Neurotrophin et al.     An Engaging Neurophysiology Lab Exercise      A4

ARTICLE	Comment by Murdock, Rachael: Article title should be Arial 14 point font, bold, left aligned.
The Most Engaging Neurophysiology Lab Exercise Ever Performed in an Undergraduate Laboratory Course

Rita L. Neurotrophin1, Eric Aplysia2, & Santiago R. Anatomy1	Comment by Murdock, Rachael: Author names should be Arial 12 point, bold, left aligned. 

List author names as First Name, Middle Initial, Last name, separate by commas, with superscript numbers indicating institution affiliation.
1Biology Department, Action Potential College, Hillock, IL 60101; 2Psychology Department, Synaptic State University, Neuron City, CA 90101.	Comment by Murdock, Rachael: Institutional affiliations should be Arial 10 point, italic, left aligned.
The Journal of Undergraduate Neuroscience Education (JUNE), Fall 2023, 22(1):A1-A3

Neurotrophin et al.     An Engaging Neurophysiology Lab Exercise      A2

The Journal of Undergraduate Neuroscience Education (JUNE), Fall 2023, 22(1):A1-A3      A3

https://doi...	Comment by Murdock, Rachael: DOIs will be assigned before publication. Please leave this placeholder in the document.

JUNE is a publication of Faculty for Undergraduate Neuroscience (FUN) www.funjournal.org

Abstract text here. 250 word limit. The font is Arial 10 point.  Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit.
     Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit. Abstract text here. 250 word limit.

     Key words: nerve growth factor (NGF); retinal ganglion cell (RGC); retina; growth cone; anatomy; Aplysia californica; long term potentiation (LTP); physiology




Introduction text here. First paragraph under a new heading or subheading should be left aligned. No word limit. The font is Arial 10 point. One space after each period (beginning Fall 2023 issue). 
     New paragraphs under the first paragraph should be indented five spaces. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. (Author A et al., YEAR) Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. 	Comment by Murdock, Rachael: In-text citation format.  

Single author:
(Author Last Name, YEAR)

Two authors:
(Author Last Name and Author Last Name, YEAR)

Three or more authors:
(Author Last Name et al., YEAR)
     Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here.
     Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here.
     Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here. No word limit. Introduction text here.

MATERIALS AND METHODS
Materials and methods text here if appropriate – not all papers will need a methods section. Section headings should be Arial 12 point, all caps, bold, left aligned.

Subheadings May Be Used Within This Section at the Author’s Discretion. Use Standard Title Caps (Articles, Coordinating Conjunctions, and Prepositions lowercase).
Suppliers of all equipment and reagents should be clearly specified. Subheadings should be Arial 10 point, bold, justified. 

Further Divisions below a Subheading Should Be Arial 10 Point, Italic. Use Standard Title Caps.
Materials and methods text here if appropriate – not all papers will need a methods section. Subheadings may be used within this section at the author’s discretion. Suppliers of all equipment and reagents should be clearly specified. Materials and methods text here if appropriate – not all papers will need a methods section. Subheadings may be used within this section at the author’s discretion. Suppliers of all equipment and reagents should be clearly specified. 
     Materials and methods text here if appropriate – not all papers will need a methods section. Subheadings may be used within this section at the author’s discretion. Suppliers of all equipment and reagents should be clearly specified. Materials and methods text here if appropriate – not all papers will need a methods section. Subheadings may be used within this section at the author’s discretion. Suppliers of all equipment and reagents should be clearly specified. Materials and methods text here if appropriate – not all papers will need a methods section. Subheadings may be used within this section at the author’s discretion. Suppliers of all equipment and reagents should be clearly specified. Materials and methods text here if appropriate – not all papers will need a methods section. Subheadings may be used within this section at the author’s discretion. Suppliers of all equipment and reagents should be clearly specified. 
     Materials and methods text here if appropriate – not all papers will need a methods section. Subheadings may be used within this section at the author’s discretion. Suppliers of all equipment and reagents should be clearly specified.

