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Abstract; Objective

effects of plumbagin on the malignant biological behaviors and glycolysis

To explore the mechanism of the inhibitory

of tongue squamous cell carcinoma cells through fibronectin type III
domain — containing protein 3B ( FNDC3B). Methods Human tongue
squamous cell carcinoma cells ( TCA8113) in the logarithmic growth
phase were obtained. TCA8113 cells were divided into blank group
(normal cultured) , experimental — L, M, and H group ( TCA8113 cells

were treated with 1, 2 and 4 wmol - L' plumbagin), oe — NC group
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(TCA8113 cells were transfected with the negative control plasmid oe — NC), oe — FNDC3B group (TCA8113 cells
were transfected with oe — FNDC3B ), experimental — H + oe — NC group ( based on experimental — H group,
transfected with the oe — NC plasmid) and experimental — H + oe — FNDC3B group ( based on experimental — H group,
transfected with the oe — FNDC3B plasmid). Real - time quantitative polymerase chain reaction was used to detect
FNDC3B mRNA relative expression levels. Cell viability was assessed using the methylthiazolyldiphenyl — tetrazolium
bromide ( MTT) assay. Cell invasion was evaluated using the Transwell assay. Immunofluorescence staining was
performed to detect the protein relative expression levels of FNDC3B, hexokinase 2 (HK2) and lactate dehydrogenase A
(LDHA) .
(TUNEL) assay. Results The numbers of invasive cells in blank group, experimental — H group, experimental — H +
oe —NC group and experimental — H + oe — FNDC3B group were (89.71 =+ 13.59), (69.67 +14.78),
(62.33 £10.11 ) and ( 158.23 =+ 20.95), respectively; the apoptosis rates were ( 10.07 = 2.41 )%,
(23.38 £4.75)% , (20.65 +£5.43)% and (8.44 +1.18)% , respectively; the relative expression levels of HK2
were 1.00 £0. 15, 0.58 £0.09, 0.55 £0.07 and 0. 71 £0. 10, respectively; the relative expression levels of LDHA
were 1.00 £0.12, 0.63 =0. 11, 0.61 £0.09 and 0.89 +0. 15, respectively; the relative expression levels of P53
were 1.00 £0. 15, 1.59 £0.31, 1.64 £0.28 and 1.25 +0.22, respectively; the relative expression levels of P21
were 1. 00 £0. 13, 1.51 £0.26, 1.48 £0.19 and 1. 19 £0. 17, respectively; the relative expression levels of CDK6
were 1.00 £0.13, 0.28 £0.04, 0.33 £0.06 and 0.79 +0. 12, respectively. There were statistically significant

differences in the above indicators between experimental — H group and blank group, and between experimental — H +

Cell apoptosis was detected using the terminal deoxynucleotidyl transferase dUTP nick end labeling

oe — FNDC3B group and experimental — H + oe — NC group (all P <0.05). Conclusion Plumbagin may promote the
apoptosis of tongue squamous cell carcinoma cells, and inhibit the invasion and glycolysis of cancer cells by regulating
the P53/P21/CDK6 signaling pathway through FNDC3B.

Key words: plumbagin; tongue squamous cell carcinoma; fibronectin type Il domain — containing protein 3B;

malignant behavior; glycolysis
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4 TCA8113 1 CAL27 it 7% F 10 % i 2F 1L
THA 1 % 553/ 5 R AL R ARG IR B R 2 -
WA F12 gtk ,HOEC RS 7% T 10% Ji5 4 1L 7
PR RE FG R R A% ZR B 3R 3 b B SR L B F 5% CO,
37 C W 85 7R R0 5 9% FF 40 MG A K & O RE RE B GA
80% ~90% I}, AT 4 i A% 4K, 328 A T %of B0 A K 1
P T 5 258 5
2.2 MRS ESRESES

