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2 Homework

* Transcripts and splice variants

= NCBI - Evidence Viewer
- © Full Length RefSeq cDNAs
= © UniGene EST Assemblies
o dbEST Assemblies

= ENSEMBL Genes

O Transcripts
o Splice Variants

= UCSC Genome Browser
O RefSeq Tracts
© Human EST tracks
o Spliced EST tracks
O UniGene Track
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Protein Sequence and Classification Databases

Evolution
" Sequence Similarity or Distance
" (lustered into protein Superfamilies and Families
" Multiple sequence alignment profiles or Hidden Markov Models
* Phylogenies
Function

" Sequence motifs (consensus sequences), Positions Specific Scoring
Matrices (PSSMs), Profiles, Hidden Markov Models (HMMs)

O Active sites
o Binding sites for ligands, substrates, DNA

O Protein-protein interaction sites
" Enzymes, Structures, Receptors, Pores, Signals, Regulators

Structure

" Secondary Structure
" Tertiary Folds — Hidden Markov Models

" (Clustered into protein domains, superfamilies and families

" Quaternary Complexes - Interaction Databases] | Doug Brutiag 2010
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Protein Sequence Databases
(Historical Order)

National Biomedical Research Foundation (NBRF) => Protein Identification Resource (PIR)
—  Margaret Dayhoff
—  Atlas of Protein Sequences
—  Phylogenies, evolution, amino acid substitution matrices (PAM) and discovering active sites in enzymes
—  PIR SF Evolutionary Family , iProClass Functional site analysis and ontologies , iProLink to literature
—  UniProt - Universal Protein Resource
SwissProt (EXPASY site)
—  Amos Bairoch
— Manual curation and annotation
—  Highly cross-referenced
—  Many useful analytical tools (EXPASY Tools)
—  2D-PAGE and Mass Spectrometry databases
—  Prosite functional motif database
—  UniProt - Universal Protein Resource
TREMBL
—  Translation of mRNAs (RefSeq), UniGene, open reading frames (ORFs) and predicted genes from genomes
—  Automatic annotations
EMBL => EBI Protein databases
= Clusters

— Interpro linked to domain and motif databases (CATH, PANTHER, PRINTs, PROSITE, pFAM, PIRSF,
PRODOM, SCOP, SMART, SUPERFAMILY)

— Intron-exon structure and links to ORFs, coding regions
—  UniProt - Universal Protein Resource
NCBI Protein Database
—  Protein and nrPRO database SwissProt, PIR and translated genes/genomes
—  Protein Clusters Database (prokaryotic) and COGS and KOGS
— Linked to coding regions and intron/exon structure
—  Linked to coding SNPs and variations databases
—  Linked to MMDSB structure database
- Linked to 3D domains
—  Linked to CDD Conserved Domain Database

UCSC Proteome Browser [@ (i) | Doug Brutlag 2010



http://pir.georgetown.edu/
http://pir.georgetown.edu/pirwww/dbinfo/pirsf.shtml
http://pir.georgetown.edu/pirwww/dbinfo/iproclass.shtml
http://pir.georgetown.edu/pirwww/iprolink/
http://pir.uniprot.org/
http://www.expasy.org/sprot/
http://www.expasy.org/tools/
http://www.expasy.org/ch2d/
http://www.expasy.org/prosite/
http://www.expasy.org/sprot/
http://www.ebi.ac.uk/Databases/protein.html
http://www.ebi.ac.uk/clustr/
http://www.ebi.ac.uk/interpro/index.html
http://www.ebi.ac.uk/uniprot/
http://www.ncbi.nlm.nih.gov/sites/entrez?db=protein
http://www.ncbi.nlm.nih.gov/sites/entrez?db=proteinclusters
http://www.ncbi.nlm.nih.gov/COG/
http://www.ncbi.nlm.nih.gov/sites/entrez?db=snp
http://www.ncbi.nlm.nih.gov/sites/entrez?db=structure
http://www.ncbi.nlm.nih.gov/sites/entrez?db=domains
http://www.ncbi.nlm.nih.gov/sites/entrez?db=cdd
http://genome.ucsc.edu/cgi-bin/pbGateway
http://creativecommons.org/licenses/by/3.0/

UniProt Sequence Databases
http:/ /www.uniprot.org/

® UniProt Archive (UniParc)

— Stable, comprehensive, non-redundant collection of all
protein sequences ever published

— Merged from PIR, SwissProt, TREMBL, DDBJ/EMBL /
GenBank proteins and proteomes, PDB, International

Protein Index, RefSeq translations and other organism
proteomes not yet in DDBJ/EMBL / GenBank

®* UniProt Reference (UniRef)

— Three non-redundant collections based on sequence
similarity clusters

® UniRef100 has all identical and identical overlapping
subsequences merged into one entry in UniRef100

* UniRef90 merges all protein sequence clusters with 90%
sequence identity into a single entry.

* UniRef50 merges all protein sequence clusters with 50%
sequence identity into a single entry
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UniProt Sequence Databases (cont.)
http:/ / www.uniprot.org/

® UniProt Archive (UniProt)
— UniProt/SwissProt

® Manually curated highly-annotated sequences from
SwissProt & PIRSF including descriptions, taxonomy,
citations, GO terms, motifs, functional and structural
classifications, residue specific annotations including
variations.

® Some automatic rule-based annotations including InterPro
domains and motifs, PROSITE, PRINTS, Prodom, SMART,
PFAM, PIRSF, Superfamily and TIGRFAMS classifications.

— UniProt/ TREMBL

® Automatically translated from genomes including
predicted as well as RefSeq genes.

® Automated rule-based annotations.
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RuleBase Protein Annotations
Fleischmann et al. 1998

® Learn rules from SwissProt

— Find all SwissProt sequences with a specific motif, profile or
HMM (from InterPro)

— Examine all annotations (keywords, taxonomy, GO Term:s, etc.)
of SwissProt proteins that share a motif or a domain profile

— Discover annotations common to all these proteins
— Record rule that motif, profile or HMM=> annotation

* Apply rules to TREMBL

— Find TREMBL sequences which have the same domain or
motif as in RuleBase

— Apply common annotations to TREMBL
— Flag annotations as “BY SIMILARITY”

® Generates many false annotations
— Due to low specificity domain or motif profiles
— Large size of TREMBL compared to SwissProt training set

— Used eMOTIFs (higher specificity motifs < 1 error per 10°
amino acids) to confirm patterns

— Build rules based on multiple motifs (Spearmint)
— Introduced confidence thresholds
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Serine Protease Catalytic Triad

Three conserved motifs containing the three residues of the catalytic triad in the serine
protease subtilisin BPN of Bacillus amyloliquefaciens. The first conserved motif is shown
in red (residues 135-146; Prosite PS00136) and contains the active site aspartate (red
spheres). The second conserved motif is shown in blue (residues 171-181; Prosite
PS00137) and contains the active site histidine (blue spheres). The third motif is shown in
yellow (residues 326-336; Prosite PS00138) and contains the active site serine (yellow
spheres).
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Filtering erroneous annotations with negative rules
(Xanthippe) Wieser et al. 2004

* Examine taxonomic and other “core” annotations
that lack a more specific annotation in SwissProt
— All bacterial proteins lack “nuclear protein” annotation

— If RuleBase assigns “nuclear protein” to a bacterial
protein in TREMBL then remove it

— >4,000 exclusion rules based just on taxonomic class
— Build exclusion rules based on decision trees involving
multiple motif annotations
® Some exclusion rules in error due to database bias
— All venomous snakes lacked ATP binding proteins!

® The only SwissProt proteins from venomous snakes came
from venom, not from the rest of the organism!
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Performance of Xanthippe

(Tested by Crossvalidation on SwissProt)

99%

98%

97%a

Y6%%

Rule Base Spearmint
722 = 0.65% 1731 = 0.58%%
445 = 0.40%

3506 = 1.16%

108 981 =97.81%

291 411 = 96.80%,

| Ineorrect Predictions.

not Contradicted

“Incorrect Predictions,

Contradieted

Correct Predictions,
Contradicted

Correct Predictions,

not Contradicted
m m
Detected . Reduced Entries mot toue hed
— Errors Recall — by Xanthippe

Fig. 3. Performance of Xanthippe exclusion trees on keyword
predictions from RuleBase and Spearmuint.
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ExPASy Proteomics Server

http:/ / www.expasy.org /

Search 'L ExPASy web site |5 for
ExPASy Proteomics Server

Swiss Institute of
Bioinformatics

Databases Tools Services Mirrors About Contact

You are here: ExPASy CH

. The ExPASYy (Expert Protein Analysis System) proteomics server of the Swiss Institute of Bioinformatics (SIB) is dedicated to
~ the analysis of protein sequences and structures as well as 2-D PAGE (Disclaimer / References / Linking to ExPASY).
N Tools & Sotvere -
Protein Spotlight - Dec 21,
B UniProtkKB, PROSITE, HAMAP, SwissVar, Proteomics tools, Blast, ScanProsite, 2009 String of intrusion
y : . - When | was little, | used to wear
. ViralZone, SWISS-MODEL Repository, Melanie, MSight, Make2D-DB, SWISS- el sobtan shitte that tiare il
SWISS-2DPAGE, World-2DPAGE MODEL, Swiss-PdbViewer by my grandmother. So? Well, onto
: . them she sewed tiny nacre butions
Repository, MIAPEGeIDB, ENZYME, [full list] you could never get hold of and
GlycoSuiteDB, UniPathway which mesmerized me because of
. _ _ : the different colours that shone off
[details] [full list] them depending on how you
oriented them in the light. [more]
World-2DPAGE - Oct 23,
Downloads, Protein Spotlight, What's New?, E-mail alerts, UniProtkB 2009
New data uploaded into the World-
Protéines a la «Une», e-proxemis, documentation, How to link to ExPASy, PDPAGE Repository. Currently,
i ; mr : 113 maps for 16 species are
Bioinformatics core facility for Proteomics Advanced search e I s R A
[full list] [full list] Portal.
m [more news] [SIB news]
o '-'.:"" ..I | -".%_ ':-I‘ | :I:"jll
KR
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ExPASy Proteomic Tools
http:/ / www.expasy.org/ tools/

Search | ExPASy web site ;]‘ far
ExPASy Proteomics Server

Swiss Institute of
Bioinformatics

Databases Tools Services Mirrors About Contact

You are here: ExPASy CH > Tools

. ExPASy Proteomics tools

. The tools marked by gl are local to the ExPASy server. The remaining tools are developed and hosted on other servers.

[Protein identification and characterization] [Other proteomics tools] [DNA < Protein] [Similarity searches] [Pattern and proflle searches] [Post-translational modificatien prediction] [Topology prediction]
[Primary structure analysis] [Secondary structure prediction] [Tertiary structure] [Sequence alignment] [Phylogenetic analysis] [Blological text analysis]

Protein identification and characterization
. Identification and characterization with peptide mass fingerprinting data

. « Aldente «k - Identify proteins with peptide mass fingerprinting data. A new, fast and powerful tool that takes advantage of
Hough transformation for spectra recalibration and outlier exclusion. Download the stand-alone version
« FindMod i - Predict potential protein post-translational modifications and potential single amino acid substitutions in peptides.
Experimentally measured peptide masses are compared with the theoretical peptides calculated from a specified Swiss-Prot
entry or from a user-entered sequence, and mass differences are used to better characterize the protein of interest.
. + FindPept i - Identify peptides that result from unspecific cleavage of proteins from their experimental masses, taking into
account artefactual chemical modifications, post-translational modifications (PTM) and protease autolytic cleavage
¢ GlycoMod i - Predict possible oligosaccharide structures that occur on proteins from their experimentally determined masses
(can be used for free or derivatized oligosaccharides and for glycopeptides)

o Mascot - Peptide mass fingerprint from Matrix Science Lid., London

¢« PepMAPPER - Peptide mass fingerprinting tool from UMIST, UK

» ProFound - Search known protein sequences with peptide mass information from Rockefeller and NY Universities [or from
Genomic Solutions]

» ProteinProspector - UCSF tools for peptide masses data (MS-Fit, MS-Pattern, MS-Digest, etc.)

Identification and characterization with MS/MS data
« Popitam & - Identification and characterization tool for peptides with unexpected modifications (e.g. post-translational

modifications or mutations) by tandem mass spectrometry
e Phenyx & - Protein and peptide identification/characterization from MS/MS data from GeneBio, Switzerland

+ Mascot - Sequence query and MS/MS ion search from Matrix Science Lid., London
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Prote UniProt Database
http:/ /www.uniprot.org/

" UniPror + Dow
Search in Query
| Protein Knowledgebase [(UniProtkB) + ] PCHa (search ) ((clear ) Fields »
ID Mapping Retrieve Align Blast Search
WELCOME NEWS &
E The mission of UniProt is to provide the scientific community with a UniProt release 15.12 — Dec 15, 2009
comprehensive, high-quality and freely accessible resource of protein Through the Looking-Glass -
sequence and functional information. Cross-references to

ArachnoServer and InParanoid

Swiss-Prot - TrEMBL
» Forthcoming changes
» News archives

. ﬁ What we provide » Statistics for UniProtkB:

UniProtkB Protein knowledgebase, consists of two sections:

0 Swiss-Prot, which is manually annotated
and reviewed.

SITE TOUR

T TrEMBL, which is automatically annotated

E and is not reviewed.
Includes Complete Proteome Sets.
UniRef Sequence clusters, used to speed up similarity
searches.
UniParc Sequence archive, used to keep track of

sequeances and their identifiers.

Supporting data Literature citations, taxonomy, keywords and

e Learn how to make best use of

the tools and data on this site.
g
PROTEIN SPOTLIGHT

prot = String of ntrusion

January 2010

_ When | was little, | used to wear
i little cotton shirts that were knitted
by my grandmother...

@ @ Doug Brutlag 2010
o mv |



http://www.uniprot.org/
http://creativecommons.org/licenses/by/3.0/
http://www.uniprot.org/

$ UniProt PCNA Search

http:/ / www.uniprot.org/uniprot/?query=PCNA&sort=score

ot > UniProtkB Downloads - Contact - Documentation/Help

Search Blast Align Retrieve ID Mapping *
Search in Query
| Protein Knowledgebase (UniProtKB) | :] PCNA search ) [ Clear ) Fields »

. 1 - 25 of 1,035 results for PCNA = in UniProtKB sorted by score descending

sow Browse by taxonomy, keyword, gene ontology, enzyme class or pathway | = » Reduce sequence redundancy to 100%, 90% or 50% | -} Customize display

» Show only reviewed 7 (UniProtKB/Swiss-Prot) or unreviewed 7 (UniProtKB/TrEMBL) entries
» Restrict term "pcna” to protein family, gene name, gene ontology, protein name, strain, taxonomy, web resource

. Page 1 of 42| Next »
Accession Entry name Status Protein names Gene names Organism Length \
O P12004  PCNA_HUMAN ::t"ig':;a““g cell nuclear poya Homo sapiens (Human) 261
O P17918  PCNA_MOUSE ::g':;‘““g col nuclear o .ns Mus musculus (Mouse) 261
O QODEA3 PCNA_CHICK ::t"ig':;“““g col nuclear | noya Gallus gallus (Chicken) 262
Proliferating cell nuclear Danio rerio (Zebrafish) (Brachydanio
) Q9PTP1 PCNA_DANRE antigen pcna rerio) 260
Proliferating cell nuclear L
[ PO4861 PCNA_RAT antigen Pcna Rattus norvegicus (Rat) 261
_ Proliferating cell nuclear mus209 (PCNA) y .
O P17917 PCNA_DROME * antigen (CG9193) Drosophila melanogaster (Fruit fly) 260
O QOUWR9 PCNA_THEFM E::;:“'”memse shiding o (ponA) Thermococcus fumicolans 249
Proliferating cellular PCNA (PCNA1) Arabidopsis thaliana (Mouse-ear
8 OMTUT | PCNAT_ARATH nuclear antigen 1 (At1g07370) (F22G5.29)  cress) 263
Probable DNA i D
o ; s Autographa californica nuclear
O P11038 PCNA_NPVAC | Elc;%n;erase sliding PCNA (ETL) polyhedrosis virus (AcMNPY) 256
DNA nolvmerase slidina nenA (nenA-1) _
N7t - ¢
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UniProt PCNA Search

http:/ / www.uniprot.org/uniprot/?query=name%3Apcna&sort=score

Downloads - Contact - Documentation/Help

Search

Search in

| Protein Knowledgebase (UniProtkB) |5

rot 3 > UniProtkKB

Blast

Align
Query

Retrieve ID Mapping *

ry

)

nameipcna

search ) [ Clear ) Fields »

1 - 25 of 161 results for name:pecna= in UniProtKB sorted by score descending

+ou Browse by taxonomy, keyword, gene ontology, enzyme class or pathway | a: Reduce sequence redundancy to 100%, 90% or 50% | =} Customize display

» Show only reviewed 7 (UniProtkKB/Swiss-Prot) or unreviewed

O

O

O

O

O

O

O

O

O

O

Accession Entry name

P15873

P12004

QesM7Q7

Q8DEA3

QSPTP1

P17918

PO4961

Q03392

Q8ZW35

002115

PCNA_YEAST

PCNA_HUMAN
PCNA1_ARATH
PCNA_CHICK
PCNA_DANRE
PCNA_MOUSE
PCNA_RAT
PCNA_SCHPO
PCNAZ2_ARATH

PCNA_CAEEL

Status Protein names

Proliferating cell
nuclear antigen

Proliferating cell
nuclear antigen

Proliferating cellular
nuclear antigen 1

Proliferating cell
nuclear antigen

Proliferating cell
nuclear antigen

Proliferating cell
nuclear antigen

Proliferating cell
nuclear antigen

Proliferating cell
nuclear antigen

Proliferating cell

nuclear antigen 2

Proliferating cell
nuclear antigen

" (UniProtKB/TrEMBL) entries

Gene names

POL30 (YBROBSC) (YBR0811)

PCNA

PCNA (PCNA1) (At1g07370) (F22G5.29)
PCNA

pcna

Pcna

Pcna

peni (pen) (SPBC16D10.09)
At2g29570 (F16P2.5)

pen-1 (W03D2.4)

Page 1

Organism

Saccharomyces
cerevisiae (Baker's
yeasi)

Homo sapiens (Human)

Arabidopsis thaliana
(Mouse-ear cress)

Gallus gallus (Chicken)

Danio rerio (Zebrafish)
(Brachydanio rerio)

Mus musculus (Mouse)

Rattus norvegicus (Rat)

Schizosaccharomyces
pombe (Fission yeast)
Arabidopsis thaliana
(Mouse-ear cress)

Caenorhabditis elegans

of 7| Next »

Length

258

261
263
262
260
261
261
260
264

229
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UniProt PCNA Reviewed Search

http:/ / www.uniprot.org/uniprot/?query=name%3Apcna+AND+reviewed %3 Ayes&sort=score

Downloads - Contact - Documentation/Help

Search Blast Align Retrieve ID Mapping *
Search in Query
| Protein Knowledgebase (UniProtiB) 24 name:pcna AND reviewed: yes search | ( Clear ) Fields »

1 - 25 of 102 results for name:pcna= AND reviewed:yes = in UniProtKB sorted by score descending =

<= Browse by taxonomy, keyword, gene ontology, enzyme class or pathway | ai Reduce sequence redundancy to 100%, 90% or 50% | [} Customize display

Page 1 of 51 Next »
Accession Entry name Status Protein names Gene names Organism - Length

O P15873 PCNA_YEAST El’l‘;'gi?;rt?g‘;i“ POL30 (YBR08SC) (YBR0811) gggac;;?;?en}gc:lfer's 258
O P12004  PCNA_HUMAN :ﬁ'gz’ra;ir:‘t?g‘;i“ PCNA Homo sapiens (Human) 261
O QIM7Q7 PCNA1_ARATH :lﬁ'gz:a;ir:‘t?g‘;i“;‘hr PCNA (PCNA1) (At1g07370) (F22G5.29) ?&iﬁ"’;ﬁﬂ:’gg"a 263
O QIDEA3 PCNA_CHICK :ﬁ'gz?;i,:‘t?g‘;“ PCNA Gallus gallus (Chicken) 262
Ccorter owaomee Pllmngedl o, Dozt e
O P17918  PCNA_MOUSE ﬁﬁ'gz'f;ir"‘t?g‘;“ Pcna Mus musculus (Mouse) 261
O P04961  PCNA_RAT :n'gz’ra;ir:‘t?g‘;i“ Pcna Rattus norvegicus (Rat) 261
0 Q03392 PCNA_SCHPO 53‘;‘;2?;2‘%‘;“ pend (pen) (SPBC16D10.09) ggm;gs(if:;gfgﬁ 260
O Q9ZW35 PCNA2_ARATH & :m‘gz?;i:t?g‘;“z At2g29570 (F16P2.5) ?ﬁiﬁ“’sjﬁfc‘:‘js":;"a 264
0 002115  PCNA_CAEEL lear antsan  Pen-1(W03D24) Caenorhabditis elegans 229
o osaka7  PONADICDI o PIORETICH  pona (DDB_Go287607) ko PR BT

