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Beckman Center

FOR MOLECULAR AND GENETIC MEDICINE

25" Anniversary Beckman Symposium

http:/ /beckman.stanford.edu /symposium-schedule-review.html
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Jay Keasling

Uri Alon

Jonathan Weissman
Lunch

Stephen Quake

Karl Deisseroth
Carla Shatz

J. Craig Venter

Paul Berg

Opening Remarks

Biomolecular Response to Biosphere Challenges

Reengineering Life
Laws of Genetic Microcircuits

Deep Reading of Genomes

Precision Measurement in Biology
Optogenetics Manipulating Brain Circuitry
New Synapses in Old Brains

Life from Scratch

Closing Remarks

Thanks To Matthew Lum

25th Anniversary
Beckman Symposium

Feb 23, 2015, 8:45AM - 5:15PM

Berg Hall
Li Ka Shing Conference Center

Co-hosts:
Lucy Shapiro & Stephen Quake

More speaker and program info:
http://beckman.stanford.edu
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What is Bioinformatics?

Individuals

+RNA > Protei

A

DNA Phenotype
/
Evolution< Selection
Populations

Biological Information
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Computational Goals of Bioinformatics

Learn & Generalize: Discover conserved patterns (models) of
sequences, structures, metabolism & chemistries from well-studied
examples.

Prediction: Infer function or structure of newly sequenced genes,
genomes, proteomes or proteins from these generalizations.

Organize & Integrate: Develop a systematic and genomic approach to
molecular interactions, metabolism, cell signaling, gene expression...
Basis of systems biology

Simulate: Model gene expression, gene regulation, protein folding,
protein-protein interaction, protein-ligand binding, catalytic function,
metabolism... Goal of systems biology.

Engineer: Construct novel organisms or novel functions or novel
regulation of genes and proteins. Basis of synthetic biology.

Target: Mutations, RNAi to specific genes and transcripts or drugs to
specific protein targets. Practical biological and medical use of
bioinformatics. © Doug Brutlag 2015



Central Paradigm of Molecular Biology

< DNA === RNA == Protein === Phenotype
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Central Paradigm of Medicine

4 ) ( DNA =====p RNA ===—=p Protein==—==0 Symptoms==== Opinions
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Genetic
Information

MVHLTPEEKT
AVNALWGKVN
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RLLVVYPWTQ
RFFESFGDLS
SPDAVMGNPK
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Central Paradigm of Bioinformatics

Phenotype
(Symptoms)
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Central Paradigm of Bioinformatics

= N

Genetic Molecular Biochemical Phenotype
. ﬁ . ﬁ
Information Structure Function (Symptoms)
MVHLTPEEKT
AVNALWGKVN
VDAVGGEALG .
RLLVVYPWTQ
RFFESFGDLS
SPDAVMGNPK
VKAHGKKVLG
AFSDGLAHLD PAH
NLKGTFSQLS CHy P oy,
ELHCDKLHVD L L
PENFRLLGNV
AN VAN

LVCVLARNFG NH3 COO NH3 COO
KEFTPQMQAA
YQKVVAGVAN L-Phenylalanine L-Tyrosine
ALAHKYH
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Challenges Understanding Genetic Information

Genetic Molecular Biochemical

Information Structure Function Phenotype

® (Genetic information is redundant
® Structural information is redundant
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Soybean Leghemoglobin and
Sperm Whale Myoglobin

Soybean Leghemoglobin Sperm Whale Myoglobin
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Challenges Understanding Genetic Information

Genetic Molecular Biochemical

Information Structure Function Phenotype

® (Genetic information is redundant
® Structural information is redundant
® Genes and proteins are meta-stable
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Challenges Understanding Genetic Information

Genetic Molecular Biochemical
- Information Structure Function Phenotype
¢ ® (Genetic information is redundant

® Structural information is redundant
® Genes and proteins are meta-stable

® Genes and proteins are one dimensional but
their function depends on three-dimensional
structure

© Doug Brutlag 2015



Discovering Function from Protein Sequence

Sequences of
Common
Structure or|Function

A 4

Sequence Similarity

10 20 30 40 50
Query HLTPEEKSAVTALWGKV--NVDEVGGEALGRLLVVYPWTQRFFESFGDLSTPDAVMGN
[ I N (O I ([ A I I T AR (N I I =
Database VLSPADKTNVKAAWGKVGAHAGEYGAEALERMFLSFPTTKTYFPHF--———— DLSHGS
10 20 30 40 50
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Dayhoff’'s PAM 250 - Log Odds
Amino Acid Replacement Matrix (1978)
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Discovering Function from Protein Sequence

Sequences of
Common
Structure or|Function

A 4

Sequence Similarity

10 20 30 40 50
Query HLTPEEKSAVTALWGKV--NVDEVGGEALGRLLVVYPWTQRFFESFGDLSTPDAVMGN
[ I N (O I ([ A I I T AR (N I I =
Database VLSPADKTNVKAAWGKVGAHAGEYGAEALERMFLSFPTTKTYFPHF--———— DLSHGS
10 20 30 40 50
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Discovering Function from Protein Sequence

Query

Database

Consensus Sequences

or Sequence Motifs
Zinc Finger (C2H2 type)
CX{2,4} CX{12} HX{3,5} H

Sequences of
Common
Structure or|Function

A 4

Sequence Similarity

10 20 30 40 50
HLTPEEKSAVTALWGKV--NVDEVGGEALGRLLVVYPWTQRFFESFGDLSTPDAVMGN
[ I N (O I ([ A I I T AR (N I I =
VLSPADKTNVKAAWGKVGAHAGEYGAEALERMFLSFPTTKTYFPHF————-—— DLSHGS
10 20 30 40 50
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A Typical Motit:
Zinc Finger DNA Binding Motit
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Zinc Finger DNA Binding Motit

Q328
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Zinc Finger DNA Binding Motit
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Protein Motifs from

Multiple Sequence Alignments

e
Sequence alignment
-
& ALVKLISG
Extract pattern AIVHESAT
sequences CHVRDLSC
CPVESTIS

l

Build regular [AC]-x-V-x(4)-{ED}

expression

EBI Course on Protein Motifs/Signatures
http:/ / www.ebi.ac.uk/training /online / course / introduction-protein-classification-ebi
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PROSITE Patterns
http:/ / expasy.org/ prosite/

® Active site of trypsin-like serine proteases
GDSGG

*Zinc Finger (C,H, type)
C-X(2,4)-C-X(12)-H-X(3,5)-H

*N-Glycosylation Site
N-["P]-[S T]-["P]

* Homeobox Domain Signature
[LIVMF]-X(5)-[LIVM]-X(4)-[IV]-[RKQ]-X-W-X(8)-[RK]

© Doug Brutlag 2015
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Discovering Function from Protein Sequence

Consensus Sequences
BLOCKSs, PRINTs, PSSMS or or Sequence Motifs

Wejght Matrices Zinc Finger (C2H2 type)
CX{2,4} CX{12} H X{3,5} H

Position

1 2 3 4 5 6 7 8 910 11 12
A 2 1 3131012 67 413 9 1 2
R 7 5 8 9 4 0 116 7 0 1 0
N 0 8 01 0 0 0 2 1 110 0
D 0 1 0 113 0 012 1 0 4 0O
c 001000000 2 2 1 Sequences of
Q 1 121 810 0 0 7 6 0 0 2% C
E 2 0 0 921 0 015 7 3 3 0 omimon
G 9 7 1 4 0 0 8 0 0 046 0 Structure or|Function
H 4 3 1 1 2 00 2 2 0 5 0
I 10 011 1 210 0 4 9 3 0 16
L lé 117 0 131 0 311 24 0 14
K 3 4 51011 1 11310 O 5 2
M 7 1 1 0 0 O O O 5 7 1 8
F 4 0 3 0 0 4 0 0 010 0 0
P 0 6 0 1 0 0 0 0 0 0 0 0
S 117 0 8 3 1 3 0 2 2 2 O
T 522 311 1 5 0 2 2 2 0 5
W 2 0 00 00 00 0 1 0 1 \
Y 1 0 4 2 0 1 0 0 2 4 0 1 . . .
v 6311215 00 212 028 Sequence Similarity

10 20 30 40 50
Query HLTPEEKSAVTALWGKV--NVDEVGGEALGRLLVVYPWTQRFFESFGDLSTPDAVMGN
(I I - O R (I T I I T S S I [ |
Database VLSPADKTNVKAAWGKVGAHAGEYGAEALERMFLSFPTTKTYFPHF-————— DLSHGS
10 20 30 40 50
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Position-Specific Scoring Matrix for
Prokaryotic Helix-Turn-Helix Motifs

Sequence Hel i x Turn Hel i x

RCRO_LAMBD FGQTKTAKDLGVYQSAI NKAI H
RCRO_BP434 MTQTELATKAGVKQQSI QLI EA
RCRO_BPP22 GTQRAVAKALGI SDAAVSQWKE
RPC1_LAMBD LSQESVADKMGMGQSGVGALTFN
RPC1_BP434 LNQAELAQKVGTTQQSI!I EQL EN
RPC1_BPP22 |l RQAALGKMVGVSNVAI SQWER
RPC2_LAMBD LGTEKTAEAVGVDKSQI SRWKR
LACR_ECOLI VTLYDVAEYAGVSYQTVSRVVN
CRP_ECOLI Il TQQEI GQI VGCSRETVGRI LK
TRPR_ECOLI MSQRELKNELGAGI ATI TRGSN
RPC1_CPP22 RGQRKVADALGI NESQI SRWKG
GALR_ECOLI ATl KDVARLAGVSVATVSRVI N
Y77_BPT7 LSHRSLGELYGVSQSTI TRI LQ
TER3_ECOLI LTTRKLAQKLGVEQPTLYWHVK
VI VB_BPT7 DYQAI FAQQLGGTQSAASQI DE
DEOR_ECOLI LHLKDAAALLGVSEMTI RRDLN
RP32_BACSU RTLEEVGKVFGVTRERI RQI EA
Y28_BPT7 ESNVSLARTYGVSQQTI CDI RK
| MVRE_BPPH STLEAVAGALGI QVSAI VGEET

© Doug Brutlag 2015



Blocks or Finger Prints from
Multiple Sequence Alignments

® Sequence
alignment

: iF E 2 T 8 B € ® T =%
Resid Sequence 2: P E A ¥ & @@ T m ¥ @
e€sigue Sequence3: ¥ P I V 6 Q B L L 6
B frequency Sequence 4: F P v ¥ ¥ R & T & X
,. at each Sequence 5: P FE ¥ 2 E E W I A D
gl Sequence 6: & e F I S e c I 1 Q
pOSItIOﬂ Sequence 7 P K L L 6 E ¥ 5 Y C

_~ —'l.. = ) = 1 — - - = ] 10 | -

L~ -F X 35 i is i 2 & ‘.J, X & 1o 7

Scoring : IR 35 38 -3€ -9 33 - -34 -33 -3

= | o _W ¥ I: :‘4 J: i s ‘4 1z 49

matrix M BICEE oG = <BE 38 oGl <&E «a =18

- NS 28 <38 87 6 & =38 2% 38 ©

s LA 4™\ W 2" 27 L o L I 48 41

- L] is i is A (0 ] L] 2% L ] il

] 22 e ra 2Y (] [ ] (L. | A 18 L]

[ L Wiy a8 " Je ia (18 ] 43 FE ] 46 W

LW ¥ ] - % 4 & L] I & 9 L? 458 4

- LS L aa a4 4 1o s (1] . a4 &8 -

L] ry L] & 4l | 4 | P (R L]

T LD (L] [ Y ¥ b | - & LD r il

w 1! 4% a8 a4 % s R - [ | XY is

L L] F B ] i e 49 a7r L] 4 0 | N 4 W

w % im L] | 403 L L 0 0 (L]

EBI Course on Protein Motifs/Signatures
http:/ /www.ebi.ac.uk/training / online / course / introduction-protein-classification-ebi
© Doug Brutlag 2015
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Finger Prints from Multiple Sequence

Alignments
B
Sequence alignment
-
O Modif | Motif 2 Motif 3
i Define motifs
1 |
B Profiles
&
=]
Correct order
Fingerprint signature

Correct spacing

PROOO0

EBI Course on Protein Motifs/Signatures
http:/ / www .ebi.ac.uk/training/online / course / introduction-protein-classification-ebi
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Discovering Function from Protein Sequence

