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zirconium bead(0.lmm 7)) 22 I beadbe-
ater2 287+ G4k o)A & 12,000rpma A 10
2 94F 43 9L microfuge tube2 &%
chloroform-isoamy! alcohol® P31 4 & % A3
oA 434 A FEE £Ach o7]9) 3M sodium
acetate(pH 5.6)3} cold absolute ethanol& Y3
~20C ) 204 WA F, B2 73 pasteur pipet o &
DNAE 23 A cold 70% ethanolo) E0)%le BB
o ¥ Hdef Q402 42de AASAY.
Speedvacd 2712 HALE HAZRANE 239 25
o ol UV spectrophotometer® DNA2 4
%% € A& 4 8% PCRo AHg & 9th

3. Pleural biopsyOl M2] DNARL)

Biopsy tissue& 27 4ol bead-beater§ EH
o] @3 TEN Tris saturated phenol, chloroform-
isoamyl alcohol, zirconium bead(0.5mm #H7))&
W2 ¥ bead-beater2 1087 WA AT} o)A &
12,000rpmefl A1 10487 YA4F 4342 microfuge
tube2 #7213 3M sodium acetate(pH 5.6)3} cold
absolute ethanol¢ ¥ —20To] 208 WA F, 9
Hata Axd-g A A F, cold 70% ethanolo] &
olsle FH Wi HeF sl H43AL2 A
330t} Speedvacd 27182 AALE AFRAZF 20—
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4. Pleural fluidofl AM{2] DNAR2)

Pleural fluid 2mnl& bead-beater§ HFHo) Q3
12,000rpm o 2 1087 A3t 434 & A A T3,
TEN buffer, Tris saturated phenol, chloroformi-
soamyl alcohol, zirconium bead(0.lmm =7]) & W
& bead-beater® 287+ HEAIZG. o]RE 12,
000rpmoll A} 1087 4§ 4342 microfuge
tube 2 £ 71 % 3M sodium acetate(pH 5.6)3% cold
absolute ethanol$ YW1 —20T 20¥ A%, ¥
Aes AEde AHF F, cold 70% ethanole] &
odde FER Y A% ddstd 4534E AA
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30u12) FH 49 oA PCRe AH&38 )

5. Oligonucieotide primers

M. tuberculosis IS6110 DNAEH4 Eo]3lA 3

&= 20mer2) sense primer$} 20mer2] antisense

primer& PCRo| AR-3l%.en, PCRY DNAALE
& 123 bpRA 3 2 primere] FrlMde of g3} 7o)

