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Mechanism of sestrin 3 inhibiting the proliferation of hormone receptor—
positive breast cancer and enhancing the sensitivity to endocrine therapy via

the mammalian target of rapamycin signaling axis
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[ Abstract] Objective : To investigate the effect of the stress—induced protein sestrin 3(SESN3) on tumor proliferation and the sensitivity
to endocrine therapy in hormone receptor—positive (HR+) breast cancer (BC) and its mechanism. Methods : The cancer genome atlas
(TCGA) database was used to analyze the expression level of SESN3 in breast cancer tissue and paracancerous tissue. The clinical
samples of breast cancer tissue and paracancerous tissue were collected , and immunohistochemistry (IHC) microarray was used to vali-
date the expression of SESN3. Western blot was used to measure the protein expression level of SESN3 in BC cell lines with different
pathological subtypes. HR+BC cell lines were used to establish the models of SESN3 overexpression and knockdown, and cell counting
kit—8 (CCK-8) assay and colony formation assay were used to assess the proliferative capacity of cells; Western blot was used to ana-
lyze cell cycle alterations; a subcutaneous xenograft mouse model was used to validate the effect of SESN3 on proliferation in vivo. The
bioinformatics analysis and Western blot were used to investigate the downstream mechanisms of SESN3 in regulating proliferation.
Results : The analysis of TCGA database and clinical samples showed that the expression of the SESN3 gene in BC tissue was signifi-

cantly lower than that in paracancerous tissue, and the patients with

YEE NG % 2%, Email : 1183404642@qq.com, high SESN3 expression had a longer progression—free survival time.

i R OREW, T Compared with the other subtypes of BC cell lines, the HR+ BC
BIE1ESE : % A&, Email : liushengchun1968@163.com., cells lines MCF-7 and T-47D had a relatively high expression level
EEWB: X7 EFAMFT A B (45 :2025DBXM005) of SESN3. MCF-7 and T-47D cell lines were used to establish the

58 H AR : https://link .cnki.net/urlid/50.1046.R.20250911.1014.002 cell models of knockdown (MCF-7*" and T-47D*") and overexpres-
(2025-09-12) sion (MCF-7° and T-47D°) , and compared with the control
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group, MCF-7*" and T-47D"" cells showed increases in proliferative capacity and the proportion of cells arrested in the G2 and M
phases. In vivo tumorigenesis experiments showed a significant increase in tumor growth in mice in the MCF-7*" group. The bioinfor-
matics analyses showed a significant negative correlation between the mammalian Target of Rapamycin (mTOR) signaling pathway and
SESN3 expression, and Western blot validation showed a significant increase in the expression of mTOR in MCF-7*" and T-47D*"
cells, as well as reductions in the protein expression levels of autophagy—related genes. Subsequently, we further confirmed that the
knockdown of MCF=7 and T-47D cells led to a decreased sensitivity to endocrine therapy. In addition, MCF-7 ,T-47D \MCF-7*" . and
T-47D*" cell lines were treated with the mTOR inhibitor everolimus (EVE) , and there was a significant reduction in proliferative capac-
ity in the MCF-7*" group and the T-47D*’ group; since the mTOR pathway reduced the sensitivity to endocrine therapy by reducing
cell apopto-sis, there was a significant increase in the sensitivity to endocrine therapy with tamoxifen (TAM). Conclusion : The inte-

grated database analysis, clinical sample validation, and in vivo/in vitro experimental models show that SESN3 inhibits the proliferation

of HR+ BC cells via the mTOR pathway and enhances the sensitivity to endocrine therapy.
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foundation—10A , MCF10A ) . %8 B AR 98 5iE 3 4 25 -7 (michigan
cancer foundation—7) . T-47D F, IF J& 4l it & (T-47D breast
cancer cell line, T-47D) \MD % 18 7% Ji 5 W0 - FE B2 P 2L R
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TIANGEN Jo N7 2 /M 17 &
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2 mLo B R AL, 72 h SR LTS T A MCF-7 . T-47D
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HH H 5 NIl % (Western blot) Fl 586 55 5% 28 & 1 5 =X 5 7
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)i e RN R R 1Y 1640 35 7L rp 45 537
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72 °C 20 s40 MR, BARE S 3 A E AL, RT-gPCR KW A4
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CCCTCCAAAAT-3" ,GAPDH- Fi#514:5’-GGCTGTTGTCA
TACTTCTCAGG-3" ;SESN3- Li#5 4 :5’~AAAGTTTCGGAT
GGTC-3",SESN3- R #5140 :5’ -TCTCAGGATAGCAGGTC-
37, #&iH 4, SYBR green 5 wL.Forward primer 2.5 wL.
Reverse primer 2.5 pL.cDNA 1 wL . ddH,0 #¥I1ZE 10 wL.
1.2.5 Western blot Kzl &85 (132 EL: F RIPA 85 (1 24A# W
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FHEIAE ity PR AR R i O 2R FRRE - iC 5 109 + e 5k
i TR §M — 2R VY U Tk i Bk I HL WK (sodium dodey sulfate—

