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Abstract

The cell surface expression of a:# heterodimer was studied
using WT31 monoclonal antibody, in peripheral blood lym-
phocytes (PBL) from a patient who developed a prolonged
immunodeficiency after allogeneic bone marrow transplanta-
tion. This patient, grafted for chronic myelogenous leukemia,
received T cell depleted bone marrow from her HLA, A, B, D
matched sibling. The late occurrence of opportunistic infection,
led us to analyze the phenotype of patient PBL. 70% of PBL
were CD3+ and 29% WT31+, indicating that the majority of
CD3+PBL did not express the a:# heterodimer. Transcription
of the genes encoding the a, fl, and 'y chains was assessed in
cell lines derived from PBL, by Northern blot analysis. We
showed that the CD3+ WT31- subset expressed a truncated,
ft mRNA(1.0 kb) and also truncated a transcript (1.A kb). To
determine the CD3-associated structure on CD3+WT31- cell
line, immunoprecipitation assays were performed using mono-
clonal anti-CD3 and an hetero antiserum against y peptides.
These CD3+WT31- cells expressed a disulfide linked dimer,
composed of products of -y gene (37 kD, 40 kD) and of unde-
fined 6 chain (45 kD). Functional analyses were performed in
PBL before and after sorting with WT31 and anti-CD3 anti-
body. These circulating CD3+ WT31-cells were unable to
proliferate when triggered with anti-T3 beads and they seemed
to mediate a suppressor activity on CD3+ WT31+cells.

Introduction

Two different T cell receptors (TCR)' have so far been identi-
fied, the a:, heterodimer expressed on CD4and CD8cells and
a recently described dimer composed of products of y gene
and 6 chain (1-1 1). Both dimers are independently expressed
on the cell surface of distinct subsets of T cells, in association
with the CD3 (T3) complex. Recent studies of the ontogeny of
TCR/CD3 complex have shown that y:6 dimer is first de-
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1. Abbreviations used in this paper: BMT, bone marrow transplanta-
tion; CMV, cytomegalovirus; GVHD, graft versus host disease; TCR,
T cell receptor.

tected, 2 d before the cell surface expression of a:3 heterodi-
mer (12, 13) but it is not yet clear whether cells expressing y
chains require thymus processing. These TCRy:6 cells, which
were mainly double negative, CD4- CD8-, represent a minor
subset, about 6% of normal adult peripheral blood lympho-
cytes (PBL) (10, 14). They have been isolated and character-
ized from fetal blood (1) from the leukemia cell line termed
PEER(4) and from the cell lines established from PBL of two
patients with congenital immunodeficiency (3).

In the setting of allogeneic bone marrow transplantation
(BMT), the differentiation of immature donor T lymphocytes
is required to achieve functional immune reconstitution. Ab-
normal differentiation of donor T cells in the recipient is thus
to be expected since the immunodeficient state persisted sev-
eral months after grafting (15). Consequently, we have sought
to analyze the surface expression of two distinct TCRs in PBL
from grafted patients. (MAb) termed WT31, which reacts with
a nonpolymorphic determinant expressed on a:# heterodimer
may be used to identify T lymphocytes that do or do not
express a:# chains (16).

Interestingly, a predominant circulating subset of CD3+
WT31- cells was detected in one of our patients who received
T cell-depleted bone marrow from her HLA matched donor.
The characteristics of CD3 associated structure was studied in
these CD3+WT31- cells that did not transcribe functional a
and ,B mRNA.Weshowed that a disulfide linked dimer com-
posed of y and 6 chains was expressed on the cell surface of this
subset. Functional analysis was performed in patient PBL be-
fore and after sorting with WT31 and anti-CD3 MAb; a rela-
tionship between the in vivo expansion of these TCR y:6 bear-
ing cells and the immunodeficient state was shown.

