
A B

C D

E F

I

D

[Ca2+]n

β

A
γδ

α

I

0.75 mM 1.5 mM 3 mM 6 mM 10 mM

10 ms

20
 n

A

G H

A state
I state
[Ca2+] = 0.75 µM
[Ca2+] = 10 µM

Time [ms]
0 10 20

Fr
ac

tio
n 

of
 s

ite
s

0

0.5

1

100 150
Mean, eEJC1 [nA]
500

10

20

0

V
ar

ia
nc

e,
eE

JC
1 [

nA
2 ] Experiment

Simulation
Decreasing
variances

10 ms

20
 n

A
0.75 mM 1.5 mM 3 mM 6 mM 10 mM

10 ms

Normalised to eEJC1 amplitude.

0

50

100

eE
JC

1
am

pl
itu

de
 [n

A
]

10
Extracellular Ca2+ [mM]

50

Experiment
Simulation

Amplitudes
reproduced

0

1

2

P
P

R

10
Extracellular Ca2+ [mM]

50

Experiment
Simulation

Facilitation reproduced

5,I1b0k-1

5[Ca2+]
k1

2b1k-1

4[Ca2+]
k1

5b4k-1

[Ca2+]
k1

prel

3 4

krepVesicle
pool 5,D1b0k-1

5[Ca2+]
k1

2b1k-1

4[Ca2+]
k1

5b4k-1

[Ca2+]
k1

2

2 3 4

1,I0,I

1,D0,D

[Ca2+]n

αβ
[Ca2+]n

αβ
[Ca2+]n

αβ

5,A1b0k-1

5[Ca2+]
k1

2b1k-1

4[Ca2+]
k1

5b4k-1

[Ca2+]
k1

2 3 41,A0,A
γδ γδ γδ

C
a2+

 s
en

so
r, 

si
te

 a
ct

iv
at

io
n

Ca2+ sensor, exocytosis

...

...

...

...

...

...

Experiment
Simulation

Stochastic outcomes
Deterministic trace

Simulation:


