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Background : Recently the clinical significance of
several mycobacterial species has been increased and
there is a growing need to identify mycobacteria to
the species level. We evaluated multiplex polymerase
chain reaction (PCR) and restriction fragment length
polymorphism (RFLP) assay for identification of my-
cobacterial isolates.

Methods : Reference strains of 6 species of myco-
bacteria and 88 clinical isolates were lysed by boiling
method. The lysates were used for multiplex PCR
reactions incorporating three pairs of PCR primers,
which were expected to amplify fragments from the
65-kDa gene common to all mycobacteria, genes of
M. tuberculosis complex and M. avium, respectively.
The resultant amplicons were digested with the restric-

tion enzymes PspEl and Haelll. Multiplex PCR pro-
ducts and digested products were visualized by electro-
phoresis on agarose gels.

Results : Six reference strains yielded compatible
results. Eighty-eight clinical isolates were identified as
M. tuberculosis complex (81 strains), M. avium (2
strains), M. intracellulare (2 strains), M. fortuitum
biovariant peregrinum (2 strains), and M. gordonae 1l
(1 strain).

Conclusion : Multiplex PCR-RFLP assay appears
to be a reliable method for rapid identification of
mycobacteria to species level (Korean J Infect Dis
31:148~152, 1999).

Key Words : Mycobacteria, 65-kDa gene, Multi-
plex PCR, RELP

M =

Genus Mycobacteriumoll= 2F 7001 Z(species)o] EANs}t
w, Aol = M. tuberculosis complex ¢ M. leprae7} &
Qo] e Woslw, 7 olsle] HAMA volutele]
oHnontuberculous mycobacteria, NTM)+ thFE-E vH|HUA
o 75sle] gt ae AIDS, £ o4 Foi wY]
o] zalyl skabEo] F7kshdAl mIAHA nlo|ZHtele]o}

44: 199949 24€ 154, $<1:199949 44 34
FAAA: AL ARG 23 R
Tel: 032)460-3074, Fax : 032)460-3415

o 2J3 Qlxiztede] FAlE|7] AFidom A ALH
Ql Z7hAlel Qe Y.k ulo|ZMbelglobs 7t Foll ul
2 olxlol g Zedge] vhEm, X EoMAldl iyt Wew
chzuz A ulolulelelole] EAL Ao s
Fod ou S Bt

49 ol mutulelote] B wjobTel AREE, A

o
A S AP A4 Soll o8l o] ol ol
Be A7) wdo] eTEme, @A S U e

A= M. tuberculosis$} L o]2]e] v]ZAMA] wlo|x

b

—

H

tefziol LR ReEA] olFolAL Uk WA F

=)
o ke 4 o188 4 g BTl At gk

- 148 -



B, HPLC(high performance liquid chromatography)E- o]-&
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FEFFE AT N RS 6TRE M.
tuberculosis H37Rv(ATCC 27294), M. avium(ATCC25291),
M. intracellulare(ATCC 13950), M. kansasii(ATCC12478),
M. fortuitum(ATCC 6841), M. szulgai(ATCC 35799)E- o]
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OgawarlAlolA] A2k F HEHe wWiFol2 Fisto] TE buf
fer(10 mM Tris, 1 mM EDTA[pH 8.0]) 200 pLoj o]
BB of Y4B 203 Eek FH %, 13,000 pm
(Ependorf centrifuge 5415C, Germany)oll4] 1087F Q4
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ABAlE Cormican 579 Hhell Folo] i Al
tKBioneer, Korea). Tb11(5’-ACCAACGATGGTGTGTCC
AT-3)2} Tb12(5’-CTTGTCGAACCGCATACCCT-3")+= Z+
nlolstlelolo] BEHOR EAlSs 65kDa A 9]
o], MPB64-1(5’-TCCGCTGCCAGTCGGCTTCC-3’)3} MPB
64-2(5’-GTCCTCGCGAGTCTAGGCCA-3")«= M. tuberculo-
sis complex F42}ol, MYCGEN-F(5’-AGAGTTTGATCCT
GGCTCAG-3")9} MYCAV-R(5’-ACCAGAAGACATGCGT
CTTG-3)= M. avium ARl Eo|Fo g ullsl= Aut
AzA Faadapmbge] A4E Z7le 44 439 bp,
240 bp, 180 bp7} HE= seksiic).

