NMPOIMPAMMA AIA BIOY MAOHZHZ AEITIA THN
EMIKAIPOIMOIHZH TNQZEQN AMO®OITQN AEI (NMEFA)

«OI oUyXpPOVEC TEXVIKEC BIO-avaAuon¢ OTnv UyEia, tn yewpyia, 1o
repIBaAAov kai tn diatpopn»

EMIXEIPHLIAKO NMPOIPAMMA

EKMAIAEYZH KAI AIA BIOY MAGHZH Ez nA

ENEVIVON STNV UOVWVIA TNE YVWONE, =g 207 2013
npdypappa yia my avanugn

YNOYPIFEIO NMAIAEIAXL KAl OPHIKEYMATAQON EYPQMAIKO KOINQNIKO TAMEIO
Evpwnaikn ‘Evwon EIAIKH YINMHPEZIA AIAXEIPIZHZ

E lik6 Kowwviké Tapei
peimRaRRe apes Me tn ouyxpnpatrodotnon tng EAAadag kat tng Evpwmaikng ‘Evwong



[Mpoypauua Aia Biou MaBnong. Tunua Bioxnueiag kai
BiotexvoAoyiag, NavemmoTruio @sooaAiagc.

TitAog AlGAEENC:
H BioTrAnpo@opikr Kal o1 eEAeUBepa DIABETIUES
Baoeig AedopEvwy yia avBpwTTIVEC AOBEVEIEC
UE YEVETIKO UTTORaBpPO.

['pnyopnc ApouTtdiag, Etrikoupog KaBnyntric BiotTAnpo@opikng otn [eVWUIKNA



[1poTEIVOUEVA CUYYPAUUATO

via BioTTAnpo@opikn

*  EAMnvikd cuyypdupoto:

Andreas D. Baxevanis & B.F. Francis Quellette. BromAnpogopur): ‘Evac
TPOKTIKOC 001 YOS Y10, TNV OVAALCT] YOVIOLWOV Kl TPOTEIVOV.

Yopia Koooiova. Bromhnpopopikn) - Avvatdtnreg & Ipoontikéc.

e AyyAMka cvyypaupota:

Jin Xiong. Essential Bioinformatics. (X0vtouo, meplektikd Kol omAd
YPOHUEVO GOYYPOALLL).

David W. Mount. Bioinformatics. Sequence and genome analysis.
(Extevéc ko moAD avalvTikd cOYYPOLLD)

Translational bioinformatics. Open access book.

http://www.ploscollections.org/article/browselssue.action?issue=info:doi/
10.1371/issue.pcol.v03.111
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BloTTAnNpO@OpPIKNA: TI €ival

H avarmru¢n Kal xprjon TEXVIKWY Kal EPYaAEiwV
TTANPOYOPIKAG/HABNUATIKWV/OTATIOTIKAG YIa TNV avaAuon BioAoyiKwv OedONEVWV

(KUpiw¢ poplakG BioAoyiag)

2AMEPQ YiveTal DIAKPION PETAEU TNG BIOTTANPOQOPIKAG KAl TNG UTTOAOYIOTIKAG
BioAoyiag
— BiomrAnpo@opikr: H avartugn pebddwv Kal TTpoypapuATWY.

— YTrohoyioTikr) BioAoyia: H xprijon Twv trapatrdvw JeBddwyv Kal TTPOoYPANUATWY Yida TV
avaAuon BioAoyikwyv OEOOUEVWIV.

2.UXVA ouufaivouv kai Ta U0 TAUTOXPOVA Kal Ta ouvopa OeV ival TTavta
eUdIAKPITO

[MOAAEG KAl CUPTTANPWHATIKEG METAEU TOUG €I0IKOTNTEG (aTTO BioAoyia, Bioxnueia,
Xnueia, Xnuik Mnxavikn, Mnxavikr, Y1roAoyiotég, MaBnuartikd, 21aTIoTIKNA K.Q.)
ouvepyadovTal CAUEPA OTO XWPO TNG BIOTTANPOQYOPIKNG

Eicaywyn



Eicaywyn

BloTTANpo@popIKN: BACIKOI TOUEIC
Bdaoeig dedopévwy (Databases)
— Opydvwon, ammoBrikeuon, avalrntnon Twv 0O0NEVWV.

AvaAuon akohouBiwv DNA, RNA, Tpwreivwy. (Sequence analysis)

— 2T0ixXIon aKOAOUBIWYV: ZUYKPIoN TWV AVTIOTOIXWV/OUOAOYWYV TTEPIOXWYV, METAEU OUO N
TTEPICCOTEPWY AKOAOUBIWV.

—  @uloyeveTikr avaAuon: O1 e€EAIKTIKEG OXEOEIC HETAEU OPOEIBWV QVTIKEINEVWY (yovidia,
TTPWTEIVEC, OpyaVvIOUOI).

Novidlakn puBuion/ékppacn (Gene expression)
AvaAuaon dedopévwy atro pikpoouaoToixies, RNA-seq.

Aopry RNA/mTpwrteivwy (structural biology):

[MpoBAewn deuTEPOTAYOUC KAl TPITOTAYOUGS OOPNAG. AVAAUON TTPWTEIVIKWY ETTIPAVEIWY TTOU
AaAANAETTIOPOUV PETAEU TOUG.

E¢oputn dedopévwy atrd BiBAloypagia (text mining).

BioAoyika dikTua/povoTraria, BioAoyia Zuotnudatwyv (FBA, MCA).

OvTtoAoyieg (Ontologies)

H xprion evog eAeyxopevou As€iAoyiou (ME 1IEpapXIK OOUNON), YIa TNV TTEPIYPAPN TWV
IOIOTATWY KAl TWV AEITOUPYIWY OUOEIOWY QVTIKEIMEVWV (TT.X TTPWTEIVWV).



loTOPIKN avadopoun

1965: H mpwTn €kdoan Tou Atlas of protein sequence and structure (Margaret
Dayhoff), Tpddpopog TNG BAong dedouEVWY TTPWTEIVIKWY akoAouBiwv PIR
(protein information resource).

— AkoAouBouv kai GAAeg Baoelg dedopévwy. 1986: Swissprot, Geneva

1970: AAy6pI6pog Needleman-Wunsch yia Tnv ouykpion akoAouBiwv
1990: Blast

1990s: Apxr Tou Human genome project, Tou ‘OAokAnpwOnke’ 10 2001.
Kivntrpiog duvapun yia TNV aAgatwdn avartTtugn tng BioTTAnpo@opIkAg.

Eicaywyn




[Tapov/peANOV

Méxpr To 2000, BiotTAnpo@popIk oriNaIve KUpiwg avaAucon akoAouBiwv.

H yevwuIK attoTEAEDE TO €PEBIOUA YIA TV AVATITUEN TEXVOAOYIWVY TTOU
KAVOUV PETPAOEIC EUPEIAC KAINAKOC.

AT1T6 10 2000 KaI peTa, n BiotrAnpo@opikny KaAEiTal ETTIOEIC va
OlaXEIPIOTEN KAl va avaAuoel peyaAa kail TToAUTTAOKa dedopéva aTro 10

XWPO TNG YEVWHMIKAG, TG YOVIOIAKNC €KPPAONG, TNG TTPWTEOMIKNAC K.A.

[TA€ov 0 6pO¢ ‘BIOTTANPOPOPIKN €ival TOOO £CEIDIKEUPEVOG/YEVIKOG, OO0
Kal 0 0po¢ ‘Mopiakn BioAoyia’!

BpiokopaoTe o€ pia JETARATIKN TTEPIODO Yia TIC BIOAOYIKEC ETTIOTAMEC,
OTTWE N PUOIKA TTPIV TTOAAG Xpdvia. BEBain n 100X TTEPICCOTEPWV
MABNUATIKWYV, OTATIOTIKAG KAl TTANPOPOPIKAS (TTPOYPANMATIONOG)
MECOTTPOBECUA OTO TTPOYPAMUA OTTOUDWV.

Eicaywyn



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

AtroéoTTacua aTro:
— 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 UMPBOUAEUTIKR (OOUAEIG aTrd TO OTTITI)?



XaunNAG KOOTOC YEVWUHIKWY TEXVOAOYIWV Ba
odNynNoel 0€ KABNUEPIVEC EQPAPUOYEC.

Kbdot0g aAAnhodyiong mEPTeL dapKaG.
— lllumina -> 1 lane: 19GBp, ~ €3000, 10 BakTnplaka yevwuara.
Ta dciypaTta atrooTEANOVTAI O€ KEVTPA UE NEYAAEC EYKATAOTAOEIC KAl

XapNAG KOOTOC AciToupyiag (olkovopia KAipakag). H avaiuon Twv
OEOOMEVWV OUWG OEV UTTOKEITAI OE OPOUC OIKOVOMIaC KAiJaKaC.

[TA€ov, Eva onuavTikO HEPOG TOU OAIKOU KOOTOUC €ival N
BlotTTAnpogopik avaAuon.

Mnxavriuara aAAnAouxiong akpiBa (lllumina ~ €600.000) - service
PTNVO.

MicB6¢ akpIO¢ (iowg Eva VEO HOVTEAO CUNBOUAEUTIKAGC?)

