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Professor Andrew McMahon
Director & Professor
Eli and Edythe Broad Center for y
Regenerative Medicine and Stem Cell 

Andrew P. McMahon, Ph.D., is director of the Eli and Edythe Broad 
Center for Regenerative Medicine and Stem Cell Research at USC. 
He is Provost Professor and the inaugural holder of the W. M. Keck 
Professorship of Stem Cell Biology and Regenerative Medicine. In 
addition, he chairs the newly created Department of Stem Cell 
Biology and Regenerative Medicine at the Keck School.

McMahon and his team study the mechanisms that underlie the 
bl i d ti f iti l t d hassembly, repair, and regeneration of critical organ systems, and have 

made enormous contributions to the understanding of the way the 
kidney matures during development. In building knowledge on these 
subjects, they seek to provide an informed, logic-based platform for 
translating basic research into practical applications in the area of 
regenerative medicine. This carries enormous potential for theregenerative medicine. This carries enormous potential for the 
treatment of human disease, as stem cell science offers a particularly 
broad reach. It can provide insights into normal and abnormal 
development in human cells, and holds the potential for the repair 
and replacement of human tissues and organs. 
McMahon’s basic research has yielded important findings into the 
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biology of mammalian signaling factors that have been translated into 
clinical medicine with the development of a novel anti-cancer drug, 
vismodegib, the first FDA-approved hedgehog pathway inhibitor, in a 
Curis/Genentech partnership.



專題演講預告

時時 間：間：20132013年年1010月月 0707日日 星期一星期一

04:30PM~05:30PM04:30PM~05:30PM

地地 點：點： School of DentistrySchool of Dentistry
National Taiwan UniversityNational Taiwan University

9W 405 (49W 405 (4thth floor in the School of Dentistry)floor in the School of Dentistry)

時間 主題 主講人時間 主題 主講人

16:00-16:30 Tooth Replacement and Dental 
Lamina

Professor 
Irma Thesleff

16:30-17:00 Molecular Regulation of Dental Professor16:30 17:00 Molecular Regulation of Dental 
Root Development

Professor 
Yang Chai

17:00-17:30 Dynamic Investigation Model for 
Epithelial Invegination during 

Tooth Development

Professor 
Min-Huey Chen

6



Speaker 1: Professor Irma Thesleff
Professor and Research Director 
Institute of Biotechnology
University of Helsinki Finland

Biosketch
Professor Irma Thesleff graduated from the Dental School of the University of 
H l i ki i 1972 i d h PhD i 1975 t di th ti l f l ftHelsinki in 1972, received her PhD in 1975 on studies on the etiology of cleft 
lip and palate, and was a postdoctoral scientist at National Institute of Dental 
Research in Bethesda, USA 1978-79. She is a specialist in Orthodontics and was 
Professor and Chairman of the Department of Pedodontics and Orthodontics 
at the Institute of Dentistry, University of Helsinki, 1990-1995. Since 1996 she is 
the Research Director of the Developmental Biology Program at the Institute of 
Biotechnology University of Helsinki This program has gained the status of aBiotechnology, University of Helsinki. This program has gained the status of a 
Center of Excellence from the University as well as from the Academy of 
Finland. Her work has been recognized by many national and international 
awards including the Helsinki City Science Prize, Anders Jahre Prize in 
Medicine by the Oslo University, the Distinguished Scientist Award and Isaac 
Shour Memorial Award of IADR, and honorary doctorates in several 
universities She is an invited member of the Finnish Academy of Science anduniversities. She is an invited member of the Finnish Academy of Science and 
Letters and EMBO and an AAAS Fellow. 

Her research interest is the mechanisms of embryonic organ development. She 
is best known for work on tooth development and the model she presented on 
how sequential and reciprocal signaling between cells and tissues regulates the 
morphogenesis of teeth. Her group has developed mouse models and a variety
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morphogenesis of teeth. Her group has developed mouse models and a variety 
of novel organ culture methods for examining the functions of signal molecules, 
and the research has expanded to include the development of bone and several 
organs developing as ectodermal appendages. 



