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Abstract

Wepreviously reported the identification of highly conserved
homologous regions located in the carboxy terminus of the
HIV I gp4l-envelope (aa 837-844), and the amino-terminal of
the beta chain of all human HLA class II antigens (aa 19-25).
Murine monoclonal antibodies, raised against synthetic pep-
tides from these homologous regions, bound not only to the
isolated peptides, but also to the native gpl60 and class II
molecules. In this study one-third of sera from HIV I-infected
individuals, at different disease stages, were found to react with
both the gp4l and class II-derived peptides. These sera also
reacted with "native" HLA class II molecules. The potential
affects of such autoantibodies on normal immune functions
were examined. It was found that in the presence of class II-
cross-reactive (but not control) sera, the proliferative re-
sponses of normal CD4' T cells to tetanus toxoid and alloge-
neic stimuli were markedly decreased. In addition, these sera
could eliminate class II-bearing cells by antibody dependent
cellular cytotoxicity. Similar affects were seen with affinity-
purified IgG antibodies from patients' sera.

Thus, the "molecular mimicry" between HIV I and HLA
class II antigens, may lead to the generation of autoantibodies
in HIV I-infected individuals that may contribute to the early
functional impairment of CD4' T cell observed in many HIV
I-infected individuals.

Introduction

Molecular mimicry between a component of an infectious
agent and "self" molecules has been postulated to lead to the
breakdown of immunological self-tolerance and the genera-
tion of harmful autoreactive antibodies and/or effector T
cells (1-3).

Wehave previously reported the results of a computer
search which identified homologous sequences located in the
COOH-terminus of HIV I-gp4 1, and in the NH2-terminal do-
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main of human class II beta chains (Fig. 1 and reference 4).
The homologous sequence is highly conserved among differ-
ent HIV I isolates, and in different class II subregions (DP,
DQ, and DR) and haplotypes. Murine monoclonal antibodies
(MAb) specific for the gp41-derived sequence were found to
cross-react with the class II-derived peptide and recognized
native class II molecules expressed by B cell lines and by
mouse L cells transfected with the structural genes of DP, DQ,
or DR(4).

Screening of sera from AIDS patients revealed a significant
number that contained antibodies specific for the gp4 1-de-
rived sequence (aa 837-844). More importantly, such sera
cross-reacted not only with the homologous peptide derived
from HLA class II, but also recognized "native" class II mole-
cules. Thus, it was conceivable that the molecular mimicry
between HIV I envelope and HLA class II leads to the genera-
tion of autoreactive antibodies in HIV I-infected individuals.
Binding of such antibodies to class II bearing cells such as
macrophages and activated T cells could interfere with normal
antigen presentation and/or lead to destruction of activated
CD4+ T cells, not yet infected with the virus. Such mecha-
nisms could account for the early T-helper cell dysfunctions
identified in many HIV I-infected individuals before the
marked reduction in their CD4+ T cell numbers that takes
place in more advanced stages of the disease.

In this study sera from HIV-I-infected individuals at var-
ious disease stages were tested for the presence of cross-reactive
anti-class II antibodies and for their ability to inhibit CD4+T
cells in vitro. The results suggest that the selective immune
dysfunction of CD4+ T cells, can be brought about, at least in
part, by autoantibodies that cross-react on an epitope common
to gp4 l and HLA class II molecules.

These findings also have important implications for the
future design of subunit vaccines containing the gp 160 enve-
lope.

Methods

Enzyme linked immunosorbent assay (ELISA). 96 well plates (Im-
munolon I; Dynatech Laboratories, Inc., Alexandria, VA) were coated
with peptides at 10 ,ug/ml in bicarbonate buffer at pH 9.6. BSA, 1
mg/ml in PBS was added to block unbound sites. Patients' sera were
incubated at serial dilutions (1:100-1:400) for 2 h at room tempera-
ture. This was followed by incubation with goat anti-human IgG alka-
line phosphatase-linked antibody (Sigma Chemical Co., St. Louis,
MO) for 2 h at room temperature. Color was developed by addition of

1430 Golding et al.



Table I. Murine MAbagainst gp41-derived Peptide (aa 837-844)
Can Block the Proliferative Response of HumanCD4'
T Cell Clone

[3H]Thymidine uptake

Responder Stimulator MAb-inhibitor cpm* %control

T cell clone B cell line 10,494 + 227 100%
(G916-3-53) (Z2B)

