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KEGG Organisms (Complete Genomes)

B4 (176)
B4 (442) ¥ (93)
B8 (124)
[RE A (49)
I: BEIFHIE (4702)
R (4971) HHE (269) As of May 17, 2018
5000 - [REEY
4000 -
3000 -
2000 1 KEGG Bfth
1000
l EREY
1955 2(;00 2605 20l10 20Y15

KEGG/GenomeNet 7 = T 7 4 + X #kst

neNet ° BRPVEIE
B =—2 5RE VU)K C o10fERE
15074 |-
1007 |-
s | KEGG MEDICUS
KEGG Fita

95 00 05 10 | 15 20
[
JSPS-RFP
HGP ———— JST-BIRD
—>
—>
—>
RALH JST-NBDC

Z/NaVEA




KEGG & I&

1AM RTLMEECEHT S MBOL 7L R

RS - AR - IOV RTLLRILTOESG VAT LOWEEIZET S
EEREEELZ, 2FFRy FT—9 (KEGG/IARY T A7y, BRITE
HepefEE . KEGGEY a1 —IL) & L THIEEY

2.5 LI ENARIN—Ty FEBRT—2 DBIRIIE

KEGG Orthology (KO) EMERA—YOJEEELASFRY FT—2
D&/ —FEDORIEDFTEITVD. 7/ LEIELHE LIznA X)L—
Ty b EBT -2 OBREXE

3./ LIEHREHSTERTA-HDYY—R

WoEPN) 7Y FOBMTTHRELERERICET SMHEKEGCD
DFFY ET—UIREL. BR - BIELGETY / LEREADF
AT - DEBZIRM

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

KEGG: Kyoto Encyclopedia of Genes and Genomes

MYRAT L ER-RIERE
D REAR ST #HETOLA

B 2

/ E@UATA |-

L ) J /\LX‘I‘%*E

I HILIESR

)
D)

N AaARO—L BAYT/ L
B RN SRIEARY /) L



https://www.genome.jp/kegg/
https://www.kegg.jp/
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SRTLER  KEGG PATHWAY KEGG /SR T 12w 1995
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Functional interpretation of metabolome data
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KEGG Orthology (KO)
Genome-based generalization of
experimental knowledge

ontHoLoGY: k11218 Janus kinase 3

KEGG Pathway Map
Molecular network representation of
experimental knowledge

Non-small cell lung cancer

Entry

K11218 )

[Nare

DAK3 N

Help.
K11218 map05223

Janus kinase 3 [€C:2.7.10.2]

HON-SMALL CELL LUNG CANCER.

Pathway

k004062 Chemokine signaling pathway
ko84151 PIIK-Akt signaling pathway
k084217  Necroptosis

kod4ss  Signaling pathways regulating pluripotency of stem cells
k024638  Jak-STAT signaling pathway
ko84658 Thl and Th2 cell differentiation
koa4559  Th17 cell differentiation
k005162 Measles

k085166 HTLV-I infection

ko@5169 Epstein-Barr virus infection
ko@5208 Pathways in cancer

ko@5283 Viral carcinogenesis \
ko85223 Non-small cell lung cancer
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£ ¥ el pngenen
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Module

MB0684 JAK-STAT signaling

[pisesse

H0091 T-BeSevere combined immunodeficiencies (SCIDs)

Brite

KEGG Orthology (KO) [BR:Ko8081]
Environmental Information Processing
signal transduction

Other D8s

G0: 004715

WSA: 3718(JAK3)
PPS: 180972035(JAK3)
6G0: 101153232(JAK3)
PON: 100433988(JAK3)
NLE: 100683367(1AK3)
MCC: 720040(JAK3)

MCF: 102134669(JAK3)
CSAB: 103234155(JAK3)
RRO: 184660959(JAK3)
REB: 108534238(JAK3)

» show all

Taxonomy  KOALA | Unerot

v
[ E—
i b

Authors.
Title
Journal

Sequence

[Kmammira. £, Acvicar: ot Johartan 4, Blake T8, Chen 10, | Lal: ;. 5
AR, Kelvin D3, Staples JE, Ortaldo IR, et al.

