JoVE Corporate Sponsorship Request Form for Authors

The name of the PI: Elena Levantini (Dan Tenen lab)
Institution: Beth Israel Deaconess Medical Center
Email address: elevanti@bidmc.harvard.edu
Thank you for deciding to publish in JoVE. 

As you have expressed an interest in corporate sponsorship of your JoVE article, I have included more information for you.  In the past, authors have opted to have their publication fees underwritten by a company that manufactures a product used in the video. This serves as a great marketing tool for that company, as, on average, JoVE protocols are viewed 10,000 times per year. 
Please include the following information below, and email this form to me by our agreed upon deadline so I can send your request to JoVE Industry Relations. There is NO guarantee for sponsorship, and it may take several months to obtain a response from the company(ies), whether it is a positive or negative response.
Company information:

	Name of Sales Rep
	Company
	Email
	Phone 

	Jennifer Elliott
	Sigma Aldrich
	Jennifer.Elliot@sial.com
	

	Carolyn Kirby
	Qiagen
	carolyn.kirby@qiagen.com
	

	Jeff Galecke
	Invitrogen/Life Technologies
	Jeff.Galecke@lifetech.com
	

	n/a
	New England Biolabs
	
	

	n/a
	Roche Applied Science
	
	


Reagent/Equipment used in your research:

	Name of the reagent
	Company
	Catalogue number
	Comments (optional)

	Protease Inhibitor Cocktail
	Sigma Aldrich
	P8340
	

	T4 DNA Ligase
	New England Biolabs
	M0202
	

	HindIII
	New England Biolabs
	R0104
	

	Proteinase K
	Roche Applied Science
	03115879001
	

	RotorGene Q5plex HRM
	Corbett Life Sciences/Qiagen
	9001580
	

	TaqMan Universal PCR MasterMix II- no AmpErase UDG
	Applied Biosciences/Life Technologies
	4440040
	


Please include short abstract or description of the protocol. The abstract can already be published, as this will be sent the company on your behalf, and won't be reproduced by JoVE in any fashion. The company who sponsors your article will NOT have any input into your article, as you and your group will be responsible for the science. The abstract MUST describe how the product(s) in question is/are featured. 
ABSTRACT

SCIENTIFIC OVERVIEW: Using transgenic mice carrying human CD34 PAC constructs we identified a novel Downstream Regulatory Element, which is bound by RUNX1 and is necessary for human CD34 expression in long-term hematopoietic stem cells (LT-HSCs). We demonstrate by chromosome conformation capture (CCC) assays in long-term hematopoietic stem cells that the Downstream Regulatory Element physically interacts with the human CD34 promoter. Targeted mutagenesis of RUNX binding sites leads to perturbation of this interaction and decreased human CD34 expression in long-term hematopoietic stem cells. Overall, our in vivo data provide novel evidence about the role of RUNX1 in mediating interactions between distal and proximal elements of the hematopoietic stem cell gene CD34.

Understanding how transcription factors and cis-regulatory elements set up long-range interactions to orchestrate gene expression is a key issue in genome biology. Structural proteins, transcription factors, or components of the pre-initiation complex have been implicated as candidate molecules mediating chromatin looping. However, while roles for individual factors in long-range interactions have been identified, little is known about the role of individual factor binding sites on the stability of these interactions and how the lack of such binding sites would impact on gene expression. In addition, it is still unknown how these mechanisms operate in stem cells. Our data are the first to demonstrate a role of a specific transcription factor in establishing chromatin looping in primary stem cells; they show that specific transcription factor binding sites are required for interactions between distal and proximal regulatory elements in vivo, and expand the role of RUNX1 in facilitating looping of distant regulatory elements in HSCs. 
Overall, our work contributes to elucidate the mechanism leading to gene regulation in the rare population of HSCs by identifying trans-acting regulatory proteins that establish the three-dimensional molecular organization of long-range regulatory elements. Our data open a new field of investigation aimed at identifying specific genetic mutations located in distal regulatory elements that lead to abnormal gene expression, therefore contributing to HSC defects and specific disease onset.

TECHNICAL OVERVIEW CHROMOSOME CONFORMATION CAPTURE ASSAY: 
The CCC protocol has been described by Dekker et al (Science 2002). We were the first to adapt it and use it in rare stem cell populations (Levantini et al, EMBO J 2011).

SLAM+ LSKs pooled from 25 mice transgenic mice carrying the hCD34 PAC were used to study the interaction between the hCD34 promoter and the DRE element in LT-HSCs. 
Cells were formaldehyde-cross-linked to covalently link interacting chromatin segments in intact cells, by cross-linking proteins to other proteins and to DNA. The idea is to cross-link physically interacting segments throughout the genome via contacts between their DNA-bound proteins and to subsequently determine the relative frequency with which different sites have become cross-linked. After cross-linking the chromatin has been solubilized (lysis buffer solution containing protease inhibitors), digested O/N with HindIII restriction enzyme and allowed to undergo intramolecular ligation of cross-linked fragments (O/N ligation reaction). Keeping the DNA concentration low favors intramolecular ligations rather than ligation of random fragments, therefore each ligation product represents an interaction between two genomic loci. Cross-linking is then reversed by O/N digestion with Proteinase K, and the abundance of each ligation product is measured by quantitative PCR (performed on a RotorGene Q5plex HRM, and using TaqMan Universal PCR MasterMix II no AmpErase UDG) using control, and cross-linked templates (Dekker et al, Science 2002; Dekker, Nature Methods 2006). 
CCC is experimentally straightforward, however it is critical to carry out the experiment with efficient reagents as a limited amount of cells is available when studying chromatin conformation in rare stem cells populations;  and it is also crucial to interpret the CCC data correctly, by adopting appropriate controls, otherwise misinterpretation of the interaction frequencies can be easily produced. 
We have obtained the best results with the following products:

	Protease Inhibitor Cocktail
	Sigma Aldrich
	P8340

	T4 DNA Ligase
	New England Biolabs
	M0202

	HindIII
	New England Biolabs
	R0104

	Proteinase K
	Roche Applied Science
	03115879001

	RotorGene Q5plex HRM
	Corbett Life Sciences/Qiagen
	9001580

	TaqMan Universal PCR MasterMix II- no AmpErase UDG
	Applied Biosciences/Life Technologies
	4440040


A CCC-based analysis will likely become the foundation of many future chromosome structural studies, aimed at understanding normal and abnormal gene expression in specific cellular subpopulations (such as stem cells). 

