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Abstract

Tomato is an important economic crop with nutritional and scientific value for study. Due to its
agronomic importance and the sensitivity to biotic and abiotic stresses, using new methods in breeding
this crop is necessary. In this study, the effects of some factors, such as pre-cultivation time (1, 2, 3 and 4
days), Agrobacterium concentration (OD6¢onm = 0.4, 0.6, 0.8, and 1), inoculation time (5, 10, 15 and 20
minutes), Acetosyringone concentration (0, 100, 150, and 200 uM), co-cultivation period (1, 2, 3 and 4
days) and different concentrations of the kanamycin (5, 10, 15 and 20 mg/l) on the transformation of a
local cultivar of tomato called Bonab, were evaluated. The maximum transformation efficiency was
obtained at the ODegoo= 0.6. Also, the highest transgenic plants were obtained in the 10 minutes of
inoculation and 2 days of co-cultivation. The presence of Acetosyringone had an increasing effect on the
tomato transformation, and the highest percentage of transformation was obtained at 150 M of
Acetosyringone. Finally, the presence of a Chitinase gene in the probable transgenic plants was confirmed
by PCR. The optimal conditions that were obtained in this study can be used to transfer target genes to
this tomato cultivar.
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Table 1. Compounds used in the culture medium

RTM RM CM PM GM
MS + + + + +
Sacaros (g/l) 30 30 30 30 30
Agar (g/l) 7 7 7 7 7
pH 5.6-5.8 5.6-5.8 6.5-5.8 5.6-5.8 5.6-5.8
acetosyringone (uM) - - 150 - -
BAP (mg/l) - 2 2 2 -
IAA (mg/l) 0.2 0.2 0.2 0.2 -
Cefotaxime (mg/l) 150 200 - - _
Kanamycin (mg/l) 10 10 - - _

Table 2. Primers used in this study
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Primer sequences Primers name
5’-GCTCTAGAGCTACGACGACAGCCAGC-3* | FchBD1
5’-GCTCTAGATTACGCCAGGCGGCCCAC-3’ RchBD
5’-GCGAACAGTTCATACAGAGTCT-3’ 35S
5’-CGCCTCCGTTGATATAAGCC-3’ CHIT42R
5’-ATGATTGTACATCCTTCACG-3’ VirGF
5>-TGCTGTTTTTATCAGTTGAG-3’ VirGR
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Figure 2. Determining the appropriate concentration of susceptibility of explants to the antibiotic kanamycin (5, 10, 15 and 20 mg/I)
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Figure 3. a) The effect of different pre-cultures (days) on the average number of regenerated shoots in transgenic explants b) The effect of different
concentrations (ODgqo) of Agrobacterium on the average number of regenerated shoots in transgenic explants, c) The effect of different inoculation times
(minutes) on the average number of regenerated shoots in transgenic explants, d) The effect of different times of co-cultivation (days) on the average number
of regenerated shoots in transgenic explants, €) The effect of different concentrations of acetosyringone (UM) on the average number of regenerated shoots in
transgenic explants “The common denominator indicates that there is no significant difference in the 5% probability level based on Duncan's test
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Figure 4. Various stages of regeneration of transgenic explants a) Germination of sterile seeds in the Germination Medium b) Regeneration of cotyledon
explants in selected Regeneration Medium c) Production of stems and leaves from cotyledon explants d) Rooting of elongated shoots in the Rooting Medium

e) Acclimated plantlet in the greenhouse f) Regenerated plant

S etalie LB sl S sS Lol S5, Sl
el 4 s NPTHE 05 (g5l sladsla o slaas oyl
ol J))Qwudtﬂyﬂuj.bxu djl.!}:.wjabﬁ ijLa
C,..:..Sb celile vjbﬁ.«:éubwﬂ) LA Gl LL.:L@J BEEE)
IETAR )‘ww;)‘ﬁoMﬁbRM Les 53 Il 5 ol
BE] &_‘)4‘1{“) BES) e )‘ o A edalice e‘)L..d-u J:.i,sj

