
fish_gene_name fish_acc_num mouse_gene_name mouse_acc_num 
actb2 NM_181601.3 Actb2 NM_007393.5 
alx1 NM_001045074.1 Alx3 NM_007441.3 
alx3 XM_690238.3 Alx4 NM_007442.3 
alx4a XM_001340930.4 Atp11a NM_001293667.1 
alx4b NM_001089357.1 Axin2 NM_015732.4 
axin2 NM_131561.1 Barx1 NM_007526.4 
barx1 NM_001024949.1 Bmp4 NM_007554.3 
bmp4 NM_131342.2 Bmpr1a NM_009758.4 
bmpr1ab NM_001004585.1 Cart1 X92346.1 
bmpr1ba NM_131457.2 Cdc42 NM_009861.3 
bmpr1bb NM_001145996.1 Chtop NM_023215.6 
brf1a NM_199898.1 Cited1 NM_007709.4 
cdc42 NM_200632.2 Dkk1 NM_010051.3 
cited1 NM_001114891.1 Dlx1 NM_010057.2 
dkk1b NM_131003.1 Dlx2 NM_010054.2 
dlx2a NM_131311.2 Dlx3 NM_010055.3 
dlx3b NM_131322.2 Dlx4 NM_007867.4 
dlx4a NM_131300.2 Dlx5 NM_010056.3 
dlx4b NM_131318.1 Dlx6 NM_010057.2  
dlx5a NM_131306.2 Dlx6os1 NR_015388.1 
dlx6a NM_131323.1 Edn1 NM_010104.4 
edn1 NM_131519.1 Ednra NM_010332.2 
ednraa NM_001099445.1 Epha4 NM_007936.3 
ednrab NM_212930.1 Eya1 NM_010164.2 
efnb2a NM_131023.1 Fgf3 NM_008007.2 
epha4b NM_153658.1 Fgf8 NM_010205.2 
eya1 NM_131193.1 Foxd3 NM_010425.3 
fgf3 NM_131291.1 Frzb NM_011356.4 
fgf8a NM_131281.2 Fzd6 NM_008056.3 
foxd3 NM_131290.1 Fzd7 NM_008057.3 
frzb NM_130943.2 Gbx2  NM_010262.3 
furina NM_001045106.2 Gdf5 NM_008109.2 
fzd6 NM_200561.2 Gpc4 NM_008150.2 
fzd7a NM_131139.1 Grem2 NM_011825.1 
gbx2 NM_152964.1 Gsc NM_010351.1 
gdf5 XM_002662541.3 Hand1 NM_008213.2 
gpc4 NM_131860.2 Hand2 NM_010402.4 
grem2b NM_001017704.1 Hey1 NM_010423.2 
gsc NM_131017.1 Irx5 NM_018826.2 
hand2 NM_131626.3 Jag1 NM_013822.5 
hey1 NM_212561.1 Kat6a NM_001081149.1 
hoxa2b NM_131106.1 Lef1 NM_010703.4 
hoxb2a NM_131116.2 Mef2 NM_001170537.1 
irx7 NM_131881.1 Msx1 NM_010835.2 
jag1b NM_131863.1 Msx2 NM_013601.2 



kat6a NM_001123312.4 Nkx2.3 NM_008699.2 
lef1 NM_131426.1 Nkx2.5 NM_008700.2 
mef2ca NM_131312.2 Nkx3.2 NM_007524.3 
msx1a NM_131273.1 Notch2 NM_010928.2 
msx1b NM_131260.1 Pcdh19 NM_001105245.1 
msx3 NM_131272.2 Pitx1 NM_011097.2 
mycn NM_212614.2 Pitx2 NM_001042504.2 
nkx2.3 NM_131423.1 Plcb3 NM_001290349.1 
nkx2.5 NM_131421.1 Prxx1 NM_175686.3 
nkx2.7 NM_131419.1 Rgs4 NM_009062.3 
nkx3.2 NM_178132.2 Rgs5 NM_009063.4 
notch2 NM_001115094.1 Ror2 NM_013846.3 
pak2a NM_001002717.1 Rpl37 NM_026069.3 
pcdh19 NM_001127519.2 Rspo2 NM_172815.3 
pitx1 NM_001040346.2 Runx2 NM_001146038.2 
pitx2 NM_130975.2 Satb2 NM_139146.2 
plcb3 NM_001122773.1 Sfrp2 NM_009144.2 
prrx1a NM_214734.1 Shh NM_009170.3 
rbms3 NM_001076716.1 Six1 NM_009189.3 
rgs4 NM_199274.1 Sox10 NM_011437.1 
rgs5a NM_199962.1 Sox9 NM_011448.4 
ror2 XM_684589.7 Stau2 NM_001111272.1 
rpl37 NM_001002069.2 Tbx18 NM_023814.4 
rspo2 NM_001281990.1 Tfap2a NM_011547.4 
runx2b NM_212862.2 Ubb NM_011664.4 
satb2 NM_001128532.1 Vangl2 NM_033509.4 
sfrp2 NM_001077384.2 Wnt11 NM_001285792.1 
shha NM_131063.1 Wnt3 NM_009521.2 
six1b NM_207095.1 Wnt4 NM_009523.2 
sox10 NM_131875.1 Wnt5a NM_009524.3 
sox9a NM_131643.1 Wnt9 NM_011719.4 
sox9b NM_131644.1   
stau2 NM_200925.1   
tbx18 NM_153665.1   
tfap2a NM_176859.2   
ubb NM_001013272.2   
vangl2 NM_153674.1   
wnt11 NM_001144804.1   
wnt11r NM_131076.2   
wnt4a NM_001040387.1   
wnt5b NM_130937.1   
wnt9a NM_001045363.1   
wnt9b NM_001137660.2   

