P33 y5b9 5T 3 b 3 bgw 4 O35 JESI 38 Fg0 Jolge owyy

Study on the factors affecting Agrobacterium-mediated
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Figure 1. Comparison the effect of different concentrations of Agrobacterium on soybean transformation

S e S S e S ki S 5k e
wils oy Sy ST 51 esliad b alS Cidore oS
O3 Wl ohls Olss e fsn sy 55U (gl a0
Sl 5ol Sl (S 658l e sl G L «
PSSP e OGS PO PN IS S I ) B\ L QGO
05 SUs ST 3k 5105 JEsl s (8L e ke s
i s A S5 ps dex 5l ot il o
Paz et al., 2006; Sujatha et al., ) 5,5 Sc Cﬁfs‘—ibﬁ
S SL clle il LS s sdalin addlas ol s (2012
VL glackile 53 Js @il Sl gssim B ol 5 Ol

25 My SRalS )l 5 Ol e
53 esthe dm 5l 68U Gladhe (SIS Al L L1
Sl ol a5l 5 OLLS Jlsl 3 el Esl 50 Koo olals
Sladlas > .(Wroblewski et al., 2005; Kim et al., 2009)
gpe e cble Gl o B Lse Bl Gl
«(ODeoonm=*/¥¢ +/0c /A 5 V) oy Sk ST LBA4404

;‘;aq‘g@l:.i

b (550l 5 555 p 2 S ST e glaclals 5

& M,ﬁsujﬂ LBA4404 w5 wlis OD pons sk 4
- e glaclle g olS 0SS Lsedn, Bl
J"','.L‘)T J)}A (ODGOOnm='/Y¢ '/Vc v /0 /A 9 \) (:ﬁj:SijfT
Glckle n oS 3l Ol sked Caly mls B S 13
sl Ol B Sl e SUs ST LBAGA0S a4y Cilisie
;;.W S el C»Lb Ll 3 ey (ol gae M
ODeoo=+/A b p g ;SLs ST dale 5 03 Jlasl LU o e
VA G ag pSUs ST chale il b oaKosk a4 ol oL
L5 e S () IS2) el anl zals Jlasl 1,18 (ODgoo=))
Oeemed AL bdisadn, oy p oSG kg A, B b
4 aS L edaliv ODgoo="/Y cble > d";'g)ljj Ol 5ue w‘f:—‘bs

)yvpo-b\jjba&)éjsbwiliwjbb-




O 50513 (6 0

b 4 05 DN s e elye o) 2

A0 b el s (laoles e Ol Sl 3l 0LES (2013
Sl Sl a3 T =l Oley Dde (agds NV N T
OLKas 5 Paz oomes 3L o Cole L sladisais,
sl Sl i3 T =il by e 51 (Paz et al., 2006)
Zhang et ) 0, Kes 5 Zhang a5 Jl> ;3 Lles S eslazal L s
Lo ol ln akds V0 =dl Oloj s Sl @al., 2015
Lles S eslizal

b (55l 5 590 p 22 S bs ST iS ea Ol S

23 b (A Sea Oley e i e GRlT
iisie Olej Dde =y sk (ks A el L s 4 O JU
by Sladigod ey (sl 5 Slp 5250 58 XY 22 Sea
o 52 7Sbs STLBA4404 & 5o ODgoonm=1/A ke 51 eslizal L
o A S 5 aadlas 340 aids o il Ol ol
mer il glaoles o 6 3l Ol bl Sl el
O3l Ly sy 03 JUBI 5 s3lees I Ol a5 51 S
S Oley e Ll LA sk 4l s (sola e
i 3 S e My Rl 5 el gL Ol (aiS
DS 3 5as b S e Ol e 53 sl 5 2L Ol
Jol 5o Se ESer Ol e 53 (Bl 2D Ol
(P UK ol o

g 0 e Jelse Kos 5 SL IS e Oles o
b s iy (Sl e 3l Gk 5l 45 Cen OlaLS
das e 3 S0 S |y OLLE el s LS bdsel
o5 2SLs ST 3l eslinal L 03 JUs s (Sujatha et al., 2012)
Vgome ibo pline 55, V B Y 51 2iSes Ol Sl
SIS S ea 3, 0 B Y s 0llS sl 5 DB o rie
—osls OliS Gl lallas ((Somleva et al., 2002) ol ol
P o g BL AL b S mAS s Ol Dode 4 U
Guoetal., ) &S oIy olS & 1) Gas O 73 s Jusl gl
SR s s 4 S Vb e miS e 5o ramen (2012
DBy e 3l Ol s 4 s wsainy GBI s o SLas
2D sl 5 Sl el 5 Ay s Bl 5 bk yel s,

