AgutepoTayeic Baoceig dedopéEvwy (Secondary databases)

« Q1 deutepoTayeic (pattern) Baoeic dedopeEvwy (BA) tTEPIEXOUV
TA ATTOTEAETUATA ATTO TIC AVAAUCEIC TWV AAANAOUXIWY TTOU
BpioKovTal OTIC TTPWTOTAYEIC TTNYEC TTANPOPOPNONG.

o ETmreidn ummdpyxouv TTOAAEC DIAQOPETIKEC TTPWTOTAYEIC BACEIC
OeOOUEVWYV Kal OIA@OPETIKOI TPOTTOI avaAuanc aAAnAouxIwyv
aTTO TTPWTEIVEC, Ol TTANPOPOPIEC TTOU €ival ATTOBNKEUUEVEC O€
KGOe deutepoTayr Baon deQOUEVWY KAl KABWC Kal N
OpPYAvwWOan Toug €ival_ OIaQOPETIKEC.

« H SWISS-PROT atroteAei Tn Baon yia TTOAAEC DEUTEPOTAYEIC
Baoelc OEDOUEVWIV.



O1 10 GNUAVTIKEC 0ELTEPOTAYEIC PAGELS 0EOOUEVOV €IV O1 AKOAOVOEG:

AnoOnksousvn Iinpooopio

Agvtepotayne BA Kvpwo anyn
PROSITE SWISS-PROT
Profiles SWISS-PROT
PRINTS OWL

Pfam SWISS-PROT
BLOCKS PROSITE/PRINTS
IDENTIFY BLOCKS/PRINTS

Regular expressions (patterns)
Weighted matrices (profiles)
Aligned motifs (fingerprints)
Hidden Markov Models (HMMs)
Aligned motifs (blocks)

Fuzzy regular expressions (patterns)



* O TUTTOC TTANPOPOPIAC TTOU €ival ATTOBNKEUUEVOC O€ KABE
deutepoTayn Paon dedOUEVWY DIOPEPEIL.

* Qi1 deuTepoTayeic Baoeic OEOOUEVWY ATTOBNKEUOUV
uoTiBa (motifs) (OUYKEKPIMEVOI CUVOUAOUOI O-EAIKWY Kal
B-@UAAWV, oI oTToiol TTapouaialovTal ETTAVEIANUMEVWG O€
TTOAAEC, AOUVOETEC METALU TOUG, TTPWTEIVEC), TA OTTOIA
gival OUVTNPNUEVEC TTEPIOXEC UE MIKPN dlaKUpavon
METACU TWV AAANAOUXIWYV KOl TTPOKUTITOUV WG
QATTOTEAEC A TTOAAATTAWY AVTIOTOIXIWV.

* OI ouvTnNPNUEVEC QUTEC TTEPIOXEC £XOuV pnkog 10-20
QMIVOCEQ Kal ouvnBwc avTiIoToIXOUV OTA TTIO OnNMavTIKA
ogToIXeia TTou kaBopiouv TN doN Kal TN AEITOUPYIKOTNTA
NG TTPWTEIVNG.



* Ta portifa xpnoipoTroiouvTal yia Tn 0IayvVWwaon HEAWV piag
OIKOYEVEIOG JeTA ATTO TNV EQAPUOYH UIOG OEIPAG
TEXVIKWYV YIa TNV avaAuan aAAnAouxiwv.

* Mia ayvwoTn aAAnAouxia avagnTeital Kal GUYKPIVETaI JE
Mia BIBAI0BNKN aTTO TETOIO YOTIBA TTPOKEINEVOU VO
TTPOCOIOPIOTEN GV TTEPIAAUBAVEI 1) OXI KATTOIO HOTIf30.
21N OUVEXEIQ, Kal ge Baon To PoTiffo auTto, N aAAnAouyia
QTTOOIOETAI OE Mia YVWOTN OIKOYEVEIQ.

 Ta poripa — motifs ( blocks,  segments, n features),
AvVTavOKAOUV TO BIOAOYIKO po)\o NG TTPWTEIVNG, ONAAdN
TTpoodlopifouv Tn doun ) TN A&IToupyia TS TTPWTEIVNC.
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Regular expression (pattern) givai
Mia oOVTOUN TTEPIYPAYPNR EVOG
MoTifou: To X oculBoAilel éva
OTTOIOONTTOTE AMIVOSU Kal OTIG
TTAPEVOETEIG Eival TA AUIVOEEQ TTOU
EMITPETTOVTAI OE QUTH TN B€0N.

Fingerprint (4 aAAIwg utrOoypa®A -
sighature) gival éva ouvoAo amrd
MoTiBa. OAgg ol TTANpPOPOpPIES YIa TA
aMIvo¢éa diaTnpouvTal JE TV
HOP®N TTIVAKWY CUXVOTATWV.

