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Detection and Identification of Mycobacterium Tuberculosis in Patients with
Tuberculous Cervical Lymphadenitis by PCR-RFLP

Sang Sook Lee, M.D., Young Rok Cho, M.D., Ji Min Chun, M.D.,
Yong Seok Choi, Eun Ju Sohn,
Nam Cho Park, June Sik Park, M.D.*
Department of Pathology, School of Medicine, Keimyung University, Taegu, Korea

Department of Otolaryngology,® University School of Medicine, Kyungpook National,
Taegu, Korea

Tuberculous cervical lymphadenitis is stll an important cause of neck mass in Korea.
Tuberculosis is an important differential diagnosis in patients of cervical lymphadenopathy. Rapid
and sensitive test for the diagnosis of tuberculosis is essential for the approapiate treatment. Up
to now, conventional diagnostic methods for M. fuberculosis were acid-fast bacilli(AFB) stain and
culture of M. tuberculosis. The direct microscopic examination of AFB by Zichl-Neelsen stain is
rapid, but often negative. The culture for M. tuberculosis is time-consuming, taking 4 to 8 weeks.
Recently various methods to detect Mycobacterial DNA, including PCR and restriction fragment
length polymorphism(RFLP) analysis have been reported.

Here we represent a simple method for the confirmation of M. tuberculosis and exclusion of the
other Mycobacterial species by RFLP analysis and silver staining of polyacrylamide gel
clectrophoresis after nested PCR for a repetitive DNA sequence(IS986) specitic for M. tuberculosis
from fresh or paraffin-embedded biopsy specimens. This result leads us to conclude that this
method is simple, rapid and possibly applicable to confirm M. mberculosis and rule out the other
Mycobacteria species from the clinical specimens in the clinical laboratories.

KEY WORDS : Polymerase chain reaction(PCR) - Restriction fragment length polymorphism
(RFLP) - Mycobacterium tuberculosis.
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AlA ZVE Mycobacteriadl 2}
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ARG Aghe] Z }541 o] FEE Tu Y°.
AolA B FAE FAE Udshs S 37
357 wot Ado] ARFHE

At =83 A E A s}
% M. wberculosis®] W2 el X431 %
79 AFo] L g glo] 3B A/FQ &
g gol=d 7P a8t ol A&sla Sojn
& AT} Fe ] g D 2 Mycobacterium
species7}9—] % LQO] Zasitt. 29 g Adshcd £3)
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T 4~8F5 83tk 1 9 I W EC] AlRH e
v ul g A o Baet AAPDY wEel £ s
AFA] Zote] B0 M} dhgglE o] A4 A9E B
g 4 3 AAF)Y GUNET} e M. wberculosis
HAEZ WE AR el 23S A3 & /\)\L Zleh
o] 751 Ut} oel] AT HAA V& NEE M
tuberculosis?] o8] FJLEQ §HA} F23E0 1
A7) wjgo] s o m¥® DNATHS Al @il A o
FoZ FEG £ e FHEL Ak o] Aty
o] DNAS| ZZd] 9)slo] M. tuberculosis® ZA2
lske A7t BstodA
2% M. berculosis®] 1S986-¢ enterobacteria®) 1S3
like family®l insertion sequences®t %3t homo-
logyE 3-5gko] ¥l A3 M. tuberculosisS) @839
ole] 79 copy7t EAgo] deiAl kot 1S986E M. -
berculosis complex Tt FrL &M @zd=)o] o] ele-
ment7} A4 PCRY f-88 £4c] Hof 94}

ol M. wherculosisE &8t APl 2R 4 9
o] Ago] Autzl AghE: o= ¢ AZre =740
g YU,

HAA DNAS| Aztaso] o2 £AL M. wbercu-
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M. tuberculosisZ i@'?}
o A&d AFPor 47 8T &
o] olo| B ustaA} g}

% Mpycobacteria -
sivka A2}
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AR 4SS 4 HelRdA 55 AR Y-
A dupddo] o4dslo] 19924 6¥EE 1994
69744 W22 AL oFE 349 PAEA L] A
A% AR 2oy g ¥e|zAE e skl
ot A7 Ul 348F dolul= 1: 218 Ha 3144~
TN R S ARA steldtt A oA W22
grog gL, 4 SokE, Langhans AtAIR
2% Y e ARE Ko 2% AGAE B
79 2890(82.4%), %39 FolEE B ALE 314
(91.2%), Langhans ANAZE B9 A9+ 274(79.
4%)3t}. A oo 270 Fe] 1S Heirh

