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Abstract

Colorectal cancer (CRC) is one of the most prevalent malignancies worldwide and imposes a sub-
stantial global disease burden. Its initiation, progression, metastasis, and therapeutic resistance are
closely associated with disruption of mitochondrial homeostasis. Mitophagy, a central mechanism of
mitochondrial quality control, selectively recognizes and removes damaged or superfluous mitochon-
dria, thereby maintaining redox balance, metabolic adaptation, and cell fate transitions. In CRC, mi-
tophagy exhibits pronounced dual roles and strong context dependency. This review systematically
summarizes the molecular basis of the PINK1/Parkin-dependent ubiquitin pathway as well as recep-
tor-mediated pathways involving BNIP3, NIX, FUNDC1, and PHB2. It further discusses the roles of mi-
tophagy in early adenoma formation, metabolic reprogramming, invasion and metastasis, therapeutic
resistance, and remodeling of the tumor microenvironment in CRC. With particular emphasis on treat-
ment resistance, we highlight that mitophagy promotes tumor cell survival under therapeutic stress
through multiple mechanisms, including mitochondrial quality control, anti-apoptotic protection, non-
coding RNA-mediated regulation, metabolic adaptation, and tumor dormancy. In the era of precision
medicine, future efforts should focus on developing subtype-specific mitophagy-targeting agents, in-
tegrating single-cell sequencing and spatial transcriptomics to decipher tumor microenvironment
heterogeneity, and establishing dynamic and clinically translatable mitophagy-related biomarker
systems, thereby facilitating the translation of mechanistic insights into clinical applications.

Keywords

Mitophagy, Colorectal Cancer, Tumor Microenvironment, Therapeutic Resistance, Precision
Medicine

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

Bt AR T SRR B S IR, R S5 B e i AR 3R 2 ETHE (1], ARV A A 2= A
JEER = BETRAL I ABNERR[2]-[4], HBHARHRIR™IZ . 500 FRABFARYIER. L7
BT, ITEEREE AR M iR T IR R, (HE R A R A A B, JCH R A TESS
B 85 . GBI R A R R Rt R R RBAL A A EA SR A B s AR 11
RORARE[S]. X —id R, ZoRIRE AR A BE SRR S AR oG, LD RERIRRAS 2 RN 40 B R A
KDY, WAEEIE. T BTS2 R 255555 [6]. LR iR B B (Mitophagy) fF 9 — Rk L B
Wit R, I AR B A B T AR (1 R A SR A R 2 4 i 4% il (Miitochondrial Quality Control, MQC), £
P A B FUR S T B AH A oG EE IR 7] [8]. Lbifhk EH WRAE e A Az i) I B, el i = A=
1L B 1 %5 (Reactive Oxygen Species, ROS)IFI SZ B E KL 1A, iEC B JE R AL OR§7 AN A 5 170 40 e e 1
HES, AR R ZR R B ORGE M B A E IR Z IRAS, IR T S AR T X AL
il ) 22 BEIE (A ZRL AR 1 R AN BN AT AL 45 B DI sz —, O TIUG VAl R Y e s MR B Ve 7
FE RS RO 1 B ST AR 9]

