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= Abstract =
The Study of the Immunoassay by the Monoclonal Antibody
— Flow Cytometry for Cell Surface Phenotyping —

Ki Sook Hong
Department of Clinical Pathology, College of Medicine, Ewha Womans Universily

With the development of monoclonal antibodies, they have various utilities for in-vitro diagno-
sis in differentiating tumor cell type, and for therapeutic purposes. I experimented the reaction
of many leukemic cells, hematopoietic and nonhematopoietic cells with many known and
new monoclonal antibodies using flow cytometry.

The results are as follows :

1) There were 18 cases of B-lineage Acute lymphoblastic leukemia(ALL)(64%), 8 cases
of T-lineage ALL(28%), 1 case of B-myeloid ALL(4%) and 1 case of B cell ALL(4%) in
28 cases of ALL.

2) The reactions with anti-CD9, CD10, CD19, CD24, CD34, CD72 and HLA-DR were positive
in most cases of non-T-ALL, and the reaction with anti-CD13, CD33, CD40 were relatively
positive in a few cases of non-T-ALL.

3) The reaction with anti-CD24, CD19, CD20, CD72 and HLA-DR was strong positive in
1 case of Hairy cell leukemia(HCL).

4) There were 17 cases of B-Chronic lymphoytic leukemia(CLL)(71%). and 4 cases of
T-CLL(17%) in 24 cases of CLL.

5) There wete 8 cases of B- non Hodgkin's malignant lymphoma(NHL)(57%), and 4 cases
of T-NHL(29%) in 14 cases of NHL.

6) There were positive reaction with anti-CD2 in normal bone marrow, fetal bone marrow
with anti-CD19, tonsil with anti-CD4, anti-CD19, and thymus with anti-CD?2.

Immunophenotype with panel of monoclonal antibodies using flow cytometry is very helpful
to take diagnosis and treatment for hematologic malignancies.
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Table 1. Monodlonal antibodies used for immunophenotyping

Used

CD
antibody(similar antibody)

Spedificity

CD2  9.6(OKT 11, T!1, Leu-5)

CD3  Gl9.4(OKT-3, T3, Leu-4, UCHT1)
CD4  GI17.2(OKT 4, T4, Leu-3)

CD5  LewI(T1, T101)

CD7  Leu 9(8Al, WTI, 4A)

CD9  BA-2(5]-9A4, Du-ALL-1)

CDI0O  BA-3, 24.1, J5(CALLA)

CDI3 My’

CDl4 UCHMI(MY4)

CDI19  B43(B4, Leu 12)

CD20  2H7(BI)

CD22  G28. 7(HD 6, HD 89, 29-110,
SHCL-1, SJ10-1H11)

CD24  BA-1
CD33  My?
CD34  HPCA-1
CD36  5F1
CD40  G28.5
CD45 94
CDh72  J3-109
- HBla

Pan-T lymphocyte(sheep erythrocyte receptor)
Pan-T lymphocyte(mitogen)

T helper/inducer

T-cell ALL, B cell ALL

T-cell ALL

Lymphohematopoietic bone Marrow
Progenitor cell, most non-T-ALL

ALL, Lymphoma

Myeloid, monocyte

Myeloid, monocyte

B lymphocyte, malignant B cell

B lymphocyte, malignant B cell

75% of B lymphocytes most malignant B cell

B lymphocyte, granulocytes malignant B cell
Myeloid, monocyte

Myeloid progenitors

Monocyte, platelet

B lymphocyte, monocyte

Leukocyte

B lymphocyte

HLA-DR, Ialike antigen

CD : cluster designation
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Table 19] &= GIASEIAEL Wi 4CoA
17t 81e% 2.5% CBS/PBSRYO 2 923 wolx
t}. A 2 34 2+ fluorescence isothiocyanate(FITC)-
labeled goat F(ab’)2 antimouse immunogiobulin
(Becton Dickinson)-& Z+ §1% 4ul¥ A}F&-3}¢ch
4o A 3087t 323 2.5% CBS/PBSE 33 A|H
P,
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Table 2. Classification of ALL

conjugated goat anti-mouse Ig(Becton Dickinson)}
3087 WA TN ¥-g X)7it}. 2.5% PBS/CBSE
A3 3 MslgG(Coulter Co.)E ‘:gsv_ 1087k 4T ¢
Ao A g ). a2HdFE M EEL phycoerythrin
(PE) conjugaued SHIERFAET F A 302
2wy AT 33 AR MIAAAE 24
hz7o 2 g} FACS Star Plus(Becton Dickinson
Co.)Z BA8}¢t}. FITCS} PEY] excitationg €3}
argon laser(400MW, 488nm)E o8-8} t}. Fluore-
scence emission& FITCE 530+ 15nm, PEE $3)
A= 575+ 12.5nmE AFE-3Fo] A&stgth Forward
scatter$} 90° scatterE 3] A FITCS} PES) contourZ
display3tc}.

