
SELECTIVE ESTROGEN RECEPTOR 
DEGRADERS [SERDS] FOR TREATMENT OF 
ADVANCED BREAST CANCER

TECHNOLOGY: 
THERAPEUTIC: ORALLY BIOAVAILABLE SERDS WITH BRAIN 
PENETRATION (SELECTIVE ESTROGEN RECEPTOR DEGRADERS)

INDICATION: METASTATIC BREAST CANCER TREATMENT 
INCLUDING BRAIN METASTASIS
Investigators: Debra Tonetti, Ph.D., Gregory Thatcher, Ph.D., Rui 
Xiong, Ph.D.

A novel platform for treating metastatic breast cancer



Executive Summary

The Problem:
•The majority of breast cancer is treatable with endocrine therapy and CDK4/6 inhibitor; 
however, at least half of these cancers are refractory or develop resistance to therapy

•When endocrine therapy fails, chemotherapy, with its associated systemic toxicity, is the 
therapeutic option

•10-15% endocrine-resistant breast cancer patients have brain metastasis

The Solution:
 Next generation SERDs developed from core compound G1T48 to deliver next 

generation SERD with brain penetration
 Treatment for TAM/AI-resistant breast cancer
 Strong potential for treatment in ER+ metastatic breast cancer
 Opportunity for combination with CDK4/6 inhibitors and PI3K inhibitors



Our established technology in 
developing SERDs and ER partial agonist
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• Licensed to G1 Therapeutics
• Currently in Phase 1/2 clinical trial

• Licensed to TTC Oncology 
• Currently in Phase 1 clinical trial



SERDs Mechanism of Action

Fulvestrant is a first 
generation SERD 

but has significant 
limitations.

Will be supplanted 
by orally 

bioavailable SERDs

ARN-810 Seragon
AZD9496 AstraZen

UIC SERDs



SERDs Mechanism of Action

ARN-810 Seragon
AZD9496 AstraZen

UIC SERDs SERDs have coupling functional
groups that covalently couple the 
receptor binding group permanently
to the Estrogen Receptor (ER)

Estrogen Receptor Estrogen Receptor 

Estrogen Receptor 

Receptor 
Degradation

Approximately 70% of all breast cancer tumors are Estrogen Receptor (ER) positive. The standard of care for these tumors typically use Tamoxifen 
therapy or Aromatase Inhibitor therapy to attempt to interfere with this nuclear receptor’s function. When these options begin to fail, tumors become 
refractory to these treatments and the patients survival is severely impacted. Approximately 50% of the breast cancer population treated with 
standard of care approaches develop tumors that are Tamoxifen resistant. UIC scientists have developed a new core compound (TTC 352) that has 
the ability to drive the Estrogen Receptor out of the nucleus similar to how Xtandi (Enzalutamide) works on the Androgen Receptor. Modification of 
the core compound using a coupling domain has developed a highly potent series of SERDs with improved properties.

Receptor 
unfolds



Next generation compounds:SERDS
Selective Estrogen Receptor Degraders/ Down-regulators 
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ARN-810 (Tamoxifen core with acrylate)
Tamoxifen

SERDs covalently couple to 
Estrogen Receptors 
and lead to the degradation of 
the receptors



Market competition

SERM/SEM Stage Company Safety/Side Effects

ARN-810 Preclinical proven Roche

AZD 9496 Astrazeneca

RAD-1901 Radius Health

GDC-0927 Preclinical proven Roche

G1T48 Phase 1 G1 Therapeutics

LSZ-102 Novartis

D-0502 InventisBio



Second generation Basic-amino SERDs

B-SERDs showed increased potency and more consistent suppression of ER signaling from in-house and outside data 

GDC-0927 (Genentech) 
Poor bioavailability (1400 mg dose)



Second generation Basic-amino SERDs

IC50 ~ 1nM in multiple treatment-resistant cell 
lines

OHO

ER ligand-binding pocket

O

ER ligand-binding pocket

FN
• Verified ER degradation and efficacy in cell models

Combined with new deuterium 
technology to minimize metabolism 



UIC Second generation Basic-amino SERDs

T1/2 = 4.48 h
F = 22%
Cmax ratio (brain/plasma) = 1.54
Auc ratio (brain/plasma) = 1.26 

