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Relationship of antibodies against CD47 T cells in HIV-infected patients
to markers of activation and progression:
autoantibodies are closely associated with CD4 cell depletion
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SUMMARY

Antihodies against lymphocyles huve been shown in hwoan immunodeficiency virus (HIV)-infected
patients, but their relevance in the pathopenesis of acquired immune deficiency syndrome {AIDS)
remains controversial. Weo investigaled increased Jevels of lymphocyte surface Te and antibodies
against CD4Y T cells in the plasma. The relationship o CD4 cell depletion und serologieal
paramelers were analysed, A three-colowr fow cytometric method was used 1o detect surface Ig on
the surface of paticnts” cells and antibodics in the plusma of the patients. We observed a high
percenlape of patients with increased surface Ip on CD4* T cells (94%—47/50). Anlibodics in the
plasma reacting with healthy donors' CD4* T cells were detectable in 72% (23/33) of the patients.
O cell-surface Ig correlated well with surface g on difterent T-cell subpopulalions bul nol wilh
imercased surfave Iy on B eells, Only one control showed elevated surface Tp, plasma antibodies
against lvmphocytes were not detectable. Surface Ip levels of CD4* T cells were closely associated
with the CDd cell nuinber in HIV-infected patients of all stages of disease (r = =067, P=0-00005).
Other lymphacyte subsets' surface Ig did not show u significant asseciation o CTM cell depletion,
Surfuce T and antibodics against CD4* T calls were ot related to lovels of frmicroglobuling p24
antibodies or interleakin-6 {IL-6), und did not depend on hypergammaglahulinaemia. [n conclusion
surface Iz an CD4* T cells is likely to have an awtcantibudy crigin, The high prevalence and
association to CD4 depletion suppocl the view that autaimmune phenomena could be involved in the
pathogenesis of ATDS.

TNTRODUCTION autoimmunily in the pathopenesis.®® In fact there are many
direct and indirect signs of autoimmune reactivily i HIV-
infected paticnls.” The parameters of disease propression show a
close association hetween activation of the immune system and
development of AIDS, especially elevated serum levels of
tumour necrosis Tactor-e (THF-a) and inkerferon-e (IFMH-)
mdicale 4 pocrer progoosis"!

T cells with increased levels of surface bound I have been
shawn in HIV-infected patients, Thesc lymphocyle surface
bround T are supposed to be, ot least in part, awtoantibody in
nature. 17 The same authors und others™" demonsirated anti-
lymphoeyle antibodies in the scrum of patieols with HIY
infection by cylelesic and fluorescence methods, Auvloant-
bodies against the soluble form of the €04 meolecule'™"" and
other lymphocyte antigens'™® have been shown. Although
autoreactivity and its relevance 1o the induction ol immune

The peviod of latency hefore acguircd immiune dieficiency
syndrome{ ALDS) averages about [0 yearsafter human immuno-
deficiency virus (HIVY intection! The lechnival term ‘latency
period’ seems Lo be misteading because CDA* T cells decrease
continually in this period. ALDS, finally, develops in patients
with Jess thap 200 CDdY T cells/p] in perpheral bloed.” The
mechanisms which lead to the loss of helper cells during this
period ure not clearly understand,” althaugh the number of cells
infected wilh HIV may be higher than previously expected.!
(dther mechanisms than the cytopathic effect of the virus alone
are sapposed to contribure to the destruetion of the bomone
syslem in HIV-infected patients, Tmmunalogical models have
heen published in the lasl [ew years suggesting a role of

Abhreviations: AIDS, acquired immune deficincy syndrome; ARG, dysbalance is widely discussed, lhere 1s no cortainty ahout the
AlDS-related complexn; HIV, human anmunodeficiency virus; 15, role of these phenomena in the pathogenesis of AIDS.
immunoglobeling 11-6, interlenkin-t: LAS. Iymphadenopathy syn- The aim of this study was 1o invesbigate the proportion of
drome. HIY-infecled patients with increased surface lp on different

Correspondence; U. Miiller, Depl. of Dernmaivlopy, University of  Iymphocyle subsels und the association to anti-lymphacyte
Bunn, Sipmund-Freod -8t 25, 53040 Bonn, Germany, aitibedies in the plasma. The relationship of increased surface
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I to patameters of cellular activation and disease progression
{especially D4 cell depletion) was determined ay well.

MATERIALS AND METHODS

Pations

The wmnount of surface [g on O34+ T eells was measurcd in 50
HI¥-l-infected paticnly. Anlibodies in the plasma and different
immune parameters were examined in 32 of the 50 HIV-1-
infecled paticnts. The patients were in different siapes of disease:
seven patients were asymptomatic, three presented with lym-
phadenopathy syndrome {1.AS), 16 with AlDS-relatcd complea
(ARC) and 24 patients fulfilled the eriteria for AIDS, The wide
range of CD4 cell counts (B-E78/ul) indicated he Jifferent
degrees of inmune destroction as well, Twenty healthy blood
donors served as controls. Scra of 13 patienls with systemic
parasitic diseases [leishmaniasis (3), rypanosomiasis (2) and
Chapas disease (6)] were used lo check the influence of
hypergammaglobulinaemia on the prasance and distribution of
immunoglobuling on lymphocy Les.

Lymphocyie subpopulationy

Lymphecyte subpopulations were determincd in whole bloed
using double staiming with monoclonal antibodies and a
commercially available lysing selulion (Beclon Dhckinson,
Sunnyvale, CA). Leucocytes were quantified by standard
methods and the absolute count of lymphocyte subpopulations
was calculated.

Detection aof surface bound immunoglobulin

Fuorly microlitres whole blood was washed twice with phos-
phate-buffered saline (PBS) at 160 g for 10 min lo remove
platelets which could absorh the anti-Tp antibody.

‘Twenty-five microlitres of diluted (1 :4) goul [Flab’),] poly-
clonal anti-human Tg GAM (Medac, Hamburg, Germany) was
used Lo deteel immunoglobuling on the cell suface. The
incubation wag for 3 min at 47, followed by 3 wash ovele.
Subsequently the samples were double stained with manoclenal
antibodics conjugated with phycoeryibirin (PE) and peridioin
chlaraphyll protein {PerC) (all Becton Dickinson) as follows:
Leu-32 {CD4), Leu-d (CD3), Len-2a (CDA), Len-16 (CD0),
HILA-DDR.

Lysing solution wos added for 10 min, the samples were
washed three times and examined by a FACScan (Heclon
Dickinson). Depending on the CD cell count 5000 or 7500
Iymphocyles were analysed (see Fig. 1),

The increase of surtace hound Ig on different Iymphocyte
subsets was analysed regarding the percentage and the mean
Nuorcscenee mdensily of increascd surface Ig carrving cells, The
mean fluorescence intensity was nseéd to compare the amaunt of
surfuce bound Ig in different patients wnd cell populations. In
samples with less than 10% lg' cells the mean flunrescence
intensity of all cells was used fior ealoulations.

Letecrion of anti-lvmphocyte antihodies in the plasima
Anti-lymphocyte antibodies were investigated wsing a modified
procedure desenbed by Dorsell ef af 2

Fitty microlitrezs of whole blood trem a healthy donor
(hlood group O) was incubated with 135 ul of (control or
patient) plasma for 45 min. To contool bypergamnumaglobulin-
acmia we uscd a commercially availahle Ip preparcation (Hehe-

ing, Marburg, Germany) conlaining high amounts of [g (160
mg/ml} in a physiological composition, Whole blood was
incubated with 10 gl and 50 gl of this preparation as well, Cells
were washed twice at 1600 g, Subsequently, the cells were stained
with anli-human Ig GAM end the monoclonal antibodias as
described hefore.

Serologival parametors
Serum g5 and Teb levels were measured by radial immunodil-
fusion (Qlehring). The measurement of interleukin-6 (R&D
System, Minneapaolis) and f-micreglobulin (Rehring) was done
by commercially available ELISA test kits.

Antibodies against viral p24 in the patients’ plasma were
measured by Western blot analysis [BiaRad, Miinchen, Ger-
many) lllowed by semi-gquantitative densilometry,

Stativtical analysty

Linear correlations were caleulated and proved significant with
a bwo-tailed Student’s i-test. Percentages and mean fuorescence
intensities af (Tg* ) lymphocyte subpopulations were compansd
by Wilvoaon's sipned rank test for paired groups, P-<0-05 was
congidered to be significant.

RESULTS

Lymphocyte subpopnlations

Patients with HIY infection showed a significantly lower CT4
cell number in the peripheral blood than healthy controls. CD3+
T cells were decreased, whereas no significant difference was
seen when the Beccll counts of palients and controls were
compared. Paticnts with HIV infection showed higher numbers
of activated (HLA-DR*) und CD&* T cells in peripheral blood
than controls (see Table 1),

Surfuve boumd immumoglobulin

Circulating T cells of healthy persons show very low levels of
surface bound Ip. Sorface Tp is increased on HLA-DR* T cells
{duc to the expression of Fo reeeplors) and B ocells which
constitutively carry Tg. Therefore the cut-off batwesn normal
and increased surface Iy had Lo be sel differentially regarding
differant lvmphocyie suhsets.

Minety-four per cenl of the HIV-infected patients displayed
an increaszed level of surface bound g on their T cells compared
to healthy controls (Table 2). The majority of patients did not
show an merease of the B-cell surfuce [z, cither by percentlage or
mean fluorescence intensity, Ot of the controls (200 only one
had elevated surface bound Ty, Sixty-thres per cent of the T cells
of this healthy person showed an increased amount of g,
whereas in HIV-infected patients usually more than 90% of the
T cells had elevaled levels of surface bound Ig (see Fig, 2),

Different T-lymphocyte subpopulations in H1Y infocted
patients did not reveal an obvious difference cancerning the
percendage of [t cells. Bul monilening the mean (luoreseence
intensity of Ig* cells revealed that CD4* T cells had more
surface bound lg than other T-cell subpopulations (Fig. 3). The
difference in the amount of surface Ig on C04* and CDE+ T
cells was highly significant {5 -z O-(HHI] ).
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Fipure 1. Measurement of surfage Ig and antibodics against CDa+
Iymphocytes: (1) surface 1z of a healthy donor; (b) detection of invresed
surfuee, 1g wnd (o) delection of plesma antilkdies against CTdY
[emphocytes, & patient was considered to be positive for increased
surface Ipif at leasy 50% of his CD4 " T eells had abnormal high surface
Ig. Plasma with Ig binding {0 > 10% of kealihy donwers® cells (C04 )
were considered to be positive for untibodies apainat C4Y T cells, As
watell s Uhe percentape of 1pY cells, the MET of Ig' cells was measured.

