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[(# ZE] HBH: HURGEAMBKZIK139 (GPRI139) IR 7L AR 40 i 3 5 . P8 TR 3 WA
S, JF W TR AR AL . ek bR BRI AL S (TCGA) FIARHEAE L (HPA)
s PR T 3 GPR139 mRNA R /6 FL IR 88 41 41 5 IE 3 AL U B B 00 o S0 2 T F ARk
GPRI39% & ¥ RNA (shRNA) #5342 A FLIRIE MCF-7 #1 MDA-MB-231 40 i & H, 434 sh-NC 4
R B PE X PR 86 T ) . sh-GPR139 (J&Y: GPR139 shRNA TH180%5 3 ) F1sh-NCHFO054H  (Jgje [ ¢4
X RS S, A GPRI394EHTH NCRWO0005-F05) o R I BEMREE (MTT) ¥ K6 0 4% 2K 7L 15 9 40 Jd
HEBEEEPE, AT G E | PCR (RT-qPCR) % il Western blotting 2 K6 I 45 £ 3L A g 41 i v 20 it 384 4
bRl Ki-67. @AM R (Cyclin) D1, Cyclin E1HI P21 mRNA J 85 F A K, 40 A K 4%
IFLIE AP T2, Western blotting 2% K Il #5 21 7L i 98 40 Mt v B 4 R 0% fL 2 0 (AMPKD) . B R
& AMPK. Unc-51#% [ WESOE #8 L(ULKLD) . B2 ik ULKL. U8 M HE M 152455 3A/B(LC3A/B)
P62 25 AR IA KT, Sy 98 vk e il 25 20 LR 40 B b LC3A/B & R IA K. 458 : TCGA FIHPA
B, fEANFLBRIEA LTI GPR139 mRNA £ A/KFH & TIEH 441 (P<<0.001), GPRI139#H
kP& TIEFHL., MTTH, 5sh-NCA K, sh-GPR139 41 Al sh-NC+F05 41 7L I 9 4t i 34 58
5 PE B W B AR (P<<0.01). Western blotting %, 5 sh-NC 4 [b %, sh-GPR139 2 #ll sh-NC+F05 4 7
Ji 98 40 i T GPR139 ., Ki67. Cyclin D1 il Cyclin E1 2 (4 % kK FER#EL (P<<0. 058k P<<0.01), P21#
F 35 K Thm (P<<0.01). RT-qPCR¥:, 5sh-NCA 4, sh-GPR139 40 1 sh-NC+F05 21 3L 9 40
i s GPR139 . Ki67 . Cyclin D1 F1 Cyclin E1 mRNA % ik /K *F & ik ( P<<0.05 & P<<0.01),
P21 mRNA KBRS Fhm (P<<0.01), A4 A, 5sh-NCALLH, sh-GPRI39Z M sh-NC+F05 4
FLR 8 20 M 0R TR W A I (P<<0.01) . POt E, £ MCF-7 41 g f1 MDA-MB-231 4 g b, 5
sh-NC 4 [ #2, sh-GPR139 ZH Fl sh-NC+FO05 4 4l i b LC3A/B H H £ A K P R T m (P<<0.01),
Western blotting ¥, 5 sh-NC 41 b4, sh-GPR139 40 il sh-NC+F054 LC3A/B. p-AMPK #il p-ULK1
FEERBKEHETE (P<0.01), P62 (ARKKFHBREM (P<LO0.058 P<<0.01). &i: Ui
BR GPR139 JE PF T 75 5 2L MR 98 20 i 1 W A g8 T, ok 40 B G AE , JCHLR T B S T 48 A T AMPK R
ULKI1 8 kKA X
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Effect of silencing GPR139 gene on proliferation, apoptosis and
autophagy of breast cancer cells and its mechanism
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ABSTRACT Obijective: To discuss the effect of silencing G protein-coupled receptor 139 (GPR139) gene
on the proliferation, apoptosis and autophagy of breast cancer cells, and to clarify its possible mechanism.
Methods: The expression of GPRI139 mRNA and protein in breast cancer tissue and normal tissue was
downloaded from The Cancer Genome Atlas (TCGA) and Human Protein Atlas (HPA) databases; the
GPR139 short hairpin RNA (shRNA) was transfected into the human breast cancer MCF-7 and
MDA-MB-231 cell lines by lentiviral interference technology, and the cells were divided into sh-NC group
(infected with negative control lentivirus) , sh-GPR139 group (infected with GPR139 shRNA interference
lentivirus) , and sh-NC+FO05 group (after infected with negative control lentivirus, GPR139 antagonist
