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Abstract: In recent years, the use of the body's immune system for anti-tumor immunotherapy has received
extensive attention. However, the immunosuppressive tumor microenvironment (TME) limits the effect of
immunotherapy. Therefore, overcoming the limitations of TME and immunosuppressive cells plays an important role
in tumor immunotherapy. Nano agents have great potential to reprogram the immunosuppressive microenvironment
and provide an effective strategy for immunotherapy. With the continuous development of active targeting nano
carrier technology and the deepening of the research on drug action sites, subcellular organ targeting nano carrier
materials with more accurate active targeting function have also attracted more and more attention. This review
will briefly introduce the relationship between subcellular organelles and tumor, summarize the design strategy and
research progress of targeted nano drug delivery system based on the characteristics of acidity, reactive oxygen
species (ROS) activity, immunogenicity, and TME of immunosuppressive cells, to provide reference for the
construction of subcellular pathway targeted drug delivery system in tumor immunotherapy.
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Table 1 Way of organelle targeted delivery. TPP: Triphenylphosphonium; SWNT: Single-walled carbon nanotubes; MPTP: 1-Methyl-4-
phenyl-1,2,3,6-tetrahydropyri-dine; a-TOS: a-Tocopherol succinate; CPT: Camptothecin; DMA: Dimethylarsinic acid; PCPK: PpIX-C-PEG-
KKKKKKSKTKC-OMe; APZ: Autophagonizer; HCQ: Hydroxychloroquine

Organelle Targeting mechanism Related pathway Drug Ref.
Mitochondria Membrane potential Positively charged compound TPP [10]
R (FxR), [11]

Positively charged nanoparticles SWNT [12]

Outer membrane Membrane permeability rotating hole MPTP [13]

a-TOS [14]

Cell respiratory inhibitor CPT [15]

Membrane targeted Membrane targeted protein shFAM [16]

Membrane dual-targeted peptide M-ChiP [17]

Outer membrane permeability Membrane fluidity PEG-PE [18]

Membrane fusion ER liposome [19]

Membrane permeability KDEL peptide [20]

Endoplasmic reticulum Oxidative stress response Stress pathway activator KIRA6 [21]
Kinase phosphorylation agonist DMA [22]

Targeting peptide Stress targeting peptide FAL peptide [23]

Plasma membrane targeting peptide PCPK peptide [24]

Lysosome Change pH Neutralization pH SB365 [25]
Increase pH CLCN3 [26]

Outer membrane permeability Autophagy inhibitor Lys05 [27]

Membrane integrity Autophagy inhibit factor APZ [28]

Destructive drugs Cordycepin [29]

Manipulation autophagy Inhibition of autophagy HCQ [30]

Promote autophagy Fucosidase 1 [31]

Golgi Change structure Destroy structural integrity Camithromycin | [32]
Destroy functional integrity Chondroitin sulfate [33]

Destroy stability Brefeldin A [34]

Change pH Increase alkalinity NHE7 [35]
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Figure 1 Subcellular targeting strategy can significantly enhance the activity of reactive oxygen species (ROS). A: Proposed mechanisms

underlying the dimethylarsinous acid (DMA") -induced endoplasmic reticulum (ER) stress. (Adapted from Ref. 22 with permission.

Copyright © 2012 Elsevier Inc.); B: Proposed mechanism for the mitochondria-specific self-circulation of CPT release and mtROS burst to

damage mitochondria and initiate cell apoptosis/death by DT-PNs. [Adapted from Ref. 15 with permission. Copyright © The Author(s)
2019]. DT-PNs: Dual-targeted polyprodrug nanoreactors; SH: Sulfhydryl group; PERK: Protein kinase RNA-like ER kinase; mtROS:

Mitochondrial ROS; Cyto C: Cytochrome C
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Subcellular organelle-targeting immunosuppressive cells in the tumor microenvironment (TME). A: Dual inhibition of

endoplasmic reticulum stress and oxidation stress manipulates the polarization of macrophages under hypoxia to sensitize immunotherapy.

