ERAEMKXZEFHR 2013,(9):42~45
Journal of Kunming Medical University

HIV-1 BB ERRIAFHENIEERTE Hela B HRIEFIE L

AW, 5k w2, 5k e ?
(1) BXEFHRAMEFRLIEFHTE, TN EL 563000; 2) FHEMNKFFRBEN; 3) L9
EMXFEHIHREZHERAGHBERFTELLT, =8 L%  650500)

CN 53 -1221/R

[(FE] B HWEEHIEREEBIA peDNA6/V5-HisA-IN H-WEEAE Hela 4L 93835, Xt HIV-1 &4
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[ Abstract] Objective  To construct recombinant eukaryotic expression vector for EGFP fused HIV-1
integrase expression. Methods Wild type of HIV-1 integrase gene was cloned into eukaryotic expression vector—
pcDNAG/V5-HisA. After restricted enzyme mapping, PCR confirmation and sequence confirmation, the
recombinant plasmid was transfected into Hela cells with Lipofectamine2000. After 24 hours, the expression of
integrase was examined by immunofluorescence with confocal fluorescent microscopy. The cells were fixed with 4%
paraformaledhyde. The cell nuclei were stained with Propidium lodide (PI). Then the expression was imaged and
analyzed with Confocal Microscopy. Results The integrase expressed significantly in Hela cells in 24 hours after
transfection. Integrase was expressed and localized into nuclei mainly. After fixed with 4% paraformaldehyde, the
cell nuclei were stained with PI. When nuclei were showed in red in normal cells, the nuclei with integrase over
expression turned yellow or orange. Conclusion The construction of eukaryotic expression vector of integrase was
successful. Integrase was expressed and localized into nuclei mainly after transfection in HeLa cells.
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HOTHE, G HIV-1 BEBEEAZ R B AR E I AE Hela 400 B FBFENE 43

e, HLAMAE FEAY cDNA #5928 2 40 A% 500, %
AR 3 S5, N ARSI (1-50 BJL) ,
WAL OIS, (51-212 B 3L) , C R uhas i
(213-228 fi L) M. Hrr, MO SS RS A X
ENFES (NLS), il 54iHd K+ LEDGF/P75 4%
FIMEAER, BAMSENBIANIEY. A
BT RAMEZRBERME, HXPEAME A RE
FENL AT HHT .

1 HREHE

1.1 RXFRALER

5%, 100 bp DNA Marker,
penicillin, FBS, DMEM ¥53: 5L, BUASHEA PBS Ity
H Invitrogen 23 F]. T4 DNA % 4% [ A1 FR il ¥ 4 U
E§ H NEB A ). Ampli Taq Golden 2 & il H
Roche 23 H]. High PureTM PCR Product Purification
Kit 4 H Boehringer Mannhem 7% H] . QIAquick gel
extraction kit, QIAprep Spin Miniprep kit, Plasmid
Midi Kit 1§ H QIAGEN A H]. pcDNA6/V5-HisA 14
H Invitrogen /A ). %4 W1 1K J& Santa Cruz ;=
ih. Leica SP5 LA BAMEE PR FIAY ™ i,
1.2 KEHE
1.2.1 HIV-1 E5EEEEER pcDNA6/VS -
HisA-IN EARZHMELE HIV-1 BEHEHEN
W A 5 B DR 19 UKL pEGFP-C1-IN (AL 5255
FIWAF). U519 5'-CAGCGTAAGCTTATGTTT-
TTAG-ATGGAATAGATAAG (Hind 11D ."F 514
5'-GTGGATCTCGAGTTAATCCTCATCCTGTCTACT-
TGC (XhoT).

50 WL SOV AR R kAT PCR SN, JRFR 55104
BCEAAR : 95°C 3 min 1 MEHR; 94°C 1 min, 55°C
1 min, 72 °C 1 min 30 s 30 MEFH; 72 °C 7 min 1
ANEIR; 4°C 4E8E. FH Hind I AT Xho T 4351 % 2%
& pcDNA6/V5-HisA FI5ME DNA W EgY), Zifb)s
% 4 . M @ pcDNA6/VS-HisA-IN 5T Hi .
pcDNA6/VS — HisA-IN Jii # 5% 1k 8% %2 25 40 1§
DH5 o, HIEA Amp HUIERY LB 1557 5E0H 5L Bk
kL A FE B QIAprep Spin Miniprep kit 58 %,
Hind TIT #1 Xho T XUB§U] i BEKE HL UK WL H B9 7 B
IN K B J5 313% Tech Dragon Limited NGB Rl
Mg, kiR K HEEUH QIAGEN Plasmid Midi Kit
.

