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Abstract
Objective: Replacment of CD133* cell’s 8 globin gene by using a gene targeting construct
containing the B globin gene and essential elements for homologous recombination.
Materials and Methods: pFBGGT was amplified, then digested using the Nhel and Xhol
restriction enzymes, and finally, a 13.3 kb band (naked DNA) was extracted from the
agarose gel. Biological activity of positive and negative selection markers were checked
by transfection of COS-7 cells with linear plasmid. Hematopoietic stem cells (HSCs) were
separated and transfected with linear plasmids using lipofection followed by positive and
negative selection. Polymerase chain reaction (PCR) were done on DNA from the se-
lected cells and the products were sequenced.

Results: The results of biological activity assays showed that selection markers were
active. PCRs for hygromycin, neomycin and joining segments were positive but PCRs for
TK1 and TK2 genes were negative. Sequencing PCR product joining segment confirmed
the formation of homologous recombination.

Conclusion: In this novel strategy gene replacement was achieved and biological activi-
ties of its components were observed.

Keywords: Beta Thalassemia, Gene Targeting, Homologous Recombination, Gene
Therapy
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Fragment Specifications

TK1 1.63 kb containing promoter, gene and
terminator region of HSV-1 thymidine
kinase.

USHBG 2.2 kb upstream region of beta globin.

Hygro 1.8 kb, including SV40 promoter and
terminator and Hygromycin resistance
gene.

HBG 2.1 kb, promoter,coding and non coding
regions of HBG and its native termina-
tor.

Neo 1.5 kb Neomycin resistance expression
cassette

DSHBG 2.5 kb downstream region of HBG.

TK2 1.6 kb including promoter,gene and ter-
minator of HSV-1 thymidin kinase.
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