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• two colours of GFP controlled 
by identical regulatory sequences 
in the same cell 
• if deterministic one colour 
• if stochastic mixed colours
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• not all noise extrinsic 
• some intrinsic (why?)
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small copy numbers more noise
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rate of transcription in strain M22 (recA+, lacI–),!
with LacI supplied by plasmid pREP4

• not all noise extrinsic 
• some intrinsic (why?)
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!
• translational bursts 
• explain this result
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chinese hamster 
ovary cells • no longer Poisson-like 

• transcriptional bursts



Arjun Raj, Charles S. Peskin, Daniel Tranchina, Diana Y. Vargas, Sanjay Tyagi

Stochastic mRNA Synthesis in Mammalian Cells

PLoS BiologyOctober 2006 | Volume 4 | Issue 10 | e309

• mechanisms from quantification
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• comparison of FP and master eqn solution for 
simple birth death process
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• bimodal distributions - mean is not informative 
• small noise approximation fails 
• self- activation - super-poissonian statistics 
• self- repression - sub-poissonian statistics



Example: fruit fly development



�2
g(c) = ↵ḡ(c) + �c(
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Comparison of different noise models in the fly
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