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                BE/NE710: Neuroplasticity and Perceptual Learning
   Mo and Weds 4:30pm-6:15pm ERB705
   44 Cummington str, Boston, Ma 02215
   Course director: Prof. Lucia M. Vaina (LMV) [email protected]
   ERB 315 (44 Cummington str) 617-353-2455 Office hours: to be
   determined
   Additional course faculty (email will be distributed in class; office
   hours by appointment or via e-mail)
   Dr. Patrick McCamphill (PMcC) (Massachusetts Institute of Technology)
   Dr. Michael Lose (ML) (Massachusetts Institute of Technology)
   Prof. Steve Ramirez (SR) (Boston University)
   Dr. Hector Penagos Varga (HPV) (Massachusetts Institute of Technology)
   Dr. Jesus. Ballesteros (JB) (Massachusetts Institute of Technology)
   Dr. Dimitrios Pantazis. (DP) (Massachusetts Institute of Technology)
   Prof. Michael Economo (ME). (Boston University)
   Dr. Robert Ajemian (RA) (Massachusetts Institute of Technology)
   Prof.Daniel Bullock (DB). (Boston University)
   Prof. Jeff Gavornick (JG) (Boston University)
   Prof. Kamal Sen (KS) (Boston University)
   Overview of the course
   Neuroplasticity is the ability of the central nervous system to
   remodel itself. Neuroplasticity is not only possible but it is also
   constantly occurring; the brain is always changing. Neuroplasticity is
   how we adapt to changing conditions, learn new facts, and develop new
   skills. If the brain is injured, it tries to repair itself. Previously
   thought to be a characteristic only of the brains of the very young,
   it is now thought that the capacity for rewiring of the neuronal
   synapses to allow for re-development of entire regions of the brain is
   present in adults as well as children. Neuroplasticity can be
   understood at several levels. Emphasis in this course will be on
   neuroplasticity (a) in neural circuits (somatosensory, motor,
   auditory, visual) and how it underlies consciousness, working memory,
   learning and the ability to use learned information to make decisions;
   (b) cortical reorganization in the mature brain due to injury or in
   the normal brain, through practice (perceptual, spatial and motor
   learning) and (c) the ability to store experience and use it to guide
   behavior. Grading is based on participation in class discussions of
   the assigned readings, homework assigned for each course section, and
   the semester project.
   Note: The lectures and discussion will focus on the recent literature
   on neuroplasticity in the sensory and motor systems in the adult.
   Review articles will be provided as background for seminal primary
   research articles in the field. These articles will be posted as pdfs
   one week beforehand, along with articles for discussion. Lecture-style
   introduction and background will be provided, but the goal is that
   students will participate in in-depth discussions of the primary
   research articles. Examples of general questions for discussion
   sessions:
     * 
       Why is this area of research important?
     * 
       What questions did the researchers hope to answer?
     * 
       How were the experiments designed, and what were the results?
     * 
       How were these results interpreted?
     * 
       Are other interpretations possible?
     * 
       What new questions arise from these studies (e.g., what follow-up
       studies would you do?)
   All readings for the class will be available on Blackboard Learning.
   Schedule of lectures, in class discussions, project presentation
   HP
   Date
   Topic
   Faculty
   Weds
   9-04
   Course requirements, getting to know your research interests, brief
   overview of the course and requirements
   LMV
   Mo
   9-09
   The brain is plastic! In search of cortical neurocircuitry
   LMV
   Weds
   9-11
   No Class: Professor Vaina will be at a conference in Cambridge, UK
   Mo, Weds
   9-16
   9-18
   Long-term Potentiation and Depression in the Hippocampus and Their
   Role in Memory Formation.
   PMcC
   Mo, Weds
   9-23
   9-25
   Neural circuits and dynamics for short-term maintenance of
   behaviorally relevant information'
   ML
   Mo
   9-30
   TBA
   HPV
   Weds
   10-2
   Optogenetics and memory manipulation
   SR
   Mo, Weds
   10-7
   10-9
   Plasticity related to somatosensory modalities of
   touch/proprioception; Plasticity related to Nociception. Fighting
   chronic pain: Is opium the answer?
