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Patients, scientists, and physicians from 6 different
countries working together in this project to develop and

valid new therapies and biomarkers to avoid brain
damage in GA1 and PDE
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(y Patient & caregiver survey
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A survey on the needs

and opinions of patients
and caregivers




@ Survey responses (all)
Pyridoxine-dependent epilepsy

Glutaric aciduria type 1
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Q_y Geographic distribution (GA 1)

& Antigua & Barbuda (2%) {® Belarus (1%)

(*) Canada (2%) - Netherlands (9%)

& Spain (47%) <w» Sweden (2%)

€8 Ukraine (1%) == United Kingdom (3%)
£ United States (20%) ) Unknown (13%)
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@ Survey responses (GA 1)

“Is the patient totally asymptomatic?”
“‘Does the patient follow a diet?”

30%

66%

“Have you ever experienced a

situation in which the patient’s
symptoms worsened, either because
of a crisis or more gradually?”

21%




“The unknown. Every single symptom makes me wonder if GA1 is
the cause. And regardless of the cause, | wonder if she is getting the
treatment needed to keep her safe.”

Q: Can you describe which aspects of the disease is bothering you?

non-English responses
translated with google translate




“...the responsibility of caring for a child with needs that could have
such irreversible and life changing consequences, if not handled
correctly, has been a heavy weight to bear. We spent her early
months/years petrified of our daughter having a crisis and were on
constant high vigilance to any minor illness.”

Q: Can you describe which aspects of the disease is bothering you?

non-English responses
translated with google translate




“We are constantly on the alert to protect against potential
contagions, social and family issues in many cases. Difficult to
compare with a ‘normal’ life if you live another 8 month old. Difficult

to find ‘family retirement/retreat’ if you do not have
personal/financial centers. It is very physical and emotiona

III

Q: Can you describe which aspects of the disease is bothering you?

non-English responses
translated with google translate




@ Survey responses (GA 1)

“Would you be willing to participate in
a clinical trail?”

“Should the new therapy replace the
diet?”

“Would your preference be for a

single dose* therapy (e.g. gene

therapy) or rather maintenance
medication therapy?”

o *single dose = yes

0%

o 7%

24%



derailment

P T carnitine
oy _ income
Charlie dact stomach co ntr I a“f*’mu:.w"'ﬂ

\d W analifical restricted Sklls
Ay Natiod ]Oﬂger dec Tm Her n % foods foo
calorles
. _;_,(“ stop wine , al Socake hosp|taL|zat|on ﬂmeﬂen
I"%.,u P { e e movement yS e
A
D =,

Q: If a new therapy
becomes available, name
the top 3 symptoms you

would like to improve

speak mouth
-

impairment iotherapis! flesdbility

W Yo Reuro log |Cal

motor

\ symptoms

throughout |1 consequences
@ stomichache

W ‘!ieameu

[ ) controts

Lo 72)
bleed _&.’M
o avoid priotlem 'ang“age
@ | reduce m|n|m|zeO( \/FLQ pmen mHﬁltSat%nge at
® C r(LS I S consistent

non-English responses
translated with google translate



Children’s Hospital Colorado ™
9 Here, it’s different.™ 3 leulr




neuro toxic

chronic or acute accumulation of

3—hydroxyg1|utaric acid
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Gene Therapy

» gene replacement therapy
» gene addition therapy
» gene editing approaches

L
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Deliver targeted nucleases
1o cells by physical, chemical,
of viral methods

Ex vivo In vivo

introduce modified cells
back into patient

Extract stem or ‘ Direct delivery to patient using
progenitor celis / viral of non-viral delivery vehicle

FDA.gov: What is Gene Therapy?
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Gene replacement therapy
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BRIEF COMMUNICATION M) Check for updates
Modeling Glutaric Aciduria Type | in human neuroblastoma

cells recapitulates neuronal damage that can be rescued by
gene replacement

A. Mateu-Bosch'?%, E. Segur-Bailach'*?%, J. Garcia-Villoria'***, S. Gea-Sorli'?, 1. Ruiz®, J. del Rey®, J. Camps'®’, M. Guitart-Mampel'**,
G. Garrabou'2?3, F. Tort'?%, A. Ribes'3* and C. Fillat(®'>**
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Improves survival
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Improves biochemistry
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ClinicalTrials.gov

