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Two st r uct ur al l y di st i nct t ypes of CD3- associ at ed TCRexi st . The maj or i t y of pe-
r i pher al T l ymphocyt es and a si zeabl e por t i on of t hymocyt es expr ess a 90- kD di sul f i de-

l i nked het er odi mer composed of TCR- a and - / 3 gl ycopr ot ei n subuni t s ( 1- 3) . TCR
a/ a- expr essi ng cel l s use t hi s r ecept or t o r ecogni ze ant i gens i n t he cont ext of sel f MHC
mol ecul es ( 4) . Recent l y, t wo novel r ear r angi ng TCR genes and t hei r cel l sur f ace

pr oduct s ( t er med TCRy/ S) have been i dent i f i ed on a smal l subset of t hymi c and
per i pher al l ymphocyt es ( r evi ewed i n r ef er ence 5) . I n man, t hi s new TCR occur s

i n t hr ee st r uct ur al l y di st i nct f or ms, dependi ng on t he usage of di f f er ent TCRy con-
st ant r egi on genes ( 6) . The bi ol ogi cal r ol e and r eper t oi r e of TCR' r / S ar e not f ul l y
def i ned . Whi l e evi dence exi st s t hat TCR- y/ S i s par t of a cel l sur f ace st r uct ur e capabl e
of t r ansduci ng act i vat i on si gnal s r esul t i ng i n pr ol i f er at i on ( 7) , l ymphoki ne pr oduc-
t i on ( 7) , and cel l - medi at ed cyt ot oxi ci t y ( 8, 9) , t he nat ur e of bot h t he ant i gens and
t he r est r i ct i on el ement s r ecogni zed by t hi s TCRi s st i l l a mat t er of specul at i on . De-
spi t e t hi s eni gma, i t i s l i kel y t hat TCRy/ S+ l ymphocyt es compr i se a newl y def i ned
and separ at e subl i neage of T cel l s, di st i nct f r om TCRa/ / 3+ cel l s .

I n man, TCRy/ S was i ni t i al l y i dent i f i ed on Tcel l l i nes t hat shar ed t wo mai n pheno-
t ypi c char act er i st i cs, namel y, l ack of r eact i vi t y wi t h mAbs agai nst TCRa/ ( 3 and
i n most cases a " doubl e- negat i ve" ( CD4 - 8 - ) phenot ype ( 7, 10- 12) . Usi ng i ndi r ect
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PHENOTYPE AND DI STRI BUTI ON OF HUMAN T CELL RECEPTOR y/ 6

anal yses, cel l s bear i ng a phenot ype consi st ent wi t h t hat of cul t ur ed TCR- ' Y/ 6- expr essi ng

l ymphocyt es ( CD3+, TCR- a/ 0 - , CD4- 8- ) have been f ound i n per i pher al bl ood i n

pr opor t i ons r angi ng bet ween 0. 5 and 10% of CD3+ l ymphocyt es and at even l ower

f r equenci es ( 0 . 2- 0 . 9%) i n post nat al t hymus ( 7, 10, 11, 13) . However , WT31, t he mAb

gener al l y used t o demonst r at e l ack of TCR- a/ o expr essi on, does not excl usi vel y st ai n

TCR- a/ ( 3` l ymphocyt es ; r at her , i t al so weakl y r eact s wi t h TCR- y/ S+ cel l s ( 14, and

see bel ow) . Mor eover t he quant i t at i ve assessment of TCR- y/ 6 ` cel l s based on l ack

of CD4 and CD8 expr essi on i s not accur at e, si nce t he doubl e- negat i ve phenot ype

can be associ at ed wi t h ei t her TCR- 7/ 6 or TCR- a/ , 6 expr essi on and si nce CD8+

TCR- y/ 6+ PBL have been descr i bed ( 10, 15, 16, and unpubl i shed obser vat i ons) . A

pr eci se quant i t at i ve eval uat i on of t he TCR- y/ 6- expr essi ng cel l popul at i on t hus de-

pends on t he use of mAbs speci f i cal l y di r ect ed agai nst TCR- y/ 6. Most of t he avai l -

abl e mAbs agai nst TCR- y/ b ( e . g . , ant i - NKFI [ 12] , ant i Ti yA [ 16] , 13133 [ 17] , 6TCS- 1

[ 18] ) appear t o r eact wi t h onl y subset s of TCR- y/ 6+ cel l s, whi l e ant i TCR- 61 ( 19) ,

ant i - CyMl ( 6) , and ant i TCR- y/ 6- 1 ( 20) may have panr eact i vi t y wi t h al l y/ 6 T cel l s .

To mor e f ul l y descr i be t he TCR- y/ 6+ T cel l popul at i on, we have det er mi ned bot h

quant i t at i ve and phenot ypi c f eat ur es of t hi s cel l syst emand anal yzed i t s t i ssue di s-

t r i but i on and mi cr oanat omy wi t hi n i ndi vi dual or gans usi ng t wo mAbs t hat ar e speci f i c

f or t he TCR- y/ 6 compl ex and appear t o have f r amewor k r eact i vi t y ( ant i TCR61 and

ant i - C- yMI [ 6, 19] ) . As descr i bed bel ow such an anal ysi s cont r i but es t o under st andi ng

t he physi ol ogi c pot ent i al of TCR- y/ 6+ l ymphocyt es i n vi vo .

Mat er i al s and Met hods

Ti ssue Sampl i ng.

	

Fet al t i ssue ( t hymus, spl een, smal l and l ar ge i nt est i ne, l i ver , l ung, ki dney,

and adr enal gl and) was obt ai ned at t he t i me of post mor t emexami nat i on f r om el ect i vel y abor t ed

f et uses ( n = 9, gest at i onal ages, as det er mi ned by cr own r ump l engt h, menst r ual r ecor ds,

and f et al mor phol ogy wer e 10, 14, 17, 18, 20, and 21 wk) . Consent f or ms and col l ect i ng pr ac-

t i ces wer e appr oved by t he Commi t t ee f or t he Pr ot ect i on of Human Subj ect s f r omResear ch

Ri sks ( Bost on, MA) . Ful l - t er mneonat al ( n = 3) and post nat al t hymi ( n = 18, age r ange,

6 wk t o 6 yr ) wer e obt ai ned f r om nor mal chi l dr en under goi ng cor r ect i ve car di ac sur ger y.

Adul t human per i pher al bl ood was donat ed by r andoml y sel ect ed heal t hy vol unt eer s ( n =

29, age r ange 23- 54 yr ) . Speci mens of adul t t i ssue ( bone mar r ow, n = 1; t onsi l , n = 9 ; l ymph

node, n = 8; spl een, n = 7; smal l ( duodenum, n = 5 ; j ej unum, n = 2 ; i l eum, n = 6) and

l ar ge ( col on, n = 5) i nt est i ne ; l i ver , n = 5 ; l ung, n = 4 ; ski n, n = 10 ; ki dney, n = 1 ; br ai n,

n = 4 ; hear t , n = 1 ; ovar y, n = 1 ; adr enal gl and, n = 1) wer e obt ai ned f r om speci mens

r emoved f or di agnost i c or t her apeut i c pur poses or at t he t i me of aut opsy.

mAbs .

