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EBER1 mRNA ZE O RAT & BRIR BB DOIRET
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Epstein-Barr 7 £ VA (EBV) 1xHiA D 80% KL A4S L TH Y, #EB Y ¥/ SHITHRBIOT THBUEA L T 5.
B T R B D BB RE T H AR REEMENL MO T WA, Ly LIEFE, MRER) /M MERE
(hemophagocytic lymphohistiocytosis, HLH) @ X % 7% S B REEYLE < @ 158 EBV E4E (chronic active EBV infection)
o P B GE, X 5\ BIEEENE, Hodgikin®i, —WOBBMSOEMERL EHL RERIHELTWE I EFHL S
rhoTwh, BEINLDEBROKEICL YD, EBVERMAOREVLBERNOENIZLY, BeD EBV M B O g
PFREENTVD EELBNTWS. EBVA T~ FT 5 poly (&) 8 % %M/ RNA (EBV encoded small RNA, EBER) i3,
%510 % EBV B £ T OMBEER I BV TKEICRET L T2 RNATS ), EBER]L, EBER2 D 2EESFET 2°€
ORBAGRBIESL ATk, L2 LB, EBERIZEN L LIEGRBHNA 7 ¥4 E— a ¥ (in situ
hybridization, ISH) #%, EBVHMEEBOBEICL CFHAEN TV A, SEOHKETIE, EBERLZRIY L LISHIZ 70— 1
b A} — (flow cytometry, FCM) |2 & 5 47 % #L.ox &b 7274 (ISH/FCM) 12 & ) EBV ERSMIf o0 %E B RYRFA % B4 72
FOMR, 7VF L vk VEHEBERL 70— 7R W ISH/FCMIC X T, #EROTVH Y 7+ A7 7 5 —LHE# EBER]
S0 — 71k B ISHIZIER, &0 EEMLEHEATECH o7, Lo L, EBERLGMEAMAL1 % AT 0By ROk
TOEBNFMIIERATCHRERTH o7, T4 EORE T3 EBERIBHORE I+ DMK & - TERRY, £1-F
AR L B\ T b WO O S DEL <, B4 OMICBIT S EBERIBHEN R LI AN Lol TOZEL
)., EBERISHE, BEMBEDENe, B4 0ot VRE2ZETI Lo TR SN TV A Z EARBEN. KikE
B 7 BRERRAR O RN T3, 2 BB R OMfE 44 BUAKRE T3S M4 I H 12 EBERL By MER R IS Mt & hd, HLH % CAEBVTRES
VM T & 7. U745 T EBERY ISH/FCM i< & ) HLH %° CAEBV I 517 2 ISR 2 MU R O € = & —F HBE S I
TEBLELLNRS. FAER, MOEBVEEEETFRREMBORENE L 0FRFMTICLY, 6 ICHEICE D
BEREDLLTEEZLNT

R T R e T e R e

Key words Epstein-Barr virus, EBER], iz situ hybridization, flow cytometry

Epstein-Barr 7 € )V A (Epstein-Barr virus, EBV) &, 19644
Epstein & Barrlz &0, 77 AORRBIZEHETLNN—F v b
) LSRR IR AN YA VATHDY, BEA
TOEBV WG I IHFARIE LR A ETH B, £OHKB
U YSERICEE RS L, ARG O IRET 2 OEERRICE
ETE. 2RO EAEDEAD EBVEEERREETH ), €
D10~ 20% TIFEEER BT 4 VAR FAEFRL IR T
BY, KETHE2~3FETIIHTO% S MBRREETRITLD, €
DORE I REERBRGETH HY, FFEEEE LTRENR LD
\3{ZY M R (infectious mononucleosis, IM) T# % 2%, &,
MmERE A v/ SHLigkFkAE (hemophagocytic lymphohistiocytosis,
HLH) @k 3 7z 2 EEA - BEES) % EBVESRIE (chronic
active Epstein-Barr virus infection, CAEBV) @ & 9 785l %

