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Increased numbers of CDZhy-1 cells have been described in the spleen (SP) «d with retrovirus-induced
immunodeficiency (MAIDS). Since this phenotypic ammality might have considerable functional impade,
the expansion of the CDZhy-1 subset in MAIDS was characterized further. CD#y-1 and Thy-1 T-cells
from infected mice expressed similar densities DB@nd TCRu/p. In contrast, the Thy-Bubset was
uniformly C'D44", even early in the disease when part of Thgells were still CD44, The emergence of CD4
Thy-1 cells occurred first in SP and lymph nodes and etserved later in thymus. The important fraction of
CD4" cells lacking Thy-1 normally present in Peyer'tchas was only weakly modified. Despite the major
expansion of the CO4Thy-1 phenotype. the proliferating fraction was not leighn this subset than in CD4
Thy-1 cells from infected mice. Persistence after hygoo&a administration was identical in both subsets,
indicating similar mean cell lifespans. Taken togetthese results show that the major expansi@Def Thy-
1 T-cells in MAIDS is not ascribable solely to inased proliferation within this subset. Phenotymialgsis
suggests that CD4Thy-1 cells result from the differentiation of Thy-gells induced by activation signals
related to retroviral infection.

INTRODUCTION

Infection of susceptible strains of mice by visdlates derived from the Latarjet-Duplan straimaafiation
murine leukaemia viruses such as RadLV-Rs [1,2]landM5 MuLV [3-5] causes a lymphoproliferative
disease with a profound impairment of immune resperi4-7]. T-cells participate in the lymphoproli#gon
and exhibit impaired responses to mitotiensitro [4-7]. However, the mechanisms responsible for the
involvement of T-cells are unclear because mot@infected target cells belong to the B-celldige. It has
been proposed that the defective retrovirus resplenfor this murine acquired immunodeficiency sgorde
(MAIDS) could act as an oncogene by stimulatingrgét B-cell population to proliferate [8-11]. b, this
subset could affect additional cell population®tiyh the production of soluble factors [12, 13the
membrane expression of a viral product with sup@yan-like properties [14, 15].

Abnormal expansion of a CD&hy-1 phenotype has been observed in SP and LN of mieetau with LP-
BM5 MuLV [16]. This phenotypic abnormality is in&sting as Thy-1 is associated with a protein tyrksiase
and could be involved in signal transduction [TT#us, its absence on an important subset of T-oefiat be
related to the impairment of T-cell responses. Hawgal present it is not known whether these aalisthe
result of either a differentiation 01 activatiorsalider in T-cell lineage or if they represent theavirus-induced
expansion of a minor CD4Thy-1 T-cell population which exists in SP. LN and mpreminently in Peyer's
patches (PP) of non-infected mice [16, 18].

The kinetics of the CD4Thy-1 phenotype expansion in thymus, SP, LN, PP and tiffafected mice was
analysed. PP were considered because up to 40®4fGcells of this lymphoid organ are Thyift normal
animals [18]. Liver was studied because it has beparted that extrathymic differentiation of Tdsdhcking
Thy-1 takes place in this organ in the autoimmungemith the MRUpr mutation [19, 20] which develop a
syndrome sharing some common features with MAIDS. [&lso analysed was the expression of CD44 (PGP-
1), a marker associated with the memory/activatzie snduced by antigen-priming [22], within CD&hy-1
versus Thy-1T-cell subsets early in the course of RadLV-Redtibn. Parameters defining population
dynamics such as the proportion of cells in S aBtMPphases of the cycle and meat) cell lifesparewer
determined in each population. Although proliferatiraction was increased in both subsets of Giais
compared to controls, the results outlined beloansthat the preferential expansion of the Thypllenotype is
not due solely to increased proliferative activifyThy-1 cells in any of the organs tested.
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MATERIALSAND METHODS
Mice and cell suspensions

Male CS7B1/Ka (H-2b) mice were bred in the facil¥ice were injected twice i.p. at the age of 4 &neeeks
with 0.25 ml RadLV Duplan MuLV stock solution. Agediatched control mice were injected twice with On®5
saline. After different time intervals (first injiégan, time 0). mice were sacrificed by ¢&phyxiation. SP.
thymus. LN (inguinal, axillary, cervical, mediastirand mesenteric) and PP were removed. Single-cell
suspensions of LN, SP, PP and thymus were prepapedately with a fitting glass homogeneizer passed
through a nylon cell strainer, washed three limeb @unted on a Thoma haemacytometer. Hepatic
lymphocytes were isolated according to Watarettsd. [23].

