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Figure 1- Schematic view of the designed construct for dicistronic expression of the K2S gene in

tobacco chloroplast genome.
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Figure 2- PCR products of the K2S gene on the 1% Agarose gel. M: (Fermentase 1kb
standard GeneRuler), C': Negative control (Water as a template).
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Figure 3- Digestion of TAK2S vector with Ncol enzyme, M: 1kb standard GeneRuler
(Fermentase).
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Figure 4- Digestion of pKCZK2S vector with Ncol enzyme, M: Fermentase 1 kb standard
GeneRuler, Lanel-3: pKCZK2S Vector, Lane 4-6: digested pKCZK2S Vector.
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Figure 5- products of colony PCR with designed primer from prrn region on the 1%
Agarose gel. M: 1 kb standard GeneRuler, C*: positive control (pKCZK2S Vector), Lanes
1-10: The clones those were grown on the medium.
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[~ Synthetic construct DNA_clone: pF1KB5684. Homo sapiens PLAT gene for plasminogen activator, tissue. without stop codon. in Flexisystem 1509 1509 87% 0.0 100% AB527265.1
™ Homo sapiens mRNA for tissue plasminegen activator precursor (PLAT gene 1509 1509 &7% 00 100% EM936488.1
™ Homo sapiens cDNA FLJ58123 complefe cds. highlv similar fo Tissue-tvpe plasminogen activator precursor (EC 3.4.21.68 1509 1509 87% 0.0 100% AK2092051
[ Synthetic construct Homo sapiens clone HAIB:100066452. DKFZ0008B1017 plasminogen activator, tissue protein (PLAT) gene, encodes comy 1509 1509 87% 0.0 100% EU8314231
[™ Synthetic construct Homo sapiens clone HAIB-100066545 DKFZ0004B1018 plasminogen activator. tissue protein (PLAT) gene. encodes comy 1509 1509 87% 0.0 100% EU8315161
[™ Homo sapiens cDNA, FLI93864. Homo sapiens i 1 activator, tissue (PLAT). iant 3, mRNA 1509 1509 87% 0.0 100% AK313342.1
[~ Homa sapiens cDNA FLJ78225 complete cds, highly similar to Homo sapiens plasminogen activator, fissue (PLAT), transcript variant 1, mRNA 1509 1509 87% 0.0 100% AK289387.1
[™ Homo sapiens plasminogen acfivator tissue (PLAT), transeript variant 1, mRNA 1509 1509 &7% 00 100% NM 000930.3
[~ Homao sapiens plasminogen activator, tissue (PLAT), transcript variant 3. mRNA 1509 1509 &7% 0.0 100% WM 0330112
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[~ Syninetic consiruct clone IMAGE. 100006129; FLH194787.01X; RZPD0839F0180D activator, tissue (PLAT) gene, encodes compl 1509 1509 87% 00 100% DQ2934992
[~ Homao sapiens plasminogen activator. tissue, mRNA (cDNA clone MGC:15287 IMAGE:3161005). complete cds 1509 1509 &7% 0.0 100% BCOO72311
[™ Homo sapiens plasminogen activator. tissue. mRANA (cDNA clone MGC:3677 IMAGE:3618149). complete cds 1509 1509 &% 00 100% BCOO27852
[” Homo sapiens plasminogen acivator, tissue, mRNA (CDNA clons MGC:1681 IMAGE 3163742), complete cds 1509 1509 87% 00 100% BCD139682
[ Synthetic construct Homo sapiens plasminogen activator, tissue MRNA, partial cds 1509 1509 @&7% 0.0 100% BT0075131
[” Homo sapiens plasminagen activator, tissua mRNA, complete cds 1509 1509 @&7% 00 100% BTO007060.1
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Figure 6- The results of sequencing of the cloned K2S gene as compared with data of
GeneBank.
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Figure 7- a: The first regenerated tobacco plants, 4 weeks after bombardment in the RMOP
medium containing 500 mg/l spectinomycin antibiotic. B: Transgenic plants in MS medium
containing 500 mg/l spectinomycin 4 months after bombardment. c: The third regenerated
tobacco shoots in RMOP medium containing 500 mg/l spectinomycin.
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Figure 8- PCR products of antibiotic resistant plants on the 1% Agarose gel. M: 1kb
standard GeneRuler, C*: Positive control (pKCZK2S vector), Lane 1-6 and 8-9: Transgenic
plants, wt: non-transgenic plant.
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Figure 9- PCR amplifications with native chloroplast genome primer on the 1% Agarose
gel, M: 1 1kb standard GeneRuler (Fermentas), C" negative control (water as template), wt:
non-transformed plant, Lanes 1-5: transplastomic plants.
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Figure 10- Southern-blot analysis of transplastomic T0 lines. Maps of non-transformed plant (a), pKCZ
Vector (b) and transplastomic plant (c) genomes showing the positions of HindIIl and EcoRI sites; broken
lines indicate the expected size fragments. Southern-blot analysis confirmed transgene integration in the
plastid genome. DNA was digested by either EcoRI (d, f) or HirdlIII (e, g) and blots were hybridized to a
probe targeting a fragment of the K2S (d, e) or trnR gene (f, g). When DNA was digested with EcoRI (d), the
K2S probe hybridized to a 1.6 kb fragment in the transplastomic plant and positive control. When DNA was
digested with HindIII (e), the K2S probe hybridized to a 2.8 kb fragment in the transplastomic plant and
positive control. When DNA was digested with EcoRI (f), the trnR probe hybridized to a 1.6 kb fragment in
the transplastomic plant and positive control. When DNA was digested with HindIII (g), the trnR probe

