
 SEQ CHAPTER \h \r 1Fall Semester 2008
GRS BI 755  Cellular and Systems Neuroscience 

&

GMS AN 810 Systems Neurobiology
will meet jointly:

Tuesday 3:45 - 5:45 pm 
BRB Room 115,  5 Cummington St.

Thursday 3:45 - 5:45 pm
School of Medicine L Building, Room L-1008, 80 East Concord St.

(You must show your BU ID to the guard.)

Dr. William D. Eldred, Course Director, BI 755 

LSEB Room 405, 24 Cummington St. 

617-353-2439; eldred@bu.edu
Office hours: by appointment
Dr. Douglas Rosene, Course Director, AN 810
715 Albany Street, W-701

617-638-4061; drosene@bu.edu
Office hours: by appointment
Shane Lee, Teaching Fellow
Program in Neuroscience,

Dept. of Mathematics, 111 Cummington St.

 (Office Hours: by appointment) 617-353-4028; shane@math.bu.edu

Ms. Marissa Simms, Teaching Fellow 
School of Medicine, Dept. Of Anatomy & Neurobiology, R-1013 

(Office hours: by appointment) 617-638-5261; msimms@bu.edu 

Overview:  This graduate-level course surveys the nervous system at the anatomical, cellular and molecular levels.  The faculty are members of the Biology Department on the Charles River Campus and the Anatomy & Neurobiology Department at the Medical School.  The class will meet twice weekly for two-hour sessions with the Tuesday meeting on the CR Campus, the Thursday meeting at the Medical School.  Students and faculty can take the 25-minute shuttle ride between campuses.  The material has been organized so each week is devoted to a particular topic with core and advanced material covered by experts in the field.  Required readings will be assigned both from the text and the current literature.  Registrants should have a background in cell biology and membrane physiology at the undergraduate level.  The course directors and teaching fellows will be available during scheduled office hours and by appointment.  Other faculty will be available by appointment.
The CourseInfo web site contains updated syllabus material, information on the lecturers, and copies of the papers assigned for Discussion.  Go to 

http://courseinfo.bu.edu/ 

and look for 
GRS BI755/GMS AN810 A1 Cellular and Systems Neuroscience.  

You can take the shuttle between campuses.  For information and schedules http://www.bu.edu/thebus/.

Maps of the Charles River Campus and the Medical Campus will be found at http://www.bu.edu/visit/maps/index.html 

2008 Faculty:

Gene Blatt

Anat & Neurobiology
715 Albany St, A
gblatt@bu.edu 


Rob Hausman

Biology


BSC 523

hausman@bu.edu 


Bill Eldred

Biology


LSEB 405

eldred@bu.edu 


Jennifer Luebke

Anat & Neurobiology
715 Albany St, M949
jluebke@bu.edu 


Doug Rosene

Anat & Neurobiology
715 Albany St, W-701
drosene@bu.edu 


Julie Sandell

Anat & Neurobiology
715 Albany St, R1014
jsandell@bu.edu 


Matt Wachowiak
Biology


LSEB 403

dmattw@bu.edu 


Charles Zucker

Anat & Neurobiology
715 Albany St, L
czucker@bu.edu 
Reading Material:
Required reading will be assigned from the textbook by Squire, et al. Fundamental Neuroscience, 3rd ed, Academic Press (available at the BU Bookstores in Kenmore Sq. and at 700 Albany Street.).  This is a comprehensive text that will be used in both BI755/AN810 and BI756/AN811.  You will find it a valuable addition to your neuroscience library.  Material in the text will be supplemented with additional readings and articles from the original literature.  Citations for the supplemental readings are given in the schedule or will be posted on the CourseInfo web site along with copies of the papers.

Grading:
Final grades in the course will be determined from your cumulative performance in three areas: 1) weekly quizzes, 2) weekly written assignments, and 3) participation in the Discussion Sessions.  There will be no general final examination except for students whose performance in Discussion is deemed weak.  (Avoid a final - contribute actively in Discussion!)

