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[1] Proteins at NCBI

» RefSeq accession numbers

» Cn3D to visualize structures

[2] The Protein Data Bank (PDB)
[3] UniProt

[4] EXPASYy (Expert Protein Analysis System)
» DeepView, the Swiss-Pdb Viewer.

Central dogma of molecular biology

genome ‘ transcriptome ‘ proteome

Central dogma of bioinformatics and genomics
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Growth of GenBank
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There are three major public DNA databases

EMBL {===) GenBank {m==) DDBJ

Housed Housed Housed
at EBI at NCBI in Japan

Texthaok inked t

www.ncbi.nlm.nih.gov -

Accession numbers are labels
for sequences

NCBI includes databases (such as GenBank) that contain
information on DNA, RNA, or protein sequences.

You may want to acquire information beginning with a
query such as the name of a protein of interest, or the
raw nucleotides comprising a DNA sequence of interest.

DNA sequences and other molecular data are tagged with
accession numbers that are used to identify a sequence
or other record relevant to molecular data.




What is an accession number?

An accession number is label that used to identify a
sequence. It is a string of letters and/or numbers that
corresponds to a molecular sequence.

Examples (all for retinol-binding protein, RBP4):

X02775 GenBank genomic DNA sequence
NT_030059 Genomic contig DNA
Rs7079946 dbSNP (single nucleotide polymorphism)

N91759.1 An expressed sequence tag (1 of 328) RNA
NM_006744 RefSeq DNA sequence (from a transcript)

NP_007635 RefSeq protein

AAC02945 GenBank protein protein
Q28369 SwissProt protein

1KT7 Protein Data Bank structure record

Accessing protein sequences via Entrez

Entrez Gene with RefSeq

Entrez Gene is a great starting point: it collects
key information on each gene/protein from
major databases. It covers all major organisms.

RefSeq provides a curated, optimal accession
number for each DNA (NM_006744)
or protein (NP_007635)

Example #1. Sean mentioned silk fibroin.
How do you find its sequence?

From the NCBI home page, type “silk fibroin” and hit “Go”
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» What does NCBI do?

Established in 1988 as a national resource for > Assembly Archive
molecular biology information, NCE creates

public databases, conducts research in > Clusters of
computational biology, develops software orthologous groups
tools for analyzing genome data, and
disseminates biomedical information - ll for
the better understanding of molecular
processes affecting human heatth and
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» Electronic PCR
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» Entrez Toals

> Gene expression
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» Human genome
resources,
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Example #2. Find the sequence of myoglobin

‘ From the NCBI home page, type “myoglobin” and hit “Go” ‘
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1. Entrez Gene entries offer a wealth of information,
including links to RefSeq entries and to the
Human Protein Reference Database (HPRD; Akhilesh)
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2. HomoloGene provides access to RefSeq identifiers of a

protein family, and offers links (domains, pairwise alignments)
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You can try scrolling through the RefSeq list, or apply “Limits”
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As another approach, click “TaxBrowser”...

T " . N
c National Center for Biotechnology Information
<3 NCBI o1 i S

PubMed Databa:

Search | All Datebeses ] for. Gof

Taxonomy
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< NCBI Browser

Publded

Follow a link of interest...
sperm whale

« Physeter catodon [genbank common name: sperm whale)
« Kogia breviceps [genbank common name: pygmy sperm wh:
« Dwarf sperm whale gammaherpesvirus

« Kogia simus [genbank common name: dwarf sperm whale| !

Now click protein...

Physeter catodon [ Eamerrocords

Detdbsename | Diset ke
130

Taxonomy ID: 9155

Gonbank conmmon nae: sperm whale Nucleotide

Banke: spesies

onetic code: Transltion bl 1 (Standard) =
Mtachondrial genic code: Translation table 2 (Verssbrate Mitochondrial) e
Other names:

synonym: Physeter macrocephalus

Linoage( full)
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Bricaryote; Funei/Metazon sroup; Met:

Teleos:
Lautasiathens; Cetartiodactsle

Tastonomy

You now can view all sperm whale proteins...
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...and restrict the output to sperm whale myoglobin.

