[ Downloaded from gebg.ir on 2025-08-17 ]

[ DOR: 20.1001.1.25885073.1398.8.1.10.6 ]

b Sl &g pds N 40 JESI g walllm culs” il dug
P92 55 by 5T

Optimization of callus induction and Agro-transformation on
some Iranian Rice cultivar

T oobie 3 5l Ml 4 M Shss Q0L A sl ) SLLSI

Afsaneh Ebrahimi Heravan!, Ebrahim Dorani*!, Elahe Bina?, Behzad Ghareyazi?

Ol o ol (95,5 5LES o dSiils (855 555 5 5 (9354 05,8 =)

DRl @S« 30sUaS s 5 Shisel i Slosl (55,5188 (55580 5 0 a8 53, =Y

1. Department of Plant Breeding and Biotechnology, Faculty of Agriculture,
University of Tabriz, Iran
2. Agricultural Biotechnology Research Institute of Iran (ABRII), Agricultural
Research Education and Extension Organization (AREO), Karaj, Iran.

uliaie@tabrizu.ac.ir : S5z Cy 51K J guns oukinn 55 3¢

ANV 2y e )b = QARG 125 )5 50 ,6)

Y 3 os b wue pbyl 08397 ws 4 (Oryza sativa L.) goip kel SBlaal oy jogo I
Ol 99wl S (gwikign K0T ) (S I § (S SRS il 50 PYlae 9 g Sk
Feo) ooy 9 (NAA 2,4-D Kin) LS ady Slaounis” pbud Caliseo (Sedald 1 ¢ o lo3T
Eyopd s ol guge Jold) (£10) o) Nz 2 02 (S 2 P o v g te
LBA440S) 3uibacgs pgr by 5T Gladigw H1 cpwomed § (X930 § B e o f
3390 0 9 ad) pal5 38 (ODeoo= +/¥c +/1 § 1) &8k cdaké § (AGL-1EHAL05
4 3505 ( B0Lai Yol yb arl p gl SliskiT IB 13 Jol> gl § b 7 55 adlas
SO PE 4 Fwl 50 g 9 by Srors ki a4 318 DL glE Wb i g
SYL 2 well woyd Faosed Olus ¥ i 50 Pl gle .Cubld 3959 (518 S SMS
(P55 +182) gl Ay Ol w0 o2 sy 2l gy o8 cdalllan 330 B3yt 33 L NKSIS 15 AT,
A 039 o2 38 F w0 PO 9 st PB § 18 24-D 2 MY/l Sal> S Lase 10 1
31 oolarw! .58 5 wdgi NAA 2 mg/l 9 2,4-D 2 mg/l 118 dawxe 38 15 (P57 +/£ VL)
(sl 9 g Oliao (el 381 1k 9 315 Sl vald b dwlio 33 1) by wodl™ Al Ol imo oy 9 5 wno T
Lo 30 (P57 +IVYA) 9 GB Wl 039 Olgmo oy s LS (6 sy ™ wadli™ iy
(BRI 90 0ud 4B F HI0 dgw 4w Ol 33 . oudlie sl e Mg/l STy culs
SIS e OS> » Lol cwsy EHAL05 G gw 3l oolatwl b lgd ity 51 5 (sl walls”
) Cdald 38 STl (I3 crds ounlin By Uil 38 peSTbe 5T Cilicke (SBCLAE (s 1
Trpd pdy ol Cawdd il 4 4353l .0 Aol 1) (S yuiu 4wyl § (S el ODsoo=
b OF JWS 50 OT 31 Olgi o0 9 4ild 2,4-D (81518 tusmo 38 1y (S yui I WU Clil

908 ooliin! Laliske Slun!

() (ol 9 ECE] (qwige
s> ISSN 2588-5073
S 9 71 ISSN 2588-5081
AN Ol 9 Hle ) ol A 0393
Vo111 dxio

Genetic Engineering and Biosafety
Journal
Volume 8, Number 1

ouuS>

S glasly

R
24D 4k S s
31
‘.Cf.»fé
EHAL05 4 g


mailto:uliaie@tabrizu.ac.ir
https://dor.isc.ac/dor/20.1001.1.25885073.1398.8.1.10.6
http://gebsj.ir/article-1-307-en.html

[ Downloaded from gebg.ir on 2025-08-17 ]

