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A visual guide

Most disease-causing
DNM1 variants are

heterozygous, de novo
and act in an autosomal
dominant manner.

Wild type Heterozygous DNM1 variant

Chromosome 9 Chromosome 9

DNM1 i &% % I DNM1

Both DNM1 copies

One altered copy (heterozygous)
are normal.

can be enough to disrupt function.

Most disease-causing DNM1 variants are heterozygous and
arise de novo (new in the child), meaning they are usually

not inherited from a parent.
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Predlcted global incidence
of DNM1-DEE

According to Lépez-Rivera et al. (Brain, 2020), DNM1-associated
neurodevelopmental disorders caused by de novo variants are
predicted to occur in about 3.78 per 100,000 births.

3.78 in 100,000 births

Predicted incidence worldwide
Supplementary spreadsheet value for DNM1: 3.78198 per 100,000 births

Observed patient sources (July 2025)
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How this estimate was generated
This is a model-based estimate from Lépez-Rivera et al.

It was mierred from de novo variant da!a in lavge These modeled estimates help approximate
cohorts and g

models / variant-intolerance metncs lt is not a direct the expected birth incidence of DNM1-DEE,
population-based epidemiology estimate from especially for an underdiagnosed disorder.
newborn screening, registries, or complete case counting.

Why this estimate is useful

Source: Lépez-Rivera et al., Brain (2020)
doi.org/10.1093/brain/awaa051

/ Takeaway: Even though only a fraction of patients are currently recognized,
the predicted birth incidence suggests DNM1-DEE is substantially
¥ underdiagnosed worldwide.
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https://doi.org/10.1093/brain/awaa051

CImVar landscape
of DNM1 variants

@ ClinVar variation search snapshot for:
DNM1[gene] AND single gene[PROP]

® 906

total ClinVar results

ClinVar graphical view (DNM1 on GRCh37)

ClinVar tracks submitted
variants and their
interpretations; these
counts do not represent
unique patients.

398

results with molecular
consequence annotation
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Uncertain significance

Likely benign
@ Benign
@ Conflicting ° ° °
D Not provided °

130,965K 130,970K 130,975K 130,980K 130,985K 130,990K 130,995K 131,000K 131,005K 131,010K 131,015
Takeaway Why this matters

ClinVar shows a broad spectrum of DNM1
variants across the gene, including pathogenic /
likely pathogenic variants and variants of
uncertain significance.

@

Source: ClinVar Variation Search (NCBI)
nebi.nim.nih.gov/clinvar/search

]

ClinVar helps families, clinicians and
researchers track known DNM1 variants,
interpretation categories and reported
molecular consequences.

e Swipe to learn about Dynamin-1's specialized domains
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https://www.ncbi.nlm.nih.gov/clinvar/search/?term=DNM1%5Bgene%5D+AND+%22single+gene%22%5BPROP%5D

A visual guide

Dynamin-1 has
specialized domains

Dynamin-1 is a large GTPase built from five
domains, each with a unique job.

Middle /

N Bl GTPase s
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Binds and Drives self- Binds Supports Binds
hydrolyzes assembly and membrane assembly and endocytic
GTP oligomerization lipids stimulates partner
GTPase proteins
activity

Together, these domains allow Dynamin-1 to oligomerize into a
necklace-like collar wraps around presynaptic vesicle necks and
excises vesicles during recycling.

Swipe to learn how missense mutations can 5/11
disrupt DNM1 protein structure




A visual guide

Most pathogenic DNM1
variants are missense
mutations.

A missense mutation is a one-letter DNA change that
alters one amino acid in the protein.

o DNA point mutation e DNA to mRNA to

© 3D DNMT protein
protein translation

structure
DNA (codon) GTPase PH domain
G| T doTain ’ “ ) J
Point mutatio.n in DNA » mRNA¢(codon) » é
&
¥

(6TAlA)
Protein (amino acids)
Mutant [ G | T | A - Q- QD
I—'—l

WT

single base change

Altered amino acid can
disturb DNMT structure
and function.

Because protein shape determines function,
even a single amino acid change can impair DNMT1 activity.

Missense mutation
changes one amino acid.

Swipe to learn about the 6/1
most recurrent DNMT variants
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A visual guide

Most recurrent DNM1 variants

R237W and ¢c.1197-8G>A together account for about 30% of
DNM1 developmental and epileptic encephalopathy (DEE) cases.

o R237W (GTPase domain)

Exonic point mutation
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¥
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¥
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GTPase
domain

® Single base change in an exon

® Changes one amino acid in
the GTPase domain

¢.1197-8G>A (splice acceptor /
middle domain)

Intronic splice-site variant
c.1197-8G>A

(splice alcceptor site)

Abnormal splice acceptor

[ Exon9 [+6nt | Exon10a | mRNA

L 4
+CR insertion between Arg399 and Thr400
(2 amino acids)

24 — Middle /
S, £ R stalk domain

¥y

\ Destabilization
of middle domain /

oligomerization
® |ntronic variant affects the splice acceptor

® Adds amino acids and destabilizes
the middle domain

Although one variant is exonic and the other is intronic,
both disrupt DNMT protein function and contribute to severe DNM1-DEE.

e Swipe to learn how mutant DNM1 destabilizes the oligomer 7/11



A visual guide

Mutant DNM1
destabilizes the oligomer

Mutant DNMT1 can incorporate into the oligomer and interfere
with the whole protein complex, creating a dominant-negative effect.

