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Erk overexpression  !
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Robustness to Erk overexpression  !



JUNB FOSL1 FOSL2 DUSP6 SPRY4 SPRY2 ARRDC4 ZFP36 KLF10 CDKN1A

EGR1 EGR2 EGR3 DUSP1 DUSP4 DUSP5 IER2 IER3 FOS FOSB

0 2 4 6 0 2 4 6 0 2 4 6 0 2 4 6 0 2 4 6 0 2 4 6 0 2 4 6 0 2 4 6 0 2 4 6 0 2 4 6

0 2 4 6 0 2 4 6 0 2 4 6 0 2 4 6 0 2 4 6 0 2 4 6 0 2 4 6 0 2 4 6 0 2 4 6 0 2 4 6
0
2
4

0
2
4

0
2
4

0
2
4

0
2
4

0
2
4

0
2
4

0
2
4

0
2
4

0
2
4

0
2
4

0
2
4

0
2
4

0
2
4

0
2
4

0
2
4

0
2
4

0
2
4

0
2
4

0
2
4

time  [h]

lo
g2

 fo
ld

 in
du

ct
io

n

Mek

Raf



Robustness to Erk overexpression  !
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Cruise control  !
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Robustness in 
mathematical terms:!
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Control of Erk activity  !
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Accumulation of negative phospho marks on cRaf   !
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Take home message   !



•  Strong robustness of MAPK signaling to pertubations in !
expression levels of Erk


•  Integral feedback might establish this robustness