[ DOR: 20.1001.1.25885073.1398.8.1.10.6 ]

i 4 05 QU el 2S5l gy

s @ e s Sl cls @ sul (Mansfield, 2004
Jainetal. ) .i) glaedcs ls cblls £ Jod 3l sadase
M e oS o150 (Alam et al. 1994) -y, S <o (1996
Bajia and Rajam, 1995; ) ... 5 bsaweldl 5 Jld Ji5 Je
CiS lame (GodiSd gesle o s 5 75 (Yang et al. 2005
« (khanna and Raina, 2002) .55 (Shaukat et al. 2001)
PH 5 o> ¢, 5 «(Kishor and Reddy, 1987) « yai 55 (yws ¢ 55
L blize sla it CLel &S 5505 S (Yang and Jian, 1996)
Gl s A W s e belss sileang Ll o
0353 28 51 6ol o 02 o8 (sl i el OLLS
Gl g g bodil e oSl Pl s gl
Sl ) S5 OLLS (s3lees T (sl Sais o S5 ST
ol o ok dshize s, S g SUs ST dacl gy
@ wlS @ 05 JGl s, ol Cuidse (Hiei et al. 2008)
FU g5 wsins 0w 5 g5 A 685 5 ESS
OF clle 5 p s SUy ST (g pm 05 J! gl adioslin
e il Oloj Se Jals S L ST Jee 5 Jol
wels PH 5 ples Bl 51 o gm0 (2iSes be 0oy
Slp ol o6l s S5 5 pLulis (Dai et al. 2001) o
O30 <SGk 3l Gl s e eSS anes
Tr S e > Gl S8 T Bl 5 sladad
A &mmz;: @3y Jole L G lass opl g ol
5 IS G s e SUs Sl w4 s JT el
sor e Bbogpe el b Slal i Gl

sl a3 S 3

Lhu.".'a_g)_g.ﬂy

Foropd ol polb puge laedy 5ok 1CES 5 siedd
W S g Sl A g 5l 0S5 5 WD ey 8
Cod gl sy 003 I 51 e edew) Ly opl s S
S os sl Ay Sdews bl Gl g 5 s bl bl S

05 azds ¥ Sdeas da a5y 5 el gabge Ao s VN

2 pesats e e S, Shdas S 5l s B
GHE 3 Al 5 XS e ald ) ol sl siS
3 doys Av=0r oS el 5 Ol sbke Y31 i sl
bt Gk (Khush, 2008) ool 0Ll 0 o (S
035 e 5 Aoy o 5L 478 4 Yoo JL U Ol Cones
AL OT 5 e pase VL 5L sl 6l oS 55 e
Ll a5l (s paV/0 51 i L) Jle s o Osdes A=Y
V) oS el Cilites g0 S YY gl = (Patra et al. 2016)
YW Obe Sl asd e Jold 1) oy 85 55 5 s s8S
oS 21,5 55k 4 Oryzaglaberrima ;, Oryza sativa « ;S
Gbls = 3 O. glaberim 5 L.l ;> O. sativa «5 &%
5> O.sativa o, (Linares, 2002) >33 0 <is & Bl < 8
=& Indica, Javanic, Japonic s«isS .5 4w 4 Ol
« Indica s« S 5 Ole ol 3l (Garris et al. 2005) s 55 .
5 oS Ol des 15 bl slaysiS 3 (s 5es 1S b

D g g b s
Sl i 5 L5 e Sl ealina] (SIS (ol5ia LS o
o O B Oy Gl R ey S sl
A il s 5l (Pawar et al. 2015) ol J suaes
sslial Mol lanel (sl oS sy Olseas Ol e
Slapionn b S5 0 laded 0550 oS Sl elial 5 S
& K5 aboier Gk )l Pl anle Gl Sl
(Krishnan et al. 2013; Khush, .S S 7 5 ,Sas [ 53l
Shy Ep Sl 055 SiS I s Sedes 2005)
o 8 AS, e Do ml se pU)
.(Chu and Croughan, 1990) L s of ol5sb 5 (Sols e
Sy g p Sl S 55 3 &S (b gl IS M
s GBS 4 DA w ol ol L S 4 mul ol
slacs sy plubs ol ple (Kumria et al. 2001) <.
AT Ll a3 oS 155k 5 S Ay Sl il

Hoque and ) <.l o2 SSGD g o pﬁy b

R |



https://dor.isc.ac/dor/20.1001.1.25885073.1398.8.1.10.6
http://gebsj.ir/article-1-307-en.html

[ Downloaded from gebg.ir on 2025-08-17 ]

[ DOR: 20.1001.1.25885073.1398.8.1.10.6 ]