SN Z TS vlgo g Ao|zl M. mwberculosis M52
AHEEH A AU ERTeE MRS FoE &%

10<19} steka & % AH8-3k3tt.
A% PCR W2 oldfioll 71&d Hiet 2t}
1. DNA =&
24 )9l 4et 42l formalin 7% ¥ paraffin®

2 ¥jd AARA 3L e owiE dHEwy)
£ A1) Tom AR 3~427ke) 2AN S Bl
1.5ml Eppendorf tube(E-tube)oll ©$kaL, o] o Al&
B9 A5 eds BAE] fste] 2AE T ALS
g2 13807 AL8319.09™, knife holder= 2+ A| &
"} xylene Q.2 74320 wgkeh, 18]l of3le] BE A
ol AMgshe Alkl 7l 1318 2 autoclavedtod
A&l Iml xyleneo & gulatsi= 142 23
ﬂiljl Al 1ml absolute ethanol® pellet= 28] 412

F 56°ColA 30~4087F AxAZ G AA7 24
Z} H Imme] 32 Adsle] 2~32718 Faat o
T 22 zzez 100p9 digestion buffer(50mM
tris-Cl pH8.0, ImM EDTA, 0.5% Tween 20)] &
3 ¥ 200pg/ml =2 proteinase K(Kodak)& 7}sle]
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37C F2oIA s < AgAAT. v spin-
down 302% e & $ollA 98+ 5 t}A] spin-
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down 303 11 A2 PCR Wh3-ol ARES19IT)
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2. PCR 244

w3l FEE 50 st reaction buffer(KCl
50mM, Tris-HC1 10mM pH9.0 at 25T, 0.1% Tri-
ton X-100), 22 200p4 2] ANTPs(Promega, U.S.
A), MgCly 1.5mM, primer{(3-=48) 2 0.1pM#,
lunit®] Tag DNA polymerase(Promega)s £7%
2 Eget], 94 280 271N B AR § 9T
203, 65T 20%, 72C 4525 405715 Ao, 0}
AUk 7] F 72T 587 © A T 4T B
#et= A2 program® Perkin Elmer GeneAmp
PCR system 9600914 PCRS 2183t} PCRE &%
O} A ZEE221E 2o]gh nested PCRE Ald3lsied, o
T MgClLel F2g 136l 1.5mMoide AL 2719
= 2.0mM=, 281 template DNA %2 Aol &
Z5 100& 23] AE 13 PCR WH& AME 22 23
A g SRTE A FaE buffersd
MgClse polymerase® TR E of o] = o] £
2 Promega A &S AH88ITh S ET o RA
759 DNAVG S758 AHstn, gz

N

H FE2 A 249 2 Ho g DNAZ 35
of ARg-aRiTh 7ol A A odlM DNA €3 PCR
5OAES 9 A GEHE S BF 7] O v
A Aledakect.

AHESE primeris 189869] 245bp(131)2k 188bp(22H
& 34 DNAR st ' g Fol] 9] 2slo] A|=sts
on 1 gL o Bt

First round : 245bp

P1(ISN1, 20mer) 5-CGT-GAG-GGC-ATC-
GAG-GTG-GC-3’
P2(ISN2, 20mer) 5-GCT-TAG-GCG-TCG-
GTG-ACA-AA-3

Second round : 188bp

P3(PT3, 20mer) 5-GAA-CGG-CTG-ATG-ACC-
AAA-CT-3

P4(PT6, 20mer) 5-ACG-TAG-GCG-AAC-CCT-
GCC-CA-3

38 =

22} PCR ®h& AHE 10 & st gel loading
bufferet E3tete 1.35% gel(Agarose 0.7% Kodak,
Synergel 0/56% Diversified Biotech)o] A% 100V
Z 2087 959tk Size markere GibcoBRL A}
2] 100bp A=l E AHE-BIA L, buffers gel A9 7]
GEo] BT IX TAEE A3 T Gel A2 o4 5
ArpA A 2 = Aol DNA 448 Ethidium
bromide(0.4pg/ml)&-4E& F7F F platec] Fol A&
oA o 1417k Z3ek 2811, 320nme] AeHe
2 IE& & Polaloid AH .2 #eslo] Aas Jic)

