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M. bovis BCGE ZA¥yATd FEAF
Pasteurd A2 RHE Fofulol gdthetw o1
Wt mAESGwddA Aduigsn Ue
BCGH#F z} 139 M. tuberculosis 353+ %L M.
fortuitum 4F2) EFHFE % AIDS A EHH

AN Eeld 959 M. formitum FTEL

o)

=)

University of Texas Health Center (Tyler, Texas,
USA)ZHE ohdel 3 1878 Yoz A&

e (B 1).

Tabel 1. Mycobacterial strains for PFGE

Species Number Sources Provided by
M. bovis BCG 2 standard KIT/YUMC
M. tuberculosis 3 standard UTHCT
M. fortuitum 4 standard UTHCT
M. fortuitum 9  AIDS patients UTHCT

* Abbreviation ;

KIT: Korean Institute of Tuberculosis
YUMC: Yeungnam University, College of Medicine
UTHCT: University of Texas Health Center at Tyler
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S Hug 27 2F 2L ¥ EYoh S
A aF29 681kboldto Al #FAE DNA9
PFGE %3} vlusted 23 o] 283 A ¥
Bejl A A€ wie} 2o}

4. 22|F M. fortuiem®| PFGE24
A. Asnle 2 23 M. fortuitum®] PFGE
4
Z 959 M. foruimB-A T FES Asnlo 2
X 2l 8ted PFGERA S N33 23 MF5 9 MF

B M BCG! BCG2

Fig. 1. A. PFGE patterns of 2 standard M. bovis BCG strains (lanes 1 and 2). B. Summary of PFGE patterns of 2
standard M. bovis BCG strains. M represents DNA size marker which contains yeast chromosomes. The sizes of
the marker DNA are 238 kb, 263 kb, 335 kb, 427 kb, and 581 kb, form bottom to top.
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6 F #F7t M2 & PFGERE L B33 U
w2 FFELS o] AFELA B 93] PFGES-
For EFHI T (28 4). °lEY
PFGER3 & 47| €A Fe& Ao 185 =
Alg npe} 2t
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E AR B
A 2 Bolth
Asnle] B ®E AL FARRIE
g8Alolm e 74& Jlhe #FFE
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IEED

NG £A8 HelFE Aol 17

0.0001 4 0.
FAF7} 0
FEolm 1 B 7}
ZE MF8 @ MF9ZA A& 0.420)
= MF33 MF724]

A A A B 2
1 2 3 M

Fig. 2A PFGE patterns of 3 standard M. tuberculosis
strains(IA34, 1A25, and LA36). M represents
DNA size marker which contains yeast
chromosomes.

—olel& - Eot - A B—

M |A34 |A25 |A36

Fig. 2B Summary of the PFGE patterns of 3 standard
M. tuberculosis strains(IA34, 1A25, and IA36).
M represents DNA size marker which contains
yeast chromosomes. The sizes of the marker
DNA are 238 kb, 263 kb, 335 kb, 427 kb, 581
kb, 681 kb, 774 kb, 832 kb, 913 kb, 936 kb,
and 1020 kb from bottom to top.
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Asnlo 2= MF5 9 MF6 571 M2 2&
A Ba 27U o] EABHLAG. o
F w#FE ERYE ¢ de AgELE AT _
A3 XbalC 2 9739 M. fortuitumd F5o0) %=
o2 PFGER3 S Ho] M. fortuitum T FEF

M CDC1 CDC2 CDC3 CDC4 IA36

2

Xbalo] Asnlich Agd AGHEAE L 4+ 9 —
At (2" 8). —_—
W Asn [o.® 7] 8 PFGES| DNAW ] 2=
of Hlgte] Xbalo® A 2]3 PFGEZ $-+ HU} ———
FE 9 DNAW & Yol 52U #F 33
o FEEZ EG A & FoleE AdaLYgSe & ——
T AT o] & FE3 Aol 19 99 2o}
Cluster analysisZ ¥ &8 & FAIXE= 0 —

Fig. 3B Summary of the PFGE patterns of 4 standard
M. fortuitum strains(CDC1, CDC2, CDC3, and
CDC4). compared with one standard M.
tuberculosis strain (IA36). M lane is same as
Fig. 2.

