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WE: RETFRTXAERETAG (25kD) BREFZ—mMBAF S 1T kD 24 FRBRY, ERTFLEHEK.
E tenells BI Bty TA4 REFEESENEIRE N 99%. RKBHAFTT T4 RENREHRETA, AARREEY
SDS-PAGE H. i} st # AT . WK A I, M pGEX-KG A #4K, Ji IPTC % 5§ TA4 £ EE £ coli BL2L (DE3)
KiK. SDS-PAGE £, MAEEANL43kD, WERAMGSL KD, FR6nWEERABWTAARFEAT, Kk
B A 3%, RAYGST k¥ 4T Western blotting, MIHRME THRMEEAY. 191 SDS-PAGE Ry H R A &
A EEETA 2AZ RN -RBER, AHLTKDHFRKRTE 26 kD CSTRALS. RARARLARELAE,
WNERBBRHE RS, R CST A E K4 Sepharose 4BAUMBAEEIEN SIkDWE 4%, HHLHE
Wk, M43 kD #HS M, RALURTHHCST-TA4 BEEEHEANY.
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Abstract: The antigen TA4 is a 25 kD protein that is composed of 2 polypeptides of 17 and 8 kD respectively, linked by
a disulfide bond. It is located on the surface of sporozoites and synthesized throughout the latter half period of sporulation.
The TA4 gene of Eimeria tenella BJ strain has a 99% homology with the published data. In this study, the gene TA4 of E.
tenella BJ strain was ligated to the prokaryotic expression vector pGEX-KG and induced to express in E.coli BL21 (DE3).
The results indicated that the fusion GST-TA4 protein is about 43 kD instead of 51 kD shown from SDS-PAGE result. This
means that the disulfide bond linking the 17 and 8 kD polypeptides would be broken during the boiling pre-treatment of
samples before SDS-PAGE, and only the 17 kD polypeptide was linked to the 26 kD GST protein. In the large-scale purification
of the fusion protein, the cells were lysed with repeated freeze-melt; the inclusion bodies were denatured and dissolved in
8mol-L' urine solution containing reduced glutathione. The recombinant protein purified with glutathione Sepharose 4B
showed 2 bands of 51 kD (primary) and 43 kD (secondary) respectively in SDS-PAGE. This means that the disulfide bond
would not break completely in purifying conditions of this experiment. In the further investigation, when the purified protein
was treated boiledly, the ratio of 51 kD protein decreased while that of 43 kD protein increased simultaneously. This means
that the purifying conditions will affect the structure of GST-TA4 protein. Further investigation should be done to compare
the immune-protective effects of different kinds of fusion proteins.
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HERGFE, MZERENE=LAYREHHENR,
REBUBRERARAUEZE. BHAERANE
FHERBATREGERES, WRARE: BETL
BN ERHENS: PEYSBAREARE, THR
HEIRTRE, MUFERChRNAREERR. S FREN
W AESIRAMIBREDR , R TFRTFRETRTA4
(25 kD) BB _HBERES M 17T kD 2 £EMERK
8, FERTI16~24 h R AK. File EXRAER
B BRRE NEESCEFREE T TA4 EH, KW
EFRAFRENEESHFIRANMIEF. 2 ARETF
MINERIE- K- REBFELF. Brothers B
B T ZEERI42K cDNA, cDNA IR T NS FE
mRNA BB B B BTV 9, & AL B IRERS RS )% 3 A
EREB-K-RER, BUHBEESMI7TKD 2
£ EHRERSTRN TAL FRDL,

ZENETRT E tenella BJ BRMITA4 BH,
2% 1227 bp, H—E& 230 MERTFHIORF, 4G
SFEN 25 kD MERK, FIESMEKREMN S 09% Y. T
BERAE VAT T £ tenella BJ ¥k TA4 BFE L B RIL
Ak pET28 HRIE, {BRFHAT Western blotting
B, S REREMNEE, BREYRkETS
Brothers ZFiiRENH.

AR HHEBIT TA4 RN BRRERIE, Fi#IT
BAEOMAL, WEHLEKSNE, DRTH—-BRITE
HEAMNSERERARDIEFEAR.

