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The inferior olive model - an example of a model running in Arbor

Central in motor control, learning & timing

Located in the brain stem

Part of the olivocerebellar loop (PF ➜ PC –| DCN –| IO –| PC)

RQ: relation between morphological/topological
clustering and dynamical clustering

Model part of my master thesis
at Erasmus MC Rotterdam and TU Delft
under Dr. Mario Negrello

Aaron Rutman, MD



Step 1. Experimental Constraints -> IO Network generation

Geometry Morphology Network



Step 1. Network generation visualized

http://www.youtube.com/watch?v=soVRDwJZysg


Step 2. Dynamics (ion channel mechanisms in Arbor)

Subthreshold oscillations

Cluster synchronization

Two spike types (normal & ADP)

Single cell translation done by
student Rocher Smol



Step 3. Simulation

http://www.youtube.com/watch?v=QKrxjKC_Ew0


Step 4. Results: Effect topology on synchronization

1. Cluster synchronization happens regardless of topological clustering

2. But topological cluster does affect memory and cluster shape

A. Cluster counts     B. RDF   C. Memory



Step 5. Local field potentials

http://www.youtube.com/watch?v=l_E-PEK1WO8


Step 5. Local fields potentials: experiment vs model

EXPERIMENT MODEL



Next up: workshop

Questions? (now or come talk to me at my poster)





Workshop: interactive part



arbor-sim.org

https://arbor-sim.org/


Links

wiki.ebrains.eu/bin/view/Collabs/io-clusters/

Or go to wiki.ebrains.eu and search for 
“Inferior Olivary Nucleus”

arbor-sim.org/playground/

DIY

https://wiki.ebrains.eu/bin/view/Collabs/io-clusters/
https://arbor-sim.org/playground/


wiki.ebrains.eu/bin/view/Collabs/io-clusters/

https://wiki.ebrains.eu/bin/view/Collabs/io-clusters/


Workflow:
Setup: Import and git clone

Mechanisms: Compile & load NMODL files

Decor: Define which mechanisms go where

Recipe: Putting everything together

Single cell: Simulate a single voltage trace

Network: Simulate an IO network

Visualize: Visualize cluster dynamics

Quantify: Effect topology->synchrony

wiki.ebrains.eu/bin/view/Collabs/io-clusters/
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Setup: import and git clone
Setup: Import and git clone

Mechanisms: Compile & load NMODL files

Decor: Define which mechanisms go where

Recipe: Putting everything together

Single cell: Simulate a single voltage trace

Network: Simulate an IO network

Visualize: Visualize cluster dynamics

Quantify: Effect topology->synchrony

wiki.ebrains.eu/bin/view/Collabs/io-clusters/
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Mechanisms: compile & load NMODL files
Setup: Import and git clone

Mechanisms: Compile & load NMODL files

Decor: Define which mechanisms go where

Recipe: Putting everything together

Single cell: Simulate a single voltage trace

Network: Simulate an IO network

Visualize: Visualize cluster dynamics

Quantify: Effect topology->synchrony

wiki.ebrains.eu/bin/view/Collabs/io-clusters/

https://wiki.ebrains.eu/bin/view/Collabs/io-clusters/


Decor: define which mechanisms go where
Setup: Import and git clone

Mechanisms: Compile & load NMODL files

Decor: Define which mechanisms go where

Recipe: Putting everything together

Single cell: Simulate a single voltage trace

Network: Simulate an IO network

Visualize: Visualize cluster dynamics

Quantify: Effect topology->synchrony

wiki.ebrains.eu/bin/view/Collabs/io-clusters/

https://wiki.ebrains.eu/bin/view/Collabs/io-clusters/


Recipe: putting everything together
Setup: Import and git clone

Mechanisms: Compile & load NMODL files

Decor: Define which mechanisms go where

Recipe: Putting everything together

Single cell: Simulate a single voltage trace

Network: Simulate an IO network

Visualize: Visualize cluster dynamics

Quantify: Effect topology->synchrony

wiki.ebrains.eu/bin/view/Collabs/io-clusters/

https://wiki.ebrains.eu/bin/view/Collabs/io-clusters/


Single cell: simulate a single voltage trace
Setup: Import and git clone

Mechanisms: Compile & load NMODL files

Decor: Define which mechanisms go where

Recipe: Putting everything together

Single cell: Simulate a single voltage trace

Network: Simulate an IO network

Visualize: Visualize cluster dynamics

Quantify: Effect topology->synchrony

wiki.ebrains.eu/bin/view/Collabs/io-clusters/

https://wiki.ebrains.eu/bin/view/Collabs/io-clusters/


Network: simulate an IO network (pt 1)
Setup: Import and git clone

Mechanisms: Compile & load NMODL files

Decor: Define which mechanisms go where

Recipe: Putting everything together

Single cell: Simulate a single voltage trace

Network: Simulate an IO network

Visualize: Visualize cluster dynamics

Quantify: Effect topology->synchrony

wiki.ebrains.eu/bin/view/Collabs/io-clusters/

https://wiki.ebrains.eu/bin/view/Collabs/io-clusters/


Network: simulate an IO network (pt 2)
Setup: Import and git clone

Mechanisms: Compile & load NMODL files

Decor: Define which mechanisms go where

Recipe: Putting everything together

Single cell: Simulate a single voltage trace

Network: Simulate an IO network

Visualize: Visualize cluster dynamics

Quantify: Effect topology->synchrony

wiki.ebrains.eu/bin/view/Collabs/io-clusters/

https://wiki.ebrains.eu/bin/view/Collabs/io-clusters/


Visualize: visualize cluster dynamics (pt 1)
Setup: Import and git clone

Mechanisms: Compile & load NMODL files

Decor: Define which mechanisms go where

Recipe: Putting everything together

Single cell: Simulate a single voltage trace

Network: Simulate an IO network

Visualize: Visualize cluster dynamics

Quantify: Effect topology->synchrony

wiki.ebrains.eu/bin/view/Collabs/io-clusters/

https://wiki.ebrains.eu/bin/view/Collabs/io-clusters/


Visualize: visualize cluster dynamics (pt 2)
Setup: Import and git clone

Mechanisms: Compile & load NMODL files

Decor: Define which mechanisms go where

Recipe: Putting everything together

Single cell: Simulate a single voltage trace

Network: Simulate an IO network

Visualize: Visualize cluster dynamics

Quantify: Effect topology->synchrony

wiki.ebrains.eu/bin/view/Collabs/io-clusters/

https://wiki.ebrains.eu/bin/view/Collabs/io-clusters/


Quantify: effect topology on synchrony
Setup: Import and git clone

Mechanisms: Compile & load NMODL files

Decor: Define which mechanisms go where

Recipe: Putting everything together

Single cell: Simulate a single voltage trace

Network: Simulate an IO network

Visualize: Visualize cluster dynamics

Quantify: Effect topology->synchrony

wiki.ebrains.eu/bin/view/Collabs/io-clusters/

https://wiki.ebrains.eu/bin/view/Collabs/io-clusters/


Questions? No time!

Come talk to me at my poster


