% MavemoTtApio AuTikic Makedoviag
Tunua Mnxavikwyv INAnpo@opiknc & TNAETTIKOIVWVIWYV

BlrontAnpodopikn

Evotnta 3: HAektpovikn Slaxeiplon Plodoykwv Sedopevwy

Av. kaBnyntnc AyyeAidng MavteAng
e-mail: paggelidis@uowm.gr
EEAIN MmeAou Zodla
e-mail: sbellou@uowm.gr

TuRpa Mnxavikwv MAnpodoptkng Kat TNAEMLKOWWVLIWV

€ ;...'_ &fuw:ﬁ»M.l-ﬂ.i".:}';-r ‘.‘-“E‘-;i— = EZHA
% MavemoTnuio AuTikig Makedoviag @ e

Eumans



mailto:paggelidis@uowm.gr
mailto:sbellou@uowm.gr

AdeLeg Xpnong

* To mapov eKMOULOEUTIKO UALKO UTIOKELTOL OE AOELEG
xpnong Creative Commons.

e o eKTIALOEVTIKO UALKO, OTIWC ELKOVEC, TTOU UTIOKELTOL

o€ aAAou tumou adeloc xpnone, n adela xpnong
avadEPETAL PNTWC.
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Xpnuatodotnon

e To mopoVv eKMALOEVUTLKO UALKO €XEL avamtuxOel ota mAailola
Tou ekmatdevtikol £pyou tou dtdaokovta.

* To €pyo «Avoikta Wndraka Madnpata oto Naveniotquo
Avtikng Makedovioc» £xeL xpnUatodoTnOEL LOVO TN
avadlapopPpwaon tou ekmatdeutikol VALKOU.

* To €pyo uAormoleital oto mAaiolo Tou Emyelpnotlokou
Mpoypappatoc «Eknaidevon kot Ata Blov MaBnon» ko
ocuyxpnuotodoteitol amno tnv Evpwmnaikn Evwon
(EvpwTmaiko Kowvwviko Tapelo) ko amo €Bvikou ¢ mopouc.

EMIXEIPH POFPAMM 2
EE_K'HAIAEYZH KAI AIA BIOY MAGHZH — EznA
.';_E‘z‘n JTNV UOLVWVLIZ TNE YViaN

YNOYPFEID MAIAEIAL KAl BPHEKEYMATON
Evpwmaikr Evwon lATKH 1 AXEIPIZHE

E ixd Korvwvixo Tapei
o HE Me ™ cuyxpnparodérnon e EAadag kai tng Eupwnaikiig Evwong
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2 KOTTOC TOU potOnuatoc

* Anuootec Baoelg Sedopevwy PlomAnpodopLknc.

* Boowkoi oplopol (Data repository, Data mart, Data
warehouse).

* HAEKTPOVLKA LATPLKA OPXELQL.

e KUkAOC {wNC LOTPLKWV SESOUEVWV.

* Eibn Baocswv dedopevwyv otn BlomAnpodopkn.

 Opyavwon twv Ploldoyikwv Bacswv dedopevwy (redia-
eYYPadEQ).

e JXEOLAKEC BLoAoyLikeg Paoelg bedopevwy.

* BiBAoypadikec Baoelc dedopevwy.
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Computers and bioinformatics

Computers serve 4 independent functions in
bioinformatics:

I.  Communication: More journal articles
available for the researchers in less time and
increasingly large proportion of academic
research information appears online.

Il. Computations: Computers are used for tasks
that range from searching a reference (or a
nucleotide sequence) and visualizing protein
folding patterns to simulating 3D protein-
protein interaction.

lll. Control: Computer controlled devices are
superior to manual operators, when time
matters.

IV. Storage: A true database is the data
repository, a database used as an information
storage facility, with minimal analysis or
guerying functionality.

GOD... THE
HUMAN GENOME
CODE'S BEEN

UNRAVELLED

DAMN
HACKERS!!! ‘
NOW, I HAVE

TO CHANGE THE
PASSWORD

https: /Amww.cartoonstock.com/
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Public bioinformatics

databases accessible via the Internet

Nucleotide Sequence GenBank
DDBl
EMEBEL

MGDB

Protein Sequence SWISS-PROT
TrEMBL
TrEMELnew

PIR

3D Sbructures PDB
MMDB

Cambridge Structural
Database

One of the largest public sequence
databases

DNA DataBank of Japan

European Molecular Biclogy
Laboratory

Mouse Genome Database

Mouse Gene Expression Database
Nucleic Acid Database

Swiss Institute for Bicinfermatics and

European Bioinformatics Institute

Annotated supplement to SWISS-
PROT

Weekly, pre-processed update to
TrEMBL

Protein Information Resource

Protein DataBank
Molecular Modeling Database

For small molecules

Enzymes and Compounds

Sequence Motifs (Alignment)

Pathways and Complexes

Maolecular Disease

Biomedical Literature

Vectors

Protein Mutations
Gene Expressions
Amino Acid Indices

Protein/Peptide Literature

Gene Catalog

LIGAND
PROSITE

BLOCKS

PRINTS

Pfam

ProDOM

Pathway

OMIM
PubMed

Medline

UniVec

PMD
GED
Aaindex

LITDE

GENES

Chemical compounds and reactions

Sequence motifs
Denived from PROSITE
A superset of BLOCKS

Protein families database of
alignments and hidden Markov
models

Protein Demains

Metabolic and regulatory pathway
maps

Online Mendelian Inheritance in Man

Contains Medline

Medical Literature

Used to identify vector contamination

Protein Mutant Database
Gene Expression Omnibus
Amino Acid Index Database

Literature database for proteins and
peptides

KEGG Genes Database

Bergeron, B. Bioinformatics Computing
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Oplopotl — Definitions (1/3)

H‘ﬁﬁ 1%t level: Data repository
<—Elﬂ ”,\;gg::ggv » Simplest level of a true database is the
Patem data repository (database used as an
information storage facility) with minimal
— analysis.
-- H‘—%ﬁ « Advantages using data repository instead
X-Ray 1 - i M':'croa-uay ..
achine B_. = 4—8 achine of original database.
. cl | Pattern g
Databass Database — Longitudinal studies are possible because

all data in the host application are stored
in the repository.

a et — Offloads the query functions that are

Mar available through native applications to
the database management system that
enables efficient control and management
of the data repository.

GenBank Y A

— Data Data
MacH S > Warghous® «

Data Agplication Bergeron, B. Bioinformatics Computing

Dictionary Database

| '.

¢
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Oplopotl — Definitions (2/3)

H

|
A

Pattern
Database

i Microarray

q_B Machine

X-Ray g > ficrom
Machine 8—.- 8|

Mart
Clinical Pattern
Database Dalabase

)=
I

Microarray

ne

a Data
GenBank h Mant

¥

s Data Data
MesH 8 > arehous® “

‘i.

& ~
Data Application
Dictionary Database

2"d Jevel: Data mart

e E€slbkevpeva Bepatika
UTTOCUVOAQL.

* Meploplopevo eVpocg SedopEVWVY
YLOL VO OUYKEKPLLEVO EPEUVNTLKO
Bcpa.

* Atadopa pe data repository:
[MepLEXEL TIELPAUATIKA/ KALVLKA
dedopEva ou IpoEpYovTal Ao
TOAAEC Baoelc bebopevwy - data
repository.

Bergeron, B. Bioinformatics Computing
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Oplopotl — Definitions (3/3)

3rd Jevel: Data warehouse

sssaencn
il
sassse.
‘ pettitees
[
".D
—

I Microarray

4—8 Machine ° KEVTler'] Bdo'r] SEGOHéV(DV-
Pattern
Database

* JUVOAO OPewV aro SLapOPETIKEC

TINYEC.
H4 - nvég
Ra i ] Microa‘nay Y 4 :
M):icﬂhi:e 8—.. ‘_8 Machine Ta 6860 usva
Man atierm 0 ’
atss Dotabase — yapoaktnpilovrat amnd
avopolopopdia,

— Oev avtikaBlotavtol arno
Data
GenBanka‘ P KawoupyLa dedopéva,

wsn T (ae] — Xapaktnpilovtal amno tnv
nUepounvia kataxwpnong (time-

| '.

& s
oo Aplcaiion stamped) n omoia dev aAAAlEL.
Dictionary Database
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Data management scenario
for a pharmacogenomic laboratory (1/3)

-I Search Enging I
Fublic & Privale Is-eauautal Analysis I
Onding Dalabasas B -

-
/_ [ Smison |3
. -I Comeminications I
BRI

sl -

| WUnifiesd User Intedace |
=

Decscnary Archive BiAloypagiki avalnTnon,
MoSH
Fublshing Indesyration

Py

EHFt sl \
(g Lt ]
Dusta DHctionary Aschisg Departrns Cgr;'?_’lal Shudins]
Applcation Sule Local Daiabases S S S —
{ \‘ ;:"'-Eale tronic medical record /
o Pakand
E 3 E L‘r'J H i o

Data Dictionary  Archive Medical Gane UJ -
Iﬁ Relevance Exprossion| Pattern  pacroarray Tiasg ZKOTOG:
Recognizer & Sequanca  —"P| eveTiki Baon

Data
™me
FovidiakA avdAuon €MIOETIKOTNTAG
Fovidia Trou ernpeddovrai

Bergeron, B. Bioinformatics
Computin
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Data

management scenario

for a pharmacogenomic laboratory (2/3)

Typical electronic Medical Record (EMR)

Data Category

Chief Complaint
History of Present Illness
Medications

Past Medical History

Family History

Social History

Review of Systems

Physical Examination

Labs
Studies

Progress notes

Description

Patient's primary reason for the medical visit
History of onset of clinical signs and symptoms
Current list of medications the patient is using

Relevant past medical history, including hospital admissions, surgeries,
and diagnoses

History of family diseases, such as diabetes, cancer, heart disease, and
mental illness

Use of drugs, smoking, job stability, housing, living conditions,
incarceration

Patient's recollection of symptoms and current medical problems, such as
trouble sleeping at night or panic episodes, and results of tests

The clinician's hands-on examination of the patient, including head, eyes,
ears, nose, throat, chest, and extremities

Includes blood glucose, cholesterol, and drug levels
X-ray, MRI, CT, and EKG

Record of temporal progression of signs and symptoms, labs, and studies
for the length of the study or admission

Bergeron, B. Bioinformatics Computing
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Data management scenario
for a pharmacogenomic laboratory (3/3)

-
Fublic & Privale Statistical Analbysis
Onding Dalabasas r =
=

| Whndfhesd Lisar Inedtmos |
-:.'1'

- Infarrat Data /- = Simulation 1
“Ihmhwﬁe | Communications

Tamanamy
Data

Dictionary ﬁrI:I'-'.re

Application Sugte Local Dalabases

{ \‘?w@ © 2 fl.g

Data D Archive Kedical Gang
Relevance Exprosson  Paitern MBCETarTaY
Recognizet § Sequance  —amPe

Data

Fubdishing ‘i‘ I
K ( L | o I
LE % Clinical
Chiatar uary phachihe > » . Dt Shedins

Bergeron, B. Bioinformatics
Computing
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Data modification

Movidiakn Date of Birth Date of Birth X .
avdaAuon MM/DOVY | Micronray Date po/mmvy | Ciinical Data |V|’K£§

SeIlyuaTWYV pE MM/OD/YY § Microarray Data o0/MM/YY | Clinical Data OOKIPEG ’0'8
BlroTAnpo@opIki MM/DD/YY || Microarray Data j DO/MM/YY Clinical Data GO'GSVSIQ

Data
Dictionary

v

DD/MMIYY Microarray Data X DD/MMIYY Clinical Data
DD/MMIYY Microarray Dala DD/MMIY Y Clinical Data
H

DD/MMIYY Microarray Data DD/MMIYY Clinical Data

Microarray Data

Cinical Data - Bargeron, B. Bioinformatics Computing
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Integration of clinical data —
Integration of bioinformatics data

Integration of clinical data

Archiv EMA HH inino:
chive Py Efficient data mining:
- B a H " oo A data d-lctlonary is
% 6 used to impose a

& Clirscal Sta ndard format and

ata Di Dermatology Labaratory Cilinical e
Data Dictionary L 8 Y Dake Studies
8 pmen  VOCabulary on data
Internal Madicing 6 Loasedy Intagrated BHucleat Medcane StOTEd mn the Cllnlcal
Clinical Department Databases data mart
o -

8 a QRGYN
Anesthesid athology

Integration of bioinformatics data

\/ Pattern Data from a variety of
- - sources and in

_ 6 - numerous formats are

% h 8 é éﬁ combined in a data

mart to enhance data
raient  Management.

Data Dictionary  Medical Gena
Relevance  Expression

Pattern
Database

Bergeron, B. Bioinformatics Computing
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Aggressive behavior - Results

Verbal B Patient 001
] [ Patient 002

Physical-Objects

Physical-Self

——

Physical-Others

Serotonin Level

Microarray Pattern

1 | I
25 50 75 100

Relative Value Bergeron, B. Bioinformatics Computing
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Data management scenario
for a pharmacogenomic laboratory
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Bergeron, B. Bioinformatics
Computing
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Genomic &
public-funded applications

Application

Sequence Search

Submission
Information Retrieval
Linkage

Portal

Structure Match

Visualization

Protein-Protein Interactions
Microarray Gene Expression Profiles

Open-Reading Frame Locator

Bergeron, B. Bioinformatics Computing

Examples

BLAST, BLASTN, CLUSTALW, FASTA, MOTIF, PBLAST,
TBLASTIN

AceDB, Audit, BankIt, Sakura, Sequin, WebIN

Entrez, DBGET, IDEAS

LocusLink

KEGG

CD, DALI, SCQOP, Searchlite, Structure Explorer, VAST

CAD, Cn3D, Mage, RasMol/WebMol, SWIS5-PDBViewer, VRML,
WebMol

BRITE i| Seanch Engine

Expression %

il Stalshesl Fl.r'liil:.rﬁ-i'.’l- .E

ORF Finder -
| Visgualization 2 L) 525

=]

Simulation Fs

=

Comsmunicalions |[|=
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FASTA Format
for sequencing analysis

e Awdataén yia aAAnAovyiec DNA kot mpwTteivwy.
* [eplexel ypapun-enkedoaAida, n onoio apxilel mavra pe to cUHPBoOAO <.
e Alvelto ovopa akoAouBiag kal pia cuvtoun neptypadn yU' autiv.

e AkoAouOBeitat amo tn voukAeotidikny (DNA-RNA) i apvolikn (mpwteivn)
akoAoubia.

