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Duchenne Muscular Dystrophy (DMD)

* X-linked recessive mutation in DMD gene
 First signsin 2-5y males
* Prevalence 1 in 3500 male births

e Causes decreased amount or absence of
dystrophin
* Links cytoskeleton to ECM

* Patients have short life expectancy and poor
quality of life P ves e




DMD has no cure, but current therapies
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Non-Viral Delivery Vehicles

Polyamidoamine (PAMAM) dendrimers

e Cationic polymers and liposomes " Wﬁ ! % f 5
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Targeting Delivery Barriers with Functional
Peptides

Yy
[} [] ’ Aq"‘q’
Barriers to Gene Delivery
1. Specific cell targeting ARRARAR
2. Cellular uptake isoch
3. Intracellular transport g\igre;‘j;g””“'e
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Approach

Develop a non-viral nanocarrier that targets
barriers to gene delivery through the incorporation
of functional peptides to improve the delivery

efficiency of the uDys gene




G5 PAMAM-SMTP-DBP-NLS-puDys polyplex

synthesis e
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Mlcrodzstﬁg:m gDen7 ggssm'd N Ny Dendrimer with SMTP (e.g. G5 Polyplex (DNA-DBP-NLS-
(pLv-HSA-pDys/eGFP) P A A I A A PAMAM-SMTP) dendrimer-SMTP)

Nuclear Localization Sequence (NLS)

Charge Ratio G5 PAMAM-SMTP : DBP : NLS : puDys Hersh et al, 2021




Polyplexes bind and protect puDys

Protected pDNA leaves streak at top of gel
Hersh et al, 2021




Polyplexes form at ideal size and surface

charge

* Stability in zeta potential at charge
ratios above 5:1 (PAMAM:pDNA)

* Target sizes at charge ratios above
5:1 (PAMAM:pDNA)
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Polyplexes are non-toxic to skeletal muscle
cells
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|— * No significant toxicity for
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* Toxicity increases slightly
over time
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Polyplexes can deliver puDys to HEK 293T
cells
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Polyplexes can deliver puDys to C2C12 cells
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Polyplexes can induce in vivo protein

expression
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Summary

* Developed peptide-functionalized non-viral nanocarrier gene delivery
vehicles

e Capable of in vitro transfection in cells of interest

e Capable of in vivo transfection in DMD mouse model

* Potential delivery vehicle for uDys gene replacement therapy




References.

A : k n : WI E d g m E n ts 1. Davies KE, Guiraud S. Micro-dystrophin Genes Bring Hope of an Effective

Therapy for Duchenne Muscular Dystrophy. Mol Ther. 2019;27(3):486-488.
doi:10.1016/j.ymthe.2019.01.019

TO the DeO/Dau nert Lab’ eSpeCIa”y 2. Kesharwani P, Banerjee S, Gupta U, Amin M, Padhye S, Sarkar F, lyer A.
PP PAMAM dendrimers as promising nanocarriers for RNAi therapeutics. Mat
Dr' DeO Dr' Emre DIkICI Today. 2015 18(10):565-572. doi.org/10.1016/j.mattod.2015.06.003.
Dr. Daunert Dr. YU'Ping Yang 3. Hersh J, Condor Capcha JM, lansen Irion C, Lambert G, Noguera M, Singh
. . M, Kaur A, Dikici E, Jiménez JJ, Shehadeh LA, Daunert S, Deo SK.
Sabrina Petrucci Peptide-Functionalized Dendrimer Nanocarriers for Targeted

Microdystrophin Gene Delivery. Pharmaceutics. 2021 Dec 15;13(12):2159.
doi: 10.3390/pharmaceutics13122159.
‘ St

To the Shehadeh lab, especially

Dr. Shehadeh
Dr. Jose Condor Capcha
Dr. Camila Irion




