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CN 101969990 B W F OE Kk P /13

Lo e i, HLA 5 bt TRAP Z IR 2R — 2 - R T 41), Horh ik TRAP 22 K2 SEQ 1D
NO: 1.

2. MRYFBCRIEL K 1 Prik % 1, i & b B 55 CD40 255 11 CD164 Z kI3 — 2 141
BRIT5), BTk i) CD154 Z K HA 50 A BLF 28 FE MR A7 SEQ 1D NO:4 [ 140-149 {7 24 2k
W, B ITIR CD154 £ iK% 9 SEQ ID NO:5.SEQ ID NO:6.SEQ ID NO:7.SEQ ID NO:8 FiI
SEQ ID NO:9 Fhffj—4~,

3. MRPEBCRIEE R 2 BTk e i, A B A & — AN DL B8 U 2R — 2 IR IT 41, —
NULEE VSR 2R, s B .

4. MRIEBREK 2 Prik g, sl — 2RI 5 590 — 2% T RIT 5%k T
e A P 1 7 %

CORIEBRE R 1-4 AR i 1, Horh 88— 2 RS TN
ARTEBUREE SR 5 P it 1, Forh 2R IE B v R 40 i BOIR Ui .

- RRPEBCRIEE K 6 Prd (9 i, SErp AR AN B

ARIEBOREE SR 7 P e T, 4 B 70 R T B TRAP 21K

 ARAEBCRIEE SR 7 808 Pk s i, b Al ik B VDT I AT R 1R T R
FLIRH & o

10. ARVEBCRE K 1-4 Pk (922 1, Horb ol — 20 0% 1 IR N 21 4 B0 25 T2 2 (3 ) 9130 40
S EZ R T

11, FRIEBCREESR 1-4 A — TP 62 Vi 7R ) 28 P T30 52 g B e 3O SE Bk i g %
Az PR G 8 SN 25 R K &

12, FRYEBCRESK 11 Pk i A ag, Horpofz il i 1k B R 529 BROF N IR R Tt

13, MRARAUCRIEISR 11 i (1) FH 3k, G rp 38 o 1) G 5% S R 958 15 5 R 0 R s . B i 1)
T 41 s

14, MRAEACRIESK 11 Jrad i A ag, 3 23838 A2 58 R Pl e i B LB A o

15, MRARARIEISK 11 Jrad B A a8, A 76 ) 5238038 Tt FH A AR s 3 i w2844

16. FRPRACRIESR 11 Frdk it A ad, L rb G5 2 1 B 3RUIARAE 3203 R N AN RE R Tl

17, MRPEARINELR 14 AT — Ik (5 i E i 28 FH T PR A2 3 h 5 e sk U 35 42
HUR S AH G I R e 1 25 rh B 3

18. ARPEAAIEL R 11 Frik ity ik, Forh e v il i i B AN 7 e A

© 0 1 o O



CN 101969990 B OB B 111

MRS LRI RE M RE RN AESYINTT

[0001]  FHKRHUIEHAZ X 2%

[0002]  AHITEE R T 2007 4F 11 H 1 HEEAZH S I I Hg R 415 60/984, 612 [FIHL5E
B Z M s L R4 ) A AE i i 5 | FH I AR

[0003]  OCTHHR Bt B FE I 75 B

[0004] 3’130

[0005] 5|7

[0006]  Hk Hjpg T Bt S Ve Bl 1 1) @, HOG i TR ] (Apicomplexan) JRAEBNH) 35 Ak 3
FKIKHJE Eimeria) SR MEE AL G BHAZE TIKLTZmm 5, Bk
SR TR E AT RGN TR T ZE M E a5 R, 46 R g
(Plasmodium) \ &7 HJ8 (Cryptosporidium) 15 A8 (Toxoplasma) , ‘B A4 Hl & e
P Bt HUE R 5 T AR B0 R . H AT H BT S S K HURE 12 1 LA AT 4 IR AT = 1)
NCSenk B A5 A ORI, 1 A AR ST b SR R (X U . TR T3k
Bk (R R A AR B T R N R RIS R M B R AT k. B, W EA
BRI TE 7 DT S SEBK U I T o A SCSEBR H 8 A 0 e et nT Be A UE B A A B E 1
TR T3 L e A .

ZIRAE

[0007]  AKRBIAT THF b TRAP 22 Ik B0 o 5 S Pk v BE I 2 — 2 % B IR 7 51 K
Mo TRAP Z kA LL4 7 SEQ ID NO :1. SEQ ID NO :2 8¢ SEQ ID NO :3, L4 3% I 1tk 1y B o
P AT i HIA AL R g S B 55 CD40 454 (D154 Z KIS — £ B4 . (D154 £ IkfudE
50 DNULT IS IERR, 8 140-149 £ 5 3 1% s I RIS .

[0008]  HRHiE A< A BH Tk ()5 P vl A B T AR Y, B W R Al BRI AR . AE— AN T T
ARHEEME T A5 RV TR (Salmonel laenteritidis) WIREHT, &M R V0 1] B AL
it TRAP Z KIS — Z IR T4 o

[0009] 7 55— I, A BH A0 A% 28 ek it FH A i BH BT ()5 1 MG 0 32 R A AT TR ] 7
Az R S8 [ SR T o

[0010]  7E XTI, A< B A0 4% 8 ek it FH A< o BH ok () 95 e PRAR 32 i h 5T R ) 5 4F
UG K )RR 2 7

i =] 154 BR

[oo11] & 1 #5iR TAEM R YD T TIRE AT 8 SR &

[0012] & 2 #iiR T E B WM PCR kit 77 &8, KA T/ B A2 1amB ZAZ 1 ER 31
[X 9 A ] TRAP FlI TRAP-CD154 i A4 .

[0013] & 3 AAETE I, H BoR LLFRIA /R i 363k du @ TRAP J ) (1K) b 1) IR 23 A4 e
Ja, BERSEEKE (Eimeria maxima) B&YYSE 5 RIIET.H 735
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BRXHEA

[0014]  FEZH DNA FoRBEATXT VT 2 4l b SO B AN B AR 5 5y o — S8l B S B 2
TR 00 PR BUCEOR T, 21 REE ™ A2 0R ZL ) S e S WY o IK RU A B K B2 15 SR X LR
G SN IR W5 | PRI VT o 40 TR B0 B3 052 1 Re S ATHUL 1 AR B I 7 AR B F IR RS A IR
FE G e o A R e FE 3 TS ARG BN o SRR, IXRE AR AR T REHE A — N LA I BUR,
110 HL AT DAAR LR X 22 e Qe A R IR

[0015]  {E— 51, A% BIHRAE T A& 4060 TRAP £ ik sl 4 e 5k i BRI S8 — 2 1Y
B TF 5 [ 1 . TRAP 2 BK AT 4047 SEQ 1D NO :11 8% SEQ ID NO :11 (5 Ja i BBy, ST
ELFEATAT B 5 B RE A8 5 T 0T 2 IR S e ROV LR PE 2 Ik 2 i BRI A &4 . 55—
JITH AR AT T HMk (Bandn g8k ) R, H MR- A5 0 3 ek g sl e
TR A R e R g EREURER) « SRR BRI T B R e N YT ] R
TR PR AT A 2R, (8] g T DAAS 4 B 22 R A 588 o A HL 25 Pl 59 DA 7 AR X il i e o e g2
()52 1R A RS0 T B A E00 A R INOR s f e S M R 40 1

[0016] C&IFEHR A B L 2EERE (EmTFP250) [ /5 4 1 & o MM BEB R g REAA ST 14
[RIREFR, BTk BREDT A IS A T4 R A 3l P 77 A2 RS I MEXS T 7 A2 o BRI 2 BT
F 3 Hi 7~ TRAP (AR S AR R E A8 ) FIGRIIH L, A 16 Mt e 1
RUEE AT AN 31 AR AR KR RS 45 4 25 /3 . EmTRP250 Bk TRAP 384 & IS B &35 K X
s, HE SRR H s MRk IE, LS 75 R dUB AT IS B AH Q1 5 R 45 Mk / 40 i 5 2 51
(HAETE 1A E O W RS ) o BN TER A I 7E SEQ ID NO :1-3 Fi1 11 H %)
o B FIXANPUR AR, 18 ik 8 ph 3R 01X e R v] i A AT 2 AT ] 75 A2 £
PRI