N/ @000
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Prot UniProt PCNA BLAST Search

http:/ / services.uniprot.org

/blast/blast-20100119-1750384724

' =P12004 i Blast

MFEARLVOQGSILKKWVLEALKDLIN EACWDISSSCYNLOSMDESHVSLVOLTLRSECFDTY

LOWEQLGIPEQEYSCVVEKMPSGEFARICRDLSHIGDAVVISCAK DOVRFSASGELGNGHNI
KLSOTSNVDKEEEAVTIEMNEPYOLTFALRYLNFFTKATPLESTVTLEMSADWPLVVEYK b

RCDRNLAMGWNLTSMSKILKCAGNEDITLRAEDNADTLALVFEAPNQEKVSDYEMKLMD

Downloads - Centact - Documentatio

Blast tips

You can enter:

+ a protein or nucleotide sequence

+ a valid UniProt identifier, for example:
PO0750 or A4_HUMAN orUPIO0000000

IADMGHLEYYLAPKIEDEEGS ~ “« Options
| Database Threshold  Matrix Filtering Gapped
[ UniProtkB [ [10 4 [ pLOsuM-&2 | 5] [ None [ [ yes 5]
E 1D Mapping Retrieve Align Blast Search
1 - 25 of 250 results for Blast Search of in UniRef30
|k Graphical Overview | [ Customize display
. Job information - Blast parameters
Representative Member [SHOW
UniRef Id ——
J_; Accession Status Protein names"
8 UniRef90_P12004 3| P12004 4 Proliferating cell

= UniRef90_UPIO0005A448C a UPIO0D005A449C

=] UniRefo0_Q8SDEA3 B QIDEAS3
O UniRef90_Q8PTP1 ) QIPTP1
4 UniRefo0_P18248 = P18248
) UniRefo0_C3ZRF2 8

= UniRef90_UPIO0006A37AA & UPIOD0O0BA37TAA

nuclear antigen

PREDICTED: similar to
proliferating cell
nuclear antigen

Proliferating cell
nuclear antigen

Proliferating cell
nuclear antigen

Proliferating cell
nuclear antigen

PREDICTED: similar to
proliferating cell
nuclear antigen

Mor
Hits
(250 F&d
Page 1 of10
Organism™ Local alignment Len
Homo sapiens { ]
(Human)

Canis familiaris i |

Gallus gallus i |
(Chicken)

Danio rerio i }
(Zebrafish)
(Brachydanio
rerio)

Xenopus laevis { |
(African clawed
frog)

Ciona i |
intestinalis
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Prot : UniProt PCNA Alj t
http:/ / services.uniprot.org/ clustalw / clustalw2-20100119-1756592823
ClustalW results
Entry results - ClustalW results - Amino acid properties - Sequence annotation (Features) - ClustalW parameters (help) - ClustalW tree
. Accession Entry name Protein names Organism Gene

1 P17918 PCNA_MOUSE Proliferating cell nuclear antigen (PCNA) (Cyclin) Pcna

O P04961 PCNA_RAT Proliferating cell nuclear antigen (PCNA) (Cyclin) Pcna

O P12004 PCNA_HUMAN Proliferating cell nuclear antigen (PCNA) (Cyclin) PCNA

1 QSDEA3 PCNA_CHICK Proliferating cell nuclear antigen (PCNA) PCNA

O Q9PTP1 PCNA_DANRE Proliferating cell nuclear antigen (PCNA) pcna

O QsMm7Q7 PCNA1_ARATH Proliferating cellular nuclear antigen 1 (PCNA 1) PCNA (PCNA1) (At1g07370) (F22G5.29)

8 |P15873 PCNA_YEAST Proliferating cell nuclear antigen (PCNA) POL30 (YBR088C) (YBR0811)

P17918 MFEARLIQGSILEKVLEALEKDLINEACWDVSSGGVNLQSMDSSHVSLVQLTLRSEGFDTY 60 PCNA MOUSE

P04961 MFEARLIQGSILEKVLEALEKDLINEACWDISSGGVNLQSMDSSHVSLVQLTLRSEGFDTY 60 PCNA_RAT

P12004 MFEARLVQGSILEKVLEALEKDLINEACWDISSSGVNLQSMDSSHVSLVQLTLRSEGFDTY 60 PCNA_ HUMAN

Q9DEA3 MFEARLVQGSVLERVLEALEKDLITEACWDLGSGGISLOQSMDSSHVSLVQLTLRSEGFDTY 60 PCNA_ CHICK

Q9PTP1 MFEARLVQGSILEKVLEALEKDLITEACWDVSSSGISLOQSMDSSHVSLVQLTLRSDGFDSY 60 PCNA_ DANRE

QOIM7Q7 MLELRLVQGSLLEKVLESIKDLVNDANFDCSSTGFSLQAMDSSHVALVSLLLRSEGFEHY 60 PCNA1l_ ARATH

P15873 MLEAKFEEASLFERIIDGFEDCVQLVNFQCERKEDGIIAQAVDDSRVLLVSLEIGVEAFQEY 60 PCNA_YEAST
XEWd 35 TaFpr¥HLIiLz.zE 3 . £% .- *o Hpasd M ¥ k% 3 ta™E ¥

P17918 RCDRNLAMGVNLTSMSKILECAGNEDIITLRAEDNADTLALVFEAPNQEKVSDYEMELMD 120 PCNA MOUSE

P04961 RCDRNLAMGVNLTSMSKILEKCAGNEDIITLRAEDNADTLALVFEAPNQEKVSDYEMELMD 120 PCNA_RAT

P12004 RCDRNLAMGVNLTSMSKILEKCAGNEDIITLRAEDNADTLALVFEAPNQEKVSDYEMELMD 120 PCNA HUMAN

Q9DEA3 RCDRNIAMGVNLNSMSKILEKCAGNEDIITLRAEDNADTLALVFEAPNQERVSDYEMEKLMD 120 PCNA_ CHICK

QO9PTP1 RCDRENLAMGVNLSSMSKILEKCAGNEDIITLRAEDNADALALVFETLNQEKVSDYEMELMD 120 PCNA_ DANRE

QOM7Q7 RCDRNLSMGMNLGNMSKMLECAGNDDIITIKADDGGDTVTFMFESPTQDKIADFEMELMD 120 PCNA1l_ ARATH

P15873 RCDHPVTLGMDLTSLSKILRCGNNTDTLTLIADNTPDSIILLFEDTEKEDRIAEYSLELMD 120 PCNA_YEAST
XN L L23MEqF LEEXENLN F * ghy w2 i 25n» « 252225 RARN

P17918 LDVEQLGIPEQEYSCVIKMPSGEFARICRDLSHIGDAVVISCAKNGVEFSASGELGNGNI 180 PCNA MOUSE

P04961 LDVEQLGIPEQEYSCVVEMPSGEFARICRDLSHIGDAVVISCAKDGVEFSASGELGNGNI 180 PCNA_RAT

P12004 LDVEQLGIPEQEYSCVVEMPSGEFARICRDLSHIGDAVVISCAKDGVEFSASGELGNGNI 180 PCNA_ HUMAN

Q9DEA3 LDVEQLGIPEQEYSCVVEMPSAEFARICRDLSHIGDAVVISCAKDGVEFSANGELGNGNI 180 PCNA_ CHICK

Q9PTP1 LDVEQLGIPEQEYSCVVEKMPSGEFARICRDLSQIGDAVMISCAKDGVEFSASGELGTGNI 180 PCNA_DANRE

QOIM7Q7 IDSEHLGIPDAEYHSIVRMPSNEFSRICKDLSSIGDTVVISVTEEGVEFSTAGDIGTANI 180 PCNA1l_ ARATH

P15873 IDADFLEIEELQYDSTLSLPSSEFSKIVRDLSQLSDSINIMITEETIEKFVADGDIGSGSV 180 PCNA_YEAST
2% g % ®& F ¥ L 2 ¥R EELaAH rRAERE FLFIE X g FE 2ER 2 FRAE . wwld

P17918 KLSQTSNVDEKEEEEAVTIEMNEPVHLTFALRYLNFFTEATPLSPTVTLSMSADVPLVVEYK 240 PCNA MOUSE

P04961 KLSQTSNVDEKEEEAVSIEMNEPVQLTFALRYLNFFTEATPLSPTVTLSMSADVPLVVEYK 240 PCNA_RAT

P12004 KLSQTSNVDEKEEEEAVTIEMNEPVOLTFALRYLNFFTEATPLSSTVTLSMSADVPLVVEYK 240 PCNA_ HUMAN

® Doug Brutiag 2010
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ExPASy Proteomics Server

http:/ / www.expasy.org /

Search 'L ExPASy web site |5 for
ExPASy Proteomics Server

Swiss Institute of
Bioinformatics

Databases Tools Services Mirrors About Contact

You are here: ExPASy CH

. The ExPASYy (Expert Protein Analysis System) proteomics server of the Swiss Institute of Bioinformatics (SIB) is dedicated to
~ the analysis of protein sequences and structures as well as 2-D PAGE (Disclaimer / References / Linking to ExPASY).
N Tools & Sotvere -
Protein Spotlight - Dec 21,
B UniProtkKB, PROSITE, HAMAP, SwissVar, Proteomics tools, Blast, ScanProsite, 2009 String of intrusion
y : . - When | was little, | used to wear
. ViralZone, SWISS-MODEL Repository, Melanie, MSight, Make2D-DB, SWISS- el sobtan shitte that tiare il
SWISS-2DPAGE, World-2DPAGE MODEL, Swiss-PdbViewer by my grandmother. So? Well, onto
: . them she sewed tiny nacre butions
Repository, MIAPEGeIDB, ENZYME, [full list] you could never get hold of and
GlycoSuiteDB, UniPathway which mesmerized me because of
. _ _ : the different colours that shone off
[details] [full list] them depending on how you
oriented them in the light. [more]
World-2DPAGE - Oct 23,
Downloads, Protein Spotlight, What's New?, E-mail alerts, UniProtkB 2009
New data uploaded into the World-
Protéines a la «Une», e-proxemis, documentation, How to link to ExPASy, PDPAGE Repository. Currently,
i ; mr : 113 maps for 16 species are
Bioinformatics core facility for Proteomics Advanced search e I s R A
[full list] [full list] Portal.
m [more news] [SIB news]
o '-'.:"" ..I | -".%_ ':-I‘ | :I:"jll
KR

i, e :'.-’é A RF 1
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Prosite Database

Home ScanProsite ProRule Documents Downloads Links Funding

Database of protein domains, families and functional sites

PROSITE consists of documentation entries describing protein domains, families and functional sites as well as associated patterns and profiles to identify them [More details / References / Disclaimer / Commercial
Lsers).

PROSITE is complemented by ProRule, a collection of rules based on profiles and patterns, which increases the discriminatory power of profiles and patterns by providing additional information about functionally
andfor structurally critical amino acids [More details].

Release 20.59, of 18-Jan-2010 (1567 documentation entries, 1308 patterns, 873 profiles and 874 ProRule)

PROSITE access

zinc finger| | e.g: PDOC00022, PS50089, SH3, zinc finger Browse:

O add wildcard ™'

by documentation entry
« by ProRule description
» by taxonomic scope

by number of positive hit

PROSITE tools
Scan a sequence against PROSITE patterns and profiles - quick » ScanProsite - advanced scan
scan « PRATT - allows to interactively generate conserved patterns from
(Output includes graphical view and feature detection) a serles of unaligned proteins.

» + MyDomains - Image Creator “* - allows to generate custom

domain figures.

* CTf

Enter your sequence or a UniProtKB (Swiss-Prot or TrEMBL) ID or AC W S
[ help ]:

=

GUEN BRSO, SR (TGOS 4 TR SO PURCATRTY T | LRRETRCCE DR DR TRRETSTRR TN SRR, el | o UARURCRCIG DR Sl UU TR P e J T
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Prosite Zinc Finger C2H2 Entry

http: / / www.expasv.org / cgi-bin /nicedoc.pl?PDOC00028

You are here: ExPASy CH

Zinc finger C2H2-type domain signature and profile
' Description:

Zinc finger' domains [1,2,3,4,5] are nucleic acid-binding protein structures first identified in the Xenopus transcription factor
TFIlIA. These domains have since been found in numerous nucleic acid-binding proteins. A zinc finger domain is composed of
25 to 30 amino-acid residues. There are two cysteine or histidine residues at both extremities of the domain, which are involved
in the tetrahedral coordination of a zinc atom. It has been proposed that such a domain interacts with about five nucleotides. A
schematic representation of a zinc finger domain is shown below:

| X X
X X
by X
X X
X X
X X
C H
X R | X
X Zn X
x [/ \ x
C H
X X X XX X X X X X

Many classes of zinc fingers are characterized according to the number and positions of the histidine and cysteine residues
involved in the zinc atom coordination. In the first class to be characterized, called C2H2, the first pair of zinc coordinating
residues are cysteines, while the second pair are histidines. A number of experimental reports have demonstrated the zinc-
dependent DNA or RNA binding property of some members of this class.

Some of the proteins known to include C2H2-type zinc fingers are listed below. We have indicated, between brackets, the
number of zinc finger regions found in each of these proteins; a '+' symbol indicates that only partial sequence data is available
and that additional finger domains may be present.

e Saccharomyces cerevisiae: ACE2 (3), ADR1 (2), AZF1 (4), FZF1 (5), MIG1 (2), MSN2 (2), MSN4 (2), RGM1 (2), RIM1 (3), RME1 (3), SFP1
(2), SSL1 (1), STP1 (3), SWI5 (3), VAC1 (1) and ZMS1 (2).

e Emericella nidulans: brlA (2), creA (2).
+ Drosophila: AEF-1 (4), Ci2 (7), ci-D (5), Disconnected (2), Escargot (5), Glass (5), Hunchback (8), Kruppel (5), Kruppel-H (4+), Odd-skipped
wr (4), Odd-paired (4), Pep (3), Snail (5), Spalt-major (7), Serependity locus B (6), delta (7), h-1 (8), Suppressor of hairy wing su(Hw) (12),

o\ Suppressor of variegation suvar(3)7 (5), Teashirt (3) and Tramtrack (2).
) ) e Xenopus: transcription factor TFIIIA (9), p43 from RNP particle (9), Xfin (37 !1), Xsna (5), gastrula XlcGF5.1 to XIcGF71.1 (from 4+1t0 11+),
| QOocyte XlcOF2 to XicOF22 (from 7 to 12).

- Mommasling: hanaaialin 184 DAL 80 A7 8 [8) andhenid buinnnal lla tennnndating fnntne (91 donnnadiabian "T@" Cnd. O\ Snn (1),002,.42) 010
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Prosite Zinc Finger C2H2 Profile Entry

http:/ / www.expasy.org/ cgi-bin /nicedoc.pl?PDOC00028

Technical section:

PROSITE methods (with tools and information) covered by this documentation:

= ZINC_FINGER_C2H2_2, PS50157; Zinc finger C2H2 type domain profile (MATRIX)
Sequences known fo belong to this ALL
class detected by the profile:
Other sequence(s) detected in >
Swiss-Prot: :
&

* Domain architecture view of Swiss-Prot proteins matching PS50157

« Retrieve an alignment of Swiss-Prot true positive hits:
Clustal format, color, condensed view / Clustal format, color / Clustal format, plain text / Fasta format
+ Retrieve the sequence logo from the alignment
+ Taxonomic tree view of all Swiss-ProtTrEMBL entries matching PS50157
* Retrieve a list of all Swiss-Prot/TrEMBL entries matching PS50157
+ Scan Swiss-Prot/TrEMBL entries against PS50157
« view ligand binding statistics

Matching PDB structures: 1A1F 1A1G 1A1H 1A11 ... [ALL]

@ @ Doug Brutlag 2010
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Prosite Zinc Finger C2H2 Profile Entry

http:/ /www.expasy.org / prosite / PS50157

Entry name

Accession
number

Entry type
Date

PROSITE
Documentation

Associated
ProRule

Description

Matrix / Profile

Entry: PS50157

General information about the entry
ZINC_FINGER_C2H2_2

PS50157

MATRIX
DEC-2001 (CREATED); DEC-2001 (DATA UPDATE); DEC-2009 (INFO UPDATE).

PDOC00028

PRU00042

Name and characterization of the entry
Zinc finger C2H2 type domain profile.

/GENERAL SPEC: ALPHABET='ABCDEFGHIKLMNPQRSTVWYZ'; LENGTH=28;
/DISJOINT: DEFINITION=PROTECT; N1=3; N2=26;

/NORMALIZATION: MODE=1; FUNCTION=LINEAR; R1=-0.6689;
/CUT_OFF: LEVEL=0; SCORE=441; N_SCORE=8.5; MODE=1; TEXT='!"';
/CUT OFF: LEVEL=-1; SCORE=344; N SCORE=6.5; MODE=1; TEXT='?';

R2=0.02078310;

Home ScanProsite ProRule Documents Downloads Links Ful

TEXT='-LogE" ;

/DEFAULT: D=-20; I=-20; Bl=-50; E1=-50; MI=-105; MD=-105; IM=-105; DM=-105;

A B c D E F G H I K L M N P Q R S T VvV W X A
/I: Bl=0; BI=-105; BD=-105;
/M: S¥="Y'; M=-19,-21,-24,-25,-21, 39,-28, 10, -2,-17, 2, 0,-17,-28,-19,-13,-18,-10, =7, 12, 48,-21;
/M: SY="K'; M= -4, -5,-23, -5, 6,-20,-18, -9,-14, 7,-15, -7, -5, -9, 3, 2, -2, =2, =-9,-25,-12, 4;
/M: sy='Cc'; M=-10,-20,118,-30,-30,-20,-30,-30,-30,-30,-20,-20,-20,-40,-30,-30,-10,-10,-10,-50,-30,-30;
/M: SY='E'; M= -5, 3,-24, 3, 6,-22,-11, -6,-20, 1,-21,-14, 4, -1, 1, -3, 5, 2,-18,-29,-15, 3;
i i I=-12; MI=0; MD=-30; IM=0; DM=-30;
/M: SY¥="E'; M= -9, -2,-26, 1, 14,-18,-17, -4,-13, -1,-11, -8, -5,-12, 4, -5, -5, -8,-12,-24, -9, B;
/M: sy="¢'; M=-10,-20,119,-30,-30,-20,-30,-30,-30,-30,-20,-20,-20,-40,-30,-30,-10,-10,-10,-50,-29,-30;
/M: sy='¢'; M= -3, -1,-28, -1, -7,-28, 36,-11,-33,-11,-27,-18, 4,-15,-10,-12, 1,-13,-27,-24,-23, -9;
/M: S¥="K'; M=-10, -2,-28, -3, 8,-25,-19, -7,-26, 36,-24, -8, -1,-12, 10, 27, -9, -9,-18,-19, -8, B8;
/M: sY="A'; M= 8, -7, =-9,-11, -7,-17, -7,-14,-16, -6,-16,-11, =-4,-15, -6, =5, 8, 4, =7,=-27,=15, =7;
/M: S¥='F'; M=-19,-29,-19,-37,-28, 71,-29,-17, 0,-28, 9, 0,-20,-30,-36,-19,-19, -9, -1, 9, 31,-28;
/M: sY¥='s'; M= 0, -5,-17, -9, -6,-16,-11,-10,-14, -3,-16,-10, 0,-12, -4, 0, 8, 7, -8,=-27,-12, -6;
/M: S¥='R'; M=-10, -3,-20, -4, 0,-18,-17, 2,-19, 3,-16, -8, 0,-17, 8, 9, -1, -3,-17,-19, =5, 3;
/M: sY="R'; M= -4, -4,-22, -6, 0,-19,-13, -5,-18, 7,-18, -9, 1,-10, 2, 8, 2, =-2,-14,-25,-11, 0;
/M: SYy="§'s M= 2, -1,-16, -1, -1,-18, -4, -6,-19, -7,-22,-14, 4,-12, -2, -7, 16, 7,-13,-29,-12, -2;
/M: S¥="N'; M= -5, 5,-20, 1, o0,-18,-10, 8,-18, -5,-18,-11, 9,-16, 1, -4, 4, =-1,-17,-27, =7, =1;
/M: SY="L'; M=-11,-29,-20,-30,-20, 12,-29,-19, 17,-27, 43, 18,-28,-29,-20,-18,-28,-10, 9,-18, 2,-20;
/M: SY='R'; -4,-15,-20, -8, -7, 0,

fun e

-6, -6,-22,-10,

- - ~ an - -

2, =9, =3, =2,-16,

3r ‘3r
o - - -~ - . an - -~

an

c9_® |

3

0, -6,-24, -8, -3;
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p_m@@ Prosite Zinc Finger Pattern
http:/ / www.expasy.org / prosite / PS00028

=]
ZING_FINGER_C2H2_1, PS00028; Zinc finger C2H2 type domain signature (PATTERN)

| C-x(24)-C - x(3)- [LIVMFYWC] - x(8) - H- x(3,5) - H
- CONBENSUS patiam: The 2 C's and the 2 H's are zinc ligands

B Sequences known to belong to this ALL
class detected by the pattemn.