Virus

Extract was prepared from the lymph nodes and sffiteenthree mice injected 2 months previously with
RadLV-Rs extract 64. RadLV-Rs extract 64 was kindtyjmed by E. Legrand (INSERM 117 Bordeaux,
France) and was described previously [1,2]. Lymplooghns were ground in PBS and centrifuged 30 tnin5a
x 10 g. The supernatant was spun again for 30 min ax 1.6' g. This cell-free supernatant constituted the
extract. It was injected immediately into mice tored in liquid nitrogen. XC plaque assay [24] waged to
measure virus litre. The virus preparation contaih€@xk 10° PPU of ecotropic virus/ml.

Antibodies

The MoAbs used were fluorescein isothiocyanate (Fid@)jugated anti-Thy-1.2 (30-H12). phycoerythrin (R-
PE) labelled anti-CD4/L3T4 (GK1.5) (Becton Dickins&membodegem, Belgium), biotinylated anti-mouse
CD44 (IM7), biotinylated anti-mouse TC&¥ (H57 597) (Pharmingen, San Diego CA, USA), anti-QW@Ab
(145-2C11) (provided by Dr J. A. Bluestone Universil Chicago, Chicago, IL, USA). Purified antisiRd|
(CD32) (2.4G2) was purchased to Pharmingen (Sagd)ieA. USA), 145-2C11 was conjugated to FITC or
biotin following published protocols [25]. A puréfd rat I9G, myeloma (Gamma, Liege, Belgium) was used as
isotypic irrelevant control for IM7, the anti-CDMoAb. Streptavidin-PE (Dako) and streptavidin-&&d

(Gibco BRL) were used as a second step reagentaalrbiotinylated antibodies.

Flow cytometry and cell sorting

Single-cell suspensions were prepared from lympbaiéns and stained with optimal amounts of MoAlcen
for 20 min in PBS with 2% 8SA and 0.1 % sodium azi@ells were washed twice and counterstained with
streptavidin-PE or slreptavidin-R&d After additional washes, cells were analysed 6A&Star Plu$ (Becton
Dickinson). Gating was performed according to fadvand side scatter histograms. Data were collemted
processed using the'sis Il software (Becton Dickinson). Anti-Thy-1.2 (30-Blllinduced significant doublet
formation between ThyT-cells and B-cells or macrophages from infectedemitherefore, cell suspensions
were preincubaled with anti-fRIl (CD32) (clone 2.4G2) before the addition ofiaftty-1.2 (30-H12). The
complete absence of doublets after this treatmasteenfirmed by FSC analysis and fluorescence stomy.

For sorting of CD4 Thy-1 and CD4 Thy-1" populations, cells were preincubaled with antift 2.4G2,
stained as above with appropriate labelled antémdnd sorted on a FACStar Pl{Becton Dickinson). Gates
were set on FSC versus SSC dot plots(G1) (to editeidead cells, debris and non-lymphoid cells)@n&L1
(Thy-1-FITC) versus FL2 (CD4-PE) dot plots accordiodpigh level expression of CD4 and low (G2) versus
high level (G3) expression of Thy-1. Logical sortues were used to combine both types of gatesn@G2
for CD4" Thy-1 cells; Gland G3 for CD4 Thy-1" cells. Sorted cell populations were routinely @840pure.

Cell cycle analysis

Cell cycle analysis was performed on isolated nuweiid the CycleTest™ kit (Becton Dickinson) accarglito
Vindelov [26]. Briefly, cells were treated with iypsin buffer and RNase. Isolated nuclei were imatet for 10
min with propidium iodide at room temperature gittd and run in the Bow cytometer. For each saBpld -
5 x 1¢ nuclei were analysed. The DNA histograms were aealyith the CellFIT™ software (Becton
Dickinson) using the 'sum of broadened rectangheslel. This analysis provided statistical estimatifor the
three regions : g1, S and GM of the DNA histograms. The percentage of prolifiermawas calculated as the
percentage of cells in S +,K8 phases of the cell cycle.
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Hydroxyurea treatment

HU (Sigma) was dissolved in phosphate-bufferecheglPBS) and administered i.p. at 1 g/kg body wdigh
two separate injections with a 7-h interval acaogdb the protocol of Hodgsaat al.[27]. Control animals
received two i.p. injections of PBS with a 7-h ived. Mice were sacrificed al various times aftéy H
administration. LN were dissected and weighted. edpensions were prepared from the pooled LN floge
mice in each group.

