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Supplementary Materials 
Supplementary materials contain 5 supplementary figures and 3 supplementary tables.


Supplementary Figures and Legends 
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Fig. S1. Overexpression of UBE2Q2 enhances the proliferation and migration ability of HCC cells in vitro
 (a) The transfection efficiency of UBE2Q2 plasmid measured by qRT-PCR. (b) The infection efficiency of shUBE2Q2 packaged by lentivirus measured by qRT-PCR. (c) The efficiency of UBE2Q2 plasmid and shUBE2Q2 packaged by lentivirus measured by WB. (d) Wound healing assay of Huh-7 and LM3 transfected by UBE2Q2 or empty vector plasmid. (e) Colony assay of Huh-7 and LM3 transfected by UBE2Q2 or empty vector plasmid. (f) CCK-8 assay of Huh-7 and LM3 transfected by UBE2Q2 or empty vector plasmid. Data are presented as the mean ± SD. ** p < 0.01, *** p < 0.001, **** p <0.0001.
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Fig. S2. UBE2Q2 regulates migration and invasion of HCC
 (a) Transwell migration and invasion assay of Huh-7 and Hep3B transfected by siRNA1, siRNA2 and siRNA NC. (b) Transwell migration and invasion assay of Huh-7 and LM3 transfected by UBE2Q2 or empty vector plasmid. Data are presented as the mean ± SD. ***p < 0.001. **** p <0.0001 
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Fig. S3. UBE2Q2 promotes glycolysis of HCC
(a) Enrichment pathway analysis from differentially expressed protein in proteomics assay was performed by KEGG dataset. (b) GESA single gene enrichment analysis of glycolysis from TCGA database. (c) Glucose uptake of Huh-7 and LM3 transfected by UBE2Q2 or empty vector plasmid. (d) Lactate secretion assay of Huh-7 and LM3 transfected by UBE2Q2 or empty vector plasmid. (e) Oxygen consumption rate detected from Huh-7 cells transfected by siRNA and plasmids. (f) Quantification of maximal respiration and spare respiratory capacity of Huh-7 cells transfected by siRNA and plasmids. (g) CCK-8 assay of Huh-7 and LM3 transfected by UBE2Q2 or empty vector plasmid treated with DMSO or 2-DG. (h) Lactate secretion assay of Huh-7 and LM3 transfected by UBE2Q2 or empty vector plasmid treated with DMSO or 2-DG. (i) Transwell migration assay of Huh-7 and LM3 transfected by UBE2Q2 or empty vector plasmid treated with DMSO or 2-DG. Data are presented as the mean ± SD. * p <0.05, ** p < 0.01, *** p < 0.001, **** p <0.0001. OCR, oxygen consumption rate; ns, no significant difference.
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Fig. S4. UBE2Q2 promotes glycolysis of HCC by enhancing the expression of HIF1α
(a) Representative IHC staining images of HK2, PFKL, PKM2, GLUT1, LDHA and HIF1α from subcutaneous tumors and quantification. (b) The mRNA level of UBE2Q2, HIF1α, HIF1β, HIF2α, MYC and HIF1α-related genes measured by qRT-PCR. (c) CCK-8 assay in Huh-7 and Hep3B with co-transfection of siUBE2Q2 and HIF1α plasmids. (d) Glucose uptake of Huh-7 and Hep3B co-transfection of siUBE2Q2 and HIF1α plasmids. (e) Lactate secretion assay of Huh-7 and Hep3B co-transfection of siUBE2Q2 and HIF1α plasmids. (f) Extracellular acidification rate detected from Huh-7 cells co-transfected by siUBE2Q2 and HIF1α plasmids. (g) Oxygen consumption rate detected from Huh-7 cells co-transfected by siUBE2Q2 and HIF1α plasmids. (h) Quantification of maximal respiration and spare respiratory capacity of Huh-7 cells transfected by siRNA and HIF1α plasmids. (i) Quantification of representative IHC staining images of UBE2Q2, HIF1α and HIF1α-related proteins from subcutaneous tumors. Data are presented as the mean ± SD. * p <0.05, ** p < 0.01, *** p < 0.001, **** p <0.0001. ns, no significant difference.

[image: ] Fig. S5. UBE2Q2 has strong correlation with NF-κB/HIF1α pathway related genes
 (a) The correlation between UBE2Q2 and HIF1α related genes. (Data from TCGA RNA-seq dataset) (b) The correlation between UBE2Q2 and NF-κB related genes. (Data from TCGA RNA-seq dataset) 

Supplementary Tables 
Table S1. Sequences of primers 
	Primer names
	Sequence (5'-3')

	[bookmark: OLE_LINK22][bookmark: OLE_LINK21]UBE2Q2-F
	GAACAACAATTTGCTTCGTCAGC

	UBE2Q2-R
	TGACCCGTGGGTAGTGGTT

	GAPDH-F 
	GAAGGTGAAGGTCGGAGTC

	GAPDH-R
β-actin-F
β-actin-R
PFKL-F 
PFKL-R
PKM2-F 
PKM2-R 
HK2-F
HK2-R 
PDK1-F 
PDK1-R 
HIF1A-F 
HIF1A-R 
SLC2A1-F
SLC2A1-R
LDHA-F
	GAAGATGGTGATGGGATTTC
CATGTACGTTGCTATCCAGGC
CTCCTTAATGTCACGCACGAT
GCTGGGCGGCACTATCATT 
TCAGGTGCGAGTAGGTCCG 
ATGTCGAAGCCCCATAGTGAA 
TGGGTGGTGAATCAATGTCCA 
[bookmark: OLE_LINK1]GAGCCACCACTCACCCTACT 
CCAGGCATTCGGCAATGTG 
CTGTGATACGGATCAGAAACCG 
TCCACCAAACAATAAAGAGTGCT
GAACGTCGAAAAGAAAAGTCTCG 
CCTTATCAAGATGCGAACTCACA 
GGCCAAGAGTGTGCTAAAGAA 
ACAGCGTTGATGCCAGACAG 
ATGGCAACTCTAAAGGATCAGC

