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ABSTRACT

Some individuals who are repeatedly exposed to HIV-1 through unprotected sexual
intercourse could be uninfected by HIV-1. Understanding factors that influence resistibility to
HIV-1 infection in highly exposed persistently seronegative (HEPS) individuals means a great
deal to the development of new preventive measures and vaccines applicable for HIV-1 infection.
CCRS, a chemokine receptor expressed on the surface of T cells and monocytes/macrophages
also functions as the principal co-receptor for macrophage (M)-tropic strains of HIV-1. A
number of genetic variations within promoter region and coding region of CCR5 gene that are
significantly associated with HIV-1 infection and disease progression have been identified. Role
in controlling infection and disease progression of CCR5 in HIV-1 infection in HEPS individuals

demands clearer understanding.
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To understand the genetic variations within the coding region and the promoter
region of CCRS5 gene that influence resistibility to HIV-1 infection in HEPS individuals, the
mutation on the CCR5 coding region: CCR5A32 and CCR5-m303, the nucleotide
polymorphisms on the CCR5 promoter region and the CCRS5 density expressed on the surface of
HIV-1 target cells: CD4+ lymphocytes and monocytes were determined. Twenty couples of
HEPS individuals and their HIV-1 seropositive spouses who were attended to the Sunpatong
Hospital and the Doisaket Hospital, Chiang Mai province during 2001 to 2002 and also 10
healthy HIV-1 seronegative individuals were enrolled into the study under the inclusion criteria.
Genomic DNA from all subjects were extracted and purified from blood samples. The
CCR5/A\32 mutation was determined by using PCR technique, while CCR5-m303 mutation was
determined by using Nested-PCR technique then followed by Hincll restriction endonuclease
digestion. The results showed the absent of CCR5A32 and CCR5-m303 mutations in all study
subjects. The nucleotide polymorphisms in the CCRS promoter region were determined by using
the nucleotide sequencing technique. The sequencing results of each HEPS individuals and their
HIV-1 seropositive spouses were determined. Eighteen of 19 HEPS individuals and all 16 HIV-
seropositive spouses were classified as CCR5P4 haplotype while 1 of 19 HEPS individuals was
the CCR5P2 haplotype. Moreover, CCR5-59029G, a point mutation associated with slow
progression to AIDS was found in linkage with CCR5P4 haplotype, while CCR5-59029A, an
accelerated allele of progression to AIDS was found in CCRS5P2 haplotype. The CCRS5
expression on the surface of CD4+ T lymphocytes and monocytes was observed by using direct
immunofluorescent technique and flow cytometry. The results showed the median of CCRS
density on the surface of CD4+ T lymphocytes and monocytes from HEPS and healthy HIV-1
seronegative individuals had been significantly lower than those found in HIV-1 seropositive
individuals (p<0.05). The increase in expression of CCRS5 on the cell surface from HIV-infected
persons may directly induce by HIV-1. In contrast to the protein density, the number of the
CD4+ lymphocytes expressed CCR5 protein from HIV-1 seropositive individuals had been
significantly lower than those found in HEPS and healthy HIV-1 seronegative individuals
(p<0.05), while the number of the monocytes expressed CCR5 protein from HEPS and HIV-1
seropositive individuals had been significantly higher than those found in healthy HIV-1

seronegative individuals (p<0.05).
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These results revealed that the mutation in CCR5 coding region and nucleotide
polymorphisms on the promoter region observed in this study were not affected with resistibility
of these HEPS individuals and were not likely associated with the level of CCRS expression on
the surface of the HIV-1 target cells. However, this study provided the primary information for
further study of genetic factors that are valuable in prediction the rate of disease progression,

resistibility or transmission of the virus from mother to child in the future.
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