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Abstract

Objective: To study the role and mechanism of transmembrane protein 176B (TMEM176B) in
breast cancer. Methods: The expression of TMEM176B in breast cancer tissue was detected by
qRT-PCR and Western blot, and using small interfering RNA for silencing TMEM176B level. MTT
assay and CCK8 assay were used to detect the viability of breast cancer cells, and flow cytometry
was used to detect the apoptosis of breast cancer cells. Results: Small interfering RNA significantly
knocked down the level of TMEM176B, inhibited the growth of breast cancer. In terms of mechanism,
siRNA inhibited the cell proliferation protein Ki67 expression, and down-regulated the expression of
apoptotic protein Bcl-2 and up-regulated the expression of apoptotic protein Bax. Furthermore, the
result showed that the expression of p53 and the level of p-AKT were down-regulated after
TMEM176B interference. Conclusion: knockdown of TMEM176B promotes the apoptosis of breast
cancer by regulating the expression of p53 and the level of p-AKT.
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1. 5|8

FUIRIE L B H WG R 2 —, IRk TN &R 58— KBEIR[1]. 2015 4E, £ 430 J5 9 [E
oW BE M, Hb 75% AT AME2]. FUERTRREAETFARDIBR . T YT Narikie
7 BEYARTT FHABANRRIRIT (3], HE, XEEEGRTT IR K2 B ERIE R BT SN E. Bk, S
FROB (07 B ) L R AR KRR R L T, AT KL R A AR IR O AR TR T . SRR 176B
(Transmembrane protein 176B, TMEM176B), AR M SZAHE FEE, &0 62 U6 15 1 FH B 118 IE (4]
[5]. TMEMI176B & A6 & PUANES LS R 38 K C i) ITIM 267 . TMEM176B KA TMEM176A &
MS4A EAFER K A[6], FEERILTAZMM. EMMEMA CDOUIB R IOIRGM[7]. BEJE T 7RI
TMEMI176B | ZAFAE T Mk FEE. BF55[8]. Sdit 78K I TMEMI176B 4% s A 15 v G2 40 i 1
e, HLFHWT TMEM176B o34 ag it iz fEH[9]. H&, TMEMI176B 7£ 7L AR 1 R 15 K Hoxt L AR F
FARN G5 HLH ARG 2

FEIX G S, FRATRPT TMEM176B £ FL I 3 IA8 S HAE AL /B, (RIS ) B 4 1AL
KSR -0 BRI 1 TMEM176B K35, F MTT S236. CCKS8 SZu6 A sUAm i se ik
o LR AR KA T . IR A S T2 Bax\Bel-2. H{FHER [ Ki67, DAL ps3 i
AKT {5 518, ¥12F# B TMEM176B 78 3L v A H 20y 1AL 4t AT A2 97 TMEM176B
TEFL RS2 Wi P A

2. M55k
2.1. {ApRIESE

AL 41 bk MDA-MB-231 I [ ATCC. FH DMEM+10%[FI A4 & 52 235 35 R B T 3772 5% CO,
)£ 0 55 TR AR B 77
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2.2. WFIFFEM

MTT 4 H b st S E A . CCK8 R &I H SRHHAEP A 7). Real time PCR f¥] SYBER Green Fli¥i %
SEREHAF £ [ Takara A5 . RNA $EGAF &4 H TIANGEN A F] . T3 TMEMI176B f] siRNA /Ny
TR BIEE LSS AR . %Y4l7 Lipo3000 M H Invtrogen AF] . 4HMERFFRMEIE Hyclone AT,
TMEM176B $it#&4 H Proteintech A ; Bax. Bcl-2. p53. Ki67. p-actin HTIAM H Abcam A .

2.3. 5k

MTT RS AL ARE GRS 7. SR e 22 Bt e By, BRI MTT VAT 40 s i v il e« L)
FE A3 200 0 2 A o P B 3 R v S B 18 AR MITT 38 SR 7K AN T ) 4 € S AR PR 4%, ST AE 4T
o, ARSI TE T B . MDA-MB-231 4 FiE T 96 FLIR, #5%% siRNA-TMEM176B, A:FE 24 h 5,
LI 10 pl B MTT TAERGKREE N 5 mg/ml), T 37°. 5% CO, FI4HM B R A6 h 4k 515 9% 4 /N, Z b
7, A 150 ul DMSO, 1000 #/min, $#KE¥ 10 min, FHEEFMINE ODyoo MIEH M . LI rH AR
e 6 NMEFL, S EDES 3R

