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= Abstract=

PCR Application for Diagnosis of Genetic and Infectious Diseases

Dong-H Shin', Ok Suk Bae? Hyo Jin Chun?,
Jae Ryong Kim®, Min Ho Suh‘, Kyu Suk Lee®, and Woo Hyun Park?

Depariments of Family Medicine’, Surgery, Clinical Pathology’, Microbiology' and Dermatology’
Keimyung University, School of Medicine, Taegu, Korea

Background : For evaluation of rapid and sensitive tools for diagnosis of tuberculosis, lep-
rosy and HBV infection, and reliable tools for prenatal diagnosis and carrier detection of
hemophilia A, we have performed polymerase chain reaction(PCR) amplifications using vari-
ous clinical specimens.

Methods : PCR amplifications were used to detect tuberculosis, leprosy, hepatitis B and
hemophilia A from various clinical specimens. In the PCR of tuberculosis, oligonucleotide
pairs for M. tuberculosis IS6110 DNA were used as primers and M. tuberculosis H37Rv strain
was used as a positive control, and amplified products of 123 bp fragments were detected. In
the PCR of leprosy, oligonucleotide pairs specific for M. leprae DNA were used as primers
and amplified products of 530 bp fragments were detected. In the PCR of hepatitis B,
oligonucleotide pairs specific for HBV DNA (1763-1792 and 2032-2003) were used as prim-
ers and amplified products of 270 bp fragments were detected. In the PCR of B¢l I-RFLP,
oligonucleotide pairs for intron 18 in fator VIII gene were used as primers and after diges-
tion of 142 bp amplified products with Bcl I, two alleles i.e. negative allele(142 bp) and posi-
tive allele(99 and 43 bp) were identified.

Results : In the M. tubercuosis PCR, positive results were obtained in 16 of 20(80.0%)
sputums and seven of 10(70.0% ) cerebrospinal fluids. In the M. leprae PCR, positive results
were obtained in four of four(100%) biopsy specimens of Lepromatous leprosy(LL) and
three of three(100%) biopsy specimens of Borderline lepromatous leprosy (BL). In the HBV
PCR, positive results were obtained in 40 of 40 (100%) HBs antigen positive sera, and four
HBs antigen negative sera were all negative by PCR. In the PCR of Bcl I RFLP within

*ol AFE 19924 E FAAREY E4AAATH(ARY AMAFHA)E o] FolH L.

—193—



—Ydges Asde 162 Al 19943 —

factor VIII, gene frequency with negative allele and positive allele were 15.5% and 84.5
respectively, and female heterozygosity rate was 28.1%

er was 31.1%.

%

and heterozygosity rate of hemophilic carri-

Conclusions : These results showed that the PCR provides very sensitive and effective tools for

the accurate and rapid diagnosis of tuberculosis, leprosy, hepatitis B and hemophilia A.

Key Words : PCR, Tuberculosis, Leprosy, Hepatitis B, Hemophilia A
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7}s3 A S1dtt. Hemophilia, sickle cell anemia,
cystic fibrosis§ 3 & §d A9 sz A9
4 A, Fuadd ge §A1F 29 Yx 3
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1 $2ue} Algel Rggo e B3 2t v}o)
2 71014 A R AL AYPHR} o) A7t
CMVe &943 29, U¥-47129, na
» WAT A, A4S 3 Sds BAFq 2
AEste] #x AFe ZAHA =20 ¥
10H18-22]. 222 % §A AY 2o <€
Uetdl §380] WEy & Yoy fajcde
¥ 2olFFT BAA FA 2 4A Ago)] AL
Hi e 12339 wya phenotypic method=
239 7bg4dol &7 w¥o] PCRo| o & qgg
Aol 2950 Jo}s} preimplantation Ao =
288 & dg& RAou{23-31]. A ol g
TUHAHA AZPEE ulgoz BANYEse Y
T 71 PCRE ol &3t doF, U7, By}
FGulel A 25 L AL Yol FAY 4 U1, B
WAEE 7HAE HA BEe 28383, AY 82
Heo 4d Ag ¢ BAA HAL dF A AA
E S EFog o] AFE AANFHY.
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1. ZHF 2] PCRAY

Addsta oAy A L AQ VA Fo
A 43H 2 dANEtEos AMoz oAEE
g2 e AHE AG 200 2 45 100
g 490 A&

TATFE T Z¥Arges BE 2 w
2 Mycobacterium tuberculosis H37RvE A}&-35l¢io
o, 444 DNA9 ®a& 9sle] #& Sautond]
Ao 2-457F v gy ¥, bead-beater& HHo| F
Ag ¥ ddstg HAE AL F, Tris-EDTA-
NaCl(TEN) buffer9} Tris saturated phenol®} chlo-
roform-iscamyl alcohol® zirconium bead (0.lmm

A71NE YL I bead-beaterz 287 A AT
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°]2E 12,000 rpmel A 10%3 R4 F yzas
microfuge tube® &71 & chloroform-iscamyl alco-
hol& ¥2 He ¥ A4dao 43de 4 Fne
&t 97]9 3 M sodium acetate (pH 5.6) 3} cold
absolute ethanol& ¥ i1 -20Ce] 208 2x 3, &
< =¥ pasteur pipette© 2 DNAS AA A cold 70
% ethanolo] Eo] Qe Fuo Y1 He F 94
8ol 43A9e AASHUT SpeedvacAZ7| 2 HA}
€ A2 F 239 FH59 3ol UV spec
trophotometer2 DNAS] &% 23 w AgFe 2
Al gt 3 PCRo) A}&3519c}.