	

mAbs used wer e ant i - Leu- 9 ( CD7 ; 21) , ant i - Leu- 5b ( CD2 ; 22) , ant i - Leu- 1 ( CD5 ;

23) , ant i - Leu- 6 ( CDI ; 24) , ant i - Leu- 3a ( CD4 ; 25) , OKT4 ( CD4 ; 26) , ant i - Leu- 2a ( CD8 ;

25) , OKT8 ( CD8 ; 27) , ant i - Leu- 4 ( CD3 ; 25) , T3b ( CD3 ; 28) , 64 . 1 ( CD3 ; 29) , WT31 ( TCR

a/ / 3 > - y/ b; 30) , ( OF1 ( TCR/ 3 ; 31) , ant i TCR61 ( TCR- 6 ; 20) , ant i - C7MI ( TCRy ; 6) , 9 . 3 ( CD28;

32) , ant i - Leu- 11 ( CD16; 33) , ant i - Leu- 15 ( CD11b ; 34) , ant i - Leu- 7 ( 35) , ant i - Leu- M3 ( CD14 ;

36) , ant i - Leu- 12 ( CD19) , ant i - HLA- DR ( 37) , and ant i - I L- 2- R ( CD25 ; 38) . Ant i - Leu mAbs

wer e pur chased f r om Bect on Di cki nson &Co. , Mount ai n Vi ew, CA; OKT mAbs wer e pur -

chased f r omOr t ho Di agnost i c Syst ems I nc . , West wood, MA. Ant i TCR- 61 and ant i - C' YMI

wer e der i ved i n our l abor at or y . I sot ype- mat ched cont r ol I g t hat do not r eact wi t h human

l eukocyt es wer e used as cont r ol s .

I mmunof l uor escence Anal ysi s of Cel l Suspensi ons .

	

Thymocyt e suspensi ons wer e pr epar ed by

gent l y t easi ng t hymi c t i ssue i nt o si ngl e cel l suspensi ons usi ng t he ent i r e t hymi c l obul e t o en-

sur e t hat cor t i cal and medul l ar y t hymocyt es wer e accur at el y r epr esent ed . For spl enocyt e sus-

pensi ons, spl eens wer e mi nced t o pr epar e a si ngl e cel l suspensi on . Vi abl e mononucl ear cel l s

f r om t hymus, spl een, and per i pher al bl ood wer e i sol at ed usi ng Fi col l / Hypaque . For si ngl e-
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col or anal ysi s t hymocyt es/ PBMC/ spl enocyt es wer e r esuspended i n PBS/ 1 %FCS/ 0 . 02 070

NaN3 at 2 x 10 6 cel l s/ ml cont ai ni ng appr opr i at el y di l ut ed mAbs and i ncubat ed f or 30 mi n
at 4° C. Af t er t wo washes i n PBS/ 1' 7o FCS, ant i body bi ndi ng was vi sual i zed by usi ng FI TC-
l abel ed F( ab' ) 2 goat ant i - mouse I g ( Tago I nc . , Bur l i ngame, CA) . Two- col or st ai ni ng was per -
f or med usi ng FI TC- conj ugat ed mAbs or unconj ugat ed mAbs t oget her wi t h FI TC- conj ugat ed
goat ant i - mouse I g and ei t her phycoer yt hr i n ( PE) ' - or bi ot i n- conj ugat ed mAbs wi t h PE-
conj ugat ed st r ept avi di n ( Bect on Di cki nson & Co. ) as t he second- st ep r eagent ( s) . For t hr ee-
col or i mmunof l uor escence cel l s wer e st ai ned wi t h FI TC- , PE- , and bi ot i n- conj ugat ed mAbs
t oget her wi t h APC- conj ugat ed st r ept avi di n ( Bect on Di cki nson & Co . ) . Label ed cel l s wer e
anal yzed by a f l ow cyt omet er ( Or t ho Di agnost i c Syst ems I nc . ) or FACSt ar f l ow cyt omet er .

I mmunohi st ol ogi c Anal ysi s of Cr yost at Sect i ons .

	

Ti ssues wer e snap f r ozen i n l i qui d ni t r ogen
wi t h quenchi ng i n 2- met hyl but ane or i n cr yost at s and st or ed at - 70° C unt i l use . 4- pmser i al
cr yost at sect i ons wer e mount ed on gl ass sl i des, ai r dr i ed, and st or ed at - 20' C unt i l use.
Af t er 5- mi n acet one f i xat i on t i ssue sect i ons wer e i mmunost ai ned usi ng a t hr ee- st age bi ot i n-
avi di n- per oxi dase pr ocedur e as pr evi ousl y descr i bed ( 39, 40) . Br i ef l y, cr yost at sect i ons wer e
f i r st exposed t o nor mal hor se ser um( 2 . 5 % i n PBS) t o i nhi bi t nonspeci f i c bi ndi ng of hor se
I g, f ol l owed by an over ni ght i ncubat i on wi t h t he appr opr i at el y di l ut ed mAb. The subsequent
st ep t o bl ock endogenous per oxi dase act i vi t y wi t h H202 was f ol l owed by i ncubat i on f i r st wi t h
bi ot i n- conj ugat ed hor se ant i - mouse I g and second wi t h avi di n- bi ot i nyl at ed per oxi dase com-
pl ex ( bot h f r om Vect or Labor at or i es, I nc . , Bur l i ngame, CA) . Sect i ons wer e t hen subj ect ed
t o a 3- ami no- 9- et hyl car bazol e ( Al dr i ch Chemi cal Co. , Mi l waukee, WI ) r eact i on. Af t er nu-
cl ear count er st ai ni ng wi t h hemat oxyl i n, sect i ons wer e mount ed i n gl ycer gel ( Dako ; Accur at e
Chemi cal &Sci ent i f i c Cor p . , West bur y, NY) . I n ki dney and l i ver sect i ons endogenous bi ot i n
act i vi t y was bl ocked as pr evi ousl y descr i bed ( 41) . I n al l t i ssues except gut epi t hel i um and
epi der mi s, per cent ages of ant i TCR- Sl - and ant i - C- yMI - r eact i ve cel l s wi t hi n t he CD3' cel l
popul at i on wer e enumer at ed by count i ng al l CD3' or TCR- 7/ 6' cel l s, r espect i vel y, i n f i ve
hi gh power f i el ds of each sect i on usi ng a cal i br at ed opt i cal gr i d . I n cr yost at sect i ons of gut
a 20- mm st r et ch of epi t hel i um was scr eened f or t he r el at i ve number of CD3' and TCR- y/ b'
cel l s, r espect i vel y . Quant i f i cat i on of i nt r aepi der mal TCRy/ b' l ymphocyt es was per f or med
i n i mmunost ai ned epi der mal sheet pr epar at i ons as pr evi ousl y descr i bed ( 42) .

Resul t s

React i vi t y of mAb Ant i - MR- 61.

