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Abstract: In this study, CsSCL23(the homologous protein of SCL23) in cucumber was obtained through phylogenetic tree
of SCL23. The CsSCL23 gene was cloned from cucumber inbred line 649, and its molecular characteristics and expression
characteristics were studied. The results showed that there was only one CsSCL23 protein in cucumber, which was most
closely related to melon CmSCL23 protein. The protein contains a conserved GRAS motif sequence and is a typical GRAS
family gene. The CDS of CsSCL23 gene was 1 335 bp in length, encoding 444 amino acids. The relative molecular mass
of the protein was 48 766 230, the theoretical isoelectric point was 6.04, the instability coefficient was 56.93, the fat

coefficient was 91.17, and the total average hydrophilicity was —0.245, with no signal peptide and transmembrane domain,
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and belonged to unstable protein. The secondary and tertiary structure prediction results showed that the cucumber
CsSCL23 protein was composed of four structures, including 45.27% o-helix, 4.27% B-turn, 10.14 % extended strand and

40.32% random coil. The cis-acting element prediction results of CsSCL23 promoter showed that there were gibberellin

and abscisic acid binding related elements in this region. Gene expression pattern analysis results showed that CsSCL23

was highly expressed in flowers, roots and petioles of cucumber. After exogenous hormones gibberellin and abscisic acid

were applied to cucumber roots, CsSCL23 was significantly up-regulated in the elongation zone and mature zone of

cucumber roots in response to the stimulation of gibberellin and abscisic acid. After cucumber seedlings were treated with

100 pumol/L exogenous auxin and abscisic acid, it was found that the expression of CsSCL23 gene was significantly up-

regulated at 6 h after treatment, indicating that CsSCL23 gene may mediate the regulation of plant hormones on the growth

and development of cucumber plants.

Keywords: cucumber; CsSCL23; gene cloning; abscisic acid; auxin
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Table 1 SCL23 proteins from different species

LSS Yrfh RIS
CsSCL23 I (Cucumis sativus) XP_004147738.1
CmSCL23  #ilt/R(Cucumis melo) XP_008451856.1
BhSCL23 % JR(Benincasa hispida) ~ XP_038907178.1
CmoSCL23  F§JN\(Cucurbita moschata) XP_022942296.1
PtSCL23 ¥ (Populus trichocarpa)  XP_002308822.1
GmSCL23 KE (Glycine max) XP_003537749.1
MtSCL23 B%E (Medicago sativa) XP_024638599.1
AtSCL23 WIRISF (rabidopsis thaliana) NP_199007.1
SISCL23 Fhiti(Solanum lycopersicum) XP_004243643.1
CaSCL23 B Capsicum annuum) XP_016580400.1
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Fig.1  Phylogenetic analysis of CsSCL23 protein
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Fig.3  Bioinformatics analysis of CsSCL23
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Fig.4 Relative expression of CsSCL23 gene in different tissues
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W box TTGACC
GCN4_motif TGAGTCA
G-Box CACGTT
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AAtc/TATATTTATATTT/TATTTAAA

CAAT-box CAAAT/CAAT/CCAAT = A s X B

MYB-like sequence TAACCA +

CCAAT-box CAACGG +  MYBHvIZ &L

Myb TAACTG -

AE-box AGAAACTT = Gm R A —ER 4y

chs-CMAla TTACTTAA + W TT R — R4

Unnamed_4 CTCC +/—
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N T KB CsSCL230 3 ABAFIGARI I O LI, A
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B, S5H(E6)FRI, AR EE AL FR i B TR R

MIRE, ABARZEME ERFMARA ALK, MGAs
P ERFIIAR AR . FIFHRT—qPCRAIE 2R Ab
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PG, 788 AR 43 AR XL AR XAl 2 X
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Fig.6 Cucumber seedlings treated with different plant hormones

