BlIoTTANPOQPOPIKN

“YAN



[INYEC oTO OIADIKTUO VIO
ouyypauuata ye yopen pdf

» Filecrop: hitp://www.filecrop.com/
* 4shared: http://www.4shared.com/

[TpoooxN O€ TTEPITITWOEIC TTOU TTapafialovTal TTVEUUATIKA
dikaiwpaTal



[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.

e 5 B.A. Aounav

« 8 Xtoiyiom axorovbidv ko avalntnon ce B.A.
* 9 IloAamAéc ototyicelc.

12 ESTs

* 14 ®vioyéveon

15 & 16 AvdAvon yovidoloudtoy.



Essential bioinformatics

® Ta éooug BéAouv va eyaBuvouv oTnv BiotTTAnpo@opikn,

TTPOTEIVETAI VA dIaBACOUV Kal atTd TO ayyAIKO oUYYPONUa TOU
Jin Xiong, kai €1d1koTEPA Ta KEPAAaia 1-7, 10,11 & 18.
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Eicaywyn

BliotTTAnpo@opIKn: TI €ival

H avartrtuén kar xprion TEXVIKWY Kal EPYAAEiWV TTANPOPOPIKAG/HaBnuaTIKwV/
OTATIOTIKAG YIa TNV avAAuon BIoAoyikwv 0edouEVWY (KUPIiWS JopIaKn S BloAoyiag)

2AMEPQ YiveTal BIAKPION METALU TNG BIOTTANPOPOPIKAG KAl TNG UTTOAOYIOTIKAG
BioAoyiag
— BlomrAnpogopikn: H avamtuén uebddwv Kal TTpoypaupaTwy.
— YTroAoyioTikr) BioAoyia: H xprion Twv Tapatravw PeBddwV Kal TTPoYPAPUATWY Yia TV
avaAuon BIoAOYIKWY OEDOUEVWV.

2. UXVva ouuBaivouv kai Ta OU0 TAUTOXPOVA KAl Ta auvopa dev gival TTavta
eudIAKPITO

[MOAAEC KAl CUPTTANPWHATIKEG METAEU TOUG €1I0IKOTNTEG (aTTd BioAoyia, Bioxnueia,
Xnueia, Xnuiky Mnxavikj, Mnxavikr, YTmroAoyiotég, MaBnuartikd, 2TaTioTIKA K.4.)
ouvepyadovTal anuePa 0To XWPO TNS BIOTTANPOPOPIKAG



Eicaywyn

BloTTANpO@pOpPIKN: BACIKOI TOUEIC

Bdaoeig dedouévwy (Databases)
— Opydavwon, ammobnkeuon, avalitnon Twv 0ed0UEVWV.

AvdaAuon akoAouBiwv DNA, RNA, Tpwrteivwyv. (Sequence analysis)
— 2T0iXIon aKoAOUBIWV: ZUYKPIOTN TWV QVTIOTOIXWV/OUOAOYWV TTEPIOXWYV, METAEU OUO N
TTEPICCOTEPWY AKOAOUBIWV.

—  Q@uloyeveTik) avaAuon: O1 eEEAIKTIKEC OXEOCEIC METACU OMOEIDWY QVTIKEIMEVWYV (Yovidia,
TTPWTEIVES, OPYAVIOUOI).

Movidiakn puBuion/ékepacn (Gene expression)
AvaAuon dedopévwy aTro pikpoouoTolxieg, RNA-seq.

Aouny RNA/TTpwreivwy (structural biology):

MpoBAewn deuTEPOTAYOUGS KAl TPITOTAYOUG DOMNNG. AVAAUC TTPWTEIVIKWYV ETTIPAVEIWVY TTOU
aAANAeTTIOPOUV PETALU TOUG.

E¢oputn dedopévwyv atd BiBAloypagia (text mining).

BioAoyika dikTua/povotraria, BioAoyia ZuoTtnudatwyv (FBA, MCA).

OvrtoAoyieg (Ontologies)

H xprion evog eAeyxouevou Ae€IAoyiou (ME 1EpapXIkr dOPNON), yia TNV TTEPIYPAPH TWV
IBIOTATWYV KAl TWV AEITOUPYIWV OUOEIDWY QVTIKEIMEVWY (TT.X TTPWTEIVWV).



Eicaywyn

loTOPIKN avadpoun

1965: H mpwTtn €kdoaon Tou Atlas of protein sequence and structure (Margaret
Dayhoff), Tpddpopog TNG BAoNG dedOUEVWY TTPWTEIVIKWY akoAouBiwv PIR
(protein information resource).

— AkoAouBouv kal AAAeg Baoeig dedopévwy. 1986: Swissprot, Geneva

1970: AAyOpIBuog Needleman-Wunsch yia Tnv oUuykpion akoAouBiwv
1990: Blast

1990s: Apxr) Tou Human genome project, Tou ‘OAokAnpwOnke’ 1o 2001.
KivnTrpiog duvapn yia TV aApgatwodn avaTtrtu¢n TnG BIoTTANpo@opIKAG.



Eicaywyn

[Tapov/uEAAOV

MéExpr 1o 2000, BiotTAnpo@opIki orjuaive Kupiwg avaAuon akoAouBiwv.

H yevwuik attoTéEAETE TO €PEBIOUA yIA TNV AVATITUEN TEXVOAOYIWY TTOU
KAVOUV PETPNOEIC EUPEIAG KAINAKOG.

AT1T6 10 2000 KaI yETA, N BioTTAnpOo@OpPIKA KAAEiTAI ETTIOEIC va
OIaXEIPIOTEI KAl va avaAuoel ueyaAa kal TTOAUTTAOKa dedopEva aTro 10

XWPEO TNG YEVWMIKNAG, TNG YOVIOIOKNG EKPPACNG, TNG TIPWTEOMIKNG K.Q.

[TAéov 0 6p0¢ ‘BioTTAnpo@opIKr)’ €ival TOOO £CEIDIKEUPEVOC/YEVIKOG, OO0
Kal 0 6po¢ ‘Mopiakr) BioAoyia'!

BpiokéuaoTe o€ pia yetaBarikr mepiodo yia TIC BIOAOYIKEC ETTIOTAMEG,
OTTWG N PUOIKN TTPIV TTOAAG Xpovia. BEBain n €1000XN TTEPICCOTEPWV
MABNUATIKWYV, OTATIOTIKNG KAl TTANPOQPOPIKNAC (TTPOYPAUMATIONAG)
MECOTTPOBECUA OTO TTPOYPAUMO CTTOUDWV.