B Dm.er sequence(s) detected in 1
& Swiss-Prot:
+ Retrieve an alignment of Swiss-Prot frue positive hits:
1= Clustal format, color, condensed view /Clustal format, color / Clustal format, plain text / Fasta format
+ Retrieve the sequence logo from the alignment
* Taxonomic tree view of all Swiss-Prot/TrEMBL entries matching PS00028
* Retrieve a list of all Swiss-Prot/TrEMBL entries matching PS00028
» Scan Swiss-Prot/TrEMBL entries against PS00028
* view ligand binding stafistics

Matching PDB structures: 1A1F 1A1G 1A1H 1A1]... [ALL]

@ @ Doug Brutlag 2010
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Prosite Zinc Finger Pattern
http:/ /www.expasy.org / prosite / PS00028

You are here: ExPASy CH > Databases >PROSITE

Home ScanProsite ProRule Documents Downloads Links Funding
Entry: PS00028

General information about the entry

Entry name ZINC_FINGER_C2H2_1

Accession PS00028
number

Entry type PATTERN

Date

PROSITE

APR-1990 (CREATED); JUN-1994 (DATA UPDATE); DEC-2009 (INFO UPDATE).
PDOCO00028

Documentation

Name and characterization of the entry

Description Zinc finger C2H2 type domain signature.
Pattern C-x(2,4)-C-x(3)-[LIVMFYWC]-x(8)-H-x(3,5)-H.

UniProtKB/Swiss-Prot release number: 57.13, total number of sequence entries in that release: 514212.

Total number of hits in UniProtKB/Swiss-Prot: 12503 hits in 2081 different sequences

Number of hits on proteins that are known to belong to the set under consideration: 12197 hits in 1858 different sequences
Number of hits on proteins that could potentially belong to the set under consideration: 24 hits in 10 different sequences
Number of false hits (on unrelated proteins): 282 hits in 213 different sequences

Number of known missed hits: 80

Number of partial sequences which belong to the set under consideration, but which are not hit by the pattern or profile because
they are partial (fragment) sequences: 1

» Precision (true hits / (true hits + false positives)): 97.74 %

Recall (true hits / (true hits + false negatives)): 99.35 %

Taxonomic range: Eukaryotes, Eukaryotic viruses

Maximum known number of repetitions of the pattern in a single protein: 35
“Interesting' site in the pattern: 1,zinc

“Interesting' site in the pattern: 3,zinc

"Interesting' site in the pattern: 7,zinc

“Interesting' site in the pattern: 9,zinc

VERSION: 1

@ @ | Doug Brutlag 2010
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ScanProsite Patterns and Profiles
http:/ / www.expasy.org/ tools/scanprosite /

Search | PROSITE ] far

Sl i of ExPASy Proteomics Server

Bioinformatics

Databases Tools Services Mirrors About Contact

You are here: ExPASY CH =>Tools > Pattern and profile searches > ScanProsite

Home ScanProsite ProRule Documents Downloads Links Funding

ScanProsite

Sequence(s) to be scanned: Motif(s) to scan for:
Enter:
» UniProtKB({Swiss-Prot and TrEMBL) AC and/or ID Enter:
(e.q. POO747, ENTK_HUMAN) s PROSITE AC and/or ID (e.g. PS50808, CHEB)
,‘ « PDB identifier(s) « your own pattern(s)

= your own protein sequence(s)

Protein database(s):
@ UniProtkKB/Swiss-Prot # including splice variants

7 O UniProtKB/TrEMBL O PDB
randomize databases [ no ke
™ Exclude motifs with a high probability of occurrence O excluding fragments
J Do not scan profiles Filter(s):
¢ On taxonomy: (e.g.Eukaryota; Escherichia colf;)
e On description: fe.g.protease)

Pattern option(s):
o Allow at most [0 | X sequence characters to match a conserved position in the pattern
¢ Match mode [ greedy, overlaps, no includes r-vﬂ

Output:
o Format [ Graphical rich view 3] O Show low level score
« Show only sequences with at least | hit(s) O Retrieve complete sequences
Maximum of matched sequences Your e-mail:
[ 1000 54

('START THE SCAN ) ( reset )
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ScanProsite Results

Searcn | PROSITE 4] tor
ExPASy Proteomics Server

Databases Tools Services Mirrors About Contact

Swiss Institute of
Bioinformatics

You are here: ExPASy CH > Databases >PROSITE

. Home ScanProsite ProRule Documents Downloads Links

ScanProsite Results Viewer

‘ . This view shows ScanProsite results together with ProRule-based predicted intra-domain features (help).

show hits of frequently occuring signatures
Hits for all PROSITE (release 20.58) motifs on sequence P12004 [UniProtKB/Swiss-Pro

. found: 10 hits in 1 sequence

P12004 PCNA_HUMAN (261 aa)
RecName: Full=Proliferating cell nuclear antigen; Short=PCNA; AltName: Full=Cyclin;. Homo sapiens (Human)

MFEARLVOGSILEEVLEALKDLINEACWDISSSGVNLOSMDSSHVSLVQLTLRSEGFDTYRCDRNL
AMGVNLTSMSEKILECAGNEDIITLRAEDNADTLALVFEAPNQERVSDYEMELMDLDVEQLGIPEQE
YSCVVEMPSGEFARICRDLSHIGDAVVISCAKDGVEFSASGELGNGNIKLSQTSNVDKEEEAVTIE
MNEPVQLTFALRYLNFFTRATPLSSTVTLSMSADVPLVVEYKIADMGHLEYYLAPKIEDEEGS

1 100 200 300 400 RO B0 700 B0 200 1000
ruler: poreeg e b s g ST e LA e g BT g TR RRRE R e B B

hits by patterns: [2 hits (by 2 distinct patterns) on 1 sequence]

u
b
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ScanProsite Results

hits by patterns: [2 hits (by 2 distinct patterns) on 1 sequence]

B P12004
| (PCNA_HUMAN) —ilt#l (261 aa)
E RecName: Full=Proliferating cell nuclear antigen; Short=PCNA; AlitName: Full=Cyclin;. Homo sapiens
(Human)
‘ PS01251 PCNA_1 Proliferating cell nuclear antigen signature 1: Hits on PDB 3D structures: [1AXC-A, 1AXC-

C, 1AXC-E, 1U76-A, 1U76-C, 1U76-E, 1U7B-A, 1UL1-A, 1UL1-B, 1UL1-C, 1VYJ-A, 1VYJ-C, 1VYJ-E, 1VYJ-G,
1VYJ-, 1VYJ-K, 1VYM-A, 1VYM-B, 1VYM-C, TWE0-A, 1W60-B, 2ZVK-A, 2ZVK-B, 2ZVK-C, 2ZVL-A, 2ZVL-B,
2ZVL-C, 2ZVL-D, 2ZVL-E, 2ZVL-F, 2ZVM-A, 2ZVN-B, 2ZVM-C]

= 34 - 57: GVnLgSMDsSHVsLVgLtLrsegF
PS00293 PCNA_2 Proliferating cell nuclear antigen signature 2 Hits on PDB 3D structures: [1AXC-A, 1AXC-
C, 1AXC-E, 1U76-A, 1U76-C, 1U76-E, 1U7B-A, 1UL1-A, 1UL1-B, 1UL1-C, 1VYJ-A, 1VYJ-C, 1VYJ-E, 1VYJ-G,
1VYJ-l, 1VYJ-K, 1VYM-A, 1IVYM-B, 1VYM-C, 1W6E0-A, 1W60-B, 2ZVK-A, 2ZVK-B, 2ZVK-C, 2ZVL-A, 2ZVL-B,
2ZVL-C, 2ZVL-D, 2ZVL-E, 2ZVL-F, 2ZVM-A, 2ZVM-B, 2ZVM-C]

61-79: RCDRnlaMgvnLtSMsKIL

hits by patterns with a high probability of occurrence or by user-defined patterns: [8 hits (by 4 distinct
. patterns) on 1 sequence]

f@ @ ' Doug Brutlag 2010
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ScanProsite Results

hits by patterns with a high probability of occurrence or by user-defined patterns: [8 hits (by 4 distinct
patterns) on 1 sequence]

P12004

= (PCNA_HUMAN) — T o (261 a2)
|| RecName: Full=Proliferating cell nuclear antigen; Short=PCNA; AltName: Full=Cyclin;. Homo sapiens (Human)

PS00005 PKC_PHOSPHO_SITE Protein kinase C phosphorylation site .

‘ i 51 -53: T1R
59 -61: TyR
89 -91: T1R

= PS00008 MYRISTYL N-myristoylation site :

69 -74: GVnlTs
166 - 171: GVKESA

PS00001 ASN_GLYCOSYLATION N-glycosylation site :
71-74: NLTS

PS00006 CK2 PHOSPHO_SITE Casein kinase Il phosphorylation site :
112-115: SdyE

186 - 189: SnvD

L(@ @ Doug Brutlag 2010
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MyHits Local Motifs Search
http://myhits.isb-sib.ch/

Query Hub Result Help Database

USEr: andnymoLls

Welcome to MyHits

Hits is & free database devoted to protein domains. It is also a collection of tools for the investigation of the
relationships between protein sequences and motifs described on them. These motifs are defined by an heterogeneous
collection of predictors, which currently includes regular expressions, generalized profiles and hidden Markov models.
First-time users are strongly encouraged to read the first aid page.

MyHits is an extension of Hits. It allows any registered user to manage its own private collections of protein sequences
and maotifs. The system relies on @ MySQL database updated daily. You can use MyHits as a temporary user, but with
limited access (no private database). Please register for full access. Registration is free for academic users.

Login is optional, but requires a free registration. It provides registered users with a set of private databases to
store their results.

IMPORTANT NOTICE: Login i1s not required to use MyHits - simply start using the menus above |
Date Last modifications of the system
Jan 2008 A link to RAxML (phylogenetic tree) was added from the MSA hub.
Profile Align was added to align a set of proteins onto an existent Multiple Sequence Alignment
Sep 4 2007 without having to realign the whole sequences.

See Profile Align to use it, or from hubs.

A new tool to reformat your sequences and your multiple sequence alignments.
Aug 28 2007 :
See Reformat to use it, or from hubs.

Jun 1 2007 MyHits: improvements to an interactive resource for analyzing protein sequences.
Nucleic Acids Res. 2007 Jul;35(Web Server issue):W433-7.

@ @ Doug Brutlag 2010
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MyHits Local Motifs Query
http://myhits.isb-sib.ch/

Query Hub Result Help

Motif Scan

us

Database

er: anonymolus

Protein Segquence
Input

Enter a protein
sequence in RAW or
FASTA or Swiss-Prot
format or a db:AC or
db:ID identifier

| examples I—%—]

|>gi| 4503965 |ref |[NP_000504.1| opsin 1 (cone pigments) .!
i.‘{P.Gf]HSLGRLAGRL—.’E‘SDSYEDSTSSSIE"I‘YT}]SNSTRSI‘?EG?HYL—.’IHPRH‘J‘{
| NGLVLAATMEFKELREPLNWILVHNLAVADLAERTVIASTISVVNOVYGYEVLGH
iLHSLAIISNERWEU?CK?FGﬂUR?Z KLAIVGIAFSWIWAAVWTAPRIFGHSH
iSSYPSUQSYXIVLEUTCCITPLSIIULCYL”UWLAIRAUHKGQKESESTSKEQ
iWG?YA??ACFAAAH?SY?FEPLEAAL?A??AKSATIYNPUIYUEEHESFRLC
|

| BKTEVSEVEEVEDPA

| , |
R —— jal»l |

clear input

Motif scanning means finding all known motifs that oceur in 2 sequence. This form lets you paste a protein sequence,
select the collections of motifs te scan for, and launch the search. Some general documentation is available about the

Prosite and Pfam collections of motifs. Another document deals with the interpretation of the match scores. You should

consult the home pages of Prosite on ExPASy, PFfam and InterPro for additional information.

The scan might take a few minutes, thus if your proteins of interest are already in the sequence databases
(see list), the Query by Protein form is much faster, and the Protein Hub provides a collection of tools that you
might find useful.

[l PeroxiBase profiles
M PROSITE patterns
EF‘RDEITE patterns (frequent match
producers)

Database of motifs M PROSITE profiles

{db description) M Prefile (more profiles)

[ HAMAP profiles
[] Ma-channel profiles
EF‘fam HMMs (local models)
[C] Pfam HMMs (global models)

search

Question or comment about this page.

r

(D)

®
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MyHits Local Motifs Search
http://myhits.isb-sib.ch/

Query Hub Result Help Database

USEr: anonymaoLls

Motif Scan Results

Query Protein

Database of motifs

Reference

FROSITE patterns,; FROSITE patterns (freguent match producers)
. i . 1 . ir

PROSITE profiles, Prefile (more profiles), Ffam HMMs (local models
Falguet L, Pagni M, Bucher P, Hulo N, Sigrist CJ, Hofmann K & Bairoch A. [2002) The PROSITE
database, its status in 2002. Nucleic Acids Res. 30:235-238

searching PROSITE patterns
searching PROSITE patterns (frequent match producers)
searching PROSITE profiles
searching Preflle (more profiles)
searching Pfam HMMs (local models)

"
POSCproCessing
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MyHits Local Motifs Summary
http://myhits.isb-sib.ch/

T I —————

Summary

Original output pat, prf, pre, pfam fs, pfam Is.

zo 40 s0 a0 1ho 120 1de 160 150 2ho zdo 2do 280 230 sho 320 3do s

+ [ E iq B

T e I T o W o R o

e fam_1s 1 TTH_GPCR_Srd [2] oo

"""" cepfam_ls i TTH_GPCR_Srsw [1] oideedidinsdis
pfarm_lsi7TH_GPCR_Srt L[]

Matches map

(features from péam_ls:7TH_GPCR_Sku [7] ;
query are above e pFam_le s TTH_GPCR_Srw L1 trvoiimie
the ruler, matches péam_lsz7TH_GPCR_Srw [7]
of the maotif scan pdam_lz27TH_GRCR_Cte [
are below the ruler] e e p am_ls 2hm_1 L' srcrrrrrrreeeioirred

e fam_lziEBP [71 fid

pfam_lsiSra [2] <0 "

Iegends: 1, pat:EGF_2 [!]; 2, pat:5_FEOTEIN BRECEF F1 1 [!]; =, pat:QFS3IN [!]; 4,
pri:ALFPHA BOX [7].

FT MYHIT 278 289 pat:EGF_2 [!]

FT MYHTIT 139 155 pat:G PROTEIRN RECEF F1 1 [!]

PT MYHIT 3086 322 pat:0OPEIN [!]

i iy MYHIT 1 9 prf:ALPHA BOX [?]

F'T HMYHIT 70 322 prf:G PROTEIN RECEP F1 2 [!]

FT MYHTT 70 322 pfam fs:7tm 1 [!]

FT MYHIT 56 331 pfam 1s:7THM GPFCR Srd [?]

F'T MYHIT 64 337 pfam 1s:7TM GPCR Srsx [?]
List of matches T MYHIT 26 345 pfam 1s:7TM GPCR _Srt [?]

FT MYHIT 48 339 pfam 1s:7TM GPCR Srv [?]

PT MYHIT 51 340 pfam 1s:7TM GPCR Srw [7]

T MYHTT 61 339 pfam 1ls:7TM GPCR Srx [?2]

FT MYHIT 56 ilse pfam 1ls:7TM GPCR Str [?]

FT MYHIT 70 a2z pfam 1s:7tm 1 [!]

FT MYHIT 223 348 pfam 1s:EBP [?]

FT MYBIT 56 333 pfam 1s:8rg [2]
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NS MyHits Local Motif Hits
http://myhits.isb-sib.ch/

match detail match score motif information
freq pat: AMIDATION
1 b Amidation site.
= o Star;;;';‘m [ entry |
HH II.'I-S.: s
. FGKk Leagends: 1,
amidation.
. * image &
R i
&
freq_pat:ASN_GLYCOSYLATION
M TN, N-glveosvlation site.
1= . i pos.: 34-37 [entry ]
‘_ Legends: 1, carbohydrate.
B
feen
NSTR
» image &
7 - ? freq_pat:CK2_PHOSPHO_SITE
5 =2Ifll Status: Casein kinase Il phosphorylation
Sl pos.: 18-21 o e
: [entry |
S::::E Status: £
= s t 2 Legends: 1,
SKTE pos.: 351-354 phosphorylation.
A image &

L@ @ Doug Brutlag 2010
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hits MyHits Local Motifs Hits (Cont.)
http://myhits.isb-sib.ch/

“~ imafge "
1
i SR Status: £
f.-: pos.: 35-37 freq pat:PKC_PHOSPHO_SITE
Eim Protein kinase C
T K Skatia: ? phosphorylation site.
TMH pos.: 78-80 [y |
1 Legends: 1,
‘ T K Status: ? phosphorylation.
i pos.: 259-261
™ image *
freq_pat:TYR_PHOSPHO_SITE
. Tyrosine kinase phosphorylation
R = ¥ Status: 2 Fi:l‘ 5
prtoeny pos.: 37-45 -t
Legends: 1,
phosphorylation.
M image &
dizulfide
SR pat:EGF_2
T T | EGF-like domain
'|3 lf iy EIE pos.: 278-289 signature 2.
i entry
CFCWGPYARFFAC [ ]
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MyHits Local Motifs Hits (Cont.)

L
“I.II N

MADCWSLAR

TGLWSLAT TSWERMMY

retinal

A: M
A ST P Y
LP kS

T i D
LPAFFARSAT IYNPYIY

H image ~
pat:G_PROTEIN_RECEP_F1_1
Status: ! (r-profein coupled receptors
pos.: 139-155  family I signature.
[ entry ]
M image &
pat:OPSIN
Status: 1 Visual pigments (opsins)
pos.: 306-322 retinal binding site.
[ entry ]
H image &
Status: 2 pri:ALPHA_BOX
pos.: 1-9 Alpha box DNA-binding
raw-score = 191 domain profile.
N-score=7485  [eniry]
E-value = 0.69 [ graphics ]

A imana S
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MyHits Local Motifs Hits (Cont.

M image ~
P F 4
I T — - -ll--ll - = i
== - - - - -u = - = = Bl =lg=—

THGLYLARTHMKFKKLRHPLNW ILYNLAYAOLAETY IRST ISYYNOY Y GYFYLGHPMCYLEGY TVS
P

LCGITGLNSLHIISNERNNVVCHPFGNVR—FDHKLHIVGIHFSNINHHVNTHPPIFG—NSRVNPH
C P

Status: 1 prf:G_PROTEIN_RECEP_F1_2
pos.: 70-322 G-protein coupled receptors
| RS T g raw-score = 1559 family I profile.
- N-score = 33.210 [ entry |
E-value = 1.3¢-26 [ graphics |

GLKTSCGPOVFSGssYPOYUSYMIVLM-YTCCITPLS I TYLCYLUVULATRAVARDUK--ESEST

c P P
I ] A -
= _fE=EE=_ e O = ===
‘ OKAEKEWTRHVYHYLAFCF CUGPYEFFACF ARE-——NPGYPFHPLMAALPAFFAKSAT TYNPY T
|
¥,
M image &
N ORIM HNS| D
I_Ii- i --...-lil - ] - L=l II - -
= = el —— AR B0l |

TNGLVLHHTNHFKHLRHPLNNILUﬁLHVHDLHETVIHSTISWNE!\EYG—Y'FVLGHPNI:'VLEG\"T\J'
R

CEmmEg-= og o mE Qge= = S - I i i L
LS . =g e 1
SLCGITGLWSLAI ISNEQNHU?CHF‘FGNVRFDH——HLHI'v'GIHFSl.U TWAAYWTAPP IFGWSRYWP I -
) Status: 1 pfam_fs:7tm_1
& pos.: 70-322 7 transmembrane
7 o e . e e it i :
= - =5 =0 - raw-score = 166.1 receptor (rhodopsin

N-score = 63.507  family)

HGL-———- KTSCGPOYFSGSSYPEY-———S¥M VLMY TCCITPLS T IYLCYLOVULA L RAYAK r
SRk i " Eovalue=6.6e57 [entryl

OKESESTOKAEKEYTRIVAYIMYLAF CFCWGP Y AFFACF ARANEGYP—————————— FHPLMAALP
[
| v
e el =l

BEFAKSAT TYNPYTY
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InterPro
http:/ /www.ebi.ac.uk/interpro/

EMBLEBI 3 ¢ e QUETITTTST CITETT S G Foo ? A seach

Databases | Tools | Groups ' Training | Industry | AboutUs | Help Site Index =

InterPro P

InterPre is a database of protein families, domains and functienal sites in which identifiable

* InterPro home
features found in known proteins can be applied to unknown protein sequences.