(Adapted from Ref. 21 with permission. Copyright © 2021 American Chemical Society); B: The mitochondrial-associated signaling,

resulting in tricarboxylic acid (TCA) cycle intermediates accumulation and mtROS-dependent signature. (Adapted from Ref. 59 with

permission. Copyright © Springer Nature Limited 2019). TAMs: Tumor-associated macrophages; KIRA6: Kinase inhibiting RNase

attenuator 6; MCT: Monocarboxylate transporters; IREla: Inositol-requiring transmembrane kinase/endonuclease la; STAT: Signal

transducer and activator of transcription; FAO: Fatty acid oxidation; EMT: Epithelial-mesenchymal transition; OXPHOS: Oxidative

phosphorylation
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Figure 3 ICD inducers directly target and trigger subcellular organelle response. A: Ds-sP/TCPP-T®® can accumulate in the ER and generate
ROS under NIR laser irradiation, resulting in ER stress that amplifies ICD. (Adapted from Ref. 64 with permission. Copyright © 2020
American Chemical Society); B: The antitumor mechanism of FAL-ICG-HAuUNS plus FAL-Hb-lipo. [Adapted from Ref. 23 with permission.
Copyright © The Author(s) 2019]; C: The endocytosis and the mitochondria target delivery of M-ChiP. (Adapted from Ref. 17 with permission.
Copyright © 2018 Elsevier Ltd.); D: The proposed mechanism of TPE-DPA-TCyP as an effective ICD inducer for antitumor immunity.
(Adapted from Ref. 66 with permission. Copyright © 1999-2022 John Wiley & Sons, Inc.). HOMO: Highest occupied molecular orbital;
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W 156 57 TCPP-T= [4,4',4" 4" - (porphyrin-5,10,15, JR A A A 2 . Zhang ST R SX Sl K9 P9 5T R0 5

20-tetrayl)tetrakis(N-(2-((4-methylphenyl)sulfonamido)
ethyl)benzamide)], 7EIEZLAMEOEIRSS T, Honr L 3h40
Tea) A J5it X 0 2 3 Je) 30 R TBOR =1 ROS, AT 5 ERS,
PRI ICD, WU S B 4u L, 38 5 S VR 9T RUR o B4,
Luo ™I JF & 7 — 4 i M9 I ) i (ER-targeting
pardaxin, FAL) 1& 1fi ) Ifil 21 & [ g 5 & (hemoglobin
liposome, Hb-lipo) 1 FAL 45 ffi fit) 5] s 5 &3 4> g K hi
(FAL-indocyanine green-hollow gold nanospheres, FAL-
ICG-HAUNS) XUE “ N 5T W T 3745 25 R 4. 45 R BoR,
HAERE 4K RGAH L, BRI N BT 90K R G AEIL
LAMGHRES TS 1K ERS 51 1 CRT Y
Fe o ST BEE ) 1 0 doe A % I 4 IR #E 1] D' 3 )
TN 22—, P AR v 4 R 5 L A e A A
7 U A R AR I E S, A RN

A] ff % & K (PpIX-C6-PEG8-KKKKKKSKTKC-Ome,
PCPK), A i 3L B [ra) 11 1 P i 9 437 47 R 200 i 453 495 AH
KO3 A BORETI, LA 06 30 0 I S 5 30 7 RUR .
B2, A BT PR ) AR G O M T O L R 2 T ROS 1Y
ERS, #2123 T ICD AH K f 1097 I RCR, IF Bos
iR A0 R T R

342 LRRMAFRE  HuE MM ICD SRR
ARR, Al F DOGBOR A 2EA 1155 5 77 HE DA i
KIIICD 28 . Chen &N T T — AL /1451
A HILEL) (tetraphenylethene, TPE-DPA-TCyP), ]
P SR IR AR AR T R SIS BN T A RS T B v T M e 4
PR B A S A N W, DT S8 B 22 ) R A /e e T T
42 ROS. 4N K3 5 4t fie 52 I 7E i Ve 4 1 2 H 4 58
Rr i) FE IR AR, JRAE IR SR A T 51 R SRR S8 AL B



