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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.

Keywords: Expressive vector, cloning, Sesamin, Sesamum indicum.

Paper Type: Research Paper.

Citation: Yadollahi A. and Ghajari Gh, (2022) Transgenic induction in Sesamum indicum with

recombinant pBI121 expression construct containing CYP81Q1 and aroA genes using
Agrobacterium tomfacensis. Agricultural Biotechnology Journal 14 (3), 223-242.

Agricultural Biotechnology Journal 14 (3), 223-242. DOI: 10.22103/jab.2022.19687.1408

Received: June 10, 2022. Received in revised form: July 15, 2022.

Accepted: July 16, 2022. Published online: August 10, 2022
Publisher: Faculty of Agriculture and Technology Institute of Plant

@ ®@ Production, Shahid Bahonar  University of Kerman-Iranian
Biotechnology Society.

© the authors

Yy¢

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



® S29LS (5 59d 9l g oo @'@ -

PYTA-Pher Aokiy AN TITA-FYAD il W

5 CYPS1QL islo o5 oy PBIL2L uS g ol 05w b a8 43 i, ly3 !
wiewllogi 051 5i5lg 5T 51 0315wl L AFOA

th Jrwle
U‘)"] ul).e(: FFAY-1avan S 993 rDLJ oKiisly G‘S))ﬁw u.w.h.e(o 09; L5°J‘° UL& 9«4& ‘)L)L&W‘ J9i~wo o.).wy#

hi.a@live.com :a.ll),

S8 J

‘U‘J‘e(" ‘(5"))‘9} olKisls « ;u...u ) r:9lc oSl ‘(_Jﬁg'[?ﬁ 9 (5[9J...u QS“HL"“" w) 05; sd....o)‘ SALM)K d.;.}j,c] u,u.)‘\)
ghajari.ghazal74@gmail.com :a.lL], .l .

84S
4 S olS Hgd (o gudme (6 pdy énl? LS‘)’. d).llf o.&.:.;SL},..aU e (y09d O‘?’;" 4 Ml s 9y ols HEKES

okate &y .l 48,5 )18 dn g5 3 )90 pud | sl s 53 (gLl e Gy (sl Al FFFY glgize g cutS L g, oyl o

2 b odsl (gl &S oS 4 Agrobacterium tumefaciens  alawly L aroA-CYP81Q1 cuS g o5 JWanl Kol oy

yge & ohilojl igeifs) (ke 9 (F9agn S n e SBRIl g Bl CuiS (gl Ao Sl ol 0 (0155 )9S
i pogiasl s (LBAA0A) poy iSlhs ST sy 15 5 i 510 ATOA-CYPBIQLAS 5 5 inlol ol 5 (B ySs 3 Blga
& Coles 3 8 byl 2)90 raalelblS ) )3 28T e B0 (gglo (o5l lae 3 oS Szl gl g 2l
e oizmed A plol Bl lalS (g9 colazs] (gl ST L PCR (clajll o 155l (lalS (Siso,ly sl jolaie

b oeios P<O.OL (g olins edaus y3 ylys (sl agy8 5 JyiiS csls 09,8 3 (CYPBLQL) cyseljoo Jgn o5 ol
] Lms )3 (LBA404) poy Sy ST 51 oolil b syl sloazals ulisl doys & 313 ol (s lol a5 1l
Qo YV 1y (Sisu)ly Slglyd syl lS o Gan 5 PCR @50 it g duopd TV (liee & s loblS (ol

Jsl Sl gl gy disu,ly Gl 0 (giludlued Cors saimd L (g5b can VYF dshad 1SS w0gMe 4y b LS


https://orcid.org/0000-0001-9070-6514

B L R L R R L R

(VEY 5l o lowd V€ 0,93) (559l (559G g oo

-JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJF-

Ol 00 ()b me s MBS &S ol L5 b yls 5o guls bl o JouS oS 4 ar0A-CYP81Q1 S yig ()5 (3950
(P<O.01) 3,03 3929 J S sl 095 5 0dd C50)l 5 08 (e y> el 9o 5

