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Ultrastructural In Situ Hybridization Method for Detection of Oncogenic Viruses

Keunhong Kee, M.D., Chulhee Choi, M.D.* and Hojong Jeon, M.D.

Department of Pathology and Pharmacology®, Chosun University Medical College

In situ hybridization (ISH) is a standard method for localizing DNA or RNA sequences in
tissue or cell preperation. The technique was developed at the electron-microscopic level, and
enables the precise subcellular localization. A method was developed for detection of specific
viral DNA. We have tested various methods and technique to detect specific viral DNA through
ISH at the electron microscopic level. Postembedding method of ultrastructural ISH was
developed and successfully applied for the detection of human papillomavirus type 16 in
squamous cell carcinoma of the uterine cervix and Epstein-Barr virus in EBV-infected leukemia
cell line. The following results are made. The best results were obtained using 02%
glutaraldehyde and 4% paraformaldehyde fixed tissue or cell block. The labelling was best
observed on Unicryl resin and Lowicryl K4M resin sections. Epon sections showed no reactivity.
Thin sections of Unicryl resin were more easier than Lowicryl K4M resin, Enzymatic predigestion
with proteinase K, pepsin and trypsind gave good results. However, high concentration of these
produce poor results due to excessive destruction of the cellular components, Alkali treatment
with 0.5N sodium hydroxide produced successful results in denaturation of target DNA. The
labelling density of gold particles was independent of incubation time or temperature in
hybridization step. The viral DNA labelling was localized mainly within the nucleus, both within
and at the edge of electron dense regions, and below the nuclear membrane. And the labelling
was seen in the form of a dense, roughly spherical shape. In conclusion, the best resulis are
obtained by the conditions that tissue fixed by 0.2% glutaraldehyde and 4% paraformaldehyde
solution, embedded with Unicryl resin, protein denaturation by O.luljml proteinase K, DNA
denaturation by 0.5N sodium hydroxide, and reaction with DNA probe. (Korean J Pathol 1996;
30: 687 —698)
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T EAHEEH o7 ddwa o) F o] 84
in situ hfhﬁdizatian (e]s} ISHE <F2)%he] a¥#En|
A areld Efise] Fvhde]the|u) aEatag¥
ok, EEt vires®t B B §elA SE=53 gl
olgigt ISH= ?:-_A}ﬂwlia%l o B I B
AE2] vz Sdz g EQo)} sy Sol
DNAL RNAZ| 287} 7Rssicl . 727917
Horgl 2 AAEu]| A ISHE =233 Eo)
713l ISHE Alsfsla Fo] & S 7zl
Fhasls EoffF W (pre-embedding method)e] o] &
i gleu o] w2 ojeizba whHE 7
2 gk e E Hdele 23S el X
sl FHE AAF F ISHE AW Eofx o
H (posi-embedding method)e] A|%= 3 9lck e
of WE =L Al A= HAalA] 3
el He, EofjAle] Hde, HH #|3tzkA, 1SHe|
ol 5= ZhE Aleke] Ae] Fof o2l a2 Hole
w2 o]z} vbelbcln #d” opjeg 27) o
9] Ay4d A 2= 7 2 FHAE0| A
[SHE 7Hgiteesd £2 o 2as o8 5+ g
A0 R ofAHFc}

olef] =zAEE wiozZeE g oA Ao
74 oJnt GEEe| 73 ISH £+ polymerase chain
reaction(PCR)S- 4] #1&ted human papillomavirus (HPV)
o] zbede] il g 7AR9 =3} Epsein Ban-
vius (EBV) Frsel #olgl HEFE o] dsle] =4
arel, ZHE FEollA|, A A2 nickel gride] A
A, AAxe] why, DNA w4 iy 58 cjoka|
Algiste] o |t HNE vla2slan A F2 2A
& ol o|F Wt Ak FEelnal B AF
& Al#sialc).

