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Antibodies
Antibodies used

https://tcga-data.nci.nih.gov/). Promoter sequences are available from Eukaryotic Promoter Database (EPD; https://epd.epfl.ch/). The reference library used in RNA-
seq analysis (Mus musculus GRCm38.dna.primary_assembly.fa) is available in the GeneRIF (https://www.ncbi.nlm.nih.gov/gene/?term=GRCm38). The source data
underlying Fig 1, 2, 3, 5, 6, 7 and 8 as well as Supplementary Fig 3, 4, 5, 7 and 8 are provided as a Source Data file. All the other data supporting the findings of this
study are available within the article and its Supplementary Information files. Source data are provided with this paper.

Sample sizes for each experiment are provided in figure legends. For in vitro experiments, three biological replicates were achieved. Such
sample sizes are typical for the in vitro experiments and sufficient for a statistical analysis. For in vivo assay, n=6 or n=8 mice were used.

No statistical method was used to determine the sample size. The sample sizes are determined empirically, and are similar in size to most

existing studies in the field.

No data were excluded from the analysis.

Each in vitro experiment was replicated at least triple successfully. At least six mice and human samples were used in this study and 3
replicates were successfully carried out for each sample.

For animal studies, the mice were earmarked before grouping and then were randomly separated into groups by an independent person. And
also other in vitro experiments, such as cells/samples were randomly assigned to examination groups.

Experimenters were blinded to group allocation for IHC staining and grading, as well as quantification of CFU numbers. The research staff who

performed the RNA-sequencing library preparation had no knowledge about the sample characteristics. The investigators were not blinded to
sample allocation during experiment and outcome assessment, because results used were obtained using objective quantitative methods.

Mouse anti-Vinculin (1:1000) Santa Cruz Biotechnology Cat# SC-73614 RRID: AB_1131294

Rabbit anti-LaminB1 (1:1000) Cell Signaling Technology Cat# 13435S

Rabbit anti-PPAR (1:1000) Cell Signaling Technology Cat# 2435 RRID:AB_2166051

Mouse anti-PPAR (1:500) Santa Cruz Biotechnology Cat# SC-7273

Rabbit anti-FASN (1:1000) Absin Cat# abs133825

Rabbit anti-ACC (1:1000) Cell Signaling Technology Cat# 3676S RRID:AB_2219397

Rabbit anti-ACLY (1:1000) Cell Signaling Technology Cat# 9441S RRID:AB_331805

Rabbit anti-GAPDH (1:3000) Cell Signaling Technology Cat# 5174S RRID:AB_10622025

Rabbit anti-PPAR (1:1000) Proteintech Cat# 15540-1-AP RRID:AB_2252506

Rabbit anti-PPAR (1:1000) Proteintech Cat# 10156-2-AP RRID:AB_2252532

Rabbit anti-SREBF1(1:1000) Proteintech Cat# 14088-1-AP RRID:AB_2255217

Mouse anti-FLAG Tag (1:1000) Proteintech Cat# 20543-1-AP RRID:AB_11232216
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Validation

