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GENE THERAPY



• Gene therapy was once considered a fantasy.
However, thousands of individuals have
already undergone human clinical trials.

• A great leap in medical science has taken
place on the 14th September 1990, when a girl
suffering from Adenosine deaminase
deficiency (severe Immunodeficiency) was
treated by transferring the normal gene for
adenosine deaminase.

 نم جتنتب يلا diseases لا نع يكحن حر انحا سب *
single gene defects / لا ًلاثمً اما diabetes وه يلا 

 هجلاعن بعص داه ) multigenic diseases ( لا نمض نم
ةقيرطلا ياهب

 ينج يف defect ةجيتن ينعم disease يف ًلاثم هنا gene therapy لا ةركف *
 ىلع انيضق نوكنب كيه يعيبط ينجب هانلدبتسا و ينجلا داه انحلص ول ، ينعم

 ساسلأا نم ةلكشلما

 همسا ميزنإ صقن ببسب sever immunodeficiency اهدنع ناك تنب جلاع يف وحجن
Adenosine deaminase سب انتعبت ايلاخلا لكب دوجومً ابيرقت ميزنلإا داه و 

mainly لا وه رثأتب يلا lymphocytes اهنأ ىلع ةرداق ريغ اهيلختب يلاتلاب و 
 انمسج ىلع لخدتب يلا ةفلتخلما infections لا مجاهت



1. What is Gene Therapy?

• It is intracellular delivery of genes to generate a
therapeutic effect by correcting an existing
abnormality.

• Only somatic gene therapy, by inserting the new
gene into somatic cell of the patient is under trial
(This type of gene therapy cannot be passed to a
person’s children.) Germ cell gene therapy is
considered as unethical (it might affect the
development of a fetus in unexpected ways or
have long-term side effects that are not yet
known.)

 ىرخلاا لايجلأل لقتنت حر شم كيه هنلأ somatic cells لا ىلع طقف ىرجت براجتلا لك *

  ةحومسم ريغ و unethical ربتعت Germ cells لا ىلع براجتلا *



2. Summary of the Procedure

• 1. Isolate the healthy gene along with the
sequence controlling its expression.

• 2. Incorporate this gene into a carrier or
vector as an expression cassette.

• 3. Finally deliver the vector to the target cells.

 هلبق يجيب ينجلا هنا نامز انيكح ، sequence لا عم healthy gene لا جرختسن
promoters لاب مكحتب يلا وه expression ينجلا داه عات  

carrier لا وأ vector لا ىلع هطحنب ينعي incorporation هلمعنب و ينجلا بيجنب

 expression هلريصب كانه و  ةلكشم اهيف يلا target cell لل normal gene لا لماح يلا vector لا داه ملسنب اهدعب
 defective gene لا هعلطب ناك يلا abnormal products لا نع ضوعب normal products علطب و



3. How the Genes are Introduced?
• Ex vivo strategy where the patients' cells are 

cultured in the laboratory, the new genes are 
infused into the cells; and modified cells are 
administered back to the patient.

ناسنلاا مسج ارب

 اهعرزنب و patient cells لا دخانب نوه
 حر يلا new genes لا اهللخدنب و بلالاب
 normal products علطت و expression لمعت

 و modified cells لا ياه دخانب اهدعب و
 patient لاع اهعجرنب



• In vivo strategy, where the vector is
administered directly to the cell, e.g. CF
(cystic fibrosis) gene to the respiratory
tract cells.

 cystic fibrosis لا ةلاح يف يز cells لا ىلع ةرشابم vector لا دخانب امنإ ، مسجلا ارب cells لا دخانب ام ةقيرطلا ياهب اما
 لا قيرط نع Respiratory tract directly لل cystic fibrosis gene لخدنب حورنبف respiratory tract cells لا ىلع رثأب

inhalation or other specific methods لا داه لخّدتب و vector لل cells 



4. The Vectors

• Different vector (carrier) systems used for gene delivery
are: Retroviruses, adenoviruses. Non-virus systems include
liposomes, plasmids and physical methods.

• The viruses are modified so they can't cause disease when
used in people.

• Some types of virus, such as retroviruses, integrate their
genetic material (including the new gene) into a
chromosome in the human cell.