Block givai éva fingerprint étrou
OTOV TTiVOKO CUXVOTHTWV
mpooTifsTal pia BabuoAoynon.

Profile gival éva block trou
XPNOIHOTTOIEI TIG TTANPOPOPIES ATTO
OAn TnVv avtioToixnon, 6nAadn
CUMTTEPIAQUBAVEI KOl TO KEVA.

Hidden Markov Models givai
MOVTEAQ TTIBAVOTATWYV TTOU
TTapdayovrtal amrd Ta profiles.




PROSITE

« H PROSITE diatnpeital oto Swiss Institute of
Bioinformatics. 21nv PROSITE, oI OIKOYEVEIEC TWV
TTPWTEIVWYV UTTOPOUV VA XAPAKTNPIOTOUV ATTO TO
LuovadIKO, o dlaTNPENUEVO UOTIBO TO OTToIo evToTTi(ETA
O€ Hia TTOAAATTAN avTIOTOIXNON YVWOTWY OUJOAOYWV.

— Ta poTifa auTd TePIEXOUV KWOIKOTTOINUEVEG
BioAoyIkéG AsiToupyieg — KAEIOIA: EVEPYEG TTEPIOXEG
eVCUMWYV, OECEIC OTIG OTTOIEG O OUVOETNG CUVOEETAI ME
TO UTTOOTPWHA, K.A.TT.

* Me ava¢ntnon otnv PROSITE ptropei va TpogoIopIoTEi
N OIKOVEVEIQ TTPWTEIVWYV OTNV OTTOId AVNKEI Jid VEQ
aAAnAouyia.

« 21nv PROSITE, Ta poTifa kwoikotrolouvTtal aav regular
expressions 1 patterns.



 H PROSITE Asitoupyei XpnOIPOTIOIWVTAC WC pattern
Eva non avayvwplopévo motif (arrd multiple
alignment),

— TpayuaToTrolel yia avagntnon otnv SWISS-PROT
TTIPOKEIPEVOU VA avayVwPIOTOUV Ol TIPWTEIVEG [E
TTapopola motifs, Kal ETTEITA

— €AEYXEI TNV €TTIOOCN TOU pattern avadnTnong: TTPETTEN
Va UTTAPXOUV JOVO CWOTEG VTIOTOIXNOEIG (AANBIVESG —
OETIKEG) Kal KOBOAOU AavOACUEVES AVTIOTOIXNOEIG
(AavBaopEvVEG — DETIKEG).

* 2E& TIEPITITWON TTOU TO pattern TTapayel TTOAAEG
AavBaopeveg — BETIKEG, TOTE TTPOTIUATAI VA
XpnoigoTToinBdei Katrolo AAAo pattern.



Ao katayopnoceowv s PROSITE

" 'Eva apyeio 6£00uévav Tov KOTUSKEVALETOL pE Tapoporo Tpomo onmg ot SWISS-PROT

“Eva apyeio keipévov.

To apyeio ocdousvmv el TNV akérAovOn popoen:

ID
AC
DT
DE
PA
PA
NR
NR
NR
cC
cC
DR
DR
DR
DR
DR
DR
DR
DR
DR
DR
DR
DR
DR
DR
3D
DO
//

OPSIN; PATTERN.
PS00238;

APR-1990 (CREATED); DEC-2001 (DATA UPDATE); AUG-2004 (INFO UPDATE) .

Visual pigments (opsins) retinal binding site.

[LIVMEFWAC] - [PSGAC] -x (3) - [SAC] -K-[STALIMR] - [GSACPNV] - [STACP]-x(2) - [DENF] -

[AP]-x(2)-[IY].
/RELEASE=44.2,157002;

/TOTAL=197 (196); /POSITIVE=192(191); /UNKNOWN=0(0); /FALSE POS=5(5);

/FALSE_NEG=1; /PARTIAL=4;
/TAXO-RANGE=??E??; /MAX-REPEAT=2;
/SITE=5, retinal;

Q9H1Y3, OPN3 HUMAN, T; Q9WUK7, OPN3 MOUSE, T; QYUHM6, OPN4 HUMAN,
Q90X79, OPN4 MOUSE, T; P22269, OPS1 CALVI, T; P06002, OPS1 DROME,
P28678, OPS1 DROPS, T; Q25157, OPS1 HEMSA, T; P35360, OPS1_LIMPO,
015973, OPS1 PATYE, T; Q94741, OPS1 SCHGR, T; P08099, OPS2 DROME,
P28679, OPS2 DROPS, T; Q25158, OPS2 HEMSA, T; P35361, OPS2 LIMPO,
015974, OPS2 PATYE, T; 026495, OPS2 SCHGR, T; P04950, OPS3_ DROME,
P28684, OPSV_CHICK, T; P87368, OPSV ORYLA, T; P51473, OPSV_XENLA,
014718, OPSX HUMAN, T; 035214, OPSX MOUSE, T; P23820, REIS TODPA,
P47803, RGR BOVIN , T; P47804, RGR HUMAN , T;

