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Study on the Effects and Its Mechanism of Sinapine Thiocyanate on the Proliferation, Epithelial
Mesenchymal Transition and Metastasis of Human Cutaneous Squamous Cell Carcinoma SCL-1 Cells

SU Yushen'"*, ZENG Zhirui*', RONG Dongyun"’, WANG Ye"*, LI Dan"’, TANG Shanshan"’, WANG Tao"*,
LONG Xuemei"*, CAO Yu"*(1. School of Clinical Medicine, Guizhou Medical University, Guiyang 550004,
China; 2. Dept. of Dermatology, the Affiliated Hospital of Guizhou Medical University, Guiyang 550004,
China; 3. Dept. of Physiology, School of Basic Medical Science, Guizhou Medical University, Guiyang
550004, China; 4. Guizhou Provincial Key Laboratory of Pathogenesis&Drug Research on Common Chronic
Diseases, Guiyang 550004, China)

ABSTRACT OBJECTIVE: To study the effects of sinapine thiocyanate (ST) on the proliferation, epithelial mesenchymal
transformation (EMT) and metastasis of human cutaneous squamous cell carcinoma SCL-1 cells, and to investigate its possible
mechanism. METHODS: Human cutaneous squamous cell carcinoma SCL-1 cells were divided into blank control group (0.1%
DMSO) and ST different concentration groups (5, 10, 20
pumol/L). CCK-8 assay, 5-ethynyl-2’-deoxyuridine (EDU) test,

scratch test and Transwell chamber invasion test were adopted
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expression of N-cadherin and E-cadherin were detected by
Western blot and immunofluorescence assay. Other SCL-1 cells

were collected and divided into blank control group (0.1%
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DMSO), ST group (20 umol/L), ST+NSC228155 group [20 umol/L ST+100 pumol/L NSC228155 (EGFR agonist)] and ST+SC79
group [20 pmol/L ST+20 pmol/L SC79 (PI3K/Akt agonist)]. The proliferation, migration and invasion ability of SCL-1 cells in
each group were detected by CCK-8 assay, scratch test and Transwell chamber invasion assay. The expression of epidermal growth
factor receptor (EGFR) , phosphatidylinositol 3 kinase (PI3K), phosphorylated phosphatidylinositol 3 kinase (p-PI3k), protein
kinase B (Akt) and phosphorylated protein Akt (p-Akt) protein of cells in blank control group and ST different concentration
groups (5, 10, 20 umol/L) were determined by Western blot assay so as to validate the relationship between ST effect and EGFR/
PI3K/Akt signaling pathway. SCL-1 cells and human normal skin fibroblasts cell WS1 were divided into blank control group (0.1%
DMSO), ST group (20 umol/L), ZD1839 group (positive control, 20 umol/L, EGFR inhibitor) and LY294002 group (positive
control, 20 pmol//L, PI3K/Akt inhibitor). CCK-8 assay was used to detect the cell proliferation in order to evaluate the cells
cytotoxicity of ST. RESULTS: Compared with blank control group, the proliferation, migration and invasion ability of SCL-1 cells
were significantly decreased in 5, 10, 20 pmol/L ST groups (P<<0.05). Western blot and immunofluorescence assay showed that
the expression of N-cadherin in SCL-1 cells were decreased significantly in 5, 10, 20 pmol/L ST groups (P<<0.05), while the
protein expression of E-cadherin was increased significantly (P<<0.05); the protein expressions of EGFR, p-PI3K and p-Akt were
significantly decreased (P<<0.05). Compared with ST group, the proliferation, migration and invasion ability of SCL-1 cells were
increased significantly in ST + NSC228155 group and ST+ SC79 group (P<<0.05). Compared with blank control group, the
proliferation ability of WS1 cells had no significant change in ST group, while the proliferation ability of SCL-1 cells was
decreased significantly (P<<0.05) ; the proliferation ability of the two kinds of cells were decreased significantly in ZD1839 group
and LY294002 group (P<<0.05). Compared with ST group, the proliferation ability of WS1 cells was decreased significantly in
ZD1839 group and LY294002 group (P<<0.05), but there was no significant difference in the proliferation ability of SCL-1 cells
(P>0.05). CONCLUSIONS: ST may inhibit the proliferation, EMT and metastasis of SCL-1 cells through inhibiting the

activation of EGFR/PI3K/Akt signaling pathway, and its side effects are few.

