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Targeted Protein Degraders (TPDs)

Source: The PROTAC gold rush, Ken Garber, Nature Biotechnology, 2022, 40, 12-16.
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Modalities in Targeted Protein Degradation

Source: PROTAC targeted protein degraders: the past is prolog, Miklós Békés, et al., Nature Reviews Drug Discovery, 2022, 21, 181–200.
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TPDs in Clinical Development 

Source: PROTAC targeted protein degraders: the past is prolog, Miklós Békés, et al., Nature Reviews Drug Discovery, 2022, 21, 181–200.
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The Past and Future of TPDs

Source: PROTAC targeted protein degraders: the past is prolog, Miklós Békés, et al., Nature Reviews Drug Discovery, 2022, 21, 181–200.
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Novel Concepts Employing Lysosomal Degradation Pathway

The lysosome is a major degradation pathway utilized by cells to degrade

extracellular and intracellular content 

Source: Emerging New Concepts of degrader technology, Yu Ding, et al., Trends in Pharmacological Sciences, 2020, 41, 464-474.

 LYTAC (lysosome targeting chimera) 

technology exploits the endosome/lysosome 

pathway to degrade POIs.

 AUTAC (autophagy-targeting chimera) 

functions via ubiquitination by triggering K48 

polyubiquitination which is recognized by the 

selective autophagy pathway, leading to 

degradation of the target POI.

 ATTEC (autophagosome-tethering 

compound) tether the POI to the 

autophagosomes by direct binding to the POI 

and the key autophagosome protein LC3.  
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Characteristics of TPDs

Source: PROTAC targeted protein degraders: the past is prolog, Miklós Békés, et al., Nature Reviews Drug Discovery, 2022, 21, 181–200.
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Challenges for TPD Discovery

 TPDs are harder to synthesize and purify than traditional small 

molecules.

 TPD design remains largely empirical as target binding affinity does 

not predict activity, and many compounds need to be synthesized 

and tested to find functionally active degraders.

 TPDs are “beyond the rule of 5” molecules, and many compounds 

need to be synthesized and tested in animal studies to find orally 

bioavailable degraders.
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Our Targeted Protein Degraders Discovery Chemistry Platform

• >1,000 diverse linkers 

successfully synthesized

• Novel linker synthesis with 

high productivity, quality, 

speed, and reliability

• >100 novel E3 ligase 

ligands

• >60 series of target 

protein ligands pre-

coupled with various 

linkers

Synthesis, Analysis, and Purification

• >200 methods of Prep-

HPLC and chiral-SFC 

analysis and purification

• >70,000 Targeted 

Protein Degraders 

successfully delivered

• >1000 discovery 

chemists, with strong 

experiences in the linkers, 

E3 ligase ligands and 

target protein ligands 

synthesis since 2016

• >100 
clients/collaborations

Linker
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Targeted Covalent Inhibitor (TCI)

Source: The Ascension of Targeted Covalent Inhibitors, Juswinder Singh, J Med Chem, 2022, 65, 8, 5886–5901. 
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Timeline of the Development of Major Covalent Drugs

Source: Advances in covalent drug discovery, Lydia Bioke, et al., Nature Reviews Drug Discovery, August 25, 2022, https://doi.org/10.1038/s41573-022-00542-z. 
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Types of Warheads of FDA-Approved TCI and Target Moieties 

Source: 10 years into the resurgence of covalent drugs, Elena De Vita, Future Med Chem, 2021, 13(2), 193–210.
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Collection of Warheads for TCI Design

Source: 10 years into the resurgence of covalent drugs, Elena De Vita, Future Med Chem, 2021, 13(2), 193–210.
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The Distributions of Residues Forming Covalent Bonds

Source: CovalentInDB: a comprehensive database facilitating the discovery of covalent inhibitors, Hongyan Du, et al., Nucleic Acids Research, 2021, Vol. 49, D1122–
D1129. (CovalentInDB is freely accessible at http://cadd.zju.edu.cn/cidb/）
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Statistics of Reaction Mechanism

Source: CovalentInDB: a comprehensive database facilitating the discovery of covalent inhibitors, Hongyan Du, et al., Nucleic Acids Research, 2021, Vol. 49, D1122–
D1129. (CovalentInDB is freely accessible at http://cadd.zju.edu.cn/cidb/）
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Warhead Optimization to Improve Selectivity

Source: Improved Electrophile Design for Exquisite Covalent Molecule, Jose L. Montano, et al., ACS Chem Biol, 2022, 17, 6, 1440–1449.
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Challenges for TCI Discovery

 TCIs are harder to synthesize and purify than traditional small 

molecules.

