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Gene Ontology — GO
http://geneontology.org/
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Growth of annotated scientific publications over time
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Ontology

Property

Valid terms

Obsoleted terms
Mergad terms

Biological process terms
Molecular function terms

Cellular component terms

Value

44531 (A = -48)
2895 (A= 40)
1967 (A= 35)
29225

11124

4182

Annotations

Property

Mumber of annotations
Annotations for biological process
Annotations for molecular function
Annotations for cellular component
Annotations for evidence PHYLO
Annotations for evidence |EA
Annotations for evidence OTHER
Annotations for evidence EXP
Annotations for evidence ND
Annotations for evidence HTP

Mumber of annotated scientific publications

Value
7,624.022
2,927,597
2,325747
2,270,675
3,610,054
2,041,235

832,336
757,235
242 830

40,332
159,450

Gene products and species
Property

Annotated gene products
Annotated species

Annotated species with over 1,000 annotations

Value
1,405,061
4,593
1585




MoaekyasapHble (PyHKIHH (aHra. molecular function) —
crienududeckad aKTUBHOCTh T€HHOTO IMPOAYKTA Ha MOAEKYASIPHOM
YPOBHE, HaIllpuMep, CBS3bIBAHUE YTAEBOI0B nanATdasznaga
aKTHUBHOCTb.

BHoAOrH4YecKHe Impouecchl (aHra. Dbiological process) —
CAOXKHBIE  SIBAEHHUSI, HeoOXOoAuMMble  IAd  KU3HEOESATEABHOCTU
OpPraHu3MOB U  [POUCXOASIIIHNE baaromapsi OCYIIECTBAEHUIO
IIOCAEJOBATEABHOCTH MOAEKYASIPHBIX OYHKIIUM, HAITPUMEDP, MUTO3 HUAU
OMOCUHTE3 IIYPUHOB.

KaeTO4YHBIE KOMIOHEHTBI (aHrA. cellular component) — 4gactu
KAETKH HWAM BHEKAETOYHOT'O IIPOCTPAHCTBA, TAE€ OCYIIECTBASIETCH
YHKIIMAG TeHHOT0 IIPOAYKTAa, HAIpUMEDP, SAAPOUAU pubocoma.
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TepmuHa GO (GO term) — y3ea rpad
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Inferred from Electronic Annotation (IEA) ————— &

Inferred from Sequence or structural Similarity (ISS) -<5ag ¢
* Inferred from Sequence Orthology (ISO) )
« Inferred from Sequence Alignment (ISA)
 |nferred from Sequence Model (ISM)

Inferred from Experiment (EXP)
* Inferred from Direct Assay (IDA)
» Inferred from Physical Interaction (IPI)
* Inferred from Mutant Phenotype (IMP) [noxo
* Inferred from Genetic Interaction (IGl)
* Inferred from Expression Pattern (IEP)

Traceable Author Statement (TAS)
Non-traceable Author Statement (NAS)

XopoLlo

http://geneontology.org/docs/guide-go-evidence-codes/
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Gene/product

Fcerig

Fcerig

Fcerig

Fcgr2a

Fcgr2a

Fegr2a

Gene/product Annotation GO class

name

Fc fragment of
IgE receptor
Ig

Fc fragment of
IgE receptor
Ig

Fc fragment of
IgE receptor
Ig

Fc fragment of
1gG receptor
lla

Fc fragment of
1gG receptor
lla

Fc fragment of
1gG receptor

qualifier

(direct)

positive
regulation of
type lla
hypersensitivity

positive
regulation of
type lla
hypersensitivity

positive
regulation of
type lla
hypersensitivity

positive
regulation of
type lla
hypersensitivity

positive
regulation of
type lla
hypersensitivity

regulation of
antibody-

Annotation
extension

Contributor Organism

RGD Rattus
norvegicus
RGD Rattus
norvegicus
RGD Rattus
norvegicus
RGD Rattus
norvegicus
RGD Rattus
norvegicus
RGD Rattus
norvegicus

Evidence Evidence with

1ISO RGD:10572
1SO RGD:10572
1ISO RGD:10572
1SO RGD:736451
1SO RGD:736451
IMP

PANTHER family

high affinity
immunoglobulin epsilon
receptor gamma-subunit
pthr16803

high affinity
immunoglobulin epsilon
receptor gamma-subunit
pthr16803

high affinity
immunoglobulin epsilon
receptor gamma-subunit
pthr16803

immunoglobulin fc
receptor pthr11481

immunoglobulin fc
receptor pthr11481

immunoglobulin fc
receptor pthr11481
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Number of annotations by evidence

Species filter: | Homo sapiens
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GO Enrichment Analysis @

Powered by PANTHER

APOH
APP
CND2
COL3A1
COL5A2
CXCL6

biological process v

Gene set example: genes up-regulated during formation of blood vessels/angiogenesis (source:
msigdb)
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http://geneontology.org/docs/go-enrichment-analysis/

Selection Summary:

Analysis Type: PANTHER Overrepresentation Test (Released 20200407)

Annotation Version and Release Date: GO Ontology database Released 2020-02-21

Analyzed List: upload_1 (Homo sapiens)
Reference List: Homo sapiens (all genes in database)
Annotation Data Set: | GO biological process complete v ‘ @

Test Type: @ Fisher's Exact ) Binomial

Correction: _ Calculate False Discovery Rate ) Use the Bonferroni correction for multiple testing @ ® No correction

Launch analysis |
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@ STRI N G Search Download Help My Data

=
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https://string-db.org/
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https://string-db.org/

Node Color

®
&

Node Content
colored nodes: empty nodes:
query proteins and first shell of interactors proteins of unknown 3D structure
white nodes:

second shell of interactors

Known Interactions

H from curated databases

99—~ experimentally determined

filled nodes:
some 3D structure is known or predicted

Predicted Interactions Others
A3 gene neighborhood 9 textmining
AN gene fusions =N co-expression
= gene co-occurrence 9 protein homology
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Protein by name

Protein by sequence

Multiple proteins

Multiple sequences

Proteins with Values/Ranks

QOrganisms

Protein families ("COGs")

Examples

Random entry

Mew

SEARCH

Multiple Proteins by Names / Identifiers

List Of Names: (one per ling; examples: #1 #2 #3)
C0Q6 -
CUBN |
CYP24A1
CYP27A1 b
CYP27B1
CYP2E1 A

... or, upload a file:

Organism:

— Homo sapiens L J
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'CoQ6"
[+ €006 - Ubiquinone biosynthesis monooxygenase COQ6, mitochondrial; FAD-dependent monooxygenase required for the C5-ing hydroxylation during

ubiquinone biosynthesis. Catalyzes the hydroxylation of 3-polyprenyl-4-hydroxybenzoic acid to 3- polyprenyl-4,5-dihydroxybenzoic acid. The electrons required
for the hydroxylation reaction may be funneled indirectly from NADPH via a ferredoxin/ferredoxin reductase system to COQ&

'‘CUBN":
[+] CUBN - Cubilin; Cotransporter which plays a role in lipoprotein, vitamin and iron metabolism, by facilitating their uptake. Binds to ALB, MB, Kappa and lambda-
light chains, TF, hemoglobin, GC, SCGB1A1, APOA1, high density lipoprotein, and the GIF-cobalamin complex. The binding of all ligands requires calcium. Serves

as important transporter in several absorptive epithelia, including intestine, renal proximal tubules and embryonic yolk sac. Interaction with LRP2 mediates its
trafficking throughout vesicles and facilitates the uptake of specific ligands like GC, hemoglobin, ALB, TF and SCGB1A1. [..]]