	

mAb ant i TCR61 i s di r ect ed agai nst an epi t ope
on t he TCR- S chai n ( 6, 20) . I t bi nds, wi t hout except i on, t o al l CD3 + TCRa/ o -
T cel l cl ones and pol ycl onal cel l l i nes exami ned, i ncl udi ng cel l s bear i ng TCR- y and
- 6 subuni t s encoded by a var i et y of TCRy and TCRb V, J, and C r egi on gene
segment s ( Kr angel , M. S. , A. Lanzavecchi a, T. Her cend, J . Bor st , H. Spi t s, J . E.
de Vr i es, S. H. I p, W. J . Ti an, per sonal communi cat i ons and our unpubl i shed ob-
ser vat i ons) . To f ur t her exami ne t he r eact i vi t y of ant i TCR61, we det er mi ned i t s abi l i t y
t o bi nd t o CD3+ PBL l acki ng TCRa/ g expr essi on based on t hei r st ai ni ng behavi or
wi t h mAb WT31 . As demonst r at ed ear l i er ( 14) , WT31 st r ongl y bi nds t o t he sur f ace
of TCR- a/ o+ cel l s but weakl y st ai ns cul t ur ed TCR- y/ S+ l ymphocyt es . Two- col or
st ai ni ng usi ng WT31 ( al ong t hey- axi s) and ant i TCRbl ( al ong t he x- axi s) r eveal ed
t wo di st i nct popul at i ons ( Fi g . 1 a) . I n addi t i on, not e t hat t he pr of i l e of ant i TCR-
bl ' cel l s shi f t ed sl i ght l y away f r om t he x- axi s ( see ar r ow, Fi g . 1 a) , i ndi cat i ng t hat
al l TCR- ,y/ 6' cel l s al so weakl y r eact wi t h WT31 . Thi s r esul t was conf i r med by
si mi l ar t wo- col or cyt of l uor ogr aphi c anal ysi s of PBMC wi t h ant i - CD3 and WT31,
whi ch r eveal ed t wo di st i nct CD3+ popul at i ons : one t hat i s weakl y r eact i ve wi t h
WT31 ( see ar r ow poi nt i ng t o cel l popul at i on shi f t ed t o t he r i ght of t he x- axi s i n Fi g .

' Abbr evi at i on used i n t hi s papa: PE, phycoer yt hr i n.
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FI GURE 1 .

	

Two- col or cyt of l uor ogr aphi c anal ysi s of TCR- a/ a, TCR- y/ b, and CD3 expr essi on by

PBL . ( A) St ai ni ng wi t h bot h WT31 ( y- axi s, gr een st ai ni ng) and ant i TCR- bl ( x- axi s, r ed st ai ni ng)

al l ows vi sual i zat i on of t wo separ at e popul at i ons : one r eact i ve wi t h WT31 al one ( al ong t hey- axi s)

and a second doubl e st ai ned wi t h bot h WT31 and ant i TCR- b1 . Not e t hat t he ant i TCR- SI ' popu-

l at i on has shi f t ed away f r om t he basel i ne of t he x- axi s ( see ar r ow) , i ndi cat i ng t hat TCR- - y/ 6' cel l s

weakl y r eact wi t h mAb WT31 . ( B) Two- col or anal ysi s usi ng ant i - CD3 ( x- axi s, r ed st ai ni ng) and

WT31 ( y- axi s, gr een st ai ni ng) r eveal s t hat most CD3' PBL unequi vocal l y st ai n wi t h WT31 and

ar e cl ear l y doubl e posi t i ve ( al ong t he di agonal of t he gr i d) . I n cont r ast , a smal l popul at i on of

CD3' PBL ar e onl y ver y weakl y r eact i ve wi t h WT31, si nce t hei r pr of i l e ( al ong t he x- axi s) i s shi f t ed
sl i ght l y away f r om t he x- axi s basel i ne ( see ar r ow) . ( C) Al l of t he CD3' PBL t hat wer e weakl y r eac-

t i ve wi t h WT31 ( B) r eact wi t h ant i TCR- b1 . A combi nat i on of WT31 and ant i TCR- bl t oget her

st ai ns al l CD3' PBL . PBMC wer e f i r st i ncubat ed wi t h WT31 ( A and B) or WT31 and ant i TCR-

bl ( C) f ol l owed by FI TC goat ant i - mouse I g ( y- axi s, gr een st ai ni ng) . Fr ee bi ndi ng si t es of t he

second- st ep r eagent wer e bl ocked wi t h nor mal mouse ser um and cel l s wer e t hen i ncubat ed wi t h

bi ot i nyl at ed ant i TCRbl ( A) or bi ot i nyl at ed 64 . 1 ( ant i - CD3) ( B and C) f ol l owed by PE- st r ept avi di n

( x- axi s, r ed st ai ni ng) . Usi ng f or war d angl e and si de scat t er a gat e was set t o i ncl ude al l l ymphocyt es .

1 b) and anot her mor e st r ongl y st ai ned wi t h WT31 and cl ear l y doubl e posi t i ve f or

WT31 and CD3 ( Fi g . 1 b) . Concomi t ant st ai ni ng of PBMC wi t h ant i - CD3 i n r ed

( x- axi s) and wi t h bot h WT31 and ant i TCR- S1 i n gr een ( y- axi s) r eveal ed one doubl e-

st ai ned popul at i on, i ndi cat i ng t hat WT31 and ant i TCRbl t oget her r eact wi t h al l

det ect abl e CD3+ l ymphocyt es ( Fi g . 1 c) . Thi s t ype of anal ysi s was car r i ed out on

PBL sampl es f r om16 di f f er ent i ndi vi dual s wi t h si mi l ar r esul t s, i ndi cat i ng t hat WT31

and ant i TCR- bl t oget her r eact ed wi t h al l CD3 + cel l s i n per i pher al bl ood . Taken

t oget her , t he anal ysi s of i ndi vi dual T cel l l i nes and cl ones known t o use di f f er ent

TCR- b gene segment s and t he mAb r eact i vi t y wi t h al l WT31 - or WT31dul l cel l s i n

per i pher al bl ood ar gue st r ongl y t hat t he ant i TCR- bl mAb r eact s wi t h a f r amewor k

det er mi nant pr esent on al l TCR- y/ b- bear i ng l ymphocyt es .

The Number and Phenot ype of TCR- y/ 6' Lymphocyt es i n Per i pher al Bl ood and Spl een .

The pr opor t i on of ant i TCRbl ' cel l s r anged bet ween >0 . 5 and 16 . 3% ( mean, 4. 9%)

of CD3' PBL i n 26 of 29 donor s st udi ed ( Fi g. 2) . Ser i al measur ement s per f or med

on some i ndi vi dual s r eveal ed t hat t he per cent ages of ant i TCRb1' PBL r emai ned

near l y const ant f or each i ndi vi dual over a per i od of at l east 6 mo. I n 3 of 29 sampl es,

ant i TCR- b1 r eact i vi t y was bel ow t he l i mi t of det ect i on by cyt of l uor ogr aphy ( i . e. ,

t hey cont ai ned 50 . 5 %r eact i ve cel l s) . However , i n at l east some of t hese i ndi vi dual s,

TCR- y/ b' cel l s wer e successf ul l y cl oned f r omper i pher al bl ood, suggest i ng t hat even

when undet ect abl e by cyt of l uor ogr aphi c st ai ni ng, TCRy/ b- bear i ng cel l s appear ed

t o be pr esent i n al l i ndi vi dual s .

Ant i TCRb1' PBL have been f ur t her exami ned by t wo- and t hr ee- col or cyt of l uor o-

gr aphi c anal ysi s f or t he expr essi on of ot her cel l sur f ace mol ecul es r el evant t o T cel l

f unct i on and di f f er ent i at i on ( Tabl e I ) . For t echni cal r easons t hi s anal ysi s was per -

f or med on PBMCsampl es obt ai ned f r om 12 di f f er ent subj ect s cont ai ni ng >2 ol o TCR
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FI GURE 2.

