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The brain: unparalled parallel computer

» 10! neurons

» 10 synapses

» network Is plastic

» reqgulates behavior

» can learn and remember !
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a AMPA receptor
- scaffolding protein

B.A. Earnshaw & P.C. Bressloff. J. Neurosci. 26 12362-12373 (2006).
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oU 0*U

I D— — (U —

8t ax IO (U R) (A)
J(O) = 0, J(L) = 0, J(ZE) — —DU’(x)
Spine:

dR () k h

pn A(U R)_ZR_Z(R P)

% — _grecC — gl +EkER+ 0

dP h o' ec

— 2 (R-P

dt a(R )+ a ¢

—a(Z - Q)P+ 5Q
d
0z - QP50




In steady-state, U satisfies
0*U
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number of receptors in PSD
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C. Luscher et al. Neuron 24 649—-658 (1999).
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number of receptors in PSD

©
o

©
o

-
o

[92]
o

al
o

IN
o

w
o

— T otal

Bound GIuR1/2
= = = Free GIluR1/2
Bound GIuR2/3
= = = Free GIuR2/3

- o wm wm =
——— =
-

norm. amplitude (%)

20

30 40 50

pise

L
] e
] S
5

[ I T I ! |

0 10 20 30 40 50

min




100

90

80

701 — T otal

60

50

40

Bound GIuR1/2

= = = Free GIluR1/2 = E ] + +
Bound GIuR2/3

= = = Free GIuR2/3 i

Scaffolding

30

number of receptors in PSD

20

10

S
S -
-~
-
-------

1-.'#++
4321012345

Time from transition (min)

D.H. O’Connor et al. PNAS 102 9679-9684 (2005).




number of receptors in PSD
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During induction of LTD, AMPAR+GRIP — AMPAR+PICK
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Induce LTD 3 times, then LTP
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» Effects of membrane curvature
s Curvature may affect receptor diffusion
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» Stochastic model
s Estimate variance in EPSP recordings
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