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Mat er i al s and Met hods

Br i ef Def i ni t i ve Repor t

The val ue of pr egnancy ser ums f or HL- A t ypi ng i s wel l r ecogni zed ( 1) . Most of

t he speci f i c ant i bodi es i n t hese ser ums ar i se t hr ough i mmuni zat i on of t he mot her

by t he f or ei gn HL- A ant i gens of t he f et us . These det er mi nant s ar e f ound on al l

per i pher al bl ood l ymphocyt es and ar e pr i mar i l y det ect ed i n mi cr ocyt ot oxi ci t y

assays ( 1, 2) .

I n addi t i on t o t he HL- A ant i gens, t he hi st ocompat abi l i t y compl ex on t he

l ymphocyt e sur f ace al so i ncl udes t he st r uct ur es det er mi ni ng t he mi xed l ympho-

cyt e r eact i on ( MLR) . Al t hough t hese r emai n undef i ned, cer t ai n pr egnancy

ser ums ar e known t o sel ect i vel y i nhi bi t t he MLR ( 3) , and t he ser ol ogi c

char act er i zat i on of t hese MLR- r el at ed st r uct ur es has been i ni t i at ed ( 4) . I n t he

mouse an addi t i onal ser i es of ser ol ogi cal l y def i ned det er mi nant s, t he l a syst em

has been descr i bed r ecent l y t hat appear s t o map wi t h i mmune r esponse genes
( 5) .

I n t he pr esent st udy a l ar ge scal e scr eeni ng pr ogr amof pr egnancy ser ums was

i ni t i at ed i n an ef f or t t o det ect i soant i bodi es ot her t han t hose t o HL- A ant i gens

whi ch mi ght r el at e mor e di r ect l y t o t he speci f i ci t i es det ect ed i n t he MLRsyst em.

A modi f i ed pr ocedur e of i ndi r ect i mmunof l uor escence was ut i l i zed f or t he

anal ysi s of a var i et y of di f f er ent B and T l ymphocyt es exposed t o t he ser a . A

si gni f i cant number of t he ser a showed sel ect i ve st ai ni ng of B cel l s wi t h a cl ear l y

def i ned speci f i ci t y pat t er n f or cel l s f r om di f f er ent i ndi vi dual s .

Cel l Pr epar at i on . Mononucl ear cel l s wer e i sol at ed on Fi col l - Hypaque di scont i nuous gr adi ent s

f r om t he per i pher al bl ood of pr egnant women, nonpr egnant nor mal i ndi vi dual s, and pat i ent s wi t h

chr oni c l ymphat i c l eukemi a . Si ngl e cel l suspensi ons of t hymus wer e si mi l ar l y pur i f i ed . The cel l s wer e

washed t hr ee t i mes wi t h phosphat e- buf f er ed sal i ne, 0. 1%gl ucose ( PBS- G) and suspended i n Hanks'

bal anced sal t sol ut i on . The cel l s wer e i ncubat ed wi t h l at ex par t i cl es f or 1 h at 37 ° Cand washed t wi ce

wi t h PBS- G. They wer e suspended i n PBS wi t h 2%bovi ne ser umal bumi n and 0. 02% sodi um azi de

( PBS- BSA) at a concent r at i on of 2 x 10' l ymphocyt es per ml ( 6) . Human l ymphoi d l i nes wer e

mai nt ai ned i n medi um RPMI 1640 suppl ement ed wi t h 10% f et al cal f ser um. They wer e gent l y

washed wi t h PBS- BSAt hr ee t i mes and suspended at a concent r at i on of 1 x 10' per ml . Pr epar at i on of

enr i ched T- and B- l ymphocyt e popul at i ons was made by Fi col l - Hypaque di scont i nuous gr adi ent t o

* Ai ded by U. S. Publ i c Heal t h Ser vi ce Gr ant no . A1 10811, RR- 102, NCI - CA 17404- 01 and NCI

08748- 10 f r om t he Nat i onal I nst i t ut es of Heal t h .

t Seni or i nvest i gat or of t he Ar t hr i t i s Foundat i on .
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separ at e nonr oset t e- f or mi ng Bl ymphocyt es f r om t he T cel l s t hat r oset t e wi t h sheep er yt hr ocyt es as

descr i bed pr evi ousl y ( 7) .

