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ABSTRACT 

 

Bartonella sp. is a Gram-negative bacteria that can 

infect humans and animals, including livestock. In the 

Philippines, studies on the genus Bartonella in 

livestock have been limited. This study aimed to 

analyze a 16S rRNA fragment of Bartonella sp. 

previously obtained from cattle in Cebu, Philippines. 

The aforementioned DNA fragment is believed to be 

the first molecular evidence of Bartonella sp. detected 

in Philippine livestock. Phylogenetic analyses were 

performed using neighbor joining, maximum 

likelihood, and maximum parsimony. The studied 

sequence was found to be closest to Bartonella bovis 

(99.6%), followed by Bartonella schoenbuchensis 

(99.1%), Bartonella capreoli   (99.1%) and Bartonella 

chomelii (99.1%). It was least similar to Bartonella 

bacilliformis (97.6). On the other hand, phylogenetic 

analyses revealed that the obtained sequence 

consistently clustered with B. bovis regardless of the 

method used. More studies are needed to analyze the 

detected Bartonella sp. using other genes to further 

assess phylogenetic relationships and confirm the 

species identification especially that it clustered with 

the pathogenic B. bovis.   
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The bacteria in the genus Bartonella are parasites 

of the red blood cells of wild and domestic mammals 

(Bermond et al., 2002). They are Gram-negative 

bacteria from the family Bartonellaceae and are 

facultative intracellular organisms.  They are 

transmitted by vectors, including ticks, fleas, sand flies, 

and mosquitoes. They are believed to be opportunistic, 

but it can also be pathogenic (Maillard et al., 2007).  

A previous study (Ybañez et al., 2013) reported the 

first molecular detection of DNA fragments (JQ839016; 

450 bp) of a Bartonella sp. in a cattle in Cebu, 

Philippines. These DNA fragments were amplified 

using primers fD1 and GA1UR. However, comparison 

with other Bartonella spp. and further phylogenetic 

analyses were not performed. The present study aimed 

to accomplish these objectives. The obtained sequence 

was compared to existing DNA database using Basic 

Local Alignment Sequence Test (BLAST) hosted by 

the National Center for Biotechnology Information, 

USA. Percent identities were computed using an 

EMBOSS pairwise alignment hosted by the European 

Bio-informatics Institute 

(http://www.ebi.ac.uk/Tools/emboss/align/index.html). 

Phylogenetic analyses were performed by three 

methods using MEGA 7 (Kumar, Stecher and Tamura, 

2016): Neighbor-joining (NJ) and maximum likelihood 

(ML) and maximum parsimony (Saitou and Nei, 1987; 

Hasegawa, Kishino and Yano, 1985). All analysis 

involved 18 nucleotide sequences, a total of 1474 

positions in the final dataset and 1000 bootstraps or tree 

replicates. For the NJ method, the evolutionary 

distances were computed using the Maximum 

Composite Likelihood model (Tamura, Nei and and 

Kumar, 2004). All ambiguous nucleotide positions 

were removed for each sequence pair. 

For the ML method, the analysis was performed 

based on the Hasegawa-Kishino-Yano model 

(Hasegawa, Kishino and Yano, 1985). The choice of 

using the model was based on the results of the search 

for the best fit model using the same software. Initial 

trees for the heuristic search were obtained 

automatically by applying Neighbor-Join and BioNJ 

algorithms to a matrix of pairwise distances estimated 

using the Maximum Composite Likelihood (MCL) 

approach and then selecting the topology with superior 

log likelihood value. A discrete Gamma distribution 

was used to model evolutionary rate differences among 

sites. For the MP method, branches corresponding to 

partitions reproduced in less than 50% bootstrap 

replicates were collapsed. The MP tree was obtained 

using the Subtree-Pruning-Regrafting (SPR) algorithm 

(Nei and Kumar, 2000) with search level 1 in which the 

initial trees were obtained by the random addition of 

sequences (10 replicates). 

