
  BISP194 Axon regeneration Fall 2010 

  1

BISP194 Advanced Topics in Modern Biology:  Axon regeneration 
Professor Yishi Jin 
2418 Bonner Hall 
yijin@ucsd.edu  
[please include BISP194 in subject line of any emails concerning the class] 
Office Hours: Fridays 9-10 AM and by appointment. 
 
Class meetings:  Tuesdays 9:00 – 10:20 AM, 2130 Bonner Hall 

1 9/28 Organizational meeting and assignment of discussion groups. 
2 10/5 Lecture: axon regeneration research overview 
3 10/12 Paper discussion 1: Jin + student group 1 
4 10/19  Paper discussion 2: student group 2 
5 10/26 Paper discussion 3: student group 3 
6 11/2 Paper discussion 4: student group 4 
7 11/9 Paper discussion 5: student group 5 
8 11/16 Paper discussion 6: student group 6 
9 11/23  Paper discussion 7: student group 7 
10 11/30 Class presentation 

 
Prerequisites: This course will assume upper division knowledge of genetics, cell 
biology, and molecular biology.  BICD100 (genetics), BICD (Cell Biology), BIPN 100 
(Mammalian Physiology), and BIPN144 (neural development) or BIPN142 (cellular 
neuroscience) are strongly recommended.   
 
Course Description 
Disability due to injury to spinal cord and brain is currently incurable.  Understanding the 
capacity of injured neurons to repair themselves is therefore of fundamental interests to 
human health.  This course will focus on the historical and current research on axon 
regeneration.  Specifically, we will discuss the key studies that address the extrinsic and 
intrinsic factors influencing the response of neurons to injury.  With the exception of the 
introductory lecture, course meetings will consist of student-led discussions of primary 
research literature.  The course is highly interactive, and everyone must speak and give 
feedback to each other.  
 
Evaluation. There is NO final exam. Your grade will be based on four equal 
components: 
(1)  Your performance in your group’s presentation of the paper. 
(2)  Your attendance and audible participation in discussions. 
(3)  Your summaries of the papers when you are not presenting.  These are due in class 
at the beginning of the meeting.  Late hand-in will not be accepted. 
(4) Your final presentation on a topic related to the class readings.   
 
Reading 
We will read and discuss papers from the primary research literature.  All papers are 
freely available online.  We will go over how to find the papers via Pubmed or Google 
Scholar (scholar.google.com) in the first meeting. In some cases you will need to use a 
UCSD IP address to access the file.  The PDFs are convenient ways to read the 
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  BISP194 Axon regeneration Fall 2010 

  2

papers; hard copies will not be provided.  For your presentations of figures the html files 
may be more useful. 
 
There is no textbook for this course.  Use your texts from other classes for background 
information.  I will assign review articles that will help provide context.  Expect to spend 
at least 4 hours a week on the reading, more if you are presenting a paper. 
 
Group presentations 
PRESENTERS: 
Each of you will be a member of a group that will make a 45-minute presentation of one 
of the assigned research papers. This includes approximately 35 minutes for the 
presentation and 10 minutes for questions and discussion. Each member of the group 
should be prepared to answer questions or engage in discussion of their portion of the 
presentation. 
 
NONPRESENTERS: 
You are expected to read EVERY paper before coming to class and to be prepared to 
discuss it.  At the beginning of the class you will turn in a summary of the paper (one-
page single-space).  During the presentation and discussion you are expected to 
participate actively.  After each presentation (except your own), you will write a short 
evaluation of the presentation and discussion. 
 
PRESENTATION FORMAT 
Each member of a group should prepare between 2-5 powerpoint slides or overhead 
transparencies; handouts and chalkboard drawings are also helpful to facilitate long-
term memory. For powerpoint, the entire presentation should be on one computer.  
Groups using computers should arrive 10 minutes early to set up. 
 
PRESENTATION CONTENT 
1. Background/Introduction: What is the biological problem? What are the authors 
attempting to show? How does this work fit into the overall field? What tools are going to 
be used to approach the problem? 
2. Results /data: recommend that each group member present one or two 
Figures/tables each.  For each Figure or experiment, address (a) what is being shown, 
and (b) why was this experiment done, in the context of the paper.  Discuss 
reservations or questions you have about the data.  It is required that you read all the 
data, including those in “supplemental information”, which is often in a separate file from 
the pdf of the article.  
3. Conclusions :  What are the conclusions?  What is the model?  What are the ‘next 
steps’ or remaining questions? 
 
GROUP MEETINGS PRIOR TO PRESENTATION 
It is essential that all members of the group meet prior to the presentation.  I suggest 
group members exchange phone numbers and e-mail addresses and arrange to meet 
at least twice. The papers are complicated, and the level of background within the class 
varies.  By working as a team you can give an effective presentation. 
 
