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Establishment and Characterization of an Epstein-Barr Virus-negative
B-cell Line from a Patient with Dissemination of Peripheral Blood and
Bone Marrow by Malignant Lymphoid Cell
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A human malignant lymphoid cell line(JeKo-1) was established from a Korean patient with
retroperitoneal tumor presenting peripheral blood and bone marrow involvement by malignant
lymphoid cells, This cell line was established from peripheral blood, and the cell line had the
identical immunophenotypic features as malignant cells from the peripheral blood. The
established cell line had features of a mature B-cell phenotype with no evidence for commitment
to other lineages, The JeKo-1 grows in suspension with a doubling time of 33 hours. By light
and electron microscopic examination, the established cells had a follicular center showing, a
small, cleaved, lymphoid appearance, and had a large amount of cytoplasm containing few
vacuoles and an irregular cytoplasmic membrane. Immunophenotypic analyses with monoclonal
antibodies using flow cytometry showed a monoclonal IgM kappa and CD5~ B-cell phenotype.
The cells were non-reactive for T-cells and myeloid/monocyte antigens, and no evidence of

Epstein-Barr virus nuclear antigen by polymerase chain reaction. DNA analysis showed a
hypodiploid stemline with a DNA index of 0.83. The established cells were strongly reactive
for bel-2 and c-myc onco-protein, but lacked expression of multidrug resistance gene protein,
p-glycoprotein by Wesiern blot analysis, Karvotypic analysis of JeKo-1 showed 40-41
chromosomes. This cell line should be a valuable tool 1o study the dissemination of malignant
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lvmphoma into the peripheral blood and bone marrow. (Korean J Pathol 1996; 30: 792 ~ 809)
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Fig. la. Relatively well defined low attenuated mass with bulged contour and displaced portal vein in right lobe of
liver posteriorly. Also noted enlarged spleen with diffuse low density, suggestng infilirative disease
Fig. 1b. Poorly defined and irregular marginated mass showing enhancement and necrotic area in right side posterior
pararenal space. Invasion 1o right psoas muscle, inferoir vena cava and uncinale process of pancreas.
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Fig, 2, Peripheral blood disclosed
atypical  lymphocyles  showing
notched or cleaved nuclei and
comspicious one or two nucleolifa;
lell). Bone inymmow ES[.IiI'EIiEHi.
bivpsy showed atypical lvinphnid
cell prolileratdon. The individual
cells showed notched or cleaved

- omuclel and muldlobularion con
laining  conspicious  nucleolifh:
right}.
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Fig. 3. Bone biopsy  disclosed
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Table 1. Primary antibodies used in this study

Antibodies Specificity Working Commercial
dilution Source
MNALZ4 (CDI1) Cortical thymocytes 1:50 Dako
MT210 (CD32) T cells, most NKcells 1:50 Dako
Anti-Leu 4 (CD3) T cells 1:20 BD
Anti-Len 3a (CD4) Helperfinducer T cells | :20 BD
DK23 (CD5) Mature T cells, mantle B lymphocytes I ;50 Dako
DK24 (CDT) Marture T cells 1:50 Dako
Anti-Leu 2a (CD8) Cytotoxic/suppressor T cells 1 ;20 BD
Anti-CALLA (CD10) pre-B cell subsct | : 30 Dako
Anti-Leu M5 (CDllc) Monocytes, granulocytes macrophages 1:1 BD
My T(g-1) (CDI13) Myeloid cells 1:50 Dako
Anti-Len M3 (CDI14) Monocytes, macrophages, 120 BD
granulocyies, dendritic cells
Anti-Leu [1b (CD6) Fe- y RINLAJFc- ¢ RITIB 1:20 BD
Anti-Leu 12 (CD19) precursor B and B cells 1:20 Dako
IF8 (CD21) precursor and mature B cells 1:50 Dako
Ber-H2 (CD30) Hodgkin and RS cells 1: 10 Dako
Anti-Len M9 (CD233) Pan myeloid, monocytic cells 1:20 BD
MTI (CD43) T cells, granulocytes, monocytes 1:20 BS
LCA (CD45RB+CD45) Lymphocyies, some histiocytes l:25 Dako
MBI (CD45RA) B cells 11 BG
UCHLI1 (CD45R0O) Activated T cells, Thymocytes | ;25 Dako
Anti-Leu 19 (CD56) NK cells, some T cells | - 50 Dako
HLA-DR Monocytes, macrophages, activated 1:20 BD
T cells, B cells
Anti-1gG anti-human surface IgG 1:10 Dako
Anti-IgM anti-human surface IgM 1:10 Dako
Anti-Kappa anti-human kappa light chain 1: 10 Dako
Anti-Lambda anti-human lambda light chain 10 Dako
Lysozyme PMNL, monocyies, histiocytes 12 500 Dako
i | -antitrypsin Same as the above | 400 Dako
c-myc anti-human ¢c-myc oncoprotein 1: 100 03
bcl2 anti-human bel2 oncoprotein 1:20 Dako
p-glycoprotein anti-human p-glycoprotein 12 1000 C

