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— ABSTRACT

Ovarian cancer remains one of the most fatal cancers because of lack of robust screening methods of detection at early stages. Extracellular matrix (ECM) mediates interactions between cancer cells and their microenvironment
via specific molecules. Lumican, a small leucine-rich proteoglycan (SLRP), maintains ECM integrity and inhibits both melanoma primary tumor development and metastatic spreading. The aim of this study was to analyze the effect of
lumican on tumor growth of murine ovarian epithelial carcinoma. C57BL/6 wild type mice (n=12) and lumican-deficient mice (n=10) were subcutaneously injected with murine ovarian epithelial carcinoma ID8 cells and sacrificed
after 18 days. Analysis of tumor volumes demonstrated an inhibitory effect of endogenous lumican on ovarian tumor growth. The ovarian primary tumors were subjected to histological and immunohistochemical staining using anti-
lumican, anti-av integrin, anti-CD31 and anti-cyclin D1 antibodies, and further examined by label-free infrared spectral imaging (IRSI), second harmonic generation (SHG) and Picrosirius Red staining. The IR tissue images identified
different ECM tissue regions of the skin and the ovarian tumor. Moreover, IRSI showed a good correlation of av integrin immunostaining and collagen organization within the tumor. Our results demonstrate for the first time that
lumican inhibits the growth of ovarian cancer mainly by altering collagen organization and distribution.
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A § integrin, CD31 and cyclin D1 (scale bar 50 um); (¢, d) Quantification of percentage of CD31- intensity by SHG in tumors and healthy tissues present in each section (mean = standard deviation, Mann-Whitney U test, ns
‘ol positive blood vessels (c) as well as relative cyclin D1-positive areas (number of positive not significant); (d) Analysis of tumor ECM collagen organization from images derived from Gabor filtering and FFT, processed
cyclin D1 tumor cell nuclei normalized to the total number of tumor cell nuclei) (d) (mean on Picrosirius red images (mean = standard deviation, Mann-Whitney U test, ns not significant); (e) Quantification on
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Example of s.c. allograft whole sections stained with HES (scale bar 500 um) stained sections of the relative distribution of green pixels (corresponding to type Ill collagen) within tumors of Lum*/* and
in wild-type (Lum**, top) and lumican-deficient (Lum~~, bottom) mice. Lum™- sections (mean F standard deviation, Mann-Whitney U test, * p < 0.05).
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