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Abstract

Currently, the most efficient and promising approach for generating large numbers of engraftable
human skeletal myogenic progenitors from pluripotent stem cells requires the conditional /n vitro
overexpression of PAX7 using lentiviral vectors. Because a non-integrating approach would be
preferable to eliminate or minimize the risk associated with random genomic integration, here we
investigate whether transient expression of PAX7 using minicircle DNA would enable the
generation of functional pluripotent stem cell-derived myogenic progenitors, equivalent to those
generated by lentivirus. Our results demonstrate that upon multiple transfections, the minicircle
approach allows for the scalable generation of myogenic progenitors and these undergo efficient
terminal differentiation /n vitro. However, transplantation of minicircle-generated myogenic
progenitors resulted in limited engraftment. This is probably due to less efficient delivery and
more transient PAX7 expression in these cultures since PAX7 downregulation is accompanied by
high level of spontaneous differentiation. Thus, although the /n vitro data shows that the minicircle
approach could potentially replace the use of lentivirus, improvements in the transfection/
expression system will be necessary before it will be a feasible strategy for the generation of
myogenic progenitors for cell replacement therapy.
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1. INTRODUCTION

Over the past few years, several studies using hPS cells focused on the use of transgene-free
strategies to recapitulate embryonic skeletal myogenesis 7 vitro (Barberi et al., 2007; Chal

"Correspondence: Rita C.R. Perlingeiro PhD, Lillehei Heart Institute, University of Minnesota, 4-128 CCRB, 2231 6th St. SE,
Minneapolis, MN 55455, USA, perli032@umn.edu, Phone: 612 625 4984, Fax: 612 301 8298.

AUTHORSHIP CONTRIBUTIONS

J.K. designed and conducted experiments, analyzed the data, and wrote the manuscript. V.K.P.O. and A.Y. performed experiments.
R.C.R.P. supervised the study, analyzed the data and wrote the manuscript.

COMPETING FINANCIAL INTERESTS
The authors declare no competing financial interests.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kim et al.

Page 2

et al., 2016; Hwang et al., 2013; Shelton et al., 2014; Xi et al., 2017; Zheng et al., 2006).
However, most of the current transgene-free myogenic differentiation protocols have
limitations for potential clinical translation. The primary problems are the heterogeneity of
cell preparations and the lack of evidence for the /n vivo regenerative potential of generated
myogenic cells (Kim et al., 2017). To date, the most homogeneous approaches for the
generation of a myogenic-restricted population from PS cells relies on the introduction of
exogenous DNA for the myogenic regulatory factor MYOD (Albini et al., 2013; Goudenege
etal., 2012; Tedesco et al., 2012; Young et al., 2016) or PAX7 (Darabi et al., 2012; Kim et
al., 2017), a paired box transcription factor essential for the commitment and maintenance of
muscle stem cells (Gros et al., 2005; Lagha et al., 2008; Seale et al., 2000),

Few of these studies have documented transplantation of PS-cell derived progenitors, but of
those that have, most have shown minimal engraftment (Barberi et al., 2007; Hwang et al.,
2013; Kim et al., 2017; Zheng et al., 2006). In contrast to these studies, the approach of
temporally overexpressing PAX7 enables the generation of large numbers of proliferating
PAX7* myogenic progenitors and when these are transplanted, they contribute to significant
skeletal muscle regeneration (Darabi et al., 2012; Kim et al., 2017; Magli et al., 2017). To
date, the PAX7 approach has used lentiviral (LV) delivery of PAX7, which introduces the
possibility of insertional mutagenesis.

Alternative approaches to LV are non-viral vectors such as RNA or DNA, which are
considered safer due to their integration-free nature (Hardee et al., 2017). However,
manufacturing RNA is expensive and difficult because RNA has a propensity to degrade
(Yin et al., 2014). On the other hand, DNA plasmids are relatively economical and stable but
are inefficient in terms of cellular uptake and intracellular transport into the host (Nehlsen et
al., 2006). A miniaturized plasmid lacking bacterial DNA sequences, known as a minicircle
(MC) shows several benefits over these vectors, including: i) much smaller size of DNA for
higher diffusion rate and increased biological activity both /n vitroand in vivo (Chabot et al.,
2013; Chen et al., 2003); ii) lack of bacterial-related genes and CpG motifs (Ismail et al.,
2012; Mayrhofer and Iro, 2012); and iii) reduced risk of possible transgene integration into
host genome. It has been previously shown that a MC encoding the pluripotent transcription
factors Oct4, Nanog, Lin28 and Sox2, enables the reprogramming of human adipose cells
into iPS cells (Jia et al., 2010; Narsinh et al., 2010). However, the application of MC for
lineage-specific differentiation from PS cells has not yet been reported.

