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HIV-1 p24 EEEXRHEPHSNOISMRRIE.
—E 4L R R ESHT R512.910.4

SRR, £BY B4, FHE, BEF, i, TRACHT

(EXEZHSFENEDRITRRN, LR 100071)

BE.4R3I1E % HIV-1 p24 BE, LR pQE-30 BN, FHEXBIFE E. cofi M15
Ll IPTG %S B B FiL, £ SDS-PAGE 77, BEREFTWH S HELAEY 20% , HAUTEEH
MEAEETABERELE Y. SRETEEARN — S84, MR8 D 24 ZAKED
95% . ELISAZHFEWM. EFH S HIVERE AR ENRELTEER. UWHEEHFER
Sepharase 4B, FHEFT 4 HIV BREBEPFE, BEFBHRES HIVEHAEFAE X, ZRi#E
LA SRAEN TR 24 BEAER. FEGREAENBFEGESERBRET TEH
HIV-1 p24 TH. BEERA RFHREEMN 1Y), )
IR AR RREBIERE | A(HIV-1);024 BE L ERRKBIEE | Vi) WH

P9 ¥EER512.91 CEERIREE:A MRS - 1003 — 5125(2000302 - 0116 - 06

FERERGERAFEONEN —FBVE N FE, B fiFE LW B A R
R KBRS, ERERERSEHFAN, ENEHEELEREEEF. XM EHNRA
SFEMARFEEES AT, TESRETHEEEOERAEEEER — 4 36% et
EHEREMNLE ¥ SHEMAEHNKERE. FXRETEREFEFPRUARLERE
AT HIV-1 p24 BH, HFHS— S 0L BRI, X AR EP HIV 2 §ilH
Hop24 EERMHET TRRAR.

1 #MES5AE

1.1 FEWMSEH & HIV 2EEERANAN ocHIV A Z/EF, & HIV-1 EEE % HIV.1 #5 NYS 1
LAV B4 ARERENADY, FR pOEI0 BHZ MM E. coli M1S B H Qiagen 27,

1.2 misfom3EsRE HEnFMLEsdLENERRNPoRE A NERERRREdRTOHE
o i i 0 L 3 F 3k 5 1L T 3 Bk LB o

1.3 B4 BE PCREH HIE HIVA & FH, M OLIGO 4.0 3B iH—H 3%, EEFH prmi2:
GAGGATCCCCCATAGTGCAGAACCTC, K M 3| % prm13:; COGGTACCTTAGAAAACTCTTGCTTTATG.
PCR [F FE 8 F {0 F &88) @ i#47, A S 68 50 uL, & 50 mmol/L KCl, 10 mmol/L Tris' CI(Z & T pH8.0),
15 mmol/L MgCly, 0.2 mg/mL 1ML E & H.0.1% NP40, dNTP £ 200 pmol/L, 318 %& 1 umol/L, #1% i 4L
pHIV 10 ng, Taq DNA R &8 2 B1{7. o CHEYE 3 min |5, HW T F AHFT 30 Ki§3F:94 T 605,58 T 60

We i H B9, 1999— 01 - 07, KB H #1999 - 07~ 19
EZRN - EWR1966 £ - ), B, Bk, RN A UERAR, ikl FAF M REE,



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

24 B DRI HIV-1 p24 3 B 7 K B B o A 0 00T PP 08 . — 40 St B e IR 4 47 117

5 72T 90s BFTE 72 C LM 5 min,

1.4 HIV-1 p24 XEAMIEEE 3% L3 PCR 4317 1% BAG 88 8F e vis 3k, J 45 S B b i stk 12) s 1
BamH [/Kpn | BEEH), 510 BamH [/ Kpn | WM Sk pQEI0 T, ¥k E. coti M15. 18 Wi 4 s
HFEMT Bk & PCR R (AL A L, X @, ANTP, prml2, prml3, Taq &8, H R S DNA), 47
ERUNE, BE 25 ol BT ILY W4 FF RN IR IT S, DRkl E % T PCR E ST, &
M _E#H PCR FEE#TT PCR R¥ .

