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Biological Databases
Most biologicaldatabasegren up atthesame
time asthe Weh
Many have thewebasa primarymeansf access.

This makesaccesgo datafrom mary sources
dif cult.

Screerscrapingvery common,andvery fragile.
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Biological Databases
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PRIO_HUMAN STANDARD; PRT; 253 AA.
P04156;
01-NOV-1986 (Rel. 03, Created)

01-NOV-1986 (Rel. 03, Last sequence update)

20-AUG-2001 (Rel. 40, Last annotaton  update)
Major prion protein  precursor  (PrP) (PrP27-30)  (PrP33-35C)  (ASCR).
PRNP.

Homo sapiens  (Human)

Eukaryota; ~ Metazoa; Chordata;  Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Primates;  Catarrhini; Hominidae;  Homo.
NCBI_TaxID=9606;

[

SEQUENCEFROMN.A.

MEDLINE=86300093; PubMed=3755672;

Kretzschmar  H.A., Stowring L.E., Westaway D., Stubblebine WH.,
Prusiner  S.B., Dearmond S.J.;

"Molecular  cloning of a human prion protein  cDNA.";

DNA 5:315-324(1986)

21

SEQUENCEDF 8-253 FROMN.A.

MEDLINE=86261778; PubMed=3014653;

Liao Y.-CJ., Lebo R.V. Clawson G.A., Smuckler E.A.;

"Human prion protein  ¢cDNA: molecular  cloning, chromosomal  mapping,
and biological  implications.”;

Science  233:364-367(1986).

3]

SEQUENCEOF 58-85 AND 111-150 (VARIANT AMYLOID GSS).
MEDLINE=91160504; PubMed=1672107;

Tagliavini F., Prelli F., Ghiso J., Bugiani 0., Serban D.,
Prusiner S.B., Farlow M.R., Ghetti B., Frangione B.;

"Amyloid protein  of Gerstmann-Straussler-Scheinker disease (Indiana
kindred) is an 11 kd fragment of prion protein  with an N-terminal

glycine  at codon 58.";
EMBOJ. 10:513-519(1991).
41

STRUCTUREBY NMROF 118-221.
MEDLINE=20359708; PubMed=10900000;
Calzolai L., Lysek DA,

Guntert P., von Schroetter C., Riek R.,

Zahn R., Wuethrich K

“NMR structures  of three single-residue  variants  of the human prion
protein.”;
Proc. Natl. Acad. Sci. U.S.A. 97:8340-8345(2000)

-l- - FUNCTION: THE FUNCTION OF PRP IS NOT KNOWN.PRP IS ENCODEDN THE
HOST GENOMEAND IS  EXPRESSEDBOTH IN  NORMALAND INFECTED CELLS.

-l- SUBUNIT: PRP HAS A TENDENCYTO AGGREGATEYIELDING POLYMERSCALLED
"RODS".

SUBCELLULARLOCATION: ATTACHEDTO THE MEMBRANBY A GPI-ANCHOR.

-l POLYMORPHISM:THE FIVE TANDEMOCTAPEPTIDEREPEATSREGION IS HIGHLY
UNSTABLE. INSERTIONS OR DELETIONS OF OCTAPEPTIDEREPEAT UNITS ARE
ASSOCIATEDTO PRION DISEASE.

