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A Alzke] £857] & =zt &Y XEF
o ojef& FHel lrh

Hzd = EAAEste] FHal daid wel #in
i FE4L 498 H(polymerase chain rea-
ction : PCR)o| Z+Edge] zithe] &is] o] &5
ck #itmde] §32 AA wyydiquid hy-
bridization)# 1% %4 w3U(solid support hy-
bridization)2 2 W= F2}ofl& Southern blott-
ing, northern blotting, dot blot, in situ hybridi-
zation(ISH), PCR-ISH7} dth zgA#e] gt
AoiA it mAHI FHEL AANSHS HAA
o] FHL slite] 9ol wel Mo 2 o|&HT 9l
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Southern Blotting

Southern blotting2 Z A2 £ DNAE &3
%, ztzte] HYae] DNAC gt 4R 7|
& 7}4 probest 7 Aol DNA Apele] &b wehg
o ojsle] HAME HEsEs WHeldh HAZ FH
229 die A7 TR AP 542 Msid
A4 B4 ulel Hukmlo] whekd A7]1e] DNA
Hge] 7|0, A7)9FE& AldEH DNA HHe) &
Zed ArigEel B¢ & ¢H de e DNAE
EF332 o|A(transfer)dtd, 3 Ao & DNA
Hyo] &AAh F&A4 9l DNA H¥HF 3z
3= DNAE #A&3l7] d&iME DNAC g 45
£ probe& o|&dfof #ot FHA 9
2] DNA#®} probe Ato]2] DNA-DNA mZg Al8)
3ld ¢sl= DNA 23Eg #8% 71 stk olsz
2 Southern blotting'd-& vAE 729 |
Z&Hog o]g5n ckTable 1).

Probed] EX& fl5te] H3A7 EA= HAL
9949 ¥ U ugAlyd 22 vlo] 2 ™(biotin
g o|&3x Utk

et oa  Sputhern blotting? A¥PAAF
DNA-DNA¢9| uiel] d&& vl A= probe
9 = 2 Ea%, ¥Hs-A7h DNA ¥7]9] G+C |
&, WS EE XaZdrlolE FE o|2¥ X, dextran
sulfate AF&o]® Folt} Probed F=7t F7HE¥
gite] mge] F7tE 4 AL HEo|ZFnon-
specific binding)el F7lsl] F£L& A4HE& 4L #
gich #abe] s dhg-A7he A wage| vldld 10
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Table 1. Infectious Organisms Detected by DNA
Probes

Bacteria
Enterotoxigenic
Escherichia coli

Viruese
Hepatitis B
Hepatitis A

Cytonaegalovirus Shigella

Adenoviruses Salmonella

Herpes simplex Legionella pneumophilia
Measles Campylobacter
Epstein-Barr Mobiluncus
Enteroviruses Mycobacterium

tuberculosis
Staphylococcus aureus

Varicella zoster
Human papilloma

Rotavirus

HTLV 1 Others

HIV Trypanosoma
JC virus Plasmodium sp.
BK virus Schistosoma
Rubella Chlamydia
Rhinovirus Candida

Wi o] de] Alzke]l Zy FAHLE 10-20 Alzto] &
850 HEET = 65T #AFolA Algsid Fjhgol
ZF7rdvn goh Zed dbgde TgEs Na' ol
28 & 9 G+Co Hlgd Ael7t 9z, 2z AgEe}
o ghgel S v s AREC] UL F U] W'
of 4¥& Fale wEA ey =& A= Ao
Ft}. ¥avlnlo|=i= DNAS 3ehel WS
e gAZA Tm(melting temperature of the
duplex)2 2Fo] F+= A7} A}t P x4
DNA-DNA u3g Algstd  F3=e] DNAs Z
3¢ probed AEH7t Gzl AFAHE & FAE
=+ 3l7] W&o|t} Dextran sulfate: 5-10% %7}
HA wrgdel Fs1Eo 2 probed] FEEF AR
o o] ¥ols ARNE hA&t)

