CONTENTS

Page
INEFOAUCTION L.eee e 1.
AIM Of the WOTK ... et 4...
ReVieW Of LIterature...........uuuiiiiiiieieeeccei e
LI 1= o [PPSR 1

- Structure of the cell NUCIEUS..........coi e, 1

- Nucleic acid composition, structure and function........... 1

- The nucleic acid cCOMPOSItIoN ........coovvevveiiieiiiiiiiiie e 2

- The chromosomal StruCtUre ..............icemmmeeeeniiiiinneeeeeenen 5

- GENE SITUCTUIE ...t 8

- Gene regulation ..........coovi i 12

- GENELIC COUB.....ouiiiiiiiiiiii e 13

- DNA repliCation........ccuuuiiiiiiiiieiiii st 13

- The protein SYNtNESIS .......ccocevvvii e 16

= TranSCHPLION ... e e 17

- The translation ............coovv i 19

- RNA-directed DNA SYNthESIS ...........ii s e 20

- Mutations of the gene ... 21

- Types of MULAtIONS.........cooiiiieiiiiii e 22

- GenetiC eNGINEEIING ....uuvuiiieeeieeiii e e e 24

- Principles of DNA recombinant technology ...................25

- Molecular CloniNg ..........coiiiiiiiiic e 32

* The gene therapy ......coooveeiiiiie i eeeeee e 35
- Gene delivery SYStEMS ......ccoeeiieeiiiiieemmcce e 39

1- Chemical Methods...........cooviiiiieeet e 39

2- Physical methods ... 41



3- Biological methods ...........couvviiii i 42

1- Retroviral VECIOIS........couuvuiiiiei e 47
2- LENLIVIFUS VECIOIS ...uuvviiiiiiiiei e 52
3- AdENOVIIUS VECTIOIS ... 55
4- Adeno-associated VIFUSES...........oooviccceeemeeieiiiiiinnnnn 57
5- Herpes SimpIeX VIrUS .........coevuiiiiieeeeiiiiieeeeeeeeeeiin 59
- VECIOr CNOICE ... et 62

* INDICATIONS OF GENE THERAPY:

1 - Gene therapy for hematological disasder............... 64
- Gene transfer into human hematopoietimstells..65
- GeNe MArKiNg....cooieeeeiieiiee e 66
- Gene therapy for the hemoglobinopathies...........68
- Gene therapy for hemophilias......cmeecciiieeiinnn. 73

2 - Gene therapy of X-linked form of sever combined
IMMUNOdEfICIENCY ... 78

3 - Gene therapy of Adenosine deaminase deficiency’9

4 - Gene therapy Chronic Granulomatous Disease....80

5 - Gene therapy for HIV infection..........cccccevvviienne. 82
6 - Human cancer and gene therapy....cccccee................ 84
7- Gene therapy of pulmonary diseases.............. 87
8- Gene therapy of CVS......cooiiiiiiii 95
* RISk Of gene therapy .....cccoooeeevieiiiiiccee e 110
SUIMIMATY ettt e e e eeeem e et e et e e e e e et e e e ea e e eeaeeeaans 116
REFEIENCES ... s et e e eaees 120

ArabiC SUMMAIY ... mmmmmm e e e e e e e e e e e e e erraa s



