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Abstract: ERK1/2 is a key protein that mediates cell signal transduction, and it is involved in regulating
biological processes such as chromatin remodeling, nuclear disintegration, proliferation, survival, metabolism,
and cell migration and differentiation. Its overactivation is closely related to the occurrence and progression of
cancer, and the mechanism is manifested as the overactivation of ERK1/2 by gene mutations of upstream
pathway molecules or regulators and the reactivation of ERK1/2 after inhibition against the above targets.
ERK1/2 is a potentially valuable target. In this review, the mechanism of post-translational modification and
spatial regulation of ERK1/2 and the application status of corresponding small-molecule inhibitors were
discussed. The current antitumor strategy of targeting and regulating ERK1/2 was summarized, and the
possibility of exploring potential targets was elucidated, thus providing new insights into the developmental
research of ERK1/2 as an ideal anticancer target.
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Figure 1 Activation, relocalization, and functional exercise patterns of ERK1/2 in cells (Figure by Figdraw, ID: STSRUeccaf)
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Table 1 Overview of preclinical and clinical research status of ERK1/2 small-molecule inhibitors

Basic research on - N T jdentifier and clinical phase (1 /1)

ERK1/2 inhibitor ERK1/2 ~ ERK12 anticancer effects
type Inhibitor inhibitory activity Invivo Invitro Completed Ongoing
ATP competitive 6p ERK1/2 Ki=2 nmol/L NA A NA NA
inhibitor
VX-1le ERK1/2 Ki<2 nmol/L A A NA NA
FR180204 ERK1 Ki=0.31 pmol/L NA A NA NA
ERK2 Ki=0.14 pmol/L
ADTLEI1712/22ac Inhibitory rate on ERK1 NA A NA NA
of 1 umol/L ADTLEI1712
is 93.54%
SCH772984 ERK1 /C5y=4 nmol/L A A NA NA
ERK2 /Cs5y=1 nmol/L
GDC0994/ ERK1 /Cs5y=6.1 nmol/L A A NCTO01875705 1 NA
Ravoxertinib ERK2 /C5y=3.1 nmol/L NCT02457793 1
Ulixertinib/ ERK2 ICs, <0.3 nmol/L A A NCT01781429 1 NCT04488003 II
BVD-523 NCT02296242 1 /1 NCT04566393 NA
NCT02608229 1 NCT05804227 1
NCT03417739 I  NCT03454035 1
NCTO03698994 T NCTO05221320 Il
NCT04145297 1
NCTO05985954 1
ASN007 ERK1/2 [C5)=2 nmol/L A A NCT03415126 1
ERK2 ICs5y=5 nmol/L
MK8353/ ERK1 IC5y=23 nmol/L A A NCTO01358331 | NCT02972034 1
SCH900353 ERK2 ICsy=8.8 nmol/L NCT03745989 1
Temuterkib/ ERK1/2 IC5y=5 nmol/L A A NCT04033341 1
LY3214996 NCTO04081259 1
NCT04616183 1 /11
NCT02857270 1
NCT04386057 11
NCTO04916236 1
NCT04534283 1I
NCTO04391595 1
Covalent selective LL-Z16402/ ERK2 ICs, = 80 nmol/L A A NA NA
inhibitor FR148083
CC-90003 10 nmol/L < ERK1/2 A A NCT02313012 1 NA
1Csy <20 nmol/L
Laxiflorin B NA A A NA NA
Allosteric inhibitor SF-3-029 5 mmol/L < ERK1/2 NA A NA NA
and SF-3-030 1C5y < 10 mmol/L
DEL-23379 ERK2 ICs50= 0.5 umol/L A A NA NA

Notes: NA: not available; A: available.
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