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REVERSE TRANSCRIPTION OF T CELL-TROPIC, BUT NOT MACROPHAGE-
TROPIC HIV-1 CAN BE REGULATED BY NFAT IN MACROPHAGES. 

Neeltje A. Kootstra and Hanneke Schuitemaker 

The presence of incomplete proviral DNA species in quiescent T lymphocytes and non-
proliferating macrophages suggests that HTV-1 reverse transcription depends on cellular 
factors coinciding with cell cycle. Recently it was demonstrated that nuclear factor of 
activated T cells c (NFATc) may be this factor in T lymphocytes. Here we studied 
whether NFAT expression is essential also for HIV-1 reverse transcription in 
macrophages. Incubation of macrophages with cyclosporin A (CsA) and FK506, 
inhibitors of NFAT function, or with dexamethasone (DXM), another early inhibitor of T 
cell activation, resulted in diminished viral replication but did not interfere with reverse 
transcription of the macrophage-tropic HIV-1 variant Ba-L. However, CsA, FK506 and 
DXM were able to inhibit reverse transcription of a chimeric HIV-1HXB2 variant with the 
envelop of the macrophage-tropic HIV-1 Ba-L (R7.Ba-L). This suggests that the 5' region 
of T lymphocyte-tropic HIV-1 variants may determine the NFAT dependency of reverse 
transcription even in macrophages. 
Interestingly, none of the agents when administered to 5-day cultured macrophages 
inhibited proliferation. The absent reverse transcription of the R7.Ba-L variant in 
proliferating cells thus indicates that the expression of cellular cofactors involved in the 
regulation of HIV-1 reverse transcription in macrophages may coincide with, but are not 
essential for proliferation itself. 

Human immunodeficiency virus type 1 
(HIV-1) is considered to be an exceptional 
retrovirus due to its ability to transport its 
preintegration complex to the nucleus also 
in non-dividing cells '"5. However, in 
agreement with cellular requirements 
observed for other retroviruses ^11, the 
process of reverse transcription still seems 
to depend on cell proliferation 12"14. We 
previously demonstrated that this was also 
true for primary macrophages, which are 
generally considered to be non-
proliferating. Only in the macrophage 
subset that proliferated during inoculation, 
elongated products of reverse transcription 
could be demonstrated 15'17. These 
observations were in agreement with 
findings in T lymphocytes, where partial 

products of reverse transcription were 
demonstrated in quiescent cells 12,13. 
The addition of nucleoside precursors 
enhanced reverse transcription but still 
only in the fraction of proliferating 
macrophages, which also increased due to 
the addition of nucleoside precursors 18. 
These findings supported the idea that 
cellular factors other than nucleotide 
pools, which coincide with cell cycle, are 
essential for HIV-1 reverse transcription. 
Recently it was demonstrated that 
transduction of primary T lymphocytes 
with a nuclear factor of activated T cells c 
(NFATc) expressing vector could 
overcome the block in HIV-1 reverse 
transcription in quiescent T cells '9. Since 
NFAT is also expressed in macrophages 
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~, we here studied if this factor is also 
essential for reverse transcription in 
primary macrophages. 

MATERIALS AND METHODS 

Cells. Monocytes were obtained from peripheral 
blood mononuclear cells (PBMC) of HIV-1 
seronegative blood donors by centrifiigal elutriation 
as described previously 2'. To obtain monocyte 
derived macrophages (MDM), monocytes were 
cultured at a cell concentration of lxlOVml in 
endotoxin free Iscove's Modified Dulbecco's medium 
(IMDM) supplemented with 10% pooled human 
serum, penicillin (100 U/ml), streptomycin (100 
mg/ml) and maintained at 37°C in a humidified 
atmosphere supplemented with 5% C02, and cultured 
for 6 days, to allow differentiation. 
To obtain PHA stimulated PBMC (PHA-PBMC), 
PBMC were cultured for two days in Iscove's 
Modified Dulbecco's Medium (IMDM) supplemented 
with 10% fetal calf serum (FCS), penicillin (100 
U/ml), streptomycin (100 ug/ml), PHA (1 ug/ml), and 
polybrene (5 ug/ml) at a concentration of 2xl06/ml in 
tissue culture flasks. After inoculation, PHA-PBMC 
were cultured in IMDM supplemented with 10% 
FCS, recombinant IL-2 (20 U/ml) (a generous gift 
from R. Rombouts, Chiron Benelux bv., Amsterdam, 
The Netherlands), polybrene (5 ug/ml), penicillin 
(100 U/ml), and streptomycin (100 u.g/ml) at a cell 
concentration of lxl06/ml. 

