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The following presentation (this “Presentation”) is furnished on a confidential basis to a limited number of potential investors only for the purposes of summarizing certain information about BPGbio Inc. (the “Company” or “BPGbio”) 

who may be interested in acquiring securtiies of the Company in a private placement (the “Potential Transaction”), subject to the Confidentiality entered into between the recipient and the Company (the “Confidentiality Agreement”).  

By accepting this Presentation, the recipient agrees that it will, and will cause its representative and advisors to, use the information only to evaluate a Potential Transaction with the Company and for no other purpose and will not,

and cause its representatives and advisors not to, distribute this Presentation or divulge any such information to any other party.

The information in this Presentation is not intended to be complete. The information provided in this Presentation pertaining to BPGbio, its business assets, strategy and operations and the Potential Transaction is for general 

informational purposes only and is not and shall not constitute a formal offer to sell or a solicitation of an offer to buy any securities, options, futures, or other derivatives related to securities in any jurisdiction, nor shall there be any 

sale of securities in any jurisdiction in which such offer, solicitation or sale would be unlawful prior to registration or qualification under the securities laws of such jurisdiction. Information contained in this Presentation should not be 

relied upon as advice to buy or sell or hold such securities or as an offer to sell such securities; this Presentation does not constitute and should not be considered as any form of financial opinion or recommendation. Prospective 

investors should not construe the contents of this Presentation as legal, tax, investment or other advice. All prospective investors should make their own inquiries and consult their own advisors as to legal, tax, investment, and related 

matters before making any decisions or entering into any contracts pertaining to the matters described herein.

BPGbio and and its Representatives make no representation or warranties, expressed or implied, as to the accuracy or reliability of the information in this Presentation and BPGbio expressly disclaims any and all liability that may be 

based on such information or errors or omissions thereof. BPGbio reserves the right to amend or replace the information contained herein, in part or entirely, at any time, and undertakes no obligation to provide the recipient with 

access to the amended information or to notify the recipient thereof.  Neither BPGbio nor any of its Representatives shall have any liability whatsoever, under contract, tort, trust or otherwise, to the recipient, its representatives or any 

other person resulting from the use of the information in this Presentation by the recipient, its representatives or any other person or for omissions from the information in this presentation. Additionally, BPGbio undertakes no 

obligation to comment on the expectations of, or statements made by, third parties in respect of the matters discussed in this Presentation. Any information, representations or statements not contained herein shall not be relied 

upon for any purpose. The recipient should conduct its own inquiries as to the adequacy, accuracy, completeness and reliability of any information, whether such information is contained in this Presentation or not, relating to the

Company.

Nothing contained in this document may be relied upon as a guarantee, promise, assurance or a representation as to the future. Except as otherwise indicated, the information provided in this presentation is based on matters as

they exist as of the date listed on the cover and not as of any future date and will not be updated or otherwise revised to reflect information that subsequently becomes available or circumstances existing or changes occurring after

the date hereof. The views expressed in this Presentation are subject to change based on market and other conditions. In considering the performance information contained herein, prospective investors should bear in mind that

past, forecasted or targeted performance is not necessarily indicative of future results, and there can be no assurance that comparable results will be achieved. This Presentation includes information about projections of anticipated

future performance or results of the Company and other forward-looking statements. These projections and forward-looking statements are based on expectations, beliefs, assumptions, estimates and projections about market

conditions as well as the anticipated performance of the Company. The projections and forward-looking statements included herein, or otherwise made orally or in writing from time to time, involve certain risks, uncertainties and

assumptions that are difficult to predict as well as factors that are beyond the Company’s control. None of BPGbio Inc. or its affiliates makes any express or implied representation or warranty as to the attainability of any of the

projections or other forward-looking statements contained herein and no assurance can be given that the Company will achieve the financial or other results set forth in the projections or other forward-looking statements. Therefore,

actual outcomes and results may differ materially from what is expressed or forecasted in such projections and forward-looking statements, and such differences may be material and adverse to the Company. None of BPGbio Inc.

or its affiliates intends to update any projections or forward-looking statements to reflect changes in the underlying assumptions, new information, future events or other changes. Accordingly, potential purchasers should not rely on

projections or forward-looking statements in making their decisions.

