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expression of HSPAS8 in breast cancer tissues was higher than that in adjacent non-tumour tissues (P <0.05) , and
its expression level of the protein was significantly and positively correlated with the tumor size, histological grade,
lymph node metastasis and Ki-67 proliferation index (P <0.05). The Kaplan-Meier survival curve showed that
high expression of HSPA8 was significantly associated with poor prognosis in breast cancer patients (P <0.05).
CCK-8, clone formation, transwell, cell scratch, Western blot and immunofluorescence assay showed that knock-
down of HSPAS expression could significantly inhibit the proliferation, invasion, migration function and EMT of
breast cancer cells (P <0.05), while overexpression of HSPAS8 could significantly promote the proliferation, inva-
sion, migration function and EMT of breast cancer cells (P <0.05). Conclusion HSPAS is highly expressed in
breast cancer tissues, which is closely related to disease progression and the malignant phenotype of breast cancer,
suggesting that HSPAS may be a potential biological target for breast cancer treatment.
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1 Panc02 £ (9 x 10° A~/4L) , fli 40 fa ¥4 5) o3 4 T
FLAR 1 4 AR AR AN FLAR S5, £ A K 200 pl
3k R R I VR 77 A0 M A B, 384038 1 B 40 4
105 0 h & 5, Je 22 5 40 Ay B AH R B 2 A4 K 2 vk
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SRR 4 A%, JE 845 < 1 2 3 2 T EL il 1) 384 4L
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(1) cDNA (AL 10 wl %) FFii A gRT-PCR X
H AT AR RV, B TSI 0 R : B-Actin,
(IF SL4%) 5'-GGCTGTATTCCCCTCCATCG-3', ()2 X
%) 5'-TGTAGTTTGTGGCTCCGAGAT-3"; Cdhl, ( iF
45 ) 5'-TCCTGCTGCTCCTACTGTTTCTAC-3, ( %
Y 4%) 5'-TCTTCTCCACCTCCTTCTTCATCATAG-3';
Cdh2, ( IE X4 ) 5'-CCATCATCGCTATCCTTCTGTG-
TATC-3', ( Jz X4 )5'-CGCTCTTTATCCCGCCGTTTC-
3 Vim, ( IF X 4%) 5'-GCGTGCGGCTGCTTCAAG-3
(X X 4% ) 5"-TCTCGTTGGTGCGGGTGTTC-3" ; Snail
(1F X %) 5'-TTCACCTTCCAGCAGCCCTAC-3", ( )
4% )5 -GTACCAGGAGAGAGTCCCAGATG-3'
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MR CSTBL/6 /NI FR AL SPF BB i 7 d 5,
A5 KPC K Panc02 40 ffd & % (2.5 x 10° 4~/25
) BRI E0/N RO R B I o 3 S o R
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AP B T 1 i e 4 M Ak KPC T Panc02 04 [ e J32
AT KA P 18 h, CCK-8 Si8G 25 R LB, MR
1 KAE 10 ~ 640 nmol/ L 11 J32 315 il P RE A7 243 1l
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JRE 0 Tl A EA 280000 1l JBR B 98 41, PancO2 40 i 175
(tgpe = 12.39,30.95.40.78,46.40,53.45,60. 63,
72.96 1y, =26. 40 52.59 60. 21 .63. 64 .68. 11, 1]
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F134.16 nmol/L( & 1B) . EJAU SCEG2E R R, ANt
HEZH A L, B0 £ K A 31 S 79 KPC T Panc02 24 g
RIS TE RE 1 A Ak (¢t = 6.40.8.74, 3 P <0.01,
BI1C) o Apta s Tl 25 R R, i e ok b 3 5
T i e 4 L KPC L 309 e 39 0 12 3 (¢ = 80. 96,
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23.32.5.21,75 P <0.01, K 2A .2B) ., 4 KIIE 3L
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KR 5 A o B B S 18 T X B4 (¢ =5.20.9. 30,34 P
<0.01,E 2C.2D) , Transwell 3L 45 5 B o | Bl &
e K Ab 35 KPC i Panc02 4 i i 5 FlfE 2268 7 B
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FHIRM  gRT-PCR S5 R B, MR A4 oK AL BRS #Y

98 40 g, KPC Al Panc02 tf Cdhl %P (4t E-
cadherin #5 ) A ETF (1 =26.73 24.29, 4 P <
0.000 1), Cdh2 F:H ( 4t N-cadherin £ ) Vim
H A (4t Vimentin 25 ) Fl Snail 3K (456 Snail
HB) FEH B TR (fge =23.10,11.96 ,15.91,
fy = 10. 94 12,09 .8.29, # P < 0.000 1), UL [&]
3A 3B, Western blot 3256 i 7 , Bl R A K AL $E 5 1)
Ji N5 40 i KPC A1 Panc02 H1 E-cadherin 5 [4 315
B S 38, AH N BY N-cadherin 7§ [ . Vimentin & [ 1
Snail 5 1 & 35 B A A 6] F2 B2 19 T B (181 3C.3D)
R R R WL, B A K T BE 52 W e e A
EMT,
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7 2H /0N BT I 2% T 5% B8 1k 4 H B /0 7 0 BR A
I 2 5 B I % ( txpe =419, tpyy =5. 01,
¥JP<0.01,[5 4B .4C) , Ak, RS54 % Bl
BA K (0.5 mg/kg) 077 % /I B BT 15 m JC W &k
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R A K BB A A A543 ) e Fes e 7%
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ABMEIE A S BRI TR AN A e s 2 2 Ay
A R 2R SR R 45 L b E A I Y A R G A
P AL IIERS " o U 2 e 8 e L 11 % 75 4
B A RE A ML AR R AE AT, i a5 TP Atk
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Fig.1 Effect of bortezomib on proliferation and apoptosis of pancreatic cancer cells
A, B: The cell viability of two murine pancreatic cancer cell lines ( KPC and Panc02) detected by CCK-8 assay and the corresponding statistical
graphs and ICs curves; C: The proliferation ability of pancreatic cancer cells in each group detected by EdU staining and its statistical map x10; D, E:
Early and late apoptosis of pancreatic cancer cells in each group detected by apoptosis test and their statistical maps; a: Control group; b: Bortezomib

