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Summary

Next-generation allogeneic cell therapies
derived from mRNA-reprogrammed induced
pluripotent stem cells (iPSCs) can directly
address many challenges associated with
autologous cell therapies, including scalability,
batch-to-batch consistency, and cost. Here, we
describe the development of mMRNA-
reprogrammed iPSCs engineered to avoid
elimination by host T cells and NK cells, the
primary drivers of immune-mediated
rejection of allogeneic cell therapies. The
engineered iPSCs do not express B2M but
instead express a B2ZM-HLA-E fusion protein.
UltraSlice™ gene-editing mRNA was used to
insert donor DNA containing a (GGGGS),
linker and HLA-E gene sequence upstream of
the endogenous B2M stop codon for inducible
expression of the fusion protein.
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Figure 1. Targeted gene editing. To prevent recognition from CD8+ T cells,
B2M was knocked out, resulting in the absence of endogenous HLA-I. As NK
cells recognize and neutralize cells that lack HLA-I, HLA-E was inserted to
promote NK cell evasion as it does not trigger T cell-mediated elimination.

2. Methods

Designed UltraSlice mRNA to target B2M exon 3
and designed donor ssDNA containing both a
(GGGGS), linker and the full HLA-E sequence

Conducted gene edits, analyzed insertion of
donor sequence, and codon optimized for full
insertion of the ssDNA template at exon 3 of B2M

Isolated iPSC colonies after editing and
characterized them for B2M and HLA-I expression

3. Gene Insertion and Codon Optimization
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Figure 2. Target site and donor template. Insertion was targeted before
the stop codon of B2M exon 3 such that the inserted linker and HLA-E
sequences would result in inducible expression of a B2M-HLA-E fusion
protein.
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4. GC Reduction Leads to Full Length
Insertion of Stealthing Constructs
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Figure 5. iPSC colonies with biallelic insertion. After electroporation
with UltraSlice mRNA and the B2M-HLA-E repair template containing
Mod Linker 2, edited iPSCs were single cell deposited, then single
colonies were harvested and analyzed for insertion of transgene.
Colonies F11 and F13 demonstrate full bi-allelic insertion (<), while the
other colonies present wildtype bands (*).

5. Expression Analysis of B2ZM and HLA-I
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therefore exhibit prolonged in vivo
persistence and effector activity.
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Figure 4. Theoretical secondary structures of donor DNA.
Representative figures for secondary structure formation of each flexible
linker variant. As the GC content decreased, fewer hairpin structures were
predicted to form. Images generated using IDT OligoAnalyzer™.
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Figure 7. Expression profile of iPSCs after colony isolation. iPSCs
stimulated with IFNy (50 ng/mL, 72 hr) analyzed via Western. Wildtype
IPSCs express low levels of B2M (12 kDa), while both wildtype and B2M
KO iPSCs express negligible levels of HLA-E fusion protein (empirical
62 kDa). Edited clones, F11 and F13, express fusion B2ZM-HLA-E, which
was detectable by both anti-B2M and anti-HLA-E antibodies.
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