Certain information contained herein was based on, obtained or derived from data published or prepared by other parties (“Third-Party Information”). While such sources are believed to be reliable, none of BPGbio Inc. or its affiliates,

directors, officers, employees, partners, shareholders or agents (each, a “BPGbio Inc. Party”) assumes any responsibility for the accuracy of any Third-Party Information. No BPGbio Inc. Party makes any representation or warranty,

express or implied, as to the accuracy or completeness of any Third-Party Information and no BPGbio Inc. Party shall have any liability to the recipient or any other person relating to or resulting from the use of or reliance on any such

information contained herein or any errors therein or omissions therefrom. 
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Protein Aggregation is a Hallmark of Huntington’s Disease (HD) 

BioRender
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Platform to Unbiasedly Pinpoint Molecular Drivers of Disease 

Post AI Analysis

Multi-omic 
Analysis

• Genomics

• Transcriptomics

• Proteomics

• Lipidomics

• Metabolomics

• Phenotype

AI Engine
• Bayesian Network 

Inference

• Data agnostic

• Hypothesis 
independent 
approach

1 2 3

Platform

Patient-Derived 
Samples

• Clinically Annotated 
samples

• Cell samples with 
disease perturbation

4

Multi-Network 
Analysis

• UBE2K identified as a 
critical player in multiple 
therapeutic areas

UBE2K



E2s have a conserved active site and partially conserved UBC domain with specific 
residues that enable selectivity

UBE2K is the only E2 enzyme with a C-terminal UBA domain 
(non-covalently interacts with ubiquitin)
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UBE2K is a Central Player in Many Neurological Diseases

UBE2K

Huntington’s 
Disease

Depression

Alzheimer’s 
Disease

Amyotrophic 
Lateral 

Sclerosis

Spinocerebellar 
Ataxia Type 3

Schizophrenia

Parkinson’s 
Disease • Highly enriched in the brain and nervous 

system
• Striatum and cortex

• Also known as Hip2
• Huntington Interacting Protein 2

• Highly conserved from yeast to humans

Kalchman et al., 1996
Howard et al., 2007
De Pril et el., 2006
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Tak and Kang, 2022
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Reducing UBE2K Eliminates Mutant Huntingtin Aggregates

SH-SY5Y cells
one-way ANOVA, Dunnett’s multiple comparisons ***=p<0.001

HTT exon 1 Q23=normal
HTT exon 1 Q73=mutant



UBE2K Reduction Increases Lysosomal-Related Proteins

Total protein in gray, lysosomal proteins in blue

UBE2K knockdown vs Wild Type

Unbiased Proteomics Discovered Autophagy as the Most 
Enriched Pathway in UBE2K Knockdown Cell Lines

KEGG_LYSOSOME (NES=2.01) 

Mass spectrometry

UBE2K knockdown cells



Genetic reduction in 
UBE2K increases
LC3B, an RNA-binding 
protein involved in 
phagophore assembly

Bafilomycin=lysosomal 
degradation inhibitor
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Genetic reduction of UBE2K increases abundance 
of GBA1, glucocerebrosidase, a lysosomal enzyme

Reduced UBE2K increases perinuclear LAMP1

Reduced UBE2K increases activated lysosomes

Reduced UBE2K Activates the Autophagy-Lysosomal Pathway

Grasso et al., 2014

Student’s t-test, *p<0.05, **p<0.01, *** p<0.001 



Biophysical 
Techniques

• Ro3 Frag Library, 1500 diverse fragment set

• Affinity mass spectrometry

• Binders/Hits, 2 fragment hits confirmed by SPR

SAR

• SBDD/pharmacophore (biochemical/biophysical 
assays)