B4 4> HOEC 4 (HOEC 41 Jifl 1E # 55 3% ) .
TCA8113 24 ( TCA8113 41 fifd 1E & 35 57 ) il CAL27 4
(CAL27 %40 My iF % 4% 32 ). FNDC3B mRNA 7F
TCA8113 4 ffurh ik 22 7 i 1 % , W% +#E TCAS113 2
MR AT G 42508, ¥ TCA8113 4l ffl 43 hy 25 (1 41
(IEHREFR) ARFEREEA (1 pmol - L™ (76 FHR
QL3 TCASII3 41 1) A 55 5230 20 (F 2 wmol - L™
A8 FF R AL BE OTCAS113 40 ) . 5 7 & 52 36 41
(Fd4 pmol « L™" {4 £ FF it &b ¥ TCA8113 4 Jfl) |
oe —NC 4] ( TCA8113 4fl Jifd % 4+ oe — NC Jii ki) .
oe — FNDC3B 41 ( TCA8113 4iJfi%% ¢ oe — FNDC3B Ji
Bi) R SLES + oe — NC 4 (T & 50 5250 4 , 5%
Yu oe — NC JFOhL) FlE 57 i 5250 + oe — FNDC3B 4 (g
T S A, F5 Y4 oe — FNDC3B Jikr ) .

2.3 qRT -PCR %# il FNDC3B mRNA #8 %} &%
KE

FH Trizol 1257 $R A5 Ak 4 41 Ha 7 £ RNA, Kl
W REFF i 5% 5% ¢DNA BTS2 98O 8 7 PCR X
P4, L B — WLsh#E 1 (beta — actin, 8 — actin) H NS,
J2 8 254t 94 °C WA 10 min 94 °C A5 10 5,50 C
Bk 30 5,72 CHEAf 40 s, FLAFFE 40 Yk, F 2724
B mRNA (XS F KK 519751 FNDC3B I
514 :5" — CCCTCCCTATCTGACTCACCA -3, F i
314:5" - GGTCCGGTAACAGGTGGGTA -3';B - actin
B4 :5" = CTCCATCCTGGCCTCGCTGT -3, R it
21#7.5 - GCTGTCACCTTCACCGTTCC -3,

2.4 MTT ;54 TCAS8113 g™
PN [l i Ak U2 1) 0 B R A 7 0 Ak B, T

RAMETECA 2T 1 x 10° S 4, 4 40 g 32 7 T
96 fLArH, FrdH e 6 NI AL, 5557 24 b WEWEE A
MTT %, fH iR 557 4 h, B ALIA = B F100 pL
PR 5 16 53, R B A AR T 20 B Ot %% B (optical
density, OD ) {E., I35 40 M5 77 -
2.5 Transwell LI %K AMELEE R

TE/NE NP4 — 2 BRE (50 L) | 5 241 A 2 Ao
F Transwell F%, FEHIAE 10 % 4 MLk 19+
ek RS R FR 5 — IR0 F12 355558 600 pl, 557
24 h, EBR/NELZBARITHAMME, EE 3 K4 % £
RV [, 25 A S e 60 15 min, TS0 0B 47 0L 8¢
IR, A Image J BUR S BT #AA0 BE
2.6 fRIEWEIHLIS AN FNDC3B, HK2 #1 LDHA
FARExRAAE

W45 AL ANME LA FL 2 x 10* S 41 g 42 Fl T 24 FL
B, W b v B 3R AL W R T 4% 22 5 W R T E
4 10 min, %1 10 % 1L =F 1 3% =5 B A 30 min,
W 23 W, in A FNDC3 B HK2 fil LDHA — 47 %
B8, PriAR L 43 ) 4 1:200 (1: 1 000 F1: 100,
IMAZE Z 4 (1:5 000)37 CHREEIEF | h, HI&
4' 6 — —kHEE -2 — I (47,6 — diamidino -2 -
phenylindole , DAPT) (3 713 Fr-, HI9 0 2 S5 WL 45¢
IRl sk
2.7 Tunel 338 XM EA -2

W o3 28 4k B AT 1Y) 20 B 2 Bl T 96 FLAR Hr L AR I
2ol 8 B LAL B, W VR4 ML R, n A Tunel
A, 2 BRI & 50 0] oK 7E 37 °C & kot
ST he DAPT =R G Y4 A% 10 min, ]9 2.5
BRI L
2.8 FHEIEEKN PS3/P21/CDK6 {5 518 i &
SEiEFSE 3y o