RESULTS
Results text here. Subheadings may be used within this section at the author’s discretion. Results & Discussion section may be combined if so desired by the author(s). No word limit. Results text here. Subheadings may be used within this section at the author’s discretion. Results & Discussion section may be combined if so desired by the author(s). No word limit.
     Results text here. Subheadings may be used within this section at the author’s discretion. Results & Discussion section may be combined if so desired by the author(s). No word limit. Results text here. Subheadings may be used within this section at the author’s discretion. Results & Discussion section may be combined if so desired by the author(s). No word limit. Results text here. Subheadings may be used within this section at the author’s discretion. Results & Discussion section may be combined if so desired by the author(s). No word limit. Results text here. Subheadings may be used within this section at the author’s discretion. Results & Discussion section may be combined if so desired by the author(s). No word limit. Results text here. Subheadings may be used within this section at the author’s discretion. Results & Discussion section may be combined if so desired by the author(s). No word limit. Results text here. Subheadings may be used within this section at the author’s discretion. Results & Discussion section may be combined if so desired by the author(s). 

[image: ]

Figure 1. Sample Single Column Figure. Legend text should be Arial 9 point. Legend text goes here. Legend text goes here. Legend text goes here. Legend text goes here. Legend text goes here. Legend text goes here. Legend text goes here.	Comment by Murdock, Rachael: Single-column figures/tables should appear at the top or bottom of a page.  One space between the figure and the previous text and/or legend; one space between the legend and the following text.  

Copy editor may move figures and tables at his or her discretion during the editing process.








Sample of Two-Column Table or Figure. Text should be Arial 9 pt


Table 1. Sample Two-Column Table or Figure. Legend text goes here. Legend text goes here. Legend text goes here. Legend text goes here. Legend text goes here. Legend text goes here. Legend text goes here. Legend text goes here.	Comment by Murdock, Rachael: Two-column figures/tables should appear at the top or bottom of a page.  One space between the figure and the previous text and/or legend; one space between the legend and the following text.  

Copy editor may move figures and tables at his or her discretion during the editing process.


DISCUSSION
Discussion text here. Subheadings may be used within the discussion section. Results & Discussion section may be combined if so desired by the author(s). No word limit. Discussion text here. Subheadings may be used within this section at the author’s discretion. Results & Discussion section may be combined if so desired by the author(s). No word limit this section at the author’s discretion. Results & Discussion section may be combined if so desired by the author(s). No word limit. Discussion text here. Subheadings may be used within this section at the author’s discretion. The font is Arial 10 point. Results & Discussion section may be combined if so desired by the author(s). No word limit. Discussion text here. Subheadings may be used within this section at the author’s discretion. Results & Discussion section may be combined if so desired by the author(s). No word limit. Discussion text here. Subheadings may be used within this section at the author’s discretion. Results & Discussion section may be combined if so desired by the author(s). No word limit.
     Discussion text here. Subheadings may be used within this section at the author’s discretion. Results & Discussion section may be combined if so desired by the author(s). No word limit. Discussion text here. Subheadings may be used within this section at the author’s discretion. Results & Discussion section may be combined if so desired by the author(s). No word limit. Discussion text here. Subheadings may be used within this section at the author’s discretion. Results & Discussion section may be combined if so desired by the author(s). No word limit. Discussion text here. Subheadings may be used within this section at the author’s discretion. Results & Discussion section may be combined if so desired by the author(s). No word limit. Discussion text here. Subheadings may be used within this section at the author’s discretion. Results & Discussion section may be combined if so desired by the author(s). No word limit. Discussion text here. Subheadings may be used within this section at the author’s discretion. Results & Discussion section may be combined if so desired by the author(s). No word limit. Discussion text here. Subheadings may be used within this section at the author’s discretion. Results & Discussion section may be combined if so desired by the author(s). No word limit. Discussion text here. Subheadings may be used within this section at the author’s discretion. Results & Discussion section may be combined if so desired by the author(s). No word limit. Discussion text here. Subheadings may be used within this section at the author’s discretion. Results & Discussion section may be combined if so desired by the author(s). No word limit. Discussion text here. Subheadings may be used within this section at the author’s discretion. Results & Discussion section may be combined if so desired by the author(s). No word limit. Discussion text here. Subheadings may be used within this section at the author’s discretion. Results & Discussion section may be combined if so desired by the author(s). No word limit. Discussion text here. Subheadings may be used within this section at the author’s discretion. Results & Discussion section may be combined if so desired by the author(s). No word limit. Discussion text here. Subheadings may be used within this section at the author’s discretion. Results & Discussion section may be combined if so desired by the author(s). No word limit. Discussion text here. Subheadings may be used within this section at the author’s discretion. Results & Discussion section may be combined if so desired by the author(s). No word limit.
     Discussion section may be combined if so desired by the author(s). No word limit. Discussion text here. Subheadings may be used within this section at the author’s discretion. Results & Discussion section may be combined if so desired by the author(s). No word limit. Discussion text here. Subheadings may be used within this section at the author’s discretion. Results & Discussion section may be combined if so desired by the author(s). No word limit. Discussion text here. Subheadings may be used within this section at the author’s discretion. Results & Discussion section may be combined if so desired by the author(s). No word limit. Discussion text here. Subheadings may be used within this section at the author’s discretion. Results & Discussion section may be combined if so desired by the author(s). No word limit. Discussion text here. Subheadings may be used within this section at the author’s discretion. Results & Discussion section may be combined if so desired by the author(s). No word limit.

