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DNA Coordinates 358928.. 359236 | | DNA Coordinates complement(754967..755716)
A group of 6 genes from the microorganism Campylobacter jejuni were CJE0498 Basic Information DNA Length 309 bp SR EIEIERL P A“_:g Se0i] o ;Zg 9
. . . . : : : mMino ACIA sequence Len dd
annotated using the collaborative genome annotation website GENI- DNA Coordinates complement(453301..454398) Amino Acid Sequence Length | 102 aa | q g .
Basic Information DNA Length 1098 bp COG1886: FIiN - Flagellar motor switch/type COGs COG1344: FlgL (flagellum)
ACT. The Genbank proposed gene product name for each gene was Amino Acid Sequence Length 365 aa COGs lIl secretory pathway protein FIiN [Cell Seq;;er:ic:rﬁ;sed TCOFFEE Conserved in the middle
assessed in terms of the general genomic information, amino acid COG0840:Methyl-accepting chemotaxis Sequence Based motility, Intracellular trafficking, secretion, WEBLOGO Sporadically conserved throughout
sequence-based similarity data, structure-based evidence from the COGs protein [Cell motil&y, _Sign?l transduction Similarity COFFEE Wae:‘ldcg:'e"ruv':;ttrsrf;z%‘;:gut Transmembrane Helices none
- - At Sequence Based mechanisms Cellular Localization Signal Peptide none
amino acid sequence, and ceIIuIer Iocallz.atlon .dai[el" The Genbank Similarity TCOFFEE not well conserved for most of the protein WEBLOGO Well conserved throughout PSORTB Final Prediction Periplasmic
proposed gene prOdUCt name d|d nOt d|ﬁer S|gn|f|Cant|y frOm the WEBLOGO not well conserved in beginning and middle, - Transrflembrane.HeIices none TIGRFAMs no significant hits
proposed gene annotation for each of the genes in the group and as o but el CO”Sr?;:]eed 1131-1159 telldlantocalization PSORST'g":_' Pf';"d:_ . - tnolne . Structure Based PFAMSs Bacterial flagellin N-terminal helical region
such, the genes appear to be correctly annotated by the computer - . . S Y —— Evidence HMM Logo Key Residues G31
database Cellular Localization Signal Peptide none TIGRFAMs fliN: flagellar motor switch protein FIiN DB 3K8V: Crysatl structure of a bacterial cell
: PSORTB Final Prediction unknown Type lll Flagellar Switch Regulator (C-Rin i
 CRFANS o sanifeant i Structure Based PFAMs yp g iy C_termg (C-Ring) - e ———— surface flagellin N20C20
PFAMS Methyl-accepting chemotaxis protein Evidence HMM Logo Key Residues G30 ampylobacter jejun : _
Campylobacteri jejuni is a gram-negative bacteria containing a S"”S;g:ni:sed (MCPSignal) PDB FIiM (SPOA):FIiN fusion protein COQ, PDB, and PFAM data supports CJEOSZO lto play a role in the
flagellum which causes it to move in a corkscrew like pattern. It is one HMM Logo Key Residues G64, G67, G69, F70 Campvlobacter jejuni CJE400: making of the flagellum of the bacterium. It is predicted to be located in
of the most common causes of food poisoning. It is microaerophilic, PDB no significant hits - - the periplasm which is between the cell membrane and the cell wall.

Data supports CJE0400 to be a flagellar motor switch protein found in
the cytoplasm. It regulates the direction of flagellar motion, controlling
locomotion in the bacteria. Due to the presence of many orthologs, it

meaning the organism needs oxygen because it cannot ferment or
respire anaerobically. C. jejuni is sensitive to its environment because

Campylobacter jejuni CJE0498: }tfffi,:::‘,f_:::.f;;fﬁ
COG and PFAM data predict CJE0498 to be a - :
methyl-accepting chemotaxis protein. This type