Mouse anti-MYC Tag (1:1000) Proteintech Cat# 60003-2-Ig RRID:AB_2734122

Mouse anti-HA Tag (1:2000) Santa Cruz Biotechnology Cat# SC-7392 RRID:AB_627809

Mouse anti-His Tag (1:2000) Santa Cruz Biotechnology Cat# SC-8036

Rabbit anti-V5 Tag (1:1000) Proteintech Cat#14440-l-AP

Rabbit anti-USP1 (1:1000) Proteintech Cat# 14346-1-AP RRID:AB_2214314

Rabbit anti-USP3 (1:1000) Proteintech Cat# 12490-1-AP RRID:AB_10639042

Rabbit anti-USP11 (1:1000) Proteintech Cat# 10244-1-AP RRID:AB_2288400

Rabbit anti-USP13 (1:1000) Proteintech Cat# 16840-1-AP RRID:AB_2214569

Rabbit anti-USP14 (1:1000) Proteintech Cat# 14517-1-AP RRID:AB_2257124

Rabbit anti-USP15 (1:1000) Proteintech Cat# 14354-1-AP RRID:AB_2257148

Rabbit anti-USP17 (1:1000) Abcam Cat# ab174914

Rabbit anti-USP21 (1:1000) Proteintech Cat# 17856-1-AP

Rabbit anti-USP22 (1:1000) Sigma-Aldrich Cat# HPA044980 RRID:AB_10794503

Mouse anti-USP22 (1:500) Santa Cruz Biotechnology sc-390585

Rabbit anti-USP24 (1:1000) Proteintech Cat# 13126-1-AP RRID:AB_2212761

Rabbit anti-USP26 (1:1000) elabscience Cat# EAP4323

Rabbit anti-USP27 (1:1000) Absin Cat# abs102919

Mouse anti-USP29 (1:200) Santa Cruz Biotechnology Cat# sc-517145

Rabbit anti-USP33 (1:1000) Proteintech Cat# 20445-1-AP RRID:AB_10694439

Rabbit anti-USP34 (1:1000) Proteintech Cat# 18827-1-AP RRID:AB_2213348

Rabbit anti-USP36 (1:1000) Proteintech Cat# 14783-1-AP RRID:AB_2213357

Rabbit anti-USP37 (1:1000) Proteintech Cat# 18465-1-AP RRID:AB_10598483

Rabbit anti-USP39 (1:1000) Proteintech Cat# 23865-1-AP

Rabbit anti-USP46 (1:1000) Proteintech Cat# 13502-1-AP RRID:AB_10642951

Rabbit anti-USP48 (1:1000) Proteintech Cat# 12076-1-AP RRID:AB_2213840

Rabbit anti-USP51 (1:1000) Abnova Cat# H00158880-A01 RRID:AB_463546

Rabbit anti-USP54 (1:1000) Abcam Cat# ab151001

Rabbit anti-SCD1 (1:1000) Abcam Cat# ab236868

Rabbit anti-p-AKT(Ser 473) (1:1000) Cell Signaling Technology Cat# 4060S

Rabbit anti-CPT1A (1:1000) Proteintech Cat# 15184-1-AP

Rabbit anti-CPT2 (1:1000) Proteintech Cat# 26555-1-AP

Rabbit anti-ACOX1 (1:1000) Proteintech Cat# 10957-1-AP

Rabbit anti-ACADL (1:1000) Proteintech Cat# 17526-1-AP

Rabbit anti-ECHS1 (1:1000) Proteintech Cat# 11305-1-AP

Rabbit anti-pVHL (1:1000) Proteintech Cat# 24756-1-AP

Rabbit anti-CUL4B (1:1000) Proteintech Cat# 12916-1-AP

Mouse anti-Actin (1:2000) Proteintech Cat# 60008-1-Ig RRID:AB_2289225

Mouse anti-Vinculin, Human and Mouse, WB IP IF IHC, (https://www.scbt.com/zh/p/vinculin-antibody-7f9?requestFrom=search); In
this paper for WB..

Rabbit anti-LaminB1, WB IP, (https://www.cellslgnal.cn/products/primary-antibodies/lamin-bl-d9v6h-rabbit-mab/134352site-
searchtype=Products&N=4294956287&Ntt=13435s&fromPage=plp&_requestid=26798); In this paper for WB.

Rabbit anti-PPAR, Human and Mouse, WB CHIP IF IHC, (https://www.cellsignal.co.uk/products/primary-antibodies/pparg-c26h12-
rabbit-mab/2435?N=0+4294956287&Nrpp=200&No=4400&fromPage=plp); In this paper for WB CHIP IF and IHC.

Mouse anti-PPAR, WB IP IF IHC ELISA, (https://www.scbt.com/p/ppargamma-antibody-e-8?requestFrom=search); In this paper for
IP.

Rabbit anti-FASN, Human, WB IHC IF, (https://www.instrument.com.cn/netshow/SH104673/Q4908007.htm); In this paper for WB.

Rabbit anti-ACC, Human and Mouse, WB IHC IF IP, (https://www.cellsignal.co.uk/products/primary-antibodies/acetyl-coa-
carboxylase-c83b10-rabbit-mab/3676?site-search-type=Products&N=4294956287&Ntt=acc&fromPage=plp); In this paper for WB
and IHC.

Rabbit anti-ACLY, Human, WB, (https://www.cellsignal.co.uk/products/primary-antibodies/atp-citrate-lyase-antibody/4332?site-
search-type=Products&N=4294956287&Ntt=acly&fromPage=plp); In this paper for WB and IHC.

Rabbit anti-GAPDH, Human and Mouse, WB IHC, (https://www.cellsignal.co.uk/products/primary-antibodies/gapdh-d16h11-xp-
rabbit-mab/5174?_=1607575634519&Ntt=5174&tahead=true); In this paper for WB.