Agents. Cyclosporin A (CsA; 50-1000 ng/ml), FK-
binding protein (FK506; 10-500 ng/ml), and 
dexamethasone (DXM; 5-25 u.M) were from Sigma. 
MDM were cultured in the presence of CsA, FK.506 
and DXM starting at day 5 of culture or DXM was 
added directly after isolation. Two day PHA-PBMC 
were cultured in the presence of CsA and FK.506 
starting 6 hours before inoculation. 
Virus. For cell free infection of MDM or PHA-
PBMC, the macrophage-tropic HIV-1 variant Ba-L 22 

and R7.Ba-L 2' were used. R7.Ba-L is a chimeric 
virus consisting of a background of HIV-1 HXB2 DNA 
with a region extending from the distal portion of Vpr 
to the middle of the gp41-encoding sequence of the 
macrophage-tropic HIV-1 Ba-L 21. Infectious titers of 
the virus stock were quantified by determination of 
50% tissue culture infectious dose (TCIDyi). Before 
inoculation, the virus stocks were DNase (200 ng/ml; 
RQ1; Promega Corp., Madison, WI) treated for 45' in 
medium supplemented with 6 mM MgCI2. and 
filtered through a 0.22 um filter, to distinguish for 
newly synthesized proviral DNA. As a control for the 
efficacy of DNase treatment, MDM were incubated 
with 3'azido-3'deoxythymidine (AZT; 10 uM) 
starting 24 hours prior to inoculation. For cell free 

infection inoculum of 1000 TCID„/lxl06 cells was 
used for Ba-L and 10s TCIDso/lxlO6 cells was used 
for R7.Ba-L. 
Forty-eight hours after infection unabsorbed virus was 
removed and virus replication was measured twice a 
week in a p24 antigen capture enzyme-linked 
immunosorbent assay (ELISA)24. 
DNA isolation and PCR analysis. Total DNA was 
extracted from MDM 48 hours after inoculation or 
from PHA-PBMC 16 hours after isolation, by lysis of 
lxlO6 cells in buffer L6 25. Subsequently, the DNA 
was precipitated with iso-propanol and washed twice 
with 70% ethanol after which the DNA was dissolved 
in 100 ut water. 
For all PCR primer-sets, MgCl2 concentration and 
thermo-cycling were optimized. To monitor the 
process of reverse transcription, a semi-quantitative 
PCR assay amplifying the R/U5 fragment, and a 
conserved pol fragment, representing respectively an 
early and late product in reverse transcription, were 
used. The HIV-1 R/U5 region was amplified in the 
presence of 2 mM MgCl2 with primers M667/AA55 
'2. To amplify a conserved sequence of the HIV-1 pol 
region in the presence of 3 mM MgCl2 primer pair 
pol-U and pol-V was used 2f'. As a control for the 
general efficiency of PCR amplification of the DNAs, 
all DNAs were subjected to PCR analysis in the 
presence of 3 mM MgCl2 with primer-set PC03/PC04 
amplifying part of the human ß-globin gene 2'. For 
amplification of regions in R/U5, pol, and ß-globin 
the following PCR amplification cycles were used: 5' 
95°C once, 1' 95°C, 1 '30" 50°C, 1 '30" 72°C, 
repeated 30 times, followed by extra 5' extension at 
72°C and subsequent cooling to 4°C. 
To visualize positive PCR amplifications, PCR 
products were separated on 1% agarose gels, blotted 
on Genesereen membranes and hybridized with cc32P-
dATP end-labeled oligonucleotide pol-C * for pol-
D/pol-F amplified fragments, LTR-B 28 for 
M667/AA55 amplified fragments and RS06 27 for 
PC03/PC04 amplified fragments. Dependent on the 
specific activity of the probes, autoradiography was 
performed 4-48 hours at -70°C with intensifying 
screens. 