YT1roAoyIoTAC ¢TNVOC (€3-5.000), eppdoov TTpOKEITAI YIA PIKPA
yovidiwpaTta (de novo assembly), i yia re-sequencing.



XapnAG KOOTOC YEVWUIKWY TEXVOAOYIWV Ba
o0NynNoEl 0€ KABNUEPIVEC EQPAPUOYEC

KooTtog aAAnAouxiong
— http://www.genome.qgov/sequencingcosts/

O vopog Tou Moore TTpoBAETTEI DITTAACIACHO TNG UTTOAOYIOTIKAG 10XUG
KGBe dUo Xpovia.




XapnAG KOOTOC YEVWUIKWY TEXVOAOYIWV Ba
o0NynNoEl 0€ KABNUEPIVEC EQPAPUOYEC

*  KbooTtog aAAnAouxiong
— http://www.genome.gov/sequencingcosts/

Cost per Genome
$100,000,000
RIS Moore's Law

$1,000,000

$100,000

"mHHH National Human
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genome.gov/sequencingcosts




Epappoyeg
'EAEyX0OC £CENIKTIKWY UTTOBETEWY -
[1poEAEUON -
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‘EAgyX0G €CEAIKTIKWYV UTTOBECEWV

AT1r6 TTOU TTPpONRABE 0 166 HIV;

Tree for viruses (HIV/SIV) Primate hosts
SIVepz Chimpanzee
HIV-1/0 Human
SIVepz Chimpanzee 1 PWTOEM (pqvio"rn KE
HIV-1/N Human - -,
| [ —— o MUOCTNPIWOWG OTIG APXEG
SIVagmTAN Tantalus monkey Tng 6£Ka£-riqg TOU 1 980 .
SIVagmGRlI Grivet monkey
_I SIVagmVER Vervet monkey
SIVsyk Sykes' monkey
HIV-2/8 Human
-: ::\\/’-2/!\ :uman
sm ooty mangabey , ”
— - O 1UtrOoG HIV-1 £€10AB€

_:IVIhoest L'Hoest monkey O'Toug ave p(iﬂTOUQ, iO'(.Ug
SIVsun Sun-tailed monkey , -
SIVeol Colobus monkey Traplo.o-o.rapsg aTro |“I 1

f———— 0.1 substitutions/site (popéG! aTré Tov Xll’lTraTzr’l'

O 1Utrog HIV-2 £101AB¢€
OTOUG aVOPWITOUG, aTTd TOUG
sooty mangabees




‘EAgyX0G €CEAIKTIKWYV UTTOBECEWV

A6 1ToU TTPOoNABE 0 166 HIV-1 subtype M; lNpoéAeuon otnv Kevrpik AQpPIKA.

OTav TTPWTOEVTOTTIOTNKE, APKETOI aoBeveic oTNV ANEPIKN ATAV TTPOC@PATOI

AITIVOi HETAVAOTEG.

Kdatroiol icxupifovtav OTI TTHYE a1rd TNV AMEPIKA oTNV AITA OTa NECO TwV 70s,

AOYyw oceggoTOoUpPICHOU.

AT1ré TnV AiTr 0TnV AJEPIKA N TO AVTIOETO;

O Worobey xpnoipotroinoe akoAouBieg HIV amd cuvrnpnuéva deiypara

Aimivwyv acBsvwyv (1983)

“USA first” model

probability = 0.01%

—

_
HIV-1
ancestor
in Africa

Virus migrates from _—:

Africa to USA? -

Virus migrates from
USA to Haiti?

B Africa

USA

B Haiti

“Haiti first” model
probability = 99.8%

: B Africa
HIV-1
ancestor
in Africa 1 B Haiti

T

Virus migrates
from Africa to Haiti - LISA

~1966 T

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




Emmionuia xoAépag otnv Aitr) 2010

*Metd tov celouo otny At (Iavovaprog 2010), Eéonace emonuia yorépag (OkToprog
2010).
*To PBaktpro Vibrio cholerae ehevBepmvel o To&ivn mov Tpokahel EvToveg ddpPoLEC
Kol 0PUOATMOT, £0¢ Kot 0AvaTo, EViOg OMY®mV ®P®OV, OV OEV AVTIUETOTIGTEL!
*H petdodooon yivetar 0tav to KOTPava EVOS LOAVGHEVOL ATOUOL EpBoVV GE PN LE
OGO VEPO 1 TPOOT).
*Ta dtopa ov 0ev TAPAYOLV APKETO YAGTPIKO LYPO GTO GTOUNYL TOVG, 1 TA, ATOLO UE
oudoa aipatog O eivor o evdimo.
*To Vibrio cholerae vrdpyel e vodTva TepiBdAlovia avd TNV VPTALO Kol AV Ol
ocuvOnkeg elvan evvoikéc, umopet va Eeondcel emonuio.
*H yolépa elvan dradedouévn oty Acia.
*Ta TpdTa Kpovouata TopaTNPNONKAY GE KEVTIPIKEG TEPLOYEC TOV VNGOV, GTNV KOIAAOO!
Artibonite, o efooudda petd tnv éAgvon NemaAélmv KvavoKpavmy, KOVTd GTO
oTPATOTEDO TOVC.
* AVupaTa amd TO GTPATOTENO KATEAN YAV GE YEITOVIKO TOTOUO.
*O1 kdtowkot katnyopnoav tov OHE 611
01 KLOVOKpavol Tov pOav va Bonbncovv gvBvvovtat yia 10 EEomacuo TG
emonuiag.
*011 0 OHE mpoonddnce va amokpOWeL 1O YEYOVOS Kal va unv avaridpel tig evfoveg
TOV

EECTOGOV TOPAYEC.



Emidnuia xoAépag otnv Aitr) 2010

* AAANAOVYIGT TOV YOVIOIDUOTOG:
*2 KAMVIK®OV GTEAEYMV OO TNV TOPIVY ETON UG otV ATT).
] KAvikd otédeyoc and v emonuia tov 1991 otn Notia Apepixn).
2 otéleym mov amopovodnkay otn Notia Acio to 2002 kor 2008.

*Entionc ypnowonomnkay ot pepikeg aAAniovyieg amd 23 dALa GTEAEYN VA TNV
VENAL0 (Ta TeAevTaia 98 ypovia).

1588 cuvinpnuéva opforoya yovidia ypnoipomomOnkay and to ke ctéAEYOC,
Y10 VO YIVEL TO PUAOYEVETIKO OEVOPO.



Emmionuia xoAépag otnv Aitr) 2010

ORIGIN OF CHOLERA OUTBREAK STRAIN IN HAITI

MJ-1236 Bangladesh 1
L B33 Mozambique 2004

MO10 India 1992
RC9 Kenya 1985
N16961 Bangladesh 1971

/C6 (C6706 Peru 1991)

BX330286 Australia 1986
NCTC 8457 Saudi Arabia 1910
MAK757 Celebes Islands 1937

2740-80 United States 1980

0395 India 1965
_:vsz Sudan 1968

1587 Peru 1994
62-339 Bangladesh 2002

TMAZ21 Brazil 1982

AM19226 Bangladesh 2001
MZO-2 Bangladesh 2001

MZO-3 Bangladesh 2001

12129(1) Australia 1985

TM11079-80 Brazil 1980
V51 United States 1987

VL426 UK Unknown

RC385 Chesapeake Bay 1998

Figure 2 (facing page). Reconstructing Phylogenetic
Relationships among V. cholerae Strains.

Panel A shows the phylogenetic relationships among
pandemic V. cholerae strains on the basis of single-
nucleotide variations identified among all strains for
which a set of 1588 orthologous genes has been com-
pletely sequenced.® The magnified inset represents
strains in the seventh pandemic, including H1, H2,
M4, C6, and N5. Panel B shows the phylogenetic rel-
ationships among a broad set of seventh-pandemic
V. cholerae strains.*® The phylogenetic tree is rooted
with three pre—seventh-pandemic strains.
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MeTayevwUIKN

MapdAANAN avixveuon OAwWV TwWV OpyavIoUWYV (UIKPOBIOKWYV) TTOU aTTapTiCOUV TNV UTTO
MEAETN OIKOAOYIKI) KOIVOTNTA.

YTIApXEl TIPOOTITIKI VA XPNOIUOTTOINBEI yia TTEPIBAANOVTIKEG
MEAETEG/avaAUOeIg/TTapakoAouBnon (o€ BAon pouTivag), 6Tav To KOOTOG aAAnAouxiong (A
MIKPOOUOTOIXIWV) MEIWBEI TTEPIOTOTEPO.

MAcovékTnua: Aegv Xpeiddetal va KaAAiEpynBouv
—  KAwvika deiyuata
— [MepiBalrovTikd deiyparta



Genome assembly

Key steps in de novo assembly

. Find reads that overlap by a specified _-MIU]I_

number of bases (the k-mer size)

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

. Link contigs to form scaffolds using -~
paired-end information SES ErSES EEEE ===

Diagrams from S. Batzoglou, Stanford



Metagenomics

Environmental Protection Agency (EPA)
The Clean Water Act: Fecal Source Identification.
Anocracpo and Microbial Source tracking guide Document (Iovviog 2005).

