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SUMMARY
My research expertise is on translational neuroimaging. I extensively worked on developing different sensory (forepaw, whisker, visual, olfactory) models in rodents on our high-field MRI scanner (i.e., 9.4 T, 11.7T) as well as working on the rodent brain at different behavioral states, including the awake state. I have over 17 years’ experience in the design and implementation of multi-modal MRI, electrophysiological and optical calcium imaging experiments as well as their data analysis.  My expertise in combining neurophysiology with fMRI brings a novel combination of tools and a unique perspective to understand brain function during physiology and pathology. My current research is focused on understanding of the biophysics of brain functioning and facilitating the translation of basic science research to various clinical applications (e.g., healthy aging, Alzheimer’s disease, epilepsy, early life stress, schizophrenia, stroke, mild traumatic brain injury, Spinal cord injury).
HIGHLIGHTS
· Extensive experience with functional, structural and physiological MRI for a wide range of preclinical models.

· Functional MRI of sensory stimuli including vision, somatosensory, and olfactory, Chemogenetics (DREAD-fMRI), Pharmacological (Ph-fMRI)
· Calibrated fMRI for studying energy metabolism (CMRO2) in steady state and event related paradigms

· Resting state fMRI (seed-based connectivity, FCD, ICA)

· Structural MRI of myelography (DTI), angiography and venography

· MR spectroscopy (CEST, 13C/1H MRS)

· Physiological MRI of cerebral blood volume (CBV) measurement by Iron oxide particle, and cerebral blood flow (CBF) measurement by arterial spin labeling or Gadolinium chelate

· Membrane dynamics by steady state and time resolved fluorescence spectroscopic techniques (liposome preparations and drug-liposome interactions)
· Voltage sensitive dyes to measure cytosolic and mitochondrial membrane potential as well as variety of ions (Ca2+, Na, pH, ROS) using Fluorimeter in cells and slices
· Expertise in UV-Visible spectrometer to perform biochemical assays
· Medical imaging processing and analysis using MATLAB, SPM, FSL, Spike2, Bioimagesuite, Image J, MRIcro, ITKsnap
· Research and teaching experience in physics, neurobiophysics, Sensory neurophysiology, Translational neuroimaging
EDUCATION
· Ph.D. Neuroscience (2004), National Institute of Mental Health and Neurosciences, Bangalore, India. Thesis title: Involvement of mitochondria in glutamate receptor mediated neuronal cell death. Advisor: Professor Nanda B. Joshi
· M.Phil. Biophysics (1997), National Institute of Mental Health and Neurosciences, Bangalore, India. Dissertation title: Interaction of tricyclic antidepressants with natural and model membranes. Advisor: Professor Nanda B. Joshi

· M.S. Physics (1995), Bangalore university, India
· B.S. Electronics (1993), Bangalore university, India

CAREER/ACADEMIC APPOINTMENTS

2008–present: Associate Research Scientist, Department of Radiology and Biomedical Imaging, Yale University School of Medicine, New Haven, CT
· Developed protocols for high resolution fMRI in rodent olfactory bulb and brain

· Developed orthonasal and retronasal fMRI imaging paradigms to probe functional development of corticolimbic-striatal systems in rodent models
· Developed simultaneous EEG and fMRI paradigms in rodent models neurological and psychiatric disease models

· Optimized imaging protocols for in vivo rodent spinal cord imaging

· Established MR imaging and analysis protocols for longitudinal studies to detect lesion for  Stroke Preclinical Assessment Network (SPAN)
2007–2017: Core Scientist - Core Center for Quantitative Neuroscience with Magnetic Resonance (QNMR)
· As a core scientist played a key role in the development of advanced MR, optical, and electrophysiologic technologies to provide state of the art neuroimaging capabilities for the user base across many collaborators at Yale university as well as various other university Principal investigators
· Worked on various translational neuroimaging projects 