- DISEASE: PRP IS FOUNDIN HIGH QUANTITY IN THE BRAIN OF HUMANSAND
ANIMALS INFECTED WITH NEURODEGENERATIVBISEASES KNOWNAS
TRANSMISSIBLE SPONGIFORMENCEPHALOPATHIESOR PRION DISEASES, LIKE:
CREUTZFELDT-JAKOBDISEASE (CJD), GERSTMANN-STRAUSSLE®YNDROME
(GSS), FATAL FAMILIAL INSOMNIA (FFI) AND KURUIN HUMANS; SCRAPIE
IN SHEEP AND GOAT; BOVINE SPONGIFORMENCEPHALOPATHYBSE) IN
CATTLE; TRANSMISSIBLE MINK ENCEPHALOPATHYTME); CHRONICWASTING
DISEASE (CWD) OF MULE DEER AND ELK; FELINE SPONGIFORM
ENCEPHALOPATHYFSE) IN CATS AND EXOTIC UNGULATEENCEPHALOPATHY
(EUE) IN NYALA AND GREATERKUDU. THE PRION DISEASES ILLUSTRATE
THREE MANIFESTATIONS OF CNS DEGENERATION:(1) INFECTIOUS (2)
SPORADICAND (3) DOMINANTLYINHERITED FORMS. TME, CWD, BSE, FSE,
EUE ARE ALL THOUGHTTO OCCURAFTER CONSUMPTIONDF PRION-INFECTED
FOODSTUFFS.

EMBL; M13667; AAA19664.1; -.

EMBL; M13899; AAA60182.1; -.

EMBL; D00015; BAA00011.1; -.

PIR; A05017; A05017.

PIR; A24173; A24173.

PIR; S14078; S14078.

PDB; 1E1G; 20-JUL-00.

PDB; 1E1J; 20-JUL-00.

PDB; 1E1P; 20-JUL-00.

PDB; 1E1S; 21-JUL-00.

PDB; 1E1U; 20-JUL-00.

PDB; 1E1W; 20-JUL-00.

MIM; 176640; -

MIM;

MIM;

123400; -,

137440; -,
MIM; 245300; -
MIM; 600072; -
MIM; 604920; -

InterPro; IPR0O00817;  Prion
Pfam; PF00377; prion; 1.
PRINTS; PR00341; PRION.
SMART; SM00157; PRP; 1.
PROSITE; PS00291; PRION_1;
PROSITE; PS00706; PRION_2;

L

Prion;  Brain;  Glycoprotein; GPl-anchor;  Repeat; Signal;

3D-structure; Polymorphism;  Disease mutation.

SIGNAL 1 22

CHAIN 23 230 MAJORPRION PROTEIN.

PROPEP 231 253 REMOVEDON MATUREFORM(BY SIMILARITY).
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GPI-ANCHOR (BY SIMILARITY).

N-LINKED (GLCNAC..) ~(PROBABLE).

BY SIMILARITY.

5 X 8 AA TANDEMREPEATSOF P-H-G-G-G-W-G-
Q

1
2
3.
4
5.

P> L (IN GSSAND EOAD).

IFTId=VAR_006464.

P> L (IN GSS).

IFTId=VAR_006465.

A > V (LINKED TO DEVELOPMENDF
DEMENTINGGSS).

IFTId=VAR_006466.

M -> V (DETERMINES THE DISEASE PHENOTYPE
IN PATIENTS WHOHAVE A PRP MUTATION AT
CODON178: PATIENTS WITH MET DEVELOPFFI,
THOSEWITH VAL DEVELOPCJD)
IFTId=VAR_006467

N -> S (IN SCHIZOAFFECTIVE DISORDER).
IFTId=VAR_006468.

D-> N (IN FFl ANDCJD).

IFTId=VAR_006469

V> | (N CID)

IFTId=VAR_006470.

T -> A (IN FAMILIAL SPONGIFORM
ENCEPHALOPATHY).

IFTId=VAR_006471.

H-> R (IN GSS).

IFTId=VAR_008746.

T > K (N EOAD; DEMENTIA ASSOCIATEDTO
PRION DISEASES).

IFTId=VAR_008748.

T> R

IFTId=VAR_008747.

E-> K (IN CID).

IFTId=VAR_008749.

IFTId=VAR_006472.

27661 MW, 43DB596BAAAG6484 CRC64;

MANLGCWMLVMFVATWSDLCGLCKKRPKPGGNVNTGGSRY P GSPGGNRVP%GGGGWG P

HGGGWGQPHEEWG%PHG(MH}%PHGGG
VWGGLGGYMIGSAMSI H FGS|

NITIKQHTVT
ILLISFLIFL

GGTHS 'SKPKTNMKH
ENMHRYPNEYYRPMDE?

