Section II—Sponsor and Co-Sponsor Information
A. Research Support Available

	Funding Source
	Identifying Number
	Project Title
	Principal Investigator
	Dates
	Amount

	NIH/NEI and Office of the Director, Office of Behavioral and Social Sciences Research
	R01 
EY-014645
	Effects of Blindness on Human Early Visual and Auditory Pathways
	Ione Fine
	07/01/2017-6/30/2022
	$1,250,000

	NIH/NEI
	R01 
EY-012926
	The Effects of Attention in Visual Cortex
	Geoffrey Boynton
	9/1/2014– 8/31/2019
	$1,250,000 


[bookmark: _GoBack]The direct costs of Rebecca Esquenazi’s experiment, additional conference expenses and publication costs, will be covered by discretionary research funds of Dr. Fine. The necessary equipment is already purchased. The proposed experiments are expected to cost ~$9,000 in subject reimbursements (30 hrs/subject x $15/hour x 10 subject x 2 experiments). An additional $12,000 in discretionary research funds are available for conference and summer school expenses, publication costs and unanticipated subject costs. 
B. Sponsor’s/Co-Sponsor’s Previous Fellows/Trainees
Previous pre-doctoral trainees - Sponsor Ione Fine
Minna Ng, PhD 2008 (joint Geoffrey Boynton), UCSD Psychology, Dean of Academic Affairs, Duke University
Lindsay Lewis, PhD 2009, UCSD Psychology, Scientific Systems Developer at the University of Montreal
Alan Horsager, PhD 2009, USC Neuroscience, President & CEO of Episona
Libby Huber, PhD 2014, UW Psychology, Postdoctoral researcher at UW ILABS
Jessica Thomas, PhD 2014, UW Psychology, Research Scientist, Microsoft
Peter Meilstrop, PhD 2014, (joint Michael Shadlen), UW Neurobiology and Behavior, Research Scientist, Microsoft
Jason Webster, PhD 2018, UW Psychology
Previous pre-doctoral trainees – Co-Sponsor Geoffrey M. Boynton
Melissa Saenz, PhD 2005, Senior Scientist, Université de Lausanne.
August Tuan, PhD 2006, UCSD Neurosciences., M.D. Kaiser Permanente
Edward Hubbard, PhD 2007, UCSD Psychology, Assistant Professor, University of Wisconsin, Madison
Jeffrey Lin, PhD 2007, UW Psychology, Design Director of AR/VR Experiences @ Facebook
Minna Ng, PhD 2008 (joint Ione Fine), UCSD Psychology, Dean of Academic Affairs, Duke University
Zachary Ernst, PhD 2013, UW Psychology, Senior Staff Data Science & Technical Product Manager at Geli
Eric Runeson, PhD 2013, UW Psychology. User/Design Researcher, Microsoft
Bjorn Hubert Wallander, PhD 2015, UW Psychology, Senior UX Researcher at Uber
James Moreland, PhD 2019, UW Psychology, Data Scientist, Volt Athletics
Previous postdoctoral trainees – Sponsor Ione Fine
Ruixia Xu, 2005-7, Research associate Louisiana State University
Melissa Saenz, 2007-8 (joint Cristof Koch), Senior Scientist and Lecturer at INSERN, Lausanne
Kurt Weaver, 2008-2010, Associate Professor, UW Department of Radiology
Andrew Bock, 2010-12, Research Scientist, Beyond Limits
Brian Allen UW 2018-19, Research Scientist, Exponent
Fang Jiang, 2010 – 2014. Assistant Professor University of Nevada.
Paola Binda (joint Geoff Boynton and Scott Murray), 2011-2013. Assistant Professor, Physiological Sciences at the University of Pisa, University of Pisa.
Michael Beyeler 2017-20. Offered position Assistant Professor of Computer Science, UCSB.
Previous postdoctoral trainees – Co-Sponsor Geoffrey M. Boynton
John Serences, 2004-2006, Professor, UCSD
Robert Duncan, 2002-2005, Associate Professor, CUNY
Vivian Ciaramitaro, 2003-2006, Associate Professor, UMASS Boston
Sara Mednick, 2002-2005, Associate Professor, UC Irvine
Paola Binda, 2011-2013, Assistant Professor, University of Pisa
Alex White, 2015-2018, Postdoctoral researcher, UW
C. Training Plan, Environment, Research Facilities
Environment
Although relatively small in numbers, the University of Washington has strong expertise and an international reputation in neuroimaging research that will provide the applicant with an excellent interdisciplinary training in advanced computational neuroimaging. 