FRL114E10 A 22 HAF, P12 3 B 1 HZHE

&, BUhEEE LML ND LTk o £ LT
PHEHLNTWVE N—Fy b)Y REOM, LRSS, &Y
XKD, —HOEEY, Wi oS LEE™, tFaF - ¥
5 — (natural killer, NK) HII9%E% & 0%  OEHEBIZBE T
LEBVARES LTWAZENWESRLELZoTWAE, INLD
e B2 BT 5 EBVEYAMALIZIKEE LR 2B Y v kDAL S
F, T ¥ 3Bk, NKHI®, Zotho ez S Th
2. 20k L ERBVMEESERBICBIT A7 AV ADESE
BRI KB DB RERTH L)Y, VA VAREZTORIL
EBVHEEEMBIZL > TRA Y, BHREEBENI ~T
(latency I ~1I) IZHEENTWA, HE, ThHLOREILSE
WO EMIE D A TIZ R, 74 NVAY ) LEBIRED )
IR 5R(ETF, BZLFIZHH L T AHROFEIRE

Abbreviations : BSA, bovine serum albumin; CAEBYV, chronic active Epstein-Barr virus infection; CTL, cytotoxic
T lymphocyte; MFI, mean fluorescence intensity; DEPC, diethyl pyrocarbonate; EBER, EBV encoded small RNA;
EBNA, EBV determined nuclear antigen; FCM, flow cytometry; FCS, fetal calf serum; FITC, fluorescein
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NEBLICES LT AT ERATRIEENTVE Y™, 0k
A RO B R EREFR 0BV, ERRELrS0HEA
DEBVEEEBIIBIT A RBERRICECEHELTwbLEL
bia, Lo TEBVECWEDS IS L ORELE IR
IR0 IERE 7% R Gurfia o B 8 & B bR o g R AT
BETH5.

HTE EBV R HSAE D B W 12 X MIE R 0 v 4 )V 2 45 B AP
DFEMDOABIZ, EETYANVAY ) AOEEETHT2HEE L
TPCRREFAHNBHNA 7 FA ¥~ a vk (in situ
hybridization, ISH) 7% &K { HWHE R T WA ™ ISHE X
PCRZBICHABEIZHS 2P EBVOMBNBELHL P TE
AEATENTVA. 44T EBV-DNA ® Bam BI-W B 5 12484
WZEFzRLT AV P—TERY Ot F VERYP L
TU =T RV FETIT bR TN, ZhdnhkEikig
EFIECHHTEROFEFRFISH A EOEHR P H - 7.
Z DR EBVIEERBIMBOBRBEFR I ~TTTIcBw
TRAL TV LBETEENE L, E7AV -T2k 5
WESERSNT, TRCOBRBENRICERL TV 5 EE
FlZid, RNAKY) 25 —F N CHEEENEBVAI— T 5
poly (A) $HD 2P D/NRNA (EBV encoded small RNA,
EBER) 72734 (EBER1, EBER2) &, 64" EBVHREMHN
$il (EBV determined nuclear antigens, EBNA) ® 3 %, EBV
FRUMAEEETY) v ROEN L 252 VWEBNALY S 5.
IDH L, ERBREMRIMESAY 100~10a ¥ — L KBICHE
T HEBERLICHEMHN ZEINE S OT N AN 7+ AT 78—
CHEMDNA 71— 7% AW/ [SHEPPHEL L TabhTwn
B, ZOFEC L) AEESCMEFOREMBEOREN TEbh
KEFRZFETHS, LPLISHY 7 HILVOBEZBENLD
PHBENLDFTELICEATED, EBEROIE—H2F L
R PHIBRR I BT S L I B 2 2 TS D Y, =412
EBVE M2 METE TR WTRENR SR THaE®,
FPCRETIZEBVASBMRGREL L E T VAV ATH S
700, EBTOBMHICZNEL Z L LEROBIIZIZESR
EFETHEVIMERYD S,

19854, Trask 5®9S7 10—+ 4 + & b1) — (flow cytometry,
FCM) # w7, HENYDNABRB EEME L, 19884
Bdumam 5 *®2%ISH & FCM %2 #iA & be/z, MaRERER
mMRNA DM & ME L TUUER, RO FIRIZE BHREMN
DNAR RNADIRHIREF LITLIZR SN E™®, ZDFEIIH
BEOFBNZEENFMFTRTHY, TAFEIFEETH
LoD R UATER ) TEATE, BN MEE LTOEH
EEILNS. FITIOFEXLHL, EBVEEMEE AV
TEBERL-ISH % 177 V>, FCMIZ THEHT LAl oMt & 3
Az, SHICAMEBVEIYE T 24 BME, SMERE
BThHHMEER) /7 SHBIRIE %R & U2 EBV EBURSIE 12
DWTRMIM Y » 33k EBERI B R & Mat L, Kk KL
IS DT EEEII DWW TEET 5,