Anti-CD4 3,657 + 594 34%
Anti-CD8 9,422 + 94 90%
Anti-DP 1,875 + 55 18%
Anti-class I 12,518 + 94 119%
Anti-gp4 1

-peptide (#3) 3,213 + 350 31%
Anti-gp4l

-peptide (#4) 2,763 + 638 26%
Anti-DNP (C1) 11,005 + 490 104%

Responder T cells and stimulator B cells (DP2', 10,000 rads irra-
diated), were cultured at 1:1 ratio (2.5 X 104/well) for 3 d in the pres-
ence or absence of the murine MAb. [3H]Thymidine was added for
the last 16 h.
* All the cpm values represent net cpm = total cpm - [cpm of re-
sponders only + cpm of stimulators only].

the substrate, p-nitrophenyl phosphate for 1-3 h at room temperature.
The optical densities were read at 405 nM using a multiscan MC
(Titertek, Helsinki, Finland).

In vitro proliferative responses. The DP2-allospecific T cell clone
(G916-3-53, 2.5 X 104/well) was stimulated for 3 d with the EBV
transformed B cell line (Z2B, 2.5 X 104/well). Normal PBL (5 X 105/
well) were stimulated for 7 d with tetanus toxoid (40 fu/ml, 25 Yg/ml)
or with the mitogen PHA(2 ,g/ml). [3H]Thymidine (1 toCi/well) was
added to either culture for the last 16 h of culture. Patients' (or control)
sera were added to the responder cells (1:20 final dilution), 30 min
before the addition of stimulators or antigens, and were present
throughout the culture period. Murine MAbused; anti-CD4, OKT4A
and anti-CD8, OKT8 were from Ortho Pharmaceutical Corp., Rari-
tan, NJ. Anti-DP B721 and anti-class I W632 were a gift from W.
Biddison, Neurobiology Branch, NIMH, National Institutes of Health.
Anti-DR and anti-DQ were obtained from Becton Dickinson Co.,
Mountain View. These MAbwere added to cultures at 1:200 final
dilutions.

Antibody dependent cellular cytotoxicity (ADCC).' ADCCof class
Il-positive and class II-negative cell lines was conducted as previously
described (5). Briefly, targets were labeled with 51Cr for 1 h. 104 labeled
targets were incubated in round bottomed 96 well plates with 50 M1 test
sera at 1:25 dilution for 30 min at 37°C followed by addition of 2.5
X 105 normal PBL (Ficoll-purified) as effector cells. 5'Cr release was
measured after 16 h incubation at 37 C in 5%CO2.

Electrophoresis in polyacrylamide gel. Column eluates were con-
centrated using an Amicon Centricon-10 (Amicon Corp., Danvers,
MA), and were mixed with amplified sample buffer. Samples were run
on a 7.5% nonreducing polyacrylamide gel (mini-protean II; Bio-Rad
Laboratories, Richmond, CA) at constant voltage (200 V) for 42 min.
The gel was stained with brilliant Coomassie blue 250.

Results

Murine monoclonal antibodies against the homologous peptide
from gp4J recognize native human class II HLA antigens and

1. Abbreviations used in this paper: ADCC, antibody dependent cellu-
lar cytotoxicity.

can block in vitro proliferative response of a CD4+ human T
cell clone. To assess the biological relevance of the sequence
homology found in gp41 and all human class II beta chains
(Fig. 1), we first tested the ability of murine MAbspecific for
the gp4 1-derived sequence (that were previously shown to bind
also to native class II molecules, reference 4), to block the
proliferative response of a DP-allospecific CD4+ T cell clone.
As can be seen in Table I, the proliferative response of this
clone can be blocked by anti-DP MAbas well as by anti-CD4
MAb(OKT4A), but not by anti-class I or by anti-CD8 MAb.
In addition, the two anti-gp4 1 peptide murine MAb(3 and 4),
but not a control isotype matched ani-DNP MAb, inhibited
this proliferative response by 75%. The same MAb had no
effect on the function of control CD8+ T cell clones.

The ability of murine anti-gp41-peptide MAb to bind to
native class II molecules and to block stimulation of the CD4+
T cell line, suggested that the binding to class II molecules
occurs close to a site on the class II molecules that is recognized
by either the antigen-specific T cell receptor, or by the acces-
sory molecule CD4. CD4binding has been shown to increase
the avidity of the cellular interaction between CD4+ T cells
and their targets or antigen presenting cells (6).