1 MRE5AE

1.1 R

1.1.1 pGEX-KG#ifk  PERWVKZEMSIYE R HF
4 HRF LR FEMRAF, 1 pGEX-2T Bk, 78 BB
RIA EcoR I &EA—BL 58 bp MERKER, ®nT
FIRHIBB IO A E, HEEE.

1.1.2 iTAM BEAME  RAZRHEROMERN pCT
R RIRG 1 A 2 RGBSR, RifsEEE.

1.1.3 GST Detection Module GST @& & AWK
7%, Amersham Pharmacia Biotech =&, #%5:
189075,

1.1.4 GST 44kt  Glutathione Sepharose™ 4B,
Amersham Bioscience 5=, #t5. 291477,
1.1.5 DNA Ligation Kit Ver.2 E4MIR (K
%) AMRAF™, #%5: BK3501.

1.1.6 DNA F BB MALEMGEANE JtmiEAER
RAEYEEERAA .

1.1.7 {2 PCR{X (Singapore NJ DNA Thermal
Cycler 4800) %&.

1.2 RBAHZ

121 TMERREREBRERHE UFENEUT

M pGEM-T-TA4 AR, EFREMAREBSE
pGEX-KG $§ A%t 514, E#NEcoR 1. T#hnXho
[ B, T 3 BK /NN 864 bp, 5I#1/FFIn
T:

TA4UP: 5’ —~CCCGAATTCAGGATTACCCAACAG

TA4LP: 5' —~CCCCTCGAGGATTTCACTCAGG

PCR RMAEER (ul) K: 10 XBuffer (5),
pGEM-T-TA4(2) . TA4UP (1), TA4LP (1). dNTP(4).
Taq (0.5). H,0 (36.5),

YW 1% FARREERR EKANE, BHEPE
[El#r, FABamH ITFfEcoR 1 WMEYIE, HBEDNA
Ligation Kit Ver.2#FH kS REVIE pGEX-KG
FEACEERLR. KA, BEEZHENLE coli KR
ABL21 (DE3), PhHEEAT, HEE, WBMERR
JERL, BEUIEEFNF.

1.2.2 TAMEHKEIRERK SDS-PAGE M %R
WARBEHERIT . BEEEMN pCKC-TA4 HLE
INE Amp B LB 3EREES, 70 37 CIRIKIESR, £ 0D,
A% 0.7~0. 8/, IIA 2 mmol-L! ) IPTG iEF&IA,
EIFE 2 h B, BEEES 12h L Rk, SRR E
FIEBE B0, A 40 ul #90. 1 mol-L'PB (pH 7. 3)
B, IMAZFERE EEZNE, 100°CHIAER Snin
&, BL, BB, HESCERI8) B 7 ikHEIT SDS-PAGE,
I INE A Marker IS B FE,

1.2.3 TAARAEAMKSE BT HERT: K
IPTG S H W, 8000 r/min B0 10 min 5, FISTE®
WEEHRBEARITE, BLE EEE, %3 nlg! IMARM®
B, -20CREGRE, KBBENE, SHEkmg
BN 8 ul PMSF f180 ul ¥ HEE, 37°CHEM 20 min 3
ArBie; %84 ngg™ BREGIMABREIER, 4645
BHZERBBHER: SRNEZRABETBHER, 4C.
12 000 r/min &0 15 min; F LiE, #ITIRERT 9x
PRI 0. 5%TritonX-100 1 10 mmol-L'EDTA (pH
8.0) KRB P, ZWME 5min; 4°C. 12000/
min B0 5 min; BITRERT 9 X A4S 8 mol L
RE. 2 mmol L' IBRBABERE. 0.2 mmol-L &4k
RIS BEREA 0. 1 mmol-L' PMSF I TRk, =R
HE60 nin: BEAR-BABKEEHZMI nl 1
50 mmol-L™'KH,PO, (pH10. 7). 1 mmol-L"' EDTA (pH
8.0). 50 mmol-L"! NaCl, ZYRHUE 30 min, FJKOH
REFEWB pH 5 10. 7, UITH_6E, #RAES8R
f#; BHIMALmol-L'HIHCLiHpH %8.0, ZBHWE
30 min, FHEEAEMHIHTE: FE 12 000 r/min Bl
30 min; KREEWT 0.1 mol L 1 PBS H, -20CHE.
1.2.4 TAMABEAEHAMWestern blottingf®M  SDS-
PAGE J5, BRUTHR, HAEIFHRERE, 4C30V &
#ia®W: kH, BUFNCf#, A1 XPBST %% 3 &,
K5 min; HNCHERT 10% MEmES, FiEsH
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30 min, SRGH 1 X PBST ¥e¥#& 5 &k, MK 5 nin;
BNCHEETF 11000 HBMHGST ks, 37CHE
A1 hJ5, PBST ¥k 5 K, K5 min; MMAL:
500 FFE K HRP- SHi¥E 1gG, 37CHEM 1 h /5, PBST
YWk 5 K, MRS min; MAEYEBRIEA 10 min,
HEAELFER2nolL! HS0, RIERR, HRREE.
1.2.5 TAMABIEERRAL BN TRESERT:
EHRlcen BWEDRMAlcn HG6lutathione
Sepharose™ 4B {R{EW, 4ACHME, H 10 4R
#71 X PBS ¥i¥k, #H 3 f5EF8H 1 X PBS PH#IIR;
KH, BEHPBS &, MAETHKA 10 mg GSTRIAEE
HEEABRA®, 4CHE 30 nin 5, LB AL
W /2s REERL: BMELHELE, WA 3~5 X4&
TR PBS BeikAE: REH 3~5 X RIS B Bk
BABULRE/4s MRAEZEERBETEHEHBEED,
20 CIRE &R BIRER 5 X R B SE R AE
PRI B VR 4 K. SLEDA 5 5B 1 X PBS
HiE, ET1XPBS#H, 4CHELA.

