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Role of B-Chemokines in
Suppressing HIV Replication

Fiorenza Cocchi et al. (1) found that three
different B-chemokines (RANTES, MIP-
la, and MIP-1B) produced by CD8* T
lymphocytes suppress human immunodefi-
ciency virus (HIV) replication in peripheral
blood mononuclear cells (PBMC). More-
over, neutralizing antibodies to all three
chemokines eliminate the activity against
HIV detected in CD8" cell supernatants
(1). They conclude that these chemokines
are responsible for the CD8™ cell anti-HIV

Fig. 1. RANTES, MIP-1a, and MIP-18 in CD8*
cell culture fluids that were positive (hatched bars)
or negative (open bars) for CAF antiviral activity.
Chemokine concentrations in randomly selected
CD8" cell culture fluids were measured by ELISA
(Quantikine kits, R&D Systems, Minneapolis, Min-
nesota) in duplicate according to the manufactur-
er's instructions. CAF activity of each fluid was
previously determined as described (4, 6, 7). Data
shown are representative of nine CAF-positive and
-negative fluids. Fluids were collected on days 7
through 12 from cultured CD8" cells from asymp-
tomatic HIV-1-infected individuals. This time peri-
od is optimal for CAF production in vitro (4).

activity described in out studies (2—4).
During out attempts to identify CD8™"
cell antiviral factors (CAFs) that could me-
diate CD8* cell anti-HIV activity, several
cytokines—including the interferons o and
B, the chemokine IL-8, TGF-B, TNF-q,
and the B-chemokines reported by Cocchi
et al.—were identified as having antiviral
activity (3=5) (see below). None of these
cytokines, however, has been present in
consistent or sufficient amounts to be CAF.
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days and replenished with fresh chemokines at each passage. Reverse transcriptase (RT) activity
was measured in culture fluids from the indicated time-points as described (4).
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In addition, neutralizing antibodies to these
cytokines have not affected the extent of
the anti-HIV activity that we have detected
in CD8* cell culture fluids (3-5).

In our evaluation of the 3-chemokines, we
found that the concentrations of RANTES,
MIP-1a, and MIP-1B in CD8™ cell superna-
tants [as measured by enzyme-linked immu-
nosorbent assay (ELISA)] did not correlate
with the anti-HIV activity detected in our
assays (Fig. 1). Culture fluids with high anti-
HIV activity (6) had concentrations of these
chemokines from 0.1 to 4 ng/ml, and culture
fluids lacking antiviral activity showed sim-
ilar concentrations. Moreover, none of
these three chemokines, even when used
together, inhibited HIV-1gp, replication in
purified CD4* cells at the concentrations
found in supernatants of CD8™ cells nor at
the concentrations reported by Cocchi et al.
(I) (Fig. 2A). This virus is one used in our
measurement of CAF antiviral activity (3,
4,6,7).

When these chemokines were used with
a variety of freshly isolated viruses, different
sensitivities were noted (see examples, Fig.
2, B to D). Some were highly sensitive to
the chemokines (for example, SV), some
were resistant, and others showed an inter-
mediate pattern. Cell antiviral factors show
antiviral activity against all these viruses.
As expected, a mixture of neutralizing an-
tibodies to the three B-chemokines, at
quantities similar to those cited (1), did not
block the antiviral activity of CD8" cell
supernatants against acute HIV-1gg, repli-

Table 1. Effect of neutralizing antibodies to 3-che-
mokine on the ability of CAF-containing fluids to
suppress HIV-1 replication in CD4" lymphocytes.
A 50% dilution of CAF-containing culture fluid, or
the medium control fluid, was left untreated or pre-
treated with control antibodies (Ab) or a mixture of
antibodies specific for the B-chemokines for 40 min
at room temperature before addition to HIV-1g.,~
infected CD4* lymphocytes. Control antibody was
nonspecific goat polyclonal (R&D Systems); anti-
chemokine antibody mix consisted of goat poly-
clonal neutralizing antibodies specific to the human
chemokines, RANTES (100 ng/ml), MIP-1a (50
prg/mi), and MIP-18 (100 pg/ml) (R&D Systems).
Reverse transcriptase (RT) activity shown indicates
the average peak of HIV-14¢, replication (at day 10)
in triplicate cultures. Fluids contained B-chemokine
levels similar to those shown in Fig. 1. Culture fluids
receiving the antibodies to chemokine showed a
complete elimination of the chemokines as detect-
ed by ELISA (5).

