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[ Abstract ) Objective  SIV30 protein of simian immunodeficiency virus ( SIV) was prepared by genetic
engineering technique as an antigen diagnostic reagent, to establish an immune comb method for the specific detection of

anti SIV IgG in monkey serum. Methods Recombinant expression plasmid of SIV SIV30 gene was constructed by
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prokaryotic expression vector pGEX4T-1, and expressed in the competent BL21 cells. The recombinant protein was
purified as a diagnostic antigen, and a standardized procedure for the detection of immune comb was established and
applied for clinical detection. Results The optimum coating amount of antigen was 0. 02 mg/mL. The prepared IC was
able to specifically detect the positive serum of SIV. There was no cross reaction between the sera of other viruses. It
showed a high specificity of the detection method. Sensitivity analysis showed that the SIV30 protein was able to detect 1:
400 times diluted SIV positive sera. The result of stability and repeatability test ( the same sample was repeated 3 times)
showed that the coefficient of variation (CV) was less than 10% . The serum samples of 10 suspicious monkeys were
detected by this method , showing a consistent rate of comb method and ELISA test result of 100% , Kappa = 1. 000.
Conclusions

SIV30 protein is expressed in prokaryotic cells. The immune comb is prepared, and is successfullyl applied

in clinical examination. It shows that the method has a high sensitivity, strong specificity, good reproducibility and

practicability.
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T e BE B G O B (' simian immunodeficiency
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A BRI R DR, S A A
HB T ] R R AR TR A S e SIV HAR 25
HBHPERT . BT, B T 32 BioReliance Al VRL %
DEOLA S50 2 P LBk SIV A9 ELISA 1508 &
ZHh i R A R e i 8 AR &
SRUER R (EANAR B 5 8 AT IO STV 1L
SR [N 250 A 3R AR A X LR A2 PRI A
SURE RIRE 15179 52 556 4 Wy S />t 6] At 5] 8 i —
MRS, SRR A 37— iR | M 14 S 0 Ak
SIV HUARAGIN J7 v , FH-0F ) H 45 a7 B HE A 58 5
WAk AR B 1120 &, K A B T N O e S B Ak STV
ARSI A

BIEM T2 (immune comb, 1C) J& BB 1% X] i B
MAEHCARATEPE | A i) — TR 8K S M2
AR 3K P AR GBI 1 K s 70 i AT TR B B
SR [ B 7 B R 2T 4R B I S A 0 b R
I BEF T PVC Al ARSI RS A 5 B R B | 22 Bl 38 D)
T ARBE L o K5 I B 22 A A7 A R L ) 5 AR 0L Y
FEARET R TR SHUR S S IR EE T b,
AT BEPR PR S, G5 PO B B R A
FEIN R PR AR AT L ) 21 €5 BRE e, B DU G B 6 AR Ak
2 ok PG A B 2R e B 40 A IS 7T LA BEA T 5 122 00 #T
OTIERAT PR | 20 AT AT TR IR AL AR,
TRER T AL ELISA AYBURR S 090, sl 1
VI B HEAE, 8 T EAER ), 4550 T 5250 A
99, 584 ] 75 B AT 52 M2 WA I Gk ) P
Wi E Y, BE S 2 1 R AL Sk A R S G A
W FER R HA R4 rYis HIE A5, ARFER

FLH TREH AR & SIV 1 SIV30 JEH 5% 8 =)
FY] SIV30 & FIVE N BTIF IS W, #r fee fi r
XTS5 BT SIV BIPUA 1[G HE1 T4 7
PERGI , A bR v B ARG STV PR IR LA 1 A F AR
XHE,

1 #MREFE

1.1 Bt EHR IR F

pMDI8-T Vector. E. coli DH5«, J&& 5% 7% 24 Jfl
( competent cell) Fll pGEX4T-1 g FF A9 T A R
Iyl BL21 (DE3) plysS /8452 25 3235 B 1 F R AR AL
B (dE50) A BRA H] ;2 x Taq MasterMix (7 4
£L) \DL2000 DNA marker PR Bié g A 58 e DNA [5]
W G TR N R G R O T2 AR W R
ARRAF]IPTG NC I, i i oy bt R £ R
HBRSEI =45 T, DNA Ligase EcoR 1.Sma 1 A NEB
P AR R BB T (SIV) ik D B R 59 7 |
RICSRVL) M B R85 B T b B 20 e 1] 135 2% 1
BI(STLV1) FRIFRZ o 25 (MeV ) B I 7% Hi ¥ 4 Hh
TG 50 G2 Jmy G 0 G2 H AR O R AE
1.2 5|9t SEK

