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spontaneous cardiac differentiation, individual EBs on
the 5th day were placed in gelatin coated 24-well
plates for an additional 15 days and observed daily
under a phase-contrast microscope. Twenty-four EBs
were counted for each group and the rate of beating
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EBs was evaluated as a percentage of the total number
of EBs plated. At the end point of culturing (twenty-
day EBs) EBs were fixed, permeabilized and blocked
as described above for immunohistochemistry.

Figure 3 Comparison of in vitro and in vivo differentiation of mouse pES cells into cell types of the 3 germ layers. (A-D) Day 3 EB
culture: gross morphology of simple EBs. (E-G) Day 15 EB culture: gross morphology of typical cystic EBs with visceral
yolk-sac-like structures (pES#1-3). (H) EBs Day 15 EB culture: gross morphology of EBs without cavitation structure
(pES#4)(I-L). Histological analysis by hematoxylin and eosin (H&E) staining of EBs cultured on day 15. Note that I-] and L
insert: neural rosette formations (ectoderm lineage); ] and L (*): connective tissue (mesoderm lineage) and I-K (red arrow):
simple squamous epithelium in the periphery and epithelial cells surrounding a lumen in the center, resemble the yolk sac
structure (endoderm lineage). (M-P) Detection of typical cardiomyocyte proteins differentiation cultures by
immunofRuorescence staining on day 21 of differentiation. Cells are stained with cTnT (red) and nuclei are stained with
DAPI (blue). (Q) Percentage of contracting EBs formed from 4 different 4 pES cell lines (R) Blastocyst injection is carried
out by injecting ES cells into an ICR blastocyst under microscope attached with micromanipulator. (S) Chimeric
blastocysts obtained by blastocyst injection of pES#1. (T) Chimeric offspring from pES #1 cells (mouse with gray coat).

In vivo differentiation of pES cells into chimeric
offsprings: The ability of pES cells to colonize the
germline of a host embryo was tested by injection of
PES cells after the 5th passage into host blastocysts and

implantation of these chimeric embryos into
pseudopregnant foster mothers as described by Nagy
et al. (2003). Briefly, blastocyst injection was carried
out using day 3.5 blastocysts collected from the uteri
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of superovulated ICR females by flushing with M2
medium. The collected blastocysts were washed and
cultivated at 37°C in KSOM-AA medium under
humidified 5% CO; in air before being used as
recipient blastocysts. The pES cells were dissociated
with a 0.05% trypsin-EDTA solution and were
resuspended in ES medium. Blastocyst injection was
carried out by injecting five pES cells into an ICR
blastocyst under microscope equipped with a
Narishige -micromanipulator system. After injection,
7-8 chimeric blastocysts were transferred into both
uterine horns of a day 2.5 pseudopregnant ICR female
mice, which had previously been mated with
vasectomized males. The coat-color difference of the
B6D2 pES cell line genetics (dark) in the ICR
blastocysts (white) allowed an estimation of
chimerism rate (i.e., contribution of ES cell genome to
chimeric offspring). Germline transmission of pES cell
genome was then tested by crossing high-rate
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chimeras with ICR mice.

Karyotype analysis: Chromosomal numbers of
established pES cell lines were performed either every
5th  passage of subcultures or before chimera
production as described by Nagy et al. (2003) with
minor modifications. Briefly, mouse pES cell lines
were treated with colcemid in ES medium for 1.5
hours at 37°C in an atmosphere of 5% CO, in air.
Then, the treated pES cell lines were harvested and
resuspended for 15 min in 0.075 M KCI at 37°C. The
PES cells were placed in hypotonic solution and
subsequently fixed in 3:1 mixture of methanol and
acetic acid. Chromosome spreads were performed by
dropping cell suspension onto slides and stained by
the trypsin-Giemsa banding technique. At least 50
metaphases from each cell line were examined in
order to count their chromosome numbers.
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Figure 4 Karyotyping of pES cells. (A) Chromosome complements observed by fluorescent microscopy stained with DAPI. (B) The
ploidy ratios of the pES cell lines, pES#1-3 cells exhibit a mostly (above 60%) normal 40 XX chromosomes ploidy after 10
passages, however pES#4 cells show higher ratio of cells with aneuploid chromosomes. Abbreviations: DAPI, 4, 6'-

diamidino-2-phenylindole.

Reverse Transcription (RT)-PCR analysis of
pluripotent and differentiation expression: RT-PCR
reactions to detect pluripotent (Oct4 and Nanog) and
endo-mesoderm differentiation (endoderm lineage: a-
fetoprotein and mesoderm lineage: Flk-1, PECAM and
collagen 1V) transcripts were performed according to
Kishigami et al. (2006) with slight changes in the
cDNA preparation and the use of Taq DNA
polymerase. Total RNA from pES cells, EBs and

fibroblast cells was prepared using the RNeasy
Protect Mini Kit (Qiagen) and was reversely
transcribed using the SuperScript III First-Strand
Synthesis System (Invitrogen). Ex Taq Hot Start
Version (Takara, Shiga, Japan) was used in the PCR
reaction (Table 1).

Table 1. Properties of the oligonucleotide primers used in RT-PCR reaction

Primer Size (bp) Annealing (°C) Sequence
Oct4 293 58 (Forward) 5-GGCGTTCTCTTTGGAAAGGTGTTC-3'
(Reverse)  5'-CTCGAACCACATCCTTCTCT-3'
Nanog 449 58 (Forward) 5'- TGAGAT-GCTCTGCACAGAGG-3'
(Reverse)  5'-CAGATGCGTTCACCAGATAG -3'
Flk-1 599 58 (Forward) 5'-CCTGGTCAAACAGCTCATCA-3'
(Reverse)  5-AAGCGTCTGCCTCAATCACT-3'
PECAM 588 58 (Forward) 5-AGACTTTAACCAAGGGCGGT-3'
(Reverse)  5-TAGCCAGGTTGCGAAGAACT-3'
Collagen IV 463 58 (Forward) 5-CAAGCATAGTGGTCCGAGTC-3'
(Reverse)  5'-AGGCAGGTCAAGTTCTAGCG-3'
a-Fetoprotein 494 58 (Forward) 5'AGTGCGTGACGGAGAAGAAT-3'
(Reverse)  5-TGTCTGGAAGCACTCCTCCT-3'
GAPDH 27 58 (Forward) 5-ACCTCAACTACATGGTCTAC-3'

(Reverse)

5'-TTGTCATTGAGAGCAATGCC -3'