Antibodics in the plasma

To examine the origin of ahnormal high surface Ig in HIY-
infeeled patients we measured onti-CD4 cell antibodies in the
plasma of the patients. Seventy-two per cend of Lhe paticnls were
found to be positive for plasma antibodies apainsn CD4 T cells,
Mo antibodics zgainst lymphocyles could be demonstrated in
contral plasma. Patients presenting with parasitic discases did
not show an increase of CD4 cell surface immuncoglobulin after
scrum incubation with whole blood, Mo change in the level of
sirface honnd 1g was seen afterincubation with high amounts of
pooled immunoglobuling,

Table 1 HTV patients show lower CTd cell cownts but s incrense in
activated (HLA-DR '} T cells. Mo significant difference concerning the
number of B cells was observed

HIV® {#=32} Conlrols (n=12)
{cells/nl) {cellsnl) Signifieanee
Lymphocyicy 1141 4 565" 1358 1 295 P=02748
T paells 574+ 209 454 116 F= g
Activaled T el 4244219 175+ 82 P= (0004
Crt T cells 2134223 654172 £ (MK
CDE' T cells 618+ 278 MR+ 134 P -M36
B cells 198 1 1286 (35459 P=010"

* Wlan =310,

Table 2. The portien {number and percentnge] of policnts with increased

sirface 1, Alsn average percentage of Tgt cells [mean + 8T (%] amld

range are shown (all patients included). The majority of patients show

inereased surface Ig on ‘T oclls, only & minor proportion clevaied 1lgon B

wells Within the 26 coptrols elevaled soeface Tg could be demonstraled in
ane person [120—5%) on &% of the CT4Y T cells only

" £ Mean |50 (%) Range
T cells MR 94 = 1 36— 1M
Activated T cells w32 94 91+ 18 27-Loky
CD4' T eells 4750 4 F5+17 33-100
CDE* T eclls 23 ur M5 26110
B oolls 32 28 ;=21 27
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Figure  Surfoce bound 1p on C04 T eells. Increased surface Ig on
CTM?Y T cells was obsecved in alimost all patients infected with HIY
(94%, 47/50) as detected by the direct methoed. Only one controd had
elevated (= S levels of boond Te. Uskally eantrols bave < 0% Ig*
and paticats = 90% Ig' cells.
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Figure 3. Comparison of surface Ig on different T-cell subsets. The mean
flunrescence intensity of Ig' T cells was measured in 32 paticnts
{mean +5E). The averages were compared using o painsd Wilioxon
signed rank tesit, CI34+ T eells showed signiftcunly more serface Tg than
CIX = L oells (£« 0000,
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Figure 4. CT4 cell numbers in the blood of patcnts with high and Low
levels of surface Ig on CD4* T cells, T4 coll counts i vontrols,
patlents with low Ig and patients with high Tg on Meie CTH cells
{mean +5E]. Compared wilh controls patients have significantly lower
04 cell counls (213 versus 675, P = 00001 ). Patients with high levels of
surface Tg (=1 5y have significantly lower CD4 ccll counts than paticnty
with a lower amount of surface bound Ig (r=135) (1) versus 338,
F=0-3).

Relativiship of increased surface Ig amd antibodies against
different lymphocyte snhpnpulations tn each other

Highly significant correlationg was found between antibodics
against C4* T eells in the plasma and the mean flucrescence of
surface lg of patients’ CIM* T cells (r= 41051, £=0-0047),

Antibodies (plasma) against different T-lyvmphocyte sub-
populations were closely related to each other. Patients with
anlibodics againsl CD4* T cells wsually showed antibodies
against the other T-cell subpopulations as well, The same was
seen for increased surface Iy, The percentages of surface Iz on
CDd* and on CDE* T cells (r=+0-95, P<00001) and the
mean fuorescence mtensitics of Igt celly (r= +0-37, F=0-0013]
demonstrated a closc association. In contrast, the increase of
zurface Ig on B cells and T-cell subscly scemed net Lo be relaled
Lo each other,
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Figore 5. Relationship between surface Ig and CD4 cell deplelion.
Stakistically & highly negalive correlulion belween CD3 cell surface Tp
and UD4 cell counl was feund in HIV-imfected patients. The correlation
coellcient (r= — 0677 is highly sipnificant for P=0-00005. The correla-
tinn coefficient rizes to #= —0-81 when contrals are included.

Relationship between T4 cell count and CTM cell-surlace Ig

Patients with high mean fluorescence iulensity of Ig+ CO4+ T
cells showed obviously lower CD4 cell numbers than patients
with lonwer levels of surface bound Tx (100 verswer 338 CD4+ T
cullsfpl) (P=0-0063) (see Fig. 4). Statistical calenlations indi-
cated a linear correlation (r= —067, F=000005) betwesn
increased surface Ty on CD44 T cells and €D cell deplation (see
Fig. 5. Mo significant differences in the number of CDd+ T eedls
were found compuring Lthe percentages of Ipt CDd* T eells of
the patients.

Surface Ig on other T-lymphoeyle subpopulations was not
associated with CDd cell depletion, as repards either the
percentages or the mean fuorcscenee intensilies of surface Ig on
CDg+, CD3* HLA-DR* and HLA-DDR - T cells,

IL-%

IL-6 concentration was determined in the plasma of patients
and controls. 1L-6 was deleclable (185 pgfinl) in the plasma of
one HIV-infected patient only and was not detected in control
plasma. 'The HIV ' patient did nol show more surfacs bound Ig
or anti-lymphocyte antibodies in his plasma than ather patients
but compared to other HIV-infected paticnls he had markediy
clevaled serum levels of IgG (24-1 /1) and TpM {4-83 2/1}.

Frmicroglobulin

Furthermose we looked for the relationship of fo-microglabulin
to increased surface 1p and antibodics against lymphooyle
subpopulitlions in the blood of HIV-infected patients and
contrals, Seventy-seven per centl of the patients showed an
clevated plasma level ol fr-microglobulin compared to the
values of healthy persons. The average amount of f--microglo-
bulin in HIV-infeeted patients (3400 pe/l) was mereased com-
pared to controls (1650 pg/l) (P=0-002). Patients with higher
garum levels of f=microglobulin bad lower CD4 cell counts than
patients with normal levels of fr-microglobulin (r= —0-44), The
immunoglobulin levels in HIV-infected patients lended 1o be
higher in patients with elevated serum f-microglobulin concen-
trations. A relationship between f-microglobulin und increased
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Table 3. Linear carrelatinn eoefficients. A significant nepative coreelation with the CTd
cell count was observed for f-microglobulin. Within the immunoglobuling only one
patametcr (IgM/% antibedics against CD4 ¢ells) showed a4 significant association,
Antibodies apmnst the vral pd are shightly cocrelubed with Gae 04 el counl in

[ratients

O cell count Mlasma ami-CId Incrcazed surlace Ig
HIV patienls (n =32} (eoells/ eel) cell untibodies (%) on O T ells (%)
fl-microglahulin p= —{-44% r— 40 2THE 7= [ 2HE
IL-6 not pencrally detectable
Igts r=—{-27"3 r= +i- 30" T=+(p35"F
1zM r=—L-20"" r=+1-44] T= 4 (3
P2 unlibusd s e re= (28NS re= | e RN

Lp =013 #F =002 ™ not significan:,

surface 1g or antibodies apainst CD4Y T cells (Takle 3) was not
demonstrated.

Immunaglobuling

The serum bevels of IgG (171 £6:2 (SD)] and Tghd (2-21 £ 1-26
/1) were taised in patients with HIV infection. Thirty-four per
cent of the patients had IgG and 25% had 1gM levels above the
reforenee values (1obd 0-6-28 o/l LG 8-18 g/, Levels of [p0
and Ighd were closely related to each other. A slightly negative
but not significant corrclation was seen between Ip lovels and the
CDd cell connt in HIV-infected patients {Table 33, Patients with
antibodics agamst CO ' T eetls and;or highly inereased surfaoe
Iz on CDM cells did not show significantly higher serum levels of
Iz and IgM than olher patients. We [found o posilive
correlation {r= 046, P=0-02) between the percentage of
anlibodies aguinst CD4+ T cells in the plasma with the secumn
lewel of lghd. High correlations were found between  [fi-
mictoglobulin and IgG l,r='+{l-’."9. F00000) and Ighd
[r=+0-60, P=0-006) seriim Tewvels.

Thirly-lour per ceol ol the pulients with parasitic diseases
displayed elevated levels of Ight (4/13). The mean value was
ooly slightly tower (1481 + 1455 g/ compared to HIV-infected
patients (not significant). Levels of 1gG were clovated in 2 small
percentage of patieats (2/13),

Antibodies apainst p24 in the plasma of the patients

Antibodics againsl p24 were detectuble in Lwo-thirds of the
patients. Patients with a higher amount of antibodies against
p24 wsually showed higher numbers of civculating CD4* T cells,
bt the difterences ware noc significant (F= = 3-20%, Our data did
nol show any evidence for a relationship 1o surface bound g,
soluble immunoglobuling or fh-rmcroglobulin.

Activated T cells

HIV-infected patients with a higher percentage { > 50%%) of
HLA-DIL' (activated) T cells showed lower C04 cell numbers
thin ather patients {154 pevsus 303, P=003) A high percentage
of netivieled T cells in the Tloed was stgnilicantly associated with
clevated fz-microglobulin serum concentrations {r= +{k49,
F=0-004),

Wherens the gmounl of surface bound [g on puticnts’ CDa
T cells was not related (o a higher degree of cellular activation,

the percentape of antibodies against CDA ™ T cells in the plasma
tended 1o show higher values 1o pulients presenting & higher
pereentage of actvated T cells (= 41043, P = (1014}

DISCUSSION

Our data reveal that more than Y0% of HIV-intected patients
have highly increased levels of sorface bound Tg on CDd*Y T
cells, Other T-cell subsets and B vells showed a lower increase of
surface Tp. Out of the controls only ane had an increased level of
surface bound Ty bul lhe percentage as well as the meoan
Auorescencs intensity was low compared with HTY patients.

Tlhese hodings diverzge [rom Lhe resulls ol olher authors whoe
reproried a lower (35-600%0 | percentage of patients with increased
surface Ig on (C44) T cells.'™? The higher amount of anli-
human g used in our dssay could explain the difference.
However, lvimphocytes of healthy persons did not show an
mmercased level of surface Ig duc (o the higher amount of
antibody nsed,

In generil surface Ig and antibodics agamst T cells v the
plasma were detected by a polvelonal Tg GAM antibody, The
uwie of andibodies specilic for IgM and TG showed Lhal the
majority of surface Ig and plasma anti-lymphocyee antibodies
are of the [gM apd 1gG subclasses. In some patients antibodies
against Igh reacted more strongly with increased surface Ig
than anti-16G aotibodies (data not shown), This confiting
previous reports'! and coincides with anti-lymphocyte anti-
bodies demonstrated in systemic lupus erythematasos and ather
autoimmune discascs,?

