Comparative Thermodynamic Characterization of Cutinases Synthesized in Pichia pastoris
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Abstract

Cutinases are «/p hydrolases commonly secreted by fungal

. phytopathogens that enable pathogens to penetrate the protective cutin
layer of plant, causing its destruction. To date, the Fusarium solani . pisi
cutinase has been thoroughly investigated for structure-function analysis
Anumber of other cutinases have been functionally investigated, however,
such proteins have not been structurally characterized. The known crystal
structures of these enzymes demonstrate several unique structural
arrangements, which engender different potential applications than lipases.
Here we describe the of ofa

set of cutinases from from Alternaria brassicicola (AbC), Aspergillus,
fumigatus (ATC), Aspergillus oryzae (AoC), Humicolainsolens (HiC) and
compare it to the well-studied F. solani (Fsc) cutinase.
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No reports about assessing the actvity of these six cutinases, just amino acid
sequences were published in the Genebank database.

Thermodynamic Analysis of Cutinase
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Crystal Structure of Cutinase Conclusion

+Pivotal role in the penetration of intact plant surfaces|

“Hydrolysis of Cutin
“o-hydroxy fatty acids
«dihydroxy palmitic acid
+18-hydroxy-9,10,-epoxy C18 saturated fatty acid
+9,10,18-trihydroxy C18 unsaturated fatty acid

« Member of serine hydrolase family

~Catalytic triad composed of Ser, His and a
carboxyl group

+~Oxyanion hole Ser, Gin; which stabilize the
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¥ We successfully synthesized and purified 4 new cutinase homologs
¥ All of the homologs have a similar secondary structure

¥ In terms of T, HIC > AoC > AfC > FsC > AbC

¥ In terms of residual activity HIC > AbC > AIC > FsC > AoC

¥The HiC exhibits the highest thermostability and residual activity when
compared to the other cutinases

Future Direction

v Determine thermodynamic parameters as a function of pH
v Explore the activity of these ‘new’ cutinase towards both natural and

synthetic polymers
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