g o] DNARZE 279 2% NaOHE 7
B3 FFol HA ¥u ZaA A" & 37T
T 158 WA 712 3,000 rpmol A 3087 9
AR 4534 e AT 1 mLe YPAP%
E FHAA, 2% 200 LLE bead-beaterg E o
¥ microfuges] A 5837 4G F A2AL A
Ast 100 L9} TEN buffer, 50 ¢L.] Tris saturat-
ed phenol, 50 L 9] chloroform-isoamyl alcohol & @
31 zirconium bead (0.5 mm =7])E 100 wLZ 7}
A Y& F bead-beater= 287 AT o] A
£ 12,000 rpmol A 1083 94 ¥ A= AL micro-
fuge tube2Z £70 F 0.1 R =9 3 M sodium ace-
tate (pH 5.6) 9} 3 %1 2] cold absolute ethanol € 3
3 -20Cel 208 2x ¥, 95t F32Ae A
# ¥, cold 70% ethanolo] £¢] 9= FHo] Y1
He F 948t d294e A AR Speedvac
Ax7|2 AAE ARAZD F 20-30 Lo

= 2 I

oI
o ¥x PCRo| Al&3tglc).
M@ doe] DNAREE HHA4d 2 mLe

bead-beater8& FHol W3 12,000 rpme2 108
L Ay FFAE AAG F, TEN buffer, Tris
saturated phenol, chloroform-isoamyl alcohol, zirco-
nium bead (0.1 mm 3 7])E& Y& I bead-beater
2287 AZAZAY. o] A& 12,000 rpmoll A 10%
24 ¥ 43592 microfuge tube2 &7 3 M
sodium acetate (pH 5.6)¢} cold absolute ethanolg
¥ -20Ce 208 ¥x ¥, f45ln JsAe
AAF F, cold 70% ethanolo] o] Q& FH
W3 e ¥ Y94sd 43942 AAAY. Spe
edvacAZ7|2 JALE ARAZ F 20-30 uLo] =
F4o) xol4 PCRo| A+ st ct.

Oligonucleotide primers= M. tuberculosis 1S6110

=L

m
=

294 B#e| PCR-

DNAZ o] HolslA ZYst:= 20mere] sense
primer$} 20mer2| antisense primer PCRo} A}&-
&g on], PCRE DNAAE S 123 bp¥ X Z} primer
9] 971 gL get go{e6].

Sense primer : 5’-CCTGCGAGCGTAGGCGTCG-
G-3’

Anti-sense primer : 5’~-CTCGTCCAGCGCCGCT-
TCGG-3'

DNAA 9] AANXe M tuberculosis H37Rv D-
NAE 95CelM 587 /1Y ¥ dgo 527 A&
¥ PCRe A28 d9s AAS M= M
tuberculosis H37Rv DNAE 50 ng/5 uLol 42 E 05
fe/5 nL7tA 10M% A8 4ste] PCRo| A} 43
Ao Bl HAE A% 4F DNASE goi
Zel st PCRel AstQoh. Z, pBR322
DNA< Birnboim @ Doly ¥ 22 plasmid DNAE
e AFEL BamHIo 2 AY F PCRo)] A}
4341, BY¥Y wola]2 ¢cDNAYE Birnboim 2
Doly H[1]2.2 cloned plasmid DNAEZ &astn
A¥as BamHICE AT F agarose gelo]A] A
719538 Yeld 3.2 kb band9] gel¥slE e}
W 12, [Gene clean RE] (BIO 101, La Jolla, USA.)
€ AM&-3ld cDNAE £33 ¥ PCRo Atg3td
. 2 4wH 2] 2.3 x] DNAx Perkin Elmer CetusA}
(USA)S] 4E& PCRo| 188tk 97 B4w
% DNAE A4 ¥ 10 mLE MY ¥ Kunkel
5[9]e] ubfd] 98] genomic DNAS &aF %
PCRoj A}&-3tdth.

PCRz7& 9A DNA Al2E 94CA 6023t

€3l DNAE dA4AN ¥ g2 gL 237
o2 3038] PCRE A33l%irt PCRe) $3&2 50
L2 393, 0.5 mL microtube(Sarstedt, Germany)
E A} 839 50 mM KCl, 10 mM Tris HC! (pH 8.
3), 1.5 mM MgCl,, 0.01% (wt/vol) gelatino] &84
reaction mixture (Perkin Elmer CetusA}, USA)E
Al &8z, Z+z 200 uMe] dATP, dTTP, dCTP,
dGTP (Perkin Elmer CetusA}, USA)2} 2.5 unite]
Taq DNA polymerase (Perkin Elmer CetusA},
USA)E AH4-3tth. primerg& 22 1 uMy A}
£3gen HFH o2 30 ylo) mineral oil (Perkin
Elmer CetusAl, USA)2 ¥ ¥ PCRE& HAlslA
t}. DNA denaturation& 94°Col| 4 60, primer an-
nealing & 60°Co] A 120:%, DNA extension& 72T
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oA 180 AASEL wkA (30 cycle) @A 9
extensionA| ZH& 60023t A A5ttt PCRo) A&
g vl vl F EricompAl 9] Easy Cycler (43 4])
E o]&39t. W ¥ttt M. tuberculosis H37Rv
DNAE JAUY =T o2 A14£319 1, DNAAEE
AAg 2E Feo] F{E AL 2HURZoE 4}
£3d .

A71 45l 2@ PCRAES 4 4e PCRAE 10
uLE #H3lo 2 ul9] gel loading buffer (Type 1) 9}
& ¥ ethidium bromide7} &89 1.5% agarose
gelo] & ¥ 1 X Tris-Acetate-EDTA (TAE) buff-
er9} minigel 4 %7]& 100 volt, 30¥ 3 433 7}
24 A7G9FL 4AAF F, UV transilluminator
(302 nm3#%) 2} Polaroid cameraE o] &3l A}A
#43% % 123 bp =7]2] DNA band §$3%& xHo}
#8359t o]ld DNA size marker2+ 123 DNA
ladder (BRLA}, USA)E Ag-3lic).