Clear | Save Search
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4. Structure provides links to myoglobin structures
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Access to PDB through NCBI

Molecular Modeling DataBase (MMDB)

Cn3D (“see in 3D” or three dimensions):
structure visualization software

Vector Alignment Search Tool (VAST
view multiple structures




You can limit the output to particular species, e.g. with the
command human[organism]
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C'5: 2HBC MMDB, Links
Hemoglobin A (Ethyl Iscocyanide, Ph 6.7)
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Sy MMDB
> NCBI Structure Summary

Description: Myoglobin Mutant With Lys 45 Replaced By Arg And Cys 110 Replaced By Ala (K45r, C110a
Mutant)

Deposition: Hubbard SR, Hendrickson WA, Lambright DG, Boxer G, 193112119

Homo sapiens
:Pubhed MMDB: 2814 PDB:2MM1 Structure Neighbors: VAST

‘ IS - [T 55 H S H @ cacamen

The graghics below indicate the indiicual chains, 30 domains and ligands identiied, i present, in the MMDB structure. You may view
tham i Cr2D by cliking "View 3D Structure” above. Yau may also click each con to gt more informatian. 2
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Overlay two or more structures with VAST at NCBI

MMDB
Structure Summary

Description: Myoglobin Mutant With Lys 45 Replaced By Arg And Cys 110 Replaced By Ala (K45r, C110a
Mutant

Deposition: Hubbard SR, Hendrickson WA, Lambright DG, Boxer G, 193112119
‘Taxonomy: Homo sapiens
Reference: Puohed MMDB: 2814 PDB: 2MM1  Structure Neighbors: VAST

View 3D Structure | of [AllAom Mods! =] [on30 =] [ispley =] @ e Gercaap gt

The graghics below indicate the indiicual chains, 30 domains and ligands identiied, i present, in the MMDB structure. You may view
tham i Cr2D by cliking "View 3D Structure” above. Yau may also click each con to gt more informatian. 2

Click “Chain”...

Query: MVDB 2514, 2MM1
Description: Myoglobin Mutant With Lys 45 Replaced By Arg And Cys 110 Replaced By Ala (K45r, C110a
Mutant)

View 3D Structure | of [AllAtoms =] with [Cn3D =] [Oisplay =] new GetCnap4.1r
View Alignment | using [Hypertext =] for [Selected ] VAST neighbors
List | [Medium redundancy =] subset, sorted by [Aligned Length =] in [Graphics ]

Find | MMDB or PDB ids: or 30-Domain ids:

1390 neig! . 57 the Medium redundancy subset displayed.
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™ 1ReM 151
R A 150
e 147
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T oumeg “y f3 » 144
- wr | then “View 3D Structure”.




Overlay two or more structures with VAST at NCBI
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Overlay two or more structures with VAST at NCBI

> MMDB
NCBI Structure Summary
P

o y 0 Holp? Chid
Description: Myoglobin Mutant With Lys 45 Replaced By Arg And Cys 110 Replaced By Ala (K45r, C110a
Mutant)

Deposition: Hubbard SR, Hendrickson WA, Lambright DG, Boxer G, 193112119
‘Taxonomy: Homo sapiens
Reference: Puohed MMDB: 2814 PDB: 2MM1  Structure Neighbors: VAST

View 3D Structure | of [AllAom Mods! =1 [0 =] [Cispley =] @ ww Gercrspat

The graghics below indicate the indiicual chains, 30 domains and ligands identiied, i present, in the MMDB structure. You may view
tham i Cr2D by cliking "View 3D Structure” above. Yau may also click each con to gt more informatian. 2

Click “globin”...

Access the Conserved Domain database at NCBI
(http://www.ncbi.nlm.nih.gov/Structure/cdd/cdd.shtml)

Show Al




[2] PDB

The Protein Data Bank (PDB)

» PDB is the principal repository for protein structures

* Established in 1971

*» Accessed at http://www.rcsb.org/pdb or simply
http://www.pdb.org

* Currently contains over 35,000 structure entities

Updated 3/06

) I An Information Portal to Biological Macromolecul

45 of Tuesday Mar 28, 2006 D there are 35813 Structures @ | PD

Welcome to the RCSB PDB NEWS

The RCSB PD8 provides a variety of tools and resources for studying tho structurs | @ Complete News,
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== = Discussion Forum

B IR The RCSB is & member of the wwPDB whose mission i to ensure that the DB

archive remains an intemnationsl resource with uriform data. 2.3
» Deposit and validate e e
» structural Genomics This site offers tools for browsing, searching, and reporting that utize the data
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fology Symposium
» software Tools
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2t virginia Palytechnic
Instituts and St:
Comments? inforesb.org University as part of their
Stuctural Biology Symposium
(arch 31 - aprl 1,
Blacksturg, V).

