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PXR siRNA 435 7] & 2 Hil 55 PMA X P-gp ZEF R A 1 /E R . B, PKC #zh 7 #8 &2 3] PXR /5 P-gp
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Abstract: P-glycoprotein (P-gp), an ATP binding cassette protein, plays a major role in efflux transport of
drugs and xenobiotics due to its abundant expression on several barriers. This study aimed to investigate the
potential role of PKC/NF-xB-PXR signaling pathway in modulation of P-gp gene expression in human colon
adenocarcinoma LS174T. The effect of PMA on MDRI luciferase activity was investigated by PXR-MDR1
dual luciferase reporter gene assay. Real-time qPCR assay and Western blot analysis were used to study the
gene expression of P-gp and NF-«B, respectively. Compared to the vehicle-treated group, PMA statistically
decreased P-gp luciferase activity, mRNA expression and protein expression. Moreover, PMA treatment yielded
a significant and dose-dependent increase in RelA/p65 translocation to nucleus. Meanwhile, a remarkable
increase of the pho-IxBa status was observed in LS174T cells after treatment with PMA (1—-100 nmol-L™").
In addition, knockdown of PKCa, NF-kB or PXR can significantly attenuate PMA-induced P-gp suppression.
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These results suggested that PKC/NF-xkB-PXR signaling pathway might play crucial roles in modulation of P-gp

gene expression.

Key words: protein kinase C; nuclear factor ¥B; pregnane X receptor; p-glycoprotein; gene expression
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Figure 1 Activation of endogenous phorbol ester-dependent

PKC signaling induces tk-MDR1-Luc reporter gene activity in

LS174T cells. Five hour post-transfection, LS174T cells were

treated with the indicated concentrations (nmol -L™') of PMA
(phorbol 12-myristate 13-acetate) or PKC-inactive 4 a-PMA in
the presence and absence of rifampicin (Rif, 10 pmol-L™") for
24 h. The data presented are the mean £S.D. of triplicates (n=3)
and are expressed as reporter gene activity; "P<0.05 vs Control
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The effect of 4a-PMA and PMA on the mRNA
expression (A) and protein expression (B) of P-gp in LS174T cell.
The cells were treated with vehicle controls (0.1% DMSO); 100
nmol-L™! 40-PMA; 1, 10, 100, 500 nmol-L' PMA for 48 h,
respectively. Total RNA and proteins were harvested. P-gp
mRNA levels were analyzed by real-time PCR. Proteins were
analyzed by Western blot. Expression of tested genes was
normalized against that of GAPDH. The effect of PMA on the
P-gp expression levels is presented as percentage expression
compared to the vehicle group. The data presented are the mean +
S.D. of triplicates (n=3); "P<0.05 vs Control
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Figure 3 Effect of PMA on the NF-«B signaling pathway in
LS174T cells. The cells were treated with vehicle control (0.1%
DMSO) or PMA at concentrations of 1, 10, 100, 500 nmol L for
48 h. Cytoplasmic and nuclear extracts were prepared. The
levels of NF-xB (p65/RelA) in the nucleus, the phosphorylation
of IKKa/p, and the phosphorylation of 1xBa and the cytosolic
IxBa levels were determined by Western blot. Immunoreactive
proteins were visualized using an ECL method. The data that
are shown represented three independent experiments
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Figure 4 The role of PKCa in the regulation of P-gp (A) and
NF-«B (B, C) due to activation of the PKC. LS174T cells were
transfected with PKCa siRNA for 5 h. The cells were treated
with vehicle control (0.1% DMSO); 100 nmol ‘L 40-PMA; 1,
10 and 100 nmol-L™" PMA for 48 h, respectively. Proteins were
harvested and fractionated through 8% SDS-PAGE, transferred to
PVDF filters, and incubated with primary antibodies. Immuno-
reactive proteins were visualized using an ECL method
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Figure 5 The roles of RelA (A, B) and PXR (C, D) in the regulation of P-gp due to activation of the PKC. LS174T cells were
transfected with RelA siRNA or PXR siRNA for 5 h. The cells were treated with vehicle control (0.1% DMSO); 100 nmol ‘L™ 4a-PMA;
1, 10 and 100 nmol-L™" PMA for 48 h, respectively. Total RNA and proteins were harvested. P-gp mRNA levels were analyzed by

real-time PCR. Proteins were analyzed by Western blot.

effect of PMA on the P-gp expression levels is presented as percentage expression compared to control vehicle-treated cells.
presented are the mean +S.D. of triplicates (n=3); "P<0.05, "P<0.01,

