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The 2024 MDA Conference

The 2024 Muscular Dystrophy Association (MDA) Conference was held
early March and delivered an important array of advancements, especially
on the therapeutic front. I will attempt to summarize and show examples.

Duchene’s, SMA, and ALS were primary features as expected with
various gene therapies in the pipeline. With that said, more reported
complications of genetic therapies and their mitigation were discussed.
The LGMD community will benefit from these lessons as therapeutic trials
continue to roll out for the autosomal recessive LGMD community.

The good news for the autosomal dominant LGMD community is that
therapeutic trials are starting for more common conditions such as FSHD,
(Facioscapulohumeral muscular dystrophy).

Before getting into the weeds of evidence, a refresher on therapeutic
options for LGMD, and will include supporting slides below. We have
small molecules or a current library of drugs that might be useful if
repurposed for LGMD. There are genetic options including in body (in
vivo) or out of body (ex vivo) genetic editing involving CRISPR 9 and
newer editions. Finally, there are small blocking nucleotides that attach
to the specific bad nucleotides that are causing LGMD thus preventing
further damage, (also known as antisense oligonucleotides, ASOs).

A key link in all genetic therapies for LGMD is targeting the muscle
specifically and sparing other off target organs. In the past, neutered
viral vehicles were relatively non selective and led to extra toxicity. Now
new vehicles including highly selective muscle viral vectors, specific
muscle antibodies and inert nanoparticles allow genetic packages to be
delivered to and through the muscle membrane where they can correct
the deficiency. See the following slides:



Viral Delivery Systems

Slide 1: Initial viral vehicles had problems.

First generation muscle gene therapies are not optimized for efficacy & safety

Naturally occurring AAV capsids do not transduce muscle effectively

* Capsids in first-generation gene therapies (e.g., AAV8, AAV9, AAVrh74) mainly go to liver, requiring very high doses
to be effective in muscle disease

High doses cause toxicity

* Serious side effects have occurred with gene therapies, including liver injury, and an acute blood disorder called
thrombotic microangiopathyCthidt can cause kidney injury

Cargoes lack effective and selective regulatory elements

* First-generation AAV muscle gene therapies don’t use highly optimized skeletal muscle and cardiac regulatory
elements, potential for off-target toxicity

More potent and tissue selective capsids are required to treat muscle & heart disease safely and effectively




Slide 2: Enter industry, developing a better viral vehicle to deliver the

genetic package.

Directed Evolution of Novel MyoAAV
Capsid Variants Enabling Effective Systemic

Muscle Transduction While De-Targeting
the Liver in Non-Human Primates KATE

THERAPEUTICS




Slide 3: Graph showing superior delivery to muscle (green arrow).

Note that all the superior vectors are “MYQ” variety.

6t generation MyoAAV-LD capsids outperform in transducing NHP skeletal
muscle, vs. naturally occurring and engineered capsids

25

& ]

(normalized to AAV9)

Relative transgene mRNA expression

o

NHP: Skeletal Muscle

YKATE

l » tissU0
L N.:oum\nnl
ﬁ 1 E?T",Tm
Bl o 1 i
< ? @ - . *  Pectoralis Major
ol - - ) Cuadriceps
ok @ é 5t . ¢ g -
. L } . E &Tj T *  Tricops
R ¢
ot
R T S
—— i e g i ——
VO PR R PSP R AP PP P FERE ST P
ﬁ%@?@%ﬂﬂ@%ﬂﬂﬁfff’ﬁwﬁﬁhﬁ”f

CONFIDENTIAL w0




New Trials for Autosomal Dominant LGMD:
FSHD

Slide 4: FSHD, an autosomal dominant LGMD, has 7 trials using ASOs
with antibody or nanoparticle to deliver ASOs (blocking mRNA) and viral
(AAV) CRISPR delivery to muscle for direct gene editing. All are efforts to
block pathogenic protein DUX4, the cause of FSHD. This may be the first
time a rare condition has had a head to head comparison of not only the

different delivery systems, but also the blocking vs editing technologies.
Stay tuned!

