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Model parameters and equations

1 Modela
’9.¢ T

| name | value [molecules/cell] |

Recepto] 430

CheY] 20000
[Xol 90.9
| name | value |

Kol 0.241-10°%°

Krelax 1.54

as3g 1/ [Recepto]

Kap 15.5

Kyp 0.0357

Kydp 20

ko1 0.273

koo 0.396

ke 0.01268

k7 41.10°°
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Receptor SRII:

d[S
% = kpi - lpi - [SRug7] — Krelax - [SRs30]
[Receptos] = [SRig7] +[SRadl
Histidine Kinase CheA:
d[Ch
AEWHL iy [Chea -asso [SRad
—kyp - [CheAp] - [CheY]
[Receptos] = [CheA +[CheAp]
Response Regulator CheY:
d[Che¥
% — Kyp-[CheAp] - [CheY] — kyap- [CheYp]
—ka1- [X] - [Che¥p] + ka2 - [XYp]
[Che¥] = [CheY] +[Che¥]
Switch mechanism;
d[XY,
DYoL~ o X9 [Che] — ez [XYe)

[Xol = [X]+[XYe]
M ke xvel ko 19

Threshold:

switchif ([S] > 1)
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2 Modelb
ibl Receptors
™ SRy 3
****** N
,,,,,,,,,,, Che¥o
| name | value [molecules/cell] |
[Receptog] 430
[CheY)] 20000
| name | value |
Kpi 0.241-10%
krelax 1.54
as3g 1/ [Recepto]
Kap 155
Kyp 0.0357
kg 0.284
k7 23.10°°
tq 0.95
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Receptor SRII:
d[s
% = kp - Ip - [SRig7] — krelax - [SRy30]
[Receptos] = [SRig7] +[SRadl
Histidine Kinase CheA:
d[Ch
[7dtepp] = kap-[CheA -as30-[SRaq

—kyp - [CheAp] - [CheY]
[Receptos] = [CheA +[CheAp]

Response Regulator CheY:

UYL _ i, [Chesr] - [CheY — k- [Che¥]
[Che¥] = [CheY] +[Che¥]

Switch mechanism:

disl

qi = Ke-[Che¥]—k7-[S

Threshold:

switchif ([S]> 1) intys
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3 Modelc

Receptory
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| name | value [molecules/cell] |
[Receptog] 430
[CheY] 20000
[Xol 90.9
[AD](t =0) 1
AL-DT(t =0 0
BOTt=0 0
| name value |
Kol 0.241-10°29
Krelax 1.54
as30 1/ [Receptog
aug7 0.001144 | Receptos
Kap 155
Kyp 0.0357
Kydp 30
k1 1.888
ko (spontaneous) 0.0368
ko (blue light induced) 1.059
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Receptor SRII:
d[S
% = Kol - lpl - [SRig7] — Krelax - [S R3]
[Receptos] = [SRig7] +[SRadl
Histidine Kinase CheA:
d[CheAp]

= Kap-[CheA - (as30- [SRs30] + ass7- [SRuig7))

—kyp - [CheAp] - [CheY]
[Receptos] = [CheA +[CheAp]

dt

Response Regulator CheY:

d[Che¥]

o = Kyp-[CheAp] - [CheY] — kyap- [Chep]

6
S k- [A(i)] .[Che¥]
i=0
[Che¥] = [CheY]+[CheYs]

Switch mechanism:

d[A(O)] [ A(0)
= ke [A ]-[Cher]
AD - .
d[dt I _ tky - A<'—1>]-[Chevp]—k1-[A<'>].[Chevp] i=1...6
d[A(7)] [ A(6) (7
G = koA ]-[Cher]—kz-[A ]
d[B] @
dat kz'[A ]

Mean switching time:

tg = f:;kz- [A(7)] -t dt



4 EXPERIMENTS

T. Nutsch, W. Marwan, D. Oesterhelt, E.D. Gilles; GENOME Research, 2003

4 Experiments

Blue light with a wave length of A = 520hmwas used for all experiments. The effeciency of the receptors
for this kind of stimulus is approx. 16.4%. The efficiency is already taken into account in the reaction

rate constant kp,.
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4.1 Single light pulses

-
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At time t=0 (5s after the last spontaneous reversal) a light pulse of the duration t and variable intensity
Ip is applied to a cell:

T

Ipi

20ms | 2640-10...5530- 10'[photons/s/m?]

100ms | 522-10'"...5150- 10! [photons/s/m?]

4.2 Double light pulses with variable dark period

At time t=0 (5s after the last spontaneous reversal) a double light pulse is applied to a cell with:

71

D

2

bl

25ms | 0...800ms

75ms | 2600. 10'[photons/s/m?]

4.3 Double light pulses with variable pulse ration

At time t=0 (5s after the last spontaneous reversal) a double light pulse is applied to a cell with:

71

D

2

Ibi

0...100ms

800ms

(100— t1)ms

1300- 10" [photons/s/m?]




