
My AccountFAQAboutHome

Masters Theses 1896 - February 2014 
 

Off-campus UMass Amherst users: To download campus access theses, please use the following link to 

log into our proxy server with your UMass Amherst user name and password. 

Non-UMass Amherst users: Please talk to your librarian about requesting this thesis through interlibrary 

loan.

Theses that have an embargo placed on them will not be available to anyone until the embargo expires.

 

 Home > ETDS > THESES > 154  

Document Type

Open Access

Degree Program

Biochemistry

Degree Type

Master of Science (M.S.)

Year Degree Awarded

January 2008

Month Degree Awarded

May

Abstract

DNA repair is essential for survival, as damage to the genome can 
interrupt the precarious balance of cell functions, causing further 
mutations and possibly leading to cancer. The bacterial transcription 
repair coupling factor, Mfd, is capable of recognizing a stalled RNA 
polymerase at a site of DNA damage. The Mfd works both to remove the 
RNA polymerase through its motor function (utilizing the energy of ATP to 
translocate along DNA), and to recruit the DNA repair complex UvrA/B/C. 
To study conformational changes in the protein, we are creating multiple 
mutants of the full length Mfd protein. My approach is to use a cleavable 
mutant of full-length Mfd as a template for further mutations. This will 
allow us to probe for conformational changes by changing interactions at 
the interface of the two halves of Mfd, and then using the ability to cut 
with TEV protease as a sensor to identify and characterize the open state 
of the protein. By introducing this TEV protease cut site at residue 450 in 
the protein linker region between the N (amino-) and C (carboxy-) 
terminal domains, we can then assess the conformational changes Mfd 
must undergo to obtain activity. We can study the effect of further 

Probing for Conformational Changes in the 
Repair Enzyme Mfd Using Mutant Protein 
Constructs 

 
Mary E. Hunnewell, University of Massachusetts - Amherst

Follow

Download 

SHARE 

Advanced Search 

 

Browse

Author Corner

Links

Enter search terms: 

  

 

Search

in this series

Notify me via email or RSS  

Collections  

Disciplines  

Authors  

Author FAQ  

University Libraries  

UMass Amherst  

Contact Us  

 



Advisor(s) or Committee Chair

Theis, Karsten  

 

 

mutations on the full length and cut versions of the protein. Another 
approach attempted in this study involves using cysteine modification of 
the full length Mfd protein as a sensor for these conformational changes. 
Mfd acts as a model system for studying the DNA repair mechanisms found 
in humans, and the elucidation of functional and conformational changes 
in Mfd contributes to studying disease phenotypes resulting from aberrant 
transcription coupled repair.
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