FACS analysis. MDM were cultured in the absence 
or presence of DXM and CsA starting at day 5 after 
isolation. After 72 hours the cells were harvested and 
fixed with paraformaldehyde (2%, 10 min. 0°C). 
Subsequently, a double staining was performed using 
anti-CD14 conjugated with fluorescein isothiocyanate 
(FITC) (CLB) and anti-CD16 conjugated with 
phycoerythrin (PE) (CLB), or anti-CCR5 FITC 
(Pharmingen) and anti-CD4-PE (Becton Dickinson). 
Fluorescence was analyzed Fluorescence Activated 
Cell Scan (FACScan). 
Analysis of cell proliferation. MDM proliferation 
was measured by ['HJthymidine incorporation. MDM 
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were cultured in the presence of different agents 
starting at day 5 after isolation. The cultures were 
pulsed with 7.3 kBq [3H]thymidine at day 6 after 
isolation and harvested after 48 hours. [3H]thymidine 
incorporation was measured in a ß-plate counter. 

RESULTS 

CsA, FK506 and DXM inhibit HIV-1 Ba-
L replication in primary macrophages. 
To study whether NFAT expression is also 
involved in HIV-1 replication in primary 
macrophages, we determined the effect of 
CsA and FK506 on HIV-1 Ba-L 
replication in primary macrophages. In 
addition, we analyzed the effect of DXM 
on HIV-1 replication in macrophages. 
Similar to CsA and FK506, DXM is able 
to inhibit T lymphocyte proliferation by 
interfering with early events in T 
lymphocyte activation29"32. 
MDM were cultured in the presence of 
increasing concentrations of DXM (5-25 
uM) starting directly after isolation, or 
with CsA (50-1000 ng/ml), FK506 (10-
500 ng/ml) and DXM (5-25 uM) starting 
on day 5. MDM were inoculated on day 6 
with 1000 TCID50 of Ba-L and virus 
replication was monitored by p24 
production in the culture supernatant. In 
MDM cultured in the presence of CsA and 
FK506, a dose dependent inhibition of Ba-
L replication was observed (figure 1). 
Virus replication in the DXM treated 
MDM was almost completely inhibited, 
irrespective the moment of DXM 
administration (figure 1). 
Effect of CsA and DXM on macrophage 
differentiation and receptor expression. 
Previously it has been demonstrated that 
macrophages are only susceptible for 
HIV-1 infection during a certain period of 
differentiation 17'33. Therefore we analyzed 
whether the inhibition of Ba-L replication 
in macrophages was due to macrophage 
differentiation induced by CsA or DXM 

Days after inoculation 

^ ^ 

FK506 

lu — 

0 4 B 12 1 
Days after inoculation 

DXM di>' 5 

—• 

4 S 12 16 20 

Days after inoculation Days after inoculation 

Figure 1. Effect of CsA, FK506 and DXM 
incubation on HIV-1 Ba-L replication in primary 
macrophages. MDM were cultured in the presence 
of increasing concentration of CsA (50-100 ng/ml) 
and FK.506 (10-500 ng/ml) for 24 hours before 
inoculation with 10' TCID5o Ba-L, or MDM were 
cultured in the presence of DXM (5-25 u,M) 
starting directly after isolation or 24 hours before 
inoculation. Virus replication was analyzed by p24 
production in the culture supernatant. • Control; • 
50 ng/ml CsA or 10 ng/ml FK506 or 5 uM DXM; 
• 100 ng/ml CsA or 50 ng/ml FK506 or 10 uM 
DXM; • 500 ng/ml CsA or 100 ng/ml FK506 or 
25 uM DXM; • 1000 ng/ml CsA or 500 ng/ml 
FK506. 

treatment. MDM were cultured in the 
presence of CsA (1 ug/ml) and DXM (25 
uM) starting 5 days after isolation. After 3 
subsequent days, macrophage 
differentiation was analyzed by light-
microscopy and CD 14 and CD 16 
expression. The morphology as well as 
CD14/CD16 expression of the CsA treated 
macrophages was comparable to the 
untreated control (figure 2). Complete 
differentiation and an increased 
CD14/CD16 double positive population 
could be observed in the DXM treated 
macrophages (figure 2). 
Subsequently, the expression of CD4 and 
CCR5, the primary and secondary receptor 
for HIV-1 entry in macrophages , was 
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Figure 2. Differentiation and HIV-1 receptor 
expression on macrophages treated with CsA or 
DXM. Five day cultured MDM were treated with 
CsA (1 ng/ml) and DXM (25 uM) for 3 days. 