1 mvmevgtlda ggiralliger aaqcllldcr sffafnaghi agsvnvrfst ivrrrakgam
61 glehivpnae Irgrllagay havvllders aaldgakrdg tlalaagalc rearaaqvff
121 Ikggyeafsa scpelcskgs tpmglslpls tsvpdsaesg csscstplyd qggpveilpf

:Asilll'::; 181 lylgsayhas rkdmldalgi talinvsanc pnhfeghyqy ksipvednhk adisswfnea “HIVENAE
LRGRL 241 idfidsikna ggrvfvhcqga gisrsaticl aylmrtnrvk Ideafefvkq rrsiispnfs >ELCSKQS
TPmct 301 fmgqllgfes gvlaphcsae agspamavid rgtstttvn fpvsipvhst nsalsylgsp  yvsanc
PNHFE 361 ittspsc ‘TNRVK
LDEAFEFVKQRRSIISPNFSFMGQLLQFESQVLAPHCSAEAGSPAMAVLDRGTSTTTVFNFPVSIPVHST
NSALSYLQSPITTSPSC

' MavemoTAuio AuTikiig Makedoviag



KataywpnoeLc (entries)
oTLC BloAoyikec Baoelc Sedopevwy

e OLKATOXWPNOELC £XOUV EVaV «KUKAO {wNC» oTLC BAaoelg SeSoUEVWV.
e Etattiac tnc avénuevne INtnong vio. dpeon mpooBacn otnv Vea
nAnpodopia, oL KavoUpPYLEC KaTtaxwpnoelc eival dlabeoluec npv
oAokAnpwBouv kal eAeyxBoUv amo TNV EPEUVNTLKNA KOLvOTNTA.
e  OLKATOXWPNOELC «WPLUALOUVY» LECW TWV TAEEWV:
— Unannotated - Preliminary - Unreviewed - Standard.
— Ao)xoAiaotn = Mpokataptik] = Mn enaAnBsgvotpn = TeAKN.
— Imavia, pio kataxwpnon «mebaivel» (an entry 'dies’).

— [leploplOUEVOC apLOUOC KaTaXwPNOEWV £XEL adalpebel armod T BAoELS
dedopevwy otav dtamiotwOnke otL Atav AavOaopEVEC.

P W)
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Data Life Cycle

Repurposing
Oribw Dafabaads / E\ -
r S S \ - 3/
I I = ) ( - ;
Modificati GWC \D Archiving/Disposal
T Zﬂ ;{J
( Apphication E-Dﬁm IIIIIIIIIII T_m Ds..ai:-a::“ & I
Use~_ . B\/L
Gata ece. Expmasan n::::.:]e:'"
Mart

Creation & Acquisition
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Organic analog
of database hierarchy

Archive

S O o
@
i - & i w
Eanﬂ_l.. 2@ =
© T

o

-

Warkstat:nn RAM
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Avaykatotnta...

* Au&non BoAoylknc mAnpodopiog e€altiog VEWV TEXVOAOYLWV.

— Tl mapadeypa, avénon tou aplBpol TwV YOVISLWUATWY TWV
OPYOVLOMWV TIOU £XOUV amokpuTtoypadnBeL.

* AwaBeopotnta mAnpodopiac oToug EMLOTLOVEC.
— Evomnoinon mAnpodoplwv ano SLadopETIKES TTNYEC.

— NpooPaoipotnta os mAnpodopia mou dev pnopet va dSnpooteutel
QVOAUTIKA.

* AwBeoipotnta nAnpodoplac os emetepyaoiun popdn.
— Avutopoatn avaivon.
‘Etol...
AnuovpynBnke n avaykn tng nHeBodIkNC opyavwaon Toug o€ BAoELC
dedopevwy, SnAadn TNS NAEKTPOVLKNG apxeELoBETNONC TOUC.

l, MavemoTrpio AuTikng Makedoviag



AladopeTtika eldn Baocewv
dedopevwy otn BlomAnpodopikn (1/2)

* Katoxwpnon otolXeiwv Ko EAEYXOG
1. Asbopéva: ToLoTNTag:

AN NE NN NN

e TUmog dedopévwv:
— nucleotide sequences
(DNA-RNA)
— protein sequences
— 3D structures
— gene expression data
— metabolic pathways

data deposited directly
curators add and update data

treatment of erroneous data: removed, or
marked

error checking
consistency, updates

* [MMpwtoyevA N
eneepyaocpueva dsdopéva:
— Primary databases: direct
experimental results

— Secondary databases: result
of analysis on primary
databases

— Consolidation of many
databases

l : ' MavemoTAuio AuTikng Makedoviag



AladopeTtika eldn Baocewv
dedopevwy otn BlonmAnpodopikn (2/2)

2. Baon dedopcvwv:

e AwaBeopotnro:

Publicly available, no
restriction.

Available, but with copyright.

Accessible, but not
downloadable.

Academic, but not freely
available.

Commercial.

Opyavwon:

v’ flat files.
v" Relational databases.

v'  Object-oriented databases.
Vo

e (Curators:

— Large, public institution
(EMBL, NCBI).

— Quasi-academic institute
(Swiss institute of
Bioinformatics, TIGR,...).

— Academic group or scientist.
— Commercial company.

l, Mavemotuio AuTikng Makedoviag



Opyavwon Twv
BloAoyikwv Bacewv dedopevwy

 Avaluon twv 6ebopEVwY OE:

— Eyypadec (records) ko tedia (fields), n
— [pappEC Kol OTAAEC, N
— Kapteg kal otolkeia.

* Eyypadn (record): Zuykekplpuevn opada nmAnpodopLwy mou ELOAYETAL OTH
Baon debopevwy. OL mAnpodopieg auteg avadepovtal oe Eva yovidilo 1
Hia npwTteivn.

* Nebdia (fields): Ta pépn ota omnoia avaAvetal pia eyypodn. 16wa nedia os
KaBe eyypadn. Movadiko nedio os kabe eyypadn.

— Ovopa npwtetvne / yovidiovu.

— AplBuwv apwvoéEwv / voukAsotibiwv.

P W)
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Baoeic dedopevwy - Katnyopleg

* Baoelc entimednc opyavwonc (flat file):

— Xepifovtal povo eva cUVOAO Ao eyypadEC Tou
Ldlou tunou kabe dopa.

— [poopilovtal yLa tn SLaxeLpLON KATAAOYWV.
— Meploplopévec duvatotntec / BonBntikoc poAoc.

)
:%: MavemoTAuio AuTikng Makedoviag



MNapadeypa

Filing cabinet for invoices:

— Table: the filing cabinet.

— Rows (records): individual invoices.

— Columns (fields): data on the individual invoices (customer,
product, price, quantity).

invoice_jcustome product price | quantititotal
1|Elmer buckshot $2,00 2l $4,00
2| Wiley Acme snhow mach| $5,00 1| $5,00
3|Elmer shotgun $25,00 1| $25,00
4 Bugs carrots $0,50 20| $10,00

¥ e
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Evvpadec kat medla tTwv
BloAoyikwv Bacewv dedopevwy

P32234 GTP-binding protein Drosophila melanogaster (Fruit 368
' fl
Lo y)
w Qo P19084 11S globulin seed storage Helianthus annuus (Common 493
2’ g protein G3 sunflower)
& &J’ Q4U9M9 104 kDa microneme/rhoptry Theileria annulata 893
h oY antigen (p104)

P15711 104 kDa microneme/rhoptry Theileria parva 924
antigen (p104)

mProblem: Storage of data in one way (e.g. alphabetic order).

Search on any other criteria?

% MavemoTnuio AuTikig Makedoviag



Napadewypa (ouvexela)

S 71 m M

‘ MavemoTuio AuTikig Makedoviag
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2 XEOLOKEC Baoelc Seopevwy
(Relational biological database)

Relationships can be built between tables and fields:
I

invoice_id|customer |product price quantity |total

1| Elmer buckshot $2.00 2 $4.00
2| Wiley Acme snow machine $5.00 1 $5.00
3|Elmer shotgun $25.00 1 $25.00
4|Bugs carrots $0.50 20 $10.00

customer_table

—|name address notes

Elmer Looney Tunes Dr. |likes hunting and opera

Wiley Southwest desert |big mail order customer

Bugs Rabbit Hole likes to cross dress

product_table
—{product price notes
carrots $ 0.50
shotgun $ 25.00 |oddly flexible
buckshot $ 2.00
Acme snow machine| $ 5.00 |high defect rate

database “schema”

_\ MavemoTnuio AuTikig Makedoviag



Baoelc 6edopevwyv — Katnyoplec (1/3)

* JYEOLOKEC Il CUOXETLOMEVEC BLOAOYLKEC BACELC
dedopevwy (Relational biological database):

— AuvaTtoTnTo TAUTOXPOVOU XELPLOOU Kot cUVOEONC TTOAAWV
oUAAOYWV armo eyypadeC SLadopETLKWV TUTIWV
OPYOAVWHEVEC OE TIIVAKEC.

— O mivakecg tng Baonc Umopouv Vo CUCXETLOTOUV ETOED

TOUC, LLE OTTOTEAECA TNV OMOLOHOPDN KOTAVOUN TNG
nAnpodopiac og 0An tn Baon.

P W)
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MapadeLypor OXEOLAKNC
BloAoyiknc Baonc 6edouevwv

NMPQTEINEZ - PROTEINS

No of protein Protein names Accession Length
(primary key) (a.a.)
2 GTP-binding protein P32234 368
11S globulin seed storage protein G3 P19084 493

BIBAIOIPA®IEX - REFERENCES

No of protein Reference number Title Date Authors
(foreign key) (primary key)
2 45 The genome 2000 Adams M.D.,
sequence of... Celnikew S.E....
ZYITPAQEIX - AUTHORS
No of author Reference number Name Institute
(primary key) (foreigv_'n key)
2 45 Adams M.D. Case Western Reserve
University
6 45 Celnikew S.E University of California

o
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[MAeovekTnpata
OXEOLOKWV Bacewv dedopevwy

v’ Artoduyn enavainyne Kot CUCOWPEUONC
dedopevwv.

v E€aodaAion TnC mMANPOTNTAC KoL TNC OELOTILOTLOG TWV
dedopevwv.

v EUKoAn avtAnon tn¢ mAnpodopioc.
" [laketa AoylopikoU yla th dnulovupyla, amoBnkevon
Kol Olaxelplon tTwv Baocewv SedopEVWV.

= Juotnuata Staxeiplonc Baocswv dedopevwy
(Database Management System - DBMS).

)
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Baoelc 6edopevwyv — Katnyoplec (2/3)

* AVTIKELpEVOOTPAPELC
Baoelc Asbopevwy.
(Object-oriented

biological database): O g
— TMoAUTIAOKEC SOUEC
dedopevwv
nopoucLacovtal pe S oo R
OUVOETEC KATAXWPNOELC. Non-Coding @ Coding
14 I S
— AUTEC OL GUVOETEC Sequence eduence
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Flat Object-Oriented Relational
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BLOAOVYLKEC
Baoesic debopsvwy - BBA
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BloAoyikec Baoelc S€O0UEVWV -
Katnyoplec (1/3)

* Tevikevpéveg (Generalised) n Apxelakég (Archival):
Nepthappfavouv npwtoyevn BltoAoyikn mAnpodopia.

— MpwTtoyeveic Baoelg Sedbouevwy akoAovBLwv.
— Baoelg dedopevwy pe tplodlaotatec SOEC.

GATCCCTGCC TGGGCTTTGC CTCTGCAGCC CCCCGCCCCA CAGGTTCACA CCTCGGGTCT
TCTCCACCGC TGCCACACGC CAGAGCCTGT AGCGGGGCCT CAGAGTCTGG GAGGTGGGAC
TCCTGCACCT CAGCCATCAT CAGACCCATG GGGCCACCCA GGGAACCTTG GCAGGGACCA
TTACCAGTGA CCTGCCGAGG CCCCGGACTC TGCCAGCCAG CTGTGCCGGC CACCCTGCCC
CGGACAGTGC CGGTTCATGT GGGAACTAGG GGACGATGTG GTTCTTCGCA TCTGATGATG
AAGGCCCTGG GCCACTTGGC ACGGGCGGGC GCTCCCGAGA TGGATATGAG GAGCCCCCTC
TGCCCAACTC CCAGARAAGGC CGAGGCTCTG CAGCGGGAGG AAGTCCTGCG ATGTCCTGGG
GGGCAGCAGC GCAGGGCACA GGGACAGCCC CCCTCCACAG CTCTTCCTGG CCAGCCCTCC
CCACTATCTG CCAGGAGGTT GCTTCTTCCA GGAGGCTTTT CCCGACCAGC CCAGGGGTCC
AGGGTCTGGG GCTCCCAGCT GCTGTGAGTG CTGCACATTC TCTTGAGGAC AGCCCCCTCC
CTCCCCCACC CACTTCTGGT GCCCACTGTG GCCACAGCAA GCACTGGGGC CTGCACTCAG
GGACCTCGGG GCCTCCTGGG GAGCTGCTGA CCCTAGGCAG AGAGATTGCA CATCCCTAAG
AGTCTACAGA CACCCCAGTG TTTGCCAGTG TTTGCCCGTG TTCACCAGTG TTTGCCAGTG
TTTGCCAGTA TTTGCTCGCC AGTGTTCGCC ACTTGTCCCT CTGGCTGCAA GAGTGACTGG
GTTTGGGCGG GAAGTTGCAG GTCCCTCCAG GACAGTTGGC CGATGACGTG GAGACAGACC
CACCCCCCAA TCCTGGCTCC CTGCAGGACG CGGGGC CC CGAGATCCTG GCGGTGCTCA
GCACGACGGG CACCTCCGTG TTCACCAGTC CAATGGGCAC GGAGCGTGGC TTTATTTGCA
TGTCTGGATT CCTAACGACT TCAGCCTCTG CACCTCCTGG GTTTTCCCTG CTGCAAATTG
CCATTTGGCG TCGTCCCCAA TTTCCGGCCA AGGCCGCGTC GTCGTGCTGC TGTGTAATTT
GATGTGTGGA GTTCTAGATA CCAAGTGTCT GTCGGTTTTA GACATCGCAA ACGTCCTTCC
CAGTGTGGCC CGTCCATTCG CTTCTGTGCA GCAAAATCTT TAATTATTTG ATGGCATCAA
AATGTGTGTC CAGTTTTACC TTCTAGTTTA TACTTTCGAA CATTTGTTTG AGAAATCTTT
CTCCCACCTG TGGCTGATAG TGACGTCTTC TAACTTCCCA TTTACTATGT TACATTCAGA
CCCATCATCT TCAGGAAGAC GCTTGTGTGC GAGACGGGTA TGAGGCCCCC ACACCCCGCC
AGGACC me - COACCCOTE g coae g " T
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BloAoyikec Baoelc S€O0UEVWV -
Katnyoplec (2/3)

* Aceutepevovoec (Secondary) BloAoyikec Baoelg Sedopévwyv: Ta dedopéva
TOUG TTPOKUTTOUV OO aVAAUON TWV SESOUEVWV TWV OPXELAKWY BACEWV

dedopEvwv.
— BA otic omntoiec £xouv AndBet umoPn ol MpwTeivikec aAAnAouxiec otnv
nPoPAedn tnc tptodlaotatng SOUNC TWV TPWTEIVWV.
— BA mnou, Llepapyxouv/cuoeTi{ouV OLKOYEVELEC TIPWTEIVWY, SOULKA KOLVEC
NPWTEivec, kowva potifa akoAouBilwv DNA Kol TpwIEiVwV.

