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Figure S2.  Comparison of the fold change of probes differentially expressed in Mesp1 gain-of-function and Mesp1-GFP microarray experiments. (A) All 
probes which are significantly up-regulated or down-regulated by ≥1.5-fold in duplicate biological samples in Mesp1-GFP cells (Mesp1 reporter) and after 
Mesp1 gain of function (Mesp1 GOF) are plotted and defined in three categories: coherent (green) represents the probes affected in the same direction in 
Mesp1-GFP cells and after Mesp1 gain of function; incoherent (red) represents the probes affected in opposite directions in Mesp1-GFP cells and after 
Mesp1 gain of function; one condition (yellow) represents that the probes significantly changed in either Mesp1-GFP cells or in Mesp1 gain-of-function ex-
periments but not in both conditions. (B) Distribution of genes according to their coherence. The proportion of coherent genes is significantly much higher 
than that of incoherent ones demonstrating that there are very few probes which vary in opposite directions in Mesp1-GOF and Mesp1-GFP experiments. 
The graph follows the same color code as in A. The asterisk indicates a statistically significant distribution as calculated by 2 (P < 0.05). n = 2.
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Figure S3.  Mesp1 is expressed in a subpopulation of Bry/Flk1-expressing cells. (A) Kinetics of Brachyury (Bry)-GFP expression as detected by FACS dur-
ing ESC differentiation. Data represent the means and SEM of three biologically independent experiments. (B) Detection of CXCR4, PDGFRa, and Flk1 on 
Bry-GFP–positive cells by FACS at D3 of ESC differentiation. At D3, Bry+/Flk1+ cells can be separated into two distinct populations, one population coex-
pressing PDGFRa and Flk1 and the other expressing Flk1 but negative for PDGFRa. Percentages of Bry-GFP cells in each quadrant are shown, and the per-
centage of CXCR4/PDGFRa/Flk1 TP cells are shown in parentheses. (C) FACS analysis of GFP expression in CXCR4/PDGFRa/Flk1 TP cells from control 
ESCs (left) and Bry-GFP ESCs (right) at D3 of ESC differentiation. All CXCR4/PDGFRa/Flk1 TP cells are Bry-GFP positive. (D) RT-PCR analysis of Mesp1 ex-
pression (left) and the hemangioblast marker Scl in different cell populations at D3. Mesp1 is preferentially expressed in CXCR4/PDGFRa/Flk1 TP cells and 
in Bry+/PDGFRa+/Flk1+ populations, whereas Scl is preferentially expressed in the Bry+/PDGRa/Flk1+ population. Means ± SEM. n = 3.
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Figure S4.  Inducible gene expression in Mesp1, Isl1, and Mesp1/Isl1 ESCs. (A) RT-PCR analysis of Mesp1 (right) and Isl1 (left) expression in Dox-inducible 
Mesp1, Isl1, and Mesp1/Isl1 ESCs at D4, 48 h after Dox addition. Data are normalized for mRNA expression in undifferentiated ESCs. Means ± SEM 
(n = 3). (B) Immunostaining on cytospin slides of Mesp1 and Isl1 expression in Mesp1, Isl1, and Mesp1/Isl1 Dox-inducible ESCs at D4 in the absence or 
presence of Dox for 48 h. Mesp1 expression is detected using an anti-Flag antibody. Bars, 50 µm.
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Video 1.  Beating areas in differentiated Mesp1-expressing cells. Time-lapse imaging of Mesp1-GFP–expressing cells after 8 d 
of differentiation after their isolation and replating at D3 of ESC differentiation. Video displays 15 images/s.

Video 2.  Absence of beating areas in differentiated Mesp1-GFP–negative cells. Time-lapse imaging of Mesp1-GFP–negative 
cells after 8 d of differentiation after their isolation and replating at D3 of ESC differentiation. Video displays 15 images/s.

