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Table 1  Strains included in this study
Nucleotide sequence
Laboratory no.*" Species Strains designation Source
accession no."
1 Francisella sp . 08HL01032 Cooling tower Guangzhou China FJ591095 FJ939309 FJ939310
2 L. pneumophila ATCC 33152 Human lung pneumonia Philadelphia Pa. M59157
3 L. micdadei ATCC 33218 Human blood pneumonia Fort Bragg Calif. AF227162 S62141
4 L. erythra ATCC 35303 Water in cooling tower Seattle Wash. 732638 192203
5 L. feeleii ATCC 35849 Human lung tissue Wisconsin = Wis. —
6 L. gormanii Kingmed 186 Cooling tower Xinhui China FJ014925
7 L. gormanii Kingmed 218 Fish pool Xinhui China FJ014926
8 L. jordanis ATCC 33623 Jordan River Bloomington Ind. 732667 192209
9 L. oakridgensis JX 93 Cooling tower Beijing China —
10 L. oakridgensis Kingmed 146 Dongshanhu lake Guangzhou China —
11 L. pneumophila ATCC 33154 Human lung Togus Maine AF022316
12 L. pneumophila GZ _ Leg001 Cooling tower Guangzhou China —
13 L. pneumophila GZ _ Leg002 Cooling tower Guangzhou China —
14 L. pneumophila GZ _ Leg003 Cooling tower Guangzhou China —
15 L. pneumophila GZ _Leg004 Cooling tower Guangzhou China —
16 L. quateirensis GZ _ Leg023 Cooling tower Guangzhou China —
17 F . tularensis 410101 mice tissues Beijing China —
18 F . tularensis 410062 mice tissues Beijing China —
* Numbers used to label lanes in Fig.1. " EMBL database and Genbank accession numbers — no information L. abbreviation of Legionella
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Table 2 Physiological and biochemical characteristics of strain

08HLO1032 L. pneumophila and L. micdadei

strain L. pneumophila L. micdadei

Fest ftems® O0SHLO1032  ATCC 33152 ATCC 33218
Gram stain - - -
L-cycsteine requirement Fp + +
Oxidase - - -
Catalase + + +
Glucose fermentation FN - -
Nitrate reaction - - -
Urea hydrolysis - - -
Gelatine Liquefaction + + -
Hippurate sodium hydrolysis - + -
Mobile - + +
API Campy kits 4001004 4771004 4671004
API NH kits 3120 7132 7032

* Test items of glucose fermentation nitrate reaction urea hydrolysis
gelatine Liquefaction  hippurate sodium hydrolysis were Zhongsheng
Legionella biochemical kits. + positive - negative FP false positive
result for the delayed growth on the media without L-cysteine FN false

negative result for 24 ~ 48 h incubation with 0.5 M cell suspensions.

Mircogen

16S rRNA
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Fig.1 ldentification of PCR amplification by gel electrophoresis. Laboratory no. 1 to 18 represented these strains depicted in table 1 and O is the negative

contrast of distill water. Label A to H represented the photographs using these following primer pairs mip _f-mip _r Al-r1488 FI1-R13 L16S _225f-L16S
_858r L16S _pl.2-L16S _c¢p3.2 F11-F5 FTL8-FTL12 TULA _435-TULA _863.

2.2 08SHL01032 24 h
0.5 mm
08HLO01032
I-
BCYEa 48 h 7d
1 mm~1.5 mm
3
Thayer-Martin 08HLO1032 25C

72h 1.0 mm 37°C 42C 25°C 50°C

BCYE« L- 20 min
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pH 2.2 KCI-HCI 10 min 24 h B-
')I_
3120  API Campy
24 h
3.0M API NH 2 h
4001004
(A) 168 rRNA 59 Francisella tularensis subsp. tularensis (AY968226)

64| Francisella tularensis subsp. holarctica (AY968228)

— Y00 rancisella nularensis subsp. mediasiatica (AY968234)
0.01

Francisella tularensis subsp. novicida (AY968237)

Francisella endosymbiont of Dermacentor variabilis (AY805306)

Francisella philomiragia subsp. philomiragia ATCC 25015 (AJ698862)

Francisella philomiragia subsp. noatunensis (EF490217)

Francisella piscicida (EF685355)

Francisella sp. 08HL01032 (FJ591095)

Legionella pneumophilia Philadephila-1 ATCC 33152 (M59157)

Francisella tularensis subsp. holarctica (CP000803)
(B) ropB

Francisella tularensis subsp. tularensis (CP000608)

0.05 Francisella tularensis subsp. novicida (CP000439)

70| Francisella tularensis subsp. mediasiatica (CP000915)

Francisella philomiragia subsp. philomiragia ATCC 25015 (EU683005)

99 | |Francisella piscicida (EU597831)

4 Francisella philomiragia subsp. noatunensis (EU723255)

Francisella sp. 08HL01032 (FJ939309)

