HIV-1 gp120 Induces IL-4 and IL-13 Release from Human
FceRI* Cells Through Interaction with the V ,3 Region of IgE*
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HIV-1 glycoprotein (gp) 120 from different clades is a potent stimulus for IL-4 and IL-13 release from basophils purified from
healthy individuals seronegative for Abs to HIV-1 and HIV-2. IL-4 mRNA, constitutively present in basophils, was increased after
stimulation by gp120 and was inhibited cyclosporin A and tacrolimus. IL-4 and IL-13 secretion from basophils activated by gp120
was not correlated. There was a correlation between the maximum gp120- and anti-lgE-induced IL-4 release from basophils. The
averaget,,, gp120-induced IL-4 release was lower than for IL-13 release. Basophils from which IgE had been dissociated by brief
exposure to lactic acid no longer released IL-4 in response to gp120 or to anti-IgE. The response to a mAb cross-linking drehain

of high-affinity receptor for IgE (Fc eRl) was unaffected by this treatment. Three human \{,3* monoclonal IgM inhibited gp120-
induced secretion of IL-4 from basophils. In contrast, \{;6* monoclonal IgM did not inhibit the release of IL-4 induced by gp120.
Synthetic peptides distant from the NH, and COOH termini of gp120,,, inhibited the activating property of gp120,,,. These
results indicate that gp120, which acts as a viral superantigen, interacts with the ¥3 region of IgE to induce the release of IL-4
and IL-13 from human FceRI™ cells. The Journal of Immunology,2000, 164: 589-595.

helper responses based on their profile of cytokine secreT,,2 rather than in ;1 clones (17). Subsequent reports have added
tion has been established (1), cells produce IFNy  to the controversy (18—21). The apparently conflicting results
and IL-2, whereas J2 cells produce IL-4, IL-5, and IL-13. Atype  could be due to 1) technical reasons, 2) the production @like
2 cytokine profile secreted by CD4T cells stimulates IgE levels cytokines by cell types other than lymphocytes, 3) stimulation by
(2, 3). Serum IgE levels are increased in adults and in children witfgpeciﬁC superantigens, or 4) cytokines other than IL-4. In fact,
HIV-1 infection (4—8). Elevated IgE levels in HIV-1-infected chil- st studies have focused on IL-4 and IL-10, whereas recent data

dren and adults have been associated with the progression gfo, that other cytokines such as IL-13 are critical fp2Tcell

HIV-1 disease (9—11). Thus, IgE levels could be a marker of poorpolarization (22-24).

prognosis in some patients in the early or late stages of HIV-1 Basophils and mast cells are the only cells that synthesize his-

infection (9—11). tamine and express high-affinity receptors for IgE ff° (25,

These observations generated great interest and some contré)é) Immunologic activation of human basophils generate and se-
versy. Clerici et al. (12, 13) suggested that, during the early stages ’; 9 P 9

of HIV-1 infection, there is a switch from “Ti-like” toward a crete a restricted profile of cytokines (IL-4 and 1L-13) (27-30) that

“T ,,2-like” pattern of cytokine production. This hypothesis was are. critical fqr Ta2 cell polarization (1-3, 22—24). Also, immuno
indirectly supported by the observation that IL-4 gene-targeted®9ically activated human mast cells synthesize IL-4 and IL-13
mice lacking T,2 responses do not develop murine AIDS (14). (31-33). Moreover, HIV Ags induce histamine release from

However, the association with another gene product is a preret@sophils (34).

uisite for nondevelopment of murine AIDS (15). Graziosi et al. HIV-1 and HIV-2 destroy CD4 lymphocytes, which leads to
(16) did not detect an overall shift in the cytokines pattern towardAIDS (35, 36). The entry of HIV into host cells is mediated by
the T,,2 subset in lymph nodes of HIV-1-infected individuals . In sequential interaction of the viral envelope glycoprotein (gp)
another study, Maggi et al. (17) did not find a bias towag@-Tike gp120, with the CD4 gp (36, 37) and chemokine receptors on the
cytokine patterns in T cell clones from HIV-1-infected individuals cell surface (38—40). HIV-1 gp120 is a new member of the Ig
during the progression to AIDS . They demonstrated a preferentiasuperantigen family (41—-43). Ig,\8 gene products are the ligand
depletion of CD4 T, 2-type cells in the advanced phases of for gp120 (44), and this interaction might explain the superantigen
activation of human B lymphocytes in patients with AIDS (45).
Protein Fv, an endogenous superantigen stimulated by viral infec-