In the present study, we assess the feasibility of delivering PAX7 through MC to generate
scalable and engraftable PAX7* myogenic progenitors from PS cells, equivalent to those
generated using LV.

2. MATERIAL AND METHODS
2.1. Production of MC expressing hPAX7

To generate the hPAX7 expressing MC construct (Figure 1A), a segment of hPAX7-T2A-
GFP from its carrying vector (hPAX7-T2A-GFP-pRRL) and EF1a-RFP fragment from the
MC parental plasmid (PP, CMV-MCS-EF1a-RFP-SVPolyA, MN512A-1, System
Biosciences) were isolated. The two linearized fragments, hPAX7-T2A-eGFP and CMV-
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MCS-SVPolyA were then ligated to generate hPAX7 expressing PP construct (Figure 1A).
The MC was produced and isolated according to the manufacturer’s instructions using £.
coli ZYCY10P10P3S2T cells (System Biosciences). MC was isolated using a NucleoBond
midi kit (Clontech) and treated with Minicircle-safe-DNase to remove bacterial genomic and
PP DNA contaminants.

2.2. Propagation of hPS cells

Unmodified human H9 ES and PLZ iPS cells, as well as their respective Dox-inducible
iPAX7 LV-transduced counterparts (iPAX7 H9 and iPAX7 PLZ cells) (Darabi et al., 2012)
were cultured on matrigel (BD Biosciences)-coated dishes in mTeSR1 medium (Stem Cell
Technologies). Cells were passaged as aggregates.

2.3. Generation of myogenic progenitors using the MC approach

As previously described (Kim et al., 2016), undifferentiated PS cell colonies were harvested
using Accumax, and cultured in a non-adherent 60 mm Petri Dish (1 x 106 cells/well) with
EB medium (IMDM medium (Life Technologies) containing 15% fetal bovine serum
(Gibco), 10% horse serum (Gibco), 1% penicillin/streptomycin (Gibco), 1% glutamax
(Gibco), 0.45 uM monothioglycerol (MP Biomedicals), 0.5 mM ascorbic acid (Sigma), and
supplemented with 10 uM GSK3g inhibitor (CHIRON99021, Tocris) for 3 days. Next, the
dissociated EBs were transfected with MC using Geneln transfection kit (MTI-Global Stem)
and seeded onto gelatin (Sigma)-coated 6-well plates (4 x 10° cells/well) in EB medium,
supplemented with 10 pM Y-27632 and 10 ng/ml FGF-2 (R&D Systems). Cells were
passaged by trypsinization every 3 days along with transfections (total of 3). At day 11,
GFP* (PAXT7™) cells were isolated by FACS using a FACS Avria (BD Biosciences). Cells
were cultured on a gelatin-coated 24-well dish for additional 6 days in the EB medium
supplemented with 10 ng/ml FGF-2 or until they were confluent (>95%) prior to terminal
differentiation by switching the culture medium as described (Darabi et al., 2012; Kim et al.,
2016).

2.4. Generation of myogenic progenitors using the LV system

The initial procedure, from day 0 to 3, was carried out as described above. At day 3,
dissociated EBs were seeded onto gelatin-coated 6-well plates (4 x 10° cells/well) in EB
medium supplemented with 10 uM Y-27632, 1 ng/ml Dox and 10 ng/ml FGF-2. At day 7,
the red fluorescent protein positive (RFP*) or GFP* (PAX7™) cells were sorted and
maintained on gelatin-coated plates for additional 6-10 days in EB medium supplemented
with 1 ng/ml Dox and 10 ng/ml FGF-2. The terminal differentiation procedure was carried
out as described above.

2.5. Quantitative RT-PCR

The procedures were conducted as described (Kim et al., 2017). The gene-specific Tagman
probes used were BRY (Hs00610080_m1), MSGNI (s03405514 m1l), PAX7
(Hs00242962_m1), MYOG (Hs01072232_m1), MHC (Hs01074230_m1) and GAPDH
(GAPDH, Hs02758991 _g1) from Thermo Fisher Scientific.
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2.6. Western blot

The procedures were carried out as described (Kim et al., 2017). The primary antibodies
used were PAX7 (PAX7, DSHB), MYOG (F5D, DSHB), MHC (MF-20, DSHB) and ACT
(JLA20, DSHB). The proteins were visualized using ECL Western blotting detection
reagents (Thermo Fisher Scientific).

