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Improved Detection of Mycobacterium leprae by One-tube
Nested Polymerase Chain Reaction

Hye-Young Wangl, Joo-Hwan Whangl, Jong-Pill Kimz, Jang-Eun Chol,
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One-tube nested polymerase chain reaction (PCR) was evaluated for its efficacy in detecting Mycobacterium leprae
in biopsy samples from leprosy patients. Primers were derived from the M. leprae-specific element (RLEP) sequences
which yield a 230 bp fragment. The specificity and the sensitivity of the one-tube nested PCR were compared with
those of single PCR for detecting M. leprae. The results showed that the one-tube nested PCR was about 100 times
more sensitive than that of the single indicating the one-tube nested primer sets developed in this study can be an effective
screening tool for the detection of M. leprae in clinical diagnostic laboratories.
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A g AREY o 9EAEE VxR S &
8kA| HT} (Kampirapap et al, 1998). 12} & B2
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& vehlie ARk wdsmtolsuteEo} (non-

tuberculous mycobacteria, NTM)A 7 &2+
el The Akl 4eE Aol Bnl Al
vt o 2 g9 417] oJ-H T} (Donoghue et al., 2001; Kang
et al., 2003; Kurabachew et al., 1998; Yoon et al., 1994). ~1&]
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N7 el A 1249] primertte AHES-FW 7]E£9] PCR
wkS-R o) Hojurkal g vk Atk (Chae et al, 2002;
Jeon et al., 1997; Kampirapap et al., 1998; Kang et al., 2003;
Lee et al., 1993; Patrocinio et al., 2005; Plikaytis et al., 1990;
Santos et al., 1993; Scollard et al., 1998; Torres et al., 2003;
Yoon et al,, 1994). 221} o]$} 22 nested PCRS- 14} At
& Yo 3= 23 PCR HAANA ool 23 ¢
Fd A g FEo| w9 Fol AP A
Aol whet Hatdate] A A gebd 5 e vt
ol vig- ol A M emME AgehA &
T AUtk

utebA Aol M 2] PCRE MER AMESHE
two-tube nested PCRE W& 3ke] 1] PCRE 33},
27%9] primerE 2 tube <toll HolN £AF oz HF
Al71% %H]I one-tube nested PCRE AHE-SH Ut HE
Hel 1s g Eo]w g 7]&9 PCRHCI single PCR}
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1. Lkt 3 AZZ0|M DNASl F&

BETUTE AHE-E M leprae strain 4264% Colorado
State Universityoll 4 418 100 mg (B 2.9<10° bacilli/
mg E3HE ATl Qlaamp DNA Mini Kit (Tissue pro-
tocol; Qiagen GmbH, Hilden, Germany)E ©]-8-3}] DNAE
wEelal, HEFEEE 50 ngul2 Sto] ARGt 94
AA H7le o]4d DNAE StAHAT A v 3
AEEHH AF JF-AHE4E QlAamp DNA Mini
Kit (Qiagen GmbH, Hilden, Germany)E ©]-8-3}] F&3t
DNAE A|&4to} ARg-3k3ict.

2. ghdol A DNAS| F&

M avium (ATCC 25291), M. kansasii (ATCC 12478), M.
chelonae (ATCC 35749), M. intracellulare (ATCC 13950), M.
terrae (ATCC 15755), M. triviale (ATCC 23292), M. scroful-
aceum (ATCC 19981), M. celatum (ATCC 51130), M. szulgai
(ATCC 35799), M. africanum (ATCC 25420), M. marinum
(ATCC 927), M. mucogenicum (ATCC 49650), M. abscessus
(ATCC 19977), M. tuberculosis H3TRV and M. fortuitum
(ATCC 6841)2 Ak b e]statollA] #|3d
TE o] g3Igion, mekst HAd lysozymeS 5 mg/mlE

1.F (272 bp) R
R s
2™LF (230 bp) 2R

Reference primer {129 bp)

Fig. 1. Relative positions of the nested primer sets for one-tube
nested PCR and for single PCR.

7¥8ked 37Tl A 1A17F, 1 mg/ml2] proteinase K 2 1%
SDSE 7}3to] 55Tl 24413 HH-EAJZTE Cetyl Trime-
thyl Ammonium Bromide (CTAB)E %718t 65CllA| 10
B wbe A7) BlE AE 2 olehE FAste]l DNAS
ol