- 1778 - 22224 Acta Pharmaceutica Sinica 2022, 57(6): 1771 -1780

2 AR OK B 20 2 BohL i 5 A e JE M BE T ORI
LR, FEIUE T 2R A A R RE K B 5 R S R
eI Bk, 755 REL RS MR — MRS
RO G T SR, 7E 5] R & R UL 1CD R0
FR) ] A i 2 IR A A 7 12 8 R 5
343 ZERAFRARNEBEERERK  BORL A A 4 i i
TE 2 35 1 v A R RS 1 T T R A AR A . Wang
SO L1 T R R A 5 B SOUREE [ )R B R 40 KR
FEBNITIRIT « HRA IRAKRLA B HA R w2
FIROS A4 AR 5 66 7o Be Ak, RUHE 1) P A Bh T e
7R AR WK 1X (protoporphyrin 1X, PplX) 7£ ¥ 41 fid 25 Ji
REBETHC A2 B ROS, H T34 58 0 50 7097 1L BB 7 R
SR F G 27 A A AL AR 1 S R ) i A 338 R g
B3, 5k T X0 EE ' SR I S ' R %o 24 i S R 240
W% IR 185 B DR T A SRR 4R . 2R A4 HE 1) ¥ 56 5
JIIRIT A B33k — 20 B AR 2 WL A 5 FL A7 A K 41 i
iKY, RN E T 5 IRAE, S IR ) s RO R
T o WM TT AR A A 5 SR W, AR A 5T 5 AL [+
563N J1R ST AT AEJRD AN BSE IR 515G T S B4 8
PR B KAk o RUHE [ SR B A UIE ] & — AR A AT 1)
PR BT IR S BRI B
4 RES5RE

G2V R R G IR &, AN R w]1E 3/ Fir
Byl 43 D24 58 E Wi Rk 2 R I R R B 24 %
Gu; GBI T KA AL B ) oK B ) 2 R 4 B
VDR SE T A B B2 RS . TR RR AR T
P20 B AL 8036 245 R G A, SRS 251 0T A
BHRRIE REAL A B S5 HEAT 27528 18 R 2 Bt .

I BT 0 4 1) MV 20 1D 2% 1) 24 P 3 3R Wt AR 22
B ECIE S H T I R B B % e IRIR 2 Bl . O 3044
ARG FL IR BE T AR 2593408 R G RE 7 B0 PEFE )
S 5 B e 106 3 Y 20 i SR 240 i Ay B Y K
5o DRIUGIRN 17 il SV 200 i 25 32 ) 9 KB 128 2R 5 7 40
P IE ST S AF Oy B I 4 P 2 P K 0
% RGBT E SR BT ARG B 4K 1 ) 5 4 2
JEL T () B LD BRAL A EAE . @ W RE TR R
JUF- P 33 28 240 B 1) 0 Jo 0 0 P P 4 2R e i34 4 i
WigHi. BRIk, 770 VT Al 48 K 21k 1) Py A4 ik ik Rg
T 0 2517 8 300 AN A A ) JE S A A I A R O DR B
VD EE VR RE T, R R 2K R 2R R R
SE A 25 (L . B 5 .20 B % A AH TR F - 4t
P A FH PR 520 248 1P A0 522 o 48 1) T 40 85 £ 38 028 8 %6
RS [ — b 2 2 T V20K B U VR IT ROR, ASHERR
S R N A 1) 22 AN PEAE H A OGR4 2%, DAk 3
LEEIRITRUR .

AR SCAE X6 I 200 i 2 34 420 346 24 5 I R R R Bk AR AR
BN HEER b, X TME (54 s S 45 2 ey BRI AT T
W25 VA9, FEARHE SR T 55 B8 7 W ROS 78 PEAIK | Fa s
iR % G 2% 00 ) 200 PGP 358 5 et 0 S T 47 e 8 2 1)
B2 RGN AT T A LR

