITERGHLER MR RGAK
Fodh TS HAK,

3NRBEARF)E R 30-32 9B H, HRAEAETAERE G CS4EMN.

3HRERF) R 30-33 49R Y, HRAEATHAR Y ALF AT
FH A FREIBEDGFIIGRR . WATRRR YRR RGB AL
HR G EERE &,

ISREFERA|ER 34 698 Y, HBELE TR FHAGRER
ALl TH: FASFE. FRELEERE. 3D RBRARE.
FEMEFBE. ONBERE. ROCHERKE. FHRESRRE.
FRERKERXEZE. O RE. #HREMN MITT RE. Neospora
caninum. 2E EHHRY . AHLBKRE. L RKE. XWiTH. B
HEE ATHRKERE. HRBRATEEAFIARE,

36)AREAR A 2K 30-35 R G K H & F %, Tk a#EFRE
BF| R 1-11 G ERAF T RERF)ER 12 49 DNA H K. RERA
£K 13 49 &4 DNA 9F. BRERAIZR 14 GF T4, RER
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FlEK 15 98 L@, RJ[BFAER 16-26 69 F G X IARERAEKR
16-26 #9%& @ 4k b BT HAKRA .

INH R A E, aFSENARR T EARERFZER 1-11 H4
BRAFIRLT . BRERAER 16-26 HEOGRELERMHA K, &
5RE A E R 16-26 89K G B A 4 Fik,
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HEBLSBHERRGLTH R Y

RE R R %A Y S A E 84 BF (Mycobacterium avium
subspecies paratuberculosis)® & ¢ B 5 5], XA B A 5| 6§ — 3¢
2, CHRABXFFAHLERMRE, GSXBBFHRE—HE
# DNA H . €4 DNA 4T, FEUBAFRLIER. KLAALY
BEMFINRAH LSBT ENEREHEORL LA RMHRSL.
s, REARFROSBEIFNBERA AL —HS . LeAFHBAFFI R
L—H2HDNA FKR. €L DNA ST, FELBAPELIER. &
ARALBERUFS LI EORLLARERSOAENGEE.
fE, AEPFTERBOARGHRFHEGEAFTHARE. RME, XX
AR RS BA AT T o8B Qe AE, Ml
ALATBHEEXHREG T EH, BREALXATROLINEE. &
B XN G QR GIT BTN £,

SHBABENMERELRKAEARENK HEOHEFI TR
AR HARBRAR. ¥, L9BUATH & 44 BF R & 4K Johne’s
EARFBSR, JIRRERGHWAARGREAFMER, B AT
RS NERFHILERERERZLHRGEHME. £ HRARKIL
Bleg BB (£ 21-70%Z 0 ) AR, ERH, FHHFFHRAZX
% GBP207/45 4, E£ B, HHEHFHRERLKRY 151047, (Harris,
N. B.#= Barletta, R. G. , Clinical Microbiology Reviews 14:489-512
(2001) ).

BRTESR 2D ARKREZI, RRLESBATEHALED
#F & Crohn's 7 45 & B , Crohn's & & —F Aty ded4¢ MR M ERE X
B, REYARBDMALS, BLTARAEANT ZETHG T M
i AT A B) K 3K, (P. Quirke, Gut 2001,49 : 755-760 (2001) )

("Possible links between Crohn's disease and Paratuberculosis",
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European Commission, D-G Health and Consumer Protection, Report
of the Scientific Committee on Animal Health and Animal Welfare,
2000 % 3 A 21 B). Crohn's ##) R FIMZ — L E A TEELH
¥, IRARRAL—BRR, —LRFAL, IIRBEXGLRE,

& KK Fitoh 445 F AL E IS & 5 BATH 81 4 4% B A 64 bR &
HE A& B IREE I A Crohn's RE T 694 Al LLAHRALT| R X F A2t
ABB ARG He£E, Sung, N. # Collins, M. T. in Appl.
Environm. Microbiol. 64: 999-1005 (1998)E. 2 #i& 7T XN R W&
S K.

2t P B A ARG A 51 R T KR A 4l el R 8 45 A 64 A S BT
FhRESHEHFATE,

EoBRHBOE—RESBHAE, TAFTAEZANZH, H5HAT
HETH, L9BHEEREMHPL;RAB LR BN, LHRAT
LR ZoAEORIRY, QHELIERROGEENHY, AKX
BERFAXY. BOBATE LTS BRANS KRR LETTL
KRB EENEEIRRARAK. BATRET E5BATE L BHHR
104 BT EAFEFT ., LB EEREFF T RIIALLMT a4
B EAR, RESBBRLGHPESNARTNREESBATANLEHT
M, PRERARAFTRELESASERERA L. AXHR, #
P AEEBEIMIRN, ERATELELETHEYREGBICIL
# (BRI EI ), R ml BATUARE . B 3T H A eG4t
s A OB LR B (RAF) BB FHBMMRAK, 57
RATRLETHABRBALGER, ETebABMEH ARG
TR, BRTARBEZERIN EAATHRE A EHFRL L BE
BRI SBATERY, ERXERGERLRTFIRFF LR
SELEHLRIH ARG, L5 AL, TCLERT LELBHE
SIEHEHGRERS. ATHRGLESBHBELBERHGRRS
FaBBERA KRN F FEGERALE R UTPhELER
MEAORR. S REBEBERBRSTREATEHYHERE



03803467. 0 o P E3/MaIm

(lipoarabinomannan ) (LAM) & i it J- 48 7 & 69 3149 B B89 WALk
R E L ERARRA AR B, MBS R T s s
ELISA #) 7 & (Mutharia ¥, Infect. Immun. 1997.65 : 387-394; Jark ¥,
1997. Vet. Microbiol. 57: 189-198). %, %-F & 14kD(Olsen % Clin.
Diagn. Lab. Immunol. 2001.8 :797-801). 18 kD(bacterioferritin ;
Elsaghier % Clin. Exp. Immunol. 1992 90:503-508). 19 kD (AhpD;
Olsen %, Infect. Immun. 2000.68 : 801-808). 24 kD (p24BCD;
Elsaghier % Clin. Exp. Immunol. 1992 90:503-508). 30 kD (p30;
Burrels %; Vet. Immunol. Immunpathol. 1995.45 : 311-320). 34 kD
(Gilot ¥ J. Bact.1993. 175: 4930-4935; De Kesel ¥ J. Clin. Microbiol.
1993.31 : 947-954; Coetsier ¥, Clin. Diagn. Lab. Immunol. 1998.5 :
446-451). 34.5 kD (Mutharia %, Infect. Immun. 1997.65 :387-394),).
35 kD ‘& @ (Dheenadhayalan # Chang, £ X & # 4%). 38 kD
(Elsaghier % Clin. Exp. Immunol. 199290: 503-508) . 44.3 kD
(Mutharia %, Infect. Immun. 1997.65 :387-394). 45 kD (AhpC; Olsen
£ TInfect. Immun. 2000.68 :801-808). 65 kD (hsp65; Koets %, Vet.
Immunol. Immunopathol. 1999.70 : 105-115). 70 kD (hsp70; Stevenson
%, 1991. Nucleic Acids Res. 19: 4552; Koets %, Vet. Immunol.
Immunopathol. 1999.70 :105-115)#5 % & L R o it b BB ST
(Mullerad ¥, FEMS Immunol. Med. Microbiol 34: 81 (2002) )L EK
AR FHET (F5) HH., RETRIVEBENA T HHFIRG
(34 kD; Coetsier %, Clin. Diagn. Lab. Immunol. 1998.5 :446-451) .
BB WS F R dmA TS RGRR%/A. DE19621488 A=
b W09216628 C.#%i& T B8R M 4514 H & K 4E (Mutharia %, Infect.
Immun.1997. 65: 387-394 ; Jark %, 1997. Vet. Microbiol. 57: 189-198)
Fa 34 kD /R (Gilot ¥ J. Bact. 1993.175 : 4930-4935; De Kesel ¥ J.
Clin. Microbiol. 1993.31 : 947-954; Coetsier %, Clin. Diagn. Lab.
Immunol. 1998.5 : 446-451) Al T FRE. CLRENANMLEST
AFHkE, REM%F. AHEAAFF ISM-1 (EP0288306 # US
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5225324;) #%AE G , 5 HAFE DAP £-F(US9523226), 36 kD #/R
(US5776692), T & M 3R ##] (RU2118538), RAE RN At @
BShE & (DE 19728834)F= Bt A 44 5 BE(W09949054).

ALPH—NBHRBRBEBHB TFRLHILSDY, HHZAR
RGBS BABLERENBENBEAYRGE K. ME, REX
PR R RARRET ARG ET L L,

REERIFIFRERARELE T THFBEZ 0BG
Fl ¢ % Ak, #=/t proteomics P TE R AT G E K, XBEXRFS
Ry e E—ANAREBFFRLESBAEG L H NG R AN EFES
AR GRS, AEP LR S RRTARLBRR GBS AER
HARL, RBALEBHTRPHLDY, HHRAFFRLLLHEAMT
e LB RLEF LA FRERLSBH G S ER I RGRE
.

ZHREGFEA TREALAGGRDE G RS EE)R G R
SFe b F T RARR, EARS T EFBRANBIET R, —ANFE
4 ) HEF Rt R A R AR S b G A S R B M B 5 BAT ) 8
HETHEAQNEER. AR LFLAEXFELLRATEFATH
AR EQRAFE, AR S SHATH S 4 BRI 4
#13. BE, XEROFRALNHRE L LHBATE 8 &4 BAY,
R EABEMER. AERFBRREGIRALRK L (leucosis)
B Eegd, RBAETHRRESE, KERNXLFITKYHF KN
MEEVEALSBHAGNLEREAASEERLATHRE, PEAL
RT3 LR S WA AN A Y E
ERBEE, QKGN LFELI>BAE LR EHRARGRER
HPEEFRK, BAHACMERS ZRURAENREXGELSBATH &L
HIEFKRER, RAES—FE, EMNEFIRNLEH. FERFEH
Rk G MLy A (leucosis) 8 HRE R TER LR IR 4
F B R,

BAFREBREAAANOELERREES, LEBFFATEL

10
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#h 49 SEQ ID NO:1. 3 F= 5 Pk,

RECBAERNFTHAE - NEANAR, a8 R RMNR
EHEGERABGEBRAFE SEQID NO:1 v #ik., 2Kk EABLAHTF
¥ 28kD #1%& & (3= SEQ ID NO:2 ¥#i& ).

AAfE RS, REIRHERFINTHE—NHRNES., £
B LA BN AR R LZAREABRGENZBRAENGF —Fods 5 R F =8k
Eegksh, IARETF AN KRAHMEEE K AN EBRAE 5] 675
M., B, BRI L, BA K 70%5F 5 B Bt 6 B A BRAF 5 45T %
m—AFeiF &G .

B, KEPHY—ANARAEFTEG—AHBIAFRRELH5BATH S
HETHEONERAEI RS ATEEONLERMW R BRGTEER
Bt —3a, L PR RA 7 AL —¥ 455 SEQID NO:1 ¥
BRGELEIBHPFNLEEIHEZAXANHEBRFINEAEY 85%H)
B B,

TEEXTLAEREAR RGBS, 2BLERMERBYGHERAT
R EREFTEY 18 REF 21 MEFRR, 2&41% 24, 27. 30. 33
REE 36 MEHH.

WFAARZTRIAG>TENZYEMERM, BARAN®
Bedk ik LR B ARREH, RBERALANHAEENSTETAE—
RAEE LA, BARERALAHNZTANS T ELEREALERS
FE¥+/-5kD.

ik, BALLHHEATE S| &R K G HRE KL R HGEBRAF
RBBRANE O RERMR BYHEBRF T 64— 4945 SEQ ID NO:1
PR ESBAFENERIFFOEAGEBREINERES 90%.
Fik 93%. EARIL 95%89 B R,

EEFREHR 08%, 99%KE E 100%49 F FHAKFE,

T A B T £ www.ncbi. nlm. nih.gov/blast/bl2seq/bl2.html. 3% 2] &9
i+ ¥ A2 A "BLAST 2 SEQUENCES"if it #£ 4 -F#2 5 :"BLASTN"#
ZAZGFBRE BB KL, IMEFHRE LR Tatiana A. Tatusova,

11
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Thomas L. Madden FEMS Microbiol. Letters 174: 247-250 (1999). 1%
AR MR R, RREBHS: +1. REER -2 4 gap: 53
14 gap: 2. Gapx_dropoff : 50.

5 SEQIDNO 1 XA FHEH#HiXH SEQIDNO 3. 5. 7. 9. 11,
13. 15 & 17 PAEAT—ANRR G F 5] AN FBRA 5, RO2RE
ALREGFT SBHFHEERAFT, LCOELERKXATLEA.

BAEHRFTEGF ABIXTRELD 14KkD LoHFHLEZT
B O UEBRA T RBATRE O N RERMER B ITRERA T8
—3, EPHEREBAFAAER—HSS5 SEQID NO: 3 ¥ #ik
HESBFHINLERIHZTOLANERFFNERTLEY 85%HRAR
.

hik, %A 14 KD L0 BATH 8] 4 RA R G 4 KK A BERF
FIRBAZEAONIERER RGBT ¢— 45 SEQID NO:
3 PRHANESBABNLEEHZTALBANERAFINEREY
90% - ik 93%. FAHIEL 95%4) F KL,

£ EFRLME 98%. 99%HKE E 100% 49 F & HKFE,

BALHEFTENH —AHBXETREAE 9 KD L5BABHELH
LFE G BB 7 R A FTEE G ) KB R R BT AT
W—a, L P ATREMA T RATR L —¥ 45 SEQID NO: 5 ¥ #
R LSBHPINLEEEIHEALARAGHEBRFFIIETEY 85%HF

ik, %r5iE OKD B 0BATH 8| 4 BHE G R A G BAF
P RBBERFOHUEBERERBENEZERAIG—HSE SEQ ID
NO: 5 P RBEM LS HRF B LB EHEOLBANEBRAFIIAFTES
90% . ik 93%. FAL 95%4) F) RIL,

R EFRLER 98%. 99%H & E 100%4 B B AKE,

AFRANERFEZHEIRA T A FTEEATRARLSBAE
SHBEFHEANHERAREARIRK, INAFTEEIAXLEEA
LR BB AT B AL BAR A R 6 B B AR A

12
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X FERARGEAFESNANFIIGEAREESBATH 84
BIEREOQHEZFSTE,

B, INERTRENGS —AHBXT AL 47kD &5 HKAFE
S ARG HEBRA T RGAT ARG G REFRMER B TR
FHle—3a, HPAdusAr s XArEE—K 95 SEQ ID NO: 7
PHRAGL BT FINLBEREOLARGERFINEFTEY 85%

Hik, %AIE 4TKD EoBAE I LH BTG RE PR
B A RRAZEOHEERMRBYGEERFIG—HoS5 SEQ ID
NO: TP #HEMNLEHOBHPFHNLBEEHEALARYERAFNEFEY
90% . ik 93%. FAL 95%HIFl K.

L EFHREMGR 98%. 99%KE E 100%49 Fl R HEKF,

BAERFTENF —ABIXFRLBLHHFEELEHREHES
HEBA I RALITEAR GG RERM R B ITEBBF T 6 —3
2, PR BAS AL —¥59 L SEQIDNO: 9 vH#Hike) 5
BB EFETOXBNEBRAFI LA E ) 85%KF RH.

Hik, BAINLIBFE L EFHFEE G RLAYGEEBRAE T
RBAIEEAONEBERMER ENIZEBRA T 49— 455 SEQID NO:
9 PRAVYLHSBHGINLBIEHAZGLBRUEBRAFNELFEY
90%. ik 93%. FELiL 95%49 Bl R,

L EFHREMGR 98%. 99%KE E 100%4) F B HEKF.

BANAERFTENGF —ABXTREAESBAEINLEEIHEEG
MABBRA T RGP EE G S RM R B TR 7] 6 —
o, AP RBMA S AR L —45 5 SEQID NO: 11 ¥Rk e 5
SBAESNLEBREHZARBGHERBRAFTNEA L) 85% R AL,

hik, BAINGEIBHEELREHEEOHRLAGERS T
RBBIEZEGHEERER BRGEZHBA T 69— 45 SEQ ID NO:
11 PHAGESBEFAETINLBERZOLARANBERAFEFTLEY
90%. Hik 93%. EHRL 95%HIF R,

13
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EEFHREMR 98%. 99%KEE 100%4 B B HAKE,

BAREFTENG S —ABRXTRLEBESBHAENLEREFES
BRI RRABITEE O NG EARRERBRGITEEBRA T 64—
2 EPRREBBA I RATAL—HS L5 SEQ ID NO: 13 +H#Hiikd)
LEoBHBELEBEREOELARYGEBRAINER Z) 85%HF RH.

ik, RAGINGHHBATE L BFHEE G RELAGHBEA T
RGAIZEONEEBER BRYZEBA T 64 —H5 S5 SEQID NO:
13 PHEYESBAPILEBEABOARNOBERAFNLAFEY
90% . % 93%. FARiL 95%8GFl B M.

HEEFHRENR 98%. 99%KE E 100%49 Bl B HEARE,

BANERFTEYS —AHATREBESBATRENLEHLEFNEES
HEBAFIRRAFTATONRERER BT RAMEBA T & —
&, RV PTRMMA T AR L —HS 5 SEQ ID NO: 15 P#& e
EOBHENLEEERFEAOLRGEBRFIIEAE) 85%KI R RH,

Hik, SABINGSBATE S LEHTRHEG LA NHERA S
RBAEFOHEERMER BRYZEBAFF 4 —32S5 SEQID NO:
15 PRAG LSBT FNLEBEFEARABHNERAFFINEAZEY
90% - % 93%. FALL 95%HIF K.

EEFREMNR 98%. 99%KE E 100% 4 Fl BHEKFE,

BIALHRFTENS —ABXTRADEF;BHAENLEHIHES
HEBRAF S RBATEZ O QY RERMER B ITEBBA ) 6 —
o L PR ERAFXTEL—¥4S4 5 SEQ ID NO: 17 F#iE 4
LAOBHBNLERIHZAERRGERATIEAEY 85% KR Rk,

ik, BRAINEIBHGELELIHFEGHRBERLAGER
B RRAZEONLERMR BYEHBAFFIH—3 45 SEQ ID
NO: 17 PREAYESBADNLEBEIHEARXANERAFERAE
Y 90%. Hik 93%. FAhiL 95%E B Rk,

EEFHREHRE 98%. 99%KEZ 100% 4 B BHEAKF.