[0017]  ¥DI] IR W] H2 A A B, B0 & BRAE AR T8 2 10 5 Wl A7 3 I 5 | RS I o0 5 [
o AR P01 B R 28 PR 1T 1 IR 1 7= A 5 B PRl 5 G 98 S N it ELX 3400 FH N 25 e FH 1 AH
XIR Gy o SN, 5 AR AR 0 AR (counterpart) LUAS, VF2 HATHIVD 1 I B2 1 B AR
FEF= A5 FU R AR M G0 388 S N 75 TETAS TR A0 8500 it i M B R AR AR iR 2L ) G2 S R AELHB R 5|
EFEAN B 2R B R R . ] LLRVER R (il IR ) B b ) G v B P
AR — Pk, H BB A ) X 52338 AT B P N i K BT — i ek 2 AU 1, B TR
17 A L

[0018] AR BHHEAR T o] FIVEE IR I R D 1) R R R LA R A FH 3K A 11 AR il A P 5 o
HEAR . B, Ak SR AL T BERILAMNE TRAP £ KK B VDT T IG T 13A(SE13A) o JHEAR,
AR B S T 95 R T ek e 2 B 5 A7 A 1 B 5 IR N ) v IR P T L G TRAP
Z IR TRAP Z 41T IR T FI M gm g fe iy 5 CDA0 454 1) CD154 Z KB FIJEY)H) CD154 £ 44
HIRJT A . P i nl LA F 3G amet 0 LSRR g sl — MR & Al (aERH g S5 E
BB T HUE ) M N, B T FARS TUR 1 ) 25 A 5 S B A O IR R 9 2
[0019]  ZET7EXEIA PN SRS EHE (colonization) FUREIE T B4 AT IR (ff
FHIRBUIR R AT AE R AL XS AR P S Z UL 204 ), S8 T V0 1T IR B BT AR 2L 23 84K, B 22 V01 )
FCTE 13A(SEL3A) (12006 42 9 H 13 H frjE T 36 B A 3G 7= IR 58 (ATCO) , fRjR 5 4
PTA-T871) o EEHEHM R, 1 EFAE R[] [T 43 B AR TE T AL X A4 P AN 5 | A I R P S 0 P
BUIE REIIRE %, B EF AR AU ) EC ONE ME N4 (1) 2008 78 75 7] BE MG

4
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[0020] W] 8 sk 2K 4 B (1) SE 5 B 7 A 2 AR SR A T 1 2 D — AN R
SE13A 7y Bkt — 0 9EE . RE AR BRI Y Es 82 VD T T IR B PR 40 T irik e SE13A
T AR VD T PGB AR LU A8 1 07 AR B o i e SO SEL3A X K8 AT R AT
BT, T HANIE ST AT I R 2 5 AR AR B AR L, X S M O BRI f
e RNV o 8 I AT PR 48 R A R e B RS DR S8R T A8 SE13A ek EE v] LA S i I e k. B
A aroA B htrA 5877 [ SE13A BARIR BE 7 A8 S [ NV IR BE ), (EAE TS 3= 19 52 11 52 21 PR o
PRI, Wk 5 42 v T 2R AR 1) 22 A T i A A L S g R T T B

[0021] W] LAYEZ ALl IR ZE R 1F AT 58748, iX S FL R FEHAN PR T eya.crpLasd.
cdt.phoP. phoQ.ompR.#ME &z \ dam. htrA 5 H & NV IEAHSIEE | aro. pur 1 gua. UWISLjiE
BT, K aroA Fl htrA 58248 7] LL§ SE13A JiFF . aro FE L2 M IE LA (shikimate)
YA R B S B R IR R I, 1 aro AR MR 5 IR 2 R IR LR IR % 2= R A R TR &L
BRIPE ok BA Y . htrA A4 00 FEAE S 88 1 1) 48 e R 5 i AP AR N R (R . hitrA SR
AR At 2 ek B (1) R I 0 AR A S U R

[0022]  SEZjiiff] rp 43K i) aroA AT htrA RAZREL L RAR , HA] L LS Fl Oy 57 E %48, &
Y, A A REE I R P BRE E AR R AL (non—reverting mutation) . J& 4R
ARG R AN E . BT LS — R DL B SR, g i nT LRI B AL & aroA
S htrA RAZ . 7 HEIRX PP RAR ) 77 1 A AU AN 1 o

[0023] W] LI 4mit TRAP 2 BEHT IR AR B 4L B F 20w AW e bR 2 R i
ANEAR (i, SE13A) HIF 4w RIS . WIS EAR L X L 2 AT IR 13 75 213 )%
Jarm BRI 2 IR TR 2 R IR N G R L e R, BRZE TURL B S YL AR S DNA B
ahdh o ASUBEARN TR AR, AF7E KR 7 DRISEE (BIUnvb KR ) Th 2 IR
KL, ZHABR LR ARGIRE RN 2 75 837 (B, A8 87 i)
FEBN ) WA EHER: . &Y M, DR gnAE TRAP PR R 22 4% 1 IR IR A AR IK 1) 40
2R . 18 M, 400 1 2 1% 5 R Yn i 5 5 25 11, e 4 TRAP HLIR 1 2 % IR Ffi A\
YR Z IR P HIH, LLARTVE TRAP U AE4H i 3K 1418 o 941, 4t TRAP [ 2 -4 1R W]
DL HE AL T ) 1A P 1R 7 29 N 22 4 i s i i 10 /0 B DX DX S e 1R 40 R 2 4% IR 5 AT
41w 2 IR 7 IR B AE P AE R . 2 WS ife) 1

[0024] B3, Al K gnhs TRAP PR 5 — 2% T R IR A G o0 s Z IR 2 R . A
IR AR N W A, S TRAP HUIR ) 2 4% R W] LU A A 2 40 B 2 4% B IR, AT
TRAP )R R IE I 2 36 2 200 5 1R 7 12 1R I S e 40 M o 8 SS9 o, 44 4w b TRAP £ ik
[R5 — Z B SEL3A [¥) LamB JEREKIFRIX 9 o Zhd TRAP B I 2 4% TR W] L] A,
TR UL B I, WP A S AL lamB [IRX 9 245 UL
TRAP HUJ 40 i 2 ik . 83, W] DA 2485 DU SR A4 A 240 w8 ik — A BL B AL &,
[0025]  I&YHl, BF— 2 AT ERYRIS TRAP £ IR — &R/ BREEAS TRAP Z k. "D 2 IR
FENBNEAAA . FESLHEFI 6 3 A2 Mk (SEQ TDNO :1-3) JIAZ SE13A Ho &4, A
R HAARR TRAP 2 I 7 2 Sz R e B Sz SR M B BE OB I 41 B Bl AR e 92 S .
RIIRERZ K. I8 4, TRAP [ S Jm e i Beml Bl 2 K E B 74111 6 A EsE 2 AL )2
FEMR 10 DR 22 R 15 D EE 22 2518, 8 20 DMl 212

[0026]  HEi& A T (HHEHAAE TEENK TRAP) TR AFEHEARR T,

5
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Gt e LB R B K Z IR Z IR . AU EARN 508 B AR, 2 Fh 341 ] DL S AT
TS PR AT, 17 HAR T DL gafd ez IO (1 D164 21K ) 2 IREs A8 H .
[0027]  4nLL R SEVRARHA, AR R W ] 4. CD154 £ JIK, CD154 £ KBS 5 52 i3
YIRS CDA0 &5 FF B2 1R A8 S AR GBI A N o BSR4 (DC) 12 5% T
A I S N A B8 06 75 10, R4 B A 0 SRS T 40 M R AeRe (R RE 7, 5 1S T 4h e
B IF AL R BN 4 A . DC IVE R (DCIRAUARI LT BT A A 230 R BRIt S st 2 40 e (APC) )
SE PR, PR IS BIAH QMR A2, AR S4B PR R 28 IR T 40, 4% DC B0E )5 »
T 40 M 34 73 A0 R 8O 40 i B TR IR R e e s B R dE NS ZHZR . BOE A s I T 40 e
(CTL) REMEIN YL T 9 23 140 M P Rg 40 B sl - 22 2l 4t M o 2 A2 ER (Al b 1D G RRT ) Je&
L[] APC, FHEAIE B ZE DT TR AR Hh 2 OCEE B . CDA0 42 TNF SZ AR S5 73 11 i i JF7E
ZRhAN R ERIA, AR THRPT R S 41 M (APC) , 40 DC F1 B 4l e, CD40 5L Rl ik
CD154 FIAH B4 FH S AR L B, b T PRV 40 i e e 85 e o T DUE LT CD40 $it
PRBERLAE DC R L CDAO X DC HIRIFL. AR AL MR PV IX 8 I 7SS 1 T 40 i 38 i %
LI CDA0 [P RARECAE (BRI CD154) AHEAEHI R LR, ABRIPE, DA% E T CD154 [ CD40
451K, CD154 [ CDA0 &5 & X LIAER R (Unib IR ER ) R IR, ] o3t
it 5 KPP B HE DR I B 5% SR N