T he existence of functionally polarized human CDZF HIV-1 infection and found that HIV-1 replicates preferentially in
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Materials and Methods (4-18% of the total cellular histamine) was subtracted from both the nu-

Reagents merator and denominator (49). All values are based on means of duplicate
or triplicate determinations. Replicates differed from each other in hista-

The following were purchased: 60% HCJ@Baker, Deventer, The Neth ~ mine content by<10%.

erlands); BSA, PIPES, hyaluronidase, collagenase, chymopapain, elastase

type I, human serum albumin (Sigma, St. Louis, MO); HBSS, IMDM, and -4 and IL-13 ELISA

FCS (Life Technologies, Grand Island, NY); deoxyribonuclease | (Calb’io-The harvested supernatants were assayed for IL-4 or IL-13 by using the

chem, La Jolla, CA); RPMI 1640 with 25 mM HEPES buffer, Eagle’s || .4 or |L-13 Quantikine high sensitivity kit (R&D Systems, Minneapolis,

MEM (Flow Laboratories, Irvine, Scotland); and Dextran 70, Percoll, and MN). The standard curve for these kits was run in the same medium used
protein A-Sepharose (Pharmacia Biotech, Uppsala, Sweden). Rabbit antiyr the release experiments (47, 48).

human-Fe Ab was a generous gift from Drs. Teruko and Kimishige Ish-
izaka (La Jolla Institute for Allergy and Immunology, La Jolla, CA). The Isolation of cellular mRNA
mADb against thea-chain of FeRI was a generous gift from Dr. John

Hakimi (Roche Research Center, Hoffman-LaRoche, Nutley, NJ). RNA was isolated by harvesting the basophils from culture wells and

centrifuging for 30 s at 10,00 g. After removal of the supernatants,
Buffers the cell pellet was extracted with RNAzol B (Tel-Test, Friendswood,

. . TX), which is a modified guanidinium thiocyanate single-step procedure,
The PIPES buffer used in these experiments was made up of 25 mM PIPEg; described (47).

(pH 7.37), 110 mM NacCl, and 5 mM KCI. The mixture is referred to as P.

PCG contained, in addition to P, 5 mM Ca@ind 1 g/L dextrose (47); pH RT-PCR and quantitative PCR

was titrated to 7.4 with sodium bicarbonate. PBS contained 8.0 g/L NaCl, ) )

2.89 g/L NgHPO, - 7H,0, 0.2 g/L KH,PO,, 0.2 g/L KCI, (pH 7.3); TCF An aliquot of total qellular mRNA was reversed transcrlbgd to cDNA and
contained 8.0 g/L NaCl, 0.2 g/L KCI, 0.05 g/L NaPO,, 0.28 g/L PCR expanded using the GeneAmp RNA PCR Core kit (Perkin-Elmer

NaHCO,, and 1.00-glucose (pH 7.3); TGMD contained 0.25 g/L MggCl International, Nieuwerkerk, The Netherlands), as described (47). In this

6H,0, 10 mg/l DNase, and 1 g/L gelatin in addition to TCF (pH 7.3) (46). Protocol, RT was performed on 2l of the RNA extract (10-20% of the
total RNA extracted). The RT mix (5 mM Mgglwas incubated for 20

