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[Abstract] Objective To investigate the effects and underlying mechanisms of family with sequence similarity 83, member
D (FAMS83D) on autophagy, migration, and invasion of triple-negative breast cancer (TNBC) cells via activating the Wnt/[3-catenin
signaling pathway. Methods (1) At the tissue level, the expression of FAM83D in TNBC tissues was analyzed based on The Cancer
Genome Atlas (TCGA) database, and its correlation with patients' pathological stages and prognosis was evaluated. (2) At the cellular

level, quantitative real-time polymerase chain reaction (QRT-PCR) was used to detect the expression of FAM83D in TNBC cell lines
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(MDA-MB-231, MDA-MB-468, and BT 549 cells). (3) MDA-MB-231 cells were divided into three groups: NC group (transfected
with NC RNA), pcDNA 3.1(+ ) group [transfected with pcDNA 3.1(+ ) -FAM83D recombinant plasmid], and siRNA group
(transfected with FAM83D siRNA). Cell autophagy was observed by monodansylcadaverin (MDC) staining. Western blotting was
performed to detect the protein expression of autophagy-related molecules [Beclinl, autophagy-related protein S (ATGS), and
microtubule-associated protein 1A/1B-light chain 3 (LC3)], as well as biomarker molecules of the Wnt/[-catenin signaling pathway
[Wingless-type MMTV integration site family member 3a (Wnt3a), (3 -catenin]. Cell counting kit-8 (CCK-8) assay was used to
measure cell proliferation activity. Wound healing assay and Transwell assay were conducted to detect cell migration and invasion
abilities. Results The expression levels of FAM83D in TNBC tissues and cell lines were significantly higher than those in adjacent
non-tumor tissues and normal human breast epithelial cells (P<0.001). Moreover, the expression of FAM83D in TNBC tissues from
patients with middle and advanced stages was higher than that from patients with early stages (P<0.001), and it was negatively
correlated with patients' prognosis (P<0.05). Overexpression of FAM83D significantly promoted the proliferation, migration,
invasion, and autophagy of MDA-MB-231 cells (P<0.0S), and simultaneously upregulated the protein expression of Beclinl, ATGS,
Wnt3a, B-catenin, and also promoted the conversion of LC3-I to LC3-II (P<0.05). In contrast, knockdown of FAM83D significantly
inhibited the proliferation, migration, invasion, and autophagy of MDA-MB-231 cells (P<0.05), reduced the protein expression levels

of Beclinl, ATGS, Wnt3a, and B-catenin, and suppressed the conversion of LC3-I to LC3-11(P<0.05). Conclusion FAMS83D may

promote autophagy, migration, and invasion of TNBC cells by activating the Wnt/3-catenin signaling pathway.
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Fig.1 Expression levels of FAM83D in TNBC patients and its correlation with prognosis
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43T 9.52 4% (P<0.001) . 6.83 1% (P<0.001) Fl17.13 1%



(P<0.001) (& 2B). Ith4h, H T FAMS3D 7E MDA-MB-
231 4iffarh Rk LR B, S TR
HEYEEIGE, PR MDA-MB-231 4 75 22505
Western blotting K zE B B oR, 5 NCHIE,
pcDNA 3.1(+) 4] MDA-MB-231 4iiJffd -f FAMS3D K [ %

—
)
)

(1)