2. L}Z 9| PCRZA

ZHEEL ABdER FAEY WLEA F
A g 2 HazAsidoez Jyow Add
Lepromatous leprosy(LL) 4¢] 2 Borderline lepro-
matous leprosy (BL) 34 5 7d9] 3z 33 Wiy
FE& AFs YexAdfcs AA 4o B
stEA Ao Algsd.

PCRolA 44 tizxFoz A4d Uz dg
g ol £F Pol AL E-stHon, UdFFo
Ae] DNA ¥#Ele U8 @594 100 4L 100
21.2] lysis buffer (100 mM Tris-HCI pH 8.5, 0.05%
Tween 20, 60 xg/ ml proteinase K) & & {381 60
TolA 18AI1Zt wl 3t ¥ 97ColA 1587 7148
o] #e¥ UZ DNAS FYUWZFSE PCRe
g A@zAde DNA e A4za
Aol B YERAHEA (6 pm)E lysis buffer
100 plo} X1 ¥, 60C FxoAM 18A1Z% wWigd
o}& 97Tl 1587 71438t DNAE ¥

Oligonucleotide primersi= M. leprae DNAZE H o}l
Eo}3lA A%t 19mer? sense primer9} 18mer
ol antisense primer& PCRol| A} &8t o v, PCRH
DNAHE2 530 bp¥ & Z} primerd] E7|XMEL o
=3 2d{1z].

Sense primer : 5'-CTCCACCTGGACCGGCGAT-

A16A A13F 19943 —

3

Anti-sense primer : 5'-GACTAGCCTGCCAAG-
TCG-3’

PCRZZ & % DNA AlEE 95CoA 602
g3t DNAE WAAIZ ¥, A&7 PCRe #
29 e 2P 328 PCRE A8 39 . DNA
denaturation-& 94C |4 120, primer annealing&
55Coll A} 120%, DNA extension& 72Co]*] 180%
3 AAERT mkA g (32 cycle) @A 2] extension
A1ZEE 30037 AAEHT. u) 4Pl M. lep
ree DNAE FAUNZRTOE A439 1, DNAAR
£ AdY ZE o] §4E AL SAHU=RFoR
A3t T, M7l Fol 2% PCRAES AL
24937 PCRe| 399 2o xdoz AA3Y

3. ByzZidutol2{£ 2] PCRAY

71dEL A9dsin F4dodsd 94 2 d4
2 % HBs antigen ¥4 82e] 83 400 £ A
4 ¥4 498 29 A YL 2E gH S -
20Cell B@atn ALg-sid.

AR Z2Fo2E BE g ulo]l 82 DNA (cloned
HBV DNA)E Alg-siglen, SAdRFoE2E &
A A, F5-A X Avlo] 22 Oka strain, 9 2E}
Q-u} vlo] B 2(EBV), At Al L A dju}e] 8 2(HC-
MV) AD 169 ATCC VR-538, 17t @& ¥ 3 ntold
2 ATCC VR-733 $& A g0 A&

Oligonucleotide primersy= B# 7t ulol2] 2 DNA
A7 A 17630 A 1792A}0] 2} 30merE sense prim-
er2 A3 3, 20320) 4] 20034}0] ©] 30merE an-
tisense primer & A}8-3t] PCRE 4 A 89 o. PCR
2 DNAME L 270 bpg 2.9, 2} primer2] G714 <4
< g3 2d{19].

Sense primer : 5’-GCTTTGGGGCATGGACAT-
TGACCCGTATAA-3

Anti-sense primer : 5-CTGACTACTAATTCCC-
TGGATGCTGGGTCT-3’

DNAA g9 AXxl= FH 50 plol] 0.2 M NaOH
50 uLE Y3 37ColA 1A #x ¥ 02 N HCl
50 uLE 7}8ted FEAIZT o] R & 95T 6002
T gsn A4S T 4 20 uLE PCRe At
&3t

PCRe Zs# PCRe A4 2 xPe2 30
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3] A A c. DNA denaturation® 94°CollA] 90
%, primer annealing& 42°Co)A 90%, DNA exten-
sion® 72ColA 18027 AAl&dh o AYPuig}
E&%¥ BITYulolalL cDNAE FAUzxZo=
Al8-3td 1, SAHAURZo2E DNAANEE A3
2E o] #fE AL AL AY. HIGFo 9
& PCRAIE9 HMe A7 PCRe 79 2o
ZPeo g AAFAd.

4. AY HHoIXto| PCRHY

FAEY, ABUHEY 2 JdolEdE UTA
g 370 Wity £58 AY E9¥ 3174 +
A9 1043 (3372 E9HE(E LT FA 40
P A264%)E o= s

HP@zle] T2 3-5 mLE A3 5t heparino.
2 AA 3 Fo Ficoll-Hypaque(SG 1.077, Sigma
AL, USA)&doz ©87E &8 g DNAE
2237 AA7A 20T @A