Expression of tested genes was normalized against that of GAPDH. The

The data

P<0.001 vs Control



© 56 ° 2427 2% 3} Acta Pharmaceutica Sinica 2017, 52 (1): 51 —57

Kbl %, HIXLESCERIGE PR T-X P-gp BRERIA
L Dfe sz m 4 ok W P-gp PAEEIIRALI A F
BLEIHRkE . H AT PKC (5 518480 P-gp Rk, iEME
(5% K FAL I AN B B, PTREZ PKC 25 T 41
9 3t e B R ) Rk %, i PKC 5% 24k
(PXR. CAR %) WAMHEAEHTRERE T EHE/EH.
AW 5t % 8% PKC/NF-kB-PXR 15 5 @42 % LS174T 4H
frh P-gp R KRIERHEMEH. HAER T EAM
fitf C ¥ zh 7 PMA Xf PXR /- S/ P-gp 3 i 1EH,
i REKH PMA ML T 5 PXR 3N # Rif 3L [F 452
P16 Sl 2 S0 A0 R R 1) P-gp OB BB i BRI R IA,
P&~ PKC B0 7T R4 3E— 20 520 T ik i % M
Pt PXR-RXR 5 =AMk Y P-gp K57 51 bie 45
TS S, & T P-gp HUZEDNRIE; 1Mo B Mt
f® 40-PMA X P-gp #OGFEFH & 5L K KL T s,
78 PKC 15 S EK{E PMA Xf MDRI1 %% R BHR
R Rk S T R R BEE . PXR FE P-gp Rk
W R AR AR TE s WL T P A R A
chtS7191 (5 4 R WL PXR A5 1 P-gp ik 2 7E PKC
ALK P-gp M R FEAE FH BOARAE . DR e A A 5 25
H PKC @ EX P-gp WFERAL T B R T B .
BT R S A5 R, AR T — P R
PMA Xf LS174T 4l 4 P-gp mRNA Fl1 5 (R IE K
s, 453 EoR PMA AT DL i LS174T 41
fiis P-gp [ mRNA FlEE 3Rk, HRGE R Gk
DA S 56 25 U AH — SR B g — B i E T PMA X P-gp
FKIEKTRAER. AR EY, PKC 7] LLIE IR 1L
NF-xB 40 K- 1xBe, B 5 #0E NF-«B i85, 3658
P65 HIAZ LA RO 2 T U 5 R I 3 R ) R
AW R4k 4552 T PMA XF LS174T i NF-«B
WK EI S, 45 R Y] PMA REH] BG4 p6s
(RelA) HAMZEAL, R WER R+ p-IKKa/p
AT p-IBo 7KW S 890, 0 LeBe 7K P 70 A g 1
TR, EiRgE iR PMA AT LLE BRI IKKa/B
Al kB 1705 NF-«B i@, 454 PMA X PXR /i
S MDRI %'t 2% i 41 5 56 DRURA K 48 i o P-gp Rk
fIsemigh R, HEN PMA ¥0E PKC 5 545, MG
BoE NF-«B BB, 15 p65 AN, AWK
p65 455 % PXR 5 RXR BN E AW L, &S
ZE G ATy AT TR P-gp MRIA.
IR E W PKC/NF-«B-PXR {55 1&% P-gp
FISMREER, AP R siRNA THIEHIE
PKC. RelA/p65. hPXR 7E PMA X} P-gp 1R IE =
FRITER . BRI real-time qPCR 1 Western blot

FARXS LA LRSS 0 T siRNA FHITBR SR it
177 %%, BREIRIENG siRNA 5 Jeith A 4i i (1 kb
PN TE N 5 h, RJE4259FF 48 h 5T F, PKC.
RelA/p65. hPXR [ AR B (450K %
TN)e M 45 R T PKCas RelA/p65+ hPXR
HIRE 3 B9 PMA Xt P-gp mRNA K3 A H) T i1E
H, FIERIFH PKCa f5 PMA X NF-«B i # 13
AR 2K, #7% PKCa. RelA. hPXR 7 PMA %}
P-gp FRIAM T IAEH P R EZR S EEMAIEH.

25 LTk, AEFAESE PKC 8 B 80E 5 T LA
— I BOE T NF-«B {5 5@ # T 1 PXR /+ S
P-gp BN KEARIE. KPR T —% WS P-gp
FE [R5 B BT AE (S 5 E % (PKC/NF-xB-PXR),
NI AR 5E 3 P-gp DM R IA 1 R4 AL S L R 1R
W, RN NZML %87 P-gp THAEIR LRI MR
B, E—D AR TL P-gp NS RIZIWIAR BAE FH DL 2 i
PR SR AR K .
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