P-glycoprotein substrate in MDCK-MDR1 Cell Line:
Efflux ratio = 0.46
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Evidence that cdk 4/6 inhibitors need adjunct 
therapy



Evidence that cdk 4/6 inhibitors need adjunct 
therapy

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6050811/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6050811/


Combination Bromodomain inhibitors and 
SERDs 

https://www.ncbi.nlm.nih.gov/pc/articles/PMC6050811/

https://www.ncbi.nlm.nih.gov/pc/articles/PMC6050811/


BET proteins is central transcriptional drivers

PD-L1 



Front-running BET inhibitors are tested in 
multiple combinations for cancer therapy

ABBV-075 + Venetoclax (bcl2)
for CLL

GSK525762 + fulvestrant for Breast cancer
GSK525762 + enzalutamide for prostate cacner

CPI-0610 + Ruxolitinib (JAK) for Myelofibrosis

Initial clinical data looks promising with manageable thrombocytopenia

BMS-986158 + Nivolumab (PD1) in solid tumors

RO6870810  + Daratumumab
(CD38)
RO6870810 + Atezolizumab (PDL1)

GS-5829  + fulvestrant for Breast cancer
GS-5829  + enzalutamide for prostate cacner



How YF-2-23was designed

Dual hydrogen bonding for 
acetylated lysine mimics

ZA loop hydrogen bonding 
for potency

Extra hydrophobic pocket 
for potency ; spatial 
proximity with the other 
BD domain



Potent and selective against BET family

Bromodomain YF-2-23 (nM) JQ-1 (nM)

BRD2(BD1) 0.27 27

BRD2(BD2) 0.77 18

BRD2(BD1,2) 0.57 5.6

BRD3(BD1) 0.34 14

BRD3(BD2) 0.61 19

BRD3(BD1,2) 0.27 14

BRD4(BD1) 0.29 14

BRD4(BD2) 0.33 8.2

BRD4(BD1,2) 0.29 7.3

BRD4( full
length,short-iso. ) 0.1 11

BRDT(BD1) 0.14 47

BRDT(BD2) 1.4 35

BRDT(BD1,2) 0.23 46

50-100 fold more potent than bench mark JQ1

Data by DiscoverX



Pharmacokinetic profiles

Test article hERG IC50 [μM]
YF2-23.HCl 29.258
Dofetilide 0.015(1)

The solubility data of YF2-23.HCl and control compound diclofenac in PBS pH 7.4

Compound ID Solubility (μM)
Progesterone 22.37

YF2-23.HCl 73.43

Protein binding results of YF2-23.HCl 
in human plasma

Compoun
d ID Species % Bound

% 
Recover

y

% 
Remainin
g at 6 hr

Ketocona
zole Human 98.35 88.07 88.92

YF2-
23.HCl Human 97.98 94.45 93.18



Pharmacokinetic profiles

Summary of YF2-23.HCl IV pharmacokinetic parameters
IV Dose 5 mg/kg

PK parameters Unit Mean
Cl_obs mL/min/kg 25.5 

T1/2 h 1.95 
C0 ng/mL 10441 

AUClast h*ng/mL 3208 
AUCInf h*ng/mL 3270 

AUC_%Extrap_obs % 1.89 
MRTInf_obs h 0.976 
AUClast/D h*mg/mL 642 
Vss_obs L/kg 1.49 

Summary of YF2-23.HCl PO pharmacokinetic parameters
PO Dose 30 mg/kg

PK parameters Unit Mean
T1/2 h 2.90 
Tmax h 0.250 
Cmax ng/mL 3090 

AUClast h*ng/mL 9598 
AUCInf h*ng/mL 9620 

AUC_%Extrap_obs % 0.222 
MRTInf_obs h 3.20 
AUClast/D h*mg/mL 320 

F % 49.0

Relative short half-life to reverse thrombocytopenia



Pharmacokinetic profiles

Data Summary
Table 1. Inhibition percentages for YF2-23.HCl and known inhibitors against CYP1A2, CYP2A6, CYP2C8, CYP2C9, 
CYP2C19, CYP2D6 and CYP3A4

Compound

% Inhibition @ 10 µM
CYP1A2 

(Phenaceti
n)