P17645, OPS3 DROVI, P; 018911, OPSG ODOVI, P; 018914, OPSR CANFA,
018912, OPSR_HORSE, P;

Q972B3, RGR MOUSE , N;

Q6MLD2, GUAA BDEBA, F; Q9CL24, OADB PASMU, F; P22056, POLS_ ONNVG,

Q99NF8, RP17 MOUSE, F; P09009, TERM BPPRD, F;
1BOJ; 1BOK; 1F88; 1GzM; 1HZX; 1JFP; 1KPN; 1KPW,; 1KPX; 1L9H; 1LN6;
PDOC00211;
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ID gival éva TTpoodIoPIOTIKO, £va AKPWVUMPO VIO TNV OIKOYEVEIQ KAl
Oeiyvel To €id0¢ Tou diaxwpPIoUoU.

PATTERN onpuaivel 011 £xel XpnoipgoTtroinBei pia regular expression.

AC cival évag apibuocg rpoéoacng (accession number).

H ypauun DE trepiExel TrEpiypa@n 1nG OIKOYEVEIQG.
H ypauun PA TTEpIEXEI TNV regular expression.

H ypappun NR divel TEXVIKEG AETITOUEPEIES KAl TNV dIAYVWOTIKA agia
TOU pattern. Exouv Bpebei 197 dpolec aAAnAouxiec ue 5
AavOaONEVEC OUOIOTNTEG.

O1 ypappég CC mrapexouv TTANPOPOPIES OXETIKA PE TNV TAGIVOUNGN
TNG OIKOYEVEIAG, TO JEYIOTO apIOuo eTTavaAyewy Tou pattern o€ pia
avalntnon, K.A.TT.

MeTa Ta oxOAIa akoAouBouv ol ypaupec DR pe AioTeg pe apiBuoug
TTPOCBacng Kal TTPOadIoPIaTIKOUG KwdIkoug Tng SWISS-PROT,
OTTOU UTTAPXEI Jia €vOEIgn av To pattern gival Tpayuartiko (T), MoaVo
(P), AavBaopuéva BeTiko (F), | AavBaouéva apvnTiko (N).



PRINTS

 H PRINTS diarnpeital oto Department of Biochemistry
and Molecular Biology tou UCL.

* HPRINTS otnpic¢etal oTnv apxn OTI Ol TIEPIOTOTEPEG
OIKOYEVEIEC TTPWTEIVWV XapakTnpiovTal atro TTOAAATTAG
olatnpnuéeva PoTifa (multiple reserved motifs), Kai
ETTOMEVWC TTOAAEC, I AKOUA Kal OAEG, ATTO AUTEC TTPETTE!
Va XPNOIKJOTTOINBOUV TTPOKEIPEVOU VA ONUIOUPYNOOUV
OlayvwaTIKA patterns (diagnostic signatures, r aAAIWg
fingerprints) yia Ta HEAN TNG KABE OIKOYEVEIQG.

« 21V PRINTS, €av pia mpog avacntnon aAAnAouxia ogv
UTTOPECEI VA Touplouia OAQ Ta POTIBa O€ Eva OEOOUEVO
flng%rprlnt ETTITPETTEI TO TAIPIAOUA PE TA EVATTOMEIVAVTA
JorTifa
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OPSIN OPSIN SIGNATURE o798 ol ¢ !WNQV e
2 3 3 I e 28 of ¥ uaddy o mshts 1/ 4ue
Type of fingerprint: COMPOUND with 3 elements s « 9 - /
Links: g

'o"r?';PRINTS; PR00237 GPCRRHODOPSN; PR00247 GPCRCAMP; PR00248 GPCRMGR
PRINTS; PR00249 GPCRSECRETIN; PR00250 GPCRSTE2; PRQO251 BACTRLOPSIN
PROSITE; PS00238 OPSIN; PS00237 G_PRO'I’EIN_RECEPTOR‘

BLOCKS; BL00238

SBASE; OPSD_HUMAN

GCRDB; GCR_0085

Creation date 20-DEC-1993; UPDATE 2-JUL-1996

1. APPLEBURY, M.L. and HARGRAVE, P.A.
Molecular biology of the visual pigments.
VISION RES. 26 (12) 1881-1895 (1986).

(b)
SUMMARY INFORMATION : 13 cbmonts & e FAny
73 codes involving 3 elements 7% (aques is yabdns ','Uq £ s gl
o Wity L VI3

1 codes involving 2 elements !