03555 sgb &y 5 423l oV S ¢l sl 56 b s o PBIL2L 1 it iy (sl J5U &S sl 5130 puS ot
iy JI Sl gty cul > o0 45l S igh B et o 8 lizal 2,50 oIl & S g sl o5 Sl
3l ol (e sl (S QR Gln 48 oS @ el Age 0

e JB oS el gl ailon 031908

g, 4l Eo3

slo o5 s2ly PBI2L Sy Slo ole b S > (o)ly il (VF4Y) Jje o8 el (bl saliw!
NEYYYY (FNF iy obitS 5loiSigm dloxo o putsaliogs gy i5Tg,5T 5] o3lizsl L ar0A LCYP81Q1

Publisher: Faculty of Agriculture and Technology Institute of Plant

Production, Shahid Bahonar  University of Kerman-Iranian

OIS

L(:Ofm Biotechnology Society.

© the authors

EVR
Verma ) 39 o cuiS oylul bwgs &5 cul el a9, (LS op 5 w08 5l (S (Sesamum indicum) ssus
Vermaetal. ) s gy o3, ooladl Jlas 5l Sesamum indicum L s ¢ isg 4565 V- 390 51 (et al. 2021
Coodl jl g Wgdi oo Cguims (sl olgx lp SIS oS el @t o> (gt 4 S a8y, (ks (2021
» (Myint et al. 2020) 58 o ool 1) s (Shod 9y Cpyidia 9 udbso J13,55 0 (55)9liS ) 35 (3L (soladl
B g 020) SO gl 0 ol (Vb (g g CudSTL (S8g) (3l b 4 oS ogge (a8g) sladly o
ol 3l ad enST ply 13 YU Cunglie aouS 424, 8k 5 (NaYIOr et al. 2016) ol 4,5 1,8 4555 590 0 o
@ £l g o) QLS dge ) SBF wdiae 5 G5IsSTsn sl by A5 Sl ] CulS drsg s oSl 2ol o)
Ao S Gile s A pug s Sl Jelse & Cuoglia ol (sl (235 slagsj ol Uy b 45l olalS W5 jshaie
a9y opl 5l (Callender et al. 2021) ol osds 43,5 IS 4 (glopsd (clmosygl b yiul3él g cuslsys 5l s s Jolge
6l pBlojl byl > (S5 dde Slaosas b ohj (lalS sl 5 o Jlis! 5 plalS ol el culS e (03
Py ol 6BBle cpelir 5 Joy36S95 Jols aouS g, 13 29390 (slalus] sl (IShida et al. 2020) cul ()90
SWS 5 s 4 35S 89, oled suiw J(Hussain et al. 2018) sas o yiol5dl aegy plo b dwlio > oyl ol

Yya

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



B L R L R R L R

VEY s 5 iy

L O L e . R R R R R R R S

LLs,l (Andargie et al. 2021 )ucun (LK g9 5l GlS 5 cpl pled &5 Conl bgsye cyolir 9 cpdgol i g ¢ Jgoliw Jto
i 005 wal)d Jtue Ladgilyy Jud fwgn see )15 39 cysliu jlade g 4l (429, Jlade 3 slelanMe JB 5 ot
Gl WS o)9398 Sglie yume (Pathak et al. 2019) wib o ;500 SluS 5 Sy g bl jiw sl oY losle
Cgods g odd ABLS g san ot 4 S st (il ol PASO po St mil 156 ot qeli A g oS
JUd 4w o iul33l 4S5 1) pseliu 5w PAB0 pg)S gt w3l (JaN et al. 2012) 54 0 03l iales CYP450
Gl owelse (Jan et al. 2012) wlho Lal3 38 oweli lsxe (CYPBLQL) mal ol 0iS305 0 ol i3l
ple gy ol 312940 00 olS ol gy Camgl po I3l & jomie 2w olS 53 (o o Bl g AL ST B sla S
-l oS Gl g a |y Qe ey il GlalS d Wse sbay) Wl gl S5 edine 9 STeSs
ol glodas EMSin b Yoo ¢ 35 ol (5)Kwd 5 b ylalS ey cusS 61y (Muthulakshmi et al. 2021)
LS Coglio b guyns 4 bol cusly abato Lgd 21,5 as 1 o iSlale | odes o3kl aninn axlge jy clacale 349
Al lad 4 jyp slacile b ablis (dly (pollae 43S Wl oo pioS (laeocinj jlas b glaiScils I oslinal ad ol jon
G55 oo i il 4 SB > Sl & ol B 5 il (S Cile D Jitogighud N |y Consgts NS
Chen et al. ) 5)ls Jlis & 5508 amacunsj s Sl 5y ol ) gien ol S > Tay s odlisal 51 ug g 033
SlosSt e brsss Sl 5 s Sk g 51 (5 (BS 55 ssilo S 5 g 5 i asnsy S pedplio (2021
JUasl b 28" dile ol bl so Cumgts IS iScile Lol Gdan EPSPS o, 51 . (Chen et al. 2021) x4 o0 Lo yo onr 4
EPSPS 5] 45 sl 85 4 p;¥ (LeiN0 et al. 2021) 53,5 o o i by 4 yoxio S3P EPSPS - Sk 4y
Ol & S Sl By elj S b 5ye lacile Sy 53 o cul ) el gl 900 SATOA (5 bawss
Jgazme &5 (35 (13905 )l Jolis 4 3,8 o3lisul (639)9iSS0m (g Jl Ol en B ol 4 (olitwd gl Sl pgli iS ale
Cal 3,18 Jns pgySlig,ST alawly 5 JES) e 1 ool b dlaly 13 a3l e 09 CamstM 435 sl
(Hwang et al. 2017, Piri-Gharaghie et al 2022)

