Mitochondrial DNA (mtDNA) Depletion in Adipose Tissues but
not PBMCs Correlate with Lipoatrophy in HIV-infected Patients
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Peripheral blood mononuclear cells (PBMCs) mtDNA levels have been suggested as
surrogate markers for NRTIl-mediated mitochondrial toxicity including lipoatrophy. Utilizing
samples from a previously reported lipoatrophy study (Shikuma, C.M., AIDS, 15: 1801, 2001),
we report matched mtDNA copies/cell results from peripheral adipose tissues and PBMCs
devoid of platelets as assayed by real-time PCR. Our hypothesis is that PBMCs devoid of
platelets are a poor surrogate markers for HIV-lipoatrophy. To address this issue, PBMCs
and peripheral adipose tissues mtDNA copies/cell were quantitated in HIV-seropositive
patients treated with nucleoside reverse transcriptase inhibitors (NRTIs)-containing HAART
with lipoatrophy for > 6 months, HIV-infected patients treated with NRTIs-containing HAART
with no lipoatrophy, HIV-infected patients naive to antiretroviral therapy, and HIV
seronegative participants. Our results show that HIV lipoatrophy is associated with
mitochondrial DNA depletion in different subcutaneous fat depots as measured by
real-time PCR. PBMC mtDNA copies/cell did not correlate with lipoatrophy.

Background

Recently several studies have shown decreases in mtDNA levels in subcutaneous adipose
tissue in lipoatrophic HIV-patient taking NRTIs (Cherry, C.L., JAIDS, 30:271, 2002, Walker,
U.A., JAIDS, 29: 117, 2002, Shikuma, C.M., AIDS, 15: 1801, 2001). Subcutaneous adipose
tissue can be obtained from different sites and mtDNA copes/cell have not been compared
until this study. Also, the question of mtDNA depletion in HIV-infected patients blood cells
as a marker to evaluate organ specific mitochondrial DNA damage is controversial. For
instance, in one study, mtDNA from buffy coats was significantly depleted in 8 HIV-infected
patients with symptomatic hyperlactemia who were receiving ART. This decrease in mtDNA
preceded a rise in venous lactate levels and was reversible after discontinuation of ART
(Cote H.C., N Engl J Med, 346:811, 2002). In contrast, other studies have demonstrated that
PBMC mtDNA does not correlate with adipose mtDNA level depletion in HIV-patients taking
NRTIs (McComsey, G. AIDS, 8:513, 2002, Cherry, C.L., JAIDS, 30:271, 2002). Studies like
these have been criticized on the size of their population, assay used to quantify mtDNA,
types of blood cells assayed (buffy coats or PBMCs), and whether these cells are
contaminated with platelets. The latter being problematic since platelets contain
mitochondria and no nucleus, which could lead to skewed results (Gerschenson, M. Antiviral
Therapy, 8:17, 2003). This study examines ficoll purified PBMCs and subcutaneous
adipose tissue mtDNA copies/cell in HIV-infected patients treated with NRTIs-containing
HAART with no lipoatrophy, HIV-infected patients naive to antiretroviral therapy, and HIV
seronegative participants.

The four cohort cross-sectional patient sample numbers varied from n=3-10. PBMCs were
isolated by Ficoll gradient and the removal of platelets was confirmed by flow cytometry. Thigh,
abdomen, and neck subcutaneous fat was obtained from all patients. Total DNA was isolated
and integrity examined by agarose gel electrophoresis. Intact DNA was assayed for mtDNA
copies/cell by real-time PCR using primers for the mitochondrial NADH dehydrogenase 2 and
the nuclear Fas gene. Statistical analysis was done using the Mann-Whitney Rank Sum test for
non-parametric data with the threshold for significance set at p = 0.05.

Analysis of mtDNA copies/cell by a real-time PCR technique

DNA was extracted from frozen PBMCs at —70°C using a Qiagen DNA kit (Qiagen, Inc).
Standardization of real-time PCR was performed using LightCycler FastStart DNA Master SYBR
Green | with the Roche LightCycler instrument (Roche, Indianapolis, IN). A dilution series of the
control plasmid containing the 90 bp mtDNA NADH dehydrogenase, subunit 2 and the 98 bp
Fas Ligand gene was prepared to set up the standard. The genomic primers, GenDIR (GGC
TCT GTG AGG GAT ATA AAG ACA) and GenREV (CAA ACC ACC CGA GCA ACT AAT CT)
were specific for the region of the genome encoding the Fas Ligand (98 bp). The mitochondrial
primers, mtREV (CCG GAG AGT ATA TTG TTG AAG AG) and mtDIR (CAC AGA AGC TGC
CAT CAA GTA), amplify a region of mitochondrial DNA (90 bp) which encodes for the
mitochondrial protein (Shiramizu, B., JAIDS, 32: 370, 2003). Each sample and standard was run
in duplicate (20 ml reaction volume) containing: SYBR Green Master Mix, 10 picomoles of each
primer, and approximately 5 ng sample of DNA. PCR cycling conditions were: 95°C for 10
minutes followed by 40 cycles of 95°C for 3 seconds, 58°C for 5 seconds, and 72°C for 5 sec.
At the conclusion of the PCR, a melt curve analysis was immediately begun with the following
conditions: beginning at 65°C, the temperature increased half a degree every 30 sec for 60
cycles. The results were then analyzed with Version 3.5 LightCycler software.

Analysis of mtDNA copies/cell by real-time PCR
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Conclusions

m HIV lipoatrophy is associated with mitochondrial DNA depletion in different subcutaneous
fat depots.

B Neck and abdomen fat has increased mtDNA copies/cell compared to the thigh.

m PBMC mtDNA copies/cell did not correlate with lipoatrophy.
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