SPECIAL INFORMATION AND SUPPLEMENTARY DOCUMENTATION (A1-A5) 

(A-1) Sharing of Results and Management of Intellectual Property

Results Sharing 

1. Data Distribution:. This project proposes to generate prototype software, but not data. Inasmuch as the software generates predicted data, we will share that with the community as publications arise. 
2. Informatic Resources & Software: The informatic analysis tools for Neighborly Network Inference (NNI) will be made available to the community free of charge.  We will implement NNI as a general-purpose prototype tool to be used by plant scientists. Implementing the NNI pipeline on top of an open source interconnection tool such as the Gaggle is important because such interconnection tools provide increasingly popular platforms for developing computational genetic analyses, and provide generic support for reproducible bioinformatic analyses.

Publications: The results of our analysis of the data we generate will be made available through peer- reviewed literature as it is the most appropriate way to make this information available.

Intellectual Property

1. Invention Disclosure and Patent Management:

Invention Disclosures Invention disclosures will be reported by the inventors to the office responsible for patenting and licensing at their institutions.  At NYU, this is the Office of Industrial Liaison.  Invention disclosure forms are available on the Office of Industrial Liaison website (www.nyu.edu/oil) under “New Invention Disclosure Form.”   The principal investigator at each institution will be responsible for ensuring that inventions are disclosed to their institution’s patenting and licensing office sufficiently prior to public disclosure to allow the office to evaluate patentability and commercial potential, and to have a patent application filed if appropriate.  The offices at institutions other than NYU will notify the NYU Office of Industrial Liaison of any inventions made at their institutions.
Patenting The institution at which the inventor is employed will be responsible for evaluating whether to retain title to inventions, filing U.S. and/or foreign patent applications, and notifying NSF.  Inventions will be disclosed to the funding agency promptly upon receipt. Decisions on whether to file a patent application will be based upon an evaluation of the commercial potential of the invention by the institutional patenting and licensing office, and an evaluation of the patentability of the invention (including a search of prior art) in conjunction with an outside patent law firm.  It is expected that the first patent filing will typically be a provisional filing. Decisions on whether to file non-provisional U.S. and or PCT applications will be made in the 10-11 month timeframe following the first (provisional) filing.  
Patent Reporting NYU participates in the Interagency Edison System.  NYU will notify the funding agency and grant the required non-exclusive license for government purposes for inventions for which NYU elects title.  A final invention statement will be sent to NSF upon completion of the grant.
2. Licensing and Commercialization: The Office of Industrial Liaison at NYU shall be responsible for seeking to make technology developed under the grant at NYU commercially available. Technology developed at the other participating institutions will be licensed by the technology licensing offices of those institutions. Research materials developed under the grant will be made available to researchers at not-for-profit institutions under a material transfer agreement with intellectual property terms consistent with NIH guidelines.   The Office will also seek out appropriate industry partners to commercially develop technology.  Potential arrangements will include exclusive or non-exclusive licenses. Any licenses will contain provisions requiring the licensing company to diligently develop the technology. Options may also be granted to companies considering licensing for limited time periods (e.g., 3-6 months) to allow them to conduct due diligence and evaluate their interest in a license.   It is expected that technology will be licensed to existing companies, but if the technology is of sufficient breadth to justify the creation of a new start-up company, this will be considered.

3. Inter-Institutional Agreement: As described above, inventions made solely by one institution shall be managed by that institution. For inventions made by more than one institution, an inter-institutional agreement shall be agreed upon, under which the parties shall agree on which institution shall take the lead in managing patenting and licensing activities, and on sharing patent expenses and license revenues based on relative contributions. License agreements shall require the approval of all institutions with an ownership interest in the licensed technology.

(A-2) Management Plan

Overview: Our proposal is a result of a highly successful collaboration between computer scientists at NYU Courant Institute of Mathematical Sciences and biologists at NYU Biology’s Center for Genomics and Systems Biology. Our close proximity and ongoing successful working relationships during the “VitrualPlant” software development NSF project (DBI DBI-0445666) to enable Systems Biology analysis in Arabidopsis encourages us to further develop and expand the project to crop species. In this proposed NSF Neighborly Network Inference Grant, we will produce prototype tools and test them, as a proof of principle, on 21 species as well as simulated data. The diverse background of the participants in this project provides an opportunity to combine the expertise of investigators with backgrounds in plant biology, genomics, bioinformatics and computer science.

A successful management plan is already in place and this plan is described below: To coordinate and facilitate interactions between individuals, Dennis Shasha (NYU Courant) and Gloria Coruzzi (NYU Biology) will serve as Project Managers for the computational aspects and how the resulting tools can help biologists. The role of the Project Managers is to oversee the daily operations of the project and insure that the needs and concerns of the participants are addressed on a day-to-day basis between the participants involved. The project manager will also facilitate communication between PIs, post-docs, graduate students and laboratory technicians  using our tools by scheduling weekly meetings of all participants to manage immediate issues regarding research needs.  We will also schedule day-long meetings twice a semester with collaborator Rodrigo Gutierrez  to do evaluation of work status and long term planning.   

Bioinformatics manager: Dr. Manpreet Katari (NYU Biology) will be in charge of the bioinformatics analysis aspects including network analysis, databases, and multinetwork generation. To enable efficient information exchange of raw and processed data, a file server has been set up at the NYU to store and distribute data and its analysis among users at NYU Biology and NYU Courant. A secondary server is also established to create daily backups of the primary server in order to insure and protect data. Relevant information is also accessible in a web-based interface for authorized users.  Dr. Katari will maintain the web server, database server, and the multinetwork database.