	

Number s of TCRy/ S' l ymphocyt es

i n per i pher al bl ood . The number of CD3' PBL

expr essi ng TCR- y/ 6 was det er mi ned by st ai ni ng

wi t h a speci f i c mAb ( ant i TCR- S1) and f l ow

cyt omet r y. Per cent ant i TCR- 61' PBL T cel l s

wer e cal cul at ed by 100 x ( number s ant i TCR-

bl ' cel l s/ number s ant i - CD3' cel l s) . Resul t s wer e

r ounded t o near est whol e per cent i l e. 29 nor mal

subj ect s ( 23- 54 yr of age) wer e exami ned. Each

cl osed ci r cl e r epr esent s one i ndi vi dual .

PERCENT ANR- TCRSI + PBL TCELLS

y/ S' cel l s among t hei r CD3 + PBL. I n f i ve of f i ve sampl es al l ant i TCR- S1 + PBL wer e

CD7' , CD5' , and CD2' , al t hough CD5 expr essi on by t hese cel l s was about f i vef ol d

l ess t han on TCRc>: / ( 3' l ymphocyt es . CD1 was consi st ent l y absent f r om TCR- - y/ S'

PBL. Al t hough not emphasi zed pr evi ousl y, i n t hr ee of seven i ndi vi dual s exami ned,

- 1- 4% of t he ant i TCR- S1' cel l s expr essed CD4 ( Fi g. 3, a and 6) . I n cont r ast , i n

seven of seven i ndi vi dual s, a si zabl e por t i on ( - 10- 70%) of ant i TCR- S1' l ympho-

TABLE I

Phenot ype of Ant i - TCR- S1' Cel l s i n Per i pher al Bl ood of Nor mal Donor s

Per cent posi t i ve i ndi cat es t he per cent of ant i - TCR- 61' cel l s t hat expr ess t he

CDant i gen not ed . Number s i n par ent heses r ef er t o number s of sampl es con-

t ai ni ng ant i - TCR- dl ' cel l s of t he CD phenot ype not ed vs . t he t ot al number

of i ndi vi dual s anal yzed .

' Due t o t he l ow amount s of Leu- 7 ant i gen expr essed, accur at e quant i f i cat i on

was not possi bl e .

h

v ,

p . . .

mzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

" " " " " " " " " " " "

= .0' 5 I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

CD ant i gen Per cent posi t i ve

T cel l - r el at ed ant i gens

CD7 - 100% ( 5 : 5)

CD2 - 100° / 0 ( 5 : 5)

CD5 - 100% ( 5 : 5)

CD1 Not det ect abl e ( 5 : 5)

CD4 - 1- 4% ( 3 : 7)

Not det ect abl e ( 4 : 7)

CD8 - 10- 70% ( 7 : 7)

NK cel l - r el at ed ant i gens

CD16 - 10% ( 1 : 5)

Not det ect abl e ( 4 : 5)

CD11b - 50% ( 5 : 5)

Leu 7 ( 3 : 5)

Non- T cel l - r el at ed ant i gens

CD14 Not det ect abl e ( 5 : 5)

CD19 Not det ect abl e ( 5 : 5)

T cel l act i vat i on- r el at ed ant i gens

CD25 Not det ect abl e ( 5 : 5)

Cl ass 11 Not det ect abl e ( 5 : 5)

CD28 - 50% ( 5 : 5)
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Two- col or cyt of l uor ogr aphi c anal ysi s of CD4 and CD8 expr essi on by TCR. y/ S' PBL.
Cont our maps ( A and C) show t wo- channel f l uor escence of PBMC gat ed by f or war d and si de
l i ght scat t er f or l ymphocyt es. Asecond gat e was set t o i ncl ude al l ant i TCRSl ' cel l s and 1, 000
cel l s f al l i ng wi t hi n t hi s gat e wer e anal yzed f or CD4 and CD8 expr essi on r espect i vel y ( B and D) .
( A and B) A smal l but di st i nct number of ant i TCR- S1* cel l s al so r eact s wi t h ant i - CD4 mAb
( see dot s i n quadr ant 5, A; as wel l as ar r ow poi nt i ng t o smal l popul at i on of gat ed ant i TCR61'
cel l s r eact i ve wi t h ant i - CD4, B) . The maj or i t y of PBL r eact i ve wi t h ant i - CD4 mAb, however ,
ar e unr eact i ve wi t h ant i TCRSl and pr esumabl y expr ess TCRa/ / 3 ( quadr ant 4, A) . ( Cand D)

A si zeabl e number of ant i TCRS1' cel l s al so r eact s wi t h ant i - CD8 ( see dot s i n quadr ant 5, C;
as wel l as t he pr of i l e l ocat ed t o t he r i ght of ver t i cal mar ker l i ne r epr esent i ng gat ed ant i TCRS1
cel l s t hat al so r eact wi t h ant i - CD8, D) . The maj or i t y of CD8' PBL ar e unr eact i ve wi t h ant i -
TCR61 and pr esumabl y expr ess TCR- a/ / 3 ( quadr ant 4, C) . CD8 expr essi on by ant i TCR- S1`
cel l s i s sl i ght l y weaker t han t hat obser ved on ant i - CD8' ant i TCR- S1 - PBL. PBMC wer e f i r st
i ncubat ed wi t h FI TC- OKT4 t oget her wi t h FI TC- ant i - Leu- 3a ( A and B) or FI TC- OKT8 ( C and
D) and second wi t h bi ot i nyl at ed ant i TCR- Sl f ol l owed by PE- st r ept avi di n .

cyt es expr essed CD8, however , at l ower l evel s t han on TCRa/ / 3+ cel l s ( Fi g . 3, c and

d) . I n one of f i ve subj ect s, N10% of ant i TCRS1' cel l s coexpr essed l ow l evel s of

CD16 ( Fc- R) , and i n f i ve of f i ve subj ect s, CD11b ( CR3) was pr esent i n l owamount s

on N50%of ant i TCRS1' cel l s . However , pr eci se cl uant i t at i on was di f f i cul t due t o

t he l ow amount s of CD16 and CD11b ant i gen expr essi on. The same was t r ue f or

t he expr essi on of t he Leu- 7 ant i gen by some ant i TCR6I - r eact i ve l ymphocyt es i n

t hr ee of f i ve i ndi vi dual s . Ant i - Leu- M3 ( CD14, monocyt e/ macr ophage ant i gen) and

ant i - Leu- 12 ( CD19, B cel l ant i gen) di d not st ai n any per i pher al TCR7/ S' cel l s . Fur -

t her mor e, t hese cel l s di d not expr ess t he p55 subuni t of t he human I L- 2- R or HLA- DR

whi l e t he T cel l ant i gen CD28, whi ch i s expr essed by vi r t ual l y al l TCRa/ a' cel l s
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and i s i nvol ved i n T cel l act i vat i on, was expr essed on - 50% of ant i TCR- S1 + cel l s

i n f i ve of f i ve i ndi vi dual s st udi ed .

TCRy/ b' spl enocyt es compr i sed bet ween >0 . 5 and 15% of CD3' cel l s i n t hi s

or gan and t hei r phenot ype was si mi l ar t o TCR- y/ b' PBL.

The Number and Phenot ype of 7CR- y/ b' Lymphocyt es i n Thymus .

	

I mmunohi st ol ogi c

st udi es on t he ont ogeny of T cel l ant i gen expr essi on i n human t hymus suggest ed

t hat CD3 expr essi on occur s as ear l y as 10 wk of gest at i on ( 43) . However , at t hat

gest at i onal age, t he f et al t hymus consi st s of t wo 1 x 3- mml obes such t hat an anal -

ysi s of cel l suspensi ons i s not possi bl e . The ear l i est f et al t hymi c t i ssue t hat coul d

be subj ect ed t o cyt of l uor ogr aphi c anal ysi s came f r om a f et us of 14 wk of gest at i on.

