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What is gene therapy?

Gene therapy is a technique for correcting defective genes responsible for disease development. The most common approach for correcting faulty genes is to insert a “normal” gene into the genome to

replace an “abnormal” disease-causing gene.

OBIJECTIVES : The aim of this work is know the general appropriate modifications of viral vector to lead correctly the genetic material to interest tissue and describe the AAV virus to understand how it

has been used in experiments to cure Diabetes mellitus type 1.
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: : : : : Y el I A G N l L2 : Plasmid containing the ;
Diabetes Mellitus type 1 is a disease caused by an autoimmune BNy T peeril (AAVs) are small 4.7 kb near single-stranded (ss) DNA P gt Helper plasmid

: . : : : ST S A R, , y , A
destruction of the insulin-producing [-cells of the islets of TR VO e i TR Dependoviruses that belong to the Parvoviridae family. [1] i L —_—

promoter  therapeutic gene

W A TANT R R R e eV o A B )
Langerhans in the pancreas resulting in absolute insulin deficiency. b A R P M
g\ /oo WS Advantages of use AAV as a vector :

Disease causes a chronically raised blood glucose concentration, A N Sl Ao N Calchum phosphate. g

Adenovirus helper genes

: L Figure 1. Insulinitis. Chrbnic.inflammatory
which can be causes subsequent complications. cell infiltrate [3] = | ack of any associated human disease.

2

5
Srs e
S

" Broad host range.

Although the causes of type 1 diabetes are not fully understood, several environmental factors such as viral i T—
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Gene therapy treatments for type 1 diabetes
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means of improving or restoring normoglycemia.
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Patients with an advanced stage of Diabetes type 1 cannot be restore normal insulin level production by preventive gene therapy, due to the high " Beta cell progenitors/
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be employed alone or in combination. Extracted from Gene- and cell-based therapeutics for
type | diabetes mellitus. Gene therapy,2003;10.

Insulin and Glucokinase gene transfer to skeletal muscle corrects diabetes in dogs

RESULTS

This approach, demonstrates that it is possible to generate a “glucose sensor” in skeletal muscle through coexpression of
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glucokinase and insulin. The genes were one-time intramuscular administration in diabetic dogs through adeno-associated viral R X (AAVA-Ins
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Figure 6. The dogs on twice daily insulin were Figure 7. Expression of insulin alone. The ability
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Therefore, the regulation of glycemia was achieved by coexpression in skeletal DogDb3+Ins/Gcek
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muscle of glucokinase and low levels of insulin. [2]
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Five diabetic dogs were treated with one of the following: Figure 5. The mechanism of glucose-stimulated
insulin secretion from the B-cell. [3]
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A. Insulin, administered twice daily. (Fig .6) Time (days) Time (days)

B. Intramuscular injection of the glucokinase gene alone (AAV1-Gck). (Fig.7) Figure 8. Expression of glucokinase alone Figure 9. Expression of glucokinase and insulin.

C. Intramuscular injection of the insulin gene alone (AAV1-Ins) (Fig.8) caused hyperglycemia in overload glucose dogs quickly regained normoglicemia. [2]

D. Intramuscular injection of both the insulin and glucokinase genes(AAV1-Ins/GcK).(Fig 9) conditions. [2]

CONCLUSIONS : In reference to the cure of type 1 diabetes, the authors demonstrate for the first time in a large animal model that this gene therapy approach has a beneficial therapeutic effect for up to 4 years.
This is @ major advance in the field of gene therapy for DM. rAAV-based gene transfer vectors represent one of the most promising gene therapy systems and gain increasing popularity.
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