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INTERACTIONS of CD4 with the class II major histocompatibility 
complex (MHC) are crucial during thymic ontogeny1 and sub
sequently for helper and cytotoxic functions of CD4+cos- T 
Iymphocytes2-s. CD4 is the receptor for the T -Iymphotropic human 
immunodeficiency virus and binds its envelope glycoprotein, 
gp1206-10

• The residues involved in gp120 binding have been local
ized to a region within the immunoglobulin-like domain I of CD4, 
which corresponds to CDR2 of an immunoglobulin variable 
region11

-
13

, but the CD4 residues important in MHC class II 
interaction have not been characterized. Here, using a cell-binding 
assay dependent specifically on the CD4-MHC class II associ
ation, we analyse the effects of mutations in CD4 on class II versus 
gp120 binding. Mutations in CDR2 that destroy gp120 binding 
affect CD4-MHC class II binding similarly. In addition, binding 
of soluble gp120 to CD4-transfected cells abrogates their ability 
to interact with class II-bearing 8 lymphocytes. In contrast, other 
mutations within domains I or II that have no effect on gp120 
binding eliminate or substantially decrease class II interaction. 
Thus, the CD4 binding site for class II MHC is more complex 
than the gp120 binding site, possibly reflecting a broader area of 
contact with the former ligand and a requirement for appropriate 
juxtaposition of the two N-terminal domains. The ability of gp120 
to inhibit the binding of class II MHC to CD4 could be important 
in disrupting normal T-cell physiology, acting both to inhibit 
immune responses and to prevent differentiation of CD4+cos+ 
thymocytes into CD4+cos- T lymphocytes. 
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To establish the structural basis of the CD4-class II MHC 
interaction, which could facilitate cell-cell contace-5

•
14 and 

influence T-cell signal transduction 15
-

17
, we used a cell conjugate 

assay specific for binding of CD4 to class II MHC and investi
gated the effects of mutations in the first two immunoglobulin
like domains of the CD4 molecule on MHC binding. Wild-type 
or mutant CD4 molecules are expressed by transfection into 
COS-1 cells and binding to MHC class II is measured by 
examining adhesion of class II MHC-expressing B cells to the 
COS-1 cells. As shown in Fig. 1a (left panel), the Epstein-Barr 
virus transformed B-lymphoblastoid cell line, T51 (DR1, 3; 
DQ1, 2; DPX, 4) 18

, binds readily to CD4-transfected COS-1 
cells, but there is no T51 B-cell binding to COS-1 cells transfected 
with the CDMS vector alone (Fig. 1 a, right panel). 

The surface expression and structural integrity of each mutant 
CD4 was confirmed by fluorescence-activated cell sorter (FACS) 
analysis using the monoclonal antibody OKT4. Each mutant 
was also tested for gp120 binding. Examples are shown in Fig. 
1 b, and results for all mutants are presented in Table 1. Wild-type 
CD4- and mutant M 1 B-transfected COS-1 cells bind equivalent 
amounts of OKT4 and gp120 (Fig. 1b); M3, although reactive 
with OKT4, fails to bind gp120 13

. Although M3 reactivity with 
monoclonal antibodies OKT4 and 19Thy5D7 is slightly lower 
than that of CD4, we found identical binding activity with the 
anti-CD4 monoclonal antibody MT321, which binds an epitope 
in domain IV (ref. 8; data not shown). These results show that 
equivalent amounts of surface CD4 are obtained when COS-1 
cells are transfected with M3 and CD4 complementary DNAs, 
indicating that the M3 mutation may directly or indirectly per
turb the epitopes seen by OKT4 and 19Thy5D7. 