FRAE T & 2% 14 [ N AN 56 225 SOk dE A7 40 25
IR L, Z 5% 5% GenBank FHU SIV 89225 7 41|
(GenBank; M92714. 1) 1£ 61aa-76aa AbARiH H R &
KR ¥ % SEGCTPYDINQMLNCYV , 2 it A< 56 75 [ %L
5 TCAGAAGGCTGCACTCCCTATGACATCAATCA
AATGCTAAATTGTGTA , 74 22 B br bt i 2 457 15 51
PLEKNZIGE, R b BB R A G R R
JH OLIGO 7 %Ak it 54 s Bk i R i B 591
T : GAATTCTCAGAAGGCTGCACTCCCTATGACAT
CAATCAAATGCTAAATTGTGTATCAGAAGGCTGCAC
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TCCCTATGACATCAATCAAATGCTAAATTGTGTACT
CGAG, FIFHAZZ LA PCR(SOE-PCR) Y J5 FE 53
P48 SIV FA7F 54 SOE-PCR 434514145 514
J¥£ % 41 F . SIVF: GAATTCTCAGAAGGCTGCACTCC
CTATGACATCAATCAAATGCTAAATTGTGTATCAGA ;
SIVR: CTCGAGTACACAATTTAGCATTTGATTGATG
TCATAGGGAGTGCAGCCTTCTGATACAC. 5| ¥ I3 %)
HAE TAEY) TR (1) ey A PR A WA
1.3 SIV30 EEHRIESEE
1.3.1  HEEE Y1 5 8 20 3R 5A Ok 1 #) 2

Fi B A2 B SE M PCR JEFEHEAT 1 ~2 %8 PCR %R
PHE LIRS AR R R AR F S Sma
15 EcoR 1 [A] 43 S XU &4 SIV v FE R 1Y 7,
R JiT kL pMDI8T-SIV H13% ik 24k pGEXAT-1, % 1]
WeBEEET Y H Y - BE, T4 DNA 4 3 i 492 1R iU 110
PCR 74, 16°C i 1%, 5% AFIA T BL21 ( DE3) pLysS
JEAZ A AR b R FH 0 P MR O 25 PH M R T
PRIUTTRLHE AT B V) % 5, BH Pk 1R AR 4y 45 4 pGEX-
4T-SIV
1.3.2 B4R SR IA M E

B 2 0 56 5 I ) PH I EE 4H B pGEX4T-SIV/
BI21(DE3)10 L #£F5] 5 mL &4 25 pg MAR
FEARE LB BAARRE 723 R 137°C 200 1/ min F5 #5537
Z Ao MR 0.5 ~ 1.0 B, IAZLHKSEH 0.5 mmol/L
() IPTG kL[R5 F FiEF459% 5 h, U1 mL R,
B0 JE 4T SDS-PAGE 2 LK iU R RIK 5 5 h
(TR A B SDS-PAGE HLIK 43T .
1.3.3  HmWHEHK4{L T Westernblot 2 5&

K KCl et I alifk )5 2 b A5 2238 7= () 4
k., Kih SR B4 pGEX4T-SIV/BI21 ( DE3)
#1417 SDS-PAGE HL Uk A6 I R 35 15 &0, 48 J5 H 0. 25
mol/L B KC1 E R G 5 min; /N0 Y AR
Y H Y251 95 PBS Bk 3 UK, f e B i 45 B e
J5 BT EP A i PBS 500 pL JRHIRS), -20°C )%
BURGE3 YK, 12 000 r/min &0 2 min; B RED R
aifbim A RAE A, R BAC HiEHTEAE
i R B S AR VS W AT e R A,
1T Western blot 28517
1.3.4 Western blot %€ fefEPrE ¥ =