Consensus Sequences
BLOCKSs, PRINTs, PSSMS or or Sequence Motifs

Wejght Matrices Zinc Finger (C2H2 type)
CX{2,4} CX{12} H X{3,5} H

Position
1 2 3 4 5 6 7 8 910 11 12
A 2 1 313101267 413 9 1 2 1 _
SO 8 RG] RE D e e Profiles, PSI-BLAST
N 0 8 01 0 0 0 2 1 110 O 1
N0 8010000 21 1100 Hidden Markov Models
c 001000000 2 2 1 Sequences of
Q 1 121 810 0 0 7 6 0 0 2% — D2 D3 S
D5
E 2 0 0 921 0 015 7 3 3 0 Common
G 9 7 1 4 00 8 0 0 046 0 Structure or|Functi
H 4 3 1 1 2 0 0 2 2 0 5 0
I 10 011 1 210 0 4 9 3 0 16 I1 12 13 14 I5
L 16 117 0 131 0 311 24 0 14
K 3 4 51011 1 11310 0 5 2 T
M 7 1 10 0 0 0 05 7 1 8 VNV ER Y RV ER
T TE- T - S S D A AA1—>| AA2—>| AA3—>| A4 3| AAS—]AAG
P 0 6 0 1 0 0 0 0 0 0 0 O
S 117 0 8 3 1 3 0 2 2 2 0
T 522 311 1 5 0 2 2 2 0 5
W 2 0 0 0 0 0 0 0 0 1 0 1 v
Y 1 0 4 2 01 0 0 2 4 0 1 . . .
Yatasl 1 215 0 0 212 025 Sequence Similarity
10 20 30 40 50
Query HLTPEEKSAVTALWGKV--NVDEVGGEALGRLLVVYPWTQRFFESFGDLSTPDAVMGN
(0 I I B I N I I ([N I I 1 T I I I [ |
Database VLSPADKTNVKAAWGKVGAHAGEYGAEALERMFLSFPTTKTYFPHF---——— DLSHGS
10 20 30 40 50
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Hidden Markov Models from
Multiple Sequence Alignments

‘ Multiple sequence alignment
Sequence 1 ¥ F I & 9 R & I W
Sequence 2 r IE & P G I T M F o
Sequence 3 Y P I VvV 6 Q B L L 6
Sequence4 F P ¥ ¥ K B A I Ln K
. Sequence 5 F K ¥ L A A Y I A D
Sequence & L BE E dI° 58 B & I I 0
- Sequence | § E L L &6 B Vv L V¥ C
B
& |
B A

M M2

o M3 F+ M4 o M35 [+ M6

—

I = insert state

M = match state

D = delete state

EBI Course on Protein Motifs/Signatures
http:/ / www .ebi.ac.uk/training/online / course / introduction-protein-classification-ebi
© Doug Brutlag 2015
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Data Mining:
The Search for Buried Treasure

WY ARE YOU IM LOOKING

DIeSING A HOLE? ) FOR BURIED

!

utlag 2015



Data Mining:
The Search for Buried Treasure

WHAT HAVE }\ A FEW DIRTY ROCKS

Yoy FOUND 7
GRURS.

A WE\RD ROGT, AND
SOME  DISGUSTING

]

’

Jrutlag 2015



Data Mining:
The Search for Buried Treasure

ON YOUR
F\RST TRY 22 J/ THERE'S TREASURE
EVERYWHERE / /{

- utlag 2015



Discovering Function from Protein Sequence

Consensus Sequences
BLOCKSs, PRINTs, PSSMS or or Sequence Motifs

Wejght Matrices Zinc Finger (C2H2 type)
CX{2,4} CX{12} H X{3,5} H

Position
1 2 3 4 5 6 7 8 910 11 12
A 2 1 313101267 413 9 1 2 1 _
SO 8 RG] RE D e e Profiles, PSI-BLAST
N 0 8 01 0 0 0 2 1 110 O 1
N0 8010000 21 1100 Hidden Markov Models
c 001000000 2 2 1 Sequences of
Q 1 121 810 0 0 7 6 0 0 2% — D2 D3 S
D5
E 2 0 0 921 0 015 7 3 3 0 Common
G 9 7 1 4 00 8 0 0 046 0 Structure or|Functi
H 4 3 1 1 2 0 0 2 2 0 5 0
I 10 011 1 210 0 4 9 3 0 16 I1 12 13 14 I5
L 16 117 0 131 0 311 24 0 14
K 3 4 51011 1 11310 0 5 2 T
M 7 1 10 0 0 0 05 7 1 8 VNV ER Y RV ER
T TE- T - S S D A AA1—>| AA2—>| AA3—>| A4 3| AAS—]AAG
P 0 6 0 1 0 0 0 0 0 0 0 O
S 117 0 8 3 1 3 0 2 2 2 0
T 522 311 1 5 0 2 2 2 0 5
W 2 0 0 0 0 0 0 0 0 1 0 1 v
Y 1 0 4 2 01 0 0 2 4 0 1 . . .
Yatasl 1 215 0 0 212 025 Sequence Similarity
10 20 30 40 50
Query HLTPEEKSAVTALWGKV--NVDEVGGEALGRLLVVYPWTQRFFESFGDLSTPDAVMGN
(0 I I B I N I I ([N I I 1 T I I I [ |
Database VLSPADKTNVKAAWGKVGAHAGEYGAEALERMFLSFPTTKTYFPHF---——— DLSHGS
10 20 30 40 50

© Doug Brutlag 2015



Swiss Institute of Bioinformatics
http:/ /www.isb-sib.ch/

=

Fellowship ¥ Home | Contact Us | Jobs | Finding Peopigearch. .. b

P

About SIB Groups  Services  Education  Fellowship Program  Research  For the media

Swiss Institute of What is Bioinformatics

Bioinformatics
The SIB Swiss Institute of Bioinformatics is an
academic, non-profit foundation recognised of public
utility and established in 1998. 5IB coordinates
research and education in bioinformatics throughout
Switzerland and provides high guality bioinformatics
services to the national and international research
community.

Latest News Conferences & Events Quick Links

08 Oct 2012 13 Jan-31 Dec 2012-Lausanne, Switzerland About 2IB

Protein Spotlight Update: nature's flaws EPFL Life Science Seminars

Nothing is perfect. And nature is no exception.... 13 Jan-31 Dec 2012-Lausanne, Switzerland Fru T Sy

11 Sep 2012 R T ExPASy: SIB Bioinformatics Resource

Protein Spotlight Update: life's boundaries 17-22 Sep 2012-Kyiv, Ukraine Portal

There is only one way of propagating the specie... Mol.Oneco-2012 Symposium

11 Sep 2012 20-21 Sep 201 2-Barcelona, Spain Latest Jobs

SIB Fellowship program Chromosomes, Stem Cells and Disease Publications

Do you want to contribute to the challenges of ...
Finding People

List of courses

._.. .. _- ; ..Iu o] 5 ' “
L j 2 kL ” © Doug Brutlag 2015


http://www.isb-sib.ch/
http://www.isb-sib.ch/

|

proteomics

genomics

‘ structural bioinformatics
systems biology
phylogeny/fevolution
population genetics
transcriptomics
biophysics
imaging
IT infrastructure

drug design

Resources A..Z

Links/Documentation

g

EXPASY

Bioinformatics Resource Portal

http:/ /expasy.org/

[ Query all databases #:] “

ExPASy is the SIB Bioinformatics Resource Portal which provides access
to scientific databases and software tools (i.e., resources) in different areas of
life sciences including proteomics, genomics, phylogeny, systems biology,
population genetics, transcriptomics etc. (see Categories in the left menu).
On this portal you find resources from many different SIB groups as well as
external institutions.

Featuring today

HCD/CID spectra merger

Atool to combine HCD and CID MSMS
spectra
[details]

How to use this portal?

+ Features and updates
+ New to ExPASy
+ Experienced ExPASy users: what is different

Expasy Bioinformatics Resource Portal

Home About Contact

Jlt] search help

Popular resources

*: UniProtKB
@ SWISS-MODEL
+» STRING

- PROSITE

Latest News El

Updates to HAMAP and its website -
2012-10-12

The scope of HAMAP has been
extended to classify and annotate also
proteins from eukaryotic species.
Additionally, our website has been
updated and we provide now distinct
pages for HAMARP family profiles on
the HAMAP website.

More information on:
http:/fhamap.expasy.org.

UniProt Knowledgebase release
2012_09 - 2012-10-03
UniProtkKB/SwissProt Release of 03-
Oct-2012 contains 538,010 sequence
entries...More.

UniProtkKB/TrEMBL Release of 03-Oct-
2012 contains 26,079,526 sequence
entries...More

© Doug Brutlag 2015
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Expasy Bioinformatics Resource Portal
http:/ /expasy.org/

EXPASY

Bioinformatics Resource Portal

Home About Contact

query [ All databases +) [|

Visual Guidance Databases Tools

Jlt] search help

B UniProtkB - functional information on proteins « [more] B SWISS-MODEL Workspace - structure homology-modeling

proteomics

protein sequences and identification
mass spactromatry and 2-DE data
protein charactensation and function
families, pattems and profiles
post-ransiatonal modincation
protein structure

protein-protein interaction

simillanty search/alignment

genomics

structural biocinformatics
systems biology
phylogenyfevolution
population genetics
transcriptomics
biophysics

imaging

IT infrastructure

drug design
Resources A..Z

Links/Documentation

=

~V= /4 #1 %/

H UniProtKB/Swiss-Prot - protein sequence
database - [more]

B SWISS-MODEL Repository + protein structure homology

models = [more]
B STRING - protein-protein interactions + [more]
B PROSITE - protein domains and families » [more]
u ViralZone - portal to viral UniProtkKE entries » [maore]
H neXtProt - human proteins = [mare]

H ENZYME - nomenclature of enzymes - [mare]
B GlycoSuiteDB - glycan database » [more]
£ GPSDB - gene and protein synonyms » [more]

EX HAMAP - Microbial proteome annotation in
UniProtkKB = [more]

u MIAPEGelDB - MIAPE document edition - [more]

H MyHits - protein domains database and tools = [more]
EX PaxDb - protein abundance database » [mare]

“ Prolune + Popular science articles (in French) = [more]

B Protein Model Portal - structural information for a
protein = [maore]

“ Protein Spotlight = Informally written reviews on
proteins = [more)

EX SugarBind - pathogen sugar-binding - [more]

B SWISS-2DPAGE - proteins on 2-D and SDS PAGE
maps * [more]

H SwissVar « variants in UniProtkB entries = [more]
EN TCS - interaction specificitv in two-component

* [more]

H SwissDock - protein ligand docking server - [maore]

H AACompSim + amino acid composition comparison + [more]

EX AllAll - protein sequences comparisons + [more]

H Biochemical Pathways - Biochemical Pathways - [mare]

H BLAST - sequence similarity search - [more]

H boxshade - MSA pretty printer = [mare]
u Compute pl/MW » theoretical pl and Mw

H Dotlet - sequence similarity plots = [maore]
£ EMBnet services * bioinformatics tools and

computation = [maore)

databases - [more]

H FindMod - protein post-translational modifications = [mare]

H FindPept - peptide identification from unspecific

cleavage - [more]

BN GlycanMass * oligosaccharide structure mass

calculation - [mare]

H GlycoMod - cligosaccharide structure prediction - [more]

B HAMAP - Microbial proteome annotation in

UniProtKB - [maore]

H HamapScan - scan seguences against HAMAP - [more]
£ HCD/CID spectra merger » combine HCD and CID MS/MS

spectra - [more]

B ImageMaster / Melanie - software for 2-D PAGE

analysis » [more]

H Isotopldent - theoretical isotopic distribution - [more)

© Doug Brutlag 2015


http://expasy.org/
http://www.isb-sib.ch/

UniProt ¢ UniProt Knowledge Base
http:/ /www.uniprot.org/

UniProt 4 advncot~ S

T " -
s ¥ AR
J A A =N ' -." ‘

BLAST Align Upload Lists Help * Contact &=

Welcome to the new UniProt website! We hope you enjoy the new design. If you're not quite ready yet, you can still go back to the old site.

The mission of UniProt is to provide the scientific community with a comprehensive, high-quality and freely accessible resource of protein
seguence and functional information.

UniRef UniParc | Proteomes ~ News F

Swiss-Prot Sequence clusters Sequence archive - Small is beautiful (and useful) |

546 439 8 - %T @ Evidences in the UniProtKB flat file

(L ,439) C e P " format

h Manually . c— UniProt release 2014_09
annotated and

reviewed. : Supporting data Ubiquitin caught at its own game | New

TrEMBL human variant types available on the
(83,955,074) Literature citations Taxonomy Subcellular locations FTP site

N UniProt release 2014 08
Automatically ! I o

annotated and not " .
reviewed. Cross-ref. databases Diseases Keywords ERTKIGE et PR SRR HEATGWAT | rons,

b News archive

g

Getting started Yu® UniProt data Protein spotlight

WJF [ "U © Doug Brutlag 2015



http://www.uniprot.org/
http://www.uniprot.org/

Unil'-'rog} UniProt Knowledge Base Advanced Search
http:/ /www.uniprot.org/

Searching in UniProtKB

| Organism [0S] o
Term
ReSUItS ' AND 4| | Protein name [DE] 2 | opsin @
L )
Filter by’ AND & [ Al $ o ! : :
ﬁ Reviewed W

© Doug Brutlag 2015
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UniProt ¢
LR 3
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organism:human AND name:opsin AND reviewed:yes ¢ Advanced ~ |E|
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Show help for UniProtKB

Results

z 1to7of 7  Show| 25 3|

Filter by' l‘£ Columnsy . BLAST = Align |SsDownload| @& Add to basket
o' nm-l
PODULHF P04001 OPSG_HUMAN Medium-wave- OPN1MW, GCP Homo sapiens
organlsms sensitive opsin 1 OPN1MW2 (Human)
Human (7) [ P04000 OPSR_HUMAN ﬁ Long-wave-sensitive OPNI1LW, RCP Homo sapiens 364
opsin 1 (Human)
Search terms © P03999 OPSBHUMAN My Short-wave-sensitive OPN1SW, BCP Homo sapiens 348
Filter "opsin" as: opsin 1 (Human)
[ PO8B100 OPSD_HUMAN ﬁ Rhodopsin RHO, OPN2 Homo sapiens 348
Filter "human" as: : (Human)
CUrELEOED ) QoHiY3 OPN3_HUMAN n Opsin-3 OPN3, ECPN Homo sapiens 402
VieW b (Human)
y [ Q9UHME OPN4_HUMAN ﬁ Melanopsin OPN4, MOP Homo sapiens 478
Taxonomy . (Human)
Keywords [ Q6U736 OPN5_HUMAN ﬁ 'Opsin-E OPN5, GPR136, Homo sapiens 354
PGR12, TMEM13 (Human)

Gene Ontology
Enzyme class
Pathwa
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UniProt ¢ UniProt Human Opsin OPNIMW Entry
http:/ /www.uniprot.org /uniprot/P04001

‘ UniprO‘.t..= Advanced - | Q |

) > ' S

BLAST Align Upload Lists Help " Contact |

P04001 - opsc_HuMAN

Protein | Medium-wave-sensitive opsin 1
Gene OPN1MW more
Organism Homo sapiens (Human)

Y 2 4
Status I b Reviewed - @®@@®® _ gyperimental evidence at protein level!