[0028] 4 b ik, Al Kghs CD154 £ iK1 2 % F G i AN 800k 1) Sy 68 1k rh Bl R e 7 e 1A
4ho CD154 Z KT LA CD1564 KA A7 B> CD154 HE . 1E 44k, (D154 ZJIkRE
5 5 CDA0 Z56 o ABIE AN 038 AR, ] DL B A T 5 B2 HE P 9 7 20RO 48 22 4% 17 IR
N B2 P2 1% T AR B AR AN R0 70 R IB Bl 73 Wb o Sl REAE I 5 XF TRAP ¥ f i )X
M CD154 £ fk ) 2 %R B n] LL4wAs TRAP FiJ5i. n] LUK 4wts CD154 Z KN Z R 5
i TRAP LR I1) 2 % T BROE RS R, RS AP CD154 2 kAT TRAP U5 A7 4E TR — £
AR b o 7ESZife) T, miE % 15 CD40 25411 CD1564 £ K1 2 B F I th 4m 5 TRAP B )i
2 WLET B 41K P SEQ 1D NO = 1,2, 3 F1 11, LESZHEf) b, K5 4ahth TRAP HLIR 1 2 % 1FIR (SEQ
ID NO :13-15) Figihd CD154 £ K Z R AFIR RN LamB FE A [ERIX 9 oo AATE R A
SR TR, T US4 H e S I AR (AT LamB 35 R A HL S R X 4 T 2 % 1 IR

[0020] 4 b AT IR, 2 B A AT DAL FE G B e 5 8 5 6 T TR I S IR (1) CD154 £ K I
CD154 ZHHIR .. &4k, CD154 Z KK hy 50 NEIFEBL LA, 838 M2 40 NEUR .30 4
PUF B2 20 ML F R ERKE . Z2H00A4F 10 2 16 MR 10 2 20 PMEER
ZA1E 10 22 25 DNRIERIKZ 2 (7], CD154 [7H1)F1 CDA0 &5 & X AE S PP ) A2 =i FE AR 57
(10 ¥EHTALK] CD154 J54148 %I 0L T SEQ ID NO :10 % SEQID NO :4.

[0030] CLEHGE T —Xe Rl CD154 [ CDA0 Z5-4 1K, AL HE A9 5 /N BLURIZE, 4 53 LT
SEQ ID NO :5.SEQ ID NO :6.SEQ ID NO :7.SEQID NO :8 H1 SEQ ID NO :9, HIRA[EMFrZ
[A] () CD40 454 DX KA A R AT 1, {H N CD154 22 JIK R A% 38 8 X9 1) 60 38 e W o BRI, AATT T
DA FH ARy 5 1 CD154 £ kel U5 CD154 £ Mok sEiiA &

[0031]  FESCHEfo) il & T JLFP SE13A EEA A 1% . (EREFRFEIBS&A TRAP F1 CD154 2% 1F
2 1% SEL3A BRIFE T, TRAP 2 JIKFN CD1564 2 Ik 4 7E R — 2 B IR b, 1 ELe A4 sk T
BAE P I 5 RN R DT IRHE lamB 2B AL T 5 SEHE N o 7R =R HL A4 S 7y 5K
1, CD154 2 KA TRAP 22 IR A 4 AR 2 A% H R 45 . SE13A [ aroAhtrA TRAP A8 aroA

6



CN 101969990 B OB B 5/11 5t

I htrA fRY 6 2% 35 [F I g s TRAP A7 (SEQ TDNO :1-3) FIW] L AN 2 1amB [FI3R1X 9 1)
CD154 £ ik (SEQ ID NO :4) .

[0032] A UILHEfE T A gk ER VDT ] IR B AN 245 ] B2 I BUA A& . 2%
AT AT AR S AT AT IE A R P it 3 . 255 b nT e sz Wil A 4G 2R 4]
FAFEAEANPR T, 7K G2 s v 6 2 RS VR B BT B R0 25 01 B I e 43 nT DA 4 4
AL, a0, R0 A As g 500 < 7 J65 500 W e 50 FLALFIART a3 . 242 b nT 2 52 IR R Bk
FEF B4 5B 8 R 0, anfoaK AL A4 (A0l BT L S T D h TR | 25 B A e R
H)EE (WEEASEES )  EEEER (g migsihi gzl ) fgemsn (4] g
R ) o FreALRIEA AW IR RS E RN R A WIS S A TR B T8
[0033] A/ BHIAHE L T i il A A4 & TRAP 2 IKFIBETE 5 CD40 455 FFi8u CD40 [#) CD154
22 WK 1) 9% T 1 28 i 52 R T B I NI ¥ Tl sz i 3 i A R E I B FE g G BEE 5 CDA0
SEG CD154 2 KK 2 4% 1 R I 1 LA i 2 1K 38 XD B ) S 5 IO o >, o2 e AL
Zmi i AR CD154 Z Ik (SEQ 1D NO :4) [#) 140149 AL KL 1) 2 AR RVE I 2 4% 1
TR o BRI, I B — AP 140149 A 2 SR 1 RIS m] T M 3AS [F1 4 A A 1) S 82 O
[0034] TEACHEEHILMEENZIK. &4, 2R EFREERA T 52REFR—Y
Y CD154 Z K. JE 43h, ¥ 4xh5 SEQ 1D NO :5 2 Bk 2 iR H T A28, gl
SEQ 1D NO :6 [ Z KN Z %R H T35, ¥ 444 SEQ 1D NO .7 2 kI 2 % H R AH T19, ¥
%% SEQID NO :8 {12 K 2 % R H T/ b, AK 265 SEQ ID NO :9 [ Z K 2 - H IR H
T o LRSS T, AEXS P p R TR A A N2 CD154 2 ik (SEQ 1D NO :5) , ifiy HLitE B A] 1 5%
KNP R e [ WY o R, CD154 22 BRFN A2 38 3 1 H 2 S 206 ] FH T A R B IR 771
CD154 22 kAT FH T3 5 52 X 5 6 AT AU D0 iR A7 A8 T 1 3R I B TRAP 22 JIKZ A1
PURMEZ IR B SN o A E AR N Gf BEARE, CD154 22 K n] F 3955 X5 A7 4 T3 1
[ — i DA b B S5 e 22 R ) 28 e Y.