A
3. PCR

Ut DNAQ| repetitive sequence (GenBank Accession No.
AL583917) Sl 4] National Center for Biotechnology infor-
mation (NCBI)| 4] #l & 5+= Blast searchE &3t A}
A7 LS 53 5 MultAlin programS- ©]-§3l #
Maleity. 1 A, odEls SEAEC] 47 272-bp,
230-bpe} 717} HEE Rl (5-CGGGGTAGGGGCGTT-
TTAGT3)# R2 (5-CTAGAAGGTTGCCGTATGTG-3) L
21l R3 (5'-GCGTTTTAGTGTGCATGTCA-3')9]' R4 (5-
GGATCATCGATGCACTGTTC-3") 2%2] primerE Al 2}Hs}
&t} (Bioneer, Daejeon, Korea) (Fig. 1). Two-tube nested
PCR WkgMo 2= & 20 ul ol Bioneer premix, ZHz;
10 pmol®] primer®} 8 DNA 5 ulE H7FIich PCR &
22 primer (R1, R2, R3, RHE ©]-2-314 pre-denaturation
S 94TColAM sEZF 18] FHI Fo MTAN 30%
denaturation, 65Col|A4 30% annealing, 727ColA 603
extension®. 2 153] A% & ThA] 94T 30%, 52C 30
Z, 2T 60z= 353] WHE3kaL, 72Tl A 1083t post-
extensions AT

A eES 913 o]&¥ Single PCRS Touch-Down
(TD) PCRZ, A== SEZAELS 129-bp 2717} HES
F (5-TGCATGTCATGGCCTTGAGG-3)8+ R (5-CACCG-
ATACCAGCGGCAGAA-3)¢] primerE ©]-8331t} (Kang
et al, 2003). FH-3FA 02 WA pre-denaturationS 94C
oA 557t 18] 483+ Fol, 94 CollA] 45% denaturation,
64°CollA 58°C7HA 1TCH HAAZIHEA 73] Fk whs
A1l Zo] thA] 94°Coll A 45% denaturation, 58C ol A
45% annealing, 72°Col A 90 extension®. % 353] AA|3}
Atk A2 52715 GeneAmp 2700 (Applied Biosystems,
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Fig. 2. Comparison of the sensitivity of (A) one-tube nested PCR and (B) single PCR using reference strain of M. leprae (strain 4264)
DNA. M, 100 bp DNA ladder (Bioneer, Dagjeon, Korea), lane 1, 100 pg, lane 2, 10 pg, lane 3, 1 pg, lane 4, 100 fg, lane 5, 10 fg, lane 6, 1 fg,

lane 7, 100 ag, N, negative control.

USA)E 2183}
gel ol A A7A% zh
bromide (EtBr, Sigma, USA)Z DNA2| GM4&
PCR & -9} 5429 H7]%= Gel Doc EQ (Bio
Rad, USA)= ©]-§3to] #2819]37, DNA size marker &
100 bp DNA ladder (Bioneer, Daejeon, Korea)S AH8-8}53Th.
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1. One—tube nested PCRI} Single PCRE| M. Jeprae

3+ one-tube nested PCR¥ ¥} single PCR
A FASL7] A M leprae strain 4264
= 10814 548k & PCRY template
DNAE 2t} AR83k3ith 71 A3} single PCROIAE 1 pg
ol el FZE o1, one tube nested PCROIAE= 1 fe
ool RLEP A7} T35 AL 8918 4= 92l
U} (Fig. 2). e} one tube nested PCRE ©]-8-3F gy
o] single PCRS o8-8k Aehne} ok 1008 o] w7t

=
ol e g & & gk

2. One—tube nested PCR2| M. /eprae BE&E E0|T

Uts &3] 935ke] AZE RLEP primer o] M
lepraec| Rt 50]2 0 2 MES=XE 2AVSY] Y5 157)
°] Mycobacterium spp.=5-E] 23t 124 DNAZ o
4% one-tube nested PCR-S ZH2} S=3}9ic}, 1 Ax}
Uhtoll MRE Bl 02 RLEP 444 ©hflo] ZZE9lo
o, Q&2 o2 AREE DNAGAE B ZEg#] @qh

Fig. 3. The specificity of primers targeting RLEP sequence of
M. leprae in one tube nested PCR. M, 100 bp DNA ladder (Bio-
neer, Dagjeon, Korea), lane 1, H37RV, lane 2, M. avium, lane 3,
M. chelonae, lane 4, M. intracellulare, lane 5, M. kansasii, lane 6,
M. scrofilaceum, lane 7, M. terrae, lane 8, M. triviale, lane 9, M.
afvicanum, lane 10, M. celatum, lane 11, M. marinum, lane 12, M
szulgai, lane 13, M. mucogenicum, lane 14, M. abscessus, lane 15,
M. fortuitum, lane 16, M. leprae, N, negative control.

v} (Fig. 3).

3. YMAR2HAM Single PCRI One—tube nested PCR

o] o] #44 AEE AAsIth A 22 one-tube
nested PCR¥H 2. ol single PCRYH L.