Association of HIV I infection with production of anti-
gp41/class II cross-reactive antibodies. Previously we have
shown that natural infection with HIV I gave rise in AIDS
patients to antibodies that reacted with the common epitope
shared by gp41 and class II antigens and that this reactivity
correlated with their ability to bind to intact class II molecules
as determined by ELISA (r = 0.846, reference 4). In this study
we extended our screening of HIV I-seropositive individuals in
order to determine at what stage of the infection these antibod-
ies appear, and whether they have deleterious effects on the
function of CD4+ T cells.

Patients at different disease stages as well as appropriate
control groups were studied (Table II). Weincluded among
our controls, patients with other disorders shown to have re-
duced CD4+ T-helper functions (e.g., Hodgkin's lymphoma
and cyclosporin-treated kidney transplant recipients). In addi-
tion, high risk HIV I-seronegative homosexuals and normal
volunteers were tested.

None of the control sera reacted with the class II-derived
peptide in ELISA. This was to be expected, since it is a highly
conserved sequence and most likely to be under self-tolerance
control. It is interesting that among the HIV I-infected individ-
uals, irrespective of their disease state, 30-35% reacted in
ELISA asay with the class II-derived-peptide (but not with
control peptides derived from class II, CD4, or tetanus toxoid).
This proportion may be an underestimation of the number of
patients producing such antibodies, since most of the antibod-
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Figure 1. The homologous sequences found in HIV I gp4l and
human HLA class II beta chains. : represent identical amino
acids, represent a conservative amino acid difference.
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Table II. Association of HIV I Infection with Production
ofAnti-class II/gp4l Cross-reactive Antibodies

Anti-class I-peptide antibodies

Diagnosis No. positive No. tested %

HIV I seropositive:
Stages 1-3 18 51 35%
Stages 4-6 (USA) 15 43 35%

(Zaire) 5 18 28%
HIV I seronegative:

High risk 0 21 0%
Low risk 0 35 0%
Hodgkin's lymphoma 0 6 0%
Transplant recipients 0 4 0%

ies are probably bound to class II-bearing cells in vivo rather
than freely circulating in the serum.

The finding of this anti-class II reactivity in early stages of
HIV I infection supports the notion that they may play a role
in the pathogenesis of AIDS. The different serum groups were

next tested for their functional activity.
Sera from HIV I-infected individuals, which contain anti-

class II cross-reactive antibodies, block immune responses of
normal T cells, and can eliminate class II-bearing cells by
ADCC. In order to test the ability of sera to affect CD4+T cell
responses, they were added to cultures of (a) human class II
allospecific (anti-DP2) CD4+ T cell clone (G916-3-53) stimu-
lated with DP2-positive stimulators (same as in Table I), or (b)
normal PBL stimulated with the recall antigen tetanus toxoid.
As can be seen in Fig. 2, both proliferative responses were

mediated by CD4+ T cells, and were blocked by the anti-CD4
MAbOKT4A. In addition they were blocked by monomor-

phic anti-class II MAb, but not by anti-class I MAb (D, H).
The addition of HIV I-negative sera (A, E), or HIV I-positive
sera, which do not contain anti-class II peptide reactivity (B,
F), did not interfere with either response, except for one HIV
I-positive serum (F). In contrast, 75% of the sera containing

anti-class II antibodies caused marked inhibition (30-100%) of
both the antitetanus toxoid response and the DP-specific T cell
clone response (C, G).

The same sera were also tested for their ability to mediate
killing of class II-bearing lymphoblastoid lines in the presence
of normal PBL as a source of Fc bearing killer cells (Fig. 3). It
was found that about half of the HIV I-positive sera which
react with class II-peptide could mediate killing of class II-
bearing cells, which was at least 3 SD above that of class II

negative control cells. In contrast, none of the seronegative
control sera, or the seropositive sera which did not react with
class II peptide mediated killing in the ADCCassay (Fig. 3).
The murine MAbagainst the class II-derived peptide did not
mediate ADCCbecause they all belonged to the IgM class
which, unlike IgG, does not bind to Fc receptors of human
monocyte effector cells. It is important to emphasize that the
human sera demonstrating the immunosuppressive activity
(or able to mediate ADCC), were equally represented in pa-
tients at early or late stages of HIV I infection.

