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Table S1. Primer list for gene expression analyses of mEBs for 1 to 6 days of culture and those that
underwent further cultivation on gelatin-coated dishes for 10 days. ES cells at the different passages and
those cultured in different media before mEB formation were also evaluated.

Table S2. Primer list for gene expression analyses of mEBs with the same radius for 3 different culture
conditions.

Figure S1. The average expression levels of 48 genes for mEBs with an initial cell number per drop of 500
cells/drop for days 1, 2, 3, 4, and 6.

Figure S2. The average expression levels of 6 genes (mesoderm) as a function of length of cultivation.

Figure S3. The average expression levels of 48 genes for embryonic stem (ES) cells (passages 19 and 40)
cultured with +LIF, —FBS medium. 2-dimensionally differentiated cells with —LIF, +FBS medium, and
embryoid bodies (EBs) on day 1 cultured with —LIF, +FBS medium.

Figure S4. The gene expression levels vs. Fo, for the other 23 marker genes except for those shown in Fig.
2-C.

Figure S5. (A) The rate of the beating sample number for each culture condition. 24 samples of mEBs were
evaluated for each culture condition. (B) The percentage of the beating area of the mEB-derived beating
sample normal to the whole area of the outgrowth on gelatin-coated dish. The areas of the beating and whole
outgrowth were estimated on day 10 or 11 by using Image J software.

Figure S6. The respiratory activities (Foz) and radii (rs) of mEBs cultured for 1 to 6 days of culture as a
function of each PC score axis.

Figure S7. The respiratory activities (Foz) and radii (rs) of mEBs with the same radii for the 3 different
culture conditions were plotted as a function of each PC score axis.
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Table S1. Primer list for gene expression analyses of mEBs for 1 to 6 days of culture and those that
underwent further cultivation on gelatin-coated dishes for 10 days. ES cells at the different passages and
those cultured in different media before mEB formation were also evaluated.

Gene Type

Gene
Symbol

Left Primer 5'—3’

Right Primer 5—3’

Notes (Optional)