Mz 3 W

1. M2

MAe 2ddiEa RE5fledls] Hag g7
BozAg HeEgdFe s Ackyam, v ==
53 ol doHxEo|HE o ggHe]AE ISH,
PCRE A|8z}e] HPV #] 163]2] o] Heolxl o
T AxEu|FH A 1SH7E et 3elE Adesig s,
P Wiy #Halo] WS wlcksle] ol
M Epell s e zasety o wogH o]

G4, deHe]HdH 1SH, PCRE Al#sle] EBV7L
HER 3dE A9

ol =28t 4 o AE universal labelled strepta-
vidin-biotin (LSAB) kit (Dako Co)Z o] Eajled on,
YA = 4 HPV capsid 83| (BioGenex Co.)2} &
EBV-EBNA2 #3l|(Dako Co )3 A8sigls uwlge
amino-9-ethylearhazole (AEC)YE ~H8-alaich wlel#abs
wEH 4 gl HapbEu]EA [SHel| A%l Lowicryl
K4M-= EM science, 12|31 Unicryl2 Bio Cell Inter-
national#} A $5-, immunogold conjugated EM protein
Ac A3 15 nm2] Bio Cell International A} #H|Z2
HPV DNA ©42}9} EBV ©47= 24H2F Oncort2}
DakoAb #E-&, Tela fHAMeld] 485 proteinase
K2}, wypsing Dako4} Al 88 AH-2a)scl

2. AR

1) ZEEE EH: H&5 . AFAF #4 =4F
1 mm' 275 deha] wAeol] g, ks
AESRE 557 1,000 RPMe 2 #48e]lsle] PBS
2 A)Esa AE blockg 9HE obE 7z 33 ofol
ehtelck. e 2% glutaraldehyde®l 0.2% gluta-
raldehyde 2 ZHz} 4°Cell 4] 224]7F A gsl 4% para-
formaldehyde & 4°Cel|l 4] 2443} Fa84 F cacody-
late Shgefe s HHsbglck 2&la 1% amonium
chloride 2 203-3F 9H2-A19] aldehyde?] S 2] al]4] 7] 32
2% uranyl acetate® block <4 S AA|spHc %
Al kISR desian 2F FojH2 Eojsisic
Fofjali= Epon E%ed, Unicryl resin, Lowicryl K4M
resing AbEalgich. Eponol] FEojsl =% & 60°Coll 4
3tz dEyelel e, Unicryl resinol] Zoffl =7
= 4°Coll 4] 484] 7k, A 2ol 244 7F, Lowicryl K4M
of] Euofj¥l ==L _20°Cel|l4] 4847} Al2eo]4 24
ALz Zhab kel lampoll eFAl# Fbeielch o
& 2WEZE 1 pme] FAlE vbEse] 1% wluidine
blue® d43 F FR{Av|Fo s st 5HE
fl& Adsbar, 4E3 5 80 nme] 2EEHE ks
¢lel. Gridi= 120 hole2] nickel gridE A}2a}9]ow
-2z grids o] 8sl#L} polyvinyl formal powders
03% chlorform &efoil Egale] whE vwlog zjn)
&laL carbon 2 & coating@lo] Ab-8abedch

2) In situ hybridization: ==] chef & «0]7]s}
fabed ghefital HA45 Aesldel proinase K
10 mM Tris-base (pH 8)2} 50 mM EDTA (pH 8)5 1
ug/miel 100 pgimie] A 2| Halgion, wypsind
0.1% CaCl: (pH 7.8)l 1 gg/mlg} 100 ygimlz 2] 4|
ahe] WEZ-AlZch qESE dabellA] HHsa 37°C
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ofl 4] 1557 Alzlch wbEF ghRelimaEe] 3y
& A A A7 7] §ste] 4% paraformalde- hyder} EFH
%] PBSE 354 33] Alxulgich.

Z#) 2] DNAS #4477 9 70% formamides}
standard saline citrate (SSC)H-oi2] Zdlofofl= Kasu-
maa’s"e] Aol Fahe] 10870 72°CollA, 05 N
sodium  hydroxidesll 3=  Pubion-Dutilleul 52] 4%
Zabe] 487 H2e4, 05 N sodium hydroxide2}
55C Edtelloll= HutchisonZ'2] HA#lel F3led 28

b dgellA ZH qbSAF A ST E SR 53
Hl2sle] I IE ghat F FUFeA A=A9
=

Hybridization2 #] 165 HPV DNA s 4z}g} EBV
(EBER) DNA ®-4z-5 eb|x} cockil (50% forma-
mide, 2x88C, 10% dextransulfate, (.25% herring sperm
DNAJel 2.5 pljmle] %% E3glsie] whs-4)#c)
yhg-2 37°Coll A 141 7EF 24478, 41°Cell 4] 14 Zhat
24 A 74 wEE-Al ] o

Fig. 1. 2% glutaraldehyde-fixed
specimen. Few gold particles
{arrow) are noted within  the
nucleoplasm of the HPV infected
wtering cervix. Cicytoplasm, N:
nucleus, = 115,600

