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EIZATQI'H

Ta epebiopata yio TNV TPOETOUAGIN OVTAOV TOV EPYUSTNPIOKAOV CNUELDCEDY NTAV 1|
gloaywyn tov Madnuatoc Emioyng Bilopetpio-BiomAnpopopikry 6to mpomtuyloko
npoypappe orovddv oto Tunua latpung tov I1.O. ko N eloaymyn Tov Moabnpatog
Biominpopopikry oto Metantoyokd Ipodypoppo Emovddv oto ido Tpqua. H
EI00Y®MYN oVTOV TV padnudtov Ntav petd and mpotofovAic tov kabnyntov N.
Yta0dxn, I1. MoAvPod kot A. I'eppev.

[Ipéner va tovicBel 6t1 oty d01ebvy PipAoypagia vdpyovv moAd Alya PipAic oto
OVTIKEIILEVO Kol KOVEVO amd avTd dev TPosPEPEL Eva amAd odnyo ota didpopa media
TOV OVTIKEWEVOL NG BlomAnpopopiknc.

O1 onueiwoelg amotehovvtal amd d00 evotnTeG: Oempio Kol TPOUKTIKY EQOPUOYN TNG
Oewplog péoca omd omid PApato pe odnyd amd 1otoceridec. H ovyypapn tov
onuewwocemv PacicOnke oto Pifiic mov divovrar oto TéAog ¢ Bifioypapio, kot
€01kd oto Piiio ™ mpodNnV cvvadélpov pov oto National Institute for Medical
Research, Medical Research Council, U.K., Cristine Orengo.

H Ogpatoroyia emiéyxnke petd omd ocvinmoeic pe tov ¢ilo Kou cvvepydrn Axel
Kowald.

Apyikd to Keipevo eixe ypoaptel oto AyyAkd, to KOPLOG UEPOG NG HETAPPAONG TO
empuenOnke n Bikv Zxapped, eniong fondnoe n M. Xaivtig.
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Yyéomn BrorAnpo@opikng kot Bropetpiog

H Promknpogopikr} €ivar 1 VTOAOYIOTIKY Slo(Elpton Kol GTOTIOTIKY ovAALOoN
Boroywmv ardiniovyuov (DNA, RNA, tpmteivec) kot 0£00UEVOV TOV OvOQEPOVTOL
0€ TPLOOLACTATEG OMEIKOVIGELS TPOTEIVAOV.

H Biomknpopopikn acyoreitar pe:

Tn onwovpyio Bdoewv dedopévav yoo TV amobnKeLON Kol JaEIplon UEYAAOV
OYKOL 0E0OUEVOV.

Tnv avdntuén akyopiBuwv kot Propetpikdv pedddmv yio Tov Tpocdlopiopd oxEcE®V
HETOED OAANAOLYLDV 1] OOLMV TOV OVIIKOLV GE HEYOAN GUOVOLD OESOUEVDV.

Tnv otatiotikn avaivon Kot epunveio TV SQOpPETIK®OV TOTWV dedouévav (DNA,
RNA, npoteivikn aliniovyia kot doun).

Baoeig Agdopévav

Muw Baon Agdopévov (BII) eivar puo vmoAoyiotikn amodnkn omd 0edopéve Tov
TapEXEL £VO, TPOTLTOTONUEVO TOTO AVAKTNONG, TPOGONKNG, dtaypaPng Kot oAAAYNS
dedoUEVMV.

Yndpyovv 600 peydreg Kotnyopieg PACE®V TANPOPOPIOV : Ol GYECIKES KOl Ol
OVTIKELEVOGTPUQEIG.

O1 oyeotaxég BII tomobetovv ta dedopéva og mivakeg Omov KAOE YO ovapEPETOL
o€ OLYKEKPIUEVO Oedopévo Kol KOO OTNAN  OVOQEPETOL OE  GLYKEKPIUEVO
YOPOKTNPIOTIKO TV dedopévav. T'a Tovg Tivakeg avtovg dnpovpyodvtot deikTeg Kot
ovoyetilovror peta&d tovg, €101 mote kdbe dedouévo ot BII va éxet €va povadikod
OUVOAO YOPAKTNPLOTIKMY OV VAL TO TPOGdtopilovv.

Proteinj —®proteinl roteinl rotein2 rotein 3

DNA rotein2 sequence\ sequence\ sequence|
rotein3

H avtwceipevootpagne BIT amotedeiton and avtikeipeva (yovidla 1 mpwteiveg) mov
70 KoBEva €xel éva oLoYETILOUEVO GUVOLO amtd TLTOTOMUEVE. EPYOAEIR YLoL OVOALGN
KOL OVOTTOPACTOCT) TOL OVTIKELLEVOL KOl £VOL GUVOAO OO YOPOUKTNPIOTIKE OTTMG Eval
OVOLLL TTOV VOL TO TPOGOL0PILEL 1] IOl TTOPOTTOUTTH.




To AwedikTvO

To Awdiktvo elvar €va TayKOGUO OIKTLO VTOAOYIGTMV TOV GLUVOEEL ONUOOL,
EKTTAOEVTIKG KO WO1OTIKG Wpvuata. H petddoon g mAnpopopiog emituyyaveTot e
™ PonBeta evog mpwtokdAlov yvwotod o¢ TCP/IP, 10 omoio mpoodiopilel Tov TpoOTO
pe tov omoiov: 1) ta dedopéva ywpilovtor oe makéta, 2) To TOKETO OTAVOVY GTOV
TPOGOIOPIGHO TOVG Ko 3) to. mokéto cvvapporoyovvtor To €ldog avtig g
EMKOWVMOVIOG EMTPENEL SLOPOPETIKA €101 VTOAOYIGTAOV Kol AEITOVPYIKOV GLGTNUATOV
TO «UANGOVVY HETAED TOVG LE £VOV KOO TPOTO.

AwevOovesig IP

[Mo va pmopésovv o1 LVTOAOYIGTEG 6€ £va dIKTVO VO EMKOVMVIGOLV, divetal o€ Kabe
voAoyloth évag povadikog aplfuog (IP o1ebBuvon), o omoiog kwodikomoteital pe pua
popoen dekadikng teheiog (m.y. £vag vToloylotg oto Atadiktvo pmopel va €xet v IP
AtevBuvon 147.30.32.50). Emeon n popen devbovoemv dev ivar kot ToAD QIAKT
otov dvBpomo, oe kdbe téTola dievbuvon €xet 600<l Eva dvopa, To omoio Tpocdtopilet
€Vay GLYKEKPIUEVO VTOAOYLIGTH, TOV TOTO TTOV O VTOAOYIOTNG OVTOG PpiokeTon, Kot
TEAOG TO SLOSIKTVAKO PEPOG GTO OTOI0 OVIKEL VTOG O TOTOG (1] TapATAveD d1evBuvon
avtiototyel oto O6vopa ebiac.uk @ To Evponaikd Ivotitobto Birominpogopiknig
(European Bioinformatics Institute) sivor évag axkadnpaikdg TOTOS TOV €VPVTEPOL
dtadkvakov tomov UK).

Haykoopog Iotog (World Wide Web-www)

O maykdo oG 161G €ival TO O TPONYUEVO GUGTNUA TTANPOPOPTONG TOV VILAPYEL GTO
Awdiktvo.

H petadoon-petafifacn tg ninpoeopiog oto www yivetor pe v Ponbeia evodg
mepmynt 1otoceAidwv (browser). O moO YvOOTOC Kot MO OOESOUEVOS TETOL0G
TeEPMYNTNG 1oTocEAd®V, eivar o Internet Explorer. O maykdopiog 16t0g enttpémet Tnv
EMOKONNON 10TOGEMO®V e TANpogopiec moAvpéowv ( multimedia) dnwc keipevo,
EWKOVES K.T.A. OV gival og popen vrepkeévov (hypertext). Xto vrepkeipevo pepucég
AéEewg toviCovtar pe  OWPOPETIKO YPOUA Kol  OVOUALovVTOl LTEP-GUVOEGHOL
(hyperlinks). Emiéyovtoc évav T€1010 VIEP-GUVOEGHO, O TEPIYNTNG LOTOCEAID®V
TPOGTEANVVEL 0L KovoUpyla 16TtoceAida pe vrepkeipevo (N o BIT pe o diemagn
VIEPKELEVOL), M omoia pumopel va PpickeTol o€ KAmolov dALOV VTOAOYIGTH OV ival
oLVOESEUEVOG 0TO AL0dIKTLO.

MMaykéomog Ipocsdroprotg opwv (ITIIT) (URL)

O Mayxocuog Iotoc Paciletor oto 011 KAOe 16TOGEAIdN VIEPKEUEVOL €Yl Evav
[Maykoopio ITlpocoopiot IMopwv (Uniform Resource Locator-URL). O [IIIIIT
TEPEXEL dLAPOpa LEPN, TO 0Toie TPOGOLopilovv 10 TPpwTOKOALO emkovmviag (hhtp —
hypertext transfer protocol), Tov 510K0GTH 1GTOGEAID®V, TOV KATAAOYO Kot TEAOG TNV
otocerida. o tapdoetypa :

O http://www.ebi.ac.uk/hinxton/hinxton.html wpocdopiler ocav TPOTOKOALO
emkowmviag to http, cav Awokopiot Iotocedidwv 10 (ebi) kol cav KotdAoyo to
hinxton kot téAog cav 16T0cEAIda TV hinxton.html.

‘Eva dGAro mapdostypa 1otocelidac mov ival n oemaepn pog BIT yio mpwteiveg kot
umopovpe va mpooneddcovpe pe v Ponbewo tov Internet Explorer Ppicketanr 6to
http://au.expasy.org/sprot/sprot-top.html. EmAé€re to “at EBI” mov eivon évag
VIEGVUVOEGOC KOl €mMTPEMEL va. cuvoebove omnv 1otocerida tov Evpomaikon
Ivetitovtov Biominpopopiknig.
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Swiss-Prot

Protein knowledgeb l I a :
i t Tll')]ti?f\l/IB:E e th ﬂl PnrO:tr
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swls%rn Computer-annotated supplement to Swiss-Prot unlvarsalprotorn rasource

The UniPret Enowledgebase consists of

» Swiss-Prot; a curated protein sequence database which strives to provide a high level of annotation (such as the description of the fanction of a protein, its
dornains structure, post-translational modifications, variants, etc.), a minimal level of redundancy and high level of integration with other databases [hore
details / References / Linking to Swiss-Prot / User manual f Recent changes f Commercial users / Disclaimer].

+ TrEMBL, a computer-annotated supplement of Swiss-Prot that containg all the translations of EMBL muclectide sequence entries not yet integrated in
Swiss-Prot

These databases are developed by the Swiss-Prot groups at SIB and at EBL
UniProt Release 2.4 consists of:

Swiss-Prot Release 44.4 of 31-Aug-2004: 158010 entries (More statistics)
TrEMBL Release 27.4 of 31-Aug-2004: 1377572 entries (More statistics)

= Swiss-Prot headlines
Armnotation of HERV protein sequences (Read more. .

Access to Swiss-Prot and TrEMBL

» SRS - Access to Swiss-Prot, TrEMBL and other databases using the Sequence Retrieval System
o Full text search in Swiss-Prot and TrEMEL
» Advanced search m Swiss-Prot and TrEMEBL by descniption, gene name and orgamsm (can be used to create himl limlkes to Swiss-ProtTrEMBL quenes)

—— H
[&) ’_,_’_ 8 Internet
i start @ EXPASY - Swiss-Prot a... | Bioinfo_course I @ Capy of Bioinfos - Micros... I ‘ « g . L= ! 10:57

AwdikToakoi Tomor Blrominpogopukiig
Tpewg t6mot yia va apyicel koveic v avalmon PromAnpoeopidv oto Atodiktvo
etvar o1 €€N¢ :

http://www.expasy.ch/: The ExXPASy (Expert Protein Analysis System) Molecular
Biology Server. O cvykekpipuévog d1adtktvakdg tomog dwatnpeiton and to EARetico
‘Tdpvpa Biominpopopiknic. Tlepiéyet ovvdéopovg, BIT kat Aoyiopikd yio tqv avaivon
TPOTEIVIKOV GAANAOLYLOV Kot SOUDV.

http://www.ebi.ac.uk/: The EMBL European Bioinformatics Institute outstation. O
1Om0g avTog amotehel pio cvAdoyn BII pe Proroywkd mepiexdpevo kot mopepeepés
AOYIGLUKO.

http://www.ncbi.nim.nih.gov/: The National Center for Biotechnology Information. O
1OM0¢ TEPLEYEL GLAAOYN dnuocinv BIT , epyaieimv yia frominpo@opikn| Kot Stapopmv
epapuoyav. Ilapéyer emiong ovvoéoHOVE € TOAAOVG YPNOIUOVS SLOSIKTLOKOVG
TOTOVG KOl GUVOEGLOVG Y10 AOYIGUIKO BLOTANpOQOPIKTC.

Kobévag and tovg mopamdve S1ad1KTuoKoVG TOTOVS €xel TOAAODS GLVOEGLOVS OF
GAAOVE TOPOLOIOVG TOTOVS PLOTANPOPOPIKTG.

"‘Eva diktvo amd mnyég flomAnpo@opiong TopovcstaleTol GTO TOPUKATD OLOYPOLLLLOL:



Mnyavéc Avalitnong (Search Engines)

INa va Ppovue omotodnmote €100g TANPOPOPING PLOAOYIKOD EVOPEPOVTOS GTO
Awdiktvo , Ba Tpénel va ypnopomomcovpe unyovég avaintnong minpoeopiog. Ot
unyavég avalntnong yyvouvv otig 6eAdES TOV AlUSIKTOOL Y10 GUYKEKPIUEVEG AEEELG
KAEWO8 Ko GVYKEKPIUEVES Ppdoelc. Mo tétota unyovn avalntnong eivat to Google.
Ia va ypnowonomoovpe 10 Google, ypapovpe www.google.com oto Internet
Explorer. Av mAnktpoloyncovpe my ™ AEEN KAl “protein structure”, gpeavifovron
oeMOEG OV TEPLEYOVV TANPOPOPIEG OYETIKA e TNV AEEN KAEOL.
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Baow) Broloyia

DNA

To DNA eivon éva peydro, ypappikd poplo tov omoiov n doun amoteAeitor and dvo
aAvoideg ToAypéveg peta&d tovg cov dVo KAmvovg evog vipatos. Kébe aivcida
amoteleiton amd o Paon coaxyapwv, otV omoic &lval TPOGKOAANUEVO HLdL
aAnAovyia vovkAieotwdiov 1 Pdoewv. Ymapyovv téccepig Pdoeis: Adevivn (A),
Kvtocsivn (C), I'ovavivn (G) ko Ogtapivn (T).

H aAAniovyia tov Bdoswv otig 000 aivoideg ivar copminpopotiky (A pe T kot C
pe G). Avtd to cvumAnpopatikd (gvydpopo tov Pacemv givor vredbBovvo Yoo Tov
ANUKO dEGUO TOL KPOTA TIG aALGideg pall o Eva OmAd ko Ko eivot Bacikd otnyv
avtrypaen tov DNA kotd v dtaipeon Tov Kuttdpov.

Yvoyetiopévn pe kabe alvoida, eivor kol 1 kotevBovvon, otnv omoia o POPLOL TOV
etvar vevBova va dafalovv v TANpoeopia g EAkoc mpémel va KivnBovv. H
katevBuvon avt) ovopdletar 5° — 37 koatevBovvon g EMkoac.

RNA
To RNA dwpépet and to DNA oto 01t givan pdpo pe pio pévo oivoido kot 6to
yeyovog 6t Ogiapivn (T) aviwkabiotatar and v Ovpaciin (U).

I'evetikog Kadikag

O yevetudg kddKag Tpocdlopilel Tov TpodTo e Tov omoiov N avaykaio TAnpogopia
v vo eprypagel pon tpoteivn givor kKodworomuévn oto DNA. Mmopovpe va
eovtactoope to DNA cov éva koppdtt amd keipevo, ypappévo pe €va aAeapnrto
teacapav Aégewv 1 A,C,G and T.Ot Aé&eic og avtd T0 Keipevo givor dLodoyIKES Un-
emkaAvTTOpEVEG TpmALTEG Pacewv, mov ovopdlovtar kKwdwkdvia (codons). Kdabe
KOOKOVIO Kpumtoypoeel éva apvo&d (amino acid) v memtidio (peptide), kol 1
dwdoyn towv kodwvimv oto DNA mpocodlopiler por GUYKEKPIUEVT TOAVTEMTIONKY|
aAvcida 1 omoio AVOPEPETOL GE 0L GUYKEKPIUEVT] TPAOTEIVT 1 LEPOG OGS TPOTEIVNG.
H petagppacpévn arliniovyio DNA eivar pio tpoteivn.

Yrapyovv 20 apvoééa otnv @Oon Kot 64 d10popeTiKd Koowovia. Avtd onpaivel Ot
TOAMG omd To Apvo&En avTITPOGOTEVOVIOL OO TOPUTAV® TOV €vOG Kmokoviov. O
YEVETIKOG KMOTKOG QOIVETOL TOPAKAT :



! T | ¢ A | 6

T | mr | phe | TCT | Ser | TAT | Ty | Tor Cys T

| mc_| T | tac | | Tec | C
' TA | Leu | TCA TAA | Stop | TGA | Stop | A
| TG TCG TAG TGG [ Trp G
C O | Lew | CCT | Pro | CAT | His | CGT | Arg T

I [ cce CAC CGC | C
' CTA CCA | CAA | GlIn | CGA A
| |6 | o6 CAG | GG | G
| & ATT | Ile ACT | The | AAT | Asn | AGT I Ser e
ATC | Acc AAC AGC C |
ATA ACA AAA | Lys i AGA | Arg A |

| ATG | Met | ACG AAG AGG G

G | om [ vat | v | am | car | ag | GGT | Gly T

| 6TC | ecc GAC GGC C

| GTA GCA GAA | Glu | GGA A

| | o | 66 GAG | | GGG | |
E— ] i i —_—

Edv mépovpe v’ dyv pog v aAiniovyio
57 ... ACGTTGGGACTAAGTC...3’
n omoia Ba pmopovoe va dropedel oe kwdUOVIA Kot va LeTappdodel g akoAovOmC:

5...—ACG-TTG-GGA-CTA-AGT-C...3
...Thr Leu Gly Leeu Ser...

Opwg vmépyovv kot GAAo mbova onpeio ywoo v Evapén S UETAPPOONG,
SUOPPAOVOVTAG £TCL OLOPOPETIKOVG TPOTOVS OVAYVOONG TNG dAANAovyiag:

5 ... AC-GTT-GGG-ACT-AAG-TC...3
...Val  Gly Thr Lys...

Yrapyet Aouwdv 1 avaykn vo oprotel  apykn B€on avdyvoong yio por aAinAovyia.
Kot autd yiveton poprdpovioag v avitypagn pe to ko kmdikovio ATG. Kat katd
EMEKTOON, VITAPYOLV Kol E01KA KmO1KOVio Tepuaticpov, TAA, TAG and TGA.

Amoteréopato 0Alay@V 6TV KOOKOTOING1 Tov DNA

AMoyég oty Kmdtkonoinon mov dgv aAAdlovv v Béon aviyvoong, dnuovpyodv
TOPA. TOAD WIKPES OAAAYEG OTNV UETAPPACHEVY] aAAnlovyio g mpwteivng. Ta
Tapadelypa, aviikafiotovtag po povn Paon amd poe GAAn dwupopetikny Paon,
UTOPEL, OTNV XEPOTEPT TEPITTOON, VO AAAAEEL LOVO TO apvolD Tov KMAKOTOlEITOL
Ao TO CLYKEKPIUEVO K®OKOVIO 6mov 1 aAlayn €yve. Opog m amopdkpouven M 1
nmpocOnKn pog povo Paong pmopet va aArdcer v apykn B€on avdyvoong.
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YovOeon TpoTEIVIG

XHvOeon mpwteivng, eival N dtodikasio GuVOVACUOD OUVOEEMV Yol TV dnpovpyia
noAvnentdiov. H dadwocio petdopaons pog aliniovyiog DNA pe v Bondeia
tov mRNA og pa moATenTIoKn aAvcidn péca oe £vo pROcmU pe TV 0EGHEVON
apvo&éwv mov petapépovtal amd ta tRNA gaivetol Topakdtm:

ﬁ-TT \ GAA GAA CCC ,
ccc J\GAA/ ‘ \ccc/r \GAA':I
1 l |r | DNA

ce :
'
~ H\GGG/ \CTT/ \<|}GG/ \J:"rjlf/

™~ nuclear membrane i_,_,-"‘"

*
1
1
1
I
I
i
I
I
! e —
1
1
1
I
1
[
[
L]
1

WITITTIIITTIII L

i
“eodons 5t N sop
IRMNA
= B
leaving . E:Em
: peptide bond

amino acids direction of translation

Otav €yet yiver 1 60vBeon 10V TOALTENTIOOV, TO €V AOY® TOAVTENTIOWO UmopEl va
vrooTel PeTd-petappacpéveg petatponés (post-translational modification) , dnwg va
avadwmAmbel 1 va  ocvoyetiotel pe dAAo TOALTEMTIOW Yo VO OYNUOTICEL pio
AELTOVPYIKY| TPWTEIVT).

Tovidwa

Muw aAlniovyio DNA mov kwdwkomolel kdmolo mpmteivn, ovopdleton yovidro. ‘Eva
yovidlo umopet va Ppioketor o€ 0molOvONTOTE OO TOLG dVO KADVOLS TNG AALGIdag
tov DNA.

To cbvoro tov DNA ovopdletor yovidimpo, Kot 6TOVS EVKOPLOTIKOVS 0PYUVIGHOVS
10 TEPLo0OTEPO UEPOS ToL DNA (99%) dev kmodKomotel.

210, YOVidlo GTOVG EVKAPLDTEG HETAED TMOV TEPLOYMY TOV KMOIKOTOLOUVTAL (TO, €X0ons)
TopEUPAALOVTOL TEPLOYES TOL eV KMOKOTO10VVTOL (TOL introns).
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Intron Intron

5' UTR y Exon Exon Exon y J UTH
Sense strand genomic DNA™
B
Transcription
Y
5'UTRH CDS 3" UTR
mANA Y
Translation

Praotein

IpoTeivik dopn

H mpoteivn elvar o opyavikny évoon mov amoteieiton amd apvoééa, to omoio
ovuvoéovtol HETAED TOUG WHE TMEMTIOKOVS OECUOV, Yo VO GYNUATIGOVV UEYOAES
alvoioeg, mov ovopdlovror molvmentiow. Ymapyovv 20 SapopeTikd apvoEén Tov
ouvavTouvToL 6TIC TPWTEIVES. Ta aptvo&éa pumopovv va tapactadodv mg aKoAovbmG:

Ola ta apvo&éa Exovv pia kapBo&uikn opdda (COOH) kat pa aptvoopdoo (NH2),
ot omoieg cuvdéovtar otV 1o avBpaxikn aAvcido. AlaPEépovy HOVO GTO PEPOS TNG
TAELPIKNG aAvGidag (side-chain) mwov avamapiotdron pe R.

Ta 20 apvo&éa mov Bpickovrorl 6T TPMOTEIVES EVOL TA TAPAKATO:

12



Abbrevi-

Amino acid afion Examples of structure
Alanine Ala lplq '
e Glycine is the

A A =iy

rgmm?: B HEN_(F_CDDH simplest amino acid.
Asparagine Asn H
Aspartic acid Asp
Cysteine Cys
Glutamine Giln H
Glutamic acid Glu |

H.N—C—C0O0H Tr}l‘ptn]::har! has an
Glycine Gly 2 | aromatic side ¢hain,
Histidine His CHy
Isaleucine e C
: v Soble il

Leucine Leu _CH
Lysine Lys b
Methionine Met u
Phenylalanine Phe | Methionine has a

Proline Pro st _?_Cﬂﬂ 5 sulphur-containing
Serine Ser (.|:H: side chain.
Threonine Thr (T"Hz
Tryptophan Trp i

i |
Tyrosine Tyr CH,
Valine Val

Yrbpyet emiong pia Ko pio TpdTumn KOSIKOToinon e £va YPApLa yio To optvo&éat:

A=Ala G=Gly M=Met S=Ser
C=Cys H=his N=Asn T=Thr
D=Asp I=Ile P=Pro V=Val
E=Glu K=Lys Q=GIn W=Trp
F=Phe L=Leu R=Arg Y=Tyr

Ta apvo&éa evarvovtor petald toug pe pia avtidpaon avdapesa otn kapfoviopdoon
KOl OTN OUVOUAd0 Yol vo. ONUOVPYNooUV €vav TERTIOWO Oeopd. Mopla vepov
onpovpyovvtal kotd tnv avtidpacn. H dwdwocio avty Onmpovpyel peydleg
aAvcideg mentdiov (Tolvmentiow).

H R H R, H (R
H—N—C—C— OH gf.-"}';:':—Tlu—tI:—c—-ﬁH +H _N—C—C—OH
| (] Ik ~|E|}
R, H R, l H R,
P H—r!\'—(::—h:r_llq—-%—ﬁ_qrlq—r;‘—{ﬁ—omzm]m
r . HO! HO \ HOuw
= —

peptide bond peptide bond
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Ka0e molvmentidwo £xel po ehevBepmn apvopdoo oto éva uépog (N-terminus) Kot pio
kapPo&vropdda oto dAro pépog (C-terminus).
O TpmTeiveg d10pEPOVY 0TI GVVOEST Kol 6T AKOAOVOiN TV OUIVOEEWV TOVC.

Kabe mpwteivn €xet pia dwitepn aAiniovyia, n omoio ivol 0vG1HOOVE GNUAGIAG Y10
) doun Ko Aertovpyia te. 'Eva mapddetypo pog okorovdiog etvon n:

oy

C_;_I |.1;'

P
;".‘{-_F/'r"’(&'ﬂ_@_éa‘ Gin)
M-terminus I,«*_-\/( Gilu
D ~-
i)
H.N- ™

G000
GluT

(Y

(G1w)
C-0-0-6-6-

- . J:
+ 470 other amino acids
"

E- @ @-@-coon
C-terminus

O mpoodopiopdg ™G aAAnlovyiag evoc apvoEEovg ovopdletor aAAniovyion
(sequencing).

Enineda tng mpmTEIVIKIG dop)g
[Tpwrtotayng doun givor n ypapukn aAAniovyio apvoééwv o€ Eva Loplo TpwTEIVIG.

ot helix p-sheet configurations
_/j—-" parallel antiparallel
/ I'. R | £ & L 3
S ¢ 44 1 &3
! Teg ¢ ¢ ¢ . é
I .99 9 9
'!. I,f £ : = 3 ;'“'* ._"éf'
|I. -1;.-""r I S -y *——_
vl L8 33
'SE $ ¢ ¢ & 1414
Lo : e . J l_"$
ey 5% % TR %®
. .88 &1 ¢
* ¢ ¢ 2

Apwvo&éa, ta omola eivor dimia 0 €éva 610 AAO GTNV 0ALGIdA, GAANAETIOPOVV
(QAAMAETIOPACELS OEGUMV VOPOYOVOVL) HE TOAAATAOVG TPOTOLS: OLTO EYEL GOV

14



OLUVETEWL TO €V HEPOG TOV YPOUUKOD TOALTEMTIOON VO yivel €MKOEWEC,
oynpoatiCovtag o a-éAka (a-helix) kot To GALO pépog va oynuotioet £vo TAEYUOL LE
YPOUUES IOV £xouV pia KatevBuvon (b-sheet). Avtég ot aAinAemidpdoelg dnpovpyodv
TNV OELTEPOTOAYT OOUN.

Tprrotayng doun eivor 1 oAkn dimhwon oG TPOTEIVIKNG aAiniovyioc, 1 omoio
oynpotifeTon amd 10 TAKETAPIGUA TOV OELTEPOTAYDOV (O160VAPIIKOT Belovy01 decpol
avdpeso oe oapwvo&éo mov mepiEyovv Belov  otabepomorov To  poOpO  oTNV
TPLOOIAGTATY SOUT TOV).

TetaptofdOuio dopn elvar 1 SATOEN OPOPETIKMOV TOAVTENTIOK®V  OALGIO®V
(vmoopadeg-subunits) ce va LOP1O TPOTEIVNG.

Bubutit which hotuds with no peptide bond
to the other subunit, but with disulphide bonds

Chain in CATH @, x ? L

unit (monomer] protein molecule (dimer)

protei

secondary tertiary Quaternary
structure structure structura

Ta enineda g mpwteivikng doung mpoodopiloviar and v Béom tev apvocémv
otV KOPLL 0ALGida, 1 oot aAiniovyia eivor (oTikNG onuaciog edv N TpwTEivn
TPEMEL VO AEITOVPYNGEL LLE TOV GMGTO TPOTO.

O topéag (domain) piag Tpmteivng eivatl o cuvdvacpog and a-helices kat b-sheets, Ta
omoio EvvVoVTal HETAED TOVG Y10 VO GYNUATIGOUV CUUTAYES SUTAMUEVES COUIPIKES
HOVAOES.

Ot voopddeg eivar molvmentid mov gvavovion He GAAES vToopddes e acheveic
deGOVG (O100VAPLOTKOVG OEGLOVG).

TproordotaTn ATEKOVIGT TPOTEIVAOV

H 1piodidotatn oameikdvion mpoTEivoy Hmopel vo ameKovVIoTEL pE  dpOPOLS
tpomove. o mapaderypa, n wpoteivn “basic pancreatic trypsin inhibitor (BPTI)”
umopet va avomapooctadet pe :

Ipappéc, 6mov 1 KVPLAL AAVGION OVOTAPIGTATOL UE EVTOVEG YPOUUIES KOt 1) TAELPIKES
aAVG10EG e AETTEG YPOUUES

Movtého couminpwong kevov (Space-filling model)

Movtého afovikav cvumieypdtov (backbone wire model), 6émov KkdGbe drtopo
dvOpoKa GLVOEETAL e YPOUUIES KATO KOG TG TOAVTENTIONKTG AAVGIdNG.

Movtého Kopdérag (Ribbon model), to omoio avomapiotd OAeg TIg TEPLOYES TMV
VOPOYOVIK®V oMV N cav EAKeS ( 0-EAkeg) M ypauués pe katevBuvon (b-sheets)
7OV O&lyvoLV TPOgS 10 KaPoEvAlakd HEPOS TOV AAVGISAC.

Movtého tov Aovkdvikov (Sausage model)

15



Yvuykekpyévol cvvovacpol Tov a-helices ko b-sheets mov dnuovpyod pio ceopikn
dopn| ka1 vrdpyovv emovorlapuPavopeveg oe TOAAEG TpwTeiveg mov dev oyetilovton
peta&y tovg ovopalovrot potifa (motifs). I'a mapdderypa, o beta-alpha-beta potipo,
TO 07010 GLVOAVTATOL GE TOALES SLOPOPETIKES TPMTEIVEGS.
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IIAnpo@oproxd cvotipatae I'ovidotOdpatog

GenBank

H GenBank sivon pia fdon dedopévav pe minpopopieg DNA. Tnv Bdaon v
dwaxepiletan to National Center for Biotechnology Information (NCBI). ). H
GenBank yopiletor og 17 dokprtég kotnyopieg (divisions) avaroya pe 1o €100¢ TG
aAlnAovyioag DNA mov mepiéyouvv:

Division sequence subset Division sequence subset

PRI primate PHG Bacteriophage

ROD rodent SYN synthetic

MAM other mammalian UNA unannotated

VRT other vertebrate EST expressed sequence tags

INV invertebrate PAT patent

PLN plant, fungal, algal  STS sequence tagged sites

BCT bacterial GSS genome survey sequences

RNA structural RNA HTG high throughput genomic sequences
VRL viral

[Mnpogopieg umopei kKaveic va avakmoet amd t GenBank, ypnoyloroidvrag to
OAOKANPOUEVO GVGTNILA OVAKTNONG TApoQopL®dV Entrez.

Aopn TV KaTayopnoemv s GenBank

M kataympnon otn GenBank wepiéyet 1o apyeio aAAniovyiog, To onoio mepiéyet
eKTOG amd TV aAAnAovyio Ko’ avtr Kot SIAPOPES TEPLYPAPIKES TANPOPOPIES TOV
oyxetilovtat [e avTnv.

Ka0e xataymdpnon (entry) emiong mepthapufavel Kou d1dpopeg AEEEIG-KAEWDLA,
oxetiOpeva VITO-KAEWOE Kol £vo TPOUPETIKO apyeio a&loonueiwToy
yopaxtnplotikov(feature table).

Mo GenBank ypappoypdoenon pog katoydpnon ywo v aviponivn cyclooxygenase
elvai n akoAovon:
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LOCUS HUMCYCLOX 3387 bp mRNA linear PRI 31-DEC-1994
DEFINITION Homo sapiens cyclooxygenase-2 (Cox-2) mRNA, complete cds.
ACCESSION  M90100
VERSION M90100.1 GI1:181253
KEYWORDS cyclooxygenase-2; prostaglandin synthase.
SOURCE Homo sapiens (human)
ORGANISM Homo sapiens
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.
REFERENCE 1 (bases 1 to 3387)
AUTHORS Hla,T. and Neilson,K.
TITLE Human cyclooxygenase-2 cDNA
JOURNAL  Proc. Natl. Acad. Sci. U.S.A. 89 (16), 7384-7388 (1992)
MEDLINE 92366465
PUBMED 1380156
COMMENT Original source text: Homo sapiens umbilical vein cDNA to mRNA.
FEATURES Location/Qualifiers
source 1..3387
/organism=""Homo sapiens"
/mol_type="mRNA"
/db_xref=""taxon:-9606"
/cell_type="endothelial"
/tissue_type="umbilical vein"
gene 1..3387
/gene=""Cox-2"
5"UTR 1..97
/gene=""Cox-2"
CDS 98..1912

sig_peptide

mat_peptide

3"UTR

polyA signal

ORIGIN

61
121
181
241
301
361

3301
3361
7/

/gene=""Cox-2"

/EC_number="1.14_.99.1"

/codon_start=1

/product=""cyclooxygenase-2"

/protein_id="AAA58433.1"

/db_xref="G1:181254"
/translation="MLARALLLCAVLALSHTANPCCSHPCQNRGVCMSVGFDQYKCDC
TRTGFYGENCSTPEFLTRIKLFLKPTPNTVHY ILTHFKGFWNVVNN IPFLRNAIMSYV

VEVGAPFSLKGLMGNV ICSPAYWKPSTFGGEVGFQI INTASIQSL ICNNVKGCPFTSF
SVPDPEL IKTVT INASSSRSGLDD INPTVLLKERSTEL"
98..148

/gene=""Cox-2"

149..1909

/gene=""Cox-2"
/product=""cyclooxygenase-2"

/EC _number="1.14.99.1"

1913..3387

/gene=""Cox-2"

3369..3374

/gene=""Cox-2"

gtccaggaac
aagcctaccc
gtgcgcggtc
ccgaggtgta
attctatgga
acccactcca
gaataacatt

tacctgaact
ttaagaagat

tcctcagcag
ccgegecgeg
ctggcgctca
tgtatgagtg
gaaaactgct
aacacagtgc
cccttecttc

tttgcaagtt
taaaaaaaaa

cgcctcecttc
ccctgeecge
gccatacagc
tgggatttga
caacaccgga
actacatact
gaaatgcaat

ttcaggtaaa
aaaaaag

agctccacag
cgctgcgatg
aaatccttgc
ccagtataag
atttttgaca
tacccacttc
tatgagttat

cctcagctca

ccagacgccc
ctcgcccgeg
tgttcccacc
tgcgattgta
agaataaaat
aagggatttt
gtgttgacat

ggactgctat

tcagacagca
ccctgetget
catgtcaaaa
cccggacagg
tatttctgaa
ggaacgttgt
ccagatcaca

ttagctcctc
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H I'pappr LOCUS givat 1o 3opaktnpioTikod Tov vTodovAmvel aAiniovyio
Aertovpykdtntog (HUMCYCLOX vrodovimvel avOpamivn cyclooxygenase), Tov
apBpd Pacewv, v Tpoéievon g TAnpoopiag aAiniovyiog (MRNA), To Tpuqpa
¢ BIT (PRI) ko v nuepounvia vrofoing tmv dedouévav ot BII.

H ypapun DEFINITION nepiéyet v meptypoaen g aAiniovyiog.

H ypappun ACCESSION eivat évag povadikog Kmdwkog o omoiog diveton o€ Kdbe pia
KOTOY®PNON.

H ypappn NID wepiéyet £va mpocsdlopioptd VoukAEoTId10V, TO 0010 EMLTPENEL TNV
aAAnlovyia va eraveletaotel katl va cvoyetiobel pe to ypouuny LOCUS ko
ypopuy ACCESSION.

H ypoppun KEYWORDS mepiéyet ¢paoceig mov meptypdoovy to yovidlo Kot GAAEG
OYETIKEC TANPOPOPIES.

H ypappun SOURCE nepiéyel mAnpo@opieg yio Tov 16Td omd ToV 0Toiov o 0E00UEVA
e&nyonoav.

H ypappuy ORGANISM neprypdoet Tnv BloAoyikn Ta&voUncT TOV 0pYoVIGHOD
TPOEAEVOTC.

H ypapun REFERENCE napéyet mapamounéc ot PifAtoypagiao yio tnv
OLYKEKPLUEVN aAANAOVYTCL.

H ypapun FEATURES nopéyet axpieic mAnpopopies yio ta xopaKtmplotikd
(Feature Table). Xvvtetaypéveg mapEyovtot yuo 10 5° un-petappacuévo puépog (1-97),
v TNV aAAnAovyia kwduwomroinong (98-1912), yia 1o 3’ un-petaypa@opévo Lépog
(1913-3387), yia ) polyadenylation aoaAiniovyio (3369-3374) k.t.A. Emiong
TAPEXOVTAL TANPOPOPIES Y1 TN LETAPPACT) TNG TPOTEIVNG Kot TS BE5E1S dSapdpwv
TENTIOLOV.

H ypappun BASE COUNT diver mAnpogopieg yia TNV cuyvotnTa ELEAVIOTG TOV
drapopeTik®V TOm®V Bhocwv otnv ahiniovyia (i.e. 1010 A, 712 C, 633 G, 1032 T).

H ypapun ORIGIN onpeidvel v tpadn Baon g aAAnAovyiog 6To Yovidimpa.
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MNPAKTIKH EOAPMOTI'H

GenBank

I"a va tpooneldoete ) BII GenBank, otov Internet Explorer mAnktpoloynote tnv
aKkdAovOn o1evBvvon : www.ncbi.nlm.nih.gov/Entrez/index.html. Ztn cuvéyeia

emaé€ete “Nucleotide: sequence database (GenBank)”.

2 Entrez cross-database search - Microsoft Internet Explorer == x|
Fil= Edit View Favorites Tools  Help | -5
Deack - () - \ﬂ Ig Lh ‘ /'_7) Search \?ﬁf Favorices Y Media 4041 | &
Address [{&] http fuww.ncblnim rib.gov/Ertrezjindss, el Go | Links | Marten Antivirs L) -
e Entrez, The Life Sciences Search Engine
PubMed Entrez Hurman Genome Genkank Map Wiewer BELAST
Search across databases | [ TG | e
Welcome to the new Entrez cross-database search page
m PubMed: biomedical literature citations and abstracts .3 Books: online books
B Pubricd central: free, full text journal articles A oman: online Mendelizn Inheritance in tan
Efll site search: NCBI web and FTP sites
MNucleotide: sequence database {GenBank) ﬂ UniGene: gene-oriented clusters of transcript sequences
Protein: sequence database &Y CDD: conserved protein domain databass
||| Genome: whole genome sequences 3D Demains: domains from Entrez Structure
T structure: three-dimensional masrameleclar structures URISTS: marksrs and mapping dsts
@4 Taxonomy: organisms in GenBank PopSet: population study data sets
) G siinglle malesile polmemiER grEnl':;IM::nfiles: expression and malscular abundance |
F- Gene: gene-centered information GED DataSets: experimental sets of GEO data
P HomoloGene: Eukaryotic homology groups Cancer Chromosomes: cytogenetic databases
:]::Ir::’:l:; S:ﬁagﬁiLrviuﬂm;ﬂt\;l:f:ﬁ:gﬁt:he Jjournals indexed anef-i::nliifra”Ed information about MLM's controlled LI
[i&] (3 items remaining) Openina page http: fjwiw.ncbi.nim. nih.gow/Entrezfindsx. html. . [ [ | |#mtermer

& start| B Sicinfos - Micresoft word | () Bioinfo_course ||@ Entrez cross-databas... | & BB |« B 215
IMa va avaxthoete mAnpoeopieg yio to HUMCY CLOX, minktpoloynote tov
Accession Code 6710 mAoiclo mapakdto kot emiééete “GO”.

rosoft Internet Explorer =1

File Edit M“iew Favorites Tools Help | l.,'

(Doeck - () - |ﬂ @ ¥h‘;)ﬁaarch *Favnntes A vedis &M[ - :;, - @

Address I@‘I httpe fww, nebi. nlm.nib, govfentrezjquery Fogidb=NMucleatide

ﬁ:w " SNucleoti

PubMed Nu ide Protein

Go | Links | Mortan Antivirus E -

-

Struc PMC

Search | Mucleotide = for [HUMCCLOX Clear
Limits Previgwiindex History Cliphoard Details
outEntrez The Entrez Mucleatides database is a collection of sequences from

several sources, including GenBank, RefSeq, and PDE. The number
of bases grows at an exponential rate. As of April 2004, there are over
38,989,342 565 bases

Human Genome

Explore hurman gendme resources or browse the human genome
SeqUENCE USing the Map Viewer

I Building the human genome

The Human Genome Reference DNA Sequence was completed in April
2003, The current version is listed as a build number on the Genome

Wiew page and includes an accompanying set of statistics and release
notes.

Homo sapiens genome view
build 34 version 1 statistics

ﬂ‘l‘ﬂ|ﬂ|||""“

IBREN -
[& ’_,_’_ 4 Internet

%'Startl @Bimnfuﬁ-M\crusuft ‘Word I@Bimnfu_cuurse I @Entrez Nucleotide - Mi... ‘ é @ «g. BL 2148
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> ovvéyela emréEete “M90100”, Tov accession code yioo. Homo sapiens

) Entrez Nucleoti icrosoft Internet Explorer & x|
File Edit W“iew Favorites Tools Help | ..,'
eBack - d - |ﬂ @ k;j ‘ /I__) search ‘il'( Farvotites @Med\a €‘3| <= :\f B - J @
Adcress [{€] hetpfwwm ncbi.nim.rih, goventraziquery. Fegi? CHMD=searchaDB=ruclectids B> E |Lmks|Nurtun Antivius 5l -
es ™
q:w ® SNucleotide
N B > e D PMC
Search [Nucleotide =] for [HUMCCLOX Clear
Limnits Previewyndex History Clipboard Details
out Entrez Display Isummary ﬂ Shﬂw.lgu j Send to IText =
I71: M50100 Links

Homo sapiens cyclooxygenase-2 (Cox-2) mEMA, complete cds
2i[181253|gb50100. |HIMMCYCLOX[181253]

[~ |
|&] pone ’7’7’7 4 Internet
E;'Startl @ Bioinfo6 - Microsoft Ward I |} Bininfo_course I @ Entrez Nucleotide - Mi... ‘ f @ € g . ! 21:49

To ocvotnua o Tapovcidoset Ty Kataydpnon. Mropeite va koAncete v 006vn
TPOG TOL KAT® Y10, VoL OeiTe d1apopeg TANPOoPopies KOOMG Kot TV oAAnAovyia.

A NCBI Sequence Yiewer - Microsoft Internet Explorer & x|

File Edit W“iew Favorites Tools Help | l.;'
. T —_— S 0
@ Back - L) - |ﬂ @ Jj ‘ f) Search ‘i\( Favatites @Med\a {‘3| T B E - J @
Adcress [{€] hetpfwm.ncbi,nim.rih. gov/entrezfiewer feai?db=nucleotidetval= 181253 2] Edsa ks | Worton Antvins £ -
-

Xtes :
SNucleotide

Sgamthucleot\de j forl EI Clear

Limits Previemiinde: Histary Clipboard Details
Display ||defau\t ﬂ Shnw-IZU j Send to | File - Get Subsequence | Featuras |
[T 1: B90100. Home sapiens cyel. [gr181253] Links
LOCUS HUMCYCLOX 3387 bp FRHL linear PRI 31-DEC-1994%

DEFINITION Homo Sapiens cyclooxygenase—:z (Cox-2) mBENAL, complete cds.
ACCESS TON MI0100

VERITION M90100.1 GI:181253
KEYWORDS cyclooXygenase-2; prostaglandin synthase.
SOURCE Homo sapiens (human)

ORGANISH Homo sSapiens
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata: Euteleostomi;
Mamnalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.

REFERENCE 1 (hases 1 to 3387)

ALUOTHORS Hla,T. and Neilson,E.

TITLE Human cyclooxygenase-2 cDNL

JOURNALL Proc. MNatl. Acad. Sci. U.3.AL. 89 (1a6), 7384-7383 (1992)

MEDLINE 92366465

FPUBMED 1380156

COMMENT Original source text: Homo sSapiens umbilical vein cDNA to mBENA.
FEATURES Location/CQualifiers
sSource 1..3387

/organism="Homo sapiens"
Jmol_type="mRNL"
Jdb_xref="taxon:I606™
feell_type="endothelial”
ftissue_type="wmbilical wein”

Ene 1..3387
/gene="Cox—2"
5'TUTE 1..97

A =]
@ tore [T @

E;'Startl @ Bioinfo6 - Microsoft Ward I |} Bininfo_course I @ NCBI Sequence Yiewe... ‘ f @ € g .
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NCBI Sequence Yiewe
File  Edit  Wigw

ternet Explorer

===

Favorites  Tools  Help

| &

Q- O - ¥ &

. =
il ‘ ’ ! Search

- i r,
7. Favarites @Med\a €

Address Iﬂj http:/ fwan . ncbi. nlm.nib. govfentrezfviewer frgizdb=nudeotidefval=151253

ene

5'UTE

2]
=]
i

gig_peptide

mat_peptide

3'UTE

polydk signal

ORIGIN

¥

/tissue_type="umbilical vein™
1..3387

Jgene="Cox-2"

1..97

Jgene="Cox-2"

98..1912

Jgene="Cox-2"

/EC number="1.14.99.1"

/oodon_start=1

Jproduct="cyclooxygenase—2 "
AASE433.1"

' ls1z54"
Jtranslation="NLARALLLCAVLALIHTANPCCIHPCONRGYCHMIVGFDOYECDC
TRTGFYGENCSTPEFLTRIKLFLKPTPNTVHY ILTHF KGFUNVVHNIPFLENAINSTV
LTSRSHLIDSPP TYNADVGYESUEAFSNLAYYTRALPPVPDDCPTPLGVKGKEQLPDS
NEIVGELLLRRKF IPDPOGSNMHNF AFF AQHF THOFFETDHERGP AF TNGL GHGVDLNH
IVGETLARQRELELFKDGENEYOQIIDGENYPPTVED TOAEMITPPOVPEHLRF AVGOE
VFGLVPGLHNYATIVLREHNRVCDVLECEHPEWGLEQLFOTSRLILIGETIKIVIEDY
VOHLIGYHFKLKFDPELLFNEQF OYONRIAAEFNTLYHWHPLLPD TF QIHD QRYNY QO
FITNNSILLEHGITOQFVESFTROIAGRVAGGRNVPPAVORVIQAS IDOSRONEYOSFN
EYRKRFHLEPYESFEELTGERENSAELEALYGD IDAVELYPALLVEEPRPDAIFGETH
VEVGAPFSLEGLHGHNVICSPAYUKPSTFGGEVGFQIINTAS IQSLICNNVEGCPFTSF
SVPDPELIETVTINASSSRIGLDD INFTVLLKERSTEL™
95..148
Jgene="Cox-2"

149..1909

Jgene="Cox-2"
Jproduct="cyclooxygenase—2 "
/EC number="1.14.99.1"
1913..3387

Jgene="Cox-2"

3369..3374

Jgene="Cox-2"

-

61
121
151

gtocaggaac
aagooctaccos
gtgcgoggte
cogaggtgta

tootoagoag
cogogoogog
ctggogotoa
tgtatgagty

cgooctootte
cootgooogoe
gooatacage
tgggatttga

agotocacag
cgotgogaty
aaatocottge
cocagtataag

coagacgoos
ctogooogog
tgttoooacs
tgogattgta

toagacagoa
cootgotgot
catgtoaaas
cooggacagy

j a Go | Links | Morton Antivirus E -
= |

|@ Done

[ 2] Startl @ Bioinfo6 - Microsoft Ward

|} Biginfo_course

NCBI Sequence Yiewe

icrosoft

ternet Explorer

File  Edit View

Favorites

Tools  Help

I @ NCBI Sequence Yiewe...

S e
AR ]

21:49

=18]x]|

| &

QO [ & &

@ s i )
ys Search A Favorites wMed\a €

@

Address |ﬂj http:/ fwww . ncbi.nim.nib, gov/entrezjviewer fogitdb=nudeotidetwval=151253

ORIGIN

gtocaggaac
aagooctaccos
gtgcgoggte
cogaggtgta
attoctatgga
acccactooa
gaataacatt
tttgattgac
ctotaacoto
cttgggtgte
totaagasga
coagoactto
coguCtoggs
tasactgoge
tootoooaca
totacggttt
cacaatoctgg
atggggtgat
gattgbgatt
coocagaacta
caccotbotat
caactatcas
tgttgaatoa
cgoagtacag
ttttaatgag
aggagaasag
gotgtatoot
ggtagaagtt
tgooctactgy
ctoaattoag
tooagatooa
agatgatato
tgatcatatt
atattaasact
gagaaaggay
tgttasagttt
cgtothttta

tootoagoag
cogogoogog
ctggogotoa
tgtatgagty
gasaactgct
aacacagtge
coottoothe
agtooaccasn
tootattata
aaaggtaaas
aagttoatco
acgoatocagt
catgggutoy
cttttoaagy
gtoasagata
gotgtgggge
ctgagggasac
gagoagttgt
gaagattaty
cttittoaaca
cactggoate
cagtttatct
ttoaccagge
aaagtatcac
taccgoanac
gasatgtoty
goocttotgy
ggagoaccat
[[agooaagca
tototoatct
gagctoatta
aatcocacag
tatttattta
cottatgtta
tocatacttgt
ggaaaacagt
cttgaattho

cgooctootte
cootgooogoe
gooatacage
tgggatttga
caacaccgga
actacatact
gaaatgoaat
cttacaatgo
ctagagooot
agoagottoo
ctgatcoooa
ttttoaagac
acttasatoa
atggasasat
ctoaggoaga
aggaggtott
acaacagagt
tooagacaag
tgoaacactt
aacaattooa
coottotgoo
acaacaacto
amattgotgg
aggotbooat
gotttatgot
cagagttgga
tagaaaagos
totoocttgas
cttttggtgg
goaataacgt
amacagtoac
tactactaasa
tatgaacoat
cttaacatct
gaagactttt
thttattoty
aacttatatt

agotocacag
cgotgogaty
aaatocottge
coagtataag
atttttgaca
taccoacthto
tatgagttat
tgactatgge
tootootgty
tgattoaaat
gggotoaaac
agatocataag
tatttacggt
gasatatoag
gatgatctac
tggtotygty
atgogatgty
caggotaata
gagtggotat
gtaccaaaat
tgacacctht
tatattgotyg
cagggttgot
tgacocagage
gaagoootat
agoactotat
toggooagat
aggacttaty
agaagtgggt
gaagggotyt
catcaatgoa
agaacgttog
gtotattaat
totgtaacag
atgtoactac
ttttatasac
ataaggacga

coagacgoos
ctogooogog
tgttoooacs
tgogattgta
agaataasat
aagggatttt
gtgttgacat
tacaaaagoet
cotgatgatt
gagattotgy
atgatgtttg
cgaggygooay
gaaactotgy
ataattgatg
cotooctoaag
cotggtotga
cttasacagy
ctgataggag
cacttocasac
cgtattgoty
casattoaty
gaacatggas
gotggtagga
aggcagatga
gaatcatttyg
ggtgacatog
gooatctttyg
ggtaatgtta
tttocaaatoa
cootttactt
agttottooos
actgaactgt
ttaattattt
aagtoagtac
totasagatt
cagagagaas
aagtasagat

toagacagoa
cootgotgot
catgtoaaas
cooggacagy
tatttotgas
ggaacgttgt
coagatcaca
gggaagoott
gooogactoo
gasaattgct
cattotttge
ctttoaccas
ctagacagog
gagagatgta
tooctgagoa
tgatgtatge
agoatootga
agactattas
tgaaatttga
ctgaatttas
accagasata
ttaccoaght
atgttocace
aataccaghbc
aagaacttac
atgotgtoga
gtgasaccat
tatgttotoo
toaacactge
cattoagtgt
gotooggact
agaagtotasn
aataatattt
tootgbtgog
ttgotgttge
tgagttttga
gttitgaatac
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1741 ctomattocag toctoctcatct goaataacgh gaaggogotghb coctibtactt cattocagtgt :J

1501 toocagatcoa gagobcatta asacagboac cabcaatgoa agbtotibooc gotooggact
1861 agatgatatc satccoccacay tactactaas agaacgLhicg actgasctgbt agaagtotas
1921 tgatcatatt tatttattta tatgaaccat gtotattasat ttaattattt sataatattt
19581 atattaasact cottatgtta cttaacabch Lobghascag asgboagbtac tootgtbgog
2041 gagaasggay tcatactight gaagactLit atgtoactac tLotaasgatt ttgotgbtgo
2101 tgttasagbtt ggaasacagt ttttabtctg Littataasac cagagagaas tgagbtttga
2161 cgtocttttta cttgaatttc aacttatatt ataaggacga asgtasagat gtttgasatac
2221 ttamacacta tcacsagabyg coamaatgohl gasagbiLiLit acactgboga tgbttoocasat
2281 goatcttoca tgatgoatta gaagbtaacta atgibtgasa ttttasagta cttttgoggta
2341 tttttoctgtc atcasacasa acagghabca gtgoattatt asatgasatat ttaaattaga
2401 cattaccagt satttcatgt ctactLtitta saatcagosa Lgasacasata atttgasatt
2461 toctaaattca tagggtagaa tocacchghas sagoLigibt gatttocttas agbtattasa
2521 cttgtacata taccsasasag aagobtgboth ggatttaaat ctgtasaatc agatgasatt
2581 ttactacaat tgottgbtaa aatatbttat sagtgatghbt cotttttbocac casgagtata
2641 masccttttta gtgtgactgt taasactibcc LiLtRaatca asatgocsas tttattaagg
2701 tggtggagoo actgoagtgt tatcotoamasa Laagaatatc ctgbtbgagat attoocagast
2761 ctgtttatat ggotggbasac abghasasac coocalaaccc cgocasasagy gygbccLacoo
25821 ttgmacatas agoastaacc asaggagaas agoccasatt attggbttoccoa satttagggt
2881 ttamactttt tgasagcosasac tLtbttttag cotbtgtigoac Lgoagaccty gtactoagat
2941 tttgotatga ggttaatgaa ghaccaagol gtgobtgasat ascgatatgt tttotoagat
3001 tttoctgttgt acagbttasat ttagoaghcce atatcacatt goasasgbtay caatgaccobc
3061 atasaatacc tottocasaat gotbasabtc atbtcacaca tLtaattttat ctoagtottg
3121 asgocaattc agbtaggbgoa tbggaatoas gootggotac ctgoatgotg ttocttttot
31581 tttocttottt tagocabtttt gotaagagac acaghcLict caascactic ghttotoota
3241 ttttgtttta ctagbtttaa gatcagagbiht cactLicLLit ggactoctgoco tatattttot
3301 tacctgasct tttgoasagbt ttcaggtaas coLhoagotoa ggactgotat ttagotooto
3361 ttasgaagat Lasasasasa asasasg
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[Ma va kotoyopnoete o véo akoAovbia 1 vo eVvUEPMGETE Lo O VITEPYOLSA,
emiéEete “Submit to GenBank™ otnv 16106€A00 TOPAKAT®. TNV GLVEXELN
aKoAovOnoete Tig 0dNyiec mov epeaviCovtot. To “Banklt” eivon éva epyaieio mov
LTTOPEITE VO YPTCLUOTOMGETE Y10 VO KOTOYWOPNGETE EDKOAN KOt OTAGL oL vEa
aAAniovyio. H doun g katoympnong Oa mpémet vo potdlel pe ot e
HUMCYCLOX.
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Structure

Search | Entrez = far |

+ Submitting Sequence Data to » Submit now!!

GenBank '
Sequin

The most important source of new data for E:z:::;n;:liifuenw
GenBank® is direct subrissions from

scientists. GenBank depends on its Eankit
contributors to help keep the database as Far quick and simple
comprehensive, current, and accurate as submissions
possible. NCBI provides timely and accurate
processing and biological review of new
entries and updates to existing entries, and
15 ready to assist authors who have new data

VecScreen
“ector contamination
screening tool

to submit dbEST
. . dbGSS
» Receiving an Accession dbsTS
Number for your Manuscript EU_hmit 1o GenBank
WISIONsS
Mast journals now expect that DNA and v GenBank

amino acid sequences that appear in articles
will be submitted to a sequence database
before publication. Soon after submission, m
wou will receive an accession number from  Cveniew of the

datab
the database which you will be able to use in sabase
your article to refer to the sequence. Please  earen GenBank |
[&) ’_,_’_ 8 Internet
lt;'startl @ Bioinfo6 - Microsoft Word I \_) Bininfo_course I @ Submit to GenBank - ... ‘ é @ <« g . ! 2z2:00

Emi\ééte “Banklt”.

/7 BankIt: GenBank Submissions by WWW - Microsoft Internet Explorer =]
File Edit Y“iew Favorites Tools Help | 'l.;'
= p= ST
e Back - w\) - lﬂ @ \_h ‘ /_) Search *Favorites eMed\a -£‘B'| [j_\:' \'f E < _J ‘a

Address I@l hitkp: /Y, ncbi nim. nih, gov/BankIt j Go | Links | Martan Antivirus E -
-

Ent BLAST Ol Taxonomy Structure

» GenBank Direct Submission Options
IUse Bankit if:

« you have one or a few sequence submissions
« you prafer to use a WWW-based submission toal
» YOUr sequence annotation is not complicated
« you do not require sequence analysis tools to submityour
sequencels) =

Use Sequin if:

you are submitting long or complex submissions

you are submitting mutation, phylogenetic, population,
environmental, or segmented sets

you would like graphical wiewing and editing options,
including the alignment editor

you would like network access to related analytical tools

Large Sequin-created files can be submitted directly through the
SequinthlacroSend system

» GenBank Sequence Submission Policy

GenBank accepts DNARMNA sequences that have been
sequenced by the submitter

[
|&] Done ’_,_’_ 8 Internet
i start| B Bioinfos_t - Microsoft w... | L Bioinfo_course |[&7 Bankit: GenBank Sub... ‘ Z B« O 2207

Koataywpiote 1o péyebog g adiniovyiag, m.y. 3387, kot emiélte “New”. '
evnuépwon emréEte “Update”.
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) BankIt: GenBank Submissions by WWW - Microsoft Internet Explorer =181

File Edit “iew Favorites Tools Help |l.;'
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DIOLEIn ONly sequences =]

nan-biclogically contiguous sequences containing internal

unsequanced spacers

sequences containing a mix of genomic and mRMNA

sequence represented as a single sequence

Expressed Sequence Tag (EST) submissions {should be

submitted through the dbEST systemn)

Genome Survey Sequence (GS5) submissions (should be

submitted through the dbGSS system)

[Wote: If your submitted sequence is identical in multiple sources
(eq: different geographiesispecimensfisolates/strains), then you
should submit each sequence from each source as a separate
submission

» Bankit: GenBank Submissions by WWW

s (GenBank provides annotation examples and descriptions for
several types of sequence submissions

« Toprepare a New GenBank submission, enter the size in
nucleotides of your contiguous sequence here [3387

and press

« To Update an existing GenBank record via a Web form and

with the ability to upload a text file directly press _Update
Click here far more detailed information about other options
for updating an existing GenBank flatfils

Revised 28 July, 2004

=
|&] Done ’_,_’_ 8 Internet
i start| B Bioinfos_t - Microsoft w... | L Bioinfo_course |[&7 Bankit: GenBank Sub... ‘ Z B« T 2209

KvAnote v 006vn mtpog ta Katm yio va deite Oheg Tig TANpopopiec mov ypetdlovtat
Y10 VO KATOYMPNGETE TNV AAANAOLYIA.

7} BankIt -- GenBank submissions by WWW - Microsoft Internet Explorer EIEIE
File Edit Y“iew Favorites Tools Help | 'l.;'
(o= - () - |ﬂ m 0| D search 577 Favorites @ reda )| (- O - [ J 'ﬁ

= |~ S Pl

Address I@ hikp:fwnae . ncbi. nim.nib. gov/BankIt/nph-bankit . cgi j Go | Links | Morton Antivirus E -
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Banklt: GenBank Submissions by WWW

Note: It s STRONGLY RECOMENDED to use Sequin Subrmssion and Update Tool to submit mulhple and complex sequences!
Ezamples of multiple sequences are batch sets, mutation studies, phylogenetic sets, population sets, and segmented sets)

Note: If this sequence is identical in multiple sources {ie: different geographies/specimens/isolates/strans), then each sequence from each source must be a separate
submission.

