BlIoTTANPOQPOPIKN

Eicaywyn



"YAN BloTrTAnpo@opIKNg



[1lpoTEIVOUEVO OUYYPAUUOTO

*  EAMnvicd cuyypduporos:

— Andreas D. Baxevanis & B.F. Francis Quellette. BiomAnpogopikny: 'Evag
TPAKTIKOS 001 YOS YL TNV AVAALGT] YOVIOI®V KoL TPOTEIVOV.

— 2o¢ia Koooida. Brominpopopikn - Avvatdtnreg & Ilpoontikéc.

e AyyAKd GLYYPAULOTOL
— Jin Xiong. Essential Bioinformatics. (X0vtouo, TeEPEKTIKO Kol OmAd
YPOUUEVO GOYYPOALLOL).
— David W. Mount. Bioinformatics. Sequence and genome analysis.
(Extevéc kol moAd avalvTikd cLYYpOLLd,)



Baxevanis & Quellette

Kepdaioa:

3 B.A. Genbank.

* 8 Xtoiy1om axorovbidv ko avalntnon oe B.A.
* 9 IloAamAéc ototyicelc.

* 14 ®vioyéveon



Essential bioinformatics

« [lporteiveTal va diaBaocTouv Kal KATTola KEQAAala atro TO ayyAIKO
ouyypappa Tou Jin Xiong, Kai €10IKOTEPA TA KEPaAaia 1-6, 10,11.



Eicaywyn

BliotTTAnpo@opIKn: TI €ival

H avartrtuén kar xprion TEXVIKWY Kal EPYAAEiWV TTANPOPOPIKAG/HaBnuaTIKwV/
OTATIOTIKAG YIa TNV avAAuaon BioAoyikwv 0edouEVWY (KUPiwg JopIaKnS BloAoyiag)

2AMEPQ YiveTal BIAKPION METALU TNG BIOTTANPOPOPIKAG Kal TNG UTTOAOYIOTIKAG
BioAoyiag
— BiommAnpogopiki: H avattuén pebodwv Kal TTPoYPAUMATWY.
— YmoAoyioTikA BioAoyia:H xprion Twv mTapatravw pebodwv Kal
TTPOYPANMATWY Yia TNV avaAuon BIoAoyIKwV OEDOUEVWV.

2 UXVvQA oupBaivouyv Kal Ta dUO0 TauTOXpPOoVa Kal Ta ouvopa eV gival TTavTa
eudIAKPITO

[MOAAEG KAl CUPTTANPWHATIKEG METACU TOUG €10IKOTNTEG (a1Td BloAoyia, Bioxnueia,
XNMEIA, XNUIK MNXAVIKA, HNXAVIKI], UTTOAOYIOTEG, HABNUATIKA, OTATIOTIKA K.d4.)
ouvepyadovTal CHUEPQ OTO XWPEO TNG BIOTTANPOPOPIKNS



Eicaywyn

BloTTANpO@pOpPIKN: BOCIKOI TOUEIC

Baoeig dedopévwy (Databases)
— Opydvwon, atrobrikeuon, avalATnon Twv 0EQONEVWV.

AvdAuon akoAouBiwv DNA, RNA, TpwrTeivwy. (Sequence analysis)
—  2TOiXIon aKOAOUBIWV:ZUYKPIOT TWV AVTIOTOIXWV TTEPIOXWYV, METAEU dUO ) TTEPICCOTEPWV
aKOAOUBEIWV.

—  Q@uAoyeveTikn avaluon: O1 CENIKTIKEG OXEOEIC ETAEU OPOEIDWYV AVTIKEIMEVWYV (Yovidia, TTPWTEIVEG,
OPYQVIOMOI).

ovidiakr puBuion/ék@pacn (Gene expression)
AvaAuon dedouEVWY ATTO MIKPOOUOTOIXIEG.

Aounl RNA/mTpwrteivwy (structural biology):

MpoBAewn deutepoTaYOUGS KAl TPITOTAYOUS OOUNAG. AVAAUGCH TTPWTEIVIKWY ETTIQAVEIWY TTOU
AAANAETTIOPOUV PETAEU TOUG.

ECOputn dedopévwyv atod BipAioypagia (text mining).

BioAoyikd dikTua/povoTtraTtia, Biohoyia ZuoTnudatwy.

OvTtoAoyieg (Ontologies)

H xpnon evog eheyxouevou Ae€IAoyiou (UE IEpapxIKr OOUNON), yia TNV TTEPIYPA@r] TwV IDIOTATWY Kal
TWV AEITOUPYIWV OPOEIOWY QVTIKEINEVWYV (TT.X TTPWTEIVWV).



Eicaywyn

loTOPIKN avadpoun

1965: H mrpwTn €ékdoon Tou Atlas of protein sequence and structure (Margaret
Dayhoff), Tpddpouoc Tn¢ BAong dedopEVWY TTPWTEIVIKWY akoAouBiwyv PIR
(protein information resource).

— AkoAouBouv kal GANeG Baoelic dedouévwy. 1986:Swissprot, Geneva

1970: AAyopI6poc Needleman-Wunsch yia Tnv oUykpion akoAouBiwv
1990: Blast

1990s: Apxr Tou Human genome project, Tou ‘oOAokAnpwOnke’ 1o 2001.
KivnTrplog duvapun yia TNV aApgatwon avaTtrtuén TnG PIOTTANPOPOPIKAG.



Eicaywyn

[Tapov/uEAAOV

MéExpi To 2000, BIOTTANPOQOPIKY CAUAIVE KUPIWS avaAuon akoAouBiwy.

H yevwIKA atTOTEAECE TO €PEBICUA YIA TNV AVATITUEN TEXVOAOYIWYV TTOU KAVOUV
METPAOEIC eupEiag KAiPaKag.

AT16 10 2000 KOl JETA, N BIOTTANPOPOPIKH KOAEITAI ETTIOEIC VA DIAXEIPIOTEI KAl VO
avaAuoel peyaAla kai TTOAUTTAOKO OEQOMEVA ATTO TO XWPO TNG YEVWHMIKAG, TNG
YOoVIOIOKNG €KQPAaONG, TNG TTPWTEOMIKNG K.Q.

[MA€oV O 6pOG BIOTTANPOPOPIKNA’ €ival TOOO £CEIDIKEUUEVOC/YEVIKOG, OO0 KAl O
Opo¢ ‘woplakr BioAoyia’!

BpioképaoTte o€ pia petaarikni mepiodo yia TIGC PIOAOYIKEG ETTIOTAMES, OTTWG N
QUOIKA TTPIV TTOAAG Xpovia. BERain n €e10d0xn TTEPICOOTEPWY HOAONUATIKWY,
OTATIOTIKAG KAl TTANPOPOPIKAG (TTPOYPAUMATIONOC) HECOTTPOBECUa OTO
TTPOYPOAUHA OTTOUDWV.



Bioinformatics Market - Advanced

Technologies, Global Forecast and
Winning Imperatives (2009 - 2014)

AtréoTTacua aTo:
— http://www.marketsandmarkets.com/Market-Reports/bioinformatics-39.html

The market for bioinformatics platforms is growing at a significant pace with the
increasing demand from U.S. and Europe.

This trend is supported by the increasing demand for sequencing platforms with
increasing life science research using techniques such as gene expression analysis,
sequence analysis, and protein expression analysis.

The global bioinformatics market is expected to reach $8.3 billion by 2014 at a high
CAGR of 24.8% from 2009-2014. While knowledge management formed the largest
submarket is 2009 at $1.3 billion, the bioinformatics platforms market is expected to
have greatest market share in 2014 at an estimated $3.9 billion, due to rising demand
from the U.S. and Europe.

2 UMBOoUAeUTIKNA (dOUAEIG aTTd TO OTTITI)?



XapnAO KOOTOC YEVWUIKWY TEXVOAOYIWYV Ba
o0NynNoel o€ KABNUEPIVEC EPAPUOYEC.

K6o10¢ aAANAoVY 16T TEPTEL O10PKMDC.
— lllumina -> 1 lane: 19GBp, ~ €3000, 10 BakTnplokd yEVWUATA.
Ta dciypaTa atTTOOTEANOVTAI O€ KEVTPA PE MEYAAEG EYKATAOTAOEIG KAl

XapNAG KOOTOG AsiToupyiag (oikovopia kKAipakag). H avaAuon Twv
OEQOUEVWY OPWG OEV UTTOKEITAI O€ OPOUG OIKOVOMIaG KAiUaKaG.

[MA€ov, Eva onuavTIKO NEPOC TOU OAIKOU KOOTOUG Eival N
BIoTTAnpOPOpPIK avaAuaon.

Mnyxavruara aAAnAouxiong akpipa (lllumina ~ €600.000) - service
PTNVO.

MicB6¢ akpIO¢ (iowg Eva VEO HOVTEAO OUNBOUAEUTIKNC?)
YT1oAoyIoTAS ¢TNVOC (€3-5.000), e@OOOV TTPOKEITAI VIO UIKPA
yovidiwpaTta (de novo assembly), i yia re-sequencing.



XaPNAO KOOTOC YEVWHIKWY TEXVOAOYIWYV Ba
o0NynNoeEl 0€ KABNUEPIVEC EQPAPUOYEC

« KooTtog aAAnAouxiong
— http://www.genome.gov/sequencingcosts/

* O vépocg Tou Moore TTpoBAETTEN DITTAACIACHO TNG UTTOAOYIOTIKNC I0XUG
KGBe dUo xpovia.