Psychology: The University of Washington Psychology Department consists of an interdisciplinary group of faculty with expertise in a broad array of areas including neuroscience, clinical psychology, perception and cognition, social/personality, and developmental psychology. Rebecca Esquenzi is a member of the CogPer group, which includes 6 neuroimaging faculty with expertise in a broad array of methodologies (TMS, EEG, fMRI, structural imaging) and domains (cognition, vision and language).
VisCog: The applicant will join a sophisticated vision neuroimaging community consisting of Sponsor Ione Fine, Co-Sponsor Geoffrey Boynton, and Scott Murray. These three faculty in the Psychology Department share common laboratory space and a common laboratory meeting that includes a strong didactic component. This laboratory has all the expertise needed to guide Rebecca in this project.  
The Washington Research Foundation (WRF) eScience Data Science Studio: The WRF Data Science Studio is an open plan space with desk space and conference space designed to bring together eScience Data Scientists and researchers who reside in academic units spread across our large campus. The space is used by permanent data science staff and for small group meetings, seminars, and hands‐on training events, with a particular focus on open and reproducible science. The WRF Data Science Studio is also home to Software Carpentry training in R, python, and numerous other technical topics. Ariel Rokem at eScience is an expert in open science for neuroscience research and will help mentor Rebecca in the skills needed to make her code readable and accessible to the wider scientific community.
Training plan
Rebecca Esquenzi came to my laboratory through a unique route, an interest in how humans interact with technology like VR. Through discussions both during the interview process and after arriving at UW she realized that sight restoration technologies provide a particularly fascinating example of this, and rapidly switched into my laboratory. 
In discussion with Rebecca, we have identified seven goals for the NRSA period.
Programming: We have an excellent environment for learning programming where more senior students ‘pay it back’. Students also receive formal training in programming (including things like git, python, and code review) from the eScience institute. During the first few years we expect the CUDA aspects of programming in her proposal to be primarily led by Michael Beyeler, but we expect Rebecca to work on becoming independent in CUDA once her Matlab/Python skills are reasonably proficient.
Psychophysics: Sponsor Fine has deep expertise in psychophysics, perceptual learning and cortical plasticity. In addition Dr. Fine teaches a weekly ‘white-board’ seminar throughout the year, which biannually includes a quarter devoted to formal training in psychophysics (e.g. signal detection theory).
Computational modeling: While Rebecca’s project does not formally involve a computational modeling component, we believe that some computational modeling background is critically necessary if students are to think deeply about the link between psychophysics and neurophysiology. Rebecca will take numerous classes in computational modeling at UW, and will benefit from the joint expertise of Dr. Fine and Boynton, including Co-Sponsor Geoffrey Boynton’s advanced Matlab course on computational methods, and Methods in Computational Neuroscience (Fairhall, Rieke, Shea-Brown).  She will apply to Cold Spring Harbor computational neuroscience summer school in her 3rd/4th year.
Vision science training: Rebecca will receive formal training through Core Concepts in Perception, Vision Journal club (primarily psychophysics), the Vision training grant journal club (more heavily neurophysiologically based) and informal training through weekly lab meetings. 
Sight restoration technologies: Sponsor Fine is an expert in sight restoration technologies. Rebecca will attend the DOE Eye and Chip conference biannually, and SFN (which is where gene therapy, optogenetic and small molecule technologies are presented) biannually. We will also organize for Rebecca to present her work at an Ophthalmology forum on a regular basis, since their Chair Russ VanGelder, and Jay and Maureen Neitz have deep expertise in technologies such as gene therapy, optogenetics and small molecules.
Scientific Communication: Rebecca is already an excellent writer and in her first year did an excellent laboratory presentation explaining her project, so this is likely to be an area of strength. Rebecca will present her research in the form of posters and talks at various conferences such as the Vision Science Society, DOE Eye and Chip, and the Society for Neuroscience. Writing skills will be further developed as part of the Psychology Department requirements (which have a heavy emphasis on writing skills) and by writing papers.
Training in the ethical conduct of research: Formal training will be provided by the Biomedical Research Integrity Program offered at the University of Washington. The applicant has already completed in this program (see Responsible Conduct of Research section). Ethical issues in research related to open science, lab practices, and equity & diversity are part of an ongoing and lively discussion in the VisCog laboratory.
Research Facilities
Space: 350 square feet of remodeled space are available to Dr. Boynton within the UW psychology building for laboratory space. 3 rooms are devoted to psychophysical testing, and postdoctoral researchers and graduate student offices are contained in this laboratory space. The applicant has a large office shared with one other graduate student. A conference room (shared between 3 PIs) with additional workstations for visiting researchers is also available. 
