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e MEDLINE (MEDlars onLINE)
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m National Library of Medicine | 2 shimizu.jwu@_qmaiI.-c...

National Center for Biotechnology Information

PubfQed®
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Advanced

PubMed® comprises more than 37 million citations for biomedical literature from MEDLINE, life science journals, and online books.
Citations may include links to full text content from PubMed Central and publisher web sites.
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Learn Find Download Explore
About PubMed Advanced Search E-utilities API MeSH Database
FAQs & User Guide Clinical Queries FTP Journals
Finding Full Text Single Citation Matcher Batch Citation Matcher
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National Center for Biotechnology Information = JWu@g

m National Library of Medicine

Pu bmed ® SARS-CoV-2 D4 m

Advanced Create alert Create RSS User Guide
Save Email Send to Sort by: | Best match = Display options ¥
—
T 24 )L Best match | DIIE
MY CUSTOM FILTERs [4 - .
245,446 results Page 1 of 24,545 > >>

RESULTS BY YEAR

Jackso 2 Lemo S Lo

Mechanisms of SARS—CoV—Zuentry i@ HEE*)J 0) Eﬁ, jc %%*R

580-021-00418-x. Epub 2021 Oct 5.

Cite Nat Rev Mol Cell Biol. 2022 Jan;23(
PMID: 34611326 Free PMC article.

Share The unprecedented public health and economic impact of the COVID-19 pandemic caused by infection
________________ I' with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has been met with an equally
2%33 252)5 unprecedented sdentific response. Much of this response has focuse ...
FUBLICATICN DATE [] Coronavirus biology and replication: implications for SARS-CoV-2.
C’ 1year 2 Vkowski P, Kratzel A, Steiner S, Stalder H, Thiel V.
Cite Mat Rev Microbicl. 2021 Mar;19(3):155-170. doi: 10.1038/s41579-020-00468-6. Epub 2020 Oct 28.

C' 5 years PMID: 33116300 Free PMC article. Review.
C. 10 years share The SARS-CoV-2 pandemic and its unprecedented global socdietal and economic disruptive impact has

marked the third zoonotic introduction of a highly pathogenic coronavirus into the human population.

C Custom Range ..The eluddation of similarities and differences between ...

TEXT

VAILABILITY

[] Overview of SARS-CoV-2 genome-encoded proteins.

3 Bai C Zhong Q. Gao GF.

|:| Free full text Cite  5d China Life Sd. 2022 Feb;65(2):280-294. doi: 10.1007/511427-021-1964-4. Epub 2021 Aug 10.
PMID: 34387838 Free PMC article. Review.

[ ] Abstract

[ ] Full text Share ) ) _
Severe acute respiratory syndrome Coronavirus 2 (SARS-CoV-2) has spread rapidly throughout the
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Advanced

Search results Save Email

Review > Nat Rev Mol Cell Biol. 2022 Jan;23(1):3-20. doi: 10.1038/541580-021-00418-x.
Epub 2021 Oct 5.

Mechanisms of SARS-CoV-2 entry into cells

Cody B Jackson 1 2, Michael Farzan ', Bing Chen 3 4, Hyeryun Choe ?

Affiliations + expand
PMID: 34611326 PMCID: PMC8491763 DOI: 10.1038/s41580-021-00418-x

Abstract 77\x |‘57 I‘ (% E)

The unprecedented public health and economic impact of the COVID-19 pandemic caused by
infection with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has been met with an
equally unprecedented scientific response. Much of this response has focused, appropriately, on the
mechanisms of SARS-CoV-2 entry into host cells, and in particular the binding of the spike (S) protein
to its receptor, angiotensin-converting enzyme 2 (ACE2), and subsequent membrane fusion. This
Review provides the structural and cellular foundations for understanding the multistep SARS-CoV-2
entry process, including S protein synthesis, S protein structure, conformational transitions necessary
for association of the S protein with ACE2, engagement of the receptor-binding domain of the S
protein with ACE2, proteolytic activation of the S protein, endocytosis and membrane fusion. We
define the roles of furin-like proteases, transmembrane protease, serine 2 (TMPRSS2) and cathepsin L
in these processes, and delineate the features of ACE2 orthologues in reservoir animal species and S
protein adaptations that facilitate efficient human transmission. We also examine the utilitﬁj
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> Review
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> Viral Proteins / chemistry
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e MeSH (Medical Subject Headings)
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MeSH terms

> Animals
> Evolution, Molecular
> Humans
> Membrane Fusion
> Peptidyl-Dipeptidase A / metabolism
> SARS-CoV-2 / immunology
> SARS-Q;QM-_LLQIJ\‘S'IQIO?E‘
Viral Proteins / chemistn
Vv Viral Proteins / metabolism

['Viral Proteins /

ACTIONS CthlStrngigj:R
Search in PubMed
[Search in MeSH |
" a7 1 IR

Add to Search

Related information

PubChem Compound (MeSH Keyword)

['Viral Proteins / chemistry IO/ 1D #
[X. Subheading ([REEE) & XK
— BIZIE, DAILRE IRV BEDILE
MME. R AEZRT

['Viral Proteins / physiologylld. o4 JL
ARV NGB DEEEREZRL .
X, ZENDHEXDIERBTHAHIETTRT
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National Library of Medicine 2

2 shimizu jwu@gmail .

National Center for Biotechnology Information

MeSH | MeSH v| “'«"iral Proteins |
Create alert Limits  Advanced Help
Summary - Sendto: -
PubMed Search Builder —

Search results

Items: 4

Viral Proteins

| Add to search builder | AND  ~ |
| Search PubMed |

| Gene Products_gag YoullTR Tutorial

2. Proteins coded by the retroviral gag gene. The products are usually synthesized as protein precursors or POLYPROTEINS, which
are then cleaved by viral proteases to yield the final products. Many of the final products are associated with the nucleoprotein
core of the virien. gag is short for group-specific antigen.
ear introduced: 1530

any species of virus.

Find related data —
Database: | Select v

) Wiral Regulatory and Accessory Proteins

3. A broad category of viral proteins that play indirect roles in the biological processes and activities of viruses. Included here are
proteins that either regulate the expression of viral genes or are involved in modifying host cell functions. Many of the proteins in Search details —
this category serve multiple functions. "yiral proteins"[MeSH Terms] OR
Year introduced: 2008 (1990} Viral Proteins[Text Word]
] Mucleocapsid Proteins y
4. Viral proteins found in either the NUCLEOCAPSID or the viral core (VIRAL CORE PROTEINS). &
“ear introduced: 1958 Zaarch See more.
Summary - Sendto: -
Recent Activity =

Turn Off Clear
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Full

Viral Proteins

Proteins found in any species of virus.

PubMed search builder options
Subheadings:

|| administration and dosage

HiEINIE
Ww W W
==
moa'
= 3 F
W om oW
m
g
1]
(=}
w

antagonists and inhibitors
biosynthesis

blood

cerebrospinal fluid
chemical synthesis

|| chemistry

|| Restrict to MeSH Major Topic.

subheading: IEEMeSH%Eﬁ(heading)
SL[TEFMICHEEL. KON EE KLY
WA RS BT DR BT EES

[Tl classification || physiology

[ |drug effects [ | poisoning
[“leconomics |_lradiation effects

[l genetics [ | standards

| histary [ I supply and distribution
—limmunaology [“Itherapeutic use
_lisolation and purification || toxicity

~ I metabolism [ Jultrastructure

— pharmacokinetics [“Jurine

[ I pharmacalogy

|_IDo notinclude MeSH terms found below this term in the MeSH hierarchy.

Tree Number(s). D12.776.964
MeSH Unique ID: 0014764
Entry Terms:

« Proteins, Viral

» Viral Protein

« Protein, Viral

« Gene Products, Viral
« Viral Gene Products
+ Viral Gene Proteins

All MeSH Categories

Entry Terms: 21—
FEIGMeSHAEIZTYEV T END

el S DEE

PHERAT DREREN

Chemicals and Drugs Category

Amino Acids, Peptides, and Proteins

Froteins

Viral Proteins

Antigens, Viral

Adenovirus Early Proteins +
Antigens, Viral, Tumor +
Deltaretrovirus Antigens +
Epstein-Barr Virus Muclear Antigens
Hemagglutinins, Viral +
Hepatitis Antigens +

NS Ambimname o

PubMed Search Builder =

| Add to search builder || AMD |
| Search PubMed |

YoullTH Tutorial
Related information —
PubMed
PubMed - Major Topic
Clinical Queries
MLM MeSH Browser
PubChem Compound
Recent Activity =
Turn Off Clear
B viral Proteins
MeSH
B Animals
MeSH

Q “olfactory receptor” AND "homo
sapience”[Organism] AND “pseudage G=ns

Q, “olfactory receptor” AMD "Bos
taurus [Organism] AND "pseudogene’ Gens

Q, “olfactory receptor” AND "Bos
taurus"[Organism] AND “pseudogene: Gens

See more...
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Web of Science

o Clarivate AnalyticsdDWeb of ScienceZ)L—7(C K DR
NTWVWDATA > DFEMT —IN—X

BARIE, H=RFE. AXBIZEOESEFOS
o A )\DOKIF7IH—DitEDEEICIEDTLS

3 Clarivate English v 2 Products

Web of Science"‘ Smart Search Advanced Search @ Signin ~ Register

=< Smart Search > Results for SARS-Cov-2

MENU

a 419,005 results from 12 selected collections -

@ SARS-Cov-2 &> Copy query link

®

+ Add Keywords Quick add keywords: + sars-cov-2 + macrodomain + infoddc22de614 4 + infoddc22eng614 4 + virussequencen + infoddc22eng61442 »

Add collection to search: ¢ + Preprint Citation Index + Research Commons >

See how we processed your query =

419,005 Documents 100 Researchers Analyze Results Create Alert

Refine results Preferred Search Results Sort by
[J 0/419,005 | Add To Marked List ] l Export v l {Combincd Sem... v ] rRelcvancc v < 1 of2000 >

Search within topic...

