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A. Personal Statement 
Cell fate decision plays crucial roles during development, and many of these roles are reemployed in adult injury repair to reconstruct morphology and function. Cell fate decision are also manipulated by cancer cells to accelerate tumor growth and facilitate spreading. My group uses biochemical techniques, cell culture systems and mouse models to study how protein methylation and signaling crosstalk control cell fate decisions. We employ mouse genetic models to study craniofacial and cardiac development. 
My Ph.D. training in Dr. Jeff Molkentin’s group at Cincinnati Children’s Hospital established my interest in cardiac physiology and pathology, and prepared me with extensive experiences in mouse genetic models, surgical manipulation and primary cell culture techniques. My postdoctoral training in Rik Derynck’s group at UCSF focused on protein methylation in TGF-beta/BMP signal regulation, which broadened my skill sets with in-depth biochemical, cellular and signaling analysis of cell fate transition. Upon joining USC in November 2013, my group initiated the investigation of protein methylation in signal transduction and cell fate decision using cell biology, biochemistry and mouse genetic approaches. Now as a junior faculty, I have built an efficient research team including five postdoctoral scholars, five graduate students and one research associate, and gained support from collaborators with expertise in chemistry, mass spectrometry, structure biology and bioengineering.

1. Katsuno Y*, Qin J*, Oses-Prieto JA, Wang H, Jackson-Weaver O, Zhang T, Lamouille S, Wu J, Burlingame ALL, Xu J#, Derynck R#. (2018) Arginine methylation of Smad7 by PRMT1 in TGF-β-induced epithelial-mesenchymal transition and epithelial stem cell generation. J Biol Chem. Jun 15. pii: jbc.RA118.002027. doi: 10.1074/jbc.RA118.002027. PMID: 29907569. * co-first authors, # co-corresponding authors. 
2. Gou Y, Wang J, Li J, Jackson-Weaver O, Wu J, Zhang T, Gupta R, Cho I, Ho TV, Chen Y, Li M, Richard S, Wang J, Chai Y, Xu J. (2018) J Dent Res. Dec;97(13):1510-1518. doi: 10.1177/0022034518785164. PMID: 29986157.
3. Zhang T, Wu J, Ungvijanpunya N, Jackson-Weaver O, Gou Y, Feng J, Ho T-V, Shen Y, Liu J, Richard S, Jin J, Hajishengallis G, Chai Y, Xu J. (2018) Smad6 methylation represses NFkB activation and periodontal inflammation. J Dent Res. Jul;97(7):810-819. doi: 10.1177/0022034518755688. PMID: 29986157.
4. Xu J, Wang AH, Oses-Prieto J, Makhijani K, Katsuno Y, Pei M, Yan L, Zheng YG, Burlingame A, Brückner K, Derynck R. (2013) Arginine Methylation Initiates BMP-Induced Smad Signaling. Mol Cell. Jul 11;51(1):5-19. doi:10.1016/j.molcel.2013.05.004. PMID: 23747011.
B.	Positions and Honors
Research and Professional Experience
	2006-2007
	Postdoctoral Fellow, Cincinnati Children’s Hospital, Cincinnati OH

	2007-2010
	Postdoctoral Fellow, University of California, San Francisco CA

	2011-2013
	Assistant Research Cell Biologist, University of California, San Francisco CA

	2013-present
	Assistant Professor, Center for Craniofacial Molecular Biology, Ostrow School of Dentistry, University of Southern California.

	2014-present
	Assistant Professor of Biochemistry and Molecular Medicine, Keck School of Medicine, University of Southern California, Los Angeles, CA

	2014-present
	Affiliate Principal Investigator, USC Stem Cell Center, Keck School of Medicine, University of Southern California, Los Angeles, CA 

	2014-present
	Member, Norris Comprehensive Cancer Center, Keck School of Medicine, University of Southern California, Los Angeles, CA