5 narrated tutorial ilustrates how to ssarch,
and visualize structures using this new site. (i

Moleculs of the Month: Tissue Factor

SR ‘

= Full Story

= More . T
RCSB PDB Exhibit Booth
= Previous Features S asemationsag
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Yearly Growth of Total Structures
number of structures can be viewed by hovering mouse over the bar
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PDB holdings (September, 2005)|

29,876 proteins, peptides
1,338 protein/nucl. complexes
1,500 nucleic acids

13 carbohydrates
32,727 total

Search for keyword DNAC
yields mouse zinc finger binding proteins
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An Tnformation Portal to Biological Macromolecular Structure
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gateways to access PDB files
Swiss-Prot, NCBI, EMBL

ViJ

Protein Data Bank

41\

CATH, Dali, SCOP, FSSP
databases that interpret PDB files

[3] UniProt

UniProt (Universal Protein Resource) at www.uniprot.org

UniProt combines information in Swiss-Prot, TrTEMBL, and
PIR. UniProt is comprised of three components

» The UniProt Knowledgebase (UniProtKB) is the central
access point for extensive curated protein information.

» The UniProt Reference Clusters (UniRef) databases
combine closely related sequences into a single record.

» The UniProt Archive (UniParc) is a comprehensive
repository, reflecting the history of all protein sequences.




www.uniprot.org

UniProt

theuniversal protein resource

edgebase

Home  AsoutUnrot Getting Started Suppart/Documentation

Welcome to UniProt

UniProt (Universal Protein Resource) is the world's most_comprehensive
catalog of information on proteins. It is a central repository of protein
sequence and function created by joining the information contained in
Swiss-Prot, TrEMBL, and PIR.

UniProt is comprised of thres compenents, each aptimized for different
uses. The UniProt Knowledgebase (UniProtkB) is the centrsl sccess
point for extensive curated protein information, including function,
classification, and cross-reference. The UniProt Reference Clusters.
(UniRef) databases combine clossly related sequences into a single
record to speed searches. The UniProt Archive (UniParc) is 3
comprehensive repasitary, reflecting the histary of all protein sequences.

The sequences and infarmation in UniProt are accessible via text search,

BLAST similarity search, and ETP,

L)

European
Bioinformatics Institute

Example: search for E. coli DnaC at NCBI

Go

Clear | Save Search

[ uimits | previewngex | History | cipboara | petaiis |
Display | Summary ~]show[20 =|[Sortby Relevance ~|[Sendta =]

[ 67 | pacteria: 67 | Refseq: 34 2 | Relaten structures: 55 |K]
Ttems 1-200f 34

1: NP 418781 Reports
DNA replcation protein DnaC [Escherichia coli K12]

ion hi £[16132182refNP_418781.1[[16132182]

Wt M2: NP 757286 Reports
o DNA replcation protein DnaC [Escherichia coli CFT073]
prpealch) 8[26251246ref]NP_757286, 1[[26251246]
3: NP 290977 Reports
DINA replcation protein DnaC [Escherichia coli O157H7 EDL933]
ronce sequence g[15804935[cefMP_290977.1[(15804935]

Approach: NCBI-> TaxBrowser > E. coli > proteins = dnac
- RefSeq - three entries shown here.

Example: search for E. coli DnaC at UniProt
Hit

tho universal protein resourco

1
B8

e e

Text Search Result WPtk
% vew
- et s
202 i touns
Sovercass pooe s 3 smgnsgel[ sy ot |
ey T [T p—, ]
T io/accesdan_[praviname - Faven oroun o/ wached it
e
DA BUCAL [Replcsies DA Achesphon oy e |RB0 QBT
1253611 elicase % | theymhosohon pra sybioie P2/ Cammne-prutee UraRef50 POACEO
i)
p—— e ; a0 Gorzzs —
belicase R T r— ef50 P s> daaC
Repicanee DA Buchners apudie [Taefo O .
helicase [ | TaRefso PoAcRo |Commen=>deat
e e 171 Escherichia coli 0157 H7 /Gt proteo

[Ropts g E——— . .
Rl DA - —
belicase i [ aRefso poacpo [Commee>deaC
N P S U0 POACED | perentrac
clicase [ herchia cof s o Unitotso poacko | =
T——TN = N A
[Resica a5 —