 



Reaction rates GRN parameters 
dhand2 1 p1 0.0044 
ddlx3b 4 p2 0.003 
ddlx5a 4 p3 0.0005 
djag1b 0.25 p4 0.007 
dhey1 12.5 p5 0.5 
vMhand2 1 p6 0.25 
vMdlx3b 4 p7 0.17 
vMdlx5a 4 p8 0.17 
vMjag1b 0.25 p9 0.85 
vMhey1 12.5 p10 0.007 
vB 0.000001   

 



Zebrafish 
gene Regulation Reference 

barx1 
Up by Bmp 
and Edn Barske et al., 2016; Nichols et al., 2013 

bmpr1ab Up by Wnt Alexander et al., 2014 
bmpr1ba Up by Wnt Alexander et al., 2014 

dlx3b 
Up by Bmp 
and Edn 

Alexander et al., 2011; Zuniga et al., 2010; Zuniga et al., 
2011 

dlx4a 
Up by Bmp 
and Edn 

Alexander et al., 2011; Zuniga et al., 2010; Zuniga et al., 
2011 

dlx4b 
Up by Bmp 
and Edn 

Alexander et al., 2011; Zuniga et al., 2010; Zuniga et al., 
2011 

dlx5a 
Up by Bmp 
and Edn Alexander et al., 2011; Zuniga et al., 2010; Zuniga et al., 2011 

dlx6a 
Up by Bmp 
and Edn Alexander et al., 2011; Zuniga et al., 2010; Zuniga et al., 2011 

ednraa Up by Edn Nair et al., 2007 
ednrab Up by Edn Nair et al., 2007 

epha4b 
Up by Bmp 
and Edn Zuniga et al., 2010; Zuniga et al., 2011 

grem2b 
Up by 
Jag/Notch Zuniga et al., 2011 

hand2 
Up by Bmp 
and Edn 

Alexander et al., 2011; Miller et al., 2003; Zuniga et al., 2010; 
Zuniga et al., 2011 

hey1 
Up by 
Jag/Notch Zuniga et al., 2010 

jag1b 
Up by 
Jag/Notch Zuniga et al., 2010 

msx1 
Up by Bmp 
and Edn 

Alexander et al., 2011; Miller et al., 2003; Zuniga et al., 2010; 
Zuniga et al., 2011 

mycn Up by Wnt Alexander et al., 2014 
notch2 Up by Edn Zuniga et al., 2010 

prrx1a 

Up by 
Bmp, 
down by 
Edn Barske et al., 2016 

satb2 Up by Bmp Sheehan-Rooney et al., 2013 
sox9a Up by Edn Barske et al., 2016 
   
Mouse 
gene Regulation  
Dlx3 Up by Edn Clouthier et al., 2000; Tavares et al., 2012 
Dlx5 Up by Bmp Charité et al., 2001; Merlo et al., 2002; Panganiban and 



and Edn Rubenstein, 2002; Ruest et al., 2004; Tavares et al., 2012; 
Vincentz et al., 2016 

Dlx6 
Up by Bmp 
and Edn Ruest et al., 2004; Tavares et al., 2012; Vincentz et al., 2016 

Gsc Up by Edn Clouthier et al., 1998 

Hand1 
Up by Bmp 
and Edn 

Charité et al., 2001; Clouthier et al., 2000; Liu et al., 2004; 
Vincentz et al., 2016 

Hand2 
Up by Bmp 
and Edn Charité et al., 2001; Clouthier et al., 2000; Liu et al., 2004 

Hey1 
Up by 
Jag/Notch Tavares et al., 2017 

Jag1 
Up by 
Jag/Notch Tavares et al., 2017 

Msx1 Up by Bmp Liu et al., 2005 
Msx2 Up by Bmp Liu et al., 2005 
Satb2 Up by Bmp Bonilla-Claudio et al., 2012 
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zebrafish_gene mouse_gene adjustment (hpf) 
dr_axin2 mm_Axin2 -10 
dr_dlx4b mm_Dlx4 -6 
dr_ednraa mm_Ednra -5 
dr_fzd6 mm_Fzd6 -4 
dr_hand2 mm_Hand2 -5 
dr_hey1 mm_Hey1 10 
dr_jag1b mm_Jag1 10 
dr_mef2ca mm_Mef2 -7 
dr_prrx1a mm_Prrx1 1 
dr_satb2 mm_Satb2 -7 
dr_tfap2a mm_Tfap2a -5 
   
 Global -2.545454545 

 