78 7 PR I3 MR BE (1:50) K afifb e &5 1 B
EE FEAT 10016 A BE AL Bk NC B, SR )5 dE 47
western blot 43#7!” e AR P R e, BISSHS
4l {5 (143 W4T SDS-PAGE Hi, 3k , H - %4 M7

A TER A REED, WB ST SIV (1 BEE 1M v Sk
—Pr, FWIEF 1 h, HH RO 1eC/HRP 2 4L,
FIRME 1 h, &5 M BICP/NBT #17)EY B,
1.3.5 ZFiEFEHH Western blot F5 5 P46

DL be R e A g e A, HEA T R IR R
B SRR TG . EBRHs SIV B i W Ar s 46— bk
4T Western blot £ HA46M
1.3.6 FEEEN Western blot FUEEH M

A STV PH M I 3 E AT 2 A5 A% e B (1: 25,
1:50 .1:100 ,1: 200 ,1: 400 .1: 800) 43 34T Western
blot SRR 56, 1 2 e KA IR B
1.3.7  SRERuA AT il 5%

FRAE 1A 158 56 T 92 B 2 118 B DA e A 0 e
SN SIV PR AT BT AL B NC I 4 5 i
T FH 5% BSA W E NC Bt i, 77 2 31
WS BRI T, BB B NC B BT A 10. 5 mm
X4 mm 19]?{&)3#5@1:&2&%%,1&@@ 4.5 mm [A] ¥
FEETF 150 mm x 1 mm 1 PVC #z |, 12 5 h—4
ol B BT B A NC BRI 1C, I & T A B4
t4COR-AER
1.3.8 IC MR 530 ik

H 1225 FEFRRER R IV AE T 5 45 25 96 FLI
P RN Y ARICT5 . 1C Jr vk BAR B3R A0 3R
FIHE TS KR B Western blot #6:0 J7 12
AT,
1.3.9 1C Kaill i e Sk 25 8

F AL S5 1 1C #RAERR )T, 43 5% SIV MeV |
SRVI BV Fl STLV1 BHPEIMLTE 1: 50 A58 B HVERE=
PERG S , FIWTA 5 2 i e Sk
1.3.10  1C A iy U i 5

65 B X BRI B 4 ok B AL 3 R AT 12 50 %50 FR
4% 0.5 mL, K STV FHEIMLTE 43 FIM 1: 25 ~ 1: 6400
PEATAS EOH B, ¥ BEAR AL 5 1Y 1C BRVERE 7 E 174G
W B0 81207 R RO
13,11 IC R M SR A

1C 19 3 A2 PRGN . 7 [) — b 356 v B 03 4 o
FAPE3 (AN 76 3 AR B BRI E 6 7
FEah (L] o 23 ge it o Bt g At 1) = 52
AR St ZAUE I 1C A RS MR I o ] — IR 3 4%
4CHRAE S BIAE 1.3 F1 6 A4S A 4 18] B 5 58 i 45 1Y
1C [FIIEXE6E SIV (% BR | FEPE i 38 26474 I, 45 143
MF IC RS 5 U A W R AR Ak, I PR 6 TR
— 3 FEERATAE 3 AT LB AT R e
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13,12 1C SBRRH AR

