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Case Studies of Developability Assessment

In order to lower risk of moving an antibody candidate with poor developability to the CMC Fig 6. Purity could have a significant impact on binding Fig 7. Thermal stability (Tm) could be improved through
development stage, the candidate’s developability-related properties should be screened, assessed affinity in the antibody screening stage. optimal humanization or affinity maturation.
and optimized as early as possible. Assessment of developability at the early discovery stage should be
performed in a rapid and high-throughput manner while consuming small amounts of testing o o
materials. In addition to monoclonal antibodies, other antibody derivatives such as bispecific N Screening, 1075 w Confirmation, 1075 gjjjjjjjjm_moc giﬂﬂﬁﬂﬁ'ﬂ“ -~
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therapeutics. Poor developability is detected on a functional antibody or antibody-derived molecule, - Purity: 47.2% . Purity: 9573 o el T
the focus can be optimization of its developability and retaining of its functionality. Computational 258 | S o] e
tools, combined with protein engineering and analytic methods, can be used for developability E%é 5 @ " f f |
improvement. Some cases are shown here regarding significant improvement of stability, solubility, 80- ol e Tl
specificity, homogeneity and pharmacokinetics of antibody related candidates. o] = ;é ;: — —— 8:{0 1,19'1,2 — i N _ Temeertret
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Fig 8. Solubility could be improved by optimizing formulation. Fig 9. Non-specific binding could be measured in different ways.
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Antibody Therapeutics: Two Screening Funnels in Parallel
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Computational Tools for Developability Assessment & Optimization

Discovery-Stage Assessment vs. Development Stage Study

Fig 10. Biopharmaceutical informatics tools for computational developability assessment of antibody therapeutics.
Fig 2. Developability assessment is a critical step that can reduce the CMC and clinical development risk.
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Case Studies of Developability Optimization

Key Factors Affecting Developability Assessment

Fig 11. Developability could be improved by protein engineering. (A). Combining bioinformatics and modeling analysis, amino

Fig 3. Four key attributes of developability - homogeneity, stability, solubility and specificity (or 1H3S) - are determined by acids on VHH surface were mutated to improve thermal stability and PK, retaining antigen-binding. The developability of
antibody structure and alteration. These attributes and the usage of antibody candidates (indication, dose, delivery, ROA) different molecular modalities including mAb (B), BsAb (C) and scFv (D) were improved through protein design and
are used to determine the eventual developability criteria. engineering.
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Fig 4. Considerations for developability-related criteria are different across the various discovery and development stages. s00000.0-
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Purity improved to >90%
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: high risk PTMs remain high risk PTMs remain, Nonspecific « Assessment of developability at discovery stage is necessary and feasible

binding, Solubility (DLS-K?) e Start by using quick, high throughput characterization methods
* |dentify potential red flags (high risk issues)

Antibody Generation
Sequence analysis, Appearance * Developability can be optimized when confronted with challenging issues

BsAb & ADC IND Candidate

Sequence analysis, Appearance Comprehensive CMC )
Expression level, Yield, Purity, developability study * Conduct pre-formulation study

Thermal stability (DSF), Freeze & « Conduct protein engineering to optimize the sequence when necessary
thaw, Serum stability

Expression level, Yield, Purity,
Specific binding

 Computational tools can be employed for developability assessment, screening and optimization.
* There can be significant benefit working with a partner with deep experience in developability to ensure efficient CMC
potential, reduced overall timelines and optimized cost of goods (COGs).

Experimental Tools for Developability Assessment

Fig 5. To identify potential developability red flags or issues during the discovery stage, a set of properties “1H3S” References

Homogeneity, Stability, Solubility, Specificity) should be assessed by quick and high-throughput methods.
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About WuXi Biologics
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S5O, i WuXi Biologics is a global leading Contract Research, Development and Manufacturing Organization (CRDMO) offering end-to-end
Thermal stability | Non-specific binding solutions to enable partners to discover, develop and manufacture biologics from concept to commercialization.

For more information see us at wuxibiologics.com/discovery/
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