BTk, AT LHHBAFE &L BF 4 proteome #9147 @ 4547

14
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EATEAFFTAGRIGER, IANAFEETE 2D BBETRAER
REOHEE, CEARIEECFENRE, FPREXIETHRLA
REZNEORETARARMERZ AR GRS . THRAEH 24EHT
BFHENEENE.

B, KEXPAHF—ANAERFTREFREEF 5.60-6.15 &7 pl &
60kD L5 HATH LB ENES.

Bibfed PTRLEXANAEORKRY S AABREHKET (BTFX
I ik 4o R ) &3 B 1546 R, 2D B b kAR 5o B 5] AR K (artifacts)
HE LB £2R).

Boh, B ALk FEFBEA 4.20-4.75 # pI ¥ 33kD & 5 BAT
HaluBEfHEd. Bibfd PTREZINEGREKRY 3 AN 8EN
KB (HTFEAAE P RAEELEEHR 2D BB RERFHEIIA
B R E L X627 ).

RAXEEQRLCHKABLEZ, AEMNHATURAA, ke
AR ELQRAETRTHLZ N KByl 15 A REAR, REZM N
KRGO F Bt pta EhE N EGRAFGNE#HT. &
ETRAMFEAE LR LAXEFTHNER, XERRKRERM
BHAn by,

b FALAMFT RAH G LSBATE S LB B/ E G HHEF
5|, REAGCATREBIGFHILEETS., XTAWRARLRAR
BREALPANLLEZEGRLLEREA B L RN, EARE
7. B, EFBBBRAINHEEATREGERLHXFT, ALAY
B4R R K B 6 H B A 7] 89 DNA K . DNA A R AMRE L
X BB T W BRARER G —BEER, XM DNA A ERTUARR
ks, ¥ ARRERLAYEBRAFF]., HlieiXFf DNA AERTHK
¥ )4 3| %, DNA 34V & B 6 fe R AARE R L A BT 7] 69 DNA
¥, T,

AEBBAEF YL ELAMREL LT HERAI| KR,
BREHBAFFLTFEDFEHAZIT. TEAMBRERAR R, BF

15
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Fe By RIS FEARAAMZTORAN B LMY BT H
FYEATEN. REIAFRERDHTRARRH LY,

B, INERAFENEEZIRRAHBATROCSRERLAN
DNA K B Ao/ B 7 9 €4 DNA 5-F, R PARIERLAGHEBAF
SIETFHHMEBNARDTHEHZIT. XTREWLIFESTFEDFHE
AR 7T A . (Maniatis/Sambrook (Sambrook, J. Molecular cloning: a
laboratory manual,1989. ISBN 0-87969-309-6).

KN ERGEHTREBLEFHNECNERNBEHINED)
F. BFBHFTARBEALALGHEBGRR BT REHHBAT
BB IEHEGE—ANBHTF, RERANRBHTFAATREAG@IETF
REGRY., CLTUARRRLESDT. YBEZ@RA@MER, Tg
B 694 64 RA IR 4 5 63 Trp & 30T 39\ -F(Godeddel %, Nucl.
Acids Res., 8, 4057, 1980); lac & 3h-F#=#4-F(Chang,%, Nature,
275,615,1978); s & & B3 F (Nakamura, K. # Inopge, M. ,
EMBO J.,1, 771-775,1982), \ @& B 3T &N F (Remaut, E.5F,
Nucl. Acids Res.,11, 4677-4688,1983); o- XM B EFRATE)E T
Fodp T, 5ATER L EEMENLILS T fal e REKEPREH T
5],

LEImERBEN, FRANAREHAFIICE - RBRET.
stF Rk, TAEA 3 AKRE A IAFRAFEL pl0 B3 F(Smith,
G. E.%, Mol. Cell. Biol. 3,2156-65, 1983). % & a2 HAE W,
THHH A REEEFET 0 (A) E@RFEIT L3 F(Seed, B.
% Nature 329, 840-842,1987 ; Fynan, E. F.5F, PNAS 90,11478-11482,
1993 ; Ulmer, J. B. %, Science259, 1745-1748,1993), &#7 K X J& # &
LTR (RSV, Gorman, C. M. %, PNAS 79, 6777-6781, 1982; Fynan ¥,
#7i&;Ulmer %,%7&), MPSV LTR (Stacey ¥, J. Virology 50, 725-732,
1984), SV40 Bf ¥ & 3)-F (Sprague J.5, J. Virology 45, 773,1983),
SV-40 & 3 -F (Berman, P. W.%, Science, 222,524-527,1983),% &A%
& /& ) F (Brinster, R.L.%, Nature 296, 39-42,1982),#4k it & 3 T

16
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(Voellmy %, Proc. Natl. Acad. Sci. USA, 82,4949-53, 1985), Ad2 69 £
E2WP R TR - EH L F(Tang F, Nature 356,152-154,
1992). AF A FIET A LKL RRTBRAF T £+ TRAGFT
AMiotgdt KB ERBRERAT, SVA0 RRBFRFF|, AESER
# (hCMV) & FRERFBAF.

@M. BE, AW, LR HEDIDERREARARBRTRAN
4., BFAGRAMARLI N LEFTTUATLERSE, A
Clontech Laboratories, Inc. 4030 Fabian Way, Palo Alto, California
94303-4607, £H ., A FiX B RE A%k, ATFLERGRERZALA
B3 AL A . IF ARGk BEHVIE, AFF 2714074,
#o £ B NTIS AF 5 US 08/043109 ¥ F7i£ (Hoffman, S.f= Rogers, W.:

AFFE: 1993512 A 1 8).
AR YPBRARRFTROEEEREY XY R CSRBEBLRLNA
BALSBAFGIHNEREHEARA LR REN BGHEBRFF . RE
AKX DNA HERBREALAHEL DNA S THETABK
(LRCs). X # LRCs 24 % M43 &AW R R EF, EXFHHL
T, CABRTRERLAHLB LGB LB EIHEORL LR
JE B B AEER A 5. B X FF LRCs 4 R &= A RBAR G A
B eEERL, MALFLAREONGAARMNRS (LHHERS
SN LRC, —AKSANABREBEALANFT G LESBHAEINLB R
FEOER) QR FEE.

teh il LRCs 8924, TIRET| ARAR A AR 4o bl H 70
TR E AR,

#fa B, Vermeulen, A. N. (Int. Journ. Parasitol. 28 :1121-1130
(1998) 54k T EFHEBART L &,

Hr, LRC #FETA AR EBA Ao —MN k. &
FTHBARFLTUHRERARE. TEAMEAYARERTERE
(Panicali %; Proc. Natl. Acad. Sci. USA, 79: 4927(1982), #A# % & (E.
P. A.0473210A2), #=if #& 3 7% & (Valerio, D. %; in Baum, S. J. , Dicke,

17
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K. A. , Lotzova, E. # Pluznik, D. H. (£ % ), Experimental
Haematology today-1988. Springer Verlag, 2 £): 92-99 W (1989)).

AR MW RN R R EARAKT AR FRHRELHBFF|FAL
BHRBAEFEANRBERALVYBRAFNAG I T REN S
H. FLARIARFHEABATF.

ALABIANERFENRE—NBATROLERERLANEA
FOQWBBAT]. G BAT DNA H RS AS M #
BUHAHTHEHAZITHIHEBRAFINEL DNA S FTHHBLERE.
BABRXLTEAR OARBEAL AN GE LSBT ENLEHEHE
ARELBEREABRGERS THEETARAG B IR,

BEImETARSERBGMEIC, o XM # (Escherichia coli),
A3 ¥ 3047 3 (Bacillus subtilis)f= L& AT B (Lactobacillus)®, &5 & F
&Y F¥ide pBR322, A M H AL k4 pEX. pET. pGEX &7,
BB ARES, FRIGERETARABRR, pEFaRLEBTH
FHBARLS>FUHL, RGLAEBEERL EME (Luckow F;
Bio-technology6 : 47-55 (1988)) H# KA ELITRAE, Hh@aks
o & F Ti Aty B AR X ALY & F H K4 (Barton, K. A. 5 Cell 32:
1033 (1983), *§lshHhmitf Hela mfe. YRS AN L4/ (CHO)
# Crandell B4/, 55 BRI ETHLRFHE

AEPUF—ANFHRFTETEREALPQIFT G L SR H 84
BB E G R RERMER K.

TEEZXLERKER BRGBE.

BIAEHRFEG—ABXT A 28KkD ¥ Lo B AL H MK
ARELEREAE, APEZORLERMAEKSE SEQ ID NO: 2
T RAGEAEBA T ERARLAFEHES 90%. ARkt 92%. £
Hik 94%. 95%KE E 96%HI F Btk

EEFRENRBBALITA 97%. 98% . 99%HK £ 100%4)
Bl B KE,

SEQ ID NO:2 #= F & R4E KK ¥4 4§ SEQ ID NO:4. 6. 8. 10. 12,

18
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14, 16 #= 18 PHE N LS R BN L B RHE O RERMER BR
EBAEIAAFEHEY 6. EHLE 7. 8 9. 10, 11. 12, 15. 20,
30 REZE AONBRERGKE.

BAEHAFTEGPEEFREH X P A SEQ ID NO:1 #HiE #94%
B 5| AN AN L S HATH SIS EHEEG FATEE AN RERME
k.

W P BREBY, BRSELEBIMREN, EREAXTLELLETHE
Bty st Z M. KT @RANF R RAENF 0 REEARERR
ERARBRPIREM., THAOFT, BRETHHRRLEF B EE
B REGRXCEA TAEZRBALAGEOEA LGRS HOME.

BALRFTEGF - ABXT R 14D H5 BB LEHEEMNE
QALSERBEAE, A PEEORLEREFESE SEQID NO:4 #
E e RE B P BB EA ZY 0% 55| R RME, Amikhik
92%. F ik 94%. 95%3K £ 96% 4 B B,

L F PR RIBZBREF 97%. 98%-. 99% Kt E 100%4)
Bl bR F.

BANEAFTEGNLEFRET X P A SEQ ID NO:3 #iE M
BF 5 e 14kD Lo BHE LR ERHEGRMEZOHLER
HH K.

BEALRFTEYS —AHBXTREIKD LE-BAEINLBERHESR
BRESEREAE, AT EEARLEAMA ES SEQID NO:6 #iE
HELBAEFNEZBAXTFETEY 0% FFIE R, Aotk
92%. FHik 94%. 95% K& E 96% 4 Bl KL,

1 EFREGREBEBALITAF 97% . 98%. 99%KEE 100%49
) & HEKE

BAEAFEGHEZEERLEHXF A SEQ ID NO:5 #E M
B A5 A OkD Lo BB S B EREAFRMERGH A RE
k.

BAERFTENGE —ABXTR 47D EH0BRAFHE LB L

19
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ARAEEERMEAE, AP ZEOILARMEAFELE SEQID NO:8 #
R REBF I BERALIAFEFEY 0% 45 B FM, KAmikie
92%. FKE 94%. 95% K E 96% 4 Bl B M.

EEFRBLGRBRAELIAS 97% . 98%. 99%H 4 £ 100%%
) B PR T,

BAERAFTEGEEEREH NP R SEQ ID NO:7 #iE 694
B 5| 4t 47KkD S5 BT B SIS HEREQFRTREAEGHLER
MR,

BAERFTREYG—ARLEBXTRLESBTENLEBEHEOR
EEBERMEAE, AP EBEARARRMA KLY SEQ ID NO:10 #i£
EREABAFIBRAELESEFELZY 90%HFFI R AL, RoHhik
92%. FAKE 94%. 95%KE £ 96% % ) B .

LE2ERGENHREBEBALETA 97%. 98%. 99%KE ZE 100%%

BIANRAFTRGHEEFRAEYXP R SEQ ID NO:9 #i£ 694
BESI BN LSBHENLEBEEHZTOREAEAHNERERMRA
.,

BAERFENFE N HLEHBIAT AL S BATHENLBEHNES
BESEREAE, AT ZOSLAERMAEKSE SEQ ID NO:12 #i&
HMEABAFNERELERFBEAEEY 0% FFIERHE, KMtk
92%. FAKiE 94%. 95%KE £ 96% % Fl B b,

L2 FHRRBEBELEAF 97% 98%. 99% Kt E 100%4

BIAFEXRFEGHELE LT X P A SEQ ID NO:11 #iL 654
BRAEFGAY LSBT BILEHRENZARTATONLEREAR
B’

BAERFENES —ABXPREN>BHBANLEREHEG A
AeBRMAE, RPEZAALERELKS SEQ ID NO:14 #i&
HERABAFIBERALLIAAFEAEY W%HAFIR AL, KAk

20
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92%. FALik 94%. 95% K £ 96%49 B M.
EEFREGRZBBAZIES 97%. 98%. 99%H L E 100%4
BAERFEGEZEEREH X PR SEQ ID NO:13 #&E t9#

BREF B ES B LEBENEARTATONRERRA

’.

BAEHRFTENEF AT RLESHFHEALBEHEGR
EEBERHAE, AP BEOARLEAMA KL SEQ ID NO:16 #i£
HEEBEINBERELEFEFELZY 0% F5 B R, KMk
92%. FAKL 94%. 95%KHE E 96% 4 Bl B .

L EFRBEGRBRELIAA 97%. 98%. 99%HKE E 100%4)

BEAEHRFTENGEEFHEH X P A SEQ ID NO:15 #iE 654
BAEFGAEG L SBAELEEIHETARTRAZTONLRERMRA
’.

BALHRFTENES —ABAXTRLES5BTHELBENEOA
AEBEREAEK, EFiZZORLEBRHENKSE SEQ ID NO:18 #&E
HERBRAFFIBRBRALIEA LA ZY 90%69 45 R R, Rmkie
92%. FARik 94%. 95%HKE E 96%4 Fl Bk,

EEFREHRBEBARIIES 97% . 98%. 99%AE E 100%4)
B B K,

BAEHAFTRGEEEHRRT XF A SEQ ID NO:17 #E &4
BAFBAYESBTDINLERENEARTETONLRRRA
®’.

T A ] 7T £ www.ncbi. nlm. nih.gov/blast/bl2seq/bl2.html. 3% 2] &
i+ J A2 5 "BLAST 2 SEQUENCES"i# itk #F 44 :"BLASTN"#
REGQRBABEGKE., INEFHSHE LKA Tatiana A. Tatusova,
Thomas L. Madden FEMS Microbiol. Letters 174: 247-250 (1999). 1%
FIG4ERE: “blosum62”. R &R RGN S8 Tk gap: 11, E4F
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gap: 1. Gapx_dropoff : 50.

BiZEM, sTFTRLOENGFEES, MESBFBLEBDR
HERZOTAEARERF., XETFTUAAENFI FHRERBRE
FRBLFAFFFEE. BB, BA, LB MBEBRREA.
4= Neurath % /£ "The Proteins"Academic Press New York (1979) ¥ #
ATEARERKEAF LR FEFRAREARER, HXRERZ
] 84 B R BRI P IELEGBRRLELR Ser/Ala, Ser/Gly,
Asp/Gly, Asp/Asn,lle/Val (JL Dayhof, M. D. , & & f 5| f=4:#) B %,
Nat. Biomed. Res. Found. ,(£ &4 X, 1978, % 5 %,% 3 ¥ 7). ¥
£ A B ¥ & 6.3 Asp/Glu, Thr/Ser, Ala/Gly, Ala/Thr,Ser/Asn,Ala/Val,
Thr/Phe, Ala/Pro, Lys/Arg,Leu/lle, Leu/Val # Ala/Glu, A FXAE
&, Lipman #= Pearson T X T ki B A Z A WEHF AL REOZ
8] 3h 8% Aot 4 5 3k (Science, 227,1435-1441, 1985). AKX A& = H) 5%
AT EGXAFRARER, AREFHRF/BIBAYGERAERLAL
BA, RENMAZTARFECMNEOGLAERAME,

XEET AT L2BBERLAG LB BILBEEFEG, HM
AR RESBEHYER, THELAE XY 0% A RKFE, RAREREL
HARRAFHENGIEEZA.

AAVBRBETREGFFRALS BB LEHREHBERE S A
e REARANGEBE LN T ONRBERALAG X ET O GRARA
Sl AR E FR R ERYrALBRRML,

1o S5 ZG M FheEfHa Y8 R LERKN, EXRLHRA
TEEG, LTHREALAS RS AL KLH B3 FF7AANE
QU SBEREGFRAN TGN RE, BN EREAER. “REARMKA
BrRBEBRAIVREEFFH IV B INRAEENRINEKE
AW ER, PAABRTaRAE. WTX, LEAREABREMRGS
ERBEALPAG LI BH LB IR EONLRARBERENG A
B, EXAHALT, THASHABREHREXZRBRRAMABE (R
Z ) 49 DNA K E. Geysen ¥ (¥ F| % WO084/03564, + #|9 ik
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WO 86/06487, # B % #) NR. 4,833, 092, Proc. Natl Acad. Sci.
81:3998-4002(1984), J. Imm. Meth.102, 259-274(1987) ) #4i& &7 i,
Fiif &) PEPSCAN 7 ik 2 — R AL, A EOANARFERZREARN
BHEHk, REFBRFEIH TR, EFERSZEAFLRFRZLR
BB ARAR By, IN (B8) FEHNESTBEEART B
RALGAR, ML, KB ETEAONARAES, #FENE KR
BATERECHRLEHEMNGF T F/REH—BRBBIHHRE
ARABMEALRFERNA L, XS RRGHZ LKL TIRE Hopp F
Woods (Proc. Natl. Acad. Sci. 78:38248-3828 (1981) )#) & K474 e
#&4% Chou # Fasman (Advances in Enzymology 47: 45-148 (1987) #=
US Patent 4,554, 10)W — K &M F B ELS. BT FMNE
Berzofsky's # % M 47 /& (Science 235,1059-1062(1987)#= £ B & #| ¥ i
NTIS US 07/005,885)4) % 81 F A5 7T B A3 Bise T @i RAL, £
Shan Lu # common principles: Tibtech 9: 238-242 (1991), Good ¥ &)
Malaria epitopes; Science 235: 1059-1062(1987), Lu &) 4%3£; Vaccine
10: 3-7 (1992), Berzofsky #J HIV-%1%; The FASEB Journal 5:
2412-2418 (1991)F TR A W &Mk, SR FHHFBEAFTRAARDNKAE
6, 5% 7-8 NEAB, ik 8AAAL, 429, 10, 12. 15 HEE 20 K
F35AM, ARBAXFAEGERFFIEFES ISHKE, £F
24 Fafkik 27. 30. 36. 45 K& E 60 MR,

B, REAH— LT EY—ABAT A RESBATH &
HEABRRGAY, COEES—F LRRERLAY L SHHAE S
L TFE G XL KB R MR B AT LR,

AEPHF AN ERFETEREALPAGESBATENLEHT
FHEORALERERBERATEY.