KEYWORDS

Sinapine thiocyanate; Human cutaneous squamous cell carcinoma SCL-1 cells; Proliferation; Epithelial

mesechymal transition; Metastasis; EGFR/PI3K/Akt signaling pathway
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P B DOEEFFED  FRPE R A e 25 SR L3R 1
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R1 BASCL-14MEHE IBNERENHNES
Rxts)
Tab 1 Proliferation, migration and invasion ability

of SCL-1 cells in each group (x*s)

il SRR (n=16),%  FHEMIR (i=4),%  HIMERR(=T),% BRI =T), 4
S EATRA 1000£2.5 202428 100.00+4.83 56+5
5umol/LSTH 913+ 27 136126" 5276366 TS
10 pmol/L STl 846+12° 114127 27.9842.76* 3545

20 pmol/LSTH 6932227 204107 2367321 1t4

T 528 FOU B2 LA, * P<<0.055 45 5 pmol/L ST 41 4%, P<
0.05; 5 10 umol/L ST 4 b 4%, *P<<0.05

Note: vs. blank control group, *P<<0.05;vs. 5 umol/L ST group,
"P<<0.05; vs. 10 pmol/L ST group,*P<<0.05

3.2 ST 3tSCL-1 BRI 45 R

523 PN B AR, 510,20 pmol/L ST 42 g (A
XA 235 i 2 AR (P<<0.05) , H ST IVEFH LA — &
Ry I B A i M e 34, b 10,20 pmol/L ST 2H 4 Jifd A% 41
ST R B &K T 5 pmol/L ST 4 (P<<0.05) ., %4
SCL-1 41 Jifd i F% RE 1 WL 22 1) S ik PRl DL TR 2, AR X e B
I E S5 R L 1,
3.3 STXISCL-14HfEEZE A RN R

523 A IR AR, 510,20 pmol/L ST 4 A= 224
A 2 /D (P<<0.05) , Ho ST B9/E I HA —E ik
JEE AR A #A, i 20 pmol/L ST 4H 112 28 40 i 4k i 3%
/BF 5,10 pmol/L ST 41 (P<<0.05) ., %441l 1Z 286 11
WS R DL T 3, A 22 A R 5 e 2 SR L 1
3.4 STXSCL-14if8 EMT X ZE A RIZHWF ML R
3.4.1 Western blot 52 K 4% 5o (XA R, 5.
10,20 umol/L ST £H 4 il H E-cadherin 2K [ i 35 1% /K °F
2T+ 55 (P<<0.05) , N-cadherin 2 [ 32 15 /K O 2 14
. (P<<0.05), H ST Wy/E A BH S i ok B AR (P <<
0.05) . £ ZH 4 i #* E-cadherin . N-cadherin 2§ [ % 15 1Y

HLUK I DL IE] 4, IR 7K e 45 R W 2.

342 MIEEHICLIEE R S x4, 5.10,
20 pumol/L ST £ #ii Jifi * E-cadherin £ [ 3¢ ik 2. & 34 i
(P<0.05) ,N-cadherin £ [1 &35 i 2l /> (P<<0.05) , H.
ST ME I EA B B i ik BEARO M (P<<0.05) , 1225 R 5
Western blot 2246 25 B AH— 3. 4520 41 i 7 E-cadherin .
N-cadherin %5 [ 3% i A9 6 288 24 Y 1K WK 5 (K, E-cad-
herin . N-cadherin 3 7/~ 5 [ 3% 15 , DAPI % /8 40 i 4%,
Merge F27R I BN A FHED) , FR7KF- AN e 25 5 I
22,