Purification of anti-class II cross-reactive antibodies from
HIVI-positive patients'sera. To determine whether the inhibi-
tory effects of these sera could indeed be attributed to their

reactivity with the homologous class II/gp41 sequence, they
were adsorbed overnight with the class II-derived peptide con-

jugated to Sepharose beads or with control peptide-Sepharose
beads (derived from CD4aa 314-331). Indeed it was possible
to remove most of the inhibitory activity of the sera by ad-
sorption with the relevant peptide but not with the irrelevant
control peptide (Fig. 4). In parallel experiments it was found
that the gp4 1-derived peptide was as efficient in removing the
inhibitory antibodies as the class II derived homologous pep-
tide (not shown). With some of the antisera, the overnight
adsorption (at 1:1 ratio) was not sufficient to remove all the
inhibitory activity (e.g., Fig. 4, open circles). In most cases a

second adsorption could remove the residual inhibitory activ-
ity, but a few antisera remained moderately suppressive
(25-35% inhibition) especially in the T cell clone assay, sug-
gesting the presence of other inhibitory factors (e.g., antibodies
against an activated T cell determinant as was previously de-
scribed, reference 7).

A total of 36 sera were tested in all three assays, namely
ADCCand the two different proliferative responses. A 95%
concordance was found among these assays. Two sera sup-

pressed the proliferative responses but did not mediate ADCC,
which may reflect antibodies of subclasses that do not function
in this assay. More importantly, both reactivities (suppression
of human CD4' cells in cultures, and killing of class II-ex-
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Figure 2. Sera from HIV I positive individuals which react with class
II-derived peptide inhibit normal immune responses in vitro. HIV I
negative and positive antisera which were previously screened for
their reactivity with the homologous GP4I/HLA class II peptides,
were added (at 1:20 dilution) to in vitro cultures of (A, B, C) normal
PBL (5 X 105/well) stimulated for 7 d with tetanus toxoid (25
.ug/ml), or (E, F, G) DP-allospecific T cell clone (G916-3-53, 2.5
X 104/well) stimulated for 3 d with the EBVtransformed B cell line
Z2B (2.5 X 104/well). [3H]Thymidine (1 gCi/well) was added for the
last 16 h of culture. The anti-CD4 MAbOKT4A(Ortho) was added
at 1:200 final dilution. The anti class-II MAbwere; B721 (anti-DP,
H), or anti-DR plus anti-DQ MAb(Becton Dickinson) (D), and the
anti-class I MAbW6/32 (D, H) were all added at 1:200 final dilu-
tion. Percent inhibition was calculated: 100 - {[net cpm of experi-
mental culture/net cpm of control culture] X 100}, where net cpm

reflects the mean cpm of quadruplicate cultures - mean cpm of the
responder only cultures. The mean cpm of the control cultures (no
serum added) were 12,000-25,000 for both type of responses. Poly-
clonal activation with the T cell mitogen PHAgave net cpm of
50,000-100,000. The PHAresponses were not inhibited by either
OKT4AMAbor any of the sera tested (not shown).
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Figure 3. Antibody-dependent cel-
lular cytotoxicity of class II bearing
lymphoblastoid lines by sera from
HIV I infected individuals. ADCC
was measured using 5"Cr-release
assay as described in Methods.
Briefly, either class II positive EBV
transformed B cell lines (open bars)
or class II negative cell lines (CEM,
shaded bars) were labeled with 5"Cr
for 1 h. Labeled targets were incu-
bated with test sera at 1:25 dilution
(or control, haplotype specific typ-
ing serum, at 1:50 dilution) for 30
min at 370C followed by addition
of 2.5 X 105 PBL effector cells. 5'Cr
release was measured after 16 h in-
cubation.

pressing cells by ADCC) could be removed by adsorption of
these sera with the relevant class 11-derived peptide linked to
Sepharose beads.

