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In this project, we aimed at regulating frataxin (FXN) expression level in

FRDA fibroblast cell line with HSV-1/AAV hybrid vector which contains

mutant AAV2 rep and has advantageous due to large transgene capacity.

Also with providing nontoxic and stable gene delivery, it will be more safe to

use HSV-1/AAV hybrid vector for CNS-directed gene delivery.

In addition, we suggest that using FXN promoter and fragment of the FXN

intron 1 on our design will be beneficial to obtain physiological frataxin

expression. Also as a second strategy, AAV9 vectors are designed with

hybrid dual vector approach which may have a potential to rescue frataxin

deficiency with delivering large transgene and according to our

observations, differs from the other AAV vector studies related with

Friedreich’s Ataxia.

With analyzing advantageous and disadvantageous parts of both strategies,

we hope these studies will be more applicable with further studies and be

beneficial for potential gene therapy studies of FA.
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SOCIAL IMPACT

We aimed at raising awareness with publishing journal, hanging posters,

sharing informations and starting a serie called Understanding FA.

In conclusion, using HSV-1/AAV hybrid amplicon vector with mutant AAV2 rep

for delivery of frataxin with including a fragment of intron 1 which has an

important role for regulating frataxin expression level may provide nontoxic,

long-term physiological frataxin expression in the central nervous system.

Also as an alternative strategy, hybrid dual vector approach with serotype

AAV9 may be a potential approach however it seems disadvantageous

compared to HSV-1/AAV hybrid amplicon vector approach mainly due to

lacking a fragment of intron 1.
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Figure 3.  Gene design for HSV-1/AAV hybrid amplicon vector which includes FXN promoter, 5’UTR, Start codon, 

FXN-203 with a fragment of intron 1 and linked to GFP by P2A element. Also, stop codon and SV40 polyA are shown 

at the 3’ section.
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AAV vectors are widely preferred for gene delivery to the CNS (Lentz, Gray,

& Samulski, 2012).However, one of the disadvantages of AAV vectors is

having a limited packaging capacity and it is reported that genes with a CDS

exceeding 3.5 kb are not able to package into a single AAV (McClements &

Maclaren, 2017). The notion of delivering large gene with AAV Vector to

obtain physiological frataxin expression led us to consider dual vector

approach.

HSV-1 amplicon vector is widely preferred for

the CNS studies. However, Oehmig et al.

(2007) demonstrated that the usage of HSV-

1/AAV hybrid amplicon vector will overcome

the unstability of the transferred amplicon DNA.

Figure 2.  Schematic representation of the HSV-1/AAV hybrid amplicon. This amplicon includes the FXN 

promoter for the main design and CMV promoter as an alternative, transgene, SV40 polyA, HSV-1 oriS: HSV-1 

origin of replication, HSV-1 pac: packaging signal, colE1: bacterial origin of replication,  ampicillin resistance

gene, mutant AAV2 rep and two AAV ITRs: Inverted terminal repeats.

Figure 4. Gene design for hybrid dual AAV Vector with serotype 9, which includes FXN promoter, 5’UTR, Start 

codon, FXN-203 linked to GFP by P2A element. Also, WPRE and SV40 polyA are shown at the 3’ section.

Figure 1. General schema of the project
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