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INTRODUCTION

In the low leukemia C57BL/Ka strain of mice,
thymic lymphomas are induced experimentally by
exposure to appropriate doses of whole-body irra-
diations or by inoculation of Murine Leukemia Vi-
ruses (MuLV) (19). One of these retroviruses is
the Radiation Leukemia Virus (RadLV) originally
extracted from radiation induced thymic lympho-
mas in the same mouse strain (24). Four compo-
nents at least are essential to induce thymic lym-
. phomas by RadLV (20):(a) the virus (RadLV); (b)

} susceptible target cells for neoplast;c transforma-
tion: (c) the thymic microenvironment; and (d) a
genetically susceptible and histocompatible host.

9 3 The biologic, serologic and structural character-

; o istics of RadLV have been widely documented

(8.9.27). However, the mechanism of RadLV on-
Vi ® T . 2 cogenicity is still unknown. The presence of trans-
£ H]]C I\UI'.SE CEHS. A Site forming sequences in the genome of RadLV, in

?5' Interactions Between particular, although suggested by a recent report

%) . - 2 H -
o n}thI} LQHLCF’II a Virus (27) has not yet been definitely demonstrated. Tar-

get cells susceptible to productive infection and to
n mus Immature neoplastic transformation by RadLV have been
| identified in bone marrow, spleen, and thymus
g 3¢! {:Hd Cells {2.21). However, overt virus rzplication andylym-
phomatous development occur selectively in the
| Ty ¢ thymus (10,11,21). Interestingl , both phenomena
i B HD.Uben' De F,resne' A Va"i?t' are first detected among the bl%ls){ cell poppu!anon of
GcHinet, A Thiry and J Boniver the thymus outer cortex (or subcapsular zone). This
subset of large lvmphoid cells represents the first
siage of the intrathymic pathway of T-cell differ-
en\mhon apparently under the control of the so-
called thymic microcnvironment (6).

Many Investigations have unsuccessfully at-
tempted to reproduce in vitro the neoplastic trans-
formation of lymphoid cells by RadLV; therefore;
most of our knowledge of the interactions between
RadLV, susceptible target cells, and thymus mi- ”
croenvironment is based on the study of early virus '
replication after the infection of lymphoid cells by i
Ru.LV. Target cells susceptible to productive in- :
fection by RadLV display several phenotypic char-
acleristics compatible with those of transitional
forms between prothymocytes and the blast cell
population of the outer cortex (4).

One could expect thal target cells belong to the
lvmphoid cell population. which is normally asso-
ciated with the epithelial cells within the so-called
thymic nurse cells (TNCs). These particular lym-
phoepxtheha; complexes have been recently de-
scribed by Wekerle and Ketelsen (34) in thymus
cell. suspensions obtained by enzyme dissociation
and sedimentation at lg. As proposed by these au-
thors (34,35), TNCs could act as specific sites for
the immigration of T-cell precursors: the intimate
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Membrane Receplors

Oharacianzation of Celf

contacts between the immature T lymphocytes and
epithelial cell membranes would Irsg5 er the first
Lsieps of intrathymic T-cell differentiation and pro-

liferation. The sxpfmmcms ‘%ﬁmmdﬂzed 11'1 this
F—"[ﬂs.(:n b 3

10

on-
and 10 determine

role o RadLV induc 20 fympliomas

HAL AND METHODS

MATER

Animals
The cxperiments empioyed CS3TBLKa mace of
both sexes. Congenic (Thy.1-1) C57BL/Ka mice

(cadied BL/1.1 for convenience) that were devel-

oped by M Licberman at Stanford University were
uszd 0 SOME experiments,

v

Yirus

RadlVAL3, a thymovopic (T+), leul

genic (L4} v:m., bislogically and serclogically
identical to RadlV was obtzined from the culmre
fluids of the BLAVL3 cell line derived from a

Rﬂ?\’ induced 37BL/Ka thymic ivmphama

& niraihy iecitons were made in bolh
bes of Tymus of mice with 0.05 of virus

preparstion with a titer of 107 *nff:cmm purgiclies

per milliliter as estimated by an in virg immuno-

Auorescence assay (25).