Purification of human monoclonal IgM min in a Perkin-Elmer/Cetus thermocycler (Perkin-Elmer/Cetus, Norwalk,
. . . CT) followed by 2 min at 95°C to inactivate the RT. Buffers, dNTPs (final
Mono;lonal IgM were pu_rlfled from the sera of patients with Waldgn- concentration, 0.4 mM each), Amplitaq polymerase (1 UiS®eaction),
strom’s macroglobulinemia by gel permeation, as desprlbed (46). Variablgq paired primers (0,5M each) were added to RT tubes (bringing MgCl
regions of these_ monoclonal IgM were determined using awell_-_characterf0 2 mM), and the PCR reaction was cycled according to the following
ized panel of primary sequence-dependeptand Vi family-specific re  protocol: denaturation at 95°C for 15 s, annealing at 60°C for 15 s and at
agents that identify framework regions previously described (46). 72°C for 30 s. IL-4 was cycled 56 times before a 15-min incubation at 72°C
i nati ; ; for a final extension. The primers for IL-4 and IFNwas performed and
Purification of peripheral blood basophils synthesized with commercial source (Life Technologies) based on the
Basophils were purified from peripheral blood cells of normal subjects,known cDNA sequences for the cytokines.
aged 19-47 years (mean age, 36.5.2 years), undergoing hemapheresis.  An aliquot (10ul) of the reaction product was visualized on 2% agarose
Buffy coat cell packs from healthy volunteers provided by the Immunohe-in buffer containing 0.5u.g/ml of ethidium bromide. As a negative control,
matology Service at the University of Naples Federico Il were reconsti-an aliquot of each RNA sample was subjected to PCR amplification with-
tuted in PBS containing 0.5 g/l human serum albumin and 3.42 g/L sodiunput the RT step.
citrate and loaded onto a countercurrent elutriator (model J2-21; Beckman In some experiments, an aliquot of total cellular mMRNA was reversed-
Instruments, Fullerton, CA). Several fractions were collected, and fractiongranscribed to cDNA and PCR expanded for quantitative PCR using a
containing basophils in large numbers20 X 10° basophils) and of im Cytopress Detection kit (BioSource International, Camarillo, CA). This
proved purity &15%) were further enriched by discontinuous Percoll gra- technique is a competitive PCR in which a known copy number of an
dients (49). Yields by this technique ranged from 3 tox1Q0° basophils, ~ exogenous synthesized DNA, known as the internal calibration standard
with a purity from 74 to 98%, as assessed by basophil staining with Alcian(ICS). The ICS was constructed to contain PCR primer binding sites iden-

blue and counting in a Spiers-Levy eosinophil counter (49). tical to the IL-4 cDNA and a unique capture binding site that allows the
. L resulting ICS amplicon to be distinguished from the IL-4 amplicon. The
Isolation and purification of human lung mast cells Cytopress kit contains IL-4 primers, one of, which is biotinylated, to be

Macroscopically normal lung tissue obtained from patients undergoing tholncIUdecj in the PCR mix. During amplification, biotin-labeled primer is

racotomy and lung resection, mostly for lung cancer, was dissected fre@corporated into both ICS and IL-4 amplicons. After PCR, the amplicons

from pleura, bronchi, and blood vessels, minced into 3- to 8-mm fragmentsare denatured and hybridized to either ICS or IL-4 sequence-specific cap-

and dispersed into single-cell suspensions as described (46). Yields Witﬁlre oIigonucIeotides._Capture oligonucleotides are prebound to mic_rqtiter
this technique ranged betweenx310° and 20x 10° mast cell, with a wells. The captured biotinylated sequences are detected and quantified by

purity between 1 and 8%. The cells were resuspended and incubated ovéP—e _a_ddmon of an enzyme-streptawdln conjugate HRP, follqweq by the
night in RPMI 1640 containing 25 mM HEPES, 2 miMglutamine, 1% addition of the substrate. The signal generated in the reaction is propor-

