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Cullgen: boosting the breadth of E3 
ligases for protein degradation
BY INHUA MUIJRERS-CHEN, ASSOCIATE EDITOR 

Cullgen is expanding the toolbox of E3 ubiquitin ligases that can be used 
to target and degrade cancer-associated proteins by looking beyond 
widely used ligases. 
With its ubiquitin-mediated, small molecule-induced targeted 
elimination (uSMITE) technology, Cullgen Inc. is developing small 
molecules that link disease-causing proteins to previously untapped 
E3 ubiquitin ligases in the cullin ring family, which recruit ubiquitin to 
induce proteasome-mediated degradation. 
“The cullin ring family of E3 ligases are fairly ubiquitous across many 
tissues and distribution of certain ones varies from tissue to tissue,” said 
Seth Goldblum, head of business development in North America and 
Europe.
The cullin protein of a cullin ring ligase serves as a scaffold for which 
one substrate receptor can “bring in a dozen different substrates,” 
said Cullgen co-founder Yue Xiong, a professor of biochemistry and 
biophysics at the University of North Carolina Chapel Hill. 
While E3 ligases that associate with substrate receptors vHL and CRBN 
are commonly used in protein degradation programs, Xiong said tens 
to hundreds of diverse substrate receptors can interact with a given 
cullin protein, and over 300 different cullin ring ligase complexes can 
be assembled.
“The subcellular localization and the tissue-specific expression of these 
substrate receptors are different,” said Xiong, adding that “Cullgen is 
exploring this property to develop specific E3 ligands.”
Cullgen rapidly designs and screens hundreds of protein degraders using 
a combination of high-throughput in vitro biochemical and cellular 
assays and in vivo studies in mice, said Xiong.
Xiong said it takes about two to three months to design and synthesize a 
candidate specific to a target substrate and conduct PK/PD in vivo mice 
studies. “As long as you have one surface lysine,” said Xiong, any protein 
can be guided for degradation.
Cullgen is building an empirical database of its protein degraders, and 
assessing how hydrophilic and hydrophic properties, length of linkers 
and  oral bioavailability can drive efficiency and selectivity of a protein 
degrader. 
Xiong said Cullgen has three degraders for liquid and solid tumors that 
are expected to enter clinical testing in 2020. He declined to disclose the 
targets and indications the company is pursuing. 

According to BioCentury’s BCIQ database, at least five protein 
degradation companies are also focusing on oncology.
Arvinas Inc. is the most advanced with ARV-110 and ARV-471, which 
target the androgen receptor and estrogen receptor in prostate cancer 
and breast cancer, respectively; both are in Phase I testing. Other 
companies include C4 Therapeutics Inc., Cedilla Therapeutics Inc., 
Kymera Therapeutics Inc. and Nurix Therapeutics Inc.
Goldblum said relative to its competitors, Cullgen’s technology “increases 
permutations of degraders that you can develop with more E3 ligases.” 
Randy Teel, Arvinas VP of corporate development, told BioCentury 
that Arvinas is expanding its E3 ligase repertoire beyond vHL, CRBN, 
MDM2, TRIM24 and IAP to include other yet undisclosed tissue- and 
tumor-specific ligases for targeted degradation. 
Nurix is exploring at least eighteen E3 ligases (see “Gilead Adds Targeted 
Degradation Via Nurix Deal”). 
Kymera is not disclosing the number of E3 ligases and ligands the 
company has identified, but said that it is continuing to expand its 
novel E3 library (see “Kymera: A Systematic Approach to Protein 
Degradation”).

CULLGEN INC.
San Diego, Calif.
Technology: High throughput screening of small molecules that 
induce targeted protein degradation via cullin ring E3 ubiquitin 
ligases

Disease focus: Cancer

Clinical status: Preclinical

Founded: 2018 by Ying Luo, Jian Jin and Yue Xiong

University collaborators: Undisclosed

Corporate partners: Undisclosed

Number of employees: 40

Funds raised: $31 million

Investors: Sequoia Capital China, HighLight Capital, GNI Group

President and Chairman: Ying Luo

Patents: None issued
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Cedilla’s approach to protein degradation involves looking at diverse 
mechanisms related to protein stability rather than targeting specific E3 
ligases. C4 Therapeutics did not respond in time for publication.
Cullgen, which is headquartered in San Diego, also has R&D facilities 
in Shanghai and an office in Tokyo, which Xiong said provides “easier 
access to China and Japan markets.” 
Cullgen has raised $31 million in venture funding, including a $16 million 
series A round that closed in April. 
Goldblum said that within the next 12-18 months, Cullgen will be 
“announcing collaboration, development and commercialization 
with partners to advance the pipeline as it gets closer to clinical 
development.”

COMPANIES AND INSTITUTIONS MENTIONED

Arvinas Inc. (NASDAQ:ARVN), New Haven, Conn.

C4 Therapeutics Inc., Watertown, Mass. 

Cedilla Therapeutics Inc., Cambridge, Mass.

Cullgen Inc., San Diego, Calif.

Kymera Therapeutics Inc., Cambridge, Mass.

Nurix Therapeutics Inc., San Francisco, Calif.

University of North Carolina, Chapel Hill, N.C.

TARGETS

vHL - von Hippel-Lindau tumor suppressor

CRBN - Cereblon 

MDM2 (HDM2) - Mdm2 p53 binding protein homolog

TRIM24 (TIF1) - Tripartite motif containing 24

IAP - Inhibitor of apoptosis
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