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Background:

In a phase II open label clinical trial, forty HIV infected subjects were infused with their 
own CD4 T cells previously transduced ex-vivo with VRX496, a lentiviral vector encoding 
for a 937 nt antisense against the env gene. VRX496 molecular pressures on the 
diversity and the replicative fitness of the HIV-1 quasispecies pre- and post-infusions 
were investigated.

Methods:

Plasma samples were collected at different time points during the course of the study. 
Samples from nine subjects were randomly included in this study. HIV-1 env sequences 
were amplified by RT-PCR, cloned into expression vectors, sequenced for phylogenetic 
studies and viral replicative fitness analyzed.

Conclusions:

This is the first in vivo demonstration of anti-HIV antisense activity in cells delivered 
by a lentiviral vector. Antisense pressures resulted in env deleted mutants, massive 
quasispecies reductions and impaired viral replicative fitness. The parameters studied 
indicate that VRX496 exerts high pressures on wt-HIV, which were not reflected by 
the conventional read out methods to monitor HIV infection.
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Reduced Replicative Fitness After VRX496 Treatment

Screen
0.1

HXB2-env 
VxS2-110.seq

VxS1-global 
VxS2-112.seq

VxS2-25.seq
VxS2-71.seq

VxS2-87.seq
VxS2-59.seq
VxS2-51.seq

VxS2-73.seq
VxS2-47.seq
VxS2-55.seq

VxS2-79.seq
VxS2-10.seq

VxS2-15.seq
VxS2-1.seq

VxS2-6.seq
VxS2-102.seq

VxS2-64.seq
VxS2-96.seq

VxS2-52.seq
VxS2-20.seq

VxS2-69.seq
VxS2-91.seq

VxS2-60.seq
VxS2-62.seq

VxS2-13.seq
VxS2-57.seq

VxS2-45.seq
VxS2-84.seq

VxS2-14.seq
VxS2-23.seq

VxS2-43.seq
VxS2-30.seq

VxS2-37.seq
VxS2-40.seq

VxS2-3.seq
VxS2-93.seq

VxS2-44.seq
VxS2-26.seq
VxS2-104.seq

VxS2-83.seq
VxS2-94.seq

VxS2-32.seq
VxS2-77.seq
VxS2-24.seq

VxS2-56.seq
VxS2-72.seq

VxS2-98.seq
VxS2-34.seq
VxS2-29.seq
VxS2-46.seq

VxS2-88.seq
VxS2-28.seq
VxS2-97.seq
VxS2-35.seq
VxS2-42.seq
VxS2-2.seq
VxS2-66.seq

VxS2-5.seq
VxS2-108.seq

VxS2-58.seq
VxS2-41.seq
VxS2-86.seq

VxS2-18.seq
VxS2-61.seq
VxS2-16.seq
VxS2-39.seq

VxS2-70.seq
VxS2-103.seq

VxS2-33.seq
VxS2-90.seq
VxS2-49.seq
VxS2-65.seq

VxS2-89.seq
VxS2-74.seq
VxS2-7.seq
VxS2-80.seq
VxS2-95.seq
VxS2-38.seq
VxS2-36.seq

VxS2-99.seq
VxS2-21.seq
VxS2-106.seq

VxS2-109.seq
VxS2-107.seq
VxS2-113.seq

VxS2-67.seq
VxS2-100.seq

VxS2-76.seq
VxS2-82.seq

VxS2-68.seq
VxS2-27.seq
VxS2-92.seq
VxS2-50.seq
VxS2-85.seq
VxS2-81.seq
VxS2-48.seq
VxS2-101.seq
VxS2-105.seq