- o ; ) ] jonal to the amount of amplicon present. Because the ICS is amplified at
gentamicin, and 10% FCS as described previously (46). Mast cells |so|ate§ﬁ efficiency identical to the IL-4 cDNA, it can serve as a standard for IL-4

from lung parenchyma were fractionated in a Beckman elutriator (Beck- o ) . L
man Instruments). Elutriation fractions with the greatest percentage of maéégltllﬁ‘a?:gr}:gﬁ'?Rétggongmﬁzr tg];;log'gsfg: tlrl;t-flan- zle-iczgf(i:c R\A::ﬁi(t:gotﬂés
cells were pooled, and further purified by flotation in Percoll density gra- p

dients as described (46). The fractions rich in mast cells were then counte tal QD for the I.CS well and the input copy numb_er of the ICS. The
by Alcian blue stain. ollowing formula is used to calculate the starting copies of IL-4 cDNA in

the PCR reaction: (total IL-4/total ICS ODJ 2 X input copy number of

Histamine and cytokine release assay ICS = starting copy humber of IL-4 cDNA. Factor 2 is used to correct for
double-stranded DNA ICS. The copy number is adjusted for any dilution

Basophils (-6 X 10" basophils/tube) or mast cells-8x 10 cells/tube)  done on cDNA before amplification according the manufacturer’s protocol.

resuspended in PCG (histamine release) or IMDM (cytokine release) and = )

0.1 ml of the cell suspension were placed in 3275-mm polyethylene  Statistical analysis

tubes and warmed to 37°C; 0.1 ml of each preformed stimulus for releas

was added, and incubation was continued at 37°C for 45 min (histamin

release)4 h (IL-4 secretion), or 18 h (IL-13 secretion) (47, 48). At the end

of this step, the reaction was stopped by centrifugation (20Q§) 22°C,

2 min), and the cell-free supernatants were stored24i°C for subsequent

assay of histamine and cytokine content. The cell-free supernatants WeBeSUItS .

assayed for histamine with an automated fluorometric technique (50). TotdEffects of gp120 on IL-4 synthesis and release from human

histamine content was assessed by lysis induced by incubation of cells withasophils

2% perchloric acid before centrifugation. To calculate histamine release as . . .

a percentage of total cellular histamine, the spontaneous release of histhOr our experiments we purified-@8%) human peripheral blood

mine from basophils (0—8% of the total cellular histamine) and mast cellsbasophils from healthy individuals who were seronegative for Abs

he results are means SEM. The data subjected to linear regression were
calculated by the least-squares methpd=(a + bx) in which a was the
y-axis intercept and the slope of the line (51).
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FIGURE 2. Effects of various concentrations of gp120 from four dif-
ferent HIV-1 isolates on IL-4 secretion from human basophils obtained
from normal donors negative for HIV-1 and HIV-2 Abs. Each point rep-
resents the meatt SEM obtained from seven experiments. Error bars are
not shown when graphically too small.
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S 871 Z40 § gp120 (g9p12Qy, 9p12Qe, 9p12QAy, and gpl2@,,) derived
§ ‘3:. L 20 E from divergent HIV-1 isolates from different viral clades (B and E)
x 87 8307 & of various geographical origins (United States, France, and Thai-
2 :" E land). These highly divergent samples of gp120 induced IL-4 re-
| 41 240 Lo S lease from basophils. This implies that the capacity to induce cy-
L \g T tokine release from basophils is a general feature of gp120, which
3 21 : 101 ‘g has been maintained throughout the evolution of the virus (Fig. 2).
“E: i 2 Two unrelated gps, BSA and human serum albumin (1-100 nM),
04 = 0 lFo &

) ) did not activate any of the basophil preparations tested (data not
Unstimulated gp120 Anti—IgE
shown).
FIGURE 1. A, RT-PCR quantitative analysis of IL-4 mRNA expression ) )
in human basophils stimulated with anti-IgE ggy/ml) or gp120 (10 nM).  Kinetics of gp120-induced IL-4 and IL-13 secretion from human

Purified basophils ¥ 98%) obtained from normal donors negative for basophils

HIV-1 and HIV-2 Abs were preincubated (16 h at 37°C) with recombinant Fig. 3A compares the kinetics of histamine, IL-4, and IL-13 release

human IL-3 (10 ng/ml), washed, and then incubated with recombinantfrom basophils challenged with 120. Histamine release was
human IL-3 (10 ng/ml) with or without anti-IgE or gp120rfé h at37°C. P 9 9p )