group ; ™ P <0.000 1 vs 0 nmol/L; *P <0.05, **P<0.01, ***P<0.001, ****P<0.000 1 vs Control group.

hE41M  https://www.cnki.net
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Fig.2 Effect of bortezomib on colony formation, migration and invasion of pancreatic cancer cells

A, B: The colony formation ability of pancreatic cancer cells in different groups detected by colony formation assay and their statistical maps; C, D

Wound healing ability of pancreatic cancer cells in different groups detected by scratch wound healing assay and its statistical plot x10; E, F: The migra-

tion and invasion ability of pancreatic cancer cells in different groups verified by Transwell assay and statistical plots x10; a: Control group; b: Borte-

zomib group; ** P <0.01, ***P<0.00l, ****P<0.000 1 vs Control group.
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Fig.3 Effect of bortezomib on EMT-related marker molecules in pancreatic cancer cells
A, B: qRT-PCR was used to detect the effect of bortezomib on the mRNA levels of EMT-related markers in pancreatic cancer cells KPC and Panc02 ;
C, D: Western blot was used to detect the effect of bortezomib on the protein levels of EMT-related marker molecules in pancreatic cancer cells KPC and

Panc02; a: Control group; b: Bortezomib group; *** * P <0.000 1 vs Control group.
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Fig.4 Effect of bortezomib on liver metastasis of pancreatic cancer
A; Schematic diagram of C57BL/6 mouse spleen to liver treatment model (n =5); B, C; General comparison diagrams of liver morphology in each
group of mice, statistical graphs of liver coefficient, and statistical graphs of liver surface metastatic foci in mice; D, E. Statistical plots of body weight

changes of mice in each group; a: Control group; b: Bortezomib group; ** P <0.01, *** P <0.001 s Control group.
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Bortezomib inhibits the malignant biological behaviors of

pancreatic cancer cells and liver metastasis
Chen Yinfeng', Huang Xing'*
(' Zhejiang University School of Medicine, Hangzhou 310058 ; *>Zhejiang Provincial
Key Laboratory of Pancreatic Disease, Hangzhou 310009)

Abstract Objective To investigate the potential of bortezomib in inhibiting the malignant biological behaviors
and liver metastasis of pancreatic cancer cells. Methods KPC and Panc02 cell lines were used as a couple of
working cells in this study. The CCK-8 assay was used to assess the effect of bortezomib on cell viability in murine
pancreatic cancer cells, and the half inhibitory concentration (ICy,) values were calculated. The EAU assay was
performed to evaluate the impact of bortezomib on the proliferation of these two cell lines. Apoptosis assays were
conducted to investigate the pro-apoptotic effects of bortezomib on pancreatic cancer cells. Colony formation,
scratch wound healing, and Transwell assays were used to examine the effects of bortezomib on the proliferation,
migration, and invasion of pancreatic cancer cells. QRT-PCR and Western blot were employed to assess the impact
of bortezomib on the expression of epithelial-mesenchymal transition ( EMT) related markers, including Cdhl,
Cdh2, Vim and Snail gene and E-cadherin protein, N-cadherin protein, Vimentin protein and Snail protein. An in
vivo spleen-to-liver metastasis model was established to evaluate the therapeutic value of bortezomib in inhibiting
pancreatic cancer liver metastasis. Results The CCK-8 assay showed that bortezomib significantly reduced the via-
bility of KPC and Panc02 cells (P <0.000 1), with IC, values of approximately 118. 70 nmol/L and 34. 16 nmol/
L., respectively. The EdU assay showed that bortezomib markedly inhibited the proliferative capacity of pancreatic
cancer cells (P <0.01). Apoptosis assays showed that bortezomib promoted both early and late apoptosis in pan-
creatic cancer cells (P <0.05). Colony formation, scratch wound healing, and Transwell assays showed that bort-
ezomib effectively suppressed colony formation, migration, and invasion (P <0.01) of pancreatic cancer cells.
qRT-PCR and Western blot analyses showed that bortezomib altered the expression of EMT-related markers at both
the mRNA (the expression level of Cdhl gene increased, while the expression levels of Cdh2, Vim and Snail genes
decreased) (P <0.000 1) and protein (the expression level of E-cadherin protein increased, while the expression
levels of N-cadherin protein, Vimentin protein and Snail protein decreased) levels in pancreatic cancer cells. The
in vivo spleen-to-liver metastasis model demonstrated that bortezomib significantly inhibited pancreatic cancer liver
metastasis (P <0.01). Conclusion Bortezomib can inhibit the malignant biological behaviors of pancreatic canc-
er cells, suggesting it might be a potential anti-cancer drug in pancreatic cancer.

Key words bortezomib ; pancreatic cancer; epithelial-mesenchymal transition; liver metastasis; migration; inva-
sion
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