Fig. 2. 0.2% glutaraldehyde-fixed
specimen. Many positive gold
particles (arrows) are noted in
HPV infected uterine cervix, but
preservation of cellular archi-
tectures are poor. C: cyloplasm,
M: nucleus, NM: nuclear mem-
brane, * 96,500
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Hybridization ¥ o L2] galzl2 o7z 9+t
o] PBSE 5E4 53 42alz, wjz) el qe Zo)7|
Flzted 10% 4 JA8€4E H2ey 1587 uke
AlZ| A, PBSOl 2% @A 5 Eibsled nkE gl
25 A4 1587 wheAlzich aelm wbew
FHTE SE4 53] P

wraabE olAshe qhd 27 150m2] immunogold
conjugated EM protein A S 1% BSA/PBSol| 0.01%
Tween 200 E3p5l Holo] 1:5028 #]4sle] 4
2ol A 1A 7F dhEA] gk wbS & PBSE S5Ey 5
3 e 4] 0.0M cacodylate $Eolo 7 sHw

53 AR F IS o e e febed 2% gl
raldehyde 2 103274 whEA]Zlck. ch4] 0.M cacodylate
Haefe 5584 53 M sl uranyl acetateo]] TE
7k lead citrateo]] 127H4 o] Fod 9 S 3pglen] =5
TE SE4 53 MEets, Fab A 2# o) 2 (JEM-100
CX I, JEDL)= & 7HE3s) BUKV #joll4] ghatalg]
. 4= 52 saate] hybridization <ha]ol]
A §HzlE HobslA) gkm owbeaql FRS 44
&t e}

A el abE Anle] zeo)lE ¥w 3w
2 2% gluaraldehyded Al-gelal 4] Hejs o

Fig. 3. Negative results are
obtained in  section of epon-
embedded tissue. = 91,300

Fig. 4. Chatering phenomenon is
noted in Lowicryl K4M-embedded
block. = 67,200
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Faly] Bolsbglen), Sabyl g nigle] b A
o] 80,0004] HEo gl E glAs7] ofF
SlebFig. 1) BhiE FEE 02% gluaraldehyde s
Agsbd dxe] Hefys faukbe BAd 5 oglel
o} we] BE A ekdbgles] 200000 P
o #AuwlE4elldE Sy ggatss B 5
glglchiFig. 2).

Evdl= Epon EFH, Unicryl resin, Lowicryl
KaM-& 2H88F A3} Unieryl, Lowicryl KAMo g 3

sl HHe A ke A s dE5 slgledd,
Epono@ FHofgt HHolde 4 FARE o
el chFig. 3).

Unicryl2 Eosl A3} Lowicryl KiMo g Evj
9w sl FHelrl giglont EHHE A
#4) Lowicryl K4M-2 2 57} okslo] MHe| wels
#-Hchatering)e] WHf3le] =2 o] SFalo]] He|z}
Hh sl chFig. 4). :

Z& chulZ aHb7] Hsbe] AR5 proteinase K

Fig. 5. Cellular architectures of
HPV infected uterine cervix are
destroved in higher concentration
of proteinase K. = 154,600

Fig. 6. DNA denaturation by 0.5N
sodiun hydroxide are obtained best
result in HPY infected uterine
cervix, 108,600
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Table 1. Effect of enzymatic digestion procedures on cell

morphology and in situ hybridization signal

Table 2. Effect of denaturation procedures on cell mor-
phology and in situ hybndization signal

Digestion Embedding Cell morphology’ ISH Digestion Embedding ~ Cell ISH
procedure signal procedure morphology”  signal”
Proteinase K 70% formamide Epon + -
1 ugimil Epon + + - Unicryl + +
Unicryl + + + + Lowicryl K4M + -
Lowicryl K4M + + 70% formamide  Epon + -
100 pggfml  Epon + + - +58C Unicryl + +
Unicryl + + Lowicryl KaM ~ + +
Lowicryl KaM + - 0.5N Sodium  Epon + -
Trypsin hydroxide
1 pg/ml Epon + + — Unicryl + +
Unicryl + + Lowicryl K4M + +
Lowicryl K4M + + 05N Sodium Epon + -
100 ugiml  Epon + + — hydroxide
Unicryl == + +88C Unicryl + +
Lowicryl K4M + + Lowicryl K4M  + +

T+ > 50% cells with visible siructure, +: 10~ 50%
cells with visible structure
*: < 10% cells with visible structure, +: = 10% cells with visible structure
T4+ +: = 50% cells with visible gold particles, +: 10~ “+: 10~50% cells with visible gold particles
50% cells with visible gold particle T: < 10% cells with wvisible gold particles and
+ 1 <]0% cells with visible gold particles, — : all cells background stain
are negative —: all cells negative