HEESE

I. fER#EE
FEOERBRE D720, RUSRTEFOEBVEER U8

ek T v, S ORRE, BS-8lEv—FtLy b
EBVIE BRI Y REkTH ) EBVELEMEKTH L. IMIIE
b P SRIEERENE Y >~ 82ERR, Daudild e box—F v p) e
&, Jiyoyeld boN—F v b X ¥E, Moltdidk FEMEY »
PSEEFRVEFIMAR, JurkatiZ e P THERR ) > /%08, K5621kk B
TER B B MR, HL6O I8iE Rt |y, HUT102Wd e M i
THRY > 80, KUSIZidE MBM& ik | RITE LR %
FNENHRL TAMMKTH S, BIS-8idibilE#E K EEY
NBRE KE ML D, HUTI02 3 5EFKE Y £V AFFSE
B GRED) ML SEE L D5 £, F72IM9, K562,
HL60, KUS121XHAIERIFE) H—F - VU =AY 27 (HEF),
Daudi, Jurkat!3BAL K% - MESESEFIFERT - MM R %
(iE), Moltd |lZHILERIRAT Y — N 7 - MBEAT (oK
I¥) Jiyoye iZ American Type Cell Collection#t (Manassas) 7*5
ENFNMILZ BRIz, F /2~ IR EIRD 2 RELL, 7
4 3= )1 )8—2 (Ficoll-Hypaque) HEEE (3R CTHAERR %
SHE, PBSICC3MMER Lzt y YRMIMEDT By MEIZL
D oEE LT BAINRIC, EBVIRME & LT B95-8 Mtk
ZEEEMR, 10%IEEL Y > BIBME (fetal calf serum, FCS),
25 mM HEPES, 2X 10 °M 2-ANHh 7 b ¥ /-, 0.3
mg/ml 7' V% 3, 200 U/mlR=>1) »G, 10 mg/ml5 > %
¥4 ¥ % & RPMI 16405531 (Gibco Laboratories, Grand
Island, USA) 12T, 5% CO%, 37COLBGT CH2ERMLEL,
B L THET A Mak 57, 20X 51 LTHY L/AEBV
B inH B Ak (ymphoblastoid cell line, LCL) % 3%k (LCL#
1, LCL# 2, LCL# 3 & §3) Az, 25612, &IRKEESE
B ERENER R UEERRE 2 LS EBVRIER
HTH5HIM3FI, HLH 1% 5 2@ EBVEEETDH S
CAEBV B #3641 & ) LCLYERIIE & R4 D FHIC THRI L 458k
L7 R BEAZER B & OF, $ICDI6%E / & 10— F ik (+—
VU ZANTAT S AT 42 A, HE), HITCRy 8 i
f& (Becton Dickinson, San Jose) (2 CHE# L 727%%, &L - v —
% —EPICS® Elite (B #H¥, BF) 2V CHEEL/FEDY &
INERTREE & AT R & L7,

I. 7o—-7

EBER1IZHH#HRY 2 FLF 2 R0 4038 R D+ ) IDNA 7 —

Table 1., Cell lines Used

EBYV positive EBV negative
cell lines cell lines
Productive Molt4

B95-8 Jurkat
Tumor K562

M9 HL60

Daudi HUT102

Jiyoye KU812
Trasformed

LCL (#1~#3)

isothiocyanate; HLH, hemophagocytic lymphohisﬁocytosis; IM, infectious mononucleosis; ISH, in situ hybridization;
LCL, lymphoblastoid cell line; NK, natural killer; PNA, peptide nucleic acid
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Table 2. Sequence of sense and antisense probes

EBER] sense probe

EBERI! antisense probe

5’-TCGTCTCAGACCCTTCTGTTGGTGTCTGTGGCAGGAGTGG

5'-AGCAGAGTCTGGGAAGACAACCACAGACACCGTCCTCACC

Molt4

light
microscope

B

fluorescence

microscope

B95-8

Fig.1. EBERI ISH of Molt4 (A and B) and B95-8 (C and D). A and C were findings by the light microscope, B and D by the fluorescence

microscope (X 200).