IAGAAAAG,

Pl 'YEDRY

G, YW&NNFVHDCV
"I;/'IZ;I'KGENFTETDVKMMERV‘EQMCITQYE SQAYYQRGSMVLFSSPPV
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Biological Databases
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PRIO_HUMAN STANDARD; PRT; 253 AA.
P04156;
01-NOV-1986 (Rel. 03, Created)

01-NOV-1986 (Rel. 03, Last sequence update)

20-AUG-2001 (Rel. 40, Last annotaton  update)
Major prion protein  precursor  (PrP) (PrP27-30)  (PrP33-35C)  (ASCR).
PRNP.

Homo sapiens  (Human)

Eukaryota; ~ Metazoa; Chordata;  Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Primates;  Catarrhini; Hominidae;  Homo.
NCBI_TaxID=9606;

[

SEQUENCEFROMN.A.

MEDLINE=86300093; PubMed=3755672;

Kretzschmar  H.A., Stowring L.E., Westaway D., Stubblebine WH.,
Prusiner  S.B., Dearmond S.J.;

"Molecular  cloning of a human prion protein  cDNA.";

DNA 5:315-324(1986)

21

SEQUENCEDF 8-253 FROMN.A.

MEDLINE=86261778; PubMed=3014653;

Liao Y.-CJ., Lebo R.V. Clawson G.A., Smuckler E.A.;

"Human prion protein  ¢cDNA: molecular  cloning, chromosomal  mapping,
and biological  implications.”;

Science  233:364-367(1986).

3]

SEQUENCEOF 58-85 AND 111-150 (VARIANT AMYLOID GSS).
MEDLINE=91160504; PubMed=1672107;

Tagliavini F., Prelli F., Ghiso J., Bugiani 0., Serban D.,
Prusiner S.B., Farlow M.R., Ghetti B., Frangione B.;

"Amyloid protein  of Gerstmann-Straussler-Scheinker disease (Indiana
kindred) is an 11 kd fragment of prion protein  with an N-terminal

glycine  at codon 58.";
EMBOJ. 10:513-519(1991).
41

STRUCTUREBY NMROF 118-221.
MEDLINE=20359708; PubMed=10900000;
Calzolai L., Lysek DA,

Guntert P., von Schroetter C., Riek R.,

Zahn R., Wuethrich K

“NMR structures  of three single-residue  variants  of the human prion
protein.”;
Proc. Natl. Acad. Sci. U.S.A. 97:8340-8345(2000)

-l- - FUNCTION: THE FUNCTION OF PRP IS NOT KNOWN.PRP IS ENCODEDN THE
HOST GENOMEAND IS  EXPRESSEDBOTH IN  NORMALAND INFECTED CELLS.

-l- SUBUNIT: PRP HAS A TENDENCYTO AGGREGATEYIELDING POLYMERSCALLED
"RODS".

SUBCELLULARLOCATION: ATTACHEDTO THE MEMBRANBY A GPI-ANCHOR.
POLYMORPHISM:THE FIVE TANDEMOCTAPEPTIDEREPEATSREGION IS HIGHLY
UNSTABLE. INSERTIONS OR DELETIONS OF OCTAPEPTIDEREPEAT UNITS ARE
ASSOCIATEDTO PRION DISEASE.