202 entries found




7 e

Add input box (organism, coli) and 20 entries found

Example: search for E. coli DnaC at UniProt

POAEF2

NNUMBERS | POAEF2, PUT90

21 Hagasta T Makno K. Oty M Kokiws K. o K. Yokopama . ol Vs

The UniProt entry links to Entrez Gene (but not RefSeq)

[4] EXPASY / DeepView




ExPASYy to access protein and DNA sequences

ExPASy sequence retrieval system
(ExPASYy = Expert Protein Analysis System)

Visit http://www.expasy.ch/

Site Map Contact us

Search [Swiss ProyTENBL Sforf Go | _cleer

ExPASy Proteomics Server

The ExPASy (Expert Protein Andlysis System) proteormics server of the Swiss Institu of Bioinformatics (SIE) is cedicated to the,
analysis of protein sequences and structures as wel as 2-D PAGE (Disclaimer / References).

[Announcements] Hob opaning] [Mirror Sites]

Databases
+ Swiss-Prot and TrEMBL - Protein knovies
PROSITE - PToTem TamTes and domanms
+ SWISS-2DPAGE - Two-dimensional polyacrylarmide gel
electrophoresis

+ ENZYME - Enzyme nomenclature

+ SWISS-MODEL Repository - Automatically generated protein
modsls

Tanle and soffwiara nackages

+ Proteomics and sequence analysis tools

" Phanyc

(SearProsite]
and topology predictior
o Primary structurs analysis [ProPararm, AW, ProtScals]

« GermOnLine - Knowledgebase on germ cell diffsrentiation dagiary stnicture prediction [SWISSMODEL,

« Ashbya Genome Database
« Links to many other molecular biology databases TP TcoFFEE, si]
o Phylogenetic anlysis
o Biological text anaysis
+ ImageMaster / Melanie - Software for 2.0 PAGE anaiysis
« MSight - Mass Spectrometry Imager
« Make2D-DB Il ™ - 4 package o build a web proteorrics

+ Roche Applied Science's Biochemical Pathways

ExPASYy to access protein and DNA sequences
When you search the ExPASy database, you are now
querying the UniProt Knowledgebase.

» UniProtKB/Swiss-Prot; a curated protein sequence
database which strives to provide a high level of

annotation (such as the description of the function of a
protein, its domains structure, post-translational
modifications, variants, etc.), a minimal level of
redundancy and high level of integration with other
databases.

UniProtKB/Swiss-Prot Release 49.3 of 21-Mar-2006:
212,425 entries (More statistics)




ExPASYy to access protein and DNA sequences

When you search the ExPASy database, you are now
querying the UniProt Knowledgebase.

» UniProtKB/TrEMBL; a computer-annotated
supplement of Swiss-Prot that contains all the
translations of EMBL nucleotide sequence entries not
yet integrated in Swiss-Prot.

UniProtKB/TrEMBL Release 32.3 of 21-Mar-2006:
2,666,963 entries

Example: find human tyrosinase at ExXPASy

Ssquence Retrieval Sysusm
=

Neowork Brovaer for Detberks in Molecader Bclogy R

@ Start a new SRS session
‘The SRS Manual
List of all SRSS servers
The SRS newsgronp

Back to the ExPASy home page

TopPage | QueryForm | QueryManager | ViewMenager | Databanks | Help

Select one databaniks and continue From the EXPASy home
> (Corinue )._Reset ’
Sequence — click Swiss-Prot > SRS

¥ SWISS PROT W TREMBL - Start > Continue

Example: find human tyrosinase at ExPASy

Search SWISS PROT TREMBL

P Do0uery | Reset | Combine searches with [AND ~] ¥ Append wildcard * to words.

lnfoy | [AlText =] yrosinase
nfo_ | [Graanism =] [human
info_|[AIText =

Info | [AlText =

Tnclude fields [ID ?A Eatry List in chunks of [100 7]
AccNurber
Date

in output Sequence Format [*defaut” 7]