Chaotropic-agent silica®j[32]o] <o/ DNAZE=Z]
5 93 o2 2 Yoz Akg Folsdrh
1) Lysis buffer(L6) : 60 g2l GuSCN& 56-65C 2l
2420 50 mLe] 0.1 M Tris-HCI(pH 6.4) ]
£8A1# 11 mLe} 0.2 M EDTAS4 & 79 ¢
NaOHZ pH 8.0ec2 z#Asx 2.6 g9 Triton X-
1008 7}3t¢c}h. 2) Washing buffer(L2 : 60 g2
GuSCN& 56-65C ¢ #24Ze|A 50 mLe] 0.1
M Tris-HCl(pH 6.4)°] &3]3t ct. 3) &5
(Elution buffer) : pH 8.02] 1 M Tris-HCl¥} 0.1 M
EDTAEE NS 74435 7)2 T % 50u) 9} stock sol.&
A28yl AAd FHFE 50d HA3}HY. 4)
Lysis buffer(LL8) : 400 uLo] &4, 50 uLe] 5 M
NaCl, 100 L9} 10% SDS, 50 gLl 1 M Tris-HCl,
0.1 M EDTA 2 400 gL9] proteinase-K(10 mg/
mL) & 7% o} 50 pL¥ 2R3t A8y HA
7A -20Co B sty t. 5) Diatom ¥F4:10¢g
9] diatomaceus eartho] 50 mL2 F§F 49} 500 pL
9] 32% HCIE 7}l 1 mL4 {2y 44 ¥+
gt} JtF7IEd et A

AAZ ¥E DNA 23dEe &3 ol 3o
1) 2943 50 zLo) HA(HA S §)st
50 Lo} L8 88 & 4o 56 ColA FAITL wgA
1 e 12,000 rpmef A 287 3Gt 2) &

7294 A% PCR-

A 3ol 900 pLo}] L6 83} 40 glo] diatom ¥
A& oAl 7Fst vortexer2 ZEHAl AwgE o
A2 1087 W3 Fo 12,000 rpmol A 2
U d3se A4E5Ae AAsYL 3) d4EAe
AG 2Agde L2 89 715t 1,000 plo)
5= & 8o vortexer2 Zdi AGF g 12,
000 rpmol A 283 AP o FEFAE AAs:
AARAHE T3 B, 3) QA 294w
o] 1,000 xlL9] 70% ethanolg 7}38ta] vortexer®
FaA AEg o2 12,000 rpmo A 28 943§
45A€ AA}e AP L FH AE3}AG. 4)
5o 1,000 gL acetoned 713t A siAl
23 o8 12,000 rpmol A 283 A8t 43F
€ AAF Fol 56ToA 1087 BRAZHGD-
A9 o) 50 uLe] £E%FAL sl8te 567C
A 1087 wrg Al Fd] 12,000 rpmol A 108
233 g DNA7L &350 e 4F4L
& 294 o] Hata PCRo| AHg-3t At

HH 3 DNARY K5 & 837 A& p-globin
f32e PCRE o3d & xPoz ZAFHA
t}[33]. PCRo] A}£-3% vl hot-air thermocy-
clerdl = of@oc]Z(F)Ae] FTC-20008 ©] &
stglon, W1g87le 2AT(10 gL volume at 2
inch, IdahoA}, USA)& Al&3lch. utgEgE9
%3o] 1 gLo} HAA DNAE 7}3te] 10 plo] =
2 dgen, ¥zt 0.5 gMe] primer PCO4 R
GH20, 0.5 units2) Taq polymerase(PromegaA}l, US-
A), 500 mM Tris-HCI(pH 8.3), 3 mM MgCl,, 500
pg/mL a983LRAs 4z 0.2 mMe] dNTPs
(dATP, dGTP, dCTP, dTTP)7} ¥{E=E 4
t s EREL TAH FYstd EEoE &
g 2% thg, 94ColA 10%3t pre-denaturation
2 AA33 denaturation(94°C, 1Z)-annealing
(47.5°C, 1Xx)-elongation(72C, 10x) =3 & 408
828 t}S post-elongationg 72°ColA 203t 4
Astget. ZEAZL 1.5% agrose gelolA H71%
%8} 3 ethidium bromide2 <943t 268 bp a7
o] DNA bandZ ##3std DNA 3E {578 &3
g t}. old DNA size marker 2 repeats of a 100
bp DNA(Gibco BRL, USA) & Al &3t th.

A 8golgmeln gAztel Bl 13919 PCRE
24z} 0.5 pgMe] primer 8.1(5-TAA AAG CTT
TAA ATG GTC TAG GC-3") s} 8.2(5'-TTC GAA

2 de do Jo e

B2 Y e 8

¢ Mo od
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1 23 45

123 bp

Fig. 1. Gel electrophoresis of the PCR products of
M. tuberculosis 1S6110 DNA amplification. Lane
1 : DNA size marker(123 ladder), lane 2 t0 5 :
123 bp PCR products of various concentrations
of DNA from M. tuberculosis H37Rv(lane 2 :
500 fg/5 uL, lane 3 : 50 fg/5 pl., lane 4 : 5 fg/5
#L, lane 5 : 0.5f g/5 pl.)

TTC TGA AAT TAT CTT GTT C-3) & A} &3,
BS-globin §-@Ae] PCR3 43 Z7oA HAst
Ak, FEAE 5 pLE H AVFEE 2AFA
142 bp A7} ¢} DNA band 5 & #<l3l4 .

Bcl 1 RFLPE 487 918t 1 g&EFEY F
o] 5 glo] FEHIEES 78t 30 pulo] HEE
atg o, 2zt 5 mMe2 NaCl, 1 mM Tris-HCl(pH
7.9), 1 mM MgCl;, 0.1 mM DTT$} 5 unitse] Bel 1
AMFALE 718te] 50T A 24 HEAIZ 21,
9ol ge wHoz AM7|QEs Bcd 1 RFLPE
#FstA .