$10,000




XaPNAO KOOTOC YEVWHIKWY TEXVOAOYIWYV Ba
o0NynNoeEl 0€ KABNUEPIVEC EQPAPUOYEC

+  KbéoTtog aAAnAouxiong
— http://www.genome.gov/sequencingcosts/

,0Sst per Genome

$100,000,000

$10,000,000 Moore's Law

$1,000,000

$100,000

" National Human

|||[||‘

|
i
$10,000 ‘II""“"‘ Genome Research
Institute

genome.gov/sequencingcosts




Epapuoyeg
'EAEYXOC €CEAIKTIKWY UTTOBECEWY -
[1poEAEUON -

EtionuioAoyia



‘EAgyX0C €CEAIKTIKWYV UTTOBECEWV

A6 1TTOU TTPpONABE 0 166 HIV;

Tree for viruses (HIV/SIV) Primate hosts
SIVepz Chimpanzee
HIV-1/0 Human
SIVepz Chimpanzee n proau (pav iO'TrI KE
HIV-1/N Human ” ”
N e oo MUOTNPIWOWGS OTIC APXES
SIVagmTAN Tantalus monkey Tng BEKGST iqg TOU 1 980 .
SIVagmGRlI Grivet monkey
_l SIVagmVER Vervet monkey
SIVsyk Sykes’ monkey
HIV-2/8 Human
-C HIV-2/A Human
SIVsm Sooty mangabey 4 ”
— e O 1Utrog HIV-1 €10AB¢

Elvlhoest L'Hoest monkey GTO Ug ave p(j.)TrOU g, iO'U.)g
SIVsun Sun-tailed monkey ” ”
SIVcol Colobus monkey Traplo.o.o.rapsg aTro “ 1A

f———— 0.1 substitutions/site (Popég, aTré TOV XI H'ITGTCI"] .

O 1UT1TOG HIV-2 £|0'r])\0£
OTOUG avBpwTroug, a
sooty mangabees




‘EAgyX0C €CEAIKTIKWYV UTTOBECEWV

A6 TToU TTpoABE 0 166 HIV-1 subtype M; MNpoéAeuon otnv Kevrpiki AQpPIKI).

OTav TTPWTOEVTOTTIOTNKE, APKETOI A0OEVEIG OTNV AUMEPIKN ATAV TTPOCPATOI

AiTIVOi HETOVAOTEG.

Kartroiol icxupifovrav OTI TTHYE a1rd TNV AMEPIKA oTnV AITA OTA HEoa Twyv 70s,

ASyw ocegoToupIoHOU.

A6 TnV AT 0TV ANEPIKA | TO AVTIOETO;

O Worobey xpnoipotroinoe akoAouBieg HIV atré cuvrnpnuéva deiypara

AiTrivwv acfevwy (1983)

“USA first” model

probability = 0.01%

: B Africa
HIV-1
ancestor I
in Africa LSA

Virus migrates from _:
Africa to USA? f——:

Virus migrates from
USA to Haiti?

B Haiti

“Haiti first” model
probability = 99.8%

| B Africa
HIV-1
—_—

ancestor

in Africa T -1 B Haiti

Virus migrates
from Africa to Haiti e LSA

~1966 T

Virus migrates from Haiti to USA
~1969 then rapidly disperses
worldwide




Emidonuia xoAépag otnv Aitr) 2010

*Metd tov cetopno oty Ait) (Iavovaploc 2010), EEonace emdnuio yorépag (OxtmPprog
2010).
*To Baxtpro Vibrio cholerae ehevbBepmvel pio toEivn mov Tpokaiel EVTOvEC O10PPOLES
Kol 0puOdTmOoT, £m¢ kot Bavato, eviOg OALYOV mpdV, oV OV AVTILETOTIGTEL!
*H petddoon yivetor 0tov o KOTPOVO EVOC LOADGUEVOD aTOUOV £pBoVV GE EmaT) LUE
TOGLLO VEPO 1 TPOOPN.
*Ta dtopa mov 0gv TAPAYOLY APKETO YAGTPIKO VYPO GTO GTOUAYL TOVG, 1] TO ATOUN LLE
opdoa aipatog O givor o gvdrmTa.
*To Vibrio cholerae vrdpyetl oe vOATIVA TEPIPAALOVTA OVA TNV LPNALO KO GV O1
cvvOnkeg etvan vvoikéc, umopel va Eeomdcel emonuia.
*H yolépa gtvar dradedopévn oty Acia.
*Ta TpmdTa Kpodouata TopaTnPNONKLY GE KEVIPIKES TEPLOYES TOL VNGOV, GTNV KOIAAd
Artibonite, pia efdopdda petd v EAevon Nemoarélmv Kuavokpavmy, KOVIQ 6TO
oTPAUTOTEDO TOVC.
* AVt 0O TO OTPATONENO KATEANYOV GE YEITOVIKO TOTUUO.
*O1 katokot katnyopnoav tov OHE 61t
*01 Kvavokpavol tov Npbav va fondncovv evBovovtar yio o EEGTAGA TNG
emonuiog.
*611 0 OHE mpoondOnoe va amokpOyeL 10 Yeyovog Kat va unv avardpel tig evboveg
TOV

EECTOGOV TOPAYEC.



E@apuoyeg

AVIXVEUON OPYAVIOUWYV

MeTayEVWHUIKN



MeTayeEVWUIKN

[MapA&AANAN avixveuon OAwv Twv opyaviouwy (MIKPOPBIOKWYV) TTOU
atrapTiCouv TNV UTTO MEAETN OIKOAOYIKI KOIVOTNTA.

YTTApXEl TTPOOTITIKA VA XPNOIMOTTOINGEI yIa TTEPIBAAAOVTIKEC HEAETEC/
avaAuvoeig/rapakoAouBnon (o€ Baon pouTtivag), OTav To KOOTOG
aAAnAouxiong (] MIKPOOUGTOIXIWY) MEIWBEI TTEPICCOTEPO.

[MAeovekTnUA: Agv xpelaletal va KaAAiepynBouv
— KAwvika dciypara
— [MepiBaAlovTika deiypara



Genome assembly

Key steps in de novo assembly

. Find reads that overlap by a specified _—M_

number of bases (the k-mer size)

. Merge overlapping, “good” reads into _——
longer contigs — e

. Link contigs to form scaffolds using - - - - -
paired-end information S5 ESSES S=ES — ==

Diagrams from S. Batzoglou, Stanford



In vitro
OIOYVWOTIKA TEOT
TTou BaaoifovTal o€
MIKPOOUGOTOIXIEC



FDA: In Vitro Diagnostic Multivariate
Index Assays (IVDMIAS)

FDA'’s In Vitro Diagnostic Product Database
http://www.accessdata.fda.qgov/scripts/cdrh/cfdocs/cfivd/index.cfm

http://www.ivdtechnology.com/article/exploring-fda-approved-ivdmias

Some IVDMIAs are laboratory-developed tests (LDTs). LDTs are tests that are
developed by a single clinical laboratory for use only in that laboratory.

http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/
GuidanceDocuments/ucm079148.htm

IVDMIAs raise significant issues of safety and effectiveness. These types of tests are
developed based on observed correlations between multivariate data and clinical
outcome, such that the clinical validity of the claims is not transparent to patients,
laboratorians, and clinicians who order these tests. Additionally, IVDMIAs frequently
have a high risk intended use. FDA is concerned that patients are relying upon
IVDMIAs with high risk intended uses to make critical healthcare decisions when FDA
has not ensured that the [VDMIA has been clinically validated and the healthcare
practitioners are unable to clinically validate the test themselves. Therefore, there is a
need for FDA to regulate these devices to ensure that the IVDMIA is safe and
effective for its intended use.



Mammaprint - Tissue of origin

http://www.ivdtechnology.com/article/exploring-fda-approved-ivdmias

MammaPrint.

The first IVDMIA, the MammaPrint system, made by Agendia Inc., is a
qualitative IVD test service performed in a single lab outside the United States
using a 70-gene expression profile of fresh frozen breast cancer tissue samples
to assess a breast cancer patient1s risk for distant metastasis. FDA approved
MammaPrint in February 2007 under de novo classification procedures.

Tissue of Origin Test

In July 2008, the Tissue of Origin Test, made by Pathwork Diagnostics, was
cleared. This microarray RNA profiling test is to be used on clinical, formalin-
fixed, paraffin-embedded (FFPE) biopsy tissue to aid in the classification of the
origin of the tumor tissue. In June 2010 a second clearance introduced a
different specimen and specimen-preparation method, and the algorithm for
analysis of the expression data to create a diagnostics report and interpretation.
The test uses microarray technology by Affymetrix Inc. and advanced analytics
to measure the gene-expression patterns of challenging tumors, including
metastatic, poorly differentiated, and undifferentiated cancer. It is intended to
measure the degree of similarity between the RNA expression patterns in a
patient’ s tumor tissue with the RNA expression patterns in a database of fifteen
known tumor types.