Thyrnus Dissogiation and Isolation

of the TNCs

lri each experimem thymuses of 40 10 60 mice
es with scissors, The
‘ _NL ab mcuh ‘534 S
ollogenese (138). The
btained with this pro-
y 1phogy[es and were

u t
pension was submitted 1o sev

of sedimentation at ‘;g {341 a
pellet were recoversd after each sedimentation; cells

contained in the pellel were used {or the following
nun of sedimenis ﬁrﬂ, dm proced lure was repeaied
wsfactory enrict tofor TGOS was
rezched. In the ?aﬁt fraction Gbaamed TNCs rep-
resenied F0%—80% of the cells. It was celculated
ihat gach young adult thymus contained 15,000 o

20,000 thymic nurse cells.

antil

180

riher characierize zhé‘ﬁi‘\
=

TABLE 231, Cell suspensicns obtained during the
rsolation of thymic nurse cells
Fercent of
Celt :ausp_ans’?cn whole thymocyts nopuletion

PRY ¢
pras
Start
s
In e
b 0.95-1 13
dil supernuiant 0.50-0.82
Sth supeTnatant 0,12-0.18
Lymphaid calis recovered
from TNCs 007012
Fecovery of Lymphoid Cells Associsied
with THCs
The p&:”‘l containing THNOS wus suspondo
RKPMI 1640 "\»!?Dl‘«; menizd with 10% FCS an

l‘b@d..h and rncubated for 20w 24

atmosphereg, Under these con 5,
Ibeual cells rmidf}f attached 10 the ot
peiri dish, resuliing in the release of the lym ;}hoid

cells associated with TNCs. Lymphoid ce
hen recovered and washed. In the norma E
1.4 lvmphod cells

coverad, about 20% of the
number of hymphold cell
represented 0.079% w0 O
cell populution,

1

MO o

WOTE iudbl
waseciated with
iifr of the whnic

Thymus Pepopulation Experiments

Two-muenth-old C3TBLRa mice were rrsdisted
with 400 K and rnmedisiely groficd intravenogsly
with 5% 109 aormal bone marrow
montn-oid Bl )

cells fmm i-

MUsEs Welt prepure 'T. .”“

he various
procedure woye T
the release of lyn e TNCS
centages of donor- and r:::::;ip;;-: - lype calis 1nozadh
cell suspension were then scored by immunofiu-

Lre for 2(} E's i’

orescence staiming for Toy-1.1 and Thy-1.0 -
gens

Membrans mmunofiu

For cell surface }D ing
tion experimicats, thy
cub. :aci with 1

MOROC iom‘. a-Thy-1.

anibedies New England Nucloar, Uz‘-'?c;ch

Germany) and then with FITC conjugar cig sl an-
tmouse IgM (Nordic Laboratory, Leuven, Rel-
gium} at & dilution of 1:40 as a second \taD antl-

body {17). To determine the phenotype Qfly,“p‘nm




cells associated with TNCs, monoclonal o ~Thy-1.2,
a—Lv% 1 and a-Lyt.2 ”“i“fu{}i\,S (Becton Inckin-
80T Moumiain View, Ca, USA) were used with

~

ssC conjugoied goat antiral 1¢G (Nordic Lsbora-
tory, Leuven, Qur'-U"n} as a second siep antibody.

The cells were ana Ivzed with a Buorescence acti-
vated cell sorter (FACS TV, B* cion DHokinson,
Sunnyvale, Cu, USA} or sith a Leitz UV m mHOro-
seope,

TdT (Terminal Deoxynuclectidyitransfe erase)

Tdt expression was detected by imnunofio-
OTescence using an immuncadsorbeni-purified rab-
bit antibevine TdT serum and a ﬁmreccel’“ conji-
gated T(ab'}? poat antirabbit f‘C {Tm rinal
orescence assay kit, BRL
Reckville, Marviand, USA).

iransferase impminod

VLTHASTRUCTURAL
CEMONSTRATION OF MEMBRANE
ALKALINE PHOSPHATASE

Fl,nf‘n (pH 7
1 ihe ] nm‘m‘aﬂ medium for 300 45 m "
sceording 1o lhc proccdure described by Reale cﬂd
Lucisno \-uﬂ) As controls, the %péczﬁc inhihiior L~
p-bromotetramisole (5} or KON ¢ {ImM} was added
'ﬂ the incubation mixiures. After nost H\EEJC'I’: in