T I R T 2 P S (0 AT AT SR, T I R 1 B 1
FLFE P T I LR I A | R SR AR TE P I I 4
FEYIK G 2305 R G0 CRCN 24 T A, AL FE T 41
AT AL S 22 B B 20 B P 2 W R R R AT M )
PEE b K A0 N 52 . B 1 S0 40 B 8 2 R VR 9T [ 7
TERE AR, IR &2 IR T R 3m AE 4 &, 5 50 TME 98
I7 07 ICAREE £, A7 L [R] FF ) fifoJ8g BB [ YA T 14081 SR T
B A BRI BRI R, BB REHE R %
G REE R I U A P B L ) 0 Y S A T
1M 8 S S A T g — 2 FH T 2 o I 4 B 2 A DG L 4
J R R W AR T

8 5 N AT 285 1 b 93 7 R0 AL DA R 9 A BT R A
& S8R TT 2 Bl TR 25 P 16 97 148 D3 A S0k 61T
IR G 8 VR T IEAE B I R S 8 1 4 0 5, i JRg
0 ) e A AR 58 100 30 R % L T JRE G 2 A T 3 o
(1 % 2 R BBl L PD-1 B PDL-1. TIGIT) 25 % 3% T ) 7%
3 OIE H e LA I L, A 2T TME IR 42 13T
T S 01 0 5 S ) 3 25 R G ST A A EE IR R
5 5 R 5

B A SR IO IO B BT RO
5 BRI A7 57 SCHRAS 22 S0 25 i B0 67 53 SCHR 0N R
EREEN NS & L L BT Sk

FUZ RS A LRI N 25 B 51 I SCHER TR 7 SRS
B ATA PR R 25 7 5 o BT A AR 2 38 75 B AN A AEAT A F)
FERUIEN

References

[1] Han M, Li C, Guo WW, et al. Mitochondrial drug delivery for
cancer therapy [J]. Acta Pharm Sin (% 2% 2% #}), 2016, 51: 257-
263.

[2] Rajendran L, Knolker HJ, Simons K. Subcellular targeting
strategies for drug design and delivery [J]. Nat Rev Drug Discov,
2010, 9: 29-42.

[3] Mukalel AJ, Riley RS, Zhang R, et al. Nanoparticles for nucleic
acid delivery: applications in cancer immunotherapy [J]. Cancer
Lett, 2019, 458: 102-112.

[4] Gras JA, Ré RC, Pérez A, et al. Rectal cancer treatment (PDQ®):
health professional version-PDQ cancer information summaries
[9]. Kidney Int, 2002, 67: 1622-1629.

[5] Tian JW, Ding L, Ju HY, et al. A multifunctional nanomicelle for

real-time targeted imaging and precise near-infrared cancer therapy



S REAEAE IR AR 5 U T TR A 8 v 32 2 R G T Ut R

1779

6]

[71

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

(19]

[20]

[J]. Angew Chem, 2015, 53: 9544-9549.

Wallace DC. Mitochondria and cancer [J]. Nat Rev Cancer,
2012, 12: 685-698.

Koshkaryev A, Piroyan A, Torchilin VP. Increased apoptosis in
cancer cells in vitro and in vivo by ceramides in transferrin-modi-
fied liposomes [J]. Cancer Bio Ther, 2012, 13: 50-60.

lancu C, Mocan T, Mocan L, et al. Photothermal treatment
of liver cancer with albumin-conjugated gold nanoparticles
initiates Golgi apparatus-ER dysfunction and caspase-3 apoptotic
pathway activation by selective targeting of Gp60 receptor
[J]. Int J Nano, 2015, 10: 5435-5445.

Ohashi Y, Okamura M, Katayama R, et al. Targeting the Golgi
apparatus to overcome acquired resistance of non-small cell lung
cancer cells to EGFR tyrosine kinase inhibitors [J]. Oncotarget,
2018, 9: 1641-1655.

Han M, Vakili MR, Abyaneh HS, et al. Mitochondrial delivery of
doxorubicin via triphenylphosphine modification for overcoming
drug resistance in MDA-MB-435/DOX cells [J]. Mol Pharm,
2014, 11: 2640-2649.

Wisnovsky S, Wilson J, Radford R, et al. Targeting mitochondrial
DNA with a platinum-based anticancer agent [J]. Chem Biol,
2013, 20: 1323-1328.

