HIV infection and non-conventional myosins in U937

Leticia Kogachi!, Tais Matozo?, Tania Carolina Reis?, Maria Clara Martins', Bruna
Alencart

Departamento de Imunologia do Instituto de Ciéncias Biomédicas da USP

Although CD4+ T lymphocytes are the main targets of HIV, there is evidence that
other cell types that possess CD4 and CCR5 or CXCR4 are also infected by the virus.
For example, monocytes and macrophages can be infected and may comprise part of
the viral reservoir in people living with HIV.

The actin network is vital for cell life and myosins are a superfamily of motor
proteins that interact with the actin cytoskeleton, with over 40 genes found to be
expressed in humans. Even though there are several viruses that coopt the actin network
on their infection cycle (including HIV) and many do so through myosins, little is known
about myosins in the HIV-1 cycle, and even less so about non-conventional myosins.
Our work, therefore, aims to study the role of those proteins in HIV-1 infection.

Using U937 as a monocytic cell model, we have measured myosin expression
through quantitative PCR, and found that nine are expressed. We screened for shRNA
sequences that efficiently knocked them down, and have thus far ascertained whether
silencing six of them (one at a time) has impacted infection with a CXCR4 tropic strain
of HIV expressing GFP (NL43-IRES-GFP), pseudotyped with VSV-G. Silencing of
myosins Ic, If, X and XVIlla has shown no impact in the first half of the infection cycle,
as measured by percentage of GFP+ cells in flow cytometry. Moreover, no statistical
difference was found in viral production on the supernatant of infected cells, quantified
by CBA for p24 HIV protein. We have not yet determined whether silencing of those
proteins impacts the infectivity of the produced virions.

On the other hand, knockdown of myosins Ig and IXb has led to an increase in
both infected cells and virus production. Further exploration into myosin IXb has shown
altered quantities of polymerized actin through flow cytometry with phalloidin staining.
Extraction of DNA at different time points suggests that the virus reached the nucleus
and integrated faster in silenced cells, as late retrotranscription products were detected
earlier, and in more quantity, than in control cells. The expression of restriction factors
was also measured by quantitative PCR, and was not decreased in silenced cells.
Seeing as myosin IXb has a RhoGAP domain in its structure, we are currently examining
the RhoA signaling pathway, by measuring protein expression/activation of its
components and utilizing drug treatments that inhibit the pathway at different steps.

It seems clear so far that myosin IXb has a protective role against HIV-1 infection
in U937 in vitro, albeit we have not yet elucidated the mechanism involved.
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