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Clinical trial design and safety profile of HDR edited CD4 T-
cells for the treatment of Hyper IgM1
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Objective
We report progress of our academic clinical trial using homology-directed repair
(HDR) gene editing for treating Hyper-IgM 1 (HIGM1).

Design and Methods

HIGM1, an X-linked immunodeficiency caused by CD40LG mutations, impairs CD4+
T cell function and has a median survival of 25 years. We developed FT018, an
autologous CD4+ T-cell product that was HDR-edited at the CD40LG locus using
Cas9 and an integrase-defective lentiviral vector (IDLV) encoding the corrective
template and a LNGFR selector. Edited cells restore physiological CD40LG
expression, CD40 binding, and signaling.

Results and conclusions



GLP biodistribution study showed normal behavior of edited cells. No off-target
effects were detected by CAST-Seq, Optical Mapping, or target sequencing.
Targeted nanopore sequencing revealed a majority of precise intended HDR events
and the rest accounted by on-target concatemers not compromising functionality.
Conventional single cell tracking tools, such as scRNA-seq, cannot capture genomic
outcomes at single cell level, that are mostly transcriptional silent. Therefore, we
developed a novel single cell DNA sequencing assay for characterization of editing
outcomes at single cell level. We designed an amplicon panel covering the X
chromosome, including the target Cas9 site, the donor IDLV template, and
nominated off-targets. Three clusters were present in the cell product: 1. Unedited
cells, with preservation of the amplicon covering the nuclease target site 2. Precisely
edited cells, with no amplification of the nuclease target site and amplification of the
repair template 3. Imprecisely edited cells, with no amplification of the nuclease
target site and amplification of the repair template and other amplicons mapping onto
the donor IDLV, compatible with previously characterized template concatemers. No
off-target integrations or on-target large deletions were detected.

We designed a first-in-human, open label, phase I/ll clinical trial to evaluate the
tolerability and efficacy of FT018 for the treatment of Hyper IgM1, and is anticipated
to start at the end of 2025/early 2026, following regulatory approval. We’'ll enroll
patients with a mutation amenable to correction (95% of known mutations) for which
HSCT is considered to be high risk. The first patients will be treated with a trial-boost
regimen, without lymphodepletion. Dosing adjustments will be considered after
treatment of the initial cohort. Endpoints include engraftment, CD40LG restoration,
and clinical benefit.

In summary, we report on the advancement of our trial for the treatment of HIGM1
due to start enrolment soon, and present a novel technology for assessment of
single cell HDR editing outcomes in clinical settings.