Biologics to block DUX4

Epigenetic silencing
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Avidity Biosclences AQC-1020 Oligo/RNAI Antibody
Arrowhead Pharmaceuticals ARO‘DUX4 0!|go,fRNA| Na nopa[ﬂc]e
m— DYNE-301 Oligo/ASO Antibody
pic Blo
e EPI-321 CRISPRI AAV
A2 OligoRNA i
MC-DX4 Oligo/ASO Antibody
.
— Phase 1-3 trials CRI007 CRISPRI AAV

One FSHD trial HERE (Arrowhead Pharm)


https://ir.arrowheadpharma.com/static-files/010912ca-0571-4009-962c-b0e2eae09e03

Therapy: Small Molecule vs Blocking
Oligonucleotides (ASOs)

Slide 6:

Small molecules: pros and cons

PROS

CONS

Cheaper

?Safer profile

Several clinical data available

Generally taken orally

Faster to get to the market
some already FDA-approved)
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* Expensive over the long term (lifelong
administration)

* 7 Long-term negative effects

(widely expressed targets/multiple pathways

including regeneration)

* Compensatory pathway ?long term effect

Slide 7:
Oligonucleotide therapeutics: pros and cons

| PROS

CONS

+ Direct suppression of DUX4

+ Relatively easy to produce

+ Sequence-based targeting (= precision
medicine) © 0

+ Treatment can be stopped

Risk of off-target effects/cytotoxicity
Dysregulation of endogenous RNA-
processing pathways

?poor delivery to muscle vs liver
Lifelong administration




MDA Conference Conclusion

In summary, the MDA conference presented optimistic data for new
genetic therapies and delivery systems. The amount of research and
industry interest has mushroomed since last year’s conference. Therapy
for autosomal dominant LGMD is no longer a proof of concept and now
entering well designed trials. See selected conference videos HERE.



https://lgmd1d.org/lgmdwp/category/lgmd1d-youtube-archive/

Al, Chat GPT and LGMD Part 11

This topic was featured in our last newsletter and the advances in
Al have exploded over the last three months. The number of “large
language models” (LLMs) has proliferated but the Open Al group
whose latest model is Chat GPT 4.5 still leads the pack in performance
over a broad range of intellectual performance testing.

The last three months I have trained my LGMD AI programs on
many different LLMs with improvement in consistency of responses to
the user. These programs allow the user to find information regarding
specific genetic variants, location of university and MDA
neuromuscular clinics, etc. The “Wheelchair Planner” helps organize
trips to any city in the world. Please feel free to ask specific follow-up
questions to get the answers you want and it is OK to compliment or
criticize the response to help it learn. This is a Chat GPT 4.5 LLM
application: LGMD Assistant 3.0, you may need an Open Al account to
use this which may be free or paid.

These two are on a website, YouAl, which will require free
registration to use: LGMD Assistant II, Wheelchair Travel Planner.
They both use the Anthropic group’s Claude 3.0 LL.M.

I can make myself available for group ZOOM sessions to develop
your own models or general instruction at: wslowery.57@lgmdld.org .

Please try these and let me know if they are useful and any bugs
that you find.


https://chat.openai.com/g/g-Wk306oiN4-lgmd-assistant-3-0
https://youai.ai/ais/fa5d042d-baff-4393-a114-8d7e864ccaba
https://youai.ai/ais/3a53b39e-1241-41dd-84d9-c14671be9982
mailto:wslowery.57@lgmd1d.org

Important MDA Links

Since our inception in 2018 we have collected links to help everyone’s
journey. Due to the onboarding of new members and new links I am
adding this as an evergreen list to our newsletter.

MDA Connect: https://www.mda.org/care/connect

MDA Connect: Helps find a neuromuscular doctor near you!
MDA gene therapy workshop HERE

MDA summer camp for attendees and volunteers HERE

MDA college scholarship program HERE



https://www.mda.org/care/connect
https://www.mda.org/care/access-workshop/2024/access-to-gene-therapy?utm_id=811159&sfmc_id=282908581&referrer=MDA+Monthly+Newsletter+3-2024+sfmc
https://www.mda.org/summer-camp?utm_id=811159&sfmc_id=282908581&referrer=MDA+Monthly+Newsletter+3-2024+sfmc
https://www.mda.org/scholarship?sfmc_id=282908581&referrer=MDA+Monthly+Newsletter+3-2024+sfmc

Important Patient Care Links

Sponsored Whole Genome Sequencing: (next step for VUS resolution)
NIH
Harvard

Stanford Center for Undiagnosed Diseases

Do I really have a genetic muscle disorder? See HERE

Do I have a mitochondrial muscle condition? Videol, Video2

United Mitochondrial Disease Foundation (UMDF) Genetic Testing For
Suspected Mitochondrial Disease Program HERE . Sponsored testing
that clinicians can order if a mitochondrial disease is strongly suspected.