REPAHE R —ANEHFRTBARERLAGEERF S DNA b
B, §4 DNA & F. ZELEK. BLARIAZORIALREKRA
BAHERS. BARNRESBHBELHBHALNRGT T
A .
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HERBALXPEHY—FFERAIEBFLEK, MENADH
RLEFEPEDRFEMESBADINLEBEEHEORLLRARKER
B. KRR —FrE TN G SE G 65k,

AhAERGPRARERALAYEEBLESBATHILBIEIREEG
AELHERURBEGERAGRETHEFTERE . REGRRATH,
BAARLARBTEAARGRSNEA INFTHESRITE I L
BIEFHEZFOHEBGEBRAT.

BERREBEALANEQIREBEALAYELARRAERETE
BAHBHTRLEARSTE RGN SA TR ERXR G REF W
#.

TSRS, RERALXPHOREGTIA LB RARERLAL
FORELBEBHABEN e LT R ETHESAR, XFEY, AT
TINMKEBARRRFER AT R EESR, LELLERFHEA, EMN
FFRENE B E N LR EARALHARTX. ME, €MNHE
G¥ARRE, BAXBEREZY ETHRAK,

BHELTUAR T LR E Lm0, CoSREBRALANES
RESERMR K.

REALPAHE GRS R ELDER G PREFRG LA H 5
ML, RFomBPNESFFRIARRREZLZGRK, FaF L
BAEGFA KL, Bk, raX fr 8 8 & £ 8 HARE T L 5 5 4 (field)
BpFAMFRAIY, A, R THESFHRT LR EXTERM,
REFEALAHNEBORLLERMAR, Fo@B L4, FAHRHR
SEAKE, FEMAGHIWRETARL THRELNIIKR, TESY
8 TR L 4 A o 57 A B L Sy My 6 AR 40 ) 2 LMK 5 B e il T R B
MR EEFABRERBM, TFRMFER, TERELFHTH, HL£Y
ELISA B2, S X T ARENR R XFFR G RIFLE
B EEMTEFAREREANGEL L, ENEFLY”, TH, £
# 4 d T AR A

RAEBI AGIFAEGTAELT kD BEARALEREL RGE
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%, A5 A SEQIDNO:6 F#ix, RRWT: HESBAB LK
T Fb Fa 4 5B AT B (Mycobacterium bovis) i 4 # A Z 18 A AR sF FH K
FHIAIREHE., FOBHALERFHERGRE. Z@@xtite
B LA RN, R, BANARRRSIHELERK, BFETASE
BA, HEREALL (WHO) 4 1990 £ 1999 AMi%4s (TB) X
ARPRTHANEKE 88 THF3T7, EARFTEERAFES,
EBRBEFERHEDEERAIRABNZHELETEER, LR
TB (4B EFHIIL) FETSHHT; BHib, BEHREARTRF
Fen BT EIRE N RS,

- BAF 2t S E R IS MR 4E Fe b 69 T LR 2N RF BT
HeyRBEx—, RIXNBHATEQEEZI—ZNREEAER (F
PPD DTH ##]) YARAHFsBAE ARG S, B ERR, &
FHRTHRAFTEARAFMEGFIBAERLSBATA LB Y
W F IR, FIARERBREYEE.

B, THEHEANARBERALAH LR GEMFFERLF
SHATE R L 2 BATH 8] 45 4% BAY 695 B A W RAH MMEH TR,

EAAEPPD AT, ELBHFALHIHEGTREFE 44K
HEHILEEHRARLAYKLEZ—, RABRAFF| SEQID NO:6 ¥
S EETXEES.

B b, IAEEFTENRLEY XF A 044 SEQ ID NO:6 #ik &
EOQRL AR BERERGES.

SR BE—FHEGHRRLAEATA T LATEAFLE 6K
gk, AR FMmAREREL AL EEE R 65KD X 70kD &K AEE, &K
REeBRBHLEERER. S HEBRHILEN, INALREGHERL
Hegxk, Bk, EERGENHBXT, RERLXAGR T CLSRER
KAt kD B —Fi i Ed, —FHIKRATEORLLA
R K.

PR BEEHY TARERN, FEMNBEABINHTRRL,

THEEL, FATAELRTFEFARTUANTEHENGRAL
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R F AT, XFREEETAL TFHEMN/RPGFHILDH. XA
BTk, MR, REFLGHOERB R GEAMARE, FH
EENBAKAFEBEGORLALE, CLRE/RMETRAZAR
BN e B BRI ik, AXEHALT, £F4
FRBERXLAGEQILLAR MR BGRATTFRE S BATE 84
MBI AY XA T kB KR FRIE & 5 BAT B 8] s A AT R AR
B, AEBEIANAZAFTEG—ALEH XA RESBATH 84
BEHRRYEY, OCEARERALAGESRABNLEHEHES
RFEZFQHLERER BGHRAK, Fodhh TR,

EAK R F —A LT R RFARE KL 55 HATH &
LB IEFHEOREREGLARMRBRAOIAE.

KIARH BB R R P AR T R LR KRR Doty BHF
EREAERATHEREFTHLRETAR T ARLBRELALANEZS
&M (KE) 1EE. ELFEA http ://aximtl. imt. uni- marburg.
de/-rek/aepphage.html. ) "filamentous phagedisplay" T "Antibody
Engineering Page" #= 4% i& # X Cortese, R. ¥, (1994) & Trends
Biotechn. 12: 262-267. Clackson, T. & Wells, J. A. (1994) & Trends
Biotechn. 12: 173-183. Marks, J. D.%, (1992) 4 J. Biol. Chem.
267 :16007- 16010. Winter, G.%, (1994)11 Annu. Rev. Immunol. 12:
433-455 #= Little, M. 5, (1994) Biotechn. Adv. 12 : 539-555 ¥ # &£ 7 iX
FHHEA., HYKMEE ATt AE camelid E4 5K camelid K&
X &, (Muyldermans, S.#= Lauwereys, M. , Journ. Molec.Recogn. 12:
131- 140 (1999)# Ghahroudi, M. A.5, FEBS Letters 414: 512-526
(1997)). %k B &L B 63k ey B 6 m =T Z 4B A TRAH X
PARK KL

BB ANERFTETREERBALAR GO T ik, LEWFRE
AE A TARL T HLERRE.

BRHEGHGTRABSRART ERAKGE AR DNA L&
B, AHBABELE DNA AEBFN TR RAEGLLEAY (F
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#)4= Donnelly % The Immunologist 2:20-26(1993)4%3& ). #4% 73,
Velaz-Faircloth, M. %, (Infect. & Immun. 67: 4243-4250(1999)) & £ 3%
AT DNA #7265 B 5 BATH &R

A QI F R TR FRE AT G S L B RIR
HE3 H., BRALPAINEAFTEGRLEH A NPT R O HDRE
AEPEGRA LA R BAEBRFFHEY, OS0EIFBER
F54 DNA H BB G ROAORBRALANELDNA S THAY,
Fa gh 4y 7T X BAK .,

HFLEELhGRE, Kk, %48 KD B RXRALARMEN B
SEQ ID NO:5 i #5448 R K 90 6 B B 5| A T84,

Fihik, XHFH Hiw LITRBRBERLANZLS —NEaxHE
SRR BEA.

EAORFRELALAY DNA £H6) DNA RAENEFRM T@
. ABABREE IO TALERRERE, REMEREH L
LT RAR. XA A Bde £ 4] £ pBR322 #= pcDNA3(Invitrogen).
3B A K 944 DNA K B R F4 DNA 4F B iZ e B 3 F i F8UF 71
B4 Rk, % DNA A R ELH DNA 9 FTRELA—AK$ /MRE
AKX BB GERFEF]. b, % DNA FEREL DNA S FT UL
EEeHEBRAEFEAATFTEL CpG —EH TG LENNKEHT
B, RHALECRREEGIAHEE0E THHEFTERTT.

R TFREALAHEG GRERL AT T X OSIRE
AL\ HEEFRA TG DNA fike, RATHRAEZRHL AT F5,
TUARAREGRTALEELBRRLET.

AN EEGEI KBTI, iscoms. dendromers. niosomes.
ME, HAREATFAREBGME, SBARFE,. (230 TH) £
FAERABEBSo, LEFTEOMARBRENRBEFTOE Y
NMKEH, REFEREPASRERER, ERA,

BALHRFENARCH X TR OLRIBEALANEL DNA &
FeR .
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DNA BT ol B i R A AR fEHkssT, @il A R4tiE
HE, IFLEFTEHR DNA LB AR BH YD aET.
10pg-1000pg 49 DNA ERABHFHLER. HHZ IR DNA RS A AH
B4y, BRYEHAS., Kk, %A 1-100pg 9MAEDHTHE,

EER—FEARFTET, REAKRPUYEGHICLFAFRR
AP EG—FRESRE, AALERRGAERRGEIFFTHLRN
FHEEHR/RBEHBRASRAEE. SR, IHRE, WEAFARNGR
R, RBHEEETARLSBHAEINEZIHRELYN, 2F N5
BB EHEHRR., CLTUREA S M FREENIREFY
R ARSI EEEE. XF LR FRLLE G FAES R EBovine
Herpesivirus). 4 7% 3% P75 % & (Vira Diarrhoea virus). 3 & &| 72
% & (Parainfluenza type 3 virus) . 4 & # %& 5 & (Bovine
Paramyxovirus). ¥ ¥ %% %% # (Foot and Mouth Disease Virus). & &
#7 #& K, @ (Pasteurella haemolytica) . 4 *F & i 4~ J& 5 & (Bovine
Respiratory Syncytial Virus). £ X R K&K 28 (Theileriasp.), &
N % 2 (Babesia sp.). 4E £#(Trypanosoma species). iifeT 25

( Anaplasma sp. ). Neospora caninum . & X & # &§ K &
(Staphylococcus aureus). % $L&E3K# (Streptococcus agalactiae), X R
#&(Mycoplasma). X# 47 ¥ (E.coli). M4F & & (Enterobacter). 3t F 14
K #F B (Klebsiella), # # 8 #F # & (Citrobacter) v 4% L 4 3% &
(Streptococcus dysgalactiae).

e RAY, AT —#HAZHBREALAGLSBATH LS
THEOGEGLRESEAIFCEY. FRRGAEAT AR T
AR A RFEFORAEGFEERRAER RN BEFGFTFLERRYH
LHMEEE., PEFARLSBAAE LRI LALEGERRKE
FOaRGETREG T, FEARAMAKE: REABIBNEHRT
e A RARAEGQHHAR, Bk, A TFETRERALAGESRHAE
SR IHEQHETERFFRERZEONRK, REATESFL
B, FRAFEIRELESBAENLEBRIFGA G R FFRLLHRES
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¥ & a ek,

M 24 ELISA B R, #ILP 4B RERL P ESHATE )&
BEHEGIIIGETECHESBFINLEHIHEERLTROS
—F RSN BERAL P LSBT RS LR EHFEORUARR L
A4 Frdiiliid et R AREBERLATORHHAA LR
BELSBATHINEH BT LS,

BRELALAHL ARG OLBHTHELEKR., HHTHELEAKT
ARl A B KIAHEABERER., EETLNBAT, B3ARTUR
Bl do s R

FHERHHFTEOBERBRERLANYG TR LA RM R BEf/
BARERALAHRIEZT O RLLERM R BEG TR, o/ REBT 5| =
/% DNA K. €41 DNA 9 F. E 484 EL @R, REHT
#HZBAARRA,

FAE R L AR R H AT AR AR BT, FriRegER .
BFH) — R OSVNERRFAMBEBELEEEGHA. KR4I
S RRAER. ¥R THFRAGHEMNG SR BB K. S
k. LAHEEEMELES Carbopol (R) (—F ) RY). ZAGLTA
GAFTBHBA”, BRARZEQEBNLEY, BRAEMELZ., X
FEALLEZ LW, g . P8R KA macrosols, 2 AE
AR sy, B, LEZET TR (chitosan)# A&, 5| A
F 42 0 A bh AR 2k AR IE A4E S A AR,

EABAHEABX, EPRAMFSEAABKT, ZFEH
ISCOM (EP 109.942, EP 180. 564, EP 242.380). st4F, #& & Tl &
A —Fr R P FEL R T ERLSHHILF, 4 Span X Tween.

KB REEEDFBGFLRILATFREF/SIAHENESL, &
£ 84045, Th2 HAFER.

AR AR AIFBS TR CpG FEEFBRRFRY.

BE, ZEGERZHNRES, FlREPHAETHRESEOLE
M, B GO RAH, AIRFETHER, FHROBZHALER
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SPGA (Bovarnik %; J. Bacteriology 59: 509 (1950) ), #K/KALAHdw
LALEE, HEE. HEE. R BB, ARBERXHAE, Taa
FORBETARLERTY, REFR, REBRFRLE., S, &
RETAZSETARTRIHEN T, FAER, BN, FhiBk
o hEHBEA . IR BEZZONEECFTELERLATEE T,

EAFRERXLAGEORLLERML BRGRERLAGREGT
PASRIE A SAER 254 1-100 A ZAKEL T, AT R LETA
A ENHE, Bit 100 HAYHE, RELRFLRES, 9 TH
L RERG AR .

EFRELAEEIARMYAY, wLER LRC #H. FLRFHE
TIAAMEKIR S A LT, BALARAERBEEMaREA, Bk, 3
Fafondk, RESHELIELHN 10°-10° CFU/PFU.

BIEBAEPYEGTAS L. KT, LA, BEA. #KRA
KERBEER O EIRNLT,

S FARGRAFRFRY, LOBHENLBEMARRGRESE
ALWIREE, Bk, RAEANS —ANBHERLES L HBATH
S TFREGRRG LB FELRL,

BIBALZPGEBFF . TAFRAKRLESA THE%.

B, AEPHF A EAFRETERBRALAGNEBAF . &
& fe AR A T8,

WAL GBI REARBRTARA TRRAUF T 55 HRATH &
HATHGELE. ROELSBAENLHIHBELGFILADEHR
R[OS BarEmbBBNE, CRABBERLANEOHER
B3, XBEBAINKEREALVOEBRAFFIRZ. BRERLH
HEBFFIEEGBBA I NSEFTROELIBR, AaFEXRRT
PCR # A #2 NASBA # K. Eit, BREFERLAGHERAFI TR T
%/ F PCR #23, NASBA & R &93K4tF5| 4.

R B - HAT B &) 45 4 AR 69 50T AR R XA T 2A 4l e &858
BiEoE ARG FH LS BB S4B DEHERAFI HEETR
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BEH IR, XFTAEZHHRMIHXPCR)I B, LHETH
RE, REATHRELALAHRAT. wRIVWTHAELIBATH 4
B RF ) EAEWR TR AREH) Jods 45 S 45 FH PCR 7| B fe bl do
£ c(NDA &8 J6, M ETRAE PCRRETY ¥, 424 £ DNA £
2R P TIAR AR PCR LE *4. #7446 PCREMHLE T H
258 5BAFE LA A DNA £ 85H PCR ALK HHKE. &
FREREY R AEFROBERFI G5 HHE, 122 15/ % E,
FHhik IS EFRGF|HEFTSLAE, FHARZES 204, RELED 30
AEEHBRKENT HiBEE LER. Dieffenbach & Dreksler; PCR
primers, a laboratory manual. ISBN0-87969-447-5 (1995)% £ 2
i# T PCR#EK.

B, REALZPHEBRA T XERALLEWSFEAES 12, Kk
15. #4kik 18. H E F48i% 20, 22, 25. 30. 35 K 40 MEFRKE
AR LB AR N5, LPEBAFIRL—345 L5 SEQID NO: 1.
3.5, 7. 9. 11, 13. 15 &K 17 PHEGBBRAFINLHF L) T0%F &
M, LRALANG—HE. I HERAREFE) RABFRGKES
5 SEQIDNO: 1. 3. 5. 7. 9. 11. 13, 15 & 17 ¥ #E BB 7
BRAZESEAEZY 70%, 4Kk 80%. 85%  90%- 95%. 98%.
99% X & £ 100%F Fdk. XFrHEAFITARAE PCRREF %A
BAHTHEMENBGEY DNA HENIALERIRAEY. XTAER
ShAZBR B ) B i b 84 e ik 373 AR R A A A de BB 48 1 4G B 9 BT
R E R g e

HE YR FH—HR K TH G et (swab) ¥ & 5B AT & &)
A THBR, MERRE DNA 44, X6 H5RHMAERAEIFTH
514 B BB R E RS AR R BB AR TR,
PCR 3| W AR IXBAAHFRAAARAB LY BLAELER
Maniatis/Sambrook (Sambrook, J.% Molecular cloning: a laboratory
manual. ISBN 0-87969-309-6) F 444 .

B, AR —AFETRP B L 45HATE 8 44 A
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A 5| 6945 A A A £, AR R @0ARIERL QB A 7] Rt
HEZ DB &

EATFRIBRERALAGREZLOBHBNLBEEH TG GRRM
Mo 3 BB SbiE AT AR R & 4 BAT B 8] 45 4% T AT & 3 6915 B A A X A
E XL TIA G4 474 ELISA A2 R, AXFRRG—AEHF, ELISA
49 FUEE AT T ARE R L AT R G ik e, SR eGHR
BRE, HMILHRLESBHBAALEHRIH AR ME LY. REHRE
BREBTROGEHSBAESNLEZERGRRED R GHE.

Bb, REMAEH—ANERFT DB L 5 BAE & 422
HRBR YR QSRR EF £, IR EFECSTARERLNA
8 & G IARERL A QR R QK

EFRahEFRBRERLAG LSBT HALREEFZE MR
A BB eiE A TR & 5-BATE 8] 44 BA RS A5 BT R XA &
RETAGIE4RA ELISA BB, EXHAER ¥, ELISA 69 LA
HIBEALPRY LSBT ENLBIRHEG AR, SELAGHTET
B, BRItHRFABQHREAIME LY, REBZHERLBTY
BB S LB GRARGFIE.