[0035] =K H CD154 [ 2 Ik 22 /bl or it 5 H A2 4k CDA0 (1) & & i F S e [ R o 78 S it
B AE A T 5 CD164 Z KRR B 2 K, AR 32 8% e 40 i bR IA I HLRERS 5 w4 o i
Hebuid LM F K D40 kg & XAEEE - ZER W46 R EEg e (F1
o I 240 Bl 25 40 G, 490 AR SOTR 40 L ) DA i 7 W P RH e it 2 s, I () 1) 358 i 2 e g
Fom e R e g A i (a0 B A i) B4l B 11 . Rk, CD154 JIKAE R 7312
o35 SN A R BRIP4 R AR IR #EAR o

[0036] A J7VET B AERAGHEEARTUIIRER (BRPTTKE) EHE
J& (Shigella) AT B )& (Escherichia) ( KIHATHE ) HR /KR 1E 8 (Yersinia) . [# £
¥ IC B B (Bordetella) « 3L EK B B (Lactococcus)  $L B8 & J& (Lactobacillus) . FF
J& (Bacillus) \BEFK B JE (Streptococcus) IR J& (Vibrio) (g &LINE )« 4= ke i &
(Listeria)  Jfi & (adenovirus)Jg s (poxvirus) W& (herpesvirus) . FiH 5
(alphavirus) M MEAH K E

[0037]  BhAR, AR B 2 FF T MG SR AT R TSR 1) AT AR HL B S O IR 7 VA A BRAR S B S
TR TR 1) 37 AL AH R R R T ie T8 5 s & 7 1B 46 W) 52 3R 3 il A A 2= 1)
95 9 65 TRAP 2 IR 58 — 2 % B IR 7 A I 2 1. TRAP 2 ik v] LA A 4% SEQ ID NO :1-3
Ao AT L BAAC SR 1 5 ARN 51 38R 1) 22 Bl o7 A0F TRAP 22 IR N 3018, A0 H5(H AN R

7
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T-4F BMC Biotechnol. 2007 Sept, 17 :7(1) :59 P HiiA 1 L IE E M RA R4 (scarless
site—directed mutation system), ¥ K E GG AT B TIRE Si154S (Scarless and
Site-directed Mutagenesis), HAHEA LTI HIFAARI . WA LT B AT H &
15 TRAP 2 JIK LA B i b BT 1) RE % 15 5 G e S MY IR HEE 2 ik (1 SEQ 1D NO =4 A1 SEQ 1D
NO :10) o 5B, Bt Tl LUK RES 5 4 CDA0 [¥) CD154 (1922 Jik LUK 5E 32 % % X TRAP £ Jik
()G S N o T L, A2 40 BT, 49 G i AR VD) IR

[0038] ¥ ji FH 2% v 10 FH SR f MR i 2 K3 I A2 8 A EE A Bl L i FH 0 = A i 12
DA K 3 X FL 7= A G 8 S W 1) SR AR R AR T AR Ak o AT DA DU AT A2 DL 9988 I Y 1) 571) o
MAEW. XFTARREm e, Bk 10° 2 10° M. 10° 2 10° 4R L 8 10° £ 107 4
R 155 B Y R S Y . AT BLE R — Uk, BT Lkt M TR B 22 vk LG o A 9
SN o 54N, 2 AR LAt FH P IR B 22 R, Rk bE — L R R sk = R skkg 2 A . 7R
it FH 22 A A B0 A 3 (EAE — e B St Ty 2, 7R 22 A 40 R R A fE— e H
PRSI 77 A, 4R RE 8 A8 52 R N =, e e H AR S Ty U, g AN R A S
W

[0039]  XXf T s s AR R &, ] LLLA 2 B F B 41 54, iX 48 B FREH A
PR & VR B W8 55 5 AR B2 T DR B S BOUL A o s BR Tt A 35 n 21
POKBCEY PRI . XTI S, v LU -S4t 2O

[0040] A< W ()48 FL A4 SI i 7y A (R HG siR S2 1 S e IONL IR V25 o 84 ) 52 1 R 4
HABR T HESIY), 18 9 I S 18 NS E 28, @Y I K B WX . thn] DAEH 2L
BRI RRGAERY , HE 5 S [ NV AFEEH AR T, 3 5 2 E K KA SRR e
TR AR, o o S 1, 15 G S N AR AR AN B TG AR B 7 A2 5 00 A R 1 2R i e i 1
S LR 2 30 A0 O FKT R A B T T A0 M K R S AN T 4 R T A B 4 2
15

[0041]  FRCTEH%k 1 AH (R BCAS [R5 R A 1) J LA KA BB IR AR o — e i rp 4 G i, LAk
BEXT ZAPUR B G5 0 G e [ N o EEZH 0 e ] DA AR B 2 A SRR S AR ) i B SO R
AR BIPUIR o it B R 1A 22 P IR (1) 52 1 HL AT (RTINS K iy v 585 22 e g 1) 7
R IWIC R I, WU ER A B (Al RYP TR 13A) AU 2 A R i fe e ) W
PO T Y B

[0042] W] LI A5t iR ISR 22 1% 1 IR AG ER 40 B 2 1 » mT LIS ARSI sk ) o A )
T30 i 22 7% FP R A N 22 4 R 22 R (R AR AT Al e R 67 i BORT et ook 45y . — NI
I N 2% IR IIA R A AR 85 TEE 2R I 8030 7 N B i 2 i IR S B8 m) T 70 Wb ik
BAMNE 2 BRI MET. — DNH A ZZERMIE Y1 R E A 6] 72 lanB
JERl FESEE Y, TRAP HIT CD154 ZZ A LlamB JEAKIERX 9 7,

[0043]  AMEZZ R OFEEAR T, 4bdik B BUR M EY EUREZN IR 2% TR,
HALHE L A A e N T AR B 2 IR . XA 2 4% 58 ] LAk B 20 Mk
B, AR EE (A0 M2e 2140 f Bt AR 22 BRI R IR ) 2 Wi (Bl ndwbS iz Wit
g i) R AR ) A R omEE (B gple0 RS ) IR BIURBUR B b IRE B
G5, ANEZ R E IR AT LR B Bun ML Gl gmid i s EE e (WnEEER ) MAME SR AR
R A, kAR ER (B ETE AR ) BKSMNE 2% T K2 T804 5 i i 2

8
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MUEEY) o

[0044]  #fkrp i n] GG S 2 5 IUR Rz RGN 2 IR 2 -5 1R, 400G ke b 1)
OB o ZAZ H IR AT LLGw A U0 BT RN () S 5 R 48 7 1 W 40 i A 25 PR IR
Bl 5, BUR 51— M2 5 T I 2 A TR o % Ve R m] A0 5 G A 0 2R R O 2 S .
(IR (At A SCREIR ) CD154 20k ) IZ T .

[0045] DA Sl A9) AR R B T 1T 5 1 AS A2 B 1A & B Bl BT B ASCR) 2 SR (195 ]

[0046] St

[0047]  SEJEf) 1. TRAP HI TRAP/CD154 4 N #) £

[0048]  PRBRAIREFESAF

[0040]  [RAE A ULEH, 75 W) & S5 K Bl BURL AR FRAE TOPLO Kt B4l 2 (Invitrogen,
Carlsbad, CA, USA) "o {8 V0T TIGH 13A SINRAS, I 2000 IR B B AR 13A 2 M
USDA/APHIS/NVSL 3545 (1) H B 43 B 4K, 35 LUEIR 5 PTA-7871 {38 T ATCC. #E4 Fiki pKD46
A AE 30 CA K. HEMEE 3TCAK. FURMMRLE 37°C L.

[0050]  #f Luria-Bertani (LB) ¥5723E M T-40 Mo i % ML, SOC £5 78 % (Invitrogen,
Carlsbad,CA,USA) TR ZFLZ G MR RIE  FEE U, B DU PRI B84 .
ZLLVEAR (Amp) 100 0 g/ml . RHEFEZE Km)50 u g/ml FIEEF 2L (Cm) 251 g/ml,

[0051]  Jikii

[0052] DL i ik pKD46. pKD13 F1 pBC-1-Scel (Datsenko F Wanner, PNAS 2000,
97 :6640-6645 fll Kang 25 A, J Bacteriol 2004,186 :4921-4930, — it 5| HACIFA
AL ) o JiTKE pKD46 Zfidh Red B BERGSS, HoN 3 I ARIZME DNA 5 44544 DNA 22 [H] 1] []
PREAL . IR ORI AL 2 28 Ll P AR BT I R i FLHIEL B AURK, B DAL FR 22 30°C iR & LALE
o0 Mo b 4R ok pKD13 FHAEFE S PCR W A Km Bt (Km') LR HEAEHR . ik
pBC-1-Scel (£ 37 CYeFAE 4 ) 774k 1-Scel W, I-Scel EEBIYILAT 18 AMGFEENT HF%
HIHBFF) 5" ~TAGGGATAACAGGGTAAT-3 (SEQ ID NO :16) o Jfiki pBC-1-Scel &l & &5
EZhik (Cm) FEH.

