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[ Abstract ] Objective: To investigate the effects and mechanisms of deubiquitinating
enzyme Josephin domain containing 2 (JOSD2) on susceptibility of non-small cell lung
carcinoma (NSCLC) cells to anti-cancer drugs. Methods: The transcriptome expression
and clinical data of NSCLC were downloaded from the Gene Expression Omnibus. Principal
component analysis and limma analysis were used to investigate the deubiquitinating enzymes
up-regulated in NSCLC tissues. Kaplan-Meier analysis was used to investigate the
relationship between the expression of deubiquitinating enzymes and overall survival of
NSCLC patients. Gene ontology enrichment and gene set enrichment analysis (GSEA)
were used to analyze the activation of signaling pathways in NSCLC patients with high
expression of JOSD2. Gene sel variation analysis and Pearson correlation were used to
investigate the correlation between JOSD2 expression levels and DNA damage response
(DDR) pathway. Western blotting was performed to examine the expression levels of
JOSD2 and proteins associated with the DDR pathway. Immunofluorescence was used to
detect the localization of JOSD2. Sulforhodamine B staining was used to examine the
sensitivity of JOSD2-knock-down NSCLC cells to DNA damaging drugs. Results:
Compared with adjacent tissues, the expression level of JOSD2 was significantly up-
regulated in NSCLC tissues (P<0.05), and was significantly correlated with the prognosis
in NSCLC patients (P<0.05). Compared with the tissues with low expression of JOSD2,
the DDR-related pathways were significantly upregulated in NSCLC tissues with high
expression of JOSD2 (all P<0.05). In addition, the expression of JOSD2 was positively
correlated with the activation of DDR-related pathways (all P<0.01). Compared with the
control group, overexpression of JOSD2 significantly promoted the DDR in NSCLC cells.
In addition, DNA damaging agents significantly increase the nuclear localization of
JOSD2, whereas depletion of JOSD2 significantly enhanced the sensitivity of NSCLC
cells to DNA damaging agents (all P<0.05). Conclusion: Deubiquitinating enzyme
JOSD2 may regulate the malignant progression of NSCLC by promoting DNA damage
repair pathway, and depletion of JOSD2 significantly enhances the sensitivity of NSCLC
cells to DNA damaging agents.
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[ 458818 ] 3E /) 29 B/ & (non-small cell lung carcinoma, NSCLC) ; & 72 % 44 B
(deubiquitinating enzymes, DUB) ; £ Bt % 7+ 8] B (sulforhodamine B,SRB) ; &%) & %~
% M) 3% 2 %& 8 (Josephin domain containing 2, JOSD2) ; - i B, -3- B B2 it & B4
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(glyceraldehyde-3-phosphate dehydrogenase, GAPDH ) ;4" , 6- =k A& -2-5K 3K v3| =k (4',
6-diamidino-2-phenyl indole , DAPI) ; & B A4k 3 (Gene Ontology, GO) ; A A & & & 4
#r (Gene Set Enrichment Analysis, GSEA) ; )& B % & 5+ % #7 (Gene Set Variation
Analysis, GSVA) ; B B2 1L 20 & & H2AX (gamma-HZA histone family member X,
v-H2AX) ; BF 8% 3 2% » % (phosphate buffered saline, PBS) ; 4~ 0.05% =t i%-20 #) PBS
(PBS with 0.05% Tween-20, PBST) ; & & B Kk 26S 1 & 4 ATP % (proteasome 26S
subunit, non-ATPase, PSMD) ;32 & 45 F 1 e TEF Rk % & (ubiquitin—speciﬁc proteases ,
USP) ; DNA #5145 K (DNA damage response, DDR) ; 347 4] 7% & (half maximal inhibitory
concentration, IC,) ; Kirsten X & K J& J& 9% A B Bl B 4 (Kirsten rats arcomaviral
oncogene homolog, KRAS) ; & & %A K B F i 4k (epidermal growth factor receptor,
EGFR) ; 18] Mk € J% % B2 (anaplastic lymphoma kinase , ALK) ; "3 "% i 2, 3-8 A &
B (indoleamine 2, 3-dioxygenase, IDO) ; Yes #8 % & & (Yes-associated protein,
YAP) ; B A PDZ % & 5 0 3% 3 23 7% B - (transcriptional coactivator with PDZ-
binding motif, TAZ) ; i 28 % B1(catenin betal , CTNNB1) ; 2% & AL Z Bt B84 (histone
deacetylase, HDAC) ; ¥ 3F F] /8 K 3% i 4 (non-homologous end joining, NHEJ) ; LA%

% 48 5% 25 B (breast cancer-related gene, BRCA)
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differentially expressed genes in the JOSD2

high-expression group
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Figure 5 Gene set enrichment analysis of differentially expressed genes in the JOSD2 high-expression group
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