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Characteristics of the Immortalized Human B-cells by Epstein-Barr Virus

Ho Jong Jeon, M.D., Bong Nam Choi, M.D." and Yoon Kyeong Oh, M.D.”

Department of Pathology, Otolaryngology' and Therapeutic Radiology”,
Chosun University Medical School, Kwangju, Korea

Human lymphoblastoid B-cell lines immortalized by Epstein-Barr virus (EBV) were established
from peripheral blood of patients with acute myeloblastic and chronie lymphocytic leukemia and
chronic fatigue syndrome. The sera of patients with acute myeloblastic and chronic lymphocytic
leukemia did not show antibodies to Epstein-Barr viral capsid antigen (VCA), but serum of a
patient with chronic fatigue syndrome disclosed antibodies to VCA (1gG, 1gM), and EBNA was
demonstrated in peripheral blood mononuclear cells by polymerase chain reaction. The esta-
blished cell lines were mature B-cell phenotypes with polyclonal proliferation in carly passage
and no evidence for commitment to other lineages. The immornalized cells by EBV were
i designated as CSUP-1 and CSUP-2 (from acute myeloblastic leukemia, FAB classification M2
. and M1), CSUP-3 (from chronic lymphocytic leukemia) and CSUP-4 (from a patient with chronic
fatigue syndrome). The CSUP-1, 2, 3, and 4 grew in suspension forming clumps with a doubling
time of 38 to 49 hours. Colony formation was not recognized in plate. By light and electron
microscopic examination, the immortalized cells showed feawres of lymphoblastoid o plasma-
cytoid lymphocytes, and multinucleated giant cells. The lymphoblastoid cells showed scanty
cytoplasm with poorly developed organelles. Immunophenotypic analyses of CUSP-1, 2, 3, and
4 with monoclonal arjibodies by flow cytometry showed B-cell phenotype with polyelonal
proliferation in early passage. Epstein-Barr virus nuclear antigen was confirmed in the extracted
DNAs from immonalized cells by polymerase chain reaction. DNA analysis showed a nor-
modiploid stemline with a DNA index of 1.12. The established cells were strongly reactive for
CD10, CD30 (Ki-1) in early passage, and bcl-2 and c-myc onco-protein in early and late passage.
Karyotypic analysis of CSUP-1, 2, 3 and 4 showed 46, XY or 46, XX. No mumorigenesis in
heterotransplanted SCID mouse was recognized. This immortalized cells by EBV should be a
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valuable cell lines to study the pathogenesis of EBV-related malignant lymphoma. (Korean J

Key Words: Lymphoblastoid-B cell line, Epstein-Barr virus, Polyclonal and monoclonal
proliferation, PCR, Flow cytometry

M. B

AalodlH oby Fobd H4H 5 gl weF &
Al A 2o g ook e bfub
=4 (chemical carcinogen)®} HbAb4 2] w3 aglw
FUE i 7 s vkel# & (oncogenic virus)E
o] glc}. o]F A9F 44 HEES Fud + ¢
+ dlel#]AE RNA retrovins] 2139] Human T-cell
leukemia virus type 1 (HTLV-)o| 4ol T #F uis
B/l ZZF (adult T-cell leukemia/lymphoma: ATL)% 2}
2] FokA|Eolld Hage g4 ATLEY) ubdel] HTLVA
o] TAlgich= A4le] Zulg|gicH. =4 HTLV-I7}
B8 hairy cell WfEwigiaelly HZEgonl’, gam-
ma group herpesvins2] 51521 Epsiein-Barr Virus (EBV)
b shE2|7l8 2 Burking TF 2R Hodgkin®’
“r@] 3t Human Immunodeficiency Virus (HIV)ZHed of]
uhi me Agdelalod whass ofd PEga)
Z7] o4 F whasls ob4 YEF W4 EBVE A
wol AP olF b4 FPEFo el EBV
b el gn|o] lEE Ahal AlAs] Faoglch
T EAYe A EuA sl el (el
719 dFeHE EBVE] Alge| RaEge A ok
ARl ghEe sl EBVAE fheldln glge] &
Sl glel’, 2Tl #159HE"", nawral killer (NK)#4|
SE “lf"ﬂh!“_l-“ Tﬂ'ﬂi ﬂ_ﬂq%“'m: T,I'NK#'I]EE %]E.
o] FkAEM T EBV Aise] #atglozy’ I
ol Aell 24t EBV2] Hdtell thele] wiglgr of
7} elFe| =2 gt}