2.7. Immunofluorescence staining

The procedures for staining cell cultures and muscle cryosections were carried out as
described (Kim et al., 2017). The primary antibodies used for cell culture were PAX7
(PAX7, DSHB), MYOG (F5D, DSHB) and MHC (MF-20, DSHB). For muscle cryosections,
slides were stained with human DY'S (mouse; clone 2C6; Millipore) primary antibody in
blocking solution, overnight at 4°C. On the next day, slides were stained with human
LMNA-C primary antibody (rabbit; clone ERP4100; Abcam) for 1 hr at room temperature.
Alexa Fluor® conjugated secondary antibodies (anti-mouse Alexa Fluor 488 and anti-rabbit
Alexa Fluor 555; Thermo Fisher Scientific) were applied for 45 min at room temperature,
followed by subsequently counterstaining with DAPI. The slides were washed 3 times with
PBS between steps. Fluorescence images were captured using the Zeiss upright fluorescence
microscope Axio Imager M2 using Zen Application Suite software.

2.8. Transplantation studies

Animal experiments were carried out according to protocols approved by the University of
Minnesota Institutional Animal Care and Use Committee. Cell preparations (pre-treated with
10 uM Y-27632 for 24 hours) were injected into TA muscles of 6—7 weeks-old NSG male
mice (Jackson Laboratories) that had been pre-injured with cardiotoxin (Sigma), at 5 x 10°
cells/10 pl of PBS (Darabi et al., 2012). Engraftment was assessed 6 weeks later.

2.9. Statistics

Differences between samples were assessed by using the Student’s two-tailed t-test for
independent samples.

3. RESULTS
3.1. PAX7 MC delivery in mesodermal cells

To determine the ability of MC delivery to induce PAX7-mediated myogenesis in
differentiating PS cells, we transfected H9 ES cells at day 3 of EB cultures, a time point that
coincides with the peak of mesoderm formation, as shown by expression of BRY and
MSGNI (Figure 1B). Two days after transfection, we observed up-regulation of PAX7 by
gene expression (Figure 1C) and immunofluorescence staining (Figure 1D), which was
equivalent to those observed in LV-generated iPAX7 H9 ES cell-derived myogenic
progenitors (referred as iPAX7 hereafter) (Figure 1C-D). Next, we investigated the
persistence of transgene expression by FACS analysis. As expected, transfected cells showed
transient expression of GFP (PAX7*, Figure 1A), which peaked after 2 days of transfection
and decreased gradually, eventually becoming undetectable by 10 days (Figure 1E). The
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temporary transgene expression of transfected cells was confirmed by western blot analysis
for PAX7 (Figure 1F), which correlated with the GFP expression pattern (Figure 1E).

3.2. PAX7 expression following multiple MC transfections

Our initial results indicate that transient PAX7 expression using MC peaks 2 days after
transfection but it is not sustained at this level, which is necessary for generating myogenic
progenitors. Therefore, we assessed whether multiple transfections would yield sustained
high expression of PAX7 (Figure 2A). FACS analysis for GFP expression (Figure 2B),
followed by western blot for PAX7 (Figure 2C) confirmed that multiple transfections (n=3)
resulted in sustained high levels of PAX7 and therefore, myogenic progenitor identity. Next,
we assessed the /n vitro scalability of transfected cells. As observed in Figure 2D, MC-
generated myogenic progenitors demonstrated exponential growth but at a significantly
lower rate than the iPAX7 counterparts (LV). As expected, non-transfected cells showed
almost no cell proliferation (Figure 2D). This further confirms the necessity of maintaining
high levels of PAX7, equivalent to those in iPAX7 cells, for the expansion of mesoderm-
derived myogenic progenitors.

