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ABSTRACT Objective: Chemotherapy plays an important role and is widely used in clinical by combining with surgical operation
excision in the treatment of HCC. Current research suggests that tumor cellular senescence that induced by Chemotherapy contributes to
treatment outcome in vivo. Here, we focused on screening and detecting the changed signaling pathways in human senescent liver cancer
cell induced by chemotherapy drug. In this study, we screened of the DUSP family members which are the cardinal negative regulators of
MAPK with altered expression in doxorubicin-and MG132-induced senescence of human liver cancer cells. Methods: The chemotherape-
utic drug doxorubicin and proteasome inhibitor MG132 were used for inducing senescence in human liver cancer cells. The expression
levels of DUSP members in the senescent cells were measured by RT-PCR and Western blotting. The proportion of senescent cells was
detected by SA-B-gal staining in the cells treated with or without the drug when DUSP1 was knocked down by siRNA. Results:
Doxorubicin and MG132 robustly elicited senescence in human liver cancer cells. DUSP1 was significantly up-regulated in the senescent
Huh7 and SMMC-7721 cells induced by doxorubicin and MG132. The inhibition of DUSP1 by siRNA was able to suppress MG132- but
not doxorubicin-induced cellular senescence. Conclusions: DUSP1 was up-regulated mostly in 10 DUSP members in drug-induced
cellular senescence. The DUSPI1 expression has an important function in drug-induced senescence.
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W, Z IR EE 15 ming (3)BRERBER, MA 1 mL PBS, % jEji
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A AR T . Yol C 930 wL, X-gal IV 50 pL, Yoyl
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Table 1 Sequences of primers ( 5'-3")

Name

Primer Sequences

DUSP1

DUSP2

DUSP4

DUSP5

DUSP6

DUSP7

DUSP8

DUSP9

DUSPI10

DUSPI16

GAPDH

F:CCCTGAGTACTAGCGTCCCT

F:TCCTGTCTACGACCAGGGTG

F:TACGACGAGCGCAGCC

F:CCAGCTTATGACCAGGGTGG

F: ACTGGAACGAGAATACGGGC

F:ACCTCCAAGGTGGTTTCAACA

F:CTGCCAAGTCATCGTCCACT

F: AAGCAGATCCCCATCTCCGA

F:CGAGTGAATGGGGGCTGAAT

F:CAAGTCCGGGAGGCGAG

F:.TCCTGTTCGACAGTCAGCCGCA

R:GGCCACCCTGATCGTAGAGT

R:CAGGTCTGACGAGTGACTGC

R:ATAGCCGCCTTTGAGCAGG

R:CGAGGAACTCGCACTTGGAT

R:CTGAAGCCACCTTCCAGGTA

R:GAAGAGCTGTCCACGTTGGT

R:CTTCACGAACCTGTAGGCGT

R:CTGGGACAAGGCCTCATCAAT

R:TCAAGAAGAACTCAAGACAGT

R:CTGAAAGCTTTTGGGGCCG

R:ACCAGGCGCCCAATACGACCA

Note: F: Forward; R:Reverse.
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SDS | KEZE wif ,99.9°C A5 1 5 min, 5] 19 8 [ RE 5 A A
SDS-PAGE ek 4 T 53 F RO TE 11 P46 I 1R 11
SEEMMAAM L, B S % ML A AR T R
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Fig. 1 Cellular senescence induced by chemotherapeutic drug doxorubicin and proteasome inhibitor MG132 in human liver cancer cells

(A) Huh7 and SMMC-7721 cells were treated with doxorubicin (100nM) for 24 h to induce cellular senescence. Cells were examined with SA-3-gal

staining 3 days after doxorubicin treatment. Statistical plots of the percentage of SA-B-gal staining positive cells in the indicated groups were shown (right

panel) . Scale bars, 0.1 mm; Columns, means; bars, SD (n = 3; *** P<0.001). (B) Huh7 and SMMC-7721 cells were treated with MG132

(10pM) for 8 h to induce cellular senescence. 3 days after MG132 treatment, cells were examined with SA-B-gal staining and the percentage

of SA-B-gal-positive cells is presented in the histogram (right panel). Scale bars, 0.1 mm; Columns, means; bars, SD (n =
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Fig.2 DUSP1 upregulation in drug-induced senescence of liver cancer cells

(A) The mRNA levels of 10 DUSP family members were determined by real-time-RT-PCR in Huh7 and SMMC-7721 cells with or without doxorubicin

treatment at day 3. Columns, means; bars, SD (n = 3; ** P<0.01, *** P<0.001).

(B) Huh7 and SMMC-7721 cells treated with or without doxorubicin were

harvested at the indicated time points. The protein levels of DUSP1, DUSP4 and DUSP6 were analyzed by Western blotting. (C) Huh7 and SMMC-7721
cells were treated with MG132 (10pM ) for 8 h, then washed and cultured in DMEM supplemented with 10 % FBS for 2 days. Cells were harvested to

measure the protein levels of DUSP1 by Western blotting. a-tubulin was used as a loading control.
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Fig.3 Knock-down of DUSPI resulted in a slight attenuation of drug-induced senescence in Huh7 and SMMC-7721 cells
(A-C) Cells were transduced with siRNA control (Si Con) or siRNA targeting DUSP1 (Si DUSP1 ). After 24 h of the transfection, these cells were treated
with doxorubicin for 24 h or treated with 10 wM MG132 for 8 h, then washed and cultured in DMEM supplemented with 10 % FBS for rest time of the
days. (A) The efficiency of DUAP1 specific siRNA was analyzed by Western blotting. (B) Cell proliferation of each group was evaluated by MTT assay
after treatment of doxorubicin for the indicated days. (C) The cells treated with MG132 were harvested for the analysis of DUSP1 by Western blotting.
a-tubulin was used as a loading control. (D) The cells from each group were examined with SA-B-gal staining. The percentage of SA-B-gal-positive cells

is presented in the histogram (right panel). Scale bars, 0.1 mm; Columns, means; bars, SD (n = 3; ** P<0.01).
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