Sense primer:
5-CCTGCGAGCGTAGGCGTCGG-Y

Anti-sense primer:
5-CTCGTCCAGCGCCGCTTCGG-3
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M. tuberculosis H37Rv DNAY 95C A 587}
7tE% d&o 587 ML PCRo| ALstgct. o
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£ 100ng / Sploll M 58] g/ SulrhA) 1084 A A
dte) PCRe| AM-3lt), Bolw HAIE 18 7=
DNAE S o33 7o) H2lste PCRE AMg-8fsit).
5, pPBR322 DNAE Birnboim % Doly "4 2. & pla-
smid DNAE #8332 #$ 84 BamHIoz "y
% PCRol| AMg5}9 5, M ¥ujeke Herpse simplex
dpola] 2ol 9 Varicella-Zoster nlo}&] A2 (.5mi
microtubeol] 31 90T o)A 1087+ 713t & A 2of
3 ARG o447 2 387 YAlskT A}
& A microtube® $71% PCRol| AM&-81%{ch B
g7+ vlo]2j cDNA¥ Birnboim ¥ Dolyj o &
cloned plasmid DNA& #2]8}3 A§ & A BamHI
o2 HE¥ agarose gelo| X ¥7)YGgsta] Yed 3.
Z2Kb band 9] gel* 918 el 1, [ Gene clean FE]
(BIO 101, La Jolla, U.8. A.) & Al83sled cDNAS
¥8 & § PCRe| A4-89th 4 g2 2 32 DNA
€ Perkin Elmer Cetus*H(U. 8. A.) ¢ 4% PCR
off ALt A2 F4EA DNAE A g
10mlE H¥¥F Kunkel 59 By 98 genomic
DNAE ¥el§ & PCRo) AH2-311 ).
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DNAE #ANY ¥, b8 2 2702 303
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0.5m! microtube(Sarstedt, Germany)& A}&3lg
o} 50mM KCI, 10mM Tris HCI{pH 8.3), L.5mM
MgCl, 0.01%(wt/vl) gelatin®] ¥-8 ¥ reaction
mixture(Perkin Elmer Cetus, U.8. A.) 8 A}8-3lg
3, 2+ 200uMe] dATP, dTTP, dCTP, dGTP
(Perkin Elmer Cetus, U.S A.)$} 25unit® Taq
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DNA polymerase(Perkin Elme_r CetusA] ¥ KIST
FHETGATE AAF)E AHL3H Primerg &
zhzb IuMA AMgst e HEH o2 30ue min-
eral oil{Perkin Elmer CetusA)2 Q@& % PCRS
A A18E9h. DNA denaturation® 94T oA 60X,
primer annealing& 60T Al 120%, DNA exten-
sion® 72CAA 180%7F HAlSRR v EH30
cycle) A 9] extensionA] 7+ 600% 7+ A AIS 9.
PCRo| At&3 Al v EricompAte)l Easy
Cycler(F¥4) & o] &3t th o AFvit M. tu-
berculosis H37Rv DNAS 44tz o2 ALg3}
$3, DNAANEE A2s 5 Aol g7 A& &
A2 Fo2 A3 ok

8. Z71H S0l 2|E PCRANES| H4Y

PCRAHE 10u1E 33l 2u19) gel loading bu-
ffer(Type 1)9} 22 ¥ ethidium bromide?} /€
1.5% agarose gel & 425 NuSieve 3 : 1 aga- rose
(FMC Co.,, U.S.A.)°ell &% 1X Tris-Acetate-
EDTA(TAE) buffer2 minigel g% 7]dA 50 Volt
2 AR Y dey W79s S AME, UV
transilluminator(302nm 3%} ) 2} Polaroid ca- mera
€ o] &3l AR EYG3 F 123bp A7]9] DNA band
FH7E Ko}l #2134t o)ul DNA size marker2+=
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5N NaOH &< (denaturation solution)®] ©137
Aol 208 2gFE 1.5M NaCl-1M Tris-HC1&
oM (neutralization solution)oll §13 A LA 20
# AEsldet. 2F gelidel DNAE 20X SSC(so-
dium chloride sodium citrate)®% & o] &3 nit-
rocellulose(NC) filter(0.2um pore size, Schleicher
& Schuell, Germany)oll 4204 <F 4417} blot-
ting Al 71§ AF QB A 80T E 0¥ 7} 7td st
FHAZNE v DR R o] Ygstd AFUAA
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M. tuberculosis IS6110 DNA EHH-& random

primed DNA labeling® o] 23| digoxigenin-11-
dUTPZ labelingA] 7l DNAE probe® Al& 33}