DISp'Eiy Nore  “BLAST = Alon | E)Format @ Add to basket O History £ Comment (0) "€ Feedback B Help video

Function

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

|SUBCELL. LOCATION )
. - Absorption’

GO - Molecular function’

a » G-protein coupled receptor activity & Source: UniProtkB-kw  » photoreceptor activity 4 Source: ProtInc

g ; i
Bl e ot
» G-protein coupled receptor signaling pathway ¢ Source: Protinc +

STFIUCTUHE » phototransduction, visible light # Source: Reactome » positive regulation of cytokinesis & Source: UniProt

» protein-chromophore linkage # Source: UniProtkB-KW » retinoid metabolic process & Source: Reactome
FAMILY & DOMAINS g A
» visual perception & Source: ProtInc +

m Complete GO annotation...
CFIOSS-FIEFEHENCES Keywords - Molecular function’
: G-protein coupled receptor, Photoreceptor protein, Receptor, Retinal protein, Transducer
PUBLICATIOI'&S A
Keywords - Biological process’
Sensory transduction, Vision
mscamneous Keywords - Ligand'

Chromophore
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BLAST Align Upload Lists Help Contact

How to use this tool 1. Enter either a protein or nucleotide sequence or a UniProt ®

identifier (e.g.P0O0750 or A4_HUMAN or UPIO000000001) into

The Basic Local Alignment Search Tool (BLAST) finds regions of local the form field.
similarity between sequences, which can be used to infer functional 2. Optionally, change the program parameters with the dropdown
and evolutionary relationships between sequences as well as help menus under the form.
identify members of gene families. 3. Click the Run BLAST button.

(7] Help @ Tutorials and Videos . Downloads

BLAST

>sp|P04001|OPSG_HUMAN Medium-wave-sensitive opsin 1 OS=Homo sapiens GN=0PNIMW PE=1 SV=1
MAQOWSLORLAGRHPQDSYEDSTQSSIFTYTNSNSTRGPFEGPNYHIAPRWVYHLTSVWM
IFVVIASVFTNGLVLAATMKFRKKLRHPLNWILVNLAVADLAETVIASTISVVNQVYGYFEFV
LGHPMCVLEGY TVSLCGITGLWSLAI ISWERWMVVCKPFGNVREDAKLAIVGIAESWIWA
AVWTAPPIFGWSRYWPHGLKTSCGPDVFSGSSYPGVQSYMIVIMVTCCITPLSIIVLCYL
QVWLATRAVAKQQKESESTQKAEKEVTRMVVVMYV LAFCFCWGPYAFFACFARANPGYPEFH
PLMAALPAFFAKSATIYNPVIYVEFMNRQFRNCILQLFGKEKVDDGSELSSASKTEVSSVSS

VSPA
Target database' E-Threshold  Matrix! Filtering’ Gapped! Hits!
| UniProtKB/Swiss-Prot s (10 $ | Auto ¢ | None $] [yes &) [1000 %]
() Run Blast in a separate window. | %, Run BLAST | Clear |
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Blast UniProt Human OPN1MW Results
http:/ / www.uniprot.org/uniprot/P04001

Page 1 of 201 Next »
Graphical overview
Color code for identity 0- —_—
100% =
Accession Entry name 0Query hit364 OMatch hit (sqrt scale)706 Name (Organism)
Query
201202022EFL3UD1X8
. P04001 OPSG_HUMAN Medium-wave-sensitive opsin 1 (Homo sapiens)
P0O4000 OPSR_HUMAN Long-wave-sensitive opsin 1 (Homo sapiens)
P34989 OPSL_CALJA - Opsin, longwave 563 nm (Callithrix jacchus)
035478 OPSG_SCICA Medium-wave-sensitive opsin 1 (Sciurus carolinensis)
018913 OPSR_FELCA Long-wave-sensitive opsin 1 (Felis catus)
018914 OPSR_CANFA Long-wave-sensitive opsin 1 (Canis familiaris)
QoBGI7 OPSR_BOVIN Long-wave-sensitive opsin 1 (Bos taurus)
Q95170 OPSR_CAPHI Long-wave-sensitive opsin 1 (Capra hircus)

‘ Q9R024 OPSG_CAVPO Medium-wave-sensitive opsin 1 (Cavia porcellus)
018910 OPSG_RABIT Medium-wave-sensitive opsin 1 (Oryctolagus cuniculus)
035476 OPSG_RAT Medium-wave-sensitive opsin 1 (Rattus norvegicus)
035588 OPSG_MOUSE - Medium-wave-sensitive opsin 1 (Mus musculus)
P41592 OPSRHR_ANOCA Red-sensitive opsin (Anolis carolinensis)

P22329 OPSRAR_CHICK - Red-sensitive opsin (Gallus gallus)
012948 OPSR_XENLA Red-sensitive opsin (Xenopus laevis)
P87367 OPSR_ORYLA Red-sensitive opsin (Oryzias latipes)
P32313 OPSR_CARAU Red-sensitive opsin (Carassius auratus)
P35358 OPSG_GECGE Green-sensitive opsin P521 (Gecko gecko)
QaWeA7 OPSR1_DANRE Red-sensitive opsin-1 (Danio rerio)
QBAYNO OPSR2_DANRE- Red-sensitive opsin-2 (Danio rerio)
P22332 OPSR_ASTFA Red-sensitive opsin (Astyanax fasciatus)
P22331 OPSG2_ASTFA - Green-sensitive opsin-2 (Astyanax fasciatus)
P22330 OPSG1_ASTFA - Green-sensitive opsin-1 (Astyanax fasciatus)
018912 OPSR_HORSE Long-wave-sensitive opsin 1 (Equus caballus)
018911 OPSG_0ODOVI Medium-wave-sensitive opsin 1 (Odocoileus virginianus virginianus)
P51476 OPSP_COLLI - Pinopsin (Columba livia)
Detailed BLAST results
» Show hits with 3D data only.
» Show hits from complete proteomes only .
Alignments Entry Entry name Status Protein names[.-.>] Organism Length- Identity- Score- E-value - Gene names
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=NCBI NCBI BLAST Home Page

Mational Center for

Bloteshnoiogy niormation http:/ /blast.ncbi.nlm.nih.gov/

< BLAST®

Home Recent Results Saved Strategles @ Help [Sign In] [Register]

rNCBIfBLASTHome
Your Recent Results New!

BLAST finds regions of similarity between biological sequences. more..

[Z All Recent results...

DELTA-BLAST, a more sensitive protein-protein search  Ge)

BLAST Assembled Genomes R
; Find Genomic BLAST pages
Find Genomic BLAST pages: o Human o RaF’b't o Zebrafish =
o Mouse o Chimp I_m i . —gCIawgd frn' You can now find Genomic
o Rat B mﬂg 9 A_’H—WM BLAST pages using the search
o Cow @ Fruit fly o Rice box from the BLAST homepage.
o Pig o Honey bee o Yeast
o Dog o Chicken o Microbes Thu, 02 Oct 2014 11:00:00 EST
[/ More BLAST news...
Basic BLAST
Choose a BLAST program to run.
Tip of the Day
nucleotide blast Search a pucleotide database usingl a nugleotide guery [E) More tips...
Algorithms: blastn, megablast, discontiguous megablast
. Search protein database using a protein query
protein blast : 3 ;
Algorithms: blastp, psi-blast, phi-blast, delta-blast
blastx | Search protein database using a translated nucleotide query
tblastn | Search translated nucleotide database using a protein query
tblastx | Search translated nucleotide database using a translated nucleotide query
7 |
Y= /L84 © Doug Brutlag 2015
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Bi mechnﬂlog..NCB”BLAST_.'bhstpsu'ta

blastn | blastp ‘ blastx | thlastn | tblastx |

Welcome brutlag. [Sign Out]

Enter Query Sequence
Enter accession number(s), gi(s), or FASTA sequence(s) & Clear

>sp|P04001|OPSC_HUMAN Medium-wave-sensitive opsin 1 0S=Homo sapiens
GCN=0PN1MW PE=1 SV=1
MAQOWSLQRLAGRHPQDSYEDSTQSSIFTYTNSNSTRGPFEGPNYHIAPRWVYHLTSVWM

LGHPMCVLEGYTVSLCGITGLWSLAIISWERWMVYVCKPFGNVRFDAKLAIVGIAFSWIWA P
Or, upload file Choose File | No file chosen (%]
Job Title sp|P04001|OPSG_HUMAN Medium-wave-sensitive...

Enter a descriptive title for your BLAST search &

Align two or more sequences &

Choose Search Set
" Database

L J [ UniProtKB/Swiss—Prot(swissprot) s ] (2]

Organism T
Optional Exclude
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown. &

Exclude Models (XM/XP) _| Uncultured/environmental sample sequences
Optional
Entrez Query
Optional

Enter an Entrez query to limit search &

Program Selection

Algorithm +) blastp (protein-protein BLAST)
PSI-BLAST (Position-Specific lterated BLAST)
PHI-BLAST (Pattern Hit Initiated BLAST)
Choose a BLAST algorithm (&)

v Show results in a new window

(=) Algorithm parameters
General Parameters

BLASTP programs search protein databases using a protein query. more...

Query subrange &

From

To

( 'BLAST Search database UniProtKB/Swiss-Prot(swissprot) using Blastp (protein-protein BLAST)

Bookmark

Note: Parameter values that differ from the default are highlighted in yellow and marked with ¢ sign


http://blast.ncbi.nlm.nih.gov/

—=NCBI

National Center for
Biotechnology Information

| BLAST

(=)Algorithm parameters
General Parameters

+ (00 9)

Max target
sequences

Search database UniProtKB/Swiss-Prot(swissprot) using Blastp (protein-protein BLAST)

v Show results in a new window

Note: Parameter values that differ from the default are highlighted

Select the maximum number of aligned sequences to display &

Short queries

Expect threshold

10 (%)
Word size 1 %@
Max matches in a 0 (%]
query range
Scoring Parameters
Matrix ( BLOSUME2 %] &
Gap Costs [ Existence: 11 Extension: 1 3% ]

v/ Automatically adjust parameters for short input sequences &

=]

Compositional 4 [ No adjustment

adjustments

Filters and Masking

Filter Low complexity regions &
Mask Mask for lookup table only &

Mask lower case letters &
"_BLAST

v Show results in a new window

Search database UniProtKB/Swiss-Prot(swissprot) using Blastp (protein-protein BLAST)
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Entrez Gene search for Colorblindness

8 NCBI  Resources [/ How To [V brutiag My NCBI Sign Out
Gene Gene % | colorblindness
Limits Advanced Help

Welcome to Gene

Gene integrates information from a wide range of species. A record may

include nomenclature, Reference Sequences (RefSegs), maps, pathways,
variations, phenotypes, and links to genome-, phenotype-, and locus-specific
resources worldwide.

Using Gene Gene Tools Other Resources
Gene Quick Start Submit GeneRIFs HomoloGene
EAQ Submit Correction OMIM
Download/FTP Statistics RefSeq
RefSeq Mailing List BLAST RefSeqGene
Gene News & Genome Workbench UniGene

Splign Protein Clusters

=

© Doug Brutlag 2015



Entrez Gene search for Colorblindness

= NCBI  Resources ¥ How To ™ brutlag My NCBI Sign Out
Gene [ Gene 4] colorblindness| [ Search |

Save search Limits Advanced Help
Display Settings: [*| Summary, Sorted by Relevance Send to:(~| Filter your results:

; Did you mean: celor blindness (31 items) All )
Current Only (4)
Results: 5 Genes Genomes (4)
CBBM SNP GeneView (4)

1. Blue-monochromatic colorblindness (blue cone monochromacy) [Homo sapiens] In Variation Viewer (3)

Other Aliases: BCM
Chromosome: X; Location: Xg28

This record was replaced with GenelD: 5956

Manage Filters

ID: 8261 Find related data e
Database:
OPN1LW [ Select 4
2. Official Symbol: OPN1LW and Name: opsin 1 (cone pigments), long-wave- Find items
sensitive [Homo sapiens]
Other Aliases: hCG_41347, CBBM, CBP, COD5, RCP, ROP
Other Designations: cone dystrophy 5 (X-linked); long-wave-sensitive opsin 1; red cone i
photoreceptor pigment; red-sensitive opsin Search details =
Chromosome: X; Location: Xg28 colorblindness[All Fields]
Annotation: Chromosome X, NC_000023.10 (153409725..153424507)
MIM: 300822
ID: 5956 y
Order cDNA clone
Search

[ [
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Entrez Gene search for Colorblindness

:"_-t NCBI  Resources [ How To (¥

L [ Gene 3] [ search.

