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Abstract: LEA3 proteins are intrinsically disordered proteins expressed in plants during seed
development and in response to abiotic stress. Limited studies have shown they can confer stress
tolerance in plants, yet their mechanism remains elusive. This thesis aims to further our understanding
of the LEA3 group. First, a comprehensive bioinformatics analysis revealed two previously
undiscovered C-terminal motifs containing conserved acidic and hydrophobic residues and four Nterminal motifs. Five general architectures were proposed for LEA3 and the physiochemical
properties of the different architectures showed clustering in a relatively narrow range compared to
the previously studied dehydrins. The evolutionary analysis revealed that the proteins grouped into
clades based on their architecture, and that there appears to be at least two distinct groups of LEA3
proteins based on their architectures and physiochemical properties. The presence of LEA3 proteins
in non-vascular plants but their absence in algae suggests that LEA3 may have arose in the evolution
of land plants. A protocol to express and purify AtLEA3-2 with 15N and 13C isotopes in E. coli is
described, although the protocol can be adapted for any LEA3 with or without isotopic labeling. The
AtLEA 3-2 gene was cloned into the pET-SUMO vector, which allowed for the SUMO-AtLEA 3-2
fusion protein to be purified using Ni-affinity chromatography and, through the use of Ulp1, a SUMO
protease, resulted in an AtLEA 3-2 with a native N-terminus. Lastly, several biochemical experiments
were performed to elucidate the function of LEA3 proteins. I show that the LEA3 proteins are
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disordered in solution, have regions with propensity for order, and are more hydrophobic than other
LEA groups. One member, LEA3-4, bound Cu2+ and Fe3+ ions with micromolar affinity. All LEA3
proteins were effective cryoprotectants of LDH and showed a gain in α-helicity in the presence of
SDS, while only LEA3-4, showed a gain in α-helicity in the presence of the membrane mimic DPC.
I used 15N-HSQC NMR to show that the additional W- and DAELR motifs present in LEA3-4 are
involved in the interaction with DPC. I conclude that the LEA3 group could have multiple functions
in protecting cells during stress.
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