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B-LYMPHOCYTE HETEROGENEITY: DEVELOPMENT AND
CHARACTERIZATION OF AN ALLOANTI SERUM

WHICH DISTINGUISHES
B-LYMPHOCYTE DIFFERENTIATION ALLOANTIGENS ’

By ArFAB A l-IMED , I R W I N  SCHER , SUSAN 0. SI-IARROW , ALLAN H. SMITH , W I L L I A M
E. PAUL , DAVII) H. SACHS . AND K E N N E T H  W . SELL

From tht ’ IJepa r (nten I of ( ‘f in ira! and Exper uneizta/ 1,n,nun, i/ogt- , . \op a l M, ’d~ -a! Re.sean -h

I ns t i t u te . Bethesda , Mary l and  20014 ,- the Jo t  in (1 nolog v Bra n ~-h iz ( t oual ( ‘a lit- er I nst Otit t  - . ti ad the
Laborat ory u/ f m  a, unolu~,’v . National  Ins t it u t e  uI .4 Ile r gy tu tu In t~’rtuuus l) tsease .~ . .\‘u ( j u l i a 1

Ins t  itu h’.’j of H en/i/ u , Bethesda . Mary land 20014)

There is now considerable evidence to indicate that heterogeneity exists
among thymus-independent B lymphocytes ( 1-4) . One particular l y important
model in which to analyze the functions of B-l ymphocyte subpopulations has
been provided by the CBAIN strain of mice which has an X-linked immune
defect (5— 8) . Extensive studies of this strain and of F 1 hybrids which are
hemizygous for the CBA/N X chromosome suggest that the immune defect
reflects a maturational arrest , with a consequent deficit in or absence of a late
develop ing B-l ymphocyte subpopulation (2 , 9-12). We reasoned that the absence
of this subpopu)ation of cells fro m CBAJN mice should make possible the
development of alloantisera specific for a differentiation anti gen (or antigens)
unique to these late developing B cells. Such sera would have obvious value for
the delineation of functions and characteristics of B-lymphocyte subpopulations
from normal strains.

In this communication we describe a cytotoxic alloantiserum which recognizes
a B-cell differentiation antigen. This serum was produced by immunization of
C57BL/6 mice with DBA/2 spleen cells and was made specific by absorption with
thymus and spleen cells derived from (CBAIN ~ x DBAI2 3 (F male mice.
which are hemizygous for the defective X chromosome and which display the
immune defect. We show that the serum interacts with a subclass of B cells
characterized by: ( a )  a late appearance in ontogeny, ( b )  the possession of the
complement receptor , ) c )  a relatively low ratio of surface 1gM to surface IgD.
and ( d )  low-to-intermediate amounts of total surface 1g.

This work was supported in part by the Naval Medica l Re search and Development Command .
Work Unit  No~. MF51 .524 .013 .I OO I . MRO4 1.02 .O 1.0020 . and MR000. O1 .OI.11 2 9 . The opinions or
assertions contained herein are the priv ate ant ’s of the authors and are not to he construed as

official or reflect ing the views of’ t he U. S. Navy Department or the naval service at large. The
experiments reported herein wi re’ conducted according to the princip le’s set forth in the “Guide for
the Care and Use of Laboratory Animals ,” Institute of Laboratory Animal Resources, Nat tonal
Research Council . DHEW puhlication nip . NIH 74-23 .
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102 B -LYMPH OCY TE HETEROGENEITY

Materials and Methods
M~ -, , . I)BA, 2N . (‘B A N . ( ‘ .~7 l3l. t N.  and I t ’BA ,N - . l)BA 2 -~ F ntice’ w”r ,- , lnained fr’,m

the l ) t v i s i u n  if Research Services of the’ National Institutes of Health , Bethesda Md. Adult mice’
of 8 - 1 2  wk of age were used in these experiments. They were killed by ce rvical dislocation.

