细胞信号转导及疾病
细胞的各项生物学功能包括生长、发育、代谢、死亡、适应、防御等均受生物信号分子所携带的信息在细胞内的传递，即信号转导通路（signal transduction pathway）的调控。精细调节的信号转导是正常生命活动的前提，而信号转导异常可以导致各种病理过程。已有证据表明，人类疾病，特别是一些重大疾病，如肿瘤、心血管病、糖尿病以及老年性痴呆，均与控制细胞各项生理功能的信号转导通路障碍有关。阐明细胞信号转导的调控机制不仅有助于深入认识各种疾病的发病机理，而且为临床诊断和治疗技术提供新的靶位。但是我们也发现，很多科研工作者可能非常熟悉复杂的TGF-β信号转导通路及大量的相互作用分子和靶基因，但是他们并不了解TGF-β在心血管病中担当脂调节的护卫士，或者在神经损伤中起到诱导神经干细胞分化的作用。相反的，很多临床医师可能非常熟悉使用硝酸甘油治疗心绞痛，或者使用伟哥治疗男性勃起障碍，但是他们并不了解这两种药物都是通过调节NO通路达到舒解血管紧张度的治疗效果。因此本课程（信号转导异常与疾病）是一门跨越现代生物学和现代医学的多学科交叉领域型课程，课程的开设可同时针对基础及临床各专业的研究生。

因为细胞信号转导是一个整体，没有一个信号通路能够或者可以被看做是完全独立的，同时，每一种疾病的发生、发展又是由多个信号通路或生物过程综合调节的，因此，我们将重点介绍在一些常见疾病中发挥重要作用的目前研究最热门的几种信号蛋白及转导通路：如胚胎发育及肿瘤发生中的Wnt、Notch、SHH信号传导通路、心血管和各种代谢异常性疾病中的mTOR信号通路、糖尿病中的胰岛素受体IR与IRS激酶的下游信号转导通路、变态反应中的细胞因子信号转导和JAK-STAT蛋白通路，神经性及精神疾病中的PI3K、MAPK-JNK、BMP通路以及肿瘤分子机制中的Ras-MAPK通路、小GTPases、交换因子p53、Rb及TGF-β通路等。课程的形式引进国外先进的授课方式，采用启发、互动式教学，将主讲者授课（lecture）与学生文献演示（presentation）相结合，在介绍具体信号转导途径的基础上，瞄准该领域的科研进展和热点，从深度和广度上系统探讨细胞信号转导研究的发展趋势和研究方法。此外，通过揭示信号转导通路在人类疾病中的调控机制和临床应用，启发学生深入认识各种疾病的发病机理，学以致用，为临床诊断和治疗技术提供新的靶位。届时我们将邀请长江学者特聘教授复旦大学的李保界教授、德国Albert-Ludwig大学Peter C. Heinrich教授及新加坡国立大学的曹新民教授等国际知名科学家结合其科研的前沿课题讲授相关领域的重要信号转导通路及临床实践。

Cell Signaling and Diseases
Various biological functions including cell growth, development, metabolism, death, adaptation, defense, etc. are regulated by transmission of information in the cell carried by biological signaling molecules, ie. signal transduction pathways. Fine-tuning of signal transduction is a prerequisite for normal life activities, and signal transduction abnormalities can lead to various pathological processes. There is evidence that human diseases, especially some major diseases such as cancer, cardiovascular disease, diabetes and Alzheimer's disease are associated closely with signal transduction pathway disorders. To clarify the regulation of cellular signal transduction mechanism not only helps in-depth understanding of the pathogenesis of various diseases, but also provides a new target for clinical diagnosis and treatment techniques. Therefore his course (Signal Transduction and Disease) is an interdisciplinary curriculum stepping across modern biology and modern medicine, which are suitable for both basic and clinical professional graduate students.
We will focus on the most popular & important signaling proteins and pathways in the current study: such as the Wnt, Notch, SHH signaling pathway in embryonic development and tumorigenesis , the mTOR signaling pathway in cardiovascular and metabolic disorder diseases, the insulin receptor IR and IRS signaling pathway in diabetes, the cytokine signal transduction and JAK-STAT protein pathway in allergies, the PI3K , MAPK-JNK, BMP pathways in neurological and psychiatric disorders and the Ras-MAPK pathway, small GTPases, exchange factors p53, Rb, and TGF-β pathway in the molecular mechanisms of tumors. In addition to introducing the research progress and methods in these specific signal transduction pathways, we will inspire students to an in-depth understanding of the pathogenesis of various diseases by revealing the regulatory mechanism and clinical application of the signal transduction pathways. At the time, Changjiang Scholar Chair Professor of Tsinghua University, Professor Chen Yeguang, Germany Albert-Ludwig University, Professor Peter C. Heinrich, National University of Singapore Professor, Cao Xinmin and other internationally renowned scientists will be invited to give lectures on the research hot spots of signal transduction pathways and related clinical practice. Student literature presentations will be combined to enhance the students' initiative and the ability to communicate in English. 
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