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Year

2001 Imatinib
2002

I Tyrosine kinase inhibitor
I Scrinefthreonine kinase inhibitor
Ul Gefilinib B Dual protein kinaseinhibitor

2004 [ =TT B Lipid kinase inhibitor
2005 ELTEENT

PUGR  Suniinib  Dasatinib
CUNE  Lapatinib  Nilotinib
2008

EUVSY  Pazopanib
2010

EUMN Vandetanib Vemurafenib  Crizofinib  Ruxolitinib

2012 Bosutinib® Regorafenib Tofacitinib Cabozantinib Ponatinib
2013 inib Dabrafenib  Afatinib Ibrutinib

2014 Ceritinib Idelalisib Nintedanib

LN Palbociclib  Lenvatinib

Number of approved SMKI

Dirug Discovery Today

211, 2001HEE 201549 687A] &£21E SMKI(small molecule kinase inhibitor) %&&(Ref2. 0lA | ™

H1, FDA £9I&l kinase inhibitor&2} E2& kinase(Ref1.)

Drug target  Protein substrate Drug

ALK Tyrosine Crizotinib, Ceritinib, Alectinib, Brigatinib

BCR-Abl Tyrosine Bosutinib, Dasatinib, Imatinib, Nilotinib,
Ponatinib

B-Raf Serine/threonine  Vemurafenib, Dabrafenib

BTK Tyrosine Ibrutinib

(DK family  Serine/threonine  Palbocidlib, Sorafenib, Ribociclib

cMet Tyrosine Crizotinib, Cabozantinib

EGFR family ~ Tyrosine Gefitinib, Erlotinib, Lapatinib,
Vandetanib, Afatinib, Osimertinib

JAK family  Tyrosine Ruxolitinib, Tofacitinib

MEK1/2 Dual specificity ~ Trametinib

PDGFR o/B  Tyrosine Axitinib, Gefitinib, Imatinib, Lenvatinib,

Nintedanib, Pazopanib, Regorafenib,
Sorafenib, Sunitinib

RET Tyrosine Vandetanib

Src family Tyrosine Bosutinib, Dasatinib, Ponatinib,
Vandetanib

VEGFR family Tyrosine Axitinib, Lenvatinib, Nintedanib,
Regorafenib, Pazopanib, Sorafenib,
Sunitinib
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Categorization of Different Kinases Implicated in Human Cancer
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CTK: cytoplasmic tyrosine kinase, S/T Kinase: serine/threonine kinase, LK: lipid kinase, RTK: receptor tyrosine kinase.

SK1: Sphingosine kinase 1, PI3K: phosphoinositide 3-kinase, PKCi: Protein kinase Ci, mTOR: mammalian target of
rapamycin, CDKs: cyclin-dependent kinases, ATM: Ataxia telangiectasia mutated, Akt: protein kinase B, S6K: ribosomal
protein S6 kinase, STK11/LKB1: Serine/threonine kinase 11 or liver kinase B1, PLKs: Polo-like kinases, b-Raf: B-Raf
proto-oncogene, Aur A & B: Aurora Kinase A & B, c¢-SRC: Proto-oncogene tyrosine-protein kinase Src, c-YES: c-Yes
proto-oncogene (pp62c-Yes), Abl: Abelson murine leukemia viral oncogene homolog 1, JAK-2: Janus kinase 2, RON:
Recepteur d'Origine Nantais, FGFRs: Fibroblast growth factor receptors, c-Met: ¢-MET proto-oncogene, c-Ret: c-RET
proto-oncogene, IGF-IR: Insulin-like growth factor 1 receptor, EGFR: Epidermal growth factor receptor, PDGFR-a:
Platelet-derived growth factor receptor a, c-Kit: proto-oncogene c-Kit or Mast/stem cell growth factor receptor, Flt3,Flt-4:
Fms-like tyrosine kinase 3, 4, PDGFR-B: Platelet-derived growth factor receptor B, ALK: Anaplastic lymphoma kinase, HER-2:

human epidermal growth factor receptor-2

= . — OF F X4 A .
Copyright (¢ oror ¥ = &l Al rights reserved.

