
NEXT-GENERATION AUC: ANALYSIS 
OF MULTIWAVELENGTH ANALYTICAL 
ULTRACENTRIFUGATION DATA
GARY E. GORBET, JOSEPH Z. PEARSON, AYSHA K. DEMELER, HELMUT COLFEN, 

BORRIES DEMELER

Presented by: Kate Dela Cruz



OVERVIEW

Introduction of the Multiwavelength Detection (MWLD)

Objective of the paper

Data Representation and Preprocessing

Data Analysis

Visualization

Application of MWLD experiment

Discussion

Conclusion



•AUC provides a comprehensive approach 

to studying macromolecules, offering 

insights into their behaviour, interactions, 

and properties in solution.

• Biopolymers like nucleic acids and proteins 

exhibit distinct spectra that offer potential 

for high resolution by multiwavelength 

detection.

INTRODUCTION



OBJECTIVE

Discuss the application of the analysis methods to data 

obtained from the open AUC multiwavelength detector 

and show how these advances will further broaden the 

appeal of AUC and open up new avenues for the 

analysis of ever more complex systems



DATA REPRESENTATION AND PREPROCESSING

Multiwavelength detector (MWLD) 
increases data density. Adopted an open 
AUC standard binary format used in the 
UltraScan software for efficient storage 
and reduced network transfer speeds.

Separate binary file created 
for each triple, representing 
data from a unique channel, 
rotor hole, and wavelength. 

Corrections are applied on a 
scan-by-scan basis using 
reference intensity from 
adjacent radial points.



DATA ANALYSIS

Unknown Extinction Profile

• The data for each wavelength is analyzed 

independently.

• hydrodynamic separation of unlike solutes will 

provide pure spectra for each solute

Known Extinction Profile

• the vectors describing these profiles are 

considered orthogonal, and they can be used 

for a linear decomposition of the measured 

absorbance profile

2DSA

• Time and 
variant 
noise 
eliminated

2DSA-IT

• Meniscus 
position fit

• 10 
iterations

2DSA-MC

• 100 
iterations



APPLICATION

Characterization of mixtures containing different ratios of DNA and BSA n (20:80, 35:65, 

50:50, 65:35, and 80:20 on a per volume basis).

 
Multiwavelength AUC
Hydrodynamic characterization of the DNA:BSA mixture in 

the AUC MWL instrument at the University of Konstanz was 

analyzed both by parallel finite element analysis of each 

wavelength’s velocity dataset by 2DSA-Monte Carlo.

Traditional AUC

 Hydrodynamic characterization of the DNA:BSA 

mixture in the Beckman-Coulter XL-A and the relative 

amounts of protein and DNA were quantified by

integration of global models built from the GA results 

Figure 7. Pseudo 3D plots 

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 

coefficient 

Figure 8. Pseudo 3D plots 

of 2DSA-MC for AUC 

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 

coefficient 



APPLICATION

These show that, despite the considerable overlap 

in their spectra, differing ratios of a mixture of 

protein and nucleic acid can be successfully 

determined by spectral decomposition.



VISUALIZATION



VISUALIZATION



DISCUSSION

1. The first result shows that the spectral profile from a dilution 

series of any chromophore or mixture of chromophores can be 

accurately parameterized by a linear combination of Gaussian 

terms that are globally fitted to the wavelength scans from all 

dilutions

2. To determine the precise quantity of each contributing species, 

the intrinsic extinction profiles of known species in a mixture can 

then be employed as orthogonal basis vectors in a nonnegatively 

limited least squares fit of any unknown wavelength scan.



• Analysis of multiwavelength data surpasses traditional single-

wavelength data in AUC.

• By leveraging known extinction spectra, mixtures like BSA–DNA can be 

fully decomposed and resolved into major components, achieving 100% 

separation even with similar sedimentation rates.

• Multiwavelength analysis provides superior information content compared 

to existing methods, showcasing its potential for complex mixtures.

• MWLD of AUC data is predicted to be invaluable across diverse 

applications, offering improved resolution for multicomponent assemblies 

and resolving molecular weight ambiguities.

CONCLUSION
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