NCRWO0005-F05 was added) ; methylthiazolyldiphenyl-tetrazolium bromide (MTT) method was used to
detect the proliferation activities of the cells in various groups; Western blotting and real-time fluorescence
quantitative PCR (RT-qPCR) methods were used to detect the expression levels of proliferation markers
Ki-67, Cyclin D1, Cyclin E1, and P21 mRNA and proteins in the cells in various groups; flow cytometry
was used to detect the apoptotic rates of the breast cancer cells in various groups; Western blotting method
was used to detect the expression levels of adenosine monophosphate-activated protein kinase (AMPK) ,
phosphorylated AMPK, Unc-51 like autophagy activating kinase 1 (ULK1), phosphorylated ULKI,
microtubule-associated protein 1 light chain 3A/B (LC3A/B), and P62 proteins in the cells in various
groups; immunofluorescence method was used to detected the expression level of LC3A/B protein in the
breast cancer cells in various groups. Results: The TCGA and HPA database results showed that the
expression level of GPR139 mRNA in human breast cancer tissue was significantly higher than that in
normal tissue (P<C0.001), and the expression level of GPR139 protein was significantly higher than that
in normal tissue. The MTT assay results showed that compared with sh-NC group, the proliferation
activities of the breast cancer cells in sh-GPR139 group and sh-NC+FO05 group were significantly decreased
(P<<0.01). The Western blotting results showed that compared with sh-NC group, the expression levels
of GPR139, Ki67, Cyclin D1 and Cyclin E1 proteins in the breast cancer cells in sh-GPR139 group
and sh-NC+FO05 group were decreased (P<C0. 05 or P<C0.01), and the expression level of P21 protein was
increased (P<C0.01). The RT-qPCR results showed that compared with sh-NC group, the expression
levels of GPR139, Ki67, Cyclin D1 and Cyclin EI mRNA in the breast cancer cells in sh-GPR139 group and
sh-NC+F05 group were decreased (P<C0.05 or P<C0.01), and the expression level of P21 mRNA was
increased (P<C0.01). The flow cytometry results showed that compared with sh-NC group, the apoptotic
rates of the breast cancer cells in sh-GPR139 group and sh-NC+FO05 group were significantly increased
(P<C0.01). The immunofluorescence results showed that in MCF-7 cells and MDA-MB-231 cells,
compared with sh-NC group, the expression levels of .LC3A/B protein in the cells in sh-GPR139 group and
sh-NC+FO05 group were significantly increased (P<C0.01). The Western blotting results showed that
compared with sh-NC group, the expression levels ol LC3A/B, p-AMPK and p-ULK1 proteins in sh-GPR139
group and sh-NC-+FO05 group were significantly increased (P<C0.01) , and the expression level of P62
protein was significantly decreased (P<C0.05 or P<C0.01). Conclusion: Silencing GPRI139 gene can
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induce autophagy and apoptosis of breast cancer cells and inhibit cell proliferation, and its mechanism may