4. Restriction Fragment Length Polymorphism
(RFLP)

DNASIS#ER= #57E A4 22 a9%E o881 Gene
Bank database A52 A3 ] M. wberculosis]
7] MQd EA5e A EAS Fol 1 A" 29l ¢
A9} A7 IME S 2ARIGY. 1% S5 S A
ate] A7 5o R o] rhEet MWl Ealahd A
o o] dolof o F ] @A S A &
& e AT BAE AYsdthFig. 3). F W
< 200 3], 23} PCR AHE 151& AEE A4
o) 27 e 2=} A 9 wER 237 Bst
UTE 60°ColA 10unit/dE 4217Y0) %, Hae W& 37°C9
A 10unit/mE 2417 0%, Hha 12 37°C0A 12unit/dl
B IAZPES 38 s 2R 2y S A
A F 2 5uAe A 1.35% gelol A7) GE3l] Po-
laroid® #gatd 7155 @713 239 DNA F=
& x4l 6% acrylamide gel(acrylamide 39:
bis-acrylamide Dol 3l A=Y Ar1gzold &
o] Wl g F8ted 400Vl 7087 JESATH
o] W9 huffers 1X TBEZ A4-819] 21, size mark-
ert 100bp(GibcoBRL. Germany)$t Hae M&E A&

pBR322 DNA(Boehringer Mannheim, Germany) &
AgEglel 2 3 294 (silver stain)& Al@Erg.eH
7 33 g3 2o} 10% glacial acetic acidell 208
7t 3Ekdn) 1@ o] 2L WP A Yo )
A8l Hats] FiTh SRl 283 3 AE F, 0.1%
silver nitrate £l 30%-7F st oA SRR
A 81 3% sodium carbonate £l A 5~TE7E
BN AT o] wellis S EE wo s gls] /by

AZbg zsjor shed, Awel waE F mgeon

Brod 2w
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gel AZ7GA T5CE 4527 AFPEE fXA8H A
ZAAY, g3 Az o] L wrapE £9
A BE g BESGTH
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M ~
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AF Ud 34EF Hofvle 1:212 A¥L Hd

31 (U~T3 N2 FHL ARl Lt A ddlA
yelzgetdos g, $/395ks, Langhans
AYAE £224%F 9% T ARE BYrh & 7oA
AN APZAT Fe)z2dx PCREC g8 24z
87.0%9} 88.2%014 Ago g By= o] AFHA A o
(100%)<14 188bpel M. mberculosis®] 513 DNA
AHe] #FAFYQHFig. 1). Nested PCRY V=T
A 8As M wberculosis HyRv DNAS M. tu-
berculosis®] 139862 ¥2 DNAZ 3le] nested PCR

1 23 45M6 789 NP

FIRST
PCR

SECOND
PCR

e 245 bp

¥ o 1 88 bp

Fig. 1.

SECOND ROUND

188 bp |

Fig. 2.

FIRST ROUND
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PCR &&-% Bst UTE 60°Col4] 10unit/ulz 44} 7ko]
7, Hae M 37CAA 10unit/pl2 247k0)AY Hha 1
& 37Tl 12unit/plE 44 7HESr 53]
T A719% AHE AAle 23 Gr1mg

T2
DNAS} e w2 98 A719 54 4

oll T+ & Mycobacteria & WAE 4 At B 70|
M A7) 4% B2 6% acrylamide gel(acrylamide
39 : bisacrylamide 1)9] =94 (silver stain)& A&
sto] AR B4 AMEEA] AR vwA Blet
DNA®9l A& Aig g dxsle g 2% cHFig.
4).

ni =t
5 A A9 fate) 494 9L 98 7]
10 20 30 40 50 60 70
5'- CCTCAGCGCATCCAGGTGGCCAGATGCACCCTCGAACGGCTCATCACCAMCTCOGCCTTCCGGGACCA
Haelll Haelll
80 90 100 110 120 130 140
(CCGCOGCAMGCCCGCAGGACCACGATCGCTGATCCGGCCACAGECCGTCCCOCCCATCTCGTCCAGCS
BstUl Haell
150 160 170 180 190 200 210
CCGCTTCCGACCACCAGCACCTAACCGOCTGTGGGTAGCACACCTCACCTATCTGTCOACCTOGOCAGEG
Hhal
220 230 240 245
TTCGCCTACGTGCCCTTTGICACCGACGCCTACCC — 3 ¢ nt 641 — 885 /1378bp
Haelll
Primers
1 20 P3
—34 53
PT Fd 24i
}‘i,ﬁ, - [ — _
1 — P2
202 221
P4 226 245
BstUNCGICG)
(74) 75 (171) ‘
F T v TY 1
1 34 @ (147) 221 245
HaelllGG!CC)
(19)20 (37) 57 (53) 110 (114 224 (22)
[ v v —v—
1T 34(23) (53) (112) 221 245
Hhal(GCGIC)
40) 141 (105)
- T WV T |
t 34 (107) 81 221 245
Fig. 3.
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man immunodeficiency virus(HIV)Z 2<%
o] <7tk @ Aelg HR4E Mycobacteriad] 2%t 7}