[0053] PCR

[0054] FEX 14 T H T PCRETA I, B, PRI N WT A8 S AR
50 L A K 0. 1w g 44k (K FE R 41 DNA. Jii ki 8% PCR 7 4 (1) DNA (Qiagen, Valencia,
CA, USA) 1 X TR Pfu AN 5U Pfu B4H (Stratagene La Jolla, CA, USA) .
ImM dNTP (GEHeal thcare Bio—Sciences Corp., Piscataway, NJ) FIE- D54 1.2 M, 1§
FH DNA 5| Z& G2 (Bio—Rad, Hercules, CA,USA) 7E LA G4 R AT 19 :94°C, 2 4%
Bl 94°CHERLE 30 F5. 58 CHELE 60 F2.72°CHEE 90 #5 (4 1kb) , 2LGET 30 ANMAFR s F1 72°CHe
5210 B LT RGO AE . &4 PCR =)t it iR 4i4L (Qiagen, Valencia, CA, USA),
FHUL 25 0 L [ EB 2% ol HE it LA £ F 55 B 481 PCR [FIBAR , 8038 LA 50 1 L 1 EB 22 i
Ve, 2 ZBEE, I EE T 5u L i ddH,0 o, DFHGE il ZF FLE A R VDT IR .
[0055] 3% 1 514751

[0056]
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519 X Gik =27
lam-up-f KO Lt 5TGTACAAGTGGACGCCAATC 3' (SEQ ID NO:17)
lam-up-r 5'GTTATCGCCGTCTTTGATATAGCC 3' (SEQ ID NO:18)
lam-dn-f o 5'ATTTCCCGTTATGCCGCAGC 3' (SEQ ID NO:19)
lam-dn-r - 5'GTTAAACAGAGGGCGACGAG 3' (SEQ ID NO:20)
Kmf 5'GCTATATCAAAGACGGCGATAACTAACTATAACGGTCCTAAGGTA
-Scel/Km® 2B GCGAATTTCCGGGGATCCGTCGA 3' (SEQ ID NO:21)
K 5'GCTGCGGCATAACGGGAAATTGTAGGCTGGAGCTGCTTCG 3' (SEQ
m-r . B
ID NO:22)
Kan4df fEKm' 3#PFE k. Wl | SCAAAAGCGCTCTGAAGTTCC 3' (SEQ ID NO:23)
Kandr F 5'GCGTGAGGGGATCTTGAAGT 3' (SEQ ID NO:24)
SEQ1
hcg 154 |- | SEQ hCD154/ 3f | SGGAGGACGCAACCGCCGCGGTCGGAAAACCACCACCGGAGGA
. X9 ki GGAGTTATCGCCGTCTTTGATATAGCC3' (SEQ ID NO:25)
W _
SEQ1hCD 5'CCGCGGCGGTTGCGTCCTCCTCCTGGGCAGAAAAAGGTTATTAT
= | SEQIhCD154/ *f ;
154 T i " ACCATGTCTTCCTCCTCCATTTCCCGTTATGCCGCAGC3 (SEQ ID
iE ] :26)
SEQ2 STITTCTTCTTCTTCTTCCGGTTCCGGACGTTCATGACCTTCTTCGG
SEQ2-hCD154/ ¥f
hCD154 L K9 L CTTTCGGCTGAACCGCCGGGGTTTCCGGCGCCGCGGAGGAGGAG
R 1 TTATCGCCGTCTTTGATATAGCC3' (SEQ ID NO:27)
SEQ2 5SACCGGAAGAAGAAGAAGAAAAAAAAGAAGAAGGTGGTGGTTT
hCD154 | | SEQ2-hCDIS4/ 3F | TCCGACCGCGGCGGTTGCGTCCTCCTCCTGGGCAGAAAAAGGTTA
LA X9 T TTATACCATGTCTTCCTCCTCCATTTCCCGTTATGCCGCAGC3'  (SEQ
W = [l ID NO:28) N
SEQ3 5'GCAACACCACCACCAACCGCCGCGATCAGCAGAACACCACCAA
SEQ3 hCD154/ 3%
Hcd154 L 50 Fi CACCACCCGCAACCGCCGCGGTCGGAAAACCACCACCGGAGGAG
PR GAGTTATCGCCGTCTTTGATATAGCC3' (SEQ ID NO:29)
SEQ3 5'GGCGGTTGGTGGTGGTGTTGCGGCGTTTACCTCCGGTGGTGGTG
hCD154 |- | SEQ3-hCDIS4/ 3f | GTGCGGGTGCGCAGGAATCCTCCTCCTGGGCAGAAAAAGGTTATT
. X 9T i ATACCATGTCTTCCTCCTCCATTTCCCGTTATGCCGCAGC3' (SEQ ID
iy NO:30)
lam 3f S'GCCATCTCGCTTGGTGATAA 3' (SEQ ID NO:31)
X X . W
lam 3r ’T’H;M%{‘E oz 5'CGCTGGTATTTTGCGGTACA 3' (SEQ ID NO:32)

00571 £ 1o, AHARIREF MG 55 amB SEBIBRIX O H AR A0 AE— 00 4b, 3630 R 10
BLUTFEVS TR B (S, typhimurium) VERES ISR AL 1257 ROBTEFRE. BRI EF R
2 Kn—f 31407 5 T-Scel SR 4.

[o058]  HLZ AL
[0059] 5% — b J& % pKD46 B AL N i R VP 1T R, LLAF Red AR A TTH TN 8

Ja B AR E A, AF A Rk H] % F & (Qiagen Valencia, CA, USA) M K iz #F
BW25113 (Datsenko 1 Wanner, PNAS 2000,97 :6640-6645) "1 i 3£ Ji ki pKD46. 4R &, %
0.5 1 L[] pKD46 DNA #AbifF NHE&BEAT L F LI R P 1T IKE 13A (Datsenko 1 Wanner,
PNAS 2000, 97 :6640-6645) . fij1M & 2, K 4 Bl 22 10-16ml (] 2XYT Wi FREET, If
L5 3TCHRAR AR R 100 v LS A5 RS ReA &2 10mL Fr&F 1) 2X YT s oR
oL IFE T 37°C 34 /. B4 5ESRF LL pKDA6 FURLEAT H AL I 4E i T 50 °C Ind 25 438, AT
B K iEfE BRI K40 MEAE ddH,0 KRRk LK, FFER T 60 L1 10% Hit. 25, #41
Ha LA 2400-2450kV ik rf Ab 2R 1-6ms, T 30°CAE SOC 1 H 2-3 /M, ¥ HAl ik T &F 514
PIPTAEZRI LB A E o B pKD46 [ R IPT TR AL IR EF T 30°C o Ui A IR Lo
A REAT S AR L FL RN, BR T R RT— /NN 15 %6 BT AR I LA 5 Red =5 4H i
10
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2, It Hanfu Azt 50°C iR 4h, ey 2R .

[0060]  FR[X 9 by —1-Scel/Km'— FF[X 9 T 14

[0061] EiLZA 4 Red EAIME RS (Datsenko Hil Wanner, PNAS 2000,97 :6640-6645, i# it
B4 S0 AAT ) IS PCR (Horton 25 A, BioTechniques 1990,8 :528-535, @it 5|
ACIFENARTL) ¥ 1-Scel BEIRBIAT SAT Km® FEE—RE S| N lamB JEEFIIRX 9. $ AT A
X RT3 BRAG ZE VD 1T EG B LT2 (S, typhimurium) 1E gy RS2 LRI 4111 1amB F& K (A% 1F
BG 1257, %6, 20 M4 B ARERIK O 45 AR BRI WA R (2B FRK 9 b3l
WX 9 N . FHAEH 5140 lam—up—f F1 lam—up—r ( I THIX 9 EiF) LLK lam—dn—f
A Tam—dn—r ( FI IR 9 R ) o AR5, A8 A 5142 Km—f A1 Km—r §™ 1 pKD13 JFURE 1) K" 2
Kl 7E3X B, #4 1-Scel B mUA B IR Km—f 519010 5 i, I-Scel B AT 2 5
Loop—up—r 5| HAMGIX o [FFEHE, B 5 loop—dn—f 5|4 HAMKIX s N3] Km—r 5|48 5/
Bio HAEA PCR RN A IR o iZH AMX SCVFATAT 3 Ff PCR IR Ko &l 2a UK
BB TR BHRX 9 FIF -1-Scel/Kn'- FR[X 9- Fi#FES) (PCR-A) 41l PCR FrEE&
AL N U T I B 40 L, 1240 I AT pKDA6 I 22 BT AR B S, AR Ja F LR Tl
A Km 19 LB B b0 2 7 WA SEAR I TE T 5177 171, BeAl s HI B 04 KandF/ Tam3f Al Kan4R/
lam3r HEAT 7% PCR R, 2+ KandF Rl Kan4R #& Km" ZE R 5149, Lam3€ R Lam3r 247
T lamB 3R [X 9 X AN 519 Krixde PCR B Zeit gt 4k (Qiagen,Valencia,CA, USA)
- FHF DNA /7