RT activity
Antibodly (x1000 cpm/ml)

treatment CAF-containing  Control

fluid fluid

Untreated 1952 942

Control Ab 1740 923

Chemokine-Ab mix 1881 903
1393



Table 2. Effect of neutralizing antibodies to
B-chemokines on CAF-mediated suppression of
a B-chemokine-sensitive HIV-1 isolate. As de-
scribed in Table 1, a 50% dilution of two CAF-
containing culture fluids was pretreated with con-
trol antibody or with a mixture of neutralizing anti-
bodies to RANTES, MIP-1«, and MIP-18 before
addition to HIV-14 ~infected CD4 " cells. The ef-
fect of these treatments on the percentage of sup-
pression of HIV replication by the CAF-containing
medium relative to control medium-treated cells is
presented. Virus replication in the control culture
receiving no CAF was about 150,000 cpm of RT
activity per milliliter of culture fluid. The chemokine
levels in CAF fluid 1 were 689, 132, and 520 pg/m
for RANTES, MIP-1«, and MIP-18, respectively.
For CAF fluid 2, we selected a CD8" cell culture
supernatant with high chemokine levels, which
were 14,161, 14,519, and 11,450 pg/ml for RAN-
TES, MIP-1a, and MIP-1, respectively. Fluids re-
ceiving the anti-chemokine antibodies showed
complete elimination of the chemokines as mea-
sured by ELISA.

Suppression of HIV
i 0,
Antibody production (%)
CAF 1 CAF 2
Neutralizing Ab 55 70
Control 46 %

cation in purified CD4" cells (Table 1),
and HIV-1gg; replication in the Jurkat
cell-derivative 1G5 cell line (5). In the
latter case, the suppressive effects of CAF
on  HIV-induced long terminal repeat
(LTR) driven transcription of luciferase (7)
were also evaluated in the presence of the
antibody mixture (8). CAF-containing flu-
ids inhibited luciferase production by 84%,
and the neutralizing antibodies to the che-
mokines showed no effect on this antiviral
effect of the CAF-containing fluid (81%
suppression) (5). The chemokines showed
no effect on the LTR-driven production of
luciferase (5). We have also found that
CAF blocks phorbol 12-myristate 13-ace-
tate (PMA) activation of HIV-LTR tran-
scription in the 1G5 line (5); the chemo-
kines show no effect in this system (5).

We evaluated a chemokine-sensitive
HIV isolate (SV) by the neutralization as-
say. This virus was suppressed by CAF-
containing fluid, even in the presence of
the mixture of neutralizing antibodies to
the three chemokines (Table 2). The par-
tial elimination of suppressing activity ab-
served with treatment of CAF 2 with the
antibodies suggests that the high concentra-
tions of B-chemokines present in this CAF
tluid (Table 2) could be contributing to the
antiviral activity measured.

In summary, some B-chemokines exhibit
anti-HIV activity in vitro against certain
primary isolates. However, as observed with
interferons, IL-8, TGFB, and TNFa, these

cytokines are not primarily responsible for

1394

the noncytotoxic antiviral activity we ob-
served with CD8" cells (3). Production of
CAF is highest in asymptomatic individuals
and decreases with progression to disease
(3). RANTES, MIP-la, and MIP-1B are
not present in higher concentrations in
CD8™" cell culture fluids from HIV-infected
individuals who are long-term survivors as
compared with those fluids from individuals
in whom the disease is progressing (5). They
do not show the broad antiviral activity of
CAF. Moreover, they do not appear to sup-
press HIV transcription, as do CAF and
CDS8™ cells when they are added to infected
CD4* cells (7). Nevertheless, recent obser-
vations about the B-chemokines (9) further
support the value of studying natural im-
mune factors against HIV infection.
Carl E. Mackewicg
Edward Barker
Jay A. Levy
Cancer Research Institute and
Department of Medicine,
University of California,
San Francisco, CA, 94143-0128, USA
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Response: Mackewicz et al. contend that the
C-C chemokines RANTES, MIP-1a, and
MIP-1B that we have recently identified as
major components of the HIV-suppressive
soluble activity released by both primary and
immortalized CD8" T cells (I) are not the
so-called “CAF” they have investigated in
the course of the last 10 years (2). Within 6
to 8 months of the publication of our report
(1), alarge body of evidence has accumulat-
ed that confirms the relevance of chemo-
kines to the physiology of HIV infection.
Indeed, a series of new, fundamental advanc-
es in our understanding of HIV infection has
directly stemmed from the initial connection
between HIV and chemokines (3).