In order to formally prove that the anti-class II peptide
reactivity resides in the Ig fraction of the patients' sera, we
passed several of the sera over a Sepharose-peptide column
and eluted the bound material with low pH buffers (see Fig. 5,
legend). As can be seen in Fig. 5 (top), the eluted materials
from two sera produced sharp lines of precipitation with goat-
anti-human IgG. The eluted materials were also analyzed by

polyacrylamide gel electrophoresis. As can be seen in Fig. 5
(bottom), the major component of the eluted material mi-
grated as IgG with a minor band migrating like albumin. Using
the human IgG standard it was possible to estimate the con-
centration of the cross-reactive anti-class II antibodies in the
original sera. These values were calculated to be 4 and 6 ,ug/ml
in the sera of patient 718 and patient 257, respectively. At the
time of testing, both patients were at an early stage of HIV
I-infection. Their CD4+-cell numbers were 722 and 682/mm3,
respectively. While still asymptomatic, they were found re-
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Figure 4. Adsorption of sera with Stepharose-linked class II derived
peptide remove their inhibitory activity. Five inhibitory sera (and
one control) were adsorbed overnight (1:1 vol/vol), with Sepharose
beads covalently linked to the class II or GP41-derived homologous
peptide, or to control peptides (from either class II aa 35-46, or CD4
aa 314-331). The adsorbed sera were separated from the beads by mi-
crofuge centrifugation and were added to in vitro cultures at 1:20 di-
lution. The percent inhibition of the tetanus toxoid and allospecific
T cell clone responses was calculated as described in the legend to
Fig. 2. The different symbols represent different patients' sera.
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Figure 5. Affinity puri-
fication of anti class II-
peptide antibodies from
sera of HIV-I-infected
individuals. 3 ml of
each sera were passed
over a Sepharose-class
II peptide column. The
bound material was
eluted with 0.1 MI citric
acid pH 3.6 followed by
0.1 Mpropionic acid
pH 2.5. The eluates
were concentrated 30-
fold. They were ana-
lyzed by 1% agarose gel
diffusion (Top) in wells
containing: (4) serum
257 (1:160), (5) 257
eluate (1:2), (6) 257
eluate (1:5), (3) serum
718 (1:160), (2) 718
eluate (1:2), (1) 718
eluate (1:5), (7) goat
anti-human IgG
(Boehringer Mann-
heim) (1:5). (Bottom)
Samples were run on
7.5% nonreducing poly-

acrylamide gel at constant voltage (200 V) for 42 min. The lanes rep-
resent: (a) human MAb(IgG,) (700 ng), (b) serum 718 (1:400), (c)
718 eluate (1:2). (d) 718 eluate (1:3), (e) 257 eluate (1:2), (f) 257
eluate (1:3). Arrows indicate the position of (from top to bottom);
IgM, IgG, and albumin.
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Figure 6. Affinity purified anti-class I-peptide antibodies bind to in-
tact class II molecules and suppress in vitro T cell responses. Un-
treated sera (patients 718 and 257, see Fig. 5) as well as their Sepha-
rose-class II peptide effluents and eluates were tested for their ability
to bind to plates coated with cell extracts enriched for class II mole-
cules (reference 4) or with similar extracts from a class II negative
cell line. Binding index (BI) = ODof sample (1: 100)/OD of negative
control (1:100) + 2 SD. ELISA results are ranked as follows: (+) BI
= 1.5-2; (++), BI = 2.1-3.5; (+++), BI = > 3.5. The sera and their
column effluents were tested for their ability to block the prolifera-
tive response of CD4+ T cell clone at 1:20 dilution, the eluates were

added at 1:200 (718) and 1:300 (257). Percent inhibition was calcu-
lated as described in the legends to Figs. 2 and 4.

cently to have markedly reduced IL2 production in response

to in vitro stimulation with tetanus toxoid, influenza, and
xenogeneic cells (CD4-dependent activation), but responded
normally to mitogens and allogeneic stimulation (which can

trigger CD8 as well as CD4-bearing cells).
The affinity purified antibodies from these patients were

tested for their ability to bind to plates coated with; (a) class II
peptide (or control peptide), (b) cell extracts enriched for class
II molecules (prepared as described in reference 4) and (c)
similar extracts from class II negative cells. In addition, they
were tested for their ability to suppress the in vitro proliferative
response of a CD4+ T cell clone (Fig. 6). Both sera and their
peptide-column eluates (but not column effluents) bound to
plates coated with the homologous peptides from either gp41
or class II, but not to control peptides (data not shown). They
also bound to plates coated with intact class II molecules from
cell extracts (but not to similar extracts from class IT-negative
cells) (Fig. 6). Furthermore, these eluates could inhibit the T
cell clone response at a 10-20-fold higher dilution compared
to the original sera (Fig. 6).