2. Ntk BRER S FHLE
H AT 2R AR B W A 2 1R R BRI R A T IR A R AR B A T 14 2R, PINK T/
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Parkin i #% & H A0 FC B AR R[10]. 72 5 4Rk d, PINK1 (PTEN-Induced Kinasel)ifiid #%
P AR (TOM/TIM) B 12 1% 2 R KL Y (IMM), - B 5 85 35 T2 8 IR PARL DIRIFEREAR, AT Aot
P PINK 1 ZEFFLEARAR K, 28R 2 40 5l R AR BB rL A ZSA AR, PINKI [N 152 5200, AT 7E 2R kL
RAME FRERA R, ERRASMNE B4R PINKI I H B OEE11], BBz &5
FHI Parkin 72 RFFLE I, 545 Parkin M4 5 0 22 R Z bR R, W% )G Parkin /F4 E3 2%
BN, SR REEHEERRAMNEE A b, X RAE A A AR E R, SR E mE
F A5G X Z ARG RAR T F BV R AR, RELEIERGR N RS . B T a2z R,
2 PSR E LR 1 P ELEAE O AW S2 R AE (1212 BNIP3 A1 NIX 5 45 B s WF 7E vh 4 52 0% 032
WEA, EATEE AR FHERME, H LIR S5 HiES LC3 44, MRz £
TR kiR . tbsh, FUNDCI (FUN14 Domain Containing 1)7E 57 5 S48 B E F7 6k = 1K I e 35 e i
YER, HIEVEZBERRACIRAS IR 4IRS . HAh 3240 PHB2. BCL2L13 LA K28k 8 [ i 450 i Ol
(Cardiolipin) B #71IE Bl 2 5 T LRk -5 H WA I 1 B2 2[5

S PINK 1 /Parkin i@ B2 N4 SLZR R F WA, (H H AT 2 4000 97 32 BRI T 2 1B 17 M
B, R4 B P 0 ELRAER IR IR . A[E CRC 20 78, AECHPRES BRI ESK &4 T, 2
RRWEIR R 52N F@AME TS, MEZ8—45ie. thah, #3248 [ W BNIP3. FUNDCI [A
W2 ST BN RERAS) R, FAEH R e AR TRk B e e g+l . 4567
AR B2 20 2 Kb A S A R R A B T B CRC Hr b | g Lo i AR S L A 22 S

3. ZNFEESEEMELRELR

45 B Wi 133t e I Al A2 M IE 10 W b Rz A M 28 et R A A A AR e . 2R R IR X —
VAR A A AR B R I AR 4E[ 13]. APC (Adenomatous Polyposis Coli)/E iz FHA/E A4 2L K]
[14], HIWEEALFEE A S f-catenin [EIEZFH, Wnt/f-catenin & 5 HEE 7%, HFHERBNEIFAN
%, W& c-Mye. Cyclin D1 25 [ 25K . 17 Wt 18 B [0S 5 RARS) 128 2 [RAFE R Z M 45, 24 B-
catenin {55 i £ 0T, 4HM AR TR SRBAY, oA T REAMNIEI[15][16]. LR, PINKI1/Parkin /3]
RAR B WA — PR ORI RN, d I BRI = A ik & ROS A2 bifk, [y 1k ™ 2 i S Al 28 %
HAERETAIMUREE . — SR RN, APC BRI 45 B i 40 B R HE T 2o 0 8 W Ik A2 R AR, i AT
13 AEATRE IR SR A& (17, [EIR, BEWOEREHES) 1 R R B I A0 18] [19]. {HRTELS EH e
RAWIBAIOT B, w80 2R B RN g2 — P s il R 2 (201 @i B D e 2k i i Zekifk, il
FEPR ) T Zebi AR IR B A AL PR 2, TTTI/D T DNA XUEE BT 24 (DSBs) Fl i 5848 (1) R A2 % . 491 1, PINK
B Parkin (12835 RARAES L 48 B i W OS], X SBOZMARAATE, FRAENER S
PORIGRE, AT 1 53015 22 1 B AR R 9] [13]

B e i N PO A K AR 28 1, 2Rk B W HE S AR A . B A PR v T IR B AU A
M AEE AL RRL(OXPHOS), RIFTE RS S, DASC I PR 3G 56 By 75 (R AR ) & i A . ZRRifk B i
M PR BT R R BT AR I ERLAA, P BhEH I 7€ B OXPHOS [AIBERE MR AL [5] [21] [22]. UEAh,
LR W AE TR T S AL ACU 3 7O A B, R FRE Z IS OL T, 8okl 3 B PINK 1/Parkin
T PR B AR 2 AR ZRRLAR,  FE AR A Bt i i is B I RIA B[ 7] IX b B A AN ARIIE 1 48 M 7E BE B A0 T
(1) ATP fit4h, &8 AL G et 78U, St TSR NIRRT . Lokl | EAESS
ELE R R R T ARRIER - DI-1 S e RS RS B T i RELSRIA, WHIUR M DI-1 RRBOE
LRAEWE, 5B ROS FEHMH| SZ LR 75 S 4 MO T2, AT 3 5 25 B s A PR R A2 s . ISR AR
WILRLEE ST, DI-1 Rk T2 SRR B WESZFH, 0 ROS AE R, B2 A A M s O A | % 7%
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TERE[23].