“The Clean Water Act establishes that the states must adopt water quality standards that are compatible with
pollution control programs to reduce pollutant discharges into waterways. In many cases the standards have been met
by the significant reduction of loads from point sources under the National Pollutant Discharge Elimination System
(NPDES). Point sources are defined as “any discernable, confined and discrete convey- ance, including but not
limited to any pipe, ditch or concentrated animal feeding operation from which pollutants are or may be discharged”.
However, more than 30 years after the Clean Water Act was implemented, a significant fraction of the U.S. rivers,
lakes, and estuaries continue to be classified as failing to meet their designated uses due to the high levels of fecal

bacteria (USEPA, 2000b). ASs a consequence, protection from fecal microbial
contamination is one of the most important and difficult challenges facing
environmental scientists trying to safeguard waters used for:

— recreation (primary and secondary contact),
— public water supplies,
— propagation of fish and shellfish.

Fecally contaminated waters not only harbor pathogens and pose potential high risks to human
health, but they also result in significant economic loss due to closure of shellfish harvesting areas
and recreational beaches.”




Phylochip

Affymetrix

MikpoouaoToixia TTou BacileTal oTov UBPIOIOUO KOUMATIWY
DNA (atré 1o TTepIBAAAOVTIKO O€iyua-Hiyua) TTAVW o€
kaBnAwpéva (oTo chip) probes.

— Probes Baaifovral oe RNA yovidia.

* RNA yovidia atroteAouvTal a1té BaBid cuvTnpnuEéVES Kal
atro Aiyo OUVTNPNPEVES TTEPIOXEG. 2TOV OXEDIAOHO TOU
chip, emAéyoupue TNV TTEPIOX avaAoya Pe To BaBuo
OlaXwpPIoUOU TTOU ETTIBUPOUUE

— BaBid cuvtnpnuéveg TTEPIOXEG YIa dIaXWPIOHUO
METACU €CEAIKTIKA ATTOUOKPUOUEVWYV OPYAVICHWV.

— YWnAQ PeTaBANTEG TTEPIOXEG YIA DIAXWPIOHUS PETALU
€CENIKTIKA KOVTIVIOV OUYYEVIKWY OpYaVIOUWV (TT.X.
2TEAEXN EVOG MIKPO[Biou)




Fig. 1. Applied multiple probe
concept. 16S rRNA-based
phylogenetic consensus tree
of all recognized sulfate-
reducing bacteria of the
orders "Desulfobacterales”
and "Syntrophobacterales”
showing examplarily the
hierarchical and parallel
specificity of oligonucleotide
probes.

Phylochip

Desulfotalea arclica, AF099061 DSTAL(5)
Desulfotalea psychrophila, AF039062

Desulfobacterium catecholicum, AJ237602

Desulforhopalus singaporensis, AF 118453 DSRHP 185
Desulforhopaius vacuolatus, L42613

Desulfofustis glycolicus, X99707

Desuifocapsa thiozymogenes, X95181

Desulfocapsa suifexigens, Y 13672

DSB230

Desulfobulbus rhabdoformis, 12253
Desuifobuibus propionicus, M344 10 DSBE (2)
Desulfobulbus elongatus, X85180

Desulforhabdus amnigena, X83274

Syntrophobacter wolini, X70905 SYBAC986
Desuifovirga adipica, AJ237605
Desuifacinum infernum, L27426 DSACT (2)

Desulfacinum hydrothermale, AF170417

Themodesuiforhabdus norvegica, U25627  TpRrHO (3)

&  Desulfobacter latus, M34414 DSBLAG23

| Y—— Desuifobacier haiofoierans, Y14 745
L—— Desuifobacter vibrioformis, U12254

~— Desulfobacter postgatel, M26633 DSB623a EEREE
Desuifobacter curvatus, M34413 DSB623b
= Desulfobacter hydrogenophilus, M34412
Desulfotignum ballicurn, AF233370
Desulfospira joergensenii, 99637 DSB986
Desuifobacula phenolica, AJ237606 DSBACL(5) DSB1030
Desulfobacuia toluolica, X70953
"Desulfobacterium vacuolaturm', M34408
"Desuifobactenum niacinl', U51845 DSBM1239 DSE220
Desulfobacterium autotrophicum, M34409
Desulfofaba gelida, AFD99063
Desu.ifofngus oceanense, AF099064 DSFRG (3) DSB674
—_Desulfofrigus fragile, AF093065
"Desulfobotulus sapovorans”, M34402 DSBOSA445
Desulfobacterium cetonicum, AJ237603 DS SDBM(4)
Desulfosarcing varnabilis , M34407 DSC193
"Desulfostipes sapovorans', AF148141
Desuifobacterium indolicum, AJ237607 DSBMIN218
*Desulfobacterium oleovorans', Y 17698 DCCB68
Desulfococcus multivorans, M34405 DCC209
Desulifonema ishimofonii, U45892 DSNISH(3)
Desulfonerna magnum, U45989 DSN658

~ Desulfonema fimicola, U45990

"Desulfoarculus baarsi®, M34403

Desulfornonile tiedjel, M26635
Desuifornonile limimaris, AF282177

DSHMON (2)

Desulfobacca acetoxidans, AF002671

Desuifocelia haiophila, AF022936

C’ Synirophus busweilii, X85131
Synfrophus genfianae, XB85132

—— " GeobaderPelobacterDesulfuromusa/Desulfuromonas

10%

DELTA495a
DELTA495b
DELTA495¢
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Phylochip

Desuffobacter spp.

= Desulfotignum balticum, AF233370
—Desuffospira joergensenii, X99637

_[ Desuffobacuia phenolica, AJ237606
Desuffobacula foluolica, X70953

_Eesulfofaba gelida, AF099063
Desulfomusa hansenii, AF321820

—EDesuﬂ'ofrigus oceanense, AF099064
Desuffofrigus fragile, AF099065

"Desuffobacterium niacini', U51845
"Desuffobacterium vacuolatum", M34408

Desulfobacterium autotrophicum, M34409
DS5S5658

Desufforeguia conservatrix, AF243334

"Desulfobotulus sapovorans”, M34402
Desulfosarcina variabilis , M34407

Desulfobacterium cetonicum, AJ237603

"Desuffostipes sapovorans”, AF148141

——— Desulfobacterium indolicum, AJ237607 DS§5658
"Desulfobacterium oleovorans", Y17698

Solar Lake mat clone SLM-DSBAC-81

Solar Lake mat clone SLM-DSN4

= Desuffococcus muffivorans, M34405

Solar Lake mat clones SLM-DSBAC-75,-76,-77

Desuffonema ishimotonii, U45992

Desuifonema fimicofa, U45990 3 !

Desuffonema magnum, U45989 1

Solar Lake mat clone SLM-DSBAC-32 | DSN658
18 Solar Lake mat clones

_F SLM-DSN-1,-2,-3,5,-6,-7,-8,8,-10,-11,-12

SLM-DSBAC 65,-70,-73,-78,-79,-84

SLM-CP-116
[~ Solar Lake mat clone SLM-DSBAC-74

—Desuffomonile fimimaris, AF282177
= Desuffomonife tiedjei, M26635

—_—

DSMON95

DSMON1421 j

DSB220

. DELTA495a
DCCg68

| DpsBacsss




In vitro
OIOYVWOTIKA TEOT
TTou PBaaoidovTal o€
MIKPOOUGTOIXIEC



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/GuidanceDocume
nts/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 IVDMIA 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 patientls 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.
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Epappoyec otnv TocikoAoyia/
TOCIKOYEVWHMIKNA

MéETpnon TNG YovIBIOKAG EKPPaoNnG META aTTO €KBeoN O€ TOECIKO
TTapAyovTa UTTOPEI va OEiCel TOV JOPIOKO pnXaviouod dpdong Tou
TTapAyovTa.
MTropei va attoTEAETEI HOVADIK MOPIOKN UTTOYPAPI) TOU OUYKEKPIMEVOU
TOEIKOU TTapAyovTa, yia HEAAOVTIKN avixveuor Tou.
— OpadoTtroinon TogIKWVY TTapayovTwy Pe Koivry dpdaon, Je BAon Tnv opoloTnTa
TWV HOPIAKWY TTPOPIA TOUG
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Rat major acute phase alpha-1 protein (MAP)
Rat tumor necrosis factor receplor (TNF receptor)
Rat liver mRNA for he at shodk protein (hsp80)
Rat 70 kd heat-shodklike protein
L-gulono-gamma-lactone oxidase, exon7
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S~ CYP3A1 gene for oytochrome PASD PCN1

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.
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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.



Environmental Protection
Agency (EPA)

http://www.epa.gov/osa/spc/pdfs/genomics.pdf

Genomics methodologies are expected to provide valuable insights for evaluating how
environmental stressors affect cellular/tissue functions and bow changes in gene expression may
relate to adverse effects.

However, the relationships between changes in gene expression and adverse effects are unclear at
this time and may likely be difficult to elucidate.