Rabbit anti-PPAR, Human and Mouse, WB IHC IP, (https://www.ptgcn.com/products/PPARA-Antibody-15540-1-AP.htm); In this
paper for WB.

Rabbit anti-PPAR, Human and Mouse, WB IHC IF, (https://www.ptgcn.com/products/PPARD-Antibody-10156-2-AP.htm); In this
paper for WB.

Rabbit anti-SREBF1,Human and Mouse, WB IP IHC IF, (https://www.ptgcn.com/products/SREBF1-Antibody-14088-1-AP.htm); In this
paper for WB.

Mouse anti-FLAG Tag, Human and Mouse, WB RIP IP IHC IF FC CoIP, (https://www.ptgcn.com/products/Flag-Tag-Antibody-20543-1-
AP.htm); In this paper for WB and IP.

Mouse anti-MYC Tag, Human and Mouse, WB RIP IP IHC IF FC CoIP, (https://www.ptgcn.com/products/MYC-Antibody-60003-2-
Ig.htm); In this paper for WB and IP.

Mouse anti-HA Tag, Human and Mouse, WB IP ,(https://www.scbt.com/p/ha-probe-antibody-f-7?requestFrom=search); In this paper
for WB.

Mouse anti-His Tag, WB IP, (https://www.scbt.com/p/his-probe-antibody-h-3?requestFrom=search Santa Cruz Biotechnology
Cat#SC-8036); In this paper for WB.

Rabbit anti-V5 Tag, WB IP ELISA, (https://www.ptgcn.com/products/V5-tag-Antibody-14440-l-AP.htm); In this paper for WB.

Rabbit anti-USP1, Human, WB IP IHC IF, (https://www.ptgcn.com/products/USP1-Antibody-14346-1-AP.htm); In this paper for WB.
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Rabbit anti-USP3, Human and Mouse, WB IP IF ELISA, (https://www.ptgcn.com/products/USP3-Antibody-12490-1-AP.htm); In this
paper for WB.

Rabbit anti-USP11, Human and Mouse, WB IP IF ELISA, (https://www.ptgcn.com/products/USP11-Antibody-10244-1-AP.htm); In this
paper for WB.

Rabbit anti-USP13,Human and Mouse, WB IP IF ELISA, (https://www.ptgcn.com/products/USP13-Antibody-16840-1-AP.htm); In this
paper for WB.

Rabbit anti-USP14, Human and Mouse, WB IP IF ELISA, (https://www.ptgcn.com/products/USP14-Antibody-14517-1-AP.htm); In this
paper for WB.

Rabbit anti-USP15,Human and Mouse, WB IP IF ELISA, (https://www.ptgcn.com/products/USP15-Antibody-14354-1-AP.htm); In this
paper for WB.

Rabbit anti-USP17, Human, WB, (https://www.abcam.cn/usp17l24-antibody-c-terminal-ab174914.html); In this paper for WB.

Rabbit anti-USP21, Human and Mouse, WB IHC IF ELISA, (https://www.ptgcn.com/products/USP21-Antibody-17856-1-AP.htm); In this
paper for WB.

Rabbit anti-USP22,Human and Mouse, WB IHC IF IP, (https://www.sigmaaldrich.com/catalog/product/sigma/hpa044980?
lang=zh&region=CN); Rabbit anti-USP24, Human and Mouse, WB IHC IF ELISA, (https://www.ptgcn.com/products/USP24-
Antibody-13126-1-AP.htm); In this paper for IHC and IF.

Mouse anti-USP22, WB IP IF ELISA,(https://www.scbt.com/p/usp22-antibody-c-3?requestFrom=search); In this paper for WB and IP.

Rabbit anti-USP24, WB IHC IF ELISA, (https://www.ptgcn.com/products/USP24-Antibody-13126-1-AP.htm); In this paper for WB.

Rabbit anti-USP26, Human and Mouse, WB, (https://www.elabscience.com/p-usp26_polyclonal_antibody-49898.html); In this paper
for WB.

Rabbit anti-USP27, Human and Mouse, WB,(https://www.instrument.com.cn/netshow/SH104673/Q4894072.htm); In this paper for
WB.

Mouse anti-USP29, Human, WB IP IHC, (https://www.scbt.com/p/usp29-antibody-1a8?requestFrom=search); In this paper for WB.

Rabbit anti-USP33, Human and Mouse, WB IHC IF ELISA, (https://www.ptgcn.com/products/USP33-Antibody-20445-1-AP.htm); In this
paper for WB.