KOREA PHARMACEUTICAL INFORMATION CENTER

RON FGFR1,34  cMet c.Rel IGFIR EGFR PDGFRa  cKi FIt3 Fit-4 PDGFR-B ALK HER-2

A



Kinase inhibitors

inhibitore2 B9S2 5=

QrabHoj| 2ofst= F2 kinase
HHe  WIIZ|7} Ql=h|, tyrosine kinase2t= Y2 UHIHO R Kinase
inaseOf 2t Of2ff 1229t 0| IAA #2828 £ U2h, 2 AEo &Kot 2

k52 1T 31 ZCE 0|2 Tyrosine kinase inhibitor= EZA kinase?} receptor tyrosine kinase (RTK)

oIz B2

r

i
CTK j
( Inhibitors

. N

Lipid
< Kinase >
Inhibitors

s

a3, ohst ¢

CTK: cytosolic tyrosine kinase;

0|2 fAE2 F=2 ZYstes kinaseZ RO T2t 4330
ER0l= EGFRYRO| =2 LIEILhE 2Rl HYo[Lt &7
ilioﬂ AEE[7]= Bt
P 2RO 2 ALBER
kinaseES E@.QE 5t0] platelet-derived growth factor(PDGF)?} VEGF £=2X|&
AXot= 2UE

erlotinib2} gefitinibQ|

erlotinibe| A2= 12—J| *%*

lapatinibe| &

U Y HAS

dRc UY 220 F2 AEEH 0|20l HZLOILt

cytosolic tyrosine kinase (CTK) QIZ|of }2t

Z|BH|2 AIRE|= CHEZQI kinase inhibitorS(Ref1.

S/T :serine/threoine;

CHAl MIEst7| = Sttt

=
v

see v

R adlP
HNOH O
gr, i HO = O
Br E OH
LFM-AL3

Piceatannol Idelalisib
OH
-]
< P80 o
C NP R
g8 e
ey ] (j\,r o ‘E ; H
|\-Jn-s.o oW | ]"\ T 3
= “‘: 0 B e o Mo
=N o o " # [ 4
Fasudil Sirolimus Temsirolimus Ribociclib

N " o
Q g/ " e

Gefitinib Erlotinib Sunitinib Midostaurin

Wy m)
RTK: receptor tyrosine kinase

CtA 2}0|7} ATt HER1/EGFRE HACZE oH=
B =0 F2 AHEEH
HER1/EGFRZI HER2E SA|0| EH2=2 5= afatnib,
sunitinib2} sorafenib2 multiple receptor tyrosine
AALo 24 LME =3t
Ay 71 Y AZ2HZ2E AHEEH sorafenibll

LY L= AFSEC

HOICt Sunitinib2

erved.

KOREA PHARMACEUTICAL INFORMATION CENTER

Copyright (¢ OF O N & R All rights res



oA

Dabrafenib

Palbociclib b

B  Tyrosine kinase inhibitor
I  Serine/threonine kinase inhibitor
B Dual protein kinase inhibitor

Drug Discovery Today
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TK, tyrosine kinase; TKL, tyrosine kinase-like; STE, homologs of yeast Sterile 7, Sterile 11, Sterile 20 kinases; CK1, Casein
containing PKA, PKG, PKC families; CaMK, calcium/ calmodulin-dependent protein kinase; CMKC,
containing CDK, MAPK, GSK3, CLK families.
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1) Bhullar et al. Kinase-targeted cancer therapies: progress, challenges and future directions.
Molecular Cancer (2018) 17:48

2) Peng Wu, Thomas E. N, and Mads H.C(2016) Feature Small-molecule kinase inhibitors: an
analysis of FDA-approved drugs. Drug Discovery Today. 21(1), 5-10
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