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Gillespie algorithm

Transform the parameter θ to the stochastic parameter θ̃ (e.g. [39]). Let the system be in state ν
at time t.

(1) First, calculate the sum over all vj :

χ0(η, θ̃) =

r∑
j=1

vj(ν, θ̃).

(2) The stochastic time step is

τ = − 1

χ0(ν(t), θ̃)
log u1,

with a uniformly distributed random number u1 ∼ U((0, 1]).

(3) For the determination of the move, choose µ ∈ N such that

µ−1∑
j=1

vj(ν, θ̃)

χ0(η, θ̃)
< u2 ≤

µ∑
j=1

vj(η, θ̃)

χ0(η, θ̃)

is fulfilled with another uniformly distributed random number u2 ∼ U((0, 1]).

(4) Realize the reaction rµ by updating the numbers of the involved species in the move and
increase the time by τ . Go to (1) and repeat until the desired end time.

Figure A1: Gillespie algorithm
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Figure A2: The topology of the mathematical model. CD95, CD95L, and FADD are depicted
in gray, the long and short isoforms of c-FLIP in blue, and procaspase-8 as well as its cleavage
products in green. At the DISC procaspase-8 homodimers, procaspase-8/c-FLIPL dimers and
procaspase-8/c-FLIPS/R dimers are formed. Red arrows indicate catalytic processing. (Adapted
from [7]).



d([x1] )
dt = − (p1 · [x1] · [x2])

d([x2] )
dt = − (p1 · [x1] · [x2])

d([x3] )
dt = − (p2 · [x3] · [x7])

d([x4] )
dt = − (p3 · [x4] · [x8])

d([x5] )
dt = − (p4 · [x5] · [x8])

d([x6] )
dt = − (p5 · [x6] · [x8])

d([x7] )
dt = + (p1 · [x1] · [x2]) − (p2 · [x3] · [x7])

d([x8] )
dt = + (p2 · [x3] · [x7]) − (p3 · [x4] · [x8]) − (p4 · [x5] · [x8])

− (p5 · [x6] · [x8]) + 4 · (0.5 · p13 · [x16] · [x16]) + 2 · (p14 · [x15] · [x16])

d([x9] )
dt = − 2 · (p6 · [x9] · [x9]) + (p3 · [x4] · [x8])

− (p7 · [x9] · [x10]) − (p8 · [x9] · [x11])

d([x10] )
dt = + (p4 · [x5] · [x8]) − (p7 · [x9] · [x10])

d([x11] )
dt = + (p5 · [x6] · [x8]) − (p8 · [x9] · [x11])

d([x12] )
dt = − (p12 · [x15] · [x12]) − (p11 · [x16] · [x12]) − (p9 · [x13] · [x12])

+ (p7 · [x9] · [x10]) − 2 · (0.5 · p10 · [x12] · [x12])

d([x13] )
dt = − (p12 · [x15] · [x13]) − (p11 · [x16] · [x13]) − (p10 · [x12] · [x13])

− 2 · (0.5 · p9 · [x13] · [x13]) + (p6 · [x9] · [x9])

d([x14] )
dt = + (p8 · [x9] · [x11])

d([x15] )
dt = + (p12 · [x15] · [x12]) + (p11 · [x16] · [x12])

+ (p9 · [x13] · [x12]) + 2 · (0.5 · p10 · [x12] · [x12])

d([x16] )
dt = + (p12 · [x15] · [x13]) + (p11 · [x16] · [x13]) + (p10 · [x12] · [x13])

+ 2 · (0.5 · p9 · [x13] · [x13]) − 2 · (0.5 · p13 · [x16] · [x16]) − (p14 · [x15] · [x16])

d([x17] )
dt = + 2 · (0.5 · p13 · [x16] · [x16]) + (p14 · [x15] · [x16])