There are two phases to a BankTt submission. First provide the basic submitter, citation, and sequence information requested on this page and press the Validate
and Continue butten at the end to review your entry in GenBank flatfile format. After that, you will be able to add coding regions, structural EMAs, and other
features by following further instructions

m— b2 nkil658578

Contents :

1. General Submission Information
2. Reference Information

3. Source Information

4. Input DNA Sequence

General Submission Information

Multiple Submissions Information

TFxrea1 are cubanithing more than ane cemianca at thic hme rleace mimhber sach carmence and ndicata the tatal mmbar AF camiencas o he cnheittad en that we can LI

|&] Done ’_,_’_ 8 Internet
lt;'startl @ Bioinfo6_1 - Microsoft W... I \_) Bininfo_course I @ BankIt -- GenBank su... ‘ é @ <« g . ! 2z:09
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AoV £yeTe CUUTANPADOCEL OAOL TOL ATOLTOVIEVA TTESIOL GTNV 1GTOGEAIDAL,
TANKTPOAOYNOTE GTO MEDI0 TaPUKAT® TNV aAAnAovyia, kot emAéste “Validate and

1 2
Continue”.
/A BankIt - GenBank submissions by WWW - Microsoft Internet Explorer & x|
File Edit W“iew Favorites Tools Help | '.,'
eBack - O = |ﬂ @ kb‘;) Search *Favorites eMed\a @| f;{- L; E - J @
Adcress [{€] hetpfwwm.ncbi,nim.rih. gov/BankItnphr-barkE. co B> E |Lmks|Nurtun Antivius 5l -

-

Tmportant

+ [Jze single letter ITPAC code, raw secuence only
« Sequence must be at least 50 bp i length
+ Sequence must be biologically contiguous and not contain any internal unknownfunsequenced spacers

Sequence length in nucleotides: [3357

Enter DNA sequence:

tional Information

+ Any sequence features, such as coding regions or structural R1TAs, should be added on the next page, after you "Validate and Continue" below.
+ Enter any other biological information for which there s ne place on the form or any pertinent instructions that will help GenBank annotaters process your
submission in this field.

Sawe This Form Sawe this information to your local computer.

“Validate and Continue |Va]1date the submission and cotrect other errors

=
[& 1| o mmkernet
m’startl @ Bioinfo6_1 - Microsoft ... I 1) Bioinfa_course I a BankIt -- GenBank su... ‘ f @ € g . ! 2211
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ZeuyapwTnh avtioToiXia aAAnAouxiwv

AvadATnon oTig Baoeig dedopévwy

H avalnmon opolwv aAAnlovyidv oe Bacelg 0edopévav pag 6ivet tn duvatotnTa
avaKTnong aAAniovyudv, Tov givor dpoteg pe po Cntovpevn (query) arAniovyio, kot ewiong
TN SLVVATOTNTA TOGOTIKOTOINGNG VTG TG opotdTTaS. To péyebog g opotdTNTOG
EMITPEMEL TNV AVALYVAOPLOT TNG OOUNG, TNG Agttovpyiag, 1| TG owkoyeveiog TG nTovuevng
aAAniovyiog.

Avo aAAniovyieg DNA 1 aAAniovyieg Tpoteividv mov eivar moAd opoteg mbavov vo Exovv
oxeTilopeveg Aettovpyieg ko emiong pmopel va oyetiCovron enedn £(ovv £vov Koo
TpOYOVO.

AvTioTolXia aAAnAouxiwv

Mo amo TIG O YPNOYLES AVATOPAGTACELS TG OLOIOTNTOS OAANAOLYL®V Elval 1 avTioTOLYiaL.
Ag Bewpnoovpe Eva amhd Tapaderypo 0mov BEAOVLE Vo GUYKPIVOLUE TIC 000 TOPUKAT®
aAinrovyieg DNA:

X=AATCTGATAGAAGCCCTA
Y=CCAATCCAGAACGCCCA

Mmropovpue va petacynuaticovpe v X e Y (1] avtioTpopa) e Lo GEPA OTADY AAAALYDV
Bacewv, petadldEewv N enepPotikdv Asttovpytmv. Ot emTpentés Aeitovpyieg iva:

- Opodmrta (match): mopapéver n Bdorn apetdfAint

- Mn- opotdétrta (mismatch): aviwkatdotaon pag Baong and dtapopetikn Paon

- Kevo (gap): eloaymyn / daypaen pog Bdong

Mu avtiotoryio g X ko Y givor 1 aneikoévion TV enepPatik@v AEITOVPYIDV, 01 OTTOTEG
etvat amopaitnTeg Yo TOV HETAGYNUOTIGUO LG GEPAS GE Lol GAAT.

Yrapyet peyarog apfuog mbovov avtiotoydv e X Ko Y, Tov aviietotyohv 6€ OA0VS
TOVG JLVATOVS GLVOLAGHLOVS OTOV 01 aAANAoVYies Ba pmopovoay va amokAivouy amd o
KOWT| TPOYOVIKN aAiniovyio. Mo t€tola avtiototyio ival 1 mopaKAT®:

X --AATCTGAT AGAAGCCCT A

e e e e e e % . .« % e e o . o
Y CCAATC -GAGA-ACGCCC - A
®éon 1 23456 78 91011121314151617181920

Omnov,

: onuoaivel opoldTNTOL

* onuatvel un-opotdtnTa

- onuaivel KEvo AOY® NG E10aY®YNG (oG Pdong og o aAiniovyia, 1 avtictoyo n
dwrypaen| (o Béong oty dAAN aAinAovyic.

ZOUQOVA [LE TNV TOPATAVED OVTIGTOLYIA, Yio ToV petacynpatiopnd g X oty Y Ba mpénet va
yivet:

Avtikatdotaon g G and T ot Béon 10
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Avtikatdotaon g A and C ot Béom 14
Ewaywyn g C otig Béoeig 1, 2
Awypaon g T otig Béoerg 7, 19
Awypaon g G oty 0éom 12

Onote N avtiotoryio meptEyetl 13 opo1dtnTeg, 2 Un-opotdTnNTEG Kot S5 KEVA.
To cvvolkd pnkog g avtietoyiog givar 20.

"Eva pétpo g opotdttog oepdg ivotl 1o mocootd oporoyiog, To onoio opileTot wg o
TOCOGTO TMV OUOIOTNTOV GTO TANPEG WNKOG TNG OVTIGTOLYI0G, OTTOL GE QLT TNV TEPIMTOON
etvai: (13/20)x100=65%.

To mocooto ™G oporoyiag opileTon KATOLES POPEC MG TO TOGOGTO TMV OUOIOTHTMOV TOV
TEPLEXOVTOL HECH GTO PNKOG TNG HIKPOTEPNG AAANAOVYING.

[Ma omolodommote {evyog aAAnrlovyldv Ba vtdpyovy moAAATAEG duvaTé avtiotoryies. [
TOPAOELYLLOL, YPNOUYLOTOIDVTAG LEPIKES OLOPOPETIKES EMEUPATIKEG AELITOVPYIES, Lol
EVOALOKTIKY] OVTIGTOLYIO Y10l TIG TapOdved oepés X Ko Y givor 1) Topokdtm:

X --AATCTGATAGAA-GCC CTA
Y CCAATC-G- -AGAACGCCZC-A
®éon 1 2 345678 91011 121314 1516171819 2021

H omoia mepiéyet 14 opordtreg, 0 avrikataotdoelc kot 7 kevd. Topa 1o pikog g
avtiotoryiog lvar 21 kat o T0600T6 oporoyiag £xet avéndel o (14/21)x100=66.7%.

2TOTIOTIKEG UETPNOELS Yol TN ONUAVTIKOTNTO OavTioTolyiag otnv avalnmmon oe Pdoeig
dedopévav

H avtistoyio aAAniovyidv tpaypoatomoteitan e T XPNON TPOYPUUUATOV VTOAOYICTAOV.
AVTA Ta TPOYPAULOTA TTOPEXOVY KATOLN GTOTIOTIKY EKTIUNGCT ONADVOVTOG TO EMITESO
a&lomotiog mov Ba mpémetl va oyetiCetan o pia avtictoyio. Ta cuvnbiopéva ctatioTikd
pey€ln etvon to p-value kot E-value. To p-value oyetiletl o amotéAespa pog avtiotoyiog e
v Thavotnta va givorl Tuyaio (660 mo moAd mpoceyyilel To undév, TOGo peyalvTepn
a&lomiotio vdpyel 6t To amotéAespa eivar Tpaypotikd). To E-value meprypdoet tov apBud
EMTLYLOV (OUOOTHTMV) TOV AVOUEVETAL VA lval Tuyaio otnv avalnnon pog Bacng
dedopévmv ouykekpuévo peyéboug (6tav to E-value mapet v tiun 1 yua éva taiprooua,
avTd Pmopel vor epUNVELTEL OTL GTNV TPEYOLG EPELVA, AVOUEVETAL LOVO amd TOYN Vo Ppebet
po opototnTa e 110 amotédeopa. Mia T 0 OnAmverl 0Tt KovéEvo, deV AVAIEVETOL VO, Vol
tuyaio, dONA. etvar amiBavo n avtictotyio va glvar and Tuyaic opodTNTa).

Alaypappa akidwyv

To dudypappo axidov givat pia ypaeikn Topdotocn e opodTTag Vo aAAnAovyldyv. Ag
Bempnoovpe 600 oepéc, A kat B, pe dtapopetikd punkn. Ze Eva S1dypoppo akidmv,
dnpovpyovue Evav opboydvio mivaka 0mov w.y. Ta aptvoséa (residues) g A tomofetohvton
Tove oto Y-a&ova Kot ta. apvoééa Tov B méve oto y-d&ova. Ta keMd yio ta omoia woyvet
Ai=Bj maipvovv v Tyun 1 aAiidg v tipn 0.

Yy ypagikn ancwkovion 1o 1 cvpuPorileton pe axida kot o 0 pe Kevo Kat o TivaKog
napovctaletar pe va dtdypappo. o mapdderypo, amd tn cOYKpIon TV dV0 GEPDOV
ONUovVPYNONKE TO TOPOKAT® O1AYPOLLLLLOL.
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M X

T X

F X X

R X bt

D X X

L XX

L XX

5 X X XX XK

L X

S X X L1 XK

F X X

E K

G X XX XX
F XX

R " X

P X X

D X K

] X X KX XX

5 K X KX XX

A | X X

G X XX X
G| X XX XX

To dudypappa yapaktnpiletor amd pepikés toyaieg axideg (tuyaio ceaApa/06pvog) Kot o
KEVIPIKT] OlrydvViaL Yoy (LOVOTATL), OTTOVL 01 GLUVEYOUEVES OKIOEG VYNANG TUKVOTNTOG
(ofua) SNA®VOLV TIG TEPLOYES LE TNV UEYITTN OUOIOTNTA LETAED TV 0VO AAANAOVYLOV.

133 iy },-“' -
e . 5
@ = i o VA
o I;I"‘EJ o 4 #
e 1 e ra
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5 3 2 T

=

05 133 0 133 0 128

L¥C1 PIG LYCA _ANAPL LYC1_MACRG

Avo Tavopoldtuneg aArniovyies amewkovifovtol pe pio amAn GUVEYOUEVT] dLOYDVIO YPOLLUN
KOTA WNKOG TOL Oy pApatos. AVo Tapopotleg alAniovyieg Oa ansukoviCovtat pe pua
OLOKEKOUUEVT OLLYDVLIEL YPOLLUY], OOV O1 TEPLOYES LLE TIG OLOKOTES SNADVOLV LUTN-0LOLOTNTAL.
Ev®, 600 dropopetikég ardd oxetildpeves ariniovyieg Oa ameikoviCovrot omd O1oydVIES
OLAdES OKIOWV, TAPAAANAES LLE TNV KEVIPIKN SL0y®dV10.

Avvapikog Tpoypoppatiopos — AhyopiOpog tov Needleman kor Wunsch

2V avtiototyio GEPAV, N KAAVTEPT AvVTIGTOLYiO, | TO KOADTEPO LOVOTATL, UTopel va
Bpebel ypnopomoidvtag SLVOUIKO TPOYPOUUOTICHO.

O dvvapkdg TPOYPALUATIGHOG Etvor pia TeXVIKT BerTioTONOinoNG Yo TNV avéAvon
Babuoroynuévav mvakwv, o onoiog Bpiokel To vynAOTEPa Padoroynuévo pLovomatt e £val
nivaxo, ONA. piokel v KaAdTEPT avTicTolyio LETAED 0VO GEPDOV.

Meta&d 600 GEpOY TOL EAIVOVTOL SLAPOPETIKEG, GLYVA VITAPYOLY TOAAATAES OLVOTES

avtiotoryieg. O SLVOUIKOS TPOYPOUUOTIGUOC EMTPENEL TOV EAEYYO SLOPOPETIKMV LLOVOTATUDY
OV OVTIOTOLYOVV GE SLOUPOPETIKES AVTIOTOLYIES e VYNAN opoAoyia (Babrordynon),
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ovvuroAoyilovtag 018popeg TAPAUETPOVS (TT.). KUPDOGELS AT KEVA). XTIV 0Voia, TpooTadet
va topldéet tov péytoto apBpd omd (ehyn TavopolOTLITOV AUIVOEEDY OAAG Kot TALTOY POV,
EMTPENOVTOG TO ELAYIOTO APLOUO EIGAYMYDV KO S1AYPOPOV GE dVO GEPEC,

210 T€AOC, EMAEYETOL TO KAADTEPO OO OO TO, LOVOTATLA, MG 1) TEAMKT OVTIGTOLYIdL.

270 SUVAIKO TPOYPAUUATICHO TepLhapfavovTal Tpia factkd Pripora:

BaBpoioyia tov diedidstatov (2D) Babporoynuévov mivaka oavaioyo Le TIG OLOOTNTEG
TOV apvoEEmv Tov cuykpivovtal. O mivakog BabpoAioyeiton pe v tiun 1 yia to
movopoldtumo (evyog apvoéémy kot v Tun 0 yio vin-opotdtnto.

Yuykévipmon tov Babporoyidv otov 2D wivaxa, peudvovtag v Badpoioyio yio tig
eloaymyéc/daypoeéc. Ot Pabporoyieg otov mivaka abpoilovtol amd v Katwm de&id
Yovio TOL TIVoKo PLEYPL TNV TAVE 0PLeTEPT] YOVIA TOL TtivaKa. Avto yiveTal LE ToV
VIOAOYIoUO TOV BAOLOAOYIDV GE (oL YPAUUT TNV Qopd, EeKvdvTag amd To o de&i kel
NG GLYKEKPIUEVG YPOUUNG. MeTd Yo kaOe ke (1,)) oTN Yo, N KAADTEPT
Babporoyio amd 6la To TOAVE POVOTATIO TOL 001 YOUVE GE aVTO TO KeA aBpoiletan
otV Babporoyia wov oM VIApyEL 610 cvykeKpEVO kKeM. H aBpoton tov Babuoroyidv
o€ k60e Béon otov Tivaka ekepdleTar pLabnUATIKA e TOV TapaKdTo THTO:

Si.j = Si,j + max{Si+1,j+1 , Si+m,j+1 -g, Si+1,j+m — g}, 6mov Si+m,j+1 glvon n pué€yot
nopatnpoduevn Babporoyio otn ypappn j+1, Sivjrm elvon n péytotn napatmpodpevn
Babuoroyia otn otAn i+1 Ko to g elvar n kOpwon av elcaybel Eva kevo.
[1pocd10piopdc Tov povomatiov e ) peyorvtepn Pabuoroyio otov mivaka. To
povomdtt Oa Eekvnoel amd 1o KeAl pe ) peyaivtepn Padbporoyio ot ypopun g
KOPLOTG 1] GTNV 7O 0PLoTEPA GTHAN TOL Tivaka Kot Oo kabopiotel amd kel pe Tapdolo
TPOTO.

To kaAbtepo povomdtt amd Kabe (1,]) kel Ba mpoxOyeL amod ) peyolvtepn Pabduoroyio Tmv
KeEMAOV, ™S ypopuns (j+1) 1 g othing (i+1) mov Ppioketon amd de€1d Kot TPOg T KAT®
TOV, GTO TIVOKCQL.

i,j '\ac;cumulming Ehve matrix

~alegs 1 e i j+1

tracing
back
ACTOSS
the
matrix

i+1,j+m]
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H el avtiotoryia stvon

ADLGAVFALCDRYFQ
ADLGRTQN-CDR YYQ
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Toykpion
GEPAV
TPOTEIVAV VS.
20yKplon
TPLTOTAY DV
oopn®v
TPOTEIVAOV

Opoioyia
GEPAV
(Sequence
homology)

Ipoympnpuéva otoryeia yra 11 LOYKpLon AAANAov) L@V (XEPOV)

I'a To1o A0Y0 0.60L0VHOGTE NE TN CUYKPLOT] GELPAOV;

To DNA (Deoxyribonucleic acid), to RNA (Ribonucleic acid) kot o1 tpoteiveg amotehovv ta facikd
Blopdpila yioo 6Aovg Tovg (MOVTEG OpYAVIGHODS. e TOAD YEVIKEG YPOUUES, PBoactkdc poiog Tov DNA
elvar n amobnkevon minpogopudv, tov RNA 1 xoatavoun towv minpogopidv (to RNA eival
OVOADGLLO), KOl Ol TPOTEIVEG EVEPYOLV MG AEITOVPYIKOL TPAKTOPES, 01 omoiotl mailovv ®TiKO poro
OTOV €AEYX0, TNV EMPPON Kol TN UETAPOAN TOV KLTTOPIKAV AEITOVPYLDV KOl TNG (QOIVOTLAIKNG

GUUTEPLPOPAC.

Xapwv amloboTEVOTNG UTOPOVUE VO CKEPTOVUE TO HOPLYL GLTE ©OG YPOUUKES YPOUUATOGEPES, Ol
OmoieC AMOTELOVVTOL OO GUYKEKPIUEVES dOpIKEG Hovadeg. Ztnv mepintmon tov DNA kot tov RNA
ot doutkéC ovTég povadeg ovoudlovral vovkieotidw (nucleotides) 1| Paceig (bases) ko givar ot €€ng :
adevivn (adenine, A), kvtocivn (cytosine, C). 1 yovavivn (guanine, G) kot 1 Qopivn (thymine, T). Ot
TpElg TpadTeG Pacelg givatl kowvég Yo to DNA kot to RNA, pe povn dtapopd 61t 6to RNA 11 Bopivn
avtikalictatol amd v ovpakiin (uracil, U). Xtnv nepintoon tov TpOTEIVOV, 01 SOUIKEC HOVADES
etvan 20 xa ovopdalovtar apvo&én (amino acids), | amino acid residues, ta onoio oe KoT®OTEPO
eminedo anaptiCovrol amod Tig idieg TéooepIc PACELS TOV GLYKPOTOHV Kot TNV aAvcida Tov DNA (ovtod
yivetor edKoAo avTIANTTO apKel Vo, avoAoyloTOOUE OTL 1] GUVOESN TV TPWTEIVOVY YiveTol amd TO
DNA pe  Ponfeia tov RNA).

Kotd 1o tedevtaio ypoévia péoa omd S1d@opa projects €xel yivel yvmotog €vog HeydAog aptOpog
oelpdv. Evdewtikd eivar 6t1 10 1989, T0 sequencing &vog yovidiov 1.8kb amotedovoe Oéua
dwaktoptkng drorpiPng. To 1993 10 1610 Bpa Tav TpomTuylakd Béna, eved 1o 2000 o un-yevetiKo
epyactnpro kotaokevdlovray 40kb cepdc. Epocov mhéov vapyet dtobéoipog Evag peydriog aptopoc
CEPDOV, T0 eMOUEVO Prpa glvar va yivel yvomotr kai 1 Asttovpyia mov exepdlel kobepio and avTég TIg
oElpéc.

H cepd tov apivoééov mov amaptifovv pio TpoTeivn 6ivel onUavTIKG GTotyEln Yo T Agttovpyia
me. Kow n dopopewon ouwg piog mpwteiviig 610 xdpo kobopilel 6 moAd peydio Pabud
Aertovpyia g Emmdéov, péoca and v e&éMén 1 tpiodidotatn Soun tng mpoTeivng dlatnpeitol
KoADTEPA O’ O,TL 1] GEPA TOV OUVOEEDY NG, OIVOVTOG £TCL TEPIGGOTEPES TANPOPOPIEG CYETIKG LE
v e€ehktikn g mopeia. Emouévmg, €va @uotkd epdmue givatl yio molo Adyo va mpotiundel n
GUYKPIOT TOV GEPDV SV0 TPMTEIVAOV EVOVTL GTN GUYKPLOT] TV TPLGOAGTUTOV OOUMY OVTMV, 1) OToi
KoL 0TA0voTEPN HOoLILEL Kot o amodotiky. O Adyog gival 0Tt 0 aplfidg TV YVOGT®V GIUEPT. GEPOV
TPOTEVOV €ival TEPITOV TPLAVTO POPEG UEYOAVTEPOG amd TOV apliUd TOV TPLTOTAY®Y SOUDY Kol
emmAéov ot dtobéotpeg HEB0SOL GVYKPLONG GEPDV EIVaL GE YEVIKEG YPOUUUEG TTOAD TAXVTEPEC.

I'vopilovtag MdM pio oepd Pacewv 1 apvo&émv, owTd TOV TPEMEL VO KAVOLUE TPOKELUEVOL VO
npocdopilovpe tn Asttovpyio tng givar va Bpodpe pio oudAOYN 0VTAG GEPD, Yio TNV omoia va gival
yvootn 1 Asrtovpyia g, Qg opdroyeg (homologs) yopaktnpilovtan oelpég 1 doUég 01 omoieg Exovv
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TPoEADEL Ao €va KOWO TPOYOVO UEGO amd TNV eEeMKTIKN dopopomoinor. Kat’ avtoév tov tpdmo
00 OUOLOYEC GEPEC SLOTNPOVY KOWVA YOUPOKTNPLOTIKA, YOPIC OUMC VO EIVOL TOVOUOLOTUTES, EVM
yvoon g Aertovpyiog g piog amoterel moAvTiwo odnyd otov kabopiopd tng Asttovpyiag Tng
6AAnc. H opodroyia (homology) dev pmopei vo mpocdioptotel Gueca, aAld TPEMEL Vo dlamoTmOel
UEG® TNG OUOLOTNTOG TV EV AOY® GELPAOV KOL TOV SOUDV.

To mpdTo onueio 610 omoio mpémet va otabovpe KATA Tr GVYKPLoT dVO GEPOV EIVOL TO OV Ol GELPEG
avTég ovoyetifovral. Avto cLVHO®S emTLYYAVETOL aPYIKA LE TN oVYKplon / aviummapdfeon (aligning)
TOV 30O GEPAOV, 1| TUNUATOV QVTMOV Kol €V GUVEXEIN LE TNV amdPACT €AV 1) OTOLN GYECT] TPOKVYEL
opeidetar emewdn 6vIG ol oelpég oyetilovtan N elvar amAd tuyoio yeyovog. o to Saywpiopd tov
o0 avTOV TEPMTOOENDY, KaboploTikng onuociag eivor to scoring scheme to omoio Oa
ypnowomondet yio v a&loAdynon g GVGYETIONG.

Scoring model

Ot oAMayég ot omoleg mapovsldlovial avAapleso o€ dV0 OUOAOYEG GEWPEC Katd TNV mopeia Tng
e&eMéne, opeilovtal oe petoAAGéelc (mutations) kot oty emioyn (selection). Ocov agopd Tig
petaAldcelg, ot Pacikég TOovg HOpPEG glvar ol aviikataotdoelg (substitutions) Pdoewv oty
nepintmon oepdg DNA 11 RNA, 1 apuvoééwv (residues) og pio oelpd TpmTeivig, e KATOw GAAN
Baon N pe apwvo&d avtictoiymg. Emiong, ot elcaymyéc (insertions) kot o1 dwaypaég (deletions), ot
OTOIEC 0POPOVV OVTIOTOIY®G TNV TPocONnKN N T dwoypaen / mapdretyn piog Paong N evog apvoléme
oamd ™ ogpd. Ot e160ymYEG KOl 0L S1oyPOQES OvVOPEPOVTOL LE EVOV OpO MG “KEVA” (gaps) N Kol ®¢
“indels”. A&iletl va avapépovpe 0Tt 0plopéveg Loppég peTorlaéewmv eppavifovtal o cuyva ax’ 0,Tt
GAAec, KaOOG Kot OTL KdOe TUAUO TNG GEPAS, AVAAOYO LE TN LOPPOLOYIQ TOV, EVVOEL TEPIGGOTEPO
Kémolo, pope HETAALOENC €vavTl Twv vroloinwv. 'Etol, yioo mapddetypa, otic mpoteivec, eival
ovvnbec ol elcaywyég vo Tapovoidlovrarl ce loops Ta omoia cuvdéovy Tig devtepotayeig dopés (o-
helices, B-sheets) , 6mov Kot VEAPYEL WKPOTEPN THAvOTNTA VO SATAPAEOVY TOVG VAAPYOVTEG
deo OV VOPOYOVOV.

‘Evag tpoémog v va opicovpe v olikn] Baduoroyio v omoio o amod®CGovUE OTNV EKACTOTE
avTIoTOlYNON GEP®V gival g To dfpotoua Tov dpov (emtpuépovg Pabudv) Tov arnodidoviot yio kaOe
avtietoiynon Pacewv / apuvosémv petald tov 600 Gelp®V, GLV TOVE OPOVG (EMUEPOVE abLovg) Tov
amodidovtal ywo kabe kevd otig oepéc. Elvar avopevopevo ot opoldtnteg Kol Ol GUVTNPTTIKES
OVTIKOTAOTAGES (OTOL UE TOV OPO GLTOV EVVOOVUE OVTIKOTOOTACELS PAcewv / apvo&éwmv amod
oVYYEVIKEG TOVG PAocelg / ovuyyevikd autvotéa, £Tol dote va punv ennpealetor n Asttovpyio Tng
oepdg) vo givar mo cuvnbelg o€ pio avTIGTOlYNON GEPDV, EMOUEVMG GE QVTEG amodidovpe OETIKN
emuépoue Paduoroyia. Avtifétmg, ol pn cvuvIPNTIKEG OAAAYEC, OTIC OToieg opeilovial Kot Ot
ONUAVTIKEG OLOPOPOTOINGELS GTN AELTOVPYiD, OEV EIVOL TOGO KOIVEG, EMOUEVMG O OVTEC OTOOI00VE
apvnTikovg Padpovc. Me tov tpdmo avtd emttuyydveton 1 TeEMK Pabuoloyia g avticTtoyiog va
etvan OeTikdg apOude.

H ypnon evog abpoiotikon tpomov Pabpordoynong 6mmg meptypapnke, tpotimobétel Tl dev vdpyet
e€aptnon avaueca oTig TVXOV UETOAAGEEIC 7oL Tapovoldloviol o€ SlPOPETIKEG Paoelg /
SlapopeTikd apvo&éa piag oelpdc. Avtin N TOPadoy ATOSEIKVOETAL EVOTUONG Yo TNV TEPITTOON
7ov yivetal avtiotoiynon oepdv DNA 1 Tpoteivdv, £0Tm KL av glval yvooTd 0Tt 01 AAANAETIOPACELS
petald tov apvo&émv Tailovy moAD GNUAVTIKO POAO OTN SOUOPPEOOT] TG TPLTOTAYOVS SOUNG HioGg
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TPOTEIVNG. XNV TEPITT®OON OU®G OV o1 VO PEAETN oepég gival oepéc RNA dev pmopodue va
OYVOT|COVUE TN OYECT OVOUESH OTIC EMUEPOVS PETOAAGEEIC TNC oelpdc. Edm de Bo acyoinbodue
Oumg mepatépm pe oelpég RNA, adAdd Bo emkevipmbBovpe oe GEPEG TPOTEIVOV, EXOVTOG OUMG LT
oymv OTL OA0 OGO AVOPEPOVE eVl EPApPUOGIULO Kot o€ oEpEg DNA.

Hopadsypa:

‘Eoto o011 éyovpe dvo oepég kol Béhovpe va Ppoope ™ peta&d tovg oyéon. Ta Pruata mov Ba
aKoAoVONGOVUE GE YEVIKEC YPOUUEG Eival To akOAovDaL:
o 1°PNpa:
Evtonifovpe tig akpiPeic avtiotoyieg peta&y tov 600 oepav Kot anodidovpe Babduoroyio

otV Kabepia.

ACCGGTATCC---GAC

ACC--TATCTTAGGAC
o 2°Pipe

Evtomtiovpe Tig cuvinpnTikég avTIKOTAGTAGELS Kol 0modid0VUE G QVTEG TOVG OVAAOYOLG
Babuove.

ACCGGTATCC---GAC

ACC--TATCTTAGGAC
o 3°Piiuc:

Amodidovpe v katdAAnin Pabporoyia (| mowv) oe kaOe KeEVO 1 EIGOYWOYN OTIC GEPEG.
To unkog evog kevoy eivar o apudc tov indels mov 10 amotedovv. Xt0 amAd AVTO
TOPASELYLLOL GLVOVTOVLLE VO KeEVA (va Kevo o€ KaBe oepd), unikovg 2 ko 3 indels.

ACCGGTATCC---GAC

ACC--TATCTTAGGAC

BaOporéynon / llowég kevarv (Gap penalties)

H eatioynq tov tpdémov Pabuordynong tov Kevav oe pia Gepd sivol pio amd TG ONUOVTIKOTEPES
ATOPACELS TOV TTPEMEL Vo, AnpBovv 61N dadikacia avtioToiynong dvo oepmv. H emPoin mowvng yia
KGOe kevd mov €16dyeETOL O piol avTIoTOlYNON KpiveTon ovaykaic, kabdg to Kevd avédvovy tnv
afefatdotnTo otV avtictoiynomn kol fonbodv oty andeacn dv gival TpoTodTEPO VO slooydel Eva
KeVO oTnyv avtwotoiynon M elvor mo ‘omodotikd’ (Bo amoddcel peyarvtepn Pabuoloyia otnv
avtootoiynom) edv yivel avtiotoiynon peta&d 000 avopowwv residues. Amd PloAoyikNg amdWe®C
Oewpeiton o £ukoio Yo pio TpwTEivn va ‘dexBel’ v avtikatdotaot evog residue o pia 0éon, avti
Yo TV €loaymyn M dwypaen Tumpdtev g oAiniovyios. Emopévog ta kevd (gaps)/ eicaywyég
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tuples

(insertions) Qo émpene va glval TO OTAVIO OO TIG AVTIKOTOOTACELS. Edv ta kevd gicdyoviav yopic
emPorn KatdAANAng mowng, 1ote Oa pmopovoay vo eleyovtal ovbaipeTa Kol TEAKA Vo, TPOKVTTEL
aVTIGTOUY(i0L HETOED OTOLOVONTOTE GEPOV, OKOUN Kol HETOED GEPDOV TEAEIMG AGYET®V HETOED TOVG.
Yrdapyovv opiopévo onueio ta omoiot Ba mpémer va AneOovV LVIOYNV avAaAoyo UE TNV EKAGTOTE
MEPINTOOT, OMWG 6€ MEPITTO®ON TOL TO gap penalty eivor YoapnAd, oVTO AVTORATOC EMITPENEL VO
Bewpnbel emtvyng (0pod M Pabpordynon mov Oa g amodobel Ba elvar vynAN) axoOpo Kot 1M
avtioTolynon ovapeso og dvo un oyetilopeves N toyaieg aAiniovyiec. Emiong, ywo mapdderypa,
umopel va yivel daympiopds g Tpog T Pobpordynon tov introns EVOVTL TOV €xons, 1 TOV KEVMV
OV GLVOVIMVTOL GE TEPLOYES KMOKOTOINGNG UG TPOTEIVNG, K.0.K.

Evdeuctikd va avapépovpe 0Tt €vag Tpomog yio v Pabporoynon tov kevav Ba ftav va tebei mg
ouvOnkn 0T1 kdBe véo kevo mov Ba cuvavtdtol 6t oelpd Bo TPoodidel LIKPOTEPT TOWVH GTNV OAIKNY
Babporoyia (mowvn avorytod KeVoy — gap open penalty). Amotélespa avtov Ba eival Ta apyikd Keva
0o Bempodviol Mo GNUAVTIKG amd UTE 7oV £TovTol (TOWH KEVOL EMEKTAONG — gap extension
penalty). Emiong, pio akdua mpocéyyion 0o Mtav va ypnowomombei pio avbaipetn cvvaptnon
Baciopévn oto punkog kébe kevoo.

Ed®d d¢ 0o epPabdvovpe otov tpomo Pabuordynong kevav, mopd Oo ypnoipomomcovye pio
e€apetikd amAr, OAAG KOl amOoTEAEGUATIKY TTPpocEyylon: 1 Pabuoroyio / mown Ba givar ypoppkdg
avaAoyn pe To pKog tov ekdotote kevo . [lapadeiypatog xaptv, pic cuvaptnon e LOpeNG

y(g) = -gd,

Omov g gival To uRKog Tov kevov, d givar pia otabepd 1 omoio kabopilel to uéyebog tng mowng, Kot
v(g) etvan n fabporoyio Tov KEVOD GUVAPTAGEL TOV PIKOVG TOV.

"Eto1 6t0 mponyovuevo topadetypa, Oa siyope Padporoyia -2 kot -3 yio to 00 KeVA punKovg 2 Kot 3

avticToya.

Dot plots

O amhobGTEPOG TPOTOG Y10 TNV OTEIKOVIGT] TV OLOIOTHTOV AVALESH GE dVO GEPEG Eival LE TN XPN oM
tov dot plots (Philips, 1970). Ta dot plots givail diedidoTaTol TiVAKEG, GTOLG 0MOlOVG 1) o TPOG
oVvYKpLon Gepd tonobeteitan oTov 0p1lovTio Kot 1 devTEPT GEPA oToV KabeTo GEova. Ev cuveyeia, ot
oo oepéc ovykpivoviar kal yio kiBe OHOl0 oTOLEl0 TOVG TO OVTIoTOWO KEM TOL Tivoka
onuadevetoar (BA. wivaxa 1.1). Koat’ ovtdv tov TpoOTO To KOWA TUNUOTO OTIG 000 GEPEG
OVOTOPLETOVIOL GOV O10YDVIES YPOUUEG GTOV VALK,

Mmopei va, yivel €bkoAa katavontd, 0Tl GE TEPITTOOT ATOAVTNG TOVTIONG TV 000 GEPDOV, O TIVOKOG
Oo Sratpéyetan amd TNV KEVIPIKN OlydVio 6to HEGO Tov. Ot TuYOV E1GAYMYEG KOl SloypaPEg O
VIAPYOVV GTIG GEPES, oTOV Tivake gpeavifovtal cav dakonég otn daymdvio. Emiong, meployég tav
CEPOV OTOL TOPUTNPEITAL TOMIKY avtiotoiynomn, Kabmdg ol emavaiapfovoueveg oelpés,
OVOTOPIGTOVTOL LE PKPOTEPEG OLALYMOVIOVG GTOV TTIVOKO.

Eéatiag tov meplopiopévon arpafntov 1060 TV apvoéémv, 060 kol TOV PACE®V, VLTAPYEL
TEPIMTO®ON avTIoTOlYNoEIS Vo eppavifovral toyaio. o va peiwbdei to poawvodpevo avtd (o Gopvfog)
UTOPOVLE VO GMUASEVOVUE OYL OVTIOTOLYICELG LEUOVOUEVAVY PAGEWDY, 0ALY TV Aeyopeveov tuples. Qg
k-tuple yopaxtmpiCovtol pio oeipd ond k residues péoa oe pia ogipd. o mapdaderypa, €vo 2-tuple
avVTIGTOlYEL 6€ 0V0 cuveyoueva residues.
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g * * * g * *

t k * t * %
t %k * t *

C * * * c *

IHivaxag 1.1: (i) Dot plot 6ov ovaropiotator n aviiotoiynon 000 oeipav. Ta kelid Tov mivaka To.
omolo, oyetiovTal ue OVTIOTOLYIOUEVO. TTOLYELN TV 0DO OEIPOV EYovy onuadevtel. (ii) Movo ta
kedia ta omoia avtiotoiyovv o€ tuples 000 ko tedOGPWV LAOEWV EYOVY GHUAOIEVTEL KOoi EXEl
emonuavlel to fédtioro povomari - aviatoiynon.

Ta dot plots dev mapéyovv amotelécpoto pHeyaing akpipeiag, kabmg dev mposeépouvv ) duvatdTnTa
avevpeong NG PEATIOTNG avTicTolynong avdpesa og 6v0 oepéc. [ va emtevydel KTl TETO10 TPEMEL
va Ppebel o Bértioto povoudtt uéso oto dot plot, Kot Yyl T0 GKOTO AVTO YPTGULOTOLOVVTIOL Ol
TIVOKES OVTIKATAGTOONG, Ol 07010t amoteAoV pia Tapaiiayn tov dot plots.

ITivakes avrikatdotaong (Substitution matrices)

Ot wivaxeg avtikataotaong 1| wivakeg PabpoAoyiag (score matrices) TapEyovy TANPOPOPIEG GYETIKA
pe apwvo&éa (residues) ta omoia yopaktnpifovror and mapopoleg 010tTTEG, N apvo&éa o omoia
EVOALAOGOVTOL TOKTIKG 08 YVMGTEG 01KOYEVELES TTpaTEivaV. Kdbe mivakag oniadn, avorapltotd Kotd
Kkdmolov Tpdmo, pio Eexywpiot) e&ehktikn Bempio.

AgdopéVOL  OLTOV TOV TANPOPOPUOV TOVG, Ol TIVOKES OVTIKOTAGTOCNG YPNOUYLOTOI00VTOL
TPOKEWEVOL Vo ‘Kpatovy’ Tn Pabuoldoynon Tov ovIKATAGTAGE®Y TOL GLVAVIMOVTOL GE io
OVTIGTOIYN O, Kol E0IKA O MEPUTTAOCELS AVTIIGTOLYNONG CEPDOV TPAOTEIVOV. AVTd OU®C O onuaivel
OTL dev pumopovv va ypnoipomombodv kot pe oepég DNA.

Ot Tég TV oTolElmV oL omobnkevovTal 6€ &va TIVAKO OVTIKATAGTUONG AVATOPIGTOVY EITE TNV
opotoTNTA — TOGO ‘KOVTIVO glvarl dNAadT| Eva aptvold pe avTd oV aVIIKATEGTNGE OT GEPd — gite
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Hivoxeg PAM

Mivakeg
BLOSUM

TNV am606TUG] — 010 EIVOL TO KOGTOG A0 TNV AVTIKOTAGTAOT VO apvo&Emg e éva dAlo. H Aoy
o Kot oo TIC 600 aTég TPocEYYicelS ival ot idta, emouévmg ot Tivakeg aviikatdotaong Oa Exovv
OYETIKA oTOOEPN LOPOT.

H mo cuvning mpocéyyion yia v €0pecn TOV TIUAV EVOC TIVOKO, AVTIKOTACTAONG ival e T xpnon
TOOVOTHTOV:

Sij = log (q;; / pip))

Omov S;; etvon n Tipn Tov (i, j) otoygiov Tov mivaka S Kot TPOKHTTEL G 0 A0YEAPOLOG TOV AdYoVL dVO
TOOVOTHTOV:

0 qj; &tvar M mBavotTo o apwvoiéa 1 kot j vo €xovv TPokLYEL amd Evav Koo mpoyovo,
EMOPEVMG VO LITAPYEL avTioToLyio LeTa&d Toug AOYm eEEMKTIKNG GUYYEVELNS

O pi kou p; etvar ov mBavotteg Tuyaiag EUPAVIONS TV opvVoSEmV 1 KOl j avTioTOlX™G,
EMOUEVAG TO YIVOLEVO Pipj ovpPorilel v mbavotta vo vdpiet Tuyaia avtiotoiynot Tovg.

O1 o gVPEMC YPNOYLOTOIOVEVOL TIVAKEG avTiKatdoTaong eivat ot Tivakeg PAM (Dayhoff, Schwarz
kot Orcutt - 1978) ko o1 wivakeg BLOSUM (Henikoff ko1 Henikoff - 1991), ot onoiot kaw ot 600
YPNOLLOTOIOVVTIOL GE AVIIGTOLYNOES TPWOTEIVOV.

O mivaxeg PAM katackevdaomkay Aopfavovtag v’ oyny 71 okoy£Eveleg TPOTEIVOY, GTIG OTOIEg M
OLOLOTNTA TOV TPMTEIVOV ayyilel To 85% (dnAadN, Ol GEPEG TV TPOTEIVOV SLaPEPOVY TO TOAD KOTA
10 15% 1V residues tovc). [lpaypatonowdviog Ty aviieToio TOV TPMTEIVOV avtdv, ot Dayhoff,
Schwarz kot Orcutt ‘€yticav’ éva Bepntikd euAoyeveTikd 0évOpo (phylogenetic tree — pio ypagikn
QTEKOVIOT] TV eEEMKTIKOV oYEcemV piog oudoag opyovicumv) kot tpoéfreyav to residues ta
omoia £youv TN HEYaADTEPN THAVOTNTA VO ELPAVIGTOVV GTIG TPOYOVIKEG GEIPES.

H xoatackevn tov nivakov PAM Boacictnke og 1572 allayég residues, Kot KataypaQeL T cuyvoTnTo
avtikatdotaong evog residue X omd éva residue Y péco ce ypovo Z, ayvomviog TV €EEMKTIKN
katevBuvon. O mpmrtog mivaxos PAM ovopdotnke 1PAM, xobmg anevbuvotav oe celpég 6mov o
aplOUog TOV amodekT®V HETOAAGEE®Y 08 aLTEG amoteAovse T0 1% TOL GLVOMKOV PAKOVG TOVG.
[Ipokewévou va avénbei n emttpenodpevn amodctaot, o mivokag PAMI1 propei vo moldamiociootel
Kot va ypnoporombodv ta torranidcid tov. H mo dadedopévn €kdoon mov ypnoyromoteitat givot
o PAM250.

Xopaxtnpotikd tov nvdkov PAM sival 0t1 Agttovpyoldv Kadd e oelpEC o1 0moieg £(0VV KOVTIVN
oyéon. Emiong, Pacilovtal og dedopéva 6mov ot mo cvvnielg avIIKATAGTACELS eival OAAAYES piog
uovo Paong oe k@molo Kodikovio (codon). MEOVEKTNLO TOV TIVAK®V 0VTOV 0TOTEAEL TO YEYOVOS OTL
KAVouV TTpog cuvInpNTIKEG HETAALAEELS o€ oepég DNA, avti yio aviikataostdoelg apvoémy, Kot ot
omoieg PeTaAldEels, GVTag GUVTNPNTIKESG, dev emnpedlovv og peydAo Pobud v Asttovpyio Kot T
dopn ¢ oepdg. Télog, n kabe avtikotdotaon otn ogpd Poaciletar pévo oto apwvo&d 1o omoio
VTAPYEL OTN ovyKeKpuévn 0éon ko otnv mbavotnta 1 omoia didetal amd TOV TWivaka. Avti 1M
TopodoyN OEV aVTIKOTOTTPILEL OUMG CMOTA TIG d1adKaTieg TIg eEEMENC.

H é\\n xomyopic. MVOK®V OVIIKOTAGTOGNG TOL YPNCULOTOIOVVTAL GUYVA E€lval ol Tivakeg
BLOSUM. TN TV KOTOGKEDT] TOVE ¥PNOLOTOONKOY GUVOLN TEPLOY®V Ypig Kevd. Ot meployég
OVTEG OVIIKOLV GE OIKOYEVELEG TPMTEIVAV oL TepiEyovtal ot Pdon BLOCKS. H Bdon dedopévov
BLOCKS mepthappdver opdadeg (clusters) amd cOVIOUES GEIPES TPOTEIVAOV Ol 0TOiEG TAPOVSIALovY
peyddn opototnta. Ot opddeg avtég mpokvmtovy and T Pacn SWISS-PROT kot dAleg Bdoelg,
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Avvopikog
Hpoxpauua-
TIOPOG
(Dynamic
Programming)

epappolovrag og avtég tov odyoptipo MOTIF. H opadomoinon tov celpav yivetar Bétovtag KAmolo
GULYKEKPIUEVO TOGOGTO OUOLOTNTOG YO TIG GEPEG MG OPLO Kol TOTOOETMVTAG GTNV 1010 OULAdN GEIPES
ov vrepPaivouy 10 cuykekpIEVO Tocootd. Emiong, vroloyiletor 1 cuyvotnta pe v omoio dvo
residues ta omoio £X0VV AVTIGTOWIGTEL OE [io OUAd VO TOYEL VO OVTIGTOL(IGTOVV KOl GE [iol GAAT.

Xpnoomoidvtag OAEG TIG dvwbev TapaTnPNGELS, TO OTOTEAEGHO TOV TPOKLATEL Eival 0 Adyog TV
KOTEYPAUUEVOV OVTIKOTACTACE®V UETAEL dVO 0molovonmote residues Tpog OAEG TIG OVIIKATOCTAGELG
mov €yovv Kataypapel. Omwg ko pe tovg mivakeg PAM, vrdpyovv moAAEG EKOOCELS TOV TIVAK®V
BLOSUM, pe t dapopd 6t 1 apibunor| toug givar avtiotpoen omd vt tov nvdkov PAM. ‘Etot,
.y o mivakag BLOSUMS0 mepihapfaver opddeg oepdv pe tovddyiotov 50% opototnra, evdd o
BLOSUMBS62 mepihappdvel opadec oelp@v pe tovidyiotov 62% opototnra.

AlyoprOpor avtistoiynong (Alignment algorithms)

"Exovtoc kataAnéetl oxetikd pe 1o svotuo fabpoidynong mov Ba ypnoiporombet, to endpevo Pripo

glval  edpeon 10V PEATIGTOVL TPOTOL AVTIGTOYNONG TOV dVO celp®@V. Ot TPOTOL [LE TOVG OTOIOVG
umopel va Tpaypatonombei n aviietoiynon eivat o1 akdAovbot:

o Kafolxi| avtictoiynen dvo ceipmv (global alignment). H avtictoiynon avth ypnoiionoteiton
O€ MEPUTTAOCELG OTOV 01 GELPES £XOVV aKPIPOC N oXedOV TO 1010 PUNKOC.

Xepd 1:

Xepd 2:

e Tomwn avticToiynon dvo osipdv (local alignment). Xpnoylomoleitat yio tnv €0PECT KOWDV
VIOGEPAV LECH OTIC GEIPES.

o Avtiotoiynon pe ghevBepa axpa (Ends free alignment). [a v edpeon evdoenv (joins) /
emkaAdyewv (overlaps).

v

‘Eva and ta SUGKOAGTEPO GNUEID GTNV OVTIGTOIYNGOT OVO TPWOTIEIVOV Eival 1 OvVOyVAOPION TOV
ELCAYOYDV N TOV dlaypapdv oe Kabe cepd. H avtictoiynon 600 celpdv Pedtidveral o€ peydio
Babud kot yivetar o akpiPic e TNV €100YOYN TOV KATOAANA®V KeVOV (Ta omtoio Ba avTioTolyovy
OTIS €0ayYOYEG Kol TS Owypapés). H ocwoty tomobémmon tov kevedv Oumc gival pio dVGKOAN
dwadkacio ) omoia dev pmopel va yivel Toyoia, EWOIKG 68 TEPIMTOGELS YAV oepdv. EmmAéov, oe
TEPUTTMOELG OVTIGTOTYNOMG TOAD LOKPIVAOV OPOAGY®V GEP®Y, TO, KEVA UTOPEL va, lval TOAD peydAov
pikovg.  Ymdpyovv cuykekpiuéveg, okpifeic uébodotr o1 omoieg ypnoiomoody  pehodovg
BelticTomoinong, Yo TV avayvoplon Kot TomofEéteon TV KEVAV 6T 6oTd onEia, £T61 OoTE Vo
EMITLYYAVETOL 1] COGTOTEPT SVVATN OVTIGTOTYNON).

"Eva @AAo gvaicOnto onpeio, givat 6Tt Yo 600 GEIPEC 1610V PAKOLG 77, KOO KOL Y10, KPES TULES TOV,
vapyovv moAhoi wifavoi GUVOLAGUOL OVTICTOYNCEWDY TOVG, EMOMEVMG eivar OOGKOAO Vo
VTOAOYLGTOVV OAOL.
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Agdopévng g xpnong piag abpototikng pedddov fabpordoynong, 6T®s avtn NON TEPLYPAPNKE, GTNV
avtioTtoiynon 000 cepdv, 0 aAYOPIOUOG TOV YPNGIUOTOIEITOL GE TETOLEG TEPIMTMOGELG Y10, TNV EVPECT)
g KaAOTEPNG avTioToiynong Paciletar oto duvapkd wpoypappaticpnd (dynamic programming).
Emiong, o dvvapukcog mpoypopupatiopds epappolet pio pébodo Peltictomoinong, €161 ®OTE Vo
Sroyelpiletat EMTVYDS TIG EIGOYWOYEG KOl SlaypapéG oe Uia GEPA.

H amAovotepn popon aiyopibpov Suvaptkod TpoypapiaTiGHoD Yo TV aVTIGTOYNGoT GEPOV Elval M
avTIGTONGN osp®dv ava (edyn (pair-wise sequence alignment). Ov aAyopiBuor dvvapko
TPOYPOUUATIOUOD €YKLOVTOL v Bpovv tn Béltiotn avtictoiynon pe Pdon ™ Pabuoroyia mov
amodidetor oe kdbe avtiotoiynon. Extodg omd tovg aAyopifuovg Suvvopikod mpoypopploTicpo,
UTOPovV VO EPOPUOGTOVY Kot gupeatikés uéBodot (heuristic methods) ywo va ektelécovv v i
avalpmon. Ot uébodor avtég eivol TayVTOTEC, LE TO UEOVEKTNUO OM®G OTL BéTouv emimAéov
TOPOOOYES, LE OMOTEAEGO, OE OPICUEVEG TEPUITAOCELS VO VITAPYEL KIVOLVOS VO YAGOLV KATOLo KOAN
avtiotoiynon. Oa avapepOodpe Alyo To avaAlVTIKG OTIG EVPECTIKEG LEBODOVE GTN GLVEXELD.

Onwg mpooavapépbnke, o tpomog Pabuordynong mov Oo ¥PNGIUOTOMGOVUE YO TIC AVTIGTOLYIGELG
etvar aBpototikds. Emopévmg, o akydpiBpog dvvapkod mpoypappaticpon mov Bo epapuooctel, O
OTOYXEVEL GTO Vo Ppel TNV avtictoiynon ue T peyodvtepn ovvor Pabuporoyia. Ymapyovv
TEPMTMOGELG KATA TIG OTOIEG GTN GVYKPION PLOAOYIKDOV GEPDV YPNOUOTOIEITUL SLOPOPETIKOS TPOTOG
Babporoynong kot n Pabporoyic mov amodidetor og kdbe avtiotolynon petappaleTor ©G TowN 1
KOGTOC. Xg TETOLEG TEPMTMGELG O AAYOPIOUOG SUVOUIKOD TPOYPUUUATIGHOD Bo AEITOVPYNOEL e TOV
o010 Tpémo. H povn dapopd givar 6t to {ntoduevo miéov Oa givar va ehayiotomombel n fabuoroyio
— o1 — k@Be avticToiynong, avti va peytotonomei.

AlyoprOpog Needleman - Wunsch

‘Exovtag 000 oeipéc 10iov 1 oyedov 1diov unrovg, 1o (ntovpevo eivar vo Bpovpe ) Pértio
kaBoikn avtiotoiynon (global alignment), enttpénovtog kai to kevd. O aiyopiOuog Needleman —
Wunsch givar o oiyopiBpog duvopkod TPOYPUUUOTIGHOD O OTOi0G YPNOULOTOLEITOl OE TETOlEG
nepmtooelg. H Paocwn 10éa tov oaAyopiBuov elvar va ytiotel 1 Péltiotn avtiotoiynon
YPNOLLUOTOIDVTOG TPOTYOVLEVES ADGELS OO PEATIOTES AVTIOTOLYIGELS KPATEPWV VITOGEPDV.

Ta kOpo onueia tov oiyopiBuov eivar Ott Ppioker 11 Pértiom aviietoiynon 600 oepav,
Bacilopevoc ot PBértiot Pabuoroyia, cvumeptrapupdvoviag OAEL tic Bacelg kol amd Tig 600
oepéc. Emiong, ta kevd mpoctiBovial 6To €6mTEPIKO, N OTA AKPO KAOE GEPAG LE OTOTEAEGHA TO
pfKog Tov 600 oepov (Bdoeic + kevd) va etvar akpipmg To idto. Télog, kdbe Pdon 1 kevd otnv Kabe
oelpd avtiotoyyiletar pe pio Baon 1 kevd otnv GAAN GEIPA.

Ac vmofécovpe Topa Twg £xovpe dVo oelpég S kot 7.

0 H ocepd S amotedeiton and n Pacels, EMOUEVOS EYEL LNKOG 1, Kot 1) oglpd T anoteAeiton amod
m Pacelg (€xel Aomdy unKog m).

0 Oétovue pio awbaipetn Tovn Yo Ta, keva ¢ Tééng tov -1 yuo ke indel.
0 XvuPorifovpe v avtictoiynon petadd g Paong i otn oepd S pe éva kevo ot ogpd T oc:

(Sia - )
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0 H BoBporoyio otnv mepintmon avt coppoiriletor oc: o(S;, -) =-1.

0 XvuPorifovue v avrtictoiynon peta&y g Pdong i otn oepd S pe m Paon j ot oepd T
og: (S, T;).

0 H BoBporoyio otnyv mepintmon avt cvpPorileton oc: o(S;, 7)) = -1.

A C G T
A 2 -1 -1 -1
C -1 2 -1 -1
G -1 -1 2 -1
T -1 -1 -1 2

Hivaxag 1.1: Evo anlo wopaderyuo. mivoro. aviikatdoTtoaons UETOLD D0 TOVOUOLOTOTMV GELPWY,
omooidovtag 2 Pobuods yia kdbe axpifn avuoroiynon Poons kor -1 Pabud oe kdbe xevo 1
mismatch.

0 T mivoka avtikatdotaong, PTidyvovue va Tivoka dlotdoewy nt+l exi m+1.

0 H ypopun 0 kot n 6tAn 0 Tov mivake avaraplotoby To0 KO6Tog oL B elyape Tpocbétoviag
dradoykd keva Kot 6TIg 000 GEPEC KATA TNV £vapén TG AVTIKATAGTAONG.

0 H Pabuoroyia yio kabe keAl Tov mivaxo vroloyiletal avadpopkd, pe faon Tig fabporoyieg
TOV YOP® Kal TPONYOVUEV®V amd avTtd KeEM®V, Ppickovtag tn BEATIOT EXAOYT AVAUESH GE
oVTA 1 omolo aVOTaPLoTA Eite KEVO, €iTe emiTuyia / amotuyio avTioTolyNoNC.

Eivar mo €6koAo va ypnoiponotcovpe £va Tapddery o Tov aAyopifuov, Topd Vo ETLXEPCOVLE VO
TOV TEPLYPAWYOVLE AETTOUEPDG,.

Ag Eexiviioovpe AoV pe TIg akOAOVOEG dVO CEPEG :
S= ACCGGTAT
T'= ACCTATC

To pnrog g oepds S etvar n = 8 kai g oepdg T eivor m = 7. Ta dvo pnkn glvar oxedov ta iduo,
EMOUEVMG UTOPOVLE VO, YPTCLLOTOGOVLE KAOOAIKT| 0vTIGTOiYNOT).

dtidyvovue tov Tivaka V dwctdoewmv (nt1=)9 eni (m+1=)8. Eekwvapue, opifovtag tnv TN TOL
otoyeiov V(0,0) = 0 ko yepifovpe ToV VTOAOUTO TIVOKO KIVOOUEVOL YPOUUY — YPOUUT OO TAVE®
aplotepd wpog katw de&id. 'vopilovrag Tig Twég tov V(i-1, j-1), V(i-1, j) xou V(i, j-1) umopei va
vroloyiotel n Ty Tov V(i j), 1 onoio didetal mg e&Nc:
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V(i-1, j-1) + o(S;, T))
V(i, j) = max V(i-1, j) + o(S;, -)
Vi, j-1) +o(-, 1)

A C C G G T A T S
0O % -1 2 3 4 .5 % 6 % -7 %8
v
A 1
v
¢ -2
v
¢ -3
T v
-4
v
A
-
v
T
-6
C v
-7
()

Hivaxag 1.2: Ilivaxas avtikotaoraons olaotaoewy 9x8 yio tic osipés S = ACCGGTAT xar T =
ACCTATC. Orwg avopépOnke, n mpaty ypouun koi 1 mPOTH OTHAN CUUTANPAOVOVIOL GOV VO,
TPOGOETOLUE O10O0YIKG KEVA. KOL OTIS ODO TEIPEG.

A C C G G T A T (S
O™ A*> 2 » 3 %4 »5 %6 %7 8
v
A _1@%
v
c |l
v
e .l
TV
Ml
v
Sl
5
v
T
Ml
© L4l
7
(T

V0,1) + o(- T)=-1+(-1)=-2
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Kwovpevor kobétwc, Bswpovpe mdvta (axoOpo ot ov
V(1,0) +o(S;, -)=-1+(-1)=-2 VIAPYEL TAVTION TOV PAcewv) OTL EIGAYOVHIE KEVO OTN|
oepd S n omole avamapictator opldvtio 6TOV THVOKOL.
Enopévag, n Paduoroyio mov mpootifetar oe avty TOL
ototyeiov V(i j-1) elvar wlvta 1 OV OV AVTIGTOLKEL OF

KEVO KOl TOV GTO GLYKEKPLUEVO Tapddetypa etvor -1. To
010 1oyveL Tavta Kol 6Tav Kivovpaote oplovting, pe
povn doeopd 4Tt 0 KEVO glodyeTon oty kdBetn oepd T.

V(1,1) +o(S;, T)=0+2=2

Ye mepimtmon mov vmdpyer axpPng TadTion TV
avtiotoyodievev Pdoswv peta&d tov 600 GEPOV,
Kvovpevor pévo dayeviog, mpocsbitovpe Tov
npoxaBopiopévo Pobud (otmv mpokewévn o(S;, T;)
= 2) oV TN Tov otoyeiov V(i-1, j-1).

Hivarxag 1.3: 2t ovvéyelo, yia kabe véo otoryeio tov mivako. fpiokovue 10 ‘Pédtioro’ povomani. H
Pértiomy emidoyn givou avth mov amodidel y ueyalitepn fabuoloyio kor oTny mPOKEWEVN TEPITTWON
eivau 2.

Ye mepintoon un tadTiong pmopovue va kivnboovue gite dwywving, site opilovtiog 1 Kabétmd.
Kwovpevol diayoving, tpocshétovpe v (apvnTiki) TOWN oL £XEL OPIGTEL YO TN UN-TOVTION, EVO
Kivovpevol opilovtimg 1 kabétwe tpocsbétovpe v (apynTiKn) TOWN TOv £YEL OPLOTEL Y0 TO KAOETO
(a(S;, -)), n t0 oplovtio (o(-, T7)) kevo. Xe mepintwon TadTIoNG, UTOPOVUE TAAL Vo Kivnovue gite
dwyoving, gite opiloviimg N KOOET®MG, PUOVO TOL TOPO KIVOVUEVOL dlay®mvimg TpocBétovpe
(Betikn) Pabporoyia o(S;, T3), evd kwobdpevor oplovting 1| kabétwg mpocshitovpe Kot mAL TNV
mown, kKabdg ovty mn kivinon ocvuPorilel mhvio kevd ommv kdbetn 1 oy opldviie ceEPd
avTIoTOlYMC.

Kd&be @opd mov amodidetor pio tiunq o€ évo otoyeio tov mivaka, amodnikedeTor Kow o dgiktng o
omoiog Ogiyvel amd o0 TPONYoLUEVO cToreio odnyndnrkoue oto mopdv. Kat’ avtdv tov tpomo
umopovue va Kivndovdue ovodPOUIKA Kol VO KATOOKELAGOVLUE TG OV0 OVTIGTOL(ICUEVES GEPES,
TANPELS LE TO KEVA TTOL TOVG Exovv amodobel. Edv pia tiun evog ototyeiov £xel mpoxvyel amd to dVo
N Ko o Tpio TPONYovUEVE GTOLYElD TOV TivaKa, Ol delkTec am’ Ol Ta GToLYEln KpaTohvTol Kot £T61
TPOKVTITOVV OvTioTore Ov0 1 Tpia Sropopetikd povomdtie. Kdébe povomdrtt amewkoviler ko pio
SLOPOPETIKY| OVTIOTOIYNOT KOl 1] ETA0YN TOL PEATIGTOL HOVOTATION / AVTIoTOlYNONG, YiveTal TAEOV
Ue yvapova tn péylotn fabuoroynon mov avIleTolyEl 6€ KOmowo and ovtd, €ite o8 TePITTOOT TOL TA
LOVOTATLO. EIval 1I60TIHA, 1] ETA0YT YiveTan avbaipeta .
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A C C G G T A T (5

9&-1 > 2 » 3 >4 M 5+ 6 T *R
A 1 2+ 1 P P01 P2 P33 P4 S

v vV
c -2 1 4 $3 »>2 »® 1 +0 P*-1 "2
c IAEZR 2"

-3 0 3 6 5 4 » 3 P+ 2 P
. Vv v v I 4 N

4 -1 2 5 5 4 6 » 5 + 4
A YRR v N

-5 ) 1 4 4 4 5 8 p 7
T Vv [y Y Ny I* b v

-6 -3 0 3 3 6 7 10
c V[ vty w7 v v | YT

-7 -4 -1 2 2 2 5 6 9
(T)

Hivaxag 1.4: O ovurlnpouévos wivaxos oviikataotaons yio g oepés S = ACCGGTAT ko T =
ACCTATC. Ot ogixteg deiyovv amd mwo10 TPONYOOUEVO OTOLYEIO TOV TIVOKQ EXEl TPOKVWEL 1] TLUH TOD

TOPOVTOG.
A C C G G T A T (S)
0 & -1 *» 2 »3 >4 ¥ 5 F» 6 -7 * B
v
A -1 2 1 *» 0 ™-1 > 2 * 3 P> 4 » 5
v v Y\
¢ -2 1 4 32 1 PO P-1 P2
c v v v N
-3 0 3 6 T 5 "4 3 2 P11
T v v v v 4 X
-4 -1 2 5 5 4 6 » 5 + 4
A v v v [av v
-5 2 1 4 4 4 5 8 » 7
. VIiv vy [V N v v
-6 -3 0 3 3 3 6 7 10
Y v v v
c Vv Yy YN
-7 -4 -1 2 2 2 5 6 9
(T)

Hivaxag 1.5: Zexivaviag omo 10 0KpOTOTO ONUEIO KOTW KoL 0ELLA, KIVODUEVOL OVAOPOUIKG, KOl
00nyodUEVOL Ao TOVS OEIKTES, YTICOVUE’ TIC 0DO GEIPES UEYPL VO, PTATOVUE GTO TAV® OPIOTEPT. GKPO.
O1 dvo oepég oe avtioToryio. EIvVol:
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A&woroynon
0V
aAyopiOpov
Needleman -
Wunsch

ACCGGTAT- (S)

N

ACC--TATC (1)
2y avaotoiynon vwapyovv: 6 tavticels = 6x2 = 12 fobuoi, 3 keva = 3x(-1) = -3 fobuoi. Erousvarg
n ovvoldikn Pabuoloyio eivar: 12+(-3) = 9 fabuoi.

