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Study on the identification and rapid test method for Legionella species in an environmental water
Hisako HIRAYAMA and Tokunin FUKUSHIMA

Summary

At present, the detection and identification of Legionella species which is cause bacterium of Legionellosis is enforce to the culture
method and Latex agglutination test. The culture method requires 7-9 days from the culture beginning to the final identification, and on
the identification of Latex agglutination test have occur sometimes in the case of Legionella serogroup unknown ( agglutination test: =
and — ) in the isolates from an environmental water (bathtub water and cooling tower water etc.). Therefore,we studied the single
PCR assay for secure an accuracy in the final identification by the Latex agglutination test of Legionella species. Furthermore,we studied
the seminested PCR assay for rapid detection and identification from a concentrated sample of an environmental water. The time from
the preparation of concentrated sample to recognization of Legionella species specific 430bp DNA fragment was 48 hours. And the result

of seminested PCR assay was corresponding to the result of culture method well.
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Environmental water

l =
Filtration (0.2 umﬁ
l

Acid treatment

(MiliQ + 2M HCI+*KClI Solution pH 2.2)
Culture method g
GVPCa plate media

|l (37°C, 7days)

BCYEa plate media —_—
(37 °C, 2 days)

Serogrouping 1
(Oxoid Legionella Latex Test)

Agarose Gel Electrophoresis :AGE

1 inoculating loop / 500 pl
99 °C+10 min
DNA extraction (4 °C stock )
Smgle PCR assay

2.0 % AG E, stam

Band (430bp)

> 1ml X8 tubes,
—30 °C stock
1ml/ tube l

15,000 rpm*10 min]
Pellet &

DNA extraction (4 °C stock
(QIAamp DNA Mini Kit )
¥ 48 hours

Semmested PCR assay

2.0 % AG E, stain
-~ Band (430bp) |

Fig. 1. Detection and identification process of Legionella species.
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409 A 7 VAT 9 45T, TaKaRa PCR Thermal Cycler
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TYta L, BMKTARELZZ%, T AA NI 3—F—
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Leglonella Latex Test Klt
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QL. p 2-14 () @L. p 2-14 (%)
QL. p 2-14 (&) @L. p 2-14 (+) (+)
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®L. p2-14 @L. p 214 (%)
®L. p1 ® L. other

a:L.p 1antibody, b : L.p 2-14 antibody
¢ : L. other antibody

Lp 1

MO®O®®®®®®DW 4 M

430bp

2.0% agarose gel electrophoresis .
positive control ; L.p 1: Legionella pneumophila 1
negative control ; dw: distilled water

Fig. 2. Results of serogrouping (A) and single PCR products (B) from Legionella species.
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A Legionella Latex Test Kit

c
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a:L.p 1 antibody, b : L.p 2-14 antibody, c : L. other antibody

B

L. sg. un

L. sg.un

M

2.0% agarose gel electrophoresis .
( The isolates from cooling tower water )

Sample

1, 2, 4, 5 : Legionella serogroup unknown (L.sg.un)
3 : Legionella pneumophila serogroup 2-14
6 : Legionella pneumophila serogroup 1

Sample number

3 4 5 6 M

1 2

number ;

430bp

Fig. 3. Result of serogrouping (A) and single PCR products (B) from Legionella species.

1st step PCR

2nd step PCR

M1 23456 7 8910M11121314151617181920M

Fig. 4. PCR products of Legionella species in 2.0%AGE.

M : Marker 100b p rudder
No. 1,2 : 18E-24h-®® (L. serogroup unknown ; 10CFU/100ml)

No.3 : 18E-4 (<5CFU/100ml) ,No. 4 : 18E-5 (Lpl ; 360CFU/100ml)

No.5 : 18E-6 (L.pl ; 9000CFU/100ml) ,No.6 : 18-13 (L.p2-14 ; 80CFU/100ml)
No.7 : 18-14 (L.p2-14 ; 40CFU/100ml) ,No.8 : DW (negative control)

No.9, 10 : Legionella pneumophila (positive control)
step PCR = seminested PCR products from 1st step PCR products)
AGE: Agarose Gel Electrophoresis

No. 11~20 (2nd

Table 1. Comparison of result by culture method and seminested PCR assay

Culture Seminested PCR
Sample CFU/100pm1 Legionella 1st step PCR 2nd step PCR
No. name latex test products products
1 18E-24h-® 10 L. sgun — —
2 18E-24h-(®) 10 L. sgun — —
3 18E-4 <5 NT — _
4 18E-5 360 Lpl — 4
5 18E-6 9,000 Lpl — +
6 18-13 80 L.p2-14 — —
7 18-14 40 L.p2-14 — +
8§ DW Nega.cont NT — —
9 Posi.cont-1 oo Lpl + +
10 Posi.cont-2 oo Lpl + +

L.p 1: Legionella pneumophila serogroup 1, L.p 2-14: Legionella pneumophila serogroup 2-14

Sample No.1-5 : cooling tower water, No.6-7 : bathtub water

L.sgun : Legionella serogroup unknown, Posi.cont : Positive control
DW : Distilled Water, Nega.cont : Negative control, NT : No Test , oo : infinity
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