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WE B8 BT YRR 2 A 7 M7 (TRPM7 ) X i 96
YA AE T RZESEA W 2EAT R s B L, i

AN TR AR TU212 A, 435I F 2 3 4 TRPM7-shR-
NA ( TRPM7-shRNA1 . TRPM7-shRNA2 . TRPM7-shRNA3 41 )
T BT HR shRNA-NC ( shRNA-NC 40 ) Bk 4k, IF L) A B
MREG Yey kb Y TU212 A0A, DASE Y 2s B AR B ML 1 R Con-
trol 4, 2RJH ELISA B4 TU212 40 i b #  rb 7L BR i &
it (LDH) 22, b 6 e A L 3 9 AR 9 8 (MDA) & i &
B ALY ARG (SOD) 16 M 5 1 FH CCK-8 236 | S B TR o 5%
IS HN Transwell SZ 504G I &Ik TRPM7 2635 % TU212 41 g 1%
Bl AZZEIKSE00 18 F Western blot &1 TU212 40 i {=22
THREARL, &R HLF,5 Control 4 K, TR-
PM7-shRNA1 ZH  TRPM7-shRNA2 £H Fil TRPM7-shRNA3 £ [
TRPM7 mRNA Fl#E HRIEKFE T (P <0.05) , H LA TR-
PM7-shRNAI £ F % (P <0.05), WfEScs 4, 5 Con-
trol 4 FL %, TRPM7-shRNA1 #H TU212 40 ffd 5 5% I 3 W h
SOD KR4S (P <0.05) ,MDA .LDH /K E-FFE (P <0.05) ;
IS TH A D | LR T R BRI (P < 0.05) ; 4l M (= 5%
B/l (P <0.05) , N-cadherin . Vimentin 25 [ 21k F# (P <
0.05) 3 2R BL A& B 37 B (P < 0.05) , Bax/Bel-2 . cleaved
caspase-3/ caspase-3 WAESE (P <0.05), &8  ®iflk TR-
PM7 5 finuEdEE TU212 20 i S0 A6 R oK, il TU212 20 g
HOAE (258, IFE i SRR AiE S HFA T,
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IR EAT = ARG T 5 125, A U TR IS
kst BERSZ A HL {7 M7 (transient receptor po-
tential melastatin subfamily member 7, TRPM7) }y TR-
PM ZEIG LB, FEA 2 08 DI RE F e TS 1, 2 5
AR TR Y CAERS R,
TRPM7 TEffaA 4 rh Rk KF 5 T, OF 5505
I A 53 13 2 IR OG5 3 A B 91 3 3 AR A S B iE
SCUCER TRPMT af LU B SR8 4 A pey b Bz — [ ot
Ak (epithelial-mesenchymal transition, EMT) it F2 Fl1
iT#% ., HHEHE TRPM7 5MHd R M ATEE, A
W5 & FE 38 1 ff FH %5 & 9 RNA (short hairpin RNA,
shRNA) JL#K TRPM7 JE [K 26 3k, I 3 H X i o
TU212 #H AR W= R PR R 2 M SR