DISEASE: PRP IS FOUNDIN HIGH QUANTITY IN THE BRAIN OF HUMANSAND
ANIMALS INFECTED WITH NEURODEGENERATIVBISEASES KNOWNAS
TRANSMISSIBLE SPONGIFORMENCEPHALOPATHIESOR PRION DISEASES, LIKE:
CREUTZFELDT-JAKOBDISEASE (CJD), GERSTMANN-STRAUSSLE®YNDROME
(GSS), FATAL FAMILIAL INSOMNIA (FFI) AND KURUIN HUMANS; SCRAPIE
IN SHEEP AND GOAT; BOVINE SPONGIFORMENCEPHALOPATHYBSE) IN
CATTLE; TRANSMISSIBLE MINK ENCEPHALOPATHYTME); CHRONICWASTING
DISEASE (CWD) OF MULE DEER AND ELK; FELINE SPONGIFORM
ENCEPHALOPATHYFSE) IN CATS AND EXOTIC UNGULATEENCEPHALOPATHY
(EUE) IN NYALA AND GREATERKUDU. THE PRION DISEASES ILLUSTRATE
THREE MANIFESTATIONS OF CNS DEGENERATION:(1) INFECTIOUS (2)
SPORADICAND (3) DOMINANTLYINHERITED FORMS. TME, CWD, BSE, FSE,
EUE ARE ALL THOUGHTTO OCCURAFTER CONSUMPTIONDF PRION-INFECTED
FOODSTUFFS.

EMBL; M13667;, AAA19664.1; -.
EMBL; M13899; AAA60182.1; -.

EMBL; D00015; BAA00011.1; -.

PIR;
PIR;
PIR;
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PDB;
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InterPro;

Pfam;
PRIN

A05017; A05017.
A24173; A24173.
$14078; S14078.
1E1G; 20-JUL-00.
1E1J;  20-JUL-00.
1E1P; 20-JUL-00.
1E1S; 21-JUL-00.
1E1U; 20-JUL-00.
1E1IW; 20-JUL-00.
176640; -

123400; -,

137440; -,

245300; -

600072; -,

604920; -
IPR000817;  Prion.
; PF00377; prion; 1.
ITS; PR00341; PRION.

SMART; SM00157; PRP; 1.

PROSITE; PS00291; PRION_1; 1.

PROSITE; PS00706; PRION_2; 1.

Prion;  Brain;  Glycoprotein; GPl-anchor;  Repeat; Signal;

3D-structure; Polymorphism;  Disease mutation.
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GPI-ANCHOR (BY SIMILARITY).

N-LINKED (GLCNAC..) ~(PROBABLE).

BY SIMILARITY.

5 X 8 AA TANDEMREPEATSOF P-H-G-G-G-W-G-
Q

1
2
3.
4
5.

P> L (IN GSSAND EOAD).

IFTId=VAR_006464.

P> L (IN GSS).

IFTId=VAR_006465.

A > V (LINKED TO DEVELOPMENDF
DEMENTINGGSS).

IFTId=VAR_006466.

M -> V (DETERMINES THE DISEASE PHENOTYPE
IN PATIENTS WHOHAVE A PRP MUTATION AT
CODON178: PATIENTS WITH MET DEVELOPFFI,
THOSEWITH VAL DEVELOPCJD)
IFTId=VAR_006467

N -> S (IN SCHIZOAFFECTIVE DISORDER).
IFTId=VAR_006468.

D-> N (IN FFl ANDCJD).

IFTId=VAR_006469

V> | (N CID)

IFTId=VAR_006470.

T -> A (IN FAMILIAL SPONGIFORM
ENCEPHALOPATHY).

IFTId=VAR_006471.

H-> R (IN GSS).

IFTId=VAR_008746.

T > K (N EOAD; DEMENTIA ASSOCIATEDTO
PRION DISEASES).

IFTId=VAR_008748.

T> R

IFTId=VAR_008747.

E-> K (IN CID).

IFTId=VAR_008749.

IFTId=VAR_006472.

27661 MW, 43DB596BAAAG6484 CRC64;

MANLGCWMLMFVATWSDLCGLCKKRPKPGGNVNTGGSRY P GSPGGNRYP%GGGGWG P

NITIK
ILLISFLI

PHGGKKS%PHGGG
PlIH FGS|
UgKGENFTETDVKMMERV‘EQMCITQYE

GGTHSS 'SKPKTNMKHMAGAAAAG,
'YEDRYYRENMHRY! V\:_gYYRPMDEYmﬁNNFVHDCV
SQAYYQRGSMVLFSSPPV
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SWISS-PROT in detalil

ID PRIO_HUMANSTANDARD; PRT; 253 AA.