Limits Advanced

Display Settings: [~| Full Report Send to: [+
Table of contents
OPN1MW opsin 1 (cone pigments), medium-wave-sensitive [ Homo sapiens ] Summary
Gene ID: 2652, updated on 18-Nov-2011 Genomic context
Genomic regions, transcrip
+~ Summary % |7 products
Bibliography
Official Symbol OPN1MW provided by HGNC Phenotypes
Official Full Name opsin 1 (cone pigments), medium-wave-sensitive provided by HGNC General gene info
Primary source HGNC:4206 General protein info

See related Ensembl:ENSG00000147380; HPRD:02365: MIM:300821: Vega:OTTHUMG00000022652
Gene type protein coding
RefSeq status REVIEWED
Organism Homo sapiens
Lineage Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia; Eutheria;
Euarchontoglires; Primates; Haplorrhini; Catarrhini; Hominidae; Homo

Reference sequences
Related sequences
Additional links

Also known as CBD; GCP; GOP; CBBM; COD5; OPN1MW1; OPN1MW2 Links
Summary This gene encodes for a light absorbing visual pigment of the opsin gene family. The Order aDNA dlone
encoded protein is called green cone photopigment or medium-wavelength sensitive opsin. BioAssay, by Gene target
Opsins are G-protein coupled receptors with seven transmembrane domains, an N-terminal BioAssays, Gene target, Ac
extracellular domain, and a C-terminal cytoplasmic domain. The long-wavelength opsin BioProjects
gene and multiple copies of the medium-wavelength opsin gene are tandemly arrayed on BioSystems
the X chromosome and frequent unegual recombination and gene conversion may occur ccDs
between these sequences. X chromosomes may have fusions of the medium- and long-
wavelength opsin genes or may have more than one copy of these genes. Defects in this Conserved Domains
gene are the cause of deutanopic colorblindness. [provided by RefSeq, Mar 2009] dbVar
Full textin PMC
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Entrez Gene search for Opsins

& NCBI  Resources ™ How To ¥

brutlag My NCBI Sign Out

Protein [Protein 3l

Limits Advanced

Display Settings: (| Summary, 20 per page, Sorted by Default order

Results: 11

Opsin 1 (cone pigments), medium-wave-sensitive [Homo sapiens
364 aa protein

Accession: AAIT1754.1 GIl: 219521160
GenPept FASTA Graphics Related Sequences Identical Proteins Order cDNA Clone

Opsin 1 (cone pigments), medium-wave-sensitive [Homo sapiens]

2. 364 aa protein
Accession: AAIT1755.1 Gl: 219520771
GenPept FASTA Graphics Related Sequences Identical Proteins  Order cDNA Clone
Opsin 1 (cone pigments), medium-wave-sensitive [Homo sapiens
3. 364 aa protein
Accession: AAI43791.1 GI: 219520375
GenPept FASTA Graphics Related Sequences |dentical Proteins Order cDNA Clone
Opsin 1 (cone pigments), medium-wave-sensitive [Homo sapiens]
4. 364 aa protein
Accession: AAI40939.1 GIl: 187954663
GenPept FASTA Graphics Related Sequences Order cDNA Clone
Opsin 1 (cone pigments). medium-wave-sensitive [synthetic canstruct
5.

364 aa protein

Accession: AAISETT?7.1 GI: 162317750
GenPept FASTA Graphics Related Sequences |dentical Proteins Order cDNA Clone

Photopigment apoprotein

Help

Send to:(~| Filter your results:

All (11)

Bacteria (0)

Related Structures (10)
RefSeq (1

Manage Filters

W Top Organisms [Tree]
Homo sapiens (9)
synthetic construct (1)

Analyze these sequences e
Run BLAST

Align sequences with COBALT

|[dentify Conserved Domains with
CD-Search

Find related data "‘
Database:
[ Select ¢:]
Find items
Recent activity e

Turn Off Clear
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Entrez Gene search for Opsins

:"_: NCBI  Resources ™ How To [V

Protein Protein 3

Limits Advanced

Display Settings: [~] FASTA Send to: (v

Opsin 1 (cone pigments), medium-wave-sensitive [Homo
sapiens]

GenBank: AAI71755.1
GenPept Graphics

>gi|219520771|gb|AAI71755.1| Opsin 1 (cone pigments), medium-wave-sensitive [Homo
sapiens]

MAQOWSLORLAGRHPODSYEDSTOSSIFTYTNSNSTRGPFEGPNYHIAPRWVYHLTSVWMIFVVIASVET
NGLVLAATMEFKELRHPLNWILVNLAVADLAETVIASTISVVNOVYGYFVLGHPMCVLEGYTVSLCGITG

LWSLAI ISWERWLVVCEPFGNVREFDAELAIVGIAFSWIWAAVWTAPPIFGWSRYWPHGLETSCGPDVFSG
SSYPGVOSYMIVLMVTCCITPLSIIVLCYLOVWLAIRAVAKQQEESESTQEAEKEVTEMVVVMVLAFCFC
WGPYAFFACFAAARNPGYPFHPLMAALPAFFAEKSATIYNPVIYVFMNRQFRNCILQLFGEEVDDGSELSSA
SKETEVSSVSSVSPLA
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BLAST Similarity Search
http:/ / www.ncbi.nlm.nih.gov/BLAST/

, BLAST
Home Recent Results Saved Strategles Help

Welcome brutlag. [Sigr

NCBI/ BLAST Home

BLAST finds regions of similarity between biological sequences. more...

New SNP BLAST page

. m Aligning Multiple Protein Sequences? Try the COBALT Multiple Alignment Tool. | Go
The dbSNP BLAST page has
been updated.
K BLAST Assembled RefSeq Genomes Wed, 12 Jan 2011 14:00:00
EST

Choose a species genome to search, or list all genomic BLAST databases.
More BLAST news...

o0 Human o Oryza sativa o Gallus gallus
‘ o Mouse o Bos faurus o Pan troglodytes
o Rat o Danio rerio o Microbes
Rat _ _ =2 i = Tip ofthe D:
o Arabidopsis thaliana o Drosophila melanogaster o Apis mellifera P i
Lﬂse Genomic BLAST to see
. the genomic context
Basic BLAST
E If you are interested in the
Choose a BLAST program to run. evolution of a pariicular
gene or gene family it is
; ; ; often intetesting to examine
nucleotide blast Search a Puclantll:la database usmgl a nurl.:lantll:la query . g
Algorithms: blastn, megablast, discontiguous megablast the intro-exon structure

even across species.
Search protein database using a protein query

protein blast . , ]
Algorithms: blastp, psi-blast, phi-blast

More tips...
blastx | Search protein database using a translated nucleotide query

tblastn | Search translated nucleotide database using a protein query

tblastx | Search translated nucleotide database using a translated nucleotide query
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S St
¥

Choose Standard Protein-Protein BLAST
http:/ / www.ncbi.nlm.nih.gov/BLAST/

‘Welcome brutiag. [Sign Ou

» MCBIf BLAST/ blastp suite: BLASTP pregrams search protein databases using a protein query. moe...

Reset page  Bookmark

Enter Query Sequence

Job Title

Database

Organism

Optional

Optlonal

Algorithm

Entrez Query

= Algorithm parameters

Enter accession number, gi, or FASTA seguence @ Clear Query subrange 2]
From |
o[
Or, upload flle I e | Q

Entar a descriptive titls for your BLAST saarch ]

Choose Search Set

Swissprot protein seguences(swissprot) j @

@ Any & Human . A.thaliana L Mouse . Custom...

Search only sequences from selected organism %]

Enteran Entrez query to limit search e

Program Selection

& blastp (protein-protein BLAST)

" PSI-BLAST (Position-Specific Iterated BLAST)
" PHI-BLAST (Pattern Hit Initiated BLAST)
Choosae a BLAST algorithm (7]

' Search database swissprot using Blastp (protein-protein BLAST)

|_5hnw results In a new window

Mote: Parameter values that differ from the default are highlighted in yellow '

© Doug Brutlag 2015
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Paste Sequence, Choose SwissProt Database
and BLAST!

Welcome brutlag. [Sign O

» MCBIf BLAST/ blastp suite: BLASTP pregrams search protein databases using a protein query. more

Enter Query Sequence

Enter accession number, gi, or FASTA sequence ) Claar Query subrange L]
QOWSLORLAGREPQDS YEDSTQ5 5 IFTY THENS TREFFEGPR Y HIAPRWV Y HL TS VWM IEVV IASVET F I—
GLVLAATHMKFRKKLREPLNWILVNLAVADLAETVIAST I SVVNQVYGYFVLGHPHCVLEGYTVELOGITG o

WSLAIISWERWMVVCEPEGHVREDAKLAIVE I AP SHIWARVWTAFF IFGWSRYWFHGLETSCEPDVESG
55YPGVQSYMIVLMVICCITPLS I IVLOYLOQVWLAIRAVAKQOKESES TOKAEREVTRMVVVMVLAFCEC

JGPYAFFACFARANDGY PFHPLMAALPAFFAREAT I YNPV I YVFHNRQFRNC ILLFGEEVDDEEELESA To I
SETEVSSVSSVSER

Or, upload file I Browse... | &

Job Title I
Enter a descriptiva title for your BLAST search @

Choose Search Set

Datab . " c
= Swissprot protein sequences(swissprot) j @
gruianlam @ Any e Human ® A thaliana L Mouse W Custom...
e Search only sequences from selacted organism %]
Entrez Query I
Optional

Enter an Entrez query to limit search E.

Program Selection

Algorithm & blastp (protein-protein BLAST)

" PSI-BLAST (Position-Specific lterated BLAST)
¢ PHI-BLAST (Pattern Hit Initiated BLAST)
Choose a BLAST algorthm ]

Search database swissprot using Blastp (protein-protein BLAST)

I_Shwrmultn In & new window

I Algorithm parameters Note: Parameter values that differ from the default are highlighted In yellow '
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Optional Parameters

1 Bh—lﬁ ) Search database UniProtKB/Swiss-Prot(swissprot) using Blastp (protein-protein BLAST)

.!f Show results in a new window

(=)Algorithm parameters Note: Parameter values that differ from the default are highlighted in yellow and marked with ¢ sign

General Parameters

— r

sequences Select the maximum number of aligned sequences to display &
Short queries o Automatically adjust parameters for short input sequences &
Expectthreshold 1o | @

Word size (378 e

Max matchesina o = @

query range

Scoring Parameters

Matrix BLOSUMG2 3 | &

Gap Costs [ Existence: 11 Extension: 1 5 ] w

Co_mposilional ¢ [ No adjustment e
adjustments -

Filters and Masking

Filter Low complexity regions &)

Mask Mask for lookup table only &
Mask lower case letters (&

1 B_]_Ké'i ) Search database UniProtKB/Swiss-Prot(swissprot) using Blastp (protein-protein BLAST)

# Show results in a new window
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BLAST Conserved Domain Output

NewSearch | PubMed | Nucleotide | Protein |  Structure Taxonomy | Help |

Query sequence: [(local sequence)lcl|1_218564]

L Concise Result « Full Result |_ Show Search Information  [F

oy

75 150 225 300 a4

srg
Descriptions
s Title Pssmid Multi-Dom E-value
[+pfam00o01, 7tm_1, ¥ transmembrane receptor (rhodopsin family). This family contains, a.. GIBO0 Mo 2e-33
[+]pfam02118, Srg, C.elegans Srg family integral membrane protein.. BEAEE Mo de-04

Search for similar domain architectures

CD Search Reference:
W' Marchler-Bauer A, Brvant SH (2004), "CO-Search: profein domain annomarions on the fv.", Nucleic Acids Res 320W)327-331.

