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Figure 1 Gene expression patterns of mouse iPS cells were similar to those of mouse ES cells
(A) Total RNA was isolated from mouse ES cells (lane 1), 5d-ES-EBs (lane 2), 10d-ES-EBs (lane 3), iPS
cells (lane 4), 5d-iPS-EBs (lane 5), or 10d-iPS-EBs (lane B), and semi-quantitative RT-PCR was then
performed. (B) The expression of levels CAR in mouse ES cells and iPS cells were detected with anti-
mouse CAR monoclonal antibody by flow cytometry. As a negative control, the cells were incubated
with an irrelevant antibody. Data shown are from one representative experiment of three performed.
Abbreviations: ES cells, embryonic stem cells; EB, embryoid body, 5d-ES-EBs, ES cell-denved five-day-
cultured EB; 10d-ES-EBs, ES cell-derived ten-day-cultured EB; iPS cells, induced pluripotent stem cells;
5d-iPS-EBs, iPS cell-derived five-day-cultured EB; 10d-iPS-EBs, iPS cell-derived ten-day-cultured EB;
CAR, coxsackievirus and adenovirus receptor; GFP, green fluorescent protein, FGF, fibroblast growth
factor; GATA, GATA-binding protein; AFP, alpha fetoprotein; GAPOH, glyceraldehyde-3-phosphate
dehydrogenase, Cont., control.
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Figure 2 Efficient LacZ expression in mouse iPS cells by using an Ad vector containing the CA and
the EF-1z promoter. Mouse ES cells or iPS cells were transduced with LacZ-expressing Ad vector at
3,000 VP/cell. On the following day, X-gal staining was caried out. Similar results of X-gal staining were
obtained in three independent experiments. Abbreviations: Ad, adenovirus; RSV, rous sarcoma virus, CMV,
cytomegalovirus; CA, CMV enhancer/g-actin promoter, EF, elongation factor-1e, LacZ, p-galactosidase.
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Figure 3 Efficient mCherry expression in GFP-expressing undifferentiated iPS cells by Ad vectors.
(A) Mouse ES cells or iPS cells were transduced with Ad-CA-mCherry at 3,000 VP/cell, and the expression
of GFP and mChermy was then analyzed by flow cytemetry (A) and fluorescent microscopy (B). (C, D)
Mouse ES cells or iPS cells were transduced with different amounts of Ad-CA-mCherry for 1.5 hr
mCherry expression (C) and GFP expression (D) was determined by flow cytometry. The data are
expressed as the means £ S.D. (n=3). Abbreviations: DAPI, 4'B-diamino-2-phenylindole; GFP, green
flunrescent protein
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Figure 4 Ad vector.-mediated transduction has almost no cytotoxicity against mouse iPS
cells. (A) Mouse ES cells and iPS cells were transduced with Ad-CA-LacZ or Ad-EF-LacZ at
3000 VP/cell. Three days later, ALP activity and Oct-3/4 expression were observed by light
microscopy. (B) Mouse ES cells or iPS cells were transduced with Ad-CA-mCherry at 3,000 or
10,000 VP/cell. After transduction, viable mouse ES cells or iPS cells were counted. The data
are expressed as the mean = S.D. (n=3). Abbreviation: ALP, alkaline phosphatase.
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Figure 5§ Comparison of promoter activity in iPS-EBs by using Ad vectors. 5d-ES-EBs or
5d-iPS-EBs were transduced with each Ad vector at 3,000 VP/cell. After 48 hr, X-gal staining (&)
and p-galactosidase luminescence assay (B) were performed as described in the Materials and
Methods. (A) Similar results of X-gal staining were obtained in six independent experiments.