Nonetheless, EPA believes that some of these changes may prove to be predictive of subsequent
adverse effects. Changes in gene expression can be informative when a weight-of-evidence approach
for human and ecological health assessments is performed, particularly when used to explore the
possible link between exposure. mechanism(s) of action, and adverse effects. In addition, genomics
information may be useful to EPA in setting priorities, in ranking of chemicals for further testing, and
in supporting possible regulatory actions. While genomics data may be considered in decision-
making at this time, these data alone are insufficient as a basis for decisions. For assessment
purposes, EPA will consider genomics information on a case-by-case basis. Before such
information can be accepted and used, agency review will be needed to determine adequacy

regarding the quality, representativeness, and reproducibility of the data.
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Baoeig Aedopévwy: Eicaywyn

XpnaoigoTtroiouvTal yia:
—  Opydvwon
— Amobnkeuon
— Emegepyaoia
— AvadAtnon/emTavarttoktnon

TNG BIOAOYIKAG TTANPOQOpIag

Kupia €idn:

Emitredng opydvwong (Flat-files:) To 1016 atmAo €idog. OuoiaoTIKa €ival
KaTaAoyol

2 XE0I0KEG Baoelg. Mo TepiTTAoKeS Kal TTAEOV TTOAU dladedopéveg . I.x.,
SQL. H TTAnpo@opia opyavwveTal O€ TTIVOKES TTOU OXETICOVTAI JETAEU
TOUG. 'ETOI QTTOQEUYETAI N ETTAVAANWN KAl CUCOWPEEUON OEDOPEVWV

AVTIKEINEVOOTPEPEIC BACEIS K.Q.

AIaKPIiVOVTaI KUPIWG O€ APXEIAKEG/TTPWTEUOVTEG KO OEUTEPEUOVTEG

2TIG APXEIOKEG YiveTal KATABEDT DEQOPEVWIV EVW OTIG DEUTEPEUOVTEG T
dedouéva gival TTEPAITEPW
emmecepyacpéva/oxollaouéva/aAAnAoouvoedeuEva

LOCUS name of locus, length and type of sequence,
classification of organism, data of entry

DEFINITION description of entry

ACCESSION accession numbers of original source

KEYWORDS koy words for cross roeferencing this entry

SOURCE source organism of DNA

ORGANISM description of organism

COMMENT biological function or database information
FEATURES information about sequence by base position or range of positions
source range of sequence, source organism
misc_signal range of sequence, type of function or signal
mRHA range of sequence, mRNA
cos range of sequence, protein coding region
intron range of sequence, position of intron
mutation sequence position, change in sequence for mutation
BASE COUNT count of A, €, G, T and other symbols
ORIGIN toxt indicating start of sequonce
1 qq g gtttatggtt CCaaaatcgc

51 atatactcac ag q 99
1 database symbol for end of sequence

Figure 2.5. GenBank DNA sequence entry.
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Bionumbers

e0o BioNumbers - The Database of Useful Biological Numbers
Ml €3 http:/ /bionumbers.hms.harvard.edu/ ¢ J ' Google

= TONUNMB3RS

THE DATABASE OF USEFUL BIOLOGICAL NUMEBERS

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

Popular BioNumbers | Recent BioNumbers | Key BioNumbers | Amazing BioNumbers

5 | Find Torms |

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

Organism [ (all) 2]

I t
Did you ever need to look up a number 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? Didn't find what you looked for?

Let us know and we will try to
gei sek . = i . . 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
times. To help solve this for one and all, BioNumbers (the database of key numbers in
molecular biology) was created. Along with the numbers, you'll find the relevant
references to the original literature, useful comments, and related numbers.

4

L

BioNumber of the Month

Though we have made an honest first try at simplifying the process of finding useful
bioclogical 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 useris
actually interested in finding.
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Baoe€i¢ VOUKAEOTIOIKWY OEQOUEVWV (I)

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 karatiBetanl o€ pia armd 1i¢ BA, n otroia €xel kail Tn duvarotnta va
TNV avaBewpnoel (udvo auTr, yia ATTOTPOTTI ‘CUYKPOUCEWY’)

Kai o1 3 BA aviikouv aTo International nucleotide sequence database collection
(INSDC). Kabe pépa avraAdaoouv dedopéva. H idia akoAouBia X3. Néa €kdoon
ava diuivo.

AT16 10 2009, 10 INSDC &ekivnoe va KaTaxwpei Kal agop@oTroinTa dsdouéva
a1roé ueyAAng KAipakag aAAnAouyxioeig (Sequencing projects), €ite autd
TTpoépxovTal atrd KAaooIkEG peEBOdouUg aAAnAouxiong (Trace archive) (capillary
sequencing), €ite amd peBodoug aAAnAouxionsg 2ng yevidg (Read Archive) (454,
Solexa, Solid, Helicos)

/ IVI.\&ISDC.

CiB-DDBJ
DNA Data Bank of Japan
DDBJRead Archive
DDBJ Trace Archive

IAC
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Baoe€i¢ VOUKAEOTIOIKWY OeQONEVWV (1)

DDBJ/EMBL/GenBank database growth

bp

entries
130,000,000,000 140,000,000
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* Note : CON division is not counted in statistics of DDBJ periodical releases.

EveipovTal TrpoBANUATIONOI YIa TV atToBrkeuon OAWV auTwy Twv dedouEvwy!

Mavw atré 100 Aig Baoeig oto INSDC. ZuvTtopa avapéveral TTANBwWEA TTPOCWTTIKWY YEVWHATWV.
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Baoeic VOUKAEOTIOIKWY OEQOUEVWV.
e MBL format

sepen W
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BAo€eic VOUKAEOTIOIKWY OEDOUEVWIV.
EMBL format
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BAo€IC VOUKAEOTIOIKWY OEOOUEVWV.
FASTA format

>gi| 44890066 ref | NM_002228.3| Homo sapiens jun proto-oncogene (JUN), mRNA
CACATCATCGCCCTATTTTTAGCCCTTCGACTCCTAGCACATAACTCTTCACCTCGCCCTGCGATAAGGCECTC
AGACTTCCACTCAGCTCTCCGCTCAACCAGCCAGGCCCCCACTGGACGGTGCCCGCAGTCAGGCACGACAGACAG
ACACAGCCACCCAGCCAGCGTCCGCGCACGTATAGTCCGAACTGCAAATCTTATTTTCTTTTCACCTTCTCTCT
AACTCGCCCAGAGCTAGCCGCCTGCTCGCCTCCCCGGCGCTCCTCTTTCCCGCAGTCTCCACGAGAGCCTGGTCTCCA
CCCCCCCCCCCCACCACACCCCTCCTGCCCAGCCCCTCTTCACACCCCCCCAMNCGCACGCGETACCCACCGC
GCCCCCCCCCCCCAACTCCCCCACCCCCTCGCACCACCAAACANACTTTCCCCCCTCGOACGCACCCGAGACAN
GCTCCCACAGTCCCCGCAGCCGAACTTTTGCAACCCTTTCCTGCGTCTTAGCGCTTCTCCACGGCGGTAAAGAC
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BAoe€IC TTPWTEIVIKWY OEQOUEVWV

Swissprot. 1987, Uni Geneva + SIB. Zx0Aaouo¢ Twv dedOPEVWY ATTO
ETTIOTAMNOVEC

TrEMBL. 1996. SIB + EBI. AutépaTtn petagpaon Twv akoAouBiwv TTou
Bpiokovtal otnv EMBL. Agdopéva otnv idia pop@n Ye TNV Swissprot.
MTTOpEi va €ival UTTOBETIKEC I 0 OXOANIQOUOC VA PNV €ival EKTEVRC, OTTWG
oTnv Swissprot.

PIR. 1984, USA
UniProt. 2002. EvwBnkav ol TTapatravw PAaceic.

UniMes: yia petayevwpika dedopéva, 01Tou dev yvwpioupe atrd TTold €idn
TTPOEPXOVTAI O aKOAOUBiEC.
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Swissprot (|

Wo.:..- » UniProtKB

Search Blast * Algn Retreve 1D Mapping *
Search in Query
( Protein Knowledgebase (UniProtkB) ) {fewer) (Cwsr) Flelds »
BSFCAS (TRMA_VIBFM) ' Reviewed, UnProtKB/Swiss-Prot Contribut
Last modified August 10, 2010. Version 18. [ History... | - Send

% 2 Clusters with 100%, 90%, 509 identity Documents (1) Third-party data

>OQUE _L;..‘[__LL':_::!-....I.J_'.._ n::.,. 3 encet - Cros 38-rels

Names and origin

Protein names Recommended name.
tRNA (uracil-5-)}-methyltransferase
EC=2.1.1.35
Alternative name(s).
tRNA(M-5-US4)-methyltransferase
Short name=RUMT
Gene names Name: trmA
Orgered Locus Names:VPMJ11_2580
Organism Vibrio fischeri (strain MJ11) [Complete proteome) [HAMAP]
Taxonomic identifier 388396 [NCBI)
Taxonomic Insage Bacteria » Proteobactena » Gammaproteobactena » Vibrionales » Vibrionaceae » Alivibrio

Protein attributes

Sequence length 388 AAL
Sequence status Complete.
Proten existence Inferred from homology.

General annotation (Comments)

Function Catalyzes the formation of 5-methyl-uridne at position 54 (M-5-U54) in all tRNAs ( By similanty ). ( HAMAP MF 01011 )
Catalytic activity S-adenosyl-L-methioning + tRNA containing unding at position 54 = S-adenosyl-L-homocystene + tRNA containing nbothymiding at position 4. ( HAMAP MF 01011
Sequence simlanties Belongs 10 the methyltransierase superiamly. RNA M5U methyltransferase famly. TrmA sublamily.