A @ PCR @AY SRI=E A7) 98, M.
tuberculosis H37Rv@# 2] DNAE 237 dtd 500 fg/
5 Lo A R-E) 05 fg/5 pL7tA 104 7243}
o PCRE 2Astg9tt. 2 A7 agarose gel A7)
QAFAN A 5 fg/5 pL7tA A ZE7H5 3R oH(Fig. 1).
AMF PCRZAALe Bol=g =ZALstzl 918 pB-
R322 DNA ¢ B8 7t vlo] d] 2(HBV) cDNA, utH|
2esx DNA 2 A4 ¥4 DNA §& Ui

:A16 8 A 135 19943 —

1 23456 7 8

Fig. 2. Gel electrophoresis of the PCR products of
M. tuberculosis 156110 DNA amplification. Lane
1 : DNA size marker(123 ladder), lane 2 : PCR
of plasmid pBR322 DNA, lane 3 : PCR of cloned
Hepatitis B virus DNA, lane 4 : PCR of 2 bac-
teriophage DNA, lane 5 : PCR of human normal
blood DNA, lane 6 : negative control, lane 7 :
PCR of tuberculosis sputum, lane 8 : PCR of M.
tuberculosis H37Rv DNA

o2 PCRE AAd4rt. 2L B3} agarose gel A
719 EAA ZAMF DNAgo] 123 bpe] target
DNA band”} 7 &5 %29, plasmid pBR322, HBV
cDNA, 1 wte|e] ¢ 52 DNA, 348 DNA T2
2% PCR ZAl &4 o2 el tH(Fig. 2). 204 2]
M2 Ao g 3o bead-beating®ly o2 DNA
& 27 ¥ PCRE AAT Z 164(80.0%)7F
ZaF DNA ¥AolAdth(Fig. 3). H A5 104 S
Ao 2 3o bead-beating Wi o2 DNAE +#¢
F PCRE 4AA% A3 74(70.0%)7F 28 dDNA
%43 o1 A tH(Fig. 4).

U PCR ZHAtel dWIEE 2AMEY] 98 va
2 4x10Yol - BB £xHoz 2u| 5 345t
PCRES A A&9c. 2 A7 agarose gel W74 F
Aol 6.25x107'74A HE et H(Fig. 5).
U@ PCRAAS] Sol£& ZAMsH7] 918} M. tuber-
culosis DNA, ueg]2 34 DNA, AU €4
DNA, A4 n==x pBR322 DNA, herpes
simplexvirus(HSV) 79 ¥ 4AfotAx 5& W%
o2 PCRE AAsge. 2 Zx# @ DNAg]
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1 2345678 9101112131415 16 17

123 bp

Fig. 3. Gel electrophoresis of the PCR products of M. tuberculosis IS6110 DNA am-
plification. Lane 1 : DNA size marker(123 ladder), lanes 2 and 3 : positive

controls, lane 4 : negative control, lanes 5 to 17 : PCR of sputum specimens

from patients suspected as tuberculosis

1 23 45

Fig. 4. Gel electrophoresis of the PCR products of
M. tuberculosis 1S6110 DNA amoplification. Lane
1 : DNA size marker(123 ladder), lanes 2 to 4 :
PCR of CSF specimens from patients suspected

as tuberculosis, lane 5 : negative control

bpe] target DNA band’} ZZ&HAeH, & 714
g2Ee =5 PCREA $422 Uehdoh(Fig. 6).
Lepromatous leprosy(LL) 4¢] 2 Borderline lepro-
matous leprosy(BL) 3o 5 7d)9] uyfx =4
ZBEEL tges dlo PCRE AAGE ZA3 79
25oA Ud DNA 44 ol H(Fig. 7).

—-199—

1 2 3 4 5 6 7 8 9 10

530 bp

Fig. 5. Gel electrophoresis of the PCR products of
M. leprae DNA amplification. Lane 1 : DNA size
marker(123 ladder), lane 2 to 10 : 530 bp PCR
products of samples containing DNA extracted
from 20 gl of two-fold dilutions of a suspension
of M. leprae(lane 2 : 4 X 10! bacteria, lane 3 : 2X
10! bacteria, lane 4 : 1 x 10! bacteria, lane 5 : 5
x 10" bacteria, lane 6 : 2.5%x10° bacteria, lane
7 :1.25x10° bacteria, lane 8 : 6.25x 107" bac-
teria, lane 9 : 3.13 x 10~! bacteria, lane 10 : 1.56
x 107! bacteria)

B ztdulolal 2 PCR HAte] AUEE AL
7] 918 289 By Yutelg = cDNAE £33
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123456
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Fig. 6. Gel electrophoresis of the PCR products of
M. leprae DNA ampilification. Lane 1 : DNA size
marker(123 ladder), lane 2 : PCR of DNA ex-
tracted from M. leprae, lane 3 : PCR of purified
M. tuberculosis DNA, lane 4 : PCR of 1 bacterio-
phage DNA, lane 5: PCR of human normal
blood DNA, lane 6 : PCR of normal skin tissue,
lane 7 : PCR of pBR322 DNA, lane 8 : PCR of
herpes simplex virus infected cells, lane 9 : nega-

tive control

Fig. 7. Gel electrophoresis of the PCR products of
M. leprae DNA amplification. Lane 1 : positive
control, lane 2 : negative control, lanes 3 : nor-
mal skin tissue, lane 4 and 5 : PCR of biopsy
specimens from patients suspected as leprosy,
lane 6 : DNA size marker(123 ladder)

234567

270 bp

Fig. 8. Gel electrophoresis of the PCR products of

cloned HBV DNA amplification. Lane 1 : DNA
size marker(123 ladder), lane 2 to 6 : 270 bp
PCR products from various concentrations of
HBV DNA(lane 2 : 5 57:4 of HBV DNA, lane 3 :
500 fg of HBV DNA, lane 4:50 fg of HBV
DNA, lane 5 : 5 fg of HBV DNA, lane 6 : 0.5 fg
of HBV DNA), lane 7 : negative control