4"} nd U bf: eque

buffered 1% OsO, solution during “G min a1 4°C,
inc procedures were used for processing the

ne ‘u:r.s for elecror RUCTOSCODY

ren microscope (Flg 2301

sebmanirhalinl

i Vu;'UELlMIiCE

A
ag
:rzlcn phsm AbOU 30%
Giotic figures are freguent
mtb the sr‘arm..g e}actz‘on
). TNCs lock like «p
1 epithelial memb: L8
v reliels corresponding 1o i :
wited within the epithelid ¢ofl, of
T \Cs there are co Trnunications br‘ ween these
Lymiphold cells and the extracetlular spaces,
Celi Surface Aniigens. The exprassion of
Thy. 1. Lyt-1, Lvt-2 celi tr’m,E ;L.us:e*w WaAS ana-
Iyzed in 1 “rzphmd cells relensad from TNCs As
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Trymic Nurse Cells as Site for Virus-cell interactinng

Figiy) 3 1. Transmission electron my icronraph of a
it } He nurse oell conteining inlact lymphoid celiz.
=rnucleus of the epithelial TNC. Magniiication, 4500,
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FIGURE 332, Scanning sle ciron microgranh of & thymic
e ced with 2 "continuous” epithetial membrane.
fication, 8000,
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rerorted elsewhere(18), it was showr that the cell
suface notype of TINC-associated lymphoid
cells was similar to that of the 1 major cortical thy-
macyte repopuiation,

Tl (Terminal  Deaxyvaucleorids ’!ﬂ“’msfemse I
TdT is a DNA polvmerase scting in the absence of
i tempiate (2). The enzyme is distribued
»immature cells of the ivmphoid system (12,14).

TdT expression was determined by immunoflu-
OTEsCence in I_‘,“lphmd velis recovered from TNCs
and from the various cell suspensions cbiained
along the TNC isolation procedure, TdT was pre-
sent in almost all of the cells tested. In the TNC
assaciated lympheid celis, TdT positive cells dis-
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Characterization of Cell Membrane Receplors

plaved a heterogencity of f’ua*eweme patiern.

Somc TdT+ cells shouu} a mixed nuclear und
eytoplasmic pattern of fluorescence, as ordinarily

sean in cortical thymocytes, other Td"" Focells dis-
plaved a c?e pattern as ohserved in

fdT+ cells and in .azﬂeiwmmhf‘mf 5ot
thymus suter corex (13,14). These data indicate
ﬁ"mf most of TNCs derive frz)‘n the thymus cortex;
morzover, the nuclear pattern of same TdT + cells
suggests that some of them contain immature thy-
mocytes and originate in the subcapsular zone,

Alkaline Phosphatase, APase is expressed on t
n;embr&ne of lymphoid cells in the ahvmus of Fc-
tuses and in thymic lymphomas induced in adult
mice bj irrediation or by inoculation of Radlv
{23). In the thymus of numa; adult mice, the en-
zyme is detected only on YETY scarce conical
ivmphoid cells that are in close ¢ contact with epi-
thelial cells (12),

This latter observation led us 10 lock for the
exprassion of APuase in lymphoid cells associared
with TNCs. Ay shown in i“!g‘diﬁ 23,3, one could
observe significant eNZyme activity on the mem-
brane of some lymphoid cells located within TNCs,
Tbe reaction was negative in controls {ie, no sub-
siraie m the incubstion medium) or in samples

treated in the pressnce of inhibigrs {bromotairg-
misole or KONY. About 209 of TNCs contained at
3@ st one Iymphoid cell with alkaline phasphatase

activity. No AP&@@ activity was detecied in free
tym pho d cells,

Luca:zzaﬂor- of Thymic Nurse Cells

n the Thymus
f%s mentioned above, TNCs are spherical struc-
ture< rPcu\e'm “mm th muses ﬂfze:v enzyvme dize
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FIGURE 23.3. Localization of sikaline phosphalese in
lymphoid cells associated with TNC. Ulirathin sections
Stained with wrany! acetate only. Magnification, 5000,

Situ, suggesiing that the shape of TNCs relaes 1o
membrang rearrangeineni Juzm;; the isolution pro-
cedure,
The followi
TNCy ariginae
fl"c* of 2, us me

cur focals

UOIEECRIN iS0-
cells Tocared in the
: thymius. Sixty por-
¢ of the TNCs isolated from such thy-

sions were Izheled d oy ﬂUOIe'\Cﬂln,
demonstraring that moss TNCS ATgigie o the sub-
capsilar zone. Derails of the SApErimeniy are re-
oried elsewhere (183,