* InterProScan
D bnaas Further information on InterPro can be found in the documentation - see links on the left hand

side.
* Documentation

»Tutorial For information, comments and/or suggestions on the InterPro database, please contact us at

»Project Outines 58| Support
»Collaborators Search
rExample Entry
rDataflow Scheme Text and simple SRS search, help, example: kinase
rRelease Motes
rLiser Manual 2
»Publications Search Entries L'%'] ("Search InterPra?l
»Browser FAQ
« ETP site Updated Documents and New Links
* Protein of the month Announcement:
Pl & InterPro 14.0 is released, it has increased coverage of UniProtKB and new methods from
GenedD, PANTHER, PIRSF and TIGRFAMs have been integrated. Links to ADAN,
SPICE and Dasty have been added; please see Release Notes for details.
UniProt Information:
niversal Protein
Resource

+ Splice variants have been added to match_complete.xml.
+ Match.xml, match_complete.xml and UniParc matches to InterPro methods
[L@ {uniparc_match.tar.gz) have been updated and are available from the ftp site in XML
format. Due to the large size of UniParc the data has been divided into chunks and the
latest updates are provided in these files at each InterPro release.

r ﬁ + After this release match.xml| will be discentinued.
InterPro Funding
Frotes Fageemn Techaes InterPre was funded by the award of grant number QLRI-CT-2000-00517 and in part by grant
number QLRI-CT-2001000015 from the European Union under the RTD program "Quality of Life
L Duﬁ_f and Management of Living Resources".

InterPro is a member database of the MRC-funded eFamily project.

A large proportion of HWMER-based calculations are performed on the IBMPEBS0
m Supercomputer at HLRN. We would like to thank Dr. Steffen Schulze-Kremer and the HLRN
staff for their continued and valuable assistance.

()
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InterPro Scan
http:/ / www.ebi.ac.uk/InterProScan/

EMBLEBI 11 3T | ot QTP
-
Databases | Tools | Groups ' Training | Industry | AboutUs | Help ' Site Index
= InterPro home EBI > Tools > Protein Functional Analysis
=T Saaveh InterProScan Sequence Search
= InterProScan
= Databases This form allows you to query your sequence against InterPro. For more detailed information see the
= Documentation documentation for the perl stand-alone InterProScan package (Readme file or FAQ'S), or the InterPro user
= FTP Site manual or help pages.
= InterProScan Help Please Note: InterProScan job submissions should be limited to one sequence only. The system will no longer

process 6 protein sequences simultanecusly as of Monday Feb 13, 2006. Please contact support for help in

E"HEID submitting multiple seguences.
- FAQ
~HEHOME ‘@ | Downioad Software
= InterProScan YOUR EMAIL RESULTS
Programmatic Access E
Interactive
] [_)atabase Information APPLICATIONS TO RUM () Clear all ™ Check all
;"UniProt # BlastProDom @ FPrintScan & HMMPIR # HMMPfam # HMMSmart
“UniPare M HMMTigr # ProfileScan # ScanRegExp @ SuperFamily ¥ SignalPHMM
M TMHMM ™ HMMPanther  # GeneaD
TRANSLATION TABLE (DNA/RNA anly) MIN. OPEM READING FRAME SIZE

[ None ) 100 [+)
Enter or Paste a | PROTEIN B‘ Sequence in any format:

SFTLTNKNVIFVAGLGGIGLDTSKELLKRDLKNLVILDRIENPAAIAELK

AINPKVTVTEYPYDVTVPIAETTKLLKTIFAQLKTVDVLINGAGILDDHQ
IERTIAVNYTGLVNTTTAILDFWDKRKCGGPCGCICNIGSVTGENAIYQVP
VYSCTKAAVVNFTSSLAKLAPITGVTAYTYNPGITRTTLVHKFNSWLDY

E
PQVAEKLLAHPTQPSLACAENFVEAIELNONGAIWKLDLGTLEAIQWTE
H
WDSCGI
Upload a file: [ Choose File | no file selected {submit Job ) (Reset

r
|
|
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InterPro Scan Hourglass
http:/ / www.ebi.ac.uk/InterProScan/

Your job s currently running...

EMBL-EBI - please be patient

The results of your job will appear in this browser window.

Your Job oulput: hitp: /e ebd. ac ultfcoi-nendiprs candipes can Mool =iprs canfiobid =ipracan- 200701 24- 18021178

Plzase Note the Following:

* You may press Shift+Refresh or Reload on your browser at any time to check if results are ready. Should this
window go blank please press the Shift+Refresh or Reload button on your browser.

* You may bookmark this page to view your results later if you wish.
Metscape users: Use Bookmark - Add Bookmark or CTRL-D | Alt-K to bookmark this page.
IE users: Click -= BookMark to bookmark this page.

# Results are stored for 24 hours. Some big files will be deleted after ca. 15 minutes.
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InterPro Scan PCNA
http:/ / www.ebi.ac.uk/InterProScan/

MEL*EBII :. searg All Databases % | Enter Text Here Go ‘_*__:;im;.émm feadbark

Databases | Tools | EBI Groups Training | Industry | About Us | Help Site Indax 5%
= Help
= General Help InterProScan Resulits
» Formats
nGapa kTahIe ‘u"|ewj [Raw Dutputj [IML {]utputj [:Dngmal Sequences j (5LIEMIT ANOTHER _I[ZIE.j
= Matrix
s InterProScan Help | InterPro Prnllfumtlng cell nuclear antlgun, PCNA |
|PROGOT30 : 2
| Family PROOA3S —-_- L T . PCHNACYCLIN .
| rreeres PTHHR11452 .' s PROLIFERATING
_ CELL NUCLEAR
d*];'.: ANTIGEN
PFOOTO5 r PCMNA M
PFO2TAT i 1 — PCNA C
TIGRO0590 e pona: prolfferating
cell nuclear
| antigen [p
PS00203 | — PCNA_2
PS01251 | — F’CNA 1
 nolPA - unintegrated
unintegrated -
GEDS#.STG‘I{H{:I _ | o
:de.sc:riptiﬁn.
SoFEREGTO Tf DA
| clamp

(Table View ) | (Raw Output ) | (XML Output ) | ( Original Sequences ) | ( SUBMIT ANOTHER JOB )
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InterPro Scan PCNA Table View
http:/ / www.ebi.ac.uk/InterProScan/

) ; Gt
All Databases Enter Text Here : Lk h';gb';ik
EBI Groups Training | | AboutUs | Site Index S0
= Help
= General Help InterProScan Results
= Formats
= Gaps .1 Picture ‘u-'|ew:| ( Raw Output ;I kKML Output :I (Drlgmal Sequences :I I':ELIBMIT ANOTHER JOB :I
= Matrix
EQUENCE: 5 FOBETEDBC48B00
= Beferences s E: NP m CRCEG4: E6 LENGTH: 261 aa
= InterProScan Help InterPro Pmllfurmlng ocell nuclaar antlgan PCMA
1P RO T30 =
| Farmily PRINTS PR30 PCNAC?CL.I‘N Be-68 [10-29]T 3e-68 [34-52]T 3e-68 [56-80]T 3e-
| | _63[110 132]T3c5&[2€?:321?’}T3c:5&[241 ESE‘T
PAMTHER | PTHR11352 | PROLIFERATING | B.Be-200 [2- 25-9]T
}!: CELL WNLICLEAR
 ANTIGEN
PFAM PEOOTOE PONA_N 1.2e-93 [1-125]T
PFAM PFG2?4?' PCM-I’L o Ec 9?’ [12?-2541T

TIGF-[FAhIE TIGH()DBB[: enac praﬁl:l'gra:rmg ol 553 151 [1 25-9]T
:' nuclkaear antigen {o

PROSITE | PSO0293 PCNA_2 | na [61-791T
PROSITE | PS01251 | PCNA_1 TNA [34-571T
if'arant o parent
' Children | no children
'I.=uund In no entries
Canmlns [ no entries

'GCI iurms Molecular Function: DMNA binding (GO 0003ETT)
Biclogical Process: resgulation of DNA replication (GO 000DE2TS)
Molecular Function: DMA polymerase processivity factor activity (G0 0030337
Cellular Component: PCMNA complex (GO 0043626)

| nolPA unintegrated
| unintegrated -
GENE:}D GSDSA 3 70.10.10 | o descrigtion 1 Ta- 10-0 [1 2611T
EUPEF[FAMILY w DN clamo 1 1a-49 [12? 259]T 2 7Te-48 [1 125]T
Parent [ o parent
| Children no children
| Found in N entries
| Contains no entries

- GO terms nome

{ Picture View | | [ Raw Output | | [ XML Qutput | | Original Sequences | | SUBMIT ANOTHER JOB )

r
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m N
= F
LR ]

e

wellcome trust
sanger HOME | SEARCH | BROWSE | FTP | HELP | ABOUT P‘n“
Institute E
Family: PCNA_N (PF00705) - & = -
4 510 2 264 species io03
architectures sequences interactions

structures

E.lmmary

Domain
organisation

Alignments
HMM logo
Trees

Curation &
models

Species
Interactions

Structures

Jump to...

enter ID/ac @'

Proliferating cell nuclear antigen, N-terminal
domain

N-terminal and C-terminal domains of PCNA are topologically identical. Three PCNA
molecules are tightly associated to form a closed ring encircling duplex DNA.

Literature references

1. Krishna TS, Kong XP, Gary S, Burgers PM, Kuriyan J; , Cell 1994;79:1233-1243.:
Crystal structure of the eukaryotic DNA polymerase processivity factor PCNA.
PUBMED:B001157

PDB entry 2nti: Crystal
structure of PCNA123
heterctrimer.

View a different structure:

InterPro entry IPR0O00730

Proliferating cell nuclear antigen (PCNA), or cyclin, is a non-histone acidic nuclear protein
PUBMED:2884104 that plays a key role in the control of eukaryotic DNA replication
PUBMED:1346518. It acts as a co-factor for DNA polymerase delta, which is responsible for
leading strand DNA replication PUBMED:2565339. The sequence of PCNA is well conserved between plants and animals,
indicating a strong selective pressure for structure conservation, and suggesting that this type of DNA replication
mechanism is conserved throughout eukaryotes PUBMED:1671766. In Saccharomyces cerevisiae (Baker's yeast), POL30,
is associated with polymerase III, the yeast analog of polymerase delta.

i e

[2nt 4

Homologues of PCNA have also been identified in the archaea (Euryarchaeota and Crenarchaeota) and in Paramecium
bursaria Chilorella virus 1 (PBCV-1) and in nuclear polyhedrosis viruses.

Clan

This family is a member of clan DNA_clamp (CLO0E&0), which contains the following 10 members:

DNA pol3 beta DNA pol3 beta 2 DNA pol3 beta 3 DMNA_PPE
Herpes UL42 Hus1 PCNA C PCNA_N
Radil Rad9

@ @ | Doug Brutlag 2010
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InterPro PRINTS Result for PCNA

http:/ / www.bioinf.manchester.ac.uk / cgi-bin/ dbbrowser/ sprint/ searchprintss.cgi?display_opts=Prints&category=N

= H -
¢ ==SPRINT==—=PRINTS View
= H
= ]
: :I ven) Selected as [(InterPro View :]
|
= PROD339

Identifier
PCHACYCLIN [View Relations] [View Alignmemnt ] [View Structure]

Accession
PROO339
MNo. of Motifs
&
07=-0CT-1994 (UPDATE 10-JUN-1999)

Proliferating cell nuclear antigen {(cyclin) signature

Database References

PROSITE; PS0125]1 PCHA_1; PS00293 PCHA 2
BLOCEKS; PROOD339

PFAM; PFOO705 PCHA

INTERPRO; IPROODOTIO

Literature Referenoes

1. MATSUMOTO, K., MORIUCHI, T., EOJI, T. AND MAKAME, P.K.

Molecular cloning of cDNA coding for rat proliferating cell nuclear antigen
EMBO J. & 637—-642 (1987).

2. HATA, S., KOUCHI, H., TANAKA, ¥., MINAMI, E., MATSUMOTO, T., SUZUKA, I.
AND HASHIMOTO, J.

ITdentification of carrot cDMA clones encoding a second putatiwve
proliferating cell—-nuclear antigen, DNA polymerase delta auxiliary protein.
EUR.J.BIOCHEMISTRY 203 367-371 (1991).

3. TRAVALI, S., KU, D.H., RIZZO, M.G., OTTAVIO, L., BASERGA, R. AND
CATABRETTA, B.

Structure of the human gene for the proliferating cell nuclear antigen.
J.BIOL.CHEM. 264 7466-T7472 (1989).

4. SUZUEA, I., HATA, =., MATSUOEA, M., EKOSUGI, S. AND HASHIMOTO, J.
Highly conserved structure of proliferating cell nuclear antigen {(DNAR
polymerase delta auxiliary protein) gene in plants.
EUR.J.BIOCHEMISTRY 195 571-575 (1991).
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CMR Manual | Home > HMM Summary Page

HMM Summary Page: TIGR00590 @

S

omprehe e Microbial Resource
- A
i 3 i

2 Hau
Summary Accession: TIGR00590 | Name: pcna | Function: proliferating cell nuclear antigen (pcna)
HMM NIAA
Membare \Accession | TIGROD590 |
|Ha me H pcna |
HMM CMR |Func:tk:n H proliferating cell nuclear antigen (pcna) |
Members Trusted Cutoff [[50.00 |
Domain
:ﬂﬂ ﬂ::f.‘i' | Trusted Cutofr | %000
alignment in
FASTA Noise Cutoff |0.00 |
Domain Nolse 0.00
HMM seed Cutoft '
;"Sanmt in |ls<:|k:tg:||l Type Hequlvalog |
T |HMM Length | 269 |
HMM seed || Mainrole DNA metabolism
alignment in gory
Belvu g::;:w DMA replication, recombination, and repair
HMM CMR Gene Ontology || - - .
Search Foam GO:0006260: DNA replication (biological_process)
Gene Ontology
GO0030337: DNA polymerase processivity factor activity (molecular_function
HMM BLAST | Term BRI P oy e il
Relationship | InterPro assignment: IPR000730 |
% [Author Lofus BJ, Eisen JA |
- [Entry Date | Oct19 1999 6:19PM |
Last Modified | Sep 23 2003 4:26PM |
Comment All proteins in this family for which functions are known form sliding DNA clamps that are used in DNA replication processes. This family is based on the
phylogenomic analysis of JA Eisen (1998, Ph.D. Thesis, Stanford University).
GA hmmsearch
DR EGAD; 95043,
References | pp sywisSPROT: P12004:
DR HAMAP; MF_00317; 35 of 46
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EMBL-EBI

EBI Protein Databases

http: / / Www.ebi.ac.uk/ Databases/ rotein.html

Databases | Tools | EBIGroups | Training | Industry | AboutUs | Help Site Index [

EMBL-EBI 5 32"

‘ = Databases Home EBI » Databases » Proteins

= Databases A-Z
= Database Browsing
= Biological Ontologies
= Literature
= Microarray
= Nucleotide
= Pathways & Netwaorks
L] I_:'rotein

-CluSTr

~CSA

- GOA

~IntAct

~IntEnz

“InterPro

~IPI

+LGICdb

“PANDIT

= UniProt

UniProtKB/Swiss-
: Prot

“UniProtkBMTEMBL
= Proteomic
= Structure
» Submissions
= Downloads

UniProt v

UniProt is a central
database of protein
seguence and function
created by joining the
informaticn contained in
UniProtkB/Swiss-Prot,
UniProtKB/TrEMBL, and
PIR.

UniProt Databases:

UniProt Q2 SRS |
UniRef (2 SRS |
UniParc Q7 SRS

Protein Databases

The EBI has a developed and maintained a number of protein related databases. Below is a list of the

projects and databases provided.

[Laicdb
PANDIT

.l.']nIPmt

.UnIProl Archive
| UniPret/UniRef

| UniProtURIMES
Uanro'lKB.l'Ewlss- Prot
UniProtKB/TrEMBEL

Oﬁers an automatt: class rfu:amn of UmF’rmKB;'Sw;ss Prot + Uan’rutKEh’TrEME!L
CEA Th.ct Catalytn: SI‘[G ﬁ.tla,s is a resource nf catah,'tu: Sites and rcsndues

identified in {.-rhzy'm{:s usm-g structural data.

Prc:rwde:s assignments of proteins in UmPrmKBJ'S\mss Prat, UanrmKBFI'rEMBL
and IP| to the Gene Ontology resource.

| Human Protecmics Inttiative (HPI) is an initiative, by SIB and the EBI, to annotate

all known human seguences according to the gualty standards of
UniProtKBiSwiss-Prot.

Inthct is a protein interaction database and analysis system. It provides a guery
interface and modules to anahpse interaction data.

The Integrated relamn.al Enzyme database (IntEan Wlll cantaln enzyme data
approved by the Nomenclature Committee. The goal is to create a single
relational cnzyme database

The InterPro clatabase is an integrated documentation resource for protein
families, domains and furu:tnnal srtas

Imcrrnamnal Protﬂll'i Iru:lm: cantalns a number D‘f non- rcH:lum:lam prﬂt@omﬂ sms of

higher eukaryotic organisms constructed from UniProtKBiSwiss-Prot,
UniProtKB/TrEMBL, Ensembl and RefSeq.

. The Ligand Gated lon Channel Database.
| PANDIT - Protein and Associated Nucleotide Domains with Inferred Trees.

PAMNDIT is a collection of multiple seguence alignments and phylogenatic trees
covermg many commaon protein domains.

The Universal F’ruteln Flesnur{:e for protmn sequences and is th.s cemral hub for

the collection of functional information on proteins, with accurate, consistent, and
rich annotation, the amino acid sequence, protein name or description, taxonomic

data and citation information.

A non-redundant archive of protein seguences extracted from public databases

and contains only protein seguences.

| Features clustering of similar sequences to yield a representative subset of
seguences. This produces very fast search times.

.A reposiory 5|::.c»|:rnc:all~_.l developed for mmagemmu: and environmental data.
| An annotated protein sequence database. Part of thﬂ UanratKB

A computer generated protein database enriched with automated classification
| and annotation. Part of the UniProtKB.

NIH funds major univeral protein resource at EBEI

Mas 18 3N KIL fiimsAds saaloare rimisomen]l mematain reansaiiess a2t EELF Rlatiamsal Lliimaars FCamonevses [ msm o ey
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EMBL-EBI

EBI UniProt
http:/ /www.ebi.ac.uk /uniprot/

Advanced Search

' gl : . o
g emBLEB i ¢ e T Go Rum @ g

Databases | Tools | EBIGroups | Training industry | AboutUs | Help Site Index [
m UniProt Home EBI » Databases » Protein > UniProt
= UniFsot Waiosiie UniProt - Welcome to UniProt
. = About UniProt
= Searches/Tools The mission of UniProt is to provide the scientific community with a comprehensive, high quality and freely
= UniSave accessible resource of protein sequence and functional infarmation. UniProt is comprised of four

components, each optimised for different uses. The UniProt Knowledgebase (UniProtikKB) is the central

= Submissions access point for extensive curated protein information, including function, classification, and cross-reference.

= Downloads It consists of two sections: UniProtKB/Swiss-Prot which is manually annotated and is reviewed and
e UniProtKB/TrEMBL which is automatically annotated and is not reviewed. The UniProt Reference Clusters
! A (UniRef) databases provide clustered sets of sequences from the UniProtkB and selected UniProt Archive
= Publications records to obtain complete coverage of sequence space at several resolutions while hiding redundant
‘ = People seguences. The UniProt Archive (UniPare) is a comprehensive repository, used to keep track of sequences
« Help and their identifiers. The UniProt Metagenomic and Environmental Sequences (UniMES) database is a

repository specifically developed for metagenomic and environmental data.

The seguences and information in UniProt is accessible via text search, BLAST similarity search, and
FTP.