REFERENCES	Comment by Murdock, Rachael: References should follow Journal of Neuroscience style. 

Use PubMed abbreviations for journals where available (please check PubMed for journal titles before submitting article). 

List volume(issue number):page numbers for journal titles.

Author list construction: 
Author A, Author B (Year) Source title…
Single comma following author initials.  No additional commas, periods, “&”, “and” in the author list or separating author list from year and year from source title.
Keller R (1991) Early embryonic development of Xenopus laevis. In Xenopus laevis: Practical uses in cell and molecular biology (Kay BK, Peng HB, eds) pp 102-116. San Diego, CA: Academic Press.	Comment by Murdock, Rachael: References should be Arial 9 point, justified, with hanging indent of 0.125. 

This option is available by right clicking on the text, selecting paragraph>Indentation>Special>Hanging>0.125
Lewin GR, Barde YA (1996) Physiology of the neurotrophins. Annu Rev Neurosci 19:289-317.	Comment by Murdock, Rachael: Sample journal article entry.
McFarlane S (2000) Dendritic morphogenesis: building an arbor. Mol Neurobiol 22:1-9. doi: 10.1385/MN:22:1-3:001 	Comment by Murdock, Rachael: Sample journal article with doi.

No doi hyperlinks.

ADD DOI INFORMATION FOR ALL SOURCES THAT HAVE A DOI ASSIGNED.
Nieuwkoop PD, Faber J (1967) Normal table of Xenopus development. Amsterdam, Holland: Elsevier.	Comment by Murdock, Rachael: Sample book w/o multiple editions entry.
Kalat JW (2009) Biological psychology. 10th edition. Belmont, CA:  Wadsworth.	Comment by Murdock, Rachael: Sample book with multiple editions entry.
Keller R (1991) Early embryonic development of Xenopus laevis. In:  Xenopus laevis: practical uses in cell and molecular biology (Kay BK, Peng HB, eds) pp 102-116. San Diego, CA: Academic Press.	Comment by Murdock, Rachael: Sample chapter in a book/edited volume entry.
Riddle DR, Lo DC, Katz LC (1995) NT-4-mediated rescue of lateral geniculate neurons from effects of monocular deprivation. Nature 378:189-91.
Gillespie D, Israetel A (2008) Benefits of Co-Teaching in Relation to Student Learning. Paper presented at: 116th Annual Meeting of the American Psychological Association. Education Resources Information Center Document [XXXXX]. Washington, DC: Institute of Education Sciences and U.S. Department of Education.  Available at https://files.eric.ed.gov/fulltext/ED502754.pdf. 	Comment by Murdock, Rachael: Sample ERIC database object.
Author A, Author B (Year) Presentation/Paper Title. In: Proceedings of Conference Title. (Editor A et al., eds), pp#-##. City, State: Publishing House or Organization.	Comment by Murdock, Rachael: Sample published conference proceedings.  Unpublished conference presentation references may appear in-text only.
Coghlan A (2004) Pollution triggers bizarre behaviour in animals. New Sci, September 3. Available at https://www.newscientist.com/article/dn6343-pollution-triggers-bizarre-behaviour-in-animals/.	Comment by Murdock, Rachael: Sample newspaper or magazine article.
Brasier DJ (2016) My experience with anxiety & depression. DJBsLectures, YouTube, November 4, available at https://www.youtube.com/watch?v=ozKZyG6COU8.	Comment by Murdock, Rachael: Sample online video.

