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Abstract: Consistent non-nucleoside reverse-transcriptase inhibitors (NNRTIs) resistant HIV-1 strains
occurred due to the clinical use for more than ten years of efavirenz (EFV), nevirapine (NVP), and delavirdine
(DLV). In this study, we established nine cell-based pharmacological models according to most NNRTIs-resistant
clinical tested strains. Resistant mutations were introduced into vector, pNL4-3.Luc.R"E", by overlapping PCR.
Then, pseudovirions were produced by co-transfection of VSV-G plasmid and pNL4-3.Luc.R"E"-mut. ~ All nine
recombinant VSVG/HIV-mut pseudovirions (VSVG/HIV-wt, VSVG/HIV xj03n,  VSVG/HIV yi51c, VSVG/
HIV-LIOOI,KI(BNa VSVG/HIV-Y188L> VSVG/HIV-KIO3N,Y181Ca VSVG/HIV-KIO3N,P225H> VSVG/HIV-KIO}N,YISSLa VSVG/
HIV xi03n.6100a and VSVG/HIV g 03n,vi0s1) had high efficient infectivity. Furthermore, they all showed resistant
characteristics to EFV and NVP with ICs, changes consisting with clinical reports, not to nucleoside
reverse-transcriptase inhibitors (AZT and d4T). This series safe cell-based model, which could be carried out in
BSL-2 laboratory, can be used for evaluating NNRTIs candidates.
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Figure 1 A: A view of the DNA polymerization active site of HIV-1 RT with commonly observed drug-resistance mutation sites for

nucleoside reverse-transcriptase inhibitors (in gold) and for non-nucleoside reverse-transcriptase inhibitors (in cyan), adapted from

[10]

Kalyan Das B: Structures of three NNRTIs currently used in clinical therapy
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Table 1 Drug susceptibilities of virus containing mutations 7 (vesicular stomatitis virus, VSV) #5815 [1& 1A it
associated with drug resistance

Fold change in susceptibility

B (VSV-G kL) | A% K 2% Dr. Lijun Rong 2
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Figure 2 The schematic picture of HIV-1 genome and overview of drug susceptibility assay. A: Amplified segments containing mutation
sites by overlapping PCR were inserted into HIV-1 genome by using Apal and Agel restriction sites. The luciferase reporter gene,

inserted into nef gene region, can monitor virus replication.

Two frame shifts in env and vpr genes abrogate the expression of Env and

Vpr proteins. B: Pseudovirions were produced from cells by co-transfecting HIV-1 core gene and a plasmid expressing VSV-G.  Forty

eight hours post-transfection, pseudovirions were harvested and used to infect target cells.

The antiviral activities of compounds can be

quantitated by detecting luciferase activities of infected cells. (Modified from Petropoulos et al!)

Table 2 Sequence of primers containing mutation site on NNRTIs

Site No. Primer
K103N 1# Sence 5'-CCT GCA GGG TTA AAA CAG AAC AAA TCA GTA ACA GTA CTG GAT-3'
2# Antisence 5'-ATC CAG TAC TGT TAC TGATTT GTT CTG TTT TAA CCC TGC AGG-3'
Y181C 3# Sence 5'-AAT CCA GAC ATA GTC ATC TGT CAA TAC ATG GAT GAT TTG-3'
4# Antisence 5'-CAA ATC ATC CAT GTA TTG ACA GAT GAC TAT GTCTGG ATT-3'
K103N,L100I S# Sence 5'-GGA ATA CCA CAT CCT GCA GGG ATA AAA CAG AAC AAA TCA GTA-3'
ot Antisence 5'-TAC TGA TTT GTT CTG TTT TAT CCC TGC AGG ATG TGG TAT TCC-3'
P225H TH# Sence 5'-CAA AAA ACA TCA GAA AGA ACA TCC ATT CCT TTG G-3'
8# Antisence 5'-CCA AAG GAATGG ATG TTC TTT CTG ATG TTT TTT G-3'
Y188L o# Sence 5'-CAA TAC ATG GAT GAT TTG CTT GTA GGA TCT GAC TTA GAA ATA-3'
10# Antisence 5'-TAT TTC TAA GTC AGA TCC TAC AAG CAA ATC ATC CAT GTA TTG-3'
K103N,V108I 11# Sence 5'-CAG AAC AAA TCA GTA ACA ATA CTG GAT GTG GG -3'
12# Antisence 5'- CCC ACATCC AGTATT GTT ACT GAT TTG TTC TG-3'
G190A 13# Sence 5'- GGA TGA TTT GTA TGT AGC ATC TGA CTT AGA AAT AG-3'
14# Antisence 5'-CTA TTT CTA AGT CAG ATG CTA CAT ACA AAT CAT CC -3'
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Table 4 Using zidovudine (AZT) and stavudine (d4T) to
confirm NNRTIs-resistance VSVG/HIV systems which intro-
duced point mutations into pNL4-3.Luc.R"E" vector

_ Mean change
I L'
Cso/pmo (fold) in ICs"

NNRTI mutation

AZT d4T AZT  d4T
Wild type 0.0103+0.0024 0.71+0.13 1.00  1.00
K103N 0.006 8 £0.000 8 0.54+0.20 0.66  0.77
KI103N,Y181C  0.0062+0.001 6 0.55+0.01 0.60 0.78
L100LK103N 0.0039+0.0002 0.50+0.04 037 0.70
Y181C 0.006 0+0.0037 0.61 £0.10 0.58 0.87
Y188L 0.0102+0.0012 0.48+0.19 099  0.67
K103N,V108I 0.007 0+0.0008 0.60 +0.00 0.67 0.85
K103N,P225H  0.008 1+0.0027 0.62+0.13 0.79  0.87
K103N,G190A  0.0109+0.0045 0.56+0.05 1.05  0.79
K103N,Y188L  0.008 3+0.0008 0.63 +0.06 0.81 0.89

*From two tests. bChanges (n-fold) in ICsy relative to that against
wild-type virus

it

A A S 30 S A A1 R 2% B P R AR
b dy 5 52 S DL HIV-1 30038 S il R SRR 1) — 28/
TED, T Fagm, (N — B IR I R

Table 3 Using efavirenz (EFV) and nevirapine (NVP) to confirm NNRTIs-resistance VSVG/HIV systems which introduced point

mutations into pNL4-3.Luc.R"E™ vector

Nevirapine (NVP) Efavirenz (EFV)
NNRTIs mutation 716 Mean change (fold) in ICsg ha Mean change (fold) in ICsg
1Cs¢/umol-L - i 1Csp/umol-L - )
Lab test Ref. Lab test Ref.
Wild type 0.023 5+0.007 8 1 1 0.000 93 +0.000 25 1 1
K103N 2.33+0.81 99.1 41 0.016 5+0.007 8 17.7 16
K103N,Y181C 100+ 5 000+ 400 0.031 8 +£0.007 4 34.2 25
L100I,LK103N 3.12+£2.66 132.8 58 2.60 +1.99 2795.7 1520
Y181C 8.13 £547 346 107 0.003 2+0.002 5 34 2
Y188L 100+ 5 000+ 400 0.36 +0.20 387.1 144
K103N,V108I 7.46 + 6.63 317.4 119 0.066 + 0.063 71 51
K103N,P225H 5.27+0.30 224.3 141 0.129 +0.027 138.7 205
K103N,G190A 32.11£1.07 1366.4 500 0.336 +0.048 361.3 148
K103N,Y188L 100+ 5 000+ 680 10+ 10 000+ 10 000+

*From two tests; "Changes (n-fold) in ICso relative to that against wild-type virus
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