BD: Becton-Dickinson, BS: Bio-science, BG: BioGenex, 05; Oncogene Science, C: Centocore, RS: Reed-Stermberg

cells, PMNL: polymorphonuclear leukocyies
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Boaabed ok o edE 2bed A2 fluorescein isothiocyanate
(FITC)7} H=s] D3, CD4, CDI0, CDI13, CDI6,
CD19, CD21%M45 = el 2]s)e] 2| CDSE
THH el gk ¥ HAAstels phycoerythrin(PE)je)
ksl Cps, CDIIC, CD13, CDis, CD19, CDA33,
CD56, HLA-DRE of sle] HYzialch 4 E=
CDYCD19, CDIYHLA-DR2] =3to g 7] gsle] o
8% 2lx afli= Table 1ol zR4ls] 7] 534}
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wfekEel 10"He] AlEE 025%  saponin(Sigma,
USA) 1% paraformaldehyder} 355 4°C ol4ksba
el mAA F glakghEdeolly 23 HE o
bel-2(Dako, 1: 2002} c-myc(Oncogene Science, 1 : 100)
FokfrAal chale] lapglal s 4°Ce4 30E7E F
2 A)#) 3 o]e] FITC-conjugated goat antimouse IgG

(BioSource, 1:20%] )& 4°Coll4] 303Lzh 3Lx| 4] #

FACscanel] -4 45}
6. HHIZFE EM

AZAR} AEFEA] EAste HAFZET
& sz $leled 2 G el 2lebed W s el
& A#WE ¥ FACscang o] Este] wig g2y 7le
isotype® 7 Alsteleh, MEAe] gl welZmra
{cytoplasmic immunoglobuliny8 o 2t 7] £+ =l
ckazol 10°]2] HEE 0.25% saponin, 1% parafor-
maldehyde7} §-F-5 ol4baBHely 5E7F 44
¥ FITC7} B2 IgG, IgM, kappa 7 2H2] 2 x4k
g} RPEZ} 522l lambda 7d#H2] LatalafE o] &4}
of HAstgic)

7. Epstein-Barr Virus Nuclear Antigen(EBNA)
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EBNAs|| ¥t 743 S siHk-S-{polymerase
chain reaction, PCR)& o]-#slo] 7] 4slelct PCRYE
o EaNe 100 ple|glon o= 3" HE
ol {8 DNA 1 pg, 50pME]  oligonucleotide
primer 1, 2, 20 mM2] 4dNTP(Bochringer Mannhein,
Germany), 10X reaction buffer(USB, Amersham, USA),
1.5 mM MgCl:(USB, Amersham, USA), 2.5Unit Taq
DNA polymerase(USB, Amersham, USA), 170 ug/ml2]
bovine serum albumin(Janssen, Belgium)g £3Hs4
o} elE E¢<o] 100 uwl2] mineral oilS Hrhsld
o AL&E DNA ZZ7|7]= DNA Thermoblock
{Biometra, Germany)e]gl 2™ 30cycle-d vhE&lgdc).

DNA  predenaturations 95°Cef|4] 3503, annealing

£ 45°CollA4] 1203, elongationS 63°Cell 4] 1202,
denaturation 90°Cel| 4 602 e|i vpA|utd] 2] post-
clongation2  63°Cell4] 4205  A)#s}g ). Oligo-
nucleatide primeri= EBNA-2ZA Bam hY fragment(5
CCA CCA GCA GCA CCA GCA CA 3, 5 GGT
GGC CAC CAT GGT GGC CC 3%e|gic} ekdd|=
T2 2 4% Raji, PTLC-1" M EFe]4 H3% DNA
& AHEekelet

PCR procduct2] 18 mlE 3% Nusieve/1%  Seakem
(FMC, USA)EHH o4 #7|ed =55 dA|sbe] ethidium
bromideel] <144t § 2| H F(UV/DNA photographic
system SL 111, Wilber Lourmat ‘TFP-20M, France)of] 4]
salsbeich, $ab =27] E42H= ¢ 174RF DNAfHac
I fragment(Gibco,USA)S o] B¢}