O Aoyog mov M ovykekpuévn péBodog avtioToiynong elvar emtuyng, eivor 6t 1 Pabpoioynon
aroptiletor omd 0 dBpotoua aveEdptrov petatd toug Tunudteyv. ‘Etot, n féltiotn fabpoioyio yio
KkG0e dedouévn otiyun g aviietoiynong ivor n PéATioT Pabuoroyic Tov QUEGSMG TPOTYOLLEVOD
prpatog Tov adyopiBuov, cuv o Babuog Tov amodideTor oo POV Prpa.

Mo mv a&oidynon tov aiyopiBuov Needleman — Wunsch, pmopovpe vo kobopicovpe tnv
OTOS0TIKOTNTA TOL MG TPOG TO ¥PpOvo emelepyaciag Kot T uvnun amobnikevong. Aoupavoviag v’
oymv ot amobnkedovpe (n+1)x(m+1) aplBpods (OAa To ool ElD TOL TVOKO OVTIKOTACTOOTG), KoL
kGOe évog omd ovtodg Tovg aplduovg omortel €va cuykekpyévo oplBpd vroloyiopmv (Tpia
afpoiocuata kot éva péyioto). H modlvmiokdtnta tov adyopifuov Oa sivor emouévmg O(nm) og mpog
TOV OTOUTOVUEVO XPpOVO Kot O(nm) g Tpog TNV amartovpevn uviun. Oco peyaidtepeg eivar ot TiHég
TOV 11 Kol m, TOGO UEYUAMVEL KOl 1| TOAVTAOKOTITA TOL 0AYOPIOUOD Kot HEIOVETOL 1 OTOSOTIKOTNTA
tov. Kabdg o1 Broroyikég ocepég givar cuvnBwmg peydiov unkove, o aiyopiBuoc Needleman —
Wunsch amodeucvoetot epiktog kol amodidel Kahd amoteAéouata, 0AAG elval GYETIKA apyOg.

AlyopOpog Smith — Waterman

Méypt otiyung acyoAndnkope pe v kaboiikn avtiotoiynon dvo cepav. Tt cvpPaivel Opwg o€
TEPIMTMOGELG TOV KPIVETOL AOKOTN [io Kakh ovTiotoiynon Uetaé&ld d00 OAOKANP®V GEPDY Kl TOV
KpiveTOl TPOTIHOTEPO VO fpode T PEATIOTN AVTIGTOIYNOT OVANESH GE vTooEPES VO GePmV; KdTt
TETOL0 KPIVETOL OKOTIWO, OTAV T.Y. VIAPYEL TEPIMTTOOT dVO TPWTEIVES VoL EYOVV [io. KOWN TEPLOYN
(domain). & autnV TNV TEPITTO®ON XPNOUOTOLOVUE TV TOTIKN avTisToiynon (local alignment).

g YEVIKEG YPAUUEC, M TOTIKN ovTiotoiynomn Bewpeitar moAd o gvaicOntn puéBodog avriotoiynong
o0 oelpdV KOl glval YPNOIUN OF TEPMTMOOCEL; 7OV OVO GEPEG, OV KOl OUOAOYEG, £XOUV
drapopomoindel moAd péca oty eEeMkTiKn Tovg mopeia. TOtE HOVO OPIGUEVEG LOVO TIEPLOYES TMV
oelpdv Bo pmopovv va TanTiotovy, kabdg ot vroAoueg Ba Exovv dapoporombel TG0 TOAD e&ortiog
TOV TPOGAPTAOUEVOL GE aVTEG Bopvfov.

H tomucm avtictoiynon napovctdlel ToAAG KOWE pe TNV OAKT: ¥PNGIUOTOLEL TOV 1010 TOTO TIVAK®OV
OVTIKOTAOTAONG KOl TOW®MV Yo TO KEVO, &VO KAVEL YpNom Kot oAyopiBpumv  Suvapkov
TPOYPOUUATICUOD, LUE OPIGUEVEG LOVO TOPOAAYEC.

O aAyop1Opog SuvapuLKoD TPOYPUUUOTIGHOD TOV YPNCULOTOLELTAL Y10, TNV TOTIKN avTIGTOlYN oM Elvat o
Smith — Waterman. O mivaxag oviikatdotaong yw tov aAyopiBpo Smith — Waterman
Kataokevaletol Pe Tov 1010 TPomo O6mw¢ kol Yo tov oAyopiOpo Needleman — Wunsch, pe povn
Spopd OTL GTOV TIVAKO OVTO 1) KOTMTEPT T OV UTOpEl va amodnKkevTEl Y10 KATO10 GTOLYELD TOV
glvan 0.
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'Eto1, Yo évav mwivaxo avtikatdotaong V kot yvopilovrog tig Twég tov V(i-1, j-1), V(i-1, j) ko V(i j-
1) ot Tipég TV oTolXEIMV TOL TPOKLATOVY MG EENG:

Vi, 0)=0, V0, j) =0, yia kabe i, j

p
0

A

V(i,j) = max | V(i-1,j-1) +o(S; T))
Vii-1,j) +0(S;; )

\ V(. j-1) +o(-, T)

H emdoyn tg amddoong oe éva otoryeio tov mivaka tnv tywn 0, avti plog apvntikhig TnG,
onpatodotel otV évapén piog véag avtiotoyioc. H Aoywkn gival 0Tl o€ mepinTtwon Tov TPOKOEL
apvnTikdg Pobuog oe pio ovtiotoiynorm eivor mpotiwdtepo vor Eekvioel pio. véo avTioTOlYio
VIOGEPAV OVTL VO GUVEYICEL 1] TPOTYOVUEVT).

Me 11 GUUTANP®OT| TOL TivaKa OVTIKOTAGTOONG, Ppickovye To otoeio (o omoladnmote BEom Tov
mivoka) to omoio €yl v vynAdTEPN T avdpecso oto otoyeion Tov mivoka. Me agemnpia To
otoyeio avTd Kot aKoAovOdVTOG TOVg OeikTEG, KIVOOUAOTE OVAOPOLIKA, UEYPLS OTOL GUVOVIIGOVUE
otoyeio pe v T 0 kou To omoio pmopel va Ppicketarl oe omoladnmote B€on Tov mivaka. H ol
Babuoroyio wov 0modidETAL GTNV AVTIOTOIYNON VTOGEPOV €lval 1 TN TOV oTolEioL om’ OmoL
Eexvnoape TNV avoadpopn (1 vYnAOTEPT TN CTOLYEIOV GTOV TivVaKL).

Y& OPICUEVEG TIEPIMTMGELG EVOEXETOUL TO OMOTELECUO TNG TOTIKNG AVTIGTOIYNONG UETAED 000 GEPDOV
Vo €IVOL VTTOGOUVOAO TNG OAKNG OVTIGTOIYNONG TOV 101MV GEPDOV, OUMC KATL TETOWO0 OEV TTPEMEL VAL
Bewpeiton Tavta dedopévo.

A C C G c T A T (S
0 | o 0 0 | o 0 0 0 0
¢ h%y
T 0 0 0 0o | o 0 2 1 2
A
T 0 0 0 0o | o 0 2 $1 3
5 " A% v R v
0 0 0 0o | 2 2 1 1 2
- vV W VY Y
0 0 0 0o | 1 1 4 4 3 3
A ) v
0 2 41 0 | o 0 3 6 » 5
. v b v
0 1 | 0 | 0 0 2 5 | 8
c Y "y * \4 \ 4
0 0 3 3 2 1 I 4 7
(T)

Hivarxag 1.6: O coumAnpmuévog mivoxkag avilkoTaoTaonS Yio. TV TOTIKY OVTIoTOLYNoN TV GEpOV S =
ACCGGTAT kou T = TTGTATC. Eexivavrog omo to aroiyeio tov wivako, ue ) ueyalvtepn tun (otyv
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rapovoa wepintwon sivor V(9,7) = 8) kai kivoduevor avadpouikd, axolovlmviog tovg OeiKTes UEypic
otov ovvoavtijoovue 1o V(5,3) = 0, Ppiokovuc t Péltioty tomikn aviioroiynon twv ospwv. Ot
DITOOELPES TOV TPOKDTTOVY e Pabuoloyio 8, eivar o1 e€ng:

GTAT (S)

LI

GTAT (1)

Onwog kot pe tov aiyoppo Needleman — Wunsch, €16t kot otov adyopiBud Smith — Waterman n
moAVTTAOKOTN T givanl O(nm) ¢ TPOG TOV OMALTOVUEVO ¥pOvo Ko O(nm) ®¢ TPOG TV OTTOLTOVLEVT

HVA .

Ends — free avtiotoiynon

g TEPUITMOOELS OV 1] [ia Ge1pd amd T dV0 Tov BELOLUE VO OVTIGTOLYICOVE TTEPLEYEL TNV GAAN, 1)
OPICUEVEC TEPIOYES TV dVO GELPDOV TUYYAVEL VO ETIKAADTTOVTOL, XPEIALETAL SIULPOPETIKN TPOGEYYION
YL TNV OVTIGTOlYNOT TOV &V AOY®D oelpdv. Tétoleg mepurtdoElS amavtdvTol OTav GLYKPIvOuuE
TpupoTo oelpdv DNA HeTa&d Toug 1] e LEYUADTEPES GEIPES YPOUOCMOUATMV.

H mpocéyyion mov xpnoIHoTolEital 6TIG TUPUTAVE® TEPUTTMCELS AMOTEAEL Hio aKOUO TapoAloyn TG
uebddov olkng avtiotoiynong cepdv. O TIVOKAG AVIIKATUGTAGE®Y GUUTANPOVETOL UE TOV 1510
avadpOHIKO HOVTEAO TOL E£QUPUOCTNKE KOl OTNV OAMKY / Tomikn avtiotoiynon. [a to Péiticto
LOVOTATL EVTOTILOVE TO aKpaio GTOLEIO0 TOV TivaKa (€ite GTNV oKpaio Ypapun Tov wivako gite 6TV
okpoio. GTAAN TOV) e TNV KOAVTEPN T KOl YPNCUYLOTOIOVTOS OVTO ¢ OQETNPio. KIVOOUACTE
avadpopukd kot “yrifovpe’ v avtiotoyia.

Mo wivaxoe avtikatdotaong V kol yvopilovtag tig Twég tov V(i-1, j-1), V(i-1, j) xor V(i, j-1) ol Tyuég
TOV GTOLYEI®V TOL TPOKVTTTOVV MG EENG;:

Vi, 0)=0, V0, j) =0, yia kabe i, j
Vi-1,j-1) + o(S, T)
Vi,j) = max < V(i-1,j) + (S, -)

Vi, j-1) +o(-, T)
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Affine Gap
Penalty

G T T A C T 6 T (@

0 0o +»0 >o0o» 0 0 0 0 0
C o | -1 | -1 | -1 | 4 2 1 0 | -1
"
T
0 -1 ] ] 0 ] 4 3 2
G 0 2 1 0 0 0 3 6 5
T Ry
0 1 4 4 3 2 2 5 8,
v
A
0 0 3 3 6 5 4 4 7,
v
T
0 -1 2 5 5 5 7 6 6,
v
C
0 -1 ] 4 4 7 6 6 5
(T)

Hivarxag 1.7: O coumnpwuévos TivaKos avilkoTtaoTtaons yio THv ends-free aviioTtoiynon twv oeipmv
S = GTTACTGT kor T = CTGTATC. Eexivarvias amo 1o axpoio oToiyelo Tov TIVOKO e TH UEPOADTEPH
s (otnv mapovoa mepintwon eivor o V(9,5) = 8) koi kivodusvor avadpouikd. axolovbwviag tovg
OEIKTES UEYPIC OTOD ovvavTHoovue To emtions axpaio V(1,5) = 0, Ppioxovue t PéAtiotn ends-free
ovtioToiynon Twv gewpwv. H aviiotoiynon emxaloyns twv 6epwY mov TPOKVTTEL EIVAL:

GTTACTGT--- (S)

NN
--—--CTGTATC (1)

Ot odyopilBpot Svvapkod TPOYPOUUATIGUOD 7OV TEPIYPAPNKOAV UTOPOLV Vo dDGOLV TOAD
IKOVOTIOUNTIKG amoteAéo ot Yoo Kabohkég, Tomikég Kot ends-free avrtiotoyicelg. Xto mapadeiypoto
LOG OULMG XPNOUOTOUCOLUE TNV OTAT], YPOLUKT TOWVN Y10 TO, TUYOV KEVH OTIG GEPEC, TPOGEYYIoN M
omoia yevikd dev evoeikvutal. Eivar mpotiotepo va ypnoponombei kdmoa GAAN, To S1odES0UEVT
uébodog, onmg Yo mapadetypa  Aeyouevn affine gap mowr. opewva pe avt) ™ pnébodo, To KOGTOC
YL TO ‘Gvotypa’ gvog vEou kevow dgv vroAoyiletal To 1010 660 TO KOGTOG TNG EMEKTACNG EVOG NON
VIAPYOVTOC KEVOV. Ag Bo Tpoymproovue OUMG O TEPAUTEP®D OVOAVGON TNG UEBOSOV EMIAOYNAG TV
TOWVAV Y10, TOL KEVEL.

Evpeotikég pédodor (Heuristic methods)

Ot péBodot duvapukoy TPOYPUUUOTIGHOD Oivouv Ta akpiPéctepa amoTEAEGHATE OGOV QPOPE TNV
avtioToiynon kot trnv akpipn fadporoyio celpdv, EvToNTolg 6€ TPAYHOTIKEG cLUVONKEG TapovGLalovy
oplopéva petovektuoto. To TpoPfAnpa wov tpokdnTel opeiletan 610 pHeydlo péyedog Twv oelp@v, T0
omolo eivar ovaAoyo e TNV TOALTAOKOTNTO Kol EMOUEVMOG OVTOUAT®MG QLEAVEL TIG OTOLTNOELS GE
mOPovg ypdvov Kot pviung. o v avIeT®mon Tov TPOPANUATOC £xovv JOoKILAGTEL ddpopeg
TPOCEYYIGELS, OMMG Y10 TAPADELYLLOL 1] YPNON TAPUAANA®Y VTOAOYIGTMY GTOVG OTOIOVG KATOVELOVTOL
ol dudpopeg dadlkocieg Kol €Tol dgv ekteAodvTonl OAhec amd évo pnydvnua. H ovykekpiuévn
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TPOCEYYIOT oV KOl AVUVEL G évo Pobpd to TPoPAUOTO TOL SUVOULKOD TPOYPUUUATIGHOD,
OTTOOEKVOETAL TOAVIATOVT).

Mia dAAn mpocéyyion amoterel Kot 1 xpnomn gvpeotik@v (heuristic) pe@odwv, ov onoieg sivor
YP1YOPOTEPES Kol PONVOTEPEG O TOVG ‘axpifeic” adyopifuovg duvapukoy TPOYPAUIOTIGHOD, KOOMG
Boacilovtol 6To AOYIGUIKO. TO GNUELD OVTO VO GNUEIDGOVUE OTL EVPEGTIKEC ovopalovtal ot péhodot
emilvong mpoPAnudteov ot omoieg Pacifovior omnv eumelpion Kot Kvouvtol 7Tpog pio Avom
00N yobuEVEG amd SOKLES Kot TUXOV AGOT Tovg. To KOPLo HEIOVEKTNIA TOVG Elval OTL eV UTOPOVV Vo
gyyumBovv 6tL Bo kataAnEovy otV KaADTEPN dLVATH OVTIGTOliYNOT, KAOMC T ATOTEAECUATO TOVG
elvar TpooeyyloTiKd. Oa ddcovy OU®G Hio KOAN €KOVA TNG OUOOTNTAS TV dV0 TPOG GUYKPLoT
oEP@OV, OTNPLOUEVEG GTNV OVAYVAOPLGT] OUOIOTHTOV OVAIESH GE TUNIATA TOVS, OVTi OAOKANPOV T®V
oelp@v. Ot dvo TAéov drodedopéveg evpeotikég uébodot eivar to FASTA kot to BLAST, ta omoia Oa
TEPLYPOPOVV AVOAVTIKG GTI) GUVEYELXL.
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FASTA

e o Paon dedopévav pmopovv va Bpefodv celpég mov eivon mapdpoteg pe pia Cntovuevn
oelpd. Avtd emtvyydvetal, cuykpivovtag ™ {ntovpevn adiniovyia pe KOs adiniovyio
oL givo amofnievpévn ot PAom 0E00UEVOVY KOl OVOKTOVTOG TIG GEPEC LLE TN HEYOADTEPT
Babuporoyia (dnA. T1g mo dpoteg). H pébodog mov epappoletat yio v avtiotoiynon tov
aAANAOLYLOV Elval O SLVOLKOG TPOYPUUUATIGUOG .

To FASTA eivar éva mpdypappa mov epapuolet évo adyopipo yio €DpEGN OPOLOTNTOG,
oVTOG AAYOPIOLOC ETIKEVTPOVETOL GTO VO PPEL TEPLOPICUEVOD UNKOVG OUOLOTNTEG
(amoxorovpeveg AEEELS) HeTa&D 00O AAANAOVLYLOV, KOl KOTOTLY GUVOVALOVTOS OVTEG TIG
opoldTNTEG Yo va, Bpebei 1 cuvoAikn opotdtn .

Ta apyeio pe Ta amotedéopata amd pio ovalTnor GEPAS TPOTEIVIG LE TO TPOYPOULLLLOL
FASTA mapovcidleton mopokdto.

H ovopaocia kot 1 £€k606M T0L TPOYPAUUATOS divovTaL 6T KOPLEN TOL apyEiov, e TV
KATAAANAN ava@opd Yo va, xpnolponon el 6e 0moladmoTe SNUOGIEVUEVO OTTOTELEGLOTOL
OV TTPOEPYOVTAL OO AVTO TO TPOYPOLLLLLOL.

H avalntodpevn aiiniovyio onidveton (m.y. human alpha-1A adrenergic receptor), pali pe
v ovopocio ¢ Bdong dedopévav (SWISS PROT) mov yiveton | avalntnon.

Metd divovtatl TAnpoPopieg Yia TIG TOPAUETPOVS TOL YPNOLOTOWONKAV GTOV aAyOPtOpo Kot
TO YPOVO OV YPEOTNKE TO TPOYPOULL Yo va, TpEEet (24.750°7).

211 ovvéyeta, akolovBovv ta aroteAéopata and Ty avoaltnon g Paong dedopévav.
[Tpora, diveton pa Mota pe Tig aAAnAovyiec mov eival OPOLES e TNV avalnTOVUEVT
aAlnAovyio. Avti n Mota mepiéyetl v tavtdTnTa TPoAevong g Paong dedopévav (SW
onpaivet SWISS-PROT), to kwdikd 6vopa (ID) g aAinAiovyiog otn Bdon dedopévmv, Eva
Koo apBud (accession number), kol TOV TITAO TV OO0V aAiniovyidv. To pkog Tomv
apwvo&émv and kabepio avaxtopevn opola aAinAovyio dnAdveton oe aykOAeS. Metd,
dtvovton dtbpopes Pabporoyiec mov voAoyictTnray amd to Tpodypappa. H wo onpaviikn
Babporoyia givon n E-value, 1 omoia emitpénet v extipnon g mbavotrag yio to 6v n
opototnTa etvon Tpaypatikn (to xapmAd E-value dnidverl 611 n oportdtta eivon mbovag
TPOAYLLOTIKT).

Metd v chvoyn g avalnnongs, VIAPYOLV T OTOTEAEGLATO OO TO GUVOLO TMV
ovykpicewv ava {evyn yio cvykpioelg pe v {nrodpevn aAAniovyio mov £yovv emAeYEl €K
TOV TPOTEP®V OO TOV XPNOTI.

Méoa oT1g avTioTotyieg, Ol TATIGEIS ONADVOVTOL LE TOV YOPOKTNPA i, KOl Ol OLOLOTNTEG LUE
‘" (ot opordNTEG MPpOoGdopilovrar pe Pdon Eva mivaka opotdtnTog dactdoemv 20x20 and
apwvo&éa, tétotot mivakeg eivor o wivakog Dayhoff kot o wivakag BLOSUM).

Ot ypappég amd mdvem Kot amd KTo amd Tig avTioTolyieg SNAMVOLY Tov amdlvto aptOpd twv
apvoEEMV Y1 TIG GELPES (AYVODVTAG TO KEVEL).
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FASTA searches a protein or DNA sequence data bank
version 3.4t23 March 18, 2004

Please cite:

W.R. Pearson & D.J. Lipman PNAS (1988) 85:2444-2448

Query library @ vs +swissprot library
searching /ebi/services/idatas/v890/fastadb/swissprot library

1>>>Sequence - 466 aa
vs SWISS-PROT Protein Sequence Database library

57769334 residues in 156998 sequences
statistics extrapolated from 60000 to 155284 sequences

Expectation_n fit: rho(In(x))= 4.2996+/-0.000201; mu= 15.1018+/- 0.012
mean_var=69.8740+/-14.547, 0"s: 149 Z-trim: 758 B-trim: 8405 in 2/63

Lambda= 0.153432

FASTA (3.47 Mar 2004) function [optimized, BL50 matrix (15:-5)] ktup: 2

join: 37, opt: 25, open/ext: -10/-2, width: 16
Scan time: 24.750

The best scores are: opt bits E(156998)

SW:A1AA_HUMAN P35348 Alpha-1A adrenergic receptor ( 466) 3143
SW:A1AA_RABIT 002824 Alpha-1A adrenergic receptor ( 466) 2985
SW:A1AA CAVPO Q9WU25 Alpha-1A adrenergic receptor ( 466) 2982
SW:A1AA BOVIN P18130 Alpha-1A adrenergic receptor ( 466) 2944
SW:A1AA_RAT P43140 Alpha-1A adrenergic receptor ( ( 466) 2941
SW:A1AA MOUSE P97718 Alpha-1A adrenergic receptor ( 466) 2897
SW:A1AA CANFA 077621 Alpha-1A adrenergic receptor ( 295) 1908
| SW:A1AA ORYLA Q91175 Alpha-1A adrenergic receptor ( 470) 1877

EEEEEE E

705.
670.
669 .
661.
660.
650.
431.
424 .

>>SW:A1AA RAT P43140 Alpha-1A adrenergic receptor (Alpha (466 aa)
initn: 2941 initl: 2941 opt: 2941 Z-score: 3518.7 bits: 660.4 E(): 5.5e-189
Smith-Waterman score: 2941; 92.704% identity (92.704% ungapped) in 466 aa

overlap (1-466:1-466)

10 20 30 40 50

60

Sequen MVFLSGNASDSSNCTQPPAPVNISKAILLGVILGGLILFGVLGNILVILSVACHRHLHSV

SW:A1A MVLLSENASEGSNCTHPPAPVNISKAILLGVILGGLITFGVLGNILVILSVACHRHLHSY

10 20 30 40 50

60

70 80 90 100 110 120
Sequen THYYI1VNLAVADLLLTSTVLPFSAIFEVLGYWAFGRVFCN IWAAVDVLCCTASIMGLCII

SW:AIA THYYIVNLAVADLLLTSTVLPFSAIFEILGYWAFGRVFCNIWAAVDVLCCTASIMGLCII
70 80 90 100 110 120

370 380 390 400 410 420
Sequen HPPSQAVEGQHKDMVRIPVGSRETFYRISKTDGVCEWKFFSSMPRGSARITVSKDQSSCT

SW:A1A HPPSQALEGQHRDMVRIPVGSGETFYKISKTDGVCEWKFFSSMPQGSARITVPKDQSACT
370 380 390 400 410 420

430 440 450 460
Sequen TARVRSKSFLQVCCCVGPSTPSLDKNHQVPTIKVHT ISLSENGEEV

SW:A1A TARVRSKSFLQVCCCVGSSAPRPEENHQVPTIKIHT ISLGENGEEV
430 440 450 460

1 1.9e-202
1 6.4e-192
5 1le-191

0 3.5e-189
4 5.5e-189
6 4.7e-186
5 2.8e-120
9 4_4e-118
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MHNPAKTIKH EOAPMOI'H
Avtieroryio alinlovyidv ava (evyn - FASTA

Avoi&te to Internet Explorer kou mAinktpoioynote t debBuvon: au.expasy.org/sprot/sprot-
top.html ywo v TpodsPfacn oty Paon dedopévav SWISS-PROT mov mepiéyet aliniovyieg

TPOTEIVOV. MeTd TAnKTpoAoynote 610 TAic10 Tapakdtm: adrenergic receptor alpha 1A —

human, kot emAé€re “Go”.
2} ExPASY - Swiss-Prot and TrEMBL - Microsoft Internet Explorer =18l =]

Fle Edit View Favorites Tools  Help | T

Qe - ) - (2] (7] 1 ) search ' Favorites @AY Meda €3| -l - J .a

address ] hktp: ffau. expasy. argfspratisprot-tap. hkml B e |L|nls|NurtDr| antivirus [l -

| éis ExPASy Home page | siteMap |  SearchExPASy | Contactus | PROSITE |  Proteomics tools | N
Search | Swiss-ProyTIEMEL =1 for Jadrenergic receptar &l ﬂl

Swiss-Prot
Protein knowledgeb | 1 .
S UniProt
fvoarsa el e {
Swls%ro Computer-annotated supplement to Swiss-Prot sontver protein resaurce

The UniProt Enowledgebase consists of

o Swiss-Prot; a curated protein sequence database which strives to provide a high level of annotation (such as the description of the function of a protein, its
domains structure, post-translational modifications, variants, etc.), a minimal level of redundancy and high level of integration with other databases [2dore
details / References f Linking to Swiss-Prot f User manual f Eecent changes / Commercial users f Disclammer].

s TrEMBEBL; a computer-annotated supplement of Swiss-Frot that contamns all the translatons of EMBL micleshde sequence entries not yet integrated m
Swiss-Prot.

These databases are developed by the Swiss-Prot groups at SIB and at EBT

UniProt Release 2.4 consists of:
Swiss-Prot Release 44.4 of 31-Aug-2004: 158010 entries (More statistics
TrEMBL Release 27.4 of 31-Aug-2004: 1377572 entries (More statistics

= Swiss-Prot headlines
Amnotation of HERY protem sequences (Read mere

Access to Swiss-Prot and T'EMBL

o SRS - Access to Swiss-Prot, T'TEMBL and other databases using the Sequence Retrieval System
o Full test search in Swiss-Prot and TrEMBL
o Advanced search in Swiss-Prot and TrEMBL by description, gene name and organism (can be used to create html links to Swiss-ProtTrEMBL queries) =l

e e e e e AT
[& [ [ | |4 mterret
i start |@Eumsy. Swiss-Prot a.. ) Bioinfo_course | 88 copy of Bioinfos - Micros... | @| <l @M 1057

21 ovvéyela, diveton pa Aota oxetik®v tpoteivav. H (ntovpevn tpwteivn eivar n
A1AA HUMAN, onote emAélte avtd to Ovopua.

2} Search in Swiss-Prot and TrEMBL for: adrenergic receptor alpha 1A - human - Microsoft Internet Explorer 1= =]
Fle Edit ¥ew Favorites Tools  Help | o
Qeack - () - [x] [&] 5 D search ¢ Favorices @) Media £2) | = - i
Address |g“| http: fau. expasy.orgicgi-bingsprot-search-de?adrenergic % Z0receptor % 20alpha® 20 1 A%20-%20human 20 =] Go | Links | Harton Antivirus )~

| v Home page ite Map earc ¥ ontact us iss-Pro

s ExPASy H Site M S h ExPAS Contact Swiss-Prot

Hosted by APAF Australia ‘M:ror sites: [Bolivia |Canada | China K orea ‘Swﬂ:zerland |Ta1wan USA‘
Search | Swiss-ProtTIEMBL =] for |adrenergm receptor alphs Go| Clear I

Search in Swiss-Prot and TrEMBL for: adrenergic receptor alpha 1A -
human

Swiss-Prot Release 44.4 of 31-Aug-2004
TrEMBL Release 27.4 of 31-Aug-2004

= Mumber of sequences found m Smss—Prct:E) and TrEM:BL:D. 4

+ IMote that the selected sequences can be saved te a file to be later retrieved, to do so, go te the bottom of this page
+ For more directed searches, you can use the Sequence Retrieval System SRS

Search in Swiss-Prot: There are matches to 3 out of 158010 entries

Alal HUNAT (P35348)
Alpha-14 adrenergic receptor (Alpha 1A-adrenoceptor) (Alpha 1A-adrenoreceptor) (Alpha-1C adrenergic receptor) (Alpha adrenergic receptor 1c).
{GENE: Name=ADEA1A; Synonyms=ADEAIC) - Homo sapiens (Human)
A1AR HUNMAN (P35368)
Alpha-1B adrenergic recepter (Alpha 1B-adrenccepter) (Alpha 1B-adrencreceptor). {GENE: Mame=ADRA 1B} - Home sapiens (Human)
AlAT HUNAN (P25100) =
N T —

&l
i/ start| | &1 search in Swiss-Prot ... | Bioinfo_course | B Copy of Bicinfos - Micros... | ‘ «l @M 07
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Metd divovtar ol TAnpogopiec YU avtnv v tpmteivn. Kvinote v 006vn mtpog ta Kato,
070 TEAOG TNG CEAIDG.

=3 NiceProt Yiew of Swiss-Prot: P35348 - Microsoft Internet Explorer

J File Edit “iew Favortes Toolz Help

J Address I@ http: // au. expasy.org/cgi-bin/niceprat. pl ?P35348

j@.»v@ﬁﬁ

Back Enwand Stop  Fefresh  Home

~| @6 ||Links >

Q G

Search Favorites  Higtomy

B 9 w

Mail Prink Edit

| il ExPASy Home page | Site Map | Search ExPASy | Contact us | Swiss-Prot | :
Search | Swiss-PrayTEMEL = for |adrenergic receptar alp El M

NiceProt View of

Swiss-Prot:

P3 53 48 Printer-friendly view | Submit update | Cluick BlastP search |

[Entry info] [Name and origin] [References] [Comments] [Cross-references] [Eeywords] [Features] [Sequence]
[Tools]

Notfe: most headings are clickable, even If they don't appear as links. They link fo fthe user manual or ofher documents.
Entry information

Entry natne AlAA HUMA

Primaty accession nutnber P35348

Secondary accession mimbers Q60451 Q13675 Q1372% Q6RTUI4 QaRUTS QaRUIT QERTIIE QAR Q9UDEAS
Entered m Swiss-Protm Eeleaze 2%, June 1934

Sequence was last modified in Eelease 32, November 1995 =l
|@ Done ’_’_|Q Internet
= i Slarl”J @ e I“_;;] |J @Alignment Dizplay Seq...l T Microsaft ‘Word - Bioin...”@ MiceProt Yiew of ... | ﬁ@(ﬂ-@@ﬁ@ 4:04 pp

Eniléére “FASTA format”.

/3 NiceProt View of Swiss-Prot: P35348 - Microsoft Internet Explorer

J File  Edit “iew Favortez Tools Help |
JAQC"ESS I@ hitp: // au. expasy. org/cgi-bin/niceprot, pl?P35348 j & Go |J Links >
g =
IR S o IR A B = I~ B (e P B
Back Earwand Stop Fiefresh  Home Search Favorites  History b ail Prink Edit
HFPSQLVEGG HEDMVEIFVG SRETFYRISE TDOVCEWRFF SSNPNGSART TUSRDUSSCT ]
430 440 450 460
| | | |
TARVRSKSFL QVCCCVGPST PSLDENHOVF TIKVHTISLS ENGEEV
P35348 m FASTA format
View entry in original Swiss-Froi formai
View entry in raw texi formai (no links)
Report form for errorsfupdates in ihis Swiss-Frot entry
BLAZST submissi .
- St + SUDITISSION O Sequence analysis tools: ProtParam, ProtScale, Compute pLTiwe,
e PeptideMlass, Peptide Cutter, Dotlet (Jawa)
or at NCBIL (USA) LE £ st :
m ScanProsite, MotifScan Search the SWISS-MODEL Eeposttory
| s ExPASy Home page | Site Map | Search ExPASy | Contact us | Swiss-Prot |
Hosted by APAF Australia [Mirror sites|[Bolivia|Canada |China [E orea [Switzerland [Taiwan [UT5.4 | j
|@ http:/#au expazy. org/cgi-bin/get-sprot-fasta?F35348 ’_’_|e Internet

m Slarl”J @ g I"‘_;.f] |J @Alignment Drizplay Seq...l T Microsoft Word - Bioin...“@ HiceProt Yiew of . | ﬁ@(ﬂ%@@,ﬂ@ 404 pp
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Tote diveton 1 aAlniovyio TG TPOTEIVIG, OTOTE TNV EMAEYOVLE KOl TNV OVTIYPAPOVLLE Y10

va Vv emkoAlcovpe pésa oto mpdypappo FASTA.

/3 http: //au_expasy.org/c n/get-zprot-fasta?P35348 - Microzoft Internet Explorer

J File  Edit “iew Favortez Tools Help |

J Address I@ http: /¢ au.expasy.org/coi-bin/get-sprot-fasta ?PE5548 j 6> Go | J Links **
o =
I S | A G S | B |
Back Earwand Stop Fiefresh  Home Search Favorites  History b ail Prink Edit
>zp|P35345| A1ah HUMAN Alphsa-1i adrenergic receptor (Alpha 1

A-gdrenoceptor) (Alpha li- adrenorece:

ie

Easte

Select All
Erint

=
4| | >

[@7 Copies the selectian ta the Clipbaard. [ % ntemet

hstart | | 24 @ 50 || E)Alignment Display Seq..| B Microsoft word - Bioin._| [£ http: 77au.enpasy.... | BEIIEY Qo gD 405
INa npoécPacn oto FASTA, avoitte to Internet Explorer kot mAnktpoloynote
“www.ebi.ac.uk/fasta33/. Exei mov ypdoper “DATABASES” emilééte “swiss-prot”.

ta h | searching a t databases - Microzoft Internet Explorer

J File Edit ‘iew Fawvortes Toolz Help |

JﬂQdTESS I@ hittp: vy, ebi. ac. ik Aastadd/l j Go |J Links *

j4=v=>v@ﬁﬁ@@®%~w,

Back Farward Stop  Refresh  Home Search Favorites  History (ST Print Edit

el Mucledtide sequences = | RiT8

; c' Site snsg;anl
® "European Bioinformatics Institute Hap =on

EBI Home About EBI Research Services Toolbox Databases Downloads Submissions
HOMOLO ILARITY
* Help Index Ll Protein Database Query
= General Help s
« Forrmats Pravides seguence similarity and homalogy searching against nucleotide and protein
databases using the Fasta programs. Fasta can be very specific when identifying long regions
* Gaps of low similarity especially for highly diverged sequences. You can also conduct sequence
« Matrix sirilarity and hornology searching against complete proteorne or genorne databases using the
o Fasta programs. Details about this service,
* References =
gj Download Software
* Fasta Help
- UR0E el YOUREMAL | SEARCHTITLE | RESULTS | PROGRAM DATABASES
* YisualFasta Hel . . -
- | Seguence |nteract|\-’ej IF'rotem vI
* Database Information nrot
w | IniDv et [l LI Jid

& ’_’_|Q Internet
iﬂSlarll J @ a I"_;;] |J @Fasla homology 5. | T Microzaft Word-Bioin...l @http:a’a’au.expasy.org.-’...| | %g@iQE;E@ 4:05 pp
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211 GLVEYELN, OTO TAOIGLO TOPOKAT® ETIKOAAGTE TNV OVILYPOUUEVT GEPA TOL BEAETE VO

/3 Fasta homology searching against protein databases - Microsoft Internet Explorer

J File Edt ‘iew Favortes Toolz Help
| Adeess [@] hitp:/wrm.ebi ac ukfasta33s x| @s6e |J Links
: =
- | A G @ | By L/
Back Refrezsh  Home Search Favorites  Higtomy b il Frint Edit
GEF FERALTIES SCORES & ETUR? DRASTRAND WIATHT =
ALIGMMENTS HISTOGRAM

oreN [0 =] |scoresfsn =] | kTup[2 = [none =] ||BLOSUMED =]

resiDUE[-2 7] [aucn [0 =] | HST [ne

EXPECTATION EXPECTATION SEQUENCE DATABASE MOLECULE

UPPER VALLIE LOWER WALUE RAMGE RAMGE TYPE

[100 = [default 7| | [START-END |[START-END [ Protein =]

Enter ar Paste a IPROTEW 'l Sequence in any format:
EFGYVLFSALGSFYLPLAT ILVNYCRYYVVAKRESRGLKSGLKTDES &
DSEOQVTLRIHREN
APAGGSGMASAKTETHF SVRLLKFSREKELAKTLG IVWGCFVLCWLP
FFLVNPIGSFFFD
FEPRETVFEIVFWLGYLNSCINP IIVPCESQEFEEAF CIVLRIQCLC
REQSSKHALGYTL
HPPECOAVEGOHED MVRIPVGERETF YRISKTD GV CEWEFFSSHPRGS
ARITVSEDQSSCT
TARVRSKSFLOVCCCYGPS TPSLDENHQVPTIKVHTISLSENGEEY -

Uploadaﬂle:l M Run Fasta3 I Resetl =

@] ’_’_|° Internet
iaSlarl”J @ e I“_;;] |J|@ Fasta homology 5... | ¥ Microsoft W’ord-Bioin...l @http:x’x’au.expas_l,l.orga"...| | m@(ﬂ;@@,ﬁ@ 4:06 pp

avtiotoryicete. Metd kdvte khk oto “Run Fasta3” ko mepipévete yio pepikd 0eutepOAETTAL.

Metd gppaviletot £vag GLVOTTIKOG TiVaKaS SLAPOPES TAPAUETPOVC.
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/2 Summary Table Sequence - Microsoft Internet Explorer

J File Edt ‘“iew Favortes Tools Help

J Address I@ http: v ebi. ac. uk Acgi-bindsumtab Ptool=fastakjobid=fasta-20040820-1 401 4924k poll=pes

|

PBo || Links »

j<:=-,->

Back FErriaEnd Stop

< R R A

Refresh

Home

Q @ @

Search Favorites

N

Mail Prink

Histary

i

BL-EBI

About EBI

* Help Index

= General Help

Research

Toolbox
IMILARITY

Summary Table

Databases

e Si Start
c map SRS Session
Downloads Submissions

* Formats
SUBMISSION PARAMETERS

= Gaps

Title Sequence Database
= Matrix ]
« Refarences Sequence length 466 Sequence type
« Fasta Help Program fastad Expectation upper value
« Whiew Help Matrix BLSOD Sequence range
= visualFasta Halp Humber of scores 50 Number of alignments

Word size 2 Open gap penalty *
1| :

@] Done ’_ ’_ |4 Intemet

iﬂﬁlarll“ @ ﬁ I“_:;] |J|@ Summary Table 5... | TF Microsoft Word-Bioin...l @http:h’au.e:-:pasy.orga’...| | m@(ﬂ-@@;ﬁ@ 4:07 pp

43 Summary Table Sequence - Microsoft Internet Explorer

J File  Edit ‘iew Fawvortes Toolz Help |
JAeress I@ http: 4 v ehi. ac.uk Acgi-bind surmtab Ptool=fastakjobid=Fasta-20040820-1 4071 4924k poll=pes j ﬁﬁo |J Links *
J G AN IE~ I BES & |
Back FEariaEnd Stop  Refresh  Home Search Favorites  Histaory A ail Print Edit
Summary Table 2
SUBMISSION PARAMETERS
Title Sequence Database swrissprot |
Sequence length A6R Sequence type aa
Program fastad Expectation upper value 10.0
Matrix BLEOD Sequence range 1-
Number of scores 0 Number of alignments a0
Word size 2 Open gap penalty -10
Gap extension penalty -2 Histogram no
Show Annatation Fasta Result | Mview | VisualFasta |  SUBMIT ANOTHER JOB
Show Alignments | Clear all | Check all | Invert selection | Reset |
_‘II_.. [ Jp—— L LS [ P 1. . - —. II'ILI
@] Done ’_’_|° Internet

) Start |

J @ ﬁ I‘_;;] |J @Summaw Table §... ¥ Microsoft Word-Bioin...l @http:a’a’au.expasy.org.-’...| ||%g(ﬂ§@@,;ﬁ@ 4:07 pp

Ta amoteréopata (output) Tapéyovy po Mota OA®V TV AAANAOVYIOV TOL gival OLOLES e
v {nrovpevn adiniovyio. Ot adiniovyieg Tpoépyovtar amod ) Pdomn dedopéveov SWISS-
PROT. To pnkog, opotdotnta kot to E-value yuo k40e cvykpion divetat. Av evologépecte va
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ovykpivete povo tig oepég AIAA HUMAN kot ATAA RAT, unv emdéyeton (unmark) 6io

T TAaiolo Kato ord to “Alignment” extdg and 10 AIAA RAT. Metd emidéEte 1o “Show

Alignments”.

J File Edit ‘“iew Favortes Toolz Help |
| &xddress [&] hip:/vavma. ebi.ac. uk/ogibin/sumtab tool-fast sbiobid=Fasta-20040820-1 401 49248 poll=pes x| @Go |J Links >
-2, B 44 @ @ < B 9 o

Back FriEnd Stop  Refresh  Home Search Favorites  History (GET Print Edit

G eXTeTnSI0n Pernany |2 | HISTOOrErT [0 =]
Show Annotation Fasta Result | Mview | ‘isualFasta |  SUBMIT ANOTHER JOB
Show Alignments | Clear all | Check all | Invert selection | Reset |

Alignment  DB:ID Source Length | Identi Ungapped? Owverlap  E()

1 S ATAS HUMAN [P35348 Alpha-14 adrenergic receptor 466 [100.000% [100.000% |468 1.9e-202

2 SWATAL RABIT 002824 Alpha-1A adrenergic receptor 466 93.991% |93.991% 466 6.4e-192

2l SWATASA CAVPO | QSWU2E Alpha-1A adrenergic receptor  |466 94.421% |94.421%  |466 1e-191

41 SV ATAS BOWIN  [P1E130 Alpha-14 adrenergic receptar 466 |92.060% |92.060% |466 3.5e-189

a8 S ATAS RAT P43140 Alpha-14 adrenergic receptor { [466  |92.704% |92.704% (466 5.5e-189

G SWATAS MOUSE [P37713 Alpha-14 adrenergic receptor A66  |91.845% |91.845%  |4B6B 4.7e-186

il SWATAS CANFA |OF7E21 Alpha-1A adrenergic receptor 295 95932% |95.932% |295 2.8e-120

g SWATAS DRYLA Q91175 Alpha-1A adrenergic receptor 470 B0.515% |B2.252%  |46B 4 4e-118

ar- SV ATAR MESAL [P18341 Alpha-16 adrenergic receptar 515  |B0.326% |B2.535% |36B 3.3e-85

nr SWATAR RAT P18823 Alpha-16 adrenergic receptor { [515  |B0.326% |B2.535% 368 4.5e-05 .
4] I» I_I
& [ % ntemet

iﬁﬁlarl”J 7 @& X3 |J|@ Summary Table 5... | T Microsoft W'ord-Bioin...l 47 hitp://au.expasy. org/.

.| |[FERA - REHE 05w

Tote eppaviletor n aviictotyio.
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Alignment Display Sequence - Microzoft Internet E xplorer

J File Edt ‘“iew Favortes Tools Help

JAQIdress I@ http: £ v ebi. ac.uk Acgi-bindaligndisp Ptool=f astabjobid=fazta-20040820-1 401 4324 j ﬁﬁo |J Lirks *
g =
e 9 | A 3B S N
Back FErriaEnd Stop Refresh  Home Search Favorites  History I il Print Edit

=

Alignment Display

SUBMISSION PARAMETERS |

Title Sequence Database swissprot
Sequence length 466 Sequence type aa
Program fastal Expectation upper value 10.0
Matrix BL5O Sequence range 1-
Number of scores a0 Humber of alignments a0
Word size 2 Open gap penalty -10
Gap extension penalty -2 Histogram no

Show Annotation Summary Table FastaResult | Mview | VisualFasta |  SUBMIT ANOTHER JOB

L (ol

@] Done ’_’_|0 Internet
iﬂﬁlarll“ @ ﬁ I“_:;] |J|@.ﬁlignmenl Dieplay... ¥ Microsoft Word-Bioin...l @http:h’au.e:-:pasy.orga’...| | m@(ﬂ-@@;ﬁ@ 4:08 pp

Alignment Display Sequence - Microsoft Internet E xplorer

J File  Edit ‘iew Fawvortes Toolz Help |

JAeress I@ http: 4 A ehi. ac.uk Acgi-bind aligndisp tool=fastatjobid=fasta-20040820-1401 4924 j ﬁﬁo |J Links *
=
I S a @ @ | B |
Back FEariaEnd Stop  Refresh  Home Search Favorites  Histaory A ail Print Edit
>>3W:Ala4 RAT P43140 Alpha-14 adrenergic receptor (Llpha (466 aa) ;I
dimalieray @BEEL albmadisila 2EEL @paing BEWEl segeEieEs SEiELT lediEsgs 6605 B8 5,518

Swmith-TWaterman score: Z941: 92 .704% identity (92.704% ungapped) in 466 as overlap (1-466:1-466)

10 20 30 40 50 &0
Jecquen MVFLAGHNASDISNCTOPPAPVNISKAILLGVILGGLILFGVLGHNILYV ILSVACHRHLESY

3W:hlh MVLLIENASEGINCTHPPAPVNIZKAILLGVILGGLIIFGVLGNILYVILSVACHRHLEEY
10 z0 30 40 50 a0

70 g0 S0 100 110 120
Sequen THYYIVNLAVADLLLTSTVLPFSAIFEVLGYWAFGRVFCNIWAAVDYVLCCTASINGLCII

SW:A1lA THYYIVNLAVADLLLTSTVLFFSAIFEILGYWAFGRVFCNIWAAVDVLCCTASINGLCIT
70 g0 =ln| 100 110 120

130 140 150 180 170 180
Sequen SIDRYIGVEYPLREYPTIVTORRGLMALLCVWALSLVISIGPLFGWROPAPEDETICQINE

SW:hlh STIDRYIGVSYPLREYPTIVTQRRGVRALLCVWVLSLVISIGPLFGUREQPAPEDETICQINE

130 140 150 160 170 150
190 200 210 220 230 240
Seguen EPGYVLFSALGAFYLPLAIILVMYCRVYVWAKRESEGLESGLETDESDSEQVTLRIHREN
e EPGTVLFS ALGSF TVPLAT TLVHTCRY TV ARRESRGLESGLETDRSD SEQUTL R IHREL el
A »
&l ’_’_|° Internet

iﬁSlartl J @ g I"_;;] |J @Alignmenl Display... ¥ Microsoft Word-Bioin...l @http:a’a’au.expasy.org.-’...| ||%g(ﬂ§@@;§@ 417 pp
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Alignment Display Sequence - Microzoft Internet E xplorer

J File Edt ‘“iew Favortes Tools Help
JAQIdress I@ http: £ v ebi. ac.uk Acgi-bindaligndisp Ptool=f astabjobid=fazta-20040820-1 401 4324 j (PGD |J Lirks *
g =
S ) W A @ S B9 N
Back FErriaEnd Stop Refresh  Home Search Favorites  History I il Print Edit
190 200 210 220 230 240 :I
250 260 270 280 290 300
Sequen APAGGSGMASAKTETHFSVELLEFSREKEAAKTLGIVVGCFVLCWLPFFLVMPIGSFFED
SWrilh VPAEGGGVSSJLKNKTHFSVRLLKFSREKKELKTLGIWGCFVLCIIILPFFLVMPIGSFFPD
250 260 270 280 290 300
310 320 330 340 350 360
Sequen FEPSETVFEIVFULGYLNSCINFI IYPCSSQEFKKAFQNVLRIQCLCRKQSSKHALGYTL
SW:klh FEPSETVFEIVFWLGYLNSCINPIIYPCSSOEFKEEAFONVLRIQCLRRROSSKHALGYTL
310 3z0 330 340 350 360
370 380 350 400 410 420
Segquen HPPSOQAVEGOHKDMVREIPVGSRETFYRISKTDGVCEWKFFESMPRGIARITVSEDOSSCT
SW:ilh HPPSQALEGOHRDMVEIPVGSGETFYEISKETDGVCEWEFFESMP OGS ARITVPEDQSACT
370 380 390 400 410 4z0
430 440 450 460
Segquen TARVRSESFLOVCCCVGPSTPSLDENHOVPTIEVHTISLSENGEEY
SW:hlh TJLRURSKSFLQVCCCUGSSEPRPEENHQ\?PTIKIHTISLGENGEEU
430 440 450 460
-
Kl | r
& |4 Intemet

iﬂﬁlarll“ @ ﬁ I“_:;] |J|@.ﬁlignmenl Dieplay... ¥ Microsoft Word-Bioin...l @http:h’au.e:-:pasy.orga’...| |@(ﬂ-®@,;ﬁ@ 411 pp
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NMoAAaTtrA} avTioTolXia aAAnAouyiag

H moAramhr| avtictoyio aneikovilel Tig oxéoelg petabd 600 1) TEPICCOTEPMOV
aAAnrovydv. Otav ot aliniovyieg mov epumAékovtal SlPEPOLY, TO. SLUTNPTUEVE
(conserved) apvo&éa kot otig 600 aAiniovyies eival cuvnBwg oyetiCovton pe
dratnpnon g otabepdtnrag ™S doung Kot g Proloykng Asttovpyiog g
TPOTEIVNG.

Av éva apvo&d dwatnpeitan og pia otkoyévelo aAAnAovyldv, ot omoieg mpoépyovTat
amd SPOPETIKA €101, TOTE AVTO delyvel OTL TO apvo&d mailel Eva onpaviikd poro
ot dopun M Aertovpyia g Tpwteivng. Eva tétoto apivo&d pmopel va avoyvoplotel pe
TOALOTTAT] QVTIGTOLYIOL

Opiopog

H moAdamhr avtictoryio aAiniovyiov ivar Evag 2D mivakag, 6mov ot YpoupES
AVTUTPOCOTEVOVV TIG OLAPOPETIKES OAANAOLYIES Kol Ol GTHAES TIG BEoELg TV
apwvo&émv. Ot aliniovyieg Torofetodvtal 6To Tivako £T61 MOTE ) TO, TLO OLOLN
apvo&éa va mepthappdvoviot oe kKABeTN yypaon, Le T xpon Kevov (-) kat ) n
TéEN TV apuvolémv og kdbe adinlovyio va dwatnpeital. o mapdderypa, po
ToAaTAN avtiototyia yio mévte €idn aAAniovyiov (I-V) eivon n mapokdto:

1 2 3 4 5 6 7 8 9 10
I Y D G G A V - E A L
I Y D G G - - - E A L
m F E G G 1 L VvV E A L
IV F D - G 1 L V Q A V
V Y E G G A V VvV Q A L

Kolvi-ouvoTrTiki) aAAnAouyia

O mivaxoag avtiotoiyiong pmopel va cuvoyisOel oe o ypappr (Wevdo-aAinAiovyio
[pseudo-sequence]) mov mpocOétetal 6To TEAOG TG avTioToLyios. AVt 1 YeLdO-
aAAnlovyia amotedeital and cOUPoAra, Ta omoio GuVOYILovV TOV YaPOKTPA TNG
avtiotoryiog o k0B KABetn B0, He ToV TapakdTe TpdTo: 1) av vdpyel povo Eva
oVUPoro apvoEEme, TOTE YpnooToteital Kepaiaio ypaupa, 2) av 1 TtAsioyneio Tov
cLUPOA@V glvar Eva ypappa TOTE ypnoponoteitat pikpo yphppa, 3) av vrdpyetl 160G
ap1OUOG SLUPOPETIKMV OLVOEEMVY TOTE (PN GLULOTOI0VVTAL OAN TO, ALpVOEEQL.

1 2 3 4 5 6 7 8 9 10
I Y D G G A V - E A L
n Y D G G - _ _ E A L
m F E G G 1 L V E A L
IV F D - G 1 L V Q A V
V Y E G G A V V Q A L

Y d G G AI VL V e A1
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Alatnpnuéva apivoééa — Mapaderypa

"Eva mopdderypo ToAAOTANG aVTIOTO(I0G LEPIKMY OAANAOLYLODV TNG serine protease
TOPOLGLALETAL TOPAKAT®. AVTH 1 avTIcTOLYia dEl)VEL OTL LITAPYOV dVO KVPLOL AdYOL
Yo TV dtaTpnon apvoSEmv oTig TpmTeived: 1) yia ) ot pnon g Asttovpyiog
Kot 2) yuo T ST pnon g OOUnG.

BEaBETGOEUDE .  cae e das sa s s aihs s b e e LEBBED. . .————.bEBEBBEDb. . ... bEBb.aaa.bbg
THEE__HUMAN LESYIDGRIVEGSDAEIGMSFWOVHMLFRESP--——-QELLCGASLI SDEWVLTARHCLLYPE
THRE_BOVIN FESYIEGRIVEGQDAEVGLSFWOVMLFRESP----QELLCGASLISDREWVLTARHCLLYP
THRE_MOUSE LDSYIDGRIVEGWDAEKGIAPWOVMLFRESP- - - -QELLCGASLISDRWVLTAAHCILYE
THRE_RAT LDSYIDGRIVEGWDAERGIAFPWQVMLFRESP - - - -QELLCGASLISDRWVLTARHCILYR
LFC_TACTR SDSPRSPFIVHMGHNETEIGOWEWOAGI SEWLADHNMWFLOCGESLLNEFKWIVTAAHCOVTYS
FA9_RAT EPINDFTRVVGGENAKPGQIPWOVILNGEIE----~~ AFCGGAI INEKWIVTAAHCLE--
FA9_RARIT QSSDDFTRIVGGENAKPGQF PWOVLLNGEVE--—-== AFCGGSI INEKWVVTAAHCIE--
FA9_PIG QSSDDF IRIVGGENAKPGOF PWOVLLNGEID--—-=== AFCGGSI INEEWVVTAAHCIER-
FAT_BOVIN NGSKPQGRIVGGHVC PRGECPHWOAMLELNGA--==== LLCGGTLVGPAWVVSARHCFER -
FAT_MOUSE HSSSROGRIVGGNVC PEGECPWOAVLEINGL- =~~~ LLCGAVLLDARWIVTAAHCFDN-
FAT_RABIT GASNPOGRIVGGEVCPEGECPWOAALMNGST—————— LLCGGSLLDTHWVVSAAHCFDE -
PRTC_HUMAN QEDOVDFRLIDGFHMTRRGDSPWOVVLLDSKE -——-—- KLACGAVLIHPSWVLTAAHCMDE-
PRTC_RAT EELELGFRIVHGTLTEQGDEPWOAILLDSEE-~--—~ ELACGEVLIHTEWVLTAAHCLES-
PRTC_MOUSE DELEPDPRIVHGTLTEQGDSPWOAILLDSEE - ---=-KLACGGVLIHTSWVLTARAHCVEG-
PSS8_HUMAN COVAPQARITGGS SAVAGOWEWOVSITYEGY ===~~~ HVCGESLVSEQWVLSARHCFPS-

. " waw . f*1 s LEETL LIS

¥

H wotidivn (H) etvan amapaitntn yio ) Acttovpyio avtdv tov evOOUOV (TPOTEIVOV).
Emedn elvan amapaimn ot Asttovpyia, dtatnpeiton o kdbe PEAOG TG OKOYEVETLNGS.
H Swatnpnuévn totidivn eivor tomodetnuévn oty 6" Béom amd tn de&1d pepid g
AVTIOTOLY IO KOl OTTMOG OVALILEVETOL SLOTNPELTOL GE OAEG TIG OVTIOTOLYIGIEVEG
aAAnAovyies.

H xvoteivn (C) givan amapaitntn yio ) dtotpnon pog otafepns TpiodldoTtotng
(3D) dounc. Ta Pactkd datnpnuéva otoryeio TG doung ivorl ot 60O SLOTNPNUEVES
KUOTEIVEG 0TV OvTIoTOtYi0, Ot omoieg eivan TomoBetnuéveg otny 5" kan 20" Oon g
aVTIOTOUYI0G KOl S10TPOVVTOL G€ OAES TIG OVTIOTOLYIOUEVES aAANAoLYiES (ONA. ALTEG
01 OVO GLYKEKPIUEVEG KVOTEIVEG GE QLTEG TIS BEaelS elvar vtevBuveg ylo T dtoTpnon

NG SOUNG TNG TPOTEIVNG).

Y1roAoylopoG — TEXVIKEG

Ot teyvikég mMOAAATTANG avTioTotyiog aAiniovyiog ypetdlovtal xpovo emeEepyaciog
KO Y®PO 6T Lnun avdioyo pe to péyefog twv aAnAovyidv Tov cuyKpivovTal:
O(m1m2m3...ml), 6mov to O givan 1 TGEN OV YPHVOL oL YPeLdleTan 0 aAlyOP1OLOG
Kot mi givot 1o UnKog g aAAniovyiog i. Ondte, o ¥pdvog mov yperdletal yio vo
VTOAOYIOTEL ol avTioTotyio avEAvel eKOeTIKd pe 006G o TOAAEG aAAnAovyies
avtiototyilovral.

"Exovv ompiovpyn0el d1popeg tevikég o vo LetwBel 0 xpdvog Yo TV Vpec
KOAMV OVTIOTOL(L®OV, OVTEG OL TEYVIKEG cvumeptlapupdvouv: 1) avtiotoiyion OAov TV
aAAnAovylov avd Cevyn, 2) avtiotoiylon kae aAANAOVYI0G LE L0 GUYKEKPIUEVT
aAlnAovyia, aviiotoiyion aAinAovyldv og avbaipet Taén, 1 3) aviictoiyion
aAANAOLYLOV aKOAOVODOVTOG TNV TAEN S1AKAAOMONG EVOG PUAOYEVETIKOD OEVTPOV.
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MPaKTIKA avTioTOoiXIoN

H moAdamhr| avtiotoiyion aAiniovyiog pmopel va yivel pe Tn xpnon TPOKTIK®OV
pefddwv. Ta makéta avaivons aAANAov IOV TPocEPOLV Kat 000veg (editors)
TPAKTIKNG avTioTolyione. ['a tov ontikd eviomoud opoloTNTOV HETOED TV
AAANAOVYLDV XPNCLOTOOVVTOL dtdpopa xpdpate. H KatdAinAn emdoyn xpdUatog
TPOGPEPEL £VOL YPNYOPO TPOTO Y10 TNV OTTOKAALYN TV TEPLOYDV TOL Eivoil
OMUOVTIKES Yo TN dopn 1} TN Aertovpyia pog TpoTeivng (dNA. propovv vo
OTEKOVIGOOVV EDKOAN OTUAVTIKA dtotpnuéva aptvo&éa, 1 opdoeg aptvoEémy, Kot
acvvnOloteg peTaArAEelg). Zta makéta 3D ypapik®dV yio TpmTeives ypnoIonotodvTal
TO, TOPOKAT® YPDOLOTOL:

Residue Property Color
Asp, Glu Acidic red
His, Arg, Lys Basic blue
Ser, Thr, Asn, Gln Polar neutral green
Ala, Val, Leu, Ile, Met Hydrophobic aliphatic white
Phe, Tyr, Trp Hydrophobic aromatic purple
Pro, Gly Special structural properties brown
Cys Disulphide bond former yellow

H mowotikn| ektipnon g oxéong 0Amv twv {evydv aAlniovyldv puropei va
VTOAOYIOTEL LLE TOV VTOAOYICUO TMV TOVTOCT| UMV KOl OLOLOTHTOV OUIVOEE®V.

NMpoodeuTIKN avTioTOIXiO

H mpoodevtikn avtictoryio, mpdta cupmeptAapfaverl o opytky EKTIUNON Yol TO TAG
ot aAAnAovyieg oyxetiCoviot ¥pNOILOTOIOVTAG avTIcTOtYiES avd (evym, Kot HeTd
onuovpyeitan £va kaBodnynTko dévipo. Me 1 ypnon avtod tov Kabodnyntikoh
dévTpov, TPocOETOVTaL OAANAOVYIEG TPOOJEVTIKA GTNV OVTIGTOLYIN, EEKIVOVTAG LIE TIG
o oyeTILOUEVES OAANAOVYIES KOl TEAELOVOVTOG LE TIG TTO amopakpucpéves. H
dwadkacio ivatl OTMS TAPUKATO:

R
T

M Mo O mE

G

Avrtiotoym aAAniovyia avtiotoryiog

1. A pe B ===> oavuiotoryio AB

2.Cue D ==> oavtictoryio CD

3. Avtistoyio AB pe avtictoyyio CD ===> ABCD
4. ABCD ye E ===> ABCDE

5. ABCDE pe F ===> ABCDEF

6. ABCDEF pue G ===> ABCDEFG
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Av10 10 0éVvTpo pmopel va BempnBei w¢ Evag mbavdg TpOTOS e TOV 0moio ot
aAAnlovyieg e€ehiymnrayv (puroyevetikd 6évtpo- phylogenetic tree). H A ko B givon
TOAD oyxeTilOpeVES KOl EX0VV amopaKpLvOel and Evay Kovtivo Kowvd Tpodyovo, OTmG
ovpPaivet kat pe v C kot D. Avtég o1 4 avtiototyieg £xovv £va Koo TpOYovo Kot
etvan o oAl oyxetilopeveg petald Tovg an’ 0Tt pe Tig aAAniovyieg E, F kot G.
Ondte N aAAlniovyio g avtiototyiag eival n akolovdn: Ilpdta, avtictoryiloviot o
mo oxetilopeveg aainiovyieg A kot B, akoAovBoHv ot adiniovyieg C ko D ko petd
aLTEG 01 OVO AVTIoTOLYiEG avTioToyilovTat Yo va dnpuovpynOel po aviictotyio and
T1666€p1G aAANAovyiec. Xt cvvéyeta, ot adinAiovyies E, F koaw G mpocBétovtan
ddoykd ¢’ autrv TV aviietotyio. OAeC AVTEC Ol AVTIOTOlYIEG TPUYLATOTOIOVVTOL
LLE TO SUVOUKO TTPOYPOUUUOTIGUO.