Immun izat ion Pr oc edures . Adult  male (‘57BL/6 mice were immunized  wi th  50 s 1)) ’ E)BA.’2
sp leen cells emulsified in comp le te Fre’und’s adjuvant final vol 0.2 nil I 1w footpad injection. They
we’re bux,ste’d by intraperitoneal inoculation w ith 25 ~ 10” DBA 2 spleen cells in media at oei’kly
interva ls thereafter , for a total of 4 wk. Sera were’ collected 4 days af ter  the’ last boost -

(‘ .vtotoxu-uty ,1ssav . A t r vpan  blue exclusion micr, e-vto toxic ity technique ’ described pre viously
was used in this study I 13) . RPMI 164)) ‘Grand Island Biological (‘ii ., Grand Island, N. Y.
used as media. Doubling dilutions of antise rum or normal (‘57BL/6 serum 50 gI; ultracentr ifuge’d
at 100,000g for 40 nun be fore’ the ir use we’re added to l0~ spleen cells 50 gIl. The cell suspe nsion
was incubated at 4’(’ for 30 mm and the n washed twice. 100 gI of a 1:8 dilution of rabbit serum,
w hich had 1,,’,’ri absorbed w ith mouse liver powder . was added as a source of complement (‘ i . The
ce lls were incubated at 37CC for 30 m m ,  and the percent cvt otoxic utv wasjudged by scoring 200 cells
after adding 50 gl of a 0.4’~ so lutieun of trypan blue.

The chromium release assay a as performed its de’scrihed prevuouslv 7v ‘(‘r w u ~ suppiie’d as
Ni “Cr0 1 ( AmershanilSearle t arp.. Arlington Heights, 111. 1 . Assa ys wer,’ done’ ii trip licate and
the’ net specific ‘t ’ r SE was determined by the’ following formula:

~; net chromium re’le’ase’d

- 
radioactivity released by antisera and C’ radi,,act iv i ty  re lea se d by NMS and (‘ 

‘ 100
radioactivity released by freeze-thawing radioactivity re’ lt ’z ise ’d b~ NMS and (‘

Absorpt ion Procedures . 2 x 10’ (‘BA/N - ‘ DBA/2 iF , male thymoc It’s were used to absorb
1 m l  of heat-inactivated ).5b’(’. 30 minI (‘57131. 6 ant i-I)BA~2 ant iserum by slowly rotating the
resultant cell suspension at 4~C for I h. After re moval of the thymoc’vte ’s liv c -e’nt ri f’ugat ion, F, ma le’
spleen cells , in increments ofO ,5 x 10” , were’ used for absorption until the’ antiserum wa s no longe’r
cytotox ic for F, ma le sp leen cells . This generally required ii total i f ?  10’ F, male sple’en cells in
addition to the initial absorption with 2 s 10’ F, ma le thymoc tes.

Iso lat ion of B Ly mphocy te ’s it - uth the Fluo r e ’se, ’nr, ’-A u- t uu ’ated (‘ eli .S,, rter. A fluoresce’in-conju-
gated Fiab’ I., goat anti-mouse Ig Fl anti-Ig)’ was used to stain mouse spleen cells as noted
prev iously 2 . The Fluorescence-activated cell sorter FACS; Becton-Dickinson Electronics Labo-
ratory, Mountain View, (‘alif . I was used to separate Ig-negative Ig ( cells channels 0— 80) from
lg-positive Ig ’)  ce’ lls (channels 80—1 .000) (Fig. 1L In addition, Ig’ cells with a relatively low
density of surface Ig channels 80-420) were separated from Ig’ cells with a relatively high density
of surface Ig channels 420—1,000 ) .

Sep a rat i ’ it of ( ‘omp ic ’ment Reee ’p tor Ly ,np hom- .vt, ’.s. Ig ’ spleen cell suspensions (5 x 10’ - ml ,
obtained from the FACS , we’re’ mixed with an equal vol (0.4 ml) of sheep er throcvtes coated with
ant i-Forssman antibody and c’omplen~e’nt RAC reagent ( 14 )  for 45 mm at 37 C. The mixture was
then layered on Ficoll-Hypaque specific grade 1.094) and centrifuged for 30 mm at 450g. The’ ce’lls
at the interface’ we’re collected, washed, and an aliquot was incubated with EAC’ to determine the
frequency of comp lement receptor ICR) lymphocytes. Since less than 3fl of these cells were CR- ,
this population was considered to be enriched in CR Ig lymphocytes . The cells in the pellet we’re
treated to remove e’ rythrocytes (2 ) , was hed with media, and regarded as a source of CR Ig-
lymphocytes.

