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Molecular Typing of Legionella pneumophila Isolates in Busan

Microbiology Disivion

Eun-Hee Park - Mi-Hee Kim - Joung-A Kim - Nan-Sook Han * Seong-Hyun Jin.

Abstract

In this study, we analyzed the molecular typing L. pneumophila isolates using the
PFGE(pulsedfield gel electrophoresis). PFGE was applied to 39 environmental L.
pneumophila serogroup 1 isolates collected from 2001 to 2003 in Busan.

PFGE of Sfi I fragments were divided into 10 types (A~1J), corresponding to 65%),
similarity and a subtype with each type was characterized by 84%) similarity. The major
cluster was E type(46.2%), which included 18 isolates and was divided into 4 subtypes(E1~
E4). PFGE of Not 1 fragments were divided into 8 types (a~h), corresponding to 60%)
similarity and a subtype with each type was characterized by 100%) similarity. The major
cluster was f type(38.5%), which included 15 isolates. The ATCC type strain L.
pneumophila serogroup 1 was identified as a different molecular type with Busan isolates.

There it is possible that there is L. pneumophila serogroup 1 with specific DNA pattern
in Busan comparable with that of other cities in Korea.
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Table 1. L. pneumophila ATCC 33152 and 39 isolates used in this study

Year Isolates Area of origin Year Isolates Area of origin
BJ 0101 Busanjin-gu BJ 0221 Busanjin-gu
BJ 0102 Busanjin-gu KJ 0223 Kumjung-gu
BJ 0103 Busanjin-gu KJ 0224 Kumjung-gu
JG 0106 Jung-gu SS 0227 Sasang-gu
BJ 0107 Busanjin-gu YJ 0228 Yeonje-gu
KS 0109 Gangseo-gu 2002 SS 0234 Sasang-gu
DL 0118 Dongnae-gu 1G 0237 Jung-gu

2001 | HW 0145 Haeundae-gu YJ 0239 Yeonje-gu
DG 0152 Dong-gu JJ 0240 Jinju
SG 0154 Seo-gu MS 0241 Masan
YD 0156 Yeongdo-gu HW 0260 Haeundae-gu
HW 0157 Haeundae-gu HW 0261 Haeundae-gu
HW 0158 Haeundae-gu DL 0303 Dongnae-gu
HW 0159 Haeundae-gu DL 0304 Dongnae-gu
DG 0160 Dong-gu DL 0306 Dongnae-gu
JG 0203 Jung-gu 2003 DL 0310 Dongnae-gu
JG 0209 Jung-gu JG 0322 Jung-gu

2002 BJ 0210 Busanjin-gu HW 0325 Haeundae-gu
JG 0211 Jung-gu DG 0326 Dong-gu
SH 0214 Saha-gu Reﬁ:;‘n‘:e L. pneumophila ATCC 33152

,41,



A2l HM|132(1)(2003)

bioMerieux Vitek colorimeter 10%2] £
2 4 TEE Y. o g
12,000 rppmoll A} 1087t 23] A Z 3k
X ES TES buffer 300 plZ A

, 12% Seakem gold agarose 300 5 3
718t plugE THEo] 4TAA 58 =3
t}.  Pluge] lysis buffer(50 mM
Tris-HCI(pH 8.0), 50 mM EDTA(pH 8.0),
1% Sarcosyl,
lysozyme, 20 1g RNase A)E 1 ml¥ 7}
alod 50CellA 48A17F A8t aL, =0
A HISHFFE 582 13], TE buffer(10
mM Tris-HCl, 1 mM EDTA, pH 8.0)Z 5
®3t 23] A#3te] TE buffers 3 7}3he]
AR w7k WA R ek

<
T

o = o b

L

lysis+

1 mg proteinase K, 1 mg

3. Restriction enzyme X{2|

AlZ o] £ plugE 1 mm FA=Z A
3t 2 1.5 ml microcentritube®] <7 |3k
A Sfi 1% Not 1 Z242he] wH-&3ti(10
xrestriction enzyme buffer 10 w0, 100x
BSA 1 ul, SﬁI3unit Not 1 3 unit, B
SHFE HF F9E 9 100 (s A
7Veted sfi 12 50 Coﬂﬁ 25A1%F, Not 1
37C 15/\] W2 Al whgo] Eu
W BlE WS ETAS A AStL TE buffer
=2 ﬂﬂl%& U5 PFGEE AHAISIAY, 4T
ol BBkt