EBVE oy S5, 45 9 g42 4
HHE HEgs)] Exfsis A D2 2y
Aggte=zA HEHR FHE 2dH F oo|lE
23| Gitle dE=xzog G4si=d 5+ B
HE FHE gk B gl= e 7sle B
HEFE HEEM (endosomal membrane)el] FExls}
© CD21 ghef (8] Cid 89 Cr2™™al EBV
2] envelope glycoprotein (gplddje] =Hgkaled B gl =

Foll #te] & MG CR2E 145,000-Mw glyco-
protein @ A7 B gmre] 4EFof] ks
© EBVE] FEAe|n o]F FRA B g T o)g
ol gelFel Fel5s] 4|4 EY, T-lymphoblas-
toid cell linegl Molt4™" <]%|<l| follicular dendritic
cells”, histiocytosis X 4| £%f4] falzlchs ola=)
2lchk EBVell #eisl B glx 2] s U= b
F Balgez A virond wEsle] FolFe] a4
FEoll AFd-E a7 2l o3 Soll= 994
A Fde] "3k @2 productive Fgdo] ¥l
FHHo g 3% B Rl Z5 9] dicke EBVE] viral
DNAZF B §] =9 genomeol] %% (integration)&}e]
AT E 22 F Jatem TS Zdldled 2 EA
43 (polyclonal activation)& vepdi=gl o 7]el]=
EBNA22} LMP-137} 72 EBVZ# chafjo] ihed i)
At el glew” AME in vito of]l4 B €] X
EBVE 7417lW B fE4 S9iE des
lymphoblastoid B-cell linee| 357 % shop™

A= in vivooll4] EBVE] Fhejeo| @itz ez
FHHA B T4 F94 g 9y gEF
A gy @ate] Holog RE FQESR 59
& Flale] F94 ey ¥l =T ey
HEE wiiskst= #3eH EBVE el 2l B
HESe] SE (immoralization) S Eist HES
bdstE A, in viveoll 4] EBVE] Fheje| ZwEl whal
HE FFT (chronic fatigue syndrome)#h=}z] #l«la
BN BEALE Eolste] wjgksle Ao B 7
Ze] Byl s HEEER YE gria &
A& Pabstel el olell B aslbaal #He},
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28 vehgen o gYrAe welzgedos
low grade®] v|HbA 4 YEFAH YrFo] £AL
uglch olF Ao WPL ol &Y WHuA 7
£}&F EBV2] viral capsid antigen (VCA)ol| &t 43|
AAE SAdolgith. FPHMES EWG grefu Lol
Tele 2x2gd 10 mlE AFHEe] Fcoll-Hypague
(Histopagque-1077, Sigma)E o] Bale] Falaladr).
2|8 ebe A FE = RPMING4D (Giboo, Grand, Island,
NY, UsAplAl® 28 2 F 56°Cell4 slajz4
fetal bovine scrum (FBS, Gibco, BRL}S 10%= A 4
ek 3 of #lef] 100 units/ml2] penicillin G, 10 uygiml
2| streptomycin, 250 ng/ml2] amphotericin B3~ 3 7}
slo] 25 em’2] wjek87] (Falcon, Becton-Dickinson,
New Jersy, USA)el] 4 107702] £ w7t =] 2|
o] 36.5°C2 7.5% COiL7l=lla] wioksialct

Wy g2 ZEFS e 4% 2449 o] E
WA o2 vld, Y8{3FEFe HA MefihE ofF 2
Wzt FAsigen AM e|fH skt WA
A4 g wAddd HA4d So] 4dE giglend
EBVZ] VCAo] th#l IgG, IgMe]| ek4dul2g Hglo
o] wlaxdoie] JEF JALE ISR gk 7t
A4 "HZF2] el poral miad 3 hepatic si-
nusoidel] 4 HEElon] Hhx@ced s v]AHEY o
Z7F ARk o] ghake] "y 30 mlE g
¥ Ficoll- Hypaques o] &&le] 474 ubie]] wlz}
A PETE eldglen, 4x107e] AEUET
wekslbgel. wfokl 2 Ladel 28] aEhsisle

