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The “Ideal” Systems Biology



 

Logical models can be cumbersome to define manuallyLogical models can be cumbersome to define manually



 

“Biologist friendly” collaborative software platform. 

Biology

Boolean Functions

Node2 = !Node 4 + Node 1 

Logical
Models

Bio-logic Builder

(Helikar et. al. 2012.Bio-Logic Builder: A non-technical tool for building dynamical, qualitative models. PLoS One 7(10): e46417)



 

Model of Macrophage signaling & gene transcriptionModel of Macrophage signaling & gene transcription

● ~600 components
(proteins/protein complexes, genes, 
etc.)

● HIV replication cycle
● CCR5 (gp120, MIP-1)
● CSF1
● Integrin
● IFNGR
● FcgR (FcgRIIb)
●Toll-like Receptor
● Interferon (alpha, beta, gamma)
● NF-kB
● Apoptosis (FAS, TNF)



 

“Biologist-friendly” collaborative platform for logical models. 

The Cell Collective

(Helikar et. al. 2012. BMC Systems Biology. 6:96; Helikar et. al. 2013. Clin Pharm & Ther.)

(http://www.thecellcollective.org)



 

Cell Collective OverviewCell Collective Overview



 

Cell Collective Real-Time SimulationsCell Collective Real-Time Simulations
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Cell Collective Real-Time SimulationsCell Collective Real-Time Simulations

Real time mutationsReal time mutations

Real time activity outputReal time activity output



 

Cell Collective Real-Time SimulationsCell Collective Real-Time Simulations



 

Cell Collective Real-Time SimulationsCell Collective Real-Time Simulations
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Cell Collective Real-Time SimulationsCell Collective Real-Time Simulations

EGFR/TGFaR model: Julio Saez-Rodriguez group



 

Cell Collective Real-Time SimulationsCell Collective Real-Time Simulations



 

Input-Output AnalysisInput-Output Analysis

(Helikar et. al. 2012. Comprehensive dynamical model of signal transduction in human mammary epithelial cells. PLoS One. Under Review.)

(Helikar T, et.al. 2012. PLoS One,  8(4):e61757)



 

Cell Collective statisticsCell Collective statistics

700+ models (seed models for 
various organisms – bacteria, 
virus, flies, human, etc., as well as 
biological process: signal 
transduction, gene regulation, 
metabolism, etc.)

~ 47k model components (nodes)

~ 200,000 citations



 

Seed Model: Seed Model: TOL model (Silva-Rocha and de Lorenzo, 2013b)TOL model (Silva-Rocha and de Lorenzo, 2013b)



 

Seed Model: MSeed Model: Mammalian cortical development (Giacomantonio and ammalian cortical development (Giacomantonio and 
Goodhill, 2010)Goodhill, 2010)



 

Seed ModelsSeed Models

31 models (public)

~ 2000 components

~ 4600 interactions

 SBML qual export



 

Current & Future EffortsCurrent & Future Efforts

● API – suggestions from the CoLoMoTo 
community to prioritize the information that could be 
accessed in the Cell Collective?

● Web GUI for LogicalModels library

● Support for threshold models

● Support for multi-valued networks 
(conversion to Boolean networks?)

● Model versioning



 

AcknowledgmentsAcknowledgments

Experimental
biology

Computer
science

&
Eng.

Mathematics

Hamid Band, M.D, Ph.D. 
Mayumi Naramura, M.D.
Howard Fox, M.D., Ph.D.
Pawel Ciborowski, Ph.D.
Christine Cutucache, Ph.D.

Jim Rogers, Ph.D.
John Konvalina, Ph.D.
Dora Matache, Ph.D.
Robb Todd, Ph.D.
 

Bryan Kowal
Thaine Rowley
Mitchell Bruckner
Rahul Satalkar

Students
Alex Madrahimov
Laura Allen
Colleen Hochfelder
Grace Rich

Funding
NIH
NU Foundation
Patrick Kerrigan &
Don Dillon Foundations
NASA
UNO FUSE 

Guoqing Lu, Ph.D.
Haizen Zhong, Ph.D.

 


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23