d
COMPOSITE FINGERPRINT INDEX

S e 73 73

)
‘ D g 1 Vﬂf y;»n(/{_...
DI 1 il Prcfueme ymyded @7\_15 won(). avd motH 3, G0

(c)
INITIAL MOTIF SETS
)(C\PSINl Length of motif = 13 Motif number = 1

0/ ¢ pagt

Opsin motif I - 1 Unro i & s AN oich bov
PCODE ST INT by o fRERSTRY /

YVTVQHKKLRTPL OPSD_BOVIN 60 60

YVTVOHKKLRTPL OPSD_HUMAN 60 60

YVTVQHKKLRTPL OPSD_SHEEP 60 60

AATMKFKKLRHPL OPSG_HUMAN 76 76

AATMKFKKLRHPL OPSR_HUMAN 76 76

YIFATTKSLRTPA OPS1_DROME 73 73

VATLRYKKLRQPL OPSB_HUMAN 57 57

YIFGGTKSLRTPA OPS2_DROME 80 80

WVFSAAKSLRTPS OPS3_DROME 81 81

WIFSTSKSLRTPS OPS4_DROME 77 77

YLFSKTKSLOTPA OPSD_OCTDO 58 58

YLETKTKSLOTPA OPSD_LOLFO 57 57

@Length of motif = 13 Motif number = 2.

OpsSin motif IT - 1 i S 11 v WMo A
PCODE ST TN A0

GWSRYTIPEGMQCS OPSD_BOVIN 174 101

GWSRYIPEGLQCS OPSD_HUMAN 174 101

GWSRYIPQGMQCS OPSD_SHEEP 174 101

GWSRYWPHGLKTS OPSG_HUMAN 190 101

GWSRYWPHGLKTS OPSR_HUMAN 190 101

GWSRYVPEGNLTS OPS1_DROME 187 101

GWSRFIPEGLQCS OPSB_HUMAN 171 101 $

GWSAYVPEGNLTA OPS2_DROME 194 101

TWGRFVPEGYLTS OPS3_DROME 194 100

FWDRFVPEGYLTS OPS4_DROME 190 100

NWGAYVPEGILTS OPSD_OCTDO 174 103

GWGAYTLEGVLCN OPSD_LOLFO 173 103

Finuira R B Fvrarnt fram tha PRTINTC datashaca illiictratina thran diffavant acnacte Af an



e 2¢€KABe eyypapn TnG PRINTS, otnv apxn Tou apxeiou,
o€ KABe fingerprint atrodideTal Evag

— ID KwOIKOG, T1.X. TO fingerprint (1 aAAIwg signature) yia To opsins
gival OPSIN. KaBe eyypagn £xel Eva povadiko AC, To OTToio gival
NG popenc PRO0OO0O (pTTopei va xpnoiuotroinBei éva AC Tng
PROSITE) , kaBwg kal pia £€vdeicn Tou apiOpou Twv YoTiBwy OTo
fingerprint (otnv Trepitrtwon Tou OPSIN eivai 3).

— YTTApXEl hia evOTNTA JE TTANPOPOPIEC OXETIKA ME TN JIAYVWATIKN
eTidoon Tou fingerprint Kal Twv POTIBWY TTOU TO ATTOTEAOUV (YIa
10 PS00238, 123 aAAnAouxieg Taipiagav kal Ta 3 oTOIXEI TOU
fingerprint, evw 7 aAAnAouxieg Taipiagav uovo 2 poria).

— H emmdéuevn evotnTa TTAPOUCIAlEl OAEC TIC TTPWTEIVEC OI OTTOIEC
TTpoodiopiovTal XpnoipgoTtrolwvTtag fingerprint 6tav to PS00238
avTioToixileTal TTOAATTAG 0T BAcn OEOOUEVWV.
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ENREASY PROSITE

Home | ScanProsite | ProRule | Documents | Downloads | Links | Funding

Database of protein domains, families and functional sites

m

PROSITE consists of documentation entries describing protein domains, families and functional sites as well as associated patterns and
profiles to identify them [More... / References / Commercial users).

PROSITE is complemented by ProRule, a collection of rules based on profiles and patterns, which increases the discriminatory power of
profiles and patterns by providing additional information about functionally and/or structurally critical amino acids [More..].

Forthcoming changes to the profile format

Release 20.111 of 04-Feb-2015 contains 1716 documentation entries, 1308 patterns, 1107 profiles and 1105 ProRule.