AC P04156;

DT 01-NOV-1986 (Rel. 03, Created)

DT 01-NOV-1986 (Rel. 03, Last sequence update)
DT 20-AUG-2001 (Rel. 40, Last annotation update)
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SWISS-PROT in detalil

RX MEDLINE=86300093; PubMed=3755672;

RA Kretzschmar H.A., Stowring L.E., Westaway D., Stubblebine
W.H.,

RA Prusiner S.B., Dearmond S.J;

RT "Molecular cloning of a human prion protein  cDNA."
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SWISS-PROT in detalil

CC -I-  FUNCTION: THE FUNCTION OF PRP IS NOT KNOWN.
CC -I-  SUBCELLULARLOCATION: ATTACHEDTO THE MEMBRANBY A
GPI-ANCHOR.

IMG Seminar2002 Similarity — p.4/25



SWISS-PROT in detalil

KW Prion;  Brain;  Glycoprotein; GPl-anchor; Repeat; Signal;
KW 3D-structure; Polymorphism; Disease mutation.

IMG Seminar2002 Similarity — p.4/25



The GeneOntology

Canwe improve therepresentatioof this data?
Whatis needednustberich andexpressve, like free
text, but also computationallyamenable]ike a con-
trolled vocahulary:.
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What 1s GO for?

“The original intent of the group was to constructa
set of vocalularies comprisingterms that we could
sharewith acommonunderstandingf the meaningof
arny term used,andthat could supportcross-database
gueries.

IMG Seminar2002 Similarity — p.6/25



GO asa DAG
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GO In annotation
GO termsareassociateavith proteins.

OPSR_HUMAIolecularfunction red-sensitie opsin

biologicalprocess vision

cellularcomponent intra-cellularmembrane

Eachassociatiorsupportedoy information aboutthe
type of evidence.
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Searching Databases

Most databassearchoolsusethe seguence.

“Find all proteinswith a similar sequencéo this
qguery”.
Queriesover theannotatiomarefreetext based.

GOis astructuredepresentationf knowledge,
canwe usethisinstead?

“Which proteinshave semanticallysimilar
annotatiorto this query”

IMG Seminar2002 Similarity — p.9/25



Judging SemanticDistance
Direct matches.Two proteinsaresemantically
similarif they areannotatedvith the sameterms.

But whatof “transmembraneeceptor”,
(G0O:0004888)and“photoreceptor”,
(GO:0009881)

Probabilityof a directmatchdepend®nthesize
of GO.

IMG Seminarz002 Similarity —p.10/25



EdgeDistance

Thefurther GO termsareaway in the Directed
Acyclic Graph(DAG), thelessrelatedthey are.

“photoreceptor’(G0:0009881 and

“transmembraneeceptor”,(GO:0003754khare
acommonparent.

“chaperone”(G0:0003754and“signal
transducer’(G0O:0004871sharea common
parent.

IMG Seminarz002 Similarity —p.11/25



Edge counting with Weighting
Eachedgecanhave awelight,perhapsasedcn
depth,to scalethe distancecalculation.

“high-af nity tryptophantransporter”,
(GO:0005300)s 14 termsdeep.

“anticoagulant” (G0:0008435)s 3 termsdeep.
HandannotatingcO would be a signi cant task.
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Edge counting with Weighting
Eachedgecanhave awelight,perhapsasedcn
depth,to scalethe distancecalculation.

“high-af nity tryptophantransporter”,
(GO:0005300)s 14 termsdeep.

“anticoagulant” (G0:0008435)s 3 termsdeep.
HandannotatingcO would be a signi cant task.

Evenif we knenv how to doit

IMG Seminarz002 Similarity —p.12/25



How I1s GO Used?

GO hasalreadybeenusedto annotatanary
database<LLanwe usetheinformationin the
corpus?

Canwe de ne similarity extensionallyratherthan
iIntentionally?