The protein builds the flagellum’s “roots” in the periplasm from which it
can grow from. e

too much oxygen can Kill it. | : o S : : Figure V — TCOFFEE data for Campylobacter jejuni
In the United States, studies have shown that it is the leading cause of of protein can sense molecular changes in the — : C?B bi |eferredt thet th|sf:s ° leommon protem in many different species CJE0820.
: : : : : : extracellular matrix aIIowing the bacteria to == = Of Dacteria containing a fiagefium. 2 The image shows the amino acid sequence to be
bacterial diarrheal iliness. The bacteria contaminates raw chicken, non- H Vel ’ | — Ao D LGLLQSYEDH_D sVDFV E mostly well conserved among other species of
: TEE ESH =Y |pEL =y | T X
adjust its movements accordingly. Although — JEE, .. .. Sl Aol JRAL IR

chlorinated water, and raw milk. This organism is repeatedly found in bacteria predicted to have this protein .

the intestinal tracts of cats, dogs, cattle, poultry, rodents, and some
humans. Even the smallest doses of C. jejuni can cause sickness two

Cellular Localization data was inconclusive, it
can be inferred that this protein resides in the
membrane based on its proposed function. |

Figure Ill - WebLogo data for Campylobacter jejuni
CJE0400. Negeeeeee;ee:eesseeseeseeeeeeseee

CJE0188

to five days after ingesting contaminated food or water. The illness, The image to the right shows how well conserved the " DNA Coordinates 188197..189582
called campylobacteriosis, lasts from two to ten days. However, it is iilgu][.e ltj WebLtogtﬁ Dati tforh Camfhylobat{:tervf\'/ejgfzi CJEOﬁ protein is with regards to amino acid sequence. Y'NR GKGEVMVYEKNLMHNE‘LDSKV Basic Information DNA Length 1386 bp

. . . . . : e firstimage to the right shows the entire WebLogo and the . ll.,% mmmmmmmmmmmmmmmmmmmmmmmmmmmmm Amino Acid Sequence Length 461 aa
possible to die from the mfectlen, causing an eStIm_ate of ?24 deaths protein’s minimal conservation. The image on the far right shows i S COGs no significant hits
per year. Symptoms include dlarrhea, fever, abdominal dain, hausea, the section that is conserved from amino acid 1131-1159. ) Sequence Based . .

y y 2 Similari TCOFFEE Well conserved in the middle and the end
neadaches, or muscle pain. Complications can include meningitis, CJE0R00 LOYFKKELé imilarity WEBLOGO Well conserved in the middle and the end
urinary tract infections; or rarely, short-term arthritis and Guillain-Barre DNA Coordinates 629574 630395 R ° Transmembrane Helices none
syndrome (paralysis). Although anyone can get it, children under five, Basic Information DNA Length 822 bp erery— CJE°415 0280 3708 Cellular Localization Signal Peptide none

. . . . oorainates compiemen . i icti

young adults, and elders are more prone to the infection. Amino Acid Sequence Length 273 aa . . : PSORTB Final Prediction | _ Jnknown.

. COG0760: SurA Parvulin-like peptidyl-prolyl Basic Information DNA Length 3123 bp TIGRFAMs Flil_clade1: flagellar protein export ATPas
To prevent the disease, people need to properly cook food as well as COGs isomerase [Posttranslational modification, Amino Acid Sequence Length 1040 aa PEAMS ATP-synt_ab: ATP synthase alphalbeta
separate raw meat, poultry, and seafood from other foods to prevent Sequence Based protein turnover, chaperones] Sequence Based COGs no significant hits Structure Based family, nucleotide-binding domain
cross- contamination. With the r|ght Control Campylobacterjejunl can Similarity TCOFFEE Not well conserved in th.e begineing or end, Similarity TCOFFEE Well conserved throughout Evidence HMM Logo Key Residues — P2.0.4 .
be minimized and orevented. A - more conserved in the middle WEBLOGO Well conserved throughout PDB 5B00: Entity 1 conta|n|.ng Clham A B,CD

P WEBLOGO Not well conserved in the beginning or end, e T U 12 Structure of the FliH-FIlil complex

Scanning electron micrograph of Campylobacter T Tore Conserr\]’sg;n the middle Cellular Localization Signal Peptide none Campylobacter jejuni CJE0188:
jejuni. Credit: De Wood, Pooley, USDA's Cellular Localization Si : . . PSORTB Final Prediction Cytoplasmic membrane TIGRFAM, PFAM, and PDB data predict CJE0188 to an ATP synthase

_ . gnal Peptide yes: cleavage site between 21 & 22 , o . . . .