Dranicl and colleagnes'! reporied an equal presence of
surface Ig on CD&4Y and CDSY cells. This is in agreement wilh
our results concarning the percentage of Ip' cells in these two
subsels. But analysis of the mean fluorescence intensity revealed
that CI34' cells had a hgher amount of bound 1g.

The origin of the surface Ig on T cells in [I¥-intected
patients is controversial. Viral RNA and antigen expression are
seen 1n very few cells and cannol be résponsible for the increased
surface T Alse Fo receptor expression is not sufficient o
eaplain thes phenomenon, becavse HLA-DR ' T cells (express-
ing more Fe receptor molecules than non-activated cells) wene
found to have lower levels of surface bound Tg than CD4* T
cells, which are nod posilive for HLA-DER [or the mujor part.

However, hypergammaplobulinaemia, gpd 200 hoond Ig and
auloantibodies may coolribule 1o Lhe widespread phenomenon.
To investigate the influence of hypergammaglobulinacmaa we
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measneed 1gGoand [pM serum levels, We were able to show
slighily bigher gl and IgM serum levels in patients with a
higher ameount of sorface Iz Bot we did nod fod signaticant
dilferenees, which s 1o agreement with o previous repor.'*
Weimer amd colleapues™ investipated fr sine B-cell activation
and sutoantibodies (surface Ig) against CDd* T cells and did
Nnot se¢ an association between thosc parameters,

The linear correlation coefficients between surface lg and
serum 1gG oand Tph Jevels were not significant. On the other
hand a signiticant correlation between serum IgM and plasma
antibodies against CD4t cells was demansirated, This = in
contrast 1o Dorsaett and colleagues™ who did ned find such an
associlion, Non-specific [g deposition on CD4* T cells, which
could be a reason for the positve correclalions between plasma
anti-C D4 cel]l antibodies and Tghd levels, was not confirmed in
ourenntrod experiments. Deposition of Ig was oeither deleclable
in patients with hypergammaglobulinaemiz due ta parasific
dizeases nor atter incubation of blood wilth highly conventrated
lg. However, it is possible that the generation of These antihadies
{and hyperpammaplobulinacmia) is cohanced by polyclonul
B-cell stimulation, which is a well-known phenomenon in V-
infected patients.™®® Elevated plasma 1L-6 fovels seem not 1o be
necessary for the development of increased surface Te, The
majority of our paticnts including Lhose wilh inercased surface
Tg and plasma anti-C4 cell antibodies did not reveal increased
IL-6 plasma levels, These levels are eontreversial.™® The
spontancous [L-6 production of peripheral blood mononuclear
cells (PBMCY was not analysed in our palients, bul has been
shown 1o be markedly slevated in FIIV-infected patients.™

Viral gp 20 bound Lo CD4 cells as a Tactor o O depletion
has been studied by Lyerly and colleagues. ™ They were not ahle
todemonstrate gpl 20 0n the surlfsee of cireulaliog CTE T oells,
A pegative resull was reported by Ardman and colleagues' as
well, Weinvestiguted D& T eells of HIV-infected palicnds [or
the presence of bound gpl20 with a shesp anti-ppl 20 Auores-
cence-conjugated  antibody  (Biochrom, Berlin, Germany),
Cipl 20 on the surface of CDG T cells was not detectable in all
patients investigated (data not shown).

Autoantibody nature of surface bound Iz has already been
discussed by Ardman ef ol and has been assumed by Daniel ef
al 2 and Weimer eral'" The majority of HIV-infecied paticnts
we have dovestigaled (72%) presented with anli=CD4 el
antibodics in the plasma. Antibodies wera not detectable in
controls and patients with parasitic diseases, We fuend o highly
significant correlation between surtace 1g on patients” CD4Y T
cells and anti-CD cell antibodies in the plasma of the paticnls,
such pn sssoviation was reported by Ardman and colleapues as
well."* This close association leads to the assumption that the
majority of increased surfuce Iy in HIV-infeeled paticnes is of
duloantibody nature,

Comparison of different serologicul murkers wilh the CD4
cell vount reveals that CDd eell depletion is associated claser
with increased surface I on CTD4 Y T cells than witl any other
parameter  {p24  antibodies, fe-microglobuling measured.
Putients wilh high surface 1z had significantly lower CD cell
counts than patients with low surface Iz It is specualative
whether this associntion reflecls un cpiphenomenaon, the degree
ol immune dysregulation or a pathogenetic relevant pathway.

Dorsett and eolleapues demenstrated that HIV-inlecled
patients withoul plasme anti-lymphocyte antibodies did not
progriss Lo clinical disease. Ardman showed 3 close association

between T cell-surfaoe Ty and dimimashed CD4 cell counls in
asymptomatic patients only, Togsther with our own investiga-
tioms dealing with patients of different stages of disease we find
evidence that increased surface Ie {anti-lymphocyte antibodies)
might indicate the possibility of 2 more rapid progression in the
discase,

HIV-infevled putienls usually bave an increased amount of
activated {HLA-LIFR ') ‘1" cells.?! The majority of thesc cclls
express a cytoloxic phenotype (CDE HLA-DR* CDAT ) and
aulorcactive fealures have been demonsiraled ™ We were able
to show that patients with a higher percentape of HLA-DRT T
cells have sipmfcantly lower CD4 cell counts than patients
without this phenomenon, Tnterestingly our dara show a
significant assovintion between T-vell achvation and plasima
anti-CH cell antiboadies (r= <0-47, P=0-014).

In conclusion we have demonstrated that almost all HTY-
infected patients have increased surface Ig on thair T4
Iymphoeytes, A gh pereenlage of putienls have plusme anti-
CD4 cell antibodies as well. Both parameters are closely
associated. Our data provide cvidence for an autoanbbody
nature of increased surface Tg on CD4Y T cells and this
phenomenon is associaled wilh CTM cell deplelbion i vira,

Although these data hint ar an involvement of aniihodies
againsl CDd* lymphocy les in the palhogeness of AIDS, vrigin,
fimetion and relevance of these auloantibodies have o he
investigaled in further studies,
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Polyspecific Self-Reactive Antibodies in Individuals Infected with Human
Immunodeficiency Virus Facilitate T Cell Deletion dnd Inhibit Costimulatory

Accessory Cell Function
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Self-reactive polyspecific TeG antbodies (P5Az) arize in human immunodeficicney virus
(HIV=eropositive subjects before they develop AIDS. Selfereactive I'SA levels corrclace with
the destruction of CDA T cells in TITV-infecred individuals and mediace the andbody-dependent
cellular toxicity-based destruction of human T eells In clssue cultore, PSAS reace across the
species bavrier and bind to T cell antlgens In milee, Such reaceivicy with mowse Iymphocytes
was not detectad in normal human serum. Injection of humman PSA gty couses massive D
cell depletion in the spleen, lvmph nodes, and thymug in mice: evidence that PSA LpG focilitutes
T eell destruction in vivo, In addition te facilitating macrophage eytotoxicity, self-reactive
P5A TpG inhibite che macrophage-maediared activation of T cells with nndigen receplor- specific
manoclonal antibody or wicth andgen. Exogenous costimulatory stimuoli or inlerleakin (1L} 12
can reverse the inhibicdon, In contrasc, exogenows [L-1F mimivs this inhibilion, These dila
Impllcace PSA Il as 4 pachogenic fuctor in che developmoent of HIY disease,

Drveloping un adaptive e system, Boand T Tympho-
eytes exlublish reactivice with a diverse universe of antipens by
renrrinaing vierable anligen recepror sequences, Afrer lesving
Lhe bune wazow, the site of thelr enrly materation, B cells
coniplete thelr developioent by executing tan major tasks. the
iomnoelobulin (e} closs switch and semaric [p mutation [1]
Iz class switching is induced by eytokines and procecds inde-
pencdenchy of antizen receptor (T el reactiviey [RCR]T engape-
ment, whersas somatic mutaton is antipen-driven [2, 2L

The BOR reprracgement, which endivws T cells with clong-

typie Feceptors s 2 random process that resnlizin the formation

of receprors reactive with either self-antipens ar forgign anti-
peens. Boefore reaching the stape of Tuneticoal matueity, each 3
colTesls s newly macks receptors foe reseneity with self=anzigen
and dhes whee i succeads |4 This nepatave-scicetion mechil-
nism assures that self-antigens that trigeer the BOLL mto signal
transsluction destroy che I3 cell chat gencrated the scli-reactive

Brecoived: 2 Oerahor 0 sovisel 0% ey PG el ey snhlhske]
wodrpernbn TEY

Hurmur experimentasion guidelines ef the US Department ol Tlealth e
Hrman Seevices aad the Moo York Modicnl College were ollowed in the
onduet nl clivical neeirch

Farern=alsoprpor b Vlis s b ses e bed Dy gt Sronn e Aanerican
Lupzus Foundation o MUBECELY o by the Mildred Scheel Seling (o TO0

Reprs or cortzapoadence: D Michael K Hellmaee, Now York Mod-
ol Collee, Bosie Science Beildicg, Bmo 304, Sonshene Do Beal,
Vit Bew ok TS0 Pylehie HalTmnie! ™ Y WU EDIL L

The Jdomgsal of Inleetions Dlsenses 1900 18020090 %
L P bl Infeeniend Dseanscd Seerew af Amerien, AT eplts sosceeaed
OG22 | R B [0 10 ] 5502 1

receptor, Salf-talerance s therehy establizhed at o partcular
etz theeshold of selt-reactivity, Scif=ancigens that reaes with
B el 1 below chan threshodd hesel Solin the negative-selection
process and muy survive, This st ol be canse for concarn,
becausa L lowaiTinity threshoid of these self-antizens will no
ripgar an antipen receplar-mediated immune response of na-
ere 15 eells, Apart from antigen receptor-medisied wetivation
signils, Boeells can be jnduced ooseciete Tg by athee stimuli,
ot bl by mdcrabial aradncts [31, Pedyelonally stimudating mi-

crabial prodinets react with Becell sorface components distiner
From the BOR. They fail to activate the Ig-switchimg mechanism
and do not induee sntibody affmive malurativn, The swilchicg
mechunism s muedialed by cytokines, notably intecenkin
(L 4, whic n they Gwm
antigen-spactic cellular conjupstes with antgen=reactive B eclls
]

IL 3 Lhes coneevable Bal sonspecilic B cell stiznull can in

are refcased b halper T ooells

duee T cells o seerete antibodies that mav then seacy with self-
antipens that themsalves failed o reigeer the immune respansc
wi the antiaen recprar, Ulnable to chgage the antigen reeepuorn,
these nonspecile stimuli will net engaoe B eells to e Donation
ol cellulue conjugades with helper T cells and thus neither pm-
cune the evtokines needed for Te class awitching nor Frcilitare
antilowly alfinisy materation, Therefore, nonspeaifically ac-
sted 15 cellg wre nor capable of inereusing antibody ullinils
w4 piven anctgen. The anobadivs reinin lew-nllnily charoe-

eristics wilh nospeetrum ol unlisews, incleding sellCanligens.
Such pntibodies e Kuown as polvspecific antibadics (PSAs)

