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Abstract
Objective

Among Iran’s climate-well-adapted oily plants, safflower (Carthamus tinctorius L.) is considered
as a top-ranked plant since it is well-adapted to areas with water shortage. Safflower is known as
a model crop with a variety of fatty acids with a relatively high tolerance to salinity and drought,
and also due to its high nutritional value that is related to the composition of 90 percent
unsaturated fatty acids in its oil content. It has always been considered as a desirable and valuable
oilseed plant and can play an important role in expanding the area under planting of oilseeds in
the country. Although, Iran with its diverse climate, is one of the richest regions in the world in
terms of safflower genetic resources, safflower planting is not very common in our country. One

of the main reasons is probably the lack of promotion and low grain yield of its cultivars. In this
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study, For the first time the floral dipping was performed in Agrobacterium suspension in order
that the glufosinate gene would be transferred to the safflower plant. Actually, the access to
appropriate engineered cultivars will play a critical role in the development of safflower planting.

Materials and methods
Nine safflower lines were selected from a world-wide collection genotypes based on the different
agronomic and phenotypic traits. They were submerged in Agrobacterium suspensions with

optical density (OD600 nm) of 1 and in the presence of two different amounts of silwet-77.

Results
The genomic analysis of T1 generations using glufosinate resistance gene primers indicated the

success of glufosinate transfer in safflower plant through flower immersion.

Conclusions

Among 9 studied genotypes and 17 transformed plants using the floral dipping method, 3
transgenic plants were obtained with sequencing confirmation: one seedling belongs to Mabhali
Yazd genotype, one seedling belongs to the Mahali Kerman and one seedling belongs to the
Paeize 12 genotype. All transgenic plants were inoculated with 40l concentration of silwet-77.
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Figure 1. Safflower floral head inoculated through floral dipping
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Figure 3. Amplification of the 1200 bp DNA fragment by PCR for confirmation of
the genomic T1 DNA using Glufosinate resistant gene primers. Respectively: SM:
DNA marker (1kb). LR: Glufosinate expression vector (Positive control). W:
Negative control (Water). Lane 3, 4, 5 and 6 contain the expected fragment and Lane
1,2,7,8,9, 10, 11 were negative

32755 1 peilisges g IS oo yotl FUB S slaailyn 51 (sohass 4] Ao 4y VIS aiily s B,

g5 PH Joaw (alS cdl S jl ol oMSie b & b oael Floral dipping o5 jog, ool Ssd oo Siale

plosl S & o5 JGsl ¢l Vaccum INfiltration « cuws gesly o posle jlaw (bgy b aSls cilis |y o s g JUglS loga
v

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



BN,

(\ioo &MU Y b)l.o.d AY b)gb) ‘_g})gw ‘_5)9-‘9-&59& 4\.19:9

s,

el o o3l pgs :STg ST sl plol 5 YU Jlowy ol L g ALl it &) (g5l S5 ol s> 13 .65 o
O 4 daly (o) pl SHI b G105 Jsl QLB sl Jske o515 51 pols o3 (gl (gl )
Clough ) wilse Siabe j) (il oy x5 3l GrSole 5 poasShy S clale (iale ¢l b S cuslio
(1998