CCKS8 SR ML RIS /7. %R &A WST-8, ‘B 7EH T #ifk 1-Methoxy PMS FI1EF] T 141
i i S A T Sy LA P R e OB TR o AR R PR R R B S A L P B R O E L
LB 5000 MM, W 6 MEEIL, MBNLEESS, 4 siRNA-TMEM176B, 24 h j5 0 PBS JE% 5
W, IIAFERELF 1) CCK8 ¥, TN FEAEH 30 min 5l OD 1H.

qRT-PCR 525

qRT-PCR & FLARHE 44 TMEM176B [ 5KFo BIRUIN: U 20 BIFLARIE 414, Dl o5 24H 41
XL, $RELRNA, Wi 5% 4 cDNA, ] Takara 22 ) SYBER green &7l &k 1T 521 52 6 PCR L5
PCR %f4: 95T 30s, 1 MEH; PCR M, 95C 5s, 60°C 10s, 40 MEIR; &f#, 95C 0s, 65C
20s, 95C 0's, | MEH. PCR AW G, R4ERNARN Cp E, M EERSIIE, DbsdEdh
LRRHATRCIE, fJa i AR mRNA (ISR . 34T qRT-PCR 51935404 1.

Table 1. The primer of qRT-PCR
1. ERPOLEE PCR 514

NCBI ID 87| 5% EEE2 ] BKEE
s 5’-TACATGCAGATGCTGAGGAAG-3’
NM_NM _001101311.1 TMEM176B 60°C

T 5-GAAGACCTACTCCCAAGGAAAC-3’
b4 5°-ACCATCTTCCAGGAGCGAGA-3’

NM_002046.5 GAPDH 60°C
T 5’-GACTCCACGACGTACTCAGC-3’

F4 TMEM176B L4

TMEM176B T4/ rF v B siRAN W H Filg A A .

BARPIRMT: MDA-MB-231 A T 75 FLAR T, F FLila B2 50%~60%K %, FH Lipo3000 %%
PN RPNy 1 B siRNA, — @B R JEHEAT MTT 5556, CCK8 S0 A =4 i S50 .

A Sk

MDA-MB-231 4 FtE T 75 FLR A, R G BN 50%~60%0] 15, F Lipo3000 % G4l 7714 4Tt
INY T T B SIRNA, 24 /NN JSUWCEESHRE, #ETE 1 x binding buffer 7, RN 1 x 10%ml, A PIAT
Annexin V, 5 E 15 min, WA .
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Western blot SZ46
WA A A R A AL e A e T, T EAEE, Bk, BEEK. mA—d, 4
FEd R, WeE—dt, A8, AJEIA ECL &, g,

2.4. GtENT

KM SPSS17.0 BAFRHEATHE A . T E TR IR EE R R . R K056, P<0.05 Zox BA
it E Lo

3. LR
3.1. SL.p5FE4R40h TMEM176B Fikign

WCEE 2 T N LR FR LR 42N, U 52 404U IR 2 . SR SNt ¢ PCR F11 Western blot 73
AN TMEM176B fEFUMRHA R LRIL, 45RER, HXFREHLSE, TMEMI76B EIMEHAFER
(1AM 1(B))-

B H_ kk
S 4-
A % .
mAn  MEER 25 -
1 2 3 1 2 3 5 — e
& W s W T W TMEM176B z 2 ':.
m
i 2 ] =
- e wn wn @ (-actin % 14 Sigest’ .
L **
= 0 . :
FESLHA FRLHLN

(A) Western blot ¥l TMEM176B 7£ LA 23 bRk . (B) QRT-PCR ¥l TMEM176B 7EFLAME A H£IE. "p<0.01.

Figure 1. The expression of TMEM176B in breast cancer tissue
[ 1. TMEM176B 7EFLBR 2 4H LR th ARk

3.2. TMEM176B ZEZLIRE AP {ER

/NS T30 R Bt siRNA 9 MDA-MB-231 4iffid, 34T MTT 5246, CCKS S50 A8 I L A Jee 41 Mo v
77, VAR A B S 36 AG I FLARR AR T AE . SR EIR, NS T T B siRNA R AL AR 40 i
TMEMI176B J&, FLIRIE 40T /180 832 300 (5] 2(A) R 2(B)). 40 SEL6 45 51 B8 T3 TMEM176B
Ja i AR AN T2 (] 2(0)). 1XEegh FR B TMEM176B 1 42 7L e 40 B (0 8 T2 7

