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Biocomplexity Faculty Search Committee, 
c / o Prof. Rob de Ruyter van Steveninck, 
Department of Physics, 
Indiana University, 
Swain Hall West 117, 
Bloomington IN, 
47405-7105  
November 25, 2004 
 
Dear Prof. Rob de Ruyter van Steveninck, 
 
I am applying for the tenure track faculty position advertised in Nature jobs.  
 
I am working at the University of Laval in a Professor Associe position (Associate Professor – not tenure track). 
Here I am examining the mechanisms underlying membrane potential state dependent responses in primary 
somatosensory “barrel” cortex and thalamus of the rat. These state dependent responses are a reflection of levels of 
activity in cortical circuits. I recently published my work with Dr. Charlie Wilson on the effect of cortical Up and 
Down membrane-potential-states on the cortical response to sensory stimuli. In the near future, I expect to carry this 
work forward into the awake animal. I will try to determine the mechanisms underlying attention, movement and 
membrane potential state dependent responses in cortex.  
 
In my earlier work in Ford Ebner’s laboratory I examined the details of rat whisker movement and tactile behavior. 
The goal of this work was to determine how rats use their whiskers and to determine appropriate stimuli for the 
system. In the process we discovered that rats move single whiskers independently of adjacent whiskers. This 
discovery points to the rat whisker system as model system for the study of motor control: whisker movement is 
controlled by a CPG in the brainstem, coordinated whisker movement requires synergistic contraction of ~30 
muscles on each side of the face and this synergy can be disrupted by cortical stroke like damage. One of my long-
term goals is to follow up on this discovery and to determine the circuit and physiologic mechanisms that control 
this CPG.  
 
I am interested in teaching neurobiology, comparative neurobiology, physiology and comparative physiology 
courses. I would like to develop courses on the origins of neurophysiology.  
 
I look forward to hearing from you.  
 
Robert Sachdev 
 
CRULRG, F6500  
Universite Laval, Dept of Anatomy and Physiology 
2601 Ch. de la Canardiere, 
Beauport, QC, G1J 2G3 
 
Email: Robert.sachdev@crulrg.ulaval.ca 
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References 

C. J. Wilson phone  (210) 458-5654 
The University of Texas at San Antonio fax (210) 458-7491  
Dept of Biology CJWilson@utsa.edu 
6900 North Loop 1604 West 
San Antonio, TX 78249 
 
F. F. Ebner phone (615) 343-0239 
Dept of Psychology 
Vanderbilt University  ford.ebner@vanderbilt.edu 
301 Wilson Hall 
Nashville, TN 37240 
 
D. Kleinfeld  phone (858) 822-0342 
Dept of Physics fax (858) 534-7697 
University of California at San Diego dk@physics.ucsd.edu 
9500 Gilman Drive 
La Jolla, CA 92093-0319 
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Research Statement 

The focus of my research is on how the brain guides movement and uses tactile information to perceive the 
environment. I use a model system, the rodent whisker system for my research. Rats have ~ 30 whiskers on each 
side of the face that move together most of the time. The purpose of this movement is to sample the environment.  

Currently, I am working in the barrel cortex, thalamus and striatum to determine the mechanisms 
underlying cortical state dependent sensory responses (Sachdev et al. 2004). During slow wave sleep, under some 
anesthetic conditions and in the awake animal, cortical neurons show two membrane potential states – a 
hyperpolarized Down state and a depolarized Up state, that reflect the level of activity in cortex. These states occur 
naturally and are a reflection of cortical and sub-cortical circuit organization and activity. In my work I show that 
even though cortical neurons are hyperpolarized in the Down state, they respond better to sensory stimuli delivered 
in the Down state. Thalamic neurons on the other hand fire at each stimulus independent of the cortical state 
indicating that the cortical Down state response depends primarily on cortical circuit activity. Striatal neurons follow 
the cortical response pattern, but the differences in cortex and striatum suggest an important role for the medium 
spiny striatal neuron’s intrinsic membrane properties and an important role for intra-laminar thalamic inputs to 
striatum. I expect to continue this work and to bring the intracellular recording methods into the awake behaving 
animal.  

