COmputational Modeling of
BIOological Systems
(COMBIOS)

% UNIVERSIDAD

St :-._‘._
% DE COLOMBIA fagomezj.googlepages.com




Biology is complex




What is CSB?

Data Generation, Experiments
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Simulation, In Silico Analysis  Model Calibration and Validation




What we work?

Drivers of Chang®

Computational Neurosciences Predictive policing
Ecology
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Leaf shape representation
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Inferring causality in leaf

morphogenesis

Bouganvillea spectabilis Cotoneaster pannosus Ficus soatensis
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Plant Retrieval image system
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Water turbidity index

Regression Prediction




Comatose and

postcomatose

Cioeed Heod Traumatic Brain inkury (TBI| - Coup and Cortrecoup.

Closed Head Injury - Coup and Contrecoup

Area of brain deprived of blood

Blood clot

Blood vessel

Blood unable to pass clot
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Brain Imaging

Locked-in Healthy
Syndrome Controls

Brain

REM sleep Computer
Interface
(EEG - fMRI)

Communication

Minimal Conscious State

Deep sleep| active functional
neuro-imaging might
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command following

General
Anesthesia Eye pursuit

. Command following

Vegetative State

Content of Consciousness: Awareness
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Resting phenomena

(a) Baseline

(b) Neuronal activation  (c) Increased blood flow
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Alterations of Multiple RSNs for DOC
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Alterations of Multiple RSNs for DOC
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Altered connectivity among RSNs
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Significant differences VS/UWS and MCS (p<0.05, Bonferroni corrected), d Cohen’s effect size



Graph properties
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Figure 2. Strength computed on the FNC built from the matched RSNs at individual level and grouped by population. Red line indi the

mean and standard deviation while black circles shows the distribution of the network measurement on each subject of the corresponding
population.




Topological Data Analysis
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Automatic diagnosis of DOC
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fMRI to PET
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RSNs - Structure and function

All Networks Denoised Network

Auditory External Control L External Control R Salience

Figure 2. Sagittal and axial representation of all nine networks overlapped, default mode network, external
control left, external control right, visual lateral, visual medial, visual occipital, auditory, sensorimotor and
salience, and denoised network with threshold 0.: The degree of each one of the 1015 regions is
represented by the node's size and color gradient.
61x41mm (600 x 600 DPI)

Default Mode Default Mode - Tractography

Figure 4. Graphical representation of the network and tractographyfor auditory, external control left,
external control right and salience networks. The degree of each one of the 1015 regions is represented by
the node's size and color gradient. For the tractography, the colors indicate the direction of fiber tract
orientation. The blue areas are the parcellated cortical regions of each functional network (only left
hemisphere for auditory, external control left, and salience networks while only right hemisphere for
external control right).
64x46mm (600 x 600 DPI)

Figure 3. Sagittal and axial representation of the network and tractography for the DMN. The degree of each
one of the 1015 regions is represented by the node's size and orange to yellow gradient. For the
tractography, the colors indicate the direction of fiber tract orientation. The blue areas are the parcellated
cortical regions of the functional network (only left hemisphere).
61x42mm (600 x 600 DPI)

Ribeiro de Paula et al. Brain and structure 2017
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RestLib: A toolbox for single subject

resting state analysis
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Perception of security




Tweets related with security
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Gomez, Torres, Galvis, Martinez, Camargo. International Conference on Smart Cities. 2016.
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Questions?