E@apuoyec otnv To&lkoAoyia



Epappoyec otnv TocIkoAoyia/
TOCIKOYEVWHMIKNA

METpnon TNG YovIBIOKNAG EKPPAoNnG META aTTO €KBEON O€ TOCIKO
TTAPAYOVTA JTTOPEI va OEgitel TOV JopIakd unxavioud dpdong Tou
TTapAayovTa.
MTropei va attoTEAECEI HOVADIKI MOPIOKNA UTTOYPOAPI) TOU OUYKEKPIMEVOU
TOCIKOU TTapAyovTa, yia HEAAOVTIKN avixveuaor] Tou.
— OpadoTroinon ToCIKWY TTapaAyovTWY JE Kolvr) dpdon, JE BAon TNV odoldTATA
TWV JOPIAKWY TTPOPIA TOUG



MopIaKO TTPO@IA TOCIKOTNTAC

Toxicology Letters
Volume 120, Issues 1-3, 31 March 2001, Pages 359-368

doi:10.1016/S0378-4274(01)00267-3 | How to Cite or Link Using DOI

4, Permissions & Reprints

Microarray analysis of hepatotoxins in vitro reveals a
correlation between gene expression profiles and
mechanisms of toxicity

Jeffrey F. Waring, Rita Ciurlionis, Robert A. Jolly, Matthew Heindel and Roger G. Ulrich =

Department of Cellular and Molecular Toxicology, Abbott Laboratories, D468 AP13A, 100 Abbott Park Road,
Abbott Park, IL 60064-6104, USA

HtratokUTTOpa apoupaiwyv ekTEBNKav o€ 15 yVWOTEG NTTATO-TOGIVEG.
[a TNV KABe pia, dnuioupyrndnKe TO HOPIOKO TTPOIA YOVIOIOKAG
EKPpaong (Troid yovidla UTTEP/UTTO-EKPPACTNKAV).

Togiveg pe TTapopolo unxavioud dpdacng gixav rapduola (0X1 OUWS
AKPIBWCG id1a) TTPOPIA YOVIDIOKNC £KPPACNS KAl OJAdOTTOIoUVTAV.
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Aliyi Alcohol
Carbamazepine
" Indomethadn
Arsenic
DEN
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Methotrexate
Etoposide
Diquat
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/GIutaﬁione S-transferase Y& subunit

Rat epoxide hydrolase
Rat NAD(P)H-menadione oxidoreduciase
7-dehydrocholesterol redudase
Aflatoxin B1 aldehyde reductase (AFAR)
Rat heme oxygenase
Rattus nonvegicus cyclophilin B
Rat proliferating oell nudear anSgen (PCNAJcyclin)
pJunB gene
R.norvegicus mRNA for cyclin G
Rat extracellular signal-related kinase (ERK3)
UDP-glucuronosyltransferase, phenobarbital-inducble form 7-
dehydrocholesterol redudase,
RATCYCLD1 RatmRNAfor cydin D1, complete cds
NAD(P)H: quinone reductase
Cytoohrome PA50 Cyp7b1
Glutathione reductase
MAP kinase kinase
HMG-CoA reductase
Rat UDP glucuronosyltransferase
Rattus norvegious p38 mitogen aclvated proteinkinase
Cytochrome P-480 from Rat Liver
Growth arrest and DNA-damage-induable protein
Nuclear factor kappa B p 105 subunit
Phosphoinositide-spedfic phospholipase C form-1 (PI-PLC 1)
Rat 24-kD a subunit of mitochonddal NADH dehydrogenase
Rat omyconcogene and flanking regions
Rat liver cytochrome P-480 MC gene
Mitochondrial very-long-chain acyl-CoA thivesterase
Rat major acute phase alpha-1 protein (MAP)
Rat tumor necrosis factor receptor (TNF receptor)
Rat liver mRNA for heat shodk protein (hsp80)
Rat 70 kd heat-shodklike protein
L-gulono-gamma-lactone oxidase, exon7
Cytosolic epoxdde hydrolase
“~._ CYP3A1 genefor cylochrome P45D PCH1

Fig. 2. Graph showing the gene changes occurring in livers from rats treated with the 15 known hepatotoxins. A total of
179 genes were shown to be regulated at least two-fold by at least one compound. Some of these genes are shown to
the right of the figure.



MopIaKO TTPOPIA TOCIKOTNTAC

| | | | | 1 | | | |
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15 clusters

Carbon Tetrachloride

Methotrexate |
Monocrotaline

Diquat

Allvl Alcohol

Carbamazepine

Indomethacin

Amiodarone

Dimethylformamide

Methapyrilene

Arsenic

Etoposide

Diethylnitrosamine

Fig. 3. Dendrogram showing the clustering of the hepatotoxins based on gene regulation. The
clustering was hierarchical using correlation as the distance (see Section 2).

Hierarchical cluster analysis showed a close association in gene expressional responses between aroclor 1254 and 3-
methylcholanthrene.



Baoeic Asdouevwy



Bdaoeig Asdopévwv

Baoeigc Aedopevwy: Eicaywyn

XpnoigoTroiouvTal yia:
— Opyavwon

— ATtoBnkeuon
- E‘”’gE%pvaclq ; LOCUS n:-a tzhlocnxn, I:nqth and tygo of :oquonca,
- Avagmon/eTravaTmokTnon e s

KEYWORDS key words for cross referencing this entry

NG BloAoyIkNG TTAnpo@opiag somcr | omaroe ocpmine of e

REFERENCE
COMMENT biolegical function or database information
i ion about by base position or range of positions
source range of sequence, source organism
misc_signal range of sequence, type of function or signal
mRNA range of sequence, mRNA
Ccps range of sequence, protein coding region
intron range of sequence, position of intron
’ 4 . mutation sequence position, change in sequence for mutation
KUp|G 8'6"]. BASE COUNT count of A, C, G, T and other symbols
ORIGIN text indicating start of sequence

1 gaattcgata aatctctggt ttattgtgea gtttatggtt ccaaaatcge
51 atatactcac agcataactg tatatacace cagggggegy aatgaaageq
1 database symbol for end of sequence

EmiTedng opyavwong (Flat-files:) To o6 atAéd €idog. OuaiaaTikd gival Fire 13 Gtk DN s o
KaTtdAoyol

2 XEOIOKEG Baoelg. Mo epiTTAoKeG Kal TTAEOV TTOAU diadedopéveg . I.x.,
SQL. H TTAnpo@opia opyavwveTal O€ TTIVOKES TTOU OXETICOVTAI UETAGU ’
TOUG. 'ETOI atTOQEUyETAl N ETTAVAANYN KAl CUCOWPEUOT DEOOUEVWV o E—

AVTIKEINEVOOTPEPEIG BATEIC K.Q.

character varying(50)  PK
character varying(5)  PK

AIOKPIVOVTAI KUPIWG O APXEIOKEG/TTPWTEUOVTEG KOl OEUTEPEUOVTEG

2TIC OPXEIOKES YiVETAI KATABEON DEDONEVWV EVW OTIC DEUTEPEUOVTEG T
dedopéva cival TrTepaITEpw eTTECEPYATEVA/OXONIaoUEVA/
aAAnAoouvdedepéva



ETnoloc¢ kataAoyoc B.A.

http://www.oxfordjournals.org/nar/database/a/

KdaOBe lavoudpio oto Nucleic

Acids Research (Special
database issue)

2010: 58 véeg kau 73
AVAVEWMEVEG

20voAo: 1230
5% eTAOI0 AvATITUEN

Ettiong utrapxer 1o
TEPI0OIKO Database: the
journal of biological
databases and curation

Oxford Journals | Life Sciences | Nucleic Acids Research | Database Summary Paper Alpha List

1 http:/ /www.oxfordjournals.org/nar/database/a/ ¢ ] CQ' NAR 2010 database issue

ccess. ics.ca Molecul. luti B&B ducing...ng L Quick-R  An On-Line Biology Book Web of Knowledge Mappy Apple (5)v

CONTACT US MY BASKET MY ACCOUNT

ABOUT THIS JOURNAL CONTACT THIS JOURNAL SUBSCRIPTIONS CURRENT ISSUE ARCHIVE SEARCH

Oxford Journals > Life Sciences > Nucleic Acids Research > Database Summary Paper Alpha List

2010 NAR Database Summary Paper Alphabetic List » Compilation Paper
» Cateqory List
» Alphabetical List

» Category/Paper List
12345ABCDEFGHIJKLMNOPQRSTUVWXY?Z » Search Summary Papers

16S and 23S Ribosomal RNA Mutation Database Triman K.L.
16S and 23S ribosomal RNA mutations
database summary

2D-PAGE Pleissner, K.-P., Eifert, T., Buettner, S., Knipper, J., Schmelzer, P., Stein, R., Schmidt, F., Mattow, J., Zimny-
Arndt, U., Schmid, M., Jungblut, P.R.