4‘ Search 4‘ Browse

by documentation entry
by ProRule description
by taxonomic scope

by number of positive hits

e.g. PDOC00022, PS50089, SH3, zinc finger

] Other tools 8

Quu:k Scan mode of ScanProsﬁe

EN & & |-*- @l il s 3:26 PM

3/1/2015



[l va avayvwpioEeTE TIC TTPWTEIVEC TTOU OXETICOVTAI UE TNV OIKOYEVEID
mTpwreivwyv OPSIN Baoilouevn o€ yia regular expression wg¢
O1ayVWOTIKO epyaAgio, TTANKTpoAoyriote Opsin 0TO TTAQICIO TTAPAKATW
Kal ETTIAECTE “Search”.

<— —> (3' ‘@‘ ':E:' B https://prosite.expasy.org b fi’ |||\ Ej 0 =
feol Tuyvic emokapag,  TT1 Zekwivtag @ Suggested Sites @ Web Slice Gallery @ YPOMEDI
24 "N EXPASY Home | Contact
FNDEASY PROSITE

Home ScanProsite ProRule Documents Downloads Links Funding

p e. Database of protein domains, families and functional sites

m

PROSITE consists of documentation entries describing protein domains, families and functional sites as well as associated patterns and
profiles to identify them [More. .. / References / Commercial users ].

PROSITE is complemented by ProRule , a collection of rules based on profiles and patterns, which increases the discriminatory power of
profiles and patterns by providing additional information about functionally and/or structurally critical amino acids [More. . ].

Release 2019_03 of 10-Apr-2019 contains 1829 documentation entries, 1310 patterns, 1240 profiles and 1264 ProRule.

Search Browse
opsin| e.g. PDOC00022, PS50089, SH3, zinc finger * by documentation entry
Search + by ProRule description

+ by taxonomic scope
* by number of positive hits

Quick Scan mode of ScanProsite Other tools
Quickly find matches of your protein sequences to PROSITE signatures « PRATT - allows to interactively generate

(max. 10 sequences). [?] (=505 conserved patterns from a series of il

= W




L L L L L -
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: e. PROSITE documentation PDOC00211

Visual pigments (opsins) retinal binding site
Description Technical section References Copyright Miscellaneous

Description

Visual pigments [1,2] are the light-absorbing molecules that mediate vision. They consist of an apoprotein, opsin, covalently linked to the
chromophare 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 <PDOC00210=).

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:

Home | Contact

m
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Technical section

PROSITE mo®od (with 100k and informason) Covwed by ths documertaton
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— OPSIN, PS00238: Visual pigments (opsins) retinal bincing site (PATTERN) |

o Consensus pamem
RVMPWACHPSGACE{GH X {SACEHK S TALMIHGSACPNVHS TACPEsZ HOENFHAP - (2 5Y]
K s B retina) binding sit0

* Sacuances o UnProtkBSenss Prot kaown 10 Belong 10 thes class: 220
0 geleciod by PSO0Z38: 215 (rue posaves)
O 3NeOd by PSO0238 5 (2 lalse negatrees and 3 panak’)
» Omxt S0quence(s) in UniProtiKBiSwiss. Prot deteciod by PS00238
10 Inlsn postrors.
o Retneve an sbgrvment of UsProtKB Swiss Prot iue posave his
Chstal fosmat, Cokor, CoOndonsad viaw | Clustal format color / Chstal foomat, phan tond / Fasta format
o Ratneve B S0queace 000 om B algrenost
o Taronome Gsmibuton of a UnEyotkE (Swiss 1ot « TIEMBL ) ertoes matcheng PS00238
o Retneve o 551 of af UnProtiB (Swess Prot « TIEMBL) erties malchng PSO0238
o SCan UnProtkB (Seiss Prot and'or TIEMBL ) enties aganst PSO0238
o Vidw dgond Sancing stasshics of PSO0238
o Maichng PDB struckres 1768 1G2M 1HZX 1P JALL)

—

Aoty Acplbuy ML Hegawe PA




[Matwvrtag AC PS00238 otnv Tapatravw oeAida, Trapouacialovral Ta
arroteAéopara TnS avalnrnong otnv PROSITE, Ta otroia
TTEPINAPBAVOUV OAEC TIC OXETICOMEVEC TTPWTEIVEC JE TO CUVTNPNMEVO
MoTio.
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Technical section
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— OPSIN, PSC0238: Visual pigments (opsins) retinal binging site (PATTERN) |-

o Corsensus patem
RVMPWACHPSGACEH G [SACHCIS TALMRE [GSACPNVIIS TACP 2 HOENF HAF 2]
K 5 P retinal inding sile
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o Thuonomes b 0 of a8 Un@yotkE (Swiss Prot « TIEMBL ) ertes matchyeg PSO0238

UnPeotKB (Setss. ot « TIEMSL ) ertnies maiching PSO0238
15 ) ertnes ageinst PSOO238

o Retnew atstofa

o Scan UnfyotkKB ¢S

o Viow hoang Dinding slasshcs ¢

N
o Maiching PDB struchares 158 1P ALl
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Description Technical section References Copyright Miscellaneous