e EN e A4 1 quadrantd] % & ¢, °lF
G A9 I quadrant ; PE %4, 1T quadrant ; PE
k4] H FITC A, 1M1 quadrant ; PE @ FITC &4,
IV quadrant ; FITC <44 % & Jedth 20% )%
£ dAoz gk

Classification Case No. Markers

(%) B Sig T My
B-lineage 18(64) T — — —
T-lineage 8 ( 928 ) _ _ T _
B-myeloid 1( 4 + — - +
B cell 1{ 9 + + _ _

B ; Blineage antigen(CD19), T ; T-lincage antigens(CD2, CD5), M ; Myeloid antigen(CD13),

SIg ; Surface immunoglobulin

Total events=9170. ; Events at or above 1=9170.

Quadrants at [0, 25]

4_L
I) 0= 00%
1) 2958.=323%
m 0= 00%
V) 6212.=67.7% 320
Ijm
LOG FITC iy T
16+
4

FWD SCR

Fig. 1. Expression of ant-B43 FITC in B-ALL cells.
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Table 3. Expression of markers in non T-ALL

Marker No. of *case/Total case(%)
unstained 0/20 (0)
E-rosette 0o/5 (0)
CD2 0/20 (0)
CD3 0/2 (0)
CD4 0/20 (0)
CD5 0/20 (0)
CcD7 0/20 (0)
CD9 6/6 (100)
CD10 18/20 (90)
CD13 1/20 (5)
CD14 0/20 (0)
CD19 20/20 (100)
CD24 19/19 (100)
CD33 1/20 (5)
CD34 17/20 (85)
CD36 0/20 (0)
CD40 8/20 (40)
CD45 2/15 (13)
CD72 7/13 (54)
HLA-DR 7/7  (100)

leukemia(ALL) 2848 E-73) £ Z3} B-lincager}
189 2 64%, T-lineage7} 8<) 2 28%, B-myeloid9}
B-cello] Z}7} 1] 2 4% ©]R1t}. B-lineaged) &= CA-
LLA kAol 149] 2 78%, CALLA S4o] 2¢] & 28
% & JEP]th(Table 2).

B-myeloid ALL-2 ant-CDI13%9}2] Hk-L-o] 54%,
anti-CD330)| A 28% ] FITCkAL B )

Non T-ALL 209 & 187]¢] ©d &84 o} uhg
N7 Z 3} ant-CDY, CD10, CD19, CD24, CD34, CD
72 @ HLA-DRO|| A 73 %kA-E WAL, ant-CD183,
CD33, CD40 A = 2254 F4S Vet
(Fig. 1). E-rosette, anti-CD2, CD3, CD4, CD5, CD7,
CD14, CD369)A] &4-2 B Y TH(Table 3).

71ek @3 2 nonhematopoietic A FE S 4]
27A] A SEIAEHRS] ¥EE BE gLy
2t} (Table 4).

14]¢] HCLE ant-CD24, CD19, CD20, CD72,
HLA-DR5O| ¥4& JeEll(Fig 2), AML 8
o] & 2¢) o) A anti-CD19, anti-CD4o]| <317 ¥ &
BHon, 24¢) 9] CLLE 179 (71% )l A ant-CD19
o FdoliL, 41(17%)oA and-CD4 FAL
B3 (Fig. 3), NHL 144) % 84)9) A ant-CD19%
4ol 447} ant-CD4 YA o)A (Fig. 4).