Swissprot (I

Ontologies
Keywords
Biological process tRNA processing
Ligand S-adenosyl-L-methionine
Molecular function Methyltransferase
Transferase
Technical term Complete proteome
Gene Ontology (GO)
Biological process tRNA processing
Inferred from electronic annotation. Source: UniProtKB-KW
Molecular function tRNA (uracil-5-)-methyltransferase activity
Inferred from eldectronic annotation. Source: EC
Complete GO annotation...
Sequence annotation (Features)
Feature key Position(s) Length Description Graphical view
Molecule processing
1 Chain 1-358 358 tRNA (uracil-5-)-methyltransferase ( HAMAP MF_01011) ! 1
Sites
Active site 328 1 Nucleophile ( By simlanty )
Binding site 190 1 S-adenosyl-L-methionine ( By simlanty )
Bindng site 218 1 S-adenocsyl-L-methionine; via carbonyl oxygen ( By simlanty )
Binding site 223 1 S-adenosyl-L-methionine ( By simlanty )
Binding site 239 1 S-adenosyl-L-methionine ( By smilanty )
Bindng site 301 1 S-adenosyl-L-methionine ( By simlanty )

Feature identifier

PRO_1000198580

Bdoeig Acdopévwv



Sequences

Sequence

BSFCAB-1 [UnParc).

Last modified October 14, 2008. Version 1.
Cnecksum: 01FSES1F3858A0T2

10 20 30

Swissprot (1)

Length Mass (Da)
FASTA 368

40 50

Tools

42,807 [ Blast

$) go |

60

MIOSWHPEN YOVOLDEKAE ALSAMESEEN VPELIVESSE AINYRMRAET RVWHEGDEMY

70 80 90

100 110

120

YWENOETKE KYRVDYFLPA SRLINDLMPL LTEAVKESKT LRYKMEQVDE LSTLSGEILY

130 140 150

160 170

180

SMLYHROLDD AYKEEAKALK ORINDEGENL NIIGRARKMK IVLDOEFVIE KLKWMDDILT

190 200 210

220 230

240

YKOVENSITO PHGIVROKML EYAVDCTONS OGDLLELYCG NGHESLALAK NIDRVLATEL

250 260 270

280 290

300

AKPSVDSAQY HIAARNHIDNY QITRMSAEDY TDAMEGKREF RRIKDONHIDL KSYNCHTIIV

310 320 330

340 350

360

DPPRSGMDEG TCKMWOGYER IMYISCHPET LKENLEILSQ THMITREALY DOFPYTEHRME

AGVELERK

« Hde

References

(1] "Complete sequence of Vibrio fischeri strain MJ11."
Mandel M.J., Stabb E.V., Ruby E.G., Femera S., Johnson J., Kravitz S., Beeson K., Sutton G., Rogers Y.-H., Friedman R., Frazier M., Venter J.C.
Submitted (AUG-2008) to the EMBL/GenBank/DDBJ databases
Cited for: NUCLEOTIDE SEQUENCE [LARGE SCALE GENOMIC DNA).
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Cross-references

Sequence databases

w EMBL
GenBank
DDaY

ReiSeq
3D structure databases

ProteinModelPortal

SMVR

ModBase

Genome annotation databases

GenelD
CenomeReviews
KEGG

Organism-specific databases
CMR

Phvlocanomic datahases

Swissprot (i)

CP001139 Genomic DNA. Translation: ACHS7380.1.

YP_002157222.1.

BSFCAS.
BSFCAB. Positions 1-368.
Search...

8807703,
Gene locus VFMJ11_2580 in contig CPO01139_GR.
vim: VP11 _2580.

Search...
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2.3 Taxonomic distribution of the sequences

Archaea (4%)

Kingdom sequences
Archaea 18324
Bacteria 324101
Eukaryota 162009
Viruses 14914

Eukaryota (31 %)

Vinses (3%)

(% of the database)

(

(
(
(

4%)
62%)
31%)

3%)
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BA yoviOIaKNC EKPpaoncg

Microarray Data and other Gene Expression Databases

ArrayExpress. EBI, UK. Aéxetal dedopéva atrd 10
2002

Gene expression omnibus (GEO). NCBI, USA.

Kabe eBdoudda 1o ArrayExpress evowpatwvel
oedouéva atd 1o GEO.

Unigene (Expressed sequence tags)

Av Ta OedOEVA TTPOEPXOVTAI OTTO UIKPOCUCTOIXIEG,
T0TE KaTaTiOevral ye 1 popeny MIAME (minimum
information about a microarray experiment).

Av Ta dedopéva TTpoEpXovTal aTTd TEXVOAOoYiIa
aAAnAouxiong, TOTE KATATIBEVTAI PIE TN HOPYPN
MINSEQE (minimum information about a high-
throughput sequencing experiment).
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BA TTpWTEOUIKNC

Proteomics Resources

2D-PAGE

AAindex

Biodefense Proteomics Resource Center
BIOZON

CutDB

dbLEP

dbPTM

DynaProt 2D

GELBANK

MAPU

Open Proteomics Database

PEP: Predictions for Entire Proteomes
PepSeeker

PeptideAtlas

PlantMarkers

PRIDE

RESID

SWISS-2DPAGE

Sys-BodyFluid

SysPIMP



BA 1p100100TATWY OOHWV

Protein Data Bank (PDB)
— TMpwreiveg
— NoukAegikd o¢éa
—  2ZUPTTAOKO TWV TTapATTavw

MéBodoil

—  X-ray (~59000)

— NMR (~8500)

—  KpUo-nNAEKTPOVIKA MIKPOOKOTTIA

(~300)

O1 TTapatravw PéEBodol BpioKouV TIg
ouvTETAYMEVEG (3D) Twv aTtéUWY TOU
BioAoyikou uopiou.
Ta apxeia PJE TIC CUVTETAYMEVES
dlaBadovral atrod €10IKA
TTpoypdaupara (1r.x Rasmol) mTou
atreikovi(ouv Tnv OOUN OTO XWEO
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Yearly Growth of Total Structures

number of structures can be viewed by hovering mouse over the bar
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Baoeic TpI00IA0TATWY OONWYV

CATH: katnyopIoTrolEi TIG TPICOIACTATEG OOMEG TWV TTPWTEIVIKWY ETTIKPATEIWV
IEPAPXIKA, O€ 4 Baoikd eTTiTreda.

H KaTtnyoplotroinon yiveTal e éva ouvouaoud autopatwy ueBddwyv Kal
avepwITTIvNG KpPiong.
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Baoelc TpI001IA0TATWY OONWYV

CATH Domain: 1cukA01

. ————

CATH Code Level Description Links
92 Mainly Beta

‘@) 2.40 Beta Barrel

OB fold (Dihydrolipoamide
Acetyltransferase, E2P)

.+’ 2.40.50.140 Nucleic acid-binding proteins Gene3D
© 2.40.50.140.47
© 2.40.50.140.47.1
@ 2.40.50.140.47.1.1 fougot
© 2.40.50.140.47.1.1.1

D 2.40.50.140.47.1.1.1.1
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Pubmed

BA tou NCBI. =zekivnoe Tov lavoudpio Tou 1996.

Kartaxwpei OAEC TIG DNUOCIEUPEVES EPYATIES TTOU TTPOEPXOVTAI ATTO TOV EUPUTEPO
XWPEO TNG BIOIOTPIKAG

~20 exkaTouupia epyacieg kataxwpnuéves (louAiog 2010)

Orav pia epyacia yivetal ekt atrd 1o TTEPIOdIKO, KaTaTiOeTal kal otnv Pubmed

H Pubmed divel éva povadikd kwdiko eyypa®ns (PMID) kal AéEeig KAEIDIA TTou
XapakTnpiouv 1O TTEPIEXOPEVO TNG epyaciag (MeSH terms).

AT16 10 2007, 10 NIH aTTaITEl OTTOIEG EPEUVNTIKEG EPYATIEC EXOUV XpnUaTodoTnOEi
aT1rd AUTO, TA ATTOTEAEOUATA TOUG va YivovTal TTpocBAciya o€ OAOUG, JEOW TOU
Pubmed Central (ev1iog 12 unvwy atré Tnv nuepounvia dnuoaicuong). (~ 1
EKATOPUPIO EPYQATIEQ)

[ Jddag full text article |
| in PubMed Central




= NCBI

Pu bl]med Qo Search: PubMed )

Resources |E| How To |E|

Limits Advanced search Help

 Search JERY

U.S. National Library of Medicine
National Institutes of Health

Display Settings: () Abstract Send to:

Science. 1886 Oct 25,274(5287):5486, 563-7.
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 Catholique 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 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 projectis to elucidate the biological functions of all of these genes.