1.  Quizzes: Typically 5-10 minutes at the beginning of class each Tuesday, focusing on the assigned reading with emphasis on the text. 

2.  Written assignments:  There will be 13 written assignments due at the beginning of class on the days of Discussion indicated by a * in the syllabus.  These assignments require a brief but thoughtful summary and a well-reasoned critique of the Discussion paper.  If two papers are assigned, you may select one to write about.  The maximum length of each paper should be 2 pages double-spaced, typed.  A good summary and critique will help formulate your thoughts about what was accomplished and what was left unclear in a paper.  It can be a real help during Discussion.  Submit TWO printed copies to the TFs on the due-date, and email a copy to Drs. Eldred and Rosene.   

Students are expected to read all assignments before class.  You are encouraged to study and learn together, but it is expected that all work on the written assignments outside of class will be independent.  It is the responsibility of all students to know and understand the provisions of the Academic Conduct Code.  Academic misconduct will be referred to the Dean’s Office.

3.  Discussion Sessions:  The Discussion Sessions provide an opportunity to explore ideas and learn about research related to the material covered in lecture.  These sessions are intended to enrich the core material by relating it to contemporary issues and research problems.  EVERYONE is expected to participate actively in the discussions.  Any student who does not contribute substantively to Discussion throughout the semester will be offered the opportunity to take a final exam.

Important.  At the beginning of each Discussion, one student will be chosen at random to give a 5 minute summary of the paper.  Be brief.  Be prepared.  The presenter’s name will be drawn lottery-style.  Remember: random means that your name might never be picked, or you might be chosen every time.  (Be prepared!)  When introducing a paper, state the question(s) being addressed, methods, results and (possibly) their implications.  (Did I say, “Be brief!”)  Leave the evaluation of the paper for the discussion. 

During discussion, focus on the following issues:


(1) Hypothesis 

(What was it?  Was it tested?)


(2) Results 

(Were the results sound?  Reliable?  Statistically significant?) 


(3) Controls

(Were adequate controls performed?)


(4) Significance 
(What was the point?  What new contribution was made?) 


(5) What should be the next experiment?
A good paper can stimulate ideas by raising more questions than it answers.  But do not expect every discussion paper to be a good paper.  Following each discussion, you will be asked to rate the paper on a scale of 1-10 (1 = abysmal [the authors should be cleaning streets] to 10 = perfection [the Nobel committee will be calling]; 5 = average).  Be critical, but fair - few scientists hear from the Nobel committee; few clean streets.  The Discussion Sessions provide a forum for examining research ideas; you are not expected to be an expert on each topic, but you are expected to be inquisitive, clever, and resourceful.  Remember that a significant portion of your final grade will depend on your participation in Discussion. 

Supplemental Methods Papers:  It is typical for the authors of a research paper to assume the reader knows something about the methods used.  As a result, the methods section of a paper can be quite terse.  Too often the assumption of prior knowledge is wrong.  To help you over this hurdle, links to various methods are posted on the CourseInfo web site.  Take note.

Schedule
Chapters 1&2 provide a valuable perspective on the material covered in this course.  Their contents should be familiar to students with a good background in neuroscience, but for students from non-biological undergraduate programs such as engineering, mathematics  or physics, many of these ideas may be new.  Regardless of your background, it is recommended that you read these two introductory chapters before classes begin.

* Dates on which written assignments are due
Week
Dates
Faculty


Time

 Topic
Wk 1
Neurocytology  Neuronal structure, microtubules & transport issues, protein synthesis at somatic & distal locations, glia and their relations with neurons


Read:
Squire et al 
Ch 3, 4  pp 41-86 

09/02
Rosene


3:45
Introduction to the course


4:00
Cytology of Neurons and Glia


09/04
Rosene


3:45
Subcellular Structure & Function


Discussion
4:45 
Giuditta, Kaplan, Minnen, Alvarz & Koenig  Axonal & Presynaptic Protein Synthesis: New Insights into the Biology of the Neuron.  (2002) TINS  25: 400 - 404.

