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Cellular fatty acids profiles of Bartonella species

LI Dong-Mei'*" MIAO Zhi-Gang'** SONG Xiu-Ping' WANG Cheng-Gang'*
SANG Shao-Wei' LIU Qi-Yong'"

(1. Department of Vector Biology and Control, State Key Laboratory for Infectious Diseases Prevention and Control, WHO
Collaborating Centre for Vector Surveillance and Management, National Institute for Communicable Disease Control and
Prevention, Chinese Center for Disease Control and Prevention, Beijing 102206, China)

(2. Institute of Neuroscience, Soochow University, Suzhou, Jiangsu 215123, China)

(3. College of Basic Medical Sciences, Shandong University of Traditional Chinese Medicine, Jinan, Shandong 250355,
China)

Abstract: [Objective] For establishing taxonomic relationships among Bartonella species, gas
chromatography (GC) was utilized to investigate their cellular fatty acids (CFAs) compositions with
particular attention on the different growth conditions in the qualitative and quantitative changes of
CFAs. [Methods] The whole cellular fatty acid methyl esters (FAMEs), from the different base me-
dia and the media at different percent of sheep blood, subculture and temperature of incubation, were
obtained by saponification, methylation or extraction and then analyzed using the Sherlock Microbial
Identification System. The dendrograms of ten strains of Bartonella species, isolated from different
hosts (cats, dogs, rats, voles and human), and nine Bartonella strains of cats from different areas,
were generated based on the CFAs data matrix using SPSS 16.0 software package. [Results] There
were 20 CFAs in Bartonella strains tested. Among them, seven CFAs were common components and
detected in all tested type strains of Bartonella species, which include Cig.147., Cis0 and Cys and
account for more than 80% of the total CFAs. The rest were minor with their presence and relative
contents of being affected significantly by differences of culture media and conditions. The dendro-
gram of the isolates from cats with different type strains was approximately consistent with the hier-
archical structure of molecular phylogenetic systematics. [Conclusion] The CFAs profiles are ob-
tained by carefully regulating and standardizing the growth conditions and these profiles are suc-
cessfully used to identify B. henselae wild isolates. Although these CFAs profiles are very useful in
terms of Bartonella taxonomy, they must be viewed with caution until our knowledge of the quanti-
tative and qualitative distributions of fatty acids over a wide variety of taxa and the growth condi-

tions.

Keywords: Bartonella species, Cellular fatty acids, Gas chromatography, Fatty acid methyl esters,
Chemotaxonomy, Cat scratch disease
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Table 1 The origins of the Bartonella tpye strains analyzed in the study
«C )
Bartonella species Abltair:;/ia- Strains name Col(l;(c);irc::ne)l\l o Geographic origin rI;rsieTj?i,r
B. henselae Bh Houston-1 ATCC 49882 ( )
B. quintana Bq Fuller VR-358 ()
B. clarridgeiae Bce Houston-2 cat 51734 ( )
B. vinsonii subsp. berkhoffii Bvb WAL ERCOIE At ()
B. vinsonii subsp. arupensis ba OK 94-313 1007270
B. vinsonii subsp. vinsonii Bwv Baker VR-152( )
B. elizabethae Be F9251 49927 ( )
B. grahamii Bg NCTC 12860 700132 ()
B. doshiae Bd NCTC 12862 700133 ()
B. tribocorum Bt IBS 506 CIP 105476 ()
5260 °C 40-310 °C Ci70 5% 10%
1.5 min 250 °C Ciz1o6c Cizoson Cieoson Cisiwse( 2)
0.5 mL/min 100:1 Ci1:0150 30H
2 uL 300 °C 30 mL/min Cis0 Cisiore Cizo Cisiiooe  Cigowsoe 37 °C
216 mL/min ( ) 30 mL/min CFAs
1.8 HIEHH « 3
Sherlock Cisito7e
(ECL) Cis:o
SPSS 16.0 Cirososon  Cielore Ciz0 Cis2os9c  Cisilose
MEGA 5.10 (G
(Neighbor-Joining NJ) Kimura 2.2 B/RIBIKERERERE CFAs LB
2-parameter CFAs
2 HERLEAR 35°C 5% TSA
4-6d CFAs 10
21 TEEFFEHT CFAs O EF LR CFAs  GC 10
1 FAME (5
Bh  CFAs 20 CFAs
7
3 CBA CFAs  90% ( 2 Cis e (47%—63%)
Cisozon  Cisilwse Cir:01s0 oH Cig.0(7%-22%) Ci:0(13%—31%)