	LDHA-R
	CCAACCCCAACAACTGTAATCT

	HIF1B-F
	CTGCCAACCCCGAAATGACAT

	HIF1B-R
	CGCCGCTTAATAGCCCTCTG

	HIF2A-F
	CGGAGGTGTTCTATGAGCTGG

	HIF2A-R
	AGCTTGTGTGTTCGCAGGAA

	MYC-F
	GGCTCCTGGCAAAAGGTCA

	MYC-R
	CTGCGTAGTTGTGCTGATGT

	VEGFA-F
	AGGGCAGAATCATCACGAAGT

	VEGFA-R
	AGGGTCTCGATTGGATGGCA




Table S2. Sequences of siRNAs and shRNA
	siRNA names
	Sequence (5'-3')

	SiUBE2Q2 #1-F
SiUBE2Q2 #1-R
	GGAUGUUGAGAUGCUAGAUTT
AUCUAGCAUCUCAACAUCCTT

	SiUBE2Q2 #2-F
SiUBE2Q2 #2-R
	GCAAAUAAAUGCCACCUUATT
UAAGGUGGCAUUUAUUUGCTT

	SiUBE2Q2 #3-F
SiUBE2Q2 #3-R
	GCCCAACAAUCCUAUAAUUTT
AAUUAUAGGAUUGUUGGGCTT

	SiRNA NC-F
SiRNA NC-R
	UUCUCCGAACGUGUCACGUTT
ACGUGACACGUUCGGAGAATT

	ShUBE2Q2-F
	GATCGCAAATAAATGCCACCTTACTCGAGTAAGGTGGCATTTATTTGCTTTTTT

	ShUBE2Q2-R
	AATTAAAAAAGCAAATAAATGCCACCTTACTCGAGTAAGGTGGCATTTATTTGC

	Shp65-F
	GATCCGGACATATGAGACCTTCAATTCAAGAGACAATCTCTTGAATTGAAGGTCTCATATGTCCG

	Shp65-R
	AATTCCTCGAGAAAAAAGGACATATGAGACCTTCAATCTCTTGAATTGAAGGTCTCATATGTCCG




Table S3. Antibodies used in this study
	Antibody
	WB
	IHC
	IP
	Specificity
	Company

	GAPDH (60004-1-Ig)
	1:20000
	
	
	Mouse
	Proteintech

	Ki-67 (sc-15402)
	
	1:100
	
	Rabbit
	Santa Cruz Biotechnology

	UBE2Q2 (AACE12N)
	1:1000
	
	
	Rabbit
	Thermofisher

	UBE2Q2 (12581-1-AP)
	1:1000
	1:100
	1.0μg
	Rabbit
	Proteintech

	PFKL (A7708)
	1:1000
	1:100
	
	Rabbit
	ABclonal Technology

	PKM2 (15822-1-AP)
	1:1000
	1:100
	
	Rabbit
	Proteintech

	HK2 (22029-1-AP)
	1:5000
	1:200
	
	Rabbit
	Proteintech

	β-actin (20536-1-AP)
	1:2000
	
	
	Rabbit
	Proteintech

	HIF1A (36169S)
	1:1000
	
	
	Rabbit
	Cell Signaling Technology

	HIF1A (48085S)
	1:1000
	1:100
	
	Rabbit
	Cell Signaling Technology

	HIF2A (59973)
	1:1000
	
	
	Rabbit
	Cell Signaling Technology

	VHL (68547)
	1:1000
	
	
	Rabbit
	Cell Signaling Technology

	VEGFA (19003-1-AP)
	1:1000
	1:100
	
	Rabbit
	[bookmark: OLE_LINK18]Proteintech

	LDHA (A1146)
	1:1000
	1:100
	
	Rabbit
	Abclonal

	GLUT1 (A6982)
	1:1000
	1:100
	
	Rabbit
	Abclonal

	CD31 (A0378)
	
	1:100
	
	Rabbit
	Abclonal

	p-p65 (AP0123)
	1:1000
	
	
	Rabbit
	Abclonal

	p-STAT3
	1:200
	
	
	Rabbit
	Abclonal

	β-catenin (51067-2-AP)
	1:5000
	
	
	Rabbit
	Proteintech

	ERK1/2 (11257-1-AP)
	1:2000
	
	
	Rabbit
	Proteintech

	Ras (A1190)
	1:1000
	
	
	Rabbit
	Abclonal

	IkBa (A19714)
	1:1000
	
	
	Rabbit
	Abclonal

	p- IkBa (AP0707)
	1:1000
	
	
	Rabbit
	Abclonal

	Lamin B1 (A1910)
	1:500
	
	
	Rabbit
	Abclonal

	RIP1 (3493S)
	1:1000
	
	1.0μg
	Rabbit
	Cell Signaling Technology

	Ub (3936S)
	1:1000
	
	
	Mouse
	Cell Signaling Technology

	K63-linkage Specific Polyubiquitin (12930S)
	1:1000
	
	
	Rabbit
	Cell Signaling Technology

	Anti-His (12698S)
	1:1000
	
	
	Rabbit
	Cell Signaling Technology

	Anti-Flag (14793S)
	1:1000
	
	1.0μg
	Rabbit
	Cell Signaling Technology

	Anti-HA tag(M180-3)
	
	
	2.0μg
	Mouse
	MBL Beijing Biotech Co.

	Anti-HA tag(C29F4)
	1:1000
	
	
	Rabbit
	Cell Signaling Technology
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