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Antibodies
Antibodies used

Sample size was chosen taking in consideration the means of the target values between the experimental group and the control group, the
mean standard error and the statistical analysis used. For animal studies, sample size was defined on the basis of past experience with the
models, to allow a power %80% at the 5% significance level. For ethical reasons, the minimum number of animals necessary to achieve the
scientific objectives was used.

No data were excluded in the current work when performing the final statistical analysis, which have been provided state in "Statistical
analysis" section.

All in vitro experiments were performed in triplicate unless specified in the figure legends. The detailed replication of each experiments has
been provided in Figure Legend.

For all in vivo animal studies, all mice were randomly assigned to different treatment groups.

The investigators were unaware of the experimental groups in all the quantifications.

The primary antibodies against anti-GAPDH (#2118, dilution 1:1000 ), anti-p-JNK (#4668, dilution 1:1000), anti-JNK (#9258, dilution
1:1000), anti-p38 (#8690, dilution 1:1000), anti-p-p38 (#4511, dilution 1:1000), anti-p-I$B" (#2859, dilution 1:1000), anti-I$B"

(#4814, dilution 1:1000), anti-p-TBK1 (#5483, dilution 1:1000) and anti-p-NF-$B (#3033, dilution 1:500) were obtained from Cell
Signaling Technology Inc (CST, Beverly, USA). Antibodies against anti-IKK" (#ab32041, dilution 1:1000), anti-MEK1/2 (#ab178876,
dilution 1:1000), anti-p-MEK1/2 (#ab278564, dilution 1:1000), anti-ERK1/2 (#ab184699, dilution 1:1000), anti-p-ERK1/2 (#ab201015,
dilution 1:1000), anti-NF-$B (#ab16502, dilution 1:1000), anti-TGF-#1 (#ab179695, dilution 1:1000), anti-TAK1 (#ab50431, dilution
1:1000), anti-TBK1 (#ab40676, dilution 1:1000), anti-HA (#ab18181, dilution 1:1000), anti-Flag (#ab205606, dilution 1:1000), anti-
CD11b (#ab133357, dilution 1:200), anti-DUSP22 (#ab70124, dilution 1:1000), and anti-DUSP3 (#ab248113, dilution 1:1000), anti-
EGFP (#ab184601, dilution 1:50), anti-HNF4a (#ab201460, dilution 1:100), anti-CK19 (#ab52625, dilution 1:50) and anti-"-SMA
(#ab124964, dilution 1:50) were purchased from Abcam (Cambridge, MA, USA). Antibodies against anti-p-IKK" (#PA5-36652, dilution
1:1000), anti-p-FAKY397 (#44-624G, dilution 1:1000), anti-p-FAKY576+Y577 (#PA5-37706, dilution 1:1000), anti-FAK (#PA5-88093,
dilution 1:1000), anti-p-TAK1 (#PA5-99340, dilution 1:1000), anti-HA (#PA1-985, dilution 1:1000), anti-Flag (#MA1-91878, dilution
1:1000), anti-F4/80 (#41-4801-82, dilution 1:200), anti-Ki-67 (#PA5-19462, dilution 1:200) anti-p-ASK1 (#PA5-105027, dilution
1:1000), anti-ASK1 (#PA5-20200, dilution 1:1000), anti-DUSP8 (PA5-18007, dilution 1:1000), anti-DUSP9 (#PA5-106527, dilution
1:1000), anti-DUSP12 (#PA5-89113, dilution 1:1000), anti-DUSP14 (#PA5-15565, dilution 1:1000), anti-DUSP16 (#PA5-23140, dilution
1:1000) and anti-DUSP26 (#PA5-22013, dilution 1:1000), anti-Albumin (#PA5-89332, dilution 1:100) and anti-PECAM (#PA5-32321,
dilution 1:100) were purchased from Thermo Fisher Scientific, Inc., Waltham, USA). Antibodies against anti-DUSP22 (#H00056940-
B01P, dilution 1:200 and #NBP1-83078, dilution 1:200) were obtained from Novus Biologicals (USA). Secondary antibodies including
horseradish peroxidase (HRP)-conjugated anti-rabbit (#ab6721, dilution 1:5000 for WB, dilution 1:200 for IHC), anti-mouse (#ab6789,
dilution 1:5000) or anti-goat (#ab6741, dilution 1:5000) were purchased from Abcam (Cambridge, MA, USA). Anti-rabbit IgG H&L
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Validation