fu
HNwrF 28 S Hgela X gakew Bilo] AEEa

Otli = KA
Y. A 1280w dAgor 71FYg ot 3
HPAFt Aol daf g 2o Bakeo] Ao nE
INE AR AAE S 2] At 19849 o] %= Ho
9] ool 4 Aofel AAABT O WE S5z F
7Vata glon ojAo} A HAARZE gao] zcks}
€ ¢ axlo] Ha Ygv

ARrEe] AFAME Adlel Ao PCRWM Y
ofgt ziko] AUnba oz A#j7l Bz gy Aol
bt QA R A Seks 4 Qi
g sebd T A w AT S A 9} vhas)
A Z M. mberculosis EA3 0| 28 A2E A}18E 4
s & 7 Addeh dde] oalEl= Fajel gleiA
AAVE 2 HaR 7P EoA gkt =it
S9N HolE % PCRES Ao g2M M. w-
berculosis %) 9lo] B B85S 4% 5 & A

=2 Azkgr

A2HEo]  proteinase K-chloroform®< ]84l
DNAZ A&3}31 M. wherculosis®) 199865 Aoz 3l
nested PCRE AAISHE AA o) 23V M. wberculosis
A7 2eld 4 Sl oWing 74

PCRY 9] © & Mololi= M. tuberculosis$} && 7
g9 ol oY $AE A gt I w9
o] W& Foliz PCRelAM oz 119 7 $-9) o]
A R713te] A Fell slelA okke]l BAFHe] slout
NBE M. twberculosis7} EATENE N&EA o
wate] W27 88 ALY 5 98 FHE I
i 3lo) A7) @) Aele EY9) i v v
T+ free slo® AzbAEr
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HAEL PCR-RFLPE Mycobacteriai+5-9)
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= Mpycobacteria T & PCR-RFLPY 3t A+
7b BiLE|o] gloupmesii wal glRE ol o JLofA
WA B UAE AM-Ela glo] A Luk AF oA
A &317)7F e & dAolth & A7l A3 Ao
S L v wH el YA EFRRE BEE §
NI I A= E=3 ojAA] Fol AFE vk dvtu A
ZHETh, B Aoy AREL o) W 98 M. -
berculosisE 183} FAlo ThE Mycobacteria 55
A & ATk, 2 Mycobacteria TFTt 7 ETH
W % PCR-RFLPY 93] o] #58 FAld A4
& & slede 7iqet. a8ln Ag, F4, B8 o
Yz AXg z2Zou x2gde s 1351 saldo
2 3o 2AHEAHANNE 78 THL F o) 2 ¢4
W7 Ade] $1E Rolgt A= DNAE F&3ln
PCR-RFLP#% 3 37 &80 2 23 #E/R] 1~
24 A= Ao ZAAEAE AE3A A A A
& 4 Stk 7] Aol B glo] HEHEE A4

oi3e] A, dekE ZARE T2 A7 Ado]
7hsstmz A4 el Zd e,

(@] =]
s =

2] A% £ HxA R, A A4 9
3 T =93 M. mberculosis WO & o] oA} §
a0z Ado] = tiate Fihate] 2R F ot
Too A AEHA AU M. wberculosis7} WlFHA] 9%
of F&e 414 Zeto] Erlsd A7t Brh. old A
AEL 7R A9 dH R HEH o] HujelRl A
5 o 229 A% 2Folu BAACE AeFH o
AzZte gt B8 o] 83l M. mberculosiso] E53F
W54 DNA sequence?! 189868 EF o2 & prim-
ersS AH4-8l9 nested PCR WS o]-§3lo] o]d=r}
B2 M. wberculosis A& E WE A7k Ul 28& A
izt & A7 AT A2 KA Ve R
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B M. mberculosis2) 012 Q52| fAA7} SE8E D
1 7] wWjdol Walgon old AaE Ade] FS
olatel shakd EEAS R nested PCRY £
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