I Dat
Displayin | pescription Use view [ Short Description »]
@ list GeneNeme

C table  |Keywords = Retrieve set of [enty =




Example: find human tyrosinase at ExPASy

T | cvayron | ovagumegr| e | cussas i

R SR AR S——

@ b s © ssted

o ] o [ vt [rorwsoior s

7 SWISS PROTMITE HUMAN (075030 Mieophaln assciied ascrgovn i 26
Quan
@
T SSISS FROTE BN QU671 2 et Ot ot ks Gk o
I e ——"—
Stz
o v 3 RNy 534180 %
L HUMAN PITGAS 56 ykomyie 2-cobonc scid o recor (B0 =
PTBA6S | (DHICA ) Ty s »,,wm um Ll
PR (G B) Gyecprten ) el g
Qi
Qs
I SV1SS PROTTYRS HIMAN 013 L s st s G0 )

331 0m ECD @
s e a5
ey

Note the lack of RefSeq and multiple accession numbers
Choose the right protein by inspection (P14679)

Example: find human tyrosinase at ExXPASy

i
e th e G it 10
G- D D D) [@ reimmopm e ==
e
B o L —

P
UniProtKB/Swiss-Prot & is "‘t I
entry P14679 s u.u e —

ot ot asings s cickabl vty s s s ks They o the v marot v e

Entyname TYRO_HUMAN

Primary accsssion number P14679

Integrated o Swss-Proton  Apil 1, 1990
Annotaons wers last modifiec onMarch 21, 2006 Eriryversion 76)
[Name and origin of the protein

Proteinname Tyrosinase [Precursor]
Synoryms. EC 114181

Monophenol monooxygenase
Tumor rejection antigen AB
8

Le2eAB

Gene name Name:

From mo sapisns (Fuman) (TodD 9606)

Tasonomy T ok o o Yoo Eesmat vl Bt Eloisios

Frimates; Catantini Hominidae; Homo
[References
1] NUCLEOTIDE SEGUENCE (ISOFORM 1)
e 903388 NCELEXPASy E81 o, Jper
o8| LE., Smunk K M. SprizR A

Example: find human tyrosinase at ExPASy

Hum Mutat 23:630-6312004)
[Comments
» FUNCTION. This is a copper-containing oxidase that functions in the formation of pigments such as melanins and other polyphenolic
compounds. Catalyzes the rate-imiting conversions of tyrosine to DOPA. DOPA to DOPA-quinone and possibly 5 6-ciydroxyindole to
indole-5,6 quinons
« CATALYTIC ACTIVITY Liyrosine +L-dopa + 0; = L-dapa + dopaquinone + H0.
+ COFACTOR Binds 2 copper ions per subunit
+ SUBCELLULAR LOCATION Type | membrane protein. Melanosomal.
+ ALTERNATIVE PRODUCTS
Display allisoform sequences in FASTA format
o Alternative splicing [2 named forms]
Name 1
Isoform IDP14679.1
This is the isoform sequence displayed nt

Name 2

Isoform D P14679-2

Note: No experimental corfirmation available

Features which should be applied to build the isoform sequence: VSP_006701, YSP_006702

« INDUCTION Increased expression after UV-E radiction

« POL for the R02Q and a mutant allele of TYR is a common cause of autosomal
recessio ocuar s The RA020 pohmerpis i o furd i Wasrdenburg syncrome b i oclrdbirism (WS20A)
association with a deletion in the MITF g

DISEASE Defects 1 TVR ore e cause of sclccutaneous sbiismiypo A (0CAA| [M\M 203100). OCA, als0 known s tyrosinase
negative albinism, is an dise bsence of pigment in hair, Skin and eyes. OCA is
divided into 2 types: type IA, characterized by complete lack of Iyrosmase activity due & Arocuthon o aninactva ermme, and s B
lieciaot by eciced el ol rosheseloc Ml oelens recenfs i elieonG ebectcebl ek plorer i erd

« DISEASE Defecs TR o s cavas of cioasanenns it oo 8 (OCATB) MM 8069521, also LTmCEC LB e
ype. OCA-IB patients have white hair at birth or blond. They manif
‘amounts of cutaneous and acuiar pigment.