[Molecular cloning of L-JAK, a Janus hmlly protein-tyrosine king
expressed in natural killer cells and activated leukocytes.
Proc Natl Acad Sci U S A 91:6374-8 (1994)

IDOT :10.1673/pnas.91.14.6374

[hsa:3718]

LinkDB

KO (K number) entries represent manually defined
ortholog groups corresponding to the nodes of KEGG

pathways, BRITE hierarchies and KEGG modules
T
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Generating organism-specific pathways from reference pathways

Non-small cell lung cancer — Homo sapiens
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2TWE, WMERBHA (nscic) i3, BIADELEB5HESHTHD, Tk ks (=3 (FrAY¥—)
¥ EHSE (scc), WS (ac), AEME EHSBRIND, HFANZXLOKK nEx
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N00025 EML4-ALK fusion kinase to PLCG-ERK signaling pathway e L
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KEGG BRITE

K[cc BEARERME (ATCHE) K[cc Target-based Classification of Drugs
[ Brite menu | Download htext | Download json ] [ Brite menu | Download htext | Download json ]
B EROATCHR ¢ [ Go Target-based classification of drugs 2 Go

vyvvevy " One-click mode jp08303 vYyvvyw " One-click mode br08310
> A SHEE ERBER * G Protein-coupled receptors
> B M EMIBE » Ion channels

» Nuclear receptors

c JERER

¥ Protein kinases

b HMBEE » sSerine/threonine kinases

» Receptor serine/threonine kinases (RSTK)
¥ Receptor tyrosine kinases (RTK)

ECFR family

PG OBRERRREENLEY

v

> INSR family
bon REMLEVRAL EMAEYEA VAU VER] > PDGFR family
> FGFR family
> VEGFR famil
b o SEBIERE > MET family
» TRK family
v L HIEmEEERE SRR * EPH family
v nER » AXL family
L0l SURMARME ¥ ALK family
* 101a FILFIACE ¥ ALK (CD246) [HSA:238] [KD:K05119]
> 1018 {RBIHETA D10542 Alectinib (USAN/INN)
b L01C EMTILAOL KEZOMORRY DL0926 Entrectinib (USAN/INN)
- ¥ EMI4-ALK [HSA_VAR:238v1] [HSA:238] [KO:X05119]
» 101D HIRINETET NI L B 009731 Crizotinib (JAN/USAN/INN) <JB/US>
¥ 101X FOMOTEEEESE ¥ EML4-ALK [HSA_VAR:238v2] [HSA:238] [KO:K05113)
> L0lxa B&EEM DL0551 Ceritinib (JAN/USAN/INN) <JP/US»
b L0lxB AFILEKS VY D10450 Alectinib hydrochloride (JAN) <JP/US>
. D10866 Brigatinib (USAN) <US»>
> Lolxc €/ 27 0—FILHE » TIE family
> LO1xD FERRNY - HUEUAE AR » RET family
v Lolxe FOFA vEF—HEEE » Non-receptor tyrosine kinases

> LOIXEOL «f ¥F =7 [dg:D600710]
¥ LOI1XE02 F7AF=T
D01977 ' ZAF=F (JaN) <Ip/us>
v L01xE03 I/LOF=F [dg:pG00711]
D07907 TAOF=F > Transporters
D0£023 T/LOF=TEBE (JaN) <Jp/US>
> LO1XE04 A=F=F [dg:De00712]
> LOIXEDS Y37 1=7 [dg:pc00713]

v

Cytokines and receptors

v

Cell surface molecules and ligands

v

Enzymes

v

Not elsewhere classified

Target-based Classification of Drugs
Summary

Human All mAb
gene KEGG Product KEGG Product

G Protein-coupled receptors 113 953 393 1

lon channels 124 302 161

Nuclear receptors 20 255 114

Protein kinases 88 191 62 20 7
Cytokines and receptors 97 164 63 66 24
Cell surface molecules and ligands 77 98 26 65 17
Transporters 37 162 94 3

Enzymes 277 618 252 11 4
Not elsewhere classified 84 135 49 12
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KEGG NETWORK
Linking disease-related gene variants to network elements

KEGG PATHWAY

i

KEGG NETWORK

r
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KEGG GENES / KO
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Prokaryotes
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— Variant groups

Homo sapiens

KO annotation

i

Genome sequence data

Variant annotation

i

Clinical sequence data

Metagenome sequence data

KEGG NETWORK: Cancer Networks

MAPK SIGNALING PATHWAY

hsa04010

Classieal MPkinase
paihway

GF

S
|
| N

sigualing syviem
Proliferation,
R D

Jarmnation,
anti-apopiosis

SRF o

(ot B0 ——w Polfention,
DHA D

v differentiatioh

Signaling networks

MAPK signaling pathway
PI3K signaling pathway
JAK-STAT signaling pathway
CXCR signaling pathway
WNT signaling pathway
HH signaling pathway
TGFB signaling pathway
Cell cycle G1/S

AR signaling pathway
HIF-1 signaling pathway
NOTCH signaling pathway
Apoptosis

Hallmarks of cancer

Sustaining proliferative signaling
Evading growth suppressors

Resisting cell death

Enabling replicative immortality
Inducing angiogenesis

Activating invasion and metastasis
Reprogramming of energy metabolism
Evading immune destruction

