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Etest 1.1.2 DNA random amplified
AB BIODISK DNeasy®™ Tissue Kit polymorphic DNA RAPD M13°
Fast Cycling PCR Kit QIAGEN 5'-GAGGGTGGCGGTTCT-3’ 3S S15 5'-GGAGG
BioNumerics 4.6 GIGTT-3" S18 5'-CCACAGCAGT-3" S103 5-AGAC
Version Applied Maths GTCCAC-3’
MyCycler™ Thermal Cycler PCR BIO-RAD 7 1 PCR
1 PCR
Table 1 Oligonucleotide primers used for PCR
Target gene Primer Primer sequence 5'—3’ Product length/bp
gltA BhCS.781p 1© GGGGACCAGCTCATGGTGG 379
gltA Bh(CS.1137n 1© AATGCAAAAAGAACAGTAAACA 379
16S rRNA 1" AGAGTTTGATCCTGGCTCAG 1400 ~ 1500
16S rRNA 1! AAGGAGGTGATCCAGCC 1400 ~ 1500
16S ~ 23S rRNA ITS 16SF 12 AGAGGCAGGCAACCACGGTA 900 ~ 2000
16S ~ 23S rRNA ITS 2381 2 GCCAAGGCATCCACC 900 ~ 2000
SfisZ Bfpl 1 ATTAATCTGCAYCGGCCAGA 896
JfisZ Bfp2 1 ACVGADACACGAATAACACC 896
groEL HSPF1d ™ GAACTNGAAGATAAGTTNGAA 1500
groEL BbHS1630.n ' AATCCATTCCGCCCATTC 1500
rpoB 1400F ° CGCATTGGCTTACTTCGTATG 866
poB 2300R 3 GTAGACTGATTAAACGCTG 866
ribC BARTON-1 ¢ TAACCGATATTGGTTGTGTTGAAG 585
ribC BARTON-2 ¢ TAAAGCTAGAAAGTCTGGCAACATAACG 585
The number in the square brackets represents references.
1.1.3 1.2
2 5% VITEK ANI
37°C 5% CO, 6 0.45% NaCl
6~7d 3.0
37°C 5% CO, 4~
2
5h
Table 2 Sources of the Bartonella strains examined in the study
Species Strain Source animals 1.3 whole-cell fatty acid CFA
B . henselae Houston-1 ATCC 49882 human 5 6
B. elizabethae F9251 ATCC 49927 human 60°C 30 min
B . grahamii NCTC 12860 ATCC 700132 Bank vole 1844 x g 5 min ~20°C
B . vinsonii subsp. berkhoffii  NCSU 93-COl  ATCC 51672 dog
B henselae MI3B]J China CDC ICDC cat
B henselae M9BJ China CDC ICDC cat Sherlock
B henselae M22B] China CDC ICDC cat
B henselae M7SHD China CDC ICDC cat 1.4
B henselae M45SHD China CDC ICDC cat )
B. henselae M20SHD China CDC ICDC cat Etest
B. henselae H62SHD China CDC ICDC  human
B. henselae M9HN China CDC ICDC cat B -
B. henselae M207HN China CDC ICDC cat MIC PBS
B. henselae M246HN China CDC ICDC cat
target strain MYHN-SHQ  China CDC ICDC cat 1.0 4 mm
B vinsonii subsp. berkhoffi  (52SHD China CDC ICDC dog 150 mm 3 Etest
B . vinsonii subsp. berkhoffii  Q64SHD China CDC ICDC dog 1~3 37°C 5% CO2
B . vinsonii subsp. berkhoffii  Q132SHD China CDC ICDC dog 74 MIC
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1.5 DNA random amplified
polymorphic DNA RAPD
M13  3S RAPD
Fast Cycling PCR Kit

10 ~ 100 ng 10 pmol/pL.  1pL
94°C 5 min 94°C 40 s 40C 40 s 72°C
1 min 35 72°C 5 min
BioNumerics 4.6 Version Dice
coefficient ~ UPGMA DNA
1.6 pulsed-field gel electro-
phoresis PFGE
17 Sma |
BioNumerics version 4. 6 Dice
coefficient ~ UPGMA PFGE
1.7
600 pL 2 x 10°
DNeasy” Tissue Kit DNA
7 1 PCR

gltA 16S rRNA 16S ~ 23S tRNA ITS fisZ groEL
rpoB  ribC
Banklt
GenBank  GenBank EU770616
gltA  EU571939 16S rRNA  EU589237 16S ~ 23S
rRNA ITS  EU571941 groEL  EUS571942  fisZ
EU571943 ribC  EU836705 rpoB
BLASTN programs

www. ncbi. nlm. nih.

