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A group of - genes from e microorganism el cobac e T T N [
pylori were annotated using the collaborative genome . DNA Coordinates 1328909...1329928 . DNA Coordinates 1388417..1391524 p
annotation website GENI-ACT. The Genbank proposed gene B ESEUnEmae "I ool 1020 bp | Basic Information ___DNALength 3108 bp : YT
. . Amino Acid Sequence Length 339%aa : Amino Acid Sequence Length 1035aa : :
product name for each gene was assessed in terms of the | COGS Tryptophanyl-tRNA synthetase [Translation, | ! COGS 0 significant COG it i Soeic Informa DNSN(;oErdlntar\ltes complement%i?gﬂ..1551659)
. . . . . : : . 1. dasSIC InTormation
general genomic information, amino acid sequence-based | Smiarty T-Coffee O ool sonsen ] | | Sequence-based I-Coffee well conserved throughout : I " | Amino Acid Sequence Lengh 220
similarity data, structure-based evidence from the amino acid : g s l Similarity well conserved from amino acid 1to 1063, not | | COGS No significant COG hit
- - ' Web-Logo Sporadically conserved ' Web-Logo well conserved from 1064 to 2112 : Sequence-based T-Coffee Well conserved throughout
sequence, and cellular localization data. The Genbank i TIGRFAMs trpS: iryptophan—RNA ligase | ! Similarity a1
: : N : PFAMs tRNA-synt_1b: tRNA ligase class | (W and Y) : TIGRFAMs 2A0601: heavy metal efflux pump, CzcA family | | Web-Logo Well conserved until 705-768
proposed gene product name did not differ S|gn|flcantly from | Structure-based _ G11 P14, 115, H19, G21, Y136, D145, | —_— ACR_tran: RND transporter, | TIGRFAMs perA: ATP-dependent DNA helicase PcrA
the proposed gene annotation for each of the genes in the : Evidence AMM Logo Key Residues G157, D159, Q160, K199, 1209 | Structure-based Hydrophobe/Amphi | Stucturebased PPN __ o flase: UnDIREP hlase
- - : ogo Key Residues : : :
group and as such, the genes appear to be correctly | PDB Sywnf;aelt:;g(;:grr: %m?g;i%l élgg? | Evidence HMM Logo Key Residues P36, P336, P448, |PDA;(2)?1)4 Y216, P67, P79, | Evidence -~ TPUR. Enfity 1 containing Chain A- Structure of
| | | c
annotated by the computer database. : Transmembrane Helices oo : 508 S Sanifcanthi | __ DNAnk:;I;case
________________________________________________________ . . . ' |
| Cellular Localization Slgné.ﬂ Peptlde. | none | Transmembrane Helices 12 | Cellular Localization Signal Peptide none
. | PSORTD Final PRediction Cytoplasmic ' | Cellular Localization Signal Peptide none | PSORTb Final Prediction Cyloplasmic
I ntrOd u Ctl O n : , , . : PSORTb Final Prediction cytoplasmic membrane :
_ I | . Helicobacter pylori HP1253: 1. ; | ' Helicobacter pviori HP1478:
Helicobacter pylori is a common type of bacteria that grows ' COG, TIGRFAM, PFAM. and PDB Moot dinann, oD ahete Sl s | | 1 [elicobacter pyiori .
in the digestive tract and has a tendency to attack the | : : . Helicobacter pylori HP1329: ' TIGRFAM, PFAM, and PDB data supports HP1478 to be an ATP-dependent
, databases support HP1253 to be a = | | . | . . o .
stomach lining. It is the main cause of peptide ulcers, and ' tryptophan-tRNA ligase which is an enzyme Bty mesee sk o1 BLAST, TIGRFAM, and PFAM data support that HP1329 to be a heavy metal + DNA helicase PcrA protein. The protein is an enzyme responsible for the
. y I - FRNIRARARARRRRATZAIIZFITR R 24] c I . . . . . . I ) . . . ) . .
can cause gastritis and stomach cancer. This bacteria may ' that catalyzes chemical reactions. It gi: - efflux pump. Cellular localization data predicts that this pump resides in the ' separation of bases in DNA when the bacterial cell is undergoing-replication.
