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Figure S1. Schema�c overview of constructs used for func�onal studies . ( A) The wild -type (WT) 

5’UTRs of the MERTK, PAX6, and RDH12 genes were cloned in-frame into a psiCHECK™-2 dual luciferase 

vector (Promega), containing the Renilla and Firefly luciferase reporter genes under the regula�on of 

the SV40 and HSV -TK promoters, respec�vely. ( B). Depic�on of the overexpression RDH12 construct 

comprising the 5’UTR and primary open reading frame (pORF) of RDH12, for which Myc and FLAG in -

frame tags were included downstream, respec�vely. This fragment was cloned into a pcDNA™3.1(+) 

(Invitrogen) vector downstream its T7 promoter. For all constructs, 5’UTRs variants were created by 

site-directed mutagenesis to obtain mutant (MT) constructs with the variants of interest.  

Figure S2. Assessment of transcrip�on start site (TSS) confidence by CAGE-seq in re�na . 

Representa�on of the propor�on of IRD gene isoforms based on the support of their annotated TSS 

provided by CAGE-seq data derived from adult and fetal re�na.  

Addi�onal file 2 – Supplementary Figures 



Figure S3. Re�na-enriched non-canonical isoforms of the CRB1  and  RIMS2  genes. The shorter 
alterna�ve isoforms of ( A) CRB1 (ENST00000681519) and (  B) RIMS2 (ENST00000436393) contain 
5’UTRs which are completely dis�nct to those of their respec�ve canonical isoforms 
(ENST00000367400.8 and ENST00000696799.1, respec�vely). The transcrip�on start sites (supported 
by CAGE-seq) of each canonical and non-canonical isoform (indicated by arrows) are highlighted in 
yellow and blue, respec�vely. Ac�ve re�nal transcrip�on is supported by bulk RNA  -seq and Nuc -seq 
derived from human re�na. The enrichment in re�na of these isoforms is further supported by 
signatures of open chroma�n, H3K4me2, and binding of the re�na-specific transcrip�on factor CRX 
(datasets used are listed in Table S2). 



%
 5

'U
T

R
 C

ov
er

ed

V6

0

25

50

75

100

V7

Strict Padded

SureSelect Human All Exon

Figure S4. Evalua�on of 5’UTR capture by the kits mostly used for genera�ng our in-house WES data. 

Comparison of the capture performance of the SureSelect Human All Exon V6 and V7 kits (Agilent 

Technologies) considering strict or padded designs (see Methods).  
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Figure S5. Pedigrees of families carrying the 11 candidate 5’UTR variants and segrega�on analysis. 

(J) Upon clinical re-evalua�on, the sibling of F10  -gray- was found to be affected by an acquired 

vascular ocular condi�on instead of an IRD. Abbrevia�ons: WT, wild-type allele; M, mutated allele.  
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Figure S6. Secondary structure predic�on for wild-type and mutated 5’UTR sequences. Secondary 

structure analysis of the 5’UTR sequences (Ufold using default parameters) revealed different folding 

for the  (A) ARL3:c.-88G>A, (B) MERTK:c.-125G>A, (C) PAX6:c.-44T>C, (D) RD3:c.-394G>A variants in 

comparison to their corresponding wild-type 5’UTRs.  
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Figure S7. Kozak consensus sequence of all IRD gene isoforms evaluated in this study. The nucleo�des 

within the  -1 to  -10 posi�ons rela�ve to the main AUG were retrieved for all selected transcripts . 

Frequency plots corresponding to the Kozak sequences of the   (A) re�na-enriched (373) and ( B) not 

re�na-enriched canonical transcripts (76).  