Sz g9 (PBL121 ayousMly g5l LBALA04 s GUSINE P35) 55, ,:Slig 5T clodygus 53l cilises cllllas
oz |5 b ledd ol 13,8 gy 168 (Sl 2l g (2153l 69 ) 485 008 el (glayg0y9 g B Jale
LBA4404/PB1L121 450§l g0 s PBEGUSIMY EHAL05 450 45 sl Sl jlasin,s8 sl oo 5] 008 ol
Sl yskate 4y IS g, oS & EPSPS 51 o0 (655005 3l Jil 2)50 13 (215 ool el o ol 03,5 Jos
Agrobacterium zSb 5l sabss ol s (Kahrizi et al. 2007) ool sad (55 CawsayME iSdile 4 Caoglio
09251 b APCR cygo3] bss)) dgasdly 33 5 s3> JySJge (slasall L 5 03,8 oozl 355 ol Jil 51, tumefaciens
adlbe oyl . (Kahrizi et al. 2007) 5,5 Ll olS 5 1) o5 oo oljee Sl Jla b g b aseus slass oy ol (6 )li57asd

YYV

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



B L R L R R L R

(VEY 5l o lowd V€ 0,93) (559l (559G g oo

-JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJF-

o o) xS 4 &S 3 (Ui gl b sl 0 59y p5Y (65a5med w3l ol b Camgi D (S 5 oo S
and Blgl 5 wgdleds g o ComsiMS & polie liws lalS sl el d3IS 3 oL St EPSPS o5l suis a8 assly
S5 bl ke 005 3 J5Sge lapuslSe & 2905 4y oaal oo & (slo )y g Slllae (o3Ma A
Mohammadabadi and ) suwe (b o wdal o6 o> g ddy wgigy DNA glossla p Jeiis)
3 9 g o o plojen yobo 4 o zud a5 Wil e 5 (o3l Sl el ol KV (Si5j oole (TOIdINEjad 2017
(Arabpour et al. 2021) 1l o W55 1y Joho 515 3y90 w3l b piig g g 00 o bl 5l (o8 dliws baid ols o
Ohsel Oygo 4 03 ol a5 0258 4 Sl pde g )3 g 390 S NS e ) o 0 &8 e b 0 e 4 S
A ass Eccoli gp8b )b oyl o5 ol J5 5 5l (Mohammadabadi 2020) sl sals 3L Jué,e 4