(Alexa Fluor® 594) (#ab150080, dilution 1:300), anti-mouse IgG H&L (Alexa Fluor® 488) (#ab150113, dilution 1:300) or anti-rat IgG
H&L (Alexa Fluor® 488) (#ab150165, dilution 1:300) secondary fluorescent antibodies were purchased from Abcam (Cambridge, MA,
USA).

All antibodies used in our study have been validated and detailed information could be found on the websites from manufactures as
listed below:

GAPDH (source: Rabbit; reactivity:H M R Mk B Pg; Filter:WB IHC IF F; https://www.cellsignal.com/products/primary-antibodies/
gapdh-14c10-rabbit-mab/2118)

p-JNK (source: Rabbit; reactivity:H M R Dm Sc; Filter:WB IHC IP; https://www.cellsignal.com/products/primary-antibodies/phospho-
sapk-jnk-thr183-tyr185-81e11-rabbit-mab/4668)

I$B" (source: Mouse; reactivity:H M R Mk B Pg; Filter:WB IP IHC IF F; https://www.cellsignal.com/products/primary-antibodies/ikba-
l35a5-mouse-mab-amino-terminal-antigen/4814)

JNK (source: Rabbit; reactivity:H M R Hm Mk Mi; Filter:WB; https://www.cellsignal.com/products/primary-antibodies/jnk2-56g8-
rabbit-mab/9258)

p-I$B" (source: Rabbit; reactivity:H M R Mk; Filter:WB IP; https://www.cellsignal.com/products/primary-antibodies/phospho-ikba-
ser32-14d4-rabbit-mab/2859)

p-NF-$B (source: Rabbit; reactivity:H M R Hm Mk Pg; Filter:WB IP IF F; https://www.cellsignal.com/products/primary-antibodies/
phospho-nf-kb-p65-ser536-93h1-rabbit-mab/3033)

p-TBK1 (source: Rabbit; reactivity:H M; Filter:WB IP IF F; https://www.cellsignal.com/products/primary-antibodies/phospho-tbk1-nak-
ser172-d52c2-xp-rabbit-mab/5483)

p38 (source: Rabbit; reactivity:H M R Hm Mk B Pg; Filter:WB IHC IF F; https://www.cellsignal.com/products/primary-antibodies/p38-
mapk-d13e1-xp-rabbit-mab/8690)

p-p38 (source: Rabbit; reactivity:H M R Mk Mi Pg Sc; Filter:WB IP IHC IF F; https://www.cellsignal.com/products/primary-antibodies/
phospho-p38-mapk-thr180-tyr182-d3f9-xp-rabbit-mab/4511)

IKK" (source: Rabbit; reactivity:H M R; Filter:Flow-Cyt (Intra) WB IHC-P IP; https://www.abcam.cn/ikk-alpha-antibody-y463-
ab32041.html)

MEK1/2 (source: Rabbit; reactivity:H M R; Filter:WB IHC-P ICC/IF IP Flow-Cyt (Intra); https://www.abcam.cn/mek1--mek2-antibody-
epr16667-ab178876.html)

p-MEK1/2 (source: Rabbit; reactivity:H M; Filter:WB Flow-Cyt; https://www.abcam.cn/mek1-phospho-s221--mek2-phospho-s221-
antibody-mek12s221-d3-ab278564.html)

anti-ERK1/2 (source: Rabbit; reactivity:H M R; Filter:Flow-Cyt (Intra) IP ICC/IF WB; https://www.abcam.cn/erk1--erk2-antibody-
epr17526-ab184699.html)

p-ERK1/2 (source: Rabbit; reactivity:H M R; Filter: ICC/IF IP IHC-P WB Dot-blot; https://www.abcam.cn/erk1-phospho-t202--erk2-
phospho-t185-antibody-epr19401-ab201015.html)

