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Fig.1 PCR amplification for 386-bp fragments of 16S rDNA genes from legionella species. Agarose gel electrophoresis of 1.5% . M, 100-bp

DNA ladder; 1,2, 3,4, 5 and 6 indicate km239, km221, km244, km223, km222 and km228 of the environmental isolates, respectively; 7,
Negative control; 8, L. gormanii( ATCC 33342); 9, L. oakridgensis( ATCC 33761) ; 10, L. longbeachae( ATCC 33462) ; 11, L. pneumophila

(ATCC 33152); 12, L. feeleii (ATCC 35072).
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Fig.2 HpyCH41ll enzymatic digestion analysis of the 226-bp fragments from isolates. Agarose gel electrophoresis of 2% . M, 100-bp DNA ladder;
1,2,3,7,8, 10 and 11 indicate km221, km244, km223, km222, km225, km228 and km229 of the environmental isolates, respectively; 4,
L. gormanii( ATCC 33342); 5, L. oakridgensis( ATCC 33761) ; 6, L. longbeachae( ATCC 33462) ; 9, L. pneumophila (ATCC 33152) ; 12, L.
Seeleii (ATCC 35072).
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Table 1 ~ Comparison of identification results of 112 isolated Legionella from environmental water for PCR

with enzymatic digestion and sequencing analysis method

Bacterial strains Enzymatic digestion 16S rDNA gene Mip gene
Samples No. Number results /bp Sequencing Sequencing
L. pneumophila ( ATCC 33152) 1 L. pneumophila(180,46) L. pneumophila L. pneumophila

Km-222,225 226,227,230 ,231 233,235 236,237,238, 240,
241,243 245 246 247 248 251 254,255 256,257 258,260 ,
261,262,263 264 266,267,268 ,270,272 273 274 275,275 ,

280,282 284 285 286,287,294 295299 302 311,312,317, 0 L. pneumophila (180,46) L. pneumophila L. pneumophila

318,320,321,322,325,326,327,328,329,330,331,332,333,

334,335

L. feeleit (ATCC 35072) 1 Non- L. pneumophila(153,73) L. feeleii L. feeleii

Km-228,229, 234,271,279, 283,289,292,293,290, . .. .

297,300,301 ,305 306 .307 308 ,309 310 313 20 Non- L. pneumophila(153,73) L. feeleii L. feeleii

L. gormanii ( ATCC 33342) 1 Non-L. pneumophila(226) L. gormanii L. gormanii

L. oakridgensis ( ATCC 33761) 1 Non-L. pneumophila(226) L. oakridgensis L. oakridgensis

L. longbeachae ( ATCC 33462) 1 Non-L. pneumophila(226) L. longbeachae L. longbeachae

Km-221,232,2 2 2 2 281,2 291,2

29rr81 ’303”3304”351‘91:3162 :3 1797”32:8 , 281,288,291, 296, 17 Non-L. pneumophila(226) L. gormanii L. gormanii

Km-244,249,250,253,269,315,323 7 L. oakridgensis L. oakridgensis

Km-223,224 2 L. longbeachae L. longbeachae
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Table 2 The distribution of Legionella from environmental water system in guangzhou

Sites Number of ~ Number of The type of Legionella (n) Totals
samples n postive n(% ) L. pneumophila L. gormanii L. longbeachae L. feeleii L. oakridgensis n
Mainstream of Zhujiang River 5 5(100) 26 6 2 6 4 44
Tributaries of Zhujiang River 4 3(75.0) 3 3 0 0 0 6
0Old Port of Huangpu 4 4(100) 11 2 0 5 1 19
Reservoir of Huangpu 4 2(50.0) 5 0 0 2 0 7
Park of Tianhe 8 5(62.5) 2 0 0 7 0 9
Water of Baiyun mountain 9 2(22.2) 8 6 0 0 2 16
Botanical garden of south China 10 5(50.0) 11 0 0 0 0 11
Totals n 44 26(59.1) 66 17 2 20 7 112
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Identification of Legionella isolates from environmental
water by using PCR combined with enzymatic digestion
analysis

Liwei Zhao, Chaohui Hu, Ruihong Xuan, Yangmin Liu, Qingyi Zhu" , Juan Wang,

Xiaoyong Zhan
( Guangzhou Kingmed Center for Clinical Laboratory, Guangzhou 510330, China)

Abstract ;[ Objective | To evaluate polymerase chain reaction ( PCR) combined with enzymatic digestion for identification
of Legionella, and investigate status of Legionella in environmental water systems in Guangzhou. [ Methods | Forty-four
water samples collected in Guangzhou were cultivated for Legionella, and Legionella isolates were identified by PCR-
enzymatic digestion, 16S rDNA and mip gene sequencing analysis. [ Results] Sixty-six strains of Legionella pneumophila
and 46 Non-L. pneumophila were identified by PCR-enzymatic digestion and sequencing analysis. Forty-six strains of Non-
L. pneumophila included 20 strains of L. feeilei, 17 L. gormanii, 7 L. oakridgensis and 2 L. longbeachae. [ Conclusion ]
PCR combined with enzymatic digestion is a simple, rapid, and specific method for the identification of Legionella. L.
pneumophila was distributed widely, followed by L. feeilet, L. gormanii, L. oakridgensis and L. longbeachae, in
environmental water in Guangzhou area.

Keywords: Legionella; Environmental water; PCR combined with enzymatic digestion; Gene sequencing
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