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Analysis on bioactivity of HIV -1 integrase by ELISA method
FENG Wei — hong HUANG Jian —song ZHAN Jin — biao  Department of Biochemistry and Molecular Bi-
ology College of Medicine Zhejiang University Hangzhou 310058 China

Abstract  Objective To develop an ELISA — based method for analyzing biologic activities of HIV —
1 integrase and for high throughput screening of integrase inhibitors. Methods After expression renatur-
ation and purification of integrase the bioactivity of integrase and the inhibition of luffin — a were evalua-
ted with an in vitro assay based on biotin — avidin EILSA and chemiluminescent substrates. Results 1
The specific activity of the purified integrase was 54. 92 units/mg of protein. 2 IC,, concentration cau-
sing 50% inhibition of integrase of luffin —a was 0.63 £0.026 pmol/L. Conclusion The non - ra-
dioactive assay can be used for analysis of bioactivities and high throughput screening of inhibitors of HIV

—1 integrase.

Key words  Integrases/genet Human immunodeficiency virus type 1 Bioactivity Enzyme - linked

immunosorbent assay

J Zhejiang Univ Medical Sci 2007 36 2 179 -184.

human im-
munodeficiency virus HIV pol 3’ 2006 -03 -28 o j006 -06 -15
3067042.
: HIV
1975 -
cDNA DNA HIV
1962 —

E — mail jzhan2k@ zju. edu. cn



- 180-

36

3,
DNA
2-3
PT7 -7 - His - TX - WT - IN

E. coli BL21 DE3 His

BA - ELISA Biotin -
Avidin ELISA
1
1.1 HIV - IN PT7

-7 -His =TX -=WT -IN  Dr. S. Chow School
of Medicine UCLA Luminol
Streptavidin — HRP

VU5SBR
5" - Biotin - GTGTGGAAAATCTCTAGCAGT
-3’ VU5 5’ - ACTGCTAGAGATTTTCC
ACAC -3’ pBluescript SK + E. coli
BL21 DE3 96
1.2
1.2.1 PT7 -7 - His - TX
-WT-IN E. coli B121 DE3
37C 3 LB
BamH]1
Ndel
900 bp 37C
1: 100 v/v 200 ml
LB 37C 0Dy 0.8
IPTG 1 mmol/L 30°C
5h 6000 xg 4°C 15 min
A 20 mmol/L Tris - HCL
pH =7.9 0.5 mol/L Nacl 10% 2

mmol/L B - 2 mmol/L
PMSF 0. 2 mg/ml 0.1% Triton X —
100 4°C 30 min
DNase |
0.02 mg/ml 15 min 20 000 x g 4°C
15 min
A 1% Triton X — 100
3
1.2.2
A 6 mol/L 37°C
3~4h 20 000 x g 4°C 15 min
4C A 500 ml
4°C 20000 x g
15 min Ni
- NTA 0.02 0.04 0.06
0.08 0.1 0.2 1.0 mol/L A
SDS - PAGE

B 20 mmol/L Tris - HCL pH=7.9 0.5
mol/L Nacl 10% 1 mmol/L EDTA 2

mmol/L DTT

3 Bradford -
70°C
1.2.3 DNA ELISA

96 DNA
21 ¢

NaCl 0.1 mol/L 0.5 mol/L 0.75 mol/L
1 mol/L 2 mol/L 3 mol/L 4 mol/L C

20 mmol/L Tris - HCL pH =7.4 2 mmol/L
EDTA DNA 2 pg/ml DNA
96 100 wl 37C 2

h PBST 1 x PBS 0.1% Tween —20
3 250 wl 1% BSA 1 x PBS
37°C 1h PBST 3 100 pl
TMB  Luminol
1.2.4 DNA
96
DNA 3’
2 -GT
DNA DNA
96 DNA
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Fig.1 Schematic illustration of the integrase assay procedure