i . D 1 Web of Science Core Collection
Quick Filters g Characteristics of SARS-CoV-2 and COVID-19 4,356
[0 *® Highly Cited Papers 5,720 Citations
B Semantic search result 6
O O Hot Papers 26 a Hu, B Guo, H: (..): Shi, 2L 165
D B Review Article 49,113 o - References
Mar 2021 | NATURE REVIEWS MICROBIOLOGY 19(3), pp.141-154 @ m
M & Ooen Access 290.805 -
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« Googleh' et
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Google Scholar
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Google Scalar

= Google Scholar  sars-cov-2 n e
& == £11,600,000 £ (0.07 #%) ® JoJo—L k T SAT5U
HRRSIEER L SARS-CoV-2 pathogenesis [PDF] nature.com
2026 FELIE MM Lamers, BL Haagmans - Mature reviews microbiology, 2022 - nature.com
2025 FELIE ... SARS-CoV-2 pathophysiology and discuss potential mechanisms behind SARS-CoV-2-. .
2022 FELIE We describe how SARS-CoV-2 may infect the lower respiratory tract and cause alveolar ...
HRRS AT 7 FiF WEIE HSIAE 1261 EExRE =T7/-3 @
EEM T SR SARS-CoV-2 vaccines in development [PDF] nature_com
AfECT sz E Krammer - Nature, 2020 - nature.com FullText@H % A
... Severe acute respiratory syndrome coronavirus 2 {SARS-CoV-2) was first reported in late ...
FATOEE Here | review the development of vaccines against SARS-CoV-2. Development was initiated .
BiE &~ BAZEO~— v FF YU SIA #HSIEE 2581 BiERE 2123
Coronaviruses and sars-cov-2 [PDF] tubitak.gov.tr
AT MER M Hasdksiiz, 5 Kilic, F Sarag - Turkish journal of medical ..., 2020 - journals.tubitak.gov.ir FullText@HZr
SREsETT ... severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), and the present outbreak
... Infections with SARS-CoV-2 are now widespread, and as of 10 April 2020, 1,727,602 cases ...
D A T i FF WEE #H3EE 59 EERE 213)—-3
v SIS ESHS
The evolution of SARS-CoV-2 [PDF] nature.com
75— kE{ERE PV Markov, M Ghafari, M Beer, K Lythgoe... - Nature Reviews ..., 2023 - nature.com

... generate genetic variation in SARS-CoV-2, underlying the ... reservoir playing a role in
SARS-CoV-2 evolution, and conclude ... the possible future evolutionary trajectories of .

i FiF WEIA #38AE1308 BEZRE £7/(-T3> @

BELT—D— K

sars-cov-2 infection sars-cov-2 severe acute respiratory
covid-19 sars-cov-2 sars-cov-2 vaccine

respiratory syndrome coronavirus sars-cov-2 variants
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Gene Ontology

e Gene Ontology (GO) : EGLFOKXUELFEYIDI
JT—23>%ZHm—mICITD

e GO Term: GOD#ilEE

e https://geneontology.org/

GENEONTOLOGY About Ontology Annotations Downloads Help 4 ¥ (9] @

Unifying Biology

Current release 2024-11-03: 40,635 GO terms | 8,031,345 annotations
1,568,326 gene products | 5,435 species (see statistics)

THE GENE.ONJIOIL OLY RES®©NYRCE
GO Enrichment Analysis @

The mission of the GO Consortium is to develop a comprehensive, computational model of biological systems, Powered by PANTHER

ranging from the molecular to the organism level, across the multiplicity of species in the tree of life.

The Gene Ontology (GO) knowledgebase is the world’s largest source of information on the functions of genes. This
knowledge is both human-readable and machine-readable, and is a foundation for computational analysis of large-
scale molecular biology and genetics experiments in biomedical research.

biological process

Q
_ Homo sapiens Examples ~ Launch >

O Any @ Ontology @ Gene Product Hint: can use UniProt ID/AC, Gene Name, Gene Symbols, MOD IDs

Ubiquitin-protein
ligase activity

FJLA O —


https://geneontology.org/
https://geneontology.org/

GO Term®DiRZE (1)

GENUE&TLE?DL-?GY About Ontology Annotations Downloads Help ¥ f O @ ALLiANCE

Current release 2024-11-03: 40,635 GO terms | 8,031,345 annotations
1,568,326 gene products | 5,435 species (see statistics)

THE GENE.ONJFOLOGY RES@UIRCE
GO Enrichment Analysis @

The mission of the GO Consortium is to develop a comprehensive, computational model of biological systems, Powered by PANTHER
ranging from the molecular to the organism level, across the multiplicity of species in the tree of life.

The Gene Ontology (GO) knowledgebase is the world’s largest source of information on the functions of genes. This
knowledge is both human-readable and machine-readable, and is a foundation for computational analysis of large-

scale molecular biology and genetics experiments in biomedical research.

biological process

4
Homo sapiens Examples  Launch >

O Any @ Ontology @ Gene Product Yint: czz, zse UniProt ID/AC, Gene Name, Gene Symbols, MOD IDs

Ubiquitin-protein
ligase activity
GOON04842

.

s ONTOLOGY | -C/ £ TOOLS & GUIDES

The network of biological classes Statements, based on specific, traceable GO Causal Activity Model (GO-CAM) Tools to curate, browse, search, visualize

describing the current best representation scientific evidence, asserting that a specific provides a structured framework to link and download both the ontology and
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GO Term®DiRFE (2)

AmiGO 2 Home Search « Browse Tools & Resources Help Feedback About

Text search document selection @

The following results were found for lipolysis using a gensral search over all text fislds.

To narrow your search, select the type of document that you would like to search for and continue narrowing your search from the linked search page.

Gene Ontology Term, Synonym, or Definition. I-O .
3 ntology 1z 2R
Genes and gene products associated with GO terms.

Associations between GO terms and genes or gene products.

Cite this data » Terms of use « GO helpdesk
Copyright © 1899-2022 the Gene Ontology

httpg//amigo.aepeontoloav.oralamiao/search/ontoloav?a=lipolvsis

lipolysis

Search @

AmiGO 2 version: 2.5.17 (amigo-production)
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GO Term®DiRFE (3)

AmiGO 2 Home Search « Browse Tools & Resources Help Feadback About Quick search Search @

BEE 9 5GO Term

Information about Ontology search (2]

Filter results Totgl term(s). 3, showing. 1-3 «First <Prev  Next> Last» ® Custom DL (up to 100000) | C* Bookmark
Redjis count

Total tarm(s): a Ontology ID
[ Term Definition Ontology source space Synonyms Alt ID

The chemical reactions and pathways biological_process GO
asulting in the breakdown of lipid

droplets and hydrolysis of s m

lipolysis y
7

User filters n [0 discoidal high- A newly formed high-density lipoprotein  cellular_componsent GO discoidal HDL
density lipoprotein  particls; consists of a phospholipid bilayer nascant HDL
+ idspace: GO . particle surrounded by t m nascant high-
) ) density lipoprotein
+ is_obsolete: false . partiole
O lipid catabaolic The chemical reactions and pathways biological_process GO lipid breakdown GO:0006724
procass resulting in the breakdown of lipids, lipid catabolism GO:0044240

compounds soluble in an or m

Your search is pinned to these filters
— dooument_oategory: antology_ckass 5z 1L, Tcytosolic lipolysis |

(FERERAERL 72 %) 258 4R

Onfology source

. (79) biological_process
. (10) cellular_component
- N molecular_function

Cite this data = Terms of use = GO helpdesk DOI 10.5281/zenodo.10162580
Cooyright (£ 19992002 the Caepa Cintoloo: Lost filo Ioodod on 2003 A4 A7 _con full dotoile

B LA RO — 18



GO TermDiRFE (4)

AmiGO 2 Home Search - Browse Tools & Resources Help Feedback About Quick search Search @

cytosolic lipolysis
GO term®Ex BH

Term Information @

Accession GO:0061725 Feedback ¥
Mame cytosolic lipolysis
Ontology biological _process
Synonyms Nons
Alternate IDa Nons
Definition The chemical reactions and pathways resulting in the breakdown of lipid droplets and hydrolysis of stored triglycerides occurring through the orchestrated activation of eytosalic lipases. Source:
GOC:autophagy
Comment None
History See term history for GO:0061725 at QuickGO
Taxon info None
Chem. react. None
Subset None
Related Q'Y to all genes and gene products annotated to cylosolic lipolysis (excluding "regulates™).

819 to all direct and indirect annotations to cytosolic lipolysis (excluding "regulates®).
(I3 to all direct and indirect annotations download (limited to first 10,000) for cytosolic lipolysis (excluding "regulates”).

Include "regulates”

For more information, please see the ontology relation documentation.
e r H I) “ 7
Annotations Graph Views nferred Tree ‘@ara perngM!)Q W%ﬂel)ﬁ 87 J

Filter results Total annctations: 6, showing: 1-6 «First <Prev  Next= Last» @® Download
Results count | 10 v |

Total annotations: () GO
Genefproduct  Annotation class Annotation PANTHER
[[J] Gene/product name qualifier (direct) extension Contributor Organiam Evidence Evidence with family Type
llaer filtara = O Cesid carboxylesterase cytosolic RGD Rattus 180 MGI:2148202 carboxylesterase gene

B LA ROS— 19



GO Term®DRFE (5)

AmiGO 2 Home Search = Browse Tools & Resources Help Feadback About

cytosolic lipolysis

Term Information @

Accession
Name
Ontology
Synonyms
Alternate IDsa
Definition

Comment
Hiatory
Taxon info
Chem. react.
Subset
Related

GO:0061725
cytosolic lipolysis
biological_process
Nons

None

Quick search

Search @

The chemical reactions and pathways resulting in the breakdown of lipid droplets and hydrolysis of stored triglycerides occurring through the orchestrated activation of eytosolic lipases. Source:

GOC:autophagy

None

Ses term history for GO:0061725 at QuickGO

None

None

MNone

14 to all genes and gene products annotated to cytosolic lipolysis (exeluding "regulatea™).

i to all dirsct and indirect annotations to cytosolic lipolysis (excluding "regulates®).

Include "regulates”

For mors information, please see the ontology relation documeantation.

