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Comparative genome analysis of M. leprae

KAI, MASANORI

4,100,000

@

@) SNPs
SNPs (€))

Leprosy is caused by Mycobacterium leprae and classified into multi-bacillary
(MB) and pauci-bacillary (PB). Objectives and results of this study were as follows. (1) The genome
sequence of M. leprae isolated from MB patient in Honshu islands of Japan was determined and compared
with two genome sequences (isolated from India and Brazil) registered in database. Some characteristic
features were found in the genome of Japanese isolate. (2) The SNPs pattern on the regions in M. leprae
strains isolated in East Asia or Southeast Asia was investigated. And we found that many of Korean
isolates and Honshu isolates showed identical characteristic SNPs pattern. (3) The number of M. leprae
bacilli in PB patient was extremely small. We acquired some information of genome sequence in M. leprae
derived from PB patient but not finished completely.

SNPs genotyping



150

Kai et al. FEMS Microbiol Lett
1999 Kai
et al. Clin Infect Dis 2011

Kai et al. Clin Vaccine
Immunol 2008

Coleetal. Nature

2001
Monot et al. Nat Genet 2009

SNPs variable
numbers of tandem repeats(VNTR)

Matsuoka,
Lepr Rev 2010

DNA

DNA

Shepard J Exp Med,
1960 ,

DNA

GA-11 DNA

Coleet
al. Nature 2001, Monot et al. Nat
Genet 2009

SNPs variable numbers of
tandem repeats(VNTR)

ORFs (Open Reading Flames)

DNA
DNA

DNA

DNA

DNA



DNA
3.
Mapview

Artemis Genetyx
4.

DNA
5.

DNA
Kyoto-2
TN Br4923
Kyoto-2
1
ORF
SNPs
SNPs ORF
SNPs
Kyoto-2
6 SNPs t
ORF
Kyoto-2
Hoshizuka-4
SNPs

Kyoto-2

Northeast Asian NA strain

(L

WO

TRkl

K(S)

Kyoto-2
Thai-53
TN Br4923 Thai-53
Kyoto-2 SNPs
rplS
Mycobacterium smegmatis
Kyoto-2  rplS
Mycobacterium smegmatis  rplS
K(S)
Thai-53  rplS T(S)
oD
3
2.5
2
"T[5}
15
s
1
0.5
o " T
CHESSEE5IRERES
DNA
DNA
NextSeg500
0.008% 0.012%

86



SNPs
Kyoto-2 3K

SNPs

Kyoto-2

NA strain

Kai M, et al. Diaminodiphenylsulfone
resistance of Mycobacterium leprae
due to mutations in the
dihydropteroate synthase gene. FEMS
Microbiol Lett 177:231-235,1999.
Kai M, et al.Analysis of
drug-resistant strains of
Mycobacterium Ieprae in an endemic
area of Vietnam. Clin Infect Dis 52:
el27-e132, 2011.

Kai M, et al.Serological diagnosis of
leprosy in patients in Vietnam by
enzyme-linked immunosorbent assay
with Mycobacterium leprae-derived
major membrane protein Il Clin
Vaccine Immunol 15:1755-1759,2008.
Cole ST, et al. Massive gene decay in the
leprosy bacillus. Nature 409: 1007-1011,
2001.

Monot M, et al. Comparative genomic and
phylogeographic analysis of
Mycobacterium leprae. Nat Genet 41:
1282-1289, 2009.

Matsuoka M.The history and
characteristics of isolates
maintained at the Leprosy Research
Center. Jpn J Lepr 79:247-256, 2010.
Shepard CC. The experimental disease
that follows the injection of human
leprosy bacilli into foot-pads of mice.
J Exp Med 112:445-454,1960.

Sekizuka T, Kai M, Nakanaga K, Nakata
N, Kazumi Y, Maeda S, Makino M,
Hoshino Y, Kuroda M. Comparative

genome analysis of Mycobacterium
massiliense JCM 15300 among
Mycobacterium abscessus group
reveals the potential pathogenicity
related in subcutaneous tissue
infection. PLoS one 2014; doi:
10.1371/journal .pone.0114848.

Singh P, Benjak A, Carat S, Kai M,
Busso P, Avanzi C, Paniz-Mondolfi A,
Peter C, Harshman K, Rougemont J,
Matsuoka M, Cole ST. Genome-wide
re-sequencing of multi-drug
resistant Mycobacterium leprae
Airaku-3. Clinical Microbiology and
Infection. 2014, doi: 10.1111/1469-
0691. 12609.

Kai M, Nakata N, Matsuoka M, Sekizuka
T, Kuroda M, Makino M. Characteristic
mutations found in the MLO411 gene of
Mycobacterium leprae isolated in
Northeast Asian countries. Infect
Genet Evol 2013; 19: 200-4.

. Hp-rPCR
2014 . 83 1 p.6-13.
9
Kyoto-2 88
2015 3
Mycobacterium massiliense
88
2015 3
M. smegmatis rrl
88
2015 3
gyrBA
87 2014 3
SNPs 87
2014 3
Kyoto-2
87
2014 9

Kai M, Sekizuka T, Maghanoy AA,
Balagon MF, Saunderson P, Makino M,
Kuroda M. Comparison of genome
sequences between Mycobacterium leprae
prepared before and after passaging in




nude mice footpad. XVIII International
Simposium on Gnotobiology, 2014, 21-24
Sep. Saint-Petersburg.

Kai M, Nakata N, Chae GT, Saunderson
P, Maghanoy AA, Balagon MF, Matsuoka
M, Sekizuka T, Kuroda M, Makino M.
Characteristic SNPs in Mycobacterium
Ieprae isolated in Japan. 18%
International Leprosy Congress, 2013,
16"-19*" Sep. Brussels.

SNPs

86 2013 5

@
KAI, Masanori
10291147

@

A

KURODA, Makoto

80317411
SEKIZUKA, Takeshi
40462775

)

NAKATA Noboru



