AN OVERVIEW OF ANALYTICAL
ULTRACENTRIFUGATION (AUC)

What is an analytical ultracentrifuge?
An analytical ultracentrifuge is similar to a high-speed preparative centrifuge, except that the particles in the sample being spun are
monitored in real time by an integrated optical detection system. These optical systems (UV-Vis absorbance and Rayleigh interference)
enable precise observation of the solution behavior of molecules as they undergo sedimentation. Using state-of-the-art software, data
can be used for a comprehensive analysis of molecules in the sample being studied.
Analytical ultracentrifugation (AUC) is the most versatile, rigorous and accurate technology available for determining the molecular
weight, hydrodynamic and thermodynamic properties of a protein or other macromolecule.
Although its history dates back nearly a century, AUC is:
•

A stand-alone, first-principle technique performed in a matrix-free environment that does not require standards.

•

Unsurpassed by other techniques at providing the same range of information with a comparable level of precision and accuracy.1

•

The gold-standard method for in-solution protein molecular weight determination.2

AUC 101: providing insights based on velocity and equilibrium
In contrast to other methods used to analyze macromolecules, analytical
ultracentrifugation (AUC) enables characterization of samples in their
native state under biologically relevant solution conditions. AUC can be
used to investigate nearly any type of molecule or particle over a wide
range of concentrations and in a diverse variety of solvents. For many
research questions, there is no satisfactory analytical substitute for AUC.1
AUC gives researchers two complementary views of solution behavior.
Sedimentation velocity provides first-principle, hydrodynamic information
about the size and shape of molecules. Sedimentation equilibrium
provides the same type of information about the solution molar masses,
stoichiometries, association constants and solution nonideality.

Sedimentation velocity (SV)
SV is a time-dependent technique in which particles of interest sediment throughout the duration of the experiment, ultimately
pelleting to the bottom of the cell. SV is generally considered the primary method of choice for most current applications of AUC,
including the study of protein self- and hetero-association, the study of membrane proteins, and applications in biotechnology.

Sedimentation equilibrium (SE)
equilibrium state in the centrifuge cell and does not pellet.
Simultaneous sedimentation and diffusion forces create a gradient across the centrifuge
cell and an equilibrium is reached when the opposing forces reach a balance. The chart
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to the right shows a graphical representation of this.
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The basic measurements provided by AUC are radial concentration distributions, or scans, acquired at intervals ranging from seconds
(for velocity sedimentation) to hours (for equilibrium sedimentation). As the rotor spins, scans are generated when the cell passes
through an optical detector’s path. See Optic Systems visual below.
Optical systems currently used for AUC include:
•

Absorbance spectrophotometers

•

Rayleigh interferometers
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In one experiment, AUC technology can provide more answers to critical questions than any other comparable technique:
Shape

How spherical is my protein?

Diameter

What’s the size of my particle?

Mass

What’s the molecular weight of my protein or complex in solution?

Stoichiometry

How many subunits comprise my protein?

Purity

Are there other particles in my sample?

Formulation

How does my protein behave in this buffer?

Heterogeneity

Is my protein bound to other molecules, and what’s the
configuration of the complex?

Aggregation

Is my protein still in a usable form? Should I expect an immune
response with my drug formulation?

Association

Does my protein associate and/or dissociate with other proteins?

Conformation

Does the conformation of my protein change upon binding
to a ligand?
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More questions? More answers. Info.beckmancoulter.com/OptimaAUC
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