Ser um Pr epar at i on.

	

Nor mal ser ums wer e obt ai ned f r om mal e and f emal e l abor at or y per sonnel

t hat have not been i soi mmuni zed . Unsel ect ed pr egnancy ser ums wer e obt ai ned at t he t i me of

del i ver y . The ser ums wer e used wi t hout di l ut i on af t er heat i nact i vat i on .

I mmunof l uor escence . I ndi r ect i mmunof l uor escent st ai ni ng was per f or med as descr i bed pr evi -

ousl y ( 6) wi t h modi f i cat i ons . Br i ef l y, 5 x 10' l ymphocyt es wer e i ncubat ed f or 30 mi n wi t h 0. 025 ml of

ei t her a pr egnancy ser um or a nor mal ser umi n 10 x 75 mmpl ast i c t ubes pr ecoat ed wi t h BSA. Af t er

f our washi ngs wi t h PBS- BSA, t he l ymphocyt es wer e st ai ned f or 30 mi n wi t h t he F( ab' ) z f r agment s of

a r abbi t ant i ser um speci f i c f or human I gG ( 8) . Af t er t hr ee washi ngs wi t h PBS- BSA, t he cel l s wer e

pr ocessed f or exami nat i on by f l uor escent mi cr oscopy . Al l t he above pr ocedur es wer e per f or med at

r oom t emper at ur e . Di r ect st ai ni ng wi t h F( ab' ) 2 r eagent s speci f i c f or p- and S- det er mi nant s was used

t o det ect l ymphocyt es wi t h sur f ace i mmunogl obul i ns as descr i bed pr evi ousl y ( 8) . The pr esence of an

Fe r ecept or was det ect ed by i ncubat i ng t he cel l s at 4° C wi t h 10 gg of human I gG l abel ed wi t h

t et r amet hyl r hodami ne and 0. 05 ml of whol e r abbi t ant i - I gG conj ugat ed wi t h t et r amet hyl r hodami ne,

added consecut i vel y . Thi s met hod gave r esul t s i n det ect i ng Fc r ecept or s on l ymphocyt es si mi l ar t o

t he aggr egat ed I gGassay used pr evi ousl y ( 7) .

Cyt ot oxi ci t y .

	

Scr eeni ng of ser ums was car r i ed out on a panel of nor mal l ymphocyt es, and al l cel l

t ypi ng was per f or med by t he one st at e mi cr ocyt ot oxi ci t y met hod accor di ng t o Ki ssmeyer - Ni el sen

( 2) . Subsequent mi cr ocyt ot oxi ci t y, usi ng t he sel ect ed ser ums, wer e per f or med by t he t wo- st age assay

( 9) .

Resul t s

Si nce pr el i mi nar y r esul t s i ndi cat ed t hat ant i bodi es speci f i c f or B cel l s wer e of

speci al i nt er est , 320 pr egnancy, ser ums wer e scr eened by i mmunof l uor escence f or

I gG ant i bodi es t hat r eact ed wi t h ei t her of t wo B- cel l l i nes, RPMI 1788 and

B35M. Onl y st r ongl y st ai ni ng ser ums as shown i n Fi g . 1, wer e sel ect ed . Ser ums

wi t h ant i bodi es cyt ot oxi c f or a panel of HL- A- def i ned per i pher al bl ood l ympho-

cyt es ( PBL) wer e excl uded l eavi ng 32 t hat showed st r ong st ai ni ng of one or bot h

B- cel l l i nes . These ser ums wer e t hen t est ed agai nst nor mal PBL by i mmunof l uo-

r escence . Many br i ght l y st ai ned f r om 5 t o 20% of t he PBL i ncl udi ng t he B cel l s

and di d not det ect det er mi nant s pr esent on t he vast maj or i t y of T cel l s as shown

i n Tabl e I . Sever al ser ums st ai ned T cel l s weakl y and r equi r ed absor pt i on t o

el i mi nat e noncyt ot oxi c ant i - HL- A ant i bodi es . I n Tabl e I t he number of cel l s