[7 4], Tnitially secreting Tehd, PRA-prodocing 13 cells can men-
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erute the whole spectinm of antibedy effector funatioms when
they activate the switching mechanizm. In che absenee of un-
dger-maedinted cellular conjugates with helper T cells. the 1z
[ switch may proceed ina bystander Fashion 51 the prsdoc-
tan ol switch evtakines ceeurs for ather reasens [2], These
resens dnelule condiions ol cheonie pathological immune
stimlation seen in lang-lerm Svsiomic CXposre [ aumo-inlis
gin, lor example, syslemmic lupus ervlhematosus (SLE] 10, aod
[one-rarm exposur: to infootions agents, such as hwman im-
munodeliciency vires (HIV][11.12] These condisions are char-
aelerized by he peneration of polvspecilic TeG antibodies that
veact witl selfantiaos [0 12 Tepicallv the T helper (Thy 17
Th? kalance tits wwards & Th2 predonunane: with enhaneed
araduction of (he switch cvlokines TL-4 and TL-00 [12, 14]
CO¥E-positive B lymphooysas, which are considerned 1o be maor
P54 producers. cxpress IL- 10 themselves [13] Herein we in-
vesligule whelber switchiog o the 120 class enalbles mpho-
cyis-reactive PSAL o distarh inusune functions in the host

Mlacerianls and Muethouds

Stewly acdpeets Sernm was prepared from 19 TTT-infected sub-
ety itk high Tevels of palyspecific antoreactive anihodics and
oo 3 Tl contral donnes. Sis-week-old fomale Balhdc mice
wern piirchassd from the Jacksen Laboratories (Iair Harhor, ME)L
Aarimals wene infoeted intravenanaly with human serum 001 mL,
diluted £ 1 a0 FRE&Yar purified 1@ Fractions (00w TLynphid
prpnns were wwioved 13 davs later (as indicated in the data dis-

plivysl, s single-cell suspensicns wene prepared as described [16].
Lemphoeytes ware caonnted and phanmyped ina TACSzan fow
evtemeton {Recton Tckinsan, Saontain View, CAL Bxperimenis
werre rapenied a1 least twice.

o Haman peciphirad hlood nononnelear cells PISC)
wera isolated rom denar Bload by fenll-hvpague density sedi-
meibationn, Wasbiel colls were resnapended in REWMT 1640 (5
51 Lonis, MOH cantaining 3% fetal calf serom (PO Sigma) and
connlecd aee olsva plaoe proeed Bewbsoee hamacytomaster. Cetly
al o cooventation of 23 = 100 were coltured o 1 ml RPRI
Dwills 3% FOEY in 90 well, fat-ottom tissoe cnlines plates. FRWC
wres stonotated wath invmahilizsd 2ot monockenz] antibedy
(AL [17] o immabilizacian, antibiedy was addad o cultume
wells 01 a cancentration of 10 padml. incubated overnight at 7,
and wished 3 tmes Lelove PRMC wis sdided. Ao idenrical im-
mabilizntion procedore wis dane with BT Tpoand with C13R
Ak, When indiceted, Steaf el airdas anterotoxin B (SER;
Sigened wens walcded an | pgfin Lo Ohes additions ave specified inthe
dut displays.

Pt depletsd enplioil cells wene puepared by incabat-
ing PEMC in BREMT with 200 FOCS Tor 00 mie aed solsecuently
g |y cobfecting oomrcdberene cells, The process was repeaed ance,
e oo herent cells wers cultued olone ar werne cecambieel with

el

acdherent cells wl worwliv of 3001 ws deseibed elsewhere [17]

i eptoeetrr: Maose oo huroaee onphoid cells were phang
tepetl mrsedintely allae poempwsdion aod wler coliure Ty ose ol o
EACEan Now cylomseter (Becton Dickinseo ), Woashed cells were
shammel as deseribed slevehiers [L7] with Duonescein-tsothioe pale

Trntune Tegulntion by Palvapeciiic Anchodies LiFs

IFITCE lebels) o biotinglated mAbs The hiotin label was e
venled Dy strepavidin-phyveorsythirin (Rigmal. Tha fallowing an-
Hlsaclies were nsedl anti-manse (T [12], anti-meuss O |19,
anti-luman CTH ausd aoti hoan CTE (O Td and OETE Orho
Crinpnestics, Rarman, ™F, e anti-looman S8 {produoed by R
R, Bristel Mever Sqoibih, Py incelan, M Sorlmee Te |_li|'u|i|'||’_-:
wers teisnced Dy incubaling TRMO with FSA-cantiining luman
Ssevoom LD diltien, A5, 30 mind Follewed by treatment saith
FITC- labeled prat-anti human (g0 Fiahy (Cappel, Weat Chaster,
T

Reependa. Human Ta0h was purificd from semam by passage over
prelein Gocolumns (Sipn) aecending o the manofactursr's in-
sleactions, BT Te was J]II:’:.,Ii]IL'I.:I an desoribed clsewhene [?.':]]_ .-
100 s dogted Ty the TEAK Corprrstion (Fala Alva, Oa, and
[L-12 sweas a0 @il frsom the Crenetics Tnslifnte ¢ Roston ),

Results

Flamian PEAs react with b ancd scse {uaploid cofls and

Savdinmte wnnaeive delesion of (ompdeded cedfe & i, Human PaAs

in the serum of HEV-eleewed donors upd of palicots with lupos
erylhamainens have bean shown ta hind to human T aalls and
te eoafle human macraphapes o destroy theas T ezlls o tssue
ealure [17]. Figure 1 conlrmes Uis obsaovation. Sernm from
an HTV-imfected indmviadual and ssram fvom g healchy coatrol
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Figure 1. Serunm Trom deners mlecta] with booran immengaedel!

ciency virus cralles macrophages [vom seroneaative donoers w desieoy
T osnlls to fizsase cultoge, Human penpheral blood moneneclear non-
sdherent colls were cultuned alone (=X ) or i e preseoce ol mae
rophages {+ &G and treatod with | 100 ditution of nermal serom
(S oz serum Trosn o HIW infected donas PR The colls were har-
vested 3 dave latern covnted, phenoyped Tor the expression of C04
(o CTI3 05y, amd assessed Tor the proportion of deleted cells (per-
conpapel accordinge e e Jullewing farmods ¢ luletend
cells = foells coltured with N5 minus 2clls culured with Priicells cul-
Jopesd werthe MR T [I0,

el
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doner were added Lo Treshly propaaed oo peripieral Tlood
[emnhaeyies m the presence of shsonee of magrophages, 'Lhe
celts were harvested 3 dows later connted . aod phenomepad for
the expression of T asll markers. The cxperiment shows that
mnerapltames added 1o lymphaeyes oo physiologic tatio Jde-
stroy lymphocyles oo the presence of PRAs bt net in their

afhsence Doubling the monoeyee/Ivmaophocyto ratio o that typ-
ieal of patienis with ATRS dowbles the Baction of deleted Ty
Tl

pluocytes [17] The ohaereation that self-resctive PR AS G

the deletion of T cells in tiesee cultnrs hss led o the speoulasion
[17] that these sntibodies may desteey T cells tnovivo and ex
piaing the oss af T ocells inindividuals whi express these in-
ribodics. Beesuse these anubodies are sell-neaclive as aowon-
seguenee o i pelyspecilicine, i1 s possible that they react
with lemphocyvies Trom other species. To 1est this hypothess,
malent cellulor ety (AT

1T

we pviluated anlibady-d

functian of hman PSA in mice. Results n Spare 2 sbow 1h

mman MHAR croag-react readily wich mouss lvmphod eells,
jecling serwen Cooon HIV- i fected sul
d cinaed
rapid and massve depletion of mowse lrmpluoicd cells in blood,
lemnpls noades, the splee, and the thymna; saonm from healrhy
domers had ney such effeer (dacs ot shown), Lrds=posiiive bnd

Bl were perfozmued §
Jects it mice. Prelimingre resules showisd that such s

- live Traelicns were prepased Ton seoam of patients with
ALDS and admimisters] e mice 0 Somparisen 19 sCram from
Aealthy human mdividuals, Resulis ane shawn iz lgwne 3, Ap-
prassimitely vne-hall ol e T eells i spleen and Tymph nodes

Human PEMC

Relative Cell Numbers

JEED [0S LG {Ciezaber

dizappear within 1 or 2 days after injecticn of patisnt serum
[, When Lested 5 Jays alter igection of umae Teds, patient
T weas snill found o redoce the frequency of T cells in ivmph
nodes and splecn, Bolh single-postiive, us well us dewale-pos-
itive, T cells in the thymws declined in frequency figoee 11 [17)
The data confirm The peevious reauits From tissue culture studies
ened provide evidence thul PEA Tacilitutes the massive deletion

Wb them.

of lemphocvtes in individuals whin exl

Podespecilic selioreaciive pnan alfibodies inliliv e recepror-
gt S o ey T detls, Patients with SLE and
indivichzaly infected with TITY exbibic both a reduction in T cell
councs snd demintshed or absent 1 eel) responses Lo omilogenic
uranligenic stimuli, reflesting the fndamantal immnne defi-
ciency in these diseases, To inveatigare & possible munune-sup-
pressive Tole of PRAs we esumined whether PSAs affect the

i

responge ta antipen recepor (T eell reactivivy [TCRD eng
ment by 10 eclls trom healthy doenars, Humar FEMO were
stimulated witl 003 A b in the presence of TaG from a healthy
drmar o Talr frome an THV=infected donor CL3 mAb wuas
imenebalrzed in the culture dish Lo aveid competilion Lelwesn
the mritogenic antibody aned human semm Tely fractions for
macrophare FeRe, Immaobiiizacion renders the TOW stimulus
g pluge-FeRoindependent [21]. Fignre 54 shows shat pa-
tient Telh supoarts oaly a fraction of the preldoratsa mitogen
reaponse seen i contrel culiunes and in cultaees given Tec from
Tiealthy tedividueals. A similar effect of Tl Fram patients with

W=

AT B seen in enlowres stimulaced wich masor histocompa-

Mouse LN Cell

Nommal IgG

Anti-human IgG

Figure 2.

