Exploring Descending Neurons within the Brain
Matthew Q. Clark
Goal
The goal of this lab is to understand how neural lineages help to build functional circuitry. Though the function of some of these neurons isn’t completely understood, having a connectivity map can help us generate hypotheses about circuit function and also learn about the developmental origins of these circuits.
CATMAID (Instructions for Tracing Neurons)
With a stable internet connection open CATMAID to access the L1 brain.
Schneider-Mizell et al. (2016) is an early paper that described the utility of platform
For how-to movies see here
		assets/catmaid/Add Neurons from your Lineage to the Selection Table.mp4
(a) Add Neurons from your Lineage to the Selection Table
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(b) Display Network of Connectivity
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(c) Display your neuron
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(e) Rotate View Turn on z Plane
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(f) Show a Connectivity Graph
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(g) Show Pre Post Sites
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(h) Show Table of Synaptic Partners





Figure 1: How-to videos for CATMAID
To do a screenshot in windows check here
For a copy of today’s talk click here
For this module you can work in pairs!
Part I: Exploring the connections between neurons in a known circuit
We will be working with neurons:
1. MDNa_left; pair 1 left
1. MDNa_right; pair 2 right
1. MDNb_right; pair 1 right
1. MDNb_left; pair 2 left
Display your neuron:
1. Click on the widget that looks like a neuron [image: assets/catmaid/icon01.png] and then press the / on your keyboard
1. Type in the “annotated” neuron box “DNs from Brain Akira” and change to show 100 entries instead of 50
1. Select the boxes that say MDNa_left; pair 1 left, MDNa_right; pair 2 right, MDNb_right; pair 1 right, and MDNb_left; pair 2 left
1. Open the 3D viewer and click append (make sure the box next to append says Neuron Search 1)
1. Within the 3D viewer press view settings
8. Find the drop down that says volume and then click the box next to CNS
8. Press the check mark next to floor to get rid of the grid on the 3D view screen
1. Now press View within the 3D viewer and then press the box that says ZX to get it in the correct orientation
Show a presynaptic site (red points): receiving information
1. In the 3D viewer go to view setting
1. In the box next to Node handle scaling - increase the number until the red dots on the neurons are clearly visible
Where are the red points mainly located? The VNC or the cerebral hemispheres?
Show a postsynaptic site (cyan points): putting out information
1. In the box next to link site scaling, increase the number until the blue dots on the neuron are clearly visible.
Where are the blue points located on the neuron? Are there more on the VNC or in the cerebral hemispheres?
Show table of synaptic partners:
Click on this widget: [image: assets/catmaid/icon06.png]
Display network of connectivity:
Click on this widget: [image: assets/catmaid/icon07.png]
Connectivity of Carreira-Rosario et al. (2018)
1. Go back to the neuron search window and in the annotated section copy and past Carreira-Rosario et al. (2018) and press submit
1. Open the 3D viewer and click append (make sure the box next to append says Neuron Search 1)
1. Show table of synaptic partners:
15. Click on the [image: assets/catmaid/icon06.png] widget
Part II: Exploring the connections between neurons in an unknown circuit
Key links:
SEZ from brain DN from brain
1. Find a bilateral pair of neurons from either powerpoint linked above (SEZ or DN from brain) of the DN’s from the Brain Akira.
16. Make sure the neurons you select are similar in some way, this could be by their name, how far they venture into the VNC, all ipsilateral or contralateral, etc.
1. Follow the similar workflow that was used for the MDNs to display your neurons, show a table of synaptic partners, and display network of connectivity. Since there is likely to be a long list of connected neurons, focus on the top 5 upstream and downstream partners shown in the table of synaptic partners. Please show the morphology of the upstream and downstream partners.
1. For next week’s lab update, please share with us your selected DNs, the morphology of the top upstream inputs and downstream outputs, and the connectivity diagram of inputs and outputs of your DNs.
Useful widgets:
· [image: assets/catmaid/icon02.png] shows keyboard shortcuts
· [image: assets/catmaid/icon03.png] neuron search (‘/’ also opens this widget)
· [image: assets/catmaid/icon04.png] 3D viewer of selected skeletons (use this in conjunction with the [image: assets/catmaid/icon05.png] widget to manage list of skeletons)
Fun search terms:
· “Whole motor neurons at A1 segment akira”
· “DNs from Brain akira”
· “DNs from SEZ akira”
· et al
Papers to explore neural circuits:
· Zwart et al. (2016)
· Masson et al. (2020)
· Burgos et al. (2018)
· Eschbach et al. (2020)
· Carreira-Rosario et al. (2018)
· Miroschnikow et al. (2018)
· Zarin, Mark, Cardona, Litwin-Kumar, & Doe (2019)
· Mark et al. (2021)
· Berck et al. (2016)
· Eichler et al. (2017)
· Andrade et al. (2019)
· Larderet et al. (2017)
· Ohyama et al. (2015)
· Jovanic et al. (2016)
· Schlegel et al. (2016)
· Jovanic et al. (2019)
· Fushiki et al. (2016)
· Takagi et al. (2017)
· Tastekin et al. (2018)
· Imambocus et al. (2022)
· Kohsaka et al. (2019)
· Heckscher et al. (2015)
· Gerhard, Andrade, Fetter, Cardona, & Schneider-Mizell (2017)
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