Annotations

Graph Views : Inferred Tres View Neighborhood Mappings

View this term in Q%

[QuickGO 1% 7')vsH

Graph of GOSELZ2S fros-#ickGO

Additional external viewing options

OLSVis (interactive)

Additional internal viewing options

B0 to all direct and indirect annotations download (limited to first 10,000) for cytosolic lipolysis (excluding "regulatea™).

FJ)LA RO —
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GO Term®DiRFE (6)

| Overview

Ancestor Chart

Cross-Ontology Relations

Co-occurring Terms

Change Log

GO:0061725 P& 45N

cytosolic lipolysis
Biclogical Process

Definition (GO:0061725 GONUTS page)

The chemical reactions and pathways resulting in the breakdown of lipid droplets and hydrolysis of stored triglycerides occurring

through the orchestrated activation of cytosolic lipases.

L7 arnotatons
Ancestor Chart €9

Ancestor chart for GO:0061725

GO:0005575

cellular
earmponent

GO:0110165
cellular
anatomical

entity

G

152

GO:0005622

GO:C GO:0071704

bialogical
process
0:

metabali
process

GO:0044238

intracellular arganic prima cellular
anatomical {Dartoib::i; substance metabaolic metabalic
structure metabolic process process

cellular
process

GO:0044237

GO:0005737

organic
substance
catabolic

cytoplasm

—

process

cellular
catabolic
process

lipid catabaolic
process

6629

metabalic

cellular Iilpid
metabolic
process

cellular lipid
catabolic
process

QuickGO « https i ebi ac, ukiQuickeo

n
Component

lza

| - Part of

| A Regulates

| A Positivaly regulates

[2]) Moot rmpinter 5T
Capable of

[].... covsieet y

Capable of part of

STl T= ===
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GO TermDiRFE (7)

MR DERER EWFHTOER
G0:000815(

cellular biological Process
component process _
0:01101E5 200008152 L0 0009587 Compone
cellular metabolic cellular
anatomical process process
Is a
(4]
i Part of
0:000562 7 G50:000905E N 0:0044236050:00442 37 A E
. g : " Reqgulates
intracellular catabolic organic primary cellular B |
anatomical process substance | | metabolic || metabolic

ey

ositively "egumte:.
%ﬂgatively “Egum
HRRE ] oenn [
Capable of
B

00006625

organic
substance

metabolic

50:001604:
lipid
catabolic

cellular lipid
metabolic

cellular
catabolic

GRERE | . cluierlpid] 40188 P Al B AL

L0061 725

- is_a: NAEKFIKERER (A s

il e PR R o 53 % a B: A is a subtype of B)
QuickGO - https:/www. ebi.ac.uk/QuickGO « Part of: E DA% (B is
a part of A)
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Gene Ontology®dDi# kK

e GO TermdOAHh>=dY—

— Biological process (¥ 0O1TR)

e FIEMNT ORI T FIUGRERE., —EDTFHEEE(C
KO TCEEZTDHMEEAL AR ~

— Cellular component (fil@DiEER)

o HHABH
— Molecul

ARG
ar function (9FHLEE)

o AN R IEVREEEIEIRE
e 77 57— 3>0evidence (AEfL. EfF1F)
- KR, RMFENHETE. sT8FECKDEERRE
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KEGG

e KEGG (Kyoto Encyclopedia of Genes and
Genomes)
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Databases Auto annotation Kanehisa Lab

| KEGG v |[| ]| Search| Help
KEGG Home KEGG: Kyoto Encyclopedia of Genes and Genomes

Release notes

L g T R e KEGG is a database resource for understanding high-level functions and utilities of

the biological system, such as the cell, the organism and the ecosystem, from
molecular-level information, especially large-scale molecular datasets generated by
genome sequencing and other high-throughput experimental technologies.

See Release notes (January 1, 2025) for new and updated features.

KEGG Database
KEGG overview
KEGG mapping
Color codes Announcement: Updated procedure to generate organism-specific pathways

MNew article: KEGG: biological systems database as a model of the real world
KEGG Objects

KEGG Weblinks
Entry format & Main entry point to the KEGG web service

KEGG2 KEGG Table of Contents [Update notes | Release history]

KEGG Software

Data-oriented entry points

KEGG API
KEML KEGG PATHWAY KEGG pathway maps Pathway
KEGG BRITE BRITE hierarchies and tables Brite
KEGG FTP KEGG MODULE KEGG modules Brite table
Subscription KEGG ORTHOLOGY KO functional orthologs mgs:ﬁk
Background info KEGG GENES Genes and proteins [KEGG Virus] KO (Function)
| KEGG GENOME Genomes [Taxonomy | Synteny] Organism
| GenomeMet Virus
KEGG COMPOUND Small molecules c g
_ ompoun
DBGET/LinkDB KEGG GLYCAN Glycans _ Disease (ICD)
KEGG REACTION Biochemical reactions [RModule] Drug (ATC)
Feedback KEGG ENZYME Enzyme nomenclature Drug (Target)

Copyright request

Kanehisa Labs

IR —HERHT

KEGG NETWORK
KEGG DISEASE
KEGG DRUG

KEGG MEDICUS

Disease-related network variations
Human diseases
Drugs [Mew drug approvals]

Antimicrobials

Health information resource [Drug labels search]
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KEGG Databases Tools Auto annotation Kanehisa Lab
=FH () i 5
HAREOR—
| KEGG ] |l&xm| ~n7
= English
KEGG Home KEGG: Kyoto Encyclopedia of Genes and Genomes
Release notes
Current statistics KEGG [E@FL~ULmERnofis. EF. O AF A&V s EERESES AT LAL~ILD
HEPEAREEETSLOOUY—ATY. ELICF/ATFRLDHELTNZL—Ty
R F—HOEPENEFRERICE<HBENTVET. F/- KEGG MEDICUS TIZEESRF
KEGG D= NELEH 2N - ADBWT —F LOREEITONTVET.
KEGG mapping 8 - EHEOABIIEMYD Release notes (January 1, 2025) BOELEEL.
Color codes Announcement: Updated procedure to generate organism-specific pathways

) New article: KEGG: biological systems database as a model of the real world
KEGG Objects

KEGG Weblinks

Entry format & KEGG DFET> FU—HRA >k
e KEGG2 KEGG (hBERM~—= [Update notes | Release history]
KEGG API W AT DI RU—RA -
KGML KEGG PATHWAY KEGG J{ADT17w S JEZY T A
L KEGG BRITE BRITE #sERE - 7— JI BriteBE/E
- KEGG MODULE KEGG a2 —/L Brite>—JJL
Subscription . . Module
FSclili n o KEGG ORTHOLOGY KO ##gEA—/Ou Network
KEGG GENES BET - 92)08  [KEGG Virus] KO (#882)
GenomeNet KEGG GENOME 421 [Taxonomy | Synteny] inE
KEGG COMPOUND Virus
DBGET/LinkDB ke e
KEGG GLYCAN e ﬁ% (1CD-11)
Feedback KEGG REACTION {EFEE  [RModule]

Copyright request

Kanehisa Labs

KEGG ENZYME
KEGG NETWORK
KEGG DISEASE
KEGG DRUG

==+

FEEEEDTY M-SR

== (AFE)

EXSR (AFE) [BxERDHIE]

EES (ATC)
EESR (M)
ExR (8n)
T3
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Databases Kanehisa Lab

Auto annotation

| KEGE v |[| ]| Search| Help

KEGG Home
Release notes
Current statistics

KEGG Database
KEGG overview
KEGG mapping
Color codes

KEGG Objects
KEGG Weblinks
Entry format

» Japanese

KEGG: Kyoto Encyclopedia of Genes and Genomes

KEGG is a database resource for understanding high-level functions and utilities of
the biological system, such as the cell, the organism and the ecosystem, from
molecular-level information, especially large-scale molecular datasets generated by
genome sequencing and other high-throughput experimental technologies.

See Release notes (January 1, 2025) for new and updated features.

Announcement: Updated procedure to generate organism-specific pathways

Mew article: KEGG: biological systems database as a model of the real world

[KEGG PATHWAY |#:EIR

“ Main entry point to the KEGG web service

KEGG2 KEGG Table of Contents [Update notes | Release history]
KEGG Software & pat ianted ent int
e T ata-priented entry points
KGML KEGG@THL‘JAY KEGG pathway maps Pathway
G E BRITE hierarchies and tables Brite
KEGG FTP KEGG MODULE KEGG modules Brite table
Subscription KEGG ORTHOLOGY KO functional orthologs m:s:loerk
Background info KEGG GENES Genes and proteins [KEGG Virus] KO (Function)
KEGG GENOME Genomes [Taxonomy | Synteny] Organism
GenomeMNet irus
KEGG COMPOUND Small molecules 4
Compoun
DBGET/LinkDB KEGG GLYCAN Glycans . Disease (ICD)
KEGG REACTION Biochemical reactions [RModule] Drug (ATC)
Feedback KEGG ENZYME Enzyme nomenclature Drug (Target)

Copyright request

Kanehisa Labs
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Disease-related network varations
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Databases

Auto annotation

Kanehisa Lab

KEGG PATHWAY Database

Wiring diagrams of molecular interactions, reactions and relations

KEGG2 PATHWAY BRITE MODULE KO GENES COMPOUND NETWORK DISEASE DRUG

Select prefix Enter keywords

'map || Organism | | |[ o]

wp | Metabolic pathways |ZE R

Metabolism]—
Pathway Maps [ G|obal/overview % &R

KEGG PATHWAY is a collection of manually drawn pathway maps representing
reaction and relation networks for:

1. Metahaolism

Carbohydrate Energy Lipid MNucleotide Amino acid
Cofactor, vitamin  Terpenoid/PK  Other secondary metabolite Xenobiot

2. Genetic Information Processing

3. Environmental Information Processing

4. Cellular Processes

5. Organismal Systems

6. Human Diseases

7. Drug Development

The pathway map viewer linked from this page is a part of KEGG Web Apps and
Pathway Identifiers

Each pathway map is identified by the combination of 2-4 letter prefix code an
has the following meaning:

map manually drawn reference pathwayidentifiers

ko reference pathway highlighting KOs

ec reference metabolic pathway highlighting EC numbers

rm reference metabolic pathway highlighting reactions

<org> organism-specific pathway generated by converting KOs to genelDs
vg viruses pathway generated by converting KOs to genelDs New!

