Positive Feedback Subcircuit
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| DIN |if <5 AND IN NSM then=1 else=0

| gatae [if AT-1 D/N=1 OR AT-1 gcm=1 then=1 else=0

[gem  [if AT-1 D/N=1 OR [AT-1 six1/2=1 AND AT-1 gm=1] then=1 else=0
| six1/2 |if AT-1 gatae=1 then=1 else=0

| D/N Iif <2 AND IN NSM then=1 else=0

[ gatae [if AT-1 D/N=1 OR AT-1 gcm=1 then=1 else=0

| gcm ]if AT-1 D/N=1 OR [ AT-1 six1/2=1 AND AT-1 gcm=1 ] then=1 else=0
[ six1/2 |if AT-1 gatae=1 then=1 else=0

| D/N i <5AND IN NSM then=1 else=0

| gatae [if AT-1 D/N=1 OR AT-1 gcm=1 then=1 else=0
| gem  |if AT-1 D/N=1then=1 else=0

| six1/2 |if AT-1 gatae=1 then=1 else=0

[ /N [if <5 AND IN NSM then=1 else=0

| gatae |if AT-1 D/N=1 OR AT-1 gcm=1 then=1 else=0

| gcm |if AT-1 D/N=1 OR [ AT-1 six1/2=1 OR AT-1 gcm=1 ] then=1 else=0
| six1/2 |if AT-1 gatae=1then=1 else=0

[D/N [if <2AND IN NSM then=1 else=0

| gatae |if AT-1 D/N=1 ORAT-1 gcm=1 then=1 else=0

| gcm |if AT-1 D/N=1 OR [ AT-1 six1/2=1 OR AT-1 gcm=1 ] then=1 else=0

[ six1/2 |if AT-1 gatae=1then=1 else=0

| DIN  |if <5AND IN NSM then=1 else=0

| gatae |if AT-1 D/N=1AND AT-1 gcm=1 then=1 else=0

[gem  [if AT-1 D/N=1 AND [AT-1 six1/2=1 AND AT-1 gcm=1 ] then=1 else=0

| six1/2 |if AT-1 gatae=1 then=1 else=0




Community Effect
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| bra | if AT-1 hox11/13b=1 OR AT-1 J(Tcf)=1 then=1 else=0
| eve | if >0 then=1 else=0

[ hox11/13p | i AT-1J(Tcfj=1 AND AT-1 eve=1 then=1 else=0
[J(Tef) | if AT-1wnt1=1IN NCC_n R then=1 else=0

[wntf [M{if [<7 AND IN Cell 1] OR [AT-1 hox11/13b=1 AND AT-1 J(Tcf)=1 ] then=1 else=0

| bra [if AT-1hox11/13b=1 OR AT-1 Tfx=1 then=1 else=0

| eve [if >0 then=1 else=0

| hox11/13b [if AT-1 Tfx=1 AND AT-1 eve=1 then=1 else=0

| Tix [if [ <4 AND IN Cell 1] ORAT-1 hox11/13b=1 then=1 else=0

| bra | if AT-1 hox11/13b=1 OR AT-1 J(Tcf)=1 then=1 else=0
| eve | if >0 then=1 else=0

[ hox11/13b | if AT-1J(Tcf)=1 AND AT-1 eve=1 then=1 else=0

| J(Tcf) | if AT-1 wnt1=1IN NCC_n R then=1 else=0

[ wnt1 [M1if [ <7 AND IN Cell 1] then=1 else=0




Coherent Feedforward
SM

[ Aix1 [if AT-1Ets1=1 then=1 else=0
[Dri [if AT-1Ets1=1AND AT-1Alx1=1 then=1 else=0
[ Ets1  [if AT-1Input=1then=1 else=0
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[ Input  [if IN SM then=1 else=0
| Sm50  |if AT-1 Ets1=1 AND AT-1 Aix1=1 AND AT-1 Dri=1 then=1 else=0
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[ Aix1  [if AT-1Ets1=1 then=1 else=0
Dri |if AT-1 Ets1=1AND AT-1 Aix1=1 then=1 else=0
mizpd] [0
I [ Ets1 [if AT-1Input=1 then=1 else=0
[ Input  [if <7 AND IN SM then=1 else=0
[Sm50 [if AT-1 Ets1=1 AND AT-1 Alx1=1 AND AT-1 Dri=1 then=1 else=0
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| Aix1  |if AT-1 Ets1=1 then=1 else=0

ime 558 EE | Dri  |if AT-1Ets1=1 OR AT-1Alx1=1 then=1 else=0

0

| Ets1  |if AT-1Input=1 then=1 else=0
[ Input |if IN SM then=1 else=0
I Sm50 Iif AT-1 Ets1=1 OR AT-1 Alx1=1 OR AT-1 Dri=1 then=1 else=0
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SM

[Aix1  if AT-1 Ets1=1 then=1 else=0
we358 88 [Di [f AT Eisi=1 ORAT-T Ai=1 then=1 else=0
o [ Ets1  [if AT-1Input=1 then=1 else=0
[ Input  [if <7 AND IN SM then=1 else=0
[Sm50 [if AT-1 Ets1=1 OR AT-1 Aix1=1 OR AT-1 Dri=1 then=1 else=0
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[ A1 [if AT-1Ets1=1 then=1 else=0

um.;ﬁg_;‘_}g [ Aix1  [if AT-1 Ets1=1 then=1 else=0 nme_g_;_gji

o B 0

| Dri |if AT-1 Alx1=1 then=1 else=0

[ Dri |if AT-1AIx1=1 then=1 else=0

[Ets1 _[if AT-1 Input=1 then=1 else=0 [ Etst |if AT-1Input=1 then=1 else=0

[ Input |if IN SM then=1 else=0

[ Input  |if <7 AND IN SM then=1 else=0

[ Sm50 [if AT-1 Dri=1 then=1 else=0
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| Sm50 |if AT-1 Dri=1 then=1 else=0
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Incoherent Feedforward