EARERRE, SRk B WRTESS B A R e F R 1E A 230080 B B Bk 5 1 S Ao itk . 78 e
TE R i LB, LI I PRS2 AR ki . PR ROS RANM A E s e ogg gt e 1, ST REg
e AR FH DO A BRI R ). YT B R IRAE T, 2 H0IEE RIE TR/ 4 &
R PR R AY, A DL SE BB N2 CRC MR - 378 - RS B sk i A2 . thah, AN 2+ B4
MSI-H. CIN. CMS WA Zkifk BRI DI fe 2 5 —BUGAR U . AT A REIKFERES B 3 RIE R
iR e 2 R0 0T, BHASIRNT S RIAA [ WEAE CRC AR B i A (o e e, R IR BLIE 3R 26 1067 #E
0] NHF -

4. N BESSERRATHRIN

IT BT KRG TT AT 45 B ok A 1R T B B R4y, (B FRAS I 265 A VA T HE 4T 55 2 R
BEIR . BRI ZIEIERM, Rk AV S 5 — 2% N, e AE e 40 A N6 B80T 71
FLRIENMAURIOLZE 1), B g2 i Bl . EEARERIR S AN g st s, |z SR R
4.1. RIFERESHTUATHLE

ZRPUMRIRIT A5 S ROS BFH . ZRRIAR IR e A R B e 2R RIARIR 15 o o 200 003 3 ey 2ok Ak e,
JoI SRR SZAR R, WS T (2 ¢ BB, caspase B0, MM SREFI T . 5-98 R B HE (5-FU) A B
VO FI%A(Oxaliplatin) A2 #i i AL )T 259, ABIG YT I RE AEBE 7= A i 24 1 BR 1) 7 FL s R 7 %% 5-FU JRy7 it
FEH, CRC 45 it 3 5m 5 e 5 2R i Bt 298tk . STAT3 15 S7EM AR HRrgagiL,
AlETE Mcl-1 SO E 0, (RSN AR S I AR AL T BUB 24 .

4.2. E4RH8 RNA 5&REFRIIHE

EERFFRER, AEHID RNA & iRk B W) 82 L7 4. IncRNA ABALON 7 CRC ZH4H
R TR, JUEAE CMST B aRaA T E . HnT Rk PINK 1/Parkin # i MEZRRLAR H I, 4EFRIGITIE
T kitkfasds. T4 ABALON #iA)J5, LC3II. PINKI1 A Parkin ZK°F T, FHE S 5-FU Rk
M[25]. $EnIAEGmED RNA T 28R4k B W2 7 nl B RN I8 #6125 RDET DN R
4.3. REN SE&NERESYER

R i 25 40 - PR A ARRGE B A, 1 2 I R E AL R A (OXPHOS) SR A3 FrERE Bt N . BLYD A
HKIHAE S, DIRASI RiA LiH, @it PHB1 AHICHLHIAR E 2R R4 N S5 ) I 4E £ OXPHOS TR,
AT 388 S 240 L 0470 2 A 2 Ak S R T (K R (261, RO 2Rk [ W 5 e AR 1T g AR L B M BOA T IE
A

4.4. PMERER S5 B MAETIE

FELRAR T ST BREG YRR RTS8 IR 40 L 3E A ARG T L AR A RIRIRZS - 2ok B i i
BEA% ROS i /b BE BV AR S R RF IR R AEAF oK, 5 B3k B M B vy o 3, JFAEAS 245 0BT
W SEE RS Bk, SRR AT RE R /N B R A R S AR (N L2
4.5. BT M S SRk ah hF s