2, SIE

1) SefSts 24 astHo)d 45 Siste] A
E7F g5 FE autosmear (Sakura, Tokyo, Japan)s
ol f3tel fEletols gloll MES Fulg F A
ol 4] opa|Eell 1087 oA ske] Wrights]4& =}
of M F FAsigich HAHwAHY P45 $))e]
T MEE YYEe| s o] gated 2500 rpme
T 1557 glAResle] pellet2 9HE 2 phosphate
buffered saline (PBS)2 2 #2131 4'C2l 3% glutaralde-
hyde-§-oHoll 4] 244]7F Eqb Uxt G ¥ 4°Co
1% osmium tetroxideo]] A 14]7F o o] a)ar & E)o]
Al HaEgs geAlFl & epoxy resine]] FEefjab
of ZubHE-S A 245 3 yranyl acetaic®) lead citrate
7 o|& odiled JEM 2000FXITS o 8-3)o] o)
st

2) MESF2| BYEHEE (Immunophenotype): 5
H OHEST digk dgFzeEe] 742 autosmears
o|fslod Felwelel= Holl MEE Fulsle] ofa

Eoll4] 103 et Aol 2B F horseradish
peroxidase (HRP)E o] 831 ABCH & A8sle] wid
HE sprH ol s Aaste] PdAslgich Y
ML ALigst 23 s 354 =23e
Ao ojdk Mo Hag HE S HHsr] fst
of FHEANZSZE ol falalch FAEZIME fst
o] 10°7]2] SELE 4°Ce] PBSZ 23] ¥ ¥ FITC
i PEZ} 32tEl OFE ahas) £Co4 147 5
oF HF2-A1F] 3 FACScan® FACSCalibur  (Becton-
Dickinson, USA)E o|-&sle] 7 4s}gict

B el AHEE wlEEdhal= CD3, CD4, CDS,
CD8, CDI10, CDlle, CD13, CD14, CD16, CD19,
CD21, CD33, CD56F o|glew o5 Uxahde] 4
™2 Table 1o fefspglch

3) MRS AN FUW AT SFE
A e RS ey flele] AEe 2
o EAlHs el F 24 (surface Tg: slg)dh AEA
] W F 28] (evioplasmic 1g: clg)s FITC-conju-
gated 1gG#} PE-conjugated IgM 12|53t FITC-conju-
gated kappa 7342} PE-conjugated lambda 7 4E ol
fato] Aateld. AEDY WeiZzgas B
7] #ele] RiE HE 10AE 4'C2] 025% sap-
onin (Sigma)@} 1% paraformaldehyde®] PBS-8-<faf] 4
S ol WSk ¥ PBSel|l 4] 28 4L . FACScan
7} FACSCaliburE o|-g-sle] 343}t

4) Plating Efficiency (PE): A2l #2F (colony)®
AsEg AAst7] fetel AEE7 FUE F 20%
FBS7} 445 033% 3= (Bio-Rad)S 35 mm
Wl E2] HA| (Faleon, USA)ell 22 3 em't} 20704
HEE Aol 365C2] 7.5% COmfakr]oll wiekslsd
oh. 25 F 45 A=—rdEF Ao 42 AES
= & Ve 100§k PES AbEsiinh

5) Epstein-Barr Virus 24: Epsicin-Barr Virus Nu-
clear Antigen (EBNA)2| #&3 F9EL ks
(polymerase chain reaction, PCR)S o] #&lo] 3 4s}
k. PCRYMS E3FlE |lsl M EFol4 &4
DNA 1 pexl S0pM2] oligonucleotide primer 1, 2%}
200 mM2| 4 ANTP (Boehringer Mannheim, Germany),
10 reaction buffer (USB, Amersham, USA), 1.5 mM
Mg(Cl: (USB, Amersham, USA), 2.5 Unit Tag poly-
merase (USB, Amersham, USA)2} 170 ug/ml2] bovine
serum  albumin  (Janssen, Belgium) e 3 #|ZHsle] 250
pl2] eppendorf wbeel] W3 3 100 pl2] mineral oil
(Sigma)2 H7}sle] DNA Thermal Cycler (UNO-Therno-
block, Biometra, Germany)oi] 4] 30cycleS -4 %ok
A2 29 cycles wlA4E 0'CollA] 603, anncaling™-
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Table 1. Primary antibodies used in this sdy