1.2.5
6-7
30 mmol/L Tris — HCl pH
7.4 15 mmol/L MnCl, 100 wg/ml BSA 1%
10 mmol/L DTT 20 mmol/L NaCl 0.5
mmol/L CHAPS 37C
DNA 50 pmol/L
1 nmol
1
U/mg
1.2.6 DNA DNA

pBluescript SK + JM105 5

ml LB 37°C pBluescript SK
+ Smal
DNA 20 mmol/L
Tris - HCL. pH 7.4 20 mmol/L. EDTA 2 mol/
L NaCl DNA 2 pg/ml 96
100 pl 37°C 2 h
1.2.7 DNA DNA
2 21
10 mmol/L Tris - HCL pH 7.4 1 mmol/L
EDTA 0.1 mol/L NaCl
1: 2 80°C 5 min
30 min -20C
1.2.8 96
PBST 3 250 wl BSA 37C 1h

PBST

mmol/L Tris — HCI
MnCl, 100 wg/ml BSA 1%
DTT 20 mmol/L NaCl

PBST

37C

150 pl

3

Chemiluminescence Readings

Streptavidin HRP

CA prpe——

Integration Intermediate

30
15 mmol/L
10 mmol/L
0.5 mmol/L CHAPS
DNA
37C 1h
100 !
1 xPBS 1: 4 000

pH 7.4

1 h PBST 3 100

pl Luminol

1.2.9

luffin — a

1.3

R2

SPSS

10 min

1.2.5
luffin —a
2 ELISA
R
Probit IC,,

PT7 -7 — His - IN
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E. coli BL21 DE3
BamHI  Ndel
900 bp
2 IPTG
PT7 -7 —His - IN 33 Mr
30°C 37°C
3
6 mol/L
A
100
A
A
0.2 mol/L
SDS - PAGE
Bradford
445 mg/L 11.867 mg/L
3

CollE]
origin

Thrombin cleavage site

2 PT7-7-His-IN
Fig.2 Plasmid map of PT7 -7 —IN

2.2 DNA 2 ELISA
NaCl DNA
NaCl 1 mol/L
DNA
Luminol ELISA TMB

1 0D,

Fig.3 Expression and purification results of

integrase

After induced with IPTG the bacteria containing
plasmid PT7 —7 — IN were collected and lysed. After
sonication the supernatant and pellets of lysates were
run on 12% SDS - PAGE. The gel was stained with
Coomassie Brilliant Blue for two hours. Lane 1 molecu-
lar mass marker. Lane 2 uninduced lysates of BL21

DE3 . Lane 3 supernatants of sonication. Lane 4

pellets of sonication. Lane 5 purified and renatured in-
tegrase. Lane 6 concentrated integrase. An arrow indi-

cates the purified integrase

1 NaCl DNA
Table 1 Effect of various NaCl concentra — tions

on binding of duplex DNA onto micro-

plate x+ts n=3
NaCl/
OD,, TMB
mol- L7 Luminol

0.1 255 £12 /

0.5 696 +50 0.098 +£0.015

0.75 811 +70 0.191 £0.0179

1 1065 +45 0.259 +£0.0158

2 1113 +38 0.270 £0.0128

3 1166 +65 0.275 +0.024

4 1198 +51 0.281 +£0.026
Luminol TMB TMB R =

0.935 P <0.05 correlation coefficient ¢ test

R*=0.935 P <0.05

2.3
2.3.1
17 ~ 67 pmol
R =
0.971 P<0.01 4

17 pmol
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tion of integrase amount
A enzyme dose — dependent curve was run using 0 "
HIV -1 integrase 17 ~67 pmol and 50 pmol biotin Speel -
— labeled donor DNA substrate. Incubation was done DNA
in 37°C for 1 hour using the indicated amount of inte-
- ELISA TMB luminol
grase x *s
2
2.3.2 luffin-a TMB
5 luffin-a
SPSS luffin — a TMB
IC, 0.63 £0.026 pmol/L Luminol
ELISA 17 pmol
1207
“ 1007 70 ng 30 pmol "
& 80 luffin - a
z IC,, 0.53 pmol/L 1
g 40 ELISA
201
C i I I 1 i 2
200 400 600 800 1000 1200
Luffin-a/(nmol/L)
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Fig.5 Dose —response curve for inhibitions ELISA
of HIV —1 integrase by luffin — a 2 3 DNA
luffin — a
3
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HENRI. The metal ion — induced cooperative bind-
ing of HIV — 1 integrase to DNA exhibits a marked
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