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Ⱨ ϯрϾ˔Е



ОІϳϴϱД˔ЌЦ˔Іρψ

ÅОІϳϴϱρψʺ πχӹ ◓ϞЌрОϼלʺζχ χᴟ›
χ ◓ḧ ῀⌠ Ϭ "Ὂ " ρΰο ᾝΰθϜχπβʻ ῀⌠ χ
꜡Ϭ ΰοᴦ♪ᴟʺ ◓ᴟΰθϜχΥОІϳϴϱД˔ЌЦ˔І
ρᾦωϦοΜϘβʻ ◊ τψʺ Ὂךּ χ ᾝΤϣ◐ϘϤϘΰθ
ÅЦ˔зрϹ˔ЫрМϱЭּזˢᾝкЄвּזˣχ ЫАФךּ (1965~)
ÅΩ ψ♠ πχ ʻχκτ ◓ᴟήϦοΜϘβ

Åὓ▄Ṑ π ᾝβϥάρπʺ ˑσᴦ♪ᴟΥ“ΠϥϢΞτσϤʺО
Іϳϴϱ Ϭ ΰθϤʺԁ χ ῀⌠ τ ΰθϤʺ ᾝ
χ ᵔΥ“ΜӬΨσϤϘβʻϘθʺД˔ЌЦ˔Іᴟβϥάρπ
τӌΠϥϢΞτσϤʺЀрСв˔Ќ˔πχ Υᴦ τσϤϘ

β
ÅϿЛЭϯЛГ˔ЄдрϞ ḧ ᶓʺ ᴟᵔ
Åӹ ◓ ᾝσςχϵрзАЎЮрЕᵔ
ÅЯДиᴟʺЄЬвй˔Єдрʺ

http://www.roche.com/sustainability/what_we_do/for_communities_and_environment/philanthropy/science_education/pathways.htm
http://biochemical-pathways.com/


ᾁ┤ʿRoche pathway





ОІϳϴϱД˔ЌЦ˔Іπχ ᾝ

ÅᾋϞβΨβϥθϛτʺЍϱϯϽжЭπ ᾝήϦοΜϥάρΥ
ΨσμοΜϘβʻ

ÅKEGG Pathway πχ ᾝ
Å ОІϳϴϱπψךּ ▀ךּ ϬЛ˔Жʺ• ᴂϬϵАЅρΰο ᾝ
ήϦοΜϘβ

Å ῈὉπψЌрОϼלϞӹ ◓ʺζχ χ ◓ϬЛ˔Жʺζχḩἰ
ˢᶨ ᴟʺ ʺзр▒ᴟσςˣΥϵАЅρΰο ᾝήϦοΜϘβ



ОІϳϴϱД˔ЌЦ˔ІχД˔ЌἹ꜠

Åὓ▄Ṑπχ︡ϤӌΜϬ ρΰο XML (Extensible Markup Language) πṜ ήϦοΜϥάρΥ
ΨσμοΜϘβʻ

ÅKGML (KEGG Markup Language) ψ ◓ḧχḩἰρЍϱϯϽжЭχйϱϯϳЕϬ︡ϤӌΞθϛχ KEGG ꜛχ
Т϶˔ЫАЕ

ÅSBML (Systems Biology Markup Language) ʺCellMLʺCSML (Cell System Markup Language) ψОІϳϴϱχ
ЄЬвй˔ЄдрϞЯДзрϽϬ“ΞθϛχТ϶˔ЫАЕ

ÅPSI-MI (Proteomics Standards Initiative Molecular Interaction XML Format) ψЌрОϼלḧ ῀⌠ ϬṜ β
ϥθϛχТ϶˔ЫАЕ

ÅBioPAX (Biological Pathways Exchange) ψ ˑσОІϳϴϱД˔ЌϬ ›ΰθϤʺД˔ЌῖḊϬ“ΞάρϬ
ρΰο├ ήϦθ ᴟϬ ◙ΰθТ϶˔ЫАЕ

