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- Generalized Structure

- Abstract Structure
- protocol
- method
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- pathway
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hemopoietic cells in immunoregulatory processes; all chemokines possess a number of conserved cysteine residues invoheed in
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=mall inducible cytokine BE14 precursor

Complement C5 precursor [Contains: CSa anaphyla-

Flatelet factor 4 precursor

=mall inducible cytokine B10 precursor
Growth regulated protein precursor
Interleukin—2 precursor

=mall inducible cytokine A3 precursor
Flatelet factor 4 varant precursor
=mall inducible cytokine A4 precursor

=mall inducible cytokine A2 precursor
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Total

Gene
Products
|Associated
sSGD
Sar:r:f?ammfr:_es | AR
CEreVIsias
README
FlyBase
Drosonfifa Y9104
mefanogastar
MGI.
Mus muscuius e
TAIR .
Arabidonses thaliana 297812
WormBase
Caanorhabdifis | 11617
slegans
RGD 2649

Raftus norvegicus
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» BEEEEEMES DAY /ZE—TH D
AAEDERIFITL—VTXFANTHYSTERE R THLY
+~Biological Process, Molecular Function, Cellular
ComponentD I S B DEFRMNEFRZ SN TLVELY
» B = (Xassociated-gene B2 CEEFIZEED TS
NTLHaDH
> R EDARBEMGERZHTRIET S ENF MO
U—IZR NS (BRI DEARIE)
» part-of R D EZTH DL VELD

part-of in GO ::= made-of | belongs-to | physical-part-of |
conceptual-part-of | subprocess-of | controls | causes |
activates | inhibits | enclosed-by | binds-to

S. Schulze-Kremer, Ontologies for Molecular Biology and Bioinformatics, In Silico Biology, 173-177, 2002



ﬁ AmiGO! Your friend in the Gerne Ontalogy, — Maozilla {Build ID: 20040421 05}

i JrIKE MREE ®T0 BEGE JDv-DiE WD oo AJLTKHY  Debug QA

AmiGO
Gene Product: IL13_HUMAN

Full Name: Interleukin-13 precursor
Synonyms: [PIO0231541
Datasource: LniFrot

Associated to Terms:

Evidence Term Aspect

TAS M & antimicrobial humoral response (sensu Vertebrata)  biological_process

TAS M = cell motility biological _process

ME ™ & cell proliferation biological _process

MR M = cell-cell signaling biological process

MR M & chemoking activity molecular_function

TAS M = cytokine activity molecular_function

TAS T = inflammatory response biological process inﬂammatowd)
MR T = signal transducer activity malecular_function 414 Lk, 2

MR I E signal transduction biological _process T H?Ehjzm)(j]
TAS ™ = soluble fraction cellular_component :X-LA ()l/_)[/)
Pept' - ©-—-=--

. BIEFIL_13 HUMAN (associated-gene) chemokine activity [MF]
wan JE{RFIL 13 HUMAN (associated-gene) inflammatory response [BP]

ST

suw JE{mFIL_13_HUMAN (associated-gene) soluble fraction [CC]

IChecMUncheck Al |
1
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cytoskeletal structural protein (20, 1.2%)
| " g F rr S ") q_u
chaperone (16, 0.9%) | extracellular matrix (12, 0.79)

cell adhesion (11, 0.6%s) |

\ |

ion channel (7, 0.4%)
X motor (13, (.8%)

,/j
/

miscellancous (72, 4.2%)

viral protein (4, 0.2%) structural protein of muscle (8, 0.5%)

transfer/carrier protein (11, (.6%) _ protooncogene (23, 1.3%)

transcription factor (81, 4.7%) ___ intracellular transporter (51, 3.0%)

_\-\_“"‘-—_\_

' . - “¥ 0
nucleic acid enzvme (221, 12.9%) ——— transporter (44, 2.6%)

receptor (23, 1.3%) —

kinase (649, 4.0%) —

select regulatory molecule (88, 5.1%)

transferase (70, 4.1%}

synthase and synthetase (64, 3.7%)

maolecular function unknown (613, 35.8%
ox idoreductase (64, 3.7%)