Honors and Awards
1995-2000		Outstanding Student Scholarship, Health Science Center, Peking University
2001-2003		American Heart Association Pre-doctoral Fellowship 
2007-2009		American Heart Association Postdoctoral Fellowship
2009-2010		Sandler’s Research Fellowship 
2010				FASEB Biological Methylation Conference Seminar Award 
2011-2014		American Heart Association National Scientist Development Grant 
2014				Research Seed Grant, Herman Ostrow School of Dentistry, USC faculty research fund
2016-2017		American Heart Association Beginning Grant-in-aid
2015				Research Seed Grant, Herman Ostrow School of Dentistry, USC faculty research fund
2016-2017		Audrey E. Streedain Regenerative Medicine Initiative Award, USC Stem Cell Center
2016				Research Seed Grant, Herman Ostrow School of Dentistry, USC faculty research fund
2017-2019		Rose Hill Foundation Research Fellow
2017-2019		Stop Cancer Research Career Development Award, Stop Cancer Foundation
2017-2019		Fellow-in-training, American Heart Association
2017				Research Seed Grant, Herman Ostrow School of Dentistry, USC faculty research fund
2018				Research Seed Grant, Herman Ostrow School of Dentistry, USC faculty research fund
Society Memberships 
American Heart Association (2001-present); American Society of Physiology (2011-present)
Grant Reviewer
Southern California Clinical and Translational Science Institute (2014); Wright Foundation (2016); American Heart Association (2016-present); NIH-NIDCR (Ad hoc)
Journal Reviewer
Science Signaling, Oncogene, Journal of Molecular Biology, Molecular Cellular Biology, Journal of Dental Research, Scientific reports, Journal of California Dental Association, Oncotarget.
C.	Contribution to Science
1. Protein methylation was discovered at a similar time as phosphorylation, but the field has been dormant for many years because of previous conception that protein methylation was irreversible. Until in early 2000s, the discovery of the first demethylase brought reversibility to methylation and a boom to protein methylation research. Now, methylation of histones has been extensively studied as epigenetic mechanisms that determine transcriptional status. But methylation on non-histone proteins has just started to be appreciated. There are evidences, including our works on Smad6/7 methylation, to support that protein methylation on signaling proteins and transcription factors are regulatory mechanisms that determine their functionality with physiological significance. 

a. Katsuno Y*, Qin J*, Oses-Prieto JA, Wang H, Jackson-Weaver O, Zhang T, Lamouille S, Wu J, Burlingame ALL, Xu J#, Derynck R#. (2018) Arginine methylation of Smad7 by PRMT1 in TGF-β-induced epithelial-mesenchymal transition and epithelial stem cell generation. J Biol Chem. Jun 15. pii: jbc.RA118.002027. doi: 10.1074/jbc.RA118.002027. PMID: 29907569. *co-first authors, #co-corresponding authors.
b. Zhang T, Wu J, Ungvijanpunya N, Jackson-Weaver O, Gou Y, Feng J, Ho T-V, Shen Y, Liu J, Richard S, Jin J, Hajishengallis G, Chai Y, Xu J. (2018). Smad6 methylation represses NFkB activation and periodontal inflammation. J Dent Res. Jul;97(7):810-819. doi: 10.1177/0022034518755688. PMID: 29986157.
c. Xu J, Derynck R. (2014) Does Smad6 methylation control BMP signaling in cancer? Cell Cycle. 2014 Apr 15;13(8):1209-10. doi: 10.4161/cc.28380. PMID: 24621505.
d. Xu J, Wang AH, Oses-Prieto J, Makhijani K, Katsuno Y, Pei M, Yan L, Zheng YG, Burlingame A, Brückner K, Derynck R. (2013) Arginine Methylation Initiates BMP-Induced Smad Signaling. Mol Cell. Jul 11;51(1):5-19. doi:10.1016/j.molcel.2013.05.004. PMID: 23747011.