T+ 1= 50% cells with visible structure, + : 10~ 50%
cells with visible structure

Fig. 7. DNA denaturation by
formamide are obtained bad results.
The nucleoplasms are destroyed
in HPV infected ulerine cervix.
124,700
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s} rypsing -1}?.} 1 pg/mlzh 100 ygimle & %] 4#}o]
AT Hah, MEEL gmhE GEAY Fe =
Z o] vg=ze] fgo] FeoldlHoy, FEEF =3
A5000 gmbell= AE Hel2] fA7F Sakebedct
{Fig. 5)(Table 1). -

DNAE HA4 41771 §lebed T0% formamide, T0%
formamide®} 5SC2] E§helg s8-8 A3t 25 <04
A#e o8 4 glgich 2y o7 8942 sodium
hydoxidet-g o] &3 71§ sg¥gle] ol ity
qlar, dEe] Heloll = Q8-S v|A] A gol 7Ha F

£ A7F o4& 4 glylew(Fig. 6), 70% fomamide
7b EglEl fofella)i= A Ee] wWAde] Asje] T
n e sE Ha 237} of2] A ckFig. T)(Table 2).

Hybridizationd] HPV DNA w#lz}e] ube 4] zha}
255 2eEldled 147 EE 2447HE%E 37°C ER
41°Cef| 4] #hzb wre o) whe Azkap 2
w2 zpe)7} gigicl

o] B2 gAzE AAT F aF JYg Fe]7
flete] A4 ol "3 dAFE Adseld
10% A4 d4 9ME ALY 7 fells ui7dd gL

. Fig. 8. The hackground stains are
1" not effectively reduced by 10%
bovine goat serum. = 53,800

- Fig. 9. Viral DNA labelling are
"~ localized mainly within the
‘ﬁ nucleus (arrows), both within and
at edge of clectron dense regions
in the EBV infected lymphoid
B-cell line. = 159,600
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HApHog FeolA Este] wiZc] 237 e &
ol Vel A= glortFig. 8), dARE AsY
Aol g o] el vhehha] gdshl

ISH ¥ #Axdv|Zd ez shdshd o4 uhia 4
+ B dsle] ®llel FfletA EeolA vhebut
ov, 53 #3o] AatA JA=E= F5)2 2 W
A s supol]l @t P8lell phebel w(Fig. 9). ofw
HlEoll M= sfufo] buddingshi= ebgo g vehls
FHoAME WA= GUcHFg. 10). o] YT g
© HE FAH FHes Jehde], 2re ookl
i, olge] By e H4owg vehtes HeE 3
A= 2t

2 o

TAHEEE A& o) 23 ISHE Aldisled =
A H9° DNAF A% 4 gli=dl, o8 #H=}p#u]
Aol Agalwl Zuldgelzl o] DNAS x5
7t 7hEE A2E oAHZG g AF9A Ba
o2 HaEe|dH ISHyE Zoj#He]| ISHE
Ak Eold ubelgl et B o o))y =
EofF wilaz HAEHo|FH ISHE  Alsled
HPV DNAZL EBV DNAZ2] Eu)dsed)l= =)
AFHer TAN ¥ 4 gdedd. EofHd ISHE
Alegt b2 EHAH =Fo)d Aoz uHy
& z3|& Eoijslr] Hell ISHE A|sf{to 24 DNA
} RNAZ] REEckds gxses fag 5 gls

. Fig. 10. Labelling pauem is

f. dense, rmoughly  spherical  and
- linear shape in the EBV-infected
% lymphoid B-cell line. Nuclear
1 ’_ budding-like area {arrow) show
L5 also positive signal. = 244,700

Wez oA g 2y AREE g4y
Fawilel 230 A5 Hsog 1SH A9
A PEslna e 23] 4= 4, =
Zo] nASA] gk AEledld AA7E =AEog
A Ee] Edate] oo} Hapdo| 3 Dabs Wi
A7 oA § 5 ok w3 Eof] Hell ISHE
Altislgleng %o =aAnkAell4 Fagl vy
Zht PEagle] £4e] 9lE 7 gl 22z 3
wolle =S ngsa Eelfdt & ogridel] =22 AH
& el e|& ISHst: whfe] AtE|a gl FEof
F U2 =39 nA, &, oAl HFE QD F
G AEAE, cheE s He], DNAL RNAZ2] w4,
g #ke] hybridization, gz} 2l#] w Axpso)A
A e g2 o] Fela] glch o] Al 4w
e Aleke) FHek AR wdlel =l o Al
e Aelrh gem™ oy e X dFd4E
g = s

