Supplenmentary Tables 
Table S1. Primers used for qRT-PCR
	Gene
	Sequence

	GAPDH (h)

	F  5'-GGAGCGAGATCCCTCCAAAAT-3'

	
	R  5'-GGCTGTTGTCATACTTCTCATGG-3'



	Gapdh (m)

	F  5'-AGGTCGGTGTGAACGGATTTG-3'

	
	R  5'-TGTAGACCATGTAGTTGAGGTCA-3'

	Bmi1 (h)
	F  5'-CGTGTATTGTTCGTTACCTGGA-3'

	
	R  5'-TTCAGTAGTGGTCTGGTCTTGT-3'

	Bmi1 (m)
	F  5'-ATCCCCACTTAATGTGTGTCCT-3'

	
	R  5'-CTTGCTGGTCTCCAAGTAACG-3'

	HLF (h)
	F  5'-CCACCTTTATCCCGCCTCC-3'

	
	R  5'-TTTACTAAATGCGTCTTCGTGGT-3'



	Hlf (m)
	F  5'-GACAGCTCCCCTTGAACCC-3'

	
	R  5'-CTGCTGCTCTCATCGTCCA-3'



	AADAT (h)
	F  5'-AATTACGCACGGTTCATCACG-3'

	
	R  5'-TCCTCTGCTCAATATGTCAGTCA-3'



	Aadat(m)
	F  5'-ATGAATTACTCACGGTTCCTCAC-3'

	
	R  5'-AACATGCTCGGGTTTGGAGAT-3'



	BCO2 (h)
	F  5'-CTGCTTCACCAGTTCAGAATGG-3'

	
	R  5'-AGCTCAAACCTGGACATGAAAC-3'



	Bco2(m)
	F  5'-ATGTTGGGACCGAAGCAAAG-3'

	
	R  5'-GCAACGCCATTCCATCAAACC-3'



	CCT6B (h)
	F  5'-TCTCACTGTAGATTGCTTGGGA-3'

	
	R  5'-TGATAGCACGAAGTCCATCTCT-3'



	Gene
	Sequence

	Cct6b(m)
	F  5'-CAACACCCAACGGCTTCCAT-3'

	
	R  5'-CAGGACATTTGAGGTAGTGCC-3'



	[bookmark: OLE_LINK3]CIPC(h)
	F  5'-GACATGCTGAGCGCCTTAGG-3'

	
	R  5'-CCCTGTTTGACAAGCACATTCT-3'



	Cipc(m)
	F  5'-TCCGTCTTCCGGCCATCTTA-3'

	
	R  5'-TCCGCTTGTCTTCTCTCTTGC-3'



	CROT(h)
	F  5'-GTGGTGGCTGAATGTTGCCTA-3'

	
	R  5'-TTGGAGGCCAGTAGTGTTCAA-3'



	Crot(m)
	F  5'-GAACGGACATTTCAGTACCAGG-3'

	
	R  5'-CTTCATTTGCGAATGGTTTCACT-3'



	[bookmark: OLE_LINK4]ELL2(h)
	F  5'-CATCACCGTACTGCATGTGAA-3'

	
	R  5'-ACTGGATTGAAGGTCGAAAAGG-3'



	Ell2(m)
	F  5'-ATTGTCTCTTATGAGCAACGCC-3'

	
	R  5'-CTTCATGGTAATTGGGACTGGAC-3'



	[bookmark: OLE_LINK5]EPHX2(h)
	F  5'-GTGCTCCGAGACCGCTAAAG-3'

	
	R  5'-GCTGAAATCGCCTTGTCAAAGAT-3'



	Ephx2(m)
	F  5'-ACCACTCATGGATGAAAGCTACA-3'

	
	R  5'-TCAGGTAGATTGGCTCCACAG-3'



	[bookmark: OLE_LINK6]FAM184A(h)
	F  5'-AGCAGCAGGCTTTGACAGAAT-3'

	
	R  5'-GTCACTATGCGTTGGACATGC-3'



	Fam184a(m)
	F  5'-AGCTGGCAACATCACTATTACG-3'

	
	R  5'-GCTGGGCGATCTTCTTGCT-3'



	GANC(h)
	F  5'-GATCGCATTTTACAGGCGTCA-3'

	
	R  5'-GAACCTGGTGCTGTCTTCATC-3'



	[bookmark: _Hlk186294897]Gene
	Sequence

	Ganc(m)
	F  5'-CAGCTCACCAAGACTACCACC-3'

	
	R  5'-CCACGAGAGGAATCTTAGTTGCT-3'



	HMGN5(h)
	F  5'-CAGGTCAAGGTGATATGAGGCA-3'

	
	R  5'-GCTTGGGCACTTGTATCTATGT-3'



	Hmgn5(m)
	F  5'-CCCGACTGTCTGCTATGCC-3'

	
	R  5'-CCACGTTGCATTCGTCTTTAAC-3'



	NREP(h)
	F  5'-GTCTGGGTCAGTCAAGAACCA-3'

	
	R  5'-AGGCAGCGTTTGTCTCATCG-3'



	Nrep(m)
	F  5'-TTATTACCCAGAACTCTTTGTC-3'

	
	R  5'-CAGCGTTTGTCTCATCGT-3'



	PAG1(h)
	F  5'-TTCCTGTGCTCTAGTTGTGACA-3'

	
	R  5'-CACGTTCATCAGGTTCTCATGG-3'



	Pag1(m)
	F  5'-CAGGAAGCGTACTGAGCAGTG-3'

	
	R  5'-TCTCTGTCGCAAGTGGAACAC-3'



