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A.  Personal Statement 
 
My lab studies fundamental mechanisms of cell morphogenesis and division.  I received my training in yeast 
genetics and cell biology with Ira Herskowitz, Paul Nurse and David Drubin.  As a postdoctoral fellow, I began 
to develop fission yeast as a molecular genetic model for cytokinesis, and identified one of the first formins 
characterized, Cdc12.  I started my laboratory at Columbia Medical Center in 1997 and have been NIH funded 
since 1998.  We have established many fields of study in fission yeast cell biology, and the lab has seeded 
many talented independent investigators in this field.  I value graduate education and contribute to teaching 
and admissions in the graduate programs.  I have successfully mentored 9 PhD students; 8 postdocs in the lab 
have started their own successful labs.  In general, we have expertise in genetics and quantitative cell biology.  
We develop creative approaches to manipulate live cells, using for instance laser ablation and micro-fabricated 
chambers. In recent years, we have developed an interdisciplinary program that combines genetics, cell 
biology, physics and engineering.  In January 2016, my laboratory moved from Columbia U. to UCSF, where 
we are excited about the prospects of new collaborations, approaches and research directions.  I have been a 
Whitman investigator at Marine Biological Laboratory since 2000, and am currently a member of the Whitman 
Steering committee.  I highly value this time at MBL, where I gain inspiration and foster interdisciplinary 
scientific collaborations.  
 
B. Positions and Honors 
Positions and Employment 
1986-1991  Graduate School  

Ira Herskowitz, University of California, San Francisco.  Ph.D. Dept. Biochemistry and Biophysics  
1992-1996  Postdoctoral Training  

Paul Nurse, Imperial Cancer Research Fund, Oxford and London, UK   
David Drubin, University of California, Berkeley   

1997-2004.  Assistant Professor, Columbia University, Department of Microbiology 
2004- 2007.  Associate Professor (with tenure).  Columbia University Medical Center, Dept of Microbiology 
2007-2015. Professor, Columbia University Medical Center, Dept. of Microbiology & Immunology 
2016 -      Professor, UCSF, Dept of Cell and Tissue Biology.     
 
Other Experience and Service 
  
 2002-2005    Reviewer Editorial Board of Molecular Biology of the Cell.   
 2005-2009  Regular Member NIH NBT study section 
 2005-   Organizer of Cytoskeleton Seminar series, Marine Biological Laboratories 



 2005-   Associate Editorial Board Molecular Biology of the Cell  
 2008-   NASA study section ad hoc member.   
 2011-   MBL Physiology Course Lecturer 
 2012-   NIH NCSD study section, regular member 

2012-14      Co-Chair of Gordon Research Conference on Plant and Microbial Cytoskeleton 
2013-15      Co-Chair of Gordon Research Conference on Motile and Contractile Systems 
2017-   Whitman Scientist Steering Committee member, MBL  

 
Honors 
 1986 Dean's Prize for Medical Student Research, University of California San Francisco 
 1992 Helen Hay Whitney Postdoctoral Fellow 
 1998 March of Dimes Basil O’Connor Starter Scholar Award 
 2000 Irma T. Hirschl Career Scientist Award 
 2001 Nikon Fellow, Marine Biological Laboratories, MA 
 2002 Universal Imaging Corporation Fellow, Marine Biological Laboratories, MA 
 2003 Lamport Award for Excellence in Basic Research, Columbia U. 
 2009 Ellison Senior Scholar Award 
 2011    Erik B. Fries and the Colwin Endowed Summer Research Fellowships at MBL 
 2016 Erph Gil Endowed Professorship, UCSF 
 2017 LGBT speaker, ASCB meeting 
 

C. Contributions to Science 
Mechanism of cell cycle arrest and discovery of cell cycle inhibitor.   
In my PhD thesis, I studied the mechanism by which a negative growth factor (alpha-factor) causes G1 cell 
cycle arrest in budding yeast.  I identified FAR1 in a genetic screen, and showed that it inhibits G1 cyclins and 
CDK to stop cell cycle progression.   FAR1 was the first such CDK inhibitor identified and has impacted on the 
discovery of human CDK inhibitors that are now implicated in most cancers.  