Methods

Patient
In August 1985, a 23-yr-old female was grafted for Philadelphia posi-
tive chronic myelogenous leukemia in an accelerated phase. Details of
the BMTprocedure and supportive care have been published else-
where (17, 18). The pretransplant conditioning regimen consisted of
Belustine, 100 mg/M2; cyclophosphamide, 120 mg/kg and total body
irradiation (a single dose of 10 Gy). The donor was a class-I and -II
HLA compatible brother. In vitro depletion of T lymphocytes from
donor marrow was achieved with a cocktail of three murine MAbs
(anti-CD2, CD5, and anti CD7) plus baby rabbit complement-me-
diated lysis. The donor T cell-depleted marrow was evaluated for resid-
ual T lymphocytes by a limiting dilution assay that determined the
frequency of PHA IL-2 responsive T lymphocytes, according to the
method already described ( 19). Total residual clonable T lymphocytes,
infused to the recipient, was estimated at 4.106 cells/kg. Hematological
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reconstitution was observed within 6 wk postgrafting. Cytogenetic
analysis showed the complete disappearance of Philadelphia chromo-
some and the exclusive presence of donor hematopoietic cells, 6 mo
after BMT. As prophylaxis of graft versus host disease (GVHD), cy-
closporine A was given according to our protocol (17) and was asso-
ciated with methotrexate (days 1, 3, 6, 1 1). On day 86, the patient
developed mild GVHDgrade 1 proven by skin biopsy, treated with a
course of steroids. Cyclosporine A was stopped 6 mo postgrafting. A
limited chronic GVHDoccurring I yr after BMT, was treated with
6-mercaptopurin and steroids.

Disseminated and prolonged cytomegalovirus (CMV) infection
occurred from week 7 until the week 24, characterized by the repeated
isolation of CMVfrom blood, and by the late development of severe
CMVretinitis and uveitis in week 24 postgrafting. This unusual com-
plication was associated with important lesions of vascularitis responsi-
ble for the occurrence of blindness despite several courses of ganciclo-
vir (9-[2-hydroxy-I-(hydroxymethyl) ethoxymethyl] guanine) (20).
Such late infection evoked a persistent immunodeficient state of which
the cause was not apparent: the patient no longer had GVHD. HIV
serology was negative.

As of week 7 after graft, an absolute increase of lymphocytes
(5,000-10,000/,ul) with normal morphology was noted and persisted
throughout the 16-mo followup. A steady increase of serum globulin
(25-35 g/liter) associated with monoclonal IgG component was also
observed. Immunological tests performed in the first, third, sixth, and
ninth months after BMTshowed 70% CD3+ lymphocytes and the
complete absence of proliferative response to mitogens (PHA,
pokeweed, and concanavalin A) and to antigens (candidin, varidase,
and CMV).

Cell preparation andfunctional assays
Cells were isolated from the patient and from the healthy donor: func-
tional assays were tested as already described (21). In brief, cells were
cultured in triplicate, in 96 well round-bottom plates (Greiner, Niir-
tingen, FRG) in the presence of various combinations of stimuli. Bone
marrow donor's PBL and unfractionated patient's PBL were plated at
60. 103 cells per well and sorted PBL at 20. 103 per well to test the
proliferative responses and the possible suppressive function of sorted
cells. The preparation of T3 beads and the proliferative response to this
stimulus were performed as previously described (22). Each value rep-
resents the mean of triplicate cultures.

Phenotypic analysis
They were performed on a cytofluograph (Ortho Diagnostic Systems,
Westwood, MA) after indirect immunofluorescence assays as pre-
viously described (21). Negative control was the irrelevant NSI ascites.
MAbsused to phenotype were Leu 4, Leu 7 (Becton Dickinson, Mono-
clonal Center, Mountain View, CA), T4, T8, and T6 kindly provided
by E. Reinherz (Dana Farber Cancer Institute, Boston, MA). WT31
MAbwas provided by J.E. Devries (Unicet Laboratories, Dardilly,
France).

Cell sorting experiments
To purify WT31+ or WT31- cells from PBL or from cell lines, cells
were stained by indirect immunofluorescence using WT31 ascites at a
dilution of 1:150, plus FITC conjugated goat antimouse F(ab')2 immu-
noglobulin (Tago, Inc., Burlingame, CA). The optimum dilution of
WT31 MAbwas previously determined. The results indicated that the
plateau of maximum labeling was from 1 :100 to 1:500 MAbdilution.
WT31+ and WT31- cells were sorted (Ortho, cytofluorograph) and
collected in RPMI 1640 medium containing 10% normal human
serum, washed twice and resuspended in fresh medium for functional
assays or for expansion in cell lines. Trypan blue dye exclusion was
performed on both sorted population and vialibility was always > 90%
in each fraction. To obtain CD3+ sorted cells, similar methods were
employed using Leu 4 antibody.

