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[Abstract] Objective To study the impact of atypical protein kinase C¢ (PKC¢) isoform PKC on the
pancreatic cancer cells towards the tumoricidal effect of cytokine-induced killer (CIK) cells and explore its
mechanisms. Methods CIK cells were prepared by inducing mononuclear cells isolated from the peripheral blood of
healthy people with interleukin-2 (IL.-2), interferon (IFN) and CD3 mAb and subsequently co-cultured with
pancreatic epithelial cell HPDE6-C7, pancreatic cancer cells MiaPaCa and PANC-1 with or without PKC inhibitor
named sodium thiomalate (ATM). All cells were divided into control group, ATM group, co-culture group with
CIK and co-culture group with CIK-+ ATM. Cell count was used to detect the growth of each group from 1 to 8 d.
Flow cytometry was used to detect the death rate of the cell lines after 48 h cell culture in each group. The small
hairpin RNA (shRNA) was used for PKC: knockdown and the recombinant plasmid transfection was for PKC¢
overexpression in pancreatic cancer cells. Western blot and real-time fluorescent quantitative PCR (qRT-PCR) were
utilized to determine the expression of PKC¢ protein and the impact on gene expression of transforming growth
factor-3 (TGF-B), a downstream effector modulated by PKC. Different mass concentrations of TGF-g (1, 10,
20 ng/mL) were added into the co-culture of MiaPaCa and PANC-1 with CIK. The cell death rate was detected by
flow cytometry 48 h later, so as to explore the possible mechanisms of the impact of PKC¢ on the tumoricidal effects
of CIK cells. Results ATM and CIK were shown to suppress the growth and induce apoptosis or death of
pancreatic cancer cells, meanwhile, ATM can enhance the tumoricidal effect of CIK on pancreatic cancer cells.
Moreover, we found that PKCt knockdown in pancreatic cancer cells can down-regulate the gene expression of TGF-

B. In return, PKC¢ overexpression in pancreatic cancer cells can increase the gene expression of TGF-. The death
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rate of cancer cells with 10, 20 ng/mL TGF-B was lower compared with the control group (P<C0.05). Conclusions

PKC¢ knockdown in pancreatic cancer cells can not only inhibit the growth of pancreatic cancer cells, but also

enhance the tumoricidal effects of CIK on cancer cells. The possible mechanism of PKC¢ is to affect the immune

escape of tumor cells by regulating the expression of TGF-.

PKCe TGF-3
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Table 1 The primers sequences

Gene Forward primer (5'-3") Reverse primer (5'-3")
GAPDH GAGTCAACGGATTTGGTCGT GACAAGCTTCCCGTTCTCAG
PKC. TGGGTTGTCATCCTCAAACA CATCTGGAGTGAGCTGGACA
TGF-p ACACTCAGCACAGCAGGGTCCT TTGGGACACGCAGCAAGGAGAAG
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A 48 h J5 I %E MiaPaCa 1 PANC-1 3BT 1% .
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PHEERLL o+ Fw, R ER T 200
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Fig 1
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Cell growth curves of each group

* P<C0.05, vs.

control group in the same time
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B 2 ATM # CIK % B %% 40 B MiaPaCa #1 PANC-1 WU B IF & fE IR £ R 40 B HPDEG-C7 A T-FASE T-HI 5%
Impacts of ATM and CIK on apoptosis and death of pancreatic cancer cells(MiaPaCa and PANC-1) and normal pancreatic epithelial cells

Fig 2
(HPDEG6-C7) (n=3)

A :MiaPaCa cells; B:PANC-1 cells; C: HPDE6-C7 cells.

FL1:Annexin V-FITC

* P<C0.05, vs.

Group

S (n=3)

control group; # P <C0.05, vs. ATM and CIK groups
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qRT-PCR 52 56 iF & 7~ 4 shRNA-prkei 4b # 1y

MiaPaCa #l PANC-1 40l . }: PKCe. TGF-g mRNA

22k IR ¥ T 8 (& 3B) . 48 7 78 A 98 4 i

TGF- mRNA (13 3k 7] G2 5] PKCo il 45,
MiaPaCa PANC-1

Control + — + —
shRNA-prkci — + — +

(M, X10%)
PKCH M o |74

GAPDH 36
(] I

<ZC Laf ¥ Control =14} ¥ Control
"é 1.2¢ #shRNA-prkei ﬂé 1.0k #shRNA-prkei

g g
Q: " terp < ° PrC TGF-B

3 AR PKCy %353 TGF-p mRNA 7 fiE 5 /& 40 Bl MiaPaCa #0
PANC-1 R RIZHI M (n=3)
Fig 3 Effect of knockdoun PKCu on the expression of TGF-f mRNA
in MiaPaCa and PANC-1 cells(n=3)
A: Western blot; B: qRT-PCR; * P<C0.05, vs. control group

2.4 FFRiX PKC X FR AR 240 B TGF-p R iE %MD
Western blot il qRT-PCR py 45 R 45 YL T
ik pCMV-PKC. J5 #) HPDE6-C7 4 iy, PKC. &
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JEE B 4 B v TGF-B i 3R 3k vl fig 52 31 PKCo 4%
2.5 ARBEERE TGF-p xf CIK 4 ffl 3% 15 FE IR &
40 B B 5 T
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=Control
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Relative expression
oyl

e 0 PKC:i

4 iERik PKC 3t TGF-B ZE iR AR £ ¥ HPDE6-C7 4 i b R ik Hy
M (n=3)

TGF-B

Fig 4 Overexpression of PKCy up-regulates TGF-p in non-transformed
HPDEG-C7 cells (n=3)
A: Western blot; B: qRT-PCR; * P <C0.05, vs. control

group
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6 6 6 L
A 10 10 10 <100
10° 10° 10° =
10* 10* 10* §
10T, 10° 10° B
0 0 0 s
(A 2
<
— >
~
(o]
—
= 10T 10° 10°
10° 10° 10°

e 0 10°10°10°10° 0 10°10°10°10°

0 10°10°10°10°

Rate of cell death/%

FL:Annexin V-FITC

B 5 TGF-B ¥t CIK {5 BRARE MR R (n=3)
Fig 5 TGF-p inhibits the cytotoxic activity of CIK cells (n=3)
A: MiaPaCa; B: PANC-1. a: CIK group; b: CIK+TGF-8 1 mg/mL group; c¢: CIK+TGF-8 10 mg/mL group; d: CIK+TGF-3 20 mg/

ml group. * P<C0.05, % % P<C0.01, vs. CIK group
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