5\ glasdlles s (Shrawat et al., 2007) b o oS oyl 5

-0 glackle s mls GLE Olpe e
) glaclle s gzl Ols oS 5 ODeoonm=+/Y
YL glackle ;3 o5 5b 4 ol odd Jol> ODgoonm="/A
Liuetal, ) ) o o 3l ol C.LL sl sy (6,5t
L Ulge bl b oadles ol Sl pas LY 5I.(2013
Sl s Glaadlas 55 55 olal L o3, 035 &bz
slaclle sl (ac Purpke 5 Tianlongl) U 5. o252 ls
(ODgoonm="/1c */A 5 1) o3 Sls STEHALOL 4 pon ikises
OLLS A5 Ol e 0 s oS 03l OLES ol .ol 0 eliz
Liet) ool oas fol> ODgoonm=+/1 clale 5 b g axs )l 5
L s o Sl uly e ladlas 5 iean (all, 2017
cble 51 (Williams 82 Williams 79 Williams (Thorne)
s oslizul o SLs ST EHALOL 4 5o ODeoonm="/+~V/A

.(Paz et al., 2006) .|

b ()l 5 55 p S ST il Obo3 ke 31

2o il Slie ol e anslis ke o SialesT ol
Ol Ller sk oy i el g 25l 5 Ol
Lo Lo sladisaip, aids e 5 b0 Y0 O =l o glise
550 05 SLs ST LBAG404 45 ODgoonm=+/A bl
o oS 31 0L LT ol Sl ol s i S 13 andllas
05 Ul 5 slaes I Olge S 51 il il slaole
Sde al 3l L e ysb .l s (6ol ae SN L
BSe My GRS S sl 2D Ol mdl 0L
PRYRIR R @LUL)LU' Sde s sl S oS Ol o i
adds Voomdl Ol Sl gy Bl 5 oD Ol op S

(K8 4o fols

ey e sl eSSk gads, i Ol o
el Ol e pl 5o sl e s Ol sl
0> aalsl 53 5 es S el 1y s, se sladisain, g SL
S Lgie oS 4 T-DNA Jil Corge 2iSen Lo
035,50 Lol Wik 5 Y5k wxa il Oley s S ]
338 o LT JolS o35 o 5 Calg L3 s asain, 04
Livetal., ) ol,lKen 5 Liu &llzs .(Paramesh et al., 2010)




el 4 05 DL s Jse elye o OSen 50503 (5 40

Arun) O 5 Arun Lol . Wles S eslatul b s v 51 5 (6l ¢ Goy, 0 58 XY Ser e ladle; Dde Ol
Ll S ealaiul g 50 )l 5 (0 555 0 AES s Zhang ccoes (Liu et al, 2013) ool ol sdalis
3507 faSes Ol e 5l (Zhang et al., 2014) O
a
b ]
>y 9 - b
1 &
7 -
N C
2 2 ] d
. 4 -
H 3 .
2 -
1 -
0 T T T 1
10 20 40 60
(a23s) c,ﬁ.\.? oley Sodke

L poe oS P05 Ol il s la0ley e I A lie Y Jse
Figure 2. Comparison the effect of different Period of Inoculation on soybean transformation
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Figure 5. Various stages of transformation of soybean by Agrobacterium and regeneration of transgenic explants. a) Cultivation of soybean
seeds; b) Seed germination; c, d) Preparation of cotyledon explants; e) Inoculation of cotyledon explants; f) Co-cultivation; g, h)
Regeneration of shoots from cotyledon explants after co-cultivation on selective medium; i) Shoot elongation; j) Rooting of elongated

shoots; k, I, m) Acclimatization and transferred of transgenic plantlets to the soil; n) Pods of transgenic soybean
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Figure 6. Analysis of transgenic plants by PCR technique. M: Molecular marker (3 Kb DNA Ladder), 1-4: transgenic plants, 5: Control
plant (non-transgenic plant), 6: Positive control (the plasmid that is harboring Hu-IFN-y gene), 7: Negative control (distilled water without
DNA).
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Abstract

Agrobacterium-mediated transformation is one of the most effective methods for producing
the transgenic soybean plants. The efficiency of soybean transformation with
Agrobacterium depends on the various factors. The aim of this study was investigating the
possibility of human interferon gamma production in soybean. For this purpose, some
effective factors in soybean transformation such as Agrobacterium concentration (ODsgonm
=0.2,0.4, 0.6, 0.8 and 1), inoculation time (10, 20, 40 and 60 minutes), co-cultivation time
(1, 2, 3, 4 and 5 days) and different levels of acetosyringone (0, 50, 100, 150, 200 and 250
uM) were evaluated. The results showed that the highest percentage of transformation was
observed in the ODsoonm= 0.8 and the lowest percentage of transformation was obtained at
the ODsoonm= 0.2. Also, the highest percentage of transformation was obtained in the 40
minutes of inoculation and 4 days of co-cultivation and the lowest percentage of
transformation was observed in the 10 minutes of inoculation and 1 day of co-cultivation.
The presence of acetosyringone had the increasing effect on the soybean transformation
efficiency, and the highest percentage of transformation was obtained at the 150 until 200
UM of acetosyringone. Finally, the presence of human interferon gamma gene in the
probable transgenic plants was confirmed by the PCR technique and specific primers. The
optimal conditions that obtained in this study can be used to transfer target genes to this
soybean cultivar.
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