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Summ in a IA 

 Summary 

Inn about half of Human Immunodeficiency Virus type I (HIV-1) subtype B infected 

individualss progression to AIDS is preceded by the emergence of syncytium-inducing (SI), 

CXCR4-usingg (X4) variants, while others progress to AIDS in the presence of only non 

syncytium-inducingg (NSI), CCR5-using (R5) variants. Early in infection, generally only 

macrophage-tropicc R5 variants are detected, indicating an important role for macrophage-

tropicc CCR5-using variants in HIV-1 transmission. However, rare cases of transmission of X4 

variantss have also been reported. In two such cases the transmitted macrophage-tropic SI 

variantss were shown to lack any capability to use CCR5 as a coreceptor for cellular entry 

(chapterr 3), indicating that some X4 variants are capable to replicate in macrophages and 

suggestingg that macrophage-tropism is more relevant than CCR5-usage for HIV-1 

transmission. . 

Thee development of X4 HIV-1 variants is associated with a rapid progression to AIDS. 

Individualss who do not develop X4 variants, show a wide variation in the rate of disease 

progression.. The basis for this variable disease progression in individuals with only R5 virus 

variantss is not yet fully understood. In chapter 4 we show that during disease progression in 

thee presence of only R5 variants, HIV-1 variants emerge with a decreased sensitivity to 

inhibitionn by RANTES, a natural ligand of CCR5 that inhibits cellular entry of R5 variants. 

R55 HIV-1 sensitivity to RANTES correlates with sensitivity to the R5 small-molecule 

inhibitorr AD101 (chapter 5). HIV-1 small-molecule entry inhibitors are a new class of drugs 

thatt target the binding and subsequent entry of HIV-1 into the target cell. 

Inn chapter 6 we examined the phylogenetic evolution of gpl20 in sequential R5 HIV-1 

variantss from individuals who did not develop X4 variants and were classified as either long 

termm survivor or as progressor. We detected a rapid accumulation of mutations in individuals 

whoo show rapid disease progression and a positive selection on the variable regions of gpl20 

inn R5 variants isolated from individuals heterozygous for the CCR5-A32 genotype. 

Researchh on individuals who remain persistently seronegative despite high-risk exposure to 

thee virus may provide clues on what may influence host susceptibility to HIV-1 infection. 

Chapterr 7 describes the comparison of 29 high-risk seronegative (HRSN) homosexual men 

fromm the Amsterdam Cohort Studies with pre-seroconversion controls. We report lower in 

vitroo susceptibility for R5 HIV-1 due to P-chemokine mediated inhibition of virus replication, 

higherr RANTES production levels. ELIspot analysis revealed low frequencies of HIV-1-

specificc cytotoxic T cells (CTL) in both HRSN and pre-SC controls, indicating that the 

presencee of HIV-1-specific CTL may signify exposure to the virus rather than protection from 

infection. . 

Inn chapter 8 we describe the detection of reduced CD4+ T cell activation, reduced numbers of 

naivee CD4+ and CD8+ T cells and increased CD8+ T cell activation in 42 HRSN men 

comparedd to pre-seroconversion controls. Furthermore, we found reduced lyphoproliferative 
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responsess in HRSN whole-blood cultures. These data suggest a role for immune activation in 

hostt HIV-1 susceptibility. Low levels of activated CD4' T cells at the site of initial infection 

mayy reduce viral replication after transmission and may thereby inhibit spread of infection to 

thee lymphoid tissues and subsequent seroconversion. 

(( hapter >> reports the detection of HIV-1 DNA in homosexual men with self-reported high-
riskk sexual behaviour between 1983 and 1996. HIV-1 DNA is detected in 5 out of 5 
individualss who years later seroconvert, as well as in 5 out of 6 HRSN. The HRSN in this 
studyy remained persistently seronegative during more than 10 years of follow-up despite self-
reportedd risk-behaviour that was even higher than the risk behaviour of the seroconverters. 
Thiss indicates that a high proportion of homosexual men with high-risk behaviour, before the 
introductionn of highly active anti-retroviral therapy (HAART), show extraordinary low-level 
HIV-11 infection in the absence of seroconversion and symptoms. 

Finally,, in chapter in these findings are discussed in the context of available literature. The 

decreasingg sensitivity to R5 inhibitors during ongoing R5 HIV-1 evolution may be mainly 

interestingg in the light of what is happening during disease progression and may have littl e 

therapeuticc relevance. A role for immune activation and immune responsiveness in 

susceptibilityy to HIV-1 infection may imply that besides entry inhibitors and other agents that 

targett HIV-1 attachment and transmission, also topical anti-inflammatory agents could help to 

inhibitt spread of HIV-1. 
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