be related to the increased phosphorylation levels of AMPK and ULK1 in the cells.
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Adenosine monophosphate-activated protein kinase

FUMRIE 2 o e de s DR SR Y, o L o
REFET BB 6. 10% 0 2022 4F 4 BR 7L M s B &
o 19K 230 JT 90, A ERFL IR AL T 191 B 67 1
i FUMERA T LR AR  E, B R R
w1180 T PR IR A BRI e W] 2L e R
A R S AL AT S LR 5936 7 S BT A A T A
G # 1 B¢ 52 1& 139 (G protein-coupled receptor
139, GPRI39) Z—F GEAMBKZIREN, H
B AT 16pl2. 3, MR 4 7 & O 45 000,
GPR139 3= 3 i {8 K Gay 85 R BN N 55 29
R B2 Y S Y R s i o IRER L LEZ2B ¢ N i =i N
AR RBEAT R T BFE Y R GPRIBITE
Al T R N R S RN i A R
(extracellular regulated protein kinase, ERK) 14
H4 B B (protein kinase B, AKT) %15 5 i 2
HEPRE B 3G BE L A7 NGRS . HOAT GPR139 7E 3L R
I8 TP B S RE A AL ik R WA SRl o AS ST IR
WUCER GPR 1395 P FL I Je 40 MU 1S 58 . 8 T2 A F
Wk 19 52 W JF: B W HC A R BILAR] L Sy LIRS 136 77 4 it
B
1 #EREHAE
1.1 w22 XAMNPE AFLIEREHHE R
MCF-7 il MDA-MB-231 (3£ ATCCAH). &
BB R 3 (36 W Hyclone 24 ), R 4 IfiL 7 1 i il
(£HE GibcoAH), GPRI394EHIH NCRWO0005-F05
(FEMCEZRAH ), S50 & M qPCR & &
(H A& TaKaRa/A#), GPRI139%i%k 3¢ RNA (short
hairpin RNA, shRNA) 4 12 %5 75 F1 B ¥ %
e (LS HIERNAF), PCREIY) [ATA
W (bl KhARAA ], B
(methylthiazolyldiphenyl-tetrazolium promide, MTT)
47, 6- K i -2- R B m| Wk (4, 6-diamidino-2-
phenylindole, DAPI) ( i3 = KA F ), Mk
PR (2-quinolinecarboxylic acid, BCA) & H ¥ &
e 3 F & . B Marker., 8§ B TR W A0 ik
2% (enhanced chemiluminescence, ECL) X
& (LAY A ), GPRI39, Ki-67. 4
JAWIZE (Cyclin) D1, Cyclin E1, P21 A1 -l 3l 2

(B-actin) LR (F[E Abcam 2 #l), & HKCHE
H 1% %% 3A/B (microtubule-associated protein 1
light chain 3A/B, LC3A/B). P62, i i& L&k
H ¥ B (AMP-activated protein kinase, AMPK) |
W 2 fk AMPK (phosphorylated-AMPK, p-AMPK) .
Unc-51 ¢ [ B 305 ¥ B 1 (Unc-51 like autophagy
activating kinase 1, ULK1) Fl # & fb ULKI1
(phosphorylated ULK1, p-ULK1) #i & (3% H
CST 2w, w9t (LE ThermoAw]) ., 4Hfl
fE R I 5248 (% . 1501, 9% Thermo /A A] ), Mg
JE AL (H 5 . ChemiDoe XRS) Al PCR AL (A% .
CFX96) (3£ Bio-Rad A w]), 74 M4 (5
51 BD FACSCanto™ II, 3E BDZ2AH]).

1.2 H%EEFHSMN AN AR
(The Cancer Genome Atlas, TCGA) %k #is & "
(https://portal. gdc. cancer. gov/) T %% FL It Ji 5 %
AR TCGA-BRCA, L IE#H L1134, 3
g 120 1 109 61 . i A R Limma (V3. 60. 3)
X TCGA-BRCA B4 8 47 70 Mr L F 5 A% Bk
ft (fold change, FC), Pk P<C0.05. |log,FC|>3
SRy R L g 25 S R IR R GPR139. it N HE
(B 3% (Human Protein Atlas, HPA) ##z %
(https://www. proteinatlas. org/) #& & GPR139 7£
FL IR A I H R P i R R IR O .

