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Abstract : The purpose of this study was to establish a rapid, reliable diagnostic method
detecting Encephalomyocarditis virus(EMCV) RNA in formalin-fixed, paraffin-embedded tissues
of EMCV naturally infected pigs by cDNA probe of EMC K,;, the EMCV strain isolated from
Korea. Using a biotin-labelled nick translated probe for the cDNA marker. We made up for some
defects of radiolabeled method.

In situ hybridization(ISH) technique, differently from the other nucleic acid hybridization
methods, is able to detect the virus genome specifically in the state of the intact shapes of cells
and/or tissues. We succeeded in performing the experiment to detect the EMCV within 1~2
hours using the MicroProbe™ capaillary action system.

In this study, we observed highly specific positive signals of red color by staining the paraffin-
embedded tissue sections of naturally EMCV-infected pig organs or tissues, including brain,
heart, kidney and lacrimal gland with the Fast Red TR salt/Naphtol phosphate chromogen. The
results suggested that this ISH method is considered as a highly sensitive and reliable tool for
molecular biologic diagnosis of the EMC viral disease.

Key words : EMCV, in situ hybridization, cDNA probe, retrospective study.
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HA 9 HA2Y v}o] 2] 2 (Encephalomyocarditis virus :
EMCV) 9% & picomnavirus®} cardiovirusi Al 24
vhol 27 AAHZA APAES A ¢4 F4t,
AR mloj2t M4 5o WAl E B0 dE 4t
A Aste Ao,

EMC n}o] 2] 2+ single strand RNA genome& 21 9}
ou 4749 ME t} & capsid proteing] icosahedral 7 X &
za glon B2, 383 4L o E picomaviruss} f
A3t apthovirus9} ZHo] 0.1M halide &4 A] pH 5~61 A
BAHY 8¢ 2P

HA2Y vholel 2o g8 fuHe HAY F¥e
19583 }ibulol 4] Mumane et al’o} & F4 A1
Aoz Hx B1¥ F 1960~196611 Ato] v]Z EZ 3
oA B2 AAREY HAL 45 FUE EaF
A2’ ZFAAE 19704 o Aoz A Fovigy
A7t HAFOZA AE HAle FRF AAME 2B
FHRoH™ AR, dolzs)" 2z Fu' §
dA Rt & YL vlejgix £Fo ue} oy
&3 Habgo] g2tA TAA Y wtet 43E folst
Aed 5% FRA=AME 0% LS 5P
A Eutolg2rt fdg HedA ", E=ey
oM £ o]z g F4 thE o AdAA7 B¢
of HAE dodu’, Ao E Al AECER
g vlol2x M7t e 497t Qo BEA W
AR g A Fevn fPgoen® gRdAe
AEFH] YA G& =A% 28%9] A7t
&5 0" EMC nlolzj2 HYA & vlojgia Fo gt
Ao g m Yok £F H 2o A F4td o}
o)A vtolgiazt RelgoZA” Bigd e B8 Wy
oo o 8902 T o AlF M AA
A APE Hol: BAdAM EE vl o) Y
ZAE ¥ 23 ARAME &3] A7 AHENS
U R 34 2dsA gon H9, 429 ¢ 2
¥ JHAQY BA7} o3 A

HAZE vojgae vny PEANY SFFES R
I ded G5, 274, AR, A, B 7S, v
a3 AAF FolH #Ardel N 5L FELS HA
ol Rr9 vlLAE EMCVY AA%Folnd H=]d

2
hv

g Za8 HZEEE ¢A YD o] ulojgix
o #EA FEHE FLE 23 AAF HE9F A
29E 927z HX% 3F % okxst =AY
AE ASIAE Futsle 4298 9oy e
20 A& EMCVY D ¥o|F7} B & fdA7]7] o
A7 gz, J1Ug, g8 59 AYFEL o] 43
of Atge] B A Yo