1. Chang, F. and I. Herskowitz.  1990.  Identification of a gene necessary for cell cycle arrest in response 
to a negative growth factor in yeast:  FAR1 is an inhibitor of a G1 cyclin, CLN2.  Cell 63: 999-1011. 

 

Molecular mechanisms in cytokinesis: discovery of formins. 
We have helped to establish fission yeast as one of the leading models for cytokinesis.  As a postdoc, I 
performed one of the first genetic screens for proteins required for contractile ring formation and cytokinesis. 
These studies helped to define a core set of cytokinesis proteins conserved throughout eukaryotes.  Studies in 
our group and others have elucidated molecular mechanisms for cytokinesis and actin ring assembly.  In 
particular, I cloned and characterized the ring protein Cdc12, which was one of the first formins identified.  Our 
studies provided the first evidence that the "formin" proteins mediate formation of actin structures in vivo 
(Cdc12 for the contractile ring and For3 for actin cables).  Formins are now recognized to be the primary actin 
nucleators for the majority of actin structures in eukaryotes.    

1. Chang, F., A. Woollard, and P. Nurse.  1996.  Identification and characterization of fission yeast 
mutants defective in contractile actin ring assembly and placement.  J. Cell Sci. 109: 131-142. 
 

2. Chang, F., D. Drubin, and P. Nurse.  1997. cdc12p, a protein required for cytokinesis in fission yeast, is 
a component of the cell division ring and interacts with profilin.  J. Cell Biol. 137: 169-182. 

3. Feierbach, B and F. Chang.  2001.  Roles of the fission yeast formin for3p in cell polarity, actin cable 
formation, and symmetric cell division.  Curr. Biol. 11:1656-1665.  

4. Pelham, R. J. and F. Chang.  2002.  Actin dynamics in the contractile ring during cytokinesis in fission 
yeast.  Nature 419: 82-86.   

 

Mechanism of nuclear centering and division site positioning. 



We discovered that in the fission yeast, the nucleus dictates the position of the subsequent plane of division.  
We showed that the nucleus is positioned in the middle of the cell through a microtubule pushing based 
mechanism, in which anti-parallel microtubule bundles attached to the nucleus push off the two cell tips in 
these rod shaped cells; this is the arguably the best characterized nuclear positioning mechanism.  The 
position of the nucleus then specifies the positioning of the cytokinetic ring by positioning the protein Mid1 on 
the plasma membrane. By shaping sea urchin cells using micro-fabricated wells, we showed how cell shape 
controls the orientation of the nucleus, spindle and division plane in a predictive manner in animal cells.  The 
lab is also studying the dynamic regulation of microtubules by elucidating the functions CLASP, XMAP215 and 
other microtubule regulatory proteins in fission yeast.   

1. Tran, P.T., L. Marsh, V. Doyle, S. Inoue, and F. Chang.  2001.  A mechanism for nuclear positioning in 
fission yeast based upon microtubule pushing.  J. Cell Biol. 153:397-411. 

2. Daga, R. and F. Chang.  2005. Dynamics of positioning the fission yeast cell division plane. Proc Natl 
Acad Sci U S A. 102(23):8228-32.  

3. Bratman, S and F. Chang.  2007. The stabilization of overlapping microtubules by fission yeast CLASP.  
Dev Cell 13:812-27. 

4. Minc, N., D. Burgess and F. Chang.  2011.  Influence of cell geometry on division plane positioning.  
Cell 144: 414-26.   

 
Cell morphogenesis.   