Proteome database system for microbial research

database summary

3D rRNA modification maps
Locations of modified rRNA nucleotides within the 3D structure of the ribosome
database summary

0



BAaoe€ig VOUKAEOTIOIKWY OEOOMEVWV (1)

Apxelakeg BA yia vOUKAEOTIOIKEG AAANAOUXiEG:

— EMBL-BANK. European Nucleotide Archive (ENA), EBI. Hinxton, UK.
— GENBANK. NCBI, NIH. Bethesda, USA

— DNA databank of Japan (DDBJ). National institute of Genetics,.Mishima,
JP

H akoAouBia kataTtiBeTal o€ yia atro TiI¢ BA, n otroia £xel kai Tnv duvatotnTa va
TNV avaBewproel (MOVO auTr, yia ATTOTPOTTH ‘CUYKPOUCEWV')

Kai o1 3 BA avrikouv o010 International nucleotide sequence database collection

(INSDC). Kabe pépa avraAhdoouv dedopéva. H idia akoAouBia X3. NEa £kdoon -
GVd BiUIVO DNAData;ankofJapan ]

DDBJ Read Archive
DDBJ Trace Archive
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atrd peyaAng kKAipakag aAAnAouxioeic (Sequencing projects), €ite autd
TTPOEPXOVTAI aTTO KAAOOIKEG EBOOOUG aAAnAouxiong (Trace archive) (capillary
sequencing), €ite atmd pebddoug aAAnAouxions 2n¢ yvevidg (Read Archive) (454,
Solexa, Solid, Helicos)

. / INSDC



EMBL bank help page

http://www.ebi.ac.uk/embl/Documentation/User_manual/usrman.html

Note that each line begins with a two-character line code, which indicates the type of information contained in the
line. The currently used line types, along with their respective line codes, are listed below:

ID
AC
PR
DT
DE
KW

S
ocC
0G
RN
RC
RP
RX
RG

identification
accession number
preject identifier

date

descripticn

keyword

crganism species
organism classificaticn
organelle

reference number
reference comment
reference positicns
reference cross-reference
reference group
reference auther(s)
reference title
reference location
database cross-reference
comments or notes
sembly header

embly infeormation
ure table header

mopwnow

ot

oW W

ure table data
pacer line
eguence header

L (T O DO T 1]
]

centig/construct line
(blanks)
termination line

seguence data

{(begins each entry; 1 per entry)
(>=1 per entry)
(0 or 1 per entry)
(2 per entry)
(>=1 per entry)
(>=1 per entry)
{(>=1 per entry)
=1 per entry)
or 1 per entry)
1 per entry)
0 per entry)
1 per entry)
0 per entry)
0 per entry)
0 per entry)
1 per entry)
1 per entry)
0 per entry)
0 per entry)
or 1 per entry)
or >=1 per entry)
per entry)
=2 per entry)
any per entry)
per entry)
or >=1 per entry)
=1 per entry)
ds each entry;

3
>=
S
>=
e
e
S>m=
>=
e
e
P

o

-l

o J [ 3 J M

n 1 per entry)

Note that some entries will not contain all of the line types, and some line types occur many times in a single entry.
As indicated, each entry begins with an identification line (ID) and ends with a terminator line (/). The various line
types appear in entries in the order in which they are listed above (except for XX lines which may appear
anywhere between the ID and SQ lines). A detailed description of each line type is given in the following sections.



BAo€IC VOUKAEOTIOIKWY OEOOUEVWV.

A&

EMBL format (i)

734; 8V 1; linear; mRNA; STD; PLN; 1858 BP.

an

X5

X5673

546826;

e

o

.
’

12-8EP-1881 (Rel. 28, Created)
25-NOV-2005 (Rel. 85, Last updated, Version 11)

Trifeclium repens mRNA for non-cyancgenic beta-gluccsidase
beta-glucecsidase.

Trifelium repens (white clover)

Eukaryecta; Viridiplantae; Strepteophyta; Embryecphyta; Trachecphyta:
Spermatophyta; Magnclicphyta; eudicotyledons; core eudicotyledons; rosids;
eurosids I; Fabales; Fabaceae; Papiliocncideae; Trifclieae; Trifelium.

[ 3]

1-1859

PUBMED; 1907511.

Oxteby E., Dunn M.A., Pancorec A., Hughes M.A.;

"Nuclectide and derived aminc acid seguence of the cyancgenic
beta-gluceosidase (linamarase) from white cleover (Trifelium repens L.)";
Plant Mel. Biel. 17(2):208-218(1989%1).

[ €]

1-1859

Hughes M.A.;

Submitted (19-NOV-1830) te the EMBL/CGenBank/DDBJ databases.

Hughes M.A., University of Newcastle Upecn Tyne, Medical Scheoel, Newcastle
Upeon Tyne, NE2 4HH, UK



BAo€IC VOUKAEOTIOIKWY OEOOUEVWV.
EMBL format (ii)

Lecatien/Qualifiers

o
"
]
*-C

1..1859

/ferganism="Trifeclium repens"

/mol type="mRNA"

/clone lib="lambda gt10"

/clone="TRE361"

/tissue type="leaves"

/db xref="taxon:3899"

CDS 14,.1485
/product="beta-glucosidase"
/EC _number="3.2.1.21"
/nete="non-cyancgenic"
/db xref="COA:P26204"
/db _xref="HSSP:P26205"
/db xref="InterPro:IPR0O01360"
/db xref="UniProtKB/Swiss-Prot:P26204"
/protein_ id="CAA40058.1"
ftranslation="MDFIVAIFALFVISSFTITSTNAVEASTLLDIGNLSRSSFPRGFI
FCACGSSAYOFECAVNECGCREPSIWDTFTHKYPEKIRDEENADITVDOYHRYKEDVEIMK
DONMDSYRFSISWPRILPKCGKLSGCEINHECIKYYNNLINELLANGIQPFVTLFHWDLPQ
VLEDEYCCFLNSCGVINDFRDYTDLCFKEFCDRVRYWSTLNEPWVEFSENSCYALCGTNAPCGR
CEASNVAKPCEDSCETCEPYIVTHNQILAHAEAVHVYKTKYDAYOKCKIGITLVSENWLMPLD
DNSIPDIKAAERSLDFQFCGLFMEQLTTEDYSKEMRRIVKNRLPKFSKFESSLVNGSFDF
IGINYYSSSYISNAPSHCENAKPSYSTNPMINISFEKHGIPLGPRAASIWIYVYPYMEID
EDFEIFCYILKINITILOFSITENCGMNEFNDATLPVEEALLNTYRIDYYYRHLYYIRSA
IRACSNVKCFYAWSFLDCNEWFACGFTVREFCLNEVDY

mRNA 1..18598

/experiment="experimental evidence, no additicnal details

recorded"

e B I B e B I B B B B B B |
0
O
o
A
0
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BAo€IC VOUKAEOTIOIKWY OEOOUEVWV.
EMBL format (ii)

sQ Seguence 1858 BP; 6098 A; 314

aaacaaacca
cacaattact
tcggagcagt
aggtgcagta
tccagaaaaa
caaggaagat
ttggccaaga
atattacaac
ttttcattgg
tgtaataaat
gaggtattgg
aacaaatgca
aggaccttat
taagactaaa
gttaatgcca
cttccaattt
gcgtatagtt
ttcatttgat
acatggcaat
acatgggata
gtttatccaa
gcaattttca
agaagctctt
ttctgcaatce
taatgaatgg
tggattaaaa
ctagctagta
tggtgcacct
aagttgttag
agaagctatg
tttgaattaa
/l/

aatatggatt
tccacaaatg
tttectegtg
aacgaaggcg
ataagggatg
gttgggatta
atactcccaa
aaccttatca
gatcttececcece
gattttcgag
agtactctaa
ccaggtcgat
atagttacac
taccaggcat
cttgatgata
ggattgttta
aaaaaccgat
tttattggta
gccaaaccca
cccttaggtce
gaggacttcg
atcactgaaa
ttgaatactt
agggctgget
tttgcaggct
aggtacccta
ttattaaaag
aattaaataa
gctgttattt
atcataacta
aagtcttttt

ttattgtagce
cagttgaagc
gcttcatctt
gtagaggacc
gaagcaatgc
tgaaggatca
agggaaagtt
acgaactatt
aagtcttaga
actatacgga
atgagccatg
gttcggcectce
acaatcaaat
atcaaaaggg
atagcatacc
tggaacaatt
tacctaagtt
taaactatta
gttactcaac
caagggctgc
agatcttttg
atggtatgaa
acagaattga
caaatgtgaa
ttactgttcg
agctttctge
aactttgtag
aagaggttac
ctattatact
taggttgatc
ttattttttt

C; 355 G;
catatttgct
ttctactett
tggtgctgga
aagtatttgg
agacatcacg
aaatatggat
gagcggaggc
ggctaacggt
agatgagtat
tctttgectte
ggtgtttage
caacgtggcc
tcttgectecat
aaagataggc
agatataaag
aacaacagga
ctcaaaattc
ctcttctagt
aaatcctatg
ttcaatttgg
ttacatatta
tgaattcaac
ttactattac
gggtttttac
ttttggatta
ccaatggtac
tagattacag
tcttaacata
atgttgtagt
cttcatgtat
aaaaaaaaaa

581 T; 0 other;

ctgtttgtta
cttgacatag
tcttcagcat
gataccttca
gttgaccaat
tcgtatagat
ataaatcacg
atacaaccat
ggtggtttct
aaggaatttg
aattctggat
aagcctggtg
gcagaagctg
ataacgttgg
gctgccgaga
gattattcta
gaatcaagcc
tatattagca
accaatattt
atatatgttt
aaaataaata
gatgcaacac
cgtcacttat
gcatggtcat
aactttgtag
aagaactttc
tacatecgttt
tttttaggcce
aataagtgca
cagtttgatg
aaaaaaaaaa

ttagctcatt
gtaacctgag
accaatttga
cccataaata
atcaccgcta
tctcaatcte
aaggaatcaa
ttgtaactct
taaactcecgg
gagatagagt
atgcactagg
attctggaac
tacatgtgta
tatctaactg
gatcacttga
agagcatgcg
tagtgaatgg
atgcceccttce
catttgaaaa
atccatatat
taacaatcct
ttccagtaga
actacattcg
ttttggactg
attagaaaga
tcaaaagaaa
gaagttgagt
attcgttgtg
ttgttgtacc
ttgagaatac
aaaaaaaaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
860