Lifr GCTAATTCCAAGAAAGAAGTGAGG | AGCAACATGGTAAGT TGAATCCT leukemia inhibitory factor receptor EMNSMUSTO0000057190.4
Nanog TTCTTGCTTACAAGGGTCTGS AGAGGAAGGGOCGAGGAGA MNanog homeobox EMNSMUSTO0000112581 1
Pluripotancy PoubFT GTTGGAGAAGGTGGAACCAA CTCCTTCTGCAGGGCTTTC FOU domain, class 5, transcription factor 1 EMNSMUSTO0D00025271 7
Sox?2 TOOAAAAACT AATOACAMCAATCA GAAGTGOAAT TGEGATGARAN SRY-hox containing gene 2 ENSMUST00000099 151 2
Statd GGAAATAACGGTGAAGGTGCT CATGTCAAACGTGAGCGACT sigral transducer and activator of tanscription 3 | ENSMUSTODD0D092671 4
Rexo! GAGTCCACCAGCGTGAAGA GTCTTCTCCTCAGOCTTCTCO RNA exonusclease 1 homolog NM_0258523
Gatalf GOTCTOTACAGOAAGAT GAATGG TGGOACAGGACAGTOCAAG GATA binding protein 6 ENSMUSTOD000047 762 7
Afp ALGGAACTCACAGCAGACACTG | GCACAGACAATTGTAACTGTAGCA Alpha—fetoprotsin EMSMUSTO0000042705.2
Endoderm Sox!7 CACAACGCAGAGCTAAGCAA CGCTTCTCTGCCAAGGTC Transcription factor 5OX-17 ENSMUSTOO000027035.3
Lamb] TTGCGTGTGTTTGTGATCCT ATCOAGAGGOACAGTCATCA laminin B1 EMNSMUST 00000002979 7
FoxaZ GAGCAGOAACATCACCACAG COTAGGOCTTGAGGTOCAT Hepatocyte nuclear factor 3-beta ENSMUSTO0000047315.1
Sox7 CACGCTGCCTGAGAALAAC GGGAGTACTCACCCCTGTCO Transcription factor S0X-7 EMNSMUSTO0000079652 5
Pdeta CACCAGCAGOGTCAAGTG TTCOTGACATACTCCACTTTGG Platelet-derived growth factor subunit A EMNSMUSTOD000076095 6
Gsc GGAGACGAAGT ACCCAGACG COGCGGTTCTTAAACCAG Homeobox protein goosecoid EMNSMUSTO0000021 5152
Meaedomn 7 ACTCCTGGAAGGTGGAGAGG TCTTCCOTGCGCTCTCTG Brachyury protein ENSMUSTO0000074667 2
Kar COCCAALATTOCATTATGACAL CGGOTOTTTCGOSTTACTGTT Vascular endothelial growth factor receptor 2 | ENSMUSTO0000113516.1
Foxtfia AGCATCTCCACGCACTCC TGTGAGTGATACCGAGGGATG Forkhead box protein F1 EMNSMUSTO0000050684.1
Gatal COCTGAACTCGTCATAGCACT GGGAACACTGGGGTTGAA Erythroid transcription factor EMNSMUST 00000033502 6
Gata4d GGAAGACACCCCAATCTOG CATGGOCOCACAATTGAC Gated Transcription factor EMNSMUSTO0000118022.1
Actct GGTCATCACCATTGGCAAG ATGOCAGSACGATTCCATACS Actin, alpha cardiac mussle 1 EMNSMUSTOD000090269 5
BerlamRaEe Nkx2-5 GACGTAGCCTGGTGTCTCG GTGTGGAATCCGTOGAAAGT Hormeobox protein Mk-2.5 ENSMUSTO000001 57232
MhE CGCATCAAGGAGCTCACC COTGCAGCCGOATTAAGT Myosin heavy chain 6 EMNSMUST0O0000081 8575
Myh7b GOCTCTGOGGACATTGATAG GGGCAGCTGGAAGATCACT Myosin heavy chain 78 ENSMUST 00000092995 4
Trnt2 ATGTCTGACGOCGAGGAG CACTGCOTCCTSTTGOTOTT Troponin T ENSMUSTO0000027671 5
Vascular Argptl GGAAGATGGAAGCCTGGAT ACCAGAGGGATTCCCAALAT Angiopoietin-1 EMNSMUSTO0000110296.1