Computing resources: The applicant has a laptop computer with the necessary software for word processing, stimulus programming, and data analysis. The laboratory has three printers (one high speed black and white and two high quality color printers). 
The dichopic display set up that can filter images in close to real time has already been purchased and is in the process of being built, see Equipment.
The VisCog laboratory is a shared owner of a condominium cluster server, with groups buying individual nodes. VisCog shares joint ownership of one node. Each node has 20 Tb RAIDed storage and 24 processing cores connected at 10Gbit. The server will also be used for data storage since it meets HIPAA requirements.
Sponsor Fine’s laboratory also owns two very high end Linux workstations (10 and 12 cores) ideally suited for population receptive field data analysis.
The Department of Psychology has a computer and electronics shop, staffed by two technicians. Computer support services are provided by the Psychology department.
D. Number of Fellow/Trainees to be Supervised During the Fellowship
Sponsor Ione Fine
Graduate student: Tristram Savage, Department of Psychology, UW 2015 to date
Graduate student: Jasmine Awad, Department of Psychology, UW 2018-to date
Graduate student: Rebecca Esquenazi, Department of Psychology, UW 2018-to date
Postdoctoral researcher, Kim Meier, 2018-to date
Postdoctoral researcher, Woon Ju Park, 2018-to date
Co-Sponsor Geoffrey Boynton
Graduate student: Miranda Petty; Department of Psychology, 2016-to date
Postdoctoral researcher, Dina Popovkina, Department of Psychology, 2018-to date
E. Applicant’s Qualifications and Potential for a Research Career
Rebecca has dealt extremely well with the challenges of transferring to a computational vision laboratory, despite a fairly weak background in both vision and computational modeling. 
She is obviously highly intelligent – she was one of the best students in our first year statistics sequence, and she’s picking up computational vision with admirable speed. She is also an excellent writer – better than most of my students at the end of training. This is particularly impressive given that she’s often writing about difficult concepts (like Fourier analysis) that that she’s still in the process of learning. 
However, the most impressive thing about Rebecca is her sheer ability to rise to a challenge and a real courage and ability to accept risk in order to do what really interests her.  It says a lot about Rebecca that one of the primary motivations of her leaving her original choice of lab was that she felt that the lab couldn’t offer her the sort of technical training she felt was necessary to be a good scientist. Even though she was perfectly content, she decided to switch after her first quarter – a decision other students generally agonize over far too long. Her appetite for challenge is standing her in massively good stead as, with impressive determination and ability, she’s working simultaneously on the practical aspects of this project, the intellectual foundations, and learning how to program.
Her choice to switch labs in her first year immediately put her difficult position where she only had 2 quarters to do her 1st year project. Despite being well aware of the potential academic stress, she chose to switch immediately rather than waste time waiting for the expedient time to change. 
Her next choice was what to do for a first year project in my lab. Clearly her project is a terrible first year project, in which we will be lucky to even collect pilot data in her first year. It is certainly on the extreme end of the ‘high risk high reward’ continuum. It’s technically challenging and contains a lot of complicated concepts that are very new to Rebecca (retinal prosthesis technology, Fourier analysis, binocular vision and early visual cortex plasticity). Of course we discussed options which were less certain to lead to glorious failure. But this was the topic that really inspired her, and Rebecca clearly has the sort of grit that is resilient to failure.
Both Rebecca and I are expecting this particular variant of the project to fail (well, she’s in her 20s so there’s probably more lingering optimism). Regardless, Rebecca will gain exactly the technical and academic knowledge that she needs to walk from the smoking wreckage knowing exactly what she wants to do next. 
This is obviously very early in Rebecca’s career to write an NRSA, and a proposal would be much stronger next year when she has some pilot data. Our reason for pushing the timeline is that I have longstanding interests in perceptual learning, cortical plasticity and retinal prostheses, and I think this is a really important topic, and one on which I’m hoping to write an RO1 in the near future. I am happy to support research costs. However, I currently don’t have funds that can support Rebecca’s salary. She does have access to salary support through Psychology TAships, but it is going to be extremely difficult for her to ‘keep up’ in a laboratory where most students have a stronger computational neuroscience background and limited TA-ing responsibilities. 
Rebecca has shown remarkable courage and intellectual ability and certainty, especially in a minority student who does not come from a sophisticated academic background and was feeling more than a little uncertain in a new laboratory in which most students come in with more skills. I feel confident that Rebecca is an extremely talented student, our training plan will give Rebecca the training she needs to succeed, and that over the course of her time in my laboratory she will develop a research program examining whether cortical plasticity can compensate for abnormal visual input that provides a novel significant addition to the literature. 

