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Our team consisted o f four annotatorswho worked on four sections o f
Bifidobacterium longum,’s genome, a gram postive badllus, to
discover possible gene fun ciions. Four GeniAct moduleswere used to
obtain the information summarized in the resultsand in the condu sion .
Section s of this bacteria’s genome were hand annotated to confirm
that the computer correcy identified the amino add sequences and
the sequence produdts. The four proteins are penidl lin binding protein
which are essential for bacterial cell wall syn thesis, the FtsW RodA
SpoVE protein determines rod shape and functions in cell division,
phosphatase a regulatory enzyme, dipeptidyl peptida se a membrane
protease. Our team also induded two researchers who were
insrumental in understanding protein function and in developing the
poster design.
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Bifidobacterium longum is a Gram positive ba cterium, one of 32
spedes in the genus Bifidobacerium’. This is a benefidal baderia tha t
aidsin human dige stion. Itis found inin fant guts but represents only
3-6% of adult gu t bacteria. Itis a rod-shaped anaerobe and is non-
pathogenic.

The whole genome of Bifidobacerium Longumis2 256,646 base pairs,
and is predicted to code for 1,730 protein’. Both Penn Yan posters
together show annonotations for 8 coding sequences this represents
about 5% of the total sequence in bifidobacterium.

The genes that are reported on this poster BLLJ0060 to BLLJ 0062,
and BLLJ 0065 had DNA oordinates stated in the file, containing
7,167 base pairs.The secion codes for 2385 amino acids.
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Figure: Locus tags and coordinates for Bifidobacterium  longum
genes that were manually - annotated.

Modules 1-4 of the GENI-ACT (htt ww.geni-actorg/) were used to
complete Bifidobacterium longumgenome annotation. Those modules
are described below:

Questions
Investigated
Module 1- Basic | DNA Coordinates | What s the

Modules Activities

Information and Sequence, sequence of my
Module Protein geneand
Sequence protein? Where
isitlocated inthe
genome?
Module 2- Blast, CDD, T- Is my sequence

Sequence-Based | Coffee, W@QL.Q.QQ similar to other
Similarity Data sequencesin

Genbank?
Module 3- TIGRfam, Pfam, | Arethere
Structure-Based functional
Evidence domaihsin my

protein?
Module 4- Gram Stain, Is my proteinin
Cellular TMHMM, the cytoplasm,
Localization Data | SignalP, PSORT, | secreted or

Phobius embedded in the

membrane?

Bifidobadterium lonqum 0060:

The initial proposed product of these genes by GENFACT was
penidllin-binding protein. This gene product was well con served as
supported by the WebLogo. There is a good prabability that the
protein contains a signal peptide. The prediced D score of 0571
(Fig.l), which is abo ve the 0.45 probability cuto ff, supports the signal
peptide

Bifidobaderium lonqum 0061:

The initial proposed product of these genes by GENFACT was
Uncharacterized FtsW (cell division)-like protein. This gene product
proposal was supported by the top BLAST hit from SwissProt
database for the amino a cd sequence. This is further supported bya
well conserved WebLogo. TMHMM (Figll) dearly indicates 12
transmembrane helices containing hydrophobic amino a dds. PSORT-
B returnsa score of 10.0 for cytoplasmic membrane.

Bifidobaderium lonqum 0062;

The iniial proposed product of thisgene b yG ENI-ACT waspredicted
phosphoprotein phosphatase, top BLAST hit from NR. It was
supported based on the WebLogo (Fig.ll) as being well conserved.
The final PSORT prediction is thatphosphoprotein phosphatase has2
transmembrane helixes.

Bifidobadterium lonqum 0065:

Thisgene productwa sa predicted peptidase S9, supported by the top
hito f BLAST. Further evidence indica ted a dipeptidyl aminopeptidase
facyla minoacyl peptidase induding a well-curated functional domain
(Fig.V) within the amino add sequence which was shown in the
resultso f the T-Coffee and WebLogo tests. After an examination of the
cellular localization of this gene,itbeca me e vident that this gene was
located in the cytopla smic membrane and function is similar to the
superfamily of peptidases.

SignalP-d.1 prediction (grame networks): BLLJ_0060_amino
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Figure | - Bifidobacterium longum0060: SignalP results predicting
signal peptide with D score of 0.571.

TMHMM posterior probabilties for BLLJ_0061_amino
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Figure Il -Bifidobacterium longum0061: TMHMM results showing 12
fransmembrane helices
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Figure lll - Bifidobacterium longum0062: WebLogo (portion) results
show a wellconserved protein. Gaps occur from 519‘- 531and 555-
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Figure IV -Bifidobacterium longum 0065 Conserved Domain results
showing a COG name ofDipeptidyl aminopeptidase/acylaminoacyl
peptidase and an E-value of 3.46e-33

The GENI-ACT proposed gene product did notdifler significantly from
the proposed gene annotation for ea ch of the genes in the four sectors
and as such, the genes appear to be corredly annotated by the
computer database. The mostin teresting gene productou tof the 8 tha't
were manually annotated by our school was BLLJ_0060 which was
the only signal peptide of them all.

Gene GeniAct Gene Products Proposed  Annotation
Locus

0060 Penicilin binding  protein Penicilin binding protein
0061 FisW RodA SpoVE FisW RodA SpoVE

0062 Phosphotase  2C Phosphotase  2C

0063 Dipeptidyl ~ peptidase Dipeptidyl ~ peptidase
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