It is encouraging that Mackewicz et al.
now acknowledge that RANTES, MIP-1a,
and MIP-1B can totally suppress HIV infec-
tion even at doses as low as 0.005 wg/ml
(figure 2B of the comment), in contradic-
tion with their recent statement that “only
at high levels (0.5 to 1.0 wg ml~1)” do these
chemokines “show some anti-HIV activity”
(4). Some of the other experiments de-
scribed by Mackewicz et al. (figure 2A and
table 1) were performed with T cell line
tropic viruses (HIV-1gp, and HIV-1g3),
which we have previously shown to be in-
sensitive to RANTES, MIP-1a, and MIP-
IB (I). This lack of sensitivity is deter-
mined by critical changes in the V3 domain
of the gpl20 envelope glycoprotein (5).
The low-level “CAF” activity detected
against these isolates—that is, only about
50% RT suppression (table 1 of the com-
ment)—must therefore result from factors
other than such chemokines. These “other
factors” may include some of the known
HIV-suppressive cytokines produced by
CD8" T cells [the role of most of these
factors was not rigorously excluded with the
acute infection test, which is performed
with T cell line tropic strains, but only with
the endogenous trans-well test (6), which is
commonly performed with NSI strains] and
the C-X-C chemokine SDF-1 (the newly
identified CXCR4-ligand). Nevertheless, it
cannot be excluded that other, still uniden-
tified factors (probably cytokines) might
also play a role, particularly in a nonspecific
manner—for example, by altering T cell
activation or metabolism. With regard to
results with a “B-chemokine—sensitive”
HIV-1 isolate (table 2 of the comment),
many other laboratories have already con-
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firmed that RANTES, MIP-1a, and MIP-
1B are major components of the HIV-sup-
pressive activity against primary HIV and
SIV isolates, which are those commonly
assayed in the classical test of viral suppres-
sion, the endogenous test. Of note, the
CAF-1 tluid, which showed only a modest
suppressive activity (less than 50%), had
the lowest content of RANTES, MIP-1q,
and MIP-1B. Mackewicz et al. also find low
levels of chemokine production by purified
CD8* T cells (figure 1 of the comment).
Although the experimental systems are dif-
ficult to compare in the absence of suffi-
cient technical details, these results are not
consistent with those reported by us (1) and
others (3, 7).

The “CAF” theory is founded on two
major postulates that, until the positive
identification of the factor, cannot be sub-
jected to a rigorous scientific scrutiny: first,
that the HIV-suppressive activity produced
by CD8* T cells results from a single factor;
second, that all the different tests used to
study “CAF” (endogenous, acute infection,
and transcriptional) measure the activity of
the same suppressive factor. The evidence
thus far accumulated seems to contradict
both of these assumptions.

With regard to the first postulate, CD8™*
T cells produce a complex cocktail of fac-
tors, some of which have a well-document-
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ed HIV-suppressive activity. For example,
the HIV-suppressive effect could be abro-
gated in our system only when a combina-
tion of antibodies against all the different
suppressive factors present in the cocktail
was used (I). Thus, previous results ob-
tained with the use of a single cytokine-
neutralizing antibody at a time (6) should
be critically reevaluated.

With regard to the second postulate, it is
increasingly evident that different assay sys-
tems measure different suppressive factors
(or different sets of suppressive factors); an
example is the selectivity of chemokines
against different biological subtypes of HIV
(RANTES, MIP-1la, and MIP-1B for NSI
isolates; SDF-1 for Sl isolates). The concept
of two easily distinguishable suppressive ac-
tivities was implicit in previous results ob-
tained by Levy and his colleagues, who
observed that CD8* T cells derived from
healthy seronegative individuals, unlike
those from HIV-seropositive patients, sup-
press only in the endogenous test (mostly
NSI viruses), but not in the acute infection
test (SI viruses) (8). The best explanation
for these findings is that CD8™ T cells from
uninfected people release a more limited
complement of HIV-suppressive factors.

Fiorenza Cocchi

Anthony L. DeVico

Alfredo Garzino-Demo
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