(B) The data are expressed as the means £ S.D. (n=3). ~p <0.001

23




(A)

L

=

[&]

(7]

o

P

=

(4]

w

L

(B) (C)

E 12345678
£ 03([JEscells PPARY (e
5 iPS cells ceePe
(=]
E aF2 IR
2 adiponectin E———1
£ GAPDH YT
]
o
T oS
o O =
L ]
o =

Non wio AS
Ad-CA-LacZ
Ad-CA-PPARY =

Figure 6 Efficient adipocyte differentiation from mouse ES cells and iPS cells by the
transduction of the PPARy gene. ES-EBs or IPS-EBs were transduced in triplicate with 10,000 VP/cell
of Ad-CA-LacZ or Ad-CA-PPARy. After plating onto a gelatin-coated dish on day 7, ES-EBs and iPS-EBs
were cultured for 15 days in the presence or absence of adipogenic supplements (AS). After cultivation,
(A) lipid accumulation was detected by oil red O staining, and (B) GPDH aclivity in the cells was
measured. (A) a, non-treated iPS-EBs; b, iPS-EBs with AS; c, iPS-EBs with AS plus Ad-CA-LacZ, d,
iPS-EBs with AS plus Ad-CA-PPARy, e, non-treated ES-EBs; f, ES-EBs with AS; g, ES-EBs with AS plus
Ad-CA-LacZ h, ES-EBs with AS plus Ad-CA-PPARy. The scale bar indicates 60 » m. (B) The data are
expressed as the means £ S.D. (n=3). *p<0.01,* p<0.05 as compared with non-transduced or Ad-
CA-LacZ-transduced ES cells. #p <0.05 as compared with non-transduced or Ad-CA-LacZtransduced
iPS cells. (C) The expression of PPARy, C/EBPa., aP2, adiponectin, and GAPDH was measured by
semi-quantitative RT-PCR.  Lane 1, non-treated ES-EBs; lane 2, ES-EBs with AS; lane 3, ES-EBs with
AS plus Ad-CA-LacZ: lane 4, ES-EBs with AS plus Ad-CA-PPAR 7 ; lane 5, non-treated iPS-EBs; lane B,
iPS-EBs with AS; lane 7, iPS-EBs with AS plus Ad-CA-LacZ; lane B, iPS-EBs with AS plus Ad-CA-
PPAR~. Abbreviations: AS, adipogenic supplements; w/o, without; GPDH, glycerol-3-phosphate
dehydrogenase; PPARy, peroxisome proliferator-activated receptor gamma; C/EBPa, CCAAT/enhancer
binding protein alpha
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Figure 7 Enhanced osteoblast differentiation from ES cells and iPS cells in Ad-CA-Runx2 transduced
cells. ES-EBs or iPS-EBs were transduced in triplicate with 10,000 VP/cell of Ad-CA-LacZ or Ad-CA-Runx2.
After culturing for 15 days with or without osteogenic supplements (OS), alkaline phosphatase activity in the
cells was determined. The data are expressed as the means = SD. (n=3). * p < 0.05 as compared with
non-transduced or Ad-CA-LacZ-transduced ES cells. # p < 0.05 as compared with non-transduced or Ad-
CA-LacZ-transduced iPS cells. (B) Matrix mineralization in the cells was detected by von Kossa staining,
and (C) deposition of calcium was quantified as described in the Matenials and Methods. (B) a, non-treated
iPS-EBs; b, iPS-EBs with OS; ¢, iPS-EBs with OS plus Ad-CA-LacZ, d, iPS-EBs with OS plus Ad-CA-Runx2,
e, non-treated ES-EBs; f, ES-EBs with OS; g, ES-EBs with OS plus Ad-CA-LacZ, h, ES-EBs with OS plus Ad-
CA-Runx2. The scale bar indicates B0 # m. (C) The data are expressed as the means + S.D. (n=3). = p
< [0.01 as compared with non-transduced or Ad-CA-LacZ-transduced cells. ##p <0.01 as compared with
non-transduced or Ad-CA-LacZ-transduced iPS cells. (D) Total RNA was isolated, and semi-quantitative RT-
PCR was carried out using primers for Runx2, osterix, bone sialoprotein, osteocalcin, collagen type |, and
GAPDH. Lane 1, non-treated ES-EBs; lane 2, ES-EBs with OS; lane 3, ES-EBs with OS plus Ad-CA-LacZ,
lane 4, ES-EBs with OS plus Ad-CA-Runx2; lane 5, non-treated iPS-EBs; lane B, IPS-EBs with OS; lane 7,
iPS-EBs with OS plus Ad-CA-LacZ; lane B, iPS-EBs with OS plus Ad-CA-Runx2.  Abbreviations: OS,
osteogenic supplements; Runx2, runt-related transcription factor 2 '
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Fig.8 Ad vector-mediated transduction efficiency in human iPS cells as determined using
various types of promoters. Human iPS cells (201B7) were transduced with various types of
LacZ-expressing Ad vectors at 3,000 VP/cell for 1.5 hr.  Two days later, X-gal staining was
performed.  Similar results of X-gal staining were obtained in two independent experiments.
Abbreviations: RSV, rous sarcoma virus, CMV, cytomegalovirus; CA, CMV enhancer/g-actin
promoter; EF, human elongation factor-1a