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1859



BAo€IC VOUKAEOTIOIKWY OEOOUEVWV.
FASTA format

>ENA|X56734|X56734.1 Trifolium repens mRNA for non-cyanogenic beta-glucosidase
aaacaaaccaaatatggattttattgtageccatatttgectctgtttgttattagetcatt
cacaattacttccacaaatgcagttgaagcttctactcttcttgacataggtaacctgag
tcggagcagttttecctecgtggettcatectttggtgetggatecttcagecataccaatttga
aggtgcagtaaacgaaggcggtagaggaccaagtatttgggataccttcacccataaata
tccagaaaaaataagggatggaagcaatgcagacatcacggttgaccaatatcaccgeta
caaggaagatgttgggattatgaaggatcaaaatatggattcgtatagattctcaatctce
ttggccaagaatactcccaaagggaaagttgagecggaggecataaatcacgaaggaatcaa
atattacaacaaccttatcaacgaactattggctaacggtatacaaccatttgtaactct
ttttcattgggatcttcecccaagtcttagaagatgagtatggtggtttcttaaacteecgyg
tgtaataaatgattttcgagactatacggatctttgecttcaaggaatttggagatagagt
gaggtattggagtactctaaatgageccatgggtgtttagcaattctggatatgecactagyg
aacaaatgcaccaggtcgatgttcggecteccaacgtggeccaagectggtgattctggaac
aggaccttatatagttacacacaatcaaattcttgctcatgcagaagectgtacatgtgta
taagactaaataccaggcatatcaaaagggaaagataggcataacgttggtatctaactyg
gttaatgccacttgatgataatagcataccagatataaaggctgeccgagagatcacttga
cttccaatttggattgtttatggaacaattaacaacaggagattattctaagagecatgeg
gcgtatagttaaaaaccgattacctaagttctcaaaattcgaatcaagectagtgaatgg
ttcatttgattttattggtataaactattactcttctagttatattagcaatgecectte
acatggcaatgccaaacccagttactcaacaaatcctatgaccaatatttcatttgaaaa
acatgggatacccttaggtccaagggectgecttcaatttggatatatgtttateccatatat
gtttatccaagaggacttcgagatcttttgttacatattaaaaataaatataacaatcct
gcaattttcaatcactgaaaatggtatgaatgaattcaacgatgcaacacttccagtaga
agaagctcttttgaatacttacagaattgattactattaccgtcacttatactacattcecg
ttctgcaatcagggctggctcaaatgtgaagggtttttacgecatggtcatttttggactyg
taatgaatggtttgcaggectttactgttcgttttggattaaactttgtagattagaaaga
tggattaaaaaggtaccctaagetttctgeccaatggtacaagaactttctcaaaagaaa
ctagctagtattattaaaagaactttgtagtagattacagtacatcgtttgaagttgagt
tggtgcacctaattaaataaaagaggttactcttaacatatttttaggecattecgttgtyg
aagttgttaggctgttatttctattatactatgttgtagtaataagtgecattgttgtacce
agaagctatgatcataactataggttgatccttcatgtatcagtttgatgttgagaatac
tttgaattaaaagtctttttttatttttttaaaaaaaaaaaaaaaaaaaaaaaaaaaaa



EMBL-EBI ::° 2. X03635| Help ; Feedback

Databases Tools Research Training Industry | About Us Help Site Index [ &

EBI > Search for X03635 in All results
All results (12)

Genomes (2) Nucleotide Sequences / EMBL Release (Normal Divisions)
Nucleotide Sequences (7)
Protein Sequences (2 X03635
Gene Expression (1) Homo sapiens mRNA for oestrogen receptor

View: inENA InEMBL format inSRS inEMBL-SVA LaunchNCBIBLAST Launch FASTA

References: Taxonomy InterPro Ensembl Gene UniProtKB EMBL-Bank (Coding Sequence) PDBe HGNC Medline
QA ApvANCED SEARCH
[#] Query SuccEesTions » View all 4 results...

Genomes /HGNC
HGNC:3467

Approved Symbol:ESR1  #) Discover more about this gene...
Approved Name: estrogen receptor 1

Status: Approved

Aliases:NR3A1 Era

Locus Type:gene with protein product

Chromosome: 6q24-q27

References: Medline UniProtKB Ensembl Gene EMBL-Bank

Genomes / Ensembl Gene

ENSG00000091831 g Discover more about this gene...
estrogen receptor 1 [Source:HGNC Symbol;Acc:3467)
Species:Homo sapiens

References: Taxonomy Ensembl Genomes Gene UniProtKB Ensembl OMIM GO PDBe HGNC EMBL-Bank

Nucleotide Sequences / ASTD

TRANO00000039246
Homo sapiens transcript, product of gene ENSG00000091831 with CDS and translation.
References: Ensembl Taxonomy EMBL-Bank

Nucleotide Sequences / EMBL-Bank (Coding Sequence)
CAD97416
Homo sapiens (human) hypothetical protein

View: inENA in EMBL format inSRS Launch NCBIBLAST LaunchFASTA
References: EMBL-Bank (Coding Sequence) UniProtKB EMBL-Bank




EMBL-EBI :* 3} GRS Fiid teip Feedvack

Databases | Tools | Research | Training | Industry | AboutUs | Help | Site Index B &

E N A W/ Textsearch Sequence search
= ENA Home Enter or paste text or ENA accession number: Upload file of accessions:
= Search & Browse (Search ) [ Choose File ) no file selected [ Search )
= Submit & Update —
= About ENA
= Contact EMBL-Bank: X03635.1 : Homo sapiens mRNA for oestrogen receptor

View: TEXT FASTA XML Download: TEXT FASTA XML

Overview Source Feature(s) Other Features Assembly References Comments Sequence Send Feedback 4
Organism Molecule type Topology Data class Taxonomic Division

Homo sapiens mRNA linear STD HUM

Sequencelength R sequencevers'on o Flrstpubllc e L,astupdated cresenenssssnsnenss | sessusuenens

6,450 1 18-NOV-1986 07-0OCT-2008

keywords B . L

estrogen receptor, receptor, steroid hormone receptor.

Sé condary Aec'essb'n(s') ....................................................................
M11457.

Lineage

Eukaryota, Metazoa, Chordata, Craniata, Vertebrata, Euteleostomi, Mammalia, Eutheria, Euarchontoglires, Primates, Haplorrhini, Catarrhini,
Hominidae, Homo

Navigation



Baoeic TTpWTEIVIKWY OEOOUEVWV

Swissprot. 1987, Uni Geneva + SIB. 2X0AMQOUOG TWV gyypa@wv/
TTPWTEIVWYV ATTO ETTICTAMOVEG.

TrEMBL. 1996. SIB + EBI. Autoparn JeTG@pacn Twv akoAouBiwv TTou
Bpiokovtal otnv EMBL. Acdopéva otnv idla popeny ue TNV Swissprot.
MTTopei va gival UTTOBETIKES ) 0 OXOAIAOUOG Va PNV €ival EKTEVAG, OTTWC
oTnv Swissprot.

PIR. 1984, USA
UniProt. 2002. EvwBnkav ol TrTapatravw BACEIC.

UniMes: yia petayevwuika dedoueva, 0trou dev yvwpioupe atrd TToid €idn
TTPOEPXOVTAI O AKOAOUBIEC.



Swissprot (I

— ATT6 TNV gyypagr Tou TTPoNyoUUEVOU TTAPAdEIYUATOC, AKOAOUBAOTE TOV
ouvdeouo (link) Trpog Tnv B.A. UniprotKB/Swissprot, pe KwdIKd eyypa@ng
P03372

CDS 361..2148

product oestrogen receptor

translation
MTMTLHTKASGMALLHQIQGNELEPLNRPOLKIPLERPLCEVYLDSSKPAVYNY PEGAAYEFNARAAANAQOVYCOTCLPY
CPESEAAAFCSNCLECFPPLNSVE PSPLMLLHPPPOLS PFLOPHEQOOVPY Y LENEPSCY TVREACPPAFYRPNS DNRROG
GRERLASTNDKGSMAMESAKETRYCAVCNDYASCYHYCVWSCEGCKAFFKRS IQCHNDYMCPATNOCT I DXNRRKSCOAC

RLRKCYEVGMMKGGEIRKDRRGERMLKHKRORDDGEGRGEVESAGDMRAANLWPSPLMIKRSKKNS LALSLTADOMVSALL
DAEPPILYSEYDPTRPFSEASMMGLLTNLADRELVHMINWAKRVPGFVDLTLHDOVHLLECAWLEILMIGLVWRSMEHPV
KLLFAPNLLLDRNQCKCVECGMVEIFDMLLATSSRFRMMNLOGEEFVCLKSIILLNSGVYTFLSSTLKSLEEKDHIHRVLD
KITDTLIHIMAKAGLTLOOQHORLAQLLLILSHIRHMSNKGMEHLYSMKCKNVVPLY DLLLEMLDAHRLHAPTSRGGASY

EETDQSHLATAGSTSSHSLOKYYITGEAEGFPATV

J EMBL-Bank CDS: CAA27284

=» GOA P03372

=» HGNC 3467

= InterPro IPR000536, IPR001292, IPR001628, IPR001723, IPR008346, IPR013088, IPR024178