HAZY vpelgiart Ao AFGHY 2023712 9
AEANME 9 D A29E dodln BEAAME ¢
Ag7)e 4 2 AR $2E EMC slolg s 7
GA HME Yo wAHR o G ¢
FH 1 H5E, F5, 597 Y AR Rz U8 &
gAo2 SAFINE Fop Ao Mol Hue A
Fde A29 &9 agln WA mAlgtygoe] 2-15
mme) 2712 EA3 FYARGE $AUN £
#2HE Ao HudY 2AFHogE 424
GHAEI} A EE v o FE 4TG0
ERHog pREY AL g 42H 4 ¥4y, 7
AL A3 BRI E 00 B £ 28, g3
F9 2HATY B8 §A AFMEY Aol Hoj
A B,

HZ FYAME o} 5] HA )& FulatE 54
o HAZY uolgl 2 Zd o) g3 Yu4EA 2w
272 FH3a H2 24T F, 5 E7L vio)g
28 ¥3 28, EMC vlojglae 2UYEEFE
o] § vheA U AEo) HEHFS 33 L AAYr)
24 AT7E $Y0o*” AE § Y2HE AEF
BT Fatd gty 2739 Habe} wlojg A 349
ddzA8y P2 L AEsgen™ EMC wlojga
S 2 Fd diF fH4 oI EE 2433 DNA
g T4, vt AFAEAA 2 A2 RE vl
#H 28 A287) 98 in sit hybridization(ISH)& 4 A 5}
o AAHoE §48 & e 712H AT E £Y3e
59 437t 2853 Ao

EMC ulo] 2] 2 & uj£3lo] ulolg] 2 A& AdsE
UykAQl Ao E Yelvfo] A wYF £ &
g 548AY g9 72 £ ¢4E B¢ 497
2 59 8387 A 2831 3% L ARE AL o]
£ B 2AGH FAE 33 AT BAAY vlo|
HAE BQsE By EF dd2AHA JAL 53
23U 44 & F&ste B Sol Ak a8y vlelg
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29 WY FEYe 7Y $4E Aol AT
Wz At 28 n 4o Bo] 1 FURUE
vtolg 2 EEl&o] Wr] g dA2 8317 o
X "2y Py Pesd e ¥d @y
Fo] 29 A, FUILHEA N F9 HHF
HAE7 43 Y90S ZANGOZ A W B HY
AR gdoz A5 Ag®.

o] & ulo]] A9 FtEoko] Haase et al & in situ
hybridization ¥ & =¢I3te] AN X ZAHBY
A measles 5}o] 2] 2 9] RNAE 7&38}5] 1 Brigati er al ®
& mety A H o)A biotinylated probeE o] £3}<] ade-
novirus9} cytomegalovirus®] genomeS HEHOEZH F
3] A gl #ofol| A vhogj~ zigo] ISH7} F& HAL
HHAE dFdFden d4 go] g851 e 4
Aoltt.

ISHE 34} probed o] &3 A XU ZFF< DNA
U RNAE #&ste 2AWE dapigez g
AL hybridization(Southern blot, Northern blot) ] )=
28 AEY 279 Yert ad2 2EE YedA virl
genome A #AY = QlojM Folgol M4 &L &
Atutgioln] w2ty WS o] 48 F i o} F AL 3
AZE FA7} vt B8 34 BELe FE F8
7ol ddutejgf Azt EAPTE 1 AL FE
B % slops

YukA 0 2 picomavirusi}9} vlof# A= 7,500 nucleotide
9] RNAE 7}A| 2 9lon)* EMC slo|g] 27} &3 pi-
comaviridae®) cardiovirus% H}o)&] A% genomed] 5L
o 150~330bp 27) ¢] Poly(c) tractE 7}#) 3 l&d] o] ¥
A9} 4714 Qe Folst 1 A7|2M FHE THE

