Supplemental tables 
Supplemental Table 1. Statistical summary of developmental gene expression comparisons over time from E12 to D4
Statistical comparisons over time (E12 to D4) of the gene expressions illustrated in figure 1.
Depending on shapiro test result, ANOVA with Bonferroni’s multiple comparisons test or Kruskal-Wallis (K-W) with Dunn’s multiple comparisons test were used (n=14-20). 
ns: not significant, *: P < 0.05, **: P < 0.01, ***: P < 0.001, ****: P<0.0001.
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Supplemental Table 2. Statistical summary of carbohydrate-related gene expression comparisons over time from E12 to D4
Statistical comparisons over time (E12 to D4) of the gene expressions illustrated in figure 2.
Depending on shapiro test result, ANOVA with Bonferroni’s multiple comparisons test or Kruskal-Wallis (K-W) with Dunn’s multiple comparisons test were used (n=7-20). 
ns: not significant, *: P < 0.05, **: P < 0.01, ***: P < 0.001, ****: P<0.0001.
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Supplemental Table 3. Statistical summary of lipid-related gene expression comparisons over time from E12 to D4
Statistical comparisons over time (E12 to D4) of the gene expressions illustrated in figure 3.
Depending on shapiro test result, ANOVA with Bonferroni’s multiple comparisons test or Kruskal-Wallis (K-W) with Dunn’s multiple comparisons test were used (n=10-20). 
ns: not significant, *: P < 0.05, **: P < 0.01, ***: P < 0.001, ****: P<0.0001.
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Supplemental Table 4. Statistical summary of stress-related gene expression comparisons over time from E12 to D4
Statistical comparisons over time (E12 to D4) of the gene expressions illustrated in figure 4.
Depending on shapiro test result, ANOVA with Bonferroni’s multiple comparisons test or Kruskal-Wallis (K-W) with Dunn’s multiple comparisons test were used (n=16-20). 
ns: not significant, *: P < 0.05, **: P < 0.01, ***: P < 0.001, ****: P<0.0001.
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Supplemental Table 5
Informative table on primers used for the study of development-related genes.
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Supplemental Table 6
Informative table on primers used for the study of carbohydrate-related genes.
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Supplemental Table 7
Informative table on primers used for the study of lipid-related genes.
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Supplemental Table 8
Informative table on primers used for the study of stress-related genes.
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Gene name Gene Symbol main function Primer sequence

AKT serine/threonine kinase 1 AKT glucose signaling

GGGAAGAATGGACGAAAGCC  

AGTGCCTTTTCCCAGTAGCT

Aldehyde dehydrogenase family 3 

member A2

ALDH3A2

oxidation of long-chain aliphatic 

aldehydes to fatty acid - cell 

detoxification- glucose metabolism

CAGTCGGATCTGCACAAGAG  

ACCAGGACGAAGGGGTAGTT

Aldehyde dehydrogenase family 7 

member A1

ALDH7A1 cell detoxification- glucose metabolism

GGAAGCTTGGTCTCATTGGA  

ATGGCCAGGTCTTTCTGAAG

5´-adenosine monophosphate-

activated protein kinase

AMPK Sensor of cellular energy status

GCAAGCCTTTTTGATGCTGT  

TTCATAAAGGCAGGCTTTGG

Carbohydrate-responsive element-

biding protein

ChREBP 

(MLXIPL)

glucose-induced lipogenesis transcription 

factor  

TCCTCCACACTGCAAAACTG  

ACCATGCCGTTGAAAGACTC

cAMP-response element binding 

protein 2/ Activating transcription 

factor 2

CREB2/ATF2 Gluconeogenesis

CAGGTCCTTTTCCTCTGCTG  

CCTGGGATTCCTGGGATACT

Glyceraldehyde 3-phosphate 

dehydrogenase

GAPDH Glycolysis

CAGAGGACCAGGTTGTCTCC  

CACCACACGGTTGCTGTATC

Glucose transporter 1 GLUT1 transport of glucose

CGGGGATCAATGCGGTTTTC  

GTGAAGGGTCCTACGTCCAG

Glucose transporter 2 GLUT2 transport of glucose

GGAGTTGACCAACCCGTTTA  

CCCACCTCGAAGAAGATGAC

Hhexokinase 1 HK1 Glycolysis

GAGGGAGCAGACGTTGTGAA  

GCCGCATCTCCTCCATGTAA

Inulin receptor INSR insulin recognition and signaling

TGGAGGATACCTGGATCAGC  

GCAAGTCCTCCTTCAGCATC

Carbohydrate-related genes
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Gene name Gene Symbol main function primer sequence