	PDPR(h)
	F  5'-TGCTGTCGATTGTTGGAAGAC-3'

	
	R  5'-CACAGAAGTGCCCGTGATTC-3'



	Pdpr(m)
	F  5'-AAGACAAAGGACTAGCCCAGG-3'

	
	R  5'-GATAGGCCACGGATGTACCC-3'



	[bookmark: OLE_LINK7]RMDN2(h)
	F  5'-TTCCAGTCCCTAAGGCATTTAAC-3'

	
	R  5'-CTCCGACTTGCCAGACTCAC-3'



	Rmdn2(m)
	F  5'-TACCACAAGGTCCTCAAGCCA-3'

	
	R  5'-CCTTTGAAAGACCACCGATGC-3'



	TFPI2(h)
	F  5'-CTGGGGCTGTCGATTCTGC-3'

	
	R  5'-TCTCCGCGTTATTTCCTGTTG-3'



	Gene
	Sequence

	Tfpi2(m)
	F  5'-GGGCTCCGTTCTTGGTCTC-3'

	
	R  5'-TTGAATCTGCGGCACTTTTGC-3'




Table S1: Primers and the sequence of each primer used for qRT-PCR were listed above. GAPDH gene was used as the control gene. “h” and “m” represented as human and mouse species respectively.
Table S2. Antibodies used for Western blotting or immunohistochemistry. 
	Antigen
	Dilution
	Isotype
	Supplier
	Catalogue 

	α-tubulin
	1:1000
	Mouse IgG
	Boster
	MA1107

	Bmi1 (WB)
	1:1000
	Rabbit IgG
	Cell Signaling
	5856

	Bmi1 (IHC)
	1:200
	Rabbit IgG
	Cell Signaling
	5856

	HLF (WB)
	1:1000
	Rabbit IgG
	Biorbyt
	orb451080

	HLF (IHC)
	1:200
	Rabbit IgG
	Proteintech
	12870-1-AP

	Ki67 (IHC)
	1:200
	Rabbit IgG
	Cell Signaling
	12202


Table S2: Antibodies used for western blotting or immunohistochemistry were listed in table S2. The dilution, isotype, supplier and catalogue were also included. α-tubulin was used as the control protein.
Table S3. Fold changes of 23 genes downregulated in Bmi1/NRas mouse and upregulated in Bmi1 knockdown ICC cell lines.
	
	Bmi1/ NRas vs NRas
	QBC-939 (KO vs WT)
	RBE (KO vs WT)

	Gene
	Fold change 
	P value
	Fold change 
	P value
	Fold change 
	P value

	1-Mar 
AADAT 
BCO2 
CCT6B 
CIPC 
CROT 
CYP26B1 
ELL2 
EPHX2 
FAM184A 
GANC 
HLF 
HMGN5 
KALRN 
MPZL2 
NREP 
PAG1 
PDPR 
PNKD 
RMDN2 
	0.1 
	<0.001 
	4.0 
	<0.001 
	2.4 
	<0.001 

	
	0.1 
	<0.001 
	2.0 
	<0.001 
	2.4 
	<0.001 

	
	0.2 
	<0.001 
	2.3 
	<0.05 
	5.9 
	<0.001 

	
	0.3 
	<0.05 
	6.4 
	<0.05 
	4.1 
	<0.001 

	
	0.3 
	<0.001 
	2.3 
	<0.001 
	5.6 
	<0.001 

	
	0.3 
	<0.001 
	1.9 
	<0.01 
	1.6 
	<0.05 

	
	0.4 
	<0.01 
	1.7 
	<0.01 
	13.8 
	<0.001 

	
	0.4 
	<0.001 
	1.5 
	<0.01 
	2.4 
	<0.001 

	
	0.1 
	<0.001 
	1.7 
	<0.01 
	1.9 
	<0.01 

	
	0.3 
	<0.01 
	11.6 
	<0.01 
	34.2 
	<0.001 

	
	0.5 
	<0.001 
	1.5 
	<0.05 
	2.0 
	<0.001 

	
	0.2 
	<0.001 
	5.2 
	<0.01 
	6.9 
	<0.001 

	
	0.4 
	<0.001 
	2.0 
	<0.001 
	1.9 
	<0.05 

	
	0.5 
	<0.01 
	1.7 
	<0.05 
	2.3 
	<0.001 

	
	0.4 
	<0.001 
	1.8 
	<0.01 
	4.6 
	<0.001 

	
	0.2 
	<0.001 
	1.7 
	<0.001 
	9.4 
	<0.001 

	
	0.4 
	<0.001 
	1.5 
	<0.05 
	2.8 
	<0.001 

	
	0.4 
	<0.001 
	1.9 
	<0.001 
	4.6 
	<0.001 

	
	0.5 
	<0.001 
	1.7 
	<0.01 
	2.2 
	<0.001 

	
	0.4 
	<0.001 
	1.6 
	<0.05 
	4.2 
	<0.001 

	RNASE4 
	0.3 
	<0.05 
	1.7 
	<0.05 
	4.7 
	<0.001 

	SLC25A21 
	0.3 
	<0.001 
	2.8 
	<0.001 
	2.6 
	<0.001 

	TFPI2 
	0.3 
	<0.001 
	1.8 
	<0.01 
	10.3 
	<0.001 


Table S3: Fold changes of 23 genes with significant differences were listed in table S3. For mouse tissues, Bmi1/NRas were compared with NRas group and the up-regulation genes were selected. For cell line samples, KO (Bmi1 knock down) group was compared with WT (Bmi1 wild type) group and the down-regulation genes were selected. Then the intersection of genes with significant differences were listed.