JBUT AT 51 % DNA 453455 S KA NI, (RIS PEBEZR KL 147y 243858 . DRP1T fp S I ERLA B /) 2 250
2R WA VIR G . WF ST 7R, DRPT #0175 Mdivi-1 0] 3 56 8 40 xS 07 (10 BUsdvk , o m) “ 2%
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RLVR 7354 - SR A B Sl vl BE O O B R

H B % T 2okt AW/ S 45 B i T IR BE L BAWHE 2, HIMEESE TRIR S 280t
TR — G B — 7 THIZ, SR REIT I R IERIM 250U 1 RSt & . Zokitk AR IR
CRARBEMN 24, ERTE BUAE T B BOE N T RE VS 3 R B AT ORI IS0 T, JL “XUT)8 7 R i ik = W g
o, DA RS 1 EORUE TR 25 4IRS, N7 ) 25 M I Ak 2R R R 06) T Bl fR 4 1k ok 4 11
S EAEELRLAR B W (T R RAUHMER, WRURESIT . T80T #LRAIT S Rin T I IR
HET- T

Table 1. Major mechanisms by which mitophagy mediates therapeutic resistance in colorectal cancer

1. NiF AN SEE R IRIE EZNH)

KBTI REHT g R BERKNE
TRy M 5P T STAT3/Mcl-1 5-FU TERSZAR R, MEET AR BT
AEmiY RNA SRBNFE T ABALON 5-FU % PINK 1/Parkin 38 % RNA #1677
fRYHE R 5 OXPHOS 4i+F  DIRASI/PHB1  BYDF4 PP R T R RE SRR 2T 2
eI PR HIR: ZHHzYs5 ZHRTRE PR EAAEE . R MRD F- il it
Bl 15 RO DRPI )/ Cid Gy %5 B E PR a JEUTT M

5. SRRt BbES MERERE

2RI AR B W E 5 YA 45 H 9 A 3 (Tumor Microenvironment, TME)H B T £ 2R 52 . T8 AH K
21441 g (Cancer-Associated Fibroblasts, CAFs) & 4 B 5 it v i £ 22 1) 20 4y, i B WA S8 A0 B0 %
FEAE KR AR R R P2 FLER « TR BRER) Hoks He i AR b, X — I RAERR A R R RS [22] 0 2K
KR EWRAE CAFs H RS AN Bl S5 o 20 M i35 B DAL o B 40 s i 32 4 (i Aok s, s AR 1e 9
e AR RO BE TR A 1 ARSI BRUR, TR T MR ) [l A AR BE B AR S AR [ 27] 28] IEAR,
Jieyg V2 bk EL 20 P (Tumor-Infiltrating Lymphocyte, TILs), $#l/& CD8* T 40M, ZPiis iz, 2R1M
TESE B g ST IR ST b, T B 2 AFESIRAS, FE3B1Y CD8™ T 4 A7 1E ™ 5 1) kL A ik
W, ORI HLAIE e . ROS B R IR ARE 4k [29] [30]. Ltk BWRTEX — I AR ie 3 T ii/E/, 2
T 40 A ZeRifk B R DI RE 2, SZARRARTCIEE R, S8 ROS RRLL/™ 4 HBuE Fua ey . it
HETFBAT T MWk B, 7T LG ZoRiR, S5R T 405 8 I FI RS D e, AT 10 4% 4 i
HHI31]e Foh, MRS A RACH YD, W &2 ilid 40 T R i Sohn i it — 245k
FEUR([32], X ULIHIE BRI B A ZRL A [ T R A2 1Y SR S A A e BRI T VR T R AR R AR

