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Abstract

Annual killifish (Austrofundulus limnaeus) live in ephemeral ponds of Venezuela. They
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Methods: The General Steps of WGCNA

Results: 4 dpd to 12 dpd
Top 10 Preserved Hub Genes between 4dpd and 12 dpd

Using WGCNA to examine RNASeq Expression data in the annual killifish Austrofundulus limnaeus
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developmental dormancy and metabolic arrest that supports survival during the dry season. into R by Fragments data sets by finding the data set (which LOC106529154 LOC106517524 LOC106514273 LOC106522982 LOC106511003 LOC106512315
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development. | hypothesize that this extreme anoxia tolerance is supported by gene expression uniform L R .
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networks that are different from typlcal vertebrates. To evaluate this hypOtheS|S, | will use l LOC106519900 LOC106534700 LOC106536530 LOC106536756 LOC106536291 LOC106532924
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genes across the experimental treatments, and creates modules of statistically correlated
genes. These modules can be compared to one another and across different developmental
stages that have differing tolerances of anoxia. | hope to discover unique gene expression relatedness across
modules involved with anoxia tolerance. Understanding how cells can survive without oxygen networks.
could lead to critical breakthroughs in medicine and emerging biotechnologies, such as l

Figure 5: Shown above is the top 10 preserved hub Genes (LOC ID) of 6 of the 28 modules
from the comparison of the 4dpd and 12 dpd networks. The hub genes are identified by by

comparing the gene membership of the modules in both networks (4dpd and 12 dpd).

purple gene symbol description

LOC106533582 egin3 egl-9 family hypoxia-inducible factor 3 [ Austrofundulus limnaeus )
LOC106517524 si:dkeyp-7299.4 uncharacterized

LOC106517760 LOC106517760 sorting nexin-10B-like [ Austrofundulus limnaeus ]

LOC106518710 LOC106518710 Protein FAM195A-like [ Austrofundulus limnaeus ]

LOC106523747 LOC106523747 apolipoprotein A-l-like [ Austrofundulus limnaeus )

LOC106528824 gadd45Sab rowth arrest and DNA-damage-inducible, alpha, b [ Austrofundulus limnaeus ]
LOC106529727 LOC106529727 diablo homolog, mitochondrial-like [ Austrofundulus limnaeus )
LOC106534700 LOC106534700 GO/G1 switch protein 2-like [ Austrofundulus limnaeus )

treatments to mitigate damage from heart attacks or strokes.
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Background: RNASeq Data From Annual Killifish Embryos

ontology enrichment. LOC106517980 LOC106517980  rostaglandin |2 synthase [ Austrofundulus limnaeus ]
Control Short Anoxia Long Anoxia Short recovery Long recovery LOC106516189 tsc22d3 €22 domain family, member 3 [ Austrofundulus limnaeus ]
(normoxia) (+hours) (24hours (2 hours Normoxia) - (24 hours Normoxia) Figure 6: Above is an example of gene ontology for the top 10 preserved
hub genes in the purple module between the 4 dpd and 12 dpd networks.
digpiflllyssep((ésgd) 4 4 4 4 4 .Un.derstanding the functions and/ or ty.pes of genes in a module can lend
insight to what processes that module is a part of.
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20 dpd A 4 A 4 4 dpd network. benefits of using WGCNA as a tool for treating and interpreting genomic data sets.
. _ _ — cor=0.91, p<1e—200 e Genomic sequencing data has become more prevalent in the sciences, and the
Figure 1: The number of transcriptomes (RNA library) made at each of the 5 conditions and 4 stages of , , . . :
development. Each RNA library had approximately 27,000 Loci. _ 8. Figure 3: The 4dpd and 12 need for analysis of large data sets is of great importance for the interpretation of
< ~ dpd networks are this genomic data.
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e Find gene targets believed to be vital for the annual killifish’s anoxia tolerance to
Sone dendrogram and module cotors (4 dnd) Figure 4: The module drive future experiments.
2 1 e membership is determined  Find abnormal expressions in hypoxic to anoxic environments that may be why A.
Study relationships Bxport to extemal visnalization m i : Ly using dynamic tree cutting. limnaeus can develop normally under extreme environmental conditions other
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using eigengene networks W i as the control network to e Compare these data to other vertebrate models of anoxia tolerance.
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data. A powerful tool that utilizes both experimental @ _ genes.
conditions and high-power computing. e Funding: NSF Grant 10S-2025832
e The Podrabsky Lab for training and supplying the embryos
e The Center for Life in Extreme Environments
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