¥ 47 ISH 7|4 & o] &3td HAY vlojg2
(EMCV) A 7Y 8 A 3719 £2TY 1,
U AU o 2R E bioting F AT cDNA probe 0] &3}
of ulojzix Y4E HEegoTH & W V&4 &
A% F 9 BAAEYY Ady e FYdux 3
o}

Mz ¥ e

HEME : 19890 109575 124 Ao] S B FE
Fol A AAAES AR f2F, ARY, 24, o)t
T EE9 v E BHoE HA HYIFeR

Aad Agdge 799 viw AYAE 2059 TE2EF
4 24 E g2ty 2oz g o g

Rpoigd #xio| jn situ hybridization® % =3
e : HAE 2] RHA A o, A, A%, 7
A, 74 9, #4159 3718 10% 34 x22de 13
3 F geby Xojste] S5pme shebd 22 AHE Pro-
beOn™ Plus slide(Fisher Biotech®)o) %381 in situ hy-
bridization 4 3 o AM&3} ).

Plasmid DNA H M2 EMCV-DNA probe2l 44 :
Plasmid pUC 19ujo} EMCV ¢DNA fragment7} transfor-
mation® E coli FF(XL1-Blue)& KIST A Z8d 14
o A94 Az Ry Bgwst

WA EMCV cDNAS| insert] &¢15} probe A2+ ¢l
8} 1.5% agar®} ampicillino] F 718 LB v zjo] F5& &
23}¢] Thermo-controllerd] A o 8A|zF AL wj%kgr ¥
T3 E 8 48kd ampicillino] 3 7}¢ LB brothe] ] shak-
ing i %% Bimbiom & Doly, Ish-Horowicz & Burke¢] al-
kali lysis 93 & ¢85} EMCV<DNAE 23yt

37Col A 1547 HE shaking v ¥ F4 1.5mlg
4vd A 287 10,000pme 2 P43 43 4L ¥y
i 100pe] GTE buffer(S0mM glucose, 25mM Tris - Cl,
pH 8.0, 10mM EDTA, pH 8.0)& &7} vortexings}e] ¥+
A7l ¥ 200p19) lysis buffer(0.2M NaOH, 1% SDS)E 3
7h 2A2EA EFE Foicedl A SEL wHEAF T o
7)ol WARIE 150p12) 5M potassium acetate9} glacial
acetic acid 84 & st & & F iced A 1083
whe- Azl . 450p18] SM LiCly(21.195g/100ml)S 7}
icedf] A} 5E3F ¥ AT T 4T 15,000pmel A 1083}
LANA A& AL 2§ Eppendorf tubeo] &7 600p]
¢} isopropy! alcohol& 7}3}e] iced| A SEZF ¥hg-A]2 &
A s Aede ez FAE pellets 70% EtOHZ
A3t

AAF pelletd vaccume] FAZEA]Z) F RNase A(lpg/
m)E 3= 5001¢] TE buffer(10mM Tris - CI, pH 8.0,
1mM EDTA, pH 80)] 3¢ tg 20TA *2¥
plasmid DNAE B @8 ith

EMCV-DNA fragment2] #¢1-2 9|8 restriction enzyme
91 EcoRI(NEB, USA) #4 %} Reaction-buffer(SOmM Tris-
HCl, 10mM MgCl,, 100mM NaCl, Dithiothreitol(DTT))S

& ¥ 37C incubatoro] 1A]ZF ¥F&-AJZl & ethidium
bromide(EtBr)7} ¥ (1%) agarose gel Aollx] 50V,
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pUC 198} EMCV-cDNA fragment®] ¥21% &3 & 9
3le] 1Kb DNA Ladder(BRL, USA)E marker2 A}831%]
3 UVAA 392bpol 438 EMCV-cDNA fragment
£ #9% ¥ 667 polaroid film& Al g3l 93t

Text-fig 1. Agarose gel electrophoresis of cDNA fragment from
pUC19 plasmid digested with restriction enzyme EcoRI.
Lane M : 1Kb DNA Ladder
Lane A, B, C: pUC 19 recombinant/EcoRI1.

