Vertebrate
animal model
updates

September 14, 2024

Daniel Vogt
Associate Professor

Michigan State University

Cheel-He Kim
Kang-Han Lee

Chungnam National University



Two existing models 3
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Craniofacial
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Both models exhi
changes in cran
features
Mouse: larger frontal skull that

fails to fully close
Zebrafish: Altered jaw length



More recent wac KO zebrafish show additional craniofacial changes

ependymin (epd) gene 1. epd mMRNA (larva at day 5) 2. Skull bone staining (adult head)

expression decreased in wac
KO zebrafish

Skull enlarged in forebrain area
(asterisks)

waca KO

Alterations to where skull
sutures overlap (arrows)

wacb KO
wac dKO




Relevant behaviors



Social behaviors are observed
and some short-term memory
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Seizures



Wac Het mice are more
susceptible to seizures

a
Assess seizure severity
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Certain brain cell types may
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What’s new



Are there changes in brain volume and/or specific regions?

Worked with UC Irvine imaging core to
perform magnetic resonance imaging
(MRI) on adult mice

Whole brain volume

and

Specific domains, like cortex analyzed




New data reveal alterations
in brain volume that bias
toward males

Brain Volumes
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Vertebrate model studies summary so far...

Vogt and Kim labs still looking into each model

Recapitulate relevant craniofacial, behavior and seizure changes
Both labs have gene expression changes to follow up on

New findings include finding specific brain cell types and areas that should be more focused
on in future studies

B GABAergic neurons and seizures

B Brain regions that are different in size when mice are adults

Finally, we are trying to go after how human genetic variants could immpact Wac function



Human genetic
variants enriched in

the WAC gene Conservation in 364 Species
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Many human genetic variants resemble phosphorylation sites
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Human variants Rudolph et al., 2023. Biology.
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Adding a phospho group to a protein
changes its shape/function

Sometimes thought of as on/off switches

Regulated by Kinases (proteins that add
these groups to proteins)

Several kinases have FDA approved drugs

So, do these amino acids in WAC do
anything?




Serine/Threonine amino acids crucial for WAC protein abundance

ST>> A=dead/no phosphorylation

ST>>D =always active/constant phosphorylation

WB kDa
ST>> Asmaller (expected)and less protein
present GFP-WAC - ... s |ms 00
ST>>D larger and more protein present
GAPDH | "t s ssee s | 37
1 ormore ofthese genetic variants is critical for

WAC protein abundance
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Since DESSH individuals likely have a reduction in
total WAC protein, any therapeutic that could take
advantage ofthis could be a future mnroad...
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Collaborators

Juhee Jeong—New York University (mouse craniofacial work)
Andy Obenaus —UC Riverside (mouse MRIwork)
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