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Transformation AANCEDI Gene in Peanut (Arachis hypogaea L.)
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Abstract : 9-cis-epoxycarotenoid dioxygenase (NCED) is the key enzyme of ABA biosynthesis in higher plant. The
expression vector 35S :: AWNCEDI :: GUS for peanut (Arachis hypogaea L.) was constructed. Then AANCEDI
gene was transformed into cotyledon of ‘ Shanyou 523, which is sensitive to drought stress, by immersing into
Agrobacterium tumefciens strain LBA4404 bacterial suspension solution. The induction rate of adventitious buds
with kanamycin-resistant was 100%, and in which there were 48.3% and 50% positive plantlets by PCR

amplification and GUS histochemical identification, respectively. The ABA contents in aboveground organs of
transgenic plants were higher than that in the wild (non-transformation) plants. When the leaves of the transgenic
ARNCEDI plants subjected to PEG stress for 10 h, the expressions of AhNCEDI1 protein and endogenous ABA
content were increased, as well as superoxide level decreased.
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Table 1 Primers used
B4 Primer %1 Sequence (5’ ~3")
AhNCEDI1-F TCTAGAATGGCAGCAACTTCAAACACATG
AhWNCEDI -R CCCGGGGAAGCCTGCTTCCGGAGATCCTTG
GUS-1 GGTCAGTCCCTTATGTTACG
GUS-2 GTGTAGAGCATTACGCTGCG
Northern-F GGATCCATGGCTGCTTACACGTGT
Northern-R GAGCT CAGTAGATAGGTAAAAGGT

TRIZ ABEVILA . The underlined sequences show the site of enzymatic lysis.
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Bl 1 35S :ARNCEDI :: GUS FokB AL
Fig. 1 Construct of expression vector of 358 :: AhNCEDI :: GUS
RB: T-DNA £ 315 Right border of T-DNA; LB: T-DNA 72311 /¢ Left border of T-DNA; 35S-p: CaMV 358 & Z)F Cauliflower mosaic virus
(CaMV) 358 promoter; NPT II: BiERHREBHERE(FRERMEREE) Neomycin phosphotransferase I gene; NOS-p: NOS )5 31 F NOS
promoter; NOS-t: NOS 4 1k F NOS terminator; GUS: B-HIMFEEEREFEE B-glucuronidase gene.

1.3 FEEBEEHEN

FFEFF 4B 70% ZBER 2% (W/VIKE R
MREHEE, TEKER, IBRAF FHEMNT
MS, BF: 3 | ,25 +1°C B 3EFR 0. 2 fl 4 d,

BX ODyy, =0.8 .75 358 :: ARNCEDI :: GUS B4
FHRITE B W, 2300 x g .0 20 min, 12MS &
BES5STHLRBESS ~10 mn, TEKZEE, B
FALREFHEMS +4.5 mg L' BA+2.2 mg L 2,4-
D +100 pmol L" AS)H,7E 27 CHEIEFE 3 d; oK
WY, BF MS+45 mg L'"BA+22 mg L' 24-D +
500 mg L Cef)3%5%E 1 A, 4 EMHEHEFREMS
&7 0.1 mg L' 4-PU,2 mg L' BA #1300 mg L’
Kan),7 d 48X 1 ; 3555 30 d GUIBUR EHH#
F&4 400 mg L" Kan.0.1 mg L 4-PU 12 mg L™

BA [ MS R Ed, 355 40 d BB PR IER
FHMS+0.1 mg L' 4-PU+4 mg L" BA b3E5% ; B
BE=3 em FIRETEERE MS +0.3 mg L NAAM
BREEEFER,
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BT B AP A ME RS
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(0.5 mmolVLAR F 4L #1.0.5 mmolL ¥ & & 4k 4.
1 mmol/L EDTA.20% F ;1 mg mL" X-Gluc % f#
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4:94°C 30 5;55°C 30 §;72°C30 s, 3L 35 MEFF,
72°C &M 5 min, B BH 525 bp,
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WHIEHEFHEE, £ SDS-PAGE HIK&EM , Fik =
YR/NSERETRITHEMAF, B E R RAEEHNE K
#F H ADINCED1, ¥ EBREIRAEPREMLLE
AhNCED! & HENPLIR, fil %51 AANCED] £/
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BASMEEREETE B 1.67 PG 2).

AME 2 0 e 3% 55 5 , BEDLIMER 64 4~ SME ik
AT GUS et AEFEREE BB L1 ~4)8
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Table 2 Several factors on transformation efficiency of peanut cotyledon

S BRRE BYLmtE] v B AL 2R VFERR SEHETE
e Concentration Time of Transient Induction rate BLEFH
Days of . Number of
No. of bacterial immersion transformation of resistant Average survivial
preculture . explants
suspension (ODgy,) (min) rate (%) buds (%) resistant buds
1 0 04 1~2 83 100 84 0.74
2 0 08 5~6 82 100 100 1.67
3 0 12 10~11 86 100 96 0.54
4 2 04 5~6 80 100 98 072
5 2 08 10~11 83 60 82 0.96
6 2 12 1~2 80 100 100 0.70
7 4 04 10~11 74 100 91 0.5
8 4 08 1~2 85 75 90 129
9 4 12 5~6 75 50 100 0.78
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Fig. 2 Effect of kanamycin on survival of adventitious buds

from peanut cotylkedon
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REHLYT 89 #EHLHEAAAR AT PCR &2, oo 43
FR g BEM:, PR K 48.3% . 1B 3 3kiK 4.5.7.8.10
S AVRERBUEMERE 14,1517 L8 \L10, PCR Rl 4"
S FH X R (P)— B By 525 bp B B AR
s AR 12 Bk FH M 5 B A AR HE1T GUS B,
He 6 Bk &% S L4.L7.18 . LI0.LINERE
FEIPE R L S)FE RS HIHEE R L 6)F
GUS 3efa, FHMER K 50% o

2.3 #EEHE ABA SESH

AP MM 14, L7. 18,110 F1 L11 31 |
HaWIE ABA S &, &R R, R E KN L3
SRR ABA S8 T B A B R, 2 14,17
I8 WA ENH LB ARE 5.9 £5.2.7 £ 2.4
(& 4)o

GUS

B3 Ptk PCR AT
Fig. 3 PCR amplification of kanamycin-resistant plants
M: DI2000 DNA Marker; 1 ~10: {3 Z EHi itk Kanamycin-resistant plants; N: £ % (G DNA)
Negative control; P: pBIA121-AhNCEDI E 4 i Positive control (pBIA121-AhNCEDI plasmid).
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Fig. 4 ABA contents in the shoot of transgenic peanut plants

W: BPAERU bR Wild-type plants ; L4 ~L11: FEAMPER Transgenic plants.
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Fig. 5 Expression of AhNCEDI gene (A), AhNCEDI protein (B) and ABA content (C) in leaves of transgentic peanuts under water-stress for 10 h
W B A= RUA bR BR) Wild type (no-transformation) plant; L4: ¥ 3 f£4: R Transgenic peanut lines.
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BikR GUS A LLE S Hrbn A Bk B 3R Arrows indicate
the positive spots (blue) of GUS histochemical analysis for kanamycin-
resistant plants; W: BPAERIFE 4 Wild-type (no-transformation) peanut;
L: % EH B Transgenic peanut.
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Explanation of plate

Plate 1

1. Adventitious bud; 2. Explants decolorized by 75% ethanol; 3.
Kanamycin-resistant buds; 4. No-transgenic explants; 5. Adventitious
bud of 14; 6. Stem segment of L8; 7. Leaves of transgenic peanut lines
stained with NBT under water stress.
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