Received Month, ##, 200#; revised Month, ##, 200#; accepted Month, ##, 200#.	Comment by Murdock, Rachael: Article dates, acknowledgments, and correspondence address should be Arial 8 point, justified.

This work was supported by The Association for the Development of Undergraduate Neuroscience Education (SRA & RLN), The Endowment for Science Education (EA), and The Synaptic State Faculty Research Foundation (EA). The authors thank Mr. Spine L. Cord, Dr. Amy G. Dala, and the students in Neuroscience 101 for technical assistance, execution, and feedback on this lab exercise.

Address correspondence to:  Dr. Rita L. Neurotrophin, Biology Department, 123 Growth Cone Avenue, Action Potential College, Hillock, IL 60101. Email: rln@apc.edu

Copyright © 2023 Faculty for Undergraduate Neuroscience

www.funjournal.orgTesting the effects of altered retinal neurotrophins on RGC axonal arborization in the tectum
Control-, anti-BDNF, or BDNF-treated green fluorescent microspheres were injected into the retina of stage 43 tadpoles. RGC axons were labeled anterogradely by EYFP lipofection or DiI microinjection. RGC axon arbor morphology was visualized at 0 and 24 hours in the live,anesthetized tadpole by confocal microscopy.
Testing the effects of altered tectal neurotrophins on RGC dendritic arborization in the retina
Control-, anti-BDNF, or BDNF-treated green fluorescent microspheres were injected into the tectum of stage 38 tadpoles, at the onset of dendritic development. At stage 42, RGCs were retrogradely labeled by injecting rhodamine-dextran in the contralateral tectum. Dendritic morphology of double-labeled RGCs (exposed to microspheres at their axon terminal) was evaluated at stage 45.
Testing the effects of altered retinal neurotrophins on RGC dendritic arborization in the retina
Control-, anti-BDNF, or BDNF-treated green fluorescent microspheres were injected into the retina of stage 38 tadpoles, at the onset of dendritic development. At stage 42, RGC axons had begun arborizing at the target and could be retrogradely labeled by injecting rhodamine-dextran in the contralateral tectum. By stage 45, RGCs had extended elaborate dendritic arbors; the dendritic morphology of labeled RGCs was evaluated in flat-mounts with fluorescence microscopy.

Rdritic rborization is temporally sensitive to increased retinal BDNF levels. To determine if RGCs were sensitive to enhanced retinal BDNF in a stage-dependent fashion, Xenopus retinae were treated with control or BDNF coupled microspheres from stage 38 to 45 or stage 42 to 45. All morphological measures of dendritic arborization revealed a stage-dependent response to retinal BNDF. Earlier exposure to exogenous BDNF (stages 38-45) inhibited dendritic arborization more dramatically than later exposure to BDNF (stages 42-45). Primary dendrites and secondary branching were decreased by treatment starting at 38, whereas altering BDNF levels from 42 onward only affected secondary branching. This may be due to the fact that primary dendritogenesis was well underway by stage 42. 
Retinal BDNF inhibits RGC dendritic arborization in a dose-dependent fashion  To determine if RGCs are sensitive to the concentration of exogenous retinal BDNF, Xenopus retinae were microinjected with 1-100 ng/ml BDNF or control treated microspheres at the onset of dendritic arborization. All morphological measures of dendritic arborization revealed a dose-dependent response to retinal BNDF. The highest concentration of BDNF most dramatically inhibited dendritic arborization.
Tectal BDNF retrogradely enhances RGC dendritic arborization  To determine if tectal BDNF influences RGC dendritic arborization within the retina, tadpoles received tectal injections of microspheres treated with control, BDNF, or anti-BDNF function-blocking antibodies. Microsphere-containing neurons labeled with rhodamine dextran were analyzed morphologically. All morphological measures of dendritic arborization revealed that increasing tectal BDNF enhances RGC dendritic arborization. Correspondingly, tectal applications of ant-BDNF limits RGC dendritic arborization. 

