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Supplementary Discussion 

We have collected the datasets of retina zebrafish both wild type and mutant pde6c from NCBI-

SRA, checked the quality, removed adapters, and identified differentially expressed genes 

(DEGs) and their respective functional pathways. We have found 216 up-regulated genes and 

3527 down-regulated genes in the mutant compared to the wild-type. Functional enrichment 

analysis revealed that most genes are involved in small molecule binding (171 genes) and 

nucleoside phosphate binding (164 genes) molecular functions.  DEGs are involved in system 

development (184 genes), animal organ development (141 genes) and cellular developmental 

process (121 genes) of biological process and also involved in the macromolecular complex (169 

genes), cell periphery (107 genes) and plasma membrane (105 genes) of cellular components 

respectively. 

The pathway enrichment analysis and gene-gene network analysis revealed that the DEGs are 

involved in various KEGG functional pathways such as Phototransduction pathway, Phagosome 

pathway, Glycolysis / Gluconeogenesis pathway, Insulin signaling pathways, respectively. The 

twelve genes are involved in Phototransduction pathway (Gnat1, gnat2, rho, calm3b, calm2a, 

pde6a, gnb1b, grk1b, grk1a, grk7a, rgs9a, and rcvrna) and down-regulated in pde6c mutant 

zebrafish. Zhang et al. [1] reported that the role of Phototransduction pathway genes in retinal 

degeneration. Stearns et al. [2]  researchers described that the mutation of pde6 gene causes rapid 



cone photoreceptor degeneration in the zebrafish model. Our results also strongly correlated with 

the above studies findings.  

The seventeen genes are involved in phagosome pathway (itgav, sec61a1, atp6v1e1b, atp6v0ca, 

atp6v0b, atp6v0d1, calr, atp6v1g1, rab5aa, atp6v1c1a, tuba1b, tubb5, cybb, atp6v1aa, tuba2, 

canx, atp6v1f, atp6v1c1b, atp6v0a1b, atpv0e2, itgb5, tuba1c, actb1, actb2 and tubb2b) and 

down-regulated in pde6c mutant. These genes interact with each other and involved in retinal 

degeneration. 

The fifteen genes are involved in Glycolysis/Gluconeogenesis pathway (tpi1a, ldha, ldhba, dlat, 

pgam1b, aldh7a1, aldoaa, pck1, dldh, gapdhs, pgk1, hk1, pfklb, tpi1b, and g6pc3) and down-

regulated in mutant zebrafish except for g6pc3 gene (up-regulated).  

The twenty-four genes are involved in insulin signaling pathways (ppp1cb, prkci, flot2a, insra, 

insrb, gsk3b, calm3b, mtor, ppp1cab, calm2a, mknk2b, pck1, irs2a, prkacba, braf, grb2b, 

rps6kb1b, prkag1, hk1, prkar1ab, prkar2aa, pik3r1, mapk8b, and g6pc3) and down-regulated in 

mutant zebrafish.  

Interestingly, along with down-regulated genes some of genes were up-regulated in the mutant 

zebrafish mainly calcium homeostasis modulator 2 (calhm2), connexin 32.2 (cx32.2), connexin 

41.8 (cx41.8), tenomodulin (tnmd), fibroblast growth factor 1b (fgf1b), tumour necrosis factor 

receptor superfamily, member 1a (tnfrsf1a), Kruppel-like factor 1 (erythroid) (klf1), glucose 6 

phosphatase, catalytic, 3 (g6pc3), syntaxin 2a (stx2a), phospholipase A2 group XIIA (pla2g12a), 

neuralized E3 ubiquitin protein ligase 2 (neurl2), pleckstrin (plek), src kinase associated 

phosphoprotein 1(skap1), acyl-CoA thioesterase 11b (acot11b), uroplakin 1a (upk1a), 

secretagogin EF-hand calcium binding protein (scgn), opsin 1 (cone pigments) medium-wave-

sensitive 3 (opn1mw3), claudin a (cldna), G protein-coupled receptor 39 (gpr39), solute carrier 

family 16, member 9a (slc16a9a), HtrA serine peptidase 1b (htra1b), tetraspanin 13a (tspan13a), 

tescalcin a (tesca), ELF1 homolog, elongation factor 1(elof1), prosaposin (psap), major 

histocompatibility complex class I LAA (mhc1laa), caspase 6 apoptosis-related cysteine 

peptidase (casp6), fibroblast growth factor 17 (fgf17), amyloid beta (A4) precursor protein-

binding, family B, member 1 interacting protein (apbb1ip), guanine nucleotide binding protein 

(G protein) alpha 15 (Gq class) tandem duplicate 1 (gna15.1), rho/rac guanine nucleotide 

exchange factor (GEF) 18a (arhgef18a), ATPase, Na+/K+ transporting, alpha 1a polypeptide, 



tandem duplicate 4 (atp1a1a.4),  phosphoenolpyruvate carboxykinase 1 (pck1), 

prolylcarboxypeptidase (angiotensinase C) (prcp), protein kinase, cAMP-dependent, catalytic, 

beta a (prkacba), transcription factor EC (tfec), phosphomevalonate kinase (pmvk), 

transmembrane protein 8C (tmem8c), dipeptidyl-peptidase 7 (dpp7) and aerolysin-like protein 

(aep1) respectively. 
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