[] GIF - Gastric intrinsic factor; Promotes absorption of the essential vitamin cobalamin (Cbl) in the ileum. After interaction with CUBN, the GIF-cobalamin complex
is internalized via receptor-mediated endocytosis [a.k.a. IFMH, ENSTO0000533847, CCDS7977]

[ LRP2 - Low-density lipoprotein receptor-related protein 2; Multiligand endocytic receptor (By similarity). Acts together with CUBN to mediate endocytosis of
high-density lipoproteins (By similarity). Mediates receptor-mediated uptake of polybasic drugs such as aprotinin, aminoglycosides and polymyxin B (By
similarity). In the kidney, mediates the tubular uptake and clearance of leptin (By similarity). Also mediates transport of leptin across the blood-brain barrier
through endocytosis at the choroid plexus epithelium (By similarity). Endocytosis of leptin in neuronal cells is required for hyp [..] [a.k.a. HPADD5980, GP330,
NP_004516.2]

["] AMN - Protein amnionless; Necessary for efficient absorption of vitamin B12. Required for normal CUBN- mediated protein transport in the kidney. May direct
the production of trunk mesoderm during development by modulating a bone morphogenetic protein (BMP) signaling pathway in the underlying visceral
endoderm (By similarity) [a.k.a. UNQ513/PROT028, NP_112205.2, OTTHUMTO0000415706]

‘CYP24A71"
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© Viewers )

CYP2E1

CYP27A1

@ Legend > % Analysis > BB Exports » & Clusters > € More
Basic Settings meaning of network edges:
i evidence (= line color indicates the type of interaction evidence )
F confidence ( &= line thickness indicates the strength of data support )

P molecular action ( ®— line shape indicates the predicted mode of action )

— active interaction sources:

[? Textmining [7' Experiments f~7 Databases

[; Neighborhood (7 Gene Fusion [7 Co-occurrence

[7 Co-expression

@ Less
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@ Legend » %t Settings »

Metwork
Summary view: shows current interactions. Nodes can be
moved; popups provide information on nodes & edges.

Experiments
Co-purification, co-crystallization, Yeast2Hybrid, Genetic
Interactions, etc ... as imported from primary sources.

Databases
Known metabolic pathways, protein complexes, signal
transduction pathways, etc ... from curated databases.

Y Analysis )

III-'
| IIU

=

i

Textmining currently showing
Automated, unsupervised textmining - searching for
proteins that are frequently mentioned together.

BB Table > @ More @ Less

Cooccurrence
Gene families whose occurrence patterns across
genomes show similarities.

Coexpression
Proteins whose genes are observed to be correlated
in expression, across a large number of experiments.

Meighborhood
Groups of genes that are frequently observed in each
other's genomic neighborhood.

Fusion
Genes that are sometimes fused into single open
reading frames.
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Homo sapiens Go

{#] Bacteria (4445 taxa)

{#] Fungi (179 taxa)

13 Glires (16 taxa)

[+] Pait (2 taxa)

Homo sapiens

Gorilla gorilla

Pongo abeli
Nomascus leucogenys

{#] Cercopithecidae (5 taxa)
[+] Cebidae (2 taxa)

Tarsius syrichta

Otolemur garnettii
Galeopterus variegatus
Tupaia chinensis
Laurasiatheria (26 taxa)

{*] Afrotheria (6 taxa)

Dasypus novemcinctus

[+] Metatheria (3 taxa)

Ornithorhynchus anatinus

{*] Sauria (13 taxa)

Kenopus tropicalis

Latimeria chalumnae

{+] Neapterygii (19 taxa)

{+] Ciona (2 taxa)

Branchiostoma floridae

Saccoglossus kowalevskii

Strongylocentrotus purpuratus

{+] Protostomia (45 taxa)

{+] Platyhelminthes (2 taxa)

{+] Cridaria (2 taxa)

Mnemiopsis leidyi

Trichoplax adhaerens

Amphimedon queenslandica

{+] fehthyosporea (2 taxa)
[7] choanoflagellida (2 taxa)

Fonticula alba

[3] Viridiplantae {76 taxa)

. CYP24A1

[ cvpzie

@ cypz7a1
0 Lrez

BN NN R NN SN NN NN ENNENEENENEEERENREML | coos

[ crpzri
§ cuen

0 crpavz

.GC

B crpze

Eukaryota

Chaordata
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observed Coexpression in
Homo sapiens:

CYP2dnl B
CYP2761 =
CYP27/1 B2
LRPZ O
Cone =
CYPZR1 =
CUBN =2
CYP4y2 @
GC
CYPZEL1 &=

GENE COEXPRESSION

ohserved Coexpression in

CYP24A1 BB
CYP2761 =
CYP27a1 B2
LRP2 D
Co06 =
CYP2R1 =
CUBN B
CYP4Y2 2
GC W
CYP2EL B>

]
8

LRPZ2 =
Co06 m»
CYP2R1L @
CUBN =
CYP4V2 =
LRP2 D
Coo6 =
CYP2RL ==
CUBN m»
CYP4Y2 @
GC =
CYP2EL =

0
g
5

CYP24A1 B
CYP27B1 @
CYP27A1 =
CYP24A1 m»
CYP27B1 =
CYP27A1

other organisms (transferred):

from M.
from R.
from M.
from G.
from B.
from X.
from D.
from S.

musculus
norvegicus
domestica
gallus
taurus
tropicalis
rerio
scrofa

Coexpression scores based on RNA expression patterns and protein co-regulation provided by ProteomeHD

- @® Legend >  * Settings > X Analysis > BB Table > @ More

Network

% ‘ Experiments

Summary view: shows current interactions. Nodes can be
moved; popups provide information on nodes & edges.

Co-purification, co-crystallization, Yeast2Hybri
Interactions, etc ...

[click on the heatmap elements for details]

(LT |
= unf)
LR

=

Cooccurrence

@ Less

Gene families whose occurrence patterns across
genomes show similarities.

Yo
Yoooor

as imported from primary sources.

Coexpression

currently showing

Proteins whose genes are observed to be correlated
in expression, across a large number of experiments.
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Gene Ontology enRIchment anaLysis and visuaLizAtion tool
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Step 1: Choose organism

Homo sapiens T

Step 2: Choose running mode

# Single ranked list of genes Twe unranked lists of genes (tarpet and backzround lists)
Step 3: Paste a ranked list of gene/protein names

Names shonld be separated by an <ENTEER=. The praferred formeat iz gene
symbol. Other supperted formats are: gene and protein RefSeq, Uniprot, Unigene
and Ensembl

Oruplezad 2 file: | BuBepute dain | ©aiin ve exbpas

Step 4: Choose an ontology

® Process Function Component All

| Search Enriched GO terms |
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https://david.ncifcrf.gov/

DAVID Bioinformatics Resources 6.8

Laboratory of Human Retrovirology and Immunoinformatics (LHRI)

Home | Start Analysis | Shortcut to DAVID Tools | Technical Center = Downloads & APIs | Term of Service | Why DAVID? | About Us

*** Welcome to DAVID 6.8 ***

*** If you are looking for DAVID 6.7, please visit our development site. ***

Shortcut to DAVID Tools

B Functional Annotation

Gene-annotation enrichment analysis, functional
annotation clustering , BioCarta & KEGG pathway
mapping, gene-disease association, homologue

match, ID translation, literature match and more

B Gene Functional Classification

Provide a rapid means to reduce large lists of
genes into functionally related groups of genes to
help unravel the biological content captured by
high throughput technologies. More

B Gene ID Conversion

Convert list of gene ID/accessions to others of
your choice with the most comprehensive gene
ID mapping repository. The ambiguous
accessions in the list can also be determined
semi-automatically. More

B Gene Name Batch Viewer

Recommending: A paper published in Nature Protocols describes step-by-step procedure to use DAVID!

‘Welcome to DAVID 6.8

2003 - 2020

The Database for Annotation, Visualization and
Integrated Discovery (DAVID ) v6.8 comprises a full
Knowledgebase update to the sixth version of our original
web-accessible programs. DAVID now provides a
comprehensive set of functional annotation tools for
investigators to understand biological meaning behind
large list of genes. For any given gene list, DAVID tools
are able to:

‘ ‘ Search ‘

What's Important in DAVID?

