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OBJECTIVES

* Create high-throughput plant DNA isolation protocol for grouse fecal
samples

* Test Primer sets targeting ITS2 gene

» Verify Primer sets with known plant DNA

» Create protocol for PCR of extracted fecal plant DNA

* Create plant DNA barcode library for Next Generation sequencing

» Analyze data to identify plant species

BACKGROUND

Greater Sage Grouse (Centrocercus urophasianus) and Sharp-tailed
Grouse (Tympanuchus phasianellus) are obligate species that depend on
sagebrush to survive and serve as an indicator species and umbrella
species for the sagebrush ecosystem. The sagebrush ecosystem has been
declining rapidly, therefore understanding the impacts on Sage Grouse
and Sharp-tailed Grouse could aid researchers and land managers In best
practices to protect the long-term viability of the species, the ecosystem,
and 350 other species that depend on It, including humans. One way to
understand these impacts Is through dietary indicators, such as the
avallability of preferred forage plants. In the past, this has been done by
direct observation, which requires many hours in the field, and crop
dissection which involves collecting carcasses. These are both time-
consuming and costly. Recent advances have shown that diet can be
more easily and accurately determined through the sequencing of plant
DNA In fecal samples targeting the ITS2 gene of plants.
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Figure 1: The internal spacer (ITS) region contains the ITS2 gene which can be

PCR amplified for plant species identification.
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METHODS AND RESULTS
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Figure 2: Plant DNA was obtained from grouse fecal sample using the Applied Biosystems
MagMAX Plant DNA kit, homogenizing for 1, 2, and 5 mins using a Biospec Beadbeater, and
extracted using the KingFisher Flex.

Bead Beater Time ng/pl Total ng DNA

1 min 0.4 470
2 MINs 12.4 620
5 mins 13.9 695

Table 1. Plant DNA isolated using three different times on the beadbeater. Five minutes will be
used going forward.
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Figure 3 a) primer validation with pure plant DNA b) primer testing in plant DNA
pool isolated from grouse fecal DNA

CONCLUSIONS

* Optimized a high-throughput DNA i1solation protocol

* |dentified ITS2 primers able to amplify plant and fecal
DNA

* Optimized a PCR protocol for amplification of desired
target
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DNA isolation and PCR protocol developed will be used on full sample set

REFERENCES

Bhat, Ajay R., et al. Identification and Validation of ITS2-Specific Universal Primers for
DNA Barcoding in Plants. 5 Jan. 2024. Plant Biology,
https://doi.org/10.1101/2024.01.05.574284.

Kolter, Andreas, and Birgit Gemeinholzer. “Internal Transcribed Spacer Primer Evaluation

for Vascular Plant Metabarcoding.” Metabarcoding and Metagenomics, vol. 5, Sept. 2021,
p. €68155. DOI.org (Crossref), https://doi.org/10.3897/mbmg.5.68155.

Rowland, Mary M., et al. “Greater Sage-Grouse as an Umbrella Species for Sagebrush-
Associated Vertebrates.” Biological Conservation, vol. 129, no. 3, May 2006, pp. 323—35.
DOl.org (Crossref), https://doi.org/10.1016/j.biocon.2005.10.048.

Yao, Hui, et al. “Use of ITS2 Region as the Universal DNA Barcode for Plants and
Animals.” PLoS ONE, edited by Bengt Hansson, vol. 5, no. 10, Oct. 2010, p. e13102.

DOl.org (Crossref), https://doi.org/10.1371/journal.pone.0013102.

ACKNOWLEDGEMENTS

This project was supported by a National Institutes of Health (NIH)
grant No. 1T34GM146634-01 (Southwest Idaho Bridges to
Baccalaureate Award Program), NSF Track 2 EPSCoR Program award
number OlA-1826801 and the Idaho Fish and Wildlife Foundation.

MATRIX BIOLOGY

Center of Biomedical Research Excellence

SOUTHWESTERN IDAHO

COLLEGE OF WESTERN IDAHO | BOISE STATE UNIVERSITY



https://doi.org/10.1101/2024.01.05.574284
https://doi.org/10.3897/mbmg.5.68155
https://doi.org/10.1016/j.biocon.2005.10.048