L Workin Commercial

Marker cD Specificity diluti n-ng cource
B-cells

CALLA CDI10 pre-B cell subset 1: 30 Dako
Leu 16 CD19 precursor B and B cells 120 BD

CD20 mature B cells 1 : 20 Dako
CD21 precursor and mature B cells 1 : 50 Dako
T-cells
Leu 4 CD3 pan T cells 1 : 20 BD
Leu 3a Ch4 Helperfinducer T cells 1 : 20 BD
Lew 1 CD5 Mature T cells, thymocyies 1 : 50 BD
Leu 2a CD8 Cytotoxic/suppressor T cells 1:20 BD
Monocyte/macrophage
Leu M35 Chllc Monocytes, granulocytes 1 -1 BD
Leu M3 CD14 Monocytes, macrophages, 1 : 20 BD
granulocytes, dendritic cells

MEK-cells

Leu 11b CDl6 Fec- v RIIA/Fe- ¥ R1IB 1:20 BD
Leu 19 CD56 NK cells, some T cells 1 : 50 BD
Myeloid

My 7 (g-1) CDI3 Myeloid cells 1 : 50 Dako
Leu M9 CD32 Pan myeloid, monocytic cells 1 : 20 BD
Surface Ig

IgM anti-human surface Igh 1: 10 BD
1gG anti-human surface I1gG 1 : 10 BD
kappa anti-human kappa light chain 1: 10 BD
lambda anti-human lambda light chain 1 : 10 BD

PH: peripheral blood

45°Ceol| 4] 1202, elongation2 63°Cel] 4] 1203 o]gle
™ vlEl=l cycle2] postelongation® 63°Col| 4] 42025
Alsieled ob. oligonucleotide primeri= EBNA-2A Bam
hY H##} (5 oligo: 5°CCA CCA GCA GCA CCA
GCA CA 3, Folign: 5" GGT GGC CAC CAT GGT
GGC CC 1Y), BNRF1 (5'oligo: 5'GGT AGG TOC
CCT GGA CCT GCC GCT3, 3'olige: 5°CCC TCC
CTC AGG TCC AAC GAC ACT3"e|glch eb4l o
272 RajiH|ZF8L PTLCIHES"E o] fsigie
w24 e 2= HTLV-17be 4 20 jp.]
AEFTE ol fulgich. ZZ5 PCRAYA £ 18 ml
& 3% Muisicve/1% Seakem 33 (FMC, US)ell4] i+
Zhek FEAAL, @« 1T4RF DNA/Hae I fragment (Gibeo)
& ol Eule] A7 E3HE ethidium bromided o] &
ste] d 4zt obF el HE (UV/DNA, photographic

system SLIL Vilber Lourmat, TFP-20M, France)e]| 4]
=l =g

6) bel-2 Y cmyeEY S A& bel-2 9 c-myce
FoFdae] FEE fste FYUR AE 10AE 4°C
2] 0.25% saponin®} 1% paraformaldehyde®] PBS-E o)
ol 4 583 AL F PESellY 23] M & ml2E
Fete (Dako)?t c-myc £94th (Oncogene science)
& 404 1A ThEsE ubE-A2] E FITC-conjugated
goat antimouse IgG (BioSource)2} 4°Cef| 4] 14] 7H5)
HHSA)A FACScan ol §3fe] obAIE-E 74155},

T} DNA index2} Parameter: DNANA S 3)slof
THE AL 10705 PBSeilA] 28] ML e 4'col
100% ethanoled]l 4] 3057F 343 3 37°Col| 4] 405
#F RNasc® A elsbal propidium iodide (50 mg/ml)&
sl 3led cell cycle®} DNA indexel] #Fsle] FACScan
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& ol fute] PMslglon] e r s ghe]
5 Agshgc