Polyspecific antibodics in Che seeim of individuals iafeered with human mumanodedizeney vieos (U0 et with it ofeses Dy mphid

calls wnal with s ympheeetes, Honsm pevipheral Blosd menecacieanr eolls (PO and meouse rmph nede oclls were ingubaed foe 30 min

Al roorn emperanes with the Iglr fracoon ol serum from HIV-serane

e el Bef3 ) ar seopsosi e Caticnt 1e63 donovs, washed, and

coterstiined with Aoorescein sothicovanste-tabeled goat anti kuran [pG Fakd, antibody. Open-Aow cvwometer Tstegens depetanti o
nepsiaty el useeled ferophicnd eells shaadal Bistogcns epresont tealad celis,
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Figure 3. [p0 fracten of zecum Croes i paticnt with ATDS Betdicaes

s debtion of Iy vephsicheedls in Balld® mice, Ball mice ware injected
with L0 mbl (21 dileced wik PRYY ol nermal umin seeon or e
[ptr-depleted fraction of serwm rom patient with ATDE of reecived an
etrseenons skt with 500 e [elr fom paticnts with ATERYS.
Atnle-cell suspensions wery preparci oo e spleco e G sl
lvmph nodez | oor 2 daws Lawer, and the ells were coumad and phena-
Pepmal D cneweprar esprassinn by ow cvtomatry. The absolute cell
counrs of severil phonooypes were eadeulated aod une shav ae Lhe
averaged cesulls zom 1 animets with ST (ferror barst L, Tsmpi oods
vellsy B0, epleen s

tbhity complex H-preseried superantigen SEB (Nguoe 38}, The
el ninmher of TR
s Farnilies [22], cvidencly cnongh o produss & stzable T oeell
responay, The

superantinen recoanires T oells with a resteic

erperiments shown e figure 3 present evidense
thar pariencs with ATDE produce TpGe that inbibic the immune
respanse of T cells 1o tssue culturs,

It s een suggesled that Ui oo system in HIV-Infected
o 23] arnd that
the defeetive v virro mitogen responss of the Teells of puticnls
with ATEFS can be peslored D substitution with exomemans co-
atimmlatory stimnli (2] Costimanlatery sizrals are mediated by
CLa2s malecules on the 1 eell serfave aed ane indoced by BY
Family molecules expressed on the sucfoce of aooessory cslls

stthjects lcks appropriale costimuiatory cama

[25] We immohilized in the coltire vessel 1 of 2 cxogenous
cosumularery s, soluble BV-1 madeenles (200 or 128
A, Both C028 Deands abrogated the immane snppression
induced by PRA T (Apure 31, These resnlcs sugacss thar g

et Treraone Begolaiion by Polespeeitie Arihon e liFes

ey patients with ALLS inkdhicg che 1 el tmmune reaponse
by peneruticg & defivil i costineululory siguals.

Patierts with STE and patents with ATDS have keen shown
e have an alered eysokine bulunoe, wilh wosmll fom o Lepe
1 cvtakine prodominance {11-3, interferon-y, TT-123 toa type
1 evtokine predomamnanss (1L-3, LL-10 [26]. TL-02 anad L~ (1
e nacrondaee cytokines whoss velease has been atteibured o
2 distinet macrophage sunacts, M1 oand M3, respoctively | 27)
I it e MIMET patio declines in HIV.
infeched suhjects [17], which woukl result in a deficiency ol [1.-
12 production and an exeess of 1L- 10 production, We examingd
the effects of TL-12 ard TL- 10 oz L noune soppaessive ac-
tivity of TpG from petients with ATDE. We found {figars §)
that 1L=12 revierses pGi-mediated (mmune Suppresaon in viim
ul putients with ATDS, wleseas TL-10 mimies it Figire O shows
an additianal assay of the miteen-induced T cell respatsd in
e, teimely the ugsessmaent of T vells thbut upregolade the es-

as been supges el

pression of CTEE moleenles heyond the highest level of reating
cella, Feveer 1 colls respond 1h ts azsay in e presence af [
Mram palienls withs ATDE compored with conliol T cells or T
cells rreared w

ith nermal heman Ty, Apain, the deficiency =
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Figure 4, Igds from o patient o ATDS induces o deloency b
mwmber of mature thvmocvtes, as well as of imrsaturs thymeseies, in
e monse. Bl sroes woerss smgesied withe GO0 e [eCe Do homan
iremnadeficiency virus-serenegative (rormel Teli or —seropasite:
et 1 donaes: Taemphoid ocgans were recovered 5 daye lates
wnsd phenoeped and ovaluneed as desenibed o lgoee 20T he dali rep
resent the averaged reapits of 5 animals = 5Dy CDeland CDE: cop-
resent stngle-corveeptor st T oeetls i the thymos, O, COREDP
celle are doublz=positive immatune thymocytes,
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Figure 5 1gG lrom pacien with ATDS contuinming poly=pelic du-
toweactive antibodies mhilsie the coceptor-medianed activation of T czils
e Perpheal Dheonl wiencosscde celis (PBEMO) propacad Faomm a
Aealthy andividual wene stimulated wich @ minogenie 'L oeell epctivly
Tipandd, O35 menoclenal antinody (40 or the superantigon Stapi-
cocie ey erccrotonn B the absence ol boman LG (@) o
i the presence of 16G Trom a donor serancgative 1o urman imm-

poadelicieney vines CHIVG 25 onea dasoe sernpnsiciee o FTV (&)L The
cells were havvested on the indicatod dues The mumnber ab CL&T cells
was calctlared. Soluble B7-1 moelecules or CR2E mAk were immohi-
Iz oo the bedorm el ealtpne phes prioe e Heeadillilian of PRMEC
as indigaied on the rop ol the Haura. Ervar bars ropresen the S ameni
Vpsperieiis. om0 beatnent.

corrected in the presance of TT- 12 and mimicked in che presence
of TL-ML Identies! results were pblyined with superantigen slim-
wlation o T cells (fuine R,

The congenteasion af tvphac pie-regetive oo e sevann af pa-
flenis weitl A RN corpelates with ALNCU and immune-sippeeasie
aedividn We wished Lo determine whether gnd ta what extent,
T cell-rexctive antibodies accouat e INMURC=SUPTICIENG do-
tivicies of the serum of pativeds wille ATES, The queslion wis
exuncmed inoa 2step proceduse, Fiest, we peified Tnd from
sarum ol patients with ATDS 1o eolare antibodics from poten-
Batbly immene-suppressive serum elewenls otler e antibod s
W established the TedG T cell-hinding reactivity in serial di-

Wng el al

TULS DondW LR (e 0y

Tarions and determined for cach ¢onceniralion Wnmune-sup-
pressive und ADCC qeactivity valves, Tnoa second step, we
assaved TeCh T ocell Binding By several aafracrienaesd pazicnt
serd and agan vorrelatsl T oeell Igls renctivity with immmune-
suppressive aod ADCC seoum reactivity, The resalts of the ex-

periment ane consislent with the interpretation that the im-
mune-suppressye cupaely and the ADRCC revctivily of un-
Cracticoated sermm of paticnts with ATDE i mediaed by T
cell—reactive [p0 and neither cahaneed nor suppressed by other
HUTLLLTT l_'-LHlE]!{"-r'.L‘:Il'.-p.

Fods T ccll reactivity was lisal asssssed by incubaring fiesh
PEMC weth purded serum 1gl and then delermaning Tec
Binding i1 un indivect inununofluorescence assaw (Roune 747,
PRMC ware, in adsdizion, meeared wich the same g0 doses and
aganved for ADCC-based 1 el depletzon wnd Ton the abilily
Lo protiferste o oresponse to CT23 mAh stimulation, T el

cotnts were plotted againgt (ol surfase reacuvity (ani-human
T meaelivity: Cpore TH) The sesulls show o good sorrefation
berween the amonnt of PEA TaGe bound by che Iymphocyics,
the mdueed 1 el deletion, pnad e suppression ol Gae T eell
LI PSSO,

It the same expericient, wé eared 12 unitactiionated serum
samples from pasicnls with ATDS Tor levels of Tymphocyte-
peactive TedG and coveelated the intensity of TeG T cell reactivity,
mesgatred By indineet uorgscenee, witl the degree of novitee
i suppression aad ADHCC activite (f

nre TN Again,
thi depletion of T cells and the suppression al” the mitogen
resmimse ingreased with the amount of 1pii bound by the |
cells, The regression curves, computer caleulited for faees 748
andl T, are superposed i Sgare 70 (dashaed Linesy over those
caleniured by tne compuler Tor the duln plotted i figore 70
Paodiel lioer. The lioes show o hieh depree of corcelation anid
that ADLC pzactivity and emphocvte-related poly-
reactive antibodies decisbvely medisle lonnuoe suppressive ac-
vite ol e serum of patients with ATTS

T
11

Disecussion

ALLS (5 an immunoloms disease cawsed by o virus, A ladl-
ek of the disease is o dramatic and initially exclusive decline
of O3 T oeells, CD4 T cells play a eenceal role s the repulation
of anmune funetions, Pheir less bas been repacded oz o cenlial
cuuse ol the ensuing inmnne defcienoy [28]. This assemption
remaing popllarn, despitc the fact thar experimental depledion
of S0 T ells in huemass and anieals pooduced o lomuae
defects comparable to those seencin TITY infaction. Tarremely
Toow levele of functional C4 1 cells were Tound e sulliee m
carrving oul busic imoneae luactions [290 By conmast, T -
phocytes in snbjects infected with 1Y are compromised in thair
CAPACTY O calTy out immuece funcuens (24, 28, 0L This s
frue Tor CD4 T cedl, which uve infected by HIV, and For CT8
T cells, which ars nat infected By TV |3, The poszibility has
been raised chia the deficicney i consed by novsssory cell dys-
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Flpure 6. Immune-suppressne
Bload mononuclear colls preparcd
sveens codern b BOm e the posenae ol |
derermined in the upper panzls: the aumber
miediated stimulation was detcrminegd:

1 hew

luretwon, nuwmely be their abilive o generale approopriole co-
stimnbatary sipnals [23] 1t has beesn shosin that macrophapes
in HEV-infoemed donors Jose the caposicy e present specilis
pecad] antigens [31].

Crontroversy peraists reprling the mechanism of CD4 T cell
deplesion, The wnodugie view s thut TV iofeess OO T cells
and aecomnts far their direet destrnction. Howewar, immunn-
Towrie atwcies have revealed that among the masses of dving 1
cells anty o small froetion is HIV=-infected [32]. As anoollernotive

explanation. it has bean suppested that T T cells are de-
scrvecd beyoandireet means, Lo bas been shossn that the C10d-
renctive FITV envelope molevule apl 20 fonns ep 1 200120 -

e complexes that medigte the ATICC-basad destroction of

C14 1 cells [17, 220 33, 24) Treatment of humen PBMO cul-
tures witl ppl 20T caoses Ue destiuciion ol €0 T aells (17,

2,53 W and injection of such immnne compleses in CTd™-
tranapenic mice deleres 'L ocells that cxhilic the uman macker
[35).

