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摘要 

实验背景及研究目的：ovo基因编码一组在进化上从果蝇、线虫、斑马鱼到哺乳

动物保守的蛋白家族，包括 OVOL1、OVOL2 及 OVOL3，该蛋白家族是含有 4

个 C2H2 锌指结构的转录因子。OVOL3 只在胚胎早期表达，目前几乎没有相关

研究。尽管现在已有许多关于 OVOL1、OVOL2在组织发育方面的研究，但它们

在肿瘤发生发展过程中的作用还是完全未知。在这篇文章中，我们致力于发现

OVOL2与结直肠癌上皮-间质转化过程之间的关系，深入探究其内在分子机理。 

实验方法：划痕、Transwell及细胞形态实验用于展示 EMT相关表型；Real-time 

PCR、Western blotting及 Luciferase实验用于分析相关基因的表达；免疫共沉淀

实验用于证明蛋白-蛋白之间的相互作用；染色质免疫沉淀和凝胶迁移实验用于

证明蛋白-DNA之间的相互结合作用。 

结果：在本篇论文中，我们首次提出 OVOL2与结直肠癌的进展有密切联系。在

结直肠癌进展的过程中，OVOL2 的表达会被下调。通过数据库检索，我们发现

OVOL2与上皮-间质转化过程的标志物及相关基因 CDH1、CLDN7、EPCAM及

KRT19 等的表达密切相关。通过细胞形态学、迁移能力、侵袭能力等多个方面

的实验，我们证明了 OVOL2 有抑制上皮-间质转化过程的能力，在接下来一系

列回补实验中我们得出该抑制作用是通过下调 Slug 表达而实现的结论。但是，

OVOL2并非直接对 Slug进行调节，而是通过Wnt/β-catenin信号。在更深层次对

分子作用机理的探究中，我们发现，OVOL2能分别与 TCF4、β-catenin及 HDAC1

结合。TCF4与 HDAC1、β-catenin与 HDAC1的结合能力会随 OVOL2量的增加

而增强。除此之外，OVOL2并不会影响 TCF4与下游靶基因 DNA的结合。 

结论：结合我们的实验结果，我们可以得出这样的结论，OVOL2可以将 HDAC1

募集至 TCF4/β-catenin复合体，从而下调 Slug的表达，最终实现对上皮-间质转

化过程抑制的作用。本课题发现了一种控制 Wnt/β-catenin 信号的新机制，阐明

了通过该机制调控结直肠癌进展方式。 

关键词：上皮-间质转化；OVOL2；Slug；Wnt/β-catenin信号通路
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Abstract 

BACKGROUND & AIMS: The ovo gene family encodes evolutionarily conserved 

proteins within Caenorhabditis elegans, Drosophila, Zebrafish and mammals. Ovo 

proteins including OVOL1, OVOL2 and OVOL3 contain four DNA-binding C2H2 

zinc fingers at the C termini which possess transcriptional regulatory activities. Since 

OVOL3 is only expressed at the early stage of embryo, there is no special research on 

it. Currently, studies on OVOL1 and OVOL2 are mainly focused on tissue 

development; however, it is still unknown whether OVOL2 regulates the formation 

and progression of cancers. To address this issue, we present in this study, the 

biological function of OVOL2 on epithelial to mesenchymal transition (EMT) in 

colorectal cancer and the molecular mechanism of this process. 

METHODS: Cell morphology observation, wound-healing assay and transwell 

invasion assay were used for analysing EMT phenotype. Expression studies were 

performed by utilizing luciferase assay, quantitative real-time PCR (qPCR) and 

western blotting. Co-immunoprecipitation (Co-IP) assay was applied for the detection 

of protein-protein interaction. Chromatin-immunoprecipitation and electrophoretic 

mobility shift assay were used for detecting protein-DNA interatction. 

RESULTS: In this paper, we demonstrated, for the first time, that OVOL2 expression 

is downregulated along with the progression of colorectal cancer. After the advanced 

search from Oncomine database, we found that OVOL2 expression exhibited strong 

correlation with CDH1, CLDN7, EPCAM and KRT19, which are all related to EMT 

of cancer cells and CDH1 is the hallmark gene of this process. We confirmed the 

notion that OVOL2 controlled the CRC progression by inhibition of the EMT process 

via cell morphology observation, wound-healing assay and transwell invasion assay. 

Moreover, through a seires of rescue assay, we concluded the inhibition of EMT was 

achieved by the downregulation of Slug. Instead of transcriptional repression of Slug 

directly, OVOL2 was found to inhibit Slug expression via Wnt/β-catenin signaling. 
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