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Optimization of Genetic Transformation System for Immature Embryos
of Improved Barley ( Hordeum vulgare L. ) Variety Hua 30
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*College of Fishery and Life Science ,Shanghai Ocean University ,Shanghai 201306)

Abstract;In order to establish a highly efficient plant regeneration system suitable for gene transformation , the
immature embryos of Hua 30, which is a improved barley variety derived from anther culture ,was used as explants to
study the effects of different medium ,hormone combination and carbon sources on callus induction and plant regen-
eration. The results indicated that the combination medium of modified N6 ,MS and B5 + 2mg/L 2,4-D + 1mg/L
ABA + 30g/L sucrose was optimal for callus induction. The addition of Cu’* had effects on inhibiting immature
embryos germination and improving callus quality on callus induction. The highest regeneration frequency could be
obtained by adding 2mg/L. 6-BA in differentiation medium. Meanwhile ,some factors that affect transient expression
including bacterial concentrations,infection time and co-culture period were investigated by detecting transient ex-
pression of GUS gene to increase the frequency of transient expression of exogenes mediated by Agrobacterium tume-
Jaciens and to optimize the transformation conditions in barley variety Hua 30. The results showed that the higher
transient expression frequency of GUS gene could be resulted from Agrobacterium tumefaciens bacterial concentration

of ODgy, =0.5,15min infection,2d co-cultivation.
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Table 1 Factors and levels of L, (3*) orthogonal test for

callus induction

K- BIRE 2,4-D  ABA C ¥ (g/L)
Levels Medium (mg/L) (mg/L) Carbon source

1 MS 1 0.2 HEWE 30

2 N6 +MS+B5 2 0.5 5 30

3 N6 3 1 BB + LLALEE (15 +15)

K2 AL (3) EXKBAEZEFAE
Table 2 Factors and levels of L, (3’ ) orthogonal test for

regeneration test (mg/L)
IKF Levels 6 - BA NAA KT
1 2 0 0
2 3 0.2 0.5
3 4 0.5 1
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Table 3 Effect of different treatment on the callus induction of immature embryo of Hua 30

Kb ERAR S K2 Factors

— — WOHLIFEER(% ) A T e

Treatment Rk 2,4-D ABA C¥(g/L) ) . )
Percentage of callus induction  Quality of callus

code Medium (mg/L) (mg/L) Carbon source
1 MS 1 0.2 HEWE 88. 67 ab + +
2 MS 2 0.5 X 92.67 a 4+
3 MS 3 1 TEAH + L BYEE 76. 00 be F 4+ o+
4 N6 + MS + B5 1 0.5 REBE + 1LY 73.33 ¢ +
5 N6 + MS +B5 2 1 TR 93.33 a o+
6 N6 + MS + B5 3 0.2 &2 92.00 a +
7 N6 1 1 2 EhE 86. 67 ab o+
8 N6 2 0.2 FEBE + 1LY 82.67 b 4+
9 N6 3 0.5 HEWE 92.67 a +
K1 85.78 82. 89 91.56 87.78
K2 86. 22 89. 56 90. 44 86.22
K3 87.33 86. 89 77.33 85.33
R 1.55 6.67 14.23 2.45

RIFNG B 2 5 5, IR @O s+ AP 4t BEUF; 44 M + B25,KI ~ K3 W4 ERE K PRI R O K

T RS o/ MEZ 2

Different small letters indicate significant difference,the same as below;Callus quality: ++++ Best; +++ Better; ++ Good; + Worst. K1 ,K2 and K3

average value of detection result at each level of different factor; R :different between the maximum and minimum K value

1 AEBEFREFSHDGRE (BFREHRSER3I)
Fig.1 The callus quality of different treatments( The treatment codes are in agreement with those in Table 3)
(A)5 BIERIE, (B)4 SHiIrRst
(A) Treatment 5 ; ( B) Treatment 4
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Table 4 Effect of additional copper on the callus induction

of immature embryo of Hua 30

HEHR(%)

Callus induction rate

Cu®* ¥ J¥ (mg/L)

Copper concentration

2% (%)

Shooting rate

CK 89.70 a 10.30 a
0.5 78.79 b 7.27 a
1 78.79 b 1.82 b
1.25 73.33 be 1.82 b
1.5 67.88 ¢ 1.21' b
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Table 5 Effects of different treatments on the callus regen-

eration
B % Factors SRR (% )
f;j;s 6-BA NAA KT Frequency of green
(mg/L) (mg/L) (mg/L) plant regeneration
1 2 0 0 46.67 a
2 2 0.2 0.5 33.33 b
3 2 0.5 1 42.22 ab
4 3 0 0.5 30. 00 be
5 3 0.2 1 40. 00 ab
6 3 0.5 0 37.78 ab
7 4 0 1 31. 11 be
8 4 0.2 0 25.56 ¢
9 4 0.5 0.5 31. 11 be

E2 FELENAGHUEEER(SRERSAES)

Fig.2 Comparison of the callus regeneration in different

treatments ( The treatment codes are in agreement
with those in Table 5)
(A)1BHFI; (B)8 BHIFIE
(A) Treatment 1, (B) Treatment 8
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Table 6 Effects of bacterial concentrations, infection time

and co-culture period on transient expression fre-

quency of GUS gene in callus of barley

GUS N BRI FRIBFR (%)

BhRE _ _
el Transient expression
frequency of GUS gene
B EE (ODgyq ) 0.2 25
Bacterial concentrations 0.5 42.5
1 27.5
(8] (min) 10 15
Infection time 15 42.5
20 7.5
SEHFFH(d) I 2.5
Co-culture period 2 42.5
3 27.5

3 30 AGALAZRAEEMNLE GUS EERRE

Fig.3 GUS transient express in the immature embryo of

Hua 30 infected by Agrobacterium tumefaciens
(A)ODgy =0. 5,124 15min, 1557 2d;
(B)ODgyy =0. 5,424 20min, F%5 5% 2d

(A)ODgy =0. 5, infection for 15min , co-culture for 2d,

(B)ODgy, =0. 5, infection for 20min , co-culture for 2d
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