Testing the effects of altered retinal neurotrophins on RGC axonal arborization in the tectum
Control-, anti-BDNF, or BDNF-treated green fluorescent microspheres were injected into the retina of stage 43 tadpoles. RGC axons were labeled anterogradely by EYFP lipofection or DiI microinjection. RGC axon arbor morphology was visualized at 0 and 24 hours in the live,anesthetized tadpole by confocal microscopy.
Testing the effects of altered tectal neurotrophins on RGC dendritic arborization in the retina
Control-, anti-BDNF, or BDNF-treated green fluorescent microspheres were injected into the tectum of stage 38 tadpoles, at the onset of dendritic development. At stage 42, RGCs were retrogradely labeled by injecting rhodamine-dextran in the contralateral tectum. Dendritic morphology of double-labeled RGCs (exposed to microspheres at their axon terminal) was evaluated at stage 45.
Testing the effects of altered retinal neurotrophins on RGC dendritic arborization in the retina
Control-, anti-BDNF, or BDNF-treated green fluorescent microspheres were injected into the retina of stage 38 tadpoles, at the onset of dendritic development. At stage 42, RGC axons had begun arborizing at the target and could be retrogradely labeled by injecting rhodamine-dextran in the contralateral tectum. By stage 45, RGCs had extended elaborate dendritic arbors; the dendritic morphology of labeled RGCs was evaluated in flat-mounts with fluorescence microscopy.
RGC axon arborization dynamics are unaffected by retinal BNDF levels
Our previous studies showed that increasing tectal BDNF levels promotes RGC axon arborization. To determine if retinal BDNF influences RGC axon arborization at a distance, tadpoles were intraocularly injected with control, BDNF, or anti-BDNF treated microspheres. Altering retinal BDNF levels had no significant effects  (p>0.05) on RGC axon arbor complexity as exemplified by the increase in total branch number and total arbor length 24 hours after treatment. Error bars = SEM.
RGC dendritic arborization is temporally sensitive to increased retinal BDNF levels. To determine if RGCs were sensitive to enhanced retinal BDNF in a stage-dependent fashion, Xenopus retinae were treated with control or BDNF coupled microspheres from stage 38 to 45 or stage 42 to 45. All morphological measures of dendritic arborization revealed a stage-dependent response to retinal BNDF. Earlier exposure to exogenous BDNF (stages 38-45) inhibited dendritic arborization more dramatically than later exposure to BDNF (stages 42-45). Primary dendrites and secondary branching were decreased by treatment starting at 38, whereas altering BDNF levels from 42 onward only affected secondary branching. This may be due to the fact that primary dendritogenesis was well underway by stage 42. 
Retinal BDNF inhibits RGC dendritic arborization in a dose-dependent fashion  To determine if RGCs are sensitive to the concentration of exogenous retinal BDNF, Xenopus retinae were microinjected with 1-100 ng/ml BDNF or control treated microspheres at the onset of dendritic arborization. All morphological measures of dendritic arborization revealed a dose-dependent response to retinal BNDF. The highest concentration of BDNF most dramatically inhibited dendritic arborization.
Tectal BDNF retrogradely enhances RGC dendritic arborization  To determine if tectal BDNF influences RGC dendritic arborization within the retina, tadpoles received tectal injections of microspheres treated with control, BDNF, or anti-BDNF function-blocking antibodies. Microsphere-containing neurons labeled with rhodamine dextran were analyzed morphologically. All morphological measures of dendritic arborization revealed that increasing tectal BDNF enhances RGC dendritic arborization. Correspondingly, tectal applications of ant-BDNF limits RGC dendritic arborization. 
Retinal BDNF limits RGC dendritic arborization  To determine if retinal BDNF influenced RGC dendritic arborization, microspheres treated with control, BDNF, or anti-BDNF function-blocking antibodies were intraocularly injected in developing tadpoles. Rhodamine dextran-labeled RGC dendritic arbors were analyzed morphologically. BDNF limited dendritic arborization. Correspondingly, neutralizing retinal BDNF with anti-BDNF enhanced RGC dendritic arborization. Scale bar = 10 m.
