










Figure S6: Wnt signalling regulates FGF activity in the midbrain through Sprouty genes. Results from microarray 
analyses of gene expression showing fold change after upregulation of Wnt8b (column 1) or Dkk1b (column 3) expression 
(A). P value indicates significance of gene expression changes relative to global changes in gene expression and are colour 
coded to reflect the fold change. Overall responses to changes in Wnt signalling (genes showing >1.5-fold response to 
Wnt or Dkk1 upregulation) are represented in column 5 with values >1 representing a consistent response by the gene to 
changes to Wnt. Dorsal views of spry4 (blue) and pax6 (red) expression in embryos at 20 hpf (values represent distance in 
µm, ± s.e.m.) treated from 14 hpf with DMSO (B), 20µM SU5402 (C), 4µM BIO (D), 2µM BIO and 10µM SU5402 (E), 4µM 
BIO and 20µM SU5402 (F). Plots of spry4 expression at 20 hpf after application of varying SU5402 and BIO doses reveals 
that upregulated Wnt signalling can cause upregulation of spry4 even in the presence of SU5402 (G, H; dots represent 
individual samples, n=90). Dorsal views of Tg[UAS:HA-bcat]; Tg[hsp70:gal4] embryos processed by in situ hybridisation to 
examine spry4 expression at 24 hpf after heat-shock at 16.5 hpf and addition of DMSO or 10µM SU5402 (I-L). Scale bars 
100µm (I-L), 50µm (A-F).
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Movie 1: 3D reconstruction of a 24 hpf Tg[dlx5a/6a:gfp] embryo labelled with antibodies to GFP and Isl1 reveals that GFP+ 
MTN neurons express Isl1 (arrows) and pioneer the tract of the dtmesV (arrowheads). Head is orientated to the left. 

Movie 2: Confocal timelapse of a Tg[elavl3:gfp] embryo from 16-30 hpf with z-stacks captured every 30 minutes. Animals 
were mounted with dorsal aspect uppermost and head to the left. Epiphyseal neurons appear initially, followed by nTPC and 
MTN (arrowhead) neurons at the midline: neurons rapidly retract laterally in conjunction with growing axons ventrolaterally 
to pioneer the dtmesV. Epiphysis (e), tract of the posterior commissure (tpc), midbrain (m). 

http://www.biologists.com/DEV_Movies/DEV099507/Movie1.mov
http://www.biologists.com/DEV_Movies/DEV099507/Movie2.mov


Tables S1 to S6 show the fitted parameter values β for the linear models shown below. These linear 

relations model the y responses using the model parameters β and the explanatory variables x. The latter 

quantities refer mostly to the numerical value of the concentration of the various reagents (SU5402, BIO & 

IWR-1) expressed in µM, but in table S1, it refers to the development stage expressed in hours post 

fertilisation (hpf). The statistical significance of each modeled parameter is found in the last column, the P 

value of that parameter being not different from 0. A low P value indicates that the corresponding parameter 

is likely to be significantly different from 0. Because the intercept parameters are not tested for their equality 

to 0, their t statistic and associated probability values are not shown.  

 

 

Table S1: Linear model explaining MTN positioning as a function of developmental stage. The table shows 

the gradient of the expected position of MTN neurons relative to the isthmus scaled by midbrain size, with 

respect to the development stage in hpf. The coefficient of determination is R2 = 0. 5045.  

 
 

 Estimate  Std. Error t value Pr(>|t|)     
(Intercept) 1.10327 0.07865   
Stage -0.01507 0.00352 -4.281 0.00045 
 

 

 

Table S2: Linear model for the number of MTN neurons as a function of BIO and SU5402 concentration (xBIO 

and xSU5402 resp.). The table shows the gradient of the number of MTN neurons with respect to the BIO 

concentration, the SU5402 concentration, and the interaction between the two effects. The coefficient of 

determination is R2 = 0.6466.  