Analy s is  of Ly mp h,iu ”u’te Surfa ce Immunog iohul in (‘lass . Spleen cell surface molecules were’
labeled with ‘ ‘ 1  1.5 mCi 0 1/10 x 10’ cells in 1 ml of phosphate-buffered saline’ lAmersham/
Searlel using the lactoperoxidase’ catalyzed procedure’ for radioiodination its previously described
(9) . Ce lls were lysed with Nonidet P-4)) O.5’’, in phosphate-buffered saline) and immunoglobulin
precipitated with a goat anti-mouse imnuune,g lohulin Meloy Laboratories . Springfield, Va . (and a
Staphylis’m’eui.s aur eus of the (‘owan I strain ( 15) . ‘~ ‘I-labeled Ig was solubilize’d, reduced, and

Ahh rt ’u - tat uons u sed in thus  paper .- CR, complement receptor: EAC, she e p erythroc’ytes coated
wit h tnti-Forssman antibody and complement; FACS , fluorescence-act ivated cell s”rli’r; LAD,
lymphocvt ’ .act ivating de terminant: MIs . minor lymphocyte stimulating locus: NMS . normal
mouse serum.
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Flu. 1. The’ fluorescence profile of adult l)BA 2 spleen cells stained with a fluorescein-
conjugated FIab’~ goat anti- mouse 1g. Separation of cells intc, Ig (channels 0—80 1 . Ig
channels 80— 1.000) . low’to- intermediate density surface Ig channels 80-4201, and high

density of surface Ig ’ (c hannels 420-1. 000) are noted. The’ fluorescence intensity of lvmp ho.
cytes is plotted on the x axis channels 0— 1 ,00W , and the number of cells at each intensity is
plotted on the y axis.

analyzed by sodium dodecvl sulfatt’ polyacry lamide gel electrophoresis is previously described ( 9 .
Each electrophoretic profile represents 10 x 10” cpm ‘ - I of soluhilized cell-surface’ molecules .

Results
Cytotoxicity of C57BL/6 Anti-DBA/2 Antiserum. In an effort to isolate

alloantibodies directed at differentiation antigens expressed by B lym phocytes
absent from (or present in reduced numbers in )  mice with the CBA/N immune
defect , CS7BLf6 anti-DBA/2 sera were extensivel y absorbed with lymphoid
cells from phenotypically abnormal (CBA/N ~ x DBA/2 )F 1 male mice. 1 ml
of antiserum was absorbed with a total of 2 x 10’ F , male thymocytes , as noted
in the Materia ls and Methods section. Th is preparatio n re mained cytotoxic for
1009k of F , male , female, and DBA/2 spleen cells (Table I) . Continued absorp-
tion with increasing numbers ofF 1 ma le spleen cells reduced the cytotoxicity of
the antiserum for F, male cells to less than 6~’7 while the serum continued to
lyse approximatel y 269k of F , female and DBA/2 spleen cells.

In separate experiments, the titers at which the absorbed antiserum re-
mained cytotoxic for DBA/2 and F 1 female cells were determined both by
trypan blue exclusion and by ~°Cr-release assays. As shown in Fig. 2 , a 1:4
dilution of antiserum resulted in a net cytotoxicity. by trypan blue exclusion .
of 25.3~7i for F~ female cells and 18.2c4 for DBA/2 cells; similar  results were
obtained with a 1:8 dilution. In a series of trypan blue exclusion experiments,
conducted with different preparations of the absorbed antiserum, the net

-4
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( ‘v t t o.vu u - i t v  u, f ( ‘ - i 7Ili. -~’ .~~, utu- j ) H A  / 2 An t) .s , ’ro

N cia Is. r if F male’ Net pe rcent sp le’e’n cell c tot i  ix c- i t ;-
c c’ )  l~. use d ‘r if usoi’p. S,,u re t ’

tiout F, - F, I) I3A. 2
— — i~5 as as

2 t o ’  ‘l’hvniocvtt ’s 9 97, 95
(( 5 .  II)’ Spleen . 95 95 05
19  ‘ 111 Spli’,’n 41L 2 -95 95
1.5 ’ 10” Spleen 12.5 7:3.9 62.5
2.0 10’ Spleen :39.5 44.5
:1 )) . ur Spleen 6 38.2 29.2
4 . ) )  t ) F ’  Splee n 6 14.5 26. 8

1 ml of antis e ra a i t s if,s,,rbc’d w ith the indicated number ,,f F, ma le’ ce lls. (‘ vt ,,t ,,xiciiv was
meas ure(l liv the’ trypan blue’ dye e xclusion technique.