Resul t s f r om t hi s and sever al ot her f et al t hymocyt e suspensi ons as wel l as a t ot al

of 21 newbor n and young chi l dr en' s t hymi r eveal ed t hat ant i TCR- 61' cel l s const i -

t ut e >0 . 5- 16% ( mean, 3 . 4%) of CD3' t hymocyt es i n 21 of 29 sampl es . I n 8 of 29

sampl es we f ai l ed t o det ect ant i TCRbl ' cel l s i n cyt of l uor ogr aphi c anal ysi s ( i . e . ,

50 . 5%posi t i ve cel l s) . However , i n each of t hese t hymi , smal l number s of TCR- y/ b-

bear i ng cel l s coul d be unequi vocal l y det ect ed by i mmunohi st ol ogi c means usi ng ant i -

TCR- bl . The number s of ant i TCRbl ' cel l s di d not cor r el at e wi t h ei t her t he pr e-

or post nat al age of a gi ven f et us/ chi l d f r omt he r ange of ages st udi ed . Mor e ext ensi ve

st udi es on f et al t i ssue, however , ar e necessar y t o det er mi ne whet her , as shown f or

t he mur i ne t hymus ( 44) , human TCR- y/ b Tcel l s ar e mor e abundant ear l y i n t hymi c

ont ogeny . I n cont r ast t o t he homogeneousl y st r ong ant i TCRb1 st ai ni ng pat t er n of

per i pher al TCRy/ b' l ymphocyt es, i n 16 t hymus sampl es t wo separ at e ant i TCR-

bl ' cel l popul at i ons wer e di st i ngui shed consi st i ng of dul l and br i ght l y st ai ned

subset s . As i n per i pher al bl ood, ant i TCR- b1 and WT31 t oget her r eact ed wi t h vi r t u-

al l y al l CD3' t hymocyt es .

I n gener al , ant i TCR- bl ' t hymocyt es wer e si mi l ar i n phenot ype t o t hei r ci r -

cul at i ng per i pher al count er par t s as det er mi ned by t wo- and t hr ee- col or cyt of l uor o-

gr aphi c anal ysi s of a t ot al of seven sampl es cont ai ni ng >2%TCR- y/ b' t hymocyt es .

Ant i TCR- bl ' t hymocyt es expr essed CD7, CD2, and CD5 i n amount s compar abl e

wi t h TCR- a/ / 3' t hymocyt es . Occasi onal l y ( t wo of seven sampl es) a subpopul at i on

of ant i TCR- 61' cel l s ( N10- 20%) was weakl y CD8' , al t hough i n most cases, TCR-

y/ b' t hymocyt es wer e CD4- 8 - . I n cont r ast t o ant i TCRb1' PBL, however , a si zeabl e

por t i on ( N50%) of each ant i TCRbl ' t hymocyt e popul at i on anal yzed expr essed l ow

l evel s of CD1, whi l e CD16, CD11b, Leu- 7, and CD28 coul d not be det ect ed . TCR-

y/ b' t hymocyt es, f ur t her mor e, l acked I L- 2- R p55 subuni t and HLA- DR expr es-

si on and wer e negat i ve f or CD14 and CD19 .

I mmunohi st ol ogi c Anal ysi s of TCR- y/ 8` Lymphocyt es .

	

I mmunohi st ol ogi c scr eeni ng

of var i ous l ymphoi d and nonl ymphoi d or gans was per f or med i n or der t o i dent i f y

t he or gans popul at ed by TCR- y/ b' cel l s and t o char act er i ze t hei r speci f i c l ocat i on

wi t hi n each t i ssue . To f ur t her assur e t hat ant i TCR- bl st ai ni ng i n t i ssues accur at el y

r ef l ect ed t he number and l ocat i on of TCRy/ b' l ymphocyt es, we used an addi t i onal

mAb agai nst t he TCR- y/ b compl ex, ant i - CyMl . Thi s mAb i s di r ect ed agai nst a

sequence encoded by t he TCR- y CI exon t hat i s shar ed i n Cyl and Cy2 gene seg-

ment s ( 6) . I mmunopr eci pi t at i on anal ysi s showed t hat t he mAb r eact s wi t h a con-

st ant r egi on det er mi nant on bot h Cyl - and Cy2- encoded TCRy chai ns, pr edi ct i ng

t hat ant i - C- yMl has f r amewor k r eact i vi t y ( 6) . I t r eact s wi t h t he TCR- y pr ot ei n of
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cel l s i n t i ssue sect i ons and i s t hus usef ul f or i mmunohi st ol ogi c anal ysi s . I m-

munol abel i ng wi t h bot h mAbs, ant i TCR- S1 and ant i - C- yMl , gave quant i t at i vel y and
qual i t at i vel y si mi l ar st ai ni ng r esul t s i n al l t i ssues exami ned .

Ti ssue sampl es f r om al l f et al t hymi anal yzed by f l ow cyt omet r y, one addi t i onal

speci men f r oma 10- wk- ol d f et us, t hr ee neonat al , and 12 young chi l dr en' s t hymi wer e
anal yzed . Cel l s r eact i ve wi t h bot h ant i TCR- 61 and ant i - CyM1 wer e pr esent i n each
sampl e ( Fi g . 4) . Number s of i mmunohi st ol ogi cal l y vi sual i zed TCRy/ b' t hymocyt es
cl osel y par al l el ed t hose obt ai ned by cel l sur f ace st ai ni ng except t hat a f ew posi t i ve

cel l s wer e f ound t o be pr esent i n al l t hose t hymi t hat gave negat i ve r esul t s by cyt of l uor o-

gr aphi c anal ysi s on t hymocyt e suspensi ons . At 10 wk of gest at i on, whi l e most of

t he t hymocyt es st ai ned CD3' , onl y a smal l popul at i on ( t i 5%) of f et al t hymocyt es

r eact ed wi t h bot h of t he TCR- y/ b- speci f i c mAb. Lar ger t i ssue sampl i ng, however ,

i s necessar y t o st udy whet her TCR- 7/ 6' cel l s ar e t he f i r st TCR- expr essi ng cel l s i n

ont ogeny compar abl e wi t h t he mur i ne syst em ( 45) . I n al l t i ssue speci mens st udi ed,

most TCR- - y/ 6' t hymocyt es wer e pr esent wi t hi n t he medul l a and t he cor t i co-

medul l ar y j unct i on whi l e f ewer TCR- - y/ 6' cel l s wer e di st r i but ed t hr oughout t he

cor t ex ( Fi g . 4 b) .

I n post nat al t onsi l s ( Fi g . 5) and l ymph nodes TCR- - y/ 6' cel l s wer e pr i mar i l y l ocal -

i zed wi t hi n i nt er f ol l i cul ar and par acor t i cal ar eas wi t h occasi onal posi t i ve cel l s wi t hi n

mant l e zones and ger mi nal cent er s of secondar y f ol l i cl es . Thi s di st r i but i on cor r e-

sponds t o t he l ocat i on of TCR- a/ / 3' l ymphocyt es i n t hese same t i ssues, assessed by

st ai ni ng wi t h mAb / 3F1 di r ect ed agai nst t he TCR- / 3 chai n ( 31, and dat a not shown) .