Frevent studics emphasize  oritical mle of TTI-infacred mac-
rephaEes in the pachogencsis of AL | L7] It has been known

an bl lower panels, Bevor baes sepeasem the 50 ameng b experimens,

Tmmez Regulation by Polyspecilic Antibodie: s
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el el Ly Teom oo s AR s eserse! by amteclegkio cL0E P2 ool meimicked L T Peripiend
plividials were stimulaned with immabilized anti=CD3 manaclonil antibody (A3 or S
PRanl NE-13 on 30 pefmd 1= e i the absence of cytekines. The number of €104 T colls was
ST eells that apresuiveed the sspressien ol O LS QCE2ER) ps o0 cossecguenee of el

CEENCTME

, e evinkine added.

Tor soume U at chimpazees e plicate T-renpic HIV variants
peatdily bt not Metronic varianm and thac chimpazzoes intected
wilth FITY du ol develop ATDE [36] Flumans with o geoetic
deficiency in replicating M-trpic TITY variants ane also resis-
st e HIY discase |37], HIY infeetion aleees macrophage Tune-
Licos Tundomentally, 11 inhibits maerepbane costimmlatary ac
i s [0 2%, 2 26 amd enhances mactyphaze Cyioioxic
getivitics in the ADCC reastion (L7, 23, 33, 34], Two dislinel
macroplioge subsels ave Been propoesed. o costimulatory set
that disanpears alier TITY infection and o cvioozic anhser that
cxpands alter HIY mleeten [17, 23 27 The binlogie Tunctioe
af lemphoote-reactive PSAs shaouid he considered in the con-
text of macronhape Fanctions: camely in the context of costi-
mnlabion and evtepenieiny, W have presieusly shown, and con-
firtn here, that Iyomphocyte-reactive PSAs facilicate the delesion
al O and CDE T cells by oviomoxic macrophages |17] Ke-
detimg with T el surfuee compenents, PEAS urpel T cells D
ADCC-bosed destruction by maciopliogss or other ovtabovic
cells with ADCC acrivity, Furthernware, our dasa show thar
Paas generide o deicil of macrophage coslimualatory uclivily

I
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Lher suieee DeCd deses correhe ] with the slfeet on T coll suevival fepen syanhols) and prodiferation in reeponse e TG monoclanal antibedy (lled
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Lt cun e peversed when exopenons costinelarary fetars are
aubminisrered, Selfercactive 1'SAs may thus conuribule 1o bath
Fiwe depletivn of T vells azd o the imaaied immmne response
in TITW-infecres] sunajecrs,
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Human Immuneodeficiency Virus Type 1-infected
Individuals Make Autoantibodies that Bind to CD43
on Normal Thymic Lymphocytes,

By Blair Ardman,’ Maria A. Sikorski,” Michael Settles” and
Donald E. Stauntond

Frome the "Departent of Medicing New Englond Medical Center Hospitals, Boston,
Massachusctis 02111 and the YCenter for Blood Research and Deparement of Pachalogy,
Harwrd Medical Sehool, Bogton, Massachuseits 021137

Summary

Serz From human inmunodefclency virs type 1 (HIV-1j-infeceed and -naninfected individoals
were sereened for antibodies that could bind to native T cell differentiation antigens. Antibodies
that could immunoprecipitate CD43 (sislophorin, leukosialin) from a T cell lymphona line were
derected in sera from 27% of patients, and antibodics that could bind spevibically to transfected
cells expressing CD43 were detected in 47% of patients. "The anti-CT43 antibodies were related
to HIV-1 infection in that no patients with other chronic viral inlections or systernic lupus
erythematosus comtained such antibadies in their sera, The anti-CDM43 autoantibodics bound
to a partially sialylated forin of CD43 expressed by normal human thymacytes, bue nor by normal,
eirculating T lymphocytes. However, the determeinant{s) recopnived by the 2i-CT43 autoantibodles
was present on a large proportion of cireulacing T lymgphocytes, but masked from antibody
recognition by sialic acid residues, These results demonstrate that HIV-1 infection ix specifically
aivaciated with the production of autoantibodies that bind to @ valive T eell surfece antigen,

he severs immunodeficiensy associated with HIV-1 in-

fection is helieved to resule primarily from depletion,
and to some degree, dysfunction of CD4+ T lymphocytes
{1}: Many individuals infected by HIV-1 have serum antisl
lymphocyte antibodies (2-9), and it has becn suggested that
such antibodies conteibute to the CD4" lymphoeyee shnor-
malities of AIDS. Antilymphocyte antibodies thar mediare
vomplement-induced lysis of allogeneic T cells {2-4, 7, 8}
ar suppress mitogen-induced proliferation of allageneic CD4*
lymphocytes {8) have been derected In sere from HIV-1-infected
individuals, Moteover, cireulating T lymphoeytes coated by
aurelogous Ig (surface Ig™ T cells) have been detected in a
substantial proportion of infected patients (10-12). Such sur-
face Ig™ T cells can appear eacly in the course of HIV-1 in-
fection, before decrements in the sbsolute CD4* [ympho-
cytes coants (12}

Despite the potential immunosuppressive effects of antilym-
phocyte antihodies, their actual contribution to the im-
munopathogenesis of AIDS remains concroversial. Onc
problem has been the difheulty in identifying specific T cell
surface anrigens recognized by such antibodies. Although
serumn aptibodies that bind to saluble, recombinane forma
of CD4 (sCD4) appear specific for HIV-1 infection, {13-15),
they do not bind o native CD4 on lymphoeeytes (13), Other
lymphocyte-derived proteins that react with antibodies from

HIV-1" sera (8, 16) have been described, bue che idencities
of these proteins and their cellular locarion {ie., cell surface
vs. intracellular) remain uncertain,

In the present study, we show that many HIV-1-infected
individuals make autoantibodies that bind specifically ta the
T ccll surface antigen CD43, CD43, also known as sialo
phorin (17) or leukestalin (18), is 2 heavily sialylaced gly-
coprotein expressed on the surface of vistually all thymocytes
and T lymphocytes (19, 20). The anci-CD43 autoantibodies
From HIV-1-infected individuals recognize a partially sialylated
form of CD43 that is present on normal human thymocyees
but not on mature, cireulating T lymphocyees. The paten-
tial significance of these results is discussed in the context
of recent insights into the role of CD43 in immune physiology.

Materials and Methods

Cells and Cell Lings. Mormal human PBWC were obcained from
heparinized blood samples from healthy donors aod prepared by
Ficull-Hypague {(Pharmaca Fine Chemicals, Piscataway, NJ) den-
sity centrifugation. PBMO were treaced with 5 pg/ml of PHA
{Sigma Chemical Co., 5t Louis, MO} for 3 d and chen wich 20
Ul human of]-2 (Cetus Corp,, Bmeryville, CA) for 5 d o obtan
T lymphoblasts, Heman thymocytes wers obrained from infants
undergning corrective cardiac surgery at the New England Med-
ical Center Hospital, The T cell lymphomas cell line Supl'l (21)
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was provided by D James Howde, University of Peonsylvania,
Philadelphia, BA. The T lymphahbasts and the SupTt cell line were
grown in RPMI 1640 medis (cotraining W% FCS |Hyclone Labora-
toties, Logan, UT) supplemented with glutamines [2 mM], peni-
cillin [100 Lnl], and steeptomgpein [100 padml]). CO8 cells wsed
far transfection studies were maintasined in similar media, sub-
stituting geocamicin sulfate (30 pgfmly far penicillin and strep-
Loy

Sem and melbe  Seea from HIV-l-infeered individuals was
pravided by the Baston Ciyy Hospital Tmmunedeficiency Clinic
and the Beoway Compwnity Health Centay, Boston, MA; from
hepatitis B antipenic {HBsAg* Y individuals (D2, Barbara Werner,
Massachiwsetts State Laboratery, Boston, MAY fram HTIV-L-
seropositive individuals (D Anconella Capute, Dana Farher Caneer
Inseitute, Baston, MAY; and from pacients with SLE (D, Paul
Demchak, Mew England Center Hospital, Bostou, MA). Anri-
20 mAb (OETS ascites) was a gift from Dr Judith Swack, Mew
Bngland Medical Center Haspical, Anti-intraceDular adhesion mel-
ecale type 1 {ICAM-1) sk (R was provided by D, Tim-
othy Springer, Center for Blocd Rescarch, Boston, MA, Anti-
Leu-22 (CD43) and unti-Leu-3a [CD4) were purchased from Recton
Dickinson & Co, {Maunizin View, CA). PE'DB]:I:[LLEE.I'&I{I ORT3
(23 wan purchased from Orche Diagnostic Systeins, Tnc., West-
wood, MA.

Preparatian of Antibedy-containing Elates.  The eluates were pae-
pared by incubating 1 ml of buman seeam (diluted 1:40 io PRS,
PH 7.2, cnn{aining 1% BSA amd 0.2% sadium :1'.':5|:|.|.*._:| wich 107
Supl1 cells for 2 s at 4°C. The cells were washed four times with
40l of jce-cald PBS, acd che bound antibadies were cluted vsing
2 mlof 0.1 M glycing, pH 2.5, for 2 miin on jee. The cells were
remmoved by centrifugation (1,000 ), the eluates were neutralized
with 200 ul of 1 M Tiis, pH 8.0, and then dialyzed extensively
against PES, pH 7.2, before use. Antibody concentration of the
chaakes was deternined by ELISA,

Fmmunafluorescence.  Par staining Supll cells, sera clarified by
centrifugation (10,000 ¢ for W min) were dilured 1:50 50 PBS con-
taiming 1% BSA and 0.2% sodivm weide (staining buffer) and jn-
cubated for 30 min on ice with the Supl1 cells. After washing in
staiming buffer, the cells were incubared for 3 min on ice with
FITC-conjugaced poat snoi-human IgG Flub'l {Taguo Tne., Tudin-
game, CAY diluted 1:60 10 staining bufer. For staining thymacytes,
1 gl anti-Leu-22 ar 625 pagdml of human antibady—containing
eluate was used, dilured in staining buffer, Binding of anti-Len 22
was detected by FITC-conjugated goat anti-mmuse IpG Flai')
{Tago lue ), and binding of TgG fram the eluares was dececred Ty
the goat anti~human gt teagent deseribed above, After seaining,
all eells were washed in staining buffer, fed 0 1% formalin, and
analyzed on an Epics 544 How grtometer (Coulter Blecrronics Inc,
Hialeah, FL}

R.m:.’u'nluﬁell‘l::ng. Sudll eells (2 > 107 or 4 » 107 thymoeytes
ar b ox 100 COS cells were washed [our tmes e PRS snd
resuspended o 1 ml of PBS containing 10 1 of hovine milk lac-
toperonidase (Calbiochens-Behring Corp., San Dicgo, CA) and 1
miCi of Mat®] {Amersham Corp., Arlington Heighis, 1LY, Thew,
25 pl uf 0.03% hydrogen peroxide was added o the cell suspen-
sion initially and at three tuecessive times at S-min intervals. 5o
divm azide (25 gl of 2 207 solution) was added to the cell swspen-
stons, the cells were woghed tour fimes in PBS, and then salubilized