T cell lines
1.106 PBL were plated in V bottom 96 well plates with three fresh
irradiated (3,000 rad) allogeneic donor cells (6.106 per plate) as feeder
layers in RPMI containing 10% of IL-2 conditioned medium prepared
as described previously (21), 10% human serum and 1 ,ug/ml PHA.
Cultures were fed every 3 d with conditioned medium and human
serum. The cells were restimulated every 10 d in the presence of PHA,
IL-2, and allogeneic feeder layers.

Northern blot analysis
Total cellular RNA was prepared by resuspending the cells in 4 M
guanidine, thiocyanate, subjecting them to disruption with a polytron
homogenizer (Brinkmann Instruments, Inc., Westbury, NY) and pel-
leting them through 5.7 MCs Cl2 pad (23). RNAwas electrophoresed
in 7% formaldehyde, 1% agarose gels, blotted to nitrocellulose filters,
and hybridized to 32p labeled DNAprobes as described (24). The Tc a
probe was a 350-bp long fragment encompassing most of the constant
region, the transmembrane encoding domain and some of the 3'
flanking sequence and was isolated from the PGA 5 cDNA clone
(kindly provided by E. Palmer, National Jewish Hospital, Denver,
CO). The Tc 13 probe was a 391-bp long Xho2 genomic fragment
representing part of the C(3 encoding sequence. The Tc y probe was a
505 bp long, BamH1 -AccI fragment isolated from the cDNAPHT 'y 9
(provided by J. L. Strominger).

Biochemical characterization of the CD3-
associated molecules
Antibodies. The rabbit anti-serum against the a-subunit of the human
T cell receptor, termed H36, was prepared by M. Fabbi as described
(25). W6.32 (IgG2a) is a mouse monoclonal antibody which recognizes
a commonantigenic determinant of HLA-A, B, C antigens. UCH-TI
(IgGI) is an anti-CD3 monoclonal antibody with potent mitogenic
properties (26). Rabbit anti-serum against the y-subunit of the human
TCR was a generous gift of T. Hercend (Institut Gustave Roussy,
Villejuif) and was prepared as described (8). Rabbit antibodies against
mouse immunoglobulin were purified by affinity chromatography on

mouse IgG coupled to Affi-gel 10 (Bio-Rad Laboratories, Rich-
mond, CA).

Radiolabeling. Cell surface proteins were labeled by lactoperoxi-
dase-catalyzed-iodination (27).

Immunoprecipitation. Cells were lysed (2 X 107 cells/ml) by stand-
ing for 15-30 min. at 0°C in lysis buffer (triethanolamine 10 mMpH
7.8, containing 0.15 M NaCl, 1 mMEDTA, 1% Digitonin (Serva
Biochemica, Heidelberg, FRG), 1 mg/ml BSA and 2 mMPMSFplus
20 mMiodoacetamide as protease inhibitors. Nuclei were removed by
centrifugation for 10 min at 2,000 g and the supernatant was centri-
fuged at 100,000 g for 30 min. at 40C. Then lysates were filtered
through Sephadex G-25 (PD-10 columns from Pharmacia) equili-
brated with lysis buffer containing only 0.1% digitonin to remove

dialyzable radioactive material. Cell lysates were immunoprecipitated
by monoclonal antibodies using affinity purified rabbit anti-mouse Ig
coupled to protein A Sepharose. These antibodies were coupled to

protein A Sepharose by using dimethylpimelimidate HCl as de-
scribed (28).

Diagonal gel electrophoresis. (First dimension SDSPAGEnonre-

ducing, second dimension SDS PAGEreducing). NP40 lysates were

boiled for 5 min in sample buffer, applied to a 7.5% polyacrylamide gel
and run under nonreducing conditions. A band of gel in which poly-
peptides of molecular weights ranging from 75 to 100 kD were in-
cluded, was cut and incubated in sample buffer containing 5% beta
mercaptoethanol and 0.1 MDTT for 30 min at room temperature.
This band was electrophoresed on a 10 to 13% slab gel. After electro-
phoresis followed by autoradiography at -80°C, the spots correspond-
ing to the chains of the TCRswere eluted.