© O
S

4. Gel Running

Agta s 27t £ plugE gel comboll
<HFL =718 AAS o Eoll ¥
A3t & 1% Seakem gold agarose(FMC

Rl

Bio Products, USA)E o] =3It} o] uj
agrose solutions =5 HAA A XE=F
HAS} Gelo] 22 combE A Ast
o] w A1 Wl welld] G7 T agarose
solution®. 2 |-t} o]& A THE0F gel>
CHEF / Mapper PFGE(Bio-Rad USA)S A}
3t 0.5 TBE buffer2 Sfi 1Y
sec. 2.2s, second sec. 35.1s, 6 Volt/cm(200V),
14T, 25/%F A8 o™, Nor 19 78-¢
initial sec. 6 Volt/
em(200V), 14C, 25417F AA)&EAcE 77
%g%5o] Bt F ethidium bromide(0.5 yg/me)
A 30&3F FAE L FRFE 308 2
3] ©A3}e] Image VisualizerZ 233
o},

739~ initial

5.0s, second sec. 100s,

5. PFGE Zu} &M
PFGE A= Tenover 579 W0l
2 7 #%° DNA 9147} o2 A9 5
of Wl typed AABIPoH, #F 7t
9] < IA= Molecular Analyst Fin-
gerprinting Software(Bio-Rad, USA)Z den-
drogram A}/ ste] Bl A8 T

=

25 8 02
1. PFGE &z}

8 200371A] FAEA 9o W
Zrekol A 2 HRAdetos F
AE 955 FollX HTHO=E L pneu-
mophila serogroup 12 Q1 3959} T+
T L. pneumophila ATCC 33152¢] tjs}

20013 %

,42,



o] PFGEE AAIsIAth Ada A §fi 1 A
23 ¢ DNAZ} 9~127]¢] HHog A
e SO H(Fig. 1), ATHEA Not 1 A2 gH
735 DNA 7} 3~8709 Ao = ZHTE
°J(Fig. 2), @A 2detS PFGEZ subty-
ping®d 9= Not 1S A-83l= AR

s lo] o] HEHEo] 3l

3'-9 >.\I

2. PFGE m& 24

Fig. 37} Fig. 4& plugE Sfi 13 Nor 1S
= 747 AYd $ AAS PFGE 23E
clustering S+ Zo|th AgtEA Sfi 1 A
of ©]gt PFGE 32 dice coefficient 6
5% o] FAES 712 bandES A~ JE
10709]  typelZ YFAI, THA]  dice
coefficient 84%) ¢ frAHd& 7M1 bandE
7102 A= Al~A3, Ce= C1~C3, E=
E1~E4, F= F1~F39 subtypeloz 7Z}zt
7tk AStas Nor 1 Ao 93t
PFGE /42 dice coefficient 60%) &
A4S 7HF bandE a~hZ 8712 UF3A
a1, THA] dice coefficient 100%2] FAMIS

7} bandE 7|FLE av al~ad, d=
dl~d3, Ex el~e42] subtypeoZ Z}zt
= F3tATh

71 BgE 432 5 102 He
AT E typelZ 39FF 18FE 462%
S AP eH, 1 9 A type 17.9%, C
type 15.4%, F type 7.7% %L B, D, G, H, 1,
J typeo] 27} 2.6% = F17 o]l Tk
St Not 12 A &gk A9 f type©]
385%% 7MY B FES AASAOH,

SMX[N Balst Blx|odalRol s EXMS S ofp

1 9] d type 20.5%, e type 17.9%, a type
10.3%, h type 7.7% %L b, ¢, g typeo] 2t
Z} 2.6% = x}A| 55 tHTable 2).