Med ] Chin PLA, Vol. 51, No. 2, February 28, 2026

IABE N 1.07 4% (P<0.01), T siRNA £ MDA-MB-231 4fl
Jit H FAMS3D 2 |11 3R 34 1K 84.95% (P<0.001) (151 2C),
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Fig.2 Expression of FAM83D in tumor tissues and cell lines of TNBC
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MDA-MB-231 4l il () ¢ Y58 & (121.27+3.42) 5 NC 41
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77(0.41+0.02) # NC 20 P& A% 45.33%(P<0.01); XJJK X
ALK ZE B /R, pcDNA 3.1(+) 4] MDA-MB-231
Y 24 36 h WJIR AL G (43 1]k 81.339%:+1.30% FI
98.47%+1.50%) & NC 41 (43 %l A 57.30%+1.65% F
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(P<0.001), fii siRNA 241 MDA-MB-231 4l s {2 72 fiE 11
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BTGP WA R Western blotting A6 11 45 4tk
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57 >R ] XAvV939 4b 3 4 MDA-MB-231 4l il /' Wnt/
B-catenin 5 518 F AR 4> F Wnt3a, B-catenin F1 [ I
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Fig.3 Effects of FAM83D overexpression and knockdown on autophagy of MDA-MB-231 cells
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Fig.4 Effects of FAM83D overexpression and knockdown on proliferation, migration, and invasion of MDA-MB-231 cells
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Fig.6  Effects of XAV939 on the malignant biological behavior of MDA-MB-231 cells enhanced by FAM83D overexpression
A. CCK-8 B I 40 i i 3G 5H BB ) (n=6); B. RIIRIALG SLI AL ) IT AL RE /) (n=3); C. Transwell SCIAGI AN ML (22 RE T (n=3), 5
pcDNA 3.1(+)+DMS OZHAHIL, (1)P<0.01, (2)P<0.001. FAMS3D. JFFIHILINES3 HHFAK M A D; DMSO. " HELIFH; XAV939. ¥

R A R 1R

OE . S RGN BEIH SN RN,
SN R AR T D AR, Bl Sk ARSI B
AR AN W T R i AU B ) 245 ) B BT I A, B X
TNBC & B A KT HETR 7 3R E R i 5¢
o7 FHH A TNBC FlJ5 A5 i 9 A6 97 0 it
HIRIT RIS Sk, VAR T 5 i
RKERHE,

FAMS3D &5 18 1 —Fh s JE A, o T

Sy IB K 20q, 5 0ME IR R AR B UG % D)4
081 FAMB83D % it 1) FAMS3 75 14}y 27 AR 25 1
FEENL T A 220 RN RIR N, 2 YRR E N
P fREA . SRALTEN, S5EENE
BRI Z KGO 6 KRBT £,
FAMS3D 7£ 2 F U i vh i 58, 2 5@ )
K RIBARZEE D], FAMS3D ik ]l
3 1 E 95 72 2R 3% 2 1 B-box Al WD HE & 45 #y 4, 7



R A 4R 20264E2 28 0 His1d: ol

(recombinant F-box and WD repeat domain containing
protein7, FBXW7) A8 2 3K 4 E\ﬁ%éﬂiﬂ@{}ﬁt , it
i 2 8 i g 9E BT, FAMS3D ik b BE 05 i 1h
Akt/VE F 3h ¥) 35 A E 8 2E H (mammalian target of
rapamycin, mTOR){5 5 %, {2 3l 1 O 598 40
MBI ZERFERS , 5 BTN, FAMS3D %
I R AT 3 e ] FBXW7 /8 RE 0 e A A 1
(myeloid cellleukemia-1, MCLl)f%%ﬁE%{ﬁ P, ek
JHF- 96 440 M 7y 5 58 RN RS2 AR FSY & 3, FAMS3D
FE TNBC i 21 ZURN 40 i 2= v 1) 32 38 7K P 3500 55 4 21
FIEH ZLIR E R A b B by, HOEAE i i
BEWALN PN EREIKFHE S TR ERE
(P<0.001), Ff5 B 09 B A7 3 (P=0.000) Fl TC i &
A7 (P=0.036) ¥ 2 F A, 78 FAMS3D ik
5 TNBC B E ARG A XK, AN TNBC fil
Ja TETEA YR EY . 1A, RIFFRERART T
FAMS3D /I [R] 2 15 7K - X TNBC 20 i 3% Pk A= W 241 7
FEYEEN, 45BN, FAMS3D i ik fEds B E L
#F MDA-MB-231 4 M B384 58 . TR FIRZE, T R
FAMS3D JI| B & 4111 il MDA-MB-231 40 g (9 3845 . 1T
BMRZ8; $E7~ FAMS3D 5 41k 5 TNBC 4i fifd i %
Pt Je B A G