HEHR L34 1C 0B P T RIS bl A1
ATELA SIV HIBRE LT 5 BIRE L5 44 R T,
FEU 669 TC 5 ELISA 740 B3 TR 0 L, DAL
SUE ST

2 R

2.1 SIViEERERMERER PCR 84 R
SIV30 KRR RS 1 M4 PCR §M i )5, 188 T
296 bp WHMF B, 5HGTHBER/MIFF (K1),

bp M | 2
2000 —

1000 —
750 —

500 —
250 —

100 —

L KSR G2. 78S B 96 bp.,
1 P HFE=Y M. DNA marker 2000

Note. M. DNA marker 2000. 1. Water control. 2. Amplified

fragment 96 bp.
Fig.1 Amplification of SIV30 gene fragment by PCR

2.2 SIV30 ERERNFER
DNA JFHI e 25 R, Bk is e 514 B0 96
bp, 5 GenBank [ S IARR T 41 58 42 —3K
2.3 EARIERA pGEXAT-SIV HEE
W5 FRFBL pGEX4T-SIV 28 Smal/EcoRT it}
VIFIHUK IS , 3RA5 1Y 450 KONAT & T, 45 & e 4
(R P 235 SR — 25 B I, 2 I i 2 6 K TR 4 1E
i, g SR nE 2 iR,
2.4 SIV RAMIEEZEBR SDS-PAGE 54 R
pGEXAT-SIV fill & 5 1 4 10% SDS-PAGE Hi
TKOYHT, S5 SRNE 3 s, B R 0 bR gk &
ik, R/NEFIFFG U 29 ku,
2.5 SIVRMUMEZEANGLER
W SIV EARAAHURERIR YA T U S P
AT SDS-PAGE LUK, ST 4lifb [MDSciE B , 45 SR an &
4 Iz SIV-30 P i HAi s —, (K4)
2.6 Western blot #AE SIV mMEREESHEEER
W4 Ak 8] 0 i =1 20 SIV30 7 1 Mk R % &
2 mg/mLAE AL BRI i, AR R AT 10° B RE,
HIHEAT Western blot 43 BRI , 2 5 2% BH S5 RAG AR

B 10° e BEA A SR 3 (2 pe/mL) . MARAHR AT
DLEESIE , DL 10 B B B0 e 2 (0. 02 mg/mlL)
e AR, (FS)

M

1 2

bp bp
5000—
3000—
2000—
1500—
1000—

750—

500—

—4954

250—

100— —96

7£:M. DNA Marker DS 5000 Ladder;1. 2 Smal fll Eco R T XU )
pGEX4AT-SIV T4 Fikr ;2. Bl pGEX4T-SIV

2 pGEX-AT-SIV 4 ki Y i b 45 5

Note. M. DNA marker DS 5000 ladder. 1. pGEX4AT-SIV plasmid was
digested with restriction endonuclease Smaland Eco R. 2. pGEX4T-SIV
plasmid.

Fig.2 Restriction enzyme digestion map of the

recombinant plasmid

TE: M. 2 [ marker; 1 ~3. pGEXAT 25 # K% G £ KW 4.
pGEXAT-SIV 5 85

B3 5P 10% SDS-PAGE Hiik
Note. M. Protein molecular standard. 1 — 3. pGEX4T induced
expression product. 4. pGEX4T-SIV induced expression.

Fig.3 10% SDS-PAGE electrophoresis of

expressed products

2.7 EHASIVI EEREFRUESTER

Bralifb i iy E2H SIV30 & 1 L 0. 02 mg/mL
VR R B R UETT Western blot 43 AT 45 S 3=
B, 2 SIV30 Refs RSP Hb 1R ) STV BH M i 38 1
A5 H At A o 75 BH M S & AR 28 N, i B
SIV30 $ile st Rir, (K 6)
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%103
100—

70—
50—
40—

30— —m—
25—

14—

H M. marker; 1. 4iLJ5 1Y pGEX4AT-SIV FikH

4 REEALLIS 10% SDS-PAGE 1K
Note; M. Protein marker. 1. Purified product of pGEX-4T-SIV.
Fig.4 10% SDS-PAGE electrophoresis of purified products

1 2 3 4 5 6

sivio> D W —

0.02mg/ml

1 ~6 B STV30 bk B, B, 2 mg/mL.0.2 mg/
mL.0.02 mg/mL.2 pg/mL,200 ng/mL.20 ng/mL Fl 2
ng/mL,

5 EH SIV30 H YRR R E

Note. 1 ~6. Protein coating concentration, 2 mg/mL, 0.2 mg/
mL, 0.02 mg/mL, 2 pg/mL, 200 ng/mL, 20 ng/mL and 2
ng/mL, respectively.