o] 5] FujellA EF A
o 997} el gk PFGE ™
A AgAGe afe peREe

E_

o 67, AEAYGL 19 /He &g

) ﬂ_
of

ofs
-_-— =

=
al
S|

S
=
=

oA fo

o M Mo

g
670, F-AEA 92 2071 <]
A8t 971¢] PFGE 3{ElS
FAE FFY S A94
o7} AS HIIYPL

=]

o
T
[e)

= ot
% %
>4

rr

i)

e 12
o
o~}
a3
[esl]

Jo
)
)
02
oz

=

2L i fo
ol

@ 12 18
f L
oo

RS

ACh

fr
£
re
o
%0,
o

_O|L

T

o i

Z

™

£

i)
g

Re)

HE o] 59

2
rie

iih)

_"L_ll
o M R

ne h

g 2
=
N

o
i)
ACH
=t
1o
Ho
2
X

4y o2 o
-~
Y

FRoE o &, ox

A dgto] HeH A¥E=E PFGE
W E type> 127} 74 HAAF
Hlom 1 2] fFxyo] T
Fa AU THTable 3).
¥ PFGE WE1S HW 2001 =9
= A, E, F9 3 type©], 2002 d=0l= A,
C, D, E, H9] 5 type, 20033 B, C, E, I, J
o] 5 type©] ¥E3}THTable 4). E type
md BEEoen, 1 9 AR 743
o] wjd FEE=Hi o] EdFol o
24221 PFGE &l #24o] gHr}
2 AFE Tl FAA A EEH

2 g
o

- o

SRS

o'
Ha
ol

bl

¢

o of

,43,



AFZIA| BB RIE H133(1)(2003)

291 p
2425 P
194 p

1455 p
97 p

485 p

M2 3 4 5 9596 27 28 20 M 30 3132 33 34 35,36 M 37 38 39 40
M 1314 15 16 17 M 18

19202122 2324 M

291 p
2425 P
194 p

1455 p
97 p
485 P

Fig. 1. PFGE analysis of Sfi I-digested DNAs for Busan isolates. M, & ladders size markers; lane 1, BJ
0101; lane 2, BJ 0102 lane 3, BJ 0103; lane 4, JG 0106; lane 5, BJ 0107; lane 6, KS 0109 lane
7, DL 0118; lane 8, JG 0203, lane 9, JG 0209; lane 10, BJ 0210; lane 11, SH 0214; lane 12, L.
pneumophila ATCC 33152; lane 13, JJ 0240; lane 14, MS 0241; lane 15, JG 0211; lane 16, BJ 0221;
lane 17, KJ 0223; lane 18, KJ 0224; lane 19, SS 0227; lane 20, YJ 0228; lane 21, SS 0234; lane 22,
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M12 345 M6 7 8 9 101112 M1314151617 M 1819 20 2122 2324 M

M 2526 27 28 29 M 30 31 32 33 34 3536 M 37 38 39 40 ; lane 29, YD
0156; lane 30, HW 0157; lane 31, HW 0158; lane 32, HW 0159; lane 33, DG 0160; lane 34, DL
0303; lane 35, DL 0304; lane 36, DL 0306; lane 37, DL 0310; lane 38, JG 0322; lane 39, HW 0325
lane 40, DG (0326.
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Fig. 2. PFGE ~nalysis of Not |-digested DNAs for Busan isolates. M, & ladders size markers; ; lane
1, Bc C 01; lane 2, BJ 0102; lane 3, BJ 0103; lane 4, JG 0106; lane 5, BJ 0107; lane 6, KS
0109; _'-ne 7, DL 0118; lane 8, JG 0203; lane 9, JG 0209; lane 10, BJ 0210; lane 11, SH
0214, D ¢ 12, L. pneumophila ATCC 33152; lane 13, JJ 0240; lane 14, MS 0241; lane 15, JG
0211; lane 16, BJ 0221; lane 17, KJ 0223; lane 18, KJ 0224; lane 19, SS 0227; lane 20, YJ 0228;
lane 21, SS 0234; lane 22, JG 0237; lane 23, YJ 0239; lane 24, HW 0260; lane 25, HW 0325;
lane 26, HW
0145; lane 27,
DG 0152; lane
28, SG 0154;
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Fig. 3. Analysis of PFGE of 39 L. pneumophila serogroup 1 isolates from cooling towers in
Busan. DNAs were cleaved with Sfi |. Dendrograms were constructed with Bio—Rad
software analysis, Molecular Analyst.
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Fig. 4. Analysis of PFGE of 39 L. pneumophila serogroup 1 isolates from cooling towers in
Busan. DNAs were cleaved with Not |. Dendrograms were constructed with Bio—Rad
software analysis, Molecular Analyst.
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Table 2. Distribution of PFGE types of L. pneumophila isolates and reference stain.

