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HISTORICAL CONTEXT

COVID19 declared global
pandemic March 2020.

BIOMEDICAL MILESTONES

Leveraging decades of work on RNA viruses and the base
modification insights of Kariko and Weissman lead to rapid
development and deployment of COVID-19 mRNA vaccines.

Source: pennmedicine.org
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BIOMEDICAL MILESTONES HISTORICAL CONTEXT
ANA President in 2020 & ‘21, J.C. McArthur has advanced January 6 Capitol riot
understanding and treatment of immune-mediated neurological roils the nation.
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BIOMEDICAL MILESTONES

* ANA President in 2022 & ‘23, F.E. Jensen is internationally
recognized for her research on epilepsy, brain development,
particularly in adolescence, and interaction of epilepsy with
autism spectrum and dementia disorders, with a focus on
developing new therapies for clinical trials.
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From Rakhade & Jensen
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BIOMEDICAL MILESTONES

* FDA approves Lecanemab, first anti-amyloid therapy to show
reduced decline on the Clinical Dementia Rating Scale in
early stage Alzheimer's.

*  First clinical trials begin of dopaminergic stem cell (hESC or
iPSC) transplantation for Parkinson's Disease.
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Adapted from DOI: 10.1038/d41586-025-00688-x

HISTORICAL CONTEXT

First images received from
James Webb Space
Telescope (JWST).

HISTORICAL CONTEXT

TIME makes ChatGPT the
“person of the year” cover.



BIOMEDICAL MILESTONES HISTORICAL CONTEXT

* ANA President in 2024 & ‘25, M.E. Ross has translated human G. Hinton and J.Hopfield
mutation to mechanisms of brain malformations, epilepsy receive Nobel for
and ataxias; pioneered population-based whole genome development of large
studies in spina bifida, using systems biology and machine language models of
learning to identify patterns of risk and optimize prevention Al networks.

strategies.

Human spina bifida whole genome sequencing
case-control study

149 ancestry-
4o ed controls

Organoidsas atool to understand pathogenesis
¥ A B A In monogenic disorders
X A Opportunity to explore
. o Human isoform (RNA splice form) mutations
BOI:10:1016/j-gimo:2024:101894 Structural variation in humans that cannot apply to mouse
In complex genetic disorders
Biological Pathways. ‘Biomarkers
R AN

Trait associated

it Causal
locigenes. (drivergenes

Commoniare  Large effect  Models-isk  Omics toward gene- [ Disease prevention
variants alleles assessment emvironment actions | or amelioration

o Therapeutic Patients likely
Mechanism . octhesis to benefit

. ME Ross

* Abrain computer interface (BCl) neuroprosthesis restores
cortically generated, self-paced conversation at 32 words/
min for an ALS patient with severe dysarthria and
tetraplegia.

Say the following:

| am fine
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BIOMEDICAL MILESTONES

+  BRAIN Initiative MICrONS reports high
res images of single cells in mouse
visual cortex mapped onto their
responses—200,000 cells and 523 M
connections. Data available on:
microns-explorer.org.

+ First report of base editing, CRISPR
technique, delivered in vivo using lipid
nanoparticles rather than viral vectors,
to directly correct 2 defective alleles of
the CPS1 gene in an infant with this recessively inherited,
fatal liver condition. NEJM DOI: 10.1056/NEJMo0a2504747.

BIOMEDICAL MILESTONES

¢ ANA President in 2026 & ‘27, Dimitri Krainc discovered
how lysosomes and mitochondria interact in normal and
diseased neurons. This work opened a new area of cell
biology and led to pioneering design and development of
targeted therapies for neurological disorders.

Mitochondria

+ At the American Neurological Association 2025 meeting, one
of the plenary themes was how “genetics, Al, and data-driven
approaches” are changing neurology.
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HISTORICAL CONTEXT

The Nobel Prize in
Physiology or Medicine
2025 was awarded

jointly to Mary E. Brunkow,
Frederick J. Ramsdell and
Shimon Sakaguchi

“for their discoveries
concerning peripheral
immune tolerance”.