Video 3.  Beating areas in all sorted cells. Time-lapse imaging of all sorted cells after 8 d of differentiation after their isolation 
and replating at D3 of ESC differentiation. Video displays 15 images/s.
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Table S1.  Functional annotation chart of Mesp1-enriched genes (from DAVID bioinformatic resources version 6.7)

Category Term Count Percentage P-value Benjamini

GO:0007507 Heart development 22 10.6 2.4E-13 3.4E-10
GO:0001501 Skeletal system development 24 11.5 4.3E-13 3.0E-10
GO:0048598 Embryonic morphogenesis 26 12.5 1.0E-12 4.9E-10
GO:0007389 Pattern specification process 22 10.6 2.6E-11 9.1E-09
GO:0048729 Tissue morphogenesis 20 9.6 6.5E-11 1.8E-08
GO:0045165 Cell fate commitment 16 7.7 2.4E-10 5.7E-08
GO:0003007 Heart morphogenesis 12 5.8 1.1E-09 2.3E-07
GO:0007498 Mesoderm development 11 5.3 1.8E-09 3.1E-07
GO:0007167 Enzyme linked receptor protein signaling pathway 19 9.1 4.7E-09 7.3E-07
GO:0009792 Embryonic development ending in birth or egg hatching 23 11.1 7.4E-09 1.0E-06
GO:0035295 Tube development 18 8.7 1.8E-08 2.3E-06
GO:0043009 Chordate embryonic development 22 10.6 3.2E-08 3.7E-06
GO:0003002 Regionalization 16 7.7 4.3E-08 4.6E-06
GO:0044421 Extracellular region part 29 13.9 5.9E-08 1.0E-05
GO:0035239 Tube morphogenesis 14 6.7 1.4E-07 1.4E-05
GO:0048754 Branching morphogenesis of a tube 11 5.3 1.6E-07 1.5E-05
GO:0048568 Embryonic organ development 16 7.7 2.0E-07 1.8E-05
GO:0001568 Blood vessel development 16 7.7 2.4E-07 2.0E-05
GO:0048332 Mesoderm morphogenesis 8 3.8 2.9E-07 2.3E-05
GO:0001763 Morphogenesis of a branching structure 12 5.8 3.0E-07 2.2E-05
GO:0001944 Vasculature development 16 7.7 3.3E-07 2.3E-05
GO:0005578 Proteinaceous extracellular matrix 17 8.2 3.4E-07 3.0E-05
GO:0042127 Regulation of cell proliferation 23 11.1 4.7E-07 3.2E-05
GO:0031012 Extracellular matrix 17 8.2 5.7E-07 3.4E-05
GO:0007155 Cell adhesion 23 11.1 9.5E-07 6.1E-05
GO:0022610 Biological adhesion 23 11.1 9.8E-07 6.0E-05
GO:0003700 Transcription factor activity 27 13.0 1.9E-06 5.6E-04
GO:0005886 Plasma membrane 60 28.8 1.9E-06 8.6E-05
GO:0009952 Anterior/posterior pattern formation 12 5.8 2.3E-06 1.3E-04
GO:0007369 Gastrulation 9 4.3 2.8E-06 1.6E-04
GO:0048705 Skeletal system morphogenesis 11 5.3 3.6E-06 2.0E-04
GO:0001707 Mesoderm formation 7 3.4 3.9E-06 2.1E-04
GO:0007178 Transmembrane receptor protein serine/threonine kinase 

signaling pathway
9 4.3 4.2E-06 2.1E-04

GO:0048514 Blood vessel morphogenesis 13 6.3 4.7E-06 2.3E-04
GO:0001704 Formation of primary germ layer 7 3.4 7.4E-06 3.5E-04
GO:0006928 Cell motion 17 8.2 8.7E-06 3.9E-04
GO:0035108 Limb morphogenesis 10 4.8 9.8E-06 4.3E-04
GO:0035107 Appendage morphogenesis 10 4.8 9.8E-06 4.3E-04
GO:0048736 Appendage development 10 4.8 1.3E-05 5.5E-04
GO:0060173 Limb development 10 4.8 1.3E-05 5.5E-04
GO:0048010 VEGF receptor signaling pathway 5 2.4 1.8E-05 7.5E-04
GO:0031226 Intrinsic to plasma membrane 20 9.6 2.0E-05 7.3E-04
GO:0035113 Embryonic appendage morphogenesis 9 4.3 2.1E-05 8.5E-04
GO:0030326 Embryonic limb morphogenesis 9 4.3 2.1E-05 8.5E-04
GO:0007411 Axon guidance 9 4.3 2.3E-05 8.9E-04
GO:0010628 Positive regulation of gene expression 19 9.1 2.3E-05 8.7E-04
GO:0048562 Embryonic organ morphogenesis 11 5.3 2.4E-05 8.9E-04
GO:0016477 Cell migration 13 6.3 3.2E-05 1.2E-03
GO:0043565 Sequence-specific DNA binding 20 9.6 4.0E-05 6.0E-03
GO:0045893 Positive regulation of transcription. DNA-dependent 17 8.2 4.0E-05 1.4E-03
GO:0005887 Integral to plasma membrane 19 9.1 4.2E-05 1.2E-03
GO:0060443 Mammary gland morphogenesis 6 2.9 4.2E-05 1.5E-03
GO:0051254 Positive regulation of RNA metabolic process 17 8.2 4.4E-05 1.5E-03
GO:0002009 Morphogenesis of an epithelium 11 5.3 4.4E-05 1.5E-03
GO:0045941 Positive regulation of transcription 18 8.7 5.7E-05 1.8E-03
GO:0005021 VEGF receptor activity 4 1.9 5.8E-05 5.8E-03
GO:0051173 Positive regulation of nitrogen compound metabolic process 19 9.1 6.1E-05 1.9E-03
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Table S1.  Functional annotation chart of Mesp1-enriched genes (from DAVID bioinformatic resources version 6.7) (Continued)

