Acta Pharmaceutica Sinica 2002 ,37(4) :253 - 256 ° 253 -

1= 2
b
2. , 100050)
HIV . HIV1
;
78.5 pmol* L', NQ3  HIV1
NQ2 HIV1
(NQ2.,3) HIVI ,NQ 3

: 0513 - 4870(2002)04 - 0253 - 04

( 1
HIV1
ELISA 3 10
-1 4 (NQ2) HIVI
NQ2,IC, 37.2 pmol*L™' .
NQ 3
: HIV1
: R978 .7 ; R965 .1 DA
1 (HIV1)
(RT) . (PR) (IN)  HIV1
[1]
HIV , 9
5
, HIV
(2 . HIV HIV
c¢DNA DNA,
3 [3]
1 3 cDNA
( LTR) ,
: 3
(CA) ;2
DNA
, DNA,
5 , DNA 3
DNA 5 ;03
DNA DNA
, JHIV
0 2001-08-22 .
(1973 - ),
(1920- ),

Tel :(010) 63010984, Fax :(010)63017302,

E- mail :chenhs @ihw .com .cn

DNA, DNA
, HIV . HIV
HIV e
HIV ,
, HIV ,
(51
HIV1 ELISA
, . ELISA 20
, NQ3
, HIV )
HIV1 F1 85K/ C280SINI-288
NIH NIDDK  Robert Craigie

E. Gli BL21( DE3)

s

PAGE 1:5-P ACQ CTT/ TTA GTQ
AGT GTG GAA/ AAT/ CT(/ TAG CAGTE3 ;3'- GAA/ AAT]
CAG TCA CAC/ CTT/ TTA/ GAG ATC GTCA'S .

2:5-P ACQ CTT TTA/ GTQ AGT GTG GAA AAT/ CT(/
TAG/ CA 3 ; 3- GAA AAT/ CAG TCA CAC/ CTT TTA/ GAG

ATC/ GTCA'S . . 5'-TGA CCA AGG GCT/ AAT)
TCA/ CT3 - biotin; biotimr 3’ - ACT GGT/ TCC CGA/ TTA/
AGT/ GA5 .



° 254 - Acta Pharmaceutica Sinica 2002 ,37(4) :253 - 256

1-ethyl-3-( 3- dimethyl aminopropyl )-carbodiimide

(EDC)  Sigma Acros 20 3 1):
. Sepharose fast flow Pharmacia 3 (NQ1~3), ( resveratrol)
. BSA Promega . Avidir AP SABC 10 (RES1 ~10), 7
. Covalink NH pNPP Roche (CAL-1 ~7) .
HO
R1 O
Ra Rs

9 F
W
9@ S
o) (0]
LY 0 o
HO

OH
A B

Figure 1  Basic chemical structures of the compounds
A: Naphthoquinones (NQ1, Rl = R2=R3 =R4=H; NQ2, Rl =R2=0H,R3 =R4 =H;

NQ3, Rl =R2=0H,R3 =R4=S0O,K) ; B: Resveratrols ; C: Pyranocoumarins

HIV1 ELISA Table 1 Inhibitory effects of naphthoquinones on
HI'V1 integrase in vitro
Compound Concentratrifm/ Inhibition/ % 1Cso/ §
pmol* L pmol* L
F185K/ C280S INI-288 BL21 ( DE3) , NGO 1899 4 36 40
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° 15 -5.89%0
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316 95.7%1 .1 78 .5%0 .4
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NQ2 NQ3 1Gs, IG,  5.73 pmol*L™'"!, HIV-1
(78.5 £0.4) (37 29) pmoleL ' ;3 + ELISA HIV1 ,
ICs, (97 £15) (8.5%0.7) pmol* L' ; IG, 78.5 pmol*L™', ELISA
ICy, (168 £98)  (6.90 £0.05) ,
pmole L' ; I1Cs, (50 £4) (1.10 NQ3 HIV1 JC,  37.2 pmoleL™',
£0.07) pmol*L ' . NQ2 NQ3 NQ2.
HIW1 , NQ3 HIV1
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Table 2 In vitro effects of naphthoquinone inhibitors »
on HIV1 int e uncoupled y IG, 49.8 pmol*L™ . NQ2 HI'V1
ICso/ pmol*L"! . NQ3 3
Compound ; -1
Total 3 pro + asse mbly Asse mbly Strand transfer + IC50 8. 48 1_11‘1101‘ L, NQ‘2
NQ2 78 510 .4 97 15 168 £98 50 +4 ) R
NQ 3 379 8.510.7 6.90£0.05 1.10%0.07 1 ’ G 6.9 pmol+L ",
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Table 3 The activities of resveratrols and coumarins 4
against HI' V1 integrase in vitro ’
Resveratrol Coumarin ’ ,
Compound  I1Cso/pmol=L"" Compound  ICso/pmol+L"" 3
RES-1 >262 .93 CAL-1 >161 .97 3 ,
RES-2 >245 .70 CAL>2 >148 37 5
RES-3 >232.29 CAI-3 >168 .35 ’
RES-4 > 245 .70 CAIL- 4 >198 .40 . NQ2  NQ3 ,
RES-5 >262 .93 CAL-5 >149 .96 . ELISA
RES-6 >262 .93 CAL+6 >208 .12 NG ,
RES-7 >282 .75 CAL-7 >208 .26
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RES-9 >282 .75 ,
RES-10 > 245 .70
=) HIV
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HIV . NQ1 1.4 ,
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STUDIES ON THE INHIBITION OF POLYHYDROXYLATED
AROMATIC COMPOUNDS AGAINST HI V1 INTEGRASE

GUO Zht min' , CHEN Hong-shan , WANG Lin®

(1. Institute of Medicinal Biotechnology , 2 . Institute of Materia Medica , Chinese Academy of
Medical Sciences and Peking Union Medical College , Beijing 100050 , China)

ABSTRACT: AIM Three major enzymes of HIVF1 , reverse transcriptase ( RT) , protease ( PR) , and integrase
(IN) , are important targets for anti HIV drugs . Nine RT and five PR inhibitors have been effectively used in treatment of
AITS patients . In order to find active integrase inhibitors , twenty polyhydroxylated aromatic compounds were tested.
METHODS ELISA method was used to test the integrase activity. The synthesized donor substrate oligonuclectide
representing the HIVV1 USLTR was immobilized onto Covalink polystyrene microtiter plates , and a synthesized bictinlated
20 bp oligonucleotide was used as the target substrate . The products were detected and quantified by a cdorimetric
avidir linked alkaline phosphatase reporter system. RESULTS Compound NQ 2 was found to inhibit HIV1 integrase
with the 1G, of 78.5 pmol* L ' by ELISA method . Its novel analogue NQ'3 was found to be 2 fold more potent on HIV
intrgrase than NQ2, IG, was 37.2 pmo* L' . The IG,s of NQ-2 and NQ'3 to inhibit the 3’-pro+assembly activity of
integrase were 96.94 pmol* L' and 8.48 pmol*L ' ; to inhibit assembly activity were 168 and 6.9 pmol*L™' and to
inhibit strand transfer activity were 49.8 and 1.1 pmol* L' | respectively. Compound NQ2 mstly inhibited the strand
transfer activity of HIV'1 integrase . Compound NQ 3 inhibited both the asse mbly and strand-transfer with high activities .
CONCLUSION  Naphthoquinone compound NQ 3 was found to be a novel HIV integrase inhibitor which warrants
further study . Uncoupled ELISA HIV integrase assay is shown to be useful to screen HIV1 integrase inhibitors .
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