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

LinkOut - more resources

Bdoeig Acdopévwv

My NCBI Sign In

Science v

Related citations 2

Sequence analysis of a near-subtelomeric 35.4
kp DNA segment on th_e rig_ht arm o [Yeast. 1_9971

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

The sequence of a 36 kb segment on the left arm
of yeast ghromo_sor_nenx id_e_n_tipl_as”z'r_[fgast. 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
pamogen.P‘ymium.ultjmum I[Genome Biol. 2010]

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

See all...
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Pubmed

PMID- 8849441

OWN - NLM

STAT- MEDLINE

DA - 19961122

DCOM- 19961122

LR - 20090929

IS - 0036-8075 (Print)

IS - 0036-8075 (Linking)

Vi - 274

IP - 5287

DP - 1996 Oct 25

TI - Life with 6000 genes.

PG - 546, 563-7

AB - The genome of the yeast Saccharomyces cerevisiae has been completely seguenced
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 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.

AD - Universite Catholique de Louvain, Unite de Biochimie Physiologique, Place Croix
du Sud, 2/20, 1348 Louvain-la-Neuve, Belgium.

FAU - Goffeau, A

AU - Goffeau A
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Oliver, S G
Oliver SG
eng

Wellcome Trust/United Kingdom
Journal Article

Review

UNITED STATES

Science

Science (New York, N.Y.)

0404511

0 (DNA, Fungal)

0 (Fungal Proteins)

0 (RNA, Fungal)

IM

Science. 1997 Feb 21;275(5303):1051-2. PMID: 9054002
Amino Acid Sequence

Base Sequence

*Chromosome Mapping

Chromosomes, Fungal/genetics
Computer Communication Networks
DNA, Fungal/genetics

Evolution, Molecular

Fungal Proteins/chemistry/genetics/physiology
Gene Library

*Genes, Fungal

*Genome, Fungal

International Cooperation
Multigene Family

Open Reading Frames

RNA, Fungal/genetics

Saccharomyces cerevisiae/*genetics
Seguence Analysis, DNA
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1996/10/25 00:01

1996/10/25 00:00
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Science. 1996 Oct 25;274(5287):546, 563-7.
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BA TTOWTEIVIKWYV ETTIKPATEIWV

MpwrTelvikn emTkpaTeIa: Mia TTEPIOXH TNG TTPWTEIVNG ME CUYKEKPIMEVN
AeiToupyia/doun Kail KaAG auvtnpnuévn.
Aidpopec Baoelgc dedouévwy, OTTWG:

— PROSITE

— Pfam

— PRINTS

— ProDom

- SMART

— TIGRFAMs

— PIR superfamily

— Superfamily
‘Exouv evowpaTtwbei oto INTERPRO

To INTERPRO Ttrepi€xel TTpwTEIVIKEG ETTIKPATEIEG. TO TTPOYPAUNA
INTERPROscan avixveuel auTéC TIC ETTIKPATEIEC OTIC TTPWTEIVEC.



INTERPRO

Example proteins &)

[ABMPHQ Transcription factor kayak, isoforms Disro

014867 Transcription regulator protein BACH1

_____________ T
o — -
4;/—/—///]]'//'/). [/ 77777777
054780 Transcription factor MafG
7%

P03069 General control protein GCN4

]

Example Proteins Key

InterPro entry accession number/name and structure databases Colour code

IPR0130838|Kelch related -
IPR013069|BTB/POZ a2
IPR011333|BTB/POZ fold -
IPR0O00837 [Fos transforming protein a2
IPR000210|BTB/POZ-like -
IPRO04827 |Basic-leucine zipper (bZIP) transcription factor -
IPR008917|Eukaryotic transcription factor, Skn-1-like, DNA-binding| -
IPR0O04826 [Maf transcription factor 2
IPRO11616|bZIP transcription factor, bZIP-1 -
PDB Chain 7
ModBase s
CATH Domain 74
SWISS-MODEL 74
SCOP Domain 7
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NCBI/Entrez

& NCBI  Resources () How To [v) My NCBI Sign In

(e N B I Searct v All Databases
- C PubMed
National Center for J Protein L m Clear
Biotechnology Information Nucleotide
| css i
Resources ;slaure ‘
NCETT= - Rt ICBI Popular Resources
BioSample
All Resources (A-Z) BioSystems Biotechnology Information advances science and BLAST
Chemicals & Bioassays Books 2ss 10 biomedical and genomic information. Bookshelf
CancerChromosomes ‘ Gene
Data & Software Conserved Domains flission | Organization | Research | RSS G
dbGaP enome
DNA & RNA dbVar Nucleotide
Domains & Structures 39 Domaips F OMIM
Epigenomics Protein
Genes & Expression Gene PubChem
Genome Project P
Genetics & Medicine CENSAT Shomesava ubMed
Genomes & Maps CEO ol ngd available in FubMed Cental
GEO Datasets b SNP
Homology HomoloGene ase.
: Journals E
Literature MeSH = NCBI News
Proteins :E:: (\:Nr.;t;lme
- o 0g MyNCBI supports OpenID and
Sequence Analysis OMIA InCommons IDs
ey OMIM 22 Sep 2010
::pb;"d"d"'ce — A list of supported organizations
Training & Tutorials PopSeet il can be found on the MyNCBI
Variation Probe synteny between the genomes of two organisms
Protein Clusters gene in another organism Personalized settings in My NCBI
PubChem BioAssay an article ) 30 Aug 2010
PubChem Compound | o Personalized preferences such as
PubChem Substance  @nd check them for specificity record format and results display
SNP
SRA
Taxonomy More...
ToolKit
NCBI C++ Toolkit
UniGene :.-)
UniSTS = _
You are here: NCBI Write to the Help Desk
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EBI

EMBL-EBI o o T o o @ g,

Advanced Search

Databases Tools EBI Groups Training industry About Us Help Site Index B

==
—_

* Data Resources &Tools

ENA Genomes Gene Expression Literature Sequence Similarity & Analysis
UniProt Nucleotide Sequences Molecular Interactions = Taxonomy Pattern & Motif Searches
ArrayExpress = Protein Sequences Reactions & Pathways » Ontologies Structure Analysis

Ensembl Macromolecular Structures = Protein Families Patent Resources = Text Mining

InterPro Small Molecules Enzymes Downloads

PDBe Web Services
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EBI: Mnxav avalntnonc EB-eye

What is included in the EB-eye Search?

There are several data resources available organised into knowledge 'domains' that should make it easier for a user to find results
relevant to a text query. Whenever you perform a search you can see the summary page of results grouped into different domains.

Genomes * Integr8
= Ensembl

Nucleotide Sequences = ASTD
*EMBL-Bank
*EMBL-Bank (Coding Sequence)

Protein Sequences * Pride
* UniProtkKB
* UniRef
* UniParc

Macromolecular Structures - PDBe

Small Molecules = ChEBI
* Ligands
= RESID

Gene Expression = ArrayExpress (Repository of Microarray data)
= ArrayExpress (Warehouse of Microarray experiments)
= ArrayExpress (Warehouse of gene expression profiles)

Molecular Interactions * IntAct Experiments
* IntAct Interactions
* IntAct Interactors

Reactions & Pathways - BioModels
* Reactome

Protein Families
-GPCRDB

* InterPro

* MEROPS Peptidases

- MEROPS Peptidase Clans

- MEROPS Peptidase Families

Enzymes * Intenz

Literature » Medline
- Patents

Ontologies -GO
- SBO
* Taxonomy

EBI Website = Main sections
- EBI Staff
= EBI Members & Groups
= 2can Support Portal
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[TPWTEIVIKEC AAANAETTIOPACEIC

Metabolic and Signaling Pathways
Enzymes and enzyme nomenclature
Metabolic pathways
Protein-protein interactions

3D-Interologs
AffinDB

aMAZE
Argonaute
AtPID
Bacteriome.org
Binding MOAD

o BioGRID?3® home help wiki tools contribute statistics downloads partners about us

CellCircuits
ConsensusPathDB =
CORUM Welcome to the Biological General Search the BioGRID

Crcionet Repository for Interaction Datasets RS D et e S e s

DDIB BioGRID is an online interaction repository with data —

compiled through comprehensive curation efforts. Our

DIMA
DIP - Database of Interacting Proteins current index is version 3.0.68 and searches 23,609

Dockground publications for 350,020 raw protein and genetic interactions SUBMIT SEARCH
DOMINE from major model organism species. All interaction data are
ggg‘mg - — | Crosslink freely provided through our search index and available via
- Database ol Kibosomal Crosslinks download in a wide variety of standardized formats. *
DroID - Drosophila Interactions Database o g Advanged & S -

Dynamic Proteomics Search Tips I Datasets
EciD INTERACTION STATISTICS LATEST DOWNLOADS

EndoNet

GeneNet

GLIDA

Hedgehog signalling

Het-PDB Navi

HotSprint

hp-DPI

HPID - Human Protein Interaction database
I2D - Interologous Interaction Database
IMOTdb

IntAct

Inter-Chain Beta-Sheets

InterDom

KDBI

LigAsite

MHC-Peptide Interaction Database

MiMI

MiMI - Michigan Molecular Interactions
MINT

MiST - Microbial Signal Transduction database
Mpact

NetworKIN

NPInter

PANTHER

Pathguide

PathoPlant€

LA

All Organisms ¥
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BioGRIDa'u home helpwiki tools contribute statistics downloads partners about us

Welcome to the Biological General Search the BioGRID
Repository for Interaction Datasets s e