TABLEI

Per cent St ai ni ng of Per i pher al Bl ood Lymphocyt es f r om Repr esent at i ve I ndi vi dual s by

Pr egnancy Ser ums i n I ndi r ect I mmunof l uor escence

' Membr ane I g r ef er s t o t he %of cel l s bear i ng ei t her I gMor I gDor bot h . NT, not t est ed .

Ser um

CD

Cel l s f r om

nor mal

FJ

i ndi vi dual s

MH 127

Cel l s f r om

pr egnancy ser umdonor

057

Pr egnancy ser um

058 15 < 2 18 2 12

057 10 < 2 13 10 < 2

127 5 < 2 11 2 NT

111 12 8 2 10 NT

Nor mal ser um < 2 < 2 < 2 < 2 < 2

Sur f ace mar ker s

Membr ane I g* 8 3 11 8 11

Fe r ecept or 15 8 14 6 10
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st ai ned equal l ed or sl i ght l y exceeded t he number wi t h Fe r ecept or s and was

gr eat er t han t he number wi t h membr ane I g . These ser ums gave pat t er ns of con-

si der abl e speci f i ci t y i n t hei r r eact i ons wi t h di f f er ent nor mal subj ect s as shown i n

Tabl e I , and di d not r eact wi t h aut ol ogous l ymphocyt es . The backgr ound st ai ni ng

of nor mal ser ums was under t wo per cent .

Monocyt es f r om di f f er ent subj ect s al so wer e br i l l i ant l y st ai ned and t hi s

st ai ni ng was f ound i n associ at i on wi t h posi t i ve B- l ymphocyt e st ai ni ng as shown

i n Fi g . 1 ; i t coul d be r eadi l y di f f er ent i at ed f r om t he backgr ound st ai ni ng seen

upon i ncubat i on wi t h nor mal ser ums . Thymocyt es f r om t hr ee i ndi vi dual s wer e

st udi ed . At l east 90%of t he cel l s wer e negat i ve but 10%of t he cel l s st ai ned i n one

i nst ance . Some st ai ni ng of st i mul at ed PBL T cel l s was al so obser ved . The st ai n-

i ng r eact i ons of pur i f i ed pr epar at i ons of nor mal Band T l ymphocyt es f r om PBL

ar e shown i n Fi g . l .

The pat t er n of speci f i ci t y shown by t he ser ums f or det er mi nant s on per i pher al

bl ood l ymphocyt es was f ur t her expl or ed on B- cel l l ymphoi d l i nes and l eukemi c B

l ymphocyt es ( Tabl e 11) . The posi t i ve st ai ni ng of t he B- l ymphoi d l i nes was of t en

ext r emel y br i l l i ant , and i ncl uded 100% of t he cel l s ; i t cont r ast ed wi t h t he

negat i ve r eact i ons whi ch f or most l i nes was t he absence of any st ai ni ng of vi abl e

cel l s . Cer t ai n l i nes showed weak posi t i ve f l uor escence, wi t h al l nor mal ser ums ; i f

t hi s caused i nt er pr et i ve di f f i cul t i es, t he l i nes wer e excl uded f r om t he st udy . Al l

ser ums f ai l ed t o st ai n t he T- cel l l i ne MOLT 4F. The st ai ni ng of t he l eukemi c B

l ymphocyt es f r omni ne pat i ent s showed a si mi l ar pat t er n of posi t i ve and negat i ve

r eact i vi t y . Sur f ace l g, i nt r acel l ul ar 1g, Fc r ecept or s, and HL- A t ype wer e

det er mi ned and di d not appear t o i nf l uence t he r esul t s of t he st ai ni ng wi t h t he

B- cel l l i nes or l eukemi c l ymphocyt es .

