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Background
¥ 33 million people are living with HIV (1)

¥ HIV-1 is genetically diverse and differences 
between subtypes have been documented (2-4) 

¥ Subtype C is the most prevalent globally and 
accounts for nearly 50% of all global infections (5)

¥ Antiretrovirals (ARVs), including protease 
inhibitors (PIs), were designed based on 
structural and functional information obtained 
from subtype B HIV-1 (6, 7) 

Objective:  
Investigate the phenotypic susceptibility and 
emergence of drug resistance mutations selected 
with the atazanavir (ATV), lopinavir (LPV) and 
nelÞnavir (NFV) in HIV-1 B, C and AG viral clones  
in vitro.

Selection studies on full length subtype speciÞc 
molecular clones are needed to assess the impact 
of genetic diversity in the context of ARV resistance 
and susceptibility



Methods

Virus was produced via transfection in 293T cells 
from HIV-1 B, C and AG full length molecular clones. 

Cord blood mononuclear cells (CBMCs) were plated  
in a 24 well plate at 4x106 cells/well. CBMCs were 
infected at half the maximal inhibitory concentration 
of PIs and resistance was induced in the virus 
cultures by increasing concentrations of PIs

Each week, culture supernatants were tested for 
viral replication based on RT activity and PI 
concentrations were adjusted accordingly. 

At weeks 0, 25 and 35 viruses replicating under PI 
pressure were genotyped and phenotyped to identify 
emerging mutational patterns in the protease gene. 
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Results
Differences were observed in the 
acquis i t ion of drug res is tance 
mutations after 25 weeks (A).

Viral subtypes varied in their ability to 
replicate under PIs pressure applied 
(data not shown). 

LPV concentration was increased 
more rapidly in subtype AG virus 
compared to B & C viruses. 

IC50 of all LPV and subtype B NFV 
selected viruses increased from week 
25 to 35 (B). 

NFV C & AG selected viruses lost a 
resistance mutation or did not 
acquire a new one, respectively (A); 
which may explain their  IC50 values 
(B). 

Fold resistance = IC50 (week 25 or 35) /IC50 (WT)

PI Week pNL4-3 pINDIE C pAG-97

NFV

0 WT WT WT

25 D30N M46I A71T V77I D30N L90L/M E35E/G M46L

35 D30N M46I A71T V77I D30N E35G I85V  M46L

LPV

0 WT WT WT

25 L10F I62I/V V82A L76V I47A I84V

35 L10F V82A L23I M46I/M L76V M46I I47A I84V

ATV
0 WT WT WT

35 M46I I50L N88S E35G WT

A.

PI Week pNL4-3 pINDIE C pAG-97

NFV

0 18.0 (± 1.73) 2.9 (± 1.36) 8.6 (± 1.5)

25 60 (± 2.17)
{3.3}

3961 (± 1.75)
{1365}

55 (± 1.27)
{6}

35
1139 (± 1.9)

{63}
2888 (± 1.46)

{995}
55 (± 1.3)
{6}

LPV

0 12  (± 1.44) 3.3 (± 1.8) 14.5 (± 2.5)

25
101 (± 1.66)

{8}
30 (± 1.54)

{9}
1003 (± 1.75)

{69}

35
196 (± 1.75)

{16}
156 (± 1.55)

{47}
1276 (± 2.3)

{88}

B.



Conclusion
¥ HIV-1 subtype specific clones analyzed, present with different resistance 

mutations and have different phenotypic susceptibility to the same PIs

¥ Genetic diversity among subtypes appears to have an impact on mutation 
acquisition and drug susceptibility

¥ Our Þndings suggest that subtype speciÞc therapeutics may be necessary 

Special thanks to Dr. Mark A. Wainberg, members of the 
McGill AIDS Centre and IAS 2009 organizing committee 
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