J. Exp. Biomed. Sci. 2010, 16(2): 127~131

B Brief Communication @

Detection of Mycobacterium leprae by Real-time PCR Targeting
Mpycobacterium leprae-Specific Repetitive Element Sequence
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Mpycobacterium leprae detection is difficult even with molecular biological techniques due to the low sensitivity of
current methodologies. In this report, real-time PCR targeting the M. leprae-specific repetitive element (RLEP) sequence
was developed as a new diagnostic tool and evaluated using clinical specimens. For this, M. leprac DNAs were
extracted from skin biopsy specimens from 80 patients and analyzed by real-time PCR using TagMan probe. Then, the
detection efficiency of the real-time PCR was compared with that of standard PCR. In brief, the rate of positive
detection by the standard PCR and real-time PCR was 32.50% and 66.25%, respectively. The results seemed to clearly
show that the TagMan real-time PCR developed in this study may be a useful tool for sensitive detection of M. leprae

from clinical specimens.
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UH-S Ut Mycobacterium leprae?} 3 5-9F W
Aol F= Hajste] WA= AdA ThHAAE O
Are] S FolEal AT, oA = AlAA R
A7} E+= A3kelt} (Chae et al., 2002). WHOS] R 1o
oJatH, 20051 & &l HAANA LA Al $af
T 29649901 1 T 68%S] 201,635 FHOMA
ofel| Al A TE (WHO, 2006).

Ut QI Aol 4] wieke] =2 @47] widoel b
S FEiME AR EEs g S she] E9l
shal wRE 9 AREY T AR EE VxR &
Z1%te} (Kampirapap et al., 1998). SFA|9F &g 4 4
= BE Mycobacterium spp.”t Y32 UERGY] wlE
of vatrt 2HEE 5= flar, dF-AelA H57E A
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10071 o]7do] EAsoF Ao eEhr] wize] w1
=9} Bolr) vke AAPHolEt & 4= Qg (Kurabachew
et al., 1998 Donoghue et al., 2001; Kang et al., 2003).

upeba] Holl= EAREEHE] Sl SRkEA A
(polymerase chain reaction; PCR)S ©]-&3}o] Lt9]
g DNA 971X 9S SIAA 4 e vts A
= HhHo] wol ALE-E 3 T} (De wit et al., 1991;
Yoon et al., 1993; Donoghue et al., 2001; Kang et al., 2003;
Patrocinio et al., 2005).

F ol &= real-time PCR 70| @2 HUA| 9] zlto|
] 71Z5=]©] (Rondini et al., 2003; Kesanopoulos et al., 2005)
= XS B8 violadHglobe] el ® &
t} Real-time PCR 7142 PCR WHe| e

AW LA s o = Qdvks A

BHE ARSI Aol 98] 71=¢] PCR
of e} Wzt Solkert b= BrHE v Ao
(Kramme et al., 2004; Martinez et al., 2006; Shamsi et al.,
2007).

A Ao E yst A
time PCRS 7ldsla o]o] o] W
WAL 8l Soleg griste] ol 71%4 PCRol| 9]
3k ZAylo}l v|wgto M real-time PCRE] LH Ftho] A

MN' A =
oZi oo

-127 -



W2 L
Lt? 2 MZTXO0IN DNAS| 55

X dT2 AH8¥El M leprae strain 4264 Colorado
State Universityoll 1 441 100 mg (8 2.910” bacilli/
mg X3S AFTLol QlAamp DNA Mini Kit (Tissue
protocol; Qiagen GmbH, Hilden, Germany)E ©]-&3}
DNAE #2/5la, T FEE 50 ngulE 3435 ARS
ST AGAl kel o] &€ DNAE A AT
N U A2 HE AFH T 9 R 22 02 HE
QIAamp DNA Mini Kit (Qiagen GmbH, Hilden, Germany)S
o]-g-3lo] FE3F DNASO/NE A& ko) A3t