Macrophage differentiation was analyzed by light-
microscopy, and by FACS analysis for membrane 
expression of CDI4, CD16, CD4 and CCR5. 

analyzed to rule out that down modulation 
of CD4 or CCR5 expression could be 
responsible for the diminished HIV-1 Ba-
L replication in CsA and DXM treated 
macrophages. CD4 and CCR5 expression 
on CsA and DXM treated macrophages 
was comparable to the control cultures 
(figure 2). 
Effect of CsA, FK506 and DXM on 
macrophage proliferation. In previous 
studies we observed that the inhibition of 
HIV-1 replication was associated with an 
inhibition of macrophage proliferation 
17". The effect of CsA, FK506 and DXM 
on macrophage proliferation was analyzed 
by [3H]-thymidine incorporation. 

Increasing concentrations of CsA (50-
1000 ng/ml), FK506 (10-500 ng/ml) and 
DXM (5-25 uM) were added to 5 day 
cultured MDM or MDM were cultured in 
the presence of DXM (5-25 uM) starting 
directly after isolation. At day 6 [3H]-
thymidine was added to the cultures and 
its incorporation was analyzed at day 8. In 
contrast to observations in T lymphocytes, 
treatment of 5 day cultured MDM with 
CsA, FK506 and DXM did not interfere 
with proliferation (figure 3). Initiation of 
DXM treatment directly after isolation 
resulted in a complete block in 
macrophage proliferation (figure 3), in 
agreement with our previous observation 
33 
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Figure 3 . Macrophage proliferation in the 
presence of CsA, FK506 and DXM was analyzed 
by [3H]-thymidine incorporation. MDM were 
cultured in the presence of CsA (50-1000 ng/ml) 
and FK506 (10-500 ng/ml) starting at day 5 after 
isolation, or MDM were cultured in the presence of 
DXM (5-25 U.M) starting directly after isolation or 
at day 5. At day 6, the cultures were pulsed with 
[ H]-thymidine and cell proliferation was analyzed 
48 hours later. 

CsA, FK506 and DXM do not interfere 
with HIV-1 Ba-L reverse transcription in 
primary macrophages. Subsequently we 
analyzed whether in analogy to the 
observations in T lymphocytes, CsA, 
FK506 and DXM treatment of primary 
macrophages resulted in impaired reverse 
transcription of HIV-1 Ba-L. MDM were 
cultured in the presence of increasing 

Figure 4. Effect of CsA, FK506 and DXM 
treatment on HIV-1 Ba-L reverse transcription in 
primary macrophages.MDM were cultured in the 
presence of increasing concentration of CsA (50-
100 ng/ml) and FK506 (10-500 ng/ml) for 24 hours 
before inoculation with 10' TCID5(I Ba-L, or MDM 
were cultured in the presence of DXM (5-25 u.M) 
starting directly after isolation or at day 5, 24 hours 
before inoculation. DNA was isolated 48 hours 
after inoculation and subsequently analyzed for the 
presence of R/U5 and pol proviral DNA. A PCR 
amplifying a part of the ß-globine gene was used as 
a control for DNA input. 

concentrations of DXM (5-25 uM) starting 
directly after isolation, or with CsA (50-
1000 ng/ml), FK506 (10-500 ng/ml) and 
DXM (5-25 uM) starting at day 5, 24 
hours before inoculation. Forty-eight hours 
after inoculation with 1000 TCID50 of Ba-
L, total DNA was isolated and PCR 
analysis for the presence of R/U5 and pol 
proviral DNA was performed. To be able 
to distinguish for newly synthesized 
proviral DNA, MDM were cultured in the 
presence of 10 uM AZT starting at day 5, 
24 hours before inoculation. The absence 
of pol proviral DNA in the AZT treated 
cultures indicated that all proviral DNA 
signals reflected newly synthesized 
proviral DNA. Figure 4 demonstrates that 
CsA, FK506 and DXM treatment had no 
effect on the level of R/U5 and pol 
proviral DNA, indicative of normal virus 
entry and reverse transcription. Only in 1 
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out of 5 MDM donors a modest decline in 
the amount of pol proviral DNA could be 
observed in CsA treated MDM (data not 
shown). Integrated proviral DNA could be 
detected in MDM treated with CsA, 
FK506 and DXM (data not shown). 
CsA and FKS06 inhibit HIV-1 Ba-L 
reverse transcription in primary T 
lymphocytes. Inhibitors of NFAT 
activation, CsA and FK506, did not 
interfere with HIV-1 Ba-L reverse 
transcription in primary macrophages. 
Next we analyzed whether HIV-1 Ba-L 
reverse transcription in primary T 
lymphocytes indeed was regulated by 
NFAT activation and therefore sensitive to 
CsA and FK506 treatment. Two day PHA-
PBMC were cultured in the presence of 
increasing concentrations of CsA (100-
1000 ng/ml) or FK506 (50-500ng/ml) for 
6 hours and subsequently inoculated with 
1000 TCID50 of Ba-L. DNA was isolated 
16 hours after inoculation and a pol PCR 
was performed to detect proviral DNA. In 
Ba-L inoculated PHA-PBMC treated with 
CsA and FK506, a strong reduction of pol 
proviral DNA products was observed 
(figure 5). In contrast to our observations 
in primary macrophages, NFAT activation 
indeed is involved in the regulation of 
HIV-1 Ba-L reverse transcription in 
primary T lymphocytes. 
CsA, FK506 and DXM are able to inhibit 
reverse transcription of an HIV-IHXBI 