123456738

270 bp

Fig. 9. Gel electrophoresis of the PCR products of

—200—

HBV DNA amplification. Lane 1:DNA size
marker(123 ladder), lane 2 : positive control
(270 bp PCR product from HBV DNA), lane
3 : PCR of normal serum, lane 4 : PCR of Vari-
cella-Zoster virus infected cells, lane 5 : PCR of
Epstein-Barr virus infected cells, lane 6 : PCR
of Human Cytomegalovirus infected cells, lane
7 : PCR of Herpes Simplex virus infected cells,

lane 8 : negative control



~AFS /A9 28 2 #YA AY¥e PCR-
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Fig. 10. Gel electrophoresis of the PCR products of HBV DNA amplification. Lane
1 : DNA size marker(123 ladder), lane 2 : positive contro(270 bp PCR prod-
uct from HBV DNA), lane 3, 5 to 10, 12 to 16 : PCR of HBs antigen positive
sera, lane 4 and 11 : PCR of normal sera, lane 17 : negative control.

2 3 4

5 6 7 8

Fig. 11. Gel electrophoresis of the PCR products of
p-globin gene. Lane 1 to 7 : 268 bp PCR prod-
ucts from various hemophiliac blood, lane 8 :
DNA size marker(repeats of a 100 bp DNA).

ez M3ty PCRE 2AT ZH, agarose gel
A7l AZANA 50 fgrAe FR&A AEHA

1,5 fgill M= vlotstA A& 7He st A H(Fig. 8). B,

3

= =
(=]

7tgule] ]2 PCRAAME g ZAE7)
93] BEtdujola]l~ DNASH, AAAEH, F5-

AEA  wolHA2(VZV), F2Ed-ut upo]FH X
(EBV), 917t A X Athule] & 2(HCMV), d&ER
ulol B 2(HSV)E & u4og PCRE A AT
1 73 agarose gel A7 9 FolA BY TG vtol g

50|
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-- 142 bp

Fig. 12. Gel electrophoresis of the PCR products of
p-globin gene. Lane 1 to 7 : 268 bp PCR prod-
ucts from various hemophiliac blood, lane 8 :
DNA size marker(repeats of a 100 bp DNA).

2 DNA Tto] 270 bpe] target DNA band7t &
9lom RAYA, VZV, EBV, HCMV, HSVE 2 =
= PCR A ¢4 o2 vebtth(Fig. 9).

HBs antigen GA S Ate] AR 404§ WAL=
PCRE AAg ZA3 404 2 FolA 270 bpd] tar-
get DNA band7} Z&=o] PCRAAL ¥4& Y&
W oH(Fig. 10).

AY ¥9ue PCRel 9@ A@& Aste] chao-
¥ g A Ee p-

tropic agent-silica’j &. 8 TZ
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142 bp
43 bp

Fig. 13. Gel electrophoresis of the digested PCR
products of Bel I site in intronl8 of facor VIII
gene. Lane 1: male hemophilia with negative
allele(142 bp Bcl I digested product), lane 2 :
male hemophilia with positive allele(99 and 43
bp Bcl I digested products), lane 3 : female het-
erozygote carrier of hemophilia(142, 99 and 43
bp Bel 1 digested products) 4. lane 4-7 - female
homozygote carrier of hemophilia with negative
allele(142 bp Bcl I digested products).

globin #2xe] PCRE 4N @ 27, 24 gy
104¢] R FojA agarose gel A7]9 54 268 bpe)
DNA bandg #2% 4 Ath(Fig. 11). A sy
SAAA FHAQ Bell 915 PCRE A& 27
¥} agarose A7] 9 F4o]A 142 bpe] DNAS o3
¥ F AANov(Fig. 12), AFEA Bl 1 AFEA
2 A3n AIYFL 2AAF A 142 bpe) F
dHel gle YA A(negative allele) 9} 99 bps}
43 bp2 FoE ol @A A (positive allele) 7} B2 5]
A} (Fig. 13).

F HEAAe) HAWNEE v 10499 AR
(7 409, A= 649)9] % 1687)9) X-QAHZ
Bcl 1 positive allele & 1427 (84.5%)99 31 Bel 1
negative allele2 2671(155%) % .9, 649 ] o1z}
S 183(28.1%)0°] olFAFAYL ¢ +# AAL.
ey, €93 BAAY ouiyr} ar] QA
€4 Hole AWg AT URH AuATE
(PIC) & 1-[(0.155)2+(0.281)2]=0,26°]?,i\:]—.

1 &

AT AN, 294 Hog, yazy, A%
29, 294 448G S 25y =u Fa AL
< 9%E viAe BgYFoIY. Fyg gy o
E2E 949 ¢ Ay ga o] 2] o] & -Ziehl-
Neelseng@ 4 & £ Acid-Fast Bacilli(AFB)¢] A
7, Loewenstein-Jensen media %2 Ogawa media
€ o183 AYUF MIPA So] Yoy}, B gol
WA, FFE MM QAT 4620 4 g
HE 5 B2 odedol YUk 53 AYy 4y
I 2L 7 295 Ao dssus A
¢ Agol "FHololy Yzg FYyo) g
g2 Qo 283 yFe 94 294 Ane 4
Be 2Ysted, Jae 12e 98 Husay
A, 2243, A98E AL, mouse footpad %
A §& ARy Be Uz =ox, xe
AAF7E € B712e] HADY Fo] 2A o 2o
3 fg0] Rou, 53 HFY Uy =7 A
T B2 ool Yol Y= Adol g9y
I UG EF BYAYulold A FU4 BYe
28, VA WFolY BgoE Yol BojPtn
A Y, 9PHoz e oW FAYWH
o, 53 fUdNE BYEURGY 2o A9
3 ®olq We Ago] FdHo it BYYg o
o oM FARYE o493y z2X5 AR
F230, 949 solaze] =y e g
dF#Ae w$ Fod. VA YqAHoz gy
#ol3 e BYY e A o2& ELISA, RIA,
RPHAS 9 B8 wifo] 222 o)j2a e
d olEe 8% AAY, o} F WAGH Hapy
o2 AEHA g€ F4E B, YAFL 3
A FAAste Aol old A HAleY Z@HH,
LG FA7L A Folop AAY F U=, T
ol B& § o3 EAYL %3 U