"l

Thymic Nurse Qells: A Site for the

Praliferation of Diract Progeny of

T-cel Precursors

To z,wesum&c the origin of 55 mphoid oolls as-
sociated with TNCs, a smdy of thymus repapyla.
ton afier iradiation and hone marrow grafirg was

erighen. Adult €STRLK 4 THCE WEere myas:,d
102 OJ R dose of X-irradiation and then injecied
ravenously with Sx 108 ne mu} BL/1T bone
marrow {see Marerials gnd Methods). The pattern
of thymus repopulation in such chim eras has been
deseribed in SNy reports (1,7,43),

After z uut Wave Ofu,!‘u‘) eration due 1o the mul-
1pImm=on serviving thymoeyies, the f»n ﬂ!,ozd
de -*d from grafted marrow {donor
slart w rrc?m;ulp 2l detectable fevels trar
anv.‘;;rd, Thc evolution was folicwed taj, 5:}:111511-0.
ce deteetion of the Thy-1.1 donor iy
.2 recipient iype cell surface antigens
£ 132). The freguency of doror 1ype celis
0% on duy 13

o

1

'+ 15 and reaches 80% on duy

o

C“f’EL’KA mice
row cells

Day. Thy 1-1 donor vy

- ¥ e
pest irrediation celis inthymus
& 0.005
9 0.0035
11 0.250
12 1500
13 2,400
i5 11.600
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ig budding
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To test the hypothesis that the pro f-r-y of T-cell
precursors is found among the TNC-2ssociated
Iympheid cells (353, the percentage of do nor type

E
15 was scored in the lymphoid cell population
raieast‘d ?“ om TNCs and in the various ccll suspen-

sions ublained along the isolution procedure (Taeble
23.3). On ay 9 after irradiation, the pcrccntu“
of donor type cells were much ‘ughcr‘ in the last

supernatant {40x) and in the TNC fraction (85X)
than in ihe whaole th\-mocxk population. It must be
acicd that onder these experimenial conditions,
these rwo fractions zxprcwmec less than (.2% of

the el thymie cells. L:.tc: on. the percentages of
denor 1ype cetly inothe THNCY became similar 10
those scored in other fmuu:rzs and In the whole
thymocyie p@pulw ion.

Theswe data indicate that after frradiation and bone
marrow grafting, the

¢ firar lvmphoid cells derived
from grafted marrow appear preferentially in a

1

TAZLE 23,2 Thymus reponuiation in 400-R trradialed
CETELKA mice grafted with normal BLT-Y bone mar-
row cells : enrichment for Thy 1-1 dorar type cells in

vatious irections obleined by TWT isclialion®

Cedl zugpension” 8 213 i5
P8 o ! 070 1
Dispase 1] ! 1
Starting 122,10 1.5% 142 115
Supeniati 1 Tor4s 6 T3 1,22
Last supernatant 40 420 td45 0 1100 126
Lyrmpheid eslls released

from TNC &5 670 180 .10 078

Thyic Nurse Cells as She for Virug-cell Inieractions

o

uhset of the blast cell p@pLE ation of regenerating
' i ciated with TNCs.
f ansient. The re-
sis that TNCs could
i \np resulting in the
ton of T-cell pre-
u

Thymic Nurse Cells: & site for Early Virus

Pagtication After RadlV Inoculation

The possible role of TNCs in the interactions be-
tween RadLY and suscef piible target cells was in-
vestigated in experiments in V&Jtil{f;a we looked for
m ¢ presence of virus-producing cells in TNCs early

, er the inoculation of RadlV in mice. In a first
se tes of expenmeﬂts THCs were isclawd on gay
2 and 4 after an intrathymic inoculation of virus.
They were fixed and prepared for examunation with
an electron microscope. These T“ 5 looked
srnaller than normally. Indeed, they comtained less
numercus fymphoid cells (4.1 2 1.4/TNC) than
normal TNCs (8 = 1.4/TNC). This iymphoid eeli
population r{:preﬁmlcd about 0.07% of the entire
thymocyte population. Thirty-five percent of the

TMC-associaled 'sus,,,ho,d cells waore blast cells,
TWP C wirus particies were observed on the mem-
brane of 2 fﬁw lymphoid blast x,}f located in ihe
TNCs. The various ccll fractions obtained along
the isolation procedure were also examined, It was
scen that scarce blast cells in the last supernatant
(which coniained about 0% blast cells) exhibited
virus particles, No evidence of virus production was
detected 1n the other fractions.