8. DNA Index 3 Parameter ZA}

DNA indexZ 74} 7] $lai4 sleksel 10°7]9)
HEE Qb gha-Belelld 23] M F 4°C2) 100%
of|ghSof| 4] 307 mAFE F 37Cell4 4057 RNase
2 xelstect MEESE propidium odide(50 mg/ml,
Sigmajel] of %t & HEF7]2} DNA indexS FACscan
& o|&ele] HAslglon dadoezAes A4 5
9 HY4+F A8+
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of wigkgel 9l MlEol coleemid 0.05 ugmld 14]
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thed MEEF A NS 33 GhgEe] A
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1. Western blot analysis@ O|Z§ Multidrug
resistant gene EH(p-plycoprotein) 2] 2§44

choll fi2 olAl 2hEelef] 2 mM phenylmethylsul-
fonyl fleoride(PMSF), 10 pg/ml leapetin(Sigma), 0.5%
sodium deoxycholate, 0.1% SD57} 3h5-% #<H4Z of
&sisich. DNAE 2534 2 (sonification)ef] 23}
pAudn BT BioRad protein assay kit
o] Bsle] FAHGow Yy GRuied FFH
#gich, Westem bloting 7]'f}-2 Towbing2) wh)*&
of7k wgale] o] B#gict. fF F5HYE Laemli
W Pell 2lsle] 0.1% SDS7F $H§¥ TR(w/v) poly-
acrylamide slab #h#ell4] # 7|<d -8 & nitrocellulose
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Fig. 4. Cstablibed Jekao-1 ocell
line showed largs and small cell
populations,  The  large oells
showed  rumed to oval nocler
devedd of nueleoli and numerous
vacuoles in the cytoplasm. The
small cells showed nomhed or
cleaved nuclens and conspicious
ruclenii. Mitosis were freduently
vbsereec ol immersion ).

Fig. 5. Clectron inicroscopic
finsking ol the established JeKo-1
ciells showedd cleaved nucler com-
mining pucleoli. Lipid  dropleis
and well developed mitochondria
were obscrved in the cytoplasm
[ovipinal magnificalion = 285000,
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finding of JeKo-1 cells showed
large cleaved cells devoid of
nucleoli and less well developed
cytoplasmic  organelles.  Lipid
droplets were frequently observed
{original magnification = 2,800,

Fig 7. Eleciron microscopic
finding of the Jeko-1 cells showed
notheed nuclei showing cenirally
located nucleoli and less developed
cytoplasmic organelles and lipid
droplets in the cytoplasmioriginal
magnification = 2 800).



800 ek el el o 301 A9 1996

Table 2. Marker studies of original lymphosarcoma leukemic cells and the established JeKo-1 cell line by flow cylometry

Orriginal JeKo-1
Marker CD Specificity LSLC cell line
(PB) (% positive cells)
B-cells
CALLA CD 10 pre-B cell subset 289 51.3
Leu 16 CD19 precursor B and B cells 724 93.4
CD21 precursor and mature B cells 0.9 0.8
Leu 16/HLA-DR 87.5 099
T-cells
Leu 5 CD2. T cells, most NKeells 14 0.8
Leu 4 CD3 T cells 4.9 0.7
Leu 3a CD4 Helperfinducer T cells 2.8 0.1
Leu | CD35 Mature T cells, thymocytes 5.4 4.8
Lew 2a CDg Cytotoxic/suppressor T cells 0.3 0.0
Monocyte/macrophage
Leu M35 CDl1le Monocytes, granulocytes macrophages 2.9 09
Leu M3 CDwl4 Monocytes, macrophages, granulocytes, dendritic cells 1.9 1.3
NEK-cells
Leu 11b CD16 Fe- y RITASFc- ¥ RIIB ND 04
Leu 19 CD56 NK cells, some T cells ND 04
Myeloid
My 7(g-1) CDI3 Myeloid cells 0.9 0.1
Leu M9 CD33 Pan myeloid, monocytic cells 4.9 6.0
Surface Ig
IgM anti-human surface Igh 98.7 99.9
Kappa anti-human kappa light chain 99.6 99.6
Lambda anti-human lambda light chain 25 1.9
IgG anti-human surface 1gG 2.1 1.7
Cytoplasmic lg
IgM anti-human cytoplasmic IgM 99.4 99.7
Kappa anti-human kappa light chain 98.9 99.9
Lambda anti-human lambda light chain 2.3 1.2
1gG anti-human cytoplasmic [gG 1.9 1.7

LSLC: lymphosarcoma cell leukemia, PB: peripheral blood, ND: not done CALLA: common acute lymphoblastic

leukemia antigen
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