IL-4 MRNA was amplified by a quantitative RT-PCR. The cDNA sub- COMPlete within 5 min, IL-4 release was complete in 3-4 h,
jected to electrophoresis was visualized by ethidium bromide. WithoutVhereas IL-13 release plateaued at 18 h. Lower concentrations of

cDNA (no RT) or nucleic acid (no nucleic Ac.), no PCR product was 9120 consistently exerted a more potent effect on the secretion of
visualized.B, Effects of anti-IgE (1ug/ml) and gp120 (10 nM) on intra-  IL-13 than on IL-4 and histamine release (Fig)3Similar results
cellular levels of IL-4 mRNA copies, on the extracellular protein levels of were obtained with the four gp120 derived from different clades
IL-4, and on the release of histamine from basophils compared with un{data not shown). These data demonstrate that nanomolar concen-
stimulated cells. trations of gp120 induce the secretion of IL-13, an important cy-
tokine for the polarization of J2 cells (22—24), from basophils.
to HIV-1 and HIV-2. We then cultured basophils with recombinant ] ) o )
human IL-3 (10 ng/ml for 16 h), washed the cells, and challenged®Yclosporin A (CsA) and tacrolimus inhibit gp120-induced IL-4
them with recombinant gp120 from HIV-1 (10 nM) or anti-IgE (1 Secretion from human basophils
wng/ml). Fig. 1 shows a representative result of four experiments imwo immunophilin-binding drugs, CsA and tacrolimus (FK-506),
which we examined the effects of gp120 and anti-IgE on the levelsre potent inhibitors of the IgE-dependent release of proinflamma-
of extracellular IL-4 protein, specific IL-4 mRNA, and secretion of tory mediators from human basophils and mast cells (52-54). We
histamine. These experiments demonstrated that gp120 and angempared the effects of preincubation of low concentrations of
IgE increased specific IL-4 mRNA copies. gp120 and anti-IgECsA (24—800 nM) and tacrolimus (1-30 nM) on the release of
stimulated the release of IL-4 parallel to the secretion of histaminéhistamine and the secretion of IL-4 from purified basophils acti-
from basophils. In contrast, IFN-MRNA was not detected in any vated by gpl20. CsA concentration-dependently inhibited the
of the basophil preparations stimulated with gp120, suggesting thajp120-induced release of histamine and IL-4 from basophils at
gp120-mediated stimulation of ERI™ cells induced only cyto  concentrations as low as 24 nM (Figd)} The inhibition of IL-4
kines of the T,2 profile (data not shown). release ranged from¥30% at 24 nM to 90-95% at 240 nM, with
an 1G, of 31.6 = 6.4 nM, similar to that calculated from the
inhibition of histamine release (46.8 9.3 nM). The effects of
tacrolimus on the release of histamine and the secretion of IL-4
To verify that HIV-1 envelope glycoprotein gp120 has the capacityfrom human basophils were similar to those observed with CsA
to induce basophil activation, we compared four recombinan{Fig. 4B). However, tacrolimus was more potent than CsA with an

Effects of gp120 from divergent isolates of HIV-1 from different
viral clades
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FIGURE 3. A, Kinetics of IL-4, IL-13, and histamine secretion from
human basophils induced by gp120 (10 nM). Each point represents the L 3 10 30

mean* SEM obtained from three experiments. Error bars are not shown FK-506 (nM)

when graphically too smalB, Effects of various concentrations of gp120 £iGURE 4. A, Effect of various concentrations of CsA on IL-4 and his-

on IL-4, IL-13, and histamine release from human basophils. Each pointamine release from human basophils obtained from normal donors nega-
represents the mean SEM obtained from four experiments. Error bars are tjye for HIV-1 and HIV-2 Abs. Cells were preincubated for 15 min at 37°C