3.3. TMEM176B 8423 bR &= 2R patH 5 A& A Bax/Bel-2 FIEEE R Ki67 TiA

N T B TMEM176B 145 FL AR 40 i 2B K AE T Ve I 2 FALE], FRATRS I T A S & 3 Bax M
Bel-2 £k, R E/R, T TMEMI176B Ja B8 LIAMEFET-E A Bax RIA, &R E A Bel-2 £i&
(1 3(A)), BAE Lif Bax/Bel-2 LL@l(E 3(B)). Bh4b, FRATLAGI 7 E A Ki67 fHit. K 3(0) &R,
UiE TMEM176B J5 B2 il Ki67 EEHKIE. X5 R PEK TMEM176B J5 nl il T E A
Bax/Bel-2 A 5E £ 1 Ki67 204 3k 1 1 4% L e 4 M 0 T4 E o

(E 3(A)FIE 3(B)) TMEM176B 142 FL AR 40 i Bax F1 Bel-2 25 13834 . /N> T RNA @i TMEM176B
Je, T 24 h AR SH M EE A Bax AT Bel-2 #ik. “p<0.01. [4 3(C) TMEM176B % LA 40 i Ki67
EAKIE. /NMrT RNA ik TMEM176B J&, T 24 h IE4ILE AR Kie7 RiX.
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B =
A #SICON uSiRNA £ 120 *xk

- 25 3 100
e 5
[=] o

o 2 > 80
& «

® 1.5 % 60
E >
= 5}

2 1 O 40
R

ﬁ 0.5 ¥ 20 4
2 2

g o 5 o0

siCON siRNA

siCON siRNA

10°40.42 2.50 10°41.66

104 i 104

10%+ . 103~;

107+ 1024

10'191.0 0.95
Ty L L L) Ty -;---"1 ----wr'ﬁ*ml‘fv-- L T
10" 102 10° 10* 10° 10" 102 10° 10¢ 10°
(A 1 B) MTT F1 CCKS8 7246 FLARE 40 (103% J1. T4 TMEMI176B J&, T 24 h. 48h. 72 h K ANAEIE /1. (C) Wl seibts
DAL REAMPEF T BB . T TMEMI176B J&, T 24 h &l seie g i 15 5l. ™p < 0.001.

Figure 2. TMEM176B knockdown inhibits breast cancer viability and promotes apoptosis
[ 2. A TMEMI176B [EHIHIFLBRE MRS KAFFHAT

B
8 4 *%
A 71
SICON  siRNA 6 c
SiCON  siRNA
s W Bax % 5
@ - . Ki67
— e Bol2 % 4
@3 S W o-octin
W W (B-actin 2]
L .
0

siCON siRNA

(A #1 B) TMEM176B i#% ZL e A Bax F1 Bel-2 B A £IL . /M1 RNA @k TMEM176B J&, T 24 h 4 i A4 Bax 1
Bel-2 &5, “p<0.01. (C) TMEMI176B % FLAEAIM Ki67 B ARIE. /NrF RNA i€ TMEM176B J&, T 24 h AEAIREH
Kl Ki67 Fiko

Figure 3. TMEM176B regulates the expression of Bax/Bcl-2 and Ki67
[ 3. TMEM176B JBZFLBR R 4R Bax/Bcl-2 F Ki67 A

3.4. TMEM176B 3= ZLAR EE40RE pS3 1 p-AKT 7K

N T 2L B TMEM176B 42 7L e 4 A 0 T4 F A0 2 WL, FRA TR I 40 pS3 &2 E1 A0 p-AKT
KFP. RER, T TMEML76B J5, Lif#E ps3 ARSI T p-AKT KF(E 4(A)FE 4(B)).
PLEZEREY], TMEMI76B mAEiEit ps3 Fl p-AKT BB R M 95 9 Bax/Bel-2 A AEE H Ki67
ik, AR LR TR .

3.5. TMEM176B £ 3. BR 2 S B (E 144

AT PRl TMEM176B fE AR S W 8, JATEAT 7 ROC #iZk i #r. 455 7R, TMEMI76B £
AU LW BRI ME, AUC AN 0.919 (H 5(A)). [AIRF ROC £k /-7 B TMEM176B % 7L it
i 12 W U R S 2330 81.5% 1 89.5%: 95% EL A% [X ] 0.832~1.005 (/4] 5(B)).
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7L PN =

B sicoN siRNA
. e p-AKT

S — D53 _ _
. —— T
A 3-actin
- W ;oocin

(A f1 B) T3t TMEM176B J5 L iAFLIRE AN p53 8 AFKIEF N p-AKT /K°F. /N7 RNA @ik TMEM176B J&, T 24 h {4541
M2 TR p53 & I FRIA R p-AKT /K.