1.2.2 ZHHEEEFF  Hela X732 W DMEM, WS
10%HJ FBS, 1% of streptomycin—penicillin. Lz
24 h HEATANMALAR, [ 20 B 7 e G b Ak ) i

streptomycin

KM BRYYE 6 h WA S HUAE = s SR 3R
123 #¥ S5 B 7£ Hela A s F B9 X &
pcDNA6/V5 — HisA - IN 5T %7 1 4 5 34 J5 ) H
Lipofectamin20004) 3 JiT 7 /4 F A Hela 4fifif. 43
A LADMEM TG Ifil ¥ $% % 24 B8 g DNAFI7.5 pL
Lipofectamine2000,%% 4% 6 fL #iz % % 1Y) Hela 2 Jifl
SRy B SRR T, LR, dRSiEE SR 24
h, FH 4%n) 2 5 B € 4000, FH 0.5% Triton
X-100 A FEAH L 15 min. PBS 3t LUE, 37°C A
3% BSA 5% 1 hr, PBS EpE, ALK 37
CHFE 1 h, PBSEYE 3K, FITC bRic iy 3L 37
CHFE 1 h, PBSTEPE3 K. H Leica SP5 HR £
B IERER IR E L. P s A,

2 &R

2.1 FiEH K pcDNA6/V5—HisA-IN BHazEE

23k PCR, WgVI, #4mMis{b, HIV-1 %45
it 35 DR a3 peDNAG6/VS—HisA.  LAEE 2H Jioks
RIS T PCR %5, PCR ¥ 1 P2 ) 2 B g e
JEHLYK , G5 Z I, FEXTNE Marker £ 900 bp &b 7]
e ebEsty, 5HM™ R/ (870 bp) £
4, ULH] PCR ¥ 341 B 09 7 BL S5 A Wl S 4 ik
K5, DA e A B R BRI AR
w1 ¥4 & 2H Fi R 3% Tech Dragon
Limited #E47I0)7, 45 R R A 0L Y5 — 3K,

n I

B 1 Fik#{k pcDNAB/V5-HisA-IN PCR $E &R
Fig. 1 Theidentification of expression vector pcDNA
6/V5 - HisA-IN by PCR
T 2H B R I5 H K peDNA6/VS—HisA-IN £ PCR % %E ,
HLUK A L — R S 2%, RV/INZ92 900 bp, S TR
/N (870 bp) 4G, Wb I e T 2H LR BAA Y 1 R ).
M: DNA Marker; IN: 85 Jiff.
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2] peDNAG6/V5-HisA-IN H 2 JFokike) g 1.
2.2 ESESTE Hela 4ARE R B RIEFE AL

Yy 24 h LU, RS BEHUA R FITC
PRI i) PR B A B 5L N Rk HEA TR . &5
WoR, FEUNMAZ R DL i Sk e 5 S, Al
WER AN IG5 59, R BRI E N REE A
gz (E2A) . FPIYGLUS, A% RYLAT

ZIn, MR T LSRG LT AU EfE S ( 2B) .
SRAO bR N LA T R 2T €0 () A A TS I S A
i E W, MARRBMEG RO, 20
R, 40 WA K S (F
20) . HERERP], BHEMWER HIV-1 845 8%
FIRFRARN] W INEE YL Hela 4008, 5 IRIG A HR
IR HL 322 6 e AN A

2 EATE Hela P AIFRIEX
Fig. 2 Expression of integrase in Hela cells
BEMEN EEEMAMERE (GO0, K24 PLYEO)E, iR (B2B) | SHObR iSRRG
MM ES, SPBORE TG, MARFAMAEA AN, S, It aisaTess (& 20) .

3 itig

HM 1981 “F T RHRELIK, HIV B4 58 T
BT ARRG,. B R RUBIR YT IR R
WI7FEE (HAART) B9 SR FILTREZ R 25
EFXFASRIEE S P RIGYY. SR, BT HIV AR
SR MR WT IR, 42 R E AT E
T2l BEE G R, HIV 9 HURHET 3 /> 3252
OB . WG SRR, HEIBEAEE SRR, X 3 N —
BT HIV 29985 05, 1 R4 A
TEFERE A TSI, R LA A B B A T
T EEPT HIV 259 () FEARRE 55 . SE T35 G B 1R A o
MY SRR R, BAMAMRSIR T
TR, H— A B H R MK-0518 F 2007
AERE FDA b Frgt

VE A AL RS 5 38 A NI DR 2 1 S e il
BABPE AN EN G SN IR EH, BE5%
MNAEYI N F &AM EAER, BR—A A0
BAEWR, %2 ARSI AN T ) AN A 67
A HEIE AN, SR, M oe
AR, fEX AN R, LEDGF/p75 A3 kg
YEFNS. WF5E PR, FERRANN H g Fik LEDGF/p75
A9 IBD (integrase binding domain) 7] DAl 355 7% 1
RIS WIS LEDGF/p75 A E A FH G i 754

RS, &I RE ] KRR

ARG, WET HIV-1 85 B E A% R A3
1A, BEYL Hela 41005, FITC ARic LA 2
EN AR, Zad PLY @ LU, 40t Rt
FOR, BREOTICHRICIEE AR AL KRR AR,
ST R AN A% A, T A At X I A ke
REARAR. XELE LRI, AR R T
). XA RGEXF IR A W0 A 2 M
W5, S, A B EALE R B
EL eI AT & s B T I SR, 1%
FR55 0] DL T4 B R0 ik TAE, X
Pt AIDS W2 & HA TR A L.