[0062]  FR[X 9 Liif ~TRAP-CD154- ¥RIX 9 Rk A

[0083] LK R PCR J1 Bt PCR-B, B4 I TRAP S (15 P BRI 9 LA
TR CD154 JFFI4L4 ) (B 2b) o A4 4A% SEQ 1D NO :1-3 [) TRAP A% ER Al
CD154 VLK [R] B el an 22 2518 (Ser) BIE—d 4 il

[0064] Oy T 4 e A IR T — F B D BRIK B, o TRAP-CD154 J7 81 &5 pe 1 b 325 i 2]
lam—dn—f 5|41 5° K ¥, TRAP-CD154 JF 4 I HT TH A& loop—up—r 514 HI HAMX . DLET{#
FHRIFRIX 9 L3l PCR P4l 5 B A2 ) PCR 74 (JLrRAERRIX 9 FlfIY 67 R 5IN T
TRAP-CD154) 248 H LAEAT R 1 PCR NG, ARTT, i T HeE 048 A SR, th T4 A5
[ I, 77 2 5340 PCR AP BRCLA N BIZ R (X T5 loop—up—r 51¥EREKIFENT
HIFRRE SRR ) SR HEERIX 9 bl FE T RN F R A5 2 0 1) 0GB o 1 e o A P 1 %
B H i R L #E GLy (G6T) MZZZ /L (TCC) LR TAH H e AN gis P51, 51
VHRRE— AT 2 WA L

[0065]  [-Scel 4 s /Km" g A 58748

[0066] 55— 58 ASSL IRALAE UL PCR Y BE, PCR-A, JLAE 4 1-Scel £ A1 /Km' £ A3k R g dh A
TamB 718, PCR-A FHBHE4S K" SEDA ) T-Scel g U R £ AL I AEOSR S # 5 1amB 3
X 9 4 AL AT R (52500FFIK 9 LHFRIERIX 9 Rl ) [0 K2) 200-300bp
[R5 DNA. K F B I N R IE Red SEZAREREZS 10 8 V0 1) FC B 40 ML, O 64 Kn' 75 . 618
i B Y% PCR i — 24wk 2 J, b T AR B4 N T-Scel A7 /Km" FE81)% BH 1 v B R4 T
My, P25 Ja I RAZ R IFdn 44l SE164.

[0067] DL TRAP-CD154 % 1-Scel/Km" AT ZE A4 & #t

[oo68] 55 — S¥AR L BREE KM PCR v BL, BR Ol PCR-B, S 7R T+ & 2B, Hd5c 248 A 7 51

11
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TRAP-CD154 ZH Ji, He W 4 1amB [R5 Bt. PCR-B ¥ 14 WA 1B HEHR 124, I HAL AR E
# 7 SE164 HPLAFTHY 1-Scel 75 /Km' 58748 2 J5 4T R E#E. Jioki pBC-1-Scel 4wfi5 Cm"
FERF 1-Scel Mg, iZMETE SE164 1) 1-Scel A7 S PIRIZE R4 . K, # pBC-1-Scel 55 PCR-B
— AT SE164, {F PCR-B & #: PCR-A I EA 2 J5, IR HEAE Cm 1T A BELE Kn
AR R R P T o X SR PR EAT DNA W PR SE R ) PCR-B B4 2 5, ¥ B
FEfw 4 N FER) 155 2 FFES 3. R T4A4 TRAP-CD154 4 NAAE FH -+ B L 5 T LA
lam 3f Hl lam 3r HFAT Y PCR, 2R J5 A8 X BRI NP 410 e (1) PR il 14 i ) 7 12EAT VAL
BT 100 % [ 5l % T AR B R 5 A 741 i 5 AR FH M e e o I 745 SAUE B, fE R IGO0
I TRAP-CD154 HERfTR AR T IR X 9 X NI TCAMRIZ R EFIIMA « TRAP-CD154 % i [f14 A
WI'F :TRAP-CD 154 (SEQ ID NO :33) ;TRAP-US—CD 154 (SEQ ID NO :34) ;TRAP-DS-CD154 (SEQ
ID NO:35) .

[0069]  SEjififs] 2. TRAP-CD154 5874544 / #f AR KIS

[0070]  JEIT aroA FERIAN / B htrA ZEEAI KBk 2 5827 SR SE13A 98 TE . aroA (A2 40
Iy SCERIEAR O BEEL A, e 1 58 B EU™ 5 A SR R, 3 s LA R R A4 iR AR
htrA FE PR ) 587 450 40 P i 57 28 5% TR filed ARG pHRT 42040 5700 DNA B34 TR 57 e T P
%, FF ARG w2

[0071] 4 T SEHR SEL3A tP ik 22 5848, DL Km i 35k DR 270 B 8 i 28 0 1) D T 1T 40 T R R
YA REIE R P A1) o 2 e AR A A5 FH G BT A A S 48 PCR AT PCR =4 A HEL 2 FL oK
SEHCe JEIEAE Km UoEZE R Bty B 5 H bR RE B 200-300 AN 37 21 T Km
USR8 & HFRZEE (aroA 8% htrd) MIZERAX W — B33 Kn HroE R4, @it
DNA M JPIIESE aroA FIl htrA BHRRFTEAL . FAU) aroA FhtrA Y11 IR FE T 2006 4 9 H
13 H ARG T 26 E B A 75 R T (American Type Culture Collection) (43 HA fRjE
5 PTA-T872 FILRYE ‘5 PTA-T873) o TSGR 7L 14 A 4 FETH BR IN [R) R 36 Yok B3 BRI PR o PR b 1T
PRI LLHF AR A 13A B PR LA SE R 1K1 IE B (8], {EL P R od 55 B bR AR BE RS AE 11 IS IR 2 S5 XY
(RIS bk A e T . 708 T AL TRAP-CD154 JF HIFIIN = aroA FI htrA 98 B
o

[0072]  SEjiAs) 3. WAL 3L EK g I S TR T AR

[0078]  DLKZY 1X10°cfu FIVb 1T B 2 Bk (RS 3 AR 4% 65 SEQID NO :1-3 (1)
TRAP Z Ik Z IR ) Bk AR s ok O IR 2L H XS (n = 280) . 76 21 HERHT,
F10* AN A7 B B 3 SR R R X 020 1 RGEEAT . 7 R0 , B R0 R AT
o Wl 3 R, ANE LT WA R, 7E RIS 5 5 R, 5 ARIAT R A M s AT L
R IFET 235 N . ZET-2 41 F :TRAP (SEQ ID NO :1)7/43(16. 3% ) ;TRAP US(SEQ 1D NO :
2)1/46 (2.2. % ) ;TRAP DS(SEQ 1D NO:3)6/43(11% ) ;XM ( RBFPH ) 10/46 (21. 7% )
A NPT, FAL S SEQ IDNO 2 (1) TRAP 22 KIS0 1] FC B BEAT B (R0 55 06 HE R FERE A i)
KA, BoRFET- R0 5 IF B 5 HPAE (P << 0.001) . 3T PRI PG e T3 5 B A
SCEBREIEGPAR K

[0074] {EEESZE P, EHERE (6/48) FPIZET- R B EE T X (17/50) , I3F HAF
A rh RIS AF, B2 RIFARE

[0075]  S54b, MG si i S i B i i AT £E XS TRAP (1) ELTSA. 7EH] TRAP-US (SEQ 1D

12
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NO :2) 4R S = L5 I TRAP e BT IR R M o