gov DNASTARS
17 M9HN-
SHQ 6
/ MEGA4 Clustal W
gltA

276 bp -16S rRNA 1364 bp -16S ~ 23S rRNA ITS 1182
bp - fisZ 788 bp - groEL 1105 bp -rpoB 792 bp -ribC

550 bp MEGA4
neighbor-joining NJ Kimura 2-
parameter
Brucella abortus
2
2.1

1.0 mm ~ 3.0 mm

Gimenez

1-B

MY9HN-SHQ 5%
4 5 A B
Fig. 1 Morphological features of strain MOHN-SHQ. A Colony of fifth
subculture strain MOHN-SHQ on blood agar for 4 d incubation B

Gimenez-stained smear Magnification x 1000.

2.2
3
3 MY9HN-SHQ
Table 3 Biochemical characteristics of strain MOHN-SHQ

Characteristics Results || Characteristics Results
Oxidase - Lysine +
Catalase - Arginine -
Urease - Acid from carbohydrates
Phosphatase - Mannose -
Galactosidase - Fucose -
7-glutamyl transferase - Galactose -
Triphenyl tetrazolium - Glucose -
Hydrolysis of Trehalose -
Leucine + Arabinose -
Proline - Raffinose -
Alanine + Xylose -
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2.3 whole-cell fatty acid CFA
MOHN-SHQ CFA 18:1 w7c MOHN-SHQ
57.52% 18:0 22.60% 16:0 12.30% 17:0 A
2.62% 18:1 «9¢ 1.44% 3 B
90% 12:0 30H 17:1 wbe 16:0
30H 18:1 wSc 19:0 20:1 w7c  20:0 2.6 PFGE
2.72% 3 MOHN-SHQ 6
2.4
MOHN-SH(Q
7 4
4 1
2.5 16S ~23S rRNA ITS RAPD 2.7
1386 bp groEL 1045 bp ribC 547 bp  fisZ 865
poB 792 bp UB4386 U64691
MOHN H62SHD MOYHN-SHQ EU189217 AB292604 AF141018 AF165990
MOHN  H62SHD 16S ~ 23S rRNA ITS 1515 bp
ATCC 49882 MOHN-SH(Q AF312498 97.4%
4 50%
4 MOHN-SH(Q
4 MY9HN-SHQ 10 Etest
Table 4 MICs of strain MOHN-SHQ determined by Etest 4
strip with Tryptic soy agar containing 5% sheep blood
Antibiotics MIC/ Concentration Interpretive Bootstrap
ntiblotics pg/mL Range/ pg/mL Criteria S< i
Cephalothin 4 0.016-256 8 i ii
Ceftazidime 0.47 0.016-256 2 . B bovi
Cefotaxime 0.006 0.002-32 8 v - oo
Rifampicin 0.003 0.002-32 1 B . schoenbuchensts
Ciprofloxacin 0.047 0.002-32 1
Clindamycin 0.5 0.016-256 0.5 3
Tobramycin 0.16 0.016-256 4
Imipenem 0.047 0.002-32 4 M9HN-SHQ
Polymyxin B 0.38 0.064-1024 2
Trimethoprim
sulfamethoxazole 8 0.002-32 2
2.5.2 RAPD 16S ~ 23S tRNA ITS
MOHN-SHQ 4
2 RAPD
M9HN-SHQ CO,
2 M13  3S MO9HN-SHQ
18
3S MO9HN-SHQ  CFA 19
M13 CFA Kordick *

18:1w7c¢ 18:0 16:0 17:0 97 %
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Fig.2 DNA fingerprint analysis of the international reference strains and human and feline Bartonella isolates from China by Random amplified polymorphic

DNA A using the primer M13 B using the primers 3S and dendogram of fingerprints determined by the Dice coefficient. The isolate names were shown at

right column. B. elizabethae ATCC 49927 B. henselae ATCC 49882 B. grahamii ATCC 700132 B.

