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« Binding activity was not affected by conjugation

HDX identified solvent-accessible areas of the V,H scaffold Two amino acid locations selected for ncAA incorporation
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Non-canonical amino acids (ncAA) provide unique chemical functionalities that
allow for controlled and selective modifications of therapeutic proteins. This
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vinding sites IO NN ‘ derivative Figure 2. HDX-MS analysis identifies solvent-exposed regions of proteins suitable for ncAA incorporation. Left: Schematic of the HDX workflow: POl is analyzed by HDX, data is mapped
m‘\“&““ i‘%%m to the primary sequence, and results are used to pinpoint highly accessible regions for ncAA incorporation. Middle: HDX solvent accessibility map of a VH protein, with highly exposed
%/ Fab regions shown in red and buried regions in blue. Right: Two tyrosines from the HDX analysis, Y84 (moderate accessibility) and Y99 (high accessibility), were selected for ncAA

incorporation into a VyH scaffold.

o Cytokine/ .

Factor Enzyme

ncAA incorporation using orthogonal aminoacyl-tRNA synthetase/tRNA pairs | 2L fermentation optimization (titer) of Y84pAzF ncAA containing VHH
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the manufacturer’s protocol B Figure 3. Left: Schematic of ncAA incorporation using orthogonal aminoacyl-tRNA synthetase/tRNA pairs. Right: 2L fermentation optimization of Y84pAzF ncAA containing V4H. Various
LabChip GXII instrument (Revvity) pAZzF feed strategies were evaluated; similar titers were achieved between the canonical (black) to the non-canonical V4H (blue) with an optimized pAzF feed strategy.
HDX Analysis:

« The D,O labeling reactions were carried out at
25°C with a minimum of triple replicates at 0.5,
5, and 1440 minute timepoints

« MS Analysis was carried out using a Xevo G2-
XS Q-TOF mass spectrometer with a
nanoACQUITY HDX manager and Waters M
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Conjugation to ncAA does not affect V,H binding to GPCR target
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Figure 4. Left: Summary of LC-MS analysis of ncAA incorporated VHH; Right: Binding Affinity by Flow Cytometry. Canonical V4H Y84 achieves 8.5 nM affinity (left, black) and Y84pAzF-
Alexa Fluor 488 V,,H achieves 14.2 nM (middle, orange). Right panel overlays both curves.
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www.primrosebio.com We have successfully bridged a critical gap in genetic code expansion technology by demonstrating that ncAA’s can be incorporated into therapeutic
antibodies at pre-production scale without loss of yield and cell viability. This breakthrough directly addresses the commercialization bottleneck that has

limited ncAA therapeutics to niche applications. By removing ncAA toxicity from our system, we have broadened the opportunities for site-specific ADCs

and provides the know-how to develop additional strains with additional ncAA chemistries.