SHIZOIM DNAS| %5

Real-time PCRO|| AFE-F& Xglo|re}l X g H o] Eo]
L5 AR el veFet who]sute glof R
DNAES 2]sto] ARE-&RQith Aol AH& mho]sivt
H2lo} #E-2 M. wberculosis H3TRv, M. abscessus (ATCC
19977), M. africanum (KCTC 9504), M. aichiens (ATCC
27280), M. aurum (ATCC 23366), M. avium (ATCC 25291), M.
avium (ATCC 35719), M. celatum (ATCC 51130), M. celatum
(ATCC 51131), M. celatum sub. chelonae (ATCC 35749), M.
Sortuitum (ATCC 49403), M. fortuitum (ATCC 49404), M.
Sfortuitum sub. fortuitum (KCTC 9510), M. gallinarum (KCTC
9511), M. gastri (ATCC 15754), M. genevence (ATCC 51233),
M. gordonae (ATCC 14470), M. gordonae (KCTC 9513), M.
hassiacum (ATCC 700660), M. intracellulare (ATCC 13950),
M. intracellulare (KCTC 9514), M. kansasii (ATCC 12478),
M. kansasii (KCTC 9515), M. kubicae (ATCC 700732), M.
malmonense (ATCC 29571), M. marinum (ATCC 927), M.
microti (ATCC 19422), M. moriokaense (KCTC 9516), M.
neoaurum (ATCC 25795), M. nonchromogenicum (ATCC
19530), M. peregrinum (ATCC 14467), M. phlei (ATCC 11758),
M. porcinum (KCTC 9517), M. scrofulacium (ATCC 19981), M.
senegalense (ATCC 35796), M. septicum (ATCC 700731), M.
smegmatis (KCTC 9108), M. szulgai (ATCC 35799), M. terrae
(ATCC 15755), M. thermoreisistable (ATCC 19527), M. trivial
(ATCC 23292), M. vaceae (ATCC 15483), M. xenopi (ATCC
19250)°] %It}

DNAE #efstr] ffal vt Aol lysozymes 5

mg/mlZ 7Fste] 37°Col A 1A17E 1 mg/mle] proteinase K
3l 1% SDSE 7kate] 55°Coll 4] 24413t ¥k A1 3ATh. Cetyl
Trimethyl Ammonium Bromide (CTAB)E % 7}slo] 65T
A 1021t HEEAI7)AL Hlis A 2 oleks Hxdske]

DNAES At}
Real-time PCR

National Center for Biotechnology information (NCBI)ol| 4]
A|-831= Blast search (http://www.ncbinlm.nih.gov/BLAST/)
& o]83}e] L} DNAQ| repetitive sequence (GenBank
accession No. AL583917)¢] fAMA7IMES F53 &
MultAlin program< ©]-8-8}o] #4381 3ith

ol5 ol&sto] oiE= FEAHE] 107-bpe] A7
7} E|Z& MLF (5-GTGTCGGCGTGGTCAATGTG-3")%}
MLR (5-CGATACCAGCGGCAGAAATGG-3") 3+ 9
primerE A|&5}al 5 £l 5-carboxyfluoroscein (FAM)}
3" £ N,N,N,N-tetrametyl-6-carboxyrhodamine (TAMRA)
o] PFFARE 23 MLSP (5-FAM-CCGCACCTGAA-
CAGGCACGTCCC-TAMRA-3") TagMan probe= | 2+a+31
t} (Bioneer, N7, ¥F). Real-time PCR WHg-212 & 20
ul el iQ™ Supermix (Bio-Rad, USA) 10 ul, 22} 10 pmol
9] primer 1 1€} probe 0.5 pl, template DNA 5 plE 3713}
o] A}8-3819lt PCR HH8-22712 predenaturation=- 94 °C ol
A 383 18] 47308k $of] 94T A 20% denaturation,
56 CoN A 40% annealing 2! extension 5, 453] 2]}
3 F3E=AS ARESFAT) iCycler iQ™ Multicolor Real-
time PCR Detection System (Bio-Rad, USA)S AF8-3151 1L
iCycler iQ™ Optical System Software Version 3.1 (Bio-Rad,
USA)E AH&ste] ZAats A8kt

HwAeS $s)] ©]&% PCRS touch-down (TD)
PCRZ, ¥+ SFAES 129-bp7l H=E F (5-
TGCATGTCATGGCCTTGAGG-3")9} R (5-CACCGATAC-
CAGCGGCAGAA-3)9] primerS ©]-83}31t} (Kang et al,,
2003). WH§-FZ7 0 2= WA pre-denaturation= 94 C ol A
587F 13] 42383k Fof], 94 Col| 4] 45% denaturation, 64°C
oA 58T7HA 1TH ZHAAZIHA 73] Ft W A8
&k Fof] thA] 94°CollA] 45% denaturation, 58 CollA] 45%
annealing, 72 C ol 4] 90% extension > & 353] A A|3}AT)

