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What i1s Down Syndrome?

Caused by trisomy of chromosome 21



Down Syndrome Symptoms

Distinct physical features

Several behavioral &
neurodegenerative
symptoms

No single, standard
treatment available




DYRK1A Gene Ontology

= | P Kinase




Why does the extra chr 21 cause Down syndrome?

DYRK1A

Normal inhibition Over-inhibition

DYRKI1A plays a role in reduced neurogenesis and premature neuronal
differentiation of neuro-progenitor cells



Molecular mechanisms in which DYRK1A reduces neural proliferation?
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DYRK1A Homologs are evolutionarily related
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DYRK1A 1s a well conserved kinase

Human = | P Kinase

Mouse

Gorilla

Zebrafish



DYRKI1A interacts with cell cycle regulators
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Knowledge Gap

DYRK1A
Cell Cycle Regulator
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It is unclear how DYRKZ1A protein mediate cell division events in the brain
during neural development.




Zebrafish as a model organism for DYRK1A
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Zebrafish are excellent model systems for understanding brain function and
neuronal cell division



Aim 1:
Characterize and
identify DYRK1A
domains that are
necessary for cell
cycle processes

In the brain

The Primary Goal
Determine how DYRK1A modulates the cell
cycle during neural development

Aim 2:
ldentify genes In
the brain that are

expressed
differently with
the DYRK1A
mutants

Aim 3:
Determine
DYRK1A protein
Interactions that
regulate the cell
cycle in neurons
In the brain




Aim 1: ldentify DYRK1A domains essential for
Inhibiting neural proliferation
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Aim 1: ldentify DYRK1A domains essential for
Inhibiting neural proliferation
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CRISPR/Cas9 to progressively knockout domains

DYRK1A




Aim 1: ldentify DYRK1A domains essential for
Inhibiting neural proliferation
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Compare cell division patterns between the zebrafish



ldentify differential gene expression in the brain in
DYRK1A mutants
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Delete the p-kinase domain of DYRK1A in a portion of the brain



Aim 22 Identify differential gene expression in the brain in

DYRKI1A mutants
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Determine DYRKI1A protein interactions with Cell
cycle regulators

Zebrafish P Kinase ‘ 4 ‘ YEETT BirA* .

- i‘ - .,.,.M,|||L

DYRK1A

= “@.. © -

Biotinylate interacting proteins using BiolD



Determine DYRKI1A protein interactions with Cell
cycle regulators
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Summary
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The P-kinase domain of DYRK1A is involved in regulating cell cycle
processes.

~

\_

DYRK1A modulates gene expression patterns of cell cycle regulators
In neural brain cells.
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DYRKZ1A protein interactions are important in understanding its role in
cell division and neural proliferation in the brain.



Future Directions

DYRK1A

Future studies should focus on how DYRK1A impacts learning and
behavioral phenotypes
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