To test the specificity of our assay further, we investigated 
the effects of monoclonal antibodies directed against the 
individual components of the system. As shown in Fig. 2a, 
binding of the T51 B cells is markedly inhibited by monoclonal 
antibodies to CD4 (OKT4) and class II MHC (9/49), but is 
unaffected by monoclonal antibodies directed against CDS 
(7Pt3F9) or class I MHC (W6/32). We obtained identical results 
for the genotypically unrelated B cell line JY (data not shown). 
In addition, the MHC class II antigen loss B-cell mutant line, 
6.1.6, which fails to express any class II MHC alleles from either 
haplotype, does not bind to CD4-transfected COS-1 cells (Fig. 
2b ). In contrast, the mutant cell lines that express at least one 
complete haplotype, 9.28.6 (DR1,-; DQ1,-; DPX,-) and 8.1.6 
(DR3,-; DQ2,-; DP4, X), bind, but at reduced levels. This 
result shows that different polymorphic alleles of class II MHC 
can bind to CD4. It is notable that the loss variants 4.36.4 and 
11.11.4, which express only DQ1, DPX and DQ1 respectively, 
do not bind to CD4-expressing COS-1 cells. Whether the lack 
of binding of OR-negative B-cell variants is due to the low level 
of expression of DP and/ or DQ in these cells as compared with 
DR (our unpublished observation), or is indicative of a lower 
affinity of CD4 for DP or DQ relative to DR cannot be deter
mined at present. It has been shown, however, that these DP 
and DQ alleles are functional as restrictional elements in T-cell 
responses 18

• Furthermore, in the murine system, liposomes con
taining either murine 1-A or I-E molecules bind CD4-expressing 
cells19

• 

The murine CD4 sequence is 50% identical with its human 
homologue20 and binds poorly to T51 B cells, the extent being 
similar to the binding shown in Fig. 1a (middle panel) for 
mutant M11 (see below). Given the obvious difference in binding 
of human class Il-expressing B cells to human versus mouse 
CD4-transfected COS-1 cells, we used oligonucleotide-directed 
mutagenesis to create 17 individual CD4 mutants incorporating 
all non-conservative (polarity and/ or charge change) murine 
for human substitutions between amino-acid residues 17 and 
167. Each human CD4 mutant contains between one and four 
murine amino-acid substitutions. The positions of these are 
shown in Fig. 3, with specific residue changes listed in Table 1. 
Each mutant was transfected into COS-1 cells, assayed for 
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FIG. 1 Expression of CD4 and cellular adhesion with MHC a 
class 11-expressing B cells in transfected COS-1 cells. a, 
Binding of T51 B cells to COS-1 cells transfected with CD4 
(left panel), CD4 mutant M11 (middle panel) or CDM8 vector 
only (right panel). b, FACS analysis of anti-CD4 monoclonal 
antibody OKT 4 and gp120 binding to COS-1 cells transfected 
with wild-type CD4, M1B and M3 mutants. 
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METHODS. Plasmid pSP65-T4 (gift from Dan Littman) was 
digested with BamHI and Xhol to release the CD4 insert. The 
insert was blunted with the Klenow fragment of DNA poly
merase I, ligated to Xba linkers (New England Biolabs) and 
subcloned into the Xba site of the vector CDM8 (ref. 33). 
COS-1 cells were transfected with CDM8 constructs as 
described13

, but with the following modifications: 0.3 x106 

cells were plated into each well of Falcon 6-well dishes and 
6 f1g plasmid DNA (CsCI-banded twice) in 0.35 ml RPMI plus 
0.35 ml RPMI-800 f1g ml-1 DEAE dextran was used for trans
fection. Binding of B cells to transfected COS-1 cells was 
assayed two days after transfection as described14

, with the 
following modifications: transfected COS-1 cells were washed 
once with RPMI and 1-2x107 B cells were added to each 
35 mm well in 0.8 ml RPM I, 2% fetal calf serum, 1 o/o glutamine, 
1 o/o penicillin-streptomycin, 10 f1g ml -1 gentamicin (final 
medium). The mixed cells were incubated for one hour at 

b I CD4 
OKT41 f--~ ·.,-,-- ----+----------t----------1 a> 

M1B M3 

37 oc. the B cells aspirated and the well was washed 3-5 
times by dropping 2 ml final medium into the well. Binding 
was scored as+, +1- or- after viewing each well by phase 
contrast microscopy at a magnification of 100x. A plus value 
represents binding equivalent to that obtained with COS-1 
cells transfected with wild-type CD4 DNA. A minus value is 
indistinguishable from transfection results obtained with 
CDM8 alone. A+/- value represents substantially reduced, 

