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Chemokinee receptors are the coreceptors for 
entryy of HIV-1 into CD4+ cells. In this thesis, 
thee role of chemokine receptors in HIV-1 
infectionn and AIDS pathogenesis was studied 
inn two parts. In the first part, genetic 
polymorphismss in chemokine and chemokine 
receptorr genes were studied in relation to AIDS 
pathogenesiss (chapter 2 to 6). The second part 
off  this thesis is focussed at viral coreceptor use 
andd its implications for T cell tropism and 
AIDSS pathogenesis. 
Inn Chapter 1, a general introduction is provided 
inn chemokines and chemokine receptors, the 
entryy process of HIV-1 and cellular tropism of 
thee virus. The effect of a single nucleotide 
polymorphismm in the CCR2 gene (CCR2 641) 
andd a 32 basepair deletion in the CCR5 gene 
(CCR55 A32) on the clinical course of HIV-1 
infectionn among homosexual participants of the 
Amsterdamm Cohort was studied in Chapter 2. 
Individualss who were heterozygous or homo-
zygouss for CCR2 641 progressed significantly 
slowerr to AIDS than patients who did not carry 
thiss allele. The effect of CCR2 641 on disease 
progressionn was less pronounced than the 
Heffeetroff  CCR5 A32. Unexpectedly, the CCR2 
6411 allele was associated with a higher 
prevalencee of the syncytium-inducing (SI) viral 
phenotype,, whereas SI conversion tended to be 
delayedd in CCR5 A32 heterozygotes. A very 
strongg protective effect on HIV-1 disease 
progressionn was reported for a G to A substi-
tutionn in the 3' untranslated region of the SDF-
11 gene in a combined analysis of five American 
cohorts.. In chapter 3 we were unable to 
confirmm this protective effect on progression to 
AIDSS or death in the Amsterdam cohort. 
Collaborativee analyses of combined data from 
thee Amsterdam cohort and the French Seroco 
cohortt with respect to genetic polymorphisms 
inn the CCR2, CCR5 and SDF-1 gene on 
diseasee progression is provided in chapter 4. 
Thee large number of patients in this analysis 
allowedd us to study the effects of these 
polymorphismss independently. Also in this 

largerr cohort of patients, no effect was 
observedd for the SDF-1 gene variant. The 
protectivee effects of CCR5 A32 and CCR2 641 
onn disease progression were independent: 
individualss with both protective alleles 
progressedd more slowly to AIDS than indivi-
dualss with either one of these protective alleles. 
Thee CCR5 A32 heterozygous genotype is 
associatedd with a reduced infectability of 
macrophages.. In a case control study in chapter 
5,, we showed a reduced representation of the 
CCR55 A32 heterozygous genotype in 
individualss who developed AIDS dementia 
complex,, a clinical event which is thought to 
bee due to the presence of HIV-1 infected 
macrophagess and microglia in the brain. This 
mightt indicate that the number of infected 
macrophagess in the brain is reduced in CCR5 
A322 heterozygotes. Part one of this thesis is 
concludedd with a review of the literature on 
hostt genetic factors in AIDS pathogenesis, with 
ann emphasis on chemokine and chemokine 
receptorr genes (chapter 6). 
Thee second part of this thesis describes studies 
onn viral coreceptor requirements and the 
consequencess for AIDS pathogenesis. In 
chapterr 7, biological virus clones from patients 
whoo never developed SI HIV-1 variants during 
follow-upp were selected for analysis of 
coreceptorr use. All NSI HIV-1 clones, irrespec-
tivee whether these were derived from long term 
non-progressorss or from patients who 
progressedd rapidly to AIDS, were restricted to 
thee use of CCR5 in primary cells. Even in 
individualss with a CCR5 A32 heterozygous 
genotype,, disease progression with only CCR5-
utilizingg variants was observed. This indicates 
thatt expanded coreceptor usage is not a 
prerequisitee for disease progression. Longi-
tudinall  analysis of coreceptor usage of virus 
clonesclones from patients who developed SI HIV-1 
variantss is provided in Chapter 8. Shortly after 
theirr emergence, SI HIV-1 variants used both 
CCR55 and CXCR4 and in some instances 
additionallyy CCR3. Over time, the ability to 
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usee CCR5 was lost concomitant with an 
ongoingg genetic evolution of the envelope 
gene.. Among memory CD4+ T cells, which 
weree infected with both NSI and SI HIV-1 
variants,, CCR5 and CXCR4 was differentially 
expressed.. From CCR5 positive cells, CCR5-
utilizingg variants were isolated, whereas from 
CXCR44 positive cells, mainly CXCR4-
utilizingg variants were isolated. The differential 
expressionn of CCR5 and CXCR4 allows R5 
andd X4 variants to coexist after the emergence 
off  CXCR4-utilizing variants in vivo. CXCR4-
utilizingg variants isolated early and late after 
theirr emergence in vivo were further analyzed 
inn chapter 9. Early variants which used CCR5 
andd CXCR4 (R5X4) or CCR3 in combination 
withh these coreceptors (R3R5X4) in indicator 
celll  lines, were more sensitive to inhibition 
withh CXCR4 antagonists than late variants 
whichh solely used CXCR4 (X4) or CCR3 in 
combinationn with CXCR4 (R3X4). This 
reducedd sensitivity of late R3X4 and X4 
variantss was observed with a panel of structu-
rallyy different antagonists. This may indicate 
thatt these late R3X4 or X4 HIV-1 variants 
acquiredd an enhanced affinity for CXCR4. 
R5X44 and R3R5X4 HIV-1 variants were 
completelyy inhibited by CXCR4 antagonists in 
peripherall  blood mononuclear cells, indicating 
thatt these variants were only able to use 
CXCR44 in primary cells. Coreceptor usage in 
indicatorr cells may thus not reflect coreceptor 
usagee in primary cells. 

Inn chapter 10, we studied the effect of 
expressionn levels of CCR5 and CXCR4 before 
seroconversionn and at one and five years after 
seroconversionn on disease progression and the 
evolutionn of CXCR4-utilizing HIV-1 variants. 
Highh expression levels of CCR5 before and at 
fivee years after seroconversion were associated 
withh a more rapid development of AIDS. 
CXCR44 levels did not significantly alter the 
ratee of disease progression. Low CD4+ T cell 
numberss and high viral load early after 
seroconversionn were associated with the 
emergencee of CXCR4-utilizing variants, 
whereass CCR5 expression did not influence the 
ratee of evolution of X4 variants. Thus, target 
celll  availability does not seem to influence 
evolutionn of X4 variants. 
Inn chapter 11, the presence of a viral reservoir 
off  infected resting, HLA-DR CD4+ T cells was 
monitoredd in patients who received a cocktail 
off  five antiretroviral drugs. Virus could be 
isolatedd from these cells up to three years of 
therapy,, indicating the inability to clear HIV-1 
infectionn by the currently available drugs. In 
chapterr 12, we show that both R5 and X4 HIV-
11 variants can persist in the viral reservoir for 
prolongedd periods of time in three patients who 
carriedd both variants before initiation of 
therapy.. Novel insights on coreceptor usage 
andd AIDS pathogenesis provided by the studies 
describedd in this thesis are discussed in light of 
availableavailable literature in chapter 13. 