...... L 4 85 Wl g S CiS g5le wge

Q\)\S‘u}gl}}ﬁﬁbﬁ\

PCAMBIAL304 _alS Ol J3U L spdbass os Sl ST
Al s ol sl 5 s iy L GUS 05 sl
Soslial b S 558 e bop e SUs ST 2l 5 J S0
05 ceelant! gla SHET sl eslial b 31y (glo iy 2ST5
S’CCAGAT CTAACAATGCGC Jig L sy w uﬂlf
5'CCA 5 4b> a5, Sl I, GGT GGT CAG TCCC3’
4GAT CTA TTC ATT GTT TGC CTC CCTGCT GC3
Vo 53 STy bl (38 s s5m ST Ol
J5 S5 2 G5S1s Jpame Culg 53 5 A5 S eslal s S
Cole &K e 4 A 5Ws LTBE L5 Aoy /A 58T
Chpdy Do a0 ¥ sl 5 Glesl s 548 xS
G GBI G aw Ol dsl A= 0 S LSS
OF e ke am o3 a0 53 5 5 S Ol Sl

W8S I3 e 2 LSS ol 08 e

oo Sl e IS ol s SL S aub Sl e
R T e e L @ o K S S AR
S Bl gy e Ldd sabss 6L O il s 53
ssky el ells LS sy 5 ol 6SL Ol s
23 S en Sl Cell A S @ e S S
S S 5 AL i) laediS oS O dalr MS Lo
S S U Ve e Ve 055 el Sl
Lo )3 bdisai ) (miSen sl oY Olej Do DA (6 s
5 peeSUsh ST A1 2 2 0 S e YOO 5l mbe MS
545 s 2 by Son S A1 0
MS L s o il cpails JE (65 O Kt 51
00 5 reSUshe Sisu 8l 2 p S ke YOO Sl il
ki STy el S S Sl A 50 e S ke
Colg s s Ll sty s, Vo s OLL 5y bedsel
ot oy p psb @ adl A, Gla s
a5l SO, Xeglue J e b as )| 5 sl o IS
L35 = desley o fze s Xeglue 5o 51 p S oo Ve s
A ilol Slees L Jale 2 e Vv 4 ol J gl
53 S sl ws TVAY s L 0k, GUI 5 laciS ol

shls el .xmww,;owpﬁw o IS sen
l.{ oL J.:o.i? MS c.is h:m BE ‘GJ) Sodew LSLAJ':""
OV dads) Bas s s L;mmmm calzee glacbls

MS Loee 5 eslizal 5550 A L;LAuJ;;SmEJ cble -V Jue
Table 1. concentration of growth regulator in MS media

Kin (mg/l) NAA(mg/1) 2,4-D (mg/l) Sl
- - A\t \
- ) | Y
- ) Y Y
- \ A\t ¢
_ Y Y 0
v/0 - Y 1

i bliz Lyl b 55 ok SIS 5l ey OS5 (6,0
53 5 oLS Sl am s YVAY gl L oas;, B s belis
Liy 5 2SSl Kl S S Ll
Mo al Loy gla IS 51 i 58 5 L (Guu TV B

(238 ool Lt S L s L JIS STy 5

LIS g_,...?,s‘j 0,9 Y )\ o Zd)\.ﬂi '\i}’.‘?" 6)‘5,3 w‘bb\i
Ql)& a LAU»A_}MS J." 039 3 v‘i‘);}’"jﬂs Loy cole 93 Utiki
L.n &bw}jls J.J)J RS 6;6)‘.4\41 ‘}..:\)d»:}ﬂs )\ L;‘&Lw
JS 44 CM u&}jls aJs.MSJ.:.‘_}J LSL’“‘-’}‘“;.’) J\J\.*j J:J)La.o.::
ol 63315 L S 5 055 5 S sl bk pel s
w&? 9 @L“q Q.,\AT Cowds )‘ o W A ‘5}‘;0)‘.)\;\
laotS o las B b a3l by glasdS o las o Slee
i" ‘Y")wj‘)ﬁmdumd\j ‘).\}w LWLA J.J:)
3l A S CL?J LK Olge a4 as Sn A )5 dged )
‘wﬁl.u—)ﬁiul o Sl eslanal b baesls g5 Jbe 51 Oliab!
Loy Olge o Fomps o35 5 035 pll uilyly 42
3 dpe e icbe O35l Gy sl 4 e e o

AGL-1 [EHA105 LBAA04 o4 an (o, S chle

Rt B W i P RGO

AN il 5Las 1) 0 Lon [l 0393 | gt 5 (g0 § S5 (susniign


https://dor.isc.ac/dor/20.1001.1.25885073.1398.8.1.10.6
http://gebsj.ir/article-1-307-en.html

[ Downloaded from gebg.ir on 2025-08-17 ]