3.5 ST £ & i& 53 EGFR/PI3K/Akt {5 & & ¥ & I
SCL-1 & ¥ R T R 5 R

3.5.1 JIA EGFR/PI3K/Akt {55 51 [ #4 3l 37 J5 X ST #
il SCL-1 AL 345 1B RZBRE Iz R 52
0 REZH B, 4525 W 20 A M P 3 8 2 AR R RS R
15 28 41 Jpl B 1y S B FRAIG (P<<0.05) . 5 ST4H M4, ST+
NSC228155 20 Fll ST+ SC79 2H 41 M () 38 58 % A X 1T 7%
SR 224 M) B 3 75 (P<<0.05) , 3R B EGFR #(5))
I NSC228155 Fll PI3K/Akt i 2h 7] SC79 ¥ 0] i3i %% ST %}
SCL-1 i a3 48 AT % A= 2E 58 J1 94 il /E T, i 487
ST A] fiE & 18 11t EGFR/PI3K/AKkt {55 53 B 1M & ¥4 3L %f
SCL-1 4 A ()34 58 T8 Fd= 22 Wil AE . A EG-
FR/PI3K/Akt {5 5 38 % i 291 571 J5 % ST # il SCL-1 4 jig
8% (RFERE I B R WLIE 6, 3 AE GBS 1R ZERE
T35 M 0 2 R WL 3

3.5.2 ST Xf SCL-1 4l i ' EGFR/ PI3K/Akt {55 53 [ AH
KEARIBWEMEER 52 X A, 5.10.,20
pumol/L ST #41 4 fifi - EGFR . p-PI3K . p-Akt £ [ (1 F ik /K
-4 I 2 BRI (P<<0.05) , HHL A7 B I A% ik B 44 i
(P<0.05). &4 4MMirh EGFR . p-PI3K .p-Akt i 1%k
) LK P L] 7, iR A B s 5 SR L 2 4

23 110 IR

5 pmol/L ST 41

10 pmol/L ST 41 20 pmol/L ST 41

B1 &4EHSCL-14rEDUREE(%x200)
Fig1 EDU staining diagrams of SCL-1 cells (x200)
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25 X R 5 pmol/L ST

10 pmol/L ST 41

20 umol/L ST

El2 &HSCL-1 TR aE MR BHIE (x40)
Fig2 Micrographs of migration ability of SCL-1 cells in each group (x40)

25 1% AL 5 pmol/L ST

-

10 umol/L ST4H

20 pmol/L ST4L

B3 BAMEMIEFEENNEHRRE(x100)
Fig 3 Micrographs of cell invasion ability in each group (x 100)

E>cadherin _ 125 kDa
N-cadherin :] 130 kDa

| ——— | o
ZEPIEZL 5 umol/L ST4L 10 ymol/L STZ 20 pmol/L ST#H
4 & 4R 5 E-cadherin ., N-cadherin & A R iEH
ik

Fig 4 FElectrophoretic map of protein expression of

E-cadherin and N-cadherin in each group

+£2 KA B E-cadherin . N-cadherin & B &% 7k
THNELER (X ts)
Tab 2 Protein expressions of E-cadherin and N-cad-
herin of cells in each group(x*s)
RTOEER(M=1)

Western blot 33 (n=3)

£ E-cadherin/f-actin -~ N-cadherin/f-actin E-cadherin N-cadherin
ZFMIRA 100+0.05 100£0.1 1000453 10018
5 pmol/L STH 1152007 042£0.08 166.2£7.2° $3+8.2°
10 pmol/L STH 1.38£0.04" 0284005 23314357 29+417
20 mol/L ST4 1554005 0124004 519.045.1% 1129

T 5ES PR IR AL R, * P<<0.05; 5 5 umol/L ST 4] [ #5 ,"P<
0.05; 5 10 umol/L ST 4H Fb#5¢,*P<<0.05

Note: vs. blank control group, *P<<0.05; vs. 5 umol/L ST group,
“P<<0.05; vs. 10 umol/L ST group, “P<<0.05