Acetyl-CoA acyltransferase 2 ACAA2  Fatty Acid beta-oxidation 

AGTTGGAGGACACCTTGTGG  

TGCATGCTTTCTTTCCCTTT

Acyl-CoA acetyltransferase 1 ACAT1 Formation of acetoacetyl-CoA

GGTATCCCCGTGGAAGAAGT 

TTCCACCAGCAACCATTACA

Acyl-CoA dehydrogenase family member 

11

ACAD11  Fatty Acid beta-oxidation 

TGGTTGTACCTCGAGCTGTG  

CATCCACATGAGAGGGCTTT

ATP citrate lyase ACLY Acetyl-CoA synthesis, lipogenesis

ACCCCACTGTTGGACTATGC  

GCTTCAAGCGCTTCTGATCT

Acyl-CoA oxidase 1 ACOX1  Fatty Acid beta-oxidation 

CATGTTTGAGTGGGCAAAGA  

TTTTCAGGGCAGGAAAATTG

Acyl-CoA synthetase long chain family 

member 1

ACSL1 Lipid biosynthesis and fatty acid degradation

 GGCTGGCTTCATACAGGAGA 

CTCTTTTCTTGGCCCATTTG

Acyl-CoA synthetase short chain family 

member 1

ACSS1

fatty acid activation by thioester formation 

with CoA

GATGTGCCCCTTGAAGAAGA  

AGCCTGGGTGTGAACAATTC

Cluster differentiation CD36/ Fatty acid 

translocase

FAT/CD36 Fatty acid transport and liver steatosis

AGTTTGCCAAAAGGCTTCAA  

CGAGGAACACCACAGAACCT

Choline/Ethanolamine 

Phosphotransferase 1 CEPT1

CEPT1  Phospholipid synthesis

CTGCTGTGCAGCTCTTTGAA  

CGCAGTATCGAAGCAAATCA

Carnitine palmitoyl transferase 1A CPT1A

 Mitochondrial transporter, fatty Acid beta-

oxidation 

GATTTGGACCAGTGGCTGAT  

GAAGGTTGCTTTGCACCAAT

Diacylglycerol O-acyl transferase 2 DGAT2 Triglyceride synthesis

TGGGGCTTGTTACCGTACTC  

TGGAGAAGATGGGCTGAATC

Fatty acid binding protein 4 FABP4 Fatty acid uptake, transport and metabolism

AATGGCTCACTGAAGCAGGT  

TGGCTTCTTCATGCCTTTTC

Fatty acid synthase FASN Fatty acid synthesis

TGAAGAAGGTCTGGGTGGAG  

CTCCAATAAGGTGCGGTGAT

Glycerol-3-phosphate acyltransferase 1 GPAT1 Lipid synthesis

ACAACTTCAGCGGTCCTGTT  

GCGCTGAGGTAGGAACGTAG

low density lipoprotein receptor class A 

domain containing 

LDLR4 Lipid metabolism 

TGTGGCCTTCAGAAAGCTCG  

ATCTCGTGCTGCATGTAGGG

Lipase C hepatic type LIPC Hepatic triglyceride lipase, lipoprotein uptake

TCTGCCCATCACAGTTCTTG  

TGTTTCCCCTGCTTTCACTC

Nuclear receptor subfamily 1 group H 

member 3 (NR1H3)

LXRa

 cholesterol, glucose and fatty acid 

metabolism in liver- hepatic lipogenesis

CATCTCGACGCTACAATCCA  

GTGTGCTGCAGTCTCTCCAC

Peroxisome proliferator activated 

receptor alpha

PPARA

Regulator of lipid metabolism (beta-

oxidation) and transport

GGATGCTGGTAGCCTATGGA  

ACGTGCACAATGCTCTCTTG

Peroxisome proliferator activated 

Receptor gamma

PPARG Regulator of adipogenesis

CCCAAGTTTGAGTTCGCTGT  

GCTGTGACGACTCTGGATGA

Stearoyl-CoA desaturase 1 SCD1

fatty acid biosynthesis (oleate and 

palmitoleate)

