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Lentiviruses such as the human 
immunodeficiency virus type 1 (HIV-1) 
are considered to be unique amongst the 
retroviruses due to their ability to replicate 
in macrophages, which are often referred 
to as non-dividing cells. The studies 
described in this thesis focus on the ability 
of HIV-1 to replicate in primary 
macrophages and the cellular conditions 
involved in this process. 

The introduction (chapter 1) summarizes 
the current knowledge on retroviral 
replication and the requirements for cell 
cycle related events. Furthermore, HIV-1 
variability and cellular tropism are 
described. 
In chapter 2, HIV-1 replication in 
primary macrophages cultured in the 
presence of IL-4 was studied. HIV-1 
replication in IL-4 treated macrophages 
was disturbed at the level of reverse 
transcription and coincided with the 
inhibition of cell proliferation. When 
macrophages were culture in the 
presence of IL-10, HIV-1 replication was 
also disturbed (chapter 3). IL-10 did not 
interfere with reverse transcription and 
cell proliferation, but inhibition of HIV-1 
replication was demonstrated to be at a 
post-transcriptional level. 
In chapter 4, it was demonstrated that the 
process of HIV-1 reverse transcription in 
primary macrophages was indeed 
dependent on cellular conditions 
coinciding with cell proliferation. 
Completion of reverse transcription 
could only be observed in a small 
subpopulation of macrophages that had 
proliferative capacity. The observed 
proliferation dependent reverse 
transcription in primary macrophages 
was a general feature of macrophage-
tropic HIV-1 isolates (chapter 5). 
In chapter 6, the replication of two 
chimeric virus variants in macrophages 

was studied. RJ.AVpr which lacks a 
functional Vpr has been demonstrated to 
replicate independent of cell 
proliferation. R7.AVpr.ANLS lacks a 
functional Vpr and Matrix-nuclear 
localization signal and the replication of 
this virus has previously been 
demonstrated to be dependent on cell 
proliferation. This virus was unable to 
replicate in primary macrophages. In 
agreement with the presence of 
proliferating macrophages in our 
cultures, these chimeric HIV-1 variants 
replicated efficiently in macrophages. 
However, replication of the R7.AVpr 
virus was also restricted to the 
proliferating subpopulation. Reverse 
transcription of both virus variants was 
dependent on cell proliferation and only 
successful in the proliferating cell 
fraction. These results confirmed our 
previous observations and excluded an 
important role of MA-NLS and Vpr in 
macrophage infection. 
The study described in chapter 7 
confirms that not proliferation itself but 
cellular condition present late in G, 
phase of the cell cycle were essential for 
HIV-1 reverse transcription in 
macrophages. The process of reverse 
transcription and also nuclear transport 
of the preintegration complex were 
disturbed in macrophages arrested early 
in G! phase of the cell cycle. 
Recently it has been demonstrated that 
nuclear factor of activated T cells c 
(NFATc) is a host cofactor for T cell-
tropic and macrophage-tropic HIV-1 
replication in quiescent T lymphocytes. 
In chapter 8, NFAT activation in primary 
macrophages was studied. Although, the 
blocking of NFAT activation could 
inhibit the replication of the 
macrophage-tropic variant Ba-L, the 
process of reverse transcription was not 
affected. However, inhibition of NFAT 
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activation in macrophages could interfere 
with reverse transcription of a chimeric 
HIV-1 virus, consisting of a T 
lymphocyte-tropic HIV-1 variant 
pseudotyped with a macrophage-tropic 
envelope. This suggests that reverse 
transcription of T lymphocyte-tropic 
HIV-1 in macrophages may depend on 
NFAT activation and that the 5' region 
may determine the dependency on NFAT 
regulated cofactors. In macrophages 
obtained from 2 other donors, efficient 
reverse transcription of the chimeric 
HIV-1 variant could be demonstrated in 
the presence of NFAT inhibitors. This 
may imply that other cellular factors can 
support reverse transcription of T 
lymphocyte tropic HIV-1 variants as 
well and only in macrophages with low 
expression of this factor, reverse 
transcription is dependent on NFAT 
expression. 
In the general discussion (chapter 9) we 
discuss the current knowledge on cellular 
requirements of HIV-1 replication in 
relation to HIV-1 tropism, AIDS 
pathogenesis and the use of HIV-1 based 
vectors for gene delivery in non-dividing 
cells. 