The studied sequence was found closest to 

Bartonella bovis (99.6%), followed by Bartonella 

schoenbuchensis (99.1%), Bartonella capreoli 

(NR_025120) (99.1%) and Bartonella chomelii 

(99.1%). It was found least similar to Bartonella 

bacilliformis (97.6) (Table 1).  The first four Bartonella 
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spp. mentioned have been detected in ruminants (Dehio 

et al., 2001; Bermond et al., 2002, Maillard et al., 

2004). The identity of the detected Bartonella sp. 

cannot be confirmed because of the low 16S rRNA 

sequence identity.  For species confirmation using 16S 

rRNA, at least 99.7% similarity is required (Ybañez et 

al., 2012). 

 

Table 1. Similarity (%) of the 16S rRNA DNA fragment (450 bp) of a Bartonella sp. from Cattle in Cebu (JQ839016) with other 

Bartonella spp. 

Organism 
Similarity (%) with Bartonella sp. from Cattle in Cebu 

(JQ839016) 

Bartonella bovis (KU859921) 99.6 

Bartonella schoenbuchensis (CP019789) 99.1 

Bartonella capreoli  (NR_025120) 99.1 

Bartonella chomelii  (JN646644) 99.1 

Bartonella henselae (CP020742) 98.9 

Bartonella vinsonii AF214558  98.2 

Bartonella grahamii CP001562  97.8 

Bartonella rattimassiliensis NR_115255  97.8 

Bartonella phoceensis NR_115254  97.8 

Bartonella bacilliformis CP014012  97.6 

 
The studied sequence was highly similar to B. 

bovis, a known endocarditis agent (Maillard et al., 

2007; Erol et al., 2013; Welc-Falęciak and Grono, 

2013). This bacteria has been detected in the diseased 

heart valves of cows by PCR and other molecular 

methods (Cherry et al., 2009; Marchesi et al., 1998). It 

can also cause endocarditis in geriatric cows that can be 

overtly healthy, following chronic bacteremia (Maillard 

et al. (2007). 

In the Philippines, the only reported Bartonella 

spp. infections were B. henselae and B. clarridgeiae in 

cats (Chomel et al., 1999), and was based on serologic 

testing. However, the occurrence of Bartonella spp. in 

other animals cannot be ruled out because of the 

presence of potential vectors. On the other hand, co-

infection of Bartonella spp. can occur in cattle. Cherry 

et al. (2009) reported four cows that were co-infected 

with B. henselae and B. bovis.  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Phylogenetic tree analysis of a Bartonella sp. from Cattle in Cebu, Philippines based on the 16S rRNA gene using 

the Neighbor-Joining method  (Saitou and Nei, 1987) by the Maximum Composite Likelihood method (Tamura, Nei, and 

Kumar, 2004). The percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000 

replicates) are shown next to the branches (Felsenstein, 1985). Rickettsia prowazekii was set as the outgroup, and the sequence 

understudy is set in bold. 
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Figure 2. Phylogenetic tree analysis of a Bartonella sp. from Cattle in Cebu, Philippines based on the 16S rRNA gene using 

the Maximum Likelihood method by Hasegawa-Kishino-Yano model (Hasegawa, Kishino and Yano, 1985). The percentage 

of replicate trees in which the associated taxa clustered together in the bootstrap test (1000 replicates) are shown next to the 

branches (Felsenstein, 1985). Rickettsia prowazekii was set as the outgroup, and the sequence understudy is set in bold. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Phylogenetic tree analysis of a Bartonella sp. from Cattle in Cebu, Philippines based on the 16S rRNA gene using 

the Maximum Parsimony (MP) method. Branches corresponding to partitions reproduced in less than 50% bootstrap replicates 

are collapsed. The percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000 

replicates) are shown next to the branches (Felsenstein, 1985). The MP tree was obtained using the Subtree-Pruning-Regrafting 

(SPR) algorithm (Nei and Kumar, 2000) with search level 1 in which the initial trees were obtained by the random addition of 

sequences (10 replicates). Rickettsia prowazekii was set as the outgroup, and the sequence understudy is set in bold. 
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