Hl-2ole ANTP(Promega, USA) Z+ZF 200 M, AJEHA]
Tbll, Tb12 Z+Z+ 0.5 xM, MPB64-1, MPB64-2 ZHz} 0.2
#M, MYCGEN-F, MYCAV-R Z+Z+ 045 M, 1.5 mM
MgCly, HF 92290 5 4L, Taq polymerase(Promega, USA)
0.5 U, #2l3k DNAZN 5 pLell Ao FiTE 715
of A 50 pLgAow whE 3 FAAAMES AR
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NuSieve agarose gel(FMC Bioproducts, USA)dl| Z7]ed%
&lo] ethidium bromideZ 3t & polaroid 667 filmoZ
Hogelol WA
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Sortuitum, M. szulgaiv F5 439 bp $|X]ol| 3 7H2] band
nko] A E|IrkFigure 1).

AR g4 PspEl, Haelll2 #2)gt Ail= 7+ FFHE T
g8t &5 H3lom, primer-dimerste] &35 I3ty
sto] 60 bp Wk band= FAEAck(Figure 2).
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Figure 1. Results of multiplex PCR products (on ethidium
bromide stained 2.5% NuSieve agarose gel) from the fol-
lowing 6 reference strains. Lanes: M, molecular size marker
(Haelll-digested Phi-X174 DNA); 1, M. tuberculosis H37TRv
(ATCC27294); 2, M. avium (ATCC25291);, 3, M. intracel-
lulare (ATCC13950); 4, M. kansasii (ATCC12478);5, M.
Sfortuitum (ATCC6841); 6, M. szuigai (ATCC35799).

M 1 2 3 4 5

603 bp->
310 bp->
194 bp->

A

£ o] g3 nholutulelobe] B4

M. tuberculosis7} 81F5(92%), M. aviumo| 273, 1&8|il
1 o|9]e] uAsA ulo]Fute|glolrt 5FEFRE EAE I

HZdsA] wlolHtgEloles AR ST AFEAE
Aelst A M
biovariant peregrinumo] 275, M. gordonae N7} 1752
8= e

intracellulare7} 23F<F, M. fortuitum

ek

i

vy ulo]srte|elofell 23k IAIZEo]l FrlslHAl
uto]Zuteelote] FAol thak A7} vheksiAl Z1sE L 9l
o, FHZolle no]Ztelelobe] AR F=7} HeAHA
o] 5g o|g3t FAWEC] MLl HuE s Qe ulo]
Fukdlglole] 16S tRNA $AAR} 65-kDa A= RE uf
o|ute|elofel] FEHOZ FEANSIAIRE 7+ Fol| ule} 2FzHe
o7t Y FNALE A Y Aow A gl
upeba] Zh Lol whE AL o] vhekdell EAsk] 17
A FAoleEA], FHAAAMRG, 2 Aldtado) o3t
RFLPY 5o % 4ol volabslelols §4¢ +
Sl

Cormican 5'"& 65-kDa §4A4E o] &slo] mjo]ute|
globs F8shs Wie Haslglk o e ekl A
el A Aol AAIE o]l vhs Fdacdsike
& Alg¥stod M. tuberculosis, M. avium, 2|3 1 0]8]9]
HZAA wlo|ateelolz 3 vk, HbeAES ARt

B

Figure 2. RFLP profiles of the 439 bp amplicon. RFLP patterns were generated by digestion with PspEI
(A), Haelll (B) of the amplicons from the following 6 reference strains. Lanes: M, molecular size marker
(Haelll-digested Phi-X174 DNA); 1, M. tuberculosis H37Rv (ATCC27294); 2, M. avium (ATCC25291); 3,
M. intracellulare (ATCC13950); 4, M. kansasii (ATCC12478); 5, M. fortuitum (ATCC6841); 6, M. szulgai

(ATCC35799).
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