* Cite DAVID

» IDs of Affy Exon and Gene arrays supported

» Novel Classification Algorithms

» Pre-built Affymetrix and Illumina
backgrounds

» User's customized gene background

» Enhanced calculating speed

Statistics of DAVID
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https://www.proteinatlas.org/

HUMAN PROTEIN ATLAS <

=MENU HELP NEWS

SEARCH!

apob Search Fields »

e.g. RBM3, insulin, CD36

SARS-CoV-2 relevant proteins

BRAIN ATLAS BLOOD ATLAS
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https://www.proteinatlas.org/

HUMAN PROTEIN ATLAS®

=MENU

LRP2

HELP

NEWS

LRF2

BRAN

RNA

BLOOD
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HUMAN PROTEIN ATLAS SUMMARY'

Protein

Gene name'

Tizsue Bpel:iﬁl:il'yi
Extracellular location’

Subcellular location’

Cancer prognestic
SUMmary

Brain speciﬁcityi
Blood speciﬁcityi

Predicted location'

Protein function (UniProt)’

Malecu Ia_r function
{UniProt)’
Biolngica_l process
{UniProt)'

Disease involvement'

Gene summary {Entrezii

Apolipoprotein B
APOB

Group enriched (intestine, liver)

Secreted to blood

Vesicles, Cytosol
Gene product is not prognostic

Mot detected in human brain

Not detected in immune cells

Secreted

Apolipoprotein B is @ major protein constituent of chylomicrons (apo B-48). LDL (apo B-100) and VLDL (apo B-100). Apo B-100 functions as
a recognition signal for the cellular binding and intemalization of LDL particles by the apoB/E receptor. show less

Heparin-binding

Cholesterol metabolism, Lipid metabolism, Lipid transport, Steroid metabolism, Sterol metabolism, Transport

Atherosclerosis, Disease mutation

This gene product is the main apolipoprotein of chylomicrons and low density lipoproteins. It occurs in plasma as two main isoforms, apob-
45 and apoB-100: the former is synthesized exclusively in the gut and the latter in the liver. The intestinal and the hepatic forms of apoB are
encoded by a single gene from a single, very long mRNA. The two isoforms share a common N-terminal sequence. The shorter apoB-48
protein is produced after RNA editing of the apoB-100 transcript at residue 2180 (CAA-=UAA), resulting in the creation of a stop codon, and
early translation termination. Mutations in this gene or its regulatory region cause hypobetalipoproteinemia, normotriglyceridemic
hypobetalipoproteinemia, and hypercholesterolemia due to ligand-defective apoB, diseases affecting plasma cholesterol and apoB levels.
[provided by RefSeq, Jul 2008] show less
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Tissue specificity (RNA) Tissue enhanced (kidney, parathyroid gland)
Tissue distribution (RNA)}  Detected in some Human regional specificity’ LOW region specificity

Membranous expression mainly in renal tubules and Pig regional specificity’ Low region specificity
parathyroid gland.

Protein expressioni .
Mouse regional specificity’ MOt detected

CELL ATLAS BLOOD ATLAS!
" 1

Granulocytes Monocytes Dendritic Cells NK-cells B-cells T-cells
i il
-"l.
h
b =z ¥
Immune cell specifi ::it].ri Mot detected
Detected in blood by No (not applicable)
: i ) i ; immunoassay
Main location® Localized to the Vesicles, Mitochondria Detected in blood by o
cell line spe-c:iﬁcityi Group enriched {AFQE, CACO—E} mass spectrometry’

Baw ID mokeT ObiTb cneunduyeH Ans Kakom-ambo TKaHW, MOXKET NPUCYTCTBOBATL Be3e
AN HUTAE He OblTb AeTeKTUPOBaH
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LRPZ ‘?. 0% a RNA || RNA

SUMMARY TISSUE—- CELL PATHOLOGY BRAIN BLOCD

GENERAL INFORMATION'

RNA EXPRESSION Gene name' LRP2
HUMAN CELLS Gene description LOL receptor related protein 2
Protein class' Disease related genes
GENE/PROTEIN Plasma proteins
Potential drug targets

ANTIBODIES TETEEIIEE

AND ‘n' Predicted location! _ Intracellular, Membrane
VALIDATION

Number of transcripts' 2

Dicti :
ictionary HUMAN PROTEIN ATLAS INFORMATION'

. Mitochondria  symmary! Localized to the mitochondria & vesicles.
icityi | Group enriched (AF22, CACO-2
. . RNA cell specificity! p (i )
RNA cell distribution! ~ Detected in some
Protein evidence' Evidence at protein level
el Localized to the Vesicles (approved), Mitochondria (approved)

Main location’
e Mitochondria

single-cell variation'  Single-cell variation in protein expression observed.
a Vesicles

DATA RELIABILITY!

Reliability score’ D Approved
Antibodies’ HPA0B4792

All non detected compariments s e
LRPZ detected in Vesicles and Mitochondria

SHOW MORE
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LRPZ

RMA RNA

AN BLOOD

CEr I

PRIMARY DATA

GENEPROTEIN

ANTIBODIES
AND Y
VALIDATION

Déctionary

Tizzus protsome

Geng nams' LRP2
Gene descrption LOL receptor related protein 2
Praotain ctass! Diz=ase related ganes
Plssma proteins
Potential drug targets
Transporters
Pradicied lecation Intracellular, Membrane
Mumbsr of transcripts’ 2

HUMAN PROTEIN ATLAS INFORMATION!

RN tissus apecinpity!  Tis5Ue enhanced (kidney, parathyroid gland)

R fzus disfibution’ Detected in some

Eratsin svidencs’ Evidence at protein leved

Prabain expression’ Membranous expression mainly in renal tubulss and parathyroid gland.

INBAUMHOHI STOCHEM STRY DATA RELIABILITY

e Antibody staining consistent with FAA expression data,
Rellanllity scors! {_) Enhancsd
oo HPAN05380, HPADE4TA2

SHOW MORE

RNA AND FROTEIN EXPRESSION SUMMARY!

IETI=ET)  Deiection Al organs

Endocrine fissuss

Proamal digestive tract 9

Gastrointestinal tract |$ I _—

Liver & gallbladder

Kidney & urinary

RMA exprassion (NX)' Protein expression (score)'

Erain @ : X
- 9

Lung |¢

O

Pancrzas
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https://www.genome.jp/kegg/

KEGG v

Search Help

= Japanese

KEGG Home
Release notes

Current statistics
Plea from KEGG

KEGG: Kyoto Encyclopedia of Genes and Genomes

KEGG is a database resource for understanding high-level functions and urilities of
the biclogical system, such as the cell, the organism and the ecosystem, from
maolecular-level information, especizlly large-scale molzcular catasets generated by
genome sequencing and other high-throughput experimentsl technologies.

See Releasze notes (April 1, 2020} for new and updated features.

KEGG Database
KEGG owverview
Searching KEGG
KEGG mapping

Color codes & Main entry point to the KEGG web service

KEGG Objects KEGG2 KEGGS Table of Contents [Update notes | Release history]
Pathway maps

Brite hierarchies & Data-oriented entry points

KEGG PATHWAY  KEGS pathway maps

KEGG DB links Classification
KEGG BRITE BRITE hierarchies znd tables A
Kf{iggif:;“'e KEGG MODULE  KEGG modules Brite
e KEGG ORTHOLOGY KO functional erthologs  [Annotation] Brite table
KEGG GEMOME  Genomes [Pathogen | Virus | Plant] :;"gd)'i__'E .
KEGG FTP KEGG GEMES Genes and proteins  [SeqData) Drg;n'f::""’
Subscription KEGG COMPOUND Smzll maolecules Compound
KEGG GLYCAN Glycans Nl_et'.-.':-rk_ .
GenomeMet KEGG REACTION  Biochemical reactions  [RMaodule] EL‘Z‘?;?E%EJED"
DBGET/LinkDB KEGG ENEYME Enzyme nomenclaturs Drug lfTarget:l
KEGG HETWORK  Dizease-related network elaments
Feedback

Copyright request

KEGG DISEASE
KEGG DRUG

Humazan diseases [Carcer]
Drugs [Mew drug approvals]

KEGG MEDICUS Health information resource [Drug labels ssarch]

Kanehisa Labs
& Organism-specific entry points

KEGG Organisms  Enter org code(z) Go | hsa hsaeco

& Analysis tools

KEGG Mapper

KEGG PATHWAY/BRITE/MODULE mapping tools

ElastKOALA BLAST-based KO annotation and KEGS mapping
GhostKOALA GHOSTX-based KO annotation and KEGG mapping
KofamKOALA HMM profile-based KO annotation and KEGG mapping
ELAST/FASTA Sequence similarity szarch

SIMCOMP Chemical structure similzrity search

Copyright 1995-2020 Kanehisa Laboratories


https://www.genome.jp/kegg/

Basic understanding
of biological systems

B

Practical applications
for use in society

19

Systems information '

Biological systems

>

+

.| Building blocks

Health information

19y

Genomes
Metagenomes

%+

B

Metabolomes Personal genomes

Pathogen genomes



Current Statistics

KEGG Database as of 2020/4/29
Systems information

KEGG PATHWAY
KEGG BRITE
KEGG MODULE

Pathway maps, reference (total)
Functional hierarchies, reference (total)

KEGG modules
Reaction modules

Genomic information

KEGG ORTHOLOGY KEGG Orthology (KO) groups

KEGG GENOME

KEGG GEMES

KEGG S5DE

KEGG organisms
(540 eukaryotes, 5659 bacteria, 218 archaea)
KEGG selected viruses

Genes in KEGG crganisms and other categories
{including 4,057 addendum, 372,625 viral)
(see annotation statistics)

