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c-MycA=RPS19, HL AL =T 85 497 4| PI3K/Akt/mTORAZ 5 i 3447 X .

KEEA IR L AR ES19; JE/ N c-Myc

Phenyl Isothiocyanate Inhibit the Expression of c-Myc and RPS19 in Non-
Small Cell Lung Cancer Cells via the PI3K/Akt/mTOR Pathway

HU Jun', XU Lili%, LUO Yi', XIE Yong', GAO Wenkui', CHEN Yanhua®, WANG Baiqi**

(*Department of thoracic surgery, the Second Hospital University of Sounth China, Hengyang 421001, China;
“Department of hematology of tumor; the Second Hospital University of Sounth China, Hengyang 421001, China)

Abstract The aim of this study was to investigate the mechanism of PEITC (phenethyl isothiocyanate)
on the inhibition of c-Myc and RPS19 expression in non-small cell lung cancer cells. A549, H358 and H1299 cell
lines were cultured in vitro. The expression levels of intracellular RPS19 (ribosomal protein S19) and c-Myc were
determined by Western blot and qPCR. After treatment with 10, 30 and 50 pmol/L PEITC, the expression levels of
intracellular RPS19, c-Myc, E-cadherin, Vimentin and phosphorylation of PI3K/Akt, mTOR and S6K were detected
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by Western blot. The activity of RPS79 promoter reporter gene was detected by constructing pGL4.10-RPS19 fluo-
rescent reporter vector. The expression levels of intracellular RPS19, c-Myc were detected after treatment with c-
Myc, PI3K/Akt and mTOR inhibitors. After that, the pcDNA3-c-Myc-HA plasmid was transfected into the cells to
observe the effect of c-Myc on the expression of RPS19. The intracellular level of RPS19 was silenced by siRNA.
The expression of E-cadherin, Vimentin, and the invasion and migration of the cells were analyzed. Western blot
and qPCR results showed that RPS19 and c-Myc were highly expressed in A549 and H1299 cell lines. After treat-
ment with different concentrations of PEITC, the expression levels of intracellular RPS19, c-Myc, Vimentin, and
the phosphorylation levels of PI3K/Akt, mTOR and S6K were significantly decreased, while the E-cadherin level
was significantly increased. In addition, pretreatment of the PI3K/Akt and mTOR inhibitors significantly reduced
the expression of intracellular RPS19 and c-Myc. And the c-Myc inhibitors could also reduce the intracellular level
of RPS19 and its transcriptional activity. Over-expression of c-Myc by transfection of the pcDNA3-cMyc-HA plas-
mid significantly increased the level of intracellular RPS19, while silencing the RPS19 by siRNA could increase
the intracellular E-cadherin expression and inhibit the cells invasion and migration. These results demonstrate that

PEITC can inhibit the expression of c-Myc and RPS19 in non-small cell lung cancer H1299 cells, which may be

related to the inhibition of PI3K/Akt/mTOR signaling pathway.
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1.3 Western blot
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A: Western blotf il A549. H1299LA EXMRC-541 il 7 HRPS19Fc-MycE [R5 /K F; B: qPCREIMAS49. H1299LL &zMRC-541 i 5 1 RPS19F1
c-Myc mRNAFIEKF. #P<0.05, 5MRC-5414H L.
A: the expression levels of RPS19 and c-Myc protein in A549, H1299 and MRC-5 cell lines were detected by Western blot; B: the expression levels of
RPS19 and c-Myc mRNA in A549, H1299 and MRC-5 cell lines were detected by qPCR. *P<0.05 vs MRC-5 group.
El1l NSCLCZERfI R RPS195RIEKF
Fig.1 Expression levels of RPS19 in NSCLC cell lines
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A: PEITCALTRH129941 ML/, Akt/mTORFBEERAL /KT LL L RPS 19123k B: Akt LY 294002 LA KemTORAMI 71 o 1 85 3R AL ELH 129940 i),
Akt/mTORBFZ L LARPS 19514 (-7 A 71)
A: the phosphorylation of PI3K/mTOR and the epression of RPS19 detection after treatement by PEITC; B: the phosphorylation of PI3K/mTOR and
the epression of RPS19 detection after treatement by PI3K/Akt inhibitor LY294002 and mTOR inhibitor rapamycin (- stands for no inhibitor).
[E2 PEITCXIHI12994AAAKt/mTORMEER (L LA K RPS195R3E KIS
Fig.2 Effects of PEITC on the phosphorylation of Akt/mTOR and the expression of RPS19 in H1299 cells
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(A) PEITC /umol'L" 0 30 50 (B)  Inhibitor — LY294002 Rapamycin
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A: PEITCAEFEHI29940 2 J5, c-Myc 3R IE /K T B: LY294002LA K i 1 45 3 Ab PEH129940 L J, c-MycHR F 3R IE AT (3R om AR i 771); C:
PEITCALPEH 129945, c-Mye mRNAZGE /K D: LY294002 LA K T A 3R A HEH1 299481, c-Mye mRNAZRIEKF. #P<0.05, 53 IEALAHLL .
A: the epression of c-Myc protein detection after treatement by PEITC; B: the epression of c-Myc protein detection after treatement by L'Y294002 and
rapamycin (— stands for no inhibitor); C: the epression of c-Myc mRNA detection after treatement by PEITC; D: the epression of c-Myc mRNA detec-
tion after treatement by LY294002 and rapamycin. *P<0.05 vs control group.
[El3 PEITCXIH129948AH c-MycFRiZHISZ N
Fig.3 Effects of PEITC on the expression of c-Myc in H1299 cells
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A. B: pcDNA3-c-Myc-HAJFUHEL BA % c-MycHil 1 77 10058-F4 4L FEH 129944 /i J5, RPS194 [ #35/KF; C. D: PEITCALFEH 129944 i J, £ it Py
RPSI19J8 5 TR 5 ZE I, E: c-MycHli#il71)10058-F44b ¥ 5, 4R A RPST9JE 2 T3 5 B D . #P<0.05, 55%HIEZL(0 pmol/L. 0 ug)Hitt;
“P<0.05, 50 umol/L+ 1.0 ng4iAH L.
A,B: the epression of RPS19 detection after treatement by pcDNA3-cMyc-HA plasmid and c-Myc inhibitor 10058-F4; C,D: the activity of RPS19
promoter reporter detection after treatement by PEITC; E: the activity of RPS19 promoter reporter detection after treatement by c-Myc inhibitor
10058-F4. *P<0.05 vs control group (0 pmol/L, 0 pug); “P<0.05 vs 0 pmol/L, 1.0 ug group.
El4 c-MycXTH12994HREIRPS197% 1% A 840
Fig.4 Effects of c-Myc on the expression of RPS19 in H1299 cells