a: gp120 

but still detectable, binding (10-20% wild-type binding). A negative control 
of CDM8-transfected COS-1 cells and a positive control of wild-type CD4-
transfected COS-1 cells were included in every assay. We consistently 
obtained wild-type CD4 expression in 50-60% of COS-1 cells at equivalent 
levels of mean channel fluorescence in >36 separate transfections. Every 
B cell-binding assay for wild-type and mutant CD4s was accompanied by 
FACS analysis and always gave reproducible results (n~3 for each mutant). 
For FACS analysis, COS-1 cells transfected with the mutant indicated were 
scraped from the well, stained with monoclonal antibodies OKT4, 19Thy5D7 
or MT321 (gift from P. Rieber) (1: 500 and 1: 100 dilution of ascites for 

surface expression of CD4 and for gp120 binding by FACS 
analysis, and tested for adhesion of T51 B cells. Results are 
given in Table 1. Seven mutants dramatically reduced or elimi
nated class II MHC binding. These include three mutations in 
the CDRl homologous region of domain I (ref. 13), mutants 
Ml.l, Ml.2 and M1 B; one mutation in the CDR2 equivalent 
region 13

, mutant M3; one mutation unrelated to any CDR, M5; 
one mutation immediately distal to the CDR3 homologue, M8; 
and one mutation in domain II, M 11. An example of a mutation 
that reduces B-cell binding is shown in Fig. 1 a (middle panel) 

FIG. 2 Specificity of binding of CD4 transfected COS-1 cells to MHC class 
11-expressing B cells. a, Inhibition of T51 B-cell binding by monoclonal 
antibodies and gp120 b, Binding of EBV-transformed MHC class II antigen 
loss mutant B-cell lines to CD4-transfected COS-1 cells. 
METHODS. For calculation of the number of B cells bound, 108 B cells were 
labelled for 2 h at 37 oc in 0.5 to 1.0 mCi of 51Cr, washed four times and 
then used for binding, as described in the legend to Fig. 1. An aliquot of 
labelled cells was used to determine the specific activity which ranged from 
0.01 to 0.1 c.p.m. per B cell. After washing the unbound B cells from individual 
wells, 1 ml PBS containing 1 o/o Triton was added to each well. Cells were 
incubated 15 min at 37 °C, lysates spun to remove cell debris and 100 fLI 
supernatant counted to determine the number of B cells bound to transfected 
COS-1 cells. Each B-cell line was assayed for binding in duplicate wells of 
CD4-transfected COS-1 cells in two independent experiments. Counts bound 
to CDM8-transfected well were subtracted from counts bound to CD4-
transfected wells. For T51, c.p.m. bound to CD4-transfected COS-1 cells 
were always 2-3 times the c.p.m. bound to CDM8-transfected COS-1 cells. 
For antibody-inhibition studies, monoclonal antibodies were added at a 
1: 100 dilution to B cells and transfected COS-1 cells, the cells incubated 
30-60 min at 3JOC, then mixed and assayed as described in the legend to 
Fig. 1. Monoclonal antibodies used were: anti-CD4, OKT 4; anti-CD8, 7Pt3F9; 
anti-class I, W6/32; anti-class II, 9/49. Recombinant gp120 from the H3DCG 
isolate of HIV-1 (Genentech) and ovalbumin (Sigma) were added to a final 

NATURE · VOL 339 · 15 JUNE 1989 

~ ·~ I~ 

L ... _ 
0 2 

Log 10 relative fluorescence 

::J 
c 

OKT4 and 19Thy5D7, respectively, and purified MT321 at 20 f1g ml-1
) and 

analysed after staining with a 1 : 40 dilution of FITC-conjugated goat anti
mouse immunoglobulin (Meloy) on an Epics V cell sorter (Coulter). Propidium 
iodide was included to gate out dead cells. The anti-CD2 monoclonal antibody 
3T4-8B5 was used as a negative control. For gp120 binding, cells were 
scraped from the well, incubated with 1 f1g gp120 in 0.1 ml for 30 min on 
ice, stained with 200 ng monoclonal anti-gp120 antibody (Dupont) and 
FITC-conjugated second antibody and analysed by FACS as above. As a 
negative control for anti-gp120 antibody staining, no gp120 was added. 

for the M11 mutant. Ml.1, Ml.2 and M5 also gave a reduced 
B-cell binding phenotype. The mutants M1B, M3 and M8 were 
indistinguishable from vector-only transfectants (Fig. 1 a, right 
panel). The other mutations were without effect. 