[ DOR: 20.1001.1.25885073.1398.8.1.10.6 ]

i 4 05 QU el 2S5l gy

Sl s 5y o3 8 W Wbl o L e S as s
5 S sl 03550 a8 B S K s 05 1 eI
B RPN L;Lm.,\;zsmﬁ;? S5 ‘;,.:Sfj Al as us edalin
Loy Say g Aoy ) dlesd Clﬁ-w BE) Léj e e
S 3 bog sy gl (Ydadz) sp b a5 058
Ai) 2L ol S Ao s A slaediS ks eSS

(YJS.;) Lals QL;..: b (M)J A )\

0 Jloaml o 3 (Sils 05051 bl L Sls anlio
EEN3) L;Laox;srga;; Y Laarj) AU N NS W
By eV A o ol e 8s s ‘Qfﬂ 3y4e alisa
olowps 5 o33l (gl Slag3, 8 Sl Jlos
Aoy Vel 5 24D 2y 08 e Vol ke
el.:..uias 5 e (938 (gl e fLB)\ ksl ol e 8
ooV Blol 24D 10 S e ) glils SiS lases

9 wMSl J:.A JALS J...Z) LgLAoJ..SﬁJa.\; )‘ w}JS ALY BE]
Wl gy LSS s Ll osd s el S s
QL:A )‘ CM‘ (5)}]“9 )L:....q é‘e.}L& (wﬂvs‘ L&buu}ns
6@‘ L \) Jﬁ)ks u.)f.:.:; 2,4'D okl asll LELA;):‘““S\
slackle 55 5 a5l Sobosw slaccar sbwl 5 o150
(Meneses et al. 5,5 0 oslizal 1) 55 p 8 oo Y0 B /Y
Sita Sbapl @ Glia = 0w Sy MR L2 .2005)
524D MS 4|, cis Lk ;5 Rupali Swarna ,Masuri
9 L eslaal J’;,:S BE] fﬁh}f Y/0 9 Y N0 oo LSLAQH.G
Qb&o.h 39 QL:?!JLA W ‘5}'.' I o.\.ﬁ:l.i.ﬁ ‘214_DJ.‘.‘:} )J
c)‘.})l? r)Lb gflj'.’.‘ GJJ V-EJJLR 6))fkf~h}}‘)> (\\‘Q')
R o b ‘_;abw)“SC»:LGJJu}r)ua&wu&‘b C)U&
k:».«:S .E.:.>u‘)b JA‘J ﬂ)U& Vj‘) 45 J‘D QL.:»J C’L:.: 9 J..:J\b )\).;
L;L:AY/O }Y CA.kLC«))Z,4'D Ju.:lj Q-’\-«-«sv—:k-\;“ﬁ\]w MS Af.ki
SlasllS S5 5 IS8 (sl W Slsl3 s e el se

.(Ramesh et al. 2009; Lee et al. 2002) tces |3

M}@L‘b

5 adllae )50 Glacs 535 o oS 5l 0L ilols 4525 s
el o bl s e A, Sbedis bl S S
la I 5 03 s ulsgme Dt Aoy ) Jlaz| Ch.ﬁ
S5 5 e o Bl A s e (Y s sy
531 e IS 51 sl e s 0Bl 1 (eSS

Ao ,S A 5l s s

OS5 55 2588 dons 5 e slS O3 bl 4 =Y d g
L L;ua_u.srhu“ 25 alise

Table 2. Analysis of variance of callus weight and callus
induction percentage on different growth regulator

(MS) ot o - SiLs
Les oS S5 05 ax e b
PR sl
00Y/ LVA™* ATNG 0 S5
INAVAL RS /ey Ve P
Y i\’/‘\\"‘"*** N /-‘. qaﬁu? o0 Xg,.:s};
)
RRY%AL AR Y'Y ot

Ao 0l el 3 (5515 sme i
2 e S ke 53 ChlE L 24D i8S lases 5 ol 055
24D S lasme 3 53 o e g3 5 Sl 5 A
005 Ole (n i ¢ A U e S ke > Bl 5 NAA
o s ol 0 UKE) WS W (o Se it Sl i) el
Voshls ClS b 53 o 5 g0t lagds S
s Kin 2y e S eV Glol 4 24D 2 e S ks
e Vsl S e s sl 3 5 ol e Slagd
o355 NAA ) s 08 e ) wlsl 4 24D o), oS
© 24D sy oS e ¥ ol ciS b 3 (6350
S 5 035 b b S NAA 2055 0 8 L) sl
0 JKa 5V JSKa) LS g (S N Sl meS) ol
F 03 oS e e DS 50 b6l (o - A

i3S A e S ) e

e e |



https://dor.isc.ac/dor/20.1001.1.25885073.1398.8.1.10.6
http://gebsj.ir/article-1-307-en.html

