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[Abstract] Objective: To investigate the mechanisms by which calpain small subunit 1 (CAPN4) regulates cisplatin resistance and
cancer stem cell (CSC) stemness in lung adenocarcinoma, and to provide experimental evidence for reversing drug resistance through
targeting CSC stemness. Methods: Tissue samples were collected from 10 lung adenocarcinoma patients who underwent surgical
resection at Fujian Cancer Hospital from January 2023 to January 2024. Immunohistochemistry (IHC) stining was used to detect the
differential expression of CAPN4 in five cisplatin-resistant and five cisplatin-sensitive lung adenocarcinoma tissues, followed with a
histological scoring (H-score). CAPN4 gene expression-related survival analysis in lung cancer patients was conducted using The
Cancer Genome Atlas (TCGA) database and Gene Expression Profiling Interactive Analysis (GEPIA) platform. Additionally, tissue
samples from two cisplatin-resistant and two cisplatin-sensitive lung adenocarcinoma cases were collected to establish lung
adenocarcinoma organoid (PDO) models. H-E and IHC staining were used to assess the morphological consistency between PDOs and
the primary tumors. CAPN4 gene expression was silenced using lentivirus-mediated shRNA transduction. The expression levels of stem
cell markers ALDH1A1, CD133, Nanog, and SOX9 were detected at both the gene and protein levels using quantitative polymerase
chain reaction (qQPCR) and Western blotting (WB), respectively. The sensitivity of CAPN4-knockdown PDOs to cisplatin was evaluated
using the adenosine triphosphate (ATP) assay, and the apoptosis was assessed using the caspase-3 assay. Results: IHC results showed

that CAPN4 protein expression was significantly upregulated in cisplatin-resistant lung adenocarcinoma tissues (P < 0.05). TCGA

[(EE&mB] ada ARREHS (No. 2022J05075) « 48 244 AR fE R 75 474 T A A 55 770 H (No. 2022GGA030) ;
HEEAHIA 2 40 H (No. 2021Y9198) 5 4 2 T 2= 5t = )2 A A 85392 51 H (No. 2022YNGO03)

HEEBN] kR E1992—), L, T+, BB 7T 5, 322 F IR 4 LTI 7T

DBEEE] R G SR E & B R 5 20




© 682 -

rh R AE MR T 2R &, 2025, 32(7)

cohort analysis revealed that high CAPN4 expression was significantly associated with poor prognosis (reduced OS) in lung

adenocarcinoma patients (HR = 1.4, P < 0.05). PDOs derived from cisplatin-resistant patients exhibited significant upregulation in

CAPN4 protein and stemness markers at both gene and protein levels (all P < 0.05). Cisplatin sensitivity assays demonstrated that

PDOs derived from cisplatin-resistant patients had significantly higher IC,, values than those from cisplatin-sensitive patients

(P < 0.05). After CAPN4 knockdown, the expression of stem cell makers in PDOs derived from cisplatin-resistant patients were

significantly reduced, and their sensitivity to cisplatin was enhanced (P < 0.05). Conclusion: Knockdown of CAPN4 reduces stem cell

marker expression and enhances cisplatin sensitivity in lung adenocarcinoma PDOs, providing a potential therapeutic target for

reversing cisplatin resistance in lung cancer.
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1 PDO %5 & & 2 il /> (3D, P<0.01). It4h, @it PDO [, M52 1 PDO &
ATP 354601 /2 B, CAPN4 R il j& PDO 135 P & 3% [%

A

I ﬁ“*ﬂ%‘%

AT 5
(TTF-1) | 90’4 o0 Ot 90** oOF
C
mPDO#I0  EPDOAG
s 3 OIPPO#1 CIPDO#s
Z ERES
B
®
2
g
ALDHIAI CDI133  SOX9 Nanog
D N E < PDOAI0], = PDO#GY, | PDOALO}, +PDOKSY,
NI ST - pu ~PDO#1 I*=~PDO#5
& o o 90%‘: mPDOA10 100, PDO#1 PDO#5
S 3 &k  Oppodl - 80 80 1
- d
aroHiAl [ | R 207 BERGlS B S =0
SO% [ e s = | 115 % 83
E 40 =
Nonog 6 - B 510 23
¢ z = 2 £ 20
CDI133 g e % 0.5 1
o . . y
Pactin | S w— - - O 0 50 100 150 05 10 15 20 25
ALDHIAl SOX9 Nanog CD133 J||ﬁﬁ3%€§/(}1m01lfl> Jﬂﬁ’f‘ﬂ%ﬂﬁ/(pmolL')

A il 21 2L it iR PDO ) H-E 55 THC Bt 5t LE I, LU PDO 45 (PDO#10 Fll PDO#6 KI5 T I it 24 3 , PDO#1 Al
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2.4 T CAPN4 3 5% Ifi B2 /% PDO X IR 4h &9 45 &t
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