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Figure 2. Transformation of ESC/p-insulin expression vector into the host Saccharomyces boulardii
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Figure 5.The results of mass spectrometry on the differentially expressed band for recombinant protein via LC-MS /
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spectroscopy.
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Figure 6.Alignment of three fragments obtained from mass spectrometry result with the whole sequence of p- insulin
protein reported in UniProt data bank (AC: E2JCD2).
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Figure 7. Prediction of stem-loop formation in the region near the cap of 5’-UTR with a minimum free
5.50 kcal/mol. energy of
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Figure 8. Hairpin thermal stability prediction for the total secondary structures of non-optimized (upper) and
optimized (lower) p-insulin gene with a minimum free energy of -220.80 kcal/mol and -113.1 kcal/mol respectively.
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Energy of secondary structure = -18.3 kecal/mol

Position of Hairpin start: 17

Energy of double strands in Hairpin: -3.5 kcal/mol
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Figure 9. Predicted local secondary structure at the CDS beginning of p-insulin gene. Borders of the critical region
(12th and 30th pos.) were marked with green color; stem region of the eligible hairpin was marked with blue color;
start codon was marked with red color.
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Abstract

Background and objectives: Diabetes mellitus is a chronic disorder in carbohydrate, fat and protein
metabolism characterized by increase in blood sugar in the patient.The long-term complications
of this disease is cardiovascular, renal failure and neurological activity.The use of herbal
medicines for the treatment of diabetes is increasing day by day and this has made it more
important to recognize the effective herbal medicine.Herbal remedies have been taken into
consideration because of fewer complications, reasonable prices, and availability of chemical
drugs.The Momordica charantia (Linn Family: Cucurbaceae), whose fruit is known as Karela
or bittergourd, is an important anti-diabetic plant.One of the anti-diabetic agents of Karela is
Polypeptid-P (p- insulin), a 172 amino acid. The content of polypeptide-P in cultivated plants is
relatively low so gene cloning and expression of this polypeptide in microorganism is a quick
and useful alternative for solving such problem.The probiotic host has the advantage that after
the production of target protein, it is not necessary to purify it but producing recombinant
protein in other expression hosts need to be purified. Therefore, in this study p- insulin gene was
optimized and expressed in probiotic yeast Saccharomyces boulardii.

Materials and methods: In this research, the sequence of p- insulin gene was optimized for
both codon bias and secondary structure of mRNA to effectively express in the probiotic yeast
Saccharomyces boulardii. The optimized gene was cloned into the pESC expression vector under
Gall10 promoter and transformed to competent cell. Recombinant yeast was extracted DNA then
the PCR reaction was done by p- insulin specific primers. Recombinant yeast was induced by
galactose and production of P-insulin protein in the recombinant yeast cytoplasm was verified
by SDS-PAGE and mass spectrometry.

Results: A 350 base pair production was amplified by p-insulin specific primers in the
polymerase chain reaction.SDS-PAGE electrophoresis pattern was compared host S.boulardii
and transformed S.boulardii carrying pESC/p-insulin construct.Electrophoresis results showed
that the 18.5 KD molecular weight p- insulin protein differential band was expressed just in the
recombinant yeast and also mass spectrometry results confirmed differential band as a p- insulin
protein.

Conclusion: In this study, probiotic yeast Saccharomyces boulardii was used as a successful host to
producing p- insulin protein for the first time.This research showed that probiotic yeast S.boulardii
can used as a suitable host cell to producing other products in the food and pharmaceutical
industries.

Keywords: Momordica charantia, P- insulin protein, Saccharomyces boulardii, SDS-PAGE,
Mass spectrometry
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