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Supplementary Materials and Methods 

 

 

Quantitative Real-time PCR (qRT-PCR) 

Total RNA from tissue samples and cells were extracted using RNAiso Plus kit 

(Takara).For qRT-PCR, cDNA preparation was performed by PrimeScript RT regent kit 

(Takara) and used for templates in SYBR-Green method. All reactions were performed 

using ABI7500 instrument. The primers used for detecting mRNA levels were listed in 

Table S1. 

 

Western blot 

The total proteins of tissue samples or tumour cell lines were extracted using RIPA 

lysis buffer (Thermo Scientific) containing cocktail of proteinase inhibitors and 

phosphatase inhibitors according to the protocol. For western blot assay, 60μg of total 

protein lysates were subjected to 12% SDS-PAGE, transferred on to nitrocellulose 

membranes and then blocked with 5% non-fat milk and incubated with primary antibodies. 

The protein was detected using enhanced chemiluminescence reagents. Anti-USP16 

(14055-1-AP) and anti-Bcl-xl (10783-1-AP) were from Proteintech. Anti-tubulin (sc-69969), 

anti-GAPDH (sc-25778), anti-p21 (sc-53870) and anti-HBx (sc-57760) were from Santa 

Cruz Co., anti-Bcl2 (1017) was from Epitomics. 

 

Cell proliferation and colony formation assays 

For cell proliferation assay, cells were seeded in 96-well plate at a density of 2000 

cells per well. Then at the indicated time points, 20μl of MTT reagent was added to each 

well. After 3h of incubation at 37℃, the absorbance was read at 590nm using microplate 

reader. For the colony formation assay, 1000-5000 cells were plated in 6-well plate and 

incubated at 37℃ for 1 week. The cells were fixed and stained with 1% crystal violet.  

 

TUNEL assay 

TdT-mediated dUTP Nick-End Labeling (TUNEL) assay was performed using One 

Step TUNEL Apoptosis Assay Kit (Beyotime Biotechnology) according to the 

manufacture’s recommendation. Briefly, cells in suspension were centrifuged and 

harvested. Then cells were fixed and washed. After incubated with 0.1% Triton X-100, 

cells were staining with TUNEL reagent and counterstained with DAPI. TUNEL-positive 

cells were detected under the microscope. 

 

Cell anoikis analysis 

For cell anoikis analysis, indicated cells were placed in ultra-low attachment 6-well 

plates for 2 days. Aggregated cells were harvested and digested, then washed with PBS 

and binding buffer. Apoptotic cells were detected using Annexin V/7-AAD staining (BD 

Biosciences, USA) with FACS Calibur flow cytometer (BD).  

 

 



Table S1. Primer sequences 

Primer name Sequence (5’ to 3’) 