) Title The evolution of rhodopsins and neurotransmitter receptors.
Source J. Mol. Evol. 33:367-376(1991).
PubMed 1D 1663559
Authors Shen D. Jiang M. Hao W. Tao L. Salazar M. Fong HK.W
5 Title A human opsin-related gene that encodes a retinaldehyde-binding protein.
Source Biochemistry 33:13117-13125(1994).
PubMed 1D 7947717
Copyright

PROSITE is copyright. It is produced by the SIB Swiss Institute Bioinformatics. There are no restrictions on its use by non-profit
institutions as long as its content is in no way modified. Usage by and for commercial entities requires a license agreement. For
information about the licensing scheme send an email to Prosite License or see: prosite_license htmi.

Miscellaneous

View entry in original PROSITE document format
View entry in raw text format (no links)

m

SIB Swiss Institute of Bioinformatics | Disclaimer & Back to the Top




X IAELGUEUEEL T ENEEETIE S A prosite.expasy.org/PS50262.6¢ X

prosite.expasy.org/cgi-bin/prosite/get-prodoc-e
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PROSITE: PDOC00211 (documentation)

View entry in NiceSite format

% Wisual pigments (opsins) retinal binding site *

Wisual pigments [1,2] are the light-absorbing molecules that mediate wision.
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 <FDOCO 10>) .
In vertebrates four different pigments are generally found. Rod cells, which
mediate wvision 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 E00 facets or ommatidia. Each
ommatidium contains eight photoreceptor cells (R1-RE8): the Rl to R6 cells are
outer cells, R7 and RE inner cells. Each of the three types of cells (R1-Ré&,
R7 and RE) expresses a specific opsin.

Proteins evoluticnary related to opsins include:

- S5quid retinochrome, alsoc known as retinal photoisomerase, which converts
various isomers of retinal into ll-cis retinal.

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

Mammalian opsin 4 (Melanopsin) that may mediate regulation of circadian
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e.. PROSITE documentation PDOC00211

Visual pigments (opsins) retinal binding site

Description Technical section References Copyright Miscellaneous

Description

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 <PDOC00210=).

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, R¥ and R8) expresses a specific opsin.

Proteins evolutionary related to opsins include:
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ScanProsite tool

This form allows you to scan proteins for matches against the PROSITE collection of motifs as well as against your own
patterns.

@ QOption 1 - Submit PROTEIN sequences to scan them against the PROSITE collection of motifs.
© QOption 2 - Submit MOTIFS to scan them against a PROTEIN sequence database.
o Option 3 - Submit PROTEIN sequences and MOTIFS to scan them against each other.

STEP 1 - Submit PROTEIN sequences [help]

© Submit PROTEIN sequences (max. 10) Ean 0
I Submit a PROTEIN database (max. 16MB) for repeated scans (The data will be stored on our server for 1 month).

https://prosite.expasy.org/scanprosite/ -




[l TOV TTPOCOIOPICHO TWV OIKOYEVEIWV TTPWTEIVWYV Ol OTTOIEC
oxeTiCovtal ye TnV OPSD_SHEEP, otnv mpwTtn oeAida t1ng PROSITE
TTANKTPOAOYNOTE TOV KWOIKO (AC) TTou £xel auTry otn SWISS-PROT

(P02700) oto avtioToixo 1Tedio Kal TTIAECTE “Quick Scan”.

x n ScanProsite x ‘. prosite.expasy.org/P550262.0 X E PRINTS

@ meotif in protein sequence - Go X Sequence motif - Wikipedia =
&« Cc @ @ & https://prosite.expasy.org/scanprosite/ B - w In @ @ =
feol Tuyvic emokapag,  TT1 Zekwivtag @ Suggested Sites @ Web Slice Gallery @ YPOMEDI

-

@ Submit PROTEIN sequences (max. 10) o
Submit a PROTEIN database (max 16MB) for repeated scans (The data will be stored on our server for 1 month).

P02700|

Supported input:

= UniProtkB accessions e.g. P98073 or identifiers e.g. ENTK_HUMAN

= PDB identifiers e.g. 4DGJ
= Sequences in FASTA format

m

STEP 2 - Select options [help]
V| Exclude motifs with a high probability of occurrence from the scan

Exclude profiles from the scan
Run the scan at high sensitivity (show weak matches for profiles)

STEP 3 - Select output options and submit your job

Output format: Graphical view ~
¥ ' 12:41 AM
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PROSITE

Home ScanProsite ProRule Documents Downloads

ScanProsite Results Viewer

Ouput format: Graphical view - this view shows ScanProsite results together with ProRule-based predicted intra-domain features [help].