AGTGCTGCTCACATGTTTGG  

TGAAGTCGATGAAGGCTGTG

Lipid-related genes
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Gene name Gene Symbol main function Primer sequences

Cytochrome P450 family 2 

subfamily E member 1

CYP2E1 Cellular detoxification

GCCAGATGCCCTACACAGAT  

GGTACCGTTTGGATTCAGGA

DnaJ Heat Shock Protein Family 

(Hsp40) Member A2

DNAJA2 protein folding

CTGACTGCAACGGAGAAGGT  

CTGGAGCCTGATCTGCTTCT

Glutathione S-transferase kappa 1 GSTK1 Cellular detoxification

CGTTTTTGGTCACAGCATGA  

ATCCCAAATGCCCCATATTT

Glutathione S-transferase theta 1 GSTT1 Cellular detoxification

TGCAGACAAATGGAGACCTG  

GGCCTTTCAAAACCTTCTCA

Heat Shock Factor Binding Protein 1 HSBP1

 Negative regulator of heat 

stress response, folding of 

protein complex 

ACTGGAAGGCGAGAACAAGA  

TCGGTAATTCCAAGGGACTG

Heat shock protein 90 alpha family 

class A member 1

HSP90AA1 protein folding

AGACCATTTGGCTGTCAAGC  

CAGCTCCTCACAGTTGTCCA

ST13 Hsp70 Interacting Protein or 

Suppression Of Tumorigenicity 13 

ST13 protein folding

TGCAACCAAGAGCTCAGAAA  

CCTGTCGTCTTGCTTCTTCC

Stress-related genes
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RELN FGFR2 IGF GATA6 HGF PROX1 STAB2 ACTB TUBa MEF2C MAPK1 NR5A2

E12 vs. E16 ns ns ns ns ns ns ns ns ns ns ns ns

E12 vs. E20 ns ns ns ns ns ns ns ns ns ns **** ns

E12 vs. E24 *** *** **** **** **** ** *** ns ns **** **** ****

E12 vs. E28 **** **** **** **** **** **** **** ns ** *** **** ****

E12 vs. D1 **** **** **** **** **** **** **** **** **** **** **** ****

E12 vs. D4 **** **** **** **** **** **** **** * **** ns ns ns

E16 vs. E20 ns ns ns ns ns ns ns ns ns ns **** ns

E16 vs. E24 ns * *** **** ** * *** ** ns **** **** ****

E16 vs. E28 ** ** **** **** ** **** **** *** * *** **** ****

E16 vs. D1 **** **** **** **** **** **** **** **** **** **** **** ****

E16 vs. D4 **** **** *** **** **** **** *** **** **** ns ns ns

E20 vs. E24 ns ns * **** ns ** ns **** ns *** **** *

E20 vs. E28 * * *** **** ns **** ** **** *** * **** *

E20 vs. D1 **** **** **** **** **** **** **** **** **** **** **** **

E20 vs. D4 **** **** * **** **** **** ns **** **** ns **** *

E24 vs. E28 ns ns ns ns ns ns ns ns ns ns ns ns

E24 vs. D1 ** * ns * ns * * *** * ns ns ns

E24 vs. D4 ** ns ns ns ns ns ns ns **** *** **** ****

E28 vs. D1 ns ns ns ns ns ns ns * ns ns ns ns

E28 vs. D4 ns ns ns ns ns ns ns ns * * **** ****

D1 vs. D4 ns ns ns ns ns ns * ns ns **** **** ****

n 18-20 14-20 14-20 14-20 16-20 16-20 17-20 16-20 19-20 17-20 17-20 17-20

Statistical 

test

K-W K-W K-W ANOVA K-W K-W K-W K-W K-W K-W ANOVA K-W

Group 

Comparison

Statistical results - development-related genes
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GLUT2 HK1 GAPDH GLUT1 ALDH3A2 AMPK INSR CREB2/ATF2 ALDH7A1 AKT ChREBP

