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Bifidobacterium longum i s a Gram posit ive ba cterium, one of 32
species in the genus Bi fidobacerium1. This i s a benefi cial bacteria tha t
aids in human digestion . It is found in infant gutsbut represents only 3-
6% of adult gut bacteria. It i s a rod-shaped anaerobe and is non-
pathogenic.

The whole genome of Bifidobacerium Lonum is 2,256,646 base pairs ,
and is predicted to code for 1,730 proteins1. Both Penn Yan po sters
together show anonotations for 8 coding sequences. Thi s represents
about .5% of the total sequence in bifidobacterium.

The genesthat are reported on this poster BLLJ0056 to BLLJ 0059 had
DNA coordinates sta ted in the title, containing 4,800 base pairs. The
section codes for 1, 596 amino acids.

.

Modules 1-4  of the GENI-ACT (http://www.geni-act.org/) were used to 
complete Bifidobacterium longum genome annotation. Those modules 
are described below:

Bifidobacterium longum 0056: 
The initial proposed product by GENI-ACT was class E Sortase and is 
located in the cell wall. This is supported by the top BLAST hit from 
the NR database for the amino acid sequence. All modules completed 
support  this product as a member of the Sortase superfamily. Sortase 
is a transpeptidase protein that attaches surface proteins to the cell 
wall2. TMHMM clearly indicates 3 transmembrane helices. PSORT-B 
returns a score of 10.0 for cytoplasmic membrane supporting that this 
protein will be found in the cell membrane. 

Bifidobacterium longum 0057:
Glutamine amidotransferase was supported by the top blast hit for the 
amino acid sequence which is supported by a well conserved T-Coffee 
alignment (Fig.II). Glutamine Amidotransferase is located in the 
cytoplasm ,which is supported by PSORTb which predicts the 
cytoplasmic score to be 9.97.  

Bifidobacterium longum 0058:
The initial proposed product of these genes by G ENI-ACT was
serine/threonine protein kinase . The gene product proposal was
supported by the top BLAST hit in NR exclu sion of bi fidobacterium.
The E-value is zero. Thi s suggests that the sequence is highly
conserved in a number of different organisms. PSORTb predic ts that
this protein is found in the cytoplasm.

Bifidobacterium longum 0059 The initial proposed product was a
predicted serine/threonine protein kinase, supported by the top hit of
BLAST which analyzes the amino a cid sequence. Further evidence
includes a well-curated functional domain wi thin the amino acid
sequence shown in the result s of the T-Coffee and HMMLogo
(Fig.IV). The simi larities between the ini tial proposed gene in GENI-
ACT and various test resul ts indica te a serine/threonine protein kinase
PKnA, found in the cell membrane.

Four sections of Bifidobacterium longum,’s genome, a gram posit ive
bacillus, were annotated to di scover possible gene functions. Four
GeniAct modules were used to obtain the information summarized in
the results and in the conclusion . Sections o f thi s bacteria’s genome
were hand annotated to confirm that the computer correctl y identified
the amino acid sequence s and the sequence products. The four
proteinsare sorta se,glu tamine amidotransferase which speeds up the
removal of the ammonia group from a glu tamine and then transfers i t4 ,
and two serine/ threonine protein kinase s which move a phosphate
group from the amino acids serine or threonine2. Our team consisted
of the four annotatorsand al so two researchers who were instrumenta l
in understanding protein function and in developing the poster design.

Figure I – Bifidobacterium 0056 Sortases are cysteine 
transpeptidases, that anchor surface proteins to peptidoglycans of the 
bacterial cell wall envelope. 

Figure II – Bifidobacterium 0057 The results of a T-Coffee multiple 
sequence alignment.  Showing a well conserved protein.

Two of these four proteins BLLJ0056 and BLLJ0059 seem to be
located in the membrane while the two o thers BLLJ 0057 and
BLLJ0058 are located in the cytoplasm . Our hand annotation s do
confirm the computer’s identification of the gene products.

Figure III –Bifidobacterium 0058 color key alignment score was close to 
100% coverage indicating a high quality alignment.
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Figure : Locus tags and coordinates for  Bifidobacterium longum genes that were 
manually  annotated.

Gene 
Locus

Geni-Act Gene Products Proposed Annotation

0056 Predicted class E Sortase Sortase Family

0057 Glutamine amidotransfe ras e Glutamine amidotransfe ras e

0058 Serine/threonin e protein 
kinase

Kinase domain

0059 Serine/threonin e protein 
kinase

serine/threonin e protein 
kinase PKnA

Figure IV –Bifidobacterium 0059 HMM LOGO results show that were key 
functional residues at G8,G10,K30,E48,D123,K125,N128,D141,R252

within the amino acid sequence. 


