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Fig.1 pGM626-LF-TfdA expression vector

FEHT .
2 S
2.1 ERFREBWNTE

22 AR SIS 2 A KL e Ak 7 vk ik 1
R . KN =B FoK M E 1D R, & 4E
[ B IRA MR P i e, FERR TR 2
2 1~3 emKhf, 7] 7E TR ZERAK SRR,
LMY, BB ZEREKAEH. SH LRI
A A SRR, KA B R IR 8k pGM626-LF-
TfdAR) TREARAT HE ARG 77 22 ODgoo 9 1.2 25 H
2 R 2RI KA R 23 IR N AR T RO
1, 7£50.65 kPa st 73235 & M 4410 min, 2535 H
VR 2 RIEBW, T HEAER NS
o W 2RO R E T EER TH, B T 28°CHE 7R
2.2 HEREEKEHLEESTFIL
2.2.1 HERFEHREE

H I 355 B AR pGM626-LF-TfdA 5 A Gusti 5

DR, WO GUS e (00 08 BH AR o A7 AR e b
TR B =2 T I, B RS B 1R 4 4
2 FGUSHE B T HETRBHNAETSIBIEL
min, BE F37°CIHEER ALK, £TK O
HEAT I G AL B S5, PRSIy B

Z B TIANGEN/A @] Plant DNA Kitij B $2 5
GUS Z& €2, BH M 1 T KRR R I s R 2, R R
PEB| M TfdA-F/TfdA-RHEATPCRY 1Y, 514 A TfdA-F:
5"AAGTACGCCGAACTGGCCGACATCT-3'; TfiA-R:
5" TTGCGGGACTCTAATCATAAAAACC-3'; Ti}
PR/ 801 bp. PCRY™ 1G4 £(20 uL): 10.0
uL Premix Taq (Ex Taq Version 2.0 plus dye). 1.0
uL 10 pmol LRy 514 51 ¥ TfdA-F/TfdA-R. 1.0 uL
Template DNA. 7.0 pL ddH,0. HA&y 241K
94°CHiAF 13 min; 94°C 45 s; 42°C 50 s, 72°C 1
min, JEFR359K; 72°CHEMS min. [N E5H 5, BLS
pL A 38 =W 7E 1.2% 35 R B 8 s A Rk, P T R A
GAHE M 45 5
2.2.2 FHEFETFIE

26 DY e 1 B R TR ROK A R, BT U AR A
[) A7 P B T B A BE AR ) RGBT e
MEE SR . SHFRREQ0151 77, H10
g L 2,4-DIE 1 iRk 3R, 5 d)E W%
Fad skt s L .
2.3 B TIAAEE ERAI2,4-DintE 4

] — AR K SR A N K B R 1) = 5 T
(17 BT A2 28 FOR S 1 1 800K (BE308K Ny —4H), T4 o
WSS, 10, 15, 18, 20, 22 g-L" 6 MAIEMKE
f)2,4-DiFW30 mL. 7 djF it a5 &, AR
ST, A I AR, W R BB TE A S 2
ik
2R

B KIBMIFEIM =2 For i L ]
Y AR YR AR S 30 AR T A0 [R5 A T 4 R,
LIS B VR 2,4-DIE 30 mLBEAT Wi, 7 dJe M
510 S J DRUARL PR R B A R R vk 1 AR I I
BTS2 36 24 8 A 3K, T /KA. i F Excel Al
SPSS 22.01347 AL # AN 73 H7
2.4 ETAARE R RIEVREIEIRE CHEFE 4

EHUEK RIF. KA =2 AR

R EK= x100%




TR B THdAFE R o oK BURR 5 7712,4-D I E 991

DR T KN BT AR B T OKAE R, BERRWE#0.5 mLid& B
WPEII2,4-DYE T, WIE BT RT M EL. 3. 5. 7
dfE M4 = MMDA S &, LK CAT. SOD. PODi%
o 2R E B 2 2 18 Amonid:; MDA & LK
SOD. CAT. PODF M 2 2 [ 7] & 45 1 Ui
FoEAT; 2,4-DWEHE2 dJF, X FRAEPRI 7= A2 1
H,O, #4741, % Daudif10’Brien (2012) 43 #&
I 12 (3,3'-diaminobenzidine, DAB) 4L {4 {1 77 12
B S0 350 8 5 3R, Hdl 433 - Excel FISPSS 22.0
HEAT AL ER AN 34T