WT oligomer WT + mutant oligomer

@ Stable complex ® Destabilized complex
Efficient vesicle scission Dysfunctional vesicle fission /
and recycling recycling

o By disrupting the oligomer’s stability, mutant DNM1 impairs vesicle fission,
undermining synaptic recycling and neuronal signaling.

Swipe to learn how impaired recycling -
e can lead to epilepsy 8/11




Impaired recycling
can lead to epilepsy

Abnormal or

Destabilized Defective imbalanced Neuronal
DNM?1 complex synaptic vesicle i yp! itability / Epilepsy
recycling i i imbal

Mutant DNM1 Fewer vesicles are Neurotransmitter Excitatory signals Neuronal hyperexcitability
destabilizes the recycled, reducing release becomes outweigh inhibitory can lead to seizures
oligomer. availability. dysregulated. control. and epilepsy.

This results in DNM1 Developmental
and Epileptic Encephalopathy

Hallmark phenotype:
¢ Infant-onset epilepsy
¢ Epilepsy mainly infantile spasms,
frequently evolving to Lennox—Gastaut syndrome
¢ Severe to profound intellectual disability
¢ Hypotonia

e Swipe to learn about therapeutic strategies under development 9/11




Therapeutic strategies under
development for DNM1-DEE

Four therapeutic approaches are being explored to reduce the effects of pathogenic DNM1 variants.

1. Allele-specific ASO

Most advanced personalized approach

ASO binds
mutant transcript

RNase H

Mutant allele b, R sy
= -

(toxic transcript) ~_ \m/"\,r —_— 2
Toxic RNA

degraded

Wild-type allele

(healthy transcripy =" ~[LL}—""N\—- Unaffected
healthy transcript

SNP-based allele-specific ASO
Direct allele-specific ASO
SNP-based allele-specific ASO
Goal: selectively lower the mutant transcript while
preserving the healthy copy
Status: ongoing personalized / n-of-1 therapy
development

® e
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. °
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Bonnycastle et al., 2023 identified BMS-204352
as a promising repurposing candidate
In a DNM1 mouse model, it accelerated endocytosis

and reversed cell, circuit and seizure phenotypes
Status: academic preclinical

@ Swipe to see sels i refe

3. Drug repurposing

Academic preclinical

and

g\ 2. Base editing

Personalized / n-of-1 concept

Tergeted base editor

© Aims to directly correct selected
pathogenic variants at the DNA level

* Best suited to specific variants

® Status: under development
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4. Knockdown-replace
gene therapy
Preclinical proof of concept

RNAi RNAi-resistant
(shRNA) DNM1 cDNA

SR

Combines knockdown of DNM1 with delivery of
an RNAi-resistant healthy copy

In a mouse model, this strategy improved survival,
growth and synaptic function

Status: preclinical proof of concept
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Selected references & resources

Key sources used throughout this DNM1 visual guide
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Daumke Lab (MDC Berlin) —
3D dynamin
mdc-berlin.de/daumke

DNM1 research publications
database
clinical cases included

dnmepilepsy.org/professionals

Helbig team —
latest publication

pmc.ncbi.nlm.nih.gov/articles/
PMC13086092/

Orphanet — DNM1 gene page
orpha.net

ClinVar — DNM1 variation search

-

0 Human DNM1 3D structures

dnmepilepsy.org/
drugdevelopers_under_professionals

OMIM — DNM1 (602377)
omim.org/entry/602377

GeneCards — DNM1
genecards.org/card/DNM1

GenCC submission
SGC-119874.1

thegencc.org

Ensembl —
ENSG00000106976

ensembl.org

=

Additional resources and updates: ‘
dnm1epilepsy.org
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https://www.mdc-berlin.de/daumke
https://dnm1epilepsy.org/professionals
https://pmc.ncbi.nlm.nih.gov/articles/PMC13086092/
https://www.orpha.net/en/disease/gene/DNM1?name=DNM1&mode=gene
https://www.ncbi.nlm.nih.gov/clinvar/search/?term=DNM1%5Bgene%5D+AND+%22single+gene%22%5BPROP%5D
https://dnm1epilepsy.org/drugdevelopers_under_professionals
https://omim.org/entry/602377
https://www.genecards.org/card/DNM1
https://thegencc.org/submissions/SGC-119874.1
https://www.ensembl.org/feature-explorer/GCA_000001405.29/gene:ENSG00000106976?view=homology
https://dnm1epilepsy.org