ÅάϦϣχД˔ЌἹ꜠ϬӌΞάρχπΦϥКАЕм˔ϼᴦ♪ᴟЊТЕϳϴϯτ
ψ Cytoscape Ϟ VisANT σςΥΚϤϘβʻ

ÅAJACS58 : CytoscapeϬ►μθД˔Ќχᴦ♪ᴟ

ÅςχОІϳϴϱД˔ЌЦ˔ІϬᾆẕτ►Πω ΜΤψʺ Ϟ ОІϳϴϱʺ τϢμο
ӰσμοΦϘβʻ

Å₈ᵕψ︠τKEGG PATHWAY χУжϳЃ πχ►Μ Ϭ ᵒΰϘβʻ

http://www.genome.jp/kegg/xml/docs/
http://sbml.org/Main_Page
https://www.cellml.org/
http://www.csml.org/
http://www.psidev.info/node/60
http://www.biopax.org/
http://www.cytoscape.org/
http://visant.bu.edu/
http://motdb.dbcls.jp/?plugin=attach&pcmd=open&file=AJACS58_Cytoscape.pdf&refer=AJACS58


BioCyc

ÅϳϴУЂϱЕʿhttps://biocyc.org/

Åᵫ ʿSRIϱрЌ˔ЗЄдЗи
ˢStanford Research Institute ˣ

Å ʿ ửΤϣПЕϘπʺӰᶴϬḯ
ϛο 18,000 ӟ
Å ᴪΥ︣⌠Ộπ⌠ ΰθ ᾅЦ˔Іχ
Д˔Ќ˴ꜛ ᵔ Б˔и

Å ʺОІϳϴϱךּ ῈὉ

Å ʿϯϸДЬАϼТз˔

ÅД˔ЌἹ꜠ʿBioPAX

https://biocyc.org/


BioCyc
Metabolism -> Cellular Overview



Reactome

ÅϳϴУЂϱЕʿhttps://www.reactome.org/

Åᵫ ʿEMBLE-EBI 

Å ʿПЕϬ τ ʺ• ʺ ʺ
16
ÅПЕʿ ᴪΥ︣⌠Ộπ⌠ ΰθ ᾅЦ˔Іχ
Д˔Ќ

Åζχ ʿὓ▄Ṑπχ
ˢ https://reactome.org/documentation/inferred
-eventsˣ

Å ОІϳϴϱʺЄϽЗиךּ Ὁʺ

Å ʿТз˔

ÅД˔ЌἹ꜠ʿBioPAX, SBML

https://www.reactome.org/
https://reactome.org/documentation/inferred-events


Reactome
Pathway Browser



KEGG PATHWAY

ÅϳϴУЂϱЕʿhttps://www.kegg.jp/

Åᵫ ʿẰ ᶘ

Å ʿϿЛЭχὨϘμθ ˢӰᶴϬḯϚˣ 8,000 ˢ>780 ᶋ ʺ>7,100 ⇔ửʺ
>390ᾥ⇔ửˣʺϳϱиІ 359ϿЛЭʺḕẽЮЌϿЛЭ 477ЂрФиʺ ЮЌϿЛЭ 712ЂрФ
и

Å ᴪΥ︣⌠Ộπ⌠ ΰθ ᾅЦ˔ІχД˔Ќ˴ꜛ Б˔и

Å зТϮйрІОІϳϴϱ : ᴪΥ︣⌠Ộπ ᾅЦ˔ІΤϣ⌠

Å ОІϳϴϱ

Å ꜛ Б˔иπзТϮйрІОІϳϴϱΤϣ⌠ ΰʺ︣⌠ỘπϺвй˔Єдр

Å ꜛ Б˔иπ⌠ ˢꜛ Б˔иτϜ ᵬΥΚϤϘβˣ

Å ОІϳϴϱʺЄϽЗиךּ Ὁʺ

Å ʿϯϸДЬАϼТз˔

ÅД˔ЌἹ꜠ʿKGML

ÅKCPAVS KEGG-XML converter σςπ ОІϳϴϱʺЄϽЗиךּ σςχ ΨχОІϳϴϱϬ Ἱ꜠τ
Ḋᴦ

Å [KEGGscape] ( http://apps.cytoscape.org/apps/keggscape ) πКАЕм˔ϼᴦ♪ᴟЊТЕ Cytoscape τ ϙ₅
ϙᴦ

http://www.kegg.jp/
http://www.kcpavs.cidms.org/kcpavs-features/tools-and-utilities/kegg-xml-converter
http://apps.cytoscape.org/apps/keggscape