1 HREHE

1.1 FEXF S5 TRPM7-shRNA S shRNA-
NC ERZBURLZARIE B i3 B 2 B AR A R
RPMI-1640 3557 55 (455 . PM150110P) Ity [ &I 3
A AT B A PR A B 3 TN . ( malondialdehyde,
MDA ) #2070 & (625 : A003-1) AL B AL it
(‘superoxide dismutase, SOD ) £ il i 5] & ( 5% 5.
A001-3-1) W 19 7 3t el J AR ) TR 9 T 5 LR it
fiff ( lactic dehydrogenase, LDH ) i ¢ 0 338 W B 3%
(ELISA) #:12GH & (525 : fk-m00605 ) Iy F I g 4
TLAE YR A PR F) ; Lipofectamine 2000 ( ",
11668 ) 11 [ 5% [ Invitrogen 2 7] ; JC-1 ¥ MR &
525 :M8650) I F AL AT 3K E 2 7] s Transwell /NVEE
$85.3421) 3 4 25 [ Corning 2 ) ; TRPM7 , Bax |
Bel-2 | caspase-3 . cleaved caspase-3 ., E-cadherin, N-
cadherin , Vimentin —$#1 ¥ W H 3& E CST 2\ &) ; ABI
7500 RT-PCR Z %Wk 5E [E] Applied Biosystems j=
it ; FACsCalibur JCAR ML SE [ BD 23 w]7 i
1.2 PREFREEE NGB AR TU212 i
FEIRL2A B A R R A, K TU212 A0 ik &
10% FBS 1) RPMI-1640 ¥5FRHEE T 37 °C 5% CO, K
FA TR IR, R A A R IE A %5k 85% LA AR AR
F%, TRPM7 Rp5tPE shRNA K B HR phy 196 45 2 i
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25 % 1, TRPM7-shRNA1 . TRPM7-shRNA2 . TRPM7-
shRNA3 # /5 51| 43 5]y 5'-GGTGTTCCCAGAAAGGC
AA-3" . 5'-AACCGGAGGTCAGGTCGAAAT-3’ il 5'-AA
GCAGAGTGACCTGGTAGAT-3', * Lipofectamine
2000 43 51 % TRPM7-shRNA1 , TRPM7-shRNA2 | TR-
PM7-shRNA3 . shRNA-NC Jii 7 % 14 i1 23 38 44 5 e
TU212 4, 43 513ic & TRPM7-shRNA1 , TRPM7-shR-
NA2 TRPM7-shRNA3 2 .shRNA-NC ZH#/1 Control 2 .

1.3 RT-PCR # il TRPM7 mRNA &% 4%
L 48 h J5 452 TU212 4L, {5 TRIzol 37 $2HLEL
RNA, I E RNA ¥ B4l B 5, s s ik fl & i
B cDNA, H PCR {GHATY 1, #e BEGRT0) S84 7 vk
H 44 ZH 20 . TRPM7 mRNA 26357k SRl 2 -44
AT TRPM7 mRNA XA &, 5I9FFIF .
TRPM7 (F:5’-TCCTCAAATCAGGGCATCTT-3' ,R:5'-
TCTTCCACAGCAAACCACTG-3") ; B-actin ( F: 5'-
AAGGATTCCTATGTCGGC-3', R: 5'-CTTCATGATG-
GAGTTGAAGGT-3") ,

1.4 SXNHIREY MDA SOD X LDH 7k F&
M Y48 h 5 IR TU212 i 533 3G
W, B0 5 ELISA Sk ¥ LDH 75 oK
T B R I 8 3R VW MDA i &%
SOD 5P | A i 4% B S A T

1.5 HEFHASSEANMAmMILIEES Y48 h
Ja K44 TU212 4 LI 10% FBS A5G 37 LR AL
AL RS L 100 /L3 RN T 6 FLAR T, T
ANIRBEHR 37 CCO, WEE R 5% 3G FAa i 3%,
B2 d BHOGHTEERE SR, TRESE 2 AR R AR
PLPRIIR AT WL se B B, 28 gk 35 5% . KR fiff bt HE i
[ 2 S U 0 5 O IR, IR FE B Tt EoR
50 A2 ) O R

1.6 JC-1 EMMNEHREFRBAKT Y48 h
Ja , TU212 400 LA EDTA F 5 (A g 1L S 5
> PBS gk, R T & 10% A4 137 ) RPMI-1640
Rige b RIS F S mg/ml JC-1 7£ 37 CRBEE &MU T
YL, 20 min; PBS EVERR L2 REE ekt E ,
AL AL

1.7 Transwell LR NAMEZE 5454 TU212
MY 48 h 5, LIS AL IS DL G LT 15 37 W R
HZEE N 1 x 10° 4~/ml, B 200 wl 413 B8 A
HAF Matrigel % Bt ¢ ) %, 24 fLAR B = N INA
500 wl % 10% FBS B35, 557 48 h J5 45 i
SR 2/NE T E WA T Y I8,

1.8 Western blot #MIZE A FRIX BCA Mk &

FEEAR R, B 40 ng B 2 SDS-PAGE HLJkF% E =
PVDF 5 ,5% WA 4= 5 2= B A1 2 h, L B-actin AN
Z 4yl A TRPM7 | Bax . Bel-2 . caspase-3 | cleaved
caspase-3 . E-cadherin .N-cadherin , Vimentin —37T 4 C
WFR L, TBST YEME 3 UK B Jm i —Hi =i PR
2 h,ECL LB, R Image J 30F50HT 8 14501
JRPETH.