2004 – 2008: Postdoctoral Research Associate, Department of Radiology and Biomedical Imaging, Yale University School of Medicine, New Haven, CT. Mentor: Prof Fahmeed Hyder
· Developed tactile (forepaw, whisker) and non-tactile (visual, olfaction) sensory stimulation paradigms for both fMRI and electrophysiological measurements
· Developed calibrated fMRI to study energy metabolism in single events vs steady state 

· Developed anesthesia paradigms (six anesthetics) for various sensory and pharmacological fMRI and electrophysiological measurements
· Optimized protocols subcortical (thalamic, superior colliculus) imaging and electrophysiology

1998-2004: Graduate Student/Scientific officer National Institute of Mental Health and Neurosciences, Bangalore, India.
· Dual role both as graduate student and scientific officer

· Studied role of mitochondria in glutamate receptor mediated neuronal cell death using fluorescence and UV-visible spectroscopy
· Developed a method to measure ionic concentrations as well as membrane potential in rat cortical slices using variety of voltage sensitive optical dyes
1995-1997: Research Fellow, National Institute of Mental Health and Neurosciences, Bangalore, India. Studied: Interaction of tricyclic antidepressants with natural and model membranes.
TEACHING EXPERIENCE
2008–present: Trained multimodal MRI data acquisition at different Bruker scanners (4.7T, 9.4T, 11.7T), extracellular electrophysiology (EEG,LFP,MUA, LDF) and image processing to several undergraduate, graduate students, postdocs, visiting scientists/professors, Department of Radiology and Biomedical Imaging, Yale University School of Medicine, CT

1997-2003:  Teaching for MPhil and MSc students of biophysics, Brain Imaging Techniques and their applications in Neuroscience, Multimodal optical imaging using fluorescent dyes in cells and cortical National Institute of Mental Health and Neurosciences, Bangalore, India.
1995-1997:  Teaching Assistant, Teaching M.S Biotechnology and undergraduate biology students, Biophysical tools to study neuronal and astrocytic cells. National Institute of Mental Health and Neurosciences, Bangalore, India.
PROFESSIONAL HONORS & RECOGNITION

2020: Elsevier Reviewer Recognition (Brain Research)
2016: Distinguished Reviewer for Magnetic Resonance in Imaging (MRI), International Society for magnetic Resonance in Medicine, ISMRM

2016: Elsevier Reviewer Recognition (Psychiatry Research: Neuroimaging)
2015: Elsevier Reviewer Recognition (Neuroimage: 13 reviews) 
2014: Distinguished Reviewer for Magnetic Resonance in Medicine (MRM), International Society for magnetic Resonance in Medicine
2008: Best presentation award, Gordon Research Conferences on Brain Energy Metabolism and Blood Flow, Andover, NH, USA

2007: Society for Neuroscience Connecticut Chapters Postdoctoral Trainee Travel Award, Society for neuroscience (SFN)
2006, 2007, 2008: Student Stipend, International Society for Magnetic Resonance and Medicine (ISMRM)
2005: Bursary Award, International Society for Cerebral Blood Flow and Metabolism (ISCBFM), Brain 05 and PET 05, Amsterdam, Netherlands
1998-2003:  Fellowship from National Brain Research Center, New Delhi, India
1997-2000:  Senior Research Fellowship by Department of Science and technology, Government of India
1995-1997: Postgraduate fellowship (M.Phil) Department of Biophysics, National Institute of Mental Health and Neurosciences, Bangalore, INDIA 