2. TGF-beta and BMP signaling is activated by a series of phosphorylation events, initiated by type I receptor phosphorylation and further transduced by Smad2/3 or Smad1/5/8 phosphorylation. My works during postdoctoral training with Dr. Rik Derynck showed, for the first time, that protein methylation functionally regulate TGF-beta and BMP signaling and revealed that inhibitory Smad6/7 methylation is an initiating step for the TGF-beta/BMP family signaling, with functional significance in EMT, morphogenesis and cell fate determination. My group further demonstrated that Smad6 methylation controls Smad6 activity and regulates signaling crosstalk between TGF-beta/BMP and TLR-NFkB pathways.

a. Katsuno Y*, Qin J*, Oses-Prieto JA, Wang H, Jackson-Weaver O, Zhang T, Lamouille S, Wu J, Burlingame ALL, Xu J#, Derynck R#. (2018) Arginine methylation of Smad7 by PRMT1 in TGF-β-induced epithelial-mesenchymal transition and epithelial stem cell generation. J Biol Chem. Jun 15. pii: jbc.RA118.002027. doi: 10.1074/jbc.RA118.002027. PMID: 29907569. * co-first authors, # co-corresponding authors. 
b. Zhang T, Wu J, Ungvijanpunya N, Jackson-Weaver O, Gou Y, Feng J, Ho T-V, Shen Y, Liu J, Richard S, Jin J, Hajishengallis G, Chai Y, Xu J. (2018). Smad6 methylation represses NFkB activation and periodontal inflammation. J Dent Res. Jul;97(7):810-819. doi: 10.1177/0022034518755688. PMID: 29986157.
c. Xu J, Wang AH, Oses-Prieto J, Makhijani K, Katsuno Y, Pei M, Yan L, Zheng YG, Burlingame A, Brückner K, Derynck R. (2013) Arginine Methylation Initiates BMP-Induced Smad Signaling. Mol Cell. Jul 11;51(1):5-19. doi:10.1016/j.molcel.2013.05.004. PMID: 23747011.
d. Xu J, Lamouille S, Derynck R. (2009) TGF-beta-induced epithelial to mesenchymal transition. Cell Res. Feb;19(2):156-72. doi: 10.1038/cr.2009.5. PMID: 19153598.

3. The roles of protein methylation in embryonic development and adult injury remain largely unknown, although roles of methyltransferases and demethylases have been documented in many types of cancer.  My group focuses on physiological roles of protein methyltransferases in craniofacial and cardiac development, and their physiological and pathological function in adult injury repair, especially in face of disease conditions including acute ischemic injury, chronic heart failure, periodontitis, orthodontic treatment and osteoporosis. 
a. Gou Y, Li J, Jackson-Weaver O, Wu J, Zhang T, Gupta R, Cho I, Ho TV, Chen Y, Li M, Richard S, Wang J, Chai Y, Xu J. (2018) J Dent Res. Dec;97(13):1510-1518. doi: 10.1177/0022034518785164. PMID: 29986157. 
b. Gou Y, Li J, Jackson-Weaver O, Gupta R, Cho I, Ho T-V, Merrill A, Chai Y, Wang J, Xu J. (2018) Protein arginine methyltransferase PRMT1 regulates craniofacial bone formation upstream of Msx1. Mech Dev. Aug;152:13-20. doi: 10.1016/j.mod.2018.05.001. PMID: 29727702. 
c. Zhang T, Wu J, Ungvijanpunya N, Jackson-Weaver O, Gou Y, Feng J, Ho T-V, Shen Y, Liu J, Richard S, Jin J, Hajishengallis G, Chai Y, Xu J. (2018) Smad6 methylation represses NFkB activation and periodontal inflammation. J Dent Res. Jul;97(7):810-819. doi: 10.1177/0022034518755688. PMID: 29986157.
d. Gou Y, Zhang T, Xu J. (2015) Transcription Factors in Craniofacial Development: From Receptor Signaling to Transcriptional and Epigenetic Regulation. Curr Top Dev Biol. 115:377-410. doi: 10.1016/bs.ctdb.2015.07.009. PMID: 26589933.