The ant i body speci f i ci t y was al so r eadi l y demonst r at ed i n a t wo- st age

mi cr ocyt ot oxi ci t y assay . The r esul t s of f l uor escence and cyt ot oxi ci t y wer e i n

gener al agr eement . For exampl e, ser um 172 shows no cyt ot oxi ci t y f or cel l l i nes

6410 and MOLT 4F, 72% ki l l i ng of 7301 and 29%f or 1788 ; and ser um007 ki l l s

100% of cel l l i nes 6410 and B35M, 68% of 7301, and 35%of 1788 and i s wi t hout

cyt ot oxi ci t y f or MOLT 4F. Si mi l ar r esul t s wer e obt ai ned wi t h enr i ched pr epar a-

t i ons of per i pher al bl ood B cel l s .

Di scussi on

The st udi es descr i bed above demonst r at e t hat some pr egnancy ser a cont ai n

ant i bodi es t hat ar e r eact i ve wi t h B cel l s and not vi si bl y wi t h T l ymphocyt es .

B- cel l l ymphoi d l i nes, nor mal per i pher al bl ood B cel l s, and CLL B cel l s al l

showed posi t i ve f l uor escence r eact i ons whi l e pr epar at i ons of nor mal per i pher al

bl ood T cel l s and t hymocyt es wer e essent i al l y negat i ve . These ser a wer e sel ect ed

i n a l ar ge scal e f l uor escence scr eeni ng pr ocedur e ut i l i zi ng t he B- cel l l ymphoi d

l i nes and nor mal per i pher al bl ood T cel l s as, t ar get cel l s . HL- A ant i bodi es wer e

excl uded by t hei r r eact i vi t y wi t h bot h t ypes of cel l s by f l uor escence as wel l as

t hr ough t he usual cyt ot oxi c scr eeni ng wi t h a panel of cel l s . However , i t was cl ear

t hat some ser a cont ai ni ng HL- A ant i bodi es al so cont ai ned t he B- cel l r eact i ve

t ype and af t er absor pt i on ei t her wi t h T cel l s or pl at el et s wer e speci f i c f or B cel l s .

Thr ough t he use of a panel of 11 di f f er ent B- cel l l ymphoi d l i nes, cl ear

di f f er ent i al pat t er ns of f l uor escence wer e obt ai ned wi t h i ndi vi dual sel ect ed ser a .
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FI G. 1 . I l l ust r at i on of t he f l uor escence obt ai ned on i ncubat i ng t he sel ect i vel y scr eened

pr egnancy ser ums wi t h pur i f i ed pr epar at i ons of nor mal per i pher al bl ood cel l s f r om a posi t i ve

donor and wi t h cel l s f r om a posi t i ve l ymphoi d l i ne . ( a) phase mi cr ogr aph of an enr i ched

pr epar at i on of r oset t e- f or mi ng T l ymphoct yes . ( b) f l uor escent mi cr ogr aph of t he same f i el d

showi ng onl y a si ngl e- st ai ned l ymphocyt e . ( c) f l uor escence of a compar abl y enr i ched non

r oset t e f or mi ng pr epar at i on of mononucl ear cel l s composed pr i mar i l y of B l ymphocyt es . The

ar r ow i ndi cat es a monocyt e i dent i f i ed under phase mi cr oscopy by l at ex i ngest i on . ( d) br i ght

f l uor escence of one posi t i ve B- cel l l ymphoi d l i ne .

Cel l s posi t i ve wi t h one ser umwer e negat i ve wi t h anot her and vi ce ver sa . I t was

appar ent t hat a l ar ge number of di f f er ent ant i gen- ant i body syst ems wer e

i nvol ved and consi der abl e f ur t her wor k wi l l be r equi r ed t o del i neat e t he speci f i c

mar ker s . Anal yses of per i pher al bl ood Bcel l s f r omi ndi vi dual donor s pr oved mor e

di f f i cul t but t hr ough a ser i es of i mpr ovement s i n t he i ndi r ect f l uor escence

