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Abstract Results
A group of genes from the microorganism Helicobacter HP0176 Helicobacter pylori HP1166: hod
pylori were annotated using the collaborative genome . DNA Coordinates 182781..183704 o PFAM and PDB data suggests that HP1166 is phosphoglucose isomerase o
annotation website GENI-ACT. The GenBank proposed gene | Basic Information ___DNALength 924 nt . protein which converts glucose 6-phosphate into fructose 6-phosphate during
product name for each gene was assessed in terms of the Amino Acid Sequence Length 0501 1-szolzr32tose/tagatose ' glycolysis for energy metabolism. Cellular localization data predicts that
general genomic information, amino acid sequence-based | bispHosphate aldolase ' HP1166 functions in the cytoplasm. : DNA Coordinates complement (1447156..1448028)
similarity data, structure-based evidence from the amino acid : COGS [Carbohydrate transportand | | HP1275 . | Basic Information DNA Length 873 nt
sequence, and cellular localization data. The GenBank i Seq;iegic::;:c;ased metabolism] | DNA Coordinates 1350206...1351585 | Amino Acid Sequence Length ool
proposed gene product name did not differ significantly from i y T Coffec well conserved at the beginning | | | Basic Information DNA Length 1380 nt i COGOL58-thP'hF:UCtOSG'1’6
the proposed gene annotation for each of the genes in the | not the end i Amino Acid Sequence Length 459 aa i COGS [Carbor:ilgr;tseptr:ni;% X
group and as such, the genes appear to be correctly | Web-Logo fairly well conserve@ throughout : COG1109: ManB- : Sequence-based etabolism
annotated by the computer database | TIGRO1859 fruc_bis_ald_: class | COGS Phosphomannomutase | Similarity . 1
________________________________ L TIGRFAMs Il fructose-1,6-bisphosphate | - [Carbohydrate transportand | T-Coffee wetll conscﬁrved n thedb‘ﬁ;]””'”gé
. : aldolase : metabolism] : NOt asS well conserved at the en
I ntrOd U Ct| on i Stru:scjit:ir:r-‘lzzsed PFAMs pfam01116 F_bP_aldolase i Seqtsjier:iclzae;ﬁased Not well conserved in the E Web-Logo not V\{ell .c.onservled
LBt ot also Kk L ovior : HMM Logo Key Residues D84 H85 G177 H207 | y T-Coffee beginning and end. Well | TIGRFAMs : 110 S MG )&
elicobacter pylor, also known as M. pylor, 1S a gram- | PDB class 1 fructose-biphosphate | conserved in the middle. | Structurebased PFAMSs . phamOhO?;1GNFtructqsel-;-G- .
negative, spiral-shaped bacterium that are found in mucus : aldolase | Web-Lodo Mostly well-conserved i rralliEn ek : Isphosphate, N-terminal domain
layers in the lining of the stomach. H. pylori moves by the | Transmembrane Helices none i 9 throughout i Evidence HMM Logo Key Residues G49(’thSB’tP|11O’I1758
means of multiple flagella and use them to burrow into the ' | Cellular Localization Signal Peptide none | TIGR03990:Arch_GImM; | PDB Sebigplfgsl;f?astea-se’ -
AL ! PSORTb Final Prediction cytoplasmic ! catalyzes the conversion of | !
