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Purpose: Human-derived cellular models can provide a 

specific tool to test new therapeutic approaches for retinal 

degenerative diseases. Mutations in AIPL1 are associated with 

Leber Congenital Amaurosis (LCA), an early onset severe 

retinal dystrophy currently devoid of treatment. We decided to 

establish a cellular model of AIPL1-LCA by differentiating 

photoreceptor precursors (PPR) from induced pluripotent stem 

cells (iPS) obtained of a LCA patient  and phenotypically 

characterize the disease by measuring phosphidiesterase 6b 

(PDE6B) deficit, being this the main phenotypical characteristic 

of  th disease in AIPL1-LCA animal models. 
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Methods: Skin biopsy was obtained from a LCA patient with a 

confirmed Cys89/Arg homozigous mutation and from a healthy 

control after informed consent and approval from the Hospital 

Ethics Comitee. Primary cells were reprogrammed to iPS vi 

viral transduction and viral clearance was checked by gene 

expression of ectopic markers. Stemness status of iPS clones 

was assessed by the expression of specific markers both by 

rtPCR and immunofluorescence, embryoid body and teratoma 

formation and generation of the three germ layers. Sanger 

sequencing of the genomic region corresponding to the 

mutation was used for genotyping. Differentiation of iPS clones 

towards PPR was performed using a well-established protocol 

(Boucherie C. et al. (2013) Stem Cells.;31(2):408-14) at both 

normoxic (20%O2) and hypoxic (3%O2) conditions. Expression 

of markers of the photoreceptor differentiation was determined 

by rtPCR, qPCR  and immunofluorescence at days 0, 5, 10 and 

30 of the protocol. Western blot and rtPCR were used to 

measure PDE6B protein and gene levels.                 

Results: Primary cells of patient and control have been 

successfully reprogrammed into iPS cells. All generated iPS 

clones expressed the specific markers of pluripotency SSEA-4, 

TRA-1-81, OCT4 and NANOG and showed the absence of the 

Sendai viral reprogramming genes. Healthy- and AIPL1-iPS 

clones were able to generate PPR at both hypoxic and 

normoxic culture conditions. At days 5 and 10 of the 

differentiation protocol, inmunofluorescence and rt-PCR 

showed an increase in the expression of: PAX6, RAX, SOX9, 

CHX10, RCVN and NRL and no expression of iPS markers. At 

day 30, qPCR measurement shows an increase in gene 

expression for PDE6B of 3.2+/-1.7 fold and RHO 7.4+/-2.1 fold 

and positive immunostaining for NRL, RHO, CRX and TUJ20. 

In any culture condition, the amount of PDE6B protein in LCA-

PPRs is decreased compared to Healthy-PPRs, while gene 

expression of PDE6B isoforms is not changed, as expected. 

AIPL1 and OPSIN protein levels are not affected by the 

mutation. 

Conclusions: Human PPR cellular model for LCA 

recapitulates the main phenotypical finding in AIPL1-LCA 

animal models showing a decrease in PDE6B protein. Mutant 

AIPL1 protein is expressed but dysfunctional, affecting not the 

PDE6B gene expression but its protein level. This model may 

be useful for therapeutical assays. 

Fig 2. Differentiation towards  

photoreceptor precursors and 

characterization.  
A) Scheme of the differentiation proccess. 

B) Immunostaining for specyfic markers of 

the photoreceptor lineage at days 5 and 

30. C) rtPCR for markers of photoreceptor 

differentiation; days 0, 5, 10 and 30. D) 

qPCR quantification of PDE6B and Rho 

gene expression along the protocol.  
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Fig 1. Reprogramming and characterization of iPS clones. A) Scheme of the 

proccess. B) Clearance of viral gene expression; iPS p1, iPS clone on passage 1; iPS p6, iPS 

clone passage 6. C) Gene expression of internal pluripotency markers checked by rt-PCR. D) 

Embryoid body formation and rt-PCR of markers of the three germ layers. EB, Embryoid 

bodies. E) Immunostaining for internal pluripotency markers. F) Teratoma formation and 

generation of tissue from three germ layers. G) Genotyping of iPS lines by Sanger 

sequencing; arrow shows the nucleotide change.  
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Fig 3. PDE6b protein and gene expression A) WB for 

PDE6B, AIPL1 and Opsin protein levels in LCA and healthy 

PPRs after differentiation under normoxic or hypoxic 

conditions. B) Gene expression for PDE6B gene checking 

the three described isoforms in PPRs of both genotypes.  
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