Primers for qRT-PCR  

homo-SYBR-GAPDH-F ACCACAGTCCATGCCATCA 

homo-SYBR-GAPDH-R TCCACCACCCTGTTGCTGTA 

homo-SYBR-COPS5-F GCCCTGGACTAAGGATCACC 

homo-SYBR-COPS5-R CTTCCAAGTTGCCTCCCGAT 

homo-SYBR-USP38-F AGAACTGGTTTTTAATCGACTTTGG 

homo-SYBR-USP38-R CGCCTCTGGAGAATGCTGAA 

homo-SYBR-USP19-F GCCTATGTACTCTTCTACCGCC 

homo-SYBR-USP19-R CCAAATCCGGGAAGCCTGG 

homo-SYBR-USP5-F TTCTCCTCTCCGACATCGCC 

homo-SYBR-USP5-R TTGCCCGTGTAGTAGACAGC 

homo-SYBR-JOSD1-F CGCCCTCAATAACGTCTTCCA 

homo-SYBR-JOSD1-R GCATGCTCTTCTTGTGAGGTG 

homo-SYBR-USP4-F TGAAACACGGCTCTGGAACA 

homo-SYBR-USP4-R ACTAGCACCTGACCCTGGTA 

homo-SYBR-USP14-F AGGAGGAACGCTAAAGGATGA 

homo-SYBR-USP14-R TTGGCTGAGGGTTCTTCTGG 

homo-SYBR-USP9X-F AGAGCAAAGAGCCAGATGACC 

homo-SYBR-USP9X-R GCTGTCCATGCACATGGTTATT 

homo-SYBR-EIF3F-F CTGAACGCATCGGAGTTGAC 

homo-SYBR-EIF3F-R GCTGATGCCCCTCCTACTTG 

homo-SYBR-USP48-F ACCCAAGTGTGGCAAAGGAA 

homo-SYBR-USP48-R AGCTCTTGAAGAAAGGCTGGA 

homo-SYBR-USP11-F GGATAGAGAGCCACAGCACG 

homo-SYBR-USP11-R CACAAGGAACCAGCTTTCGC 

homo-SYBR-USP10-F GCCTTGTACGTCAACACCCA 

homo-SYBR-USP10-R ATCTCCAAGAGCTTGTCGGG 

homo-SYBR-USP21-F GTGCGTATACTGCTCCCCAC 



homo-SYBR-USP21-R ACAGGCTGGACCCACAATC 

homo-SYBR-USP16-F GGACAACTGGAGTGTATGGTGT 

homo-SYBR-USP16-R ATCTTTCTCTGGCTTTGGAGTTG 

homo-SYBR-BAP1-F CAAATGGATCGAAGAGCGCC 

homo-SYBR-BAP1-R GGTATCAGCTGGTGGGCAAA 

homo-SYBR-OTUD5-F CCAGTACAGCACAGAACCCA 

homo-SYBR-OTUD5-R CCAATGGTGGCCTTGTTAGG 

homo-SYBR-USP22-F AACTGCACCATAGGTCTGCG 

homo-SYBR-USP22-R AAGAAGTCCCGCAGAAGTGG 

homo-SYBR-OTUD4-F ATTGTAACGCCGGAGTGGG 

homo-SYBR-OTUD4-R AGACTGAGAGTGCAATACCTCTT 

homo-SYBR-USP32-F CGAGATCAGGCTCCGACC 

homo-SYBR-USP32-R CATCTGTAACTCTCCTCAGCG 

homo-SYBR-OTUB1-F CAATTGGCAACCCGGAAGC 

homo-SYBR-OTUB1-R TTAACACCTTCGGAGTCGCTG 

homo-SYBR-UCHL5-F GGATACAAAAGTACAGTGAAGGTGA 

homo-SYBR-UCHL5-R ATCCATGGGTTCCTCTGCAA 

homo-SYBR-USP8-F TCCGCTGTGAACGATGAACG 

homo-SYBR-USP8-R AGTGCTTCTTTCCTTTAGGAGTTG 

homo-SYBR -TERT-F CGGAAGAGTGTCTGGAGCAA 

Homo-SYBR-TERT-R GGATGAAGCGGAGTCTGGA 

homo-SYBR-ALDHA1-F ACCTGTCCTACTCACCGATT 

homo-SYBR-ALDHA1-R AAGCATCCATAGTACGCCAC 

homo-SYBR-EpCAM-F CGCAGCTCAGGAAGAATGTG 

homo-SYBR- EpCAM-R TGAAGTACACTGGCATTGACG 

homo-SYBR- CD133-F-1 TCCACAGAAATTTACCTACATTGG 

homo-SYBR- CD133-R-1 CAGCAGAGAGCAGATGACCA 

homo-SYBR- CD133-F-2 GATTAAGTCCATGGCAACAGCG 

homo-SYBR- CD133-R-2 GCTGGTCAGACTGCTGCTAAGC 



homo-SYBR-CD44-F-1 ACGGAAGAAACAGCTACCCAG 

homo-SYBR-CD44-R-1 GAGGCTGCAGCTGTCCC 

homo-SYBR-CD44-F-2 CTGCAGGTATGGGTTCATAG 

homo-SYBR-CD44-R-2 ATATGTGTCATACTGGGAGGTG 

homo-SYBR-Oct4-F GGAAGGTATTCAGCCAAACGAC 

homo-SYBR-Oct4-R AGTCGCTGCTTGATCGCTTG 

homo-SYBR-NANOG-F GTCCCGGTCAAGAAACAGAA 

homo-SYBR-NANOG-R TGCGTCACACCATTGCTATT 

homo-SYBR-KLF4-F ACGATCGTGGCCCCGGAAAAGGACC 

homo-SYBR-KLF4-R TGATTGTAGTGCTTTCTGGCTGGGCTCC 

homo-SYBR-SOX4-F CCTCAAGCACATGGCTGACT 

homo-SYBR-SOX4-R CACCGACCTTGTCTCCCTTC 

homo-SYBR-SOX2-F ATGGGTTCGGTGGTCAAGT 

homo-SYBR-SOX2-R ATGTGTGAGAGGGGCAGTGT 

Primers for detecting HBx status 

XF1 CAGCTTGTTTTGCTCGCAGC 

XR1 GCAGATGAGAAGGCACAGAC 

XF2 TCACCTCTGCACGTAGCATGG 

XR5  GGCAGAGGTGAAAAAGTTGC 
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Supplementary Fig.3 Knock-down of USP16 promotes cell proliferation and induces 

anoikis resistance. Cell proliferation assays in Huh7 (a) and PLC/PRF/5 cells (b) with 

USP16 knock-down. (c) Cells were cultured on ultra-low adherent plates for three days 

and examined by FACS after Annexin V/7-AAD staining. (d)The images of TUNEL 

staining were shown (Bar, 100μm). Data represent mean±S.D, *p<0.05, **p<0.01, 

determined by t-test. (e) The mRNA levels of the indicated genes were analysed through 

real-time PCR in PLC/PRF/5 cells with or without USP16 knock-down, mean±S.D, 

*p<0.05, **p<0.01, ***p<0.001, determined by t-test. 

 

 

 



 

 

 

 

 

 



 

Supplementary Fig.4 Restored USP16 expression counteracts HBx△35-mediated 

promotion of cell proliferation and resistance to anoikis. (a-b) MTT assays were for 

the indicated Huh7 cells (a) and the indicated PLC/PRF/5 (b) cells. (c) Cells were cultured 

on ultra-low adherent plates for 3 days and examined by FACS after Annexin V/7-AAD 

staining. (d) The images of TUNEL staining of are shown (Bar, 100μm). Data represent 

mean±S.D, **p<0.01, ***p<0.001, determined by t-test. 
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