RESULTS
Early expansion of the CD& hy-I phenotype in LN ang8P but not in thymus, PP or liver

As reported previously with the LP-BMS5 virus [15adLV-Rs Duplan infection was associated with the
emergence of a CD4-cell population lacking Thy-1 in the SP and LNfected animals (Fig. 1). This
phenomenon was analysed sequentially in the LN,n8Rhymus of infected mice (Fig. 2). The fractidn o
CD4" T-cells lacking Thy-1 was less than 10% in SP laNaf control animals. Their frequency was
significantly lower in the thymus (less than 8¥total CD4 T-cells). No significant variation was observed
after mock-i.p. injection (not shown). After i.maculation of RadLV-Rs. the frequency of CDrhy-1 cells
increased rapidly in SP and LN and reached up % 60total CD4 T cells 8 weeks after infection. This
frequency remained around 60% at least until wé&efter viral inoculation (not shown). In contrasth SP

and LN, the appearance of CDBhy-1 T-cells in the thymus of infected animals was msichwer during the
first weeks of infection. The process acceleratedndtically in the thymus later in the disease (WBeknd a
frequency similar to that observed in SP and LN weashed eventually. To rule out the participatiba o
depletion of CDA Thy-1" cells in the relative increase of Thyeklls, the total cell numbers were calculated in
LN CD4" Thy-1" and Thy-1cells. After RadLV-Rs inoculation, the absolutenber of cells increased
dramatically in each subset of CDB-cells and reached a plateau around week 8 postiiation. At this time
point. the total number of cells was roughly eqoaloth subsets. Afterwards, the number of CDHy-1" T-

cells remained constant while CDBhy-1" cells decreased slowly (unpublished observatidbsinpared to
their respective values in controls, CDrhy-1 T-cells displayed the more important expansiogssitheir total
number was increased 70-100-fold. In contrast theber of CD4 Thy-1" T-cells was increased only 8-12-fold
(Table 1).

Table1. LN CD4 T-cell subsets in MAIDS. Total cell numbers

Week 4 Week 8
CD4' Thy-1' CD4 Thy-1 CD4 Thy-1" CD4' Thy-1
Controls 55.7 3.9 49.6 4.5
RadLV-Rs 153.8 +6.2 43.9+6.8 341.4 £51.8 350.5 + 86.6

The data & 10°) represent the LN CD4T-cell numbers of two pooled control mice and teans + SD of groups of live infected mice
analysed individually.

Fig. 1. Presence of CD4Thy-1I cells in a RadLV-RS infected mouse. LN cells frona @pck-injected control
and (B) a RadLV-RS infected mouse (8 weeks postiorfewere stained with FITC labelled anti-Thy-&rd
PE-labelled anti-CD4. In the control mouse CDrhy-1" cells represent 2.22% of lymphocytes or 6.30% of
CD4" cells; in the infected mouse they represent 19.48%mphocytes or 49.92% of CDdells. Similar dot
plots were obtained with LN cells from all micesicted with RadLV-Rs (five mice in each group) arskireral
independent experiments.
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Fig. 2. Changes in the frequency of CDeklls lacking Thy-1 during the course of RadLV+Redtion. These
results represent the mean frequency (#SD) of CDiy-1 cells within the total CD4population in (A-) LN,
(-o-) SP and (e-) thymus of infected mice (n = 5). No variationsvedoserved in mock-injected controls (not
shown).
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Fig. 3. CD4" Thy-1 T-cells in the Peyer's patches of infected aninisand LN lymphocytes were stained with
FITC labelled anti-Thy-1.2 and PL-labelled anti-CD#he results express the proportion of Thgells within

the CD4 T-cell population of -) control PP, (2-) control LN. (m-) RadLV-Rs infected PP &) RadLV-Rs
infected LN and represent meanzsd from groups refetimice.
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In separate experiments, the frequency of Cé#ls lacking Thy-1 in the Peyer's patches (PA3adLV-Rs
infected animals and controls was analysed (FigC8psistent with previous findings [18], normakehad a
high frequency of CD4Thy-1 lymphocytes (around 40% of CDdells). In contrast with observations in SP
and LN where the relative frequency of CDi&cking Thy-1 increased up to six-fold, there wasy a minor
increase of this frequency in the PP of infectedemvhere the proportion of CDZ-cells lacking Thy-1 always
remained less than 50% after RadLV-Rs inoculatiag. @), A similar picture was found in the liver aite 20-
30% of CD4 cells were Thy-1in control mice. There was no early increase isf shibset in infected mice
(unpublished observations), furthermore the fractibcells with an intermediate expression of T&Rdid not
increase in the infected animals (unpublished ofasiens).

