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Disease

Defective gene

Immunodeficiency
Hypercholesterolaemia

Haemophilia

Gaucher’s disease
Mucopolysaccharidosis
Emphysema

Cystic fibrosis
Phenylketonuria
Hyperammonaemia
Citrulinaemia
Muscular dystrophy
Thalassaemia

Sickle cell anaemia

Leukocyte adhesion deficiency

Adenosine deaminase

LDL receptor

Factor IX

Factor VIII
Glucocerebrosidase
B-glucuronidase
COl-1-antitrypsin

Cystic fibrosis transmembrane regulator
Phynylalanine hydroxylase
Ornithine transcarbamylase
Arginosuccinate synthetase
Dystrophin

B—globin

B-glucuronidase

CD-18
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Experiment Description Principal US Institution
type investigator
Cell marking neo marker transfer to tumour-infiltrating S.A. Rosenberg  National Institutes of Health (NTH)
lymphocytes
M.T.Lotze University of Pittsburgh
J.S.Econemu University of California, Los Angeles
neo transfer to hepatocytes used to F.D.Ledley Baylor College of Medicine, Houston
treat acute hepatic failure
Hph-tk marker transfer to HIV antigen- P.D.Greenberg Fred Hutchinson Cancer Research
specific T cells used for treatment of AIDS Center, University of Washington
neo marker transfer to leukaemic cells that M.K.Brenner St Jude Children’s Research Hospital,
may be present in autologous marrow used Memphis
for treatment of leukaemia
A.B.Deisseroth M.D. Anderson Cancer Center,
University of Taxas
K.Cornetta Indiana University, Indianapolis
neo marker transfer to neuroblastoma cells M.K.Brenner St Jude Children’s Research Hospital,
that may be present in analogous marrow Mempbhis
used for treatment of neuroblastoma
Gene therapy ADA gene transfer to lymphocytes from R.M. Blaese NIH
ADA-deficient patients
LDL receptor gene transfer to hepatocytes J.M. Wilson University of Michigan
from LDL receptor-deficient patients
Tumour necrosis factor gene transfer to S.A. Rosenberg  NIH
tumour-infiltating lymphocytes
Tumour necrosis factor gene transfer to S.A. Rosenberg  NIH
tumour cells
IL-2 gene transfer to tumour cells S.A. Rosenberg  NIH

Antigen transfer to tumour cells in situ to
stimulate immune rejection

Toxin gene transfer to ovarian carcinoma
cells for treatment of ovarian cancer

ADA gene transfer to peripheral blood stem

cells from ADA-defient patients

G.J. Nabel

S.M. Freeman

R.M. Blaese

University of Michigan, Ann Arbor

University of Rochester

NIH
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GENETICALLY ALTERED
CELLS EMBEDDED IN
COLLAGEN MATRIX
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DISODRER INCIDENCE NORMAL PRODUCT TARGET CELLS STATUS
OF DEFECTIVE GENE
Hemoglobinopathies 1 in 600 in Constituents Bone marrow cells Globin production in animals
(thalassemias) certain ethnic of hemoglobin (which give rise to receiving gene needs to be
groups circulating blood) improved
Severe combined Rare Adenine deaminase (ADA) in ~ Bone marrow cells or  Clinical trial of lymphocyte
immunodeficiency about a quarter of SCID T lymphocytes therapy
(SCID) patients for ADA deficiency is under way
Hemophilia A 1 in 10,000 Blood-clotting factor VIII Liver cells or Good chance for clinical trials
males fibroblasts (with fibroblasts) in next five
Hemophilia B 1 in 30,000 Blood-clotting factor IX years
males
Familial hyper- 1in 500 Liver receptor for Liver cells Animal studies are in
cholesterolemia low-density lipoprotein (LDL) early stages
Inherited emphysema 1 in 3,500 Alphal-antitrypsin (liver Lung or liver cells Work very preliminary
product that protect lungs
from enzymatic degradation)
Cystic fibrosis 1in 2,500 Substance important for Lung cells Aerosol delivery of gene directly
Caucasians keeping air tubes in lungs free to lung is a theoretical possibility
of mucus
Duchenne’s muscular 1 in 10,000 Dystropin (structural Muscle cells Work is preliminary.
dystrophy males component of muscles) (particularly Nondystropin genes injected into
embryonic ones that muscle have directed synthesis of
develop into muscle the encoded proteins
fibers)
Lysosomal storage 1in 1,500 Enzymes that degrade Vary, depending on Most disease would required
diseases acquires complex molecules in disorder delivery of gene into brain cells
some form intracellular compartments (a difficult task) as well as into

known as lysosomes

other cell types

W7 : (Verma, 1990)
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