Category Term Count Percentage P-value Benjamini

GO:0048706 Embryonic skeletal system development 8 3.8 6.1E-05 1.9E-03
GO:0045596 Negative regulation of cell differentiation 11 5.3 6.8E-05 2.0E-03
GO:0030879 Mammary gland development 8 3.8 7.6E-05 2.2E-03
GO:0008285 Negative regulation of cell proliferation 12 5.8 8.2E-05 2.3E-03
GO:0060348 Bone development 9 4.3 8.6E-05 2.4E-03
GO:0030528 Transcription regulator activity 31 14.9 9.7E-05 7.3E-03
GO:0060429 Epithelium development 13 6.3 1.0E-04 2.9E-03
GO:0045944 Positive regulation of transcription from RNA polymerase II 

promoter
15 7.2 1.0E-04 2.8E-03

GO:0031328 Positive regulation of cellular biosynthetic process 19 9.1 1.1E-04 3.0E-03
GO:0009891 Positive regulation of biosynthetic process 19 9.1 1.3E-04 3.3E-03
GO:0045935 Positive regulation of nucleobase. nucleoside. nucleotide 

and nucleic acid metabolic process
18 8.7 1.3E-04 3.4E-03

GO:0005576 Extracellular region 37 17.8 1.5E-04 3.8E-03
GO:0007409 Axonogenesis 10 4.8 1.5E-04 3.8E-03
GO:0051674 Localization of cell 13 6.3 1.6E-04 4.0E-03
GO:0048870 Cell motility 13 6.3 1.6E-04 4.0E-03
GO:0030509 BMP signaling pathway 5 2.4 1.8E-04 4.3E-03
GO:0001667 Ameboidal cell migration 6 2.9 1.9E-04 4.6E-03
GO:0007267 Cell–cell signaling 13 6.3 2.0E-04 4.6E-03
GO:0010557 Positive regulation of macromolecule biosynthetic process 18 8.7 2.1E-04 4.9E-03
GO:0000904 Cell morphogenesis involved in differentiation 11 5.3 2.4E-04 5.4E-03
GO:0048812 Neuron projection morphogenesis 10 4.8 2.7E-04 6.0E-03
GO:0007423 Sensory organ development 12 5.8 2.7E-04 6.0E-03
GO:0001503 Ossification 8 3.8 2.8E-04 6.1E-03
GO:0042471 Ear morphogenesis 7 3.4 3.0E-04 6.3E-03
GO:0008083 Growth factor activity 9 4.3 3.0E-04 1.8E-02
GO:0032989 Cellular component morphogenesis 14 6.7 3.1E-04 6.6E-03
GO:0030182 Neuron differentiation 15 7.2 3.2E-04 6.6E-03
GO:0051216 Cartilage development 7 3.4 3.4E-04 7.0E-03
GO:0001701 In utero embryonic development 12 5.8 3.8E-04 7.5E-03
GO:0030323 Respiratory tube development 8 3.8 4.2E-04 8.2E-03
GO:0006357 Regulation of transcription from RNA polymerase II  

promoter
19 9.1 4.3E-04 8.2E-03

GO:0022612 Gland morphogenesis 7 3.4 5.1E-04 9.7E-03
GO:0007169 Transmembrane receptor protein tyrosine kinase signaling 