 TCI design remains largely empirical as the fine balance between 

reactivity and stability needs to be achieved, and many compounds 

need to be synthesized and tested to find the right molecules.

 TCI optimization to improve selectivity of target inhibition over off-

target inhibition requires many compounds to be synthesized and 

tested (often in vivo) to find the candidates.
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Our Targeted Covalent Inhibitors Discovery Chemistry Platform 

• >36,000 Covalent 

compounds 

successfully delivered 

from 2021 to 2022H1

• >750 discovery 

chemists, with strong 

experiences in targeted 

covalent inhibitor 

synthesis

• >50 
clients/collaborations

• >12 types of warheads, 

including Acrylamide, 

Chloroacetamide, 2-

Chloropropionamide 

and Vinyl Sulfone class 

of compounds

• 7  PCCs delivered to 

clients in 2022H1

• 1 NDA filed by client

Synthesis, Analysis, and Purification
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Nucleic Acid Therapeutics

Source: Drug delivery systems for RNA therapeutics, Kalina Paunovska, et al., Nature Reviews Genetics, 2022, 23, 265–280.
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ASO Drug Discovery

Source: Antisense technology: an overview and prospectus, Stanley T. Crooke, et al., Nature Reviews Drug Discovery, 2021, 20, 427–453.
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siRNA Drug Discovery

Sequence Selection Topology Modifications Targeting and Delivery

 Ribose modifications

 Backbone modifications

 Base modifications

 Chirality

Sense strand

Antisense strand

 GalNAc conjugation

 Lipid nanoparticle formulation

 Peptide conjugation

 Aptamer conjugation
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ASO and siRNA Comparison

Source: Antisense technology: an overview and prospectus, Stanley T. Crooke, et al., Nature Reviews Drug Discovery, 2021, 20, 427–453.
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Delivery via Lipid Nanoparticle (LNP)

Source: Drug delivery systems for RNA therapeutics, Kalina Paunovska, et al., Nature Reviews Genetics, 2022, 23, 265–280.
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LNP Component: 1. Cholesterol, 2. Helper Lipid, 3. PEG-Lipid

Source: Drug delivery systems for RNA therapeutics, Kalina Paunovska, et al., Nature Reviews Genetics, 2022, 23, 265–280.
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LNP Component: 4. Cationic or Ionizable Lipid

Source: Drug delivery systems for RNA therapeutics, Kalina Paunovska, et al., Nature Reviews Genetics, 2022, 23, 265–280.



29

Challenges for Nucleic Acid Therapeutics Discovery

 Nucleic Acid Therapeutics need stabilization chemistry with 

modifications including 2’-F, 2’-OMe, 2’-OMOE, LNA, UNA, GNA, PS, 

PMO, etc., and the synthesis of many sequences are needed to 

identify the right combination.

 Nucleic Acid Therapeutics targeting often needs special conjugation 

synthesis, e.g., liver targeting through GalNAc conjudate.

 Nucleic Acid Therapeutics delivery is very challenging, requiring LNP 

assistance. The design, synthesis, and the right mix of LNP are 

largely empirical, requiring the synthesis and testing of many lipids.
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Our Nucleic Acid Therapeutics Discovery Chemistry Platform

Bridged Nucleic acid

Nucleobase Modification

GalNAc Ligand

Lipid and Spacer Amidite

Stereodefined Amidite

Special Monomer Synthesis

O

O R
P

O

N

NC

BY
P

RO

RO O

X

PMO Monomers

2' and 5'-modification

O

O

O X

B

Y
O

O

O
X

B

O

O

O X

B

Y

O

O

O X

B

O

O R

DMTrO

P
O

N

NC

N

NH

O

O

Oligo-conjugationOligo synthesisMonomer synthesisMonomer → Oligo → Conjugate

Monomer → Oligo

Oligo → Conjugate

Oligo

Conjugate

>10,000 Nucleic Acid Discovery Compounds and >1,000 Lipids Successfully Delivered to >30 Customers. 



Improving Health. 

Making a Difference. 
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