Help | Disclaimer | Write to the Help Desk
NCBI | NLM | NIH
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Sequence Aligned with Domain

965 -
Entrez [ CDD [ Structure Protein
pfam00001.13 7tm_1, with user query added @
7 transmembrane receptor (rhodopsin family}. This family contains, amongst other G-protein-coupled receptors (GCPR
. [+] Stat which have been considered to be typical members of the rhodopsin superfamily. » See full description
[+ ] Interactive v
. @ Other Related Conserved Domains:
2 Reformat Sequence Alignment| Format: ICcmpact Hyperte ¥| Row Display: |up to 10 ¥| Color Bits: |2.0 bits _*| Type Selection: |:he mo
gi 129203 51 .[1].NAMVLVATLRYKKLRQPLNYILVNVSFGGFLLCIFSVFPVFVASCN. [2].FVFGREVCALEGFLGTVAGLVTGW 123
query 70 .[1].NGLVLAATMKFEKLRHPLNWILVNLAVADLAETVIASTISVVNQVY.[2].FVLGHPMCVLEGYTVSLCGITGLW 142
gi 129197 75 .[1].HGLVIWVFSARKSLRTPSNILVINLAFCDFMMMVKTEIFIYNSFHQ.[1].YALGHLGCQIFGIIGSYTCIARGA 146
gi 129209 51 .[1].NGVVIYLFTKTKSLOTPANMFIINLAFSDFTFSLVNGFPLMTISCF. [3].WVFGHAACKVYGLIGGIFGLMSIM 124
gi 129193 67 .[1].NGVVIYIFATTKSLRTPANLLVINLAISDFGIMITNTEMMGINLYF. [2].WVLGPMMCDIYAGLGSAFGCSSIW 139
gi 128997 57 .[1].NLALIIIILKQKEMRNVTNILIVNLSFSDLLVAIMCLEFTFVYTLM. [2].WVFGEAMCKLNPFVQCVSITVSIF 129
gi 266633 49 .[1].NVVVMWIILABKRMRTVTNYFLVNLAFAEASMARFNTVVNFTYAVH. [2].WYYGLFYCKFENFFPIARVFASIY 121
gi 112805 179 .[1].NVLVCIAVCMVRKLRRPCNYLLVSLALSDLCVALLVMPMALLYEVL.[2].WNFGPLLCDIWVSFDVLCCTASIL 251
gi 8488960 98 .[1].NCLVVISVCFVEKLRQPSNYLIVSLALADLSVAVAVMPFVSVTDLI.[3].WIFGHFFCNVFIAMDVMCCTASIM 171
gi 1168243 113 .[1].NLLVILSVACNRHLQTVTNYFIVNLAVADLLLSATVLPFSATMEVL. [2].WAFGRAFCDVWAAVDVLCCTASIL 185
gi 129203 124 SLAFLAFERYIVICKPFGNFRF.[1].S.[1].BALTVVLATWTIGIGVSIFP.[1].FG WSR.[1].IPE 178
. query 143 SLAIISWERWMVVCEFFGNVRF D.[2].LAIVGIAFSWIWAAVWTAPP.[1].FG.[1].5RY WFH 197
gi 129197 147 THNAFIAYDRFNVITREMEGEMT.[1].G KAIAMIIFIYMYATEWVVAC.[1).TE.[1].WGR.[1].VFE 201
gi 129209 125 TMTMISIDRYNVIGRPMSASKK.[1].5.[2].KAFIMIIFVWIWSTIWAIGP.[1].FG.[1].GAY.[1].LEG 181
gi 129193 140 SMCMISLDRYQVIVKGMAGRPM.[1].I.[1].LALGKIAYIWFMSSIWCLAP.[1].FG.[1].SRY.[1].PEG 195
gi 128997 130 SLVLIAVERHQLIINPRGWREN.[1].R BAYVGIAVIWVLAVASSLPF.[1).IY.[1].VMT.[1].EPF 184
gi 266633 122 SMTAVAFDRYMAITHPLQPRLS.[1].T ATKVVICVIWVLALLLAFPQ.[1).YY.[1].TTE.[1].MPG 176
gi 112805 252 NLCAISVDRYLAITEKPLEYGVK.([1].T.[2].RMMLCVGIVWLAAACISLEP LL.[1].LGN.[1].BED 307
gi 8488960 172 TLCVISIDRYLGITRPLTYPVR.[1].N.[2].CMAEMILSVWLLSASITLFP LF.[1].WAQ.[1].VND 227
gi 1168243 186 SLCTISVDRYVGVRHSLKYPAI.[1].T.[2].KARAILALLWVVALVVSVGE LL.[1].WKE.[1].VEP 241
gi 129203 179 .[ 4].SCGPD.[12].¥YTWFLFIFCFIVPLSLICFSYTQLLRALKAVAARQQQE.[ 3].TQKAEREVSRMVVVMVGSFC 259
query 198 .[ 4].SCGPD.[12].YMIVLMVTCCITPLSIIVLCYLOVWLAIRAVAKQQKE.[ 3].TQKAEKEVTRMVVVMVLAFC 278
gi 129197 202 .[ 4].SCTFD.[10].FVACIFFFSFVCPTTMITYYYSQIVGHVFSHEKALRD.[17].KETAEIRIAKAAITICFLFF 294
gi 129209 182 .[ 3].NCSFD.[10].NILCMYIFAFMCPIVVIFFCYFNIVMSVSNHEKEMAA.[15].GANAEMKLAKISIVIVTQFL 271
gi 129193 196 .[ 3].SCGID.[10)].YLIFYSIFVYYIPLFLICYSYWFIIAAVSAHEKAMRE.[16].EKSAEGELAKVALVTITLWF 286
gi 128997 185 .[12].VCFDQ.[ 9].¥TTLLLVLQYFGPLCFIFICYFKIYIRLKRRNNMMDK.[ 6].RSSETKRINIMLLSIVVAFA 273
gi 266633 177 .[ 2].VCMIE.[12].YHICVTVLIYFLPLLVIGYAYTVVGITLWASEIPGDS.[ 6].QVSAKREVVEMMIVVVCTFA 258
gi 112805 308 .[ 5].ICTVC.[ 4].YQIYATLGSFYIPLSVMLFVYYQIFRAARRIVLEEKR.[86].QLAKEKKASTTLGIIMSAFT 464
gi 8488960 228 .[ 2].VCLIS.[ 4].¥YTIYSTAVAFYIPMSVMLFMYYQIYKAARKSAARKHEF.[42].IFKREQKAATTLGIIVGAFT 337
gi 1168243 242 .[ 3].FCGIT.[ 4].YAVFSSVCSFYLPMAVIVVMYCRVYVVARSTTRSLEA.[48].KFSREKKAAKTLAIVVGVFV 358
gi 129203 260 VCYVPYAAFAMYMVNHNR.[4].DLRLVTIPSFFSKSACIYNEIIY 303
query 279 FCWGPYAFFACFAARNP. [4].HPLMAALPAFFAKSATIYNEVIY 322
gi 129197 295 CSWTPYGVMSLIGAFGD.[4].TPGATMIPACACKMVACIDEFVY 338
gi 129209 272 LSWSPYAVVALLAQFGP.[4].TPYAAQLPVMFAKASAIHNEMIY 315
gi 129193 287 MAWTPYLVINCMGLFKF.[3].TPLNTIWGACFAKSARCYNPIVY 329
gi 128997 274 VCWLPLTIFNTVFDWNH.[7].HNLLFLLCHLTAMISTCVNEIFY 320
gi 266633 259 ICWLPFHIFFLLPYINP.[7].IQQVYLAIMWLAMSSTMYNEIIY 305
gi 112805 465 VCWLPFFILALIRPFET.[3].PASLSSLFLWLGYANSLLNEIIY 507
gi 8488960 338 VCWLPFFLLSTARPFIC.[7].PLWVERTFLWLGYANSLINEFIY 384
gi 1168243 359 LCWFPFFFVLPLGSLFP.[4].SEGVFKVIFWLGYFNSCVNELIY 402
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Most Significant Similarity Hits

Distribution of 100 Blast Hits on the Query Sequence

|I'u'|ouse-m'er to show defline and scores, click to show alignments

Color key for alignment scores

<40 4050 |[NSGEONN  80-200 >=200
ey ———
| [ [ [ [ [
0 70 140 280 350
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Most Significant Similarity Hits

Distance tree of results MEW

Bcore E
Seqguences producing significant alignments: {Bits) Value

. sp|P32313 |0PSRE CARAI Red-sensitive opsin (Red cone photoreceptor

ep|QIWEAT |OPSR]1 BRARE Red-sensitive opsin-1 (Red cone photore...
sp|P22332 |OPSR ASTFA Red-sensitive opsin (Red cone photoreceptor
sp|P35358 |0PSE GECGE Green-sensitive opein P521 {Green photorace

LM
Lal
[
(%]
1]
I

=
L4l
=

ep|P04001 |OPSE HUMAN Green-seneitive opein {(Green cone photorece 681 0.0 ﬁ
. sp|P04000 |OPSRE HUMAN Red-sensitive opein (Red cone photoreceptor 577 0.0 E
sp|P34989 |OPSL CALJA Opsin, longwave 563 nm 665 0.0
sp|035478 |OPSE SCICA Green-sensitive opein (Breen cone photorece 549 0.0
- ep|018913 |0PSR FELCA Red-sensitive opein {Red cone photoreceptor 548 0.0 E
sp|Q9BEIT |OPSR BOVIN Red-sensitive opein (Red cone photoreceptor 5432 0.0 E
sp|095170 |OPSR CAPHI Red-sensitive opsin (Red cone photoreceptor 540 0.0
sp|0I9R024 |OPSG CAVPD Green-sensitive opsin {(Green cone photor... 537 0.0
. sp|018910 |0PSC RABIT Green-sensitive opsin (Green cone photor... 529 6a-180
‘ ep|035476 |OPSE RAT Green-sensitive opsin (Greem cone photorec... 627 le-179 E
sp|035599 |0PSG MOUSE Green-sensitive opsin (Green cone photor... 525 le-178 E
ep|P41592 |OPSR ANOCA Red-sensitive opein (Red cone photoreceptor 597 3e-170
gp|P22379 |OPSR CHICK Red-sensitive opein (Red cone photoreceptor 586 4a-187 E
sp|012948 |OPSRE XENLA Red-sensitive opsin (Red cone photoreceptor 574 Ze-163 E
sp|PE87367 |OPSR ORYLA Red-sensitive opein (Red cone photoreceptor 570 2e-152
568 le-161

L (LA L
L ([
L=l =1 o)
L
1]
I
i
(55
a

Bp |QBAYNO |OPSRZ2 BRARE Red-sensitive opein-2 (Red cone photore...

ep|P22331 |OPSE2 ASTPA OGreen-sensitive opsin-2 {(Green cone photor 535 le-151
sp|P22330 |0PS3]1 ASTFA {Green-sensitive opsin-1 (8reen cone photor 525 le-148
sp|018912 |OPSR HORSE Red-sensitive opsim (Red cone photoreceptor 500 4e-141
sp|018914 |OPSR CANFA Red-sensitive opsin (Red cone photoreceptor 499 Ja-141
spl0O18911 |OPSE ODOVI Green-sensitive opein (Green cone photorece 478 2e-134
sp|P51476 |OPSP COLLI Pinopein {(Pineal opsin)} (P-opsin} (Pineal g 326 9a-89

sp|P51475 |OPSP CHICE Pinopein {(Pineal opsin) (P-opsin} (Pineal g 310 Se-84 E
=p [Q9WEAT |OP1S]1 BRARE Opsin-1, short-wave-sensitive 1 {Ultraw... 300 Ge-81
sp|013092 |OPSE SATBE Blue-sensitive opsin (BOP}) (Blue cone photo 300 8e-81
sp|013327 |OPSE CONCO Blue-sensitive opsin (Blue cone photorecept 298 2a-80
ep|P51490 |0PSE BOVIN Blue-sensitive opsin (BOP) {(Blue cone photo 297 4e-80 E
ep|Q063652 |0PSE RAT Blue-sensitiwve opsin (BOP)} (Blue cone phot... 296 Ja-80 E
Bp QBH?SQ'DPSD SMICRE Rhodopsin 290 5e-T8
ep|P03999 |OPSE HUMAN Blue-sensitive opsin (BOPF) {(Blue cone ph... 290 8a-78 E
sp|P51491 |OPSE MOUSE Blue-sensitive opsin (BOP)} (Blue cone ph... 287 5e-77 E
=p |Q9WEAE |OPSC4 BRARE OGreen-sensitive opsin-4 (Green cone pho... 286 8a-77
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Bovine Blue Opsin Similarity

}I_E.plPE-HEI'DMPSE BOVIN E Blue-sensitive opsin (BOP) {(Blue cone photoreceptor pigment)

. Length=349
SBcore = 297 bits (76l), Expect = 4e-80, Method: Composition-based stats.
& Identities = 151/327 (46%), Positives = 213/327 (65%), Gaps = 1/327 {0%)

Query 35 ETRGPFECPNYHIAPRWVYHLTEVHMIEVVIASVETHNCLVLAATMEFEELRHPLNWILVN 94
& GP++GP YH+AP W +HL +V+M FV N VL AT++++ELRE PLN+ILWVHN
8hijct 17 SLVGPWDGPOYHLAPVHWAFHLOQAVEMGEVEEVETPLNATVLVATLRYRELRQPLNYILVN T6

‘ Query 95 LAVADLAETVIAST ISVVNOVYCYFVLGHPMCVLEGYTVELCGITCGLWELAITISWERWMY 154
+++ + + I + ¥YGYFVY G +C LE + G+ WELA +++ER+++
Ehjet 77 VELGGFIYCIFEVEIVEFITECYCYFVFGREVCALEAFLGCTACLVTCGWSLAFLAFERYIT 136

Query 155 VCEPFCHNVREFDAFKLAIVGCIAFSWIWAAVWTAPPIPCHWERYWPHCLETSCGPDVEECEEYE 214
+CEPFGN RF +E A++ +  +W + PP FGWER+ P GL+ SCGPD ++ +
II Ebjet 137 ICEPFGHNFREFSSEHALMVVVATWTIGIGWVESIPPEFEFGWESREVPEGLOCECCPDWYTVETEY 196

Query 215 GVOESYMIVLMVTCCITPLESIIVLCYLOVWLAIRAVAKQOEESESTOEKAEEEVTRMVVVMY 274
+ ¥ L +CTI PLE+I ¥ 0+ A+RAVA QO+ES STQEAE+EV+ MVVVMW
Ebjet 197 YEEYYTWPLPIPCYIVPLELICFSYSOLLGATRAVAAQQQESASTOEAEREVSHMVWWMY 256