@Al BuUA 2x SSCE ol &st] AAHS §
tt. & probedt A A Fe] fAlstd Uelg
ole @x w&(cross-hybridization) & ¥WA3}7] 9

ol

Northern Blotting

duld oz RNAS 80-85%% @le]HE RNA
(rRNA)7} ax&t glon Uoiz|e) gire oul
RNAGRNA)e|th ¥iHe] M3 RNA(mRNA)E A

A RNAQ 1-5% A=eg axshy 27| siak Mo
o] v]$ chkalch Northern blottinge RNAE 7
3l Mo RA, Y2l DNAE 248 Sou
thern blotting®} fA}sict,

AFAGLE HFe 2TolA 12412 o4 Al 35ty
FAE ¥ sk MY RNACIY probert Agd
UEE 7Hedt & HAsA AHE gk HAz
B RNAE FE8c Z9d& DNAE F&se= A
R Exsich, RNAE s7tges ol 9loji
RNA #3&2(RNase)d 2z dA 2sidch o+
U4 RNA Ealfde A4S Zx ol o g4el
F9 Zo g ule} A A=z Fevl gl
A RNAE E&=A %=Z &= 2| northern
blotting 8] 713 F8& HAelgtn & 5 sk olF
9)te] AlekolL} 2A}7)|FE RNA Haliso 9HE
2 A Fvigte Ao) Fasid dgatHdre 2}
TorE dvd d3f Zetag AEL ol&slE Aol
Fot. ey A3 g AHFo) opd a7 2 =
28 AEFE AL Hfole oz £7|E°] RNA
Talatel 2z} 2dHY & F U7 WiEel 5d
3 HYE dler ok F neEFEI} RNA Relas
A A A< diethyl pyrocarbonate(DEPC) F22 3
2[&ln], 7}53% & northern blottingd| AM&3l= 7
T 08 FF7e FAMESH oo g o] &3]
e Aol Foh

El

4

In Situ Hybridization

2AAESH 7 HFAA Yelsta) EARESS
HEANA Fi= in situ hybridization(ISH)2 #g=
o] ol FEahA ol&Y F e Hibdold
ISHE probeE o|&dte] ddAg HE a2]lm 33
oA #mzl s DNAY RNAE ZH&Ese wile
2 AEY z39] ezt BEY AHA 4z
(positive signal)g& &1 F s Sojio &
A+t wieltt, a2y} ISHE-2 Southern blotting
olut FEaA WAyt uiste] ggtAdo] uirh
A dAel X #AS Fo UAsA 2EE F A

=5 zz9 HAHZ 1A Eolie] &2 oligoprobe
o] M zElm Al&sn Ue HApye] Ads

A% xo] o|Fo} A1 Az
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Probe On plus #2le]= $jo] 22
. olejE ey dye AzveA F
71 g T NS AT geaAM A
o] &3t HAME F4HoT 10% E2 T
A7) wReol| mAMe] A 28le] #WAte
wFo| folstx] vl wkA probert H4 Ho=
A B P 5 UEE Ul AA2 AN Fo
mEe Agsith gwEs] EAS trypsin, protei-
nase-K, pronase, pepsin 5o| Al&E3 glon, i
SAe AA FRy 2AFWY FA 2z Ei:
9 o ug} AAFc