Speaker 2: Professor Yang Chai
Specialist in craniofacial 
development and birth defects
Professor and Director, Center For 
Craniofacial Molecular BiologyCraniofacial Molecular Biology
Associate Dean of Research
George and Mary Lou Boone Chair in 
Craniofacial Molecular Biology
Ostrow School of Dentistry of USC

Expertise
•craniofacial developmental biology•craniofacial developmental biology
•birth defects, including cleft palates
•cranial neural crest cells
•gene expression in development
•the management of oral infection
•human anatomyy

Additional Information
•Fellow, American Association for the Advancement of Science
•Distinguished Scientist, International Association of Dental Research
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Speaker 3: Professor Min Huey ChenSpeaker 3: Professor Min-Huey Chen
Professor, Graduate Institute, School of 
Dentistry, National Taiwan University
Director, Visiting Staff, Division of Esthetic 
Restoration, Department of Dentistry, National 
Taiwan University HospitalTaiwan University Hospital

Professional specialties
1.Restorative and Esthetic Dentistry1.Restorative and Esthetic Dentistry
2.Stem Cell Research
3.Tissue Engineering
4.Biomaterials Development
Main Research Interests
Translational Medicine in Organogenesis
1.Epithelial-mesenchymal interactions in dental organogenesis
2.Neurogenesis in dental organogenesis
3.Mechanism of organogenesis in periodontal tissues
Stem Cells Tissue Regeneration
1.Cartilage Regeneration
2 Salivary Gland Regeneration2.Salivary Gland Regeneration
3.Tooth Regeneration 
Development of Biomaterials
1.Development of dental nano composites (2 patents, 4 fileing)
2.Development of dental implant
Coordinators:  School of Dentistry, National Taiwan University
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y, y
Developmental Biology and Regeneration Center, 
National Taiwan University



專題演講預告: 2013年 11月4日
演講時間:下午2:00分 醫學院202教室

演講題目:Genome regulation in cell fate control and plasticity

Howard Y. Chang, M.D., Ph.D.
(張元豪教授)
Stanford University School of Medicine

“DR. Howard Chang is from Taiwan but educated in US with MD

Stanford University School of Medicine
Howard Hughes Medical Institute

from Harvard and PHD from MIT, mentored by Dr. David Baltimore.
He did clinical training in Stanford dermatology. He is now a professor
in Stanford University and junior investigator of Howard Hughes
Medical Institute. Dr. Chang is distinguished for his pioneer work in
long noncoding RNA, which is found to play important roles in

i ti l ti d i d l t i t Depigenetic regulation during development, aging, cancer, etc. Dr.
Chang will be in Taipei for Annual Conference of Asia Epigenome
Alliance meeting. I am glad he is willing to visit our Research Center
for Developmental Biology and Regenerative Medicine in Taiwan
University and interact with our faculties. In addition to outstanding
research, he is an inspiration to our young physician scientists and
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research, he is an inspiration to our young physician scientists and
medical students. You can find more about him
in http://changlab.stanford.edu “

by Cheng Ming Chuong



Transcription factor Foxm1 in 

lung development and cancerg p

清華大學生物科技所
王翊青老師

在哺乳類細胞中，有多達五十幾種Forkhead box (Fox) 基因轉錄因
子家族蛋白。這些蛋白透過相似的氨基酸序列與基因promoter
DNA結合，並參與調控細胞分裂、分化、細胞轉型癌化及老化等
過程。其中，Forkhead Box家族中的成員M1亞型 (FOXM1) 蛋白
表現於生長分裂中的細胞，並且調控細胞週期G1/S 與G2/M進程，
以及相關基因的轉錄表現，這些基因包括有JNK1 ATF2 DNA以及相關基因的轉錄表現，這些基因包括有JNK1, ATF2, DNA
Topoisomerase IIa, Cks1, Skp2, Cdc25B, Plk-1, Aurora B 及
CenpA/B/F等等(圖一)。我們過去的研究中利用RNAi抑制細胞中
Foxm1基因的表現量，會使細胞週期停滯在G1或G2 期，造成細胞
分裂速度減緩，並且因胞質分裂缺失而產生DNA多倍體。若將小
鼠胚胎成纖維母細胞(MEFs) 中的Foxm1基因利用Cre-LoxP 方式剔