Query 275 LAFCPFCHWGPYAFPACFARANPGYPFHPLMAATPAFPAKSATIYNPVIYVFMNROQFRNCIL 334
+FC C+ PYAR A + N + + +PAFP+ESA +YNP+I¥Y FMM+QFR CI+
Sbjct 257 GSPCLCYTPYAALAMYIVHNNRNHGVDLRLVTIPAFFSESACVYNPIIYCFMNEQFRACIM 316

Quary 335 QLP-GEEVDDGSELSSASKETEVESSVES 360
++ GEK + D SELS5+ ETEVS+VES
Sbjct 317 EMVCGEPMTDESELSSSQETEVSTVSS 343
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Discovering Function from Protein Sequence

Consensus Sequences
BLOCKSs, PRINTs, PSSMS or or Sequence Motifs

Wejght Matrices Zinc Finger (C2H2 type)
CX{2,4} CX{12} H X{3,5} H

Position
1 2 3 4 5 6 7 8 910 11 12
A 2 1 313101267 413 9 1 2 1 _
SO 8 RG] RE D e e Profiles, PSI-BLAST
N 0 8 01 0 0 0 2 1 110 O 1
N0 8010000 21 1100 Hidden Markov Models
c 001000000 2 2 1 Sequences of
Q 1 121 810 0 0 7 6 0 0 2% — D2 D3 S
D5
E 2 0 0 921 0 015 7 3 3 0 Common
G 9 7 1 4 00 8 0 0 046 0 Structure or|Functi
H 4 3 1 1 2 0 0 2 2 0 5 0
I 10 011 1 210 0 4 9 3 0 16 I1 12 13 14 I5
L 16 117 0 131 0 311 24 0 14
K 3 4 51011 1 11310 0 5 2 T
M 7 1 10 0 0 0 05 7 1 8 VNV ER Y RV ER
T TE- T - S S D A AA1—>| AA2—>| AA3—>| A4 3| AAS—]AAG
P 0 6 0 1 0 0 0 0 0 0 0 O
S 117 0 8 3 1 3 0 2 2 2 0
T 522 311 1 5 0 2 2 2 0 5
W 2 0 0 0 0 0 0 0 0 1 0 1 v
Y 1 0 4 2 01 0 0 2 4 0 1 . . .
Yatasl 1 215 0 0 212 025 Sequence Similarity
10 20 30 40 50
Query HLTPEEKSAVTALWGKV--NVDEVGGEALGRLLVVYPWTQRFFESFGDLSTPDAVMGN
(0 I I B I N I I ([N I I 1 T I I I [ |
Database VLSPADKTNVKAAWGKVGAHAGEYGAEALERMFLSFPTTKTYFPHF---——— DLSHGS
10 20 30 40 50
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Evaluation of PSSMs, Profiles and HMMs

Negative Proteins

Positive Proteins

Diztribution
—_
n

Score
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Evaluation of Profiles

Distribution

0.9 +
0.6 +
0.7 +
0.6 +
05 +
0.4 +
0.3 +

0.z +

0.1

Negative Proteins Positive Predictive Value=
' TP/(TP+FP)

Sensitivity=
TP/(TP+FN)
Positive Proteins

Specificity=
TN/(TN+FP)

FN FP

Score
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MyHits Local Motifs Search
http://myhits.isb-sib.ch/

Welcome to MyHits

search help

user: RLEST width: &0

log in settings Hits is a free database devoted to protein domains. It is also a collection of tools for the investigation of
the relationships between protein sequences and motifs described on them. These motifs are defined by
Tools an heterogeneous collection of predictors, which currently includes regular expressions, generalized
Search ... profiles and hidden Markov models.
Pattern Search
BLASTP/PSI-BLAST Last news
PFSEARCH (profile) Update BLASTP/PSI-BLAST  to

HMMER3 (profile-HMM)
Motif Scan

Apr 2014

BLAST+ version 2.2.28

Query ... Sep 2013 Update mafft to version 7.058b
by Protein
by Motif Sep 2013 Update hmmer3 to version 3.1b1l
Align...
II%I';FFT Aug 2013 Link to new TCoffee server
TCOFFEE .
Profile Align May 2011 New Web interface
Classify ... Apr 2010 Add hmmer3 service.
JACOP
MkDom2 Jun 2009 Add the CS-BLAST tool
fen Update of the Jalvi et t
Reformat MSA pdate o e Jalview apple 0
Reformat SEQ 6k 200 release 2.4

Dotlet
Add a text search to find sequence
Hub Aug 2008 d !
Results motif or taxonomy matches.
Misc Jul 2008 Add mkdomZ2 and hmmer services.
Deprecated

See all news
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MyHits Local Motifs Query
http://myhits.isb-sib.ch/

Motif Scan

search help

user: RUEST widrh: £0Q

Motif scanning means finding all known motifs that occur in a sequence. This form lets you paste a protein

log in settings sequence, select the collections of motifs to scan for, and launch the search.
- A document deals with the interpretation of the match scores. You should consult the home pages of
Tools Prosite on ExPASy, Pfam and InterPro for additional information.
Search ...

Pattern Search

BLASTP/PSI-BLAST

PFSEARCH (profile)

HMMER3 (profile-HMM)
Motif Scan

If your proteins of interest are already in the sequence databases (see list), the Query by Protein form is

much faster, and the Protein Hub provides a collection of tools that you might find useful.

LWSLAIISWERWMWVVCKPFGNVRFDAKLAIVCIAFSWIWAAVWTAPPIFGW

_ = SRYWPHGLKTSCGPDVFSG
Query ... Protein Identifiers | sqypGyQsyMIVLMVTCCITPLSIVLCYLQYWLAIRAVAKQQKESESTQKA
by Protein or Protein Sequenc EKEVTRMVVVMVLAFCFC
by Motif examples £ WGPYAFFACFAAANPGYPFHPLMAALPAFFAKSATIYNPVIYVFMNRQFR
Ali . clear inout| | NCILQLFGKKVDDGSELSSA
A p SKTEVSSVSSVSPA
TCOFFEE P
Profile Align search
Classify ... The scan
JACOP perox - PeroxiBase profiles might take a
. M||<DU”"2 hamap - HAMAP profiles few minutag,
i i ¢ pat - PROSITE patterns reset page

Reformat MSA
Reformat SEQ

¥ freq pat - PROSITE patterns (frequent match

Dotlet mot source producers)
Hub v prf - PROSITE profiles
Results ¥ pre - More profiles
Misc v pfam_fs - Pfam HMMs (local models)
Deprecated pfam_ls - Pfam HMMs (global models)
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MyHits Local Motifs Summary
http://myhits.isb-sib.ch/

[ o 1y

Summary

Original output pat, prf, pre, pfam fs, pfam Is.

20 40 B0 &0 100 120 190 160 1m0 200 220 240 2e0 250 F00 320 340 5k
N 4 L E | [E I E |
R e VG _PROTE IN_REGER _F1_2 Lt i
A T T o W o B
&fﬁﬁﬁ’;ﬁﬁ*’;p#qmls FTH_GPCR_Sed L[73 ﬁfﬁﬁﬁff
pfarm_lsi7TH_GPCR_Srsx L[]
péam_lziTTH_GPCR_Spd [1]

Matches map

(features from pram_let7TH_GPCR ten 73
query are above e e e am_ls 1 TTH_GPOR_Srw L1 Sreiminni
the ruler, matches pfam_ls:TTH_GPCR _Srx [1]
of the motif scan Féam L=t TTH_GPCR_Ste [?1]
‘ are below the ruler) P e AT o, Lz b L L 11 ]

ﬁ"_.r_,.rfp{“qn'n_ls EBF‘ L?1 ey
pfam_lsifrg L[?] 00

Ilegends: 1, pat:EGF_2 [!]; 2, pat:G_FROTETIN _EECEF_F1 1 [!]; 3, pat:0OPSINH [!']; 2
pri:AalPHA BOX [?].

»

FT MYHIT 278 289 pat:EGF_2 [!]

FT  MYHIT 139 155 pat:G_PROTEIN RECEP F1 1 [!]

PT MYHIT 306 322 pat:0PEIN [!]

FT MYHIT 1 9 prf:ALPHA BOX [?]

FT  MYHIT 70 323 prf:C_PROTEIN RECEP F1 2 [!]

FT  MYHIT 70 322 pfam fs:7tm 1 [!]

PT MYHIT 56 331 pfam 1s:7TM GPCR Srd [?)

FT  MYHIT 64 337 pfam 1s:7TM GPCR Srsx [?]
Listof matches .. \yuyo 26 345 pfam 1s:7TM GPCR Srt [?]

FT  MYHIT 48 339 pfam_ls:7TM GPCR_Srv [?]

FT  MYHIT 51 340 pfam 1s:7TM GPCR_Srw [?]

FT  MYHIT 61 339 pfam 1s:7TM GPCR _Srx [?]

FT  MYHIT 56 316 pfam 1s:7TM GPCR Str [7]

FT  MYHIT 70 322 pfam ls:7tm 1 [!]

FT MYHIT 223 348 pfam 1s:EBP [?]

FT MYHIT 56 333 pfam 1s:5rg [?]
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nics MyHits Local Motif Hits
http://myhits.isb-sib.ch/

match detail match score motif information
freq_pat: AMIDATION
1 Amidarion site.
B Sl Status: £ [ entry |
|z pos.: 337-340
. FGKK Lagends: 1,
amidation.
& image
1
&
4 g freq_pat:ASN_GLYCOSYLATION
i e
] . pos.: 34-37 [entry ]
‘ Legends: 1, carbohydrate.
T
s
NSTR
M image
L 3 freq_pat:CK2_PHOSPHO_SITE
3 Z=Zlfll Status: £ Casein kinase Il phosphorylation
e pos.: 18-21 o
1 [ entry ]
s,:::E Status: ?
P : % Legends: 1,
SKTE pos.: 351-354 phosphorylation.
~ image &
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hits MyHits Local Motifs Hits (Cont.)
http://myhits.isb-sib.ch/

= im g

. SR Status: ?
pos.: 35-37 freq_pat:PKC_PHOSPHO_SITE

Protein kinase C
TK Status: ? phosphorylation site.
pos.: 78-80 B g

TR

THE
1 Legends: 1,
‘ TK Status: ? phosphorylation.
Tl:u-: pos.: 259-261
~ image &
freq_pat:TYR_PHOSPHO_SITE
. Tyrosine kinase phosphorylation
R 8 y Status: £ F”“p‘ ]
R | . 37T entry
RGPFEGPRY pos.: 37-45
Legends: 1,
phosphorylation.
A image *
dizulfide
SsETs pat:EGF_2
s Status: 1 EGF-like domain
oo P c pos.: 278-289 signature 2.
| | :: I entry
CFCWGPYAFFAC [ ]
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MADOWSLOR

MyHits Local Motifs Hits (Cont.)

TGLWSLAT ITSWERNMY

et inal

Al N
A TZT EP ¥
LF k3

At [ RO R R R
LPAFFARSATIYNPYIY

~ image ~
pat:G_PROTEIN_RECEP_F1_1
Status: ! G-protein coupled receprors
pos.: 139-155 family I signature.
[ entry ]
A image
pat:OPSIN
Status: 1 Visual pigmenis (opsins)
pos.: 306-322 retinal binding site.
[ entry ]
# image
Status: & pri:ALPHA_BOX
pos.: 1-9 Alpha box DNA-binding
raw-score = 191 domain profile.
N-score = 7.485  [entry ]
E-value = 0.69 [ graphics ]

Aimana &
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MyHits Local Motifs Hits (Cont.

# image *

THGLYLARTHMKFKELRHPLNW ILYNLAYAOLAETY IAST [SWYNOYYGYFYLGHPMCYLEGYTVS
[

. . -I-_ B I__ = - I- — " -
—a- - = == == ¥ = = e EaE oy
LEGITGLWSLAT ISWERWMYYCKPFGHYR-FDAKLAIYGIAFSWINARYWTAPP IFG-WSRYWPH
C P

Status: ! pri:G_PROTEIN_RECEP_F1_2
pos.: 70-322 G-protein coupled receptors
"Ry [ e [ raw-score = 1559 family I profile.

e s N-score = 33.210 [ entry |
E-value = 1.3¢-26 | 2raphics |

GLETSCGPOYFSG2sYPOYOSYMIYLM-YTCCITPLS T IVLCYLOVWLATRAYAROOK--ESEST

[ P
P g ] A -
= _gumE = AR =i ==
‘ E!HﬁEHE\-'TRMVWM\.-'LﬁFIZFCLUGP"FﬁFFﬁCFﬁHﬁ———NPB‘."PFHPLMHﬁLPﬁFFﬁHSﬁTI'f'NI':‘\-'I
|
¥
* image ~
L] ! ! 1}
W g mll— - | T mmee ] sl =L II -
= - Nl - cEECE R

TNGLVLHHTHHFHHLRHPLNNILHNLHVHDLHETVIHSTISVVNQVYG—YFVLGHPNEHLEGYTV
[

Cagmug—= Ay | mE Qgm0 W TR S e
i1 B = = u " 1
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InterPro

http:/ /www.ebi.ac.uk/interpro/

What is InterPro?