Plasmid DNAE #] %% EMCV-cDNA fragment(392bp)
2 431 A 8}7) 98] Wizard™ Maxipreps DNA pu-
rification system(Promega USA)E ©] 43} large scale pre-
paration& A A3}l th. & 7}el A HA ¢ pUCI9+EMCV-
cDNA fragmentZ EcoRl £42 A& F (1%) agarose gel
o $7 B7195 8 F 302pe] 33 bandE B
o] phenol extraction WP &2 DNA AHOZE FZF34
o,

2239 EMCV-cDNA fragment pellet& 1x TE buffero]
23 A A biotin labeling W 7}A] 2CAA HAEG LW
5248 93 spectrophotometer(Beckman, DU68)Z 260
nmo A FREE FAH3] FFF o probe A 2HE 9

& o] &35

Probe labeling : EMCV<DNA fragment] ¥ 2]+ biotin-
14-dATP$} BioNick™ labeling system(BRI, USA)E o] &
gta] ®A 3T

WA EMCV-cDNA(392bp)7} 1x TE buffer] Spg/20ul
2 &350} gl DNA 4319} BioNick™ Labeling system
9] 10x dNTP Mix(0.2mM each dCTP, dGTP, dTTP, 0.
1mM dATP, 0.1mM biotin-14-dATP, 500mM Tris-HCl(pH
7.8), 100mM p-mercaptoethanol, 100pg/ul nuclease-free USA)
5pi9} 10X Enzyme mix 5pl ~18] 1 36p19] autoclaved H,0
£ go] & A& F /MY A 94(15000% g for 5 sec)dt
16T A 147 A F T o) v F gL 50Uz §
Aot &2 tol e ¥gg FDA7]7] ¢ 300mM
EDTA €9 5plZ 7}8} 3 repeated ethanol precipitation&
AXEE B o2 1/10 volumed] 3M sodium acetate} 2
volume cold absolute ethanolg& 7}38te] -70TC o 143 A
A1 o] AL wHEEG T, 9418kl & DNA pel-
letS 10p1¢] 1x TE buffer(10mM Tris-HCl, pH 7.5, 1mM
EDTA)o| =< Hybridization Cocktail(amresco®, 45% for-
mamide)o] &% 200ng/mlo] §A 8Aste 20TAA B
Zatgdh

In situ hybridization : In situ hybridization®] A 3}
A & MicroPorbe™ capillary action system(Fisher Biotech®)
& o] 435 o ProbeOn™ Plus slide® Ztjo] 47]&
gap Aol 2 capillary actionoll 9]31e] Aleke] 44 A9 &
2 EFAo) $L pad $9 slideE o slide Alo] ¢
Aeko] A AASE A g o] 8F A22 1247
o} 488} ¢ TH(Table 1).

1) Preparatory phase : ProbeOn™ Plus slide $]o} %
44 vty duz Ao grjely 3402 Histochoice™
clearing agent 1X (amresco®)E A}&3to] 110T oA 28
7 A& B$4& 53 §hEstn 100% EtOHO| A 59
A 74, 28] WHES T

2) Enzyme predigestion : €38 2AAAY
probe FHAF 9 FH3} Hito] F x2HEE = A
o2 AR E A Pepsin(Research Genetics 750102)
o 1107, 287 B A FH

3) Heat denaturation & hybridization : 23 3%
W} Target viral RNAS} Porbe DNAS] denatureZ $]8] A
& Prehybe Plus(Research Genetic 750124)9}) 110°C 387t
B8 t}& biotinylated cDNA probeE - 110C oA
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Table 1. Procedure for in situ hybridization

