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Background

Methodology

- Frozen glycerol stocks of bacterial colonies and 
a maintained cell culture of baculovirus infected 
SF9 insect cells were utilized 

- Each cell type was engineered to express utr 
NT-R3

- Pro-Q Diamond phosphostain was used to 
confirm phosphorylation status of insect utr

- Affinity chromatography was used for protein 
purification. A FLAG tag encoded in the cells’ 
genome allowed for exclusion through anti 
FLAG resin and peptides. Any protein with a 
FLAG tag ended up in the final tube.

- High speed co-sedimentation with varying 
concentrations of F-actin was main experiment 
for data collection, allowing binding affinity (kD) 
and maximum specific binding (Bmax) to be 
calculated. An example of a post co-
sedimentation gel can is displayed to the right
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Future Work
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- Utrophin (Utr) is a cytoskeleton protein 
mainly expressed in fetal stages

- It is highly homologous to dystrophin – the 
protein which causes muscular dystrophy 
in absence - and binds many of the same 
proteins dystrophin does, including actin1

- Utrophin is composed of various different
domains including an N terminal domain 
and 22 spectrin-like domains. In this study 
we used a fragment containing the N 
terminal domain through the 3rd spectrin 
like repeat which allowed us to 
incorporate most of the DNA binding 
domain while negating the need to 
express a full-length protein in these cells.

- Both bacteria and insect (SF9) cells can 
be engineered to express utr Nt-R3, but it 
is only phosphorylated in insect cells

- Previous data from the Ervasti lab has 
shown functional mechanical differences 
between proteins of different 
phosphorylation statuses

- This study aimed to find if the 
phosphorylation of utr NT-R3 affects its 
binding affinity to actin

Discussion

- No significant difference was found between the 
phosphorylated version of NT-R3 Utr from insect 
cells and the same unphosphorylated protein from 
bacteria.

- Suggests that phosphorylation of utrophin plays little 
to no role in its actin binding affinity

- Phosphorylation was confirmed with Pro-Q Diamond 
phosphostain, only proteins isolated from insect cells 
showed on gel 

- kD and Bmax values contradicted previous published 
literature, but many factors were changed including 
concentrations of actin, how actin was made, and 
other data collection methods were changed.

- In this experiment, actin concentrations 
were varied when in previous literature, 
protein concentrations were varied while 
keeping [actin] constant. It could be 
beneficial to reattempt with similar 
conditions to investigate if differences in 
binding affinity are still observed
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