Domain 1 Domain 2
|a | if AT-1InputA=1then=1 else=0
< @
W lmialolB B hpr [b [ if AT-1Input B=1AND AT-1 a=1 then=1 else=0
d ”
i 1 [c | if AT-1a=1AND NOT AT-1 b=1 then=1 else=0
2
: 2 [ InputA |1if IN Domain 1 OR IN Domain 2 then=1 else=0
5 5
; 6 | Input B | if IN Domain 2 then=1 else=0
7
Domain 1 Domain 2
[a | if AT-1InputA=1then=1 else=0

wili <E o [ it AT-1a=1 then=1 else=0

: B [c [ if NOT AT-1 b=1 then=1 else=0

2 2

: g [ InputA [1if IN Domain 1 OR IN Domain 2 then=1 else=0

5 5

6 6

7 T

Mutual Repression

Skel. Mesoderm Pigment Cell

N | Aix1 |if AT-1 DN gate=1 AND NOT AT-1 Gem=1 then=1 else=0
By 18 8y 48 [ D/N Signal [if IN Pigment Cell then=1 else=0
S R R R
° i = 0 IS | DN gate [if IN Skel. Mesoderm then=1 else=0
: = 2 | Gem |if AT-1 D/N Signal=1 AND NOT AT-1 Alx1=1 then=1 else=0
. ] . | Pigm.Fate |if AT-1 Gecm=1 then=1 else=0
6
- ; 7 | Skel.Fate [if AT-1Alx1=1 then=1 else=0
8
: ’ 8
Skel. Mesoderm Pigment Cell
E s S i3 [ Alx1 [if AT-1 DN gate=1 OR AT-1 D/N Signal=1 AND NOT AT-1 Gem=1 then=1 else=0
hot 3 ZZ g{-; b 3.3;,5 ;\g [ D/N Signal |if IN Pigment Cell then=1 else=0

[DNgate |if IN Skel. Mesoderm then=1 else=0

| Gem |if AT-1 D/N Signal=1 AND NOT AT-1 Alx1=1 then=1 else=0

[ Pigm.Fate [if AT-1 Gem=1 then=1 else=0

| Skel.Fate [if AT-1Alx1=1 then=1 else=0
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Skel. Mesoderm Pigment Cell

g : i 3 3 5z [Alx1 [if AT-1 DN gate=1 OR AT-2 DIN Signal=1 AND NOT AT-1 Gem=1 then=1 else=0

w 523583 wt 522522 [DIN Signal [if IN Pigment Cell then=1 else=0

0 ! .

1 il 4 il | [DNgate  [if IN Skel. Mesoderm then=1 else=0

2

3 ; | Gem |if AT-1 D/N Signal=1 AND NOT AT-1 Alx1=1 then=1 else=0

¥ i : [Pigm.Fate [if AT-1 Gem=1then=1 else=0

: : : | Skel.Fate |if AT-1AIx1=1then=1 else=0

8 8

% s §



Doule Negative Gate

Skel.Mesoderm Other | Alx |if AT-1 Ets1=1 AND NOT AT-1 HesC=1 then=1 else=0
g . | Ets1 |if AT-1 Mat.Ubi=1 AND NOT AT-1 HesC=1 then=1 else=0
£z E3

me§3331e we3882382  |[HesC  [if AT-1 MatUbi=1 AND PERM-1 Pmari=1 then=1 else=0
o 0
: : | Mat.Input |if IN Skel.Mesoderm then=1 else=0
. : [Mat.Ubi [if IN Skel.Mesoderm OR IN Other then=1 else=0
5 5
e : | Pmar1  [if AT-1 Mat.Input=1AND <7 then=1 else=0
5 : ITbr |if AT-1 Ets1=1 AND NOT AT-1 HesC=1 then=1 else=0
Signal-mediated Toggle Switch
V2 Endoderm V1 Endoderm V1 Ectoderm
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| Eve |if IN V1 Endoderm OR IN V1 Ectoderm OR IN no SRF then=1 else=0

[ Hox11/13b  [if AT-1 Eve=1 ORAT-1 SRF (Tcf) A=1 AND NOT AT-1 SRF (Tcf) R=1 then=1 else=0

| SRF (Tcf)

[if IN V2 Endoderm OR IN V1 Endoderm OR IN V1 Ectoderm then=1 else=0

[ SRF (Teh) A [if SRF (Tcf)=1 AND AT-1 Wnt 1=1 IN NCC_n R then=1 else=0

[SRF (Tcf) R [if SRF (Tcf)=1 AND NOT SRF (Tcf) A=1 then=1 else=0

[ Wnt 1 |if >2 AND IN V2 Endoderm then=1 else=0

Domain Definition

V1 Endoderm NCC_n_0-10 V2 Endoderm
NCC_n_0-10 V1 Ectoderm
NCC_d_0-10 no SRF

V2 Endoderm NCC_n_0-10 V1 Endoderm
NCC_d_0-10 V1 Ectoderm
NCC_d_0-10 no SRF

V1 Ectoderm NCC_d_0-10 V2 Endoderm
NCC_n_0-10 V1 Endoderm
NCC_d_0-10 no SRF

no SRF



