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FUEREXREBENERAINE ., FiE MA@ EEKE A HEE (The Cancer Genome Atlas, TCGA) #t # & # T # HCC
iy 3k $O0E R 203, 2 47 PRKCD £ HCC 8y R 3k AP R H I R &, K& 25 B HCC &= oy Jif g 4 8 RO % 41
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W, & J& .3 Western Blot 34 %Il PRKCD #t E % — [ Jf # 1t (epithelial to mesenchymal transition, EMT) x # & &
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KB A%, FEFLEE 48 LO2 48t ,PRKCD 4 ff % 40, Huh-7 % 8y & A Kk % K F&REm (P <<0.05), 5t @Atk
B, 9% PRKCD J§ ,PRKCD & Bk kB R E WP (P <<0.05), FRAMAHA 2L THBENTEBMECP<0.05),
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Abstract: Objective To investigate the expression level, clinical significance, and potential mechanism
of protein kinase C6 (PRKCD) in hepatocellular carcinoma (HCC). Methods The expression data and clini-
cal data of HCC were downloaded from The Cancer Genome Atlas (TCGA) database to analyze the expression
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level of PRKCD in HCC and its clinical significance. Tumor and adjacent non-cancerous tissues from 25 HCC
patients were collected, and the protein expression level of PRKCD in the samples was detected using immuno-
histochemical staining. Western Blot and qRT-PCR were performed to measure the expression levels of
PRKCD in normal liver epithelial cells and liver cancer cell lines. Hepatoma Huh-7 cells were transfected with
si-PRKCD lentivirus to silence the expression of PRKCD, and the effect of PRKCD silencing on the prolifera-
tion activity of hepatoma cells was evaluated using the CCK-8 assay. The impact of PRKCD on cell migration
and invasion was assessed through scratch and Transwell invasion assays. Finally, the intrinsic regulatory
effect of PRKCD on key proteins (Vimentin, N-cadherin, E-cadherin, Slug) involved in epithelial-mesenchy-
mal transition (EMT) was determined by Western Blot.  Results Analysis of TCGA database and immuno-
histochemical staining revealed that the expression level of PRKCD was significantly higher in liver cancer tis-
sues compared to adjacent non-cancerous tissues ( P <{0. 05). Kaplan-Meier curve analysis showed that pa-
tients with low PRKCD expression had significantly higher overall survival (OS), disease-free interval (DFD),
and disease-free survival (DFS) rates compared to patients with high PRKCD expression. The protein expres-
sion of PRKCD in hepatoma Huh-7 cells was found to be the highest among the tested cells ( P <{0.05) when
compared to normal liver epithelial cells (1.LO2). After silencing PRKCD, the protein expression of PRKCD sig-
nificantly decreased ( P <<0.05). Consequently, the proliferation, invasion, and migration abilities of hepato-
ma cells were significantly reduced ( P <{0. 05). Furthermore, the silencing of PRKCD led to a decrease in the
protein expression of Vimentin, N-cadherin, and Slug, while the protein expression of E-cadherin increased ( P

0. 05).
Silencing the expression of PRKCD can inhibit the proliferation and invasion of Huh-7 hepatoma cells, and this

Conclusion PRKCD serves as a potential adverse prognostic marker in hepatocellular carcinoma.
effect may be associated with the process of epithelial-mesenchymal transition.
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g,4 CHE.L 5 min, / NOFE LIECE, ToHRE RNA
UlyE. EP BP0 T, H 2 RNA VI E 2 T T
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GGCCATCCACAGTCTTC-3';PRKCD:5 -AACCAT
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B AR RS RS R EMT 78 2 Fh i 0 & 9
AR R RS R, S B0 A R R B e
1278 (i 24 1 TP R A 2 R RS ) SR L T
VB P HERE G B N A U0 TR I, 9 o R AN
EMT i F2 BE A% 0 i 98 1 & A2 5 k. o T3
PRKCD 551y HCC i B FM{ZZZ 2/ 5t B A ¢, &
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P2, AT DLAEI , 35T Bk PRKCD A G538 oF 52 | 7
— [R5 Ak ik A DT 400 ] 9 40 A 1 38 5 L 4R 28 RN AT
#%.

AARFFRBAEAE —E R R, B 5E, AR A
ABIFEARR A R, HR AE — D R b AT T
P2 PRKCD 76 J1F 41 98 b i 4R R AL S5 55 . 5
=, HHj i i 2 g 57 /N BB B R i — 25 50 iF PRKCD
YRS A sE e, R L, 5 B R AT 1 — 20 9 AH G 5K
50 58 b AR i BRI, AT FE 43 B & PRKCD 78 JiF 98
R TR E .

— 411 —



2023 4F AT R B2 2 g 2 4l 503 4
4 it [12] SUC M,WENG Y S,KUAN L Y,et al. Suppression of

AR A R R W] AE i h PRKCD 2 &Rk, B
H5EFEBE ARG, P PRKCD nl f8 8 i 5 m -
Bz — [i) J5 % Ak 1 A5 90 0 R A0 Huh-7 (34508 (= 28
MITE R EET .

