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Abstract
VNTR typing studies of Mycobacterium lepare in Korea
Jong-Pill Kim

Institute for Leprosy Research, Korean Hansen Welfare Association

Leprosy is a chronic disease caused by Mycobacterium Ileprae and is
characterized by disfiguring bacterial inclusions in the skin, peripheral
nerves, and respiratory mucosa. Despite the success of multidrug therapy,
leprosy remains prevalent in several developing countries, and in some
regions, the incidence of new cases remains relatively unchanged.

Despite of understanding of the fundamental aspects of leprosy, such as
transmission patterns, infectivity, and incubation time, the fundamental
information about the epidemiology of M. leprae remains unknown. Recently
the availability of complete A/. /eprae genome sequences has permitted the
identification of over 50 potentially useful VNTR loci, from which a panel of
16, the meaningful epidemiological information of was recently characterized
in great detail.

So the author has done the investigation of VNTR typing of Mycobacterium
lepare isolated in Korea.
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Database.html)ol] A7 o] to]EHo]~ Rom Atd A7 IS LS FEI)
el e 7] 75% Ax FF3E o XAl a3k Als e FH] 9

7beetth, M2 w33 duElge] A tEdel 3 (Multiple Displacement
oo} 9()7 oldel ZHst 7Fesitt. 9 Amplification, MDA)Z AA|gt] ZALE
& ATE s A7AE HlolE o] 2 TPt

9| TE]TQ’]' M2 kel 84 whe

w24 &47] ¥slA= NearestNeighbor
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2007dFE 20099 Ale

> ré
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Jel
16719 dEutE4=mH0](Variable Number Ags] A4dS st sy 3?}1}(
Tandem Repeat, VNTR)9] locie oJg] Yat 9 Gz}t 23 oA yYitS Eelsh]
oAl ZA}F Ao AREE T 93, VNTR & 5 FAFAHTHA sl vto]l 545
AR ARE o] Yo wAEdy T 94, AR 184 ol&siiie. Wi
Agte] xBA Apst ZAMEHQAL. old] A TFE 7IZARE #(Table 1, Table 2)
T2 ol B E yate] VNTRe o} 2t}

32

Table 1. Summary of objects(clinical isolated)

ID nationality sex age type etc.

H1 thailand m 28 LL new case
H2 Korea m 70 LL new case
H3 Korea m 70 LL new case
H4 Korea f 64 LL new case
H5 Korea m 58 LL new case
H6 Korea f 56 LL new case
H7 srylanka m 32 TT new case
HS8 Korea m 70 BL relapse case
H9 Korea f 65 LL new case
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Table 2. Summary of objects(nude mouse isolated)

ID Generation
M1 H1 2nd
M2 H2 3rd
M3 H3 3rd
M4 H4 1st
M5 H5 1st
M6 H6 3rd
M7 H7 2nd
M8 H8 4th
M9 H9 6th

2. Li# 2] A Li# DNA &

SAATU
L AR S

‘%N

Nakamura®'?¢] wag whie] gt A
gt ol wel 4L vt
DNA mini-prep kits®2 o] &3}
7h Agg e o

A=, 9dlellA 2
g},

.|_,

Agtgt Alze] SAE FH3] {3l
QIAGEN®AFe] REPLI-g® Mini KitsS A}
B3l AR st Wil wet MDAS
Al3Jgc}. QoA DNA Al&ol| Denaturation
sloutione 412 ¥ 3&3F AJ2A W] gk
% Neutralization buffers Z7}ste] 4
< % REPLI-g master mixE #7}sto
30°CelA] 16A1ZHREPLI-g® Mini Kits)
WAete S5 AR