NBM 2¢f ¢} FBM 2¢j| ol A} NBM 1¢}7} anti-CD2,

Table 4. Expression of CD2, CD4, CD19, CD45, and CD72 in hematologic malignancy, hematopoietic cells,
and nonhematopoietic tissues

Markers

CDh2 CD4 CD19 CD45 CD72
Case(No.) + case/total + case/total + case/total + case/total + case/total

(%) (%) (%) (%) (%)
HCL(1) 0/1(0) 0/1(0) 1/1(100) 0/1(0) 0/1(0)
AML(8) NT 2/8(25) 2/8(25) 0/2(0) 0/2(0)
CLL(24) 0/4(0) 0/24(17) 17/24(71) 5/11(45) 2/12(17)
NHL(14) NT 4/14(29) 8/14(57) 3/6(50) 2/6(33)
NBM(2) 1/1(100) 0/2(0) 0/2(0) NT NT
FBM(2) NT NT 2/2(100) NT NT
Tonsil(8) NT 1/2(50) 2/32(67) NT 1/1(100)
Spleen(1) NT 0/1(0) 0/1€0) 0/1(0) 0/1(0)
Thymus(4) 4/4(100) NT 0/4(0) - NT NT
FL(1) 0/1(0) 0/1(0) 0/1(0) NT NT

HCL ; Hairy cell leukemia, AML ; Acute myeloblastic leukemia, CLL ; Chronic lymphocytic leukemia, NHL ;
Non-Hodgkin’s malignant lymphoma, NBM ; Normal bone marrow, FBM ; Fetal bone marrow, FL ; Fetal

liver, NT ; not tested
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Total events=9766. ; Events at or above 1=9766.

Quadrants at [0, 25] 647
1) 0.= 00%
II) 9381.=96.1%
ilg) 0.= 00% 48
V) 385.= 39%

32

1
LOG FITC y | N

16

"33 8 o

FWD SCR

Fig. 2. Expression of anti-B43 FITC in HCL cells.

Total events=8973. ; Events at or above 1=0973.

Quadrants at [0, 25] 64
1) 0.= 00%
II) 7387.=923%
0= 00% 48
V) 1586.=17.7%

32

LOG FITC
myv

16

32 43 G

FWD SCR

Fig. 3. Expression of anti-B43 FITC in CLL cells.

FBM 29| 7} anti-CD199]] %432 H 431, tonsil 3¢5
2001(67% )| A anti-CD19 <%4), anti-CD49}2] uk2-
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Total events=9526. ; Events at or above 1=9526.

Quadrants at [27, 24]

1) 2045.=21.5% Sy
1) 4131.=434%
) 1944.=204%
V) 1406.=148% 481

1.0G PE

flow cytomeayoll 4 Ed A=Y YA AEFB ¥
Ao sk ASHFEFE o] &F WYL
2= 200710l 50070¢] FFolTE Ao 1F
AAGFE W3 FFolTARY FE YEER
vehfiol 443 $4& FEIALH flow cyto-
meuys AEF9 YAE FHIHZ st LH2
2 FAAE 5AANA laserF o2 IBTH JHE
A& FFH o2 Qe FAE F2 ALl
10,0007 ¢4 20,00071¢] B& HEE Ao BY
gL wale M EeS, ¥ WES 183 histog-
amES £ 5 Ao T AGEADANE BS
A#sA Fick BHEAA AAES FFE
dele AX7 gERFEY ey S78kooF &
Aoz AEAJAZ ] e 71Ee BE3A A
ARAL AT di/le BS 20%E 1 JIELE
A3 ek B AFME 20%014E FHLE
o, 243 AESE 10,0000 FFH
A EHHAA A T TFE R FE
FA9HTA BEP o}FE R Bol AHEStL
o 295 FAEFTE N, LT
Wy, oy QuEee] sy A& Eidl
F2 AMgst JoPY. GAZEFA S FE A
Ao 7 FF FH 1047kA 7R AL
god, Az Frlstn Je FAC T BEAYEE
F2 gFPn R L o83 on e Be

43 64

LOG FITC
Fig. 4. Two color immunofluorescence staining in malignant lymphoma cells(F1 FITCXB43 PE).
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2) NonT-gABZTNEY ATEL v}
A] anti-CD9, CD10, CD19, CD24, CD34, CD72, 2
HLA-DRO|A] 733 ¥Hg-& R, 459 ddA
anti-CD18, CD33, CD40o)| A kst FAL vhely
o},

3) HCL 1¢j 9| A] anti-CD24, CD19, CD20, CD72,
HLA-DRY| 73 448 vebdch

4) 24¢)2) CLL%Z B-CLLo] 71%, T-CLLo] 17%
At

5) NHL 144]%& B-NHL7} 57%, T-NHL7} 29%
gt

6) NBM, FBM, tonsil, spleen, thymus, fetal liver2]
BdzxAoz HEH d& AEEI9 WA
NBM7} ant-CD2¢}, FBM7} anti-CD193}, tonsilo]
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