pathway
10 4.8 5.1E-04 9.6E-03

GO:0048566 Embryonic gut development 4 1.9 5.6E-04 1.0E-02
GO:0042474 Middle ear morphogenesis 4 1.9 5.6E-04 1.0E-02
GO:0010604 Positive regulation of macromolecule metabolic process 19 9.1 5.9E-04 1.1E-02
GO:0048732 Gland development 10 4.8 6.2E-04 1.1E-02
GO:0008284 Positive regulation of cell proliferation 12 5.8 6.3E-04 1.1E-02
GO:0007166 Cell surface receptor linked signal transduction 48 23.1 6.9E-04 1.2E-02
GO:0001708 Cell fate specification 6 2.9 6.9E-04 1.2E-02
GO:0048858 Cell projection morphogenesis 10 4.8 7.4E-04 1.3E-02
GO:0060021 Palate development 5 2.4 7.8E-04 1.3E-02
GO:0060592 Mammary gland formation 3 1.4 8.4E-04 1.4E-02
GO:0035050 Embryonic heart tube development 4 1.9 8.5E-04 1.4E-02
GO:0005615 Extracellular space 16 7.7 8.6E-04 1.9E-02
GO:0050678 Regulation of epithelial cell proliferation 6 2.9 9.4E-04 1.5E-02
GO:0048704 Embryonic skeletal system morphogenesis 6 2.9 1.0E-03 1.6E-02
GO:0032990 Cell part morphogenesis 10 4.8 1.0E-03 1.7E-02
GO:0001525 Angiogenesis 8 3.8 1.1E-03 1.7E-02
GO:0048565 Gut development 5 2.4 1.2E-03 1.8E-02
GO:0000902 Cell morphogenesis 12 5.8 1.3E-03 1.9E-02
GO:0031175 Neuron projection development 10 4.8 1.3E-03 1.9E-02
GO:0043583 Ear development 7 3.4 1.6E-03 2.3E-02
GO:0007223 Wnt receptor signaling pathway. calcium modulating  

pathway
4 1.9 1.7E-03 2.5E-02
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Table S1.  Functional annotation chart of Mesp1-enriched genes (from DAVID bioinformatic resources version 6.7) (Continued)

Category Term Count Percentage P-value Benjamini

GO:0031128 Developmental induction 4 1.9 1.9E-03 2.8E-02
GO:0045168 Cell–cell signaling involved in cell fate specification 4 1.9 1.9E-03 2.8E-02
GO:0031327 Negative regulation of cellular biosynthetic process 14 6.7 2.0E-03 2.9E-02
GO:0060685 Regulation of prostatic bud formation 3 1.4 2.1E-03 3.0E-02
GO:0016337 Cell–cell adhesion 10 4.8 2.2E-03 3.1E-02
GO:0060562 Epithelial tube morphogenesis 7 3.4 2.2E-03 3.1E-02
GO:0030324 Lung development 7 3.4 2.2E-03 3.1E-02
GO:0048286 Lung alveolus development 4 1.9 2.2E-03 3.1E-02
GO:0009890 Negative regulation of biosynthetic process 14 6.7 2.2E-03 3.0E-02
GO:0006355 Regulation of transcription. DNA-dependent 31 14.9 2.4E-03 3.2E-02
GO:0014031 Mesenchymal cell development 5 2.4 2.4E-03 3.2E-02
GO:0048663 Neuron fate commitment 5 2.4 2.4E-03 3.2E-02
GO:0005509 Calcium ion binding 21 10.1 2.7E-03 1.3E-01
GO:0048666 Neuron development 11 5.3 2.8E-03 3.7E-02
GO:0048762 Mesenchymal cell differentiation 5 2.4 2.8E-03 3.7E-02
GO:0007156 Homophilic cell adhesion 7 3.4 2.8E-03 3.7E-02
GO:0042692 Muscle cell differentiation 7 3.4 2.8E-03 3.7E-02
GO:0001569 Patterning of blood vessels 4 1.9 2.9E-03 3.7E-02
GO:0051252 Regulation of RNA metabolic process 31 14.9 3.0E-03 3.8E-02
GO:0060485 Mesenchyme development 5 2.4 3.0E-03 3.8E-02
GO:0045934 Negative regulation of nucleobase. nucleoside. nucleotide 

and nucleic acid metabolic process
13 6.3 3.0E-03 3.8E-02

GO:0060284 Regulation of cell development 8 3.8 3.1E-03 3.8E-02
GO:0010605 Negative regulation of macromolecule metabolic process 15 7.2 3.1E-03 3.8E-02
GO:0051172 Negative regulation of nitrogen compound metabolic  