VX viruses extended pathway generated by converting KOs to genelDs

01100 m
01110 M secondary metabolites
01120 m  Microbial metabolism in diverse environments
01200 M R Carbon metabolism

01210 MR 2-0Oxocarboxylic acid metabolism

01212 MR Fatty acid metabolism

01230 MR Biosynthesis of amino acids

01232 MR Nucleotide metabolism

01250 M R Biosynthesis of nucleotide sugars

01240 M R Biosynthesis of cofactors

01220 m R Degradation of aromatic compounds

01310 m T Nitrogen cycle New!

1.1 Carbohydrate metabolism

00010 M N Glycolysis / Gluconeogenesis
00020 MmN Citrate cycle (TCA cycle)

00030 M Pentose phosphate pathway
00040 M Pentose and glucuronate interconversions
00051 M Fructose and mannose metabolism

00052 M N Galactose metabolism

00053 M Ascorbate and aldarate metabolism

00500 MmN Starch and sucrose metabolism

00520 M N Amino sugar and nucleotide sugar metabolism
00541 m  Biosynthesis of various nucleotide sugars Title and caf]
00620 M N Pyruvate metabolism

00630 M Glyoxylate and dicarboxylate metabolism
00640 M  Propanoate metabolism

00650 M Butanoate metabolism

00660 M  C5-Branched dibasic acid metabolism
00562 M  Inositol phosphate metabolism

1.2 Energy metabolism

IR —HERHT
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Metabolic pathways - Reference pathway

[ Pathway menu | Pathway entry | Download | Help ]
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ch Citrate cycle (TCA cycle) - Reference pathway

[ Pathway menu | Organism group | Pathway entry | Show description | Download | Help ]

| Change pathway type |

¥ Option -

Scale: @ 100%

¥ Search

| | (Go)

¥ ID search +
(6o

¥ Color +

¥ Module

[[] pathway modules

[7] Carbohydrate metabolism
[[] Central carbohydrate metak
[*) Mmoooo3 Gluconeogenesis

[C] Mon207 Pyruvate oxidatio

[C] moooog Citrate cycle (TC

[ Mooo10 Citrate cycle, firs

[[] mooo11 Citrate cycle, se

[[] other carbohydrate metabg
[] Moo740 Methylaspartate

[[] Mooagz Methylcitrate cyd

¥ Network

[] ntosoz1 Citrate cycle and pyru
[7] NDO1603 Pyruvate oxidation
[[] ND1609 Citrate cycle, second
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[[] ND1604 Citrate cycle, first ca
[] no1617 Citrate cycle, second
[J n01605 Gluconeogenesis
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Kke Citrate cycle (TCA cycle) - Reference pathway
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ch Citrate cycle (TCA cycle) - Reference pathway

[ Pathway menu | Organism group | P
( Change pathway type ) —
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¥ Search
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¥ ID search +
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¥ Color +

¥ Module

[[] pathway modules
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ch Citrate cycle (TCA cycle)
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Databases Tools Auto annotation Kanehisa Lab
AUICEAET H5EELEFDORINT—DFRAND
(kece v || | search| Help
» Japanese

KEGG: Kyoto Encyclopedia of Genes and Genomes

KEGG is a database resource for understanding high-level functions and utilities of
the biological system, such as the cell, the organism and the ecosystem, from
molecular-level information, especially large-scale molecular datasets generated by
genome sequencing and other high-throughput experimental technologies.

See Release notes (January 1, 2025) for new and updated features.

Announcement: Updated procedure to generate organism-specific pathways
New article: KEGG: biological systems database as a model of the real world

& Main entry point to the KEGG web service
KEGG2 KEGG Table of Contents [Update notes | Release history]
W' Data-oriented entry points
KEGG PATHWAY KEGG pathway maps

Pathway
KEGG BRITE BRITE hierarchies and tables Brite
KEGG MODULE KEGG modules Brite table
KEGG ORTHOLOGY KO functional orthologs mﬂik
KEGG GENES Genes and proteins [KEGG Virus] KO (Function)
KEGG GENOME Genomes [Taxonomy | Synteny] Organism
KEGG COMPOUND  Small molecules \C/ims "
KEGG GLYCAN Glycans ' Di‘;:g;’:'zx cD)
KEGG REACTION Biochemical reactions [RModule] Drug (ATC)
KEGG ENZYME Enzyme nomenclature Drug (Target)
KEGG NETWORK Disease-related network variations Antimicrobials .
W Human diseases rKEGG DISEASEJ%E*R
SEEAT Drugs [New drug approvals]
KEGG MEDICUS Health information resource [Drug labels search]

W Organism-specific entry points

IR —HERHT
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KEGG DETELER Tools Auto annotation Kanehisa Lab

KEGG DISEASE Database
NFFY NI HIOWEEREL L TORSREUY—A

» English

KEGG2 PATHWAY BRITE MODULE KO NETWORK DISEASE DRUG MEDICUS

DISEASE & HES., £ 8=, A7JY. JIZA0z . REEETTEE
| | 1=

DISEASE & KEGG MEDICUS TEE

| (=

1)
0=

KEGG Tl. EEHFEFES AT ATRADINFRY FI—THpSOERETES EHELTVET. EEOEGCERFEBEEFE. THICE
ERREDTFRY FI—IAOWSETHETYT. BEBLTFES. SRTHES. BIESNSEAIESE. woERMELTOREERE
ERTSCETHENICESIZENTEET,

W7 Lufd % RIEOT S (2024/12/25)
B .
T=h-— B 2 (KEGG DISEASE HEST > MU )D# 2,832

E k77 L — =3
CEXf REBORR 58~ | l Eiﬂ;ﬁ%&;ﬂ;ﬁ%ﬁ 21332
PR/ L BET .
(4 LA, BN AW, 5E) —s EEK AT L FyhD—2) -3 vv I CHBESE 851
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WANES. 28) o~ FE2/ADTATY T B RSN 75
BREE T T EEAI Ty T 08 70

BRT—H— D F,

BDsWERFRY MI—IICETIHEIES/ (AU Ty T E LUTERSEMN. KEGG PATHWAY 7 —4~—ZAM—8l & LTiRtaENTE
FLEH. SEDESCEESNTUELR. BER KEGG NETWORK F—&~—ZAm7y hJ—2)UT—23 7w TELT. BEWD
EEICHUBLVWSEREET SEMTENTWET.

TzR5E

WL NTCCACE = _ M~ =7
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KEGG DISEASE F—#/~—2X

KEGG DISEASE (3. EENERRESWSTNEL LT LOESEOTT. < MNEEEEFEREEE U A MELET —9<—AT
T, WaEEFHELFaFRY FI—OCENLDUEEFT SR SHMERAIE KEGG NETWORK F—4~—Ad=w -4 T—23 7wl
TEESN. BEEFEC OO BETERSNTVET, BERFIC2LTIE. H¥lE KEGG DISEASE [CEFENTWELREY. BERSF
Fw R I—L@ DN BREREDICEELT. KEGG NETWORK [COAHSENTVET, SEET > MUEF H ESTEISh. Ay J—
)T -3y T DU I TRSVWESFRY M-8 S SRCH>TVEI(HRE. SHtsSREoRET >
HOD455), BEEC DOV THBFERTIIEAD. RERTEXECEERFNEECEL L EETNIEERTEEE < —JLFCA 2T
Eg:

FEEEFLTO BRITE BE 7 MILTHESNTWEFET.

« ICD-11 L L2 EENE
« JIADTAICETLEENS
« FINCE DSBS S

EEREDESTEDSNIES LoEEIFETONTVED.
. FEMELIC LRSS
« BEEECB IS ERESS
. IEESR
Iy khO=O U IT—=S303wT

KEGG METWORK F—4&~—Zdmpw FI—4 T —23»vy /R EOETERLICESEERLIEO0T. EREEF/UTF R D1
I ATOMFEEEDSY )08, SERTFREEIYSTNELN. LIFL2AERSISFRY MI—0 (BETERINTULET) OEZD
EErSZ. ThEFOESSBEL TV ENERLTVWET.

« KEGG network wvariation maps

EBNZATUTAIVT

KEGG PATHWAY =—&~—ZAm [ HEZ] A7TUICR. B2/ (A0t rvv I iEEshnTnET,

« KEGG /{ADT4vv : b MES

EE/ AT AY v (E TA. RERES. BETHES. BE8EE. AHERLS0SEFHEENFLT. FREBEFEFF TRENT
WET, ELRMEEETE. REEOSFRY NI —2LE Mo FRY RO —O0EBHNERENTVET.
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K[cc KEGG JSAITAIYTS

¥ Option

[] One-click mode

[[J] Row border [7] shading |,

Pruning neighbor
¥ Search
| (G0
¥ ID search

(Go|

¥ Join
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KEGG Home
Release notes

KEGG Database
KEGG overview
KEGG mapping
Color codes

KEGG Objects
KEGG Weblinks
Entry format

KEGG Software
KEGG API
KGML

KEGG FTP
Subscription
Background info

GenomeMNet
DBGET/LinkDB

Feedback
Copyright request

Kanehisa Labs

Current statistics

Auto annotation Kanehisa Lab

| KEGG W ||caffeine

[caffeine]EA S

KEGG: Kyoto Encyclopedia of Genes and Genomes

< Seigch )He!p

» Japanese

KEGG is a database resource for understanding high-level functions and utilities of
the biclogical system, such as the cell, the organism and the ecosystem, from
molecular-level information, especially large-scale molecular datasets generated by
genome sequencing and other high-throughput expenmental technologies.

See Release notes (January 1, 2025) for new and updated features.