European Bioinformatics Swiss Institute of Georgetown
Institute Bioinformatics University

Terms of Use : EBI Funding : Contact EBl | © Eurcpean Biginformatics Institute 2010, EBI is an Outstation of the European Molecular Biology Laboratory.
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EBI UniProt Search Tools

http:/ /www.ebi.ac.uk /uniprot/search /SearchTools.html
EMBL-EBI ::. SEEEI-FS Enter Text Here Reset : ) Fetgbii'k

Databases | Tools EBI Groups Training Industry | About Us Help Site Index [0
= UniProt Home EBI| » Databases » Protein * UniProt
L UniProt Searches/Tools
= About UniProt
m Searches/Tools Text Search
» UniSave

Search the UniProt databases using:

Submissions

Downloads + UniProt text query [preferred)
+« SHS text query
+« 'EB-eye' search for UniProt

Documentation
Publications
Peaple

Help

Blast

Search UniProt databases using a protein sequence query.

ClustalWw2

Align multiple protein sequences in UniProt.

1D mapping

Map external database identifiers to UniProt identifiers.

UniProt Java API

A Java library providing a remote AP for accessing the UniProt data.

LniProt BioMart

Query and link the UniProt Knowledgebase with Ensembl and/or PRIDE data sets.

Useful Tools/Links

Various tools and analyses available from the individual UniProt consortium member web sites and other sites
that complement the UniProt Databases, including proteomics tools and multiple sequence alignments.


http://www.ebi.ac.uk/uniprot/search/SearchTools.html
http://creativecommons.org/licenses/by/3.0/

Protein Identification Resource
http:/ / pir.georgetown.edu/

A DT co
Protein Information Resource

S RTILIMY MEMIEER

INTEGRATED PROTEIN INFORMATICS RESOURCE FOR
GENOMIC, PROTEOMIC AND SYSTEMS BIOLOGY RESEARCH

ey The Universal Protein Resource (UniProt) provides the scientific community with a single,
. [ ] centralized, authoritative resource for protein uences and functional information.
UniProt ' A ——"
& ." UniProtKB | UniRef | UniParc « Current release: 15.12
PRO iProClass iProLINK
| Protein Ontology Integrated Protein Knowledgebase Literature Infnlma 0N & Knuwledge

" Representation of protein
objects with descriptions
and relationships

* Browse PRO
* Annotate with RACE-PRO

*Sample PRO report*
i EEEEEP

O OTHER RESOURCE

" Proteomics: NIAID Biodefense
Proteomics Admin. Center

* PIR Grid-Enablement:
Data node on NCI's caBIG

" Value-added reports for
UniProtKB and unique

UniParc proteins

protein ID mapping

*Sample protein report*®

Functional analysis and

'.E . -!_

P PEPTIDE SEARCH ?

DATABASE: UniProtkB

Use single letter amino
acid code

" Source for text mining and
ontology development

* RLIMS-P text mining tool,
BioThesaurus

* Bibliography mapping

*Sample Biblio. report*

T TEXT SEARCH ?
DATABASE: /ProClass

L@ @ I Doug Brutlag 2010
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PIR PRO Database

http:/ / pir.georgetown.edu/ pro/ pro.shtml

PRO Pfam

i 4

i Family-Level Distinction 4 GO

« Derivation: common ancestor s A,
B « Source: PIRSF family translation product of an evnlum:manly-relaﬁted iena ‘ ?a?emlar function
Ll oo

Gene-Level Distinction biological process
B » Derivation: specific gene translation product of a specific gene | | participates_in
. » Sources: PIRSF subfamily, Panther subfamily is at

S 7* | cellular component
Sequence-Level Distinction part_of (complexes)

» Derivation: specific allele or splice variant translation product of a specific mMRNA “ located_in (compartments)
= Source: UniProtKB i |

B Is_a ............. : ‘ MIM

Modification-Level Distinction | ;
 Derived from post-transiational modification | cleaved/modified translation product | | disease

= Source: UniProtkB .f’f agent_in

Example: SO

TGF-beta receptor phosphorylated smad2 isoform1 - mm m
is a phosphorylated smad2 isoform1 ias_agent
Sequence Level |: is @ smad2 isoform 1

Gene Level [ | isa smad2 MOD/MI
is @ TGF-§ receptor-regulated smad

p——— ProEvo Family Level [ -
. - I 5a smad has_modification
P ar L .'..:: .:_; - :-.’: Rmt LBVB" E js a pl‘ﬂlﬁin .

Modification Level [

ProForm

P ! 1 =
i TR A RV @ @ ' Doug Brutlag 2010
o Y ’é rR e |
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PIR iProClass Database

http:/ / pir.georgetown.edu / pirwww / dbinfo/ iproclass.shtml

i ProClass_~

Integrated Protein

Knowledgebase
N s S

L@ @ Doug Brutlag 2010
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NCBI Protein Database

o

NP - Y073
] 200000 00 Ca“-:}'/ . 00 0e00e® .
NCBI 00" 005 7o ‘0s S Protein
All Databases PubMad MNucleotide Protein Ganome

4] for ( Go )

Search | protein

About Entrez

Entrez Protein
Help | FAQ

Entrez Tools

Check sequence
revision history

LinkOut
My NCBI

Related resources
BLAST

Reference sequence
project

Search for Genes

Clusters of
orthologous groups

Proteln reviews on
the web

Search for full length
cDNAs

[ Limits | Preview/Index | History | Clipboard | Details |

The protein entries in the Entrez search and retrieval system have
been compiled from a variety of sources, including SwissProt,
PIR, PRF, PDB, and translations from annotated coding regions
in GenBank and RefSeq.

Human Genome
Explore human genome resources or browse the human genome

sequence using the Map Viewer.

Additional protein information

In addition to Protein sequences,
other protein-related information
is available via Entrez. Search the
Structure database by choosing,
"Structure” from the Entrez pull
down menu, Conserved Domains
Database (CDD) by choosing,
"Domains", and 3D Domains by
choosing, the "3D Domains"
option.

Retrieve taxonomy information
The Entrez protein database is
cross-linked to the Entrez
taxonomy database . This allows
you to find taxonomy information
for the species from which a
protein sequence was derived.
First, look up a protein in Entrez.
A "Taxonomy" link appears to
the right of each entry that is
linked to the Entrez taxonomy
database. To view all non-
redundant taxonomy links for a
search result, select "Taxonomy
Links" from the drop-down menu
above the search results and click
on the "Display" button to the left
of that menu.

http:/ /www.ncbi.nlm.nih.gov /sites / entrez?db=protein
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Hemoglobin in Title Index

£ N2 (03
- 00000 00 cr-:sy‘/ ce eeeeoe .. .
“> NCBI °0 ococ L g0 oo 5 Protein
All Databases PubMed MNuclaotide Protein Genome Structure PMC

Search [Prmein I-H for “hemoglobin®[Title] ( preview ) { Go ) { Clear)

| Limits | Preview/index | History | Clipboard | Details |
About Entrez No history available - see Help

E“It"‘gi’i :{rnotein ¢ Enter terms and click Preview to see only the number of search results.
elp

Add Term(s) to Query or View Index:
Entrez Tools

+ Enter a term in the text box; use the pull-down menu to specify a search field.
Check sequence ¢ Click Preview to add terms to the query box and see the number of search results, or click

FRmOn ey Index to view terms within a field.
LinkOut o Multiple terms selected from Index will be ORed; click AND to add to search.
My NCBI | Title 41! hemoglobin| (Preview ) ( Index )
e —_ (Click (AnD )(or )(NOT) to add a term to the query box
BLAST hemoglobin (2850) < (up)
hemoglobin/hemoglobin haptoglobin (2) : |
Reference sequence hemoglobin/transferrin flactoferrin (47) m m
project hemoglobin 1 {18)
hemoglobin 2 (16)
Search for Genes hemoglobin 2 domain (1)
hemoglobin 3 (5)
hemoglobin 5 (1)
Clusters of e
hemoglobin 84 (2) .
orfilogous groups hemoglobin a (42) z
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Hemoglobin Title & Human Organism

< N7 (03
(-3 NCBI 200000 o0 c,.g_f;/an..ul--- fP'rotein

All Databases PubMed Muclaotida Protein Geanome Structurs PMC

Search [Prmein I-H for | “hemoglobin®(Title] AND “human"[Organism]| ( preview ) { Go ) { Clear)

| Limits | Preview/index | History | Clipboard | Details |
About Entrez No history available - see Help

E“It"‘gi’i :{rnotein ¢ Enter terms and click Preview to see only the number of search results.
elp

Add Term(s) to Query or View Index:
Entrez Tools

+ Enter a term in the text box; use the pull-down menu to specify a search field.
Check sequence ¢ Click Preview to add terms to the query box and see the number of search results, or click

FRmOn ey Index to view terms within a field.
LinkOut o Multiple terms selected from Index will be ORed; click AND to add to search.
My NCBI | Organism I-ﬂ ( Preview | [:Ir'lde:u:)
e — Click (AnD )(or ) (NOT) to add a term to the query box
BLAST human (418152} < (up)

human adenowirus 1 (128) )
Reference sequence human adenovirus 1 isolate from a cat (3) m Down |
project human adenovirus 10 (17)

human adenovirus 11 (152)
Search for Genes human adenovirus 11a (4)

human adenowvirus 11p (6)

human adenowvirus 12 (139)
Clusters of -

human adenowirus 13 (14) i
orfilogous groups human adenowirus 14 (63) r
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Hemoglobin Title & Human Organism Results

.(,-._f."u.
o0 bz
NCBI 900000 00 E._-?ffﬁk\\@m“""“

All Databases Nuclaotide Protein

XXE5 y My NCBI
o PFOtEIn Sign In] [Reqister]

Structure Taxonomy

Search [Prmein -—H for ['hemn-globin‘['l"ttlelAND *human”[Organism]

] ( Go ) (cClear) Save Search

[ Limits | Preview/ndex | History | Clipboard | Details |

Display [ Summary

'-éei Show [ 20 '-3«][ Sort by Relevance h%-i!_ Send to r-ﬁri

[ All: 645 | Bacteria:0 | RefSeq:1 | Related Structures: 642 |§|

Items 1 - 20 of 645

H1:

P69892 Reports

(Page ) Page | 1 of 33 Next

BLink, Conserved Domains, Links

Hemoglobin subunit gamma-2 (Hemoglobin gamma-2 chain) (Gamma-2-globin) (Hemoglobin gamma-G chain) (Hb F Ggamma)

£i156749861IsplP69892 2ZIHBG2_HUMAN[56749861]

[12: P69891 Reports
Hemoglobin subunit gamma-1 (Hemoglobin gamma-1 chain) (Gamma-1-globin) (Hemoglobin gamma-A chain) (Hb F Agamma)

g1156749860(sp/P69891 2IHBG1_HUMAN[56749860]

: POA990S Reports

Hemoglobin subunit alpha (Hemoglobin alpha chain) (Alpha-globin)
gil57013850IsplP69905.2HBA_HUMAN[57013850]

: P68RTI Reports

BLink, Conserved Domains, Links

BLink, Conserved Domains, Links

BLink, Conserved Domains, Links

Hemoglobin subunit beta (Hemoglobin beta chain) (Beta-globin) [Contains: LY V-hemorphin-7]

£i136749856/sp/P68871 2IHBEB_HUMAN([36749850]

: P02100 Reports

Hemoglobin subunit epsilon (Hemoglobin epsilon chain) (Epsilon-globin)
gil122726lsplP02100 2IHBE_HUMAN[122726]

: P02042 Reports

Hemoglobin subunit delta (Hemoglobin delta chain) (Delta-globin)
2il1227131splP02042 2IHBD_HUMAN][122713]

: PO2008 Reports

Hemoglobin subunit zeta (Hemoglobin zeta chain) (Zeta-globin) (HBAZ)
2il1223351splPO2008 2IHBAZ_HUMANJ[122335]

BLink, Conserved Domains, Links

BLink, Conserved Domains, Links

BLink, Conserved Domains, Links
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UCSC Proteome Browser
http:/ / genome.ucsc.edu/ cgi-bin/ pbGateway

Home Genomes Blat Tables GeneSorter PCR Session FAQ Help

UCSC Proteome Browser Gateway

The UCSC Proteome Browser was created by the Genome Bioinformatics Group of UC Santa Cruz.
Software Copyright (c) The Regents of the University of California. All rights reserved.

Enter a gene symbol or a Swiss-Prot/TrEMBL protein ID: [P69905 Submit Query |

@ @ Doug Brutlag 2010
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UCSC Hemoglobin Protein
http:/ / genome.ucsc.edu/ cgi-bin/ prateway

Home UCSC Proteome Browser DE/PS New Query
Protein P69905 (aka HBA_HUMAN) Hemoglobin subunit alpha (Hemoglobin alpha chain) (Alpha-globin).

Organism: Homo sapiens (human)
Move <<<| << | <| >| >> | >>>| Currentscale:FULL Rescaleto 1/6 | 1/2 | FuLL | DNA |

AR Zcale [i =T [1aa
142

AR Segquence MYLEFADK THYKARMGKY GAHAGE Y GREALEEMFLEFFT TKTYFFHFDLSHGEAWY KGHGKKYADAL THAYVAHYDDOMFHALZALEDLHAHKLEYDFWYNFKLL SHCLLY TLARHLFAEF TFAVHASLOKFLASVSTVLTSKYE
Genome Browser FPeEVious position in UCESC Genome EBrowseri chrlS: 166679-187528 (hot ih & COS)

Exons

Falarity tIT.L_._._.TnL_I_J-_.TJT_I_u._.T.rfI_T.J_HT._JIﬁ_._rﬁ._“_JIl

Hudrophobkicity

et P B
Fredicted
GlYcosy1ation

[ Globin—Tike

Superfami 14 E3C0F

AA Anomalies || = R || D —————————

142
AR Ecale L \ 58 [188 |
Explanation of Protein Tracks
Bl Molecular Weisht Humber of Exons Aming Acid Freguehcies
8.7 15255 Da 3
i RN
3 =) 7 a9 11 13 aK SaK laak 158K  zeak 8 =} ia 15 28 25 MCHMHYNFIDGKRTWYFGERSL
InterFro Domains Hudrophokicity Humkber of Custeines Aming ACid AnOmalies
4 8.8 3k
81 23456 735 918 -2,8 -1.8 a,8 1.8 2.8 8 i@ =2} =1:] 48 WMCHMHYNFIDGRKRTWYPFGERSL

Explanation of Protein Property Histograms
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UCSC Hemoglobin Coding Region
http:/ / genome.ucsc.edu/ cgi-bin/ pbGateway

Home UCSC Proteome Browser PDE/PS New Que

Protein P69905 (aka HBA_HUMAN) Hemoglobin subunit alpha (Hemoglobin alpha chain) (Alpha-globin).
Organism: Homo sapiens (human)
Move <<<| << | <[ >| > | >>> | Currentscale: FULL Rescaleto 1/6 | 1/2 | FuLL | DNA |

AR Zcale 3 =T (168
142

AR Sequence  MYLEFAODKTHYKARKWGKWGAHAGE Y GAEALERMEL SFFT T TYFFHFOLSHGSARMVKGHEK K ADAL THAYAHYDDMFHAL AL S0 HAHKL RVYDFYHF KL EHCLLWTLARHLFAEF TFAYVHASLOKFL ASVE TYL TEKYR
Genome Erowser Frewious position in UCSC Genome Browser: chrif:166679-167528 (hot in & CO3)

Ezon= | -
Folarity t W.U_L._mn_._-h_.TJﬂ._l_LlT.r_-_-_T._-_HT._J._-_._rﬁ._TJ..
e . — e e _ . o e
Hudrophok i city B ——— = e ——— - — = m [ —
D B B e B
Fredicted

Glycosylation

SURErFami 19/SC0F | GIoBin-TikE

BA Bhomalies | = | — | -— H B — | NN B N |

142
AA Scale L1 58 [RE:L:]

Explanation of Protein Tracks
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UCSC Hemoglobin Protein Properties
http:/ / genome.ucsc.edu/ cgi-bin/ pbGateway

PI Molecular MWeight Humber of Exons
.7 15255 Da b

b = 7 a9 11 1= BE Sak laak 156k 266k @ = ia 15 28 25

InterFro Domains Hudrophokicity Humber of C4ysteines
4 8,8 1

B 1 23 4 56 785 918 2.4 -1.8 8,8 1.8 2.8 @ 18 28 o)) 48

Amino Acid Freguencies

WMCMHYHMFIDOGKRETWFGERSEL

ﬁmina Acid Anomalie=s

WMCMHYHMFIDO@KRETWFGERSEL

Explanation of Protein Property Histograms

@ @ Doug Brutlag 2010



http://genome.ucsc.edu/cgi-bin/pbGateway
http://creativecommons.org/licenses/by/3.0/

UCSC Hemoglobin Gene Region

http:/ / genome.ucsc.edu/ cgi-bin/hgGateway?org=Human&db=hg18

UCSC Genome Browser on Human Mar. 2006 Assembly

move <<< | << I < | > | > | > |Z{]Gmin 1.5x | 3x | 10x | base izuﬂmuut 1.5x | 3x | 10x |

position/search |chr16:162,875- 163,705 jump | clear |size 831bp. configure |
chrilE (pis, S0 : 2. 1 GENE H coci A B

chr16: | 165e0a] 1651ea] 163260] 1635566] 165460] 1655 aa] 16s60a] 163766]
LCEC Gene Fredictions Based on EerZed, UhiFFDt, GEHBEHH, and Comparative Genomics
[E=TaF s [FIERTRRODDENNRE - —-—-—- SIS EIEEE
HEF 1 s [FITIIDRIDIRRNRE <=~ ==~====== - -

FRefieq Genes

Fefieq Genes

Mammalian Gene Collection FUll ORF mEHAS

BCOOSET2 | n -5

Human mREHA=S

Fpliced ESTs N

Uertebrate Mu1t1z A1ignment & FhastGons Conserwation (25 Species)

onar s 4 14 J A BE .l

Ehe=us

R N I 1 ] o AN i Al | I
Mause (R UESE 00 0 AN A 11050020180 A A e Ilﬂ wl :-mmmlnulmmu (THH
0g |
. Harse | T N O 500 GO 0 A A R O 111 A
Fmnacd 1 ]
DpOSSLm -‘*Iﬂﬂlllll 0] PIII.;I mmllm_lnllnlﬂ_ru-ﬂlal (MO O A AN R 0
Flatupus I H 10 1 O 0 (00 OO 000 8 0 IiIIIIIiI
Lizard BN lmlnlulmlmatlm Ilﬂilf [T T O mnilnu=um- (LT T T RS LT
chicken NI N SARATAR 10 CEINMERI) IIlIIIIIIIIIIIIIIIIIIIIIIII1 |||||| IR ANRRN 1 01
¥_tropicalis —lI| i EITREE I=———— R | [ 13: 11 1R 1 (I —————
Frickleback HWINTEN l|||||m:=pnnm||mﬂ|m n=11 IHHIILII 1 = A Hllilﬂ mim—
Zimple Mucleotide Foldmorphizms (dbEMF bU11d i2
SMES (1263 NIEAN | 1] 1 T DI | | I IIIIII ml (i

Eepeating Elements b4y RepeatMasker

Human mEMAS from GenBank

Humah E=T=s That Hawe EBEesh Sp]iced
FEES

i

RepeatMas ker
Click on a feature for details. Click on base
move start position to zoom in around cursor. Click move end
<o | gray /blue bars on left for track optionsand < [2.0 > |

descriptions.

default tracks I hide all I add custom tracks | configure | refresh i

Use drop down controls below and press refresh to alter tracks displayed.
Tracks with lots of items will automatically be displayed in more compact modes.

e —
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UCSC Hemoglobin Links

http:/ / genome.ucsc.edu/ cgi-bin / hgGateway?org=Humané&db=hg18

Home Genomes Genome Browser Blat Tables Gene Sorter PCR Session FAQ Help

Human Gene HBA2 (uc002cfv.1) Description and Page Index

Description: alpha 2 globin

RefSeq Summary (NM_000517): The human alpha globin gene cluster located on chromosome 16 spans about 30
kb and includes seven loci: 5- zeta - pseudozeta - mu - pseudoalpha-1 - alpha-2 - alpha-1 - theta - 3. The alpha-2
(HBA2) and alpha-1 (HBA1) coding sequences are identical. These genes diﬁer shghﬂy over the 5' untramla’ced
regions and the introns, but they differ significantly over the 3' untranslated regions. Two alpha chains plus two
beta chains constitute HbA, which in normal adult life comprises about 97% of the total hernn lobin; alpha chains
combine with delta chains to constitute HbA-2, which with HbF (fetal hemoglobin) makes up %he remaining 3% of
adult hemoglobin. Alpha thalassemias result from deletions of each of the alpha genes as well as deletions of
both HBA2 and HBA1; some nondeletion alpha thalassemias have also been reported.