Hits for all PROSITE (release 2019_03) motifs on sequence P02700 [UniProtKB/Swiss-Prot (release 2019_03 of 10-Apr-19: 559634 entries)]:

found: 3 hits in 1 sequence

P02700 OPSD_SHEEP (348 aa)
RecName: Full=Rhodopsin;. Ovis anes (Sheep)

m o & =

Home | Contact

Links Funding

m

ARRQQNESATTRKRAEKEVTRMYT IMVIA
SDFGPIFMIIPAFFAKSSSVYNEVI ¥ IMMNKQFRNCMLT TLCCGRNPLED
KTETS(VAER

Legend:

+* +*
disulfide bridge active site other ‘ranges’ other sites

Please note that the graphical representations of domains displayed hereafter are for illustrative purposes only, and that their colors and shapes are not intended to indicate homology or shared function.
For more information about how these graphical representations are constructed, go to https://prosite_expasy.org/mydomains/.
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For more information about how these graphical representatiuhs are constructed, go to https:.ﬁ’pfosi‘te_expasy;.urgfmydomains.f_

rosite.expasy.org/cgi-bin/prosite/ScanView.cgi?scanfile=593692871606.scan.gz 5] e w In @ @ =

hits by profiles: [1 hit (by 1 profile) on 1 sequence]
Upper case represents match positions, lower case insert positions, and the - symbol represents deletions relative to the matching profile.

1 e} 200 s} L] Sy B0 T i) el 1000
ruler:

P02700 -
(OPSD_SHEEP) | BHOEEE L (348 22)

RecName: Full=Rhodopsin;. Ovis aries (Sheep)

P550262 G_PROTEIN_RECEP_F1_2 G-protein coupled receptors family 1 profile

54 - 306: score = 41.596
INFLILYVIVQHEKLRT PINY I LLNLAVADLFMVFGEFITTLY T SLAGYFVFGFTGCNLE
GFFATLGGEIALWSLVVLATIERYVVVCKEMSNFR-FGENHATMGVAFTWVMALACRAPPL
VE-WSRYIPQEMQCSCGRALYFILkpEINNESFVIYME: FSIPLIVIFFCYGQLVETV
KERARQON--ESATTQKRAEKEVIRMVI IMVIAFLICWLEYAGVAFYIFTH---QGSDFGP

m

Predicted feature:
DISULFID 110 187 [condition: C-x™-C]

Absent feature:
DISULFID 180 166 [condition not true: C-x*-C]

hits by patterns: [2 hits (by 2 distinct patterns) on 1 sequence]

1 e} 200 s} L] Sy B0 T i) el 1000
ruler:
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Hits for all PROSITE (release 2019_03) motifs on sequence P02700 [UniProtKB/Swiss-Prot (release 2019_03 of 10-Apr-19: 559634 entries)]:

found: 3 hits in 1 sequence

P02700 OPSD_SHEEP (348 aa)
RecName: Full=Rhodopsin;. Ovis anies (Sheep)

MNGIEGENFYVEFSHETGVVRSFFEAPQYYLAE PFWQF SMLAR YMFLLIVLGFPINFLTLYVIVQHE
KLRTPLNYILLNLAVADLFMVEGEFT TTLY T SLHGYFVFGPTGCNLEGFFATLGGEIALWSLVVLA
IERYVVVCEPMSNFRFGENHAIMGVAFTWVMALACAR PPLVGEWSRY IPQEMQCSCEALYFTLEFET
HNESFVIYMEVVHFSIPLIVIFFCYGQLVETVEKERRAQROESATTQRAEKEVTIEMVIIMVIAFLIC
WLPYAGVAFYIFTHQGSDFGPIFMIIPAFFAKSSSVYNEVIY IMMNEQFRNCMLT TLCCGENFLGD

DEASTTVSKTETSQVAEL
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Legend:
+ *
disulfide bridge active site other ‘ranges’ other sites

Please note that the graphical representations of domains displayed hereafter are for illustrative purposes only, and that their colors and shapes are not intended to indicate homology or shared function.
For more information about how these graphical representations are constructed, go to https-//prosite_expasy org/mydomains/_

hits by profiles: [1 hit (by 1 profile) on 1 sequence]
Upper case represents match positions, lower case insert positions, and the - symbol represents deletions relative to the matching profile.

1 100 200 300 400 500 600 700 800 900 1000
ruler:

P02700

(OPSD_SHEEP) W (343 aa)

RecName: Full=Rhodopsin;. Ovis anes (Sheep)

PS50262 G_PROTEIN_RECEP F1 2 G-protein coupled receptors family 1 profile -




PRINTS

 H PRINTS diarnpeital oto Department of Biochemistry
and Molecular Biology tou UCL.