222l nHe| ALH s angofe HAEHn] A
PR fE A ddlel =2 oigls] Faskam AA)
#Hv 73 1SHY] #AH9 HE L7|2e HaE
A3 7 et ot Mo A ¥ o TN
glutaraldehyde®} paraformaldehydes o] 2#)od & F
4 #glew gluaraldehyde2] 5% 2%%F 02%5
Aelstdet sexbe] o2 sk dute] do|= glwl
et 73y Bdawsle] 73 atels 9dgich aE
E2w)ql HAS MEY £7389 Hdes 3 345
o o] Relslgen) Ry slazalajo] =z}
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Hojrl, olg} uitlE MEE02%)F &% AT
HEe] Hells pate] Rolslz] gol HFHUE
stz glgiet, £25 ggrgle] Fe Wi
olgl¥t AL ==& Fu|ayd Az A=A
o7 o4 vlS Fod #Hide|wr. a2x
elupb MalEu]|z] EX A)4s] o] 5= OsO4{osmium
tetroxide)= I1SHE #17] $1% =HellA = k4 2
2 algd g7 wlPe] A8A gheckm #he”
agoz oigshd wlE 9 HEe|E EXE
Aalslede 02% ghoaraldehyde S Fulshs o] F
oglel A}

z# 2] Eojel] o] fxE Ewidls WE Fw7h
Aurgle] gleon}”, wlodAAHe|HdE HAE S
Fofall7b zHEojajel ¥ = E 4= crosslinking
o] glelo}l #jvl, Aol glojof Fhet FAFR|H
2 ou Fojdz 7hab pre] AEsE|1 gl Epond
A A2 o)tz dEddyes F2 X
ofj dloju} 1SHZ| Eefd uhfiell s gbdaHe]
25| x opewmg HAsla] ebel ae|oR ISHE E
e ubloll e ] 4] S HApdE
At 2 27p dasolol & ez AztEu,
o] 7}A wiele] sutEm glen} oz F& A}
g o= Faln ¢l a4 A5l A4 ZolaAl
2.4]%= LR white2} LR gold, Lowicryl#|<d2] HM20,
HM23, K4M, 1% methacrylate,
Acrytron E Fo| 2lew FHT acrylic resin?] Unicryl
o] utEle] o] 5 glek £ el el Lowieryl
Aled 2] K4ME} Unicryl resind A}-febsicl Lowicryl
Al el AA methacrylates HEAA S EofA
w4 seolld AFdrste ASEh HidA FE
AN WS dEe ARNE dF 5 e, 53] H
oA E55H g o] B cdfell M wiEAol F
e How skeal YoM Kame B sl
5 ofwdl AnE ¢lg5 ller) blocke] HE7}
ofslel =2 AHMe] A =7 E A(chattering) o]
ubAdslegdch o] olubE H Aol gof ite] U
o] #fxl wren ofHFch Unieryld A2
acrylic resine 2 ¥t 9 Hapdv]H A F45 s
of #toll byl Eofzo|ch. o] resind HgAe]
=y FAde] FaF Az gle] 53 #Han
#HH B o ANE olf 5 glcka doh 2
AP e 73k $& ARE & F A2 wilH
o ale] AET oshos, blocks] HEE Feol 2
#H  #|zte] Leolslgich o resind lF5H | w
g amest #iola] FAZES glen], 2xel Al
ZeA ke =Ag A o FEHel ¢ldsn