3.6 STHHRSMHERER
Fos Frnl BRZH Frdss, ST 40 WS 4 Jfu fit) 33 7 2% 2% S

HEEZG 202145 32 B4 8

TogiitaE i L (P>0.05), H SCL-1 2 ff1 s 5 % (5 S
ik (P<<0.05) ;1 ZD1839 2 LY 294002 41 WS1 .SCL-1 4
I F) 16 5 R B B BRI (P<<0.05) . 5 ST 4 ML 4%,
ZD1839 4 . LY 294002 ZH W'S 1 2t il fity 584 5 4 4] b 2 JAIG
(P<<0.05) , 1fif SCL-1 £ Jitd 1) 3% 78 R 25 5 L Ge i T4 7 X
(P>0.05), DL EZSRAER FEEUWEET , ST M 4H il w51k
&5 PH Pk 24 EGER 411 1 7] ZD1839 Fil PI3K/Akt 11 i 51l
LY 294002 /)y, Ui B ST /& —F 24250 1 i H 8 & 42 2
Y. B Z5W%F WST 20 A1 SCL-1 21 Jfd 14 5 52 0 (it 1) 5
IR WS,
4 g

AR, Bz JR SR A I IR T R B TR UK
TRIFEs G5, SR, B ARG B R 5w, HARTE
WM I RAEY v 2 7E B R SR 20 A e b i &
RARFEA R BE AT P R G HEER, LA
B | VE R /NSE L, AR U238 X2 Hb Ak K F8E 19 A A7 1
S RBFSE IS 1k CCK-8 521 \EDU Y2 (45256 | 41 Jifd 1]
JR LI B0 A Transwell /NEE AR 225256 K& B, {1 5.10,20
umol/L [ ST 4L BRJS , SCL-1 41 ig i34 7 3T B2 FIR 221k
T3 S, BRI BT — 2 R AR R
EMT i 2 i DL bR S e A8 A b Rz M2 11 (40 B-cad-
herin B2 HE R 1 AN AR R ) ZRak R R, A SR
F9 (41 N-cadherin , £F 4 i 3 8 1 B B ) £is bk
JEU AHEFT 3 35 Western blot 5556 K S o Y6 5206 &
P, ST fie % & 2 | & SCL-1 4i i rh EMT A 3¢ 2 1
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E-cadherin

DAPI....

Merge . . . .

25 FIXARZ 5 umol/L ST 21 10 pmol/L ST 4 20 umol/L ST#{
A. E-cadherin

a . . . .

DAP....
Mcrgc..-.

23 O IR 5 umol/L ST 41 10 umol/L ST41 20 pumol/L ST 41
B. N-cadherin

B5 &% SCL-14Hk+ E-cadherin N-cadherin & A Fi£ R & W HE (x100)
Fig5 Immunofluore scence diagrams of E-cadherin, N-cadherin protein expression of SCL-1 cells in each group(x100)
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EEEpoRE

5 umol/L ST4
AGLFEIEIL(x40)

23 [ R AL 5 umol/L ST 41

10 pmol/L ST4H 20 umol/L ST

10 pmol/L ST#1

20 pmol/L ST 2.

BLRZEHHL(x100)
6 NN EGFR/PISK/Akt {5 S8 B&# 0 7F /Ft ST #H) SCL-1 4HAEER 1222 72 MY B
Fig 6 Micrograph of the effects of EGFR/PISK/AKkt signaling pathway agonist on ST inhibiting the migration and

invasion of SCL-1 cells
E-cadherin 32 ik , 3 T 8 N-cadherin 7 [ AR ik, HIL
VR EAT — 7 B R BE MO PR 3
%3 NN EGFR/PIBK/Akt {5 S 18 B 0 7 5 Xf ST #]
# SCL-1 dRiEsE % (RRENHIMHNE S
Rxts)
Tab 3 Effects of EGFR/PISK/Akt signaling pathway
agonist on ST inhibiting the proliferation, mi-
gration and invasion of SCL-1 cells(x +s)

il SRR (n=16),% RREBRn=7),% REME(=7),1
S HARA 1000£2.5 100.00%6.83 76+5
STH 683£2.5° 28894363 1343
ST+NSC228155 41 876447 71.8342.86™ 631477
ST+SCT94H 863432 59.61£4.21°7 58777

