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Abstract

Objective

Exendin-4 (Ex4) is a 39-amino acid peptide isolated from the salivary secretions of the lizard
Heloderma susceptum and it has similar biological function as glucan-like peptide (GLP-1)
receptor. The most important physiological role of GLP-1 is to regulate the amount of glucose
metabolism by reducing the entry of glucose into the cells. The binding of Ex4 to cholera toxin B
subunit (CTB) increases its efficacy by binding to the receptor of intestinal epithelial cells.
Transgenic plants can be used as factories for the production of recombinant proteins. In order to
maximize the efficiency of transgenic plants, the expression of foreign genes can be regulated in
terms of time and place under the regulation of different promoters. Considering the nutritional
value of carrot tuber and its fresh consumption, in this study, CTBEx4 gene was expressed in
carrot plant using a root-specific promoter. In this study, in order to specifically express the
CTBEx4 gene in carrot root, the Major Latex-Like promoter (MLL) related to the specific
expression in sugar beet storage root tissue was replaced by the CaMV35S promoter in the pB1121

construct and were used for the transformation of carrot explants.
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Materials and methods

Using the CTAB method, DNA was extracted from the leaves of the sugar beet plant, then the

PCR reaction was performed using specific MLL primers. The obtained fragment was replaced

by the CaMV35S promoter in the pBI121 construct using restriction enzymes. Both pB1121-MII-

CTBEXx4 and pBI121-CamV35S-CTBEXx4 constructs were used to transform carrot leaf explants

using Agrobacterium tumefaciens bacteria. Transgenic explants were indirectly regenerated into

plants in MS culture media in vitro and then transferred to pot. Finally, the CTBEx4 gene

expression of the transgenic plants was analyzed at mRNA and protein levels using RT-PCR and

ELISA.

Results

The results of the expression analysis using RT-PCR and ELISA methods indicated that the

expression of CTBEx4 gene in carrot root tissue was regulated by MLL promoter, while no

expression was observed in leaf tissue. Also, the results showed that the CTBEx4 gene was

expressed under CaMV35S promoter regulation in both root and leaf tissues, but its expression in

roots was lower (30%) than that under MLL promoter regulation. The obtained results indicated

the ability of the MLL promoter to specific expression the CTBEx4 gene in the roots of carrot

plants.

Conclusions

The MLL promoter was able to express the CTBEx4 gene in the root tissue of carrot plants at the

MRNA and protein level, Also, CTBEXx4 protein under MLL promoter had higher expression level

compared to CaMV35S promoter.
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Table 1. Sequence of used Primers

 Jo® Juail gle Sl et
S $ 53,535l g e
Annealing Primer sequence 5—3 Primer
Length of  temperature q name
product
57°C ATAAAGCTTGTTTGTTAACTGAACTGAACTGTTAATT F-MLL
1742 bp 57°C ATATCTAGAGTGAGCGTTTCAAAATTTTCAAAAG R-MLL
429 b 60 °C TGTGCAGAATACCACAACACAC F-CTBEX4
p
60 °C TCAAGAAGGAGGAGGAGCAC R-CTBEX4
53°C TTGTAAAACGACGGCCAGT M13-Fw
2414 bp
53°C GGATAACAATTTCACACAGG M13-Rev

qy
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Figure 1. Schematic diagram of the digestion, ligation and construction of the recombinant
construct pBI121-MLL-CTBEx4
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Figure 2. PCR products on 1.2% agarose gel to confirm the ligation reaction and
construction of recombinant DNA (DNA ladder 250bp-10kb) A) 1742 bp PCR product of
MLL promoter by M13-Fw and MLL-Rev Primers B) 2414 bp PCR product of M13

primers
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Figure 3. A) Transgenic and non-transgenic explant of carrot on MS selective media B)

Transgenic callus growth on MS selective media
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Figure 4. PCR reaction to validation of transgenic calluses (DNA ladder 250bp-10kb) A)
Amplification of the 1742 bp PCR product of MLL promoter B) Amplification of the 482 bp
PCR product of CTBEX4 gene
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Figure 5. Seedling and root growth from transgenic callus on regeneration MS media

containing BAP 0.5% and NAA 1%
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Figure 6. Expression analysis of CTBEXx4 gene in leaf and tuber tissues of carrot plants (DNA
ladder 250bp-10kb) A) transgenic leaf with MLL construct B) transgenic tuber with MLL
construct C) transgenic leaf with CaMV35S construct D) transgenic tuber with CaMV35S

construct E) leaf control F) tuber of control
0.16 T

o

b

s
'

o

[

]
'

o
=
'

0.08

ab
b
b

006 +
004 +

C
002 1+ ; d i

0 — T L i T T T Ll

0 A cadanld oF paaly Mlloai MIleFp 35Ssai 355eF

FO M - o sl )3 )58 e Ol e

il G Uy Syl 5 L) gygh BLS Sy g diiry Sl 43 CTBEXS (g ol ¥ S
CaMV35S  jlalal, s MLL jlailal,

Figure 7. Expression level CTBEX4 protein in tuber and leaf tissues of control carrot plant,

transduced with MLL and CaMV35S promoter.
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