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Cellular Mechanisms in I1BD

* Dendritic cells integrate environmental signals into a co-ordinated immune response
which may result in inflammation — link innate and adaptive immune responses
 Dendritic cell activation is substantially influenced by Pattern Recognition Receptor
(PRRs) activation



Dendritic Cells “See” Multiple
Ligands Simultaneously
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Dendritic cell

How can we elucidate the dendritic
cell decision making process?

A computational model would assist
the laboratory investigation of these
pathways.



Can We Model Dendritic Cell
Signalling Pathways?

TLR-4 DC-SIGN NOD-2

Use the model to predict NF- xB activity in
response to simulated exposure to LPS, MDP,

and ManLAM as a function of time and starting
concentrations.



COMPUTATIONAL MODEL

Receptor Kinetics

Ligand Exposure and (TLR4, DC-SIGN, and
Concentration & @ NOD2)

DC-SIGN Signaling
Pathway

NOD2 Signaling
Pathway

TLR4 Signaling Pathways (MyD88
dependent and independent)



Model Basics

The model starting point involved using published
simulations of parts of the proposed pathways
(Lipniacki et al 2004; Selvarjoo 2006)

The model is represented by a series of ordinary
differential equations describing the kinetics of
Interactions within the pathways

Receptor kinetics are modeled using four
parameters: Kon, Koff, Kin, and recycling rate.

Some parameter values were obtained from
published studies; others by fitting the model to
data



Laboratory Model

THP-1 cells are human
peripherial blood monocytic cells
which express a wide range of
PRRs including TLR-4, DC-SIGN
and NOD-2.
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dilutions) to QUANTI-Blue™
containing wells and incubate
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After 15 mins to 2 hours
incubation, determine AP
activity with the naked eye
or spectrophotometrically at
520 - B55 nm
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LPS Stimulated NF-kB Activation
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Biphasic NF-xB Activation
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TLR -4 Cell Surface Receptor Expression
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LPS Tolerance



PRR Co-Activation

LPS stimulation dose was 1.0 ug



Why i1s DC-SIGN Activation Modulating TLR-4
Induced NF-xB Activity?
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Pathak et al., Journal of Biological Chemistry 2005



Conclusions & Next Steps

Pro-inflammatory Cytokines TLR-4 Thl (T'bet)
TNF-a TLR-2
IL-1P TLR-5 0
0
Dectin-1 Th2 (Gata'?’)
0 DC-SIGN
0 0
NOD-2
Th17 (Ror-yt)

‘—b

Anti-inflammatory Cytokines

IL-10

TGF-B T reg (Foxp3)
Computational modelling of dendritic cell innate

responses recapitulates the laboratory findings _
Ultimate Goal:
Incorporate additional PRRs into the simulation Model Innate Signals that

Direct T cell Differentiation in

_ _ _ IBD Patients
Incorporate cytokine stimulation
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