• Other viruses, such as adenoviruses, introduce their DNA
into the nucleus of the cell, but the DNA is not integrated
into a chromosome. The DNA molecule is left free in the
nucleus of the host cell, and the instructions in this extra
DNA molecule are transcribed just like any other gene.

 non viruse systems لا و viruses لا اهنم ،  gene delivery لمعت ناشع vectors لا نم ريتك عاونأ يف

سانلا اوج diseases لمعت ردقت ام هنا ثيحب اهيلع ولغتشب اهمدختسن حر يلا viruses لا ياه

 RNA viruses لا و RNA virus ربتعي retrovirus لا *
 اهلوحت قيرط نع cells لا اوج replication اهلريصب ناك

 material لل integration لمعب DNA لا و DNA ىلإ
 human cell لا يف genome لا اوج هتعات

 لل genetic material لا ىلع normal gene لا طحنب
retrovirus لا لخدنب و virus لا اوج target cell 

 لا اوج nucleic acids material لل integration لمعتب ام adenoviruses لا *
genome ، لا امنا DNA نوكب free لا يف nucleus لا تعبت host cell لا و 

instructions ةديدجلا ) new genes ( لا يف ةدوجولما DNA material تعبت 
normal genes لا يز اهيز transcription اهلريصب  virus لا داه



• One of the problems of gene therapy using
retroviruses is insertional mutagenesis; it
randomly inserts the genetic material into a
chromosome. If genetic material happens to
be inserted in the middle of one of the
original genes of the host cell, this gene will be
disrupted (insertional mutagenesis). If the
gene happens to be one regulating cell
division, uncontrolled cell division
(i.e., cancer) can occur.

 ينعم ينج صن يف insertion لمعي نكممف ةيئاوشع ةقيرطب insertion لمعي نكمم retrovirus لا هنا اهيف ةلكشلما insertional mutagenesis لا *
 ينات ينج برخ حار ينج حلصي ام لدب ينعي

 regulation of normal cell division لاب ةقلاع هلا ينج برخي viral material لا عات integration لا وأ insertion لا داه هنا أوسا يشإ ريصي نكمم *
 cancer لمع حار gene therapy لمعي ام لدب ينعي uncontrolled cell division ريصبف



• Disadvantages of adenovirus: is that the
expression is usually transient, the useful
effect varying from a few weeks to months
only, also they have the ability to trigger the
immune system on subsequent exposure.

 يطعنب كيه ناشع ةريصق ةرتفل ينعي transient نوكب هعبت expression لا هنا هتلكشم Adenovirus لا
 immune reaction مهلريصب ةينات ةعرج مهيطعن الم سانلا ضعب هنا ةلكشلما سب ةينات dose سانلا لوده
 death لل لصوي نكمم و



• Plasmid Liposome Complex:
• It is a non-viral vector system.
• Liposomes are artificial lipid bilayers, which could be

incorporated with plasmids carrying the normal human DNA.
The complexes can enter into the target cells by fusing with
the plasma membrane. Cationic liposomes (positively
charged) can form complexes spontaneously with DNA
(negatively charged).

• The advantages with this strategy are that the vector
can carry human gene of big size, do not replicate and evoke
only very weak immune responses.

• The disadvantage is that most of the complexes are
destroyed inside the host cell, and so the efficiency of gene
transfer is less.

 لا هتاوج نوكب
plasmid يلا 

 لا لياش
normal gene 

 weak immune response لمعب و / ريبك gene لخدي ردقب
 sever immune response لمعب ناك يلا adenovirus لا سكع

ةليلق هتعات efficiency لا يلاتلاب و host cell لا اوج رسكتبً ابلاغ





• Gene Gun Method:
• Tungsten particles are coated with plasmid

DNA, and accelerated by helium pressure
discharge. This enables particles to penetrate
the target tissues. It is quick, and could be
used in almost all tissues.

• Cellular damage and transient gene
expression are the draw backs.

 pressure لا ببسب

normal genetic material لا اهللخدن اندب يلا target tissues لا قرتخت ةنيعم particles ولخي هنا ثيحب ةلآ ومدختسب *

Gold particles 

 ةللآا لكش كيه



5. Accomplishments

• Gene therapy is effective in inherited
disorders caused by single genes. Several
clinical trials have been conducted. Success
stories are few. The most dazzling ones are
shown in the followingTable:



ةرضاحلماب هنع انيكح هنلأ مهم دحاو لوا و مهئامسا فرعن سب يشا ظفحن ام تكح ةروتكدلا *

single gene ب defect ةجيتن diseases اهلك *