Are You Having a Muscle Biopsy?

Tissue referral to University of lowa

University of lowa Muscle Biopsy Requisition

Gene matching sites, you must register all your VUS variants to connect
with others to help establish a genetic diagnosis: MyGene2,
GenomeConnect, Rare-X

Sponsored flights for rare conditions HERE and HERE.

Joe’s House (discount lodging for patients with cancer and rare
conditions)


https://raregenomes.org/limb-girdle-muscular-dystrophy
https://pgp.med.harvard.edu/participate
https://undiagnosed.stanford.edu/
https://lgmd1d.org/lgmdwp/wp-content/uploads/2021/04/LGMD1D.Foundation.Newsletter.Vol1_.Issue_.7.pdf
https://www.youtube.com/watch?v=0Ip3hu70HK4
https://youtu.be/64u1qmn1If8
https://www.umdf.org/genetic-testing-clinicians/
https://medicine.uiowa.edu/uidl/faculty-services/muscular-dystrophymuscle-biopsy/muscle-biopsy-general-evaluation
https://www.healthcare.uiowa.edu/path_handbook/requisitions/md_biopsy_req.pdf?_ga=2.60899308.1739814006.1626292283-653316405.1602590480
https://mygene2.org/MyGene2/
https://www.genomeconnect.org/
https://rare-x.org/
https://www.angelflight.com/
https://palservices.org/
https://www.joeshouse.org/

Important Foundation Links

LGMDI1D DNAJB6 Foundation

LGMDI1D Foundation YouTube Archive

LGMDI1D Foundation assisted sponsored genetic testing

LGMDI1D Foundation Autosomal Dominant Registry

LGMDI1D Foundation: Solving Your Variant of Uncertain Significance
(YUS)



https://lgmd1d.org/index.html
https://lgmd1d.org/lgmdwp/category/lgmd1d-youtube-archive/
https://lgmd1d.org/lgmdwp/no-cost-genetic-testing/
https://lgmd1d.org/lgmdwp/lgmd1-and-autosomal-dominant-muscular-dystrophy-international-registry/
https://lgmd1d.org/lgmdwp/category/vus-resolution/
https://lgmd1d.org/lgmdwp/category/vus-resolution/

Ways to Donate

1. OUR WEBSITE (a secure site with all the listings below)

2. PAYPAL (Our foundation’s secure site)

3. CREDIT CARD (Network For Good credit card portal)
4. VENMO (wlgmdld) Foundation Account

5. EVERY.ORG (ALL CRYPTO CURRENCIES)

6. SQUARE

7. If you are over 72 consider a Qualified Charitable

Distribution (QCD) from a traditional IRA and lower that
dreadful RMD and avoid that higher tax bracket. Also
available to Roth IRA participants.

RMD calculator HERE, medicare income bracket HERE.
tax bracket for SS HERE.

Thank you for your support and all the best from us!

William Lowery MD
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http://www.lgmd1d.org
https://www.paypal.com/fundraiser/charity/3398802
https://www.networkforgood.org/donation/ExpressDonation.aspx?ORGID2=82-4380557
https://venmo.com/
https://www.every.org/lgmd-1d-dnajb6-foundation/donate/crypto?utm_campaign=donate-button&utm_source=lgmd-1d-dnajb6-foundation&utm_medium=donate-button-0.3&no_exit=1
https://checkout.square.site/merchant/RBEJ4KB9TBYHT/checkout/VTMOARKMJMI2Y7JADBLKGVXO
https://www.investopedia.com/articles/financial-advisors/032116/how-use-qcd-rule-reduce-your-taxes.asp
https://www.schwab.com/ira/understand-iras/ira-calculators/rmd
https://www.medicare.gov/Pubs/pdf/11579-Medicare-Costs.pdf
https://www.investopedia.com/ask/answers/112415/do-tax-brackets-include-social-security.asp