• Lead-molecules (EC50 80-400 nM)

Lead-op

• ADME optimized

• Protein ligand structure

• Stabilizing glue for proteinopathies

Generation of Ub-UBE2K Compounds
Using Fragment-Based Screening to Identify Molecules that Bind to UBE2K

UBE2K
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UBE2K
Proteins are generally 

undruggable due to flat surfaces 
for protein-protein interaction

Protein complex is more 
amenable for drug design

Pocket Volume: 97
Site Score: 0.628
Dscore: 0.585

Pocket Volume: 230
Site Score: 0.976
Dscore: 0.913

Ubiquitin

BPGbio Ligand

Apo UBE2K Ubiquitinated UBE2K

Ligands bind Ubiquitinated 
UBE2K protein complex

Ligands do not bind Apo 
UBE2K protein



Ligands Lock UBE2K in a Closed State, Slowing Processivity

Ubiquitin

UBE2K

Proprietary crystal structure 2.8Ao 
of UBE2K-Ubiquitin protein 

complex

Stabilizing Glues For Proteinopathies

UBE2K ligand

119 kDa

E1-

23 kDa

UBE2K-
UBE2K UBC 

domainUBE2K UBA 
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UbD

Ligands

Ligands slow discharge of ubiquitin from UBE2K 
onto substrate

Ligands locks UBE2K in a closed state



BPGbio Ligands Act as Glue Between UBE2K and Ubiquitin in vivo

BPGbio Compound 0812 Increases 

Ubiquitinated UBE2K

24-hour treatment in SH-SY5Y cells
one-way ANOVA, Dunnett’s multiple comparisons ***=p<0.001
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Bafilomycin=lysosomal 
degradation inhibitor

BPGbio Ligands Recapitulate Genetic UBE2K Reduction

Grasso et al., 2014

BPGbio ligands increase
LC3B, an RNA-binding 
protein involved in 
phagophore assembly

24-hour treatment of 
small compound

BPGbio ligands increase abundance of 
GBA1, glucocerebrosidase, a lysosomal 

enzyme

BPGbio ligands increase perinuclear LAMP1

BPGbio ligands increase activated lysosomes



Conclusion

• NAi interrogative platform identifies UBE2K as a novel therapeutic target.

• UBE2K is an E2 conjugating enzyme, important for the ubiquitin-proteosome degradation 
pathway and has been tied to many neurodegenerative diseases.

• Reduced UBE2K eliminates Huntingtin-containing aggregates in an in vitro cell model.

• Using fragment-based screening, BPGbio identifies UBE2K-targeted “glue” molecules that both 
slow the discharge of ubiquitin from UBE2K as well as recapitulates our previous findings using 
genetic reduction of UBE2K. 

• Reduced UBE2K and compound treatment increases autophagy pathways and lysosomal 
degradation, a potential pathway for removing toxic mutant Huntingtin-aggregates. 



Next Steps

➢Lead Compound Optimization

➢Further Validation in Translational Models

➢Building Additional Mechanistic Insights 

➢ ADME optimization
➢ In vitro and in vivo safety

➢ Patient-Derived Samples (iPSCs)
➢ In vivo model organisms

➢Lead Compound Effects on mHTT aggregates



Thank You!
https://www.bpgbio.com

Check out our posters!
 PSTR267.21 (today, 8 AM-12 PM)

• Targeting UBE2K-Mediated Ubiquitination 
Activates Autophagy and Reduces 
Huntingtin Aggregation: A Novel 
Therapeutic Approach for Huntington’s 
Disease
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• Integrative Systems Biology and Bayesian 
Artificial Intelligence Reveal Therapeutic 
Targets in Parkinson’s Disease from the 
Living Brain Project 
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• Benchmarking MSD Assays for 
Quantifying Exon 1 Mutant Huntingtin 
Following Pharmacological Inhibition of 
UBE2K
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