RECRUITING @

A Study to Evaluate the Tolerability, Safety and Efficacy of VGM-R02b

ClinicalTrials.gov ID © NCT06217861
Sponsor (i ] Shanghai Vitalgen BioPharma Co., Ltd.
Information provided by i ) Shanghai Vitalgen BioPharma Co., Ltd. (Responsible Party)

Last Update Posted @ 2024-05-17

Pre- Phase 1 Phase 2 FDA
clinical review
[ ] 0 00
ﬁ Safe &
! effective
1-3
patients

X

p
Submitted for
L FDA approval } [ FDA approval }

® ° Approved for
-¥ % human trials



substrate
reduction therapy

« upstream enzyme inhibition
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A'-piperideine-2-
carhayvlate Enzyme
> Am J Hum Genet. 1983 May;35(3):438-42. inhibition

The prognosis of hyperlysinemia: an interim report Sgcchijropine

J Dancis, J Hutzler, M G Ampola, V E Shih, H H van Gelderen, L T Kirby, N C Woody

AASS
PMID: 6407303 PMCID: PMC1685659
carboxylate —— a-aminoadipic semialdehyde
—
Abstract %) (a-AASA)

Ten patients with familial hyperlysinemia with lysine-ketoglutarate reductase deficiency, identified
through newborn screening programs or family surveys, were selected for review. Ages ranged from 2
to 24 years when last examined. A low-protein diet had been administered to two patients, which

reduced the plasma lysine levels from 20 mg per dl or more to about 12 mg per dl. The rest were \
untreated. Mental development was judged normal or above average in nine. Mildly subnormal
performance in three was considered appropriate to family and social background. No adverse mental
or physical effects could be attributed to the hyperlysinemia. A normal child has been born to a
mother with hyperlysinemia, indicating that the fetus may develop normally despite exposure to high
lysine levels.
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Development of an oral substrate reduction
therapy medication for Glutaric Aciduria Type 1

Glutaric Aciduria Type 1

O&

f Substrate

XK _Enzyme

J Product

Glutaric aciduria type 1

Inherited defect in an enzyme involved in lysine degradation
Substrate accumulation is neurotoxic

Lysli nep

Substrate

XK _enzyme

Product

_T
Current treatment tutarex—1 ., & _:l

New treatment is a small molecule drug that prevents the formation of

the toxic substrates

¢’

See also OAA Newsletter Winter 2023

sander.houten@mssm.edu
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RAPID COMMUNICATION

Deletion of 2-aminoadipic semialdehyde synthase limits
metabolite accumulation in cell and mouse models for
glutaric aciduria type 1

Joao Leandro'? | Tetyana Dodatko'” | Robert J. DeVita®* | Hongjie Chen'’
Brandon Stauffer'” | Chunli Yu'” | Sander M. Houten'”
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Improves biochemistry
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Improves survival Improves biochemistry
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Stratagies to inhbit AASS

ﬂ Repurpose FDA approved drugs
it Antisense oligonucleotides (ASO)

==0=0 mMiRNA inhibition

oot Gene editing (i.e. CRISPR)
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Repurposing drugs to target AASS
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Antisense Oligonucleotide (ASO) and miRNA
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Edlted Gene

Courtesey of UCL.ac.uk: Genome Editing



CRISPR targeting (to inhibit) AASS

Improves survival Improves biochemistry
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Is it time to start to consider treating the liver in glutaric
aciduria type 1?

Sander Houten i, Curtis R. Coughlin 11 34

First published: 10 May 2023 | https://doi.org/10.1002/jimd.12623
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When is the cure available?

* Improvement in survival

* Mice are not people

» Eating very HIGH lysine diets

* Only ~50% of these mice get sick or die

* Improvement in biochemistry
* Is the improvement enough?




Can | help?

Cross sectional study
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