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Table S1: References list for the chosen concentrations in this study. 

Treatment  Concentrations References  

Geldanamycin  0.01, 0.1, and 1 µM  Wu et al., 2010; Karkoulis et al., 2013 
Kifunensine   1, 10 and 100 µM      Kosmaoglu et al., 2009; Saeed et al., 2011; Elfrink et al., 2013 

NMS-873  0.5, 1 and 5 µM  Lin et al., 2017; Bastola et al., 2017 
Bortezomib  0.01, 0.1, and 1 µM  Hili et al., 2009, Obeng et al., 2006 

 

 

 
Figure S1: Rhodopsin localization in RHOP23H and RHOWT retinal organotypic cultures. Fluorescent labeling in 
cryosections designates the location of rhodopsin (red staining) in RHOP23H and RHOWT organotypic retinal 
cultures at PN15, explanted at postnatal day 9 and cultivated for 6 days (PN9 DIV6). Scale bar is 50 µm. OS: outer 
segment, ONL: outer nuclear layer, RHO: rhodopsin, WT: wild type. 

 
 

 
Figure S2: Pharmacological interference in the VCP/proteasome axis increases the organization of cone 
photoreceptors in RHOP23H retinal organotypic cultures. Fluorescent labeling in cryosections designates the 
location of cone arrestin (red staining) in RHOP23H retinae organotypic cultures at PN15, explanted at postnatal day 
9 and cultivated for 6 days (PN9 DIV6), treated with corresponding vehicles (H2O or DMSO) or Hsp90 inhibitor 
GA (1 µM), ERM1 inhibitor KIF (100 µM), VCP inhibitor NMS-873 (5 µM), and proteasome inhibitor BO (1 µM). 
Retinae treated with VCP or proteasome inhibitors but not with GA or KIF showed increased cone length and 
migration to the ONL. Scale bar is 50 µm. ONL: outer nuclear layer, GA: Geldanamycin, KIF: Kifunensine, BO: 
Bortezomib. 

 



 

Figure S3: Modulation of the VCP/proteasome axis improves retinal structure in RHOP23H retinal organotypic 
cultures. Retinae of RHOP23H transgenic rats were explanted at postnatal day 9 and cultivated for 6 days (PN9 
DIV6), treated with corresponding vehicle (DMSO) or VCP inhibitor NMS-873 (5 µM), and proteasome inhibitor 
BO (1 µM). Scale bar is 20 µm. ONL: outer nuclear layer, INL: inner nuclear layer, GCL: ganglion cell layer, BO: 
Bortezomib. 

 

 

Figure S4: Representative image of Western blot detection of rhodopsin for the lysate of RHOP23H organotypic 
retinal explants at PN15, explanted at postnatal day 9 and cultivated for 6 days (PN9 DIV6), treated with DMSO 
(1%), NMS-873 (5 µM), and BO (1 µM). Densitometric analysis of RHO band intensities (37 kDa) in the treated 
retinae to the vehicle treated control showed increased RHO expression after inhibition of VCP or proteasome in 
RHOP23H retinae. The data are presented as mean ±SD, and one-way ANOVA analysis was performed. *p<0.05. 
RHO: rhodopsin, BO: Bortezomib. 
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