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O U T L I N E

• Quorum sensing 
• AHL signalling 
• LuxR - AHL receptor 
• LuxI - AHL synthase 
• Enzymatic reactions 
• Signal transduction of extracellular signals 
• Two component system 
• Phosphorelays 
• MAPK cascades 
• Multi-layered perceptrons 
• Kinetic proofreading



QUORUM SENSING - VIBRIO FISCHERI: 



QUORUM SENSING - BIOLUMINESCENCE: 



AHL INTRACELLULAR RECEPTOR - LUXR
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LUXI GENE AND AHL



MICHAELIS-MENTEN REACTION



QUORUM SENSING - GRAM-POSITIVE 
BACTERIA



SIGNAL TRANSDUCTION - TWO-COMPONENT 
SYSTEM



SIGNAL TRANSDUCTION - TCS 
PHOSPHORELAYS



SIGNAL TRANSDUCTION - MAPK CASCADES



KINASE CASCADES - PERCEPTRONS
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PERCEPTRONS - EQUILIBRIUM ANALYSIS
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MULTI-LAYERED PERCEPTRONS
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MULTI-LAYERED PERCEPTRONS … MANY 
POSSIBILITIES
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RECEPTOR KINETICS



TRANSLATION ACCURACY

TRANSLATION CAN CAUSE ERRORS:
Error rate = 1/10,000 
For a short protein (100 AAs) 99% 
chance of being totally right
For a long protein (1000 AAs) 90.5% 
chance of being totally right

wrong tRNA

correct tRNA



EQUILIBRIUM BINDING MODEL

c+ C
k+
1
*)
k�
1

cC
v
*
correct aa

d+ C
k+
1
*)
k�
1

dC
v
*
incorrect aa

Rc =
vc · C
Kc

Rd =

vd · C
Kc



EQUILIBRIUM BINDING MODEL - PREDICTION
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KINETIC PROOFREADING - IMMUNE RESPONSE



IMMUNE RESPONSE - EQUILIBRIUM MODEL
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IMMUNE RESPONSE - KINETIC PROOFREADING 
MODEL
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