GO/ - R S/EFEEESM Tat BAMKE HIV-1 ARSI SRS % 429
Chinese Journal of Biotechnology

http://journals.im.ac.cn/cjbcn Mar. 25, 2018, 34(3): 429-439

DOI: 10.13345/j.cjb.170268 ©2018 Chin J Biotech, All rights reserved

- EYIRARE R

Tat HIV-1

AL ekt hERY FHpZ DHL HEL v’

100124
2 100123

) ) g o Tat HIV-1 . , 2018,
34(3): 429-439.
Wang XL, Yang YS, Shen SS, et al. Tat-based cell-cell fusion method for screening HIV-1 fusion inhibitors. Chin J Biotech,
2018, 34(3): 429-439.

W OE: A A w-mibiAs A%, HARGLI HIV-1 % & mib-mie R 43sh atEm e iy, MET
PEGFP-Tat it #2, ¥ pEGFP-Tat Jf #ife HIV-1 &R 7 42 4% ¢ HEK-293T @fie, MAKE Taa RO LREEAH
M, RiehRiA CD4 BA B XA B-FIAE 8. RAZBVIRE AR e emie TZM-bl &k, 22T
- tm Rk e R e, FFAT RN, R T AR BRAAR F . A PR ARSI 4] ) maraviroc vA B GkA-37
YR & AZT A= raltegravir 4 A TiZ 4k %, 9 IZ & G0 7T vASF SR 2000 i B e me & 4r SI4E R 692540, Az &
GomiKT 8 MR, KIS GO — R I BIER . EFEHRAK, 0%, TARIAHLELA
YW HIV-1 9% 2 20 - 2m I 1) 4% 364 ) 69 30k 2540 .

CHIV-1, fafe-tmiaaks, HAHF, HdhiFik

Received: July 5, 2017; Accepted: August 25, 2017
Supported by: National Natural Science Foundation of China (No. 81202976), Scientific Research Project of Beijing Educational
Committee (No. KM201510005029), National Science and Technology Major Project of the Ministry of Science and Technology of China
(No. 2014ZX10005002-007).
Corresponding authors: Qin Hu. Tel: +86-10-67396212; E-mail: hq07616@bjut.edu.cn
Yi Zeng. Tel: +86-10-67392780; E-mail: zengyicdc@sina.com
(No. 81202976) (No. KM201510005029) (No. 2014ZX 10005002-007)

2017-09-06 http://kns.cnki.net/kcms/detail/11.1998.Q.20170906.1559.008.html



430

ISSN 1000-3061 CN 11-1998/Q Chin J Biotech

Tat-based cell-cell fuson method for screening HIV-1 fusion

inhibitors

Xiaoli Wang", Yishu Yang', Sisi Shen, Xianliang Wang?, Tian Feng*, Qin Hu', and Yi Zeng*

1 College of Life Science and Bioengineering, Beijing University of Technology, Beijing 100124, China
2 National Institute of Environmental Health Chinese Center for Disease Control and Prevention, Beijing 100123, China

Abstract: An HIV-1 cell-cell fusion system was developed to screen HIV-1 entry inhibitors that block cell-cell fusion. In
this system, the pEGFP-Tat plasmid was constructed and cotransfected into effector cells (HEK-293T) with HIV-1 envelope
plasmid. TZM-bl cell, a genetically engineered cell line that expresses CD4, CXCR4, CCR5 as well as Tat-inducible
B-galactosidase and luciferase reporter gene, was used as target cell. Thus, the co-culture of target cells and effector cells
allows the cell fusion via Env and the activity of the fusion inhibitor can be quantified by measuring the reporter protein
expression. The experimental parameters were optimized and 11 anti-HIV-1 agents including CCR5 antagonist maraviroc,
reverse transcription inhibitor zidovudine (AZT) and integrase inhibitor raltegravir were tested. The result showed that the
system exhibited high specificity and sensitivity. Two of eight tested anti-HIV-1 agents were found to block the cell-cell
fusion. The system is suitable for efficient screening of HIV-1 cell-cell fusion inhibitors.

Keywords: HIV-1, cell-cell fusion, entry inhibition, drug screening
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Fig. 1 Assay scheme for HIV-1 Env-mediated cell-cell
fusion. The effector cells (HEK-293T) that express Env
and Tat protein, were co-cultured with target cells
(TZM-bl). The Cell-cell fusion enables the diffusion of
Tat protein to target cells and thus activated the
transcription of the Tat-inducible reporter gene. The
efficiency of fusion was quantitated by reporter protein
measurement.
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Fig. 2 Agarose gel electrophoresis of PCR amplified tat gene and the restrictive endonuclease analysis of constructed
plasmids. (A) PCR amplification of tat gene. (B) pEGFP-Tat digested with BamH [ and Xho I .
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Fig. 3 Direct visualization of cell-cell fusion system (200x). The effector cells (HEK-293T) were developed by
co-transfection of pEGFP-Tat and p11035-Env plasmids. (A) The optical imaging of effector cells and target cells
(TZM-bl) without fusion. Two cell types were co-cultured for 24 h and analysed for Tat expression as well as blue
plaques under fluorescence microscope. (B) HEK-293T cells that transfected with only pEGFP-Tat were used as mock
group. (C) HEK-293T and TZM-bl fusion group.
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Fig. 4 Optimization of cell-cell fusion system. (A) Titration of the ratio of pEGFP-Tat: 11035-Env on transfection
efficiency by fluorescence microscopy (100x). (B) Titration of the ratio of pEGFP-Tat: 11035-Env on transfection
efficiency by flow cytometry. (C) The optimal seeding time of TZM-bl cells prior to co-culture with HEK-293T cells.

(D) Theratios of 293T: TZM-bl cells on the fusion efficiency. All data were expressed as X+ s(n=3).
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Fig. 5 The validation of the cell-cell fusion system. (A) The system was validated with 3 FDA-approved anti-HIV-1
drugs, including CCR5 antagonist maraviroc (positive control), reverse transcription inhibitor zidovudine (AZT) and
integrase inhibitor raltegravir (negative controls). The fusion efficiency was detected using blue plague assay (A) and
luciferase assay (B). All data were expressed as X+s (n=3); ** P<0.05 (Student’s t tests). FC: fusion control, refers

to 293T-Tat-Env and TZM-bl co-culture group; Mock refers to 293T-Tat and TZM-bl co-culture group.
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Fig. 6 The screening for fusion inhibitor using cell-cell fusion system. (A) Ten anti-HIV-1 agents were tested in the
cell-cell fusion system. Mar: 0.2 pmol/L; AZT: 0.2 ug/mL; Myr: 10 pg/mL; KH: 20 pg/mL; HZ: 150 pg/mL; BS:
150 pg/mL; QQ: 100 pg/mL; ZL-1: 100 ug/mL; LQ: 150 pg/mL. (B) The dose-effect curves of Mar, AZT, Myr and KH
on HIV-1 cell-cell fusion. All data were expressed as X +s(n=3).
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