11

鼠胚胎成纖維母細胞( ) 中的 基因利用 方式剔
除後，除了會阻斷細胞分裂，且會引發p27Kip1、p21Cip1與Ink4
locus的 p19ARF及p16Ink4a等蛋白的表現量增加，促使培養中的正常
細胞早衰進入老化。因此，我們認為細胞的複製與分裂需要Foxm1
蛋白。



圖一
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Foxm1與肺癌形成

先前的研究指出諸多癌症中，如肝癌、肺癌、大腸直腸癌、胰臟
癌、乳癌、卵巢癌等等，Foxm1表現量均大量增高，且與癌化程
度呈現正相關。我們過去利用SPC-rtTA/tetO-Cre/Foxm1fl/fl基因
剔除小鼠結合癌症模式，發現從肺臟上皮細胞中剔除Foxm1 基因
，可顯著地抑制urethane 或MCA/BHT誘發肺腺瘤。若改變腫瘤
誘發的實驗程序，使SPC-rtTA/tetO-Cre/Foxm1fl/fl小鼠先受到化
學致癌物誘導形成肺腫瘤後，再誘發Foxm1 基因專一性剔除，同
樣地可以減少肺腫瘤生長，因此推論在活體中，Foxm1為腫瘤起
始及癌化進程所必需。

在臨床上，10~30%的人類非小細胞肺癌具有Kras基因點突變，
而前述urethane致癌物所引發的小鼠肺臟腺瘤經分析後，約有半
數也具有Kras基因獲得功能突變(gain-of-function mutation)，因數也具有Kras基因獲得功能突變(gain of function mutation) 因
此我們進一步運用SPC-rtTA/tetO-Cre/tetO-KrasG21D/Foxm1fl/fl 小
鼠模式的初步研究顯示，Foxm1為致癌Kras訊號傳遞路徑的重要
的下游，剔除Foxm1基因抑制KrasG21D誘發腫瘤形成。我們另外
利用基因轉殖模式，於SPC-rtTA/tetO-Foxm1-ΔN小鼠肺臟上皮細
胞 中 表 現 活 化 態 的 Foxm1 。 肺 臟 上 皮 細 胞 層 因 此 增 生
(hyperplasia)，但尚不足以引發腫瘤形成；但與致癌KrasG12D轉殖
基因共同表現時，Foxm1則會使KrasG12D誘發的肺腫瘤快速生長
。目前實驗室運用基因轉殖與基因剔除等小鼠動物模式，致力於
了解活體中Foxm1蛋白在致癌基因Kras調控訊號傳遞路徑中的角
色。同時發展以抑制癌細胞中Foxm1基因表現及蛋白活性控制癌
細胞生長，希望成為將來治療癌症新策略的參考
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細胞生長，希望成為將來治療癌症新策略的參考。



Foxm1與肺臟發育

在小鼠胚胎發育初期，將Foxm1基因進行全身性剔除，會造成小
鼠成肝細胞及心肌細胞的分裂缺失，導致胚胎出現肝臟、心臟等
器官發育缺失，造成死胎。我們發現 Foxm1 mRNA的表現量在小器官發育缺失，造成死胎。我們發現 Foxm1 mRNA的表現量在小
鼠肺臟發育早期的embryonic、pseudoglandular 及canalicular等階
段均高，但隨著肺臟進入到成囊化(sacculation)時期，細胞的生長
速度驟降，且Foxm1表現量只剩約5~10%，因此我們推測Foxm1
與肺臟細胞生長與分化調控可能相關。我們於是將發育中的小鼠
肺臟上皮細胞中誘發活化態的Foxm1表現(SPC-rtTA/tetO-Foxm1-肺臟 皮細胞中誘發 化態的 表現(
ΔN)，發現胚胎肺臟上皮細胞增生並伴隨著肺臟成囊化缺失。此一
肺臟成囊化缺失的現象與活化態的KrasG12D 轉殖基因 (SPC-
rtTA/tetO-KrasG12D) 所造成的表現型類似。相反地，在SPC-
rtTA/tetO-Kras G12D/TetO-Cre/Foxm1fl/fl小鼠中剔除Foxm1基因，
則可減緩由KrasG12D 造成的肺臟上皮層結構性缺失，再次證明
F 1為K 的重要下游調控因子 令我們感到意外的是條件式Foxm1為Kras的重要下游調控因子。令我們感到意外的是條件式
剔除Foxm1基因，小鼠胚胎肺臟上皮細胞仍然會複製分裂，這與
肺癌細胞的反應明顯不同；有趣的是我們發現剔除Foxm1基因時，
肺臟上皮細胞中另一與調控細胞分裂相關的Wnt訊號路徑則被活
化，可能因此代償Foxm1缺失。