Figure A3: Model equations



mf1 = 2 · [x17]

mf2 = 2 · [x16] + [x15]

mf3 = [x4] + [x9] + [x12] + 2 · [x13] + [x14]

Figure A4: Measurement functions



Supplementary tables

name abbreviation component initial
molecule number

CD95Ligand CD95L x1 1 400 050
CD95 CD95R x2 209348
FADD x3 146807

procaspase-8 C8 x4 265269
c-FLIPL FL x5 329.641
c-FLIPS FS x6 411.938

CD95L bound to CD95 CD95RL x7 0
FADD bound to CD95/CD95L CD95FADD x8 0

procaspase-8 bound to the DISC via FADD FADDC8 x9 0
c-FLIPL bound to the DISC via FADD FADDFL x10 0
c-FLIPS bound to the DISC via FADD FADDFS x11 0

procaspase-8 homodimer C8heterodimer x12 0
C8homodimer x13 0

procaspase-8/ c-FLIPS heterodimer C8FSdimer x14 0
heterodimer of p43/p41 procaspase-8 and p43-FLIP p43heterodimer x15 0

homodimer of p43/p41 procaspase-8 p43homodimer x16 0
active caspase-8 p18 x17 0

Table A1: Components, names and initial concentrations



ObjVal p1 p2 p3 p4 p5 p6 p7 p8 p9 p10 p11 p12 p13 p14

8.44767 ´ 10
10

4130.55 5236.55 47.4764 1211.84 0.51995 3.50013 ´ 10
-7

15793.2 6.3128 ´ 10
8

300421 0.0983753 5.46395 ´ 10
7

2.22045 ´ 10
-16

2.40852 ´ 10
-14

0.0000703397

8.48133 ´ 10
10

340499 33426 3.37234 ´ 10
-7

2.23261 ´ 10
9

7.80379 ´ 10
-8

25178.2 1.97462 2.22045 ´ 10
-16

0.125927 0.000108868 0.0000419977 2.88626 5.01525 ´ 10
-14

0.0000680353

8.57818 ´ 10
10

148.709 4.92193 3.43816 ´ 10
-7

501.755 0.00800984 18094.2 3.86521 ´ 10
8

0.715468 185.208 7.52687 2.22045 ´ 10
-16

2.44392 ´ 10
7

1.84682 ´ 10
-7

0.0000441782

8.61224 ´ 10
10

39.4042 0.0000147596 3.48958 ´ 10
-7

36.3961 1.57008 ´ 10
-7

2.24268 100.36 40.2544 2.22045 ´ 10
-16

115058 52563 0.111764 1.41374 ´ 10
-7

0.0000497725

8.61396 ´ 10
10

9.31838 ´ 10
-7

241.389 3.46166 ´ 10
-7

2.04433 ´ 10
9

175941 9.32869 ´ 10
14

1.45458 ´ 10
10

0.551249 2.22045 ´ 10
-16

3.6493 ´ 10
13

601109 0.0000561504 1.74341 ´ 10
-7

0.0000455732

8.65174 ´ 10
10

0.100021 7.84816 ´ 10
7

3.41195 ´ 10
-7

7.85557 ´ 10
7

41533.4 113.754 3.08481 ´ 10
6

1.75944 ´ 10
-6

2.22045 ´ 10
-16

434895 21229.3 0.0089263 3.08082 ´ 10
-7

0.0000286645

8.65235 ´ 10
10

428381 152510 3.45038 ´ 10
-7

0.00057532 2.47939 1.11729 ´ 10
13

8.99163 ´ 10
10

