[ Downloaded from gebg.ir on 2026-02-02 ]

[ DOR: 20.1001.1.25885073.1400.10.1.1.1]

Sl vy Sl Tl O Gilwaluwon 9 Siloyadilgn >4k
OB 10 Ul st 4 PBI121-IT1 Cus” jg5 yei5 9 sl

Bioinformatics design and cloning of Hibiscus sabdariffa rT1 gene
for construction of pBI1121-rT1 recombinant vector in order to
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Figure 1- Schematic of the rT1 gene designed sequence including Kozak, His tag, KDEL sequences and enzymes restriction sites by

SeqBulilder software
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Figure 2- Analysis of the designed sequence by Genscript server. The codon compatibility index (CAIl) is 0.92 (a) and the GC content is

42.32% (b).
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Figure 3- Predicted secondary structure of RNA transcribed from the designed gene by RNA fold software. The position of the start codon

and 5' and 3' ends of mMRNA molecule shown on the figure.
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Table 1- Prediction of some important parameters for the designed peptide rT1 and the main peptide of Hibiscus sabdariffa by ProtParam

program.
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Figure 4- Predicting of third structure of the designed rT1 peptide (a), the quality of the peptide structure in the range of crystallographic

proteins or structured determination by NMR method (b).
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Figure 5- Electrophoresis of PCR product on 2% agarose gel, M: marker, 1, 2 and 3 indicate 144-bp fragment belonging to the designed
sequence (a), electrophoresis of digested product by enzymatic reaction on 1% agarose gel, M: marker, 1: PMCS5 vector, 2 pMCS5 vectors
digest with BamHI and Xbal enzymes, 3: pBI1121 expression vector, 4: pBI121 vector digesedt by BamHI and Sacl enzymes (b), E. coli Top
10 transformed bacteria by ligation product, white colonies, potential colonies containing recombinant vector pMCS5 (c), PCR product
electrophoresis and restriction enzyme digestion for final confirmation of recombinant pMCS5 plasmids, M: marker, 1: pMCS5 vector
without restriction enzyme digestion, 2: nonrecombinant pMCS5 vector digested with BamHI and Xbal enzymes, 3: extracted pMCS5
vector from white colonies digested by BamHI and Xbal enzymes, 4: PCR product from nonrecombinant pMCS5 vector and 5: PCR product
from pMCS?5 vector isolated from white colonies (d).
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Figure 6- Restriction enzyme digestion of pMCS5 vector by BamHI and Sacl enzymes to isolate rT1 gene sequence (a), virtual ligation of
rT1 gene isolated from pMCS5 vector to pBI1121 expression vector (b), transformed bacteria grown on LB medium containing 50 mg/L
kanamycin (c), confirmation of pBI1121 recombinant plasmids by restriction enzyme digestion and PCR reaction, M: marker, 1: pBI121 intact
plasmid, 2: recombinant pB1121-rT1 plasmid digested by BamHI and EcoRI enzymes, 3: recombinant pBI1121-rT1 plasmid digested with
BamHI and Sacl enzymes, 4: intact pBI121 plasmid digested with BamHI and Sacl enzymes, 5: PCR product from intact plasmid pBl1121, 6:
PCR product from recombinant pB1121-rT1 plasmid (d), alignment of designed sequence for synthesis and cloned sequence in pBl1121
vector, red color indicates 100% similarity between designed and cloned sequences (E).
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Abstract

Respiratory diseases and pneumonia are among the most common diseases affecting more
than 50% of the world's population. Various drugs have been developed to prevent and treat
these diseases. rT1 peptide is a plant peptide isolated from the medicinal plant of Hibiscus
sabdariffa. This 27-amino-acid peptide with inhibitory properties of human neutrophil
elastase has been shown to have drug potential in the prevention and treatment of
inflammatory lung diseases. Due to the high economic value of the compounds with
neutrophil elastase inhibitory properties, in this study, for the first time, recombinant
expression vector pBI1121-rT1 was constructed with the aim of expressing rT1 peptide in
plants. Because of the lack of rT1 gene sequence in databases, first, its appropriate gene
sequence was designed and synthesized based on the Nicotiana tubaccum codon usage, the
vectors used in this research, the structure and stability of its transcript and characteristics
of the produced protein. For the designed sequence, the Codon Adaptation Index (CAl) and
the GC frequency were 0.92 and 42.32%, respectively. In comparison to the main peptide,
the stability of the designed peptide in human cells increased 25 times and its instability
index calculated to be 20.90. Following amplification of the synthesized sequence by PCR
reaction, it was cloned into pMCS5 vector. In order to express in plant-based systems, sub-
cloning was performed in the expression vector pB1121 under the CaMV 35S promoter.

Keywords: respiratory inflammation, rT1 peptide, Hibiscus sabdariffa, neutrophil elastase
inhibitor, pBI1121-rT1
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