IMG Seminarz002 Similarity —p.13/25



Inf ormation Content

Thelessfrequentlyatermoccursthemore
Informatwvelt Is.
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Inf ormation Content

Thelessfrequentlyatermoccursthemore
Informatwvelt Is.
“Alpha Mating Factor”

Rosettalnpharmatics:Pubs: Signalingand Circuitry
of Multiple MAPK Pathways...

Zymo Researcls new productsarefor E. coli transfor
mation,bubble-freegel casting,

ALPHA-MATING FACTOR H-TRP-HIS-TRP-LEU-
GLN-LEU-LYS-PRO-GLY-GLN-PRO-MET-TYR-
OH. YeastP values

Thealphaproject@ tMSI: Mating response

IMG Seminark002 Similarity —p.14/25




Inf ormation Content

Thelessfrequentlyatermoccursthemore
Informatwvelt Is.
“Sex Pheromone”
Primal Instinct Pheromones Pheromonelhe secret
formulato getgirls!

PHEROMONE PONER human sex pheromones
PHEROMONE POWER The mostpowerfull love po-
tion! HumanPheromonghe proveningredient

PHEROMONE ATTRACTION building self con -
dencePHEROMONE ATTRACTION Primal Instinct
pheromones Incredible

Learnthe art of SEDUCTION.AIl Freelnformation.
sex pheromone- aphrodisiac- pheromonesmell!!

IMG Seminark002 Similarity —p.14/25



Inf ormation Contentand GO

We de ne p(c) asthenumberof timeseachterm,or
any of its childrenoccut divided by the numberof
timesary termoccurs.
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Inf ormation Contentand GO

We de ne p(c) asthenumberof timeseachterm,or
any of its childrenoccut divided by the numberof
timesary termoccurs.

receptor-associated protein
G0:0016962 p = 0.00159
transmembrane receptor
G0:0004888 p = 0.0997
receptor
G0:0004872 p = 0.124
signal transducer isa photoreceptor
G0:0004871 p = 0.208 G0:0009881 p = 0.00043
i receptor signaling protein
G0:0005057 p = 0.0281

Cchaperone
G0:0003754 p = 0.010

ligand
G0:0005102 p = 0.0460

IMG Seminark002 Similarity —p.15/25



Inf ormation Contentand GO

We de ne p(c) asthenumberof timeseachterm,or
any of its childrenoccut divided by the numberof
timesary termoccurs.

receptor-associated protein
G0:0016962 p = 0.00159
transmembrane receptor
G0:0004888 p = 0.0997
receptor
G0:0004872 p = 0.124
signal transducer isa photoreceptor
G0:0004871 p = 0.208 G0:0009881 p = 0.00043
i receptor signaling protein
G0:0005057 p = 0.0281

Cchaperone
G0:0003754 p = 0.010

ligand
G0:0005102 p = 0.0460

Becausdhe GO aspectaredisconnectedub-graphs,
we cancalculatethis probability for any aspector for
GO asawhole.

IMG Seminarz002 Similarity —p.15/25



Probabilities to Similarity

We de ne probability of the minimumsubsumepms
as

Pms(CL; €2) = . Q?J{;‘Cz)f p(c)g (1)

whereS(cl; c2) is thesetof parentalkconceptshared
by thequerytermscl, c2.
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Probabilities to Similarity

sim(cl;c2) = Inpms(cl; c2)

sl Resnik,1995

IMG Seminark002 Similarity —p.16/25



Probabilities to Similarity

2 [In pms (1;¢2)]

Sim(Cl; C2) ~ n p(cl)+In p(c2)
eljsld Lin, 1998

dist(cl;c2) = 2Inpmns(cl; c2)
(In p(cl) + Inp(c2))

el JilangandConrath,1998
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Validation!
but doesit work?

IMG Seminar2002 Similarity —p.17/25



Validation!

but doesit work?
or ratheris it sensible?
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Validation!

but doesit work?
or ratheris it sensible?

How canwe testthis measure?