— BA movu kataypddouv petaAlayeg ) mapaAdayec otic akolouBiec DNA

N TIPWTEIVWV.
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BloAoyikec Baoelc S€doUEVWV -
Katnyoplec (3/3)

* BuloAoyikeg Baoelc dedopévwy LotooeAidwyv ov neptAapfavouv:

— Baoelg 6edopEVWV TIOU TIEPLEXOUV WC EYYPAPEC PLOAOYLKEC

Baoelg SeboUEVWV.
— Juvdeopouc petall Twv BloAoyilkwyv Baocswv dedopevwy.
* E&eldikevpévec Baoelc dedopcvwy:
— BA pikpoouotolwv (microarrays).
— BA peTafoAlKwWY LOVOTIOTLWV.

* BiBAloypadikéc Baoelg SedopEvwv.

)
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BiBAloypadikec Baoelc bedouevwy
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Eldn dnuootevoswv

* Books — BiBAia (povoypadliec).

e Journals — EmlotnUoVIKa TtEPLOOLKAL.

* Conferences — EmlotnUoVvIKAQ cuvedpLaL.
* Research articles - Epeuvntika ApBpa.
* Review articles — ApBpa avaokomnonc.

* Meta — analysis — AvaAuon amoteAeopaTwy
NPONYOUUEVWY ONUOCLEVCEWV.
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Epeuvntiko
apBpo - Research Article (1/2)

APPLICATIONS NOTE " i tssmicnmetesinnss

Data and fext H?ni.’?niﬂg Advance Access publication February 9, 2011

GeneReporter—sequence-based document retrieval and

annotation

Annekathrin Bartsch', Boyke Bunk’, Isam Haddad’, Johannes Klein', Richard Minch',
Thorsten Joh®, Uwe Karst?, Lothar Jansch?, Dieter Jahn' and Ida Retter’-*

Tnstitute for Microbiclogy, Technische Universitit Braunschweig, Spielmannstr, 7, 38106 Braunschweig and 2 Cellular
Protecmics Group, Helmholiz Centre for Infection Ressarch, Inhoffenstr. 7, 38124 Braunschweig, Germany
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Epeuvntiko

ABSTRACT

Summary: GensReporter iz a web tool that reports functional
information and relevant litsraturs on a protein-coding ssquencs of
interast. Ita purpose is to support both manual genome annotation
and document refrisval. PubMed references cormeeponding to
a saquence are detscted by the ewtraction of qusery words
from UniProt entise of homologous ssquencea. Data on protsin
farniliea, domaina, potential cofactors, structurs, furction, cellular
localization, metabolic contribution ard comsaponding DMNA kinding
sitea complameant the information on agiven gens product of intersat.
Availability and implementation: GensReporter iz available at
hittpedfasn genersportartu-ba.de. The web site integrates databasss
and analysie tocls as SOAP-based web asrvices from the EBI
[Europesn Bisinformatica Instituts) and NGBl (Mational Genter for
Biotechrology Inforrnation).

Contact: Lretteri@tu-be.de; idaretter®helmholz-hei.de
Supplementary information: Supplamentary data ars available at
Bioinformatics online.

Received on Cctobsr 2, 2010; revieed on Decembsr 1, 2010;
acceptad on January 9, 2011

1 INTRODUCTION

In face of next-generation sequencing and high-throughput anal yses,
the link between obtained data and existing knowledge is crucial.
Automatic annotation pipelines provide useful evidence of potential
functions for genes and proteing, but in a last essential step. the
scientist must manually evaluate the available information. Usually.
the necessary evidence is derived from scientific publications.
databases and & silice predictions. Thus, tools that provide a
combination of all of these relevant data for a gene or protein of
interest are of high practical impact. In this context, GeneReporter
offers a customizable workflow for the integrated application of
protein sequence analysis and document retrieval.

A large number of diverse text-mining tools exist that provide
different strategies and interfaces to satisfy the extensive data-
mining demandz in biomedical sciences (Krallinger er al.. 2010).
GeneReporier identifies citations related o a gene or proiein
sequence of interest. The UniProt annotations of homologous
sequences are used to derive keywords such as gene names.
synonyms and species. These keywords provide the query terms for
a subzezquent literature search in PubMed (Sayers ef al, 2010). In

3 RESULTS

The results are summarized on an overview page. For each query
sequence, this page provides a link to a detailed view of the obtained
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TupPoukn: Avaffon amorekerpdioy piva are EAANWVIKG . Mmopeits vo emadiers 1 yhoooo avalfmang o oehibo PuBpiosig Mehetn

ETS gene fusions in prostate cancer: from discavery to daily clinical practice

SA Tomlins, A Bijartell, AM Chinnaiyan, G Jenster. . - European uralogy, 2009 - Elsevier

w. 1). Thug, a novel bioinformatics algorithm called the Cancer Outlier Profile Analysis (COPA) was
developed to analyze DNA microanay data for outlier genes (those markedly overexpressed in

a subset of cases) [3]. Fullsize image (45 K] Full-size image (45 K) Fig. ...

Fiverm ovaqopd oe 150 Tyenwd dpipa Oheg o1 15 sxkboxéc MNapdBeon

mBaio] Anintroduction to bieinformatics algorithms

1 qupTepihnyn
supemITERWN

v TEphappdvoval
Tropafgpaa

NC Jones, P Pevzner - 2004 - books google. com

This introductary text offers a clear exposition of the algarithmic principles driving advances
in bioinformatics. Accessible to students in hoth biology and computer science, it strikes a
unigue balance between rigorous mathematics and practical technigues, emphasizing the ...
Fiverm ovoqopd o6 332 Tyenwd dpfpa Oheg 0113 sxboxéc MNapdBeon

Applied bioinformatics for the identification of requlatory elements
W Wasserman, A Sandelin - Nature Reviews Genetics, 2004 - nature.com

ics resources that provide broadly related othologues between species include
COGs/KOGs 30 ... There are two broadly used algorithms for such alignments: one that targets shart ...
For the farmer, the BLASTY 33 algerithm identifies short segments of exact identity and ...
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DAVID Bioinformatics Resources: expanded annotation database and novel algorithms to better
extract biology from large gene lists

BT Sherman, G Tan, J Kir, D Liu, D Bryant... - Nucleic acids .., 2007 - Oxford Univ Press

Abstract All tools in the DAVID Bioinformatics Resources aim ta provide functional

interpretation of large lists of genes derived from genamic studies. The newly updated

DAYID Bioinformatics Resources consists of the DAYID Knowledgebasze and five ..

Tiverm avogopd oe 245 Tyenwd dplps ‘Oheg o1 13 ewboyéc MNapdBean

Data mining in bioinformatics using Weka

E Frank, M Hall, L Trigg, G Holmes, IH Witien - Bioinformatics, 2004 - Oxford Univ Press

.. 18gression, clustering and feature selection—common data mining prablems in bisinformatics
research ... It contains an extensive collection of machine learning algorithms and data

pre-processing .. from data and (b) enable them to easily identify a suitable algorithm for generating ...
Fiveror ovoqopd oe 384 Tyenwd dpApa ‘Ohec o 18 exboyéc apdBeon

A review of feature selection technigues in bioinformatics

¥ Saeys, |Inza, P Larrafiaga - bioinformatics, 2007 - Oxford Univ Press

.. In Saeys et al. (2004), an of distribution (EDA, a of genetic
algorithms) was used ta ... 3.2 Feature selection for microarray analysis. During the last decade,
the advent of microarray datasets stirmulated a new line of research in bieinformatics. ...
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prognostic utility g
A Stoyianni, & Goussia, G Pentheroudakis, W Siozopoulou, E loachim, D
Anticancer research 32 (4), 1273-1281
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Google (5/6)
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Google (6/6)

Google N - |

MeAeTnThg # 01 mapasiug pov 0 -

O empepdeig pou Mpotendpeva pe Bdan Tig Avagopés pou Mpofohii  Kopupr Oha

VEGFR and Type Y RTK Activation and Signaling [HTML] 07T cshperspectives com
M Shibuya - Cold Spring Harbor perspectives in biology, 2013 - cshperspectives.com

14 npépec mpw - Abstract Vascular endothelial growth factor receptars (VEGFRS) in

wertebrates play essential roles in the regulation of angiogenesis and lymphangiogenesis

WEGFRs belong to the receptor-type tyrosine kinase (RTK) supergene family. They consist ...

MNapdBemn

Mitogen-Activated Protein Kinase Phosphatases in Metabolism

A Lawan, Al Bennett - Protein Tyrosine Phosphatase Control of ., 2013 - Springer

A5 npépee o - Although we continue to learn much about how the mitogen-activated pratein
kinases (MAPKz) are involved in physiological and pathophysiological signaling in
metabolism, a comparable level of understanding about the mechanisms of MARPK ...
MapdBeon

ML Movel VEGE Decoy Receptor Fusion Protein Conbercept Targeting Multiple YEGF Isoforms [HTML] 1o plos org
Provide Remarkable Anti-Angiogenesis Effect In Yivo

Q Wang, TLi, ZWu, QWu, ¥ Ke, D Luo, HWang - PloS one, 2013 - dx.plos.org

53 npépeg piv - Abstract VEGF family factors are known to be the principal stimulators of

abnormal angiogenesis, which play a fundarmental rale in turmor and various ocular

dizeases. Inhibition of WEGF iz widely applied in antiangiogenic therapy. Conbercept is a ...

MNopdfemn

e In Vivo Wonitoring of Angiogenesis Inhibition via Down-Requlation of Mir-21 in a VEGFR2 Luc [HTML] o776 plos arg
urine Breast Cancer Model Using Bioluminescent Imaging

D Zhao, ¥ Tu, LWan, L Bu, T Huang, ® Sun, K ¥Wang... - PloS one, 20013 - du.plos.ory

E7 npépes o - Abstract MicroRMAZ21 (miR-21) is overexpressed in a wide range of

cancers and involved in tumor proliferation and metastasis. However, the potential function

of miR-21 in regulating tumaor angiogenesis has been little disclosed. In this study, we ...

MNapdBemn

Thrombospondin-1 modulates VEGE signaling wia CO36 by recruiting SHP-1to YEGFR? complexin  [HTML] atTéd hematalogylibrary org
microvascular endothelial cells

LY Chu, DP Ramakrishnan... - Blood, 2013 - bloodjournal hematologylibrary.org

75 npépeg ol - Abstract Thrombospondin-1 (TSP-1) inhibits growth factor signaling at the

receptor lewel in microvascular endothelial cells (MVEC), and CD36 has been suggested to

be involved in this inhibition, but the mechanisms are not known. ¥We hypothesized that ..

MNapdBemn

Pseudophosphatase STYX modulates celkfate decisions and cell migration by spatiotemporal [HTML] aT1d pnas.org
requlation of ERK1/2

* Reiterer, D Fey, W Kolch... - Proceedings of the ..., 2013 - National Acad Sciences

95 npépeg o - Abstract Serinefthreonine/tyrosine-interacting protein (STYR) is a

catalytically inactive mernber of the dual-specificity phosphatases (DUSPs) family. YWhereas

the role of DUSPs in cellular signaling is well explored, the function of STYX is still ...

MNopdfemn

poF] 23 beta MAP kinase [PDF] T escholarship.org
S Rousseau - UCSD Molecule Pages, 2013 - escholarship.org
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Google (8/8)

lotog Eikdveg [lepioootepa...
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PubMed — NCBI

(National Center for Biotechnology Information)

& NCBI Resources ) HowTo (¥) P—

Search: PubMed v Limits Advanced search Help
PublfQed ¢ov
U.S. National Library of Medicine Clear

nal Institutes of Health

PubMed

PubMed comprises more than 20 million citations for biomedical literature from MEDLINE, life science journals, and online
books. Citations may include links to full-text content from PubMed Central and publisher web sites.

Using PubMed PubMed Tools More Resources
PubMed Quick Start Guide Single Citation Matcher MeSH Database

Full Text Aricles Batch Citation Matcher Journals Database
PubMed FAQs Clinical Queries Clinical Trials

PubMed Tutorials Topic-Specific Queries E-Utilities

New and Noteworthy B LinkOut

http://www.ncbi.nlm.nih.gov/sites/entrez?db=pubmed
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PubMed

v Advanced search Help
Limits
Published in the Last: | Any date v
[ Clinical Trial & [1 English
[ Editorial [ French
[ Letter [ German
[ Meta-Analysis [ talian
71 Pracfice Guideline “ [T .lananase
[ Humans [ male
[ Animals [] Female
Journal Groups & [C] Al Infant: birth-23 months
[ Core clinical journals [ All Child: 0-18 years
[ Dental journals [ All Adult: 19+ years
[ Nursing journals [] Newborn: birth-1 maonth
- . > 1 Infant 1-22 manths
[] Links to full text
[ Links to free full text Field: | All Fields v

[ Abstracts

PubMed Advanced Search

Search Box Limits Details Help

Search m Clear

Search Builder

All Fields ne AND |+ | |Add to Search Box|

Show Index

Search Builder Instructions

« Backto Publled
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DBLP Database

home | browse | search | about

dblp

computer science bibliography N
Y

DBLP FAQ: How does the 'a r search’ work?

Name: | | (Submit ]

D B LP Data ba se A query is interpreted as a set of prefixes of name parts. If you enter a i

query = A Meyer — answers = Achim Meyer, Andrea Meyer, Anne Meyer, Hans-Albert Meyer, A. Meyers, Anton Smith-Meyer, ...

D a ta B a S e Syste m S query = Ar b ¢ — answers = Clark B. Archer, Arnold B. Calica, Arnab B. Chowdry, Armin B. Cremers, ...
M More details:
and Logic “

» The query and the names stored in DBLP are broken in parts. The delimiters of this 'tokenizing' are spaces and punctuation marks. The punctuation marks are

= not relevant for the matching. "Ar-b-c." produces the same result as "Ar b ¢".
rog ra l I l I I l I ng = The matching is NOT case-sensitive.
= The order of the query words does not matter, i.e. the queries "Petra M A" and "M Petra A" are equivalent.

o r = If you end a query word with & $-sign, only exact matches of this word are shown, Try the queries "xi liI" s, "xi$li" vs. "xi li$" vs, "xi$li$" ("xi$ [I" and "xi$li" are
equivalent).

Digital Bibliography Diacritic marks:
= Most parts of DBLP are restricted to the

& Library Project. Ut

"maoller”, "maller”, "maller” etc.
= As 500N as your query contains any diacritic mark, the matching becomes exact. Noy

ords, you get the names which include these words as prefixes of some name parts:

1 character set. This includes characters like &, €, & fi, & ¢ etc. but NOT4, &, 0, § ... In DBLP, we try to transliterate all

Latin in Unicode) the search engine matches 'diacritic insensitive', i.e. the query "moller" matches "moller”,

"René" matches "René" but not "Rene" or "René".