Next, we aftempted to determine quantitetively
whether the virus-producing cells were preferen-
tially located in ?NC‘\ For this purpose, an infec-
tlous center detection assay was used, which quan-
tifies in vitro the RadlV-producing celis in cell
suspensions previousty treated in vivo of in vitro
with RadlV (3}, Thymuses were removed on day
2 after the mtrathymic inocuiation of BadlV. TNCs
and the various cell stspensions obtained through

:\‘-l{\n"\ E"Wﬂ

-

the procedure were incubsted for 24 h a
free lymphoid cells recovered from each {ractuon
were then coculiured with the BL/RLIZ-NFP indi-
cator cells in order to determine the frequency of
infectious centers, At this Ume interval afier the
iniecdon of the virus, only 1 in 30,000 celis could
act as infeciious centers (3% as shown in Table 23.4,
the freguency of infectous centers was 300 times
nigher in the lymphoid cells released from TNCs
than in the entire thymus cell population: abeut i

100 cells produced viruses. On the other hand,
the frequency of infectious centers was also rather
high in the last supernatant, which contained abowt
0% of blast cells. The results clearly demonstrate

183




Characterization of Cell Membrang Receplors

TAHBLE 23.4. Virus replication in thymus lymphoid cells
on day 2 afier in vive inocuiation of RadlLv?

Relative frequency of
infectious centers®

w..pcfna:ﬁn. 1 0.3

Supernatani 2 : 1

RN i
b 3-10

NG ?3 mphoid cells | 100-300

#Yiruy replication detecied by the BL/RLIZ-NF co-culturg zxsay 24 b
afier varivus cell suspensions were prepared,

BCaleulated as ratio of absoluie frequency of infectious centers in each
el suspension io that ohserved in whols thymocyte populstion, This
tanier walue manged between /30,000 and 430,000,

311z C of the fira
noculation of

the preforential locabization wit
virns-producing  oslls afier i*xe

RadlV.

The data prese
Wekerle and ‘1 is ool
Thymic MNurse C 1
Ja vigw that these

here extend the observation of
lengues (34,33) on the so-called
i . Our results strongly support
ymphoepithelial compiexes play
an impocient o ie p{ EIe mcwsﬁc in intrathymic
ymphopoiesis. Mareover, TNCs have been shown
to act as preferential :,uex for the interactions be-
tween leukemogenic RadlV and susceptible target
cells.
Gur observaiions sivongly sugge

Bl

at ymphoid

est
cells associated with TNCs {or at l ast some of
tu

them) beleng 1o a subset of ér"m
COYICH DT 1di LUl
thymic s Tcell d ﬁ"e*" tiation pat
majority of TNCs originate in the subcapsular zone
and coniain lymphocytes with a cell surface phen-
otvpe similar w that of cortical thymocytes (18)
has been demonstraied. The pattern of fluores-
cence in & few TdT positive mtr.l-TNC lymipho-

cytes 1§ that descnbed in bone marrow T-cell pre- |

cursors and in large lymphoid cells of the thymus
outer corex (13,143 The experunents on thymus
repopulation afier uradiation and bone marrow
grafting indicate that lymphoid cells located in
TNCs derive directly from marrow T-cell precur-
sors. Indeed, when iymphmyiaﬁ derivad from the
grafted marrow start 1o proliferate in recipient thy-
muses, thers is a A
enrichment for denow}
ciated lymphoid cell popui tion, comgared with the
total thymus. These results support the hypothesis

L3

Hs in the TNC usso-

184

(34,33) that TNCs are a site for the proliferation of
migruiing T-celi precursors,

The selective thymoirepism of RadlV is thought
o be ;'e‘warﬂd to specific interactions between the
virns 3nd the T-cell atiztian pathway (20}
Cur resulis pru\ﬁue ce that such inter-
actions oocur ai the ear! e of antruthymic
‘;ymphopoiecis probably within TNCs, Target cells
3 pible to px’ﬂ:ﬁuc-.;\& wnfection by rudL” dis-
ay “plé O \’pxﬂ o JECIC:ILT je e ;“D'Hhi: with that
i i 2n f:!"uih‘d o w[;_q 'md

Dro-

fymus
subcapsular zone 2mong ihc immaiure lymphoid
cell nnpu!n*%nn foonted within TNCs.

