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Hypothesis — wide jations in 3 ethnic groups - - — -
Common variations in the human genome may be responsible for host suppression of HIV-1 Z
replication. An adequately powered whole genome association study (WGAS) will be able to = 10 :
identify common DNA polymorphisms that contribute to natural viral suppression. = q L +
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Background ] & _] ;1‘ o
= HIV-1 controllers have been characterized as individuals that are able to spontaneously " 9 4 ‘7
control virus replication to levels below 2000 copies/ml in the absence of antiretroviral - S
therapy. We conducted a genome-wide association study of these individuals to test the £ R (R EEEEEE 1er ! L ____ L — L
hypothesis that host genetic factors may be associated with durable suppression of virus Wl Yers ? | Flgu re 4. Genetic variability of 3 ethnic populations along 2 eigenvectors, in
replication. . . L . - N N N ) s "
Methods Figure 1. Stages of HIV-1 infection in chronic relation to samples from the Human Genome Diversity Project.
= A multi-ethnic cohort of 464 HIV+ controllers and 747 HIV+ chronic progressors was progressors and HIV controllers.
genotyped using the lllumina 650Y platform. Genome-wide imputation up to 3 million SNPs .
was performed using HapMap (CEU, YRI, CHB and JPT samples from Build 35). Chromosome Conclusions
Univartate Multivariae N .
Results R T P ki o i A Figure 2. SNP associations to HIV controller phenotype across the genome for the = We have conducted the first genome-wide association study of a multi-ethnic cohort of
= 62 SNPs were genome-wide significant (p < 5x10%) in Whites, 6 in Blacks, and 0 in ol i S 4 Lis White, Black, and Hispanic populations. HIV controllers and identified novel independent SNPs associated with natural control
Hispanics. n2395029  HLA-B'STOI 1010 546  29%10° 185 of HIV infection.
= Two SNPs previously associated with low HIV viral load set point in Caucasians were L :
replicated: rs9264942 in 5' region of HLA-C (p =2.4x 105) and rs2395029, a proxy for 9264942 Sto HLACC 25x107 307 69«10 250 YT = SNP proxies for HLA-B*5701 and HLA-C are significantly associated with host HIV
HLA-B*5701 (p = 10-19). class 1 reglon control in Whites. At least one more independent association exists in the MHC.
= Logistic regression identified one novel independent SNP in Whites: rs720465 (p = 8.8 n7045  FwTCR19 BEXI0T 227 33000 |59 = Two independent association signals were identified in African Americans near HLA-B
x109). = = B 1 + Whites and HLA-C, but additional studies are needed to determine the real causal variants.
. .)d dent SNPs in African Americans: 1S2523608 (h26.3x 104%) and 12853948 Table 1. 3 SNPs independently associated with e Blicks
- ("!‘Z 'anel'zfg'; en s In Alrican Americans: rs: (p=6. ) and rs HIV control in Whites. Hispanics o = Conditional meta-analysis identified four independent signals across ethnic groups in
p=4. - i the MHC, one of which was a proxy for HLA-B*5701, and another lies in the 5’ region
= Meta-analysis across populations identified 44 significant SNPs in the MHC of which five - of HLA-C.
are independent. Unevariate Multivariate g ] Limitations
Conclusion - - — - SNP  Locus/Proxy pwalie OR  palue OR =t H
= We have the first i tudy of a multi-ethy ohort of HI - i £ % = It remains difficult to identify the causal variant(s) of HIV control due to complex
Mgmf@mwwd have identified novel independent SNPs associated with natural control of 153608 HLAB  63x107 268 59x107 238 %, ] hnkage patterns within the MHC HLA typlng is needed to understand lhe relatlonsh\p
Meta-analysis across three ethnic groups underscores the dominant role of 94 G i o i 5 a g2 INTSY e+ Ht 1
BT 04 | ' x10* =10 c
B 0d)) sachpib: 650Y HumanHap Beadchip platform) rIB5IME 5 o HLA-C £%10 07 6310 il £ associations in Hispanics.
= HIV-1 controllers (HIV+ individuals with 3 viral load measurements less than 2000 copies Table 2. 2 SNPs independently associated with A B -‘g References
per ml in one year) were identified through the International HIV Controllers Study. HIV control in African Americans. 0 §
= Non-controllers were obtained from the AIDS Clinical Trials Group (ACTG) group 5095. LE & [1] Walker, B. D. Elite control of HIV Infection: implications for vaccines and treatment. Top. HIV. Med.
Quality Control SNP Lacui { Présy Univariate  Multivariate 15, 134-136 (2007).
= Individual samples must have high genotyping rate (> 95%) and share similar genetic p-value p-value [2] Fellay, J., et al., A whole-genome association study of major determinants for host control of HIV-1.
background as others of same population (within 6 standard deviations along top 10 52596473 7' to HCPS 23x%10" 7.0x10" " Science. 317(5840): p. 944-7 (2007)
eigenvectors). [3] The International HapMap Consortium, A haplotype map of the human genome. Nature. 437(7063):
SNPs must have high genotyping rate (> 95%), minor allele frequency > 1%, similar call w2l e 20810 Ly P- 1269-520 (200)
L] 'S Must Vi Il 1l , minor requ , Similar : -
rates between casegs agrlm cgmm?s‘ low haplotype based m\ssmgness},j and be in Hardy- 52395029 HLA-B*5701 40%10" 3.1%10" 5 3 — [4] Borrow, P., Lewicki, H., Hahn, B. H., Shaw, G. M. & Oldstone, M. B. Virus-specific CD8+ cytotoxic T-
Weinberg equilibrium : : 0800 " a0 lymphocyte activity associated with control of viremia in primary human immunodeficiency virus type
. rs3915971 5' ta HLA-C 96%10" 46x107 Chromosome 6 poslion (i) 1 infection. J. Virol. 68, 6103-6110 (1994).
Genome-wide analyses (performed using PLINK and EIGENSTRAT for each ethnic group) - 5] Deeks, S. G. & Walker, B. D. Human ’ of durable
= Logistic regression with 10 principal components as covariates was used for association Table 3. 4 Independent SNPs identified in Figure 3. Enrichment of SNP associations in the major histocompatibility complex virus control in the absence of antiretroviral therapy. \mmun“y 27, 406-416 (2007).
testing. £ i : ; i i
9 o ) ) ) meta-analysis across populations. (MHC) region. Independently associated SNPs are listed with p-values. 6] de Bakker. et al. Practical aspects of imputation-driven meta-analysis of genome-wide association
= Conditional LOIEISIIC regression was used to assess independence of genome-wide studies. Hum Mol Genet. Oct 15;17(R2):R122-8 (2008)

= A meta-analysis is performed to identify common associations across ethnic groups.
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