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Abstract:

We want to examine the influence of common excipients onto the domain/internal dynamics of monoclonal antibodies at lower
concentrations and to identify relevant motional patterns. We will use different excipients modulating the free volume (crowding), the
surface charge (zwitterionic molecules) and solvent quality which are used in common mAb drug formulations.
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Experimental conditions were slightly changed to allow g

remote experiments (Corona). We used an 15mM acetic 1
buffer (pH 5) because the planned phosphate buffers Us
show a pH jump during freezing (sample transport on dry I
ice). These conditions were used for all samples in the E
LINXS project. < |
All experiments went quite well with excellent Al
performance of the IN15 instrument. The instrument e
responsible thaw the samples and sent the samples back L

after experiments for later measurements. 3 | | |
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We describe here evaluation of one set of data exemplary

for the whole measurements including complementary | Figure 1:Effective diffusion constant D measured by

data. DLS.

We evaluated the series comparing different NaCl
concentrations. Figure 1 shows complementary DLS measurements for a concentration series of the 3
different NaCl concentrations. With increasing NaCl concentration the slope decreases showing the
transition of a strong repulsive to a weakly attractive interaction. Later SAXS data were used for a
structural refinement of mAb to result in a new PDB structure. HYDROPRO(1) was used to calculate
the corresponding diffusion coefficient. Compared to the artificial NIST PDB structure the refined
structure fits excellent to the extrapolated DLS value with a faster diffusion indicating a more compact
structure. Differences in the structures found in SAXS cannot be observed in DLS.

SAXS measurements were used to extract the mAb structure factor and respective formfactors as
presented in Figure 2. Compared to the NIST PDB structure the respective structures are more compact
as already found in DLS. The NIST PDB structure was used as a starting point to generate new
structures (using a differential evolution fit) by scaling of the central linker region and bending of the
Fab and Fc domain in the center of mass plane and out of it. Resulting formfactors are shown in Figure

2 (black lines) with corresponding structures of
the mAb. The small differences in the SAXS data e R
indicate a more open configuration for low NaCl P —
concentration. The radius of gyration is 5.0 nm
in comparison to the NIST PDB structure with
5.6 nm.

NSE measurements were done in a Q range from
0.03-0.13 nm™ for times up to 300ns. Data were i o oM Nacl
evaluated using a model assuming fast domain ool -~ NIST pdb
movements and decoupled slow diffusion with :
contributions of translational/rotational diffusion i
and slow domain motions. Fast domain motions 0,000~ e
with a relaxation time of 12+3 ns and rmsd Q/nm”
amplitudes of 1+0.1 nm was observed that fit to

01k
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Figure 2:Left: Formfactors extracted from SAXS measurements

stretching movements of the domains away from for different NaCl concentrations at 35°C. Original NIST PDB as

the center of mass. The slow diffusion black dashed line. Right: Resulting mAb structures
coefficients are presented in Figure 3 together

. . . 15°C and 35°C.
with model calculations according to(2) ’
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With trans/rot diffusion coefficients D;and Dy, corresponding hydrodynamic functions H(Q) and H;,
structure factor S(Q) and partial amplitudes Si(q). P(Q) is the mAb formfactor and F,(Q) are mode
formfactors that describe changes of the effective diffusion (in the initial slope) according to normal modes
of msd amplitude d” and relaxation time A. The low Q behavior is well described by the H(Q)/S(Q)
correction for translational diffusion (dotted lines) using the measured structure factor and calculated
H(Q) (&y expansion)(3). H(Q—w) was fixed by respective viscosity measurements. Adding the
rotational contribution (solid lines) we achieve near matching of the 40mM NaCl data. To match all
data we need to add a domain motion component (bending motions) with increasing rmsd amplitude
for decreasing NaCl concentration assuming a relaxation time of 100 ns (dashed lines).

We conclude that the fast motions are independent on the domain interaction that are screened by the
increasing salt concentration while the slow domain bending motions show larger amplitudes with less
screening.
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Figure 3:Effective diffusion measured by NSE for 25 mg/ml
mAb. Lines show model calculation as described in the text.

Points at low Q represent DLS measurements at same
concentration.
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