Fig.5 Determination of the optimal coated amount of

recombinant SIV30 protein

1 2 3 4 5 6

SIV30—»

Anti-SIV30 Ab

a1 -6. 73R SIV30 5 SIV FHYE MY, SRVI P L3,
Mk B Y RE BHPE ML , STLV L B L% T Me V' FHPE 10 1% B0 928 52 107 11
4R
6 HH4L SIV30 & PRSI Westernblot 7345 R
Note. 1 ~ 6. Results of immunoreactivity of SIV30 protein and SIV
positive serum, SRVI positive serum, BV positive serum, STLV1
positive serum, SIV negative serum, respectively.
Fig.6 Antigen specificity of recombinant SIV30

protein analyzed by western blot

2.8 EAHSIVI0 EEHNEHRESITER
B afi Ak Rk A T4 SIV30 2 1 L 0. 02 mg/mL

Bk E R E AT Western blot BUBME 23
GEFRH] FH A SIV30 B M g% s b R I 2 1
200 i BERY SIV BHAE MW , B G i I EE 20 SIV30 4R
PR U R A, (&17)
2.9 HIEMNICHREREER

TERRAE 3R Western blot 43 #7# & #9 SIV 4t 5
Tl i SR v S R ) o i S 2
Bl &0 1C TR PR . KSR A 25 R an A
8 Fi7n, 1C BT RE A% e S 4G DU 2 AH A A9 STV BH 1 1t
T T AS 5 HAth 75 BH 2 1 355 ] & A 38 S bz, F It
VERH B 10 1C 45 5k A

1 2 3 4 5 6

SIV30 Ag
0.02 mg/mL

1:200 Max
Anti-SIV30 Ab
H:1 ~6. 433 SIV30 B 5 1:25/50/100/200/400/800 £
i B4 STV BHE LT S g 45
7  Western blot 43Hr HE 2 SIV30 & H¥T R HURPE

Note. 1 — 6. Results of immunoreactivity of SIV30 protein and
1:25/50/100/200/400/800 times diluted SIV positive serum,
respectively.

Fig.7 Sensitivity of recombinant SIV30

protein analyzed by Western blot

c TSIV B Gk S M
IC of SIV

e

T+ = " ARFR 150 ik SIV BEPE/BIPE LS ST I, 1 1R%R
1250 HUsk SIV PRI ;2 - 6 70 BICRGTAR 1225 /Y BY,
SRV1,MeV,STLV BRI A1 SIV BIHEMLTE 2 80,7 - 10 4351
R 1:50 WHHE BV, SRV1,STLVI 1 MeV FAMEILE 208,
8 IC MRS AN 2
Note. “ +/ =". 1:50 SIV positive/negative serum. 1. 1:50 anti
SIV positive serum. 2 — 6. 1:25 anti BV/SRV1/ MeV /STLV1
positive serum and 1:25 anti SIV negative serum. 7 - 10. 1:50
anti BV,SRV1, STLVI and MeV positive serum.
Fig.8 Detection of the specificity of IC

2.10 HIFHIC BIBMRIEER
TERRYE LR western blot 43 H7 8 %€ BY SIV FL IR
Il SRR e S B ) e BT SR
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X £ B 1C SEA T BURMEPEAY . A58 Y 25 R dn 1A
9 Fr7R : SIV LA 1C 19 e R IR FH 1 A 000 745 8
1: 400, B U6 A BT 28 019 1C BUSME R 43R 8 T
A,

BSIVR AR
IC of SIV

T4/ = ARF 1050 M SIV B/ B E i i Ui B 1 -9

3t 1:25,1:50,1:100,1: 200, 1: 400, 1: 800, 1: 1600,1:

3200 LAz 1: 6400 A5 AHT SIV BHME LT , 10 FR3E% LI R,
B9 IC iR Ao 25

Note. “ +/ =". 1:50 SIV positive/negative serum. 1 -9. 1:25,

1:50, 1:100, 1:200, 1:400, 1:800, 1:1600, 1:3200 and 1:

6400 anti SIV positive serum. 10; Blank control.