IMG Seminarz002 Similarity —p.17/25



Validation!

but doesit work?
or ratheris it sensible?

How canwe testthis measure?

If two sequencearesimilar, theannotatiorshould
alsobesimilar.

IMG Seminarz002 Similarity —p.17/25



Validation!

BLAST Is astandardool for sequencaimilarity
basedsearches.

Returnsalist of proteins rankedby similarity

Eachproteincomeswith severalnumerical
measuresf similarity.

IMG Seminarz002 Similarity —p.17/25



Validation!
BLAST all SWISS-PROT sequences.
For eachtake all pairs(queryandhit).
Comparesemanticsimilarity, with In[bitscore].

Averagesemanticsimilarity for intervals of
In[bitscore]

IMG Seminarz002 Similarity —p.17/25



Validation!

I
Function
Process
Component

N

>
3
£
(7))
o 3
I=
®
=
(]
(0))]

| | |
4.5 5 55
BLAST Sequence Similarity:- In [bit score]
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Validation!

I I I
Traceable Author Statement
Non-traceable Author Statement
Not Recorded

N
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£
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o 3
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BLAST Sequence Similarity:- In [bit score]
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Validation!

I
No relation
Subsumption
All relation
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BLAST Sequence Similarity:- In [bit score]
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Scatter

[ I
Function:- Scatter
Function:- Average
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Outliers
SPEE HUMAN(SpermidinesynthasdEC 2.5.1.16))
SPSY HUMAN (Sperminesynthase(EC 2.5.1.22))

bothannotate@dsspermidinesynthase.
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Searching SWISS-PROT

MolecularFunction

OPSG_HUMAN

OPN4_HUMAN
OPSB_HUMAN

5H6_HUMAN

Al1AA_HUMAN

AlAB_HUMAN

Green-sensiie opsin(Greenconephotoreceptor
pigment).

Opsin4 (Melanopsin).

Blue-sensitre opsin (Blue cone photoreceptor
pigment).

5-hydroxytryptamine6 receptor(Serotoninre-
ceptor)

Alpha-1A adrenegic receptor (Alpha 1A-
adrenoceptor)

Alpha-1B adrenegic receptor (Alpha 1B-
adrenoceptor).

8.15

7.23
4.92

3.92

3.92

3.92

Searchingvith OPSR_HUMAN
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Searching SWISS-PROT

Biological Process
AIPL_HUMAN Aryl-hydrocarbonnteractingprotein-like 1. 2.89
CNCG_HUMAN | Retinalconerhodopsin-sensite cGMP 2.89
CNRA_HUMAN | Rod cGMP-specic 3'.5-cyclic phosphodi-| 2.89
esterase
CNRC_HUMAN | Cone cGMP-specic 3',5'-cyclic phosphodi-| 2.89
esterase
CNRD_HUMAN | Retinalrod rhodopsin-sensite cGMP 2.89
CRB1_HUMAN | BetacrystallinB1. 2.89

Searchingvith OPSR_HUMAN
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Searching SWISS-PROT

CellularComponent

1A01 HUMAN | HLA classl histocompatibilityantigen 1.86

5H1A HUMAN | 5-hydroxytryptamin€elA receptorn(5-HT-1A) 1.86

AlA2 HUMAN | Sodium/potassium-transporting§TPasealpha-2 | 1.86
chain

A1lAA HUMAN | Alpha-1A adrenegic receptor 1.86

A33 HUMAN Cell surfaceA33 antigenprecursor 1.86

ACHA HUMAN | Acetylcholinereceptormprotein 1.86

Searchingvith OPSR_ HUMAN
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Conclusions

InformationContentBasedmeasuresppeato
producingbiologically “sensible’results.

They canbeusedto checkGO annotation.
They canbeusedto searchGO.
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Futur e Work

A Webbasedsearchtool.
http://gosst.cs.man.ac.uk

Userstudieswith differentmeasures.
Differentiatinglink types.

Canwe usethesemetricsover a DL ontology
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Irr elevant Cartoon
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