   Anesthesia, like death but better. Mechanisms of anesthesia: ways of
   messing up with our consciousness; Disrupting plasticity with
   anesthetics
   JB
   Mo
   10-14
   Holiday-classes suspended
   Weds
   10-16
   Discussion of papers assigned for the last lectures
   JB, ML, HP,LMV
   Mo, Weds
   10-21
   10-23
   No class—Society of Neuroscience meeting
   Mo, Weds
   10-28
   10-30
   Characterizing brain temporal dynamics with magnetoencephalography
   Magnetoencephalography applied to visual processing and to clinical
   neuroscience
   DP
   Mo
   11-4
   Prediction in the cerebellum and the plasticity mechanisms involved -
   both for reafference cancellation and motor adaptation.
   ME
   Weds
   11-6
   Students presentation of semester project proposals
   LMV
   Mo, Weds
   11-11
   11-13
   Motor control and plasticity at the systems level. Plasticity after
   stroke. Synaptic plasticity in motor learning at the levels of
   dendrites and spines and what are the constraints imposed through
   molecular turnover. (Weds lecture 1h discussion of assigned papers)
   RA
   Mo, Weds
   11-18
   11-20
   Structure and function of the basal ganglia and the cerebellum, and
   their roles in behavioral plasticity (Weds second hour discussion of
   assigned papers)
   DB
   Mo
   11-25
   Predictive coding in the primary sensory cortex
   JG
   Weds
   11-27
   No class-ThanksGiving Holiday
   Mo
   Weds
   12-2
   12-4
   Auditory plasticity; Multisensory plasticity
   KS,LMV
   Mo, Weds
   12-9
   12-11
   Final Semester Project presentation and written project
   handed in
   LMV and possible other course faculty
   Homework: The course faculty will assign a homework about their
   lecture material. The homework will involve either questions about the
   readings assigned or coding. The homework will be posted on the
   Blackboard Learning. Details for written homework questions:
     * 
       Work independently
     * 
       Cite any sources that you use
     * 
       Carry out a good literature search, and use extra papers to
       prepare your answers
     * 
       No time limit other than due date and time.
     * 
       Follow word limits (suggested by each course faculty). If your
       answers are too long, your grade will be reduced. If word-limit
       are not specified, please do not go beyond 750-800 words.
     * 
       Write clearly. If your answers are unclear, your grade will be
       reduced.
     * 
       Any exams submitted after the deadline will be treated at the
       discretion of the instructor. Generally, you can expect your grade
       to be reduced if your exam is late. If you anticipate difficult
       circumstances, you must contact the instructor before the homework
       is due to make special arrangements. If homeworks are turned in
       too late for university deadlines, no credit will be given (that
       is after the last class of the semester).
     * 
       Answers must be provided as pure text only, pasted into the body
       of the email message. No other file formats will be accepted / If
       you must draw figures or simply cannot obtain access to a
       computer, you must obtain permission beforehand and submit
       hardcopy such that it is received by the instructors on or before
       the deadline. Handwritten homeworks will not be accepted. Please
       retype the homework questions into your document. D o not forget
       to also put your name on it (on every page)
   Discussion sections
     * 
       In each Discussion class we will discuss papers chosen by the
       instructors from the suggested readings. Students are expected to
       read the papers carefully and come prepared to critically analyze
       them and discuss the implications of the findings.
   Final Project Presentation
   • You will pick a topic and will expand it to give a 20 minutes final
   presentation in of class. You will also submit 1. A proposal (by
   September 12, first version; Sept 26 Second version which includes
   already search of literature, and more detail-SEE ANNOUNCEEMNT ON
   BLACKBOARD LEARNING), and final project write up by December 11. Your
   project will be based on the topics of the course, but you can, and
   should add additional papers. Please discuss with me during my office
   hours your plans so that we are all on the same page. You will also
   provide in writing to the class and the participating course faculty “
   the highlights” of your presentation before the proposals will be
   presented in class. You may arrange to do your final project in the
   lab you are working, if the research fits an aspect of the course. You
   may also talk with course faculty ab out your interests.
   Grades Final grades will be determined by performance on homeworks,
   preparedness and participation in class, especially in the discussion
   sections and by final project (written papers and presentation).
   Questions Please submit questions and problems relating to the course
   by email to vaina [at] bu.edu. You may also cc the relevant course
   faculty (their emails will be provided)
   5
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