67.7794 2.22045 ´ 10
-16

143.965 2.91174 ´ 10
10

4.61814 ´ 10
12

7.68637 ´ 10
-8

0.0000506012

8.67839 ´ 10
10

4.79149 122360 3.44935 ´ 10
-7

200883 0.0391188 1.85621 ´ 10
8

1.96828 ´ 10
9

1.60108 ´ 10
7

2.22045 ´ 10
-16

241069 0.0000387396 656328 3.52602 ´ 10
-7

0.0000230509

8.67898 ´ 10
10

870.927 0.0019578 0.000070228 0.000471913 0.000770747 4.01081 ´ 10
-7

0.00062222 2.22292 ´ 10
-7

2.22045 ´ 10
-16

459855 3.36626 0.0124359 3.2836 ´ 10
-7

0.0000227694

8.69596 ´ 10
10

4.45233 ´ 10
14

0.0048533 3.62292 ´ 10
6

1.12534 ´ 10
14

1025.12 3.25474 ´ 10
-7

1.06734 ´ 10
11

1862.71 1.84013 ´ 10
11

0.00023843 2.22045 ´ 10
-16

3.03322 ´ 10
11

2.40376 ´ 10
-7

0.0000428262

8.70851 ´ 10
10

0.0000107812 3.41143 ´ 10
7

3.73519 ´ 10
-7

5.19705 ´ 10
-6

0.0000139235 0.000133972 178.637 0.00808418 3.57194 ´ 10
-7

2.8166 63133.1 2.22045 ´ 10
-16

3.0279 ´ 10
-7

0.0000295439

8.7281 ´ 10
10

0.000177889 18431.1 3.45427 ´ 10
-7

5723.54 0.357889 3521.58 1.77251 2.76123 2.22045 ´ 10
-16

15247.5 0.0548301 844.083 4.38941 ´ 10
-7

0.000012214

8.74472 ´ 10
10

0.000151377 0.0317914 3.45847 ´ 10
-7

0.014329 0.00362829 1.98692 0.334029 1.59729 ´ 10
6

390994 5.09099 ´ 10
-7

3.13343 ´ 10
-8

2.22045 ´ 10
-16

4.68564 ´ 10
-7

8.46655 ´ 10
-6

8.75166 ´ 10
10

47533.9 0.000110467 3.472 ´ 10
-7

2.62919 ´ 10
6

5.53293 ´ 10
6

2.99664 0.251897 0.013699 2.22045 ´ 10
-16

4.45164 ´ 10
10

1.82284 ´ 10
11

475.543 4.68671 ´ 10
-7

8.47125 ´ 10
-6

8.7617 ´ 10
10

0.0000691431 0.958949 3.47904 ´ 10
-7

40300.5 0.000184931 0.0225138 1.62107 1.32038 ´ 10
7

2.22045 ´ 10
-16

4.36555 ´ 10
6

1.7092 ´ 10
8

1100.12 4.93851 ´ 10
-7

5.31228 ´ 10
-6

8.76538 ´ 10
10

1061.93 49264.9 74.4102 3238.47 0.0000612392 3.77898 ´ 10
-7

286.385 58.3918 0.0000993167 0.000823004 2.22045 ´ 10
-16

6.80329 ´ 10
7

4.56488 ´ 10
-7

8.02688 ´ 10
-6

8.76641 ´ 10
10

0.0000236787 251863 3.42514 ´ 10
-7

5.61012 ´ 10
7

0.00365629 2099.15 0.709087 2.22045 ´ 10
-16

2.22045 ´ 10
-16

100.076 4.73998 ´ 10
-8

115407 5.05795 ´ 10
-7

3.82271 ´ 10
-6

8.76945 ´ 10
10

5.65306 ´ 10
6

1.77567 ´ 10
11

3.42294 ´ 10
-7

0.000199795 0.000700437 4.26926 ´ 10
8

268.572 0.0051635 2.22045 ´ 10