Weare currently purifying more of the cross-reactive anti-
bodies from patients' sera in order to conduct additional bio-
chemical analyses including binding to Western blots impreg-
nated with HIV I proteins and human class II antigens of
different haplotypes. In preliminary experiments it was found
that, while the untreated sera react with multiple HIV I pro-
teins on immunoblots, the eluates from the class II-peptide
column react only with gpl 60 and gp41 on the same HIV I
immunoblots.

Discussion

This study demonstrates that a significant number of HIV
I-infected individuals generate antibodies against a conserved
hydrophilic region in the COOH-terminus of gp41 (aa
837-844) (indicating that this region contains an immunogenic
site for B cells), and that these antibodies cross-react strongly

on an homologous sequence localized in the NH2-terminus of
all class II beta chains (aa 19-25). More importantly, these
cross-reactive antibodies are capable of binding also to the
native two-chain class II molecules which, in the human, are
expressed on macrophages, B cells, and activated T cells. Be-
cause of the proximity of the class II cross-reactive epitope to
the antigen binding regions on the class II molecules, it was
possible that their binding to antigen presenting cells in vivo
may interfere with the normal cellular interactions required
for the stimulation of CD41 T-helper cells. Murine MAb, and
affinity purified antibodies from HIV I-infected individuals,
both with specificity for the homologous gp4 1/class II se-
quence, were found to act as potent inhibitors of in vitro pro-
liferative responses of normal CD4' class II-restricted T cells.
Experiments are underway to determine whether the blocking
occurs at the level of the antigen presenting cells, the T cells, or
both. In addition such antibodies were shown to eliminate
class 11-bearing cells by ADCC, and could conceivably contrib-
ute to the elimination of class II-bearing immune cells in vivo,
including activated CD4' T cells.

In an attempt to correlate the production of such cross-
reactive autoantibodies by HIV I-infected individuals with
their disease progression we examined sera from both more
advanced AIDS patients (Walter Reed stage 4-6) and from
seropositive asymptomatic (Walter Reed stage 1-2), and a few
ARC(stage 3) patients. Interestingly, irrespective of their dis-
ease stage, 35% of the sera tested contained the anti-class II
cross-reactive antibodies. Thus, the production of such anti-
bodies can occur early during the course of infection with the
HIV I virus. While most of the patients at stages 1-2 are clini-
cally disease free, it was recently found that many of them
exhibit markedly reduced in vitro T cell responses (e.g., IL2
production, proliferation, CTL induction) against viruses and
soluble antigens. In particular they demonstrate a defect in the
CD4' T cell-dependent activation pathways even at a stage
when relatively high numbers of CD4' T cells (500-1,000/
mm3) are maintained (8, and Clerici et al. manuscript in prep-
aration). It is conceivable that the cross-reactive autoantibod-
ies that were described in this report may contribute to these
early immune dysfunctions. Indeed, in a parallel study, many
of the seropositive asymptomatic individuals that tested posi-
tive (by ELISA) against the class II-peptide, were found to have
various degrees of T-helper cell abnormalities. We are cur-
rently following these patients prospectively, in order to corre-
late the presence of anti-class II autoantibodies with their dis-
ease progression.

In summary, the autoimmune mechanism described here,
could account for the seemingly paradoxical observations in
many HIV I-infected individuals of: (a) deficient T helper
function in the presence of adequate numbers of CD4' cells (8,
9), and (b) depletion of CD4' T cells despite the very low
frequency of HIV-I infected cells (10). Thus, in addition to its
direct cytopathic effects on human T helper cells, HIV-I, simi-
lar to other infectious agents (1, 2, 11), contains several epi-
topes which closely mimic self proteins (4, 12, 13). Such mo-
lecular mimicry leads to break down of self-tolerance in in-
fected individuals, and as demonstrated here to the generation
of autoantibodies that can bind to cells in the immune system
and impair their function.

These findings also imply that attempts to vaccinate indi-
viduals with the gp 160 or gp4 1 subunits, could induce autoan-
tibodies reacting with HLA class II-bearing cells. Thus, it may
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Patient Sepharose - Class 11 Class II
Serum Class II Peotide Extract Extract

718 No ++ -

Effluent - -

Eluate ++ -

257 No +++ -

Effluent + -

Eluate ++ -



be important to eliminate the gp4 1 epitope which is homolo-
gous to the class II molecules from the cloned envelope gene or
replace it with an antigenically inert sequence.
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