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Figure S1. Characterization of iPSC cells. (A) Karyotyping result of the EFEMP1WT, EFEMP1R345W 

and EFEMP1corrected iPSCs. (B) Immunostaining of stem cells markers TRA-1-60 and OCT4. (C) 

Immunostaining of stem cells marker NANOG. 



 

Figure S2. Proteomic analysis of iRPE cells. Expression level of the 37 DEPs shown in Fig. 2(A) 

determined by mass spectrometry. The order of the proteins is ranked by the mean expression 

level of the diseased group. EFEMP1WT(n=6), EFEMP1R345W (n=6), and EFEMP1corrected clones 

(n=6). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S3. Expression of CES1 in two healthy donor and two DHRD patient iRPE cells. The cell 

lysates from iRPE derived from healthy donor #2, #3 and DHRD patient #2, #3 were 

determined by western blot. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S4. Absence of cytokine changes and UPR in DHRD patient-derived iRPE cells. (A) IL-

1, (B) IL-6, (C) IL-18, (D) TNF-alpha, (E) IFN-alpha and (F) TNF-beta cytokine level in the 

supernatant of EFEMP1WT (n=12), EFEMP1R345W (n=12), and EFEMP1corrected (n=16) iRPE cell 

cultures. One-way ANOVA analysis showed no significant differences between the groups. 

Note: The scale range of each graph was set according to the range of the standard provided 

in the respective ELISA kits by the manufacturer. (G) Real-time PCR analysis of UPR-related 

gene expression level in EFEMP1WT (n=5), EFEMP1R345W (n=6), and EFEMP1Corrected (n=8) iRPE 

cells. Geometric mean and standard deviation were used to determine the p-values. Data 

represented as geometric mean ± geometric SD. One-way ANOVA analysis showed no 

significant differences between the groups. 



 

 

Figure S5. Immunocytochemistry of UPR markers. The staining of HSPA5 (left column) and 

DDIT3 (middle column) of the EFEMP1WT, EFEMP1R345 and EFEMP1corrected iRPE. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Figure S6. Relative expression of CES1 in retina. The CES1 mRNA level in of retina tissue 

derived from human autopsy and human iPSC-derived retinal organoid were determined by 

qPCR. The data is presented as the ratio of the level in retina/the level in RPE. Data 

represented as geometric mean ± geometric SD. (n=2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Figure S7. EGF treatment ameliorates intracellular lipid droplet accumulation and improve 

cholesterol efflux in EFEMP1R345W iRPE. (A, B) The amount (A) and size (B) of the lipid 

droplet detected in EFEMP1R345W iRPE with or without the treatment of 100 mM EGF for two 

weeks. (C) The cholesterol efflux of EGF-treated or untreated EFEMP1R345W iRPE. Data 

represented as mean ± SD. (n=2) 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Figure S8. Overexpression of EFEMP1 in HEK293 cells. The HEK293 cells were transfected with 

pcDNA3.1 vector expressing either EFEMP1WT or EFEMP1R345W for 96 hours. The expression of 

EFEMP1 in cell lysate or culture supernatant was verified by western blot. HEK293 cell without 

plasmid transfection was used as a negative control. 

 

 

 

 

 

 

 

 

 

 

 



 

 

Table S1. Off-targeting analysis of gene-corrected iPSC clone. The genomic DNA of 

EFEMP1corrected iPSC clone was extracted after CRISPR engineering. The 11 loci that resemble 

the protospacer used for gene correction were amplified by PCR and analyzed by Sanger 

sequencing. The mismatched nucleotides are marked in red.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Table S2. Primers used for real-time qPCR. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Table S3. Normalized MS/MS result of the 37 DEs shown in Figure S2. 

 

 

 