ISHe] ©¢]®XH+ probet cDNA probe, RNA
probe(Riboprobe) 21 oligonucleotide probe
(Oligoprobe) E¢l gles FAzZA ¥rPd FH4
2k H)akalAl 222l biotin, digoxigenin, FITC %
& BHAA olgHTh T} FHMAE sk
Zo)g eslw, Hr|lEe A, IAF 8% Al %
wigtyle] wE A 22 HAb7| o] 232 Hes
ol $9947 $2E probed FAAHAM HA
Hog ot ot ol Hel glojA vkt
A BAg 27 probeE ol8F colorimetric
ISHYo] EAHew o|&53 ok Colorimetric
ISHE. 1 Azhdel 8¢ 4 Sle A&%ste 8
HAppd oz RS 100THAA 65THAA A
Hog 25 E WAooz Hite) HEe] o] 8t
%2 8t} Nick translated probeE °o]&% 7-$el
E 3rdez wEZ) 48 wWAsAe] dadeE=R
oligoprobeE o] 4% mjsle= th2A 100ToA 582
4 Eza171th Oligoprobes #7bgolw DNAEA
71& ol&3dte] vind 4 $4¥ & A1 20-50 bp
(base pair)Z H7|AMgo] FHelx MEY 2FHE H
4% & glenz v4gde] EgobA ISHH #&3H4
o] £E)x g} wWaukge] By F u|Bo|xez H
&t probed AAY EFog 2X SSCE A F}
g AEE wAsr] 9 #HEA(detection sys-
tem)E dlo| 2RI & HHAZ F$ nielo®d A3
Ay dg o4 streptavidin-alkaline pho-

sphataseth streptavidin-horseradish peroxidase®
o] &1, digexigening anti-digoxigenin alkaline
phosphatase&. FITC:= anti-FITC alkaline pho-
sphataseS o] &gl M= alkaline phospha-
taseo] wiefs4= Fast Red TR salt, BCIP\ INT.
BCIPANBT %% horseradish peroxidase= diami-
nobenzidine(DAB). aminoethylcarbazole (AEC)
o]l R3lt) HATAe] By F HrEHdYeR o
gag Alsisln BUsted el delA ¥4 AE
Ehelgict

o|l9}z€ colorimetric In situ Hybridization2
duH, AZEY HEEE Jgzal 39 a2z %
2ty HM# Fo AHMES o) &¥ 5 lon probert
Folslo] glow AT ol Hale ZAIAE A&
F e Fod HArrlolth RNAE #eles 4%
o= northern blotting® viEzlzz RE B
DEPC# g7} | "o|&4 & ghEofof @t

o]

e B

PCR-In Situ Hybridization(PCR-ISH)

PCR-ISHE zAdHdudN FHELEHVE
AAF F olatH oz ISHE Ao s Unas
Bol4L F7HA7| = HHPwe BAAEEA AR
olth. ZHAptH & HPzAe uwet FHRELAHNTS
¥ ISHE Aldste Eda FAld F33E Ay
= AHyes PEAD e AEY T A
M o Fo Yo olfEr} Hal =L e F
Aelct, A8 L Probe On Plus &ete]=e 4u
FAe xAHHL FAAAH FES) gz Fo H
AL A7stn ¢EE&E olg8lq A 0.2N
HCI3} o}F @& ko gtz Aesid &
SAEY AR} Bol3teE Tt

£ £Zo|=8 ROCE 74gd 4
gell s HAd whg EE S0uE FoHgd 93 £
FEE &eolsg W& ¥, UZE AT FHe=
oz 298 =&AL A8 Seh(cover glass)
2 93 glass coverslip sealant(Oncor)2 B¢#
T owrgs Aok whgol Bd ¥ AuIRLE Al
Asti fFAes AL §F ISHAYE Ak 3
e AL digoxigenin-dUTPE o] &3lu2A b
g.0] ¥ F anti-digoxigenin alkaline phospha-

£
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tase® YH8-Al7|1 BCIP/NBTE w33 & 433
o 7hsehd A¥E @ wuich 9 E A dixT
& o] g3t= o] Frh

HIole B8 F o FdA917] flsled RT
PCR-ISH(Reverse
Chain Reacion-In Situ Hybridization)$¢] o] 5
7] Alzsta gl ol A M| DNA ¥slasg
1238 Hisld DNAE &8i% T dolgls mRNA
g HHEAI e 2M DNAE EA4stn ol FE4A)7)
T %o} ke 2 RT PCR-ISHE ¢eog 7+
Zao] Ak f Ao Be 8ol € & e A
Z yag

