Group 2: Problem and
results

Di Crescenzo, Gordillo, Mancilla, Morella, Riecke, Ward

Neapolitan proverb:
Dicette 'o pappecio vicino 'a noce: "damme 'o tiempo ca te spertoso’

rough translation:
The flea said to the walnut tree: "give me time, | drill you down!"
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Our network(s)




Other Models
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Coupled | neurons only: The Sashi implementation
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Coupled | neurons only: The Sashi implementation
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Coupled | neurons only: The Hermann Implementation
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To do

® Implement with output of each | to each P

®* Implement with only one | with output to both Ps

* Implement synapse with stochastic failure, not
simply noisy exponential decay (Brent)




Stochastic synapse model of Lu &
Trussell, 2000, Neuron (sans Ca2")

Two populations of vesicles: Full and Empty
Total = N =150

Update N. re N, ; as
N=N-[N-(1-Pg )N Je bt/ eree =123, .

Number of quanta released from a binomial with
probability of success = Py.

Quantal release has current input effect of




Tsodyks et al 2000 synapse
model modified

dz’y) ) Zfrt) —edn) X IS recovered
r y is active
) - _y0) + ux(t) Z 1S Inactive
dt T,
dz(t) _ y() z(1)
dt T, T,

take ux(t) ~Poissonasn — o077
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Stochastic synapse: Hermann

Implementation

Two vesicle site states: Active (F,) and Inactive (E,)

Niot=F¢ + E;
Number of vesicles released

N,= binomial (p,, F;)

IPSC, = Ae™"" — Be™'™

F,= F.;+ binomial (p,e. E¢)

C

P, = _(
l+e
C =0.05
A= f(N,)
B=g(N,)

V-V,
k
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Stochastic synapses Hermann Imp ementatlon
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Stochastic synapses: Hermann Implementation
=10, p,,.=0.0005, At=0.05 ms
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Stochastic synapses: Hermann Implementation
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Stochastic synapses: Sashi Implementation




Stochastic synapses: Sashi Implementation
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Stochastic synapses: Sashi Implementation
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Stochastic synapses: Sashi Implementation
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=4, pool = 20

20+ ' ' ' — V1 V2
O-
—20¢
—40¢ -
60} J// . . | 500
_800 500 1000 1500 2000
2 —— 1000/ g
| = P2
| lhlll 11—
|
0
20o 1000 2000 2000 50 40 60 80
— Vesicles
ik lt;wn‘lw'u*r’iﬁ' Ww b
OO 500 10 1500 2000



‘ :::lfl'y F:)<:)<:) ‘::: :[ (:)(:)

40 - -
20 — ViV
0-
=20t
—40}
_60- ) ) WKV IR
_800 500 1000 1500 2000
5

olmmmuummwmmmmuulmmum— P2

— P1

~ 500 1000 1500 2000
100 | |
— Vesicles

0 500

1000 1500 5000

2000




=7/, pool=5
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=7, pool=20
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