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Introduction

– In 2009, seven stranded harbor seal pups were 

reported dead from an unknown cause along the 

coast of California. 

– All appeared to have necrosis in the cerebrum and 

cerebellum regions of their brain.

– A brain microbiome study was conducted to 

evaluate potential pathogens.



Previous Study
◦ It was determined that the brain tissue samples of these stranded harbor seals showed 

a significant presence of Burkholderia bacteria in all of the animals.

Rosales and Vega Thurber PlosOne 2015

Fig 2. Burkholderia and Burkholderia virulence factors across 
samples. (A) Relative abundance of sequences similar to the genera 
of Burkholderia and (B) Relative abundance of sequences similar to 
Burkholderia virulence factors in comparative (com) and unknown 
cause of death (UCD) harbor seal samples.



Identified Species from previous 
study:

• Burkholderia ambifaria
• Burkholderia cenocepacia
• Burkholderia cepacia
• Burkholderia gladioli
• Burkholderia lata
• Burkholderia multivorans
• Burkholderia phenoliruptrix
• Burkholderia pseudomallei
• Burkholderia sp.
• Burkholderia xenovorans



Burkholderia genus

– An ecologically diverse group of  gram-negative bacteria 

– Burkholderia species are ubiquitous in the environment; 

many inhabit a wide range of ecological niches, ranging 

from soil to the human respiratory tract.

– Known to cause zoonotic diseases, such as meliodosis

that leads to abscesses and glanders disease, that causes 

nodule formation in the lungs and ulcers in the mucosa.



AIM
My aim for this study was to identify the species of Burkholderia
found in the brains of the harbor seals that died in the 2009 study.

Fig 2. Burkholderia and Burkholderia virulence factors across samples. (A) Relative abundance of sequences 
similar to the genera of Burkholderia and (B) Relative abundance of sequences similar to Burkholderia
virulence factors in comparative (com) and unknown cause of death (UCD) harbor seal samples.



Materials & Methods

Obtain brain 
tissue sample

DNA 
extraction

Amplify full length 
of 16S rRNA-gene

Amplify Burkholderia
specific 16S rRNA gene 
(550 bp)

Cloning: 32 colonies
Transform competent 
cells with Burkholderia
amplicon

Sanger Sequencing 
by CGRB

BLASTn to 
identify clones

phylogenetic 
analysis of 
sequences



Results: Agarose gel electrophoresis

Lane 1- UCD3
Lane 2- UCD2
Lane 3- UCD6
Lane 4- UCD4
Lane 5- Blank
Lane 6- H20

550 bp

1      2     3     4     5     6

As previously stated, 
sample UCD6 shows 
least abundance of 
Burkholderia species



Top BLASTn Similarities

Sample Clone # Description E-value
Burkholderia ambifaria AMMD 0

UCD2 2 Burkholderia cepacia JBK9 0
Burkholderia MS14 0
Burkholderia JBK9 0

UCD3 6 Burkholderia ambifaria AMMD 0
Burkholderia cenocepacia 842 0
Burkholderia cepacia JBK9 4E-175

UCD3 7 Burkholderia ambifaria AMMD 4E -175
Burkholderia cenocepacia 842 4E-175
Burkholderia  JBK9 0

UCD4 3 Burkholderia  ambifaria 0
Burkholderia cenocepacia 842 0
Burkholderia  JBK9 3E-142

UCD4 4 Burkholderia  ambifaria AMMD 3E-142
Burkholderia  cenocepacia 842 3E-142
Aerococcus viridans CCUG4311 1E-86

UCD6 2 Aerococcus urinaeequi USDA 1E-86
Aerococcus urinaeequi CCUG28094 1E-86
Burkholderia cepacia JBK9 0

UCD6 4 Burkholderia ambifaria AMMD 0
Burkholderia cenocepacia 842 0



Phylogenetic tree and alignment of 
Burkholderia species based on 16S rRNA

gene sequences.

Maximum likelihood tree with 100 bootstraps and alignments for clones 
displayed in block- based format.



Burkholderia cepacia complex (BCC)

A primary cause of prevalent and potentially lethal 
pulmonary infections can be seen in 
immunocompromised individuals such as patients 
with cystic fibrosis caused by Burkholderia species



Discussion

Burkholderia’s taxonomy 
is undergoing constant 
revision and correct 
identification of 
Burkholderia is 
extremely difficult.

My next step would be to 
try generating a genetic 
scheme based on the 
recA gene to allow for a 
more enhanced 
identification.
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