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EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, include postdoctoral training and residency training if applicable.) 
	INSTITUTION AND LOCATION
	DEGREE
(if applicable)
	Completion Date 
MM/YYYY
	FIELD OF STUDY

	Merton College, Oxford University, Oxford
	BA
	06/1993
	Experimental Psychology and Philosophy

	University of Rochester, Rochester, NY
	MA
	09/1996
	Brain and Cognitive Sciences

	University of Rochester, Rochester, NY
	PHD
	12/1999
	Brain and Cognitive Sciences


A. Personal Statement
Since graduate school my research has focused on plasticity on the human visual system, both in the normally sighted and in blind populations. Throughout my research career I have demonstrated the ability to adopt new technologies and approaches (such as computational techniques, behavioral psychophysics and computational BOLD imaging) to examine the effects of sensory deprivation.
In 2003 I was recruited by Second Sight and the Ophthalmology Department of USC to head their behavioral testing of retinal prostheses as part of a large NIH Bioengineering Research Project. In 2004, just before my move to USC I was fortunate enough to receive an RO1 to examine the effects of visual deprivation, and this has been the primary focus of my research over the last 14 years.
Much of my research examines the mechanisms of plasticity in the human brain by linking changes in function to changes in neuroanatomical structure, with a particular focus on the effects of early sensory loss. If humans become blind early in life, they only regain very limited ability to make use of that sense if it is ever restored in adulthood (Research Interest 1) and there is “cross-modal plasticity” - colonization of the brain regions that normally serve the missing sense by remaining senses (Research Interest 2). These huge changes in the functional role of deprived cortical areas are accompanied by dramatic changes in their neuroanatomy and neurochemistry (Research Interest 3). All these factors have implications for the ability to restore sight using retinal prosthetics (Research Interest 4).
Over the last decade my experience has given me a strong translational focus, and an ever increasing appreciation for the importance of understanding the underlying circuitry of the plasticity that occurs as a result of sensory deprivation. My expertise in sight restoration technologies, perceptual learning and cortical plasticity will give me the expertise to advice Rebecca in her project that links the behavioral and neurophysiological effects of sight recovery technologies in humans in the context of visual cortical plasticity.
1. Fine I, Cepko CL, Landy MS. Vision research special issue: Sight restoration: Prosthetics, optogenetics and gene therapy. Vision Res. 2015 Jun;111(Pt B):115-23. PubMed PMID: 25937376. 
2. Fine I. Sensory systems: Do you hear what I see?. Nature. 2014 Apr 24;508(7497):461-2. PubMed PMID: 24759406; PubMed Central PMCID: PMC4487362. 
3. Fine, I and Park, J, Blindness and human brain plasticity, Annual Review of Vision. In press. 
4. Fine I, Jacobs RA. Comparing perceptual learning tasks: a review. J Vis. 2002;2(2):190-203. PubMed PMID: 12678592. 
B. Positions and Honors
Positions and Employment
	2000 - 2002
	Postdoctoral Researcher , Department of Psychology, Professors Karen Dobkins and Donald MacLeod, University of California, San Diego, CA

	2002 - 2003
	Research Scientist, Department of Psychology, University of California, San Diego, CA

	2003 - 2004
	Research Scientist, Second Sight Medical Products, Los Angeles, CA

	2004 - 2007
	Assistant Professor, University of Southern Califormia, Keck School of Medicine, Department of Ophthalmology, Zilkha Neurogenetic Institute, Los Angeles, CA

	2004 - 2007
	Research Scientist, Second Sight Medical Products, Los Angeles, CA

	2007 - 2010
	Assistant Professor, Department of Psychology, Co-Director of the UW Center for Brain Imaging, University of Washington, Seattle, WA

	2010 - 2014
	Associate Professor, Co-Director of the UW Center for Brain Imaging, Department of Psychology, University of Washington, Seattle, WA

	2014 - 
	Professor, Co-Director of the UW Center for Brain Imaging, Department of Psychology, University of Washington, Seattle, WA


Other Experience and Professional Memberships
	2001, 05, 09 
	Session Moderator, Society for Neuroscience

	2002 - 2016
	Member, Society for Neuroscience, Optical Society of America, Vision Sciences Society

	2003 - 2007
	Member of the Executive Committee, Optical Society of America

	2004 - 2006
	Division Vice Chair, Optical Society of America

	2005  
	Ad Hoc Reviewer, NIH Cognition and Perception Study Panel

	2005  
	Member, OSA Tillyer Award Committee

	2006 - 2007
	Division Chair, Optical Society of America

	2007 - 
	Ad Hoc Reviewer, NSF Cognitive Neuroscience Program

	2009 - 
	Session Moderator, VS

	2009 - 
	Local Organizer, Optical Society of America

	2011, 13, 14 
	Ad Hoc Reviewer, NIH Mechanisms of Sensory, Perceptual and Cognitive Processes Study Panel

	2013 - 
	Ad Hoc Reviewer, Action on Hearing Loss

	2013 - 
	Moderator, NEI Audacious Goals Development Meeting. 