chimeric variant in primary 
macrophages. The inhibitory effect of 
CsA and FK506 on HIV-1 reverse 
transcription in PHA-PBMC, indicate an 
NFAT dependent replication in T 
lymphocytes. In previous studies we 
have observed a block during reverse 
transcription of some preferentially T 
lymphocyte-tropic HIV-1 variants when 
inoculated on macrophages from some 
donors . Therefore we next analyzed 
whether reverse transcription of 

Figure 5. HIV-1 Ba-L reverse transcription in 
PHA stimulated PBMC treated with CsA and 
FK506. Two day PHA-PBMC were cultured for 6 
hours in the presence of increasing concentrations 
of CsA (100-1000 ng/ml) and FK.506 (50-500 
ng/ml) before inoculation with 103 TCID5I, Ba-L. 
DNA was isolated 16 hours after inoculation and 
analyzed for the presence of pol proviral DNA by 
PCR. ß-globine PCR was performed as a control 
for DNA input. 

T lymphocyte-tropic HIV-1 variants 
depends on NFAT expression also in 
macrophages. To study this, we analyzed 
the effect of CsA, FK506 and DXM on 
the process of reverse transcription of 
R7.Ba-L, which consist of an HIV-1HXB2 

SI backbone with a truncated Vpr, 
pseudotyped with the Ba-L env 23. The 
presence of the envelop of the 
macrophage-tropic Ba-L variant would 
allow efficient viral entry, excluding that 
this step of the replication cycle would 
obscure our interpretation of the results. 
In MDM from 2 out of 3 donors, 
treatment with CsA (100-1000 ng/ml), 
FK506 (50-500 ng/ml) or DXM (5-25 
uM) starting at day 5, 24 hours before 
inoculation with 105 TCID50 of R7.Ba-L, 
had no effect on the amount of R/U5 and 
pol proviral DNA (figure 6a). However, 
in MDM from 1 out of 3 donors 
treatment with CsA and DXM had a dose 
dependent inhibitory effect on R/U5 and 
pol proviral DNA synthesis. Treatment 
with FK506 resulted in complete 
inhibition of reverse transcription (figure 
6b). 
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Figure 6. Effect of CsA, FK506 and DXM 
treatment on R7.Ba-L reverse transcription in 
primary macrophages. MDM were treated with 
increasing concentrations of CsA (50-1000 ng/ml), 
FK506 (10-500 ng/ml) and DXM (5-25 u.M), 
starting 24 hours before inoculation with 10' 
TCID50 R7.Ba-L. Forty-eight hours after 
inoculation, DNA was isolated and analyzed for the 
presence of R/U5 and pol proviral DNA by PCR. A 
PCR amplifying a part of the ß-globine gene was 
used as a control for DNA input. The results 
obtained in MDM from two different donors (a and 
b) are given. 