Encoding, form method, ...:

» The preferred encoding to transmit the query is UTF-8. As soon as the query contains a byte sequence which is illegal in UTF-8, the incoming byte sequence is
interpreted as Latin-1.
= Additionally, the search engine understands character entities like &auml; for the Latin-1 characters.

» The author search accepts queries using the GET method.

055 DAGSTUHL

W universitt Trier FTEI "j S s

(oo IEEERI data released under the O . see alsa our legal information

last updated on 2013-10-14T214816 by the
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DBLP

home | browse | search | about

computer science bibliography 5
]

DBLP FAQ: How does the 'a

Mame: | | [ Submit ] [ Reset ]

A query is interpreted as a set of prefixes of name parts. If you enter a few words, you get the names which include these words as prefixes of some name parts:
query = A Meyer — answers = Achim Meyer, Andrea Meyer, Anne Meyer, Hans-Albert Meyer, A. Meyers, Anton Smith-Meyer, ...
query = Ar b ¢ — answers = Clark B. Archer, Arnold B. Calica, Arnab B. Chowdry, Armin B. Cremers, ...

More details:

= The query and the names stored in DBLP are broken in parts. The delimiters of this 'tokenizing' are spaces and punctuation marks. The punctuation marks are
not relevant for the matching. "Ar-b-c." produces the same result as "Ar b c".

= The matching is NOT case-sensitive.

= The order of the query words does not matter, i.e. the queries "Petra M A" and "M Petra A" are equivalent.

= Ifyou end a query word with & $-sign, only exact matches of this word are shown. Try the queries "xi [i" vs. "xi$li" vs. "xi [i$" vs. "xi$li$" ("xi$ [i" and "xi$li" are
equivalent).

Diacritic marks:

= Most parts of DBLP are restricted to the Latin-1 character set. This includes characters like &, €, & i, & ¢ etc. but NOTH, &, 0, § ... In DBLP, we try to transliterate all
person names to Latin-1.
= Aslong as you restrict your query to ASCII (Basic Latin in Unicode) the search engine matches 'diacritic insensitive', i.e. the query "moller" matches "moller",

"moller”, "meller”, "maller” etc.
= As soon as your query contains any diacritic mark, the matching becomes exact. Now "René" matches "René" but not "Rene” or "Reng".

Encoding, form method, ...:

= The preferred encoding to transmit the query is UTF-8. As soon as the query contains a byte sequence which is illegal in UTF-8, the incoming byte sequence is
interpreted as Latin-1.

= Additionally, the search engine understands character entities like &auml; for the Latin-1 characters.

= The author search accepts queries using the GET method.
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[MpwTtoyevelc Baoelc
dedopevwv DNA & npwteivwv
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[MpwTtoyevelc Baocelc Sedopevwy
DNA (Primary sequence database)

1. NCBI - National Centre of Biotechnology information (U.S.A.).
2. EMBL - European Molecular Biology Laboratory (Europe).
3. DDBIJ - DNA Data Banf of Japan (Japan).

2KOTIOC: ZUAAoyn Kkal SLABeon OTNV EMLOTNOVIKA KOWOTNTO
akoAouOwwv DNA kot RNA oo mAnpwe 1 LEPLKWCE
QToKpUTITOYPAPNUEVO YOVISLWHOTA OPYOVIOUWY, BETOVTOC KOLVOUC
KOVOVEC TAELVOUNOoNG Kot oXoALaopoU Twv OES0UEVWV.

Ta 6ebopeva vtoBairlovtol amno dltadopec ava ToV KOOLLO
ETILOTNUOVLKEG OUAOEC O€ pia armo TL¢ TPELC Paoelc dedopevwy Kall
HEOW TNC KAONUEPLVAC aVvTOAAQYAC OTOLXELWV EVNLEPWVOVTOL KOL OL
UTTOAOLTTEC.

CET)
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INSDC

* |nternational Nucleotide
Sequence Database
Collaboration.

 Made up of:
— GenBank,

— European Nucleotide
Archive, and

— DNA Data Bank of Japan.

* Represents an archival

Dataflow

e e

repository of all sequences.

Genbank

DMA Databank of Japan

EMBL MNucleotide Sequence Dalabase
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ldentifiers and Accession numbers

 Identifier: ZupBoAoosilpad amo ypappoata Kot Pndila mou
ouvnBwc eival «duovontoy.

— Example: TPIS_CHICK (Triose Phosphate Isomerase from
chicken (gallus gallus)) in protein database.

— The identifier can change (based on the curator).

e Accession code: upBoAooelpd amo ypappota kot pngia mou
avayvwpillel povadika tnv kataxwpnon otn Baon dedopevwv.

— The accession number for TPIS_CHICK is PO0940.

— Accession number should not changed!!

CET)
:% MavemoTnuio AuTikig Makedoviag



NCBI - GENBANK

* Ymo tnv awyidba tou EBvikoU Ivotitoutou Yyeiag (National Institutes
of Health - NIH).

* AlaB£tel VOUKAEOTLOKEC dAANAOUYLEC OTTO TTEPLOCOTEPOUC ATIO
300,000 opyavicpouc.

 Asbopeva:
— AmnevuBeiac UTTOBOAEC TWV ATTOTEAECUATWY EPEVLVWV SLaPOPWV
LLLKPWV EPEVVNTIKWV OHAd WV, N
— YnoBoAgcg eupeonc tng aAAnAouxiag Tou YoVISLWHATOC
SLahOpwWV OPYAVIOUWY OTIO PEYAAQ EPEVVNTLKA KEVTPAL.
 H teAevtaia ekdboon tnc GENBANK mepthapBavet:
— 126,551,501,141 Bdoeic DNA.
— 135,440,924 eyypadEc.

P W)
:% MavemoTnuio AuTikig Makedoviag



Format apyelov GenBank

e AmoteAeitoL amnod 3 pepn:
i. 2xOAla (Comment).
ii.  Xapaktnplotika (Features).

iii.  AkoAouBia (Sequence).

Display Settings: [+ GenBank

Homo sapiens dual specificity phosphatase 5 (DUSP5), mRNA

MCBl Reference Sequence: Ml 0044193
FASTA  Graphics

G0 to;

Comment NM 004413 2545 bp BRI A linear PRI 25-3EP-Z2011
Features Homo sapiens dual specificity phosphatase 5 (DUZPS) , mEMA.
SequUence NM 004413

NN 004419.3 GI:6Z5653559
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GENBANK Format — DNA (1/2)

Locus: H ypauur mepihaufaver apiBud

Homo sapiens dual specificity phosphatase 5 (DUSP5), mRNA

2545 bp mAME linear PRI Gl-MAR-

Homo sapiens dual specificity phosphatase 5 (DUSEER), mRMAE.

GI:6286%88%

utroBoAflg  eyypagprig  (Accession | Comment Features Sequence
— - — — S LICUs M_GG441%
Version: O apiBuég ummoBoAig TnG ==
EYYPAPAC T akohouBiag  Kal —
yypaong g S N ey 004419

To _kowvd  Avoua 1o | VERSIIN M Go441%.3
Organism: To emionuo €MIOTNUOVIKOG [ zqumcs

ovopa TOU opyaviouou  Kal N

OUGCTNUATIKI) avayvwpeIoH Tou.

Reference: [lapdBeon Twv dpBpwv

TTou TrepIEXouv  Oedopéva  yia
eyypaen, HE

ouyypa@éa, Tov TiTAO TOU dpBpou, Ta

mv

avagopd oTov

oToIXeio TOUu TrEPIOBIKOU OTO OTT0I0

OnuooiedTnke, TO HOvadikdé apiBuoé
KaTtaxwpnong Tou dpbpou  OTIG
BiBAloypagikég  PBdaoeig dedouEvVwV

MEDLINE & PUBMED.

REFEREMCE I

TITLE
development

JOURMNAL
EDEMED
REMBRK

REFERENCE |

and

TITLE

Homo sapiens (human)

Homo sapiens

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euwarchontoglires; Primates;
Catarrhini; Hominidae;
1 (bases 1 to 254%)
Pramanik,®., Chon,C.2., Garnaas,M.¥., Samant,G.V.,
Horswill,HM.A., Worth,?.E. and Ramchandran, .

Dusp—5 and 8ark-1 coordinately fonction during wascolar

Haplorrhini;
Homo .

Li,%¥.,

and disease
Elood 113 (5]
18527432

GeneRIF: mutations in dusp-5 and snrk-1 hawve heen identified in

1184-1151 (20G3)

affected tissues of patients with wascular anomalies, implicating
the Snrk-1-Dusp-% signaling pathway in human disease.
2 (khases 1 to 2545)

Kovanen, 2.E., Bernazd,J.,
Bollenbacher—-Reilley, T.,

2l-Shami, .,
Young, L.,

Liu,C.,
Pise-Masison,C., Spolski,R.

Leonard, W.J.
T-cell dewvelopment and function are moduolated by dual specificity
phosphatase DUSES
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GeneBank - Comment

COMMENT

REVIEWED REFSEQ: This record has been curated by NCEI staff. The
reference sedquence was derived from EF875:2591.1, CES91409.1,
Ui5932 .2, ALSS5E5512.22, BCOGZ2545.1 and BI495660.1.

Summary: [epiAnwn AciToupyiag NG
TPWTEIVNG TTOU KWOIKOTTOIEITAI aTTd TO
yovidio

On Apr 22, 2005 this sequence wersion replaced gi:12707565.

Summmarv: | The protein encoded by this gene iz a mewnber of the dual

PRIMARY

specificity protein phosphatase subfamily. These phosphatases
inactivate their target kinases by dephosphorvlating both the
phosphoserinesthreonine and phosphotyrosine residues. They
negatively regulate mewnbers of the mitogen-activated protein (MAP)
kKinase superfamily (MAPE/ERE, SAPES/JNE, p3S), which are associated
with cellular proliferation and differentiation. Different members
of the family of dual specificity phosphatases show distinct
substrate specificities for warious MAFP kinases, different tissue
distribution and subcellular localization, and different modes of
inducikhility of their expression by extracellular stimuli. This
gene product inactivates EREl, is expressed in a wvariety of tissues
with the highest lewvels in pancreas and brain, and is localized in
the nucleus. [provided by Ref3eq, Jul 2003].

Publication Note: This Refl3eq record includes a subset of the
publications that are available for this gerne. Please see the Gene
record to access additional publications.

COMPLETENESS: comwplete on the 3' end.

REFSEQ SPAN PRIMARY IDENTIFIEER FRIMARY SPAN COHFP
1-49 EF978:291.1 35-83

S50-464 CE291409.1 37-451
465-465 T15932.2 4z0-420
466-602 CES91409.1 453-5589
603-361 T15932.2 555-313
g62-1003 AL355512 .22 151442-181553
1004-2493 AL355512 .22 154449-1535935
2494-2495 T15932.2 2444-2445
2496-2513 BCORZ2545.1 2413-2430
£514-2545 BEI455660.1 146-177

MavemoTnuio AuTikig Makedoviag



GENBANK - Features

Coding sequence: Apxn Tng

METAYPOQNG TOU YovIdiou O€
TTpwrTeivn — ATG: start codon

XapaKkTnpIoTIKA Location/Qualifisrs

source 1..2545
forganism="Homa sapiens"
/mol_type="mENA"

. Jdb seef="taxon; 606"
Xpwudéowua

[map="10q25"

qene 1..2545

[yene="D0SRS"

[yene_synongm="0USE; HVH3"

[note="dual specificity phosphatase 5"
P ¥ paesp

fdb_xref=”GeneID:l§ﬂl"

Jdb_xrel="HGNC: 3071"

Sdb_xeef="HRRD:04344"

Sdb_xeef="MIM: 603064
256..1410
/gene="DUSPS"
/gene_synonyw="DUSF: HVH3"
/EC_number="3.1.3.18"
HEC_number="3.1.3.48"
/note="serine/threonine specific protein phosphatase;
VH1-1ike phosphatase 3; dual specificity protein
phosphatase hVWH3I™
foodon_start=1
Jproduct="dual specificity protein phosphatase 5"
/protein_id="NP_004310.3"
Hdb_xref=”GI:62865890"
Al mref="CCDE:CCDITE66.4"
Jfdb_xref="GeneID:1547"
fdh_xref=”HGNC:30?1"
Hdb_xref="HPRD:D4349"
O e f=rM TN SOsasar

AANANAouyia TTpwTEivNG

/translation="MEVTSLDGROLRKMLEKEALARCVVLDCREYLAF AASHVRGSLN
WHLNSVVLRRARGGAVIARYVLPDELARARLLOEGGGGV ALV LD OGS RHWOKLREE
SAAPVVLTELLACLPAGPRYYFLEGGYETFYIEYPECCVDVERPISQEKIESERLLISC
COEPVVIIVEYRP AYDOGGPVE ILPFLY LGS ATHARKCEFLANLHITALLNVIERTSEL
CATHLHYEWIFVEDSHTADISSHFQELTIDF IDCVREKGGEVLVHCEAGISEIFTICHA
YLMETEQFRLEEAFDY IKQRRSMVSPNFGFNGOLLOYESEILPESTPNPOPPICOGELR
GESLIGHLOTLSPDMOGAYCTFPASVLAPVP THITVSELSRSPVATATIC!