WSO A 2 200 M A S v vk b 2 AR B
W R o S . U AR L EAT RLIK, B S
eI, IR TS % WREA4 W E A 2 h KW m A
LC3 - I/LC3 - 1 .Beclin — 1, Atg3 | Atg7 . P53 | P21,
CDK6 —Hi (FBREEAM524 1:1 000, 1: 1 000,1: 1.0 x 10",
1:1.0x10* 1:1.0 x 10* .1: 1 000 .1:2 000) , F 4 C
B, H AW 3 Wa, 5 290(1:2.5 x10°) i
FORE 1 h AAe g s & 5650 2 5%, 1T Image J 3K A0 #r
SR K
3 GritzscE

FH SPSS 23.0 3K F 4T Ge it 43 #r, 1 = 95k
x xR, R R Ty 22 00 Mtk AT Z2 20 b, b T A
ENR L i WL R
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# R

1 FEEMMZRES FNDC3B mRNA 1§31 Rk K F

HOEC . TCA8113 #1 CAI27 4 il ¥ 1F & 1% 3%,
25 AL IE R R0 TCAST13 G ;A% L 3530 5
B 1.2 4 wmol - L™ (4L FHERRAL P TCA8113
4l ;0e — NC 2H K TCA8113 4 i35 4% oe — NC JFikL;
oe — FNDC3BZH Jy TCA8113 4 fifi#% Yt oe — FNDC3B Jfi
B I SE G + oe — NC 4 M BE T R B Se g 4], 4%
P oe — NC JEHL; &= 7 &= L% + oe — FNDC3B 4H 3t
TR LA, % s oe — FNDC3B Jiifi .

qRT - PCR 525 7%, HOEC 41 . TCA8113 41 #
CAL27 Z0 ¥) FNDC3B mRNA A Xf & 35 7K ~F 43 5l 4
1.00 +0.16,3. 17 0. 44 F12.65 +0.48, TCA8113 4]
1 CAL27 4 FNDC3B mRNA #5351k 7K E 44 i %
F HOEC 41 (# P <0.05) , K FNDC3B mRNA 7E
TCA8113 4 ffurh ik 22 F i i 3, WL +#F TCAS113 2
il R AT G SR
2 AREREBIAER N TCA8113 MERIE H &
(EET-

MTT 25 BN, 525 F AL Eb 8, KL Hp o i) e 5
BZH R A M A TR R R E AL (P <0.05,
P <0.001), 0.3 1, Transwell 325 B~ , 52514 b
38 ARG H AR ) S S 0 A ) AN AR 2R B B
(P <0.05,P <0.01,P <0.001) , H s 50k
2H 75 S B o, WO v ) R 2 AT R 2R Sl
W1,

3 BN FNDC3B 13 Rk K F

qRT - PCR F e 55t o , 5 7 o 5 00 41 Fn 23
H 40 ) FNDC3B mRNA A X} 3 ik /K ~F 43 il
1.00 +0. 131 0. 54 +0. 08, FNDC3B % [ A%t F2 357K

R1 SAMMEAERRBANEOLE (2 £5)
Table 1 Comparison of cell survival rates and the number of in-

vaded cells among various groups(x +s)

Group n Cell viability(% ) Cell invasion number( cell)
Blank 8 100. 00 +4. 71 142.33 £17. 34
Experimental — L 8 94.23 £5.04 " 119.95 +18.72*
Experimental — M 8 72.85+11.57*** 108.36 £16.61 " *
Experimental — H 8 64.12+£12.82"**  64.83£7.47***

Blank group:Normal cultured ; Experimental — L. group: TCA8113 cells were
treated with 1 wmol - L' plumbagin; Experimental - M group: TCA8113
cells were treated with 2 wmol + L=" plumbagin; Experimental — H group
TCA8113 cells were treated with 4 pmol - L=! plumbagin; Compared with
blank group, * P <0.05,**P<0.01, """ P<0.001.

