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The human immunodeficiency virus-1 (HIV-1) is the causative agent of acquired
immunodeficiency syndrome (AIDS). The majority of worldwide infections occur via
the sexual route, but vertical and parenteral transmission also remain a significant
issue. Although the combined antiretroviral therapy (CART) available to treat HIV-1
1s largely successful in most patients, poor adherence resulting in viral escape
mutations and adverse side-effects remain a problem for some. A large barrier is that
in cART treated patients the virus remains latent in CD4 T as well as tissue resident
macrophages and is therefore hard to detect. HIV-1 enters cells via the CD4 receptor
and also requires a co-receptor in either CXCR4 or CCR5. To cure a patient of HIV-1
it must be well understood exactly which tissues in the body harbour the majority of
replication competent virus that is contributing to viral rebound upon the cessation of
cART, which is what this study aimed to further investigate.

In this study a CCR5 tropic strain of HIV-1 (JR-CSF) was used. By carrying out
random mutagenesis PCR on the nefgene only of this virus, an infectious JRCSFEnef’
with a highly mutated nefgene was created. A pool of infectious JRCSFEnefwas used
to infect both dJurkat-CCR5 cells and hematopoietic stem cell-transplanted
humanized mice. Initially, inspection of the supernatant of Jurkat-CCR5 cells
confirmed the presence of a wide range of viruses with unique nef sequences
indicating the JRCSFnef pool consisted of replication competent virus. The
JRCSFE nefpool was then infected into three humanized mice and the virus in the
plasma at 1, 2, 4 and 6 weeks post infection as well as in various lymphoid tissues at
necropsy at 9 weeks post infection were analysed. It was observed that in all three
mice, the bone marrow (BM) and plasma possessed identical virus indicating the BM
acts as the source of plasma virus at all times in these mice. In one mouse the identical
virus was observed in both spleen and plasma and in another the lymph nodes and
plasma, indicating these tissues are also contributing. A viral outgrowth assay of
murine spleen cells with human peripheral blood lymphocytes confirmed the presence
of replication competent virus in the plasma of one mouse, and the plasma and bone
marrow virus of another. In summary, this novel method demonstrated in these
experiments shows that it is possible to trace HIV-1 trafficking with an artificially
mutated gene (neff. This method is preferable to the addition of artificial barcodes, as
all of the mutations created in these experiments may in theory occur in an HIV-1
infected person, more closely representing a real distribution of HIV-1 infection.
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