-16

1.50884 ´ 10
8

0.000603596 3.14954 ´ 10
6

5.14324 ´ 10
-7

2.76772 ´ 10
-6

8.77372 ´ 10
10

1360.82 43.2025 3.4307 ´ 10
-7

0.136776 0.0206185 0.213726 2.20387 ´ 10
9

8.20825 ´ 10
-7

9.19531 ´ 10
9

5.48357 ´ 10
9

2.22045 ´ 10
-16

0.318738 5.20949 ´ 10
-7

1.8904 ´ 10
-6

8.77483 ´ 10
10

3.63682 ´ 10
7

1.7996 ´ 10
7

3.45493 ´ 10
-7

3194.31 3.37651 ´ 10
-6

0.471688 2.14104 ´ 10
-8

0.00135818 5.28606 ´ 10
9

2.22045 ´ 10
-16

2.22045 ´ 10
-16

2.22045 ´ 10
-16

5.32291 ´ 10
-7

1.77238 ´ 10
-9

8.77594 ´ 10
10

0.00242816 0.566465 0.0195726 14.7835 0.0000419355 3.78403 ´ 10
-7

0.000297781 27.6684 0.0112248 0.0000113592 498459 2.22045 ´ 10
-16

4.71136 ´ 10
-7

6.11319 ´ 10
-6

8.77664 ´ 10
10

0.0616817 1.40057 ´ 10
8

3.46639 ´ 10
-7

8.2712 ´ 10
-6

1.5689 ´ 10
8

0.137647 120.711 385.865 2.61926 ´ 10
7

2.22045 ´ 10
-16

4.51605 ´ 10
7

27821.3 5.25654 ´ 10
-7

1.33024 ´ 10
-6

8.77701 ´ 10
10

5.99108 ´ 10
10

67.0356 3.43081 ´ 10
-7

1.02531 ´ 10
12

20.4599 255068 4.05926 ´ 10
7

0.0892222 2.22045 ´ 10
-16

17609.6 2.22045 ´ 10
-16

4.51687 ´ 10
9

5.31406 ´ 10
-7

6.19511 ´ 10
-7

8.77772 ´ 10
10

2.30005 ´ 10
9

1175.41 3.45707 ´ 10
-7

374050 4.08394 ´ 10
-6

3.36767 ´ 10
7

2.22045 ´ 10
-16

3.61488 ´ 10
13

3.3929 ´ 10
15

2.22045 ´ 10
-16

2.22045 ´ 10
-16

2.22045 ´ 10
-16

5.32127 ´ 10
-7

2.22045 ´ 10
-16

8.77802 ´ 10
10

70586.8 12.0224 3.42122 ´ 10
-7

1.54003 ´ 10
-6

2.31942 93767.2 0.000432291 2.22045 ´ 10
-16

159.423 1.03834 ´ 10
7

9.26615 ´ 10
-6

0.00207419 5.3212 ´ 10
-7

2.65801 ´ 10
-6

8.77849 ´ 10
10

431008 3.29323 ´ 10
6

3.42297 ´ 10
-7

0.0000133206 0.000158314 7.30228 ´ 10
7

2.22045 ´ 10
-16

2.22045 ´ 10
-16

593566 2.22045 ´ 10
-16

4352.51 2.22045 ´ 10
-16

5.32245 ´ 10
-7

2.22045 ´ 10
-16

8.77856 ´ 10
10

785.501 3099.91 3.42361 ´ 10
-7

7467.19 0.01063 5337.51 6.0463 ´ 10
-7

0.000668006 557.425 2.22045 ´ 10
-16

47595.4 4.38587 ´ 10
7

5.3232 ´ 10
-7

9.6663 ´ 10
-9

8.77857 ´ 10
10

575.86 553.771 3.42292 ´ 10
-7

0.200521 0.261409 5829.89 1.4398 ´ 10
-8

0.000639647 0.0499182 2.22045 ´ 10
-16

725426 0.00106283 5.32727 ´ 10
-7

2.53433 ´ 10
-6

8.77864 ´ 10
10

180.548 4.80614 ´ 10
6

3.42215 ´ 10