SRR 1.00 £ 0. 15 F10.63 +0. 11, 55 7] 52 i 41
) FNDC3B mRNA FI#E [ AHX R B K55 B4 T
BOTEGE# E2ER A SR X (3 P <0.05)
4 BIEHAmRiET FNDC3B & AMMEZ AT
m

oe — FNDC3B 2 il oe — NC £ 1) FNDC3B mRNA
AN 22 35 K43 5124 1.00 +0. 12 1 3.01 +0. 48,
TEGIT P ERAE G 2ERE L (P <0.05) o @& s
I + oe — FNDC3B 41, & #5325 + oe — NC 4H, =57
pg R e IO O e N S I
(158.23 £20.95) ,(62.33 £10. 11),(69. 67 +14.78)
F(89.71 = 13.59) A, 40 Mg i = & 7 Jl N
(8.44 +£1.18) %, (20.65 +5.43)% , (23.38 +4.75) % FlI
(10.07 £2.41) % , @7 LKA LRI 52 A
2 AR, R SE 5 + oe — FNDC3B 411 ik $845 5
RIS + oe — NC 4L FL 88, fE ST 2# E 2R IH
Git#E L () P<0.05),
5 B#%AMRET FNDC3B #N0& A MAnEER

GIEP LI B, 5 A L, &2 SR
ZH ALY HK2 F1 LDHA 2R [ AH XS 3238 7K -3 8 2 R
fIK(¥1 P <0.001) ; 57 S0 a4 HuAs , i 771 i S +
oe — NC ZH 2 1) HK2 1 LDHA 25 [ A% 238K A
Gt 2R TGI#E (H P >0.05) 5 5557
HLED +oe - NC 4] HLHL, i1 3 55 50 + oe — FNDC3B
ZHZM ALY HK2 F1 LDHA & [ AH XS 387K -3 8 2% 7t
(P <0.01,P<0.001), 132,
6 B AERiE T FNDC3B 4+ & P53/P21/CDK6
ESiEK

FEEEE S BoR, 555 A4, R s 4
1) P53 1 P21 5 AR A 223K 7K - 34 18 2 It i, CDK6
H XS 2B KOF B2 BRI (3 P <0.001) 5 5 & 7
IO H A, A LB + oe — NC 41 P53 P21
1 CDK6 & [ XA iR K Gt % 22 R i sgit

R2 AN ORI 2 (HK2) LRI =4 A (LDHA)
TR LRI LA (% +5)

Table 2 Comparison of the fluorescence intensities of hexokinase
2(HK2) and lactate dehydrogenase A ( LDHA) in cells of each

group(x +s)

Group HK2 LDHA
Blank

Experimental - H

1.00 £0. 15 1.00 £0. 12

0.55 +0.07
0.71 0. 10"

0.61 =0.09
0.89 +0. 15%*

Experimental — H + oe — NC
Experimental — H + oe — FNDC3B

Compared with blank group, * * * P <0. 001 ; Compared with experimental — H +
oe — NC group,#P <0.01,* P <0.001.

n
8
8 0.58+0.09**"0.63£0.11***
8
8
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RN (¥ P>0.05); 5 &AL + oe - NC 4] L
B B FEE 5L + oe — FNDC3B 411 P53 F1 P21 & [
X FiR KT i F FEAK (3 P <0.01) ,CDK6 & 1 4H
X Ik i 2 W Tt s (P <0.001) , LR 1 FHER 3,

1 2 3 4

P53 - - - 53 kDa

P21 ---- 18 kDa

CDK6 ‘ W — oo

1 FEE DA 25 4L b R 25 PS3 (PS3) /M i
BRI 1 (P21) /40 Jo 1 2 P RO 1 305 6 (CDK6 ) {7 53
BEAH DG HE AR SRR K

Figure 1

The relative expression levels of proteins related to the
tumor protein p53 ( P53 )/ cyclin dependent kinase inhibitorl A
(P21)/ cyclin — dependent kinase 6 (CDK6) signaling pathway in
each group detected by Western blotting

1:Blank group;2 : Experimental — H group;3 : Experimental - H + oe — NC
group ;4 : Experimental — H + oe — FNDC3B group.