/
lvase (12, 0.7%) ‘f.f ‘ hvdrolase (80, 4.7%) The Sequence of the Human Genome

. ; ! Science 291, 1304-1351
ligase (9, (1,3%) isomerase (21, 1.2%) J. Craig Venter, et al,
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phozphoglycerate

kinase activity

Hitzeman RA, ef al. (1980) Isolation and characterization of the yeast 3-

phosphoglycerokinase gene (PGI) by an immunological screening technique. 7 Bicl
Chem 255(24):12073-80

el I Fubied

o TDA : Inferred from Direct AssavZast
updated on 2001-0/-18

Fapar

FProcess
Amnotation(s) Reference(s) Evidence
. Stryer L (1988) Biochemistry (3rd ed.). New York: W. H Freeman and Company |¢ TAS : Traceable Author StatementZast
gluconeogenesis | i - i

updated on 2000-01-17

Stryer L (1988) Biochemistry (3rd ed.). New York: W. H. Freeman and Company

e TAS : Traceable Author StatementZast

Curated
SE0 e, par

b cIN wpdated on 2001-01-19
Component
Annotation(s) Reference(s) Evidence
Kumar A, ef al. (2002) Subcellular localization of the yeast proteome. Gernes Dev  |¢ IDA : Inferred from Direct Assaviast
cytoplasm 16(6):707-19 updated on 2002-05-07
Soomg
Alberts B, e al. (1994) Molecular Biology of the Cell (3rd ed.). New York: e TAS : Traceable Author StatementZast
cytogol Garland Publishing updated on 200i-01-19

| PUD FEE FRW BREAN® v 7|~ ) x| & 7| Googe- | ¥
J TR €] http./ /dhyveastge nome.org/ cai-bin/SGD/G0/ goAnnotation pl?lo cus=PGKI ||
C | Subrmit " 1 | |
w Quick Search: —_— Site Map | Help | Full Search | Home
Community Info Submit Data BLAST Primers Pathdatch iJene/Seq Besources Wirtual Library Contact 33T
. .
Gene Ontology: Annotations
'
PGK1 GO ANNOTATIONS : runction | Process | Component PGE1 Locus Info
Function
Amnotation(s) Reference(s) Evidence

I 4

[ [ [ o~ —wh



Gene Ontoly (& X - MEE (S - BETF AT

GOLXEAZE L1 REIF R

cellular function M B E#hH

cell-level function

body-level function

4%85T cell activatio

FRTXAES

_ cell cycle control
Immune response

cell cycle checkpoint

T cell activation

‘BEG2/M transition

| EETmES

cell cycle arres

B cell activation
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gene C ene B amino acid, taste, receptor, mammal, sugar, aci

gene D gene A g G 1 /S TranS|t| { toxic subds:t;nr;[e: metapk:oli’c, g proteli,n cc?up’led}d’




RERMDELFAZHRET OXEES
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toxic substance, metabolic, g protein coupled}

G2/M transition T cell activation

cellular function
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body-level function cell-le¥
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cell cycle checkpoint

T cell activation

BEG2/M transition
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Nature 2002 Mar 14;416(6877):199-202
An amino-acid taste receptor.

The sense of taste provides animals with valuable information about the nature and quality of food.
Mammals can recognize and respond to a diverse repertoire of chemical entities, including sugars, salts,
acids and a wide range of toxic substances. This is noteworthy because L-amino acids function as the
building blocks of proteins, as biosynthetic precursors of many biologically relevant small molecules, and
as metabolic fuel. Thus, having a taste pathway dedicated to their detection probably had significant
evolutionary implications. Here we identify and characterize a mammalian amino-acid taste receptor. This
receptor, TIR1+3, is a heteromer of the taste-specific TIR1 and T1R3 G-protein-coupled receptors. We
demonstrate that TIR1 and TIR3 combine to function as a broadly tuned L-amino-acid sensor responding
to most of the 20 standard amino acids, but not to their D-enantiomers or other compounds. We also show

that connience dAifforencec 1n TIR rocontare writhin and hetween eneciee (hiiman and moniee) can

Cell. 2003 Oct 31;115(3):255-66.
The receptors for mammalian sweet and umami taste .