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

ATrooTTacua 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 UMBOUAEUTIKA (OOUAEIG aTTO 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)
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OTOUG avOpwItToug, atré Toug

sooty mangabees

Primate hosts

Chimpanzee
Human
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Tantalus monkey
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Human
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Sooty mangabey
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NMpwTtogu@avioTnke
MUCTNPIWOWG OTIG APXES
TNG dekaeTiag Tou 1980.

O 101og HIV-1 £101|ABe
OTOUG aVOpwWITOUG, iIcWG
TMEPICOCOTEPES ATTO HIA
POpPEG, ATTO TOV XIMTTATLN.




‘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.



Emonpuia xoAépag otnv AitR 2010

* AAANAOUYIGTM TOV YOVIOIOUOTOC!
*2 KAVIK®OV GTEAEYMV OO TNV TOPIVI ETONUiC 6TV ATTY).
] KAvikd otéheyog and v emdonuia tov 1991 ot Notio Apepixn).
2 otéleym mov amopovodnkav ot Notia Acia 1o 2002 ko 2008.

*Entionc ypnoipwonomdnkoy o1 uepikég aAlniovyiec amd 23 dAla oteAEyn avd TV
VENAL0 (Ta TeEAevTOia 98 Ypdviw).

*1588 cuvinpnuéva opBoroya yovidia ypnoipomomOnkay omd to Kdbe otéAe)0C,
Y10, VO YIVEL TO PUAOYEVETIKO OEVOPO.



Emidnuia xoAépag otnv Ait 2010

ORIGIN OF CHOLERA OUTBREAK STRAIN IN HAITI

CIRS 101 Bangladesh 2002
M4 (MDC126 Bangladesh 2008)
M]J-1236 Bangladesh 1994

B33 Mozambique 2004

MO10 India 1992

RC9 Kenya 1985
N16961 Bangladesh 1971

/6 (C6706 Peru 1991)

BX330286 Australia 1986
NCTC 8457 Saudi Arabia 1910

MAK757 Celebes Islands 1937
b 2740-80 United States 1980

Figure 2 (facing page). Reconstructing Phylogenetic

_|:O395 India 1965 Relationships among V. cholerae Strains.
V52 Sudan 1968 . _ _
1587 Peru 1994 Panel A shows the phylogenetic relationships among
62-339 Bangladesh 2002 pandemic V. cholerae strains on the basis of single-
AMIQZE?’;E}\;:;:;%%I nucleotide variations identified among all strains for
MZO-2 Bangladesh 2001 which a set of 1588 orthologous genes has been com-

MZO-3 Bangladesh 2001

12129(1) Australia 1985

TM11079-80 Brazil 1980

V51 United States 1987

VL0426 UK Unknown

RC385 Chesapeake Bay 1998

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.




Emidnuia xoAépag otnv Ait 2010
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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.

10.1056/NEJM0a1012928 NEJM.ORG




ECEAIEN avTIBIOTIKWYV KAl TOSIVWYV

AAN\ayEG o€ TTpwTElveG TTou ouvBETouY avTIBIoTIKG (NRPS)

Bacillus subtilis
Strain RB14: lturin A

Strain ATCC6633: mycosubtillin
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ECEAIEN avTIBIOTIKWYV Kal TOSIVWYV
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AANNayYEC o€ TTPWTEIVEG TTOU OUVOETOUV
avTiBioTikd (NRPS)
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E@apuoyeg

AVIXVEUON OPYAVIOUWYV

MeTayEVWHUIKN



MeTayeEVWUIKN

MapdAANAN avixveuon 6AwvV Twv opyaviouwy (MIKPORIAKWY) TTOU atrapTi(ouv TNV UTTo
MEAETN OIKOAOYIKI KOIVOTNTA.

YTTApXel TTPOOTITIKI VA XPNOIKMOTTOINBE yia TTEPIBAANOVTIKEG pEAETEG/avaAuoEIg/
TTapakoAouBnon (o€ Baon pouTivag), 0Tav T0 KOOTOG AAAnAoUXIoNG (1] MIKPOOUOTOIXIWV)
MEIWOEI TTEPIOOOTEPO.

[MAcovékTNUa: Agv XpelddeTal va KaAAiEpynBouv
—  KAvika dgiyuparta
— [MepiBalrovTikd deiyparta



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



Metagenomics

Environmental Protection Agency (EPA)
The Clean Water Act: Fecal Source Identification.
Anocracpa arwd 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). As 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

MikpoouaoTolxia TTou Bacifetal oTov UBPIOIOUO KOUMPATIWY
DNA (atré 10 TEPIBAAANOVTIKO O€iyua-piyua) TTavw o€
kaBnAwpéva (oTo chip) probes.

— Probes Bacifovral e RNA yovidia.

* RNA yovidia atroteAoUvTal attd BabBId ocuvTnpnPEVES KAl
aT1TO Aiyo OUVTNPNMPEVEG TTEPIOXEG. 2TOV OXEDIATHO TOU
chip, emmAéyoupue TNV TTEPIOXN avAAoya PE TO BaBPO
dlaxwpIouoU TTou ETTIBUMOUUE

— BaBid cuvtnpnuéveg TTEPIOXEC YIa dlaXwWPIOHUO
METAGU £CEAIKTIKA ATTOPOKPUOUEVWV OPYAVIOHWV.

