Characterization of Lymphoid Cells Expressing
Common Acute Lymphoblastic Leukemia Antigen
(CALLA) in Bone Marrow from Non-Leukemic
Patients
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3EE MR B E BB Ic 7T 5 Common Acute
Lymphoblastic Leukemia Antigen (CALLA)

FRtE ) o SEREHIE D PEIRICTRE 9 5 AF5E

SIRKFERFEIMADRBIERE (BT H0 HER)
il E 1E =3
(BBFN634E 2 A18H ZA1)

FEEBEA, EENR (BHBEESRE) RUBLZOMBEEBREDER T ICHEET 5 common
acute lymphoblastic leukemia $iE (common ALL antigen, CALLA) Bl tERkic ow C&EER
sa— k7 a— H 4 b2 M) —E2RWTREL., BEY > SBREMIg I 5 5 CALLA Bt
ML D R EH/NRTIE 35.6+12.6% (FHfE+SD.), BEBRMEFRRBEVEOBR TIZ35.2+
14.9%, %% P /MR /N ESREER T 27.3013.5%, BHERO 2 WERER TIX 32.9£6.9% & %
NEAEEERL. TR LTHETESEEMORATIZ 2.714.8%, {LFREFOBMEE T
6.2+7.3%, EBRATIE6.3£5.0% L {EETH - 7. CALLA BHEESRIMERREEBIP LU ENEE
NEI2Tn3 ALL OBRETHEBCHIIL Tk, FAROMIBRR I EHBELZ I ALL RUBER
BEEEMOBEBIBOTLEZESN:, £/ CALLABHXR SR IEROUHEEEAN -2, Zh
50 ko6, CALLA MRS BHRONMEENT CBE T 2 L 2 A20EH, BFREDOR Y Ya—N, &
BOBHELR CORTFICL > TEHT 5 2 LaMEE &N, Common ALL 0 H MsFHAR & X8 B 1L T
101.7 (mean channel number) TH 720w LT, E¥ GEEMHEM) © CALLA BEME oMy
BEIdTEH29.4 L8t 7u— -« 4 b A MY —RAVZEMEITIC LS & CALLA BT BY,
OKB2, HLA-DR, OKT10 »SREFCBHET—HMOMATi: Leul6 b BIETH 7243, B2, OKM1, OKTY,
OKTI1l izfeETh -7, 2 oHE b IgM 2BV &R EEIC & D IRER « #ik EPICS C T4E
L7z CALLA B4R D 10% 12 2 11, 72 terminal deoxynucleotidyl transferase(TdT) IX#HE~R
WA Fy ¥ — CHREHEIC L > T 20%0MIaIC B fkEsns, DEoBRC LY EERUHAMKFERE
BB IR T 2 CALLA BEMRI B ATEMlEY: & pre-B #ill & TOWBL W MERREICH 3 BHilIR
OHIEEEICBL TWA LS 2 EpHEE& R,

Key words CALLA, B progenitor cell, bone marrow, BMT, flow-cytometry,
two-color analysis

Greaves 5341 TAMY » /B ME (acute 7z, Ihdtvbi®w3 common ALL#HUE (common
lymphoblastic leukemia, ALL) #ig TR % %&&E L ALL antigen, CALLA) T, /MNE® ALL MK DK
& %2587, #OHMELAVIRE» S, ALL flg 80%w B L TCBVCALLABYX o B &
WECEREYIS BT AR & L T 95-100kD D5 F & (common ALL) i3 T fika<> B #05TH M & EL LB
ERLEESAS2UTOR—DHERTF F3H s BFERRIFLENTVS,