KEGGψД˔ЌЦ˔Іχ ›

ÅKEGG2ϬϼзАϼ

ÅKEGG PATHWAY ϬḯϚЄІГЭ Д˔ЌЦ˔Іχ τʺӹ
ʺᴟᶘ ʺὲῴ σςχД˔ЌЦ˔ІΥзрϼΰο

ΜϘβʻ



Ϭᾋϥ

ÅД˔ЌЦ˔ІχГ˔УиχᴞʺKEGG organisms ϬϼзАϼ

http://www.kegg.jp/kegg/catalog/org_list.html


KEGG Organisms

ÅKEGG πψ 3-4 Ⱬχ ꜛχ Ѐ˔ЖϬ► ΰοΜϥ



KEGG Organisms

Å Ѐ˔ЖχзрϼϬϼзАϼβϥρʺ χ Υ ꜘήϦ
Ϙβ



Д˔ЌЦ˔ІзІЕ
ÅGenomes : ︠τ NCBI RefseqʺGenBank τ ήϦθ

ÅSpecies : ӰᶴϬԁντϘρϛθД˔ЌЦ˔І

ÅGenus : Genus йЦиπϘρϛθД˔ЌЦ˔І

ÅVirusʿϳϱиІϿЛЭ

ÅMeta : ЮЌϿЛЭ



KEGGОІϳϴϱЫАФϬᾋϥ

ÅЕАФЧ˔Ѕˢhttps:// www.kegg.jpˣ χᾁ┤ЩАϼІπ
"lysine biosynthesis" Ϟ "glycolysis" Ϟσςχ ᾝ ḩ χ
῎Ϭ ΰʺSearch ЩЌрϬϼзАϼ

http://www.kegg.jp/


KEGGОІϳϴϱЫАФ

ÅKEGG Д˔ЌЦ˔І πПАЕΰθϵрЕз˔Υ οзІЕϯАФήϦʺ
KEGG PATHWAY τПАЕΥΚϦωʺԁ τ ꜘήϦϘβʻ



KEGGОІϳϴϱЫАФ

ÅᶆОІϳϴϱχ Υ ꜘήϦϘβʻ
ÅKEGG τΣΪϥОІϳϴϱχΩ ӡπʺЍϱϯϽжЭᵊ Ϭ¬ЫА
Фº ρᾦϭπΜϘβʻ



KEGGОІϳϴϱЫАФ

Åάχ χνΜοΜσΜ ΜЍϱϯϽжЭΥʺ ᴪΥ︣⌠Ộπ
ᾅЦ˔ІΤϣ⌠ ΰθзТϮйрІОІϳϴϱτσϤϘβ
ÅЩАϼІΥӹ ◓ϞЌрОϼלσςχ ʺḮΥ ▀ךּ ʺḕẽ
‹σςχᴟל

Åᶆ Ἱχ ψ֒ χ Help ΤϣᾋϣϦϘβ



KEGGОІϳϴϱЫАФ

ϷрЫϳІϷ˔Н˔πʺKEGG MODULEχ ꜘ



KEGG MODULE



ῨΦσ χОІϳϴϱϬᾋϥ

ÅChange pathway type ϬϼзАϼ



ῨΦσ χОІϳϴϱϬᾋϥ
Select pathway type χОКиΥЪАФϯАФ

ᾋθΜ χ πᾁ┤ˢ ΠωʺEscherichia coliˣ

ecoϬϼзАϼ



Escherichia coli K -12 MG1655ϿЛЭπЫАСрϽ

ԁ χЩАϼІΥ π ϣϦϥʺζχ ˢϘ
θψЂрФиˣχⱱνӹ ◓ϬꜘΰοΜϘβʻ



χϯФк˔Ў

Å ʺ πϘρϛθОІϳϴϱʺЖжТЕϿЛЭʺЮЌϿЛЭχ
ОІϳϴϱψάάΤϣψ ϓσΜχπʺ зІЕχЧ˔Ѕ
Τϣʺ χЧ˔ЅʺОІϳϴϱзІЕϒӱ βϥ ΥΚϤϘ
βʻ

https://www.kegg.jp/kegg/catalog/org_list.html



Lysine biosynthesis ЫАФ



зТϮйрІОІϳϴϱρ χОІϳϴϱχḩἰ



OverviewЫАФϬᾋϥ

Åhttps://www.kegg.jp/kegg/pathway.html

Å1.0 Global and overview maps χ Metabolic pathways ϬϼзАϼ

Å₮τЯЅв˔иχзІЕˢKEGG τΣΪϥОІϳϴϱχ ήΜṐ

ӡˣʺ֒τЫАФΥ ꜘ

ÅṐ ӡ τОІϳϴϱϬế ꜘπΦϥ

https://www.kegg.jp/kegg/pathway.html
http://www.kegg.jp/kegg-bin/show_pathway?map01100