B, KEANF A ERFTEFERARLHSBABDANLHE
A RARG B HRR XN L., IR XN SCOMRBERLAG LS
BATH S| BHE O SRERLAGE R K.

% FARPEGZATAEA, Flde, RERATARETESFRALE
BEL., b, FETUAEA BABARITARA @A, k- #R
R E ARG T A QIEAFRIARGER,; ZARETAES Iols, &
K. RFLA, KRR EHRST.

RUNEHETPREALVGEALER S YGRAGESET HOE
B BE % X B MK (ELISA). £& K43 (IFT) # Western P ik
SHT.

Bldode LI E AR NBRELLAGEORALARMRETAR
FHEHK, ETUARS LE. ERHAMREALE (RATEH). &0
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REEZ S AR, $1&Fhm L $ A EOFHERRRAAR I8
Mayer #= Walter % % .Immunochemical Methods in Cell and
Molecular Biology, Academic Press, London, 1987 ).

Hat RARER LAY B ORI BRERAL NG ELRRER BRRLY
¥ EBRATAM LR KK C 4 89 K (Kohler F= Milstein,
Nature,256, 495-497,1975) %, %% i 3 ) Bk %] &-.

AALSBMHELEHE EHBF B LHREHBEAREL SR
B, BT, M BARATEAT, HARELRERBHA (4= HIV
fAt) FIARARE MG AERLINLH)BATH & B,

Est, dw ERBGBREFBRLAG TS TUARHRIFA T HFA
RESBAE L EAHBEMHGE 6, RALTRATHERAGLN,

5% 264

LS 1

REALEHREATERZRHBRATH. SRR GHHLHK
A8 &) 44 BA o R 9454, 42 ATripleEs & & #4k4%3Z Clontech
manual(pT3003-1)#= Stratagene Gigapac III Gold Packaging manual
MEAREBREAE, BETX, A Tsp5091 oKL E i LoHATF
HE LA EM 3I6F 9 A H 4 DNA, BBHEEE SFF
¥ 2.5 Faalstey X065 5 B EcoRI ¥ L&) B840 \TripleEs &
%3, 12 A Gigapack III Gold Packaging Extract f= X % #F # XLIBlue
78 H R(Clontech(S0924)) L QL ER L. XEHRKRE, A 1HfakF
Aok (T4 3869 ) Fo 2)4 M B 5 BATH 8] A BAY £ £ e RARR K
ARG 10N EE R e B Fik., KFHKEFT 125 A FAH \TriplEx
E404K, 4 Clontech manual(PT3003-1)# X &y %, iX s 125 4~ F8
MEFAREARTH—FT—TEANABRRAEH LN A (pTriplEx) €
ik,

iX 117 A pTriplEx 404k 44 DNA R FEEMH5 LD RE KRR
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4, BFHAERFANHRREEARLR K. 2k 3869 B ELKT
A SEQ2. 4F6, EFEEHIK FabGe 45 &ty 44k F X I SEQ 8,
Foir A4t RS BA B S LHEHG SARRLSTH SAELAKERE
(13.67. 1A 510. 65.3B ; 13.67. 2A; 10.32. 3B;#= 10.66. 4B)% % &5 & 404K
% % B, SEQ 10. 12. 14. 16 #= 18. Blast R k4 A S HATH A H 417
EREFBBETUAR—FEARZREARAES RALRBEE. BT
SEQ ID NO:19 #= 21 3% 2| fo ik #4 hsp65 #= hsp70 KA E & HK,
HAHEXERBGRBABE—HRERZH EoHATE S LB AR
AREIAADELEOHAOEIEAENEREH G SR T .

5 3645 2

X % A8 £ % 4 &) Proteomics 7 .

a) HZE# & . A Waston F= Reed 32 E ¥ L9 RATH 814
B LA 316F ¢4 v Bk E @i, mRILIEA PBS ®hik—K(10
g S /40ml PBS), A Sml R HHRAEE-80C. BEE, HFNFSE
A 100 ml A PBSAC)%ik® Ak, H#&%F 5ml% PBS. Hmka
FEF (5 BEWE A 12,508 FAEEK 25 pgPefabloc’ ' SC 125 pg;
#BkB% (aprotinine) 5 pg); 42/ Branson sonifier 250 ¥4 100%%i it
2 50% M R AR LR ELEER 10 947, BB FM Ureum (9M).
DTT (70mM)#Fe Triton X- 100 2%), FERKALEER 30 54, AR
. ME £ 16°CrA 5,000g & S &k 15 2°4F, K& 16°Crh 100,000g
2 30 94F. ME A PlusOne 2-D F Z XA & ( Amersham
Biosciences ) RIBEH S HRUAY FEREFHEAR LV EHR. %
¥ . HEEAEE. 48 RC DC % & X% (Bio-Rad Laboratories)# &
B EQRE, #A&HRAE/E£-80CHLE 2D-PAGE. #£%3k, £
ID-PAGE ¥ A K% 100pg Tatd, MEREIALENE,
2D-PAGE W% fl ik 1500ug B o &, MEF M EZRE.

b) 2D-PAGE. ARiE#I:&HREQGFE, %A IPGphor REFR
K48 Ettan IPGphor % & % A % % (Amersham Biosciences) 3 %%
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wEA (IEF), EAREBREIXH L. #£AW, £4 14mg
DTT #= 0.5 % pl IPG-4 7 &t B KA A ik 7 Fodm 450p] K G H &,
& O/N20CHE £# 24cm BRENFERESEO K. e, RE
#3% H R W NAL 56 IEF. IEF B, RETUARAE-20CHLE] =%
PAGE. *fF =% PAGE, £4 140mgDTT #) 14ml +H L A+ &R ¥ £i&
¥h 15 04, MEAAS 350mg AL BAEH 15ml FHE AR £iR
Wb 15 4r P A. ME, BERERAARE AR T HLA =4
PAGE. #R3%4|i& % (Amersham Biosciences)# #6942, £ 125 %
Ettan Dalt IT £ /% (26 x20 cm;1 mm &)%¥, £ A Ettan Dalttwelve XL
HEHRGEAGR, ST TFHRE, RREZAE 40%TEH. 10%TBE
# % 3 A plus one 48X H £ (Amersham Biosciences) F &. *FF
FoLAELEE, RBHEHRM4EHGMAAE, %A PhastGel Blue R
( Amersham Biosciences) S8R # &, s FLEPE, REHFEH
RALEGMA2, 18 Trans-Blot SD Semi Dry Electrophoretic Transfer
Cell (Bio-Rad Laboratories)¥ & & 445 2| i BR ¢ 4 & ( Nitrocellulose
BAS5 ; Schleicher #= Schuell). &R AFA% KEM L 5%BLES W5
PBS & 4%, b Lkt BAWEERASG R AARFRA, foid
§ibd, TMB #= DONS 44 Kkt £ L L ERARR S AER AR
GELEGIRAN., R wEE 1, EAFTETURARNLEF L
MEED.
—AEHZ pl 4 5.6-6.15 # 60KkD Lo BAT A S 4 HEFHEZA.
B ibA d PTHIZINEGRZKY S ARENKFAT.
F—AEG A pl A 4.20-4.75 4 30KD L5 BB AL B EHE

. EBlafed PTRAEFHXNEGRAKXY 3N EANGKPAT,

Lk 3

R aBEFFBRLELEN T @ 14kD &8 . KD & @ F= Hsp70
F= Hsp65 #9R 5.

REHEHRENFTE, RAFTHE viXEBOVIGAM; CSL
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laboratories Parkville, Victoria, Australia)l2®| E1HB & &5 HATH
SIS FHGLENSIALERT T @RGRK. FTIHRREME
1.5ml &2 % : 4551k & 4 5 HAF 8 B ANSIAD-Lelystad,#r £ 4| &),
ROLSBHELTHEH/R D4 (ID-Lelystad, T 24 &), kb Y
S HAF 8 4 A% A E Ak 3+5/C (ID-Lelystad, 7 £ 4] &84 TLasb10 64
14kD % & .9kD & & .Hsp70 # Hsp65(0.5 #= Spg), F2 =4~ PPD( 3pug).
A=A EEARERYBIHN 12 A8 0 /%
1ml(0OD660=0.059) & 5B AT & 8 45 4% L4+ & 4 DSU405650 5 (& it 4
BAeeti: HFRALEEZH—. EH=ZFEHA) IR LENRNAHRS
BAXERBFHHFE—A. AW 4 AR 0.5ml XA TFRELLSBRHE
S|4 BAFE 4 316F (ID-Lelystad, 1 2414 ) &) KRB RE & G EAF
PPy AER (188-193). AAHBIKAE 0.1 ( B4 HFTEARE
i) FeR 2 HBABAAGTFREGAETRE vy T M,

HR: ARG ELARRFFES —RIBHTFTRE yH-EH
te, ERCMABET MEASFHLRLLTRERN, ERNERE
A1P8R7. 9RHHFTER (56%) B7 H T OkD #L/R 84 L 23 e,
AR BB F =R (33% )R 73+ 14kD, 9 R F45 8 R(90% )3t hsp65,
Fa LR F 69 = R 2t hsp70 &) L& m,
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L4 4

A 14 kD. 9 kD. 47kD. 70 kD #= 65 kD & @& %% 4, #FHHK
AR BLRL 6 48 W A= DTH BAL M G #23) .

a) RE

A T34 14 kKD, 9 kD. 47kD. 70 kD #= 65 kD & & ¢4 % % Bt
Foif xR A FHRAFE PPD 49 (XX KAL) DTH RE#HEES,
T REF: 1)AETHRE LS BATE S| 44 2/ 316F(ID-Lelystad,
HLHE; 4 Repdh) RELEIEY 2)W/0 A7 F s Ea
14kD & & (4 R3h4) 3) WO AEF P ey &40 9kD & & (4 R
) 4) W/O AEH e s E L0 47kD &4 (4 R4 ) 5) W/O &7 F
#hiLE L hsp70 (2 R34 ) 6) W/O AEH] P 444640 E 4R hsp6s (2 R
) 1) WO 4£F (3 Reh4h). A% 0 RA% 127 R&F T3
BB R Femik R

PR MR (pg) Ak (pg)
14kD 207 259
9kD 156 236
47kD 273 305
70kD 348 342
65kD 681 491

AF 00X (1ml) # 127 X (0.5ml) &F SREGHHATH LK.
EE A 118 AR OFHS  EF-56 R(LATEISHHE DTH
KAEA) F 524 178 Ri#t4T DTH 431,

b) i ¥ ARG ER

i it 4% Fl 47 2 SDS-PAGE #» %, & PPk 5 &, 3 ¥ ikl F Am#f 2.5ug
L5 E L0 14kD. 9KD. 47kD. 65kD #= 70kD & & #= 2.5ug &FrRIK
B (RAFSBHAEEKR ANS 9o @B ELEHF PPD; XA 5
SHATH S LB T E 4 B854 o meR F LBk i & H5BATF
B a4 B A Bk 3+5/C 49 PPD ) RAR R A EMLRLAH —RRL
HHH hFHER T HE IgG Lk, AE PPD YRENLERMFE
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e Ak,

SR FIARAMMFYHRARRIEEL 14, 9. 47, 65 7=
70 kD &4 (B 28 A-E, #KiL 1); €4 14kD TG AR RN
AESBAERLSBRHE S LR mREELE N PPD T H548
EyB (B 28 A, kil 2-4); €4 kD & & IR RN FoBAHE
Fe B HoBHENLEEL ERBE R EDF L5 BATFH 4 PPD ¥
AR FR, [ERRAF45BATH PPD Fe9MEEE (B 2H B, &
i# 2-4); E42 47KkD B A HRKRA (5B) FoHFEF L HBATHE
BB EREDTHAMEIRE, AR ERSF PPD ¥ &0 &
% (@28 C, #if 2-4); F4 65 F 70kD & & 9 AR 4 5 BAF
Bha o LEsmp s Ehi PPD P MERR (B 2
A DA E, kil 2-4).

% 5h, #EAAAE ELISA FER Ao FHERTE IgC Rk HA S
REHEERM, LFA Sug EFH L LB ENLLEFH B R
( B854,5255, 316F, 3+5/C, Teps ) 34 9HBAT & Bk ANS 69 &FF R
W (2w ELEY, KCLERY, 5568 %8) fo Spg TR
4 14kD. 9 KD. 47 kD. 70 kD #= 65 kD & & &L, &b, AA
F£ OD=1. 0 &it 1/80 & ¥ B (titer) A FA MBI #17&.

LR MRFMBEEE, 5 14kD. 9kD. 47kD. 70 KD #= 65
KD 4R B ZBANEFRREARE (FHE>640; £ 2H3), ik
%, 9KD ZOAAMEFFHARFBE (FHE 160; K275 3),
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#2

OD=1.0 R RIMERE (5 52 K)
B86 | 525 | 3+b6/ | 316 |Tep |AN5 |14 |9 47 | Hep | Hep
4 b C F 8 KC (kD {kD (kD [70 |65
For |US |Joh |Exc | KC |L
m 0 n. r. L
Cell

Paratb 840 [>64 |>64 {>64 | >64 |>64 |>64 | <b <b 5 40 <5

643 |>64 |>064 |>64 |>64 |>64 [>64 | <6 | <5 <5 40 10

702 |>64 | >64 |>64 |>64 |>64 [>64 [<b [<5 |<5 (20 {5

929 |>64 |>64 |>64 |>64 |>64 [{>64 {<b (b <6 |40 10

14 kD 595 |10 20 <5 10 20 40 320 |<b {<b 5 20

5

700 | <b 5 <b <5. 110 20 [>64.|<5 40 |<b 10
2 0

864 | 40 40 10 20 160 | 20 >64 | <b <b b 10
6 0

950 |56 B <b 10 40 40 >64 | <6 <6 <6 20
6 0

9 kD 172 | <b 5 <b 5 10 <B <b <5 <b <5 10

743 | b <b |<b |<b |40 10 |<b (<6 |5 10 10

811 | <b 80 5 5 10 5 <5 <5 <5 <6 <5

878 |20 80 |20 20 |40 40 (<6 |<b |5 b 10

40



03803467. 0 o P E35/41m

47 kD 296 | 10 20 |<b <6 |20 10 <6 |<b >64 |6 ]

8 0

296 | 160 {80 |40 40 |[160 |10 <6 |<5 >64 | 5 10
9 0

384 (<6 |6 <5 {<5 {10 |[<b |<b |<b >64 | b 5
7 0

391 |10 5 <5 |b 10 b 10 | <b >64 | b 10
1 0

Hsp70 702 |20 10 |10 5 80 10 5 <5 b >64 (<6

0 0
704 | 10 20 |20 10 20 5 <6 |<b 10 |>64 ) <5
9 0

Hep66 310 |10 10 10 5 40 40 <6 <b 20 10 >64

b 0
950 |5 40 120 |b 40 80 <b <5 <6 |5 >64
6 0

R 172 | <6 <b <5 <5 10 10 <5 <5 <b <5 <5

384 |10 110 |10 [20 |10 |5 |<56 |[<6 |<6 |<5 |<B

742

.9 835 (20 8 |5 b5 10 5 <6 (<6 [<5 [|<5 |>5

873 | <b 20 | <6 10 |6 <6 <6 |<5§ <b 10 >b
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#3

OD=1.0 M MEHE (5 178 X)
B85 [ 525 | 3+5/ (3816 | C ANB |14 |9 47k |Hsp | Hsp

4 5 C F KC |KC |kKD kD D 70 |66
For | US |Joh {Exc |L L
m 0 n. T,
Cell

Paratb 840 |>64 | >64 {>64 {>64 |>64 [>64 | 5 b 10 320 | 20

643 (>64 |>64 |>64 |>64 | <64 |>64 | <b |10 5 40 20

702 [>64 |>64 (>64 |>64 |>64 |>64 {<b |b b 10 5

929 |>64 |>64 |>64 |>64 |>64 [>64 {<6 |10 |10 |20 |40

14 kD 596 |20 80 <6 20 320 {6 >64 | b 20 10 40

5 . ; -0
700 | <b 20 |<b |<b |320 | <56 [>64 |10 10 ;<6 |20
2 0
864 {10 80 5 20 80 10 [>64 ;140 )b 5 20
6 0
950 (5 40 (| <b 10 160 |5 >64 | 20 10 10 20
6 0

9kD 172 | <b 10 |<6 |20 |80 |<5 [10 |<B |40 (10 80

8
743 | <b 40 |<6 |5 80 (20 |5 160 20 (<5 |40
0
811 |<5 [20 (<5 |<5 160 (40 |40 160 {80 10 |80
6

878 140 180 (20 (80 (320 10 (10 (160 [10 |& 40
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17kD 296 |40 |80 J10 |10 |40 | <6 |10 |<6 |>64 |20 |40

8 0
296 |20 80 10 40 320 |6 <6 <5 [>64 |5 20
9 0
384 |<6 |80 |<b <b 80 <5 <6 {(<b [>64 [10 10
7 0
391 | 80 160 |20 10 80 b 40 [20 (>64 |10 40
1 0

Hsp70 702 |>64 {80 80 10 |>64 {40 |(<b |<b |20 |>64 |b

0 0 0 0
704 1 >64 (640 1>64 |10 |>64 1320 |<5 [<5 |80 >64 | 10
9 0 0 0 0

Hsp65 310 | 320 80 160 |20 80 40 10 20 40 40 >64

b 0
950 |>64 {160 | >64 |20 80 80 80 320 [160 ;180 |>64
5 0 0 0

tx |172 [<6 |20 |<5 |<6 |20 |<6 |5 |<6 |<6 |<b |<b.