JU hen 5 soinn il cuiS (sl by jl oolisul b S5 0lS 4 (f JUil g SBj (wdine SIS 05> )3
560l s g ol bl cdly cutS Lyl (jlodtans 5 porySliasST Bk 1 1) 5,05 olS &y b,k ATOA asly s o)
4 LBA4404 a9 9 DINCEN 18, & bgryo cpamsloblS bl lasee j5 aisy )l 5 claasals ol55b do )y o5Vl o
Loy Ve |y DINcer 48, » (Sisu,lys Sl oy s (bl PCR Jlge )y a5 Js )3 039 2o )3 Yo/8Y 50
4 S LBA4404 ; EHALOS (55815 )51 sladsgu 136 (5,505 (5,155 5> (Motamedi et al. 2012) 54 o5l jlis
&9y 2 |y by oS Wl slaigersn 5 Sise sl g5 Grizmen widg: PBIL2L 5 P3SGUSIN wausdly o> o
S g ol oaimd (i Slaig S5l mil eaiS ol sl (hiled 038 oy S (Sl @D g sl
b (Orlikowska et al. 1995) cusl 03,8 Joe LBA4404/ pBI121 a40 ;! 5 590 EHAL05/ p35GUSINt ;g
o I35k aiej 53 (e )15 e el 9,15 3925 SIS glapwllS 4y (5 JWal cudbge 2 (e k) GBS 05
(Ying et al. 1992; slos,S ol lsss copel |y JolS aljil doi )5S olod 5 3,10 g3 005 pysians i (slacdly 5l 4ty
55,15 oS (clo s 4 oy ySlig,S1 abawly b GFP 55 Jlsl oSl o] Kam 5 o Y41 L ,» Rao et al. 1999)
Ve 29a5=Yb awl gl (6l)) S-317 Cusgss 9o, Western blot 4 Southern blot PCR (¢lajJUT 5l oslizal L 1,
adyy JuSits oS ol ol 5 Ll 6,8 5155 ao 3 ¥/ g ¥/A i 4 (YU sl Slgid (ol ¢ odimg us) WT g (o)
55358 o3lisal JolS olS (59, yr 005 133 4Bl gy 313590 el 2 Adle (slyy Gl hnd ey (2B Ll o I8
sl iy 5l edlazul JJ> opwen 4 (Belide et al. 2011) sié )3 aous cuddge b1y oad o550 (slndBlo do)> B+ Lg0 oS
0l pyghus LS g ISl Lol pody Sl S5HI57 0L (sl (2L sl g gl @ ) JUisl gl b cuis
p925SLgyST ygmailiges )3 U5 (55l y9abos (g, il ookl &5 Canl Jl> 55 cl 315 3925 JolS (5l 5 )4 W5 2Ulg5 L
Abe L 55 1) )d g5 (Ul wiomen g 035 ol (5)lul )1 048 )9 5 olS aSh sl 5 o3l sy oS &
255 S Jlg pg yShg ST gl g )3 ile y9abod )b 5l Sl jedsls of JWT Cudbge OBl ly (imgl cnl
ol sl (b g @ls o gy wind Wil 5 Siw b I b J5 5l @l 5 G PCR STy 5o 0
b aalS Y > Slyjedsls ()5 dg2g wiid b Cuto PCR cans & ©lyjodsls 5 b oad el lg> (sazalS ¥ 5l a8 55
8 oo W ibey (330 3 3l (o (0 JU) sl S5 (oo Siken 53 i B dogi pgn STy ST 5l i (T JSU8 ) 035

\Al

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



RN,

VEr e oo, on o Sllabw

CuisS i Logas (Cuwl dnly olS w39 9 (adgid Gluogas 4 yidy &S Cowl ey dlue JE51 g, Gl
a8 308 (o g sn Sloj LASISS pl 5l ool | &S Cow | opl Caodl Bl 5SS Lol Ko (0 a8 )5 Jlas 13 yol ol (gl <l

LBl oyt 3 g ALB 3929 55 l55L sl Al Sl JST g Sl WSl asly l55L oUlg kS 4 el pyghus i lalS

BASTA ~  =memmmmmmmmmmmmm e
DNA ATCAAGATACAGTCTCAGAAGACCARAGGGCAATTGAGACTTTTCAACAAAGGGTAATAT
BASTA e e
DNA CCGGARACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAAGATAGTGG
31X v S
DNA AAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGARAGGCCATCGTTGAAG
BASTA =~ ====mmmmmmemmemmmmemeee e
DNA ATGCCTCTGCCGACAGTGGTCCCARAGATGGACCCCCACCCACGAGGAGCATCGTGGAAR
BASTA mmmmmmmmmmem—mee CACGTCTTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACG
DNA AAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACG
EE RS R S R S S R S S R R R R S R R S R S R RS RS R R R RS RS R R S

BASTA TAAGGGATGACGCACAATCCCACTATCCTTCGCAAGACCCTTCCTCTATATAAGGAAGTT
DNA TAAGGGATGACGCACAATCCCACTATCCTTCGCAAGACCCTTCCTCTATATAAGGAAGTT
EE RS S R 2 S 2 S S R R R S R R S A R R R R S R R R R R S R AR RS RSS2

BASTA CATTTCATTTGGAGAGGACACGCTGAAATCACCAGTCTCTCTCTACARATCTATCTCICT
DNA CATTTCATTTGGAGAGGACACGCTGAAATCACCAGTCTCTCTCTACARATCTATCTCICT
R R R R S S R R R R R R R R R R R R R R R R R R R R R R R S R R R R R SRR SR SR S S

BASTA CTATAATATTGTGTAAGTAGTTCCCAGATARGGGAATTAGGGTTCTTATAGGGTTTCGCT
DNA CTATAATATTGTGTAAGTAGTTCCCAGATARGGGAATTAGGGTTCTTATAGGGTTICGCT
EE RS R S R S R S S R R R R R R S R R R R R R R R R R R R R R R R R R R R R SR R RS SRS SRR S S 2

BASTA CAGCTGTTGAGCATATAAGAAACCCTTAGTCGATAGATCTGTTGGGGATCTACCANGAGC
DNA CAGCTGTTGAGCATATAAGAARCCCTTAGTCGATAGATCTGTTGGGGATCTACCANGAGC

R R R R R R R S R R R R
3 (Gwl) 5Ly 559915 4 Caoglio oy yguas daidd yLis (T Jud GDNA gl ob Jlg gl £ JS
T3]

Figure 4. Sequencing result for T: DNA that revealed the presence of glufosinate resistant

gene in genome
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