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(1) kf 

kb 

d[AB]/dt = + kf[A][B] - kb[AB] 

 A + B                  AB 

Kd=kb/kf  

 =1/(kf +kb)

d[A]/dt = kf [A][B] + kb[AB] 

[A] + [AB] = [A]total = const. 



Unknown/Total 

31 / 34 

Kd 

Michaelis Km 
3 / 29 

Vmax 3 / 12 

 [A] 3 / 21 
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Update on experimental tests of Kuroda 
et al. positive feedback model 

•Ca2+ photo-uncaging control 
•Ca2+ Confocal microscope measurement 

George Augustine Duke

Ca2+

Ca2+

Neuron, 54, 1-14, June 7, 2007 
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Ca-uncaging, Ca-imaging, Whole 
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Ca2+ threshold for  

LTD induction 



Ca2+ requirements for LTD 
Leaky Integrate 

 and Depress Model 

dx

dt
= x + a[Ca2+]i(t)                  (1) 

[sec]: the time constant of the leaky integrator.  

a[%/μM]: the gain from [Ca2+]i to %.  

[Ca2+]i(t) = kt                         (2) 

By substituting Eq. (2) to Eq. (1), we obtain; 

dx

dt
= x + akt                        (3) 

x(t) = ak exp
t 

 
 

 

 
 + ak(t )            (4) 

Experimental 

confirmation 

that dynamic 

Ca2+ threshold 

depends on 

MAPK positive 

feedback loop 

Positive feedback loop between  

PKC and MAPK 

LTD Ca2+ 

MAPK inhibitor 

PKC inhibitor 

PKC MAPK 
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