Abbreviations : AML, acute myelogenous leukemia ; AMoL, acute monocytic leukemia;
ALL, acute lymphoblastic leukemia ; Ara-C, cytarabine; BCGF, B cell growth factor ; BM,
bone marrow ; BMT, bone marrow transplantation ; CALLA, common acute lymphoblastic
leukemia antigen; CD, cluster designation; CML, chronic myelogenous leukemia; CPA,
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ZOHRitz 52 L D CALLACH T 28 27 v—
CHENEE &N, 70— 1 b A Y —DFEIfES
TEHL OFfRBZ &N, FhiZ L > T CALLA 28
MM RO 2 BETE R 2 <, —BoMeiE
ELTE 2L MAREET 2 enRane, —
Dl BiifaoMEFiE & LTER £ M EEEh DY
VOSERBEHRIC R AN T VLS Z £97, Fi-fRE~
VA FV Y —-EREI L ->TE, NER OIS
CALLABO S FHEETH I LY, FBOETR
CALLA \ZRUBASRRIEK, fSMFM ML T3
TEDBRENTVEI, hesDh Tyt~ B#

DML HEHEDOH L L COERTO B FIERMEII B8
2 CALLARBAOREEIRKROFE NI EI5ThH
3, Clark &%, EERAOBEY > Bz 503
CALLA B, 49 7.2%, Ryan S ZIEEKA
TR 4.5%, INETIRI3.TUTH- e RELT
w3, L»L Ryan & DR LU I/NEDBEEIL BEEERR
D WEFEEY, BRKEELZ S THI 2L ER
BANRER VAR, FITEEIERSHELTE
BERER A AR L RN RNREBRIEOE
Bz 10 5 CALLA B MMl 0 3 B b e o
MELR., £72, 70—% 4 b A M) —2AVTTo

Table 1. Analysis of CALLA on bone marrow cells

. : No. of patient: Age CALLA" cells

Diagnosis (No. of IZimes‘)S (yeagrs) % (mean*S.D.)
Normal children 3 (3) 3,5, 11 35.6%12.6

adults 5 (5) 23~29 6.3% 5.0

Post BMT 5 (15) 2~13 23.0t16.6
ALL

During therapy 17 (32) 2~12 5.9% 7.0

Off therapy 9 (18) 6~16 28.4%12.3
AML

During therapy 4 (5) 6~13 16.5%27.3
NHL

During therapy 3(5) 5~10 20.1+24.8
Neuroblastoma

Before therapy 2 (3) 0.1 32.9% 8.4

During therapy 2 (2) 1, 2 6.3 2.3
Wilm'’s tumor

During therapy 2 (2 2,3 4.2% 4.5
Ewing’s sarcoma

During therapy 1(1) 12 35.8
MDS

During therapy 1 (1) 10 0.1
Osteogenic sarcoma

Before therapy 1(1 15 10.1
Renal cell carcinoma

Before therapy 1(1 15 16.5
Aplastic anemia 9 (14) 4~12 2.7t 4.8

Mild & moderate 2 (2 9, 11 12.3%€ 6.8

Severe 7 (12) 4~12 1.1+ 1.2
ITP 11 (1D 2~ 8 27.3%+13.5

Acute 9 (9 2~ 6 31.2%+11.4

Chronic 2 (2 4,8 9.9+ 6.6
Chronic benign

neutropenia 6 (9 0~ 2 35.2%14.9

CALLAY, CALLA positive; BMT, bone marrow transplantation; ALL,

acute lymphoblastic

leukemia; AML, acute myelogenous leukemia; NHL, non-Hodgkin lymphoma ; MDS, myelodys-
plastic syndrome ; ITP, idiopathic thrombocytopenic purpura.

*total times of tests.

cyclophosphamide ; FACS, fluorescence activated cell sorter; FBS, fetal bovine serum;
FITC, fluorescein isothiocyanate; GVHD, graft vs host disease; *H-TdR, tritiated
thymidine ; ITP, idiopathic thrombocytopenic purpura; MDS, myelodysplastic syndrome ;
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72H CALLA itk e Z h SO &R 7 0 — > Fitk
r O THEEATIC X D, CALLA Btefilao SHLBR
DWTERETLLE LI, BEVA P VIINT IR
EEERE L, ZOMizonciEs T 2HFe, £
DEBEEAERII DOV TEER LML,
NEELUHE