TET7vFEyATO—7, RUEFEZHODNATO—T7%
Yty AT7u0—7E LTERLE., 70—7 0% L Kanegane
L¥DBRLEBEIILL. §7u—-TOBIIR2IIRT. 7
O—70&EERFSERICBTFATILA Ly Y - AV FF Y
7 VB (fluorescein isothiocyanate, FITC) 12 & A #id 7+ 2
UEBEREH (RE) 2R L.

I. #iEROEE

10 % 3EM@{k 7 > M RIMLE (fetal calf serum, FCS), 25 mM
HEPES, 2X10*M2XAV# 7 x>y /=), 03 mg/ml 7
F3v,200U0/ml=¥) G, 0mg/ml 7> ¥4 %
& ¢ RPMI 1640 523 (Gibco Laboratories, Grand Island, USA)
12T, 5%CO, 37CHOLEBETCTHERELEEERIE, 01 M
PBS (pH 7.2) I C1EB®EOHRER L. BRBREIBELY
FEDS 2, ~%) LSRRI AL, Ao CH
Bk % 58, PBSICTIEBERLEALA. ThTnoMint
5mM HEPES 8 & (F1% R VA 7V FE FE N PBSICHi#
LEBICT2B4HEE L. T0%MIZEE 1500 X gi2 T30 H
FELLEESET, 0.1% Y FVE T H—FF— b (diethyl

pyrocarbonate, DEPC) (Sigma Chemical Co., St.Louis) % R 7z
0%GTY /—VIEEL, —20CICTI8KMELERTF L.

V. ISH

BEBREIL 1500 X g2 T3 MELL, LERET, N7
YA Y—YarwAy—3 v 7 A%20 ulTOEMEIIM
BHILE. M T4 E—-var<eAy—3 v 7 AOHMMII,
4 X SSC (pH7.0), 5mM 1) B+ b U 7 AEEE® H7.0), 50%
BiAd o {bhrw3 F(FH547 A7 BREHEER), EZ
Kk, BrUtYRERBT v FEyATO=TE LI, NMMT
NHA¥—a yKIniE37 TR - C3BETE 72, K
ST, 500mg/mld 7 Y MuE7 V7 3> (bovine serum
albumin, BSA) (Sigma Chemical Co.) % fiix 721X SSCiZ#ifig%
¥ L, 70—+ 4 F A — % — Cytoron Absolute (Ortho
Diagnostic System, ) % fv>TEBER] B0 L %
L7 B4 OMlakS L UREICBWTEY ATO -T2
WA OMEER, 2% ) EBERIEHERER OFHEL
F8FF (mean fluorescence intensity, MFI) #S40MFL &% % & 9 12
wEL, COSEFAORRELEE L 2 2 5 ik HE % EBERL
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Fluorescence intensity
Fig. 2.  Flow cytometric analysis of EBER1 ISH. Molt4 and B95-8 were reactivated with FITC-labeled sense (----- ) , or anti-sense (——)

probes.

20

0 dS i 13 2
Probe dose ( p1/100p1 )

Fig.3. Dose-dependence of FITC-abeled probe for ISH/FCM.
The vertical axis indicates mean fluorescence intensity (MFI)
and the horizontal axis denotes the doses of FITC-labeled
probe per 100 «1 of reaction buffer. O, and @, indicate B95-8
fluorescence obtained using sense probe or antisense probe,
respectively. (], and B, indicate Daudi fluorescence obtained
using sense probe or antisense probe, respectively.

FYEMAE & HIE L7, SHRaskS L UREM o thBORE I, &
HIERBIUBREZ Y ABLI VU Ty F L 2AT0-7%H
WTHIsE L7234 O EBERL MR ER & BHEMREROF
BEtEEDOE (AMFD # HWTIT%vy, AMFIA2LUT®
BEEBELT L LA, AMFIOREIZ Welch D tiRE % F W
Tt o7z,

57 |

I. Aok

EBV &4k T & % B95-8 L EBVIAEMIIAEET % 5 Moltd
THWTISHZ T2\, ZOMAE R, HEL, [TEEER
HER, TOILDIFERATAFTIAIBEBEL:. ¥
HIRTE)IE, REEMBICLIBEETRThOME L
TS FER S 7oA, BOEEAMSEIC L 2 BB Tid, Molt4 iz
BOTHEALRETAMRBIEIBRESINT, —FHBIS8TIEHAL»
TEXERTIMES,SHBEE SN, £/-BS-8TIEELD
MBI BT A2 HIEEE TS D ENH o722, 1ZIZETOHR
PHETHIEEZONL, 70— 1 A —F— |2k HEH#H
TiL, MoltdTizt v R, PrdtrAasu—7%Hui-ge
DERAMNTLZIZIIREELRY, B -2 %R L7172,
BI5-8 CIxBAL MR R - el -7 2R L2, (H2)