Best hit relations within GENES

Bi-directicnal best hit relations within GENES

Chemical information

KEGG COMPOUND Metabolites and other small molecules

KEGG GLYCAN

KEGG REACTION

KEGG ENZYME

Health information

KEGG METWORK

KEGG VARIANT
KEGG DISEASE
KEGG DRUG

KEGG ENVIRON
Drug_labels
KEGG MEDICUS

KEGG MEDICUS

Glycans

Biochemical reactions
Reaction class

Enzyme nomenclature

Disease-related network elements
Metwork variation maps

Human gene variants
Human diseases

Drugs
Drug groups

Crude drugs and health-related substances

Japanese prescription drug labels from JAPIC
Japanese OTC drug labels from JAPIC

FDA prescription drug labels linked to DailyMed
FDA OTC drug labels linked to DailyMed

537 (705,156)
200 (247,573)

394
41

23,354
6,517

341
31,487,727

375,636,238,942
18,772,924,969

18,700
11,040

11,415
3,165

7,736

1,011
114

416
2,420

11,255
2,276

864

14,076
11,011

27,668
36,506

45



Category Database Content Color

KEGG PATHWAY KEGG pathway maps
ﬁ";ztr?n”;% o KEGG BRITE BRITE hierarchies and tables ‘[@3
KEGG MODULE KEGG modules
KEGG ORTHOLOGY (KQO) Functional orthologs K[cc
ﬁ?gr?mme:;cn KEGG GENOME KEGG organisms (complete genomes)
KEGG GENES Genes and proteins
KEGG S5DBE GENES sequence similarity
KEGG COMPOUND Small molecules
) KEGG GLYCAN Glycans
ﬁ?gm‘;an' o KEGG REACTION Biochemical reactions K[@c
KEGG RCLASS Reaction class
KEGG ENZYME Enzyme nomenclature
KEGG NETWORK Disease-related network elements
KEGG VARIANT Human gene variants
Health KEGG DISEASE Human diseases lkc
information KEGG DRUG Drugs
KEGG DGROUP Drug groups
KEGG ENVIRON Health-related substances

Chemical information category is collectively called KEGG LIGAND
Health information category integrated with drug labels is called KEGG MEDICUS



Pathway Maps

KEGG PATHWAY is a collection of manually drawn pathway maps representing our knowledge on the
molecular interaction, reaction and relation networks for:

1. Metabolism
Global/overview Carbohydrate Energy Lipid MNucleotide Amino acid Other amino Glycan
Cofactor/vitamin Terpenoid/PK Other secondary metabolite Xenobiotics Chemical structure

. Genetic Information Processing

. Environmental Information Processing

. Cellular Processes

. Organismal Systems

. Human Diseases

. Drug Development

e = T R - S S
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Ko

ENZYME: 2.7.7.4

Entry

EC 2.7.7.4 Enzyme

Name

sulfate adenylyltransfterase;
ATP-sulfurylase;
adenosine-5'-triphosphate sulfurylase;
adenosinetriphosphate sulfurylase;
adenylylsulfate pyrophosphorylase;

ATP sulfurylase;

ATP-sulfurylase;

sulfurylase

Class

Transferases;
Transferring phosphorus-containing groups;
Nucleotidyltransferases

BRITE hierarchy

Syshame

ATP:sulfate adenylyltransferase

Reaction(IUBMB)

ATP + sulfate = diphosphate + adenylyl sulfate [RN:ROB529]

Reaction(KEGG)

RO0529;
(other) R®4929

Reaction

Substrate

ATP [CPD:C00002];
sulfate [CPD:CRBB59]

Product

diphosphate [CPD:C00013];
adenylyl sulfate [CPD:C00224]

Comment

The human phosphoadenosine-phosphosulfate synthase (PAPS) system is a
bifunctional enzyme (fusion product of two catalytic activities). In a
first step, sulfate adenylyltransferase catalyses the formation of
adenosine 5'-phosphosulfate (APS) from ATP and inorganic sulfate. The
second step is catalysed by the adenylylsulfate kinase portion of 3'-
phosphoadenosine 5'-phosphosulfate (PAPS) synthase, which involves the
formation of PAPS from enzyme-bound APS and ATP. In contrast, in
bacteria, yeast, fungi and plants, the formation of PAPS is carried out
by two individual polypeptides, sulfate adenylyltransferase (EC 2.7.7.4)

and adenylyl-sulfate kinase (EC 2.7.1.25).

All links

Pathway (16)

KEGG PATHWAY (14)
KEGG MODULE (2)
Chemical substance (&)
KEGG COMPOUND (&)
Chemical reaction (4)
KEGG REACTION (2)
KEGG RCLASS (2)

Gene (186612)

KEGG ORTHOLOGY (5)
KEGG GENES (8588)
KEGG MGENES (&1373)
RefGene (36726)

Protein sequence (77269)
UniProt (40770)
SWISS-PROT (457)
RefSeq(pep) (35969)
PDBSTR (54)

PMD (19)

DNA sequence (141864)
RefSeq(nuc) (127528)
GenBank (7183)

EMBL (7241)

3D Structure (24)
PDB (24)

Protein domain (%)
InterPro (8)

Pfam (1)
All databases (325804)

Download RDF



Koa pepmeHTa

Knacc — koa nepsBoro yposHaA: 1-7. Homep 04HOr0 M3 CEMMU rNaBHbIX KNacCOB PEPMEHTOB
Moaknacc — koA BTOPOro ypoBHA. Homep xapakTepu3yeT OCHOBHble BMAbl CyHCTPaTOB,
YYaCTBYHOLIMX B AAHHOM BUAE XMMUYECKMX PEeaKLMN,

MNoa-noaKknacc — koA TpeTbero ypoBHsA. Homep onpeaenseT 6o1ee YacTHble NOArpynnbl,
OoTANYatoWMecs NPUPOAON XMMNYECKMX COEANHEHMA IOHOPOB MM aKLLENTOPOB, Y4aCTBYIOLIMX B
NAHHOW noAarpynne peakuun.

Kop, 4eTBepToro ypoBHA — BCe PepMeHTbI, OTHOCALLMECA K AaHHOMY NOA-NOAKAACCY NOAyYatoT
CBOW MOPAAKOBbIE HOMEpPA.

Mpumep: rnoKkosokcngasza —1.1.3.4

K® 1 — OKkcnaopeayKTasbl

K® 1.1 — AnKoronbokcnaopeayKTasbl

K® 1.1.3 — OkcnmaopeaykTasbl, okmcaatowme rpynny CH-OH n BoccTaHaBimMBaroLWmMe KNCIOPOA.
K® 1.1.3.4 — OkcmaopeayKTasbl, OKUCAAOLLME TIKOKO3Y B MPUCYTCTBMN KMCopoaa. Becero
M3BECTHO 3 I/TFOKO30KCKAa3bl M3 Pa3HbIX OPraHM3MOB.

https://ru.wikipedia.org/wiki/%D0%A8%D0%B8%D1%84%D1%80 %D0%9A%D0%A4



https://ru.wikipedia.org/wiki/%D0%A8%D0%B8%D1%84%D1%80_%D0%9A%D0%A4

Knacc

K®d 1
Oxcudopedyrkmass!

Ko 2
Tpaxcghepass!

Ko 3
ludponassi

Ko 4
MNMuaser (cunmasei)

Ko 5
Hsomepasbr

K® 6
TNueasel
(cunmemasei)

Ko 7

TpaHcnokassl

OCHOBHbI€e Kaccbl GepMeHTOB
Koabl nepBoro ypoBHA

Katanuaupyemas peakums

OKWUCNUTENBHO-BOCCTAHOBUTENBHEIE peakuun. MNepeHoc
atomMoB H u O Mnu anekTpoHoe OT ogHoro cydcTpaTa Ha

Apyro#

MNepeHoc (hyHKUMOHANBHOW pynnel OT 0gHOro cybcTpaTa
Ha APYron. 3TO MOXET DbITb METWNBHAA, auWNbHARA,
chocdpatHan rpynna unu amuMHorpynna.

Q6pasoBaHve OByX NPOOYKTOB U3 OOHOro cyBCTpara B
pesynkTate ruaponuaa

Hervaponutuyeckoe gobaeneHne Unu yaaneHus rpynnesl
K unu oT cybctparta. Obpasosanune C-C, C-N, C-O vnum C-
S cBA3K.