1.5 ®

EEMEBE UCNRI BRI MEREE 34, BRAR
BEASGEROL MTEBEEI 1985F1RLD
1987 412 A 2 T RKEMBHRRER AR
JRBEICSRBRE S AP O BE 82 B2 v B
MEE O BEM P ¢, F 12 vincristin, doxorubicin,
cyclophosphamide (CPA), prednisone 7z ¥IZ & %
ek MEPORE 0 &L, > bAE) vl
mm (ALL) 174, SUEEFHEEALE (AML) 4%,
Ry F U 28 (NHL) 3 4, SR HHIE 2 4,
T4 NVLAEE 2R, -4 v TRE 14, BRHREE
REREE 1R Th-7-. #OMh, {bEREEiERTs
O BEEBO R WEREEOBE 4 & (FHEEFE
2%, BRME 14, BHREE1R), LEREERTHE

Table 2. Monoclonal antibodies used in this study

DREIL (ALL 98), BETRMEMSEE 94
(5 BEAE T4, BIE2H), HEEM/IMTED EER
% (ITP)11 4, 19 RMEFRRBAE 6 B TH - 72,
i, BHBEROBEIE ALL 24, SMHEkMEAI
% (AMoL) 14, BrEetams (CML) 14,
BARRMEM I EZOH 5B TH-7 (F1),

i, BT Thomas 5PN FECHE LT, H
MR XF L Tk CPA 60 mg/ kgX 2 +4 B GHRE
5 10~12Gy Q1EI B WIF 4 3E) »E-ixxhi
cytarabine (Ara-C) 2g/m?X 4 %3E00L 72 BiALE %
FETUL7:% HLA —Bss L VB L. BELRRM
Bz L Tk CPASO mg/kgX 4 £5 ) v SHiHE
5 7Gy ZHILE £ L TTWHLA —8R$ L » B4
Ui, BHEBREBERFNEER (graft vs host
disease, GVHD) @ ¥ [ iZ methotrexate % 7z &
ciclosporin 285 L7z, COBREFIC L EESEVIC
PED GVHD BRehE o7,

II. Mo 8

BB & IZE X 0 BRERRIE &~ %Y vinEs
BCCEHEERN 3ml 2REIL, B iV VEEERE
BRIk (phosphate buffered saline, PBS) T 10

MoAb CD Specificity Source Ref.

OKT9 Thymocytes, Activated lymphocytes, Transferrin Ortho 15
receptor

OKT10 Thymocytes, Activated lymphocytes, BM TdT positive Ortho 16
cells, B cells

OKT11 CD 2 E-rosette receptor Ortho 17

B1 CD20 | B cells, Pre-B cells Coulter 18

anti Leu 16 CD20 B cells, Pre-B cells B-D

B2 CD21 | B cells Coulter 19

B4 CD19 B cells, Pre-B cells, Common ALL Coulter 20

OKB2 B cells, Granulocytes, Pre-B cells, Common ALL Ortho 21

OKB-cALLa CD10 Common ALL, Pre-B cells Ortho

OKM1 C3bi receptor Ortho 22

anti HLA-DR B cells, Pre-B cells, Common ALL, Monocytes, B-D 23
Activated lymphocytes

MoAb, monoclonal antibody; CD, cluster designation, as defined by the Second International Work-
shop on Human Leukocyte Differentiation Antigens; Ref., reference; Ortho, Ortho Diagnostic Sys-
tems Inc, Raritan, NJ; Coulter, Coulter Immunology, Hialeah, FL. ; B-D, Becton-Dickinson Immu-

nocytemetry systems, Mountain View, CA.

NHL, non-Hodgkin lymphoma ; PBS, phosphate buffered saline ; PE, phycoerythrin; PWM,
pokeweed mitogen ; SAC, Staphylococcus aureus Cowan I; TdT, terminal deoxynucleotidyl
transferase ; TPA, 12-O-tetradecaonylphorbol 13-acetate.
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E#I| L, Ficoll-Hypaque Lymphoprep (Nyegaard
& Co., Oslo, Norway) WEBEL, $®HLELEICT

4°C400 g 30 RO L7, PHIEE LY PBSICT
SE¥E®L, L-71vy 2 ¥ (0.3mg/mD), =¥ ¥
(200 U/ml), ¥># <4 > (10 ug/ml), HEPES &
&I (0.02 M, GIBCO, Grand Island, NY), %&tr
RPMI1640 $%#1 (GIBCO) ZEL 7-.