Strand: + Genomic Size: 831 Exon Count: 3 Coding Exon Count: 3

.Page 11,0 5 Sl Sequence and Links | UniProt Comments |Microarray |RNA Structure Protein Structure
Other Species | GO Annotations  |mRNA Descriptions | Other Names|Model Information Methods

_—| Sequence and Links to Tools and Databases

Genomic Sequence (chr16:162,875-163,705) mRNA (may differ from genome) Protein (142 aa)
Gene Sorter | Genome Browser | Proteome Browser | Table Schema |CGAP Ensembl

Entrez Gene | ExonPrimer GeneCards GeneTests Gepis Tissue |H-INV

HGNC HPRD Jackson Labs OMIM PubMed Stanford SOURCE
Treefam UniProt
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National Center for Biotechnology Information
http:/ / www.ncbi.nlm.nih.gov/

-
= NCBI

Resources >

How To

brutiag | My NCBI | Sign O

National Center for Biotechnology Information Search |_ailpatabases

Resources
NCBI Home

All Resources (A-Z)
Literature

DNA & HNA
Proteins

Sequence Analysis
Genes & Expression
Genomes

Maps & Markers
Genetics & Medicine
Taxonomy

Data & Software
Training & Tutorials
Homology

Small Molecules

Variation

fad for

Welcome to NCBI

The Mational Center for Biotechnology Information advances
science and health by providing access to biomedical and
genomic information.

Maore about the NCBI | Mission | Organization | Research | RSS

Genotype and Phenotype

Data from Genome Wide Association
studies that links genes and diseases.
5ee study wvariables, protocols, and
analysis.

s,

» 1 2 3 4

How To...

Obtain the full text of an article

Retrieve all sequences for an arganism or taxon

Find a homolog for a gene in another organism

Find genes associated with a phenotype or disease

Design PCR primers and check them for specificity

Find the function of a gene or gene product

Determine conserved synteny between the genomes of two
organisms

See all ...

NLM/MNCBIH1N1 Flu Resources

Popular Resources

PubMed
PubMed Central
Bookshelf
BLAST

Gene
MNucleotide
Protein

GEQ

Conserved Domains
Structure
PubChem

NCBI News

MNovember and

October News

Featured: New Discovery-
oriented PubMed and NCBI
Homepage. T...

NCBI News -

September 2009
The September 2008 issue
of the NCBI News is
available ...

NCBI News -

August 2009
The August 2009 issue of

the NCBI News is available
online. ...

(MO,

Search

Sl

02 Dec 2009

05 Oct 2009

19 Aug 2009
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European Bioinformatics Institute
http:/ / www.ebi.ac.uk/

L
EMBL-EBI : G4 All Databases ¢ JEnter TextHere LR GoCANNI - o0

Databases Tools EBI Groups Training Industry About Us Help Site Index 50

EMBL-BAMNK Genomes Gene Expression Literature Sequence Similarity & Analysis
UniProt * Mucleotide Sequences = Molecular Interactions = Taxononmy Pattern & Motif Searches
ArrayExpress = Protein Sequences Reactions & Pathways = Ontologies Structure Analysis

Ensembl Macromolecular Structures = Protein Families Patent Resources = Text Mining

interPro Small Molecules Enzymes Downloads

PDBe Web Services

European Bioinformatics Institute

= About the EBI = _atest MNews i)
Research User Support Open access drug discovery database launches with half a
PhD Studies EBI Mission milllen compounds
Training People 18 January 2010 ) ) _ )
Industry Support Events at the EBI ChEMB_L-l_:I!::. a vast online databa'_se of information on the pmpemes
Group & Team Leaders Genome Campus Events and activities of drugs and drug-like small molecules amnd their
EBI Funders How to Find us targets, launches today with information on owver half a million
ek compounds. The data lie at the heart of translating information from
the human genome inte successful new drugs in the clinic... more
= Research Highlights
= z ; EMBEL-EBI articles are top of the list
* EBI Hosted Project Websites b S
Articles on three resources hosted by EMBL-EBI (POBe, Ensembl
1000 Genomes ENFIMN Genomes and Gene Expression Atlas) are highlighted as featured
BioCatalogue FELICS articles in the latest Database issue of Nucleic Acids Research,
BioSapiens IMPACT Featured articles are selected by the journal's Executive Editors
E-MeP INSDC based upon their originality, significance and scientific excellence ...
EGA LRG more
ELIXIR = SPINE
EMBRACE SYMBIOmatics
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DNA Database of Japan
http:/ / www.ddbj.nig.ac.jp/

E p % Accession DMNA Protein AlDBs Taxonomy Site Search
@) DDB I "‘@\ Accession numbers I Ge )

= ; = — 2 Fa e
DNA Data Bank of Japan [~ S gﬂ.@ @ooBe) COuniProt (OPDB (ODAD (OPRF (CPatent ==more
4, S5
HOME Submission How to Use Search/Analysis FTPAMebARPI Report/'Statistics Contact Us | 3 SS Japanese

» About DDB.J
. » Howto Use DDE]T : DA Data Bank of Japan

b Qand A DDBJ (DNA Data Bank of Japan) is one of the three summit databanks
that construct DDBJ/EMBL/GenBank International Nucleotide Sequence Database.
1 I in Europe and NCEl in USA. -

D Sequence Submission

i

r SAKURA = t
» Mass Submission
i »
» Data Updates Hot Topics More
» DDB. Read Archive » Jan. 15, 2010 DAD (DDBJ amino acid database) Rel. 50.0 Released
DDBJ T Archi
i it |  + Jan. 7, 2010 Release of new false killer whale(Pseudorca crassidens) GSS 90.007entries
& e -
e v Jan. 4, 2010 DDBJ/EMBL/GenBank Feature Table Definition revised
r ARSA -
» TXSearch | Maintenance r» More
e BEAST v Jan. 15, 2008 ARSA database search (DDBJ, DAD) temporary unavailable
» PSIEBLAST
. FASTA » Dec. 28, 2009 Apology for the failure of ClustalVW runnning
» SSEARCH » Dec. 8, 2009 Closing H-lnv DB mirror site
Sequence Data Submission FTPWeb API
r ClustalWW
22 Submit my sequences Z2 FTP ( ftp.ddbj.nig.ac.jp )
lli.'_-‘-nmme Analysis Orientation for the data submission Download data files
» GIB 52 Update my entries =2 Web API
» SIBV Guidance for the update of the entry Programmatic interfaces of DDBJ Web
» GTPS :
services
» GTOP
» H-Inwv DB

DMNA Data Bank of Japan (DDB.J)

D Protein Analysis

i Center for Information Biology and DA
ot CIBE-DDEJ Data Bank of Japan (CIB-DDBJ) O

v National Institute of Genetics (NIG) O
r SOKEMDALI O
+ Department of Genetics O
Research Organization of Information and

» Links

v Careers

Systems O
Internmational Mucleotide Sequence Database DDB.J exchanges data via the SINET3 computer
Collaboration (& network.
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5 UTRsignal peptide mature pep- tide 3" UTR

DDBJ/EMBL / GenBank Feature Table

Example: Protein-coding region
Prototypical eukaryotic gene

300 400 600 700 800 900 1100

FEATURES Location/Qualifiers
100. .200
exon 100. .300 /number
intron 301.. 400 /number=1
exon 401.. 600 /number=2
intron 601.. 700 /number=2
exon 701.. 800 /number=3
intron 801.. 900 /number=3
31UTR 1002. .1100
exon 901. .1100
/number=4
signal-peptide join(201. .300,401. .501)
mature-peptide join(502. .600,701. .800,901. .1001)
/ product="prototypical protein"
CDS join(ZOl. .300,401. .600,701.800,901.1001)
/ product="prototypical protein"
mRNA join(lOO. .300,401. .600,701. .800,901. .1100)
prim_transcript 100.. 1100
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masitusen  International Common Fields
http:/ /www.ncbi.nlm.nih.gov/ collab/

Intemational Nucleotide Sequence Database Collaboration

. The collabaration that exists among the International Mucleotide Sequence
Databases has led to many beneficial projects that promise to praliferate in the
malecular bialady cammunity.

Currently, the following projects are part of the collaborative effort amaong the three
datahases:

The Taxonomy Project

Cne ofthe goals ofthe collahaorators is to use a unified taxonomy across all

* databhases, largely one hased on sequence information. The taxonomy project was
get up as atool for hiologists worldwide, and also as a shared instrument far the
collaboratars. This is one of the important resaurces used for the maintenance of
Genetic Codes, important for the caorrecttranslation of coding sequences.

The Feature Table

The Feature Tahle documentation represents the shared rules that allow the three
databases to exchange data on a daily basis. The Feature Tahle represent the
vocabulary that is used to describe the DMA sequence annotations as well as that of
the protein sequenceds) they encode. The copywe present here is a mirror of the
ariginal document prepared by EBL

This documentation is also available as a series of postscript files from EEI {in
Eurape) ar MZEI {in the LISA).

The db_xref Qualifier

A nesw gqualifier was recently added to the Feature Tahle definition Jdb_xren that
allowes the nucleotide databases to explicitly reference specific sequences (protein
sequences) or other identifiers within other databases.

The country Qualifier

A new gualifier was recently added to the Feature Tahle definition {icountry to
indicate the country of origin of a DA sample

Doug Brutlag 2010
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National Center for Biotechnology Information
http:/ / www.ncbi.nlm.nih.gov/

<3 NCBI

All Databases

PubMed

National Center for Biotechnology Information

Mational Library of Medicine

BLAST OMIM Books

Search r All Databases

3 ) for

(Go)

SITE MAP

Alphabetical List
Resource Guide

About NCBI
An introduction to NCBI

GenBank

Sequence submission
support and software

Literature

databases

PubMed, OMIM,
Books, and PubMed

Ceantral

Molecular
databases

Sequences, structures,
and taxoromy

Genomic

biology

The human genome,
whole genomes, and
related resources

TaxBrowser

MNational Institutes of Health

Structure

» What does NCBl do?

Hot Spots

Established in 1988 as a national resource for » Assembly Archive

molecular biology information, NCB| creates
public databases, conducts research in
computational biology, develops software
tools for analyzing genome data, and
disseminates biomedical information - all for
the better understanding of molecular
processes affecting human health and
disease. More...

New (o fo(ei=) >~

NCBI's dbGaP Genome Wide Association Database

NMCEI's dbGaP (database of Genotype and Phenotype]
provides data from Genome Wide Association (GWA)
studies. The resource is intended to help elucidate the
link between genes and disease. For each study, users
hawe access to detailed information about the
phenotypic varables measured and pre-computed
associations between subjects’ phenotypes and
genotypes. Click here to read the press release. To
read more about GW A projects, see NCBI's GWA

resounce page

» Clusters of
orthologous groups

» Coffee Break,
Genes & Disease,
NCEB| Handbook
» Electronic PCR
» Entrez Home

k Entrez Tools

» Gene expression
omnibus (GEO)

» Human genome
resources

k Influenza Virus
Resource

» Map Viewer

@0
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Entrez Databases
http:/ / www.ncbi.nlm.nih.ecov /Entrez/

C

- -

S NCBI

Entrez, The Life Sciences Search Engine

HOME | SEARCH | SITE MAP PubMed | All Databases | Human Genome | GenBank | Map Viewer

Search across databases

Welcome to the Entrez cross-database search page

m PubMed: biomedical literature citations and abstracts
iﬂ PubMed Central: free, full text journal articles

m Site Search: NCBI web and FTP sites

. Mucleotide: sequence database (includes GenBank)

LX)
& 8 8 Protein: sequence database

(Y
I" Genome: whole genome sequences
'?_ Structure: three-dimensional macromolecular structures

4 Taxonomy: organisms in GenBank

I SNP: single nuclectide polymorphism

Gene: gene-centered information

i+ HomoloGene: eukaryotic homology groups
PubChem Compound: unigue small molecule chemical structures

PubChem Substance: deposited chemical substance records

E Genome Project: genome project information

dbGaP: genotype and phenotype

@

M B R R B B B R

]

] R T

ﬁ Books: online books
j; OMIM: online Mendelian Inheritance in Man

'ﬁ OMIA: online Mendelian Inheritance in Animals

UniGene: gene-oriented clusters of transcript sequences
CDD: conserved protein domain database

3D Domains: domains from Entrez Structure
UniSTS: markers and mapping data

PopSet: population study data sets

T ELLR

k]
n
[

GED Profiles: expression and molecular abundance profiles

L
i

a
]

:

=== GEO DataSets: experimental sets of GEQ data
Cancer Chromosomes: cytogenetic databases
PubChem BioAssay: bioactivity screens of chemical substances

GENSAT: gene expression atlas of mouse central nervous system

A& oo |

Probe: sequence-specific reagents

S T B N

MR NN N M


http://www.ncbi.nlm.nih.gov/Entrez/
http://creativecommons.org/licenses/by/3.0/

e

i |

-

e e T e ek

NCBI Handbook

http:/ /www.ncbi.nlm.nih.gov /books/bv.fcgi?rid=handboc

=p About this book
Part 1. The Databases
Part 2. Data Flow and Processing
Part 3. Queryving and Linking the
Data
Part 4. User Support
Glossary

Search
" Thisbook () Allbooks
) PubMed

Other books @ NCBL

The NCBI Handbook

Bioinformatics consists of a computational approach to biomedical information management and analysis. It
is being used increasingly as a component of research within both academic and industrial settings and is
becoming integrated into both undergraduate and postgraduate curricula. The new generation of biology
graduates is emerging with experience in using bioinformatics resources and, in some cases, programming
skills.

The National Center for Biotechnology Information (NCBI) is one of the world's premier Web sites for
biomedical and bioinformatics research. Based within the National Library of Medicine at the National
Institutes of Health, USA, the NCBI hosts many databases used by biomedical and research professionals.
The services include PubMed, the bibliographic database; GenBank, the nucleotide sequence database; and
the BLAST algorithm for sequence comparison, among many others. The WCBI Web site is visited by about
250,000 people per day.

Although each NCBI resource has online help documentation associated with it, there is no cohesive
approach to describing the databases and search engines, nor any significant information on how the
databases work or how they can be leveraged, for bioinformatics research on a larger scale. The NCBI
Handbook is designed to address this information gap.

All of our users know how to execute a stra.ightforwa:d PubMed or BLAST search. However, feedback from
help desk personnel and booth staff at scientific meetings suggests that people often want to know how to
use our resources in a more sophisticated manner and are frequently unaware of less well-known databases
that might be helpful to them. The intended audience for The NCBI Handbook is, therefore, the growing
number of scientists and students who would like a more in-depth guide to NCBI resources—powerusers
and aspiring powerusers.
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NCBI Nucleotide Sequence Database

http:/ / www.ncbi.nlm.nih.gov/entrez/ query.fcgi?db=Nucleotide

X163 y
ﬁ:’q‘ & SNucleotide
PubMed Muclsotide Protein Genoma
i Nucleotide I-H for

|r Limits T Preview/Index T History T Clipboard T Detalls ]

. About Entrez The Entrez Nucleotide database is a collection of sequences from several
sources, including GenBank, RefSeq, and PDB. The number of bases in
- Entrez Nucleotide these databases continues to grow at an expenential rate. As of April 2006,
Help | FAQ there are over 130 billion bases in GenBank and RefSeq alone.

Entrez Tools

\ Human Genome
Check sequence revision
I history Explore human genome resources or browse the human genome
. seguence using the Map Viewer.

LinkOut
My NCBI {Cubby) B Building the human genome
The Human Genome Reference DNA Sequence was completed in April 2003.
Related resources The current versicon is listed as a build number on the Genome View page and
BLAST includes an accompanying set of statistics and release notes.
il i el Homo sapiens (human) genome view BLAST search the human genome
project Build 36.2 statistics Switch to previous build
Search for Genes I
1oy
Submit to GenBank 1 I ) 1
Search for full length - “ I -\I- =ﬂ ﬂ .I- I
cDMAs e
Mites L 2 2 4 5 & I 8 3 @ u 1z 13
13 -3 14 Z 18
o I
EREIEEEERE
1 F (- I I
Wite: 4 15 16 17 18 18 2@ {0 X Y HI not placed
1849 ]

The chromosomal locations of several genes believed to be associated with
the human BRCA1 gene implicated in breast cancer, highlighted using the
Map Viewer query "BRCA1" (build 36 ).

r
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Protein

Structure PC

Search r Nucleotide

k4 for

About Entrez

Entrez Mucleotide
Help | FAQ

Entrez Tools

Check sequence revision
history

LinkOut

My NCBI {Cubby)

Related resources
BLAST

Reference sequence

project
Saarch for Genes

Submit to GenBank

Search for full length
cDNAs

3
Limits | Previewl/index |Hi5mr5r T Clipboard T Details ]

Show Previewlindex for:

e CoreMuclectide - Core subset of nucleotide sequence records
# EST - Expressed Sequence Tag records
e G55 - Genome Survey Sequence records

My NCEI
Welcome brutlag. [Sign Out

NIy

Please choose which subset of Entrez Mucleotide to Preview/Index.

Preview/Index alphabetically displays all search terms in each Entrez search field. You can browse by all
fields or within a specific field such as Gene Name or Organism. More sbout Preview/Index...

The Nucleotide database has been recently divided into
three subsets:

# CoreMNucleotide contains all Nucleotide records that
are not in the other subsets. These are the records
that are of interest to most users.

& EST contains Expressed Sequence Tag records only.

& G55 contains Genome Survey Sequence records
anly.

These subsets help you focus on the types of sequences that
interest you.

Search results for the total Mucleotide database (all three
subsets) will show all CoreMNucleotide records first, then all
EST records, then all G55 records.

The chart to the right displays the approximate percentage
of sequence records in each subset.
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NCBI Search for PCNA Gene Sequences

<> NCBI

All Databhases

Yy es :
@q:w 5 Nucleotide

PulxMed Mucleotide Protein G Structure

Search | CoreNucleotide

H%-]. for “pcna’[Gene Name] AND human[Organism]|

About Entrez

Entrez Mucleotide
Help | FAQ

Entrez Tools

Check sequence revision
history

LinkOut
My NCBI {Cubby)

Related resources
BLAST

Reference sequence

project
Search for Genes

Submit to GenBank

Search for full length
cDNAs

f Lim

its TF*revIeerndex THisIﬂryr TCIIpbnard TDetaiIs ]

Display r Summary

PMC

F#) Show [ 20 5] Sortby [$)[ Sendto

+)

All: 18 ] bacteria: 0 T mRMNA: 7 T RefSeq: 4

Iterns 1 - 18 of 18

=rH

B2

3

15

6

] B:

: DOB94581

: BC062439

NM 182649 Reports

My NCBI

Welcome brutlag. [Sign Out

Taxonomy
Save Search

One page.

Links

Homo sapiens proliferating cell nuclear antigen (PCNA), transcript variant 2, mRNA

£1133239450 | ref INM_182649.1 1[33239450]

NM 002592 Reports

Links

Homo sapiens proliferating cell nuclear antigen (PCNA), transcript variant 1, mRNA

£1133239449 | ref INM_002592.2 1[33235449]

CH471133 Reports

Homo sapiens 211000035844845 genomic scaffold, whole genome shotgun sequence

gil74230018 | gb | CH471133.3 1[74230018]

Reports

Links

Links

Homo sapiens clone FLH176605.01L; RZPDo839F041210 PCNA mRBNA, partial sequence

gi1113711806 | gb |DOB94581.1 1[113711806]

NW 927317 Reports

Links

Homo sapiens chromosome 20 genomic contig, alternate assembly (based on Celera assembly)

gi| 89058024 |ref INW_927317.1 |HsCraAADB(2_637[89058024]

NT 011387 Reports

Homo sapiens chromosome 20 genomic contig, reference assembly
g1127501067 | ref INT_011387.8 | Hs20_11544[27501067]

Reports

Links

Order cDMNA clone, Links

Homo sapiens proliferating cell nuclear antigen, mRNA (cDMNA clone MGC:72035 IMAGE:4102284),

complete cds
21138383149 | gb | BC062439.1 1[38383149]

BCDO0491 Reports

Order cDMA clone, Links

Homo sapiens proliferating cell nuclear antigen, mRNA (cDNA clone MGC:8367 IMAGE:2820036),

complete cds
21133990414 | gb |BCO00491.2 1 [33990414]

I(cc
A

\v)
F e —
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NCBI Protein Sequence Database
http:/ / www.ncbi.nlm.nih.gov /entrez / query.fcgi?db=Protein

=

[,I-._:r:
Peeoee 00 CEF
e oeo LS4k

X7

S Protein

o0 000000
e0

Protein

Search r Protein

'+ for |

|r Limits T Preview/ndex T History T Clipboard T Details ]

TSR Erec The protein entries in the Entrez search and retrieval system have been

compiled from a variety of sources, including SwissProt, PIR, PRF,
FDB, and translations from annotated coding regions in GenBank and
RefSeq.

Entrez Protein
Help | FAQ

Entrez Tools

Human Genome

Explore human genome resources or browse the human genome
sequence using the Map Viewer.