Identical expression of CD3 and T@F in Thy-I and Thy-1T-cells of infected mice. Increased expression of
CD44 by CD4 Thy-1T-cells

T-cells lacking Thy-1 have been found with low suefaxpression of CD3 and TGRS in mice with the
MRL/lpr andgld mutations [19, 20], so three-colour staining wasdu® compare the expression of these
differentiation markers on CD4 hy-1" and Thy-1T-cells from RadLV-Rs infected mice (Fig. 4). Ndfeience
was found between both subsets of CBdlls in infected mice confirming the belongingGd4’ Thy-1
lymphocytes to the T-cell lineage and arguing agfeam extrathymic differentiation pathway.



Published in : Scandinavian Journal of Immunolo§994), vol. 39, pp. 216-274.
Status : Postprint (Author’s version)

However the CD4Thy-1 subset displayed a particular pattern of CD44 &sgion. Murine antigen-primed T-
lymphocytes can be identified phenotypically bythigvel surface expression of CD44 (Pgp-1) [22e Th
expression of CD44 was compared in LN CDHy-1" and Thy-1 T cells during the first weeks of the infection
(Fig 5). In control animals, the minor CD%hy-1 subset resembled other COyimphocytes as to the
expression of CD44. On the contrary, most CDHy-1" lymphocytes from infected mice expressed a high
density of CD44 even in the early stage of thedtib®m when a significant fraction of CDZhy-1" cells was

still CD44°( Fig. 5).

Fig. 4. Expression of TCRIS (A, C, E) and CD3 (B, D, F) by LN CDZ-cells (A, B) from a control mouse and
CD4" Thy-T (C, D) versus Thy-Tells (E, F) from a RadLV-Rs infected mouse (wedk\6§:ells were stained
with PE-labelled anti-CD4, FITC-labelled anti-Thy2land biotinylated anti TCR/f or anti-CD3 revealed with
streptavidin-red*. Gates are set on CD«ells for the control mouse and on CDfhy-T" and CD4 Thy-1

cells lor the infected mouse. The light histogramesshown as internal negative controls and repnésati-

CD3 or anti-TCRua/f reactivity within gated CD4Thy-1I cells (presumed to be mostly non T-cells) from the
same mice.
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Fig. 5. High-level surface expression of CD44 by LN CDdy-I T-cells from RadLV-Rs infected mice. LN cells
from (A) a control mouse and (B) a RadLV-Rs infeotedse (6 weeks post-infection) were stained with PL
labelled anti-CD4, FITC-labelled anti-Thy-1.2 anitinylated anti-CD44 revealed with streptavidirdf&. On
Thy-1 (FL1) versus CD4 (FL2) dot plots (A1, B1), segatset on CD4cells. Gated dot plots (i.e. CDZ-cells)

of Thy-1 (FL1) versus CD44 (FL3) are displayed in A# 82. In the infected mouse, the proportion of CD4
Thy-T cells with high expression of CD44 is 74.43% while of 96.65% for CD4 Thy-1 cells. In contrast, the
level of non-specific binding of an irrelevant RgGy,, antibody is similar in both subsets of CDR-cells (not
shown). Similar dot plots were obtained with LN<&bm all mice infected with RadLV-Rs (live mic@ach
group) and in several independent experiments.

a - N— — N— S—

Al. Control Bl. RadLV-Rs (Wk 6)

CD4-PE

. -
1l cranl

o

- . 7
B L
';“'i ¥ .'A

o1 7

16.25%

i " B2. RadLV-Rs
1.91% AZ. Contro ‘ 321% Wk 6

CD44-redo1?

Thy-1-FITC

Population dynamics in CDO4&hy-T" and Thy-1T-cells

The faster expansion of CDZhy-1 compared to CD4Thy-1" T-cells in the LN of infected mice prompted
investigation into whether this difference couldaseribed to a highén situ proliferative activity in the Thy-1
subset from LN. Both CD4T-cell subsets from infected mice between weekdhaeek 6 after inoculation and
controls were sorted by flow cytometry (Table 2)tefsorting, nuclei were isolated and DNA was sdiwith
propidium iodide. In control mice, the frequencyLdf CD4" cells in S + GM phases of the cycle (referred here
as proliferating cells) was always less than 5%nfected mice, the proliferative activity displayby LN CD4
T-cells was increased with a frequency of S;M@ells ranging between 5 and 10% (Table 2). Needzts
despite their 10-fold higher expansion, CO4y-1 T-cells from infected mice did not display an isased
proliferative fraction compared to the CDBhy-1" cells from the same mice (Table 2). Also compaoeulite

out the existence of a more important cycling pmdbide the LN were the proliferative fractionsooth CD4
subsets in LN. SP and PP. For both CBdbsets of infected mice, the proliferating fracti were comparable in
SP and LN while lower values were found in the Pig.(6). Moreover, cell cycle analysis on unsorted
thymocytes failed to reveal an early increase olifgrative fraction after infection (Table 3).

