
Generating Mutant Proteins to Find 

the Amino Acids that Take Part in 

an Important Protein Interaction

Investigating the 
Interacting Regions of 

Opsins

Emily Shaw

Use your camera to 
find out more.

ACKNOWLEDGMENTS
We thank Serena Graham for technical support and
troubleshooting and Ron Peck for support in the
design and execution of the project.
This project was supported by an Institutional
Development Award from the National Institute of
General Medical Sciences of the National Institutes
of Health under grant P20GM103423 and the Colby
College Biology Department.

Poster template modified from 
@mikemorrison - https://osf.io/ef53g

RESULTS

CONCLUSIONS
• The MnCl2 addition to PCR with Taq yields 

errors in bop
• In the Future: looking for mutations that 

cause a loss or gain of function to identify 
critical residues for the inhibitory interaction

Background
Protein-protein interactions are widely 
important to the molecular function of cells, 
including the regulation of metabolic processes, 
DNA replication, and protein synthesis (1).  An 
inhibitory interaction between bacterioopsin 
(BO) and lycopene elongase (Lye) in the 
halophilic archaeon Halobacterium salinarum 
was discovered with genetic data (2). The 
experiments uncovered what was either an 
interaction between BO and Lye, which has 
also been demonstrated by ectopically 
expressing BO and Lye in a related halophilic 
archaeon Haloferax volcanii, which has no 
native opsins (3). In this research we seek to 
identify what portions of BO and Lye take part 
in the interaction. This will be done by 
generating mutant BO proteins and looking for 
a gain of function with Haloarcula vallismortis 
Lye.

Quantification of the Relationship 
between the amount of MnCl2 added 
during PCR and the number of 
Mutations per Gene

Sequencing of Mutant bop genes
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Figure 1. Archaea in the Great Salt Lake in Utah. 

Figure 1. Biosynthetic pathway for the synthesis of bacterioruberin and bacteriorhodopsin from carotenoids. 
The purported inhibition of lycopene elongase by bacterioopsin is indicated through the dotted line (3). 