Electrophoresis analyses. Polyacrylamide slab gels were electro-
phoresed in the SDSbuffer of Maizel and Laemmli, as described (29).
The gels were run, fixed, and dried as previously described. Samples for
electrophoresis were dissolved in 2%(vol/vol) SDS, 10% (vol/vol) glyc-
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Table . Phenotypic Analysis of Patient PBL after BMT 1 2 3 4 5 6 7
%Positive for

Months after BMT CD2 CD3 Ti(WT31) CD4 CD8 CDI

3 75 37 35 17 37 NT
6 78 70 29 5 28 0

12 76 75 25 4 23 0

66 -

erol, 80 mMTris-HCI, pH 6.8, 0.1 MDTT, and 0.02% bromophenol
blue (SDS sample buffer) and heated at 100IC for 3 min before layer-
ing onto the gel. Autoradiography of dried slab gels was performed at
-70'C with Kodak X-Omat H-x- ray film and Dupont intensifying
screens (Quanta III). Molecular weights were calculated by reference to
the mobilities of the standard proteins.

Results

Phenotypic analysis of PBL. In patient PBL, at least 40% of
CD3+ lymphocytes expressed neither CD4 nor CD8 cell sur-
face antigens, 6 mo after grafting. The lack of expression of
these T cell differentiation antigens led us to investigate the
presence of surface a:# heterodimer on PBL using WT31
MAb. One color fluorescence of PBL indicated that 70% of
cells were CD3+ and only 29% WT31+.

The percentage of WT31 + lymphocytes remained identi-
cal whatever the dilution of WT31 MAbused (1:100 to 1:500).
Phenotypic analysis of sorted PBL showed that in the WT31-
cells, 60% were CD3+, 80% CD2+ and 38% dim CD8+(data
not shown). In the CD3+ sorted population, only 40% cells
were WT31+. Thus 60% of circulating blood CD3+ lympho-
cytes were WT31--. No discrepancy between the percentage of
CD3+ and WT31 + lymphocytes was observed 3 mo post-
grafting. This CD3+ WT31- subset of circulating PBL ap-
peared between 3 and 6 mo and remained stable 1 yr after
BMT(Table I).

Analysis of a, 1l, and -y chain transcripts. To determine why
the majority of patient CD3+ lymphocytes failed to react with
WT31 MAb, we analyzed homogeneous cell lines for messen-

A H C1:

. .

of-

PrCno Tcoe

A H C D

P _OTK

Probe Tc fD

6b-

Figure 1. Northern blot analysis using *Tc a, *Tc i, and *Tc y
probes. RNAwas isolated from KE37, a WT31-thymic leukemia
cell line (lane A for each probe); this KE37 cell line is known to ex-
press , and 'y transcript but no a mRNA(16). RNAwas isolated
from ABo, a WT31 + T cell clone established from a normal donor
(lane B for each probe), from patient CD3+WT31 + cell line (lane C
for each probe) and from patient CD3+WT31-cell line (lane Dfor
each probe).

24 -

18-

..

Figure 2. SDS-PAGEanalysis of immunoprecipitates from CD3+
WT31- cells. Surface radioiodinated cell line was lysed in buffer
containing digitonin. These lysates were immunoprecipitated by
anti-CD3 monoclonal antibody (lanes I and 5), rabbit anti-Ti a
serum (lanes 2 and 6), anti-MHC class I monoclonal antibody (lane
3 and a rabbit antibody against mouse immunoglobulin (lanes 4 and
7). These immunoprecipitates were analyzed on a 13%1S1S-PAGE
in reducing (lanes 1-4) or in nonreducing conditions (lanes 5-7).

ger RNAsencoding TCRa and fB chains by Northern blotting.
To obtain phenotypically homogenous cell lines, the following
procedures were carried out: CD3+sorted PBLwere expanded
to obtain cell lines that were 100% CD3+ and 30% WT31+.
Subsequent sorting of these cell lines, using WT31 MAb
yielded a homogeneous population of CD3+ WT31- cells
(< 5% contamination of WT31 + cells) and CD3+ WT31+
cells.

