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Introduction
Bardet-Biedl syndrome (BBS) is a rare autosomal recessive disorder associated with primary cilia dysfunction, 
presenting with retinal dystrophy and progressive visual loss, amongst other clinical features. BBS1 is the most 
common mutated gene found in BBS, with the missense BBS1 M390R mutation being the most common allele. 
The present study aims to explore the therapeutic potential of an ocular gene therapy to rescue and further 
prevent progression of retinal degeneration associated with BBS1 deficiency.  To this end, we developed two 
different BBS1 vectors and delivered them localy into the subretinal (SR) space of the Bbs1M390R/M390R 
(M390R)1,2 mouse model at two different developmental stages. The rescue efficiency of M390R mice was 
assessed by electroretinography (ERG), retinal outer nuclear layer (ONL) thickness and BBS1 ocular expression.
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AAV2/8-CMV-hBBS1 subretinal delivery in the mouse Bbs1M390R/M390R model of Bardet-
Biedl Syndrome suggested functional ERG restoration up to 11 months after treatment. 
Delivery of the AAV2/8-RK-hBBS1 vector achieves a modest short-term recovery of the 
ERG responses 3 months after delivery, although this rescue is not sustained after 11 
months of treatment. The AAV2/8-CMV-hBBS1 vector treatment provided functional 
restoration and histological preservation of the ONL as demonstrated via ERG responses 
and histologic assessments up to 11 months post-treatment, including BBS1 protein 
expression. The functional ERG restoration in the retina was established with little to no 
toxicity. These data provide support for the potential therapeutic benefit and continued 
development of AAV2/8-CMV-hBBS1 in Bardet-Biedl Syndrome.
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Methods

Adeno-Associated Viral (AAV) 2/8 vectors expressing the human BBS1 gene under the 
ubiquitous cytomegalovirus (CMV) , or the photoreceptor specific rhodopsin kinase (RK) 
promoter, were delivered at a dose of 109 vg. Vectors were delivered via Subretinal (SR) 
injection. Mice were injected at postnatal day (p) 7 to 9 (p7/9) or one month of age (p30).

Results

Discussion and Conclusions

Figure 2. ERG measurement of Scotopic b-Wave Response at 3, 6 and 11 Months after SR injection 
of AAV2/8-CMV-hBBS1 and AAV2/8-RK-hBBS1 vector at p7/9 and p30 (1 month) in M390R mice. 
Animals treated at p7/9 with AAV2/8-CMV-hBBS1 showed a significant increased responses at 6 months 
post-treatment, and at 6 months post-treatment for the 1-month treated mice. (* p ≤ 0.05). M390R animals 
treated with AAV2/8-RK-hBBS1 did not show a significant change in retinal function compared to the 
untreated group.

Figure 4. hBBS1 protein localises to the photoreceptor cilia within the retina 11 months after injection. 
Immunostaining of hBBS1 of untreated and AAV2/8-CMV-hBBS1 treated M390R retinas shows rescue of 
BBS1 expression and localisation in the photoreceptor cilia as well as an ONL thickness indicative of a 
prevention of photoreceptor cell degeneration. Scalebar: 50 μm.
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Figure 3. ERG measurment of Scotopic a and b-Wave, and Photopic b-Wave response in a subset of 

treated mice (5/8). ERG responses in a subset of responder mice treated at P7/9 show a significant increase 

in treated mice at 11-months post-treatment for scotopic a and b-Waves, and photopic b-Waves. 

(* p ≤ 0.05; ** p ≤ 0.01; *** p ≤ 0.001)

Figure 1. M390R mice present with retinal 
degeneration and loss of visual function at 
6 months of age. A. Scotopic ERG 
measurement for 6 months old, showing 
reduced scotopic a- and b-Wave amplitudes. 
B. Photopic ERG measurements show no 
significant difference detected in photopic a-
Waves. WT (n=5) and M390R (n=6). C. 
Histology of WT and M390R retinal sections 
with BBS1 (red) and cilia marker gamma 
tubulin (green). DAPI (blue) labels nuclei and 
defines the outer nuclear layer (ONL). 
Scalebar: 50 μm. 
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Figure 5. AAV2/8-CMV-hBBS1 vector does not present toxicity. No statistically significant difference was 

found between treated and untreated P7/9 wild-type animals 11 months post-treatment.

Conclusions
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