Za 2 JpEt
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A @A o] Zeke QA Akt A
F o]&3slo] Yt} (Talhar, 1996). AT GA1e %]
ol A7F 109 o] EAsteoF g o g wof
W7 7F BHal BHE mycobacteria®t 7PHO] E[A] g7
o] Bol=7t Yth= T o] Qlt) (Kurabachew et al.,
1998).

o= FAEEA WS 0] 8% L] DNA
L RNAE A3 SEAA HaEsks el dy AR
=3 Y} (Karamme et al, 2003). DNAS ZFZ3}1= W
of AMg5= 14 FHAE 65 kDa I AL gene
encoding 65 kDa antigen (Plikaytis et al., 1990), 18 kDa &}
42} (Kim et al., 1996; Williams et al., 1990), 36 kDa 3+
- A} (Parkash et al., 2004), repetitive sequences (Wood and

A

Cole, 1989; Yoon et al.,, 1993) G-°] Y& A& AT
RNAES T8 Wl AFS-5]= 342 16S rRNA -
Qloll vatell HolAQl Fi-s HEshs Wl ARSH A
ST} (Kurabachew et al., 1998; Phetsuksiri et al., 2006).

B Aol AFE-F repetitive sequence (RLEP)E= THE Al
ol hd o= EASHA] & thtellwt S8k
FHAZ FelA D08, oF 28 copy?k AT el

& xR A5 U 4 sk el o
t} (Donoghue et al., 2001; Kang et al., 2003).

U HES A% real-time PCRE S A4S 913l
=7 % threshold cycle (Ct) #-S E4]3ke] 36 o|3kE M.
leprae ¥/, 3623}8l= #holl Uiste] 4402 Aol
= cut off values 2433

UatS Z1sl7] $1ske] Al MLF, MLR primer *%
o] M. leprae®|F 5o]A 0% Whgat=AlE dolr 7] ¢

&

450 450 M. leprae 100 pg
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>
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Fig. 1. The sensitivity of the (A) real-time PCR and (B) standard
PCR for detecting M. leprae genomic DNA. Using the diluted
DNA of the M. leprae reference strain 4264, the sensitivity of the
two PCR assays were compared. (A), real-time PCR with 100 pg
(B1), 10 pg (B2), 1 pg (B3), 100 fg (B4), and no DNA (B8). (B)
PCR with from 100 pg to 100 ag DNA. M; 100 bp DNA ladder
(Bioneer, Daejeon, Korea), N; no DNA added negative control.
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Table 1. Comparison of sensitivity between the real-time PCR
and the standard PCR using clinical samples

PCR Real-time PCR
Positive 26 (32.50%) 53 (66.25%)
Negative 43 (52.80%) 27 (33.75%)
Un-ID 11 (13.70%) 0 (0%)
Total (80) 80 (100%) 80 (100%)

S| M. leprae strain 4264%} 3552 Mycobacterium spp.
DNAZE 7}X| 1L real-time PCRS 33l tE =44 Ct
& B8 A3 M leprae strain 42647 F o2 HA

31 35&2] Mycobacterium spp. DNAT EF S4°02
489S Qs o]l A¥E Kol RLEP H91&
HESH= real-time PCRY-2 Utol] tfsk SolAdo] =}
= S Felskqlnk

T3k Uit AES 99 real-time PCRYES YIAEE
Hlnl B2817] 93 M. leprae strain 4264 DNAS 54
o2 109 gA%t £ real-time PCRE] template DNAZ
24z} ARGtk 21 A3t 1 pg ool A SEFH= As
A3 = AT SHE Ctak o=z 1 pgoll A FPo=
SAES A (Fig 1). wEhA, 3% FEodA=
Hl A go) o]&% single PCRY} real-time PCR©] W]k
NFES AR Ao, ez GUsE B4
5220 %% DNAZY-E RLEPS] 5o #4x
AES AAsela 2 A3 F 80719 A& F PCRS
o] &gk WO RE= 2670 (32.5%) ] AAIA ¥ A

7} Y2 ®b3A realtime PCRS o] &-3F W o 2= 537)
(66.25%)] HANA ¥ ZA37t Usith (Table 1). whet
A real-time PCRS ©]-&3F WH o] single PCRS o]&%}
AHET & AREE el & 1d 528
= HeERAAT

Real-time PCR &322 0] 2% probeE A3}
AAZFo 7 ZEALR O SL= Folzls HhHo R z47]

real-time PCRS 57
x}edel 91go] flrke o]

w2}A], RLEPE AE3HE realtime PCRH-2 I A7
Z2oM AH #& AEFL wol PCRE WAt Yot
Ao 88 Aoz A7t
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