BHYTpUMONeKynApHas NepecTaHoBka, TO eCTh
N30MEepU3aLMA Monekynsl cybcTpara

CoefuHeHWe ABYX MONeKyN B peaynsTaTe CUHTEe3a HOBOW
C-0, C-5, C-N nnun C-C ceaaun, CONpPAXEHHOE C
OOHOBpPEMEHHEIM rnaponuaom ATd.

[NepeHoC MOHOB UMK MONEKyN Yepes MeMDpaHbl MAW UX
pasfeneHue B MembpaHax.

Tvn peaxkumu

AH+B —A+BH
(BOCCTAHOENEHHBII)
A+0— A0

(okncneHHsIi)

AB+C—A+BC

AB +H;0 — AOH
+BH

RCOCOOH —
RCOH + CO,

AB — BA

X+ Y+ATP — XY
+ADP + Pi

AB + Cigige 1) —
AB™ + Cpige 9

BaxHenAwWwWe nogknaccol

[erngporeHasa, OKCUAasa, NepoKCUaasa, PeyKTasa, MOHOOKCUAA3a, AUOKCUTeHasa

amMuHoTpaHcepasa, thocdoTpaHcthepasa, C1-TpaHcdepasa, MUKoaUNTpaHchepasa

acTepasa, MUKO3UN-TWApOnasa, NnenTuaasa, amiaasa

C-O-nwasa, C-S-nnasa, C-N-nvasa, C-C-nvaza

anKMepasa, UNC-TPaHC-U30Mepasa, BHYTPUMONEKYNAPHaA OKCMOOpenyKTasa 1 ap.

C-O-nvraza, C-S-nwrasa, C-N-nvraza, C-C-nurasa

EC 7.1 - TpaHcnokauma H™; EC 7.2 - TpaHcnokauma HeopraHM4eCKMX KaTMoHOB M WX Xenartos; EC 7.3 -
TpaHCNoKalUMA HeopraHudecknx aHnoHoB; EC 7 4 - TpaHcnokauwa aMuHokucnoT v nentuaos; EC 7 5 -
TP&HCINOKaUMA YIMEBOO0E M X NPou3BogHelX, EC 7.6 - TpaHcnokauwa Apyrix COeanHEHWIA [

https://ru.wikipedia.org/wiki/%D0%A8%D0%B8%D1%84%D1%80 %D0%9A%D0%A4
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MOXHO UCKaTb OT OpraHn3ma

% Search | KEGG v | for |neurospora crassa Go || Clear

Database: KEGG - Search term: neurospora crassa
KEGG GENES

cmi:CMM_2688
no KO assigned | (GenBank) unnamed protein product; putative acetyl xylan esterase (XP_330314.1|
hypothetical protein [Neurospora crassa); AAC39371 1| acetyl xylan esterase Il precursor [Penicillium
purpurogenum])., pfam01083, Cutinase, Cutinase.; Conserved hypothetical protein

vg: 1449901
no KO assigned | (RefSeq) MSV087, MseVgp087: Melanoplus sanguinipes entomopoxvirus; ORF MSV087
putative thioredoxin, similar to Neurospora crassa GB:D45892

v 1449935
no KO assigned | (RefSeq) MSV144, MseVgp144; Melanoplus sanguinipes entomopoxvirus;, ORF MSV144
putative ubiguitin, similar to Neurospora crassa GB:U01220

KEGG GENOME

T01034
ncr, 367110; Neurospora crassa OR74A

KEGG MGENES

T30455:18971

similarity to hypothetical protein CAD21257 .1 - neurospora crassa
T30456:15058

similarity to hypothetical protein CAD21257 .1 - neurospora crassa
T30579:1733

similarity to hypothetical protein CAD21257.1 - neurospora crassa

KEGG ENZYME

3.1.301
Aspergillus nuclease 51; endonuclease 51 (Aspergillus); single-stranded-nucleate endonuclease;
deoxyribonuclease 51; deoxyribonuclease S1; nuclease S1; Neurospora crassa single-strand specific
endonuclease; 51 nuclease; single-strand endodeoxyribonu « » »



K[GG

GENOME: Neurospora crassa

Help

Entry Te1034 Complete Genome
Name ncr, 367116
Definition [Neurospora crassa OR74A
Category Reference genome
Annotation |yes g .. organism
Taxonomy TAX:367110

Lineage |Fukaryota; Fungi; Dikarya; Ascomycota; Pezizomycotina; Sordariomycetes;

Sordariomycetidae; Sordariales; Sordariaceae; Neurospora

Taxonomy

Data source

RefSeq (Assembly:GCF 000182925.2)
BioProject:132

Original DB|Broad
Statistics |[Number of protein genes: 9758
Number of RNA genes: 416
Created 2007
Reference (PMID:12712197
Authors |Galagan JE, Calvo SE, Borkovich KA, Selker EU, Read ND, Jaffe D,
FitzHugh W, Ma LJ, Smirnov S, Purcell S, et al.
Title The genome sequence of the filamentous fungus Neurospora crassa.
Journal |Nature 422:859-68 (2003)

DOI:1©.1838/naturedl1554

DBGET integrated database retrieval system

All links

Ontology (43)
KEGG BRITE (43)
Pathway (297)
KEGG PATHWAY (119)
KEGG MODULE (178)
Genome (1)
ASSEMBLY (1)
Gene (15422)
KEGG GEMES (10174)
KEGG MGEMES (613)
RefGene (4635)
Literature (1)
PubMed (1)
Taxonomy (1)
TAX (1)
411 databases (15765)

Download RDF



https://www.kegg.ip/kegg/rest/keggapi.html

https://www.genome.jp/linkdb/

Link-only Databases

7o Go Searchable Databases in DBGET
umeso [/ N
TC /" DBGET Databases T\, omm
CAZy (S‘» stems KEGG Medicus\
AR = ( —) i
TAX i Pathway l I Network Disease i ot
,. i
Clnvar \ 7} A ChEBI
W - - <. i X
Pfam AAinde;
= Reaction PDB-CCD
s e Enzyme Compound CarbBant IDMET
Bnsas oc RClass Glycan
s e &/ =) vk
\mssm RefSeq  UniProt SWISS-PROT  PDBSTR PDE /
OmimVar 2 » S

SCOoP
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MassBank

JCGGDB
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https://www.kegg.jp/kegg/rest/keggapi.html
https://www.genome.jp/linkdb/

https://reactome.org/

' reo Cto m e ® About~ (¥ Content~ 7= Docsv £ Toolsv & Community v & Download

Find Reactions, Proteins and Pathways

e.g. 095631, NTN1, signaling by EGFR, glucose m

Pathway Browser Analysis Tools ReactomeFIViz Documentation
Visualize and interact with Reactome Merges pathway identifier mapping, Designed to find pathways and network Information to browse the database
biological pathways over-representation, and expression patterns related to cancer and other and use its principal tools for data

analysis types of diseases analysis


https://reactome.org/

zuj Analysis tools

Options Analysis

Step 1: Select a file from your computer or paste your own data and click on the corresponding "Continue" button.

Analyse gene list )
L Select data file for anaIySIS: BHﬁepwre cbaﬁn dain He BblﬁpaH Continue

Paste your data to analyse or try example data sets: Some examples:

D73@039F16Rik UniProt accession list

Analyse gene Scyli -
? i Gene name list
expression 1760023B02R 1k

17€0034H14R1ik )

Ebxo8 Gene NCBI / Entrez list

Small molecules (ChEBI)

0 ; LOC108046254 Small molecules (KEGG)
LOCleee47604

Microarray data

Species Comparison Metabolomics data
Slc25als6
Slc25a40
Rpsékas

Cancer Gene Census (COSMIC)

Tissue Specific Expression (HPA)

Continue
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Signaling
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# eoctome 3

= Event Hierarchy:

v - o
Metabolism (77/3,634) FDR: 9.99E-1

= Metabolism of carbohydrates (10/456) FDR: 8.38E-1

'¥- Inositol phosphate metabolism (1/90) FDR: 9.24E-1

@ '&’i Ll Metabolism of lipids (21/1,437) FDR: 10E-1

e =5 Integration of energy metabolism (3/145) FDR: 7.82E-1

FATTY ACID METABOLISM

===

'g Regulation of insulin secretion (3/106) FDR: 6.62E-1

® % Glucagon signaling in metabolic regulation (2/40) FDR: 6.62E-1

=% PKA-mediated phosphorylation of key metabolic factors (2/7) FDR: 6.62E-1 | “dsddia?

