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Inventory of Supplemental Information

1. Supplementary Figure S1-S7

Supplemental Figure S1. Correlation of gene expression response to the induction of
TFs with tissue-specific gene expression. — related to Figure 1-5

Supplemental Figure S2. FACS analysis for mesoderm, endoderm, and neural
progenitor markers using ES cells carrying Myodl, Hnf4a, or Ascll gene — related to
Figure 2, 3, and 5.

Supplemental Figure S3. Immunostaining for endoderm and hepatocyte markers, at
differentiation 7 days using ES cells carrying Hnfda, Foxal, Gata2, Gata3, or Gbx2
gene — related to Figure 3.

Supplemental Figure S4. Immunostaining for pan-neuron markers at differentiation 5
and 7 days using ESCs carrying Ascll gene — related to Figure 5.

Supplemental Figure S5. Heat map from microarray data demonstrating global gene
expression pattern in differentiated cells by induction of Foxal — related to Figure 6.
Supplemental Figure S6. gPCR for linage specific-genes at differentiation 7 days —
related to Figure 6.

Supplemental Figure S7. Myogenic cells or neurons are induced by synthetic mRNA
in a dose-dependent manner — related to Figure 7.

2. Supplemental Table
Supplemental Table 1. Primer list for ChlIP — related to Figure 6.



Spinal cord

Cerebellum

Amygdala

Cerebral col

Cerebral conex prefrontal
Hippocampus

|| Pitulta
B Dcrsal root ?angha
Olfactory bulb
1 Joays Retina
| Lens

E 7 ] I Eyecup
L J i = ins, ;
Epidermis
Placenta
Umbilical cord
11 ] 2 Bladder
2 i Lung
Stomach
| | Intestine small
2 Intestine large
Uterus
Adipose white
Adipose brown
Heart
Skeletal muscle
Osteoblast day14
Osteoblast day21
Osteoblast day5
Flbroblasts C H/10T1/2
Myoblasts C2C12
Fibroblasts 3T3-L1
Fibroblasts NIH/3T3
| Mammary gland non-lactating
Mammary gland lactating
Duct cells mIMCD-3
Kidney
Liver
Pancreas
Prostate
Salivary gland
Adrena gland
Ovary
Testis
- L _l il Macrophage peri LPS thio 7hrs
Macrophage one marrow 24h LPS

| L

IT

]
IHEE EE

T 1
| mE
||
|
= |

H

] P .age peri LPS thio Ohrs
1] 11 R M phage peri LPS thio 1hrs
(b{licroglja

Mast cells

Bone marrow

Dendritic cells myeloid CD8a-
Dendnnc plasmacytoid B220+
] | ftes maci+gri+
Bone

Lymph nodes

Spleen

Dendntlc cells lymphoid CD8a+
NK cells

B-cells marginal zone
T-cells foxP3+
T-cells CD4+
T-cells CD8+
Thy SP CD4+
Thy DP CD4+CD8+
I/Ih 24 SP CD8+ 5
a erythrocyte progenitor
Follicular B—ceﬁ’;
2 Stem cells HSC
Embryonic stem line Bruce4 p13
Embryonic stem line V26 2 p16

1]
|

7-5-3 35 791113

z-value:

Supplemental Figure 1 Correlation of gene expression response to the induction of
TFs with tissue-specific gene expression from the GNF ver.3 database (Figure
reproduced from Correa-Cerro et al., 2011).
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Supplemental Figure 2 FACS analysis for mesoderm, endoderm, and neural
progenitor markers using ES cells carrying Myodl, Hnf4a, or Ascll gene.

FACS analysis for PDGFRa (mesoderm marker), FOXA2 (endoderm marker) at
differentiation 5 days, and PSA-NCAM (neural progenitor marker) at differentiation 6
days using ES cells carrying Myod1 (A), Hnf4a (B), or Ascll (C) gene (n=3
(independent experiments); *P<0.05 vs Dox+).
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Supplemental Figure 3 Induction of Hnf4a, Foxal, Gata2, or Gata3 generates
hepatocytes from ES cells.

