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Abstract
Objective

Compared to other primary photosynthetic products (such as sucrose and starch), little is known
about sugar metabolism and how it is integrated with others. Mannose-6-phosphate reductase
(M6PR) is a key enzyme involved in mannitol biosynthesis in celery. This study aimed to clone
the gene, express and purify the M6PR enzyme and investigate its function on mutated genes in

a laboratory environment.

Materials and methods

First, the mMRNA was extracted from the celery plant, then the cDNA was synthesized, and the
product was used as a template to amplify the M6PR gene. The PCR product was purified in a
DNA gel extraction kit. The purified PCR product was cloned into the pTZ57R vector according
to the T/A Cloning recipe (Fermentase Company). Susceptible cells of E.coli strain Top10 were
prepared using the biochemical method of calcium chloride, and the recombinant vector inside it
was transformed and cultured on a plate containing ampicillin. The cloning accuracy was done
using M6PR gene PCR and enzymatic digestion of the recombinant plasmid by BamHI and Sacl
enzymes (Fermentase Company). The M6PR gene was homogenized in the expression plasmid
pPET32a and transferred into E.coli strain BL2l. The promoter was induced with IPTG and
analyzed by western blotting. The protein was purified by affinity chromatography column (His.
Tag/S.Tag).
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Results

The results showed that the enzyme could identify the heteroduplex regions of the gene. The
recombinant M6PR purified from Escherichia coli had specific molecular activity. The results of
double digestion of the plasmid with Sacl and BamHI enzymes were 2870 bp and 186 bp
fragments. According to the blast test result, the current fragment had 100% similarity with the
M6PR gene of the celery plant. M6PR recombinant gene transcription results showed that the
M6PR recombinant gene transcription rate was 2.3 in the transgenic strains and 0.32 in control,
which showed a statistically significant difference at the P<0.01 level. After induction of the
promoter and sampling at different times, the samples on the SDS-PAGE gel showed a protein

band in the region of 42 kDa, indicating the protein's successful expression.

Conclusions

Homology of M6PR enzyme gene obtained from celery plant and then recombinant production
of this enzyme in the laboratory can lead to its high expression in the prokaryotic system so that
the enzyme has activity. Also, the present study showed that plant enzymes are active when
expressed in bacteria and can be used as a suitable source to accelerate catabolic activity.
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Total volume 15uL
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Table 2. PCR reaction materials
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dNTP (10mM) 0.5pLI (0.3 mM)
MgCl, (50mM) 1pLl (1.5 mM)
Primers (work) 2uLl (40 pmol)
Buffer PCR (10x) 3uLl (1x)
Taq DNA polymerase 0.25uLl (1 unit/ML)
D.W. up to 30pLlI
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Table 3. PCR reaction program for M6PR gene amplification

Initial Denaturation 5 minutes 94°C once
Denaturation 30 seconds 94°C 30 cycle
Annealing 40 seconds 58°C
Extension 1 minutes 72°C
Final extension 5 minutes 72°C once
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Figure 1. PCR product of 186 bp of M6PR gene, L1-L2 wells: indicating the PCR product
of the M6PR gene with a length of 186 bp, L3 well: PCR positive control, L4 well: PCR
negative control, M: 100 bp DNA marker
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Figure 2. Electrophoresis pattern of PCR product from recombinant vector pTZ57R/M6PR
and pET32a/M6PR. M: DNA marker with the size of 100 bp in part A and 4500 bp in part
B. Figure A) Well L1: negative control, L2 well: PCR product of recombinant plasmid
pTZ57R/M6PR with 186 bp band. Part B) Well L1: target plasmid before enzymatic

cleavage, L2: PCR confirmation of recombinant plasmid after enzymatic cleavage with

BamHI/Sacl restriction enzymes. Part C) Blast results of M6PR gene fragment showed

100% overlapping of Meriota gene with celery gene sequence.
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Figure 3. Transcription of recombinant M6PR gene in control group compared to

transgenic strains. **: P <0.01
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Figure 4. M6PR protein expression assessment. A) Column M: SDS-PAGE specific marker.
Column L1: bacterial cell lysis containing the recombinant plasmid at five hours after
induction. B) L1-L2: bacterial cell lysis containing recombinant plasmid after induction and

western blot. L2: bacterial cell lysate without recombinant plasmid as a negative control.
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Figure 5. Chromatogram of M6PR protein purification
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