Table2. LN CD4 T-cell subsets in MAIDS. DNA distribution

S G2/M
Controls
total CD4 2.71 £ 1.34% 0.26 +£0.23%
RadLV-Rs
CD4" Thy-1 7.25+0.52% 0.82 +0.41%
CD4 Thy-T 6.10 + 1.56% 0.71 £ 0.14%

The results represent means + SD from three mivecle@ week 4 and week 6 post-inoculation and tboedrols.
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Table 3. DNA distribution in thymocytes

S G2/M
Controls 12.62 + 1.89% 5.50 + 0.99%
RadLV-Rs 14.5.1 + 2.25% 3.20+0.72%

The results represent means + SD from groups eéttnice (week 4 post-inoculation) and three costrol

Next, it was hypothesized that the Thy¥icell subset might have an increased life-spaicinvis responsible for
their accumulation to the LN of infected animals.eBtimate the mean cell life-span, the rates ofyachN T-
cell numbers after two consecutive injections of &tl¥ h-inlerval were studied . This treatmentdigezted to
kill all dividing cells in a few hours. Thereforegll depletion observed afterwards reflected teetiover in the
absence of replenishment from the cycling pool 2, Accordingly, 1 h after administration, HU hiad effect
on the number of CO4T-cells in the LN of normal mice (Fig. 7). A sidisant depletion (around 30%) was
observed at 24 h and 72 h after HU administratioimfected mice at week 8 post-inoculation, COé4y-1"and
CD4" Thy-1 populations displayed an important depletion witimaximum around 60% al 72 h. This indicated
that for both CD24 subsets of infected animals, the turnover wasased compared to normal CDehy-1" T-
cells from non-infected animals. However, no maiifierence was seen between the depletion pattéré®4"
Thy-1" and CD4 Thy-1 T-cells of infected mice.

Fig. 6. DN A distribution in CD4 Thy-T and CD4 Thy-1 T-cells in different lymphoid organs of infecteiten
SP, LN and PP cells from a mock-injected control afhdLV-RS infected mouse (6 weeks post-infectiens) w
stained with FITC labelled anti-Thy-1.2 and PE-ldedlanti-CD4. CD4 Thy-I and CD4 Thy-I T-cells were
sorted by flow cytomelry. (A) shows dot plots amirsg gates for LN cells before and after FACS. Al plots
are made with ungated data. The sorting gate se@Dd" Thy-1 cells is slightly larger for the control mouse
than for the infected animal to increase recov@uwrity is calculated according to the logical galsse
Materials and Methods). Similar sorting gates wesed for SP and PP (not shown). (B) Isolated ndicben

the sorted cells were stained with propidium iodiData were analysed with tleELLFIT software. The
histograms were normalized using the same software.
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Fig. 7. Effects of HU on the total number of (A${ CD4" T-cells in the LN of control mice and (By{) CD4 '
Thy-I and (m-) CD4" Thy-T T-cells in the LN RadLV-Rs infected mice (7 weeks-ipfection), The results
represent the differences between the total nuntferslls ofeach subset in the LN of HU-treatedenaiad the
corresponding numbers in PBS-treated mice at variotesvals. The depletions are expressed as a peage
of control values (i.e. total cell numbers in LNRBS-treated mice). A pool of three animals per arpantal
group was used. Similar results were observedneetindependent experimenls.
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DISCUSSION

The expansion of CD4T cells lacking Thy-1 is an intriguing feature efnovirus-induced murine
immunodeficiency syndrome] 15]. The experimentoregul here pun ide several new observations wghrte
to the development of this cell subset in MAIDS.

(1) CD4 Thy-1 T-cells are absent in the thymus of normal mice display a delayed appearance in the thymus
of infected animals compared to peripheral lymptwighns. Therefore, the expansion of CDAy-1 T-cells in
MAIDS is unlikely to result directly from a diffendiation event involving immature T-cells of thyrmodgin.