Clustalw

To ClustalW givat 10 T0 yvoo1d TpOYPOLLLN VTOAOYIOTN Y0 TNV EKTEAECT] LLOG
TPOOOEVTIKNG OVTIOTOLYIOG. X’ avTd TO TPAYPaLa, N 060N TV KEVOV GTIC TTLO
oxeTilOpeveg aAAnAovyies ypnoLoToleiToL Yia TV KaBodnyNoN TG EI0AYWOYNG KEVOV
péca oTIc aAAnAovyiec o glval mo amopakpucouévec. [apakdrto, Tapovoidletal 1
TOALOTTAT] OVTIOTOTY10T EXTA aAANAOLYLOV ard globins, ¥pNCHOTOIOVTOS TO
npdypappo ClustalW. H avaktnon tov aiiniovyiov £ytve and v SWISS-PROT,
Baon dedopévmv e TPOTEIVEG.
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Hbb_Human 1 .
Hbb_Horse F A7 -
Hba_Human 3 59 ] - TR .
Hba Home 4| 5 5 13 - f:"; m‘"“';ﬁ‘.‘“‘“‘“t .
Myg Phyca 5 s 7 5 75 . alculate distance matrix
GIbS_Petma & 81 £ A3 T4 A0 =
Lgb2_Lupla 7 87 B6 BB 88 .93 20
1 2 3 4 5 [
Hbb_Human
|: Hbb_Harse v
Hba_Human
4' Rooted Neighbor Joining
Hhetoow: tree (guide tree)
Myg_Phyea
GlbS_Petma
LgbZ_Luplu
FFESFGOLST .
FFDSFGDLSH Progressive
M PPHEDOLS - - a]]Ignm:nt: .
KT{FPHFOLS- - Align following
VAGHGODILIRLFKS KFDRFRHLKT the guide tree

T ETSGVDILVEFFTSTHAAEFFPEFEGLTT
EEHTHEEE FLETAERAT F

LGHNVLVCVLARH
LGHWVLVWVLARH
LSHCLLVTLAAH
LEHCLLETLAVH
ISEAITHVLHSH
LARAVIADTV AN
VEEAILETIEEY




NMPAKTIKH EOAPMOIH

Iloiiamin avtieroiyion aiiniovyiag — Clustal W

O&lovpe va avtiotoyicovpe S mpmteivec FOS amd dwopopetikd eion. I'a va
OVOKTNGOVLE TIG AAANAOVYIES TOV TPOTEIVOV, TPEMEL VAL UTOVUE 5T fAon
dedopévav SWISS-PROT, ondte avotlyovpe to Internet Explorer ko mAnktpoloyodpe
) S1evbuvon: au.expasy.org/sprot/sprot-top.html. Metd minktporoynote FOS oto

TA0iG10 TapoakdTm Kot emAEyovue “Go”.
/3 ExPASy - Swizz-Prot and TrEMBL - Microsoft Internet Explorer

J File  Edit “iew Favortezr Toolz Help |

JAQIdress I@ http: 4/ au. expasy.orgdeprat/ sprot-top. htrml j @Go |J Lirks *
.2 .9 L | A G 3@ | B L/
Back Forwand Stop  HRefresh  Home Search Favorites  Higtomy b il Frint Edit

|»

| éifa ExPASy Home page | Site Wap | Search ExPASy | Contact us | PROSITE | Proteomics tools |

SearchISWiSS-PrDWrEMEL j forIFOS Clear |

Swiss-Prot

Protein knowledgebase ) =
TrEMBL UniProt
szS$rnt Computer-annotated supplement the univarsal proteln resource
5| I—

to Swiss-Prot

The TmProt Enowledsebase consists of

s Swiss-Prot, a curated protein sequence database which strives to prowvide a high level of annotation (such as the
description of the finction of a protem, tts domains structure, post-translational modifications, vanants, etc.), a mimmal
level of redundancy and high level of ntegration with other databases [Ilore details / Eeferences f Linking to Swiss-
Prot / User manual / Recent changes / Commercial users f Disclaimer].

s TrEMEL, a computer-annotated suppletnent of Swiss-Prot that containg all the translations of EWMBL nucleotide
secuence entries not yet integrated i Swiss-Prot.

These databases are develoted bw the Swiss-Prot orouns at 2IB and at EBL Jid
@] Done ’_’_|Q Internet
ghstant | | 74 @ 51 | |[£)ExPASy - Swiss-Prot .. [ Microsoft Word - Bioinfod | BEIAY 5D enm

Tote mapovcraleton o AMota tov npoteivov FOS. Eniééte mv “FOSB-HUMAN.

4} Search in Swisz-Prot and TrEMBL for: FOS - Microsoft Internet Explorer

J File  Edit “iew Favorites Tool:  Help |
JAgIdress I@ http: /4 au.expazy.org/cgi-bin/sprot-gearch-deF0S j @Go |J Links *
@ .5 @ [ oo Q@ G I B9 N
Back Eansard Stop  Refresh  Home Search Favortes  Higtomy bd ail Frint Exdlit
CrderedLocuslames=BEST17840} - Bacillus subtilis 2l
FOSE HUNAMN (PS3539)
DProtein fosBE (GO/G1 switch regulatory protein 3. {GENE: Name=FOZE, Synonyms=G023} - Homo sapiens
(Eazn) -
FOSE WOUTSE (P13346)
Protein fosB. {GENE: Name=Fosb} - Ius musculus (Iouse)
FOSE OCEMH (QBCXEKS)
Idetallothiol transferase fosB (EC 2.5.1.-) (Fosfomycin resistance protem). {GENE: Name=fosE,
CrderedLocusNames=0B0825} - Oceanobacillus theyensis
FOSE STAAW (P60863)
Ietallothiol transferase fosE (EC 2.5.1.-) (Fosfomycin resistance protein). {GENE: Name=fosB;
CrderedLocuslames=3AV2333) - Staphylococcus aureus (strain WuS0 S ATCC 700699)
FOSE STAAN (P60864)
Ifetallothiol transferaze fosB (EC 2.5.1.-) (Fosfotnycin resistance protein). {GENE: Mame=fusE,
CrderedLocuslames=342124} - Staphyloceccus aureus (strain IN315)
FOSE STAHA (QS5317)
Iletallothiol transferase fosB (EC 2.5.1.-) (Fosfomycin resistance protem). {GENE: Mame=fosB} - Staphylococcus
haemolyticus
FOS3 LISTH (Q92AVE)
Fosfomycn resistance protemn fos3. {GENE: Name=fos3, OrderedLocusNames=lin1810} - Listeria mnocua
FO33 LISMO (Q8Y6I2)
Fosfomycin resistance protein fos3. {GENE: Wame=fos3l, OrderedLocusIames=lmo 1702} - Listeria monocytogenes
THEY WASTER P17 LIS

|& l_’_|@ Irterriat
= | Slalll“ :gj ﬁ I‘_;fl |J I@ Search in Swiss-Prot ... | [V Microzoft Word - Bioinfod |@<ﬂ§®@@§ B35 pp




Kvote v 006vn puéypt to téhog ¢ ceAidag.

/3 NiceProt View of Swizs-Prot: P53539 - Microsoft Internet Explorer

J File Edit ‘iew Fawvortes Toolz Help

J Address I@ http: #/ au. expazy.orgdegi-bindniceprat. pl?P53539

~| @t || Liks »
|- 2 -2 B a @ @ 3 o I &

Back FEariaEnd Stop  Refresh  Home Search Favorites  Histaory A ail Print Edit

| ifa ExPASy Home page | Site Map |

Search ExPASy | Contact us | Swiss-Prot |

Search [Swiss-Prot TIEMBL =l for [FOS Go| Clear |

NiceProt View of
Swiss-Prot:
P33539

Frinter-friendly wiew | Submit update | Cluick BlastP search |

[Entry info] [Name and origin] [References] [Comments] [Cross-references] [Eeywords] [Features] [Sequence]
[Tools]

Note: most headings are clickable, even ifthey don't appear as links. They link to the user marual or other documents,
Entry information

Entry name FOSB_HUMAN

Primary accession number P53539

Secondary accession mumbers MNone

Entered m Swiss-Protm Feleaze 34, October 1996

Sequence was last modified in Eelease 34, October 1996 d|
|@ Daone

’_ ’_ |e Intermet
| BRI @RIRH swm

) Start |

J @ E I‘_;;;] |J|@ NiceProt View of Swi. . | [ Microsoft Word - Bioinfod |

Eniléére “FASTA format” yio v avaktnon tg aAAniovyiog.

<} NiceProt View of Swiss-Prot: P53539 - Microsoft Internet Explorer

J File Edt ‘iew Favortes Toolz Help

J Address I@ http: /4 au. expasy.orgdcgi-bindniceprat. pl ?PE35339

j ho |JLinks =
g =
L@ | A @ 9| B 1
Back FErriaEnd Stop Refresh  Home Search Favorites  History I il Print Edit
LPGEAPARRED GFEWLLFFFE FPPLPFOTRO DAPPNLTAZL FTHREVOVLG DEFFERVVNESY

-

=

310 320 330
| | |
TISFVLTCPE VSAFAGAQRT 3GIDOPIDPL NIPSLLAL

P53539 in FASTA format

View entry in original Swiss-Froi format
View entry in raw fext formai (o links)
Repart form for errorsfupdaies in this Swiss-Frof entry

- L= Whmscionton Sequence analysis tools: ProtParam, Prot3cale, Compute plMve,
i R RN PeptideMass, PeptideCutter, Dotlet (JTawva)
ot at NCBI (USA) L —— ’

pr_@ ScanProste, MMotfScan

| i ExPASy Home page | Site Map |

: Search the SWISS-MODEL Eepostory

Search ExPASy | Contact us | Swiss-Prot
|Hosted by APAT Australia |Lﬁrror sites: |Bo]ivia |Ca.nada |Chjna |Korea |Switzerland |Taiwa.n TZA |

’_ ’_ |Q Internet
[ BEIEY Gal sBw

5]
iﬂﬁlarll“ 7 @& =3 |J|@ NiceProt View of Swi._. [ Microsoft Word - Bioinfod |
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Avtrypdyte T aAAniovyia. .

a http: //au.expasy._org/cgi-bin/ get-sprot-Fasta?P53539 - Microzoft Internet Explorer

J File Edt ‘iew Favortes Toolz Help

JAQIdress I@ http: #/ au. expazy.orgdcgi-bindget-sprot-fasta?PE3539 j (PGD |J Lirks *
g =
e 9 | A 3B S N
Back FErriaEnd Stop Refresh  Home Search Favorites  History I il Print Edit
>gp|P53539|FOSE HUMAW Protein fosBE (GO/G1 switch regulatory protein 3) - Howo sapiens (Human) .

ECAGLGEMN

ILLFFFFFPPLP

TS AF LGRAOQRTS

| |
@] Done ’_’_|Q Internet
iﬂﬁlarll“ @ ﬁ I"‘_:;] |J|@ hitp:/7au. expasy org/... [V Microzoft “word - Bioinfod | |@@-®E@# B:37 pp

Avoi&te oto Microsoft Word éva apyeio, emkoAANoTe TNV VT popévn aAiniovyio

Kot omote o apyeio wg “FOSB”. Ztnv apyn g aArniovyiog tpochiote v
ypopuun >FOSB_ HUMAN Protein fosB.
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W Microsoft Word - FOSB =18 x]

”@ File Edit Wiew Insert Format Tools Table ‘Window Help Acrobat ;liliﬂ

=2 = = N A X B @1 o | &)
Bru== 0-2-A- D8
5 CF o

PR

K - [ -

" Marmal = Times Mew Roman = 10 =

[c] O EN T TR FEERETLN T

>FOSE_HUMAN Protein-fosE

BMFQAFPODYDEGERCESS PEAESQYLESVDEFGEPPTA A ASQECAGLGEME GEFVETYTA-
- ITTEODLOWLY QPTLISSMAQSQGOPLAS QPP VY DE VDM PATAYSTPOMEC TS GASGS
z GOPSTSGTTEGPGPARPARARFRRPREETLTPEEEEKRRVRRERNKLA A AKCRNRRRELT:
DRLOAFTDQLEEEKAELFSEIAELOKEKERLEFVLY AHKPGCKIPYEEGPGPGPLAEVRD-
LPGEAPAKEDGFSWLLEPPPRPPLPFOTEQDAPPNLT ASLFTHEEVQVLGDPFPY VHESY-
TESFVLTCPEVEAFA GAQRTSGEDOPS DPLNSPSLLAL Y

T 1

. 2]
: B
=]
3
[Page 1 sec ! yr |[ec2gem tnz colt|[REC [TRK| B | [ovR fwEn] | EK
iﬂﬁlarll“ @ ﬁ I“_:;] |J @http:Hfau.expas_l,l.org.-’cgi-bi...|I]Whlicmso[t Word - FOSB | %@@-@E@# B39 pp

Enavoidperte ta oo frpata kot yio tig adiniovyiegc FOSB. MOUSE, FOS CHICK,
FOS_RAT, FOS_ MOUSE.

W Microsoft Word - FOSB & x|
”@ File Edit Yiew Insert Format Tools Table Window Help Acrobat -|E|ﬂ|

K - [ -

DR ERkY | =@ B |8/ (100w
nsu== sk

II‘ I N - I T I B - B - C10 e ale 1 e dze 1 eaEe 11 SRR g
. =FOSB_HUMAN Protein fosB Y

. MFQAFPGDYDEGERCSESPEAEIQYLASVDEFGSPPTAAASQECAGLGEMP GIFVPTVTA:

- ITTEQDLOWLY QPTLIZSMAQEQCOPLAZOPPYVDPYDMPOTSVETP LS G YEICCASGE

z GOPATEGT TGP GPARPARARPRRPREETLTPEEEEKRRVRRERNEKLAAAKCENRRRELT:
DRLOAETDOLEEERAELEZEIAELQKEKERLEFV LV AHKPGCKIPYVEEGPOP GPLAEVRD-
LP33APAKEDGFSWLLPFPPPPPLPF QTS ODAPPHNLTASLFTHSEVOVLGDPFPV VHEPS Y-
T3EFVLTCPEVEAFAGAQRTEGEDOPEDPLMSPSLLAL ]

ew Bm

&)

" Marmal = Times Mew Roman = 10 =

@
w

1
Z >FOSE_MOUSE Protein fasBy
L MFQAFPGD YD S03RCISIPS AFSOYLESVD SFOSPPTAAA SQFCAGLGEM POSFVYPTVTA-
ITTEQDLOWL VQPTLIZSMA Q2QGQPLASQ PPAVDPYDMP-GTSYETPOLE-A TET GO ASCGE-
GOPSTATTTS GPVIARPARA RPRRPREETL TPEEEEKRRY RRERNKLAAA KCRNRRRELT-

w DRLQAETDQL EEEKAFLESEIAELQKEKER LEFVLY AHKP-GCKIPYEEGP - GPGPLAEVRD:

- LPGSTSAKED-GF GWLLFPPP-PPPLPFQASR DAFPNLTASL-FTHSEVQVLG-DEFEV VEPSY-

- TSESFVLTCPE VEAFAGAQRT SGSEQPSDPL NEPSLLALY

N >FO8 CHICK Proto-oncogene-protein-o-fogf

- MMYQOFAGEY EAPSSRCSSA SPAGDILTYY PRPADSFISM 8P VHSQDFC TDLA VESANF-
- VPTVTAISTS PDLQWLVQPT LISSVAPSQN ROHP VG VPAP APPAA VERPA VLKAPGGRGQ:

= SISRRGKVEQ LSPEEEEKRRIRRERNEMAA AKCRNRRREL TDTLOAETDO LEEEKSALQA

EIANLLEEKEKLEFILAAHR PACKIMPEELR FEREELAAATA LDLGAPSPAA AEEAFATIPLM-
TEAPPAVPPK FPEGEGLELK -AEPFDELLFS - AGPREASREV PDMDLPGASS FYASDWEPLG:
AGEGGELEPL-CTPYVTCTPC PATVTETFVE TYPEADAFPE CAAAHRKGES ZHMEPBSDILE-

- SFTLLALY hd
5 1 B
i >FOS_RAT Prato-nnengens protein c-fos 1 2]
MMFSGFNADY EASSSRCESA SPAGDSLEYY HSPADSFSSM-GSPVNTQDFC- ADLSVSSANF- 7]
»
[Page 1 sec ! yr |[ac2sm tnt colzs | [REC [tRK| B | [ovR fwen] | EXK
:ﬂStan”J 7 & 5l |J € 5earch in SwissFrot and .. || Microsoft Word - FOSB | s E n o R, Yt e B R
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Mo v npdcPaon oto Tpdypappa Crustal W, minktporoynote oto Internet Explorer
T o1evbuvon: www.ebi.ac.uk/clustalw/ Ko TpoympNoTE GTO KAT® UEPOG TN GEAIDOC.

3 Clustal® - Microzoft Internet E xplorer

J File  Edit “iew Favortez Tools Help |

Address I@ hittp: /4w ebi. ac. ukAclust by

|
j<:=-,->,@

AR e~ B BN W,
Back Earwand Stop Fiefresh  Home Search Favorites  History b ail Prink Edit

e 8 Muclectide sequences = |Eig

BL-EBI

B Site Start
SRS
ropean Bioinformatics Institute c Map Session

About EBI Research Services Databases Downloads Submissions
E hepindes eI clTE Submission Form -
= General Help
« Formats Clustal W is a general purpose multiple sequence alignment program for DRA or proteins. It
produces biologically meaningful multiple sequence alignments of divergent sequences. It
* Gaps calculates the best match for the selected sequences, and lines them up so that the identities,
= Matrix similarities and differences can be seen. Evolutionary relationships can be seen via viewing
e Cladograms or Phylograms.
e @ | Download Software
= Clustahi Help N
o B YOUR EMAIL ALIGNMENT TITLE RESULTS ALIGNMENT |  CPU MODE
* Scores Tahle - - -
| ISequence ||nteract|ve j |fu|| j |S|ngle j
= Alignment
.« Guide Tree KTUP IR DO SCORE TYFE TOFPDIAG PAIRGAF
WORD SIZE) LEMGTH
e =
|&] Done ’_’_|° Internet

= ] Slarll“ & =3 |J I@ ClustalW - Microsoft |___ | B Microsoft Word - Bioinfod | | A A GG 28 e

210 TAQIG10 TOPAKAT® PAATE TIC AAANAOVYIES Y100 TOALOTTAN OVTIGTOIYION.

<3 Clustalw - Microsoft Internet E xplorer

J File Edt ‘iew Favortes Toolz Help
JAQIdress I@ hittp: A v, ebi. ac. Uk Aclustale j ho |J Lirks *
g =
L@ | A @ 9| B W,
Back FErriaEnd Stop Refresh  Home Search Favorites  History I il Print Edit
def - Idef 'l Idef'l Idef 'l Idef'I
QUTPUT PHYLOGEMETIC TREE
QUTPUT QUTPUT TREE TYFPE CORRECT DIST. IGHMORE GAPS
FORMAT ORDER
aln wnumbers j |a|ignedj Inone j |0ﬁj off *
Enter or Paste a set of Sequences in any supported format:
Upload a file: I M Runl Reset | _|

|@ Daone
iﬂﬁlarll“ 7 @& =3 |J|@ Clustalw - Microsoft |_.. [ Microsoft Word - Bioinfod |

’_’_|0 Internet
|@<}]E®E@# B:44 pp
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Avoi&te 10 apyeio FOSB.doc 6to Word, 10 omoio mepiéyet Tig arAniovyieg yio
aVTIOTOlY10M Kot EMAEETE OO TO TEPLEYOUEVO KOl AVTLYPAYTE TO.

”@ File Edit Yiew Insert Format Tools Table Window Help Acrobat -|E|ﬂ|
DzE s8Ry sardo o ae oE= 8|81 v - @)

"Normal = Times Mew Roman = 10 v| B 7 U ”: E| - &7 . &v

[h:sh=)

Paragraph...

Bullets and Mumbering. ..

_{ Draw Table

[Page 1 sec ! yr |[ec2sm tnt colt | [REC [TRK| B | [ovR fwEn] | EK
:ﬂStan”J 7 & 5l |J €' Clustahs - Microsoit Intem... || 7 Mierosoft Word - FOSB | i E n e R, Yt P RS

21N GVVEXELN, EMKOAANOTE TIG aAANLoVYieg amd To apyeio FOSB.doc 6to mapakdtwm

nmlaicto tov mpoypdupatog ClustalW.
/3 ClustalW - Microsoft Internet Explorer

J File  Edit “iew Favortezr Toolz Help |
JAQIdress II@I bkt A 2w, i ac. Uk Aciustalve j @ Go |J Lirks *
@ .+ .09 L | A G 3@ | B L/
Back Fnaand Stop  HRefresh  Home Search Favorites  Higtomy b il Frint Edit
=
[asf =] [def =] [der =] [def =] [ def =]
QUTPUT FHYLOGENETIC TREE
OUTPUT OUTPUT TREE TYPE CORRECT DIST. IGMNORE GAPS
FORMAT ORDER
aln wnumbers j |a|ignedj Inone j |0ﬁj off »
Enter or Paste a set of Seguences in any supported format:
| [~
Delete
Select All = o
Upload 3 file: | M Reszet |
=l
|@ Ingerts the Clipboard contents at the insertion paint. ’_ ’_ |Q Internet
ﬂl“ 7@ = |J I@ CluztalW - Microzoft | | [ Microzoft Word - Bioinfod | | RS A S ARSI S a5
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Metd v emkdAAnon TV aAANAoVY 1DV 6T0 TANIG10, EMAEETE TO “Run”.
/3 Clustal¥ - Microsoft Internet Explor

J File Edit ‘iew Fawvortes Toolz Help |
JAeress Ilgﬁ hittp: A A, ebi. ac. uk Aclustale j ﬁﬁo |JLinks =
: =
< R A T - e~ R SIES LR R
Back FEariaEnd Stop  Refresh  Home Search Favorites  Histaory A ail Print Edit
=
def hd Idef 'l Idefvl Idef vl Il:lef YI
QUTPUT PHYLOGEMETIC TREE
OUTPUT OUTFPUT TREE TYPE CORRECT DIST. IGMORE GAPS
FORMAT ORDER
aln winumbers j |a|ignedj Inone j |0ﬁj off »
Enter or Paste a set of Sequences in any supparted farmat:
>FOSE_HUMAN Protein fosBE &
HFOAFPGDY DS GRS PSS AE SOV LS SVDSFGIPPTALAS QEC AGL
GEMPGEFVPTVTA
ITTSQDLOULVOP TLISSMAQSQGOPLASQPPYVWDPYDMPGTSYSTE
GH3GYIZGGASGE
GEPETIGTTSGPGPARPARARPRRPREETL TPEEEEERRVERERNEL
LALAKCENEREELT
DRLOAETDOLEEEEAELESEIAELCKEKERLEFVLVAHEPGCEIPYE
EGPGPGPLAEVERD |
LPGSEPAKEDGFSIJLLPPPPPPPLPFQTSQDEPPNLTLSLFTHSEUQ;I
Upload aﬂle:l Browse. .. | Reset | -l
-
&l ’_’_|° Internet
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Seql Name Len (aa) Seqgb Name Leniaa) Score
1 FOSE_HUMAN 338 z FOSE_MOUSE 338 95
1 FOSE_HUMAN 338 3 FOS_CHICE 367 43
1 FOSB_HUMAN 338 4 FO3_RAT 380 43
1 FOSE_HUMAN 338 5 FO3_MOUSE 380 45
2 FOSE_MOUSE 338 3 FO3_CHICE 367 43
z FOSE_MOUSE 338 4 FO3_RAT 380 43
2 FOSE_MOUSE 338 5 FOS_MOUSE 380 44
3 FO3_CHICK 367 4 FO3_RAT 380 74
3 FO3_CHICK 367 5 FO3_MOUSE 380 75
4 FOS_RAT 380 5 FO3_MOUSE 380 =11
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FO3_RAT MHFSGFNADYEASSSRCISASPAGDS LAY THIPADSFISNGSPVINTODF CADLIVIZANF 60
FO3_MOUSE MMFEGFNADYEASESRCASASPAGDSLAYVYHAPADSFSANGEPVNTOQDFCADLSVIZANF 60
FO3_CHICK MHYQGF AGEYEAPSSRCESASPAGDSLTYVPSPADSFESNGEPVNSQDFCTDLAVSSANT 60
FOSE_HUMAN —MFQAFPGDYDE-GIRCIS-3FP5AESO——YLESVDSFGSPPTAAASQE-CAGLGENPGSF 54
FOSE_MOUSE ~HFQAFPGD YL -GERCSS-SPSAES O - YLOSVDESFGSPPTAALS QE-CAGLGEMPGSF 54
WHo oW oHWHE oWl WuE S H R e =T = B = e Doow
FO3_RAT IPTYVTAISTSPDLOWLWOQP TLVSSVAPSO——————— TRAPHPYGLPTPS-TGAYVARAGYVY 112
FO3_MOUSE IPTVTAISTSPDLOWLWOP TLVISVAPSO——————— TEAPHPYGLPTOS-AGAYARAGHYV 112
FO3S CHICK VPTVTALSTSPDLOWLVQPTLISSVAPSQ-—————— NEG-HPYGVPAPAPPALYZIRPAVL 112
FOSE_HUMAN VPTVTAITTIODLOWLVOP TLISINAQIOGOPLASQPPVVDFYDNPGTS———-Y3TPGHS 110
FOSE_MOUSE VPTVTAITTAQDLOWLVOP TLISSNAQSOGOPLASOPPAVDPYDMPGTS ———-¥Y3TPGLE 110
I e B e e R R LEE e E H * .
FOS RAT KTM3GGRAOSIG-———————————————————— RRGEVEQLSPEEEEERRIRREFNEMALL 152
FO3_MOUSE KTV3GGRADS IG———— - —— RRGKVEQLSZFEEEEEKREIRRERNEMALA 152 -
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FOSE_HUMAN PGPGPLAEVRDLPG————- SAPAKEDGFSWLLPPPPPPP————————————————— LPFQ 267
FO3E_MOUSE PGPGPLAEVRDLPG————— STSAKEDGFGWLLPPPPPPP————————————————— LPFQ 287
. . . *w : * H * * . * ** H
FO3_RAT DFLFPASSRPSGSETARSVPDVDLIG--3FYAADWEPLHSSSLGHGPMVTELEPLCTRVY 328
FOS_MOUIE DFLFPASSRPSGEETSREVPDVDLAG——-SFYALDWEPLHSNELGHGPMVTELEPLC TPV 328
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CLUSTAL W (1.82) multiple =sequence aligrnment

FO3_RAT MHFSGFNADTEASSSRCESASPAGDSLIYTHAPADSFSSNGIPVINTODF CADLIVIZANE 60

FO3_MOUIE MNFSGFHADYEASSSRCIZASPAGDELAYVHEPADSFISNGEPVHNTODF CADLIVISZANT 60

FO3_CHICK MHYOGFAGETELAPSSRCEZASPAGDSLTYYPEPADSFISNGEPVNEODFCTDLAVIZANF 60
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FO3_RAT IPTVTAISTRPDLOWLVOP TLWASVAPSO——————— TRAPHPYGLPTPS-TGAVARAGYVYV 112

FOS_MOUSE IPTWTAISTIPDLOWLVOP TLWVASVAPS 0——————— TEAPHPYGLPTOS-AGAYARAGHY 112

FO3_CHICK VPTWTAISTSPDLOWLYOPTLISSVAPSO——————— NEG-HF VGVPAPAPPAAYERPAVL 112

FOSE_HUMAN VPTWTAITTSODLOWLWOFP TLISSHAQIOGOPLASOPPVVDFYDHPGTS ————-Y3TPGHMS 110
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Distance Matrix

“iew Distance Matrix File
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FOSB HUMAN Q.000 @.041 Q.%23 Q.9%23 0.523
FOSE MOUSE  0.041 0,000 0Q.8926 0.223 0,823
FO5 CHICK Q.523 00828 0,000 O.665 0,675
Fos RAT Q.523 0.%23 0,665 0,000 00038
FOs5_MOUSE Q.525% 0Q.823 0Q.676 Q.03 00000

Wiew Distance Matrix File
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4 | _'llI
@] Done ’_’_|° Internet
i\ Slarll J @ a I"_;;] |J I@ Clustalw - Microzoft | | [ Microzsoft ‘waord - Bioinfod | %g@iQEQ;# 7206 pp

O 10m0g TOL 0EVTPOV LITOINADVEL TNV EEEMKTIKT GYECT LETOED TV OAANAOLYLOV.

j Clustalw - Microsoft Internet Explorer

J File Edit ‘iew Fawvortes Toolz Help |

JAeress I@ http: 4 A ehi. ac.uk Aegi-bind clustalw/result tool=cluztabwijobid=clustalw-20040819-1 70042834 poll=yes j ﬁﬁo |J Links *
i =
I S o | A 3 | B |
Back FEariaEnd Stop  Refresh  Home Search Favorites  Histaory A ail Print Edit

{ =
{

FOSE_HUMAN:O.0z0z22z,

FO3B_MNOUSE:0.02120)

0.56731,

FO3_CHICKE:0.33654)

:0.31731,

FO3_RAT:0.01627,

FO3_MOU3E:0.01923):

Phylogram
— FOSB_HUMAN
f L FOSB_MOUSE
FOS_CHICK
FOS_RAT
FOS_MOUSE
Show as Cladogram Tree Show Distances iew PH File |
Kl I ;I_I
] Applet started ’_’_|° Internet
M J A @ = |J I@ Clustalw - Microsoft |__. | [ Microsoft Word - Bioinfo4 ||%Q<B5@EQ£ 710 py

77



Mnyég dedopévwy yia TTPWTEIVEG

Yrapyet éva €DPOG TNYDOV TANPOPOPLAOV Y10 TIG TPOTEIVEG, 01 0TToieg YwpilovTon
avdAoya pe TNV TANpoeopic Tov TaPEXOLV, SNA. TOV TOTO SECOUEVOV TOV TPOTEIVOV:
Baoelg dedopévav e Kopila ototyeia (m.y. aAinAovyiec), Pdoelg dedopuévav e
devtepotayr| dedopéva Kat PACELS OEOOUEVOV e OOUEG TPOTEIVAV.

O 10mog ¢ Paong dedopévav opileTat ovAAOYQ LE TO EMITEDO TN TANPOPOPIAG Y1l
TIG TPOTEIVES TOV EYOVV ATOONKEVUEVO:

1IAnpogopio mpwreivyg Tomog faong dedouévay
Kvpuo dopn (oepd) — KOpla
Agvtepebovoa dopn| (motif) — devtepotaym|

l

Tprroyevig doun (domain-module) >

dopn

O1 kopeg Bhoetg dedopévav TeptEyovv TV KOPLA SoUN TN TPMTEIVNG, ONA. TN GEPd
apwvo&émv mov cupforilovion pe ypdpupato ot cepd.

Y11 devtepotayng Paoeic dedopévav vdpyovv (patterns) (cuvnOIGUEVES EKPPAGELS,
«OOYTLMKA OTOTLITMUATO, LWTAOKO, TEPTYPALLOATA), ONA. O1 OEVTEPOTOYES OOUES
AVTIGTOLYOVV OE TEPLOYES Le TOTIKY Kovovikotnta (a-helices kot b-strands) mov eivar
dttnpnuéva potifa.

Y11 Bhogig dedopévav dopng vdpyovv Topeig (modules) mov eivar ta amoteAéopato
TNG GLOKEVAGIOG TWV OEVTEPEHOVCMV SOUMY LEGH GE U0 SITAMOT) (AVTOVOLEG
dumhovpueveg povadeg). H minpopopia vapyel og évo GOVOAO ATOMK®V
GUVTETUYLEVOV.

Kupieg Baoeig dedopévwy yia aAAnAouyieg

2y emompovikn Pioypaeic, 0tov ot TANpoeopies Yoo aAAnAovyieg apyloay va
yivovtal ToAAEG, TOTE Egkivoay g S1popa LEPT) TOL KOGLOV TOAAEC LEAETEG Y100 TN
e€éMén kuplov Pacemv dedopévav. Ot Kipieg Bacelg dedopévmv pe adiniovyieg
TPOTEIVAOV Elval O1 TOPOKATO:

PIR

MIPS
SWISS-PROT
TrEMBL
NRL-3D

PIR

To Potein Information Resource (PIR) onpovpyndnke oto National Biomedical
Research Foundation (NBRF) and v M. Dayhoff, cav pio culhoyn aAiniovyidv
Yo TNV O1EPEVVNOT TV EEEMKTIKAOV GYECEDV OAVAUEGO GTIG TPMOTEIVEC.
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2TV onuepwvy g Lopoen, 1 Pdon dedopévov daywpiletor o 4 tunuata: PIR1-
PIR4, mov dtapépovv 0G0V apopa TNV TOLOTNTA TV OEOOUEVOV KOl TO ETITEOO
oxoAlacpov ov divetatl. To PIR1 wepiéyet mAnpelc ta&vounpéves Katoypopés Le
oyoMa kot o PIR4 mepiéyet kataympnoelg mov ivot EVVOI0A0YIKES LETATOPPACELG
TOV 0AANAOVYLDV.

MIPS

To Martinsried Institute for Protein Sequences (MIPS) emiAéyet ko ene&epydleton
dedopéva aAiniovyldv yio v Paon dedopévav tov PIR.

SWISS-PROT

H Baon dedopévav SWISS-PROT dnpovpynnke omd to tpunqpa latpueng Broynpeiog
oto [Mavemotmo g 'eveing ko ad to EMBL, topa n fdon dedopévov
dwatnpeitat o€ cvvepyacio pe o EAPetiko Ivotitovto Brominpoeopikrg (SIB) kat to
Evponaiko Ivetitovto Bionminpopopwkng (EBI) tov EMBL.

H Bdon dedopévmv divel moAld oydia, copmephaptPavovtag Teptypapic AETOVPYUDV
™G TPOTEIVNG KOt TNG SOUNG TOV TOUEMVY TNG, TOV TAPUALAY®V TNG K.0.K. Elval
eMdiyoto TAeovalovoa Kot ival S106VVOEOUEVT e TOAAEG GAAES TNYEG

TANPOPOPTONG.

TrEMBL

To 1996, n TTEMBL, dnovpynnke og copminpoua yio t SWISS-PROT. [Tepiéyet
TIG LETAPPAGELS OA®V TOV KOIKOTOMUEVOV aAAnAiovyidv cto EMBL. Ot
katayopnoelg epmeptEyovtatl ot SWISS-PROT alrd pe avenapkeic avaldoels kot
oOAL0L.

NRL-3D

H Baon dedopéveov NRL-3D onpiovpyndnke omd 1o PIR, and ariniovyieg mov
avaktnOnkov and 1t Brookhaven Protein Bank (PBD). Xt PBD, ot mAnpogopieg yia
aAAnAovyieg sivor dtabéotpeg yio avaktnon pe AEEetg kKAedtd Kot yuo avalnnon
OUOLOTHT®V HETAED OAANAOVYIDV.

H dom) tov kataympicsov tov SWISS-PROT

H SWISS-PROT eivoi 1 wo dnpoeing faon dedopévav yia Bépata avaltnong
AOY® ™G dOUNG TNG KoL TNG Tot0TN TG TV oYormv . [lepiéyel mepimov 100000
Katoywpnoels omd mdve and mepimov 5000 drapopeTikd ion.

Mu kataympnon g SWISS-PROT &xet tnv moapakdto popen:
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ID
AC
DT
DT
DT
DE
GN
0S
ocC
oc
oc
OX
RN
RP
RA
RT
RL
cC
cc
cc
cc
cc
cc
cc
cc
cc
DR
DR
DR
DR
DR
DR
DR
DR
KW
KW
KW
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT

SQ

//

OPSD_SHEEP STANDARD; PRT; 348 AA.

P02700;

21-JUL-1986 (Rel. 01, Created)

01-FEB-1991 (Rel. 17, Last sequence update)

05-JUL-2004 (Rel. 44, Last annotation update)

Rhodopsin.

Name=RHO;

Ovis aries (Sheep).

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Cetartiodactyla; Ruminantia; Pecora; Bovidae;
Caprinae; Ovis.

NCBI_Tax1D=9940;

[1]

SEQUENCE.

Pappin D.J.C., Elipoulos E., Brett M., Findlay J.B.C.;

"A structural model for ovine rhodopsin.';

Int. J. Biol. Macromol. 6:73-76(1984).

-1- FUNCTION: Visual pigments are the light-absorbing molecules that
mediate vision. They consist of an apoprotein, opsin, covalently
linked to cis-retinal.

—-1- SUBCELLULAR LOCATION: Integral membrane protein.

-1- TISSUE SPECIFICITY: Rod shaped photoreceptor cells which mediates
vision in dim light.

-1- MISCELLANEOUS: Maximal absorption at 495 nm.

-1- SIMILARITY: Belongs to family 1 of G-protein coupled receptors.
Opsin subfamily.

PIR; ; OOSH.

Pfam; PFO0001; 7tm_1; 1.

PRINTS; PR00237; GPCRRHODOPSN.

PRINTS; PR00238; OPSIN.

PRINTS; PR0O0579; RHODOPSIN.

PROSITE; PS00237; G_PROTEIN_RECEP_F1 1; 1.

PROSITE; PS50262; G_PROTEIN_RECEP_F1_2; 1.

PROSITE; PS00238; OPSIN; 1.

Direct protein sequencing; G-protein coupled receptor; Glycoprotein;
Lipoprotein; Palmitate; Phosphorylation; Photoreceptor;

Retinal protein; Transmembrane; Vision.

DOMAIN 1 36 Extracellular.

TRANSMEM 37 61 1 (Potential).

DOMAIN 62 73 Cytoplasmic.

TRANSMEM 74 98 2 (Potential).

DOMAIN 99 113 Extracellular.

BINDING 296 296 Retinal chromophore.

LIPID 322 322 S-palmitoyl cysteine (By similarity).
LIPID 323 323 S-palmitoyl cysteine (By similarity).
DISULFID 110 187 By similarity.

MOD_RES 334 334 Phosphoserine (by RK).

MOD_RES 335 335 Phosphothreonine (by RK).

SEQUENCE 348 AA; 38891 MW; AAFD6FODGASBAEES CRC64;

MNGTEGPNFY VPFSNKTGVV RSPFEAPQYY LAEPWQFSML AAYMFLLIVL GFPINFLTLY
VTVQHKKLRT PLNYILLNLA VADLFMVFGG FTTTLYTSLH GYFVFGPTGC NLEGFFATLG
GEITALWSLVV LAIERYVVVC KPMSNFRFGE NHAIMGVAFT WVMALACAAP PLVGWSRYIP
QGMQCSCGAL YFTLKPEINN ESFVIYMFVV HFSIPLIVIF FCYGQLVFTV KEAAAQQQES
ATTQKAEKEV TRMVIIMVIA FLICWLPYAG VAFYIFTHQG SDFGPIFMT1 PAFFAKSSSV
YNPVIYIMMN KQFRNCMLTT LCCGKNPLGD DEASTTVSKT ETSQVAPA
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Mu kataympnon tov SWISS-PROT é&yxet tnv mopaxdto pLopen:

Ka0e ypapun etvar onpetopévn pe £vo Stymelokmotkd, mov Ponddet otnv
TOPOLGIOCT) TNG TANPOPOPING LE VO SOUNUEVO TPOTO.

H ypappun ID pog minpogopet 60Tt to dvoua g kataydpnong eivor OPSD SHEEP,
o Tpoteivn pe 348 apvo&éa. O tomog tov ID givar PROTEIN SOURCE, onA. o
TUTOG TNG TPWTEIVNG KOl 1] OVOLOGIO TOL OPYOVIGHLOVD.

To AC (P02700) eivar 0 k®d1KO¢ TPOGPacNS TOV GLVNOMG TaPAUEVEL GTAOEPDC
HeTa&y Tov Pacewv dedopévov. To AC sivon amapaitnto S0t peptkég popég to ID
aAlalet.

Ta media DT divovv minpoopieg v oty NUEPOUNVIC KOTOYDPNONG TNG OEPAG
ot Pdon dedopévmv, OTMG Kot TOTE TPOTOTOIONKE.

Ta nedia DE pog mAnpo@opovv Tic ovouacies e TG 0moieg o1 TpmTeiveg eival
YV®otég, m.y. thodopsin.

To nedio GN divel v ovopacio Tov yovidtov

To medio OS divel 10 €160¢ TOV OPYAVIGHOV

To nwedio OC divel v TavéuNon Tov OpYOVIGHOV HEGH oTa Bloloyikd Paciieta.
Ta nedia RN, RP, RA, RL divouv avo@opég

Ta nedia CC mapéyovv oxdAa Yio T AerTovpyia TG TPOTEIVNG, TIC LETA-
petappaotikéc aAdayés (PTM), Tov TOTO TOL 16TOV, TNV VIO-KVTTAPIKY| Tomodecia
KOl TNV OHOLOTNTO 1] TOV OECUO L€ CVYKEKPLUEVES OIKOYEVELEG TTPOTEIVADV.

Ta nedia DR napéyovv cuvdéopovg pe dAleg Propoplakés PAcelg dedopEVmV

Ta media KW mapéyovv AéEetg kKAedid

Ta wedia FT oynuatiCovv éva mivaka yapaktmpiotikev (Feature Table), o omoiog
EMICNLLOLVEL TEPLOYES EVOLOPEPOVTOG GTNV OAANAOVYI0: TOTIKA OEVTEPOTAYT OOUN|
(6mwg eivarl ot transmembrane Topelg), 0€6€1g 0TI 0moieg 0 GVVOETNG GLUVIEETAL LE TO
vrndéotpopa (ligand binding sites), kKAn. KdOe medio mepiéyet o AEEN khedl (m.y.
TRANSMEM), tv tomoBesio tov yopaktnpiotikov otnyv aiiniovyia (n.y. 37-61),
Kol £voL 6YOMO OV UTopel VoL VTOINAMVEL TO MTESO AELOTIOTIOG EVOG
ovykekpévov oxohoaopov (n.y. POTENTIAL). Ot exywpricelg tov transmembrane
TOUEMV TPOKVTTOVY OO TNV EPUPLOYT] AOYIGUIKOV TPOPAEYNG Kot £TCL LE TNV
EALEWYT TPLOOIACTATMV TEPOUATIKAOV OEGOUEVMV OOUNG, LTOPOVV VO TPOGOOPIGTOVV
uévo cav mibavoi (potential).

Ta nedio SQ mepiéyovy v Kabeavtd cepd. 'Evog kmodkdg mov amotedeiton amd Eva
ypappo Tov apvoééov kat kabe ypapun tepéyxel 60 apuvoééa. To MW divel 1o

poptako Papoc.
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NMPAKTIKH EOAPMOIH

Karaywpnyon ané to SWISS-PROT

Avoi&te 1o Internet Explorer ywa mpocfoomn oto SWISS-PROT, ypéopovtag
devBvvon www.expasy.ch/sprot/sprot-top.htm. Ondte o eppavicbel n Tapakdto
oeAd0, KUANOTE TNV TTPOG TOL KATW.

/2 ExPASy - Swiss-Prot and TIEMBL - Microzoft Internet Explorer

J File Edt ‘iew Favortes Toolz Help |
L2 L9 | @ @ @ | B 1/
Back Forwand Stop  Fefresh  Home Search Favorites  Higtomy b il Frinit Edit

JAgdress I@ http: £ A v expasy. che/sprot/sprot-top. himl j @Go |J Lirks *

-

| iﬁExPASj{Home page | Site Map | Search ExPASy | Contact us | PROSITE | Proteomics tools |

Search | Swiss-ProyTEEMEL = for | Clear |

Swiss-Prot -
Protein knowledgebase

TrEMBL UniProt
Su’IS$rnt Computer-annotated supplement the univarsal proteln resource

to Swiss-Prot

The TniProt Enowledzebase consists of

+ Swiss-Prot; a curated protein sequence database which strives to prowide a high level of annotation (such as the
description of the finction of a protein, its domains structure, post-translational modifications, vartants, etc.), a mimmal
lewel of redundancy and high level of mtegration with other databases [Ilore details / References / Linking to Swiss-
Prot / User manual / Recent changes / Commercial users f Dizclammer].

s TrEMBEBL; a computer-annotated supplement of Swiss-Prot that contains all the translations of EMEBL nucleotide
sequence entries not yet integrated in Swiss-Prot.

These databases are develoned bw the Swiss-Prot orouns at 3IB and at ERL Jid

& ’_ ’_ |4 Intemet

iﬂﬁlarll“ @ ﬁ I“_:;] |J|@E3PAS_-,- - Swigs-Prot WMicrosoftWord-Document‘ll |@.@(QEE;§@ 904 pp

/2 ExPASy - Swiss-Prot and TrEMBL - Microsoft Internet Explorer

J File Edit Miew Favortes Toolz  Help |

j@.@-@ﬁ@@@@vw-

Back Forward Stop  Hefresh  Home Search Favorites  History tail Print Edit
JAgdress I@ hittp: & v expasy. chy spratdsprot-top. html j 6>l30 |J Links **
sequence entries not yet mtegrated m Swiss-Prot. =]

These databases are developed by the Swiss-Prot groups at STB and at EBL

UniProt Release 2.3 consists of:
Swiss-Prot Release 44.3 of 16-Aug-2004: 156998 entries (More = Swiss-Prot headlines

statistics) Arnotation of HEEW protein sequences (Eead
TrEMEL Release 27.3 of 16-Aug-2004: 1379120 entries (IvIore more...)
statistics)

Access to Swiss-Prot and TrEMBL

SES - Access to Swiss-Prot, TrEMBL and other databases using the Sequence Eetneval System

Full text search in Swiss-Prot and TYrEMBL

Advanced search in Swnss-Prot and TrEMEL by description, gene name and organism (can be used to create html
linkcs to Swiss-ProtTrEMBL queries)

« Taxonomy browser (NEWT)

by description or identification {(any word in the DE, OF, OG, GIT and ID lines; Swiss-Prot and TrEMBL)
by citation (RL line;, Swiss-Prot only)

Eetrieve a list of Swiss-ProtTrEWBL entries

« Bandomly retrieve a Swiss-ProtTrEMBEL entry [
&1 ’_ ’_ |4 Intemet
1] Slarl”J @ e I"‘_;.f] |J I@ ExPASy - Swisz-Prot ¥ Microsoft Ward - Document] | %@g(ﬁ%@ﬁ@ 205 pp
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Mmnopeig va padeig OAeg Tig Aemtopépeteg yia ) Paomn oedopévav SWISS-PROT
emAéyovtag to “User Manual”, 10te 0o gppavicdei n mtapokdto ceAido.

/3 UniProt knowledgebasze user manual - Microsoft Internet Explorer

J File  Edit ‘iew Fawvortes Toolz Help |
S WA @ 8B 9 o
Back FEariaEnd Stop  Refresh  Home Search Favorites  History (LT Print Edit

JAQIdress I@ hittp: 4 A expagy. chd spratusemman. bl D_line j @Go |J Lirks **

E

| its ExPASy Home page | Site Map | Search ExPASy | Contact us | Swiss-Prot
Search [Swiss-Pray TIEMBL = for | Go| Clear |

UniProt Knowledgebase

1IN ll p N T Swiss-Prot Protein Knowledgebase

U In l ; FOt TrEMBL Protein Database
the universal protein resource

swi's%wg ':'!'ulu User Manual

Release 2.3 of 16-Aug-2004

Table of contents

Amos Batroch
Swiss Institute of Bioinformatics (31B)
Centre Medical Universitaire (TN

1, rue Michel Servet -
4| LI_I

|
3] ’_’_|° Internet
iaSlartl J @ g I"_;;] |J W Microzoft Word - Bioinfol |I@UniPml knowledgeba. .. ||%@Q<BEE;E@ 11:25 pp.
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Mo v avaktnon kot v e&€taon g doung pag Katayonpnons ot SWISS-PROT,
emAéEte SRS 010 onpeio “Access to Swiss-Prot and TTEMBL” otnv apyikn ceiida
g SWISS-PROT. Téte Oa eppoviotei n mopoakdto cerida. To SRS givar éva

EVKOAOYPNOTO GUGTNUA AVAKTNONG, TO 0010 EMTPENEL TNV EEAYMYN OESOUEVOV OO
™ Pdon dedopévaov SWISS-PROT.

2 SRSWWW at ExPASy - Microsoft Internet Explorer

J File  Edit “iew Favortez Tools Help |

j &80 AN TR RES & o
Back Eanwand Stop  Fefresh  Home Search Favorites  History I il Frinit Edit
JAgdreSS I@ hittp: A Avaena epasy. chisrsh/ j & Ga |J Links **
| diia ExPASy Home page | Site Wap | Search ExPASy | Contact us |
Search | Swiss-ProyTrEMBL =lifor | E| Clear |

Sequence Retrieval System

Netwark Browser for Datebanks in Molecular Biolagy

stat| Start a new SRS session

@I The SRS Manual

=l
|&] Done ’_’_|° Internet
iﬁSlarl”J @ E I"‘_;;] |J|@SHSW’W at ExPAS WMiCrosoftWord-Document‘ll | ﬁ@g(ﬂ%@ﬁ@ 906 pp

Metd emdééte “Start a new SRS session”. Xtnv endpevn cerida emreste “ SWISS-
PROT” ko “Continue™..

3 MEW SR5:5elect Libraries Page - Microsoft Internet Explorer
J File Edit “iew Favortes Tools Help |

LD | A @ 3B 3w
Back Ernwarnd Stop Refresh Home Seaich Favorites  Historg b ail Print Exlit
JAgdreSS I@ hitp: £ Avn. expasy. ch/srsBbindcai-bin/woetz LI @Gn |J Links >

Top Page I Cluery Form | Cluery Manager “iew Manager I Databanks IHElEl

p Continue I Resetl
Sequenl:ei”l

F SWISS PROT,
SeqRelatedi”I
[ SWISS2D T PROSITE T PROSITEDOC [T EMNZTYMME

Bookmark this hnk to return to your session: resume

- Iyou find problems or have suggesfions please mail
... Hired of locking af all this data P Change their color! Tryl I plain vI ;;); SRJ?S adfni.mstrator i z

f—

&1 [ s ntemet
iaﬁlarl"J 7 & = |J|@NEW SRS Select Libr. .| W Microsoft Wword - Document] | BEl2 < & G gHE 507
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IMo va deite ) dopun g kaTaym®pnong yio v npoteiv OPSD SHEEP,
minktporoynote OPSD SHEEP oto nedio dimia oto ID kot emréEte to “Do Query”.

2} QueryResult - Microsoft Internet Explorer

J File  Edit “iew Favortes Tool: Help |

& . = B Q G P B LA
Back Fmand Stop  Refresh  Home Search Favortes  History Mail PFrint Edit
JAgIdress I@ hittp: 4 v expasy. chzrsBbindcgi-binAwgetz j @Go |J Lirks **
03 Crwis aries (Sheep). :I

QC Eukarvyota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi:
Qc Mammalia: Eutheria; Cetartiodactylas:; Buminantia: Pecora: Bovidae:
Qc Caprinae; Cvis.

[8):4 MNCEI_TaxID=9940;

N [1]

RP SEQUENCE.

nh Pappin D.J.C., Elipoulos E., Brett M., Findlay J.E.C.:

RT "Ai structural model for ovine rhodopsin.™:
RL Int. J. Biol. Macromol. 6:73-76(1954) .
RN [z1

RP SEQUENCE OF 1-111 AND 144-239.

R HEDLINE=E3Z82605; PubMed=£224479:

RA Brett M., Findlay J.BE.C.:;

RT MI=zolation and characterization of the CHNEr peptides from the
RET proteolytically derived HN-terminal fragwent of ovine opsin.'™:
RL Biochem. J. 211:661-570(1983).

RN [3]

RP SJEQUENCE OF Z40-345.

R MEDLINE=52013638; PubMed=7275955;

RA Findlay J.B.C., Brett M., Pappin D.J.C.:

RT "Primary structure of C-terminal functional sites in ovine
RT rhodopain. ™

RL Mature 293:314-316(1551).

10 [4]

RFP RETINAL EBEINDING 3ITE.

RX MEDLINE=54175280; PubMed=6370231; ﬂ

|&] Done [ [ 4 intemet
#stan| | 14 @ <1 | |[£)0uersResult - Micros... | [ Micrasoft Werd - Dacumertl| BAEDAY LS 0w
Tote Ba eppaviotel oAdKANpT N exy®dpnor tov OPSD SHEEP. [Ipoywpnote kot 610
TENOG NG 0eMONS Y10 va Oeite OAEG TIG TANPOPOPIEC.

QueryResult - Microzoft Internet E xplorer

J File Edt ‘iew Favortes Toolz Help |

j@.».@ﬁ@@@%vw.

Back Enwand Stop  Fefresh  Home Search Favorites  Higtomy b il Frinit Exlit
JAgdress I@ http: /v expasy. ch/'srsbbin/coi-bindwoetz j @Go |J Lirks *
EL NALULE = - T N e T N w [ R 0 N Y -
BN [4] 2l

EF RETINAL BEINDING SITE.

RIX MEDLIME=E54178280; PubMed=£370231;

Ri Pappin D.J.C., Findlay J.B.C.:

RT "Hequence varisbility in the retinal-attachment domain of menrealian
RT rhodopsins. "

EL Biochem. J. Z17:605-613(1954) .

BN [5]

EFP PHOSPHORYLATION 3ITES 3ER-334:; THRE-335: THR-336; 3ER-335 AND SER-3435.
R MEDLINE=54279954; PubMed=g466303;

RL Thompson P., Findlay J.E.C.:

ET "Phosphorylation of ovine rhodopsin. Identification of the

RT phosphorylated sites.';

EL Biochem. J. ZZ0:773-750(1954) .

cC —!— FUNCTICON: Wisual pigments are the light-sbsorbing wolecules that
CC mediate wision. They consist of an apoprotein, opsin, covalently
CC linked to cis-retinal.

CC —!- SUECELLULAR LOCATICN: Integral mewmbranse protein.

CC =!- TISZUE SPECIFICITY: Rod shaped photoreceptor cells which mediates
cC vision in dim light.

CC —!—- MISCELLANEQUZ: Maximal absorption at 495 nm.

CC —!— JIMILARITY: EBelongs to family 1 of G-protein coupled receptors.
CC Opsin subfammily.

DR PIE:; ; OOSH.
DR H33P: POZ699; 1EDA.
DR InterPro; IPROO0OZTE; GPCR_Rhodpsn. _I

TrtrarDreas TODOMAATEMN: Meodn

@] Done ’_’_|Q Internet
iﬂﬁlarll“ @ =3 |J I@ QuerpResult - Micros. . | [ Micmsoft 'Word - Document] | Al DS S 20w

85



QueryResult - Microsoft Internet E xplorer

J File Edit ‘iew Fawvortes Toolz Help |

j¢.*v@ﬁ@@®@~w-

Back FEariaEnd Stop  Refresh  Home Search Favorites  History (LT Print Edit
J Address I@ hiktp: £ fvan. expasy. ch/srgBbind coi-bin woetz j @ Gao | J Lirks **
DR PIR; : OQO3H. ;I

LF H33P; POZ699; 1EDA.

DR InterPro; IPROO0OZTE; GPCR_Rhodpsn.

DR InterPro; IPROO1760; Cpsin.

DR InterPro; IFROOO0732: Rhodopsin.

DR Pfam; FFOOOO1; 7tm 1: 1.

LF PRINTS; PROOZ37; GPCRRHODOPSN.

DR PRINTS: PROOZ3S: CPSIN.

DR PRINTS; PROOS7S:; RHODOPSIN.

DR PROSITE; P300237:; G PROTEIN RECEP_F1_1: 1.

DR PROZITE; P350262; G _PROTEIN_RECEP_F1_2: 1.

LF PROZITE; P300235; OP3IN:; 1.

Ew Direct protein secquencing: G-protein coupled receptor; Glycoprotein:
Ew Lipoprotein; Palmitate; Phosphorylation; Photoreceptor;
EW Retinal protein; Transmewbrane: VWision.

FT DOMATN 1 36 Extracellular.

FT TRANSHMEN 37 a6l 1 (Potential].

FT DOMATN B2 73 Cytoplasmic.

FT TRANSMEN 74 a5 z (Potential).

FT DOMATN 99 113 Extracellular.

FT TRANIMEHM 114 133 3 (FPotential)

FT DOMATIN 134 15z Cytoplasmwic,

FT TRANZMEHM 153 176 4 [(Potential).

FT DOMATH 177 z0z Extracellular.

FT TRANZMEM 203 230 5 (Potentisal)

FT DOMATH 231 252 Cytoplasmic.

FT TRANSHMEN 253 278 & (Potential] . j
@] Done ’_’_|e Internet

) Start |

J @ a I‘_;;;] |J I@ QueryResult - Micros... | [{F Microzsoft Werd - Document'll ||%@Q<BEE;E@ 310 pp

ueryResult - osoft Internet Explorer

J File Edit ‘iew Fawvortes Toolz Help |

j<:=.-»v@ QA = @B S w

Back Fariand Stop  Refresh  Home Search Favorites  History Mail Prink Edlit
JAQIdress I@ hiktp: £ fvan. expasy. ch/srgBbind coi-bin woetz j @Go |J Lirks **
FT DOMATH 177 z0z Extracellular. ;I
FT TRANZMEM 203 230 5 (Potentisal)
FT DOMATN 231 252 Cytoplasmic.
FT TRANSHMEN 253 278 & (Potential] .
FT DOMATN 277 2584 Extracellular.
FT TRANSMEN 285 309 7 (Potential).
FT DOMATN 310 348 Cytoplasmic.
FT  CAREOHYD z z N-linked (GlcMic...) (By =imilarity).
FT CARBCHYD 15 15 N-linked (GlcNAc...) (By similarity).
FT BINDING 296 296 Retinal chromophore.
FT LIPID 322 322 S-palmitoyl cysteine [(By similarity).
FT LIPID 323 323 S-palmitoyl cysteine (By similarity) .
FT DISULFID 110 157 By similarity.
FT MOD RES 334 334 Phosphoserine (by RE).
FT MOD_ RES 335 335 Phosphothreonine (by RE).
FT MOD RES 336 336 Phosphothreonine (hy RE).
FT MOD_RES 338 338 Phosphoserine (by RE) .
FT MOD_RES 5343 343 FPhosphoserine (by RE].

20 SEQUENCE 348 Ak; 38891 MW; AAFDOFODGASBAEES CRCO4;
MNGTEGPNFY VPFSNETGVW RIPFEAPOQYY LAEPWOFSML AAVMFLLIVL GFPINFLTLY
VTVQHEELRET PLNYILLNLA VADLFMVFGG FTTTLYTILH GYFVWFGPTGC NLEGFFATLG
GETALWSLYVY LATERVVVVC EPMSHNFREFGE NHAIMGVAFT WUVMALACALP PLVGWIRYIF
QGMOCSCGAL YFTLEFEINN ESFVITYMFVY HFSIFPLIVIF FCYGOQLVFTV EEALLQOOES
ATTQEALEEEYV TEMVIIMVIA FLICWLPYALG VAFYIFTHOQG SDFGPIFMTI PAFFAKSISV
YNPWIVIMMN KQFENCHMLTT LCCGENPLGD DEASTTWSKT ETSCVAPA

I

@] Done ’_’_|e Internet
imSlartl J @ ﬁ I"_;;] |J I@ QueryBesult - Micros.. | B Microsoft Word - Document] ||%@Q<BEE;E@ 310 pp
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Evquépwon écoouévav eto SWISS-PROT

Av 0éAelg va evUeEPMOELS T OEdOUEVA TTOV OYETICOVTOL LLE Ll )OT) LITAPYOV
TPOTEIV, POPTOVELS TNV apykn oeAdida tov SWISS-PROT, npoywpdg kdtm ot
oeMoa péypt va ptdoelg oto onueio “Documents and services” ko emAgyelg “Report
form for updates or corrections”.

3 Report form for Swiss-Prot Updates/Comections - Microsoft Internet Explorer

J File Edit “iew Favoites Tools Help |

= . = D | A G &8 | B & 0w o
Eack Fanwiard Stop FRefresh Home Seaich Favortes  Histom b il Frint Edit
| ddiess [@7 bitps v espasy chvsprot/update htrel =] & Go ||Links >
| s ExPASy Home page | Site Wlap | Search ExPASy | Contact us | Swiss-Prot |
Search I Swiss-Proyy TrERMEBL LI for I GDI Clear |

Report form for updates or corrections of an existing
(publicly available) Swiss-Prot entry

TWe are actively seeking any type of updates andfor corrections whether they have been published or not.

Nucleotide sequence submissions should be sent using the subnmussien form for the mtemational nuclectide sequence
databases, or using the corresponding Web interfaces at EBI and NCBL
+ For nucleotide sequence updates, please use the EMBL Mucleotide Sequence Database Update Form

To submit updates to Swiss-Prot submissions which are not yet publicly available, please reuse the subnussion
form.

+ For updates and corrections to publicly available Swiss-Prot entries, please use this form.

Please specify if wou wish to report updates/corrections concermng

|
|&] Done Iilile Internet
fe 1] Slarll“ = & < |J I@Hepml form for Swiss . [ Microsoft 'word - DncumenHI | R A o gPs 212

Metd Ba tpénetl va mAnktporoynoetg to ID 1 to AC g mpwteivng mov BEAEIS va
evnuepmoelg Ko emiéyelc “SUBMIT™.

<} Report form for Swiss-Prot Updates/Corrections - Microsoft Intemet Explorer

J File Edt ‘iew Favortes Toolz Help |
s 9 | @ @ @ | B 1/
Back Enwand Stop  Fefresh  Home Search Favorites  Higtomy b il Frinit Edit

JAgdress I@ hitp: v, expasy. ch sprat/update. himl j Go |J Lirks *

Tty B g A cerrmT |

TIre oy ITe T

s Nucleotide sequence submissions should be sent using the submmission fortn for the international nucleotide sequence
databases, of using the cotresponding Web nterfaces at EBI and NCEL
+ For nucleotide sequence updates, please use the EMEBL Nucleotide Sequence Database TTpdate Form.

s To submmit updates to Swiss-Prot submissions which are not yet publicly available, please reuse the subrmission
form.

s For updates and corrections to publicly available Swiss-Prot entries, please use thiz form.

Please specify if you wish to report updates/corrections concerning

[, 2ingle Swiss-FProt entry:

AC or ID code: IOPSD_SHEEP

or

[, group/family of Swiss-Prot entries.