	  
	  

 Estimate Std. Error t value Pr(>| t| ) 
(Intercept) 7.4167 0.4906   
BIO 1.1738 0.2141 5.4816 2.493E-07 
SU5402 0.0900 0.1267 0.7104 0.4789 
Interaction 0.1986 0.0553 3.5915 4.835E-04 
	  
 

  



 

Table S3: Linear model for the MTN to isthmus distance expressed in µm as a function of BIO and SU5402 

concentration (xBIO and xSU5402 resp.). The model is similar to the model shown in table S2, except for the 

response. The coefficient of determination is R2 = 0.5829. 

	  

	  
	  

 Estimate Std. Error t value Pr(>| t| ) 
(Intercept) 84.9332 3.2010   
BIO -6.3783 1.3970 -4.5656 1.248E-05 
SU5402 0.0107 0.8265 0.0130 0.9898 
Interaction -1.2828 0.3607 -3.5563 5.455E-04 
	  
	  
	  
Table S4: Generalised linear model for the number of MTN neurons as a function of IWR-1 and SU5402 

concentration. The number of MTN neurons has not been modeled using a linear response to the 

concentration of IWR-1. A different parameter has been assigned to each used value of the IWR-1 

concentration, which enhances model flexibility at the expense of additional parameters. The parameters 

below show that the effects of IWR-1 are mostly cancelled by addition of 10 µM of SU5402. When no IWR-1 

is present, 10 µM of SU5402 has no effect on the number of MTN neurons. The deviance is 51.626 for 5 

degrees of freedom. 

	  

	  
	  
                  Estimate  Std. Error z value Pr(>|z|)     
(Intercept)        1.9617 0.1250   
IWR1=20 -0.7916 0.2238 -3.536 0.000406 
IWR1=30 -0.9966 0.2515   -3.963 7.41e-05 
SU5402=10  0.1316 0.1712 0.768 0.442269     
IWR1=20:SU5402=10 0.6382 0.2256 2.830 0.004662  
IWR1=30:SU5402=10 0.7754 0.2553 3.038 0.002385  
	  
	  
  



Table S5: Linear model for the pea3 expression domain length as a function of BIO and SU5402 

concentration. The response of pea3 to SU5402 is represented for different BIO concentrations as 

responses are not linear over different BIO concentrations. The coefficient of determination is . R2 = 0.6615. 

	  
	  

	  
	  

 
 Estimate Std. Error t value Pr(>| t| ) 
BIO=0:Intercept 67.5305 1.5490   
BIO=1:Intercept 65.0043 1.5490   
BIO=2:Intercept 58.3442 1.5490   
BIO=4:Intercept 46.2398 1.5490   
BIO=0:Gradient -1.0115 0.3999 -2.5291 0.0128 
BIO=1:Gradient -0.3713 0.3999 -0.9285 0.3552 
BIO=2:Gradient -0.3182 0.3999 -0.7955 0.4280 
BIO=4:Gradient 0.1918 0.3999 0.4797 0.6324 
	  
	  
Table S6: Linear model for the pea3 and spry4 domain lengths as a function of dkk1 over time. Parameter 

dkk1 shows difference in change of expression between control and Tg[hsp70:dkk1b-egfp] embryos at stage 

18, parameter Stage20 shows the expression change between stages 18 and 20 in control animals, and the 

interaction parameter shows the difference of dkk1 effects at stage 18 and 20. The dkk1 effect on spry4 

domain length is large at 18, and doesn’t change much at 20, while the dkk1 effect on pea3 domain length is 

limited at 18, but is important at stage 20. The coefficient of determination is R2 = 09442 for pea3 and R2 = 

0.8219 for spry4. 

 

	  
	  
	  
pea3 Estimate Std. Error t value Pr(>|t|)     
(Intercept) 107.603 2.308   
dkk1 -4.713 3.264  -1.444 0.157     
Stage20 -4.060 3.264  -1.244 0.222     
Interaction -59.772 4.616 -12.948 4.11e-15 
 
spry4 Estimate Std. Error t value Pr(>|t|)     
(Intercept) 54.810 3.312   
dkk1 -46.470 4.683 -9.922 7.65e-12 
Stage20 -3.761 4.683 -0.803 0.427     
Interaction 7.958 6.623 1.202 0.237  	  
	  


