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Chen-Leng Cai, PhD
email: chenleng@iu.edu
Appointment/Employment 
	11/2017- Present
	Professor, Department of Pediatrics, Indiana University School of Medicine, Indianapolis, IN 46202, USA


	1/2014- 10/2017
	Associate Professor, Department of Developmental and Regenerative Biology, The Black Family Stem Cell Institute, and The Mindich Child Health and Development Institute, Icahn School of Medicine at Mount Sinai, New York, NY, USA


	1/2007-12/2013
	Assistant Professor, Department of Developmental and Regenerative Biology, The Black Family Stem Cell Institute, and The Mindich Child Health and Development Institute, Icahn School of Medicine at Mount Sinai, New York, NY, USA


	7/2003-12/2006
	Assistant Project Scientist, Department of Medicine and School of Pharmacology, University of California, San Diego, CA, USA


	5/1999-6/2003     
	Postdoctoral Fellow, Department of Medicine, University of California, San Diego, CA, USA


Education 
	B.S., 7/1993
	Biology, Wuhan University, China

	M.S., 7/1995
	Biochemistry, Virology Institute, Chinese Academy of Sciences 

(Mentor: Prof. Tao Chen) 

	Ph.D. 7/1998
	Genetics, Wuhan University, China

(Mentor: Prof. Yingguo Zhu, Academian)

	Postdoc, 7/2003
	Developmental Biology, University of California, San Diego, CA, USA
(Mentor: Dr. Sylvia Evans)


Honors/Awards
	2015-2018          
	Grant-in-Aid, American Heart Association

	2009-2014          
	Independent Scientist Award, NIH

	2008-2011          
	Grant-in-Aid, American Heart Association

	2008-2010          
	Basil O'Connor Starter Scholar, March of Dimes 

	2004-2008          
	National Scientist Development Award, American Heart Association

	2004
	Schuman Award, University of California, San Diego


	2001-2003
	Postdoctoral Fellowship, American Heart Association


1997

 Blue Moon Prize, Wuhan University
Patents 
1. Sylvia M Evans, Ju Chen, Chen-Leng Cai, Alessandra Moretti, Kenneth R Chien, Karl-Ludwig Laugwitz, Use of islet 1 as a marker for isolating or generating stem cells. United States Patent 7745113.

2. Sylvia Evans, Ju Chen, Chen-Leng Cai, Wenlai Zhou, Michael G Rosenfeld,  Compositions and methods for treating diseases associated with T-box and N-Myc. US Patent 7981615.
Teaching Activities 
1. Graduate School Course, Advanced Topics in Developmental and Stem Cell Biology, Core III, 2009-2011
2. Graduate School Course, Introduction Journal Club, Part II, 2008-2017
3. Graduate School Course, Mouse Genetics, 2013

4. Graduate School Course, Stem Cell and Regenerative Biology, 2014-2017
Other Professional Activities 
1. Memberships and advisory committee

Member, American Heart Association

Advisory committee member, Mouse Genetics SRF, Icahn School of Medicine at Mount Sinai

2. Review for journals
Cellular and Molecular Life Sciences, Circulation, Circulation Research, Development, Developmental Biology, Developmental Dynamics, European Journal of Heart Failure, Genesis, Human Molecular Genetics, Journal of Clinical Investigation, Molecular and Cellular Biology, Nature Communications, PLoS Genetics, PLoS ONE, Trends in Cardiovascular Medicine