not shown when graphically too small. with the indicated concentrations of CsA and then challenged (4 h at 37°C)
with gp120 (3 nM). Each bar represents the mearSEM of percent
inhibition of mediator release from three experiments. Error bars are not
shown when graphically too smaB, Effect of various concentrations of
tacrolimus on IL-4 and histamine release from human basophils obtained
from normal donors negative for HIV-1 and HIV-2 Abs. Cells were pre-
incubated for 15 min at 37°C with the indicated concentrations of tacroli-
Brief exposure to low pH removes most of the IgE bound onmus and then challenged (4 h at 37°C) with gp120 (3 nM). Each bar
FceRI* cells, thus greatly reducing the activating properties offepresents t'he meah SEM of percent inhibition of mediator release from
IgE-mediated stimuli (46). Fig. 5 shows that brief exposure tof€€ experiments.
lactic acid completely blocks the effect exerted by gp120 and by
anti-IgE on IL-4 secretion from basophils. In contrast, the response
to the mAb cross-linking the:-chain of F&RI (47) was not af-  sess the )43 domain, concentration-dependently inhibited the ef
fected by this treatment. These data are compatible with the hyfect of gp120 on IL-4 secretion. In contrast, a monoclonal IgM
pothesis that gp120 activatesdRt™ cells through the interaction (M14), which possesses g8 domain, had no effect.
with IgE bound on basophils. gp120 from different clades also induced mediator release from
) o ~ mast cells isolated and purified from human lung parenchyma, and
Interaction between gp120 with different IgM myeloma proteins e releasing activity was inhibited by preincubation with the three
To evaluate the mechanism whereby gp120 activates basophil,3" monoclonal IgM, but not by IgM Y6" (Fig. 7). Thus,
from healthy individuals, we incubated gp120 with monoclonal binding to the \(,3 domain inhibits the interaction of gp120 with
IgM of different V,, families according to a recently described IgE bound to FeRI on basophils and lung mast cells.
procedure (47). In these experiments, gp120 (10 nM) was prein- ) . )
cubated (15 min, 37°C) with increasing concentrations (O.l—ldsz('mtS of synthetic peptides of gp3gPon gp-12Q;y-induced
wg/ml) of three different preparations of monoclonal IgM, 3/ IL-4 release
(IgM M3, IgM M11, and IgM LAN) or monoclonal IgM V,6* To map the IgE binding sites on gp120, we tested the inhibitory
(M14). Basophils isolated from HIV-1- and HIV-2-negative sub- capacity of a panel of synthetic peptides encompassing the
jects were then added, and the incubation was continued for agp12Q,, sequence (55). The synthetic peptides of the gpl20
additiond 4 h at37°C. At the end of this incubation, IL-4 in the core motif (peptides 1959, 1960, 1985, 1988, and 1989), concen-
supernatants was assayed. Fig. 6 shows that preincubation of thrgation-dependently inhibited the effect of gp120on basophils.
preparations of monoclonal IgM (M3, M11, and LAN), which pos- In contrast, peptides 1922 and 2015, which span the gpl20

ICg, for IL-4 release of 2.3t 0.2 nM, similar to that calculated
from the inhibition of histamine release (2:0 0.4 nM).

Effect of IgE stripping on gp120-induced IL-4 release
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FIGURE 7. Effect of preincubation of gp120 with monoclonal IgM on

FIGURE 5. Effect of lactic acid on IL-4 release from normal human histamine release from human lung mast cells. gp120 (30 nM) was prein-

basophils induced by gp120 and anti-IgE. Purified basophils were eithefubated for 15 min at 37°C with increasing concentrations of human mono-

treated with buffer or lactic acid [0.01 M (pH 3.9), 5 min, 22°C] and Clonal IgM M3, IgM M11, IgM LAN, or IgM M14. Lung mast cells were

washed twice. Leukocytes were then challenged (4 h at 37°C) with gplZéhen added, and the incubation was continued for an additional 30 min at

(3 NM), anti-IgE (0.3ug/ml), or anti-FeRI (0.3 ug/ml). Each bar repre- 3/ C- Each point represents the mean percent inhibitidBEM of hista-

sents the mean of IL-4 release from duplicate incubations. mine release from six experiments. Error bars are not shown when graph-
ically too small.

amino- and COOH-terminal region, respectively, failed to induce N . . . . . .
inhibition. Each of these peptides alone neither induced nor inhib!:OERI cells. The activity of gp120 is mediated by interaction with

ited anti-IgE-induced cytokine or histamine release from huma the Vi3 region of IgE present on human basophils and mast cells.