I WA A g 248 L 3 ST R R S TR Y
iR 07 Y ol D W) 87 Ay il 1 2 O £y N B €
S Mk E AR o R ¥ AR AP, ARk, wat/
B-catenin {55 5 I O 9 UESE )12 5 5 2 Fh i 41 i
() A WEE R, SR S5 et sl o B ) fih
JeR A i S OGBS R e T
P BB A EE S, T, kiR
FAMS3D 1= ¢ IA e 7E TNBC 48 i it 30 1 ik 7 2 75 3
FUR} 801 Wnt/B-catenin {5 5 18 175 S P oJeg 4T e 1 W S
PR, AWM T FAMS3D AN [A] £ 35 /K - % MDA-
MB-231 P} Wnt/B-catenin {5 2 BT P RT AT B TR )
s2M, FiE—20 R H Wnt/B-catenin {5 538 #4101 i 1]
XAVO39 MLARHIE; 254 7, FAMS3D i #ikaEHS
B & F 3 MDA-MB-231 4l fid § Wnt3a. B -catenin,
Beclinl fil ATGS £ [ & ik K ¥, I {2 i LC3-111]
LC3-1155 4k, i #i i FAMS3D 5 3% JH] XAV939 4b Ji |
fie 4% W] B % X MDA-MB-231 Zf ffi 4 Wnt3a.
B-catenin. Beclinl Fl ATGS (& [ IAIKF-, FEHH]
LC3-1In] LC3-11§4 4k s[RI, XAV939 ZbBif n] 4 4%
% FAMS3D i R iA/F: ) MDA-MB-231 2 Jfd (1) 34 58
TR 28; /8 FAMS3D X TNBC 4 iy 1% 14 i Ji
A ARE EAE A 238 1o 3TS Wint/ B-catenin 15 518 I 15 S
e 248 L 1 S

Zi LTk, FAMS3D #£ MDA-MB-231 4il i i 5
223k, AIE I BTE Wt/ B-catenin {75 538 B E VE IR

YU PRI W, T TG SR AN R A . B RS
1%%%, $&/5 FAMS3D AJ {E 5 TNBC il J5 3 W i) 8 %2
RrFEFR, A TNBC MRS HEHE T I 7E AR HIHE 25 .
SRMTAHEFAIAFAE—E B . B RIAFE R Y
A2 5 T I Sl U B FL g B S I, AR E
¢ T TNBC J8E 2 RV S5 P REAR G BR, Bl a4k
WA LB — P RAEARE MU EIE. XT
FAMS3D [ {4 P I 56 K AR I R2 Wi b i VR AT A
FERABEST , DN R R I2 Y7 $2 AL B8 W] 5 A 28
A

(&% k]

[1]  Liu XL, Zhang G, Yu TY, et al. Exosomes deliver IncRNA DARS-
AS1 siRNA to inhibit chronic unpredictable mild stress-induced
TNBC metastasis[J]. Cancer Lett, 2022, 543: 215781.

2] Bz, =0 ESR. R UHBER B T IR MR 2 X =
I LIRS ST NI RS 1) S0 (7). AR 4 R 220, 2024, 49
(8): 930-938.

[3] LiuJ, Zhao G, Liu XL, et al. Progress of non-coding RNAs in triple-
negative breast cancer[J]. Life Sci, 2021, 272: 119238.

(4] BAPH, M IMEE, B, F . A ShFLIOR A RS Ki-67 X =]
PEFUBRRE BT B AT I 903 B 58 S R AR (R TN (B2 ). A 42
et 2k, 2025, 50(6): 695-702.

[S]  Lowdell MW. Considerations for manufacturing of cell and gene
medicines for clinical development[J]. Cytotherapy, 2024, S1465-
3249(24)00941-1.

(6]  IREEFE, PR, 5 2, F  JE T 205 R H 0 = BIPEFL I G it
ZE 5 R E B B9 A 15 B 2 N XHER AR T (0], 5
MR (BREE R, 2024, 50(3): 759-769.

[7]  Rahimi-Farsi N, Bostanian F, Shahbazi T, et al. Novel oncogenes
and tumor suppressor genes in hepatocellular carcinoma:
carcinogenesis, progression, and therapeutic targets [_]] Gene, 2025,
941: 149229.

[8] Jiang XY, Wang YL, Guo LL, et al. The FBXW?7-binding sites on
FAMS3D are potential targets for cancer therapy[J]. Breast Cancer
Res, 2024, 26(1): 37-50.

[9]  Yu XD, Li YX, Kong FS, et al. METTL3 regulates FAM83D m°A
modification to accelerate tumorigenesis of triple-negative breast
cancer via the Wnt/f -catenin pathway[J]. Toxicol In Vitro, 2024,
95:105746.

[10] Wang JB, Quan Y, Lv J, et al. Inhibition of FAM83D displays
antitumor effects in glioblastoma via down-regulation of the Akt/
Wnt/ -catenin pathway[J]. Environ Toxicol, 2022, 37(6): 1343-
1356.