Sfi 1 Not 1
Type Subtype No. % Type Subtype No. %

A Al 5 12.8 a al 1 2.6
(17.9%) A2 1 26 (10.3%) a2 1 2.6
A3 1 2.6 a3 1 2.6
B 1 2.6 a4 1 2.6
C Cl 4 10.3 b 1 26

(15.4%) C2 1 2.6
c 1 2.6

C3 1 2.6
d d1i 6 154

D 1 2.6
(20.5%) d2 1 2.6

E El 8 20.5
d3 1 2.6

(46.2%) E2 1 2.6
e el 4 10.3

E3 1 2.6
(17.9%) ) 1 2.6

E4 8 20.5
e3 1 2.6

F Fl1 1 2.6
e4 1 2.6

(7.7%) 2 1 2.6
F3 1 2.6 f 15 38.5

G 1 2.6
g 1 2.6

H 1 2.6
h hl 2 5.1

I 1 2.6
J 1 2.6 (7.7%) h2 1 2.6
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Table 3. Geographical distribution of molecular type of 39 isolates and reference stain.

Area of origin Isolates and reference strain PRGE
Sfil Notl
Jung-gu JG 0106 F3 a2
JG 0203 A3 e4
JG 0209 Al e3
JG 0211, JG 0237 El f
JG 0322 C2 d2
Seo-gu SG 0154 El f
Dong-gu DG 0152 E4 f
DG 0160 E4 h
DG 0326 B c
Yeongdo-gu YD 0156 El h
Busanjin-gu BJ 0101, BJ 0102, BJ 0103, BJ 0107 Al el
BJ 0210 A2 e2
BJ 0221 D d3
Dongnae-gu DL 0118 F2 a3
DL 0303 I dl
DL 0304 J f
DL 0306 C3 dl
DL 0310 E2
Haeundae-gu  HW 0145, HW 0157 , HW 0158, HW 0159, HW 0260 E4
HW 0261 E4 h
HW 0325 Cl1 dl
Saha-gu SH 0214 H al
Kumjung-gu KJ 0223 E3 f
KJ 0224 Cl1 dl
Gangseo-gu KS 0109 F1 a4
Yeonje-gu YJ 0228, YJ 0239 El f
Sasang-gu SS 0227, SS 0234 Cl1 dl
the others 17 0240, MS™ 0241 El f
Reference strain L. pneumophila ATCC 33152 G b

*, Jinju city; | Masan city
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Table 4. Distribution of PFGE types of L. pneumophila isolates in 2001-2003

FUR|A0lIM EalE 2X|E}

[y

Of| Chgt

SRS 017

PFGE
Year Isolates and reference strain
Sfi 1 Not 1
BJ 0101, BJ 0102, BJ 0103, BJ 0107 Al el
JG 0106 F3 a2
KS 0109 F1 a4
DL 0118 F2 a3
2001
HW 0145, DG 0152, HW 0157, HW 0158, HW 0159 E4 f
SG 0154 El f
YD 0156 El h
DG 0160 E4 h
JG 0203 A3 e4
JG 0209 Al e3
BJ 0210 A2 e2
JG 0211, JG 0237, YJ 0228, YJ 0239, JJ 0240, MS 0241 El f
5000 SH 0214 H al
BJ 0221 d3
KJ 0223 E3 f
KIJ 0224, SS 0227, SS 0234 Cl1 d1
HW 0260 E4 f
HW 0261 E4 h
DL 0303 I d1
DL 0304 J f
DL 0306 C3 d1
2003 DL 0310 E2 g
JG 0322 C2 d2
HW 0325 Cl1 d1
DG 0326 B c
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