— YWnAd& hETABANTEC TTEPIOXEC YIA BIAXWPICUO PETAEU
€CEAIKTIKA KOVTIVWOV OUYYEVIKWY OPYaVIOPWY (TT.X.
2TEANEXN EVOG MIKPO[RBiou)




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 arctica, AF039061 DSTAL (5)
Desulfotalea psychrophila, AF098062
Desuifobacterium catecholicurn, AJ237602
Desulforhopalus singaporensis, AF 118453 DSRHP 185
Desulforhopalus vacuolatus, L42613
Desuifofustis glycolicus, X89707
Desuifocapsa thiozymogenes, X95181
Desuifocapsa sulfexigens, Y 13672
Desuifobulbus rhabdoformis, U12253
Desulfobulbus propionicus, M34410 DSBB (2)
Desulifobuibus elongatus, X95180
Desulforhabdus amnigena, X83274

Synirophobacter wolini, X 70905 SYBAC986
Desulfovirga aaﬂp;ba‘ AJ237605

Desulfacinum infernum, L27426
Desuifacinum hydrothermale, AF170417

Themnodesulforhabdus norvegica, U25627  TDrRO(3)

DSB230

DSACI (2)

& Desulfobacter latus, M34414 DSBLA623

| Y——"Desulfobacter halotolerans, Y 14745
e Desuifobacter vibrioformis, U12254
—— Desulfobacter postgatei, M26633 DSB623a DEE 2220
Desuifobacter curvatus, M34413 DSB623b
= Desuifobacter hydrogenophiius, M34412
Desulfotignum balficum, AF233370
Desulfospira joergensenil, X99637 DSBO86
Desulfobacula phenolica, AJ237606 DSBACL(5) DSB1030

Desuifobacuia foluolica, X 70953
"Desuifobacterium vacuolaturm”, M34408
"Desuifobactenum niacini", U51845 DSBM1239 DSB220
Desuifobacterium autotrophicum, M34409
Desuifofaba gefida, AF098063
Desuifofrigus oceanense, AF099064

DSFRG (3) DSB674

"Desulfobotuius sapovorans', M34402 DSBOSA445

"Desulfostives sapovorans”, AF 148141
Desulifobacterium indolicum, AJ237607 DSBMIN218

"Desuifobacterium oleovorans", Y 17698 DCC868
Desulfococcus multivorans, M34405 DCC209

Desulfonema ishimotonii, U45992 DSNISH(3)

Desulfonema magnum, U455889
Desuifonema limicola, U45990

DSH&658

"Desulfoarcuius baarsi", M34403

Desuifornonite tiedjel, M26635
Desuifornoniie limimaris, AF282177

Desuifobacca acetoxidans, AF002671 DELTA495a
Desuifocella halophila, AF022936 DELTA495b

C" Synirophus buswelli, X85131 DELTAA95¢
Syntrophus gentianae, X85132

_I_/Geobadeﬂpelobademesuifurowsa/Desu!furomonas

10%

DSMON (2)
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Phylochip

_U Desuffobacter spp.

Desulfotignum bafticum, AF233370
Desuffospira joergensenii, X99637

_l Desuffobacula phenolica, AJ237606
Desuffobacula toluolica, X70953

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

Desuffobacterium autotrophicum, M34409

DSB220

Desulfofaba gelida, AF099063 . DELTA495a
—{ DCC868

Desuffomusa hansenii, AF321820 DSS658

_EDesulfofrlgus oceanense, AF099064
Desuffofrigus fragile, AF099065

Desufforequia conservatrix, AF243334
"Desuffobotulus sapovorans", M34402

Desulffosarcina vatiabilis , M34407 A

Desuffobacterium cetonicum, AJ237603

"Desuffostipes sapovorans", AF148141

Desuffobacterium indolicum, AJ237607 DSS658
"Desuffobacterium oleovorans", Y17698

= Desuffococcus muffivorans, M34405

Solar Lake mat clones SLM-DSBAC-75,-76,-77
Desuffonema ishimotonii, U45992

Desuffonema fimicola, U45990

Desuffonema magnum, U45989

_7 18 Solar Lake mat clones
SLM-DSN-1,-2,-3,5,-6,7,-8,9,-10,-11,-12
SLM-DSBAC 65,-70,-73,-78,-79,-84

SLM-CP-116
— Solar Lake mat clone SLM-DSBAC-74

— Desuffomonife limimaris, AF282177 DSMON95
= Desuffomonife tiedjei, M26635 DSMON1421

—_—

Solar Lake mat clone SLM-DSBAC-81
Solar Lake mat clone SLM-DSN-4 DCC868

Solar Lake mat clone SLM-DSBAc-32 = DSN658




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.
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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
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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.
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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.



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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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
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aAAnAoouvdedepéva
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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.
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Bdaoeig Asdopévwv

BAoe€lg VOUKAEOTIOIKWY OEOOMEVWV (1)

ApxelakEg BA yia VOUKAEOTIBIKEG 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 karatiBetal o€ pia atod 1ig¢ BA, n otroia £xe1 kal Tn duvarotnTa va
TNV avaBewpnoel (UGVo auUTH, YIa aTTOTPOTTH ‘CUYKPOUCEWV’)

Kai o1 3 BA avrikouv oTo International nucleotide sequence database collection
(INSDC). Kabe pépa avraAhdoouv dedopéva. H idia akoAouBia X3. NEa €kdoon
ava diuivo.

AT1ré 10 2009, T0 INSDC geKivnoe va KATaXwPEI KAl auop@oTroinTa dedopéva
atro peyaAng KAipakag aAAnAouxioeig (Sequencing projects), €ite auta
TTPOEPXOVTal aTTO KAAOOIKES EBOOOUG aAAnAouxiong (Trace archive) (capillary
sequencing), €ite atrd peBddoug aAAnAouxiong 2n¢ yevidg (Read Archive) (454,
Solexa, Solid, Helicos)

. / INSDC

CiB-DDBJ
DNA Data Bank of Japan
DDBJ Read Archive
DDBJ Trace Archive
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BAoelg VOUKAEOTIOIKWY OEQOMNEVWV (II)

DDBJ/EMBL/GenBank database growth

bp

entries
130,000,000,000 7 140,000,000
120,000,000,000 = Nucleotides 130,000,000
. 120,000,000
110,000,000,000 e Entries
100,000,000,000 110,000,000
90,000,000,000 100,000,000
80,000,000,000 gg*ggg'ggg
70,000,000,000 ?0'000'000
60,000,000,000 0,000,000
50,000,000,000 50.000.000
40,000,000,000 40,000,000
30,000,000,000 I 30,000,000
20,000,000,000 1l 20,000,000
10,000,000,000 10,000,000
0 TTrrTrrrrrrrrrTT III IIIII III T IIIII III rrTrrrrrrrrrrrrrrrrrrTrorTaT 0
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* Note : CON division is not counted in statistics of DDBJ periodical releases.

EveipovTal TrpoANUATIONOI YIa TV a1ToBrKeuon OAWV AUTWYV TwV OEDOPEVWV!