AY 8992 2UdaNT Had £ 44
2839 vz gt AEAGe] Qo)

5¥ #8445 5099 2@ AY gedge
Qe FAs5Aol(point mutation), FAA}A L
(deletion) 2] #] 8¢ R LR} FAR £4Hd]
o3 Al 8PAGTQAe] HZoz YHguA
7 doju=d dow, AR &4 ua}
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RNE ABYALTANE FAPozN
A 77t 7hssh, 51301]-- THEAE Fyan
LY FRE AL £ A HYouy, A3y
SRARE FAHoZH WAL 53 FIHNAY
ZYU5T virusAP L FLGANLE 9¥el A3 A 8
nA2 WA EHe] Moz AF Nz
A7t 2498 4 Ao woA, Bg HIHA
%C“l"i B A 9 €9y golo MMAG
B e apdol FoXNEY AY Yo
o XAAAM 2 AAAGE F. VIII:C, F. VIII:
Ag % vVWF:Ag ZA15e 53 TAAHQ phenoty-
pic method[23-24]18 & 4 Ut} Phenotypic meth-
odo]l 9@ Vewe RAAHML 6-20% Axo
Z2AZ F gle 2380 dEd o g
e olfz 49Y £ Ar23-24]. AR, Yoy
EAAE X G449 lyonizationHAJol] ojs] o)&
Ho2E 50%9 WALNAZ FAEE 712 ot
1} X g4 9] lyonization® & FAolmzm
g4 5o AAe Holst ul$ At =,
ABO Ed o] mg A8YAGuARe] AL 3
o} & & %ed 03 ¥AYL slA gowy »
A2 2 FPAPdLe de dAFge) s sy
SRAAY] A7 2o A4, Aol o A
8PN gmARe] BHE Holg T & ded 4
Fol obx FAY 1y oW BAA 2 A
Ao AsYALTAAe FAHEE T}

wetA phenotypic methodel] )8 ¥wWAGe
T3 FEHY ol 9lod, 6-20% 859 oA
&2 Z4aA8 F#71 gl Aol £ phenotypic
method24 ¥ wdlole] AAANGEL sAE
oz 5 mL Fx e HojPdo] 2T HEd oF
AAAE YA 57494 cordocenteéis—% A A &) of
oz NZHQA SHNAM F442 AYY B9 4
oA zAsElE Agol vl¢ woh g FHIo
t BAMETH BNyl {FHFEI ¢ Eo
53] Y=o Yoy AW, T4, W&y
2% 9 FEAG ottiolo) BAMEEH A
THe] $4=1 gdon R AFJsm V&
A by oz Hrisn ok aFdME 53
<4 DNA polymerase9} oligonucleotide primers&
ALg3te] LA 2 B DNAZAH S &
3oz, AAEdd FaF9 DNAT Jdox

i
oo
k

o

Gl i}°l7} 2e Z@o|ti{23-24].

34 A8 ¢ 294 A8 PCR-

GA L tiFe] DNAZ EAY 4 9= 87
A WY PCRol /Aes o], aulxe} Eox,
I3 AG9 AHAe Yo gy LHo] 7]
As ioH1-5].

€ dFNE Zd, U, BYBY, AY oy
§o F2 AWl YA AAHA Aol o
e Az eAEe I, U 4UsT
E A& JDdAAE gYmA PCR7Ygozm
T 7HdES FdYs9d. 287 PCRAANE 5 fg
o) DNAZIAE H&r58d ouss ve =
S 45 AJ:, FYF o]99 7}76‘%9_ 25
4oz Ueh} HolE oA W% 24 ¢ &
AUtk B3 AWY Kngde] JAHE B M
A7 F AN 70%7 PCRYA S JeYo] 8%
F44 wege) Ao PCRAAI We 483
A A8d Aoz AgEAT. UFe] PCRAA}
’*‘]"’ Uz 173 s AE7M58e dquEs) o
< ¢ F AN, UF ol s ®
%" 22 Yght Folx 9A $5Ee o S
Aol FF g A, 53 7N Uy =)
Ao PCRAAIZF w4 #4834 4188 Roz
Al = U BE7td PCRAAIE 5 fge] DNA7Z=)
= Aevtsstd dUEs] W% 222 ¢ 5
N, BEAY ol9e] JlHEL 25 s4oz Y
Bt BolE 9X $5¥e ¢ 4 2o BF BY
Age Ad ¢ FAFo] PCREAL Wl §4
s ASE 4 U8 Aoz AEkA