(A) Immunostaining for SOX17 or a-fetoprotein (AFP), endoderm markers, and
albumin, a hepatocyte marker, at differentiation 7 days using ES cells carrying Hnf4a or
Foxal gene. Scale bar: 200 um. (B) Immunostaining for ALBUMIN, PAS staining,
hepatocyte markers, at differentiation 7 days using ES cells carrying Gata2, Gata3, or
Gbx2 gene.
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Supplemental Figure 4 Induction of Ascll generates neurons from ES cells.

Immunostaining for BlII-tubulin (TUJ1) and MAP2, pan-neuron markers, with DM at
differentiation 5 and 7 days using ESCs carrying Ascll gene. Upper panels, Dox+.
Lower panels, Dox-. Scale bar: 200 pum.
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Supplemental Figure 5 Foxal associates with endoderm gene expression.

Heat map from microarray data demonstrating global gene expression pattern in
differentiated cells by induction of Foxal. Red and green colors represent higher and
lower gene expression levels, respectively.
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Supplemental Figure 6 Induction of Ascll, Hnf4a, or Sfpil increases organ-specific
genes in differentiated cells.

(A) gPCR for neuron specific-genes at differentiation 7 days using ES cells carrying
Ascll gene (n=3 (independent experiments); **P<0.01 vs Dox+), (B) gPCR for
hepatocyte specific-genes at differentiation 7 days using ES cells carrying Hnf4a gene
(n=3; **P<0.01, *P<0.05 vs Dox+), (C) qPCR for blood cell specific-genes at
differentiation 7 days using ES cells carrying Sfpil gene (n=3 (independent
experiments); **P<0.01, *P<0.05 vs Dox+).



A Control mMRNA Myod1 mRNA (700 ng) Myod7 mRNA (1400 ng) Myod7 mRNA (2100 ng)

B Control mMRNA Ascl1 mRNA (700 ng) Asc/T mRNA (1400 ng) Asc/7 mRNA (2100 ng)

Supplemental Figure 7 Transfection of Myodl mRNA or Ascll mRNA induces
myogenic cells or neurons, respectively, from ESCs in a dose-dependent manner.
(A) Immunostaining for myosin heavy chain (MHC), a skeletal muscle marker, at
differentiation 11 days with Myod1l mRNA. Scale bar: 200 pum. (B) Immunostaining for
B-tubulin (TUJ1), a pan-neuron marker, at differentiation 11 days with Ascll mRNA.
Scale bar: 200 um.



ChIPDIIT F
ChIPDIIT R
ChIPDII3 F
ChIPDII3 R
ChIP Stk33 F
ChIP Stk33 R
ChIP Insm1F
ChIP Insm1R
ChIPTtr F
ChIPTtrR
ChlIP Serpinal F
ChlIP Serpinal R
ChIP Apoc3 F
ChIP Apoc3 R
ChIP Apob F
ChIP Apob R
ChIP Tal1 F
ChIPTal1 R
ChIP CD45 F
ChIP CD45 R
ChIP Csf1r F
ChIP Csf1rR
ChIPIL7Ra F
ChIPIL7Ra R

gcgtggctgtcattaagg
ggtgctgtctgcattacc

atttcctgtccgtttgectcte
gtaaatgtcgccatctgc
acagctgctggagagaggac
acttgtcccaagcctctgtg
ttgggtgagcctgtcttag
ccggccttatcttcactte
aatctccctaggcaaggttca

tataccccctcecttccaacc

gagcaaacagagaggggcta

agggatgggtgttctgactg
caggggcattacctggagta

ctcaggctctggtctggact
tgagaccaccatcagatcca
aggaggagctggcttaagga
cggggagactctcttccttc
ctcacgcaagcactctcaac
gggtcctctttgcaggaagt
agacgaaccgctaacagcat
ttccctttcaggcaacctaa
gctcccagetgctgctagttetg
gagagagggagacccaaacc
tctgcttacagcagcaatcc

Supplemental Table 1: Primer list for ChIP



