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BackgroundBackground……
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Problem StatementProblem Statement……
The entire insulin signaling pathway is The entire insulin signaling pathway is 
complicated.complicated.
It is believed that certain It is believed that certain 
breakdownsbreakdowns in insulin metabolic in insulin metabolic 
pathway pathway contributecontribute to to Diabetes Diabetes 
type II.type II.
This problem is not well This problem is not well 
characterized due to the characterized due to the 
complexities of the system.complexities of the system.



Objective..Objective..

To build a metabolite To build a metabolite correlation correlation 
modelmodel for insulin receptor binding and for insulin receptor binding and 
recycling pathways using artificial recycling pathways using artificial 
neural network.neural network.



Scopes..Scopes..

Simulation of:Simulation of:--
-- insulin receptor binding subsystem insulin receptor binding subsystem 
-- insulin receptor recycling subsystem.insulin receptor recycling subsystem.

Construct and validateConstruct and validate insulin insulin 
receptor binding and recycling receptor binding and recycling 
subsystem subsystem modelmodel using using Artificial Artificial 
Neural Network Neural Network (MATLAB)(MATLAB)



Insulin receptor binding & Insulin receptor binding & 
recycling subsystemrecycling subsystem
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Approach..Approach..



Literature review in 
insulin signaling pathway
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ResultsResults……



Time courses for unbound Time courses for unbound 
receptorsreceptors
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OnceOnce-- & twice& twice--bound bound 
phosphorylatedphosphorylated surface surface 
receptorsreceptors
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UnphosphorylatedUnphosphorylated &&
phosphorylatedphosphorylated IRSIRS--11

0 10 20 30 40 50 60 70
0

0.2

0.4

0.6

0.8

1
x 10

-12

C
on

ce
nt

ra
ti

on

Tim e (m in)

 

 

unphosphorylated
phosphorylated

Insulin 
stimulation

Insulin
removed



Step Change of insulin Step Change of insulin 
injection (input)injection (input)
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Step Change of IRSStep Change of IRS--1 1 
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Validation of inputValidation of input
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ConclusionConclusion

The numerical result obtained using The numerical result obtained using 
MATLAB software are comparable with MATLAB software are comparable with 
the result given in the literature.the result given in the literature.
The errors obtained for the models The errors obtained for the models 
developed are developed are MSE 0.00557697/1eMSE 0.00557697/1e--
005005



Thank YouThank You……


