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[ Abstract] Background and purpose: Pancreatic cancer is a malignant tumor which occurs primarily in the digestive system.
The incidence rate is higher in men than in women, and its prognosis is poor. Recombinant human pyruvate kinase isozymes
R/L (PKLR) belong to the pyruvate kinase family. There are four kinds of mammalian pyruvate kinase isozymes: L, R, M1 and
M2, which are closely related to the occurrence and development of tumor. Studies have shown that PKLR promotes breast cancer

metastasis. This study aimed to investigate the clinicopathological significance of PKLR protein in pancreatic cancer, and to analyze
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the effect of PKLR on the biological behavior of pancreatic cancer and its molecular mechanism. Methods: Immunofluorescence

staining was used to detect the localization of PKLR protein in pancreatic cancer cells. The negative expression rate, positive
expression rate and strong positive expression rate of PKLR in pancreatic cancer tissues were detected by immunohistochemical
staining EnVision method, and the correlation between PKLR and clinicopathological features of pancreatic cancer was analyzed.
Small interfering RNA transfection technology was used to knockdown PKLR expression and observe its protein expression in
pancreatic cancer cells. Methylthiazolyldiphenyl-tetrazolium bromide assay was used to detect the changes of cell proliferation
activity after knockdown of PKLR. Plate cloning assay was used to detect the changes of colony formation of BXPC-3 and Mia PaCa-
2 cells after PKLR knockdown. The scratch healing test was used to detect the effect of PKLR on the lateral migration of pancreatic
cancer cells. Transwell assay was used to detect the effect of PKLR on the vertical migration of pancreatic cancer cells. The effect
of PKLR on the expression of epithelial-mesenchymal transformation (EMT) related marker proteins was detected by Western blot.
Results: Immunofluorescence results showed that PKLR fluorescence was localized in the cytoplasm of BxPC-3 and MIA PaCa-2
pancreatic cancer cells. Immunohistochemical staining showed that the positive expression rate of PKLR in pancreatic cancer tissues
(75.2%) and strong positive expression rate (48.6%) were significantly higher than those in normal pancreatic tissues (14.3% and 7.1%)
(P<0.01). The expression was closely related to histological grading and lymph node metastasis of pancreatic cancer (P<0.05). After
knockdown of PKLR expression by small interfering RNA transfection, the protein expression level of PKLR in pancreatic cancer
cells was significantly downregulated. MTT results showed that cell proliferation was significantly inhibited in a time-dependent
manner (P<0.05) after knockdown of PKLR. Plate cloning experiment showed that knockdown of PKLR could significantly reduce
the number of colony formation of BXPC-3 and Mia PaCa-2 cells; Scratch healing test and transwell test showed that the migration
ability of pancreatic cancer cells was significantly inhibited after knockdown of PKLR. The effect of PKLR on EMT markers was
detected. Downregulation of PKLR expression could significantly inhibit the proliferation and migration of pancreatic cancer cells,
upregulate the expression of E-cadherin, and downregulate the expression of vimentin and Snail (P<0.05). Conclusion: PKLR plays
an important role in the development and progression of pancreatic cancer. We will do further research.
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Fig. 1 The PKLR was mainly located in the cytoplasm of BxPC-3 and MIA PaCa-2 cells ( x200 )
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Fig. 2 The protein expression of PKLR in normal pancreatic tissues adjacent to tumor and pancreatic cancer tissues

A: Pathological diagnosis; Al: PKLR protein was negatively expressed in normal pancreatic tissues; A2: PKLR protein was weakly positive in
pancreatic cancer tissues; A3: Positive expression of PKLR protein in pancreatic cancer tissues; A4: PKLR protein was strongly positive in pancreatic
cancer tissues; B: Expression of PKLR in normal pancreatic tissues and pancreatic cancer tissues (x200)
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Tab.1 Relationship between PKLR expression level and clinicopathological parameters of pancreatic cancer

Clinical feature Case n PKLR strong positive 7(%) Ve P value
Gender 0.014 0.905
Male 59 29 (49.2)
Female 50 24 (48.0)
Agelyear 0.137 0.711
<60 41 19 (46.3)
=60 68 34 (50.0)
Tumor size D/cm” 1.836 0.175
<3.0 15 5(33.3)
=3.0 37 20 (54.1)
Differentiation” 6.990 0.030°
High 7 3(42.8)
Well-middle 41 19 (46.3)
Low 14 12 (85.7)
Clinical stage 0.679 0.410
-1 87 41(47.1)
IIr-1v 22 12 (57.1)
Lung metastasis” 4.761 0.029
No 46 26 (56.5)
Yes 60 45 (75.0)

*: P<0.05, #: Some of the data were missing

Histological grading Lymph node metastasis
1.00
0.75
0.50
0.25
I
stage
Positive (=34) Negative (n=28) Positive (n=52) Negative (n=54)
Pearson=6.990 P=0.030 Pearson=4.761 P=0.029

B3 PKLREAEFRZESHRBEAAFSE. REERBIEEMX

Fig. 3 Relationship between overexpression of PKLR and clinicopathological features in patients with pancreatic cancer
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Fig. 4 Inhibition of PKLR attenuated the proliferative abilities of BxPC-3 and MIA PaCa-2 cells

A: Western blot results showed that PKLR expression was down-regulated after knockdown of PKLR compared with si-control group; B: The optimal
concentration and time of si-PKLR were evaluated by MTT assay; C: After PKLR knockdown, the clonal formation abilities of BXPC-3 and MIA

PACA-2 cells were decreased; **: P<0.01, compared with control group
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Fig.5 Inhibition of PKLR attenuated the migration abilities of BxPC-3 and MIA PaCa-2 cells

A: The migration abilities of BXxPC-3 and MIA PaCa-2 cells were detected by wound-healing assay(x40); B: PKLR knockdown significantly inhibited
cell migration detected by transwell assays (x200); : P<<0.01 compared with si-control group
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Fig. 6 Inhibition of PKLR attenuated the migration abilities of BxPC-3 and MIA PaCa-2 cells through the EMT pathway detected by

‘Western blot

After PKLR knockdown, Western blot analysis showed that the expression of E-cadherin was significantly upregulated and the expressions of
vimentin and snail were significantly downregulated; ": P<0.01 vs control group
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