Announcement: Updated procedure to generate organism-specific pathways
New article: KEGG: biclogical systems database as a model of the real world

&' Main entry point to the KEGG web service
KEGG2 KEGG Table of Contents [Update notes | Release history]

&' Data-oriented entry points

KEGG PATHWAY

KEGG pathway maps Pathway
KEGG BRITE BRITE hierarchies and tables Brite
KEGG MODULE KEGG modules Brite table
KEGG ORTHOLOGY KO functional orthologs m:g:';k
KEGG GENES Genes and proteins [KEGG Virus] KO (Function)
KEGG GENOME Genomes [Taxonomy | Synteny] Organism
KEGG COMPOUND Small molecules girUE 4
KEGG GLYCAN Glycans. | DEZS::?ICD)
KEGG REACTION Biochemical reactions [RModule] Drug (ATC)

KEGG ENZYME
KEGG NETWORK
KEGG DISEASE
KEGG DRUG

KEGG MEDICUS

Enzyme nomenclature
Disease-related network variations
Human diseases

Drugs [Mew drug approvals]

Drug (Target)
Antimicrobials

Health information resource [Drug labels search]

&' Organism-specific entry points

2RI —HERHT
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Kke Search (KEGG v | for  cafeins Go | Clear

Database: KEGG - Search term: caffeine

KEGG PATHWAY

oz map00232 (Caffeine metabolism) 1%&1R

alteine metabolism
KEGG MODULE

M0o0915
Caffeine degradation, caffeine == xanthine

KEGG ORTHOLOGY

K12731

DXMT, caffeine synthase [EC:2.1.1.160]
K21673

cdhA; caffeine dehydrogenase subunit alpha [EC:1.17.56.2]
K21674

cdhB; caffeine dehydrogenase subunit beta [EC:1.17.5.2]
K21675

cdhC; caffeine dehydrogenase subunit gamma [EC:1.17.5.2]

KEGG GENES

dme:Dmel_CG14930

K27045 vacuolar fusion protein CCZ1, animal type | (RefSeq) Ccz1; Caffeine, calcium, zinc sensitivity 1
cfel: 113374615

no KO assigned | (RefSeq) caffeine-induced protein 16-like
hrf:124148568

no KO assigned | (RefSeq) probable caffeine synthase 4
epa: 110240430

no KO assigned | (RefSeq) caffeine synthase 1
epa: 110240476

no KO assigned | (RefSeq) probable caffeine synthase 2 isoform X1
« =« 3 display all

KEGG MGENES

T30176:19157
K08158 MFS transporter, DHAT family, multidrug resistance protein | cafa; caffeine resistance protein &
T30231:3551

LARAED MRS tranecmn e MIHAA Familie pltidron racictancs aeatnain | cafl- caffaina rocictancn aeatoon £
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"es

PATHWAY: map00232

Hdp]

All links

Pathway (1)

KEGG MODULE (1)
Chemical substance (22)
KEGG COMPOUND (22)

Chemical reaction (55)

KEGG ENZYME (13)
KEGG REACTION (42)
Gene (11847)
KEGG ORTHOLOGY (16)
RefGene (11831)
Literature (5)
PubMed (5)
All databases (11138)

Download RODF

CHRBOERZEY)VD

ok —

Entry mapl0Z23Z Pathway
Name Caffeine metabolism
Class Metabolism; Biosynthesis of other secondary metabolites
BRITE hierarchy |
Pathway (map (map8@232 affeine metabolism
—
CAFFEINE METABOLISM
;\- -0
I —le g T
' o - V: ; Lo
! L]
- i :T. = r.f
3
o
" O—Hns -
-\: T, 'E;
e '
o 3
X 1 : - ALIH T )
#.
Oﬂhdagtamel
Module Me8915 (Caffeine degradation, caffeine =» xanthine [PATH:map@@232]
Other DBs |UMBEBD: caf caf2
Reference [PMID:9785852
Authors |Madyastha KM, Sridhar GR.
Title A novel pathway for the metabolism of caffeine by a mixed culture
consortium.
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ch Caffeine metabolism - Reference pathway

[ Pathway menu | Organism group | Pathway entry | Download | Help ]

| Change pathway type |

¥ Option «

Scale:

CAFFEINE ,VIETABDLISMI

¥ Search

— 5-Acetylamino-6-formylamino-
| | | Go | 3-methyluracil

O—7— O S-Acetylamino-b-amino-
"-me[h\. luracil

¥ ID search +

P CYPEM 2313

|E| 1.7-Dimethyluric acid O JZ$% ﬁ” %& 1’F % )

' (= )
Xanthosine 7 \*I;th) Ixanthine Pamxanlh]ne
211158 O 32225 21 1.160

¥ Color + o 7-Methylxanthosine 114BIB T
+ Module 1141319

CYPlA2

|
|
|
[[] Pathway modules I 21.1159
[[] Xenobiotics biodegradation | 21.1160 — ) = = \ q:l *E *$ %:%ﬁl] ;‘%& ‘[’F % )
[[] Aromatics degradation I e
(] M00915 Caffeine degrada | - 114813} [114817] L1607 - o ges )(
| ( JTAVIRATFIVIE
|
| | BER (Al TIER)
2 4 H r 7. - o ~ ot
| 7-Methyluric acid 1.3,7-Trimethyl-
| ) [11312-] uric aci
| \3,7-Trimethyl-
O 3.7-Dimethyluric acid -hydroxyisodrate
rine metabolism
Theophylline
. L4151D L

-\1eth\ Ijmh]m

o3 fumE——0
/(EP*E* %:tﬁljl%zﬂzﬁﬁ) ?vhRTnmlhyl-

Glyoxylate | allantoin
3 ——Q#—- o

N-Methylurea

N.N-Dimethylurea

Xanthine O’ 1a61E| 11312-
CYPLA2

oAV MENTEST RS, LA SEENFEMEOLODE, TV
RELOVRICEDONERT v RzBE+TOES. BRAERELD

00232 11/730/18
(¢) Kanehisa Laboratories

httne /fwww.nennme.in/keon/nathwavhtml 2]
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KEGG: Kyoto Encyclopedia of Genes and Genomes

KEGG [FRaFL-~~JLoEEisHia. 8. TO3-AF AV EBREG S AT ALA~ID
HErERNFEEI SOOIV —ATT, ECF I/ ARZEDHELE A ZIL—T v
F—SNENENEHERIOL <HAENTVWET, £ KEGG MEDICUS TIREERS

KEGG Home
Release notes
Current statistics

KEGG Database
KEGG MiliE

KEGG mapping
Color codes

KEGG Objects
KEGG Weblinks

Entry format

KEGG Software
KEGG API
KGML

KEGG FTP
Subscription
Background info

GenomeMet
DBGET/LinkDB

Feedback
Copyright request

Kanehisa Labs

YR — 82

YELGSHen——AnELT S LOEEsETONTLWED.,
iR - EHEOABIFEID Release notes (January 1, 2025) BOEL{ &L,

Announcement: Updated procedure to generate organism-specific pathways

MNew article: KEGG: biological systems database as a model of the real world

& KEGG DEET > RU—7RA

KEGG2

KEGG MBEmRMm~—= [Update notes | Release history]

“ IS TC DT R —RA -

KEGG PATHWAY
KEGG BRITE
KEGG MODULE
KEGG ORTHOLOGY
KEGG GENES
KEGG GENOME
KEGG COMPOUND
KEGG GLYCAN
KEGG REACTION
KEGG ENZYME
KEGG NETWORK
KEGG DISEASE
KEGG DRUG

KEGG MEDICUS

KEGG /AT 17w JEZT A
BRITE ##gERE - 7— L Britels@
KEGS T2 —JL Brite— 7L
KO #EsA—vO4 Module

_ . ) Network
ﬁH - ‘9-_-’)] CQH [KEGG VII’US:I KO {:ﬁﬁﬁ}
4 [Taxonomy | Synteny] SHniE
| Wirus

, &4
2= &2 (ICD-11)
{EFEM  [RModule] ERS (ATC)
BE EER (EH)
EEEECTY -0 EXE& (E8)
=2 (B4 P

EXS (BAE) [BREOHE]
EE - EEROFSUV—A (BFE) [HFNHESER]

“oEmEC o RU—mRA -

KEGG £1hiE

Jh

U T L P pS

||E| hsa hsa eco

@0 — FiEg) |

PATHWAY /BRITE/MODULE EF M~ w By —iLa
Pathway viewer (YEfTITHEEEEL &

vy, [KEGG Map GFEJE*R
Cociiorrr >
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KEGG Mapper
Reconstruct
Search
Color
Join
MWsearch

Convert ID

KEGG Web Apps
Map coloring GUI
Map coloring URL

KEGG Syntax
Taxonomy mapping
Genome alignment
Synteny analysis

KEGG Annotation
KO assignment
BlastkOALA
GhostKOALA

KEGG2
KEGG

YR — 82

KEGG Mapper

A suite of KEGG mapping tools

[ Reconstruct | Search | Color | Join | MWsearch ]
About KEGG Mapper

KEGG Mapper is a collection of tools for KEGG mapping including popular KEGG pathway mapping, JOIN
BRITE operations and MODULE completeness checks. Historically, two basic tools of "Search Pathway"
{currently, Search) and "Search&Color Pathway" (currently, Color) were introduced at the beginning of the
KEGG project. As the KEGG database contents expanded, so did the mapping tools [1,2].

The current version 5 of KEGG Mapper released in July 2021 consists of four main tools: Reconstruct,
Search, Color and Join. Since October 2023 these tools are tightly integrated with KEGG pathway map
viewer and Brite hierarchy viewer, so that the final steps of mapping are processed on the client side.

See also: Map coloring GUI and Map coloring URL in KEGG Web Apps.

KEGG Mapper tools

There are five KEGG Mapper tools as summarized below.

Reconstruct is the basic mapping tool used for linking KO annotation (K number assignment) data to

KEGG pathway mapl'sgﬁéTéFi&rﬁrtir%aSg es, and KEGG modules.
=R

e traditional tool for searching mapped objects in the user's dataset and mark them in red.

Color is another traditional tool for searching mapped objects in the user's dataset and mark them in
any combination of background and foreground colors. This tool now applies only to KEGG pathway
maps. Use the Join tool for coloring of Brite hierarchies.

Join is a tool to combine a Brite hierarchy file and a binary relation file, effectively adding a new
column to the hierarchy file.

MWsearch is a variant of the Search tool performing conversion of mass spectrometry data, either as
a set of molecular masses or molecular formulas, to a set of numbers.

