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Characterization of a Novel Endocellulase to Department of
Hca“’°'vb ()l dt Optimize Biofuel Production Chemistry &

Amanda J. Ratclifft , Sarai E. Tapia!, Priscilla Gamez!, Sienna G Mills?,
Matthew Escobar?, Matthias Hess3?, Frank E. Cappuccio! and Jenny A. Cappuccio!
LCHEM 434|_-Dept. of Chemistry & Biochemistry, Cal Poly Humboldt; 2Dept. of Biology, CSUSM;3 Dept. of Animal Science, UC Davis
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Currently food crops are used to produce bioethanol production, while plant
waste cellulose could be used. However, cellulase enzymes are a limiting
factor. We sought to characterize a novel cellulase identified by
metagenomic analysis of bovine rumen by the JGI and Hess et al. We
performed protein expression, genomic analysis, and characterization by
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monomers which can be fermented to form bioethanol.

e (ellulosic Biofuel allows for renewable energy alternatives to
traditional fossil fuel.

e Ruminant cows naturally contain systems to attempt to digest
cellulose.

e Metagenomic discoveries attached to plant biomass in cow rumen
identified potential biomass-degrading genes from the cow

Concentration (mM) Media C
Stock Control

C Protein Data Bank (PDB) Structural Homology Analysis

Figure 9. Standard curve from 3,5-dinitrosalicylate assay.
Standards were 0, 2.5, 5, 10, and 20 mM glucose solutions.
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Conclusions

Organism Bacteroides ovatus ATCC 8483
Macromolecule Xyloglucan-specific endo-beta-1,4-glucanase BoGH9A

Sequence Match Sequence Identity: 48%, E-Value: 6.051e-154,
Region: 15-567

Figure 4. Crystal Structure of PDB Entry 6DHT the D B-14-linkage

. I

highest homology to Cellulase CID 9-1 putative 3 k| £ < )

cellulase. Made in ChimeraX'®. The ligand in 6DHT is 5 L,
. . 3

microbiome (Hess et al) di(hydroxyethyl)ether (A) The alpha helices and random o e Cellulase CID9-1 a novel cellulases displayed 6x the activity of a commercial cellulase making it a target for
e .. . . . coils of the protein are colored in a cornflower blue the o enhance biofuel feedstock production

® The objective of this StUdy is to evaluate clones of putative beta sheets are colored in cyan. The ligand is colored Figure 5. Analysis of genetic sequences for clone CJD9-1. A. Protein mass o _ _ . _ o
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in cow rumen in order to optimize biofuel production o ‘;j'f; e Sequence analysis indicated homology with the 3-1,4 hydrolase family and Enzyme Class EC: 3.2.1.4
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glucose monomers that with microbial fermentation, produce ethanol which can be used as a

biofuel. Currently, food sources such as corn are used primarily for bioethanol. (Hess et al) Energy and Environmental Applications. Springer, Cham.
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