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Abstract

Objective

Oilseeds are the second-largest source of calories for human societies after cereals. Sesamum
indicum has been considered recently due to its oil quality and content of 43-46% unsaturated
fatty acids. To investigate the possibility of transferring the recombinant aroA-CYP81Q1 gene
through Agrobacterium tumefaciens to the Sesamum indicum plant (reported for the first time in
the country), after optimizing tissue culture and selecting the best hormonal combination, a

factorial experiment was performed.

Materials and methods

In this experiment, the recombinant aroA-CYP81Q1 gene was synthesized and transformed into
an Agrobacterium strain (LB4404). Gene cloning was confirmed by PCR and then confirmed by
sequencing. The efficacy and frequency of transgenic Sesamum indicum were evaluated in the
selected medium containing 50 mg/l kanamycin. Finally, to confirm the transgenicity of the
regenerated plants, PCR analyzes were performed with specific primers on selected plants. Also,
the expression of the sesamin-producing gene (CYP81Q1) in control groups and transgenic

groups was measured at a significant level of P <0.01.
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Results

Statistical analysis showed that the percentage of regeneration of transgenic seedlings using
Agrobacterium (LB4404) in the selected medium containing kanamycin was 33%. Also, PCR
analysis of transgenic plants showed a prevalence of transgenics of 33%. In addition,
amplification of the bp fragment indicated the accuracy of cloning in transgenic plants. The results
indicate the successful transfer of this gene to the sesame plant to increase its industrial properties.
The results of the analysis of variance showed that there was a significant difference in the

expression of sesamin-producing genes between transgenic cultivar and control groups (P <0.01).

Conclusions

Since pBl121-based expression vectors are more efficient than other expression vectors and are
widely used in the transfer of recombinant genes to plants, the recombinant vector constructed in
this study indicates successful gene transfer. Sesame to sesame plant to increase its industrial
properties.
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Figure 3 .The results of double digestion of plasmids with Sacl and BamHI enzymes are

13124 bp and 1634 bp fragments. L1: Recombinant plasmid, L2: 13124 bp fragment related
to pB1121 plasmid and 1634 bp fragment related to recombinant aroA-CYP81Q1 gene, M:
1 kb marker
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Table 2. Analysis table of variance for regeneration of transgenic seedlings
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Figure 4. Analysis of transgenic samples by PCR. L1: Negative contro. L2, L3, L4, L8, L9:

Examples of transgenic failure. L5, L6, L7: Successful examples of translocation with 1634
bp band. M: Molecular marker 1 kb
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Table 3. Frequency of transgenics in sesame cultivar Karaj in this study

(7)) (Sis 5 S1glyd PCR g5 ;U1 ol 03931 gl o5 Slua olS o8,
Frequency of Analysis of PCR Number of infected Plant cultivar
(/) transgenics results cotyledons
33 3 90 z)S oS
Sesame of
Karaj

(Sl pae) J S sl 095 > AOA-CYPBLQL oS 555 0 0l (s 3o P9 0 Ol oy 2 W
»CYPBLQL by olise 45 ol olis gl b plool real-time PCR (yg05] Lauwgs (0aid < )l 05,5) cuS yig 09,5 b

Sl 55 ATOA-CYPBLQL 555 5 ke ljne ol 48l 33 il B )55 05 (LS & o a3 ol

yvo

Agricultural Biotechnology Journal;  Print ISSN: 2228-6705,  Electronic ISSN: 2228-6500

8, SN,



BN,

(VEY sl o lowd V€ 0,93) (55,9l (5595 g oo

cpl ol i gylel s 511, P<O.01 o )3 (g ylobine cglis oS wol oy 4+, Y0 JjS lalS )3 5 VA L plyp coulys

Al e (S5, Cons 018 Ll oy il

2.0 X
= = GAPDH
O 154 B aroA-CYP81Q1
QL
g ns
(@] I
S 1.0 ==
e
o
S
2 0°3 —
0.0 I 1 | I
«0\\& <°°Q <°°Q <°°Q
NS NS
QRS S
& S &L
S & s &
o L N
& o
o &€

WSy )15 B U dwglie 45 J 458 09,5 HLS ,3 aroA-CYPBIQL oS s o5 il oliwe 0 JSud
**P<0.01 .oiud

Figure 5. Expression of recombinant aroA-CYP81Q1 gene in control group plants
compared to transgenic plants. ** P <0.01
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