Reagent Cycle Time Temp
Auto dewaxing 5 2 min 110T
Auto alcohol 3 1 wash RT
Auto alcohol 3 1 wash RT
Pepsin 1 2 min 110T
Prehybe plus .
(Probe enhancer) ! 3 min 110t
Probe 1 1 min 110T
Cooling 1 15~30 sec RT
Probe 1 2 min 105¢
Cooling 1 15~30 sec RT
Probe 1 0.5 min 105T
Cooling 1 1 min RT
Probe 1 0.5 min 95C
Cooling 1 2 min RT
Probe 1 0.5 min 85T
Cooling 1 3 min RT
Probe 1 0.5 min 85T
Cooling 1 4 min RT
Posthybe wash(2X SSC) 4 5 sec RT
Auto blocker 1 2 min 50T
Posthybe wash(2X SSC) 4 5 sec RT
STREDP-AP detection .
system 1 10 min 50T
Probe lick{chromogen
enhancer) 1 1 wash RT
STABLE FAST TR/NP 1 10 min 501
chromogen :
STABLE FAST TR/NP .
chromogen ! 15 min S0t
Auto wash 1 1 wash RT
Auto wash 1 1 wash RT
Auto hematoxylin 1 1 min RT
Distilled water wash 2 1 wash RT
tI)X immuno/DNA 1 1 wash RT
uffer
Distilled water wash 2 1 wash RT

RT : Room temperature.

287 B X8 2 15~3027F cooling, 105T 28 24 15~
302 cooling, 105C 30% ¥ 3] 1% cooling, 95T 30 &
2] 2% cooling, 85°C 30& ) 3 cooling, 85T 30% B

A 4% cooling A|Z 1L, B 5ol H o2 A pobeE A
AY EH 02 Post Hybe Wash(2Xx SSC, Research Genet-
ics 7S0125)8 527 43] $AM|F Auto Blocker(Research
Genetics 750110)2 28] 4~ 5ta] Y24 peroxidased <
A8t gi ot

4) Detection : Streptoavidin-alkaline phosphatase De-
tection System(Research Genetics 750144)2 o] -£-3}o 50T
158 BAA o2 tissue targete] wlo]z]~ RNASH
hybridizationo] ¥ biotinylated probes} AFsE=E 519
t}. o]= bioting} streptoavidin®] 73 AFHL o] L3
el

5) Chromogen : Chromogeng 8HEA19)7] Aol al-
kaline-phosphatase 2] ¥ 7}2 ZtjA]7]7] $ %) Probe Lock
(Chromogen Enhancer, Research Genetics 750148)& 3] X
39T alkaline-phosphatased] 3l WA= ARG 1}
E}l= Stable Fast TR salt/Naphthol Phosphate(Research
Genetics 750152)2 S0TolA] 1084 23] wgA7oe
A Fures A YEES 89T Auto Wash
(Research Genetics 750108)2. 23] = 4|8t} 23 g M3
T LE AGS 443 FAs g

6) Counterstain : 2402 dAg YAugL &
18}7] $13ked Auto Hematozylin(Research Genetics 750107)
282 dxgistd FHFEZ 41 FAsHen 1x
Immuno/DNA buffer2 13] =48 § tA] 2544 29
FAZAI A0 AZH A YEE o] Crystal/Mount
(biomeda M-02)& 2~31-g Hoj=d] §93tx F3tdv|
Aoz AAA.

2

In situ hybridizationol| o[$t == EMC viral
RNASl ZH& : In situ hybridization(ISH)& ©] &3 x|
HA2EY FDE Sy A8 HA H429 =
W oA Fed vlolel 239 K.ZEH biotin
o] 2 ¢ cDNA probe & o] &3t¢] HAZ Yo AA7Y
H oA 229 gl 2AHE YA ISHE AA S
A7 A Aot Agst 299 42HH A
FAY H e 3t FAJ ol ehton Aoty
e AdwE g FANSo] n2A Yehte v
AR FA4HQ F9ugo] A th(Fig 1, 2).