J:ih_h;rl.u:u;mof £ it papers HEsAR ', hepaticis B snogenesmo, HTIN-,
human T lymphecyte virus type 1 ICAM-L, intraceflular adhesion meleeabs
orpe i WA, Wiskore-Aidsich,

in lysis buffer (105 M Tris buffer, pH 7.2, containing 1% Trilon
X100 {Sigma Chemical Col and 1 mb PMSE The cell bysates
weee clarified by centrifupation (12,000 g for 30 min), and che -
perilants weee used for immonopreipilations,

Inreenroprecipitation and Gel Elecimphorests. For iimenunoprecip-
itation af radiolabeled cell lysates, aliquots were precleared with
protein Ai-Sephaross $MB beads (Pharmacts Fine Chemirals) and
then mieed with antibody (1 pg of mAb or 0,23 of eluate) that
was prebound 1o 50 ul of packed beads. The mixtures were in-
cubated for 12-18 har 47, the beads were washed six times with
fysis buffer, and the mmupe complexes were eluted by heating fos
3 min at A0°C in 2% sample buHer containing 50 mM Trs, pll
6.8, 4% 505, 2% glveerol, 10% 2-ME and 0.02% bromphenol
‘ohug dye, The mmunoprecipitiges wee resolved by 1097 SDS-PAGE,
and the dried gels were autoradingraphed ae —T0°C for 5 d using
an intensifying sereen. ‘Io propare samples for the immuncblotting
expenment, & # UWF Supll cells were solubidized in lysis buffer,
the Tyistes were clarified by centeifugation, and then precleared with
protein A beads, Equal velume aliguets of the bysates weee immu-
noprecipitated by anti-Lew-22 (1 ug), anti-Lee-3a (1 wg). or pooled
eluate [0.25 pgh prebound 1o protein A beads {50 puly. The beads
were washed six times in lyss buffer, the immune complexes were
eluted by hearing in 23 sample buffer, and were resobyed by 10%
SDS-PAGE.

Temueriohlatting.  Tmmunoprecipitates of unlaheled Supll celle
teselved by SDS-PAGE were blotted onto nitrocellulose paper s
cescribed {22). The nitrocellulose paper was Blocked e 0.05 M
Tris-buffered saline, pH 7.0, contaiging 5% nonfat dry milk
{blocking 'lmffer}, and then ceacted far 18 k at 470 with anzi=-Leo-
22 {1 pg/ml), diluted in blocking buffer. The blot was washed ex-
tensively in blocking buffer and then reacted with alkaline phos-
Phatase-conjugated poat anti-mouse [ (Hoehringer Mannheim Bi-
achemicals, Indianapolis, [M) dilured 1:600 in blocking bufler for
2 b at room temperatuce. After Turther extensive washing, the biot
was Geveloped with o precipitating substrate (23),

Clyosidase Treatrent of Clells and Imienaprecipisates.  Mearamin-
idase treacment of cells was performed in RPMI 1640 with 0.1
Ufml of emeyine st 3720 for 30 min, Enzyme digestions of im-
munapeecipitates were performed as follows: Vibrio cholera neus-
nmi.nigm {Calbiochem-Behrng Corp), 0.1 péml for 60 min =t
I7°C; O-Clyvanase (Genzywe, Boston, MA), 4 mUfml for 18 5
at 37*C. The enzyme teaction mixtures contained 0.17% 515,
0.3% Z-M0, 1.25% NP3, 5 mM calciom carbonats, 10 mM
phenanthroline, and 20 mM sodivm cacodylate, pH 6.5,

Plasorid Construction ard Cefl Transfection.  The PEER-3 cDMA
chone of CD43 (provided by Dr. Mineru Fukuda, La Jolla, CA [24])
whas subeloned into an cxpression vecror (CDME) chat urilizes the
evtomegaloviros carly promoter and contains simian virus 4 ocigin
of replicarion {35). The 1.5-kb PEER-3 cDNA was solated fram
Blueteript by digestion with Ecoltl and low melting point agarose
ged electrophoresis. The recovered cON A was biuat ended vang che
Flenow lugment of TN A polymerase 1, ligated to BsrXl linkers
and ko Tst¥ 1-digested CDME. A DEAE-dextran method (23] was
used to transfocr COS cells with the CD45-COMSE plasmid.

Results

Ditection of AntiT Lymphocyte Antibodies in HRA1® Sera.
To determine if antibodies to native T lymphooyte surface
antigens are produced by HIV-l-infected individuals, we
screened sera by immunofluorescent fow eytometry to iden-
Lify those containing antibodics that could bind 1o a T el
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lymphama line (termed SupT1). This cell line was chosen
because it expresses rnuh;':p]e T cell antigens including high
levels of CD4 (26). Sera from several HIV-i-serapasitive in-
dividuals contained antibodies that stained the SupT1 cell line
(Fig. 1). In contrast, ne sera from bepatitis B-antigenemic
individuals {(HBsAg') and few sera from individuals scro-
positive for human T lymphocyte virus type 1 {HTLV-1} in-
feetion or with the autoimmune diseasc SLE demopstraled
staining of SujT'1 cells grearer than sera from healehy, HIV-
1-scromegative conteel subjects (Fige 1),

Identification of Cell Surface Protein Recognized by Anti-T Lym-
phocyte Antibadizs, Th identify the SupT1 surface anrigen{s)
recognized by the serum antibodies, sem were absarbed to
Supl' cells, and the cluted antibodies (fermed eluates) were
nsed to immunoprecipieate deterpent-solubilized bysates from
surface ¥-labeled SupT1 cells. Of 18 eluates prepared from
different HIV-1* sera (scra also positive for Supl'] staining),
elght immunoprecipitated a single Supl' surfies protein with
a M. of 120 kD on SDS-PAGE (Fig. 2 4). The 120-kD pro-
tein was nat immunoprecipictaced by cluates prepared from
the twe HTLV-1" sera and the one SLE seram thar did stain
the Supll cells. Thus, antivodies that Immuneprecipitated
the 120-kD Supl'l proecin were detected only in HIV-L®
5eTA.

Biochemical Characterizution of 120-kD Supl! Protein. To
assess the contribution of carbohydrate to the 120-kD Supl'l
proteln, immunoprecipitates were subjected to glycosidase
digestion. Mevraminidase dipestion of the immunopreeipi-
tated 120-kD Sugil'l protein shifted its M, o ~150 kD (Fig,
2 b, lane WY, a result consistent with removal of negatively
charped sialic acid residues {18, 15}, Subsequent O-Glyeanase
digestion of the nearaminidase-treated immunoprecipitats
resulted 2 M of ~ 110 kD, indicating the presence of
{rlinked olipasaccharides (Fig, 2 b, lane N/CY, Treatment
of the immunoprecipitated 120-ki3 protein with N-Glyranase
did not resule in a discernable shift in relative molecular mass
of the protein {data not shown), suggesting that Little or ne
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Mdinked oligosaccharides were presenc, These biochemical
characteristics suggested that the 120-kD SupT] protein was
similar to CD43 (sialophorin, leukosialing, a cell surface
sialoglycoprotein predominantly sepressed by cells of hema-
topoietic origin (19, 209,

The 120-kD SupTi Protein I Benitcal o CD43. The results
of two erperiments established that the 120-kD protein im-
munoprecipitated by the eluates is CD43. First, an anti-CD43
mAb {anti-Leu-22; clone L60) (27) bound to the 120-kD Sugll
protein that was immunaprecipitated by pooled eluares, and
then electroblotted onto niteocellulose paper (Fig. 2 ). Second,
the cluates immunoprecipitated a 130-kD protein from COS
cells eramsfected with a cDNA clone encoding (243 (Fig.
24, lane A) but not from control COS cells transfected with
a eDNA clone of ICAM-1 (Fig. 2 4, lane B), anti-Leu-22
specifically immunoprecipitated a protein with 2 M; of 120
kD from the COS cells expressing CD43 (Fig. 2 d, lane C),
supgesting that in cransfeceed COS cells, anti-Leu-22 recog-
nizes 1 more sialylated form of 1243 than that recognized
Ly the eluates,

Anti-C1243 Auteantibodies Bind Only to CD43 Exprested by
Tapmocytes,  To determine if the ebuates could bind to normal
human cells of T cell lincage known to wepress CD43, two
eluates {from two different HIV-1-nfected subjects) eomtaining
anti-CD43 antibodies were tested for binding to thymocytes,
fresh peripheral bleod T lymphocytes, and PHA-activated T
lymphocytes that had been maintained in [I-2. The eluates
bound only 1o thymocytes, whercas the anti-CD43 mAb {anti-
Leu-22) hound to all three cell eypes (Fig. 3 a). However,
the eluates bound to all cell types if the cells were brst treated
with neuraminidase, a treatment that eliminated the epitope
recognized by anti-Len-22 (Fig. 3 b). These resules supgested
that the eluates recognize & nun-sialic acid epitope of CD43
peresent on both thymeeyees and mature T lymphocytes, hut
accessible to antoantibody binding only on thymocytes.