1.5 HIV-1l p24 REEXHAMPEIEE BRETTEEWT 6mL LBEFE(T 50 pg/mL HEFTEL
35 pg/mL FHBER A, 37 T EIEH, £R/5LL 1100 Wi T 200 mL LB IR 50 pg/mL B ¥XEH B H
Bpg/ml. FRER)F. TI7CIREEFS b A IPTG ELHRHRE | mmol/L, BT 37 CIREIEHZESh, B4
[ L)

1.6 N p24 RO REE F PBS(pHS. 0) BB CBENMHEME, MATREB T XK 0.1 mg/mL,
BHR 20 min, MAEEF, 10 000 g B4 10 min{4 C), F-HB B LEATRE ., M Qingen LFHHE, FAEH
B I BSER AR T EA R (NG-NTAR T M B4 .

1.7 SDS-PAGELLZ ELISA 547 SDSPAGE SR (4 FHEYP#7. ELISA 4 rEm F sy
p24 EEHMET 2 pg/ml. WHBHRE, S 100 WL 4 CTHE, M 2% L MHEAFE AL, 4 CHEE. MAFE
WMER I, 37 CHHE 2 h, HFMAERS EALBEFCHERN RG.3ITCHT2LE. U TMPREG.,

1.8 Wi p24 THMKBREST NS0l BFESFHEp4 EOMNEE, B OBEREN, BRERS, 5
DWrdE Fi, LI T RER I E (N NTAYSE L p24 1, 555 1 7% Bt Sepharose 4B( CNBr-activated
Sepharose 4B Lab Pack, Pharmacia Biotech), #4{F£ 7= RiL A, LLHREEE B0EL 1 7% 4E, ik 250 mL HIV &
RFmEF ik, BRETESHE&S HIV #ildMH HIV BLOT 2.2(Genelabse Diagnostics, western blot
assay) BB, RLAR St o] — HIV St & MAHE S ., #ESR>=RILHA.

2 HR

2.1 HIV-1 p24 BEENEE

A HIV-1 p24 5% prm12 1 prm13 M Fi%E pHIV L33 HIV-1 p24 E R FEH, 55k
FHZET WO E KW, KM 0.7 kb, AMRE ABIEEE K, X BamH I/Kpn 1 K
v, S EE VI B K pQE30 £, ¥k E. cofi M15 BBk, REPLHEZE 11 TR, UL prm12
prml3 FHITHR#E PCR Rk, &8 7 T REYBE. #£—3RBHD 1 85 5 R/ (50
£ pQE24.1 1 pQE24. 5)i# TRV B E, KR RAXF P FA P BamH I/Kpn [ Z [WFHIE
M B, kb5 HIV-1 p24 PCR HE MR/, R1B p24 ERMFIIERE pQE30 11)F
FI, AR EHEHMEERFY. B1 LETERHEAHS Gupta AP A pQE30 Hikl
A p24 EHZRI\FANER,
2.2 HIV-1 p24 BEENRERKS TG OB

B EREEE QE24.1 F1 QE24. 5, L 1:100 ##3B 3 ml. SE LB E#HED, 37 CIEH
4h, A IPTG ZHEMEE | mmol/L, BEEIEFE 4 h, BOUIEFE LR, 1A 100 pl. BEHBRER,
100 T 7K# 3 min, B 20 pL #47 SDS-PAGE Sk, 2R KA. 5 TR pQE30 MM EHE T,
HAF QE24.1 Ml QEM4. 5 F—REMAIFRREFW . Ko FEAN 24 kDa, HER ST E
. ZEHTBESERSEDRN 20.4% (H 2). BRE QE24. 1 BEITROCHESE, (e, 18
PR, B0 B i FOIREE, 4 BIaE4T SDS-PAGE S 47, & R FW . EHE N EEFET L
W, MERILPEFE AN p24 EHHF(E 2), AHZEHAEATEUTEHAEREE. ATE
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EHE K pQE30 A ESIK, A EHE QN FEFRES.

