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Synlogic
Designing first-in-class live 
biotherapeutic products for 
treatment of rare disease
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A new paradigm of biotherapeutics

Well- 
characterized 

probiotic chassis+
Programmable, 

precision genetic 
engineering

• Target metabolites from validated
biological pathways

• Orally-administered convenience

• Probiotic chassis that avoids systemic
absorption (restricted to GI tract)

• Non-colonizing, non-integrating, and
reversible via rapid GI clearance

• Addressing rare and common,
metabolic and immunological diseases

Pt s

Enzyme

Synthetic Biotics Differentiated Drug Candidates
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A new paradigm of biotherapeutics

Well- 
characterized 

probiotic chassis+
Programmable, 

precision genetic 
engineering

• Target validated biological pathways

• Orally-administered 

• GI-restricted

• Non-colonizing with rapid GI 
clearance

• Aimed at treating rare and common, 
metabolic and immunological 
diseases

Pt s

Enzyme

Synthetic Biotics Differentiated Drug Candidates
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The key to risk reduction in PKU is lifelong control of Phe levels3

PKU is caused
by defects in the enzyme 

that metabolizes Phe

Risk intellectual 
disabilities, mental 

processing and social 
deficits, emotional 

problems1,2,3

Phe build-up leads to 
neurological damage and 

defects

PKU=phenylketonuria; PAH=phenylalanine hydroxylase

1. Bilder, et al. 2017; 2. Levy, et al. 2020; 3. Gentile, et al. 2010

PKU burden includes extreme diet restrictions & 
neurocognitive risks



© 2023 SYNLOGIC. ALL RIGHTS RESERVED.   |  6

SYNB1934:Designed to lower plasma Phe via GI tract
Phe Availability in GI Tract

The small 
intestine is a 

reservoir for Phe
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SYNB1934 – A first-of-its-class EcN live biotherapeutic

Source: Adolfsen, et al. 2021
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Assessing product 
stability through 
proteomics
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Quantifying product quality through viability
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Quantifying product quality through viability

Colony Forming Units (CFU)
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Quantifying product quality through viability

Colony Forming Units (CFU) Fluorescent dyes
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Quantifying product quality – beyond viability



© 2023 SYNLOGIC. ALL RIGHTS RESERVED.   |  13
Source: Isabella, et al. 2018

Quantifying product quality through activity

EcN chassis

SYNB1934 (1st gen)
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Source: Isabella, et al. 2018

Quantifying product quality through activity

EcN chassis

SYNB1934 (1st gen)
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Product activity can drop over time – what else is at play?
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Quantifying product quality – what lies beneath the surface?



© 2023 SYNLOGIC. ALL RIGHTS RESERVED.   |  17

Quantifying peptide and protein-level disturbances with 
mass spec
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Peptides increase in oxidation and abundance with storage 
at high temperature
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Peptides increase in oxidation and abundance with storage 
at high temperature
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Oxidized peptides are more prevalent as temperature 
increases
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Specific peptide quantification as a bellwether of oxidation

Peptide X – ox 

Peptides as biomarkers of oxidation
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Specific peptide quantification as a bellwether of oxidation

Peptide X – ox 

Peptide X – native 

Peptides as biomarkers of oxidation
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Specific peptide quantification as a bellwether of oxidation

Peptide X – ox 

Peptide X – native 

Peptides as biomarkers of oxidation
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Proteomics-informed process changes increase product 
quality

6 weeks of storage
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Proteomics-informed process changes increase product 
quality

6 weeks of storage

~5-10x 
improvement

~5-10x 
improvement
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Proteomics-informed process changes increase product 
quality
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Proteomics-informed process changes increase product 
quality and preserves activity

~2-3x 
improvementμ
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Beyond stability: 
Informing 
manufacturing 
through proteomics
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A brief overview of manufacturing bacterial products

Protein induction
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Assessing proteome-wide changes from manufacturing

Lot A: Replicate 1
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Mass spec provides window on protein expression levels 
within manufacturing lots

Lot A: Replicate 1 Lot A: Replicates 1-3
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Proteomics can reveal minor and major changes between 
manufacturing lots

Lot A: Replicates 1-3Lot A vs Lot B
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Proteomics can reveal minor and major changes between 
manufacturing lots – protein ID can reveal causes/fixes

Lot A1: Replicates 1-3Lot A vs Lot C
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HCU: An Inborn Error of Metabolism with Multisystem Burden

CBS Deficiency Results in 
Accumulated Homocysteine1 Multisystem Burden

1. International Congress of Inborn Errors of Metabolism, November 23, 2021; 2. Mudd SH. The Metabolic and Molecular Bases of Inherited Disease, 8th ed. McGraw-Hill: New York, 2001, pp 
2007–2205; 3. Saposnik G, et al. Stroke. 2009;40(4):1365-1372; 4. Ding R, et al J Neurol Sci. 2012;312(1-2):26-30; 5. reviewed in: Saito M, Marumo K. The Effects of Homocysteine on the 
Skeleton. Curr Osteoporos Rep. 2018;16(5):554-560.

Cysteine

Methionine

Diet

Homocysteine

Cystathionine
β-synthase (CBS)

Cystathionine

Central Nervous System

Skeletal System

Renal Insufficiency

Ophthalmological System

Circulatory System 

Vitamin Deficiencies
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SYNB1353: A Methionine-consuming synthetic biotic
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Altered fermentation conditions change product activity – 
why?
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Proteomics show no significant change to MetDC levels
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Proteomics do reveal expression of a putative competitor 
protein
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Take-home messages

Metrics beyond viability 
are needed to predict and 

improve activity of cell-
based therapies

Peptide-level proteomics 
reveal abiotic 

mechanisms underlying 
LBP activity

Protein-level proteomics 
reveal biotic mechanisms 

underlying LBP activity
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Thank you!

CASSS organizers The audience (you!) Synlogic Therapeutics
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