Hanahan D, Weinberg RA. Cell 100:57-70 (2000)
Hanahan D, Weinberg RA. Cell 144:646-74 (2011)



https://www.kegg.jp/pathway/hsa04010+N00001

MAPK (ERK) signaling nt06210
N00001 EGF -+ EGFR -+ GRB2 — 505 — RAS — RAF  — MEK — ERK — CCND1
N00276 EGF* - EGFR -+ GRB2 —» 505 — RAS — RAF - MEK — ERK

NO0229 TGFA - EGFR - GRB2 = 50s - RAsS = RAF - MEK — ERK

nooz2zo BB TGFA* - EGFR - GRB2 — S0S — RAS — RAF - MEK — ERK

N00277 Hiﬁﬁ EREG — EGFR — GRB2 — SOS — RAS — RAF - MEK — ERK

nooz78 11 - EREG* — EGFR — GRB2 — 505 — RAS — RAF - MEK — ERK

N00279 l AREG — EGFR — GRB2 — 505 — RAS — RAF - MEK — ERK

noozso O AREG* — EGFR — GRB2 —» 505 — RAS — RAF - MEK — ERK

No0014 1 EGFR* -+ GRB2 —» 505 — RAS — RAF - MEK — ERK — CCND1
NO00006 [ ] EGFR* -+ GRB2 —» 505 — RAS — RAF - MEK — ERK

nooosar B WR EGFR* - GRB2 -~ 50S - RAS — RAF = MEK = ERK

N00021 EGF — (ERBB2+4EGFR) — GRB2 — SOS — RAS — RAF - MEK — ERK

N00022 [ (] 1 EGF — (ERBE2*+EGFR) — GRB2 — SOS — RAS — RAF - MEK — ERK

noozs2 EGF — (ERBB2*+EGFR) — GRB2 — 505 — RAS — RAF - MEK — ERK

N00015 PDGF  — PDGFR — GRB2 — 505 — RAS — RAF - MEK — ERK

N00016 FDGF+* — PDGFR — GRB2 —» 505 — RAS — RAF - MEK — ERK

N00018 PDGFR* -+ GRB2 —» 505 — RAS — RAF - MEK — ERK

NO0215 KITLG - KIT - GRB2 - 50s —+ RAS — RAF - MEK — ERK

NO0003 L] KIT* - GRB2 = S0s - RAsS - RAF - MEK — ERK

NO001S FGF - FGFR — GRB2 — SOS — RAS — RAF - MEK — ERK

nooozo0 1 FGFR* — GRB2 — SOS — RAS — RAF - MEK — ERK

NO0O11 L] FGFR3* — GRB2 — 505 — RAS — RAF - MEK — ERK — MSK1 — MYC
N00217 FLT3LG — FLT3 — GRB2 — 505 — RAS — RAF - MEK — ERK

NO00O04 L] FLT3* — GRB2 —» 505 — RAS — RAF - MEK — ERK

N00233 1GF2 - IGFIR -+ GRB2 — 505 — RAS — RAF - MEK — ERK

N00235 1 IGF2* = IGFIR - GRB2 = S0s - RAsS - RAF - MEK — ERK

NO0237 1 IGF2 = IGF1R* - GRB2 = S0s - RAsS — RAF - MEK — ERK

N00216 HGF - MET — GRB2 — SOS — RAS — RAF - MEK — ERK

NO0246 1 HGF*  — MET —+ GRB2 — S0S — RAS — RAF — MEK — ERK

N000O05 1] MET* — GRB2 — 505 — RAS — RAF — MEK — ERK — CCND1
noo25e I MET* — GRB2 —» 505 — RAS — RAF - MEK — ERK

N00248 1 MET* — GRB2 —» 505 — RAS — RAF - MEK — ERK

N00002 [ ] BCR-ABL -+ GRB2 —» 505 — RAS — RAF - MEK — ERK

NO000S TRK* - RAsS - RAF - MEK — ERK

NO00O7 1 EML4-ALK - RAsS - RAF - MEK —= ERK — CCND1
N000O08 RET-PTC — RAS — RAF - MEK — ERK

NO00160 ] K1 — RAS — RAF - MEK — ERK

NO0OO77 L] HRAS* — RAF - MEK — ERK — MSK1 — MYC
NO00078 L] HRAS* — RAF - MEK — ERK — M3SK1 — MYC
NOooD12 W 1 n (KRAS* NRAS*) — RAF - MEK — ERK — CCND1
N00013 BRAF* — MEK — ERK
Non-small cell lung cancer H00014
NODO14 EGFR* — GRB2 — 50S — RAS — RAF — MEK — ERK — CCND1
nooo41 1 EGFR* — GRB2 — 50S — RAS — RAF — MEK — ERK

