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DATA ANALYSIS
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* The data for each wavelength is analyzed * the vectors describing these profiles are
independently. considered orthogonal, and they can be used
hydrodynamic separation of unlike solutes will for a linear decomposition of the measured
provide pure spectra for each solute absorbance profile
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APPLICATION

Traditional AUC Multiwavelength AUC
Hydrodynamic characterization of the DNA:BSA Hydrodynamic characterization of the DNA:BSA mixture in

mixture in the Beckman-Coulter XL-A and the relative the AUC MWL instrument at the University of Konstanz was

amounts of profein and DNA were quqnﬁﬂed by cmquzed both by pqrqllel finite element CII"IGI)’SIS of each
integration of global models built from the GA results wavelength’s velocity dataset by 2DSA-Monte Carlo.

Figure 8. Pseudo 3D plots

Figure 7. Pseudo 3D plots of 2DSA-MC for AUC
of GA analysis for AUC

experiments performed on
a Beckman XL-A Dual
Wavelength where the
partial concentration is
indicated by the colour in
the gradient and the
hydrodynamic information
is the anisotropy as a
function of sedimentation

experiments performed on
a Multiwavelength
Instrument where the partial
concentration is indicated
by the colour in the
gradient and the
hydrodynamic information
is the anisotropy as a
function of sedimentation
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Figure 8 Comparison of results from the dual-wavelength AUC/GA analysis with the
spectral decomposition method to ascertain the relative composition of spectrally dif-
ferent components in mixtures. The results clearly show that the spectral decomposi-
tion achieves even higher fidelity in reproducing the known target values than
single-wavelength AUC/GA. Samples 1-5 refer to ratios of 20%, 35%, 50%, 65%, and
80% BSA in a BSA.DNA mixture with average errors of around 0.7%. Errors observed
from the decomposition MWLD analysis results are on par with the spectral decompo-
sitions of the Genesys spectrophotometer data and are at least as good as the data
obtained from the Beckman-Coulter XL-A.
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SI-10: Comparison of noise levels from different experimental data sets discussed in this manuscript
(red: DNA decomposition from open AUC MWL, blue: BSA decomposition from open AUC MWL,
black: Beckman-Coulter XLA at 258 nm, cyan: Beckman-Coulter XLA at 278 nm, green: open AUC
MWL at 258 nm, magenta: open AUC MWL at 278 nm). The best noise response is observed when
the decomposition of open AUC MWL data is performed with the DNA spectrum.Compared to the
same data for the BSA decomposition we speculate that the overall emission light intensity of the
Xenon flash lamp may be higher in the region covered by the DNA absorbance spectrum. The same
trend is observed in the Beckman-Coulter XL-A when comparing 258 nm with 278 nm data. For all
datasets the improvement in RMSD is inversely proportional to the concentration of the sample, an
expected response for both the photomultiplier tube installed in the Beckman-Coulter XL-A and the
Ocean Optics CCD detector installed in the open AUC MWL instrument.




VISUALIZATION

12

1

08
Intensity0.6
04

Optical density

Radius (cm) Lambda(nm)

6.4
Radius (cm)

Figure 1 Three-dimensional view of scan 35 from a multiwavelength sedimentation
velocity experiment of BSA (top) and scan 16 from a mixture of DNA fragments (bottom)
measured between 240 and 310 nm. The meniscus is clearly visible at ~6.0 cm. For BSA,
an absorbance maximum is visible at 278 nm from tyrosine and tryptophan residues,
and below 250 nm absorbance from the peptide backbone increases for BSA, while
a 258 nm peak typical for DNA results in a pronounced difference between the two
biological macromolecules.

MWL 3-D Plot, Scan 16
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Figure 2 3D view of the sedimentation profile as a function of wavelength for the 50:50
DNA-BSA mixture after 2DSA-Monte Carlo analysis. The protein absorbance spectrum
at 43S (two yellow (white in the print version) peaks) can be clearly distinguished
from the DNA peak with absorbance maximum around 258 nm. Minor species can
be identified based on their spectrum.
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Figure 3 Projection view of the 2DSA-Monte Carlo sedimentation profile as a function
of wavelength for the 50:50 DNA-BSA mixture. Remarkably, the protein absorbance
spectrum at 4.3 S (two yellow peaks) can be clearly distinguished from the adjacent
DNA peak with absorbance maximum around 258 nm, despite the proximity of
the peaks (4.5S vs. 5.2 S). Minor species can be identified based on their spectra.
The straight lines attest to the high resolution and robustness of this approach to fit
multiwavelength data (each wavelength is separately analyzed).
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Figure 4 3D plot of a globally combined s vs. f/f, distribution for a 50:50 mixture of BSA
and DNA fragments. Data collected on a Beckman-Coulter XL-A, at 258 and 278 nm.
Data from three repeat experiments and from each wavelength were combined to
generate this global view.
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Figure 5 van Holde—Weischet integral distribution plots with boundary fractions scaled
to the total concentration measured at each wavelength from the BSA—DNA 50:50 mix-
ture. The shape of the BSA extinction profile is clearly visible at 4 S, and the DNA peak for
the larger fragment shows maximum contribution around 258 nm at 11 S.
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Figure 6 van Holde—Weischet differential distribution projection plot as a function of
wavelength for the BSA-DNA 50:50 mixture. The asymmetric shape of the peak
between 4 and 6 S clearly indicates a heterogeneity in spectral properties originating
from the closely sedimenting BSA and 208 bp DNA peaks. On the left side of the peak,
the BSA extinction dominates; on the right side of the peak, the DNA extinction profile
dominates. The peak at 11 S displays a DNA extinction profile only. The color (different
gray shades for the print version) gradient indicates relative concentration.
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CONCLUSION

®* Analysis of multiwavelength data surpasses traditional single-

wavelength data in AUC.
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