Testing the effects of altered retinal neurotrophins on RGC axonal arborization in the tectum
Control-, anti-BDNF, or BDNF-treated green fluorescent microspheres were injected into the retina of stage 43 tadpoles. RGC axons were labeled anterogradely by EYFP lipofection or DiI microinjection. RGC axon arbor morphology was visualized at 0 and 24 hours in the live, anesthetized tadpole by confocal microscopy.
Testing the effects of altered tectal neurotrophins on RGC dendritic arborization in the retina
Control-, anti-BDNF, or BDNF-treated green fluorescent microspheres were injected into the tectum of stage 38 tadpoles, at the onset of dendritic development. At stage 42, RGCs were retrogradely labeled by injecting rhodamine-dextran in the contralateral tectum. Dendritic morphology of double-labeled RGCs (exposed to microspheres at their axon terminal) was evaluated at stage 45.
Testing the effects of altered retinal neurotrophins on RGC dendritic arborization in the retina
Control-, anti-BDNF, or BDNF-treated green fluorescent microspheres were injected into the retina of stage 38 tadpoles, at the onset of dendritic development. At stage 42, RGC axons had begun arborizing at the target and could be retrogradely labeled by injecting rhodamine-dextran in the contralateral tectum. By stage 45, RGCs had extended elaborate dendritic arbors; the dendritic morphology of labeled RGCs was evaluated in flat-mounts with fluorescence microscopy.
RGC axon arborization dynamics are unaffected by retinal BNDF levels
Our previous studies showed that increasing tectal BDNF levels promotes RGC axon arborization. To determine if retinal BDNF influences RGC axon arborization at a distance, tadpoles were intraocularly injected with control, BDNF, or anti-BDNF treated microspheres. Altering retinal BDNF levels had no significant effects  (p>0.05) on RGC axon arbor complexity as exemplified by the increase in total branch number and total arbor length 24 hours after treatment. Error bars = SEM.
RGC dendritic arborization is temporally sensitive to increased retinal BDNF levels. To determine if RGCs were sensitive to enhanced retinal BDNF in a stage-dependent fashion, Xenopus retinae were treated with control or BDNF coupled microspheres from stage 38 to 45 or stage 42 to 45. All morphological measures of dendritic arborization revealed a stage-dependent response to retinal BNDF. Earlier exposure to exogenous BDNF (stages 38-45) inhibited dendritic arborization more dramatically than later exposure to BDNF (stages 42-45). Primary dendrites and secondary branching were decreased by treatment starting at 38, whereas altering BDNF levels from 42 onward only affected secondary branching. This may be due to the fact that primary dendritogenesis was well underway by stage 42. 
Retinal BDNF inhibits RGC dendritic arborization in a dose-dependent fashion  To determine if RGCs are sensitive to the concentration of exogenous retinal BDNF, Xenopus retinae were microinjected with 1-100 ng/ml BDNF or control treated microspheres at the onset of dendritic arborization. All morphological measures of dendritic arborization revealed a dose-dependent response to retinal BNDF. The highest concentration of BDNF most dramatically inhibited dendritic arborization.
Tectal BDNF retrogradely enhances RGC dendritic arborization  To determine if tectal BDNF influences RGC dendritic arborization within the retina, tadpoles received tectal injections of microspheres treated with control, BDNF, or anti-BDNF function-blocking antibodies. Microsphere-containing neurons labeled with rhodamine dextran were analyzed morphologically. All morphological measures of dendritic arborization revealed that increasing tectal BDNF enhances RGC dendritic arborization. Correspondingly, tectal applications of ant-BDNF limits RGC dendritic arborization. 
Retinal BDNF limits RGC dendritic arborization. To determine if retinal BDNF influenced RGC dendritic arborization, microspheres treated with control, BDNF, or anti-BDNF function-blocking antibodies were intraocularly injected in developing tadpoles. Rhodamine dextran-labeled RGC dendritic arbors were analyzed morphologically. BDNF limited dendritic arborization. Correspondingly, neutralizing retinal BDNF with anti-BDNF enhanced RGC dendritic arborization. Scale bar = 10 m.


image1.wmf