The CD3+ WT31- ceU line was CD4 negative 30% CD8
dim-positive and the cytogenetic analysis confirmed that these
cells originated from the male donor.

As expected, the CD3+ WT31+ cell line (Fig. 1, lane C),
expressed a 1.3-kb /B transcript, and a 1.7-kb a transcript. In
contrast the CD3+WT31- cell line (Fig. 1, lane D) expressed
only a truncated 1.0-kb ,3 transcript, indicating a nonfunc-
tional ,3 mRNA(30). In addition the same line transcribed a

mRNAs, the major band being a truncated 1.4-kb messenger
different from the full length 1.7 kb mRNA.The same North-
ern blots were rehybridized using the Tc y probes. When
compared with the CD3+WT31 + cells, higher levels of 1.6 kb
Try mRNAwere detected in the CD3+WT31- cells.

Biochemical characterization of the CD3associated struc-
tures in the CD3+ WT31- cell line. To demonstrate that these
cells bear a TCRy protein noncovalently associated with CD3
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complex on their cell surfaces, the I251 labeled lysates were
reacted with an anti-CD3 antibody UCHTI, using the digito-
nin, a detergent known to maintain the association TCR-CD3.
A disulfide linked structure of 90 kD was immunoprecipitated
with the CD3 complex in the CD3+ WT31- cell line (Fig. 2,
lane 5). Upon reducing conditions, the 90 kD structure disso-
ciated into three subunits of 45, 40, and 37 kD (Fig. 2, lane 1).
Two-dimensional diagonal gel electrophoresis was used to an-
alyze these three subunits. Anti CD3 immunoprecipitates were
separated by SDS-PAGEunder nonreducing conditions in the
first dimension followed by reduction and separation upon
reducing conditions in the second dimension. As shown in Fig.
3, all three 45-, 40-, and 37-kD subunits were observed directly
below the diagonal suggesting that the 90-kD reduced struc-
ture is composed of disulfide linked dimeric pairs of these
subunits. After autoradiography of the frozen gel, spots corre-
sponding to the molecular range of 30 to 50 kD were eluted.
This mixture of spots was immunoprecipitated by anti-T y
(Fig. 4, lane 2) or anti-T a serum (Fig. 4, lane 3). Fig. 4, lane I
shows the two-dimensional SDS-PAGEeluted material. As
anti-C y serum reacted with the 37- and 40-kD subunits but
not with the 45-kD subunit, it suggested that the 37- and the
40-kD subunits expressed on CD3+ WT31- cell line are y
chains encoded proteins. The 45-kD subunit may correspond
to the 5 chain.

Functional analysis. 6 mo after grafting, PBL did not pro-
liferate either to PHAor to allogeneic cells and showed a de-
pressed response to T3 beads. Cell sorting experiments were
performed using WT31 MAbor anti CD3 MAbto study the
proliferative response of purified subsets of PBL. The CD3+or
the WT31+ sorted cells were tested after the addition of 5%
autologous adherent cells. Unseparated PBL as the CD3+
sorted cells did not respond to mitogen and allogeneic cells and
the response to T3 beads was impaired. On the contrary, the
WT31 + patient PBL like donor PBL, exhibited a positive re-
sponse to the stimuli tested. This significant difference be-
tween the response of WT31 + and the unfractionated patient
PBL cannot be due to the number of WT31 + cells present in
each proliferative assay since they were roughly the same.
These combined data rule out the possibility that PBL unre-
sponsiveness is totally due to CD3- cells.

The WT31- sorted patient PBL showed a depressed re-
sponse to T3 beads compared to WT31 + sorted PBL and no
reactivity was found to PHAand allogeneic cells. To test the
inhibitory effect of the WT31- circulating population, we

N R

-66

-45

Vw Figure 3. Two-dimen-
-24 sional SDS-PAGE(re-

duced vs. nonre-
duced) analysis of an

-lB anti-CD3 immuno-
precipitates from the
CD3+ WT31 - cell
lysates.

