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Thee extreme genetic variation in the human immunodeficiency virus type 1 , in particular 
inn its envelope gene, makes it possible to conduct transmission studies on the basis of 
phylogeneticc analysis, which appears a very useful tool in tracing global and local 
patternss of spread. As described in this thesis, phylogenetic analysis was used to provide 
insightss into the epidemiology of HIV-1 subtypes among heterosexuals in the 
Netherlands,, nosocomially infected institutionalized children in Romania, and injecting 
drugg users in several countries of Europe. 

Inn chapter 1 , an overview is presented of HIV-1 variat ion, the classification of HIV-1 into 
ninee genetic subtypes and six circulating recombinant forms, and the global distr ibution 
off HIV-1 subtypes and recombinants. The majori ty of HIV-1 strains circulating in western 
countries,, where HIV is predominantly spread through homosexual contact and injecting 
drugg use, belong to subtype B. In sub-Saharan African countries, where HIV-1 is mainly 
spreadd through heterosexual contact, the non-B subtypes predominate: A,C,D,F en G. 
Inn chapter 1 we also described the methods we used in phylogenetic analysis, and the 
potentiall implications of HIV-1 variation for public health. This information is relevant for 
thee interpretation of the results presented in the following chapters. 
Inn chapter 2, we describe our examination of HIV-1 subtypes circulating among 
heterosexualss in the Netherlands, the geographical distribution of subtypes, and its 
trendss over t ime. These studies showed that of nine genetic subtypes present among 
heterosexualss in the Netherlands, subtype B is the most prevalent. Forty percent of the 
HIV-11 strains belong to a non-B subtype. Introductions of non-B subtypes, mostly 
subtypee A and C, occurred regularly, but the percentage of non-B strains did not increase 
significantlyy over t ime. Since almost all non-B subtypes could be traced to a foreign 
source,, it appears that they did not cause secondary spread in the Netherlands so far. 
Inn several other European countries, an increasing percentage of non-B viruses was 
observedd over t ime. The apparently stable distribution of HIV-1 subtypes in the 
Netherlandss was therefore somewhat surprising. By examining nucleotide signature 
patternss of Dutch subtype B viruses, it became evident that new subtype B strains, as 
welll as non-B strains were regularly introduced in the heterosexual population, keeping 
thee proportion stable. To study introductions of new subtype B strains, we examined 
nucleotidee patterns in the V3 region of the envelope gene. Previous molecular 
epidemiologicall studies among homosexual men and IDUs in Amsterdam showed that the 
subtypee B viruses circulating among these two risk groups can be distinguished on the 
basiss of various mutations. One of the genetic differences observed between homosexual 
menn and injecting drug users is a conserved mutation in the second glycine codon in the 
V33 region the env gene, which is very stable within a person over t ime. Early in the 
epidemic,, a small majority of the heterosexuals in the Netherlands carried a subtype B 
strainn that contained the GGC codon which was also present among the major i ty of IDUs, 
indicatingg virus exchange between the drug using and the non-drug using heterosexual 
population.. After years, the percentage of GGC strains among heterosexuals decreased 
fromm 55% to 2 1 % , due to an increase of subtype B non-GGC strains. The introduction of 
thesee new subtype B strains most likely reflects migration from the Netherlands Antilles 
andd Surinam to the Netherlands. 

Inn chapter 3, we describe the identification of various unique subtype F recombinant 
virusess that were introduced in the Netherlands and Belgium. The goal of the study was 
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too characterize seven HIV-1 strains of African origin that clustered in the env gene with 
distinctt subgroups of subtype F (F l , F2 and F3), in order to understand the phylogenetic 
relationshipss between strains from these three subgroups. Four of the strains, circulating 
inn the Netherlands and Belgium, were intersubtype recombinants: three F/D mosaics and 
onee F/G/H (G9a9/GHpol/F3env). Two of the three F/D mosaics showed similar breakpoints 
andd were independently introduced in Belgium and the Netherlands. Their independent 
originss (the patients were epidemiological unlinked) and the high sequence simiiarity 
suggestt that these F/D mosaics represent a new circulating recombinant form (CRF). The 
threee F/D recombinants were phylogenetically compared with the two other F/D 
sequencess from Belgium of which the complete genome was sequenced (chapter 3: study 
2)) which were highly related with the strains described in the first study. All isolates 
couldd be traced back to the Democratic Republic of Congo, suggesting a common source. 
Thee study reported in chapter 4 was conducted to examine the molecular epidemiology of 
HIV-11 subtype F among nosocomially HIV infected orphan children in Romania. The first 
paediatricc HIV case in Romania was registered in 1989. In 1998, the epidemic was 
estimatedd at 10,000 cases by UNAIDS. Studies showed that the majority of the paediatric 
HIVV strains belonged to subtype F, but little was known about the origin and spread of 
thiss virus in Romania. We therefore collected samples from nosocomially infected children 
andd heterosexually infected adults from three distinct areas in Romania. The high genetic 
variationn observed among the institutionalized children suggests that they became 
infectedd through blood supplies that were contaminated with various subtype F strains. 
Presumably,, the samples were obtained from HIV infected adults in Romania, since we 
showedd that the HIV subtype F virus was already present among adults before it 
appearedd among children in 1989. 
Ourr results indicate that the public health system in Romania has failed at two different 
levels:: the blood supply system and institutes housing the children, where unsterilized 
hospitall equipment and micro-transfusions contributed to the rapid spread of HIV among 
thesee children. 
Inn chapter 5, we reported the sequence analysis of 145 HIV-1 subtype B strains from 
IDUss with documented seroconversion dates in seven European countries. The 
seroconversionn dates ranged from 1984 to 1997. The envelope V3 sequences were 
studiedd by using phylogenetic trees and genetic distance calculations. We showed that 
thee epidemics among IDUs in northern and southern Europe started with distinct groups 
off subtype B strains. In the two areas, the prevalence of north-south founder viruses 
decreasedd due to introductions of new subtype B strains, suggesting exchange of strains 
withinn the European IDU population. In addition, we showed that HIV-1 strains isolated 
fromm Edinburgh IDUs were genetically closely related to each other and circulated among 
individualss who became infected both early and late in the epidemic. In contrast, HIV-1 
strainss circulating among IDUs in Amsterdam, Innsbruck and Geneva were very 
heterogeneouss from the beginning onwards, reflecting multiple introductions and mixing 
amongg IDU populations. These epidemics may have been more difficult to prevent 
becausee of regular virus introductions. 
Inn chapter 6, we discuss the importance of monitoring HIV-1 variability. Molecular 
techniquess are becoming increasingly important for the epidemiology of HIV-1; it 
providess insights in the spread, the origin and the date of the start of the epidemic. 
Studyingg the genetic diversity of HIV-1 is also important for diagnostics and the 
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developmentt of a worldwide vaccine. Finally, molecular techniques play an important role 
inn the research of antiretroviral resistance. 
Inn conclusion, the HIV-1 epidemic in European countries consists of a multitude of local 
epidemicss among different risk groups, each with its own characteristics and patterns of 
spread.. Prevention activity and containment must clearly be designed to these 
differencess to achieve the best results. 
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