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Hypoxia-Inducible Factor Inhibitors Derived from Marine Products Suppress
a Murine Model of Neovascular Retinopathy
Chiho Shoda™ "™, Yukihiro Miwa""**, Kazumi Nimura™, Kazutoshi Okamoto™, Satoru Yamagami™’,

Kazuo Tsubota™* and Toshihide Kurihara™"**
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Neovascular retinal degenerative diseases are the
leading causes of blindness in developed countries.
Anti-vascular endothelial growth factor (VEGF)
therapy is commonly used to treat these diseases
currently. However, recent reports indicate that long
term suppression of VEGF in the eye is associated
with chorioretinal atrophy. Therefore, a
physiological amount of VEGF is required for
retinal homeostasis. Hypoxia-inducible factor (HIF)
is a transcriptional factor upstream of VEGF. We
previously reported that HIF regulated pathological
angiogenesis in the retina of murine models of
oxygen-induced retinopathy and laser-induced
choroidal neovascularization. Most of the known
HIF inhibitors are anti-cancer agents which may
have systemic adverse effects in for clinical use;
thus, there is a need for safer and less invasive HIF
inhibitors. In this study, we screened marine
products, especially fish ingredients, and found that

six species of fish had HIF inhibitory effects. Among
them, administration of Decapterus tabl ingredients
significantly suppressed retinal neovascular tufts by
inhibiting HIF expression in a murine oxygen-
induced retinopathy model. These results indicate
that particular fish ingredients can act as anti-
angiogenic agents in retinal neovascularization
diseases. redient showed a therapeutic effect on
murine CNV and subretinal fibrosis model.
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Skim-Sequencing Based Genotyping Reveals Genetic Divergence of the Wild
and Domesticated Population of Black Tiger Shrimp (Penaecus monodon) in
the Indo-Pacific Region
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The domestication of a wild-caught aquatic animal
is an evolutionary process, which results in genetic
discrimination at the genomic level in response to
strong artificial selection. Although black tiger shrimp
(Penacus monodon) is one of the most commercially
important aquaculture species, a systematic
assessment of genetic divergence and structure of
wild-caught and domesticated broodstock populations
of the species is yet to be documented. Therefore, we
used skim sequencing (SkimSeq) based genotyping
approach to investigate the genetic structure of 50
broodstock individuals of P. monodon species,
collected from five sampling sites (n = 10 in each
site) across their distribution in Indo-Pacific regions.
The wild-caught P. monodon broodstock population
were collected from Malaysia (MS) and Japan (MJ),
while domesticated broodstock populations were
collected from Madagascar (MMD), Hawaii, HI,
USA (MMO), and Thailand (MT). After various
filtering process, a total of 194,259 single nucleotide
polymorphism (SNP) loci were identified, in which
4983 SNP loci were identified as putatively adaptive
by the pcadapt approach. In both datasets, pairwise
FST estimates
high genetic divergence between wild and
domesticated broodstock populations. Consistently,
di_erent spatial clustering analyses in both datasets
categorized divergent genetic structure into two
clusters: (1) wild-caught populations (MS and MJ),
and (2) domesticated populations (MMD, MMO and
MT). Among 4983 putatively adaptive SNP loci, only
50 loci were observed to be in the coding region. The
gene ontology (GO) and Kyoto Encyclopedia of

Genes and Genomes (KEGG) analyses suggested that
non-synonymous mutated genes might be associated
with the energy production, metabolic functions,
respiration regulation and developmental rates, which
likely act to promote adaptation to the strong artificial
selection during the domestication process. This study
has demonstrated the applicability of SkimSeq in a
highly duplicated genome of P. monodon specifically,
across a range of genetic backgrounds and
geographical distributions, and would be useful for
future

genetic improvement program of this species in
aquaculture.
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Financial and Institutional Support Are Important for Large-Scale
Kelp Forest Restoration
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Kelps form extensive underwater forests that
underpin valuable ecosystem goods and services in
temperate and polar rocky coastlines globally.
Stressors, such as ocean warming and pollution are
causing regional declines of kelp forests and their
associated services worldwide. Kelp forest restoration
is becoming a prominent management intervention,
but we have little understanding of what drives
restoration success at appropriate spatial scales.
Though most restoration guidelines stress the
importance of planning, stressor mitigation and
ecological knowledge, other factors, such as lack of
resources or institutional support are rarely discussed
despite being potentially critical to achieving desired
restoration outcomes. In this paper, we work to
understand the importance of finances and
institutions in the context of four of the world’s
largest kelp restoration projects. These projects span
four countries, six kelp genera and were initiated in
response to different causes of decline. We argue that
to restore kelp at desired scales, adequate financing,
and institutional support are critical to overcome
ecological and environmental limitations.
Acknowledging limitations, we outline ways to
mobilize resources and encourage institutions to
support kelp restoration.
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