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Fig. 1 Various groups with identical IS6//0 banding
patterns by DNA fingerprinting of epidemiologically related
M. tuberculosis from six outbreaks. Groups 1, 4 and 5,
outbreaks in the office; groups 2 and 3, the outbreaks in the
school ; group 6, familial infection; lane 14, M. tuberculosis
H37Rv, respectively. Marker at left indicates sizes of
lambda Hind 111.
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Fig.2 Outbreak of 18 M. tuberculosis isolates from case patients at
a nursing home for the elderly in N prefecture, Japan. Molecular size of
fingerprinting patterns was shown at left site by lambda Hind 111
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Fig. 3  Specific RFLP patterns of M. tuberculosis among various countries
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Patient No.

Fig. 4 Stability of RFLP patterns by M. tuberculosis clinical
isolates from identical patients. Lanes show RFLP patterns
from period isolates separated by 3 days to 90 days taken from
each of 20 patients.

WK% H578% #510% 20034101

Rtk B2 ARMEXAL, LELIIEE &S0t
T 1) 1S6110 % > 72 DNA fingerprinting O # {5 O
PR R T A AN EZ T LD TH %,
LAL, BilL7z& ) KT E—HoNY F2RET 5
Bk 12 hot-spots FHIB AR S NIEH IS E B ED RS 5
ZEDHMSNTHBY, spoligotyping X Bl DIf AHH D L
S R ABEF— A —TOFNPLEL SN,

7. M.bovis BCG & #EE D5

INECTRBET, BERSARERECTHENINS
BCG Y 7 F ¥ @ BCG Tokyo ¥k 1, 1861101 & % RFLP
LMD BCG T 7 F ¥ #£TdH 5 Pasteur, Glaxo, Tice
HDVITETIE M. bovis BROBER) LR, K
DBHDH2ENY FERT ZD7H BCG EMEHED
FMNZIS6110 DA TITbN, MOALWMEIEL D>
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Fig. 5 RFLP analysis of M. bovis BCG-like clinical
isolates. M, Molecular size maker at left side of lambda
Hind TII; Lane 1, isolate from a bladder cancer patients
with BCG Tokyo instillation therapy; Lane 2, isolate
from a abscesses of skin on the chest after BCG Tokyo
vaccination ; Lane 3, isolate from sputum specimen;
Lane 4, M. bovis BCG Tokyo.
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A. Differentiation between M. tuberculosis and M. bovis BCG by Major Polymorphic Tandem Repeat (MPTR)
method (J Clin Microbiol. 1995; 33: 840-844)

Nperculosis 161" GGCACCOGCA ACATCGGCAR] CGGCAACACC GGCAGCGGCA ACCTGGGCCT CGGCAACCTC
(LONG) Thkrkkrikk wikikikkd] | Sk Sbkkkkkiokk kkkkkllkk fkkkkkkkkk

MiEb-c) 181" GGCACCGGCA ACATCGGCAL] CGGCAACACC GGCAGCGGCA ACCTGGGCCT CGGCAACCTC

B. Spoligotyping (J Clin Microbiol. 1997; 35: 907-917)

\. Specimen
BCG Tokyo
. H37Rv

1 5 00 15 20 25 30 35 40

Fig. 6 Evidence of differentiation between M. tuberculosis and M. bovis BCG Tokyo by using MPTR (A) and
spoligotyping methods (B). MPTR was performed with sequencing analysis after Big dye terminator by ABI 377.
Spoligotyping was examined with hybridization by denatured biotinylated PCR products, and detection used
streptoavidin conjugated peroxidase and ECL (substrate of peroxidase, Amasham Pharmacia biotech).
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Memorative Lecture by the Imamura Award Winner

MOLECULAR EPIDEMIOLOGY OF MYCOBACTERIUM TUBERCULOSIS
USING BY RFLP ANALYSIS BETWEEN GENOMIC DNA
— Its Accomplishment and Practice —

Mitsuyoshi TAKAHASHI

Abstract Recently, epidemiology of M. tuberculosis have
been performed by molecular techniques as a probe with
the insertion sequence (IS) 6710. In the traditional study of
tuberculosis epidemiology, information about social contact of
persons and patient’s illness history used to be an only relevant
basis for elucidating transmission of tuberculosis infection.
Therefore, it was very difficult to give a clear conclusion
of whether isolates from different patients derived from a
common source of infection or not. The subspecies typing of
M. tuberculosis strains by IS6110 has become possible, based
on the visualization of multiple loci of an insertion sequence
(IS6110) that is a relatively stable gene fragment existing
in a specific region of the genome. The variability of the
number of copies and locations of this IS6//0 in a genome is
the basis that enables this technique to be used for the above
purpose, which is a unique tool applicable to the analysis
of M. tuberculosis. Generally, this technique, i.e., restriction
fragment length polymorphism (RFLP) analysis, depends on
the diversity of pattern of any polymorphic marker found in a
genome of a strain. Among various markers so far developed
and examined, IS67/0 has been proved most appropriate for
the purpose of typing strains of M. tuberculosis complex,
especially in such circumstances as in Japan where isolated
strains’ RFLP patterns are similar each with others so that finer
subtyping is needed.

In this time, I would like to review the following topics
based on the world literature of molecular epidemiology and
the findings of our own that we have achieved during 1992
through 2001 in our Institute; (1) typing for the tracking of
source of infection, (2) diffuse infection, (3) the presence of
region-specific influential strains, (4) cross-contamination
of strains in the laboratory, (5) the stability of I1S6110, (6)
phylogeny of tuberculosis (genotypes in Okinawa prefecture),
and (7) the distinction between M. tuberculosis and M. bovis
BCG, (8) computer-assisted patients management system. We
also investigated the mode of transmission and risk factors of
tuberculosis, based on the tuberculosis epidemiological data
obtained in many parts of the world as well as the findings we
gathered in our country from 1992 to 2001.
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