Zhou FF, Xing D, Wu BY, et al. New insights of transmembranal
mechanism and subcellular localization of noncovalently modi-
fied single-walled carbon nanotubes [J]. Nano Lett, 2010, 10:
1677-1681.

Gogvadze V, Orrenius S, Zhivotovsky B, et al. Mitochondria as
targets for chemotherapy [J]. Apoptosis, 2009, 19: 57-66.

Zhao Y, Neuzil J, Wu K. Vitamin E analogues as mitochondria-
targeting compounds: from the bench to the bedside? [J]. Mol
Nutr Food Res, 2009, 53: 129-139.

Zhang W, Hu X, Shen Q, et al. Mitochondria-specific drug
release and reactive oxygen species burst induced by polypro-
drug nanoreactors can enhance chemotherapy [J]. Nat Commun,
2019, 10: 1704.

Gao Z, Li Y, Wang F, et al. Mitochondrial dynamics controls
anti-tumour innate immunity by regulating CHIP-IRF1 axis
stability [J]. Nat Commun, 2017, 8: 1805-1818.

Cheng H, Zheng RR, Fan GL, et al. Mitochondria and plasma
membrane dual-targeted chimeric peptide for single-agent syner-
gistic photodynamic therapy [J]. Biomaterials, 2019, 188: 1-11.
Wang J, Wang Y, Liang W, et al. Delivery of drugs to cell mem-
branes by encapsulation in PEG-PE micelles [J]. J Control
Release, 2012, 160: 637-651.

Pollock S, Antrobus R, Newton L, et al. Uptake and trafficking
of liposomes to the endoplasmic reticulum [J]. FASEB J, 2010,
24:1866-1878.

Wang T, Bai J, Jiang X, et al. Cellular uptake of nanoparticles by
membrane penetration: a study combining confocal microscopy
with FTIR spectroelectrochemistry [J]. ACS Nano, 2012, 6:

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

31

[32]

[33]

[34]

1251-1259.

Jiang M, Li X, Zhang J, et al. Dual inhibition of endoplasmic
reticulum stress and oxidation stress manipulates the polarization
of macrophages under hypoxia to sensitize immunotherapy [J].
ACS Nano, 2021, 15: 14522-14534.

Naranmandura H, Shi X, Koike S, et al. The endoplasmic
reticulum is a target organelle for trivalent dimethylarsinic
acid (DMA™)-induced cytotoxicity [J]. Toxicol Appl Pharmacol,
2012, 260: 241-249.

Li W, Yang J, Luo L, et al. Targeting photodynamic and photo-
thermal therapy to the endoplasmic reticulum enhances immuno-
genic cancer cell death [J]. Nat Commun, 2019, 10: 3349.

Zhang C, Gao F, Wu W, et al. Enzyme-driven membrane-targeted
chimeric peptide for enhanced tumor photodynamic-immuno-
therapy [J]. ACS Nano, 2019, 13: 11249-11262.

Hong JM, Kim JH, Kim H, et al. SB365, pulsatilla saponin D
induces caspase-independent cell death and augments the anti-
cancer effect of temozolomide in glioblastoma multiforme cells
[J]. Molecules, 2019, 24: 3230-3246.

Zhang Y, Zhou L, Zhang J, et al. Suppression of chloride
voltage-gated channel 3 expression increases sensitivity of human
glioma U251 cells to cisplatin through lysosomal dysfunction [J].
Oncol Lett, 2018, 16: 835-842.

Zhu SY, Ren C, Yao RQ, et al. Lysosome damage and cell death:
novel therapeutic target for human diseases [J]. Prog Physiol Sci
(FEELRL 22t ), 2021, 52: 111-116.

Hwang HY, Cho YS, Kim JY, et al. Autophagic inhibition via
lysosomal integrity dysfunction leads to antitumor activity in
glioma treatment [J]. Cancers, 2020, 12: 543-566.

Hueng DY, Hsieh CH, Cheng YC, et al. Cordycepin inhibits
migration of human glioblastoma cells by affecting lysosomal
degradation and protein phosphatase activation [J]. J Nutr
Biochem, 2017, 41: 109-116.

