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EBV-INFECTED LYMPHOBLASTOID CELL LINES ESTABLISHED
FROM VARIOUS LYMPH NODES IN THE HEAD AND NECK

REGION

Shinji Tamura, Masaru Kunimoto, lkuharu Takano and Toshihide Tabata

Department of Otolaryngology, Wakayama Medical College

We established seven lymphoblastoid cell
lines (LCLs) from various lymph nodes
in the head and neck region (1 case of
reactive lymphoid hyperplasia, 1 of atyp-
ical lymphoid hyperplasia, 3 of malignant
lymphomas, 1 of metastasis of nasophar-
yngeal carcinma and 1 of infectious mon-
onucleosis), and one LCL from the perip-
heral blood of the patient suffered from
chronic infectious mononucleosis (IM ).
These 8 LCLs were examined about the
morphology, expression of the adhesion
molecules and the contained Epstein-Barr
virus (EBV) genomes.

The summarized results were as follows;
1) Two LCLs derived from IM cases were

growing in the floating single cells,

whereas the other 6 LCLs were whether
forming clumps or adhering to the wall
of culture flask.

2) All LCLs expressed LFA-1 (CDlla)
and ICAM-1 (CD54). Hermes (CD44)
was not expressed on the LCLs from
IM cases, but the other 6 LCLs express-

ed the Hermes.

3 ) EBV nuclear antigen (EBNA) and
latent membrane protein (LMP) were
expressed on all examined LCLs. EBV
DNA was detected in the seven of 8
LCLs by polymerase chain reaction (P
CR) detecting the sequence coding the
EBNA2 region of EBV genome. By this
PCR method, EBV DNA was not detec-
ted in one LCL derived from the perip-
heral blood of IM case, and it was
suggested that the sequence coding the
EBNAZ2 region of this LCL EBV genome
was containing a large deletion by Sou-
thern blot hybridization probed with
EBV Bam HI-H fragment.

4) Seven of 8 LCLs (88%) contained type
1 EBV genomes. The same results were
obtained in the mouth washings of the
healthy donors and the tissues of naso-
pharyngeal carcinomas, so it was thou-
ght that the type 1 EBV was predomi-

nant in Japan.
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Epstein-Barr virus (EBV) ZFIREGD%,
Z OEEICEBRELEERCTRENT YAV
2AD—>THb. £, EREOWRLETIE
ERMEBRE R RIET 2 C EDH B 12T T
¢, FEEEER A Y+ VEASHL VWL 2h
ORIOEM Y voSEE ORESHESI N T
3. IEWEBVEEERYLE TRARMIMN, XY
v SEIRIC EIEE I DB O EBV G B i fd 43
BELTWS., ThE TEBVEE/ N —F v b
Y voSfEMERIRR D 2 _EIREEEAREE Y o W
TREAXOHE» SBRFFINLTWS, FEEE
EDEBVEGY ) v~ IREkAAEER (ymphob-
lastoid cell line, LCL) iZ2WTOKBREKIZ
HMAShA2BEETH SV, TOLCLERET
% T & IZEBVIT & 3 (et BIRGIE © B B
DRIEAZZ D LicEETHLLEDbNS.
AEE 4 13, FESERERD ) ik 0 T
LAYt B B ORI & 0 1 kD
LCLERNITX DT, *OBEMAOIEE,
MNESFORE, BLPELELTWBEBVIC
DWTHKRE 21T - 7.
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1) #ktE L C Lotz

MEHS T BIOTESEER Y v ¥Ei & 1 B DR
WIm<, =0 Tablel iT/RLE. %
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NAME SEX AGE SOURCE DISEASE DATE
1% M 19 Ilymphnode reactive lymphoid hyperplasia  1991.11. 6
2 kKJil  F 47 lymph node atypical lymphoid hyperplasia  1991. 6.19
3 IU'F M 62 Ilymphnode malignant lymphoma 1990. 5.30
4 E# F 70 lymphnode malignant lymphoma 1990.11.20
5 %4 M 62 Ilymphnode malignant lymphoma 1991.10. 9
6 #& M 64 lymph node metastatic lymph node of NPC ~ 1991.10.29
7 %K F 15 lymph node infectious mononucleosis 1990.12. 3
8 it M 10 i blood i i 1990. 9.12

Table 1 Profiles of established
lymphoblastoid cell lincs(LCLs).
NENOMEL X 0 HERANCHBEL 72 ) » ¥
Bk %10% FCS 1 RPMI 1640883 (~ = &~
} ¥G100Uml, X+ L7 +=<A 100
ug/ mlEEL) WFEL, B2 B A
2T BT Lk LCL AR L 1.

2) (BN TORIOBEK
1) TRy shiclEEO A AT R4

FEEERL, B7 & b VEER, SEHY

o — vHilkE—REAE LCRIBL, BER

hifkicczoRB AR Lz, HRLK

¥ifkiz, CD3, CD22, LFA-1 (CDlila),

ICAM- 1 (CD54), Hermes (CD44) T& 5.

