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PURPOSE

Recent advances in synthetic peptide synthesis have enabled
more cost- effective peptide drug manufacturing. Accordingly,
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CONCLUSION(S)

Collectively, these results indicate that the in vitro
class Il HLA binding and T cell assays used to compare
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risk of iImpurities found in synthetic versions of the salmon
calcitonin (SCT) drug product.
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OBJECTIVE(S)

To apply in silico T cell epitope prediction algorithms and in
vitro HLA Binding and T cell assays to investigate the
Immunogenic risk potential of synthetic peptide impurities in
generic Salmon Calcitonin. We propose that a combination of
these methods be used to assess the iImmunogenic risk
potential of generic peptide drugs and their impurities
submitted through the abbreviated new drug application
(ANDA) pathway.

In silico analysis revealed a 9-mer frame capable of binding nine out of the ten HLADRB1 supertype alleles. This region
corresponds to the most foreign region of salmon calcitonin, differing from the native calcitonin by >60.0%. The quadrant plot
on the right shows how the predicted immunogenic risk of the SCT API peptide compares to several identified impurities.

SCT C-Terminus (SCT45.,,): SQELHKLQTYPRTNT
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Martin, W. D. (2023). Immunogenicity risk assessment of
synthetic peptide drugs and their impurities. Drug Discov. Today
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Salmon Calcitonin Case Study:

Roberts, BJ, Aimee Mattei, Kristina E. Howard, James L Weaver,
Hao Liu, Sandra Lelias, William D Martin, Daniella Verthelyi, Eric
Pang, Katie Edwards and Anne S. De Groot. Assessing the
Immunogenicity Risk of Salmon Calcitonin Peptide Impurities
Using In Silico and In Vitro Methods. Manuscript accepted,
pending publication
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show that changes in HLA-binding residues can impact binding affinity.
The results of the binding assays are in general alignment with the in
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were ranked for immunogenic risk potential (T cell epitope
content and humanness).

DRB1*1301 DRB1*1501

Following in silico analysis, a subset of impurity peptides i :: E oo silico predictions

was selected for in vitro assays based on predicted risk. An I I I 5 I I '

in vitro HLA binding assay was first employed to assessand | | - & % L S oo - - o CD4+ T cell Assay: (Above) Each of the selected impurities for the T cell
compare changes in HLA DRB1 binding affinity between API B S — assay generated a response in more donors when compared to SCT (a),
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Peptide DRB1*0101

API SCT(5-22) 11,134

N-termi
il | vS.ACt1 SCT(5-19) | 12306

and impurity sequences with modifications to HLA-facing
residues. Finally, synthetic salmon calcitonin impurities with
changes to T cell receptor-facing residues were compared to
the SCT drug product for CD4 T cell response in the IVIP
naive CD4+ T cell assay.

however when comparing the intensity of the responses between SCT and
the impurities there was no statistical difference. These results align with
the in silico predictions and indicate that impurities have the potential to
impact the immunogenicity of the drug product.
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