Liu LQ, Wang SB, Shao YF, et al. Hydroxychloroguine poten-
tiates the anti-cancer effect of bevacizumab on glioblastoma
via the inhibition of autophagy [J]. Biomed Pharmacother,
2019, 118: 109339.

Xu L, Li Z, Song S, et al. Downregulation of a-1-fucosidase 1
suppresses glioma progression by enhancing autophagy and
inhibiting macrophage infiltration [J]. Cancer Sci, 2020, 111:
2284-2296.

Woldemichael GM, Turbyville TJ, Linehan WM, et al. Carmino-
mycin | is an apoptosis inducer that targets the Golgi complex in
clear cell renal carcinoma cells [J]. Cancer Res, 2011, 71: 134-142.
Luo J, Zhang P, Zhao T, et al. Golgi apparatus-targeted
chondroitin-modified nanomicelles suppress hepatic stellate
cell activation for the management of liver fibrosis [J]. ACS
Nano, 2019, 13: 3910-3923.

Yu RY, Xing L, Cui PF, et al. Regulating Golgi apparatus by
co-delivery of COX-2 inhibitor and brefeldin A for suppression



1780

24522244 Acta Pharmaceutica Sinica 2022, 57(6): 1771 1780

[35]

[36]

371

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

of tumor metastasis [J]. Biomater Sci, 2018, 6: 2144-2155.
Galenkamp KM, Sosicka P, Jung M, et al. Golgi acidification by
NHE? regulates cytosolic pH homeostasis in pancreatic cancer
cells [J]. Cancer Discov, 2020, 10: 822-835.

Liu CG, Han YH, Kankala RK, et al. Subcellular performance of
nanoparticles in cancer therapy [J]. Int J Nano, 2020, 15: 675-704.
King AP, Wilson J. Endoplasmic reticulum stress: an arising
target for metal-based anticancer agents [J]. Chem Soc Rev, 2020,
49:8113-8336.

Ho N, Xu C, Thibault G. From the unfolded protein response to
metabolic diseases-lipids under the spotlight [J]. J Cell Sci,
2018, 131: jcs199307.

Oakes SA. Endoplasmic reticulum stress signaling in cancer
cells [J]. Am J Pathol, 2020, 190: 934-946.

Yan YY, He M, Wei MJ. Correlations of endoplasmic reticulum
stress and cancer drug resistance [J]. Chin Pharm Bull (+ [E 245
2£3@4R), 2015, 31: 461-464.

Misuth M, Joniova J, Horvath D, et al. The flashlights on a dis-
tinct role of protein kinase C ¢d: phosphorylation of regulatory
and catalytic domain upon oxidative stress in glioma cells [J].
Cell Signal, 2017, 34: 11-22.

Halberg N, Sengelaub C, Navrazhina K, et al. PITPNC1 recruits
RAB1B to the Golgi network to drive malignant secretion [J].
Cancer Cell, 2016, 29: 339-353.

Tan X, Banerjee P, Guo HF, et al. Epithelial-to-mesenchymal
transition drives a pro-metastatic Golgi compaction process
through scaffolding protein PAQR11 [J]. J Clin Invest, 2016,
127:117-131.

Newmeyer DD, Ferguson-Miller S. Mitochondria: releasing
power for life and unleashing the machineries of death [J]. Cell,
2003,112:481-490.

Spela Z, Petra K, Zariwala MG, et al. Design and development
of novel mitochondrial targeted nanocarriers, DQAsomes for
curcumin inhalation [J]. Mol Pharm, 2014, 117: 2334-2345.
Davidson SM, Jonas O, Keibler MA, et al. Direct evidence
for cancer-cell-autonomous extracellular protein catabolism in
pancreatic tumors [J]. Nat Med, 2016, 23: 235-241.

Levy J, Towers CG, Thorburn A. Targeting autophagy in cancer
[J]. Nat Rev Cancer, 2017, 17: 528-542.