EBV #MWPiE (EBNA) OFIBLIEEHUA

fi{AEE 11T T, latent membrane protein

(LMP) ORBHZE /s o— vHiiAZHAWT

EERbUAE I THRIB L 7.

FRFEBICW DD/ —Fy b Y ¥

JEH SRR I D W T b REEIT - 1=

3) EBV OHi, BXUZ D7/ £EHT
BB & »EE O F 1T TDNA %

H LU, FaxpBAF L 7 EBV ® EBNA2 %

- F35HEE®KRIT 5 PCR &I &

DEDRBNERZE L. TOPCRETRE

1 BoRBEZECHEHBEEZHEEL £ 0 PCR

EYIOHA ik 18, 2B RIF| A

ETEXBMBICS 54 v —2RELT.

F7, W 2D LCLIZ>WV T EBN-

A2 23— F9 588 TdH 5 EBV BamHI-

H¥F %2707 L CEEOHEICTY

PFUNLTYFAE—V 3 vEERT- 12,

& E=

Table 1 /RS & D wWRIEH Y v ¥ @k
14, EAMEY Voo gk 1Bl By vy
fE 3 4, LUNSERE DR 1B, (G HIE
1BlDE Y v ik DEF TR B X UEBHEE
FeME BARE O R RSIM & » 1 #k D LCL % s
Lz, ThoRBENTNEERBRV 1L 7 A
THIY i, Th SOk REgmIc
& v CD22 G, CD3MTBMIlREE A
L.

BEEME O R BT & D L&
nrz 2k AR, dic LCL) T idd ik
DIREETHIE L 72 (Fig. 1 A) 25, fhofila
B EA, KNI, W, ER, BA, MAL



Fig. 1 Morphologic findings of established LCLs.
A : LCL derived from infectious mononucleosis lymph node (No.7 in Table 1).
B : LCL derived from reactive lymphoid hyperplasia lymph node (No.1).
C : LCL derived from malignant lymphoma lymph node (No.4).

(original magnification X50).

CL) T, EE752a30BEIfE, Tk
275 v 7rEERLE (Fig. 1B, O .

EXPRESSION OF PCR

CELLLINE DISEASE — o e EanA NP TYPING*
AZLCL  ALH ¥ + + + + !
KNMLCL  ALH + + + + + !
WFLCL  NHL + + + + + 1
EA/LCL  NHL + + + + + 1
mALCL  NHL + + + + + !
mALCL  NPC + + + + + !
gALCL M + + - + + !
BTLCL M + + - + * -
RAJI BL + + - + + !
AKATA  BL + + - + + !
JWOYE BL + + - + + 2
AG876 BL + + + + + 2
BJAB BL + + - = = =

RLH:reactive lymphoid hyperplasla, ALH:atypical lymphold hyperplasia
NHL:non-Hodgkin's lymphoma,NPC:metastatlc lymph node of NPC
IM:infectious mononucleosis,BL:Burkitt's lymphoma
*:The EBV typing was done by PCR method of EBNA region.

Table 2 Expression of adhesion molecules
and EBV related antigens, and
typing of the contained EBV gen-
omes in LCLs and Burkitt's lym-
phoma cell lines.

HESTFOREATE, §XTOLCL XLF
A-1, ICAM-1[GHTH - 7z. Hermes 131%
Bk 7 7 2 aRINE, B2 707
2R LTV 6 R TR TH - 7o hs, &
BT & - TR BIE R R O 2
A, Bt LCL) TREMTH - 7 (Table
2). EBICREZELIN—F 5 b ) voofER

Xk TR 7 5 v 7RG 5 AGT6D &4 8
Hermes (<o - #z. £ 72, EBNA, LMP
139 XTO LCL THRELED 5 ic (Table
2).

@ X174-Hae 111
AG876
BJAB
AAXLCL
ANiLCL
WFLCL
£aLCL
$BALCL

1 FITLCL

Fig. 2 Detection and typing of EBV geno-
mes in LCLs by PCR method.
B95-8, AG876 : EBV positive cell
lines containig type 1 and 2 EBV
genomes, respectively. BJAB : EB
V negative cell line. 1, 2 : bands
of type 1 and 2 EBV DNA, respe-
ctively.
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PCR %#f\7- EBV o&iB|lok%ZTiE,
JTTLCL LA D T#TI3 1 B EBV K H &
hieps, it LCL T4 EH WV 72 PCR 0%
TR &N -7 (Fig. 2, Table 2).
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Fig. 3 Detection of EBV BamHI-H fragm-

ents in LCLs by Southern blot hyb-
ridization.
Each DNA is digested by BamHI
restriction enzyme and probed with
EBV BamHI-H fragment. Raji, B9
5-8 : EBV positive cell lines, NPC:
nasopharyngeal carcinoma, B1* ,H:
bands of EBV BamHI-B1® and-H
fragments.