low-acid glycol

glovt Wz sy Wyede dige] U T
gleng W oudi= 2o g 843

Hybridization2] #ghAlZ A2 skl d 28 47
sled gzlzl sl A FitE =5 gbel gl
7 AgEsm o E ey ol Hdael 2]
=2 #z|r} gleng wiFzs Ddalar] a4
v O Eke xHe| Fashy, FHAUHOE ISHE
Altlsle FAFolls YubH e g AlgstA] o Al
ojch, B ool Tris ShEda} EDTAZ} E3s
Solls] o] FE2] proteinase K&} trypsing A}-E-2)
Awl up Bieella] kA A7e] BAEEeY TR
7t B2 HAS =39 FzES TR o#H
t},
=z DNAE #HA4 A7+ s ofe]7tx7} s
22 ok shak 4f b vl e, AA
#Ho| 3 H ISHA ol =% AdHe] S5} ga 2o
og oo olg zAHH L£4F A7 HH
o] coverslipe® grdd 92 ¥ rhdsieisp 3pA|gh
FAE = we oy wFE Ao G E v
ol WHAAF| = v e i hydrochloric acid, sodium
hydroxide, standard saline citrate, formamide 55 %
w Eo Fgeled Afstm glou™ Hapd e
Z ISH Aloll= d7)ell 23 WA F3L, for
mamide®] 482 F2) gk Aog aja gt
%]z} 2] ol Fol] 4 £ 05N sodium hydroxide S o] 83}
A% 7 2 AAE dE 5 Ao, formamide
5 o8y Agel == izl P w7 H 4
o] A7t wol 3 ek

Hybridizationo] a5 F ghdape] A3 E A4
e wbl e g AFobale 27| A7) S (autoradio-
graphy)e] F& eldx]o] ghou}, #HIels 2714
w sl s u)ubaAd® widfe] o] fs]m gl b
A% ISHellH ghabe] A AFEA] lg-ferritin con-
jugate?} AExo] sten} MAET) Fa, 53] o5
e wj#He] glguis o] folshA] b A
o] gic}. GFHPe ar7 LA B2 AR £
Fldele] 4 FH FzEre] Fhde] Folsr]| o
nejl gH-Eebglal AlSedA] Y Fo Alule
fHE colloidal poldt "M EHEH edFtel] Tl
ol &5 ¢lrk gold @A} FF{rh cheFd A
colloidal goldell o] HAHe| chokslr] sfife|r}
F AdERE o FeiFl EERGFTAY A v, o
Akt Gebdl), welg 2 58], avidin, sreptavidin,
lectin, biotin, glycoprotein, toxin, lipoprotein, polysac-
charide, 7|€} HAEE 5 Hslo] o] Fala givt. A

= #Ha)] weo] AA=z 9l A ghalE Ayt
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immunogold conjugate s AHEsbelch SFatgle] =
A2 15nmels faka] £ == 9he] hee| fo)
shlen, 200000 AloollA % aglE A
2lgiel. Immuno-gold conjugate’= colloidal goldel] v
HEEgdde] FrEe AL oldsl g Heoez
A ahgle] A-4de] #Hef, wlejeigo|u} ISHA] direct
one-step §HAA-E QA g AL gle},

ol 4] gl Efrsel Mml 2% AL 02%
glmaraldehyde®} 4% paraformaldehyde 2, gridis= #1%]
Zete] B uhE allzhle] A8dla, Lol Unicryl,
AR HAE FESF S proteinase Ku} trypsin
. DNA HAE 05N sodium  hydroxide, 4] 7}2)
2= immuno-gold conjugates o] &% 7.5 # Al
u|73E ISHol A $2 ANE g F ik o]
& d7E F vl #aksle] vinss] DNAL RNA o
ool FUE Podle FY FIHAE Tok4
Ejell4] TR Hete] o) weldAY FA=d|
ol g5t ] F& Aod oA

z =

e =Agehs o gloAase| gy o4n 3
v 73 ISH 121 PCRE Alsisle] HPV 7hed
o] elgl AFAKotal, EBVE] Eafrt dHelsl 4
Egs dd=2g2 oefzba PiE o9 o
AARu| A ISHE Alfstn 71& o
W2 A et gt

I #HP=Ag 242 02% gluaraldchyde2} 4%
paraformaldehyde #-<Hel] A% 3 5ol akd g}
el FEe] waket

2) Evofja= Unicryl resin®} Lowicryl K4M-& o] &
G 7 S-ollnt ek HEE o 5= 31900, Eponol
Folgl 2FdHe HEE ¥ ¢ g 53
Unieryl resing o &% 7 §oll 2187 A o]
Folsie

3y 2= shwle] A A 24 proteinase K, irypsin
= o] &% FF EF HEFEL] fhe] Belusd
o} ol FE BEE Fold AEA=2] o] &
o| &l eishc)

4) DNAZ] w4 whHo& 70% formamide, T0%
formamide®F siandard saline citrate ($8C) Egled (.5
N sodium hydroxide, 0.5 N sodium hydroxide®} SSC
= =R B5E Agsiglen, o5 R4 gk
A HolE o9& F g9l9ien} sodium hydroxides A}
5 A5 2 HAAE & o+ gl

5) DNA ©42}2] hybridization2- 37°Cell4] 1.4] 7}
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