Phase mCherry Oct-3/4 DAPI

Non

Ad-EF- |
mCherry

Fig. 9 Adenoviral transgene expression in human iPS cells in the presence of Rho-
associated kinase inhibitor, Y-27632.

Human iPS cells were pre-treated with Y-27632, and were then plated on 2-well chamber slides.
On the next day, they were transduced with Ad-EF-mCherry at 3,000 VP/cell for 1.5 hr. Twao days
later, the expression of oct-3/4 and mCherry was observed by fluorescent microscopy



Table 1 List of the primers used for RT-PCR

Cenes (5") Serse prmers (37) (57) Antisense primers(3”)
GAPDH ACCACAGTCCATGCCATCAC TCCACCACCCTGTTGCIGTA
CAR TGATCATTTTGTATTCTGGA TTAACAAGAACGGTCAGCAG
Cet-3/4 GTTTGCCAAGCTGCTGAAGC TCTAGCCCAAGCTGATTGGC
Nanog ATGGTCTOATTCAGAAGGGC TTCACCTCCAAATCACTGGC
GFP CACATGAAGCAGCACGACTT TGCTCAGGTAGTGGTIGTCG
FGF5 GAAGCGOCTOGGAACATAGC GGAOGCATAGGTATTATAGC
Nestin COCTCACCACTCTATTTTA TTCTCCTAAAGGTTTAGATAGT
bmchyury T CAGGAGGATGTTCCCGGTGC TOCGAGGTTCATACTTATGC
flk-1 TCTGTGGTTCTGCOTGGAGA GTATCATTTCCAACCACCC
CATAS GCCAAACTGAGCCCCTICGC GGGGGGCTGTCGGOGCAGGC
AFP TCGTATTCCAACAGGAGG AGGCTTTTGCTTCACCAG
FPARy COCTGGCAMAGCATTTGTAT AATCCTTGGCCCTCTGAGAT
C/EEPa CGCTGGTGATCAAACAAGAG GTCACTGGTCAACTCCAGCA
aP2 TGGAAGCTTGTCTCCAGTGA ACACATTCCACCACCAGCTT
adipore ctin GTTGCAAGCTCTCCTGTTCC GCTTCTCCAGGCTCTCCTIT
Rumx2 CCTCTGACTTICTGCCTCTGG CAGCGTCAACACCATCATTIC
Osterix CTTAACCCAGCTCCCTACCC TGTGAATGGGCTICTICCTC
Bone sialoproten AAAGTGAAGGAAAGCGACGA GTTCCTTCTGCACCTGCTTC
Osteocalcin GCGCTCTGTCTCTCTGACCT TTIGTAGGCGGTCTTCAAGC
Collagen | CACCCTCAAGAGOCTGAGTC GCTACGCTGTTCTTGCAGTG
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