1A52, 1AKF, 1ERE, 1ERR, 1G50, 1GWQ, 1GWR, 1HCP, 1HCQ, 1L2l, 1PCG, 1QKT, 1QKU, 1R5K, 1SJ0, 1UOM,
1X7E, 1X7R, 1XP1, 1XP6, 1XPg, 1XPC, 1XQC, 1YIM, 1YIN, 1ZKY, 2AYR, 2B1V, 2B1Z, 2B23, 2BJ4, 2FAl, 2G44,

=» PDB 2G50, 210J, 210G, 210K, 2JF3, 2JFA, 20CF, 20UZ, 2P15, 2POG, 2Q6J, 2Q70, 2QA6, 2QA8, 2QAB, 2QE4, 2QGT,
2QGW, 2QH6, 2QR9, 2QSE, 2QXM, 2QXS, 2QZ0, 2R6W, 2R6Y, 2YAT, 3CBM, 3CBO, 3CBP, 3DT3, 3ERD, 3ERT,
3HLV, 3HM1, 3L03, 3058, 30S9, 30SA

=) UniProtKB/Swiss-Prot po3a72




UniProt & > UniProtKB
ee®

Downloads - Contact - Documentation/Help

Search Blast * Align * Retrieve 1D Mapping *
Search in Query
[ Protein Knowledgebase (UniProtkB) |3 (‘search ) (Advanced Search » ) (‘Clear)
P03372 (ESR1_HUMAN) 1 Reviewed, UniProtKB/Swiss-Prot %Of‘smzz"fveedba )
Last modified September 21, 2011. Version 176. )Y This entry in the past... () R:ad comm:nts (0) or add your own
[xml | rdf/xm| | gff | fasta

» 4 Clusters with 100%, 90%, 50% identity | .~ Documents (6) | | | Third-party data

%

Names and origin

)

Protein names Recommended name:
Estrogen receptor
Short name=ER
Altemative name(s):
ER-alpha
Estradiol receptor
Nuclear receptor subfamily 3 group A member 1

Gene names Name:  ESR1

Synonyms:ESR, NR3A1
Organism Homo sapiens (Human)
Taxonomic identifier 9606 [NCBI)]

Taxonomic lineage Eukaryota » Metazoa » Chordata » Craniata » Vertebrata » Euteleostomi » Mammalia » Eutheria » Euarchontoglires » Primates » Haplorrhini » Catarrhini » Hominidae » Homo

Protein attributes

Sequence length 595 AA.
Sequence status Complete.
Protein existence Evidence at protein level



BA TTPWTEIVIKWYV ETTIKPATEIWV

MpwrTelvikn emIKpdTEIa: Mia TTEPIOXH TNG TTPWTEIVNG ME CUYKEKPIUEVN AEITOUpyia/
QoMM Kal KAAG ocuvTnpENUEVN.

A1dpopes Baocelg 0edOUEVWY, OTTWG:
— PROSITE
— Pfam
— PRINTS
— ProDom
— SMART
— TIGRFAMs
— PIR superfamily
— Superfamily

‘Exouv evowpaTtwBei oto INTERPRO.

To INTERPRO TrepI€xel TTPWTEIVIKEC ETTIKPATEIEC. TO TTPOYPAUMA
INTERPROscan avixveugl QuTEC TIG ETTIKPATEIEC OTIC TIPWTEIVEG.



Family and domain databases

InterPro

Gene3D

Pfam

PIRSF
PRINTS

SMART

SUPFAM
PROSITE

ProtoNet

IPR0O083946. Nucl_hormone_rcpt_ligand-bd.
IPR0O00536. Nucl_hrmn_rcpt_lig-bd_core.
IPR001292. Oestr_rcpt.

IPR024178. Oestrogen_rcpt-rel.
IPR0O01723. Str_hrmn_rcpt.

IPRO01628. Znf_hrmn_rcpt.

IPR013088. Znf_NHR/GATA.

[Graphical view]

G3DSA:1.10.565.10. Nucl_hrmn_rcpt_lig_bd. 1 hit.
G3DSA:3.30.50.10. Znf_NHR/GATA. 1 hit.

PF00104. Hormone_recep. 1 hit.
PF02159. Oest_recep. 1 hit.
PF00105. zf-C4. 1 hit.
[Graphical view]

PIRSF002527. ER-like_NR. 1 hit.

PR00543. OESTROGENR.
PR00398. STRDHORMONER.
PR0O0047. STROIDFINGER.

SM00430. HOLLI. 1 hit.
SM00399. ZnF_CA4. 1 hit.
[Graphical view]

SSF48508. Str_ncl_receptor. 1 hit.

PS00031. NUCLEAR_REC_DBD_1. 1 hit.
PS51030. NUCLEAR_REC_DBD_2. 1 hit.
[Graphical view]

Search...



BA tpiodiacTatwy douwyv PDB

Yearly Growth of Total Structures

be viewed by hovering mouse over the bar

Protein Data Bank (PDB)
— NoukAeikd oéa e
—  TOPTTAOKO TWV TTAPATIAVW o

«  MéBodol
— X-ray (~59000) o

-
19982
=

— NMR (~8500)

1996
-

— KpUo-nAekTpOVIKA

1994
=

MikpookoTria (~300)

L4
1992)g

« O1 Tapatdvw pEBodol Bpiokouv

TIC ouVTETAYUEVEC (3D) Twv
aTOMWYV TOU [BI0AOYIKOU Uopiou.

 Ta apxeia JE TIC OUVTETAYMEVEC
dlapalovTal atrod €10IKA
TTpoypauuaTa (1.x Rasmol) 1rou
atreikovi(ouv T OOPN OTO XWPO




B.A. TpIcOIACTATWY OOUWV

« CATH: katnyoplotrolgi TIC TPIOOIACTATEG DOPES TWV TTPWTEIVIKWV
ETTIKPATEIWV IEPAPXIKA, o€ 4 Baoikd eTTiTTEDQ.

* H kartnyoplotroinon YiveTal ye £éva ouvOuaono auTOpaTwy PEBOOWV Kal
avBpwITIivnG Kpiong.

TIM barrel

flavodoxn
(4hn}

Sandwich

[TrebiAT)

What do the letters "C.A.T.H.S.0.L.1.D" mean?

CATH is a tree-like, hierarchical classification that starts off at the tree “trunk” by clustering protein domains into broad categories (e.g. C, or class, where domains are
clustered solely based on their general secondary structure content). As the hierarchy moves away from the “trunk” to the “branches”, more stringent clustering criteria are
applied to provide clusters of domains with finer granularity of similarity.

Depth | Letter Name

1
2
3
4

9.
W.
W.

ele@ @ @

Class

Architecture

Topology

Homologous Superfamily
Sequence Family (S35)

Orthologous Family (S60)

“Like"” domain (S95) *
Identical domain (S100)

Domain counter

Clustering criteria

Secondary structure content

General spatial arrangement of secondary structures

Spatial arrangement and connectivity of secondary structures (fold)

Manual curation of evidence of evolutionary relationship (at least two criteria from sequence/structure/function must be observed)

>= 35% sequence similarity
>= 60% sequence similarity

>= 95% sequence similarity
100% sequence similarity

Unique domains



Bdoesic To100100TATWY OOUWYV

CATH Domain: 1cukA01 o

PDB 1cuk, Chain A, Domain 1 [2]

CATH Code Level Description Links
92 Mainly Beta
o 2.40 Beta Barrel

OB fold (Dihydrolipoamide
Acetyltransferase, E2P)

Nucleic acid-binding proteins Gene3D

1cukA01

What do the letters "C.A.T.H.S.0.L.1.D" mean?

CATH is a tree-like, hierarchical classification that starts off at the tree “trunk” by clustering protein domains into broad categories (e.g. C, or class, where domains are
clustered solely based on their general secondary structure content). As the hierarchy moves away from the “trunk” to the “branches”, more stringent clustering criteria are
applied to provide clusters of domains with finer granularity of similarity.

Depth Letter Name Clustering criteria

1 ). |Class Secondary structure content
2 4. |Architecture General spatial arrangement of secondary structures
3 . |Topology Spatial arrangement and connectivity of secondary structures (fold)
4 ). |Homologous Superfamily |Manual curation of evidence of evolutionary relationship (at least two criteria from sequence/structure/function must be observed)
5 &) |Sequence Family (S35) >= 35% sequence similarity
hol Famil
6 ® ?" ologous Family (S60) |, _ 60% sequence similarity
7 @ |“Like” domain (S95) * >= 95% sequence similarity
8 @ |Identical domain (S100) | 100% sequence similarity
9 D |Domain counter Unique domains



MeTaBoAIKG yovoTraTia

Metabolic and Signaling Pathways

Enzymes and enzyme nomenclature

Metabolic pathways
BioCarta
BioCyc
Bionemo
BioSilico
BRITE - Biomolecular Relations in Information Transmission and Expression
BSD - Biodegradative Strain Database
HMDB
HMDB - The Human Metabolome Database
KEGG - Kyoto Encyclopedia of Genes and Genomes
Klotho
LIGAND
MedicCyc
MetaCrop
MetaCyc
Metagrowth
MMCD
MODOMICS
NMPDR - National Microbial Pathogen Data Resource
Pathguide
PMAP
PUMA2
SYSTOMONAS
UM-BBD

Protein-protein interactions

Signalling pathways



KEGG pathways

Kyoto encyclopedia of genes and genomes.

2010: 374 petafoAIKd povoTTaTia.