3. Review for grants
Ad hoc reviewer of Research grant from MRC, United Kingdom (2012-2013)
American Heart Association National Grant Reviewer (2013-2016)
Manuscripts in preparation 
1. Jianyun Yan, Jun Li, Jun Hu, Lu Zhang, Nishat Sultana, Xiaoqiang Cai, Chen-Leng Cai, Smad4 regulates chondrocyte hypertrophy through Runx2 during mouse skeletal development, submitted
2. Weibin Cai, Jianyun Yan, Chen-Leng Cai, Contribution of epicardial cells in the transient regeneration of neonatal mammalian, submitted
3. Lu Zhang, Nishat Sultana, Chen-Leng Cai, The multipotency of Sca1+ cardiac stem cells in heart repair, in preparation
4. Aya Nomura-Kitabayashi, Lu Zhang, Xiaoqiang Cai, Chen-Leng Cai, Tbx20 is required for yolk sac development, in preparation
Publications
1. Li J, Miao L, Zhao C, Shaikh Qureshi WM, Shieh D, Guo H, Lu Y, Hu S, Huang A, Zhang L, Cai CL, Wan LQ, Xin H, Vincent P, Singer HA, Zheng Y, Cleaver O, Fan ZC, Wu M. CDC42 is required for epicardial and pro-epicardial development by mediating FGF receptor trafficking to the plasma membrane. Development. 2017 May 1;144(9):1635-1647. doi: 10.1242/dev.147173. 

2. Racedo SE, Hasten E, Lin M, Devakanmalai GS, Guo T, Ozbudak EM, Cai CL, Zheng D, Morrow BE. Reduced dosage of β-catenin provides significant rescue of cardiac outflow tract anomalies in a Tbx1 conditional null mouse model of 22q11.2 deletion syndrome. PLoS Genet. 2017 Mar 27;13(3):e1006687.

3. Cai CL*, Molkentin JD*. The Elusive Progenitor Cell in Cardiac Regeneration: Slip Slidin' Away. Circ Res. 2017 Jan 20;120(2):400-406. (*co-corresponding authors).
4. Yan J, Zhang L, Sultana N, Oh JG, Wu B, Hajjar RJ, Zhou B, Cai CL. A series of robust genetic indicators for definitive identification of cardiomyocytes, Journal of Molecular and Cellular Cardiology. 2016 Jun 3;97:278-285.
5. Ye W, Song Y, Huang Z, Osterwalder M, Ljubojevic A, Xu J, Bobick B, Abassah-Oppong S, Ruan N, Shamby R, Yu D, Zhang L, Cai CL, Visel A, Zhang Y, Cobb J, Chen Y. A unique stylopod patterning mechanism by Shox2 controlled osteogenesis. Development. 2016 Jul 15;143(14):2548-60.
6. Sultana N, Zhang L, Yan J, Chen J, Cai W, Razzaque S, Jeong D, Sheng W, Bu L, Xu M, Huang GY, Hajjar RJ, Zhou B, Moon A, Cai CL. Resident c-kit(+) cells in the heart are not cardiac stem cells., Nature Communications. 2015 Oct 30;6:8701. 
7. Yan J, Zhang L, Sultana N, Park DS, Shekhar A, Bu L, Hu J, Razzaque S, Cai CL. A Murine Myh6MerCreMer Knock-In Allele Specifically Mediates Temporal Genetic Deletion in Cardiomyocytes after Tamoxifen Induction. PLoS One. 2015 Jul 23;10(7):e0133472. doi: 10.1371/journal.pone.0133472. eCollection 2015.
8. Yan J, Sultana N, Zhang L, Park DS, Shekhar A, Hu J, Bu L, Cai CL, Generation of a tamoxifen inducible Tnnt2MerCreMer knock-in mouse model for cardiac studies, Genesis. 2015 Jun;53(6):377-86. doi: 10.1002/dvg.22861. Epub 2015 Jun 13.
9. Shamis Y, Cullen DE, Liu L, Yang G, Ng SF, Xiao L, Bell FT, Ray C, Takikawa S, Moskowitz IP, Cai CL, Yang X, Li X, Maternal and zygotic Zfp57 modulate NOTCH signaling in cardiac development. Proc Natl Acad Sci U S A. 2015 Apr 21;112(16):E2020-9. 

10. Zhang L, Nomura-Kitabayashi A, Sultana N, Cai W, Cai X, Moon AM, Cai CL, Mesodermal Nkx2.5 is necessary and sufficient for early second heart field development. Dev Biol. 2014 Jun 1;390(1):68-79.