mucus lining of the stomach. | o : , , b : TIGRFAMs qucoZamine-G-phosphate o | | Transmembrane Helices none
Helicobacter pylori is commonly found in the majority of ' Helicobacter pylori HPO176: | . ' | Cellular Localization Signal Peptide none
. , . o : : glucosamine-1-phosphate. : gnaireplide ,
people. About two-thirds of the world’s population has it in . COG, PFAM, TIGRFAM, and PDB data supports HP0176 to be a fructose- fam02878:PGM_PMM_I; | PSORTD Final Prediction Cytoplasmic
their body, but can remain dormant. If the bacteria do . bisphosphate aldolase, an enzyme that breaks down fructose 1,6- Strcht_L;re-based SEAIM Phosphoglucomutase/ i
become active, they can cause sores, called ulcers, in the ' bisphosphate into DHAP and glyceraldehyde 3 phosphate during glycolysis ! vigence S phosphomannomutase, ' Helicobacter pylori HP1358:
lining of your stomach and the duodenum. H. pylori causes for energy metabolism. Cellular localization data predicts this protein to | alpha/beta/alpha domain| | \ COG, PFAM, and PDB data supports HP1358 to be a fructose-1,6-
more than 90% of duodenal ulcers and up to 80% of gastric ' function in the cytoplasm. | HMM Logo Key Residues D48 ' bisphosphatase, an enzyme that converts fructose-1,6-bisphosphate to fructose
ulcers which can sometimes lead to stomach cancer. The | * . : PDB PMM/PSh'\gSV;';Ztre'bOSM' ,  6-phosphate in glycolysis for energy metabolism. Cellular localization data
bacteria rele_a_ses an enzyme called urease whlch re_duces | 3fMﬁL@MﬁbﬂLguA&EgQYQXEAFNXNLEQ ] Eiggpg\igchob [Pty rovanla | Transmembrane Helices one ' predicts that HP1358 functions in the cytoplasm.
stomach acidity, allowing the bacteria to survive in the | G oPTRenestatiueteRetNeaaRNeNsss, W EBUIBEEBERR T eREERs5us3E8582553:. | | Cellular Localization Signal Peptide none :
stomach. E N N E PSORTb Final Prediction cytoplasmic E R NSO A - N <
-I,_-,h(/%-re bare;‘ man>/ \_/ve_lysl tccl)_ tesél onde fot[_bthcel ptr estence of i Zf:AlhEAASE;%SP y 'g?eéeGAﬁY_éﬁefLW E’Zéllsﬁnééﬁéi'é__.%@.lgz. velom Elpa o ' Helicobacter pylori HP1275: | CO“C'USIO“

. EEBB5889390YELSSRLAGABELEAB500S,  WGISE0000 83855080500 REERPRANNRe - : : :
bree;Ct(r)] fecstesr gt}églnag’:ic gn”j[gsts Ognd aer;]('joosgé igsb?é :ireesa D 4 )  COG, TIGRFAM, PFAM, and PDB data supports HP1275 to be a . The GENI-ACT proposed gene product did not differ
Althouah th,e bacteriag o ca,use roblemsp ther: aré L ' phosphomannomutase, an enzyme that transports phosphate groups between ' significantly from the proposed gene annotation for each of the
antibio?ics it cort Kl the Bociarin andphel the, S, i Pguv,xfggpﬂégxegggeﬂgsgg.;ggﬁg_ﬁ ‘eelitymGossve.a o e EDY | sugar substrates, glucosamine-6 and glucosamine-1 in glycolysis for energy | genes in the group and as such, the genes appear to be

_ P u ] i ) T TR R R j i metabolism. Cellular localization data predicts that HP1275 functions in the i correctly annotated by the computer database. All proteins
The bacteria may be passed from person to person by direct LY : | | | . . . .
_ _ = | S ' cytoplasm. ' annotated seem to be involved with energy metabolism in H.
contact of saliva, vomit, or fecal matier. G \k‘ Y T esevmwoeSieo kPay ww M1 . raveveel Bo K VBKVmiom . A . pylori.
