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MM/YYYY


	FIELD OF STUDY



	Lanzhou University, Lanzhou, Gansu, China PR
	B.S.
	06/2001
	Biology

	Princeton University, Princeton, NJ, USA
	Ph.D.
	06/2007
	Molecular Biology-
Embryonic stem cells

	Stanford University, Stanford, CA, USA
	Postdoctoral
	03/2013
	Cell Biology-
Hematopoietic stem cells


A. Personal Statement 
My lab studies leukemia from a single cell perspective. We integrate research strategies from various disciplines including molecular biology, cell biology, systems biology, and bioinformatics. We have developed a novel experimental system to track single cells in a high throughput manor and study clonal evolution of leukemia. Our studies will provide new insights into the origin of diseases such as AML and ALL, and will help to identify new therapeutic targets.

Our research relies on a novel single cell tracking system that combines three cutting-edge techniques: DNA “barcoding”, cellular viral labeling, and high throughput sequencing. It requires a combination of expertise in molecular biology to construct and process the DNA barcodes, in cell biology to label and transplant the cells, and in programming and statistics to analyze the sequencing data. I have a strong background in molecular biology from my PhD training at Princeton University under the guidance of Dr. Ihor R. Lemischka and expertise in cell biology under the mentoring of Dr. Irving L. Weissman at Stanford University. I am proficient with several programming languages including C/C++, R, Matlab, and Python, and I can independently design and carry out the advanced statistical analyses required for modern quantitative biology. I demonstrated my creativity in using cross-disciplinary skills during my PhD thesis project, where I not only designed and conducted experiments to collect and verify data for the epigenome, transcriptome and proteome in mouse embryonic stem cells, but also designed and programmed a novel algorithm to determine the coordinated interactions between their regulatory mechanisms. This work has been published in Nature.

In the Weissman lab at Stanford, I have continued my research on stem cells using the hematopoietic stem cell transplantation system. Here, I have not only mastered cell sorting and transplantation, but have also further developed my cross-disciplinary skills to meet the challenges of single cell studies. Through collaborations with Dr. Stephen R. Quake’s lab at Stanford’s Department of Bioengineering, I have become proficient with next generation high-throughput sequencing technology and micro-fluidic devices. The former plays an essential role in the single cell tracking system mentioned above. The latter has allowed me to participate in the development of two single cell gene expression analysis techniques in collaboration with Fluidigm Corp. and with Dr. Luke Lee’s lab at UC Berkeley. These two techniques can measure single cell gene expression for hundreds of genes per cell and for thousands of cells per gene respectively. These techniques allow me to investigate the molecular mechanisms of the new phenotypes identified by the single cell tracking system.
My unique background provides me with a deep understanding of cancer biology, a wide repertoire of modern molecular and cellular biology techniques, and ability for effective cross-disciplinary collaborations. I hope that my expertise with single cell analysis will enrich and contribute to many fields such as the stem cell, hematology and cancer fields. 
B. Positions and Honors

Positions and Employment


09/2007 – 03/2013
Postdoctoral Scholar, Stanford University, Stanford, CA 

04/2013 – 12/2013
Instructor, Stanford University, Stanford, CA
01/2014 – Present

Assistant Professor, University of Southern California, Los Angeles, CA
Other Experience and Professional Memberships

2005 - Present

Member, International Society for Stem Cell Research (ISSCR)
     

2011 - Present

Member, American Society of Hematology (ASH)


Honors


1998 - 2001

First-class Scholarship, Lanzhou University


2000



Baogang Educational Fund for Exceptional Student, 


National Education Department of China PR


2000, 2001

Sanhao (Outstanding) Student, Lanzhou University 


2001



Outstanding Graduate, Lanzhou University 


2003



Johnston Fund, Princeton University, 

2011



Best Poster Award at Gordon Conference on Stem Cells & Cancer 


2011, 2012

Abstract Achievement Award at American Society of Hematology (ASH) Meeting

 
2012 



Stanford University Best Postdoctoral Research Award
Oral Presentations


2005, 2009, 2011
Oral presentation at International Society for Stem Cell Research Annual Meeting


2011



Oral presentation at Keystone Symposium on Hematopoiesis


2011



Oral presentation at International Society of Experimental Hematology Meeting 


2011



Oral presentation at Cold Spring Harbor Meeting on Stem Cell Biology

2011
Oral presentation at Cold Spring Harbor Asia/ International Society for Stem Cell                 Research Conference on Cellular programs & Reprogramming


2011, 2012

Oral presentation at American Society of Hematology Meeting


2012



Invited Speaker at 6th International Workshop on Concepts and Mathematical 








Models of Stem Cell Organization

2012



Oral presentation at 4th International Congress on Stem Cells and Tissue Formation


2012



Oral presentation at 13th International Conference on Systems Biology


2013



Oral presentation at Keystone Symposium on Hematopoiesis


2013, 2014

Stem cell 2.0 (Harvard-California Stem Cell PI meeting)
C. Contribution to Science
1.   During my postdoctoral study at Dr. Irving L. Weissman’s lab, I studied mouse hematopoietic stem cells (HSCs) at the clonal level using combined cellular, molecular, and systems biology approaches. I developed an innovative cell tracking technology with single cell sensitivity and high-throughput capacity using genetic barcoding and next generation sequencing. I made the first time direct measurement of in vivo HSC differentiation at the clonal level through multiple stages of lineage commitment. I discovered the cellular origins of lineage bias and clonal dominance during HSC differentiation. I also found that the standard conditioning regimen (used in virtually all HSC studies and in clinical applications) induces radical changes to HSC differentiation at the clonal level.