InterPro provides functional analysis of proteins by classifying them into families and
predicting domains and important sites. We combine protein signatures from a number of
member databases into a single searchable resource, capitalising on their individual

strengths to produce a powerful integrated database and diagnostic tool. more

Frotem JEnge
Tet | &
SEQUEHCE For additional options,
please use
InterProScan.
“
DOCUMENTATION PROTEIN FOCUS

About InterPro: core concepts, update
frequency, how to cite, team and
consortium members.

FAQs: what are entry types and why are

they important, interpreting results,
downloading InterPro?

@' Web services documentation

INTERPRO TOOLS
INTERPROSCAN

QR - InterProScan (v4.8) is a
swosso co0 | Sequence analysis application
_,= (nucleotide and protein
sequences) that combines
different protein signature recognition
methods into one resource.
@ More about InterProScan (v4)
Coming soon: & InterProScan (v5)

Relax and unwind: the RecQ DNA
helicase family

When people go on holiday or
travel for a conference, fitting
all their clothes, books and a
laptop into a small suitcase
often presents a challenge. For
eukaryotic cells, packing their lengthy
genomic DNA into their relatively small
nucleus presents a similar challenge.
View PDF (248Kb}

‘a'. =

BIOMART

ee® | InterPro data is also available
:::: from a BioMart. You can build
ee simple or complex queries,
giving you total control over
both how the data is filtered and the
results displayed.
@ View BioMart

PUBLICATIONS

InterPro in 2011: new developments
in the family and domain prediction

database

—
Returch

HHTML -

A recently published paper
describing new
developments with the
InterPro database (Nucleic
Acids Research, 2012, Vol.
40, Database issue).

& PDF (2,9Mb)

VISUALISATION TOOLS

~\2

7iu

InterPro signature match data
can be visualised on multiple
sequence alignments and 3D
structures using the Utopia tool

suite. @ Download Utopia
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InterPro Scan

http:/ /www.ebi.ac.uk/interpro/

What is InterPro?

InterPro provides functional analysis of proteins by classifying them into families and
predicting domains and important sites. We combine protein signatures from a number of
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InterPro Scan
http:/ /www.ebi.ac.uk/Tools/pfa/iprscan/

EMBLEBI 11t 37 | g fhdte, QTP NS
Databases | Tools | Groups | Training | Industry | AboutUs | Help | Site Index

= InterPro home EBI » Tools » Protein Functional Analysis

= Tt Soarch InterProScan Sequence Search

= InterProScan

= Databases This form allows you 10 query your seguence against InterPro. For more detailed information see the

= Documentation documentation for the perl stand-alone InterProScan package (Beadme file or EAQ'S), or the InterPro user

= ETP Site manual ar help pages.

» InterProScan Help Please MNote: InterProScan job submissions should be limited to cne sequence only. The system will no lenger

process 6 protein sequences simultanecusly as of Monday Feb 13, 2006. Please contact support for help in

E"HEID submitting multiple sequences.
~FAQ
~ AL &]annlnad Software
= InterProScan YOUR EMAIL RESULTS
Programmatic Access - —
] [_)atabase Information APPLICATIONS TO RUN () Clear all @ Check all
UniProt # BlastProbom  # FPrintScan # HMMPIR # HMMPfam # HMMSmart
“UniParc ™ HMMTigr ™ ProfileScan ™ ScanRegExp  ® SuperFamily ¥ SignalPHMM
™ TMHMM ™ HMMPanther ™ Gene3aD
TRANSLATION TABLE (DMA/RMNA only) MIN. OPEN READING FRAME SIZE
[ None 4 (100 }§)

Enter or Paste 2 PROTEIN B‘ Sequence in any format:

SFTLTNKNVIFVAGLGGIGLDTSKELLKRDLEKNLVILDRIENPAAIAELK
AINPKVTVTFYPYDVTVPIAETTKLLKTIFAQLKTVDVLINGAGILDDHQ
IERTIAVNYTGLVNTTTAILDFWDKRKGGPGGICNIGSVTGFNAIYQVP
VYSCTKAAVVNFTSSLAKLAPITGVTAYTVNPGITRTTLVHKFNSWLDY
E
PQVAEKLLAHPTQPSLACAENFVKAIELNOQNGAIWKLDLGTLEAIQWTK
H

WDSCI

Upload a file:[ Choose File | no file selected ("Submit Job ) (" Reset
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IniterPro InterPro S;an Hour Glass
http:/ /www.ebi.ac.uk/InterProScan/

Your job is currently running...

|| EMBL-EBI ..please be patient

The results of your job will appear in this browser window.

Your Job output: hitp: /e el ac ul) coi-bindiprs cantiprs can Hool=iprs canfiobid=iprs can-20070124- 18021178

Plzase Mote the Following:

. * You may press Shift+Refresh or Reload on your browser at any time to check if results are ready. Should this
window go blank please press the Shift+Refresh or Reload button on your browser,

+ You may bookmark this page to view your results later if you wish.

Metscape users: Use Bookmark - Add Bookmark or CTRL-D | Alt-K to bookmark this page.
IE users: Click -> BookMark to bookmark this page.

* Results are stored for 22 hours. Some big files will be deleted after ca. 15 minutes.

S T R O A = A TP U T T T - T
onformatics Institute J00-A004. Al Fegnts and [rademarks Reserved.
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InterPro Scan Results

InterPro
http:/ / www.ebi.ac.uk/InterProScan/

InterProScan Results
Summary Table = Tool Output Submission Details | Submit Another Job
InterProScan Visual Output

Download in SVG format

InterProScan (version: 4.8) Launched Tue, Oct 23, 2012 at 22:52:29
Sequence; OPSG_HUMARN Finished Tue, OctL 23, 2012 at 22:53:23
Length: 364

CRCEG4: ASBDO4GY5 BCT2AES

InterPro Match 1|.......H...........................................H.. Query Sequence ........H..............H...........................H....ﬁa Description

[ TPRO00276 | GPCR, rhodopsin-like, 7TM
PROC2I7T» — = = = e = = == [§CFCRRHODOPN
PFOOOD 1e <4 —————————— [ 7 tm_ 1
PS0O0237 e ! a— @ C_PROTEIN_RECEP F1_1

| IPRDDO3T7E | Opsin, red/green sensitive
PROOS 75 S — S — — L L A B OPSINREDGRM

[ [PRO01760 | Opsin
PROO238» - == = @ OFSIN
PS00238» — 0 OFSIN

| IPRD17452 | GPCR, rhodopsin-like superfamily
PS50262» ; y————— EC_PROTEIN_RECEP_F1_2

| nolPR | unintegrated

C3DSA:1.20.1070.10» — G [l o description
P TH R4 24 e EEEFEFEY}Y}Y}Y}Y}Y}Y}Y}Y}YTYTETETE s [@ OPSIN
TR 424 0 F L 7 o EEEFEYE}Y}Y}Y}Y}Y}Y}Y}Y}Y}Y}YY——— [l CREEN /RED-SENSITIVE OPSIN

tmburm e R L — L — L @ [l transmembmane_regions
55FE 132 1 — sssssssssssssssssssssssssssmmmmmmp W F2rrily A G protein—coupled receptor-like

B PRODOM EPRINTS EFiR B FFAM B SMART ETICRFEAM: B PROFILE
O HAMAP O PROSITE W SUPERFAMILY D SIGNALP E TMHMM B PANTHER B GENEZD

D European Bioinformatics Institute 2006-2012. EBl is an Outstation of the European Molecular Biology Laboratory.
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InterProScan Results
=T Sl Tool Output || Visual Output || Submission Details || Submit Another Job

Iﬂterpm InterProScan Summary

IPRODO276 GPCR, rhodopsin-like, 7TM /
Moros——lanater——Josserpton s |
PRINTS PRO0O23T GPCRRHODOPSM 2TE-37 [65-7TO]T

‘ 2.TE-3T [BB-109]T

2.TE-37 [133-158]T
2.TE-37 [168-189]T
2.TE-37 [220-243]T
2.TE-37 [266-290]T
2.TE-37 [304-3301T

PFAM PFO0001 7tm_1 T.9E-46 [71-322]T
. PROSITE PS00237 G_PROTEIN_RECEP_F1_1 -1.0 [139-188]T
Parent Mo parent
. Children IFRO00025 IPRODO174 IPRO00204 |IPRO00248 |IPRO0035S IPROD0405 IPROD0O496 IPRODD49S

IPRO00S03 IPRODOS8E IPRO00G11 IPROOOE70 IPRODO723 IPRO0O0OT25 IPROD0OB20 IPROODB2E
IPRO00S21 IPRODOS22 |IPRO0O099S |IPROO1053 IPROD1062 IPRO01350 IPROD1402 IPRO0O1416
IPROO1418 IPRO0D1520 IPROO1556 IPROO1634 IPROO1658 IPROD1671 IPRO0O1681 IPRO01760
IPRO01793 IPROD1817 IPR0O02002 |IPRO02131 IPRO02188 IPR0O02230 IPRDO02231 IPRO02232
. IPRO02233 IPRO02234 |IPR0O02258 |PRO02275 |IPRO02276 IPRO02282 IPRO0D2286 IPRO02962
‘ IPRO03%04 IPRO03905 IPRO0O3909 IPRO0O3S12 IPRO03980 IPRO0D3981 IPRO03984 |IPRO04061
IPRO04065 IPRO04071 IPRO0S387 |IPRO0S388 |IPRO05389 IPRO0S390 IPRO0S353 IPRO0S395
IPROOS464 IPRO0B102 IPROOB103 IPRO0B112 IPRO0OB361 IPRO0B365 IPRO0DS126 IPRO09132
IPRO09144 IPRO09150 IPRO13312 IPRO22347 |PRO26234

Found in Mo entries
. Contains |IPRO22726

GO terms G0:0007186 G-protein coupled receptor signaling pathway
G0:0016021 integral to membrane

IPROD0O378 Opsin, red/green sensitive

Movod ——lonitar—— Josscrpten s |

PRINTS PRO0STS OPSINREDGRN 6.6E-53 [20-37]T
6.6E-53 [100-115]T
6.6E-53 [162-176]1 T
6.6E-53 [206-220]T
6.6E-53 [267-302] T
6.6E-53 [332-344]T

Parent IPRO0D1760
Children Mo children
Found in Mo entries

Contains Mo entries

GO terms G0:0007186 G-protein coupled receptor signaling pathway
GO:0007601 visual perception
GO:0007602 phototransduction
G0:0016021 integral to membrane 30118 Brutlag 2015
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. the Gene Ontology

— GO: Gene Ontology Database
http:/ /www.geneontology.org/

EEr——n

:;“he -_(.._'_:'.'ene Ontology search |

= —
Lt | =

| gene or protein name | ¢] (gol)

Downloads Tools Documentation Projects About Contact

Welcome to the Gene Ontology website!

The Gene Ontology project is a major bioinformatics initiative with the aim of standardizing the representation of gene
and gene product attributes across species and databases. The project provides a controlled vocabulary of terms for
describing gene product characteristics and gene product annotation data from GO Consortium members, as well as
tools to access and process this data. Read more about the Gene Ontology...

Search the Gene Ontology Database

Search for genes, proteins or GO terms using AmiGO :

i By
‘0pn1mw| [ GOt )

® gene or protein name O GO term or ID

AmIGO is the official GO browser and search engine. Browse the Gene Ontology with AmiGO .

Quick Links

Tools

AmiGO browser
DOBO-Edit ontology editor
Ontology downloads
Annotation downloads
Database downloads
Documentation

GO FAQ

GO on SourceForge
Contact GO

The Gene Ontology project very much encourages input from the community into both the content of the GO and
annotation using GO. We are very happy to work with others to ensure that the GO is both complete and accurate, and
we also very much encourage communities to submit GO annotations for inclusion in the GO database. Please contact
us.

The Gene Ontology Consortium is supported by a P41 grant from the National Human Genome Research Institute (NHGRI} [grant 5P41HGO02273-

09 # ]. See the full list of funding sources . The Gene Ontology Censortium would like to acknowledge the assistance of many more people than can

be listed here. Please visit the acknowledgements page for the full list.

News

GO on Twitter
6th Renal GOA Initiative
Newsletter (3 days ago)

News item

BBOP services down over
the weekend (LBL power
outage} (35 days ago)

News item

Two positions available at
Virginia Bicinformatics
Institute (43 days ago)

m
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"%_:tbe -G.f.’.ne Ontology

GO: Gene Ontology for Opsin OPN1TMW
http:/ /www.geneontology.org/

= - _the Gene Ontology AmiGO

Search Browse BLAST More Tools Help

Search GO [opnimw | OGO terms (genes or proteins ([ exact match

B Gene Product Search Results

. 7 results for jopnimw in genes or proteins fields symbol, full name(s) and synonyms

‘ « Filter search results B
Filter Gene Products Filter Gene Products by Associations
Gene Product Type Data source Species Ontology Evidence Code < Tilke
e N | | i A
gene ] ASAP | |Arabidopsis thallana ;] biological process IMR. |~ '
gene product . AsplGD | |Bacillus amthraci... e cellular component IRD 'y
mirna " CGD »| |Bacillus subtilis - molecular function IC =

Results are sorted by relevance. To change the sort order, click on the column headers.

