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Cloning and transformation of tissue Plasminogen Activator (tPA) geneto
tobacco (Nicotiana tabacum L. Xanti)

ABSTRACT

Applying molecular biology and plant biotechnology showed that plants can
produce many medicins in high volume and very inexpensive. Plant system is
advantagous for safe, low cost, post-trandation modifications and high volume
production in compare to classic systems (such as bacteria, yeast & animal cells).
tPA (tissue Plasminogen Activator) drug protein especially & strongly bounds to
blood clots and preferly activates plasminogen trapped in blood clots and then
dissolve blood clots. Recombinant tPA protein has been used for thrombolytic
therapy of heart and brain stroke diseases. In this report, to evaluate the ability and
expression of this protein in plant expression system, the tPA gene cDNA was
cloned in T/A vector and then subcloned into a plant expression binary vector
pBI121 next to gus gene.This gene was expressed under the control of CaMV35S
promoter and NOS terminator. Kozak sequence and KDEL signal were linked at
amino and carboxy-termini of tPA gene, respectively. First, the constructed cassette
pBI-tPA was transferred to Agrobacterium tumefaciens (strain LBA4404) and then
the tPA gene was inserted into the plant genome by Agrobacterium-mediated
transformation. Transgenic plants were selected on medium containing kanamycin,
and then transferred into perlite and soil. To prevent cross pollination, the buds were
covered by envelope before opening and then seeds of subsequent generation (To)
were gathered and evaluated for inheritance of transferred gene in subsequent
generation. The transgenic plants were evaluated by polymerase chain reaction
(PCR), RT-PCR, SDS-PAGE, Zymography and Western blot techniques. PCR
analysis by special primers, was showed the presence of tPA gene in first and
second generations of transgenic plants. RT-PCR analysis affirmed the transcription
of this gene. SDS-PAGE gel showed tPA protein band and was used in western blot
analysis for affirming the expression of tPA protein. Zymography analysis was used
for evaluating the activity of this protein. This analysis affirmed the presence and
the activity of this protein. If we can extracted this recombinant protein, this
medication protein can dissolve clot bloods. In addition to mass and inexpensive
production, it is obvious that production and purification of this valuable
recombinant protein will be an effective step in recombinant protein production
technology.

Key words. Recombinant protein, tissue Plasminogen Activator, Zymography,
Western blot, Gene transfer, Tobacco.
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