BioGRID is an online interaction repository with data

compiled through comprehensive curation efforts. Qur

current index is version 3.0.68 and searches 23,609

publications for 350,020 raw protein and genetic interactions

from major model organism species. All interaction data are

freely provided through our search index and available via

download in a wide variety of standardized formats. 9 Advanced Search 4, Featured

Search Tips L Datasels
INTERACTION STATISTICS LATEST DOWNLOADS -

™) Workbook1

Brief Description of the Columns:

<

1

2

3 A.) INTERACTOR_A

4 |B.) INTERACTOR B

5 |C.) OFFICIAL_SYMBOL_FOR_A
6 |D.) OFFICIAL_SYMBOL FOR_B
7 |E.) ALIASES_FOR_A

8 F.) ALIASES_FOR_B

9 G.) EXPERIMENTAL_SYSTEM
10 H.) SOURCE

11 1.) PUBMED_ID

12 ).) ORGANISM_A_ID

13 K.) ORGANISM_B_ID

14
15
[ECHINTERACTOR A INTERACTOR B OFFICIAL SYMBOL A OFFICIAL SYMBOL B 'ALIASES FOR A ALIASES FOR B EXPERIMENTAL SYSTEMSOURCE PUBMED_ID GRGANISM_A ORGANISM_B_ID
17 ETG6416 ETG2318 MAP2K4 FLNC 1JNKK1|SERK1 |PRK ABPL|ABPA|ABP-2€ Two-hybrig Marti A (1997) 5006895 9606 9606

18 ETGB4665 ETGES MYPN ACTN2 iMyop CMD1AA Two-hybrid Bang ML (2001) 11309420 9606 9606

19 ETG90 ETG2339 ACVR1 FNTA IACVRLK2|ACTRI|S PTAR2|FPTA|PGGT Two-hybric wang T (1996) 8599089 9606 9606

20 ETG2624 ETG5371 GATA2 PML IMGC2306|NFE1B|F RNF71|TRIM1S|PP Two-hybrid Tsuzuki S (2000) 10938104 9606 9606

21 ETG6118 ETG6774 RPA2 STAT3 'REPA2|RPA32 APRF|MGC16063 | Two-hybrid Kim J (2000) 10875894 9606 9606

22 ETG37S ETG23163 ARF1 GGA3 IN/A KIAAO154 Two-hybrid Dell'Angelica EC (20! 10747089 9606 9606

23 ETG377 ETG23647 ARF3 ARF1P2 \N/A POR1 Two-hybrid Kanoh H (1997) 9038142 9606 9606

24 ETG377 ETG27236 ARF3 ARFIP1 IN/A MGC117369|HSUS Two-hybrid Kanoh H (1997) 9038142 9606 9606

25 ETG10327 ETG54512 AKR1A1 EXOSC4 IMGC1380|DD3|ALISki6p|FLI20591 | hl Two-hybrid Lehner B (2004) 15231747 9606 9606

26 ETG54464 ETG226 XRN1 ALDOA |DKFZp686B22225|MGC17767|GSD12 Two-hybrid Lehner B (2004) 15231747 9606 9606

27 ETG351 ETG10513 APP APPBP2 IABPP|PN2|AD1|CV PAT1|HS.84084|KI Two-hybric Zheng P (1998) 9843960 9606 9606

28 ETG333 RP6-239D12.2 APLP1 DAB1 IAPLP N/A Two-hybrid Homayouni R (1999 10460257 9606 9606

29 ETG10370 ETG7020 CITED2 TFAP2A IP3SSRI|MRGL  BOFS|AP2TF|AP-2|Two-hybrig Braganca ) (2003) | 12586840 9606 9606

30 RP1-85F18.1 ETG7020 EP300 TFAP2A Ip300|KAT3B BOFS|AP2TF|AP-2| Two-hybrid Braganca ) (2003) | 12586840 9606 9606

Tab delimited format
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MeTaOAIKO povoTTaTIa

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 petaoAIka povoTTaTtia

KEGG PATHWAY Database

Wiring diagrams of molecular interactions, reactions, and relations

KEGG2 PATHWAY BRITE DISEASE DRUG KO GENES GENOME LIGAND DBGET

Select prefix Enter keywords

\

map 'Organism‘ ‘Go 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

anhwwN

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

Bdoeig Acdopévwv
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K cc ENZYME: 3.1.3.9
Help )
Entry EC 3.1.3.9 Enzyme All links
K cc Glycolysis / Gluconeogenesis - Reference pathway Name glucose-6-phosphatase; ontology (5)
glucose 6-phosphate phosphatase KEGG BRITE (5)
[ Pathway menu | Pathway entry | Hide description ] Class Hydrolases; Pathway (89)
i 3 KEGG PATHWAY (89)
Glycelysis is the precess of converting glucese into pyruvate and generating small amounts of ATP (energy) and NADH (reducing Acting 0{' ester bonds; Disease (L
Phosphoric-moncester hydrolases (2)
power). It is a central pathway that produces important precursor metabolites: six-carbon compounds of glucose-6P and fructose- P! ¥ OMIM (1)
6P and three-carbon compounds of glycerone-P, glyceraldehyde-3P, glycerate-3P, phosphoenclpyruvate, and pyruvate BRITE hierarchy) Chemical substance (6)
[MD:M0D0001]. Acetyl-CoA, another important precursor metabolite, is produced by oxidative decarboxylation of pyruvate KEGG COMPOUND (6)
[MD:MD0679]. When the enzyme genes of this pathway are examined in completely sequenced genomes, the reaction steps of Sysname D-gluci olase Chemical reaction (12)
three-carbon compounds from glycerone-P to pyruvate form a conserved core module [MD:M00002], which is found in almost all (1UBMB) [D-glucose 6-phosphate + H20 = D-glucose + [RN:R00303] KEGG ENZYME (4)
organisms and which often corresponds to operon structures in bacterial genomes. Gluconeogenesis is a synthesis pathway of KEGG REACTION (2)
glucose from noncarbohydrate precursors. It is essentially a reversal of glycclysis with mincr variations of alternative paths Reaction(KEGG) |R00303 > RO1788 KEGG RPAIR (5)
[MD:M00003]. Show all KEGG RCLASS (1)
Genome (2)
Reference pathway =l [ Substrate D-glucose 6-phosphate [CPD:C00092]; KEGG GENOME (2)
hS= H20 [CPD:C00001] Gene (58)
Product D-glucose [CPD:C00031]; igzz gg;‘;{gb?g;,(ly
phosphate [CPD:C00009] KEGG DGENES (8)
IGLYCOLYSISIGLUCON‘EOGENESIS Comment Wide distribution in animal tissues. Also catalyses potent  XEGQ BAENMES (20)
transphosphorylations from carbamoyl phosphate, hexose phosphates, ¥rotain. saquenca | 64)
s s : UniProt (25)
di te, lpyruvate and nucleocside di- and PRF (3)
triphosphates, to D-glucose, D-mannose, 3-methyl-D-glucose or RefSeq(pep) (25)
2-deoxy-D-glucose [cf. EC 2.7.1.62 (phosphoramidate---hexose PMD (11)
phosphotransferase), EC 2.7.1.79 (diphosphate---glycerol DNA sequence (50)
phosphotransferase) and EC 3.9.1.1 (phosphoamidase)]. Refseq(nuc) (30)
D-Glucose Pathway ec00010 Glycolysis / Gluconeogenesis g:g:ar[\;o;w)
O (extracellulay ec00052 Galactose metabolism rotein domain (2)
ec00500 Starch and sucrose metabolism InterPro (1)
S
———————— = ec01100 Metabolic pathways Pfam (1)
orthology K01084 glucose-6-phosphatase e
Genes HSA: 253B(G6PC) 57818(G6PC2) Enzyme (4)
741431(G6PC2) BRENDA (1)
N EXPASY-ENZYME (1
Penbes MCC: 712053 ErPTosERER (1] {1}
s MMU: 14377 (G6pc) IUBMB (1)
Arbubin6P e i A RNO: 25634 (G6pc) 2
All databases (296)
(,m;m;‘:} 27.169) o CFA: 403492(G6PC) d
Salicin BTA: 538710(G6PC
(exmecila O—2TLEBFCm0 Ssc: 100134959 (czC)
O 5311 $
Glycerone-P I —
£ i K cc REACTION: R01788 Y
| Help )
Glyrerat | s
Entry R01788 Reaction All links
(542410 [123s i I
1210 i [Name alpha-D-Glucese 6-phosphate phosphohydrolase ontology (2)
Glyeerste 2,32 O I Definition|alpha-D-Glucose 6-phosphate + H20 <=> alpha-D-Glucose + XEGG BRITE (2)
—— ! I I ™ imay faas (o)
. =& =
Glycerate-3P I Equation [C00668 + C00001 <=> C00267 + C00009 Chemical substance (4)
| KEGG COMPOUND (4)
| OH 0. .OH A O, _«OH Chemical reaction (5)
| HO—-F——OA = HO KEGG ENZYME (1)
I o' g ) / N ” KEGG RPAIR (3)
I HO “OH HO™ ™~ "OH KEGG RCLASS (1)
h OH Gene (1)
: OH \ 00267 KEGG ORTHOLOGY (1)
| CO0668 \\L/ All databases (20)
|
| H (o]
| \O)-{ i
{8
HO™'\"OH
Coooo1 OH
C00009
O 11127 O L-Lactate .
ymrate : RPair RP00216 CO00267_C00668 main
v RP05676 C00001_C00009 leave
RP06709 CO0009_C00668 leave
Enzyme 3.1.3.9
OFEthanol Pathway rn00010 Glycolysis / Gluconeogenesis
rn00052 Galactose metabolism
nunénsrﬁg;g‘b o rn00500 Starch and sucrose metabolism
(€) Kene orones rn01100 Metabolic pathways
Orthology [K01084 glucose-6-phosphatase [EC:3.1.3.9]
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ENSEMBL