process
13 6.3 3.3E-03 4.0E-02

GO:0044459 Plasma membrane part 32 15.4 3.5E-03 6.7E-02
GO:0060603 Mammary gland duct morphogenesis 4 1.9 3.6E-03 4.4E-02
GO:0001947 Heart looping 4 1.9 3.6E-03 4.4E-02
GO:0060541 Respiratory system development 7 3.4 3.8E-03 4.5E-02
GO:0010629 Negative regulation of gene expression 13 6.3 3.9E-03 4.6E-02
GO:0035282 Segmentation 5 2.4 4.0E-03 4.7E-02
GO:0030900 Forebrain development 8 3.8 4.0E-03 4.7E-02
GO:0001709 Cell fate determination 4 1.9 4.0E-03 4.6E-02
GO:0010558 Negative regulation of macromolecule biosynthetic process 13 6.3 4.6E-03 5.2E-02
GO:0045449 Regulation of transcription 41 19.7 4.7E-03 5.3E-02
GO:0048738 Cardiac muscle tissue development 5 2.4 4.8E-03 5.4E-02
GO:0060441 Branching involved in lung morphogenesis 3 1.4 4.9E-03 5.4E-02
GO:0030030 Cell projection organization 11 5.3 5.1E-03 5.7E-02
GO:0045597 Positive regulation of cell differentiation 8 3.8 5.2E-03 5.7E-02
GO:0016481 Negative regulation of transcription 12 5.8 5.3E-03 5.7E-02
GO:0007517 Muscle organ development 8 3.8 5.3E-03 5.8E-02
GO:0060537 Muscle tissue development 7 3.4 5.9E-03 6.3E-02
GO:0051145 SMC differentiation 3 1.4 6.0E-03 6.4E-02
GO:0051148 Negative regulation of muscle cell differentiation 3 1.4 6.0E-03 6.4E-02
GO:0014032 Neural crest cell development 4 1.9 7.1E-03 7.4E-02
GO:0014033 Neural crest cell differentiation 4 1.9 7.1E-03 7.4E-02
GO:0048546 Digestive tract morphogenesis 4 1.9 7.1E-03 7.4E-02
GO:0009953 Dorsal/ventral pattern formation 5 2.4 7.3E-03 7.5E-02
GO:0030198 Extracellular matrix organization 6 2.9 7.3E-03 7.6E-02
GO:0055123 Digestive system development 4 1.9 7.7E-03 7.9E-02
GO:0043005 Neuron projection 9 4.3 7.7E-03 1.3E-01
GO:0009880 Embryonic pattern specification 4 1.9 8.4E-03 8.5E-02
GO:0030902 Hindbrain development 5 2.4 8.5E-03 8.5E-02
GO:0040007 Growth 8 3.8 8.7E-03 8.6E-02
GO:0043062 Extracellular structure organization 7 3.4 9.1E-03 9.0E-02
GO:0003013 Circulatory system process 6 2.9 1.1E-02 1.0E-01
GO:0008015 Blood circulation 6 2.9 1.1E-02 1.0E-01
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Table S1.  Functional annotation chart of Mesp1-enriched genes (from DAVID bioinformatic resources version 6.7) (Continued)