NOD022 [ ] 1 EGF — (ERBB2*+4EGFR) — GRB2 — S05— RAS — RAF — MEK = ERK
NODO07 1 EML4-ALK — RAS — RAF — MEK — ERK — CCND1

nooo1z HER B 0 (KRAS* NRAS*) — RAF - MEK — ERK — CCND1

NODO024 1 EGFR* — PLCG — (Ca2+,DAG) — PKC — RAF — MEK — ERK — CCND1
NOD025 1 EML4-ALK — PLCG — (Ca2+,DAG) — PKC — RAF MEK — ERK — CCND1
NODO097 1 RAS # (RASSF1*4+RASSF5) # STK4

NODO036 1 EGFR* — PI3K — PIP3 — AKT 4 BAD

NOD047 1 EML4-ALK — PI3K — PIP3 — AKT 4 BAD

Noo032 1 1 I (KRAS*NRAS*) — PI3K - PIP3 — AKT 4 BAD

NOD105 1 EML4-ALK — JAK3 — STAT3,STATS

NO0070 1 I CDKN2A* # (CCND+CDK4/6) — RB1 4 E2F

NOD115 B TPs3* # (CDKN1A ,GADD45BAX..

Kinase inhibitors nt06260

N10001 Imatinib - BCR-ABL1

N10002 (Dasatinib Nilotinib, Bostinib, Penatinib ) - BCR-ABL1*

N10003 Crizotinib - (EML4-ALK,CD74/5LC34A2-ROS1)

N10004 (Alectinib,Ceritinib,Brigatinib) - EML4-ALK*

N10005 (Gefitinib, Erlotinib, Afatinib) - EGFR*

N1000& Osimertinib - EGFR*

N10007 (Vemurafenib Dabrafenib) - BRAF*



https://www.kegg.jp/kegg-bin/show_network?id=nt06210&align=1&cancer=1
https://www.kegg.jp/kegg-bin/show_network?id=H00014&cancer=1
https://www.kegg.jp/kegg-bin/show_network?id=nt06260&step=320

KEGG VARIANT
Functional grouping of disease/drug-related gene variants

K[GG VARIANT: 238v{ hsa_var:238v1

I([“

VARIANT: 238v2

hsa_var:238v2

elp
Entry 238vl variant Entry 238v2 variant

Name EML4-ALK fusion Name First generation TKI-resistant ALK1 mutation

Gene ALK; ALK receptor tyrosine kinase [K0:Ke5113] Gene ALK; ALK receptor tyrosine kinase [KO:K@5113]

Organism |hsa_var Human gene variants (Homo sapiens) Organism |hsa_var Human gene variants (Homo sapiens)

Variation|inversion inv(2)(p21p23) Variation|mutation 11171T

COSF: 473 463 474

cosmM: 4381168

Network [Np@ee7 EMLA-ALK fusion kinase to RAS-ERK signaling pathway|
Nee825 EML4-ALK fusion kinase to PLCG-ERK signaling pathwal
Neeea7 EML4-ALK fusion kinase to PI3K signaling pathway

Nee185 EML4-ALK fusion kinase to Jak-STAT signaling pathwal
N16803 First-generation tyrosine kinase inhibitor to ALK f|

Variation

mutation C1156Y
[COSM: 99136

Variation

mutation F1174L
(COSM: 28061

variation

Reference [PMID: 26755435

Authors |Bayliss R, Choi 1, Fennell DA, Fry AM, Richards MW

Title |Molecular mechanisms that underpin EML4-ALK driven cancers |
response to targeted drugs.
Journal|Cell Mol Life Sci 73:1209-24 (2016)
DOI:16.1007/580018-815-2117-6

mutation L1196M
cosM: 99137

Vvariation

mutation G1269A
CosM: 1169767

Variation

mutation S12@6Y
COSM: 144251 4422788

Reference PMID:17625578

Authors |Soda M, Choi YL, Enomoto M, Takada S, Yamashita Y, Ishikawa
S, Watanabe H, Kurashina K, Hatanaka H, Bando M, Ohno S, Is|
Aburatani H, Niki T, Sohara Y, Sugiyama Y, Mano H
Title |Identification of the transforming EMLA-ALK fusion gene in |
cell lung cancer.
Journal |Nature 448:561-6 (2087)
DO1:10.1038/natured5945

LinkDB All DBs

Linked to ClinVar, dbSNP, COSMIC, etc.

