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E. coli and Lactose

Afshin Esmaeili, 2010
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Lactose is introduced into the system.
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Lac Operon
Simulation:
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case state of
FLOATING:
if near DNA:
attach to nearest DNA codon
state = DOCKED
else:
move randomly within cell

DOCKED:
if promoter region is reached:
state = READY TO TRANSCRIBE
else:
move along DNA to next codon

READY_TO_TRANSCRIBE:
create an empty mRNA molecule
state = TRANSCRIBING

TRANSCRIBING:

if stop codon is reached:
release constructed mRNA
state = DETACHED

else if blocked by repressor:
destroy partial mRNA
state = DETACHED

else:
move to next codon
append codon mRNA

DETACHED:
detach self from DNA
move randomly
state = FLOATING

end case
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Towards a Hierarchical
Immune System Model
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Bacterial Infection

exits blood stream and becomes
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Interior of a blood vessel during a bacterial infection:
Red blood cells and neutrophils move through the blood vessel.
Some neutrophils are rolling along the inside surface. Endothelial cells at different stages of stimulation.
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Immune System Model 2010
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%, Distributed Immune System Model 2011
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CAVE Immersive Environment at the Sun Centre of Excellence
for Visual Genomics, Faculty of Medicine

\\

The Bioinformatics Teaching and Computer Lab in the O’Brien Centre for the Bachelor of Health Sciences
Faculty of Medicine, University of Calgary
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Bio-Agents: The Swarming Body

Human red & white

blood cells

- Red blood cells (red)
- Activ. platelets (purple)
- White blood cells:

- monocyte (green)

- T lymphocyte ( )

Colorized SEM
(scanning electron
micrograph)

© Dennis Kunkel Microscopy, Inc., www.DennisKunkel.com

Maginification: 1200x
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Blood Clotting: Information Flow
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A framework for anatc
simulation for n

Christian Jacob, Benedikt Hallgrimsson,
-

Faculty of Medicine
University of Calgar:
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LINDSAY

VIRTUAL HUMAN

The LINDSAY Virtual
Human project:
Bringing virtual
human anatomy and

physiology to life




Supporting Technologies
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Integrating Volumetric Data: visible Human

http://www.nlm.nih.gov/research/visible/visible_human.html
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Integrating Volumetric Data: visible Human

http://www.nlm.nih.gov/research/visible/visible_human.html
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Multi-scale Renal System Models
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iLINDSAY Mobile
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Back row: Jeff Wintersinger, Douglas Yuen, Scott Novakowski, Scott Steil, Tatiana Karaman, David Phillips, Isaac Lin, Iman Yazdanbod, Ivan Kryukov, Timothy Davison, Carey Gingras
Front row: Jessica Pow, Abbas Sarraf Shirazi, Afshin Esmaeili, Christian Jacob, Dennis Brown, Ayushi Gupta, Vladimir Sarpe, Heather Jamniczki, Stefan Marcus

Missing on photo: Sebastian von Mammen, Chenzhe Qian, Benedikt Hallgrimsson, Bruce Wright
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LINDSAY

VIRTUAL HUMAN

CONTACTUS

The LINDSAY Virtual
Human project:
Bringing virtual
human anatomy and

physiology to life
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