1991-1995:  Jindal scholarship for both bachelors and master studies by Jindal foundation, Bangalore, India
ORAL (11) AND POSTER (>100) PRESENTATIONS & SYMPOSIA
2019:
29th Symposium on Cerebral Blood Flow, Metabolism and Function, July 2019, Japan
              "APOE-dependent pharmacogenetic response to Rapamycin for Alzheimer's disease prevention."
2019:
International Society of Magnetic Resonance in Medicine, Paris, France; " Orthonasal versus retronasal glomerular activity in rat olfactory bulb by fMRI."
2015:
International Society of Magnetic Resonance in Medicine, Vancouver, Canada; " Odor-evoked fMRI maps are coupled to calcium-sensitive dye imaging patterns of input activity in the olfactory bulb."
2015:
International Society of Magnetic Resonance in Medicine, Salt Lake City, Utah, USA; " Functional MRI and neural responses in a rat model of Alzheimer's disease."
2012:
International Society of Magnetic Resonance in Medicine, Melbourne, Australia; " Cortical and thalamic sensory responses in rat brain by fMRI and neurophysiology."
2011:
International Society of Magnetic Resonance in Medicine, Montreal, Canada; " Comparative oxidative demands in cortex and subcortex revealed by high field calibrated fMRI."
2011:
25th Symposium on Cerebral Blood Flow, Metabolism and Function, May 2011, Barcelona, Spain; “Comparative oxidative demands in cortex and subcortex revealed by high field calibrated fMRI."
2010:
International Society of Magnetic Resonance in Medicine, May 2010 Stockholm, Sweden; “Cortical and subcortical activations by high field fMRI for different sensory stimuli."
2010:
International Society of Magnetic Resonance in Medicine, May 2010 Stockholm, Sweden; “BOLD impulse response functions and baseline-dependent response adaptation."
2009:
24th Symposium on Cerebral Blood Flow, Metabolism and Function, June 2009, Chicago, USA; “Cortical and sub-cortical activations in rat brain by fMRI."
2006:
International Society of Magnetic Resonance in Medicine, May 2006 Seattle, USA; “Baseline dependence of the fMRI response: Elucidating the variable effects of induction agents."
INVITED TALKS

2020:
Faculty Talk, Indian Institute of Science Education and Research, November 2020, Thiruvananthapuram, INDIA; “Functional neuroimaging in small animals with high-field fMRI."
2020:
Perspectives of Human Health and Environment” organized by the Science Forum-Scientia, S.J.R College for Women. August 2020, Bangalore, INDIA; “Advances in Functional Brain Imaging."
2019:
University of Delaware, November 2019, Newark, USA; “Translational neuroimaging in degenerative and psychiatric disorders."
2018:
Guest speaker for International Brain research organization. IBRO-APRC School on Neural plasticity in health and disease, All India Institute of Medical Sciences, October 2018, New Delhi, INDIA; “Translational functional neuroimaging."
2014:
Michigan State University, October 2013, East lancing, USA; “Energetics of neuronal signaling by fMRI and electrophysiology."
2013:
Bioimaging series lecture, Yale University, March 2013, New Haven, USA; “Functional MRI and neural responses in a rat model of Alzheimer's disease."
2011:
National Institute of Mental Health and Neurosciences, December 2011, Bangalore, INDIA; “Energetics of neuronal signaling by fMRI and electrophysiology."
2011:
Center for cellular and molecular biology (CCMB), December 2011, Hyderabad, INDIA; “Imaging Brain Activity by fMRI: Insights from animal models."
2008:
Quantitative Neuroscience with Magnetic Resonance in Medicine (QNMR), Yale University, USA; “Tactile and non-tactile sensory paradigms for fMRI."
JOURNAL REVIEWING ACTIVITIES

2005-present    Neuroscience Letters

2006-present    Brain Research

2006-present    Biosciences

2007-present    Cerebral Cortex

2007-present    Neural regeneration research 
2007-present    Methods in Molecular Medicine
2007-present    International Society of Magnetic Resonance in Medicine

2007-present    International Society of cerebral blood flow and Metabolism
2008-present
Magnetic Resonance in Medicine
2008-present    Brain Stimulation
2010-present    JOVE
2010-present    PLOS One
2010-present    Computers in Biology and Medicine
2010-present    NMR in Biomedicine
2010-present    Magnetic Resonance Imaging