E12 vs. E16 ns ns ns ns ** ns ns ns ns ns ns

E12 vs. E20 **** ns ns ns **** ns ns ns ns ns ***

E12 vs. E24 **** ns ns ns ns * **** **** ns ** ****

E12 vs. E28 ns ns ** ns ns **** **** **** * **** ****

E12 vs. D1 * *** **** * ns **** **** **** ns **** ns

E12 vs. D4 ** **** **** **** ns * * **** ns **** ****

E16 vs. E20 **** ns ns ns ns ns ns ns ns * **

E16 vs. E24 **** ns ns ns ns * **** * ** ns ****

E16 vs. E28 ns ns * ns ns **** **** **** **** **** ****

E16 vs. D1 ** *** **** ** *** **** **** **** * *** ns

E16 vs. D4 *** **** *** **** **** * *** **** ns **** ****

E20 vs. E24 ** *** ns ns ** ** **** *** ** **** ns

E20 vs. E28 **** **** **** ns ns **** **** **** **** **** *

E20 vs. D1 **** **** **** **** **** **** **** **** ** **** ns

E20 vs. D4 **** **** **** **** **** ** *** **** * **** ns

E24 vs. E28 *** ns ** ns ns ns ns ** ns ns ns

E24 vs. D1 **** ns **** ns ns ** ns **** ns ns ****

E24 vs. D4 **** ns *** ** ** ns ns ** ns **** ns

E28 vs. D1 **** ns ns ns * ns ns * ns ns ****

E28 vs. D4 **** ns ns *** **** ns * ns ns **** ns

D1 vs. D4 ns ns ns ns ns ** ** * ns **** ***

n 19-20  7-19 18-20  9-20 16-20 18-20 17-20 19-20 18-20 18-20 17-20

Statistical test ANOVA K-W K-W K-W K-W K-W ANOVA ANOVA ANOVA ANOVA ANOVA

Group 

Comparison

Statistical results - Carbohydrate-related genes
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FASN SCD1 PPARG LDLR4 CEPT1 ACOX1 ACLY ACSL1 FABP4 PPARA LIPC LXRa ACAD11 CPT1A GPAT1 ACAA2

FAT/ 

CD36

ACAT1 ACSS1 DGAT2

E12 vs. E16 ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns

E12 vs. E20 ns ns ns *** ns ns ns ns ns ns ns ** ns **** **** ns ns *** ns ****

E12 vs. E24 **** ns ns ns ns ns ** ns ns *** ns ns ns **** **** ns **** **** * ns

E12 vs. E28 ns ns ns ns ns ns * ns ns **** **** ns ns **** **** * **** **** *** ns

E12 vs. D1 ns ns ns **** **** ** **** ns ns *** **** ns ns **** **** **** **** **** **** ns

E12 vs. D4 *** **** **** **** **** *** **** **** ** ns ns *** *** **** ns ns * **** **** ns

E16 vs. E20 ns ns ns * ns ns ns ns ns ns ns ns ns **** ** ns * ns ns ****

E16 vs. E24 * ns ns ns ns ns ns ns * ns ns ns * **** **** ns **** **** ** ns

E16 vs. E28 ns ns ns ns ns ns ns ns ** **** *** ns **** **** **** ** **** **** **** **

E16 vs. D1 ** ns ns **** ** *** **** * *** ns **** **** ns **** ** **** **** **** **** ***

E16 vs. D4 **** *** **** **** **** **** **** **** **** ** ns ns ns **** ns ns *** **** **** ***

E20 vs. E24 ns ns ns *** ns ns ns ns ns ns ns *** ns ns ns ns **** **** ** ****

E20 vs. E28 ns ns ns ns ns ns ns ns ns *** ** **** *** ns ns ** **** **** **** ****

E20 vs. D1 **** * ns ** **** **** **** ns ns ns *** **** ns *** ns **** **** **** **** ****

E20 vs. D4 **** ** **** **** **** **** **** **** **** *** * ns ns **** ** ns ns **** **** ****

E24 vs. E28 ** ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns **** ns ns ns

E24 vs. D1 **** ns ns **** **** **** **** ns ns ns * ns ns ns ns ** **** ns * ns

E24 vs. D4 **** **** **** **** **** **** **** **** * **** ** **** **** **** **** ns ** * ns ns

E28 vs. D1 * ns ns **** *** **** **** * ns ns ns ns ns ns ns ns ns ns ns ns

E28 vs. D4 **** **** **** **** **** **** **** **** ns **** **** **** **** **** **** ns **** **** ns ns

D1 vs. D4 ns **** **** **** ns ns **** **** ns **** **** **** **** **** ** *** **** **** ns ns

n 16-20  10-20 18-19 18-20 19-20 18-20 17-20 19-20 15-19 18-20 19-20 17-20 17-20 16-20 15-20 19-20 18-20 18-20 16-20 14-20