SR, ZRiAA B W AE IR A S AR 78 B AT DA T R R B, FERFERRMES R A
[FHMZE 7y, iR aafil. CAFs. T 400, EWRHNI A A R 20 i 55 b R B b i 15 1k ] e = A 7 1m) AH S
AR, AR R R B R 2R A R SRR IR 2 . S ULIRINE, IR IT 2 B TR A 2H 2R Bl
— YRR oA, HE AR S A B R AR R S S (B A AR AE . ARR LS & S4B . 5 (Al s 4 2
Z HSUE LARBI R AR, RGuHi%: CRC A LT 2R ki ik B W IR 25 55 Bk, FRER R BT X4 e 4i i A 1
PRI R SRNG, DA TS iR T BB TT 3R
6. B4

LORIR RS BRI R A R R R VA R R A A% O HLBIAS R o AU DA i) ALl
B 1SR AR5 e SE N ARG E BUHEFE HIAE 9 A7 A7 i e 4 i B SR B8 ks /AR 7 bk, 2ok fA
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6 14 A T AR PR 2 S R T e AR L 5 1 SR I BE TR R S g . I B 5 PINK1/Parkin 3l . 521493
AR VAR SR IR AN S5 5 2%, SR 5 R OB 45 BT 7 h I SR B A ) 2 . BTk
T B AR IR D UG VR 2> RGURER 1 AE TN 88 B AP S R . IR SO X R R RS J T R 77, A R A
Il PR B 2 1) 5 SRR HE PRIV T SRS o VS i) WL AR W Y0 25 I R AT A T Wi PR i B R S e A i B, (H
I BRI ZRL R B B T R R LR AR B R, JFERE AT BUT . BERENRYT R RBIRTT, TIRE
N 2k S5 B AR SR BT FBR AT . ARSRBT TN AN T " L “RsuEE” o B, T CMS
7374, RAS/BRAF RASIRZS SACERHIE, JT A AR 5 PR A 2R E MR 254, DLIBE G4 )R Ftis ok
MR AL IR, ATMHAKIEIE R GE . LoRiAREE m) IR S BT 2 5%, S 29 WD MR 2L 2R S 4
PO I B R RCR . BRI, NS ARy . SRS O S AR EOR, f# b
LRI W AE SR A B Bl R e AN ELA R M 2% . ), HESDIEIA A0 5 A1 UE Efie
IS AL HEke 2 di] )7 Rt A <oVl I T O T e R e AL N S S P L SN TS EZ e
s AL VR T SR BURT R

&5k

(11 oA, Mran, Bhokig, 28 2022 45 B IRAT SO0 [0]. AR &, 2024, 46(3): 221-231.
[2] Bray, F., Laversanne, M., Sung, H., Ferlay, J., Siegel, R.L., Soerjomataram, 1., et al. (2024) Global Cancer Statistics

2022: GLOBOCAN Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA: A Cancer
Journal for Clinicians, 74, 229-263. https://doi.org/10.3322/caac.21834

[3] Siegel, R.L., Kratzer, T.B., Wagle, N.S., Sung, H. and Jemal, A. (2026) Cancer Statistics, 2026. CA: A Cancer Journal
for Clinicians, 76, ¢70043. https://doi.org/10.3322/caac.70043

[4] Force, L.M., Kocarnik, J.M., May, M.L., Bhangdia, K., Crist, A., Penberthy, L., et al. (2025) The Global, Regional, and
National Burden of Cancer, 1990-2023, with Forecasts to 2050: A Systematic Analysis for the Global Burden of Disease
Study 2023. The Lancet, 406, 1565-1586. https://doi.org/10.1016/s0140-6736(25)01635-6

[5] Yan, X, Ding, H., Ren, M. and Zang, L. (2025) Mitophagy in the Mechanisms of Treatment Resistance in Solid Tumors.
Oncology Reviews, 19, Article 1607983. https://doi.org/10.3389/0r.2025.1607983

[6] Zhang, T., Ren, Z., Tang, B., Man, R., Wang, L., Wang, Q., et al. (2026) Mitophagy in Gastrointestinal Tumors: Mech-
anisms and New Targets for Immunotherapy. Frontiers in Oncology, 15, Article 1717138.
https://doi.org/10.3389/fonc.2025.1717138

