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I N TR O  TO  AUC
• Definition: A biophysical technique 

to study biological macromolecules 
in solution

• Purpose: Provides insights into 
size, shape, and interactions of 
molecules

• Importance: Widely used in 
biochemistry and molecular 
biology research. 

• Price of machines are $300,000-
$500,000



B A S I CS  O F  AUC

• Principle: Measures 
sedimentation rates of molecules 
in a centrifugal field.

• Components: Rotor, sample cells, 
temperature, optical detection 
systems.

• Advantages: Direct 
measurement in solution state, 
wide size range coverage. Does 
not destroy the sample

Lamm equation:

Svedberg equation:

S =  sedimentation coefficient
V =  solute velocity
R = radial distance from the axis of rotation
ω =  angular (rotor) velocity
M = molecular weight

D = Diffusion coefficient
c = particle concentration
R = radius of cell
t =  time
s = sedimentation coefficient



T YPES  OF  A UC 
E XPERI MEN T S

• Sedimentation Velocity (SV): 
Analyzes particle size and shape.

• Sedimentation Equilibrium (SE): 
Determines molecular weight and 
stoichiometry.

• Fluorescence Detection: Enhances 
sensitivity for low-concentration 
samples.



• Protein-Protein Interactions: 
Studying complex formation and 
stoichiometry.

• Nucleic Acid Analysis: Characterizing 
DNA-protein complexes.

• Drug Development: Assessing binding 
affinities and kinetics.

A PPL ICA T IO NS  
OF  AUC



CA SE S T UDY  1 :  
DET ERM INI NG S IZE ,  

S HA PE,  AN D 
S TOIC HIO MET RY

• Example: Analyzing histone 
chaperones Spn1 and Nap1 interaction.

• Method: Using absorbance and 
fluorescence AUC for size and 
stoichiometry determination.

• Results: Understanding the 
composition and binding sites of the 
protein complex. Gives much cleaner 
data

• Theoretical MW: 148.18 kDa
• Experimental MW 141.48 kDa



CA S E S T UD Y 2 :   
MEA S UR IN G BI N DIN G 

A F FI N I TI ES

• Example:  quantify the binding affinity between two 
biological macromolecules, Spn1 and Nap1βH, which 
was challenging to measure using other methods 
due to low signal changes upon binding.

• Method: Utilizing FDS to analyze high-affinity 
binding at nanomolar to micromolar

• Results: The experiment yielded a K_D of 
approximately 92.1 nM, indicating a strong binding 
affinity between Spn1 and Nap1βH.



CA S E S T UD Y  3 :   
IN V ES T IGA T IO N  OF  
MA C ROM OL EC UL AR  

A S S EMBL I ES
• Example: Characterization of protein 

complexes using AUC.
• Method: Applying AUC to determine 

assembly of complexes at various 
NaCl conc.

• Results: Understanding of complex 
structures and interactions. Number 
of complexes rough shapes and sizes 
by also utilizing various frictional 
ratios.



D AT A  AN A L Y S IS  
I N A UC

• Importance of User Curation: Ensuring 
accurate interpretation of experimental 
data.

• Model Fitting: Evaluating model quality 
through visual representations and 
residuals.

• Software Tools: Utilizing UltraScan and 
SEDFIT for data analysis properly.

• Warning: User bias with limited 
understanding can falsely represent 
samples.



F UT URE  
D IRE CT IO N S  IN  
A UC  RES E A RCH
• Advancements: Continued 

development of software and 
instrumentation.

• Opportunities: Exploring AUC in 
diverse biological systems and 
complex interactions.

• Recommendations: Encouraging  
researchers to consider AUC in their 
projects, though with proper 
knowledge of how to apply it.



C ON C L US I O N
• Summary: AUC is a valuable tool 

for studying macromolecular 
interactions.

• Impact: Enhances understanding of 
biological systems at the molecular 
level.

• Limitation: In particular AUC-FDS, 
requirement of fluorescent tags 
where 488nm is needed for 
excitation
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