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Interleukin-4 Upregulates T-Tropic Human Immunodeficiency Virus
Type 1 Transcription in Primary CD4* CD38* T-Lymphocyte Subset
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Objective

Disease progression after infection with human immunodeficiency virus type 1 (HIV-1) is correlated with virus
burden, which seems to be derived from the efficiency of HIV-1 progeny particle production from CD4* T
lymphocytes. The CD4"' T lymphocytes mature into functionally heterogeneous subsets from a common lineage
by a process of division, migration, selection, differentiation, and proliferation. Such subsets are classified by
Therefore, several studies have focused on the differences in the

The capacity of HIV-1 to infect resting CD4" T cells and

differentiation or activation markers.
susceptibility of the T-cell subsets to HIV-1 infection.
to produce progeny particles may contribute significantly to its pathogenicity in vivo. We previously reported
that primary culture of resting CD4" CD38" T-cell subset had higher production rate of CXCR4-using X4 HIV-1
than CD4" CD38” subset. This work is to search the mechanisms which contribute to the different virus

production rate between these two subsets.

Materials and Methods

HIV-1 laboratory strain, CXCR4-using NL4-3, was prepared from the culture medium of 293T cells transfected
with pNL4-3. For the preparation of vesicular stomatitis virus glycoprotein VSV-G pseudovirus with NL4-3
backbone containing deletion at the envand a luciferase gene in place of nef, 293T cells were co-transfected with
pNL- A Env A Nef/Luc and the VSV-G expression vector pHIT/G using the Calcium Phosphate Transfection Kit.
. Isolation of CD4" T cells fraction from healthy donor-derived peripheral blood mononuclear cells (PBMCs) was
performed by depletion of non-CD4" T cells. CD4"* T-cell population was further sepz;rated into CD38* and
CD38" subsets with MAb to CD38. The CD38" and CD38 subsets of the CD4" T-cell population were
pretreated with IL-4 or phytohemagglutinin (PHA) for 3 days, then infected with HIV-1 NL4-3 or VSV-G

pseudovirus at the same amounts of virus. Flow cytometry was used to detect the expression of Ki-67 and CD25.
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Semiquantitative Alu-PCR was used to compare the integrated DNA level. Northern blotting was performed to
compare the virus RNA level. Western blotting was used to detect the phosphorylated Stat 6. Electrophoretic

mobility shift assay was used to examine the binding activity of the transcription factors (AP-1 and NF- kB).

Results

The CD38" and CD38™ subsets were pretreated with IL-4 followed by NL4-3 HIV-1 infection. The result
showed that high and low susceptibilities to HIV-1 infection were found in the CD38" and CD38 subsets,
respectively. In contrast, the same two subsets pretreated with PHA followed by NL4-3 infection showed
similar levels of virus production. Flow cytometric analyses revealed no apparent difference in the expiession
rates of CD25 and Ki-67 between IL-4-treated CD38 subsets. There were no apparent differences between
IL-4-treated CD4™ CD38* and CD4' CD38™ subsets in the initial steps of HIV-1 replication, such as adsorption,
penetration, and reverse transcription. Also, the level of the integrated provirus was similar between both
IL-4-treated subsets. In contrast, the viral mRNA level was significantly higher in IL-4-treated CD38" subset
than CD38 subset. In addition, higher luciferase activity in CD38Jr than CD38 subset was also observed by
infection with VSV-G pseudovirus. Interestingly, the NF- kB binding activity was not different between the
IL-4-treated subsets, while AP-1 binding activity was much higher in the IL-4-treated CD38" than CD38"

subset.

Conclusion

Higher susceptibility in the IL-4-treated CD38" than CD38 subset to X4 HIV-1 occurred at the transcription
step. Also, higher activation of the transcription factor AP-1 was detected in the CD38" than CD38 subset
after IL-4 treatment. Thus, these results suggest a significance of the AP-1, that was activated by IL-4, on
higher X4 HIV-1 production rate of the CD38" compared with CD38™ subset. Further study is necessary to
clarify the mechanism for the AP-1 function on the upregulation of X4 HIV-1 transcription in the CD38" subset.
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T Vo BRigAE (X4) Ot MaRERETA VA 1 (HIV-1) 13, REOEEGEEX v ) 7 H%& T AIDS BiE
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