Genetics, Epigenetics and Expression of CCL5 Gene That Encodes RANTES, a

e () Chemokine with Potent Anti-HIV-1 Properties s o

MR Clg: 21 Wei Song™, Lin Zhout, Chengbin Wang¥*, Yufeng Lit, Craig M Wilsont, Richard A. Kaslow*T and Jianming Tangt
Departments of *Epidemiology, T Medicine and *Pediatrics, University of Alabama at Birmingham, Birmingham, AL 35294, USA

Subjects and Methods

Background. The CC-motif chemokine ligand 5 (CCLS5, also known as RANTES) is a O HIV-1 seropositives and seronegatives adolescents were selected from the Reaching 0 Sequencing and PCR-SSP confirmed the common CCL5 SNPs and their haplotypes in

potent HIV-1 ar}tagoln[st that competes for binding to (;CRS: Use of modified for Excellence in Adolescent Care and Health (REACH) cohort. the study population. In addition, several novel SNPs were detected in the intron 1

RANTES_ asa mlcrob|<:|d_e has been testet?l successfully in pr.lmate-models. Q For each subject, serum RANTES concentration was quantified at two separate visits region, with minor allele frequencies (MAF) ranging from 0.021 to 0.083 (Figure 1).

ggﬂgctlvs. Our V_vor'_lh?/lrr;ed to chér_acterlée genetic and elzjlglenetlc correlates of using sandwich ELISA (R & D Systems). Q CpG sites within the CCL5 promoter were partially methylated (median methylated
production in o serop05|t|v? an seronegétlve ado escents. . 0 Single Nucleotide polymorphisms in CCL5 promoter, intron 1 and 3’ untranslated cytokine <50%), especially in DNA derived from CD4+ PBMCs (Figure 2).

Meths:ds. Informative single nucleotide polymorphisms in CCL5 promoter, intron 1 region were defined by direct sequencing of PCR amplicons or by PCR with sequence- QO Serum RANTES concentrations clearly differed between HIV-1- infected and -

and 3" untranslated region were resolved by DNA sequencing and related " specific primers (SSP) (Wang et al., 2004). uninfected subjects (P<0.001 by Mann-Whitney U tests) (Figure 3). In addition, there

techniques. Cytosine (CpG) methylation within promoter sequences was quantified is a strong correlation between serum RANTES at the two visits (Spearman correlation

0 Linkage disequilibria (LD) between individual SNPs were determined and visualized

usin rosequencing, while serum (and occasionally plasma) RANTES
9 by q 9 ( v P ) using the Haploview version 3.2.

N N . X coefficients = 0.56-0.68, P <0.0001 for both), regardless of HIV-1 infection (e.g.,
concentrations were measured using antibody array and enzyme-linked

Figure 4).

immunosorbent assay. Standard statistical procedures suitable for analyses of 0 CD4+ and CD4- peripheral blood mononuclear cells (PBMCs) were sorted by magnetic . . ) .
categorical and continuous variables were applied to test for associations and beads coated with anti-CD4 monoclonal antibodies (Dynal). O Serum RANTES levels did not show any strong_ qorrelatlon with HIV-1 viral load or
correlations. ) ) o ) CD4+ T-cell counts (Spearman correlation coefficients <0.20, p 20.18) (data not
Q Methylation of CpG sites within the CCL5 promoter region was measured by shown).

Results. Major CCL5 haplotypes reported in earlier studies were readily detected in pyrosequencing of PCR amplicons derived from bisulfite-treated genomic DNA. . . . . .
the study population consisting of 227 HIV-1 seropositives and 184 HIV-1 ) i o _ e Q Effective anti-retroviral therapy did not restore serum RANTES to the levels seen in

K } : - Q Correlation and genetic associations analyses were done using standard statistical HIV-1 seronegative subjects (Figure 3)
seronegatives. Serum RANTES concentrations were usually two magnitude higher packages in SAS (SAS Institute, Cary, NC) 9 ) 9 .
than other C-C and C-X-C chemokines, including macrophage inflammatory proteins ! ! : Q Neither genetic nor epigenetic variations could account for differential serum RANTES
(MIP-1a and MIP-1p) that are encoded by multiple genes. HIV-1 infection further expression in this study population (data not shown).

raised serum RANTES concentrations (p <0.001). Following statistical adjustment
for age, gender and ethnicity, serum RANTES concentration showed a weak
correlation with HIV-1 viral load and CD4* T-cell counts in HIV-1 seropositive
subjects (Spearman correlation coefficients <0.20, p=0.18 in all tests). However,
neither CCL5 genotypes nor promoter hypomethylation could account for clear
inter-individual variability in serum RANTES concentrations.

Conclusion. Predominance of RANTES against other chemokines in serum samples
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Q Partially consistent with some of the earlier findings (e.g., Montano et al., 2006),

RANTES expression is up-regulated after HIV-1 infection.

Q Stable inter-individual differences in systemic (circulating) RANTES levels may imply
genetic mechanisms, although the SNPs in promoter, intron 1 and 3’ UTR regions have
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may reflect its |mmunologl|cal importance. Mechanlsms underlying variability in Il ORF failed to shown any association. Further analyses of additional SNPs may prove
systemic RANTES production remained elusive. T T B UTR informative.
- - ‘ _ Q Unlike other C-C motif chemokines (see Poster #443 at this conference), RANTES is
Od CthI’] dominantly detected in serum and plasma samples. Its contribution to HIV-1 infection
. R ~ L _ I ' and pathogenesis may further depend on posttranslational processing. In particular,
Dt,é,spﬁ; r}l‘ali/{rflelrﬂf;?n?g ggthSc(etllr]se(g:?/Z?; :.'tl\gl.l, ic;r;é:;ptor), RANTES Inhibits M ' 2kl bp ' cleavage of the N-te.zrminus residues by CD26 can alter the bioactivity of RANTES
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