FceRI™ cells (data not shown). Our results are consistent with thgThIS Is the first demonstration that gp1.20 triggers the release of

) " 2 Y
hypothesis that the superantigen-binding site(s) on gp120 i£W|c|) cytokines critical for T,2 polarization from human &l
formed by protein sequences of at least two regions, which span i ells.

a discontinuous fashion the constant and variable domains of the The relevance of .thls f'T‘d'”g 1S 3_f9|d' It suggests Fhat _durlng the
molecule (41). early phase of HIV infection, which is associated with high levels

of viremia and spreading of the virus (35, 36), basophils exposed
Discussion to virus-bound or shed gp120 (56) might represent an initial source
of IL-4 and IL-13, thereby favoring a shift from a0 toward a
This study shows that a variety of gp120 from diverse clades in-T 2 phenotype. In advanced HIV-1 infection when CD#% cells
duced the synthesis and release of IL-4 and IL-13 from humarare decreased, ERI* cells might also represent a significant
source of T,2-like cytokines. Therefore, during both early and
advanced HIV-1 infection, basophils and mast cells might be a

Preincubation . source of cytokines that contribute to the polarization of CD4
IgM 9120 IL—4 {pg/10" Basophils) cells toward T,2 c_ells?. Fiqally, our findings might be significant
(ug/mi) (M) o 10 20 30 40 also Irom a quantitative V|eWp0|nt.H_'E cells represent 0.2—2% of
! : . ' t CD4" cells (57), whereas basophils represent 1% of peripheral
. 10 | blood leukocytes (25). Viral Ags interact with individual, T
IgM (M3]V,;3 o . : .
o1 clones; viral superantigen gp120 can produce a rapid and massive
1 F activation of basophils via \3* IgE. Because the \3 family is
10 the largest in the human repertoire§0%; see Refs. 42—44), it is
IgM (M11)v,,3" | - likely that shed or virus-bound gp120 interacts with a high fre-
0;1 AN quency with \{,3* IgE bound to basophils of normal or early-
10 N infected individuals. Finally, the levels of IL-4 produced by human
IgM (LANIV,3* | lymphocytes are about 10-20% of those generated by immuno-
0.1 logically challenged basophils (58).
! H IL-4 and IL-13 released from human &RI1™ cells might also
g (&?4)%6* : indirectly (i.e., through chemokine receptors) play a role in the
0.1 A, entry of HIV-1 into CD4" cells. The chemokine receptors CXCR4
1 7 and CCR5 are major coreceptors for HIV-1 entry into CDR
10 2, cells (38—40). Up-regulation of CXCR4 by IL-4 (59) facilitates

FIGURE 6. Effect of preincubation of gp120 with monoclonal IgM on HIV_} infection of T cells and might even be. sufficient to trigger
IL-4 release from normal human basophils. gp120 was preincubated for 1§D4 T cell depletion (60). IL-4 and ”"13_ trigger monocytes to
min at 37°C with increasing concentrations of human monoclonal IgM m3,Produce the T cell chemoattractant protein-1 STCP-1 (or macro-
IgM M11, IgM LAN, or IgM M14. Basophils were then added, and the Phage-derived chemokine), a chemokine selectively active on
incubation was continued for an additiddeh at37°C. Each bar represents CCRA4 receptor expressed opZcells (61). These results evoke an
the mean of IL-4 release from duplicate incubations. amplification loop of polarized J2 responses based on induction
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of chemokine receptors by gp120-stimulated IL-4 and IL-13 from 5.
basophils. The latter observation is important because HIV-1 rep-
licates preferentially in |2 rather than in [1 cells (17). In this
context, basophils may play a role since they can rapidly produces.
IL-4 and IL-13 in a restricted manner without synthesizinglT

type cytokines (e.g., IFNJ.

