
Annotation of the Moraxella catarrhalis Genome from Locus Tags 
MCR_RS00140 to MCR_RS00145
Danya Flood, Bre’Jon Sanders, Mohaddeseh Golzar, Mary Manhong, Kira Mioducki, and Dawn Weihrich
Research Lab Program for Bioinformatics and Life Sciences, Buffalo, NY and the Western New York Genetics in Research And Health Care Partnership

Abstract

Two consecutive genes from the microorganism Moraxella catarrhalis
(MCR_RS00140 and MCR_RS00145) were annotated using the
collaborative genome annotation website GENI-ACT. The Genbank
proposed gene product name for each gene was assessed in terms of the
general genomic information, amino acid sequence-based similarity data,
and structure-based evidence from the amino acid sequence. The
Genbank proposed gene product name did not differ significantly from the
proposed gene annotation for each of the genes in the group and as such,
the genes appear to be correctly annotated by using the genetic
databases.

Introduction
Moraxella catarrhalis is an emerging human respiratory tract pathogen.
This microorganism is a common cause of childhood otitis media, middle
ear infection, and exacerbation of chronic obstructive pulmonary disease
in adults. It is found in mucous membranes of the respiratory tract and
epithelial cells (MD-Health, 2012). Moraxella catarrhalis is a non-motile
bacteria that spreads rapidly on its host. It has a rod shape form and is a
diplococcus, a round bacterium that typically occurs in the form of two
joined cells (Brophy, 2017). Moraxella catarrhalis transmits through
breathing and coughing from person to person in a hospital setting, and
they occur more in people with complications of the respiratory system.
Moraxella catarrhalis is resistant to penicillin, amoxicillin and ampicillin
(Soklich, 2015).

The Moraxella catarrhalis gene with the locus tag MCR_RS00140 that
was annotated is involved in CRISPR. This is a type of adaptive immune
system found in this bacteria. Type I-F CRISPR adaptive immune system
in Moraxella catarrhalis consists of two CRISPR loci and six CRISPR-
associated (Cas) genes (Hille et . al, 2016). Type I-F systems rely on a
CRISPR RNA (crRNA)-guided surveillance complex (Csy-complex) to bind
foreign DNA and recruit a nuclease (i.e.,Cas2/3) for target degradation
(Cooper et .al, 2018).
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Figure 6 (right) - Weblogo
Results from Locus Tag 
MRC_RS00140 which shows 
incomplete alignment at the 
C-terminal.

Figure 3  The locus tags and relative position of the genes under 
investigation in this research.

Methods

Acknowledgments

Modules of the GENI-ACT program (http://www.geni-act.org/) were used to 
complete Moraxella catarrhalis genome annotation.  The modules are 
described below:

MCR_RS00140:
The initial proposed product of this gene by GENI-ACT was type I-F
CRISPR-associated endoribonuclease Cas6/Cys4. The BLAST database
indicated that this gene product’s top hit was a multi species – type I-F
CRISPR-associated endoribonuclease Cas6/Cys4 also found in the
organism Acinetobacter. The BLAST indicated 66% positive alignment
(see figure 4). The PFAM database indicated a protein family name of
Cas_Csy4 and a clan name was RAMPS-CAS 5-like. Multiple sequence
alignment, as shown in WEBLOGO, had good conservation of amino
acids between residues 1 -141. However, from 142 and 231 there are
significant gaps especially toward the C-terminal (see figure 6).

MCR_RS00145:
The initial proposed product of this gene by GENI-ACT was an iron
transporter. The initial BLAST test showed the top hit as being an
oxidative damage protective protein. But, by doing the PFAM and COG
tests, the results support the initial proposed gene name. The PFAM test
indicated an Fe(2+) trafficking protein family, and the COG revealed
results for Fe-S cluster biosynthesis and repair protein YggX [inorganic
ion transport and metabolism, posttranslational modification, protein
turnover, chaperones]. Most of the letters displayed in Weblogo are three
bits tall. There are some gaps between residues 3-9 and 97-99 (see
figure 7). Most of the tall letters are black. This may indicate that the
amino acids are hydrophobic and, therefore, supports the hypothesis that
this protein may be located in a membrane and aid in trafficking of iron.

Figure 5 (above) - Crystal 
structure of Locus Tag 
MCR_RS00145 obtained from 
Protein Data Bank

The Geni-Act proposed gene products were mostly consistent with the Geni-
Act proposed gene product. However, there was some discrepancy with
Locus Tag MCR_RS00145. There was evidence of the protein being an iron
transporter and an oxidative damage protective protein. A possible
explanation for these results may be that iron transporters assist in redox
reactions and prevent oxidative stress. Further biochemical testing to confirm
our suspected annotation may be needed.

The proposed function of the locus tag MCR_RS00140 is an
endoribonuclease, which is a CRISPR-associated enzyme that degrades
foreign DNA and protects the bacteria from viruses and other foreign
genomes (Carte, J. 2008).
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Figure 1-Moraxella catarhalis
http://microbe-canvas.com/Bacteria.php?p=1195

Figure 2 Explanation of how 
CRISPR-Cas immunity 
works. (Ledford, 2017)

Figure 4 – Top NR BLAST hit for Locus Tag MCR_RS00140

Figure 7 – Weblogo Results from Locus Tag
MRC_RS00145 which indicates highly conserved
amino acid sequence except for the C-terminal.

http://slideplayer.com/slide/5794094/
https://mail.buffaloschools.org/owa/redir.aspx?C=HuAmCmz4Iskv-YOWaaXkwmHoHiUAn-ZpZmOGAggfbwB-_htN8rTVCA..&URL=http://doi.org/10.1101/gad.1742908
https://mail.buffaloschools.org/owa/redir.aspx?C=l-FJYpalykb3Xi9emevBVLvGBb3noshQlID2elFTute-rEqD-bTVCA..&URL=https://doi.org/10.1128/mBio.02100-17
http://dx.doi.org/10.1098/rstb.2015.0496
https://www.nature.com/news/five-big-mysteries-about-crispr-s-origins-1.21294
http://www.md-health.com/Is-Bronchitis-Contagious.html
https://sites.psu.edu/siowfa15/2015/10/05/does-being-cold-get-you-sick/
https://www.livescience.com/58790-crispr-explained.html