12

4, SEELAMN LS (PCR)M 7|=5F 5%
HAL T
[ |

MDA 23S glatr] fJsiA vt
RLEPS Wdo® ato FFILdquh-s
(r1-r4/A1EA]; R1: CGGGTAGGGGCGT
TTTAGT, R2: CTAGAAGGTGCCGTAT
GTG, R3: GCGTTTAGTGTGCATGTCA,
R4: GGATCATCGATGCACTGTT)Y¥ &
AAZT 2 Azt wet Gillis 576l <
g Wil el 1652 VNTR locioll gt
THRELAA NS AT 16%2] VNTR
lociell thgt AlZA] o]&sle] 2. 5ul PCR
Mastermix(10X Amplitag GOLD, Applied
Biosystems, USA), 2.5ul MgCl2 (stock
concentration 25mM), A'#A| 742+ 25ul
(stock concentration 25mM), A& 5ul
< A7kt HFHF 25ulz st 95°C 5%
37] WA T 94°C, 60°C(locus 18-8; 65
°C), 20 7y 15%, 15%, 30%4 403
& 2 72°ColA TH 7 AAste A
sto] FEetglon, HFANES AVYE
o) &1 F BIONICS®Al] Al7A
olglste] AZE gRIgitt AAA A
FEe 235 94 13 ASdle 8EER
AR AAF sk, olwle FYet
A& o]8ste] QiagenAle] multiplex-
PCR kitE AF&3l] 10ul PCR Mastermix
(2X Qiagen multiplex-PCR, Qiagen, USA),
2.0ul Q solution, AI¥A ZF}b Tul(stock
concentration 25mM), Al& 2ulS 7}k
HFEF 20ulE ot T3 HF FTHE
2AHERS- slo] HEFES 17195l o
gl & BIONICS®A}°ﬂ AAEE o
ate] Z7E gRlett. 16%9 VNTR loci
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Table 3. Short tandem repeat loci and the primer pairs (forward and reverse) required

for PCR amplification and sequencing®

Locus Forward Primer Reverse Primer Total

No. Sequence Tm No. Sequence Tm length
AC8a F1 GTGTTACGCGGAACCAGGCA 65.5 R1 CCATCTGTTGGTACTACTGA 53.5 124
AC8b F2 GATGCGACTATCACTCGCACGCAGTT 68.0 R3 GCTGGTTTCCTTCTAGTCCC 60.1 140
AC9 F2 GCCTGGTGCCCGGACAATGC 69.2 R2 ACATCACACTGATCTCGCCGGCGCT 71.4 145
TA10 F1 TAGATTCAAACGACCATGCA 57.2 R1 TGATAATCACGTGTTTCCGC 58.4 185
AT15 F1 GATCAATATGCGGGTTGGCG 61.8 R1 AGCAAGCAGGTCCAGCAGTG 65.4 199
AT17 F2 GACACACTCGATCTCAGTAG 56.8 R1 TTAGCAGGACGATTGTACAG 57.0 180
TA18 F2 CCGCTAGCAGTCAGCATCGA 64.5 R2 CCCGACTCGCCGAAGCGAAAC 68.0 142
GTA9 F4 CGCAGATGCAACGATCAC 59.3 R4 AATATGCATGCCGGTGGT 60.0 122
GAA21 F1 CTACAGGGGGCACTTAGCTC 62.1 R2 GGACCTAAACCATCCCGTTTT 60.4 201
GGT5 F2 TCACCATCGACGCTCCGGGT 68.4 R1 TCGGCCTGGTTGTCTGCCTT 66.8 161
6 7 F2 CTACTTGCGCGCCACCGCCA 70.6 R2 GCCGTCGCCAGGTTTTGCAG 67.2 191
12 5 F1 CTGGTCCACTTGCGGTACGAC 65.1 R1 GGAGAAGGAGGCCGAATACA 61.4 289
18 8 F1 GCCCGTCTATCCGCATCAA 62.5 R1 GCAAAGATCAGCACGCCAAT 61.8 348
21 3 F2 TGTTGAAATTTGGCGGCCAT 61.5 R3 TGCAAGGAGTGCTCAGCTAT 61.5 180
23 3 F3 CAGTCGCCCGGATACTGTTA 61.5 R2 TAAATCCGCTCCCAAATCTT 57.1 190
27 5 F2 GTGCTGTGCCTGCAGCCGTT 68.8 R2 TCCCCAAAGCCGCCGAATCC 67.9 270

5. Clo[E{Ho] A3t R A= X2
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3) NearestNeighbor

At AFE el A7 vlolE o]~
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27 47] $J8l4+= NearestNeighbor T2
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Fig 1. Results of Isothermic multiple-displacement amplification of Genomic DNA

VNTR= gRlst7] 918l 1652 ALAE (at15, atl7, tal0O, 18-8, 27-5)<M=
ol &3] FTHEAAMANE P AW & T3 om e AF¥E 9A stk olo di
Hol & 71l =, Appiled Blosystems A= QiagenAte] multiplex-PCR kitE
At Amplitag Gold kitE AHESH 3 5 AM&st] AAAE AAEY. 1 Ade
AFALAHREEOA 115 APEA A= Table 49} 2T},

