1785

Immunologic Investigations into Transgene-Directed Immune-Mediated Myositis Following Delandistrogene Moxeparvovec

Gene Therapy

S Khan,! H Haegel,2 A Hollenstein,2 C Wandel,2 DR Asher,'* DA Griffin,1 E Palatinsky,’ S Mason,’ RA Potter,! | Moeller,’ ST lannaccone,® CM Zaidman,? LR Rodino-Klapac'

1Sarepta Therapeutics, Inc., Cambridge, MA, USA; 2F. Hoffmann-La Roche Ltd, Basel, Switzerland; 3University of Texas Southwestern Medical Center and Children’s Health, Dallas, TX, USA; “Department of Neurology, Washington University in St. Louis, St. Louis, MO, USA

*Presenting on behalf of the author group (email address: medinfo@sarepta.com)

What does this study mean for the DMD community

» Peptides derived from micro-dystrophin exons 8 and/or 9 may induce a T-cell response leading to IMM in patients harboring deletions in this region.

However, not all patients with genetic mutations involving exons 8 and 9 develop IMM following gene therapy administration.

+ Knowledge of the patient’s HLA presentation of micro-dystrophin peptides, in addition to the patient’s specific type and location of genetic mutation within the

DMD gene, may help with understanding the immune response to delandistrogene moxeparvovec micro-dystrophin.

OBJECTIVE

+ To determine the intricacies underlying the development of IMM in two patients with DMD who received delandistrogene
moxeparvovec in ENDEAVOR (SRP-9001-103; NCT04626674).

@ BACKGROUND

Delandistrogene moxeparvovec, a single-dose rAAVrh74 vector-based gene transfer therapy, was designed to address the
absence of functional dystrophin in people with DMD by delivering a transgene encoding delandistrogene moxeparvovec
micro-dystrophin, an engineered protein retaining the key functional domains of full-length dystrophin.4-5

As of April 2024, delandistrogene moxeparvovec is approved in the USA, UAE, Qatar, Kuwait, Bahrain, and Oman for the
treatment of ambulatory pediatric patients aged 4 through 5 years with DMD with a confirmed mutation in the DMD gene.”-12
—  Delandistrogene moxeparvovec is contraindicated in patients with any deletion in exon 8 and/or exon 9 of the DMD gene.
Two serious adverse events of IMM were reported in ENDEAVOR, an open-label, multi-cohort Phase 1b study assessing
delandistrogene moxeparvovec in patients with DMD.13.14 The two patients experienced muscle weakness and received
immunosuppressive treatment, including high-dose corticosteroids and tacrolimus.

In these rare instances, IMM is believed to be caused by immune system reactions to micro-dystrophin in conjunction with the
patient’s specific genetic mutation.!1°

Understanding the intricacies of the immune response underlying these cases of IMM is paramount in elucidating potential
complications associated with gene therapy interventions for DMD.

ELISpot assay
« The IFN-y ELISpot assay was used to detect T cells directed at specific delandistrogene moxeparvovec micro-dystrophin peptides
(Supplementary Fig. 1). A combination of peptides from regions of micro-dystrophin was selected to form a peptide pool — MDys
pool 1, 2, or 3. The assay detected the specific peptide pools that elicited a T-cell response in the patients.
In silico HLA epitope mapping and scoring
* Anin silico tool (NetMHCpan-4.1) was used to determine the propensity of each 9-mer peptide encoded by dystrophin exons
1-17 to bind each HLA-I molecule allele expressed by the patients. Based on the patients’ HLA genotypes, individual EL rank
values displayed by NetMHCpan-4.1 were used to calculate “epitope scores” for each dystrophin exon from 1-17.
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Conclusions

» Results suggest that T-cell immune responses directed against micro-dystrophin peptides corresponding to DMD

gene exons 8 and 9 led to the IMM events in these two patients.
— Presence of T cells directed against three peptides, which are also included in delandistrogene mo
micro-dystrophin, that mapped to exons 8 and 9 of the DMD gene.