[Mavw atro 100 Aig Baoeig o1o INSDC. 2Zuvtopa avauéveral TTANBwWPa TTPOCWTTIKWY YEVWHATWV.
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BaAoe€Iig VOUKAEOTIOIKWY OEQOMEVWYV (IV)

Accesses to DDBJ WWW server 2000/02-2010/08
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OEIC VOUKAEOTIOIKWY OEQOMEVWV.
EMBL format

 §o) X56734; SV 1; linear; =nRNA; S5STD; PLN; 1859 B2,

AC XS6734; S4¢3826;

oT 12-SE2-198]1 (Rel. 29, Created)
oT 25-N0V-2005 (Rel. 85, lLast updated, Version ll)

DE 'rifolium repens mRNA for non-cyancgenic beta-glucosidase
Xw beta-glucosidase.

oS 'rifolium repens (white clover)
ocC Evkaryota; Viridiplantae; Streptophyta; E
cC Spermatophyta; Magnocliophyta; eudiceotyledon

ocC fabids; Fabales; Fabaceae; Papilioncideae;

'racheophyta;
udicotyledons; rosids;

&)
- o - . MR ETL
icae; Trifolium.

AN [ 5
an 1 1
RE i1-1
RX DOI

RX PUBMED; 1907352..

RA Oxtoby E., Dunn M.A., ancero A., Hughes M.A.;
"

RT "Nucleotide and der amino acid secquence of the cyanogenic
RT beta-glucosidase (linanarase) from white clover (Trifolium repens L.)";
RL Plant Mol. Biol. 17(2):209-219(1991).

© the EMBL/GenBank/DDBJ databases.
y ©f Newcastle Upon Tyne, Medical School, Newcastle

Key Location/Qualifiers
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BAoeiC VOUKAEOTIOIKWY OEQOUEVWV.
EMBL format

T TEN 1..285%¢

1 Jexperiment="experinmental evidence, nc additional details

T recordea”™

XX

SQ Sequence 183% BF; €09 A; 314 C; 335 G; 581 T QO other;
S848CA84CCA Satatggatt LLattgltase catattigoet ctgtttgtta ttageteatt 60
cacaattact tccacaaatg cagttgaage ttctactott cttgacatag gtaacctgag 120
Lteggageast tLtecteglg goticatott Ltggigotgea tottcageat accaatitss 160
aggtgcagta aacgaaggcg gtagaggace aagtatitgg gataccottca ccoccataaata 240
LECAGAaasas 4480908ty gaagcaatlye Ag4acatcacyg gilgaccaatl atcacegoetra 300
CAaTgaagal gLigggatta Lgaaggatca saatatggat togtatagat totcaatcte 360
ttggccaaga atactcccaa agggaaagtt gagcggagge ataaatcacg aaggaatcaa 420
4LALLACAAC SAcCTLLALCA ACgAAaTLAaALL guctascgut atacasccatl ttgtaactcot 48C
ttttcattgg gatcttcocc aagtcttaga agatgagtat ggtggtttct taaactcecgg 540
tgtaatasatl gattticgag actatacgss totitgotie asaguasatitg gagatagast 60C
gaggtattgg agtactctaa atgagcocatg ggtgtttage aattctggat atgcactagqg HE0
4acCAasatgca cragglcgatl gLicggoectle caacglggece aageclggtg attctggaac 720
aggaccttat atagttacac acaatcaaat tcttgcotcat gcagaagcotg tacatgtgta T8O
Lasgactlaas taclaggral atcCcaasaqgug saagatagec ataascgiigg tatctaacrg 340
gttaatgcca cttgatgata atagcatace agatataaag gctgccgaga gatcacttga 300
CLLCCAatll gUuatigiila Lggaacastlt sacaacagss gattaticta agagcatgeg 60
grgtatagll ssssaccgat tacctaaglt chicaasatic gaatcaagee tagtgaatag 1020
ttcatttgat tttattggta taaactatta ctcttctagt tatattagca atgcccocttc 1080
SCALGYCAALl QUCAdACTCa gLlacticaac Saatcectatg accaatatit catitgasas 1140
acatgggata cccttaggtc caagggcetge ttcaatttgg atatatgttt atccatatat 1200
GLLLALCTAS gagUactiicg 4gatoliitlg LLiacatattls Sa488ataaats tascaatecot 1260
gcaattttca atcactgaaa atggtatgaa tgaattcaac gatgcaacac ttccagtaga 1320
AU8AGCLCLL Ligaatactt ACagastiss LLactattac cgtcacttat actacattcg 1360
tTCtgcaatc agggctggct caaatgtgaa gggttttitac gcatggtcat ttttggactg 144C
taatgaatsg LLitgcagget Lttactgticocg Ltittiggatts asactittgtag attagaaasa 1500
tggattaaaa aggtacccota agcetttcetge ccaatggtac aagaacttic tcaaaagaaa 1560
cragectage LLattaasag sacittgtag tagattacag tacatogltit gaagttgast 1620
Lggigeacct sattasatas sagaggttac tottascats totitaggee attegtiglg 1660
aagttgttag gcoctgttattt ctattatact atgttgtagt aataagtgca ttgttgtace 1740
A54a8gCtatg atcataacta taggttgate cttecatgtat cagtttgatg ttgagaatac 1800
tttgaattaa aagtcotittt tTatititit 3333333333 2333232333 aaaazazaa 1859
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BAo€IC VOUKAEOTIOIKWY OEOOUEVWV.
FASTA format

>gi| 44890066 | ref | NM_002228.3| Homo sapiens jun proto-oncogene (JUN), mRNA
CGACATCATCGCCCTATTTTTACCCCTTCACTCGCTACGCACATAACTCTTCGACCTCCCCCTCCATAACGGCCTC
ACGACTTCGCACTCACTCTCCCTCAACCACCCACGCCCCCACTCCACCTCCCGCGCACTCAGGCAGACACGACAG
ACACAGCCACCCACCCAGCTCCCCACTATACTCCCAACTGCAAATCTTATTTTCTTTTCACCTTCTCTCT
AACTCCCCACACCTAGCCCCCTCTCCCTCCCCCCCTCCTCTTTCCCCACTCTCCACACACCCTCCTCTCCA
GCCCGCCCCCCCCAGCCACACCCCTCCTCCCCACGCCGCTCTTCACACCCGCGCAMNCGCAGCECETACCCACCEC
GCCCGCCCCCCCAACTCCGCCCACGCCCCTCCACCACCAAAGANACTTTCCCCCCTCCCAGCACCCGCAGACAN
CTCCGCACACTCCCCCAGCCAACTTTTCCAAGCCCTTTCCTCCCTCTTAGCCTTCTCCACCCGCCGCTAMMCAC



Bdaoeig Asdopévwv

Baoeic TTpWTEIVIKWY OEOOUEVWV

Swissprot. 1987, Uni Geneva + SIB. 2X0ANaouoG Twv dedouEVWY aTTo
ETTIOTAMOVEG

TrEMBL. 1996. SIB + EBI. Autopatn yetdgpacn Twv akoAouBiwv TTou
Bpiokovtal otnv EMBL. Acdopéva oTtny idia pop@r he TNV Swissprot.
MTTOpEi va €ival UTTOBETIKEC 1 0 OXOMAONOC va NV €ival EKTEVAC, OTTWG
oTnVv Swissprot.