Mnarne Aata
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KEGG Mapper
Reconstruct
Search
Color
Join
MWsearch
Convert ID

KEGG Web Apps
Map coloring GUI
Map coloring URL

KEGG Syntax
Taxonomy mapping
Genome alignment
Synteny analysis

KEGG Annotation
KO assignment
BlastkOALA
GhostKOALA

KEGG2
KEGG

YR — 82

KEGG Mapper - Search

Search tool

The Search tool searches various KEGG objects, including genes, KOs, EC numbers, metabolites and drugs,

against KEGG pathway maps and other network entities. Found objects are marked in red.

Search moe: @) Refereple (O hsa () other org

Enter query KEGG identifiers

K02092
K02

<oa0ed 7 1 JLcyn-gene-k.txt
ool B FRE AN

K02286
K02287

Or upload file: | E8... | J7MILTFERENTVER A
Filterl Filter2 (to extract K/C/G/D/R/RC numbers)
[ Include "same as" objects

[] Include aliases (for hsa and other org modes)

(esee oo

[ExeclZ&id

Examples:
| select v |
hsa mode
diseasegene.txt (human disese
genes)

drugtarget.txt (drug targets)
mabtarget.txt {drug targets, MAB

only)
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KEGG Mapper Search Result
Pathway (30) Brite (11) Brite Table(0) Module {7)

Sort by the pathway list

Show matched objects

> = O
EROHKBTYT

@Met abolic pathwaysD/
ﬁ;;aaiég:gbggusynthesis (33)
q;;;££1££i;;;;nsynth9515 - antenn

map01110 Biosynthesis of secondary metabolites

RERRORB<YT
map00130 ubiquinone and other terpenoid-quinone biosynthesis (1)
map05208 Chemical carcinogenesis - reactive oxygen species (1)
map053207 Chemical carcinogenesis - receptor activation (1)
map05225 Hepatocellular carcinoma (1)

map0l240 eBiosynthesis of cofactors (1)

map02020 Two-component system (1)

map00982 Drug metabolism - cytochrome P450 (1)

map0l120 microbial metabolism in diverse environments (1)
map01524 platinum drug resistance (1)

map00520 Aamino sugar and nucleotide sugar metabolism (1)
map00910 Nitrogen metabolism (1)

map00480 Glutathione metabolism (1)

map00190 oxidative phosphorylation (1)

YR — 82
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Kbc Photosynthesis - Reference pathway

[ Pathway menu | Organism group | Pathway entry | Show description | Download | Help ]

I: Change pathway type :I

¥ Option [«

Scale: @ 100%

¥ Search

| =3

¥ ID search +
=

¥ Color +

KEGG Mapper
¥ Module

[[] Pathway modules
[7] Energy metabolism

[[] Photosynthesis
[ Mo0161 Photosystem 11
[[] MoD162 Photosystem I

[[] ATP synthesis
[] moo162 Cytochrome b&f
[ MoD157 F-type ATPase, g

¥ Related Brite

00194 Photosynthesis proteins

I PHOTOSYNTHESIS

stroma

(Chloroplast

00195 6/10/24

hv

Antenna Proteins

-

ot

A Photosystem I1
N (Thermosynechococcus
Y elongatus)

H20 2H+ 1202

Cytochrome
be/f

complex

O
2x22H+

-
|
|
|

NADPH ¢

T
by Calvineycle | .

H+O QNADP+

ATP synthase
{Escherichia coli)

Photosystem I
{Thermosynechococcus
elongatus)

0
3H+

Photosystem [I
DI 02 cp4d  cpd? cyt b339

[ Pshas | PshD | PshC | PsbB [ PshE | PshF |

MSP___ OEC

PshL | Psh] | PshK | Psbl| PshH | Pshl | PshO | PshP
PsbQ) | PsbR. | PshS | PsbT | PsblU | PshV | PsbW | Pshi
Psh¥ | PshZ | Psh27 | Psh28 |P&28-2

Photosystem [
Psaf | PsaB | PsaC | PsaD | PsaE | PsaF | PsaG | PsaH
Psal | Psal | Psak | Psal | FsalM| FsaN | PsaO | PsaX

(¢) Kanehisa Laboratories

Cytochrome b6/f complex
[ PetB | PetD | Petsh | PetC | Petl | Pet | Peti | PetG |

Photosynthethic electron transport

PC Fd FNR cyteh
Petf. || Peff || Petd |[ Pew |

F-type ATPase

[beta. |al}:ha|ga.mma] delta |epsilon| c | a | b ]
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MBGD

o MWEYT ) LEEETT —5/X— X (Microbial Genome Database for Comparative Analysis)
o EIFME33249. &ifiE414. BEREMA16D5T ) L\Z2EiF (20245F10H48EH)
e A—vOTJDIIL—-E>T
- FTIAIOEME. FIREMEE LUIZEYE
o  HVITERIDLLES ) LRI
e https://mbgd.nib.ac.jp/

M B G D — Microbial Genome Database for Comparative Analysis
MICROBIAL GENCME DATABASE

Documents I Welcome to MBGD

Ortholog

Classification MBGD is 5 database for comparative analysis of completely sequenced microbial genomes, the number of which is now growing rapidly. The aim of MBGD

Ortholog Table is to facilitate comparative genomics from various points of view such as ortholog identification, paralog clustering, motif analysis and gene order comparison.
Create ortholog table References: Nucleic Acids Res. 47:D382-D389 (2019)
My MBGD Mode

sEE = I Complete genome and Draft sequences
Searching MBGD

Complete: Total 34079 genomes (5,316 species, 1,812 genera) including 33,249 Bacteria, 414 Archaea and 416 Eukaryota.

Advanced Search Draft-plus: Total 36158 genomes (8,338 species, 3,834 genera) including 35,326 Bacteria, 414 Archaea and 416 Eukaryota.
Sequence Search (Last update 2024/10/4).
Profile Search

Function Categories
Downloads & I Ortholog table summary viewer
Programs

MBGD API

Data Archive I Keyword Search
SPARQL interface
DomClust

DomRefine Ortholog group  ex.) Dnak Search
CGAT

CoreAligner Gene ex.) species="Escherichia coli” Dnak Search

Species/Taxon ex.) Escherichia Search
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MBGDODF#IA (1)
EREICHROGRETEE DESICRELIN ?

MBGD Ortholog Cluster Table Overview

—_ = S —_— Keyword search
7 A /5( D ﬁ:ﬁ E-I_ A i.% R é ;h' én‘ent selection: Bacteria (superkingdom) @ Ortholog group O Gene

|e>:.:: Dnak
About MBGD Cluster size % . 1:
_ [Occurrence pattern | %% 1R
Documents Cluster sﬁm Aligner Phylogenetic tree
Ortholog _Collapi;ee?il; Exp E 506000
Classification . Draft-plus 300000}
N —
—\J D 7 T o= Archaea (superkingdom)
Urtholog Table S (=] 5 100000
? )bé*a E + [“AAcidobacteria (phylum)
Create ortholog tabl < Tk B0000
My MBGD Mode *+ Candidatus Saccharibacteria (phylum) 30000
+ Deferribacteres (phylum)
Cluster Tables [+ Bacteroidota (phylum)
+ Chlorobi (phylum) 16000
. + Fusobacteria (phylum) |
Searching MBGD - [ | Nitrospirae (phylum) 5000
+ Chlamydiae (phylum) o 30007
Advanced Search * Planctomycetota (phylum) I
Vi bia (phyl e
Sequence Search rBact rjaJ errucomicrobia [F;rlynl:r)n) E 10001
Profile Search Eﬁﬂg = goeq|
-|-|-|- %%" % Synergistetes [phylum) I 2004
Gennmaple X\ [ 4 ctinobacteria (phylum) E
Function Categories * Chioroflexi (phylum) |
+ Cyanobacteria (phylum) 100
+ Deinococcus-Thermus (phylum) |
Downloads & + Firmicutes (phylum) 50
Pr.u.g rams + Tenericutes (phylum) 30
+ Thermotogae (phylum)
+ Eukaryota (superkingdom)
MBGD API ' - 104 |
Data Archive 5 ‘ ' ‘
SPARQL interface ] ‘ | ‘ |
DomClust . LU LT TN
DomRefine 100 Z00 300 400 500 00 700 ) 00 1000 1100
CGAIT cluster size Corganisms)
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MBGD®DFIA (2)

MBGD Ortholog Cluster Table Overview

Current selection: Bacteria (superkingdom) © Ortholog group O Gene

Gene Cluster Map

[Collapse all - Expand al -
Default

Draft-plus

Archaea (superkingdomn)
3
+ | Acidobacterie (shylum)
# 4 Aquificae (phylum)

# [ Deferribacteres (phylum)
# 7 Bacteroidata (phylum)

#- [ Chiorobi (phylum)

# ) Fusabacteria (phylum)

# [ Nrrospirae (phylum)

% Y Chlamydise (phylum)

7 Planctomycetata (phyum)
Verrucomicrobia (phyum)
Proteobacteria (phylum)
# [ Spirochastes (phylum)

# [ Synergistetes (phylum)

# [ Actinobacteria (phylum)

4 T Chioroflesd (phylum)

# 7 Cyanobacteria (phylum)

# [ Firmicutes (phylum)
‘Tenericutes (phylum)
# 1) Thermotogae (phylum)

# [ Eukaryota (superkingdom)

Deinococcus Thermus (phylum)

[Keyword search

Cluster size Occurrence pattern Core Aligner Phylogenetic tree

umber of output patterns |25 | Colar clusters by | MBED v | Group by | phylum v || Redraw the map

occurrence patterns

1 23 456 7 8 9101112131415 1617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34

3536373839

Candidatus Saccharibacteria (phylum)

6
EEEEEEEEEEEEEEEEEEEEEEEEEE BN EEEEEEEEE
ENEEEEEEEEE EEEEEEEEEEEEEE EEEEEEEEEEEE

15110
41
21
25
13|
121
1n

5l

Total

et CDR—CDTDA

Filter

Minimum cluster size

| Utz || Show cluster tah@] | Redraw the map:
== | N

Savy Selected Table | | Save Complete Table | (Fo

e

Table format

Additional information:

