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Figure 1- Action mechanism of fibrinolitic. Activation of plasminogen to plasmin by secreted

tPA from epithelial cells. Plasmin is acts on fibrinogen and convert it to fibrin, therefore
dissolves the clots.
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Figure 2- Schematic of Cuscutain gene (A) and tPA gene (B).
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Table 1- Applied specific primers in PCR steps.

Gene o5  Type of primer 3 ;L1 & Sequence Sy
cuscutain A: forward 5'-TCTCCACCCCTGTTCGGGCGAAAGAGAA-3'
A': reverse 5'-GAGCTCCAAATTGAGAAATAGAT-3’
PA B: forward 5'-GGATCCTTCTGAGCACAGGGCTGG-3’
B’ reverse 5'-AGAGGTTGTGATGTGCAGCGGCTGG-3'
rolC C: forward 5'-TTAGCCGATTGCAAACTTGCAC-3’
C'": reverse 5-ATCATTTGTAGCGACT-3’
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Figure 3- Construction of chimeric-tPA. M: DNA marker (lader mix, Gene ruler), line 1:
cuscutain segment, line 2: tPA segment, line 3: constructed chimeric-tPA, line 4:
normal-tPA and line.
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Figure 4- A (Right): Analysis of plants using PCR. M: DNA ladder (1 kb), line 1and 2:
transgenic plants containing chimeric-tPA, line 3 and 4: transgenic plants containing
normal-tPA, Line C: negative control and line N is non-transgenic plants. B (Left):
Results of tPA expression using RT-PCR. Line 1 and 2: transgenic plants containing
normal-tPA, line 3, 4 and 5: transgenic plants containing chimeric-tPA, M: 1kb DNA
ladder, and line + is plasmid containing tPA as positive control.
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Figure 5- SDS-PAGE analysis of purified proteins from transgenic and non-transgenic
plants. M is protein ladder, T1 transgenic plants containing normal-tPA, NT non-
transgenic plants and T2 transgenic plants containing chimeric-tPA. In T lines an extra
band was observed while not seen in non-transgenic plants.
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Figure 6- Results of zymography. Line C is positive control (Activase drug), line 1 plant
extract from non-transgenic plants, line 2 plant extract of transgenic plant containing
normal-tPA and line 3 protein extract of transgenic plant containing chimeric-tPA.
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Figure 7- result of western blotting. Line —C is non-transgenic plants, lines 1 and 2
protein extract of transgenic plants containing normal-tPA, line 3 protein extract of
transgenic plants containing chimeric-tPA and line 4 posetive control (Activase drug).
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Abstract

tPA is a fibrinolitic agent that cause dissolves of blood clots and used in stroke and
cardiovascular diseases. Cuscutain is a stable and highly active protease in plants such as
dodder, and parasite plants using this enzyme to penetrate into host. Although produced cost
of recombinant proteins in plants is 10-50 times less than bacteria, but production of
recombinant proteins in plants has problems such as difficulty of downstream process, low
stability and activity of purified recombinant proteins. To increase stability and activity of
tPA using protein engineering, dodder-cuscutain active site was spliced to tPA. DNA was
extracted from dodder plants and desired segments of cuscutain amplified using specific
primers. Then, the segment of cuscutain was shuffled to tPA by SOEing PCR method.
Constructed chimeric tPA was cloned under control of CaMV 35S promoter and NOS
terminator. Kozak enhancer sequence and signal peptide sequence (KDEL) were added to
amino and carbocyclic terminus, respectively. Construct of pBI(tPA) was transferred to
tobacco plants using agrobacterium method and transgenic plants selected on kanamycin
medium. Analysis of transgenic plants was performed by PCR, RT-PCR, SDS-PAGE,
western blotting and zymography. Results of PCR showed that chimeric tPA was constructed
using SOEing PCR. Analysis of transgenic plants using RT-PCR, SDS-PAGE and western
blotting demonstrated that chimeric tPA is expressed. Moreover, zymography test showed
that compared to normal tPA, produced chimeric tPA has more activity and stability. In
conclusion increasing activity and stability of recombinant drugs using plant genes is
promising.
Keywords: chimeric, cuscutain, tissue Plasminogen Activator, tobacco, western blot,
zymography.
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