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

UniMes: yia petayevwuika dedouéva, 01Tou dev yvwpifouue atrd Troid €idn
TTPOEPXOVTAI O AKOAOUBIEC.



Bdoeig Aedopévwv

Swissprot (I

unrot ¢ » UniProtKB
-

Search Blast * Align Retrieve 1D Mapping *
Search in Query
( Protein Knowledgebase (UniProtk8) 4 {Sesch) (Cuar) Flelds »
BSFCAS (TRMA_VIBFM) © Reviewsd, UnProtKB/Swiss-Prot gomnbu'
Last modified August 10, 2010. Version 18. () History... =~ Send

. 2 Clusters with 10095, 9056, 505 identity Documents (1) Trird-party data

Names and origin

Proten names

Gens names

Organism

Taxonomic identifier
Taxonomc Insage

Protein attributes

Sequence length
Sequence status
Proten existence

General annotation (Comments)

Function
Catalytic activity

‘ Sequence simlantes

Aecommended name:
tRNA (uracil-5-)-methyltransferase
EC=2.1.1.35
Alternative name(s).
1RNAM-5-Us4)-methyltransierase
Short name=RUMT

Name: trmA
Ordered Locus Names:VPMJ11_2580

Vibrio fischeri (strain MJ11) [Complete proteome] [HAMAF]
388308 [NCBI)
Bactena » Protecbactena » Gammaproteobactena » Vibnonales » Vibnonaceae » Alivibno

388 AAL
Complete.
Inferred from homology.

Catalyzes the formation of 5-methyl-uridine at position 54 (M-5-US4) in all tRNAs ( By similanty ). (HAMAF MF_01011)
S-adenosyl-L-methioning + tRNA containing undine at position 54 = S-adencsyl-L-nomocysteine + tRNA containing ribothymiding &t position 54. ( HAMAF MF 01011 )
Belongs to the methyltransierase superfamily. RNA M5U mathyltransferase famly. TrmA subfamily.




Ontologies

Keywords
Biological process

Ligand
Molecular function

Technical term

Gene Ontology (GO)
Biokogical process

Molecular function

Complete GO annotation...

Sequence annotation (Features)

Feature k

I'Yl

Molecule processing
iy Chain

Sites

Active site

Binding site
Bindng site
Bindng site
Binding site
Binding site

y  Position(s)

1-388

326
120
218
223
239

=

Swissprot (I

tRNA processing

S-adenosyl-L-methionine

Methyltransferase
Transferase

Complete proteome

tRNA processing

Inferred from electronic annotation. Source: UniProtKB-KW

tRNA (uracil-5-)-methyltransferase activity

Inferred from electronic annotation. Source: EC
ngth  Description Graphical view
388 1RNA (uracil-5-)-methyltransferase ( HAMAF MF 01011 )

Nucleophile ( By similanity )

S-adenosyl-L-methioning ( By simianty )

S-adenosyl-L-methioning; via carbonyl oxygen ( By similanty )

S-adenosyl-L-methionine ( By simlanty )

S-adenosyl-L-mathionine ( B

by similanty )
S-adenosyl-L-methionine ( By simlanty )

o

W

o

Q

1)

4

PRO_1000198580

Bdoeig Aedopévwv
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Swissprot (i)

Sequences
Sequence Length Mass {(Da) Tools
BSFCAB-1 [UniParc). FASTA 368 42,807  (Blast 4] o

Last modfied October 14, 2008. Version 1.
Checksum: O1FSES1F385BA0T2

10 20 30 40 50 60
MIOSYMHPEN YOWOLDEKAE ALSAMESEEN VPELEVESST AEMYRMPAEE RVWHEGDEMY

70 80 90 100 110 120
YWEHOETKE KYRVDYELPA SRLINDLMPL LTEAVKESKT LRYKMEQVDE LSTLSGEILY

130 140 150 160 170 180
SMLYHROLDD AWKEEAKALK ORINDEGENL HIIGRARKMK IVLDOEFVIE KLKWNDDILT

190 200 210 220 230 240
YKOVENSETO PHGIVAOKML EWAVDCTONS QGDLLELYCG NGNESLALAK HEDRVLATEL

250 260 270 280 290 300
AKPSVD3AQY NIAAMNIDNY QIIRMSAEDE TDAMEGKREE RRLKDOHIDL KSYMCHTIEY

310 320 330 340 350 360
DPPRSGMDEG TCKMWGYER IMYISCHPET LKEMLEILSO THNITREALF DOFPYTHHME

AGYELERK
o« Hde

References

(1] "Complete sequence of Vibrio fischeri strain MJ11."
Mandel M.J., Stabb E.V., Ruby E.G., Ferera S., Johnson J., Kravitz S., Beeson K., Sutton G., Rogers Y.-H., Fredman 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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Swissprot (i1

Cross-references

Sequence databases

w EMBL CPO01138 Genomic DNA. Translation: ACHS7380.1.
GenBank
DDEJ

ReiSeq YP_002157222.1.

3D structure databases

ProteinModeiPortal BSFCAS.

SEMR BSFCAS. Positions 1-388,

ModBase Search...

Genome annotation databases

GenelD 8807708,

GenomeReviews Gene locus VAMJ11_2580 in contig CPO01138_GR.

KEGG vim:VPMJ11_2580.

Organism-specific databases

CMR Search...