=
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GENBANK Format — DNA (2/2)

Start codon (256): ATG

Stop codon (1410): GAT

AAAn)\OUXi(X DNA ORIGIN

&l
121
181
241
361
361
421
481
>4l
aGl
G661
121
781
g41
9Gl
961

1a21
1281
1141
1261
1261
1321
1381
1441

i

1561
1561
1a2l
1a8l
1741
186Gl
1861
1521
14581
2241
2161
2161
2221
2281
2341
24061
2461
2521

actcattcac

googgyctgy
cgggctoegt
ctggoogtgy
gYCggCyycy
cgeaaggagy
goctogaacy
cggg9cggcy
ctgoaggagy
tggcagaage
ctacceogeoyg
tatcoctgagt
goococtocateca
cagggtggos
aagtgogagt
tococgaggoct
gotgacatta
gyaggcaagy
gcttacctta
aggaggagca
gagatccoctgo
tocttcactga
ttcoctgoct
agococtgtgyg
agagoaactyg
agacctocatt
aacttcagac
agcacagcat
cttgocaccto
gtgggagaaa
aggaagcaca
gocttogggge
gacatgatca
atgaggtagt
tocttcactga
coctcttotoa
gtcatacctt
ctgggtoagt
ctcocttgtgac
gggatttgca
totocagggy
gttactggtt
gasaagcoaaa

atasaacgct
ctatocgagoyg
cgoggcogoa
acaccctggo
grggdatgaa
cggeggEgcy
tgogoggete
cggtgtcgge
gEggegyegy
tgocgagagga
gooogogggt
gttgrgtgga
gecagtgtgy
cagttgaaat
tcctogocaa
gogogaccca
getoccactt
tcctggtcoca
tgaagaccaa
tggtctogeo
cctcoccacgoco
taggccattt
cggtgctgge
caacggocac
tgatttttgt
ctgtcatgeot
ggacctcagg
gtgctgacta
agagttcgeco
gaagttgctyg
atttccacct
ataagcoctgat
goatcctgat
tggttgaagt
ccttggactt
gagcaactct
cgaggtggta
ggcggtgcaa
aattgtttte
gattttgcaa
aaaaggcaat
gttgttgttyg
asazaaaaaa

gegeggyccgy
qAYC99y9c9y
goeecgeggy
cgtgggcace
ggtcacgtog
ctgogtggtyg
gotcaacgteo
gogoctacgtyg
cgtogogges
gagcgccqgcy
ctacttocctco
tgtaaaacceo
aaaaccagtyg
ccttocooctto
cctgoacate
cctacactac
tcaagaageca
ctgtgaggct
gcagttcoge
caactttggeo
caaccoocag
gcagacactyg
accggtgoct
atcctgctaa
ttttaagact
gocccoccagtga
gtaggttcte
ctgtacttoo
ttttcatttco
gaccaggaga
tattttttga
caccgtctag
ttgaaccoty
agcaagatgt
tggcatgatt
tocctttggga
gcagtagatt
actggttteoc
ctococctgooe
cgtggtacta
aattttctaa
ttcocttgtttt
aaaaa

cggaatccoc
gaacgoggag
togoccteoeo
cgegygyeys
ctogacgggo
ctogactgec
aacctoaact
ctgococogacy
gtggtggtyc
cgtgtogtec
aaagggggat
atttcacaag
gtaaatgtca
ctoctaccttyg
acagooctge
aaatggateoo
atagactteoa
gggatctooo
ctgaaggagy
ttocatgggos
cctoocctoct
agccctgaca
acccactcaa
aact g’
catggacatt
gatagtgagt
gggactgaayg
agaccocctgo
aagcataagy
aaaggcagtt
actttggoag
ttgggaaagt
aaatgttgty
tggcottttet
cttagtcata
aaagagttct
ccaggaggay
tocagotgeoct
ctggaggtty
ctEttEtEEt
gaccogtgty
ttatagtgta

ggcttctagyg
ttgogoogoo
gtgcctogoo
gegycgegyy
gocagoctgog
ggccctatect
cggtggtgot
aggeggegey
tggaccagyy
tcacctogot
atgagacttt
agaagattga
gotacaggoo
gaagtgccta
tgaatgtcte
ctgtggaaga
ttgactgtgt
gttcacccac
ccttogatta
agctoctgoa
gooaagggga
tgcagggtgo
cagtctcaga
gaggaatcgg
tcatacctgt
ggtcaccagyg
gaaggocaag
coctcttggga
caataaatac
atgaagccaa
tttocaatgto
aaccctacag
tagacaccct
ggattttttt
cttgaacttyg
tcagatcata
aagggtactt
gtocttcoctgt
tcttcaaget
ctttttgtet
aatgtgaaga
aaataaaaat

geggcgagey
gotogggogs
cgoggacaco
googotgges
caagatgcocto
ggccttoget
gegycggyss
cgogoggote
cagcocgocac
actogottgo
ctactcggaa
gagtgagaga
agcttatgac
ccatgcatec
cogacggaco
cagccacacy
cagggaaaag
catctgoatyg
catcaagcag
gtacgaatect
ggeagoaggs
ctactgcaca
goctoagoaga
cocagoococa
gcaatactga
cttgoaaatyg
ccattacggyg
ctgoccagto
ctgoagcaac
ttocattttga
tgtctctgtt
ggtttgtagy
cttgggtoca
tgccatgggt
tctcattcococa
gaccaaaaaa
gctaggtate
gtgcttatgt
gtggacttct
gttagttatt
aaagcagtat
agtaaaagga

=

"

MavemoTnuio AuTikig Makedoviag



Nopadeypa GENBANK — Mpwteivn (1/3)

mitogen-activated protein kinase 1 [Homo sapiens]

Comment Features Sequence

LOCUS NP_620407 260 aa linear PRI (05
—OCT-200C%

DEFINITICHN mitogen—activated protein kinase 1 [Homo sapiens] .
ACCESSION WE_&620407

VERSION WP_620407.1 GI:209%36531
DBSCURCE EEFSEQ: accession HNM 138557 .2
EEYWOERDS

SOURCE Homo sapiens (human)

CORGANISM Homo saplens
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata;
Euteleostomi;

Mammalia; Eutheria; Euarchontoglires; Primates;
Haplorrhini;
Catarrhini; Hominidas; Homo.
REFERENCE 1 (residuses 1 to 300}
AUTHCES Murugan,A.E., Hong,NW.T., Cuc,T.T., Hung,N.C.,
Munirajan,&.K.,
Ikeda,M.A. and Tsuchida, M.
TITLE Detection of two nowvel mutations and relatively high
incidence of
H-RAS mutations in Vietnamese oral cancer
JOURNAL Cral Onceol. 45 (10), Elel-Eloe (200%)
PUBMED 19628422
REMARK GeneRIF: COhservational study of gene—disease association.
[HUGE

o
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Noapadeypo GENBANK — Mpwte

ofe

vn

(2/3)

FEATURES
source

Protein

CDE

Summary: The protein encoded by this gene is a member of the MAP
kinase family. MAP kinases, also known as extracellular
signal-regulated kinases (ERKs), act as an integration point for
multiple kiochemical signals, and are involved in a wide variety
cellular processes such as proliferation, differentiation,
transcription requlation and development. The activation of this
kinase requires its phosphorylation by upstream kinases. Upon
activation, this kinase translocates to the nucleus of the
stimulated cells, where it pheosphorylates nuclear targets. Two
alternatively spliced transcript variants encoding the same
protein, but differing in the UTRs, have been reported for this
gene. [provided by RefSeqg].

Transcript Variant: This wvariant (2} contains a different 3' UTR
region, compared to wvariant 1. Both wvariants 1 and 2 encode the
same protein.

Publication Note: This RefSeq record includes a subkset of the
publications that are availakle for this gene. Please see the
Entrez Gene record to access additional pukblications.
Iocation/Qualifiers

1..360

/organism="Homo sapiens"

/db_mref="taxon: 606"

/chromosome="22"

/map="22q11.21"

1..3e0

/product="mitogen-activated protein kinase 1"
JEC_number="2_7_11_24"

/note="protein tyrosine kinase ERKZ; extracellular
signal-regulated kinase 2; mitogen-activated protein
kinase 2; extracellular signal-regulated kinase-2"
J/ecalculated mol wt=4125%

1..360

/gene="MAPKL"

/gene_synonym="ERK; ERKZ; ERT1l; MAPKZ;
pdlmapk; FP42MAPE; FPREM1; PREMZ"
Jcoded_by="MNM_138%57.2:241..1323"

Jdb mref="CCDS:CCDS13705.10
/db_xmref="GenelID:55%4"

Jdb mref="HGMC:6871"
fdb_xref="HPRD:014%6"
JAdb_mref="MIM:1765948"

of

p38; pd0; pdl;

=

"
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Nopadsiypa GENBANK — Mpwteivn (3/3)

ORIGIN

1l maaaaaagag pemvrggvid
6l hgtyegrtlr eikillrfrh
121 lsndhicyfl ygilrglkyi
181 tgtlteyvat rwyrapeiml
241 lgilgspsege dlnciinlka
301 rievegqalah pylegyydps

vgprytnlsy
enliigindii
hsanvlhrdl
nskgytksid
ronyllslphk
depiaeaptk

lgegaygmve
rapt iegmkd
kpsnlllntt
iwsvgclilae
nkvpwnrlfp
fdmelddlpk

saydnvnkvr vaikkispfe
vyivgdlmet dlykllktgh
cdlkicdfgl arvadpdhdh
mlenrpifpg khyldglnhi
nadskaldll dkmltfnphk
eklkelifee tarfgpgyrs

=

=
|
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EMBL (European Molecular Biology Laboratory) Nucleotide
Sequence Database (also known as EMBL-Bank)

* EMBL: Eupwmnaikdg opyavIoHOG EPEUVOG LE TO KUPLO EPEVVNTLKO TOU KEVTPO otnv XaideABEpyn —
Fepuoavia

* 1 KEVTPLKO EPELVNTLKO KEVTPO Kal 4 TepLdEPELAKA
* EMBL-Bank: E6peueL oto EBI

e Aeltoupyel kotd oavtiotolia pe ’
tnv GENBANK. { Bicintormaties Ieitute

e H teleuvtaia €kboon tng EMBL-

Bank meplAapBavet:
—283,748,816,763 Bdoelc DNA
—163,656,234 syypadEc

burg: research and
services for structural biology

Heidelberg: main laboratory

e

»

Grenoble: research Monterotondo: mouse
and services for biclogy programme
structural biology r

Ao )
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EMBL — EBI / Eupwmaiko
lvotitouto BlomAnpodopiknc

 EMBL-Bank: NoukAeotidikr) (DNA) Baon dedopevwy.

* UniProt: Mpwrteivikn Baon dedopevwv.

* H kdBe ypappn apxilel e CUYKEKPLUEVO OVOLYVWPLOTLKO
2 XapOKTAPWV.

R4,
NN A 3 i 75
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EMBL Format - DNA

* AouRA YPOUUWYV TTIOU N KaBeuia
apxllel HE EVOL CUYKEKPLLLEVO
OVOLYVWPLOTLKO TTIOU aTtoTeAELTOL
Qo 2 XapAKTNPEC.

Abbreviations

Zuvtopoypadieg

ID
AC
PR
DT
DE
KW
0s
ocC
0G
RN
RC
RP
RX
RG
RA
RT
RL
DR
cC
AH
A3
FH
FT
XX
SQ
co
bb
//

identification
accession number
project identifier

date

description

keyword

organism species
organism classification
organelle

reference number
reference comment
reference positions
reference cross-reference
reference group
reference author(s)
reference title
reference location
database cross-reference
comments or notes
assembly header
assembly information
feature table header
feature table data
spacer line

sequence header
contig/construct line
{(blanks) sequence data
ftermination line

% MavemoTnuio AuTikig Makedoviag
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EMBL - Bank format
(DNA database) (1/4)

i DUSPL-EMEL-BANK.txt
Io DQ301957; SV 1; Tlinear; genomic DMA; STD; HUM; G585 EBP.
KK

ID_(Identification): lMepiExel Tov KwdIKG KABE eyypa®nis Kai
YEVIKEG TTANPOQPOPIES YIa TNV akoAoubia.

ID <1>; SV <2>;, <3>; <4>; <5>: <6>; <7>BP

APXIKOG KwOIKOG YYPaAPnG

Ekdoxr aAAnAouxiag (Sequence version number)

FPGUHIKO n KUKAIKO,DNA , fata; Euteleostomi; Mammalia;

TUTTOG HOpPIOU TTOU €XEI ATTOBNKEUTEI ni; Catarrhini; Hominidae;

H peBodoAoyia Tou Xpnoiyotroienke, STD: Standard

Tagivounon

Mrkog aAAnAouxiag o€ Ceuyn BAoewv jcct C., Bater C.M.,

- . . . = K., Stanaway I.E.,
R&  Mguyen C.P., @ildersleeve H., Cassidy C.M., Johmsonm E.J., Swanson J.E.,
RA  McFarland I., Yool B., Park €., Mickersonm D.A.;

SPLl) gene, complete cds.

SR R

RL éubw:tted_:EE—HGV—EQGEJ to the EMEL/GenBank/DDB] databases.
RL Genome Sciences, Unmiwversity of Washingtom, 1705 ME Pacific, Seattle, WA
RL Q8195 UsA

CC  To cite this work please use: MWIEH5-5MPs, Environmental Genome
i Project, WIEHS ES15478, Department of Genome Sciences, Seattle, WA
CC (URL: http://egp.gs.washington.edul.

AX

FH EKey Location/Qualifiers
FH

FT source 1..65B5

% MavemoTnuio AuTikig Makedoviag
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EMBL - Bank format
(DNA database) (2/4)

ID  DOQ301957;

OT | O7-DEC-2001
0T 14-NOA-2004

T

AC: Accession number. AplOuog 5L BP.

SEETIRETEA U oPoMs T evvpadiis, iSlog v Ti 3

KUpLeG Baoelg Sedopévwv DNA

aKoAouOwwv

DT _(DaTe): Hpepounvia Tmou TPWTOEUPAVIOTNKE

Mopdr) KoTaywpnong:
DT DD-MON-YYYY (Release #, Created)
DT DD-MON-YYYY (Release #, Last updated, Version #)

nUepounvia katd tnv omoila evnuepwBdnke teAeutaia ¢opda.

. Ec1Ticity phosphatase

*X
RN [1]
RP  1-BSBS

RA Liwvingston R.J.

. Rieder M.].. Shaffer T.,

Chordata; Craniata; Vertebrata; Euteleostoms;
nlires; Primates; Haplorrhimiy Catarrhini; Hominmidae;

1 (DUSPLl) gene, complete cds.

Bertucci ., Baler C.M.,

A Rajkumar M., Willa H.T., Daniels M., Downing T.X., Stanaway I.B.,

R&  Mguyen C.P., @1

RL Gename Sciences
RL Q8195 UsA

CC Ta cite this wo

ldersleeve H., Cassidy C.M.,
RA  McFarland I., Yool B., Park €., Mickerson D.A.;

, University of Washington,

rk please use: MIEHS-5MPs,

Johnson E.J., Swanson J.E.,

RL éubw:tted {22-MOV-2005) to the EMBL/GenBank/DDE] databases.

1705% ME Pacific, Seattle, WA

Enwvironmental Genome

CC  Project, MIEHS ES1t47E, Department of Genome Sciences, Seattle, WA

CC  (URL: http://eaq
FH Key

FT Source

p.gs.washington.edul.
Location/Qualifiers

1..6585

Mammalia;
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EMBL - Bank format
(DNA database) (3/4)

xE
AT DO301957;
XX

) DUSPL-EMBL-BANK . txt
ID DQ301957; 5V 1; linear; genomic DMA; STD; HUM; G585 BP.

oT Q7 -DEC-2005 ;Ee]. B6, Created) i
DT 14-NOV-2006 (Rel. B9, Last updated, Version 3)

i

s DE (Description): [lepiypaon.

EE Eﬂi KW (Keywords): Aé€gig kKA£1814 [

RM 1

RP [ OS & OC (Organic species &

RA Organism Classification):

RA ; . . =ls M,
RA EmoTtnuovikd kal Koivé oévoua :
R opyavioyoUu  KaBwg  Kail

EI TA&IVOUIKN Katdragn

RL opyaviopou.