[11] Hua YQ, Zhang K, Sheng J, et al. Fam83D promotes tumorigenesis
and gemcitabine resistance of pancreatic adenocarcinoma through
the Wnt/[3-catenin pathway[J]. Life Sci, 2021, 287: 11920S.

[12] Wang FR, Zhang SG, Wei YC, et al. Upregulation of family with
sequence similarity 83 member D expression enhances cell
proliferation and motility via activation of Wnt/[3-catenin signaling
and predicts poor prognosis in gastric cancer[J]. Cancer Manag Res,
2019, 11: 6775-6791.

[13] GengY, LiuJ, Wang ZC, et al. Systematic analysis of the oncogenic
role of FAM83D across cancers based on data mining[J]. Cell



(14]

[15]

(16]

(17]

(18]

(21]

Cycle, 2023, 22(8): 1005-1019.

Garrido-Castro AC, Lin NU, Polyak K. Insights into molecular
classifications of triple-negative breast cancer: improving patient
selection for treatment([J]. Cancer Discov, 2019, 9(2): 176-198.
WM, Z AR IR, SR BT, A5 I L RO Al 1 A I s
¢4 G A 1) 5 ) PR 2% R RO A A e 7). b ik A R 2R A,
2024, 49(8): 855-860.

Bianchini G, de Angelis C, Licata L, et al. Treatment landscape of
triple-negative breast cancer - expanded options, evolving needs[J].
Nat Rev Clin Oncol, 2022, 19(2): 91-113.

Weng L, Zhou J, Guo S, et al. The molecular subtyping and
precision medicine in triple-negative breast cancer--based on Fudan
TNBC classification[]J]. Cancer Cell Int, 2024, 24(1):120-130.

Yu HY, Chen QH, Wang ZM, et al. Pan-cancer and single-cell
analysis reveals FAMS83D expression as a cancer prognostic
biomarker[J]. Front Genet, 2022, 13: 1009325.

Li JJ, Tian JB, Ma M, et al. FAM83D promotes the progression of
4NQO-induced esophageal carcinoma via inhibiting FBWX7[J].
Exp Cell Res, 2024, 442(2): 114252.

Yin CL, Lin XY, Wang YG, et al. FAM83D promotes epithelial-
mesenchymal transition, invasion and cisplatin resistance through
regulating the Akt/mTOR pathway in non-small-cell lung cancer
(J]. Cell Oncol, 2020, 43(3): 395-407.

Zhu HT, Diao S, Lim V, et al. FAM83D inhibits autophagy and

[22]

(23]

[24]

(25]

(26]

(27]

Med]J Chin PLA, Vol. 51, No. 2, February 28,2026

promotes proliferation and invasion of ovarian cancer cells via
PI3K/Akt/mTOR pathway[J]. Acta Bioch Bioph Sin, 2019, 51(5):
509-516.

Nie J, Lu L, Du C, et al. FAM83D promotes the proliferation and
migration of hepatocellular carcinoma cells by inhibiting the
FBXW7/MCLI1 pathway[J]. Transl Cancer Res, 2022, 11(10):
3790-3802.

AT, IR P B SR AN A T S A T AR T
A ZEAER ). PAebets 500 2 248, 2024, 40(5): 424.
Debnath J, Gammoh N, Ryan KM. Autophagy and autophagy-
related pathways in cancer[J]. Nat Rev Mol Cell Biol, 2023, 24(8):
560-575.

Zhou CF, Yi CH, Yi YX, et al. LncRNA PVT1 promotes
gemcitabine resistance of pancreatic cancer via activating Wnt/
{3 -catenin and autophagy pathway through modulating the miR-
619-5p/Pygo2 and miR-619-5p/ATG14 axes[J]. Mol Cancer,
2020,19(1): 118-141.

Zhao H, Ming TQ, Tang S, et al. Wnt signaling in colorectal cancer:
pathogenic role and therapeutic target[J]. Mol Cancer, 2022, 21(1):
144-177.

MY, 2R E, X, 45 0B DDX39A JE: K %) £ 44 TE-1
HHMIIETE | TR AR R AR S ML (7], 35 ARl
(BE2£H1), 2025, 51(1): 115-123.

(ST ek 2207707)