"g Insulin effects increased synthesis of Xylulose-5-Phosphate
P » Activation of PP2A by Xylulose-5-phosphate

=1 AMPK inhibits chREBP transcriptional activation activity

'Ti: PP2A-mediated dephosphorylation of key metabolic factors

N\

KETONE BODY METABOLISM P m— %
7 S

@ s k YLCFA-CoA JE 3

i

@ 'g ChREBP activates metabolic gene expression
“%1 Metabolism of nitric oxide: NOS3 activation and regulation (1/41) FDR: 6.9E-1
=% Y The citric acid (TCA\) cycle and respiratory electron transport (11/235) FDR: 6.62E-1
“%: Metabolism of nucleotides (3/253) FDR: 9.76E-1
% Metabolism of vitamins and cofactors (9/377) FDR: 7.48E-1
& Metabolism of amino acids and derivatives (15/661) FDR: 8.48E-1
=%: Y Metabolism of porphyrins (2/74) FDR: 6.62E-1
A Biological oxidations (9/545) FDR: 9.74E-1
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Enrichr



Login | Register

ﬁ E Nric h I’ https://maayanlab.cloud/Enrichr/ ¢ s¢ gga ists analyzed

339,299 terms
What's new? @ Gene search  Termsearch  About  Help 172 libraries

Input data

Choose an input file to upload. Ei tor  Paste a list of valid Entrez gene symbols on each row in
a list of genes. the text-box below. Try a gene set example.

Try an example BED file.

/

b

0 gene(s) entered

In order to enable others to search your list please enter a brief description of it.

(] Contribute your list so it can be searched by others
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Login | Register
Q@ Enrichr 15560 s

339,299 terms
BB What'snew? Libraries Genesearch Termsearch  About  Help 172 libraries

Input data

Choose an input file to upload. Either in BED format or ~ Paste a list of valid Entrez gene symbols on each row in
a list of genes. the text-box below. Try a gene set example.

Try an example BED file.
Yy P Nsun3 -

BuibepuTe chaiin | daitn He BuiGpaH Polrmt
Nlrx1
5fxn5
Zc3hl12c
Slc25a39
Arsg
Defb29
Ndufb6 -
Zfand1 P

375 gene(s) entered

J Contribute your list so it can be searched by others
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Login | Register

s Enrichr

Pathways  Ontologies  Diseases/Drugs  Cell Types Misc  legacy  Crowd

Sample gene list (375 genes)

<

oy
g
m
t
w
[n]
W
=3
3
n
=
=]
el
=
b2

ChEA 2016 o

-5eq MESCs Mouse

hIP-Seq LIVER Maouse

IP-Seq MESCs Mouse

4 ChIP-5eq ESCs Mouse

TF Perturbations e

Followed bi Exiression

_REEDSID GENE
_0002 CREEDSID GENE
- 155+ crecoso Gen
- GSE50002 CREEDSID GENE

Enrichr Submissions TF- @
Gene Coocurrence

o

Ana=

ENCODE and ChEA [i]
Consensus TFs from

TRRUST Transcription @
Factors 2019

m
=4
: I

S

o

2

A

w

=

o

@

a

3

o
o

e

PPARGCTA mouse
MRF1 mouse

TCF21 mouse

TRANSFAC and JASPAR @
PWMs

SOX2 (human)
NFATC2 (human)

FOXF2 {(human)

miRTarBase 2017 Li]

ARCHS4 TFs Coexp o

RCHS54 coexpression
ARCHS4 coexpression

ARCHS4 coexpression

tf ARCHS4 coexpression

IncHUB IncRNA Co- o

Xpression

HM ChIP-seq

rimary Cells

CD34 Primary Cells

ENCODE TF ChIP-seq o

Anar
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@&’ Enrichr eGSR o R

Transcription  Pathways  Ontologies [QMEEEEIIEEY Cell Types  Misc  Legacy  Crowd

~Zug/uilv ) Sample gene list (375 genes)

COVID-19 Related Gene Sets Table Clustergram  Appyter &% ©

Click the bars to sort. Now sorted by p-value ranking.

Krogan

I from Krogan

-2 in A549-ACE2 treated with Terfenadine from GSE1546

2 in ferret trachea from G5E147507

Down Genes Mouse Lung from GSE19137:GPL1261:5

SARS-CoV perturbation Down Genes bronchial epithelial 2B4 from GSE17400:GPL570:5
COVID19-Orf9c protein host PPI from Krogan
Down-regulated by MHV-A59 in murine liver 3d from GSE146074
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N
ﬁSEJL#

Gene Set Enrichment Analysis

Downloads

GSEA Home Molecular Signatures Database

» MSigDB Home

» About Collections

» Browse Gene Sets

MSigDB Collections UC San Diego EBROAD

INSTITUTE
» Search Gene Sets

» Investigate Gene Sets

The 32284 gene sets in the Molecular Signatures Database (MSigDB) are divided into 9 major collections, and several sub-collections.
See the table below for a brief description of each, and the MSigDB Collections: Details and Acknowledgments page for more detailed
descriptions. See also the MSigDB Statistics and the MSigDB Release Notes.

» View Gene Families
» Help

Click on the "browse gene sets” links in the table below to view the gene sets in a collection. Or download the gene sets in a
AH H OTa LlIM n Cl'pyl'l nu pO Ba Hbl N O collection by clicking on the links below the "Download GMT Files" headings. For a description of the GMT file format see the Data
Formats in the Documentation section. The gene sets can be downloaded as NCBI (Entrez) Gene Identifiers or HUGO (HGNC) Gene
9 Konne KLlIMﬂM, Symbols. An XML file containing all the MSigDB gene sets is available on the Downloads page.

MOHO CKa4aTb BCe cpasy,
NnMB0o oTAENbHbIE KONNEKLNMU
NN QHHOTALUN BHYTPU
KONJTIEKLUNA.

http://www.gsea-

H: hallmark gene sets
(browse 50 gene sets)

Hallmark gene sets summarize and represent specific well-
defined biclogical states or processes and display coherent
expression. These gene sets were generated by a computational
methodolegy based on identifying overlaps between gene sets in
other MSigDB ccllections and retaining genes that display
coordinate expression. details

Download GMT Files
Gene Symbaols
MCBI (Entrez) Gene IDs

C1: positional gene sets
(browse 278 gene sets)

Gene sets corresponding to each human chromosome and each
cytogenetic band. details

Download GMT Files
Gene Symbols
NCBI (Entrez) Gene IDs

C2: curated gene sets
(browse 6290 gene sets)

msigdb.org/gsea/msigdb/collections.jsp

Gene sets in this collection are curated from various sources,
including online pathway databases and the biomedical literature.
Many sets are also contributed by individual domain experts. The
gene set page for each gene set lists its source. The C2 collection
is divided into the following two sub-collections: Chemical and
genetic perturbations (CGP) and Canonical pathways (CP).
details

Download GMT Files
Gene Symbols
NCBI (Entrez) Gene IDs
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Konnekuunmn BrkntovatoT B ceba u
LWMpoKo nssectHble GO, KEGG,
Reactome...

TaK un bonee
creunannusnupoBaHHble
KONNEeKUMU:

- CBfiI3aHHble C UMMYHHOM
ECTb N mapKepbl KNETOYHbIX
TMNOB, cObpaHHbIe NO
HeckonbKknm scRNA-seq
nybamKaumam.

Ha aTOM e canTe MOXKHO CKayaTb

MO ana GSEA aHanusa.