Legionella pneumophila (AF087812)
' 2 08SHL01032
Fig.2 Phylogenetic relationships of strain 08HLO1032 and reference Francisella species. The tree was constructed by the neighbor-joining method rooting with
Legionella pneumophilia. Numbers at branching nodes are percentages of 1000 bootstrap replications only values greater than 50% are indicated. A Tree
constructed on the basis of 16S rRNA sequences of 1377 bp fragment. B Tree constructed on the basis of ropB sequences of 367 bp fragment. Both
Francisella tularensis subsp . novicida and Francisella piscicida are informal bacterial names in this tree and symbols in the brackets are accession numbers in

GenBank. Bars 1 a or5 b percents of sequence divergence.
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3 08HL01032
Table 3 Sizes of isolated colonies at 2 and 7 days and the compassion to Legionella on various media
Name of medium Fransicella sp. 08HLO1032 Legionella .spp. 15 srtians *
2 days 7 days 2 days 7 days
Maconkey agar NG NG NG NG
KIA slant NG NG NG NG
Sheep blood agar <0.1 mm 0.3 mm NG NG
Chocolate agar 0.2 mm 0.8 mm NG NG
Thayer-Martin agar 0.5 mm 2.0 mm NG NG
BCYEa agar without L-cysteine 1.0 mm 3.0 mm NG NG
BCYEa agar 1.5 mm 3.0 mm 0.5~2.0 mm 1.5~3.5 mm
BCYE« agar with GVPC 1.8 mm 3.0 mm 0.4~2.0 mm 1.5~3.5 mm
Anaerobic agar with 5% rabbit blood 1.8 mm 3.0 mm NG NG
HIA with L-cycteine and 5% rabbit blood 2.0 mm 3.5 mm NG NG

* 16 strains of Legionella are listed in table 1. NG no growth.

10° 15d
K-B
4
GVPC
HL01032
Fig.3 Transmission electron micrograph of strain 08 HLO1032
2500 x . 14-16
4 08HL01032 F . tularensis subsp .
Table 4 Zone diameters of strain 08HLO1032 under the tularensis
certain concentration of various antimicrobials
Antimicrobials Abbriviations Levels Zone diameters 17
Cephazolin KZ 30 pg — 18
Ciprofloxacin CIP 5 pg 42 mm
Clindamycin DA 2 pg —
Gentamicin CN 10 pg 32 mm
Norfloxacin NOR 10 pg 41 mm lab red infecti LAI
Ofloxacin OFX 5 g 40 mm aboratory-acquired 1ntections
19
Penicillin G p 10 pg —
Polymyxin B PB 300U — 1994
Tetracycline TE 30 pg 30 mm
Tobramycin TOB 10 pg 31 mm
20
Vancomycin VA 30 pg —
— no zone diameters observed.
L-
24 h BCYEa
21 22

0.4~0.6 pmx1.0 pm
3
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Identification and characterization of the Francisella sp.strain OSHLO01032 isolated
in air condition systems

Pinghua Qu' Xiaoling Deng® Jian Zhang' Jingdiao Chen® Jing Zhang' Quanxin Zhang' Yang Xiao' Shouyi
Chen'
' Guangzhou Center for Diseases Control and Prevention Guangzhou 510880 China

% Deputy Director of Institute of Microbiology Center for Disease Control and Prevention of Guangdong Province Guangzhou

510300 China

Abstract Objective To identify and characterize the strain 08HI01032 was isolated from air condition systems in the routine
investigations of Legionella in Guangzhou China in 2008. Methods We adopted several phenotypic and genotypical
methods such as the growth status on various media morphological physical and biochemical characteristics animal test
antibiotic susceptivities PCR identification sequence analysis of 16S RNA and RNA polymerase 3-subunit ropB gene etc to
determinate the phylogenetic position and outline the basic biological characteristics. Results Strain 08HI01032 was Gram-
negative with polymorphic short rods or coccobacillus  with no flagella devoid of spores well growth on buffered charcoal yeast
extraction BCYE agar and BCYE supplemented with glycine 3 g/ polymyxin B sulfate 80000 iu/L.  vancomycin

1 mg/L and cycloheximide 80 mg/L.  GVPC medium within 2 days but delayed growth on ordinary sheep blood agar untill
5 -7 days catalase positive oxidase negative no reduction of nitrate no hydrolysis of urea delayed fermention of glucose to
produce acid which was primarily considered as Legeionella . Tt was lastly identified to the genus Fransicella characterized by
a variety of biochemical and molecular phylogenetic tests which shared the highest similarities to F'. Philomiragia with 95.3 %
to 16S rRNA gene of 1377 oligo nucleotides and 87.3% to ropB gene of 367 oligo nucleotides GenBank accession number
FJ591095 FJ939309 . Growth were observed after a treatment for 10 minutes with the KCI-HCI buffer of pH 2.2 20°C and at
25°C 37°C optimum 25°C — 28°C  but not at 42°C. The cells had capsule-like construction by transmission electron
microscopy however no virulence found to mice. Conculsions Strain 08HI01032 was a potential new species of the genus
Fransicella with a typical characteristic of L-cysteine growth stimulating activity distinguishingly to Legionella with L-cysteine
growth dependent activity .

Keywords L-cysteine growth stimulating activity Fransicella identification characterization
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