In contrast to the large number of mutations that affect class 
II MHC binding, only M3 abrogated gp120 binding (Fig. lb 
and Table 1). Note that mutants M6, M9 and M14 could not 
be evaluated as their alterations grossly affect the structure of 
the external CD4 domains, so that reactivity with all our anti
CD4 monoclonal antibodies is reduced or, in the case of M14, 
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concentration of 20 f1g ml-1 to the B cells and transfected COS-1 cells, the 
cells incubated 30-60 min at 37 °C, mixed and assayed. MHC-surface 
expression of the class II antigen-loss mutant EBV-transformed B cell lines 
was confirmed by FACS using the following monoclonal antibodies; 9/49 
binds to a common determinant on DR, DP and DQ (ref. 34), L243 binds DR 
(ref. 35), and B7 /21 (gift from I. Trowbridge) binds DP, Mutant B-cell 
haplotypes: T51 (parental, DR1, 3; DQ1, 2; DPX, 4) (ref 36); 6.1.6 (DR-,-; 
DQ-,-; DP-,-) (ref. 37); 9.28.6 (DR1,-; DQ1,-; DPX,-) (ref. 36); 8.1.6 
(DR3,-; DQ2,-; DP4, X) (ref. 36); 4.36.4 (DR,--; DQ1,-; DPX,-) (ref. 38); 
11.11.4 (DR-,-; DQ1,-; DP-,-) (ref. 38). In b, specific binding was 8,842 
c.p.m. 
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eliminated. All the other 14 mutants, when transfected into 
COS-1 cells, yielded a copy number of variant CD4 molecules 
equivalent to the copy number of wild-type CD4, as assessed 
by quantitative FACS analysis with anti-CD4 monoclonal anti
bodies OKT4, 19Thy5D7 and/or MT321. 

Using the immunoglobulin V K Bence-Janes homodimer, REI 

TABLE 1 Analysis of CD4 mutants for expression, gp120 binding and 
MHC class II binding 

Mutant 

M1.1 

M1.2 

M1B 

M2 

M3 

M4 

M5 

M6 

M7 

M8 

M9 

M10 

M11 

M12 

M13 

M14 

M15 

Amino-acid 
change* 

17, T toE 
18, A to S 

23, S to I 
24, I toT 
25, Q to V 

27, H toT 
30, N to F 
32, N to D 
34, I toR 

40, Q to H 

48, P toG 
50, K toP 
51, L to S 

64, Q to K 

72, K toN 
73, N to K 

80, D to Q 

88, D toN 
89, Q toR 
94, Q toE 

99, G to K 
104, StoP 
107,HtoS 

121, P to S 
122, P to K 
123, G to V 

127, S to L 
128, V toT 
129, Q toE 

132, S to H 
133, P to K 
137, N to V 

143, T to V 

150, E toR 

155, G to D 
156, T to F 
158, T toN 

162, L toT 
163, Q to L 
164, N to D 

Antibody 
reactivity 

+ 

+ 

+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

gp120 
binding 

+ 

+ 

+ 

+ 

+ 
+ 

NE 

+ 

+ 

NE 

+ 

+ 

+ 

+ 
NE 

+ 

Class II 
MHC 

binding 

+I-

+!-

+ 

+ 
+I-

NE 

+ 

NE 

+ 

+I-

+ 

+ 
NE 

+ 

The monoclonal antibody reactivity and gp120 binding were determined 
by FACS analysis as described in the legend to Fig. 1. Symbols: +, antibody 
reactivity equivalent to that obtained with wild-type CD4-transfected COS-1 
cells; ~, levels of expression -2 logs lower; -,no detectable expression. 
Results are shown for monoclonal antibody OKT4, except in the case of M3 
and M8, for which monoclonal antibody MT321 was used. Class II MHC 
binding was quantitated as described in the legend to Fig. 1. +, Binding of 
T51 B cells similar to that depicted in Fig. 1a (left panel) and ~90% of that 
obtained with wild-type CD4, as depicted by the quantitative method given 
in Fig. 2 legend; +/-, binding of T51 B cells similar to that depicted in Fig. 
1a (middle panel) and 10-20% of that obtained with wild-type CD4;-, no 
detectable binding, as depicted in Fig. 1a (right panel) and <10% of that 
obtained with wild-type CD4. Note that no mutants gave class II MHC binding 
between 20% and 90% of the wild-type CD4. NE, not evaluated because of 
low expression. * Position, nature of substitution (one-letter code). 

