


. 

Figure S1. Analysis of microarray data. A. Hierarchical clustering of all transcripts shoeing significant 

changes in any of the four conditions. B. Bar graph shows the average gene intensity in the non-

induced ectoderm (NIE), the mesoderm-induced ectoderm (MIE), the anterior pre-placodal region 

(aPPR) and posterior pre-placodal region (pPPR). Error bars represent SEM. These data replicate 

previous findings27.  
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Figure S2. Expression patterns new factors identified by the microarray. In situ hybridisation shows 

gene expression at primitive streak (HH4), head fold (HH5-7) and early somite (HH8). NPB: neural plate 

border; NP: neural plate; PPR: pre-placodal region. 
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Figure S3 Expression patterns new factors identified by the microarray. In situ hybridisation shows 

gene expression at primitive streak (HH4), head fold (HH5-7) and early somite (HH8). NPB: neural plate 

border; NP: neural plate; PPR: pre-placodal region. 
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Figure S4. Changes in Otx2 and Gbx2 expression in response to the lateral head mesoderm and the 

prechordal mesendoderm. Line graph displaying the normalised expression values of Otx2 and Gbx2 

at 3, 6 and 12 hours in response to both mesodermal tissues. Note: while Gbx2 is strongly induced by 

the lateral head mesoderm (lHM; blue), the level of induction by the prechordal mesendoderm is 

extremely low (pME; dark orange). Otx2 is induced by both tissues (pME: light orange; lHM: grey), but 

induction rapidly declines in response to lHM grafts. 
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Figure S5. Comparison of the genes induced by the lateral head mesoderm and the prechordal 

mesendoderm. A. Venn diagram showing genes induced after 3, 6 and 12 hours. * these transcripts 

are induced, however since expression levels are extremely low were excluded from the analysis (see 

Figure S4). 
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Figure S6. Genes regulated by the anterior and posterior neural plate. A, B. Experimental design. A’, 

B’. Transcripts induced (yellow) or repressed (magenta) in the extraembryonic ectoderm by the 

anterior (aNP) or posterior neural plate (pNP) (p-value <0.05; fold-change > 1.2) 3, 6 and 12 hours after 

grafting. A’’: genes induced by the aNP at 12 hours are normally expressed in the anterior neural plate, 

the anterior PPR or both. B’’: genes induced by the pNP at12 hours are normally expressed in the 

posterior neural plate, the posterior PPR or both. 
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Figure S7. Signalling factors mediating PPR induction by the mesoderm. FGF, BMP and Wnt 

signalling was modulated as described in the text. The behaviour of transcripts activated (green) or 

repressed (red) by the lateral head mesoderm (top) or the prechordal mesendoderm (bottom) were 

assessed for their response to different signals or tissue/factor combinations. Table shows up- 

(yellow) or downregulation (magenta) of a transcript compared to controls at 3 hours or 6 hours 

after each manipluation (p-value <0.05; fold-change > 1.2); no change is shown in white. FGF8: graft 

of FGF8 coated beads compared to control beads. lHM/SU: lateral head mesoderm + SU5402 coated 

beads compared to lateral head mesoderm + DMSO coated beads;  pME/SU prechordal 

mesendoderm + SU5402 coated beads compared to prechordal mesendoderm + DMSO coated 

beads. lHM/BIO: lateral head mesoderm + BIO coated beads compared to lateral head mesoderm + 

DMSO coated beads; pME/BIO prechordal mesendoderm + BIO coated beads compared to 

prechordal mesendoderm + DMSO coated beads. lHM/BMP4: lateral head mesoderm + BMP4 

coated beads compared to lateral head mesoderm + control beads; pME/BMP4 prechordal 

mesendoderm + BMP4 coated beads compared to prechordal mesendoderm + control beads. Dorso: 

