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The ER signaling pathway is a key driver 
of ER+ breast cancer pathogenesis.1,2 
Explore how di�erent classes of agents 
a�ect this pathway by selecting them below.Aromatase
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Aromatase
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AIs block the conversion of 
circulating androgens to 
estrogens through inhibition 
of the aromatase enzyme, 
thereby preventing initiation 
of the ER signaling pathway 
through inhibition of estrogen 
biosynthesis.3

AI=aromatase inhibitor; ER=estrogen receptor; ERE=estrogen response element.
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ERE

SERD 

SERDs are high-a�nity 
competitive antagonists of 
the ER that, upon binding, 
induce a conformational 
change in the ER that impairs 
receptor dimerization and 
nuclear translocation, and 
can indirectly induce ER 
degradation by the 
proteasome through 
creation of an unstable 
protein complex.4,5

Unstable protein complex and/or 
ER immobilization possibly leading 
to ER degradation

SERD

Impaired dimerization

Conformational change

Impaired
nuclear
translocation

ER

Proteasome

ER degradation

ER=estrogen receptor; ERE=estrogen response element; SERD=selective ER degrader. 
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SERMs competitively bind 
ER with high a�nity, 
leading to tissue-dependent 
antagonistic or agonistic 
e�ects.6 In breast tissue, 
the SERM-receptor complex 
recruits corepressors, 
resulting in antagonist 
activity.7
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CoR=corepressor; ER=estrogen receptor; ERE=estrogen response element; SERM=selective ER modulator.
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ER

Linker

ER-binding 
domain

E3 ubiquitin 
ligase–binding 
domain

Direct recruitment of 
ubiquitin-proteasome 
system leading
to ER degradation

PROTAC ER degrader 

A PROTAC ER degrader is 
a bifunctional small 
molecule consisting of an 
ER-binding domain and an 
E3 ubiquitin ligase-binding 
domain; these domains are 
separated by a linker that 
orients the ER and E3 
ubiquitin ligase in a trimer 
complex which enables 
ubiquitination of the ER, 
prompting subsequent 
degradation by the 
proteasome.8-10 
Additionally, PROTAC ER 
degraders have an 
iterative mechanism of 
action and can therefore 
be recycled to bind and 
induce degradation of 
additional ER molecules.11

Proteasome

ER degradation

Iterative
activity

E3 ligase

ER=estrogen receptor; ERE=estrogen response element; PROTAC=PROteolysis TArgeting Chimera; Ub=ubiquitin. 
Description of the mechanism of action of PROTACs is based on preclinical studies.
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SERCAs lock ER in a unique 
antagonistic conformation 
by covalently binding to a 
cystine residue (C530) in the 
ligand-binding pocket of ER.2,12 
This covalent interaction
with ER serves to inhibit 
downstream transcription of 
estrogen-responsive genes.5

SERCA Covalent linkage at the 
C530 residue induces an 
antagonistic conformationER

Dimerization

Nuclear
translocation

ER=estrogen receptor; ERE=estrogen response element; SERCA=selective ER covalent antagonist. 
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CERANs antagonize the ER 
through inactivation of both 
activating functions of 
ER-mediated transcription 
(AF1 and AF2).5 They can 
also indirectly induce ER 
degradation.13 

Dimerization

Proteasome

ER degradation

CoR

AF=activation function; CoR=corepressor; CERAN=complete ER antagonist; ER=estrogen receptor; ERE=estrogen response element.
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