~ ‘ftc’ maximum percent cvtot,,x lcity caused by a dilution ( 1:2—1:32 ) iuf the absorbed ( 57B1, b anti—
l) FIA 2 antise’runi minus the’ maximum percent c ’vtotoxi c i tu caused 1w a dil u t ion 1:2—1: 32 1 ‘f
N~ 1S l’he’ percent cytotoxicuty of the NMS. complement control ranged from 6.0 to 7.9

•—• ICBA/N z DBA/2 ) F , 9
o — o  (C6A/N DBA/2 IF , CJ

3O~ ~~~~~~~ 9
i— —i DBA/2 9

~ 25-
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2 4 8 16 32
RECIPROCAL OF ABSORBED C578L/6 A NTI-DBA/2 ANTISERUM DILUTION

Fio. 2. Cyt,,toxic ity titer of C57BL/6 anti-DBA/2 absorbed serum for spleen ce lls from
(‘BA. N female, DBA/2 female, and )CBA/ N x DBA/2 (F , male and F, female mice’ as
measured by the trypan blue dye exclusion technique.

maximum percent cytotoxicity for F , female and DBA/2 spleen cells ranged
from 23.7 to 31.69k and from 18,2 to 36.0c~, respectively. Using a °Cr-release
assay , comparable results were obtained ( Fig. 3) .

Analysis of Cell Type Lysed by Absorbed Antisera. The absorbed serum
appeared to identify an alloantigen present on spleen cells of phenotypica llv
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RECIPROCAL OF ABSORBED C57BL/6 ANTI-DBA/2 ANTISERUM DILUTION

FIG, 3. Cytotoxicity titer of C578L/6 anti-DBA/2 absorbed serum for spleen cells from
CBAIN female, DBA/2 female, and (CBAIN ~ x DBA/2 IF, male and F, female mice as
measured by the ~‘Cr-release assay.

normal F , female mice and absent (or markedly diminished) on spleen cel ls of
immunologically defective F, male mice. Since the F, ma le mice appear to lack
a mature or late developing popu lation of B lymphocytes , we attempted to
determine whether this cell population in immunolog ica lly normal mice bore
the alloanti gen recognized by the absorbed antiserum. Ini t ial ly,  we incubated
spleen cells of adult F~ male, F female , and C57BL/6 mice with Fl anti-I g and
separated fluorescence positive cells (I g )  fro m fluorescence negative cells
(I g - ) with the FACS (Fi g. 1). When adult F male spleen cells were separated
in this manner , 6.0~f or fewer of Ig ’- or Ig cel ls were lysed by the absorbed
antiserum and C (Table II) . Similarl y, only 7.4’7 of Ig cells from F , fema le
anima ls were lysed. By con trast , the percentage of cells lysed by the absorbed
antiserum was increased considerabl y when Ig ’ F 1 female spleen cells were
compared to unsorted F , female spleen cells 159.8 vs. 31,6r% 3 (Table ID .
Further separation of adult Ig ’ F , female spleen cells into CR’ and CR
populations resulted in an Ig~ CR population that was very susceptib le t o
l ysis ( 75.8~7fl and an Ig ’ CR population that was not ) 5,3~~) . As antici pated
from the fact that the serum was prepared in C57BL/6 mice , it showed no
cytotoxic ity for C57BL/6 spleen cells.

Scher et a l . prev iousl y demonstrated that Ig ’ cells which bear a low-to-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .i~~:~~~’ ’ _~~1~- ~~-- .  - — - - --



106 B’L YMPHO ( ’Y TE HETER OI ;EN EI ’I ’Y

IAIII.i’ 11
( vtot , , cz i ’i ( c  ,,/ .-‘t/i.sc ,, ’Iii ’il r~ntis ’ ’ru / ,,- !“, ‘t (  ‘.S .“o ’/szi ’af t ’c/ Splee n ( ‘,‘/ l. ’e ’

\~‘t l ie’ rCe’ ~lt c~ I’ t i 0. ii ’ , ) ’ .

St,,ii,, lg~~l’u,s,,rti’d Ig Ig
(‘H (

~
}( .