The taste perception of monosodium glutamate (MSG) is termed 'umami'. Two putative taste receptors for
glutamate have been identified, a truncated form of mGluR4 (taste-mGluR4) and the presumed heterodimer TIR1 +
T1R3. Both receptors respond to glutamate when expressed in heterologous cells, but the G protein involved is not
known. Galpha-Gustducin mediates the transduction of several bitter and sweet compounds; however, its role in
umami has not been determined. We used standard two-bottle preference tests on alpha-gustducin knockout (KO)
and wildtype (WT) mice to compare preferences for ascending concentrations of MSG and MSG + 5'-inosine
monophosphate (IMP). A Latin Square was used to assign the order of tastants presented to each mouse. Statistical
comparisons between KO and WT mice revealed that whereas WT mice preferred solutions of MSG and MSG +
IMP over water, KO mice showed little preference for these stimuli. Denatonium and sucrose served as control
stimuli and, as shown previously, WT mice preferred sucrose and avoided denatonium significantly more than did
KO mice. Naive mice were also tested, and while prior exposure to taste stimuli influenced the magnitude of the
preferences, experience did not change the overall pattern of intake. These data suggest that alpha-gustducin plays a
role in glutamate taste.




XERDFRELIEZFE T HICIE?

Nature 2002 Mar 14;416(6877):199-202
An amino-acid taste receptor.

The sense of taste provides animals with valuable information about the nature and quality of food.

{amino acid, taste, receptor, mammal, sugar, acid,
toxic substance, metabolic, g protein coupled}

receptor, TIR1+3, is a heteromer of the taste-specific TIR1 and T1R3 G-protein-coupled receptors. We
demonstrate that TIR1 and TIR3 combine to function as a broadly tuned L-amino-acid sensor responding
to most of the 20 standard amino acids, but not to their D-enantiomers or other compounds We also show

thhnt cAa~rrnmnn AifFFavniannn 20a TID wennnsmatnsen xsxritlacin nand lhAabsrrania cmnntnan (Thasiannin can A s AvsaaA) A

O M A OB CEERL THE

The taste perception of monosodium glutamate (MSG) is termed 'umami'. Two putative taste receptors for
glutamate have been identified, a truncated form of mGluR4 (taste-mGluR4) and the presumed heterodimer TIR1 +
T1R3. Both receptors respond to glutamate when expressed in heterologous cells, but the G protein involved is not
known. Galpha-Gustducin mediates the transduction of several bitter and sweet compounds; however, its role in
umami has not been determined. We used standard two-bottle preference tests on alpha-gustducin knockout (KO)

and sxrilAtxriman FAATTN saminn A ~nsmnnsra smarafarannana fAar aannndinae cnnnnnntratinnag AN A A NC L L jiaAcinn

{receptor, taste, glutamate, cell, g protein, sucrose,
transduction, bitter, sweet, mouse, stimulus}

role in glutamate taste.
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Predicting Gene Ontology Biological Process
From Temporal Gene Expression Patterns

Astrid Laegreid, Torgeir R. Hvidsten, Herman Midelfart, Jan
Komorowski and Arne K. Sandvik

Genome Research, Vol 13, 965-979, 2003.



lon homeostasis

Protein targeting

Blood coagulation

DNA metabolism

Intracellular signaling cascade

Energy pathways

Cell cycle

Oncogenesis

Circulation

Cell death

Developmental processes

Transcription

Defense (immune) response

Cell adhesion

Stress response

Protein metabolism and modification

Cell motility

Cell surface receptor linked signal transduction

Lipid metabolism

Transport

Cell organization and biogenesis

Cell proliferation

Amino acid and derivative metabolism

Genome Research, Vol 13, 965-979, 2003.