1.9 SeitFa®  ffiH SPSS 20. 0 BG4
s ORI v+ s R, Z2 40 1A PR A A )
R 2507, I LU SNK 1, T A R g R
HOSMAE5 , P <0. 05 A2 RH Git2EE L,

2 R

2.1 T TRPM7 EREFIIMHEERMMENL  FEY
J&i, 5 Control 4 k%, TRPM7-shRNA1 . TRPM7-shR-
NA2 FIl TRPM7-shRNA3 £ f) TRPM7 mRNA Fl1%E [
KA TR (F = 160. 10 .209. 56 , P <0.05) , H
L TRPM7-shRNA1 21 1 #0205 fe 4, R Ot o %
TRPM7-shRNA1 #F47/5 L D) RESE S, WL 1,
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1 Fi% TRPM7 EE R3I89 fFiE k4t
A:RT-PCR 4l shRNA %} TU212 4 i TRPM7 mRNA Fik A9+
HALH ;B Western blot #:1] shRNA %F TU212 41l il TRPM7 75 1335
B TFH5% ;1 ; Control 4132 ; ShRNA-NC 41 ;3 ; TRPM7-shRNA1 41 ;4
TRPM7-shRNA2 41 ;5 TRPM7-shRNA3 40 ; 5 Control #H L% * P <
0.05



- 710 -

FMBEMKFF®  Acta Universitatis Medicinalis Anhui

2022 May;57(5)

2.2 E{E TRPM7 f TU212 AR S L R g7k /Y
2ME 3 HANAE LW SOD AKEULE 255 Con-
trol 2H HL#¢, TRPM7-shRNA1 #H 40 i3 - ¥ ¥ 7 SOD
JKEFRE(F =19.76,P <0.05) , i MDA #1 LDH 7K
SE T (F =19. 89 24.10,P <0.05)

2.3  Bi{K TRPM7 Xt TU212 £ A 3% 58 /Y 8% N
CCK-8 #4575 .24 h IF =41 TU212 4 o 8 5
R E R G EE X (F =0.472,P >0.05)
Bifi 5 5 ] 4E K 7E 48 72 .96 h B, TRPM7-shR-
NAT ZH 40 o345 4% K08 Control 4G (F = 11. 84,
21.17 20.18,P <0.05) ; s BT S 50 25 2R WoR

. _

A 4r

T
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w
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w
T
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T

5 Control 41 1.4, TRPM7-shRNA1 41 55 B I i 2R [
fR(F=51.32,P<0.05), WK 3,

2.4 B{K TRPM7 Xf TU212 Pk bk BB K
BTHXZEARENEZM JC-1 EENER, 5

Control ZH H#¢ , TRPM7-shRNAT 2H £k ki 44 i e {37
K, AL AR 5 LLBS N (F =227. 46, P <0.05) , )L
Kl 4, Western blot SZ45 45 3R W, M T-FrEY c-
Myc & H % 35 76 TRPM7-shRNA1 # F i (F =
39.41, P < 0.05), Bax/Bel-2 | cleaved caspase-3/
caspase-3 0 {H 7 TRPM7-shRNA1 Z1 3% Jin ( F =
246.22 30.96,P <0.05) , WK 5.
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BL{R TRPM7 Xf TU212 2 Bt 38 58 & 22 1)
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71 x100;a:Control 41 ;b:shRNA-NC 41 ;¢: TRPM7-shRNA1 41 ; 55 Control 21 L% * P <0. 05
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7& A Western blot #:ll TU212 4 ity
caspase-3 w5
cleaved = 101 Bax ,Bel-2 | caspase-3 | cleaved caspase-
oo
caspase-3 E 0.8F 3. c-Mye % H # i5; B: Bax/Bel-2,
i 06T cleaved caspase-3/caspase-3 . c-Myc &
c-Myc 0.4F
02k * FIFIEE 7K ;1 Control 4H;2: shR-
0 ¥ NA-NC #;3. TRPM7-shRNAL 41; 5
B-actin Bax/Bcl-2 cleaved c-Myc Control ZHIL%: * P <0.05
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B 6 ALK TRPM7 Xt TU212 ZHRRE R %00
A : Transwell SZEGAGN TU212 IR Z86E ) x200; B: Western blot K5l TU212 #liifi E-cadherin , N-cadherin , Vimentin 25 133X ; 1 ; Control
#f ;2 :shRNA-NC 41 ;3 : TRPM7-shRNA1 41 ; 5 Control 41 t#% . * P <0. 05

