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Treem
Model optimisation

BluePyOpt
Network creation

Snudda
Simulation

NEURON

Open Source
https://github.com/a1eko/treem
https://github.com/BlueBrain/BluePyOpt
https://github.com/Hjorthmedh/Snudda
https://github.com/neuronsimulator/nrn

https://github.com/a1eko/treem
https://github.com/BlueBrain/BluePyOpt
https://github.com/Hjorthmedh/Snudda
https://github.com/neuronsimulator/nrn


  

What is Snudda?
● Voxel-based touch detection
● Rule-based pruning of synapses
● Network analysis
● Simulation of network

● Open source -- https://github.com/hjorthmedh/Snudda
● Runs on Linux, Mac and Windows desktops

and on super computers



  

Components needed

● Complete morphologies with dendrites, 
and preferably also axons

● Detailed electrophysiological neuron 
models optimised using BluePyOpt

● Synapse models

● Connectivity statistics of the network

Requires:



  

Voxel based touch detection

Space divided into voxels, 3μm side

Touch detection places putative synapses
where axons are near dendrites (and soma)



  

Entire mouse striatum has 1.72 million neurons

We detect 31 billion putative synapse locations

 All locations does not have synapses -- we need to prune!



  

Basal Ganglia



  

Prune synapses to match experimental 
pair-wise connection probability

Hjorth & Kozlov et al 2020



  

Simulation of Striatum

Hjorth & Kozlov et al 2020



  

Snudda

> pip install snudda

Repository:
https://github.com/Hjorthmedh/Snudda

https://github.com/Hjorthmedh/Snudda/tree/master/examples/notebooks

Jupyter Notebook:
> pip install notebook
> jupyter notebook

https://github.com/Hjorthmedh/Snudda
https://github.com/Hjorthmedh/Snudda/tree/master/examples/notebooks


  

Jupyter Notebooks on Github
https://github.com/Hjorthmedh/Snudda/tree/master/examples/notebooks



  

https://github.com/Hjorthmedh/Snudda/tree/master/examples/notebooks



  

https://github.com/Hjorthmedh/Snudda/tree/master/examples/notebooks



  

To run in parallel
> export IPYTHONDIR="`pwd`/.ipython"

> export IPYTHON_PROFILE=Snudda_LOCAL

> ipcluster start -n 4 --profile=$IPYTHON_PROFILE --ip=127.0.0.1&

> sleep 20

> simName=networks/mynetwork

> snudda init $simName --size 10062 --overwrite

> snudda place $simName --parallel

> snudda detect $simName --parallel

> snudda prune $simName --parallel

> cp -a data/input-config/input-tinytest-v9-freq-vectors.json $simName/input.json

> snudda input $simName --parallel

> ipcluster stop

> mpiexec -n 6 snudda simulate $simName
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