Lawrence Berkeley National Laboratory
LBL Publications

Title
Trapping Lignin Degrading Microbes In Tropical Forest Soil

Permalink
https://escholarship.org/uc/item/5p4101c4

Authors

DeAngelis, Kristen M.
Allgaier, Martin
Silver, Whendee L.

Publication Date
2009-12-15

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/5p4101c4
https://escholarship.org/uc/item/5p4101c4#author
https://escholarship.org
http://www.cdlib.org/

be

Joint BioEnergy Institute

Trapping Lignin Degrading MicrobesIn Tropical Forest Soil

Kristen M. DeAngeli§?, Martin Allgaie®® Whendee L. Silvéf*, Yaucin Chavarrig Julian Fortney Phillip HugenholtZ®,
Blake Simmons?®, Kerry Sublett& Terry C. Hazeh?
Presenting authorKristen DeAngelis — KMDeangelis@Ibl.gov
*Ecology Department, Earth Sciences Division, LaweeBerkeley National Lab, Berkeley CA 947 3®@ticrobial Communities
Group, Deconstruction Division, Joint BioEnergytlnge, Emeryville CAJoint Genome InstitutéDepartment of
Environmental Science, Policy and Management, Usityeof California, Berkeley California 9472%Bandia National
Laboratories,ﬁUniversity of Tennessee

Lignin in feedstock plant material represents a bataanore efficient plant-to-biomass conversion and
can also hinder enzymatic access to cellulose. For this raagowyitical to develop a way to degrade
recovered lignin for next generation feedstock-derived biofuelsileWthe best-known ligninases are
fungal, bacteria are more amenable to emerging cellulosaatsaechnologies. Tropical rain forest soils
in Puerto Rico are likely dominated by bacterial decomposersibed the frequent anoxic conditions
and fluctuating redox characteristic of these soils, so weséathere to search for novel bacterial lignase
producers. To do this, we buried bug traps containing lignin-amended andnaed biosep beads in the
soil and incubated them for 1, 4, 13 and 30 weeks. At each time pbartpl oxidase and peroxidase
enzyme activity was found to be elevated in the lignin-amengeslus the unamended beads, while
cellulolytic enzyme activities were significantly depressgelignin-amended beads. Quantitative PCR of
bacterial communities showed more colonization in the lignin-amendegared to the unamended
beads after one and four weeks, which attenuated over the coutise wfcubation. The microbial
community was analyzed by microarray (PhyloChip) and by pyrs¢éggencing of the community16S
ribosomal RNA genes. Community trends were strongly drivetintyy but also lignin-amendment to the
beads. These techniques also allow us to identify which taxa wcreased in lignin-amended compared
to unamended beads, which included representatives from the ployiaolacteria, Firmicutes,
Acidobacterial and Proteobacteria.
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