GENE THERAPY:
TREATMENT OR PREVENTION
OF EVERYTHING

Or at least of many things
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RECOMBINANT DNA TECHNOLOGY
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IN EVERY LARGE PROBLEM THERE
ISA SMALL PROBLEM STRUGGLING
TO GET OUT

AND
IN EVERY SMALL PROBLEM

THERE IS A LARGE PROBLEM
STRUGGLING TO GET OUT
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Swords of Pathology into the
Plowshares of Therapy
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PHY SICAL-CHEMICAL
APPROACHES FOR GENE
TRANSFER AND GENE
THERAPY




Physical-Chemical Transfection
Methods for In Vitro Applications

Calcium phosphate transfection

DEAE dextran

Liposomes (virosomes)

Cationic lipids (lipofectin)

Microparticle bombardment (gun)
Microinjection
electroporation
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Physical Chemical Transfection
Methods for In Vivo Applications

Liposomes

Cationic Lipids
Microparticle Bombardment
Polylysine Complexes
Naked DNA

Advantages of Non-viral Gene
Transfer

Easier Productions

Easier Scale-up

L ess Immunogenic

Repeat Administrations Possible

No Chance of Harmful Viral Infection
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Herpes Viral Retroviral Lip
Ugcmm Vector Complexes
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Indirect Gene Therapy
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Cystic Fibrosis

thick mucus and normal mucus
infection leading to and no infection
lung failure and death
In young adulthood




Duchennes
Muscular Dystrophy

Duchennes
Muscular Dystrophy

normal

13



“These are the days of miracle and
wonder ...
Medicineis magical and magical isart
The Boy in the Bubble
And the baby with the baboon heart.”

From The Boy in the Bubble by Paul Simon

Gene Therapy for Immunization
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MEDICAL SCIEMCE

New Vaccine Method Using DNA  immenkeation With DNA: Twateld fmmunity

Direct ligection of

s - - = I L Yy
Protects Mice Against a Flu Virus S e s e
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THE NEW YORK TIMES, TUESDAY, OCTORER 11, 1994

New Malaria Vaccine
Is Effective in Mice
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DNA Vaccines Under
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Gene Therapy for Cancer
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Gene Therapy for AIDS
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Gene Therapy for
Cardiovascular Diseases
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Gene Therapy
for
Orthopedic
Problems

Bone growth factor genes

‘# Ant-inflammatory genes
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Applications for Muscle Delivery

* Immunization

 Secreted Protein

» Clearing aToxic Circulating Metabolite
» Duchenne Muscular Dystrophy

Secreted Therapeutic Protein

/ Therapeutic Gene
Gene therapy \

CeIIs in Culture

Biotechnol ogy/
Therapeutic Recombl nant

Protein
Prote I
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Secreted Protains

o El’ythl’OpOi dain » Stimulates production of red blood cells
» Anemiaof any cause

Anemia secondary to renal disease

* Required for clotting blood
» Blood Clotting Factors - HemophiliaA-Factor Vi1
* Hemophilia B-Factor IX

e Causes new blood vessels to grow
* Vascular Growth - Blocked vesselsin limb

Factors  Blocked coronary arteries

Erythropoieten Gene Therapy for Anemia
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Eryth tin
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Bone marrow
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L ong-term expression of erythropoietin in the
systemic circulation of mice after intramuscular
injection of a plasmid DNA vector

Blood Clotting Factors for Hemophilia
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Plasmid DNA Encoding Transforming Growth
Factor-31 Suppresses Chronic Diseasein a
Streptococcal Cell Wall-induced Arthritis M odel

Vascular Growth Factor
for Limb Ischemia

Gene for Vascular Growth
Factor (VGF) Into Muscle

Around Blockage
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Limb Salvage After Gene Therapy

Baumgartner et al., 1998

Baumgartner et al., 1998
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| ntramuscular Gene Transfer
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Proliferating Microvascular
Endothelia Cells

Baumgartner et a., 1998

Vascular Growth Factor
for Coronary Artery Disease

VGF Gene .
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VGF
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