8 Al FAk FH AL A FAE Gi
emsa G4E A8sle] Mo +F 4319
o5 Tgl® AEE log-phased A 7)ol coleemid 0.05
ugmlE W F 14| 7ke] AR oF-F 0,075 mol/l2]
potassium chlorideol] incubation®t vh-5- offghE (3)ul
24 (1ell4] 33 244 F 0% o2 sfiiu
Al Meldt Felel= 3o Hejm=gl & Giemsasd 4
= At 9 ae] =2 E st

9) DNAREL PHE=5E ZH0 CHE South-

ern blot hybridization:

(1) DNARE: 55 MEE5Es] 224 geno-
mic DNAE fEshslch. DNAZ] F2l TE buffer
(10 mM EDTA) 5 mlell, prowinase ¥ (3 &F55, 20
ug/TE buffer 1 ml)@} RNase (EE%, 5 pgfTE
buffer 1 ml) L&l SDS (x5, 0.5%)= Hrbst
of ITCellA] 244]7F FF WHE-AIF1 5 phenol, phenol
(24): chloroform (1): iscamylalcohol (25)% #}7}F @
#ho] bl 52 S a|Aiglch EEel AAH A
“Hef] Agef2] 110 slldsls= 3 m sodium acetare
o} 2ufke] 100% oshEE DNAE A7 F A
A% DNAE T0% oflgh=ed &3 F HAAT &
Aeea Hzazlel TE (Tris 10 mM, EDTA 1
mM)§h3ole]] DNAE ol & DNAZ] +%o} =15
= UV spectrophotometer (Kontron Co, Japan) #3%
260 nmst 280 nmelld FFetel ¢AES AR
cHg DNAZ| 555 SH%le] A8,

(2) HI|EE;, Al DNA 10 pgE Flsbe] EcoRl
(4 unityDNA 1 pg, BM)@} Hind 11 (4 uniyDNA 1 ug,
BM)FE AR 37°CellH 104 7hg5ek WbEA1E &
o 1108 sHFsls 3 M osodium acetae2l 26 ol
MeEls 100% oel2 2 DNAE AAAF £ —80°C
ofl4] 1247 Hab whxlebsich. 12,000 rpmel] 4] 1057}
YA g E Ay DNAE 70% ollg-dell &
12,000 rpmeflA] 10570 4 elabed HHAF o5
A weln Afella A=Al TE (Tris 10
mM, EDTA 1 mM)$E9] 10 mie] DNAS 59l 3
FHE el #H7|edEalax (Bio-Rad)E o] Easle] 08%
agarose gelol| 4] #H 7|ed 55145 ethidium bromide (10
mg/ml) 3 #H7lsled DNAS] EA|S alaile), 23}
2F E##}= ADNA/Hind 11 (BRL)Z A-8albgch
HA7ledEel By F agarose geldlel] E§Ee] 2+
DNA+= Hybond H+ membrane (Amersham)el] paper
towel S o]&-sled nylon membranee| &%

(3) DNA probe; . olotel] 285 DNA probe?l

JH (Immunoglobulin heavy chain joining region gene,
5.6 kb fragment)t> Oncor (USA)#| &8 ~H8siglch

(4) Probe DNA2| “P-labelling H|XH; DNA probe
50 ng (2 uha} A DNA/Hind 11 500 pg (1 g3} 57
4= 24 S Eehslo] 100°Cel| 4] 4% 0E Eob dbE
A7 F F2] dFSol Yol 44 302 Fek HEo
o 7]oll megaprime DNA labelling kit (Amersham)<-
H7psbe] “PACTPE DNA probeed] labelling 4] # ok,