5X S8SC, 1% blocking reagent, 0.1% N-aury-
Isarcosine, 0.02% SDS7} ¥-#¥ prehybridization
solution® Wil 68CojA 2217} prehybridizationg
A A3} k. M. tuberculosis IS6110 DNA probeE
95¢] 1087} 71493l denaturationAl 7|3, Al
587 ME%E hybridization solutionz} 4Jojs NC
filterell W3l 68 ColA 154}7} hybridizationg A A)
39t} Hybridizationo] ¢ NC filter& 2X SSC,
0.1% SDSHo 2 A 2ojA] 5§37 23] AlAg ¥ 01X
SSC, 0.1% SDSH 2.2 68T oA 1587 23] A3l
c}. NC filter& 100mM Tris- HCI, 150mM NaCl
(pH 75)d4o2 H2dM 187t A&F blocking
bufferd] 30%7 ¥¢F alkaline- phosphatase’} 2
€ #-digoxigenin-FA A 3087+ FAAHCh
NC filter& NBT$} X-phosphate’} $H+d 2oy
of @13 1-2A7F 33l 2alA)l7] 2 TENS W
o WM HAAZ S ARl &g ste] A3
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A 156110 DNAE tjAxe=z s 2 PCR
AALY] AUl E zAF7]Y8], M. tuberculosis
H37Rv #52] DNAE &3l 100ng /Sulol A5
Bl g /5u7kx] 10u]#] A|ghslAsie PCRS 4
adu. 2 AT agarose gel A7) AFAoAE=
10fg / SI7VA A Z 71581 2.1, Southern blot 4
NN E EL3HHFig 1). & PCREAY Bole g
ZAtet7] 98l pBR322 DNA9} wha¥ 7 ulola] &
(HSV), =54 22 vio] 2] 2(VZV), BHZHY w1}
ol2]2=(HBV), cDNA, lambda H}#}z] 2 5%} DNA
2 FAe 9 DNA 52 422 PCRE 443}
Ach. 2 A} agarose gel A7) F 54 A} Sou-
thern blotd 2 FolA A## DNAvo] 123bp
o] target DNA band7} HZsow, plasmid
pBR322, HSV, VZV, HBV, cDNA, u}&)a} & %)
DNA, 3489 DNA 5& 2% PCR FA g40
2 Jelygti(Fig 2). 1521 ¢} pleural biopsy tissue
& ¥ eg 39 bead-beating WO F DNAE
E@F PCRE HAId A3 1320(86.6%) 7t 28
DNA %A olqlth. Biopsy tissueo] W a]zz 38}z
A H 3 PCRAZHE #lwstd [granulomatous
inflammation] 103 % 108 257} PCRYAF o
I, [tuberculosis] 28 = ®.57} PCRYA oo,

[chronic inflammation] 13% PCR&AoIYZ,
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[non-made] 18l PCR%¥4 0|l o, [inadequate T+ 1721(80.9%) 7+ A8 DNAYA ol U tH(Fig 4).
specimen] 13+ PCR&4olAch(Fig 3 2 Table Z12] I pleural biopsy 2} pleural fluid & 7+o] A}t
1). 2189 pleural fluidg& Aoz 3l bead- 1581 % 1331 (86. 625) 7 PCRY4] ©} 21t} Table 2).
beating'P'§ 22 DNAE ®2]% PCRE A48 2
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Fig. 1. Sensitivity of PCR detection of M. tuberculosis 186110 DNA. A) Separation on agarose gel of
PCR products. Lane 1: DNA size marker(123 ladder), lane 2 to 7: 123 bp PCR products of
vasrious concentrations of DNA from M. tuberculosis H37Rv(lane 2: 100ng / 5ul, lane 3:
10ng /5ul, lane 4: Ing/5ul, lane 5: 100fg/5ul, lane 6: 10fg /5l lane 7: lfg/5ul). B} Southern
blotting results of A(Digoxigenin-labeled M. tuberculosis 186110 DNA probe and nitrocellulose
filters were used).