2 HR5HH

2.1 TAAEREB PRI MR M A FAH KA

kR, PCR MWL 900 bp, HLFEAAN
WEFE. SREEERE, RIS REEIBREK A
B ERHAA -8, MFEERERATMERBAL
AL .
2.2 TA4 RREZE R SDS-PAGE B Western blotting

#R

SDS-PAGE R NE 2. £FEKY, KA 2 mmol L
IPTG WS TAd BEEANRIEA, MAEERAKNY 43
kD, HBHAEAEEMRNES FREMNMEMMESL kD D,
#F6 hNEARERINTXBERKTE, BRRER
FANMBEELA N 31%. HEREEK, RABRTTHE
Win. E&EBEM Western blotting R NE 3, F
FHLGST Hidk, MIMRWE THFEL&S, AR
YA GSTMAES.
2. 3 TMEEEALLR SDS-PAGE

g1k TA4 B & AR SDS-PAGE £ RN E 4. &
PHUEY, BREENE. ENE, BHEKRIAD
FEA4IKD (D), HERTUFEK, WEH43H
34kD 24 (W 2); MABRBAREMSE, R GST
BB B AEAEENS51 kD Fy8— &3
(i 5), 1043 kD #WEK: HaLMBEEAERTN
JEHk, M43 kD ZE A BN (W3, 4). TAMMEE
T E4 SDS-PAGE &, FHHEA TA4 HE B BE N FTE
S HM S AT western blotting W, 7E 34
M43 kD AW ERFEYREA, B43 kD AREKR
(A 5),

1 2 3 4 5 6

-6.22 kb

-2.69 kb
-1.88 kb

-0.92 kb

1. pTA4 F387=4); 2. pGKG-TA4 EcoR I BE§]; 3. pGKG-TA4
Xho 1 B2#§¥); 4. pGKG-TA4 EcoR I / Xho I X(M]: 5. pGKG-
TA4 EcoR I/Hind IIIXXA§47); 6. A EcoT14 marker

Lane 1.pTA4; Lane 2.pGKG-TA4 digested with EcoR I;
Lane 3.pGKG-TA4 digested with Xho I; Lane 4.pGKG-
TA4 digested with EcoR I /Xho I; Lane 5.pGKG-TA4
digested with EcoR I/ HindIIl; Lane 6. A -EcoT14 marker

1 pGKG-TA4 B A R KNG LT
Fig.1 Identification of pGKG-TA4 with endonuclease
digestion

66kD-
43kD-

31kD-

1. & FEE A narker; 2.BL21 FH; 3~8. AU I ER T
2~12 hER

Lane 1.Low molecular weight protein marker; Lane 2.
BL21(DE3); Lane 3-8.The recombinant GST-TA4 protein
induced for 2-12h