1.3 @i RrEhfhmpse RE
1096 Jif 4 1l v Fn 106 7 -4 25 3 0 e Bl 3% 9 B 1 5%
MCF-7 40 jfg fl MDA-MB-231 41l ffd . K 40 ff & T
37°C. 5% CO MG FRAH, frai i A K 2 9000 Ik
FiE I A AL AR o Wi B Ak F X B AR K T B MCF-7 41 it
I MDA-MB-231 40 Jitl £ 70 T 6 £L 40 Jfd 15 57t b
BALSXIOM M. 52K, RAEWHELRIER
H¢ ShRNA 43 5% ¢ MCF-7 41 fid #1 MDA-MB-231
O M, 43 A sh-NCZH (g gy BT BEA2 % 35 ) AN
sh-GPR139 4] (J&§ GPR139 shRNA T #1855 %) ,
YL 48 ho L HIVEXS MR EE 48 h I, AL
& AR AR, A 100 nmol-L " GPR139 # #it #
NCRWO0005-FO5 4 # 40 J 24 h J5 dc &, HI oA
sh-NC+F05 41 (GPRI39 b7+ Hidl) .
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1.4 5% 8f %€ & &£ & PCR (real-time fluorescence
quantitative PCR, RT-qPCR) & # ] & 42 48 &, &
GPR139.Ki-67Cyclin D1.Cyclin E1% P21 mRNA
A A ARF R TRIzol I 52 U 4140 i b B RNA
i I TaKaRa [ 5% 507 & & iU cDNA . |6 5 2%
f#: 37°C. 15min, 85°C, 5s. ELcDNA AR
AGI ¥ H TBgreen #47 RT-qPCR &R . §7 38 414 -
95°C. 5min, 95°C. 30s, 60°C. 60s, 404
TEH ., LA B-actin y A S HE K, RHAI2 LA H
B R R IR K- 1P SR 1,

#1 RT-qPCREI¥FEF]
Tab.1 Primer sequences of RT-gPCR

Gene Primer sequence(5'—3')
GPR139 F CGTGGTCTACTACAGCCTCTTG

R AGCAGCGAGTGCCAAGAGATAG
Ki-67 F GAAAGAGTGGCAACCTGCCTTC

R GCACCAAGTTTTACTACATCTGCC
P21 F GAGCCTGGTTTTCCACTTAACGC

R CAGTCCAGTCTCTTGCCTTAGC
Cyclin D1 F TCTACACCGACAACTCCATCCG

R TCTGGCATTTTGGAGAGGAAGTG
Cyclin E1 F TGTGTCCTGGATGTTGACTGCC

R CTCTATGTCGCACCACTGATACC
[-actin F GACCACTCCTAGCAAACCTGG

R GGGCGTCTGGCTGTTTTCA

1.5 MTT e ml & 28 SURGE 2m RIE AL B M 5%
e 5 FOS il ¥ 5 9 4k T x5 B A= K 9 MCF-7 48
Ji A MDA-MB-231 21 Jitd [6& il 74 4k ) i %, & 4L
4 000 4 4R T 96 FLAN M E MR b, B T4
Bi A R oy s 3% 240 A8 72 he BEALIMA S g- L™
MTT TAEW, dkZE0EE 1557 2 hJm AR E 7 0
i HHE B AR A T U 4K 570 nm &b I 2 g AL W
JE(A) fH, LA B R 7S 400 38 583 e
1.6 Western blotting # # #| & 48 $L I J& @ & ¥
GPR139. Ki-67. P21, LC3A/B. P62, p-AMPK.
AMPK.p-ULK1# ULK1 & & &5 KF JII RIPA
SRR W AR AN R A PR A 2 A B, vk 24 30 min,
4°C. 12000 r~min" ' B0 15 min 57 B #4748
FE T HU30 pg B T IEAT b on B R - SR VY M Tk
Jiiz % 2 f 9K (sodium dodecyl sulfate-polyacrylamide
gel electrophoresis, SDS-PAGE) H ¥k i % Bl 2
w3 £ # (polyvinylidene fluoride, PVDF) i .
520 BLAR WA = B 4] 1 h, WA GPR139 (1:1000)

Ki-67(1:1000), P21(1:1000), LC3A/B(1:1000) .
P62(1:1000) .p-AMPK (1:500) \AMPK(1:1 000) .
p-ULK1 (1:1000), ULKI (1:1000) fl B-actin
(1:3000) Ptk T4 COkFAPHLETE . H2XK,
JH Tris 2% op £k 1% W -k 5 20 (Tris-buffered saline
with Tween-20, TBST) W YES & 3K, BFIK
10 min. M A 1:3 000 i B (9 = Hi % R K B &
1Th, JUTBST W BER & 3K, &K 10 min, I
AR ECL ALY KOG, H Bio-Rad MR & 4 i
TMEE . R Image JE AR AT K EE 43 Hr, FF 115
HiEARIKEAKE. BEAREIKEF=HHE
FI 4% K BE B /B-actin 28 45 IR FEAE , LI &
3,