R3 AULANN T PS3/P21/CDK6 {5 53 I H X 1R X 5
BT B (v £5)

Table 3 Comparison of the relative expression levels of proteins
related to the P53/P21/CDK6 signaling pathway in cells of each

group (X s)

Group n P53 P21 CDKo
Blank 8 1.00%0.15  1.00+0.13  1.00=0.13
Experimental -H 8  1.59 £0.31***1.51 £0.26* * *0.28 +0.04* * *
Experi al - H

Xperimenta 8 1.64+0.28 1.48 0. 19 0.33 £0.06
+o0e — NC
E i tal - H

xperimental 8 1.25+0.22* 1.19 20.17* 0.79 =0. 12##*

+o0e — FNDC3B

Compared with blank group, * * * P <0. 001 ; Compared with experimental — H +
oe —NC group, P <0. 01, P <0.001.

i

R 1R T LT RO L AR A AL
FHLARE 1 25 R RYT SR B AR 2 A
JPOTEA W i HR B S AR AR AR IE R WL R 3%
HOE T R R A B R T W R
B TIUIS B0 22, I R e B8 O S A AR T 0

U BT R, IE W AL B 40, 40 i Ak
(77 A R AR T Zoh R S AL B R Ak, T R 2 B
AN MR LR K S RO T A AR
PRI, 910 o] 930 40 ) S0 A A 5 0 T A T o e )
Pl A L AP — e LT Ak
R I 2 LB IRCY) (A6 P IR R S 0 2 A
E W, 0] LA R LR dE AL 38 Rl 8 s B A 5 40 i
Wk EIHUE M H AT, SHU BT B, H
FE TR AT LASD NS5 B e A i i AR K A S A i
U8 TR0 B R A . AR AR & B, 4 L AE TR Ak
S, TCA8113 4l fl £ 1% R AR B B BT
B, L R VR B 1 A FHR 5 R A 55, 38 B 1 A6 PR AT
A FLAT R A0 98 1 05

FNDC3B J&:—Fp i 3L I, 76 40 36 5, - BUORn 3
o RN R, B 00 52 BE % I T 4 e A
WFFE45 i, FNDC3B 3 PR 7E N [R) 28 B (9 988 0 P T
LG B L I B SRR R LR b R Y
30% ) LI %2V ST &, FNDC3B 185 3 4141
W IR, 1 B TR B S A0 A A S M A A A
o AW KB, FNDC3B 167 i i 20 i 7 vh 22353
BETE, SRS OF g — B, PR B,
FEANAE R FNDC3B 2 [ AR R 16K 8 235 T AR
IEH LA, $&7R FNDC3B 2 5K 8@ kA 5k
J#, CHEN 22 %5 WA P& A SIEIN 8 AT LA i
FNDC3B i it . Ji 5 5% 8 DR 200 it 9 40 1) 174 38 5 A0
TR, AW KM, &k @k E 8 PR A 2 S
200 B R A R L £ 2 BSOROBE T A AH OC 2R
FUAH XS 2238 /K135 W 3 RIS, i ik FNDC3B )5,
HBL5 AR TR A BEAR SR 25 SR, 4 M AT Ok OB
PB4 A A 9T H (1 A6 PR AT B AIK FNDC3B 3%
IREEIE I (A6 SR T g S R FNDC3B ik ok
R S 200 R A R T, U0 ) 4 B A R 2 S b A
M & HEA 9 A o 24 DNA 32 i B, P53 23 0%
DNA (B 8, Mg im il 2 e P21 &548 P53 /EH R 3=
I, ST A0 i S 300 1 B 45 b A i S 0
BESEF PS3 Gl Rl G SR IR TR AR B R A
PR RAEG -3 R RAE -9 A RB IS4
FELRT s P21 AR Sy 240 ] 09 2 (A e R o 75, e
H A PR . BASTOS 281 BF 58 & B, 41 i
BB RIS P53/P21 TR ik B 98 G 3 S0 it )
WA G . AT & B, B FE AR A T A B1S A
W igEs CAL - 27 4+ P53 Fl P21 R £k LA,
CDK6 LT . AWK S EARBIFRAM, &
PR s ) S2IG 4 PS3 I P21 K AR kK1Y
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i E T, CDK6 i AN A /KOF 0 25 FAIG, 2o 3Rk
FNDC3B J5 ,P53 1 P21 & AR X 3Rk 7K 7 g 35
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