Click here to receive the corresponding report form: | SUBMIT

=l
@] Done ’_’_|Q Internet

=] Slarll“ @ ﬁ I"‘_:;] |J I@ Report form for Swige... | B Microsoft Word - Document] |@.@Q§E;ﬁ@ 313 pp
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Metd 1 16T0GEAMDO LLE TNV KOTOYMPNOT TG TPOTEIVNG eppavileTal, Tptv amd
omoldNTOTE EVNUEP®ON Oa TPETEL VO SMGELS TNV NAEKTPOVIKT Gov devbuvon (e-
mail), 10 6vopd Gov kot Tov Popéa Gov. XTo Tapdhvupo TG 1I6TOGEAIDNC, GTNV APy
UTOPELG vaL YpAYELS Eva YEVIKO GY0MO. MeTd umopeic va oAAAEELS TO TEPIEYOUEVO TNG
TPOTEIVNG LE EVKPIVT GYOALOL.

/2 Report form for updates/corrections of a Swizs-Prot/TrEMBL entry - Microsoft Internet E xplorer

J File  Edit “iew Favortez Tools Help |

j@.»-@ﬁ@@@@w-

Back Earwand Stop Fiefresh  Home Search Favorites  History b ail Prink Edit
Jhgdress I@ hitp: £ v expazy. chicgi-bindsp_update_formz.pl j @Go |J Links **
| s ExPASy Home page | Site Map | Search ExPASy | Contact us | Swiss-Prot |

Search [Swiss-Proy TIEMBL = for | Go| Clear |

Report form for updates/corrections of Swiss-
Prot/TrEMBL entry P02700

e are actively seelung any type of updates andior corrections whether they have been published or not.

However, please note that:

s MNew sequences obtained by protein sequencing should be sent using the Swiss-Prot submission form

o Mew DIA sequences should be submutted using the international nucleotide sequence database subtmission form or the
cotresponding Web mterfaces at EBI and NCEBL

s Any other type of update or correction should be sent using this form.

Tour email address:

El
|&] Done l_l_la Internet
= ] Slarll“ @ g I‘_;.f] |J I@ Heport form for updat . | [ Microsoft Word - Document] | %@g(ﬂ%@ﬁ@ 313 pp

“3 Report form for updates/commections of a Swiss-Prot/TrEMBL entry - Microsoft Internet E xplorer

J File Edit “iew Fawvortes Tools Help |
. =
S < BEE B A B = - s B R B A
Back Emnisarnd Stop Refresh Home Search Fawvorites  Historg b ail Prrint Edlit
JAgdreSS I@ http: v expasy. ch'cai-bindsp_update_forms. pl ;I @Go |J Links >
[
Tour emaitl address:
|myname@med.uth.gr
Tour name and contact information:
iy name ;I
Uniwversity of Thessaly
(8 Tips and guidelines
The text field below contains the Swigs-Prot TrERMBL entry PO2700 m its current form. Please mzert wvour suggested up dates
and cotnments in this field, below the lines which wou think should be corrected. Any general comment can be inserted at the
begitirung,
Comment: This protein kbelongs to a different family -
ID OPSD_SHEEFP STANDARD: PRT: 345 ALh.
AC POZz700;
nT 21-JUL-1986 (Rel. 01, Created)
T N1 _FrFRE_1001 o= 1 177 T oot Scamiarms 11 Aot ot ;I
&7 | Intemet
il Slarl”J 7 @& 3 |J I@ Report form for updat | [ Microzoft “Word - Document] | BEl2<D A BB 317
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Report form for updates/comrections of a Swiss-Prot/TrEMBL entry - Microzoft Internet Explorer
J File Edit ‘iew Fawvortes Toolz Help |

j¢.»v@ﬁ@@®%~ W

Mal Pt Edi

k:orrcment: It bhelongs to family XX

DR PIR; A30O407: OOSH.

DR H33P; POZE59: 1EDS.

DR InterPro; IPROOOZ76; GPCR_Fhodpsn.

DE InterPro; IFROO1760; Opsin.

DR InterPro; IPROOO73Z2:; Rhodopsin.

DR Pfam; PFOOOO1; 7em 1: 1. ‘:J

W Send a copy to yourself

SUBMIT | your updates/corrections to the Swiss-Prot team.

Please click only once and be prepared to watt a few seconds.

| ita ExPASy Home page Site Map Search ExPASy | Contact us | Swiss-Prot |

Back Fariand Stop  Refresh  Home Search Favorites  History
JAQIdress I@ hittp: 4 A expasy. chicgi-bindsp_update_forme.pl j @Go |J Lirks **
CcC =!= FUNCTICON: Wisual pigments are the light-shsorbing molecules that ;I
CC mediate wvision. They consist of an apoprotein, opsin, covalently
CC linked to cis-retinal.
CcC —!— JUBCELLULAE LOCATICN: Integral membrane protein.
cC —!— TISZUE SPECIFICITY: Rod shaped photoreceptor cells which mediates
CcC wigion in dim light.
CC —!— MISZCELLAWNEOUZ: Maximal absorption at 495 .
cC —!— SIMILARITY: Belongs to family 1 of G-protein coupled receptors.
CcC Opsin subfamily.

3] ’_ ’_ |4 Intemet

) Start |

J @ ﬁ I‘_;;] |J I@ Report form for updat_ . | [ Microzoft ‘Werd - Document'll ||%@Q<BEE;E@ 318 pp
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Karaypagpn piag véag npwreivyg oto SWISS-PROT

Av 0éAelg vo Katoypayelg o vEo TPMOTIVY LE OAQL TO OTOPOATNTO GTOLYE D,
Qoptdvelg TNV apykn oeiida tov SWISS-PROT, npoywpdg kdtm péyxpt va @TaoeLg
oto onueio “Documents and services” ko Kavelg KAK otnv emAoyn “Sequence data
submission to Swiss-prot”.

Eile Edit “iew Favoites Tools Help |

=L = D al Q@ [ B | B S LA
EBack Faornward Stop Refresh Home Search  Fawvorites  History [LET] Print E dit
| Address [E7 hup- /e expasy.chisprot/sprottop. himl =l @G || Links =

e - =

e Swiss-Prot ID tracker

Documents and services

T
- ' Swriss-Prot documents - user manual, release notes, indices and lots of other important doecuments and hsts

£ d
- @Sw‘iss—shog - a service that allows wou to automatically obtain (by emadl) new sequence entries relevant to vour
field(s) of interest

- iUpdates and subrnissions
o Eeport form for updates or corrections of an esxisting Swiss-Prot entry or of a family of entries
o Sequence data submission toe Swiss-Prot

- n FTF: How to obtain a local copy of Swiss-FProt and TrEREL

- @Smss—}’rot on CD-ROh:
o TTaers maw suharribe to the Swiss-ProtTrEMBT. CTs which are nrodiced at rach maior relrase of the |
&7 http: /v, ebi. ac. uk/ swissprot /S ubmissionsAsubmissions. html [ Intemet

R Stan || | £ & =9 | |[E1E«PASY - SwissProt [ Microsolt Word - Document | [ P e BERE T
Tote og angvBHvel oty 1ot00eAida Tov EMBL-EBI, péca oty 1otocerida
vrofol®dv Tov Swiss-Prot. Kavovtag kAk oto “SPIN”, unopeic va dtafdocels tig
od1yiec oyeTKd e TNV vIOBoAN piag Kataydpnone. Emiéyovtog to “Data
Submission Form”, og Baletl e po oelida 6mov cov {nTdel va Ypayelg to. oTotyeio

ooV av gioal 0N YPNOTNG AAMMG VO, ATOKTHGELS £V AOYOPLAGUO av icoi KOvovplog

YPNOTNG. MeTd TV €YYPOON GTOLYEIWV GOV, UTOPEIS VO VITOPAAAELS TNV TPWTEIVT G
{a Sopn opota pe v Tponyodusvn (OPSD SHEEP).

/2 UniProt/Swizs-Prot - Microzoft Internet Explorer

J File  Edit “iew Favortez Tools Help |

j@.»-@ﬁ@@@@w-

Back Eanwand Stop Refresh  Home Search Favorites  Histary 4 ail Frint Edit

J Address I@ hittp: A, ebi. ac. uk Aswizsprat S ubmizsions. zubmizsions. html j @Go

LSl Mucledtide sequences = | Rilg

BL-EBI

uropean Bioinformatics Institute

About EBI Research Services Toolbox Databases Downloads Submissions
LIniP rot's: -Prot DATABASE

LN AES S Sl Submissions

swissprot
The Swiss-Prot pratein data bank provides accession numbers for protein
* Swiss-Prot Home sequences when the peptide(s) have been directly sequenced. These

g Site Start
c Map SRS session

e sequences should be submitted to Swiss-Prot at the EBL r q]ml:
SWwIs
* ACCess -
e IMPORTANT
Clsnalersfoter \We do not provide accession numbers, IN ADVANCE, for protein sequences that are the result of
« Toals translation of nucleic acid sequences.
These translations will autornatically be forwarded to us from the EMBL nuclectide database and
P are assigned Swiss-Prot accession numbers on incorporation into TrEMBL.
* People
ol The following documents provide all the information and necessary forms to make submissions
straight forward
* Publications ;l
|&] Done ’_’_|° Internet
ﬂl“ @ g E;tf] |J I@ UniProt/Swiss-Prot - .. | [0 Microsoft Word - Dacument | %@g@g@ﬁ@ 320 pp
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UniProt/5Swizs-Prot - Microzoft Internet Explorer

J File Edt ‘iew Favortes Toolz Help |
.2 0 0 4 Q @B B 9 m.
Back Forwand Stop  Fefresh  Home Search Favorites  Higtomy b il Frinit Edit
JAgdress I@ http: /v ebi. ac. ukAswizsprot/Submissions/submissions. il j @Go |J Lirks *
Bl The following documents provide all the information and necessary forms to make submissions =
straight forward
* Fublications
* Documents
| GomiE The Hew Submission Tool Spin
SPIN is the web-based tool for submitting directly sequenced protein sequences
and their biological annotations to the Swiss-Prot Protein Knowledgebase. SPIN .
guides you through a seguence of WY farms allowing interactive submissian. PIN
The information required to create a database entry will be collected during this
process.
Sequence Data Submission
We will be phasing out the email submission form soon. Please submit all new sequences using
SPIM. If you have any problems with SPIM, please refer to our help page.
s SPIN: Data submission tool (help)
o Data Submission Forie (incl. Information for Submitters)
+ Updates/Corrections of existing Swiss-Prot Entries
IMPORTANT
We will be phasing out the email submission form soon. -
Please submit all new sequences using SPIN.
Caontact:
W'e would like to encourage laboratories wishing to discuss any collaborations to contact us. For hd|
|@ hittp: #Awena3. ebi ac. uk/~spdsub. farm ’_’_|Q Internet

=] Slarll“ @ ﬁ I“_:;] |J I@ UniProt/Swizs-Prot - . | W Microsoft ‘ward - Document‘ll |@.@(QEE;§@ 920 pp

rozoft Internet E xplo

J File Edt ‘iew Favortes Toolz Help |

j@,-».@ N A G 8B S5 N

Back Enwand Stop  Fefresh  Home Search Favorites  Higtomy b il Frinit Exlit
JAgdress I@ hitp: /v 3. ebi. ac. uk /™~ spd sub. form j Go |J Lirks *

-

3WIZ3-PROT PROTEIN ENOWLEDGEBAZE 3TEMIZSICN FORN

1) INTRODUCTICN _

The IWIZZ-PROT protein knowledgebase provides accession numbers for protein
sequences when the peptide(=s) hawve been directly sedquenced. These sedquences
should he submitted to 3WIS3-PROT at the EEI. Please use the form helow and
e-mail it to datasubsiekbi.ac.uk.

' Important note !

We do not provide accession nunbers, IN ADWANCE, for protein sequences that
are the result of translation of nucleic acid sequences. Translations are
assigned an accession number when they are automatically forwarded to us by
the nuclectide sequence datsbase.

Please DO WNOT use this forwm to subit nucleic acid sequences to the EMEL
nucleotide segquence datsbase. If you want to submit nucleic acid sequences
use WehIn at http://www.ebi.ac.uk/embl/3ubmission/ webin. html

Z2) HOW LONG WILL IT TAEE TO GET AN ACCES3IION NUMEER?

e will process data submissions within 7 working days of receipt and send
authors notification of either which accession number (s) their data have
heen assigned or what additional information is needed.

@] Done ’_’_|Q Internet
iﬂﬁlarll“ @ ﬁ I"‘_:;] |J|@ http://www3_ebi.ac.u.__ | [ Microsoft Word - Document] |@.@(QEE;§@ 21 pp

=l
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rozoft Internet Explorer

J File Edit ‘iew Fawvortes Toolz Help |

J@,»,@ﬁ@@®@~-

Back FEariaEnd Stop  Refresh  Home Search Favorites  History (LT Print Edit
Jﬂgdress I@ hittp: £ fwawie. ebi. ac. ik Aswiseprot/ S ubmissionsAzpindindex. jsp j P Go |J Links *

\
BL-EBI
European Bioinformatics Institute

EBI Home About EBI Research Services Toolbox Databases Downloads Submissions

Muclectide sequences = |Rild

Be Site Start
c Map SRS Session

Wl Login Form

SPIM i the web-bagzed tool for submitting directly sequenced pratein sequences and their biological annotations to the UniPrat
Protein Resource. SPIN guides you through a sequence of WMWY forms allowing interactive submission. The information
required to create a database entry will be collected during this process.

Flease do not submit translations of nucleic acid sequences using 3PIN; Wehin should be used for all nucleotide
submissions.

Login

Flease, enter your login name and your password.

Login Mame I—
=l

@] Done ’_’_|° Internet
iﬁSlartl J @ ﬁ I"_;;] |J I@ SPIN submission tool ... WMicrosoftWord-Document'll ||%@Q<BEE;E@ 321 pp

43 SPIN submission tool - Microsoft Internet Explorer

J File Edit ‘iew Fawvortes Toolz Help |

J@,»,@ﬁ@@®@~-

Back i Stop  Refresh  Home Search Favorites  History I all Print Edit

Jﬂgdress I@ hittp: £ fwawie. ebi. ac. ik Aswiseprot/ S ubmissionsAzpindindex. jsp j P Go |J Links *

BRIV Login Form -

SPIM is the web-based tool for submitting directly sequenced protein sequences and their biological annotations to the UniProt
Protein Resource. SPIN guides you through a sequence of WA forms allowing interactive submission. The information
required to create a database entry will be collected during this process.

Please do not submit translations of nucleic acid sequences using SPIN; Wehin should be used for all nucleotide
submissions.

Login

FPlease, enter your login name and your password.

Login Mame I—
Password I

Login |
Ifyou do not have an accountyet click  Redister |

Page maintained by EBI Support -
% Wiesw Prirter-friendly version of this page. |

@] Done ’_’_|° Internet
iﬁSlartl J @ ﬁ I"_;;] |J I@ SPIN submission tool . | [ Microsoft Word - Document] ||%@Q<BEE;E@ 321 pp
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Agvtepotayeis Baoerg oedouévav (Secondary databases)

On devteportayeis (pattern) Bdoeig dedopévav (BA) mepiéyovv ta amoteréopato and
TIC OVOADGELS TOV OAANAOLYL®OV TTOL BpioKovTol 0TI KOPLEG TNYES TANPOPOPNOTG.
Enmedn vmapyovv moALéc dropopetikés KOpleg PAGELS OEGOUEVMV KOl OLLPOPETIKOL
TpOTOL avdAVOTG AAANLOVYLDV amtd TPMOTEIVES, 01 TANpOPOpiec TOL glvart
amodnkevpéves o€ kKABe devtepotayr| Pdom dedopévav Kot KaBdS Kot 1 opydveon
TOVG £ivar O10POPETIKEG,.

H SWISS-PROT amotelel T Pdon yio moAréc devtepotayeis Paoels dedopévav. Ot
o oNUAVTIKEG dgvuTepotayels Pdoelg dedopévmv tvar ot akorovBec:

Agvtepotaync BA Kvpwe nyn AnoOnkeopévn Iinpogopia
PROSITE SWISS-PROT Regular expressions (patterns)
Profiles SWISS-PROT Weighted matrices

(profiles)

PRINTS OWL Aligned motifs
(fingerprints)

Pfam SWISS-PROT Hidden Markov Models (HMMs)
BLOCKS PROSITE/PRINTS  Aligned motifs (blocks)

IDENTIFY BLOCKS/PRINTS  Fuzzy regular expressions (patterns)

O tomog TAnpoeopiag mov eivar amobnkevpévog oe KaBe devtepotayn Paon
dedopévarv orapépet. Ot devtepotayeis Pdoelg dedopuévav amodnkevovv potifa
(ovykekpévol cuvdvacpol a-eAikwv Kot B-eUAL®V, o1 onoiotl Tapovcialovtal
EMAVEIAMUUEVOG GE TOALES, AGVVOETEG UETOED TOVG, TPWTEIVES), TO OOl Etvon
CUVTNPNUEVEG TTEPLOYEG LE UIKPT SLOKVUAVOT] LETAED TV OAANAOVY DV KoL
TPOKVTTTOVV (MG OMOTEAEC O, TOAAOTADY OVTIOTOLYLDV.

Ot cvvtnpnuéves avtég meployés £xovv punkog 10-20 apvo&éa Kot cuviBmg
aVTIGTOYO0VV GTA O CNUAVTIKA oToryeia Tov Kabopilovv Tn doun kot ™
Aertovpykdtnta ¢ Tpwteivng. Ta potifa ypnoyorotodvtat yio ) Siyveoon HeAdY
HL0G OTKOYEVELNG LECO ATO TNV EPOPUOYT LG CEPAG TEYVIKMV Y10l TV AVAALCT)
aAANAOVYLOV.

Ta potifa ypnoyomolovvtat yio T ONpovpyio SayveoTIKOV LOVIEA®V (patterns)
Y10 GUYKEKPIUEVES OIKOYEVELEG TPOTEIVAOV: pidt Ayvmotn aAAniovyio avalnteiton Kot
ovykpiveton pe pio PpAodNKn and té€toto povtéra (LoTifa) Tpokeévou va
npoocdoplotel eav mepthapPdver | 6yt kdmwotlo potifo. tn cuvéyeta, kot pe Baon to
potifo avtd, 1 aAlnAovyio amodideTol o€ pio YVOGOTH OIKOYEVELL.

Ta potifa — motifs (1 ahiidg tepdyio — blocks, 1) tunpata — segments, 1
Yopaxtnplotikd — features), avrovokAlovyv to flodoyikd poOro TG TPOTEIVNG, ONANOT
npocdopilovy Tn doun 1 T AElTovpyia TG TPOTEIVIC.

g mEPIMTOON TTOV 1) SOUT| KO 1] AELTOVPYia TNG OIKOYEVELNG EIVOL YVOOTEG, M
avalnmon Tov devtepotay®mv (pattern) BACEDV OEOOUEVOV TAPEXEL TATPOPOPIES
oYETIKA pe TN ProAoyikn Aettovpyia ¢ Tpoteivng. Kabmg ot devtepotayeic fdoelg
JEQOUEVMV GUYKPOTOVVTOL OO TOAAATAES TANPOPOPIES AAANAOVLYLDOV, Ol avalnTNOELS
0€ OVTEG TOPEYOVYV KAADTEPX OTOTEAEGLLOTO CYETIKA LE LOKPLVEG OYECELS TPOTEIVAV,
CULYKPITIKA LE TO ATOTEAEGLLOTA OVTIOTOLY®OV avalNTNOE®V € KVPLEG PAGELS
dedoUEVOV.
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fingerprint

N

miatif
\_\E_ insartions
- e
Fad My
freqguency weight matrix
matrix {block)

-, -
‘:".'+ q

regular expression

Regular expression (pattern) givot pio covtoun meptypar vog Hotifov: to X
oLpPoAilet Eva omol0dMmoTE apvoEDL Kat oTig TapevBEselg etvor Ta apvoééa mov
EMTPEMOVTOL GE QLT TN OBEo.

Fingerprint (] aAAMdG vToypaen| - signature) eivar £va chvoro omd potifa. Oleg ot
TANPOQOPIES Yo TOL apvoE€a S1aTNPOVVTAL LUE TNV LOPOT TVAK®V GUYVOTITOV.

Block &ivon éva fingerprint 61ov otov mivako cuyvotitev tpoctifeton pio
BaBuordynon.

Profile eivat éva block mov ypnotponotiei Tig mAnpoopieg amd OAn TV aviieToiynomn,
ONAadn cvoumepthapuPaver Kot To KEVAL.

Hidden Markov Models givat povtéda mBavotitov tov mapdyovtal and ta profiles.

PROSITE

H PROSITE odwtnpeitar 6to Swiss Institute of Bioinformatics. Xtnv PROSITE, ot
OIKOYEVELEG TV TPOTEIVOV UITOPOVV VA YOPOKTNPIGTOVV At TO LOVASIKO, TTLO
dwtnpnuévo potifo to omoio gvromiletal og il TOAAATAY OVTIGTOLYNON YVOCTOV
opoAdywv. Ta potifa avtd Teptéyovv KmOKOTOMUEVES flodoyikég Asttovpyieg —
KAEWW: evepyEc meployég evOOL®V, BEGELS GTIG OTTOIEC O GLVOETNG GLVOELETAL LUE TO
VOGTPOUOL, K.A.T.

Me avalnton otnv PROSITE pmopel va mpocdiopiotel | otkoyévela TpmTeiviv
otV omoia avnkel pia véa ariniovyia. Yrapyetl emiong n dvvatdtnTa vo
TPOGIOPIGTOVV Ol TEPLOYEG TIG OTOLES TEPIEYEL 1) AAANAOLYI QLLTY).

2tnv PROSITE, 1o potifa k@dtkomotodviol Gov KovoVIKEG EKPPACELS (1] LOVTELA. -
patterns).

H PROSITE Aertovpyet og €€ng: Ta povtéra (patterns) mpoépyovrot omd tnv
KataokevT| piog moAlamAng aviiotoiynong (multiple alignment) ko and tov EAeyyo
LE TO XEPL KOl OVAYyVAOPLoT TOV daTtnpnuévav teploy®v (conserved regions). X
GULVEYELDL, YPNOULOTOIDOVTAG EVA 1|01 OVOYVOPIGUEVO LOVTELD, TPAYLOTOTTOEITON Lot
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avalrmon otv SWISS-PROT mpokeipévon va avayvopiotody oL TPOTEIVES e
TOPOLOL0L LOVTEAQ, KOl EMEITO EAEYYETOL 1] EMIO00T) / a&io TOV HOVTEAOV: TTPEMEL VL
VILAPYOVV UOVO GMOCTEG AVTIOTOYNGCELS / Tapracpata (aAndivég — Betucéc) Kot
kaBoLov AavBacpéves avtiotoymoels / toupldopata (Aavlaouéveg — Oetikéq). e
TEPIMTOON TOL TO HOVTELD TOPAYEL TOAAES AavBacpuéves — BeTiKES, TOTE TPOTYLATOL
va ypnoonombet kdmoto GAAO LOVTEALO.

Aopn kataympnocov g PROSITE

Yrdpyovv dvo tomot kataydpnong oty PROSITE: o évag elvat éva apyeio dedopévmv
7oV KoTaokevaleTot pe mopdpoto Tpoémo 0nmws ot SWISS-PROT kot o dAAog givat
&val apyelo KEWEVOUL.

To apyeio dedopévav Exet v axdlovdn popen:
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OPSIN; PATTERN.

PS00238;

APR-1990 (CREATED); DEC-2001 (DATA UPDATE); AUG-2004 (INFO UPDATE).
Visual pigments (opsins) retinal binding site.

[LIVMFWAC] -[PSGAC]-x(3)-[SAC]-K-[STALIMR]-[GSACPNV]-[STACP]-x(2)-[DENF]-
[AP]-x(2)-[1Y]-

/RELEASE=44_2,157002;

/TOTAL=197(196); /POSITIVE=192(191); /UNKNOWN=0(0); /FALSE_P0S=5(5);
/FALSE_NEG=1; /PARTIAL=4;

/TAXO-RANGE=??E??; /MAX-REPEAT=2;

/SITE=5,retinal;

QOH1Y3, OPN3_HUMAN, T; QOWUK7, OPN3_MOUSE, T; QOUHM6, OPN4_HUMAN, T;
Q9QXZ9, OPN4_MOUSE, T; P22269, OPS1_CALVI, T; P06002, OPS1_DROME, T;
P28678, OPS1_DROPS, T; 025157, OPS1_HEMSA, T; P35360, OPS1_LIMPO, T:
015973, OPS1_PATYE, T; Q94741, OPS1_SCHGR, T; P08099, OPS2 DROME, T;
P28679, OPS2_DROPS, T; 25158, OPS2_HEMSA, T; P35361, OPS2_LIMPO, T;
015974, OPS2_PATYE, T; 26495, OPS2_SCHGR, T; P04950, OPS3_DROME, T;
P28680, OPS3_DROPS, T; P08255, OPS4 DROME, T; P29404, OPS4 _DROPS, T:
P17646, OPS4_DROVI, T; P91657, OPS5 _DROME, T; 001668, OPS6_DROME, T:
P51471, OPSB_ANOCA, T; P90680, OPSB_APIME, T; P51472, OPSB_ASTFA, T:
P51490, OPSB_BOVIN, T; QOWGA8, OPSB_BRARE, T; P32310, OPSB_CARAU, T:
P28682, OPSB_CHICK, T; 013227, OPSB_CONCO, T; P35357, OPSB_GECGE, T:
P03999, OPSB_HUMAN, T; P51491, OPSB_MOUSE, T; P87365, OPSB_ORYLA, T:
P60573, OPSB_PANPA, T; P60015, OPSB_PANTR, T; 063652, OPSB_RAT , T:
013092, OPSB_SAIBB, T; 042294, OPSD_ABYKO, T; P52202, OPSD_ALLMI, T;
090245, OPSD_AMBTI, T; Q90214, OPSD_ANGAN, T; P41591, OPSD_ANOCA, T;
017053, OPSD_APIME, T; P41590, OPSD_ASTFA, T; Q9YGZ1, OPSD_ATHBO, T;
042300, OPSD_BATMU, T; 042301, OPSD_BATNI, T; P02699, OPSD_BOVIN, T;
P35359, OPSD_BRARE, T; P56514, OPSD_BUFBU, T; P56515, OPSD_BUFMA, T:
017292, OPSD_CAMAB, T; 018312, OPSD_CAMHU, T; 016017, OPSD_CAMLU, T;
018315, OPSD_CAMMA, T; 016018, OPSD_CAMSC, T; P32308, OPSD_CANFA, T;
P32309, OPSD_CARAU, T; 17296, OPSD_CATBO, T; Q9YGZ8, OPSD_CHELB, T;
P22328, OPSD_CHICK, T; 042327, OPSD_COMDY, T; Q90305, OPSD_CORAU, T:
042307, OPSD_COTBO, T; 042328, OPSD_COTGR, T; 042330, OPSD_COTIN, T;
090373, OPSD_COTKE, T; P28681, OPSD_CRIGR, T; P51488, OPSD_CYPCA, T;
062791, OPSD_DELDE, T; Q9YGZ4, OPSD_DICLA, T: Q9YHO5, OPSD_DIPAN, T;
QOYHO4, OPSD_DIPVU, T; 093441, OPSD_GALML, T; P79756, OPSD_GAMAF, T;
062792, OPSD_GLOME, T; Q9YGZ2, OPSD_GOBNI, T; P08100, OPSD_HUMAN, T;
042268, OPSD_ICTPU, T; P22671, OPSD_LAMJA, T; 042427, OPSD_LIMBE, T;
042431, OPSD_LIMPA, T; QOYHOO, OPSD_LITMO, T; Q9YGZ6, OPSD_LIZAU, T;
Q9YGZ7, OPSD_LIZSA, T; P24603, OPSD_LOLFO, T; Q17094, OPSD_LOLSU, T;:
028886, OPSD_MACFA, T; 062793, OPSD_MESBI, T; P15409, OPSD_MOUSE, T;
Q9YGZ9, OPSD_MUGCE, T; QOYHOL1, OPSD_MULSU, T; P79798, OPSD_MYRBE, T;
P79807, OPSD_MYRVI, T; P79808, OPSD_NEOAR, T; P79809, OPSD_NEOAU, T:
P79812, OPSD_NEOSA, T; P09241, OPSD_OCTDO, T; 018481, OPSD_ORCAU, T:
016019, OPSD_ORCVI, T; P87369, OPSD_ORYLA, T; 042452, OPSD_PARKN, T;
098980, OPSD_PETMA, T; 062795, OPSD_PHOGR, T; 062794, OPSD_PHOVI, T;
018766, OPSD_PIG , T; P79848, OPSD_POERE, T; P35403, OPSD_POMMI, T;
P35356, OPSD_PROCL, T; 042451, OPSD_PROJE, T; 016020, OPSD_PROML, T;
018485, OPSD_PROOR, T; 018486, OPSD_PROSE, T; P49912, OPSD_RABIT, T;
P79863, OPSD_RAJER, T; P51470, OPSD_RANCA, T; P31355, OPSD_RANPI, T:
P56516, OPSD_RANTE, T; P51489, OPSD _RAT , T; Q9YGZ3, OPSD_SALPV, T:
P79898, OPSD_SARDI, T; P79901, OPSD_SARMI, T; Q9YGZO, OPSD_SARPI, T:
P79902, OPSD_SARPU, T; QOYHO3, OPSD_SARSL, T; P79903, OPSD_SARSP, T:
P79911, OPSD_SARTI, T; P79914, OPSD_SARXA, T; 093459, OPSD_SCYCA, T:
016005, OPSD_SEPOF, T; P02700, OPSD_SHEEP, T; Q8HY69, OPSD_SMICR, T;
Q9YGZ5, OPSD_SOLSO, T; QOYHO2, OPSD_SPAAU, T; P35362, OPSD_SPHSP, T;
042466, OPSD_TAUBU, T; QODGG4, OPSD_TETNG, T; P31356, OPSD_TODPA, T;
062796, OPSD_TRIMA, T; 062798, OPSD_TURTR, T; P29403, OPSD_XENLA, T;
042604, OPSD_ZEUFA, T; Q9YGY9, OPSD_ZOSOP, T; Q90215, OPSF_ANGAN, T;
P22330, OPSG_ASTFA, T; QOW6A5, OPSG_BRARE, T; P32311, OPSG_CARAU, T:
QOR024, OPSG_CAVPO, T; P28683, OPSG_CHICK, T; P35358, OPSG_GECGE, T;
P04001, OPSG_HUMAN, T; 035599, OPSG_MOUSE, T; P87366, OPSG_ORYLA, T:
018910, OPSG_RABIT, T; 035476, OPSG_RAT , T; 035478, OPSG_SCICA, T;
P22331, OPSH_ASTFA, T; QOW6A6, OPSH_BRARE, T; P32312, OPSH_CARAU, T:
P51474, OPSI_ASTFA, T; P34989, OPSL_CALJA, T; 013018, OPSO_SALSA, T:
P51475, OPSP_CHICK, T; P51476, OPSP_COLLI, T; 042266, OPSP_ICTPU, T;:
042490, OPSP_PETMA, T; P41592, OPSR_ANOCA, T; P22332, OPSR_ASTFA, T;
QOWGA7, OPSR_BRARE, T; 095170, OPSR_CAPHI, T; P32313, OPSR_CARAU, T;
P22329, OPSR_CHICK, T; 018913, OPSR_FELCA, T; P04000, OPSR_HUMAN, T:
P87367, OPSR_ORYLA, T; 012948, OPSR_XENLA, T; QOWGA9, OPSU_BRARE, T:
090309, OPSU_CARAU, T; 057605, OPSU_MELUD, T; 061303, OPSV_APIME, T;
P28684, OPSV_CHICK, T; P87368, OPSV_ORYLA, T; P51473, OPSV_XENLA, T:
014718, OPSX_HUMAN, T; 035214, OPSX_MOUSE, T; P23820, REIS_TODPA, T;
P47803, RGR_BOVIN , T; P47804, RGR_HUMAN , T

P17645, OPS3_DROVI, P; 018911, OPSG_ODOVI, P; 018914, OPSR_CANFA, P;
018912, OPSR_HORSE, P;



DR  Q9Z2B3, RGR_MOUSE , N;

DR  Q6MLD2, GUAA_BDEBA, F; QOCL24, OADB_PASMU, F; P22056, POLS ONNVG, F;
DR Q99NF8, RP17_MOUSE, F; P09009, TERM_BPPRD, F;

3D 1BOJ; 1BOK; 1F88; 1GZM; 1HZX; 1JFP; 1KPN; 1KPW; 1KPX; 1L9H; 1LN6;

DO  PDOC00211;

ID givat éva mpoodoptoTtiKd, £vo, aKPOVOLO Yo TV OIKOYEVELN Kot Oglyvel To €100G
TOV SO WPIGHOV.

PATTERN onpaivet 6t éxet xpnoomoindel pio regular expression.

AC givan évag apBuodg TpocPaong (accession number).

H ypapun DE nepiéyet meprypapn tg okoyEveLas.

H ypappur DE mepiéyet meptypagn te olkoyEvelog.

H ypoappn NR diver teyviéc Aemtopépeteg ko v dayveooTiky enidoor) / a&io tov
pattern. 'Eyovv Bpebei 197 dpoteg ariniovyieg pe 5 havBoaouéveg opotdtntec.

O ypappég CC mapéyovv TANPOPopies GYETIKA (e TNV TAEVOUNON TNG OIKOYEVELNG,
TO HEYLoTO OPBd EmOVOANYE®V TOV pattern o€ pia avalnnon, K.A.T.

Metd to oxdAa akorovBovv ot ypapupés DR pe AMoteg pe apBpovg tpodcfaong kot
TPOGO10PLoTIKOVG Kwdkovg T SWISS-PROT, 6mov vapyet pia £voeién av 1o
pattern eivan wpaypotiko (T), mbavo (P), AavBacpéva Betico (F), 1 AavBacuéva
apvntikd (N).

To apyeio keévov €xel ehedBepm pHopoen:

{PDOC00211}
{PS00238; OPSIN}
{BEGIN}

* Visual pigments (opsins) retinal binding site *

Visual pigments [1,2] are the light-absorbing molecules that mediate vision.
They consist of an apoprotein, opsin, covalently linked to the chromophore
cis-retinal. Vision is effected through the absorption of a photon by cis-
retinal which is isomerized to trans-retinal. This isomerization leads to a
change of conformation of the protein. Opsins are integral membrane proteins
with seven transmembrane regions that belong to family 1 of G-protein coupled
receptors (see <PD0C00210>).

In vertebrates four different pigments are generally found. Rod cells, which
mediate vision in dim light, contain the pigment rhodopsin. Cone cells, which
function in bright light, are responsible for color vision and contain three
or more color pigments (for example, in mammals: red, blue and green).

In Drosophila, the eye is composed of 800 facets or ommatidia. Each
ommatidium contains eight photoreceptor cells (R1-R8): the R1 to R6 cells are
outer cells, R7 and R8 inner cells. Each of the three types of cells (R1-R6,
R7 and R8) expresses a specific opsin.

Proteins evolutionary related to opsins include:

- Squid retinochrome, also known as retinal photoisomerase, which converts
various isomers of retinal into 1ll-cis retinal.

- Mammalian opsin 3 (Encephalopsin) that may play a role in encephalic
photoreception.

- Mammalian opsin 4 (Melanopsin) that may mediate regulation of circadian
rhythms and acute suppression of pineal melatonin.

- Mammalian retinal pigment epithelium (RPE) RGR [3], a protein that may also
act in retinal isomerization.

The attachment site Tfor retinal in the above proteins is a conserved lysine
residue in the middle of the seventh transmembrane helix. The pattern we
developed includes this residue.

-Consensus pattern: [LIVMFWAC]-[PSGAC]-x(3)-[SAC]-K-[STALIMR]-[GSACPNV]-

[STACP]-x(2)-[DENF]-[AP]-x(2)-[1Y]
[K is the retinal binding site]
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-Sequences known to belong to this class detected by the pattern: ALL.
-Other sequence(s) detected in Swiss-Prot: 2.
-Last update: December 2001 / Pattern and text revised.

[ 1] Applebury M.L., Hargrave P.A.
Vision Res. 26:1881-1895(1986).

[ 2] Fryxell K.J., Meyerowitz E_M.
J. Mol. Evol. 33:367-378(1991).

[ 3] Shen D., Jiang M., Hao W., Tao L., Salazar M., Fong H.K.W.
Biochemistry 33:13117-13125(1994).

| This PROSITE entry is copyright by the Swiss Institute of Bioinformatics |
| (SIB). There are no restrictions on its use by non-profit institutions as |
| long as its content is in no way modified and this statement is not |
| removed. Usage by and for commercial entities requires a license agreement |
| (See http://www.isb-sib.ch/announce/ or email to license@isb-sib.ch). |

v 1" ypapun vapyet o apdude tpdcPactg (accession number) Tov KEWEVOL Ko
ot 2" ypopun vrdpyet o apiBpog tpdoPaocng (accession number) kot 0 kK®SKOC
npoodoptopo? (identification code) mov ypnotponoteiton ot SWISS-PROT.

PRINTS

H PRINTS dwatnpeitatl oto Department of Biochemistry and Molecular Biology tov
UCL. H PRINTS otmpiletar otnv apyn 0Tt Ol TEPIGGOTEPES OIKOYEVELEG TPMTEIVOV
yopaxtnpifovion amd moAlamAd dtotnpnuéva potifa (multiple reserved motifs), ko
EMOUEVMG TOAAEG, N AKOUA KOl OAES, OO QVTEG TTPETEL VAL YPTGLULOTTOOOVV
TPOKEUEVOD VO, SNUIOVPYNCOLV dAYVOGTIKEG LITOYPaPES (diagnostic signatures, 1
aAog fingerprints) yuo T péAN g KaOe owcoyévetag. Ztnv PRINTS, edv pio mpog
avaltnon aAAniovyio dev pmopécel va ToupldEel OAa ta potifa oe £va dedopévo
fingerprint (SOKTLVAIKO ATOTOTMUA), TO LOVIEAO TMOV OVTICTOUYNGEMY / TAPLOCUATMV
70 0moio £xet dOnpovpynOel amd Ta evamopeivovta pHotifo eTTPENEL GTO YPNOTN VA
Kévet pia d1dyvoon).

Y ka0e eyypoaen g PRINTS, otnv apyn tov apyeiov, o kabe fingerprint amodideton
évac ID kwdkdc, m.y. to fingerprint (1] ahAidg signature) yio to opsins tvat OPSIN.
Ka0e eyypaopn éxet éva povadikd AC, to omoio givor g poperig PRO0000 (propet va
ypnoonomBet éva AC g PROSITE) , kabag ko pio £voeEn tov apfpov tov
notifwv oto fingerprint (ot nepintwon tov OPSIN givan 3).

Yrdpyel pio evotnta pe TANPOQOpIies GYETIKA e TN SLOYVOGTIKY EMIO00T) TOV
fingerprint kot t@v potifov mov 1o arotelovv (Yo to PS00238, 123 aAiniovyieg
taipragay kot ta 3 ototyeia Tov fingerprint, eved 7 aAiniovyies taipraay povo 2
potifa).

H emopevn evotmra mopovctdlel OAeS Tig TpTEIVES 01 0moieg Tpoodropilovtan
ypnopomrowwvrog fingerprint 6tav To PS00238 avtictoryileton moAdamid ot Pdon
JEdOUEVDV.

211G EMOUEVEG EVOTNTEC TOPEYOVTAL TO. LOTIPOL TTOV XPNGYLOTOOVVTOL GOV “apyn’
(seed) omnv emovaropPovopevn avalntnon ot Péon dedopévov.

Yy terevtaio evotnro (FINAL MOTIF SETS) napéyovrot ta tpia potifa yuo tnv
K&0e oyetikn mpwteivn, pall pe v tonobecio onv apykn aiiniovyia (parent
sequence-ST), kabmg Kot Tov aptBpd Tov residues amd Tov TPONYOVUEVO YeiTOVOL
(INT).
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MNPAKTIKH E@OAPMOT'H

Aevtepotayeis facers deoouévaov — Avaxtyon ano tyy PROSITE

Y10 Internet Explorer mAnktpoAoyeiote tnv dievBvvon e PROSITE:
au.expasy.org/prosite/. ['ia va avayvopicete Tig Tpmteivec mov oyetiCovtan pe v

owoyévela mpoteivaov OPSIN Bacilopevn o pio regular expression ®g S10yvOGTIKO
3 ExPASy - PROSITE - Microsoft Internet Explorer

J File  Edit “iew Favortes Toolz Help

R, o | @ G S| B B
Eack Fonward Stop Refresh  Home Search Favortes  History b ail Print E dit
JAgdreSS I@ hitp: //ca.expasy.org/prosite/ j ﬁGo |J Links **
| it ExPASy Home page | Site IMap | Search ExPAS | Contact us | Swiss-Prot | B
Search [PROSITE = for | Clear |
PROSITE -

prcSit

@ Database of protein families and
domains

PROSITE iz a database of protein families and domains. It consists of biologically significant sites, patterns and profiles that

help to rehably identify to which known protein farmily (if any) a new sequence belongs [More details f Eeferences /
Dizsclaimer].

Release 18.33, of 15-Aug-2004 (contains 1277 documentation entries that describe 1736 different patterns, rules
and profiles/matrices).

Access to PROSITE

||PSDDE3B Quick Search | ‘ s Browse PROSTTE documentation entries
T P E a aoarch b anther LI
&

[ | |4 Intemet

R Slall"J :gj e I‘S} |J|@ExPASy - PHOSITE - ... W Microsoft Word - Doc:umenﬂl | m@@(ﬂ%@@f 5:04 pp
epyareio, mAnktporoynote tov accession code PS00238 oto mAaicilo mapakdtm Kot

emiéEte “Quick Search”.

Téte 1 10T00€Aid pe OAeG TIg TANpoopieg Yia tv OPSIN npofdAdletar, pali pe
oLVTOUN TTEPLYPOPT TNG (consensus pattern).

3 NiceSite View of PROSITE: PDOC00211 [documentation file) - Microsoft Internet E xplorer

J File  Edit “iew Favortes Toolz Help

jév»v@ﬁﬁ

Back FerariaEnd Stop  Refresh  Home

Q HE= @

Search Favorites  History
J Address I@ http: #/ca.expasy.orgdcgi-bindprasite-search-ac?PDOCO0211

B 9 w

T Pririk Edit

-

~| @t ||Liks »

| ifa ExPASy Home page | SiteMap | SearchExPASy | Comtactus | PROSITE | |
SearchlpROSlTE jforIOPSIN El Clearl

NiceSite View of PROSITE: PDOC00211 -
(documentation)

Visual pigments (opsins) retinal binding site

PROSITE cross-reference(s)

PS00238; Retrieve an alignment of Swiss-Prot true positive hits:
OPSIN [Clastal format, color, condensed wew] [Clustal format, color] [Clustal format, plan text] [Fasta
format]
Retrieve a list of all Swiss-Prot/TrEMBL entries matching PS00238
=
|@ Daone

’_ ’_ |4 Intemet

A start BRI IEGE B 505w

J @ ﬁ I‘_;;:] |J I@ HiceSite View of PR__. | W Microzaft ‘ward - Document'll




Hice5ite View of PROSITE: PDODCO0211 [documentation crozoft Internet Explol

ews  Fawvortes  Toolz  Help

Q &

Search Favorites  History

E4- o

il Pirik Edit

Back Earwand Stop Fiefresh  Home

j@,»,@ A

J Address I@ hitp: /¢ ca.expasy.org/cgi-bin/prosite-search-ac?PDOCO0211

=] @60 |[Links »

| Retrieve alist of all Swiss-Prot/TrEMBL entries matching FS00238

Documentation

=

Visual pigwents [1,2] are the light-absorbing mwolecules that wmediate wision.
They consist of an spoprotein, opsin, covalently linked to the chromophore
cis-retinal. Vision is effected through the sbhsorption of a photon by cis-
retinal which is isomerized to trans-retinal. This isomerization leads to a
change of conformation of the protein. Opsins are integral membrane proteins
with sSewen transmembrane regions that belong to family 1 of G-protein coupled
receptors (see <PDOCO0OZ210>) .

In wvertebrates four different picgments are generally found. Rod cells, which
mediate wision in dim light, contain the picgment rhodopsin. Cone cells, which
function in bright light, are responsible for color wision and contain three
or more color picgments (for exsmwple, in mamwals: red, blue and green).

In Drosophila, the eye iz composed of 800 facets or ommatidia. Each
omratidium contains eight photoreceptor cells [(R1-RS): the Rl to RE cells are
outer cells, BE7 and RS inner cells. Each of the three types of cells (R1-Ra,
R7 and BE8) expresses a specific opsin.

Proteins evolutionary related to opsins include:
— Sguid retinochrome, also known as retinal photoisomerase, which converts

various isomers of retinal into 1ll-cis retinal.
— Marmmalian opsin 3 [Encephalopsin) that may play =a role in encephalic

=l

]

’_ ’_ |Q Internet

| Slarl”J m ﬁ [ |J I@ NiceSite View of PR_.. | W Microsoft Word - Document]

ew of PROSITE: PDOC0O0211 [documenta crosoft Internet E xplo

| BER I &2 505w

ew Favortes  Tools  Help

Q G4 s

Search Favorites  History

B v .

Mal  Pint  Edi

j<:=-->-

Back Earwand Stop Fiefresh  Home

J Address I@ http: //ca.expasy. argdcgi-bindprosite-zearch-acYPO 0 CO0211

ﬂ o Go |J Links **

— Sgmid retinochromes, also known a5 retinal photoisomerase, which comverts
various isomers of retinal into 1ll-cis retinal.

— Mammalisn opsin 3 [Encephalopsin) that may play =& role in encephalic
photoreception.
— Marmalian opsin 4 [Melanop=in) that may mediate regulation of circadian

rhythm=s and acute suppression of pineal melatonin.
— Marmmalian retinal picment epitheliuwm (RPE) RGR [3], & protein that may also
act in retinal isomerization.

The attachment Site for retinal in the above proteins is o conserwved lysine
residue in the mwiddle of the sewventh transwenbrane helix. The pattern we
developed includes this residue.

Description of pattern(s) and/or profile(s)

El

Consensus pattern

[LIVMFWAC]-[PSGAC]-x(3)-[SAC]-E-[STALIMR]-[GS ACPIV]-
[STACP]-x(2)-[DENF]-[AP]-=(2)-[IY] [K is the retinal binding site]

Sequences known to belong to this

class detected by the pattern il

Other sequence(s) detected in Swiss-

Prot -

[Decermber 2001 / Pattern and text revised,

||

3]

’_ ’_ |4 Intemet

iﬂﬁlarl”J 7 & |J|@ NiceSite View of PR... | 7 Miciosoft Word - Document|

|®Q<§J%E@£ 506 pp
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[Matdvtag AC PS00238 otnv mapondve ceAMOa, TopoustalovTol To OTOTEAEGLOTOL
¢ avalntong omv PROSITE, ta onoio mepilapfdavovv OAeg T1g oyeTilOUEVES

TPWOTEIVEG LE TO GLVTNPNUEVO poTifo.
/3 NiceSite View of PROSITE: PS00238 - Microsoft Internet Explorer

J File Edt ‘iew Favortes Toolz Help |

j & s 0 | QA @B o

Back Enwand Stop  Fefresh  Home Search Favorites  Higtomy b il Frinit Edit

JAereSS I@ hittp: //ca. expasy. orgdogi-bin/nicesite. pl YPS 00238 j Go |J Lirks *

| i ExPASy Home page | SiteMap | SearchExPASy | Contactus | PROSITE |
Search |PROSITE = for Jorsi Go| Clear |

NiceSite View of PROSITE: PS00238

General information abhout the entry

Entryname  OPSIN

Arcession PS00238

mnber

Entry type [PATTERN

Date |APR-1990 (CREATED), DEC-2001 (DATA UPDATE); AUG-2004 (INFO UPDATE).
[ENTE  loooenoid

deinmentaling i e——

IName and characterization of the entry

|Descr‘iption |Visual plgments (opsins) retinal binding site.

|Dattﬁm |[LMJLFWAC]-[PSGAC]-XG)-[SAC]-K-[STALDJLR]-[GSACPN\F]-[STACP]-X(2)-[DENF]- [AP]-x| |
@] Done ’_’_|Q Internet
ghstart | | 7] @ (52 | |[£)NiceSite View of PR... | Y Microsoft Word - Documentl| A DAY e 387 5w
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/3 NiceSite View of PROSITE: PS00238 - Microsoft Internet Explorer

J File Edit “iew Fawvortes Tool: Help |
j<:=.-> Q@ B &8 @ I B I w.
Back Enwand Stop  Fefresh  Home Search Favorites  Higtomy b il Frinit Edit
| Addhess |&] htip://ca expasy.org/ogibinnicesite. pI7PS 00238 x| @Ge |J Links
|Descr‘iption |Visual pigments (opsing) retinal binding site. =l
[LIVMEWAC]-[PSGAC]-=(Z)-[SAC]-E-[3TALIME - [ GSACPIV]-[ STACP -2(2)-[DENF]- [AP]-=x
Pattern
(2)-[TT].
+ Swiss-Prot release number: 44,2 total number of sequence entries i that release: 157002
« Total number of hits in Swiss-Prot: 197 hits in 196 different sequences
s MNumber of hits on protems that are known to belong to the set under consideration: 192 hits in 191 different
sequences
o Number of hits on protems that could potentially belong to the set under consideration: 0 hits in 0 different
seguences
o MNumber of false hits {on unrelated proteing); 5 hits in 5 different sequences
& MNumber of kenown missed hits: 1
& MNMumber of pattial sequences which belong to the set under consideration, but which are not hat by the pattern or
profile because they are partial (fragment) sequences: 4
s Precision (true hits [ (true hits + falze positives)): 97.46 %
¢ Recall (true hts f (true hits + false negatives)): 99.48 %o
s Taxcnomic range: Eukaryotes
o Maximum known number of repetitions of the pattern i a single protein: 2
o Interesting' site i the pattern: 5,retinal d|

|@ Daone
gstart | | 77| @ 51 ||[£]NiceSite View of PR...

’_’_|Q Internet
| BEe DAY e 37 5w

T Microsoft wWord - D ocument‘ll

3 NiceSite View of PROSITE: PS00238 - Microsoft Internet Explorer

J File Edit ‘iew Fawvortes Toolz Help |

5 =
S < BT A B e~ N B s R B
Back Fmwand Stop  Refresh  Home Search Favorites  History I ail Prink Edit
JAQIdress I@ hitp: //ca. expasy.orgfcgi-bin/nicesite. pl ?PS 00238 j P Go |J Lirks **
+ Taxcnomic range: otes
I ange: Eukaryot =l
o Maximum known number of repetitions of the pattern m a single protein: 2
s 'Interesting' site in the pattern: 5,retinal
Cross-references
True positive hits:
OPN3_HUMAN (Q9H1Y3), OPN3_MOUSE (QSWUK?7), OFN4_HUMAN (QSUHMS),
OFN4 MOUSE (QOQXZ0), OPS1 CALVI (P22269), OPS1 DROME (PO600Z),
OPS1 _DROFS (P28675), OPS1 HEMSA (Q25157), OFS1 LINPO (F35360),
QP31 _PATYE (015973), OP31 SCHGR (Q54741), OP32Z DRCME (POS0S3),
OPS2_DROPS (P28679), OPS2 HEMSA (Q25158), OPSZz LINPO (P35361),
OPS2_PATYE (015974), OPSZ_SCHGR (Q26495), OFS3_DROME (FO45950),
OPS3_DROPS (P28680), OPS4 DROME (POS255), OPS4 DROPS (P20404),
OFS4 DROVI (F17646), OFSS DROME (F91657), OPS6 DROME (QO1668),
OPSE_ANOCA (PS51471), OP3IE_APIMNE (PS0650), OPSE_ASTFL (P514732),
OPSE_BOVIN (P51490), OPSE_BRARE (QOWeds], OPSE_CARAU (P32310),
OFSE_CHICK (F2S682), OPSE_CONCO (013227), OPSE_GECGE (P35357),
OPSE_HUMAN (PO3920), OPSE MOUSE (P51401), OPSE ORYLA (PE7365),
OFSE_PANFAL (P60573), OFSE_PANTR (F60015), OPSE RAT  (Q63652),
OFSE_SATEE (01309&), OPSD_ABYKO (042294), OP3D_ALLMI (PS2202),
OPSD_AMBTI (Q90245), OPSD_ANGAN (Q90z14), OPSD ANOCL (P41591),
OFSD_APINE (Q17053), OPSD_ASTFA (P41530), OPSD_ATHBO (QIYGZL),
OPSD_BATMU ((042300), OPSD BATNI (042301), OPSD BOVIN (PO2699),
OFSD_BRARE (F35359), OFSD BUFEU (P56514), OPSD BUFMA (P56515), |
@] Done ’_’_|e Internet
) Start T Microsoft Word - Document] ||%@Q<BEE§3;E 5:09 pp
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Hice5ite Yiew of PROSITE: P500238 - Microzoft Internet Explorer

J File Edt ‘iew Favortes Toolz Help

o2 -9 a9 4 a & 3 o 9 ¥.
Back FEniEnd Stop  Refresh  Home Search Favorites  Histony I ail Pirik Edit
| Addhess |&] htip://ca expasy.org/ogibinnicesite. pI7PS 00238 x| @Ge |J Links »
— i T Y FEFEF o= oA I iist N b B 1
OFSD_APIME (Q17053), OPSD_ASTFA (P41590), OP3D_ATHEC (Q9¥GE1), :I
OPSD_BATNU (042300), OPSD_BATNI (022301), OPSD BOVIN (PO2693),
OPSD_BRARE (P353539), OPSD_BUFBU (PS56514), OPSD_BUFML (PS651S),
OPSD_CAMAE (Q172092), OP3D_CAMHU (D18312), OP3D_CANLUT (21&017),
OPSD_CAMML (O18315), OPSD_CAMSC (016018), OPSD CANFL (P3z30s),
OPSD_CARAU (P32309), OP3D_CATEQ (Q17296), COP3D_CHELE (Q9YGEIS) .,
OPSD_CHICE (P22328), OPSD_COMDY (022327), OPSD CORAU (Q90305),
OPSD_COTEO (042307), OPSD_COTGR (042328), OPSD_COTIN (042330,
OPSD_COTEE (Q90373), OP3D_CRIGR (P28681), OP3D_CYPCA (P51488),
OPSD DELDE (062791), OPSD DICLA (Q9YGZ4), OPSD DIPAN (QIY¥HOS),
OFSD_DIPVU (QOYHO4), OPSD_GALML (053441), OP3D_GAMAF (B79754),
OPSD_GLOME (062732), OPSD_GOENI (Q9¥GZz), OPSD HUMAN (POS100),
OPSD_ICTPU (042268), OPSD_LAMJIAL (P22671), OPSD_LINBE (042427),
OPSD_LIMPA (042431), OP3D_LITHO (QOYVHOO), OP3D_LIZAT (QOYGIG),
OPSD LIZSL (Q3¥GET7), OPSD_LOLFO (P24603), OPSD LOLSU (Q17094),
OPSD_MACFA (QZ88E86), OPSID_MESEI (082793), COP3D_MOUIE (P15403),
OPSD_MUGCE (QSYGES), OPSD MULSU (Q9YHO1), OPSD MYRBE (P79798),
OPSD_MYRVI (P79807), OPSD_NEOAR (P79808), OPSD_NEOAU (P75803),
OPSD_NEQZA (P7Og512), OP3D_OCTDO (POSZ241), OP3D_ORCAT (215451,
OPSD_ORCVI (O16018), OPSD ORYLL (PS7369), OPSD FARKN (042452),
OPSD_PETMA (Q953980), OP3D_PHOGR (Q82795), OP3D_PHOVI (0627594),
OPSD_PIG {O18766), OFSD POERE (P79843), OPSD POMMI (P35403),
OPSD_PROCL (P35356), OPSD_PROJE (022451), OPSD_PROML (016020),
OPSD_PROOR (Q15485), OP3D_PROZE (D18486), OP3D_RAEBIT (P49912),
OPSD_RAJER (P79563), OPSD RANCAL (PS51470), OPSD RANPI (P31355),
OPSD_RANTE (PS6516), OP3D_RAT (B514589), OP3D_SALPV (Q9¥GZ3),
OPSD SARDI (P79895%) . OPSD SARMI (P79901) . OPSD SARPI (O9Y¥GZON . LI

(3]

| Slarll“ 7 @& =3 |J I@ NiceSite View of PR_.. | [ Microsoft Word - Document]

NiceSite

J File Edit ‘iew Fawvortes Toolz Help

w of PROSITE: PS00238 - Microsoft Internet Explorer

’_ ’_ |4 Intemet

|BEe I e (37 5w

j<:=.-»v@ Q @ @ B 5 w.
Back Fmwand Stop  Refresh  Home Search Favorites  History I ail Prink Edit
| Adeess @] hitp://ca. expasy. og/cgibindnicesite. pl7PS 00238 x| e |J Links *
COPSD_PHOCH (O15455), OPSD PHOSE (019486), OPSD RARIT (P490TZ), ;|
OFSD RAJER (P79863), OPSD RANCA (P51470), OPSD RANPI (P31355),
OF3D_RANTE (PS56516), OPSD_RAT  (P51489), OPSD SALPV (Q9Y¥GZ3),
_ OPSD SARDI (P79898), OPSD SARMI (P79901), COPSD SARPI (Q9¥GZO),
Swiss-Frot OPSD_SARPU (P79902), OPSD_SARSL (QSYHO3), OP3D_SARSP (P79903),
OPSD SARTI (P795911), OPSD SARXA (P79914), OPSD SCYCA (093459,
OFSD SEPOF (016005), OPSD SHEEP (PO2700), OPSD SMICR (QBHY63),
OF3D_SOL30 (Q9YGES), OPSD_SPAAU (QSYHO2), OPSD SPHSP (E35362),
OP3D_TAUBU (042468), OPSD_TETNG (QSDGG4), OPSD TODPL (P31358),
OFSD_TRIMAL (D62796), OPSD_TURTR (062798), OPSD_XENLAL (P29403),
OPSD ZEUFL (042604), OPSD ZOSOP (Q9YGYD), OPSF ANGAN (Q90215),
OF3G_ASTFL (P22330), OP3G BRARE (QOWGAS), OPSG CARAU (P32311),
OF3G_CAVPO (QSRO24), OP3G CHICK (P28683), OPSG GECGE (P35358),
OPSG_HUMAN (PO4001), OPSG MOUSE (035599), OPSG ORYLL (PES7366),
OPSG_RAEIT (018910), OPSG_RAT  (035476), OPSG_SCICRK (035478),
OPSH ASTFAL (P22331), OPSH BRARE (Q9Weks), OPSH CARAU (P32312),
OPSI_ASTFL (PS51474), OPSL CALJA (P34989), OPSO SALSL (Q13018),
OF3P_CHICK (P51475), OPSP_COLLI (P51476), OPSP_ICTPU (042266,
OPSP_PETMAL (042490), OPSR ANOCA (P41592), OPSE ASTFL (P22332),
OFSR_BRARE (QOW647), OPSR_CAPHI (Q95170), COPSE_CARAU (P32313),
OPSR_CHICK (P22329), OPSR FELCA (018913), OPSE HUMAN (PO4000),
OFSR_ORYLL (PE7367), OPSR XENLA (012948), OPSU BRARE (Q9W6A9),
OF3U_CARAU (QS0309), OPSU_MELUD (057605), OPSV_APIME (061303),
OPSV_CHICK (P2B684), OPSV ORYLA (PS7368), OPSV XENLL (P51473),
OPS¥_HUMAN (014718), OPSX_MOUSE (035214), REIS_TODPL (P23820),
RGR BOVIN (P47803), RGR HUMAN (P47504)
El
&l ’_’_|e Internet

) Start |

J :\fj ﬁ <3 |J I@ NiceSite View of PR_.. | BV Microsoft Word - Document]

| BE I & S 509,
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/3 NiceSite View of PROSITE: PS00238 - Microsoft Internet Explorer

J File Edt ‘iew Favortes Toolz Help |

- =
> I A R e~ I s R
Back Enwand Stop  Fefresh  Home Search Favorites  Higtomy b il Frinit Edit
| Addhess |&] htip://ca expasy.org/ogibinnicesite. pI7PS 00238 x| @Ge |J Links
OFSX HUMAN (C14718), OPSX MOUSE (035214), REIS TODPA (P23B520), =]
RGR BOVIN (P47803), RGR HUMAN (P47504)
False negative hits (sequences which belong to the set under consideration, but which have not
heen picked up by the pattern or profile):
RGR MOUSE (Q9Z2B3)
"Potential® hits (partial sequences which belong to the set under consideration, but which are not
hit by the pattern or profile hecause they are partial (fragment) sequences):
OPS3_DROVI (P17645), OPSG ODOVI (018911), OPSE CANFL (015914),
OPSR_HORSE (018912)
False positive hits (sequences which do not belong to the set under consideration):
GUAAL BEDEEA (Q6MLDE), OADE PASMU (Q5SCLZ4), POLS_ ONNVG (P2Z2054),
RP17 MOUSE (Q9SNFS), TERM BPPRD (POS009)
Retrieve an alignment of Swiss-Prot true positive hits:
[Clustal format, color, condensed wiew] [Clustal format, color] [Clustal format, plain text] [Fasta format]
FT?]? e |1BOJ'; 1BOE; 188, 1GZM, 1HZ3; 1JFF; 1EPN, 1IKPW,; 1KPI; 1195, 11LNE; =l

(3]

| Slarll“ 7 @& =3 |J I@ NiceSite View of PR_.. | [ Microsoft Word - Document]

’_ ’_ |4 Intemet

|BEe I e 387 510w
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3 NiceSite View of PROSITE: P500238 - Microsoft Intemnet Explorer

J File  Edit “iew Favortes Toolz Help |

jév»v@ﬁ@@aavw,

Back FerariaEnd Stop  Refresh  Home Search Favorites  History te il Print Edit
| Adhess [@] hip://ca.expasy. ong/ogibindnicesite. pl7PS 00238 | @ |J Links #
| [[Clustal format, color, condensed wiew] [Clustal format, color] [Clustal format, plain text] [Fasta format] =]
Dl : : 1BOJ, 1IBOK, 1F88; 1GZN, 1HZI, 1JFF; 1EPM, 1KPW, 1EPIX, 1L8H, 11L&,
Detailed wew e s

Vigw entry in original PROSITE format
View entry in ranw fext formai (ho links)
Direct ScanFrosite submission

I vau wauld like to retrieve all the Swiss-Frat entries referenced in the DR lines of this eniry (with the exception af
Jalse pogitive hits) , you can enter a file name. Thase entries will then be saved to a file under this name in the
directory outgoingaf the ExPASy anonymous fip server, from where you car download it. (FPlease note that this
temparary file will only be kept for I weel,)

File nawme: I
Format: ® Swiss-Frot © Fasta

Feset |0r‘ Create file

| il ExPASy Home page Site Map Search ExPASy | Comtactus | PROSITE |
r r r r r r r r —
& ’_ ’_ |4 Intemet
= | Slarll J @ a I‘_;;:] |J I@ HiceSite View of PR__. | W Microzaft ‘ward - Document‘ll | %@g(ﬂ%@,@ﬁ 510 pp
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Enéyoviag PDOCO00211 oty mapandve cerida, mapovcsialetal oe eAehOepm
popoen Kepwévou to apyeio yio tnv OPSIN.