— KEGG PATHWAY Database

Kypto Encyclopedinol
K Ge##% 8nd Genomes
[ G Wiring diagrams of molecular interactions, reactions, and relations

KEGG2 PATHWAY BRITE DISEASE DRUG KO GENES GENOME LIGAND DBGET

Select prefix Enter keywords

I 4

map {Organism? E\ Help

Pathway Maps

KEGG PATHWAY is a collection of manually drawn pathway maps (see new maps, change history, and
last updates) representing our knowledge on the molecular interaction and reaction networks for:

0. Global Map

1. Metabolism
Carbohydrate Energy Lipid Nucleotide Amino acid Other amino acid Glycan
Cofactor/vitamin Terpenoid/PK Other secondary metabolite Xenobiotics Overview

. Genetic Information Processing

. Environmental Information Processing

. Cellular Processes

. Organismal Systems

. Human Diseases

and also on the structure relationships (KEGG drug structure maps) in:
7. Drug Development

AUV HLWN

KEGG Atlas may now be used to examine any of the KEGG pathway maps.



K[cc Glycolysis / Gluconeogenesis - Reference pathway

[ Pathway menu | Pathway entry | Hide description ]

Glycolysis is the process of converting glucose into pyruvate and generating small amounts of ATP (energy) and NADH (reducing
power). It is a central pathway that produces important precursor metabolites: six-carbon compounds of glucose-6P and fructose-
6P and three-carbon compounds of glycerone-P, glyceraldehyde-3P, glycerate-3P, phosphoenolpyruvate, and pyruvate
[MD:M00001]. Acetyl-CoA, another important precursor metabolite, is produced by oxidative decarboxylation of pyruvate
[MD:M00679]. When the enzyme genes of this pathway are examined in completely sequenced genomes, the reaction steps of
three-carbon compounds from glycerone-P to pyruvate form a conserved core module [MD:M00002], which is found in almost all
organisms and which often corresponds to operon structures in bacterial genomes. Gluconeogenesis is a synthesis pathway of
glucose from noncarbohydrate precursors. It is essentially a reversal of glycolysis with minor variations of alternative paths
[MD:M00003].

Reference pathway
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KEGG pathways

Ko

ENZYME:3.1.3.9

Help )

Entry

EC 3.1.3.9 Enzyme

glucose-6-phosphatase;
glucose 6-phosphate phosphatase

Class

Hydrolases;
Acting on ester bonds;
Phosphoric-monoester hydrolases

BRITE hierarchy)

Sysname

D-glucose-6-phosphate phosphohydrolase

Reaction(IUBMB)|D-glucose 6-phosphate + H20 = D-glucose + phosphate [RN:R00303]

Reaction (KEGG)

R00303 > R0O1788
Show all

Substrate

D-glucose 6-phosphate [CPD:C00092];
H20 [CPD:C00001]

Product

D-glucose [CPD:C00031];
phosphate [CPD:C00009]

Wide distribution in animal tissues. Also catalyses potent
transphosphorylations from carbamoyl phosphate, hexose phosphates,
di te, lpyruvate and nucleoside di- and
triphosphates, to D-glucose, D-mannose, 3-methyl-D-glucose or
2-deoxy-D-glucose [cf. EC 2.7.1.62 (phosphoramidate---hexose
phosphotransferase), EC 2.7.1.79 (diphosphate---glycerol
phosphotransferase) and EC 3.9.1.1 (phosphoamidase)].

Pathway

ec00010 Glycolysis / Gluconeogenesis
ec00052 Galactose metabolism

ec00500 Starch and sucrose metabolism
ec01100 Metabolic pathways

Orthology

K01084 glucose-6-phosphatase

Genes

HSA: 2538(G6PC) 57818 (G6PC2)
PTR: 741431(G6PC2)

McC: 712053

MMU: 14377 (G6pc)

25634 (G6pc)

403492 (G6PC)

BTA: 538710 (G6EC)

SSC: 100134959 (G6EC)

K cc REACTION: R01788
Help )
Entry R01788 Reaction
Name alpha-D-Glucose 6-phosphate phosphohydrolase
Definition|alpha-D-Glucose 6-phosphate + H20 <=> alpha-D-Glucose +
Orthophosphate
Equation [C00668 + C00001 <=> C00267 + C00009
OH O (OH
Ho—po” " HOAO“
1
o) " b, / W “u
HO" OH < Ve ~ ~ HO OH
OH / \‘ OH
CO0668 K \“1/ Co0267
H\O/H 9
P
co0o01 HO™y OH
Co0009
RPair RP00216 C00267_C00668 main
RP05676 C00001_C00009 leave
RP06709 C00009_C00668 leave
Enzyme 3.1.3.9
Pathway rn00010 Glycolysis / Gluconeogenesis
rn00052 Galactose metabolism
rn00500 Starch and sucrose metabolism
rn01100 Metabolic pathways

Orthology

K01084 glucose-6-phosphatase [EC:3.1.3.9]

All links

Ontology (5)

KEGG BRITE (5)

Pathway (89)

KEGG PATHWAY (89)

Disease (1)

OMIM (1)

Chemical substance (6)
KEGG COMPOUND (6)

Chemical reaction (12)
KEGG ENZYME (4)
KEGG REACTION (2)
KEGG RPAIR (5)
KEGG RCLASS (1)

Genome (2)

KEGG GENOME (2)

Gene (58)

KEGG ORTHOLOGY (1)
KEGG GENES (20)
KEGG DGENES (8)
KEGG EGENES (29)

Protein sequence (64)
UniProt (25)

PRF (3)
RefSeq(pep) (25)
PMD (11)

DNA sequence (50)
RefSeg(nuc) (30)
Gensank (10)

EMBL (10)

Protein domain (2)
InterPro (1)

Pfam (1)

Literature (3)
PubMed (3)

Enzyme (4)

BRENDA (1)
EXPASY-ENZYME (1)
EXPLORENZ (1)
IUBMB (1)

All databases (296)

All links

Ontology (2)
KEGG BRITE (2)
Pathway (8)

KEGG PATHWAY (8)
Chemical substance (4)
KEGG COMPOUND (4)
Chemical reaction (5)
KEGG ENZYME (1)
KEGG RPAIR (3)
KEGG RCLASS (1)

Gene (1)
KEGG ORTHOLOGY (1)
All databases (20)



Bdaoeig Asdopévwv

Pubmed

BA tou NCBI. =¢kivnoe Tov lavoudpio Tou 1996.

Kataxwpei OAEC TIC ONUOCIEUNEVEG EPYATIEC TTOU TTPOEPXOVTAI OTTO TOV EUPUTEPO
XWPO TNG BIOIATPIKAG

~20 ekaTtopupla epyaciec kataxwpnuéveg (louAiog 2010)

Ortav pia gepyacia yiveral 0ekTr atrd 10 TTEPIODIKO, KaTaTiBeTal kal otnv Pubmed

H Pubmed divel éva povadikd kKwdiko eyypa®ns (PMID) kar A£¢gig kKA€1DIG TTou
XapakTnpiCouv 10 TTEPIEXOPEVO TNG epyaciac (MeSH terms).

AT1é 10 2007, To NIH aTTaITEl OTTOIEC EPEUVNTIKEC EPYATIEC EXOUV XpnMaTodoTnOEi
atrd auTo, Ta ATTOTEAEOHATA TOUG va YivovTal TTpooBdaciya o€ OAoUG, HECW TOU
Pubmed Central (eviog 12 unvwyv atrd Tnv nuepopnvia dnuoacicuong). (~ 1
EKATOMUPIO EPYATIEC)

gnCr _H

in PubMed Central -~
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Life with 6000 genes.

Goffeau A, Barrell BG, Bussey H, Davis RW, Dujon B, Feldmann H, Galibert F, Hoheisel JD, Jacq C, Johnston M, Louis EJ,
Mewes HW, Murakami Y, Philippsen P, Tettelin H, Oliver SG.

Université Catholigue de Louvain, Unité de Biochimie Physiologique, Place Croix du Sud, 2/20, 1348 Louvain-la-Neuve, Belgium.
Commentin:

Science. 1997 Feb 21;275(5303):1051-2.

Abstract

The genome of the yeast Saccharomyces cerevisiae has been completely sequenced through a worldwide collaboration. The
sequence of 12,068 kilobases defines 5885 potential protein-encoding genes, approximately 140 genes specifying ribosomal
RNA, 40 genes for small nuclear RNA molecules, and 275 transfer RNA genes. In addition, the complete sequence provides
information about the higher order organization of yeast's 16 chromosomes and allows some insightinto their evolutionary
history. The genome shows a considerable amount of apparent genetic redundancy, and one of the major problems to be
tackled during the next stage of the yeast genome project is to elucidate the biological functions of all of these genes.

PMID: 8848441 [PubMed - indexed for MEDLINE]
Publication Types, MeSH Terms, Substances, Grant Support
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Related citations =

Sequence analysis of a near-subtelomeric 35.4
kb DNA segmenton th_e rightarm o [Yeast. 1997]

Complete nucleotide sequence of
Saccharomyces cerevisiae chror [Science. 1994]

The sequence of a 36 kb segment on the leftarm
of yeast chromosome X identifies 2. [Yeast. 1994]

Sequencing the yeast genome: an
international achievement. [Yeast. 1994]

Complete nucleotide sequence of
Saccharomyces cerevisiae chror [EMBO J. 1996]

See reviews...

See all...