2.5 AE TRPM7 3¢ TU212 fHRERZEMIRM  Tr-  shRNAL 41% ik LiH (F =76.63,P <0.05), 1fii N-
answell 32550 45 5 W7~ , 5 Control 41 F %5, TRPM7- cadherin . Vimentin 25 F 335 N J# (F =6.35 45.93,P
shRNA1 ZH 442 22 450k /> (F =23.61,P <0.05) ; <0.05), WHE 6,

Western blot 5% % 45 L i /R |, E-cadherin 7E TRPM7-
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TRPM7 J&— R4k 0y B8 1 id 18, 2 4% 40
M Ca®* Mg’" [ CHEEMIE, TRPM7 |2 Kk F
AR A LD JUHSE AR O IE BB RS D7 4120
o HAE A AR T IR B AR AR 2 A P
OGRS BEEERGE B, TRPMT Bk
SECEHE B A0 A S A AR KA, A
WF5E " W, 55 15 10 50 A 40 B AR L 7 i 5 B g
AL TRPM7 B A3E i, @ 40 ) TRPM7 AT 41
HATS B AT R AR 28, eAh , Z I 5T 0
UESE TRPM7 JE R 19 2235 55 40 45 U1 S0 | FLARE L &
W S 76 N I 2 Flos8 AE AR OC . 25 1 31 TRPM7 7E 98
by B AR HT, A58 SR ] shRNA R A1 0k i
TU212 4 A TRPM7 JE K 323k, LIS T 18 TR-
PM7 FIA X TU212 A jEAE YRtk s, i T
B L B MR, AR S T 3 X shRNA @31 3
TRPM7 ik, ¥4 J5 13 RT-PCR I Western blot £
DUTESE 3 X% shRNA THeF 5 ¥ RERE S | &k T 14
TRPM7 H)3iE , J7F 5 LS 50 i 55 H b TR iR
T 6 TU212-shRNAT FEFTAHC D RESZ 5

I 200 P 348 B RO T Sl AR e S
AR ARBFSE R, B TRPM7 23 W 5 41 i
T MRS TU212 4 i 4 386 5 FI AR V5 TR e 1, DAAE
5T R W], TRPM7 5 e (3658 A Kb & 5
SRR L, HALH AT B S TRPM7 XTI A Ca®* |
Mg KT A 2, Ca®t Mg I i it — 20 %
TGS A KA DGR il IR AR HE AN ) G /S
N G,/M Wity #F5E S £ IH, TRPM7 385 41 i 9
T YIAH G, TRPM7 o 3% 35 (%) 240 o D0) 9 1 5 o 1))
B ARARYE TR P R T A DG 3 PR ) AR AT T
IR DASORL AR A T3 B fe o g AR YE T
WA, caspase-3 | Bax , Bel-2 42 B 5 [ I8 T 41 25
H,H i Bax MAEF T8 H, 1 Bel-2 ML T-&E
1, 22 AR 5 Bl ST 0L A5 AN B 08 T 1 5 TS
i, Bax SR PR T8 (A 0K 1A, I3 2 ple AR 2k 14
SRR ENE IR A TR AR C R
S BEA, AN TE T A IR AR K T caspase-3 B
W, O AN T A R A T AT R
TRPM7 ik J5, TU212 4 i Y 4204k 1 3K 7 B b 38
i, =B SOD 7KF R & Al MDA | LDH 7K F-F+ 5 5
AN I JC-1 PG B LA AR i 37 KO T
[, 5 LA F, Western blot K il 2] caspase-3 55 P {4
JKFF Bax/Bel-2 LUAE 25 Ty, HRAE DL 45 LA

