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Molecular Epidemiology of Mycobacterium tuberculosis |solated from the
Patients in Hyogo Prefecture Based on IS 6110 RFLP Analysis

Hidetaka TsuJi*, Hiroki NISHIUMI, Tomohiro OSHIBE and Masaoki YAMAOKA

Infectious Disease Research Division, Hyogo Prefectural Institute of

Public Health and Environmental Sciences, 2-1-29, Arata-cho,
Hyogo-ku, Kobe 652-0032, Japan

Genetic relationships among 273 Mycobacterium tuberculosis strains isolated from patients in Hyogo
Prefecture between April 1998 and March 2005 were investigated using restriction fragment length
polymorphism (RFLP) analysis. The RFLP patterns of the isolates were classified into 197, and 27 of these
patterns each contained two or more strains. Clear cases of infection between patients where strains showed

an identical PFGE patterns accounted for 14 cases, which occurred such as in the same workplace, facility and

household. Cluster analysis demonstrated high similarity among the strains in two groups (A and B), and the

frequency of appearance was 32.2% among the strains for which genetic homology was analyzed based on the

criterion of >80% banding pattern similarity. The frequency of resistance to the primary anti-tuberculosis
drugs isoniazid, rifampicin, streptomycin and ethambutol among the 140 investigated strains was 8.6%, 15.0%,
5.7% and 11.4%, respectively. Group A, which contained strains showing a high similarity of the RFLP
pattern, tended to have a high frequency of resistance to the anti-tuberculosis drugs examined.
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Tablel The number of samples by year class from
Awaji district and others used for IS6110
DNA fingerprints (RFLP) analysis between
the 1998 and the 2005 investigation

Region Year class

98 99 '00 '01 02 '03 '04 '05 Total
Awaji district 18 44 23 12 36 27 14 20 194
Other districts 5 11 26 4 17 5 1 10 79
Combined 23 55 49 16 53 32 15 30 273
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Table 2 Comparison of the number of the patients
by the age class between the newly
registered patients in Hyogo prefecture and
the patients who carried out the study for
IS6110 DNA fingerprints (RFLP) analysis

(lassification Age group
(0~1920~29 30~39 40~49 50~59 60~69 70~79 80~89 >00 Total

Hyogo prefecture™in 9 77 83 69 140 147 239 207 381 1002

(%) 09 ) 63 69 (40 14D @9 @00 @1
Samples™; n 2 15 16 17 3247 67 83 9 268
(%) 08 68 62 66 (124 (182 @60 (205 65
RFLP growpA™;n 0 5 7T 3 8 5 13 5 2 48
(%) O (104 (46) 63 (87 (104 @) 104 @2
RFLP growpB%n 0 2 3 5 6 6 8 5 1 3
(%) 0 66 63 (139 (67 (160 (222 (139 (8

*1;Newly registered patients in 2005.

* 2:The patient by whom age was investigated
among 274 patients who carried out RFLP
analysis.

x 3;The patient by whom age was investigated
among the patients belonging to the group
shown in Fig. 3 and Fig. 4.
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Fig. 1 Distribution of the copy numbers of IS6110
among the Mycobacterium tuberculosis
strains tested
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Fig. 2 [S6110-RFLP patterns in which two or more
strains showed the same pattern : RFLP
pattern No. is the same as the number
indicated to Table 3, and the number of
Groups A and B is the same as the number
of RFLP pattern in each group shown in Fig. 4.
M; DNA molecular weight marker VI (Roche

Diagnostics GmbH), St.; Mycobacterium
tuberculosis H37 Rv.
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Table3 186110 DNA fingerprints (RFLP) patterns
with which two or more patients were seen
and the epidemiological relations between

the patients who showed the same pattern

RFLP Number of | Epidemiological RFLP | Number of | Epidemiological
pattern No. | patients | relations pattern | patients | relations
(group)* (Number of patients) | No. (Number of patients)
1 16 Husband and wife@) | 14 3 Unknown
Contact person(2) 15 2 Parent. and child
Unknown(12) 16 4 Unknown
24 6 Unknown 17 2 Unknown
3W 12 Parent.and child) 18 2 Same facility
Unknown(10) 19 2 Unknown
4(B) 3 Unknown 20 2 Contact person
5(B) 2 Unknown 21 2 Parent and child
6(B) 9 Contact person(2) 22 2 Husband and wife
Same place of work(5) | 23 2 Parent and child
Unknown(2) 24 2 Same facility
7(B) 2 Contact, person 25 2 Unknown
8B 4 Unknown 26 3 Unknown
9B 2 Unknown 27 2 Unknown
10 (B) 7 | Unknown Subtotal | 103 | Husband and wife(®)
u@ 2| Unknovn z o e work®
12 4 Husband and wife(2) Same facility(1)
Unknown(2) Contact person(8)
Unknown(72)
Other 170
13 2 Unknown patterns
170
Total 273
197

* The group is the same as show in Fig. 3 and Fig. 4
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Fig. 3 Dendrogram of IS6110-RFLP of 294 isolates of Mycobacterium tuberculosis based on Dice coefficients
and UPGMA clustering : Six kinds of cluster groups defined similarity as 80% similar level were shown
under the figure and the inside of parenthesis showed the composition number of strains(n=4) in the
cluster groups. The alphabetic characters (A and B) indicated two large cluster groups shown in Fig. 4.

— Group A —
MSt12346670 0NN R1BMBET B

1060 —=
";%Muastﬂﬂnn1121111111

— Group B —
St 12346678 10112131415

1272111

“m';f (3129 2124
Fig. 4 Strains of the two cluster groups (A, B) to

which the genetic homology between

strains showed 80% similarity as the result

of cluster analysis.M; DNA molecular weight

marker VI (Roche Diagnostics GmbH), St.;

Mycobacterium tuberculosis H37 Rv.
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Table 4 Proportion of the drug resistant strains
about four primary anti-tuberculosis drugs

RFLP RFLP

Sample*! GroupA*? GroupB*?
(n=140) (n=23) (n=25)
Resistance to n(%) n(%) n(%)
Isoniazid 12(8.6) 417.4) 1(4.0)
Rifampin 21(15.0) 521.7) 1(4.0)
Streptomysin  8(5.7) 2(8.1) 1(4.0)
Ethambutol 16(11.4) 3(13.00 3(12.0)
One Drug 32(22.9) 6(26.1) 3(12.0)
Two or more  8(5.7) 3(13.0) 1(4.0)

*1; The strain by which drug susceptibility was
investigated among 274 strains.

* 2 ; The strain by which drug susceptibility was
investigated between the strains belonging to
the group shown in Fig. 3 and Fig. 4.
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