Agricultural Research Service. PSORTB Final Prediction Outer membrane TIGRFAMs heavy metal eflux pump, CzcA family protein involved in transporting materials used in flagellum assembly

' _— Structure Based PFAMs No significant hit L : :
medicalxpress.com TIGRFAMSs No significant TIGRFAMs Evidence HNIM Logo Key Residues A out of the cell. Although Cellular Localization data was inconclusive,

Structure Baced PFAMs Rotamase_3 PDB No significant hit one might predict this protein to be in the membrane based on its
ructure Base HMM Logo Key Residues | 121,F53, G71, S61, D63, G70, G106, H108 T
Modules of the GENI-ACT (http://www.geni-act.org/) were used to Fvidence 3RFW: virulence factor PEB4 & periplasmic Campylobacter jejuni CJE0415: proposed function. { b ﬁ
RS p. 3¢ - g PDB protein Cj1289: two structurally-related TIGRFAM data supports CJE0415 to be a heavy metal efflux pump Figure VI — WebLogo Data for Campylobacter jejuni e
complete Campylobacter jejuni genome annotation. The modules are SurA-like chaperones in C. jejuni

described below:

Modules Activities Questions Investigated

Module 1- Basic Information  DNA Coordinates and What is the sequence of my
Module Sequence, Protein Sequence gene and protein? Where is
it located in the genome?

Module 2- Sequence-Based Blast, CDD, T-Coffee,
Similarity Data WebLogo

Is my sequence similar to
other sequences in
Genbank?

Gram Stain, TMHMM, Is my protein in the

SignalP, PSORT, Phobius cytoplasm, secreted or
embedded in the
membrane?

Module 3- Cellular
Localization Data

Module 4- Alternative Open  IMG Sequence Viewer For Has the amino acid

Reading Frame Alternate ORF Search
called correctly by the
computer?

sequence of my protein been

Campylobacter jejuni CJE0699:

The data supports CJE0699 to be a peptidyl-prolyl isomerase which is
an enzyme involved in the final folding and modification of a protein.
CJE0699 converts the cis and trans isomers of peptide bonds with the
amino acid proline. This reaction occurs outside the cell which is why
the enzyme resides in the outer membrane and contains a signal
peptide to be released when needed.
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Figure Il — Phobius Data for Campylobacter jejuni
CJE0699.

The image to the right shows the presence of one
transmembrane helix as well as a signal peptide
indicated that the protein is predicted to be in the outer
membrane of the bacteria and then released from the
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found on the cytoplasmic side of the membrane. The pump removes
toxins from inside the bacterium C. jejuni allowing it to possibly be
heavy metal resistant. TMHMM data shows it has 12 transmembrane

hel |CeS . TMHMM posterior probabilities for CJE0415
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Figure IV — Cellular Localization from the TMHMM Database for Campylobacter jejuni CJE0415.
The image above shows the presence of twelve transmembrane helices.
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The Geni-Act proposed gene product did not differ significantly from
the proposed gene annotation for each of the genes and as such, the
genes appear to be correctly annotated by the computer database.
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Gene Locus Proposed Annotation

0498 Methyl-accepting chemotaxis protein
0699 Peptidyl-prolyl isomerase

0400 fliN: flagellar motor switch protein
0415 Heavy metal efflux pump

0820 Bacterial flagellin N-terminal helical region
0188 Flagellar protein export ATPas
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