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The following are brief descriptions of recent research projects and major results 
from the college’s externally funded research laboratories.  
 
 

 
Different cortical circuits control the 
suppression and enhancement of visual 
attention. 
 
Jose Manuel Alonso, M.D., Ph.D.  
http://www.sunyopt.edu/research/graduate_faculty/j
ose_manuel_alonso 
(funding - NIH, NSF) 
 

Attention-enhancing circuits in the brain maximize perception by increasing information 
processing at visual regions that we attend to. We also find attention-suppressing 
circuits that eliminate distraction by suppressing visual responses outside the focus of 
attention. Our studies shed light into these separate brain mechanisms that could be 
specifically targeted to treat attention deficits in autism, traumatic brain injury and aging. 
 
We also showed that the organization of the brain’s visual pathway circuits for dark and 
light stimuli is tightly related to the organization of visual cortical maps for line 
orientation. These studies provide a better understanding of how the brain organizes 
visual cortical maps, knowledge that is crucial to develop treatments for visual disorders 
that affect the brain and to guide the implantation of cortical electrical prosthesis for the 
blind. 
 
 
 
 

The adult visual system can be trained to use 
visual signals in novel ways during 
perception. 
 
Benjamin T. Backus, Ph.D.  
http://www.sunyopt.edu/research/graduate_faculty/be
njamin_backus 
(funding - NIH, NSF) 
 
We have demonstrated long-lasting changes in the 

adult visual system whereby visual representations (the way things look) comes to 
depend on visual cues that previously had no effect.  We are using these "cue 
recruitment" findings to develop new treatments for amblyopia and strabismus. 
 
 



 
 

Vision rehabilitation reduces visual symptoms 
and improves reading ability in patients with mild 
Traumatic Brain Injury and concussion.  
 
Kenneth J. Ciuffreda, O.D. Ph.D. 
http://www.sunyopt.edu/research/graduate_faculty/kenneth
_ciuffreda (funding – Department of Defense) 
 
Many individuals with Traumatic Brain Injury (TBI) have residual 
and debilitating visual consequences, such as blurred vision, 
double vision, reading difficulty, and problems with visual 
attention. Earlier research suggested that there is considerable 

residual visual system plasticity in the TBI patient, despite their badly damaged brain, that is 
independent of their age and time since injury. Our current research is directed at remediating 
basic eye movement and focusing problems in mild TBI and concussion patients that will help 
them improve reading efficiency and visual comfort.  
 
 
 
 

Improved visual testing using 
psychophysical models helps diagnosis 
and treat visual disorders 
 
Mitchell Dul, O.D. M.S. 
http://www.sunyopt.edu/research/graduate_faculty/
mitchell_dul (funding – NIH) 
 
We designed a new test of visual performance that 
is suitable for clinical use in patients with glaucoma 

and other retinal diseases. This new method compares well to conventional methods for 
measuring the limits of visual function, but improves our ability to analyze retinal 
structure and function relationships in glaucoma patients. This new test is less 
dependent on the extent of retinal loss and is resistant to confounding effects of 
prereceptoral factors, making this a powerful tool for better understanding the effects on 
vision as disease progresses. Our current work optimizes this approach for the detection 
of loss, detection of progression, characterization of clinically significant patterns of 
damage, and relations with structural measures.  
  

Wikipedia 



 
Development of stimuli that specifically 
activate different aspects of our vision. 
 
Barry B. Lee, Ph.D. 
http://www.sunyopt.edu/research/graduate_faculty
/barry_lee 
(funding - NIH) 
 
In human vision there are three main cell 

systems; one sensitive to luminance, one to red-green and one to blue-yellow. It is 
difficult to specifically activate these systems, but we have developed a novel stimulus 
configuration that makes each of these pathways respond with a particular signature. 
This method has enabled us to isolate these pathways in the retina, the 
electroretinogram and in striate cortex.  
 
 
 

How do we select visual objects for 
attention and action? 
 
Robert McPeek, Ph.D.  
http://www.sunyopt.edu/research/graduate_faculty
/robert_mcpeek 
(funding - NIH) 
 

To interact with the world, we must selectively attend to, and act on, relevant visual 
objects while ignoring irrelevant ones. Impaired visual selection is a key deficit that often 
results from stroke or traumatic brain injury. Our lab has advanced our understanding of 
the mechanisms underlying visual selection by identifying brain areas and neural 
computations involved. 
 