Traditionally, state dependent responses refer to different states in the awake animal, a movement state or 
an attention state. The attention state, the position of whiskers and whisking frequency of the rat do determine the 
cortical response to whisker stimulation.  These state dependent responses are caused by the state of circuits in the 
brainstem, or on interactions between thalamic and cortical neurons, or on interactions between cortical neurons. I 
will use the awake animal preparation and invivo intracellular recordings to examine the mechanisms underlying 
this type of state dependence.  

An additional focus of my research is how the brain guides movement. Specifically, I am interested in the 
role of descending and sensory inputs in guiding movement.  The movement of the roughly 30 whiskers on each 
side of the face is usually coordinated – that is whiskers move together most of the time, the intrinsic muscle 
associated with each whisker contracts at roughly the same time. But adjacent whiskers can move at different times 
and in different directions (Sachdev et al., 2002), suggesting that the contraction of the roughly 30 muscles on each 
side of the face is a result of synaptic interactions between neurons. Cortical lesions disrupt the coordinated 
movement of whiskers, suggesting that one role of descending inputs could be to coordinate the synchronized 
movement of whiskers.  The mechanisms that create this muscle synergy and maintain the bilateral coordination of 
whisker movement will be examined using intracellular recording methods in the anesthetized animal, and 
extracellular recording methods in awake behaving animals.   
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Curriculum Vitae 
 
Name Robert Navjit Singh Sachdev 
Nationality American 
Date of Birth January 30, 1964 
Address Centre de Recherche, 
 University of Laval, Robert Giffard,  
 Dept. of Anatomy & Physiology,   
 2601 Chemin de la Canardiere,  
 Beauport, QC G1J 2G3 
 Canada 
tel  (418) 663-5747 (4743) 
fax (418) 663-8756 
email robert.sachdev@crulrg.ulaval.ca 
Web page www.crulrg.ulaval.ca/pages_perso_chercheurs/sachdev_r/index.html 
 
Current Position (from 9/01/04): Prof. Associate University Laval, Quebec City 

 
Education 

 
MFA (Writing)  8/91-8/94 
Columbia University, New York, NY. 
  
Ph.D. (Neuroscience)  9/86-8/90 
University of Michigan, Ann Arbor, MI. 
 Committee Chairs: Drs. J.W. Aldridge and S. Gilman 
 Supervisor: Dr. J.W. Aldridge 
 
BS (Neuroscience-Biochemistry)  9/82-5/86 
University of Michigan, Ann Arbor, MI. 
 
High School Diploma, Scarsdale High, Scarsdale, NY.  8/78-5/82 
 

Post Doctoral Experience 
University of Texas at San Antonio 9/00-9/04 
Sub-threshold membrane potential states and their relationship to the 
cortical and striatal response to whisker stimulation     
Supervisor: Prof. C. J. Wilson 
 
Vanderbilt University, Nashville 95-9/00 
Cortical plasticity and whisker use 

Development of awake rat single unit recording and fMRI 
for analysis of awake rat somatosensory and motor cortices   

Supervisor: Prof. F. F. Ebner 
NRSA Fellowships (NINDS) 
 
Funding Budget period  
Type: NRSA (2 years) Agency: NINDS 9/95-9/97 
Title: Acetylcholine and norepinephrine in whisker pairing plasticity. 
 
Type: NRSA (1 year) Agency: NINDS 9/97-9/98 
Title: Effect of gap cross training on whisker pairing plasticity. 
 
Pending Funding: 3 grants with Canadian Institutes of Health that cannot be carried over to USA.   
400,000 Canadian Dollars.     
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 Barrels Satellite Symposium in San Diego (1998): Effect of stimulus frequency on the reonse properties of 

neurons in the awake rat barrel cortex. 
   
Seminars: Gif sur Yvette (Paris, France, 2001)  
  University of Connecticut (2001) 
  University of Pittsburgh (2001) 
  Oxford University (Oxford, UK, 2002) 
  Emory University (2002) 
  Winter Brain Conference (2003) 
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