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LikEH L < IZDNA ¥ — 7 T » ¥ — ABI310 Genetic
Analyzer (Applied Biosystems) THHr L7z F¥ EF Y
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Table 1 Summary of M. tuberculosis isolates collected to three local
public health laboratries in this study during 2007 and 2008
Origin
Total Osaka City Osaka Kobe
Normal Homeless pref. City

No. of isolates 1,778 704 136 595 343
Sex*

Male 1,304 513 136 426 229

Female 474 191 0 169 114
Age

<9 3 0 0 2 1

10—-19 16 8 0 5 3

20-29 93 49 1 29 14

30-39 151 62 2 55 32

40-49 185 77 20 63 25

50-59°7 295 101 60 89 45

60—69* 342 160 36 90 56

7079 347 138 14 117 78

>80* 305 108 3 107 87

Unknown* 41 1 0 38 2

*P<0.01 from the X? tests among three origins.
"P<0.05 from the X? tests among three origins.
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Table 2 Comparison of cluster formation of Mycobacterium tuberculosis isolates

Kansai, Nationwide, Kobe, }?;?llzegty’ Kobe, Osaka City,
2007-2008 2002 2002-2007 2002-2004 2001 2001

No. of isolates 1,778 325 909 274 235 243

Genotyping method JATA (12)- JATA (12)-  Supply (15)°+  Supply (15) +  Supply (15) +  RFLP¢
VNTR* VNTR HV (4)° VNTR HV 4) HV (3)¢

No. of isolates in a cluster (%) 1,086 (61.1) 41 (12.6) 289 (31.8) 114 (41.6) 60 (25.5) 75 (30.9)

No. of clusters 207 18 35 24 27

Reference This study 3)4) 11) 12) 10) 15)

*Japan anti-tuberculosis association (JATA) (12) - variable number of tandem repeats (VNTR)? 4.

Supply’s standard 15 loci VNTR.

“4 hypervariable VNTR loci: QUB-11a, QUB-3232, VNTR3820, and VNTR4120.

93 hypervariable VNTR loci: QUB-3232, VNTR3820, and VNTR4120.

“Restriction fragment length polymorphism.

. 840 595
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D, BEAEDIS6110MH| IREEFE M R% B (Restriction Frag-
ment Length Polymorphism, RFLP) H!Jj 282 % (hyper
variable, HV) FHIg % & A 72 VNTR B B2 25 72 6]
W2 S OHFE 0219 L g LT S A ICE WEE R R
L7z (Table 2)o 72, HAZENLED LN HkE
Fl—DFETHT LGN T A —REWB LT
o 7209, BROGEISE RS A L, 3 kT
THOHHEINRTRICE > TR EINDE 2 5 X7 —H%
38 S N7z (Fig)o
JATA (12)-VNTR BB D 7 T A ¥ — £ 3%

AWFEIZB TR EN 7 5 R 5 =R %24 1 ZNHIZ
W, THRUEDRS %2330 FAF — % HELT
IDF 5 (J12-0001 ~ J12-0033) & f§ Il L 7= (Table 3, &2
I AL —RMERUT LIS TR iE) . o9 B3
W RThLOMESNRKRIZE o T S Cwiz s
5 A% =325 (75.8%) TdH o720 VNTREID 5 D%
e T, FEILRRRAY 3 M (9.1%), HJERALRkEAY 21
H(63.6%), FrEEALERAS oM (27.3%) LD, Ik
RUIE TR DS S b ASE O & 3L Tz,

V. & %
W ORI IR <, &) DI AM OB A4

48 clusters
(177 isolates) 28 clusters
(63 isolates)

38 clusters
(595 isolates)

23 clusters 16 clusters
(77 isolates) (40 isolates)

42 clusters
(107 isolates)

12 clusters
(27 isolates),

343

Fig. Venn diagram of clustered isolates analyzed by JATA
(12)-VNTR in this study. Respective circles represent clus-
tered isolates obtained in each area. Italicized numbers indi-
cate the total number of analyzed isolates originating from
each area in this study.
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Original Article

CLUSTERING ANALYSIS OF MYCOBACTERIUM TUBERCULOSIS BY
USING THE JATA(12)-VNTR SYSTEM FOR MOLECULAR
EPIDEMIOLOGICAL SURVEILLANCE OF BROAD AREAS OF JAPAN

Takayuki WADA, >Aki TAMARU, *Tomotada INAMOTO, 3Kentaro ARIKAWA,
3Noriko NAKANISHI, “Jun KOMUKALI, “Kenji MATSUMOTO, and *Atsushi HASE

Abstract [Objectives] Japan Anti-Tuberculosis Association
(JATA) (12)-variable numbers of tandem repeats (VNTR) is a
standard method for genotyping of clinical isolates of
Mpycobacterium tuberculosis in Japan. As a model study for
nationwide surveillance, this study aimed to describe the
tendency and frequency of genotypes of M.tuberculosis in a
large number of clinical samples.

[Methods] Clinical isolates of M.tuberculosis (n=1,778)
were obtained from patients with tuberculosis in 3 areas, i.e.,
Osaka City, Osaka Prefecture, and Kobe City, during 2007 and
2008. The samples were analyzed using JATA (12)-VNTR. All
genotypes were subjected to clustering analysis.

[Results and Discussion] In total, 1,086 (61.1%) isolates
showed clustering. The most common clusters were composed
of 3 members. Such clusters were considered to reflect either
actual transmission or low discriminatory power of JATA
(12)-VNTR. Several prevalent JATA(12)-VNTR genotypes
formed large clusters and were discussed in relation with
epidemiological findings of other studies. The findings of this
study will aid in the construction of an effective genotyping-

based surveillance system of M.tuberculosis, through improve-
ment of interpretation of VNTR types, observation of certain
particular strains in an area, and efficient detection of uniden-
tified outbreaks.

Key words: Mycobacterium tuberculosis, VNTR, Molecular
epidemiology, Public health, Surveillance, Genotyping, Trace-
ability of transmission

"Department of International Health, Institute of Tropical
Medicine, Nagasaki University, 2Department of Microbiology,
Osaka Prefectural Institute of Public Health, *Department of
Microbiology, Kobe Institute of Health, “Health Center of
Osaka City, *Department of Microbiology, Osaka City Institute

of Public Health and Environmental Sciences

Correspondence to: Takayuki Wada, Department of Inter-
national Health, Institute of Tropical Medicine, Nagasaki Uni-
versity, 1—12—4, Sakamoto, Nagasaki-shi, Nagasaki 852—8523
Japan. (E-mail: twada@nagasaki-u.ac.jp)





