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Abstract
The Cysteine Synthase (CS) enzyme, which is responsible for the synthesis of cysteine, plays non-canonical 

regulatory roles by binding to and altering the functions of various proteins. By binding to a small number of other 
proteins that have a C-terminal “CS-binding motif” that ends in a terminal ILE, it performs its moonlighting function in 
addition to its catalytic and regulatory functions in the cysteine biosynthesis pathway. As a result, we hypothesized 
that the “CS-binding motif” of numerous other distinct proteins could be controlled by CS. In this study, we validated 
our prediction using analytical and structural methods and developed an iterative sequence matching method for 
mapping CS’s moonlighting biochemistry. We demonstrate, employing a minimal protein-peptide interaction system 
that five previously unknown CS-binder proteins involved in various metabolic processes interact species-specifically 
with CS. In addition, the findings demonstrate that the well-known CS-Binder, serine acetyltransferase (SAT), closely 
matches protein–protein interactions, including thermodynamic, competitive-inhibition, and structural characteristics. 
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Discussion 
We tried to come up with a “protein-speci�c” strategy for looking 

https://www.sciencedirect.com/science/article/abs/pii/S0014299910002815
https://www.sciencedirect.com/science/article/abs/pii/S0014299910002815
https://www.nature.com/articles/nature10983?__hstc=12316075.cde2cb5f07430159d50a3c91e72c280a.1492646400108.1492646400109.1492646400110.1&__hssc=12316075.1.1492646400111&__hsfp=1773666937
https://www.nature.com/articles/nature10983?__hstc=12316075.cde2cb5f07430159d50a3c91e72c280a.1492646400108.1492646400109.1492646400110.1&__hssc=12316075.1.1492646400111&__hsfp=1773666937
https://www.nature.com/articles/nature10983?__hstc=12316075.cde2cb5f07430159d50a3c91e72c280a.1492646400108.1492646400109.1492646400110.1&__hssc=12316075.1.1492646400111&__hsfp=1773666937
http://nopr.niscpr.res.in/handle/123456789/13732
http://nopr.niscpr.res.in/handle/123456789/13732
http://nopr.niscpr.res.in/handle/123456789/13732
https://www.sciencedirect.com/science/article/abs/pii/S1076633297801547
https://www.sciencedirect.com/science/article/abs/pii/S1076633297801547
https://www.sciencedirect.com/science/article/abs/pii/S1076633297801547
https://link.springer.com/article/10.1016/S1734-1140(10)70380-7
https://link.springer.com/article/10.1016/S1734-1140(10)70380-7
https://link.springer.com/article/10.1016/S1734-1140(10)70380-7
https://acsjournals.onlinelibrary.wiley.com/doi/full/10.1002/cncr.10742
https://acsjournals.onlinelibrary.wiley.com/doi/full/10.1002/cncr.10742
https://innovareacademics.in/journals/index.php/ajpcr/article/view/21652
https://innovareacademics.in/journals/index.php/ajpcr/article/view/21652
https://innovareacademics.in/journals/index.php/ajpcr/article/view/21652
https://www.nature.com/articles/nature11017
https://www.nature.com/articles/nature11017
https://www.mdpi.com/2072-6651/8/2/37
https://www.mdpi.com/2072-6651/8/2/37
https://www.tandfonline.com/doi/pdf/10.3109/02841869009090008#:~:text=damage (1).-,The natural history of breast cancer,divided into induction and progression.&text=The induction phase is defined,cells with infinite dyscontrolled multiplication.

	Title
	Corresponding author
	Abstract 