I. ISH/FCM DEMHETE

TO—TJO08, RIGEE, RIGBEOREEHZ O
ISH/FCM OEMFEBEICOVWTHREI LA, N7 54 E¥—-
GYTYARAY =39 P RA10 uliIHT AL ABLIU T FE Y
A7a—TDE% 0.15 41, 0.25 1, 0.33 41, 0.5 41, 1.0 u1, 2.0 pl,
ELBEOMEIOE R H#Ic, 70— 7085 HEICH- 72
72 7%M3IZFRT. AMFLIZ, 7a—78&»E4 b ot

SIS
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125+

100

75 -

MFI

50
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4 22 37
Temperature ( °C )

Fig.4. Determination of optimum temperature for ISH/FCM.
B95-8 were hybridized for 3 hr at 4 C, 25°C or, 37°C. The
vertical axis denotes MFI. [, B indicate MFI data obtained
with sense probe or antisense probe,respectively.

120
100
e e — O ®
80 1
3
p>
60 -
40+ o——0——0o——90
20 | T T T
None 1 2 3
Cycles of wash

Fig.5. Effect of cell washing after ISH reaction. Cells were
washed in washing buffer for indicated number of cycles, B95-
8 (B) and Daudi (@) were used as positive control cells.
K562 (O)), Jurkat (&) and Molt4 (O) were used as negative
control cells.

ML, 10N ETIEIE—BE ok, LAA>T, EOR
HiENA TV T4 Y- arTAy—3 vy 72100 uliZFF LT
O— 7810 x1TiF% o7z, ISHRUBREE, CEAICIES7T
BT B 2D BISSIZOWVTAC, 25C, 37C k2w T
ML BEECBITAMFIOEZ S 7ICHTL37CT
BbAMFIAE BFRERLAEO N, (MY

NATY T4 — 3 YRIEET#, 500 41/ml BSAZE
1XSSCIZT1E, 2E, 3SEOEER T oHE L EEET
L WIBEOME #IEL, HEOLEERTFFHEIIONT
BE L7, WE LRI RTIIBWT, BRIl T
BAD AMFLZIZIZFAROEE 20, FOED1XSSCIFE
LI 5 2 &I & ) AR ETH o /2. (D)

. BEMORE

EBERI-ISH i D4 B 2 i 5 700 SRR EMatkic o
WTHE L7, BLCRTEEOEBVEAMEK (B95-8),
EBV i@ iiatk (M9, Daudi, Jiyoye), 3B X O'EBV MM
Hakk (Molt4, Jurkat, K562 HL60, KU812, HUT102), &5 IZHHH
TR L7-LCL® 3%k (LCL# 1, LCL# 2, LCL# 3) 22w
TISH ##7 % » 72, ZO#E, A MFLIZEYEBV B M
T 5 BI5-8TIE56.5 & b i, BLFEDEBV B EIEE ML

60"‘

50

40 e

30 ° °

AMFI

10

EBV EBV EBV
productive positive negative LCL
cell line tumor tumor
cell lines cell lines

Fig.6. Expression of EBERI in variable cell lines. The
expression of EBER1 in EBV negative cell lines (Molt4, Jurkat,
K562, HL60, HUT102 and KU812. A MFI were less than 2),
EBV productive cell line (B95-8. A MFI was 55.5), EBV
positive tumor cell lines IM9, Daudi and Jiyoye. A MFI were
40.3, 33.6, and 30.3.) and 3 LCL (LCL#1, LCL#2 and LCL#3. A
MFI were 29.8, 21.5 and 18.0.) was analized by ISH/FCM and
the A MFI values were compared.
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TiX34.73 £5.00 (FHflE LEBHERE) &, EBVIEHEMRIREE
BLTHEI G P72 P<0.01). F72MEI#7{LL 7 LCL
3Bkd, & THEBERLMGM: & 4 1) 2 0BG 3 23.1 £ 6.06 &,
EBVIEMEMIfaER & i L CRALICEMETH - 72 (P<0.01). EE
H O EBV G E S MR E 2 L L 72 LCLIz =T A
MFLIZEE L % 2 ML B - 7088, HEEIE%d -7, EBVE
BT, TRTOMBEBRTRELT TH 7. (6)