[7] Chen, P., Liu, G., Yin, J., Sun, L., Wang, X., Wang, B., et al. (2026) Therapeutic Promise of Mitophagy in Cancer:
Advancing from Small-Molecule Regulation to Nanotechnology-Enhanced Targeting Therapy. Theranostics, 16, 4308-
4335. https://doi.org/10.7150/thno.129867

[8] Vara-Perez, M., Felipe-Abrio, B. and Agostinis, P. (2019) Mitophagy in Cancer: A Tale of Adaptation. Cells, 8, Article
493. https://doi.org/10.3390/cells8050493
[9] Ke,Q.,Wang, Y., Deng, Y., Wang, J., Yuan, M., Liang, A., et al. (2024) Identification and Validation of Mitophagy-Related

Signatures as a Novel Prognostic Model for Colorectal Cancer. Translational Cancer Research, 13, 782-797.
https://doi.org/10.21037/tcr-23-785

[10] Ye, D., Zhu, J.,, Su, S., Yu, Y., Zhang, J., Yin, Y., ef al. (2025) Natural Small Molecules Regulating the Mitophagy
Pathway Counteract the Pathogenesis of Diabetes and Chronic Complications. Frontiers in Pharmacology, 16, Article
1571767. https://doi.org/10.3389/fphar.2025.1571767

[11] Zhao, Z., Ren, Y., Yuan, M., Liu, G. and Sun, J. (2025) The Molecular Mechanisms of Mitochondrial Dynamics and
Mitophagy and Their Complex Association with Cancer Drug Resistance. Journal of Translational Medicine, 23, Article
No. 1047. https://doi.org/10.1186/s12967-025-07078-x

[12] Song, C., Pan, S., Zhang, J., Li, N. and Geng, Q. (2022) Mitophagy: A Novel Perspective for Insighting into Cancer and
Cancer Treatment. Cell Proliferation, 55, ¢13327. https://doi.org/10.1111/cpr.13327

[13] Voutsadakis, I.A. (2025) Genomic Alterations in the WNT/f-Catenin Pathway and Resistance of Colorectal Cancer Cells
to Pathway-Targeting Therapies. Exploration of Targeted Anti-Tumor Therapy, 6, Article ID: 1002295.
https://doi.org/10.37349/etat.2025.1002295

[14] Hankey, W., Frankel, W.L. and Groden, J. (2018) Functions of the APC Tumor Suppressor Protein Dependent and In-

dependent of Canonical WNT Signaling: Implications for Therapeutic Targeting. Cancer and Metastasis Reviews, 37,
159-172. https://doi.org/10.1007/s10555-017-9725-6

DOI: 10.12677/acm.2026.1651848 566 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1651848
https://doi.org/10.3322/caac.21834
https://doi.org/10.3322/caac.70043
https://doi.org/10.1016/s0140-6736(25)01635-6
https://doi.org/10.3389/or.2025.1607983
https://doi.org/10.3389/fonc.2025.1717138
https://doi.org/10.7150/thno.129867
https://doi.org/10.3390/cells8050493
https://doi.org/10.21037/tcr-23-785
https://doi.org/10.3389/fphar.2025.1571767
https://doi.org/10.1186/s12967-025-07078-x
https://doi.org/10.1111/cpr.13327
https://doi.org/10.37349/etat.2025.1002295
https://doi.org/10.1007/s10555-017-9725-6

HIRGUR « NS0T, Hi

[28]

[29]
[30]

[31]

Zeng, S., Wang, J., Shi, Z., Zhao, H., Gao, J. and Li, J. (2025) The WNT/f-Catenin Signaling Pathway in Colorectal
Cancer: Mechanism and Intervention of Traditional Chinese Medicine and Chemical Compound. Frontiers in Pharma-
cology, 16, Article 1560714. https://doi.org/10.3389/fphar.2025.1560714

