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Creation of Transgenic Herbicide—Tolerant Maize with Barand dicX Genes
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Abstract: In order to develop a new transgenic herbicide—tolerant maize and improve the control efficiency of

weeds in the field, the overexpression vector pWEBA—dicX containing the Bar, dicX and EPSPS genes was intro-

duced into young embryos of maize inbred line CALS0, yielding transgenic herbicide tolerant maize. Positive trans-

genic lines were identified through PCR and colloidal gold test strip, and 23 transgenic lines exhibiting resistance to

the recommended medium dose concentration of Glufosinate ammonium and Dicamba were selected using the leaf

coating method. Furthermore, molecular characterization of the Bar and EPSPS genes at both the transcriptional and

translational levels was conducted to provide essential material and technical support for developing transgenic her-

bicide—tolerant maize.
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Note: a, PCR detection of the dicX gene; b, PCR detection of the Bar gene; ¢, PCR detection of the EPSPS gene. M, 2 k Marker; 1, Positive control; 2,

Negative control; 3-8, Agrobacterium tumefaciens 1-6. The same below
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Fig.1 PCR detection of Agrobacterium tumefaciens
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Note: a, Co—cultivation; b, Selection culture; ¢, Recovery culture; d, Differentiation culture; e, Rooting culture; f, Transplanting to greenhouse
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Fig.2 Genetic transformation of maize immature embryos
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Note: a, PCR detection of the dicX gene; b, PCR detection of the Bar gene;c, PCR detection of the EPSPS gene. M, 2 k Marker; 1, Positive control; 2, Neg-

ative control; 3-12, Some transgenic maize lines
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Fig.3 PCR detection of transgenic herbicide tolerant maize
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Note: The top line of the test strip is the quality control line, and the bottom line is the test line; a, Colloidal gold test strip detection for Bar protein; b,

Colloidal gold test strip detection for EPSPS protein; WT, CAL50; 1-10, Some transgenic maize lines
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Fig.4  Colloidal gold test strip detection of transgenic herbicide tolerant maize
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Note: CK, CALS50; 1-2, Some herbicide—damaged plants; 3—4, Some herbicide-resistant plants
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Fig.5 Identification of resistance to Ty generation transgenic maize

2.4 HEEEKRSFFESHT
241 AR EKEFRFEN

Sy H 8 3L K dieX . Bar F1F5iC 3£ EPSPS
TE ToAR 5L S5 L, 7E V6 B 3 BURE $2 RNA , 38 i
RT-qPCR Kl Fe 35 23 MR R H B9 dicX
(R X 235 B AE 5.65 ~ 33.76, A% Feik B P31 N
16.02, = TAHXT R - P I ERR R AT 91~ By
LR Bar WA RIS HLTE 4.45 ~ 31.69, #HXf K ik i
AR 16.35, 5 TARRT RIS A E bR R AT
114~ bric 3 [N EPSPS (/) A1 X 36 315 & 7E 7.47 ~

30.71, FXF Ak - E S 15.26, @ TAHN Kb &
FEMERR R IAT 11408 6).

242 #HAHEREGAKFEN

hg K Bar 25 1 1 EPSPS 2 176 T 0 2 15

1E V6 BB SE R 1, 8 i ELSIA Kl 3Rk &
23 > #k & P Bar 25 A AH X 3R 0K B 7R 95.94 ~
1 163.75 ng/g, A% 35 15V 4 {E N 451.52 ng/g, &
TR IR EP AR R G 111 EPSPS & 1
(R AR 235 B 7E 519.50 ~ 3 193.40 ng/g, AN ik
SEEIME M 1 677.38 ngle, /5 TAIX £ 5 & IED



184 25 A Bar (dieX FE RIS B35 K A6 1 1 29

AEIEAE O (E 7). Bar A il MER AR L F o A PR A 0 EE EE 10.89 ~ 173.56 ng/mg, AH Xt
1.51 ~ 32.64 ng/mg, AN FEIE E-VHAME N 14.19 ng/mg, FIR A M 56.09 ng/mg, = T AN ik E 1Y
fm TAR RIS P EM R R IEA 94 EPSPS R HVMRRILA 91~ (& 8).

>
S
]
=2
~
H
S
]
)
~

=~
~—

dicXBERNRIAR
Relative expression of dicX gene
- N w
o o o o
L 1 1
—
—j—
B —
~—
B ——

e
BarBEHENRER
Relative expression of Bar gene
- N w

> o o o
1 1 1
EPSPSEBERNERAR
Relative expression of EPSPS gene
- N w
o o o o
L 1 1 1

N
=)
1

TTTETT
NYA AL CARIRIIOIEL AR ONNP R AYA AL CARIRINOIEELROPND D

VAL SRR IIITOPEEE IO

HREKER HEREKER HREKER

Transgenic maize lines Transgenic maize lines Transgenic maize lines
Fa N dieX FEHF IR b N Bar FE N Feik i ¢ o EPSPS FE K Fih i
Note: a, Expression level of dicX gene; b, Expression level of Bar gene; ¢, Expression level of EPSPS gene
L6 Tof Gk BRI E AR 2 Tt [ o ] R ek f A )

Fig.6  Detection of the expression levels of herbicide tolerant genes in T, transgenic maize lines
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Fig.7 Protein expression levels of herbicide tolerant genes in T, transgenic maize
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Fig.8 Proportion of expressed proteins in total soluble proteins of T, transgenic maize
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