1 2 3

66-

45-

24-
Figure 4. SDS-PAGEanalysis of the
two-dimensional gel eluted spots cor-
responding to the molecular range of
30-50 kD. The mixture of spots was
immunoprecipitated by anti-T 'y
serum (lane 2) or anti-Ti a serum
(lane 3) and analyzed in parallel with
the whole eluate (lane 1) on 13%
SDS-PAGEin reducing conditions.

18-

used the bone marrow donor cells, actually genotypically
identical to the patient cells; the patient having been reconsti-
tuted with the donor cells.

Each sorted patient PBL, using WT31 MAb, were added to
the donor cells activated with CD3 beads. As indicated in
Table II, only the'WT3 1- sorted patient cells were able to
inhibit the proliferative response of donor cells, induced by T3
beads (donor cells and WT31 + cells: 8632 cpm, versus donor
cells and WT31- cells: 730 cpm).

Discussion

In the patient with sustained immunodeficiency after BMT,
the majority of the CD3+ PBL was shown not to express the
cell surface a:(# heterodimer. These CD3+ cells did not bear
the antigenic determinants recognized by WT31'MAb that
reacts with shared determinants on a and , subunits. In nor-
mal controls, we confirmed that this subset remains minor and
does not account for more than 10% of PBL. To determine
why the majority of circulating CD3+ cells failed to react with
WT31 MAb, gene expression was examined on the cell lines
using probes specific for a, fl, and 'y genes. The CD3+WT31-
cell line expressed a truncated , transcript (1.0 kb), which may
be considered as nonfunctional (30). A short 1.4-kb a tran-
script, but not a mature 1.7-kb mRNA,was also detected. It is
worth noting that no functional a chain. transcript is generally
detected in T cells bearing y chains. Nevertheless, short 1.4 kb
a transcripts were found in the early stage of thymocyte devel-
opment in the mouse (31) and it has been demonstrated that
the CD4-CD8- thymocytes expressing a 1.4-kb a transcript
bear y chains on their cell surfice (2). By analogy with the ,B
gene, this shorter transcript is probably nonfunctional and
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Table II. Functional Analysis of Patient PBL before and after Sorting with WT31 and Anti-CD3 Stimulus

Allogeneic unrelated cells Conditioned
PBL Medium PHA T3 Beads (MLR) medium + PHA

Donor cells 135 15,320 7,850 5,430 59,950
Unfractionated patient cells 50 150 1,237 150 12,985
WT3l+ sorted patient cells 40 4,220 5,491 1,283 12,335
WT3l- sorted patient cells 20 30 620 45 8,175
CD3+ sorted patient cells 105 390 930 210 9,726
Donor cells and WT31 + sorted patient cells 150 ND 8,632 ND ND
Donor cells and WT31- sorted patient cells 112 ND 730 ND ND

These results are expressed in incorporation of [3H]thymidine, cpm.

may result from either partial rearrangement or aberrant tran-
script of a germline gene (31).

To further investigate the CD3-associated molecules, se-
quential immunoprecipitations were conducted using anti-
CD3 antibodies and hetero antiserum anti-C y raised against
synthetic y chain peptide. We have shown that the CD3+
WT31- cell line expressed disulfide linked dimeric pairs of y
chains, 37 and 40 kD and a non-y product, 45 kD termed 5. As
other authors (6) we have demonstrated that both y subunits
are expressed on the same cells (32), using T cell clones. Fur-
ther studies are required to determine whether these three sub-
units are associated on the cell surface as -y:y homodimers, or
-y;6 heterodimers. It is interesting to note that TCRy:6 bearing
cells isolated from pathological samples, immunodeficient T
cell lines (3) or PEERT cell line (4) expressed a nondisulfide
linked heterodimer, whereas the TCR y:b cells of our patient
expressed disulfide-linked dimers, as the subset isolated from
normal controls. Actually, this difference in the TCRgamma
structure reflects the preferential use of two different Cy genes
(33, 34).

Finally, we showed that this patient predominantly ex-
pressed a population of TCR y:5 bearing cells in peripheral
blood. This subset, which represents 40% of PBL was observed
during the entire 12-mo followup. Although double labeling
with monoclonal antibodies against CD8, CD4 or WT31 was
not performed, our results indicate that the majority of circu-
lating TCR-y:6 cells was double negative CD4- CD8-. Never-
theless the phenotypic analysis of WT31- sorted PBL was
consistent with a minor fraction of TCR y:b cells expressing
low levels of CD8 antigens.