met hod, par t i cul ar l y t he use of F( ab' ) 2 r eagent s, t hese pr obl ems wer e l ar gel y

over come . Agai n di f f er ent i al pat t er ns of nor mal B cel l s si mi l ar t o t hose f or t he

cel l l i nes wer e obt ai ned . Because of t he l ow number s of B cel l s i n nor mal

per i pher al bl ood, i t f r equent l y pr oved advant ageous t o concent r at e t he B- cel l

popul at i on . Monocyt es wer e al so posi t i ve i n i ndi vi dual s wher e t he B cel l s wer e

posi t i ve and negat i ve i n t he ot her s . Thi s was al so t r ue of t he so- cal l ed " t hi r d

popul at i on" of l ymphocyt es wi t h Fc r ecept or s but no sur f ace I gM and I gD ( 8) .

The mat er nal cel l s of t he ser um donor wer e cl ear l y negat i ve wi t h aut ol ogous

ser um i n each i nst ance st udi ed . Si nce i t was appar ent f r om t hese dat a as wel l as

f ami l y st udi es t hat anot her al l oant i gen- ant i body syst em was i nvol ved, i t was

t er med HL- B. However t he possi bi l i t y of mul t i pl e genet i c syst ems r emai ns .

Assays by cyt ot oxi ci t y par al l el ed t hose by f l uor escence . Pr evi ous f ai l ur es t o

det ect t hese ant i bodi es by cyt ot oxi c anal ysi s appear s t o be due t o t he l ow

number s of B cel l s i n nor mal per i pher al bl ood . Thi s can be over come by speci f i c

enr i chment of t he B cel l s . Pr evi ous st udi es of human l ymphoi d l i nes wi t h HL- A

ant i ser a have l ed t o t he post ul at i on t hat " bl ast " ant i gens ar e pr esent and expl ai n

a var i et y of anomol ous r eact i vi t i es ( 10, 11) . Absor pt i on st udi es demonst r at ed

t hat t he ant i gens descr i bed above wer e not of t hi s t ype . St udi es i n t he aut hor ' s
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TABLE I I

Repr esent at i ve React i ons Gi ven by Sel ect ed Pr egnancy Ser ums on Lymphocyt es f r om

Leukemi c Pat i ent s and Lymphoi d Li nes i n I ndi r ect I mmunof l uor escence

' Number s ( 1- 4+) r ef er t o def i ni t e posi t i ve st ai ni ng of over 90%of cel l s wi t h an est i mat e of f l uor escence i nt ensi t y .

l abor at or y of a speci al ser um PL whi ch had been shown t o bl ock st r ongl y t he
MLR r eact i on ( 3) i ndi cat ed t hat t hi s ser um r eact ed wi t h B cel l s i n a manner
si mi l ar t o t he ser a under di scussi on ( 4) . Recent l y t he t echni que of ant i body-
medi at ed l ymphocyt e cyt ot oxi ci t y has pr ovi ded evi dence f or al l oant i bodi es
r el at i ng t o MLRdet er mi nant s ( 12) .

I t appear s l i kel y t hat t he HL- B ant i gens descr i bed i n t hi s r epor t r esembl e t he

l a ant i gens i n t he mouse . These map wi t h i mmune r esponse genes and speci f i -
cal l y t hose of t he MLRsyst em ( 13) . Cer t ai n of t he ser a used i n t he pr esent st udy
wer e anal yzed f or MLRi nhi bi t i on and i nhi bi t i on of speci f i c st i mul at or cel l s was
obt ai ned . The l a ant i gen i n some st udi es has been shown t o be pr edomi nant l y on

B cel l s but evi dence i mpl i cat i ng T cel l s al so has been obt ai ned ( 14) .