I n bot h f et al ( 14- 21 wk) and adul t spl een, TCR- - y/ 6' cel l s wer e f ound i n t he per i ar -

t er i ol ar l ymphocyt e sheat h . Rar e posi t i ve cel l s wer e l ocal i zed wi t hi n mar gi nal zones

and t he r ed pul p . At t hese l at t er si t es i n some sampl es t he pr opor t i on of TCRy/ b'

t o TCRa/ / 3' cel l s was hi gher t han i n T zones . Number s of TCR- - y/ 6' l ymphocyt es

det ect ed i n t onsi l , l ymph node, and spl een wer e compar abl e wi t h t hose obser ved

i n t hymus and per i pher al bl ood, account i ng f or bet ween N1 and 15% of CD3' cel l s .

As wi t hi n al l ot her l ymphoi d t i ssues, i n f et al ( 14- 21 wk) and adul t smal l and l ar ge

i nt est i ne number s of TCRy/ b' l ymphocyt es var i ed consi der abl y bet ween i ndi vi dual

sampl es r angi ng f r omt i t - 15% of t ot al CD3' gut l ymphocyt es ( Fi g. 6) . I n gener al ,

TCRy/ b' cel l s wer e f ound at si mi l ar f r equenci es i n bot h compar t ment s of gut -

associ at ed l ymphoi d t i ssue, i . e . , wi t hi n epi t hel i um cl ose t o t he basal membr ane and

wi t hi n t he l ami na pr opr i a . The di st r i but i on and number s of TCR- y/ b' l ympho-

cyt es i n Peyer ' s pat ches wer e si mi l ar t o t hose f ound i n l ymph nodes and t onsi l s . I n

some sect i ons ant i TCR- b1, and l ess f r equent l y ant i - CyMI , weakl y st ai ned t he cyt o-

pl asmi c cont ent of l ar ge CD3 - epi t hel i al cel l s . Thi s r eact i vi t y, however , was i nt er -

pr et ed as r ef l ect i ng nonspeci f i c bi ndi ng of t hese mAbs t o cr ossr eact i ve det er mi nant s

pr esent i n epi t hel i al cel l s .

I n cr yost at sect i ons of nor mal adul t ski n f r omvar i ous body ar eas, we f ound TCR-

y/ b' cel l s bot h i nt r aepi der mal l y i r r egul ar l y scat t er ed wi t hi n t he basal ker at i nocyt e

l ayer as wel l as i n t he der mi s ( Fi g. 7) . These cel l s wer e r ar e, but wer e det ect abl e

i n each ski n bi opsy anal yzed . I n cl i ni cal l y nor mal ski n, T l ymphocyt es, mai nl y of

t he TCRy/ ( 3 t ype, const i t ut e di scr et e per i vascul ar i nf i l t r at es wi t hi n t he der mi s and

occur i n r ar e i r r egul ar cl ust er s, i nt er sper sed bet ween t he most basal ker at i nocyt e

l ayer s, pr edomi nant l y al ong t he r et e r i dges ( 46, Fost er , C. A. , H. Yokozeki , F. Koni ng,

et al . , manuscr i pt i n pr epar at i on and our unpubl i shed obser vat i on) ( Fi g . 7 a) . Thei r
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I mmunohi st ol ogi c vi sual i zat i on of TCR- - y/ b' t hymocyt es . Ser i al cr yost at sect i ons of
nor mal post nat al t hymus wer e st ai ned by a bi ot i n- avi di n- per oxi dase pr ocedur e usi ng ant i - Leu- 4
( a) and ant i TCR- bl ( b) as f i r st - st ep mAb. ( a) The maj or i t y of bot h cor t i cal ( C) and medul l ar y
( M) t hymocyt es st ai n wi t h ant i - Leu- 4. ( b) Ant i TCR- bl - r eact i ve cel l s ar e scat t er ed t hr oughout
t he t i ssue . These cel l s ar e mor e f r equent wi t hi n t he medul l a ( M) and cor t i co- medul l ar y j unct i on
( CMJ) t han wi t hi n t he cor t ex ( C) . I n t he phot omi cr ogr aphs, t he ar r owpoi nt s t o capsul e of l obe
and H i dent i f i es a Hassal l ' s body wi t hi n t he medul l a.
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FI GURE 5 .

	

I mmunohi st ol ogi c vi sual i zat i on of TCR,y/ S' l ymphocyt es i n t onsi l . Ser i al cr yost at

sect i ons of t onsi l wer e st ai ned by a bi ot i n- avi di n- per oxi dase pr ocedur e usi ng ant i - Leu- 4 ( a) and

ant i TCRS1 ( 6) as f i r st - st ep mAb. ( a) Numer ous ant i - Leu- 4' cel l s const i t ut e t he i nt er f ol l i cul ar

( I F) Tcel l ar ea, whi l e a smal l er but subst ant i al number of ant i - Leu- 4' cel l s i s al so pr esent wi t hi n

ger mi nal cent er s ( GC) and mant l e zones ( MZ) of secondar y f ol l i cl es ( B cel l ar ea) . ( 6) Ant i TCR-

Sl ' cel l s ar e l ocal i zed mai nl y i n t he i nt er f ol l i cul ar ar ea ( I F) , whi l e a f ew TCR- y/ S' cel l s ar e

pr esent wi t hi n mant el zone ( MZ) and ger mi nal cent er ( GC) of a secondar y f ol l i cl e .
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FI GURE 7 .

	

I mmunohi st ol ogi c vi sual i zat i on of TCRy/ b+ l ymphocyt es i n ski n. Cr yost at sect i ons
of nor mal ski n wer e st ai ned by a bi ot i n- avi di n- per oxi dase pr ocedur e usi ng ant i - Leu- 4 ( a) and
ant i TCRbl ( b and c) as f i r st - st ep mAb. ( a) I nt r aepi der mal ant i - Leu- 4' cel l s ( ar r ows) ar e i nt er -
sper sed bet ween basal ker at i nocyt es i n t he epi der mi s ( E) , some ant i - Leu- 4' cel l s ar e al so scat -
t er ed t hr oughout t he upper der mi s ( D) . ( b) One si ngl e i nt r aepi der mal ant i TCR- bl * cel l ( ar r ow)
i s l ocat ed wi t hi n t he most basal ker at i nocyt e l ayer of t he epi der mi s ( E) . I n anot her sect i on ant i -
TCR- bl ' cel l s ar e not ed wi t hi n t he basal epi der mi s ( E) ( ar r ows) and t he der mi s ( D) . ( a- c) I n
nor mal ski n T l ymphocyt es ar e not evenl y di st r i but ed t hr oughout Eand D, r at her t hey f or m
cl ust er s at bot h t hese si t es . Ther ef or e, i n or der t o i mmunohi st ol ogi cal l y demonst r at e t he pr es-
ence of T cel l s wi t hi n ski n, numer ous ser i al sect i ons of each ski n speci men wer e scr eened t o ob-
t ai n t he exampl es shown . The maj or i t y of ski n sect i ons cont ai ned no l ymphocyt es .
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i r r egul ar i nt r aepi der mal di st r i but i on pat t er n can be exami ned r el i abl y onl y i n whol e

epi der mal mount s . Ther ef or e, we anal yzed epi der mal sheet s, whi ch showed t hat

TCR- y/ S+ cel l s compr i se bet ween t i 1 and 15% of CD3' l ymphocyt es wi t hi n t he

basal epi der mi s . Thus, t he r el at i ve pr opor t i on of i nt r aepi der mal CD3+ l ymphocyt es

t hat wer e TCRy/ S' was compar abl e wi t h t he ot her l ymphoi d t i ssues . The same was

t r ue f or per i vascul ar TCR- - y/ 6' cel l s .

