Stem Cell Reports, Volume 13

Supplemental Information

Core Transcription Factors Promote Induction of PAX3-Positive Skele-

tal Muscle Stem Cells

Takahiko Sato, Koki Higashioka, Hidetoshi Sakurai, Takuya Yamamoto, Naoki
Goshima, Morio Ueno, and Chie Sotozono



A

Pax3%P* mouse

P
v L

GFP+ cells
fetus infant adult
B
i c adult
Y.Ams, P ? | Color by Cell Type Pax3-GFP
@ Om ESC
< ®m 6G5C
@ ? e MEF
o ©98Y R
® @m NsC
— Z-Axis
/// ®m iPs
i
X-Rxis %G Q ©M Pax3-GFP

common TFs in Pax3-GFP cells

Figure S1. Gene profile from myogenic precursors and adult muscle stem cells of
Pax3CFP* mice.

(A) 3 different developmental stages (fetus, infant, and adult mouse) were used for
isolating Pax3-GFP expressing cells of skeletal muscle tissue.

(B) Principal component analysis (PCA) with Pax3-GFP cells and other types of cells
including ESC (mouse embryonic stem cells), GSC (mouse germline stem cells), MEF
(mouse embryonic fibroblasts), NSC (mouse neural stem cells), and iPS (mouse induced
pluripotent stem cells).

(C) 107 selected genes, which are highly expressed in Pax3-expressing cells derived from

3 different stages of Pax3°F"* mice, relative to other cells (see Table S1).
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Figure S2. FACS analyses with Pax3¢*"* MEFs for reprogramming. (A) Fluorescent
signals of GFP (Green) or tdTomato (Red) could be detected in mouse embryonic
fibroblasts (MEFs) isolated from Pax3-GFP; MyoD-tdTomato embryos (upper panels).
Sorted MEFs had no signal of any fluorescent proteins (lower panels). Scale bars; 50 um.
(B) FACS data of Pax3-GFP cells expressing selected candidates, named as Groupl
(Dmrt2, Foxp2, Heyl, Lbx1, Pbx1, Mef2d, Myf5, Six1, Tshzl, Tshz3), Group2 (Myog, Nfib,
Pknox2, Proxl, Pere, Rora, Runx1, Sox6, Tbx1, Tbx15), Group3 (Tbx4, Tef, Tfdp2, Thra,
Yyl, Zeb2, Zfp445, Zhx1, Zkscanl7, Zkscan3), Group4 (Egr2, Heyl, Kif4, Mef2c, MyoD,
Pax3, Pax7, Pitx2) were used for infected into MEFs. (C) Narrowing down from 8
candidate transcription factors for PAX3-expressing myogenic cells derived from sorted
MEFs.
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Figure S3. 4 transcription factors convert human fibroblasts into myogenic stem
cells. (A) Immunostaining of anti-FSP1 (labelled with Alexa594, red) and anti-PAX7
(labelled with Alexa488, green) antibodies with human dermal fibroblasts. (B) PAX3,
HEYL, KLF4 (+3F) and transient DOX-treatment for 72 hours (+MYOD-DOX) induced
PAX7-expressing cells from human dermal fibroblasts (labelled with Alexa488, green).
(C) FACS profile of CD56 and CDS?2 cells from cultured human dermal fibroblasts with
or without PAX3, HEYL, KLF4 and DOX treatment for 72 hours (control or
+3F+DOX/control). (D) Immunostaining with anti-PAX7 antibody with CD56+CD82+
double positive sorted cells. PAX7; red, DAPI; blue. (E) Transcriptome analyses of
induced CD56+CD82+ cells with or without the 4 factors. All error bars indicate £SEM
(n=3). P-values are determined by #-test from a two-tailed distribution. (F) MYHC (light
blue) was stained with myogenic differentiated cells with 2% of horse serum (2%HS)

from CD56+CD82+ sorted cells for 7 days. All scale bars; 50 um.
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Figure S4. Strategy of GFP-targeting into the PAX3 knock-in and Tet-ON MYOD1
human iPS cells. (A) Schematic diagram of the human PAX3 locus and targeting
construct. The BAC DNA construct contains more than 100kb of PAX3 genomic
sequence. An EGFP reporter gene followed by floxed neomycin (fNeo) selection marker
replaces the coding sequence in exon 1 of PAX3 (BAC hPAX3-GFP-fNeo). After
homologous recombination in 201B7 hiPS cells, cells were selected by the administration
of G418, and the knockin allele was confirmed by qPCR with genomic DNA and
sequencing reaction (PAX36FP/Neo’t) The fNeo cassette is removed with expression of
CAG-Cre plasmid. This generates the PAX3°7"" allele in hiPS cells. (B) Pax3°"*; Tet-
On MYOD hiPS cells were differentiated into myogenic cells with the administration of
DOX for 7 days. (C) Immunostaining of terminally differentiated myotubes derived from
hiPS cells with the administration of DOX for a week and 5% of Knockout Serum
Replacement (KSR) was carried out according to an optimized protocol. (Tanaka et al.
2013, left panel). Neural cells appear in cultured cells with 20% of FBS instead of KSR
(red, right panel). DAPI (blue), Myosin Heavy Chain (MyHC; labelled with Alexa488,
Green), Neurofilament (NF; labelled with Alexa647, Red). All scale bar; 50 um.
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Figure SS. The comparison of induction methods for PAX3-expressing muscle stem
cells from human iPS cells. (A) Reported schematic differentiation protocols for
isolating PAX3-GFP myogenic cells derived from hiPS cells (iPAX7, Darabi et al. 2012.;
+GF, Chal et al. 2015). (B) FACS profile of induced PAX3-GFP cells from hiPS cells.
(C) Transcriptional analyses with PAX3-GFP positive cells induced by transient DOX
treatment plus 3 transcription factors (+3F+DOX), +growth factors (+GF), and transient
PAX7 (+iPAX7). Ectodermal and Mesodermal GFP-expressing cells, marked by SOX/
(neural) and DMRT?2 (dermomyotome); CALCL and NAPIL5 were used as markers for

adult muscle satellite cells. All error bars indicate =SEM (n=3). P-values are determined

by Dunnett’s multiple-comparisons test. *P<0.01.