Wu, X, Que, H., Li, Q. and Wei, X. (2025) WNT/S-Catenin Mediated Signaling Pathways in Cancer: Recent Advances,
and Applications in Cancer Therapy. Molecular Cancer, 24, Article No. 171.
https://doi.org/10.1186/s12943-025-02363-1

Munemitsu, S., Albert, 1., Souza, B., Rubinfeld, B. and Polakis, P. (1995) Regulation of Intracellular f-Catenin Levels
by the Adenomatous Polyposis Coli (APC) Tumor-Suppressor Protein. Proceedings of the National Academy of Sciences
of the United States of America, 92, 3046-3050. https://doi.org/10.1073/pnas.92.7.3046

Scholer-Dabhirel, A., Schlabach, M.R., Loo, A., Bagdasarian, L., Meyer, R., Guo, R., ef al. (2011) Maintenance of Ade-
nomatous Polyposis Coli (4PC)-Mutant Colorectal Cancer Is Dependent on WNT/f-Catenin Signaling. Proceedings of
the National Academy of Sciences of the United States of America, 108, 17135-17140.
https://doi.org/10.1073/pnas.1104182108

Fredericks, E., Dealtry, G. and Roux, S. (2018) f-Catenin Regulation in Sporadic Colorectal Carcinogenesis: Not as
Simple as APC. Canadian Journal of Gastroenterology and Hepatology, 2018, Article ID: 4379673.
https://doi.org/10.1155/2018/4379673

Sun, Y., Chen, Y., Liu, Z., Wang, J., Bai, J., Du, R., et al. (2024) Mitophagy-mediated Tumor Dormancy Protects Cancer
Cells from Chemotherapy. Biomedicines, 12, Article 305. https://doi.org/10.3390/biomedicines12020305

Desterke, C., Fu, Y., Mata-Garrido, J., Hamai, A. and Chang, Y. (2025) The Heterogeneous Interplay between Metabo-
lism and Mitochondrial Activity in Colorectal Cancer. Journal of Personalized Medicine, 15, Article 571.
https://doi.org/10.3390/jpm15120571

Zhou, W., Xu, G., Wang, Y., Xu, Z., Liu, X., Xu, X., et al. (2016) Oxidative Stress Induced Autophagy in Cancer
Associated Fibroblast Enhances Proliferation and Metabolism of Colorectal Cancer Cells. Cell Cycle, 16, 73-81.
https://doi.org/10.1080/15384101.2016.1252882

Chen, W.T., Yang, H., Ke, T., Liao, W. and Hung, S. (2021) Serum DJ-1 Is a Biomarker of Colorectal Cancer and DJ-1
Activates Mitophagy to Promote Colorectal Cancer Progression. Cancers, 13, Article 4151.
https://doi.org/10.3390/cancers13164151

Liu, H., Huang, Y., Zhao, C., Wang, G. and Wang, X. (2024) ABALON Regulates Mitophagy and 5-FU Sensitivity in
Colorectal Cancer via Pink1-Parkin Pathway. Translational Cancer Research, 13, 6201-6218.
https://doi.org/10.21037/tcr-24-933

Yue, Y., Zhang, Q., Wang, X. and Sun, Z. (2023) STAT3 Regulates 5-fu Resistance in Human Colorectal Cancer Cells
by Promoting Mcl-1-dependent Cytoprotective Autophagy. Cancer Science, 114, 2293-2305.
https://doi.org/10.1111/cas. 15761

Long, M., Ouyang, Q., Wen, J., Zeng, X., Xu, Z., Zhong, S., et al. (2025) DIRAS1 Drives Oxaliplatin Resistance in
Colorectal Cancer via PHB1-Mediated Mitochondrial Homeostasis. Biology, 14, Article 819.
https://doi.org/10.3390/biology 14070819