IV, BSMEORE

KHEOERZTHEMET A0, EBVEHHMEKRTH 2
B95-8 & EBV &M #kTd B Moltd #HE 4 D E & TRA L 7=
MBI EREREL, R0l CEE, SHEAW, 70O
—HF AL P A= F —ZTHEIT L. 7R T LI IR NS
LT, BESN T3 BISRDE A L I12I12F &40 EBERI

A 98.9%| E 6.0%
B 54.2%] F 2.6%
=
8
g
= & (] 5 10 10 (I o
c
=C 27.4%]| G 1.1%
@)
D 128%]| H 0.0%
[ Mﬂiu' 10° [ ot 102 10

Fluorescence intensity

Fig. 7. Detection of EBER1-positive cells by ISH/FCM. B95-8
and Molt4 mixed at variable ratios were hybridized for 3hours
at 37C and the signal intensity for EBER] expression was
analysed by flow cytometry. (A), B95-8 100%, (B), B95-8 50%
and Molt4 50%, (C), B95-8 25% and Moltd 75%, (D), B95-8 12.5%
and Molt4 87.5%, (E), B95-8 6.2% and Molt4 93.8%, (F), B95-8
3.2% and Molt4 96.8%, (G), B95-8 1.6% and Molt4 98.4%, (H),
Molt4 100%. The percentage of EBERI-positive cells with
fluorescence intensity larger than 10' is shown for each
histogram.

i3

BRI AR T & 72, & BICKRBA L OMISEEN F F v -
%4 O EBER1 B AR L8 % Mt 12, SEM8 0 BOS-8 IR A& R %
HINC & 27279 7 CRIBIZREIBEZR TR L:. SEoKT
EBEHEMIRR A R16% T TIHIZIZFEMIC 70 —9 4 F X —
Y=l X MR ORI ATEE TH - 72285, FRUTO
RELFETE 7O —H A b A—F—TRILTEY, KFETD
RURFIL16% EEZ 5N, (H8)

V. ZihU 7+ X7 7 42— EIZH EBERL-ISH &% & O (L&

(9, 10(ZEBVEEMAtkTH % B95-8, EBVIEEMIaLET
& 5 Daudi, M EIZBIZILL7ZLCLO 14k, £ X U EBV &
AR CTH % Moltd 122\ T, FRENKFEL L UREROT L
AT A AT 75— EIEHEBERI-ISH BRI THET L 72458 %
RY. WENOMICB VTS EBVB Mg RIE AT B
WTRREELE B o7z, TAMHI TR T 7 ¥ — V870 —
7% i\ 72 EBERLISH T A HIFMRIZ B W TR @il B oy
BIZEZNFH ), F—HMBEERCBNTHELOMEII L hikED
EABE SN, ISH/FCM T 2 D & 9 4513 Bl Em e
DE, BHEPILA NS AIBITAMEHEESROBENE L
TERHAINI:,

V. ERERRREOERMT

EEHE L THERALOR, SMEBVEEETHSIM 3
Bl, EBVIKH:IC X 2 HLH 16l, EBVH#HEREYE3 I (CAEBV
#1, #2, #3) IIDWTARFEIC & Y RRY MR O AT %
Thols., EHIZCAEBVH 2120V TIEY VSEREEEE B W
THBEIHEMOAK SN2 CDI6 ML %, $7:CAEBVH# 312

EBER-1 positive cells(%)

0 i 1 1 1
0 25 50 75 100
B95-8 (%)

Fig. 8. Correlation between the actual percentage of EBV-
positive cells and the EBER1 positive ratio obtained by flow
cytometry. The vertical axis is the percentage of EBER1
positive cells. The horizontal axis is the percentage of B95-8 in
the cell mixtures.
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DWTIHERICEERENOAK S 7z TCRy 8 BHEMIME 2
NEREN - V—y— |CTHELHRBERCTETLL. &
FRBICBY ARBMEMIREAVABITER TR 1LISRT.
EEFBRCIMEITIE, EBERI B IZRENLT TH o7z,
ZAUIH LT, EBVEREUVETH M EER TH 5 HLHBITIE
16.2%7EBERIBEHMETH D, LA 7T AIZBWTHERE