另一方面，是否Foxm1具有抑制canonical Wnt signaling的功能?
我們進而以SPC-rtTA/tetO-Foxm1/TOPGAL 小鼠模式實驗發現，
當胚胎肺臟上皮轉殖表現 Foxm1 ，則會抑制 canonical Wnt
reporter 的 表 現 。 透 過 mRNA qRT-PCR 及 Chromatin
Immunoprecipitation (ChIP) 分析，證明Foxm1蛋白可直接與
Axin2及JNK1基因啟動子DNA 結合，並活化基因轉錄。已知
Axin2蛋白會抑制β-catenine蛋白的穩定性，進而降低由β-catenine
進入細胞核中進行基因轉錄調控。而JNK non-canonical訊號路徑，
則會抑制canonical Wnt訊號路徑。同樣地，於SPC-rtTA/tetO-
KrasG12D/TOPGAL小鼠肺臟上皮細胞層表現活化的KrasG12D，

i l W t也受到抑制 我們因此認為 胚胎發育時期肺臟上
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canonical Wnt也受到抑制。我們因此認為，胚胎發育時期肺臟上
皮細胞中的Foxm1蛋白參與協調Kras 與 canonical Wnt訊號傳遞路
線(圖二)，基因表現量需應受到精確的調控。



圖二
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分子遺傳實驗室簡介

王翊青老師自2001年進入美國伊利諾大學芝加哥分校就讀博士學位
，研究基因轉錄因子Forkhead Box M1 (FOXM1)如何調控細胞週期
與細胞生長癌化。2006年起分別在伊利諾大學芝加哥分校、芝加哥
大學、辛辛那提兒童醫院醫學中心等單位繼續博士後研究，2012年8
月進入清華大學生物科技所任職助理教授，教授小鼠模式生物醫學
研究等課程，並運用基因轉殖與剔除小鼠動物模式，進行肺臟發育

損傷修補與肺癌等相關基礎研究 目前實驗室(圖三)專注於研究、損傷修補與肺癌等相關基礎研究。目前實驗室(圖三)專注於研究
與細胞生長密切相關的Foxm1基因轉錄因子，希望了解Foxm1蛋白
調控的下游基因網路在小鼠胚胎發育及細胞癌化過程中的角色。

(圖三)王翊青老師實驗室部分成員：
(左起）王翊青 趙盛揚 黃櫛蓉 簡歆志 邱怡宣 李芸菁
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(左起）王翊青、趙盛揚、黃櫛蓉、簡歆志、邱怡宣、李芸菁。



參考文獻

1. I. C. Wang et al., Forkhead Box M1 Regulates the Transcriptional 
Network of Genes Essential for Mitotic Progression and GenesNetwork of Genes Essential for Mitotic Progression and Genes 
Encoding the SCF (Skp2-Cks1) Ubiquitin Ligase. Mol Cell Biol 25, 
10875 (Dec, 2005).
2. I. C. Wang et al., Deletion of Forkhead Box M1 transcription factor 
from respiratory epithelial cells inhibits pulmonary tumorigenesis. 
PLoS One 4, e6609 (2009).
3. I. C. Wang et al., Foxm1 Mediates Cross Talk between 
Kras/Mitogen-Activated Protein Kinase and Canonical Wnt
Pathways during Development of Respiratory Epithelium. Mol Cell 
Biol 32, 3838 (Oct, 2012).
4. I. C. Wang et al., Increased expression of FoxM1 transcription 
factor in respiratory epithelium inhibits lung sacculation and causesfactor in respiratory epithelium inhibits lung sacculation and causes 
Clara cell hyperplasia. Dev Biol 347, 301 (Nov 15, 2010).

17
2013.05.27 王翊青老師於台大醫學院演講


