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Figure S1. Liver-specific 4F induction, Related to Figure 1. 
(A) qPCR analysis for 4F expression in the liver, lung and kidney of Hep-4F mice treated with or without Dox for 2 days.
Data represent the mean with SE (n=3, biological replicates). (B) Livers collected from Dox-treated and untreated Hep-4F
mice 2 days after Dox administration. Scale bar, 100 mm. (C) Afp protein expression in Hep-4F mice. IHC for Afp in the
livers collected from Hep4F treated with Dox. Scale bar, 100 mm. (D) Comprehensive metabolic panel analyses of
reprogramming livers. Alb-Cre or Hep-4F mice were treated with Dox for 2 days and then serum samples were collected,
subjected to metabolic panel analyses. Data represent the mean with SE (Alb-Cre mice, n = 3; Hep-4F mice, n =4, biological
replicates). (E) Impact of 4F on liver zonation. IHCs were performed for indicated proteins on liver sections prepared from
Alb-Cre mice (control) and Hep-4F mice treated with Dox. Scale bar, 200 mm. (F) Sox9 distribution in reprogramming livers.
IHCs for Sox9 and E-cad on liver sections prepared from Alb-Cre mice (control) and Hep-4F mice treated with Dox. Scale
bar, 200 mm. (G) Effects of MYC and 4F on hepatic markers. Hep-Myc and Hep-4F mice were treated with Dox for 1 day
and RNA samples were isolated from the livers collected from the mice 1 day after Dox withdrawal (1d-on_1d-off). These
RNAs were subjected to qPCR. Data represent the mean with SE (n=3, biological replicates).
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Figure S2. Analysis of ATAC-Seq data, Related to Figure 2.
(A) Clustering analysis for ATAC-Seq peaks, which produced 6 clusters, depending on the time when the loci changed
from open to closed (OC) or open to closed (CO). Enriched motifs are shown in the right of the heatmap. (B) TF motif
enrichment analyses. (C) Genome browser view of the ATAC-Seq data at the liver progenitor markers loci.
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Figure S3. Heatmap of liver signature in Hep-4F mice, Related to Figure 2.
Heatmaps were generated from RNA-Seq, related to Figure 2E.
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Figure S4. Analyses of public data set of HCCs, Related to Figure 2.
(A) Scatter plot of AFP and AFM. (B) Survival rate of each group.
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Figure S5. Analysis of scRNA-Seq data, Related to Figure 4.
(A) Characterization of each cell-type based on gene expression of cell-type specific markers. (B) UMAP visualization for 4F
expression levels. (C) Correlation of gene expression levels of each 4F gene and Alb levels. (D) DEG analyses within each
cluster in scRNA-Seq.
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Figure S6. Analysis of partially-reprogrammed livers after liver injury, Related to Figure 6.
(A) Schematic representation for APAP treatment protocol for cell tracking of BrdU-positive cells.
(B) IHC for Ki67, BrdU and Alb. Scale bar, 100 mm. (C) GO analyses of DEGs before and after
liver injury in Hep-4F.



Table S1. Primers for qPCR, Related to STAR Methods. 

Gene Sense Antisense 
Nat1 ATTCTTCGTTGTCAAGCCGCCAAAGTGGAG AGTTGTTTGCTGCGGAGTTGTCATCTCGTC 
Oct-3/4 GGCTTCAGACTTCGCCTTCT TGGAAGCTTAGCCAGGTTCG 
Sox2 TTTGTCCGAGACCGAGAAGC CTCCGGGAAGCGTGTACTTA 
Klf4 GCACACCTGCGAACTCACAC CCGTCCCAGTCACAGTGGTAA 
Alb TCCTGATTGCCTTTTCCCAGTATCT GCCAGTTCACCATAGTTTTCACGGA 
Cyp3a11 GACAAACAAGCAGGGATGGAC CCAAGCTGATTGCTAGGAGCA 
Afp TCCCTCATCCTCCTGCTA GCACATTCTTCTCCGTCAC 
Cited1 AGGGTCTCCGGGATCTGTC TCTAGCCCCAATTCAACCACC 
Hnf1a AGGAGTGTAATAGGGCGGAGT GAGGTCCGTTATAGGTGTCCA 
Hnf1b CCCCTCACCATCAGCCAAG GGTTCTGAGATTGCTGGGGATT 
Hnf4a CTACGGAGCCTCGAGCTGT CCACACATTGTCGGCTAAAC 
Hnf6 AGACCTTCCGGAGGATGTG TGGACGTCTGTGAAGACCAG 
Cebpa TGGACAAGAACAGCAACGAGTAC GCAGTTGCCCATGGCCTTGAC 
Cebpb GGTTTCGGGACTTGATGCA CAACAACCCCGCAGGAAC 
Cebpd CCCCAAAGCTATGTGCCTTTC CCTGGAGGGTTTGTGTTTTCTG 
Foxa2 CATGGGACCTCACCTGAGTC CATCGAGTTCATGTTGGCGTA 
Gata4 CGAGGGTGAGCCTGTATGTAA CTGCTGTGCCCATAGTGAGAT 
Gata6 GACTGTCCTGTGCCAACTGTCA TGGAGTTTCATATAGAGCCCGC 
Sox9 CCACGGAACAGACTCACATCTCTC AGGAAGCTGGCAGACCAGTA 
Nanog CCTTGGAATGCTGCTCCGCTC CCCAGCAACCACATGGTGGCT 
MYC (Tg) ACCAGATCCCGGAGTTGGAA CGTCGTTTCCGCAACAAGTC 

 

 

Table S2. Primers for bisulfite sequencing, Related to STAR Methods. 

Target Sense Antisense 
Dppa3 promoter-1 TTTTTTTATTTTGTGATTAGGGTTGGG CTTCACCTAAACTACACCTTTAAAC 
Dppa3 promoter-2 TTTGTTTTAGTTTTTTTGGAATTGG CTTCACCTAAACTACACCTTTAAAC 
Oct-3/4 distal enhancer TTTAGGTTTTAGAGGTTGGTTTTG CCAATTTCTATACATTCATTATAAAACAAT 

 

 

Table S3. shRNA target sequence, Related to STAR Methods. 

Target Sequence 
Top2a GGTGAAGTTTAAGGCCCAAGTAG 
Luc CGTACGCGGAATACTTCGA 

 

 