I ‘5 7131. 6 9Il I) .)) 11 .0 — —

(‘BA N . l) ltA N ‘ IF’ , - 3 .5 6 .0 .1 5 5 . 5 7.4
(‘B.\ N . I)BA, N ’F’ . :31. 6 7.4 59. s 5.3 75. 8

(‘vt,,t,,x in)  v cv is me asure d liv the’ I rypaul ltl ui dye’ c x c’) u~i,,n te’c h n ique’ .
t The’ max,mum pe rcent c-yt it ixic ity caused by ii diluti,,n ‘ 1:2— 1:32 , ,,fth~

. afis,,rhe’d (‘57151, 6 ant i-
I)BA , 2 intisc’runi minus t he’ maximum pe’rc-en i ~~~~~~~~~~~~~ caused by a diluti,,n ‘1:2 — 1:321 ,,f
NMS . (‘e’lls were ’ lahc’led with Fl ~inti-l g and passed thr,,ugh the- FA(’S l,ef,,rc’ treatment with the
absorbed antisera. ig and Ig ce l ls we’re separated using the FM’S.

~ Ig Cr and Ig’ Cr c e l l s  were ’ ,s,,lated ,i~ described in the Materials and M,’th,,ds se’ction.

intermediate density of surface Ig are relativel y deficient in adult CBAJN and
F, male mice ( 10) . Tt) determine if the B-lymphocyte anti gen detected by the
absorbed antiserum was associated with this subpopulation of B lymphocytes ,
F feniale spleen cells were separated into those bearing low-to-intermediate
from those bearing high densities of surface Ig by sorting with the FACS (Fig.
11, Among lymphocytes bearing a low-to-intermediate density of surface Ig,
81 .2~ were lysed by the absorbed antiserum , while cells bearing a high density
of surface Ig were only lysed to an extent of 2 1.2”4 . Thus , the majority of cells
with  a low-to-intermediate density of surface Ig possess the alloantigert .

Ratio of Surface 1gM to lgD in F , Female Cells Afl er  Killing with Absorbed
Antisera . Splenic B lymphocytes of neonatal mice and those of adult CBA/N
and adult ICBA/N ~ x DBA/2 .-~ 

)F male mice have been shown to have a hi gh
ratio of surface 1gM to the putative mouse homolog of human IgD (hereafter
referred to as IgD) when compared to splenic B lymphocytes of normal adult
mice (9 , 16) . To examine the ratio of surface 1gM to IgD on those B lymphocytes
of F , females which were not susceptible to lysis by the absorbed antiserum , we
treated F , female spleen cells with the absorbed antiserum and C. Live cells
were recovered by Ficoll-Hypaque centrifugation, labeled wi th  ‘~ ‘1 using the
lactoperoxidase technique , solubilized with 0.5’7 NP-40 in phosphate-buffered
saline , and the surface Ig precipitated as noted in the Materials and Methods
section. Fig. 4 illustrates the sodium dodecyl sulfate-polyacry lamide gel elec-
tropherogram of ‘~~I-labeled membrane immunog iobulin obtained from F,
female spleen cells treated with normal mouse serum (NMS ) and C (Fi g. 4 B
or with absorbed antiserum and C (Fig. 4 A I .  The ratio of surface 1gM to lgD in
the NMS- and C-treated cells is approximately one , as has been demonstrated
previously when the sp leens of adult mice are examined (9 , 16) . By contrast ,
the cells that remained after lysis with the absorbed antiserum and C had a
very high ratio of surface 1gM to IgD.

Ontogeny of Alloantigen-Bea ring B Lymphocy te ’s in DBA I2 Mice. The re-
sults presented thus far indicate that the alloanti gen s recognized in the
absorbed antiserum is present on a subpopulation of B lymphocytes deficient
or absent in immune defective CBA/N and F male mice. Previous studies have ’

k’  i. .- - .:  .. , , . ‘ r’-~~’. : :~~~~~i~~~~i’ ~~~~LL . ~~~~~~. 44
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HUMAN

~ BSA OvA i~APPA

2,000 -

1 ,000 — — ANTI Ig PROFILE
NORMAL SERUM PROFILE

50 tOO

MIGRATION (mm )
Fio. 4. SDS-polyacry lamide gel electrop herogram of °~I-labeled membrane immunoglob-
ulin specifically precipitated from (CBA/N , x DBA/2 ‘ IF , female sple’en cells pretreated
with (A l  absorbed C57BL/6 ant i-DRA/2 serum C. (B( NMS ~- C.