	2014 - 2015
	Guest Editor, Vision Research Special Issue: Sight restoration: prosthetics, optogenetics and gene therapy.

	2015 - 
	Ad Hoc Reviewer, NIH Emerging Technologies and Training in Neuroscience Study Panel

	2015 - 
	Editorial Board, Frontiers in Human Neuroscience


Honors
	2010
	Elected Fellow, Optical Society of America


C. Contribution to Science
1. When humans become blind or deaf early in life, they only regain a very limited ability to make use of that sense if it is restored in adulthood. It was as a postdoctoral researcher that I began analogous work examining visual processing after long periods of partial and severe visual deprivation. In collaboration with Dr. MacLeod and Dr. Wandell, I combined psychophysical and neuroimaging techniques to characterize the effects of long-term visual deprivation in a subject, MM, who was blind (light perception only) between the ages of 3 and 43. This work has now become a 'classic' in the field; for example it is cited in many undergraduate Sensation and Perception textbooks, and was the basis of a 1 hour BBC documentary.
a. Huber E, Webster JM, Brewer AA, MacLeod DI, Wandell BA, Boynton GM, Wade AR, Fine I. A lack of experience-dependent plasticity after more than a decade of recovered sight. Psychol Sci. 2015 Apr;26(4):393-401. PubMed PMID: 25740284; PubMed Central PMCID: PMC4500636. 
b. Binda P, Thomas JM, Boynton GM, Fine I. Minimizing biases in estimating the reorganization of human visual areas with BOLD retinotopic mapping. J Vis. 2013 Jun 20;13(7):13. PubMed PMID: 23788461; PubMed Central PMCID: PMC3689563. 
c. Fine I, Wade AR, Brewer AA, May MG, Goodman DF, Boynton GM, Wandell BA, MacLeod DI. Long-term deprivation affects visual perception and cortex. Nat Neurosci. 2003 Sep;6(9):915-6. PubMed PMID: 12937420. 
d. Fine I, Smallman HS, Doyle P, MacLeod DI. Visual function before and after the removal of bilateral congenital cataracts in adulthood. Vision Res. 2002 Jan;42(2):191-210. PubMed PMID: 11809473. 
2. My interest in cross-modal plasticity as a result of sensory loss also began as a postdoctoral researcher at UCSD, with a study, in collaboration with Professor Karen Dobkins, examining the effects of early deafness and sign language in auditory and visual cortex. We demonstrated fMRI responses to visual motion stimuli within deaf subjects in early auditory cortex, and further showed that this plasticity was driven by the absence of auditory input rather than experience with sign language. 
Since then, I have focused on examining auditory and tactile responses in occipital cortex consequent on early blindness. My laboratory provided some of the early evidence suggesting that cross-modal plasticity can be influenced by the normal functional specialization of a cortical region - “functional constancy”. We found that cortical visual motion area hMT+ responded selectively to auditory motion in two early-blind subjects who recovered their sight in adulthood. 
More recently, Fang Jiang, a postdoctoral researcher in my laboratory, has focused on whether these hMT+ responses directly mediate the perception of auditory motion stimuli, or simply modulate or augment responses within auditory motion areas. In sighted individuals the perceived direction of motion for both coherent and ambiguous auditory motion stimuli can be accurately categorized based on neural responses within auditory cortex (right planum temporale). Within early blind individuals auditory motion decisions can successfully be categorized from responses within hMT+, but not auditory cortex. This double dissociation demonstrates that early blind responses within hMT+ are associated with the perception of auditory motion, and that these responses supplant rather than augment the role of certain areas of auditory cortex. This work provided the basis of a K99 award for Fang Jiang that was awarded in July 2013.
a. Jiang F, Stecker GC, Fine I. Auditory motion processing after early blindness. J Vis. 2014 Nov 6;14(13):4. PubMed PMID: 25378368; PubMed Central PMCID: PMC4222656. 
b. Lewis LB, Saenz M, Fine I. Mechanisms of cross-modal plasticity in early-blind subjects. J Neurophysiol. 2010 Dec;104(6):2995-3008. PubMed PMID: 20668272; PubMed Central PMCID: PMC3007643. 
c. Fine I, Finney EM, Boynton GM, Dobkins KR. Comparing the effects of auditory deprivation and sign language within the auditory and visual cortex. J Cogn Neurosci. 2005 Oct;17(10):1621-37. PubMed PMID: 16269101. 