We are interested in how shapes of cells are generated.  We showed that microtubules influence cell polarity in 
part by transporting Tea proteins to the cell tips, where they regulate formins for actin cable assembly. These 
studies describes one of the first mechanisms for how microtubules regulate actin assembly.  In the last 5+ 
years, my lab has focused on the role of cellular mechanics in cell shape and division. Our measurements of 
mechanical properties of these cells provide new insights into cytokinesis, morphogenesis and endocytosis.  
These studies have impacted the field by highlighting the critical role of cellular mechanics.    

1. Martin, S. G., W. H. McDonald, J. R. Yates, and F. Chang. 2005.  Tea4p links microtubule plus ends 
with the formin for3p in the establishment of cell polarity. Dev Cell. 2005 8:479-91.   

2. Proctor, S., N. Minc, A. Boudaoud, F. Chang.  2012.  Contribution of turgor pressure, the contractile 
ring and septum assembly on forces in fission yeast cytokinesis. Curr Biol. 22: 1601-8. 

3. Zhou, Z., E. L Munteanu, J. He, T. Ursell, M. Bathe, K.C. Huang, F. Chang. 2015. The contractile ring 
coordinates curvature dependent septum assembly during fission yeast cytokinesis.  Mol Biol Cell 26: 
78-90. 

4. Atilgan, E., V. Magidson, A.  Khodjakov, and F. Chang.  2015. Morphogenesis of the fission yeast cell 
through cell wall expansion.  Curr Biol 25: 2150-7 

 

Mechanism of cell size regulation.   
We have recently started studying mechanisms of cell size control.  Fission yeast grow to a certain size before 
entering mitosis.  In addressing a question of how cells sense their size, we identified Cdr2 kinase as a 
candidate “sizer” factor that senses the surface area of the cell.    This is only one of few mechanisms of cell 
size sensing currently considered in any organism.   

1. Saunders T.E., Pan K.Z., Angel A., Guan Y., Shah J.V., Howard M., F. Chang 2012.  Noise reduction 
in the intracellular pom1p gradient by a dynamic clustering mechanism.  Dev Cell 13: 558-72.  

2. Pan, K., T.E. Saunders, I. Flor-Parra, M. Howard, F. Chang.  2014.  Cortical regulation of cell size by a 
sizer Cdr2.  ELife: e02040.  

 
 
Bibliography 
For a complete list of publications, see:  http://www.ncbi.nlm.nih.gov/myncbi/browse/collection/49544896 
 
D.  Research Support 



 
Ongoing Research Support 
 
 
R01GM056836-18 (Chang, PI)  07/01/2015-04/30/2019    
NIH       
Assembly and Placement of the Cell Division Ring 
The major goal of this grant focuses on the mechanisms responsible for regulating cytokinesis and cell 
polarization in fission yeast. 
 
R01GM115185-01 (Chang, PI)  03/01/2015-02/28/2019     
NIH       
Regulation of Microtubule Dynamics 
The major goal of this grant examines the molecular mechanisms for regulation of microtubule dynamics in 
fission yeast. 
 
 
UK BBSRC-US NSF/BIO Lead Agency Pilot Opportunity (Howard, co-PI)       7/1/2015-6/31/2018      
Regulation of Cell Size.  
This is a joint grant with Martin Howard to investigate the regulation of cell size at division in fission yeast using 
theoretical and experimental approaches.   
 
NSF  Collaborative Research: BIOMAPS – 1244441 (Burgess, co-PI)            06/01/2013 – 05/31/2017      
Control of Spindle Positioning and Cytokinesis.   
This grant focuses on role of geometry on cell division mechanisms in sea urchin embryos.   
 
 
Completed Research Support (last 3 years) 
 
Senior Scholar Award          Chang (PI)         10/20/08 – 10/19/13  
Ellison Medical Foundation   
Segregation of damaged proteins in fission yeast aging. 
This grant investigates mechanisms of replicative aging in fission yeast 
  
R01/GM069670-08        Chang (PI)          2/1/09 – 1/31/14  
Microtubule Organization and Nuclear Positioning 
This grant examines the molecular mechanisms for regulation of microtubule dynamics, and their function in 
nuclear positioning in fission yeast.     
 
 