TCR- - y/ 6' l ymphocyt es i n al l t i ssues har bor i ng t hese cel l s di d not occur i n l ar ge

cl ust er s and wer e obser ved onl y r ar el y i n smal l gr oups of t wo t o f i ve cel l s . I nst ead,

TCR- - y/ 6' l ymphocyt es appear ed t o be di sper sed as si ngl e cel l s i n t he r espect i ve

t i ssue. I n t he f ew sampl es of f et al ( 14- 21 wk) and adul t l ung anal yzed, we wer e un-

abl e t o det ect TCRy/ S+ cel l s . Mor e ext ensi ve st udi es ar e t her ef or e needed t o

r el i abl y det er mi ne t he pr esence or absence of TCRy/ S' l ymphocyt es i n br onchus-

associ at ed l ymphoi d t i ssue . None of t he nonl ymphoi d f et al or adul t t i ssues exam-

i ned showed st ai ni ng wi t h ei t her ant i TCR61 or ant i - CyMl . We occasi onal l y ob-

ser ved one or t wo TCR- - y/ 6' l ymphocyt es i n ver y cl ose pr oxi mi t y of or even wi t hi n

bl ood vessel s i n sever al or gans, r ef l ect i ng t he abi l i t y of t hese cel l s t o ci r cul at e .

Di scussi on

Usi ng t wo speci f i c mAbs, ant i TCRS1 and ant i - CyMl we car r i ed out a di r ect anal -

ysi s of TCR- - y/ 6' cel l s i n man. Ant i TCRS1 st ai ned al l WT31 - or WT31d° ° l ym-
phocyt es, i ndi cat i ng t hat al l CD3 + TCRa/ f - cel l s i n adul t per i pher al bl ood and
i n f et al as wel l as post nat al t hymus expr ess a TCRS chai n . Thi s st ai ni ng of al l

WT31 - or WT31d° " CD3' cel l s t aken t oget her wi t h ot her dat a, suggest s t hat ant i -

TCR- 61 and ant i - CyMl r ecogni ze TCR- y/ S det er mi nant s shar ed by al l y/ STcel l s .

Based on ant i TCRS1 r eact i vi t y i n per i pher al bl ood, t hymus, and l ymphoi d t i ssue,

we concl ude t hat y/ S T cel l s r ange bet ween >0 . 5 and 16% ( mean, - 4%) of CD3 +

cel l s i n a panel of i ndi vi dual s . Gi ven t he var i at i on of TCRy/ S+ T l ymphocyt e

count s i n i ndi vi dual s, sever al l ymphoi d t i ssues ( t hymus, spl een, i nt est i ne, and l i ver )

wer e avai l abl e f r om t he same f et uses i n ei ght of ni ne cases and si mul t aneous quan-

t i t at i ve anal ysi s of TCR- 7/ 6' cel l s i ndi cat ed t hat t he r el at i ve per cent age of TCR-

y/ S' cel l s popul at i ng t hese or gans was consi st ent f or a gi ven f et us . The pr esence

of 10- 1617o of t he T cel l s as TCR- , y/ 6' cel l s was occasi onal l y f ound f or a par t i cul ar

donor . Whet her hi gh TCR- - y/ 6' l ymphocyt e pr opor t i ons i n some i ndi vi dual s wi t h

an ot her wi se nor mal di st r i but i on of haemopoi et i c cel l popul at i ons r ef l ect i ndi vi dual

var i at i ons wi t hi n a quant i t at i vel y nor mal r est i ng r ange, or r at her , i ndi cat e a st at e

of act i vat i on of t hi s cel l pool , r emai ns t o be det er mi ned .

TCR- y/ S- bear i ng l ymphocyt es have been gener al l y r ef er r ed t o as doubl e nega-

t i ves . Al t hough a si zeabl e por t i on of y/ S T cel l s do l ack CD4 and CD8 expr essi on,
near l y hal f expr ess CD8 ( however at l ower l evel s t han TCRa/ 0+ l ymphocyt es) and

a ver y smal l por t i on expr ess CD4. Ot her mar ker s of di f f er ent i at i on and act i vat i on

t hat ar e f ound on a/ / 3 Tcel l s al so occur on TCRy/ &- bear i ng cel l s al t hough not al ways

at si mi l ar f r equenci es ( Tabl e I ) . Thus, t he y/ S Tcel l popul at i on appear s t o be pheno-

t ypi cal l y di ver se and may t her ef or e i t sel f be composed of sever al subset s .

Ant i TCR- S1 and ant i - CyM1 mAbs al so made i t possi bl e t o anal yze t he t i ssue

di st r i but i on and mi cr oanat omi cal l ocat i on of t hese cel l s . TCRy/ S+ cel l s r egul ar l y

popul at e al l l ymphoi d t i ssues and wer e usual l y pr esent as N1- 15% of t he t ot al CD3'

cel l s . I n or gani zed per i pher al l ymphoi d t i ssues ( t onsi l s, l ymph nodes, Peyer ' s pat ches,
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and spl een) , TCR- - y/ 6' cel l s wer e scat t er ed t hr oughout t he cl assi cal T cel l ar eas and

t hus, i n gener al , par al l el ed t he mi cr oanat omi cal l ocat i on of TCR- a/ 0' l ymphocyt es,

however , at l ower densi t i es . Some TCR- - y/ 6' cel l s wer e pr esent i n B cel l ar eas of
l ymph f ol l i cl es as wel l as wi t hi n mar gi nal zones and r ed pul p i n spl een . At t hese

t wo l at t er si t es, i n some speci mens t he pr opor t i on of TCRy/ S' t o TCR- a/ o' cel l s

appear ed hi gher t han wi t hi n T zones i n gener al . Thi s pat t er n r ai ses t he possi bi l i t y
of a si t e- speci f i c r ol e f or TCR- 7/ 6 i n such pr edomi nant l y B cel l ar eas and i n t he
r ed pul p of t he spl een .

The vast maj or i t y of mur i ne i nt r aepi t hel i al gut l ymphocyt es appear t o bear TCR-

y/ S ( 47) . Wi t hi n t he avi an i nt est i ne, TCR- - y/ 6' l ymphocyt es pr edomi nant l y l ocal i ze

t o t he gut epi t hel i um ( 48) . Thi s abundant pr esence of TCRy/ S' cel l s i n sur f ace
epi t hel i a has f ost er ed specul at i ons t hat t hese cel l s may r ecogni ze a speci f i c set of

ant i gens pr eval ent l y ent er i ng t he or gani sm vi a t he gut or mi ght have speci f i c ef f ect or
f unct i ons cl osel y r el at ed t o t hi s par t i cul ar mi cr oenvi r onment ( 49) . I n man, i n addi -

t i on t o Peyer ' s pat ches, t he gut - associ at ed l ymphoi d t i ssue consi st s of CD3' l ym-

phocyt es l ocat ed wi t hi n t he epi t hel i um and t he subepi t hel i al connect i ve t i ssue ( 39) .