=l

XX

1ata; Vertebrata; Euteleostomi; T
es5; Haplorrhini; Catarrhini; Hominidae;

Shaffer T., Bertucci C., Bater C.N.,

Downing T.K., Stanaway I.B.,

mv b, Mickerson D.A.;

U L EMBL/GenBank/D0B] databases.
r Washington, 1705 ME Pacific, Seattle, WA

RN.RP, RC, RX, RA,

RT & RL:

BiBAloypa@ikéG avapopEg.

5MPs, Environmental Genome
Genome Sciences, Seattle, WA

DE| Homo sapiens dual specificity phosphatase 1 (DUSPLl) gene, complete cds.

Mammalia;

Cassidy C.M., Johnson E.J., Swanson J.E.,

% MavemoTnuio AuTikig Makedoviag
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EMBL - Bank format

(DNA database) (4/4)

FT Line: Feature table. Mapéxel pnxaviopo yia oxoAlaopo (annotation) twv 6e8opévwv tng aakoAouBiog

FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT

gene

mMRNA

variation

CD5S

1496..4598

/gene="DuUsSpP1"
join(1496..2110,2390..2535,2902..3121,3564..4598)
/gene="DUSP1"

/product="dual specificity phosphatase 1"

1517

/gene="DUSP1"

/replace="t"

/frequency=".01"
join(1744..2110,2390..2535,2902..3121,3564..3934)
/codon_start=1

/gene="DUSP1"

/product="dual specificity phosphatase 1"
/db_xref="GOA:P28562"

/db_xref="HGNC:3064"

/db_xref="HsSSP:1M3G"

/db_xref="InterPro:IPR016130"
/db_xref="UniProtkB/Swiss-Prot:P28562"
/protein_id="ABB96250.1"
/translation="MVMEVGTLDAGGLRALLGERAAQCLLLDCRSFFAFNAGHIAGSVN
VRFSTIVRRRAKGAMGLEHIVPNAELRGRLLAGAYHAVVLLDERSAALDGAKRDGTLAL
AAGALCREARAAQVFFLKGGYEAFSASCPELCSKQSTPMGLSLPLSTSVPDSAESGCSS
CSTPLYDQGGPVEILPFLYLGSAYHASRKDMLDALGITALINVSANCPNHFEGHYQYKS
IPVEDNHKADISSWFNEAIDFIDSIKNAGGRVFVHCQAGISRSATICLAYLMRTNRVKL
DEAFEFVKQRRSIISPNFSFMGQLLQFESQVLAPHCSAEAGSPAMAVLDRGTSTTTVEN
FPVSIPVHSTNSALSYLQSPITTSPSC"
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EMBL-Bank format
(DNA database) - Sequence

sQ Sequence 6585 BP; 1466 A; 1770 C; 1733 G; 1616 T; 0 other;

ttctagaaga atccaggcag aacatttgcg caggcgaaaa cacacaagct aagcgaggca 60
aatgcagaag ttgccactgg tgatacagct cgcacagcga cgacgcaggg tggccagcga 120
ccggtttctt tttgctcgece cctgtttttt gtagaatctc ttcatgecttg acatacctac 4260
cagtattatt cccgacgaca catatacata tgagaatata ccttatttat ttttgtgtag 4320
gtgtctgcct tcacaaatgt cattgtctac tcctagaaga accaaatacc tcaatttttg 4380
tttttgagta ctgtactatc ctgtaaatat atcttaagca ggtttgtttt cagcactgat 4440
ggaaaatacc agtgttgggt ttttttttta gttgccaaca gttgtatgtt tgctgattat 4500
ttatgacctg aaataatata tttcttcttc taagaagaca ttttgttaca taaggatgac 4560
ttttttatac aatggaataa attatggcat ttctattgaa atttcaacgc ttttatttct 4620
ttggcaacca cacccaatcc ctctcccact agtgaactag ggaagaattt cgacaagggc 4680
ctgcagaatg tgttgagatc tgatcccatg ccctgtggtg gcccgttggt cccatgaaat 4740
ggctgggttg caagggagga agacaagtga gtatcatgaa acaccggacg ctacagctga 4800
actcttagta ttggatcagt gtgtctgccc atgcccattt tagcggctct gtaacctacc 4860
atgtcaccca ggatgccaag gtgtccccag agccaaagct aggaggaaat agccacttgt 4920
ctggattgcc ttcttcattt aataccctcc tcaggttaat ataaaaagtc gccttcccat 4980
ctctgagctg tgctggagtt atgaggagac aaaagttttt ccaaacacat gacataaggc 5040
aggtgtgtgc tacctgcccc tagagaaact cttgagcaag gccttttgca aatgagatgc 5100
tgagacccag catggctaag tggcagaaat aggagaattg gaatctacat ctgtttcaga 5160
ctttcacttg cccgtctcat ggcttttttt tttttttttt tttagacgga gtctcactct 5220
gtcacccagg ctggagtgta ctggtgtgag ctcggctcac tgcaacctcc gcctgccagg 5280
ttcaagccat tctcctgect cagcttccta agtagctggg attacgggtg cgcgtcacca 5340
tgcccggcta atttttgtat ttttagtaga gatgggggtt tcaccatgtt ggccaggctg 5400
gtctcgaact cctgacctat ctttttgctt ttaaaaaggc ttttgttttt gtgaaaattt 5460
aaatacattg gcaaaaaaaa aaaaaaagaa agaaaaaaaa tccaagcact ataagcaaat 5520
accatgtaaa gaaatcaccc gcaacagccc atccccaacc tgaccattgc taacattgtg 5580
gaggacattc acgctggcat ttctgcatat agacatggca tttttggtag ttgcctcctt 5640
catgtcacct gctgctctga tttcatagtt ttgttgagat aagcaattaa acctgacttg 5700
ttctaggata atattctgaa tttgtactcc tttgccaagc aggcaaaaaa cagaagagat 5760
gtaattgcta ccaatccata atccagtcta taatgttgcg ttaagaaaca gcgaagctct 5820
tggattactg gccccttage geccccaccce actctttgtt tctggacaaa gtgctatggg 5880
aagcagaaaa ggaaatatcc cattcgcctt atccatgagc accctgtgct atggttctgg 5940
tcctgtcctg ttgttcaagg tctttacgca gaatcagtgt ccttgacttt gcccctgtgg 6000
ctcactgtct gccacttgac tcccagggtc tgaaagatcc ctgtgttcta agttctaaga 6060
acttaccctg ggctggcaag ctcatttcct cagctgggtt tccgattaca agtatgttca 6120
tgcctatcaa aacaaatcgt acccagtgtt tttatcaaag cctagaaatt tactattgta 6180
aatatctctc tccgtggaaa tgtaccagcg acatcgagtc tgtgacagat gccatggctg 6240
acttccccgt gggctagggc cttcgctttc tgcttggcag gcactggctg aaccaaaatt 6300
aatctccagt gtgatccacg cagtggaaaa atacagcggc tgcctaaggg agccgccagt 6360
gaaaacaagt cactcacttc tcccggctca agccactctg cctcatgcca geccctgagag 6420
ccaggaatga tgacccctga tccccatgta ccggagtcac tgtgttcaga ccctccagaa 6480
aaatctcata tttggcctca gactgctttc cttgggaaaa aattaatacc tcgtgatgaa 6540
agatacttaa agtctattaa tgtgtttccc aggaagagat tgaaa 6585
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Npwrteivikn Baon
dedopevwy - UniProt

* To 2002, oL TpELC HeEYAAEC IPWTEIVIKEC Baoelg Sedbouevwy,
Swiss-Prot, TrEMBL kot PIR-PSD, evwOnkav pe amoteAecua tn
dnuloupyia TNG LEYAANC TTOLYKOOULOTIOLNEVNG BAoNG
dedopevwy, Universal Protein Resource, UniProt.

* NepLeExel avadopec oo MEPLOCOTEPECS A0 50 MPWTEIVIKEC
Baoelg S£dopEVWV.

; '\I
L

Prdt

© 3)
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Protein sequence
database — UniProt

Consists of 3 layers:

i Knowledgebase (UniProt): A comprehensive catalogue of
data on protein sequence and function. Contains only the

active entries

ii.  Archive (UniParc): Repository for all protein sequences,
providing a mechanism by which the historical association
of database records and protein sequences can be tracked.
Contains both active and inactive entries.

iii.  Non-redundant database (UniRef): Sequence clusters, used

to speed up sequence similarity searches.

CET)
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DNA duplex

DNA duplex

(genotype)
3’

THARCEGECECEARTRGEANART DNA

l Transcription

mRNA

Translation
by ribosomes

b, — GO -GS DG Potyoeptce
l

Phenotype

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings.
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UniProt Format (1/3)

Reviewed, UniProtKB/Swiss-Prot P28562 (DUS1 HUMAN)
Last modified September 1, 2009. Version 95.

Names and origin
Ovopa Kal TpoéAeuon / Protein names Recommended name:
Dual specificity protein phosphatase 1
EC=3.1.3.48
EC=3.1.3.16
< A Alternative name(s):
EVGMGKTIK(_I,_ ovopara ~  MAP kinase phosphatase 1
TTPWTEIVNG Short name=MKP-1
Protein-tyrosine phosphatase CL100
Dual specificity protein phosphatase hVH1

OvépaTa yovidioy > 1 gsr%iyms CL100, MKP1, PTPN10, VHI
Organism Homo sapiens (Human) [Complete proteome]
OpYavIoHOGS Kal Taxonomic identifier 9606 [NCBI]
TﬂglVépnO’n Taxonomic lineage Eukaryota » Metazoa » Chordata » Craniata » Vertebrata » Euteleostomi »
Mammalia » Eutheria » Euarchontoglires » Primates » Haplorrhini »

Catarrhini » Hominidae » Homo

XGPGKTI]PIO'TIKG "TPU-’TE"V']'; == Protein attributes

Sequence length 367 AA.

Sequence status Complete.

Sequence processing The displayed sequence is not processed.
Protein existence Evidence at protein level.

General annotation (Comments)

Function Dual specificity phosphatase that dephosphorylates MAP kinase ERK2 on
both Thr-183" and 'Tyr-185",
= P Catalytic activity Protein tyrosine phosphate + H,O = protein tyrosine + phosphate.

FEVIKEQ n)\_[]potpoplzg yia > A phosphoprotein + H,O = a protein + phosphate.

L L | Tissue specificity Expressed at high levels in the lung, liver placenta and pancreas.
Moderate levels seen in the heart and skeletal muscle. Lower levels found
in the brain and kidney. | Ref.2

Induction By oxidative stress and heat shock.
Sequence similarities Belongs to the protein-tyrosine phosphatase family. Non-receptor class

dual specificity subfamily.
Contains 1 rhodanese domain.
Contains 1 tyrosine-protein phosphatase domain.
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UniProt Format

P28562-1 [UniParc]. FASTA 367 39,298
Last modified February 1, 1996. Version 3.

Checksum: 11BD1D39A9FCD51F

10

MVMEVGTLDA

GGLFALLC»EP

30 10

AAQCLLLDCR SFFAFNAGHI

50 0
AGSVNVRFST IVRRRAKGAM

MAnpogopitgg yia TV
aAAnAouyia

GLEHIVPNAE

HAVVLLDERS AALDGAKRDG TLALAAGALC REARAAQV

0 140 159 169 17
LKGGYEAFSA SCPELCSKQS TPMGLSLPLS TSVPDSAESG CSSCSTPLYD QGGEV EILPF

ag

220 230 249
PNHFEGHYQY KSIPVEDNHK ADISSWFNEA

200
LYLGSA YHA‘ RKDMLDALGI

250
IDFIDSIKMA GGRVFV

LDEAFEFVEQ
310 32 330 340 35, 0
QVLAPHCSAE AGSPAMAVLD RGTSTTTVFN FPVSIPVHST NSALSYLQSP

FMGQ

ITTSPSC

Hide

BlBI\lOVpC((pIKég C(Vc((popég h——p References

Hide 'large scale’ references

[1] "Oxidative stress and heat shock induce a human gene encoding a protein-tyrosine
phosphatase.”
Keyes S.M., Emslie E.A
Nature 359:644-647(1992) [PubMed: 1406996] [Abstract]
Cited for: NUCLEOTIDE SEQUENCE [MRNA].
Tissue: Foreskin.

[2] “lIsolation and characterization of a human dual specificity protein-tyrosine phosphatase gene."
Kwak S.P., Hakes D.J., Martell K.J., Dixon J.E
J. Biol. Chem. 269:3596-3604(1994) [PubMed: 8106404] [Abstract]
Cited for: NUCLEOTIDE SEQUENCE [MRNA], TISSUE SPECIFICITY.
[38] NIEHS SNPs program
Submitted (NOV-2005) to the EMBL/GenBank/DDBJ databases
Cited for: NUCLEOTIDE SEQUENCE [GENOMIC DNA], VARIANTS THR-56 AND HIS-187.
[4] “The status, quality, and expansion of the NIH full-length cDNA project: the Mammalian Gene
Collection (MGC)."”
The MGC Project Team
Genome Res. 14:2121-2127(2004) [PubMed: 15489334] [Abstract
Cited for: NUCLEOTIDE SEQUENCE [LARGE SCALE MRNA].
Tissue: Brain.

+ Additional computationally mapped references
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UniProt Format (3/3)

MAnpo@opieg yia TNV TpITOTAYT] SO TNG TTPWTEIVNG

3D structure databases

HSSP HSSP built from PDB template 1M3G based on UniProtkB Q05923.
SMR P28562. Positions 171-313.

Protein-protein interaction databases

IntAct P28562. 7 interactions.

STRING P28562.

["eVIKEG TTANPOYOPIES YIa TNV KATAXWPENON

Entry information

Entry name DUS1_HUMAN
Accession Primary (citable) accession number: P28562
Secondary accession number(s): Q2V508
Entry history Integrated into December 1, 1992
UniProtKB/Swiss-
Prot:
Last sequence February 1, 1996
update:
Last modified: September 1, 2009
This is version 95 of the entry and version 3 of the sequence. [Complete
history]
Entry status Reviewed (UniProtkKB/Swiss-Prot)
Annotation project HPI (Human Proteome Initiative)
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DDBJ — DNA Data
Banf of Japan (Japan)

* H povadikn voukAeotidikn Baon dedopévwy otnv Aoia.

* Acettoupyel umo tnv awyida tou Ymoupyeiov Natdeiag Emotnuwy kot ABANTIOHOU TNC

lamwviac.
* [Inyn twv dedopevwy TN eival, Kuplwg, lAmwveg epeuvntec.
* Hrtelevtaia €kdoon NG mepPLEXEL:

— 87,903,140 syypad:sc.

— 91,294,770,939 BaosLc.