Rabbit anti-USP34, Human, WB IHC, (https://www.ptgcn.com/products/USP34-Antibody-18827-1-AP.htm); In this paper for WB.

Rabbit anti-USP36, Human and Mouse, WB IHC IF ELISA, (https://www.ptgcn.com/products/USP36-Antibody-14783-1-AP.htm); In this
paper for WB.

Rabbit anti-USP37, Human and Mouse, WB IHC IF ELISA, (https://www.ptgcn.com/products/USP37-Antibody-18465-1-AP.htm); In this
paper for WB.

Rabbit anti-USP39, Human and Mouse, WB IHC IF ELISA, (https://www.ptgcn.com/products/USP39-Antibody-23865-1-AP.htm); In this
paper for WB.

Rabbit anti-USP46, Human and Mouse, WB IHC IP ELISA,(https://www.ptgcn.com/products/USP46-Antibody-13502-1-AP.htm); In this
paper for WB.

Rabbit anti-USP48, Human and Mouse, WB IHC IP, (https://www.ptgcn.com/products/USP48-Antibody-12076-1-AP.htm); In this
paper for WB.

Rabbit anti-USP51, Human, WB, (http://www.abnova.com/products/products_detail.asp?catalog_id=H00158880-A01); In this paper
for WB.

Rabbit anti-USP54, Human, WB IHC, (https://www.abcam.cn/usp54-antibody-ab151001.html); In this paper for WB.

Rabbit anti-SCD, Human, WB IP IHC, (https://www.abcam.cn/scd1-antibody-epr21963-ab236868.html); In this paper for WB.

Rabbit anti-p-AKT(Ser473), WB IP IHC IF F,(https://www.cellsignal.cn/products/primary-antibodies/phospho-akt-ser473-d9e-xprabbit-
mab/4060?site-search-type=Products&N=4294956287&Ntt=4060s&fromPage=plp&_requestid=26905); In this paper for WB.

Rabbit anti-CPT1A, FC IF IHC IP WB ELISA,(https://www.ptgcn.com/products/CPTlA-Antibody-15184-l-AP.htm); In this paper for WB.

Rabbit anti-CPT2, IF IHC IP WB ELISA,(https://www.ptgcn.com/products/CPT2-Antibody-26555-l-AP.htm); In this paper for WB.

Rabbit anti-ACOX1, IHC WB ELISA,(https://www.ptgcn.com/products/AOX-Antibody-10957-l-AP.htm); In this paper for WB.

Rabbit anti-ACADL, IHC, WB,ELISA,(https://www.ptgcn.com/products/ACADL-Specific-Antibody-17526-l-AP.htm); In this paper for
WB.

Rabbit anti-ECHS1, IF IHC IP WB ELISA,(https://www.ptgcn.com/products/ECHSl-Antibody-11305-l-AP.htm); In this paper for WB.

Rabbit anti-pVHL, IF WB ELISA, (https://www.ptgcn.com/products/VHL-Antibody-24756-1-AP.htm); In this paper for WB.

Rabbit anti-CUL4B, ColP IF IHC RIP WB,(https://www.ptgcn.com/products/CUL4B-Antibody-12916-1-AP.htm); In this paper for WB.

Mouse anti-Actin, Human and Mouse, WB IHC IF FC ELISA, (https://www.ptgcn.com/products/ACTB-Antibody-60008-1-Ig.htm); In this
paper for WB.

MHCC-97H, HUH7, Bel-7402, Hep3B, HepG2, SMMC-7721, HEK293T, HCCLM3 and PLC/PRF/5 were purchased from the cell
bank of the Committee on Type Culture Collection of the Chinese Academy of Sciences (Shanghai, China). THLE-2 and
SNU449 cell lines were purchased from ATCC. MHCC-97L and HB611 were obtained from Liver Cancer Institute,

Fudan University (China).

MHCC-97H, HUH7, Hep3B, HepG2, HEK-293T, HCC-LM3, ThLE-2, SNU449, PLC/PRF/5 have been authenticated by STR
profiling. SMMC-7721,MHCC-97L and HB611 are not authenticated.

Cell lines were routinely tested for potential mycoplasma contamination by using commercial mycoplasma detection kits

(Lonza, LT07-418). All tests were negative.

It was not considered as a misidentified cell line when we started this research. We are not longer use BEL-7402 cell line since
it was in the misidentified cell line list.