a. Lu R, Neff NF, Quake SR, Weissman IL. Tracking single hematopoietic stem cells in vivo using high-throughput sequencing in conjunction with viral genetic barcoding. Nature Biotechnology. 2011 Oct 2;29(10):928–33. doi: 10.1038/nbt.1977. PMID: 21964413.

b. Wu C, Li B, Lu R, Koelle SJ, Yang Y, Jares A, Krouse AE, Metzger M, Liang F, Loré K, Wu CO, Donahue RE, Chen IS, Weissman I, Dunbar CE. Clonal tracking of rhesus macaque hematopoiesis highlights a distinct lineage origin for natural killer cells. Cell Stem Cell. 2014 Apr 3;14(4):486-99. doi: 10.1016/j.stem.2014.01.020. PMID: 24702997.

c. Lu R. Sleeping beauty wakes up the clonal succession model for homeostatic hematopoiesis. Cell Stem Cell. 2014 Dec 4;15(6):677–8. doi: 10.1016/j.stem.2014.11.015. PMID: 25479744.
2. In the Weissman lab at Stanford, I have collaborated with two engineering groups to develop micro-fluidic devices to meet the challenges of single cell gene expression analysis. With Dr. Stephen R. Quake’s lab at Stanford, we have developed a microfluidic device that allows for analyzing the epigenetics of small cell populations. With Dr. Luke Lee’s lab at UC Berkeley, we have developed a microfluidic device that can measure single cell RNA expression in a high throughput manor.
a.   Wu AR, Hiatt JB, Lu R, Attema JL, Lobo NA, Weissman IL, Clarke MF, Quake SR. Automated microfluidic chromatin immunoprecipitation from 2,000 cells. Lab on a Chip. 2009 May 21;9(10):1365–70. doi: 10.1039/b819648f. PMID: 19417902.
b.   Dimov IK, Lu R, Lee EP, Seita J, Sahoo D, Park SM, Weissman IL, Lee LP. Discriminating cellular heterogeneity using microwell-based RNA cytometry. Nature Communications. 2014 Mar 25;5:3451. doi: 10.1038/ncomms4451. PMID: 24667995.

3. During my PhD study at Dr. Ihor Lemischka’s lab, I studied mouse embryonic stem cells at the genomic scale using molecular and systems biology approaches. I developed innovative strategies to determine the coordination between the epigenome, the transcriptome and the proteome during differentiation. I found that more than 40% of the changes at the protein level are not reflected by changes at the mRNA level during embryonic stem cell differentiation. I also found that chromatin reconfiguration is preceded by transcription-factor-mediated regulatory events during cell fate alteration.
a. Lu R, Markowetz F, Unwin RD, Leek JT, Airoldi EM, Boyer LA, Troyanskaya OG, Whetton AD, Lemischka IR. Systems-level dynamic analyses of fate change in murine embryonic stem cells. Nature. 2009 Nov 19;462(7271):358–62. doi:10.1038/nature08575. PMID: 19924215.
b. Guan Y, Myers CL, Lu R, Lemischka IR, Bult CJ, Troyanskaya OG. A genomewide functional network for the laboratory mouse. PLOS Computational Biology. 2008 Sep 26;4(9):e1000165. doi: 10.1371/journal.pcbi.1000165. PMID: 18818725.
c. Ivanova N, Dobrin R, Lu R, Kotenko I, Levorse J, Decoste C, Schafer X, Lun Y, Lemischka IR. Dissecting self-renewal in stem cells with RNA interference. Nature. 2006 Aug 3;442(7102):533–8. doi:10.1038/nature04915. PMID: 16767105.
Complete List of Published Work in MyBibliography:   
http://www.ncbi.nlm.nih.gov/sites/myncbi/1habhl2g79lkv/bibliography/47387216/public/?sort=date&direction=ascending
D. Research Support

Ongoing Research Support

NIH-R00-HL113104





Lu (PI)







03/10/14 - 02/28/17
Lineage bias and clonal expansion of hematopoietic stem cell differentiation

The goal of this study is to characterize clonal level differentiation of hematopoietic stem cells.
Role: PI

USC Startup Fund 





Lu (PI)
 






01/01/14 - 6/30/17
Hematopoietic stem cells and hematopoietic diseases
The goal of this study is to set up a lab to study hematopoietic stem cells and hematopoietic diseases.
Role: PI
Completed Research Support
NIH-K99-HL113104





Lu (PI)







06/01/12 - 03/09/14

Lineage bias and clonal expansion of hematopoietic stem cell differentiation
The goal of this study is to characterize clonal level differentiation of hematopoietic stem cells.
Role: PI
CIRM-TG2-01159















10/01/09 - 05/31/12

Heterogeneity of hematopoietic stem cells
The goal of this study is to examine the heterogeneity of hematopoietic stem cells.
Role: Award Recipient

NIH-T32AI07290















09/01/07 - 08/31/09

Early development of hematopoietic stem cells
The goal of this study is to determine whether the T cell receptor V( genes are regulated by epigenetic mechanisms in hematopoietic stem cells during early development.
Role: Award Recipient
PHS 398/2590 (Rev. 06/09)
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