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Design and constructing pPBGGT Plasmid: a carrier plasmid

for Betathalassaemia gene targeting
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Abstract

Background: Most of molecular biology studies depend on making gene
constructs. Although commercial plasmids are widely used for this purpose,
sometimes due to the nature of the restriction sites or need of multiple
subcloning, usual restriction sites available in original multiple cloning sites
(MCS) of the plasmids could not be easily used, if not impossible at all.
Here, we report an easy and fast method to construct suitable plasmid with a
new MCS for constructing a 16kb gene targeting plasmid.

Methods: Firstly, the suitable MCS was designed by studying the sequence
*Correspondence author, . . .
Address: Biotechnology of desired gene fragments in Gene runner software. Two partial
research center, Pasteur Institute complementary 74 base long oligonucleotides were designed and constructed

of Iran. to make this MCS. The original pUC19 MCS was replaced with the new one
E-mail: by enzymatic digestion of the plasmid and removal of the MCS, followed by
sirouszeinali(@yahoo.com adding the two complementary oligonucleotides and ligating the construct
and transforming it into Ecoli TOP10 F'. The new plasmid was then purified

Received: 9/8/05 and sequenced by M13 forward and reverse primers.

Revised: 21/2/06

Accepted: 10/3/06 Findings: Synthesis of two 74 base polynuclotides was successful, and

these polynucleotides formed a double stranded fragment which was
successfully inserted between HindIII-EcoRI sites of pUC19. Analysis of
intermediate step results showed successful progress of cloning reaction.
Final analysis of the plasmid by restriction analysis and sequencing the MCS
confirmed authenticity of the new plasmid.

Conclusions: The method described here is a fast and easy way to make
suitable plasmid out of commercially available plasmids. This process can
considerably decrease the time and cost of plasmid construction. Availability
of suitable restriction sites in proper order makes it possible to directionally
clone the desired gene fragments which is more efficient and excludes
screening steps for the right direction of the fragments. The plasmid reported
herein is specifically tailored to insert different fragments of a beta-globin
gene targeting construct.

Key Word: pUC19, pBGGT, Gene targeting, Beta thalassemia.

REFERNCES

1. Weatherall DJ. Clinical features of the thalassaemia. In: Higgs GOR, Olivieri NF, Wood WG.
The thalassaemia syndromes. 4™ ed. Ttaly, Blackwell science. 2001 Pp: 1a (287-96) 1b (150-64 ).

2. May C, Rivella S, Chadbum A, et al. Successful treatment of murine B-thalassaemia intermedia
by transfer of the human B-globin gene. Blood. 2002; 99(6): 1902-8.



YWAD Jln ) o )lod VF 050 (5355 (sloa Lo alna

10.

11.

12.

13.

14.

en 5 aexl 5 1255 PBGOT soondly cslug ok

Debarah R, Rachmilewitz E. New trands in the treatment of 3-thalassaemia. Oncol Hematol.
2000; 33: 112-3.

Strachan T, Andrew P. Read Methods, for inserting and expressing a gene in a target cell or
tissue. Human Molecular Genetics. 3™ ed. London, garland science. 2004 Pp:619-20.

Lu ZH, Books TJ, Kaufman MR, et al. Long targeting arms do not increase the efficiency of
homologous recombination in the [I- globin locus of murine embryonic stem cells. Blood. 2003;
102(4): 1531-4.

Primrose BS, Twyman MR, Old WR. Principles of gene manipulation. 6™ ed. London, Blackwell
Science Ltd. 2001 Pp:187-201.

Vasquez KM, Marburger K, Intody Z, et al. Manipulating the mammalian genome by
homologous recombination. PNAS. 2001; 98(15): 8403-10.

Hershfield V, Boyer HW, Yanofsky C, et al. Plasmid colEI as a molecular vehicle for cloning
and amplification of DNA. PNAS. 1974; 71(9): 3455-9.

Cohen SN, Chang AC, Boyer HW, et al. Construction of biologically functional bacterial
plasmids in vitro. Biotechnol. 1992; 24: 188-92.

Covey C, Richardson D, Carbon J. A method for the deletion of restriction sites in bacterial
plasmid deoxyribonucleic acid. Mol Gen Genet. 1976; 145(2):155-8.

Bolivar F, Rodriguez RL, Greene PJ, et al. Construction and/characterization of new cloning
vehicles. II. A multipurpose cloning system. Biotechnol. 1977; 2(2): 95-113.

Hanahan D, Meselson M. Plasmid screening at high colony density. Methods Enzymol. 1983;
100: 333-42.

Twigg AJ, Sherratt D. Trans-compelementable copy number mutants of plasmid colEI. Nature.
1980; 283 (5743): 216-8.

Vieira J, Messing J. Production .of single stranded plasmid DNA. Methods Enzymol.. 1987,
29(5): 484-7.



