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Abstract

Several molecular epidemiological studies reveded that the
predominant strains of Mycobacterium tuberculosisin East Asiabelong to
the Beljing family genotypes. Such strains had been shown to be
associated with antituberculosis drug resistance in some areas. To
investigate the distribution of Beijing family genotypes of M. tuberculosis
in Taiwan, 421 M. tuberculosis isolates were randomly collected from
four geographically regions of Taiwan and were anayzed by
spoligotyping. There were 113 resolved spoligotypes, among which 28
clusters were identified. One hundred eighty seven (44.4%) isolates
were Beijing family genotypes, consisted of 172 (40.9%) Beijing
genotype and 15(3.6%) Beijing-like genotypes.  Sex, region and drug
resistances  Isoniazid, Streptomycin, Rifampicin  were not associated
with Beljing family genotypes. The proportion of Beljing family
genotypes were higher among isolates from young age group (<24 y/o)
and the elderly (>65 y/0). The results implicated that M. tuberculosis
Beijing family genotypes might be the predominant strains causing

tuberculosisin Taiwan.



(tuberculosis)

(1) (Tuberculosis, TB)

(WHO, 1999)
TB

(Mycobacterium tuberculosis, M. tubercuousis)

10-15 2 5-15% (2)
1993 (agloba emergency )(3)
( 20 )
(4) 2000 2020
10 2 7 (5)
9
0.143%



WHO
WHO

1995  Soolingen,

1956
(7)

1990

2001 Kruuner

iIsoniazid  rifampin
ethambutol  rifampin
katG315  rpoB531
rpoB531

(10)

Canarialsland 1993

1995 16.4% 1996

(12)

70%(13)
1997  Judith Kamerbeek
repeat, DR)

spoligotyping(14)

(Beijing Strain)(6)

25

92%
(8
87.5%
67.2% streptomycin isoniazid
12% 9
iIsoniazid  rifampin
96.8% katG315 77.3%
85.7% 28%
Gran
55% 1994 8.1%
27.1%(11)
58.9%(12)
(direct
43
35 43 9



spoligotyping

spoligotyping
1.
( ) ( ) ( ) (
)

421 L owenstein-Jensen
37 M. Tuberculosis H37Rv M. Bovis
spoligotyping

Access
2.
2.1
spoligotyping Miniblottor MN45 PCR machine

Hybrization Oven Water Bath X-ray

puReTag Ready-To-Go PCR Beads
streptavdin-HRP ECL 2xSSPE/0.1% SDS 2xSSPE/0.5% SDS 2xSSPE
2.2
17y | 2.5y IDRa DRb

3u | 25u | PCR
7



95 5 95 5, 1 72 05 30cycles 72 5
4
2.3
150 12xSSPE/0.1
SDS 200 | PCR PCR machine denatnre
250 ml 60 2xSSPE/0.1 SDS Miniblotter PCR
60 60 250ml 2x
SSPE/0.5 SDS 2
2.4
10p | Streptavdin-HRP 10 ml 2x
SSPE/0.5 SDS
42 45 42 250 ml 2xSSPE/0.5
SDS 250 ml 2xSSPE
ECL 10 ml 5
2.5
80 250mL 1 SDS
250mL 20mM EDTA 15
EDTA 4
3.
Spoligotyping Gel Compar Applied Matts,

Kortrijk, Belgium

marker

DNA size

unweighted pair-group method using

arithmetic averages UPGMA clustering  neighbor-joining



Dice Index 3.0%

dendrogram
421
215 51.5% 38 9.0% 75
17.8% 93 22.1% 332 99
421 113
( ) 113 (cluster) 28 ( )
85 172 40.6%
51.63% (111/215) 31.58% (12/38) 28% (21/75)
46.24% (43/93)
22.7%(17/75)
24
(16/26; 61.5%) (9/10; 90.0%)
25-34 (17/35,48.6%) 65 (102/218;

46.8%)
44.7% 43.4%



isoniazid (33.7%) rifampin

(20.99%) streptomycin(36.63%)
(19.34% vs 15.70%)
Beijing strain 80%
(70%)
(family) W
1990s 16110 PCR
421
113
24 (recent
transmission)
10 24 90%

34 54.1%

10



population

|6110-RFLP
Spoligotyping
Spoligotyping
Spoligotyping
Spoligotyping
2002
age-adjusted

Spoligotyping

1S6110-

1



1.Bloch AB, Murray CJL. Tuberculosis. commentary on a reemergent Killer.
Sciencel992;257:1055-1064.

2.WHO. Tuberculosis. WHO Information Fact Sheets NO.104. April, 2000, WHO,
Geneva. 2000

3.WHO. TB a global emergency-WHO Report on the Tuberculosis Epidemic.
Geneva. 1994.