21 Etest
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3 Pulsed field gel electrophoresis of Sma | -digested genomic from international reference strains and human and feline Bartonella isolates from China
and dendrogram of fingerprints determined by the Dice coefficient Optimation 0.5%  Position tolerance 1.0% . The isolate names were shown at right
column. B. elizabethae ATCC 49927 B. henselae ATCC 49882 B. grahamii ATCC 700132 B. winsonii berkhoffii ATCC 51672.

Bartonella elizabethae (U28072)

100

7 Bartonella tribocorum (AJ005494)

100 Bartonella grahamii (270016)

Bartonella rattimassiliensis (AYS15125)
Bartonella taylorii (AF191502)
Bartonella alsatica (AF204273)

54
88

Bartonella vinsonii subsp. arupensis (AF214557)
Bartonella vinsonii subsp. berkhoffii (AF143445)

0.01 Bartonella vinsonii subsp. vinsonii (Z70015)

83 Bartonella washoensis (AF470616)

Bartonella quintana (Z70014)
Bartonella henselae (1.38987)
Bartonella koehlerae (AF176091)

Bartonella doshiae (AF207827)
Bartonella clarridgeiae (U84386)

¢ M9HN-SHQ (EU770616)
Bartonella bacilliformis (U28076)
Bartonella birtlesii (AF204272)
Bartonella bovis (AF293394)
Bartonella schoenbuchensis (AJ278183)
Brucella abortus (NC006932)

’ gltA 276 bp -16S rRNA 1364 bp -16S ~ 23S rRNA ITS 1182 bp -ftsZ 788 bp -groEL 1105 bp -rpoB

92bp -ribC 550 bp NJ
Fig.4 Phylogenetic tree showing the positions of strain MOHN-SHQ among members of the genus Bartonella based on comparisons of concatenated sequences
of the following seven genes the citrate synthase gene gltA the 16S rRNA gene the 16S ~ 23S rRNA ITS the cell division gene fisZ the RNA polymerase
beta-subunit gene rpoB the heat shock protein gene groEL and riboflavin synthase alpha chain gene ribC. Using the MEGA4 software Sinauer Associates
Inc. Sunderland Massachusetts USA . The distance matrix was calculated using the Kimura-2 parameter. The tree was obtained using the neighbor-joining
method. The scale bar represents 5% divergence. The support of each branch was determined using 1000 bootstrap samples and is indicated by the value at the
node. The position of new sequences generated in this study is indicated with a black diamond. The scale bar represents 1% sequence divergence.
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Biological and molecular characteristics of a cat-borne Bartonella clarridgeiae

Dongmei Li"™ Qiyong Liu' Xiuping Song' Jianzhong Zhang' Chuanbin Xu®> Xiaoran Yang’

! National Institute for Communicable Disease Control and Prevention Chinese Center for Disease Control and Prevention
Beijing 102206 China

% Disease Control and Prevention Center of Economic and Technological Development District Yantai 264006 China

? Beijing Public Health Information Center Beijingl00050 China

Abstract Objective To characterize a Bartonella strain MOHN-SHQ from a blood culture of cat from Henan Province China.

Methods The organisms were subcultured in 5% CO, at 37°C on trypticase soy agar containing 5% sheep blood for 6 to 7
days. We analyzed the isolate using whole-cell fatty acid analysis Etest for susceptibility testing random amplified polymorphic
DNA RAPD pulsed-field gel electrophoresis PFGE —and sequence analysis of 16S rRNA gltA groEL fisZ moB ribC and
16S ~ 23S rRNA intergenic spacer region. Results Isolate MOHN-SHQ stained faintly as a gram-negative rod but was easier to
visualize when stained by the Gimenez technique. Most of the biochemical and cellular fatty acid properties of strain MOHN-SHQ
were typical for bacteria of the Bartonella genus. The strain was susceptible to Cefotaxime sodium Rifampin Ciprofloxacin and
other four antibiotics. Genotypic characterization of strain MOHN-SHQ including RAPD PFGE was distinguishable from the
reference strains of B. henselae B. elizabethae B. wvinsonii subsp. berkhoffii and B. grahamii. Sequence analysis of the
genes from the seven chromosomal regions identified the strain MOHN-SHQ as B. clarridgeiae. Conclusion To our
knowledge this is the first report that documents Bartonella clarridgeiae infections of domestic cats in China.

Keywords Bartonella biochemical identification molecular identification cat scratch disease
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