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This study applied a metagenomic analysis of the penguins' gut microbiome from fecal
samples of Adélie Penguin (Pygoscelis adeliae) and Emperor Penguin (Aptenodytes forster)
living along the Ross Sea, Antarctica. As a result of taxonomic analysis, 7 phyla and 18
families were mainly present in the gut microbiome of Adélie and Emperor penguins. To
assess microbial diversity, we performed alpha diversity and OTU abundance analyses. It
was confirmed that the Adélie Penguin's gut microbial species had a higher diversity than
Emperor Penguin's. Based on the Beta diversity analysis using PCoA, differences were
observed in the clustering between Adélie and Emperor penguins, respectively. Through
the KEGG pathway analysis using PICRUSt, the nucleoside and nucleotide biosynthesis
pathway was the most prevalent in Adélie and Emperor penguins. This study enabled a
comparison and analysis of the composition and diversity of the gut microbiome in Adélie
and Emperor Penguins. It could be utilized for future research related to penguin feeding
habits and could serve as a foundation for analyzing the gut microbiomes of various
other Antarctic organisms.

Keywords: Pygoscelis adeliae(Ot & 2|2, Aptenodytes forsterf 2 M@ ), Ross sea(Z
2.8), Metagenome(=-F T X[}, Gut microbiome analysis(2LI 0|4 & &A1)
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Table 1. Information of penguin's fecal samples and summary of metagenomic analysis results of each fecal sample. '# means 'Number'

Species Sampling site Sample ID # of OTUs # of Singletons  # of Doubletons  # of Reads
CA.APP20 157 88 15 11,850
Cape Adare
CA.APP25 343 176 27 25,012
Cape Hallet CH.APP2 320 172 25 20,399
Inexpressible Island [.LAPP1 230 148 13 20,730
Adélie Penguin EPAPP17 210 123 9 19,939
Edmonson Point
EPAPP2 367 215 31 24,526
Mandible Cirque MC.APP19 249 193 10 99,447
ACAPP13 241 141 13 23,595
Adelie Cove
ACAPP9 381 219 31 33,838
CW.EPP9 301 206 16 83,764
Cape Washington
Emperor Penguin CW.EPP17 322 191 20 32,158
Coulman Island CLEPP12 296 182 17 40,838
genetic diversity), observed_otus (number of distinct OTUs)2f &2
alpha diversity X[ &83tRICt £t A2 ol o= 29 |
A2 2M517| /s PCoA (Principal Coordinate Analysis)S 2 150 / ~~~~~ B — Method atod
- -+ Extrapolated

8310 beta diversity £412 =5} A (Huson and Weber, 2013;
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