A 1 MRGSHHHHHHGSPIVENL QGOMYHQAISPRTLNAWYKVYEEKAFSPEY [P

B 1 MRGSHHHHHHGSACELGTQGQUMYHQATISPRTLNARVKYYEEKAFSFPEVIP
* ik *

A 51 MFSALSEGATPQDLNTMLNTVGGHQAAMOMLKET INEEAAEWDRLHPYHA

B 51 MFSALSEGATPGDLNTMLNTVGGHQAAMGMLEET INEEAAEWDRVHPYHA
*

A 101 GPIAPGOMREPRGSDIAGTTSTLQEQIGWMTHNPPIPVGEIYKRWTILGL
B 101 GPIAPGOMREPRGSDIAGTTSTLQEQIGWMTNNPPIPYGEIYKRWIILGL

A 151 NKIVRMYSPTSILDIRQGPKEPFRDYVDRFYKTLRAEQASQEVKNWMTET
B 151 NKIYRWYSPTSILOIRQGPKEPFRDYVDRFYKTLRAEQASQEVKNWMTET

201 LLYGNANPDCKTILKALGPGATLEEMMTACQGYGGPGHKARYL

B 201 LLVQNANPDCKTILKALGPGATLEEMMTASLIS——-~——
i ok ek

H 1 WIEtERIAEE HIV. I p24 EEHEERFT S
A, B30 RIK G T Bk p24 BEHE R B, Gupa 3 A LM p24 EE oy Xm0 A (9],
« BRERFPIAR; $RRERERFECE: ALFANTERET.
Fig.1 Sequence comparison between soluble and insoluble p24 protein synthesized in E . cofé
A, Sequence of the soluble p24 protein in this paper; B, Sequence of the insoluble p24 protein reported by Guptal?).
# indicates the amimo acid difference. # indicates the Cys residue. The artificial regions are wnderlined.

B2 HH HIV-I p24 HEH SDS-PAGE &
LEASKSFERE: 23, ¥F8E 00 R B E WM, 45, £ PTCHRENE TR HKEL, KW 5. BSE): 6
~7, % PTG S0 TE N MMETR Y (6, Lil;7. 03E),; 8, TRENRE WS —al{b 5789 HIv-1 p24 B,



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

2 EMA S HIV-1 p24 T AT P B8 0 ik Rk . — 8k AR AT 119

Fig.2 SDS-PAGE analysis of recomhinant p24 protein
1. Protein molecular marker; 2~ 3, E. coli whole cell harboring empty plasmid pQEID; 4~ 5. E. cofi whole ¢ell harboring
pQE24.1 (4. before induction: 5, after induction with IPTG): 6 ~ 7, Cell extract of E. coli harboring p3E24.1 {6, super-
ngtant, 7, precipitate}: 8. The recombinant p24 protein purified by affinity chromatograpphy.

2.3 X HIV-1 p24 REHSBEat

R B g R, MATRER T A EE AL {LERE, fl Ni-NTA ZFREWENEHE g #
T o8B, e iakiiids, 5% 2.5ml, RIS EEHTT SDS-PAGE 7471, &R BR,
R 3 ESHFFEALS . BEEEAS KM NES 28, A HARET 95%.
2.4 K4 p24 AR EEESH

WEEARRER 2 pg/ml SWEEER, U 1SOBREMY HIVREENBRERAMES
HERN, MBIt AR e, SREW.7HEXAMFET —SHERN,S 4 HIV R
WPH I BREERRBERERN. LEERARSONSHRY, Sii#SEEAZ 1:3200
B, R B W BBy R R,
2.5 K4 p4 THERE

A {bRy p24 T 0 3CEE CNBr 3% {b#Y Sepharose 4B, &M Bir&i{k HIV B M3
Hiik, Bk H &S HIV 5iA %] HIV BLOT 2.2(Genelabs® Diagnostics) #4T Western blot
o EREH . ARE RS HIV-1 p24 ZEARN, MASE L MR —M# 0] 5 HIV-1 &
ERHEAZERFE(E3), LHFRAMSLAEATRIR HIV-1 p24 TH, kB FREHE
& HIV B i P - p24 Hidk,
3 itie

FHEBZZREN —TEERSBREZDAZERDRE. SRENEBILEHES B R5E
2HEE. —BAN - ERENTEFTERGTREFYN A ERTEFRE, AFPEBEERY
BEAREAHTE, ERTEPAYYRR, ATERESEE. BREBEERYERE
B SR P E18E 3 (chaperone) M 3T B B (foldase) Y5 H: B A E . EWBEAM RE
B HMEAFEY pHE WAER —TEEER. SREEARN S ERNEER TR,
EORPREERER(AHELBHEARINUENRHSIZIRTEARYBEERS, W EH
52 MR AT B UL BT TR T 8. Sctrandberg! TR Wetzel 2 “IRF5T 200, B4
EY PR ERAEET UL AR R YW T, T Rinas $ AR %, B
HFF PR L BRI TN B A S TR .