It can also be spread by consuming S NS i NSE855S22885882 - PP PPRANNANENE.  WRAARRNUALBRBBEAANLRENERERNEEEERE. Lo : |
contaminated food and water. 2 | S . | M Fea R vellte = IGLAFDGDAm GUVT. I.YPDRLL |
e : : - 2 e, —?mM~mmezg;ézt’é’észégm-‘é;%";%g:ﬁ';c %z';%ﬁgggﬁ%ﬁ&%%és[éés';@%’éé s%&gggg%gé | Ii) ecr:jes Geni-Act Gene Products Proposed Annotation
Colored scanning electron micrograph of H pylori on S e GiEdRedbiaerd fhee R A cofOPR W B 1o : | T ——— Y
surface of gastric cells : | N | gf--A,Y mate, oo YA.YGRDGH'—S DLl | \LFDVKCER L. | HG& | HP0176 ruc osael-d (;Tgs eosp ate ruc osael-d (I)T;s eosp ate
web.stanford.edu : Figure 1 — WebLogo data for HP0176 shows that | RS ARREATSSINSSEIRANAARRLARSEE0d, WONENEASHLEES5SS55558855005585088c |
! the protein has areas that are fairly well conserved D’“EA,FGTAGNASK Kol e ae Vi cEL Lo : : HP1166 Phosphoglucose isomerase Phosphoglucose isomerase
"""""""""""""""""""""""""""""""""" E throughout LELELEREEEEEEEELLEEEEEEEEEEEEE LI E EHE,L:J&&; Losl .o MVET gng;AIT\ gééMmeljgf ] KATEMKETQAL'EA,GEMSGH JFF i HP1275 Phosphomannomutase Phosphomannomutase
Methods I GEE e, ... - | | HP136 FruclosetE-bisphosphatase | Fructose-1,6 bisphosphatase
: - i i DNA Coordinates 1230660..1232297 . |
MOdUIeS Of the GENI ACT (http//WWWQenl aCtorg/) Were | Basic Information DNA Len th 1638 nt I ; e Q“GVMLIQSMEEQYN&KLIFVC&@ ;é%ggggng&%g;és!‘}%Eé},ﬁwtQG?EE'E\'I\? AN T D S iy e
used to complete Helicobacter pylori genome annotation . | T TCn gnce v = | TTTRSRSESRSRSTIETIITEiERuSSumERe NARINRIIRSHARRASRARSREnRERRRRRERRC References
The modules are described below: | Cogus . No significant hits s D 3 oy |
Modules Activities Questions Investigated | Sequence-based T-Coffec No orthologs o %g%%gﬁgglgiggéiwé-;gg;gg%g;gc -%j;t%giézgggg%g'\é;’%‘:ggéﬁgggﬁ.‘g;% ' H. pylori Bacteria Infection: Symptoms, Diagnosis, Treatment, Prevention.
Module 1- Basic Information  DNA Coordinates and What is the sequence of my | Similarity Web-Logo No orthologs A ' (n.d.). Retrieved from https://www.webmd.com/digestive-disorders/h-pylori-
Module Sequence, Protein Sequence gene and protein? Where is | T , 182 s | ' _ ;
it located in the genome? i TIGRFAMs PFool\:lsj ée,lglz?rl]flcar;]t hllts R Kxgl&nﬁ‘{ e A 559-,§L:x|DGMHV559 . helicobacter-pylori#1
— | : Phosphoglucose | N EEE3EEEEESLNRNCErEEEINIESEEEEslc WESSSSYSINS5S9559535559555593285%c |
'\Sﬂiﬁ’i,‘gﬁé'ﬁgue"ce'aased 5\',2?&%?3’ I-ofice, oy S60U6NCES IN larto : StrI:Ect_udre-based PFAMs somerase L , ' Helicobacter Pylori. (n.d.). Retrieved from https://www.cedars-
Cenbank? i vidence HNIM Logo Key Residues No significant residues E > KlelDCQNGAGG el GocV LFC EG,“_{ QLxﬂAsNTTPvLM LREEADTQAAAER“( E sinai.org/health-library/diseases-and-conditions/h/helicobacter-pylori.html
Module 3- Structure-Based  TIGRfam, Pfam, PDB Are there functional domains | PDB pGl glucosephosphate isomerase | e e e e B S A T e P e T T e e
=vidence in my protein’ | Transmembrane Helices none o A
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Module 4- Cellular Gram Stain, TMHMM, Is my protein in the | Cellular Localization Slgna!I Peptlde. _ QP& . nEa!DGEFPNﬂtPQPKeENLS IAaVKE A ea e o PP | g
Localization Data SignalP, PSORT, Phobius ~ cytoplasm, secreted or | PSORTD Final Prediction cytoplasmic | NSESS¥SsHN3885NfssYRIS 50 RLMERAg. NETTILEIIGISUFIIFIIRANRC _ . Supported by an NIH Science Education Partnership (SEPA)

embedded in the | | | A
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membrane ! 1 Figure 2 — WebLogo data for HP1275 shows that the protein has many well conserved areas throughout. !
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