Summar y

A gr oup of al l oant i bodi es ar e f ound i n pr egnancy ser a whi ch r eact wi t h ant i gens

pr esent on B l ymphocyt es and monocyt es but ar e not det ect abl e on t he vast

maj or i t y of unst i mul at ed T cel l s . Thi s speci f i ci t y di st i ngui shes t hem f r om HL- A

ant i bodi es whi ch r eact wi t h bot h cel l t ypes . They wer e r eadi l y r ecogni zed t hr ough

i ndi r ect f l uor escent ant i body anal ysi s by empl oyi ng t he combi nat i on of B- cel l

l ymphoi d l i nes and nor mal per i pher al bl ood T cel l s . Di f f er ent ser a gave a var i et y

of pat t er ns of r eact i vi t y wi t h a panel of 11 l ymphoi d l i nes . Si mi l ar di f f er ent i al pat -

t er ns wer e al so obser ved wi t h nor mal B cel l s f r om di f f er ent i ndi vi dual s par t i cu-

l ar l y af t er concent r at i ng t he Bcel l s . The ant i bodi es wer e al so cyt ot oxi c t o Bcel l s

and t hi s pr ocedur e gave par al l el r esul t s t o t he f l uor escence met hod .

The pat t er n of r eact i ons obt ai ned i ndi cat ed a ver y het er ogeneous syst em

si mi l ar t o t hat f or HL- A . Speci al st udy of cer t ai n of t he ser a pr ovi ded evi dence

t hat t he l ymphocyt e- def i ned det er mi nant s of t he mi xed l ymphocyt e r eact i on

syst em wer e i nvol ved . For conveni ence t he t er m HL- B has been empl oyed f or

t hese ant i gens .

We ar e ar e par t i cul ar l y i ndebt ed f or t he excel l ent t echni cal assi st ance of Mr s . Var da Gi l ad . Cer t ai n of

t he l ymphoi d l i nes wer e t he gi f t s of Dr s . J . Mi nowada and S. Li t wi n .

Recei ved f or publ i cat i on 3 Febr uar y 1975 .

Pr egnancy

semen
number

RPMI

6410 Daudi

RPMI

1788 7301

Lymphoi d l i nes

RPMI

8866 TH B35M MOLT4F A

Leukemi c B

B

l ymphocyt es

C D

058 3* 2 2 0 f 2 4 0 2 2 0 2
057 0 0 0 3 2 2 4 0 3 2 2 2

127 0 0 0 1 2 2 2 0 2 0 0 3

172 0 0 3 3 f 0 0 0 0 2 0 3

i l l 1 3 3 3 2 2 3 0 0 2 3 3

007 4 3 1 2 4 4 4 0 2 2 2 3
Nor mal 0 0 0 0 t 0 0 0 0 0 0 0

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
://ru

p
re

s
s
.o

rg
/je

m
/a

rtic
le

-p
d
f/1

4
1
/4

/9
2
4
/1

0
8
6
9
2
0
/9

2
4
.p

d
f b

y
 g

u
e
s
t o

n
 2

4
 A

u
g

u
s
t 2

0
2

2



WI NCHESTER ET AL .

	

BRI EF DEFI NI TI VE REPORT

	

929

Ref er ences

1 . Ceppel l i ni , R. , and J . J . van Rood . 1974 . The HL- A syst em. I Genet i cs and mol ecul ar

bi ol ogy . Semi nar s i n Hemat ol ogy 11 : 233 .

2 . Ki ssmeyer - Ni el sen, F . , and E. Thor sby . 1970 . Human t r anspl ant at i on ant i gens .

Tr anspl ant . Rev . 4: 1 .

3 . Van Leeuwen A. , H. R. E. Schui t , and J . J . van Rood . 1973 . Typi ng f or MLC. I I . The

sel ect i on of non st i mul at or cel l s by MLC i nhi bi t i on t est s usi ng SD i dent i cal

st i mul at or cel l s ( MI SI S) and f l uor escent ant i body st udi es . Tr anspl ant . Pr oc . 5: 1539 .

4 . Wer net , P. , R. Wi nchest er , H. G. Kunkel , D. Wer net , M. Gi phar t , A. van Leeuwen,

and J . J . van Rood . 1975 . Ser ol ogi cal det ect i on and par t i al char act er i zat i on of human

MLC det er mi nant s wi t h speci al r ef er ence t o B cel l speci f i ci t y . Tr anspl ant . Pr oc . I n

pr ess .