550 

(ref. 21), as a model for the CD4 N-terminal domain, the 
positions of mutants in domain I of CD4 that affect gp120 
binding could be assigned to the CDR2 segment13

. But our 
analysis of class II MHC binding indicates that a single localized 
segment is not involved. Rather, residues spread through a 
substantial portion of the molecule are implicated in CD4-class 
II interactions. These include amino acids 13 in the CDR1- and 
2-like regions and a segment distal to CDR3 modelled using a 
published alignment of CD4 and VK proteins 10

• Although some 
or all of these residues may be contact sites for MHC class II, 
we cannot exclude the possibility that alteration of residues in 
these regions affects class II MHC binding to CD4 elsewhere 
in the molecule. Also, the involvement of regions outside the 
predicted CDR-like loops such as M5, which is probably located 
at the opposite pole of the domain from the CDRs 13

•
22

, suggests 
that interaction of CD4 with class II MHC may not be exclus
ively immunoglobulin-like with respect to binding of ligand by 
CDR loops. Furthermore, CD4 monomers may interact with 
one another to create a functional binding site. 

Because the CD4 amino-acid residues affecting class II MHC 
binding are scattered throughout domain I and include at least 
a stretch in domain II, we speculate that the interactive surface 
interface between CD4 and class II MHC is much broader than 
the putative gp120-binding site in CD4. Binding of CD4 with 
gp120 was only abrogated by the M3 mutation. If both domains 
I and II are critical for class II MHC binding, then mutations 
affecting the interaction of these domains with each other might 
also abolish binding, which could be one effect of mutations 
outside the regions equivalent to the CDRs. Evidence for the 
proximity of domains I and II is provided by the fact that 
antibodies which bind to separate epitopes on these domains 
cross-block one another's binding to CD4 (ref. 11 ). It is also 
possible that there are several discontiguous binding regions for 
class II MHC. 

As M3 abrogated binding of both class II MHC and gp120, 
we examined the effect of gp120 itself on class II MHC interac
tion with CD4. Preincubation of B cells with a concentration 
of gp120 that saturates CD4 binding sites (20 f.Lg ml- 1

) inhibits 
CD4-class II MHC binding (Fig. 2a). This inhibition of 8 cell 
binding to CD4-expressing COS-I cells is not a result of down-

Domain I 
s--s 

ao 1 16 84 

s 

MU 
ML2 
M18 
M2 
M3 
M4 
M5 
M6 
M7 
MS 
M9 
M10 
M11 
Ml2 
Ml3 
Ml4 
Ml5 

II 
s-s 

130 159 

m Ill 
s-s 

303 345 

TM 

II 
s---s 

433 

FIG. 3 Positions of mutations in CD4. A schematic diagram of the CD4 
protein showing the four immunoglobulin like domains, three disulphide 
bonds, transmembrane region and cytoplasmic tail. Numbering of amino 
acids is according to ref. 23. The expanded portion shows the positions of 
substitutions in 17 different mutants. Mutations were created using the 
thionucleotide method of oligonucleotide site-directed mutagenesis as 
described13

, except that the template for mutagenesis was the full-length 
CD4 eDNA in M13 phage. The structure of all mutants was confirmed by 
DNA sequence analysis of the CDM8-CD4 mutant construct using the double 
stranded DNA as a template. 
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modulation of CD4 on the transfected cells as their reactivity 
with OKT4 is unchanged (data not shown). Unlike gp120, 
soluble CD4(T4ex 1 ) (ref. 23), even at a concentration of 
1 mg ml ~ 1, has no effect on binding of B cells, leaving unaffected 
conjugates such as those seen in Fig. 1a (left panel). This is 
consistent with the affinity of the monomeric CD4-MHC interac
tion being much lower (by about ;;,4 orders of magnitude) than 
that of CD4 for gp120 (ref. 24), as well as with the lack of 
inhibition by soluble CD4 of class II-restricted T-cell 
responses23

• Given the low affinity of monomeric CD4 for class 
II MHC, the greatly up-regulated expression of CD4 copy 
number on activated T-lymphocyte clones25 probably enhances 
interactions of CD4+ cells with !a-expressing cells through an 
increase in multipoint attachment. 