* HPRINTS otnpicetal aTnv apxr OTI Ol TTEPICOOTEPES
OIKOYEVEIEC TTPWTEIVWYV XapakTnpidovral atro TTOAAATTAG
olatnpnuéva Potia (multiple reserved motifs), kai
ETTOMEVWC TTOAAEG, Nl AKOMA KAl OAEG, ATTO AUTEC TTPETTE!
va XpnaolPoTroinBouv TTPOKEINEVOU Va ONPIOUPYNOOUV
OlayvwaTIKG patterns (diagnostic signatures, 1 aAAIwg
fingerprints) yia Ta JEAN TNG KAOE OIKOYEVEIQC.

* 21nv PRINTS, €av pia mpog avagntnaon aAAnAouxia oev
UTTOPECEI VA Touplouia OAQ Ta YOTIBa 0€ Eva OEOOUEVO
flng%rprlnt ETTITPETTEI TO TAIPIACUA PJE TA EVATTOUEIVAVTA
JoTifa
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PRINTS 1s a compendium of protein fingerprints. A fingerprint 1s a group of conserved motifs used to characterise a protem family; its diagnostic power 1s refined by iterative scanning of a SWISS-
PROT/TrEMBL composite. Usually the motifs do not overlap, but are separated along a sequence, though they may be contiguous in 3D-space. Fingerprints can encode protein folds and functionalities more
flexibly and powerfully than can single motifs, full diagnostic potency deriving from the mutual context provided by motif neighbours. References

Direct PRINTS access:

# By accession number
# By PRINTS code

# By database code

* By text

+ _B\-' sequence

+ By title:

+ By number of motifs
# By author

* By querv language

PRINTS search:

# FPScan - search PRINTS with a query sequence/ID
# GRAPHScan - search a sequence with a named fingerprint
* FingerPRINTScan source is available: contact attwood@bioinf man ac.uk

PRINTS BLAST search
# Run a BLAST search of sequences in PRINTS
BLOCKS/PRINTS Search:

# Search by user query sequence

m
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DbBrowser
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Search database titles

Construct a query by supplying a text string in the box provided: e.g., rhodopsin lists entries in which "rhodopsin' appears m the source database title lines. Modify the result by changing the qualifier: e.g.. /info
rhodopsin shows the titles in which the query has been identified. See SMITE documentation for more nformation.

Qualifier:
(none) -
Text string:

o

Contact us: or, for more info, visit Bioinformatics at Manchester, Faculty of Life Sciences. School of Computer Science, The University of Manchester.
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WORELIST ENTRIES (1)

GECRRHODOPSN View alignment Bhodopsin-like GPCR superfamily signature

Type of fingerprint: CCMPOUND with 7 elements

Links:
PRINTS;
PRINTS;
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EFFLM; PFO
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Creation date 12-JUL-1932; UFDATE
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e 2€ KOOt eyypapn NG PRINTS, otnv apxn Tou apxeiou,
o€ KAGOe fingerprint arrodideTal £vag

— ID kwdIKOG, T1.X. TO fingerprint (] aAAIwg signature) yia To opsins
gival OPSIN. KaBe eyypan €xel Eva povadiko AC, To oTToio €ival
NG popenc PROOOOO (pTTopei va xpnotuotroinBei éva AC Tng
PROSITE) , kaBwc kai pia £vdeicn Tou apiOuou Twv PoTiBwy oTo
fingerprint (otnv Trepirrwon Tou OPSIN egival 3).

— YTTapxel hia evoTnNTa JE TTANPOYOPIEC OXETIKA UE TN OIAYVWOTIKN
eTidoon Tou fingerprint kail Twv POTIBWYV TTOU TO ATTOTEAOUV (VIO
10 PS00238, 123 aAAnAouxisc Taipiacav kai Ta 3 oToIXEia TOU
fingerprint, evw 7 aAAnAouxiec Taipiacav povo 2 yortifa).

— H emmdéuevn evotnTa TTAPOoUCIAlEl OAEC TIC TTPWTEIVEC Ol OTTOIEC
TTpoodiopilovral XpnoipgotroliwvTag fingerprint étav 1o PS00238
avTioTolxileTal TTOAAATTAG 0T BAon dedOPEVWV.
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fail to match one or more motifs. A more representative seed alignment -
containing 43 sequences has also been developed.

SUMMARY INFORMATION

2375 codes involving 7 elements
1086 codes involvin 6 elements
752 codes involvin S elements
535 codes invelvin 4 elements
706 codes involvin 3 elements
1206 codes involving 2 elements

COMPOSITE FINGERPRINT INDEX

712375 2375 2375 2375 2375 2375 2375

6| 864 1030 895 73 €91 1032 1065

5| 444 604 551 1 447 632 665

4| 290 360 315 234 356 396

3| 354 285 428 286 231 425

2] 373 294 646 65 313 197 52
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