d. Finney EM, Fine I, Dobkins KR. Visual stimuli activate auditory cortex in the deaf. Nat Neurosci. 2001 Dec;4(12):1171-3. PubMed PMID: 11704763. 
3. More recently, inspired by my interest in examining how auditory processing is affected by early blindness, I have begun developing methods for examining auditory processing within blind and sighted individuals within cortical and subcortical structures. This includes developing methods for obtaining robust subcortical auditory responses and for measuring auditory frequency tuning in cortex.
a. Coullon GS, Jiang F, Fine I, Watkins KE, Bridge H. Subcortical functional reorganization due to early blindness. J Neurophysiol. 2015 Apr 1;113(7):2889-99. PubMed PMID: 25673746; PubMed Central PMCID: PMC4416636. 
b. Thomas JM, Huber E, Stecker GC, Boynton GM, Saenz M, Fine I. Population receptive field estimates of human auditory cortex. Neuroimage. 2015 Jan 15;105:428-39. PubMed PMID: 25449742; PubMed Central PMCID: PMC4262557. 
c. Jiang F, Stecker GC, Fine I. Functional localization of the auditory thalamus in individual human subjects. Neuroimage. 2013 Sep;78:295-304. PubMed PMID: 23603350; PubMed Central PMCID: PMC3672341. 
d. Saenz M, Fine I. Topographic organization of V1 projections through the corpus callosum in humans. Neuroimage. 2010 Oct 1;52(4):1224-9. PubMed PMID: 20553894; PubMed Central PMCID: PMC3165168. 
4. While there is a huge animal literature characterizing the neuroanatomical alterations that occur as a result of blindness, this literature is almost entirely confined to non-primate animal models. This makes it difficult to relate these neuroanatomical alterations to the rich behavioral and fMRI human literature showing alterations in the processing of vision, audition and touch consequent on blindness. 
This gap between the two literatures was the main focus for the renewal of my RO1 in 2011, which depends heavily on the excellent MR facilities at UW and my strong collaboration with IBIC (the Interdisciplinary Brain Imaging Center led by Dr. Grabowski). Over the last two years, a variety of projects have been funded by this RO1 and a Dana Foundation award for Innovations in Neuroimaging. Projects included using magnetic resonance spectroscopy (a MR technique that extracts the concentrations of various hydrogen-rich neurochemicals in vivo) to examine the effects of early blindness on neurochemical concentrations, examining the effects of visual experience on the topographic organization of callosal connections and demonstrating that cortico-cortico resting state connectivity still has ‘retinotopic’ organization even in early blind and anophthalmic individuals using resting state fMRI data.
a. Bock AS, Binda P, Benson NC, Bridge H, Watkins KE, Fine I. Resting-State Retinotopic Organization in the Absence of Retinal Input and Visual Experience. J Neurosci. 2015 Sep 9;35(36):12366-82. PubMed PMID: 26354906; PubMed Central PMCID: PMC4563031. 
b. Coullon GS, Emir UE, Fine I, Watkins KE, Bridge H. Neurochemical changes in the pericalcarine cortex in congenital blindness attributable to bilateral anophthalmia. J Neurophysiol. 2015 Sep;114(3):1725-33. PubMed PMID: 26180125; PubMed Central PMCID: PMC4571771. 
c. Weaver KE, Richards TL, Saenz M, Petropoulos H, Fine I. Neurochemical changes within human early blind occipital cortex. Neuroscience. 2013 Nov 12;252:222-33. PubMed PMID: 23954804; PubMed Central PMCID: PMC4476245. 
d. Bock AS, Saenz M, Tungaraza R, Boynton GM, Bridge H, Fine I. Visual callosal topography in the absence of retinal input. Neuroimage. 2013 Nov 1;81:325-34. PubMed PMID: 23684881; PubMed Central PMCID: PMC3742332. 
5. My expertise in the area of sensory deprivation led to me being recruited to USC in 2003 by USC/Second Sight. My role was to test subjects chronically implanted with epiretinal prostheses after blindness caused by retinitis pigmentosa. Analogous to cochlear implants, the goal of these devices is to restore partial visual function by converting visual information into patterns of electrical stimulation that excite remaining retinal neurons in patients with photoreceptor degenerative diseases. This was a unique chance to quantitatively examine the effects of retinal electrical stimulation. 