DDBJ

DNA Data-Bank'ofJapan

o
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Mnyxavec avalntnong

LoAoykwv 6edopevwv — NCBI, Entrez

(A

PubMed All Databases I

Human Genome

GenBank | Map Yiewer

BLAST

Search across databases H

| <,:Ie.1|| Help

PubMed: biomedical literature citations and abstracts

PubMed Central: free, full text journal articles

Site Search: NCBI web and FTP sites

Nucleotide: Core subset of nucleotide sequence records

EST: Expressed Sequence Tag records

GSS: Genome Survey Sequence records

Protein: sequence database

Genome: whole genome sequences

Structure: three-dimensional macromolecular structures

Taxonomy: organisms in GenBank
llTIl SNP: single nucleotide palyrmorphism
db¥ar: Genomic structural variation
Gene: gene-centered information
SRA: Sequence Read Archive

BioSystems: Pathways and systerns of interacting molecules

t1s HomoloGene: eukaryotic homology groups
h GENSAT: gene expression atlas of mouse central nervous system
i Probe: sequence-specific reagents

E BioProject: aggregated biological research project data

Welcome to the Entrez cross-database search page

Books: online books

DOMIM: onling Mendelian Inheritance in Man

dbGaP: genotype and phenotype

UniGene: gene-oriented clusters of transcript sequences

CDD: conserved protein dormain database

UniSTS: markers and mapping data

PopSet: population study data sets

GED Profiles: expression and molecular abundance profiles
GED DataSets: experimental sets of GEO data

Epigenomics: Epigenetic maps and data sets

Cancer Chromosomes: cytogenetic databases

PubChem BioAssay: bioactivity screens of chemical substances
PubChem Compound: unigue small molecule chemical structures
PubChem Substance: deposited chemical substance records
Protein Clusters: a collection of related protein sequences
OMIA: online Mendelian Inheritance in Animals

BioSample: biological material descriptions
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Mnyaveg avalntnong
BloAoyikwv dedopevwy - EBI

EMBL-EBI ::* i : European Bioinformatics Institute

| Toals . ! arch | Training | Industhy

Explore the EBI:

. Ahout Us

Site Index BN =5

Examples: BOAT HUMAR, thi1, Sulstan. .

Data Resources and Tools

EHA EENOMEeSs

LniProt rucleotide Sequences
ArrayExpress Protein Sequences
Ensembl mMacromolecular
InterPro Structures

POEe Small Molecules

iZene Expression Literature
Protein Expression Taxonormy
molecular Dntologies
Interactions Fatent
Feactions & Fesources
Pathuways

Frotein Families

Enmyimes

Help: Feedback

Seguence Similarity &

Analysis
Fattern & Motif Searches

Structure Analysis
Text Mining
Downloads

Webh Services
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Mnyaveg avalntnong
Blodoyikwv dedopevwy - SRS

EMBL-EBI5:* 3F: Fing

Da Te rch | Training | Industry | apoutus | site Index B
mry Page Query Form Tools Resulis Projects Views Databanks
SRS
Quick Text Search s
Start a Permanent Project fcil o s
Find : Mhucleotides | matching : |Enter Text Here |
.
Searches Databanks: EMBL Nucleotides |||.m

Want fo know more about
using SRS?
-go to the Help Center for
online searchable help.
- look in our SRS@EBI FAQ
for answers to commonly
asked guestions

Linking o SRS?
- Please read our Linking to
SRS guide for important
information regarding linking
to our SRS server.

Public SRS servers
wviorldwide

Fields:
*Nucleotides
*Proteins
*Structures

*Protein families

| iterature
Genome
Mutations

*Metabolic pathways

News and nouncements

Important announcements:

11.10.11 Please Note: One of our data centres will be offline from Friday
21 October 2011 at 14.00 (GMT+1) to Monday 24 October, 12
noon (GMT+1), During this period this SRS server will not be
available.

08.09.11 EMBL-Bank Release 109 is now on-line (release notes, data
notes). Note: since release 108 the Expressed Sequence Tag
(EST) entries from the release have been moved out of
EMBLRELEASE into EMELESTRELEASE.

03.06.11 EMBL-Bank Release 108 is now on-ine (release notes, data
notes). Note: the Expressed Sequence Tag (EST) entries from
the release have been moved out of EMELRELEASE in to
EMBLESTRELEASE. b

)

bio
SRS

Paste in a list of sequence [D's, The list must be of the format DATABASE:ID. e.g.
EMBL:ABD4E566 or UNIPROT: 104K_THEAN, For more details see the wiki.

Ensure each entry is on a single line and that the database(s) exists on this server.
Multiple databases can be searched simultaneously. There is a maximum limit of 500 ID's.

List file Emihoy apysiou | Asv éyel o apyelo
o>
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Mnyxoavec avalntnonc 6edouevwy
oTLC BLoAoyikec Baoelc 6edopevwy

e Emloyec yia avalntnon aAAnAouvyioc DNA:

— EBI, http://www.ebi.ac.uk/

— GENBANK, http://www.ncbi.nlm.nih.gov/Genbank/

e Emloyec yia avalntnon mpwieivikng aAAnAouyiac:

— UniProt, http://www.uniprot.org/

l : ' MavemoTAuio AuTikng Makedoviag


http://www.ebi.ac.uk/
http://www.ebi.ac.uk/
http://www.ebi.ac.uk/
http://www.ncbi.nlm.nih.gov/Genbank/
http://www.ncbi.nlm.nih.gov/Genbank/
http://www.ncbi.nlm.nih.gov/Genbank/
http://www.uniprot.org/
http://www.uniprot.org/
http://www.uniprot.org/

Baoeic Sedopevwy
NMPWTEIVIKWV SOUWV

* Badoelg dedopevwy yla tnv Tplodlactatn Soun MPWIEIVWY, TWV OTOLWV N
doun €xeL AuBel pe tn xpnon dtadopwv TEXVIKWY OTtwE KpuoTtaAloypadia
aktivwv X  NMR.

* Protein Databases:
— PDB.
— SCOP.
— Swiss-Prot.
— PIR.

RasMol:

* Molecular Visualization Freeware for proteins, DNA and
macromolecules.

CET)
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Protein Structure Databases

* H mio ekteTapeVn Baon
dedopevwy
TPLoOLAOTATWY
NMPWTEIVIKWY SopwvV elvol
n Protein Data Bank
(PDB).

* January 18, 2010: 54,039
structures.

* October 30, 2012: 85,848
structures.

PDB

PROTEIN

DATA BANLK

()
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Protein Data Bank (PDB) (1/4)

e 90% twv npwTteivikwv dopwv: X-ray crystallography.

* 9% twv npwteivikwyv dopwv: Nuclear Magnetic
Resonance techniques (NMR).

Resolution (A)
>4.0 AveE@pTnNTEG CUVTETAYUEVES XWwpig BICAOYIKN onuagia

3.0-4.0 Aopny mMBavwg owoTh, aAAG pe AGOn. O1 TAeupikég opadeg oe AGBOG ywvieg

25-3.0 Aopn mlavwg owoTh. Makpiég GTTwg Kal TTOAD JIKPES TTAEUPIKES QAuOiDEg
gival Je AGBOG ywvieg

20-25 Aopn mlavweg owoTh PE TTEPIOPITUEVA AGON. Ta popia vepol KaBwg Kal
TTPOGDETES apxifouv va avayvwpifovTal

1.5-20 Aopf) owoTh PE oTTGVIa TNV EUPAVION QOTOXIWY

05-15 Aopr] axedlv xwpic AGOn.

&
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Protein Data Bank (PDB) (2/4)

# MyPD

ogin

. a memeer ofF THE S IPDB
bl An Information Portal to Biological Macromolecular Structures
ﬁt’) TEIN DATA BANE As of Tuesday Jan 12, 2010 at 4 PM PST there are 62634 Structures [f) @ | PDB Statistics @

| HELP | PRINT PDB ID or keyword A

A Resource for Studying Biological Macromolecules News |

News & Publications

Policies The PDE archive contains information about experimentally-determined structures of proteins, nudeic acids, and complex u Complete News

FAQ assemblies. As a member of the wwPDB, the RCSB PDB curates and annotates PDB data according to agreed upon "N lett

Contact standards. ewsletter

Feedback ® Di ion Foi

About Us The RCSBE PDB also provides a variety of tools and resources. Users can perform simple and advanced searches based on Hmmn rum
annotations relating to sequence, structure and function. These molecules are visualized, downloaded, and analyzed by = Job Listings

users who range from students to specialized scientists.

t Deposition Hide wwPDB Statement on
: B Molecule of the Month: 705 Ribosomes Retraction of UAB PDB
All Deposit Services Entri
Electron Microscopy AEEES

NMR Ribosomes are one of the wonders of the cellular world, and one of the many

Validation Server wonders you can explore yourself at the RCSB PDBE. In 2000, structural biologists 12-January-2010

BinSync Beamline Venkatraman Ramakrishnan, Thomas A. Steitz and Ada E. Yonath made the first Time-stamped Copies of

Related Tools structures of ribosoemal subunits available in the PDB, and in 2009, they each PDB Archive Available via
received the Nobel Prize for this work. Structures are also available for many of the FTP

other players in protein synthesis, including transfer RNA and elongation_factors. A snapshot of the PDB

Building on these structures, there are now hundreds of structures of entire archive (ftp.wwpdb.org) as

Advanced Search ribosomes in the PDB, revealing the atomic details of many important steps in protein synthesis. chanuaryﬂi 2010 Has been

Latest Release ® Read more ... ® Previous Features added to

Latest Publications ftp:/ /snapshots.wwpdb.org/

Sequence Search
Ligand Search Snapshots of the PDB have

been archived annually since
Unreleased Entries
Browse Databasze PSI Featured Molecule: Hemolysin BL 2004. It is hoped that these
snapshots will provide readily

Histograms

Researchers at NYSGXRC have solved the structure of the bacterial toxin hemolysin BL, a identifiable data sets for
Explorer: widespread cause of food poisoning. The pore-forming hydrophobic loop is seen in a soluble, pre- research on the PDB archive.
attack conformation.
Last Structure: 2H3L
m Read more from the Structural G ics Knowledgel m Previous Features e s
Results:
Query (1 hits): R . . -
New user? Try the browser compatibility check and information on Getting Started. .
* Query Results i P v 9 The up-to-date PDB archive is
* Query Details available at: ftp.wwpdb.org
* Query History
* Save Query to MyPDB Time-stamped yearly

snapshots are available at:

File Downloads

FTP Services

File Formats

Services: RESTful | S0OAP
Widgets

Compare Structures
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Protein Data Bank (PDB) (3/4)

S =Y W 1 Citation | 1 Ligand Hit | 3 Web Page Hits | GO Hits | CATH Hits

Advanced Keyword Query for: DUSPS Query Options: b
] |Di5playa’ann|Dad: V||Generate Reports: V| |S|:|rt by: V||Resu|ts per Page: V|

Displaying results 1 - 1 of 1 total | Page 1 of 1
2G6Z

Crystal structure of human DUSPS5

EE®O

Release Date: 16-Jan-2007 Exp. Method: X-RAY DIFFRACTION

Characteristics ¢ .coution: 2.70 &
ABRS. Classification Hydrolase ©~
.5&‘ Compound Molecule: Dual specificity protein phosphatase 5
; 'E Polymer: 1 Type: polypeptide(L) Length: 211
L : Chains: A, B, C
3 EC#: 3.1.2.48°@ 3.1.3.16°@
Fragment: residues 174-384
Authors Kim, 5.J., Ryu, S.E.~
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Protein Data Bank (PDB) (4/4)

Crystal structure of human DUSP5

DOI1:10.2210/pdb2g6z/pdb

Primary Citation

Crystal structure of the catalytic domain of human DUSP5, a dual specificity MAP kinase protein
phosphatase

Jeong, D.G.~, Cho, Y.H.”>, Yoon, T.5.”7, Kim,J.H.”, Ryu, S.E.”~, Kim, S.J.°

(2007) Proteins 66: 253-258

PubMed: 17078075 (7 DOI: 10.1002/prot.21224 (7
Search Related Articles in PubMed (#

PubMed Abstract:

No abstract available ... [ Read More & Search PubMed Abstracts ]

t Molecular Description Hide

Classification: Hydrolase =~
Structure Weight: 70055.14

Molecule: Dual specificity protein phosphatase 5

Polymer: 1 Type: polypeptide(L) Length: 211
Chains: AB, C
EC#: 3.1.3.48°@ 3.1.3.16° @

Fragment: residues 174-384

1t Source Hide
Polymer: 1

Scientific Homo :1) Common Human Expression Escherichia

Name: sapiens - Name: System: coli

t Ligand Chemical Component Hide
Identifier Name Formula Interaction View Links

S04 ~ SULFATE ION 045 @Ligand Explorer GEO

t Derived Data Hide

- CATH Classification v3.2.0 - (3 Domains)
- PFAM Classification - (3 Domains)
= GO Terms - (9 Terms)
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Crystal Structure

Crystal structure of human DUSP5

&

More Images...

WAL simpleViewer 2)

Other Viewers v Protein Workshop

Biological assembly assigned by authors

t Deposition Summary Hide
Authors: Kim, S.3.~, Ryu, S.E.~
Deposition: 2006-02-26
Release: 2007-01-165
Last Modified

(REVDAT): 2009-02-24
t Experimental Details Hide

= Resolution[A]:
R-Value:
R-Free:
Space Group:
Unit Cell:
Length [&
a=982.71
b=29271
c=165.21

2.70

Method: X-RAY DIFFRACTION
Experimental Data: [5 [EDS @ ]

0.248 (obs.)

0.291

P4322 75

Anales [°]
a =90.00
B =290.00
vy = 90.00
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Protein domain / motif databases (1/2)

EC1 ECZ EC3 EC4 EA IA ICS IPLRUD DOTD
Desmoglein ﬁ::-:—:l

[l Pyl i

ICS

EC1 EC2 EC3 EC4 EA | [IA a form
Dezsmocollin
b form

EC1 EC2? EC3 EC4 EA 1A ICS
Classic cadherin DR

Extracellular domain TM™ Intracellular domain
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Protein domain / motif databases (2/2)

* Motif: A small structural
element that is recognizable
in several proteins. Length

Of 6_10 3.a. Midline-2 Fthj' B...Box -‘EEBG:::—BBC-— Fna—{ SPRY |
* Domain: A part of a protein ™ {(mey——{ voz oz vz f oz |

with specific structure TRAF-5 "/';“”E\J— MATH —

which correspond to the PMLRAR H.NG@ zj vou1 -

family that belongs to the o ot %smﬁ L5z @_
protein. Is related to the

function of localization of
the protein.

()
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PROSITE (1/4)

e Apyxwa: MNepleixe amAa potifa npwieivwy.

e Jnuepa mepAappavel apxeia mou meplypadouv:
— OLKOYEVELEC TIPWTEIVWV.
— /N\ELTOVUPYLKEC BECELC TIPWTEIVWV.
— Mpodi\ mpwTteivwv.

 Tpexouvoa ekdboon:
— 1650 eyypadec pe BLPAoypadika dedopcva yla ta,
— 1308 npotuna Kat ta,

— 1039 npodiA oV Elval KATOYEYPAULLEVA OE QUTH.