M. ¥ n—>Hkic s sEBRREE

CALLA WX+ 28 7 o— >k & L T fluores-
cein isothiocyanate (FITC) #E 7% OKB-cAlLLa
(Ortho Diagnostic System Inc.) w7z, ZoOff
W7 u— il OKT9, OKT10, OKTI1L,
OKRB2, OKM1 (BLL Ortho), Bl, B2, B4 (BlE
Coulter Immunology), i Leul6, it HLA-DR (LAt
Becton-Dickinson Immunocytometry Systems) %
Buwiz, 2 st EET 2 MleREHFEER2
VR, M L 7z B e R L AR 0.1 ml s
LTErzo— Vi 2.5 1 #0%, 4°C, 30 2#EL
fz. FITC DEB I N TR W—KABOHER, 7Y
FJ b U AEMPBS (PBSA) 2T 2 E¥e#EEk, —
WHE L L TEEER I~ 7 R « ¥ ¥Hifk (Cappel
Lab. Inc. Cochranville, PA) % 2.5 ul INZ B U 4°C,
W HWEL.. TOBRLIEDOAPEERLTTROI LS
BRAT L7z,

V. 2808 n—hikic L 2 —EBREE

RArAw 2BORMESENREZAFITCL
phycoerythrin (PE) TSRS TW2HER, ThE
Ntk EEBICINZ T 4°C, 30 FHE L 7-. PE R
OHES R WES X PE THRAEL 2 I (FHH
%) B—WEitkE LTV, ZRHRELTESFF Y
S~ A « ¥ ¥HE (Tago, Inc. Burlingame,
CA), BLWERHFEELTPEERA ML IAMTE
# > (Streptoavidin, Beckton Dickinson) % v 7z,
ZURHR RN B B R 75 0 FITC ##HE
binz .,

V. RIER RS EE

fHlFEiwiE7o—-3% 4 b X YV—-SPECTRUM III
(Ortho) % Fv>, MO KXE & (forward scatter),
EABELE (right scatter) IZRAM Y >8R & @k
OERCHE U TR L, 2 BETICIZ FCM 7 —
ST 70 5 i (DS-1, Ortho) ® w7z, 7B
HABED 4T 14X fluorescence activated cell sorter
(FACS) T & 3 EPICS C (Coulter electronics,
Hialeah, FL) #f\>72%9, 43 L7z CALLA Bt
Hai3 Cytospin 2 (Shandon Southern Products Ltd.
England) #FWTA S 4 FEREZERL . May-
Griinwald-Giemsa ¢z THIIEOBRE S BEL /.

VI. TdT &%

AT4 FEAREACAY /—VTI0FHEEL
PBS T 5 SR B AR L . RS 2
Crz@iz 10% Y FIHE 15 ul 2EHME 7 ¥ £ TaT
$ifk (Bethesda Research Lab. Life Technologies,
Inc. Gaitherburg, MD) 15 xl # D& EEfAETICER
0AMEEBBEL . PBSIZTS54MT 2 3IEGRSRR
0.1% H,O, I PBS i TER 15 ARG &€/, &
512 PBS T 3 EI%E#E#E Hsu o9 DBFE L 7z ABC %
Wk ELFF ALY FH Y Y F 1gG (Vector Lab.
Inc. Burlingama, CA) # 15 xl O¥ER 30 4 HEHE
FEZTHHE, PBS W C3ERSGFERT EF vt &
v ¥ —ECHEEY (VectorInc.) 15 xl 2D =R 30 5
FEI#HE L 7>, PBS IZT 3 [E¥EiF# 3-Amino-9- ethyl-
carbasole (AECZ, Aldrich Chemical Company, Inc.
Milwaukee, WI), H,0,, bV AEHERIC CRESE
fr. BBICA Ty F v hEYYr (BRELHE)
T 10 SEBREE2T> 2.