2 GO:0003673 : Gene_Ontology ( 146200 ) @
=@ e GO:0008150 : biological process (96312 )@
o GO:0007610 : behavior ( 2293 )
. © GO:0000004 : biological process unknown ( 26924 )
2o GO:0009987 : cellular process ( 31905 ) &
2o GO:0007154 : cell communication ( 8954 ) @
:|cell adhesion (1135 ) @
. o GO:0002710 : biofilm formation ( 0 )
e GO:00P8037 : cell recognition (89 ) @
:0009988 : cell-cell recognition ( 19 )
2o GP:0009989 : cell-matrix recognition ( 0)
A aeolicus o GO:0009990 : contact guidance ( 0 )
A. fLIgidus o GRQ;0008038 : neuronal cell recognition ( 47 )
o GO:0016337 : cell-cell adhesion ( 421 )
e Eae o GO:0007160 : cell-matrix adhesion ( 129 )
SGD B o GO:0000128 : flocculation ( 17 )
Be GO:0030155: regulatlon of cell adhesion ( 67 )
All Curator Appr . © GO:0030260 : cellinvasion ( 25 )
mo GO:0007267 : cell-cell signaling ( 1384 )
o GO:0030383 : host-pathogen interaction ( 269 )
. © GO:0001759 : induction of an organ ( 4 )
o GO:0009875 : pollen-pistil interaction ( 7 )
mo GO:0009991 : response to extracellular stimulus ( 141 )
mo GO:0007165 : signal transduction ( 6780 )
B o GO:0030154 : cell differentiation ( 2184 )
B o GO:0050875 : cellular physiological process ( 25201 )
o GO:0006944 : membrane fusion ( 297 )
e GO:0050794 : regulation of cellular process ( 1955 )
o GO:0007275 : development ( 14496 )
@
o GO:0007582 : physiological process ( 60310 )
o GGO:0050789 : requlation of bioloaical process { 2533 )
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F8E8JL—JL(association rule)

ABC, ... 05T —3N—ADHRERELET HEE
(A=a)=>(C=c)
(A=a)AND (B =b) => (C =c)
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transcription®fEREJL—IL

30MIN — 4H(Constant) AND 7H — 8H(Decreasing) AND 16H —
24H(Increasing) — Process(transcription)

OMIN — 1H(Constant) AND 30MIN — 4H(Increasing) AND 8H — 16H(Decreasing) AND
16H — 24H(Decreasing) — Process(transcription)

15MIN — 1H(Decreasing) AND 30MIN — 4H(Constant) AND 6H —
24H(Increasing) — Process(transcription)

"I | : n : :J
Genome Research, Vol 13, 965-979, 2003.



Process Annotate Reclassifications for known genes (correct) Classifications for unknown

genes genes
lon homeostasis 4 4 (4) 4
Protein targeting 6 8 (6) 2
Blood coagulation 10 13 (10) 34
DNA metabolism 19 33 (19) 28
Intracellular signaling cascade 26 39 (25) 14
Energy pathways 6 6 (6) 0
Cell cycle 47 66 (44) 38
Oncogenesis 17 41 (17) 31
Circulation 15 17 (15) 3
Cell death 16 22 (16) 26
Developmental processes 15 23 (15) 21
Transcription 52 61 (47) 88
Defense (immune) response 37 44 (32) 20
Cell adhesion 30 32 (29) 19
Stress response 17 26 (17) 22
Protein metabolism and modification 33 45 (33) 35
Cell motility 32 40 (29) 21
Cell surface receptor linked signal transduction 27 38 (26) 34
Lipid metabolism 26 44 (25) 45
Transport 22 30 (22) 19
Cell organization and biogenesis 33 40 (30) 13
Cell proliferation 53 60 (46) 30

Amino acid and derivative metabolism 6 6 (6) Genome Research, Vol 43, 965-979, 2003.



Symbol (GenBank
accession number)

CCNG1 (R45687)
CDKN1C (R81336)

CAT (W89002)

ALDH3A2 (H63779)

ADD3 (AA054129)

TFDP2 (\W46792)

ATRX (N22858)

EPS15 (N78949)

EGR1 (H27557)

NR4A2 (N22386)

NR4A3 (W42606)

Gene name

Cyclin G1

Cyclin-dependent kinase inhibitor
1C

Catalase

Aldehyde dehydrogenase 10

Adducin 3 (gamma)

Transcription factor Dp-2 (E2F
dimerization partner 2)

Thalassemia/mental
retardation syndrome

Epidermal growth factor receptor
pathway substrate 15

Early growth response 1

Nuclear receptor subfam 4, group
A, m2 (Nurr1, Not)

Nuclear receptor subfam 4, group
A, m 3 (Nor1)

