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Oxygen is an essential
need of all organisms on
the planet

Billions of years of evolution helped
different organisms obtain different
ways to acquire and conserve oxygen,
without which they cannot survive.
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Cuvier’s beaked whales, a
toothed whale, can dive for 3
hour 42 minutes without taking
a breath.
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preliminary oxidative stress assay

more mitochondria in Cuvier's
beaked whale fibroblasts than
human fibroblasts

Low oxygen adaptations of deep diving marine mammals at

genetic, proteomic, and metabolomic levels can be used to
inform human responses to hypoxia. Through various
assays and cellular imaging, the oxidative stress response
of fibroblasts from six marine mammals were compared to
bovine and human cell responses. Significantly more
mitochondria were found in Cuvier’s beaked whale

fibroblasts when compared to human fibroblasts.
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Bottlenose dolphin ecotypes
have different diving
capacities

Sequencing analysis ‘
of Tt samples from 3

- 68 shared sngmﬁ_cant
mesesssssssmmm ] 5 i, oci identified in

ecotype

Coastal - I"”"
=Y 1~2 min 225 candidate genes
- identified within
] 200kb windm
This presents an arotind foci
ideal model i SLC9A3R1
=SS .. RAPGEFL1 G
system to study "G:"es 'df""ﬁe% DDIT4 /Genes identified in',
genetIC ta?llg::ﬁp o i |  PFKFB4 | over-representation |
es el (ny_f’:)" a8 MYH9 " analysis (n=3)

VIPR2

allow offshore ke

dolphins to dive
longer.

CASP10
CASP8
CFLAR

Using genome-wide scans of RADsequencing

data, RNAseq analysis, and whole genome
ReSeq data, We identified candidate genes
that differ between different dolphin ecotypes:
these genes play important roles in a wide
range of biological functions such as: immune
response, cell metabolism, inflammation and
glycolysis. One of the genes we found is
DDIT4, a protein evolved in anti-tumor therapy
resistance, and may be related to hypoxia
tolerance.




