9.123/20.203 Neurotechnology in Action

Fall 2015, TR 2:30-4 (Rm. 46-4062)

Instructors:
Dr. Maxine Jonas (jonas_m@mit.edu)


Prof. Alan Jasanoff (jasanoff@mit.edu)


Prof. Ed Boyden (esb@media.mit.edu)
TA:

Jake Donoghue (jadonogh@mit.edu)
Course description

Offers a fast-paced introduction to numerous laboratory methods at the forefront of modern neurobiology. The course comprises a sequence of modules focusing on neurotechnologies being developed and used by MIT research groups. Each module consists of a background lecture and a session of firsthand and often hands-on laboratory experience. This year’s topics include multi-photon microscopy, optogenetics, expansion microscopy, high throughput neuroscience, neuromaterials and magnetic brain stimulation, high-density electrophysiology, methods in primate neuroscience, viral engineering, whole-brain optical imaging, structural, functional, and molecular magnetic resonance imaging, and magnetic encephalography.
Grading
Homework (30%)

In-class quizzes (30%)

Final project (30%)

General attendance & participation (10%)

Readings

Readings will be posted on the course website throughout the semester:

http://stellar.mit.edu/S/course/9/fa15/9.123J
Useful background material


very basic neuroscience—resources include texts such as Kandel & Schwartz 
elementary concepts from physics—consult an E & M textbook (e.g. Purcell)

general chemistry, biochemistry, and genetics—resources include basic chemistry textbooks (e.g. Oxtoby & Nachtrieb) and biochemistry or molecular biology texts (e.g. Stryer, Alberts)


Matlab—may be required for some of the homework; tutorial available if needed
Course Schedule
September
10
Th
course introduction; overview of neurotechnology


15
Tu
multi-photon microscopy (lecture, Peter So & Elly Nedivi)

17
Th
multi-photon microscopy (So & Nedivi labs)


22
Tu
optogenetics, expansion microscopy (lecture, Ed Boyden)

24
Th
optogenetics, expansion microscopy (Boyden lab)

29
Tu
high-throughput neuroscience (lecture, Limor Freifeld)
October
1
Th
high-throughput neuroscience (Yanik & Boyden labs)

6
Tu
neuromaterials & magnetic brain stimulation (lecture, Ritchie Chen)

8
Th
neuromaterials & magnetic brain stimulation (Anikeeva lab)

13
Tu
no class (Columbus Day) 

15
Th
high-density electrophysiology (lecture, Matt Wilson)

20
Tu
high-density electrophysiology (Wilson lab) 

22
Th
methods in primate neuroscience (lecture, Mehrdad Jazayeri) 

27
Tu
methods in primate neuroscience (Jazayeri lab)

29
Th
viral engineering (lecture, Ian Wickersham)
November
3
Tu
viral engineering (Wickersham lab)

5
Th
whole-brain optical imaging (lecture, Kwanghun Chung)

10
Tu
whole-brain optical imaging (Chung lab)


12
Th
magnetic resonance imaging (lecture, Atsushi Takahashi)

17
Tu
magnetic resonance imaging (tabletop MRI lab)

19
Th
fMRI & molecular imaging (lecture, Alan Jasanoff)

24
Tu
fMRI & molecular imaging (Martinos/Jasanoff MRI labs)

26
Th
no class (Thanksgiving)

December
1
Tu
MEG and EEG (lecture, Dimitrios Pantazis)

3
Th
MEG and EEG (MEG lab)

8
Tu
final presentations I 


10
Th
final presentations II 