Network [N@eee7 EML4-ALK fusion kinase to RAS-ERK signaling pathway
NBBo25 EML4-ALK fusion kinase to PLCG-ERK signaling pathway
NBee47 EML4-ALK fusion kinase to PI3K signaling pathway
NBB185 EML4-ALK fusion kinase to Jak-STAT signaling pathway
N188e4 Second/third-generation tyrosine kinase inhibitor to ALK fusion
Reference [PMID: 26755435
Authors|Bayliss R, Choi J, Fennell DA, Fry AM, Richards MW
Title |Molecular mechanisms that underpin EML4-ALK driven cancers and their
response to targeted drugs.
Journal|Cell Mol Life Sci 73:1209-24 (2816)
DOI:10.1007/566018-015-2117-6
Reference [PMID: 21038458
Authors|Sasaki T, Okuda K, Zheng W, Butrynski 1, Capelletti M, Wang L, Gray NS,
Wilner K, Christensen 1G, Demetri G, Shapire GI, Rodig 53, Eck M3, Janne
PA
Title |[The neuroblastoma-associated F1174L ALK mutation causes resistance to an
/ALK kinase inhibitor in ALK-translocated cancers.
Journal|Cancer Res 70:10@38-43 (2010)
DOI:10.1158/0608-5472.CAN-10-2956
LinkDB All DBs

KEGG NETWORK: Endocrine Networks

CRH-ACTH-Cortisol network

nt06301

N00297 ACTH - (MC2R+MRAP) - GNAS - ADCY - cAMP - PKA — (NRSALNR4A1SP1P. = (STAR,CYP11B1) - Cortisol
N00299 ACTH # (MC2R*4+MRAP) { GNAS

NO0300 ACTH # (MC2R+MRAP*) { GNAS

NO00321 GNAS* — ADCY — cAMP — PKA — (NR5A1,NR4A1,SP1P. = (STAR,CYP11B1) - Cortisol
N00323 (PDE11A* PDESB*) # cAMP — (PRKARIA+PRKACA) — (NRSA1,NR4A1,SP1P. = (STARCYP11B1) - Cortisol
N00320 PRKACA* — (NR5A1,NR4A1,SP1P.. = (STAR,CYP11B1) - Cortisol
N00322 (PRKARIA#4PRKACA) — (NRSAL,NR4A1,SP1P. = (STAR,CYP11B1) - Cortisol
N00298 ACTH - (MC2R+MRAP) — GNAS — ADCY — cAMP - PKA — (NR5AL,NR4ALSPLP. = CYPLIE2* — Aldosterone
N00324 CRH — CRHR — GNAS — ADCY — cAMP — PKA — CREB — ACTH

N00325 RASD1* #  GNAL t ADCY — cAMP — PKA — CREB — ACTH

N00326 GNAS* — ADCY — CAMP — PKA — CREB — ACTH

N00327 CRH — CRHR —+ GNAS — ADCY — CAMP — (PRKAR1A*+PRKACA) — CREB — ACTH

NO00318 EGFR — ERK1/2 — ACTH

N00319 uspa+ - EGFR — ERK1/2 = ACTH

N00306 NROB1 4 NRSAL = (CYPL1B1,CYP17A1)

N00307 NROB1* # NRSAL = (CYP11B1,CYP17A1)

NO00308 NROB1 -4 NRSA1* # (CYP11B1,CYP17A1)

N00339 Cholesterol — CYP11A1 -+ Pregnenolone  — (HSD3B4CYP21A24CYP.. — Aldosterone

N00338 Cholesterol — CYP11A1 — Pregnenolone  — (HSD3B4CYP17A14CYP.. — Cortisone — HSD11B — Cortisol

N00309 (Cortisone+NADPH)  — HSD11B — (Cortisol +NADP+)

N0O310 Cortisene # HSD11B1* # Cortisol

NO0311 NADP — H6PD — NADPH

N00312 NADP t HEPD* # NADPH

N00313 SERPINAG — Cortisol

NO00314 SERPINAG* # Cortisol

Cushing's syndrome H01431

NO0321 GNAS* — ADCY - CcAMP - PKA — (NR5A1,NR4A1 SP1P. = (STAR,CYP11B1) - Cortisol

N00323 (PDE11A* PDEBB*) # CcAMP — (PRKARIA+PRKACA) — (NRSA1,NR4A1,SP1,P. = (STAR,CYP11B1) — Cortisol

NO0320 PRKACA* — (NRSALNR4A1,SP1,P. = (STAR,CYP11B1) — Cortisol

N00322 (PRKARLA*+PRKACA) — (NRSA1,NR4AL,SP1P. = (STAR,CYP11B1) — Cortisol

NO00325 RASD1*# GNAI # ADCY - CcAMP - PKA — CREB — ACTH

NO00326 GNAS* — ADCY - cAMP — PKA — CREB — ACTH

N00327 CRH — CRHR — GNAS — ADCY — CAMP — (PRKAR1A*+PRKACA) — CREB — ACTH

NO0319 uspa+ - EGFR - ERK1/2 - ACTH

NO0315 AIP* £ AHR

N00290 (MENL*+KMT2A) # (CDKNLB,CDKN2C)