5 . Shr ef f l er , D. C. , and C. S. Davi d . 1975 . The H- 2 maj or hi st ocompat i bi l i t y compl ex

and t he I i mmune r esponse r egi on : genet i c var i at i on, f unct i on, and or gani zat i on . I n

Advances i n I mmunol ogy . F. J . Di xon and H. G. Kunkel , edi t or s . Academi c Pr ess,

I nc . , N. Y. 20 : 125 .

6 . Wi nchest er , R. J . , S. M. Fu, J . B. Wi nf i el d, and H. G. Kunkel . 1975 . I mmunof l uor es-

cent st udi es on aut oant i bodi es di r ect ed t o a bur i ed membr ane st r uct ur e pr esent i n

l ymphocyt es and er yt hr ocyt es . J. I mmunol . 114: 410 .

7 . Wi nchest er , R. J . , J . B. Wi nf i el d, F. Si egel , P. Wer net , Z . Bent wi ch, and H. G.

Kunkel . 1974 . Anal ysi s of l ymphocyt es f r om pat i ent s wi t h r heumat oi d ar t hr i t i s and

syst emi c l upus er yt hemat osus . Occur r ence of i nt er f er i ng col d r eact i ve ant i - l ym-

phocyt e ant i bodi es . J . Cl i n . I nves . 54 : 1082 .

8. Wi nchest er , R. J . , S. M. Fu, T. Hof f man, and H. G. Kunkel . 1975 . I g Gon l ymphocyt e

sur f aces ; t echni cal pr obl ems and t he si gni f i cance of a t hi r d cel l popul at i on . J. I m-

munol . 114 : I n pr ess .

9 . Wer net , P. , T. Fei zi , and H. G. Kunkel . 1972 . I di ot ypi c det er mi nant s of i mmunogl ob-

ul i n Mdet ect ed on t he sur f ace of human l ymphocyt es by cyt ot oxi ci t y assays . J . Exp.

Med . 136: 650 .

10 . Ber noco, D. , P. Gl ade, S. Br oder , V. Mi ggi ano, K. Hi r schhor n, and R. Ceppel l i ni .

1969. St abi l i t y of HL- A and appear ance of ot her ant i gens ( LI VA) at t he sur f ace of

l ymphobl ast s gr own i n vi t r o . Hemat ol ogi ca . 54 : 795 .

11 . Pi ous, D. , J . Bodmer , andW. Bodmer . 1974 . Ant i geni c expr essi on and cr oss r eact i ons

i n HL- A var i ant s of l ymphoi d cel l l i nes . Ti ssue Ant i gens . 4: 247 .

12 . Kovi t havongs, T. , L. Hyshka, P. R. McConnachi e, and J . B. Dosset or . 1974 .

Ser ol ogi ca l det ect i on of mi xed l ymphocyt e cul t ur e i dent i t y bet ween cel l s t hat di f f er

by one HL- A hapl ot ype . Sci ence ( Wash. D. C. ) . 186: 1124 .

13 . Hammer l i ng, G. J . , B. D. Deak, G. Mauve, U. Hammer l i ng, and H. O. McDevi t t .

1974 . B l ymphocyt e al l oant i gens cont r ol l ed by t he I r egi on of t he maj or hi st ocompat i -

bi l i t y compl ex i n mi ce . I mmunogenet i cs . 1 : 68 .

14 . Sachs, D. H. , and H. B. Di ckl er . The possi bl e r ol e of I r egi on det er mi ned cel l sur f ace

mol ecul es i n t he r egul at i on of i mmune r esponses . Tr anspl ant . Rev . I n pr ess .

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
://ru

p
re

s
s
.o

rg
/je

m
/a

rtic
le

-p
d
f/1

4
1
/4

/9
2
4
/1

0
8
6
9
2
0
/9

2
4
.p

d
f b

y
 g

u
e
s
t o

n
 2

4
 A

u
g

u
s
t 2

0
2

2