The elugtes were also tested for binding to freshly obtained
peripheral blood T lymphocytes and T ccll lines from HIV-

Figure 1. Immunoflueseicsnt soreening of sera for
antibodies that could Bind o the SupT1 T cell brm-
phoma line, Percent Huorescent ceils indicates the per
centage of cells stained by sach serum (difuted 1:50)
preater than swined by buffer alone Eadh doc
represents the percentage of cells slained by an io-
dividual serum. Tle hoetance] dotted line sl
3 5T abbove the mman peroenzge of cells sained by

NEE'!:J-':VH sera fron 14 '!lunit.]ur, individually rested, HIVA
(M= 1) surnnegative labommory personnel,
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1-seropositive individuals {r = 3% I all cases, the eluates
bound only to neuraminidase-treated cells (data not shown)
These results suggest that peripheral bload T lymphocytes
from HIV-1-infeceed individuals either do not express par-
tially sialylated forms of CDM3, or if they de, an targeted
for rapid remeval from the citeulation,
Inmunoprecipitation of cell lysares from  radiolabeled
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Figure 2. Identification and char-

acterization of the STl vell wee-

[xce protein recognized By e

Truzernt untidsody—maining elhaate,
) Repriesen buti vee STIS-PAGE wnulysie of the Suil sucfzee proten inrou-
neprecipitazed by che haman antbody-containing eluates. Antihodies:
nermal human g0 1 pg {lane AJ; chises from pa differenc HIV = s,
(.25 pg 1gG {lanes B and C); cloates from oo different HIV-1* sers that
did nar stain Sapl'l eells, £.25 pg IgT (lanes £ and £); eluates from four
differcnt HIV-1 sera thae did seatn Sugll cells, 0.25 pg 1gG {lanes F-f)
anti-Leu-3a (Becton Dickinson & Co.) on anti-C04 maAb, 1 pg (lane )
an 2eei-C0 mAk asciess, 1 {lane &) {4) Biochemical characterization
of the 120-kD SupT1 protein, Thres equal aliguass of lviztes from eadiola-
beled Supll calls were immunopresipltated by 0.25 pp of pooled eluate
Ip {previcusly demonstrated co contain antibodies to the 120-kD SupTl
protein] and were chen loft undigested =), digested with peuraminidase
(M), or digested with neuraminidase followed by O-Glycanase (MO and
:|:||u':_'|rm.1 i!}- ETS-PAGE. (3} Lerninaeetielaleat eviclence that the 120-kT Sugll
prutein s CT43, Elll.lill =|i|:Lquﬁ ulz ]_‘f!iil'.l.'. l'lr!]rﬁ.lﬂi feennn 6w 107 wnla-
heled Supll cells were 'irnm:l.nnl'lrﬂtil'li.taml hy 0.25 HE of [II.I‘::III.‘J! eluate
1g'5 (eluace); by 0.5 pg of ang-Lea-22 {Beston Thekinson & Co,}, an anri-
G343 mAb (Anri-Lea-22); or by (L5 g of anti-Lew-33, a0 and C14 mAb
used as a conteol (Anti-Lea-34). The immunoprecipitates were sesolved
by SL3%-PAGE under reducing conditions, slecrrobloted ones 00.45-pm
nitracelinlase paper, and probed with anei-Len-22, () Immunoprecipita-
tion of CD43 from CO5 eells trensfected with 2 cDNA clane enceding
CI43, Separate sets of COS cells were teansiently transfected wilng DEAE-
dextran with the CDM3 cDMA clone PEER-3 insérted into the CDMAS
plasmid vector, or with a control cDMNA encoding LCAM-1 (43}, also in-
serted into the COME plasmic. 3 d later, zach set of transfecved cells was
surface iodivated, and call lysates were immunoprecipitated b 023 g
pivded eluare Tpls {lane A) or by 0.5 gg of anti:Len=22 {lane ). Control
Tysates from the mdiclabeled 10 ARM-1 eransfectants wers irnunoprecpi-
tazed by 0,25 pp of pooled choate (lane B), 0.5 g of snti-Tea-22 (lase
L, or by 0.5 pg of BB, an ant-ICAM-1 mAk {lane B}

thymoryees conliemed that the ani-CD43 autoantibodies
recognize 2 partially sialylated form of CD43. The pooled
eliates immunoprecipicated a single protein wich a M, of
130 kD, whereas euti-Teu-22 immunoprecipitated a pro-
tein with 2 M; of ~120 kD (Fig, 3 ¢, lanes 4 and B). How-
ever, after digestion of cach immunoprecipitate with newr-
atninidase, the proceing immunoprecipitated by the pooled
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Figonre 3. The aluates identify a partially sialylated D43 form essed by normal thymoortes. {g) The eluates bind to thrmocytes but oot T
lymphecytes, Bluates from patients M1 (theded burr) and C-1 {M.;:ﬁnj. and anti-Leu-22 (wibite burs) were tested by indirest immunofusrescence
fear Dincking o chyrocytes (thymus), peripheral bloed T lymphogees (T cells), and T lymphocytes simulatsd with PHA for 3 d and maintiined in
112 far 7 d (PHA-I:2 T cells), The resulls ave sepresentative of three separate experiments in which thymecytes and T lymphecytes from other donoss
were tested. (h) The eheates baad to all cell types afeer colls are ereated with nenraminidase (0.1 T in REMI 1640 for 30 min at 37207, bue reactivity
of anti-Leu-22 15 lose, {r]. ||r|rr|||r||:!]'.|1'@s:il'|itn1.f|1ll ol CTH3 from pan] burman L]:]_l,rlllmf.?ics hy the pnn!ul aluates {]:I'l:: A and ﬂ:l apd anli-Leu-22 fl:m—.:
& and LK, The :immllnupu:mril'rimtcs i Janes 5 and D owere trepied with peamminidse {01 'E_f."lll'l] befire E]Ettmp!bul‘ei'is. 05 ng of pm]ui eliates

or 0.5 pg of ann-Lew-22 were wsad o i_mmun{lflmn]_'liratn r.clun! a]iqu.nl:': of E]-laheled call ]}ls:rz frenme 4 % 107 snremal lil.}'ll:l{;u_'_‘r'tﬁ.

cluates, and anti-Leu-22 migrated identically with a M of
150 kD {Fig. 3 ¢, lanes C and D4, These results are consistent
with those from the COS cell transfection iments where
two forms of CD43 were identified {Fig, miferhg only
it their degrees of sialylation. Taken topether with the im-
munouorescence results, the data confirm that a partially
sialylated CD43 form 35 normally expressed on a large sub-
population of thymaoeytes buz nor on marure T lympho-
cytes (199,

Disctission

These studies demnonsteate that anti-CD43 autoantibodies
can be detected in sera from HIV-1 infected individualy and
that these autoantibodies bind to a form of €143 sxpressed
by normal thymocytes. The results alvo indicate that the au-
toantihodies recognize a CD43 epitope(s) on circulating T
lymphocytes that is masked by sialic acid residues. These char-
actcristics distinguish the anti-CDM43 autoantibodies from an-
tilymphocyee antibodies described previously (2-9) that bind
circulating lymphocytes. The absence of partially sialylated
1243 forms on circulating lymphocyes {19) suggests that
the anti-CD43 autoantibodiés we detected conld not con-
tribute to depletion of circalating CIM* /CD43+ lympho-
cytes. Rather, the thymocyte speaibicity of these antibodies
suggests that they may interfere with replenishment of the
dreulating lymphocyte pool. Because anti-CIM43 autoanti-
bodics were found only in HIV-l-infected tndividuals, it is

1155 Ardman er al,

possible that they are involved in the immunopathogenesis
of AIDS,

It has been demonstrated that binding of mAbs ro CD43
can induce biochemical and functional changes in T cells in
vitro, These antibody-mediated cffects include induction of
phosphoinasitide hydralysis with resultane second messenger
tormation {2B); homaotypic adhesion of lymphocytes {2%) and
monecytes (30); and activation of thymocytes (31} and T lymo-
phacyrres (29, 32) by a mechanism independent of TCR./CD3
complecmediated signaling {28). It is plausible that the effects
mediated by anti-CD43 mAbs in vitro would be mirrored
by humnan anti-CD43 antoantibodies in vive, resulting in in-
appropriste activation of thymoeytes during the process of
maturation. Antibodics that can inappropriately activate or
cause adhesion of thymocytes may heighten thymocyte sas-
ceptibility to HIV1 infection {33) or fwlitate intereellulr
virus transmission. Moreover, thymocyte-specific anti-C43
antibodies could target thymocytes for destruction by com-
plement-mediated lysis and thus contribute to the severe thymic
ateaphy in AIDS (34, 35). If the chymas is required for normal
replenishment of CD4 - lyinphocytes in adult humans as it
is in adult mice (36, 37), chen thymic dysfunction or destruc-
tion would be expected to prevent replenishment of mature
CD4* cells killed by HIV-1.

W observed that 8 of the 30 HIV-1-scropositive subjects
tested {27% ) had serum anti-CD43 antthodies that eould im-
munoprecipitate CD43 from the SupT] cells, Yet, 18 of the
30 HIV-1-scropositive subjects {60%) had serum antibodies
that stained the Supl'l cell line (sce Pig. 1). Hecause some
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patiencs may have bad anti-CD43 antibodies that could not
itrnunaprecipitate CI43, we tested seva by immunoflunres-
cence for the presence of antibodies that could bind specifically
to transfected COS cells that cxpress CD43. By this method,
serd from 14 of the 30 HIV-1-seropasitive subjects (479}
specilivally stained the CDM43-expressing COS cells {mean
fluorescence mtensity of cach positive sera = 3 5D above the
mean fuarescence intensity obtained using pooled normal
human sera). Mo sera from HIV-1-seronegative homosexaal
mien {n = 14} specifically stained the CDM43-expressing cells,
These data supgest thae. anri-C1)43 autoantibodies are a
common feature of HIV-1 infection and provide further evi-
dence that such antibodies are restricted to individuals jo-
fected by HIV-1,

The mest provocative data suggescing that anu-CDH43 au-
toantihadies may contribute to the immunodedency of AIDS
come {rom the stody of children with the Wiskort-Aldrich
{WA) syndrome, an X chromosome-linked, severe im-
mutideficiensy syndrome, Lymphocytes from children with
the WA syndrome express diminished ameonines or unstable
forms of €43 (17, 38). The clinieal course of the WA syo-
drome includes progressive T cell depletion, susceptibility
to opportunistic and pyogenic infections, inability to pro-
duce antibodics against polysaccharide antigens, throm-
hocytopetia, and severs eczema (39). Several of thesc clinical
features, particularly T cell depletion and susceptibilicy ta
appormumistic infections, also characterize HIV-] infection.
If pormal D43 expression is important for T cell develop-

ment and if anei-CD43 auroantibodics can interferc with chis
process, then there may be alink berween the immunopatho-
genesis of AIDS and the WA syndrome,

Why urc anti-CID43 autvantibodies produced by HIV-1-
infected individuals? One possibility is cthat in noninfected
individuals, imgunogenic epitopes of CD43 on drculating
lymphocytes evade immunologic recognition becavse chey are
masked b}r sialic acid residnes. Heowever, in conditions where
increased lymphocyte destenction is thought to occur (eg.,
HIV-1-induced lymphocyte oriopathicity), sutoimmunogenic
D43 epitopes may he exposed. The exposure of such epi-
topes could result in the induction of sutoantibodies, hefore
CDH4* lymphooyte depletion and the comresponding defect
in humoral immune responses ncour

Depletion of CI4 ' lymphocytes has heen noted in many
HIV-1-seropositive, healthy individuals (409 when the peopee-
tiom of virus-infected bymphocytes is estimated to be small
{r+1:50,000} (41) and plasma virermnia is low or undetectable
{41, 423, Such observations support the notion that in addi-
tion o divect virns cytopathicity, other mechanisms may con-
tribute to CD4* lymphocyte depletion early in the course
of HIV-1 infection. For example, ortolysis of infected CD4*
cells in asympromatic individuals by CTL combined with
defective T cell ceplenishment could manifest as 3 selective
depletion of the CD4~ lymphooyte pool, Understanding the
effects of anti-C 043 aurcancibodies on T cell marration may
provide Further insight into the immuneopathogenesis of
CD4 coll depletion in AIDS.
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