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ABSTRACT

Single nucleotide polymorphisms (SNPs), which are substitutions of one

nucleotide for another in a DNA sequence, are frequently used in several kinds of 

genetic analysis including disease association. SNPs in promoter, coding and 3'

untranslated regions, which are gene regulatory regions, may influence protein 

production. Many previous studies have reported the relationship of the level of   

TNF-a, IFN-g, IL-4, IL-10, RANTES, SDF-1, CCR5 and CCR2 with varying rates of 

olymorphisms and Their 
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HIV-1 disease progression. The association of SNPs that affect the level of these 

cytokine, chemokine and chemokine receptor genes with the rate HIV-1 disease 

progression is expected. While the influence of SNPs at position -308 of TNFa gene, 

+874 of IFNgN gene, -589 of IL4 gene, -1082, -819, -592 of IL10 gene, 59029 of CCR5 

promoter, 190 of CCR2 gene, 28 of RANTES gene and 801 of SDF1 gene on HIV-1 

disease progression was mostly studied in individuals infected with subtype B, they 

were rarely studied in persons infected with other HIV-1 subtypes. We evaluated the

effect of these SNPs on HIV-1 disease progression in northern Thais where

CRF01_AE dominates. These SNPs were defined in 259 subjects with HIV-1

infection due to heterosexual behavior. While SNPs of TNFa, IFNgN ,gg IL4, CCR5 and 

CCR2 genes were genotyped by PCR-SSP, that of IL10 gene was genotyped by yy

multiplex PCR-SSP. SNPs of RANTES and SDF1 gene were genotyped by 

sequencing and tetra-primer PCR-SSP, respectively. Kaplan-Meier survival curves

and Cox proportional hazards models were used to demonstrate the effect of these

SNPs on HIV-1 disease progression. The baseline viral replication at enrollment 

provided additional information to support interpretation of these effects. Associations

of all cytokine SNPs with HIV-1 disease progression were demonstrated, except that 

of TNFa SNP The highly tendency of the ATA haplotype of IL10 SNPs to delayed 

HIV-1 disease progression was shown by a marginally statistically significant better 

survival and lower risk of progression to death together with a tendency for lower 

baseline viral replication in subjects with the ATA haplotype of IL10 SNPs than those

without this haplotype (P = 0.052, P = 0.054 and P = 0.062, respectively). Also, the 

IL-10 mRNA expression study showing that LPS stimulated PBMCs from LTNP 

tended to expressed lower  IL-10 mRNA than those from NP (P = 0.165) implies a 
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strong tendency of the ATA haplotype to delay HIV-1 disease progression possible 

via low IL-10 mRNA production. A weak tendency of IL4-589T allele to delay HIV-1 

disease progression was shown by the non-significant trend toward lower risk of 

progression to death and the lower baseline viral replication in subjects with the TT

genotype than those without this genotype (P(( = 0.120 and P = 0.164, respectively). A 

weak tendency of IFNgN +874gg T allele to delay HIV-1 disease progression was also

demonstrated by a non-significant trend toward lower risk of progression to death in 

subjects with the IFNgN +874gg TT or TA genotype than those without this genotype (P =

0.133). No relationship of chemokine and chemokine receptor SNPs with HIV-1

disease progression were observed. Therefore, our study demonstrated that the ATA 

haplotype of IL10 SNPs has the strongest tendency to delay HIV-1 disease

progression followed by non-statistically significant trends with IL4-589T and 

IFNgN +874Tgg alleles, respectively. 

The identification of an association between the ATA haplotype of IL10 SNPs 

and non-significant trends of IL4-589T and IFNgNgN +874gg T alleles with delayed HIV-1 

disease progression encourages more studies in other HIV-1 cohorts differing in HIV-

1 subtypes, study design, ethnic groups, population characteristics, allele and 

haplotype frequencies to test the validity of these haplotype and alleles on HIV 1

disease progression. More genetic studies may provide more precise markers of HIV-

1 disease progression which will offer a new opportunity to improve the effectiveness

of therapeutic strategies. 
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SNPs  

 1 SNPs -

308 aF ,aa +874 IFNgN ,gg -589 IL4, -1082, -819 , -592  IL10, 59029  

CCR5, 190 CCR2, -28 RANTES 801 SDF1 

B

SNPs  1

CRF01_AE 259

SNPs TNFaF ,aa

IFNgN ,gg IL4, CCR5 CCR2 PCR-SSP SNPs

IL10 multiplex PCR-SSP SNPs RANTES

SDF1FF sequencing  tetra-primer PCR-SSP Kaplan-

Meier survival curves Cox proportional hazard models SNPs 
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SNPs  1 
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