 
 

Suppression of corneal TRPV1 activation by 
injury markedly improves wound healing 
outcome. 
 
Peter Reinach, Ph.D.  
http://www.sunyopt.edu/research/graduate_faculty/peter_rei
nach 
(funding – NIH, Department of Defense) 
 
Normal visual acuity is dependent on the maintenance of 
corneal transparency. Injuries to the cornea can result in 

long lasting losses in transparency as a consequence of tissue fibrosis and dysregulated 
inflammation. We found in a mouse corneal wound healing model that suppression of 
transient receptor potential vanilloid 1 (TRPV1) activation suppresses these sight 
compromising effects of injury. This finding suggests that drug inhibition of TRPV1-linked 



signaling in a clinical setting may provide an alternative strategy to improve restoration of 
corneal transparency following injury. 



Tear film chemistry and ocular surface 
processes in health and disease. 
 
Robert Sack, Ph.D.  
http://www.sunyopt.edu/research/graduate_facul
ty/robert_sack 
(funding - Alcon) 
 
Discovery of daily cycles in the biochemical 
compensation of tears and characterization of 
the proteins immune system signals in tears 
and on the surface of the eye is helping us 
understand the complex biochemistry of the 

ocular surface in health and disease. These studies will lead to novel treatments for 
ocular conditions by modifying the inflammatory response to many conditions. 
 
 
 

 
Optimization of Optical Coherence 
Tomography (OCT) as a biomarker for 
Parkinson's Disease. 
 
Jerome Sherman, O.D.  
http://www.sunyopt.edu/research/graduate_fa
culty/jerome_sherman 

(funding – Michael J. Fox Foundation) 
 
Spectral Domain Optical Coherence Tomography (SD OCT) yields information invisible 
to standard ophthalmoscopy in myriad retinal disorders. Interestingly, SD OCT scans of 
the retina detect abnormalities in Parkinson's Disease even though it is primarily a motor 
and not a sensory disorder. We are working with collaborators at SUNY Downstate 
Medical Center to determine whether there are unique OCT findings that can serve as 
biomarkers for Parkinson’s Disease and serve in early diagnosis.  
 
 
 

 
 
Drugs can modulate the 
intercellular communication in 
the crystalline lens and may help 
to prevent cataract. 
 

Miduturu Srinivas, Ph.D.  
http://www.sunyopt.edu/research/graduate_faculty/miduturu_srinivas 
(funding - NIH) 
 
Work in our laboratory has shown that transparency of the lens is critically dependent on 
the permeability and gating properties of gap junction channels. We are now developing 



novel pharmacological reagents that selectively modulate the permeability of these 
channels. Such reagents are likely to be of therapeutic utility for delaying the progression 
of age-related cataracts. 



 
 
Contact lenses can be used to control the 
growth and refractive state of the eye. 
 
David Troilo, Ph.D.  
http://www.sunyopt.edu/research/graduate_faculty/davi
d_troilo 
(funding - NIH) 
 
Work in our laboratory using an experimental model 
has shown that controlling retinal defocus with contact 
lenses can modify the growth, shape, and refractive 
state of the eye in predictable way. This may be used 
to develop optical treatments to treat myopia (near 
sightedness), which afflicts more than 40% of 

Americans. 
 
 
 

Neural strategies for complex visual tasks.   
 
Qasim Zaidi, Ph.D.  
http://www.sunyopt.edu/research/graduate_faculty/qasim_
zaidi 
(funding - NIH) 
 
While studying three-dimensional shape perception, we 
discovered that 3-D shape percepts from texture cues 
are automatically linked to patterns of orientation flows in 
retinal images whereas spatial frequency gradients are 
used to infer relative depth. Neurons at the first stage of 

the visual cortex serve to parse the retinal image into orientations and spatial 
frequencies, so our results have led to electrophysiological experiments on how later 
neurons combine neural responses to local orientations into 3-D percepts. These studies 
may provide the first complete model of the neural processing of a complex percept. In 
addition, our results have been used in computer graphics to render critical medical 
images of internal structures, and in computer vision applications that are robust to 
stretching and inflation/deflation of objects. 
 