VIl. #BBRE A u HOREFE

TAT BB L FEARRIZA 74 FERE/ERL, Kearny
50Dk & FRRIC, ZEREERE 5 %HER 5% 5
=iz T —200C 20 FEHELEE L 2. PBSICT
¥erase, FITCHEHIE + IgM (Tago, Inc.) 20 54
&% 0.1ml O IBHEFEC T 30 B L2, BEk
50%27 V&Y Y CTHALURLEHRBET I TEREL
7z,

Vil BEER UCRMMBBEERAEEY A b7 0T

5 R

1 X105 {8 o # B B2 % 10%4- 5 R M (fetal
bovine serum, FBS, GIBCO) 50 RPMI1640 558
0.2mlwE¥EL, v 4 2707 vr—1 (No. 3042
Falcon Plastic, Oxnard, CA) #fER L THEL .
<A M RHSHUDRERTY, 5 HHROF—
294 —F<wA4 b4 > (pokeweed mitogen, PWM,
GIBCO) # 10 pl/ml, Xid 100 SEROEE T F VK
B a—7 > 14 (Staphylococcus aureus Cowan I
#, SAC, Meloy Lab. Splingfield, VA) 10 x1/ml %
FRAL, 5%C0, 1 > Fa—~—%—7T37C 120
ROKE % % [Torz, 4% 1% 1k 24 FF ] AT tritiated
thymidine (*°H-TdR) % 1 Ci/ml iz, HEA~OD
WOABERWEY v FL—varpy >y —IZTHE
L7z, BEBITRTMY ZVTITo .

IX. #EHFAIRTEE

BoEBEE TN CEIELEERE TR L.
2 HOEHEOEDOREIC I FEEOERIM L ERT
& 72\ &, Wilcoxon DIERIFIRE % B\ 7z, FIRRIC 2
FER DO FEE OME 12 13 Spearman FHREREE V7.
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Fig.1. The percentage of CALLA positive cells in bone marrow cells. Eight bone

marrow samples were obtained from 3 normal children who were donors for bone
marrow transplantation and from 5 adult volunteers after informed consents. Bar
indicates mean for each group. chem., chemotherapy ; A. A., aplastic anemia.
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1. E¥RUEBHKEBICES TS5 CALLA BiEfRRko
te=e

RIRVHICHET LS, EEDRTIE35.6L
12.6% CEHE+ESD.), EERATIE6.3£5.0%T
WEBCREEESTD s (p<0.05), FEER!
EBWTE, ALLO{LEREROBE TIX5.9%
7.0%, BEKTHROBETIZ28.4+12.3% R TH
CEEDOEENRE SN (p<0.01). AML TEREH
DEBETIE 16.5+£27.3%, NHLOERFOBETIZ
20.1+£24 8% TREAEEICIE > D E MR SN2, P
HHR SRR AM TR L A Y 0 BT <, EHIRRK
BEoBRETIE, 7—VHREMTEWER2R SR
7o, BETIERS TR AR HRBIGET, HRMRERE
T S b BRI CIR ER /AR SRR TH o T,
BERRAMEAMTREERANI 2B S BUT ThHo7e