Wk 2
Electrochemical Signaling I.  Membrane properties of neurons.  Passive and active signaling.  Classical neurotransmitters


Read:
Squire et al 
Ch 5, 6, 7  pp 87-156

09/09
Eldred


3:45
Electrical Properties of Neurons 


* 09/11
Eldred 


3:45
Classical neurotransmitters

Discussion
  4:45
Chávez AE, Singer JH, Diamond JS. Fast neurotransmitter release triggered by Ca influx through AMPA-type glutamate receptors.Nature. 2006, 443:705-8. 
Wk 3
Electrochemical Signaling II. Non-classical neurotransmitters.  Release of neurotransmitters.  Ionotropic neurotransmitter receptors.



Read:
Squire et al 
Ch 8, 9  pp 157 - 204

09/16
Eldred 


3:45
Peptides, NO, and Transmitter release


* 09/18
Eldred 


3:45
Ionotropic neurotransmitter receptors




Discussion
4:45
Hoffpauir, McMains & Gleason. Nitric oxide transiently converts synaptic inhibition to excitation in retinal amacrine cells J Neurophysiol 95 (2006) 2866-2877
Wk 4
Electrochemical Signaling III.  GPCRs and intracellular signaling.  Modulation by kinases and phosphatases.  Synaptic integration.


Read:
Squire et al 
Ch 10, 11  pp 205 - 246

09/23
Eldred


3:45
GPCRs, Intracellular signaling


* 09/25
Eldred 


3:45
Kinases/phosphatases. Integration

Discussion 
4:45
 Hou, 

 HYPERLINK "http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Duan%20L%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVCitation" Duan & Slaughter. Synaptic inhibition by glycine acting at a metabotropic receptor in tiger salamander retina. J Physiol. 2008 586:2913-26
Wk 5
Neuroanatomy

Read:
Squire et al 
Chpt 2 & 45;  pp 15-40 & 1147-1166

9/30
Rosene
 

3:45
Overview of Neuroanatomy



* 10/02
Rosene


3:45
Overview continues

Discussion
4:45
Wet lab - face-to-face with a brain. Course Laboratory Guide
Wk 6
Somatic Senses and Pain 
Pain transduction; central pathways; roles in reflex actions

Read:
Squire et al 
Chpt 25  &  Kandel, Schwartz & Jessell  Chpt 24

Also read the following paper for discussion in hour 2 on 10/16 (NO WRITING  - just discussion on this paper):  Wilent & Contreras.  Dynamics of excitation and inhibition underlying stimulus selectivity in rat somatosensory cortex.  Nature Neurosci. 8 (2005) 1364-1370.

10/07
Luebke


3:45
Somatic senses



* 10/09
Luebke 


3:45
Pain

Discussion
4:45
Kuehn.  Pain studies illuminate the placebo effect.  JAMA 294 (2005) 1750-1751.  Craig.  Pain mechanisms: labeled lines versus convergence in central processing.  Annu. Rev. Neurosci. 26 (2003) 1-30.

Wk 7
Chemical Senses: Olfaction


Read:
Squire et al 
Ch 22 pp 577-589; Ch 23 pp 601-613; Ch 24 pp 649-666

10/14

No class - Monday Schedule


* 10/16
Wachowiak

3:45
Olfaction




Discussion:
4:45
Hallem & Carlson.  Coding of odors by a receptor repertoire.  Cell 125 (2006) 143-160.

Wk 8
Vision I 


Read:
Squire et al 
Ch 27  pp 637-648

Kolb.  How the retina works.  American Scientist 91 (2003) 28-35.  


Masland.  The fundamental plan of the retina.  Nature Neuroscience 4 (2001) 877-886.