Month 2

0.1

HXB2-env 
VxS3-141.seq

VxS3-78.seq
VxS3-103.seq

VxS3-136.seq
VxS3-61.seq

VxS3-5.seq
VxS3-124.seq
VxS3-126.seq

VxS3-109.seq
VxS3-98.seq

VxS3-49.seq
VxS3-53.seq
VxS3-125.seq

VxS3-118.seq
VxS3-71.seq

VxS3-140.seq
VxS1-global 

VxS3-1.seq
VxS3-97.seq

VxS3-6.seq
VxS3-41.seq

VxS3-122.seq
VxS3-69.seq

VxS3-123.seq
VxS3-95.seq

VxS3-60.seq
VxS3-137.seq

VxS3-70.seq
VxS3-82.seq

VxS3-142.seq
VxS3-129.seq

VxS3-92.seq
VxS3-121.seq

VxS3-100.seq
VxS3-3.seq
VxS3-19.seq

VxS3-135.seq
VxS3-30.seq

VxS3-101.seq
VxS3-8.seq

VxS3-32.seq
VxS3-106.seq

VxS3-134.seq
VxS3-47.seq
VxS3-29.seq
VxS3-68.seq
VxS3-139.seq

VxS3-58.seq
VxS3-67.seq

VxS3-138.seq
VxS3-48.seq
VxS3-111.seq
VxS3-33.seq
VxS3-130.seq

VxS3-25.seq
VxS3-40.seq
VxS3-4.seq
VxS3-89.seq

VxS3-83.seq
VxS3-107.seq

VxS3-112.seq
VxS3-18.seq
VxS3-127.seq

VxS3-120.seq
VxS3-26.seq
VxS3-88.seq
VxS3-54.seq
VxS3-66.seq
VxS3-15.seq
VxS3-119.seq

VxS3-114.seq
VxS3-115.seq
VxS3-117.seq
VxS3-44.seq

VxS3-72.seq
VxS3-45.seq
VxS3-132.seq

VxS3-52.seq
VxS3-133.seq

VxS3-21.seq
VxS3-59.seq
VxS3-16.seq
VxS3-55.seq
VxS3-77.seq
VxS3-11.seq

VxS3-12.seq
VxS3-116.seq
VxS3-91.seq
VxS3-113.seq
VxS3-90.seq

Month 3
0.1
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VxS4-34.seq
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VxS4-71.seq
VxS4-85.seq

VxS4-104.seq
VxS4-22.seq

VxS4-105.seq
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VxS4-35.seq
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VxS4-93.seq
VxS4-98.seq

VxS4-62.seq
VxS4-66.seq

VxS4-47.seq
VxS4-115.seq

VxS4-52.seq
VxS4-25.seq

VxS4-80.seq
VxS4-43.seq
VxS4-84.seq
VxS4-72.seq

VxS4-118.seq
VxS4-10.seq

VxS4-30.seq
VxS4-117.seq

VxS4-48.seq
VxS4-109.seq
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Month 6

Broad Variations in Quasispecies Diversity in Few Months

deletion

AS

M1 n=1/7

M3 n=13/14

M5 n=9/16

#20

V1/V2                     C2                V3          C3      V4   C4       V5

V1/V2                     C2                V3          C3      V4   C4       V5
V1/V2                     C2                V3          C3      V4   C4       V5

V1/V2                     C2                V3          C3      V4   C4       V5

V1/V2                     C2                V3          C3      V4   C4       V5

#1     M3  n=10/20 V1/V2                     C2                V3          C3      V4   C4       V5

V1/V2                     C2                V3          C3      V4   C4       V5
No deletions in AS-region 
were detected before-

 

treatment

M –

 

month post-treatment

n –

 

number of colonies with deletion/total number of sequenced colonies 

#3 V1/V2                     C2                V3          C3      V4   C4       V5

V1/V2                     C2                V3          C3      V4   C4       V5

M 1  n=7/14

M 2  n=2/7

Other Results (not shown)

Found wt-HIV heterogeneity decreased after VRX496 therapy for all analyzed patients
Found different and unusual nucleotide changes in area targeted by antisense (G to A) versus  
untargeted areas (A to G) in 4/5 patients
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Point 
∆ Env (Based 

on PCR) 
HIV Replicative 

Fitness 
Tropism 

(coreceptor 
usage) 

     
09-02 DXM Screen - 1.0 R5 
009-002-D Month 2  - .90 R5 
(4) Month 3  + .23 R5/X4 
 Month 6 - .40 R5/X4 
     
001-001- JFJ Pre-dose  - 1.0 R5 
(4) 6 months - .36 R5 
 1 Year - .35 R5 
 3 Years - .45 R5 
     
04-05 WDB Pre-dose  - 1.0 R5 
004-005-W Month 1 + .10 R5 
(4) Month 6 + .10 R5/X4 
 Year 1  - .35 R5/X4 
     
     
100-001-B Pre-dose  - 1.0 R5 
(3) Week 22 + .10 R5 
 Week 32 + .20 R5 
 

Co-Receptor Usages and Drug Susceptibilities are not affectedMapping of the Envelope Deletions after VRX496 Treatment
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Long Term Persistence of VRX496 Modified Cells
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Overall CD4 counts are increasing
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HXB2-env 
VxS1-25.seq

VxS1-98.seq
VxS1-93.seq

VxS1-76.seq
VxS1-41.seq

VxS1-111.seq
VxS1-19.seq
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VxS1-67.seq
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VxS1-55.seq
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VxS1-66.seq

VxS1-92.seq
VxS1-22.seq
VxS1-49.seq
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VxS1-91.seq
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VxS1-35.seq

VxS1-20.seq
VxS1-8.seq
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VxS1-81.seq
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Genetic Bottleneck
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