7R B FURR 2K £ 4 PI3K/AKY/mTORR 42 1 i AF /1N 40 il 41 a2 ik o-My c RIRPS 19 1779
W E-cadherin
(A) (B) 257 &3 Vimentin *
PEITC /pmol- L' 0 30 50 § 204
N
E-cadherin s - - £ *
‘A 1.54
g
[=7
*
2 05
0_
PEITC /umol-L" ¢ 30 50
C iRNA  — D -
©) si Control ~ RPSI9 D) 257 mm rpsio —_’I“__
& [ E-cadheri
RPS19 ' . R § 2.0 ca .erm
" aQ BE=  Vimentin
" & =]
. &
& 104
Vimentin GG - k -
= 054
2 *
oo - -
0 -
siRNA — Control RPS19

A: PEITCAE B H129941 35, E-cadherin. vimentin# 3214 /KT; B: PEITCABH1299410)5, E-cadherin. vimentin mRNAFRIL/KT-; C: siRNA
UUBRPS19/5, E-cadherin. vimentin® [4#157KF; D: siRNAUTERRPS19/5, E-cadherin. vimentin mRNAGRKILIKF . *P<0.05, 53 JRAALL .
A: the epression of E-cadherin, vimentin proterin detection after treatement by PEITC; B: the epression of E-cadherin, vimentin mRNA detection after

treatement by PEITC; C:the epression of E-cadherin, vimentin protein detection after silencing RPS19 by siRNA; D: the epression of E-cadherin, vi-
mentin mRNA detection after silencing RPS19 by siRNA. *P<0.05 vs control group.

Bl5 PEITCLAKRPSI9XEMTHE X 7 FRIZHIF M
Fig.5 Effects of PEITC and RPS19 on the expression of EMT-related molecules
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(A) Control

(B) Control
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A: siRNAVUERRPS19/5, H1299147 28K F; B: siRNAUTERRPS19/5, H1

Control siRNA

299IIERE KT

Control siRNA

#

A: the invasion of H1299 cells detection after silencing RPS19 by siRNA; B: the migration of H1299 cells after silencing RPS19 by siRNA.
El6 TEARPS19xtH129940AR{R 2 FE R A
Fig.6 Effects of silencing RPS19 on the invasion and migration of H1299 cell
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38 2 Th i, 0] c-MycRiA Al 3k —25 R H40 i A
RPS 1913 IK 555 357K ~F 338 1 52 0 o8 200 P f 184
B o 2% HEHc-MycfE HoAh MR 4 i (R AE FH, 14518
57 %

PI3K/AktfE—Fl & B A N5 55 Fi& iz
ESZMME L EE. LS. e, BEESE
BRI R, R, fEe KA fE
PI3K/AKUE S5 I 2 4 57 o 0, b1 52 0l f
P A0 L K AR G TR T I ThRE VS, FEARHF 7, AktLL
J mTOR il 577145 m BH S5 4011 mTOR LA J& S6K )15k
24k, {2 mTORIHI 77X Akt ER Ak JC B S i . %
FEH] mTOR A PI3K/AKtI FiF 41, X Hatal LA

FE AT 2 mTORH | F%F Akt BER A TC R o it
b, PI3K/Akt. mTORHHIFIIE 7] 2 25 P2 i A
RPS19Al c-Myc# ik, gEm#lfldfuiz2g. T8 LA
M EMT. 75 RPS19F1c-Mycth ] §E /& PI3K/Akt/
mTORTE 5 iE I N 1EH 2T, 2 5PEITCX il
Y B R TAE R

25 b, AW RIS PEITC AT 3@ J ] PI3K/
Akt/mTOR{E 58 F A RPS19. c-Myc#Kik, i
e Atz 2% . iTF% DL EMT. #2278 RPS19LA
Je c-Mycre it 2 RE I7 B3 AE B8 A5, PEITC R8T
0 #50) il 968 41 R RPS 19 c-Myce %3 3k & 35 41 i g
1EH .
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