Pharmacological Therapeutic Interventions in Anatomical Aging and
Molecular Imaging for STUB1 Ataxias

Joe Danica Inigo, Kaitlan Smith, Jonathan Schisler, Ph.D.
Schisler Lab, Department of Pharmacology — McAllister Heart Institute, University of North Carolina at Chapel Hill

Key Points , % Anatomical Imaging
<+ Necroptosis is a programmed cell death fs S bTT | - | > The |.ncrease IN Change of bc_)ne mass
pathway, regulated by receptor-interacting . —— | — ) density between the time points
protein kinase 1 and 3 (RIPK1 and RIPK3) | ‘ decreases, suggesting a decrease In
carboxyl terminus of heat shock 70-interacting —_— e srains siced & mmunohistostaining vigitally scan QuPath analyses growth,.and pc?tentlal mcregsed
orotein (CHIP). Nec-1s o saline MRS throughour B b chs anatomlcql aging, as the mice get older
% RIPK1/3 are substrates of CHIP ubiquitin ligase and rgachlng the end of the study
domain which targets and degrades them. duration. |
< CHIP polymorphisms result in a hereditary form > WT mice have the highest range of BMD
of ataxia known as STUB1 ataxias. Major issues values throughout the study duration,
in ataxias include anatomical aging with a WT BMD Progression M246 BMD Progression CHIP KO BMD Progression followed by M246 and CHIP KO.
decrease in growth, as well as molecular aging T i T ® Cont 1w P > There does not seem to be a clear
with decreased neuron density, specifically with s | # t * s | 3 $ ) s | correlation belween treatment mice and
Purkinje cells. SQ 0.04 % 0.04 + SQ ooso+ @ ) . increased BMD values in comparison to
< Genotypic changes that affect CHIP expression a oo & ooy & ooy the control mice; therefore, more data
and related proteins can affect necroptotic 000 Lt — 000 b —t———— i — 0000 values need to_ be assessed in the future.
aCtiVity: Duration Into Study Duration Into Study Duration Into Study @ MOIQCUIar. Imaglng
WILD TYPE | CHIP KO [ M246/M246 | Figure 1. Bone mineral density (BMD) data from DEXA scans. Data is arranged by genotype > M246 mice had decreased neuronal cel
. count from QuPath analyses compared to
and treatment. Data has not been normalized. .
WT mice.
( P — | &= \ _ Needs . calne > The treatment group mice that received
r AL | % 3@ | e - T Nec-1s had higher neuronal cell counts
L“» L."..;}i:’,‘:’ &.‘,‘_. ‘ | S EVSPY from QuPath analyses compared to the
| CELLULARPROTECTION CELLULARDEATH |||  CELLULARDEATH | —~_ A v == S = control group mice that received saline.
& | SEs N g IR o~ D o | D) |HaE > Males and females across the groups had
"’\" similar neuronal cell counts, with females
Hypothesis | Medder having slightly fewer cell counts on
< The pharmacological therapeutic intervention P2 b, | oy o average compared to males.
of Nec-1s will decrease anatomical aging ¥ Y @ Overall, pharmacological changes can
through reduced growth and will show < NI Q%) £ N X @\a BB N | er serve as the_rapeutlc mte_rventlons f-or
increased neuronal cell count (particularly = 2 S * * A STUB1 ataxias by_ reducing anatomical
Purkinje cell count) in molecular imaging e S *' > By | Madder and molecular aging!
data. — ' | —
Figure 2. Histology of WT vs. M246. The figure contains the stained microscope slide images of Acknowledgments
Methodologies brain slic_es from male & female, which recei_ved either Nec-1s or saline treatments (n = 16). Slides . . .
were stained with CV, H&E, and Madder stains. | would like to thank the Schisler Lab for their
“ Anatomical Aging: continued support and encouragement in my
> DEXA Scans reveals information about # of Data Points vs. Genotype # of Data Points vs. Treatment # of Data Points vs. Sex research journey, as well as for providing the
anatomical aging and bone composition. o . o funding for this project. Additionally, | would like
< Molecular Imaging: - - - to thank the National Institute of Aging for
> Immunohistostaining allows to view g s g o g o providing the funding for this project. | would
structures in the brain and reveals information i &= £ = . =0 also like to thank both Dr. Shveta Parekh and
about molecular , being able to analyze effects ° WT (TW Mix) M246/ 1246 : saline 3 mglkg Neo-1s : i v Dr. Monica Gaudier-Diaz for serving as my
of treatments — Cresyl Violet (CV), Genotype Treatment Sex NSCI395 sponsors, whose continued support
Hematoxylin and Eosin (H&E), Madder, Figure 3. QuPath analyses data on Madder stained brain slices. Data points were recorded for and guidance in my research has always been
Calbindin, & Neuronal Nuclei (NeuN) staining. Purkinje cells in the cerebellar regions of the brain slices. appreciated.