Category Term Count Percentage P-value Benjamini

GO:0001654 Eye development 7 3.4 1.2E-02 1.1E-01
GO:0007439 Ectodermal gut development 3 1.4 1.2E-02 1.1E-01
GO:0048567 Ectodermal gut morphogenesis 3 1.4 1.2E-02 1.1E-01
GO:0046872 Metal ion binding 61 29.3 1.2E-02 4.1E-01
GO:0045892 Negative regulation of transcription. DNA-dependent 10 4.8 1.2E-02 1.1E-01
GO:0005539 Glycosaminoglycan binding 6 2.9 1.2E-02 3.7E-01
GO:0003677 DNA binding 33 15.9 1.2E-02 3.4E-01
GO:0001756 Somitogenesis 4 1.9 1.3E-02 1.2E-01
GO:0042475 Odontogenesis of dentine-containing tooth 4 1.9 1.3E-02 1.2E-01
GO:0001759 Induction of an organ 3 1.4 1.4E-02 1.3E-01
GO:0016202 Regulation of striated muscle tissue development 4 1.9 1.4E-02 1.3E-01
GO:0043169 Cation binding 61 29.3 1.4E-02 3.6E-01
GO:0051094 Positive regulation of developmental process 8 3.8 1.5E-02 1.3E-01
GO:0045785 Positive regulation of cell adhesion 4 1.9 1.5E-02 1.3E-01
GO:0048634 Regulation of muscle development 4 1.9 1.5E-02 1.3E-01
GO:0007368 Determination of left/right symmetry 4 1.9 1.5E-02 1.3E-01
GO:0060560 Developmental growth involved in morphogenesis 3 1.4 1.5E-02 1.4E-01
GO:0009855 Determination of bilateral symmetry 4 1.9 1.6E-02 1.4E-01
GO:0009799 Determination of symmetry 4 1.9 1.6E-02 1.4E-01
GO:0030855 Epithelial cell differentiation 6 2.9 1.6E-02 1.4E-01
GO:0042476 Odontogenesis 4 1.9 1.7E-02 1.4E-01
GO:0042383 Sarcolemma 4 1.9 1.7E-02 2.4E-01
GO:0045995 Regulation of embryonic development 3 1.4 1.7E-02 1.5E-01
GO:0060425 Lung morphogenesis 3 1.4 1.7E-02 1.5E-01
GO:0008201 Heparin binding 5 2.4 1.8E-02 3.9E-01
GO:0014706 Striated muscle tissue development 6 2.9 1.8E-02 1.6E-01
GO:0043167 Ion binding 61 29.3 1.9E-02 3.8E-01
GO:0001871 Pattern binding 6 2.9 1.9E-02 3.7E-01
GO:0030247 Polysaccharide binding 6 2.9 1.9E-02 3.7E-01
GO:0007179 Transforming growth factor beta receptor signaling pathway 4 1.9 2.0E-02 1.7E-01
GO:0016055 Wnt receptor signaling pathway 6 2.9 2.0E-02 1.7E-01
GO:0007548 Sex differentiation 6 2.9 2.0E-02 1.7E-01
GO:0050767 Regulation of neurogenesis 6 2.9 2.1E-02 1.8E-01
GO:0060444 Branching involved in mammary gland duct morphogenesis 3 1.4 2.1E-02 1.8E-01
GO:0000122 Negative regulation of transcription from RNA polymerase 

II promoter
8 3.8 2.1E-02 1.8E-01

GO:0042592 Homeostatic process 14 6.7 2.4E-02 1.9E-01
GO:0035054 Embryonic heart tube anterior/posterior pattern formation 2 1.0 2.4E-02 1.9E-01
GO:0007219 Notch signaling pathway 4 1.9 2.7E-02 2.1E-01
GO:0008589 Regulation of smoothened signaling pathway 3 1.4 2.8E-02 2.2E-01
GO:0002053 Positive regulation of mesenchymal cell proliferation 3 1.4 2.8E-02 2.2E-01
GO:0007157 Heterophilic cell adhesion 3 1.4 2.8E-02 2.2E-01
GO:0004714 Transmembrane receptor protein tyrosine kinase activity 4 1.9 3.0E-02 4.8E-01
GO:0010464 Regulation of mesenchymal cell proliferation 3 1.4 3.1E-02 2.4E-01
GO:0001755 Neural crest cell migration 3 1.4 3.1E-02 2.4E-01
GO:0001655 Urogenital system development 6 2.9 3.1E-02 2.4E-01
GO:0048589 Developmental growth 5 2.4 3.2E-02 2.4E-01
GO:0051960 Regulation of nervous system development 6 2.9 3.3E-02 2.5E-01
GO:0048701 Embryonic cranial skeleton morphogenesis 3 1.4 3.3E-02 2.5E-01
GO:0021700 Developmental maturation 5 2.4 3.3E-02 2.5E-01
GO:0010159 Specification of organ position 2 1.0 3.6E-02 2.6E-01
GO:0060596 Mammary placode formation 2 1.0 3.6E-02 2.6E-01
GO:0060686 Negative regulation of prostatic bud formation 2 1.0 3.6E-02 2.6E-01
GO:0021570 Rhombomere 4 development 2 1.0 3.6E-02 2.6E-01
GO:0060688 Regulation of morphogenesis of a branching structure 3 1.4 3.6E-02 2.6E-01
GO:0050840 Extracellular matrix binding 3 1.4 3.6E-02 5.2E-01
GO:0045137 Development of primary sexual characteristics 5 2.4 3.6E-02 2.6E-01
GO:0050673 Epithelial cell proliferation 3 1.4 3.9E-02 2.8E-01
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Table S1.  Functional annotation chart of Mesp1-enriched genes (from DAVID bioinformatic resources version 6.7) (Continued)