384 |10 80 10 10 20 5 <b <5 <b <5 <6

742 |<6 |20 |<5 <B 40 10 |<6 <5 |<b |5 10

I 835 | <6 |80 <b <b 20 10 <b |<b |<b |<b |<b

873 |<b |20 |<5 <6 |80 |[<6 [<b [<5 |<b |<b [<5
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¢) DTHREH

#R4E EU 484 (directive)64/432 ( 484~ 97/12 F=354- 98/46 15 £ 49 )
HATRERBHE (DTH) AL E. BFX, E4 2000 IE &% PPD, #
2000 #= 5000 IE 4 PPD & 72 I ERR KRB HE 4G, Hinid
it2mm IAA R DTH R EFaM, A4 @mRREINLEEEZGHET, KR
MR Fa iR SR E A CERSHH T4 PPD LEHE (K 4). £Al4
K5 EE R 14kD &4 (1/4) #= hsp65(1/2) , FemiR L E/E 47kD &
G (1/4) #6304 F 694 PPD R (£ 4). /£ 9kD % & #= 70kD
EQrEegmd RARNE 4 PPD L EM (K 4),

$:%. /£ DTHPPD AR ¥ 9kD #= Hsp70 B @ XA LB A5, /£
EEABTFREALGEY A5 S DTHPPD #£2 F R5 PPD LXK
FHEGEHEALT, REBERALANIG KD XA KR AFNLE AL,
ik 55 Hsp70 424

44



03803467. 0 oW B 39/410
% 4.DTH RN
DTH DTH DTH
(% 56 X (B 52%) (3178 K)
A2 | B2 A2 |B2 |B5 A2 |B2 | B5
k |K k k K |K |K
Ptb {840 [0 |0 23 (6 |9 12 [2 |8
643 | 0 25 |15 |28 6 5
1
700 ]0 0O 11 {5 |7 10 [4 |4
9
929 |0 |0 17 |8 |11 6 [6 |6
3 5
14 |59 |0 |0 0.5 {1.0 [0 0 Jo Jo
kD |5
700 [0 |0 2.5 o |o o o Jo
2 -
8410 |0 15 [0 |48 o o o
6
950 [0 [0 10 o j15 5 (o |o
6
9 [172{0 [0 0o o Jo 0 o Jo
kD |8
743 10 |0 0 (o |o 0o (o |o
0
8iL|o |0 0 |o Jo o |o |o
6
878 10 |0 0 o fo o |o Jo
3
—
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03803467. 0 W ZE40/4100
47 | 296 |0 0 |o
kD |8

296 [0 0 [0
9
384 1 0 0 0
7
391 |0 0 |0
1
Hs [ 702 |0 1.6 |0
p70 1 O
704 | O 0 |o
9
Hs {3100 10 |05
p65 | b
950 | 0 0 |o
5
ez | 172 |0 0o |o
7
384 [ 0 2.0 |05
8
742 | 0 0 |0
9
% | 886 |27 25 |0 NT
4
873 |0 0 |o
8

ADTH > 2mm F¥H 4%,

NT JhRtH: FELR TR ER.
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W B8R

A 1A 277 2D $E/ 4) Western FF 3 F A & pI 2 4.20-4.75 45 33kD
G, AREARZKY 3IANHEHKPEAT.

A 1B £ 7 2D $£ X 49 Western FP i % & /& pI 34 5.60-6.15 49 60kD
G, AREARKY 5 ANHEHKRPAT.

BICRTEXEMTLELEWN 2D 82K, L+ TR 33kD # 66kD
O QR BE,

B 1D 74 %4 2D 88, HFHKRTH 33kD F= 66kD & &G 4y
B E.

A 2

R B EMLL 14D ZE (B A). £ 9kD X4 (B B),
F40 47kD (B C). £4a4:4L 70kD (A D) = EL 65kD (B E) £
Bty hF A (5§ 178 X ) ¥R EPIE.

1iE, 14 (A), 9 (B), 47 (C), 70(D)2k 65 kD (E)E 44t E & .

2, FOBHEE/RANS @B ELEY.

3il, LoBATH LA AN BSS4 2 mieE F L EY.

41, kB E5BATE S L E M 3+5/C &) PPD.

5il, R A4 LKATH A ANS 49 PPD.
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/290

<110> ID-Lelystad, Instituut voor Dierhouderij en Diergezondheid B.V.

120> BT RIS SO B IS 2 W RS

<130> XYZ

<160> 22

<170> PatentIn version 3.1

<210> 1
<211> 1175

<212> DNWA

213> GO BRI S5 A

<220>
<221> CDS
<222> (134)..(1144)

<223>

<400> 1
aattgcctca cgattcaata tcaccactcet agtaatagga ttcccacteg taccategac

tgtgtgtgat tcctgecaga cagcatcggc ggggegegee gacacaacac atagtcagat

agaggagact tcc gtg ccg aac cga cgc cga cgce aag ctt tecg aca gcc
Val Pro Asn Arg Arg Arg Arg Lys Leu Sexr Thr Ala
1 5 10

atg agc geg gtc gec gec ctg gea gtg geg agt cect tge gea tac tte
Met Ser Ala Val Ala Ala Leu Ala Val Ala Ser Pro Cys Ala Tyr Phe
15 20 25

ctt gtc tac gaa tcg acg gcc ggc aac aag gcg ccC gag cac cac gag
Leu Val Tyr Glu Ser Thr Ala Gly Asn Lys Ala Pro Glu His His Glu
30 35 40

ttc aag cag gcc geca gtg atg agc gat ctg ccg ggc gag ctg atg ggt
Phe Lys Gln Ala Ala Val Met Ser Asp Leu Pro Gly Glu Leu Met Gly
45 50 55 60

gcg ctg tecg cag ggc ctg tecg cag ttt ggg ate aac ctg ccc cecg gtg

Ala Leu Ser Gln Gly Leu Ser Gln Phe Gly Ile Asn Leu Pro Pro val
65 70 75

48

60

120

169

217

265

313

361



03803467.0

Eg

K HE2/29M

cce
Pro

ggc
Gly

ctg
Leu

acc
Thr
125

agce
Ser

ctg
Leu

aac
Asn

cecg
Pro

tce
Ser
205

gge
Gly

acc
Thr

aac
Asn

gac
Asp

ggce
Gly
285

ggc
Gly

gcg
Ala

ctg
Leu

gec
Ala

ctg
Leu
acc
110
agt

Sex

ccg
Pro

ccg
Pro

cee
Pro

gqg
Gly
190

ga99
Gly

gac
Asp

agt
Gly

gac
Asp
ctg
270
ggc
Gly

gcg
Ala

‘gg¢
Gly

cce
Pro

ctyg
Leu

ggt
Gly
95

aat
Asn

cce
Pro

ggt
Gly

acc
Thr

gcg
Ala
175

ctag
Leu

gce
Ala

ccg
Pro

ctg

gtg
Val
255

ctc
Leu

gcg
Ala

gcc
Ala

gcc
Ala

cecg
Pro
338

age
Ser
80

agc
Ser

cce
Pro

ggc
Gly

gcg
Ala

acqg
Thr
160

ctg
Leu

ggc
Gly

gge
Gly

teg
Ser

ggce
Gly
240

atg
Met

aag
Lys

gcc
Ala

ggc
Gly

gcg
Ala
320

gtc
val

gge
Gly

cce
Pro

ggt
Gly

ctg
Leu
gcg
145
ccyg

Pro

tce
Ser

age
Sexr

ctg
Leu

acc
Thr
225

ggce
Gly

caa
Gln

ggce
Gly

geg
Ala

gce
305

ggt
Gly

tag

ggce
Gly

gge
Gly

ctg
Leu

acc
Thr
130

ccg
Pro

ggc
Gly

aac
Asn

ccg
Pro

gac
Asp
210

tte
Phe

gge
Gly

gcc

ctg
Leu

ggt
Gly
290

ctyg

Leu

gcyg
Ala

gee
Ala

ctg
Leu

acg
Thr
115

agt
Ser

acg
Thr

ggc
Gly

cce
Pro
acc
185

ccg
Pro

ggt
Gly

tecg
Ser

gcc
Ala

gtg
val
275

gct
Ala

cce
Pro

ttg
Leu

acc

ggc
Gly
100

agc
Ser

cect
Pro

acqg
Thr

999
Gly

999
Gly
180

gtg
val

ggc
Gly

aac
Asn

agc
Ser

aac
Asn
260

atg
Met

ttg
Leu

ggt
Gly

ccg
Pro

agc
Ser
85

acg
Thr

cece
Pro

ggt
Gly

cec
Pro

gtc
val
165

ctg
Leu

gcg
Ala

gece
Ala

gcc
Ala

tcg
Ser
245

cag
Gln

ccg
Pro

cece
Pro

gcg
Ala

gcg
Ala
325

act
Thr

cce
Pro

ggt
Gly

ttg
Leu

999
Gly
150

gce
ala

acc
Thr

ccg
Pro

ggt
Gly

tcg

Ser

230

ggt
Gly

ctc
Leu

gcg
Ala

ggc
Gly

gcc
Ala
310

gcc

cce
Pro

gge
Gly

gcg
Ala

acc
Thr
135

cte
Leu

acc
Thr

age
Ser

agt
Sex

ggc
Gly
215

ccyg

Pro

gge
Gly

ggc
Gly

atc
Ile

gcg
Ala
295

ggc
Gly

gce

Ala Ala

ggt
Gly

ctg
Leu

acc
Thr
120

agce
Ser

acc
Thr

cce
Pro

ccg
Pro

gag
Glu
200

acq

Thx

ate
Ile

agc
Ser

gcg
Ala

acg
Thr
280

gce
Ala

gce
Ala

ggc

ctg
Leu

gga
Gly
105

agt
Ser

cce
Pro

gcg
Ala

ggc
Gly

gce
Ala
185

gtg
Val

tac
Tyx

gge
Gly

ggc
Gly

ggt
Gly
265

cag
Gln

ggt
Gly

ctg
Leu

gce

Gly Ala

gcc
Ala
90

acg
Thr

cce
Pro

gagt
Gly

cce
Pro

gce
Ala
170

999
Gly

ccg
Pro

ccg
Pro

ggc
Gly

gge
Gly
250

cag
Gln

gge
Gly

gect
Ala

ccg
Pro

gcg
Ala
330

accttttcca aaccatccac cagacggcac ¢

49

agc
Ser

ccg
Pro

ggc
Gly

ctg
Leu

ggc
Gly
155

999
Gly

acy
Thx

atc
Ile

atc
Ile

ggt
Gly
235

ctg
Leu

gcg
Ala

atg
Met

ctyg
Leu

ggt
Gly
315

ceg

cce
Pro

ggc
Gly

ctg
Leu

acc
Thr
140

gcg
Ala

ctc
Leu

geg
Ala

gac
Asp

ctg
Leu
220

ggc
Gly

gte
val

atce
Ile

cac
His

ccc
Pro
300

gcg
Ala

gca

Pro Ala

409

457

505

§53

601

649

697

745

793

841

889

937

985

1033

1081

1128

1175
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<210> 2

<211> 336

<212>

<213>

<400> 2

PRT

SR B B 4% A

Val Pro Asn

1

Ala

Ser

Gly

65

Gly

Pro

Gly

Leu

Ala

145

Pro

Ser

Ser

Leun

Ala

Thr

val

Leu

Gly

Gly

Leu

Thr

130

Pro

Gly

Asn

Pro

Asp
210

Leu

Ala

35

Met

Sex

Ala

Thr

115

Sex

Thr

Gly

Pro

Thr
195

Pro

Arg

Ala

20

Gly

Ser

Gln

Thr

Gly

100

Ser

Pro

Thr

Gly

Gly

180

Val

Gly

val

Asn

Asp

Phe

Ser

85

Thr

Pro

Gly

Pro

val

165

Leu

Ala

Ala

Arg

Ala

Lys

Lau

Gly

Thr

Pro

Gly

Leu

Gly

150

Ala

Thr

Pro

Gly

Arg

Ser

Ala

Pro

55

Ile

Pro

Gly

Ala

Thr

135

Leu

Thr

Ser

Ser

Gly
215

Lys

Pro

Pro

40

Gly

aAsn

Gly

Leu

Thx

120

Ser

Thr

Pro

Pro

Glu

200

Thr

Leu

Cys

25

Glu

Glu

Leu

Leu

Gly

1065

Ser

Pro

Ala

Gly

Ala

185

val

Tyr

Serxr

Ala

His

Leu

Pro

Ala
90

Thx-

Pro

Gly

Pro

Ala

170

Gly

Pro

Pro

Thy

Tyr

His

Mat

Pro

75

Ser

Pro

Gly

Leu

Gly

155

Gly

Thr

Ile

Ile

50

Ala

Phe

Glu

Gly

val

Pro

Gly

Leu

Thr

140

Ala

Leu

Asp

Leu
220

Met

Leu

Phe

45

Ala

Pro

Gly

Leu

Thr

125

Ser

Leu

Asn

Pro

Ser”

205

Gly

Ser

val

30

Lys

Leu

Ala

Leu

Thr

110

Ser

Pro

Pro

Pro

Gly

190

Gly

Asp

Ala

15

Tyr

Gln

Serxr

Leu

Gly

95

Asn

Pro

Gly

Thr

Ala

175

Leu

Ala

Pro

val

Glu

Ala

Gln

Ser

80

Ser

Pro

Gly

Ala |

Thr

160

Leu

Gly

Gly

Ser



03803467. 0 FFoal ROH4/291
Thr Phe Gly Asn Ala Ser Pro Ile Gly Gly Gly Gly Thr Gly Leu Gly
225 230 235 240
Gly Gly Ser Ser Ser Gly Gly Ser Gly Gly Leu Val Asn Asp Val Met

245 250 255
Gln Rla Ala Asn Gln Leu Gly Ala Gly Gln Ala Ile Asp Leu Leu Lys
260 265 270
Gly Leu Val Met Pro Ala Ile Thr Gln Gly Met His Gly Gly Ala Ala
275 280 285
Ala Gly Ala Leu Pro Gly Ala Ala Gly Ala Leu Pro Gly Ala Ala Gly
290 295 300
Ala Leu Pro Gly Ala Ala Gly Ala Leu Pro Gly Ala Ala Gly Ala Ala
305 310 318 320
Gly Ala Leu Pro Ala Ala Ala Gly Ala Ala Pro Ala Leu Pro Pro Val
325 330 338
<210> 3
<211> 600
<212> DNA
<213> SR ERIS TR
<220>
<221> CDS
<222> (67)..(567)
<223>
<400> 3

ttcgagaagg gatagcaggce ggggecggge ggtgaacceqg ggaggcgege ggtgcgtett

cagggc atg tec cgt ttg tca ttt gtc tge agg ctt ttg gec geca acc
Met Ser Arg Leu Ser Phe Val Cys Arg Leu Leu Ala Ala Thr
5

1

get tte gec
Ala Phe Ala
15

gcg gcc acc
ala Ala Thr

gcg ceqg tte
Ala Pro Phe

gte
val

gac
Asp

aac
Asn
50

gcc
Ala

gac
Asp
35

ggc
Gly

ctg
Leu
20

cgce

Arg

gce
Ala

cta
Leu

ctg
Leun

agt
Ser

10

ctc ggg ctg
Leu Gly Leu

ggc gac
Gly Asp
25

caa ttc acc
Gln Phe Thr
40

gcg ace
Ala Thr

aag cce
Lys Pro

ctg cag ggc
Leu Gln Gly
55

51

gtg
Val

acg
Thr

gcc
Ala

cey
Pro

ctc
Leu

gtg
vVal
60

cge
Arg

agc
Ser
45

ctg
Leu

gcg
Ala
30

ggc
Gly

tgg
Trp

60

108

156

204

252



03803467. 0 FoAl R H5/29mW

ttc tgg acg ccg tgg tge ccg tac tge aac gcc gag goe ccg gge gty 300
Phe Trp Thr Pro Trp Cys Pro Tyr Cys Asn Ala Glu Ala Pro Gly Val
65 70 75

agce cgg gtg gec gec gece aac ccg gge gtce acc ttc gte gge gtc gee 348
Ser Arg Val Ala Ala Ala Asn Pro Gly Val Thr Phe Val Gly Val Ala

80 85 90
gcc cac tcc gaa gtc ggc gec atg gec aac ttc gtc tec aag tac aac 396
Ala His Ser Glu Val Gly Ala Met Ala Asn Phe Val Ser Lys Tyr Asn
95 100 105 110
ctg aac ttc acc acg ctc aac gac gcc gac ggc geg atc tgg gec cge 444

Leu Asn Phe Thr Thr Leu Asn Asp Ala Asp Gly Ala Ile Trp Ala Arg
115 120 125

tac ggc gtg cece tgg cag ccec geg tac gtg ttc tac cgg gecg gac ggc 492
Tyr Gly Val Pro Trp Gln Pro Ala Tyr Val Phe Tyr Arg Ala Asp Gly
130 135 140
agc tcc acc ttc gtc aac aac ccc acc tcg geg atyg ccc cag gac gaa 540
Ser Ser Thxr Phe Val Asn Asn Pro Thr Ser Ala Met Pro Gln Asp Glu
145 150 155
ctg gcc gce cgg gty gog geg ctg cge tgacgtggac cgeggtctgg 587
Leu Ala Ala Arg Val Ala Ala Leu Arg
160 165

tcgggetgge ggt 600
<210> 4

<211> 187

<212> PRT

213> AR

<400> 4

Met Ser Arg Leu Ser Phe Val Cys Arg Leu Leu Ala Ala Thr Ala Phe
1 5 10 15

Ala Val Ala Leu Leu Leu Gly Leu Gly Asp Val Pro Arg Ala Ala Ala
20 25 30

Thr Asp Asp Arg Leu Gln Phe Thr Ala Thr Thr Leu Ser Gly Ala Pro
35 40 45

Phe Asn Gly Ala Ser Leu Gln Gly Lys Pro Ala Val Leu Trp Phe Txp
50 55 60

Thr Pro Trp Cys Pro Tyr Cys Asn Ala Glu Ala Pro Gly Val Ser Arg
65 70 15 80

Val Ala Ala Ala Asn Pro Gly Val Thr Phe Val Gly Val Ala Ala His
B85S 90 9%

52
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Ser Glu Val Gly Ala Met Ala Asn Phe Val Ser Lys Tyr Asn Leu Asn
100 105 110

Phe Thr Thr Leu Asn Asp Ala Asp Gly Ala Ile Trp Ala Arg Tyr Gly
115 120 125

val Pro Trp Gln Pro Ala Tyr Val Phe Tyr Arg Ala Asp Gly Ser Ser
130 135 140

Thxr Phe Val Asn Asn Pro Thr Ser BAla Met Pro Gln Asp Glu Leu Ala
145 150 155 160

Ala Arg Val Rla Ala Leu Arg
165

<210> S

<211> 366

<212> DNA

<A KR RIS

<220>
<221> CDS
<222> (34)..(366)