Fig.9 Detection of the sensitivity of IC

2.11 ICEEMMBEM

1C A S VARG - A (] — 4t 12U v 4 A o F
FIPE 3 (AL 76 3 SRR S H EE W E 6 17
e (b, N EZ KRG AF RZE(CV) N
4.635 511% /NT 7%, #iL o & 2L K CV R
5.563 486% /N1 10% , Ut W] 1IC M E R R4, 1IC
(AR E PERG I . 7 [F]—HE R 3 2% 4°CARAE, il FE 1,
3 16 A~ H B IS S5 8 ] A5 1 1C [R] X STV 1B
PR LT R A AGEI . &5 5% | 1C AR S P 5 U v
A AR, X R — B AT AR 3 AT AR,
CV 45.691 788% ¥4/ F 10% , Ut B 1C M Fa e 1
RA4F,
2.12 IR B 8 45 R

R T R 56 £ Y 1C AR SR oS I A T
Mk, DAR S IR A ELISA 35 & 2 BE X I R 45
(1) 10 453 AT SEM I T i 2R A T X LR 3G 40T, 25 SR 3%
AT 1Y IC J7: 5 ELISA J7 vk [RIRERR AN i 1
3 BEPAAGE LT85 B R0 O 43 PP A L 975 A, A U 285
R—FUR K 100. 0% , Kappa = 1. 000, /8 H A 5T
HAL 1C B R R SR T S

3 itig

SIV FEZMESRBEHLAAR ) e R G0, B GL SIV
JE IR BE S| &Mk S5 (SAIDS) | SAIDS X Jii A B
BRGNS AR T e T
ILTE T A K 0, 2 B Ok 9 T AL AT 0 A RGE

BV HAT, E AN TSIV B BRI B R L
BT ELISA \WB Fil IFA 4% ELISA J7 ¥R
HIORE R VRN R PR AR AL (H R AR AR — S R
B« A USRS I — s B O A4, G 2R 5 2 (] e A
W Z2 s 7 B A4 Bsf D0 AS: 00 2% R 4k B SO HL %%
I, 58 ARSI BT 5 AR AS B AR AR HTR 28, 6 T —
SEiE /D AREAS B LA IR M, WB AR AL IR BB, I
PRI 2 MR R SR 45, NI e — R 1
W BRI TR Ve, R A ZE SR ELISA 55 55
SEILET A R, AR AR A AR
DEASEBRAY , IFA 2 —Fi i B 9Ot i e 2ok
WEEHTE — AR R PSS A BOm A I o7 25
THREDOCERA YRR R, BRSO BB
Ar T T B I [R] Y 5 Ak AR PR e R — AR
7 126 S 9 e 1 00 5 v, H A SR U Y 45
RAGHE T &% TR N R BAE, Ir e —
FERRRE LR 1 Ay B i A S

K [E VRL 28w/ BLE A Y SIV B A4 i i 5]
& HERR AR (B A% R B Bt HAUBR T =
it 1Y, 2 0 H 45 %) SE SR A R AT RS STV Bk Y
I3 2R A BN SE g A 57 B S DL R 32, 1C 5
150 g S ELISA H Eb 43 5 M0 4 15 1 o IR
T B R T R R T S ) AT S S0 i BH 1 AR
P 1) A5 e £ 25 SRS A TC &5 SR EUR, P AR B mT S0
HNWT, IO T FH I e e R AN 2 A (B, 7 HL%
1C AT DI PR A DM S5 I 52 4 2007 v B Gk
fRf 07 A TR ALATRRIRALES PR B T % M ELISA
PR R S S, O IR T 2 B AR, T
BT EAERT R, g5 T SC 0 A 58 4 AT A BT Ak
AT S A2 WA I, 3K ) PR 2 W i B 09, JE 98 1 2
F AL A5k B PR S SC A I, 7 5 2 BA R4
Mz R T

UTAER  FEPH T RE T 4 4 R M e bR i £ AR (1)
AW J L A 22 B Bl W U s D B B A A PR
HAZ WA A S5 & ok TRIREN R, AR
WFEAYE H B O A MR ESHEANREN RS
55 # ST T RARAL U A SR A A R S PR AT X STVl
THPUARK I ) 1C, HEFEAT T 0025 I IR E 38 g FH F
5%, I EE AR 1C EATHERG PO | 718 A9 Pt A
5 ELISA M Lb, = 3 I IR & U 45 2R 7% & 3k
100. 0% , .7 H RAF A SEHTPE R AT S8 o 3 ok S5
M STV IR BT AR P AL T — A mT 5 A kil =Bz
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