1.7 ZAX@RARMNSHAIBREAEATE B
Ab T % B0 A Y A H FLIR R 4B L, 1 000 remin
B0 5 min, WO A MU VE o A B R h 2% vh i
(phosphate buffer saline, PBS) #5819 1% A 4 1
HHEARERERSHM, 1000 r-min "% 5 min,
W SE M TTIE . A Binding buffer 7 % i il £k 79 1
(propidium iodide, PI) . i 5 HR ¢ 06 2 b i (14 i
BEHE MV (annexin V -fluorescein isothiocyanate,
Annexin V-FITC) i X Pu iR RRIR AT, = R 67
H 15 min. Sl A& & Binding buffer, AL I 41 i
AT, T 48 FITCH M PT—, i
T-40 R FITCH+ A PI+ . i = (5
T2+ e A T A M A ) /AR < 10096 .
1.8 o & 3 kA m & 4 5L & 4 A6 P LC3A/B
EHREKRTE KAMMEITEL X104, Ffh T 1240
MG TR, WBERE SR . SRS, A
4% Z B W EEE R F 2 15 min, PBS 28 o % Uk %
3, W5 min, A PBSZERMBEMO.1%
Triton X-100 % & 15 min, PBS 28 #h ¥k Bk % 3 1%,
FER 5 min, A PBS 2% mhil 7 B9 1% BSA E il
1 30 min, Sl A LC3A/B—3%t (1:200) 4 °Cik
FREImE L. 2K, Fl—di, A PBSZE
OB PR 3, FEYR 5 min, filA Alexa Fluor 488
FRACHY Dt B (1:400), FEBEWEF 1 h)F,
A DAPTGL 0 20 Ml AZ #4752 9%, PBS 28 vh il 1k
V3K, RS min, AR B 100 5 BT
FAMRORAE , 0 B 5 BRE Ak e o PH R 19 1 I R
PLHE o AR 1 Rk

1.9 %# %54 KA GraphPad Prism 9 4%
E AT G20 . &4 GPR139. Ki-67,
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Cyclin D1, Cyclin E1H1 P21 mRNA Rk KF, 4
M3 s s e, FLRE 40 GPR139. Ki-67. P21,
LC3A/B. P62, p-AMPK. AMPK. p-ULKI1 fiI
ULKI1# HFRIEAKE, HifEr-2, 4 LC3A/B
EHARKKFEFHFEESHA, UatsEnR, £
ZH [A) A B B L B SR TRV R 5 2240 0, AL IL A
A% X5 KW FE AR P LSD-r K 86 . LA P<<0.05 K
ERAEGITHE L,

2 g B

2.1 SUlEMZAEFHLRFY GPRI3I mRNA £
BARE TCCGARMERE A RER: A
L MR 98 20 21 GPR139 mRNA ik /K W W & T
IE# A4 (P<<0.001). W& 1A, HPA 48 & b
e fE 4 414k 2% (immunohistochemistry, THC) *i
MR PR GPRI39E M4 IEH ALk FR ik,
R i Rk . DL 1B AT LC,

2.2 BUAAMBEBEFEMEN £ MCF-7 40
i, 5 sh-NCZH(0. 803+0. 033) k4%, sh-GPR139 41

TCGA_BRCA

Wilcoxon, P=5e-04
- .

Expression level of
GPR139 mRNA (Z-score)