P W)
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PROSITE (2/4)

Home ScanProsite ProRule Documents Downloads Links Funding

Database of protein domains, families and functional sites

PROSITE consist atu‘:un enlauan eriries d ritsing peolein dormains, families and funclional sfes as well a3 associaied patberns and profbes io iderntif s (ldoce details REf-ElEm:ES DIS daimer | Commercial users
FPROSITE i ] ¢ ProRide, & !.'|-."':.:'--.-:..| &d an profiles and pamermns, which intfeases e disoimanslony power of profiles an .!|..|":-=" by piorA NG addesonal informalion aboul luncicnally and/s
SMuUCiLraly CilCEl Sdrin _'- 5 [ore ﬂE‘HIlS_

Redease 20057, of 24-Now. 2009 (1563 documentation entries, 1308 patterns, 860 profies and 874 ProRue)

.llllllllllllllllllllllllllllllllllllllllllllllllllll. FHESIE.m“
. ‘Ovopa domainy POOCH0022 PSE00ES, SH3, zinc finger . Browse
* [ Search | - * by documentation entry
. - = + by ProRule description
aaay I._ rd™ -
. O add wildca E + by taxonomic scope
. . * by number of positive hit
L]

:IIIlIIIIlIlIlIIIIlIlIlIlIlIIIIIIIIIIIIIIIIIIIIIIIIII. m‘GSI-l-Em"

Scan a sequence against PROSITE patterns and + ScanProsite - advanced scan

profiles - quick scam * PRATT - allows to interactively generate consenved pattems from a senes of

) . unaligned proteins
ncludes graph vew and featre detection

- & diaws [0 generale CUusiom Goimain ngures
MyDomains - Image Creator *= . allows to generate custom domain figures

- i i O s

Enter vour sequence or a UniProtiKB (Swiss-Prot or
TrEEMBLYID or AC [ help |

Sequence in FASTA format

=

exclude patterns with a high probability of occurrence
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PROSITE (3/4)

Home ScanProsite ProRule Documents Downloads Links Funding

Database of protein domains, families and functional sites

PROSITE consist dbl’l‘ul‘l Erladn énlres 4 g e Horraifns fional sfes &5 well 4% A 30cialed pabems and prolibes o idenlity e [Wlore dlails REf-EIEI‘II:ES DIS daimer | Commental uders
FROSITE i= ¢ f 4 by ProRile, & sclion of & o B s, whith intfeases the disoimanatony power of profiles and palems by pioddeng ad0Sonal informalicn aboul lincicnally and/s
stucturally criical amind acds [More ﬂE‘HIli_

Redease 2057, of 24-Now- 2009 (1563 documentation entries, 13208 patterns, 860 profles and 874 ProRule)

PROSITE access
‘Ovopa domainy POOCO0022 PSED0SYS, SHI, zine finger Browse
Search | * by documentation entry

+ by ProRule description
+ by laxonomic scope
* by number of positive it

O add wildcard ™

EEEEEEEEEEEEEEEEE NN SN NN NN N NN NN NN NN NN NN EEEEEEEE, PRGEI-TEMI'

Scan a sequence against PROSITE patterns and + ScanProsite - nc:v'a':n:c*::an
profiles - quick scan * PRATT - allows to interactively generate consensed patterns from a senes of
unaligned proteins

* MyDomains - Image Creator *= . allows to generate custom domain figures
*

ncludes |"' aph e and l’,-ql' re detection)

ﬂ@@@w

Enter vour sequence or a UniProtkKB (Swiss-Prot or
TrEEMBL)ID or AC [ help |

Sequence in FASTA format

e

exclude patterns with a high probability of occurrence
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PROSITE (4/4)

hits by profiles: [5 hits (by 1 profile) on 1 sequence]

Hits by PS50268 CADHERIN 2 Cadherins domain profile :

R G il i

180 - 262: score = 20.152

———————————————————————— SNKD--KEGKVFYSITGRGADTppvGVFIIERETGW
LEVTEPLDRERIATYTLFSHAVSSNGNAVEDFPMEILITVT DQNDNKFEF

263 - 375: score = 29162

TREVFEGSVMEGALPGT SVMEVIATDADDAvnTYNAATAYT IL.SQDPELpd KENMFT INRH
TgVISVVITGLDRESFPTYTLVVALADLOGEGLSTTATAVITVIDTHNDNEEIF

376 - 486: score = 21.402

NPT TYHGOVPENEANVVI-TTLEVIDADALDDT PANEAVY T ILNDDG——GQFVVITHEFVILO
dGILETAKGLDFEAK QY ILHVAVINVVpLIeVSLTTSTATVIVDVLDVNE-APTF

487 - 595: score = 23 682

VEPERRVEVSEDFGVGOEITSYTAQEPDTFMEQKITYRTWRDTA--NWLETHEDTGATST
RAFLDREdfehvENSTYTALTITATDNGSPVATGTGTLLLILSDVNDHAPTE

594 - T02: score = §.840
IPEPRTIFFCERNPEPOV———-INIIDADLDPNISPFTAELTHGASL——NWTIQYNDptgE

(882 aa)

% MavemoTnuio AuTikig Makedoviag
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SMART (Simple
Modular Architecture Research Tool)

* Avayvwplon Kol oxoAlaopo domains.
e «Ap)lteKTOVIKA» TwV domains.
e KatayeypapUEVEC TeploooTepPeC armo 500 olkoyEvelec domains:
— Metadoon BloAoyikoU orpaTOoC.
— Efwkuttdpla meploxn MpwIEVWV.
— Evdokuttapla meploxn npwteivwy.
* Kataxwpnon cUUPwVa LIE:
— E&ALEn, opolotntec/Stadopec petalv dtadopeTikwy OwWV.
— Aetoupyla — poAoc.
— Tpurotaync doun (oto xwpo).

— Kpiowpa katdAouna (apvoéeéa) yia tn Asttoupylia tng mpwTteivnc.

CET)
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SMART Interface

Sequence analysis

You may use either a UniprotEnsembl sequence identifier (ID) / accession number (ACC) or the protein
sequence itselfto request the SMART senvice.

Sequence ID or ACC

lZI Examples: TEC_HUMAM, C15_HUMAN

Sequence

[ Sequence SMART ||[ Reset ||

HMMER searches of the SMART database occur by default. You may also find:

Outlier homologues and homologues of known structure
PFAM domains
signal peptides
internal repeats

intrinsic protein disorder

If you have multiple sequences to analyze, try batch access to SMART database.

Domains detected by SMART

Search domain annotation Display domain annotation
Keywords: Domain name or ACC:

I ||
Search for keywords Display annotation

Browse the database of all available domains in the SMART database
Download domain descriptions in tab delimited plain text

See a list of recent domain changes

Suggest a domain you think should be added to SMART

Architecture analysis

You can search for proteins with combinations of specific domains in different species ortaxonomic ranges.
You can input the domains directly into "Domain selection” box, or use "GO terms guery”to get a list of
domains. See What's New for more info.

Domain selection

" " Example: TyrKc AND SH3 AND HOT SH2

GO terms query

" " Example: membrane AND signal transduction

Taxonomic selection
Select a taxonomic range via the selection box or type it into the text box below:

(A v

" " Examples: Dictyostelium discoideum, Porifera

|| Architecture query || || Emavagopd ||

You can try an Advanced Query if you're familiar with SQL.
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SMART — AvaAuon aAAnAouyioc

Sequence analysis

You may use either a UniprotEnsembl sequence identifier (ID)/ accession number (ACC) or the protein
sequence itself to request the SMART service.

Sequence ID or ACC

IZI Examples: TEC_HUMAN, C15_HUMAN

Sequence

|| Sequence SMART |||| Reset ||

HMMER searches of the SMART database occur by default You may also find:

Outlier hamologues and homologues of known structure

signal peptides
internal repeats

intrinsic protein disorder

If you have multiple sequences to analyze, try batch access to SMART database.

EUpeon miBavwyv domains
/ motifs o€ cuyKeKpLUEVN
aAAnAouyia mpwteivnc.
Elcaywyn aAAnAouvyiog
o€ FASTA format.

Eicaywyn aAAnAouyxiag kavrxepivng-2 o€ FASTA format

()
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SMART — MNMapadeypa cadherin

. SMART MODE: ' Simple
Modular
-' TR EERRL TR : SSJR['}.::I:E Architecture
[ ——, S e L.I lpL.I.L-_ - P [ -
Schuliz =t 3l {1558} Proc. Mail. Acad. Sci. US4 95, SEET-5E54 . ' REEEEFCh
Letunic =t 3l (2008} Mecleic Acids Res | doi: 10, 1083 nar'gknB0E T[I[I|
Domains within Homo sapiens protein CADH2_HUMAN (P19022)
izadherin-2 precursar
1 100 200
a7 152 234 252 340 356 445 S5z &0 BSS — TE3 T any
1] 1 1] 1] 1] 2 1 1 1 1] 1] 1]
109
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SMART —

Baon topewv (domains) mpwteivnc

e EUpeon nAnpodoplwv yLa
OUYKEKPLUEVO domains.

* Alota pe OAa ta
KatoxwpnueEva domains.

Domains detected by SMART

Search domain annotation Display domain annotation
Keywords: Domain name or ACC:

Search for keywords || Display annatation ||

+ Browse the database of all available domains in the SMART database
+ Download domain descriptions in tab delimited plain text

+ See alist of recent domain changes

« Suggest a domain you think should be added to SMART

()
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“Ten Important Bioinformatics Databases”

* GenBank http/Awww.ncbi.nlm.nih.gov nucleotide
sequences.

*  Ensembl http/Mwww.ensembl.org human/mouse
genome (and others).

*  PubMed http/MwWww.ncbi.nlm.nih.gov literature

references. [OOIs that sa
(4

* NR http;//www.ncbi.nlm.nih.gov protein sequences.

*  SWISS-PROT httpy//www.expasy.ch protein sequences.

* InterPro http:y//Mwww.ebi.ac.uk protein domains.

*  OMIM http;/www.ncbi.nlm.nih.gov genetic diseases.

*  Enzymes http;/www.chem.gmul.ac.uk enzymes.
*  PDB http;//www.rcsb.org/pdb/ protein structures.

* KEGG http//Mwww.genome.ad.jp metabolic pathways.

Source: Bioinformatics for Dummies
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XPNOLUEG TINYEG

* Gene cards (only human):

http://www.genecards.org/index.shtml

— XopOoKTNPLOTIKA Kol TTOAAQTTAEC ovopaoieg yovidiou.

— levikn Asttoupyla mpwteivng mou ekppaletat amnod yovidlo.
— MNAnpodopiec ya tTnv aAAnAouvyio mpwteivnc.

— Aopn mpwteivnc.

— PoAoc¢ mpwteivng otn duololoyia Tou KUTTAPOU.

— Enineda €kdppaonc o Swddopouc Lotouc.

— BiBAoypadia.

* http://searchlauncher.bcm.tmc.edu/multi-align/multi-align.html

— Emnegepyacio DNA kal mpwteivikwv aAAnAouxiwy, 1.x. FASTA format.

&
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MetaAAaéelc - Mutations

Normal DNA sequence ATC-CCT-AGT-AAA
Mutated DNA sequence ATC-CTT-AGT-AAG
Normal protein sequence Isoleucine — Proline — Serine — Lysine

Mutated protein sequence |soleucine — Leucine — Serine — Lysine
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Ertionc...

e a.a.: Amino acids = Apwoéea (Mpwteivn).
* bp: Base pairs = Zeuyn Baocswv, voukAeotidiwv (DNA).

* mRNA: messenger RNA, aAAnAovyxia voukAgotidiwy, n Bupuivn (T)
EXEL avTikataotabel ano ovpakiAn (U).

* Partial, fragment: Mgpoc tn¢ aAAnAouvyioc (mpwteivn i DNA).
* Gene: [ovidlo, koppatt DNA amo to onoio mpokKUTeL pia mpwTteivn.
e Start codon: ATG. Kwdikomolet tn pebetovivn,.

* Stop codon: TAA (UAA), TAG (UAG), TGA (UGA). Aev kwdikomolel
apLVoED.

* CDS: Coding sequence, Kwoikomolovoa aAAnAovyia, Movidio.
Apxilel pe ATG Kol TEAELWVEL PE VA KWOLKOVLO TEPUATLOUOU.

P W)
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Teloc Evotntag

©OS0C)| Bl B=—

Evpwnaikr Evwon EIAIKH YNHPEZLIA A
€ T Mz ovyypnpatoddmmon e EAGSac kai the Evpunaikng Evweong
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2NUelwpa Avadopag

e Copyright Mavemnotnuo Avtikng Makebdoviag,
Tunua Mnyovikwyv NMAnpodopLknc Ko
TnAerukowvwviwy, AyyeAidnc MavteAnc.
«BlomAnpodopikn». Ekdoon: 1.0. Kolavn
2015. AwaBeoipo amo tn diktvakn dtevBuvon:
https: //eclass.uowm.gr/courses/ICTE102/
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>NUelwpa Adelodotnonc

To mapov VAKO SLatiBetal pe toug opouc tng adetac xpnonc Creative Commons

Avadopad, Oxt Mapaywya Epya Mn Eumopikiy Xprion 4.0 [1]  petayevéotepn, AteBvig

‘Exboon. E€alpouvtal Ta autoteAn £pya Tpitwy 1.X. pwtoypadieg, dStaypappata

K.A.Tt., TOL OTIOLOL EUTTEPLEXOVTOL OE QUTO KoL Ta oTtoia avadEpovtal pall pe Toug

OpPOUC XPoNg Toug oto «Xnueiwpa XpRong Epywv Tpltwv».

[1] h t t p ://creativecommons.org/licenses/by-nc-nd/4.0/

Qc Mn Eumoplkn opiletoal n xpAon:

* 10U O&v Mep\ABAVEL AUECO 1) EUECO OLKOVOULKO OPEAOC atd TNV XPrioN Tou
£€pyou yla To SlavopEa Tou €pyou Kal adelodoyo

e 10U 6ev mepLAapPAVEL OLKOVOLLKT) ouvaAlayn w¢ poUnoBeon yla tn xpnon n
npooBacn oto £pyo

* 10U 6ev mpooTopilel 0To SLAVOUEN TOU £PYOU Kal adEL0OOX0 ELLUECO OLKOVOULKO
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Alatnpnon ZNUELWHATWVY

Omnoladnmote avamapoywyn N OLaoKEU TOU
UALKOU Ba mpemeL val cupmepAapPavet:
— TO 2nuelwpa Avadopag
— T0 2nuelwpa Adelodotnonc
— tn 6NAwon Alatpnong ZNUELWHATWY
— TO 2nuelwpa Xpnonc Epywv Tpitwv (epocov
UTTALPXEL)

nall Le TOUC CUVOOEVOUEVOUC
UTLEPOUVOECHOUC.
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>NUelwpa Xpnong Epywv Tpltwv

To Epyo auto kavel xpnon tTwv otkoAouBwv
EPYWV:

ElkOVec:

* https: //www.cartoonstock.com/

* Bioinformatics Computing, Book by Bryan Bergeron
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