indicated that this subpopulatpon develops relatively late in the course of
maturation in normal mice. Consequentl y, we examined the ontogeny of
alloantigen-bearing cells in DBA/2N mice , an immunologicall y normal strain.
Among spleen cells of 14-day-old DBA/2 mice , only 5.7w were lysed by the
absorbed antiserum , in contrast to the lysis of 34.5~ of adult (>8 wk i  spleen
cells by this serum (Table III ) . Furthermore , with FACS-purified cells only
20.6tY~ of Ig ’ spleen cells derived from 14-day-old DBA/2 mice were lysed ,
whereas 66.7~’-4 of adult Ig ’ cells were lysed. This indicates that the increase
during maturation of cells capable of being lysed by the absorbed serum
represents expansion of a subpopulation of Ig ’ lymphocytes bearing the al-
loanti gen and provides further evidence that the differentiation antigen is
expressed on a mature subpopulation of B lymphocytes.

Discussion
Previous work in our laboratory has demonstrated that CBA/N mice and F ,

male mice derived fro m crosses of CBA/N female mice with normal male mice

-~~~~~ vs -~‘~ r~-- -  ~~--~~- - -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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v( i/ c/ , I tv ,,/ . l f, .so rbe ’i /  . t i , t i .’n ’io ii/ I ’,\ ( .‘~~.2’i~~/) i l , U h (/  1) 11.-I 2 Sp le en ( I / c

l) lt .-\ 2 l’,t’c 1uc’,,c~ 
Net pe’rce i,t c~~t , ,toXI ,  i)~

Is
I i,s,,rtt’ ,l Ig Ig

14 ,I,n~ 1(1.1 5.7 ... 7 211
2! d o  54. 1 15:1 2. S t i  .4
15 ,Iay~ 57 1 :t l .4 0 . 6 7:1.0
A duli 50 2 :14.5 7.2 66 . I

‘
~ t ’’t ,,x c i t y  w,is ,,,e’~isure’c 1 liv the’ tu’vpiin blue dvi’ exclusio n te’chn ique.

~ l’ht’ ,oaxiu,iuni pe’ ,,, ’ i ( t c’v totox ic i tv caus,’,l liv ae litution ‘ 1 :2 — 1:32 1 of the .,I,~,,rh, d ( 57151 .
l) l(A.2 ,i,,tise’,’u,o litmus th e ’ ni,ixln,u,n pelt- cu lt  cvt ,,tc ,x icitv cause d liv a diiuti,,’i ‘ 1 : 2  1 32
\ \ I~ t e lls were ’ la be led  with F) ant ,—1g~ind passed thr,,ugh the’ F’.-\ (~~ ),, • f  ,,r, Ire ’zit um’nt cc i th tb ,
abs, ,r li,’cI m i  he ro .  Ig Ig cel Is we’re’ se’pa rated using I he’ F’.\ ( ~

have a deficiency in a subpopu lation of B lymphocytes. ‘l’his suh populiition i l
,

cells develops late in neonatal life and can be distinguished from t i th er  B
lymphocytes by the presence of the following surfhce membrane t ’harat’tt ’l’i~i !e’~ :
a )  the complement receptor ( 14 ) , ( b l  the minor  l ymp hocyte s t imula t ing  ‘

coded lymp hocyte-activating determinants ( LADs) ( 12 — 17 ) , ( c - I a low density f
1g M 12 ) . I d )  a Io w- t o- tn t c ’rmedia te  density of total Ig 12 1 . and I , ’  I a re la t ive ly  low
ratio of surfitce 1gM to IgI) ( 9 ) . The apparent absence of this B-lymphoc yt e
suh popu lat ion in (‘BA N mice presented an opportunity to develop an antiserum
directed against differ entiation ant igens uni que to these cells (2 , 9— 12 1 . In i t i a l l y
both CBA/N anti -CBA/J . and ( CBA/N x DBA/2 -

