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editing, presenting a new pfathway for the editing endonucleases Figure 6. Flowchart of STEMdiff™ Mesenchymal Progenitor kit protocol
development of cell theraples. Howeve I, N (STEMDIFF™ MESENCHYMAL PROGENITAL KIT Catalog #05240 Version 02, Stemcell™ Technologies, 2020, https://www.stemcell.com/stemdiff-mesenchymal-
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IPSCs through the use of mMRNA encoding Figure 1. mRNA delivery of UltraSlice™ gene editing endonucleases .
UltraSlice™ gene-editing endonucleases and enables high efficiency insertion of ssDNA repair templates into AAVS1 Figure 7. Tracking GFP expression under EF1a promoter and UCOE EF1a
single-stranded DNA (ssDNA) repair templates. locus in iPSCs. AAVS1 PCR amplicon shows that co-transtection of UltraSlice™ promoter during iPSC to iMSC differentiation. Brightfield and GFP images were

MRNA and ssDNA repair templates including noncoding 100 base sequence

resulted in 93% insertion efficiency A),45% for 1kb sequence insertion B), 5% taken from Day 2 to Day 33 at which point the differentiation was completed. A)

Clonal iPSC lines were isolated by the single-cell _ _
GFP expression under EF1a promoter was robust until Day 20. By Day 33, only

deposm.on of GFP_SO,rted cells ?nd (,E'FP - for EF1a GFP sequence C) and less than 1% for UCOE EF1a GFP sequence D). ~36% of differentiated iMSCs expressed GFP. B) GFP expression under UOCE
expression was monitored during differentiation incorporated EF1a promoter has not shown any silencing and maintained ~99%
toward EiMSCs. While only ~36% of EIMSCs A) of cells expressing GFP throughout the entire differentiation process.
engineered without a UCOE were GFP-positive, .

use of a UCOE yielded in uniform GFP A B)

expression (> 99%). We applied our established
workflow to knock-in expression cassettes
encoding IL7-IL15 fusion proteins into iPSCs and
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stably express IL7-1L15 fusion protein without Figure 2. GIfP expression upon direct insertion of EF1a and UCOE EF1a GFP 1o 10° | GFP (A) while >99% of iMSCs
using reporter component transgene into iPSCs. GFP is expressed under non-UCOE EF1a promoter (A) as o o are expressing GFP under

‘ well as UCOE incorporated EF1a promoter (B). The intensity of GFP expression _ UCOE incorporated EF1a
was comparable between UCOE and non-UCOE EF1a promoter. i e o - w0 promoter (B).
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Figure 9. Number of biallelic
ZAEIEI colonies obtained from reporter-
free single cell deposition of
transfected iPSCs. 1 out of 8 colonies
harvested for Amplicon verification
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Figure 3. Isolation of iPSCs by GFP expression. GFP expressing iPSCs under fusion protein iPS cell line.
. EF1a promoter (A) and UCOE associated EF1a promoter (B) were sorted by
Conc I usions single cells and was deposited into 96 well plate. Cells that express strong
enough GFP signal were selected for sorting as indicated in the red box.
obtained from the use of UltraSlice™ and IL7-1L15 fusion protein expression in

iIPSCs. After iPS cell lines that express
IL7-IL15 fusion protein under EF1a and
UCOE incorporated EF1a promoter,
mix match ELISA was performed with
media supernatant collected 48 hours
post passaging of cells. IL7-IL15 fusion

ssDNA repair template enables establishment of
transgene expressing iPS cell line with or
without reporter component. Furthermore, we
have shown that incorporating UCOE with EF1a
promoter not only increases the transgene
expression, but also maintains stable transgene
expression throughout iPSC to iMSC
differentiation. We are currently investigating in
vivo use of IL7-IL15 expressing iMSCs as well as
establishing other EIMSC lines that express

Figure 4. GFP expression post
single cell sorting. iPSC colonies UCOE 1322
that were grown from the single cell
were monitored for GFP expression.
GFP expression was confirmed for Non-UCOE

both non-UCOE EF1a promoter (A) was expressed considerably more

and UCOE associated EF1a under UCOE associated EF1a
promoter (B), showing that all cells 0 500 1000 50 5 -omoter than non-UCOE EF1a

are expressing GFP. pg / mL/ 1e6 cells / 48 hr o
P 5 promoter in IPSCs.

immunomodulatory proteins such as I1L4-IL10 LT A3 Figure 11. HEK-Blue™ IL7 and IL15
fusion proteins 8- 8- reporter cell assay shows robust IL7-

' Figure 5. Biallelic transgene IL15 fusion protein expression in
insertion into AAVS1 locus. AAVST 6- 6 IMSCs. HEK-Blue™ |L7 and IL15 reporter
amplicon shows Biallelic insertion cells were used to quantify IL7-1L15

‘ISSCR of EF1a GFP (A) and UCOE EF1a S 4 8 4- fusion protein expression in engineered
GFP (B) into AAVS1 locus. Biallelic iIMSCs. Measured OD value shows solid
insertion into AAVS1 amplicon does " IL7-IL15 fusion protein expression in

differentiated iMSCs under UCOE EF1a
promoter.

not show in wildtype band.
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