11. Yan J, Zhang L, Xu J, Sultana N, Hu J, Cai X, Li J, Xu PX, Cai CL. Smad4 Regulates Ureteral Smooth Muscle Cell Differentiation during Mouse Embryogenesis. PLoS One. 2014 Aug 15;9(8):e104503

12. Zhang H, von Gise A, Liu Q, Hu T, Tian X, He L, Pu W, Huang X, He L, Cai CL, Camargo FD, Pu WT, Zhou B., Yap1 is required for endothelial to mesenchymal transition of the atrioventricular cushion. J Biol Chem. 2014 Jul 4;289(27):18681-92. 

13. Wu M, Peng S, Yang J, Tu Z, Cai X, Cai CL, Wang Z, Zhao Y. Baf250a orchestrates an epigenetic pathway to repress the Nkx2.5-directed contractile cardiomyocyte program in the sinoatrial node. Cell Res. 2014 Aug 22. doi: 10.1038/cr.2014.113. [Epub ahead of print]
14. Xu J, Nie X, Cai X, Cai CL, Xu PX, Tbx18 is essential for normal development of vasculature network and glomerular mesangium in the mammalian kidney. Dev Biol. 2014 Jul 1;391(1):17-31. doi: 10.1016/j.ydbio.2014.04.006. Epub 2014 Apr 12.
15. Wang J, Li Z, He Y, Pan F, Chen S, Rhodes S, Nguyen L, Yuan J, Jiang L, Yang X, Weeks O, Liu Z, Zhou J, Ni H, Cai CL, Xu M, Yang FC. Loss of Asxl1 leads to myelodysplastic syndrome-like disease in mice. Blood. 2013 Nov 19. [Epub ahead of print]
16.  Cai X, Zhang W, Hu J, Zhang L, Sultana N, Wu B, Cai W, Zhou B, Cai CL, Tbx20 acts upstream of Wnt signaling to regulate endocardial cushion formation and valve remodeling during mouse cardiogenesis. Development. 2013 Aug;140(15):3176-87.
17. Grisanti L, Clavel C, Cai X, Rezza A, Tsai SY, Sennett R, Mumau M, Cai CL*, Rendl M*. Tbx18 targets dermal condensates for labeling, isolation, and gene ablation during embryonic hair follicle formation. J Invest Dermatol. 2013 Feb;133(2):344-53. (*co-corresponding authors).
18. Clavel C, Grisanti L, Zemla R, Rezza A, Barros R, Sennett R, Mazloom AR, Chung CY, Cai X, Cai CL, Pevny L, Nicolis S, Ma'ayan A, Rendl M. Sox2 in the dermal papilla niche controls hair growth by fine-tuning BMP signaling in differentiating hair shaft progenitors. Dev Cell. 2012 Nov 13;23(5):981-94.

19. Cai X, Nomura-Kitabayashi A, Cai W, Yan J, Christoffels VM, Cai CL. Myocardial Tbx20 regulates early atrioventricular canal formation and endocardial epithelial-mesenchymal transition via Bmp2. Dev Biol. 2011 Dec 15;360(2):381-90.

20. Shen T, Aneas I, Sakabe N, Dirschinger RJ, Wang G, Smemo S, Westlund JM, Cheng H, Dalton N, Gu Y, Boogerd CJ, Cai CL, Peterson K, Chen J, Nobrega MA, Evans SM. Tbx20 regulates a genetic program essential to adult mouse cardiomyocyte function. J Clin Invest. 2011 Dec;121(12):4640-54.

21. Li Z, Cai X, Cai CL, Wang J, Zhang W, Petersen BE, Yang FC, Xu M. Deletion of Tet2 in mice leads to dysregulated hematopoietic stem cells and subsequent Development of myeloid malignancies. Blood. 2011 Oct 27;118(17):4509-18.

22. Zhang W, Chen H, Wang Y, Yong W, Zhu W, Liu Y, Wagner GR, Payne RM, Field LJ, Xin H, Cai CL, Shou W. Tbx20 transcription factor is a downstream mediator for bone morphogenetic protein-10 in regulating cardiac ventricular wall Development and function. J Biol Chem. 2011 Oct 21;286(42):36820-9. 

23. Nie X, Sun J, Gordon RE, Cai CL, Xu PX. SIX1 acts synergistically with TBX18 in mediating ureteral smooth muscle formation. Development. 2010 Mar;137(5):755-65. 

