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Overexpression of the cucumber CsAGOIc gene
reduces drought tolerance in Arabidopsis thaliana

GUAN Lili, KUANG Yong, XIAO Yi, SUN Zhaolong, GAN Defang
(College of Horticulture, Anhui Agricultural University, Hefei, Anhui 230036, China)

Abstract: CsAGOIc was cloned from the inbred line of cucumis variety ¢ Xintaimici’ , and its expression was
analyzed under drought stress. An overexpression vector for CsAGOIc was constructed and used to transform Arabi-
dopsts via Agrobacterium-mediated transformation. The phenotypic and physiological changes of the CsAGOIc-over-
expressing plants were then studied under drought stress conditions. The results showed that the expression level of
CsAGOIc in cucumber root first decreased and then increased. The expression level of CsAGOIc was down-regulated
by 57% at 6 h,down-regulated by 64% at 12 h,and up-regulated by 4.24 times at 24 h. The expression level of
CsAGOIc in the leaves decreased first, then increased and then decreased, and the expression level of CsAGOIc in-
creased 1.16 times at 18 h. Overexpressed Arabidopsis seeds germinated earlier than the wild type. The penetration
test showed that 400 mmol + ™' mannitol treatment significantly inhibited the growth of OE2 root length,which was
54% that of WT. The water loss rate of isolated leaves was 1.21, 1.27, and 1.25 times higher than that of the wild
type (WT) at 3, 4, and 5 hours, respectively, showing a significantly greater loss compared to WT at all three
time points. Additionally, under drought stress, the activities of superoxide dismutase and peroxidase in the overex-
pressing Arabidopsis lines were approximately 64% and 51% of those in WT, respectively, both significantly lower
than WT levels. Meanwhile, the malondialdehyde content in OE2 was about three times higher than that of WT, in-
dicating a marked increase. These findings suggest that heterologous expression of CsAGOIc reduces drought toler-
ance in Arabidopsis. This study provides valuable theoretical insight into the function of the CsAGOIc gene in cu-

cumber and offers a foundation for breeding new drought-resistant cucumber varieties.
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K1 CAGOIc BEERER KR ERE PCR 514
Table 1 CsAGOIc gene cloning and real-time fluorescent quantitative PCR primers
519 SIHIFA(5'-3") YEH
Primer Primer sequence Function
Cslc—F GCTTTGTGTAAGATGGGGTCAAAT P CsAGOIe Ky 5° -UTR
Cslc-R TCAGCAATAGAACATTACATTTTTCACTC Amplification of CsAGOlc and 5° ~UTR
Cslc—F2 ATGCCCTACATGCAAATGGAGC PHE CsAGO e FEA
Cslc-R2 TCAGCAATAGAACATTACATTTTTCACTC Amplification of CsAGOlc
Cslc—q—F AGGAAAGGAAGGAGGAGAGCA CsAGOIc SN 7HEGE 7 PCR 514
Cslc—q—R GGCTAGGAAGTGGTTGGCTT Real-time fluorescent quantitative PCR primers for CsAGO1c
CsUBI-F CACCAAGCCCAAGAAGATC SR E RN SR E S Y
CsUBI-R TAAACCTAATCACCACCAGC Real-time fluorescence quantitative reference gene primers
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181t
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HERBER X E 3 IREE
1.52 sSRZzM& I BRT R R RERAILTF
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KC1.50 mmol + L' CaCl, 2 10 mmol - L”" MES(pH
6.15) FUIATR T ,22°C 12 100 wmol + m™ - s G ES
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Fig.1 PCR amplification of CsAGOIc gene and expression analysis under drought stress
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%o N T IEAE CsAGOIc i F ik 40 B IF Ay i 5
PR R SA— 0 i F A B R T WT #E47 Wi K
R, Wik 11 d J5,0E1 5 WT f4 KRS ZEZAR
B H OE2 HEBRAER WT (& 6a.b)

WK Ak 3 5 3 2 35 L RS JT R R Bk & SOD Fi
POD A3 PR 340 i 251G 1 A6 80 | HL 36 o R B A TR )
64%F1 51% (& 6¢.d) , MDA 75t W is i i 41k
PR, TP PP AR A2 T R B, O
HAERKMLT , WT it RAPIEIT A MDA 7%



56

R X A TS $ 436

FEZEK/em
Main stem length
13 w = W
(=} (=} (=1 (=}

(=]

=}

W1 OEl OE2 OE3
Pk & Strain

(S}
=}

[ (e)

wn

OEl (0) 2% OE3

R K/em
Silique length
=

=
w
T

=}

W1 OEl OE2 OE3
¥k % Strain

e (a) : WT AL FRB IR IR RS (b)  WT AL SRR B IT i 3245 (¢) - WT Al B 1R IF i R4
Note: (a) : Phenotypes of WT and overexpressed Arabidopsis plants; (b) :Leaves of WT and overexpressed Arabidopsis; (c) :

Mature phenotype of WT and overexpressed Arabidopsis.

I K Root length/cm

2 EREMEFRESHT
Fig.2 Phenotypic analysis of CsAGOIc¢ overexpressed Arabidopsis
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Fig.3 Germination rate analysis of overexpressed Arabidopsis seeds after 7 days of osmotic stress

(b) 300 mmol « L' H # [ Mannitol (d) 500 mmol « L' H ¥ B Mannitol
60 201 207
g g g
] o ]
= = =
Zao0f = B
=2 = -
b} 5] 5]
o o o
&~ 20| =4 o~
K « «
mx m m
= = =
0 0
WT OEl OE2 OE3 WT OE1 OE2 OE3 WT OEIl OE2 OE3 WT OE1 OE2 OE3
Pk & Strain Pk & Strain Pk & Strain Pk & Strain
(e) CK (f)300 mmol = L' (g)400 mmol « L' (h)350 mmol « L'
H #% B Mannitol ‘H #% ¥ Mannitol H #% i Mannitol

4 BEBEME 21d TREBEFRK S

Fig.4 Root length analysis of overexpressed Arabidopsis after 21 days of osmotic stress
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Fig.5 Analysis of water loss rate and stomatal aperture of overexpressed Arabidopsis thaliana leaves
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Effect of water deprivation on phenotype and physiological indexes of overexpressed Arabidopsis leaves
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IS e Tt i 5 WA T T S R AR R 34 iR
FZH T 98t & IR #5 R CsAGO1e 78T 52 i R
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(1)PEG-6000 Jifpiti kb BE R 8N CsAGOIc )3
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