[0076]  Sjitifh] 4. 55 9% R Fh A OC R R0 215 21 R il

[0077] & 7 ¥F{fi TRAP US—CD154 (SEQ ID NO :34) 1E R ¥ E s il ik Wiz )y, 58 7 48
LEIF ST LAV 2 S5 BRI C 1 R % Broiler MM 1 X 10%cfu/ &V EZE N (HA
TRAP US F1CD154 $fi N4 (SEQ 1DNO :34)) 18 ik (1 ARIEAT Bl sl FH ERoK BEAT O B Fi o 7ERFl
JE 5 3 A, FH B S SE BRI (K T A1 1) B ZE AT 00U 1 BR HU (10° AT 7 1) 5P 22
/) o RERBERAERNG 7 RIATIF. RPN ERNRILE R B (0 <0.01)
NG . SIS R AR LRI I T 20 31% . Kk, B & TRAP £ ik AilgE
55 CD40 456 1) CD154 2 IKIZE T 1) BB (5 B b AT B Phn] LAOR 3P 88 R4 hi 5 3 3e sk ik
R A S AR BT 6

13
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=2
<110> Bl i K VE A

<120> BEBREF X 3L SRR dUm 1) S5 S B IR AL 5 AN 53
<130>013961-9038W000

<140> 7 b HIE
<141>2008-11-03

<150>US 60/984, 612
<151>2007-11-01

<160>35
{170>PatentIn version 3.5

<210>1

<211>10

<212>PRT

213> BRIV SEBRE (Eimeria maxima)

<400>1
Gly Gly Gly Phe Pro Thr Ala Ala Val Ala
1 5 10

<210>2
<211>40
<212>PRT
213> B ETRE

<400>2

Ala Ala Pro Glu Thr Pro Ala Val Gln Pro Lys Pro Glu Glu Gly His

1 5 10 15

Glu Arg Pro Glu Pro Glu Glu Glu Glu Glu Lys Lys Glu Glu Gly Gly
20 25 30

Gly Phe Pro Thr Ala Ala Val Ala

14
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35

<210>3
<211>40
<212>PRT
<213> BRI SETR IR

<400>3

40

Gly Gly Gly Phe Pro Thr Ala Ala Val Ala Gly Gly Val Gly Gly Val

1

5

10 15

Leu Leu Ile Ala Ala Val Gly Gly Gly Val Ala Ala Phe Thr Ser Gly

20

25 30

Gly Gly Gly Ala Gly Ala Gln Glu

35

<210>4
<211>261
<212>PRT
213> A

<400>4

Met
1

Leu

Tle

Arg
50

Phe

65

Leu

Asp

Met

Ile Glu

5

Pro Ile
20

Thr GIn
35

Leu Asp

Met Lys

Leu Asn
85
Ile Met
100
Gln Lys
115

40

Thr Tyr Asn Gln Thr Ser Pro Arg
10 15
Ser Met Lys Ile Phe Met Tyr Leu
25 30
Met Ile Gly Ser Ala Leu Phe Ala
40 45
Lys Ile Glu Asp Glu Arg Asn Leu
55 60
Thr Ile Gln Arg Cys Asn Thr Gly
70 75 80
Cys Glu Glu Ile Lys Ser Gln Phe
90 95
Leu Asn Lys Glu Glu Thr Lys Lys
105 110
Gly Asp Gln Asn Pro Gln Ile Ala
120 125

15

Ser

Leu

Val

His

Glu

Glu

Glu

Ala

Ala

Thr

Tyr

Glu

Arg

Gly

Asn

His

Ala

Val

Leu

Asp

Ser

Phe

Ser

Val

Thr

Phe

His

Phe

Leu

Val

Phe

Ile

Gly

Leu

Arg

Val

Ser

Lys

Glu

Ser
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Glu Ala Ser Ser Lys Thr Thr Ser Val Leu Gln Trp Ala Glu Lys Gly

130 135 140

Tyr Tyr Thr Met Ser Asn Asn Leu Val Thr Leu Glu Asn Gly Lys Gln

145 150 155 160

Leu Thr Val Lys Arg Gln Gly Leu Tyr Tyr Ile Tyr Ala Gln Val Thr
165 170 175

Phe Cys Ser Asn Arg Glu Ala Ser Ser Gln Ala Pro Phe Ile Ala Ser

180 185 190
Leu Cys Leu Lys Ser Pro Gly Arg Phe Glu Arg Ile Leu Leu Arg Ala
195 200 205
Ala Asn Thr His Ser Ser Ala Lys Pro Cys Gly Gln Gln Ser Ile His
210 215 220

Leu Gly Gly Val Phe Glu Leu Gln Pro Gly Ala Ser Val Phe Val Asn

225 230 235 240

Val Thr Asp Pro Ser Gln Val Ser His Gly Thr Gly Phe Thr Ser Phe
245 250 255

Gly Leu Leu Lys Leu
260

<210>5

C211>11

<212>PRT

ARMEUN

<400>5

Trp Ala Glu Lys Gly Tyr Tyr Thr Met Ser Cys

1 5 10

<210>6

211>11

<212>PRT

Q213> 4859 (Gallus gallus)

<400>6

Trp Met Thr Thr Ser Tyr Ala Pro Thr Ser Ser
1 5 10

<210>7

16
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<211>10
<212>PRT
213> a¢3LHS = (Anas sp. )

<400>7

Trp Asn Lys Thr Ser Tyr Ala Pro Met Asn
1 5 10

<210>8

<211>10

<212>PRT

213> /piJE Mus sp.)

<400>8

Trp Ala Lys Lys Gly Tyr Tyr Thr Met Lys
1 5 10

<210>9

<211>10

<212>PRT

213> Wy e (Bos taurus)

<400>9

Trp Ala Pro Lys Gly Tyr Tyr Thr Leu Ser
1 5 10

<210>10
<211>272
<212>PRT
213> 4L )5

<400>10

Met Asn Glu Ala Tyr Ser Pro Ala Ala Pro Arg Pro Met Gly Ser Thr
1 5 10 15
Ser Pro Ser Thr Met Lys Met Phe Met Cys Phe Leu Ser Val Phe Met

17
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Val

Lys

Phe

65

Thr

Cys

Arg

Ala

Ser

145

Pro

Ala
Met
Ser
225

Glu

Ala

Val
Met
50

Leu
Leu
Lys
Gly
Glu
130
Asn
Thr
Ala
Ala
Glu
210
Thr

Leu

Val

<210>11
<211>70

<212>PRT

Gln
35

Asp
Arg
Leu
Asp
His
115
Glu

Thr

Ser

20
Thr

Lys

Lys

Asp

Arg

100

Glu

Lys

Thr

Ile

Met

Val

85

Thr

His

Arg

Val

Gly

Glu

Gln

70

Glu

Ala

Pro

Gln

Arg
150

Ser Leu Ile

165

Gly Leu Tyr

180

Ala Ser Ala

195

Glu Asp Arg

Ala Leu Cys

Arg Gln Gly

245

Asn Val Asn

260

213> BRI SERRTH

<400>11

Tyr
Pro
Leu
Glu
230

Asp

Pro

Thr Val
40

Glu Val

55

Lys Cys

Lys Val

Ser Glu

His Leu
120

Pro Ile

135

Val Leu

Ser Tyr

Ile Tyr

Phe Thr
200

Leu Met

215

Leu Gln

Met Val

Gly Asn

25

Leu

Leu

Gln

Leu

Glu

105

Lys

Ala

Lys

His

Ser

185

Leu

Lys

Ser

Phe

Thr
265

18

Phe Cys

Ser Leu

Thr Gly
75

90

Leu Pro

Ser Arg

Thr His

Trp Met
155

Glu Gly

170

Gln Val

Tyr Ile

Gly Leu

Ile Arg
235

Val Asn

250

Tyr Phe

Leu
Asn
60

Glu
Phe
Lys
Asn
Leu
140
Thr
Lys
Ser
Tyr
Asp
220
Glu

Val

Gly

Tyr
45

Glu
Asp
Gln
Phe
Glu
125
Ala
Thr
Leu
Phe
Leu
205
Thr
Gly

Thr

Met

30

Leu

Asp

Gln

Asp

Glu

110

Thr

Gly

Ser

Lys

Cys

190

Tyr

His

Gly

Asp

Phe
270

His

Tyr

Lys

Leu

95

Met

Ser

Val

Tyr

Val

175

Thr

Leu

Ser

Val

Ser

255
Lys

Met

Ile

Ser

80

Gln

His

Val

Ala
160
Glu

Pro

Thr

Phe

240

Thr

Leu
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Ala Ala Pro Glu Thr Pro Ala Val Gln Pro Lys Pro Glu Glu Gly His