The major expression of circulating TCR y:5 cells was as-
sociated with a severe immunodeficiency characterized by
lymphocytosis, a profound decrease of CD4+ cells and the
absence of proliferative response to mitogens and antigens.
Even though the TCR-y:b cells have been described in patients
with constitutional immunodeficiency, using CD3+ WT31-
cell lines, no results indicating such a large population circu-
lating in the peripheral blood have so far been reported. This
first report of such an immunodeficiency is described in a
recipient having received a T cell-depleted, HLA matched
BMT. Generally such grafted patients have subtle and measur-
able abnormalities in T cell immunity for up to 2-3 yr post-
transplant, but sufficient immunological restoration with a sig-
nificant proliferative response to mitogens is more often
achieved within the 6 mo postgrafting to limit the risk of the

late occurrence of opportunistic infections, especially when the
patient does not develop GVHD(15, 35). In this respect, CMV
infection is known not to hinder the immune reconstitution
after grafting (18, 19). Even if this virus may have some immu-
nosuppressive effects it does not explain the PBL unrespon-
siveness to any stimuli (36) that is the cause but not the conse-
quence of CMVinfection.

Our observations raised questions regarding the relation-
ship between the in vivo expansion of TCR y:b cells and the
severe immunodeficient state observed in this patient. Anti-
CD3 MAbcoupled to Sepharose beads, which crosslinks the
CD3-TCR complex, induces IL-2 receptor and IL-2 secretion
in normal PBL as the donor cells. It is worth noting that the
WT31- cells did not proliferate in response to anti-CD3
beads. Wehave shown using T cell -y:3 bearing clones derived
from patient PBL that the proliferation required exogeneous
recombinant IL2 (32) as it has been described in mouse TCR
,y:b thymocytes (13). To study the possible relationship be-
tween the immunodeficient state and the emergence of the
circulating TCR y:3 cells, functional analyses were performed
using sorted PBL with anti CD3or WT31 MAb. The ability of
CD3+ WT31+ sorted cells to proliferate, coupled with the
failure to respond of unseparated PBL, addresses the issue of
the role of WT31- cells in the unresponsiveness of PBL. The
ability of WT31- cells to suppress T3 beads' proliferative re-
sponse of the bone marrow donor cells suggests that the
WT31- cells may exert a suppressor activity. It is interesting
to note that these WT31- sorted cells included a majority of
CD3+ WT31- cells but also macrophages and CD3- CD2+
cells and we have to determine which subset may be responsi-
ble for the unresponsiveness of PBL. The addition of macro-
phages to WT31 + cells did not alter their proliferative re-
sponse either to PHA, T3 beads, or allogeneic cells. The CD3+
sorted PBL exhibited the same unresponsiveness as unfrac-
tionated PBL. Taken together these data suggest that within
the circulating WT31- cells, the CD3+WT31- cell subset,
may mediate an inhibitory function. Moreover, we have ana-
lyzed the possible mechanism of this suppression using TCR
y:b bearing cell lines, since we have shown that these cells exert
a MHCunrestricted cytotoxicity against a large range of dif-
ferent activated targets including autologous cells (manuscript
in preparation).

However this functional role cannot yet be generalized to
functions of minor TCR y:b subset normally residing in pe-
ripheral blood since the patient TCR-y:b cells presented some
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distinct characteristics similar to immature T cells. As murine
fetal TCR y:6 thymocytes, they expressed a short a transcript
and they are unable to proliferate when triggered with anti-
CD3 beads (2, 13). It may be possible that the thymus which
generates the selection process of T cells was impaired after
BMT, by several factors, including total irradiation, chemo-
therapy, viral infections, cyclosporine A. An ineffective elimi-
nation mechanism due to this impaired thymus might explain
that the pool of TCR y:b thymocytes tends to increase and
leave the thymus. Alternatively, the expansion of immature T
cells may be explained by a preferential extrathymic pathway
of differentiation after grafting since it has been demonstrated
that young athymic mice expressed predominantly TCR y:b
cells in periphery (37).
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region used by the a gene in this population is a member of a V y 6 gene
family.
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