Normal Tumor
A

Fsh-NC+ FOSZHAH M iy 3G G 5 (0. 5460. 044 Fl
0.601-+0.043) B &} fEAK (P<<0.01) . 7 MDA-MB-
23140 h, 5 sh-NC 4l (0.66240.030) 4,
sh-GPR139 4 11 sh-NC-+F05 £ 41 ity ) 14 5 75 ¥
(0.5264-0. 0127F10. 51340. 01 DI EIFFAR(P<<0. 01).
2.3 BMIMRBEmMMF GPRI39.Ki-67.Cyclin D1
Cyclin E1#= P21 mRNA B%& & %k KF RT-qPCR
PRI 45 B R . fE MCF-7 fl MDA-MB-231 4 jitd
i, 5 sh-NC 4t %, sh-GPR139 4 il sh-NC+
FO5 241 3L R 9% 40 M vh GPR139. Ki-67. Cyclin D1
Fl Cyclin E1 mRNA 3 ik /K F B AR (P<<0.05 8¢
P<C0.01), P21 mRNA FKik/AKF-Ftim (P<<0.01).
LB 2. Western blotting ¥ # W &5 L 8/~ . &
MCF-7 f1 MDA-MB-231 41l s, 5 sh-NC 41 [b 4%,
sh-GPR139 #41 1 sh-NC+FO05 41 40 Jifd  GPR139.
Ki-67 ., Cyclin D1 fil Cyclin E1 % 4 % ik /K F B %
(P<<0.058 P<<0.01), P21 & H £ ik KF T
(P<<0.01), 5 RT-qPCRIERM LR —5 . WK 3.
F2MFE3,

A:GPR139 mRNA expression; B:Normal tissue; C:BRCA tissue.
Bl ABBASAMER AR GPRI3Y mRNAFEHREBIFL
Fig. 1 Expressions of GPR139 mRNA and protein in BRCA tissue and normal tissue

2.4 BMUgBmBATE EMCF-741000, 5
sh-NC £H (2. 663% +0.492%) I %, sh-GPR139 41
(8.260% +0.485%) Fl sh-NC+F05 £H (9. 850% +
0.787%) 4 Mo g - % Wl W F+ & (P<<0.01). W
E 4A. £ MDA-MB-231 41 g b, 5 sh-NC 4
(2.750% +0. 565 %) Fb#e, sh-GPR13941(8. 663 % +
0.125%) Ml sh-NC+F05 4 (7.970% +1.189%)
AR TR BT E (P<<0.01). WAT4B.
2.5 BALME@MB T LCIA/BE G R EKP
EMCF-74 g, 5 sh-NC4] (25.72+1.84)

b %, sh-GPR139 4 (68.0443.48) i sh-NCH
FO5 20 (64.454+2.70) #ZHMi+ LC3A/B & H KA
KFETFHE (P<<0.001), 7€ MDA-MB-231 41 i 1,
5 sh-NCH4 (17.29+2.34) 4, sh-GPR139 4
(49.92+3.26) Fl sh-NC+F05 41 (60.13+2.53)
4 i b LC3A/B 8 H & KK FTH | (P<<0.001),
UL 5.

2.6 Z4A3LB%E @A LC3A/B.P62.p-AMPK,
AMPK.p-ULK1# ULK1 % & &k KF+ 7EMCF-7
i e b, 5 sh-NC 41 b #, sh-GPR139 41 fil sh-
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E 4p o ok Il Sh-NC

g ok B Sh-GPR139

s 3F B Sh-NC+F05

)

z 2 L *k * *% *%
=} *k k¥ ®k *%
R= - — — —
2 1F

2

Q.

[

m

A MCF-7 cells; B: MDA-MB-231 cells.

; 4m —— [ Sh-NC
é = 3 Sh-GPR139
o B Sh-NC+F05
=] 4
i)
>
2 *ok *k *%k *ok
= = —_ —_ —_
S 2F *k *% *ok Kk
= = = - =
%
2
a
1=
s3]
B
‘P<<0.05, "P<20.01 vs sh-NC group.

E2 KHEAIBEHMSE GPRI39.Ki-67.Cyclin D1,Cyclin E1F1 P21 mRNA FikKFE
Fig. 2 Expression levels of GPR139, Ki-67, Cyclin D1, Cyclin E1, and P21 mRNA in breast cancer cells in various

groups

1 2 3 1 2 3 M,

T

GPRI39 WM wwm wwes @8 ®== =« 45000
Ki-67 [ s == S ——260 000
Cyclin D1 gt s g (M . e 35 000
Cyclin E1 Ml s s @) % = 13 (00
P21 e e SR 21000
B-actin T S . D amm = 12 000

A B

A: MCF-7 cells; B: MDA-MB-231 cells. Lane 1: Sh-NC
group; Lane 2: Sh-GPR139 group; Lane 3: Sh-NC+FO05 group.
B3 4 2135 % 40 I8 oF GPR139,Ki-67. Cyclin D1,
Cyclin E1 71 P21 & HREH KA