Category Term Count Percentage P-value Benjamini

GO:0048547 Gut morphogenesis 3 1.4 3.9E-02 2.8E-01
GO:0001822 Kidney development 5 2.4 4.0E-02 2.8E-01
GO:0003006 Reproductive developmental process 8 3.8 4.0E-02 2.8E-01
GO:0008361 Regulation of cell size 5 2.4 4.1E-02 2.9E-01
GO:0051147 Regulation of muscle cell differentiation 3 1.4 4.1E-02 2.9E-01
GO:0010811 Positive regulation of cell-substrate adhesion 3 1.4 4.1E-02 2.9E-01
GO:0050680 Negative regulation of epithelial cell proliferation 3 1.4 4.1E-02 2.9E-01
GO:0046660 Female sex differentiation 4 1.9 4.1E-02 2.9E-01
GO:0030817 Regulation of cAMP biosynthetic process 4 1.9 4.3E-02 2.9E-01
GO:0008217 Regulation of blood pressure 4 1.9 4.3E-02 2.9E-01
GO:0042472 Inner ear morphogenesis 4 1.9 4.6E-02 3.1E-01
GO:0030814 Regulation of cAMP metabolic process 4 1.9 4.6E-02 3.1E-01
GO:0051240 Positive regulation of multicellular organismal process 6 2.9 4.7E-02 3.1E-01
GO:0042733 Embryonic digit morphogenesis 3 1.4 4.7E-02 3.1E-01
GO:0021983 Pituitary gland development 3 1.4 4.7E-02 3.1E-01
GO:0021561 Facial nerve development 2 1.0 4.7E-02 3.1E-01
GO:0021604 Cranial nerve structural organization 2 1.0 4.7E-02 3.1E-01
GO:0007386 Compartment specification 2 1.0 4.7E-02 3.1E-01
GO:0021612 Facial nerve structural organization 2 1.0 4.7E-02 3.1E-01
GO:0042693 Muscle cell fate commitment 2 1.0 4.7E-02 3.1E-01
GO:0021610 Facial nerve morphogenesis 2 1.0 4.7E-02 3.1E-01
GO:0004713 Protein tyrosine kinase activity 6 2.9 4.8E-02 6.1E-01
GO:0008543 Fibroblast growth factor receptor signaling pathway 3 1.4 5.0E-02 3.3E-01

Accession numbers are obtained from the Gene Ontology database. DAVID, Database for Annotation, Visualization, and Integrated Discovery.
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Table S2.  Primers used for RT-PCR and single-cell PCR

Gene Sense sequence (5→3) Antisense sequence (5→3)