4. My Ph.D. training in Dr. Jeff Molkentin’s group focused on cardiac function and post-injury remodeling. My work was also one of the first to reveal the importance of fibroblasts in cardiac injury responses. Research efforts during Ph.D. training period led to 10 peer-reviewed publications, including 3 first-author and 7 co-author publications. Now my group has established mouse surgical models (LAD, TAC and mini-pump infusion) to study cardiac acute injury responses such as in response to myocardial infarction, and chronic injury responses, such as in response to aortic constriction and heart failure. Utilizing these surgical models, we study how cardiac residential cell types respond to injury and contribute to repair, and characterize the underpinning transcriptional and epigenetic mechanisms.

a. Wu J, Jackson-Weaver O, Xu J. (2018). The TGFbeta superfamily in cardiac dysfunction. Acta Biochim. Biophys. Sin. Apr 1;50(4):323-335. doi: 10.1093/abbs/gmy007. PMID: 29462261.
b. Heineke J, Auger-Messier M, Correll RN, Xu J, Benard MJ, Yuan W, Drexler H, Parise LV, Molkentin JD. (2010) CIB1 is a regulator of pathological cardiac hypertrophy. Nat Med. Aug;16(8):872-9. doi: 10.1038/nm.2181. PMID: 20639889.
c. Oka T*, Xu J*, Kaiser RA, Melendez J, Hambleton M, Sargent MA, Lorts A, Brunskill EW, Dorn GW 2nd, Conway SJ, Aronow BJ, Robbins J, Molkentin JD. (2007) Genetic manipulation of periostin expression reveals a role in cardiac hypertrophy and ventricular remodeling. Circ Res. Aug 3;101(3):313-21. PMID: 17569887. *co-first authors.
d. Xu J, Kimball TR, Lorenz JN, Brown DA, Bauskin AR, Klevitsky R, Hewett TE, Breit SN, Molkentin JD. (2006) GDF15/MIC-1 functions as a protective and antihypertrophic factor released from the myocardium in association with SMAD protein activation. Circ Res. Feb 17;98(3):342-50. PMID: 16397142.

Complete List of Published Works in My Bibliography
https://www.ncbi.nlm.nih.gov/sites/myncbi/1FAKCeS8F8Q/bibliography/45342619/public/?sort=date&direction=ascending.
D.	Research Support
Ongoing Research Support
R01DE026468											Xu (PI)						07/01/17-06/30/22
NIH - NIDCR
Project Title: Methylation signaling in periodontal health and disease

R01DE026468 Supplement								Xu (PI)						07/01/18-06/30/19
NIH - NIDCR
Project Title: Methylation signaling in the interaction between periodontitis and Alzheimer’s disease

Research Career Development Award					Xu (PI)						01/01/17-12/31/19
STOP CANCER foundation
Project Title: Arginine methylation of p53 regulates cancer cell EMT and invasion

Rose Hill Foundation Research Grant					Xu (PI)						07/01/17-06/31/19
Rose Hill foundation
Project Title: PRMT1-p53 pathway in epicardial cell fate transition and neovascularization

Start-up Fund from the Provost							Xu (PI)						11/01/13-present
Herman Ostrow School of Dentistry, USC

Postdoctoral Fellowship									Qian (PI)					07/01/18-06/30/20
American Heart Association (AHA) (Role: Mentor)
Project Title: PRMT1 in cardiac fibroblast fate transition and cardiac fibrosis.

Postdoctoral Fellowship									Murnyak (PI)				02/01/19-06/30/19
Eotvos Scholarship of the Hungarian State (Role: Mentor)
Project Title: Investigation of p53 arginine methylation in cancer cell EMT and invasion
Completed Research Support
16BGIA26540000
Beginning Grant-in-Aid									Xu (PI)						01/01/16-12/31/17
American Heart Association 
Project Title: Arginine methylation and demethylation of inhibitory Smads: role in TGF-beta/BMP signaling and epicardial/endothelial differentiation

A. Streedain Regenerative Medicine Initiative Grant	Xu (PI)						01/01/16-06/30/17
USC Stem Cell Center
Project Title: The role of PRMT1-p53 axis in cardiac fibroblast fate transition in the injured heart
[bookmark: _GoBack]
11SDG5220002 
National Scientist Development Grant					Xu (PI)						01/01/11-12/31/214
American Heart Association 
Project Title: Arginine methylation of inhibitory Smads: role in TGF-beta/BMP signaling and differentiation
in osteogenic differentiation and craniofacial morphogenesis