TaK e MOXHO UCNO/Nb30BaTb
Beb-cepBUC
https://www.genepattern.org/

Number of gene sets (thousands)

20
18
16

14

12

10

®h: Hallmarks

¢7: Immune Signatures
¥ ¢6: Oncogenic Activation
®¢c5: Gene Ontology

c4: Computational

¢3: Motifs
¥ c2: Curated

‘c1: Positional

10 11 214 25

3.1

4.0

5.1

5.2

2005 2005 2007 2007 2010 2012 2013 2015 2016 2016 2017

version
year
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https://genome.ucsc.edu/

SHNLA CRUL Beaeie® P T050 . Genome Browser

ﬁ" Genomes Genome Browser Tools Mirrors Downloads My Data Projects Help About Us
4

Our tools

B Genome Browser
interactively visualize genomic data

m BLAT

rapidly align sequences to the genome

m Table Browser
download data from the Genome Browser database

B Variant Annotation Integrator
get functional effect predictions for variant calls

m Data Integrator
combine data sources from the Genome Browser database

m Genome Browser in a Box (GBiB)
run the Genome Browser on your laptop or server

B |n-Silico PCR

rapidly align PCR primer pairs to the genome

m LiftOver

convert genome coordinates between assemblies

B Track Hubs

import and view external data tracks

m REST API

returns data in JSON format
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UNIVERSITY OF CALIFORNIA

SHTH GAUL

Genomes

Genomics
Institute

Genome Browser

; Q Genome Browser Gateway

Tools

Mirrors

Downloads About Us

My Data

Projects Help

Browse/Select Species

AR SPECIES

Rat Zebrafish

Fruitfly

Worm

alin
Enter Species or common name

REPRESENTED SPECIES

Yeast

Find Positj

uman Assembly

| Dec. 2013 (GRCh38/hg38)

@eTtion/Search Term
|Enter position, gene symbol or search terms I
Current position: chrX:15,560,138-15,602,945 £

Human Human Genome Browser - hg38 assembly view sequences ]
Q Chimp
Bonobo
Gorilla UCSC Genome Browser assembly ID: hg38
Sequencing/Assembly provider ID: Genome Reference Consortium Human GRCh38.p12
Orangutan (GCA_000001405.27)
Gibbon Assembly date: Dec. 2013 initial release; Dec. 2017 patch release 12

Green monkey

Crab-eating macaque

. Rhesus
Baboon (anubis)

Bahoon (hamadryas)

Assembly accession: GCA_000001405.27

NCBI Genome ID: 51 (Homo sapiens (human))

NCBI Assembly ID: 5800238 (GRCh38.p12, GCA_000001405.27)
BioProject ID: PRINA31257

Homo sapiens
(Graphic courtesy of CBSE)

Search the assembly:

Proboscis monkey —

1) BbibupaeM yenoseka — Human
2) Bepcusa reHoMa venoseka — GRCh38/hg38
3) B pa3spen Position/Search Term BBOAMM Ha3BaHWe CBOEro reHa wuim
KOOpAWHAaTbl NOKYyCa
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Genomes Genome Browser Tools Mirrors Downloads My Data View Help About Us

UCSC Genome Browser on Human Dec. 2013 (GRCh38/hg38) Assembly

move <<< | << | < | > | >> | >>> zoomin 1.5x | 3x | 10x | base  zoom out| 1.5x | 3x | 10x | 100x

chr2:21,001,429-21,044,073 42,645 bp. l enter position, gene symbol, HGVS or search terms I go

chrz p24. 0 [ T T B BNcoi N

Scale 18 ki} { ha3s

chra: 21, 005, 68| 21,010, 806) 21, 915, 88| 21 828, aaal 21, 025, 000 21 638, 008| 21, 835, aae| 21, 648, aas|
Reference Assemb Fix Patch Sequence Alignmen
Reference ﬁssemblu ﬁlrernate Haplctgne SEGUEHCE ﬁl\gnments

AT Haplotypes
Chromosome Bands LOCa1\ZEd by FISH Mapping Clones

[ R

GENCODE V3E Gommrehens1ve Transcript Set (only Basic displaded by default)

Gl e -

818372, 1
AF OF e+t PP}
NCBI RefSeq genes curated subset (NM_x, NR_», NP _& or YP, I) - ﬁnnoratnon Release NCBI Homo sapiens Updated Annotation Release 1689.20819896S (2819-89-18)

1|hCRNﬁ RNﬁ—SEﬁ reads expressiohn abunaan:es
Erege
co
Foreskif
He.
hLF,
hLF,
K i clrfge
L i
L
LumphNgH
0w
Flacenty |
Frost
SkeletalMus
Teste:
Tested |
Thurdli
WhiteBloodCHl 1
=i TincRNA and TUCP transcorsints

[eH DK30Hbl NHTPOHLI
Ha)xnmaeM Ha Ha3BaHWe reHa u nonagaeM Ha CcTpaHuuy ero noapobHoro
OMUCaHn4

[

=
AW DD AL DD TLE MRS A

=

F
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Ob6paTnTe BHUMaHME Ha TPEK KOHCEPBAaTUBHOCTU

chrd ¢p32.3 [N T B B F B ES | Ik 31 . ) giz [l IEEEEEE BB . | ECEINT B FTEE o4

scale 18 kb} e | ha3s
chri | 55, 845, aaa| 55, 8540, oonl 55, 655, eesl 55, 860, 888|
rReferehce As iy Fax Patch Sequence Alignments
Reference ﬁssemb 14 Alternate Hap 10!’99? Sequence Alignments

ATt Haplotypes
Chromosome Bands Localized by FISH Mapping Clones
Chromosome EBand 1p32.3
GENCODE v32 Comprehensive Transcript Set (only Basic displaved by default)

a7 g
%, ME_¥, NP_® or YF_%) - Annotation Release NCBI HOomo =apiens Updated Annotation Re1ease 189,208196985 (2819-089-18)

i
NCE1 RefSeq genes, curated subsef

PCSKS mil L y 4 - i - o b i

FCSK9
1incRNA RHA-Seq reads expression abundances
Adipose
Adrenal
Brain
Brain_R
Breast
colon
Foreskin_R
Heart
MLF_r 1
hLF_rza
Kidney
L iver
Lung
LymphMNode
Owary
Flacenta_R
Frostate
SkeletalMuscle
Testes
Testes_R
Tharoid
WhiteBloodCe 1]
1incRHA and TUCP transcripts

C/0 and H/ACA Box snoRNAS, scaRNAs, and microRNAsS from snoRNABase and miRBase

Transfer RMA Gehes Identified with TRNASCan-SE [¥H
OMIM Al1elic Wariants

OMIM Alleles
Gene Expression in 53 Tissues from GTEX RNRA-sSeq of S555 samples (578 donors)

FCSK9
mu
188 H3K27AC Mark (Often Found Near Regulatord Elements) on 7 cell lines from ENCODE
Lavered H3IK27A
- L e
DHase I Hypersensitivity Feak Clusters from ENCODE (S5 ceTT tupes)
DNase Cgisters I - [ [} L [ L) C - _—

88 _ 196 vertebrates Basewise Conservation by FPhyloPf
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MOXXHO CnpdaTaTb BCE TPEKMU

Genomes Genome Browser Tools Mirrors Downloads My Data View Help About Us

UCSC Genome Browser on Human Dec. 2013 (GRCh38/hg38) Assembly

move | <<< | << | < > | >> | >>> |zoomin| 1.5x | 3x [ 10x | base Zzoomout 1.5x [ 3x | 10x | 100x

chr1:55,039,548-55,064,852 25,305 bp. ‘ enter position, gene symbol, HGVS or search terms ‘ go

chrt ¢p32.3) (LI B0 B 0 00 EE (W EVC TS W W e )

Scale 18 kb} | hass
IJ chri: | 55, 845, 808| S5, 859, 898| 55, 855, 8ea| 55,060, 008|
move start Click on a feature for details. Click or drag B§ase position track to zoom in. Click side bars for track options. Drag side bars or move end
< [2.0 > labels up or down to reorder tracks. Dragiracks lef®or right to new position. Press "?" for keyboard shortcuts. < [2.0 >

track search || default tracks | default ordg hide all dd custom tracks || track hubs | configure | multi-region | reverse | resize | refresh

collapse all expand all

OTKpbITb TONIbKO HEKOTOpbIE

mue B mue W nmue B

Genes and Gene Predictions
P12 Updated M

P12 GENCODE v32 P12 QOther RefSeq P12 AUGUSTUS CCDS
hide v hide v % hide v hide v
P12 Aoneran M 1KNMC Goanoe

refresh

Interrupted Rpts _R_e (e Microsatellite Segmental Dups Self Chain
; Viz. = E——— ;
hide v hide = hide v hide v hide v

P12 \WM + SDust
hide v hide v 73




https://genome.ucsc.edu/

SHNTR GRULBeaeie® P7T050 . Genome Browser

ﬁ" Genomes Genome Browser Tools Mirrors Downloads My Data Projects Help About Us

Our tools

B Genome Browser
interactively visualize genomic data

m BLAT

rapidly align sequences to the genome

m Table Browser
download data from the Genome Browser database

B Variant Annotation Integrator
get functional effect predictions for variant calls

m Data Integrator
combine data sources from the Genome Browser database

m Genome Browser in a Box (GBiB)
run the Genome Browser on your laptop or server

B |n-Silico PCR

rapidly align PCR primer pairs to the genome

m LiftOver

convert genome coordinates between assemblies

B Track Hubs

import and view external data tracks

m REST API

returns data in JSON format
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https://genome.ucsc.edu/