T4 TRIHELEGCsSCL23E RN A REIRX HIHE
MFIAE
Table4 Relative expression of CsSCL23 in different root zones of
cucumber after different hormone treatments
iR STy
X i IX BEIX
CK 0.900 8+0.084 8 0.122 3+£0.093 6 1.227 0+£0.148 8
ABA 2.005 0£0.267 2*** 9.687 0£1.412 0****8 298 0+£0.387 2%***
GA; 0.978 5+0.086 2 2.006 0+0.263 3****2 773 0+0.130 0***

e ey 5I12E7R80.001 . 0.000 17K T [ — KA RIAL 3R
FERAHIT A 22 A S 2R 5 5

yisa

R T CsSCL23FEIE B NN R B it b 2
2 E|ABAFIIAATLR AT, AWFRAER NSk
HFH—08, 2351100 pmol/L ABAFIIA AR
K % ¥k, F AIRT-qPCR 4 il % JK i F o
CsSCL231) 2B K - Z5 (5K, ABALLH
J& CsSCL233%i R 35 N, 7E6 hiis % s, J20 hit
AR 9100335, BfiJo DU R4 TAALLERO~9 h
W FHER T CsSCL23MFRIE, FEANEE6 hisf ik
SREE, R0 hI32.461%, BlJGHuE NI



5551 %545 3

WlEdE BN CsSCL23 3R Y e ke 5 ke 0 31

5 ATEIBELIERCsSCL23EHE NI F FEyHERT
RiLE
Table5 Relative expression of CsSCL23 in cucumber leaves after

different hormone treatments

i T i
ABA IAA
0 (0.3289+0.029 5)b  (0.285 1+0.037 6)c
3 (1.031 0+0.040 0)b  (0.037 9+0.018 8)c
6 (33.00 045.1950)a  (9.255 0+0.577 )a
9 (3.461 0+0.121 )b (1.044 0+£0.018 2)b
12 (1477 0+0.108 9b  (0.090 4+0.078 2)c
24 (0.700 8+0.094 )b (0.074 5+0.035 0)c

¥ FIVEBIEA /NG TR RS R 2 A G e R
X (P<0.05).
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B R4S T # INGRASH % 5 K CsSCL231) 453
i 79 LA R B X740 5 R R Gk o
Br T 1209 E PSR BN CsSCL23 5
JACmSCL23%E R4 KR I, ZIFHI X4,
TR A BN IRSF, & TGRASK
s AWE BEAR AR EE R /R CsSCL23 8 111
TREER B H4527% oMBHE . 4.27% PEEfA .
10.14%ZEH1%5 F1140.32% JC KLU 5 HH 2H A,

AT AN K BRI > PeSCL23TEAE 45 B HH A
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RES W 2 IR TE B . S0 oY R B+
AT, TaSCREEF VAT /N £ AT AR DR
PR E RR, (e A B A, BN
MR AR, e R WAERMEEDE
FAPmSCRTEMR Hh i ik St iy, N FIF Rk &
BI1.256% o ASBIF9T 25 2R B0 CsSCL237E ¥ AR ) 2
LU RIS, e E . Wb EERE, 51
RIS RFEA S

Ja s A s AR i 5L R R M s B,
eI SR h B Dby, PR P
B4 FF iy B () A ek AR R OT H i I B0 3
FELE T T SCREEH 1 )i 2h T ZE S s ST A RN I (1)
Tkl E HEAERRY, AR5 NCsSCL23)A
oot AT adr, KR ST XA 2R
Wil o G 4, 38 2 A U R b PR 56 R A IE 52

CsSCL235%Z KR | WivE IR IR E: 2= i b
WERE, BOREATRS 52 N MENDIEER.
HE A G R R I, TEBATIRT, SCL23FEH
IKIKEZ B R GAs . ABARSNE, H.CsSCL23%E
A 87 XA & Z Rt b oo . AR SR &
PCsSCL237E B AR R 1) 2B M 5, W m
CsSCL23TEM K B Al ge LA fRSF D aE. H
20 pmol/L ABAFI2 pumol/L GAKMFRF , #JIHK:
XARRHZEMEIFES, HCsSCL23FE AR B ET
B b, BERCsSCL23KEA A2k R 32 B AR
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