And for backup, check out this web site from the John Moran Eye Center:  http://webvision.med.utah.edu/ 


10/21
Eldred


3:45
Anatomy of the retina; visual transduction



* 10/23
Eldred


3:45
Processing of visual information in the retina

Discussion
4:45
Viney, Balint, Hillier, Siegert, Boldogkoi, Enquist, Meister, Cepko, & Roska.  Local retinal circuits of melanopsin-containing ganglion cells identified by transsynaptic viral tracing.  Current Biology 17 (2007) 981-988.

Wk 9
Vision II


Read:
Hirsch & Martinez. Circuits that build visceral control receptive fields.  TINS 29 (2006) 30-39.


Solomon & Lennie.  The machinery of colour vision.  Nature Rev. Neuroscience 8 (2007) 276-286.


10/28
Zucker


3:45
Lateral geniculate nucleus, striate cortex


* 10/30
Zucker


3:45
Extrastriate


Discussion
4:45
Mahon, et al.  Action-related properties shape object representations in the ventral stream.  Neuron 55 (2007) 507-520.

.





Riesenhuber.  Appearence isn’t everything: News on object representations in cotex.  Neuron 55 (2007) 341-344.

Wk 10
Motor systems I

Read:
Squire et al 
Ch 28, 29, 30, 31


11/04
Rosene 


3:45
Muscle, Descending pathways 


* 11/06
Rosene


3:45
Cortical control of movement

Discussion 
4:45
Batista, et al.  Reference frames for reach planning in macaque dorsal premotor cortex.  J Neurophysiol 98 (2007) 966–983.

Wk 11
Motor systems II

Read:
Squire et al 
Ch 32 & 33,  pp 841-896

11/11
Rosene


3:45
Vestibulo-ocular; Basal ganglia


* 11/13
Blatt


3:45
The cerebellar role in movement & cognition

Discussion
4:45
Schmahmann, et al.  The neuropsychiatry of the cerebellum - insights from the clinic.  The Cerebellum 6 (2007) 254 - 267.

 Wk 12
The Limbic System

Read:
Squire et al 
Ch 50

Bear, Connors & Paradisio (3rd ed)  Ch 18

Haines - Fundamental Neurosci (3rd ed)- Ch 31

11/18
Rosene


3:45
The limbic system



11/20
Luebke


3:45
Neurophysiology of the limbic system

Discussion
4:45 
Nakazawa, Quirk, Chitwood, Watanabe, Yeckel, Sun, Kato, Carr, Johnston, Wilson & Tonegawa.  Requirement for hippocampal CA3 NMDA receptors in associative memory recall.  Science 297 (2002) 211-218.

Wk 13
 Autonomics & the Hypothalamus

Read:
Squire et al  
Ch 34 & 35,  pp 897-934

11/25
Rosene


3:45
The hypothalamus and the autonomic nervous system 


* 11/27

No class - Thanksgiving holiday


Wk 14
The Cerebral Cortex

Read:
Squire et al
Ch 53

Bear, Connors & Paradisio (3rd ed)  pp 195-199, 690-697 (copies will be made available)


12/02
Sandell


3:45
Morphology and development of the cortex


* 12/04
Luebke


3:45
Cortical neurophysiology

Discussion
4:45 
Constantinidis, Franowicz & Goldman-Rakic.  Coding specificity in cortical microcircuits: a multiple-electrode analysis of primate prefrontal cortex.  J. Neurosci. 21 (2001) 3646-3655.

Wk 15
Development

Read:
Squire et al 
Ch 15, 16


12/09
Hausman

3:45
Development of the nervous system


*12/11
Hausman

3:45
Development of the nervous system ctd.

Discussion
4:45
Alexson,T.O., Hitoshi,S., Coles,B.L., Bernstein,A., & van der,K.D. Notch signaling is required to maintain all neural stem cell populations--irrespective of spatial or temporal niche.  Dev. Neurosci. 28 (2006) 34-48.
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