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Although the antiretroviral therapy (ART) successfully prolongs lives of

HIV-infected patients, the current therapy is insufficient to eradicate infected cells.
Understanding the characteristic of the cells harboring provirus is thus crucial. Taking in
consideration of the HIV pandemicity in my home country Tanzania, | established a cohort of
successfully treated HIV-infected patients (N=115). Firstly, the median copy number of proviral DNA
in Tanzania showed within the ranges reported in subtype B-infected patients in the developed
contries. Also, sequencing analyses of a part of the viral genome revealed that the treated subjects

relatively rarely harbored drug-resistant mutations in proviral genome, suggesting that majority of

rebound viruses potentially remained sensitive to ART in Tanzania despite nearly 30% of
pretreatment drug resistant mutations were found. Attemts to amplify near full length proviral
genome from some of these patients® specimens are still in progress.
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(Scientific background and the key scientific question)

Latent HIV-1 infection occurs when either activated CD4+ T cells become dormancy or dormant
T cdlsin lymphoid tissues become infected. The proviral DNA harbored in the dormant T cells
can hardly be eliminated by antiretroviral (ART) drugs and CTL responses. Thisis because most
of ART drugs and CTL responses target viral proteins that are involved in the viral replication
cycle. However, in regards to HIV-1 latency, factors that are associated with induction of HIV-1
latency are still not well understood, and they are very essential for a better design of the HIV
therapy.

On the other hand, a plenty of ART-treated patients can control HIV replication down to
undetectable level over along period of time. However, rebound viremiais consistently observed
when the ART therapy is interrupted. This rebound viremia suggests the ability of replication-
competent viruses to sustain drug pressure over some years and hence serve as reservoir virusin
the human host. Therefore, the characterization of both the reservoir virus aswell asthe cellsthat
harbor these viruses (including both replication-competent and defective ones) is very crucia in
order to eliminate the HIV reservoir. However, one major obstacle to this approach is to how we
can distinguish the reservoir from uninfected cellsin vivo.

(The purpose of the research project)

Although recent advance in ART helped in improving health outcome of the HIV-infected
individual, but existence of factorslike drug toxicities, drug-specific resistance mutations
as well as persistence of the residual replication virus in the reservoir hinder the efficacy
of these drugs for long-term treatments. As maintaining long-lived latently infected viral
reservoir cells, impose a mgjor challenge to the eradication of the virus within the body
of individuals.

Also, | would like to emphasize that HIV-1 infection remains pandemic in my home
country Tanzania. Poor adherence secondarily to either low ART drug supply or failure
for the individual to access the health care facility will always lead to rebound viremiato
even awell clinically ART stabilized patients. Therefore, by overcoming various hurdles,
| want to contribute to devel oping new therapeutics and to improving healthy livesin the
resources limiting setting such as my home place Sub-Sahara Africa.

(2) Identifying the clinically cCART stabilized patients in Tanzania cohort

The subjects will be selected among of the participants in an established Tanzania cohort; these
individuals should have the undetected plasmaviral load for a period of at least two years during
their CART at the time of the sample collection. However, the plasma vira loads are always
reconfirmed at time of sample collection to avoid including any individual with rebound viremia.

(2) Quantification of proviral DNA copy numbers

Host genomic DNA was prepared from 2-5 million PBMC isolated from Tanzanian HIV-infected
patients. Provird DNA copy numbers were quantified using quantitative PCR method as
previously described (Malnati, et. al., Nature Protocol 3, 1240-1248, 2008). The amplification
primers span LTR-gag region that is highly conserved among group M viruses including subtype
A, C and D dominantly circulating in Tanzania.

(3) Sequencing analysis of provirad DNA
Using host genomic DNA prepared as above, a part of HIV-1 provira including the genes
encoding protease, reverse transcriptase, and integrase was PCR amplified and analyzed for
nucl eotide sequencing by Sanger method.

(1) Proviral DNA copies in successfully cART-treated individuals in Tanzania

We first recruited patients who showed suppressed viremia at least 1-2 years with the
detailed characteristics shown in the Figure 1. Viraly suppressed subjects during ART
showed significantly lower proviral DNA load (Figure 2) even in the resource limiting
setting in Sub Sahara African countries Tanzania. The extent of provira copy number
seemed to be within the values reported so far in the developed countries.



Figure 1 Study subjects and approach
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Figure 2 Proviral DNA load among virally suppressed subjects vs ART naive and
treated but viremic subjects
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Proviral DNA load is significantly lower in virallysuppressed compared to ART naive or treated but viremicsubjects

(2) Drug-resistance mutations in proviral DNA in successfully cCART-treated individuals
in Tanzania

We initially analyzed the drug-resistant mutations in currently circulating in Tanzania
using plasmaviral RNA isolated from treatment naive patients. We found that nearly 30%
of treatment-naive patients harbored at least one mutation causing decreased sensitivity
to one of antiretroviral drugs (Figure 3).

Figure 3 DRM in viral RNA
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Because of such high prevalence of pre-treatment drug resistant mutations, we next
analyzed drug-resistant mutations in proviral DNA from subjects who were ART treated
and suppressed viremia over 1 year. The results showed that these successfully treated
subjects had relatively rarely harbor drug-resistant mutations in proviral genome,
suggesting that majority of rebound viruses potentially could remain sensitiveto currently
available ART. However, we did not successfully amplify near-full length proviral
genome from host genomic DNA of these subjects. Thisissue remains further attempts.



Figure 4 DRM were relatively rare among virally suppressed subjects
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