PCR THlE L 7 EBNA2 fRI%*%* & & BamHI-

HWF%27a—-7&LTHFYyNL 7Y 5

A ¥—vavy&EiTott AL LCL T,

> LCL % B95- 8, Raji fflakkk b/h& v

BamHI-H Wi pstetishi (Fig. 3, arr-

ow).

z %=

AElfE 2 OB ORI ) v vHfi, BLY
frett BURGRE O ARSI & v M7 L 72 LCL i
DVTHKRE 2T 7. BBl LTiRERYE
BIERRD 2 R T RFEEMETH v, fh
DG ) v <HiREs Y v o fERE O LCL
TR 7 5 X aBOlaoBE 2R LT
MICEBES b Ichic, TORRE L TikEE
KF OFHEDOMEKIC L D Hermes (CD44) D
REORMBEZL SN,

RiIcT D& SBREDENERYG: L 2 EBV
KHBOTRBWMEEZ, ThZFho LCL
KEENBEBV Y/ ADBRZEiT- 1. &
G BAZAE R D LCL © 5 b#HAKLCL Tk
PCR T3 1 Bl EBV St &, +H+ v
A7V FAE=—va Y THREDOH A XDB
emHI-H Wi S s iz, —7, 1BMEmg
MBI R RS MK O bt LCL TlRE A D
fTo7. PCR TR E T, ¥ a7
) ¥4 ¥—va it TEBNA2 O—#B% a —
K9 % BamHI-H Wl o+ 4 XS/h&l, T
DOFRBICRIBAH 5 T EDREE NIz, EBV
GRS 3 5 TR sRE O EERIBUR 1,
LMPYB XU EBNA2 D—HLEZ STV
5. SEHERHEBEKIER% O LCL © I © EB
NA2 IS D RIEHED &7 T & 3 mget
HRERAE I 81 5 EBV 0%E 2% % %5 |k
ICHEIBRZEW, B LMP i E o fHE I o
THORRVBBETHBEELZONS,

T, KoL Ok & 5 EBNA2 68
BMoORIFIEE D PCR TOREKTIR, BEA
DWHEE S AWK, LSRR E dic ]
By TH v, SMEK L LCL T 8
hTER (88%) M1BTH-kItLBbE
THEBTR1IBBBATHE EEZ SN 5.
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SRERERARIE D V) v o3 (RUGHERERK 2 #1,
B ooE3H, LWHIERORR 16, (=
YL BIE 1 B1) » S EBV BRZL Y ¥ SFFER
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Biask (LCL) %t 7#is L, BikRg
YEBRERE ORMM & bz S i 1 k%
MAL T oMEt 217 - 72,

1. BB OEREER, RREEEIELD
B & e 2 BRISF BB T & - 7225,
o LCLIE 7 5 A 2 BicHE, o0
75 v FERERL .

2. MBS TFOMETIE, LFA-1, ICAM-1
FefukcRESR SN, Hermes
RAZRHEBRIED 2 kCTRIRETRBIBDH 5
- fe.

3. EBNA, LMP 2tk cRENLR S
1, EBNA2 fEI0® PCR TR ZDH5 5 7
BTl1Boy FogibEhi. QR
RERMM & O B ST PCR &
KX OBENEONT, ¥ T oy bk
&Y EBV O Z OFIBRICRIENS 5 &
BiRENT.

4, LCL X b7 EBV 1388% 43 1 B
THy, EEFEOWES BVK, BLULE
THEERAH AR & b B S 7o EBV & EIRRIC
1 BUBEATH - 7.

X o

1) Rincon, J., Prieto, J., et al: Express-
ion of integrins and other adhesion
molecules in Epstein-Barr virus-transfo-
rmed B lymphoblastoid cells and Burki-
tt’s lymphoma cells. Int. J. Cancer 51 :
452-458, 1992.

HAERRBRMBREEHEESS

B OEIE OB15

2) Gulley, M. L., Raphael, M., et al :
Epstein-Barr virus integration in human
lymphomas and lymphoid cell lines.
Cancer 70 : 185-191, 1992.

3) Zhang, H.-Y., Yao, K., et al:Express-
ion of the Epstein-Barr virus genome in
a nasopharyngeal carcinoma epithelial
tumor cell line. Int. J. Cancer 46 : 944-
949, 1990.

4) Kunimoto, M., Tamura, S., et al:One-
step typing of Epstein-Barr virus by
polymerase chain reaction:predominance
of type 1 in Japan. J. Genel. Virol. 73:
455-461, 1992.

5) Murray, R. J., Wang, D., et al:Epst-
ein-Barr virus-specific cytotoxic T-cell
recognition of transfectants expressing
the virus-coded latent membrane protein
LMP. J. Virol. 62 : 3747-3755, 1988.

6) BA & HENEES : DREHEERE &
Epstein-Barr virus —Polymerase chain
reaction (PCR) T & %M+ EBV O #%
H—. OWEE3 . 157-163, 1991.