endothelium Angot? CACACTGACCTTCCCCAACT CCCACGTCCATGTCACAGTA Angiopoietin=2 EMSMUST 00000033846 5
Mash TOTCOTGGGAATGGACTTTG CETTGGOGAGAALACACTAAAG Asc1-001 Achaste—scute homolog 1 EMNSMUSTOD000020243 B
Paxt ACCCGGCAGAAGATCGT AG TTTGCATCTGCATGGGTCT Paired box protein Pax-6 ENSMUSTO0000111087.1
Ectoderm Sox¥ GOGAGATGATCAGCATGTACC TAGTGCTGTGGCAGCGAGT Transcription factor SOX-1 EMSMUSTOD000116111 1
Otx2 GACTGCAGGGOAGAGACG GGTAGATTTGGAGTGACGGAAD Horneokox protein OTX2 ENSMUSTO0000118578.1
Trp63 CACTOTOCATGOOCTCOA GOCCAAGSTTGCTAAGAAACT Tumor protein 63 ENSMUSTO0000040231 5
Hest ACACCGGACAAACCAAAGAT CGCCTOTTCTOCATGATAGG Transcription factor HES—1 EMSMUSTO0000023171 7
Nes CTGCAGGCCACTGAALAGTT TCTGACTCTGTAGACCCTGCTTC Nestin EMNSMUSTOD000090973.4
Map2 GGTTCCAAGGATAACAT CAAACA CATTTGGATGTCACATGGCTTA Microtubule—associated protsin 2 EMNSMUSTO0000114017.1
NEUConT Neurod? CGCAGAAGGOAAGGTGTC TTTGGTCATGTTTGCASTTCG Neurogenic differentiation factor 1 ENSMUST 00000041 099 3
Tubb3 GOGCATCAGCGTATACTACAA CATGGTTCCAGGTTCCAAGT Tubulin beta—3 chain ENSMUSTODO0DOT! 1342
Fefs AAAACCTGGTGOAGCCTAGA CATCACATTCOCGAATTAAGC Fibroblast growth factor 5 NM_0102034
Wnit3a CTTAGTGOTCTGCAGOCTGA GAGTGOTCAGAGAGGAGTACTGG wingless—related MMTY integration site 34 MM 009522 2
Hrnfda CAGCAATGGACAGATGTGTGA TGGTGATGGOTGTGGAGTOC Hepatocyte nuclear factor 4—alpha ENSMUSTO0000109411 1
Hypoxic response Eno? GAGGACACTTTCATCGCAGAC CCAGCTCTTCCTCAATTCTGA Alpha—enolase EMNSMUST 00000080926 5
Aldoa TGOCAGTATGT TACTGAGAAGGTC CATGTTGGGCTTCAGGAA Fructose-bisphosphate aldolase A ENSMUST00000032934 4
Hifla GCACTAGACAAAGTTCAGCTGAGA CGOTATCCACATCAAAGGAA Hypoxia—inducible factor 1 alpha ENSMUST 000000215306
Apoptosis Casp8 TTGAACAATGAGATCCCCAAA  {CCATTTCTACAAALATTTCAAGCAG Caspase—8 EMSMUST 00000027189 7
Caspd ACTCCTGAAGACATTTTGGAATTA TCACCATGGCTT AGAATCACA Caspase—3 ENSMUSTO0000093517 4
Tho CGGTCGOGTSATTTTCTC GGGTTATCTTCACACACCATGA TATA box binding protein ENSMUSTO0000119879.1
House Keeping Tfre TOCTTTCCTTGCATATTCTGG CCAAATAAGGATAGTOTGCATGS Transferrin receptor protein 1 ENSMUST 00000023486 7
Actb CTAAGGCCAACCGTGAAAAG ACCAGAGGCAT ACAGGGACA Actin, cytoplasmic 1 EMNSMUSTO0000100497 3
Gapdh GGGTTGCTATAATACGGACTGO CCATTTTGTCTACGGGACGA glyceraldehyde—3-phosphate dehydrogenase | ENSMUSTOD0001188765.1
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Table S2. Primer list for gene expression analyses of mEBs with the same radius for 3 different culture