T 52 N IR A, *P<<0.05; 5 ST4H e ,PP<<0.05

Note: vs. blank control group, *P<<0.05; vs. ST group, "P<<0.05

AE GG R FE 27N, 2 f51) F A 0 P e 40 11 1 s L
[i) B R AT B TR R 200 s 1) B 7 £k EGFR 1041 551
B JEIRIT G e 3 T 920 , #2278 EGFR Al fig 5 12
ok bR 2 MR 1 A 5 kSR B DDA G, ASBIFSYGE A
Western blot 5255 & Bt , ST figfg # i SCL-1 4t - EGFR
HEMFRIE . EGFR {5 5 [ AT 521 PISK/Akt 55 2 F
RN 4> TR AL , H EGFR A5 p-PI3K (PI3K [
IEATE ) KT T p-Akt(Akt BT ALTE ) 1 2 Ak
i S (I D R R SR A g 1) 22 ot A 24 1o (A
SR EAE EMT DL AN GRS A5, AWt 25 0
/N, ST i BERS 2 3l SCL-1 41 ifg # p-PI3K . p-Akt [
Rk,

HEEZG 202145 32 B4 8

EGFR 175 kDa

PI3K 85 kDa
p-PI3K 85 kDa
AKT 62 kDa
p-AKT 62 kDa
f-actin | | 42kDa

ZEIXHELL 5 pmol/L ST4 10 pmol/L ST4H 20 pmol/L ST 41
7 HKHEAMAEF EGFR . p-PI3K . p-Akt EHRIZRE
K El
Fig 7 Electrophoretic map of protein expression of
EGFR, p-PI3K and p-Akt in SCL-1 cells of
each group
Sy — AR ST XF SCL-1 40 LA A= W4 7 R 27 1)
PP 75 38 F EGFR/PISK/AKt {5538 % kA 1y, 4
PR LA T 55 B9 EGFR 830 7] NSC228155 1 PI3K/
Akt a5 SCT9 Mt T HM, 3@ i CCK-8 525 . 4 fifd
NI S50 A Transwell /N5 42 22 5256 & B, NSC228155
SC79 ¥IREAL I 55 ST X} SCL-1 41 i 51 i F% Fl1R 28 fiE
JIEAEIE R oAb, iRk 28 LAY EGFR 38 40 i 551
ZD1839 Fl PI3K/Akt il A il 77 LY 294002 AH L™, ST X
SCL-1 4 3 78 ry 30 il 1 AT 22 5, (H X IE 5 WS
S LAY B RIAE B SR 2N
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#x4 KAMKH EGFR p-PI3K p-Akt & B FRIEKFE
HNEZER(x+s,n=3)
Tab 4 Protein expression of EGFR, p-PI3K and p-Akt
in SCL-1 cells of each group(x+s,n=3)

45 EGFR/f-actin p-PIBK/PI3K p-Akt/Akt
AR 1.00£0.05 100£0.11 1.00+0.08

5 pmol/L ST#L 0.82£0.07° 0.95£0.08" 0.67£0.06"
10 pmol/L ST 0.65+0.04° 0434005 0.56+0.04*
20 pmol/LSTH 043£0,05°" 0382004 048£0.06"

T 525 I B4 A, ©P<<0.055 5 5 umol/L ST 41 %, "P<<
0.05; 5 10 pumol/L ST 41 Fe45%,*P<<0.05

Note: vs. blank control group, *P<<0.05; vs. 5 pmol/L ST group,
"P<<0.05; vs. 10 pumol/L ST group, “P<<0.05

®5 KT WS1 A AEFN SCL-1 41 A 1
EHER(x+s5,n=16)
Tab 5 Effects of the drugs on the proliferation of
WSI1 cells and SCL-1 cells(xts,n=16)

Il

Eibl W14 SCL-1 411

RN 100.0+4.6 100047

ST#4 045427 672+36°

ZDI8394 703+32" 6025+62"

LY29400241 687+22" 619+43"
T 525 (O R4 R, *P<<0.05; 5 ST4H b, “P<<0.05

Note: vs. blank control group, *P<<0.05; vs. ST group, “P<<0.05

L5 B RTIR , ST XA B BRBIR A0 i SCL-1 4 il Fr) 16
B EMT FF A% 4 BT A A i A T, HOHOW IE R WS
20 ML PRI A0« ST A0 R 1 5 0 e B )/ T
RE & 55 7 il EGFR/PISK/AKt {5 53 I (1 T Ak A7 ¢, (R
FARRVETIBLHA T o — R AR
Sk
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