H

Q
v o
Ao M Fggo] FFEJAO(Fig 3, 4) A
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Ae A5 HYG FAFAS And YAHEAA 3
Feol veited AAFAANE B $ol 9
A At ZA And FHHEY AXPYd 124
detton $ARHelME FLH2E And AFA
T AE A FE FgnEo] BEHUFig S, 6).
FAadAe 29 AT AZF RS FgEol 1)
H Ee ZAhHo2 BEHNUTFigT, 8). W, HIB T
B AR R 2AdHE S4RE Uehi

&

FUA AddAE HA H429 FAY 74 H
ols} wlojg} glofeil A EelE HA HAZY oy A
# EMC K,;9] cDNA probeol ™ bioting 3 7] 3te] 4]
Thd AdPdE A 239 x2Ud 14, g4
AHA HA2Y velgs 4t AEE AR in sin
hybridization(ISH}& 41 A stith. ISHE & 2P EY
9 223 A A e ofo] =Y AFdd 7
#& 91 glE 71g A #Ab hybridization 7] & 23
Y gto] =YE ROZ YA probeE o] & HEY 27
Z o] A3 DNALL RNAE &8s /IHez 74
A AWF 53| ol x A Bo] o] &5m Yo

45,47

2

@A) ISHo| AF&E 3L gl prober ¢DNA probe(nick
translated probe), RNA probe 22} 11 oligonucleotide probe
9 37} 7} 31 RNA probet: ISHS| o] &5 A ¢fo]
U Z#|Fol ribonuclease7} 3lo] DNAd| H|&} E¢tg ¥
o] 9] 1%, 20~50bp(base pairs)2] oligoprobe: probe2]
Aozt &7 dio 24 & F FHE & Qo g2 ¥
74¢ Jehgc dtd v 5ojAQ A¥E 4o 7 3l
= g3yo] Jt}®, cDNA probe= =7]7} di 7} 100~400bp
AE2 ZA complement target nucleic acid$} hybridi-
zationo] 57| w &) AA) cDNA probeE Bo] AL&3}
I J9° £ probed] EXE @A 494y biotin,
digoxigenin 5& o] §3t=d) MALY E9942E S¥
P g 713 Ho] ol g3t Y. A FHYLE
AFed F98 832 #7189 A Fd #E o
H714 EAR 181 FARGE AP 2 2
27] g2l Al FHYALE EX G probeE AET
AANE adte YA ol &3l E o gl A
th. 2 A YoM & plasmid pUC 19t o] cloning®l EMCV-

¢DAN fragment(392bp)E restriction enzyme$! EcoRIZ A ¢
8o} -1%-agarose gek Aol 4 E-8}% o} biotin-14-dATPE
EA ¥ cDNA probeE AMH3}913 MciroProbe™ capillary
action system$ o] §FO2H 7|E vpolglx FHo
FY Y2 4FY AE ALHA L H& 1-24]ke) 2}
EHZE F& AR A& AEE s 29 7F
Ax9 HEFUY] EMC vlojgls EHE Yehie 3
Ao AN FAY & QoA doB HA HA2
Ao A Fo¥ TP 48 5 5UE Aok