<223>

<400> 5

tagcggtgeca ttgactgggg aaggtgtecca cac atg agg ctg tcg ttg age aaa 54
Met Arg Leu Ser Leu Ser Lys
1 5

ttg ggc gtt gecg gtg gge age gcg gea gtg geca ttg acc gece geg gee 102
Leu Gly Val Ala Val Gly Ser Ala Ala Val Ala Leu Thr Ala Ala Ala
10 15 20

ggt gtc geca tec gec gac cce atg gac geg atc atc aac acc acc tge 150
Gly Val Ala Ser Ala Asp Pro Met Asp Ala Ile Ile Asn Thr Thr Cys
25 30 35

aac tac ggg cag gtg atc gece geg ctg aac geg tce gac ccg gcg gect 198
Asn Tyr Gly Gln Val Ile Ala Ala Leu Asn Ala Ser Asp Pro Ala Ala
40 45 50 55

gec cag cag ctg aac teg teg ceg atg geg cag tec tac atc cag cgg 246
Ala Gln Gln Leun Asn Ser Ser Pro Met Ala Gln Ser Tyr Ile Gln Arg
60 €5 70

ttc ctg gce tec cecg ceg geg aag cgt cag cag atg gee cag cag ate 294
Phe Leu Ala Ser Pro Pro Ala Lys Arg Gln Gln Met Ala Gln Gln Ile
15 80 85

cag ggc atg cog gec gcg cag cag tac atc aac gac atc aac cag gte 342
Gln Gly Met Pro Ala Ala Gln Gln Tyr Ile Asn Asp Ile Asn Gln Val
90 95 100

53
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gcg gtc acc tgt aac aac ttc tga
Ala Val Thr Cys Asn Asn Phe

105 110
<210> 6
<211> 110
<212> PRT
<213 oK B T
<400> 6
Met Arg Leu Ser Leu Ser Lys Leu
1 5
Val Ala Leu Thr Ala Ala Ala Gly
20
Ala Ile Ile Asn Thr Thr Cys Asn
35 40
Asn Ala Ser Asp Pro Ala Ala Ala
50 55
Ala Gln Ser Tyr Ile Gln Arg Phe
a5 70
Gln Gln Met Alda Gln Gli Ile Gl
85
Ile Asn Asp Ile Asn Gln Val Ala
100
<210> 7
<211> 1410
<212> DNA
<213> S5 EEIG %I
<220>
<221> CDS
<222> (46)..(1410)
<223>
<400> 7

ctataggcat accccgacge agaaacaaca cggaaggtag ctccg gtg get ccg aag

Gly Val Ala
10

Val Ala Ser
25

Tyr Gly Gln

Gln Gln Leu

Leu Bla Ser
75

Gly Met Pro
90

Val Thr Cys
105

54

val

Ala

val

Asn

60

Pro

Ala

Asn

Gly

Asp

Ile

45

Ser

Pro

Ala

Asn

Ser

Pro

Ala

Ser

Ala

Gln

Phe
110

Ala

15

Met

Ala

Pro

Lys

Gln
95

Ala

Asp

Leu

Met

Arg

Tyx

366

57
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gtc
Val

ttt
Phe

tac
Tyr

gag
Glu

gac
Asp

999
Gly
85

g99
Gly

gce
Ala

cac
His

ggce

Gly

cecg
Pro
165

atc
Ile

gge
Gly

ggc
Gly

atc
Ile

gtg
Val
245

ggce

teg
Ser

ctc
Leu

cgyg
Arg

gge
Gly

ctg
Leu
70

ctg
Leu

ctg
Leu

cgc
Arg

gag
Glu

aag
Lys
150

gce
Ala

ctg
Leu

gag
Glu

aag
Lys

gce
Ala
230

gaa
Glu

acc

tce
Ser

gce
Ala

cce
Pro

cge
Axg
55

gte
Val

gtc
Val

tac
Tyr

gtg
Val

cgg
Arg
135

gag
Glu

gcc
Ala

tcg
Serx

gcc
Ala

gtc
val
215

gag
Glu

tcg

gat
Rsp

aag
Lys

ggt
Gly
40

gtg
Val

ggc
Gly

tte
Phe

gag
Glu

gtg
val
120

atc
Ile

ctg

aaa
Lys

gece
Bla

gac
Asp
200

gcc
Ala

gtg
Val

gcc

ctg
Leu

cag
Gln
25

gac
Asp

gte
vVal

aac
Asn

gac
Asp

tte
Phe
105

gtg
val

gee
Ala

cge
Arg

ccc
Pro

aag
Lys
185

tece
Ser

atc
Ile

ttc
Phe

gce

Ser Ala Ala

gcg ctg tgg

ttc
Phe
10

cte
Leu

ccg
Pro

gag
Glu

aac
Asn

geo
Ala

tte
Phe

gte
Val

cag
Gln

aac
Asn

gece
Ala
170

tce

Ser

acc
Thr

gtg
val

gcc
Ala

gag
Glu
250

cte

teg
Ser

ggc
Gly

cey
Pro

ccyg
Pro

ctg
Leu
15

acc
Thr

acc
Thx

ggc
Gly

cge
Arg

ggc
Gly
155

gcg
Ala

gee
Rla

cce
Pro

acc
Thr

cgc
Arg
235

acg
Thr

gac

cag
Gln

gtc
Val

ctg
Leu

ctg
Leu
60

ggc
Gly

999
Gly

cca
Pro

acc
Thr

gce
Ala
140

tecg

Ser

acg
Thr

tac
Tyr

ccg
Pro

ggt
Gly
220

gac
Asp

ctg
Leu

gtc

att
Ile

ccg
Pro

gce
Ala
45

cgg
Arg

gg99
Gly

ate
Ile

ctg

acg
Thr
125
ctg
Leu

acg
Thr

ggc
Gly

gtc
Val
gcg
205

gcg
Ala

ggc
Gly

gce
Ala

acc

gte
val

caa
Gln
30

g99
Gly

gcg
Ala

cge
Arg

acc
Thr

ctg
Leu
110

ccc

Pro

gag
Glu

gtg
val

ctg
Leu

gac
Asp
190

gac
Asp

gece
Ala

gce
Ala

gag
Glu

gce

aat
Asn
15

ccc

Pro

teg
Ser

gcg
Ala

tgg
Trp

acc
Thr

cgc
aArg

gac
Asp

ggc
Gly

gcg
Ala

gag
Glu
115

ggce
Gly

tgg
Trp

cge
Rrg

cgc
Axrg

acg
Thr
255

ccC

55

tee
Ser

gag
Glu

ctg
Leu

ctg
Leu

gce
Ala

cecg
Pro

aac
Asn

gce
Ala

ttc
Phe
ctg
160
teg

Ser

cag
Gln

gaa
Glu

gga
Gly

gtg
Val
240

gco
Ala

gac

Val Ala Pro Lys

1

ggt
Gly

acg
Thr

ctg
Leu

gce
Ala
65

gac

Asp

gag
Glu

ctg
Leu

gcc
Ala

acc
Thr
145

gtg
val

acc
Thr

gtc
Val

cgg

atc
Ile
225

gtc
Val

agc
Ser

gce

cct
Pro

ctg
Leu

atc
Ile
50

aag
Lys

cgg
Arg

ggc
Gly

ggt
Gly

gce
Ala
130

cgg
Arg

tac
Tyr

atg
Met

ttc
Phe

ccg
Pxo
210

ggc
Gly

gcg
Ala

cgg
Arg

gtc

gga
Gly

cge
Arg
35

ggce
Gly

gac
Asp

tte
Phe

ctg
Leu

cac
His
115

ggc
Gly

teca
Ser

ctg
Leu

cgg
Arg

tac
Tyxr
195

ctg
Leu

gcc
Ala

ate
Ile

gtc
val

gac

tcg
Ser
20

cge
Arg

ggc
Gly

tac
Tyr

ggc
Gly

aag
Lys
100

tgc
Cys

ccg
Pro

ttg
Leu

teg
Ser

ttc
Phe
180

gtc
Val

gac
Asp

acg
Thr

gac
Asp

ggc
Gly
260

aag

105

153

201

249

297

345

393

441

489

537

585

681

128

177

€625

8§73



03803467.
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&R OH9/29

Gly

atc
Ile

gte
Val

gac
Asp

cge
Arg
325

cgce
Arg

cag
Gln

gcg
Ala

gcg
Ala

acc
Thr
405

ccg

Pro

aac
Asn

g99
Gly

Thr

acc
Thr

aac
Asn

gcg
310

ctt
Leu

atc
Ile

acc
Thr

ctg
Leu

ccg
Pro
390

cge
Arg

gtg
val

gcg
Ala

gca
Ala

<210>

<211>

<212>

<213>

<400>

Ala

gag
Glu

aac
Asn
295
cge
Arg

acc
Thr

gte
Val

aac
Asn

gcg
Ala
375

gga
Gly

gag
Glu

gac
Asp

gtg
val

tga

454

PRT

8

Leu

cac
His
280

gece
Ala

tgy
Trp

gaa
Glu

ggce
Gly

tac
Tyr
360

ccy
Pro

tte
Phe

gtg
Val

gtc
Val

acc
Thr
440

265

ctg
Leu

999
Gly

gac
Asp

999
Gly

ctt
Leu
345

gce
Ala

gag
Glu

atc
Ile

999
Gly

gcce
Ala
425

ggc
Gly

Leu

cge
Arg

atc
Ile

gecc
Ala

ctg
330
tecg

Ser

acc

cte
Leu

gag
Glu

cgc
Arg

Asp

gag
Glu

acc

Thr

gtg
Val

315

gtg
val

tecg
Sar

acc
Thx

tac
Tyxr

acc
Thr
395

cgg
Arg

110

gaa
Glu

aac
Asn

ace
Thr

gte
val

val

cac
His

cge
Arg
300

ttg
Leu

ggc
Gly

atg
Met

aag
Lys

gac
Asp
380

cag

Gln

atg
Met

atc
Ile

ate
Ile

S5 BT E B S

Thr

cac
His
285

gac
Asp

gce
Ala

aac
Asn

gce
Ala

gca
Ala
365

aag

Lys

atg
Met

aac
Asn

gece
Ala

cgg
445

Ala
270

ggce
Gly

aaqg
Lys

gtg
val

ggc
Gly

ggc
Gly
350

ggc
Gly

gge
Gly

acg
Thr

tcg
Ser

tac
Tyr
430

gte
Vval

Pro

ggt
Gly

ctyg
Leu

aat
aAsn

agc
Ser
335

atc

Ile

atg
Met

atc
Ile

gcc
Ala

ctg
Leu

415,

tte
Phe

tgc
Cys

Asp Ala

cac gce
His Ala

ctg gcce
Leu Ala
305

ctg ctt
Leu Leu
320

atc ggc
Ile Gly

gcg ggc
Ala Gly

atc ggc
Ile Gly

acc atc
Thr Ile
385

gecc atc
Ala Ile
400

ctg cag
Leu Gln

gec agce
Ala Ser

ggc cag
Gly Gln

val

gac
Asp
290

aac
Asn

gce
Ala

gaa
Glu

aac
Asn

cte
Leu
370

aac
Asn

ccg
Pro

ggec
Gly

ccg
Pro

gcg
Ala
450

Asp
2175

atc
Ile

atg
Met

cca
Pro

ggc
Gly

cge
Arg
355

acc

Thr

gcc
Ala

ctg
Leu

dg99
Gly
gcg
435

atg
Met

Lys

ctg
Leu

gac
Asp

ctt
Leu

gge
Gly
340

gge
Gly

cag
Gln

gtc
Val

gcc
Ala

cag
Gln

420

tcg
Ser

ctg
Leu

val Ala Pro Lys Val Ser Ser Asp Leu Phe Ser Gln Ile Val Asn Ser

1

5

10

56

15

921

969

1017

1065

1113

116l

1209

1257

1305

1353

1401

1410
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Gly

Thr

Leu

Ala

65

Glu

Leu

Ala

Thr

1458

Val

Thr

Vval

Ile

225

Val

Ser

Ala

Pro

Leu

Ile

50

Lys

Arg

Gly

Gly

Ala

130

Arg

Tyx

Met

Phe

Pro

210

Gly

Ala

Arg

Val

Gly

Arg

Gly

Asp

Phe

Leu

His

115

Gly

Ser

Leu

Arg

Tyx

195

Leu

Ala

Ile

val

Asp
275

Ser

20

Arg

Gly

Tyxr

Gly

Lys

100

Cys

Pro

Leu

Ser

Phe

180

Val

Asp

Thr

Asp

Gly

260

Lys

Phe

Tyr

Glu

Asp

Gly

85

Gly

Ala

His

Gly

Pro

165

Ile

Gly

Gly

Ile

Val

245

Gly

Ile

Leu

Arg

Gly

Leu

70

Leu

Leu

Axrg

Glu

Lys

150

Ala

Leu

Glu

Lys

Ala

230

Glu

Thr

Thr

Ala

Pro

Arg

55

val

Val

Tyr

val

Arg

135

Glu

Ser

Val

215

Glu

Ser

Ala

Glu

Lys

Gly

40

Val

Gly

Phe

Glu

Val

120

Ile

Leu

Lys

Ala

Asp

200

Ala

val

Ala

Leu

His
280

Gln

Asp

val

Asn

Asp

Phe

105

vVal

Ala

Arg

Pro

Lys

iBs

Ser

Ile

Phe

Ala

Trp
265

Leu

Leu

Pro

Glu

Asn

Ala

90

Phe

val

Gln

Asn

Ala

170

Ser

Thr

val

Glu
250

Leu

Axg

Gly

Pro

Pro

Leu

75

Thr

Thr

Gly

Arg

Gly

155

Ala

Ala

Pro

Thr

Arg

235

Thr

Asp

Glu

Val

Leu

Leu

60

Gly

Gly

Pxo

Thr

Ala

140

Ser

Thr

Tyx

Pro

Gly

220

Asp

Leu

Val

His

57

Pro

Ala

45

Arg

Gly

Ile

Leu

Thr

125

Leu

Thr

Gly

val

Ala

205

Ala

Gly

Ala

Thr

His
285

Gln

30

Gly

Ala

Arg

Thr

Leu

110

Pro

Glu

Val

Leu

Asp

190

Asp

Ala

Ala

Glu

Ala

270

Gly

Pro

Ser

Ala

Trp

Thr

Arg

Asp

Gly

Ala

Glu

175

Gly

Trp

Arg

Arg

Thr

255

Pro

Gly

Glu

Leu

Leu

Ala

80

Pro

Asn

Ala

Phe

Leu

160

Ser

Gln

Glu

Gly

Val

240

Ala

Asp

His



03803467.0

Eg

R B1L/290

Ala Asp
290

Ile

Ala Asn Met

305

Leu Ala

Gly Glu

Gly Asn

Gly Leu
370

Ile Asn
385

Ile Pro

Pro

Gly

Arg

385

Thr

Ala

Leu

Gln Gly Gly

Serx Pro Ala

435

Gln Ala Met

450

<210>
<211>
<212>

<213>

<220>
<221>
<222>

<223>

<220>

<221>

625

DNA

Leu

Asp

Leu

Gly

340

Gly

Gln

Val

Ala

Gln

420

Ser

Leu

Vval Asn

Asp Ala
310

Axg Leu
325

Arg Ile

Gin Thr

Rla Leu

Ala Pro

380

Thr Arg
405

Pro Val

Asn Ala

Gly aAla

Asn

295

Arg

Thr

val

Asn

Ala

378

Gly

Glu

Asp

val

Ala

Trp

Glu

Gly

Tyr

360

Pro

Phe

val

vVal

Thr
440

55 53 BT E B 45 T

misc_i *@ﬁE
(592)..(592)

"n"

CDs

Gly

Asp

Gly

Leu

345

Ala

Glu

Ile

Gly

Ala

425

Gly

Ile

Ala

Leu

330

Ser

Thr

Leu

Glu

Arg

410

Glu

Asn

Thr

val

315

Val

Ser

Thr

Tyr

Thr

395

Arg

Thr

val

Arg

300

Leu

Gly

Met

Lys

Asp

380

Gln

Met

Ile

Ile

58

Asp

Ala

Asn

Ala

Ala

365

Lys

Met

Asn

Ala

Axg
445

Lys

val

Gly

Gly

350

Gly

Gly

Thr

Ser

Tyr

430

val

Leu

Asn

Ser

335

Ile

Met

Ile

Ala

Leu

415

Phe

Cys

Leu

Leu

320

Ile

Ala

Ile

Thr

Ala

400

Leu

Ala

Gly



03803467.0

Eg

B R H12/29T

<222>

<223>

<220
<221

<222

<223>

<400>

>

(179)..(625)

> misc_#%4F

(619)..(619)

>

lln“

9

aattcgcgeca tacccgtcac tggtcacaac gccacatget

gtcaatcegg atcggaccee aacgtecgact tgtgggegee

gcaagtcgac gttcggcgeg aatcggtgag gtgggcacag

atg ctg gtc
Met Leu Val

1

acc
Thr

gag
Glu

tac
Tyx

cag
Gln
65

acc

Thr

cgg

gcg
Ala

ace
Thr

aag
Lys
145

gtg
Val

cag
Gln

ggt
Gly
50

ctg
Leu

gtg
val

gee
Ala

ttg
Leu

gcg
Ala
130

acc
Thr

cgc
Arg

atg
Met
35

ggt
Gly

gcg
Ala

gtg
Val

tac
Tyr

ace
Thr
115

ctg

Leu

tgn
Xaa

<210> 10

<211> 149

gcc
Ala

gag
Glu
20

aag
Lys

teg
Ser

cge
Arg

gce
Ala

ctg
Leu
100

gag
Glu

cce
Pro

atc
Ile

acg
Thr
5

gtg
Val

cgyg
Arg

ccg
Pro

ggc
Gly

aag
Lys
8%

ccg

Pro

cccec
Pro

gac
Asp

aac
Asn

gtg
val

gag
Glu

atc
Ile

gtg
val

tgg
70

ctg
Leu

cgg

sgc
Xaa

cce
Pro

cgg gcg ttc

Arg

cac
His

gg9g9
Gly

tee
Ser

atg
Met

cta
Leu

atg
Met

ggc
Gly

gac
Asp
135

Ala

gce
Ala

atc
Ile
40

atg
Met

agce
Ser

acg
Thr

gce
Ala

gge
Gly
120

tece
Ser

Phe

gat
Asp
25

tac
Tyr

ccg
Pro

ctg
Leu

ctg
Leu

agce
Ser
105

teg

Ser

gac
Asp

ate
Ile
10

gcc
Ala

999
Gly

tgc
Cys

gce
Ala

ttc
Phe
90

gge
Gly

gac
Asp

ggn
Gly

gac
Asp

tat
Tyr

ctg
Leu

tac
Tyr

999
Gly
75

ggc
Gly

gaa
Glu

ctg
Leu

ctg
Leu

ggtaggctgt ggaatcgagy

aattcgcggg ttttegecea

gtgaatgacg aagaggac

cgc gag gtc
Arg Glu Val

cce
Pro

gcg
Ala

gtg
val
607

gcg
Ala

acc
Thr

atc
Ile

cag
Gln

gtg
val
140

59

gag
Glu

gtg
Val

45

cgg
Arg

atg
Met

gag
Glu

cgg
Arg

aac
Asn
125

gtc
Val

gcg
Ala
30

cce
Pro

gtc
val

gge
Gly

gac
Asp
gce
110
atg

Met

aac
Asn

aaa
Lys
15

tgg
Trp

gag
Glu

acc
Thr

g99
Gly

cas
Xaa
95

acc

Thr

tcg
Ser

a99
Gly

ccg
Pro

atc
Ile

gaa
Glu

gag
Glu

cac
His

aag
Lys

atg
Met

acc
Thr

gce
Ala

60

120

178

226

274

322

370

418

466

514

562

610
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<212>

<213>

<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

E?
PRT
5 53 e M ) 5 R T A
misc_HF1E
(95) .. (95)

