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中  文  摘  要

	精神分裂症是以基本个性改变，思维、情感、行为的分裂，精神活动与环境的不协调为主要特征的严重的精神疾病，在人群中的发病率约为1%。流行病学研究表明，精神分裂症是由遗传和环境因素的共同作用而发生的一种复杂疾病，其中遗传因素发挥主要作用。然而精神分裂症的遗传模式相当复杂，不同于孟德尔遗传规律，可能涉及多个中效和微效基因，未知的环境因素可能也有一定的影响，再加上该疾病诊断上的不确定，缺少生物学标记，这些都使得精神分裂症的遗传学研究变得更加困难。

连锁分析和连锁不平衡分析是近二十年寻找复杂疾病致病基因的主要方法。NRG1, G72, DTNBP1等精神分裂症热门候选基因就是结合连锁分析和连锁不平衡分析方法确定的。因此，用类似的方法可能是寻找其它精神分裂症易感基因的有效途径。此外，在这些研究发现被完全肯定之前，确凿无疑的重复研究仍然是最重要的。

本文对精神分裂症易感基因Epsin 4中的6个多态性位点在中国汉族核心家系中进行连锁不平衡分析。通过传递不平衡检验，尽管没有发现单个遗传标记达到显著性水平（P=0.05），却发现由这些位点组成的单倍型和精神分裂症显著相关（global P=0.002）。因此，我们的结果暗示了在Epsin 4基因5’区域可能存在着能影响疾病风险的功能位点，从而进一步证实了Epsin 4是精神分裂症的易感基因。

研究报道PIK3C3基因核心启动子区域的两个多态性位点可能是精神分裂症潜在的功能变异。我们在中国汉族散发人群中对这两个位点进行病例-对照分析，包括556个病人和563个正常对照。研究结果发现这两个位点在病人和正常人中等位基因的频率有显著性差异。其次，我们用荧光素酶报告基因系统检测发现这两个位点组成的单倍型对基因转录活性有显著性影响（P=0.002），Hap T/C比Hap C/-的转录活性高出20%。综合连锁不平衡分析和荧光素酶报告基因的实验结果，我们支持PIK3C3是精神分裂症的易感基因。
基于中国汉族人群的病例-对照分析和核心家系的研究均支持IL-10基因启动子区的遗传变异和精神分裂症关联。为此我们开展功能研究来检测这些位点是否是精神分裂症的功能变异。首先使用凝胶迁移检测和疾病关联的SNP是否会影响某些转录因子的结合。其次，采用荧光素酶报告基因的方法检测这三个SNPs组成的单倍型对基因转录活性的影响。然而以上两个实验都没有得到阳性结果。因此，我们认为这些SNPs是和潜在的功能位点处于连锁不平衡状态。

本论文在连锁不平衡分析的基础上，结合功能研究对Epsin 4、PIK3C3和IL10三个精神分裂症相关基因进行研究，为精神分裂症分子遗传学研究提供了新的证据。
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LINKAGE DISEQUILIBRIUM AND FUNCTIONAL STUDY OF SCHIZOPHRENIA RELATED GENES

Tang Ruqi 
ABSTRACT
	Schizophrenia is a severe psychiatric disorder that affects about 1% of the world’s population. The disorder is characterized by psychotic symptoms in particular delusions and hallucinations, reduced interest and drive, altered emotional reactivity and disorganised behaviour. It is suggested that schizophrenia is contributed by genetic and environmental factors, and genetic factors play a dominant role. Nevertheless, due to the lack of Mendalian forms, the heritable model of schizophrenia is very complex. There are multiple susceptibility genes, each of small effect, which act in conjunction with environmental factors. Moreover, schizophrenia is absent of a diagnostic neuropathology or other biological marker. Therefore, the search for chromosome loci and genes have been slow and frustating.

During the past two decades, linkage and association studies have been the main approaches in searching for complex disease genes. To date, there have been several successful examples where candidate genes such as NRG1, G72, DTNBP1 were identified through association analysis targeting chromosome regions first identified by linkage study. These successes have fueled the hope that similar approaches will be effective in the search for other genes underlying predisposition to schizophrenia. Moreover, before firm acceptance of a candidate gene, unequivocal replications among different populations remain the top priority. 
Here, we report the study evaluating the relevance of Epsin 4 and schizophrenia. We genotyped 6 markers and performed transmission disequlibrium test in 308 Chinese trios. Although no individual marker was significant at the P=0.05 level, the haplotypes detected in our samples showed strong evidence of association (most significant global P=0.002). Our results indicate the presence of a locus near the 5’ end of Epsin 4 conferring susceptibility to the disease and provide further support for Epsin 4 as an important potential contributor to genetic risk in schizophrenia.
We performed a case control study of 2 SNPs within PIK3C3 promoter region in 556 unrelated schizophrenia patients and 563 normal controls and discovered obvious differences in allele frequency between patients and controls. Moreover, luciferase reporter array system was used to evaluate the influence of haplotypes on gene transcription. Compared with HapC/-, HapT/C can significantly weaken promoter’s transcriptional activity (P=0.002, t-test). In summary, our results do support PIK3C3 play a significant role in the etiology of schizophrenia.
Both case-control study and transmission disequilibrium test in Chinese samples suggest that IL10 is a schizophrenia susceptibility gene. Since the associated SNPs located in promoter region, we tried to detect if these SNPs would influence gene function. First, we carried out Electrophoretic Mobility Shift Assay (EMSA) to investigate the binding difference of SNPs and transcription factors. Then, luciferase reporter arrasy system was conducted to test if haplotyes could affect gene transcription. However, no positive results were obtained from the two studies. Therefore, we concluded that the SNPs in the promoter regions of PIK3C3 were just in linkage disequilibrium with another locus which exert more significant predisposition to schizophrenia.

Combining linkage disequlibrium analysis and functional study, we investigated the relevance of Epsin 4、PIK3C3、IL10 and schizophrenia, and provided new clues for the genetic study of schizophrenia.
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