SHAE TU212 4 P AR TRPM7 21k 52 0 1 I 9 410
it S Ak 7 A ST R R T B, AT S TU212 41
25 TRV N Y

I 1F 5 21 SR B A= 28 by M e 1) S A ARy
fiE, IR SE WA LIS 0 D5 P 28 A e oRd 119 4= 28 R i
Fort JEMT Ay G5 )R b 2015, FErb i 4y 1 i 4t i
T R 12 22 P A DG 43 - — B3 1 R PR R 1 7 F
FIFHUR , DTS B0 L 53 25 Rz Sl e o | e 440 i
W5 TRAMA , 58 1d 145 BESNBIE W4k & 1 55
Rt ARBFSE R TRPMT7 £k 5, TU212 24
o e IR H AR 28 1 I S ks 5 S5 b R s, TU212 4Rl
1) EMT s g ], 22 30K E-cadherin L3, T N-
cadherin  Vimentin N, 7E 50 S98 A AF5E 1 o TR-
PM7 ik L 185 09 8% = K1) EMT s R A2, I
5 SR R R B A AN TR AR G I L E e A A
SEHSTESEEEAIC TRPMT HI55 T 8515 5%, F-4 il PI3K/
AKT 355 , T 855 EMT 3 72, {H & TRPM7 7EM%
a7 v R 1 A 2 R P BIL A O 4 A AR 28 N EMIT 1
A R — 5T

zg LTk, il TRPM7 B4 ik e TU212 40 i
SEACREOKT S0 IG5 4228, JF i ok GOk ik
BB FAMIE T, HED TRPM7 5 258 X 178 1k
SR A YA T o h B AR, AT R kg
T TETR YT HE A
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Effect and mechanism of inhibiting transient receptor potential M7

on biological behavior of laryngeal carcinoma cells
Wang Huimin, Cui Can, Wang Yinxin, Li Yanfeng, Yuan Dongjie, Lu Zhenmin
(Dept of Otolaryngology-Head and Neck Surgery,The First Affiliated Hospital
of Xinxiang Medical University , Weithui 453100 )
Abstract

melastatin subfamily member 7 (TRPM7) on biological behaviors ( proliferation, apoptosis, invasion) of laryngeal

To explore the effects and mechanisms of interfering with transient receptor potential

Objective

carcinoma cells. Methods
mid vectors (TRPM7-shRNA1 group, TRPM7-shRNA2 group, TRPM7-shRNA3 group) and negative control shR-
NA-NC (shRNA-NC group) were constructed. TU212 cells were transfected by liposome transfection method. The

Human laryngeal carcinoma cells TU212 were cultured in vitro. TRPM7-shRNA plas-

cells transfected with empty vector were enrolled as Control group. The level of lactic dehydrogenase (LDH) in
TU212 supernatant was detected by ELISA. The level of malondialdehyde (MDA) and activity of superoxide dis-
mutase (SOD) in supernatant were detected by colorimetry. The effects of knocking-down TRPM7 on proliferation
and invasion of TU212 cells were detected by CCK-8, clone formation assay and Transwell assay. The expressions
of invasion and apoptosis-related proteins were detected by Western blot. Results  After transfection, expression
levels of TRPM7 mRNA and protein were down-regulated in TRPM7-shRNA1 group, TRPM7-shRNA2 group and
TRPM7-shRNA3 group compared with Control group (P <0.05), and the decrease was the most significant in TR-
PM7-shRNA1 group (P <0.05). In functional experiments, SOD level in TRPM7-shRNAI group decreased com-
pared with Control group (P <0.05), while MDA and LDH levels increased (P <0.05). The cells proliferation
rate and clone formation rate were decreased (P <0.05), the number of invasion cells was reduced (P <0.05),
the expressions of N-cadherin and Vimentin proteins were down-regulated ( P <0.05), mitochondrial membrane
potentials were reduced (P <0.05), Bax/Bcl-2 and cleaved caspase-3/caspase-3 increased (P <0.05). Conclu-
sion Knocking-down TRPM7 can increase oxidative stress level in laryngeal carcinoma cells TU212, inhibit their
proliferation and invasion, and induce their apoptosis by mitochondrial pathways.

laryngeal carcinoma ;transient receptor potential M7 ;oxidative stress ;proliferation ; apoptosis ; invasion
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