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Novosibirsk

Once upon a time in Siberia…

…but let’s focus on science.



“We all began as something else…”
(The Chronicles of Riddick)

The Purifier
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How can we quantify/predict stability?
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Climate science

Recent applications of the theory

Biology??

▪ Molecular dynamics simulations

▪ Ion channels

▪ General biochemical kinetics

…
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Salmonella enterica

Connector-mediated pathwayDirect pathway

Yersinia pestis

Different species of enteric bacteria use distinct architectures to 

activate pbgP by low Mg2+

What are the functional implications of this?

Physiology, survival, evolution, …
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Connector-mediated pathway promotes signal amplification

Computation Experiment
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Thrombin generation in blood plasma

Mitrophanov et al., Anesth Analg (2016) 

Normal plasma 3-fold dilution

N = 10

Experiment

Simulation

Simulation

Dilution reduces peak height

prothrombin → thrombin
fibrinogen

fibrin → blood clot



Restoring reduced thrombin generation in plasma

Simulations*

PCC-FVII = FII + FIX + FX + FVII                                strong procoagulants

PCC-AT = FII + FIX + FX + antithrombin                   procoagulants + anticoagulant

*Mitrophanov et al., J Trauma (2012) 



Restoring reduced thrombin generation in plasma

**Mitrophanov et al., Anesth Analg (2016) *Mitrophanov et al., J Trauma (2012) 

Simulations* Experimental data**

PCC-FVII = FII + FIX + FX + FVII                                strong procoagulants

PCC-AT = FII + FIX + FX + antithrombin                   procoagulants + anticoagulant

N = 10
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Wound-healing research

Nagaraja et al., J Immunol (2014) 

▪ Inflammation 

▪ Proliferation 

▪ Angiogenesis  

Predicted biomarkers and 

drug targets

(e.g., for chronic inflammation)

1000s of model simulations

Some findings

▪ IL-6 as biomarker of chronic inflammation

▪ Unique influence of TGF-β throughout wound healing
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NOT just a simple regression!

▪ Statistical model selection 

▪ Variable selection  

N = 59 My data science:

The knowledge and understanding of robust

patterns and relationships between variables

in data sets.

Mitrophanov et al., Arterioscler Thromb Vasc Biol (2020) 

From systems biology to (biomedical) data science
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Current work

Approach: statistical mixture modeling; semi-supervised learning

Joint work with Kajal Biswas, Shyam Sharan, and Tyler Malys 

Pathogenic variant

Neutral variant

Status unknown

Pathogenic-status threshold

Neutral-status threshold

Mutation pathogenicity annotation in BRCA2-oncogene variants

N = 110



THANKS!!!