Eival atré 116 o onuavTtikég B.A. yia yovidiwpara (http://www.ensembl.org/).
Evowpatwvel TTANpoQopiEG:

["eVIKEG (TTEPIYPOAPR TOU YOVIDIOU)

Aopn Tou yovidiou (E¢ovia/lvtpovia)

AvTioTOoIXO PNETAYPAPA KAl TTPWTEIVEG

ECeAIKTIKG dedopéva atrd Tnv ouykpion e AAAa €idn (opBdoAoya/TTapaAoya)
2 XETICOPEVOUG QAIVOTUTTOUG KA TTOAULOPPICHOUG/UETOAAAEEIG

2UvOEoeIg ae AANAeG TTIo e€eIdIkeUpEveG B.A

EmtrAéov, n ENSEMBL €xel éva uttoAoyIoTIKO epyaleio, To BioMart, pe 10 0110i0 KATTOI0G
XPNOTNG JTTOPEI va UTTORAAAEl oTn B.A. pia etTepwTtnon, TT.X. JIa AioTa ye yovidia Kal va
¢NTACEI JIa O€Ipa aTTd DIAPOPETIKEG KAl TTOAU OUYKEKPIPMEVEG TTANPOPOPIES YIa AUTH) TV
AioTa, 11.X. OKOAOUBIEG, TTOAUPOPPICHOUG, Kal OXI OAQ TA UTTOAOITTA, AVTi VO KAVEI
avadATnon yia Kabe éva yovidio ¢eXxwpIoTA.
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ENSEMBL

€ - C [ www.ensembl.org/Homo_sapiens/Gene/Summary?db=core;g=ENSG00000012048;r=17:41196312-41277500

Qwl O =

Login/Register

BLAST/BLAT | BloMan | Tools | Downloads | Help & Documentation | Blog | Mimors

Human (GRCh37) ¥  Location: 17:41,196,312-41,277,500 [E<[LTH- /3]
Gene-based displays

Summary
Splice vanants (31)

Gene: BRCA1 ENsG00000012048

;fﬂnSC“Pl comparison Description breast cancer 1, early onset [Source:HGNC Symbol;Acc:1100]
u ting evidence
~ Sngﬁnceg Location Chromosome 17: 41,196,312-41,277,500 reverse strand.
Secondary Stucture INSDC coordinates chromosome:GRCh37:CM000679.1:41186312:41277500:1
|- Extemnal references
|- Regulation Transcripts This gene has 31 transcripts (spiice variants) [l RCUE St U8EIT
|- Expression
= Comparative Genomics
|- Genomic alignments Summary 6
= Gene tree (image)
I~ Gene tree (text) Name BRCA1 (HGNC Symbol)
- Gene tree (alignment)
Gene ga\nhog 10 Synonyms BRCC1, PPP1R53, RNF53 [To view all Ensembl genes linked 1o the name click here.]
[ g"hO'OQUﬂS (59) cCos This gene is a member of the Human CCDS set: CCDS11453, CCDS11454, CCDS11455, CCDS11456, CCDS11459
|- Paralogues
Pmtn?r?rammes @) RefSeq Overiapping RefSeq Gene I1D 672 matches and has similar biotype of protein_coding
! Zﬂenﬂtvpe Ensembl version ENSG00000012048.15
= Genetic Varation
|- Variation table Gene type Known protein coding
| Variation image Prediction Method Annotation for this gene includes both automatic annotation from Ensembl and Havana manual curation, see article.

Structural variation
External data

Personal annotation
1D History

Gene history

Alternative genes

This gene corresponds to the following database Identifiers:
Havana gene: OTTHUMG00000157426 (version 5)

== _— Go to Reglon In Detall for more tracks and navigation options (e.g. zooming)
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Bdaoeig Aedopévwyv

NCBI GENE

Eivai B.A. Tou NCBI 110U TTEPIEXEI TTANPOPOPIES YIA YOVidIa,
(http://www.ncbi.nlm.nih.gov/gene) 6TTwG:

. ["eEVIKA XQPAKTNPIOTIKA (ETTIONUN OVOopagia yovidiou, CuvVWVUUA, TTEPIANTITIKA
TIEQIYPAQT)).

. oOVIOIWHATIKEG TTANPOPOPIEG.

. 2X€TIKN BiBAloypagia.

. daivoTutrol TTou oxeTiCovTal PE TO yovidlo auTo.
. MoAupop@icpoi Tou yovidiou.
. Moplakd PoVOTTATIO OTA OTTOI CUMMETEXEI TO YOVidIo.

. ANMNAeTIOpAoEIC TNG TTPWTEIVNG TOU.
K.Q.



Bdaoeig Aedopévwyv

NCBI MedGen

Eivai B.A. Tou NCBI 110U TTEPIEXEI TTANPOYOPIES VIO AVOPWTTIVEG ACBEVEIEG KAl GAIVOTUTTOUG
TTOU £XOUV YEVETIKO UTTOR0BPO

(http://www.ncbi.nlm.nih.gov/medgen).
[Mapouoia dedopéva £xel TTiIoNG Kal hia GAAN TTOAU dnuo@iAng B.A. n OMIM (Online
Mendelian Inheritance in Man) (http://www.ncbi.nlm.nih.gov/omim).

H MedGen TrepIEXEl TTANPOQYOPIES OTTWG:

. ["EVIKA XQpPAKTNPIOTIKA (CUVWVUUA, TPOTTOG KANPOVOUIoONG)
. Ta yovidla TTou eUTTAEKOVTAI OTNV Q0BEVEIQ

. TA XOPOKTNPIOTIKA TNG Q0BEVEIAG

. [MANnpo@opicg atmmd dAAeg B.A. 6TTwg n OMIM

. KAIVIKG XapaKTnpIOTIKA

. KAIVIKEG MEAETEG
. Aidyvwon

. O¢parreia

. Mpoyvwon



NCBI Genetic Testing
Registry

Bdaoeig Aedopévwyv

Eivai B.A. Tou NCBI 110U TTEPIEXEI TTANPOYOPIES YIA TA YEVETIKA TECT TTOU €ival dlaBETIua o€

O1APOoPa EPYACTAPIA YIA UIO CUYKEKPIPEVN TTABNON/a0BEvEIa e YEVETIKO UTTORABPO

(http://www.ncbi.nlm.nih.gov/gtr/)

[MepI€xel TTANPOPOPIEG OTTWG:

["EVIKA XOPAKTNPIOTIKA TNG aoBEveIag
AlaBEoIpa YEVETIKA TEOT

[Moia yovidia ePTTAEKOVTAI

AMNANEG OXETICOUEVEG TTABAOEIG
KAIVIKG XapaKTnpIoTIKA



Bdoeig Acdopévwv

NCBI Genetic Testing
Registry

Available tests

Clinical tests (141 available)

Molecular Genetics Tests

Linkage analysis (3)

Mutation scanning of the entire coding region (2)
Targeted variant analysis (74)

Deletion/duplication analysis (36)

Mutation scanning of select exons (6)

Sequence analysis of select exons (8)

Sequence analysis of the entire coding region (60)

S NCBI

Resources () How To &)

GTR: GENETIC TESTING REGISTRY

C0010674[DISCUI)

Apply filters
v Condition/Phenotype

Showing test for 1 condition
I \

Select a condition

Congenital bilateral absence of the vas
deferens (37)

Bronchiectasis (32)
Hereditary pancreatitis (30)

Ciliary dyskinesia, primary, 12 (12)

Compare labs

Your search term can be found in tests with a

total of 1589 conditions. Only 1000 conditions
are displayed in this filter box. Please type the
name of the condition in the search box in this

| Tests sl Adval

GTR Home > Tests > Search results - Cystic fibrosis > Filter applied (Remove all)

@ clinical test, ) Research test

Showing 1 to 20 of 141 tests for 1 condition in 66 labs E

© CFTR Target Mutation Analysis
Lab: GENETIX Centro de Investigacién en Genética Humana vy Reproductiva Bogota, Cundinamarca, Colombia

Conditions Test targets Methods
stic fibrosis with helicobacter pylori gastritis 7931.2 T Targeted variant analysis
megaloblastic anemia and subnormal mentality CFTR

Cystic fibrosis
Exocrine pancreatic insufficiency, dyserythropoietic
anemia, and calvarial hyperostosis

© Cuystic Fibrosis
Lab: ChildLab Molecular Genetics Laboratory Nationwide Children's Hospital Columbus, Ohio, United States

Conditions Test targets Methods
Cystic fibrosis CFTR T Targeted variant analysis