RT-PCR
Mesp1 GTCTGCAGCGGGGTGTCGTG CGGCGGCGTCCAGGTTTCTA
GFP TCAAGGACGACGGCAACTACAAGA GGCGGCGGTCACGAACTC
Nkx2-5 CTCCGATCCATCCCACTTTA AGTGTGGAATCCGTCGAAAG
Gata4 GCTGCGGCTGGAGTGGAGTTT GGATGGCCCTGGTCTGTGTCA
Mef2c AGGCACCAGCGCAGGGAATG CCACCGGGGTAGCCAATGACT
Hand1 GGTCGGCAGGTCCTTCGTGTC GTGCGGCGGGTGTGAGTGG
Hand2 CCCGCCGACACCAAACTCTC CCCCCGGCTCACTGCTCTC
Tbx5 CTACCCCGCGCCCACTCTCAT TGCGGTCGGGGTCCAACACT
Tbx20 GCGCAGTGGGCTTACAGTTTTGAGT AAGCGTCCGTTCCCAGGTTTTG
Isl1 AGCAGCAACCCAACGACAAAACTA GTATCTGGGAGCTGCGAGGACAT
Tbx18 GGCGGCCGCGTTCCTGCTTCC TGCCTCCCGAGATCTGTCCCCTTCC
Wt1 ACGGCCCCCATGCTCTGTG TTCCGGCTATGCATCTGTAAGTGG
Trop T2 GCGGAAGAGTGGGAAGAGACAGAC GCACGGGGCAAGGACACAAG
aMHC GCTGGGCTCCCTGGACATTGAC CCTGGGCCTGGATTCTGGTGAT
Mlc2v ACTTCACCGTGTTCCTCACGATGT TCCGTGGGTAATGATGTGGACCAA
Mlc2a AAGGGAAGGGTCCCATCAACTTCA AACAGTTGCTCTACCTCAGCAGGA
CD31 AATGGCAACTGGAGCGAGCACT GGAGAAGGCGAGGAGGGTTAGGT
Kcne1 CTGGGCTTCTTCGGCTTCTTCAC CTACGGCCGCCTGGTTTTCAAT
CXCR4 GTGACCGCCTTTACCCCGATAGC TGACCCCCAAAAGGATGAAGGAGT
PDGFRa CTGGTGCCTGCCTCCTATGAC CACGATCGTTTCTCCTGCCTTAT
Flk1 AGAATGCGGGCTCCTGACTACACT GGCCGGCTCTTTCGCTTACTG
VLDLR GTGGCGCCCGTTCTACTCAG TGGGCTCCGCAGGTTGGTG
CCR7 CGCCCGCGTGCTTCTCATC CCTCGCCGCTGTTCTTCTGGA
CXCR7 CAGGCGACCAGGAGAAGCACAGTA AGCACGGGGTTGACACAGCAGTS
Agtrl1b GACCTTTGCCCTGTGCTGGATG GCTGTGCCCGGAAGAATAACTGG
CD160 CTACCCCAGGCAACAAAA TGGCATTCAAGGACTATACATCAGC
L1Cam AAGGGCCAGTGCAATTTCAGGTTC CCTCGCACAGGGCCAGTTCCATTAG
6-integrin CCCGGCCAGTGATTAACATTCTA CACGCCCGCTGCTTCTGC
Mesp2 CGCCTGGCCATCCGCTACAT ACCCCCAGGACACCCCACTACT
Myoc GTGGGCCCAGCATTTTCAACATC CCTCCCCATTTTCCCCACTTC
Gata6 GCCGCACCGCTGACTCCTG ACGCGCTTCTGTGGCTTGATGA
FoxH1 GGGGCCTCGCGACAACTCTC ACTGCCTGGACCTGACGGATAAT
Tbx1 CAGCCCCGATTCCATGTTGTCTAT GGTTCCGGGGCCAGTCCTC
Tbx2 GAACGGCCGTCGGGAGAAAAG TGGGGGAGGGCGGTGGTT
Tbx3 ACCGGCATCCCTTTCTCATCC CCTTACCGGCCACCATCCAC
Smarcd3 CCGGCTGCTGGGGTTACACA TTAGGCGGGGGCAGTCAAAAAT
FoxF1a AGCCGCCAACCCCCTGTC TAAGATCCTCCGCCTGTTGTATGC
Etv2 GGCACCAGAGTCCAGCATTCA ACAGCCGGGCCACCTCTTTG
Hey2 CGAAAGCGACCTGGACGAGAC CCCCCTGTAGCCTGGAGCATC
Snail GCCTGGGCGCTCTGAAG AGGCCTGGCACTGGTATCTCT
Foxc2 CAGAACGCGCCAGAGAAGAAGAT CCGCCGCCGCCGCAGGAAG
Twist1 CGCCCCGCTCCTCTGCTCTA GTCCGGCTCCTCCTCGCTGTT
Twist2 AGGCGCATGCGGAACTGGAT AAACACTTGGGCACTGGGGTCAT
Foxc1 CCGGCCCCTATGAGCGTGTA TTCTTGTCCGGGGCATTCTGG
-Actin ACCAACTGGGACGATATGGAGAAGA TACGACCAGAGGCATACAGGGACAA
TATA-BP TGTACCGCAGCTTCAAAATATTGTAT AAATCAACGCAGTTGTCCGTG
Single-cell PCR
VE-cadherin GCCTGGCTGAACCGTAACTGC CTCGCTTGGGCCTCTTTGTGTC
CD31 AATGGCAACTGGAGCGAGCACT GGAGAAGGCGAGGAGGGTTAGGT
SMA ATCAGCAAACAGGAATACGACGAA AGGAATGATTTGGAAAGGAACTGG
TropT2 AAGTCACCGGGCGTTGGAAATAGA ATAGTGCGGGCATAGGGGTCAGG
Isl1 CCACAAGCAGCCGGAGAAGAC GAGGGTTGGCGGCATAGCAG
Tbx5 AATGTACATCGGCCACCCTCCTCT GCCCGACATCCTAGCTCCATACG
Foxc2 CAGCCCAGCAAAACGAAATACAGA CATGGTGACGTGGGGAGAAAAGA
Snail CCCCCGCCCCCATTTGTC CTCCCGGGGCCACCTGTTG
Gata4 CCATGGTGCCTTCCCTTCCTCT CTCCCGTCTATCACCTTTGTCCTT
Myocardin TTAGGAAGAAACTGGGGATGTG TCTGAGAGCCTTGGCCAAACTGTAT
Hand2 CCCCGCCTCCTTACCCAACTC GACGGAAGCGCACAAAAACAAGA
-Actin TGGCTGGCCGGGACCTGA ACCGCTCGTTGCCAATAGTGATGA
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