24. Du A, Hunter CS, Murray J, Noble D, Cai CL, Evans SM, Stein R, May CL. Islet-1 is required for the maturation, proliferation, and survival of the endocrine pancreas. Diabetes. 2009 Sep;58(9):2059-69. 

25. Cai CL, Martin JC, Sun Y, Cui L, Wang L, Ouyang K, Yang L, Bu L, Liang X, Zhang X, Stallcup WB, Denton CP, McCulloch A, Chen J, Evans SM. A myocardial lineage derives from Tbx18 epicardial cells. Nature. 2008 Jul 3;454(7200):104-8. 

26. Lin L, Cui L, Zhou W, Dufort D, Zhang X, Cai CL, Bu L, Yang L, Martin J, Kemler R, Rosenfeld MG, Chen J, Evans SM. Beta-catenin directly regulates Islet1 expression in cardiovascular progenitors and is required for multiple aspects of cardiogenesis. Proc Natl Acad Sci U S A. 2007 May 29;104(22):9313-8. Epub 2007 May 22. 

27. Sun Y, Liang X, Najafi N, Cass M, Lin L, Cai CL, Chen J, Evans SM. Islet 1 is expressed in distinct cardiovascular lineages, including pacemaker and coronary vascular cells. Dev Biol. 2007 Apr 1;304(1):286-96. Epub 2006 Dec 29. 

28. Song MR, Shirasaki R, Cai CL, Ruiz EC, Evans SM, Lee SK, Pfaff SL. T-Box transcription factor Tbx20 regulates a genetic program for cranial motor neuron cell body migration. Development. 2006 Dec;133(24):4945-55. 

29. Ai D, Liu W, Ma L, Dong F, Lu MF, Wang D, Verzi MP, Cai CL, Gage PJ, Evans S, Black BL, Brown NA, Martin JF. Pitx2 regulates cardiac left-right asymmetry by patterning second cardiac lineage-derived myocardium. Dev Biol. 2006 Aug 15;296(2):437-49. 

30. Lin L, Bu L, Cai CL, Zhang X, Evans S. Isl1 is upstream of sonic hedgehog in a pathway required for cardiac morphogenesis. Dev Biol. 2006 Jul 15;295(2):756-63. 

31. Park EJ, Ogden LA, Talbot A, Evans S, Cai CL, Black BL, Frank DU, Moon AM. Required, tissue-specific roles for Fgf8 in outflow tract formation and remodeling. Development. 2006 Jun;133(12):2419-33. 

32. Yang L, Cai CL, Lin L, Qyang Y, Chung C, Monteiro RM, Mummery CL, Fishman GI, Cogen A, Evans S. Isl1Cre reveals a common Bmp pathway in heart and limb Development. Development. 2006 Apr;133(8):1575-85. 

33. Cai CL, Zhou W, Yang L, Bu L, Qyang Y, Zhang X, Li X, Rosenfeld MG, Chen J, Evans S. T-box genes coordinate regional rates of proliferation and regional specification during cardiogenesis. Development. 2005 May;132(10):2475-87.

34. Laugwitz KL, Moretti A, Lam J, Gruber P, Chen Y, Woodard S, Lin LZ, Cai CL, Lu MM, Reth M, Platoshyn O, Yuan JX, Evans S, Chien KR. Postnatal isl1+ cardioblasts enter fully differentiated cardiomyocyte lineages. Nature. 2005 Feb 10;433(7026):647-53. 

35. Huang C, Sheikh F, Hollander M, Cai C, Becker D, Chu PH, Evans S, Chen J. Embryonic atrial function is essential for mouse embryogenesis, cardiac morphogenesis and angiogenesis. Development. 2003 Dec;130(24):6111-9. 

36. Cai CL, Liang X, Shi Y, Chu PH, Pfaff SL, Chen J, Evans S. Isl1 identifies a cardiac progenitor population that proliferates prior to differentiation and contributes a majority of cells to the heart. Dev Cell. 2003 Dec;5(6):877-89. 

37. Sparrow DB, Cai CL, Kotecha S, Latinkic B, Cooper B, Towers N, Evans SM, Mohun TJ. Regulation of the tinman homologues in Xenopus embryos. Dev Biol. 2000 Nov 1;227(1):65-79. 