123456789 123456 7 8 9
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Fig. 2. Specificity of PCR detection of M. tuberculosis IS6110 DNA. A) Separation on agarose gel of
PCR products. Lane 1: DNA size marker(123 ladder), lane 2: PCR of plasmid pBR322 DNA,
lane 3: PCR of Herpes Simplex virus infected cells, lane 4: PCR of Varicella-Zoster virus
infected cells, lane 5: PCR of cloned Hepatitis B virus DNA, lane 6: PCR of . bacteriophage
DNA, lane 7: PCR of human normal blood DNA, lane 8: negative control, lane 9: 123 bp PCR
product from M. tuberculosis H37Rv. B) Southern blotting results of a{Digoxigenin-labeled M.
tuberculosis IS6110 DNA probe and nitrocellulose filters were used).
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Fig. 3. PCR detection of M. {uberculosis 186110 DNA in pleural biopsy specimens from patients
suspected as tuberculosis. A) Separation on agarose gel of PCR products. Lanes 1: negative
control, lane 2: DNA size marker(123 ladder), lane 3: positive control, lane 4 to 8: 123 bp
PCR products from pleural biopsy specimens. B) Southern blotting results of A(Digoxigenin-
labeled M. tuberculosis 186110 DNA probe and nitroccllulose filters were used).
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Fig. 4. PCR detection of M. tuberculosis IS6110 DNA in pleural- fluid specimens from patients
suspected as tuberculosis. A) Separation on agarose gel of PCR products. Lane 1: DNA size
marker (123 ladder), lane 2 to 6: 123 bp PCR products from pleural fluid specimens, lane 7:
positive control, lane 8: negative control. B) Southern blotting results of A(Digoxigenin-
labeled M. tuberculosis IS6110 DNA probe and nitrocellulose filters were used).
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Table 1. Comparison of M. tuberculosis 1S6110 DNA PCR Results in Patients with Various Patho-

logic Biopsy Diagnosis

Pathologic Diagnosis

No. of Specimens

No.{%) of Positive PCR Results

Granulomatous inflammation 10 10(100)
Tuberculosis 2 2(100)
Chronic inflammation 1 o o)
Non-made 1 1(100)
Inadequate specimen 1 o 0
Total 15 13(86.6)

Table 2. Frequency of Detection of M. tuberculosis 1S6110 DNA in Pleural Biopsy Tissues and

Pleural Fluids by PCR

Clinical Specimen

No. of Specimen

No.(%3) of Positive PCR Results

Pleural Biopsy 15 13(86.6)
Pleural Fluid 21 17(80.9)
Biopsy+Fluid 15 13(86.6)
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HSV, VZV, HBV, ¢DNA, %}8|8) 2 512 DNA, 3
A 84 DNA 5& 25 PCR AA}S4o|x Ad#
DNAvto] 123bpe} target DNA band’} A& HY
2 o southern blotJ A= FUsAch

152e] SH4HZAZF 1341(86.6%)7F 29
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=Abstract =

Detection of Mycobacterium tuberculosis DNA in pleural biopsy tissues
and pleural fluids by Polymerase Chain Reaction(PCR)*

Seung Beom Han, MD; Jeong Sook Hue, MD; Young June Jeon, MD
Seong Duk Paik"**, Won Ki Baek”, MD**; and Min Ho Suh” MD**

Departments of Internal Meidicine and Microbiology*

Keimyung University School of Medicine, Taegu, Korea

Polymerase Chain Reaction(PCR) amplification was used to detect Mycobacterium tuberculosis
DNA in pleural biopsy tissues and pleural fluids from patients suspected as tuberculosis. Oligonu-
cleotide pairs for M. tuberculosis IS6110 DNA were used as primers and M. tuberculosis H37Rv strain
was used as a positive control. Amplified products of 123 base pair fragments were detected by agarose
gel electrophoresis and by Southern blotting with digoxigenin-labeled M. tuberculosis IS6110 DNA
probe. DNA were isolated directly from the clinical specimens by bead-beating technic.

Positive results were obtained in 13 of 15(86.6%) pleural biopsy tissues and 17 of 21(80.9%) pleural
fluids. All the positive results were positive both in agarose gels and in Southern blottings. The
relationships between the biopsy findings and PCR results were evaluted. Two "tuberculosisj, 10
Cgranulomatous inflammations ;, and one "non-made findings of biopsy results were all positive by
PCR. But one Mchronic inflammation and one "inadequate specimen findings of biopsy results were all
negative by PCR.

In conclusion, these results showed that the PCR provides a very sensitive and efficient tool for the
accurate and rapid diagnosis of tuberculosis infection.

Key Words: Mycobacterium tuberculosis, PCR, Pleural biopsy, Pleural fluid