TeS—

Annotation from | None

v)

DSRB) T DRBREMEIET I4ILEDEDEFER,

=1L, 92 R3EHHT DR/INDEYMERET I4IL

F D& (Bacteriaz:#RLF=&E147 JIZH-TLNDD
TP 259ITHBT)

[Redraw the Map 1% &R

[ Motifs found in |50 % or more of the.clustered sequences
Display options:
Parameter Value
Color genes O off O function category

Display cluster members as

(O Phylogenetic pattern (O ORF IDs (8 gene names () counts of members

Maximum outputs / page |1DD |
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MBGDODOFIA (3)
BE B 48 (Cyanobacteria) IZ4SF BB FEEDH D

VIBGD Ortholog Cluster Table Overview

Keyword search

I [Cyanobacteria(38)]
Current selection: Bacferia (superkingdom) @ Ortholog group O Gene

—nmn—{jj—‘/)l/é_’lﬁ(&s ZTDESDEY
e o)ﬁj\iﬁ/(la'ﬂ, phylum) M&RRSND

Cluster size Occurrence patiern Core Aligner Phylogenetic tree

Collapse all - Expand all - |[Number of output patterns Color clusters by [
Default
Draft-plus :
i [ laichaealisupetkingdarm) 1 23 45 6 7 8 910111213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 3p 3435 36 37 38 39 Felusters
-
Acidobacteria (phylum) 1601
Aquificae (phylum) 465
Candidatus Saccharibacteria (phylum) 24p
Deferribacteres (phylum)
Bacteroidota (phylum) . 459

Chlorobi (phylum) =

Fusobacteria (phylum) 234

Nitrospirae (phylum) 170

Chlamydiae (phylum})

Planctomycetota (phylum) 139 Cyn-genes .tXt

Verrucomicrobia (phylum) 130

Proteobacteria (phylum) 117
Spirochaetes (phylum) . 107
Synergistetes (phylum) 96
Actinobacteria (phylum)

Chloroflexi (phylum) . 93
Cyanobacteria (phylum) 91
Deinococcus-Thermus (phylum) 74
Firmicutes (phylum} 66

Tenericutes (phylum) 60
Thermotogae (phylum)

+ Eukaryota (superkingdom) 39
| 58
49

o ] o ] ] e [ e ] [ (B - o - -

48
44
44
43
43
Total 20697

color value

- 1i=1)
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MBGD®DFIA (4)

MBGD Ortholog Cluster Table Overview

A Multiple sequence alignment ( ®) Clustal Omega (O MAP () MAFFT)

M Multiple genome map comparison
H Find homologous clusters
P Similar phylogenetic pattern search ( (O Correlation coefficient () Hamming distance () Mutual information)

Analyze the checked clusters

| Whole genome map comparison | | Merging multiple clusters | | Select All | Reset Selection |

£ Y1

»
»

ClusterID

Name fabas

aca

aba

acm

tsa |[gm32244 [sus

abac||aae hth |hya

tal [tk (pmx

sul

dte

tam |bana |mox

CexX

gm04998

din cni |ddf]|fsi

gtl[gm28987 [dth

ilepo

igiilgligil

e
12

ff: ? %

nblB

‘ 1020342 A M[H[P

nblB

‘ (1012443 AMHEP

apcA

apcB

apcB

apcC

apcD

cpcA

cpcB
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- BEEORH SNIEEBEF 2 ERIE EICY T
e GOIL>UwWF A NEREAT
—~ G% termTEw MUTEEEERIENERT E EBICER
N3
o EYIRMTOTR, MIIOERES. D FHEEC &

- GODY - b TIZPANTHER (Gene List Analysis) H'F)
1&2Nd

IR I—H 82T 57



GOI>UwFXA> NMEIRDH

GENEONTOLOGY About Ontology Annotations Downloads Help ¥ f (w] @ ALl)!ANCE

Unifying Biology

Current release 2024-11-03: 40,635 GO terms | 8,031,345 annotations
1,568,326 gene products | 5,435 species (see statistics)

THE GENE ONTOLOGY RESESLI.ECE
GO Enrichment Analysis @

The mission of the GO Consortium is to develop a comprehensive, computational model of biological systems, Powered by PANTHER
ranging from the molecular to the organism level, across the multiplicity of species in the tree of life. " ycf36 C n g e n e t t ‘
The Gene Ontology (GO) knowledgebase is the world’s largest source of information on the functions of genes. This W '/2\' % /\O _Z
knowledge is both human-readable and machine-readable, and is a foundation for computational analysis of large-

scale molecular biology and genetics experiments in biomedical research.

= =
[ biological pra [onzasae > - [ESCUSEEIE
—

© Any @ Ontology @ Gene Product Hint: can use UniProt ID/AC, Gene Name, Gene Symbols, MOD IDs

20,
Ubiquitin-protein »
/

N
ligase activity o . Ny / .
GO0004842 . ; / 4 ¢§ ’

= - “NT' . :—I : > \«//\ / //‘ P & \". \

< ONTOLOGY L TOOLS & GUIDES

The network of biological classes describing Statements, based on specific, traceable GO Causal Activity Model (GO-CAM) Tools to curate, browse, search, visualize and
the current best representation of the scientific evidence, asserting that a specific provides a structured framework to link download both the ontology and
“universe” of biology: the molecular gene product is a real exemplar of a particular standard GO annotations into a more annotations. Includes bioinformatic guides
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GOI>VUwY FA> MitrdDBF)

P ANTH E R The mission of the PANTHER knowledgebase is to support biomedical and other research by providing
comprehensive information about the evelution of protein-coding gene families, particularly

Classification System o oein phylogeny, function and genetic variation impacting that function. Leam more

PANTHER19.0 Released. Click for more details.

kearch keyword Al v
518 About | Data Version APlUServices | Publications FAGQHelp/Tutorial

Current Release: PANTHER 19.0 | 15,683 family phylogenetic trees | 144 species | News
Whole genome function views

Analysis Summary: Please report in publication @

Analysis Type: PANTHER Overrepresentation Test (Released 20240807} ‘

Annotation Version and Release Datd Djsplaying only results for FOR P < 0.05, click here to display all results

Analyzed List: upload Oryza sativa (REF) upload_1 (¥ _Hierarchy MEW! @)
GO biological process complete # # expected Fold Enfichment +/- raw P value
Reference List: Oryzal photosynthetic electron transport in photosystemn | & 4 01 = 100 +  6.66E-11
_ Lshotosynthetic electron transport chain 32 E 02 = 100 + 7.17E-19
Annotation Data Set: | GO biological pr
belectron transport chain 190 1n 12 90.27 +  2.97E-19
Test Type: @ Fisher's Exact O Bino “+generation of precursor metabolites and energy 326 13 .21 52.18 +  9.90E-21
Ly, i -
Correction: ® Calculate False Discove cellular metabolic process 6607 25 4,24 590 + 6.70E-18
Lrmetabalic process 9567 27 614 4.40 + 3.60E17
Results (@ Leellular process 10813 25 693 3.61 +  1.04E-12
Reference list Lshotosynthesis, light reaction 77 10 05 = 100 +  T.32E-21
Uniguely Mapped ID5: 43658 out of 4
bphotosynthesis 179 24 1 = 100 +  5.06E-53
Unmapped IDs: 0
Multiple mapping information: 0 Unclassified 27815 1 17.84 06 - 2.40E-11

SHE Tabie W XML with y=erinoutid= N |

FDR

2.72E-08
6.45E-16
3.34E-16
1.48E-17
5.02E-15
2.31E-14
5.84E-10
1.64E-17
2.27E-49

1.20E-08
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e BioGRID

- FERETIVENEDY > )\ OBH IEILFDHEHEERA.
{EZHEEER. BERER ST, SZFEK’IE%E (EERAER) =
BECRELTET—HIR—X

https://thebiogrid.org/

B|0G R|D4.4 home help wiki projects tools contribute stats downloads partners aboutus YW

Welco_me to our Da_tabase of P_rotein, Q_ Search BioGRID:
Genetic and Chemical Interactions

BioGRID is a biomedical interaction repository with data compiled

through comprehensive curation efforts. Our current index is version

4.4.241 and searches 86,161 publications for 2,826,897 protein and
genetic interactions, 31,144 chemical interactions and 1,128,339

post translational modifications from major model organism species.

All data are freely provided via our search index and available for

download in many standardized formats. 4 l- *

BioGRID Statistics |l|l| Latest Downloads E‘ Advanced Search Helpful Search Tips Featured Datasets

BioGRID COVID-19 Coronavirus Curation Project
Search BioGRID for SARS-CoV-2 Protein Interactions | Download SARS-CoV-2 and Coronavirus-Related Interactions

Related Resources & Partners *

BioGRID ORCS - An open repository of CRISPR screens I D
The BioGRID Open Respository of CRISPR Screens (ORCS) is a publicly accessible database of BioGRID v I ‘ I l
CRISPR acreens compiled through comprehensive curation of all geonome-wide CRISPR screen data ORCS OFFICE OF RESEARCH

reported in the biomedical literature. ORCS is updated on a quarterly basis and is fully searchable by INFRASTRUCTURE PROGRAMS
gene/protein, phenotype, cell line, authors, and other attributes. Each screen recorded in ORCS is accompanied by

structured metadata annotation that captures salient CRISPR experimental dstails. All data in ORCS can be w Si kK'd >
_ e CKRIOS
Sbe

downloaded in standard formats.

1 carn mnara N TIIC 1IAACHITAT raan
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BioGRIDDFIH

B|OG R“)“‘4 home help wiki projects tools contribute stats downloads partners aboutus W

Welcome to our Database of Protein, Q, Search BioGRID:

Genetic and Chemical Interactions
BioGRID is a biomedical interaction repository with data compiled INS

genetic interactions, 31,144 chemical interactions and 1,128,339
post translational modifications from major model organism species.
All data are freely provided via our search index and available for
download in many standardized formats.

