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Supplementary figure 1 

 

Supplementary figure 1: Additional qPCR gene expression data (a) GFP gene expression data over time 

(post-natal week, PNW, 2, 6, 12, 17 and 25) showing 2-∆∆Cq values for Rho-/-OPN1-GFP mice and OPN1-GFP 

mice. ΔΔCt values calculated by double normalising the test gene to the mean of ActB and GFP reference 

gene levels, then comparing each time point against OPN1-GFP mouse expression levels at PNW2 baseline.  

(b) Rhodopsin gene expression data for the same samples, noting the difference in y-axis magnitude. All 

values are mean ± SEM. Tissue samples collected at PNW2 (OPN1-GFP n=8, Rho-/-OPN1-GFP n=8), PNW6 (n=3, 

n=5), PNW12, (n=3, n=3), PNW17 (n=3, n=4), and PNW25 (n=3, n=3). 
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Supplementary figure 2 

 

Supplementary figure 2: Hierarchical polynomial statistical model for qPCR data (a) Equation for 

statistical analysis denoting the uncorrected test gene Cq as the dependent variable, with housekeeping 

gene (mean of Actb and GFP) Cq as the first explanatory variable and interactions included between mouse 

genotype, the gene being tested, the linear time value and quadratic time value. (b) Regression model 

residuals showed some non-normality that was concentrated in a subset of mice, but no experimental basis 

was identified for exclusion. (c) The Box-Cox profile likelihood did not suggest any transformation. (d) A 

plot of fitted values against residuals showed homoscedasticity.  
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Supplementary table 1 

 
 

Supplementary table 1: The statistical output of the polynomial model of cone cell qPCR data comparing 

Rho-/-, OPN1-GFP mice to OPN1-GFP mice over time and rate of change.  

 

A regression model, which included a quadratic polynomial relationship to time, was fitted to the qPCR 

data using the nlme package in R. Uncorrected test gene cycle quantification (Cq) was taken as the 

dependent variable, with housekeeping gene (Actb) Cq as the first explanatory variable and interactions 

included between mouse genotype, the gene being tested, and linear time as a factor (PNW2, PNW6, 

PNW12, PNW17, and PNW25). The diagnostic tests confirming a good model fit are provided 

Supplementary Figure 1. The results are also displayed graphically in Figure 1 of the manuscript.  Each 

individual gene is displayed in columns showing the magnitude of effect and p-value of each variable 

(fixed effect) in the hierarchical model. This table shows the relevant results of the polynomial model fitted 

to the repeated-measures qPCR dataset.  
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Supplementary figure 3 and table 2:  

 

 

 
Supplementary table 2: Primer pairs for distinguishing between human and mouse orthologs of CRX. 

Mouse Crx mRNA is alternatively spliced as isoform 1 (NM_007770.4) or isoform 2 (NM_001113330.1); 

however, the coding sequence of both isoforms share 87.5% homology with human CRX coding sequence 

(NM_000554.6). In both instances, the nucleotide differences are sparsely spread across the transcript. In 

an attempt to differentiate between exogenous human transgene sequence and endogenous murine 

nucleotide sequence, eight qPCR primer pairs were compared.  
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Supplementary table 3:  

 

Supplementary table 3: Primer pairs for the cone phototransduction cascade gene qPCR. The optimised 

primer pairs used in the qPCR experiment to characterise the changes in cone gene expression over time in 

Rho-/-, OPN1-GFP mice, compared to the OPN1-GFP mice as a reference.  
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Supplementary figure 4 

 

Supplementary figure 4: Development and delivery of AAV (a) Representation of the 

rAAV2/8.CAG.CRX.WPRE.pA vector structure. (b) The rAAV constructs was validated by transfecting 

HEK cells, culturing, and then staining fixed cells for CRX protein to confirm transgenic protein production 

under control of the mammalian promoter. (c) EZ Blue stained SDS gel showing electrophoretically 

separated protein bands of a protein reference ladder, concentrated AAV preparation and AAV wash. The 

three blue bands correspond to the three subunits of the AAV capsid (87, 73 and 62kDa). (d) An example 

of subretinal delivery of rAAV.CRX vector into Rho-/-, OPN1-GFP mice, with the intended retinal 

detachment visible superiorly between 10 O’clock and 2 O’clock. 
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Supplementary figure 5 

 

 

Supplementary figure 5: Cohorts and study design. (a) The study consisted of 48 Rho-/-, OPN1-GFP mice 

receiving subretinal injections of rAAV.CRX or PBS into one eye only; the fellow eye remained an 

uninjected control. (b) This cohort was followed over 14 weeks following injection (some were sacrificed 7 

weeks post injection for IHC; n=6) with ERG, OCT, cSLO and OMR, before being sacrificed for IHC. (c) 

Mice were allocated to one of two treatment groups or sham. (d) An additional 12 Rho-/-, OPN1-GFP mice 

received subretinal injections of rAAV.CRX or sham for separate qPCR analysis 3 weeks post injection. 