3.3. Terminal differentiation of MC-generated PAX7* myogenic progenitors

Following the expansion of myogenic progenitors (Figure 2D), GFP* (PAX7™) cells were
FACS purified to exclude any PAX7" cells that could reduce the efficiency of myogenic
differentiation. MC cultures contained approximately 40-50% of transgene expressing cells
(Figure 3A, middle panel), which was much lower compared to iPAX7 myogenic
progenitors (>90% RFP™ cells; Figure 3D, middle panel). Following purification, we
observed an abrupt decline in the GFP expression of PAX7* myogenic progenitors, which
was almost absent by 5 days (Figure 3B). Accordingly, western blot analysis also showed a
decline of PAX7 expression (Figure 3C). Interestingly, this coincided with a steady increase
of MYOG expression (Figure 3C), indicating that PAX7™ cells readily lose their progenitor
identity and differentiate towards myoblasts upon PAX7 down-regulation, as expected
(Singh and Dilworth, 2013). Similarly, iPAX7 myogenic progenitors showed downregulation
of PAXY expression, however only upon Dox withdrawal, which is accompanied by steady
increase of MYOG expression, suggesting more efficient control of PAX7 expression than in
the MC approach (Figure 3E).

To assess the ability of MC-derived PAX7* myogenic progenitors to differentiate into
MHC* myotubes, cultures were allowed to reach confluency of >95% and induced to
differentiate by serum withdrawal for up to one week. MC-derived myotubes showed similar
levels of MYOG and MHC to LV-derived counterparts (Figure 3F—H). These results were
further confirmed using chemically-defined monolayer (CDM) cultures (Kim et al., 2017) of
H9 and PLZ PS cell lines, which showed similar results to EB cultures: i) PAX7 expression
2 days after transfection (Figure S1A-B); and ii) purified GFP* (PAX7*) cells show robust
terminal differentiation into MHC* myocytes (Figure SIC—F). Thus, these data suggest that
multiple MC transfections generate PAX7* myogenic progenitors that can terminally
differentiate into MHC* myotubes /n vitro.
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3.4. Marginal engraftment potential of MC-generated PAX7* myogenic progenitors

To assess the 77 vivo regenerative potential of MC-generated PAX7* myogenic progenitors,
we transplanted cells, at different time points of the differentiation protocol, into TA muscles
of NSG mice. First, we injected GFP™ cells after 2 days of FACS isolation, which resulted in
minimal engraftment (Figure 4A). Alternatively, we transplanted GFP* sorted cells that had
been re-transfected. However, no significant changes were observed (Figure 4B). Based on
our observation regarding the rapid loss of PAX7 that is accompanied by differentiation
towards myoblasts after sorting for GFP™ cells, we reasoned that it might be more effective
to inject GFP* cells soon after FACS purification. As observed in Figure 4C, this strategy
improved engraftment. However, still a minority of transplanted cells survived and
contributed to LMNA-C*/DYS* myofibers. On the other hand, transplantation of iPAX7
myogenic progenitors showed a significantly higher number of donor-derived myofibers
(Figure 4D). A similar outcome was obtained using CDM culture conditions for H9 (Figure
S2A-B) and PLZ (Figure S2C) PS cells. Thus, myogenic progenitors generated using the
MC approach possesses limited ability to contribute to myofiber formation /n vive.

4. DISCUSSION

Although numerous protocols are available for the /n vitro differentiation of hPS cells into
myogenic cells, the method that generates progenitors with functional force-generating
potential, suitable for translation into a potential cell replacement therapy, is the one
involving conditional lentiviral expression of PAX7 or PAX3 (Darabi et al., 2012; Darabi et
al., 2008; Darabi et al., 2011; Filareto et al., 2012; Filareto et al., 2013). The LV system
allows for the generation of large quantities of PAX7* myogenic progenitors that upon
transplantation, contribute to significant muscle regeneration /n vivo. Here we tested an
alternative non-viral delivery approach to induce PAX7 expression, and generate PS cell-
derived myogenic progenitors. The in vitroresults were comparable between MC- (after 3
transductions) and LV-generated myogenic progenitors. However, because the transgene
expression mechanism of MC is non-integrative and PAX7* myogenic progenitors rapidly
divide when they are induced with PAX7 expression, we identified several disadvantages for
the use of this approach for the generation of PS cell-derived myogenic progenitors: i)
requirement of multiple transfections to sustain high levels of PAX7 expression, necessary to
enable expansion and maintenance of PAX7* myogenic progenitor identity, which is labor
intensive and costly; ii) multiple transfections introduce toxicity, reducing the rate of cell
growth even when the cell death inhibitor Y-27632 was used; and iii) inability to expand and
maintain a homogeneous population of PAX7* myogenic progenitors after FACS
purification. On the other hand, the LV system only requires a single transduction, which
results in stable and efficient transgene expression (>90%). This enables the expansion of a
homogeneous population of PAX7* myogenic progenitors with minimal cell death upon
Dox induction.