1 5 10 15
Glu Arg Pro Glu Pro Glu Glu Glu Glu Glu Lys Lys Glu Glu Gly Gly
20 25 30
Gly Phe Pro Thr Ala Ala Val Ala Gly Gly Val Gly Gly Val Leu Leu
35 40 45
Ile Ala Ala Val Gly Gly Gly Val Ala Ala Phe Thr Ser Gly Gly Gly
50 55 60
Gly Ala Gly Ala Gln Glu
65 70
<210>12
<211>30
<212>DNA

213> BRI SEBRE

<400>12
ggtggtggtt ttccgaccge ggeggttgeg 30

<210>13
<211>120
<212>DNA
213> BRI SETR A

<400>13
geggegeegg aaaccceegge ggttcageecg aaagecgaag aaggtcatga acgtceccggaa 60
ccggaagaag aagaagaaaa aaaagaagaa ggtggtggtt ttccgaccge ggeggttgeg 120

<210>14
<211>120
<212>DNA
213> B ETRE

<400>14
ggtggtggtt ttccgaccge ggeggttgeg ggtggtgttg gtggtguct getgatcegeg 60
geggttggteg gtggtgttge ggcgtttace tcecggtggte gtggtgegge tgegeaggaa 120

<210>15
<211>210

19
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<212>DNA
213> BRI EERE

<400>15

gcggegeegg aaaccccgge ggttcagecg aaagecgaag aaggtcatga acgtccggaa 60
ccggaagaag aagaagaaaa aaaagaagaa ggtggtgegtt ttccgaccge ggeggttgeg 120
getgegtgttg gtggtgttet getgatcecgeg geggtteggte gtggtgttge ggegtttace 180
tcecggtggte gtggtgeggg tgcgeaggaa 210

<210>16
<211>18

<212>DNA

Q213> NTF4

<220>

<223>1-Scel BRI FEH)

<400>16
tagggataac agggtaat 18

210517
<211>20
<2125DNA
213> AT 74

220>
<223 IRIX. 9 Lt

<400>17
tgtacaagtg gacgccaatc 20

<210>18
<211>24
<212>DNA
213> NTJF4

<220>
<223> FRIX. 9 ki

<400>18

20
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gttatcgecceg tectttgatat agcc 24

<210>19
<211>20
<212>DNA
213> AT 74

220>
<223> M [X 9 N

<400>19
atttccecgtt atgeccgeage 20

<210>20
<211>20
<212>DNA
Q213> N7

220>

<223> IN[X 9 T

<400>20

gttaaacaga gggcgacgag 20

<210>21
{21168
<212>DNA
213> NTJF4

220>
<223>T-Scel/Kmr F:[X

<400>21
gctatatcaa agacggcgat aactaactat aacggtccta aggtagecgaa tttccgggga 60
tcecgtega 68

<210>22
<211>40
<212>DNA
213> NP4

21
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<220>
<223>1-Scel/Kmr H: [

<400>22
gctgeggeat aacgggaaat tgtaggetgg agetgetteg 40

<210>23
<211>20
<212>DNA
213> NTJF4

{220
<223>Kmr JZEFE A I F

<400>23
caaaagcget ctgaagttce 20

<210>24
<211>20
<212>DNA
213> NLJF4

<220>

<223>Kmr ZERIPY U7

<400>24

gcgtgaggge atcttgaagt 20

<210>25
<211>69
<212>DNA
213> NTJF4

{220>
<223>SEQ1 hCD154/ FR[X 9 [

<400>25
ggaggacgeca accgecgegg tcggaaaacc accaccggag gaggagttat cgecgtettt 60
gatatagcc 09

22
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<210>26
<211>82
<212>DNA
213> NLJF4

{220>
<223>SEQ1hCD154/ FA[X 9 T

<400>26
ccgeggeggt tgegtectee tectgggecag aaaaaggtta ttataccatg tcecttectecet 60
ccatttccecg ttatgecgea ge 82

<210>27
<211>113
<212>DNA
Q213> N7

{220
<223>SEQ2-hCD154/ FR[X 9 [

<400>27
ttttettett cttetteecgg ttcececggacgt tcatgacctt cttcecggettt cggetgaace 60
geeggggttt cecggegeecge ggaggaggag ttatcgeecgt ctttgatata gec 113

<210>28
<211>129
<212>DNA
Q213> N7

(220>
{223>SEQ2-hCD154/ I [X 9 T

<400>28

accggaagaa gaagaagaaa aaaaagaaga aggtggtggt tttccgaccg cggeggttge 60
gtcctectee tgggcagaaa aaggttatta taccatgtct tcctcctcecca tttcececgtta 120
tgcegeage 129

<210>29

23



CN 101969990 B F % =* 11/13 7T

<211>113
<212>DNA
213> NLJF%)

<220
<223>SEQ3 hCD154/ I [X 9 i

<400>29
gcaacaccac caccaaccgce cgecgatcage agaacaccac caacaccacc cgcaaccgcec 60

gcggtcggaa aaccaccacc ggaggaggag ttatcgecgt ctttgatata gece 113

<210>30
<211>129
<212>DNA
213> NTJF4

(220>
{223>SEQ3-hCD154/ I [X 9 T

<400>30

ggcggttggt ggtggtgttg cggegtttac cteeggtggt ggtggtgegg gtgegeagga 60
atcctcctee tgggcagaaa aaggttatta taccatgtct tcctectceca tttceccegtta 120
tgcegeage 129

<210>31
<211>20
<212>DNA
213> NTJF4

220>

<223> FRIX 9 SEBIX Ak <

<400>31

gccatctege ttggtgataa 20

<210>32
<211>20
<212>DNA
213> NTJF4

24
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<220>
<223> IR[X 9 ARSI L 0

<400>32
cgectggtatt ttgeggtaca 20

<210>33
<211>87
<212>DNA
213> NTJF4

<220>
<223>TRAP-CD154

<400>33
tccteeteeg gtggtggttt teccgaccgeg geggttgegt cctectectg ggecagaaaaa 60
ggttattata ccatgtcttc ctecctee 87

<210>34
QU177
<212>5DNA
213> AT 74

220>
<{223>TRAP-US-CD154

<400>34

tcecteeteeg cggegeegga aaccceccecggeg gttcageecga aagecgaaga aggtcatgaa 60
cgtccggaac cggaagaaga agaagaaaaa aaagaagaag gtggtggttt tccgaccgeg 120
gcggttgegt cctectectg ggecagaaaaa ggttattata ccatgtcectte ctectece 177

<210>35
<211>177
<212>DNA
Q213> NTF4

<220>
<223>TRAP-DS-CD154

25
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<400>35

tcctectecg gtggtggttt teccgaccgeg geggttgegeg gtggtgttgg tggtgttetg 60
ctgatcgegg cggttggtgg tggtgttgeg gegtttacet ceggtggtgg tggtgegget 120
gcgecaggaat cctccteectg ggcagaaaaa ggttattata ccatgtette ctectece 177

26
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AR L I ]
X9 LH FXOTiF
—-»> -»>
®X9 ki Kok RO T

I-Scel-P22 4] l P1-pKDI35|#

R

HFK9 i FKR9TFiE
PCR-A
Kl 2A
= ' —
/1 «
X9 ki TRAP-CD154 FXOTF i
X9 i FRIT it
PCR-B.
K 2B

25310% /BRI TF IO E R £ IRE TP RER 21 B 8 fbroi leriSTE R JE5 R MIBET R

FETZE (%)
25,

20

15

10 ..

pufict 51 Fr512 P53

* &R P<0.001
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B 3 ARSI, AL H RS ANAT A (X)) B LTI Rk (RIEREE
T SCERIN TRAP AP A1 123, QNS h il ) AT HRr . 4626 21 RULSE ARG &
2 S SEER T RIS T AT (3 PRER BT AT (RT3 5 B R SOSRER B . FHARIE
FPo1) 2 WA AT R ) /AN PR AR T A B 0 HL S 25 i BRI
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