Transcription  Polvmerase

|

o
of
[=}

A

L,

-

4"
lo

EfsA AMUIE2Y (Polymerase Chain
Reaction)

FTHEA IHeHe ZdAge] Adol sy &
et ol g e HAbkdoezA §#2] primer
¢} DNA %A A(polymerase)?] d&xol W&
olg&te] o] DNAES 7HdsiA ooz FZsl
£ 4goltt. DNA F8&4+E @ 71de] DNAS &
H(template) 22 o]-B3}e] oo AR MEL 2
= DNAE @434 =Hi=d|, o1& ¢ste =& DNA
2kl primer7t "ol weld {3 primerd
ol-g3td fdh= DNA d9& ¥4 € FE8 + 9]
o Aol DNAE T 71922 5o glouz B4y
g1 3= DNAYYY 42 E29 #e& MEg ¥
¥t 4] primerst B asic)

FHEL AN HE o) &Eld HAFe £4s)
£ DNA 949& T4 vz $Eg 5 gled, o

AAMHE FEL AHNSol HHo zpo]

UZE AR Qlalsg dgtA zdsjof ot
(Table 2). & 4¥AAql Aol F2d DNAZ
T B3] Efol HEs vjAne € F Ui
% DNAE & Z°| Fo}. Primers DNAEA
1§ ol&sled fF4dsted ol 15-30 FE7)9
oligonucleotide& °]&¢}, ulgo) Fo £3 DNA
o H# primer?d FT7t o ¥& HAfolE F
primer?] 3’ U H27)8] 4z atge] dold + 9]
ojA whg et (artifact)e] Yle] = F 9l
dNTPE Mg"'# Afstez vladas ke

4 mju

dr

~N

Table 2. Parameters to Evaluate for PCR Optimi-
zation

Primer design and concentration
MgCl> concentration
Taq polymerase concentration
dNTP concentration
Presence of cosolvents
Cycling Profile
Denaturation temperature and time
Annealing temperature and time
2 versus 3 temperature cvcling

dNTP sE¢ gAdn webs sladlg o9 5
e v$ Fasid Ei4e ordEE 9fsle] 7pgd
oY "ot 8 ¥4 AET(bovine serum
albumin, BSA)& #713ich

Saiki o 28] FHEL AHuksllo] Hxz 1
HAE 9= Klenow AHA7F o] &HAUT v F7)
(cycle)ultt &4 77t Zaste] WS WA 4
A&l ert Thermus aquaticusoflA] WAl 23
Azt s FEHEL dHured & $HE 7
#gtt), Taq ploymerase® 94-95T oA QAL
#ovg FHEL AHNLHES AT H2
WaEelM E29%# AFY Tag polymerase?t %
o] o]-En FHAukg &%= 75-80Te]x, HH pH
= 8.3-8.89°|t}

A% g(annealing)2 DNA F8 3} primer®
FRd whel 2% 228 FHEH, Y 2xe 4

2 HA71FENA v oo FHE W
Ack. whg = nF Mol|Fe wHE F 2Mujg
DNA FEZHE Zoz A4ad F ged, 2%
20-304e) 82 whge] ol gt 1y dAzRe F
FEA A A4 vhge] el wWE J)E(FY
DNA¢} $&E4) 25t 71 5 eiglale o
oz HAZ FEH e de 48 & ook e A
ol EXR T Fits v|5o|Hg FEo| Yol F
aelA AFEA ¥n AT ¥ AlF g9 DNA
FE7b hg HE H el f23EITH

rle

)]

J

2L

THEL A4y AFIAAANE FAL I
e whge) RExEE AFHoz Yl Fom

2

exel ARy, WY 2 vad S e
ez el 2nE 28 F U

]
=
THEL AHNEEL =& UZ4 GF A

O
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Table 3.