Software development manager: Dr. Arthur Goldberg (NYU Courant) will manage the development of new software analysis tools and pipelines to enable Neighborly Network Inference (NNI) which will support the different species and inference, and also new tools for cross species analysis. 
Website: We have set up a web site to house the development of Neighborly Network Inference tools and pipelines, which is accessible at: www.CrossSpecies.org 

Education & outreach:  MS and PhD students involved in this project will be co-mentored by a Biology and Courant faculty advisors, Coruzzi (NYU Biology) and Shasha (NYU Courant). The students will present their work at weekly joint lab meetings.  PhD students will also present their work annually in the weekly PhD seminar series hosted by the Biology Department.  Computational students will be involved in constructing the pipeline and making it perform through the use of parallelization. Such students will also help to develop and test optimization and machine learning algorithms for network inference. Students will be exposed to Genomics and Systems Biology also through a series of courses offered by faculty at NYU’s Center for Genomics and Systems Biology including: G23.1128 Systems Biology;  G23.1130 Applied Genomics: Introduction to Bioinformatics & Network Modeling; G23.1127 Bioinformatics & Genomes.

Principal Investigators: The three principal investigators will each commit a minimum of a half-day per week to this project. This will include supervision of personnel, organizational meeting attendance, and intellectual developments and contributions.

Role of senior participants and timeline:

	Name
	Institution
	Role
	Aim

	Dennis Shasha

PI
	NYU Courant
	Project Leader
	Oversee Aims 1, 2, 3, 4

	Gloria Coruzzi,

Co-PI
	NYU Biology
	Co-leader: Experimental
	Oversee Aims 2 & 3

	Manpreet Katari

Co-PI
	NYU Biology
	Bioinformatics Manager
	Aims 1 & 4

	Arthur Goldberg

Senior Personnel
	NYU Courant
	Software developer
	Aims 1 & 4

	AmyMarshall-Colon

Post-Doc
	NYU Biology
	Experimental Treatments

RNA processing for Seq
	Aim 2  Rice experiments  



	Doug Cook

Collaborator
	UC Davis
	Experimental support

Plant treatments
	Aim 3 

Medicago Experiments

	Rodrigo Gutierrez

Consultant
	U Catolica, Chile
	Assembling “ground truth” networks for crop genomes
	Aims 1 & 4


Timeline:

Year 1: Aim 1.  Extend cross species network inference by 1) using ground truth protein:protein and metabolic interaction networks for Rice and Arabidopsis from several different sources, 2) using other tools, methods and databases for defining homology, and 3) incorporating validated regulatory (AGRIS) edges. Aim 2 & 3: Perform the time series experiments in Rice and Medicago and complete the Arabidopsis series by generating RNA-seq data. Aim 4: Build and/or assemble high-performance network inference software for time series data (e.g. parallelize State-Space modeling) and compare it with others (especially other Bayesian methods). Assemble “ground truth” networks in the 3-5 target crop species beginning with Medicago, Corn, Grape. Evaluate different bioinformatic workflow platforms and decide which we will deploy. 
Years 2-3: Aim 2 & 3. Apply the state space analysis to Medicago and Rice and test targeted regulatory genes in N-use pathway.  Aim 4. Deploy the first version of the analysis pipeline for cross species network inference to collaborators (D. Cook, U Davis; R. Gutierrez, Chile).
Years 4-5: Apply the computational pipeline to infer networks in several crop species for example corn and grape. Deploy the full computational NNI pipeline for cross-species network inference to plant community via NNI (www.CrossSpecies.org) linked to VirtualPlant, iPlant and a selected workflow platform (e.g. Galaxy).
(A-3) Coordination with Outside Groups  MANNY: THIS MAY HAVE TO CHANGE
Please see attached letters of collaboration: 
Doug Cook (UC Davis)  Dr. Cook, an expert in the field of Medicago genomics will perform the N-treatment time series and supply tissues for RNA-seq analysis (Aim 3), to fuel the regulatory network inference studies in Medicago.

Rodrigo Gutierrez (U Catolica, Chile) Dr. Gutierrez, the creator of the Arabidopsis multinetwork (Gutierrez et al 2007) will assist in the assembly of multinetworks for crop species including Vitis, Corn and Medicago.  

iPlant (see letter from iPlant Project Director, Steve Goff)  We will coordinate with iPlant to make our Cross species network inference platform  (NNI) modular, independent and accessible with and compatible with iPlant, and accessible using other annotation analysis platforms such as Galaxy and Taverna. We will also make our currently developed VirtualPlant tools accessible to iPlant, as per letter by (S. Goff).

Richard McCombie (CSHL) Dr. McCombie, will process our time-series RNA seq data using CSHL Genome Sequencing facility using an Illumina sequencing platform.

(A-5) Postdoctoral Mentoring Plan 

Co-mentorship across disciplines and institutions: Post-Docs and students will receive novel cross-disciplinary training across biology & genomics (NYU Biology, Center for Genomics & Systems Biology) and informatics and systems Biology (NYU Courant). The PIs with expertise spanning these disciplines will co-mentor students and post docs individually and also at the weekly meetings where postdocs & students present their results. 

Training as Educators: In this project, Post-Docs are paired up with graduate students, undergraduate students, and technicians in the laboratory/at the computer to practice mentoring skills in a research context.  Post-docs are also afforded the opportunity to teach in NYU Biology courses where they are mentored by faculty advisors. For example, Dr. Katari, is currently co-teaching an undergraduate course “Introduction to Genomics & Bioinformatics” with a faculty mentor (Kris Gunsalus). 

Career Development: Post-Docs receive counseling from their co-mentors and practice presentation skills during regular group-lab meetings, through a special NYU Biology Post-Doc seminar series, and at annual poster sessions at the NYU Biology retreat. Funds are provided for students and Post-Docs to attend at least one meeting each year and are expected to widely disseminate their work.