Figure 4. Up-regulation of p53 and p-AKT in breast cancer treated with siRNA for TMEM176B
4. Fi TMEM176B f& LBFLAREE 4R p53 R FIEF T p-AKT K

A  siCON  siRNA

A ROCH%:
1.0
41—'/ B

0.8+
Z0.61 AUCHEF 0.919
g 95%IX ] 0.832-1.005
?047 AL 815

BRI 89.5
0.2
0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity

(A 1 B) ROC #1241 TMEM176B 7E3LARFE 2 W h 8 .

Figure 5. Evaluation of TMEM176B in the diagnosis of breast cancer
[ 5. TMEM176B 7EFLBR 25 B s T4k

4. Vg

FURIRE BB TP RS — A7, BARIE LR IT KPR, B WSS BRI 4E . (R,
KA RS I B FE T RARAR T 24 DN A) [10]. Rk, FHBHE5E S AR R T Bk S
FUIE B FH PV EAA . N TMEM176B 5] &I T NIl s eF A [ 11], S it 5o R -5 /N 240 B it e
HR[12]. BB UETER ] TMEM176B 58 K& KR EVIA L. TMEM176B & H 5 1 R 5 E
(R IFEALE R A 5[ 13], I HAE B i et TMEM176B %1k 14]. 1HAE, TMEMI76B 7£ 7B IH
T B2 20 T LA M AT 48 . RATHT ST &I TMEM176B fESL I h ik, HEik TMEM176B J&i
)7L B A M A KA S L T LRI T, FRATTK B TMEM176B 1% 8 T2 5¢ 8 H Bax/Bel-2.
R A Ki67. 3L ps3 FIAF p-AKT /KF. Ak, ROC HiZk 7 #13£ TMEM176B X} 7L 152 Wi
A RIAME, B IR 2 W .

IR T 2 R — AN EEAFAE[15]. AT B RARA TR A Bel-2 KRS Bel-2 Kk
BFEIETE T2 A Bak 1 Bax LU T A Bel-2 1 Mcl-1 [16]. FAT15256 A & B Ik TMEM176B & B
B ERRETEA Bax KF, FEIIFET-EA Bel-2 /K°F, BEFHH Bax/Bel-2 Hfil; H.IhAESLIG B
Wr TMEM176B J5 #llil FLAE A KA SR T, RW TMEM176B 1] sidid i T8 5 Bel-2 KR
ST R 4% LM R T O R o R IR pS3 AR g R SRR T A HEAE B DNA 4473 A i RIS 55
RS, EMERE TR RAE EEEM . EREN T, ps3 HAKPEL, XZ&HT ps3 i E3
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b, A

O RN mdm2 1 OB Y, J5 N p53 BT B AN T I B[ 16]. FRATTSEE I TMEM176B
WA pS3 HEEAFKIA. PI3K-Akt {5 5 EE/EFLIE R B iCE EEA/EM . p-Akt E X —i&F i
KERESH T, FERN—MBTESGHE T ZRE17]. RN, KIPTE TMEM176B 5 T
W p-Akt, $E7x TMEMI176B WA REVEy p-Akt f0HI 7 B E ST U BT 0L 5. EAh, ROC HiZk3& W]
TMEMI176B 2 L IR 2 W i fEd6 hn . (HJ2, TMEMI176B 7E 4K P 2 75 1 45 30 B g ) T2 3 7 DA K
TMEMI176B Ui pS3 & A RIEA p-Akt /KF TR — B R, XERAR SRR Z 4k,

R, TEIX R SCH AT AL TMEM176B 78 7L /B AR 20 0L, (R 2 4 FL7E 7L AR
FEH WA . AT ILBEET TMEM176B & 4 il 7L e 40 i A= K A% S T2, LS Bax/Bel-2+
Ki67. #miEA p53 Fl p-AKT HEKA K, XL L UL TMEM176B A5 3L T2, Rk
PREEA]) TMEM176B 677 AR SR Ahse it b nt, BoA—2 MR .
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