
Lux et Fides: A Journal for Undergraduate Christian Scholars Lux et Fides: A Journal for Undergraduate Christian Scholars 

Volume 2 Article 3 

May 2024 

Design to Data for mutants of β-glucosidase B from Paenibacillus Design to Data for mutants of -glucosidase B from Paenibacillus 

polymyxa: E26K, I170Y, and V398N polymyxa: E26K, I170Y, and V398N 

Carter Ahlstedt 
Taylor University 

Annika Bennett 
Taylor University 

Daniel Kaluka 
Taylor University 

Follow this and additional works at: https://pillars.taylor.edu/luxetfidesjournal 

 Part of the Biochemistry, Biophysics, and Structural Biology Commons, and the Liberal Studies 

Commons 

Recommended Citation Recommended Citation 
Ahlstedt, Carter; Bennett, Annika; and Kaluka, Daniel (2024) "Design to Data for mutants of β-glucosidase 
B from Paenibacillus polymyxa: E26K, I170Y, and V398N," Lux et Fides: A Journal for Undergraduate 
Christian Scholars: Vol. 2, Article 3. 
Available at: https://pillars.taylor.edu/luxetfidesjournal/vol2/iss1/3 

This Research Brief is brought to you for free and open access by Pillars at Taylor University. It has been accepted 
for inclusion in Lux et Fides: A Journal for Undergraduate Christian Scholars by an authorized editor of Pillars at 
Taylor University. For more information, please contact pillars@taylor.edu. 

https://pillars.taylor.edu/luxetfidesjournal
https://pillars.taylor.edu/luxetfidesjournal/vol2
https://pillars.taylor.edu/luxetfidesjournal/vol2/iss1/3
https://pillars.taylor.edu/luxetfidesjournal?utm_source=pillars.taylor.edu%2Fluxetfidesjournal%2Fvol2%2Fiss1%2F3&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1?utm_source=pillars.taylor.edu%2Fluxetfidesjournal%2Fvol2%2Fiss1%2F3&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1042?utm_source=pillars.taylor.edu%2Fluxetfidesjournal%2Fvol2%2Fiss1%2F3&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1042?utm_source=pillars.taylor.edu%2Fluxetfidesjournal%2Fvol2%2Fiss1%2F3&utm_medium=PDF&utm_campaign=PDFCoverPages
https://pillars.taylor.edu/luxetfidesjournal/vol2/iss1/3?utm_source=pillars.taylor.edu%2Fluxetfidesjournal%2Fvol2%2Fiss1%2F3&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:pillars@taylor.edu


Lux et Fides: A Journal for Undergraduate Christian Scholars | Vol. 2 | 2024 

1 
 

Research Brief: Design to Data for mutants of β-glucosidase B from Paenibacillus 

polymyxa: E26K, I170Y, and V398N 

By: Carter Ahlstedt and Annika Bennett 

Faculty Sponsor: Dr. Daniel Kaluka 

Background 

The greatest challenge in protein engineering is creating stable and efficient proteins for 

application in various industries. Modeling algorithms like Alpha Fold have predicted over 200 

million protein structures based on primary sequences. However, algorithms have limited 

protein-function predictive capabilities due to the lack of experimental data sets.   

Purpose 

The Design to Data program developed in the Siegel lab at UC Davis aims to generate 

large protein structure-function data sets by including undergraduate researchers in designing, 

building, and testing single-point mutations of β-glucosidase B (BglB). The student-generated 

data will train protein modeling algorithms like the Rosetta Commons to enhance their predictive 

capabilities. 

Methodology 

Mutants E26K, I170Y, and V398N were designed using Foldit. Foldit calculates a Total 

System Energy score (TSE) to predict each mutant's folding potential. Mutants were generated 

using the Kunkel Mutagenesis protocol, followed by protein expression and purification. A 

calorimetric assay was used to obtain the kinetic and thermostability parameters for the BglB 

variants. 
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Results and Conclusions 

Based on the increase in TSE, I170Y and V398N were correctly predicted to have 

decreased catalytic efficiency and thermal stability. However, despite a decrease in TSE, E26K 

exhibited a reduction in thermostability and catalytic efficiency, suggesting Foldit's limited 

reliability in predicting protein stability. The three mutant data were uploaded to the growing 

D2D database.  Additional variants are presently being developed and characterized to enhance 

the database. 

  


	Design to Data for mutants of β-glucosidase B from Paenibacillus polymyxa: E26K, I170Y, and V398N
	Recommended Citation

	Design to Data for mutants of Î²-glucosidase B from Paenibacillus polymyxa: E26K, I170Y, and V398N