« DISEASE. Defects in TYR aro the cause of albinismtype | (0C/ OCAITS

patients have white axilary and scaip hair and pigmented arm and leg hair

« SIMILARITY Belongs to the tyrosinase family

+ DATABASE. NAME=Alinism database (ADB), NOTE=OCA-| mutations, WWW="Titp ffowav.coc umn ecutad”
+ DATABASE NAME=Mutations of the TYR gene; NOTE=Retina Intemational's Scientific Newsletter




Example: find human tyrosinase at ExPASy

vaRTT @ a0z
conpLIcT ass

fsequence information
Lengih 529 AA [Ths |

Molecular weigt: 60393 Da [This

Mo CRCB4 67211A9160BASOEA [This s &
checksum on the sequence]

= oaoscqILL

NULAVLTCLL VSPQTSAGHE PRACVSSRIL MEKSCCPPUS GRRSPCGH

SNAPLGPGTP TTCUDIRESW PSVFYIRTCQ CSCNNGENS GUCKTGIVGE NCTERRLLUR
YIUSIDALLG GRETVROTOF ANEAPATLPY NRLFLURUEQ BIQRLTGDEN FTIPYUDURD
AEKCDICTIE THSGTEPTNP NLLSPASTTS SUGIVCSALE EVSHQSLON GTPESPLRR

a7 380 300 a0 10 20
ST NGTHSQUOGS ANDPIFLLIN AFVOSTFEQU LRRIRPLOEY YPEANAPIGH
NRESTINPFE PLURNGISFI SSEDLGYDYS YLGDSORDSF GDYIRSTLEG ASRIUSULLG

ANIVAVLTA LLAGLVSLLC REKRKGLPEE KOPLLUEKED YHSLIGEML

148700 EASTAQIIE]

Example: find human tyrosinase at NCBI

Search across databases fpmamsermad | [l

2264 () putess et arsre s nd soscecs )] 23] {) ok e ks
705, @) pubred Comeat e, et ol aricls B 1] K3 on ol endan nernce i

one) R site searchs

@ 40 @ OmIA: oine endeion ierires n o

] 5 ) UniGene:sevarirtedcsrs

o o it

55 @) cov:co

Entrez Gene ==

38 () Gone: oon comtorsd ormaton_ Limits | Previewingex. | History. | ipooara | petaits

Homalofiens: ekt horveles; Display] Summory =Jshow[20 l[Sendte =]

e Opy Pubhom Compaund: i

.

Itoms 1-20of 38

FLT

i 4. binsm L&) [Homo sapions]
Ot Aliases: OCALA, OCAIA, fyrosinase

Chromosome: 11; Location: 11q14-621

GenelID: 7259

NCBI Reference Sequences (RefSeq)
mRNA Sequence IM 000372
Source Sequence 1427160
Product MP_000363 tyrosinase (oculocutaneous albinism I4)
Consensus CDS (CCDS) CCDS8284 1 (preliminary)
Conserved Domains (1) summry
pfam00264: Tyrosinase;, Common central domain of tyrosinase

Location: 111 _ 456 Blast Score: 867

Human tyrosinase: blastp against pdb to find known structures

en-poian BLAS

oo e

sesubsequemee Frow[ (T |
hosse sssose i =

Options £ asvasced visting

st o] ATorgarzms el
o LT T —

Wontsae [TTE]
Jiuse [Eosee o] e et =




Human tyrosinase: blastp against pdb

Distribution of 10 Blast Hits on the Query Sequence

[Mouse overto see the define, dlick to show alignments

Color key for alignment scores

<d0 4050 80200 >=200
ey}
h I | I 1 I
o

100 200 300 400 500
Related Structures
score  E
Sequences producing significant aligmuents: (Bits) Value
1188152060 pab|ZAKL| & Chain A, Crystal Structure Of The Hydr... _103  9e-23

i|15988084 pdb|1056| B Chain B, Structure Of A Functional Uni...
9116137618|pdb|1BT3[4 Chain A, Catechol Oxidase From Ipomoea ...

3.5 se-05
4e-04
91131615506 pli| ILNL|C  Chain C, Structure Of Deoxygenated Hem... 4e-04
311421539 pdb| INOL| B (Swounit Type Ii)...
9112352430  pdb|1LL1|_ Hydroxo Bridge Met Form Hemocyanin From Li 32.7
911999996| plb | 10XY|  Hemocyanin Subunit Ii Complexed Uith Oxygen 32.7
29.6

91149259128 | pli | 1SFS|E  Chain B, Crystal Structure OF Leua Fro...
11494086 plb | 1KCY| B Re...
i|55670764 | pdb|1%72|4 Chain &, Crystal Structure Of A Pucati...