A& AET ol dr)9Edel A 523 DNARTH
FEH AT g AN (Fig. 4). WA GAR o]-&3h
Z 767 A A single PCROIA = A A7} 25 (32.1%)
o] AAA 142 YA one-tube nested PCROA= 70
92.1%)°] AAIA AR Y& AL AT = )
AT} (Table 1). WA one-tube nested PCR-E- ©]-8-3F 1
°] single PCRS o8¢t AP HT} £& 3848 1
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Fig. 4. Detection of M. leprae using (A) one-tube nested PCR
and (B) single PCR from clinical specimens isolated from leprosy
patients (Lane 1~21). N, negative control; P, positive control; M,
100 bp DNA ladder (Bioneer, Daejeon, Korea).
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4. YEAMBOIM M. lepraec| HES T Mz

At PCREHOI 23 H| W

o

zAME 270 wet MRS 0 A5 19499
1~3%0 75 23019} 4~621 - 3442 Fi-d F 767
A& PCR Z#e} vl Bk 1 A3 single PCROY
A= AlFAF7E 02 A 5 (23.8%)01A, 1~391 7
4 (17.4%), 4~621 7% 16 (47.1%)9014 F4S BSl
W one-tube nested PCRAIA = AwA57F 021 H9 16
(84.2%), 1~3¢1 A% 21 (91%), 4~6%1 73-%- 33 (97.1%)]
oA FQARE vERE E0E ¢ AT (Ta-
ble 1).
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7_é|-
AF7HA WY ek gzt st Gl
T2 ofFEste gon, Uits AlEE oA ujdd &
7] Wil A vk H4A Aol o
FAT B4 ANA Rake o] =
2ok o) 9let.

s Zko] glojA] HAEA WY serological test
(Buhrer-Sekula et al.,, 2003)7} 4} AW hybridization
method with DNA probe (Clark-Curtiss and Docherty, 1989)-<
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| ARl Alie] e o] el met AE $A4E
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Table 1. Comparison of PCR methods for detecting M. leprae in
biopsy samples from leprosy patients

PCR Single PCR  One-tube nested

BI (No. of sample) positive PCR positive
0(19) 5(23.8%) 16 (84.2%)
1~3(23) 4 (17.4%) 21 (91%)
4~6(34) 16 (47.1%) 33(97.1%)
Total (76) 25 (32.1%) 70 (92.1%)

kDa &% 734} gene encoding 65 kDa antigen (Plikaytis
et al., 1990), 18 kDa & -4} (Kim et al.,, 1996; Williams
et al, 1990), 36 kDa 3! FH A} (Parkash et al, 2004),
repetitive sequences (Wood and Cole, 1989; Yoon et al., 1993)
T THEL AMEES Bl DNAS S5 W
Hol U] AR5 It} (Jeon etal, 1997).

Ut 53 2}Fe] repetitive sequence (RLEP)E U a4k
ol Aol EAleH ¢k o] @rIAER deiA
2101, repetitive sequence”} Shte] it Al of 28
copy”t =AM} Wiol (Clark-Curtiss and Docherty, 1989;
Wood and Cole, 1989) 3+ 7}2] A|3Ee 1 copy”’} ANt
18 kDa, 65kDa € %12, 168 RNA f3#pie; #4l
o A7 =5 BT} (Donoghue et al, 2001; Kang et al,
2003). 3 PCRE Alse] 7|95 = dot blot
hybridization© 2 17§28 U 7IA = HEste] 12 1%
FARE ol 4T wof HjFte 2 WHAEE FASHE
o2 Bl (Yoon etal, 1994).

Ui Eoldo g Husty] ¢kl A|ZHEl RLEP
primer %< one-tube nested PCR E7oll Al M. lepraecl| Wk
BolH o whg-g SIlaL, T o2 AHESE M wber-
culosisE E8F3F 1552 Mycobacterium™}= WHg-S 314
orgte}. ol¥ % AxpE Hol RLEP primer S ©]&
PCRES uatel tidh ko] Bolyo] wrh= A&
A 5 AATk

T3 M leprae®] Tl 93 DAY BN 24
o)A one-tube nested PCRE ©]&3 HhHo] single PCR

o] &3k ZAekEnr) oF 1000 o) WIAET}F HUE
T Zg1g < Uik

Two-tube nested PCR-E H.E A|5.2] DNA%Y] of-$- A
gslo] glo] 39 PCREE AEY F glv H-Fol F
WA PCRE Rt UZ9] primers ©]-§3to] Al st
o st FiEol & FEHHY]| A= 419
primers7} $-Zafjof 3}31, outer primersE ©]-8-3F 3 WA
THES AMNEEE AASHL AVIA U2 AR

o

o o
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ZFA AL AT} (Plikaytis et al., 1990). 3HA| T tube2 HHEo]
T e %—iﬂrqu AAHA 23] BA7t 22 A
olefgt FAIE NAstarAt shtel wbeol

2% -4 prlmerE o] Yol one-tube nested PCRS A] %3}
o, 249 FAE Fole A UAE HEME 7
&9 PCRET} £& ?4_47} RS #ele 5= 1gich
upeba] w5 § W B dNeg 7S HE
342 Bek A9,
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