i ) - - ' . . . sbiibdimtn e oancletle o 1 membrane with 12 transmembrane helices. This location prediction | Cellular localization data predicts this protein to function in the cytoplasm where
be present in more than half of the world’s population. Helico ' belongs to a family of ligases, specifically — A ST e | o | | pre | vl P P ylopias
in the word helicobacter means spiral which means that the ' those that form carbon-oxygen bonds - corresponds with the protein’s function of pumping out harmful toxins and + DNA replication would occur. Due to the presence of many orthologs, it can be
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bacteria are spiral shaped. It is this shape that allows H. i Cellular localization data supports the ‘m--,u,gg ,,,,,,,,,, i, b i heavy metals from the cell. i Inferred that his is a common protein in many different species of bacteria.
pylori use their flagellum to burrow into the stomach lining In— 4 prediction that this protein is most lkely “wyroo ‘bou i PP i hmﬂlﬂv Lc R 1 P RPN W . X .. 119
an attempt_to reach the epithelial cells un.derneath, where it ' found in the cytoplasm because its jobisto .~ T o | R i L LT eals R -, a o
IS less acidic and unable to be reached by immune cells. ' join larger molecules by forming a chemical %, ... e .. .. i | o] N .5 S O | D T E%J» ookt Thefarse. o PATLEIRE
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H. pylori infections are thought can be spread through fecal ' Due to the presence of many orthologs, it Fi%urg 1H 5 2\£/SV§bLorg]go data tfﬁr He/ictopactgr : B Frealls . 5 Ll LT REM% i )

. ) ) ) pylori Snowing € protein IS . o1 *\'r g Mf..wn.;,_,_'_‘ V1t e k| 2 | ) ._L ,,,,,,, 8 T Sef¥s apg G &
matter’ and Contamlnated fOOd and Water Symptoms of an i can be inferred that this is a common sporadically conserved throughout with no i i i rrrrrrrrrrrrrrrrrrrrrrrrrrr
H. pylori infection are excessive burping, feeling bloated, ' protein found in many different species of ~conservation at the end. | : qﬂ 10 o0, Ko, K—__P_ILD—K”PV L Voot oo b s v 0 g UL aL,aog,.; KUDEVHKa (aed e L UE
heartburn, fever, nausea, and unexplained weight loss. ' bacteria | . , L -
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edications are available to help. For most people however, . . | SRR T LUl Rl S
Helicobacter pylori causes almost no symptoms. - [ CEneoeus I L g»f_i_DEgQLl_rL ,,,NE”EHHE’MDHmgﬁ;‘_uug_ﬁcfiﬂwn
: DNA Coordinates complement(1190763..1192016) | | TR mm——————
i Basic Information Amino A(?i:g:::grtze IO 1 421574abap i | Figure 4 — WebLogo data for Helicobacter pylori HP1478 showing the protein is well conserved until amino
: I . i .
| COG0823 | B . | acid 705-768 where it is poorly conserved.
: COGS Periplasmic component of the Tol biopolymer : l . A el ke L Lty L
. | . I _ transport system [Intracellular trafficking] ! | aftian, ! -
Colored scanning electron micrograph of H pylori on : Seq;ier:iclz:r:c:;sed I.Coffee Sporadically conserved in the beginning but well | | CO n CI usion
- | ' d towards the middle and theend || B ' - |
;‘erl‘;ag;g;oissggc cells : Spgf:dsl‘z;v"‘; Pk bgg?:mngebi?we” | I | . ' The GENI-ACT proposed gene product did not differ
i Web-Logo conserved towards the middle and the end |, o | . significantly from the proposed gene annotation for each of the
| TIGRFAMs Tol-Pal system beta propeller repeat protein TolB. |, ’ : enes in th r n h th N
' | Structure-based PFAMs TolB_N: TolB amino-terminal domain : e L | J the group a d-as such, the genes-.appea to be
: Evidence HMM Logo Key Residues W70, 15, D40, FA7 | B . correctly annotated by the computer database.