CYP2A6 
(Coumar

in)

CYP2C8 
(Paclitaxel)

CYP2C9 
(Tolbutamid

e)

CYP2C19 ((s)-
Mephenytoin)

CYP2D6 
(Dextromethorp

han)

CYP3A4 
(Midazola

m)

CYP3A4 
(Testostero

ne)
Furafylline 83.68 - - - - - - -

Tranylcypromin
e

- 98.19 - - - - - -

Quercetin - - 80.89 - - - - -

Sulfaphenazole - - - 87.68 - - - -
(+)-N-3-

Benzylnirvanol
- - - - 96.83 - - -

Quindine - - - - - 94.37 - -

Ketoconazole - - - - - - 99.46 98.99 

YF2-23.HCl 2.29 7.47 84.23 30.74 31.79 14.50 50.61 56.52 



Systematic model of resistant breast cancer



YF-2-23 displayed superior potency in 2D and 
3D models

MCF7:CFR  Day5
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YF-2-23 exhibited excellent inhibitory activity over BMS-98615(BMS), ABBV-075 (Abbvie), 
AZD-5153 (Astrazeneca), AVR-771 (Arvinas) and iBET-762 (GSK525762, GSK) in 
fulvestrant-resistant MCF-7:CFR cells.



YF-2-23 displayed superior potency in 3D 
models

DMSO JQ1 (100 nM) YF2-23 (10 nM) YF2-23 (100 nM) AZD5153 (100 nM)

Day 9

Day 12

Representative wells from 96 well plates in fulvestrant-resistant ER+ MCF-7:CFR cells 



Combination of BET inhibition with ER 
degraders for endocrine resistant Breast 
cancer
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2D model 3D model

Comparison of combination treatment of non-oral, clinical SERD, fulvestrant in 
endocrine-resistant MCF-7:5C 3D spheroid model. A potent 1st generation 
BET inhibitor from our lab, XRC-1, was compared with JQ-1, demonstrating 
greater than additive efficacy in reducing spheroid growth.



Other backup compound in the library
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Data from fulvestrant-resistant MCF-7:CFR cells.



Key Differentiation

• Unique design for three hydrogen-bonding interactions; 
utilizing spatial proximity of BD1 and BD2 to drive 
binding affinity 

• Superior potency over competitors in 2D and 3D cell 
models: first-generation diazepine-based compound (eg. 
iBET-762, GSK); second-generation compound (eg. 
bivalent AZD5153, ABBV-075)

• Good and potentially differentiate PK for transient 
transcription suppression to attenuate side-effects

• No chiral center; scalable synthesis with minimum or no 
column purification for CMC



About The Investigators

Dr. Debra Tonetti
 Associate Professor in Biopharmaceutical Sciences at the UIC College of 

Pharmacy.
 Trained at Northwestern University focusing on SERM action and endocrine 

resistance with 18 years of experience in molecular signaling pathways in 
breast cancer.

 Extensive experience with breast cancer models using mouse xenografts and 
the first to report PKCα as a biomarker for TAM resistance.

 Oversees the PK and xenograft mouse experiments and coordinates with Dr 
Thatcher.

 Cofounder of TTC Oncology LLC with Greg Thatcher to develop SEM TTC-352

Dr. Gregory Thatcher
 Professor and Hans W Vahlteich Chair of Medicinal Chemistry at University of 

Illinois College of Pharmacy.
 Founding Director of campus-wide initiative UICentre (drug discovery @ UIC).
 Extensive experience in mechanistic and biological chemistry with a 

multidisciplinary approach to drug discovery. 
 Over 120 publications in medicinal chemistry, chemical biology, and chemical 

toxicology as well as 20 issued patents.



Dr. Rui Xiong
 Research Assistant Professor in Biopharmaceutical Sciences at the UIC 

College of Pharmacy.
 Designer of TTC-352 and G1T48.



Licensing Contact Information
Nelson Grihalde
Tech Transfer Coordinator
Office of Technology Management
312-996-4129
grihalde@UIC.edu

Seeking Corporate Licensees for SERDs Technology
Seeking Corporate Licensees for Cell lines as research tools for SERDs research
Seeking Corporate Partnering
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