DISCUSSION 

Previously, we demonstrated that the 
process of reverse transcription in primary 
macrophages is dependent on cellular 
conditions coinciding with cell 
proliferation. Complete proviral DNA 
species could only be detected in the 
subpopulation of macrophages that had 
proliferated during inoculation 15"17. Not 
proliferation itself, but cellular conditions 
coinciding with late Gt phase of the cell 
cycle turned out to be essential for 
efficient reverse transcription l5'1718 

Disturbed reverse transcription has also 
been observed in freshly isolated 
macrophages and terminally differentiated 
macrophages 33'37. This suggests that the 
process of HIV-1 reverse transcription in 
primary macrophage is dependent on 
cellular cofactors, which are differentially 
expressed during a window period in 
which macrophages differentiate and are 
able to proliferate. In analogy to the 
observations in macrophages, quiescent T 
lymphocytes also inefficiently support 
reverse transcription. Upon inoculation 
only partial proviral DNA products are 
observed, which are completed upon cell 
activation 12'13. Recently, NFATc was 
recognized as a host cofactor for both T 
lymphocyte-tropic and macrophage-tropic 
HIV-1 replication in primary T 
lymphocytes 19. It was demonstrated that 
induction of NFATc expression in primary 
T lymphocytes was efficient to support 
reverse transcription in the absence of cell 
proliferation. 
Here we demonstrated that the CsA and 
FK506, both inhibitors of NFAT, were 
able to inhibit virus replication in primary 
macrophages, without affecting 
macrophage proliferation and (co)receptor 
expression. However, in contrast to the 
observation in PBMC, we demonstrated 
that the process of reverse transcription 
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was unaffected. This indicates that NFAT 
activation is not involved in the regulation 
of reverse transcription of the 
macrophage-tropic HIV-1 variant Ba-L in 
primary macrophages, suggesting that 
CsA and FK506 interfere with HIV-1 Ba-
L replication at a late event in the 
replication cycle, probably at the 
transcription level. This is in agreement 
with previous observations38,39. 
The fact that CsA and FK506 were able to 
inhibit the process of reverse transcription 
of HIV-1 Ba-L in PHA stimulated PBMC, 
indicates that in these host cells 
macrophage-tropic HIV-1 variants are also 
dependent on NFAT regulated cofactors 
and that this adaptation allows them to 
replicate efficiently in primary T 
lymphocytes. Indeed, HIV-1 variants that 
have tropism for macrophages in fact are 
always dualtropic for macrophages and 
primary T lymphocytes40'41. 
Similar to CsA and FK506, DXM has 
been demonstrated to inhibit an early 
event in T lymphocyte activation 29'31. The 
mechanism by which DXM interferes with 
T lymphocyte activation is distinct from 
CsA 30,32, but the actual target site is still 
unknown. DXM was able to block 
macrophage proliferation without affecting 
the process of reverse transcription, 
indicating that the cellular cofactor 
involved in HIV-1 reverse transcription in 
primary macrophages may coincide with 
but is no absolutely required for 
proliferation. However, DXM treatment 
did interfere with HIV-1 replication in 
primary macrophages, probably at a 
transcriptional level since efficient proviral 
integration was also observed (data not 
shown). 
Previous studies have already 
demonstrated that all CCR5 using HIV-1 
variants are able to enter macrophages, but 
that virus replication is not always 
achieved 28'42, most likely due to a block 

on reverse transcription. The capacity of 
intermediate macrophage-tropic HIV-1 
variants to replicate in primary 
macrophages was largely determined by 
the donor source. Using a chimeric HIV-1 
variant R7.Ba-L, which consists of a HIV-
1HXB2 background with the Ba-L envelop, 
we here found evidence that the 5' region 
of T lymphocyte-tropic HIV-1 variants 
determines dependency on NFAT 
activation in macrophages of some donors. 
Indeed, R7.Ba-L reverse transcription in 
macrophages was sensitive to CsA, FK506 
and DXM treatment, in one out of three 
macrophage donors, indicating that NFAT 
activation is involved in R7.Ba-L reverse 
transcription in this particular donor. The 
efficient reverse transcription of R7.Ba-L 
in macrophages from two other donors 
even in the presence of CsA and FK506, 
may imply the abundance of a cellular 
cofactor other than NFAT that can support 
reverse transcription as well. Only in 
macrophages with low expression of this 
other cellular factor, reverse transcription 
of this preferentially T lymphocyte-tropic 
HIV-1 variant is dependent on NFAT 
expression and therefore sensitive to CsA 
and FK506 treatment. Macrophage-tropic 
HIV-1 variants, which in macrophages 
seem to replicate independent of NFAT 
would then be better adapted to low levels 
of this unknown cellular factor. Our results 
suggest that cellular factors that support 
HIV-1 reverse transcription may 
contribute to differences in cellular 
tropism of HIV-1. 
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