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Abstract
Purpose

The objective of this study is to facilitate a better understanding of the
molecular genetic basis of Mycobacterium tuberculosis complex strains in
different area of Taiwan. Compilation of data obtained from this study will
facilitate the understanding of molecular epidemiology in Taiwan and would

be essential for efficient treatment and transmission control of the disease.

Material and Methods

M. tuberculosis complex strains isolated from both an aboriginal Shioulin
Township and Tape city were collected from CDC-contract
Mycobacteriology laboratories. Genotyping methods, spacer oligonucleotide
typing (spoligotyping) and standard 1S6110 restriction fragment length
polymorphism (RFLP) were applied in this study. The genotypes were
scanned and analyzed using BioNumerics® software, version 4.601 (Applied
Maths., Kortijk, Belgium). The resulted spoligotypes were compared to that
included in the fourth international spoligotyping database, SpolDB4,
published in 2006. The unclassified spoligotypes were further analyzed using
RFLP data.

Results

A total of 138 strains were analyzed by spoligotyping, and 122 (88.4%,
122/138) had enough amount of DNA for RFLP genotyping. Of 27
spoligotypes identified, 14 (51.9%, 14/27) spoligotype patterns were
identified in SpolDB4 and 13 spoligotype patterns were newly found in
Taiwan. The unclassified spoligotypes were further analyzed using RFLP
data. The most frequently found was the Beijing family (41.8%, 51/122),
followed by Haarlem family (39.3%, 48/122), LAM family (6.6%, 8/122)



and T family (4.1%, 5/122). On the other hand, atotal of 829 strains reported
from Taipei city were analyzed by spoligotyping. The most frequently found
was the Beijing family (51.9%, 430/829), followed by Haarlem family
(11.1%, 92/829), EAI family (5.2%, 43/829), T family (4.1%, 34/829) and
TW7, a newly found family, (2.3%, 19/829) which is one of the 13 newly
found spoligotype patterns in Shioulin Township.

Conclusion and Suggestions

Based on genotyping results of M. tuberculosis complex strains isolated
from the aboriginal Shioulin Township and Taipel City, the mgor spoligotype
is Beijing family. However, the unique one is LAM family and EAI family in
the Shioulin Township and Taipel City, respectively. The active transmission
of M. tuberculosis clones seemed to be different in these two areas in Taiwan.
Combined with results of high discriminative genotyping method, clinical and
epidemiology data, a long-term follow-up study would give more information

for tuberculosis control.

Key Words. genotyping, Mycobacterium tuberculosis, molecular

epidemiology
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SpolDB4 F L 2 ¢ 4 BB 2 & spoligotyping z %3]z lineages:
Beijing ~ Beljing-like ~ Central-Asian (CAS) ~ East-African-Indian (EAI) ~
Haarlem (H), Latin-American-Mediterranean (LAM), Manu ~ X %2 T
types- # ¢ > Beijing family ~ EAl 2 T lineages %.i& & (Far-East Asia) %
F 7 (%%50%-30% 2 10%)c it =t % $£78% o TSP RED
BFEALY - FREPFZ ¥ 2 H(population structure) ~ € & & 7]
clades % Jb 4+ spoligotypes - &% I &7 > F A FI HaiT @ Ak
B3R B R - R A D BRE BT U P AR AR @
Fo B PRSI B OEE RE 2R, FIRERE L
DEFAY o

BRYRAHEL S IR E R 2 B E ST 2 SRR TR I T
FEREF R R RSN RETRE TN RE
B2 BEEY CRBAFTERET 0 SHE R PR 2 FHRA N
g AR RS PR E R T ALE RN TR oo F
AR R 2 BRI AT ATSA S R B ek 2
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# - ~2003-2004 & 7= RR A HRIRS 4 % 7 spoligotype K F13] %
(N=138)