Use of PCR for Detection of Microorganisms

Microorganisms

Tissues

BK and JC virus
Chlamydia trachoma
CMV

EBV

HIV

Human B-lymphotrophic virus
HTLV-I

HTLV-1I

HBV

HPV

HSV

Measles
Mpycobacteria
Mycoplasma
Parvovirus B19
Rhinovirus
Rickettsia, rickettsii
Toxoplasma
Trypanosoma cruzi

Urine, Paraffin-embedded tissue

Elementary bodies, conjunctival samples

Urine, peripheral blood, paraffin-embedded tissue, necropsy tissue from
skin, lung, throat swabs

Tissue biopsy, necropsy tissue, throat swabs

Peripheral blood, endoscopy swabs, various tissue samples

Peripheral blood, tumor tissue

Peripheral blood, tumor tissue

Peripheral blood

Peripheral blood, cord blood, colostrum, liver, paraffin-embedded tissue,
aspirates and biopsy of numerous tissues

Cervical smear and lavage, paraffin-embedded tissue, aspirates and
biopsy of numerous tissues

Paraffin-embedded skin punch biopsies

Paraffin-embedded material

Sputum, lymph node biopsy, gastric and abscess aspirates

Throat wsabs, bronchoalveolar lavages

Sera, placenta, fetal tissue, paraffin-embedded tissue

Various

Pufified rRNA
Peripheral blood, crude cell lysates
Insect vectors, various cell isolates

A7t obd ool e AN fAE DNA7
FAO 222 39 AL 2Y £ 3lor] FEA
2 AAe gol HEFE 54 o B gy
ZEQ a7 M2
DNA®) oFo] dojubAl @Al &1, =& ¥4 (posi-

olflg 2F& WA H +4

Fas ANyl HEHE JBRHFF volzisg
olg & 6, 11, 16, 18, 32 5ol primer ¥4 E6

ol 43l7| e gk FFEA dgveHd] 23 HPV
DNA #7Z29] 717+ uf$ :olA Southern biott-

g 7+ ol o|&5e El, E2, E5 E7 992

tive) € &4(negative] IZE W3t He| dg
st B3] ety EES ol8dte] HPL T APl
e 9dg Zeo| HHstelt DNA2S ol ¥Hlcarry
over)@4te]l ehtz] ek FEHEA AHvhEolA
T4 4 9dE o WYY AL LA 4
3le] asymmetric PCR, inverse PCR, anchored
PCRY %°] Al=5H3 Ut

SHEL dNHE AN HATE HEsed
o]&=1 ¢l&d, human papilioma virus, HIV-1
and -2, HTLV-1 and -II, cytomegalovirus,
Epstein-Bajr virus, Herpes simplex virus,
human herpesvirus-6, hepatitis B virus, hepa-
titis C virus, JC and BK viruses, rubellar virus,
mycobacteria, Toxoplasma gondii, Trypanoso-

ma cruzi S B Bus} BoHTable 3). A F

inge2 #A%o] ST ARdE HEe] 7HEch
el {5F uole]2e] HEF T FHERE &
HubgHe 1 2 AT el

Ay ey FHEL dAsubHE A3 de
AAH], £E(speed) 22l nAAQ widz €F
A whyel AEA Fol eE ATEHA net
DNAZ} ¢1d RNAE o8& RT-PCRS Aldsc
A4 ok £ Hig FEAL BAE 5 U=
H o 2 ligation amplification reaction, transcri-
ption-based amplification reaction ¥ a B ampli-
fication Fo] A=z Uk

olg}zto] PCRE EAAESH FofollA o] &5 9]
E AAMEE P ®el 2ol 7% dhvelo, &
&4, & 24 4 BEAE o84 F Y FH

ol 91717 DNA ol ol 59 ZARE 2%

-
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