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Conversion of graded phosphorylation into switch—1like nuclear translocation via autoregulatory
mechanisms in ERK signaling
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The phosphorylation cascade in the extracellular signal-regulated kinase (ERK) pathway is a versatile reaction
network motif that can potentially act as a switch, oscillator or memory. Nevertheless, there is accumulating
evidence that the phosphorylation response is mostly linear to extracellular signals in mammalian cells. Here,
I find that subsequent nuclear translocation gives rise to a switch—like increase in nuclear ERK concentration
in response to signal input. The switch—like response disappears in the presence of ERK inhibitor, suggesting
the existence of autoregulatory mechanisms for ERK nuclear translocation involved in conversion from a graded
to a switch—like response. /n vitro reconstruction of ERK nuclear translocation indicates that ERK-mediated
phosphorylation of nucleoporins regulates ERK translocation. A mathematical model and knockdown experiments
suggest a contribution of nucleoporins to regulation of the ERK nuclear translocation response. Taken together,
this study provides evidence that nuclear translocation with autoregulatory mechanisms acts as a switch in

ERK signaling.
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AN BAAEE S AT b OIERRIE Cswitch-1ike RN ERrMEIL., MIEMIED & 5 742 T0201) OfMRAREZ ERTET
TODOREMBL 2D LOTHD, —F, WILEMIIC B 2 MEMRE DO~ A X —Hl#NFD1->TH HERKY 7 )b
TIE, 20V VLIS E R Teraded TH D Z ERH BN TS, ZDT=H, LD AT = ALK - Tgraded’s
ERKY 7 VR0 DIEHICEBR SN IV ERNH D EEZ DD, HiEE L, ERKAY U EL S i-B I~ BEE
LT 2BRRIZEE L, ZOKBITINE Z38MICHNT Uiz, 2O, R 7RI L > CTHE I 2ERKOEBATIG
BliIswitch-likellZ A Z L2 R Lz, £, EAIZHWZERND, switch-likeRBBATIEIIERKH & O %
F—BIEMEICHETE Lzautoregulatory/R A W = A LIZ L o TEHEEINTWBE Z E LB LM Lz, KIZ, ERKOEBIT
Zin vitrolZFHRERL L= FEBN G . BB AER T AZ L 0B THAHAX I LARY &2 LTERKIZB B OEBITE
autoregulatorylZFAEI T 52 L2 RHLZ, &6, BHETNVE ) v 7 X7 ERICK Y . ERKDswitch-like/2 k%
BAITISZIWCX 7 LARY UREETHAZLEZALMNI LT, 2D OREERIL, ERKY 7L OBt & D41 A
= ABCOWCTOFHAMRE - OT DO TH5D, U EOHEBICLY, FUEEIETLI2HOLED S,