38. Shi Y, Katsev S, Cai CL, Evans S. BMP signaling is required for heart formation in vertebrates. Dev Biol. 2000 Aug 15;224(2):226-37. 

39. Chu PH, Ruiz-Lozano P, Zhou Q, Cai C, Chen J. Expression patterns of FHL/SLIM family members suggest important functional roles in skeletal muscle and cardiovascular system. Mech Dev. 2000 Jul;95(1-2):259-65. 

40. Yang Z, Cai CL, Qin R, Song YC. 2000, Physical Location and Detection of Homologous Sequences of Proto-oncogene ras on Maize. Acta Genetica Sinica, 27(4): 338-343. 

41. Yang Z, Cai CL, Song YC. 2000, The Genes Related with Animal Apoptosis Homologous in Plant. Journal of Cell Biology Sinica, 22(3): 105-109. 

42. Yang Z, Cai CL, Liu LH, Song YC. 1999, Physical Location and Detection of Homologous Sequence for Mammalian Gene rb Related to Apoptosis in Maize. Acta Botanica Sinica, 41(12): 1339-1341 

43. Yang Z, Cai CL, Song YC. 1999, Recent Progress of Plant Apoptosis. Progs. Biochem. Biophys. 1999, 26(5): 439-443. 

44. Cai CL, Yang Z, Zhu YG. 1999, Analysis of Anther Proteins from Gametophyte Male Sterility Lines of Rice during Microspore Development. Development Reproductive Biology, 8(1): 91-96. 

45. Yang Z, Cai CL, He GC, Song YC. 1999, Studies on DNA Fragmentation Induced by Calcium Ions in Rice Cell. Acta Agronomica Sinica, 25(6): 707-711. 

46. Yang Z, Cai CL, Guo YQ, Song YC. 1999, Physical Location of Tumor Suppressor Gene bcl-2 in Maize Chromosomes by FISH. Journal of Wuhan University (Natural Science Edition), 45(2): 191-194. 

47. Cai CL, Yang Z, Zhu YG. 1999, Variation of Mitochondrial in vitro Translation Products of Gametophyte and Sporophyte Male Sterility Lines of Rice. Acta Genetica Sinica, 26(5): 518-513. 

48. Cai CL, Yang Z, Zhu YG. 1998, Analysis of Rice Mitochondrial DNA of Sporophyte Male Sterility Lines by RAPD. Acta Genetica Sinica, 25(6): 525-530. 
49. Cai CL, Yang Z, Zhu YG. 1998, Analysis of Rice Mitochondrial Proteins from Sporophyte and Gametophyte Cytoplasmic Male Sterility Lines. Acta Biologiae Experimentalis Sinica, 31(3): 303-308. 

50. Cai CL, Yang Z, Zhu YG. 1997, Analysis of Rice Anther Mitochondrial Proteins from Sporophyte and Gametophyte Male Sterility Lines at Microspore Abortion Period. Journal of Wuhan University (Natural Science Edtion), 43(4): 475-479. 
51. Cai CL, Yang Z, Zhu YG. 1997, Analysis of Anther Proteins from Sporophyte Male Sterility Lines of Rice in Microspore Development. Journal of Wuhan University (Natural Science Edtion), 43(2): 205-210. 

52. Chen T, Liu F, Cai CL, 1996. Study on Phospholipase C Produced from an Isolate of Aeromonas spp. CW-W-90-3 Strain. Virologica Sinica, 11:66-72.
Research Support 
	1. Active

	1R01HL131735
	Cai (PI)
	1/1/2017-12/31/2020

	NIH/NHLBI
	
	$310,000/year

	T-box transcription factor Tbx2 in coronary vascular development and disease

	

	15GRNT25710153
	Cai (PI) 
	7/1/2015-6/30/2018

	American Heart Association
	
	$65,000/year

	Isl1 Transcriptional Program in SHF Cardiac Progenitor Cell Development

	