The inhibition of the CD4-class II interaction by gp120 may 
be significant in T-cell function in HIV-infected individuals in 
whom gp120 is shed systemically26

• CD4+ T cells can be depleted 
by direct lytic infection27

,. viral cytopathic effects such as syncitia 
formation28

'
29

, or by a gp120-specific cytolytic mechanism30
, but 

our results have direct implications for the functional activity 
of the residual normal CD4+ T cells. Specifically, gp120 inhibi
tion ofCD4 interaction with class II MHC on antigen-presenting 
cells could inhibit helper T-cell responses which are virtually 
all class 11-restricted, thereby paralysing the normal residual 
CD4+ T lymphocytes. T-cell responses are inhibited by gp120 
in vitro31

•
32 and our findings provide direct evidence for inhibi

tion of MHC class II-CD4 binding by soluble gp120, which is 
probably the basis for the observed immunosuppression. Fur
thermore, it has recently been shown that CD4+CD8+ precursor 
T lymphocytes develop into CD4+CD8~ T lymphocytes as a 
consequence of interaction between CD4 and class II MHC 
during thymic development\ so disruption of this interaction 
by gp120 might block subsequent production of CD4+ T lym
phocytes. D 
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T LYMPHOCYTES can be activated by various stimuli directed 
either against the T-cell antigen teceptor-CD3 antigen complex 
(Ti-CD3) or the CD2 molecule; see ref. 1 for a review. Activation 
signals generated by antigen binding to the antigen-specific a I f3 
heterodimer (Ti) are thought to be transduced via the invariant 
CD3 y, E and B chains, and the associated ' and 71 subunits2

•
3

• 

The physiological role of the interaction of CD2 with its 
homologous cell-surface associated ligand LF A-34

'
5 remains to be 

fully elucidated. It has been suggested that CD2 regulates an 
antigen-independent pathway of activation6 or that signals 
delivered via CD2 are an integral part of the antigen-specific 
pathway7~10• Several recent studies have indicated a requirement 
for the Ti-CD3 complex in CD2 signalling. Thus, mutant T-cell 
lines expressing CD2, but not Ti-CD3, on the cell surface cannot 
be activated via the CD2 molecules9

•
10

• Functional interaction 
between the Ti-CD3 complex and the CD2 antigen suggests that 
these T-lymphocyte cell-surface structures are physically associ
ated. Here we use a digitonin-based solubilization procedure to 
explore this possibility and show that 40% of the cell-surface CD2 
molecules can be specifically co-precipitated in association with 
the Ti-CD3 complex. 

Immunoprecipitates of the Ti~CD3 complex were prepared 
from normal T lymphoblasts labelled at the surface by lacto
peroxidase-catalysed iodination and lysed in digitonin to pre
serve noncovalent associations. SDS~PAGE analysis under non
reducing conditions of an immunoprecipitate, which had been 
prepared using UCHTI, a monoclonal antibody against CD3, 
revealed the characteristic y-, 8- and e-chains of CD3, plus a 
band migrating with a relative molecular mass Mr of 90,000 
(90K) comprising the disulphide-linked a- and {3- chains of Ti 
(Fig. 1, lane 1). In addition, a diffuse band at 50~55K was clearly 
visible which showed remarkable similarity in mobility and 
appearance to the authentic CD2 immunoprecipitate shown in 
lane 2. Under reducing conditions, the a-chain of Ti has an Mr 
of 50~55K, making it difficult to identify any other molecule of 
similar mobility in the CD3 immunoprecipitate (lane 4). The 
appearance of CD2 in the CD3 immunoprecipitate represents 
genuine co-precipitation and was not due to cross-reactivity of 
UCHTI with CD2. This was demonstrated by preparing 
immunoprecipitates using UCHTI from digitonin lysates of 
insect Sf9 cells expressing high levels of CD2 after infection 
with a recombinant baculovirus. Under these circumstances, no 
specific precipitation of CD2 by UCHTI was detected (data not 
shown). 

To provide evidence that the 50~55K band which coprecipi
tated with the Ti~CD3 complex was the CD2 antigen, we perfor
med a depletion experiment. A digitonin lysate, depleted of 
CD2 antigen by pre-clearing with a monoclonal antibody against 
CD2 (lane 8), was reprecipitated with a monoclonal antibody 
against CD3. Analysis of this CD3 precipitate under non
reducing conditions (lane 10) revealed no band at 50~55K, 
suggesting that the band observed in this region in lane 1 did 
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