26914 0.91xfolG o 714 Ik #HFEE
AFAl 7} 0.2691 MF8 9 MF9 @ FEoli 1 the
o2 77t FFE MF1 @ MR2EA fAX &=
032011tk MF1 ¥ MRFFES F ATEL
A BF e FAXNE Bty 7 At
W TFFE MF6 I MF8E A §AFx| & 0.910]%)
o} (2 10A).
22} dendrogram 127 93 28W {A}
Fig. 3A PFGE patterns of 4 standard M. tuberculosis AE 026012 0.754kelell BRSO AT (2
strains(CDC1, CDC2, CDC3, and CDC4). M & 10B). o] & dendrogram® 2 18 ZHo] 1¥

lane is same as Fig. 2. 116 =AE upsh 2},
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Fig. 4. Asnl-PFGE patterns of M fortuitum isolatestMF1 to MF9). M lane is same as Fig. 2.

M MF1 MF2 MF3 MF4 MF5 MF6 MF7 MF8 MF8

Fig. 5 Summary of the AsnI-PFGE patterns of 9 M. fortuitum isolates(MF1 to MF9). M lane is same as Fig. 2. The 4
uppermost yeast DNA bands on the M lane are not separated as detectable bands.
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Index is Percent Dissimilarity (PD)

SU1) PAIRED DISTANCES with other SUs
2)0.46 3)0.63 4)0.48 5)0.79 6)0.79
7)0.65 8) 0.67 9)0.70

SU2) PAIRED DISTANCES with other SUs
3)0.73 4)0.58 5)0.76 6) 0.76 7)0.67
8) 0.68 9) 0.63

SU3) PAIRED DISTANCES with other SUs
4)0.59 5) 0.71 6) 0.71 7)0.88 8) 0.66
9) 0.70

SU4) PAIRED DISTANCES with other SUs
5)0.77 6)0.77 7)0.72 8) 0.64 9)0.77

SUS) PAIRED DISTANCES with other SUs
6) 0.00 7)0.68 8) 0,65 9) 0.69

SUS6) PAIRED DISTANCES with other SUs
7)0.68 8) 0.65 9) 0.69

SU7) PAIRED DISTANCES with other SUs
8)0.74 9) 0.46

SU8) PAIRED DISTANCES with other SUs
9)0.42

Fig. 6A Pairwise genetic distances between M. Fortuitum isolates analyzed by Asnl-PFGE. The PFGE patterns were
analyzed by Cluster analysis software.

Cluster No. Cluster Ref. SUs

Cycle GRPS LEVEL S.U. inthe Group

1 8 0.00 5 6

2 7 0.42 g 9

3 6 0.46 1 2

4 5 0.53 1 2 4

5 4 0.60 7 8 9

6 3 0.64 1 2 3 4

7 2 0.68 5 6 7 8 9

8 1 0.74 1 2 3 4 5 6 7 8 9
8 1 0.74 1 ALL SU's FORM ONE GROUP

Fig. 6B Cluster analysis output of M. fortuitum isolates analyzed by Asn ] -PFGE. This result was used for drawing
dendrogram.
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Dissimilarity
Fig. 7. Dendrogram of Asnl-PFGE patterns of M. Fig. 8. Xbal-PFGE patterns of 9 M. fortuitum isolates
fortuitum isolates. The dissimilarity value was (MF1 to MF9). M lane is same as Fig. 2.

calculated by Cluster analysis and IBM
compatible 486Dx2 computer.

M1 MF1 MF2 MF3 MF4 MFS5 MF6 MF7 MF8 MF9

Fig. 9 Summary of the Xbal-PFGE patterns of 9 M. fortuitum isolates(MF1 to MF9). M lane is same as Fig. 2. The 7
uppermost yeast DNA bands on the M lane are not separated as detectable bands.
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Index is Percent Dissimilarity (PD)

SU1) PAIRED DISTANCES with other SUs
2)0.32 3)0.42 4)0.47 5)0.40 6) 0.64
7)0.58 8)0.58 9) 0.55

SU2) PAIRED DISTANCES with other SUs
3)0.45 4)0.56 5) 0.49 6) 0.54 7)0.55
8)0.76 9) 0.65