Zhou W, Guo Y, Zhang X, et al. Lys05 induces lysosomal mem-
brane permeabilization and increases radiosensitivity in glioblas-
toma [J]. J Cell Biochem, 2020, 121: 2027-2037.

Zhou ZY, Li JL. Theory and treatment progress of tumor
microenvironment [J]. Oncol Prog (J& it ¥ J2), 2019, 17: 2737-
2740, 2780.

Luo C, Sun J, Liu D, et al. Self-assembled redox dual-responsive
prodrug-nanosystem formed by single thioether-bridged pacli-
taxel-fatty acid conjugate for cancer chemotherapy [J]. Nano Lett,
2016,16:5401-5408.

Branca MA. Rekindling cancer vaccines [J]. Nat Biotechnol,

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

2016, 34: 1019-1024.

Ott PA, Hodi FS. Talimogene laherparepvec for the treatment of
advanced melanoma [J]. Clin Cancer Res, 2016, 22: 3127-3131.
Huang SJ, Qiu XD, Li WY, et al. Cellular crosstalk and tumori-
genic mechanisms in tumor microenvironment [J]. Chin Bull
Life Sci (4= F}4#), 2020, 32: 315-324.

Li T, Mo X, Jiang Z, et al. Study of aB-crystallin expression in
Gerbil BCAO model of transient global cerebral ischemia [J].
Oxid Med Cell Longev, 2012, 2012: 945071.

Li W, Cheng H, Li G, et al. Mitochondrial damage and the road
to exhaustion [J]. Cell Metab, 2020, 32: 905-907.

Yu YR, Imrichoca H, Wang HP, et al. Disturbed mitochondrial
dynamics in CD8" TILs reinforce T cell exhaustion [J]. Nat
Immunol, 2020, 21: 1540-1551.

Vardhana SA, Hwee MA, Berisa M, et al. Impaired mitochondrial
oxidative phosphorylation limits the self-renewal of T cells
exposed to persistent antigen [J]. Nat Immunol, 2020, 21: 1022-
1033.

Mitsopoulos P, Suntres ZE. Protective effects of liposomal
N-acetylcysteine against paraquat-induced cytotoxicity and
gene expression [J]. J Toxicol, 2011, 2011: 808967.

Ippolito L, Morandi A, Taddei ML, et al. Cancer-associated fibro-
blasts promote prostate cancer malignancy via metabolic rewiring
and mitochondrial transfer [J]. Oncogene, 2019, 38: 5339-5355.
Chen H, Chan DC. Mitochondrial dynamics--fusion, fission,
movement, and mitophagy--in neurodegenerative diseases [J].
Hum Mol Genet, 2009, 18: R169-R176.

Youle RJ, Van D. Mitochondrial fission, fusion, and stress [J].
Science, 2012, 337: 1062-1065.

Otera H, Mihara K. Molecular mechanisms and physiologic
functions of mitochondrial dynamics [J]. J Biochem, 2011, 149:
241-251.

Galluzzi L, Buqué A, Kepp O, et al. Immunogenic cell death in
cancer and infectious disease [J]. Nat Rev Immun, 2016, 17:
97-111.

Deng H, Zhou Z, Yang W, et al. Endoplasmic reticulum targeting
to amplify immunogenic cell death for cancer immunotherapy
[J]. Nano Lett, 2020, 20: 1928-1933.

Dai Z, Tang J, Gu Z, et al. Eliciting immunogenic cell death via
a unitized nanoinducer [J]. Nano Lett, 2020, 20: 6246-6254.
Chen C, Ni X, Jia S, et al. Massively evoking immunogenic cell
death by focused mitochondrial oxidative stress using an AIE
luminogen with a twisted molecular structure [J]. Adv Mater,
2019, 31: e1904914.

Garg A, Krysko D, Verfaillie T, et al. A novel pathway combining
calreticulin exposure and ATP secretion in immunogenic cancer
cell death [J]. EMBO J, 2014, 31: 1062-1079.

Christoph A, Sonja F, Petra W, et al. Indocyanine green (ICG)
and laser irradiation induce photooxidation [J]. Arch Dermatol
Res, 2000, 292: 404-411.