Masoudzadeh et) il o (gamas g cdge JuS cov Sg)8s o o ol (Mohammadabadi et al. 2021)
goi b po @ bagsj ol 35 5 3900 ol b L gl ) Sy 13 o plad  SpgS Tand acgooe K e fal. 2020
ool olaid] céb oy bog By » o ol ol (Mohammadabadi et al. 2018) »)b  Kiw
ly Jpame ol &8 olacél plo ) 6 g cdl glod > a5 5 &Y game Hlads e (Shahsavari et al. 2021)
5 s adlae wlol ol ;I S5 (Mohammadabadi 2021) 54 0 o5 o] ol mebasd comw oad a3l wijbo o0
Mohammadabadi and Soflaei ) cul egjg09,S b (Joho gdaw 3 sl anlllae 5 (o3latsl law b lagye glapigy
Ol Syt gy ol 3 el o piiie il 53 a0 B Sise 5 osad 3 )5 W8S @ &5 ol 4 avg3 L (2020
5 bS8 aroA asl jigs o5 JUSl g 108 ol 55l duliio 4y (Bl CuiS w05 Al 3l e 3895 ol )3 )b

A5 a3l CYP81Q1

LS9, 9 dlge
slaaily s 1 g8 88y 2008 ) s ol 53 03litl 3,90 (555 5 deadly il ¢ LS Slge 24ig03 (9 ear
0313 518 SgSul 9 Seudlyge bams )3 (Sgae s | g 4td (Olnl @05 s 9 S 4 9 ol Clisiod dunga) (i
(ossedll b 4Byg (1903 st (6Bl el g 0ad (55l pex Bl g Sy ol g, (slo plul atin ¥ 1y s

SIS ol ol dayn =V 538 0 Lislejl le; U e diged g odd Counli @ole &l 50 alolBM L L0 (g il

W)

'DNA
YYA

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



B L R L R R L R

VEY s 5 iy

L O L e . R R R R R R R S

Ormmlogiy il 4 polie AL tumefaciens LBA4404 cla agu jl ouS 4 55 ojle Js! glp 1085w dilunod
e 05 PBI121 ey 13 QUS 5 sl 4 o3l opl 55 b (g5l diluer PBII2L ooy j3 55 0l w05 oolil
Job L CYP81QL 5 4 GGGS Sl buwg uw 5 opl «cd)5 ),8 (EPSPS o551 ouiis” 15) oL xSL aroA assl
saimd doils 3 CAMV35S Sgegy JpuS cov e o) ol b Jeate (o) ShENZeN 8,5 bwg oL cas Yo-
Slab ol yoite 5 €88 15 kil 3,50 (LS Sl JB lsie & PBIL2L bl ¢ gl o () JS3) 8,5 ,1,3NOS
NS VA o)l (VT aiel (glasunl a8 0395 < E. CONI (K12) (¢ 5SL 51Ar0A o5 clivie b o3kl olS p3 o gl
bgiye CleMol a8 ansly Jobo 5k e WWAY (5 cpl il 4l jd Comgs S (oS 5 e (201 e 063855 42 A% o)lad
05 owemen Cawl D990 XO0557 sy oyles ¢ ( WWW.NCbi.NIM.NiN.gOV ) sl L o5 SSL s ol &
J56 clls cla pg Sl ST 5l el sdalie bl ool oKL wen > ABL94714.1 ojiwd o)les L CYPB1Q1L
chls @l LB Lo o ailis cuis wdgs jb cis VEYY Job L aroA-CYP81QL o S 5 )5 g9l aSpB1121
caz { ODgog = V)& o b plol aids )3 )99 VA 1S5 (595 32 YATC (slod 3 (malellS” 2 1o 25 (oo 0
A oslizl 1o )5
pBI121: 14758 bp

Hindlll (4350)

Xbal (5815)
BamHl| (5821) Ndel (10475)
Smal {5828) ORF frame 2
Kmal {5828) JRF f =1

ofiT_RP4 SRF frame
~RE Fram KanR1
| 1 10lh f 4 |
A
i I BELE il i —— l

Nhel (2715)
NeoR/KsnR

Notl (14682)

M12_pUC_n
lac_

(KANR1) pyuuglobls bl ,Silis b oad sb PBI12L dewdly ks jksls .Y JSb

Figure 1. Plasmid pB1121 designed in this study
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Table 1. Primer sequence used in this research
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Figure 2 .Cloning of aroA-CYP81Q1 gene in plasmid pB1121 and formation of recombinant
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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
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Figure 5. Expression of recombinant aroA-CYP81Q1 gene in control group plants
compared to transgenic plants. ** P <0.01
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