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New Modalities

Source: Andreessen Horowitz research.

Unmet Medical Needs



https://labs.icahn.mssm.edu/jinlab/

Protein Shredder

“PROTAC”

UPS

Targeted Protein Degradation (TPD)

임상비용! 잠재적부작용!



Targeted Protein Degradation (TPD)

Eur J Med Chem. 2022, 31, p 114142. 

2023년도 Global market size 예측



Targeted Protein Degradation (TPD)

Computational and structural biotechnology journal 2022, 20, 5477-5489



History of PROTAC discovery

Dr. Craig Crews

Nat Rev Drug Dis 21, 181–200 (2022)



PROTAC (PROteolysis-Targeting Chimera)

Nat Rev Microbiol 10, 100–111 (2012)

Ubiqutination system



PROTAC (PROteolysis-Targeting Chimera)

https://openlabnotebooks.org/2714-2/

Straight Forward

Design



PROTAC (PROteolysis-Targeting Chimera)

Dale B, Cheng M, Park KS, et al. Nat Rev Cancer. 2021 21(10):638-654. 

POI: Protein of Interest

POI: Protein of Interest

Hijacking



Being Hijacked by Virus

Hijacking E3 ligase by HIV’s Vpx protein

Viruses 9, 322-343.(2017)

“The most efficient way to control the host protein”



Conventional Inhibitor VS PROTAC

“Event-driven pharmacology” 

“Occupancy-driven pharmacology” 

Degrader

Inhibitor

https://c4therapeutics.com/

Relatively low binding affinity 

binder can be used to design 

PROTAC

High binding affinity binder is 

required to design the effective 

inhibitor



Protein Homeostasis

Nat Commun 2019, 10, p131.

Feedback Loop Protein Half-Life



Interesting Features of PROTACs

Cell Chemical Biology 27, 2020, p998

Mutant Specific degradation by PROTAC

From C4 Thx

From Foghorn Thx



New Protein-Protein Interaction

Yu X, Li D, Kottur J, Shen Y, Kim HS, Park KS, Tsai YH, Gong W, Wang J, Suzuki K, Parker J, Herring L, Kaniskan HÜ , Cai L, Jain R, Liu J, 

Aggarwal AK, Wang GG, Jin J. Sci Transl Med. 2021 Sep 29;13(613):eabj1578.

“Chemically Induced Protein-Protein Interaction”

“Cooperative Interaction”

-> Improved Selectivity

E3 Ligase Target Protein

Protein-Protein Interaction energy + PROTAC Binding energy



PROTAC vs Molecular Glue

Biochemistry 2023 62 (3), 601-623



Clinical Trials

Nature reviews. Drug discovery, 2022, 21 (3), p.181-200 2024 updated version



Application Example – Targeting Epigenetic Regulators

Epigenetic Regulators

Histone methyltransferase: EZH2, NSD2/3, G9a/GLP



Role of EZH2 in Cancer

Mol Cancer Ther (2018) 17 (3): 591–602.

Biological importance



Role of PRC2 Complex

Biol. Chem. 2020; 401(8): 933–943

“Canonical function”
&

“Non-Canonical function”



Discovery of EZH2 Degraders



Discovery of EZH2 degrader in Breast Cancer

“Non canonical function”

(or non enzymatic function) 

Tazemetostat - AML

Ma A*, Stratikopoulos E*, Park KS*, Wei J, Martin TC, Yang X, Schwarz M, Leshchenko V, Rialdi A, Dale B, Lagana A, Guccione E, Parekh S, 

Parsons R, Jin J. Discovery of a first-in-class EZH2 selective degrader. Nat Chem Biol.,16(2), p214-222 (2020). 

Degrader can abolish not only enzymatic activity but also protein-protein interactions



Discovery of EZH2 degrader in Blood Cancer

Wang J, Yu X, Gong W, Liu X, Park KS, Ma A, Tsai YH, Shen Y, Onikubo T, Pi WC, Allison DF, Liu J, Chen WY, Cai L, Roeder RG, Jin J, Wang GG. 

EZH2 noncanonically binds cMyc and p300 through a cryptic transactivation domain to mediate gene activation and promote oncogenesis. Nat Cell 

Biol., 24(3), p384-399 (2022). 



Discovery of EZH2 degrader in Prostate Cancer

Wang J*, Park KS*, Yu X, Gong W, Earp HS, Wang GG, Jin J, Cai L. A cryptic transactivation domain of EZH2 binds AR and AR's splice variant, 

promoting oncogene activation and tumorous transformation. Nucleic Acids Res., 50(19), p10929-10946 (2022). 

RNA-Seq analysis for the cooperative down regulation of EZH2/AR

Degradation profile of MS177 in prostate cancer

Clonogenic assay for MS177 



Role of EZH2 in Lung Cancer

Cell Discov  2015, 1, 15026. Biochem Biophys Res Commun. 2019 517(2):201-209.

In NSCLCIn SCLC

Cancer Research Communications 2024, 4 (2): 388–403.

In Lung squamous cell carcinoma (LSCC)

BMC Cancer 2020, 20, 1189.



Future Directions

Dale B, Cheng M, Park KS, et al. Nat Rev Cancer. 2021 21(10):638-654. Nature reviews. Drug discovery, 2022, 21 (3), p.181-200



Jian Jin’s Lab at ISMMS
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Protein Modulator Discovery Lab

http://park.pmdlab.kro.kr/

✓ PROTAC Discovery

✓ Bridged PROTAC Discovery

✓ Covalent Inhibitor

✓ PTM Modulator Discovery
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Thank you for your attention!!
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