
 

 

 

 

 
 

Introduction 
Antibody fragments, especially Fab-fragments, have 
emerged as a tool to facilitate the crystal growth and im-
prove crystal quality of membrane proteins. We have se-
lected a recombinant antibody Fab-fragment from a syn-
thetic library against a detergent-solubilized membrane 
protein using phage display. 

Materials and Methods 
To determine the binding stoichiometry and the oligo-
meric state of the selected FAB fragment in complex with 
its target, we have used the powerful method of multi-an-
gle light scattering in combination with size exclusion 
chromatography (SEC-MALS). This information is instru-
mental in further biophysical studies and co-crystallization 
experiments. Additional information such as weight frac-
tion of protein and detergent in the protein-detergent mi-
celle are obtained in the same experiment when using 
both UV and RI-detectors.  

Results and Discussion 
In Figure 1, the peak at 16.1 ml is the membrane protein-
detergent complex. The protein fraction (red) is around 
47%. The molar mass of the protein fraction is 100 kD to 
110 kD, which corresponds to the dimer. 

In Figure 2, the Fab fragment in complex with the mem-
brane protein elutes at 15.6 ml and the peak is shifted by 
about 0.5 ml compared to the membrane protein alone. 

The molar mass of the protein fraction lies between 150 
kD and 165 kD (dark red). This shows that only one Fab 
fragment (50 kD) is bound to the homodimer of the 
membrane protein. At around 18.2 ml the detergent mi-
celles and the excess of unbound Fab fragments co-elute.  

 
Figure 1: Plot of protein fraction vs. elution volume. The Rayleigh-ra-
tio is indicated in black.  

 
Figure 2: Plot of molar masses of the core protein (red), the detergent 
fraction (green) and the total protein-detergent complex (blue) vs. 
elution volume. The Rayleigh-ratio is indicated in black.  
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Conclusions 
SEC-MALS shows clearly that the membrane protein 
alone is dimeric in solution and that one Fab-fragment 
binds to the dimer of the membrane protein. Further-
more, it can be nicely shown that the protein fraction of 
the membrane protein-detergent complex is about 47%, 
and about 55% for the complex of Fab fragment and 
membrane protein.  
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For more information on the technology and applications 
of SEC-MALS, please visit www.wyatt.com/SEC-MALS.  

To request additional information, click the button below, 
or visit www.wyatt.com/request-info 

 
 

 

Request information 

 

© 2024 Wyatt Technology, LLC. All rights reserved. 

One or more of Wyatt Technology's trademarks or service marks may appear in this publication. Notably, HPLC CONNECT, ASTRA, DAWN, miniDAWN, microDAWN, Optilab, microOptilab, 
Viscostar, microViscostar, OBSERVER, ultraDAWN, COMET, DYNAMICS, DYNAMICS Touch, SpectralView, DynaPro, NanoStar, ZetaStar, Mobius, WyattQELS, VISION, VISION DESIGN, VISION 
RUN, Eclipse, MOBILITY, CALYPSO and Wyatt Technology are trademarks of Wyatt Technology, LLC.  In addition, Waters is a trademark of Waters Corporation. For a list of Wyatt Technol-
ogy trademarks and service marks, and Waters Corporation trademarks, please see:  
https://www.waters.com/nextgen/us/en/about-waters/corporate-governance/trademarks.html 
All other trademarks are the property of their respective owners. 

 

http://www.wyatt.com/SEC-MALS
http://www.wyatt.com/request-info
http://www.wyatt.com/request-info
http://www.wyatt.com/request-info
http://www.wyatt.com/request-info
https://www.waters.com/nextgen/us/en/about-waters/corporate-governance/trademarks.html
http://www.wyatt.com/request-info

	Introduction
	Materials and Methods
	Results and Discussion
	Figure 1: Plot of protein fraction vs. elution volume. The Rayleigh-ratio is indicated in black.
	Figure 2: Plot of molar masses of the core protein (red), the detergent fraction (green) and the total protein-detergent complex (blue) vs. elution volume. The Rayleigh-ratio is indicated in black.
	Conclusions
	Acknowledgement