(5% 30 k]

[1] BUSSCHOTS K,VOET A,DE MAEYER M, et al. Identifi—
cation of the LEDGF/p75 binding site in HIV-1 integrase
[J]. J Mol Biol,2007,365 (5):1 480 — 1 492.

[2] ENGELMAN A,CHEREPANOV P. The lentiviral integrase
binding protein LEDGF/p75 and HIV-1 replication [J ].
PLoS Pathog,2008,4 (3):1 000 046.

[3] ASTIAZARAN P,BUENO M T,MORALES E,et al.
HIV-1 integrase modulates the interaction of the HIV-1
cellular cofactor LEDGF/p75 with chromatin [J]. Retrovi-
rology, 2011, 8:27.



%5 9 1 B, . HIV-1 25 E RN AR IAE Hela 4HHEH 19 FIR A E AL 45
[4] MCNEELY M,HENDRIX J,BUSSCHOTS K, et al. In vitro integrase inhibitor for the treatment of HIV infection [Jl.

DNA tethering of HIV-1 integrase by the transcriptional
coactivator LEDGF/p75 [J]. J Mol Biol,2011,410 (5):
811 - 830.

EMILIANI S,MOUSNIER A,BUSSCHOTS K, et al. Inte—
grase mutants defective for interaction with LEDGF/p75 are
impaired in chromosome tethering and HIV-1 replication
[J1. J Biol Chem,2005,280 (27):25 517 - 25 523.
MAILLOT B,LEVY N,EILER S,et al. Structural and
Functional Role of INI1 and LEDGF in the HIV-1 Preinte—
gration Complex[]]. PLoS One,2013,8 (4):60 734.
HAYOUKA Z,LEVIN A,MAES M,et al. Mechanism of
action of the HIV-1 integrase inhibitory peptide LEDGF
361-370 [J]. Biochem Biophys Res Commun,2010,394
(2):260 - 265.

VANEGAS M,LLANO M,DELGADO S,et al. Identifica—
tion of the LEDGF/p75 HIV-1 integrase—interac tion do—
main and NLS reveals NLS—independent chromatin tether—
ing[J]. J Cell Sci,2005,118 (8):1 733 -1 743.
CHIBWESHA C J,GIGANTI MJ,PUTTA N, et al. Optimal
time on HAART for prevention of moth er—to—child trans—
mission of HIV [J1. ] Acquir Immune Defic Syndr,2011,
58 (2):224 - 228.

[10] LOULERGUE P,DELAUGERRE C,JULLIEN V, et al. HIV

drug resistance on HAART despite an undetectable viral

load[ J ]. Curr HIV Res,2012,9 (8):623 - 624.

[11] ENGELMAN A,CHEREPANOV P. The structural biology

of HIV-1: mechanistic and therapeutic insights [J]. Nat
Rev Microbiol, 2012, 10 (4):279 — 290.

[12] EVERING T H, MARKOWITZ M.Raltegravir(MK — 0518 ):

an integrase inhibitor for the treatment of HIV-1 [Jl. Drugs
Today (Barc),2007,43 (12):865 — 877.

[13] ANKER M, CORALES RB.Raltegravir(MK—0518): a novel

[14]

[15]

[16]

[17]

Expert Opin Investig Drugs,2008,17 (1):97 — 103.
MAERTENS G,CHEREPANOV P,DEBYSER Z, et al. I-
dentification and characterization of a functional nuclear lo—
calization HIV-1
LEDGF/p75[J]. J Biol Chem,2004,279(32): 33 421 - 33
429.

VANDEGRAAFF N,DEVROE E,TURLURE F,et al.

Biochemical and genetic analyses of integrase—interacting

sighal in the integrase interactor

proteins lens epithelium—derived growth factor (LEDGF)
/p75 and hepatoma—derived growth factor related protein 2
(HRP2) in preintegration complex function and HIV-1
replication[ ] ]. Virology,2006,346 (2):415 - 426.
TINTORI C,VELJKOVIC N, VELJKOVIC V,et al. Com—
putational studies of the interaction between the HIV-1 in—
tegrase tetramer and the cofactor LEDGF/p75: insights from
molecular dynamics simulations and the informational
spectrum method[ J]. Proteins, 2010 ,78 (16 ): 3 396 —
3408.
MEEHAN A M,SAENZ D T,MORRISON J H,et al
LEDGF/p75 proteins with alternative chromatin tethers are
functional HIV-1 cofactors [J]. PLoS Pathog,2009,5
(7):1 000 522.
MEEHAN A M,SAENZ D T,MORRISON J, et al. LEDGF
dominant interference proteins demonstrate prenuclear ex—
posure of HIV-1 integrase and synergize with LEDGF de—
pletion to destroy viral infectivity [J]. J Virol,2011,85
(7):3570 - 3 583.
ZHENG Y ,AO Z,JAYAPPA KD, et al. Characterization of
the HIV-1 integrase chromatin— and LEDGF/p75-binding
abilities by mutagenic analysis within the catalytic core do—
main of integrase[] 1. Virol J,2010,84(7 ):68.

(2013 - 06 - 13 Wk