polyacrylamide gel electrophoresis, SDS-PAGE ) it , it il 3 fif
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R IRE HL YK < 1 8 220 FLUKOR , B R 9 AN s ¥, 12 L KA P
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& K/ PVDF I, 200~220 mA fH 551, RIEE A 0 T8
HI A/ INB 2 S R R] 1 kd/1 mine BRIAFG 52 55K PVDF
HE5E IR T 5% s A= 45 rh 3t b4, B AR R i 2 he 354
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S5 8 RN B T A A T ) 200 e Ak RO AL L
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LA 100 pL CCK-8 T AR (51 %t 40 Mo s i S0 56, 45 KA
W20 TG 7, A AN N 35 35 2 h) 6 96 FLAR S T bR
ARG 450 nm &b 4 A 8 .
1.2.7  AAME A BT A A AR b IR R IR LIE T,
HR & 45 5 88 B 19 B BE R £k 2% vp WX (phosphate-
buffered saline, PBS) 1% 1 ¥k . FHBEEE 1 BEH AL T W AR 5 gn
MIZ W, 4 °CTF LA 1000 r/min B0 5 min, 325 1V G S
1Y PBS 8 I JT 850 2 K, V8 2 40 iV BT & 1x<10°4>/mL, H
70% CBEHR:, B4 COKFAR R . 1000 /min 5.0 5 min 375
LA T mL YA (1 PBS 15 Uk 2 YA MU E 5 BLAk 79 B e
@, (propidium lodide staining, PT) : Il A 500 wL PTA W , 54
AN HEAT YL (0, 2 IR RO E 1 h ST A0 E T4
1000 v/min B0 5 min, Pk FEHMARFI LA, 1
FE LA 2 AN A AT ARG
1.2.8 “FHRwREIE SLEs A0 AR 115k, MCF-7 4 Al
1 0004~ /FL%EE JiE , T-47D iz 2 000 /4~/FL %5 5 757 40 i AF K%
B 2 70% e A 25 I PBS TS VLG A 49% 22 38 H S [/
FE 15 min Ji7 , {4 S22 230 min, J5 7 W52 A0 FA R
129 /PNROUETER WL R MM/ NRERE b 4~6 3 15
H Ay R %t B 2H KD-2.KD-3, B4 4 5 /R, Hfakk
MCF-7 LA A A e AT I Ak, 2500 J5 FH PBS 1 k. BRIk
a3 LN, H T mL PBS FARIF I, AR U514, FH PBS 5251
Je i B 1 s 1A EL A1 T T 0 M T, A5 100 pL B R &
10744 FHICE G284 30K 100 pL 525620 20 v A
100wl XoF HE A A AV v e B0/ N R 2 A I T ZLIR AR 44
If B ER /N BCIRES L 0% 1 R/ BUR A KR i 42
SRS AE AR U /N U T R I R R AR AR A I T
IR ARFUH A R : 0.5x K ARX iR 2,
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A GE 2723 M3 4di B GraphPadPrism 9.1.2, -4 ¥E K}
DIBSE + BRAEDE (x £ ) 3R, 2 20 LR FH o K656, 2220 1) LU 4%
KR 2 D7 255000 KK HE @=0.05.
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atlas, TCGA ) — BT F K211 BH 88 4 A 95 AE 40080 4347 T 2L
(university of alabama at birmingham cancer data analysis tool ,
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&, & B SESN3 7E BC ZH 2 (n=1 097) " {) F kK T 15 H
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I F] MCF-7""F1 T-47DX" 1 SESN3 £ & i 234 (5 %} R 20 AH
I ,:=11.670,P<0.001, % 2A .B) .
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0.0
0 50 100 150 200 250
sl (3 )
PSP e
Rk 1020 537 162 24 3
s 1012 555 184 44 7