. (F , male an t i -F , female
sera were prepared. Unfortunat ely,  both these antisera were not c,~’totoxit’.
Therefore , we adopted the strategy of producing a pol yvalent antiserum and
rendering it specific for the B-lymp hocyte alloantigen by v ’xt e ’nsi v e ’ absorption
with thymus and spleen cells from immune defective mice. Thus . (‘57BL 6 mice
were immunized with DBA/2 spleen cells and the resulting serum absorbed with
thymus and spleen cells from (CBA/N 9 x DBA/2 (F , male mice. This
absorbed serum lysed fewer than 6’~ F , male spleen cells , but was cvtotoxic for
25—35~? of DBA/2 F , female spleen cells. The small percent ofF , male spleen cells
lysed by the absorbed antisera may reflect the existence of a small number of
alloantigen-bearing B lymphocytes in the immune defective mice. More likely .
it reflects the presence of antisera against DBA/2 histocompatibi lity antigens ,
which were not completel y removed during the absorption procedure .

Anal ysis of the lysis of normal lymp hoid cells by the absorbed antiserum
showed that approximately 50-70’? of Ig ’ adult F , female or DBA/2 spleen cells
were susceptible to lysis , but that onl y 20’~? of Ig ’ spleen cells of immature mice
( 14-day-old DBA/2 ( were lysed. Therefore , the determinants detected by the
absorbed antiserum were found on a late develop ing B-lymphocyte suhpopula-
tion. This is what  was predicted beft)re the testing of the antiserum , knowing
the cell type which was absent from the populations of immune defective cells
used for absorption. Furthermore , the Ig cells which are killed 1w the absorbed
antiserum have a r e la t Ive l y  low density of surface 1g. a lt )w ratio of surface 1gM
to IgD , and a large percentage of them bear the CR. These are characteristics
that distinguish mature or late devc lop ing) B-l ymphocyte subpopulations from
immature B cells.

~~~~~~~~~~~~~~~ ~~~~~~~~~~ - _ _  ~~~~~~~~ ~~~~~~~~~~ — _
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‘l ’he’se ’ f indings indic ate ’ that there is an a l h m t v p ic dif ferent ia t i on anti gen Ioi’
ant ig en s(  on a suh popu lation of ’ B lymp hocyte’s which can be identif ied h
making use of’ a mouse strain which  has a defect in the development ,,f this
populatio n . Strain distrihuti o ’3 analyses are underwa y to fu rther characterize
th i s  new al l otvpic  antigen. Preliminary experiments using ant i - l . v  4 , 1 serti
indicat e that such sera lyse all of the Ig cells derived from both CBA/N
l) 1 3: \12 (F , male and female mice )Ahmed , A., I , Scher , and \\‘ . E. Paul .
Unpublished ohservations . Thus , the alloantigen reported in this comn 1u ru ica-
t ion must be distinct from Ly 4.1 , Tentative ly, we’ propose to designate this  B-
cell differentiation antigen as Lyb 5.1.

Summary
CBAJN mice and F , male mice , which are hemizygous for the CBA/N X

chromosome , have ’ an immune defect which is associated with  the absence
(deficiency ) of a subpopulation of mature or late develop ing B l ymp hocytes. This
characteristic was utilized to develop an antiserum that was specific for this
subclass of B cells. C57BL/6 mice were immunized with DBA/2 spleen cells , and
the ’ resulting antisera was absorbed with lymphoid cells derived fro m immuno-
logically abnormal (( ‘BA/N x DBA/2 ~ (F , male mice. The absorbed antisera
was cvtotoxic for a subpopulation of lymphocytes that was present in the spleens
of adult DBA/2 and (( ‘BA/N 7 x DBA/2 :flF , female mice.

The cells killed by the absorbed antisera were Ig-bearing, complement recep-
tor-bearing B lymphocytes , which had a low-to-intermediate density of total
surface 1g. Moreover , the cells remaining after treatment of adult (CBA/N
DBA/2 d (F , female spleen cells with the absorbed antisera and C had a hi gh
ratio of surface 1gM to IgD. The development of this cytotoxic alloantisera.
~t ’hich is specific f or  a late developing Imature ) subpopulat ion of B l~ mphocvte’s .
will  allow the functional characterization of subclasses of B lymphocyte ’s

The’ authors wis h to acknowledge the te ch nical cis .s,sLince of M~ Al ice ’ K. Bc’r,cing. th e ’ ed,t,,r,al
iss ,s )anc c’ of Mrs. Betty J. Sv lv m’s er . and the helpful discussions with l)r. [I. E. \1 ,’— ,,’ r
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