AAY Y on] e A7t BHoy, 5F

Table 4-1. Results of variable-number tandem repeats(1)

case ID AC8a AC8b AC9 TA10 AT15 AT17 TA18 GTA9
casel M1 10 7 7 10 12 15 fail fail
H1 10 7 7 10 12 15 14 8
case2 M2 7 6 7 10 fail 17 fail fail
H2 7 6 7 10 16 17 14 14
case3 M3 7 8 7 14 fail 13 fail 14
H3 7 8 7 14 fail 13 14 13
cased M4 7 8 7 14 fail 7 13 13
H4 7 8 7 14 fail 7 14 11
caseb M5 not done
H5 not done
caseb M6 8 7 13 fail 14 19 15
H6 8 7 13 13 14 19 15
casel M7 10 7 9 fail fail 7 11 10
H7 10 7 9 14 13f 7 11 10
case8 M8 13 15f 15 fail fail
H8 7 8 7 13 fail 15 15 12
case9 M9 fail fail fail 11 15 14 fail fail
H9 6 8 7 11 15 14 16 11

15
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Table 4-2. Results of variable-number tandem repeats(2)

case ID GAA21 GGT5 67 12-5 18-8 21-3 23-3 275
casel M1 fail fail fail fail 8 3 2 5
H1 11 fail fail fail 8 3 2 5
case2 M2 fail fail fail fail 7 fail 2 5
H2 12 fail fail 3 7 2 2 5
case3 M3 fail fail fail fail 7 2 2 5
H3 11 fail fail fail 7 2 2 5
cased M4 12 4 7 3 7 2 2 5
H4 12 4 7 3 7 2 2 5
cased M not done
H5 not done
case6 M6 11 4 6 3 7 2 2 5
H6 11 4 6 3 7 2 2 5
case' M7 fail fail fail fail 8 fail 2 5
H7 16 5 6 4 8 3 2 5
case§ M8 fail fail fail fail 7 fail fail 5
H8 11 4 6 3 7 2 2 5
case9 M9 fail fail fail fail 7 fail fail 5
H9 12 4 7 3 7 2 2 5
TFz-ol% 77 g1e fd MOSE H9E xFete Aoz Rl eH(Fig 2
structure(Bayesian population structure Fig 3), ¥ o389 F& ¥8< 0.25
inference program) ZEI1#W-S o] &3} 0.7492, o zte] g4 vz &
UNTR 9ol weh g #572 sersigleh. A=e 247}

WA 2kz2] % log-normal probability
(Ln Prob) Z3}(Table 5)°l wet &+ &
H(K=2)o2 Hrlstivt. 1 Adjo] uep
Fryos rdds o #F1ds HI 2
H7¢], &% 24+ H2, H3, H4, H6, HS,

°l| A

0.39700.2 SIEYT. 72t A *

2 7% A3+= Table 63 2t}

Table 5. Results of Estimated Ln Prob of Data

K=1 K=2

K=3

K=4

Ks5 K6 K7 K8

Estimated Ln Prob of Data 103.6 82

83.8

85

85.7 86.7 87.2  87.7
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Fig 2. Figure of Bar plot

All others

L ]
Cluster 7

Cluster 2

Fig 3. Figure triangle plot

Table 6. Results of Inferred ancestry of
individuals
Label  (%Miss)

Inferred clusters

1 2
H1 (20) 0.999 0.001
H2 (13) 0.002 0.998
H3 (13) 0.005 0.995
H4 (0) 0.000 1.000
H6 (0) 0.000 1.000
H7 (0) 1.000 0.000
H8 (0) 0.000 1.000
H9 (0) 0.002 0.998

dolol tigt AT+ 1F

NearestNeighbor 2185 0|83+ H|o|
EHo] 2~ o] Feot 2E Eeoke] #
AE gelsted H1:HI(1.45454545454545)
H1:H8(1.45454545454545), H2:HS8(0.66
6666666666667), H2:H6(0.66666666666
6667), H3:H6(0.333333333333333), H4:

8 (0.5) H4:H3(0.5), H7: H1 (1.90909
090909091), H8:H6(0.357142857142857),
HI:H8(0.5)& &<l=den, @A 7t =<l
H Zo MOS€ GraphViz(version 2.24)
£ o] g3dle =¥x3 A= Fig 49 2}

Fig 6. Figure of nearest neighbors
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