2} PROSITE: PDOC00211 [documentation file] - Microsoft Intemet E xplorer
J File Edit ‘iew Fawvortes Toolz Help |

j<:=.-»v@ Q @ @ B 5 w.

Back FEariaEnd Stop  Refresh  Home Search Favorites  History (LT Print Edit
JAQIdress I@ http: 4/ ca. expasy.orgdogi-bindget-prodoc-entry ?PDOCO0211 j @Go |J Lirks **
| il ExPASy Home page | SiteMap | SearchExPASy | Contactus | PROSITE |

Hosted by CBR Canada Mirror sites: |Australia Bolivia |China K orea |Switzerland Taiwan USA‘

Sea.rchIPROSWE j forIOPSIN El Clear |

PROSITE: PDOC00211 (documentation)

Fiew entry in MiceSite formuat

{PDOCO0OZ211}
{PS00235; OPSING
{BEGIN}

IR R RS R RS A RS R AR RS R R R R RN R R

* Wisual pigwents (opsins) retinal binding site *
o o o o e o e o o

Visual pigments [1,2] are the light-shsorbing molecules that mediate vision.
They consist of an apoprotein, opsin, covalently linked to the chromophore
cis-retinal. Wision is effected through the absorption of a photon by cis-

retinal which is isomerized to trans-retinal. This isomerization leads to a
change o0of conformation of the protein. Opsins are integral menbrane proteins j
J O SR NPT NORPURE SR S PRE-JENpO I DU SR SRR [

@] Done ’__’_|e Internet
stant| | 4 @ 1 ||[&)PROSITE: PDOCO02... | B Microsolt Werd - Documentl | BEIEYE B 512w

PROSITE: PDOC00211 [documentation File] - Microsoft Internet E xplorer

J File Edit ‘iew Fawvortes Toolz Help |

j<:=,->, Q @ @ B 11

Mal Pt Edt

Back FEariaEnd Stop  Refresh  Home Search Favorites  History
JAQIdress I@ http: 4/ ca. expasy.orgdogi-bindget-prodoc-entry ?PDOCO0211 j @Go |J Lirks **
cis-retinal. WVision is effected through the sbsorption of a photon by cis- ;I

retinal which is isomerized to trans-retinal. This isomerization leads to a
change of conformation of the protein. Opsins are integral membrane proteins
with =sewven transmenbrane regions that belong to family 1 of G-protein coupled
receptors [(see <PDOCO0210=) .

In wvertehrates four different pigments are generally found. Fod cells, which
mediate vision in dim light, contain the pigwent rhodopsin., Cone cells, which
function in bright light, are responsible for color vision and contain three
or more color pigments [(for example, in mammals: red, blue and green).

In Drosophila, the evye is composed of 300 facets or omoatidia. Each
ommat idiwn contains eight photoreceptor cells (R1-B8): the Rl to Ré cells are
outer cells, E7? and R3 inner cells. Each of the three types of cells (R1-E6,
E7 and BE3) expresses a specific opsin.

Proteins evolutionary related to opsins include:

—= Sguid retinochrome, also known as retinal photoisomerase, which converts
wvarious isomers of retinal into 1l-cis retinal.

- HMammalian op=in 3 [Encephalop=in) that may play a role in encephalic
photoreception.
- Mammalian opsin 4 [Melanopsin) that mway mediate regulation of circadian

rhythms and acute suppression of pineal melatonin.
- Mammwalian retinal pigwent epitheliwas (RPE) RGR [3], a protein that may also
act in retinal isomerization.

@] Done ’_’_|e Internet
stant| | 4 @ 1 ||[&)PROSITE: PDOCO02... | B Microsolt Werd - Documentl | BEIEYE B 512w
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PROSITE: PDOCO0D211 [documentation file] - Microzoft Internet E xplorer

J File Edt ‘iew Favortes Toolz Help

Q @ @

Search Favorites  Higtomy

B 9 w .

Mail Prink Edit

j@,-»,@ A

Back Enwand Stop  Fefresh  Home

JAgdress I@ http: #/ca. expasy.orgdcgi-bindget-prodoc-entry ?PDOCO0211 j @Go |J Lirks *

The attaclment site for retinal in the sbove proteins is a conserved lysine
re=sidue in the middle of the sSewventh transmenmbrane helix. The pattern we
dewveloped includes this residue.

-Consensus pattern: [LIVMFWAC]-[PSGAC]-x(3)-[SAC]-K-[STALIME] - [GSACFNV] -
[ETACP] -x (2] -[DENF] -[AP]-xi2)-[I¥]
[E i= the retinal binding site]
—Sequences known to belong to this class detected by the pattern: ALL.
—-Other seguence (=] detected in Swiss-Prot: 2.
-Last update: December 2001 / Pattern and text revised.

[ 1] ipplebury M.L., Hargrawve P.A.
Vision Res. Z26:1881-15595(195a) .

[ 2] Fryxell E.J., Meyerowitz E.M.
J. Mol. Evol. 33:367-378(1991).

[ 3] Shen D., Jiang M., Hao W., Taoc L., Salazar M., Fong H.E.W.
Biochemistry 33:13117-13125(1594).

| This PROSITE entry is copyright by the Swiss Institute of Bioinformatics
| (2IB). There are no restrictions on its use by non-profit institutions as
| long as its content 1i=2 in no way modified and this statement is not
| removed. Usage by and for commercial entities requires a license agreement
| (See http://www.isb-sib.ch/announce/ or email to licensefiskb-s=ib.ch).

=

=l

@] Done ’_’_|Q Internet
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["o tov TPoGd10pPIoUO TOV OIKOYEVEIDV TPOTEIVAOV 01 omoieg oyetilovtat pe v
OPSD SHEEP, oty npdt ceAida g PROSITE minktporoynote tov kmdkd (AC)

nov €xet avt ot SWISS-PROT (P02700) oto avtiototyo nedio ko emAélte “Quick
Scan’.

a ExPASy - PROSITE - Microsoft Internet Explorer

15/ x]
| &

File Edit Y“iew Favorites Tools Help

OBack - e - lﬂ lgl _:\J ‘ /.j\’Search \;j:./Favorites @Med\a {‘3

Address Ig‘] http:/fau. expasy .orgfprositef

- 2 L@

j Go | Links | Morton Antivirus E A
-

‘ iils EXPASy Home page ‘ Site Map | Search ExPASy | Contact us ‘ Swiss-Prot |

Search |FROSITE 7= for | o] Clear

PROSITE
Database of protein families and domains

praSite

PROSITE is a database of protein families and domains. It consists of biologically significant sites, patterns and profiles that help to reliably identify to which known
protein family {if any) a new sequence belongs [Iore details [ References / Disclaimer].

Release 18.34, of 16-Aug-2004 (contains 1277 documentation entries that describe 1736 different patterns, rules and profiles/matrices).

Access to PROSITE

Quick Search
in PROSTTE by AC, ID or documentation text
I Prefiz and append wildcard '* to words

Browse PROSITE documentation entries
Search by author

Search by citation

Search by description

Search by full text search

SRE - Sequence Retrieval System

+ Download by FTP

Tools for PROSITE

Scan PROSITE patterns, profiles and rules with a Swiss-ProtTYEMBL AC, ID or paste
vour own sequence in the box below (for more options, use the ScanProsite form):

o ScanProsite - Scan a sequence against PROSTTE or a pattern
against Swiss-Prot or PDE and visualize matches on structures

PO27700 1= "**" with graphical view and feature detection
» WotifScan - Scan a seouence against the profile entries in |
|&] Done ,_’_ 8 Internet

d—_}start| 18] Bivinfoz - Microsoft wiord | £ ExPASY - PROSITE - M... | Bitinfa_course | ‘ ra @| ACE.-1 T

} ScanProsite Results Yiewer - Microsoft Internet Explorer

LIEY
| &

File Edit W“iew Favorites Tools Help

eﬁack - \_)l - Iﬂ |§| 7;\1 ‘ ,“"Saarth ‘f:\"/ Favorites @Med\a {‘;“. -,?, — QI ‘a

Address [{€] hetpfau.expasy.orgjcaibinjprositeScan¥ien. cascanflle=E01554 16574.scan.gz El=E |L\r|ks | Morton Antivis [«
=

\ iy ExPASy Home page | SiteMap | SearchExPASy | Contactus | Swiss-Prot | PROSITE |

Search |PROSITE = for [OPSIN Ga| Clear |

Proteomics tools |

e ScanProsite Results Viewer

This view shows ScanProsite results together with rule-based predicted features inside (profile) matches

exclude splice variants; show hits of frequently occuting patterns

Hits for all PROSITE (release 18.34) motifs on sequence OPSD_SHEEP [Swiss-Prot (release 44.3)]:
found: 18 hits in 1 sequence

PO2700 OPSD_SHEEP (345 aa)
Rhodopsin. Owis anes (Sheep)

MNGTEGPNFYWPFENETGYVRSPFEAPQY VLAEPUQF SMLAAYMFLLIVLGFP INFLTLYVTVOHE
ELRTPLNYILLNLAVADLFMWFGGF TTTLYTSLHGVFWFGPTGCNLEGFFATLGGE TALWSLVWL A
IERVVVWCEPNSNFRFGENHATMGY AF TIWVMAL ACAAPPLVGHSRYIPQGHOCSCGALYFTLEFET
NNESFVIYMFVWHFSIPLIVIFFCYGOLVF TVEE AL LQQOESATTOEAEKEVTRMVIIMVIAFLIC
WLPYAGVAFVIFTHQGSDFGP IFMTIPAFF AKSSSVYNPV IV IMMNEQF RNCNL TTLCCGENPLGD
DEASTTVSETETIOVAPL

1 100 200 300 400 500 500 700 300 900 1000
ruler:

|
[& 1| o mmkernet
@) start| 6] Bioinfoz - Microsoft Word |[£7 ScanProsite Results ... ) Bisinfo_course | =] conrecting ateret... ‘ Fd @| &« 0 2t
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} ScanProsite Results Yiewer - Microsoft Internet Explorer

===

File Edit W“iew Favorites Tools Help

| &

eBack - J - |ﬂ @ k;j ‘ /.__) search ‘-3‘:'\'( Favarites @Med\a -€‘3| <~ :f D J ‘a

Address Iﬂ:l http:/fau. expasy.orgjcgi-binjprositeScanview. cgizscanflle=60159416974.5can.g2

j Go | Links | Morton Antivirus E -

1 100 200 300 400 500 [ 700 800 00
ruler:

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

Hits by PS50262 G_PROTEIN_RECEP_F1_2 G-protein coupled receptors family 7 profile ©

PO2700 -
(OPED_SHEEP) Cllaney — v

Rhodopsin. Owis aries (Sheep)

54 -306: score = 41.5965

INFLTLYVTVOHKELRTPLNYILLNLAVADLFMVF GGFTTTLY TSLHGYFVFGPTGCHLE
GFFATLGGE IALWSLVVLAIERVVVVCKPM3NFR-FGENHAINGVAF TWWMALACLAPPL
VG-WSRYIPQGMOCSCGALYF TLkpEINNESFVIVHF -VVHFSIPLIVIFFCYGOLVE TV
KEAARQOO--ESATTOKAEREVTRMVIINVIAFLICWLP YAGVAF ¥ IF TH-—-QGSDFGP
IFMTIPAFFAKISSVYNEVIY

hits by patterns: [2 hits (by 2 distinct patterns) on 1 sequence]

PO2700
(OPSD_SHEEP) u ™ (345 aa)

Rhodopsin. Owis aries (Sheep)

PS00237 G_PROTEIN_RECEP_F1_1 G-protein coupled receptors family 1 signature
123 - 139: IALwsLwvLAIERYwwY

PS002358 OPSIN Visual pgments (opsins) retinal Binding site

-

1000

=l

) start| B Bioinfo2 - Miaasaft word [ £] ScanProsite Results V... L) BioivFa_course | 7 connectingstenet..

canProsite Results Yiewer - Microsoft Internet Explorer

I
‘ # @| A« 2t

=18]x]|

File Edit Y“iew Favorites Tools Help

| o

@Back - ‘.J ™ |ﬂ @ _:] ‘ /.j Search H:j:( Favarites @Med\a €3| <]~ :f E _J 'ﬁ

Address I@;I http:/fau. expasy .orgfcgi-binfprosite/ScanYiew. coitscanfile=60153416974. scan.gz

j Go | Links | Morton Antivirus & A

123 -13%: IALwsLvVvLAIERYwVV B

PS002358 OPSIN Visual pgments (opsins) retinal Binding site

290 - 306: IPaffAKSSSwylNPwi¥

hits by patterns with a high probability of occurrence or by user-defined patterns: [15 hits (by 5 distinct patterns) on 1 sequence]

E%%_SHEEP) ||I|I i II , GBea)

Rhodopsin, Ows anes (Sheen)

ES00001 ASN_GLYCOSYLATION N-glcosyistion site :

2.5: NGTE

15-18: NETG

200 - 203: NESF

PS00005 PKC_PHOSPHO_SITE Protein Linase G phosphondation site

14 - 16: 3InK

193 - 195: T1K

229 -231: TvE

243 - 245: Tk

PS00007 TYR_PHOSPHO_SITE Tyrosine kinase phosphonyiation site

21-29: RspfEapg¥

PS00006 CK2_PHOSPHO_SITE Casein kinase [l phosphondation site El
@ T e
.:Estart| B Bioinfoz - Microsoft Word | ] ScanProsite Results ¥... | Bioinfo_course I ) Connecting atenet... ‘ ra @| A ;’W
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7} ScanProsite Results Yiewer - Microsoft Internet Explorer =181

Fie Edit ¥iew Favortes Tools  Help |a-

@Back - O - @ @ \'_b ‘ psaarch *Favorltes eMed\a @| E?Rv :l’,

Address @ http:/fau. expasy.orgicgi-binjprosite/Scantiew, cgivscanfile=60159415974.scan. gz ﬂ Go | Lirks | Morton Antivirus E -
e

= = - =

21.-29: RapfEapg¥

PS0000E CK2_PHOSPHO_SITE Casein kinase [l phosphondation site

22 .25: IpfE
229 . 232: TvkE
338 - 341: SKtE

PS00008 MYRISTYL MN-myristoyvistion sie

89 -94: GGELTT
120 - 125: GGeill
156 - 161: GVaETw
182 - 187: GMegeSC
Legend:
— . — +
disulfide bridge active site ather ‘ranges’ ather sites

hatizantal scaling: IU ]

do not show text labels: [

do not show sites in hits: ™

do not show ranges in hits: [~
redisplay

=]
[&) ’_,_’_ @ Internet
lt{start| B Bioinfoz - Microsoft Word | ] ScanProsite Results ¥... | Bioinfo_course I ] Cannecting atenet... ‘ ra @| &<l 2w
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Ymv npadt oerida g PROSITE eniong, vrdpyet n duvatdtta yio ovalnitnon tov
TOOVAOV OIKOYEVEIDV GTIC OTOLEC EVOEYETAL VO VIKEL It aAAnAovyia, Kabdg Kot g

OYXETIKN pE TNV aAAndovyia teployns (domain). ['a To 6komd aWT0, E1GGYETE TNV
aAAnlovyia oto kotdAAnAdo medio Ko emiéEte “Quick Scan”.

a ExPASy - PROSITE - Microsoft Internet Explorer == ﬂ
File Edit Y“iew Favorites Tools Help

OBack - O - Iﬂ Igl ;\J ‘ /..7 ) Search \“:-\:fj Favarites wMed\a 6‘"{ ey = - @

Address I@j http:/fau. expasy .orgfprositef

j a Go | Links | Morton Antivirus E A
-

‘ iils EXPASy Home page ‘

Site Map | Search ExPASy | Contact us

Search |FROSITE 7= for | o] Clear

PROSITE
Database of protein families and domains

Swiss-Prot |

praSite

PROSITE is a database of protein families and domains. It consists of biologically significant sites, patterns and profiles that help to reliably identify to which known
protein family {if any) a new sequence belongs [Iore details [ References / Disclaimer].

Release 18.34, of 16-Aug-2004 (contains 1277 documentation entries that describe 1736 different patterns, rules and profiles/matrices).

Access to PROSITE

Cuick Search Browse PROSITE documentation entries

.
in PROSITE by AC, ID or documentation text O Sl oy it
I Prefiz and append wildcard '* to words O el o g
.
.

Search by description

Search by full text search
» SRS - Sequence Retrieval System
+ Download by FTP

Tools for PROSITE
Scan PROSITE patterns, profiles and rules with a Swiss-ProtTYEMBL AC, ID or paste
vour own sequence in the box below (for more options, use the ScanProsite form):
MNGTEGPNFY VPFINETGVV RIPFEAPOYY B

o ScanProsite - Scan a sequence against PROSTTE or a pattern
against Swiss-Prot or PDE and visualize matches on structures

new

with graphical view and feature detection
ey » WotifScan - Scan a seouence against the profile entries in |
|&] Done ’_ 8 Internet
@& Startl B Bioinfoz - Microsoft Word | &) ExPASY - PROSITE - M... |_J Bioinfo_course I ] Cannecting atenet... I ‘ ra @| e« B 2rm

] ExPASY - PROSITE - Microsoft Internet Explorer _{&]x
File Edit W“iew Favorites Tools Help

| &
n
GBack - O - Iﬂ Igl ;‘J vw\'/ Fatvatites @Med\a {‘? . = - @

j a Go |L\r|ks | Morton Antivirus E -

Address I@j http:/fau. expasy.orgiprositef
PROSITE is a database of protem families and domains. It consists of biologically significant sites, patterns and profiles that help to reliably identify to which known 4]
protein family {if any) a new sequence belongs [More details [ References / Disclaimer].

/.- ) Search

Release 18.34, of 16-Aug-2004 (contains 1277 documentation entries that describe 1736 different patterns, rules and profiles/matrices).

Access to PROSITE

Cuick Search » Browse PROSTTE decumentation entries

o BRI by AT D) o Gl e il ol
™ Prefiz and append wildcard '* to words © lmado s

+ Search by description

» Search by fll text search

» SRS - Sequence Retrieval System
+ Download by FTP

Tools for PROSITE

Scan PROSITE patterns, profiles and rules with a Swiss-ProtTrEMBL AC, ID or paste

» ScanProsite - Scan a sequence against PROETTE or a pattern
vour own sequence i the box below (for mere options, use the ScanProsite form):

against Swiss-Prot or PDE and visualize matches on structures
MNGTEGFNFY VPFSNETGUV RSFFEAPQYY - " with graphical view and feature detection
(e A E e I L AR ey Led3d sl o0 T » MetifScan - Scan a sequence against the profile entries in
VTVQHRKLRT PLNYILLNLA VADLFMUFGG PROSITE and BF
FTTTLYTSLH GYFVFGPTGC NLEGFFATLG B} (ST . .
GEIALUSLVY LATERYVVVC KPHSNFRFGE « InterProScan - Scan a sequence against all the motif databases
MHAINGVAFT WVMALACLLF PLVGUSRYIP in InterPro
QGMOCSCGAL YFTLKPEINN ESFVIVHFVY e ps scan - Petl program to scan PROSITE locally
HFSIPLIVIF FCYGQLVFTV KEALAQQQES 4|

pitools - Standalone programs to create and scan PROSITE

profiles
oo | :

PEATT - Interactively generates conserved patterns from a
™ Exclude patterns with a high probability of eccurrence sentes of unaligned proteins

Cither pattern and profile search tools

[~ |
il

’7’7’7 4 Internet
@) start| 6] Bioinfoz - Microsoft Word  |[ &7 ExPASy - PROSITE - M... ) Bisinfo_course | ‘ e @| & i« Bl 2102

111



H PROSITE mapéyet 6Aa ta duvatd potifa ta onoia oyetiCovrat pe tnv aAiniovyio

Results Yiewer - Microsoft Internet Explorer == ﬂ
File Edit Y“iew Favorites Tools Help | "f
. = T 5 T
@Back =7 B |ﬂ lg __ﬂ ‘ /_)Search ‘?/:( Favarites @Med\a €3| M= ] _J @
Address I@;I http:/fau. expasy.orgicgi-binjprosite/Scantiew. cgivscanfile=480534812200.5can. 92 ﬂ Go | Lirks | Morton Antivirus E -
-
‘ s EXPASy Home page ‘ Site Map | Search ExPASy ‘ Contact us | Swiss-Prot | PROSITE | Proteomics tools |
Search |PROSITE =] or [oPEIN 6o clear |
e ScanProsite Results Viewer - | |
o
This view shows ScanProsite results together with rule-based predicted features inside (profile) matches.
exclude splice variants; show hits of frequently occuring patterns
Hits for all PROSITE (release 18.34) motifs on sequence USERSEQ1 :
found: 18 hits in 1 sequence
USERSEQT (348 aa)
MNGTEGPNF TWPF I NKTGVVRIPFEAPQYYLAEPTOFSHLAAYHFLLIVLGFP INFLTLYVTVOHE
ELRTPLNYILLNLAVADLFMVF GGF TTTLY TS LHGYFVFGPTGCNLEGFFATLGGE TALWSLVVLA
IERYVVVCEPHSNFRFGENHAINGV AF TUWVHALACALPPLVGUSRYIPQGHQCSCGALYFTLEPET
NNESFVIYMFVVHFSIPLIVIFFCYGOLVF TVEEAAAQQQESATTQRAEREVTRMVIINVIAFLIC
WLPYAGVAFYIFTHOGEDFGP IFNTIPAFF ARSSSVYNPVITINMNEQF RNCHL TTLCCGENPLGD
DEASTTVIRTETSOVAPA
1 100 200 300 400 500 [ 700 800 00 1000
ruler:
hits bv profiles: [1 hit by 1 nrofile’ on 1 seanencel =l
|&] Done ’_,_’_ 8 Internet
.:ﬁ'start| B Bioinfoz - Microsoft Word | ] ScanProsite Results ... | Bioinfo_course | ‘ # B« T 2057
2} ScanPro: Results Yiewer - Microsoft Internet Explorer & x|
File Edit W“iew Favorites Tools Help | ..f
e o = | . B
eﬁack = B |ﬂ @ ‘N ‘ - Search ¢ Favorites @Med\a €3| T i S ] J ‘a
Address [i€] hetpfau.expasy.orgjcbinjprosite/Scanien. calrscanfle=4053451.2200. scan.z El=E |L\r|ks | Horton Antivins ] =
| 1 160 00 00 400 500 600 00 00 T 000
ruler:

-

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

Hits by PS50262 G_PROTEIN_RECEP_F1_2 G-protein coupled receptors family 7 profile ©

USERSEQ! @ (348 a3)

54 -306: score = 41.596

INFLTLYVTVOHKELRTPLNY ILLNLAVADLFMWFGGF TTTLY TSLHGYFVFGPTGCNLE
GFFATLGGE IALWSLVVLATERVVVVCEPNSNF R-FGENHATHGVAF TWWMAL LCARPPL
VG-WSRYTPOGHQCSCGALYF TLEpEINNESFVIVHF - VVHFSIPLIVIFFCYGOQLVF TV
KELARQOO--ESATTOQKAEKEVTRMVIIMVIAFLICWLP FAGVAF ¥ IFTH-——QGSDFGP
IFMTIPAFFAKSSSVYNPVIYV

hits by patterns: [2 hits (by 2 distinct patterns) on 1 sequence]

USERSEQ1 = = {345 ag)

PS00237 G_PROTEIN_RECEP_F1_1 G-protein coupled receptors family 1 signature
123 - 139: IALwsLwvLAIERYwwY

PS002358 OPSIN Visual pgments (opsins) retinal Binding site

290 - 306: IPaffAKSSSwylNPwi¥
Bt s s bbb o il e ki A o e vt i o i Atk s TS bt Sl s ik ok mbnsn) A mn mriaman : |
|&] pone ’7’7’7 4 Internet

d;'startl @BimnfoZ-M\crostt ‘Word I @S:anprusite Results ¥... | Bioinfo_course | ‘ 2 @ « ﬁ. ! 20:58
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} ScanProsite Results Yiewer - Microsoft Internet Explorer & x|

File Edit “iew Favortes Tools Help | '.,'
"y % T . = R

eBack - O - |ﬂ @ kb ‘ j_)Saarch . Favorites eMed\a @| [‘{__<- (=1 E J ‘a

Address I@ http:/fau. expasy.orgicgi-binjprosite/Scanview. cgizscanfille=430534512200.5can.02
&

Go | Links | Morton Antivirus E -

-

290 - 306: IPaffARSSSvyNPviY

hits by patterns with a high probability of occurrence or by user-defined patterns: [15 hits iby 5 distinct patterns) on 1 sequence]

USERSEQ1 HE—t—t—H (346 a3)
H H—

PS00001 ASN_GLYCOSYLATION M-glcosyistion site

2.5: NGTE
15 -18: NETG
200 - 203: NESF

ES00005 PKC_PHOSPHO_SITE Frotein Linase © phosphongdation site

14 -16: SnkK
193 - 195: T1K
229 -231: TvE
243 - 245: ToK

PS00007 TYR_PHOSPHO_SITE Tirosine kinase phosphondation site
21.29: RapfEapg¥

FS00006 CK2_PHOSPHO_SITE Casein kinase [l phosphondation site
22 - 25: SpfE

229 -232; TvkE

[~ |
|&] pone ’7’7’7 4 Internet
m’startl @ BioinfoZ - Microsoft Word I @ ScanProsite Results ¥... |_J Bivinfo_course | ‘ 2 @ « Q . ! 20:58

canProsite Results Yiewer - Microsoft Internet Explorer ===l
File Edit Y“iew Favorites Tools Help | l';'
Qe - ) - [x] 2] ‘M/ﬁ search ¢ Favorites @M medn €2 | (0~ = [ | )
Address I@ http:/fau. expasy.orgfcgi-binjprosite/Scantiew. cgitscanfile=48053481 2200, 5can. gz j Go | Links | Morton Antivirus E -
PSO0000E CK2_PHOSPHO_SITE Casein kinase If phosphondation site - &
22 -25: SpiE
229 - 232: TvEE
338 - 341: SktE

ES00008 MYRISTYL W-myristoyistion sie

89 -94: GGELTT
120 - 125: GGeilL
156 - 161: GVaLTW
182 - 187: GHMgesSC
Legend:
1 * E— +
disulfide bridge active site ather ‘ranges’ ather sites

horizontal scaling IU 5

do nat show text labels: T

do not show sites in hits:

do not show ranges in hits: [~
redisplay

‘ i EXPASy Home page ‘ Site Map | Search ExPASy ‘ Contact us Swiss-Prot _ Proteomics tools |

=
|&] Done ’_,_’_ 8 Internet
wstart| B Bioinfoz - Microsoft Word | ] ScanProsite Results ¥... | Bioinfo_course | ‘ # B« T 2058
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MPAKTIKH EOAPMOTI'H
Agvtepotayeis facels oedouévay — Avalnitnon otyv PRINTS

INa npoécPacn omnv PRINTS, otov Internet Explorer mAnktpoioynote ) dievbuvon

www.bioinf.man.ac/dbbrowser/PRINTS/ ka1 otn cuvéyeia emrééte “By accession
3 PRINTS - Microsoft Internet Explorer

J File  Edit “iew Favortez Tools Help

| Axcldress [€] hup: /v bininf.man. ac.uk/dbbrowser/PRINTS/

=] @to ||Liks >
& -2, -2 B & Q @ 3 B o9 o

Eack Forward Stop Fefresh  Home Search Favorites  History b ail Frint Edit

PRINTS

PRINTS 15 a compendium of protein fingerprints. & fingerprint is a group of conserved motifs used to characterise a protein
farmily, its diagnostic power iz refined by tterative scanning of a SWISE-FROTTFEMEL composite. Taually the motifs do not
overlap, but are separated along a sequence, though they may be contiguous in 3D -space. Fingerprints can encode protein

fiuldz and fimctionaliies more femxbly and powerfully than can single motifs, full diagnostic potency deriving from the mutual
context provided by motif neighbours. References

New:

@ SPRINT - Search PRINTSLS frelational PRINTS)
D prePRINTS - Search PRINTS automatic supplement

@ InterPro - Search the integrated MnterPro family database

Direct PRINTS access:

||
&1 ’_’_|° Internet
hstart| | A @ <1 | |[E1PRIN.. B Micos. | E1PRINT. | &]hiteé7. | gRMotiaD | B A EESH 45
number”.
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a PRINTS - Microsoft Internet Explorer mEE

J File Edt ‘iew Favortes Toolz Help |
| Adeess [@]1 hitp:/ /v bicint. man, ac. uk /dbbrowser/PRINTS / | @6 |J Links

j@.@.@ﬁ@@@%vl

Back Farward Stop Refresh  Home Search Favorites  History I il Print Edit

=

Direct PRINTS access:

< Bg accession number
@ By PRINTS code

W By database code

@ By text

@ By sequence

D By title

@ By number of motifs
@ By author

@ By query language

PRINTS search:

@ Search PRINTS with NEW FingerPRTNT Scan

@ FPican

W GEAPHScan

W WMULScan

@ FingerPRIMTScan binaries and source are available: contact scordis@bioinf man ac uk

=l

& ’_’_|0 Internet
st | | 74 @ 52| |[E)PRIN.. B Micos. | £9PRINT.| &hto2. | ghMoiiaD | | BEe DAY a3 5w

[TAnKtpoAoyNOTE GE LOPPT KEWWEVOL TOV KMIKA TG TPOTEIVNG TNV omoia OEAETE va
avalnmoete otnv PRINTS ko emAéEre “ Send Query .

RINTS search via accession number - Microzoft Internet E xplorer

J File  Edit “iew Favortez Tools Help |

Jhgdress I@ hittp: /v bicink. man. ac. uk /dbbrowszer/PRIMT S /0 uizPRINTSAC. html j @Go |J Lirks **
9 ="
T S AT BE= . s LA
Back Forward Stop Fiefresh  Home Search Favorites  History b ail Prink Edit

|»

The PRINTS Fingerprint Database

Search by accession number

Construct a query by supplying an accession number in the box prowided: e.g., pr0001 & retnieves the fill entry for the knngle
domain. MModify the mformation supplied by changing the qualifier: e. g, Spe pro00] & shows the munber of motifs contaned
i the opsin fingerprint. See SMITE documentation for more mformation.

Cualifier:

{none) hd

Text string:

[Pst0z38 [ Send Guery | Reset |

Back to PRINTE

[~ |
&1 ’_’_|° Internet
hstart| | A @ <1 | |[E1PRIN.. B Micos. | E1PRINT. | &]hitsz. | gRMotiD | | BE I & (32 45
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To PS00238 avtictoyyei oty OPSIN. EmiAéEte v OPSIN yio avalnitnon oty
PRINTS pe Baon to fingerprint tng opsin

3 PRINTS Search - Microsoft Intemnet Explorer

J File Edt ‘iew Favortes Toolz Help

J Address I@ http: #fwavie_bioinf man. ac. uk /cgi-bin/dbbrowser/PRIMTS /DoPRINT S pl

j@.»v@ﬁ@@Q

Back FErriaEnd Stop Refresh  Home Search Favorites  History

| @Bo | |Liks »

B 9 w .

tail Pririk i

E
WORELIST EMNTRIES (1) :

OPSIN Wiew aligmmwent View Structure

Opsin signature

User query: Display Text "PS00238"™

=
|@ Daone

’_’_|0 Internet
st | | 74 @ 52| |[E)PRIN.. B Micos. | £9PRINT.| &hto2. | ghMoiiaD | BEe DAY e 38

Q¢ amotélecpa mapovstalovtat ot cLVOESELS (cross-links), 1 meptypapn g opsin, 1
dyvmoTtikn enidoon / a&ia kat o potifa.
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2} PRINTS Search - Microsoft Intemnet Explorer

J File Edt ‘iew Favortes Toolz Help

JAQIdress I@ -/ vy bioinf. man. ac. uk./coi-bin/dbbrowsen/PRINTS /DoPRINT S pl?emd_a=Displaykqua_a=/Fullifun_a=Codetqgst_a=0PSIM j (‘)GD |J Lirks *

j@.».@ﬁ@@@@vl

Back FErriaEnd Stop Refresh  Home Search Favorites  History I il Print Edit
-
WORELIST EMNTRIES (1) :
OPSIN Wiew aligmmwent View Structure Opsin signature
Type of fingerprint: COMPOUND with 3 elements
Links:

PRINTS; PROOZ23Y GPCREHCDOPSMN: PROO247 GPCRCAMP: PRODZ48 GPCRHGR
PRINTS; PROO245 GPCRIECRETIN: PROO250 GPCRESTEZ:; PROOS9S GPCRESTES
PRINTS; PROOZ251 BACTRELOPZIN

PRINTS; FROOSV4 OPSINELUE: FPROOSTS OPIINEEDGEN; PROOSVE OPSINEHIRHZ
PRINTS; PROOSTT CPSINRHSEH4:; PROOSYS CPSINLTRELEYE; PRO1244 PEROPSIN
PRINTS; PROOGEE PINOPZIN: PROOSYS BRHODOP3IIM: PROOZ3S RHODOPSMTLIL
PRINTS; FROOGAEY RPERETINALE

INTERFRO; IPROO1760

PROSITE; P300238 OFSIN

BELOCK3; EBLOOQZ3S

Creation date Z0-DEC-1993; UPDATE 22-JUN-1999

1. APPLEEURY, HM.L. AND HARGRAVE, F.AL.
Molecular biology of the wisual pigments.
VIZICN BES. Ze(l1Z) 15851-1895 [1956).

2. FRYXELL, K.J. AND MEYEROWITZ, E.M.
The evolution of rhodopsins and neurotransmitter receptors.
J.MOL.EVOL. 33(4) 367-378 (1951).

& ’_’_|Q Internet
st | | 74 @ 52| |[E)PRIN.. B Micos. | £9PRINT.| &hto2. | ghMoiiaD | BEIe I e 38 s

=l

PRINTS Search - M oft Internet Explorer

J File Edt ‘iew Favortes Toolz Help

JAQIdress I@ -/ vy bioinf. man. ac. uk./coi-bin/dbbrowsen/PRINTS /DoPRINT S pl?emd_a=Displaykqua_a=/Fullifun_a=Codetqgst_a=0PSIM j (‘)GD |J Lirks *

j@.».@ﬁ@@@@vl

Back FErriaEnd Stop Refresh  Home Search Favorites  History I il Print Edit

J.MOL.EVOL. 33(4) 367-378 (1991].

The evolution of rhodopsins and neurotransmitter receptors. LI

3. ATTWOOD, T.K. AND FINDLAY, J.E.C.
Design of a discriminating fingerprint for G protein-coupled receptors.
PROTEIN ENG. 6i2) 167-176 (1993].

4, ATTWOOD, T.K. AND FINDLAY, J.E.C.
Fingerprinting G protein-coupled receptors.
PROTEIN ENG. V(2] 195-203 (1994].

Visual pigments are the light-asbsorbing molecules that mediate vision [1,Z2].
They comprise an apoprotein (opsin), covalently linked to the chromophore
ciz-retinal. Vision is effected through the sbsorption of a photon by the
chromophore, which is isomerised to the all-trans form, promoting a
conformational change in the protein.

Opsins are integral membrane proteins that belong to s superfsmily of G-

protein-coupled receptors (GPCRs). The activating ligands of the different

superfamily menbers vary widely in structure and character, yet the proteins

appear faithfully to have conserved & basic structural frawmework, heliewed

to consist of 7 transwembrane (TH) helieces. Llthough the sequences of these

proteins are wvery diverse, reflecting to some extent this broad range of

activating ligands, nevertheless, motifs have been identified in the TH

regions that are characteristic of virtually the entire superfamily [3,4].

Imongst the exceptions are the olfactory receptors, which cluster together

in a subfamily, which lacks significant matches with domains 2, 4 and 6. ‘:J

] ’_’_|Q Internet
st | | 74 @ 52| |[E)PRIN.. B Micos. | £9PRINT.| &hto2. | ghMoiiaD | BEe DAY e 38
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2} PRINTS Search - Microsoft Intemnet Explorer

J File Edt ‘iew Favortes Toolz Help
JAQIdress I@ :waw.bioinf.man.ac.ukfcgi-binfdbbrowsen’PHINTSHDoF'FHNTS.pI?cmd_a:DispIay&qua_a=fFuII&fun_a:Code&qst_a:DF'SINj (‘)GD |JLinks »
j@.»,@f}ﬁ@@ea%vl

Back FErriaEnd Stop Refresh  Home Search Favorites  History I il Print Edit
PALLIAL MACCIES . ;I

SUMHMARY INFORMATION
123 ecodes involwing 3 elements
7 codes involving 2 elements _I

COMPOSITE FINGERPRINT INDEX

3| 123 123 123
z|l s 3 &

True positiwves..

OFSD CHICE OF3D CANFL OFSD TEIML OF3D RAEIT
OPED MOUSE OP3D CRIGR OPED PIG OP3D MACFL
OP3D HUMAN OP3D BUFMAL OP3D GAMAF OP3D AMETI
OF3D BUFED OFP3D RANCA OFP5D FANFI OF3D EANTE
OFPSF ANGAN OPSD NECSA OPSD ORYLA OPSD SARDI
OFSD FOERE OF3D ANOCL OFSD ZEUFL OF3D ASTFL
OPED PHOVI OP3D PHOGR OPED CYPCA OP3D BOVIN
OPSD RAT OP3D ALLMI OPSD XENLA OP3D ZHEEP
OF3D DELDE OF3D GLOME OFP53D MESEI OF3D TUETE
OPST BRARE OPSD CARAT 083459 OPSE COMNCO
QOF5D POMMI OF3D ANGAN OFSD LAMJL OF3D RAJER
OP3G CARAT 093441 OPED PETMA OP3E GECGE
057605 OP3E ANOCL OP3G ASTFL OP3R ANOCL ‘:J
CIDST R COTR DS HTTA AT CDED CHTOT DT CHTOT
& ’_’_|Q Internet
st | | 74 @ 52| |[E)PRIN.. B Micos. | £9PRINT.| &hto2. | ghMoiiaD | | BEe I e 3 s
PRINTS Search - M oft Internet Explorer
J File Edit “iew Fawvortes Tool: Help
JAQIdress I@ -/ vy bioinf. man. ac. uk./coi-bin/dbbrowsen/PRINTS /DoPRINT S pl?emd_a=Displaykqua_a=/Fullifun_a=Codetqgst_a=0PSIM j (‘)GD |J Lirks *
j@.».@ﬁ@@@@vl
Back FErriaEnd Stop Refresh  Home Search Favorites  History I il Print Edit
R =] L Wi h=d =] o TLLTE ;I
Subfamily: Codes involving 2 elements
Subfamily True positives..
OFPSP PETMA OP51 HEMSL OP50 SALSA OPS5 DROME
OFPSE HIUMAN OF3E MOUSE OF3Z PATYE
| |
PROTEIN TITLES
OPSD CHICE BHODOPSIN - GALLUS GALLUS [(CHICEEM).
OF3D CANFA BHODOP3IN - CANI3 FAMILIARIS (DOG) .
OPSD TRIMA RHODCOPSIN - TRICHECHUS MANATUS (CARIBEEEAN MANATEE) (WEST IND
OP3D RABIT BHODOPSIN - ORYCTOLAGUS CUNICULTS (RAEEIT).
OF3D MOUSE BHODOP3IN - MU3 MUICULUS [(MOT3IE) .
OPSD CRIGE BHODOPSIN - CRICETULUS GRISEUZ (CHIMNESE HAMSTER) .
OF3D PIG RHODOP3IN - 3U3 3CROFAL (PIG).
OPSD MACFAL RHODCOPSIN - MACACAL FASCICULARIZ (CRAE EATING MACAQUE) (CYNOM
OP3D HUOMAN BHODOPSIN - HOMO SAPIENS [(HUMANM) .
OF3D BUFMA BHODOP3IN - EUFOQ MARINUS [(GIANT TOAD) (CANE TOAD).
OPSD GAMAF BHODOPSIN - GAMBUSIA AFFINIS (WESTERN MOSQUITOFISH) .
OF3D AMETI BHODOP3IN - AMEYITOMA TIGRINUM (TIGER SALAMANDER).
COP3D EBUFEU RHODCPSIN - BUFO BUFO (EURCPEAN TOALD) .
OP3D RAMCA BHODOPSIN - RANAL CATESBEIANL (EULL FROG) .
OF3D ERANFI BHODOPSIN - RANA PIPIENS (NORTHEEWN LECOFARD FROG) .
OPSD EAMNTE BHODOPSIN - RANA TEMPORARIA (EURCPELN COMMON FROG) .
OF3F ANGAN RHODOPSIN, FRESHWATER FORM - ANGUILLA ANGUILLAL (EUROPEAN FEE
OP3D NECQEL RHODCPSIN - NECHNIPHCON SAMMARA.
OP3D ORYLA BHODOPSIN (KFH-RH) - ORYZIAS LATIPES (MEDAKRL FISH). ‘:J
DS S ADTI T DHOATDE TR — S DT FRITDSRT T TATIEM A
& ’_’_|Q Internet
stan | | A @ 52 | |[&)PRIN.. By Micos. | £9PRINT.| &hto2. | ghiMoiaD | BEe DAY e 38 e
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2} PRINTS Search - Microsoft Intemnet Explorer

J File Edit “iew Fawvortes Tool: Help
JAQIdress I@ -/ vy bioinf. man. ac. uk./coi-bin/dbbrowsen/PRINTS /DoPRINT S pl?emd_a=Displaykqua_a=/Fullifun_a=Codetqgst_a=0PSIM j ﬁﬁo |J Lirks *
j ) W A BB |
Back Farand Stop  Refresh  Home Search Favorites  History Mail Prink Eit
INITIAL MOTIF SETS ;I
OPSIN1 Length of motif = 13 Motif number = 1
Opsin motif I - 1
PCODE 3T INT
TWTVOHEELRETPL QP3D BOVIN 60 60
TWVTVQHEELETPL QOPSD HUMAN &0 &0
TWVTVOHEELRETFL QOP3D SHEEFP 60 60
AATMKFEELRHPL QP3G HUMAN Ta i
ALTHEFEELEHPL QOP3E HUMAN TE TE
TIFATTESLETEL QP31 DEOHME T3 T3 _J
VATLEYEELRQPL QOPSE HUMAN 57 57
TIFGGTESLETRL QOP3:Z DEOME j=1u) j=1u]
MWFSALKSLRTPS QP33 DROME g1 g1
WIF3TIKSLETPS QOPZ4 DEOME 77 77
TLF3KTESLOTEPL QP3D CCTDO 58 58
YLFTETESLQTPL QOPSD LOLFO 57 57
OPSINZ Length of motif = 13 Motif nunkber = 2
Opzin motif II - 1
FCODE aT INT
GUSRYIFPEGMQCS QOPSD BOVIN 174 101
GUIRYIFEGLOQCS QP30 HUMAN 174 101
GUIRYIPQGHMOQCS QP3D SHEEFP 174 101
GUIRYWPHGLETS QP3G HUMAN 190 101
GUIRYWPHGLETS QOP3F._ HUMAN 190 101
GUSRYWFPEGNLTS QOP51 DEOME 187 101 ‘:J
& ’_ ’_ |4 Intemet
st | | 74 @ 52| |[E)PRIN.. B Micos. | £9PRINT.| &hto2. | ghMoiiaD | BEe DAY e 38 e
PRINTS Search - M oft Internet Explorer
J File Edit “iew Fawvortes Tool: Help
JAQIdress I@ -/ vy bioinf. man. ac. uk./coi-bin/dbbrowsen/PRINTS /DoPRINT S pl?emd_a=Displaykqua_a=/Fullifun_a=Codetqgst_a=0PSIM j ﬁﬁo |J Lirks *
j ) W A BB |
Back FErriaEnd Stop Refresh  Home Search Favorites  History I il Print Edit
GUSRYWPHGLETS QP3G HUMAN 1920 101 ‘:J
GUIRYWPHGLETS QOP3E HUMAN 190 101
GU3IRYWFEGNLTS QP31 DEOHME 157 101
GUSRFIFPEGLQCS QOPSE HUMAN 171 101
GUIAYWPEGNLTL QP32 DEOME 194 101
TWGRFWVPEGYLTS QP33 DROME 194 100
FUDRFWFEGYLTS QOPZ4 DEOME 190 100
NWGATWVPEGILTS QP3D CCTDO 174 103
GUGAYTLEGVLCI QOPSD LOLFO 173 103
OPSING Length of motif = 13 Motif nunkber = 3
Opsin motif III - 1 _I
FCODE aT INT
PIFNTIFAFFAET QOPSD BOVIN 285 98
PIFHNTIFAFFAES QP30 HITMAN Z85 95
PIFMTIPAFFAES QP3D SHEEFP 285 93
PLMAALFAFFAES QP3G HUMAN 301 =151
PLMAALFAYFAES QOP3F._ HUMAN 301 95
PLNTIWGACFAKS QOP51 DEOME 308 io0s
LELVTIFSFFSES QOP3E HUTMAN 82 95
PLTTIWGATFAET QP32 DROME 315 103
PGATMIPACACEMN QP33 DEOME 317 110
QGATMIFPACTCEL QP34 DEOHME 313 110
PYALAELPVLFAKL QPSD OCTDO 295 io0s
PYLAQLPVHMF AKL QP30 LOLFO 94 105
| |

] ’_’_|Q Internet
st | | 74 @ 52| |[E)PRIN.. B Micos. | £9PRINT.| &hto2. | ghMoiiaD | BEe DAY e 38 e
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2} PRINTS Search - Microsoft Intemnet Explorer

= M

Prink Eit

J File Edit “iew Fawvortes Tool: Help

JAQIdress I@ -/ vy bioinf. man. ac. uk./coi-bin/dbbrowsen/PRINTS /DoPRINT S pl?emd_a=Displaykqua_a=/Fullifun_a=Codetqgst_a=0PSIM j ﬁﬁo |J Lirks *

j ) W A BB
Back FErriaEnd Stop Refresh  Home Search Favorites  History I il

FINALL MOTIF SETS
OPSIN1 Length of motif = 13 Motif numker = 1
Opsin motif I - 1
FCODE 3T INT

TWVTIQHEELETPL QOPSD CHICE &0 &0
TWVTVOHEELRETFL QP30 CANFL 60 60
TWITVOHEELRETPL QP3D TRIML &0 &0
TWTVOHEELETPL QOPZD BAEIT &0 &0
TWTVOHEELETPL QP30 MOUSE 60 60
TWVTVQHEELETPL QOPSD CEIGE &0 &0
TWVTVOHEELRETFL OPSD PIG 60 60
TWITVOHEELRETPL CQPSD MACFL &0 &0
TWTVOHEELETPL QP30 HUMAN &0 &0
TWTIQHEELETFL OP3D BUFMA 60 60
YTWTIEHEELETPL QOPSD GAMAF &0 &0
TWTIQHEELETFL QP30 AMETI 60 60
TWTICHEELRETPL QP3D EUFEUT &0 &0
TWTIQHKELETPL OP3D BANCA &0 &0
TWTIQHEELETFL QP30 EANFPI 60 60
TWVTIQHEELETPL QOPSD EANTE &0 &0
TWTIEHKELETFL QOP3F ANGAN 60 60
TWTLEHKELRETPL CQPSD NEQZL &0 &0
YTWTLEHEELETPL QOP3D CEF¥LA &0 &0
TWTLEHEELETFL QP30 SARDI 60 60
YTWTIEHEELETPL QOPSD POERE &0 &0

=l

(3]
st | | 74 @ 52| |[E)PRIN.. B Micos. | £9PRINT.| &hto2. | ghMoiiaD |

PRINTS Search - Microsoft Internet Explorer

’_’_|Q Internet
BEe DAY e 387 50w

J File Edit ‘iew Fawvortes Toolz Help |
J Address I@ </ fwawaw bicin. man. ac. uk./cgi-bin/dbbrowzer/PRIMNTS /DoPRINTS. pl?emd_a=Displaykqua_a=/Fullifun_a=Codetqst a=0PSIN j ﬁ Go | J Links >
j ) AT~ IE- T I ES |
Back Friand Stop  Refresh  Home Search Favorites  History I ail Prirk Edit
=
OPSINZ Length of motif = 13 Motif number = 2
Opsin motif IT - 1
PCODE 3T INT
GUIRYIFEGMOQCS QP30 CHICE 174 101
GUSRYIFPEGMQCS QOPSD CANFAL 174 101
GUIRYIFEGMOCS QP30 TEIML 174 101
GUSRYIPEGMOCS OPSD RABTIT 174 101
GUIRYIFPEGMOCS QOP3D MOUSE 174 101
GUIRYIFEGMOQCS QP30 CEIGE 174 101
GUSRYIFPEGLQCS OPSD PIG 174 101
GUIRYIFEGLOQCS QP30 MACFL 174 101
GUSRYIPEGLOQCS OPSD_ HUMAN 174 101
GUIRYIFPEGMOCS QOP3D BUFMA 174 101
GUIRYIFEGMOQCS QP30 GAMAF 174 101
GUSRYIFPEGMQCS QOPSD AMETI 174 101
GUIRYIFEGMOCS QP30 EBUFEUT 174 101
GUSRYIPEGMOCS OPSD _RAWNCL 174 101 —I
GUIRYIFPEGMOCS QOP3D BANPI 174 101
GUIRYIFEGMOQCS QP30 EANTE 174 101
GUSRYIFPEGMQCS QOPSF ANGAN 174 101
GUIRYIFEGMOCS QP30 WECSAL 174 101
GUSRYIPEGMOCS OPSD ORYLL 174 101
GUIRYIFPEGMOCS QOP3D SARDI 174 101
GUIRYIFEGMOQCS QOFP3D POERE 174 101
GUSRYIFPEGMQCS QOPSD ANOCA 174 101
GUIRYIFEGMOCS QP30 ZEUFL 174 101 ‘:J

2]
) Start |

|4 @ <1 ||[erPrIn... By Micios. | E1PRINT..| & hits2.. | liMotiaD |

’_’_|e Intermet
| BE IR E B 350w
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| PRINTS Search - Microsoft Internet Explorer

J File Edit “iew Fawvortes Tool: Help
JAQIdress I@ -/ vy bioinf. man. ac. uk./coi-bin/dbbrowsen/PRINTS /DoPRINT S pl?emd_a=Displaykqua_a=/Fullifun_a=Codetqgst_a=0PSIM j ﬁﬁo |J Lirks *
j ) W A BB |

Back FErriaEnd Stop Refresh  Home Search Favorites  History I il Print Edit

OPSIN3 Length of motif = 13 Motif number = 3 _I

Opsin motif ITII - 1

PCODE 3T INT

PIFNTIFAFFAES QP30 CHICE Z85 95

PIFNTLFAFFAES OPSD CANFAL 285 98

PIFHNTLFAFFAES QP30 TEIML Z85 95

PIFMTIPAFFAES COPSD RABIT 285 95

PIFHNTLFAFFAES QOP3D MOUSE Z85 =151

PIFNTLFAFFAES QP30 CEIGE Z85 95

PIFNTIFAFFAES OPSD PIG 285 98

PIFHNTIFAFFAES QP30 MACFL Z85 95

PIFMTIPAFFAES COPSD HUMAN 285 95

PVFHTIFAFFAES QOP3D BUFMA Z85 =151

PLFHUTIFAFFAES QP30 GAMAF Z85 95

PIFNTWVFAFFAES OPSD AMETI 285 98

PIFHNTWVFAFFAES QP30 EBUFEUT Z85 95

PIFNTVPAFFAES COPSD RANCL 285 95

PIFHNTVFAFFAES QOP3D BANPI Z85 =151

PIFNTWVFAFFAES QP30 EANTE Z85 95

PIFNTIFAFFAES OPSF ANGAN 285 98

PLFHTIFAFFAES QP30 WECSAL Z85 95 _J

PLFMTIPAFFAES COPSD ORYLL 285 95

PLFHTIFAFFAES QOP3D SARDI Z85 =151

PLFHUTWFAFFAES QOFP3D POERE Z85 95

PVFNTIFAFFAES OPSD ANOCA 285 98

PVFHTIFAFFAES QP30 ZEUFL Z85 95 ‘:J
& ’_’_|Q Internet
stan | | A @ 52 | |[&)PRIN.. By Micos. | £9PRINT.| &hto2. | ghiMoiaD | BEe DAY a3 95w

["a va dgite TV TOALATAN avTioTOiYMoN TNG opsin, emA£ETe 1O “view alignment”.

PRINTS OPSIN Seed Alignment - Microsoft Internet Explorer

J File Edit ‘iew Fawvortes Toolz Help |

JAeress I@ http: 4 fva_bioinf. man. ac. uk /egi-bin/dbbrowser AL GMAPRIMT S hitrlalign. cgi?align=0PSIM j ﬁﬁo |J Links *
=
« =+ Q Q @ B & |
Back FEariaEnd Stop  Refresh  Home Search Favorites  Histaory A ail Print Edit

| v

QPSTM: Opsin signature

Seed alighment containing 43 sequences:

1 11 21 31 41 a1 6l 71 g

DPSD OCTDO e —-MVESTTLVNOQTWWYNF TVD IHPHWAKFDP IPDAVYTAVGIFIGVVGI IGILGH
OPED LOLFO R e e MGRDIPDHNETWWYNE ¥MD THPHWEQF DOVP LAV Y YELGIFIATC GIIGO WG

QP3G GECGE e ——MNTEAWNVAVF LARRSRDD-DDTTRGEVE TY TN TN TRGPFEGFNTHIAPRWV YN LVEFFHIIVVIAS FTI
DP3U BRARE - MHNGTEGE AP YVPHSNAT WV RS PYEYP oY YLVAP WAY GFVALAYNFFL IITGFPVIL
OP31 LINPD @ ———————————— MANOLEY 2 LGP Y O——— PN ASVVD THPEENLYMIHEHW Y AFPPMNPLWY S ILGVANTITILGI T WLOGID__|
P3G HUMAN @~ ———-—————— Moo LORL AGRHP O S YED S ToE 3 IF TY THE NS TRGPFEGPN YHI APRMWYHL TSV IFVWV TASVE T
OP5D MOTSE - MGTEGPNFYWERF SNV TGV GREPFEQPOYYLAEPWOF SMLAAYMFLL IVLGF P I
OP3D BOVIN @ - ————————— MGTEGFNFYWERF SNETGVVRIFFEAPOYYLAEPWOF SHLAAYHFLL IMLGFF IIT
DPSE HUMAN @ ———-—————— MAooWSLORLAGRHP QD SYED S TOE 3 IF TY THEN S TRGPFEGPNYHI APRUIW THL TSV IFVWV TASVE T
CEU3Z501 - —— MM IAZGPEHALAY T TAOGGGF GO TVVDEVPPEMLHL VD AHWY QOF PPMNPLWHATIL GFVIGILGHISWIGH
OFSE CARAT 00 - MNECVPEFHEDFYIPIPLD INMLSAYSPFLVP ODHLGHNOGIF MAMSVFHFFIF IGGAS TN
OP52 LINPD @ @ ———————————— MANOL s Y LGP Y O——— PN ASVVD THPEENLYMIHEHW Y AFPPMNPLU TS ILGWANTIILGI I WLGID
OFP53D PROCL @ ————————— MESWaNOP AMD DY GLP 3 SNP Y- GHF TVVDHAPKD ILHHIHFHWY QY PP MNP MM YFLLLIFMLF TGIL  LAGH
AMUZ 60286 ———-—————— NIAVIGPSYEAFSVGGOA-RFNNOTVVDEVPPDELHL IDANWY Q¥PP LN MWHG ILGFV IGHL GFVE AMGIN
0P34 DROPS ———MDAL MASEPPL-———- RPEARMEEGEDELOFLGUNVPPDOIOYIPEHWL TOLEPPASMHEYMLGVF Y IFLFFAS TLGID
OPSR _CHICE &~ ———-—————— MAA-T-EAAFAARRRHEE-EDTTRLEVE TY THENHN TRGPFEGPNYHI APRWW YL TSV IFVWVALSWE T
L5479 e MZEMZEEEEFLLF————-— FNISZLYGPWDGPOVHL APVWAF HLOAVFMGFVFFUVGTELIL
OF53H A3TFL ———[ —————— HREH——EPUFERRRHNED———TTRESAFUYTNENNTRDPFEGPNYHIEPRUUYNVSSLUHIFUVIESVFTE:J
A »
@] Done ’_’_|e Internet

) Start |

|4 @ <1 || @1PAINT.| By Mices.. |[£1PRIN... E]hies?.. | RMairD | | BE I E B 951w
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Emiléyovtag to “view structure” epeavileton n doun g OPSIN, 6mov pmopeite va

onuodsWeTe To LoTifa.
! Motif3D = (=] %]

File ‘“iew Display Colours Selection Help

|Waming: Applet Window

Astart| | 24 @ 250 || £IPANT..| B Micros.. | EIPRINT..| & nitprsr.. |[iglimotit | BE I & B 1010
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20v0eTeC PAGEIS 0EOOUEVOV UAAAOVYLAOV TPOTEIVOV

Y pio oOvOen Pdomn dedopévev cuYX@VELOVTUL SIAPOPES TPMOTOYEVEIS TNYEG
dedopévarv, kablotodvtog £T61 o amodoTiKn T dadikacio avalntnong cepav. H
Baon avt glvar un mieovalovoa (non-redundant — ta dedopéva dev
emavorapfPavovtal) kot etopévmg n dtadikacio avaltnong piog oelpdg o€ ypetdleton
va Tpaypatonom el mepiocdtepeg amd o popda.

[Ma ™ dnuovpyio Tov cHvBeT®V PAcE®Y dEGOUEVOV YPNCUOTOIOVVTOL SIAPOPES
OTPATNYIKES OAVOAOYX LLE TIC TPMOTOYEVEIS TNYES OE00UEVOV TTOV £YOVV EMAEYEL GE
K6Oe mepinTmon Kot avAAOYOL LE TOL KPLTHPLOL TTOL YPTGLULOTOI0VVTOL Yid TN
OLYYDOVELOT TOV TNYOV awToV. [Tapadetypatog yaptv, pia otpatnykn eivon n Pdon
JESOUEVMV VO UMV TEPLEYEL TAVOLOLOTLTEG AAANAOVYIES KO O1 GAANAOVYiEG VO
Spépouvv Hovo Katd Eva apvold (residue — oty mepintmon avth n Pdon Ha eivar
npaypatt unv mheovdlovoa — non-redundant).

O kOpleg ouvBeTeg PAcelg dedopévav givar ot akOAOLOES:

NRDB OWL MIPSX SP+TrEMBL
[Ipwroyeveig
TY£Q
dedopévov  PDB SWISS-PROT PIR SWISS-PROT
SWISS-PROT PIR MIPSOwn  TrEMBL
PIR GenBank MIPSTrn
GenPept NRL-3D MIPSH
SWISS-PROTupdate PIRMOD
GenPeptupdate NRL-3D
SWISS-PROT
EMTrans
GBTrans
Kabat
PseqlP
NRDB

H NRDB (Non-Redundant Database) dnuovpynonie oto NCBI. IIpoxettot yia pio
Baon dedopévmv pe ekteviy meptypagn (£xel 6A0 To annotation TN¢ TPOTEIVNG) 1 onoia
evnuepavetal cuveydc. o T dnpovpyia g aparpédnkay amd T TPOTUPYIKES
Y£G 0£00UEVOV LOVO TO TAVOLOLOTLTIO AVTITLTTO TV oelP®V (emopéveoc 1 NRDB
etvar pn-rovopotdtumn, oyt Opmg Kot un-rieovdlovoa). Avtod onuaivel 6t 1 Baon
mepAapPdvel ToAAG avtitumo TG 1010¢ TPOTEIVNG, T0 0TOi0 TPOKVTTOVY (G
ATOTEAEC O £1TE TOAVHOPPICUAV giTe ELAYIOTOV AAB®OV KATA TNV aAANAOVYMON
(sequencing). EmimAéov, havBaouéveg oelpég ot omoieg eiyov dopBwbei otnv SWISS-
PROT tdpa eravorappdvovtar katd T dwodikacio g petdepaons and 1o DNA.

OWL

H OWL onpovpyndnke oto Iavemotiuo tov Leeds kot eivon pio pn-rieovdlovoa
Baon dedopévov. Ot tpwtoyeveig mnyég dedopévmv g OWL &xovv epapynBel kot
ToVG €Yl amodobel oelpd mpotepadTNTOS e Bdom TO eMiMEdO TEPLYPOUPTG
(annotation) T®V TPOTEIVOV, KAODS Kot TNV a&loAOYNoN TOV 0AANAOLYLOV TOV
neprapBdvovv. H SWISS-PROT givon 1 Bdion pe tnv vymAdtepn Tpotepototna,
EMOUEVMG O1 VITOLOITES TTNYEG GUYKPIVOVTOL LLE QLTH KOTA TN Stodikacio Tng
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ovyy®vevons. Agv meptloppdvel Tavopuoldtumeg aAinilovyiec, ovte aAiniovyisg ot
omoieg daPEpovy ovo Katd Eva apvoly.

MISPX

H MIPSX onpovpynfnke oto Max-Planck Institut 6to Martinsried. Xtig mpotoyeveig
MYEG TNG AmodidETOL TPOTEPALOTNTA PAGEL TNG GEPAS TOLS OTWS AT TOPOVGLALETOL
otov avmbev mivaka. Xe mepintwon mov Bpedodv mavopoldtuneg aAiniovyies gite
péoa og kdmoto Bdon, 1 avapesa o 000 1 TEPIOCOTEPES PATELS, TOTE O1 AN OVYiEG
AVTEG Oy pAPOVTOL AP VOVTaAG Lovadkd avtiturd toug otnv MISPX. Eniong
dwypdipovtal Kot ol aAANAoLYieS o1 omoieg elval €€’ OAOKAN POV EVOOUATOUEVES LEGOL
o€ AAAeg aAiniovyieg (Vmo-aAAnlovyieg — subsequences).