Molecular function

CDK kinase regulator

Cyclin-dependent protein
kinase inhibitor

Oxidoreductase

Aldehyde dehydrogenase

Membrane-cytoskeleton-
associated protein

Transcription cofactor

DNA helicase

Kinase substrate

Transcription factor

Ligand-dependent nuclear
receptor

Ligand-dependent nuclear
receptor

Comment

p53 target

Tumor
suppressor

Tumor
progression

Tumor
progression

Tumor
progression

Cell cycle
regulation

Transcription and

DNA repair

Growth
regulation

Tumor
suppressor

Proto-oncogene

Proto-oncogene

False Positive for oncogenesis: Missing Annotation
Genome Research, Vol 13, 965-979, 2003.

Reference
(PMID)

11327114
7729684

8513880,
11597785

92393980

9607561

7784053

10362365,
10630641

93361014

9109500

9592180

9592180



Gene
symbol

LOCB80298

EST,unclus
tered

EST,
unclustered

KIAA0455

KIAA1391

EST,unclus
tered

EST,
unclustered

KIAA1628

FLJ20643
KIAA0993

Gene name

Transcription termination factor-like protein

ESTs

KIAA0455 gene product
Homo sapiens cDNA FLJ13545 fis, clone PLACE1006867
KIAA1391 protein
ESTs
ESTs

Homo sapiens clone 23645 mRNA sequence

Homo sapiens cDNA: FLJ21482 fis, clone COL05135

Homo sapiens mRNA; cDNA DKFZp761K2024 (from clone
DKFZp761K2024)

Homo sapiens mRNA; cDNA DKFZp564L.0822 (from clone
DKFZp564L0822)

Homo sapiens mRNA; cDNA DKFZp58611823 (from clone
DKFZp58611823)

KIAA 1628 protein
ESTs
Hypothetical protein FLJ20643
KIAA0993 protein

GenBank accession

number
W95909
AA044605

AA059077

AA035657

H19324
W89018

H28360
H16592
W78151
H14500

N75026
R87731
H61274

N63445

W69445

R60336, H15535

N53427
R60731
AA018444
AA031778

Predictions for the 23 broad cellular processes used for
learning

Cell surface receptor-linked signal transduction, cell cycle

Protein metabolism and modification, developmental processes

Cell proliferation, protein metabolism and modification, cell motility,
developmental processes

Protein metabolism and modification, developmental processes

Cell death, blood coagulation
Lipid metabolism
Cell surface receptor-linked signal transduction, transcription
Cell motility, cell death
Cell death, blood coagulation

Cell death

Cell death, blood coagulation
Cell death, blood coagulation

Cell death, blood coagulation

Cell death, blood coagulation

Cell surface receptor-linked signal transduction, cell death, blood
coagulation

Lipid metabolism, transcription

Lipid metabolism transcription
Lipid metabolism transcription
Cell death, blood coagulation, oncogenesis

Cell surface receptor-linked signal transduction, transcription,
oncogenesis

Classification of Uncharacterized Genes

Genome Research, Vol 13, 965-979, 2003.
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«id 0, Ao hAS— SN E, Bit,1999.

« &0, MHE, XH, Ao —T2ERR —BEK)>Y, V95X, Bk, O—
IWDA O —EKRGE —, A THEEESE, Vol.14, pp.1019-1032,
1999

@, EYFOHEEMEA O —, AITRIEEFESEE, Vol.19, pp.137-
143, 2003

+ B, B AT — ATHEEFSEE, Vol.19, pp.172-178, 2003
SFM OEBL. A B U DR - REEE . A TSRS
2002:17:224-231.
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+3S. Schulze-Kremer, Ontologies for Molecular Biology and Bioinformatics,
In Silico Biology, 173-177, 2002

+P. Karp, Science, 2001, vol 293, pp.2040.
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Biology-, Nature, 416, 373 (2002)

+»The Gene Ontology Consortium. Creating the gene ontology resource:
design and implementation. Genome Res 2001;11(8):1425-33.

+The Gene Ontology Consortium. 2004. The Gene Ontology (GO)
database and informatics resource. Nucleic Acids Res 32: D258-D261.
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