NO0316 CDKN1B* # (CCNE+CDK2) — RB1 +t E2F

10


https://www.kegg.jp/entry/hsa_var:238v1
https://www.kegg.jp/entry/hsa_var:238v2
https://www.kegg.jp/kegg-bin/show_network?id=nt06301&align=1
https://www.kegg.jp/kegg-bin/show_network?id=H01431&align=1

Antibiotic Resistance Threats in the United States (CDC, 2013)

A. Urgent threats
ALl. Clostridium difficile
A2. Carbapenem-resistant Enterobacteriaceae (CRE)
A3. Drug-resistant Neisseria gonorrhoeae

B. Serious threats
B1. Multidrug-resistant Acinetobacter
B2. Drug-resistant Campylobacter
B3. Fluconazole-resistant Candida (a fungus)
B4. Extended spectrum beta-lactamase producing Enterobacteriaceae (ESBLS)
B5. Vancomycin-resistant Enterococcus (VRE)
B6. Multidrug-resistant Pseudomonas aeruginosa
B7. Drug-resistant non-typhoidal Salmonella
B8. Drug-resistant Salmonella enterica serovar Typhi
B9. Drug-resistant Shigella
B10. Methicillin-resistant Staphylococcus aureus (MRSA)
B11. Drug-resistant Streptococcus pneumoniae
B12. Drug-resistant tuberculosis bttt Al g

€ THREATS

C. Concerning threats
C1. Vancomycin-resistant Staphylococcus aureus (VRSA)
C2. Erythromycin-resistant group A Streptococcus
C3. Clindamycin-resistant group B Streptococcus

beta-Lactam Resistance

map01501
beta-LACTAM RESISTANCE
e—— I )
N S
i - PLactumse
e N o —{ T Do —4 (oo} ————
Polymes B ~ o 1.6 Anhyrdro. DA
cubTETE S . by
¢ pepudes) ! pepiis MaNAc peptide
e O— Tiog? |—w0___
) DA | Donm DR _ F—
- “ ETa i
froniee - :‘(«“w,,

[ Copplospenae )
Rl eehis
\ J

—
' Cophalosponng
| |

{ O <—Bo |
T !

I

I

I

I

I

' i} =
Prtein ayathesis inhbitrs— — — PR |- — — | [T |1t
. e

et it #————— Altered target site
o “'T 1 S Enzymatic inactivation
L Decreased penetration
Increased efflux

[T
(6] Kanehisa Larat
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https://www.kegg.jp/pathway/map01501

beta-Lactam Classification

br01553

Class

Drug group

Drug examples

Enzyme examples

Natural product (biosynthesis)|

o]
DGO1713

T

(DG01778)

beta-Lactamase sensitive penicillin

Benzy illin (DGOOS:

Penicillin (map00311)

(DG01779)

beta-Lactamase resistant penicillin|Meticillin (DG02500)

Oxacillin (DG00542)

Oxacillinase

Extended spectrum penicillin
(DG01780)

‘Ampicillin (DG00517)
Carbenicillin (DGO0519)

Carbenicillinase

beta-Lactamase inhibitor
(DG01479)

Sulbactam (DG00545)
Tazobactam (DG00546)

Clavulanic acid (DG01261)

[Clavaminate (map00331)

Carbapenem (DG01458)

Imipenem (DG01212)

Carbapenemase
Imipenemase

|Carbapenem-3-carboxylate
(map00332)

JA
o’
DGO1710

DGEOL714

)
O/

First-generation cephalosporin
(DG01774)

Cefaloridine (D01075)

Cephalosporinase

|ICephamycin C (map00311)

Cefoxitin (DGO0557)

Cephamycinase

Second-generation
(DG01775)

Flomoxef (DG00569)

Loracarbef (DG00564)

IThird-generation cephalosporin
(DG01776)

Cefotaxime (DG00570)
Ceftazidime (DG00D571)

Latamoxef (DG00575)

(DG01777)

Fourth-generation cephalosporin

Cefepime (DG01777)

DGO1464

N.
ij
OO/N,O

Y
o

Monobactam (DG01454)

\Aztreonam (DGO0589)

Extended-spectrum
beta-lactamase (ESBL)

Nocardicin A (map00261)

See also: REPESRE jp08350

Drug group

» Chemical group such as Imipenem

DG01212
» High-level group such as Carbapenem DG01458

KPC GES IMI/SME OXA-51 213 24

Carbapenem-resistant proteobacteria

23 134 211

214 229 58 62 48

IMP_VIM NDM IND GIM

Grp

B.Gam
B.Gam
B.Gam
B.Gam
B.Gam
B.Bet
B.Bet
B.Bct

Genus K18768 K18970 K19316 K18794 K19318 K18971 K18793 K19319 K19320 K19321 K19322 K18972 K19211 K1B976 K18782 K18781 K18780 K19099 K19216]
[B.GamE Escherichia
B.GamE Shigella
B.GamE Enterobacter
B.GamE Klebsiella
B.GamE Citrobacter
B.GamE Kluyvera A\
[B.GameE Leclercia
B.GamE Serratia
[B.GamE Pantoea