conditions.

Gene Type

Left Primer 5'—3’

Right Primer 5 —3’

Notes (Optional)

Nanog TTCTTGOTTACAAGGGTCTGO ASAGGAAMGGGOGAGGAGA Manog homeaokbox ENSMUST 00000112581 1
Fousfi GTTCOAGAACGTGGAACCAA CTCOTTCTGCAGGGCTTTO POLl domain, class 5, transcription factor 1 ENSMUSTO0000025271 7
Pluripotency Sox2? TOCAAALMACT AATCAGAACAATCG GAAGTGCAAT TGGGAT GAAAA SRY-box containing gene 2 ENSMUSTO0000099151 2
Stat3 GGAAATAACGGTGAAGGTGCT CATGTOCARACGTGAGOGACT sigral transducer and activator of tarscription 3 | ENSMUST0O0000092671 4
Rexol GAGTCCACCAGCOTGAMGA GTCTTCTCCTCAGCOTTCTCG RNA exonuclease 1 homolog NM_025852.3
Zo57 CCTCAAGTAGGGCTGTOGAG ATTTGTTGGTGOCCACTTCT Zinc finger protein 57 ENSMUST00000069250.5
Gatat GGTCTCTACAGCAAGATGAATGG TGGOACAGGACAGTCCALG GATA binding protein 6 ENSMUSTO0000047762 7
Afp GTTOTGGCATGOTGCAAAG GGATGCTCTCTTTGTCTGGAA Alpha—fetoprotein ENSMUST 00000042755 2
Soxi17 CACRAACGCAGAGCTAAGCAA CGCTTCTCTGCCAAGGTC Transcription factor SOX-17 EMSMUSTO0000027035.3
Endoderm Foxal GAGOAGUAMCATOADCACAG COTAGGOCTTGAGGTGCAT Hepatoovte nuclear factor 8-beta EMSMUST00000047315.1
Lefty! TGACCGGAGAGCAGATCCT GACTGCCGGTTGATCGAG Left—right determination factor 1 ENSMUST00000037361 .7
Cerl TCAGCTGOTTGTTOTOTTGO ACTCTGGOAGCCATCOAC Gerberus—related protein ENSMUST00000048430 2
Hhex GACATOGAGGGGGATARAAGG TCTCTAAACATGGCCGATGAD Hematopoiet cally—expressed homeokox protein ENSMUST 00000025944 1
Hepatocyte Dkt GGGACTCCAGCCCTAAGTGT TGCACGCACTCAGAATACAA Protein delta homolog 1 EMNSMUSTO0000066110.7
ir ATTTCCCOGTTCOATGAAT GATGGTGTAGTGGOGATGG Transthyretin ENSMUST00000075312 2
Gsc GGAGACGAAGTACCCAGACG CGGCGGTTCTTAAACCAG Homeobox protein goosecoid ENSMUST000000215132
T ACTCOTGGAAGGTGGAGAGG TOTTCCCTGCGCTCTOTG Brachyury protein ENSMUSTO0000074667 2
e Kor COCCAAATTCCATTATGACAA CGGCTCTTTCGCTTACSTGETT Vascular endotheligl growth factor receptor 2 | ENSMUST00000113516.1
Gatal COCTGAACTOGTCATACCACT GGGAACACTGGOGTTGAA Ervthroid transcription factor ENSMUST00000033502 6
Bmpd GAGGAGTTTCCATCACGAAGA GCTCTGCCGAGCAGATCA Bone morphogenetic protein 4 ENSMUST00000074077 4
D7 AGCAAACGTGACACCAAGTG TAAGTGTTGGGGOGATCTTO Delta-like protein 1 ENSMUST00000014917 6
Gata4 GOAAGACACOCCAATCTOG CATGGOCCCACAATTGAD Gatad Transcription factor ENSMUSTO00001 18022 1
Cardiomyocyte Actcl GGTCATCACSCATTGGCAAS ATGCCAGCAGATTOCATACS Actin, alpha cardiac muscle 1 ENSMUSTO00000902639 5
Mix2-5 GACGTAGCCTGGTGTCTCG GTGTGGAATCCGTCGARAGT Homeobox protein Ne—2.5 ENSMUSTO0000015723 2
Myt2 GOCTCAGGTGACGCACAG GOCAGAGCCAAGACTTCCT Myosin regulatory light chain 2 EMNSMUSTO0000014080.5
Soxi GOGAGATGATCAGCATGTACC TAGTGCTGTGGCAGCGAGT Transcription factor S0X-1 ENSMUSTO00001 161111
Otx2 GACTGCAGGGOAGAGACG GGTAGATTTGGAGTGACGGAAC Homeobox protein OTX2 ENSMUST000001 185781
Ectoderm zic2 GATCCACAAAAGAACTCATACAGG CTTCTTCOTGTOGOTGOTGT Zinc finger protein ZIG 2 EMSMUST00000075883 4
Zicd ACGTGGACAAGAACCAGGTC GGTCTGCAGGGOCAAAT A Zinc finger protein ZIG 3 ENSMUST00000088627 3
Fef8 GOTGAGCTGCCTGCTGTT AGCTCGGAGCAGGGAAGT Fibroblast growth factor 8 EMNSMUST000000262406
Nes CTGOAGGOCACTGAAAAGT T TOTGACTCTGTAGACCCTGOTTC MNestin ENSMUST00000090973.4
Newrod? CGOAGAAGGCAAGGTGTO TTTGGTCATGTTTCCACTTCC Neurogenic differentiation factor 1 ENSMUST00000041009 3
Neurons Fubb3 GOGCATCAGCGTATACTACAA CATGGTTCCAGGTTOCAAGT Tubulin beta=3 chain EMSMUSTO00000711342
Fufs AAAACGTGGTGCACCOCTAGA GATCACATTCOCGAAT TAAGO Fibroblast growth factor & NM_0102034
Foxds COCCAACACTGACCAACAG GTTTGCTOCGOCAGCTT A Forkhead box protein 03 EMNSMUSTO0000087285 3
Hypoxic response Heffa GCACTAGACALAAGTTCACCTGAGA CGCTATCCACATCAAAGCAA Hypoxia—inducible factor 1 alpha ENSMUST00000021630 6
Apoptosis Caspd TTGAACAATGAGATCCCCAAA ICCATTTOCTACAAAAATTTCAAGCAG Caspase—8 EMSMUSTO0000027183.7
House Kee P ing Gapdh GGGTTCCTAT AAATACGGACTGS COATTTTGTCTACGGGACGA glyceraldehyde—3—phosphate dehvdrogenase | ENSMUST 000001188751
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Figure S1. The average expression levels of 48 genes for mEBs with an initial cell number per drop of 500
cells/drop for days 1, 2, 3, 4, and 6.
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Figure S2. The average expression levels of 6 genes (mesoderm) as a function of length of cultivation.
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Figure S3. The average expression levels of 48 genes for embryonic stem (ES) cells (passages 19 and 40)
cultured with +LIF, —FBS medium. 2-dimensionally differentiated cells with —LIF, +FBS medium, and
embryoid bodies (EBs) on day 1 cultured with —LIF, +FBS medium.
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Figure S4. The gene expression levels vs. Fo, for the other 23 marker genes except for those shown in Fig.
2-C.
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Figure S5. (A) The rate of the beating sample number for each culture condition. 24 samples of mEBs were
evaluated for each culture condition. (B) The percentage of the beating area of the mEB-derived beating
sample normal to the whole area of the outgrowth on gelatin-coated dish. The areas of the beating and whole
outgrowth were estimated on day 10 or 11 by using Image J software.
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Figure S6. The respiratory activities (Fo,) and radii (rs) of mEBs cultured for 1 to 6 days of culture as a
function of each PC score axis.
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