hybridized to a 2.8 kb fragment in the transplastomic plant and positive control M: Mixed molecular weight

marker (SM0333, fermentas), K: Transplastomic plant, Wt: non-transformed plant P: pKCZ vector, C*:
Positive control (pKCZK2S vector).
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Figure 11- RT-PCR amplification of transplastomic plants on the 1% Agarose gel. M: 1 kb
molecular weight marker (Fermentas), C*: positive control (pKCZK2S vector), C;:
negative control (RNA as template), C,: negative control (water as template), wt: negative
control (non-transformed plant), Lane 1-3: transplastomic plants.
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Abstract

Plants are suitable replacements for current biodrugs and recombinant protein expression
systems such as transgenic animals or microbial systems. As the plant plastid genome is highly
polyploid, the transformation of chloroplast permits the introduction of thousands of copies of
foreign gene per plant cell and generates extraordinarily high levels of recombinant protein.
Cardiovascular diseases are the second one leading cause of human mortality after cancer.
Human tissue-type plasminogen activator (tPA) is one of the most important pharmaceutical
recombinant proteins involved in the breakdown of blood clots in different parts of body such as
brain and heart blood vessels. The truncated form of tissue plasminogen activator (K2S) has
longer plasma half life, better diffusion into the clot and higher fibrinolytic activity. In this study,
in order to introduction of K2§ gene in tobacco chloroplast, after construct design, the interest
gene was ligated to pKCZ vector and cloned in E. coli. Following the successfully shooting of the
K2S-containing vector (pKCZK2S) to leaf explants using the biolistic delivery procedure, the
explants were selected on selection medium containing 500 mgL™" spectinomycine antibiotic.
After regeneration of grown shoots on selective medium, in order to achieve homoplasmy, fourth
rounds of selection and regeneration in presence of spectinomycine antibiotic were performed.
The presence, site-specific integration, expression of the K2S gene and homoplasmy in
transplastomic plants were confirmed by PCR, RT-PCR and Southern blotting methods.
Keywords: Chloroplast Transformation, Molecular Farming, Tissue Plasminogen Activator,
Transplastomic.
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