NF-$B (source: Rabbit; reactivity:H M; Filter:ICC/IF IHC-P WB IP; https://www.abcam.cn/nf-kb-p65-antibody-ab16502.html)

TGF-#1 (source: Rabbit; reactivity:H M R; Filter: WB; https://www.abcam.cn/tgf-beta-1-antibody-epr18163-ab179695.html)

TAK1 (source: Rabbit; reactivity:H M; Filter:WB; https://www.abcam.cn/tak1-antibody-ab50431.html)

TBK1 (source: Rabbit; reactivity:H M R; Filter:ICC/IF WB IHC-P; https://www.abcam.cn/naktbk1-antibody-ep611y-ab40676.html)

HA (source: Mouse; reactivity:Species independent; Filter:WB ICC/IF; https://www.abcam.cn/ha-tag-antibody-hac5-ab18181.html)

Flag (source: Rabbit; reactivity:Species independent; Filter:WB ICC/IF Flow-Cyt IHC-P IP; https://www.abcam.cn/ddddk-tag-binds-to-
flag-tag-sequence-antibody-epr20018-251-ab205606.html)

CD11b (source: Rabbit; reactivity:H M R; Filter:WB IHC-P; https://www.abcam.cn/cd11b-antibody-epr1344-ab133357.html)

DUSP22 (source: Rabbit; reactivity:H M; Filter:ICC/IF WB; https://www.abcam.cn/dusp22-antibody-ab70124.html)

DUSP3 (source: Rabbit; reactivity:H M; Filter:IHC-P WB; https://www.abcam.cn/dusp3-antibody-epr5492-bsa-and-azide-free-
ab248113.html)

EGFP (source: Mouse; reactivity:Species independent; Filter:WB ICC/IF; https://www.abcam.cn/egfp-antibody-f56-6a123-
ab184601.html)

HNF4a (source: Rabbit; reactivity:H M R; Filter:Flow-Cyt (Intra) WB IHC-P ICC/IF; https://www.abcam.cn/hnf-4-alpha-antibody-
epr16885-99-ab201460.html)

CK19 (source: Rabbit; reactivity:H M; Filter:Flow-Cyt (Intra) ICC/IF WB IHC-P; https://www.abcam.cn/cytokeratin-19-antibody-
ep1580y-cytoskeleton-marker-ab52625.html)

"-SMA (source: Rabbit; reactivity:H M R; Filter:WB IHC-P ICC/IF Flow-Cyt (Intra); https://www.abcam.cn/alpha-smooth-muscle-actin-
antibody-epr5368-ab124964.html)

p-IKK" (source: Rabbit; reactivity:H M R; Filter:WB IHC-P; https://www.thermofisher.cn/cn/zh/antibody/product/Phospho-IKK-alpha-
Thr23-Antibody-Polyclonal/PA5-36652)

p-FAKY397 (source: Rabbit; reactivity:H M R C FF X; Filter:WB IHC ICC/IF; https://www.thermofisher.cn/cn/zh/antibody/product/
Phospho-FAK-Tyr397-Antibody-Polyclonal/44-624G)

p-FAKY576+Y577 (source: Rabbit; reactivity:H M R; Filter:WB ICC/IF; https://www.thermofisher.cn/cn/zh/antibody/product/Phospho-
FAK-Tyr576-Tyr577-Antibody-Polyclonal/PA5-37706)

FAK (source: Rabbit; reactivity:H M R; Filter:WB ICC/IF IP; https://www.thermofisher.cn/cn/zh/antibody/product/FAK-Antibody-
Polyclonal/PA5-88093)

p-TAK1 (source: Rabbit; reactivity:H M R; Filter:WB ICC/IF IHC-P; https://www.thermofisher.cn/cn/zh/antibody/product/Phospho-
TAK1-Thr187-Antibody-Polyclonal/PA5-99340)

