lation dynamics, will only be resolved

when much larger numbers of individuals

in this early stage of infection have been

examined, with discriminating single cell
studies in both the blood and tissues.
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Rate of Killing of HIV-Infected T Cells and
Disease Progression

I arecent study by Steven M. Wolinsky et
al. (1), of which one of us, A.U.N., was a
co-author, several biological parameters
were found to be associated with the rate of
disease progression in six individuals infect-
ed with human immunodeficiency virus
(HIV). Rapid CD4 cell depletion and dis-
ease progression was associated with low
anti-HIV cytolytic T lymphocyte (CTL)
precursor frequency, high viral loads, and
slow accumulation of genetically diverse vi-
ral forms. It was suggested (I, 2) that these
measures could be explained by the effec-
tiveness of the immune system in killing
infected cells, and that a successful immune
pressure resulted in adaptive evolution of
HIV. An additional correlation with disease
progression that was observed was a prepon-
derance of unspliced cellular HIV messen-
ger RNA (mRNA) as compared to spliced
mRNA in rapid progressors. Current hy-
potheses suggest (3) that the observed dif-
ferences in the ratio of unspliced to spliced
RNA (U/S RNA ratio) among patients is
accounted for by the patients having viruses
with different viral properties.

1962

The difference in the ratio of spliced to
unspliced RNA might also be explained by
differences in the effectiveness of the cellu-
lar immune response. HIV RNA production
by an infected cell goes through several
phases. In the early phase the viral tran-
script gets multiply spliced to express the
early regulatory genes and there is no export
of unspliced RNA from the nucleus. Only
in the late phase of viral expression does
unspliced RNA get exported to the cyto-
plasm (4). The U/S RNA ratio is therefore
strongly dependent on the ratio of cells in
the early phase, expressing only spliced
RNA, versus the cells in the late phase,
expressing also unspliced RNA. Faster kill-
ing of the cells in the early phase will not
change the U/S RNA ratio, because the
number of cells in the later phase depends
on the number of cells that complete the
early expression phase. Thus, if more early
phase cells are killed, the amounts of both
spliced and unspliced intracellular mRNA
will be reduced proportionately. On the
other hand, faster killing of the cells in the
later expression phase will significantly re-
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duce the amount of unspliced intracellular
mRNA. Therefore, faster killing of infected

- cells in slow-progressors that have better

CTL responses will give rise to a relatively
low U/S RNA ratio. Slower killing of in-
fected cells in rapid progressors will give,
according to this hypothesis, higher U/S
RNA ratio. This is consistent with higher
U/S RNA ratios observed (I, 3, 5) in rapid
progressors, which is associated (1) with
weaker cellular immune responses.

This same hypothesis could explain the
longitudinally observed (I, 3, 5) increase of
the U/S RNA ratios as being related to
weakening of the cellular immune response
during the period of disease progression (2).
The hypothesis suggested here is in line
with the one suggested by Wolinsky et al.,
that differences in the CTL response are the
basis for differences in the rate of disease
progression in these patients. A quantita-
tive analysis of the hypothesis, using a
mathematical model, gave the same results
as described above (6).
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