SHNTR GRUL B 050 Genome Browser

ﬁ" Genomes Genome Browst 1 Tools N irrors Downloads My Data Projects Help About Us

-/

Our tools

B Genome Browser
interactively visualize genomic data

Variant Annotatio T erCo
get functional effect predictions for variant calls

m Data Integrator
combine data sources from the Genome Browser database

m Genome Browser in a Box (GBiB)
run the Genome Browser on your laptop or server

B |n-Silico PCR

rapidly align PCR primer pairs to the genome

m LiftOver

convert genome coordinates between assemblies

B Track Hubs

import and view external data tracks

m REST API

returns data in JSON format 75
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Table Browser

Use this program to retrieve the data associated with a track in text format, to calculate intersections between tracks, and to retrieve DNA sequence covered by a track. For help in using this application see
Using_the Table Browser for a description of the controls in this form, and the User's Guide for general information and sample queries. For more complex queries, you may want to use Galaxy or our public
MySQL server. To examine the biological function of your set through annotation enrichments, send the data to GREAT. Refer to the Credits page for the list of contributors and usage restrictions associated
with these data. All tables can be downloaded in their entirety from the Sequence and Annotation Downloads page.

clade: genome: [Human ~| assembly: [Dec. 2013 (GRCh38/hg38) v |
group: \ Comparative Genomics h \ track: | Conservation ~ | ‘ add custom tracks || track hubs |
table: | Cons 100 Verts (phyloP100way) v | | describe table schema |

region: © genome O position [chr1:8,916,757-8,919,018 || lookup || define regions |

filter:

subtrack merge:

intersection:

correlation:

output format: Send output to [J Galaxy [ GREAT

output file: |repmask.mm10.bed | (leave blank to keep output in browser)

file type returned: ® plaintext O gzip compressed

Note: to return more than 100,000 lines, change the filter setting (above). The entire data set may be available for download as a very large file that contains the original data values (not compressed into the
wiggle format) -- see the Downloads page.
‘ get output | ‘ summary/statistics |

To reset all user cart settings (including custom tracks), click here.
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https://www.genecards.org/

(%) GeneCardsSuite - GeneCaRNA  MalaCards  PathCards  VarElect  GeneAnalytics  GeneAlaCart  GenesLikeMe

Free for academic non-profit institutions. Other users need a Commercial license  WEIZN

Home User Guide Analysis Toolsw Mews And Views Aboutw Data Access

My Genes Log In / Sign Up

GeneCards"”: The Human Gene Database <y GeneCardsSuite

GeneCards is a searchable, integrative database that provides comprehensive, user-friendly information on all
annotated and predicted human genes. The knowledgebase automatically integrates gene-centric data from ~150
web sources, including genomic, transcriptomic, proteomic, genetic, clinical and functional information.

NGS Analysis

Explore a Gene

IL6

Jump to section for this gene:

Affiliated Databases

Aliases Disorders Domains Drugs Expression Function Genomics Localization

Publications Sources Summaries

Orthologs

Paralogs Pathways Products Proteins Transcripts Variants

Analysis Tools

0 @

@D GeneslikeMe
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é GeneCardsSuite - GeneCaRNA  MalaCards

Home User Guide Analysis Tools+ News And Views

IL6 Gene

Interleukin 6

(Protein Coding) *

PathCards

About-

VarElect  GeneAnalytics  GeneALaCart

Free for academic non-profit institutio

Data Access

GenesLikeMe

er users need a Commercial license

GCID: GCO7P022725'2
GIFS: 502

% &

WEI

My Genes

Genes
Participants
Jncl

Jump to m Disorders Domains Drugs Expression Function Genomics Localization Orthologs
section Paralogs Pathways Products Proteins Publications Sources Summaries Transcripts Variants
Research Antibodies Assays Proteins Inhib. RNA CRISPR Exp. Assays miRNA Drugs Animal Models
Products Cell Lines Clones Primers Genotyping
Proteins Primary Antibodies Proteins Antibodies Assays Genes Antibodies Proteins Lysates Gene Synthesis ORF clones
M) ELISAs Antibcd?:Arrays ! ORIGENE shRMNA Primers CRISPR ! LTI:\I_C_?VUST Elisa Kits ' 6 GenScript Pep‘t\deySerwce Peptide Library
Activity Assays Lentiviral Particles CRISPR

Aliases for IL6 Gene

Aliases for IL6 Gene
Interleukin 6 233

L6234

B-Cell Stimulatory Factor 2 **

CTL Differentiation Factor *

Hybridoma Growth Factor * *

Interferon Beta-2 3

Interleukin-6 ¥ #

IFN-Beta-2 **

BSF-23¢

IFNB2 34

BSF2 23

CDF3#

HGF 23

HSF 23

Interleukin 6 (Interferon, Beta 2) 2
B-Cell Differentiation Factor *
Interferon, Beta 2 2

Interleukin BSF-2 3

IL6 3

GeneCards for Al/ML

Access comprehensive integrated
data from >190 biomedical sources
in machine-readable formats

JSON

XML

csv

API
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https://www.uniprot.org/

* ..

Advanced -

Uanl"Ot .: Q, search

Help Contact

BLAST Align Retrieve/ID mapping Peptide search SPARQL

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

New UniProt portal for the latest

UniRef UniParc Proteomes SARS-CoV-2 coronavirus protein
entries and receptors, updated
independent of the general UniProt

ica release cycle.
Swiss-Prot Sequence clusters Sequence archive Proteome sets
(564,638)
o~ -
i Ls = . WA
b Manually annotated s —
and reviewed.
Records with .
information extracted Forthcoming changes
from literature and Planned changes for UniProt
curator-evaluated Supportmg data
con}pu_tatlonal UniProt release 2021_02
analysis. With a little help from my friend | SwissBioPics
TrIEMBL subcellular location visualization | Change of
T . . . .
Literature citations Taxonom Subcellular locations evidence codes for combinatorial evidence
(214,406,399) E v 3
Automatically ) UniProt release 2021_01
annotated and not Cross-ref. databases Diseases Keywords (Almost) all about that CBASS | Cross-references to
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UniProt $
[ 1]

BLAST Align Retrieve/ID mapping Peptide search SPARQL

Retrieve/ID mapping

Q search

Advanced -

-
L2

Help Contact

How to use Retrieve/ID mapping tool
Enter or upload a list of identifiers to do one of the following:

Retrieve the corresponding UniProt entries to download them or work with them on

this website.
Convert identifiers which are of a different type to UniProt identifiers or vice versa and

download the identifier lists.

1. Enter identifiers, separated by spaces or new lines, into the form field, for example: >
P31946 P62258
ALBU_HUMAN
EFTU_ECOLI
2. If you need to convert to another identifier type, select the source and target type
from the dropdown menus.
3. Click the Submit button.

D Other tutorials and videos & Downloads

@ Help D Help video

1. Provide your identifiers

e.g. P31946 P62258 ALBU HUMAN EFTU ECOLI
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Results

1 out of 1 identifier from UniProtkKB AC/ID was successfully mapped to 1 Gene name ID.

5 Download

1tolofl
P31%46 YWHAB

1tolof1l
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http://www.pantherdb.org/

1. Enter ids and or select file for batch upload. Else enter ids or select file or list from

AARS
CARS
DARS

e
-

BribepuTe chaiin | ®aiin He BbibpaH

workspace for comparing to a reference list.

separate 1Ds by a space or comma

Please login to be able to select lists from your workspace.

PANTHER

Classification System

O Search Enhancer Data

Selec ® 1p List
List Type )
@) Previously exported text search results
O Workspace list
O PANTHER Generic Mapping
O ID's from Reference Proteome Genome
Organism for id list| Absidia glauca (ABSGL)
O vcF File Flanking region | 20 Kb ™
2. Select organism.
Homo sapiens -

Mus musculus

Rattus norvegicus

Gallus gallus

Danio rerio v

3. Select Analysis.

O Functional classification viewed in gene list

® Functional classification viewed in graphic charts

—

®Barchart O Pie chart
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PANTHER

Classification System

http://www.pantherdb.org/

Select Ontology: [ Protein Class Vl View: | 100% v

PANTHER Protein Class
Total # Genes: 22 Total # protein class hits: 21

20
18
16
14
12 Click to get gene list for a category:
§ RNA metabolism protein (PCD0031)
& 10 M protein-binding activity modulator (PCO0095)
M translational protein (PC00263)
8 Web
. o Colors by
6 Color picker powered by "= VisiBone
4
2
o [

Category
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