95 fIf) ‘Xaa’ X3 Gln 8L His.

misc 4%1E

(118)..(118)

118 7] ‘Xaa’ HF Gly H Arg.

misc_ 454F

(147)..(147)

147 fI#) ‘Xaa’ X% Trp & Cys.

misc_4F{E
(592)..(592)
.

misc_ 4H4F
(619)..(€619)
-

10

Met Leu Val Ala Thr Val Arg Ala Phe Ile Asp Arg Glu Val Lys Pro

1

5 10 15

Thr val Arg Glu Val Glu His Ala Asp Ala Tyr Pro Glu aAla Trp Ile

20 25 30

Glu Gln Met Lys Arg Ile Gly Ile Tyr Gly Leu Ala Val Pro Glu 6lu
40

35 45

Tyr Gly Gly Ser Pro Val Ser Met Pro Cys Tyr Val Arg Val Thr Glu
60

50

‘ 55

Gln Leu Ala Arg Gly Trp Met Ser Leu Ala Gly Ala Met Gly Gly His

€5

70 15 80

60



03803467. 0 FFoal &k OE14/291
Thr Val Val Ala Lys Leu Leu Thr Leu Phe Gly Thr Glu Asp Xaa Lys
85 90 95
Arg Ala Tyr Leu Pro Arg Met Ala Ser Gly Glu Ile Axrg Ala Thr Met
100 105 110
Ala Leu Thr Glu Pro Xaa Gly Gly Ser Asp Leu Gln Asn Met Ser Thr
115 120 125
Thr Ala Leu Pro Asp Pro Asp Ser Asp Gly Leu Val Val Asn Gly Ala
130 135 140
Lys Thr Xaa Ile Asn
145
<210> 11
<211> 241
<212> DNA
<213> 55 KA B B 45 4% T Ao
<220>
<221> CDs
<222> (147)..(239)
<223>
<400> 11
gtgggggcaa gccaattacg ttcgeatcga cccggcacag geggtcegete acgtcatcaa 60
catgccgecte atcccegatg aggcetcgaat gaccttgeta cgcaggcget gaacgcacga 120
cgaaacggac cggaggtgaa agggac atg agc cac gcc gat caa ctc get cgg 173
Met Ser His Ala Asp Gln Leu Ala Arg
1 5 )
acg cac ctg gcg ccc gat cct geg gac ctg tcg cge ctg gtc gece gge 221
Thr His Leu Ala Pro Asp Pro Ala Asp Leu Ser Arg Leu Val Ala Gly
10 15 20 25
acc cac cac gac ccg cac gg 241

Thr His His Asp Pro His
30

<210> 12
<211> 31

<212> PRT

<213> SR MBI 4% T

61



03803467. 0 e % & H15/29W
<400> 12
Met Ser His Ala Asp Gln Leu Ala Arg Thr His Leu Ala Pro Asp Pro
1 5 10 15
Ala Bsp Leu Ser Arg Leu Val Ala Gly Thr His His Asp Pro His
20 25 30

<210> 13
<211> 236
<212> DNA
<213> SO KA B R 45k T
<220>
<221> CDS
<222> (8)..(214)
<223>
<400> 13
ggacacc aac gtg acc ggg gtg ttt ctc acc gce cag gecg geg gec cgy 49

Asn Val Thr Gly Val Phe Leu Thr Ala Gln Ala Ala Ala Arg

1 5 10
geg atg atg cgg cag ggc cgc ggc ggc gec atc ate acc acc gec teg 97
Ala Met Met Arg Gln Gly Arg Gly Gly Ala Ile Ile Thr Thx Ala Ser
15 20 25 30
atg tcc ggg-cac atc atc aac gtc ccg cag cag gtc ggec cac tac tge 145
Met Ser Gly His Ile Ile Asn Val Pro Gln Glm Val Gly His Tyr Cys

35 40 45
gcc agc aag gcg gec gtg atc cag ctg acc aag gecec atg gce gte gaa 193
Ala Ser Lys Ala Ala Val Ile Gln Leu Thr Lys Ala Met Ala Val Glu
50 $5 60

ttc tge agg atc cgt cga ctc tagactcgag caagcttatg ca 236
Phe Cys Arg Ile Arg Arg Leu

65
<210> 14
<211> 69
<212> PRT
<213> G5 HH BRI %
<400> 14

1

5

10

62

15

Asn Val Thr Gly Val Phe Leu Thr Ala Gln Ala Ala Ala Arg Ala Met



03803467. 0 Pl &K FH16/291

Met Arg Gln Gly Arg Gly Gly Ala Ile Ile Thr Thr Ala Ser Met Ser
20 25 30

Gly His Ile Ile Asn Val Pro Gln Gln Val Gly His Tyr Cys Ala Ser
35 40 45

Lys Ala Ala Val Ile Gln Leu Thr Lys Ala Met Ala Val Glu Fhe Cys
50 55 60

Axrg Ile Arg Arg Leu
65

<210> 15

<211> 419

<212> DNA

<213> AN AT B G5 1 TR

<220>
<221> misc_454F
<222> (331)..(331)

<223> "n"

<220>
"<221> misc_4F{F

<222> (398)..(398})

<223> "n"
<220>
<221> CDS

<222> (25)..(417)

<223>

<400> 15 .
cggccaccge acccagggga ggcc atg act cac acc aag gce ggt cgt gec 51
Met Thr His Thr Lys Ala Gly Arg Ala
1 5

geg tgg ccg gee geec tge geg gte gtc ctg tec gec gee geg ctg ttg 99
Ala Trp Pro Ala Ala Cys Ala Val Val Leu Ser Ala Ala Ala Leu Leu
10 15 20 25

tgc gcg gca gog gec gec geg gac gaa gcc gat gac geg tte cte gee 147

Cys Ala Ala Ala Ala Ala Ala Asp Glu Ala Asp Asp Ala FPhe Leu Ala
30 35 40

63



03803467. 0 Frool A& B1T/293
ggc ctg gce aag ggc ggg atc acc atg ttc gac gac gac gac gcg atc 195
Gly Leu Ala Lys Gly Gly Ile Thr Met Phe Asp Asp Asp Asp Ala Ile

45 50 55
gcc atg ggc cac age gtg tge tecg age atc gac gec aae cce aac gtg 243
Ala Met Gly His Sexr Val Cys Ser Ser Ile Asp Ala Asn Pro Asn Val
60 65 70
teg atg ctg geg ctg cgg ctg acc aag caa ace ccg ttg acg ccg aag 291
Ser Met Leu Ala Leu Arg Leu Thr Lys Gln Thr Pro Leu Thr Pro Lys
75 80 85
caa tcc ggc tac ttc atc ggt ctt teg gte gee agc tac ntg ccc gca 339
Gln Ser Gly Tyr Phe Ile Gly Leu Ser Val Ala Ser Tyr Xaa Pro Ala
90 95 100 105
gta caa gga cga cgt cga ccc ctc gct ggg ctg gct gat cec gee gee 387
Val Gln Gly Arg Arg Arg Pro Leu Ala Gly Leu Ala Agp Pro Ala Ala
110 115 120
gct gat gtg ang ttg ccg gee gge ate gge gt 418

Ala Asp Val Xaa Leu Pro Ala Gly Ile Gly

<210>
<211>
<212>

<213>

<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>

<223>

125 130

16
131

PRT

5 53 KM B R 454 T o

misc_HAE

(103)..(103)

103 A7) ‘Xaa’ {{F Met. Val B Leu.

misc_4&4F

(125)..(125)

125 f1#) ‘Xaa’ fXFE Lys. Arg. Thr 8} Met.

misc_4EHF
(331)..(331)
npn
misc_*?{E
(398)..(398)
g

64



03803467.0

Eg

R H18/291

<400>

16

Met Thr His

1

Val Val Leu

Asp Glu Ala

35

Thr Met Phe

50

Ser Ser Ile

65

Thr Lys Gln

Leu Ser Val

Leu Ala Gly

115

Gly Ile Gly
130

<210>
<211>
<212>

<213>

<220>
<221>
<222>

<223>

<400>

cggegtagea tegtcaagte gttgeccgeg ctgatgeogy agcggcagta aggagttegyg

ctggtgcaaa aacgcttgece cacagtcgtt ttg gtg ctg acg geec gtt gtc gec
val Leu Thr Ala Val Vval Ala

17
392

DNA

S BT B R 45 A% T A

CDs

Thr

Ser

Asp

Asp

Asp

Thr

Ala

100

Leu

Lys

Ala

Asp

Asp

Ala

Pro

85

Ser

Ala

(94)..(390)

17

Ala

Ala

ala

Asp

Asn

70

Leu

Tyr

Asp

Gly

Ala

Phe

Asp

55

Pro

Thr

Xaa

Pro

Arg

Leu

Leu

40

Ala

Asn

Pro

Pra

Ala
120

Ala

Leu

25

Ala

Ile

val

Lys

Ala

105

Ala

Ala
10

Cys

Gly

Ser

Gln

90

Val

Ala

1

Trp

Ala

Leu

Met

Met

75

Ser

Gln

Asp

Pro

Ala

Ala

Gly

60

Leu

Gly

Gly

val

Ala

Ala

Lys

45

His

Ala

Tyr

Arg

Xaa
125

Ala

Ala

30

Gly

Ser

Leu

Phe

Axg

110

Leu

5

Cys

15

Ala

Gly

val

Arg

Ile

95

Arg

Pro

Ala

Ala

Ile

Cys

Leu

80

Gly

Pro

Ala

ggt atc gecc ggg tge age gog gog cag ace gtg ©Sg Cgc aag goc goo
Gly Ile Ala Gly Cys Ser Ala
10

15

65

Ala Gln Thr Val Pro A
2

rg Lys Ala Ala
0

60

114

162



03803467. 0 Pl & FH19/291

cgg ctg acc atc gac ggt gecc acc cac acg acc cgc ccg ccg tec tge 210
Arg Leu Thr Ile Asp Gly Ala Thr His Thr Thr Arg Pro Pro Ser Cys

25 30 35
Ccgg cag gac cag atg tat cgg acc atc aac atc ccc gac cac gac ggt 258
Arg Gln Asp Gln Met Tyr Arg Thr Ile Asn Ile Pro Asp His Asp Gly
40 45 50 55
gga gtc gaa gcg gtg gtg ctg ctc age ggt tac cgg gtg atg ccg cag 306
Gly Val Glu Ala Val Val Leu Leu Ser Gly Tyr Arg Val Met Pro Gln

60 65 70
tgg gtg aag atc cgg aac gtc gac ggc ttc acc ggc agt cta ctg gcc 354
Trp Val Lys Ile Arg Asn Val Asp Gly Phe Thr Gly Ser Leu Leu Ala
75 80 83
asg gcg gag tgg gcg acg cgc acg tcg atc tca cma at 392
¥aa Ala Glu Trp Ala Thr Arg Thr Ser Ile Ser Xaa
90 95

<210> 18
<211> 99

<212> FPERT

<3>  Lh o T B R 45 A% T

<220>

<221> mise 4L

<222> (88)..(88)

<223> 88 fif] ‘Xaa’ AF Arg &k Thr

<220>

<221> misc 4H{F

<222> (99)..(99)

<223> 99 fiifYy ‘Xaa’ fLF Gln B Pro.

<400> 18

Val Leu Thr Ala Val Val Ala Gly Ile Ala Gly Cys Ser Ala Ala Gln

1 5 10 15

Thr Val Pro Arg Lys Ala Ala Arg Leu Thr Ile Asp Gly Ala Thr His
20 25 30

Thr Thr Arg Pro Pro Ser Cys Arg Gln Asp Gln Met Tyr Arg Thr Ile
35 40 45

Asn Ile Pro Asp His Asp Gly Gly val Glu Ala Val Val Leu Leu Ser
50 55 60

Gly Tyr Arg Val Met Pro Gln Tzp Val Lys Ile Arg Asn Val Asp Gly
65 70 15 80

66



03803467.

0

Eg

Fl R H20/290

Phe Thr Gly Ser Leu Leu Ala Xaa Ala Glu Trp Ala Thr Arg Thr Ser

Ile Ser Xaa

<210>

<211>

<212>

<213>

<220>

<221>

<222>

<223>

19
1884

DNA

5593 BV BB 25 42 0 o

CDs

85

(13)..(1884)

<400> 19

taaccaggag ca atg gct cgt gecg gtc ggt atc gac ctc ggg acc acc aac
Met Ala Arg Ala Val Gly Ile Asp Leu Gly Thr Thr Asn
5

tcc
Ser

tce
Ser

ggc
Gly

gtc
Val

tce
Ser

cge
Arg

gac
110

cag
Gln

ctg

gtc
val
15

gag
Glu

gag
Glu

gac
Asp

atc
Ile

gtg
Vval
95

atc
Ile

cgt
Arg

cge

gte
Val

ggc
Gly

gtg
val

ege
Arg

gag
Glu
80

ctg
Leu

ace
Thr

cag
Gln

ate

1

gca
Ala

teg
Ser

cte
Leu

acc
Thxr

atc
Ile

atg
Met

gac
Asp

gcyg
Ala

gtc

gtc
val

cgg
Arg

gtc
val
50

ate

Ile

gac
Asp

aag
Lys

gcg
Ala

acc
Thr
130

aac

ctc
Leu

acc
Thr
35

ggc
Gly

cgt

ggc
Gly

cte
Leu

gtc
val
115

aag
Lys

gag

gag
Glu
20

acc

Thr

cag
Gln

tcg
Ser

aag
Lys

aag
Lys
100

atec
Ile

gaa
Glu

ccg

ggc
Gly

ccg
Pro

cce
Pro

gtc
val

aaa
Lys
85

cgc
Arg

acc
Thr

gce
Ala

acc

ggt
Gly

tece
Ser

gce
Ala

aag
Lys
70

tac
Tyr

gac
Asp

gta
val

ggc
Gly

geg

90

gac
Asp

atc
Ile

aag
Lys
55

cgg

acc
Thr

gce
Ala

ceg
Pro

cag
Gln
135

gce

cce
Pro

gtc
val
40

aac
Asn

cac
His

gct
Ala

gag
Glu

gcg
120

atc
Ile

gcg

67

10

gtc gtc
Val val
25

gcg ttc
Rla Phe

cag gcg
Gln Ala

atg ggc
Met Gly

cag gag
Gln Glu
S0

gce tat
Ala Tyr
105

tac ttc
Tyr Phe

gee gge
Ala Gly

ctg gee

gtc
Val

gece
Ala

gtg
Val

acc
Thr
15

atc
Ile

ctg
Leu

aac
Asn

cte
Leu

tac

95

gce
Ala

cge
Arg

acc
Thr
60

gac

Asp

agc
Ser

ggt
Gly

gac
Asp

aac
Asn
140

ggc

aac
Asn

aac
Asn
45

aac

Asn

tgg
Trp

gce
Ala

gag
Glu

gce
Ala
125

gtg
Val

ctg

51

99

147

195

243

291

339

387

435

483



03803467. 0 Fro% &R 21729
Leu Arg Ile Val Asn Glu Pro Thr Ala Ala Ala Leu Ala Tyr Gly Leu
145 150 155
gac aag ggc gag aag gag cag acc atc ctg gtc ttc gac ctc ggec ggc 531
Asp Lys Gly Glu Lys Glu Gln Thr Ile Leu Val Phe Asp Leu Gly Gly
160 165 170
ggc acg tte gac gtt tcg ctg ctec gag atc ggc gag ggt gtg gtc gag 579
Gly Thr Phe Asp Val Ser Leu Leu Glu Ile Gly Glu Gly Val Val Glu
175 180 185
gtc cgc gecc acc age ggt gac aac caa ctc ggt gge gac gac tgg gac 627
Val Arg Ala Thr Ser Gly Asp Asn Gln Leu Gly Gly Asp Asp Trp Asp
190 195 200 205
gac cgg atc gtc aac tgg ctg gtc gac aag ttc aag ggc acc age gge 675
Asp Arg Ile Val Asn Trp Leu Val Asp Lys Phe Lys Gly Thr Ser Gly
210 215 220
atc gac ctg acc aag gac aag atg gec atg cag cgg ctg cgt gag gcc 723
Ile Asp Leu Thr Lys Asp Lys Met Ala Met Gln Arg Leu Arg Glu Ala
225 230 235
gcc gag aag gec aag atc gag ttg tcc age teg cag age ace teg atc 771
Ala Glu Lys Ala Lys Ile Glu Leu Ser Ser Ser Gln Ser Thr Ser Ile
240 245 250
aac ctg ccc tac atc acc gtc gac gecg gac aag aac ccg ctg ttc cte 819
Asn Leu Pro Tyr Ile Thr Val Asp Ala Asp Lys Asn Pro Leu Phe Leu
255 260 265
gac gag cag ctg acc cgc gcc gaa ttc cag cge atc acc cag gat ctg 867
Asp Glu Gln Leu Thr Arg Ala Glu Phe Gln Arg Ile Thr Gln Asp Leu
270 275 280 285
ctg gac cgc acc cgt cag ccg ttc aag tcg gtg atc gec gac gec gge 915
Leu Asp Arg Thr Arg Gln Pro Phe Lys Ser Val Ile Ala Asp Ala Gly
290 295 300
atc tcg gtg tcc gac atc gac cac gtg gtg ctg gtg ggt ggt tcec ace 963
Ile Ser Val Ser Asp Ile Asp His Val Val Leu Val Gly Gly Ser Thr
305 310 315
cgg atg ccc geg gtg acc gac ctg gtc aag gaa ctc acc ggc ggc aag 1011
Arg Met Pro Ala Val Thr Asp Leu Val Lys Glu Leu Thr Gly Gly Lys
320 325 330
gag ccc aac aag ggc gtc aac ccc gac gag gtt gtc gecg gtg ggt gec 1059
Glu Pro Asn Lys Gly Val Asn Pro Bsp Glu Val Val Ala Val Gly Ala
335 340 345
gee ctg cag gec ggt gtg ctt aag ggc gag gtg aaa gac gtt ctg ctg 1107
Ala Leu Gln Ala Gly Val Leu Lys Gly Glu Val Lys Asp Val Leu Leu
350 355 360 365
ctt gac gtt acg ccg ctg agc ctg ggt atc gag acc aag ggt ggc gtg 1155
Leu Asp Val Thr Pro Leu Ser Leu Gly Ile Glu Thr Lys Gly Gly Val
370 375 380
atg acc aag ctg atc gaa cgc aac acc acc atc ceg acc aag cgg tece 1203
Met Thr Lys Leu Ile Glu Arg Asn Thr Thr Ile Pro Thr Lys Arg Ser
385 390 395
gag acg ttc acc acg gcc gac gac aac cag ccg tcg gtg cag atc cag 1251
Glu Thr Phe Thr Thr Ala Asp Asp Asn Gln Pro Ser Val Gln Ile Gln
400 405 410
gtg tat cag ggt gag cgc gaa atc gcc gcg cac aac aag ctg ctc gge 1299

68



03803467.