Cited by over 100 PubMed Central '#
articles

Species concepts in Calonectria
(Cylindrocladium). [Stud Mycol. 2010]

Genome sequence of the necrotrophic plant
pamogenAPlythium'uItjmum | [Gt_enc_)_me Biol. 2010]

Reconstruction and validation of RefRec: a
global model for the yeast moli [PLoS One. 2010]

See all...
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Life with 6000 genes.
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The genome of the yeast Saccharomyces cerevisiae has been completely seguenced
through a worldwide collaboration. The seguence of 12,068 kilobases defines 5885
potential protein-encoding genes, approximately 140 genes specifying ribosomal
RNA, 40 genes for small nuclear RNA molecules, and 275 transfer RNA genes. In
addition, the complete sequence provides information about the higher order
organization of yeast's 16 chromosomes and allows some insight into their
evolutionary history. The genome shows a considerable amount of apparent genetic
redundancy, and one of the major problems to be tackled during the next stage of
the yeast genome project is to elucidate the biological functions of all of these
genes.

Universite Catholigue de Louvain, Unite de Biochimie Physiologigue, Place Croix
du Sud, 2/20, 1348 Louvain-la-Neuve, Belgium.
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Bionumbers

| eno BioNumbers - The Database of Useful Biological Numbers
| > + | http://bionumbers.hms.harvard.edu/

¢ | (Q~ Google

—TUNUNVMIB3R5S

THE DRATABASE OF USEFUL EBIOLOGICAL NUMEERS

Home \ Search Browse Resources BloNumber of The Month About Us Login \ Submit

Popular BioNumbers | Recent BioNumbers | Key BioNumbers | Amazing BioNumbers

Find Terms | ’ (search ) *

e.g., ribosome , p53 , glucose , CO2

Organism [ (all) )

Did you ever need to look up anumber like the volume of a cell or the cellular :
concentration of ATP, only to find yourself spending much more time than you wanted on ; :
the Internet or flipping through textbooks - all without much success? i | Didntfind what you looked for?

Let us know and we will try to

oA . L . X . help! (include email for an answer)
Well, it didn't happen only to you. It is often surprising how difficult it can be to find

concrete biological numbers, even for properties that have been measured numerous g
times. To help solve this for one and all, BioNumbers (the database of key numbers in : 9
molecular biology) was created. Along with the numbers, you'll find the relevant |
references to the original literature, useful comments, and related numbers.

BioNumber of the Month

Though we have made an honest first try at simplifying the process of finding useful
biological numbers, there is still much work to be done. A key challenge is filling in the
large number of missing items. Another challenge involves setting up a reliable
and discriminating search engine which on a first try yields the numbers a user is
actually interested in finding.

Length 2-4 mm

e

<« »(




Textpresso

*  Mnxavri avalitnong 1Tou eAEyXel OAOKANPO TO Keipevo piag epyaaiag (full text).

0006 Textpresso Home
< | » || + | 7 http:/ www.textpresso.org/ ¢ | (Qr Textpresso

Home : Sites : Downloads : Linking : Publications : About : Contact

NEW! Textpresso for Mouse and Textpresso for Mycoplasma now available. Click on

Textpresso Sites
Mouse or Mycoplasma on the left side menu.

C. elegans
Mouse
D. melanogaster
Neuroscience Textpresso is a text-mining system for scientific literature. Textpresso's two major
Arabidopsis elements are (1) access to full text, so that entire articles can be searched, and (2)
Dicty introduction of categories of biological concepts and classes that relate two objects (e.g.,
Mycoplasma association, regulation, etc.) or describe one (e.g., methods, etc). A search engine enables
Rat the user to search for one or a combination of these categories and/or keywords within an
Zebrafish entire literature.
Nematode

Textpresso is useful as a search engine for researchers as well as a curation tool. It was
developed as a part of WormBase and is used extensively by C. elegans curators.
Textpresso has currently been implemented for 17 different literatures, and can readily be
extended to other corpora of text.

Alzheimer's

S. cerevisiae
Candida

Textpresso for Site-
Specific Recombinases

Regulon DB

Ecoliwiki Textpresso
Ecocyc Textpresso
Vaxpresso

Pharmspresso

O. sativa

Textpresso for sea urchin



Clinical tests webpages

http://labtestsonline.org/
[Toid test yia TTOIEC a0BEveIEg

http://informeddna.com/index.php/

Informed Medical Decisions, Inc. is the only nationwide network
of independent genetic counselors.




2NUEPIVA AoKNOoN

« AgiTe TOV E£TNO10 KOTAAOYO TWV B.A.
« http://www.oxfordjournals.org/nar/database/a/




2NUEPIVA AoKNOoN

EMBL-bank

AkoAouBeioTe T0 link:
http://www.ebi.ac.uk/embl/

X03635 : Estrogen receptor alpha, Human

AvalnToTe TNV eyypagn tou Estrogen receptor alpha, otov

AvOpwTTo, XPNOIMOTTOIWVTAC TO accession number Tou
(X03635).

Acite T0 Nucleotide Sequence Tou mRNA o yopor) ENA kail o€
uoper EMBL format.

2TnVv popen ENA, deite Tnv akoAouBia w¢ FASTA format.




2NUEPIVA AoKNOoN

Swissprot

« ATMO TNV gyypa@n Tou TTPONYOUUEVOU TTAPAdEIYUMATOC, AKOAOUBAOTE TOV
ouvdeao (link) Trpog TV B.A. UniprotKB/Swissprot, pue KwdIKO eyypa®ng
P03372.

— AciTe

TO OVOMA KAl T CUVWVUNA TG akoAouBiag

Tnv TagIivouion Tou opyaviopou. H Tagivouion PTTopEi TTiceIc va
Bpebei kai oTnv 1I0T00€Aida Tou NCBI taxonomy
http://www.ncbi.nlm.nih.gov/

AeIToupyieg TN TTPWTEIVNG (Kal oto THAMA Twv Ontologies)
Tnv akoAouBia oe FASTA format

AkoAouBeioTe 10 ouvdeopo (Hs.208124) rpog Tnv B.A. Unigene kai
aTTO €KEi OEITE TO TTPOPIA YOVIOIOKNG EKPpacnG HEow Tou link ‘EST
profile’

ATTO TNV TTponyouuevn 1IoToo€Aida Tou Uniprot, akoAouBegioTe 10
ouvdeouo P03372 mrpog Tnv B.A. Intact (o1o TuApa protein-protein
interaction databases) yia va d€iTe TTOOEC TTPWTEIVIKEC
aAANAETTIOPACEIC £XEI TO estrogen receptor alpha.




2NUEPIVI AOoKNON

PFAM

« [1a Tnv akoAoubBia Tou Estrogen receptor alpha, até 1n Uniprot
akoAouBegioTe TN ouvdeon yia TNV B.A. TTPWTEIVIKWY ETTIKPATEIWV
(domains) Pfam (graphical view).

o AE€iTE TNV APXITEKTOVIKA TNG TTPWTEIVNG.
* [loid gival Ta Bacikd domains;

o Acite AeTITOPEPEDTEPA TNV EYYPAPN YIa TO Hormone receptor /
ligand binding domain.

« Acite o€ TT0IA €idN £Xel BPEOEi auTh N eIKPATEIA (OUVOETHUOC
‘'species’ ota aplioTePA TNG 1I0T00€AIdAC) (Tree).



2NUEPIVI AOoKNON

PDB

e Ao TNV TTponyouuevn 1I0Too€Aida Tou Uniprot yia Tnv eyypaen
estrogen receptor alpha, oto Tuyua 3D structure databases,
emAECTE RCSB PDB kal akoAouBeioTe T0 oUVOEOUO YIa TNV
1AS52 (eival 0 KwAIKOC eyypanc otnv PDB). Eival n kpuoTaAAIKn
OOMN TNG ETTIKPATEIAC OE CUUTTAEYMA UE TNV OICTPADIOAN.

o 2NV 0E€Ia TTAEUPA TNG IOTOCENIDAG MTTOPEITE VA OEITE TNV
Tp10dIdoTATn OOMN MEOW TOU OUVOEOHOU ‘view in Jmol'.



KEGG

« Amo TnVv 1IoTo0eAida Tou Uniprot yia 1o Estrogen receptor alpha,
akoAouBeioTe To ouvdeopo hsa:2099 mrpocg Tn B.A. KEGG.

Genome annotation databases

Ensembl ENSTO00000206249; ENSP00000206249; ENSG00000091831.
ENST00000338799; ENSP00000342630; ENSG00000091831.
ENST00000440973, ENSP00000405330; ENSG00000091831.
ENST00000443427, ENSP00000387500, ENSG00000091831.

GenelD 2099.
KEGG hsa:2099.
UCSC uc003gom.2. human.

Organism-specific databases

*Aecla TG veéag 10TooeAidag (010 KEGG), akohouBeioTte To ouvdeopo KEGG
disease kai oTn cuvéxela 1o ouvdeopo HO0026 yia endometrial cancer.

21N vEa 10TO0€AIdA, oTO THAMA ‘markers’ dgiTe TToIG yovidia XPNOINOTIOIoUVTAl WG
MOpPIaKOi OEIKTEC TNG a0BEvelag.

2710 0€€IA TNG 1I0TOOEAIDAG akoAouBeioTe To ouvdeouo KEGG pathways, yia va deite
TO MOPIOKO PMOVOTTATI TOU KApPKivou Tou evdountpiou (link: hsa05213).