SUMMARY/EVALUATIONS OF PAPERS 
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At the beginning of class, the non-presenters will turn in a summary of the paper to be 
discussed. This should be both a brief summary of the paper and also an evaluation of 
how well the authors support their claims. (There is no need for statements about how 
hard or confusing the papers were.) Although the summary must be your own work you 
can discuss the papers among yourselves. 
 
These summaries should be typed, between half to 1 page, single line spacing.  
I DO NOT accept emailed summaries. 
 
PEER EVALUATIONS 
After each presentation, non-presenters will fill out a short evaluation of the 
presentation.  Did the presentation and discussion clarify the work?  Were your 
questions answered?  Do you have suggestions for improving the quality of the 
presentations?  This is a very important factor in your course participation.  
 
ATTENDANCE 
You are expected to attend ALL class meetings.  Acceptable excuses for missing a 
class are:  documented medical emergency; family emergency; university sponsored 
event.  Vacation, missing the bus, oversleeping, or deadlines or demands from other 
courses/exams are not acceptable excuses. 
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READING LIST (download pdf from PubMed: 
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=pubmed) 
 
Background reading for entire course  
 
Yiu G, He Z. Glial inhibition of CNS axon regeneration. Nat Rev Neurosci. 2006 
Aug;7(8):617-27.  
 
Hannila SS, Filbin MT. The role of cyclic AMP signaling in promoting axonal 
regeneration after spinal cord injury. Exp Neurol. 2008 Feb;209(2):321-32.  

 
Giger RJ, Hollis ER 2nd, Tuszynski MH. Guidance molecules in axon regeneration. 
Cold Spring Harb Perspect Biol. 2010 Jul 1;2(7):a001867.  
 
Oct. 12 / Discussion 1 Inhibitory environment of CNS myelin 
Presenters: Professor Jin + Tara Raam, Jennifer Hua 
 
Discussion paper:  
Richardson PM, McGuinness UM, Aguayo AJ. Axons from CNS neurons regenerate 
into PNS grafts. Nature. 1980 Mar 20;284(5753):264-5. 
 
Benfey M, Aguayo AJ. Extensive elongation of axons from rat brain into peripheral 
nerve grafts. Nature. 1982 Mar 11;296(5853):150-2. 

 

Additional reading: 

David S, Aguayo AJ. Axonal elongation into peripheral nervous system "bridges" after 
central nervous system injury in adult rats. Science. 1981 Nov 20;214(4523):931-3. 
 
Oct. 19 / Discussion 2. Discovery of Nogo and functional studies 
 
Presenters: Alice Coutinho, Pruthul Patel, Sal Silva, Ashley Young 
Instructors: Cedric Geoffroy + Ariana Lorenzana 
 
Discussion paper:  
 
Lee JK, Geoffroy CG, Chan AF, Tolentino KE, Crawford MJ, Leal MA, Kang B, Zheng 
B: Assessing spinal axon regeneration and sprouting in Nogo-, MAG-, and 
OMgp-deficient mice. Neuron 66:663-670. 
 
Additional reading:   
Caroni P, Schwab ME. Antibody against myelin-associated inhibitor of neurite growth 

http://www.ncbi.nlm.nih.gov/pubmed/16858390
http://www.ncbi.nlm.nih.gov/pubmed/17720160
http://www.ncbi.nlm.nih.gov/pubmed/17720160
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Giger%20RJ%2522%255BAuthor%255D
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Hollis%20ER%202nd%2522%255BAuthor%255D
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Tuszynski%20MH%2522%255BAuthor%255D
javascript:AL_get(this,%20'jour',%20'Cold%20Spring%20Harb%20Perspect%20Biol.');
http://www.ncbi.nlm.nih.gov/pubmed/7360259
http://www.ncbi.nlm.nih.gov/pubmed/7360259
http://www.ncbi.nlm.nih.gov/pubmed/7063015
http://www.ncbi.nlm.nih.gov/pubmed/7063015
http://www.ncbi.nlm.nih.gov/pubmed/6171034
http://www.ncbi.nlm.nih.gov/pubmed/6171034
http://www.ncbi.nlm.nih.gov/pubmed/3272156
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neutralizes nonpermissive substrate properties of CNS white matter.  Neuron. 1988 
Mar;1(1):85-96. 
 
Cafferty WB, Duffy P, Huebner E, Strittmatter SM: MAG and OMgp synergize with 
Nogo-A to restrict axonal growth and neurological recovery after spinal cord 
trauma. J Neurosci 30:6825-6837. 
 
Oct. 26/ Discussion 3. Glial Scar and roles of chondroitin sulphate proteoglycans 
Presenters: Ari Morcos, Glen Ock, Julia Schrogin, Brittany Youssef 
 
Discussion paper: 
 
Bradbury EJ, Moon LD, Popat RJ, King VR, Bennett GS, Patel PN, Fawcett JW, 
McMahon SB. Chondroitinase ABC promotes functional recovery after spinal cord 
injury. Nature. 2002 Apr 11;416(6881):636-40. 
 