Dorsomorphin treated extraembryonic ectoderm 
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Figure S8. Predicted network modelling interactions during PPR induction. A. Interactions above 

importance measure of 0.02 from GENIE3 algorithm plotted in cytoscape. Nodes are size- and colour-

coded according to their outdegree with large and red nodes having the highest outdegree, and 

small/blue the lowest. Edges indicating interactions are coded according to importance measure (high: 

thick lines; low: thin lines). B-D. The network segregates into three community clusters Cluster G1, G2 

and G3. 
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Figure S9.  Nearest neighbours of genes connected to Six1, Six4 and Eya2. Six1, Eya2 and genes 

present at 3 hours and 6 hours (yellow) were isolated from the GENIE3 network together with their 

first neighbours (red). Arrows indicate the predicted direction of regulation. These data were used to 

construct the BioTapestry network in Figure 7. 
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Figure S10: Electroporation of control morpholinos. Embryos were electroporated with control 

morpholino at HH4+ and assayed for Foxi3 (A, A’: brown MOs, 4/5 normal), Dlx6 (B, B’: brown MOs, 

4/4 normal), Pdlim4 (C, C’: brown MOs, 4/4 normal), Six1 (D, D’: brown MOs, insert traverse section; 

4/4 normal), Eya2 (E, E’: green fluorescent MOs, 6/6 normal). 
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Figure S11: Positive controls for signalling experiments. A. The neural plate labelled by Sox2 is 

narrowed in the presence of BMP4 coated beads (arrow head); compare by white bar on the 

experimental and yellow bar on the control side.  B-C. Embryos grown in the presence of DMSO for 12 

hours show normal somite development (n=5); E. increased magnification of somites. D-E. Embryos 

grown in the presence of the BMP antagonist Dorsomorphin (20µM) for 12 hours display expanded 

somites (n = 3); E. increased magnification of somites. F. Control embryos grown in the presence of 

DMSO show no heart defects. G. Embryos grown in the presence of 30µM IWR-1 display heart defects, 
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including enlarged or malformed hearts (n=9). H. Pitx2 expression in the lateral plate mesoderm is 

confined to the left side in control embryos (n= 3). I. When grafted to the right side of the node, beads 

coated with 100µg/ml Shh induce symmetric Pitx2 (black arrow, n = 2). J. Cyclopamine (1µM) coated 

beads grafted to the left side of the node lead to the loss of Pitx2 (n = 3). K. lHM grafted together with 

Shh-coated beads do not induce anterior markers like Six3. L-M. pME grafts induce the expression of 

Otx2 in host epiblast (3/3); black line indicates level of section shown in N. black arrow: Otx2 

expression, brown arrow: QCPN stained quail pME). 

Supplementary Table 1. Microarray data. Transcripts showing significant changes of expression in at 

least one condition (sheet 1) and extracted transcription and signaling factors. The latter are labelled 

according to the clusters shown in Figure S1. 

Supplementary Table 2. List of the transcripts induced by the lHM  >1.2 fold change or repressed <0.8 

fold change, <0.05 P-value. 

Supplementary Table 3. Genes included on the NanoString probe set and their target sequence. 

Supplementary Table 4. Data for all NanoString experiments showing all statistically significant genes 

(Students 2 tailed t-test P-value <0.05). 

Click here to Download Table S1

Click here to Download Table S2

Click here to Download Table S3

Click here to Download Table S4
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http://www.biologists.com/DEV_Movies/DEV147942/TableS4.xlsx
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YEATS4 ChEST9i5 756 

ZBTB16 ChEST1038b13 594 

ZFP161 ChEST309m24 869 

ZIC1-AUTO ChEST459n6 793 

ZFHX3 ChEST472l4 733 

ZNF217-AUTO1 ChEST192n15 820 

ZNF462 ChEST236b12 920 

Signalling Molecules  

CXCL14 ChEST896P24 1200 

HOMER2 ChEST795g2 846 

KREMEN1-LIKE ChEST751a10 1100 

LRP11 ChEST661h3 710 

Chromatin modifying enzymes 

CHD7 ChEST757h23 901 

DNMT3A ChEST425j12 890 

DNMT3B ChEST405f22 820 

SETD2 ChEST525a17 790 

WHSC1 ChEST899n11 860 

 

Supplementary Table 7. List of all EST clones used for in situ hybridisation.  
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