Check sequence revision
history

LinkOut

My NCBI

I Retrieve taxonomy information

The Entrez protein database is
cross-linked to the Entrez taxonomy
database . This allows you to find
taxonomy information for the species

B Additional pretein information

In addition to Protein sequences,
other protein-related information is
available via Entrez. Search the
Structure database by choosing,

Related resources
BLAST

Reference sequence

project

Saarch for Genes

Clusters of orthologous
groups

Protein reviews on the
web

Saarch for full langth
cDMAs

"Structure” from the Entrez pull down
menu, Conserved Domains Database
(CDD) by choosing, "Domains", and
3D Domains by choosing, the "3D
Domains” option.

from which a protein sequence was
derived. First, look up a protein in
Entrez. A "Taxonomy" link appears
to the right of each entry that is
linked to the Entrez taxonomy
database. To view all non-redundant
taxonomy links for a search result,
select "Taxonomy Links" from the
drop-down menu above the search
results and click on the "Display”
button to the left of that menu.

®
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NCBI Protein Search for Human PCNA

Search r Protein

14 for PCNA[Protein Name] AND Human[Organism]

About Entrez

Entrez Protein
Help | FaQ

Entrez Tools

Check sequence revision
history

LinkOut
My NCEI

Related resources
BLAST

Reference sequence
project

Search for Genes

Clusters of orthologous
groups

Protein reviews on the
web

Saarch for full length
cDMAs

|r Limits T Preview/Index T History TCIipbnard T Details 1

My NCBI

"" P FOtE | n Welcome brutlag. [Sign Qut ]

Taxonomy

. @ [ Clear | Save Search Sea:ch

Display r Summary

F%-i Show r 20 F@-}r Sort by Relevance I-é-r Send to |-$-j:

All: 3] Bacteria: 0 T RefSeq: 0 T Related Structures: 3

Items 1 - 3 of 3

[11: CAC27344 Reports
PCNA [Homo sapiens]
21112583646 lemb | CAC27344.1 | [12583646]

[2: CAG46598 Reports
PCNA [Homo sapiens]
21149456555 |emb | CAG46598.1 | [49456555]

13 CAG3IE740 Reports
PCNA [Homo sapiens]
gil49168490 |lemb | CAG38740.1 | [49168490]

Disclaimer | Write to the Help Desk
MCEI | NLM | NIH

One page.

BLink, Conserved Domains, Links

BLink, Conserved Domains, Links

BLink, Conserved Domains, Links
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http://creativecommons.org/licenses/by/3.0/

BLAST Link for Human PCNA

NCBI

Query: gil 12583646 PCNA [Homo sapiens]

Matching gi: 119630835

Protein Structure PubMed Taxonomy

Nucleotide 3D-Domains Books Help

119630834, 119630833, 114680824, 1090927495, 109092793, p16B0063, 61680062, 61680061, 61359492, §13581493, p0593816, 60593815, 60593760, 60593759, pO593T75H
60593756, 60593754, 60593752, 60593750, 60593748, 60593746, 5176900, 58176898, 58176896, SB176894, 55651058, 47117084, 38383150, 33239451, 21902516, 13540336, 12653441, 4505641,

2914383, 387005, 181272, 129694

COG05492 assigned by Cognitor (7 best hils)

{ Show identical) EBest hits:} ECDmmon Tree ) rTaxunnmy Fleporl‘:l I_':SD structures | I_"CDD—Search} I:'GI list | ("Run BLAST )

200 BLAST hits to 142 unique species Sort by taxonomy proximity

Archaea Bacteria

Metazoa

Fungi

Plants

Viruses Other Eukaryotae

Keep only | 5] Cut-Off 100  (select) (Reset’) New search by GI: | 12583646 fco)
261 aa

[T T T[T T T[T T T[T T T T[T T[T SrfpR EHCCESSION

GI

EROTETIN DESCRIPTION

Conserved Domain Database hits

: » 1316 1 AAX43349 51369547
L » 1313 1 AAX3I635H5 60B15711
1311 31 1AXCE 2814387
1311 21 XP 534355 73881708
1308 31 CAG38740 49168490
1306 21 NF 001... 7735838
1303 31 CAG46508B 4089456555
1302 22 AAHe0570 38014559
1300 22 P57761 13124447
1288 22 PBAF3B082 74222336
1284 22 BARZB355 15919908
1284 22 CAA3T243 53600
1254 18 NP_8B8501 45383776
1245 1B QOCDF1 20139157
1220 17 NP 001... 56118632
1213 17 AAH41548 27371153
1213 15 ABKS51289 117617401
1212 15 Q9PTP]1 H6774149
1211 17 AAHS775B 35505407
1203 17 AAA409026 214647
1198 15 CAGQ7787 47226638
1196 22 PBAB2B43s 12849670
1191 15 09wWedd H6773044
1189 15 NP 571473 1BB59223
1147 17 ABDTS020 B9B92452
1023 17 AAVT3840 56117860
1N1E 1N @APATIAA TR2T1Q1T

proliferating cell nuclear antigen [ synthetic construct]
proeliferating cell nuclear antigen [ synthetic construct]
Chain E, Human Pcna

PREDICTED: similar to preliferating cell nuclear antigen [ Canis

PCNA [ Homo sapiens]

hypothetical protein IOC515489 [ Bos taurus]

PCNA [ Homo sapiens]

Preoliferating cell nuclear antigen [ Rattus norvegicus]
Preliferating cell nuclear antigen (PCNA)

unnamed protein product [ Mus musculus]

unnamed protein product [ Mus musculus]

unnamed protein product [ Mus musculus]

proeliferating cell nuclear antigen [ Gallus gallus]
Preoliferating cell nuclear antigen (PCNA)

pcna protein [ Xenopus tropicalis]

MGC538B67 protein [ Xencpus laewvis]

proliferating cellular nuclear antigen [ Astatotilapia burtoni]
Preliferating cell nuclear antigen (PCNA)
Preliferating cell nuclear antigen [ Xenopus laevis]
proliferating cell nuclear antigen (PCNA)

unnamed protein product [ Tetracden nigroviridis]
unnamed protein product [ Mus musculus]

Preoliferating cell nuclear antigen (PCNA)
proliferating cell nuclear antigen [ Danio rerio]
preliferating cell nuclear antigen [ Pseudacris regillal]
preliferating cell nuclear antigen [ Rana catesbeilana]

mmrmld Favrstrina ~Aall raslazs srddiqan [ Oaren] Tae mvedmd ranae]
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Conserved Domain Link for PCNA

View _PSSM: cd00577 cd0D577 is part of a hierarchy of related CD models.
Alignech 75w Use the graphical representation to navigate this hierarchy.
PSSM: 248 columns
Status: curated CD cd00577 Sequence Cluster Sub-family Hierarchy
Created: 7-Mar-2002 f Zoom Out A Detailed View Y@ " Interactive Display with CDTree Y@

Updated: 4-May-2005

4019215 &
SA5E4TES

17157650 3
Errnaaa A 54644299 o0
. Show Structure 30060009 cd00577  PCHA
S0552655
Program: | Cn3D B A
32409253
. 38105634
Drawing: | All Atoms @ 42546548
4960338
" g 33603544
Aligned Rows:  upto 10 ety
449551 27
[Download Cn3D] 46451 537
0060005
46249657
G341 45752
[ Interactive Display | SETE595E
‘ BG4t
46101007
Program: | CDTree v3.( B hemtren
E6470107
. 1AKC A
Add Query Sequence: [_| isai e
20139256
[Download CDTree] 1 pa700
1709607
129693
129697
2400442
13124422 3
GI465523 | I
58652022 v
AdEsErAS L

Other Related Conserved Domains:

@ [ Reformat Seguence Alignment | Format: | Compact Hypert E Row Display: = up to 10 B Color Bits: | 2.0 bits B Type Selection: | the most similar members H']

Feature 1

1A%C A 4 ARLVQGS . SGVNLOSMDSS .[ 3] .L3 .RNLAMGVN 71
query 4 ARLVQGES 1 . SGVNLQSMDS VLAMGVN 71
gi 129693 4 ARLGOA . SEIOLOAMDN SMEMN 71
gi 129637 4 LRLVQGES . TEFSLOAMDS SMEMN

gi 125700 4 ARLVQGESI

gi 1709607 4 ARLIQGS

gi 2499442 4 LRLV

gl 13124422 4 LRLVQ L D

gi 20139158 4 ARLVQCSVLKRVLEALKDL ] .LVQLTLE.[ 3] ]

gi 20139256 4 ARLVQGSILKKVLEALKDL .LVQLTLR.[ 3] .FDSYRC.[ 1] .

Doug Brutlag 2010
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Online Mendelian Inheritance in Man
http:/ / www.ncbi.nlm.nih.gov/omim/

e — Jokns My NCBI
(_> NCBI OMIM i y= Hopkins Wel brutl Sian O
- Online Mendelian Inheritance in Man SESrcod University elcome brutlag. [Sign Out]
All Databases PubMead Muclaotide Protain Ganoma Structure PMC Taxonomy OMIM
) for |
. Limits T Preview/Index T History T Clipboard T Details ]
Entrez ¢ Enter one or more search terms.
¢ Use Limits to restrict your search by search field, chromosome, and other criteria.
SDM"'-:_' xina ¢ Use Index to browse terms found in OMIM records.
EanC T . . . .
Sk s i ¢ Use History to retrieve records from previous searches, or to combine searches.
Search Morbid Map
o OMIM™ - Online Mendelian Inheritance in
elp ™
‘ OMIM Help Man
How to Link

Welcome to OMIM, Online Mendelian Inheritance in Man. This database is a catalog of human genes and
fll:tr?ben Svatem genetic disorders authored and edited by Dr. Victor A. McKusick and his colleagues at Johns Hopkins and
Symbﬂlsng 4 elsewhere, and developed for the World Wide Web by NCBI, the National Center for Biotechnology

How to Print Information. The database contains textual information and references. It also contains copious links to
Citing OMIM MEDLINE and sequence records in the Entrez system, and links to additional related resources at NCBI and

Downioad elsewhere.

OMIM Facts . - .
Statistics You can do a search by entering one or more terms in the text box above. Advanced search options are

Update Log accessible via the Limits, Preview /Index, History, and Clipboard options in the grey bar beneath the text box.
Ao L LA The OMIM help document provides additional information and examples of basic and advanced searches.

Allied Resources . : . . . g i ;
Sl The links to the left provide further technical information, searching options, frequently asked questions

el G (FAQ), and information on allied resources. To return to this page, click on the OMIM link in the black header

HGMD bar or on the graphic at the top of any OMIM page.
Locus-Specific
Model Organisms NOTE: OMIM is intended for use primarily by physicians and other professionals concerned with genetic

:’HltuMap o disorders, by genetics researchers, and by advanced students in science and medicine. While the OMIM

LN e database is open to the public, users seeking information about a personal medical or genetic condition are
Homology Maps urged to consult with a qualified ph}fsician for diagnosis and for answers to personal questions.

Coriell

The Jackson

Laboratory

Human Gene 2 ;

Nomenclature OMIM™ and Online Mendelian Inheritance in Man™! are trademarks of the Johns Hopkins University.

@ @ Doug Brutlag 2010
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Online Mendelian Inheritance in Man
http:/ / www.ncbi.nlm.nih.gov/omim/

OMIM

How to Link

FAQ
Mumbering
System
Symibaols
How to Print

Citing OMIM
Download

OMIM Facts
Statistics

Update Log
Restrictions
on Usa

Allled

Resources
SIEN

e TN umber of Entries

OMIM

Online Mendelian Inheritance in Man

Johns
Hopkins
University

Autosomal | X-Linked | Y-Linked | Mitochondrial | Total

* Gene with known seguence 10636 495 48 37 | 11216
+ Gene with known sequence 353 32 0 ol 385

and phenotype
4§ Phenotype description,

molecular basis known = L - e
% Mendelian phenotype or locus,

molecular basis unknown e - - 0| 131
Other, mainly phenotypes with
suspected mendelian basis e — E 0| 2162
Total 16262 973 56 63 | 17355
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Entrez

search and retrieval system

Entrez Structure Database
http:/ / www.ncbi.nlm.nih.gov:80/entrez/ query.fcgi?db=Structure

; XX¢%
S NC 5S
> NCBI w oStructure
. FubMed Mucheotide Protedn Ganome Structure FMC Taoomormy

Search ' structure |13 for

_ Limits Preview/ | ndex History Clipboard Details

Hints on finding a Structure
— Entrez Structura
Help | FAG #« To search by keyword, like "aconitase”
. #« To search by protein sequence

Structure Research = To search by nuclectide sequence
The NCBI Structura group
MMDE .
About Entrez's structure I New structure viewer I About the Database

databans
Cn3D is NCBI's 3D structure viewer. As a  The Molecular Modelling Database (MMDB)

helper application for your web browser, it containg 3-D macromaolecular structures,
coo allows you to interactively view 3-D including proteins and polynucleotides,
e LR LR LR orryctures, sequences, and seguence MMDB contains over 10,000 structures
alignments. Cn3D is available for and is linked to the rest of the NCBI
POBeast Windows, MacOS, and Unix. _More... databases, including seguences,
Taxonomy in MMDE bibliographic citations, taxonomic
classifications, and seguence and
structure neighbors.

cnan WERE

3D-structura viewer

VAST
Structure comparisons

VAST Sesarch
Submit structure database
gsearcheg

B L Wl Sy 1) Rageanch

11 N s, Structure Group reagarch
ey ':.-u_ ; projects

: . A ! f@ @ ' Doug Brutlag 2010



http://www.ncbi.nlm.nih.gov:80/entrez/query.fcgi?db=Structure
http://creativecommons.org/licenses/by/3.0/

Entrez

MMDB Structure for PCNA (1VYM)

http:/ /www.ncbi.nlm.nih.gov:80/entrez/ query.fcgi?db=Structure

v
"> NCBI Structure Summary

Pubbded BLAST Structure Taxonommy OMIM Help'? Cn3d

Description: Leghemoglobin (Carbon Monoxy).
Deposition: E.Harutyunyan, T.Safonova & |. Kuranova, 14-Sep-94

Taxonomy: Lupinus luteus
Reference: PubMed MMDB: 1014 PDB: 1GDI

1 28 48 =15] f=15] 186 126 14@ 153
Protein

Chs globin

@ @ Doug Brutlag 2010
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VAST Neighbors of PCNA (1VYM)

r..

VAST

> NCBI Structure Neighbors
PubMed BLAST Structure Taxonomy OMIM Help? Cn3D
VAST neighbors for MMDB 31339, 1TVYM A. =

Overview: There are two main sections to this page. The first section consists of the alignment view controls, the
list controls, and the advanced neighbor search controls. The second section is the VAST neighbor list itself. &

View 3D Alignment | of (Al Atoms [3) with cn3p 7#) (pisplay %) @ Download Cn3D!
View Sequence Alignment | using | Hypertext [#) for [Selected [§) VAST neighbors
List ‘ | Medium redundancy 4] Subset, sorted by | aligned Length 3] IN | Graphics )

Advanced neighbor search =

Move the mouse over the red alignment footprints in the graphics below and click, you will obtain a structure-
based sequence alignment.

Total neighbors: 143; 21 representatives from the Medium redundancy subset displayed.

Click to: Check All Uncheck All

1 1] 100 150 200 250 261
| 1 | 1 | | 1 1 1 1 1 1 1 | 1 | 1 | | 1 | 1 1 1 1

1¥¥H A oml Ali_len

rrotein Fanily (T

¥ 1rLo < e - 253
W 2HII A ./ i B | 4 247
™ 2HIK A . ! N | 246
™ 2120 B . 1 & | 4 243
™ 21x2 B . ! . ] 4 243
¥ 2HIK B . i 8 B | 4 24z

M anna o e | _® __®§ N | w Ty Ly 2010
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Protein Data Bank (Structures)

-

=

-

PROTEIN DATA BANK
Contact Us | Help | Print Page

|' Homé'| Search

- 8 Home
- (@ Tutorial About This Site
- W Getting Started
p Download Files
p Deposit and Validate
p Structural Genomics

p Dictionaries & File Formats

p Software Tools

b General Education
- B BioSync

p General Information
- B Acknowledgements

-~ ® Frequently Asked Questions

-[€] Known Problems
-<] Report Bugs/Comments

http:/ /www.pdb.org/

& memeer or THe B IPIDB

An Information Portal to Biclogical Macromolecular Structures
As of Tuesday Jan 16, 2007 & there are 41136 Structures @ | PDB Statistics @

G PDBID orkeyword @ Author

\ @ | Advanced Search

Welcome to the RCSB PDB

The RCSE PDB provides a variety of tools and resources for
studying the structures of biological macromolecules and their
relationships to sequence, function, and disease.

The RCSB is a member of the wwPDB whose mission is to
ensure that the PDB archive remains an international resource
with uniform data.

This site offers tools for browsing, searching, and reporting that
utilize the data resulting from ongoing efforts to create a more
consistent and comprehensive archive.

Information about compatible browsers can be found here.

A narrated tutorial illustrates how to search, navigate, browse,
generate reports and visualize structures using this new site. [This
requires the Macromedia Flash player download.]

Comments? info@rcsb.org

Molecule of the Month: Importins

Inside your cells, the process of protein
synthesis is separated into two
compartments. The first half of the job,
when DNA is transcribed into RNA, is
performed in the nucleus. The second half
is then performed outside the nucleus,
when ribosomes translate the RNA to
construct proteins in the cytoplasm. This
separation requires a continuous traffic of
molecules: new RNA molecules must be
transported out of the nucleus and nuclear
proteins, such as newly-synthesized
histones or polymerases, must be
transported back into the nucleus. Huge

= Complete News
= Newsletter
= Discussion Forum

16-January-2007
PDB File Formats,
Annotation
Procedures, and
Remediation

wwPDB members
work to annotate all
data deposited to the
PDB archive,
Information about
data file formats,
annotation
procedures, and
remediation efforts
are described in this
article.

a Full Story ...

09-January-2007
Browsing the PDB
Using Medical
Subject Headings
(MeSH)

r

(D)
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PDB Contents

PDB Current Holdings Breakdown

Molecule Type

: MNucleic Protein/NA
Proteins Adkie Complexes Other Total
X-ray 32371 940 1522 28 34861
NMR 5180 736 126 7 6049
Exp. |Electron
Method  Microscopy - - i . e
Other 7 4 3 0 84
Total 37723 1690 1688 35 41136
{Click on any number to retrieve the results from that category.)
@Me
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Growth of PDB

Yearly Growth of Total Structures

number of structures can be viewed by hovering mouse over the bar

Mumlber
0 5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000

15314
|t

1930 ¢
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Growth of PDB by Fold

Growth Of Unique Folds Per Year As Defined By SCOP

number of folds can be viewed by hovering mouse over the bar

Number
0 100 200 300 400 500 600 700 800 900 1,000
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Protein Structure Initiative
http:/ / www.nigms.nih.gov / Initiatives / PST.htm

National Institute of
General Medical Sciences

One of the National Institutes of Health

searcn icws [ @

NIGMS Home | Site Map | Staff Contacts

Back to: NIGMS Home > Featured Areas

Protein Structure Initiative
Better Tools and Better Knowledge for Structural Genomics

T The Protein Structure Initiative (PS1) is a federal, university, and
75 industry effort aimed at dramatically reducing the costs and lessening
‘:“ e the time it takes to determine a three-dimensional protein structure. The
TN /\] leng-range goal of the PSI is to make the three-dimensicnal atomic-level

L ' structures of most proteins easily obtainable from knowledge of their
Protein Structure Initiative correspending DNA sequences.

Expected benefits from the PSI include: structural descriptions to help
researchers discover the functions of proteins, design experiments,
and solve other key biomedical problems; faster identification of promising new structure-based medicines; better
therapeutics for treating both genetic and infectious diseases, and development of technology and methodology for
protein production and crystallography.

For more details about the PSl's goals, organization, and benefits, see the PSI Mission Statement. Additional
information about the PSI can be found under the links listed below.

Background Information
Learn about the P3| through answers to frequently asked questions, fact sheets, and other background material.

Centers
Discover more about the PSI-funded centers, their missions, and principal investigators.
Funding O pportunities

Wiew PSl-related listings from the NIH Guide for Grants and Contracts, the official publication for NIH research grant
policies, guidelines, and funding opportunities.

News

Read about PS| announcements and results.

Media Mentions

Articles and other news coverage featuring PSl-supported advances.

Meetings
Find out about PS| meetings.

Reports
Read PSI meeting reports.

Images
View a collection of images featuring PSl-related structures, machines and methods, and people.

Contact Us
Reach PSI program staff.