Phvlananamie datahacaa



6808k

Swissprot-statistics

Number of entries in UniProtKB-/Swiss-Prot

S8k

408k

388k

288k

188k

T

1985

1998

1995

2eea

28as

ca1a

2a1

2.3 Taxonomic

Bacteria (52%)

Kingdom
Archaea
Bacteria
Eukaryota
Viruses

Bdoeig Aedopévwv

distribution of the segquences

Archaea (4%)

sequences
18324
324101
162009
14914

Vinees (3%)

Ekaryota (31%)

(¥ of the database)
( 4%)

( 62%)
( 31%)
( 3%)
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BA voviOlakNC EKppaaong

Microarray Data and other Gene Expression Databases
4DXpress

At
Gene Expression Database
« ArrayExpress. EBI, UK. Aéxetal dedouEva aTro 10
MA - Complete Arabidopsis Transcriptome MicroArray 2002
CGED - Cancer Gene Expression Database « Gene expression omnibus (GEO). NCBI, USA.

 KdaBe Bdoudada to ArrayExpress eEVOWUATWVEI
dedopéva ato 1o GEO.

yuse (EMAP) Atlas

EPConDB

oHr T opoiss Database * Unigene (Expressed sequence tags)
GEISHA
ii 77_“\»rlwlm Tooth Database

* Av Ta dedopéva TTpoEPYXOVTal ATTO MIKPOOUCTOIXIEG,
161 KaTaTiOevTaN e TN Mop@pry MIAME (minimum
information about a microarray experiment).

CPX-Macrophage « Av Ta dedopéva TTpoEpyovTal aTTd TEXVOAOYia
Hempase oo Detabese aAAnAoUxiong, TOTE KATATIOEVTAI PE TN HOPYPN
MINSEQE (minimum information about a high-
throughput sequencing experiment).

HemoPDB - Hematopoietic Promoter Database
HPMR - Human P

ar Anatomy of the Mouse Embryo Project
ene expression pattern database

OncoMine



Bdoeig Aedopévwv

BA TToWTEOUIKNC

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 1p1001Q0TATWY OOUWV

Protein Data Bank (PDB)
— [lMpwrteiveg
— NoukAegikd o¢éa
—  2ZUMTTAOKO TWV TTAPATTAvVWL

MéBodol

— X-ray (~59000)

— NMR (~8500)

—  KpUo-NAEKTPOVIKI UIKPOOKOTTIO

(~300)

O1 TTapatravw PéEBodol BpioKouv TIg
ouvTeTaypEVES (3D) Twv aTéuwy Tou
BioAoyikou popiou.

Ta apxeia Je TIC CUVTETAYMEVEG
dlapalovral atro €I0IKA TTPoyPAupaTa
(1r.x Rasmol) tTou aTtreikoviouv Tnv
doun oTO XWPO

Bdoeig Aedopévwv

Yearly Growth of Total Structures
number of structures can be viewed by hovering mouse over the bar
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Baoei¢ Tpioc0Ia0TATWY OOUWV

CATH: katnyopioTrol€i TIC TPIOOIAOTATEG OOMES TWV TTPWTEIVIKWY ETTIKPATEIWV
IEPAPXIKA, O€ 4 Baolkd eTTitreda.

H kaTtnyoplotroinon yivetal ye éva cuvouaoud autdopatwy nebddwyv Kai

avepwTTIVNG Kpiong. E{& a .
@ B ‘
< - ' '

TIM barrel  Sandwich

X,

: L\
flavodoxon f-lactamase

(4hn] [TrebiAl)



Bdoeig Aedopévwv

Baoeic Tp1o01a0TATWY OOUWV

CATH Domain: 1cukA01 £z
PDB 1cuk, Chain A, Domain 1
CATH Code Level Description
92 Mainly Beta
@ 2.40 Beta Barrel
@ 2.40.50 OB fold (Dihydrolipoamide
........ AcetyltranSferase. E2P)
s} 2.40.50.140 Nucleic acid-binding proteins
© 2.40.50.140.47
© 2.40.50.140.47.1
@ 2.40.50.140.47.1.1

Links

1cukA01
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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 -~




Pubmed

& NCBI

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

|_;3 Limits Advanced search Help

 Search IR

Pu bl}med.gov Search: PubMed

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

Display Settings: (v] Abstract Send to:

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 Physiologigue, 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 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

LinkOut - more resources

Science v

Related citations =

Sequence analysis of a near-subtelomeric 35.4
kb DNA segment on the 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
pathogen_nythium.ultimum | [nggme Biol. 2010]

Reconstruction and validation of RefRec: a
global model for the yeast moli [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 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 seguence 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 Catholigue de Louvain, Unite de Biochimie Physiologigue, Place Croix
du Sud, 2/20, 1348 Louvain-la-Neuve, Belgium.

FAU - Goffeau, A

AU - Goffeau A



Pubmed

FAU -
AU -

GR =~
PT -
PT -
PL -
TA -
JT =
JID -
RN =
RN -
RN -
SB =~
CIN -
ME -
ME -
ME -
ME -
ME -
ME -
ME -
ME -
ME -
ME -
ME -
ME -
ME -
ME -
ME -
ME -
ME -
RF =
EDAT-
MEDA-
CRDT-
PST -
SO0 -
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Oliver, S G

Oliver SGC

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 Seguence

Base Seguence

*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
Sequence Analysis, DNA

86

1996/10/25

1996/10/25 00:01

1996/10/25 00:00

ppublish

Science. 1996 Oct 25;274(5287):546, 563-7.
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BA TTPWTEIVIKWYV ETTIKPATEIWV

MpwrTelvikn emmkpdATeIa: Mia TTEPIOXH TNG TTPWTEIVNG ME CUYKEKPIUEVN AsIToupyia/
QoMM Kal KAAG ocuvTnPENUEVN.
A1dpopes Bacelg 0edOUEVWY, OTTWG:

— PROSITE

— Pfam

— PRINTS

— ProDom

— SMART

— TIGRFAMs

— PIR superfamily

— Superfamily
‘Exouv evowpuatwBei oto INTERPRO
To INTERPRO TrepI€xel TTPWTEIVIKEC ETTIKPATEIEC. TO TTPOYPAUMA
INTERPROscan avixveuel QUTEG TIG ETTIKPATEIEG OTIG TIPWTEIVEG.