these specific peptide sequences to drive a cytotoxic immune response.
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Figure 1. Outcome of the IMM cases
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Case 1 occurred in a 9-year-old patient in Cohort 2 with a deletion of exons 3—43 of the DMD gene, 4-5 weeks post-infusion (Fig. 1A).
The patient underwent six rounds of plasmapheresis and was started on tacrolimus before discharge. At discharge (Day 55), the patient did not

need any respiratory support, and on Day 64 he regained the ability to walk independently. The patient recovered on Day 100 with sequalae
(weakness). The patient was weaned off tacrolimus by Day ~980 post-infusion without reemergence of any symptoms of IMM.
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+ Case 2 occurred in a 7-year-old patient in Cohort 5a with a deletion of exons 8-9 of the DMD gene, 29 days post-dosing (Fig. 1B).
+ The patient was started on tacrolimus and IVIG and remains on both as of ~220 days post-infusion. At discharge (Day 35), strength had improved

— Greater probability for peptides derived from exons 8 and 9 to bind HLA-I molecules, increasing the potential for

THERAPEUTICS

( SAREPTA
J

— DMD gene deletion mutations involving exons 8 and 9, raising the potential for the immune system to recognize
the corresponding protein sequences as foreign.
» The occurrences of IMM in ENDEAVOR are consistent with similar cases reported in other clinical trials evaluating
gene therapies for DMD.'-3
* These data suggest the patients with deletions in the DMD gene that involve exons 8 or 9 may be at increased risk
of IMM following micro-dystrophin gene therapy.

Xxeparvovec

RESULTS

Figure 2. Cellular immune response to micro-dystrophin
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+ ELISpot analysis revealed the patient samples contained T cells with elevated responses to peptides from MDys pool 1 (Fig. 2). Further analysis
detected the specific peptides that were eliciting a T-cell response (Case 1, common peptides, 38 and 39; Case 2, common peptide, 32). These
peptides map to exons 8 and 9 of the DMD gene (Supplementary Fig. 2).

Figure 3. In silico HLA epitope mapping based on HLA-I scores
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* In silico analysis indicated a greater probability for peptides derived from exons 8 and 9 to bind HLA-I, and consequently, a higher potential for
these peptides to be presented at the cell surface and activate a response from specific T cells compared with other exons among 1-17 (Fig. 3).

Genotypes of patients in ENDEAVOR with mutations in exons 1-17 or 59-71
« 21 patients in ENDEAVOR had genetic mutations that overlapped the transgene region, including 17 patients with mutations in exons 1-17 and
four patients with mutations in exons 59-71. Of these patients, only the two described in the present study experienced IMM. Notably, four patients

with deletions involving exons 8 and/or 9 had no clinical evidence of IMM.
Figure 4. Summary of ELISpot and in silico HLA-epitope mapping findings
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+ ELISpot analysis of the patients with IMM
identified T cells that recognize peptides
32, 38, and 39 mapping to exons 8 and 9

of the DMD gene (Fig. 4). Delandistrogene moxeparvovec

micro-dystrophin peptide
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T

 In silico epitope mapping identified peptides encoded
by exons 8 and 9 with high propensities to be
presented by the patients’ HLA-l molecules and the
potential to drive an immune response (Fig. 4).
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Supplementary Figure 2. ELISpot analysis of micro-dystrophin peptide pool MDys1 to identify potential T-cell targets

ELISpot assay
 To determine the region(s) of the micro-dystrophin most effective at stimulating T-cell responses, we synthesized A. Case 1 Cytokine IFN-y
18-mer long peptides with 11 amino acid overlaps that covered the entirety of the protein expressed by the Matrix peptides for epitope mapping Cells 400,000
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« To identify a specific T-cell epitope in pool 1, 51 individual peptides of pool 1 (exons 1-10) were distributed into Peptide pool 1 (MDys pool 1)

15 peptide pools. The matrix pooling strategy was adapted to ensure that each peptide was present in 2
separate pools (Supplementary Fig. 2).
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