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Abstract

Background. Chemokine and chemokine-receptor polymorphisms have been 
associated with protection against HIV infection and delayed progression to AIDS, 
whereas polymorphisms in IFNλ4 (formerly IL28B) have been associated with human T-
lymphotropic virus 1 (HTLV-1)-associated myelopathy (HAM) development. 
Evolutionary selection against ancestral genes differs among human populations, 
resulting in varying risks of acquiring and developing viral diseases. Methods. DNA 
samples from 434 patients infected with HIV-1 and/or co-infected with HTLV-1/-2, and 
samples from 74 HIV and HTLV non-infected individuals from São Paulo, Brazil, were 
divided into five groups: HIV-naïve, n=160; HIV-ART, n=180; HIV/HTLV-1, n=53; 
HIV/HTLV-2, n=41; and control, n=74. These samples were analyzed for CCR5-∆32 
deletion, CCR2-64I, SDF1-3'A, and IFNλ4 rs12979860 and rs8099917 single nucleotide 
polymorphisms using PCR and PCR-RFLP techniques. These polymorphisms' 
genotype and allele frequencies were calculated and compared among groups using 
logistic regression analysis. Results. All polymorphism profiles described in the 
literature were detected in this study. The wild-type genotype predominated in all 
genes analyzed except for IFNλ4 rs12979860. Statistical differences in allele 
frequencies among groups were detected in the CCR5 and CCR2 genes, with a high 
frequency of ∆32 in HIV-naïve vs. HIV-ART (OR 2.45, P=0.037) and a minus mutant allele 
A (CCR2-64I) in HIV-naïve vs. HIV/HTLV-1 (OR 1.90, P=0.048), HIV-ART vs. HIV/HTLV-1 
(OR 2.62, P=0.003), and HIV/ART vs. HIV/HTLV-2 (OR 2.42, P=0.016). Conclusions. The 
polymorphism profiles detected in the study groups corroborate the profiles 
described in racial admixed populations. High CCR2-64I mutant allele frequencies were 
detected in HIV/HTLV-1/-2 co-infected individuals, and CCR5-∆32 showed predictive 
value for ART initiation.

Key word: HIV-1, HTLV-1/2, chemokine, chemokines receptors, IFNλ4, polymorphisms.

Introduction

 Studies have highlighted the importance of individual 
genetic backgrounds in disease outcomes by reporting the 
influence of genetic markers on the host immune response 
against viral infections, such as human immunodeficiency 
virus 1 (HIV-1), hepatitis C virus (HCV), and human T-
lymphotropic virus 1 (HTLV-1). Evolutionary selection against 
ancestral genes varies across human populations(1-2), 
resulting in a varied risk of acquiring and developing such viral 
diseases(3-9). 

 Chemokine and chemokine-receptor polymorphisms 
have been associated with protection against HIV infection 
and progression to AIDS (CCR5-∆32, CCR2-64I, SDF1-3'A), but 
their frequencies vary by regions/populations(10-12). 

 A homozygous mutation in the HIV-1 CCR5 co-

receptor (deletion of 32 nucleotides in CCR5 gene; CCR5-∆32 
polymorphism) blocks the entry of HIV-1 R5 strains into cells, 
whereas heterozygosity delays this infection(4,5). 

 A single nucleotide polymorphism (SNP) in the CCR2 
HIV-1 co-receptor gene (CCR2-64I; nucleotide transition G>A at 
codon 64, encoding isoleucine (ATC) instead of valine (GTC)) 
has been associated with protection against HIV and other 
inflammatory disease progressions(13,14). This is due to its 
ability to dimerize with CXCR4 and/or CCR5, reducing CXCR4 
and CCR5 levels in peripheral blood mononuclear cells (PBMC) 
and delaying the progression to seroconversion in HIV-
infected donors carrying this mutation(15).

 Similarly, high concentrations of the chemokine SDF1 
block or delay HIV entry by binding to the HIV co-receptors 
CCR5 and CXCR4. The G>A nucleotide change in the SDF1 gene 
(SDF1-3'A polymorphism) has been associated with high 
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Isolates SXT CH CPX AM AU GN SP PEF S

S. dysenteriae 0 10 28 12 13 13 25 24 20

E. coli 0 11 27 13 0 22 24 21 21

S. typhi 10 12 25 10 11 18 21 20 23

P. aeruginosa 13 23 29 14 20 20 25 21 23

Zone of Inhibition of Antibiotics in mm

Isolates SXT E CPX AM APX PEF S R GN

S. epidermidis 22 17 24 12 20 0 15 17 21

S. aureus 11 10 25 20 22 18 23 20 16

B. subtilis 17 15 26 0 17 19 20 18 26

B. coagulans 15 17 24 13 21 15 19 19 23

B. psychrophilus 18 15 25 23 22 14 21 15 22

E. faecium 15 0 26 0 16 23 20 21 22

S. pyogene 15 21 24 13 20 17 19 20 21

Zone of Inhibition of Antibiotics in mm

Supplementary Table 1
Antibiotic Susceptibility Pattern of Gram-Negative Bacterial Isolates

SXT= Septrin, CH= Chloramphenicol, CPX= Ciprofloxacin, AM= Amoxicillin, AU= Augmentin, GN= Gentamicin, 
SP= Sparfloxacin, PEF= Pefloxacin, S= Streptomycin. All antibiotics = 5mg/ml.

Supplementary Table 2
Antibiotic Susceptibility Pattern of Gram-Positive Bacterial Isolates

SXT= Septrin, E= Erythromycin, CPX= Ciprofloxacin, AM= Amoxicillin, APX= Ampiclox, PEF= Pefloxacin, S= 
Streptomycin, R= Rocephin, GN= Gentamicin. All antibiotics = 5mg/ml.
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