4. usser JM. Antimicrobial agent resistance in mycobacteria: molecular genetic

insights. Clin Microbiol Rev 1995; 8(4):496-514

5WHO. TB a global emergency-WHO Report on the Tuberculosis Epidemic.
Geneva. 1997.

6.Dick Van Sooligen, Lishi Qian, Petra E. W. Haas, James T. Douglas, Humadou
7.Traore, Francoise Portagls, Huang Zi Qing, D. Enkhsaikan, P. Nymadawa, and Jan
D. A. van Embden. Predominance of a Single Genotype of Mycobacterium
tuberculosis in  Countries of East Asia JOURNAL OF CLINICAL
MICROBIOLOGY, Dec. 1995, p. 3234-3238

8.Lishi Qian, Jan D.A. Van Embden, Adri G M. Van Der Zanden, Evert F
Weltevreden, Hongjin Duanmu, and James T. Douglas. Retrospective Analysis of the
Beljing Family of Mycobacterium tuberculosis in Preserved Lung Tissues . Journal
of Clinical Microbiology, February 1999, Vol. 37, No. 2, p. 471-474.

9.Glynn JR, Whiteley J, Bifani PJ, Kremer K, Van Sooligen D. Worldwide
occurrence of Beijing/W strains of Mycobacterium tuberculosis. a systematic review.
Emerg Infect Dis. 2002 Aug;8(8):843-9

10.Annika Krttner, Sven E. Hoffner, Heinart Sillastu, Manfred Danilovits, Klavdia
12



Levina, Stefan B. Svenson, Solomon Ghebremichael, Tuija Koivula, and Gunilla
Kéallenius. Spread of Drug-Resistant Pulmonary Tuberculosis in Estonia. Journal of
Clinical Microbiology, September 2001, p. 3339-3345, Vol. 39, No. 9, p. 3339-3345.

11.1. Mokrousov, T. Otten, A. Vyazovaya, E. Limeschenko, M. L. Filipenko, C. Sola,
N. Rastogi, L.Steklova, B.Vyshnevskiy and O. Narvskayas PCR-Based
Methodology for Detecting Multidrug-Resistant Strains of Mycobacterium
tuberculosis Beijing Family Circulating in Russia. Eur J. Clin Microbiol Infect Dis
2003, Jun 3.

12.Jose A. Caminero, Maria J. Pena, Maria |. Campos-Herrero, Jose C. Rodriguez,
Isbel Garcia, Pedro,Cabrera, Carmen Lafoz, Sofia Jose Torres, Dick Van Soolingen,
Donald A. Enarson, and Carlos Martin. Epidemiological Evidence of the Spread of a
Mycobacterium tuberculosis Strain of the Beijing Genotype on Gran Canaria Island.
Am. J. Respir. Crit. Care Med., Volume 164, Number 7, October 2001, 1165-1170

13.Vishnevskii Bl, Narvskaia OV, Mokrousov 1V, Istomin EA, Otten TF. Sensitivity
to levofloxacin of Mycobacterium tuberculosis strains with various phenotype
isolated from patients with newly diagnosed and chronic tuberculosis. Antibiot
Khimioter. 2002;47(6):31-3.

14.Chan MY, Borgdorff M, Yip CW, de Haas PE, Wong WS, Kam KM, Van
Soolingen D. Seventy percent of the Mycobacterium tuberculosis isolates in Hong

Kong represent the Beijing genotype. Epidemiol Infect. 2001 Aug;127(1):169-71

15.Judith Kamerbeek, Leo Schouls, Arend Kolk, Miranda Van Agterveld, Dick Van
Soolingen, Sjoukje Kuijper, Annelies Bunschoten, Henri Molhuizen, Rory Shaw,
Madhu Goyal, and Jan Van Embden. Simultaneous Detection and Strain
Differentiation of Mycobacterium tuberculosis for Diagnosis and Epidemiology.
JOURNAL OF CLINICAL MICROBIOLOGY,Apr. 1997, p. 907914

13



421 113

14



421

28



421

<24
25-34
35~44
45~54
55~64
65

421

215
38
75
93

322
99

26
35
43
47
52
218

51.1
9.0

17.8
22.1

76.5
23.5

6.2
8.3
10.2
11.2
12.4
51.8




%

<24
25-34
35-44
45-54
55-64
>65

215
38
75
93

322
99

26
35
43
47
952
218

111
12
21
43

144
43

16
17
18
16
18
102

51.63
31.58
28.00
46.24

44.72
43.43

61.54
48.57
41.86
34.04
34.62
46.79




INH* RMP* EMB* SM* MDR*

33.7% 20.99% 27.07/% 20.99% 19.34%

24.42% 15.70% 27.33% 36.63% 15.70%

*INH, isoniazide; SM, streptomycin; RMP, rifampin;
EMB, ethambutol; MDR, multidrug resistance
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