Z 60
3
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Fig.2. Recovery of CALLA positive cells after
bone marrow transplantation. = B, 12
years old patient with ALL; @ ®, 2 years
old patient with ALL; O 0, 9 years old
patient with A. A.; 0, 10 years old patient with
CML ; A, 3 years old patient with AMoL.
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2%, BED S ERELL 2B TIE 19.0%0 5 0.3%~ &
ZHLEAOBBED SN2, ITP Tid 27.3+13.5% TIE
HANREIZIZRARTCH o0, 20> bAMEOBET
13 31.24£11.4%, B0 BETIZ 9.916.6%THD &
HOBEOHBIERIZE» 72 (p<0.05), @M EM
FHERREAE T 35.2+ 14 9% CIEE/NR L 12 12H
wThote,
II. BEBBEORECE 1T 5 CALLA BX#ER
niEm
BHEEEROBERE IO CALLA BiHuMims i
HER1I7AZTRSBUT CH -0, BHEE 1A
EEBETRAKRCHMLUBHEE 3 VB itz 0%z
TELL (K2) BHE%k 1E 248 L 72 AMoL,
CML @2 Bl h#n 19.2%, 38.0%Th -7 .
. E¥RCFEOMFBEBRHMAEDO CALLA R
TER & 05 BT
RIRUR1IEZRLULLEEERNER/NR EEW
CALLA MR %R 2EBO D b ITP, ST

60-
50' % ®e
40

% of CALLA positive cells

RERIEAME, IR THRO ALL 280, 2hFhok
BREELERE/NR, EFEAOMEL O CALLA Bi®R
PEEMACHRE L, K3 emRT LI,
y=236.1—1.17x (r= — 0.58)
y, CALLA [543 ; x, Fi
&, F#s e CALLA BMEEoMICIEREOAOMHEM %
A7z (p<0.01),
IV. EXBHMEBOCALLA B nFEMABEO
CALLA o tE®
Common ALL @ B MM & EF/NERUERED
BRBCRSNZER CGEOMmEYE) @ CALLA Bit
HMAg % SPECTRUMIILIC T # O & X8 E % linear
scale THEE L 7:. BRSO CALLA B4R
BIZELACHENEEH T mean channel iX
29.4+3.5 (FHELSD) Tho7-. ZHIZITL TH
FALL BE Bl D CHIE L 72 & 2 5 By
@ CALLA 5813, 30.5 L8 o 72 1 &0 TH%
i< 101.7+£26.4 TH-te, EERUVAMBOMRE

y=36.1-117x
(r=—-0.58)

0 2 4 6 8 10

15 20 25

Age (years)

Fig.3. Correlation between age and percentage of CALLA positive cells in bone
marrow. Each point represents the data from patients with off-therapy ALL, ITP,
chronic benign neutropenia and from normal volunteers.
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FILHID2DER 7T A% 4A, BIZRL .

V. IE%¥ CALLA BHfan — &g

CALLA BRI Y0 & 5 2 XEHAR 215
DRET 2 72012 OKB-cALLa & # h LIS o #iE
¥y o— ik O T ERAT (K5).20
—EfEic & b CALLA G M# gk, B4, OKB2,
HLA-DR, OKT10 D% hZhOBH#EHof i+
NRT&ENI. Leul6 iz CALLA BED R D BVE
HHED -HCHLBETHY OB T
CALLA* Leul6~ #836.3%iz 3t L T CALLA*
Leul6* 1% 2.2% 2L & p -7z, CALLA- Leul6* &
7.1%TH -7, MDFIzs VT H CALLAY Leu 16
£ 3.5+1.2% (FHELS. D) W EERTH-T:,
CALLA B¥HIlE & B2, OKT9, OKML, OKT11 D
AR RS AOBER L, WELRRCHMEDOH
o,

250
(A) 75.2%
200
150
100
. 50
3 alosor
e S0 100 150 200 250
3
c
= 125
(<] (C) 95.6%
@) 100
75
S0
25
PR YRR R
USRS SIS MU TS SR . Sy S——

SQ 100 150 200

VI. CALLA B#RBan EPICS C (= & 2 B

EPICS C i & D 43 L 7= CALLA Bteila &
#HRE % SPECTRUM iz CTEM L (4.C, D). B
e L THEL MR CALLA BHEE X 95.6%
T, M CALLA BiERIZ 5.8% TH o7, #h?
ND AT 4 FEAE % May-Grinwald-Giemsa 12 T
gL, @6 IRENTV:S X 512 CALLA BBIEH
foREHENE ) o EROBEERL, REidFE
EUETHo7, PEORKEODY SRR b BT
LT, FRIENL T CALLA BT EER R
PR R S EEN T,

