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Plants have evolved many defense mechanisms in response to abiotic stressors such as cold, 

salinity and drought. One of these mechanisms is the expression of late embryogenesis 

abundant (LEA) proteins, which are expressed during periods of dehydration and have a wide 

range of protective functions. Dehydrins are group 2 LEA proteins, characterized by their 

intrinsically disordered state and the presence of one or more lysine-rich segments (the K-

segment). Dehydrins have been found to have a stabilizing effect on DNA, membranes, and 

proteins. The mode of protein cryoprotection remains only partially elucidated, as dehydrins 

may have a range of binding partners requiring different mechanisms of protection. Dehydrins 

can reduce the loss of α-helicity of the cold-sensitive protein yeast frataxin homolog-1 (Yfh1), 

possibly through electrostatic interactions between the K-segment and clusters of negatively 

charged residues. Additionally, previous NMR data indicates that several hydrophobic residues 

within the K-segments exhibit small conformational changes when in the presence of Yfh1, 

alluding to a potential role within the protective mechanism. Using the Vitis riparia YSK2-type 

dehydrin (VrDHN1), the role of both hydrophobicity and positive charge within the K-segments 

will be analyzed in Yfh1 cryoprotection. Several constructs with K→T substitutions within the 

first, second, and both K-segments will be used to assess the degree of Yfh1 α-helicity at near-

freezing temperatures using circular dichroism (CD). Additionally, several hydrophobic 

residues of the K-segments will be substituted for threonine and used in Yfh1 CD measurements. 

Following, Yfh1 15N-HSQC spectra will be collected to determine specific residues involved in 

the VrDNH1 interaction.  