My goal at USC was to develop quantitative models of the perceptual effects of electrical stimulation over time and across electrodes. While such models are well developed for cochlear implants, the “state of the art” as far as human retinal stimulation was concerned consisted of a descriptive analysis of stimulation thresholds (or subject brightness ratings) under an extremely limited set of testing conditions. Access to chronically implanted patients permitted me to carry out a series of studies describing a linear non-linear model that can predict the brightness and shape of electrically elicited patient percepts. In addition this work has led to 6 published patents.
Prosthetic development is an area with serious inter-group rivalries, where results had large financial implications both for the companies involved and for the patients who would eventually be buying the devices. Given that the goal of these prostheses is to ameliorate the results of blindness, I felt it was crucial to begin to establish a history of open and unbiased reporting of scientific results. One thing I am proud of is that our group’s work on the effects of visual prostheses, quite apart from their intrinsic scientific importance, also set new standards for how these types of data should be reported. 
I believe that this attitude was a major reason why I was chosen as one of 12 moderators for the NEI Audacious Goals Development Meeting in 2013. This was an international assembly of ~ 200 experts in vision science who were invited to Washington DC to develop a set of “audacious goals” to help shape the breadth and direction of the full portfolio of eye and vision research supported by the NEI and other organizations in the U.S. and abroad. The 12 moderators were chosen as leaders in fields considered of high impact within NEI, and I (with Dr. Connie Cepko) was chosen as a moderator for the ‘sight restoration’ panel. I have also recently served as a Guest Editor (with Professor Cepko) on a Vision Research special issue on this theme.
a. Fine I, Boynton GM. Pulse trains to percepts: the challenge of creating a perceptually intelligible world with sight recovery technologies. Philos Trans R Soc Lond B Biol Sci. 2015 Sep 19;370(1677):20140208. PubMed PMID: 26240423; PubMed Central PMCID: PMC4528820. 
b. Nanduri D, Fine I, Horsager A, Boynton GM, Humayun MS, Greenberg RJ, Weiland JD. Frequency and amplitude modulation have different effects on the percepts elicited by retinal stimulation. Invest Ophthalmol Vis Sci. 2012 Jan 20;53(1):205-14. PubMed PMID: 22110084; PubMed Central PMCID: PMC3292357. 
c. Horsager A, Boynton GM, Greenberg RJ, Fine I. Temporal interactions during paired-electrode stimulation in two retinal prosthesis subjects. Invest Ophthalmol Vis Sci. 2011 Jan;52(1):549-57. PubMed PMID: 20720224; PubMed Central PMCID: PMC3053297. 
d. Greenwald SH, Horsager A, Humayun MS, Greenberg RJ, McMahon MJ, Fine I. Brightness as a function of current amplitude in human retinal electrical stimulation. Invest Ophthalmol Vis Sci. 2009 Nov;50(11):5017-25. PubMed PMID: 19608533; PubMed Central PMCID: PMC2798064. 
D. Additional Information: Research Support and/or Scholastic Performance
Ongoing Research Support
R01 EY014645-08
FINE, IONE  (PI) 	04/01/03-08/31/21
Effects of Blindness on Human Early Visual Pathways
Role: PI
FIGHT FOR SIGHT
FINE, IONE (PI) 	8/30/2017-8/29/2018
Unbiased estimates of human visual cortex organization resulting from early and late-life scotomas using magnetic resonance imaging.
A variety of studies of individuals with scotomas have indicated significant reorganization of receptive field properties in visual cortical neurons processing input from the affected visual field. I propose here to develop an unbiased method for measuring cortical reorganization using BOLD imaging.
Role: PI
Completed Research Support
CENTRE FOR CHRONIC DISEASES, YORK UNIVERSITY 
FINE, IONE (PI) 	01/01/15-12/31/15
Assessing visual cortex in candidates for retinal prosthetics 
Using quantitative measures of brain structure and function before and after implantation, we will ask: 1) Can we use neural measures in the brain before treatment to predict the success of retinal implants in restoring sight? 2) How does restoration of visual inputs affect brain structure and function?
Role: KP
JAMES MCKEEN CATTELL FELLOWSHIP, AMERICAN PSYCHOLOGICAL SOCIETY
FINE, IONE (PI) 	01/01/14-01/01/15
Measuring the effects of visual scotoma
A sabbatical award to measure the visual reorganization that occurs as a result of blindness in people who have suffered vision loss due to diseases like macular degeneration, retinitis pigmentosa, and glaucoma.
Role: PI