	1R56 HL129807
	Cai (MPI with Morrow)
	10/1/2015-9/30/2017

	NIH/NHLBI
	
	$140,000/year

	Tbx1 and canonical Wnt signaling in the second heart field

	2. Pending

	1R01HL137036
	Cai (PI) 
	4/1/2018-3/31/2023

	NIH/NHLBI                                 
	
	$380,000/year

	Deciphering the mechanisms of c-kit+ cells in heart repair

	

	3. Past grants

	R01 HL095810-01                         
	Cai (PI)
	3/1/2010-2/29/2016

	NIH/NHLBI
	
	$250,000/year

	Genetic and Molecular Investigation of Tbx20 in Cardiac Development

	

	1 K02 HL094688-01
	Cai (PI)
	9/1/2009-8/31/2014

	NIH/NHLBI
	
	$94,875/year

	T-Box Transcription Factor Tbx20 in Cardiac Development, Function and Disease

	

	N09G032 
	Cai (PI) 
	9/1/2010-3/31/2014

	New York State Stem Cell Science
	$300,000/year

	The Multipotency of Epicardial Cells and Mammalian Cardiac Repair and Regeneration

	

	5-FY07-642
	Cai (PI) 
	2/1/2008-1/31/2010

	March of Dimes Basil O'Connor award
	$70,000/year

	The Role of Tbx20 in Cardiac Development and Disease

	

	0855808D
	Cai (PI) 
	7/1/2008-6/30/2011

	American Heart Association, Grant-in-Aid
	$66,000/year

	Development of Tbx18 Proepicardial/epicardial Cells

	

	UL1RR029887 
	Cai (PI)
	04/01/2010-03/31/2011

	MSICTS Pilot Project
	
	$70,000/year

	The Multipotency of Epicardial Cells and Mammalian Cardiac Repair and Regeneration

	

	0435094N 
	Cai (PI)
	07/01/2004-06/30/2008          

	American Heart Association, National Scientist Development Grant
	$65,000/year

	The Role of Tbx18 in Proepicardial Organ Development

	

	0120023Y 
	Cai (PI) 
	07/01/2001-06/30/2003

	American Heart Association, Postdoctoral Fellowship
	$50,000/year

	The Role of Tbx20, a New T-box Gene in Heart Development

	


Trainees

1. Current

-  Nishat Sultana, postdoc fellow (6/1/2013-present)

-  Lu Zhang, postdoc fellow (5/1/2012-present)

2. Past

-  Jun Hu, postdoc fellow (5/1/2012-6/30/2014)

-  Weibin Cai, postdoc fellow (8/1/2010-8/31/2012), current position: Professor, Zhongshan University School of Medicine, China

-  Aya Kitabayashi, postdoc fellow (8/1/2010-7/31/2012), current position: Postdoc fellow in CVI at Icahn School of Medicine at Mount Sinai

-  Xiaoqiang Cai, postdoc fellow (8/1/2007-8/1/2013), current position: Postdoc fellow in Genetics Department at Icahn School of Medicine at Mount Sinai

-  Jianyun Yan, postdoc fellow (8/1/2010-8/31/2013), current position: Associate Professor Guangzhou Nanfang Hospital, Guangdong, China
-  Jun Li, postdoc fellow (8/1/2011-8/31/2013)
Invited Talks 

2005

Weill Cornell Medical College, Cornell University, New York

SUNY Upstate Medical University, New York 

2006

Beth Israel Deaconess Medical Center, Harvard Medical School

University of Pittsburgh School of Medicine

University of Pennsylvania School of Medicine

Children's Hospital Boston, Harvard Medical school 
Mount Sinai School of Medicine, New York 


2009

Weinstein Cardiovascular Development Conference, Houston 

2014
Baylor College of Medicine, Houston 

Chinese Heart Association Conference, Beijing

Model Animal Research Center, Nanjing University 

Queens College, the City University of New York, New York
Albany Medical Center, New York
2015

Chinese Heart Association Conference, Beijing

Icahn School of Medicine at Mount Sinai, Pediatrics Department, New York
AHA Scientific Sessions 2015, Orlando

2016

University of Louisville

Fudan University, China

Su Zhou University, China

Health Institute, Chinese Academy of Sciences, China

New York University
Indiana University School of Medicine 
Curriculum Vitae 
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