We found that the FaRI™* cell-activating property is well con 7.
served in gp120 from divergent HIV isolates from clades of dif-
ferent geographic locations. Consequently, conservation of these
V,,3 binding sites of gp120 between viral clades could be an im &
portant mechanism by which the virus can elude the specific im-
mune surveillance of the host.

Our previous in vitro (47, 52, 53) and in vivo (54) studies dem- -
onstrated that immunophilin-binding drugs (i.e., CsA and tacroli-

mus) exert anti-inflammatory effects by inhibiting the IgE-depen-10.

dent release of proinflammatory mediators from humaeRIF¢

cells. In this study, we demonstrate that CsA and tacrolimus;;.

concentration-dependently inhibit also the gp120-induced release
of cytokines from human basophils. These findings imply that

) S 2.
some of the effects exerted by this class of antl-lnflammatory/1

immunosuppressive drugs on HIV-1 replication (62, 63) reflect
their actions on IL-4 secretion from ERI™ cells. T cells with a
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Shor-Posner, G., M. J. Miguez-Burbano, Y. Lu, D. Feaster, M. A. Fletcher,
H. Sauberlich, and M. K. Baum. 1995. Elevated IgE level in relationship to
nutritional status and immune parameters in early human immunodeficiency vi-
rus-1 diseasel. Allergy. Clin. Immunol. 95:886.
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pects of hyperimmunoglobulinemia E-like syndrome in patients with AIDS.
J. Allergy Clin. Immunol. 95:995.
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Immunol. 97:692.
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Immunol. 98:979.
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J. Allergy Clin. Immunol. 89:68.

Rancinan, C., P. Morlat, G. Chene, S. Guez, A. Baquey, J. Beylot, and
R. Salamon. 1998. IgE serum level: a prognostic marker for AIDS in HIV-in-
fected adultsJ. Allergy Clin. Immunol. 102:329.
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Invest. 91:759.

13. Clerici, M., and G. M. Shearer. 1993. A Th1-Th2 switch is a critical step in the

Ty2-oriented cytokine profile are more susceptible to HIV-1 in

fection than are J1-oriented cells (17). This is due to up-regula 14.

tion of CXCR4 receptors induced by IL-4 on T cells (59). The

inhibitory effect of CsA and tacrolimus on IL-4 secretion from 15

FceRI™ cells might be an additional mechanism whereby this class
of compounds exerts antiviral activity (62, 63).

In conclusion, we provide the first evidence that gp120 from
different viral clades induces the release of IL-4 and IL-13 from
human FeRI" cells. Because HIV-1 enters the body predomi

16.

etiology of HIV infection.Immunol. Today 14:107.

Kanagawa, O., B. A. Vaupel, S. Gayama, G. Koehler, and M. Kopf. 1993. Re-
sistance of mice deficient in IL-4 to retrovirus-induced immunodeficiency syn-
drome (MAIDS).Science 262:240.
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R. P. Séaly, and A. S. Fauci. 1994. Lack of evidence for the dichotomy gf T

and T,2 predominance in HIV-infected individualScience 265:248.

17. Maggi, E., M. Mazzetti, A. Ravina, F. Annunziato, M. De Carli, M. P. Piccinni,

R. Manetti, M. Carbonari, A. M. Pesce, G. Del Prete, and S. Romagnani. 1994,

nantly through mucosal surfaces and because the early phases of Ability of HIV to promote a T,1 to T.0 shift and to replicate preferentially in

infection are associated with high levels of viremia, mast cells and

gests that FeRI™ cells might be a novel source of,Z cytokines,

thus contributing to the dysregulation of the immune system inl9-

HIV-1 infection. The latter observation might reconcile the appar-

ently conflicting results of several investigators (12, 13, 16-21). Inzo.

fact, it highlights the importance of a specific viral superantigen,
gp120, acting on cell types other than lymphocytes in the produc-

tion of T, 2-like cytokines. This novel observation might be rele 21.

vant in the design of drugs selectively acting orRE" cells in the
treatment of HIV-1-infected subjects.
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