(8 JS2) 55 edalie LB RTM laes

Syl 5 Ol JeS e s
obazl gla ST 5l eslinal U 51l (glo iy [2S15 o
sy sl 540 asked (CHIT42R 5 358) (¢ end 3LaS O

4 (PBISM2) (5 joud SLS o3l Sl dd 255 5L cidr 40
PCR a3 a5 55 Jb 53 cpl ol eslinal Cote J 28 Ol e

iz OlalS w05 JUsl Gl 0K s sl sl il
S oS sl OF g S pn oS sk ol sl
s s Veme b LS il LS s gl
GV slie 3 Ll el Sl el 5 LS (0 5o e st
Ao A (3l Olp 4 sl 2D 05K e 52
G375 4 3 03,5 a3l 0050 s il S5 31 i 03538
LS oo § S sl w5 glad e G L T-DNA JUas!
Nas S Vor cL 5l glandlas 55 (Kazemi et al., 2020)
Jan et ) s S eslizal S pax S ooul 53 05K e st

.(al., 2018

S Y gams 16y 3liS 05 Jul aiyl 5 0LE L1550
- ST sl sk A L 4 e gad sy JES) 1 Ay azia

03 53 5 ede el s ol 5 ekl syl el S5

\F+) QL'MUS)L@ A G)Lo.»fa /Mé}l{ 090 /s}‘.w) w‘s&uj (I


https://dor.isc.ac/dor/20.1001.1.25885073.1401.11.1.4.1
http://gebsj.ir/article-1-414-fa.html

[ Downloaded from gebg.ir on 2025-12-16 ]

[ DOR: 20.1001.1.25885073.1401.11.1.4.1]

Oar 5 3 55 S S s 5kaS 05 Jsl 53l ang

JUsl s Olis Couyl s oS s kL pl sl o s 056 olS ol 5 asl g (0a ISK) sy e ali olS
Sl 8L w (Sa i pde 5 oS o5 w05 ol i 5 G ST L 5lhe L (gl s L2iSTs ‘us/;jﬂwhmm
(0b Jse5) A plesl (VIFG) 5 iSLs ST o gz (slisolen s

M 1 2 3 4 5 6 7 8 9

355 Nl M CHITA2R 5 355 olanst! (sla S50 5l eslinal b (g e sl 05 (sl ol OLS PCR ¥ sams (63,585,501 (o, (@ —0 IS5
S8 oS SIPCR Jgame) e Jals =¥ ((DNA 130) e dali =Y (GlaS 05 sl doandl 5l ot 555 ankad) oo aals =) (1 kb DNA ladder) J S 5
VIrG 0} Lolant! gla S5T 51 eslinal b a5l 5 0L 5adl glo iy (2815 51 Jol b b sl LS 5IPCR Jgwams -4 b & (ol 5
Lol Ol a pgs SUy STa b s PCR U grames P 3l 05 (sl ol 5 0LV =10 ¢ J S50 055 KL M o 51550 QLS 51 (s3las p s S5 ST

Figure 5. a) Electrophoretic pattern of PCR product of transgenic plants containing chitinase-chimeric gene using 35s and CHIT42R specific primers M:
Molecular marker (1 Kb DNA Ladder), 1: Positive control (the plasmid that is harboring chitinase gene), 2: Negative control (distilled water without DNA), 3:
Negative control (PCR product from non-transgenic plant), 4-9: transgenic plants. b) Analysis of transgenic plants by PCR technique using specific primers of
Agrobacterium VirG, M: Molecular marker (1 Kb DNA Ladder), 1-15: Electrophoretic pattern of PCR product of transgenic plants containing chitinase-
chimeric gene, P: PCR product related to agrobacteria as a positive control
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Figure 6. Electrophoretic pattern of PCR product of transgenic plants containing chitinase-chimeric gene using FchBD1 and RchBD specific primers, M:

Molecular marker (1 Kb DNA Ladder), 1: Positive control (PCR product of pBISM2), 2: Negative control (distilled water without DNA), 3: Negative control
(PCR product from non-transgenic plant), 4-9: transgenic plants
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