T FREdn=1 012, lkFKiE =1 020; HFREL
SKFEEHME, P<0.05
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i — 25 R CCK—8 A6 i - 348 241 Jf A5 75 (10 154 7 155 O , A
MCF-7 5 %F B 20 #H [t , KD-2 (1=9.189, P<0.001) F1 KD-3
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B S 3% 0, T MCF-7°" (1=10.360, P<0.001) F1 T-47D (1=
6.591, P<0.001) £ il A {5 B 3 B AIG (&1 2C) o[]S AR
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40 Mo (5 xF B4 A He L KD-2, 1=8.958, P<0.001; KD-3, i=
5.203, P<0.01) BV T2 80 B i 14 (1 2D) o

b — 2538 A 3 AN AR A I T T—-47D 40 i ) 41 i
WA, R ER, 5 RAUAH L, T-47D 40 i1 G,+M 31
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© 0.0
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% 1.0
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0 1 2 3
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T n=3; a, 5XFIRLA AL, P<0.01; b, 5% B4 FL 4, P<0.001
C. CCK-8KGMIEFEMCF-7, T-47D, MCF-7%0, T—47DXPHIMCF-7FFIT—-47DOE4H i At A 1 Hh 28
MCF7 MCF7 = X} R4
20 000 . = KD-2
=
i = KD-3
= 15 0004
=
E 10 0004
= a
E 50004
0-
X HE4] KD-2 KD-3
g 200 P = wma
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0.05; b, 5T &4 FLE, P<0.01
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K H LC3A/B 1 H IR KK TH T P62 JiE ) 4 1 19 3%
IR (A 5C)

I [ | [ [ [ [ [ [ A 34
- ] #
|0
e 1
CLIC3
HESh o
SRR | 0
B g £
e N R
KRl ® -0.1
CYBRD1 3
Exiora e
|S"EﬁﬁA&SD 7 _02
EDIL3 -KQ
1 PRKACB
H R _03
l?M‘IASHB
i El e -
AMPH <
o =
: B, ®
o £
P =
= o =,
&% Ts
- 2ER)S6
ENDOD1
ITPRID2
s
- PBX3
A ZEFIEII T, L1409 SESN3(IRAIAA
W 8 JySESN3 2 e ik 4 MCF-7
XtHEZH KD-2 KD-3
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L35 TE 4 M6 4-OHT MU . 78 MCF-7 , 5 X REZH AR
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I KD-3(1=3.663,P<0.001) A {E% 5 s /£ T-47D H , 5% BE2H
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B 55 FEAG (B 6A) o a3 DL 1Y 5256 5 51 #F 4-OHT 254
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1
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SESN3 126155 , 7E RSN HR+BC RO g iy TS BRI 2 o B 32 SR T ROy R L. 7
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045 142 & %) (mammalian target of rapamycin com-
plex1,mTORC 1) {5 S I AN AR 2R, Bifi 25 % b2
A= )2 PR TR N | Sestrin 5 TE IR K A= FR J
W VE Iz 22 B e T . BFGE & B, Sestrin 2K [
I VRS 2 55 S, A AKT (5530 B A0 iR 25
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Z A 56 2, AR BFSE T SENE3 235K B0 X TAM £
BERVER . 453 B, SESN3 (1 B2 {45 HR+BC
20 X TAM IGYT AR R AR, i e ik 2 5 15 )
THIRBYE5 3 H Western blot #2755 24 SESN3 # 417
il B BC 4B FI AT BRI, 530 40 W6 T sk
PEREA

4, N T 80T SESN3 235 il il )5 BC 41 i X}
TAM BB 7 e A 0 4 B 3 5 B8 7 ) 41 0 2 5 2
1 mTOR J M-S 800, AR PR BERE T —FP A 200
mTOR 7] EVE, 7€ BC /& 3% H T HR+BC, 18
A mTORCT S 8508 BT s/ | 240 e i) 99 5
Vi 048 L A= A B DA B2 ] mTOR , [ 240 1 AKT
ARG P, DT 00 ) BC 41 B A 384 5 AN A7 305 OF HLnT LA
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4-OHT G YT BB FEAR, MTZEX PG &L T i EVE
AL X A SESN3 i 4k 51 i Y 41 it % 1k 2 AU 1
DL o[RBT Bl 2 pmol/L EVE (4 pumol/L 4-
OHT &% 2 pwmol/L EVE & 4 pmol/L 4-OHT 4 4b ¥
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