Statistical 

test

K-W K-W ANOVA ANOVA K-W K-W ANOVA ANOVA K-W K-W K-W K-W K-W ANOVA K-W K-W ANOVA ANOVA K-W ANOVA

Group 

Comparison

Statistical results - Lipid-related genes
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GSTK1 HSP90AA1 ST13 DNAJA2 GSTT1 HSBP1 CYP2E1

E12 vs. E16 ns ns ** ns ns ns ns

E12 vs. E20 ns ns ns **** ns ns ns

E12 vs. E24 * **** ns **** ns **** ns

E12 vs. E28 ** **** ns **** *** **** ns

E12 vs. D1 * ns **** **** **** *** ns

E12 vs. D4 ** ns ns ns * ns ****

E16 vs. E20 * ns **** **** ns ns ns

E16 vs. E24 *** * *** **** ns **** ns

E16 vs. E28 **** * ns **** * **** ns

E16 vs. D1 ns ** ns **** ** *** ns

E16 vs. D4 ns ns * ns *** ns ****

E20 vs. E24 ns ns ns ** ns ns ns

E20 vs. E28 ns ns ** ** * * ns

E20 vs. D1 **** **** **** ns ** ns ns

E20 vs. D4 **** ** ns **** *** **** ****

E24 vs. E28 ns ns * ns ** ns ns

E24 vs. D1 **** **** **** ns *** ns ns

E24 vs. D4 **** **** ns **** ** **** ****

E28 vs. D1 **** **** * ns ns ns ns

E28 vs. D4 **** **** ns **** **** **** ****

D1 vs. D4 ns ns **** **** **** **** ****

n 19-20 18-20 17-20 17-20 17-20 19-20 16-20

Statistical 

test

K-W K-W K-W ANOVA K-W K-W ANOVA

Group 

Comparison

Statistical results - Stress-related genes
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Gene name Gene Symbol main function Primer sequence

actin beta ACTB Cell growth, motility, structure

CCAGCCATCTTTCTTGGGTA  

ATGCCTGGGTACATTGTGGT

Fibroblast growth factor 

Receptor 2

FGFR2 Hepatic differenciation, proliferation

CGCAGGATGGTCCACTCTAT  

CCAGCTGGTAAGTGCAGGAT

GATA binding protein 6 GATA6 Liver bud expansion and differenciation

TCAAAGGCATGCTCTGGTAA 

CTGTGTACAGCCCGTCTTGA

Hepatocyte growth factor HGF

Antiapoptic function in hepatocytes, liver 

development, hepatotrophy

GAGCACAGCTTTTTGCCTTC  

CCTTCCCTGACTCGGTATGA

Insulin-like growth factor 1 IGF1

Proliferation, differenciation, metabolism 

(liver)

TACCAAGGCATGACCAATGA  

AGACCTCTTTGAACGCTGGA

Mitogen-activated protein 

kinase 1

MAPK1

Cells proliferation and differentiation, 

insulin signal

ACTCAACACCTCAGCAACGA 

CCTGTGTGATCATGGTCTGG

Myocyte enhancer factor 2C MEF2C

Regulation of hepatic stellate cell 

activation

CTGGCAACAGCAACACCTAC  

GGTGTGGTGGTACGGTCTCT

Nuclear receptor subfamily 5 

group A member 2 (or liver 

receptor homolog-1)

NR5A2

Hepatic progenitor development, 

differenciation and metabolism

TTAGAAGCTGTGCGAGCTGA  

TCTGTAGGAGGCAAGGCAGT

Prospero homeobox 1 PROX1

Hepatic progenitors migration, hepatoblast 

differentiation

CCGCAGAAGGTCTCTCTTTG  

CTTGGGTACCGGGTGTAAAA

Reelin RELN

Extracellular matrix protein involved in the 

control of cell-cell interaction, hepatic 

tissue repair

TTAGTGCCCCTTCCAATGTC  

CAGCTGTGCTTCACTGTTGC

Stabilin 2 STAB2 Endothelial cells maturation

ACCTATCAACCCATGCTCCA  

TGCACTCACAGTGGGACTTT

Tubulin alpha  TUBa

Cell architecture, intracelllular transport, 

modulation of surface receptor, cell 

motility and differentiation

ATGCCAAGCGACAAAACCAT  

AGTGTAATGACCTCGAGCGT

Development-related genes


