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of the gene.

* Inactive _ functioning improperly

® Introducing a new gene intc body to help fight adiseases
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HISTORY OF GENE THERAPY
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1. Somatic gene therapy

2. Germ line gene therapy
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Direct delivery-based in vivo editing

CRISPR/Cas9
+ HA template

Non-viral delivery

Cell culture-based ex vivo editing
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GENE AUGMENTATION THERAPY

Gene augmentation therapy
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® This is only successful if the effects of the

diseases are reversible or have not resulted

in lasting damage to the body.

%



TARGETED KILLING OF SPECIFIC CELLS

DIRECT KILLING

suicide

INDIRECT KILLING

Uses immune stimulatory ¢ an immune response against the target

cell.the inserted DNA causes esion of a protein that marks the cells so that the diseased

O cells are attracked by the body’s natural immune system.it is essential with this method that the

inserted DNA is targeted appropriately to avoid the death of cells that are functioning

/normqlly.



TARGETED MUTATION CORRECTION

script level.
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* Suitable for treating infectious diseases and some cancers.

O

®* The basics of this therapy is to eliminate the activity of agene that encourage the growth of

disease related cells.

* If diseases cells display an inappropriate expression of a gene a variety of different system
can be used specifically to block the expression of a single gene at the DNA, RNA or protein

levels
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Targeted gene mutation correction
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GENE TRANSFER TECHNIQUES

> carry foreign genes,
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toxicity , ial viral recombination.
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RETROVIRUS VECTOR

ost. If
of the host

vision (i.e., cancer)
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1- Zinc finger nu y
2- by including certain sequenc a-globin locus

control region to direct the site of integration to specific
chromosomal sites.

mples of diseases targeted using these viruses include: severe combined immunodeficiency
I and leukemia.
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ADENO VIRUS




ADENO-ASSOCIATED VIRUSES




NON-VIRAL METHODS:

NACKED DNA
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DNA such

electroporation particles into

TROPORATION p

In elec’rropor o} protoplast, which changes the
electrical conductivi y and the embrane; and thus the exogenous
molecules found in the medium are taken up to either the cytoplasm (transient transfection) or
into the nucleus (stable transfection).

......................




MICROINJECTION

; Microinjection needle
Host cell / containing foreign
DNA

(.;_\) cytoplasm

Holding pipette nucleus
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LIPOSOMES

Target construct

Phospho Lipid
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Advantages

Disadvantages

Provide greater gene transfer efficiency in both
in vivo and in vitro environments

Can trigger severe immune responses and
inflammatory reactions

ersist for longer periods of time in most cases

Their cloning capacity is very limited

an target a large number of cells

Produced by complex production methods

A large variety of viruses are available to
hoose from

Low capability of tropism to some specific
target cells

[nnate ability of tropism toward infection

Can cause mutagenesis by inserting their
exogenous DNA into the host genome

apable of evading endosomes by various
mechanisms learned by evolution of viruses

Research is needed to further understand the
mechanisms of molecular infection by viruses




Table 1 Proof of principle for therapeutic in wtero gene transfer (DG = days of gestation)

Ammul mode!

Gunn rat, modd of
Crigler Najjar discase
Typel

RPE6S ' mouse model
of Leber's congenital
AMAUTDSIS

KO mouse model of
GSDI deficiency
(Pompe’s disease)

Factor IX KO mice moded
for haemophilia B

Veckor

HIV lentivirus
expressing human
UDP-glucuronyl-
bilirubin transferase
AAV 2 expressing
human RPEGS

AAVZ expressing
acid aglucosidase

HIV lentivirus
expressing, human
Factor IX

Route of appheation

Topical liver
injection 17-19 DG

Subretinal injection
14 DG

Intraperitoneal
injection on 15 DG

Yolk sac vessel
mjection on 15 DG

Oubcome

45% reduction of nonconpgated bilirubin for a
period of 1 year

% of treated eyes showed improvement in ERG
and 70% in photoresponse-sensitivity at 1-2.3
months after birth; RPEGS expression detectable up
o b months

Restoration of normal GAA levels in diaphragm
prevented glycogen accumulation and restored
diaphragm contractility up o 6 months
postpartum

Permanent therapeutic levels of human tactor [X al
18-32% of normal, litetime phenotype correction of
bleeding disorder and tolerance of human factor [X
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Synthesis
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»The transformed cells are then grown on tryptic soy broth containing the antibiotic kanamycin

1\\; INSERTION INTO THE PLASMID

® monosulfate resistance gene along with the proinsulin coding genes, so the transformed cells can survive

in the broth.
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ce E. Coli
e bottom after

e bacteria and medlum jec gh-pressure homogenizer with intense speed, and
result, when the mixture encounters the blade present within the chamber, a condition of high turbulence
d shear is created leading to compression, acceleration, and a pressure drop
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‘preparation of

DIo ssing. It involves adding

cyanogen bromic ker between proinsulin and its fusion

protein partner.




ulin.

ct disulfide

~All of owever, the ZZ tail has

no cysteine resic er downstream processes.
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Biomass

Cell harvesting
Cell disruption

Inclusion Bodies
IB recovery
IB dissolution
Trp-LE'-Met-Proinsulin
CNBr cleavage
Proinsulin (unfolded)
¢_ Oxidative sulfitolysis
Proinsulin-SS0O3
¢ Folding, S-S bond formation

Proinsulin (refolded)

¢ Enzymatic conversion

Insulin (crude)

¢ Purification

Purified Human Insulin
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& > YU ultaneous purification of

recombinant quid-chromatography columns.
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urification. 2019; 157 : 63-9
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