B2 TA4Bh& [ SDS-PAGE 45
Fig.2 SDS-PAGE result of TA4 fusion protein

1. 7rBEAnarker; 2. GST-TAAREEA (FFLAT)
Lane 1.Low molecular weight protein marker;
Lane 2.GST-TA4 fusion protein (marked with arrow)

B3 BAEBEHGST#{TWestern blotting MG E
Fig.3 Western blotting analysis of TA4 fusion protein
with anti-GST antibody
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-66 kD

-43 kD

-31 kD

| 20 kD

1. MEEAMRY: 2. BmEEOHRY (KBt 3. 4k
BEEA;: 4. HANBEEA (RBEN): 5. BAHBAEA;
6. &% FREE marker

Lane 1.The TA4 fusion protein; Lane 2.The fusion
protein denatured with boiling; Lane 3.TA4 fusion
protein purified with GST affinity column; Lane 4.
The purified fusion protein denatured with boiling;
Lane 5.TA4 fusion protein purified with GST affinity
column; Lane 6.Low molecular weight protein marker

4 HE{L TA4 BE&S B R SDS-PAGE 455
Fig.4 SDS-PAGE result of the purified TA4 fusion

protein
1 2
-66 kD
——— -43 kD
—_—
31 kD

1. BEEA (FkFE): 2. KA FREEAnarker
Lane 1. GST-TA4 fusion protein (marked with arrows);
Lane 2. Low molecular weight protein marker

E5 MeSEAR TAMEMHEITwestern blotting &R
Fig.5 Western blotting analysis of TA4 fusion protein

with serum seperated from chicken immunized
with pCT vaccine

3  itig

pGEX-2T A Pharmacia AR AEFHIBERER
&, TE 244 LB BREAEIRBIAL A (SD FFHI) —AGGA,
5RTEFHPERS 10bp, W 5B 165 rRNAKS

REA, FTHRXE oRNA RS BRENSE S, AT
BRTEERKREKPS . FRAM pGKC Bk

M pGEX-2T i Ak, 7EJRBEVIAL A EcoR 1 A
—B 58 bp MBERKERE, WinT o R A MBI S8
RO, RA=WAH26 kD AR BTHRAREBE
(6ST) REMEANMEEN.

TA4 FLE RN 25 kD, RIREEAKDNY
51 kD, MARBFANTAL BEBESFEL N 43
kD, HWestern blottingiF5Ek pGKG-TA4 Gh&F
XY, XEAR R KA M SDS-PAGE £4H %K. TA4
MERHCREEESMIT kD 2 £BHMERN, W
ERMHKOEAT, %82 K LREN RBR 4N
H, NTTRF1TkDWEZHRES CSTERBE S, RS
FRK/PHN43 kD, X5Brothers ZHREL R~
K. ABTFRHRENEMEKFARI, THEHK TA4
PUEMMAY 17T M8 kD 2 £LHk, Mk 585
Ptn9. 9D12 AWM TA4 HUES FERNA 17 kD. AR
PERH, REFHRERBRE M, EXEELES
KA, GST-TA4 Bi&EAA/DPNFEI N 51 kD, B
EREBHEAHT, ZHRBASEHR.

RERERAEHEFA, FRBRIEH GST-TA4
FEARUGRGBHIEREE, BRENEBRENT
FXEEAREENRESBIABUFRERREFMHLE
t, BFZ2EN. EHEAEEAATEERE R, X
REFERANMEFTAZLTH. SHLAEE, A
Sepherose 4Bid#&ifkERik,. KMA/NHK5L KD,
SHRA/NMAYE, RBEAERRRIXANEAKE
BT, BRAEMAERBTHLE, U_HBFLHH,
A EARBEE), EANLL43 kDM 34 kD K,
BB UEARBA R ENmRE A, T
LB PE 43 kD A0 34 kD AR EAMBIL, BHENT
BER AL TE BB GST 5 TA4 B [ MER H B
55, B—HEBNSB 26 kD STERAWR TR, A
DAF0 17 B8 kD HEMER — 454, NTRIMMN KD,
F pCT BB 8 B R P IEHE AT Western blotting
WA, 34 kD ZRREGEE (H5), HHTALE
B 8kD ZIRMBLURRALBT, W% BE MM 4R 4
BRRE. 17 kD 5S4 % 5% 588 7 A X8R,
WES PR 43 kD LBEER, HE%.
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