-7

0.0030992 0.517692 2.30677 ´ 10
9

2.22045 ´ 10
-16

2.22045 ´ 10
-16

1.00607 ´ 10
8

2.22045 ´ 10
-16

2.48039 ´ 10
-7

0.0298506 5.32648 ´ 10
-7

2.22045 ´ 10
-16

8.77864 ´ 10
10

1.65133 ´ 10
12

3.29807 ´ 10
8

3.42273 ´ 10
-7

3.4612 ´ 10
7

0.0320478 625013 2.22045 ´ 10
-16

2.22045 ´ 10
-16

6.16006 ´ 10
12

8.07614 169.011 292.424 5.32421 ´ 10
-7

2.22045 ´ 10
-16

8.77889 ´ 10
10

1.80668 4395.99 3.45754 ´ 10
-7

0.00229703 1.38644 ´ 10
9

408136 2.22045 ´ 10
-16

1993.5 9.6987 ´ 10
6

1.16361 0.167771 0.000534702 5.32322 ´ 10
-7

2.22045 ´ 10
-16

8.77889 ´ 10
10

1.38694 ´ 10
8

34752.6 3.45858 ´ 10
-7

47084 1.2894 ´ 10
7

629899 2.22045 ´ 10
-16

46963.4 4.68331 ´ 10
7

2.22045 ´ 10
-16

2.90548 ´ 10
-8

0.206488 5.32223 ´ 10
-7

2.22045 ´ 10
-16

8.77958 ´ 10
10

0.0000415798 3.84818 3.42444 ´ 10
-7

0.00118407 16.4234 7328.24 2.22045 ´ 10
-16

2.22045 ´ 10
-16

1396.15 2.22045 ´ 10
-16

0.00314337 2.22045 ´ 10
-16

5.32611 ´ 10
-7

2.22045 ´ 10
-16

8.77972 ´ 10
10

4.94092 ´ 10
6

2.46032 3.44735 ´ 10
-7

1.85227 ´ 10
-7

0.0209364 6.79994 ´ 10
7

1.39809 ´ 10
-7

12269.7 4.79966 ´ 10
-8

901.919 4.3588 ´ 10
6

0.0000979397 5.31889 ´ 10
-7

0.0000122138

8.77984 ´ 10
10

375.904 0.205866 3.40135 ´ 10
-7

1.34077 ´ 10
-8

9.4 ´ 10
-7

4.13516 ´ 10
7

83.4855 0.000110227 0.149942 1.70279 ´ 10
8

5069.17 2.22045 ´ 10
-16

5.32134 ´ 10
-7

1.29118 ´ 10
-6

8.78185 ´ 10
10

8962.08 0.0122272 3.40142 ´ 10
-7

0.00631543 1.54965 ´ 10
-8

1.74431 ´ 10
7

6.33006 ´ 10
-8

7.02489 ´ 10
-8

0.0000102501 2.63145 ´ 10
-6

1.59123 ´ 10
6

0.00292011 5.32761 ´ 10
-7

3.85725

8.78217 ´ 10
10

0.00018393 0.0042658 3.41388 ´ 10
-7

7.66459 ´ 10
-16

6.63211 ´ 10
-7

0.090845 1.74475 ´ 10
7

2.67071 ´ 10
-8

0.0000131771 0.0229068 1.84332 2.22045 ´ 10
-16

5.29676 ´ 10
-7

0.0000166645

8.78227 ´ 10
10

0.0000127882 0.00119245 3.42135 ´ 10
-7

5.15336 ´ 10
-6

6.99957 ´ 10
-7

1.21745 ´ 10
6

2.22045 ´ 10
-16

2.22045 ´ 10
-16

5.89521 ´ 10
7

2.22045 ´ 10
-16

1.65241 ´ 10
-7

2.22045 ´ 10
-16

5.32233 ´ 10
-7

2.22045 ´ 10
-16

8.78254 ´ 10
10

4.27956 ´ 10
7

1.17309 3.39919 ´ 10
-7

1900.07 3.26135 ´ 10
-6

13791.5 49.2428 1.03058 ´ 10
-6