HEAHEEARLXMGER KBRITE#RE p24a TAP-2, g AR EEWY I ERE
Gag-Pol BEEEA. FIAHP Pl EEREMHEANYESH Y BESEARTEEENI. &8
hBE T AR p24 EAWO HREMBEAANEEFHREETEE p24 EH. Gupta %]
ASRIMJLFR2ERAMNDERAT HIV-1 p24 FA, HFASE R pQE30, HE B 135
BHFEHERT Gk, B 1 HET Gupta ERZAMNEASRNFZEAMNTFANEERFA.
BT p24a ZEE S B ERITHMRE, MATFANADHRITNEK, —HEFA Ll —%
LER(FEEER 95% . ERIABHUBERME). FHRFREW p24 EANTIHRHEETES R
FEUHAY e JBR Cys230 AEUIAYER, Cys230 R0 BES Cys210 FEREER — iR, B4 —4
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M3 EAHIV-1p24 EEMERESH
LABEH HIV-1 p24 B 5 358K Sepharose 4B, 3 fl 2 F 804k HIV 56 53 10 0 s Btk B
FridiifE s HIV @ik M HIV BLOT2. 2{Genelabs® Diagnostics, Western blot assay) &
B Lane 26 BFEH A E. Lane 21, R4 A R — ¥
Fig.3 Specificity analysis of recombinent H1V-1 p24 protein
Lane 26. Antibodies of HIV infected plasma purified by affinicy chromatography with recom-
binant HI'V-1 p24 protein linked Sepharose 4B; Lane 21. The same serum without purifica-

Tion.

INAERTESE ], Gupta S EMT p24 EAHSBENA Cys230, HEFRER A FMBIAT —1
Cysld, BR[HES CyR10 A —FH R, FE— T KNS, FEaEmMESE, XTI HF
RIEMEARENHEERA.

A& FF SR A B AT Ee g e A R Rk R, {f HIV-1 p24 B E AL BB B B A tE Rk,
MHRTFZEAON NESESH 6 MEE, TURSE&R NI B TFEMRESY, NI RLAEM
Biraydrs—idtfraifh. £—2adbs p24a EASEEE SR L, ERERA TEHEER,
T AN E O — M T W, BRI B R EA T R, X F HIV 2 iR 3w
. RAFRZEN p24 EE N R U AEERTRT p24 B, HEG FHRHEEE, IR
HE, ARUSFIESREREN, ARTH FSEH 2R AERE. SRETR,. Z M4 &
FAE i R iR S HIV BB e E Mk PR — p24 P, TT BRI A Z 8 HIV BEuH 5 I 3% 5 &
B, BERSEEARFEREN, R 58 HIVRREENFEP, F—OFAS5ZEGRN, 7
iR B T ME P A EERLFEREEEAD - p24 i,

£ F X K
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High Level Soluble Expressiion, One-Step Purification and
Characterization of HIV-1 p24 Protein

TONG Yi-gang., DU Yong, XU Jing, et af

{ Institute of Microbiology and Epideniology, Beijing 100071, China)

Abstract; The HIV-1 p24 gene ( gag gene) was amplified by polymerase chain reaction { PCR)
and clened into an E. coli expression vehicle pQE30 between BamH I and Kpn I sites. After in-
duction with IPTG, the transformed E . coli strain M15 expressed the HIV-1 p24 gene efficient-
ly. The recombinant p24 protein was expressed as a soluble protein, composing 20% of the total
protein. After onestep purification with Ni-NTA” affinity chromatography, the protein was puri-
fied to almost homogeneity. When applied to ELISA, the p24 protein exhibited good specific re-
activity with sera of HIV-infected individuals. The antibodies against recombinant p24 protein
from HIV infected plasma were purified and confirmed with HI'V Western blot kit that the puri-
fied antibodies can only react with HIV-1 p24 antigen. It suggests that the recombinant HIV-1
p24 protein is suitable for assembling the HIV diagnostic kits.

Key words: Human immunodeficiency virus type-1: p24 protein; Gene expression; E. coli
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