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Medical School
Department of Neurosurgery

March 10, 2014

Dr. Nandita Singh 
Senior Science Editor

17 Sellers Street

Cambridge, Massachusetts 02139

United States

Dear Nandita:
 

Thank you for inviting us to publish a methods video-article in the Journal of Visualized Experiments. We are submitting the enclosed manuscript "Identification of Key Factors Regulating Self-renewal and Differentiation in EML Hematopoietic Precursor Cells by RNA-sequencing Analysis" for consideration. 

RNA-sequencing (RNA-Seq) technology is a powerful method for global gene expression study. We report here a detailed method of using RNA-Seq technology to identify the potential key factors in the decision between self-renewal and differentiation in EML (Erythroid, Myeloid, and Lymphocytic) multipotential hematopoietic precursor cells. Murine bone marrow derived EML are ideal for studying the molecular control of early hematopoietic differentiation at a large scale. EML cells can grow in large culture and give rise to a mixture of self-renewing Lin-SCA+CD34+ cells and partially differentiated non-renewing Lin-SCA-CD34- cells in a cell autonomous fashion. We hypothesized that key transcription factors (TFs) control a transcriptional regulatory network that determines the choice between self-renewal and differentiation. In this paper, we first introduced the methods for EML cell culture and Lin-CD34+ and Lin-CD34- cell separation. Subsequently, we described the procedures of RNA sequencing sample preparation from Lin-CD34+ and Lin-CD34- cells. Next we gave a detailed description on the sequencing data analysis and the identification of significantly differentially expressed transcription factors that potentially play a role in the decision of EML cell self-renewal and differentiation. In this paper, we also highlighted the important steps for successful EML cell culture, RNA quality control, library preparation, and accurate estimation of gene expression levels for both known and novel transcripts. Overall, this paper gives detailed instructions on how to identify potential key transcriptional regulators for EML cell self-renewal/differentiation switch in the early hematopoietic development using RNA-sequencing technology. We believe that this work will be of high interest to scientists in hematopoietic cell development and gene transcription field in general.  
Potential reviewers include Zhengdong Zhang, Scott Tenenbaum, Gary Bader, Nicholas Luscombe, Paul Bertone and Huck Ng. We would prefer that Barbara Wold, Benjamin Blencowe, Peggy Farnham, George Stamatoyannopoulos, Stuart Orkin and Bing Ren do not review the manuscript because of competing interests. Thank you very much. 

Sincerely, 
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The University of Texas
Health Science Center at Houston




Jiaqian Wu

Assistant Professor

The Vivian L. Smith Department of Neurosurgery

Center for Stem Cell and Regenerative Medicine

Investigator, the Senator Lloyd & B.A. Bentsen Center for Stroke Research

Investigator, NIH Pathway to Independence Award (K99/R00)

The University of Texas Medical School at Houston
