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Abstract: Pyroptosis, as a form of immunogenic cell death mediated by the gasdermin protein family, not only di-
rectly kills tumor cells, but also activates systemic anti-tumor immune responses. Traditional chemotherapy drugs in-
duce pyroptosis have limitations such as drug resistance, systemic toxicity and inflammatory out of control. Photother-
apy mediated by near-infrared light (such as photodynamic therapy, photothermal therapy) provides a new direction
for the precise activation of pyroptosis with its spatio-temporally controllability and low side effect characteristics.
This review systematically summarizes the core mechanism of photopyroptosis and the research progress of immuno-
therapy initiated by spatio-temporally controlled pyroptosis activation through photo-controlled ROS generation
(PDT) , photothermal therapy (PTT), photoredox catalysis, and photo-synergistic therapy. Although photopyropto-
sis still faces challenges of inflammation regulation, hypoxia in tumor microenvironment, and biocompatibility of pho-
tosensitizers, its advantages of combining photo-control precision and pyroptosis immunogenicity provide an innova-

tive strategy for the transition from local killing to systemic immune activation in tumor treatment.
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Fig.3 (a)CA-RE photosensitizer induces pyroptosis of tumor cells'™. (b) CLSM brightfield images of MDA-MB-231 illuminated
at different time after CA-Re treatment, scale bar: 10 pm. (¢)SEM images of dying MDA-MB-231 cells
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Tab. 1 Subcellular localization PDT activates pyroptosis

Photosensitizer Therapy Sub-cellular localization Pyroptosis pathway Ref.
Cu-THBQ/AX Situ-PDT Early endosome Caspase-3/GSDME [29]
Porphyrin/Pyridinium PDT Mitochondrial membrane Caspase-3/GSDME [30]
DPP-QS CT, PDT Lipid droplets Caspase-1/GSDMD [31]
Re(1)-g-C,N, PDT Endoplasmic reticulum Caspase-1/GSDMD [32]
T780T-TPP PDT, PTT Mitochondria Caspase-1/GSDMD [33]
IR700DX-6T PDT Mitochondria Caspase-3/GSDME [34]
ER-ZS PDT Endoplasmic reticulum NLRP3/Caspase-1/GSDMD [35]
CTEP PDT Cell membrane Caspase-1/GSDMD [36]
DPITQ PDT, PTT Plasma membrane and mitochondria Caspase-1/GSDMD [37]
MPBA 14+ PDT Lipid droplets and mitochondria NLRP3/Caspase-1/GSDMD [38]
T-P PDT, PTT Mitochondria and lysosomes Caspase-1/GSDMD [39]

NLRP3/Caspase-1/GSDMD and
BDPd NPs PDT, PTT Lysosomes [40]
Caspase-3/GSDME
Chs-Ce6 PDT Golgi NLRP3/Caspase-1/GSDMD [23]
YBS NPs-RKC PDT Cell membrane Caspase-1/GSDMD [41]
RNA-accumulated areas (e. g. ,
CDs-10 PDT GSDMD [42]
endoplasmic reticulum, nucleolus)
Mito-ZS/Lyso-ZS/ER-ZS PDT Mitochondria, lysosomes, and endoplasmic reticulum  NLRP3/Caspase-1/GSDMD [19]
D1 PDT Cell membrane Caspase-1/GSDMD [43]
aPYCl PDT Cell membrane Caspase-1/GSDMD [28]
LDH@ZnPc PDT Mitochondria NLRP3/Caspase-1/GSDMD [21]
TBD-3C PDT Cell membrane Caspase-1/GSDMD [44]
CA-Re PDT Cell membrane Caspase-1/GSDMD [14]
TBD-R PDT Cell membrane Caspase-1/GSDMD [26]
3M@C PDT Mitochondria Caspase-1/GSDMD [25]
EBSe PDT Lysosomes and the nucleus Caspase-1/GSDMD [45]
Icy-P PDT Mitochondria Caspase-1/GSDMD [46]
PMTPN PDT Plasma membrane Caspase-1/GSDMD [47]
MBTP-PA PDT Endoplasmic reticulum Caspase-1/GSDMD [48]
T-oximer PDT Mitochondria Caspase-1/GSDMD [49]
HDIM PDT Endoplasmic reticulum NLRP3/Caspase-1/GSDMD [50]
Indo-Cy PDT Endoplasmic reticulum NLRP3/Caspase-1/GSDMD [51]
TPSS PDT Cell membrane and mitochondrial Caspase-1/GSDMD [52]
TCF-R PDT Cell membrane GSDMD [53]
Photoredox
Mt-VR-MoO, Mitochondria Cyt c¢/Caspase-3/GSDME [54]
X catalyst

Th-M PDT Mitochondria Caspase-3/GSDME [55]
BTA PDT, PTT Mitochondria Caspase-1/GSDMD [56]

A RPEIRTT o A IR SO R SR B LS RS R
TR T35 5 24 1 SR OGP R 1 5 ROS 5 %
F8 200 T PN 4R A IO 30K T BE B8 AT RGBT £5 T T B
K PTT DA Jai 8 7 T 20 0y Sl 0T 7 1, O i o
TRIT BT SRS
3.2.1 R#dsd BBk

WL RV 2/ TP 259 A 96 —H XL
I ST | B 5 2R 45, Al i i ) %) GSDME | Y cas-
pase-3 5 R A AE T . SR, UF B AL 9T 25 W DA
T 0 205 iV 22 Mo AR R S O A A R OME LU TE
SR LA A EE B BIAE FHBCR IR TP RCR 22, ROR
FRE 7 I RN o Ry T i R b AR ), B ST N
GORARST 251 SO RG-S B R RS8Ot

ARG N B A 14 ey 3B T RN AN K i R il 45 A i
PE AR HE 25 PRI A RT3 A P R O s S LAk T
259 W) I 2 RE MERE I . LA, S BRAL N T Py [ 55
S 00988 20 i B A 405 5 gasdermin BB G, 3 0R £E
T, B8 = B g e e AR . B, Ly P BATE e 3
fitlh 3T — b R T A 20 L 2k 1 BROE 4 oK
Bk RGN GV A G & A 50T 25
P A1 (Decitabine) 28 & , T HOG I IR-820 JF &
Mfi anti-CD11b 3k 15 44 K 2 & ANP®, anti-CD11b
RO 1o IR 3 A Y PR 4 B S 4R
RS S WA R Ik R 38 3% 5 > A K 4 3] 3K e S
DX S A, TR -820 38 A8 S B4 A8 g 44 i) e i b, 74 b Vi
8 GSDME ik ; BbAh , B0 RS 3 caspase-3,
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