However, efficient /n vitro differentiation does not necessarily predict efficient in vivo
function (Kim et al., 2017). The major caveat observed for the MC approach relates to the
very limited /n vivo regenerative potential of generated PAX7* myogenic progenitors. This
is likely due to the dilution of the MC, resulting in diminished PAX7 expression and
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subsequent rapid differentiation towards myoblast. It is shown here and previously that the
transplantation of heterogeneous population of cells greatly reduces the efficacy of
myogenic contribution in vivo (Kim et al., 2017). It might be possible to transplant a
homogeneous population of MC-induced PAX7* myogenic progenitors by directly sorting
GFP* (PAX7™) progenitors. However, FACS is highly stressful and transplanted cells are
prone to apoptosis, limiting likelihood of successful engraftment. In the LV approach, in
contrast, a homogeneous population of iPAX7 myogenic progenitors can be harvested with
minimal stress in a significantly shorter time frame, and these have more efficient muscle
regeneration contribution.

In conclusion, the MC approach described in this study provides a platform to generate a
population of human PAX7* myogenic progenitors from PS cells that can be terminally
differentiated into MHC™ myocytes /n vitro that is equivalent to iPAX7 cells. However,
further development of the methodology will be necessary to significantly increase the /in
vivo regenerative potential before it could be considered as an alternative to the LV
expression system for translational therapeutic applications.
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HIGHLIGHTS
. PAX7 delivery using DNA minicircle (MC) induces myogenesis

. Multiple rounds of PAX7 minicircle delivery produces proliferating PAX7*
cells

. MC-generated myogenic progenitors differentiate in vitrointo MHC*
myotubes

. MC-generated myogenic progenitors have minimal /n vivo regenerative
potential

. Delivery optimization will be necessary for cell replacement therapy
applications
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Figure 1. Characterization of PAX7 MC delivery in mesodermal cells
(A) Schematic diagram of MC and its PP constructs.

(B) Quantitative RT-PCR analysis for BRY and MSGNI expression in differentiating EB
cultures at different time points after GSK3p inhibition. Values represent mean + SEM (n=3
biological replicates).

(C-D) Quantitative RT-PCR analysis for PAX7 expression in transfected cells 2 days after
MC delivery (C). PAX7-induced myogenic progenitors were used as positive control,
whereas non-transfected cells served as negative control. Values represent mean £ SEM (n=3
biological replicates). Immunofluorescence analysis of respective samples (D). PAX7
staining in red for (MC) or green (LV), and DAPI staining in blue for nuclei. Scale bar = 200
um (n=3 biological replicates).

(E-F) Persistence of transgene expression analyses. Graph shows GFP expression in
transfected cells, measured by FACS. Cells were analyzed every other day, beginning 2 days
after transfection (D2) until day 10 (D10) (E). Non-transfected cells served as negative
control (values represent mean + SEM; n=3). Western blot analysis for PAX7 expression in
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respective samples (F). PAX7-induced myogenic progenitors were used as positive control.
ACT was used as housekeeping protein. Lane 1 = Non-transfected cells; Lane 2 = D2 MC-
transfected cells; Lane 3 = D4 MC-transfected cells; Lane 4= D6 MC-transfected cells; Lane
5 = D8 MC-transfected cells; Lane 6 = D10 MC-transfected cells; Lane 7 = PAX7-induced
myogenic progenitors. (n=2 biological replicates).
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Figure 2. PAX7 expression and expansion following multiple MC transfections

(A) Schematic diagram of differentiation protocol outlining multiple MC transfections (i =

CHIR99021; ii-iv = single cell seeding, MC transfections, medium containing FGF2).

(B-C) Graph shows expression levels of GFP measured by FACS in cells that had been
subjected to one (x1) or multiple MC transfections, x2, or x3. Cells were analyzed 2 days

after each transfection. Non-transfected cells were used as a negative control. Values

represent mean = SEM (n=3 biological replicates) (B). Western blot analysis for PAX7

expression in respective samples (C). ACT was used as housekeeping protein. Lane 1 = D5
non-transfected cells; Lane 2 = D5 MC-transfected cells (x1); Lane 3 = D8 non-transfected
cells; Lane 4 = D8 MC-transfected cells (x1); Lane 5 = D8 MC-transfected cells (x2); Lane
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6 = D11 non-transfected cells; Lane 7 = D11 MC-transfected cells (x1); Lane 8 = D11 MC-
transfected cells (x2); Lane 9 = D11 MC-transfected cells (x3) and Lane 10 = PAX7-induced
myogenic progenitors. (n=2 biological replicates).

