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Viral set point

Genes

SNP position Gene number Gene descriptive -

p<0.01
rs17590975 Intron 54557 SGTB small glutamine-rich tetratricopeptide repeat (TPR)-containing, beta 6.68E-05
rs13222019 Intron 155435 RNA binding motif protein 33 9.13E-05
rs7149265 Intron 10243 GPHN gephyrin 0.0001094
rs7120118 Intron 8567 nuclear receptor subfamily 1, group H, member 3 0.0001761
rs10074627 Intron 54557 C5orf44 or MADD  MAP-kinase activating death domain    0.0004553
rs40105 Intron 54557 NLN neurolysin or SGTB 0.0006887
rs1871022 non-genic 25945 PVRL3  poliovirus receptor-related 3? 0.0007774
rs12458149 Intron 55250 ELP2 elongation protein 2 homolog 0.0008650
rs4345727 Intron 1756 DMD dystrophin 0.0009046
rs10883663 Intron 6468 RP11-529I10.4 deleted in a mouse model of primary ciliary dyskinesia or FBXW4? 0.0009542
rs9461917 Non-genic 221496 LEM domain containing 2? 0.0009701

There has been considerable effort to identify the genetic and genomic 
determinants of susceptibility to HIV-1 infection, control of viral replication, and 
disease progression.

Here our focus is on determining the contribution of variable gene expression to 
viral control, which could result from either host genetic polymorphism, or from 
other determinants.

AIMS:
To describe the expression program in CD4 T cells associated with 
HIV-1 infection.

To identify genes that are differentially expressed in individuals that 
present effective control of viral replication.

To investigate the association of cis-acting SNPs with differential 
expression during HIV-1 infection.

INTRODUCTION 

Participants: 164 HIV infected individuals from the SHCS with a known date of 
seroconversion contributing 214 samples and 3 healthy blood donnors:

127 samples at the time of stability of the viral load

87 samples under antiretroviral therapy (ART)

3 samples from healthy donnors

Cell isolation: CD4 T cells were positively selected from frozen peripheral blood 
mononuclear cells using magnetically labeled CD4 microbeads and subsequent column 
purification.

RNA extraction and quality control: Total RNA was extracted from purified CD4 T cells 
using mirVana miRNA isolation kit (Ambion). RNA quality was determined by Agilent RNA 
6000 pico kit (Agilent).

Whole-genome gene expression analysis: Expression levels of more than 48,000 
mRNA transcripts were assessed by the Human-6 v3 Expression BeadChips (Illumina).

Genome-wide genotyping: Genome-wide SNP data was generated from genomic DNA 
using the HumanHap550 Genotyping BeadChip (Illumina) with 555,352 SNPs.

Data analysis: We applied a linear mixed-model analysis to the data, and controlled for 
variation caused by gender, age, CD4 T-cell viability, location of sample collection, and 
laboratory batch effects. Effect of chip batch was modeled as a random effect; all others 
were fixed or continuous. To test for association of genotype and expression, we again 
used a linear-mixed model approach as above. We considered only SNPs in or near (+/- 
50Kb)  the genes identified as significantly associated with viral load. 

METHODS

RESULTS RESULTS
Figure 1: Transcriptome analysis in CD4 T cells from 127 HIV-infected 
individuals: 259 genes are differentially expressed (at adjusted p<0.01)

Figure 2: Analysis of the 259 genes that are differentially expressed

A characteristic transcriptional profile associates with the viral setpoint.

Under conditions of high viral load, there is a distinct upregulation of the 
interferon pathways. Thus, this antiviral response appears ineffective to 
control viral replication.

Analysis of the transcriptome after effective treatment suggests that viral 
replication drives the transcriptional profile, and not the contrary.

A number of SNPs may act in cis to modulate expression in differentially 
expressed genes, however none of them reach study-wide significance.

Among genes specifically associated with HIV pathogenesis, there is 
upregulation of the intrinsic defense machinery (TRIM5a, TRIM22, 
APOBEC3G/F/H, BST2-tetherin, PML) that remains ineffective.

CONCLUSIONS

Figure 4: Transcriptome analysis in CD4 T cells from 37 HIV infected 
individuals before and after viral suppression with ART, 14 “elite” controllers 
and 3 healthy donors

Table 1: Top hit SNPs associated with expression levels in genes differentially 
expressed in CD4 T cells during HIV-1 infection
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Figure 3: Expression profile of the interferon signaling pathway
RESULTS

Figure 5: Analysis of expression profile of 140 genes associated with HIV life 
cycle and pathogenesis.
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Red: before viral 
supression with ART
Green: after viral 
supression with ART
Blue: “elite” controllers 
Black: healthy donors

Selection of 140 candidate genes 

A) Functional protein association network (String®)

B) Pathway enrichment for 204 genes that can be attributed to a pathway (Ingenuity®)

Red: upregulated 
genes
Green: downregulated 
genes
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