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Purpose

Long-term: Gain a more predictive and mechanistic understanding of
reversible self-association (RSA) in therapeutic proteins

Immediate: Define stoichiometric assembly pathways, interaction
affinities, and nonideality terms

Key points:

RSA and nonideality mask one another at sufficiently high concentrations
Globally fit concentration-dependent data sets with direct boundary fitting

This approach allows for determination of molecular parameters
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Sedimentation Velocity (SV) AUC
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Sedimentation Velocity (SV) AUC
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g(s*) plots reveal nonideality and RSA
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g(s*) plots reveal nonideality and RSA
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g(s*) plots reveal nonideality and RSA
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Direct fitting with SEDANAL

Allows global fitting of multispecies and multicomponent systems
Curve-fitting algorithm using nonlinear least-squares (NLLS) analysis

Resolution of interaction rate constants (K¢, k), equilibrium
constants (K, Ky), hydrodynamic (k) and thermodynamic (BM,)
nonideality by direct fitting of data

S,ow» MW, % irreversible species, initial loading concentrations, fringe offset
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Non-interacting example:
mADb A
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0.3 mg/mL

Interacting example: mAb C =

A Frl
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Interacting example: mAb C
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Interacting example: mAb C

Isodesmic with nonideality
RMSD = 1.61E-02 fringes

Resolved parameters:
Kq: 32.8 uM
Soow- 6.51
K. 35.4 mL/g
BM,: 8.10 mL/g
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Comparison of simulated and experimental g(s*) plots
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Summary & Conclusions

Direct boundary fitting of SV data allows for determination of
stoichiometric binding models, interaction affinities, and nonideality
terms, allowing for the deconvolution of RSA from nonideality

Observed distinct kinetics, equilibrium constants ranging from micro-
to millimolar, and stoichiometric models from monomer-dimer to
Isodesmic

Investigating the accuracy and precision of nonideality terms,
possibly due in part to cross-correlation
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Future Directions

Qualitative preliminary studies reveal strong temperature
dependence, as well as sensitivity to pH and salt concentration

Future studies will quantitatively address these findings in more
detail using thermodynamic linkage analysis
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