SE K

[1] SUNG H,FERLAY J,SIEGEL R L,et al. Global cancer
statistics 2020: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries[]].
CA Cancer J Clin,2021,71(3) :209-249.

[2] KULIK L, ELISERAG H B. Epidemiology and manage-
ment of hepatocellular carcinomal ] ]. Gastroenterology,
2019,156(2) :477-491. e471.

[3] STEINBERG S F. Structural basis of protein kinase C iso-
form function[]]. Physiol Rev,2008,88(4):1341-1378.

[4] KALIVE M,FAUST J J, KOENEMAN B A, et al. In-
volvement of the PKC family in regulation of early devel-
opment[ ] ]. Mol Reprod Dev,2010,77(2) :95-104.

[5] GRINER E M,KAZANIETZ M G. Protein kinase C and
other diacylglycerol effectors in cancer[ J]. Nat Rev Canc-
er,2007,7(4) :281-294,

[6] D’COSTA A M.,ROBINSON J K,MAUDUDI T,et al.
The proapoptotic tumor suppressor protein kinase C-delta
is lost in human squamous cell carcinomas[J]. Oncogene,
2006,25(3) :378-386.

[7] HAUGHIAN J M.JACKSON T A.KOTERWAS D M,
et al. Endometrial cancer cell survival and apoptosis is
regulated by protein kinase C alpha and delta[ J]. Endocr
Relat Cancer,2006,13(4) :1251-1267.

[8] CASTILLA C,CHINCHON D,MEDINA R,et al. PTPL1
and PKCS contribute to proapoptotic signalling in prostate
cancer cells[ J]. Cell Death Dis,2013,4(4) :e576.

[9] RENO E M,HAUGHIAN J M,DIMITROVA I K,et al.
Analysis of protein kinase C delta (PKC delta) expression
in endometrial tumors[J]. Hum Pathol, 2008,39(1);21-
29.

[10] LANGZAM L, KOREN R, GAL R, et al. Patterns of
protein kinase C isoenzyme expression in transitional
cell carcinoma of bladder. Relation to degree of malig-
nancy[J]. Am J Clin Pathol,2001,116(3) :377-385.

[11] YADVA V,YANEZ N C,FENTON S E,et al. Loss of
protein kinase C delta gene expression in human squa-
mous cell carcinomas: a laser capture microdissection

study[J]. Am ] Pathol,2010,176(3):1091-1096.

— 412 —

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

PKCd8/NF-«B signaling and apoptosis induction through
extrinsic/intrinsic pathways are associated magnolol-in-
hibited tumor progression in colorectal cancer in vitro
and in vivo[J]. Int ] Mol Sci,2020,21(10):3527.
ALLEN-PETERSEN B L,CARTER C J,OHM A M,et
al. Protein kinase Co is required for ErbB2-driven mam-
mary gland tumorigenesis and negatively correlates with
prognosis in human breast cancer[]]. Oncogene,2014,33
(10):1306-1315.
EVANS J D,CORNFORD P A,DODSON A,et al. Ex-
pression patterns of protein kinase C isoenzymes are
characteristically modulated in chronic pancreatitis and
pancreatic cancer[ J]. Am ] Clin Pathol, 2003,119(3):
392-402.
SYMONDS J] M,OHM A M,CARTER C J,et al. Pro-
tein kinase C § is a downstream effector of oncogenic K-
ras in lung tumors[ J]. Cancer Res, 2011,71(6):2087-
2097.
SPEIDEL J T, AFFANDI T,JONES D N M,et al. Func-
tional proteomic analysis reveals roles for PKCS in regu-
lation of cell survival and cell death: implications for
cancer pathogenesis and therapy[]]. Adv Biol Regul,
2020,78:100757.
REYLAND M E,JONES D N M. Multifunctional roles
of PKC3: opportunities for targeted therapy in human
disease[ ] ]. Pharmacol Ther,2016,165:1-13.
ZHANG Y. WEINBERG R A. Epithelial-to-mesenchy-
mal transition in cancer: complexity and opportunities
[J]. Front Med,2018,12(4) :361-373.
Mt BRI X0 B, 45 K BE IE 4 % RNA LINC00319
TE T 440 38 o 2R3k 1 98 I 02 3 M At MG A8 R 4R 22 (T,
e 8 I 2 o 2 4, 2022,47(2) 1 152-156.
TANAKA Y,GAVRIELIDES M V,MITSUUCHI Y, et
al. Protein kinase C promotes apoptosis in LNCaP pros-
tate cancer cells through activation of p38 MAPK and in-
hibition of the Akt survival pathway[J]. ] Biol Chem,
2003,278(36) :33753-33762.
K B I8 7. CX26,CX32.CX43 5 b fil Jfi 5% 1k AR
KA LSS B I R 958 RO IR e B =2 18] A AR Sk [T ], i
PR 22 B A4 . 2019,44(12) :1621-1624,1627.
TR R RN B, ¥ S Rl E A miR-204 %A
9 HepG2 40 ¥ 1 1 18] B % Ak K2 40 i 26 9 2 e HE 1Y
M LT ], A VL R B A B 2% 4, 2021, 43(1) : 11-16.

Wofsm B #:2022-11-22; 18 [ H #1:2022-12-30