0

Eg

R OH22/290

val

tec
Ser
430

atc
Ile

gcc
Ala

ggc
Gly

gag
Glu

cge
Arg
510

gac
Asp

tcc
Ser

acc
Thr

teg
Ser

gece
Ala
590

tcc

Ser

tce
Ser

Tyx
415

ttc
Phe

gag
Glu

aag
Lys

tce
Ser

gcg
Ala
495

aac
Asn

cag
Gln

aag
Lys

gac
Asp

caa
Gln
575

cag
Gln

gcc
Ala

aag
Lys

<210>

<211>

<212>

<213>

<400>

Gln

gag
Glu

gtc
val

gac
Asp

ggc
Gly
480

cac

His

caa
Gln

cge
Arg

gtc
val

atc
Ile
560

gcg
Ala

gct
Ala

gac
Asp

tga

20
623

PRT

20

Gly

ctg
Leu

acc
Thx

aag
Lys
465

ctg
Leu

gce
Ala

gcg
Ala

gag
Glu

gac
Asp
545

acc

Thr

ctg
Leu

ggce
Gly

gat
Asp

Glu

acc
Thr

tte
Phe
450

ggc
Gly

tce
Ser

gag
Glu

gaa
Glu

gce
530
gce

Ala

gcg
Ala

gga
Gly

999
Gly

gtt
val
610

Arg

gga
Gly
435

gac
Asp

acc
Thr

aag
Lys

gag
Glu

teg
Ser
515

gag
Glu

gcg
Ala

atc
Ile

cag
Gln

ceg
Pro
595

gtg
val

Glu
420

att
Ile

atc
Ile

agt
Gly

gag
Glu

gac
Asp
500

ctt
Leu

gge
Gly

atc
Ile

aag
Lys

gca
Ala
580

gac
Asp

gac
Asp

Ile

ccg
Pro

gac
Asp

aag
Lys

gag
Glu
485

cgc
Arg

gtc
Val

ggc
Gly

gcc
Ala

tcg
Ser
565

ate

Ile

ggt
Gly

gcg
Ala

55 Bt BB &1

Ala

ccg
Pro

gce
Ala

gag
Glu
470

atc
Ile

aag
Lys

tac
Tyx

teg
Ser

gac
Asp
550

gcg
Ala

tac
Tyr

gce
Ala

gag
Glu

Ala

gcg
Ala

aac
Asn
455

aac
Asn

gac
Asp

agyg
Arg

cag
Gln

aag
Lys
535

gce
Ala

atg
Met

gag
Glu

gcg
Ala

gtg
val
615

His

cce
Pro
440

gge
Gly

acg
Thr

cgg
Axg

cge
Arg

acqg
Thr
520

gtt
val

aag
Lys

gag
Glu

gce
Ala

gce
Ala
600

gtc
val

69

Asn
425

cgc
Arg

atc
Ile

atc
Ile

atg
Met

gag
Glu
505

gag
Glu

cce
Pro

acg
Thr

aag
Lys

acc
Thr
585

ggc
Gly

gac
Asp

Lys

ggc
Gly

gtg
Val

aag
Lys

atc
Ile
430

gaa
Glu

aag
Lys

gag
Glu

gcc
Ala

cte
Leu
570

cag

Gln

gge
Gly

gat
Asp

Leu

gtg
vVal

cac
His

atc
Ile
475

aag
Lys

gce
Ala

tte
Phe

gag
Glu

ctg
Leu
555

ggc
Gly

gcc
Ala

gg9g9
Gly

gac
Asp

Leu

ccg
Pro

gtec
val
460

cag

Gln

gac
Asp

gac
Asp

gtc
val

acg
Thr
540

ggc
Gly

cag
Gln

gag
Glu

tce
Ser

cgg
620

Gly

cag
Gln
445

acc
Thr

gag
Glu

gce
Ala

gtc
Val

aag
Lys
528

ctg
Leu

ggc
Gly

gag
Glu

tcc
Ser

gga
Gly
605

gag
Glu

1347

1395

1443

1491

1539

1587

1635

1683

1731

1779

1827

1875

1884
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. Met

ala

Sex

Thr
65

Ile

Met

Val
145

Glu

Thr

Val

Thr

225

Ala

Tyxr

Ala

Val

Arg

Val

50

Ile

Asp

Lys

Ala

Thx

130

Asn

Lys

val

Ser

Asn

210

Lys

Lys

Ile

Arg Ala

Leu

Thr

35

Gly

Arg

Gly

Leu

Val

115

Lys

Glu

Glu

Ser

Gly

195

Trp

Asp

Ile

Thr

Glu

20

Thr

Gln

Ser

Lys

Lys

100

Ile

Glu

Pro

Gln

Leu

1840

Asp

Leu

Lys

Glu

val
2560

val

Gly

Pro

Pro

val

Lys

85

Arg

Thr

Ala

Thr

Thr

165

Leu

Asn

val

Met

Leu

245

Asp

Gly

Gly

Ser

Ala

Lys

70

Tyr

Asp

val

Gly

Ala

1S9

Ile

Glu

Gln

Asp

Ala

230

Ser

Ala

Ile

Asp

Ile

Lys

55

Arg

Thyx

Ala

Pro

Gln

135

Ala

Leu

Ile

Leu

Lys

215

Met

Ser

Asp

Asp

Pro

Val

40

Asn

His

Ala

Glu

Ala

120

Ile

Ala

Val

Gly

Gly

200

Phe

Gln

Ser

Lys

Leu

Val

25

Rla

Gln

Met

Gln

Ala

105

Tyx

Ala

Leu

Phe

Glu

185

Gly

1ys

Arg

Gln

Asn
265

Gly

10

val

Phe

Ala

Gly

Glu

90

Tyx

Phe

Gly

Ala

Asp

170

Gly

Asp

Gly

Leu

Ser

250

Pro

Thr

Val

Ala

val

Thr

75

Ile

Leu

Asn

Leu

Tyr

155

Leu

val

Asp

Thr

Arg

235

Thr

Leu

Thr
Ala
Arg
Thr
Asp
Ser
Gly
Asp
Asn
140
Gly
Gly
Val
Trp
Sexr
220
Glu
Sér

Phe

70

Asn

Asn

Asn

Asn

Txp

Ala

Glu

Ala

125

Val

Leu

Gly

Glu

Asp

205

Gly

Ala

Ile

Leu

Ser

Serx

30

Gly

Val

Ser

Arg

Asp

110

Gln

Leu

Asp

Gly

Val

190

Asp

Ile

Ala

Asn

Asp
270

Val

15

Glu

Glu

Asp

lle

val

95

Ile

Arg

Arg

Lys

Thr

175

Arg

Arg

Asp

Glu

Leu

255

Glu

vVal

Gly

Val

Arg

Glu

BO

Leu

Thr

Gln

Ile

Gly

160

Phe

Ala

Ile

Leu

Lys

240

Pro

Gln



03803467.0

Eg

R H24/290

Leu Thr

Thr Arg
290

Ser Asp
305

Ala Val

Lys Gly

Ala Gly

Thr Pro

370

Leu Ile
385

Thxr Thr

Gly Glu

Leu Thr

Thr Phe

450

Lys Gly

465

Leu Ser

Ala Glu

Ala Glu

Glu Ala
530

Arg

275

Gln

Ile

Thr

val

val

355

Leu

Glu

Ala

Arg

Gly

435

Asp

Thr

Lys

Glu

Ser

515

Glu

Ala

Pro

Asp

Asn

340

Leu

Serxr

Arg

Asp

Glu

420

Ile

Ile

Gly

Glu

Asp
500

Leu

Gly

Glu

Phe

His

Leu

325

Pro

Lys

Leu

Asn

Asp

405

Ile

Pro

Asp

Lys

Glu

485

Arg

val

Gly

Phe

Lys

val

310

Val

Asp

Gly

Gly

Thr

390

Asn

Ala

Pro

Ala

Glu

470

Ile

Lys

Tyr

Ser

Gln

Ser

295

Val

Lys

Glu

Glu

Ile

375

Thr

Gln

Ala

Ala

Asn

455

Asn

Asp

Axg

Gln

Lys
535

Arg

280

Val

Leu

Glu

val

val

360

Glu

Ile

Pro

His

Pro

440

Gly

Thr

Arg

Arg

Thr

520

Val

Ile

Ile

Val

Leu

val

345

Lys

Thr

Pro

Ser

Asn

425

Arg

Ile

1lle

Met

Glu

505

Glu

Pro

Thr

Ala

Gly

Thr

330

Ala

Asp

Lys

Thr

val

410

Lys

Gly

val

Lys

Ile

490

Glu

Lys

Glu

Gln

Asp

Gly

315

Gly

val

val

Gly

Lys

395

Gln

Leu

Val

Ris

Ile

475

Lys

Ala

Phe

Glu

71

Asp

Ala

300

Ser

Gly

Gly

Leu

Gly

380

Arg

Ile

Leu

Pro

val

460

Gln

Asp

Asp

val

Thr
540

Leu

285

Gly

Thr

Lys

Ala

Leu

365

val

Ser

Gln

Gly

Gln

445

Thr

Glu

Ala

Val

Lys

525

Leu

Leu

Ile

Arg

Glu

Ala

350

Leu

Met

Glu

Val

Ser

430

Ile

Ala

Gly

Glu

Arg

510

Asp

Sex

Asp

Ser

Met

Pro

338

Leu

Asp

Thr

Thr

Tyr

415

Phe

Glu

Lys

Ser

Ala

495

Asn

Gln

Lys

Arg

Val

Pro

320

Asn

Gln

Val

Lys

Phe

400

Gln

Glua

val

Asp

Gly

480

His

Gln

Arg

val



03803467.0

Eg

Fl R H25/291

Asp Ala Ala Ile Ala Asp Ala Lys Thr Ala Leu Gly Gly Thr Asp Ile
545 550 558 560

Thr Ala Ile Lys Ser Ala Met Glu lys Leu Gly Gln Glu Ser Gln Ala
565 570 575

Leu Gly Gln Ala Ile Tyr Glu Ala Thr Gln Ala Glu Ser Ala Gln Ala
580 585 580

Gly Gly Pro Asp Gly Ala Ala Ala Gly Gly Gly Ser Gly Ser Ala Asp
595 600 605

Asp Val Val Asp Ala Glu Val Val Asp Asp Asp Arg Glu Ser Lys
610 615 620

<210> 21

<211> 1701

<212> DNA

<213> & AR R S T R

<220>
<221> CDS
<222> (76)..(1701)

<223>

<400> 21
gcagectggt cgteccgtege gggcactgea ccecggecagg acgtgtcate cccaatcegg

aggaatcact tcgca atg gec aag aca att gcg tac gac gaa gag gece cgt
Met Ala Lys Thr Ile Ala Tyr Asp Glu Glu Ala Arg
1 5 10

cgce ggc ctc gag cgg ggg ctc aac gecc cte gee gac geg gta aag gte
Arg Gly Leu Glu Arg Gly Leu Asn Ala Leu Ala Asp Ala Val Lys Val
15 20 25

acg ttg ggc ccc aag ggt cgc aac gtc gtc ctg gag aag aag tgg ggt
Thr Leu Gly Pro Lys Gly Arg Asn Val Val Leu Glu Lys Lys Trp Gly
30 35 40

gce ccc acg atec acc aac gat ggt gtg tcec atc geec aag gag atc gag
Ala Pro Thr Ile Thr Asn Asp Gly Val Ser Ile Ala Lys Glu Ile Glu
45 50 55 60

ctg gag gac ccg tac gag aag atc ggc gecc gag ctg gtc aag gaa gtc
Leu Glu Asp Pro Tyr Glu Lys Ile Gly Ala Glu Leu Val Lys Glu Val
65 70 75
gec aag aag acc gac gac gtc gec ggt gac ggc acg acg acg gcc acg
Ala Lys Lys Thr Asp Asp Val Ala Gly Asp Gly Thr Thr Thr Ala Thr
80 85 90

gtg ctc gec cag geg ttg gtc cge gag gge ctg cgc aac gtc geg gec

72

60

LR E

159

207

255
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Val Leu Ala Gln Ala Leu Val Arg Glu Gly Leu Arg Asn Val Ala Ala
95 100 105
ggc gcc aac ceg ctg ggt cte aag cgc gge atc gag aag gecc gte gag 447
Gly Ala Asn Pro Leu Gly Leu Lys Arg Gly Ile Glu Lys Ala Val Glu
110 115 120
aag gtc acc gag acc ctg ctc aag tcg gcc aag gag gtc gag acc aag 495
Lys Val Thr Glu Thr Leu Leu Lys Ser Ala Lys Glu Val Glu Thr Lys
125 130 135 140
gac cag atc gct gec acc gecg gec atc tcc geg ggc gac cag teg atc 543
Asp Gln Ile Ala Ala Thr Ala Ala Ile Ser Ala Gly Asp Gln Ser Ile
145 150 155
ggc gac ctg atc gce gag gecg atg gac aag gtc ggc aac gag ggec gtc 591
Gly Asp Leu Ile Ala Glu Ala Met Asp Lys Val Gly Asn Glu Gly Val
160 165 170
atc acc gtc gag gag tcc aac acc ttc gge ctg cag ctc gag ctc ace 639
Ile Thr Val Glu Glu Ser Asn Thr Phe Gly Leu Gln Leu Glu Leu Thr
175 180 185
gag ggt atg cgg ttc gac aag ggt tac atc tcg ggc tac ttc gtc acg 687
Glu Gly Met Arg Phe Asp Lys Gly Tyr Ile Ser Gly Tyr Phe Val Thr
190 195 200
Q‘ac gcc gag cgt cag gaa gcg gtc ctc gag gac ccg ttec atc ctg ctg 735
Asp Ala Glu Arg Gln Glu Ala Val Leu Glu Asp Pro Phe Ile Leu Leu
205 210 215 220
gtc agc tcc aag gtc tcg acc gtc aag gac ctg ctg cecg ctg ctg gag 783
Val Ser Ser Lys Val Ser Thr Val Lys Asp Leu Leu Pro Leu Leu Glu
225 230 235
aag gtc atc cag gcc ggc aag ccg ctg ctg atc atc gcec gag gac gtc 831
Lys Val Ile Gln Ala Gly Lys Pro Leu Leu Ile Ile Ala Glu Asp Val
240 245 250
gag ggc gag gcc ctg tcec acc ctg gte gtc aac aag atc cgc ggc acc 879
Glu Gly Glu Ala Leu Sexr Thr Leu Val Val Asn Lys Ile Arg Gly Thr
255 260 265
ttc aag tcg gtg gece gtc aag gecg ccc gge ttec ggc gac cgec cgc aag 927
Phe Lys Ser Val Ala Val Lys Ala Pro Gly Phe Gly Asp Arg Arg Lys
270 275 280
gcg atg ctt cag gac atg gcc atc ctc acc gge gge cag gtc atc age 975
Ala Met Leu Gln Asp Met Ala Ile Leu Thr Gly Gly Gln Val Ile Ser
285 290 295 300
gaa gag gtc ggc ctg tcg ctg gag age gecc gac atc teg ctg cte ggt 1023
Glu Glu Val Gly Leu Ser Leu Glu Ser Ala Asp Ile Ser Leu Leu Gly
305 310 315
aag gcc cgc aag gtc gtec gtc acc aag gac gag acc acc atc gtc gag 1071
Lys Ala Arg Lys Val Val Val Thr Lys Asp Glu Thr Thr Ile Val Glu
320 325 330
ggc gcc ggt gac tce gac gec atc gcc ggec cgg gtg gec cag atc cge 1118
Gly Ala Gly Asp Ser Asp Ala Ile Ala Gly Arg Val Ala Gln Ile Arg
335 340 345
acc gag atc gag aac agc gac tcc gac tac gac cgc gag aag ctg cag 1167
Thr Glu Ile Glu Asn Ser Asp Ser Asp Tyr Asp Arg Glu Lys Leu Gln
350 355 360
gag cgg ctg gcc aag ctg gcocc gge ggc gtg gecg gtg ate aag gecc ggc 1215
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Glu
365

gcc
Ala
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ggt
Gly

cte
Leu

gag
Glu
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Val
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Gly
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Pro
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Ala
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gag
Glu
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gce
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Glu
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Gly
480
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val
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Pro

Lys

gtc
Val
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465

gag
Glu
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Ala
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gag
Glu
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ctg
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Ala
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Gln
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val
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Arg
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Thr
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Gly
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Ala

ctc
Leu

gcg
Ala

cac
His

acc
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435
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cge
Arg
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Ser

gag
Glu
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Ala val
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420
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Gly Ala
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gac ctg
Asp Leu
485
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500
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