INTERPRO

Example proteins &
ABMPHS Transcription factor kayak, isoforms D/sro

77777,
014867 Transcription regulator protein BACH1
"" —— e
T — T
244y (/77777777
/7777777773 i
054790 Transcription factor MafG

V7 e

P03069 General control protein GCN4

)
7,

Example Proteins Key

InterPro entry accession number/name and structure databases Colour code
IPRO13088|Kelch related -

IPR0O13068|BTB/POZ a2
IPRO11333(BTB/POZ fold |
IPR000837 |Fos transforming protein a2

IPR000210|BTB/POZ-like -

IPRO046827 |Basic-leucine zipper (bZIP) transcription factor 8

IPR008917 |Eukaryotic transcription factor, Skn-1-like, DNA-binding| -

IPR004826 |Maf transcription factor -
IPR0O11616|bZIP transcription factor, bZIP-1 2
PDB Chain L/
ModBase LY
CATH Domain 74
SWISS-MODEL 7
SCOP Domain 74

Bdoeig Aedopévwv
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NCBI/Entrez

Bdoeig Aedopévwv

My NCBI Sign In

= NCBI [s=4

National Center for
Biotechnology Information

Resources
NCBI Home

All Resources (A-Z)

Chemicals & Bioassays

Data & Software

DNA & RNA

Domains & Structures

Genes & Expression

Genetics & Medicine

Genomes & Maps

Homology

Literature

Proteins

Sequence Analysis

Taxonomy

Training & Tutorials

Variation

You are here: NCBI

v All Databases

PubMed

Protein

Nucleotide

GssS

EST

Structure

Genome
BioSample
BioSystems

Books
CancerChromosomes
Conserved Domains
dbGaP

dbVar

3D Domains
Epigenomics

Gene

Genome Project
GENSAT

GEO Profiles

GEO Datasets
HomoloCene
Journals

MeSH

NCBI Web site

NLM Catalog

OMIA

OMIM

Peptidome
PubMed Central
PopSet

Probe

Protein Clusters
PubChem BicAssay
PubChem Compound
PubChem Substance
SNP

SRA

Taxonomy

ToolKit

NCBI C++ Toolkit
UniGene

UniSTS

 Soarch MEZTY

{CBI

Biotechnology Information advances science and
3ss to biomedical and genomic information.

flission | Organization | Research | RSS

genomes are
nd available in
base.

=

synteny between the genomes of two organisms
gene in another organism

an article

nd check them for specificity

Popular Resources

BLAST
Bookshelf
Gene
Genome
Nucleotide
OMIM
Protein
PubChem
PubMed
PubMed Central
SNP

NCBI News

MyNCBI supports OpenID and
InCommons IDs

22 Sep 2010
A list of supported organizations
can be found on the MyNCBI

Personalized settings in My NCBI
30 Aug 2010

Personalized preferences such as
record format and results display

More...

y

Write to the Help Desk



EMBL-EBI

Databases | Tools

EBI

o’ 58-85 All Databases 4 | Enter Text Here
e Seaf

| EBI Groups | Training | Industry

= Data Resources &Tools

ENA

UniProt
ArrayExpress
Ensembl
InterPro
PDBe

Genomes

Nucleotide Sequences
Protein Sequences
Macromolecular Structures
Small Molecules

Gene Expression
Molecular Interactions
Reactions & Pathways
Protein Families
Enzymes

| AboutUs | Help

Literature
Taxonomy
Ontologies

Patent Resources

Bdoeig Aedopévwv

Reset (?) Give us
Advanced Search  Teedback

Site Index :\1 EE_.,

Sequence Similarity & Analysis
Pattern & Motif Searches
Structure Analysis

Text Mining

Downloads

Web Services
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EBI: Mnxavn 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 Seguence)

Protein Sequences - Pride
* UniProtKB
* 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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[TOWTEIVIKEC AAANAETTIOPACEIC

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

3D-Interologs
AffinDB

aMAZE
Argonaute
AtPID
Bacteriome.org
Binding MOAD

g:gg;rlt; BioGRID3® home help wiki tools contribute statistics downloads partners about us

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

Cychonet Repository for Interaction Datasets T e R S B

DDIB BioGRID is an online interaction repository with data

DIMA . . compiled through comprehensive curation efforts. Our

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
DOMINE from major model organism species. All interaction data are
DOMINO freely provided through our search index and available via

DRC - Database of Ribosomal Crosslinks download in a wide variety of standardized formats.
DrolD - Drosophila Interactions Database ty Advanced Search * Featured

Dynamic Proteomics Search Tips . Datasets
EciD INTERACTION STATISTICS LATEST DOWNLOADS

EndoNet

GeneNet

GLIDA

Hedgehog signalling

Het-PDB Navi

HotSprint

hp-DPI

HPID - Human Protein Interaction database
12D - 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€

All Organisms

SUBMIT SEARCH
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[TPWTEIVIKEC AAANAETTIOPACEIC

BioG RID 30 home help wiki tools contribute statistics downloads partners about us

Welcome to the Biological General Search the BioGRID
Repository for Interaction Datasets St gL

BioGRID is an online interaction repository with data

10 |H.) SOURCE

11 |1.) PUBMED_ID

12 |1.) ORGANISM_A_ID
13 |K.) ORGANISM_B_ID

compiled through comprehensive curation efforts. Our
current index is version 3.0.68 and searches 23,609
ublicati for 350,020 raw i d ic il ti
fom mélor odsl orgeniom #peoiss. Aliataraofon SHDALE’
freely provided through our search index and available via
download in a wide variety of standardized formats. g i anced Search <y Featured
Search Tips [0 Datasets
:
— ‘ ' ' =
66 Workbook1
< | L
1 |Brief Description of the Columns: !
2 |
3 A.) INTERACTOR A :
4 B.) INTERACTOR B 1
5 C.) OFFICIAL_SYMBOL_FOR_A H
6 D.) OFFICIAL_SYMBOL FOR B :
7 E.) ALIASES FOR A |
8 F.) ALIASES FOR B :
9 |G.) EXPERIMENTAL SYSTEM :
1
1
I
1
I
1
1
)
1