AY ¥9usl BAMEZNY AUEA geno
typic methodZ2 A LHEAYEA A9 ‘genetic
linkage analysis’& fAAUe E& a1 §HAAY
243 %e DNAS o34 (polymorphism)& &
Hate dAse Aold. AF ¥9ue Add o
$9E ASUAFIIA FUAd DNA 93
Z2H+ 122 F 9] RFLP[26-31]9 2% 2] variable
number of tandem repeats(VNTR)[34]7} <3 A
RQomw DNA O3 A £Fo we g@gdgdde] uie
A Aol Folzh Aol ARHT AoiA 7
AZui 45552 DAL AW Adsal 9
#Hoz o8¢ Ae VAT A[3] AP
A v e A 8¥A L AR RFAHAS] intra-
genic locioll ZA3}= Bel I, Xba 1 2 Bgll RFLP%
% intron 13 <gde¢ VNTR<S(CA)n repeat,
extragenic locio]l ZA st DXS52 VNTR, DXS15
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RFLP$& & & Moy, Bel I RFLP, DXS52
VNTR ¥ DXS15 RFLP: 7|4 3o g olz] g @
< southern blot& A Aj¢jopatn linkage disequ-
ilibrium 2 recombination§ o] A7} 9ig{25]. A
¥ 999 Add YojME PCR 7] & o)g 3%
A 88 A AR FAAQ Bell 2 Xba I RFLP9}
intron 13 499 VNTRQI(CA)n repeat2] DNA t}
BN 4% FAZE ZA) sssn A
APAG 2 BAAHAY L A AEA Lo o}
A ABHA f8Ae] e Ao dyA o,
°|% Bcl I-RFLPO| @ T84 8 Mol B uAEgol
53 ¥32 A89 3= g Ho|{26-31]. &
G7olX HAANE Bl I-RFLP 5 W g<lizle] wgy
WEE ¥W, Bdl(+)& 84.5% %1 Bel1(-) & 15.
5%Ath. 449 olPHYPA Wz 281%Pow,
AY W BAXY oniye ol¥ YA Wxe
31.1% U olgld FFA 4o o)FAGH u
FHlsE F3119 29-38%9} vj2o] AFse &
Aol 29-32% s vizstAm, WAl 42%, ofAo}
A AYA9] 42-44% L AEQA9) 42%9}= A
B AFTe Aolg HAY[31). wgdA DNA
GE4E4 o 299 AY Youe Agst
7l AAME Fo2 FHELAAYNLL o)ed
Xbal 9 intron 13 4 <¥2] VNTRQI(CA)n repeat ol
g £Hol 4oz megolol & Aoz 4
2.

2 <%

d4d 9 dANgHew ZHeoz JyHEe
A2 7 A Ad R Hy5do N AYF
€ 2 %&3l7] 93t bead-beating W02 DNAS
a8 8taL, M. tuberculosis 1S6110 DNAR H o] Eo)
3Al ZAdsle primer2A4 PCRE AAdd e
7 e Zos AUk WY 123bpe) FE
AEL SAHd=zE A14% pBR322 DNASH, By
g ulo) 2} 2(HBV) cDNA, 2 u}e]a} 9 3% DNA &
44 ¥l DNA SolNe B29x ggton, s
fge] M. tuberculosis H37Rv DNA7ZA #HZ& 7%
Uz g 2 2049 AY Fole 164(80.0
%)7t 2@ PCRZAL FAolAx, CSF 104 9
My 5 Folle 74(70.0%)7F YA olAt.

Uxlo] idsles fxzRE AHF Ay A7

ZZFN U7e HE37 98t M leprae DNA
8o 5o|dA Z &5 primerz A PCR& 24
St g3 e ZAsg dUg. A719 %4 530
bpel FENEL SAHUWRE AL F M tuberculosis
DNA, 2 wtel2l e 5tx] DNA, 34 ¥ DNA, %
A Hyzxy, pBR322 DNA, herpes simplex virus
(HSV) ZdE HeolE Saie o&HA g
Zon, 6.25x107! 7} M. lepraentn] A& 71:4%
U =E EAth Lepromatous leprosy(LL) 4¢] 1
Borderline lepromatous leprosy(BL) 34j 5 7499
d@ze] 4@z 257 yF PCRAUA 34
ol .

BEtgel i=He fAe ¥YNA BIARY
vlolg]~ DNAE HZsl7] g1t ¥HL 02 M
NaOH¢} 0.2 N HC12 A xe st B 7Egu}o) G
2] DNAY¥ 7] @ 17630 4] 17924}0] 9] sense prim-
ers} 2032012 2003A}o]9] antisense primerE A}
PCR& 4Alste gg3 28 daes A A7)
Y& 270 bpe] FTEREL SAHURE AL
FE-UGEA ulo]y 2(VZV), 2EQ1-u} ulo)
# 2£(EBV), Q7 A ZAdule) g 2(HCMV), @&
EZulo] @ 2(HSV) DNA S B35A gt
o9, 5 fgo] HBV DNA7ZIA| ZA&71538 duss
Bt} 409]9] HBs Ag ¥4 @A g3 257}
HBV PCRAAF FAdolied, 499 AAAe ¥
A& 2571 HBV PCRAAF &40}

AY 949 3HA Y 10433399 ¥
HUAE EUE YA 093 JH64%) S Hye
Z PCRejl o3 A8¥dg1uda FA29 intron
189 9] Bell RFLPE A}t g3t e Z
#}g Ao gAguAdA FAAQ Bl %49
primer 8.1 @ 8224 PCRE& AAIst1 Bell A5
A2 AAF dF A7I9eE A 2 day
o] glt 142 bpel ol B AH(negative allele) 9} 99
bpst 43 bp2 HdH d g AR (positive allele) &
#4238 £ JAAdd F diEAdA 23 NxE 2
H,104%9 2] HH@A e F 168702 X-g8 A F Bell
positive allele® 1427)(84.5% )% 3L Becl I negative
allelee 2674(15.5%) % 2™, 6489 oA ZF 18
H(28.1%)0] ol¥AHFAYL & & YAt 7}
A, 314 9] 9974 F 10941(31.3%)NA ¥+
Wonelael ojmyst ] YL T AFE g4
gole] AbA zdo] e Rog ALEHY, Bell
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