2011-present    Neuroimage

2012-present    J Neuroscience and Neuroengineering
2012-present    J Psychiatry Research
2013-present    J Alzheimer Disease
2015-present    Frontiers in Neuroscience
2016-present    Frontiers Aging Neuroscience
2019-present    Frontiers in Pharmacology
2019-present    Translational Neuroscience Research and Reviews (Editorial Board)
MENTORING
2005-present:  Mentor for undergraduate students (Alysa Sierfet, Helen Wang, Kelly Carreio, Sophie Tucker, Clinton Bourbonais), graduate students (Christina Shu, Samuel Maritim, Chris Bailey), postdoctoral fellows (Maxime Parent, Jyotsna Upendra Rao, Garth Thompson, Lippard Beth, Michelle Rebello, Pedro Valdez, Jelena Mihailovic  ) and visiting research scientists (Ai-Ling Lin, Gen Kaneko, Sridhar kannurpatti).
AFFILIATIONS

2012-present     Alzheimer Association (AA)

2012-Present
   American Heart Association (AHA)

2005-present     Member of International Society for Magnetic Resonance in Medicine (ISMRM)
2005-present     Member of International society for cerebral blood flow and Metabolism (ISCBFM)
2006-present     Society for Neuroscience (SFN)
2005-present     Member of New York Academy of Sciences (NYAS)
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FELLOWSHIPS AND GRANTS

2004- 2022 R01 MH-067528 (Fahmeed Hyder)                



NIH, NIMH Energetics of neuronal populations by fMRI  

To conduct study subcortical mechanisms that underlies cortical activations for unisensory and multisensory stimuli using electrophysiological recordings and multi-modal fMRI.

Role: Investigator

2007- 2017    P30 NS-052519 (Fahmeed Hyder,)









NIH, NINDS Core Center for Quantitative Neuroscience with Magnetic Resonance (QNMR) :The overall goal of the QNMR Core Center is to enhance NINDS- and NIH-funded research through 
facilitating the use of neuroscientists of advanced MR and combined MR/electrical/optical methods and 
through dissemination of discoveries and improved methodologies to the NIH community at large.   

Role: Core Scientist and Coinvestigator
2012: Quantitative neuroimaging of drug treatment in Alzheimer’s disease. Proposal submitted to Alzheimer Association (not funded).
Role: Principal Investigator

2013: Effect of nimodipine on healthy aging by high resolution calibrated fMRI. Proposal submitted to Alzheimer Drug Discovery Foundation (not funded)

Role: Principal Investigator

2014: Quantitative neuroimaging biomarkers for drug treatment in Alzheimer' Disease. Proposal submitted to Bright Focus Foundation (not funded). 

Role: Principal Investigator

2011- 2016    R01 DC-011286 (Hyder, DSF)
 NIH, Subcontract John Pierce Lab (Verhagen, J) 

Bulbar maps to retronasal smell by optical calcium imaging and fMRI acute rat

The goal is to change conduct high resolution fMRI studies of the olfactory bulb during retronasal odor delivery and compare the dorsal activities with those obtained with voltage sensitive dye imaging. 

Role: Investigator

2015- 2018   NJCBIR grant CBIR15IRG010 (Hyder, DSF)


Subcontract Rutgers University (Kannurpatti, S) 


Mitochondrial facilitation treatment in mild TBI and its integrated translatable monitoring. The goal of the proposed research is to investigate mitochondrial treatment targeted against mild. Traumatic Brain Injury in a rat model using fMRI.

Role: Investigator

2019- 2024 R01 MH118332 (Kaffman, A) NIMH NIH
Amygdala Hyper-Connectivity in a Mouse Model of Unpredictable Early Life Stress

Here we propose that more complex and unpredictable forms of stress early in life lead to more severe deficits in the ability of microglia to refine circuits that regulate anxiety.

Role: Investigator

2017- 2022 R01AG054459 (Hyder DSF) Subcontract University of Kentucky (Lin, Ai-Ling) 



Multi-modal MRI to Assess Alzheimer's Disease Prevention in an APOE4 Mouse Model

Resting state fMRI, task fMRI, DTI and 13C MR spectroscopic measurements in vivo mice model

Role: Investigator

