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ABSTRACT
Motivation:  In all metazoans, sight depends on the intimate relation and combined function between photoreceptors and 
pigmented cells, which derive from common precursors through the bifurcation of a single gene regulatory network (GRNs) 
into two mutually exclusive developmental programs; the neural retina (NR) and retinal-pigmented epithelium (RPE). Studying  
how GRNs guide the differentiation of these tissues is an essential step to better understand the molecular bases of retinal 
degenerative diseases and the dynamics of  embryonic  development.  Here we use the development  of  the optic  cup in 
zebrafish  (Danio  rerio)  as  a  vertebrate  model  organism,  while  continuing a  well-established line  of  work  that  previously  
identified active cis-regulatory elements in each NR/RPE domain and captured the transition states of genetic networks using 
ATAC-seq and scRNA-seq epigenomics techniques respectively from different pools of sorted cells derived out from distinct 
domains of the optic cup at several stages of development. In this study we plan to functionally analyze a battery of candidate  
genes that are relevant transcription factor/targets in multiome analysis from ATAC-seq and slightly to strongly overexpressed 
in pseudobulk differential expression analysis from scRNAseq at 18-somite stage. Among the genes chosen for functional  
analysis, there are 5 from the retina, 6 from the RPE, 2 from the optic stem, 2 from the diencephalon and another 2 from the  
telencephalon, together with characterized genes whose expression are well-known to serve as experimental controls: vsx2, 
bhlhe40, vax1, gbx2 and emx1 respectively for each type of tissue.
Methods:  To carry  out  the  functional  analysis  of  the  previously  identified  genes  we  are  following  a  fluorescent  in  situ 
hybridization (FISH) protocol performe on wildtype zebrafish embryos fixed at 18h post-fertilization. This is a powerful and  
commonly used technique in whole-mounted embryos to assess phenotype, allowing us via super-resolution microscopy to 
examine temporal  and spatial  patterns of  gene expression by visualizing its  mRNA with a fluorescent  riboprobe able to  
specifically recognize a DNA sequence. The first step was the identification of species-specific mRNA sequences and the 
design of primers for each candidate gene to reduce the risk of non-specific binding of the riboprobes or background signal.  
The synthesis of riboproteins was carried out after amplifying and purifying the cDNA sequences ordered. 
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