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Abstract Gene therapy has great potential to produce normal levels of FVIII or FIX in patients with he-
mophilia. After nearly 30 years of continuous development in this field, considerable progress has been made, but

there is still much room for improvement. AVV is the primary carrier of gene therapy for hemophilia. Researches
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will focus on improving the design of viral capsids, transgenes and promoters in order to pursue higher transduction

efficiency, lower immune response and predictable treatment results. Compared with the almost 100% transduction

efficiency of animal models, there are still shortcomings in achieving high transduction efficiency and high expres-

sion of coagulation factors in human hepatocytes. At the same time, attention should be paid to avoid the risk of cell

stress caused by protein overload. Although gene therapy for hemophilia still faces specific challenges, safer, more

effective and even personalized treatment plans will be developed in the future to truly improve the quality of life of

hemophilia patients and even cure them.
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Table 1

Considerations for AAV vector design

H b
Goal

AR B
Ideal properties

Target tissues for optimal therapeutic
benefit

Achieve optimal therapeutic transgene

expression levels

Limit or control host immune response to

the vector

Minimize the risk of vector-associated

genotoxicity

Achieve therapeutic safety

Optimize CMC

A vector that shows a high predilection for target tissue, or tissue tropism, and
also limits off-target specificity ©*"

Tissue-specific promoters may be incorporated into the expression cassette to
increase tissue specificity

Posttranscriptional regulation can decrease off-target tissue expression 2!
Adequate levels of transgene expression for optimized health and well-being
Durable transgene expression

Preexisting host Nabs are either not present or, if present, are low enough to
avoid blocking transduction or causing a life-threatening immunologic response

Host cellular-immune response to vector is minimized, and if a cellular-im-
mune response does occur, it is adequately controlled by immune suppression,
with the goal of preserving expression of the therapeutic protein !

Vector does not cause insertional mutagenesis, caused by the disruption of host
genes at the integration site, which could lead to cancer

Vector-encoded regulatory elements, such as promoters, do not activate expres-

sion of oncogenes following genomic integration
Vectors are designed to minimize innate immunogenicity

Capsid and expression cassette efficiency for each application are maximized to

minimize the vector dose required

Rigorous QC of components to ensure consistency and safety of the gene

therapy product

Optimized manufacturing processes to ensure high purity and high yields of

clinical vectors

CMC: B2 A= Fidzib; QC: Bl o
CMC: chemistry, manufacturing, and controls; QC: quality control.
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