SWISS-PROT+TrEMBL

H SWISS-PROT+TrEMBL onpiovpyndnke oto EBI ko givon pio Bdon dedopévmv
EKTEVOVG TEPLYPAPNG Kot Un-tAeovdlovoa. Extipdtat 6Tt Mydtepo and 30% tov
dedopévav Tov oAKkoH cuVOAOL TV dedopévav e SWISS-PROT «kat g TrTEMBL
NTOV UN-LOVOOIKAL.
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MNPAKTIKH EOAPMOTI'H

Avaliptyon (query) ypyoyonoimvrag tyy OWL

INa npoécPacn otmv OWL avoi&te tov Internet Explorer kot mAnktpoioynote v
akdAovOn devbuvon:

www.bioinf.man.ac.uk/dbbrowser/OWL/. Xt cvvéyeta, yio TV oviKTHOT)
TANPOPOPLOV oYeTIKES pe TV mpwteiv OPSD SHEEP pe ) ypnon tov AC

/) OWL - Microsoft Internet Explorer
J File  Edit “iew Favortez Tools Help |

e > 9 WA o3 B S
Back Farward Stop Fefresh  Home Search Favorites  Histary 4 ail Prrint Edit
Jhgdress I@ hiktp: A v bicinf.man, ac. uk Adbbrowser 0%/ ﬂ @Go |J Links **

-

OWE 15 a non-redundant composite of 4 publicly-available primary sources: SWISS-FROT, FIR ¢1-3), GenBank (translation)
and NRL-30 SWISS-PROT is the highest priority source, all others being compared against it to eliminate identical and
trivially-different sequences. The strict redundancy criteria render O relatively "small" and hence efficient in simnilarity
searches. References

Direct OWL access:

@ By accession number
@ By database code

@ By text =l
&7 l_l_lc Intermet
ghstan || 24 @& 51 || D Misrosoft Word - Bioinfol _|[&]0WL - Microsoft Inter... |[EBE2 < & G P 11:07

(ACcession number — ap1Bpov tpocPaocng) yia tnv SWISS-PROT, natote v ‘By
accession number’ €TLOYY).

Ymv endpevn cerida mov Ba avoi&el, TAnkTpoAoynote Tov aplfud tpocPacng (AC)
g mpwTeivng, o omoiog eivar P02700, kot ev cuveyeio matote ‘Send Query’.
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OWL search via accession number - Microzoft Internet E xplorer

J File Edt ‘“iew Favortes Tools Help |
j@,».@@ﬁ Q B @ B 9 w .
Back Enwand Stop  Fefresh  Home Search Favorites  Higtomy b il Frinit Edit
JAeress I@ http: /A vwew_bicinf. man. ac. uk /dbbroveser/ 0w LA Quiz0'Ww LAC. html j @Go |J Lirks *
E
The OWL Composite Database
Search by accession number
Clonistruct a query by supplying an accession number in the box provided: a.g., p02700 retrieves the fill entry for ovine
thodopsin. Mo dify the information supplied by changing the qualifier: a.g., fseguence p02700 shows just the sequence data for
the retrieved entry. See DELPHOE documentation for more information.
Cualifier:
=
Accession tumber:
|F'DQ?DD Send Query I Reset |
Back to OWL
i
@] Done ’_’_|Q Internet
ﬂ Slarl”J @ e I{_;.f] |J ¥ Microsoft ‘word - Bicinfal ||@ 0WL zearch via acce. . | m@@(ﬁf@ﬁ@ 11:07 pp.

H oeAida mov Ba avoilel mepthapPdvel OAa ta otoryeio mov oyetilovtat pe TV
npwteivry OPSD SHEEP. Ta otoyegio avtd eivon ta 1ot mov Ba maipvape edv

npoypatorotovoaue v idto ovalntmon otnv SWISS-PROT.
/3 Manchester OWL query - Microsoft Internet Explorer

J File  Edit ‘iew Fawvortes Toolz Help |

Q @ B3

Search Favorites  History

B 9 w .

Mal  Pint  Edi
| Adeess @] hitp://bicinf. man.ac.uk /ogi-bin/dbbrowser/0w/L/DolWLremote. pl x| e |J Links *

j<:=.-»v@ﬁﬁ

Back FEariaEnd Stop  Refresh  Home

-

WORELIST ENTRIES (1):

OF3D SHEEF BHODOP3IN. - OVI3 ARIES (SHEEP).
Species: OVIS ARIES (SHEEP).
booession: FPOZ700
PAPPIN D.J.C., ELIPOULOS E., BRETT M., and FINDLAY J.E.C.INT. J.
BIOL. MACROMOL. 6:73-76(1934).
BERETT M., and FINDLAY J.E.C.BEIOCHEM. J. Z11:661-670(1953) . .
FINDLAY J.B.C., BRETT M., =nd PAPPIN D.J.C.MATURE 293:314-316(
1981) .
PAPPIN D.J.C., and FINDLAY J.B.C.BICCHEM. J. 217:605-513(19584).
21-JUL-1986 (REL. 01, CRELTED)
01-FEE-15991 (REL. 17, LAST 3JIEQUENCE UFDATE)
01-HCWV-1997 (BEL. 35, LAST ANMOTATICN UPDATE)
=!= FUMCTICON: WISUAL FIGMENTS ARE THE LIGHT-AEBSOREING MOLECULES
THAT
MEDIATE WISION. THEY CCOMNSIST OF AN APOPROTEIN, OPSIN, COVALENTLY
LINEED TO CIS-RETINAL.
—!- SUBCELLULAR LOCATICON: INTEGRAL MEMERANE PROTEIM.
-!= TISZUE SPECIFICITY: ROD 3HAPED PHOTORECEFPTCOE CELL3 WHICH
MEDILTES
VIZION IN DIM LIGHT.
—-!= PTHM: ZOME OR ALL OF THE CARBOXYL-TERMINAL SER OR THR RESIDUES

MAY

BE PHOSFHORYLATED.

—!- THI3 RHOLOP3IN HAZ AN ABSORPTICHN MAXINA AT 455 NM. j
@] Done ’_’_|e Internet
stant| | (4 @ (51 || B Microsoht Word - Bicinfol _|[&]Manchester OWL que... | BE I & 03 10w
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Manchester OWL query - Microsoft Internet Explorer

Favorites  Toolz  Help |

& o= 3 A [ @ | B W
Eack Eanand Stop Fefresh  Home Search Favorites  History b ail Edif
| Address [@2] htip: #/bivinf man. ac. uk /cgi-bin/dbbrowser /0L DoDwWL remote.pl =] @G |J Links >
DOTIE I r [=k J ) TEALELLULAR . ;I

TEANIMEM 255 309 7 (POTENTILL) .

DOMAIN 310 3458 CYTOPLASHMIC.

CARBOHYD 2 2 BY SIMILARITY.

CARBOHYD 15 15 BY SIMILARITY.

BINDING 296 296 RETIMNAL CHROMOPHCEE.

LIPID 32& 322 PALMITATE (BEY SIMILARITY).

LIPID 323 323 PALMITATE (BEY SIMILARITY).

DISULFID 110 187 BY SIMILARITY.

MOD_RES 343 343 PHOSPHORYLATION (BY RE) (BY SIMILARITY).
EKeywords: PHOTORECEFTOR:; RETINAL PROTEIN: TRANSMEMEERANE:
GLYCOPROTEIN; WISION: PHOSPHORYLATION: LIPOPRCOTEIN: G-FPROTEIN
COUPLED RECEFTOR.

Allgy A 3E) Gy & Al Ao B & @iy, In 3l
Ehel ] Wiy © &I HGESE e Ly a8 @il
gy T GlE Ih=w iy 8al Lize i IS hem W ag
2em P 20 Gln Q2 13 eE B 7 Sz 3 13
Mg T B85 Wil W Fal e W 5 ey W aly
MW=35591.537900 LEN=345
Mol. wt. (calc) = 38891.6 Fesidues = 348
1 W @ T 0 E&ERWNETYWYWRRSHETEY Y RS RPERELROEY Y
31 Iy, I, 0% 2 W @ 5 00 oW NIF gy I8 G & 2 007 ih 90 L %
a6l W W @ N BT I B0 R L WS a0 g i N i LW DL TG
91 W WS IhHEGEXYRWEREGRETEGW LK IZ & T LT LG
Lzl e a5 a5 L iy 0 & 76 W W Jip I 30 05 98 W N W W B I 1P WS W Ry By ‘:J
1= WOW A T WM < T A W T WS M 4 T &~ @& 8 D DT "W D ¥ TOD
|&] Done l_l_la Intermet
glistart||| | @& (<7 || [BF Microsoft Wword - Bininfol _|[& Manchester OWL que.. |[BEIR T S 1103w

UUHALN 15 1o “iluPLASNIG,

TRANZMEM 153 176 4 (POTENTIAL).

DOMATN 177 Z02Z2 EXTRACELLULAE.

TRANSMEM 203 230 5 (POTENTIAL).

DOMATN 231 252 CYTOPLASHMIC.

TRAMNSMEM 253 276 & (POTENTILL) .

DOMATN 277 284 EXTRACELLULAR.

TRANIMEM 235 309 7 (POTENTIAL).

DOMATN 310 348 CYTOPLASMIC.

CARBCOHYD 2 Z BY SIMILARITY. ‘:J

@] Done ’_’_|Q Internet
imSlarl”J @ E I“_:;] |J [F Microzoft Word - Bioinfol ||@Manchesler DWL que. . |®@(§JEE;§@ 11:09 pp.

M anchester DWL query - Microzoft Internet E xplor

J File Edit “iew Favortes Toolz Help |
S ) AN BE~ R B RES W
Back Eansard Stop  Refresh  Home Search Favortes  Hiztomy bd ail Frint Exdlit
| Address |&] hitp. bioinf.man. 6. uk /ot bin/dbbrawser/0%/L/De0WL remote.pl ~| @G |J Lirks >
ila & 29 e © 00 isp D 4 i3] CrT P11 =]
Has 7 98 Gly G 23 HatSEHES g L @il
Lys E 1z e iy 3l e W s Aeym 1 Al
Iem 12 & Elm, @ g e B oEE 8§ A
Tz W @S gl W 3l e W 5 Mo W ALy
MW=358891.587900 LEN=348
Mol. wt. (ecale) = 38891.6 Fesidues = 345

1 M G G PN P P e S I T G R S B P e I P )

il I i 2 W@y 8 Ml iy MW LI T 0y 16 W 0 @ g 39 an 09 0L OF L

61 Woar iy @ 8 1% 1K 0h g5k 90 0P b WS a0 i i 0 0 R M 0L 7 Wi ® ®

&l A N Eh EHEeE R YRR TEENLEER R AT L E

121 @ 15 I 0L S 0 WO 0L M a 0 3 W W IR 1P RS WY Y &I

151 ARSI T G B L T U a0 (e I I P P 1 B GRS P VT

181 GEiocisS 6 &Nl W ip Wwih B0 0 W W is & iy W i W Ly W

211 G S X RL W XERFEYE@LWEWWIXIDALDLNGOQIDES

241 N T T ) ot N i o . T = S TS T T Tl DY T L T T T (R T T B P i A

271 WA W oLl w RGeS Dy EiRoan iy g i iy i E B 8 W

301 SN 12 S ac 57 a0 N jef W OIX @ R WM & Blih W W ih 6 6 & K P2 L & 1

331 D L o e To e T R EC T Ty & BT L S s

User query Display/Full Text "P02700"

|&] Dane [ [ intemet

#stat| | 24 @ 1 || B Microsoit Word -Bioinfu1 _|[£ Manchester OWL que... BBE DAY e 3 My
H emoyn ‘By database code’ pmopei va ypnoiponoindei oe mepintwon mwov BEAove
VO OVOKTHGOVUE TANPOQOPIES OYETIKEG LE o TPOTEIVN YPNOYLOTOIDVTAG TOV KMOIKO
OV £YEL 1 TPOTEIVT TN 6T fAom dedopUEVDVY.
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"Eto1, otV mtepintwon tov mapadelypatdg pog, matmvtag oty entoyn ‘By database
code’, el6dyovtag otV ETOUEVN GEMOO TOV KOOIKO TNG TPWOTEIVNG TOV Elvan
OPSD_SHEEP kot matdvtog tnv emthoyn ‘Send Query’ pmopoOpe oAt vo, TapovE
o\ T otoryeia yuo v wpwteivry OPSD SHEEP.
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Xpnowonowwvtag v OWL umopolie vo TporyLoToTo|GOVIE KOt YEVIKT avalnTnon
v pio Tpoteivn, m.y. v Haemoglobin. e avtiv v nepintwon emotpéyte oy
npmTn oeAida Tov OWL ko matiote v emhoyn ‘By text’. [IAnktporoynote
‘haemoglobin’ 610 kevd medio Tov ‘Text string” kot wotrote ‘Send Query’.

/3 OWL search via text - Microsoft Internet Explorer

J File  Edit “iew Favortez Tools Help |
3 =
) AT BE= R s o
Back Earwand Stop Fiefresh  Home Search Favorites  History b ail Prink Edit
Jhgdress I@ hittp: A4 v bicinf. man. ac. uk Adbbrowser/0WLQuiz0W LT3 html j @Go |J Links **

[ |

The OWL Composite Database

Search by text

Construct a query by supplying a text string i the box provided: e.g., rhodopsin lists all entnies in which “thodopsin' appears.
Ilodify the information supplied by changing the qualifier: e.g., fcomiment rhodopsin shows the full comment data for all
retrieved matches. See DELPHOS documentation for more information.

Cualifier:
(nane) -
Text string:

|haem0g|0hin Send Query I Reset |

Back to OWL

=

& ’_’_|Q Internet
ghStat| | A @ 151 || B Microsoft word - Bininfol _[[£]0WL search via text . | B IEE &S AT

H celida mov Ba avoilel mepthapfdver OAeC TIC £yypapéc g Pdong Yo v
‘haemoglobin’. T'ia kdBe pia omd T1g £yypaés avTéc pmopeite va deite To GYETIKA
AVOAVLTIKA GTOLYEl0 TATMOVTOG TAV® 6T0 Gvoud Toug. [a mapdoetypa, yio ta ototyeio
v gyypoer) FHP_YEAST notote oto ‘FHP_YEAST’.

/2 Manchester DWL query - Microzoft Internet Explorer

J File  Edit “iew Favortez Tools Help |

3 =
& =S @ [ 4 A GBS W
Back Earwand Stop Fiefresh  Home Search Favorites  History b ail Prink Edit
| Adehess €] hp://bicini.man. ac. uk /cgi-bin/dbbrowser/0W/L/DoDWLremote. =] @6o ||Links »
=
WORELIST ENTRIES (58] :
FHP CANNO FLAVOHEMOFPROTEIN (HAEMOGLOEIN-LIKE PROTEIN) (FLAVOHEMOGLOBIMN) |
DIHYDROPTERIDINE REDUCTAZSE (EC 1.6.99.7)). — CANDIDA NORVEGENSIS
(YEAST) (CANDIDAL MYCODERMA) .
FHF YEAST FLAVOHEMOPROTEIN (HAEMOGLOEIN-LIEE PROTEIN) (FLAVOHEMOGLOEBIN) . -
SACCHAROMYCES CEREVISIAE (BAKER'S TEALST) .
HMPL ALCET FLAVOHEMOPROTEIN (HAEMOGLOEIN-LIEE PROTEIN) (FLAVOHEMOGLOEBIN) . - -

ALCALIGENES EUTROFPHUS.

HMPL BACSUT FLAVOHEMOFEOTEIN (HAEMOGLOEIN-LIKE PROTEIN) (FLAVOHEMOGLOEINM) . —
BACILLUS SUETILIS.

HMPL ECOLT FLAVOHEMOFEOTEIN (HAEMOGLOEIN-LIKEE PROTEIN) (FLAVOHEMOGLOEIN) |

DIHYDROPTERIDINE REDUCTASE (EC 1.6.95.7)) (FERRISIDERCFHORE
REDUCTASE E). - ESCHERICHIA COLI.

HMPL ERWCH FLAVOHEMOPROTEIN (HAEMOGLOBIN-LIKE PROTEIN) (FLAVOHEMOGLOBIN) |
HEMOFPROTEIN X). - ERWINIAL CHRYIANTHEMI.

HMPL SALTY FLAVOHEMOFEOTEIN (HAEMOGLOEIN-LIKEE PROTEIN) (FLAVOHEMOGLOEIN) |
DIHYDROPTERIDINE REDUCTASE (EC 1.6.95.7)) (FERRISIDERCFHORE
REDUCTASE E) (FRAGHMENT). - 3SALMCMNELLA TYPHIMURIUHM.

HMPL VIEFL FLAVOHEMOFEOTEIN (HAEMOGLOEIN-LIKE PROTEIN) (FLAVOHEMOGLOEINM) . —
VIBRIO PARAHAEMOLYTICUS.

HGCZF hemoglobin gamma—G chain - chimpanzee

E49141 hemoglobin alpha-1 chain - domestic water buffalo

EoOZ54 hemoglobin alpha-2 chain - rat [(fragments)

561521 hemoglobin beta chain - Barbatia lima

S61520 hemoglobin alpha chain - Barbatia lima ;I
&1 l_l_la Internet

iaSlarl”J & =3 |J T Microsoft Wwaord - Bioinfol "@Manchesler OWL que. . | AR A G RS 17




Tote ta dedopéva yuoo v FHP_ YEAST napovcialovral o pia véo oedida mov
avoiyet amod t Paon dedopévov SWISS-PROT. H cehida avt) meprlappdvet Tig
axorovleg evotnteg: ITAnpogopies eyypagng (‘Entry information’), Ovopa ko
npoéhevon g tpowteivng (‘Name and origin of the protein’), Biphoypapia /
Avagopég (‘References’), Zyoia (‘Comments’), [Tvevpotikd dicondpoto
(‘Copyright’), ITapamounég (‘Cross-references’), Aéén-kiedi (‘Keyword’),
Xapaktpiotikd (‘Features’), [IAnpogopiec ariniovyiog (‘Sequence information”).

2} Cannot find server - Microsoft Internet Explorer = |
File Edit ‘iew Favorites Tools  Help | o
Q Back - (L) - I_"I Igl N ‘ /_‘= S \-::/ Favorites @] Media (%) i & - ﬁ
Address [&] http: fwmw. sxpasy. chica-binsprot-search-deFHF_YEAST B> E | Lirks | Herton Antivirus ) ~
\ iits ExPASy Home page | SiteMap | Search ExPASy | Contact us \ Swiss Prot |
Search [ Swiss-ProtTrEMBL =] for [FHP_YEAST Ga| Clear
s - - —
NiceProt View of Swiss-Prot:
P39676 Printer-frignchy wiew I Sulbrnit update | Quick BlastF search I
[Entry info] [Name and origin] [References] [C its] [Cross-references] [Keywords] [Features] [S 1[Tools]
Note: most headings are clickable, even {f they don't appear as links. They link fo the user manual or other documents
Entry information
Entry name FHP YEAST
Primary accession number P39676
Secondary accession numbers IMone
Entered in Swiss-Prot in Felease 21, February 1995
Sequence was last modified in FRelease 21, February 1995
Annotations were last modified in - Release 45, October 200
L T ——
Protein name Flavochemoprotein
Syhonyims Hemoglobin-like protein
Flavohemoglobin
Nitric oxide dioxygenase
EC1.14.12.17
NO oxygenase
NOD
Gene name Name: YHB1
Synonyms: YHE i, Panafonet is now connected E i

[ Speedi 440 Kbps

E]
) start| B8] Bioinfol - Microscft Word |[Z7 Cannot find server - ...
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Cannot find server - Microsoft Internet Explorer == ﬂ

File Edit Yiew Favorites Tools Help | e
O Back ~ () - Iﬂ Igl ;\J ‘ /..7 ) Search \v;\’/ Favorites @Med\a 6‘? o = B - @
Address I@j http: | fwnn, expasy  chjcgi-bin/sprot-search-de?PHP_YEAST ﬂ a Go | Lirks | Martan Antivirus E -
TNU oxygenase |
NOD
Gene name Name: YHE1
Synonyms: THE

OrderedLocusMames: YGR234W
ORFMames: G8572

From Saccharomyces cerevisiae (Baker's veast) [TaxTD: 4332]
Tazonomy Eukaryota, Fungl, Ascomycota, Saccharomyroting, Saccharomyceetes; Saccharomycetales; Saccharomycetaceae,

Saccharomyces.

[1] SEQUENCE FROM NUCLEIC ACTD.
STRAIN=143, and DBYS35;
WMEDLINE=53227%256Publed=1594608 [WCEI, ExPASy, EBI, Israel, Japan]
Zh H., Riges AF.;
"Yeast flavohemoglobin is an ancient protein related to globins and a reductase family.";
Proc. Matl Acad. Sci U84 B3:5015-5015(1952)
[2] SEQUENCE FROM NUCLEIC ACID.
STRAIN=S285c,
MEDLINE=%6267763;PubMed=8701610 [NCEI, ExPASy, EEL Israel, Japan]
van der Aart QTN Eleme E | Steensma HY ;
"Sequence analysis of the 43 kb CRM1-YLM%-PET54-DIEZ-ZNMI1-FHORZ1-YHBE4-PFE 1 region from the nght arm of Saccharemyces cerewnsiae
chromosome VII",
Yeast 12:385-390(19%6)
[3]REGULATION OF EXPRESSION.
MEDLINE=%5204502;Publed=7396850 [WCEI, ExPASy, EBI, Israel, Japan]
Crawford 3L 1. Sherman D R, Goldberg D.E.;
"Regulation of Saccharomyces cerevisiae flavohemoglobin gene expression.”;
1. Biol Chem. 270:6551-69586(1595).
[4]ROLE IN OXIDATIVE STRESS
MEDLINE=56411715Publded=8810268 [WCEI, ExP A3y, EBL Israel, Japan]
Buisson M., Labbe-Bois E.; Ll

[&) ’_,_’_ @ Internet
[ 2] Startl @ Bioinfol - Microsoft Word I @ Cannot find server - ... <« § . % l&&@ ! 11:07

Cannot find server - Microsoft Internet Explorer == ﬂ

Fie Edit ¥iew Favortes Tools  Help | e

O Back » () ~ Iﬂ Igl ;\J ‘ /‘_’ ) Search j". Favarites w Media 6‘"{ T K B - @
Address I@j http:/fwwnn . expasy . chjcgi-bin/sprot-search-de?FHP_YEAST j a Go | Links | Martan Antivirus E -
T Biol Chem. 270099 [ 6970 1990]
[4]ROLE IN OXIDATIVE STRESS
MEDLINE=%6411715PubMed=8310268 [WCEI, ExP A3y, EBI, Israel, Japan]
Buisson IM., Labbe-Bois E.;
"Function and expression of flavohemoglobin in Saccharomyces cerevisiae. Evidence for a role in the oxidative stress response.”;
I Biol Chem. 271:25131-25138(1596).
[5]ROLE IN OXIDATIVE STRESS
MEDLINE=58211978;PublMed=0545281 [NCEI, ExPASy, EBL Israel, Japan]
Buisson IM., Labbe-Bois B.;
"Flawohemoglobin expression and function in Saccharomyces cerevisiae, No relationship with respiration and complex response to oxidative stress.”,
1. Biol. Chem. 273:9527-9536(159%).
[6] ROLE IN NITRIC OXIDE DETOIFICATION
MEDLINE=20243754; PubMed=10758168 [NCEI ExPASy, EEI, Israel, Japan]
L1, Zeng M Hausladen & , Hettman J., Stamler 1.5 ;
"Protection from nitrosative stress by yeast flavohemoglobin ",
Proc. Natl Acad Sci US4 %74672-4676(2000)
[7]ENZYMATIC ACTIVITIES.
MEDLINE=20493525Publed=10922365 [MCEL ExPASy, EBL Isracl, Japan]
Gardner P.E., Gardner AM, Martin LA Douw¥ LiT, Olsonl] S, ZhuH. Rigas AF.;
"Mitric-oxide dioxygenase activity and function of flavohemoglobins. Sensitivity to nitric oxide and carbon monozide inhibition.";
I. Biol Chem. 27531581-31587(2000).
Comments
FUNCTION. Is mvolved in WO detozification in an aerobic process, termed nitric oxde disxygenase (MOD) reaction that utihzes O2) and NADPH to
convert MO to nitrate, which protects the fingus frot various nomous mitrogen compounds. Therefore, plays a central role in the mducible response to
nitrosative stress
FUNCTION In the presence of carygen and MADH, t has NADH omidase activity, which leads to the generation of superomde and H{2)O(2). Under
anaerobic condihions, it also exhibits mine omde reductase and FAD reductase actinbes. However, all these reachons are much lower than MOD actretty
CATALYTIC ACTIVITY 2 MO + 2 Oy + IADE)H = 2 MO, + WADEY

COFACTOR Binds 1 heme B (ron-protoporphyrin T0) group and 1 FAD per subunit.
DOMAIN: Consists of two distinct domains; a IV -terminal heme-containing oxygen-binding domain pad a Cotersainal veductace darzin with binding sites for
FAD and NADPYH. jri Panafonet is now connected Iz‘

|@.] - - L Speed: 45,2 kbps

[ 2] Startl @ Bioinfol - Microsoft Word I @ Cannot find server - ... <«

-
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Cannot find server - Microsoft Internet Explorer == ﬂ

File Edit Y“iew Favorites Tools Help | ;','
= . = E
- ) - k. ) r <3 - -
G Back > | Iﬂ Igl ol ‘ 7 Search . Favarites @ Media €< = E @
Address I@j http: | fwnn, expasy  chjcgi-bin/sprot-search-de?PHP_YEAST ﬂ a Go | Lirks | Martan Antivirus E -
¥ CATALIIICACIIFIIT ZITo T ST RO I — 2 Iy T INEDE ] - |

COFACTOR Binds 1 heme B (ron-pretoporphyrin TH) group and 1 FAD per subunit

DOMAIN: Consists of two distinct domains; a I7-terminal heme-centaining exygen-binding domain and a C-terminal reductase domain with binding sites for
FAD and NADP)H

SIMILARITY Belongs to the globin family. Two-domain flavehemoproteins subfamily

SIMILARITY In the C-terminal section, belongs to the flaveprotein pyridine nucleotide cytochrome reductase family.

Copyright

This Swiss-Prot entry is copyright. [t is produced through a collaboration between the Swiss Institute of Bioinformatics and the EMBL outstation - the European Bioinformatics [nstitute.
There are no restrictions on its use by non-profit institutions as long as its content is in no way modified and this statement is not removed. Usage by and for commercial entities
requires alicense agreement (See hitpowaner ish-sib ch/announce! or send an email to license@isb-sih ch’

Cross-references

LO7070, -, MOT_AMMOTATED_CDS [EMEL / GenBank / DDBI]
LO7071, -, MOT_AMMOTATED_CDS [EMEL / GenBank / DDBI]

ELEL HaT941, CALGTIRA T, - [EMEBL f GenBank / DDBI] [ColingSecquence]
Z73019, CAAYT262.1, - [EMEL f GenBank / DDBI] [CoDlingSequence]
PIE 257658, 357699
HESP P04252, 1WVHBE. [H3SP ENTRY / PDB]
GermCnlme 141546, -
3GD 20003466, THB1
G0 GO:0005737; Cellular component: cytoplastm finferred fram direct assay).
GO:0006550; Biological process: response to stress (inferred from direct assay).
GeneCensus TiER234W
Yeast-GFP YGER234W
IPRO08333; FAD binding_ 6.
IPRO00S71; Globin,
TnterPro IPRO0%050; Globin_lke

IPEO01022; Leghaemoglobin

IPR0O01433; Czred FADATADE)

Graphical wiew of domain structure

PEOOST0, FAD bindng 6, 1 |
@ T
4 start| B Bioinfol. - Mirosaft word ”W « Wl DM 1100

Cannot find server - Microsoft Internet Explorer =]
File Edit Y“iew Favorites Tools Help | ;','
G Back ~ () - Iﬂ Igl ;\J ‘ /.— ) Search ". Favarites w Media 6" | T i B -
Address I@j http:/fwwnn . expasy . chjcgi-bin/sprot-search-de?FHP_YEAST j a Go | Links | Martan Antivirus E -
IPRO01032; Leghasmoglobin, |
IPRO01433; Czred FADITADE)
Graphical view of domain struchure.
PE00S70, FAD binding #; 1
Pham PEQOD42, Globin; 1
PEQO1TS, NAD binding 1, 1
Pfam graphical wiew of domain structure
PRINTS PRO0188, PLAWTGLOBIN
PE01033, GLOBI; 1
ERCHE FR.OSITE graphical wiew of domain structure
ProDom [Dromain structure / List of seq. sharing at least 1 domain]
BLOCES P3%676
Protoldet P35676
Protohdap P35676
PRESAGE P3%676
DIP P3%676
ModBase P39676
SME. P3%676, CAFBCOZDCEC20094A.
SWISS-2DPAGE Get region on 2D PAGE.
UniFef View cluster of proteins with at least 50% / 0% identity.
Detoxification, FAD; Flavoprotein, Heme; Iron; NAD; NADP, Oxidoreductase; O: en transport; Transport.
£ _2 | Feature table wewer : :_E Feature aligner
Key From To Length Description
DOMAIN 1 138 138 Globin.
DOMATIN 146 3399 254 Reductase. LI

[&) ’_,_’_ @ Internet
[ 2] Startl @ Bioinfol - Microsoft Word I @ Cannot find server - ... <« ﬁ . % l&&@ ! 11:09
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Cannot find serve ternet Explorer == ﬂ

File Edit “iew Favorites Tools Help | ;'
3 A A -

QBack ML= I lﬂ |§| (| Search ). Favorites @Med\a { A== E -

Address I@'] http: | fwnn, expasy  chjcgi-bin/sprot-search-de?PHP_YEAST ﬂ Go |L\nk5 | Martan Antivirus E -
NP_EIND 388 392 4 FAD (By similarity). —I
SITE 54 54 1 Influences the redox potential of the prosthetic heme and FAD groups (By similarity) .

SITE 388 388 1 Influences the redox potential of the prosthetic heme and FAD groups (By similarity) .
VALRIANT 153 153 1 E -» D (in strain DBY939).

VARIANT 345 345 1 D -> N (in strain DEY939 and strain 3285c).

VARIANT 365 365 1 ¥ -> L (in strain DEY939 and strain Z28Gc).

Length: 399 AA Molecular weight: 44647 Da CERCé64: CAFBCO3DCBC2009A [This is a checksum on the sequence]
10 20 30 40 50 &0

| | | | | |
MLAEKTRSIT EATVPVLEQQ GTVITRTFYE NMLTEHTELL MWIFNRTMOKV GAQPNALATT

70 80 90 100 110 1zo

| | | | | [
VLALLEMIDD LSVLMDHVEQ TGHEHRALQI KPEHYPIVGE YLLEATKEVL GDAATPETITN

130 140 150 160 i7o 180

| | | [ | |
LWGEAYQALTA DIFITVEKEM YEEALWPGWE PFEITAKEYV ASDIVEFTVE PKFGSGIELE

150 200 z10 zzn 230 240

| | | | | |
SLPITPGQYT TVMNTHPTRQE WQVDALRHYS LCSASTEMNGL RFAVKMEALLR EMFPAGLVSE

z50 260 270 280 z90 300

| | | | | [
YLHEDAKWGD ETELSAPAGD FATNKELTHQ NEVPLVLLES GVGWTPLLAM LEEQVKCHPH

310 320 330 340 350 360

| | | | | |
RPTTWIQSSY DEKTQAFKEH VDELLAECAN WDEITVHTDT EPLIDAAFLE EKSPAHADVY

370 380 390

| | |
TCGEVAFMQL MIGHLKELEH RDDMIHYEPF GPEMSTVOV

H
[&) ’_,_’_ @ Internet
[ 2] Startl @ Bioinfol - Microsoft Word I @ Cannot find server - ... <« 5 . % l&ﬂ@ B 110
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Mmnopeite eniong va avalntioete TpmTEIVES GYETIKEG Le To Ovopo ‘retina’

4} OWL zearch via text - Microsoft Internet Explorer

J File Edit “iew Favortes Toolz Help |

) 7y | @& G S | - W
Back Fonward Stop  Refresh  Home Search Favorites  Histony b il Frint Edit
JAgIdress I@ hittp: v, Biidinf man. ac. uk.Adbbrowser 0w LA Quiz0wW LT3, himl j ﬁGo |J Links *
[~

The OWL Composite Database

Search by text

Construct a query by supplying a text string in the box prowided: e.g., rhodopsin lists all entries in which “rhodopsin' appears.
Modify the mformation supplied by changmg the qualifier: e.g., ‘eomment rhodopsin shows the full comment data for all
retrieved matches. See DELPHOE documentation for more information.

Qualifier:

(none) -

Text string:

Iretina [ Send tuery || Reset |

¥ 5k 10 OWL
LI
|7 Done l_’_|° Irterriat
g start| | 7 @ 53 || B Microsoft word -Bioirfa_|[£70WL search via text .. |EBEle FE Y B M

TANKTPOAOY®OVTOG retina oto kevo medio Ttov Text string Kot motdvtag to ‘Send
query’.

H celida mov Ba avoilet meptlapfdverl OAeg TIC TpmTeiveg Tov Gyetilovtal e TNV
retina ko mov Bpickovrtal amobnievpéveg otny OWL. Tatiote oty

ALDR HUMAN 7y va deite tnv €yypoen| Yo 00TV TV TpOTEIVN.
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Manchester OWL query - Microsoft Internet Explorer =]
File Edit View Favorites Tools  Help | e
3 - s
0 Back « J ™ lﬂ |§| Ol ‘ e Search \_;/\;. Favarites @Med\a {‘ T b E @
Address [&] rttpsfbicinf.man a2 ukfcgi-binjdbbrowser/ OWL/DEOWLremote. £l =l B a0 | unks | worton anrus L] -

WORELIST ENTRIES (703):

41 EENLA CYTOSKELETAL PROTEIM 4.1 (BEAND 4.1). - XEMOPUS LAEVIS (AFRICLN
CLAWED FROG) .

ALCHO CHICE NEURCHMALL ACETYLCHOLINE RECEPTOR PROTEIM, BETL-3 CHALIN PRECTURZIOR. -
GALLUS GALLUS (CHICKEN) .

ALCHP CALRAT NEURCHMALL ACETYLCHOLINE RECEPTOR PROTEIM, MOM-ALPHA-3 CHLTM

PRECURSOR (GFN-ALPHA-3). - CARAS3IUS ATURATUS (GOLDFISH) .

ALDE_HUMAN ALDOSE REDUCTASE (EC 1.1.1.21) (AR) (ALDEHYDE REDUCTASE). - HOMO
SALPIENS [HUMIN) .

ALDE_RAT ALDOSE REDUCTASE (EC 1.1.1.21) (AR) (ALDEHYDE REDUCTLSE). -
RATTUS MORVEGICUS (RAT) .

APXI, HUMAN APTCAL-LIKE PROTEIMN (APXL PROTEIN). - HOMO SAPTENS (HUMAM) .

ARE3 MOUSE SKELETAL MUSCLE-3PECIFIC ARE BINDING PROTEIN AREC3 [(HOMEOEOX
PROTEIN 3IX4). - MUS MUSCULUI (MOUSE) .

ARR1 EOWVIN BEETA-ARRESTIN 1. - BOS TAURUZ (EBOVINE) .

ARRAL DROME PHOSRESTIN II (ARRESTIN i) (ARRE3TIN 1). - DROSOPHILA

MELANOGASTER (FRUIT FLY) .
ARRE_DROME PHOSRESTIN I (ARRESTIMN E) (ARRESTIN 2} (49 KD ARRESTIN-LIKE

PROTEIN) . - DROSOPHILAL MELAWOGLSTER (FRUIT FLY) .

ARRE_DROMT PHOSRESTIN I (ARRESTIMN E) (ARRESTIN 2} (49 KD ARRESTIN-LIKE
PROTEIN) . — DROSOPHILL MIRAWDA (FRUIT FLY) .

ARRC HUMAN ARRESTIN-C (COMNE ARRESTIN) (E-ALRRESTIM) (C-ARRESTIN). - HOMO
SALPIENS [HUMIN) .

ARRC RAMCL ARRESTIN-C (COMNE ARRESTIN). - RANA CATESEEILMNA (EULL FROG) .

ARRC RANPT ARRESTIN-C (COMNE LRRESTIN). - RANA PIPIENS (MORTHERMN LEOPARD FROG)

ARRC RAT ARRESTIN-C (COMNE ARRESTIN) (FRAGHMENT). - RATTUS NORVEGICUS (RALT).

ARRC EEMNLL ARRESTIN-C (COMNE LRRESTIN). - EENOPUZ LAEVIS (AFRICAN CLAWED FROG)

ARRE _RLT ARRESTIN-E (FRAGMENT). - RATTUS NORVEGICUS (RAT) .

ARRS EOWVIN S-ARREZTIN (RETINAL 3-AWTIGEN) (45 KD PROTEINM) (S-A4G) (ROD
PHOTORECEPTOR ARRESTIN) . - BOS TAURUZ (EBCOVINE) .

ARRS CLMNFL S-ARREZTIN (RETINAL 3-AWTIGEN) (45 KD PROTEINM) (S-A4G) (ROD
PHOTORECEPTOR ARRESTIM) . - CANIS FAMILIARISZ (DOG) .

ARRS HUMAN S-ARREZTIN (RETINAL 3-AWTIGEN) (45 KD PROTEINM) (S-A4G) (ROD
PHOTORECEPTOR ARRESTIM) .

-

R _— =l
[&oeme T e

Jt,‘startl @Bimnfﬂl—M\crnsnfthrd ”m
¥t ovvéyeta, péom g SWISS-PROT pmopeite va dgite T celida pe OAeS TIg
minpoeopieg yio tny ALDR. HUMAN.

« Wl GNHDE
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<=} MiceProt ¥iew of Swiss-Prot: P15121 - Microsoft Internet Explorer == ﬂ

File Edit Y“iew Favorites Tools Help | ;','
= . — i
O Back ~ () - Iﬂ Igl o / ) Search Favarites @ Media {‘? T K - @
Address I@j http:/fau. expasy.orgicgi-bingniceprat, pl? ALDR._HUMAN ﬂ a Go | Links | Morton Antivirus E -
-
‘ iiis ExPASy Home page ‘ Site Map | Search ExPASy | Contact us ‘ Swiss-Prot |

Search [Swiss-Proy TrEMEL =] for [ALOR_HUMAN o] Clear

NiceProt View of Swiss-Prot:

Pl 5121 Frinter-friendly view | Submit update | Cluick BlastF search

[Entry info] [Name and origin] [References] [Comments] [Cross-references] [Keywords] [Features] [Sequence] [Tools]

Note: maost headings ave clickable, even ifthey don't appear as links. They link fo the ussr manual or other documents.
Entry information

Entry name ALDR_HUMAN

Primary accession number P15121

Secondary accession number Q8B321

Entered in Swiss-Prot in Release 14, Apnil 1930

Seruence was last modfied m Release 23, August 1952

Annotations were last modified in  Release 45, October 2004

Name and origin of the protein

Protem name Aldose reductase
Synenyms EC1.1.1.21
AR
Aldehyde reductase
Gene name Name: AKRIB1
Synonyms: ALDER1
From Homo sapiens (Human) [TaxID: 3606]
Tazonomy Eukaryota; Metazoa, Chordata, Crantata; Vertebrata, Euteleostomi;, Marnmalia, Eutheria, Primates; Catarrhin; Hotronidae,
Homo |
& oene T e

Ji'startl B Bioinfol - Microsoft Word I 1 MiceProt View of Swis... « B0 DM 1123

j HiceProt View of Swiss-Prot: P15121 - Microzoft Internet Explorer

J File  Edit “iew Favortes Tool: Help |

S A | @ Gd 3| R W
Back Famand Stop  Refresh  Home Search Favortes  History b ail PFrint Edit
JAgIdress I@ http: //ca.expaszy.org/ cgi-bindniceprot. pl2ALD R _HU kAN j @Go |J Lirks **
becondary ACCESSION Hnber Qfﬁ'bb 1 ;I
Entered in Swiss-Prot in Eelease 14, April 1950
Sequence was last modified mn Eelease 23, August 1592 J

Arnnotations were last modified m Eelease 45, October 2004

Name and origin of the protein

Protein name Aldose reductase
Synonyms EC1.1.1.21
AR
Aldehyde reductase
Gene name Name: AKRI1E1
Synonyms: ALDER1
From Homo sapiens (Human) [TasDr: 34606]
Tazonomy Eukaryota, Ietaroa, Chordata; Cramtata; Vertebrata, Euteleostomi; Iammalia, Eutheria;

Primates, Catarrhim, Homimdae, Home.

[1] SEQUENCE FEOM NUCLEIC ACID, AND PARTIAT SEQUENCE.
MWEDLINE=89255461;Publded=2498333 [WWCRI, ExPASy, EBI, Ieracl, Japan]
Bohten E M., Bullock B, Wernnuth B, Gabbay K. H
"The aldo-keto reductase superfamily. cDINAs and deduced amine acid sequences of human aldehyde and aldose
reductazes.”;

J. Bicl Chern 264:8547-83551(198%). =l

|&] I_’_|e Irkermist
stat| | A @ 1 || B Microsolt Word -Bioinfe1 _|[£ NiceProt View of Swi.. | BES I &3 1131w
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<} NiceProt View of Swiss-Prot: P15121 - Microsoft Internet Explorer

J File Edt ‘“iew Favortes Tools Help |

j@.».@ﬁ@@@%vw.

Back Enwand Stop  Fefresh  Home Search Favorites  Higtomy b il Frinit Edit
JAgdress I@ http: #/ca. expasy.orgdcgi-bindniceprat. pl ?ALDR_HUMAN j @Go |J Lirks *

Comments =

o FUNCTION: Catalyzes the WADPH-dependent reduction of a wide variety of carbonyl-containing compounds to
their corresponding alcohols with a broad range of catalytic efficiencies.
CATALYTIC ACTIVITY: Alditol + MAD(PY = aldose + NADM)H.
o SUBUNIT Monomer.
SUBCELLULAR LOCATION Cytoplastmic.
o DISEASE Tn diabetes and galactosenua, increased AR activity leads to hugh levels of sorbitol and galactitol,
respectively, in the cells of many tissues. Accumulation of sugar alcohols has been shown to cause osmotic cataracts in
the lens. AR is also thought to play a key role in diabetic complications of three other target tissues, namely, nerve,
kidney and retina. J
o SIMILARITY Belongs to the aldofleeto reductase family.

Copyright

This Swiss-Prot entry is copyright. It is produced through a collaboration between the Swiss Institute of Bicinformatics and the EMEL
outstation - the European Bioinformatics Institute. There ate no restrictions onits use by non-profit institutions as long as its content is ih no
way modified and this statement is not removed. Usage by and for commercial entities requires alicense agreement (See http/fanew ish-

sib chiannounce of send an email to license@ish-eib ch

Cross-references

15414, CAA33460 1, - [EMEL { GenBank / DDEI] [CoDingSequence]
JO4795, AAASTT713.1; - [EMEL { GenBank / DDEI] [CoDingZequence]
JO5017, ALA51714 1, - [EMEL { GenBank / DDET] [CoDingSequence]
134720, A4 AZS560.1; - [EMEL { GenBank / DDET] [CoDingSequence]
WA3AT21 AL ASS961 1 - [EMET./ GenBank { DRI ICaDineSemenne | LI

& ’_’_|Q Internet
:ﬂStan”J 7 & 5l |J 7 Microsoft Word - Bioinial [ &7 NiceProt View of Swi.__ |@.@(ﬁ-@,;ﬁ@ 11:31 pp
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HiceProt Yiew of Swiss-Prot: P15121 - Microsoft Internet Explorer

J File  Edit ‘iew Fawvortes Toolz Help

[MCEI/Ensembl] .

|- 29 Q G B3| B o
Back Farward Stop  Refresh  Home Search Favorites  History (LT Print Edit
JAQIdress I@ http: #/ca. expasy.orgdegi-bindniceprot. pl 2ALDR_HUMARN j @Go |J Lirks **
[ oD EEE PL1TA1T. ;|
ShE P15121; 35ABD1838364DCAE.
SWISS-2DPAGE Get region on 21 PAGE.
TTEef View cluster of protems with at least 50% / 30% identity.

3AD-structure; Acetylation, Cataract, Direct protein sequencing; NADP, Oxidoreductase; Polymorphism.

@ . CF' Feature table wiewer
Key From To Length Description FTId

INIT MET a a

MOD_RES i N-acetylalanine.
NF_EIND &) is 10 MALDP (Potentizl). J
NF_EIND 210 & 1 B3 MNADFP.

ACT 3ITE 45 45 Proton donor.

BINDING iio 1io Substrate.
VARIANT aLay 14 * I -> F (in dbSMNP:5054) [WNCEI/Ensewbl]. VAR 014743
VARIANT 41 41 * H -> L [(in dbSNP:5056) [MNCEI/Ensembl] . VAR 014744
VARIANT 72 T2 * L —» ¥V (in db3NP:5057) [MCEI/Ensembl]. WAR 014745
VARIANT 203 =203 * G —-» 3 (in db3SNF:5061) VAR 014746

=l

3]

’_ ’_ |4 Intemet

) Start |

J @ g I"_;;] |J T Microsoft Woard - Bioinfal |I@Nicerl Yiew of Swi__.

iceProt View of Swiss-Prot: P15121 -

crosoft Internet Explorer

| BE DAY E D 12w

J File  Edit “iew Favortes Tool: Help |
S B A R = e~ I R R R/
Back Forward Stop  Refresh  Home Search Favortes  History Mail PFrint Edit
JAgIdress I@ http: //ca.expaszy.org/ cgi-bindniceprot. pl2ALD R _HU kAN j @Go |J Lirks **
T IAITT TT TT pie IT T LIl COJIur - T [—O Iy CorocmorrT - T TIT IT ;I
VARIANT i TE i L -> V [in db3NP:5057) [NCEI/Ensenbl]. VAR 014745
VARIANT 203 203 * G -> 8 [in dbSNP:5061) [MNCEI/Ensenbl]. VAR 014746
WARIANT 287 287 * T —» I (in dbSNP:5062) [MCEI/Ensembl]. VAR 014747
MUTAGEN 43 43 DI->N: Eeduced enzymatic activity.
MUTAGEN 45 45 ¥T->F: Complete loss of enzymatic activitcy.
MUTAGEN 77 T E->M: Reduced enzymatic activity.
MUTAGEN 110 110 H->N: Reduced enzymatic activity.
CONFLICT 4 4 T o T 1T S . T D
CONFLICT 141 141 W -> R (in Ref. &; ALAHOS3IST).
CONFLICT 269 &l AT == NI el IH=ea, Bl o
STRAND & 5 &
TURN T 5] &
STRAND akal iLS) 3
STRAND 15 185 1
STRAND 17 18 z J
TURN z0 &l &
HELIX 2 S aLes
TURN 38 38 1
STRAND 41 43 &
HELIX 46 45 3
HELIX S5il, 63 13
|
|&] I_’_|e Irkermist

gstan|| (4 @ (1 || B Microsoft Word -Bioinfol || &1 NiceProt View of Swi...

| BES ALY &S 132w
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i NiceProt Yiew of Swiss-Prot: P15121 - Microsoft Internet E xplorer

J File Edit Yiew Favorites Tools Help |
j¢.¢.@ﬁ@@®%vmr.
Back Forwand Stop  Fefresh  Home Search Favorites  Higtomy b il Frinit Edit
JAgdress I@ http: #/ca. expasy.orgdcgi-bindniceprat. pl ?ALDR_HUMAN j @Go |J Lirks *
TITENT 25 - u
HELIX 46 45 3 ;I
HELIZ Sil B3 13
TURN 64 55 2
HELIX 59 il 3
ATRAND 73 75 3
HELIZ g0 g2 3
TURN 55 57 3
HELIX =1=] 99 alz
TURN igo 100 al,
STRAND i04 109 5]
STRAND 115 115 1
STRAND iz24 124 s
TURN iza 127 2
STRAND 130 150 1
STRAND 132 LS 1
HELIX akEly 149 13 J
TURN is50 a5l 2
STRAND 153 159 7
HELIZ 163 170 8
TUERN Al ahgal L
TURN S 174 2 LI
|@ ’_ ’_ |0 Internet
:ﬂStan”J 7 & 5l |J 7 Microsoft Word - Bioinial [ &7 NiceProt View of Swi.__ |@.@(ﬁ-@,;ﬁ§3 11:33 pup
HiceProt Yiew of Swizz-Prot: P15121 - Microzoft Internet E xplorer
J File Edt ‘“iew Favortes Tools Help |
j@.¢.@ﬁ@@®%vw.
Back Forwand Stop  Fefresh  Home Search Favorites  Higtomy b il Frinit Edit
JAgdress I@ http: #/ca. expasy.orgdcgi-bindniceprat. pl ?ALDR_HUMAN j @Go |J Lirks *
IOEL T 100 LT o
TUERN 171 171 1 _I
TURN 173 174 7
STRAND 181 185 5
ATRAND 187 157 a,
TUERN 185 159 %
STRAND i90 190 1
HELIX 193 201 9
TURN 202 203 2
STRAND 205 =209 )
TURN FER1918 Eal 2
TURN F2RIto] 216 2
TURN 215 z19 2
TURN ZZ8 Z29 Z
HELIX 231 240 i0
TURN 241 241 1
HELIX 244 253 i0
TURN 2105 256 3
STRAND 258 259 7 J
STRAND 262 262 1
HELIX 266 273 g8
HELIX 282 290 =] LI
& ’_ ’_ |4 Intemet
:ﬂStan”J 7 & 5l |J 7 Microsoft Word - Bioinial [ &7 NiceProt View of Swi.__ |@.@(ﬁ-@,;ﬁ@ 11:33 pup
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Koutdvtag oty evotnra TV YopaktploTikav PAETovUE OTL, Y10 TOPAOELY O, GTN
0éon 231-240 aa tTng ALDR_HUMAN vndpyet évag EAIKAY (HELIX). Iatovtog o
avto o TUNpe avoiyet, péow g SWISS-PROT, n aAAnAovyio g Tpwteivng o€
KOO evog ypaupatog (one-letter code) 1 tpudv ypappdtov (three-letter code), kot
LE TOV EAKO TOVIGHEVO.

4} MiceProt View of Swisz-Prot: P15121 - Microsoft Internet Explorer

J File Edit “iew Favortes Toolz Help |
.2 @9 B 4@ G B9
Back Fonward Stop  Refresh  Home Search Favorites  Histony b il Frint Edit
JAgIdress I@ http: //ca expazy.org/ cgi-bindniceprot. plZALDR_HU MAMN j @Go |J Lirks *
STRAND 205 203 5 ;I
TURM 211 ZHINE, &
TURN 215 216 &
TURM 218 219 &
TURN 228 229 Z
HELIX mesl el 10
TURN 241 241 1
HELIX 244 253 10
TURN 254 256 3
STRAND 258 259 &
STRAND ZR2 262 1
HELIX 266 273 g
HELIZX 282 290 9
TURN Al @Sl 1
HELIX Si(ojal 303 3
TURN 304 305 &
TURN 307 305 Z
HELIZ 310 31z 3 _J
Length: 315 AA Molecular weight: 35722 Da  CRCéE4: 99ABDI1838964DCAE [Thus 12 a checksum on the sequence]
10 20 30 40 50 &0 LI
|& l_’_|@ Irterriat
| Slalll“ & 5l |J [0 Microsoit Word - Bioirial _|[ &7 NiceProt View of Swi. . |@g@@§@ 11:34 pp

<} MiceProt View of Swiss-Prot: P15121 - Microsoft Internet Explorer

J File  Edit “iew Favortes Tool: Help |

) AN Ne BN~ B R o
Back Faorward Stop  Refresh  Home Search Favortes  Histary il PFrint Edit
| Address [ @] hitp. tca.expasy. orglogibin/niceprot. pIALDR_HUMAN ~| @Ge |J Links #
T TRID 5 5 T |
HELIX 2686 & ) 5]
HELIX 282 290 ]
TURN A 291 1
HELIX 301 303 3
TURN 304 305 &
TURN 307 303 &
HELIX 310 = il 3

Sequence information

Length: 315 AA Molecular weight: 35722 Da  CRCE4: 99ABDI1838964DCAE [This 15 a checksutn on the sequence]

i0 z0 3o 40 50 [u}

I | I I I I
LSRLLLMNGA KMPILGLGTW KSPPGOVTEL VEVAIDVGYR HIDCAHVYQN ENEVGVAIQE

7o =1u] =] 100 110 1z0

| | | | | |
KELRECQVVERE ELFIVSELWC TYHEEGLVEG ACQETLSDLE LDYLDLYLIH WPTGFEFPGEE

130 140 150 160 170 180
| [ | | | |
FFPLDESGHW VPSDTHWNILDT WALMEELVDE GLVEALIGISN FNHLOWVEMIL NEPGLEYEFPA J
190 200 210 220 230 240
| [ | | | | =
&1 l_’_|@ Intemet
hstat| | 24 @ 1 || B MicrosoltWord -Bioinfo1__|[£ NiceProt View of Swi.. | BES ALY & S 138w




i NiceProt Yiew of Swiss-Prot: P15121 - Microsoft Internet E xplorer

J File Edt ‘“iew Favortes Tools Help |
|- 29 o @ m FE o
Back Forwand Stop  Fefresh  Home Search Favorites  Higtomy b il Frinit Edit
JAgdress I@ http: #/ca. expasy.orgdcgi-bindniceprat. pl ?ALDR_HUMAN j @Go |J Lirks *
Length: 315 AA Molecular weight: 35722 Da  CRCE4: 99ABD1838964DCAE [This i a checksum on the sequence]

10 20 3o 40 50 60

I I I I I I
ASRLLLNNGAL KMPILGLGTW KSPPGOVTEA VEVAIDVGYR HIDCAHVYCN ENEVGVAIQE

7o a0 oo 100 110 1z0

I I I I I I
ELREQVVERE ELFIVSELWC TYHEKGLVEG ACQKTLSDLE LDYLDLYLIH WPTGFEPGEE

130 140 150 1c0 170 1s0

I I I I I I
FFPLDESGNY VPIDTNILDT WALAMEELVDE GLVEAIGISN FNHLOVEMIL WEKPGLEYEFPA

190 Z00 Z10 Z20 230 Z40

I I I I I I
VNQIECHPYL TQEELIQVCQ SKGIVVTAYS PLGSPDRPWA KPEDPSLLED PRIKAILLKH

250 Z60 270 280 290 300

| | | | | |
NETTAQVLIE FPMHORNLVVI PESVTPERIA ENFEVFDFEL 23QDMTTLLS YNRMWRVCAL

310
| i

L3CT3IHEDYF FHEEF
Jid

& ’_’_ o Intemet
:ﬂStan”J 7 & 5l |J 7 Microsoft Word - Bioinial [ &7 NiceProt View of Swi.__ |@.@(ﬁ-@,;ﬁ§3 11:33 pup
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LDE_HUMAN - Microzoft Intemnet Explorer
J File Edt ‘“iew Favortes Tools Help |

j@.».@ﬁ@@@%vw.

Back Enwand Stop  Fefresh  Home Search Favorites  Higtomy b il Frinit Edit
| Address |&] hiip://ca expasy. orglogibin/sprot fi-details pITP15121 @HELIKE23 @240 x| @Ge |J Links »
| iila ExPASy Home page | Site Map | Search ExPASy | Contact us | Swiss-Prot |
Search | Swiss-Proy TrEMBL = for [HMPA_ECOLI GD| Clear |

Swiss-Prot: ALDR HUMAN

The section of the sequence ATDE, HUMAN (P15121) wou have selected corresponds to:

HELIX 31 240

In one-letter code:

1 11 21 31 41 51
1 ASRLLLMNMNGAL EMPILGLGTW K3PPGOVTEL WEVAIDVGYR HIDCALHVYON ENEVGUVLIQE &0
61 ELREQVWERE ELFIV3ELWC TYHEEGLVEG ACQETLSDLE LDYLDLYLIH WPTGFEFPGEE 1z0
121 FFPLDESGIV WPSDTNILDT WAAMEELVDE GLVELIGISN FNHLOVEMIL NEPGLEYEPL 150
151 VHNOQIECHPYL TQEELIQYCQ SEGIVVTLYS PLGIPDRFWA KPEDPSLLED PRIEATLLEH Z40
241 METTAOVLIR FPMORNLWVI PESVTPERIL ENFEWVFDFEL S3QDMTTLLS YNENWRWCAL 300
301 LSCTSHEDYP FHEEF

=l

@] Done ’_’_|Q Internet

:ﬂStan”J 7 & 5l |J 7 Microsoft Word - Bioinfal [ & Swiss-Prot: ALDR_H.. |@.@(ﬁ-@,;ﬁ§3 11:34 pp.

crosoft Internet Explorer
J File  Edit ‘iew Fawvortes Toolz Help |
& @ AN IR B N
Back FEariaEnd Stop  Refresh  Home Search Favorites  History (LT Print Edit
| Adeess @] hitp://ca.expasy. og/ogibindsprott-details. 715121 @HELIK@231 @240 x| e |J Links >*

=

In three-letter code:

1 Z 3 4 5 ] 7 = 2 10 11 12 13 14 15

1 Ala 3er Arg Leu Lew Leu Asn Asn Gly Ala Lys Met Pro Ile Leu 15
16 Gly Leu Gly Thr Trp Lys 3er Pro Pro Gly Gln Val Thr Glu ila 30
31 Wal Lys Wal Ala Ile Asp Val Gly Tyr Arg His Ile Asp Cys Ala 45
46 His Val Tyr Gln Askn Glu Asn Glu Val Gly Val Als Ile Gln Glu &0
61 Lys Leu Arg Glu Gln Val Val Lys Arg Glu Glu Leu Fhe Ile Wal 75

76 Zer Lys Leu Trp Cys Thr Tyr His Glu Lys Gly Leu Val Lys Gly o0
91 Ala Cys Gln Lys Thr Leu 3er A=sp Leu Lys Leu Asp Tyr Leu Asp 105
106 Leu Tyr Leu Ile His Trp Pro Thr Gly Phe Lys Pro Gly Lys Glu 1z0
121 Phe Phe Pro Leu Asp Glu Ser Gly Lsn Val Val Pro Ser Asp Thr 135
136 Asn Ile Leu Asp Thr Trp Lla Ala Met Glu Glu Leu Wal isp Glu 150
151 Gly Leu Val Lys Ala Ile Gly Ile 3er Asn Phe Asn His Leu Gln 165
166 Val Glu Met Ile Leu Asn Ly= Pro Gly Leu Lys Tyr Ly= Pro Ala 150
151 Val &sn Gln Ile Glu Cys His Pro Tyr Leu Thr Gln Glu Lys Leu 195
196 Ile Gln Tyr Cys Gln Ser Lys Gly Ile VWal Wal Thr Lla Tyr Ser 210
211 Pro Leu Gly 3er FPro Asp Arg Pro Trp Ala Lys FPro Glu isp Pro 225
226 Ser Leu Lew Glu Asp Pro Arg Ile Lys Ala Ile Als Ala Lys His 240 —
241 Asn Ly= Thr Thr Ala Gln Wal Leu Ile Arg Phe Pro Met Gln Arg 258
256 Asn Leu Wal Wal Ile Pro Lys Ser WVal Thr Pro Glu Arg Ile Ala 270
271 Glu A=sn Phe Lys Wal Phe Asp Fhe Glu Leu Ser Ser Gln Asp Met 285
286 Thr Thr Leu Leu Z3er Tyr Asn Arg Asn Trp Arg Wal Cys Lla Leu 300
301 Leu Zer Cys Thr 2er His Lys Asp Tyr Pro Phe His Glu Glu Phe

=l

@] Done ’_’_|e Internet
Bstart||| 14 @ 51 || B Misosoft Word - Bisinfal _|[ &7 Swiss-Prot: ALDR_H._. | BER I & 03 15w
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YOYKPLOT OOUDV TPOTEIVAOV

H cbykpion dopdv mpoteivav sivar ypriioyn yio v anddeién Lakpvav eEEMKTIKOV
oxéoemv. O oy€oelg avTéC Oev givart aviyveuoteg e Tig nefdoovg ot omoieg
BasiCovtar otig alinAovyieg, kaBmg 1 eEEMEN €xel KpOTEPT EMLOPAGCT] KO ETOUEVMG
Kol aAAGCeL og pukpOTEPO PaBd T doun am’ 0,TL TV aAANAoVYi0 TOV TPOTEIVOV.
Mmnopei eniong va Bondncet kot 610 oyedloco Paprakov Kobmg Bondd otnv
avAALOT SLHOPPOTIKOV HETAROADY oTn Béom e TV omoia 0 cLVOETNC GuVOEETON UE
10 vootpopa (conformational changes on ligand binding).

Méoa og pia otkoyéveln TPMTEIVOV, N GOYKPLON TOV OOUMY TOLG divel TOADTILA
oTouyElo OYETIKA LE TNV avOyT| TNG OEOOUEVIC OIKOYEVELOG GE OOUKEG OAAAYES, KOOMDG
EMIONG KOl TIG EMATMOGELS TOV UTOPEL VO, EYEL 1] OTOLAONTOTE AAAUYT OTIG AELTOVPYIES
TOV TPOTEIVAOV.

AvTioToiynon dop@v

g YEVIKEG YPOUUES, | avTioTolynon doudv eivar pio dtadikacio Katd tnv onoic dVO
ToPOUOIES, TPLoOIdoTATEG dOUEG TOTOBETOVVTOL ] piol TAVED GTNV ALY, £TGL OGTE Ol
TEMTIOKN AAVGIOA TOV JOUIKMG OHOI®V ApIVOEEN VO GOUTITTOVY OGO TO JLVATOHV
TEPIGGOTEPO GTO YDPO. AVTH 1] GUYKPLIOT] GTN GLVEYELN YPNOLUOTOLEITOL Y10 TOV
Kafopiopd piog avIieToiynons GAANAOLVYIMV, GTNV OTOoia T AVTIGTOLLOUEVO
apvo&éa pHotalovv doUKd.

i
A
=]
G
F D The structural alignmnet
g TSFDAY
Y AVYSGP
S
A v
T

Aoy tov 0611 Katd TV mopeia g eEEAMENG N doun dratnpeiton kKaAvTEP A’ O,TL M
aAlnAovyia, 1 avtiotoiynor dopmv £xel teplocoTEPEG MOAVOTNTEG VAL £ivol COGTN
660V apopd ™ Proroyikn Aettovpyio Ko tnv eEEMEN.