SEIREER

1 SR E AR E A%

X BEAT 1A% e AL 1T B 1 740K B KA ARt AT
GUSHLZUL A Gt B, 45 R B oRASHRIE R A
LA PE(E2-A), X AV ATPCRY MY 48 IE,
LUK S R, 371 B K/ 0801 bp ) H 2%,

A

WT

T B A= AR R AR Be 91 % H Y 467 (812-B), IE
B12,4-DRF i 25 K Trd A © 4 i Dh B 5 31 2 AR
/R eI

102, 4-Dig KR L, 5 d)E W gL 2 84 A A
RTEAAAR T, T B R Py AR B 9 L/ T B A A e
Fro Hp—Eamt i xt2,4-DEA EditE, RA—
NI B (KI2-C) o U 2,4-DEA St iE
PRFZ AR, WK IEE H, T fFR 5.
2 B TfdAEE EKA2,4-Din it

FI5 gL' 2,4-DAbEI TAA T KT d)5, M4
KIEH JLFAZ I, IKkIEN15 g L', 55.67%
TR B 240K, R B IRZE, XML 20 g L',
02%IRERRIT At 22, M. 2RI KW, 255 ™
22 g L' AR I LT A 32 AR T

R4 SPSS 3t S e /I ¥ 3% 72 £ (least signifi-
cant difference, LSD)VA % 5 L 4%, 2,4-D & H5~20
g L', IR 2 R 2 R B3, 20 g LY

M- P TP, TP, TP, TP, WT X}i®

B2 R R ORI I GUSAH ML 2 G 5 R PCR %S 58
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K3 e TfdARE R 1K 192, 4-Dii vk 7 i
Fig.3 Analysis of 2,4-D resistance in 7fdA-contained maizes
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Fig.4 Effect of 2,4-D on chlorophyll content

of transgenic maize
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Fig.5 Effect of 2,4-D on accumulation of H,0O, in transgenic maize
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Fig.6 Changes of enzyme activities in maize plants treated by 2,4-D
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Improvement of 2,4-D resistance by introduction of 7fdA gene via genetic

transformation in Zae mays
WANG Bi-Wei'", QIN Li-Jun"", ZHAO De-Gang'*™

'The Key Laboratory of Plant Resources Conservation and Germplasm Innovation in Mountainous Region (Ministry of Educa-
tion), Institute of Agro-Bio-Engineering/College of Life Sciences, Guizhou University, Guiyang 550025, China; *Guizhou Academy
of Agricultural Sciences, Guiyang 550006, China

Abstract: In this study, the herbicide 2,4-dichlorophenoxyacetic acid (2,4-D)-degradating gene 7fdA was intro-
duced into Zea mays via the Agrobacterium tumefaciens-mediated stem-tip transformation and 2,4-D-resistance
maize plants were identified. After spraying 20 g-L" 2,4-D solution for 2 days, we found that 91% of wild-type
maize plants developed damage symptoms of root and stem swelling deformities, lateral growth, leaf yellow-
ing, etc., while the transgenic plants grew well with little symptoms. Over time, the chlorophyll content in both
transgenic and non-transgenic maize plants began to decrease gradually after 2,4-D treatment, but the decreas-
ing amplitude of chlorophyll content in the latter was highly significantly higher than that in the former. After
2,4-D treatment, the results of the H,0,-staining by diaminobenzidine (DAB) and malonaldehyde (MDA) con-
tents detection showed that there were highly significantly higher H,O, accumulation and MDA content in the
leaves of wild-type plants compared to those in transgenic maize plants. The MDA contents in non-transgenic
and transgenic plants were 2.09 and 3.34 umol-g" (protein), respectively. At 3 days after 2,4-D treatment, the
maximum of enzyme activities of superoxide dismutase (SOD), catalase (CAT) and peroxidase (POD) in trans-
genic maize plants were 34.88, 4.10 and 31.56 U-mg"' (protein), respectively, which were 1.65, 1.4 and 1.7
folds higher than these in wild-type ones. In summary, the introduction of 7fdA gene improves 2,4-D resistance
in transgenic maize plants significantly.
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