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[ Abstract] Background and purpose: As a core member of 19S proteasome lid structure, whether 26S proteasome non-ATPase
regulatory subunit 7 (PSMD?7) is involved in the tumorigenesis and its molecular mechanism are unclear. The expression of PSMD7
in human esophageal squamous cell carcinoma specimens was investigated, and its effects on cell proliferation and apoptosis
were examined. Methods: The mRNA expression and protein level of PSMD7 were detected by real-time fluorescent quantitative
polymerase chain reaction (RTFQ-PCR) and Western blot. PSMD7 was downregulated by lentivirus transfection in TE-1 cells. Cell
proliferation and apoptosis were examined after PSMD?7 inhibition. The mitochondrial membrane potential, expression of Cyt C and
apoptosis- related proteins were investigated. Results: PSMD7 was highly expressed in human esophageal squamous cell carcinoma
specimens at both mRNA and protein levels (P<0.05). The overexpression of PSMD7 was positively correlated with lymph node
metastasis (P<0.05). The proliferation of TE-1 cells was decreased and the apoptosis was induced upon PSMD7 downregulation
(P<0.05). The mitochondrial membrane potential was reduced whereas expression of cytosolic Cyt C was increased, followed by

activation of caspase cascade reaction, suggesting PSMD7 downregulation induced apoptosis through the mitochondrial pathway.
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Conclusion: PSMD?7 is highly expressed in human esophageal squamous cell carcinoma. Cell apoptosis induced by PSMD7

downregulation may be processed via mitochondria-dependent pathway.

[ Key words] PSMD7; Esophageal squamous cell carcinoma; Proliferation; Apoptosis; Mitochondria
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Tab.1 Targeting sequence of PSMD7 shRNA

No. Target sequence(5°-3) Coding DNA sequence/bp GC/%
LV-PSMD7-shRNA(8777-1) TGCACAACCTCATCAACAA 133-1 107 42.11
LV-PSMD7-shRNA(8778-1) TGAGGAAGTTGGAGTTGAA 133-1 107 42.11
LV-PSMD7-shRNA(8779-1) CATCAACGAACTCATGAAA 133-1 107 36.84
LV-PSMD7-shRNA(8780-1) TGACAAAGACGATTCTGTA 133-1 107 36.84
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Fig. 1 Expression of PSMD7 in esophageal squamous cell carcinoma (ESCC) and paracancerous tissues

A: Expression of PSMD7 mRNA in ESCC and paracancerous tissues; B: Expression of PSMD7 protein in ESCC and paracancerous tissues

*® 2 PSMD7EEBFiZSEESHEARIGKFERHERHERNE
Tab.2 The correlation of PSMD?7 expression and ESCC clinical pathological characteristics

Protein expression of PSMD7

Group n
n(%) P value
Agelyear 0.295
<60 16 12 (75.0)
=60 14 9(64.3)
Gender 0.107
Male 21 15(71.4)
Female 9 6 (66.7)
Lymph node status 0.000
Positive 20 17 (85.0)
Negative 10 4 (40.0)
Differentiation 0.695
Well/moderate 12 7 (58.3)
Poor 18 14 (77.8)
TNM stage 0.384
I+1 23 15 (65.2)
+1v 7 6(85.7)
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Fig. 2 Lentiviral-mediated RNAi suppressed mRNA expression of PSMD?7 in TE-1 cells

A and C: TE-1 cells were transduced with negative control lentivirus; B and D: TE-1 cells was transduced with sh-PSMD?7 lentivirus; E: Relative
expression of PSMD7 mRNA after lentiviral-mediated RNAi; F: Western blot result of PSMD?7 after lentiviral-mediated RNAi; G: Relative abundance
of PSMD7 from A; P<0.05, compared with NC group
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Fig.3 Cell proliferation was decreased and apopotosis was induced when PSMD?7 expression was inhibited in TE-1 cells

A: CCK-8 results of TE-1 cells after lentiviral-mediated RNAi; B: Apoptosis results from flow cytometry using Annexin V-FITC and 7-AAD staining;
C: Apoptotic cell numbers from B; *: P<0.05, as compared with each other
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Fig. 4 Effects of PSMD?7 inhibition on mitochondrial membrane potential and Cyt C expression in TE-1 cells

A: Results of mitochondrial membrane potential by flow cytometry; B: Expression of Cyt C in cytoplasm; C: Cyt C expression from B
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Fig.5 Effects of PSMD?7 inhibition on the expression of apopotosis-related protein in TE-1

A: Western blot results of cleaved caspase 3(c-caspase 3) and cleaved caspase 9(c-cleaved caspase 9); B: Expressions of c-caspase 3 and c-cleaved
caspase 9 from A; C: Western blot results of PARP and cleaved PARP (c-PARP); *: P<0.05, compared with other groups
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Fig. 6 Effects of PSMD?7 inhibition on the expressions of Bax and Bcl-2 in TE-1
A: Western blot results of Bax and Bcl-2; B: Ratio of Bax and Bcl-2 from A; *: P<0.05, compared with other groups
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Fig. 7 Effect of caspase inhibitor on cell proliferation and induction of apopotosis after PSMD7 inhibition in TE-1 cells

A: Cell viability of TE-1 from CCk-8; B: Apoptosis results from flow cytometry using Annexin V-FITC and 7-AAD staining; *: P<0.05, compared

with each other
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