Hsu, C., El-Sehrawy, A.A.M.A., Baig, M.R., Khudhair, Z., Murtazaev, S., Patel, P.N., et al. (2026) Metabolic Adaptation
in Colorectal Cancer Microenvironment: Focus on Cancer-Associated Fibroblasts (CAFs) and Tumor-Associated Mac-
rophages (TAMs). Experimental Cell Research, 455, Article ID: 114867. https://doi.org/10.1016/j.yexcr.2025.114867

Pawar, J.S., Salam, M.A., Dipto, M.S.U., Al-Amin, M.Y., Salam, M.T., Sengupta, S., et al. (2025) Cancer-Associated
Fibroblasts: Immunosuppressive Crosstalk with Tumor-Infiltrating Immune Cells and Implications for Therapeutic Re-
sistance. Cancers, 17, Article 2484. https://doi.org/10.3390/cancers17152484

Zhang, R., Gao, F., Li, J., Jin, J., Chen, K., Chaudhuri, S., et al. (2025) USP30 Inhibition Augments Mitophagy to Prevent
T Cell Exhaustion. Science Advances, 11, eadv690. https://doi.org/10.1126/sciadv.adv6902

Richter, F.C., Saliutina, M., Hegazy, A.N. and Bergthaler, A. (2024) Take My Breath Away—Mitochondrial Dysfunc-
tion Drives CD8" T Cell Exhaustion. Genes & Immunity, 25, 4-6. https://doi.org/10.1038/s41435-023-00233-8

Bell, H.N., Huber, A.K., Singhal, R., Korimerla, N., Rebernick, R.J., Kumar, R., et al. (2023) Microenvironmental Am-
monia Enhances T Cell Exhaustion in Colorectal Cancer. Cell Metabolism, 35, 134-149.¢6.
https://doi.org/10.1016/j.cmet.2022.11.013

Chen, X., Zhang, Y., Zhang, G., Wang, D., Dou, L., Wang, Y., et al. (2025) Spatial Microbiome-Metabolic Crosstalk Drives
CD8" T-Cell Exhaustion through the Butyrate-HDAC Axis in Colorectal Cancer. Frontiers in Microbiology, 16, Article
1704491. https://doi.org/10.3389/fmicb.2025.1704491

DOI: 10.12677/acm.2026.1651848 567 I A [ 2 3k


https://doi.org/10.12677/acm.2026.1651848
https://doi.org/10.3389/fphar.2025.1560714
https://doi.org/10.1186/s12943-025-02363-1
https://doi.org/10.1073/pnas.92.7.3046
https://doi.org/10.1073/pnas.1104182108
https://doi.org/10.1155/2018/4379673
https://doi.org/10.3390/biomedicines12020305
https://doi.org/10.3390/jpm15120571
https://doi.org/10.1080/15384101.2016.1252882
https://doi.org/10.3390/cancers13164151
https://doi.org/10.21037/tcr-24-933
https://doi.org/10.1111/cas.15761
https://doi.org/10.3390/biology14070819
https://doi.org/10.1016/j.yexcr.2025.114867
https://doi.org/10.3390/cancers17152484
https://doi.org/10.1126/sciadv.adv6902
https://doi.org/10.1038/s41435-023-00233-8
https://doi.org/10.1016/j.cmet.2022.11.013
https://doi.org/10.3389/fmicb.2025.1704491

	线粒体自噬与结直肠癌：面向精准医疗的深入探索
	摘  要
	关键词
	Mitophagy and Colorectal Cancer: An In-Depth Exploration for Precision Medicine
	Abstract
	Keywords
	1. 引言
	2. 线粒体自噬的分子机制
	3. 线粒体自噬与结直肠癌发生发展
	4. 线粒体自噬与结直肠癌治疗抵抗
	4.1. 保护性质控与抗凋亡机制
	4.2. 非编码RNA与转录程序驱动耐药
	4.3. 代谢适应与线粒体稳态维持
	4.4. 肿瘤休眠与残留细胞存活
	4.5. 放疗应激与线粒体动力学调控

	5. 线粒体自噬与肿瘤微环境
	6. 总结
	参考文献