I n human gut we f ound TCR- 7/ 6' l ymphocyt es at bot h t hese l ocat i ons account i ng
f or - 1- 15 0/ c of t he t ot al CD3* cel l popul at i on . Thus, unl i ke t he r esul t s i n mouse,
i n none of t he human sampl es anal yzed i n t hi s st udy wer e TCRy/ S' gut - associ at ed

l ymphocyt es f ound t o compr i se mor e t han t i 157o of t ot al CD3' l ymphocyt es . Fur -

t her mor e, t hese cel l s di d not pr ef er ent i al l y popul at e t he gut epi t hel i um, but t hey

wer e pr esent i n bot h t he epi t hel i um and wi t hi n t he l ami na pr opr i a . Thus, whi l e

TCR- - y/ 6' cel l s ar e pr esent as par t of t he human gut - associ at ed l ymphoi d syst em,

t hese r esul t s di f f er bot h quant i t at i vel y and qual i t at i vel y f r omt hat r epor t ed f or mi ce

and chi cken ( 47, 48) . I t r emai ns t o be det er mi ned whet her t he bi ol ogi cal r ol e of

mur i ne and avi an TCRy/ S' i nt r aepi t hel i al gut l ymphocyt es i n man i s pr ovi ded by

a speci f i c subset of TCR- a/ 0' cel l s or r at her i s adequat el y f ul f i l l ed by t he mor e

l i mi t ed number of TCR- - y/ 6' gut l ymphocyt es f ound i n man.

Mur i ne CD3' epi der mal l ymphocyt es ar e hi ghl y dendr i t i c, l ocat ed at a supr a-

basal posi t i on, and most , i f not al l of t hem, expr ess TCR- y/ S ( 50) . I n man, nor mal

ski n i s r egul ar l y popul at ed by smal l number s of l ymphocyt es ( 46, Fost er , C. A. , H.

Yokozeki , F. Koni ng, et al . , manuscr i pt i n pr epar at i on and our unpubl i shed obser -
vat i on) . Wi t hi n t he epi der mi s t hese cel l s ar e scat t er ed t hr oughout t he most basal

ker at i nocyt e l ayer s, i n t he der mi s t hey mai nl y home t o per i vascul ar ar eas . Thi s st udy
shows t hat - 1- 150/ c of bot h t hese i nt r aepi der mal and der mal CD3' l ymphocyt es

expr essed TCR- y/ S. Based on i mmunohi st ol ogi c st udi es of epi der mal sheet pr epar a-

t i ons, pr el i mi nar y evi dence exi st s t hat i n t he human epi der mi s, i n addi t i on t o i n-

t r aepi der mal basal l y l ocat ed TCR- - y/ 6' l ymphocyt es, dendr i t i c supr abasal CD1' ,

HLA- DR' , Fc- R' , CD4' epi der mal cel l s ( pr esumabl y Langer hans cel l s) di spl ay

weak ant i - CD3/ TCRy/ S r eact i vi t y ( V. Gr oh, unpubl i shed obser vat i on) . I t r emai ns

t o be det er mi ned whet her t hese st ai ni ng r esul t s i ndeed r ef l ect CD3/ TCRy/ S ex-

pr essi on by t hese cel l s, whi ch accor di ng t o pr esent knowl edge, ar e t hought t o bel ong

t o t he monocyt e/ macr ophage l i neage ( 51) . However , bot h t hei r mi cr oanat omy wi t hi n

t he ski n as wel l as t hei r phenot ype and f unct i on woul d st i l l di f f er f r om t hei r put at i ve

mur i ne count er par t . Thus, at pr esent , compar ed wi t h t he si t uat i on i n mi ce, i t i s

l ess cl ear t hat a pr eval ent t r opi sm of TCRy/ 8' cel l s f or human epi t hel i a occur s .

Taken t oget her , i t appear s t hat human TCRy/ S' cel l s ar e pr esent i n si mi l ar
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pr opor t i ons t hr oughout vi r t ual l y al l l ymphoi d or gans, and i n gener al , t end t o be

l ocat ed wi t hi n each or gan wher ever TCRa/ 0' l ymphocyt es ar e f ound .

Rat her t han exi st i ng onl y as a pr ecur sor popul at i on of TCR- a/ / 3+ l ymphocyt es,

t he r esul t s pr esent ed i n t hi s st udy and dat a emer gi ng r egar di ng t he ef f ect or capabi l i -

t i es of t hese cel l s ( 52) suggest t hat TCR- - y/ 6' cel l s const i t ut e a di st i nct mat ur e sub-

popul at i on of T cel l s di st r i but ed al ong wi t h TCR- a/ a+ cel l s t hr oughout t he human

l ymphoi d syst em. Whi l e t he possi bi l i t y of a speci al r ol e f or TCR- - y/ b + cel l s i n epi -

t hel i al or gans i n man must be consi der ed, i t seems l i kel y t hat t hese cel l s ut i l i ze t hei r

di st i nct TCR and possi bl y di st i nct ant i gen- pr esent i ng mol ecul es t o br oaden t he T

cel l r eper t oi r e. As t he cur r ent st udy shows t hey may do t hi s as a phenot ypi cal l y di -

ver se popul at i on of T cel l s abl e t o par t i ci pat e i n i mmune r esponses at vi r t ual l y al l

i mmunol ogi cal l y r el evant si t es wi t hi n t he human or gani sm.

Summar y

A di r ect quant i t at i ve and phenot ypi c cyt of l uor ogr aphi c anal ysi s of TCR- y/ b+

l ymphocyt es as wel l as an i mmunohi st ol ogi c st udy of t hei r t i ssue di st r i but i on and

mi cr oanat omy was made possi bl e by t he avai l abi l i t y of t wo mAbs ( ant i TCR- bl and

ant i - CyMl ) speci f i c f or f r amewor k det er mi nant s on human TCRy and b chai ns,

r espect i vel y . TCRy/ b+ l ymphocyt es, r angi ng bet ween >0 . 5 and 16 °/ % of CD3 + cel l s,
wer e f ound i n f et al and post nat al t hymus, f et al and adul t per i pher al l ymphoi d or gans,

and adul t per i pher al bl ood . Whi l e TCR- , y/ 6' l ymphocyt es compr i sed a smal l sub-
popul at i on of T cel l s ( mean, t i 4%) occasi onal l y >10- 16%of CD3 + cel l s expr essed

TCRy/ b. Vi r t ual l y al l TCR- ,y/ 6' t hymocyt es/ l ymphocyt es expr essed CD7, CD2,
and CD5 but wer e het er ogeneous wi t h r espect t o t hei r expr essi on of CD1, CD4,
CD8, CD28, CD11b, CD16, and Leu- 7 . Human TCR- y/ b+ cel l s popul at e bot h or -
gani zed l ymphoi d t i ssues ( t hymus, t onsi l , l ymphnode, and spl een) as wel l as t he

gut - and ski n- associ at ed l ymphoi d syst ems at si mi l ar f r equenci es wi t hout obvi ous
t r opi smf or epi t hel i al mi cr oenvi r onment s . TCRy/ b+ l ymphocyt es t end t o be l ocat ed
wi t hi n a gi ven or gan wher ever TCRa/ o+ l ymphocyt es ar e f ound . Thi s st udy shows
t hat TCR- ,y/ 6' l ymphocyt es const i t ut e a smal l but numer i cal l y i mpor t ant , pheno-
t ypi cal l y di ver se T cel l popul at i on di st r i but ed t hr oughout t he body . These r esul t s

suppor t t he concept t hat TCR- y/ b+ cel l s compr i se a di st i nct , f unct i onal l y het er o-

geneous, mat ur e T cel l subl i neage t hat may subst ant i al l y br oaden t he T cel l r eper -

t oi r e at al l i mmunol ogi cal l y r el evant si t es .
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