(8.4%)
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Figure 1 Comparison of the effects of different medium on CFAs of B. henselae
A B
Note: A: Major contents of CFAs; B: Minor contents of CFAs.
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Figure 2 Comparison of the effects of different concentration of blood in the medium on CFAs of B. henselae
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Note: A: Major contents of CFAs; B: Minor contents of CFAs.
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Figure 3 Comparison of the effects of different temperature of culture on CFAs of B. henselae
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Note: A: Major contents of CFAs; B: Minor contents of CFAs.
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Figure 4 Comparison of the effects of subculture on CFAs of B. henselae
A B .
Note: A: Major contents of CFAs; B: Minor contents of CFAs.
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Table 2 The Compositions of cellular fatty acids of the types of Bartonella species

Bartonella species

CFAs (%)

Bh Bg Be Bq Bd Bt Be Bva Bvb Bvv
Cis:1 w7c 55.960 54.910 51.400  55.880 60.660 46.970  55.020 47.900  63.230 53.540
Cis:0 22.400 21.280 11.570 12.010 7.700 12.120 17.100 10.460 7.500 8.780
Ciso 13.180 14.270 28.560  26.460 18.430 30.910 14.080 23.880  20.990 23.730
Ci1:0180 o1 2.710 4.260 1.970 2.270 3.650 2.980 3.300 5.180 3.150 1.060
Ci6:1 w7¢ 0.740 0.890 2.020 1.210 2.130 1.800 0.970 1.580 2.540 1.920
Cis:2 06,9¢ 0.915 1.180 0.530 0.490 0.290 0.520 1.550 0.880 0.620 0.750
Cis0 0.430 0.160 0.790 0.480 0.340 0.670 0.340 0.520 0.390 0.530
Ci2:130m ND ND 0.280 0.470 0.620 0.340 0.830 ND 0.260 0.330
Ci2:030H 0.270 ND 0.440 0.240 0.530 0.580 0.710 0.380 ND 0.340
Ci7:0 0.850 0.910 1.030 ND 3.310 0.220 0.850 3.990 ND 6.170
Ci6:030n 0.130 0.320 0.180 0.170 ND 0.440 0.480 ND ND 0.350
Cis:1 w9e 1.370 1.190 0.930 ND ND 0.720 1.660 1.560 ND 0.680
Cis:1 w5c 0.310 ND ND ND 0.430 0.190 0.440 0.500 0.360 0.350
Ci7:1 wée ND ND 0.190 ND 1.090 ND 0.390 0.800 ND 1.130
Anteiso-Ci4.0 0.095 0.130 ND 0.100 ND ND 0.200 ND ND ND
Anteiso-Ci7:9 0.160 0.330 ND ND ND ND 0.210 ND ND ND
Ci7:1 08¢ ND ND ND ND ND ND ND ND ND 0.150
Ci8:3 w6c (6,9,12) ND ND ND ND ND 0.180 0.080 0.350 ND ND
Cio:1 w6c ND ND ND ND ND 0.460 ND 0.840 ND ND
Ci4:1 w5c ND ND ND ND ND ND ND 0.190 ND ND
C20:1 w7¢ 0.280 0.110 ND ND ND ND ND ND ND ND

ND

Note: ND: Not detected.
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Table 3 The Compositions of cellular fatty acids of Bartonella species in references

Bartonella species

Bh{10-11]

Bc[12]

B q[7,13]

B. weissiit'
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[7]
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Cig:107¢
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22.6
12.3
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20.0-27.5
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13.0-20.0

50
16
13
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16
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9
18

42.4-49.9
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11.8-16.0

0-35.0
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