A= v 2 primer 10 gl, labelling buffer 5 ul,
“p. 4CTP 5 w12} DNA polymerase (Klenow enzyme)
3ouls Egbbed 37°Celld 447 Esk wbEAlE o
2 4M ammonium acetate 50 pl2} 20f2k2] 100% o
g-2-S H7lele] probe DNAS] HAE FET F -
8O°Cet) 4] 14 7k wbx)wbsch 12,000 rpmell 4] 10
27k gl Selule] 4EE vlelx o 7ol TESS
@ 50 plE ol Aol 147k A= abEEr
100°Cell 4] 48 30259t ghSAlH A Q5 &
Yol 45 30 Fgt A4 o] & AEsiglo

(5) Southern blot hybridization; nylon membrane
S 45°C2] prehybridization buffer (300 pl of 10 mg/ml
sheared DNA, Oncor)lOmiell4 44]7F Jgeb whg-2]31
F PP-labelled JH probe DNAS Yo 45°Cef|4] 184
7b E=eb wbg Al A oaEE oS Abrhi A
(autoradiography &} 94 c}.

10) SAHMH SO HM: o]F Filnl HEe] F
¥l A g g9lslr] flele] 4 MEFel uhebA
qulz]e] 4% 5% SCID mouse (Fox Chase SCID™,
C.B-17ler Crl-SCID, Charles River, USA)2] S-7l
ol 5% 10%0.1ml PBSHEE o413 & pathogen free
sldell 4] F)Scbrt el Foof 39 mibsle
FoftdAl o] F5F Heluiglc

# o}
1 MES B 28t MEF $8

1) FABERA M28j0l 24 254 wgw B
arzglolo] chelE AEE Aol vk Aabe
% 682 (M28))o] WA ¥ FE fHozE @
o] H7bsehih invered ol oz FHato] A5
Za] Ao Aete] Yo HAHUG B4 WY
We] FAEE Asteleh fas Hete Hwa
1 =8 SAr Sobsla AlEe] =42 cdumpd
gasuis) 2455 o) clump Fulels =7
A A4 "zl ulsto] vlg = AAle] AES
Bslgich Alure Weke Az ¥ 80elAel
Aelstelet, Alduiorg AR & AEE ol w
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S AR FAE Hedoo| HE2] 2
7ol Ael= wli7FAl 7R 384 The)gl on o) 4 E
- CSUP-1o]e}ar ==daledc),

Z) FABERA MIE2 g4 254 WEHY X
sokE AlEE & 73 e FRbE o] #o)A
Hog dEglen Fo4 wHdye 42 Ad
stalch A5 AlciuoR-2 wiokE A1EE § 979w
off Ajsiwldom AaLs] wirba] b2 404 7k gl
o| 4| £ & CSUP-2¢|g}st wuisbedc),

3) 9 FImTY wElW #x) ““i*‘i‘iﬁl‘.-?.r 8
ghod wijelg A]EMSE F OsEUafilp] 2 ele) % A o)
B ek FHY J=TFE uue;:: AR ke,
ERE of§ wESET spdsiglcl 3E Aluak
£ wllskE AlER E 3R] Alg)slel on) 4)E
9] wr}A)ZHE 464]Zhe|qlc}. o] Ml E CSUP-32]z)
U Les by K R

4) EBVZ] VCA 1gGe} IgM0| UMHIES HOI
g mEERE B Lrydes Ve YITE
Adistel wiobs A3 PZFE 27 FHE WES
T2 F4eck M-S Aok wiekS A=l

1790l A¥sigen) AES] wrbA7HE 394
;l~¢|lﬂ1.} o| | £ = CSUP-42} wivdale]ch

i -:-,4 rin

M !

2 3 4 5

23 bp —-

o by - - 225 bp

Fig. 1. Amplified DNA products from cells immoralized
by Epsicin-Barr virus showed fragment of 225 bp of
BENEFI1 fragment of Epstein-Barr Virus.