VL. TAT R UHRREMA p SHOREM

CALLA BiMiED A 5 4 FIERTI/NED Y »08
RO > b F 20%i TdT Bt kas h
fo. REIQMKE TdT ke Sk o7, HlE
P u $H13 CALLA FRMEMIRRD 5 5 0% BIET

(B) 32.3%

(D) 5.8%

S0 100 150 200 250

Fluorescein intensity

Fig.4. Flowcytometric analysis of CALLA positive cells: (A) common ALL cells,
(B) normal bone marrow cells, (C) sorted CALLA* cells, and (D) sorted CALLA~
cells. Channel number of CALLA intensity by linear scale was 108.01+49.8 (mean=+

S.D.y (A) and 30.9+21.5 (B).
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Fig.5. Correlated expression of CALLA and other
cell surface antigens on bone marrow cells of a
BMT donor. Bone marrow cells were double-
stained with fluorescein isothiocyanate (FITC)
conjugated OKB-cALLa and phycoerythrin (PE)
conjugated Leul6, B2, OKT11, HLA-DR or non-
cynjugated monoclonal antibodies (control
ascites, B4, OKB2, OKT9, OKT10, OKM1).

EPICS Ciwk»Tsr@EL 72 CALLA Bifileo <
4 bF w2 H-TAR DIV A& %K 3 KR
T, N E U TS EE R R R U AR I
R R R 7o, FESEEREMAE S & U CALLA B
MBIE= A S UIERIMzB VLT Y *H-TdR DEY
ABBEETA T VRN X > THEHLER
o ondrol, CALLA B <A M7 v 0
Wi, FEEINC e 5 373 H-TAR OB D A A I3 {E{E
TH-o7z.

% x

EEEFRICFELET S CALLA BiED U > SBRaEM
Bt FcBWTEERTE 2R RHL BMilgTs
378, %7z common ALL O#EIE & FIREINIEH &
FULTAL0EROL N2 EIBTHE, Ih
S MR/ NRO B2 RIREOHEBF AR
BELBEHELTWA I LR T CICHMsnT 58, &
Fi: 2 3VNEOMBRBOREIEIC L > TZDHENE
DEIREEL T EIPRE L, ZOBRE, 250
EE/NETH 2 BEHEEREE & MRBDOF THR
B B R ERRAE, ITP, RIGEOBHERO
B ERE T BREY » oS o CALLA Bikiiia
12 20~50% & EEE T LN L CTHETEESR
MTE5BUTEEETH- T2, ErALEREFOR
FHWHL T3 EBOEBELK T LI BE TCALLA
BHEASERICENLTWwa Z L, BHBHERET
BBHEE 1AL VABICHEINL TwaZ ey kY
Greaves 52HYER#EL L 7= D L [k, #hEhH 2 L idE
BHroE#w CALLA BiEMlassgmL Tws 2 &
MBS MR o, &7, IROEER L > REED
BRUEEBRBIED CALLA BMHE £ £85I K
L7t ZAERE CALLABHEO B r=—0.58
TEELZAOHEBRBG RS ok, MEoZens
BHiTh O CALLA BHEMlE o L3 3 i, RIS A
7Y a—, EROESL CEHOMEREICES T
BRFICL > TEELRZU TR I EMHEESNT.

Wz Z /N HEINL Tw s CALLA (CD10) 1%
R ORMOMIETH 2 piE»D B ORFEDOH
7o—riitkEAOT OB ERA R, 2 ORR,
CALLA MM BMfETH2 2 L 2 RET 2 B4
(CD19) H3B5M%, B filic#IH & s HLA-DR, OKB2
LBHTHY, EHETATH S OKTI0 b BIET
BHot:, FRCHLT, RABMKCER s B2
(CD21), ¥k, BHIERICRME 13 OKML, + 7R
72U TSI —TH5 O0KTY, £TH T M
BEnsd OKTIl (CD2)RT~RTEMTH-72. Lo
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Fig.6. The morphological appearance of sorted CALLA positive cells. Cytospined

cells were stained by May-Griinwald-Giemsa (Original magnification X1000).