[select all| |Clear all| I:_EErﬁ:!rn‘l an action with this page's selected gene products... :I

rel | Symbol , full name Species
o loPNiMW 9 assoclations protein from Homo sapiens
Green-sensitive opsin [BLAST
o lopnimw| 12 associations gene from Rattus norvegicus
opsin 1 {cone pigments), medium-wave-sensitive {BLAST|
o |Opnimw 13 associations protein from Mus musculus
opsin 1 (cone pigments), medium-wave-sensitive (color blindness, deutan)
O |oEnl.me1 13 associations gene_product from Danio rerio
m opsin 1 (cone pigments), medium-wave-sensitive, 1 |BLAST,
.. ol = o | A '.'II i..u .'I .'.
I af '|"';‘l_il 'II .-|I I'Ir. I y 2 Ia
A T e
|| ""jJ'i ® L

L RPN B | -
o gy Jj[ 2 '._k_ 7 | © Doug Brutlag 2015
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T Coraahtaan GO: Gene Ontology for Opsin OPN1MW
http:/ /www.geneontology.org/

a = -~ _the Gene Ontology AmiGO

Search Browse BLAST More Tools Help

Search GO | | ® terms O genes or proteins exact match

- OPN1MW
. Gene product information # Peptide sequence # Sequence information # 9 term associations =
¢ Information
Symbol OPN1MW
n Name(s) Green-sensitive opsin
Type protein
Species

Homo sapiens (human)

Synonyms GCP *
IPIO0DD21725 :
OPN1MW

OPN1MW2

OP5SG_HUMAN

Database UniProtkB, UniProtkKB:P04001

Sequence  View sequence; [use as BLAST query sequence

Back to top
© Doug Brutlag 2015
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ot G Gy GO: Sequence Information for OPN1MW

http:/ /www.geneontology.org/
Primary Peptide Sequence

Longest sequence shown.

RecName: Full=Green-sensitive opsin; Short=G0P; AltName: Full=Green cone photoreceptor pigment;
MAQOWSLORLAGRHPOQDSYEDSTQSSIFTYTNSNS TRGPFEGPNYHIAPRWVYHLTSVIAM
IFVWIASVFTHGLVLAATMKFKELRHPLNWILVMLAVADLAE TVIASTISVVROVYGYFV

. LGHPMCVLEGYTVSLCGITGLWSLATI SWERWMYVCKPFGNYRFDAKLAIVGIAF SWIWA

AVNTAPPTFGNSRYWPHGLKTSCGPDVE SGSSYPOVOSYMIVLIMYTCCITPLSIIVLCYL

N OVNLATRAVAKQOKESESTQKAEKEVTRMVWWMVLAFCFOWGPYAF FACFAAANPGYPFH

PLMAAL PAFFAKSATIYNPVIYVFMNRQFRNCILQLFGKKVDDGSE L SSASKTEVSSVSS

VEPA

] Back to top

Primary Sequence Information

Display ID  pp4001

Description  pachame: Full=Green-sensitive opsin; Short=GOP; AltName: Full=Green cone photoreceptor

pigment;
Sequence
type protein
External
references
(from FASTA
header) ArrayExpress:P04001

Bgee:P04001
CleanEx:HS_OPN1MW
WA VER CleanEx:HS_OPN1MW2
' CTD:2652
i R CTN-77R458
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e GO: Annotations for OPN1MW
http:/ /www.geneontology.org/

" HOVERGEN:HBG107442
InParanoid:P04001
InterPro:IPROCO276
InterPro:IPROCD37E
InterPro:IPRO01760
. InterPro:IPRO17452
- IPI:IPIOOD21725
KEGG:hsa: 2652
KEGG:hsa:728458
MIM:303800
. MextBio: 10480
OMA:FCWGPYT
Orphanet:16
OrthoDB:EQGS05VMO
FOB:1KPW
PDBsum : 1KPW
Pfam:PFO0001
PharmGKB:PA31937
PhylomeDB:P04001
PIR:A03158
PRIDE:PO4001
PRINTS:FROD237
PRINTS:PROD238
PRINTS:PROOS75
PROSITE:PS00237
PROSITE:PS00238
PROSITE:P550262
ProteinModelPortal: P04001
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i
=
=

GO: Gene Ontology Database
http:/ /www.geneontology.org/

T

T -~ the Gene Ontology AmiGO

Search Browse BLAST More Tools Help

Search GO |

| ® terms (O genes or proteins _exact match

OPN1MW

Green-sensitive opsin

Term associations # Gene product information = Peptide Sequence = Sequence information =

Term Associations

Download all association information in: [0 gene association format [0 RDF-XML

Current filters
Species:

w Filter associations displayed B
Filter Associations

Set filters
Flntnlugv Evidence Code | g ﬂlun|
Al T e
biological process IMR -
cellular component IRD m
molecular function IC
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Siecoxotd (00 Gene Ontology Terms for OPN1IMW
http:/ /www.geneontology.org/

= "; — . the Gene Ontology AmiGO

Search Browse BLAST More Tools  Help

Search GO | | @ terms O genes or proteins [ exact match

| G-protein coupled receptor protein signaling pathway
Term information 3 Term lineage # External references 4 547 gene product associations =
‘ = Term Information
Accession  G0:0007186
Ontology biological process
B Synonyms exact: G protein coupled receptor protein signaling pathway
exact: G protein coupled receptor protein signalling pathway &

exact: G-protein coupled receptor protein signal transduction
exact: G-protein coupled receptor protein signalling pathway
exact: G-protein-coupled receptor protein signaling pathway
exact: G-protein-coupled receptor protein signalling pathway
exact: GPCR protein signaling pathway
exact: GPCR protein signalling pathway

Definition The series of molecular signals generated as a consequence of a G-protein coupled receptor binding to its
physiclogical ligand. [source: GOC:mah]

Comment None

Subset None

Community  There have been 0 comments for this term. If you would like to view or participate in the community

N4 IJULI.6 oL IJ.LLO[6 P\ VB Sy
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ST GO: Gene Ontology Term GCRP
http:/ /www.geneontology.org/

Accession, Term Ontology Qualifier Evidence Reference Assigned by
B = GO:0007186 : G-protein 547 gene products biological TAS  PMID:2037147 Proteome Inc.
coupled receptor protein view in tree process (via
signaling pathway UniProtkB)
0 GO:0007602 : 32 gene products biological IEA ‘GO REF:0000004 UniProtkB
phototransduction view in tree process With SP
l KW KW
0681
0 GO:0018298 : protein- 17 gene products  biological IEA GO REF:0000004 UniProtKB
chromophore linkage view in tree process with SP
KW:KW-
0157,
[ 0 GO:0050896 : response 4055 gene products _biological IEA GO REF:0000004 UniProtKB
‘ to stimulus Vview in tree process With 5P
Lo stimuius VIEWIWIUEE process i
0716
O GO:0007601 : visual 219 gene products biological 1EA GO REF:0000004 UniProtkB
perception Vview in tree process e
_____________________________________ R
0844
) GO:0005887 : integral to 1198 gene products cellular TAS PMID:2937147  Proteome Inc.
plasma membrane view in tree component (via
UniProtkB)
= GO:0016020 : membrane 7488 gene products cellular 1IEA GO REF:0000023 UniProtkKB
view in tree component With SF
....................... sLsL.0162
O GO:0004930 : G-protein 861 gene products molecular IEA ‘GO REF:0000004 UniProtkB
coupled receptor activity Vview in tree function with SP
KW:KW-
0297
% © | 0 GO:0009881 : photoreceptor 14 gene products molecular IEA ‘GO REF:0000004 UniProtkB
activity view in tree function With 5P
—— FENESEERERER AR | ce—————————— ﬁw.:.ﬁw.-
0600
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e GO: Gene Ontology GCPR Term
http:/ /www.geneontology.org/

‘‘ T e

g T -~ _the Gene Ontology AmiGO

Search Browse BLAST More Tools Help

Search GO | | @ terms O genes or proteins [Jexact match

B G-protein coupled receptor protein signaling pathway

Term information # Term lineage # External references ¢ 547 gene product associations =

¢ " | Term Information

Accession  0:0007186
Ontology biological process

Synonyms exact: G protein coupled receptor protein signaling pathway
exact: G protein coupled receptor protein signalling pathway &
exact: G-protein coupled receptor protein signal transduction
exact: G-protein coupled receptor protein signalling pathway
exact: G-protein-coupled receptor protein signaling pathway
exact: G-protein-coupled receptor protein signalling pathway
exact: GPCR protein signaling pathway
exact: GPCR protein signalling pathway

Definition The series of molecular signals generated as a consequence of a G-protein coupled receptor binding to its
physiclogical ligand. [source: GODC:mah]

Comment None

Subset None

Community  There have been 0 comments for this term. If you would like to view or participate in the community
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i GO: Gene Ontology GCPR Term

http:/ /www.geneontology.org/

Term Lineage

Switch to viewing term parents, siblings and children

Current filters
Species:
w Filter tree view B
. rFilter Gene Product Counts rView Options Sat filters
Data source Species Tree view @Full O Compact
- All 4| |Geobacillus stear... R R e e e |hmm al fll:m|
ASAP *| |Geabacter sulfurr... |I|
AspGD m Haloarcula marism... &
CGD «| Homo sapiens -
. = all : all [18294 gene products] Actions...
. B G0:0008150 : biological_process [14700 gene products] Last action: Resel the
71 B : - &} i tree
G0:0023052 : 5|gr!alln=5! [3619 gene products] ZTi
G0:0023033 : signaling pathway [2580 gene products] T e e TP
B GO:0007166 : cell surface receptor linked signaling pathway [1519 gene products] Download...
. @ O GO:0007186 : G-protein coupled receptor protein signaling pathway [547 :::3 -
gene products] GrophViz dot

Back to top

External References

-

InterPro (268)
» MIPS_funcat (2)
30.01.05.05

F Pfam (12)
w PIRSF (1)
PIRSFO37995

b PRINTS (258)
» PROSITE (9)
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Bioinformatics Homework
http:/ /biochem118.stanford.edu/bioinformatics.html

Homework Assignment

1) Select a protein from OMIM or from Entrez Gene or from UniProt concerning the
disease of interest to you. Copy and save the FASTA format of the protein file.

2) Search your protein for motifs with the MyHits Motif Scan Query. Be sure to Include
Prosite Patterns, Prosite Frequent Patterns, Prosite Profiles, Profiles, Pfam HMMSs
(local Models) in your search. Please send me the MyHits you think are biologically
significant and at least 1 or 2 hits which you think are not statistically or biologically
significant. Please note that only the Profiles have expectation values. The Patterns
do not have a measure of statistical significance.

3) Search your protein for blocks using the InterPro database. Please send me a few of
the InterPro domains hits you think are significant and at least 1 or 2 hits which you
think are not statistically or biologically significant. Please note that the default
graphic output of InterPro does not list expectation values. You must switch to the
Tabular view to obtain the statistical significance.

4) Search your protein for homology using the BLAST method. Please report two or
three hits which are both statistically and biologically significant. Also report two or
three hits which you think are neither statistically nor biologically significant. If
your protein family is very large, you may have to ask BLAST to return more hits to
find statistically insignificant hits.
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Statistical vs. Biological Significance

B Assignment

First, for each search (MyHits, InterPro and BLAST hit), [ would like you to
=| report some significance hits and describe why you think they are
- significant both statistically and biologically; also report some statistically
- insignificant hits (and why) and are any of your statistically insignificant
hits, still significant biologically). To remind you what I said in class: a
B statistically significant find in the database search is always biologically
& significant, but a biologically significant result in the search is not
necessarily always statistically significant.

= Statistical significance and expectation values.

Statistical significance is determined by the expectation value which gives you
a measure of how likely this finding is based on pure chance. A finding
with an E-value of 1 or greater is not significant because it could occur by
pure chance. A finding with an E-value less than 102 (one chance in a
thousand) is generally considered statistically significant (unless of course
you are doing a 1,000 searches!). So the lower the expectation value, the
Y PLEVE R more significant the finding. Findings between 10 and 1 are in the so
4 " called twilight zone and require some further analysis or experiments to
determine their validity.
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Statistical vs. Biological Significance (cont.)

InterPro

Unlike most of the other methods, InterPro sets a very high level of
significance for a finding before it will report it. This means that
you will usually not find any statistically insignificant hits for this
particular search.

Biological Significance

In order to determine biological significance you must read the
biological properties (ontology terms are the most useful) of your
protein and the biological properties of your findings. The
findings may be significant because the finding defines a very
closely related protein family (opsins for example) or a very broad
family (G-coupled protein receptors or 7-transmembrane proteins)
or a common structure (protein fold) or a specific function (retinal
binding site) or a very specific catalytic activity. You should
describe in words the level of the biological significance.
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Statistical vs. Biological Significance (cont.)

MyHits

If you ask MyHits to return PATTERNS as well as motifs, you will
notice that PATTERNSs do not have E-values associated with them
so there is no easy way to judge statistical significance. With
pattern findings you are left only with judging biological
significance. Also none of the Frequent patterns from MyHits are
statistically significant.

BLAST

If you do not have any insignificant hits from the BLAST search, it
means that your protein family is very large and you have to ask
BLAST to return more results using the Advanced Options at the
bottom of the form. Only when you see hits with E-values > 0.001
do you have insignificant findings.
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