[ Downloaded from gebg.ir on 2025-08-17 ]

[ DOR: 20.1001.1.25885073.1398.8.1.10.6 ]

Ob&o.ﬁ)bljjﬁ d“'fa‘ﬂ‘

ki 4 05 JUl g w8 S (g5l ag

0.600 Al 5 eaii€aylali g a8 5 Jildia il
0.500 g
- ;
3 F
k=N 0.400 ? g l 5 é
v : } !
3 é 1] ]
3 0300 8 . | i et % I
=~ h 7] 5 u ) 5. 7'.I
b, § i g | 1
o020 1 g E:SI: il | R
| g T S I
il § il O |
H EC | ;I N P | Pl L L |
o100 -34%°18 & TR Ay - G
q Bl P
F O | : i G I | FIE S
at': ! H ;3 '“EE: i sB'If bl
0.000 S EE ¢ ¥ | - 5 EEL AN AN AR
'_ul).... SN \< S99 D_a... ad — el Sa » A .a g.....}..g.g..'é‘\_ G_'Ab
® 2,4-D 2mg/I l 2,4D1 mg/l Km 1 mg/l m2,4-D1mg/l NAA 1 mg/l
2,4-D2mg/l NAA 0.5mg/Im2,4-D2mg/l NAA1mg/l m2,4-D2mg/l NAA 2 mg/l
il g gls s diS o la (5ol S (gls e )3 il (51 IS W 5 Sl gl ) IS
Figure 1. Comparison of the callus production average of different cultivars on different growth regulators
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Table 3. Analysis of variation of the effect of prolin and
genotypes in callus induction
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Figure 3. comparison of the average callus weight in DomSorkh and MoosaTarom cultivars, in media supplemented with three concentrations of proline
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Figure 4. The results of PCR on recombinant plasmids using specific primers of gus gene., (A) Positive control on a plasmid extracted from
E. coli, (B) Negative control (water), (C) positive control on BlueScript plasmid, (D) on Agrobacterium strain LBA4404, (E) on
Agrobacterium strain AGL1, (F) on Agrobacterium strain EHA105.
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Figure 5. (A) DomSorkh in 2 mg/L 2,4-D, (B) Derafk in 1 mg/L 2,4-D plus 1 mg/L Kin, (C) MoosaTarom calli in a medium containing 400
mg/L proline, (D) MoosaTarom calli in a medium containing 600 mg/L proline (E) Transgenic callus with EHA105 strain in ODeoo =1, (F)
Callus stained with X-gluc
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Table 4. Percentage of calluses grown in the selection
medium in transgenic callus with strain EHA105
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Abstract

Improving new high performance cultivars, with better quality and resistance to biotic and
abiotic stresses are important objectives of rice (oryza sativa L.) breeding through genetic
engineering. This study, have been done to optimization of callus induction and,
transformation protocol for some cultivar of Iranian Rice. In first experiment, effect of
plant growth regulators (NAA, 2,4-D, Kin), proline (200, 400 and 600 mg/L) and Rice
genotypes (including Moosa tarom, Nemat, Dom sorkh, Garib, Ali kazemi and Derafk) in
callus induction, bacterial concentrations (ODsoo = 0.2, 0.6 and 1) and strain types
(LBA4404, EHA105, AGL1) on selected cultivar transformation were evaluated. The
results were analyzed in a factorial experiment based on a completely randomized design.
Analyses of variance were showed significant difference between plant growth regulator
and genotype in response to callus induction. Almost all of the cultivars induced callus up
to 80% in majority of PGRs combinations. HasanSaraei, had the higher callus growth rate
(over 0.49 g) in the medium supplemented with 2 mg/l 2,4-D, and DomSorkh and Garib
had the highest callus fresh weight (above 0.4 g) in media containing 2 mg/l 2,4-D plus 2
mg/l NAA. Using prolin in callus induction medium decreased callus growth. Lowest
callus biomass (0.138 g) produced in medium containing 600 mg/L prolin. Among the three
evaluated strain of Agrobacterium tumefaciens, only the EHA105 produced transgenic calli.
Analysis of variance showed there was no significant difference between bacterial ODggo 0n
transformation efficiency, but ODeoo=1 produced more transgenic calli. According to the
results, the DomSorkh cultivar is more capable of callus formation in 2,4-D medium and
can be used for gene transfer for different purposes.
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