Table S2. Summarized profile of Table S1.
38 candidate genes which show high expression in Pax3-GFP muscle stem cells.
MuSC_E16 MuSC_1wk MuSC_12wk | ESC MEF GSC Gene Symbol

1039.6 755.8 678.5 | 77.9 164.8 157.7 308.7 Zkscan3




Table S3. Primers for the expression analysis by RT-qPCR of the mRNAs indicated.

for mouse
Gene Sequence Target position Product
5’-GTGGTCCCTGCTGCTCTCAAG-3’ exon6
Rpli3a 151bp
5’-CGATAGTGCATCTTGGCCTTTT-3’ exon?
5’-CCCTTCCTACAGGAAACCCTCT-3’ exonl0
Pax7 (UTR) 72bp
5’-CTGAACCAGACCTGGACGCG-3’ exonl0
5’-GCGCTCTTCCTTITCCTCATAG-3’ exon2
MyoD (UTR) 90bp
5’-GGGCTCCAGAAAGTGACAAAC-3’ exon3
5’-CAACCAGGAGGAGCGCGATCTCCG-3’ exonl
Myog 93bp
5’-GGCGCTGTGGGAGTTGCATTCACT-3’ exon2
5’-ATCTGGTGCGGCGGGAT-3’ exonl0
Calcr 94bp
5’-CCCTCGCAGAGCATCCAGAA-3’ exonl2
5’-ATGGATTCCCCAAGTCAGCAT-3’ exon3
Spryl 93bp
5’-CCTGTCATAGTCTAACCTCTGCC-3” exon3
5’-GTCCCCGGAGAGTCGATTC-3” exonl
Sdc4 193bp
5’-GCACCAAGGGCTCAATCACTT-3’ exon3
5’-TCCAAACCGTCTCTGCACTGTT-3’ exonl7
Myh3 84bp
5’-AGCGTACAAAGTGTGGGTGTGT-3’ exonl8
5’-ATGCTGACAGATCGGGAGAA -3’ exon
Myh7 181bp
5’-GGTTGGCTTGGATGATTTGA-3’ exon
5’-TCTGCAGACGGAGTCAGGT-3’ exon33
Myhl 94bp
5’-TTGAGTGAATGCCTGTTTGC-3’ exon34
5’-CCTCGGATCTCTGGTCAAGT-3’ exonl
Sox1 107bp
5’-GCAGGTACATGCTGATCATCTC-3’ exonl
5’-ATGTCAGATGGGAACCCAGA-3’ exon2
Sox10 74bp
5’-GTCTTTGGGGTGGTTGGAG-3’ exon3
for human
5’-CCCTGGAGGAGAAGAGGAAA-3’ exonll
RPL134 91bp
5’-ACGTTCTTCTCGGCCTGTTT-3’ exonl2
5’-AGGAAGGAGGCAGAGGAAAG-3’ exon6
PAX3 174bp
5’-CAGCTGTTCTGCTGTGAAGG-3’ exonl0
5’-AAGCCAGCTGACTGTTCCAG-3’ exonl2
PAX3(UTR) 74bp
5’-CCGCAAGATGTTGTTGACAT-3’ exonl2
5’-GGGATTCCCTTTGGAAGTGT-3’ exonl-2
PAX7 198bp
5’-CGGCAAAGAATCTTGGAGAC-3’ exon2
5’-CCCTTTGCTTCTATTGAGCTG-3’ exon2
CALCR 69bp
5’-GGTAATAGCATGGATAGTGGTTGGt-3’ exon3
5’-CTATAGCCTGCCGGGACAGA-3’ exonl
MYF5 95bp
5’-TGGACCAGACAGGACTGTTACAT-3’ exon3
5’-GAACCACCAAGCAAGGACTTC-3’ exon5
DMRT?2 75bp
5’-CCCAGACCCTGAATACTGCAT-3’ exons
5’-TGACTCCTCCATCACCTTCA-3’ exon8
NFIX 71bp
5’-GGGTCCGATGCTGACAAA-3’ exon9
5’-GTGTGCATGGACCTTGGAG-3’ exonl
NAPILS 62bp
5’-CCTCCTCGTCATCCTCGTACT-3’ exonl
5’-TCCCTGGTCATAGGTCTGAAAG-3’ exon4
SPRY1 187bp
5’-TGCCGGTTACAGGCCAAAC-3’ exon4d
5’-GGAGAAGCTCAGGATGAGGA-3’ exonl
MSGNI 145bp
5’-GTCTGTGAGTTCCCCGATGT-3’ exonl
5’-GAACGGCAGAAACTGTAAGAGG-3’ exons
TBX6 101bp
5’-GTGTGTCTCCGCTCCCATAG-3’ exon6
5’-AACCGTGTATAAGTCAGGGGA-3’ exon4
PDGFRa 126bp
5’-ATTTCTTCCAGCATTGTGAT-3’ exon6
5’-ACCAGGCCATGGATGAAG-3’ exonl
SOX1 67bp
5’-CTTAATTGCTGGGGAATTGG-3’ exonl
5’-CGGACCAGTACCCGCACCT-3’ exon2
SOX10 87bp
5’-GGCGCTTGTCACTTTCGTTCA-3’ exon3