HA (source: Rabbit; reactivity:Species independent; Filter:WB ChIP IP; https://www.thermofisher.cn/cn/zh/antibody/product/HA-Tag-
Antibody-Polyclonal/PA1-985)

Flag (source: Mouse; reactivity:Species independent; Filter:WB ICC/IF IP; https://www.thermofisher.cn/cn/zh/antibody/product/
DYKDDDDK-Tag-Antibody-clone-FG4R-Monoclonal/MA1-91878)

F4/80 (source: Rat; reactivity:H M; Filter:ICC/IF IHC-P; https://www.thermofisher.cn/cn/zh/antibody/product/F4-80-Antibody-clone-
BM8-Monoclonal/41-4801-82)

Ki-67 (source: Rabbit; reactivity:H M Dg B Pg R Hr Rb Hm Sh; Filter:ICC/IF IHC-P; https://www.thermofisher.cn/cn/zh/antibody/
product/Ki-67-Antibody-Polyclonal/PA5-19462)

p-ASK1 (source: Rabbit; reactivity:H M R; Filter:WB IHC-P ICC/IF; https://www.thermofisher.cn/cn/zh/antibody/product/Phospho-



4

n
atu

re
p

o
rtfo

lio
|

rep
o

rtin
g

su
m

m
ary

M
a

rch
2021

Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

ASK1-Ser966-Antibody-Polyclonal/PA5-105027)

ASK1 (source: Rabbit; reactivity:H M; Filter:WB ICC/IF; https://www.thermofisher.cn/cn/zh/antibody/product/ASK1-Antibody-
Polyclonal/PA5-20200)

DUSP8 (source: Goat; reactivity:H M R; Filter:WB; https://www.thermofisher.cn/cn/zh/antibody/product/DUSP8-Antibody-Polyclonal/
PA5-18007)

DUSP9 (source: Rabbit; reactivity:H M R; Filter:WB IHC-P ICC/IF; https://www.thermofisher.cn/cn/zh/antibody/product/DUSP9-
Antibody-Polyclonal/PA5-106527)

DUSP12 (source: Rabbit; reactivity:H M; Filter:WB; https://www.thermofisher.cn/cn/zh/antibody/product/DUSP12-Antibody-
Polyclonal/PA5-89113)

DUSP14 (source: Rabbit; reactivity:H M; Filter:WB IHC-P; https://www.thermofisher.cn/cn/zh/antibody/product/DUSP14-Antibody-
Polyclonal/PA5-15565)

DUSP16 (source: Rabbit; reactivity:H M B; Filter:WB IHC-P; https://www.thermofisher.cn/cn/zh/antibody/product/DUSP16-Antibody-
Polyclonal/PA5-23140)

DUSP26 (source: Rabbit; reactivity:H M R; Filter:WB ICC/IF; https://www.thermofisher.cn/cn/zh/antibody/product/DUSP26-Antibody-
Polyclonal/PA5-22013)

Albumin (source: Rabbit; reactivity:H M R; Filter:WB IHC-P ICC/IF; https://www.thermofisher.cn/cn/zh/antibody/product/Albumin-
Antibody-Polyclonal/PA5-89332)

PECAM (source: Rabbit; reactivity:H M R Pg; Filter:WB IHC-P ICC/IF; https://www.thermofisher.cn/cn/zh/antibody/product/CD31-
Antibody-Polyclonal/PA5-32321)

DUSP22 (source: Mouse; reactivity:H; Filter:WB ICC/IF; https://www.novusbio.com/products/dusp22-antibody_h00056940-b01p)

DUSP22 (source: Rabbit; reactivity:H M R; Filter:WB ICC/IF IHC IHC-P; https://www.novusbio.com/products/dusp22-
antibody_nbp1-83078)

Goat anti-Rabbit lgG (source: Goat; Conjugate: HRP;Suitable for: IHC-P, WB, ELISA, Immunomicroscopy, Dot blot, ICC, IHC-Fr; https://
www.abcam.com/goat-rabbit-igg-hl-hrp-ab6721.html)