No. ST No. Lineage* Binary spoligotype No. of isolates Frequency (%)
1 53 Tl EEEEEEEEEEEENEEEEEEEEEEEEEEEEEEEJCCNEEENNN 3 217
2 50 H3 EEEEE NN NN NN NN EEEEEEEEEEEE R0 EEEEEEE 5 3.62
3 75 H3 AN NN NN NN NN EEEEEEEEEEEEEEROECOEEEEEEE 1 0.72
4 37 T3 EEEEEEEEEEEE SN EEEEEEEEEEEEEEEEEJCNEEEEEN 1 0.72
5 54 MANUZ suese eSS S S S S S S S S S SE NS EEEEEEN  EEESEEEEEN 1 0.72
6 N1 UnkowWN s eSS S SSSESESESES  ESESESESESNEESEEEEEEEN000EENCEEN 8 5.80
7 51 T1 EEEEE NN NN NN NN NN EEEEEEEEEEOOOOEEEO000 1 0.72
8 N2 UnKOWN eSS SSSSSSSESESESE S ESESSSSESNEEEEEEEEER0000ENEEO000 1 0.72
9 N3 UnkOWN s SsSSSESESESESESEES S SSESESSSESSNSESENESENEEENEENEEEN 1 0.72
10 N4 UnKOWN eSS SSSSSESESE SN ESESSSSSSSSESSSSESNESSNNEENEENEEEN 1 0.72
11 N5 Unkown sesssEsss0 0 ESESSESESSESEEEEEEEEEEEN000 EEEEEEN 1 0.72
12 33 LAM3 ssssssss0 0 sssEsEEEE 0 EESEEEEEEC00 EEEEEEE 8 5.80
13 N6 UnkowN sess0  SSSSSSSESESEESEEEEEEREO000000R0000EEEEEEE 13 9.42
14 N7 UnkOWN sem s SSSSSESESEEEEEEEEEEEERO000000R000  EEEEEEE 12 8.70
15 N8 Unkown sess0  SSSSSSESESESEESEEEEEEEC0000000R0000 EEEEEEE 1 0.72
16 316 H3 EEEEEEEEEEEEEEEEEEEEEEEECOOO0CCOONO0CCEENCNENN 2 1.45
17 742 H3 EEEEEEEEEEEEEEEEEEEEEEEEOOOO000R000EEEEEEE 15 10.87
18 N9 UnkOWN sessSSSSESES SEESEEESEEEEEEERO000000R000C0EEEEEEE 1 0.72
19 NI10 UnkOWN eSS S SESSESSEESEEEEEEEEEERO000000R00  AEEEEEEEEN 1 0.72
20 N1 UnkOWN seS s SSESSSESSESEESESEEEEEEEREO000000E00EEEEEEEENE 1 0.72
21 946 H3 EEEEEEEEEEEEEEEEEEEEENCOO000C0C0ONO0JCCNEEEENEN 2 1.45
22 N12 Unkown sesssssEs EESSESEEEEEEEEORC000000@0000 EEEEEEE 1 0.72
23 N13 UnKOW eSS SSSSSESSSESEEEEEEEEEEEERO000000000000 EEEEEE 2 1.45
24 684 Bovisl mmOmEEOEEOEEEEEEOEEEE EEEEEEEEEEEEEEEEROO000 2 1.45
25 1 Beijing o©oooooooo0000000000000000000000000C A EEEEEEEE 49 35.51
26 260 Beijing o0oooooooo000O00000000000000000000000EE0CEEEEE 1 0.72
27 250 Beéijing-like cooooooooooooooo0ODD00000000000000000 EEEEEN 3 217

* gpoligotype was assigned according the fourth international spoligotyping database.
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Clade 11l (37)

Beijing Clade V (33)



Bl= ~2005-2006 & ;- # ¥ % S +% 2 & «f spoligotype 2 F13] %] (N=829)

Leranga Dinary spoligotype bo, of imoimbes  Pracpaersy (1]
= dRERERERE @z 48 5
oy ngH| b aEEE SEeE z o
g ng:-li o d@daas aad 2 e
Beging ik w8 sssEed 5 uED
Ui e || e [TIIII . 3 [R5
Degirg-hios LEL T LT LT o 1 o

Saging lasdy | Sayinglikea TIIIl 1 e
Dy ngeli o aases a8 1 oz
Sy ng-lilols " EEEEEE i iz
Sl 1l o i 1 [} v
lleging-li ke L L L L = o
Dy gl fom a8 & sed 5 (i
S g 1i o . - 1 = B
By rig-i foa - 1 [

[P FEFRERREER IR R R RN R R AR R @ FREERBEE & e
E&lT B SEEEEEEEESEEEEEE SESEEEE 5 AEAEEEEEE i3 518
T RS R AR RSN AR e 7 A
T: GisEEEEEEEEREERERERRERES & TIIll: ] 27 238
T BEEE FEFEREFRERERERERREREE # FREEEEE i I8
T2 EEEEEEEE SRR RS BEEE B TTTTIT 1 199
Urdafigradi EFEEES SESSSSSESSSEEEEEEREREEEE &  sessd 1 (FL
Lirkmzram R ER SRR R R RS TILE FEEEEEE E 1 68
Lrd L L s ey FEE B 7 Gl

* gpoligotype was assigned according the fourth international spoligotyping database.
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