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Abstract

Which MSM challenges are you addressing from the IMAG 2009 Report and how?
https://www.imagwiki.nibib.nih.gov/content/2009-imag-futures-report-challenges
(indicate which challenge (#) you’re addressing)

#1: We integrate biochemical processes with intra- and extracellular electrical activity;
#4: We developed novel methodologies to combine extracellular field and intracellular membrane potentials in response to external stimulation
#8: Our hippocampal multiscale model does require a high-performance cluster for parallelization of massive amounts of calculations
#9: Multiscale models are used as to predict the effects of drugs for multiple pathologies of the nervous system (in-silico drug discovery)
#18: In the context of drug discovery, our modeling platform can be used to evaluate outcomes of individualized treatments

Are you using machine learning and or causal inference methods and how?

[bookmark: _Hlk503126260]	Yes, we use a data-driven input-output (IO) modeling approach as a solution to the scale linking problem.  We run simulations using detailed (computationally heavy) mechanistic models, and use the responses obtained to build and calibrate IO models capable of efficiently extracting the functional properties of the corresponding mechanistic models, but with a considerably smaller footprint. These IO models are then used as highly efficient surrogates to constitute the building blocks of the multi-scale model, thereby making possible simulations that comprise a large number of functional units.

Please briefly describe significant MSM achievements made (or expected).

	We successfully developed computational/methodological bridges that model bioelectric responses of neuronal tissue to electrical stimulation. These methodologies enable integration of multiple dimensions: (i) the integration of multiple natures (electrical field generated by a stimulating electrode, electrophysiological neuronal responses and biomolecular mechanisms), (ii) of multiple spatial dimensions (from nanometer to millimeter scales) and (iii) of multiple temporal dimensions (from short-term (msec/sec) to long-term (minutes/hours) processes). These methodologies also enable integration of mechanistic (hypothesis-driven) and input-output (data-driven) models to realize efficient large-scale simulations while preserving meaningful nonlinear dynamics. 

Please suggest any new MSM challenges that should be addressed by the MSM Consortium moving forward.
You may insert images by copying and pasting below
	Development of standardized strategies for multiscale models, modeling methodologies, and computational approaches

What expertise are on your team (e.g. engineering, math, statistics, computer science, clinical, industry) and who? 
Please list as “Expertise – Name, email”
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