@ Print this page [~ E-mail this page

Protein Structure |nitiative-
Materials Repository

Protein Structure |nitiative
Annual Meeting

Supplements for Functional
Studies Based on High
Resolution Structures
Obtained in the Protein
Structure Initiative

c9_® |

Doug Brutlag 2010


http://www.nigms.nih.gov/Initiatives/PSI.htm
http://creativecommons.org/licenses/by/3.0/

vujr—‘u/ln F)A)a :IM&K

Structure Summary for 1IVYM

Structure Summary| Biology & Chemistry| Materials & Methods| Sequence Details| Geometry

£4"A'1" B Ejll Images and Visualization

Biological Molecule / Asymmetric Unit
Title NATIVE HUMAN PCNA
Kontopidis, G., Wu, S., Zheleva, D., Taylor, P., Mcinnes, C., Lane, D., Fischer,
. Authors P., Walkinshaw, M.
i Kontopidis, G., Wu, 5., Zheleva, D., Taylor, P., Mcinnes, C., Lane, D., Fischer,
Primary P., Walkinshaw, M. Structural and Biochemical Studies of Human Proliferating Cell Nuclear Antigen
Citation  Complexes Provide a Rationale for Cyclin Association and Inhibitor Design Proc.Natl. Acad.Sci.USA vi02
pp.1871, 2005
History Deposition 2004-05-03 Release 2005-01-13
Experimental h
P Method Tyre X-RAY DIFFRACTION Data [EDS]
" Resulution[ﬂ}g R-Value R-Free Space Group
Parameters 3 30 0.191 (obs.) 0.279 cz(c121) Display Options
KiNG
Jmal
b | EMEEEE L A e
ngles [°] aipha : ela : gamma ; Protein Workshop
QuickPDB
Molecular All Images
Description Polymer: 1 Molecule: PROLIFERATING CELL NUCLEAR ANTIGEN Chains: A,B,C
Asymmetric
Unit
Classification DNA Binding Protein
Source Polymer: 1  Scientific Name: Homeo sapiens ) Common Name: Human Expression system: Escherichia coli
PFAM Classification Chain PFAM Accession PFAM ID Description Type Clan ID
A PF00705 PCNA_N EriISng celnudaranioen N Domain DNA_clamp
A PF02747 PCNA_C Erilbeaag Al rudmaramionn, = Domala DNA_clamp
B PFOO705 PCMA N Izrfnl_lﬁ;‘ﬂggmﬁg nuclear antigen, N- by DMNA_clamp
B PFO2747 PCMA_C g:’nwrﬁ;‘?%g?nﬁg nuclear antigen, C- by DMNA_clamp
c PFOO705 PCMA N ;ﬁmﬁﬁ%@%ﬁg nuclear antigen, N- by DMA_clamp
C PF02747 PCNA_G DY (AU car anloen, £ omain DNA_clamp
GO Terms Polymer Muolecular Function Biological Process Cellular Component

PROLIFERATING CELL NUCLEAR
ANTIGEN (1VYM:AB.C)

= none

= None

= None

@ (&) Doug Brutlag 2010
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Jmol View of IVYM

5 . o ]
A MEMBER OF THE \yuliF i
An Information Portal to Biological Macromolecular Structures
PROTEIN DATA BANEK As of Tuesday Jan 16, 2007 B there are 41136 Structures @ | PDB Statistics (@

Contact Us | Help | Print Page

FYTYTTS @ | Advance

ﬁ Homae Search| Structure| Results Jmal 1VYM

Queries

1VYM

|

p Download Files
B FASTA Seguence
4

Display Files

Display Molecule
’% B Image Gallery
B KiNG Viewer
=
~ B WebMol Viewer
B Protein Workshop
Rasmol Viewer
{Plugin required)
Swiss-PDB Viewer
{Plugin required )
& KiNG Help
- i) Jmol Help
i) WebMol Help
&/ Protein Workshop Help
@) QuickPDB
Asymmetric Unit [/
Biclogical Molecule

B Structural Reports

External Links

v

Structure Analysis
Help

) Structure Explorer Intro

&) Molecular Viewers @) Help interacting with Jmol

- ) Structure Summary

@) Simple Interaction Guide (requires flash)
@) Biological Molecule @ Advanced Jmol Help
£l Rinlnnw & Mhemictre

@ () Doug Brutlag 2010
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Ramachandran Plot of 1IVYM

MolProbity Ramachandran analysis

{EE, Y W
f-{\ il

\ \\ \\
RN } \,;2_)
WANES
© o



http://creativecommons.org/licenses/by/3.0/

MENU

Modeling requests:

First Approach mode
Alignment Interface
Project (optimise) mode

LI

-

« Oligomer modeling
+« GPCR mode

Model Database

‘ « SWISS5-MODEL Repository, a
database for theoretical
protein models.

Interactive tools

o SWISS-MODEL Workspace, an
interactive working
environment for protein
structure modelling and
assessment,

+ DeepView - Swiss-PdbViewer,
a tool for viewing and

HELP

Frequently Asked Questions.
Visualising 3D models.
Reliability of models.

How SWISS-MODEL works.
How ProModII works.
Modelling of oligomeric

*® 8 8 8 8 8

Swiss Model: Comparative Modeling Server
http:/ / swissmodel.expasy.org/

* SWISS-MODEL

An Automated Comparative Protein Modelling
Server

SIB - Biozentrum Basel site provided by:

- "'.hﬂ:ﬁ-

ra
BIOZENTRUM /" SIB ™
—— o

LI ¥

SWISS-MODEL is a fully automated protein structure homology-modeling server,
accessible via the ExPASy web server, or from the program DeepView (Swiss Pdb-
Viewer). The purpose of this server is to make Protein Modelling accessible to all
biochemists and molecular biologists World Wide.

The present version of the server is 3.5 and is under constant improvement and
debugging. In order to help us refine the sequence analysis and modelling algorithms,
please report of possible bugs and problems with the modelling procedure.

SWISS-MODEL was initiated in 1993 by Manuel Peitsch, and is now being further
developed within the SIB - Swiss Institute of Bioinformatics in collaboration between
Torsten Schwede at the Structural Bioinformatics Group, Biozentrum (University of
Basel) and Nicolas Guex at GlaxoSmithKline.

The computational resources for the SWISS-MODEL server are provided in collaboration
by the Biozentrum (University Basel) and the Advanced Biomedical Computing Center
(NCI Frederick, USA).

Doug Brutlag 2010
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Protein Identification Resource - PIR
http:/ / pir.georgetown.edu/

Frotein Information Hesource

Ll LiniPron s RTILIMA MEMIBER

INTEGRATED PROTEIN INFORMATICS RESOURCE
FOR GENOMIC AND PROTEOMIC RESEARCH

The Universal Protein Resource (UniProt) provides the scientific

. Unﬁprgt community with a single, centralized, authoritative resource for

the universal protein resource protein sequences and functional information.
UniProtKB | UniRef | UniParc « Current release: 9.4
il PIRSF ' iProClass iProL INK

| Protein Family Classification 8ystem | | Integrated Protein knowledgebase | | Literature. Information & Knowledge

=7,
. " Classification reflecting " Value-added reports for " Source for text mining and
evolutionary relationships UniProtkB and unigue ontology development
of full-length proteins Unikarc proteins " RLIMS-P text mining tool,
" Functional site and protein " Functional analysis and BioThesaurus, and PRotein
name rules protein ID mapping Ontology
*Sample family report* *Sample protein report* " Biblicgraphy mapping
OTHER RESOURCE P PEPTIDE SEARCH 2 T TEXT SEARCH 2
DATABASE: UniProtKB DATABASE: iProClass

" Proteomics: NIAID Biodefense

Proteomics Admin. Center Use single letter amino
i acid code ] B
" PIR Grid-Enablement:
Data node on NCI's caBIG
Home | About PIR | Databases | Search/Analysis | Download | Support SITE MAFP | TERMS OF USE

@ Copyright @ 2005 - 2006 Protein Information Resource, Georgetown University Medical Center
3300 Whitehaven Street, NW, Suite 1200, Washington, DC 20007, USA

2010
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Controlled Vocabulary for p53

% BioThesaurus Report for UniProtKB Entry: PO4637

PROTEIN INFORMATION

Protein Name: Cellular tumor antigen p53 (Tumor suppressor p53) (Phosphoprotein p53) (Antigen NY-CO-13)
- Gene Name: TP53; Synonyms: P53
:::r::: 1D ID: P53_HUMAN UniProtkB/Swiss-Prot iPraClass
Accession: P04637; Q15086; Q15087; Q15088; Q16535; Q16807; Q16808; Q16809; Q16810; Q16811; Q16848; QB6UGL; QBI016; Q99659;
. Q9BTM4; QOHAQS; QINPEB; QONPIZ; QINZDO; QOUBI2; QoUQ61

Source Organism: Homo sapiens (Human)
Taxonomy Taxon Group: Euk/mammal
NCBI Taxon: 9606

UniRef: UniRef90 P04637; UniRef50 PD4637
Classification | PIRSF: SF002089 - cellular tumor antigen p53 [Unknown]
Related Sequences: P04637

I BIOTHESAURUS INFORMATION

I
’ Number of Synonyms Textual Variants Source Databases
Names 36 a1 8
Synonym gﬂnmte Textual Variant Source Attribution
P53 7 P53 UniProtKB: P0O4637
| OMIM: 191170
: HGNC: 11998

EMBL: BAC16799.1
UMLS:C0079419 (TO28)
UMLS:C0080055 (T116+T123)

p53 Entrez Gene: 7157

GenAtlas: 1691
UMLS:C0079419 (T028)
UMLS:C0080055 (T116+T123)

TPS3 6 TP53 UniProtkKB: PO4637

Entrez Gene: 7157

OMIM: 191170

HGNC: 11998

GenAtlas: 1691
UMLS:C0079419 (T028)
UMLS:C0080055 (T116+T123)

Tumor suppressor ps3 4 Tumor suppressor p53 UniProtKB: P04637
UMLS:C0080055 (T116+T123)

i E T B B tumor suppressor p53 PIR-PSD: A25224
1 A% ; EMBL: AAR10356.1
. 1 UMLS:CO080055 (T116+T123)

r
|
|
1

@ (i)  DougBrutlag 2010
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iProClass Summary Report for UniProtKB Entry: P04637

ProClass Summary for Human p53

Protein Mame and ID

Related Sequences BioThesaurus ID Mapping
GENERAL INFORMATION
IIJ;IPthB UniProtkKB Accession Protein Name
PO4637; Q15086; Q15087; Q15088; Q16535; Q16807; Q16808; 016809; Cellular tumor antigen p53 (Tumor
P53 HUMAN(Q16810; Q16811; 016848; O86UG]1; Q81016; Q99659; Q9BTM4; O9HAQS; |suppressor p53) (Phosphoprotein
Q9NP68; QONPI2; QONZDO; QUBI2; QIUQ61 p53) (Antigen NY-CO-13)

PIR-PSD: DNHUS3

RefSeq: NP_000537.3
GenPept: AAKY6359.1 ; AAF36357.1 ; CAA426209.1 ; AAC12971.1 ; AADZ8628.1 ; AAAGLI211.1 ; AAF36360.1 ; CAA42631.1 ; AAF36375.1 ;

AAVB0424.1 ; AADZ28535.1 ; AAB39322.1 ; AAAG1212.1 ; CAA42635.1 ; AAF36380.1 ; AAHD3596.1 ; CAA42632.1 ; BAC16795.1 ;

AAF36359.1 ; AAF36377.1 ; AAF36355.1 ; AAFE3442.1 ; AAP30003.1 ; AAAS9988.1 ; AAQS0D158.1 ; AAF36358.1 ; AAF36361.1 ;
AAASG9BY7.1 ; AAF36354.1 ; AAF36382.1 ; CAC22427.1 ; CAAZ5652.1 ; CAA42634.1 ; CAA42628.1 ; AAF63443.1 ; AAR10356.1 ;
AAF36356.1 ; CAA42633.1 ; AAF36378.1 ; CAA42627.1 ; AAF36362.1 ; AAF36375.1 ; CAA42630.1 ; CADS9919.1 ; AAKY6358.1
IPI: IPI00025087; 1PI00375319

Source Organism: Homo sapiens (Human)
Taxon Group: Euky/mammal

Taxonomy NCBI Taxon: 9606
Lineage: Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia; Eutheria; Evarchontoglires; Primates; Haplorrhini;
Catarrhini; Hominidae; Homo.
Gene Name TP53; P53
dd-structure; DNA binding; acetylation; activator; alternative splicing; anti-oncogene; apoptosis; cell cycle; cell division control; disease
Keywords mutation; dna-binding; glycoprotein; homotetramer; host-virus interaction; li-fraumeni syndrome; metal-binding; nuclear protein;

phosphoprotein; phosphorylation; polymorphism; transcription; transcription regulation; tumor suppressor; zinc
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Sequences Related to p53

Related Sequences Search Result

"= Show Query Sequencec  Help?

297 hits | 15 pages | [ 20 entries/page 3] K&«< [1]] 2 |3 |4 |5 >»H Save Result As:  ~TaBLE | “rFASTA
;heck&anﬂlﬂe . # BLAST #FASTA = Pattern Match = Pairwize Alignment = Multiple Alignment « Domain Display
. BLAST Search
! Protein AC/ID Protein Name - Length - | Organism Name - PIRSFID
Overlap - | %iden - |E-Value | Score | Alignment
T PD4637/P53_HUMAN Cellular tumor 393 |Homo sapiens (Human) |PIRSFO02089|393 100.00 0.0 821
iPraClass  UniProtKBfSwiss-Prot antigen ps3 {Tumgr
suppressor p53) ...
BioThesaurus
T Q2XN98/Q2XN98_HUMAN |P53 protein 393 |Homo sapiens (Human PIRSFO0208%9]393 99.75 0.0 818 E——
iPraClass  UniProtKB/TrEMBL BicThesaurus
T Q5UQE4/Q5UDE4_HUMAN |Tumor protein p53 393 |Homo sapiens (Human) |PIRSFO02089|393 99.49 0.0 817 == —
iProClass  UniProlKB/TrEMBL {Li-Fraumeni
syndrome)
BioThasaurus
T Q2XSC7/Q2¥SC7_HUMAN |Tumor protein p53 393 |Homo sapiens (Human) |PIRSFO02089|393 98.98 0.0 811 E=—
iPraClass  UniProtKB/TrEMBL BioThesaurus
[ P56423/P53_MACFA Cellular tumor 393 |Macaca fascicularis (Crab|PIRSFO02089|393 95.67 0.0 789 —— ]
iProClass  UniProtkBy/Swiss-Frot antigen p53 (Tumor eating macague)
suppressor p53) {Cynomolgus monkey)
BioThesaurus
1 P56424/P53_MACMU Cellular tumor 393 |Macaca mulatta (Rhesus |PIRSFO02089|393 95.67 0.0 789 E——
iPraClass  UniProtkB/Swiss-Prot antigen p53 (Tumor macague)
suppressor p53)
BioThesaurus
T PB1260/P53_MACFU Cellular tumor 393 |Macaca fuscata fuscata PIRSFOD2089] 393 95.67 0.0 789 e
iProClass  UniProtKEy/Swiss-Frot antigen p53 (Tumor (lJapanese macague)
suppressor p53)
BioThesaurus
] QIMSX0/Q1MSX0_HUMAN |Tumor protein p53 382 |Homo sapiens (Human) PIRSFO02089] 393 96.95 0.0 788 ]
iProClass  UniProtkB,TrEMBL mutant form
{Fragment)
BioThesaurus
1 P13481/P53_CERAE Cellular tumor 393 |Cercopithecus aethiops PIRSFOO208%9] 393 95.67 0.0 787 == —
iProClass  UniProtkEy/Swiss-Prot antigen p53 (Tumor (Green monkey) (Grivet)
suppressor p53)
BioThesaurus

ey
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the Gene Ontology

Genome Ontology Consortium
http:/ / www.geneontology.org /

e

l ,,,,,,, ] B 1 o Search
== ..  the Gene Ontology Coneorpromimmnc I o) |
H
Open menus
= Gene Ontology Home
£
] ik FAQ
s’_ Downloads The Gene Ontology project provides a controlled vocabulary to describe gene and gene product attributes in
g Tools any organism. Read more about the Gene Ontology...
: Documentation
b About GO Search the Gene Ontology Database
v Contact GO
fi Site Map Search for genes, proteins or GO terms using AmiGO :
¥
. 1 oo
® gene or protein name (GO term or ID
AmIGO is the official GO browser and search engine. Browse the Gene Ontology with AmiGO.
€ :
E GO website
Bl
I
| * GO downloads, including ontology files, annotations and the GO database
-
+ Reguest new terms or ontology changes via the GO curator reguests tracker; help with new term |
submission is available.
$ Documentation on all aspects of the GO project and the GO FAQ
r:’ Gene Ontology mailing lists and contact details
H
i * The GO newsletter has all the latest news and views from the GO project.
g News
| « On Jan 2nd 2007, the biological process onteology was given a complete is_a tree, meaning that each term in
the hierarchy will have at least one is_a relationship path to the top node. With the completion of the
cellular component is_a tree last year, the whole of GO now has a complete is_a tree, and the GO
“ Consortium is committed to maintaining this completeness. This change is important for making the
g: biological process ontology ontologically correct, allowing for more accurate queries and reasoning, and
_r: allows GO to be used with external ontology tools. (posted Jan 15, 2007)

@ @ Doug Brutlag 2010

AN



http://www.geneontology.org/
http://creativecommons.org/licenses/by/3.0/

	Slide 1
	2nd Homework 
	Protein Sequence and Classification Databases 
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	ExPASy Proteomics Server http://www.expasy.org/
	ExPASy Proteomic Tools http://www.expasy.org/tools/
	UniProt Database http://www.uniprot.org/
	UniProt PCNA Search http://www.uniprot.org/uniprot/?query=PCNA&sort=score
	UniProt PCNA Search http://www.uniprot.org/uniprot/?query=name%3Apcna&sort=score
	UniProt PCNA Reviewed Search http://www.uniprot.org/uniprot/?query=name%3Apcna+AND+reviewed%3Ayes&sort=score
	UniProt PCNA BLAST Search http://services.uniprot.org/blast/blast-20100119-1750384724
	UniProt PCNA Alignment http://services.uniprot.org/clustalw/clustalw2-20100119-1756592823
	Slide 19
	Prosite Database http://www.expasy.org/prosite/
	Prosite Zinc  Finger C2H2 Entry http://www.expasy.org/cgi-bin/nicedoc.pl?PDOC00028
	Prosite Zinc  Finger C2H2 Profile Entry http://www.expasy.org/cgi-bin/nicedoc.pl?PDOC00028
	Prosite Zinc  Finger C2H2 Profile Entry http://www.expasy.org/prosite/PS50157
	Prosite Zinc Finger Pattern http://www.expasy.org/prosite/PS00028
	Slide 25
	ScanProsite Patterns and Profiles http://www.expasy.org/tools/scanprosite/
	ScanProsite Results
	Slide 28
	Slide 29
	MyHits Local Motifs Search http://myhits.isb-sib.ch/
	MyHits Local Motifs Query http://myhits.isb-sib.ch/
	Slide 32
	MyHits Local Motifs Summary http://myhits.isb-sib.ch/
	MyHits Local Motif Hits http://myhits.isb-sib.ch/
	MyHits Local Motifs Hits (Cont.) http://myhits.isb-sib.ch/
	MyHits Local Motifs Hits (Cont.)
	Slide 37
	InterPro http://www.ebi.ac.uk/interpro/
	InterPro Scan http://www.ebi.ac.uk/InterProScan/
	InterPro Scan Hourglass http://www.ebi.ac.uk/InterProScan/
	InterPro Scan PCNA  http://www.ebi.ac.uk/InterProScan/
	InterPro Scan PCNA Table View  http://www.ebi.ac.uk/InterProScan/
	InterPro pFAM Result for PCNA http://pfam.sanger.ac.uk/family?entry=PF00705
	InterPro PRINTS Result for PCNA http://www.bioinf.manchester.ac.uk/cgi-bin/dbbrowser/sprint/searchprintss.cgi?display_opts=Prints&category=None&queryform=false&prints_accn=PR00339
	InterPro TIGRFams Result for PCNA http://cmr.jcvi.org/tigr-scripts/CMR/HmmReport.cgi?hmm_acc=TIGR00590
	Slide 46
	EBI UniProt http://www.ebi.ac.uk/uniprot/
	EBI UniProt Search Tools http://www.ebi.ac.uk/uniprot/search/SearchTools.html 
	Slide 49
	PIR PRO Database http://pir.georgetown.edu/pro/pro.shtml
	PIR iProClass Database http://pir.georgetown.edu/pirwww/dbinfo/iproclass.shtml
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80
	Slide 81
	Slide 82
	Slide 83
	Slide 84
	Slide 85
	Slide 86
	Slide 87
	Slide 88
	Slide 89
	Slide 90
	Slide 91
	Slide 92
	Slide 93
	Slide 94
	Slide 95