In situ hybridizationd] o] 8% & QlE HA = ZAWj ¥
AX, Y524 39 293 sy 49 5otk A=z
Ao AL T2wd, e x4y &Y, B,
Bouin¥ & 5o YHAIZL ZAHAZ F F4HQY Wl
w2t el £E¢ e 5~10ime) sty AU E A
Z, o] 43}, ety HHE Aztg, Poly-Llysine 712
1 Elmer's glue 522 A2 § 1 slides] %33l 4
YEF 24 0] ojAe AL PAS = 2 4Fd94
& ProbeOn™ Plus slideS Atg3te] 2o PAF
Hago AgeF dod YA ¥5o24 59
AU FIY F ATh =3 FAEL TE2THY 2
Aetel B717 BAE 23 g H3y Fojstd o] &3
Ao 4% T2ddd A FulE f39 £88
ARYAD & Aol G ed 222U 3
71t BESY setd 822 AR AT E2Y
4 uAF vz g3y EES AR Al F2 2
F& 4€ F Asen AL oHE gy Loz
A& o] &3t o2 M retrospective study® 7t E AYL
FYPT F v 712 E vlEsGT & 484 AR
A& A9 LMAL biotin(vitamine H)} streptoavidin A}
ol¢] 7 AHE L o] 83} complement targets} H T
% biotinylated probeE HZEY E2 o2 avidin-akaline
phosphataseZ 7 & A|(detection system)Z o] &3l =6l
in situ hybridization®] 7 &A= alkaline phosphatase7}
peroxidaseo] M]3t Fgg-& © WA FE3H
alkaline phosphatased] W EHAE AL Jehle
Fast red TRE Al43le] $88 A 4A 28 4 &
AN

Cronin et al *& S*E H A& single-stranded RNA probe
€ o|4% ISHE 53 W29 volg2g AT
shg2o) A2 4 2829 XA FPAEE
goggos 2 5'E HADY vlolB2g 4YHL

=
=
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2 HA2Y o]y 2 & FPAT AEAA AG2AY
A dAe 58 439 JAEE F9 A24H Mxd
W ARG E FAHEE FET b A & AYdA
E AZHH AEAYe 3 N E BYoEH
UXNHE 24 Byen =8 A3 (AR =
Axd F9AX 2 dFRAEY AEF 38
e JEAEY ol A A2 vhold
& AYHE vpe2a AR PLlabeled probed o] & in
situ hybridizationg A A ¥ Aet XAt EF F
AAMNE 75 F4ueE Bd FAGA vehtes ¥
g2 220 g vlelga FAAAE TP
T A3

ol 4, B2 HAZY vrolgi 2o AEREE HA =
Ae x2%d 14, sy HHo| MicroProbe™ ca-
pillary action system& o] §38}o] 1~2A] ko2t WE A
ol 23 ulolg 2 g HEFOEH vl 2
U A7 EE fiste HeA e g1l Heiden
A& ZAAE ade AP 4A o8
Qe 712E vldEA L gt EE& o] &3 4
& £ retrospective study = 7} 532 g A 4gh

i 2

2 HA4299 I S M 22 K9 DNA
probed) bioting FE 2| ¥ nick translated probed | 2}3}o]
HATY A9749 HA 22 x2Ud 1, dHd
A=A 6] MicroProbe™ capillary action system& o] &
1~2A1 2 in situ hybridizationg #3949 u} 23
Ze FEL

L, A%, A%, 54 F 293719 Axdde o
A2 vtolgixd EAE Yehle F4Y Z4¥ 44
g FEAFLEZN A vlojys dAL HEY
T AN

2.9, 8% 59 78 VM 499 AHE U
o}
ojAbe] A3} bioting ¥ A cDNA probed o] &3+
1~2A17ko} in situ hybridizationE S oM BE A
g HA HASEE E48 F dE BANERS 7|
¥ gy

Legends for figures

Fig 1. Viral persistence in the heart by in sifu hybridization showing multiple areas of marked positive signal. X 100.

Fig 2. High power view of heart showing marked positive signal. indicating the presence of EMC-Viral nucleic acid. x 200.

Fig 3. Viral persistence in the brain by in sifu hybridization. x 100.
Fig 4. High power view of brain showing marked positive signal.

Fig 5. Viral persistence in the kidney by in sifu hybridization. Kidney shows multiple areas of positive signal. X 200.

Fig 6. High power view of kidney showing marked positive signal. indicating the presence of EMC-Viral nucleic acid. X 400.

Fig 7. Viral persistence in the lacrimal gland by in sifu hybridization. X 100.

Fig 8. High power view of lacrimal gland showing marked positive signal. X 400.
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