(D) Growth curve of cells that had been transfected with MC every 3 days, side-by-side with
non-transfected cells (negative control) and PAX7-induced myogenic progenitors (positive
control). Cell counts were recorded every 4 days, beginning at day 4 (D4). Values represent
mean £ SEM. (n=3 biological replicates). *p < 0.05; **p < 0.01; ****p < 0.0001.
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Figure 3. Terminal muscle differentiation of MC-generated PAX7* myogenic progenitors
(A) Representative FACS plots show GFP expression, and gates for the purification of MC-

generated PAX7* (GFP*) myogenic progenitors. Non-transfected cells (left), MC-
transfected unsorted (middle) and MC-transfected FACS-purified cells (post-sort analysis;
right) (n=3 biological replicates).

(B-C) Persistence of transgene expression analyses using MC. (B) Graph shows decay of
GFP expression in FACS-purified GFP* cells. Cells were analyzed every other day,
beginning one day post-sorting seeding (D1). Values represent mean + SEM (n=3). (C)
Western blot analysis for PAX7 and MYOG expression in respective samples. ACT was used
as a housekeeping protein. Lane 1 = Non-transfected cells; Lane 2 = GFP* cells one day
post-sorting (D1); Lane 3 = GFP™ cells three days post-sorting (D3); Lane 4 = GFP* cells
five days post-sorting (D5); Lane 5 = PAX7-induced myogenic progenitors. (n=2 biological
replicates).

(D-E) Regulated PAX7 expression using LV. (D) Representative FACS plots show RFP
(PAXT) expression in PAX7-induced myogenic progenitors, and gates for the purification of
PAX7* (RFP*) myogenic progenitors (D). Control non-induced iPAX7 cells (left), unsorted
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(middle) and post-sort (right) PAX7-induced myogenic progenitors (n=3 biological
replicates). (E) Representative western blot analysis for PAX7 and MYOG expression in
RFP* cells with no Dox induction following sorting. ACT was used as a housekeeping
protein. Lane 1 = Control non-induced iPAX7 cells (no Dox); Lane 2 = RFP* cells, 1 day of
no Dox induction after sorting of PAX7* myogenic progenitors (D1); Lane 3 = RFP* cells, 3
days of no Dox induction after sorting (D3); Lane 4 = RFP* cells, 5 days of no Dox
induction after sorting (D5); Lane 5 = PAX7-induced myogenic progenitors. (n=2 biological
replicates).

(F-H) Quantitative RT-PCR analysis for MYOG and MHC in myotubes derived from MC-
and LV-generated PAX7* myogenic progenitors (F). Non-transfected cells served as negative
control. Values represent mean £ SEM (n=3 biological replicates). (G—-H)
Immunofluorescence (G) and western blot (H) analyses of respective samples. (G) Staining
for MHC in red and DAPI in blue. Scale bar = 200 pm (n=3 biological replicates). (H)
Western blot for MYOG and MHC. ACT was used as housekeeping protein. Lane 1 = Non-
transfected cells; Lane 2 = Myotubes from MC-generated PAX7 progenitor cells; Lane 3 =
Myotubes from PAX7-induced progenitor cells (LV). (n=2 biological replicates).
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Figure 4. Engraftment potential of MC-generated PAX7* myogenic progenitors
(A-D) Representative immunofluorescence analysis of MC-generated (A-C) PAX7*

myogenic progenitors and LV-counterparts (D) for LMNA-C and DYS in transplanted NSG
mice. For the MC approach, muscles were injected with (A) PAX7* cells 2 days following
FACS purification for GFP, (B) Day 2 cultures of PAX7* cells that had been re-transfected
with MC one day after FACS purification for GFP, and (C) PAX7* cells directly after FACS
sorting for GFP. Transplantation with LV-generated PAX7-induced myogenic progenitors
served as reference (D). Staining for LMNA-C is shown in green, DYS in red and DAPI in
blue. Scale bar = 200 um (n=4 biological replicates).

(E) Respective quantifications were recorded from muscle sections (C-D). Values represent
mean + SEM (n=4 biological replicates). ****p < 0.0001.
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