Goat anti-Mouse lgG (source: Goat; Conjugate: HRP;Suitable for: ICC, IP, Dot blot, ELISA, IHC-P, IHC-Fr, Immunomicroscopy, WB;
https://www.abcam.com/goat-mouse-igg-hl-hrp-ab6789.html)

Rabbit Anti-Goat IgG (source: Rabbit; Conjugate: HRP;Suitable for:Dot blot, ELISA, IHC-P, IHC-Fr, Immunomicroscopy, ICC/IF, WB;
https://www.abcam.com/rabbit-goat-igg-hl-hrp-ab6741.html)

Goat anti-Rabbit IgG H&L (source: Goat; Conjugate: Alexa Fluor® 594;Suitable for:IHC-Fr, ICC/IF, ELISA, IHC-P, Flow Cyt; https://
www.abcam.com/goat-rabbit-igg-hl-alexa-fluor-594-ab150080.html)

Goat anti-Mouse IgG H&L (source: Goat; Conjugate: Alexa Fluor® 488;Suitable for:IHC-Fr, ICC/IF, ELISA, Flow Cyt, IHC-P; https://
www.abcam.com/goat-mouse-igg-hl-alexa-fluor-488-ab150113.html)

Goat anti-Rat IgG H&L (source: Goat; Conjugate: Alexa Fluor® 488;Suitable for:ICC/IF, Flow Cyt, ELISA, IHC-P, IHC-Fr; https://
www.abcam.com/goat-rat-igg-hl-alexa-fluor-488-preadsorbed-ab150165.html).

Application Key: WB-Western Blot; IP-Immunoprecipitation; IHC-Immunohistochemistry; ChIP-Chromatin Immunoprecipitation; ICC-
Immunocytochemistry; IF-Immunofluorescence; Flow Cyt-Flow Cytometry.

Species Cross-Reactivity Key: H-Human; M-Mouse; R-Rat; Hm-Hamster; Mk-Monkey; C-Chicken; B-Bovine; Dg-Dog; Pg-Pig; Hr-Horse;
Rb-Rabbit; Sh-Sheep; FF-fruit fly.

All the antibodies used are produced by trusted producers and validation protocols with WB, IP and IHC/IF were available in the
website of the companies as well as in previously published papers.

Human L02 cells were purchased from the Type Culture Collection of the Chinese Academy of Sciences (Shanghai, China);
human hepatic stellate cell (HSC) line LX2 was obtained from Merck Millipore (Shanghai, China); human HCC cell lines (Hep3B
and HepG2) and human embryonic kidney 293 T (HEK293T) were obtained from American Type Culture Collection (ATCC;
Manassas, USA); and human HCC cell line SMMC-7721 was purchased from the Shanghai Cell Bank Type Culture Collection
Committee (CBTCCC, Shanghai, China). All these cell lines have been provided in "Cell Culture" section.

All cell lines have been verified by morphology check under microscopy and short tandem-repeat DNA profiling before the
study.

Human L02 cell line, HSC line LX2, HEK293T and human HCC cell lines (Hep3B, HepG2 and SMMC-7721) were used
immediately after being received from the Type Culture Collection of the Chinese Academy of Sciences (Shanghai, China),
Merck Millipore (Shanghai, China), ATCC (Manassas, VA, USA) or CBTCCC (Shanghai, China), and certified as Mycoplasma free.

No commonly misidentified cell lines were used in this study.

All in vivo experiments were conducted with the age-matched male mice.

Strains:

DUSP22flox/flox mice with C57BL/6N background were constructed using CRISPR/Cas9-regulated genome engineering system. The
exon 3 of DUSP22 was selected as conditional knockout region (cKO). Briefly, the selected exon of DUSP22 were flanked by two loxP
sites, and therefore two single guide RNAs (gRNA1# and gRNA2#) targeting DUSP22 introns were designed. The targeting vector
containing DUSP22 exon 3 flanked by two loxP sites and the two homology arms was used as the template. The targeting vector,
gRNA1# and gRNA2#, and together with Cas9 were co-injected into fertilized eggs for cKO mouse production. The obtained mice,




