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[Abstract] Objective: To investigate the expression patterns and underlying mechanisms of lysyl oxidase (LOX)in ovarian cancer,
and to explore the correlation between its expression level and the clinical characteristics and therapeutic outcomes of the disease.
Methods: The correlations of high LOX expression with the clinicopathological features, treatment outcomes, and prognosis of ovarian
cancer were analyzed by the Cancer Genome Atlas (TCGA). The expression characteristics of LOX mRNA in different ovarian cancer
cells in the tumor microenvironment were explored by the TISCH2 database. The expression pattern of LOX in ovarian cancer tissues
were confirmed through immunohistochemistry. We used siRNA transfection technology to silence the expression and LOX, and then
aralyzed the differentially expressed genes between LOX-silencing and control fibroblasts through RNA sequencing, followed by Gene
Set Enrichment Analysis (GSEA) to identify the signaling pathways that were differentially enriched between the LOX-silenced and the
control groups, with subsequent validation through qRT - PCR. The effect of knocking down LOX in fibroblast on the sensitivity of

ovarian cancer to paclitaxel was analyzed by determining the half-maximal inhibitory concentration (ICs,). Furthermore, Western blot
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and qRT- PCR were performed to analyze the expression levels of LOX in human fibroblasts and mouse fibroblasts (1.929) induced by
paclitaxel. Results: High expression of LOX was significantly associated with the presence of tumors, poor treatment outcomes, and
venous invasion in ovarian cancer. LOX was highly expressed in cancer associated fibroblasts in ovarian cancer. Silencing LOX led to
the downregulation of cell adhesion molecule expression. Paclitaxel induced upregulation of LOX expression in fibroblasts. Knocking
down LOX in fibroblasts increased the sensitivity of co-cultured fibroblasts and tumor cells to paclitaxel. Conclusion: High expression
of LOX is associated with a poor prognosis in ovarian cancer, knocking down LOX in fibroblast may enhance the sensitivity of ovarian

cancer to paclitaxel; the mechanism of LOX may linked to alterations in the expression of cell adhesion molecules in cancer-associated

fibroblasts. Paclitaxel may upregulate the expression of LOX in fibroblasts.
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Table 1 Primer sequences

Gene Organism Forward(5'—3") Reverse(5'—3")
Lox Mus musculus CCTGGCCAGTTCAGCATATAG GTAAGAAGTCCGATGTCCCTTG
LOX Homo sapiens TACCCAGCCGACCAAGATA TGGCATCAAGCAGGTCATAG
B-actin Mus musculus CAGCCTTCCTTCTTGGGTATG GCATAGAGGTCTTTACGGATG
B-ACTIN Homo sapiens AAGGCCAACCGCGAGAAG ACAGCCTGGATAGCAACGTACA
GAPDH Homo sapiens ATTCCACCCATGGCAAATTCC GACTCCACGACGTACTCAGC
CD34 Homo sapiens AATCAGCACAGTGTTCACCAC TGCCCTGAGTCAATTTCACTTC
CLDN2 Homo sapiens GCCTCTGGATGGAATGTGCC GCTACCGCCACTCTGTCTTTG
ITGAV Homo sapiens ATCTGTGAGGTCGAAACAGGA TGGAGCATACTCAACAGTCTTTG
PTPRF Homo sapiens GCTTCGAGGTCATTGAGTTTGA CCCATGTCGATGGAAGGGAA
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Intersectional analysis of proteins significantly up-regulated in omentum metastatic tumor stroma compared with primary ovarian cancer stroma and

mRNA significantly up-regulated in drug-resistant recurrent ovarian cancer samples compared with sensitive recurrent ovarian cancer samples.
1 X EE LA mRNA 5SEERIREE
Figure 1 Intersection plot of significantly up-regulated mRNAs and proteins in the literature

Ky AN, HSARRIAHAM L, LOX mRiAH b kA S AR R R A e, H 3 Rl LOX BR &F X B

Jik 12 20 1 e 5] 5 2 - = (56.2% vs. 43.8%, P < mRNA Rk g5 R —2 (E 2),

2, LOX EREE
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Table 2 Correlation between LOX mRNA levels and clinical characteristics as well as initial treatment outcomes in ovarian