AxolovBwg Tapovsialoviat 500 avTIeTOYNGELS EVOG (EVYOVS OAANAOVY LDV
opaipivng (globin) pe pakpvi oyéon: (a) N TPAOTN AVTIGTOLYNOT TPOEKLYE
YPNOUOTOIDVTOGS TIC aAANAovyieg kat (b) 1 dgvtepn elvat avtiotoiynon dopmv. Ot
V0 AVTIGTOYNGELS, OTMG vl OVAUEVOLEVO, SLOPEPOVV, LLE TNV OVTIGTOLYNON
aAANAoVYLOV VO aodidel peyalbtepn opoldtnTo avipesd tovg. Qotdco, Ta histine
(H) apvo&éa avtiotoryiomkay (e€ilocddnkav) péovo oty aviietoiynon sopmv. H
histine eivon onpoavtiky, Kabdg eErEyyetl To oidnpo (heme iron) Kot 6T 6V GPAPIVEC.
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SLESARERDLAGKSW-AFPVFANEN - ANGLDFLVALFEEFFDSANFF - ADFEGESVA- -DIK

V-LEPADKETNVEAAWNGK - VGAHA-GEYGAEALERMFLSFPTTKTYFPHF -====0OLS-H
*

ASPKLRDVSSRIFTRLNEFVNNARNAGEMSA-MLS( - FAKEHV-GPGVGSAJFENVRSM-F

GEAQVEGHGKEVADALTNAVAHV =D ==-DMPNAL = - SALSDLHAHELRVDPFVNFELLS -HCL

*

PGFVA

T
LVT

IInyéc dedopévov (Data resources)— PDB

O peyoddtepog aplfpog dopmv mpoteivev Ppicketal arodnkevpévog oty Protein
Databank (PDB), n onoia cuvinpeiton oto Research Collaboratory of Structural
Biology (RCSB), tov Rutgers University kot oto EBI.

AlyoprOpor

H mierovomta tov ypnoiporotovpevoyv uebodwv faciletar otn ohykpion tov
YEDQUETPIKAOV 1010THTOV (properties) Kot oxEGEmV OVALEGO GTO GTOLYEIN TNG
dEVTEPOTAYOVS OOUNG KOt TOV aptvoEE oL BploKovTal Katd KOS TG ovOpaKIKNg
alvcidag (ypnotpomotovvtal dtopo Ca kot Cb). Ot ye®peTpIKES 1010TNTEG TOV
apvo&éa kot ot devtepotayeic Souéc kabopilovtal amod Tig TPIoOACTATES
OCULVTETAYLEVES TNG OOUNG, Ol omoieg Ppiokovtal katoywpnuéves oty PDB. Z11g
TANPOPOPIES Y1a TIC GYECELS TOVG TEPIAAUPAVOVTOL Ol ATOGTAGELS TOV SLOVUCUATOV
avdpeco og Béce1g TG devTEPOTAYOLS SOUNG 1| avdpesa og aptvocéa. Opiopéveg
QOPEG 0N GUYKPLoN TEPIAAUPAVOVTOL Kot AALES 1O10TNTES, OTTMC Y10 TOPBAOELYLLOL
QLOIKOYNIKEG 1010TNTES (.. LOPOPOPia).

Mé0odor
Ot péBodot yia ) cVYKPIoN SELTEPOTAYDV doU®V Ywpilovtar oe dV0 Kot Yopleg:
Evdopopiaxég (intermolecular) kou dtapoprokég (intramolecular) pébodot.

Evoopoprokég (intermolecular) pédodor

Ot evdopoprakég péBodot (rigid body superposition methods) cuykpivoov,
tonofetdvTag T pio Téve otnv GAAN, SOUEC TPMOTEIVAV Kot VTOAOYILoLV Tig
evoopoplokég anootdoels. Ot uébodot avtég cLYKpIivOLV YEMUETPIKES WOOTNTEC, TT.Y.
T1G Béoe1g TV apvolén og TPIGOLAGTATO YMPO.

Ta Bacikd Prjpata g pedddov avtng elvar:
I- Metappaon kot Tmv 000 TPOTEIVAOV o€ pia kotvi BEon Tave 6To TPLOV
J0oTACEWV TAAIGLO OVOPOPAG.
2- Ileprotpogn g piog Tpoteivng pe onueio avaeopdg m oevTeEP TPWOTEIVT,
YOP® amd TOVG TPELS Pactkovg GEOVEC.
3- YmoAoyioudg TV anoctdoemv avauesa og avtiotolyes 0éoelg (equivalent
positions) TV 600 TPOTEIVOV.
Enavéinym tov Prpdtov 2 kot 3 £og dtov emttevyfel chykAion ot pKkpoTepT
duVaTH OTOGTACT] AVALESO GTIG VO CLYKPIVOUEVES OOUEG.
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T T T

Translate B j

T

Rotate B to
superimpose on A

H andéotaon avdpecsa og dvo avtictolyes 0¢ceig meptypdeetor pe ) fondeta piog
ovvdptnon swpopav (residual function) , n omoia voroyilel TNV amdoTOCT AVAUESH
o€ oVYKpVOUEVa apvoEEa Kat 1 omoia gival 1 eElooT TV ELNYICTOV TETPAYDOVEOV
(Root Mean Squared Deviation — RMSD): RMSD=VEd;/N.
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Awpoprokég pédooot
Ot dapopraxég pébodot facilovror ot 6VYKPIoN SOUOPIIKADV OTOGTACE®Y 1)
dtvoopatov. Avtiotoryilovv SopEC TPMTEIVAOV Le PAoTm TANPOPOPIES GYETIKA LIE
E0MTEPIKEG OYECELG HECO O KAOE TPMOTEIVN, T.Y. ATOCTAGEIS LeTAED aptvoELa 1
devtepotayeig OoUES HEoa o€ pia TPOTEIVN.

H pébodoc SSAP eivon pio dtapoproxn péBodog yua tn ohykpiorn 600 doumv
TPOTEVOV, 1 0TToi0 EQAPUOLEL SUVOIKO TPOYPOUUATIGHO GE dVO EMITEDL.

22 N

I\ J

G

i

Compare vector environments
(for selected i, [ residue pars,
having similar accessibiiily and
phipai angles)

_/.

/’_ WB;‘:JF_\'ID._"I_ E',E:éhflﬂ'ﬁ - "\:}

Wector view lor pralein

Generale path for each

‘ {1 j} covriparison willt
: . ! dynarmic algarihm

Resldue level score matrix

g .~ \. :FL if (score = threshaold)
\\ :

Add patl to summary

BCare malis

Apply dynamic algorthm
[ g Simamary Scong
matnx io generats final
atigameant

3
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Environmental vectors

Protein A Protein B Vector
R difference
"‘-E/:'.\‘ W
I’[/E:L |i_.-"l //H G:—-—D“fl.' “\‘G l::i E
W i l 7 ;AR
i il;z k] \"¥:/’} _--:;M II-':‘{J
F a,:.,“,/' kK il
Vectors from/V o Vectors from Flo
HY 85 (BN RE TRSEE AR H & B 5 74 ¥ F
I | | T T T
Gl—16—1—2 LRI [
S Fri—i] |
g O—1—21-1—1 & O—1—1=40}- 1
I | | | o L
8] [ i |
v e I B S 0 '3 il I
: SRk eV i Y
=6 == P €6 P e
o N | . SiE
BT TS s T
il S _'_ | | I . I
3 ‘ hi el c 0—1 g5
e | ST | WY S | O T
Summary matrix )
Protein A
_I-r! T e mn et o O v [ T
G- 28— —‘— -
o
a—— 210
v i
m
t |\‘B |
3G 27—
0 L
LM 12e———
A e I T
| FNGEN
C T 1 T — 25—25—
L I [ ) [ [

[Tepinmrikd, To SSAP meprlappdaverl Ta akdAovba frpata:

1-

YToAOYIGHO TG OTTIKNG TOV SIOVOGUATOV (Vector view) yio ke residue oTig
dvo mpwteiveg (m.y. yia o residue 1 yio ™ pio TpmTeivn Kat yio o residue j
v v dAAn). To vector view (1] dopuko meppdArov Tov residue — residue
structural environment) opileton ®¢ T0 GHVOLO T®V SOVUGUAT®V Ao TO
residue i Tpog OAa Ta GAAL ApVOEEN GTNV TPOTEIVT.

XOykpion Cevydv aptvoEEa avAIESH OTIC TPMOTEIVES TPOoKEUEVOL Vo, Bpebovv
EVOEYOUEVES OLOLOTNTES OVALESO GTO, AUVOEED (TL.). 1) VTTaPEN TaPOUOL®DY
YOVIOV 6TPEYNS Kot TepLoy®mv mpocPacng). H fabuordynon tov cuykpicemv
avdpeco og 600 vector Views yiveTol GOUP®VOL LLE TNV OUOLOTNTA TOV
SLVUOUATOV, OE £Va O160100TATO TTEVaKa, O 0TOi0g OVOUALETON TIVOKOG
Babporoyiag Tov emmédov Twv apvoséa (residue level score matrix). o v
gbpeot ToL PEATIOTOV LOVOTTATION HEGA TOV TTIVOKA YPNOULOTTOLETAL
SUVOLIKOG TTPOYPAUATIOUOS, divovTag T BEATIOTN avTioToiynomn Tov residue
views.

INo neptooeig (evydv apvoééa ta onoia Taipvovy vynin Pabpoioyia, To
HOVOTATIOL TOV TTPOKVATOVY KaTd TO Pjia 2 cuyKevTpdvovToL /
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CLYY®VEVOVTAL G £VOl S1GOLAGTATO GVYKEVIPWOTIKO Tivaka fadporoyiag (2D
summary score matrix).

Eravainym tov fnudtov 2 kot 3 £0¢ 6Tov OAa To EVOEYOUEVOG 1G0OVVOLLL
Cevydpra va £xovv cuYKPLOEl.

Kot td gpnoiponoinon sSuvoptkoy mpoypoaTiGHOD TPOKEUEVOD VO,
kaBopiotel 10 PEATIOTO HOVOTTATL HEGO GTO S1GOIAOTATO GLYKEVIPOTIKO
nivako Babporoyiag.

148



MNPAKTIKH EOAPMOTI'H

2oypion douav mpoteivoy — Mé@ooos SSAP

[Tpokelpévou va cuYKpivoue TIC dopég dVO TPWTEIVAOV, T.). 600 myoglobins, apyikd
TPEMEL VO, TPOCILOPICOVE TOVG KMIKOVS TOL TOVS avTioTorovv otnv PDB.

[No va emokepbeite v 1ot0ceAida g PDB, avoi&te tov Internet Explorer kot
TANKTPOAOYNOTE TN d1eVBVVET www.resb.org/pdb/ . ¥1n cuvéyelo TAnKTpoAOYNOTE
010 KevO medio T AéEN ‘myoglobin’ kot matnote ‘Search’.

Av16 Ba 6o odnynoet og pia véa oelidoa 6mov mapabdétovion OAeg ot myoglobins

3 PDB Query Result - Microsoft Internet Explorer

J File Edit “iew Fawvoritez Toolz Help |

JAgdreSS I@ hitp: A v resb. org/pdbdegidresultBrovwser cai LI @Gn |J Links **
. =

& s D | A G @B a9 wo

Back Fanwand Stop Refresh Home Search Favorites  Histons b il Prink Edit
(== —
=
SIPDEB Query Result Browser ?? ®
PROTEIN DATA BANK Help  PCE Home Contactus
Tour query found 219 structures in the current PDE release and wou have selected 0 structures so far, (There are currently 3 s

structures being processed or "on hold" matching wvour gquery!) Tou can select specific structures by clicking on the checkbox
next to their id. If vou do not select anv structures, certain options will default to all structures. To examine an individual
structure select the Explore link|

Full down to select option: | Mew Search =1 GDl

l4 4 1-20m i

KEY: = Download compressed ((GHT mnpped) PDE file ="View PDE file = Structure viewing options

Titde Sperm Whale Myoglobin F46W M-Butyl Isocyanide At pH 2.0
Classification Ouygen Transport

Compound Dol Id: 1; hdelecule: Myoglobin, Cham: Mull, Engineered: Synthetic Gene;, Mutation: Ins(hA0), F46%, D1220

Titla Sherm Whale MMuaslahin H&4 A Amiomet At oH 20 ;I
4] Done [ [ ntemet

iaSlarl”J e g I"_:;] |J @SSAF’ Server -...”@PDB Query . @F’rotein Data Bl WMicrosoftWor...l | E@E@E@E@# 11:27 pp
GLVOOELOUEVES OO TOVG KMIKOVG TOVG KOl OAES TIC TANPOQOPIES GYETIKGL LUE TIG
TPOTEIVEG.

[Matdvrtag otov kmokd Tpoteivng ‘101M’, eppoavifovior TEPIANTTIKEG TANPOPOPIES
GYETIKA LE QTN TNV TPOTEIV.

3 Structure Explorer - 101M - Microsoft Internet Explorer

J File Edit Miew Favortes Toolz  Help |

Jhgdress I@ hittp: /A rezb. org/pdbdegidexplore. cai?pid=21 805109294 70E 7 page=0%pdbld=101 M j @Go |J Links **
j S ) A A W3 B S o

Back Earwand Stop Fiefresh  Home Search Favorites  History b ail Prink Edit

SIPDB Structure Explorer - 101M

PROTEIN DATA BANK

@ Try the Structure Explorer page for 1010 from the new, reengineered RCSE PDE Web sitel

OAQOE o
Title : Sperm Whale WMy oglobin F46% IM-Butyl Isocyanide At pH 9.0
Compound: Mol _Id: 1; Molecule: Myoglobin; Chain: Null; Engineered:
Synthetic Gene; WMutation: Ins(vI0), F46V, D122
Authars: B D, Smith, J. 8. Olson, . . Phillips Junior
Exp. Method: X-ray Diffraction
Classification: Oxygen Transport

Source: Physeter catodon =
Eripary Citation: Smith, B. D.: Correlations between BEound I-Alky] Isocyanide
Orientations and Pathways for Ligand Binding in Recombinant
Myoglohins Thesis, Rice
@ < [~ |
@] Done I | (D Intemet
] Start "J & e I"‘_;.f] |J @ S5AP Server - Micros. . ”@ Structure Explore. .. W Microsaft Word - Bioin...l | %@ @E@EQ# 11:28 pp




[Motdvrog ev ovveyeia oto link ‘View Structure’, mov Ppicketon 6ta aploTepd TG
oeMoag, kKo v emthoyn ‘Ribbon’ umopovpe va dodpe pio tprodidotorn eikova e

TPOTEV

, OOV d1OKPIVOVTOL KO O1 OEVTEPOTOYELS OO
2} Protein Data Bank - Microsoft Internet Explorer

J File Edit ‘iew Fawvortes Toolz Help

J Address I@ hittp://pdbbeta resh.org/pdb.explore. do?structurel d=101Tm

~| @t || Liks »

jq-,-»

Bask Friand

. @ (8

Refresh  Home

Q @ B3

Search Favorites  Histaory

-

W,
Mail Prink Edit

Holdings Br
Late:

LD ES

PROTEIN DATA BANK

F Depositvalidate Data
FDownload Files
FSearch Database
FPBrowse Database

F Structural Genomics
FEducation & Discussion
¥ File Formats
FSoftware Tools

FGaneral Information

4

| Home Si

Structure Exj

Structure Sy

Tit,

Authay

Primat
GCitation]

Enter a PDB ID or keyword

The Worldwide Repository for Biological Macromelecular Structure

Interactive Wewers
KNG Yiewer

Simpleiewer

SEARCH

T T

-

Getting Started PDE Statistic

Questions obout PDE Services

webMol Viewer Classify ¥ Help hd
Plugir: Viewers : :
Cats 1010 Bialogical k
Rasral
MICE Collaborative Erwironment N-BLUTYL
Swiss-FDBE Wiewer
Static images
PCE Produced Inages b
; ) Asymmetric Unit »
Caolurnbia Surface Picture G i
) Biological Molecule - )
IME Jena Image Library Ribbon (250x250 pixels)
. . Customize Images 5 i
PCESUm Ligand-Protein Im Ribbon (S00x500 pixels)

|
Y=

| ]

|@ javascipt window.open('/pdbimages /107 m_bio_r_500.jpg’, ‘pdb’, newindowOptions];woid(0);

) Start |

’_ ’_ |4 Intemet

J @ g I"_;;] |J @SSAF‘ Server I @Stlucture Expl...l W Microsoft Wor.. “aPmlein Dat... ||%Q<BE@E§3;E 11:29 pp.
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=8 Protein Data Bank - Microzoft Internet Explorer

J File Edt ‘iew Favortes Toolz Help

JAQIdress I@ http: #/pdbbeta.rcsh.org/pdbexplore. doPstructurel d=101m j (PGD |J Lirks *
f =
« . 0 @ [N a8 @I B9
Bachk FErriaEnd Stop Refresh  Home Search Favorites  History I il Print Edit
Histor v
V' o4-08
Experimental .
Method ®-RAY DIFFRACTION
KiNG  SimEg
Resolution
[ﬁ\]§ R-Walue R-Free Space Group
Parameters N
0,157 ol |
2,07 (obs.) 0,202 (2= Biology & C
Materialz &
Wi Lok L, oie7b 0ic7: 45.97 Sequance
1al) L
?0“]9"35 alpha 90.00 beta 90.00 gamma 120.00 St
web Site Re

Molecwiar  Polymer: 1 Malecule: MYQGLOBIN
Description  Mutation: INS(MO), F46Y, D122M  Chains:

—

Functional

Class OXYGEN TRANSFORT

Sl Polymer: 1 Scientific Name: Physeter catodon €Y Common Name:

Expression system: Escherichia coli

=
| | »

@] Done ’_’_|Q Internet
iﬂﬁlarll“ @ @ I‘_:;] |J @SSAF‘ Ser...l @Structure...l [{FMicrosofl...”@Pmtein | m@(ﬂ-@@@# 11:30 pp.
ttp: //pdbbeta.rcsb. org/pdbim 1 icrozoft Internet E xplorer
JAeress €] hitp://pdbbeta.rosh.ora/pdbimages/101m_bio_r_500.jpg x| @Ge |
j«.»-@ﬁ@@@@l
Eack: Enwand Stop  Fefresh  Home Search Favorites  Higtomy b il Frinit Exlit
=l
El

iﬂSlarl”J 7 & X3 |J £7554P Ser...l @Structure...l [{?Microsofl...l & ProteinD... "@hltp:ﬁ_._ | BEYE G @ Sgdd 11:30

[Matdvrag otov kmokd Tpwteivng ‘102M’, kon petd oto ‘View Structure’ pmopodpe
va dovue TANpoeopies yio pio GAAN myoglobin. Av Guykpivovue TG EIKOVES Yol TIG
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dvo avtég myoglobins (tnv 101M kot v 102M) mapatnpodpe 6Tt Tapovstalovy
TOAAEG OLLOLOTNTEG MG TTPOG TN OOUN TOVC.

3 Structure Explorer - 102M - Microzoft Internet Explorer
J File Edt ‘“iew Favortes Tools Help

JAQIdress I@ http: v resh. orgdpdb/caifexplare. cai?pid=21605109234 706 Tt page=04pdbl d=1024 j (PGD |J Lirks *
j@.».@ﬁ@@@@vl
Back FErriaEnd Stop Refresh  Home Search Favorites  History I il Print Edit
IS Structure Explorer - 102M

PROTEIN DATA BANK

@ Try the Structure Explorer page for 1021 from the new, reengineered ECSE PDE Web sitel

B Summary Information DN =
Summary Information Title: Sperm Whale Myoglobin H64A Aquomet At pH 2.0

. Compaund: Mol Id: 1; Molecule: Myoglobin; Chain: Null; Engineered:
Miew Structure Synthetic Gene; Mutation: Ins(MO0), H64A, D122I¥

Authors: . D. Smith, J. 8. Olson, . I9. Phillips Junior

DownloadDisplay File . .
Exp. Method: X-ray Diffraction

Structural Meichbors Classification: Oxygen Transport
Source: Physeter catodon &Y
Sicoity Frirnary Ciiation: Smith, B. D.: Correlations hetween Bound N-Alkyl Isocyanide
Other & Orientations and Pathways for Ligand Binding in Recombinant
~HeL 2 CLIEDE Myoglobins Thesis, Rice
. i UUNCN) | |
@] Done ’_’_|Q Internet

iﬂﬁlarll“ @ @ I‘_:;] |J @SSAF‘ Sewer-Micros...”@ﬁuuclu[e Explore. .. WMicrosoftWord-Bioin...l |@(ﬂ-®@,@# 11:32 pp.

43 http: //pdbbeta.rcsb.org/pdbimages/102m_bio_r_500.jpg - Microsoft Internet Explorer

JﬂQdTESS @ http://pdbbeta.rcsb.org/pdbimages/102m_bio_r_500.jpg
5 ="
@ 5 0 AR I~ I B ES SR I |
Back FEariaEnd Stop  Refresh  Home Search Favorites  History (LT Print Edit

) Start |

J :\fj ﬁ <3 |J @SSAF‘ Ser...l @Structure...l [{B’Microsofl...l @Protein D.. ||@hllp:ﬁ_._ ||%Q<BE@E§3;E 11:33 pp
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I"a va cvykpivoovpe Tdpa T1c dopég TV 6vo mpoteivov 101M kot 102Ma
ypnopomrolmvtog T pébodo SSAP, mAnktporoynote otov Internet Explorer

2 5SAP Server - Microsoft Internet Explorer

J File Edit Miew Favortes Toolz  Help |

Jhgdress I@ http: /#bsmorid. biochem. ucl. ac. uk/cgi-bin/cath/GetS sapRasmol. pl j @Go |J Links **
SR ) AT INE- R RES |
Back Forward Stop Fiefresh  Home Search Favorites  History b ail Prink Edit

e h"" :

CATH

Protein Structure Classification CATH DHS

Gene3dD Impala FTP  Internal

I SSAP Server

'
-
- Pairwise structure comparison
The SSAP server allows users to compare the structures of two proteins and view the
subsequent structural alignment. To use this server you will need to specify either an
existing PDB code/CATH domain (left box) or the full path to a local PDE file (right box)
for each structure.
Structure 1 —
POBCATH domain code (e.g. 2bop' OR Download & jocal POB file from your
or ZhopAd) cornputer
|1D1 fm I Browse... |
Structure 2
S Jid |
&1 ’_’_|Q Internet

stan| | 2 @ =1 ||[Essap s &l5tuctue...| B Micsalt..| £1PateinD... | E1rtevied.. | |[FBEIGA T @EDE2 113t
devBvvon: www.biochem.ucl.ac.uk/cgi-bin/cath/GetSsapRasmol.pl.
210 Kevo medio kbt amod tov Titho ‘Structure 1° mAnktporoynote 101m kot oto nedio
Kbt and 1o ‘Structure 2’ TAnktporoynote 102m. Encita natote ‘Continue’..

[Tapovcialeror n duvaTdTNTO EMAOYNG Y10 TIC TPOTEIVIKES 0ALGIOEG TPOG GVYKPLOT,
®GTOGO GTI GUYKEKPLUEVT TTEPIMTMOOT) TOV TOPASELYLOTOS oS, ot myoglobins &youvv
pévo pio aAlvoida.

[N va deite ta amoteléopata motnote T devbuven mov epeaviletal 6To EnOUEVO

/3 S5AP Server - Microzoft Internet Explorer

J File  Edit “iew Favortes Toolz Help |

JAgdreSS I@ hitp: /¢bzmorid. biochem.ucl. ac. uk /cgi-bindcath /G etS zapR azmol. pl j f?Go |J Links
: ="

) N @ I B S5 o

Back Fonward Stop Fefresh  Home Search Favortes  History b il Print Edit
T - oo —
. — =

r
~ Pairwise structure comparison

The SSAP server allows users to compare the structures of two proteins and view the
subsequent structural alignment. To use this server you will need to specify either an

existing PDB code/CATH domain (left box) ar the full path to a local PDE file {right box)
for each structure.
Structure 1
FPOE/CATH domain code (e g 2bop' OR Download a local PDB file from your
or ‘2hopAl) cormputer
[1Dim | _Browse.|
Structure 2
FPOE/CATH domain code (e.g. T8 or OR Download a2 Jocal FOB file from your
T E900]) cormputer
[102m | _Browse.._|
Email
&1 I_’_|O Intemet

EﬁSlall"J :\ﬁ ﬁ | |JI@SSAP Server - Mi.__ @Structure Explorer-m...l WMicrosoleord-Bioin...I | %g(ﬂé@@@# 11:34 pp




S55AP Server - Microsoft Internet Explorer

J File Edt ‘iew Favortes Toolz Help

JAQIdress I@ http: //bzmarid. biochern.ucl ac.uk/cgi-bindcath/Gets sapRasmal pl j (PGD |J Links **

j@.».@ﬁ@@@@vl

Back FErriaEnd Stop Refresh  Home Search Favorites  History I il Print Edit

Lirdy.

CATH

Frotain Struciure Classifieation CATH DHS Gene3D Impala FTF Internal

| SSAP Server - select chains

YR

The PDE files that you have submitted have been split into chains. Please specify the
chaing you wish to compare and click continue.

Structure 1 - 101m00
This structure anly has ane chain

Structure 2 - 10Z2m00
This structure only has one chain

Email

Continue | S

=l
@] Done ’_’_|Q Internet

iﬂﬁlarll“ @ E I‘_:;] |J|@SSAP Server - Mi... @Structure E:-cplorer-m...l WMicrosoftWord-Bioin...l |@(ﬂ-®@,@# 11:35 pp.
mopdOvpo.

3 SSAP Server - Microsoft Internet Explorer

J File Edit ‘iew Fawvortes Toolz Help |
JAeress I@ http: #/bzmarnid. biochem.ucl ac.uk/egi-bin/cath/Gets zapRasmal. pl j ﬁﬁo |J Links *
S < BT A B - BRNE B B RES AR I |
Back FEariaEnd Stop  Refresh  Home Search Favorites  Histaory A ail Print Edit
Ly T
CATH ==
Protein Structure Classifieation CATH DHS Gene3D Impala FTF  Internal
I SSAP Server - submitted job
i
~
- Your SSAF job has been subritted, the algorithm usually takes a few seconds for
small structures or a few minutes for larger structures.
The results can be viewed from the following link:
hitp: Mwaeew biochern. ucl. ac.ukfcgi-binfcath/GetSsapRasmal. pl?Results=12-08-
2004_16178
=l
|@ Daone

’_’_|e Internet
J :\Zj ﬁ <3 |J|@SSAP Server - Mi... @Structure EHpIorer-W...l WMicrosoﬂWord-Bioin...l ||%g(ﬂ§@@,@£ 11:35 pp

) Start |
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Exel mapatiBeton pe to RMSD 1 avtictoiynon tov dopmv yio Tig 600 TpmTeives, 1
Babuoioyia TavTIoNG KO 1) OROLOTNTA T®V aAANAoLYI®V. EmmAéov, mapovsialetot
EVOEIKTIKA KOt 1) 0eVTEPOTAYNG doun (secondary structure — ss).

S55AP results -

osoft Internet Explorer

J Fil=  Edi “iew  Faworites Toole Help
| Address [€] hitp: /v biochem.ucl ac. uk fegi-bin/cath/GetSsapFiasmol pl?Results=19-08-2004_16175 =| @G |J Links >
- =
& QA @ B3 | By |
Back FEanwand Stop Riefresh Home Search Fawvorites  Historg b ail Prrint Edlit

FTP Internal

SSAP results

Equiv. Overlap  Seq. id Score ([O0-

Domainl Length DomainZ Length Ras. (%) (%) 100} RMSD
& 101m00 154 102m00 154 154 100 98 99.19 0.157
Launch Rasmol | Yiewl/Save superposed PDBE |
Wiew/Save raw SSAFP alignment

Alignment {readable)
101m00: pdbno o 10 0 30
101lm0O0O I I I I
101m00: aa MYLSEGEWALYLHYWAKYE AR WAGHGARILIRLFK SHPE T
101lm0O0: == HHHHHHHHHHHHHHE G GHHHHHHHHHHHHHHH GGG ;I

|@ Daone |_|_|@ Internet
il Start ”J :{j g I"_;.E] |J I@ SSAP results - @ Structure Explorer - 10...I T Microsoft Word - Bioin...I | %@ @e@@,@;ﬁ 17:36 pp

S55AP results

osoft Internet Explorer

J v Favorites
JAgdress I@ hittp: v biochern. ucl ac.uk/cgi-bindcath/GetS sapR asmal. pl 7R esultz=19-08-2004_16178 ;I @Go |J Lirks **

9 ="

=S Q G I B |

Back Fanwand Stop Refresh Home Seaich Favortes  Historg tdail Print Exlit
LOIm OO dibno u 10 [={5] a0 ;I
101m0O0O I I I I
101lm0O0: 22 MYLSEGEWALVYLHYWAKVE ADVAGHEADILIRLFKSHPE T
10Im0O0: == HHHHHHHHHHHHHHG GGHHHHHHHHHHHHHHH GGG
LO0Em0O0: pdbno o 10 20 30
l02m 00 I I I I
l02m0O0: aa MYLEEGEWALVYLHYWAKWVE AR VAGHGARILIRLFKEHPE T
l02m00: == HHHHHHHHHHHHHHE G GHHHHHHHHHHHHHHH GGG
101Im0O0: pdino 40 50 B0O ranl
101m0O0O I I I I
101Im0O0: aa LEKFIRVMEHLE TEAEMKASEDLKKHGY TVL TALGATILKKE
101lm0O0: == GGG HHHHHH HHHHHHHHHHHHHHHHHH
102m00: pdbno 4o 50 0 70
L02m 00 1 1 1 1
l0Em0O0: aa LEKFIRFEHLE TEAEMKASEDLEKAGYTVL TALGAILKKE
l0Em0O0: == GGG HHHHHH HHHHHHHHHHHHHHHHHH
101m0O0: pdbno an 90 100 110
10Lm OO0 1 1 1 1
101m0O0: aa GHHEAELKPLAREHATKHKEIPIK YLEFIEZEAIIHYLHERH
l0lm0O0: == HHHHHHHHHHHHH HHHHHHHHHHHHHHHHHH
102m 00 pdbno an 90 100 110
l02m0O0 I I I I
102m00: a3 GHHEAELKPLAASHATKHKIRPIKYLEFISEATIIHYLHERH
10Em00: == HHHHHHHHHHHHH HHHHHHHHHHHHHHHHHH
L hw A 2 e elbme 1an 13N Tun 150 LI

|&] Dore lilila Internet
imSlarl”J :\_fj g I‘_‘;;] |J I@ SSAP results - Mi . @Structure Explorer - 'IEI...| ¥ Microzaft Word - Blom...l | E@(ﬁs@@,@;ﬁ 11:26 pp
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SSAFP results - M

rosoft Internet Explorer

J File Edit ‘iew Fawvortes Toolz Help

J Address I@ http: 4 A biochern.ucl ac.uk /ogi-bind cath/GetSsapR asmol. pl /R esults=193-08-2004_16178

~| @t || Liks »

j =

Back

. @ (8

Q @ B3

Search Favorites  Histaory

B 9 H

Mail Pririk it

Refresh  Home

TOEM OO - S GNMEOE LR FCAR ST TRk LRI ICEr LS L LT =TT

102n00:ss HHHHHHHHHHHHH HHHHHHHHHHHHHHHHHH

L0Im0O0: pdbno 1cO 130 140 150
101m0O0 | | |

101Im0O0: a& PGNFGAT A@GAMMKALELFREDPTAAK YKELGYEG
101Im0O0: == G656 HHHHHHHHHHHHHHHHHHHHHAHH

10Em00:pokno 120 130 140 150
102m00 I I I I
102n00: as PGNFGAD AQGAMNKALELFRKDTAAK YKELG VG
102m00:ss HHHHHHHHHHHHHHHHHHHHHHHHH

Wiew/Save readable alignment

Alignment in FASTA format

# 101lmO0O
MYLEEGENALVLHYWAK VEAD VAGHEATIILIRLFKEHPET
LEKFIPRVKHLK TEAEMKASED LEKHGY TYL TALGATLKKK
GHHE AELKPLAEEHATKHKIPIK YLEFIEEATTHYLHERH
PGNFGAT AQGAMNKALELFRERTIAAK YKELGYAG

> 102m00
MYLSEGEWALYLHVWAKVEARVAGHGATILIRLFKSHPET
LEKFIRFKHLE TEAEMEASERLKKAGY TYL TALGATILKEK
GHHE AELKPLAREHATEHKIPIK YLEFISEAIIHYLHERH
PGNFGAT ARGAMMNKALELFRERTIAAK YKELGY®RG

WiewiSave Fasta alignment |

4]

=

|@ Daone
) Start |

’_ ’_ |4 Intemet

J @ ﬁ I‘_;;] |J|@SSAP results - Mi... @Structure EHpIorer-W...l WMicrosoﬂWord-Bioin...l ||%g(ﬂ§@@,@£ 11:36 pp.
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20VO0AGUOS EVOOUOPIOKOV KAl OIGUOPIOK®Y HEAOOWY GUYKpIoNS

Mia GAAN péBodoG yia T cVYKpLon doumv Tpwteivav givor n pébodog CE
(Combinatorial Extension — Xvvdvactikr Enéktaon), n oroia cuvdvalet tig
EVOOLLOPLOKES KoL TIC OLLPOPLokEG HeBOS0LS (Yio AemTopépeleg oxeTikd pe tnv uébodo
CE ovppovievteite v fondeta mov axorovbei, 1 to dpbpo tov Tsigelny, Prot. Sci.
2000).

INo vo emokepbeite v 16T0GEAIdA e TPpOSPacn ot Paon dedopévav yo ) CE,
avoi&te Tov Internet Explorer kot mAnktpoloynote t 61e06vvon:

43 CE Home Page - Combinatorial Extension - Microzoft Internet Explorer

J File  Edit ‘“iew Fawortes Tools Help |

| tddress |@ hitp: Al sdeo. edudoe. hirml x| @G |J Links
j & P> . D | A @ @ | B w
Eack Forward Stop Fefresh  Home Search Favorites  History b ail Frint Edit

Databases and Tools for 3-D Protein Structur
Comparison and Alignment -

Using the Combinatorial Fxtension {CE) Method

Structural similarity betueen
by cetylcholinesterase and Calmodulin
found using CE (Tsigelny et al, St Soi,

[PO00. 91803

Select from the following options by

clicking the links on the right lore Info

I - | _>l_I
&7 [ [ [ Intemet

iaﬁlarl”J = & = |JIW & PDB Query Hesult-M...l WMicrosoﬂWord-Bioin...l | RERE G B h agd 114
http://cl.sdsc.edu/ce.html.
> ocvvéyeln matnote v emaoyn ‘TWO CHAINS’.
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2} CE Home Page - Combinatorial Extension - Microzoft Internet Explorer

J File Edit “iew Fawvoritez Toolz Help |

| addiess [&]1 htip: /0l sclsc educe himl =] @Ga |J Links >
J LD M A G BB 8 m
Back Forward Stop Refresh Home Search Favorites  Histone b ail Prink Edit
=T
clicking the links on the right More Tnfo [ |
FIN D Find structural alignments by seclecting from ALL or

REPRESENTATIVES from the PDB.

CALCU LATE Calculate structural alignment for TVWO CHAINS cither from the
PDB or uploaded by the user. Caleulate structural neighbors for one

protein UPLOADED BY THE USER AGAINST THE
PDB.
Calculate MULTIPLE STRUCTURE ALIGNMENT.

DOWN LOAD Download the SOFTWARE and DATABASES used here for

local use.

Review results from our own alignment experiments:
RESULTS SUBDOMAINS [pdf] | PROTEIN KINASES [pdf]

| ESTERASES, LIPASES [pdf]

=
4| | »

|@ http: /Aol sdec. edulfcedcealign.ktml ’_’_|e Internet
i@ﬁlarll“ o & |J I@ CE Home Page - & |PDB Query Aesult - MI T Microsoft word - Bloln...l | BEIIE G @ n o 1141

[Ma ™ ovykpion tov tpoteivov 101M kot 102M, tinktpoloynote 6to medio g
PDB yw v Chainl: PDB: 101M kot 610 avtictoryo nedio yio tnv Chain 2:
PDB:102M. ‘Enerta tatiote 1o “Calculate Alignment’ kot 6o Tpokvyovy ta
OTOTEAEGUOTO TNG OVTIGTOTYMNONG, cvumeptAapfovopévov tov RMSD kot g
Babuoroyiag yio TNV opoldTNTU TOV GAANAOVYLDV.

159



/3 CE CALCULATE TWO CHAINS - Microsoft Internet Explorer

J File Edt ‘iew Favortes Toolz Help
JAQIdress I@ hittp: /el sdsc.edudcedce_align. html j ho |J Lirks *
j@.»v@{;ﬁ Q @ BB a9 w.
Back FErriaEnd Stop Refresh  Home Search Favorites  History I il Print Edit
El
Calculate structural alignment for two
CE CALCULATE TWO . . i 9
polypeptide chains either from the PDB or
CHAINS
uploaded by the user.
Specify two polypeptide chaing and optionally the similarity level and use of sequence information and then press the "Calculate
Alignment” button. Selecting the appropriate 2 will provide help on that specific field.
PRI | i -[ ?
Calculate Alignment I Reset Form Select Similarity Level: | Medium y
" Use Sequence Information (optional) ?
@ pDB107M ? oOR
Chain 1: | € user Files] Browse... |Chain |[):| ?
I™ use Fragment From: | To: | {optiona) 7| Sequence numbering 7|
| & ppB:[102M ? oR | |

& ’_’_|Q Internet
iﬂslarl”J 7 & |J|@|:E CALCULATE .. | 4]PDB Query Result - M..| T Micrasoft word - Bioin. | |@<§J§®E@;¢ 11:42 g

The alignment results are provided, including RMSD and sequence similarity score.
a Structure Alignment 101M:_ 102M:_ - Microzoft Internet E xplorer

J File Edt ‘iew Favortes Toolz Help

JAQIdress I@ hittp: /el sdsc.edudce_scratchdced 32 himl j ho |J Lirks *
j ) W A BB o
Back FErriaEnd Stop Refresh  Home Search Favorites  History I il Print Edit

| v

101M:_(size=154) vs 102M:_(size=154) Rmsd = 0.2A ZScore = 7.0

: Sequence identity = 98.7%
Structure Alighment Aligned/gap positions = 154/0

Sequence alighment based an structure alignment.
Sequence alignment based on structure alignment. Position numbers according to sequence (starting from 1) and according to PHB are given as 5555/PFPF,
5555 - sequence, FPPP - PDB

101M:_ - MOL_ID: 1; MOLECULE: MYOGLOBIN; CHAIN: NULL; ENGINEERED: SYNTHETIC GENE;
MUTATION: INS(MO0), F46V, D1221¥

102M:_ - MOL_ID: 1; MOLECULE: MYOGLOBIN; CHAIN: NULL; ENGINEERED: SYNTHETIC GENE;
MUTATION: INS(MO), H64.A, D122N

101M: 1/1 MVLSEGEWQLVLHVWAKVE ADVAGHGOD ILIRLFESHPETLEEFDRVEHLETEAEMEASE

102M: 141 MVLSEGEWOLVLHVWAKVE ADVAGHGOD ILIRLFESHFETLEEFDRFEHLETEAEMEASE

101M: 61761 DLEEHGVTVLTALGAILEKEGHHE AELEPLAOSHATEHKIF IKYLEF ISEATTHVLHIRHE

102M: 61/61 DLEEAGVTVLTALGAILEKEGHHEAELEPLACSHATEHEIP IKYLEFISEAI THVLHSRH

noiM:_ 1z 1/1z21 PGNFGADAQGAMNEALELFRED IAAEYEELGTOG

102 M 1214121 PCMFGATDAOGAMNEALELFREDTAAEVERLGVOS LI
@] Done |4 Intemet

gl Start |

—

@ ﬁ I".:;] |J I@ Structure Alignme. . @F‘DB Query Result - Ml T Microzoft Wward - Bioin...l | %@@-@E@# 11:43 pp
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/3 Structure Alignment 101M:_ 102M:_ - Microsoft Internet Explorer

J File Edt ‘iew Favortes Toolz Help
JAQIdress I@ hittp: /el sdsc.edudce_scratchdced 32 himl j o Go |J Lirks *
1 g — A =
.0 @ B &4 QA @ 8 B 9 T
Back FErriaEnd Stop Refresh  Home Search Favorites  History I il Print Edit
13 T T ;I
1020: - MOL_ID: 1; MOLECULE: MYOGLOBIN; CHAIIN: NULL; ENGINEERED: SYNTHETIC GENE;
MUTATION: INS(MO0), H64A, D122N
101M: 1/1 MVLSEGEWOLVLHVWAKVEADVAGHGOD ILIRLFESHPETLEEFDEVEHLETEAEMEASE
102M: 1/1 MVL3EGEWOLVLHVWAKVEADVAGHGOD ILIRLFESHPETLEEFDRFEHLETEAEMEASE
101M: 61761 DLEEHGVTVLTALGATLEKEGHHE AELKPLAQSHATKHEIF IKYLEFISEATIIHVLHIRE
102M: 61761 DLEEAGVTVLTALGAILEEEGHHEAELEPLAGSHATEHEIP IEYLEFISEATIIHVLHSEH
noiM:_ 1z 17121 PGHNFGADAQGAMNEALALELFRED TRAKYEELGYTQG
102M:_ 1zif1z1 PGNFGADAOGAMNEALELFRED IAAKYEELGYOG
View Results:
Diownload aligrument as a PDE file
Cuick wiew of structure alignment (using Rasmol)
Dietailed analysis of alignment (wsing Compare3D Java applet)
Presz to Start Compare 3D I
Haote: CompareZD may notwodowith InternetExplarer or across the firewall
WView of structure alistment using Protein Explorer LI

@] Done ’_’_|Q Internet

ghstart| | 7| @ 53 | |[£)Structure Alignme... &1FDB Query Resul - M..| B Microsot word - Biain._| | EBERI Y @ (358 1143
[Matdvrag v emhoyn ‘View of structure alignment using Protein Explorer’ pmopeite
va dgite T1g 000 TPWOTEIVES, LE TNV TPOHTOBEST] OTL VTAPYEL EYKATEGTNUEVO TO

KOTAAANAO AOYIGHUKO GTOV VTTOAOYIOTI GOC.
1 Applet Compare3D

Command Feature_table Align_menu  Help  30_menu

101M: :57ALA: Ch

101K 0
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["a ™ ovykpion Tov tpoteivov 101M kot 1AZI (pio dGAAN myoglobin),
nAnKTpoAoynote 610 medio S PDB Yo tv Chainl: PDB: 101M kot 670 avtictotyo
nedio yia v Chain 2: PDB:1AZI. 'Enerta natote 1o “Calculate Alignment’

/3 CE CALCULATE TWO CHAINS - Microsoft Internet Explorer

J File Edt ‘iew Favortes Toolz Help

J Address I@ hitp: /el sdsc. edudcece_align. html

j@.ﬁv@{.ﬁﬁ

Back Farward Stop Refresh  Home

| @Bo | |Liks »
Q [ 3

Search Favorites  History

B 9 wm .

tail Pririk E dit

| v

Calculate structural alignment for two
e L polypeptide chains either from the PDB or
CHAINS

uploaded by the user.

Specify two polypeptide chains and optionally the similarity level and use of sequence information and then press the "Calculate

Alignment” button. Selecting the appropriate 2 il provide help on that specific field.

e e 0 I i vi 7
Calculate Alignment  i|  Reset Form Select Similarity Level: | Medium ',
" Use Sequence Information {optiona) *

& ppB{10TM ? oR

Chain 1: || " User File:l Browse... |Chain |[);| ?
I™ Use Fragment From: | To: | (optiona)) ?|Sequence numbering ]
| & ppB1AZl ? oR |
€]

’_’_|Q Internet
ghstant | | 77| @ 151 ||[£)CE CALCULATE ... | &]The RCSB Protein Da.| 537 Microsolt Word - Biain._| | EBEIIY @5 (358 1152

Tote Bo TpoKHYOLVY TO AMOTEAECUATA TG OVTIOTOIYNONG.
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a Structure Alignment 101M:_ 1A71:_ - Microzoft Internet Explorer

J File Edt ‘iew Favortes Toolz Help |

JAQIdress I@ hittp: /el sdsc.edudce_scratchdce1383 html j ho |J Lirks *
j ) W A BB o
Back FErriaEnd Stop Refresh  Home Search Favorites  History I il Print Edit

| v

101M:_(size=154) vs 1AZl._(size=153) Rmsd =094 Z-Score = 6.9

. Sequence identity = 86.1%
Structure Alignment Aligned/gap positions = 151/0

Sequence alighment based an structure alignment.
Sequence alignment based on structure alignment. Position numbers according to sequence (starting from 1) and according to PHB are given as 5555/PFPF,

5555 - sequence, FPPP - PDB.

101M:_ - MOL_ID: 1; MOLECULE: MYOGLOBIN; CHAIN: NULL; ENGINEERED: SYNTHETIC GENE;
MUTATION: INS(MO0), F46V, D1221¥

1AZL: - MOL_ID: 1; MOLECULE: MYOGLOEBIN; CHATIN: NULL; ENGINEERED: YES

101M: z/2 VLSEGEWOLVLHVWAKVE ADVAGHGODILIRLFESHPETLEKFDEVEHLETE AEMEASED
1AZ T 1/z GLSDGEWQOVLNVIGEVE AD T AGHGCOEVL IRLF TGHPETLEKF DKFKHLETE AENEASED
101M: 62/62 LEFHGVTVLTALGAILEEEGHHEAELKPLAQSHATEHEIP IKYLEF ISEAI IHVLHSRHF
1AZT: 61/62 LEEHGTVWLTAL GG ILKEEGHHEAELEPLACSHATEHEIP IKYLEF IS D AT IHVLHSEHF
101M:_ 1zz/izz GNFGADAQGAMNEALELFREDIAREYEELGY
1hZT:  121/1z22 GDFGADAQGAMTEALELFRND IALEYEELGE
A exr D oncnalden Ll

@] Done ’_’_|0 Internet
ghstart | | 77| @ 151 | |[£)Structure Alignme... &1 The RCSE Protein Da..| B Microsolt word - Biain..| | EBERI Y @ (358 1152

Kot wéh propeite va deite Tig 600 mpwteiveg matmvtag v emAoyn ‘View of
structure alignment using Protein Explorer’.
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+ Applet Compare3D M=]E]
Command Feature_table Align_menu  Help  30_menu

File  Edit “iew Favortez Tools Help “

Address |@ hittp: A4 v rosb. org/pdbdcgidexplore. cgi?pid=216051092347 067 kpage=0&pdbld=142] ﬂ (‘>Go Links **
g - o = =
o @ & o QA @@ 3 B 9

Back Stop  Fefresh  Home Search Favorites  History b il Frint

DB Structure Explorer - 1AZI

PROTEIN DATA BANK

@ Try the Structure Explorer page for 14771 from the new, reengineered BCSE PDE Web sitel

=R Summary Information CVENEI ()

Summary Information Title: Myoglobin (Horse Heart) Recombinant Wild-Type Complexed
With Azide

Miew Struchire Compound: Mol Id: 1; Molecule: Myoglobin; Chain: Null; Engineered: Yes

Authars: R. Maurus, G. D. Brayer
Exp. Method: X-ray Diffraction
Structaral Meishbors Classification: Oxygen Transport

Source: Equus caballus &
Gy Prismary Citation: Maurus, R., Bogumil, R., Nguyen, N. T., Mauk, A. GG., Brayer,
.: Structural and spectroscopic studies of azide complexes of
horse heart myoglobin and the His-64--=Thr variant. Bieckern J
- e 332 pp. 67 (1998) El
& Done 8 Internet

] Start m @ ]| @Structure Align... @Struclule E_.. W Microsoft War.. | 3 applet Compar...| J_'atggq B ;_};53 11:53 pp
uécm g PDB, e tov tpomo mov 1\on osi&ayle..

DowmnloadTisplay File

Orther Sources
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‘=8 Protein Data Bank - Microzoft Internet Explorer

J File Edt ‘iew Favortes Toolz Help
JAQIdress I@ http: //pdbbeta.rcsb.org/pdbexplore. doPstructurel d=1azi j (PGD |J Lirks *
o =
« > 3 w | A G 3| B |
Bachk FErriaEnd Stop Refresh  Home Search Favorites  History I il Print Edit
_L) |_'“ Y (- The Worldwide Repository for Biological Macromolecular Structure|
= & LD
ey Enter o PDB ID or keyword RN Gerting Started | PDB Statistic

Questions about PDB Servites (

Home | fteractive Viewers Page

KNG Viewer
b Depositfvalidate Data —
Sirnpleiemar

WebMol Viewer Classify ¥ Help hd

FPDownload Files
¥ Search Database File

FBrowse Databaze

Plugivy Wevrars

PStructu.ral Gen.ornics. Stucture Si 1AZI Bialogical b
PEducation & Dizcusszion Rasmol
F File Formats .
T i i
e MICE Collaborative Environmment SLEXED
b General Information Swiss-FDBE Wiewer

Static Imaes I\l T
Author  POE Produced Images b

Asyrmmetric Linit

Biological Molecule

IMBE Jena Image Library Ribbon (250x250 pixels)

Prirma Ribbon (S00%500 pivels
itatin Jart. 5 piel] x|
4] | 2|
|@ javazcript window.open('/pdbimages/1azi_asym_r_500.jpg’, ‘pdb'. newiwindowOptions) woid(0]; ’_’_|Q Internet

iﬂﬁlarll“ @ E I‘_:;] |J @Structure.&lign...l @Stlucture E:-cpl...l T Microzaft Wor... ”@Pmlein Dat._. | m@(ﬂ-@@@# T1:57 pp

http: //pdbbeta.rczb_org/pdbimages/1azi_bio_1r_500. jpg - Microzoft Internet Explorer
JAQIdresS @ http: #/pdbbeta.rcsh.org/pdbimages.1 azi_bio_r_500.jpg

j«,».@ﬁ@@@%vl

Eack: Enwand Stop  Fefresh  Home Search Favorites  Higtomy b il Frinit Exlit

| |
iﬂﬁlarll“ @ E I‘_:;] |J @Structure...l @Structure...l WMicrosofl...l @F‘rotein D.. ”@hllp:”_._ |@@-®E@# 11:57 pp.
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Baoegic ocoopnévav oopav (Structure databases)

[ToAAég mpmTeiveg Tapovo1dlovV OPOIOTNTES GTY OO TOVG, KOl Ol OLOLOTNTEG AVTES
umopel va poptupovv Kown eEgMktikn poéievon. H eEghktikt mopeio meprhapPfavet
aAlayég otV oAANAov)ia TV aptvolémv, OTmg eival o1 OVTIKOTAGTAGELS, Ol
EI0AYOYEC KO OL O1ALYPOPES. ZE TEPIMTMOELS TPMTEIVMOV LUE LOKPLVY] GLYYEVELD, Ol
AAAOYEC QVTEG EYOVV TPOKAAEGEL KOUTADGELSY, GTIG OTTOIES TO TANBOG Kot M
KaTELOVVOT TOV SEVLTEPOTAYDV SOUDV TOIKIAEL .

[ToAAG TAGva kot yopromoinomg Exovv Tpotabel otV TPocTadeia yio KaAvTEP
KATOVONGON T®V GYECEMV SOUMV / AAANAOLYI®V Kot TG EEEMKTIKNG Topeiag 1 omoia
ONUoVPYEL SUPOPETIKEG OTKOYEVELEG «OMAMGEDVY. Ta TAAVA OVTA SLOLPOPOTOLOVVTOL
®¢ TPOG TIG HeBOS0VG TOV YPNGIULOTOLOVV Y10, TNV AVOYVMOPLST Kot TNV aS0AGYNo TG
OOUIKNG OPOLOTNTOC.

O1 owkoyéveteg dSopmv dnpovpyovvtat pe 0o puebddovg: 1) xpnoomoldvTog
aAyop1Bovg ot omoiot avalntodv Kol Opadomolovy pe faon kowvd tpodTuma, 2)
YPNOLOTOIMVTAG dladtkacieg ot omoies Pacilovtal oe KaBOAKY GVYKPIOT| OOUDV,
OTLTIKY] 1| LOOMLLOLTIKY).

H mAéov dradedopévn pébodog katnyopromoinong ivor n CATH, n onoia Bpioketan
EVOOUATOUEVN € pia BAom 0e00UEVOY SOUMDV.

CATH

H Bdon dedouévarv CATH (Class, Architecture, Topology, Homology) tvat pia
EPOPYLIKT KOTIYOPLOTTOiNGoT TEPLOYDV TV dopmVv TV tpoteivaov. H CATH
ocvvinpeitor oto UCL. H xatnyopromoinon Pacileton e kaBolikn, pabnuotikn Kot
OTTIKY, GUYKPLoT dop®mV. Ot d1dpopeg KATNYOPieG 0TO TAGVO KOTIYOPLOTOiNong
avayvopilovror pe ™ Bondeto Lovadik®v aplBpdV Kol TEPTYPUPIKDOV OVOUATOV.
Ta enineda 1epapyiog g SOMKNG Katnyoplomoinong eiva:

Katyopia ntpoteivav (Protein class) : H xatmyopio piog dopng mpoteivov
AVTITPOSHOTEVEL TO TOGO0TO TV 0-eAikwV (a-helices) 1 towv B-OAAw®V (B-strands)
péoa og pia tprodidotatn dour. Ot acucés kKatnyopieg eivat: kupimg-a (mainly-a),
Kupims-B (mainly-p), evarrayéc o/f(alternating o/f) ko o+ (pei&n a-p), kabmg kot
01 TPMTEIVEG EKEIVEG LLE YOUNAT] TEPIEKTIKOTNTA GE JEVLTEPOTAYEIS OOUEC.

Apytektovikn npoteivov (Protein architecture) : Ed® yiveton meptypaen g
YEVIKNG KATAVOUNG T®V 0gvTEPOTAY®V doudV (a-helices ko B-strands) oe
TPIGOLAGTOTO YDPO, Y®PIG va Aapfdavovtot v’ dytv ot deopoi toug. H kataympnon
piog TpmTeivn yiveTon te To Y€PL KO YPNCIULOTOIDOVTOG OTAES TEPLYPOPES Y1 TNV
KOTOVOUN TV 0gVTEPOTAY®OV dopmV (.. barrel, roll, sandwich, k.A.x.).

Tomoloyia mpoteivedv (Protein topology) : ESd yivetat meptypagn g YEVIKNG
KOTOVOUNG TV OEVTEPOTOYDV OOUMDV GE TPLOOLACTATO YDPO, AdpPdvovtac Oumg v’
OYV TOV TPOGOVATOAIGUO TOV OEVTEPOTAYMV OOUMY KOl TOVS HETOED TOVS OEGUOVC.
Ot eproy€g opadomotoHVTAL YPNCILOTOIDOVTOGS TOPUUETPOVS OL OTTOIES EYOVV
TPOKVYEL EUTEIPIKA , LEG® adyopiBuwv cOykpiong dopmv. [Ipmteiveg o1 omoieg
TapovcLalovy dopkn opotdtna >60% Kataywpovvtal otV 1d1e TomoAoyia.

Oporoyn vrép-owkoyévero (Homologous superfamily) : Mio opdioyn vrep-

owoyévela givor pio opdoda TPOTEIVOV TOV 0To1mV 01 dOpES deiyvouv OTL LITAPYEL Mo
Ko e£eMKTIKN TPoEAevon (OnNAadn ot TpmTeiveg avTég giva opdAoyeg). Ot
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OLO1OTNTES EVTOTLOVTOL TPOTIGTMG LEG® TNG CVYKPLONG CAANAOLYIDV KoL EV
ovveyeia péow aiyopiBupov cvykpiong dopmv. Ileproyég o1 omoieg mapovsialovv
opototnTo aAANAoVY IOV >35% tomoBetovvTan otV idto opdada.

Owoyévern ariniovyiov (Sequence family) : Aopég o1 omoieg £xovv oM
dlympiotel péca e OUAOEG OLOAOYING, UTOPOVV VO SLOYMPIGTOVV TEPUUTEPM LIE
Baon v opotdtnTo TOV aAANAOLYIGOV TOVG. O1 TPMTEIVEG 01 0ToiEg EYOLV

Sl mP1oTel 6 01KOYEVEIEC TPOPAVAG oyeTilovtal péow g eEEMENC. AvTo onuaivel
OTL AVAESO OTIC TPMTEIVES, 01 opoldTNTEG T™V residues ava (evyn sivar >35%. Xe
OPIOUEVEC TEPUTTAOCELS, KOl EAAEIYEL LYNANG OLOIOTNTOG AAANAOVYLDV, TOPOLOIES
Aertovpyieg Kot SOUEG TPOGPEPOLVV ATOOEIEELS YO TV KOWN TPOEAEVOT) TV
TPOTEIVOV.
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MNPAKTIKH EOAPMOTI'H

CATH — Katnyyopromoinon douayv (Structure classification)

INo va emokepbeite v 1otoceridon tng CATH, avoi&te tov Internet Explorer kot
TANKTpoAoynote T d1evbvvon www.biochem.ucl.ac.uk/bsm/cath/. ¥ cuvéyeia, Yo
va SelTe TNV 1EPAPYIKT KOTNYOPLOTOINGOT) GUYKEKPIUEVOV TPOTEIVAV, TOTNOTE GTNV
emaoyn “Browse or search the classification”.

>t véa oedida Tapovotdlovtal Ta 4 dopopeTikd enimeda kotnyopldv. [Ipokepévon
va ogite v katnyopia at+P (peiEn a-P) matnote oto “Class 3: Mixed Alpha-Beta”.

3 CATH Protein Structure Classification Database [UCL] - Microsoft Internet Explorer
J File Edit “iew Fawvoritez Toolz Help |
JAereSS I@ hittp: A4y biochem. uol, ac.uk /bsmdzath/class. himnl ;I & Go |J Links **
- R R o B = B et RS O R S
Back Fanwand Stop Refresh Home Search Favorites  Histons bl il Prink Edit
| CATH Protein Structure Classification Bl
= PDE Code
 CATH Code
¢ Ceneral Text Browse the database
Main classification levels
_—
%;? Class 1: Mainly Alpha
e (I 2: Mainly Bet
LELT ass ainly Beta |
% Class 3: hMixed Alpha-Beta
et Class 4: Few Secondary Structures
|@ |a Internet
listan ||| 24 @& 51 ||[E7CATH Protein Stuctu... | B Micrasoft Word - Bioinfa3__ | |[E3E@ I &2 1119

Mmnopeite va deite éva GLYKEVTPOTIKO TivaKa e TO TANO0S TV EYYPAPOV Y10, KAOE
éva amod to enimeda To omoia cuvavTdvTal pEca oty epapyia. H cepd tov emmnédmv
etvar OTtmg avaeépbnke ponyovpévmg Kot To Kabe enimedo cupfoAriletar pe to
apykd Ypappo Tov ovopotdc tov (A yuo to Architecture, x.0.x.). Eniong mapatifeton
évag mivoKog e T EMITEON OPYLTEKTOVIKNG T OTTOI0 GLVAVIMVTOL LEGO GTNV TPITN
katnyopia. ['a v tpitn katnyopia (class 3) vedpyovv 12 eninedo apyITELTOVIKNG.
[Motdvrog oto A PAémete ta 12 avtd emineda.
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zoft Internet Expl

= JTools Help
JAgdress I@ hittp: Ao biochem,ucl. ac. uk /bsmdocath/ clas s 37 ;I @GD |J Links **
= = | @ Gd 3| Eh- u
Back Eariard Stop FRefresh Home Search Fawvaortes  Histony b ail Edit
— Class (3) e
< PDE Code
© CATH Code CfHe
- | Text . N
A Classification
W Clzss 3 Class
representative
Alpha Beta 1 rthas]
Summary
The following table provides an overview of the number of levels found further through the
MNavigation hierarchy.
Haorne
Top of hierarchy @ D (7] =) [S ] (N (1] D
- 12 361 B59 2003 3444 7873 20411
Levels
1 Disnlay all levels M2 matchesl =l
] ,i Internet
i Stant || | @& =1 ||[E7CATH Level Descripti... B Micrasolt Wiord - Bioinfa3 | @ =G B3 11:20
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Edv topa emdéEete KAmo10 MIMEDO KO TOTHOETE GTOV OPOUO TOL AVTIGTOLYEL OTO
CATH Code avtov, Oa odnynbeite omnv enduevn katnyopio mwov givol n TomoAoyia
Kot 01OV TapaBETOVTOL 01 TPMOTEIVEG 01 0oieg Ta&tvopovvtot pali pe ooty v omoia
EMALENATE LE TOL TOTOAOYIKA QLT TN POPE KPITHPLOL.

[Mopadeiypatog ybpwv, av emréete to enimedo ‘Barrel’ kot matnoete oto 3.20
(CATH Code), t01e B 0dnynOeite oe pio oeAida dmov mapovcidlovtar ta 9 eninedo
TOTOAOYI0C TOV AVTIOTOLYOVV GTNV OPYITEKTOVIKN Katryopia ‘Barrel’.

/2 CATH Level Description Page for Alpha Beta [3). bazed on CATH releaze 2.5.1 - Microzoft Internet Explorer
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CATH considers structural damaing as semi-independent folding units. It is quite comman that 3 structural

domain is made up of more than one seguence segment (Le. non-sequential stretch of peptide). The table I;l
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CATH considers structural damaing as semi-independent folding units. It is quite comman that a structural

dornain is made up of more than one seguence segment (e, non-seguential stretch of peptide). The table
below provides information for each of the segments that make up the structural domain.

Segment Number Segment Length FDE Start FDE Stop
1 292 1 292

Structural Relatives

The table below lists the structural relatives for the CATH domain 1dhpa0. The similarity scores are
determined by the CATHEDRAL/SSAR algorithrn.

Following a structural alignrment, related protein structures often share B0% or more aligned residues (e
overlap). Structure comparison scores can be misleading when considering matches between structures of
different sizes, so a strict threshold has been applied to ensure all structural comparisons have an overlap
== B0%.
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