14
15
[ECHINTERACTOR A INTERACTOR B OFFICIAL SYMBOL A OFFICIAL SYMBOL B !ALIASES FOR A ALIASES FOR B EXPERIMENTAL SYSTEMSOURCE PUBMED_ID ORGANISM_A ORGANISM B_ID
17 ETG6416 ETG2318 MAP2K4 FLNC 1JNKK1 |SERK1 |[PRK ABPL|ABPA|ABP-2E Two-hybrid Marti A (1997) 9006895 9606 9606
18 ETGB4665 ETGBE MYPN ACTN2 iMYOP CMD1AA Two-hybrid Bang ML (2001) 11309420 9606 9606
19 |ETGSO ETG2339 ACVR1 FNTA IACVRLK2|ACTRI|S PTAR2|FPTA|PGGT Two-hybrig wang T (1996) 8599089 9606 9606
20 ETG2624 ETG5371 GATA2 PML IMGC2306|NFE1B|F RNF71|TRIM18|PP Two-hybrid Tsuzuki S (2000) 10938104 9606 9606
21 ETGB118 ETG6774 RPA2 STAT3 'REPA2|RPA32 APRF|MGC16063 |k Two-hybrid Kim 1 (2000) 10875894 9606 9606
22 ETG375 ETG23163 ARF1 GGA3 IN/A KIAAD154 Two-hybrid Dell'Angelica EC (20! 10747089 9606 9606
23 ETG377 ETG23647 ARF3 ARFIP2 IN/A POR1 Two-hybrid Kanoh H (1897) 9038142 9606 9606
24 ETG377 ETG27236 ARF3 ARFIP1 IN/A MGC117369|HSUS Two-hybrid Kanoh H (1897) 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 IDKFZp686B22225|MGC17767|GSD12 Two-hybrid Lehner B (2004) 15231747 9606 9606
27 ETG351 ETG10513 APP APPBP2 IABPP|PN2|AD1|CV PAT1|HS.84084|KI Two-hybrid Zheng P (1998) 9843960 9606 9606
28 ETG333 RP6-235D12.2 APLP1 DAB1 IAPLP N/A Two-hybrid Homayouni R (1999 10460257 9606 9606
29 |ETG10370 ETG7020 CITED2 TFAP2A 'P35SRIIMRG1  BOFS|AP2TF|AP-2| Two-hybric Braganca J (2003) | 12586840 9606 9606
30 RP1-85F18.1 ETG7020 EP300 TFAP2A 1p300|KAT3B BOFS|AP2TF|AP-2| Two-hybrid Braganca J (2003) | 12586840 9606 9606

Tab delimited format
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MeTaOAIKG poVOTTATIO

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 petaBoAika povotraTia

"" KEGG PATHWAY Database

Kyt
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
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

AUV HLWN

. 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

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

K[cc Glycolysis / Gluconeogenesis - Reference pathway

[ Pathway menu | Pathway entry | Hide description ]

cc ENZYME:3.1.3.9

Help )
Entry EC 3.1.3.9 Enzyme
Name glucose-6-phosphatase;

glucose 6-phosphate phosphatase

Class

Hydrolases;
[Acting on ester bonds;

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

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

> R01788

[MD:M00003].

Reference pathway #) (co)

Show all

I GLYCOLYSIS / GLUCONEOGENESIS

D Glucose 271127163
2712271147 3 0 D-Glucose-6F

f-D-Glucose © OP-D-Fructose-6P

f-D-Fructose-1,6P2

5311 ——

Gly::zn:-P ? )

Glyrerate-2,3F1 O 2723
i _L-+ »2
in photosynthetic organistes Glyrerate-3P
5421

Glyverate-2P Ot

—— g

Glyceraldehyrs-3P

D-Glucose
O (extracellular)

Pentose
phosphate
pathway

Oxaloacetate

O Ethanol
Acetate

00010 /30110
(c) Kanehisa Laboratories

(I) LLactate
|

7
Propanoate retabolista

Substrate

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

Product

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

Comment

Wide distribution in animal tissues. Also catalyses potent
transphosphorylations from carbamoyl te, hexose tes,
diph hate, ph 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

Ko

2538(G6PC) 57818 (G6PC2)
741431(G6PC2)

712053

14377 (G6pc)

25634 (G6pc)

403492 (G6PC)

538710 (G6PC)

100134959 (G6PC)

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 0o OH
Ho—fo " HOAO“
1 \ | .
O Ho"““""oH Ve > Ho' “OH
OH / OH
C00668 Ny C00267
N
H
~o~
Co0001
Coo009
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]
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BA yia paBnuaTika yovreEAa HopIaKwy
UOVOTTATIWYV

« Biomodels. EBI. 2010: 249 eAeypéva/oxoMaouéva PovTEAQ
* Amobnkeupéva o popery SBML (Systems Biology Markup Language)

=] The following fields are used to describe a model:

e BioModels ID _, A unique string of characters associated with the model, which will never be re-used even if the model is deleted from the BioModels Database.

e Name _, The name of the model, as written in the model itself by its creator(s).

e Publication ID _, The unique identifier of the reference publication describing the model, specified either as a PubMed identifier (linked to the EBI Medline database), or as a DOI (linked
to the original publication through a DOI resolver), or as an URL. Being all published, all models must have one publication identifier, and the same identifier can be shared amongst
several models if they have been described in the same publication.

e Last Modified _, The date when the model was last modified.

12345678910111213 14 1516 17 18 19 20 21 22 23 24 25 26 —» 10| 50| 100 | All

| eewses. | ww esssew e
BIOMD0000000001 Edelstein1996_EPSP_AChEvent 8983160 2009-06-05T11:40:04+00:00
BIOMD0000000002 Edelstein1996_EPSP_AChSpecies 8983160 2009-08-13T12:24:26+00:00
BIOMD0000000003 Goldbeter1991_MinMitOscil 1833774 2010-03-17T00:25:38+00:00
BIOMDO0000000004 Goldbeter1991_MinMitOscil_Explinact 1833774 2009-08-10T15:46:55+00:00
BIOMD0000000005 Tyson1991_CellCycle_6var 1831270 2010-02-12T14:00:50+00:00
BIOMDO0000000006 Tyson1991_CellCycle_2var 1831270 2009-08-10T14:30:30+00:00
BIOMD(0000000007 Novak1997_CellCycle 9256450 2009-10-15T16:07:54+00:00
BIOMD0000000008 Gardner1998_CellCycle_Goldbeter 9826676 2009-08-10T15:44:34+00:00
BIOMD0000000009 Huang1996_MAPK_ultrasens 8816754 2010-02-07T20:45:50+00:00

BIOMD0000000010 Kholodenko2000_MAPK_feedback 10712587 2009-07-30T11:35:19+00:00