B.GamE Proteus

[B.GamE Providencia

Stenotrophomenas
Pseudomonas
Acinetobacter
Shewanella
Aeromonas
Pandoraea
Achromobacter
Chryseobacterium

-t

A2. Carbapenem-resistant Enterobacteriaceae (CRE)

Class Name #Seqs #KOs _
Serine A | TEM 192 1 Serine C [DHA 21 1
SHV 156 1 FOX 12 1
CTX-M 165 1 ACC 5 1
PER 8 1 ACT 37 1
VEB 15 1 MIR 18
BEL 3 1 ADC 37 1
KPC 22 1 PDC 10
GES 30 1 Metallo | B [ IMP 50 1
IMI 8 VIM 43 1
SME 5 1 NDM 16 1
CARB 40 3 IND 16 1
D [ OXA 426 23 GIM 2 1
Cc | cmy 129 Total 1479 48
E/':TE 1 2 Signature KOs defined from beta-lactamase
MOX n sequence data collection in KEGG GENES
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https://www.kegg.jp/kegg/annotation/br01553.html#class
https://www.kegg.jp/entry/DG01212
https://www.kegg.jp/entry/DG01458
https://www.kegg.jp/kegg/drug/jp08350.html

I IE GG EF

2. KEGG MEDICUS & (&

3. KEGG API OFIAE

7 LBBREHRTERT A -HOOERT—4—2X
KEGG MEDICUS

KEGG NETWORK

KEGG DISEASE

KEGG DRUG

ERRBMAE

KEGGODANJLRIEHRA T
[CEERAMIXZEREMRE

<

EEEEE
—fRD A<

s BAOEESRMXEIFIAREERFHREFI—JAPIC)K YIREEZITTWS

s REDEERRTIXEX FDA LU DailyMed OLART—2EFIALTWLS
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https://www.kegg.jp/entry/dr_ja:D00671
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https://www.kegg.jp/entry/dg_ja:DG01482
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1. #F ZEH, Jpn] Antibiot,, 45(5), 557-568, (1992) »PubMed
2. Nakashima Metal., B, 23 (2), 515-520, (1992) »)-STAGE
3. #WEK : Effects of Renal Dysfunction

4. HBE @iEh, BEXRBFEPRME, 30 (2), 109-115, (1997) »1-STAGE
5. Kanamori M,et al., ESSREE3, 32 (3), 91-99, (2001) »)-STAGE

6. HAEK: VAFIY FORFUNCLEHE

7. % REL, BELPECEPRME, 51 (S-1), 255-278, (2003)

8. YuVletal, Chest, 125(6), 2135-2130, (2004) »PubMed

9. HAFEE : Lpneumophilaic ¥ Hin vitrodi BiEHE

10. UneTetal, Antimicrob Agents Chemother,, 32 (9), 1336-1340, (1988) »PubMed
11. Tanaka Metal., JAntimicrob Chemother., 26 (5), 659-666, (1990) »PubMed \
12. Fujimoto Teet al.,, Chemotherapy, 36, 268-276, (1990) »PubMed
13. EBEMTEN, Chemotherapy, 40 (S-3), 14-26, (1992) »]-STAGE
14. BIMEES, Chemotherapy, 40 (S5-3), 57-63, (1992) »)-STAGE
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[ Brite table menu | USA | Europe | Japan | Combined ]