(2) CD4 Thy-1 T-cells in MAIDS display the same surface densftf CRa/f and CD3 than CD4Thy-1" T-
cells. Furthermore these cells are not amplifietheliver of infected mice. These results contvatt the
extrathymic differentiation pathway of T-cells lawa$f Thy-1 described in other models [20, 31].

(3) The important CD4Thy-1" T-cell population normally present in the PP ityameakly modified during
MAIDS. Furthermore, the proportion of cycling celsnot higher in CD4Thy-1 than in CD4 Thy-1" T-cells
whatever the organ considered (PP, LN and SP).cthikl mean that the preferential amplificatiortref CD4
Thy-1Iphenotype does not result from the expansion opthexisting Thy-1pool due to a higher sensitivity to
retrovirus-dependent mitogenic signals.

(4) Compared to Thy*1IT cells, CD4 Thy-1 T-cells uniformly present a primed/memory CB4henotype
even in the early stages of the infection.

(5) CD4 Thy-1 and Thy-1 T-cells of infected animals display similar petsige after arrest of cell production
by HU treatment, indicating comparable lifespanbath subsets. Together with the similarity in jeshting
fractions and the fact that invariably, the sani@iia reached between CbZhy-1 and Thy-1 T-cells in all
organs tested, these data indicate close relaifmmbetween both CD4ubsets in MAIDS.

The results suggest that at least part of the eigran$the CD4' Thy-1phenotype is due to differentiation of
Thy-1" cells. Furthermore, the uniform CD%4ghenotype of CD4Thy-1 cells in MAIDS indicates that such a
differentiation could be associated with TCR tridger In non-infected mice, it is very likely thatst CD4
Thy-1 cells derive from CD4Thy-1" T-cells rather than from an extrathymic differatibn pathway since

CD4' Thy-1 T-cells are absent in the PP and in the other hoithborgans of nude mice [18]. Furthermore a
large proportion of PP CD4Thy-1" T cells lose Thy-1 expression aftervitro activation with anti-CD3 MoAb
[18]. In the study described here several attertgptiemonstrate the spontaneous loss of Thyitro by sorted
Thy-1" T-cells from infected animals were unsuccessfatdaot shown). This may be due to the poor survival
of the lymphocytes from infected animals in culsilenger than 48-72 h.

The molecular mechanisms responsible for the lo3hgfl expression in MAIDS have yet to be defined.
Modulation of Thy-1 epitopes due to modified glyclasipn patterns could be involved since glycosglatbf
Thy-1 has been shown to change with T-cell diffaatioin [32]. The lack of Thy-1 expression might resiso
from activation of phosphalidylinositol-specific ggopholipase C or defective synthesis of GPI-linked
membrane proteins. However, this is unlikely siloémeset al.found a normal expression of Ly-6A/E,
another GPI-linked surface molecule on COy-1 T-cells in MAIDS [16], The uniform memory/activated
phenotype of CD4Thy-1 T-celts in MAIDS suggests a possible relationshiih sustained polyclonal T-cell
activation observed in the syndrome. Interesting®4" Thy-1" T-cells have been observed in the LN germinal
centers of autoimmune NZB mice [33]. It remains ¢oetablished whether any chronic stimulation egllsin
vivo can result in the development of this phenotypié @ionormal signals occurring in MAIDS are spedaiflg
involved. Kanagawat al. showed recently that the Du5SH-encoded superanggpressed on infected B-cells
elicits different TCR-mediated signals than nomauatigens [34].

Appearance of immunodeficiency in RadLV-Rs infeateide occurred simultaneously with the emergence of
the CD4 Thy-1 phenotype (data not shown). Since Thy-1 is asttiaith the p6¥’ tyrosine kinase on T-
cells [17], it is possible that the loss of Thyxbeession is associated with functional abnornesitf CD4 T-
cells. It has been proposed that human CD7 is etifural homologue of murine Thy-1 135]. The emergeoic
activated CD4CD57" T-cells lacking CD7 expression has been describeehtly in patients infected with HIV
[36]. Interestingly, these cells are refractorJ R stimulation [36] and could participate in thesdygulation of
the Ty1-Th2 cytokine network in AIDS (M. Debrét al.unpublished observations). As similar disorderthef
cylokine secretion patterns have been describ&AIDS [13], it is believed that the loss of Thy-§ BD4

cells could constitute a useful phenotypic markeitlie study of retrovirus-induced functional dikens of T-
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cell differentiation.
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