Additional reading:  
Tom VJ, Sandrow-Feinberg HR, Miller K, Santi L, Connors T, Lemay MA, Houlé JD. 
Combining peripheral nerve grafts and chondroitinase promotes functional axonal 
regeneration in the chronically injured spinal cord.  J Neurosci. 2009 Nov 
25;29(47):14881-90. 
 
Nov 2 / Discussion 4  Conditional lesion and role of cAMP 
Presenters: Anna Han, Christopher Kuo, Derek Koo, Andrew Tu 
 
Discussion paper:  
Qiu J, Cai D, Dai H, McAtee M, Hoffman PN, Bregman BS, Filbin MT.  Spinal axon 
regeneration induced by elevation of cyclic AMP. Neuron. 2002 Jun 13;34(6):895-903. 
 
Additional reading: 
Neumann S, Woolf CJ.  Regeneration of dorsal column fibers into and beyond the 
lesion site following adult spinal cord injury. Neuron. 1999 May;23(1):83-91. 

 

Cai D, Deng K, Mellado W, Lee J, Ratan RR, Filbin MT.  Arginase I and polyamines act 
downstream from cyclic AMP in overcoming inhibition of axonal growth MAG and myelin 
in vitro. Neuron. 2002 Aug 15;35(4):711-9. 

 
Nov 9 / Discussion 5  PTEN and intrinsic growth promoting effects 
Presenters: Vina Keophilaone, Caroline Le, Jessica Lu 
 
Discussion paper:  
Liu K, Lu Y, Lee JK, Samara R, Willenberg R, Sears-Kraxberger I, Tedeschi A, Park KK, 

http://www.ncbi.nlm.nih.gov/pubmed/3272156
http://www.ncbi.nlm.nih.gov/pubmed/12086638
http://www.ncbi.nlm.nih.gov/pubmed/12086638
http://www.ncbi.nlm.nih.gov/pubmed/10402195
http://www.ncbi.nlm.nih.gov/pubmed/10402195
http://www.ncbi.nlm.nih.gov/pubmed/12194870
http://www.ncbi.nlm.nih.gov/pubmed/12194870
http://www.ncbi.nlm.nih.gov/pubmed/12194870
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Jin D, Cai B, Xu B, Connolly L, Steward O, Zheng B, He Z.PTEN deletion enhances the 
regenerative ability of adult corticospinal neurons. Nat Neurosci. 2010 Aug 8.  
 
 
Additional reading 
Kwon CH, Luikart BW, Powell CM, Zhou J, Matheny SA, Zhang W, Li Y, Baker SJ, 
Parada LF.  Pten regulates neuronal arborization and social interaction in mice. 
Neuron. 2006 May 4;50(3):377-88. 
 
Park KK, Liu K, Hu Y, Smith PD, Wang C, Cai B, Xu B, Connolly L, Kramvis I, Sahin 
M, et al.: Promoting axon regeneration in the adult CNS by modulation of the 
PTEN/mTOR pathway. Science 2008, 322:963-966. 
 
 
Nov 16 / Discussion 6  Trophic factor and combinatorial therapy 
Presenters: Rachel Neidengard, Steven Kao, Timothy Tsui, Jasmine Sethi 
 
Discussion paper: 
 
Kadoya K, Tsukada S, Lu P, Coppola G, Geschwind D, Filbin MT, Blesch A, Tuszynski 
MH: Combined intrinsic and extrinsic neuronal mechanisms facilitate bridging 
axonal regeneration one year after spinal cord injury. Neuron 2009, 64:165-172. 
 
Additional reading: 
 
Alto LT, Havton LA, Conner JM, Hollis Ii ER, Blesch A, Tuszynski MH: Chemotropic 
guidance facilitates axonal regeneration and synapse formation after spinal cord 
injury. Nat Neurosci 2009, 12:1106-1113. 
 
Nov 23 / Discussion 7  Emerging model organisms for injury 
Presenters: Emily Chow, Steven Marinero, Sandy Chang, Tiffany Dai 
 
Discussion paper: 
 
Hammarlund M, Nix P, Hauth L, Jorgensen EM, Bastiani M: Axon regeneration 
requires a conserved MAP kinase pathway. Science 2009, 323:802-806. 
 
Additional reading: 
 
Yanik MF, Cinar H, Cinar HN, Chisholm AD, Jin Y, Ben-Yakar A: Neurosurgery: 
functional regeneration after laser axotomy. Nature 2004, 432:822. 
 
Ghosh-Roy A, Chisholm AD: Caenorhabditis elegans: a new model organism for 
studies of axon regeneration. Dev Dyn 239:1460-1464. 
 
 

http://www.ncbi.nlm.nih.gov/pubmed/20694004
http://www.ncbi.nlm.nih.gov/pubmed/20694004
http://www.ncbi.nlm.nih.gov/pubmed/16675393
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***** 
Nov 30 / Final presentation and discussion (everyone) 
 
5 minutes/student:  two slides or transparencies 
 
 