Human tyrosinase: best blastp pdb match to structure 2AHL

> 311661920601 e 240 4. B Chnir 3, Cryota Struccuce OF The fydcoxylamsne-Tnduced Deoxy-Form

alobizparns Treossnase In Conplex Usth “

1 110xcia B cuain 4, crystal structure or The copper-Tree strepromyces Castameoglcbisporus
5160151775 pe 10551 B Chatn ¢, Ceystal Structuze Of The Copper-Tres Streptomyees Castansoglebisporus

screptomyeas cert i ispars Treosimere fomiered Tith

3 5, Crsotal Scructuze Of The Ong-Form Of The Copper-Bound

Soore = 103 bits @), et - 90733

post " 76res3 (30, Pamitives - 115/253 (4541, Gaps - 69/253 (193]

auery 22

saer 11 @

uery 232 c e

uecy 23 P

uery 01

Ouery 405 RPLOZVYPEMIP 417

Go to www.pdb.org and enter 2AHL.

-SPDB
ag Information Portal to Biological Macromolecular Structures
oy i 25,205 3 thers are 35613 Structures @ | P8 St

»

u Complote Nows.

The RCsB PR risty of tocls and resources for studying the structures
o eicogea mcramaloados s the vaaonchpg s sequmnce. fobven, ot

@ Tutoria about his Site

7

e
e e

M e 288 0 meonar

click Swiss
PDB viewer

Ol 1 wmavoerEACTIN 030D £05)

T o) 02

necen i 3 G0 b wm oo s
et T . 1}

s ondarescasemeto

s coommobton: sacers




View protein structures with DeepView

[ T — Seorch ExPASy Contats
‘Search [Swss ProVTENEL St 6o Cewr
ExPASy Proteomics Server

The ExPASy (Expert Protein Analysis System) proteornics server of the Swiss Institt of Sioinformatics (SIE) is dedicated to the,
analysis of protein sequences and structures as well as 2-D PAGE (Disclaimer / References).

[Announcements] Liob opening] (Miror Sites]
Databases Tools and software packages
« Swiss-Prot and TEEMBL - Protein knowledgebase + Proteomics and sequence analysis tools
« PROSITE - Protein fermiies and domans o PrOTEOMICS [Aldente (PUF), Popitam (MSAMS) ™ Phenyx
+ SWISS-2DPAGE - Two-dimensional polyaciiamide el MG et e
electiophoresis © DNA -> Protein (Tanslael
« ENZYME - Enzyme nomenclature o Similarity searches [BLAST]
+ SWISS-MODEL Repository - Autoraricaly genereted protein + Pattom and profilo soarches [ScanProsite]
models translational moification and topology prediction
Structure analysis [ProtParam, pIA, ProtScale
structure prediction [SWISS-MODEL,

+ GermOnLine - Knowiedgebase on gam cell differentiation
+ Ashbya Genome Database
« Links to many other molecular biology databases

T T-COFFEE, SIH)
o Phylogenetic analysi
o Biological tex analy:

+ ImageMtaster | Melanie - Software for 2-D PAGE analysis

+ MSight- Mass Spectrometry Imager

+ Make2D-DB Il ™" - A package to build a web proteormics

detabase
+ Roche Applied Science's Biochemical Pathways

measure dihedral angles (o, ¢, ¢)

(omega, phi, psi) from a selected atom.

move (translate) measure bond angles (pick center
zoom in/out atom, then two more atoms)
rotate

click, select two atoms, determine
distance in angstroms

% Deepyi

Pdbviewer 3.7 (SPS)
Ele [t Select Duld Toos Et Dsplay Coor Proferences SwssModel Wndow Heb

e
OB Moveal

\4 mutate a selected atom ‘

center display on a
selected atom

display groups within a particular
distance (e.g. 10A) from a
selected atom. Note the selection
on the control and graphics panels.

identify an atom (and the group to which it belongs).
Type: CA, CB, O
Group: LYS116, etc. X,Yy,z atom coordinates




» Go to window > control panel.
x

INEEEEEEEAEE0EED |3

hIRPIS v v

» Shift/click to select the first five amino acid residues of myoglobin.
They should appear red.

» Click “labl” (i.e. label)(see arrow, above right). Those five residues
now have a “v”".

» Inspect the display panel;
those five residues are labeled.

Download and practice using DeepView!
using myoglobin.

The ExPASy download site includes a helpful

web-based tutorial
http://www.usm.maine.edu/~rhodes/SPVTut/