Lane 1: Positive control (DNA from Raji cell line); lane
2: DNA from immortalized cells by EBV in acute
myeloblastic leukemia, FAB M2 type (CSUP-1Y%; lane 3:
DNA from immoralized cells by EBV in acute my-
cloblastic leukemia, FAB M1 type (CSUP-2); lane 4
DNA from cells of chronic lymphocytic leukemia (CSUP-
3); lane 5: DNA from immorialized cells by EBV in
chronic fatigue syndrome (CSUP-4).
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2. Epstein-Barr Virus2] 2443201

EBV2] primer?] BNRF13} EBNA-2AS o] &3}
PCR2] Wiez A3 Az S35 AEFq
CUSP-I, —2, -3, —4¢)l4 BNRF1Z 225bpel] 4

EBNA-2A 89bpel4] 1 band7} ¥lxw]glc} (Fig 1, 2).
3MES HAYEHY ZAIEDY

= M E= Bcell lincagcﬂ'l‘ﬂ“u# CD20<d] &k
ol 90-95%2 HHESL Hgler} CDIORRE
5% -07T% 2] 9bAdE-8 Ho] XLRz|e) 44o] Thaby]
2lcl T-cell lineage 42} (CD3NG myeloid-cell line-
age W GRE{UNKH ES] A z}el] djste]i= 244
i HEbdc) Soldl AlEk2 ERVE] T'E'Iﬂ':"" =)
g A-CD21E el ogk dyalal 5% uvjukel|a] e
Q8 Hodck T3 CDI0E Z7)wlekel 4] 19% -
9% 7R ofokgh ok EE Hglon) ] kel 4
+ % a4 =gl (Table 2).

4. HYEEREY AN

M EF2] HFESe e £7] (4~7 passage)
A MEA} HEatellY 1gGis 98% o] 4ol

MM 1 2 3 4 5

118 bp —
72 bp —=

Fig. 2. Amplified DNA products from cells immortalized
by Epstein-Barr virus showed fragment of 89 bhp of
EBNA-2A Bam hY fragment of Epstein-Barr virus.
Lane 1: Positive control (DNA from Raji cell line); lane
2: DNA from immortalized cells by EBV in acute my
eloblastic leukemia, FAB M2 type (CSUP-1); lanc 3:
DNA from immortalized cells by EBV in acute myelo-
blastic leukemia, FAB M1 type (CSUP-2); lane 4: DNA
trom cells of chronic lymphocytic leukemia (CSUP3); lane
5 DNA from immortalized cells by EBV in chronic
(CSUP-4).

fatigue syndrome
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Table 2. Marker studies of immortalized cells by Epstein-Barr Virus from acute myeloblastic leukemia (M1: CSUP-1
and M2: CS5UP-2), chronic lvmphocytic leukemia (CSUP-3) and chronic fatigue syndrome (CSUP-4)

Early passage (47 passage)

Late passage ( 50 passage)

Marker CD Immortalized cells by EBV
CUsP  CUSP CLUSP  CUSP CUSP CUSP CUSP CLUSP
— 1% 2(%) IF) — M%) 1%y —2A%) —-3H%) —4%)
B-cells
CALLA CDI0 Mo 18.9 459 392 0 0 0 ]
Lew 16 CD1o 49 67.8 1.8 11.5 31 73 70 19
CD20 92 95 o2 90 829 06 24 a1
CD21 1.9 29 4.8 1.8 1.2 0.3 4.5 1.5
T-cells
Leu 4 CD3 less than 1% less than 1%
Leu 3a - CD4 less than 1% less than 1%
Leu 1 CD35 less than 1% less than 1%
Leu 2a CDg less than 1% less than 1%
Monocvie/macrophage
Len M5 CDlle less than 1% less than 1%
Leu M3 CD14 less than 1% less than 1%
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Surface Ig
IgM 94 a7 a2 a0 43 a1 1] 48
1gG o8 a7 o0 92 7 3 14 48
kappa 49 29 29 19 28 1 1] 5
lambda 69 68 49 3 80 14 52

PB: peripheral blood
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Fig. 5. Lymphoblastoid cell immonalized by EBY (CSUP-3) showed prominent nucleoli, abundant
cuchromatin and less developed cytoplasmic organelle, uranyl acctate and lead citrate, = 2800,

Fig. 6. Plasmacytoid lymphocytes from CSUP-3 showed eccentrically located nuclei and abundant
cytoplasm, uranyl acetate and lead citrate, = 2000.
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Fig. 7. Multinucleated giant cells showed well developed cytoplasmic organelles devoid of phagosome,

uranyl acetate and lead citrate, 2800
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