SU3) PAIRED DISTANCES with other SUs
4)0.52 5)0.58 6) 0.61 7) 0.64 8)0.72
9) 0.61

SU4) PAIRED DISTANCES with other SUs
5) 0.49 6)0.58 7)0.55 8) 0.68 9) 0.67

SU5) PAIRED DISTANCES with other SUs
6) 0.57 7)0.47 8)0.72 9) 0.68

SU6) PAIRED DISTANGES with other SUs
7)0.65 8) 0.91 9)0.73

SU7) PAIRED DISTANGES with other SUs
8) 0.72 9) 0.67

SU8) PAIRED DISTANCES with other SUs
9)0.26

Fig. 10A Pairwise genetic distances between M. Fortuitum isolates analyzed by Xbal-PFGE. The PFGE patterns were
analyzed by Cluster analysis software.

------------------- PART Ill. CLUSTER ANALYSIS OUTPUT - cmrcmceeemrer

Cluster No. Cluster Ref. SUs

Cycle GRPS LEVEL S.U. in the Group

1 8 0.26 8 g

2 7 0.32 1 2

3 6 0.44 1 2 3

4 5 0.47 5 7

5 4 0.52 1 2 3 4

6 3 0.54 1 2 3 4 5 7

7 2 0.60 1 2 3 4 5 & 7
8 1 0.75 1 2 3 4 5 6 7 8 9
8 1 0.75 1 ALL SU's FORM ONE GROUP

Fig. 10B Cluster analysis output of M. fortuitum isolates analyzed by Xba [ -PFGE. This data was used for drawing
dendrogram.
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Dissimilarity
Fig. 11. Dendrogram of Xbal-PFGE patterns of M.
fortuitum isolates. The dissimilarity value was
calculated by Cluster analysis and IBM
compatible 486Dx2 computer.
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-Abstract-

Genomic analysis of Mycobacterium fortuiturm by
pulsed-field gel electrophoresis

Tae Yoon Lee, In A Do, Sung Kwang Kim

Department of Microbiology
College of Medicine, Yeungnam University

Taegu, Korea

Epidemiological studies are important in both the prevention and treatment of mycobacterial infections. This
study was initiated to establish the pulsed-field gel electrophoresis (PFGE) method, which are not yet
extensively studied.

The most apprpriate restriction endonucleases included Dral, Asnl, and Xbal. The optimal PFGE condition
was different according to the enzymes used. Two stage PFGE was performed, in case of Dral first stage was
performed with 10 seconds of initial pulse and 15 seconds of final pulse, while the second stage was
performed with 60 seconds of initial pulse and 70 seconds of final pulse. The electrophoresis time for Dral-
PFGE was 14 hours for each stage. Electrophoresis was performed for 22 hours, in case of Xbal, with 3
seconds of initial pulse and 12 seconds of final pulse. Electrophoresis was performed for 22 hours, in case of
Asnl, with 5 seconds of initial pulse and 25 seconds of final pulse. In all cases the voltage of the
electrophoresis was maintained constantly at 200 voltage.

Standard mycobacterial strains, which included Mycobacterium bovis BCG, M. tuberculosis, and M.
fortuitum, could not be differentiated by PFGE analysis.

PFGE analysis was performed to differentiate 9 clinically isolated M. fortuitum strains using Asnl. All M.
fortuitum strains showed different genotypes except 2 strains. Cluster analysis divided M. fortuitum strains into
2 large groups.

PFGE analysis was performed to further differentiate M. fortuitum isolates using Xbal. The undifferentiated
2 M. fortuitum strains showed different PFGE patterns with Xba I. Cluster analysis of the Xbal-PFGE patterns
showed more complex grouping than AsnI-PFGE patterns, which showed that Xbal-PFGE analysis was better
than Asnl-PFGE in M. fortuitum genotyping.

The top dissimilarity values of Asnl-PFGE and Xbal-PFGE were 0.74 and 0.75, respectively. This value
was higher than that of arbitrarily primed polymerase chain reaction (AP-PCR) analysis and lower than that of
restriction fragment length polymorphism (RFLP) analysis. This suggested that PFGE can be used as a

supportive or alternative genotyping method to RFLP analysis.

Key Words: Pulsed-field gel eletrophoresis, Mycobacterium fortaitum, Dissimilarity, Dendlogram