————.
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Fig.9. Expression of EBERI in various cell types as detected

by ISH/FCM. Flow cytometric analysis was performed after Fig. 10. Expression of EBERI in various cell types as detected
hybridization with sense probe (----- ) or with antisense probe by ISH with alkaline phosphatase for cytospin specimens.
(—) for 3hr at 37°C. (A), B95-8, (B), Daudi, (C), LCL, (D), Cytospin specimens were hybridized for 16 hr at 37C. (A),

Moltd. B95-8, (B), Daudj, (C), LCL, (D), Molt4. (X 1000)
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Fig. 11. ISH/FCM analysis of clinical samples for EBER1
expression. Flow cytometric analysis was performed after
hybridization with sense probe (----) or with antisense probe
(—) for 3hr at 37°C. (A), normal control (total PBMC), (B),
infectious mononucleosis (total PBMC), (C), hemophagocytic
lymphohistiocytosis (total PBMC), (D), chronic active EBV
infection (CAEBV) #1(total PBMC), (E), CAEBV #2 (total
PBMC), (F), CAEBV #2 (separated CD16 positive cells), (G),
CAEBV #3 (total PBMC), (H), CAEBV #3 (separated TCR-
y & positive cells).

A3 EBVEESMAL L 0SBV b DD, LCLICEMT 5 &
IO LBEMIAEE Shi:. CAEBVEITIX, 16
(CAEBV#3) iZve A M7 T 4 Lk, EBV BAEMEKETSH 5 BISS
KLY 2 IE EOMVERAEE RTE— 7 2R L7, o2
Bl (CAEBV# 1, #2) Tit, Bohia ¥ — 73RS VL 0
®, €A} 754 EICEBERI BHEMRER OFEITR S A
ZooEN VS =X DEBELME BvoRE T,
CAEBV # 2, CAEBV# 328V TFhEFNCDIS, TCR-y & I
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Fig. 12. Comparison of EBER1 expression in clinical samples.
The expression of EBER1 in various EBV-related patients and
normal healthy volunteers was analyzed by ISH/FCM and the
A MFI values were compared. IM, infectious mononucleosis;
HLH, hemophagocytic lymphohistiocytosis; CAEBV, chronic
active EBV infection.
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Abstract

Epstein-Barr virus (EBV) is prevalent among the adult population and it persists within the B lymphocytes in latent forms
throughout life, with infectious mononucleosis being a well recognized, self-limited EBV- related acute infection. However,
increasing numbers of other illnesses are now known to be associated with this particular herpes virus, such as
hemophagocytic lymphohistiocytosis (HLH), chronic active EBV infection (CAEBV) and various malignant neoplasms,
including nasopharyngeal carcinoma, Hodgkin’s disease and gastric carcinoma. Study of these diseases suggests that the
cellular targets of viral infection and the modes of the latency of viruses greatly modify the pathogenesis of EBV-related
illnesses. EBV-encoded small RNA-1 (EBER1) is expressed in abundance in virtually every cell infected with EBV,
regardless of the mode of latency and therefore its expression is often used as a sensitive indicator of EBV association with
certain illnesses. In this study, the clinical relevance of in situ hybridization flowcytometric analysis (ISH/FCM) of EBER1
expression was evaluated to identify EBV-infected cells quantitatively. Preliminary experiments showed that ISH/ECM using
a fluorescence-labeled probe for EBER1 mRNA enabled a more quantitative evaluation of the fraction of infected cells within
a sample population than standard ISH using an alkaline phosphatase-labeled probe. However, the former was less sensitive
when the fraction of infected cells was smaller than 1 percent. Levels of EBER1 expression varied among different cell lines
and the distribution of fluorescence intensity within a single cell population was relatively wide, indicating that EBER1
expression is controlled by multiple mechanisms. Importantly, the virus-infected cells were easily detectable within peripheral
lymphocytes from patients with HLH and CAEBV, but not from normal controls or patients with acute infectious
mononucleosis. EBER! ISH/FCM may serve as a useful tool for relatively easy monitoring of the target cells and the modes
of infection in these patients. Further information is expected to be derived from a multiparameter analysis of EBER1
expression versus expressions of the different EBV-related genes and the surface antigens of infected cells.




