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Abstract: In order to study the role of potassium and BRs in regulating plant resistance to stresses, the transgenic tobaccos
overexpressing the K absorption gene NsAKT!I and the BRs synthetic gene AtDWF4 were used to analyze the effects of PEG
osmotic stress on morphology and resistance-related physicochemical indexes of transgenic tobaccos. The results showed that SOD
activities of the transgenic tobacco plants reached the maximum values at 3 d after PEG treatment, which was significantly higher
than that of non-transgenic tobacco (Wt). Among them, the highest SOD enzyme activity was in plants co-transformed with
AKT1/DWF4. The POD enzyme activities of the three transgenic plants were significantly higher than that of Wt plants at 1 d after
PEG stress (p<0.05), and the POD enzyme activities in the AKT1/DWF4 co-transformed tobacco plants were 1.28 folds, 1.40 folds
and 1.90 folds higher than that of trans-4K 71 plants, trans-DWF4 plants and Wt plants, respectively. Three days after PEG treatment,
CAT enzyme activities in the AKT1/DWF4 plants increased the most, up to 59.18%, which was significantly higher than the other
two transgenic tobaccos. Meanwhile, the determination of H2O2 and MDA contents showed that the maximum values of MDA and
H202 in Wt were 58.52 nmol/g and 38.21 ng/g, respectively. Five days after PEG stress, these values were significantly higher than
those in transgenic tobacco plants. Additionally, the expression analysis of characteristic genes indicated that NsAKT1 and AtDWF4
might synergistically regulate the resistance to PEG osmotic stress of the AKTI/DWF4 tobacco lines. The results of this study
provided a theoretical basis for further understanding of the mechanism of K and BRs synergistically mediated tobacco response to
stresses and the creation of excellent new tobacco germplasm.
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23] 3 5 lg
K326 [24] -80 C K*
BRs 3
F-201 5-GACGGCC 1.2.4 MDA Hx0O; PEG-6000
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Table 1 Primer sequences of quantitative PCR
GenBank 53"
Genes Accession No. Primer sequence (5'—3')
practin ABISH612 ACTICCGGACATCTGAACCT
HAKI DQs41950 TGGGTCCAATTCTTCCCACCAAGA
TORKI AB196792 TCACCGTAACCCACAGTTGCCATA
el X83730 GTCATGGCAGAGAACCAGTA
AKT! XM_009773746.1 GGATCAAGACCCCGCTTCAA
PET? NMLOOI24711.2 GACCAGGTCATCAAAGCCCA
crp NML120651.3 GAAAATCCATCATCCGCCGC
RT3 NM_001342408. GAGAACAACCGAGGCCTCAA
DWE4 AF044216.1 TCGACGGAGCAAATTCTCGA

TTGGCTAGCTCTGAACCAGC
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Fig. 2 Enzyme validation of plant expression vectors
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A B C D PCR M DNA P1~P2 N Ak1~Ak4 NsAKTI
Dwl~Dw4 AtDWF4 AKDw1~AKDwW3  NsAKTI1/AtDWF4
Note: A, tobacco genetic transformation; B C and D PCR identification of different transgenic tobacco; P1-P2, positive control; N negative control
Ak1~AKk4, tobacco lines contained NsAKT1; Dw1~Dw4, tobacco lines contained AtDWF4; AkDw1~AkDw3, tobacco lines contained NsAKTI and AtDWF4.
3
Fig. 3 Genetic transformation and identification of transgenic plants in tobacco

A Ak/Dw Dw

0dj

3d

0d

5d

A 3~5 B 6~8 Ak NsAKT Dw AtDWF4 Ak/Dw  NsAKT/AtDWF4 Wt

Note: A, tobacco seedlings at 3-5 leaf stage; B, tobacco seedlings at 6-8 leaf stage; Ak, Ns4KT-conatined tobaccos; Dw, AtDWF4-contained tobaccos; Ak/Dw,
NsAKT/AtDWF4-contained tobaccos; Wt, non-transgenic tobaccos; the same below.

4 PEG
Fig. 4 Comparison of the resistance of tobacco seedlings of different leaf ages to drought stress



12 2020 41
2.4 PEG H>0»
24.1 PEG MDA H,0,
5 PEG 242 PEG AOEs
MDA 1~5 d AOEs
MDA 6 3d SOD
PEG MDA AKTI/DWF4
Ak Dw Wi 4045U PEG 3 DWF4
PEG Ak/Dw
MDA o -
OAk
PEG Dw H,0, %
3 PEG 1d Dw E
<
H>0, Ak/Dw 5
wn
PEG 1d H>0,
. 3d 5d g
wn
H:0, p<0.05 0 1 ; s
. PEG 54d Ak/Dw Osmotic stress time/d
H,O Ak Wt H,0 450 ¢
YA ) 202 2 400
Dw 2 350
>
£ 300
PEG H>0, g 250
e 200
150
70 -
- DAk a 100
5 0 mpw g 0
8 b 4
§ 50| wmAkDw a b 0 o | 5 5
é :c’? 40 oWt a bb b Osmotic stress time/d
% 30t pb?P
5 aagaa Q b
P B ¢
>
0 1 1 1 — F
0 1 3 5 S
Osmotic stress time/d
45 >
<
- a0 | OAk a )
§ 35 L BDw a b
E BAK/Dw b . 0 1 3 5
%~ 30 ow b d Osmotic stress time/d
o L a
w2 b ¢ SOD 50%
= g 20 r b C ()
15 F apal SOD 1U  POD
o: 10 L A470 0.01 1
s 5 U CAT Inmol H,0,
0 : : : — 1u
0 1 3 5 Note: SOD, when the inhibition rate of xanthine oxidase coupling
Osmotic stress time/d reaction system is 50%, the SOD activity in the reaction system is defined
<0.05 as an enzyme activity unit(l1 U) POD, the change of A4z per minute per

Note: Different lowercase letters in the figure indicate significant
difference at p<0.05. The same below.

5 PEG MDA  HxO2

Fig. 5 Effects of drought stress time on MDA and H202
contents in different tobacco leaves
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per minute was defined as an enzyme activity unit (1 U).
6 PEG AOEs
Fig. 6 Effects of drought stress time on AOEs activity of
tobacco plants
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Fig. 8 Effects of drought stress on the expression of genes related to BRs synthesis in different tobacco plants
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