cancer based on the TCGA database analysis [n(%)]
Characteristic Cases(n)  Low expression of LOX(n=190)  High expression of LOX(n=191) P
Age 381 0.801
< 60 years 209 103(49.3) 106(50.7)
> 60 years 172 87(50.6) 85(49.4)
Clinical stage 378 0.196
-1 24 15(62.5) 9(37.5)
-1 354 173(48.9) 181(51.1D
Tumor status 338 <0.001
Tumor free 72 50(69.4) 22(30.6)
With tumor 266 117(44.0) 149(56.0)
Primary therapy outcome 309 0.005
PD/SD/PR 92 34(37.0) 58(63.0)
CR 217 118(54.4) 99(45.6)
Anatomic neoplasm subdivision 359 0.403
Bilateral 257 126(49.0) 131(51.00
Left or right 102 55(53.9) 47(46.1)
Histologic grade 371 0.568
G1-G2 46 21(45.7) 25(54.3)
G3-G4 325 163(50.2) 162(49.8)
Venous invasion 105 0.049
No 41 26(63.4) 15(36.6)
Yes 64 28(43.8) 36(56.2)
Lymphatic invasion 149 0.110
No 48 30062.5) 18(37.5)
Yes 101 49(48.5) 52(51.5)
Tumor residual 337 0.184
No 68 39(57.4) 29(42.6)
Yes 269 130(48.3) 139(51.7)

PD: Progressive disease; SD: Stable disease; PR: Partial response; CR: Complete response.
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Kaplan -Meier overall survival curves of patients with high or low LOX expression. with the probes of 215446_s_at (A), 213640_s_at (B) , and

204298_s_at(C).
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Figure 2 Three different LOX probes were used to detect the correlation between the expression levels of LOX and the

overall survival of ovarian cancer patients
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OV-CAR3: 130.78 ng/mLwvs. 1 924.14 ng/mL]. R4
L A i Ry, S RRZHAR L, A 4E4H R LOX
Fi B# 20 PTX 1C50[ A2780: si-Ctrl 412 120.22 ng/mL vs.
siLOX-1£H1314.84 ng/mL,siLOX-24H1278.29 ng/ml;
OV-CAR3: si-Ctrl 2 1 924.14 ng/mL vs. siLOX-1 £
1 226.22 ng/mL,siLOX-22H 1 217.75 ng/mL1(E 6) .
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A: Analysis of LOX mRNA expression characteristics in ovarian cancer microenvironment by using the TISCH2 database. B: The expression char-

acteristics of LOX and a-SMA in human ovarian cancer tissues. C: The expression characteristics of LOX and a-SMA in human normal ovarian tissues.

D: Quantification of LOX protein expression of human normol ovarian cancer tissues and normal ovarian tissues, P < 0.001(n=3).
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Figure 3 LOX was highly expressed in fibroblasts in ovarian cancer microenvironment
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A: The expression characteristics of a-SMA in human fibroblasts (X400). B: The expression characteristics of Vimentin in human fibroblasts ( x

400). C: Volcano plot of expression difference (P < 0.05, FC=2.0). D: The GSEA enrichment analysis revealed a significant downregulation of cell

adhesion molecules in siLOX group. E: Differences of cell adhesion molecules in human fibroblasts induced by silencing LOX were analyzed using qRT-

PCR. Compared with the si-Ctrl group, P < 0.001(n=3).
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Figure 4 Silencing LOX significantly downregulated the expression of cell adhesion molecules
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A: Western blot validation of differences in LOX protein expression in human fibroblasts induced by different concentrations of carboplatin. B : Dif-

ferences in LOX expression in human fibroblasts induced by varying concentrations of carboplatin were analyzed using RT-qPCR. C: Western blot vali-

dation of differences in LOX protein expression in human fibroblasts induced by different concentrations of paclitaxel. D : Differences in LOX expression

in human fibroblasts induced by varying concentrations of paclitaxel were analyzed using RT-qPCR. E: Western blot validation of differences in LOX

protein expression in 1929 induced by different concentrations of paclitaxel. F: Differences in LOX expression in 1.929 induced by varying concentra-

tions of paclitaxel were analyzed using RT-qPCR. ""P < 0.001(n=3).
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Figure 5 PTX treatment promoted the expression of LOX in fibroblasts
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A: CCK8 assay to investigate the effects of different concentrations of paclitaxel on the viability of A2780 cells. B: CCKS assay to investigate the ef-

fects of different concentrations of paclitaxel on the viability of co-cultured A2780 cells and fibroblasts (at a ratio of 3:1). C: CCK8 assay to investigate

the effects of different concentrations of paclitaxel on the viability of OV-CAR3 cells. D: CCK8 assay to investigate the effects of different concentra-

tions of paclitaxel on the viability of co-cultured OV-CAR3 cells and fibroblasts(at a ratio of 3: 1).
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Figure 6 Knockdown of LOX in fibroblasts increased the sensitivity of ovarian cancer cells and fibroblasts to paclitaxel
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