BioGRID Statistics |||I| Latest Downloads E’ Advanced Search Helpful Search Tips Featured Datasets

through comprehensive curation efforts. Our current index is version
4.4.241 and searches 86,161 publications for 2,826,897 protein and
[ —

BioGRID COVID-19 Coronavirus Curation J:o§“ b m it | d e ntifl e r Sea rCh J E 1:$ _d_

Search BioGRID for SARS-CoV-2 Protein Interactions | Download SARS-CoV-2 and Coronavirus-Related Interactions

Related Resources ¢ Partners %

BioGRID ORCS - An open repository of CRISPR screens n D I D

The BioGRID Open Respository of CRISPR Screens (ORCS) is a publicly accessible database of BioGRID v I ‘ l I

CRISPR acreens compiled through comprehensive curation of all genome-wide CRISPR screen data ORCS OFFICE OF RESEARCH
INFRASTRUCTURE PROGRAMS

reported in the biomedical literature. ORCS is updated on a quarterly basis and is fully searchable by
gene/protein, phenotype, cell line, authors, and other attributes. Each screen recorded in ORCS is accompanied by

structured metadata annotation that captures salient CRISPR experimental details. All data in ORCS can be ‘\y ‘ SickKids

downloaded in standard formats.
Sho

Lo sore © o IHE HOSPITAL FOR

CIHR IRSC SICK CHILDREN

BioGRID Themed Curation Projects
BioGRID themed curation projects focus on specific biological processes with disease relevanc .EJore @ Wi =151 feke N
gene‘s/pr?tein‘s centrgl to the process ar§ assembled with expert input and relevan_t»publicati.c»??cur GR . _[nl *E EJEJ EI‘J “ *) é ,-I_\) l/ :E )" z¢ %
for biological interactions. Themed curation projects are updated monthly and additional pro;&ifts are P +
2 = > ~ A
generated on a regular basis. ) ## E 0) /r I) &%&% é 0)
T3 A (=)= o
See current projects on Autism spectrum disorder, Alzheimer's Disease, COVID-19 Cor Vi Egncgos ol o
~ N F
Anemia, Glioblastoma, the Yeast Kinome, the Ubiquitin-Proteasome System and Amo$§yﬁo@m4i ## 1 t L, z 3:3 L)‘n:re]g %i& @ 9 _/ / \ 7 ﬁ
to suggest or participate in a new themed project, please contact support@thebiogrid.org + 2 7(_\ \
<>
&ﬁtl:llzl 3 %);l)(-f c‘j: d~(l o
73
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BioGRIDDFIH

B|OG I:“D“'4 home helpwiki projects tools contribute stats downloads pariners aboutus Y

INS

Result Summary

Homo sapiens

BioGRID CGOVID-19 Goronavirus Curation Project
Search BioGRID for SARS-CoV-2 Protein Interactions | Download SARS-CoV-2 and Coronavirus-Related Interactions

INS tomo sapers

IDDM, IDDM1, IDDMZ2, ILPR, IRDNM, MODY10

Proteina/Genes Chemicals Publications
insulin 520 2 22
\

GO Process (60) GO Function {8) GO Component (B)

CRISPR Database (! | VEGA([Z' | HGNC (£ | Alliance of Genome Resources (£ | OMIM (&

Entrez Gene [ | RefSeq (' UniprotKB (£  Ensembl ([ HPRD (4

@”a‘j e P“’D © Interactors w/ Physical (HTP) Evidence (509)

O Interactors w/ Physical (LTP) Evidence (11)

r Down Ioad C u rated Data fo r th IS . Interactors w/ More than One Evidence Type (6)

O Chemical Interactors (2)
protein |z 89
EE— ol O[———— I

Showing 1 to 300 of 528 unique interactors Filter Interactions v n |

« | Organism /

Interactor Chemical Type Aliazes Description
M-Cresol Small Molecule 3
View
heat shock 70kDa protin 5 (gl lated protein,
HSPA5 H. sapiens BIP, MIF2, GRP78, HEL-S-80n ?;:DZJC’C a protein 5 (glucose-regulated protein, 21
View
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NS

BioGRID Downloads

Homo sapiens

BioGRID COVID-19 Coronavirus Curation Project
Search BioGRID for SARS-CoV-2 Protein Interactions | Download SARS-CoV-2 and Coronavirus-Related Interactions

Download Data for INS

You've chosen to download a BioGRID dataset for INS. To create your dataset, choose your output format below and click Download. If you're unsure which interaction
download format to chooss, you can view our BioGRID Download Format documentation. The BioGRID download tool is a queus-based system, so downloads may take
several minutes to complete.

Select interaction download format: ‘ BioGRID TAB 3.0 Format v ‘

< wwmwowy > [DOWNLOAD %Y

CITATION: BioGRID data are 100% fresly available to both commercial and academic users under the MIT License and are provided WITHOUT ANY WARRANTY . Publications that
make use of this data are requested to please cite the contributing authors and : Stark C, Breitkreutz BJ, Reguly T, Boucher L, Breitkreutz A, Tyars M. Biogrid: A General Repository for
Interaction Datasets. Nucleic Acids Res. Jan1; 34:D535-9 where applicable.

Did you know that the BioGRID also provides large pre-compiled datasets of all of our interaction data in all of the major formats supported by our site? You can download these, and
many others via our interaction download page. Ba surs to check back regularly as each set is updated every month...

Copyright @ 2025 TyersLab_com, All Rights Reserved.

Terms and Conditions | Privacy Policy | CRISPR Database | Ogprey | Yeast Kinome | TyersLab.com | SGD | GitHub | YouTube | Twitter
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BioGRID Downloads

Homo sapiens

BioGRID COVID-19 Coronavirus Curation Project
Search BioGRID for SARS-CoV-2 Protein Interactions | Download SARS-CoV-2 and Coronavirus-Related Interactions

Your BioGRID Download File Has Been Successfully Created!
Thank you for your patience as your download file was created! It is now available for you to download in the format you requested. To retrieve your file, simply click on
the Download Your File button below and pick the destination location on your computer to begin the download process. if you have any problems retrieving the file

please consult our help wiki for more information on our files, formats, and build techniques or alternatively, simply utilize one of our many pre-compiled downloads
available on our download page

@ commomprouRriEy 'DOWNLOAD YOUR FILE jZ1#9

CITATION: BioGRID data are 100% freely available to both commercial and academic users under the MIT License and are provided WITHOUT ANY WARRANTY. Publications that
make use of this data are requested to please cite the contributing authors and - Stark C, Breitkreutz BJ, Reguly T, Boucher L, Breitkreutz A, Tyers M. Biogrid: A General Repository
for Interaction Datasets. Nucleic Acids Res. Jan1; 34:D535-0 where applicable

Copyright © 2023 TyersLab.com, All Rights Reserved.

Terms and Conditions | Privacy Policy | CRISPR Database | Osprey | Yeast Kinome | TyersLab.com | SGD | GitHub | YouTube | Twitter

5l Z £ . TBIOGRID-GENE-109842-4.4.241. DOWNLOADS.zip | &L Yo 1=
ZEIDEHEI7AILNETHoO0—KEhb

NERETHE 20DT7MILHAELNS

Z®M>55 . [BIOGRID-GENE-109842-4.4.241 tab3.txt | ELNSZRID T 7 A
ILININSEMBERAT AHFDELFDORICEOTLNS
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e Cytoscape
- EMENRY NDO—DODRBEA. BAFTDIZSHDA -T2V —X
oYy hIA—LA
- A)\UEBERIOEEBEER. ECNEEER. /\XRDOTA4E%=
BHRNICYYETURRITDIDICALSNS
- A0>0O0-RUTCHIATS
e WebTOHA(E, BIzFZ2AHNLT. BIXDORY hNID—DZIRR

5{ Cytoscape

Ntwcklaa a Integra

. Introduction

Analyze Your Genes With NDEX
iQuery




oscape

Intro~ Download pps Documentation Community I { Help~ ENHANCED BY Gox

- L ]
L ] ° e ®
@ i s
Lo ° °
1 pA-
L N e e
. o = b _
o i o w3
L4 L[]
ol =
-
) L]
° e bt
. 2 o -~
.r- s L]
- ses
° 2 o3 ° . BRAP @ °
= . Y 7 A oot L] R
° e == ALz
oo NN MDM2 L ]
° e fe e ®
L ] L)
R “o
L]
° ° Zara
Y e
[ ]
Negd

2RI —HERHT



Cytoscape®FIH

ENHANCED B

°
R ]
SMCT
L]
orcz HMT L ]
Network [gata Integration, Analysis, and Visualization in a Box . we g
] . L] - * e
™ FaraR FEXDZH r ]
Feincn L] - . — RN e
AN Introduction . = e
’ - L ] FHLEPL ® e
*” seTmal .” P ® BRAP e .
Lo BARD1L e -

MDMZ O )

Analyze Your Genes With NDEXx
iQuery

Cytoscape is an open source software platform for visualizing
complex networks and integrating these with any type of attribute

data. A lot of Apps are available for various kinds of problem domains, Sample Visualizations

including bioinformatics, social network analysis, and semantic web.




Cytoscape®FIA
WikiPathways: WP5447 - GLP-1 in pancreatic islet cells - Hom... e s ‘§| mre”e””j
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IL-6#Z2 8% @ L Coffifa Al =22
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ol iz

GLP-1

7. OPIOL. Y
Insulin Glucose 7°)[,:|—X0)HRL)5AJ’. ’,.a-“"’
l 4"?’?-’ ?
T ILINY A SLC2A2 f,x‘;
DNTDEEDN 7 e
( Proliferation |4— INS GLF1R

BHERE B & D 1B5E - ff GLP-1Z2 B4R RI 2k

Beta cell

57 Sl
2RI —HERHT

68



CytoscapedD#I A

Cytoscape®# > O—khRIZ. BIOGRID-GENE-
109842-4.4.228 tab3.txt |2z A FIL TERRLT=INSE
DAZZ73>0DH

[File ]—limport]—TNetwork from file 1% &R

,,,,, L P RRTDNILT V—RETRTAF—aVERTE

ESSET 1



KEGG®D F& 7~

7N gv

5
3

otabolism

By

YR — 82

I~y NDO—2ODFRIRNDH

Pentose pih&ovispha'te
pathway:
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Cralactose metabolisrm

2-Deocay-D-rhose-5F

00030 10028017
(c) Kanehisa Laboratories
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