l PDB 4JML.: Entity 1 containing Chain A | o ' l : :
| Transmembrane Helices 0 i i Gene Locus Geni-Act Gene Products Proposed Annotation
"""""""""""""""""""""""""""""""" ' | Cellular Localization Signal Peptide 0 | TMHMM posterior probabilities for HP1329 | HP1233 Tryptophanyl-tRNA synthetase | Tryptophanyl-tRNA synthetase
Meth Ods | PSORTb Final Prediction periplasmic | - | HP1126 Tol-Pal system beta propeller Tol-Pal system beta propeller
| M ] ) T ) repeat protein TolB repeat protein TolB
. ' ; . " Ll s AA 5 sU. KP IvvOpLar . e Y. S¢ ! :
MOdUIeS Of the GENI'ACT (http//WWWQGﬂI-aCtOrg/) were : HelICObaCter D_VIO” HP1126 %A"“'"’ﬁ“%“'"":et?ﬂ‘—'f’é';*l;"éﬁz'ﬁ'ﬂém“mc Y\T/wzplom?'ss%sg : : HP1329 Heavy metal efflux pump Heavy metal efflux pump
used to complete Helicobacter pylori genome annotation . . COG, TIGRFAM, PFAM, and PDB data < = |~ »,. & Sty e el | HP1478 ATP-dependent DNA helicase | ATP-dependent DNA helicase
. Lasbatakasestiatisashatisniescossc Sfxzzmssgzsasoz = ' '
The modules are described below: . supports HP1126 to be a Tol-Pal : : . | protein protein
' T L ewelbeiFe 5 oAl ediipE e S - Oy NV =g N W Sl NP Lo/ N
Modules Activities Questions Investigated : SyStem beta propeIIer repeat L§DLBSF R#TGD‘T’PE“’PD*CHJ | é_ |
Module 1- Basic Information DNA Coordinates and What is the sequence of my ' protein. Cellular localization data SR T %?TSDRGle oo b : | Refe rences
viodule Sequence, Protein Sequence ﬁfgsa?:g i?rﬁfiiginmiie s . predicts this protein to be found within (eSS . Gastritis and Peptic Ulcer Disease Caused by Helicobacter pylori. (n.d.).
. | 2 | |
! ' ' s by ey el oo N e 6 Fuap 1 ' Retrieved from
MOdUIe 2_ Sequence_Based Blast’ CDD, T'COﬁee, IS my Sequence S|m||ar to : the perlplasm Of the bla(’:terla' . Thls :%8588‘3865ﬁ%i‘i‘i%“ﬁ%?%%ﬁ%’e’é?%?@%%c E‘V§§§§§§s:§Eﬁﬁﬂi§§§s§§§§§§§§§£'§§§2£c : : . : htt // . b .k. k d /. d h /G t .t. d P t- UI D-
Similarity Data WebLogo other sequences in . corresponds to the protein’s function of = cilbn %ol el 00 408 o - o0y pS.lecr(()j ebW| II—I Ienygn.? u/in Iex.p p/Gastritis_and_Peptic_Ulcer Dise
Genbank? | ' : : \59383883ssenieeegsensins Tetnic B:«i”ggz"xaasngggsggég"ggﬁ‘f;':;c ' I ase ause elicobacter ori
Module 3- Structure-Based  TIGRfam, Pfam, PDB Are ihere functional domains : helpmg o maintain  the  outer h %,3 : transmembrane inside outside I T ep—— - -y-_- --------- ?F-)): ------------------------------
Evidence | | in my protein? : membrane. Due to the presence of VYLTGE"AHAYVE QLYDG“LPG | |
I . . I I
. - - many orthologs, it can be inferred that Ly N 1o bogsllSPoc, ' Figure 3 — WebLogo data and Cellular location data from the TMHMM database for Helicobacter pylori ! ACkn OWIed ments
Module 4- Cellular Gram Stain, TMHMM Is my protein in the ! C C o 8 b o sDaflA00. vape .t I I
Localization Data SignalP PSORT Phobius cytoplasm, secreted o ! this IS a common protem N many ARMIRR AR e —- 1 HP1329. The WebLogo at the top shows that the protein is well conserved from amino acid 1 to 1063 , but 1 _ , _
| | embedded in the " different species of bacteria Figure 2 — WebLogo data for Helicobacter pylori 1 then not well conserved from 1064 to the end. The TMHMM graph above shows the presence of 12 ,  Supported by an NIH Science Education Partnership (SEPA)
membrane? : P ' HP1126 showing the protein is sporadically |, transmembrane helices. ' Award - R250D010536
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