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Fig. 1 Map of pBIACAM1301-AtCuZnSOD expression vector
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Table 1 Primer sequence

5% Primer

iF [ Forward(5'-3')

I Reverse(5'-3")

AtCuZnSOD F: A
AtCuZnSOD southern blot F&:il]
AtCuZnSOD qRT-PCR

P1. ATGGCTGCATCTCTACTGGA
P3.CGCACAATCCCACTATCCTTC
P5:GTCATGCTGGCGATTTGGGT
Bractin P7.GGAAGGACTTGTACGGTAACATTG

P2: AACAGGATGTCAATATACAA
P4. TGGCTCTGTCCGTTGATCTCA
P6: TGAGTGTGGCTCTGTCCGTT
P8: GGACCTGCCTCATCATACTCA

1.2.2 Bhiakbm

¥ ¥ AtCuZnSOD 2 B B A& H ¥ B 4=
(CKOMEME TERNEFR HEH 15% PEG-4000
MS 55 B Tk T 2458, KRR 7k
(BPHJEEEHR 1 DK 7 d FERK 4 d, 3
AR P SRAE I I A G HRHR .

1.3 mMEAE

ZHESCRR[ 21 0 4 F AR, B AT &
SRREE R RS EARKEE TR/ B .
R B (MDA) & & it E AL & 8 (CAT) 7
PRI E AL P (POD) T8 145



78 It B B Z

6 H(M

1.4 HESH

K Excel 2013 J SPSS 17. 0 #cf gE 47 $ide
é}mo

2 HBRESH

2.1 % AtCuZnSOD BEEEHNKE

AtCuZnSOD B 1) 2% W 5 # & pBIA-
CAMI1301 & ¥ B V) J5 7% #: & 4, 3K 15 pBIA-
CAMI1301-AtCuZnSOD H:H i3 B H &K, 23N
ER IR 36 IEH0 )5 K A RFF I LBA4404 1R fk
o, R R BN S 000 R R B AP H
H, EEHAS0mg - LHHER MS iR T4
it 2~3 FAr bR SR, YA Vi F HAR, AR K

M WT

£ 0.5~1.0 cm WHAAMRIEFREE AR, Fhgk
TP RERE AR 6 DR AR

2.2 #EREFXHIER PCR 5 Southern blot #]

P H R PR I A= AR P A H ALK T - DINA,
FH PCR ¥4 AtCuZnSOD HH, 2 ik i
W, R ME 2-A FroR . 5 FFEBRTEL 500 kb
W H & B 5 MR DNA PCR 45 31—
2, {02 7E A BUAE M B BE R 21 PCR A AR K
/NBI SR . XF PCR FH P 9 45 #R i3 47 Southern
blot 43#7TERH, T1 il RBME K H A 42384,
T A B AR AR B 2R 387 (B 2-B) ., BR R
TAEE5FRH AtCuzZnSOD R BB SR BT
HEHH,

OEl1 OE2 OE3 OE4 OE5 OE6 P

¥ : A, PCR ¥ ; B. Southern blot #l. M. $r#Esr78; WT. B4R OE1~OES, Z & H#k: % P. [y HE.
Note: A. PCR analysis; B. Southern blot analysis, M. standard molecular weight; WT. wild type; OE1 —OES, transgenic lines; P.

positive control.

2 AtCuZnSOD BEEEN PR HEHEH PCR & Southern blot 4l
Fig. 2 PCR and Southern blot analysis of AzCuZnSOD transgenic kale plants

2.3 #ERPKREIERK qRT-PCR £
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R/ X FTRE R T B 5 H A 2 ZE R 24
RO EARFE T S EERFRREAN, DT REE
AR R BB E MR OE3, OE4 F1 OE6 1F
HFFEXTH
2.4 MTFHEEZHAHEREKRENE

FH 15% PEG-4000 &8, %% AtCuZnSOD H:EF]
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B3 ArCuZnSOD BEEFeH PR H IR RT-gPCR 4l
Fig. 3 qPCR identification of AtCuZnSOD transgenic
kale plants
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Note:Growth vigor of transgenic kale with water treatment (A) and 15% PEG-4000 treatment (B) for 4 days. C. Germination po-

tential of transgenic kale after water treatment and 15% PEG-4000 treatment for 4 days. D. Germination rate of transgenice kale after

water treatment and 15% PEG-4000 treatment for 4 days. * means the significant difference at the 0. 05 probability level, error bars are

based on three replicates,
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Fig. 4 Germination status of seed of transgenic kale and control under drought stress
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Fig. 5 Physiological characteristics of transgenic plants under drought stress
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Fig. 6 The survival rate of transgenic kale and control under drought stress
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Effects of Drought on Seed Germination and Seedling Growth of
Transgenic AtCuZnSOD Kale

YANG Yong' , HAI Jun®* ,PANG Kegin', LI Hongyan®
(1. Garden Center of Huanghuai University, Huanghuai University, Zhumadian, Henan 463000; 2. Green Department of
Zhumadian, Zhumadian, Henan 463000; 3. School of Biotechnology and Food Engineering, Huanghuai University,
Zhumadian, Henan 463000)

Abstract; Brassica oleracea was used as test material, drought tolerance of transformed kale with
Arabidopsis thaliana L. copper/zinc superoxide dismutase (AzCuZnSOD) gene was studied by
Agrobacterium-mediated, PCR, Southern blot and qRT-PCR, in order to increase the germplasm
resources of resistance breeding in Kale. The results showed that AtCuZnSOD gene was integrated
into the genome of kale. The expression level of AtCuZnSOD in transgenic plants increased
significantly. Under PEG-4000 stress, the seed germination potential and germination rate of transgenic
AtCuZnSOD kale were higher than those of control. Under drought stress, MDA content of transgenic
seedlings was significantly lower than that of wild plants, while POD and CAT activities were higher
than those of wild plants. Meanwhile, the increase of average main root length, survival rate and
chlorophyll content of transgenic plants were significantly higher than that of wild plants, while dry
weight/fresh weight was significantly lower than that of wild plants. The results showed that the
drought tolerance of transgenic kale plants with AtCuZnSOD gene was significantly improved.
Keywords: kale; A7CuZnSOD gene; transgenic plant;drought tolerance