Table 3. Mitogen responsiveness of bone marrow
CALLA positive cells

Medium  SAC PWM

Exp. Sample  “cpyy (CPM)  (CPM)
Exp.1. BM L
MNC 9878 7345 10551
CALLA* 830 951  N.D.
CALLA- 2519 10139  N.D.
BM 2.
MNC 8941 9430 12338
PBL 1. 1768 5586 18262
Exp. 2. BM L
MNC 6352 7989 13965
CALLA* 482 388 400
CALLA- 3091 8716 11553
BM 2.
MNC 11746 7983 25823
PBL 1. 650 1989 10524
PBL 2. 4511 5721 32747
Exp.3. BM L
MNC 19233 21916 6368
PBL 1. 650 1989 10524
PBL 2. 4188 15523 26573
Exp. 4 BM L
MNC 24021 18145 12264
PBL 1. 2498 3014 13492
PBL 2. 2529 2548 13492

Bone marrow cells(10°) and control peripheral
blood lymphocytes were plated in 96 micro-
wells, and were incubated with SAC(10-*vol/
vol) or PWM (1: 500) in 37°C 5% CO, for 5
days. At 24 hours before harvest, 1 4Ci *H-
TdR was added, and the uptake of *H-TdR was
measured. The data are expressed as mean
counts for triplicate cultures. Exp., experi-
ment ; SAC, Staphylococcus aureus Cowanl ; ,
PWM, pokeweed mitogen; CPM, count per
minute ; BM, bone marrow; MNC, mono-
nuclear cells; CALLA*, sorted CALLA posi-
tive cells; CALLA-, sorted CALLA negative
cells; N.D., not done; PBL, peripheral blood
lymphocytes.
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Fig. 7. Schematic representations of B cell differentiation. (A) normal B cell
differentiation. (B) B cell lineage ALL. CD34, monoclonal antibody against
immature leukocytes; CLA, common leukocyte antigen; slg, surface immuno-

globulin.
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Abstract
Non-leukemic cells expressing common acute lymphoblastic leukemia antigen (CALLA*) in

bone marrow (BM) were characterized by flow-cytometric analysis in this study. BM samples
were obtained from adult volunteers, normal children and patients with various hematological
diseases. The percentage of CALLA* cells in BM lymphoid cells was high in normal children
(35.6+12.6%, mean+S.D.), and in patients with chronic benign neutropenia (35.2+14.9),
idiopathic thrombocytopenic purpura (27.3413.5) and solid tumor without BM metastasis (32.9+
6.9). In contrast, the relative proportion of CALLA* cells in BM was low in aplastic anemia (2.
7+4.8), malignancy during chemotherapy (6.2+7.3) and normal adults (6.3+5.0). The
percentage of CALLA* cells was also significantly increased in patients with ALL who recently
stopped maintenance chemotherapy and were undergoing hemopoietic regeneration. A similar
finding was also obtained from children who had been transplanted with BM. These results
suggest that the relative proportion of BM CALLA™ cells seems to be closely correlated with age,
therapy schedule and various hematological disorders which influence the proliferating activity of
BM. The CALLA intensity of normal BM cells was expressed as 29.4 mean channel number,
while that of common ALL leukemic cells was 101.7. Two-color analysis with flow-cytometry
demonstrated that CALLA™ cells co-expressed B4, OKB2, HLA-DR, OKT10 and partially Leul6
antigens, but they were negative for B2, OKMI1, OKT9 and OKTI! antigens. Additionally,
cytoplasmic y-chain was expressed in about 10% of sorted CALLA* cells, and approximately 20%
of these cells was positively stained for terminal deoxynucleotidyl transferase (TdT). These
results indicate that non-leukemic CALLA* cells in BM belong to the B cell lineage cells with
relatively wide differentiation stages from B cell progenitors to pre-B cells.