0.865313 133.848 5.21662 ´ 10
6

2602.81 5.44324 ´ 10
-7

2.40957 ´ 10
-6

8.78448 ´ 10
10

10.3308 2.36695 ´ 10
7

4.22659 ´ 10
-6

3.43232 ´ 10
6

0.0000143642 5.0059 ´ 10
-7

0.0000882259 0.00762192 2.22045 ´ 10
-16

5.32357 ´ 10
6

3.28069 ´ 10
7

0.000418256 4.5165 ´ 10
-7

0.0000100526

8.78627 ´ 10
10

0.00656587 0.00011476 3.43489 ´ 10
-7

6.90114 ´ 10
7

0.0719388 652345 2.67509 ´ 10
-6

2.22045 ´ 10
-16

0.0709212 6.34252 ´ 10
10

0.175313 0.065346 5.31902 ´ 10
-7

7.40624 ´ 10
-8

8.78716 ´ 10
10

35108.7 0.0000860604 3.43713 ´ 10
-7

0.000054944 2.5139 ´ 10
-7

9840.35 6.76096 ´ 10
-8

1.75814 104.643 0.282317 1.05842 ´ 10
6

0.00167292 5.32414 ´ 10
-7

3.92006 ´ 10
-7

8.79137 ´ 10
10

1.84686 ´ 10
7

1.82059 3.54647 ´ 10
-7

2.63516 ´ 10
-6

0.00302233 0.00126157 4.95884 ´ 10
-7

938328 8871.5 2.22045 ´ 10
-16

32.8178 26.7898 5.31938 ´ 10
-7

8.11813 ´ 10
-8

8.79144 ´ 10
10

3.23876 ´ 10
7

0.0000702603 3.4774 ´ 10
-7

4.13943 ´ 10
7

0.000107835 502724 3.15196 ´ 10
7

1.72802 ´ 10
6

0.0251193 6.24954 ´ 10
-6

2.22045 ´ 10
-16

65001.7 5.31876 ´ 10
-7

5.08994 ´ 10
-7

8.792 ´ 10
10

2.9258 ´ 10
-6

5.56571 ´ 10
6

3.44151 ´ 10
-7

0.00376845 34316.5 2.62521 ´ 10
7

0.0000878132 0.000242897 7.47866 ´ 10
7

2.45347 ´ 10
-7

3.34458 ´ 10
7

37.5725 5.32236 ´ 10
-7

0.000708757

8.79239 ´ 10
10

7.12951 ´ 10
-6

0.0109786 3.47231 ´ 10
-7

0.0000575783 20533.1 0.00591275 2.36334 ´ 10
6

4.83108 ´ 10
-8

821693 0.204237 6.83824 ´ 10
6

2.22045 ´ 10
-16

5.3537 ´ 10
-7

8.91347 ´ 10
-8

8.79295 ´ 10
10

69282 5.415 ´ 10
6

3.47865 ´ 10
-7

0.149874 0.0532634 0.106389 6.13248 ´ 10
-8

0.0203609 2.54331 ´ 10
-7

2.23034 0.000631013 2.22045 ´ 10
-16

5.32491 ´ 10
-7

1.48879 ´ 10
-8

8.79346 ´ 10
10

320.72 5.73987 ´ 10
6

0.152155 23383.7 0.0252426 3.79423 ´ 10
-7

5.63024 ´ 10
-6

1.20433 ´ 10
-7

1.90949 ´ 10
6

2.22045 ´ 10
-16

2.14559 ´ 10
-6

3.87669 ´ 10
-8

4.98812 ´ 10
-7

2.65064 ´ 10
-6

8.79465 ´ 10
10

2.27278 ´ 10
-6
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Figure A5: Good fit parameters: All parameters that lead to an objective function value that
is no more than 100% worse than the best fit; open as separate file: tab-estimates.pdf