Fig. 3 Electrophoregram of expressions of GPR139,
Ki-67, Cyclin D1, Cyclin E1, and P21 proteins in

breast cancer cells in various groups

NC+FO05 21 4 g tf LC3A/B & 1 %35 K F 7+ & DU
K p-AMPK il p-ULK1 # H £ ik K FH & (P<

0.01), P62 HARIBAKFEFEM (P<<0.01), AMPK
MULKLE AR IEKFETLH SR, 2R %%

HX (P>0.05), WHE6AMGEB, £ MDA-MB-231
a0 f i, 5 sh-NC 4 e #8, sh-GPR139 41 Al sh-
NC+F05 41 1 LC3A/B & 1 # ik K F T @& DL &
p-AMPK #l p-ULK1 & F &3k K ¥ It (P<<0.01),

P62 & F # 3k K P B (P<<0.05 5 P<<0.01),
AMPK M ULKL 8 H R kK 22, 2250
Gt E X (P>0.05), WIE6AFI6C,
3 3 i

FLR I 2 Ak Lo Mg e ) R B, R R
W, R YERERT N R E A — Y Bk
75 3L SE B2 W AR YT O UG T — e kR, (HHE
1R O R REOR R BE T R AT) SR R im R T I %) R Pk
. GPRI39 TE I B 40 R . AR 2000 e S0
et iop R A E R sl e SN BURT SLE AN 7
TR ENE (cyclic adenosine monophosphate, cAMP) 4
2V 76 A 2 ok R Y 3 T A R L GO R B
Z A& (G protein-coupled receptor, GPCR) % hl,
BGEAMBZIECH S A (G protein-coupled
receptor class C group 5 member A, GPRC5A) 7
FL IR g RN 25 L d bl o R AR KR A2 Ak
(epidermal growth factor receptor, EGFR) K H T
i fs 5 0 R FE LB AE R . GPCR & A W11
HIEEWEF, GPCREKEE AWM Z A, -5
FRRZEMREZEES AR LRCH 2
e o

AR ERER: SIEWHLA R, GPRI3YE

F2 KHMCF-7T4MF GPR139.Ki-67,Cyclin D1,Cyclin E1f1 P21 E [ FEikKF
Tab.2 Expression levels of GPR139, Ki-67, Cyclin D1, Cyclin E1, and P21 proteins in MCF-7 cells in various groups

(n=3, x=+s)
Group GPR139 Ki-67 Cyclin D1 Cyclin E1 P21
Sh-NC 1.00+£0.13 1.00+£0.07 1.00+0.15 1.00+0.11 1.00+£0.14
Sh-GPR139 0.36+0.13" 0.54+0.15" 0.57+0.117 0.46+0.08" 2.60+£0.42"
Sh-NC+F05 0.3940.10" 0.63+0.10" 0.5140.15" 0.36+0.09" 2.96+0.30"
'P<C0.05, "P<<0.01 vs sh-NC group.
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Tab.3 Expression levels of GPR139, Ki-67, Cyclin D1, Cyclin E1, and P21 proteins in MDA-MB-231 cells in various groups

(n=3, x4+s)
Group GPR139 Ki-67 Cyclin D1 Cyclin E1 P21
Sh-NC 1.00£0.16 1.00+0.10 1.00+0.15 1.00+0.08 1.00£0.16
Sh-GPR139 0.344+0.05 0.36+0.02 0.2840.06" 0.3240.03" 4.50+0.46"
Sh-NC+F05 0.3240.05 0.3940.06" 0.44+0.10 0.31£0.02" 2.724+0.61
"P<C0.01 ws sh-NC group.
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A': Apoptotic rates of MCF-7 cells; B : Apoptotic rates of MDA-MB-231 cells.
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Fig. 4 Apoptotic rates of breast cancer cells in various groups detected by flow cytometry
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Fig. 5 Expressions of LC3A/B protein in breast cancer cells in various groups detected by immunofluorescence
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Fig. 6 Electrophoregram(A)and histograms(B, C)of expressions of LC3A/B, P62, p-AMPK, and p-ULK1 proteins

in breast cancer cells in various groups
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