imerestingly, larget L.f:ll- {or infecuon by RadLy
share several phenotypic characteristics with the
thymus lymphoid cells, which are sensitive 1 the
aciivity of Mutrad Eiller {(NK) celis (16, Both
might belong 1o the same subset of Immature thy-
mocyles, possibly associated with TNCs. Accord-
ingiy. during RadlV induced leukemogenesis, one
gh omd f:xnect 10 find imporiant variations in the
sensitivity of thymus Ivmphocyies 10 NK ceils, and
K cix‘-.fﬂy itself [as shown recently
n ion induced leukemogenssis
(291]. Furl ‘w{,rn"rou, me hypothesis thal the precur-
sor MK cells and the T-ceil precursors {32) are the
same cetls has many imp 1cati0r~s for the study of
regulatory mechunisms involved in leukemouene-
8is.

Alkaline Hhu“"?l Gidse \MPJM.) ,HA:‘;'K
otvpic marker for differentiating T-cell
[y the prosent work, some s TN ymph
have been shown 1o be APasg posiiive. The €y D=
zbly correspond 1o the scarce _—xP 15C POSILY
mocyies that huve been identified in the young adult
thymus coriex (12), Interestingly, rat ther
oery of APase positive cells have been desonb
the 17-dav-cld foruses (23)
enieenth day of fewl dife seems two be
the cntogeny of cortical ymooyi

1
can detect the appearance of TNCs (Weker
-l

l‘
a1
at

Fv

Luckenbach: unpublished duw,, cited in refe
22y and of TdT pmltwe cells (13} simulanaously
with a sna"p incresse in the number of Th}- Lyt-

i, 2. 3 positive I\ mphocytes (4.8
Tl ‘u\,tul.ﬂpda s adifferenti

seelated ,\,ﬂ,;"'om cells that are pre s of the
M %_]er cortical thymocyte '}cpnwmn o fuct that
the first virus-producing cells after inocu !aiion 0
RadlV are prefersniially located in TNCs (which

B e T
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o

present o m»c; hy
ra-TNC APase positive immanire
fh\, mocyles might be selective mrm s for both pro-¢
ductive infection and neoplastic transformation by ‘\_w

{30

honias

HadLV. This hypothesis is now under
tion in our laboratory.

inves \.Igﬂ"

SUMMARY

In the C57BL/Ka strain of mice, the inoculation
Jlation 1r=n1\v=m1 vinus ‘mu A% I‘tbu];,s int

n by RodlV belong 1w a re-
siricted s u;pﬂ sulation of immsture lymphoid cell

r:om_sp cnding probably to transitional forms be-
tween T-cell precursors and subpopular blast cell
popuiation {Boniver et al: 1o be published), There-
fore. the possible reluzionship between RadlV and
thymic nemse colls was investignted: TNCe are those
peculiar lymphoepuihelial complexes recently de-
seribed by Wekerie and Kewelsen {34), which are
supposed 1o sustain the first step of inirathymic
%)Tollffi ation and differentiation of immature T-cell
orecursors, By using a seleciive method for stain-
ing the thymus :uha'\mu;ar zene with fluorescein
1 ,h,oc;mau {31}, it was demonsirated that more
than 504% of T-‘JCS helong to the 10 outer cell lay-
[L\ TNC I\FIFLMWU cells \!-GFP

ers of the thymus

{"\:\Iion »u,d ith
ocionai antibodies and 0
gated serum and then analyzed with
:.hclr cell surface phenotype was simily
cortica zhymo*ytes. MNext, TNCe w
durinn the firsi few days alter intr al‘
tion of RadlV. On day 2. ve

AP o
Cinis COL

v;ms—pm—
S itls-
van oo vitro infectious center delection assay, i
was shown that only 1 in 30,000 thymocytes could
produce RadLV. Most of them were locared in
ThCs: indeed ihese mplﬂ\u contained 300 Lmes
id cells than the en-

1

more viru&producm Lvmpt
Hre thymas cell pupu] N,
Electron mucrescopic cramination of thase TNCs
demonstrated that among lymphoid cells, C-lype
particles were budding only from the surface of
tlast cells. It is concluded that target cells start sus-
taining viral rﬁp!ication when they are engulfed in
THNC« locased in the subcapsular zone. Those data
cgree with the previous observation thar RadlV
et specifically on a subpopulztion of smmature

Thymis Nurse Cells as Site for Yirus-osli interactions
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