jp08328

[ English | Japanese 1

BRRTORERRR
HEEE BRE
Bx *= CE il IR s s EES == W
2018/4/17 [D09348| RRYIF=TIF U T hkAY Tavalisse
2018/3/23 Dogsog| Bogg|av KuF—¥ =07
2018/3/23 D11063] 99g[ZRA Lt b AT T
2018/3/23 |D11024/AL6AB1S LR F—EFAT Lamzede
2018/3/23 D05031|A16AX14 3999[2 H—FRY v RS H37 2K
2018/3/22 |D10727|V03AELD FRUDATNI= oAV IO R Lokeima
2018/3/21 |D10313|A10BK04 Ty 7y 70Yy |Steglatro
2018/3/20 D10400] FILRSEXTT umya
2018/3/6 D09575] A/SURRT [Trogarzo
2018/2/23 p11021] 250/ cOF Y ELTAKE L VL=
2018/4/17 |2018/2/19 [D10913|MOSEX0S EEESEd Crysvita [Crysvita
2018/2/14 D11040) Frovssr Erleada
2018/2/13 D11042] FFHT - AIhTRIL [symdeko
2018/2/7 11039 COTIIEN  TARUSSEY 7T Biktarvy
CNFSTTHIR
2018/1/26 D11033[v10xX04 L7 FOLAFYFRLAFF (177L0) Lutathera
2018/1/19 D10795] 23se|zoEF vty ka1 =742
2018/1/19 D10762] 16290[2 5 FAF V=LY ¥ T8/~ (&1 U
2017/12/21 Doo150| FoEAFrvon Giapreza
2017/12/20) D10562|V04CDO6 VT Y SERESE Macrilen
2017/12/20) D11043/A10BK04 LY UTaYYERILRE |Steglatro
2017/12/18 D11031|SO1EX05 #5 1L R FIVA LB Rhopressa
2018/3/23 [2017/12/5 [2018/2/8 |D10025/A10B106 2490l F K Ay l0zempic [0zempic
2017/11/16[2018/2/23 [D10821]B02BX06 Bl Hemiibra Hemiibra
2017/11/15) D11004/a16AB18 xZbO=gy—EFLT > Mepsevil
2018/1/19 [2017/11/14) [D09874|RO3DX10 2290|X¥ FUXRT 7rey3 Fasenra
2018/3/23 [2017/11/8 [2018/1/8 |D10801[205AX18 25| EENL FLrEz Prevymis Prevymis
2017/11/2 D10441] 55/ 70RFV I/ E vyzulta
2017/10/31 D10893] FasTnFE=7 |calquence
2017/9/28 [D10688| FARYIUT Verzenio
2017/9/27 Dog497|RO6AX28 wagopresvvowimE sz
2017/9/15 Do7353(P01ABO7 £y =5J-L [Solosec
2017/9/14 D10867] EICPPEl |Aligopa
[2017/8/29 D02489|PO1CA02 [~ X=5 =)L
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https://www.kegg.jp/kegg/drug/jp08328.html

I IE GG EF
2. KEGG MEDICUS ¢& (&

3. KEGG API OFI A%

KEGG API

REST ¢ M API H—E X
KEGG DFIRZENREIAXT H1=bD A Y v FERH

RAILFFD rest.kegg.jp F—/3—

c AT IV IHBICFIBRT 27 HTIVvIMEENEZFEN
DREHAEIZFIAT H5E

c AT IV IHBICFIBRT A 7HTIVvIMEENEZFEMN
DONEY—ER (BEBFmBEBOY I bz 7RELED) IZFA
TREEETHTIVISA U AOBMEBNBE (=12 LigH
[ LTLVELY)

A zA YY) 21— 3 XD kegg.net H—s3—
s FERUSNOFADEE

WIhHLBRAEHSNATVWSIERFD (VTTERL) T—2 &7
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API| Call D EAF

rest.kegg.jp ki

http://rest.kegg.jp/<operation>/<argument>[/<argument2[/<argument3> ...]]

<operation> = info | list | find | get | conv | link | ddi

kegg.net ik

https://api.kegg.net/<operation>/<argument>[/<argument2[/<argument3> ...]]

<operation> = info | list | find | get | conv | link | ddi | upload | idmap | map | data

argument Tl database & 1= (% dbentry (database:entry) %87

KEGG Identifier

database entry
dbname abbrev  prefix example
pathway path map, ko, ec, rn <org> hsa04930
brite br br, jp, ko <org> ko01003
module md M <org>_ M MO00008
ko ko K K04527
genome gn T T01001 (hsa)
<org> hsa:3643
genes vg vg:155971
ag ag:CAA76703
compound  cpd C C00031
glycan gl G G00109
reaction rn R R00259
rclass rc RC RC00046
enzyme ec ec:2.7.10.1
network ne N N00002
variant hsa_var hsa_var:25v1
disease ds H H00004
drug dr D D01441
dgroup dg DG DG00710
environ ev E E00048
compound_jacpd_ja C
disease_ja  ds_ja H
drug_ja dr_ja D B AREERR
dgroup_ja  dg_ja DG
environ_ja  ev_ja E

KEGG DI RTHT—4IZ
Dot —9 BEAF

EXRBT
database:entry
entry A%
KX Fprefix + SHT D F
MDi5E database: [LHBEE
(BRFERZRRC)

genes [E#F&. Iz
ligand (cpd+gl+rn+rc+ec)
& kegg (TRTO)AHSB

<org> & 3FE = IF4XFD
KEGGAMEI—
Chilk genome DT> +
UEAGIESE R =R AY

prefix AN E D L5
T—ARR—ZDentry ID
(nchi geneid, locus_tag,
ec number % ) ZFA
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4\ £8DB @ ID

database entry
dbname abbrev
ate  7XFOATCI—F EERERICOVTIEERD D
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ncbi-geneid Gene ID
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