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Cloning and expression analysis of tomato SIDOGL4 transcription factor

gene
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(1. College of Horticulture, Henan Agricultural University, Zhengzhou 450046, Henan, China; 2. Zhumadian Academy of Agricultural
Sciences, Zhumadian 463000, Henan, China)

Abstract: In order to clarify the salt-tolerance effect of SIDOGL4 gene in tomato, the cultivated tomato Ailsa Craig was
used as the experimental material to clone this gene and analyze its physicochemical properties and expression characteris-
tics through bioinformatics methods. The results showed that the full length of CDS of SIDOGL4 gene was 660 bp, encod-
ing 219 amino acids. Conserved domain analysis showed that the gene contained only one DOG1 domain, which belonged
to the DOG1 family of bzip transcription factor. Phylogenetic relationship showed that SIDOGL4 was closely related to
StDOGL4 protein in potato. The results of tissue expression profile showed that SIDOGL4 gene was mainly expressed in
root and fruit at the broken color stage. Subcellular localization results showed that SIDOGL4 protein was located in the nu-
cleus. SIDOGL4 gene promoter has a variety of cis-elements related to abiotic stress and hormone response. The Prospogs -
GUS fusion expression vector was constructed to genetically transform tomato to detect promoter activity. GUS histochem-
ical staining showed that SIDOGL4 was expressed in roots, stems, growing points and seeds, indicating that SIDOGL4
played an important role in the whole growth and development process of tomato. Analysis of transcriptome data from pub-
lic databases showed that the expression of SIDOGL4 gene was induced by salt, drought, cold and heat stress to varying de-
grees. In order to further verify the function of SIDOGL4 gene, the transcription level of SIDOGL4 gene showed a trend of
first increasing and then decreasing, and reached the highest transcription level after 2 hours of salt treatment. These results
laid a foundation for exploring the function of SIDOGL4 gene in tomato salt tolerance.

Key words: Tomato; SIDOGL4; Abiotic stress; Subcellular localization; Transcription level
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Table 1 Sequence of primers

5| ¥4 FX Primer name

5%)7 %1 Primer sequences(5'-3")

SIDOGL4-OE-F ATGACGAGCCAAGTAGCG
SIDOGL4-OE-R GCTAATCAACATTTATTCTTTTTC
Q-SIDOGL4-F ATTAGTGAGTGGCGGTGGAG
Q-SIDOGL4-R CAACCTGTTGCCTCTCCATT

SIDOGL4-GUS-F
SIDOGL4-GUS-R
SIDOGL4-1302-F
SIDOGL4-1302-R

TGCATCCAACGCGTTGGGAGCTCATTCGGAAGAAGCAGACC
GCCTTCGCCATTCTAGACTCGAGTTCTGCTCCCACGGTTAT
ACGGGGGACTCTTGACCATGGATGACGAGCCAAGTAGCGGAAA
AAGTTCTTCTCCTTTACTAGTATCAACATTTATTCTTTTTCTT
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ATGACG AGCCAAGTAGCGGAAAACTTCACAAAATACT TTCAAAATTGCATCATCCAACTT
MTSQ@VAENTFTEYFENWMTIAGQL
GAAGAGTTGCTGAAACAACTCG TTAT TG TACCTAGGGAGACGTCATACCTGAATGATCAC
EELLEQLYIVPRETS GESYVYNDH
GAGTTATTGGTGAGTAAAATGACGACACATCACAAGAACTACTACACAGCCAATEGGCC
ELLYVYSEKEMTTHHTI RKNTYT YT AERKTWA
GCAGCTCATGAAGACATCTTAGCATTTTTCACTCCAATGTGGCTTAGTCCTTTAGAAATC
A AHEDILAFTFTPMWLSPLETI
GTCTACTCGTGGATCACAGGGTGEAAGCCTTCCATGGCETTTCCATTAGTCAGTGECGET
VY SWITGWEKTPGSMAFERELYS G G
GGAGGAGCGTTTTCGGATGAGGAATTGAAGAATATTGATCGTTTGAGGGTCAAAATTCGC
G G AFSDEZELIEKDNTIDSGLRYETITR
GGAGAGGAAGAGAAAGTCGAGAGGGAAATGCACACGCAACAGGTTCCAATTGGGCATAGA
¢ EEEEKEVYEREMETRDQQV ATIGTDTR
AMMATGGTGGAATTAGCAAGGATTAGAAATCATAATGATCAGTTGG TAGAATTCCCGTTG
EMVELARIRDNTDIUINDETLVETLA AL
AAMGGG TTAAGGATGAGTTTAGAAAGGG TTATCAAMATGGCAGATTGTCTTAGGCTTAAL
K¢ LEMSLERVYVYMEKMADT CYZRLE
ACGTTC AAAGGTTTCTTGGAGATATTGAGTCCTTTACAGAGTGTTGATTTCTTGGCTGCT
TLEGLLETILT S SPLAGQSVY¥Y¥DFLAA
ATTTCTACTATTCAAATTCAGATGAGGAAAAGGGGAAGAAAAAGAATAATGTTGATTAG
I 5§ TIAQIOQMRIERGRIERTINVD *

2 SIDOGL4 EFM LK CDS FHSHSHNEERFT

Fig. 2 The full-length CDS sequence and deduced amino acids sequence of SIDOGL4 gene
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85
99
85
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85
85
89
91

80

175
174
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184
180
160
171
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184
154

230
233
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245
240
219
232
221
245
218

Note: Na. Nicotiana attenuata; Sp. Solanum pennellii; Ca. Capsicum annuum; Lb. Lycium barbarum; Oe. Olea europaea; Sl. Solanum lycopersicum;

At. Arabidopsis thaliana; Vv. Vitis vinifera; 1t. Ipomoea triloba.

El4 DOGL4 EHREBRFFIELXY
Fig. 4 Multiple alignment of amino acid sequences of DOGL4 proteins
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93 F % Datura stramonium MCD7446206.1
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7 100 Z& i Solanum lycopersicum SIDOGL4
4% Solanum tuberosum KAH0697005.1
— M2 Ipomoea triloba XP_031130664.1
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AL Lycium barbarum XP_060192332.1
i1 %4 Vitis vinifera XP_002266016.2

_': UG TF Arabidopsis thaliana AtDOGL4
47 "2 WK Sesamum indicum XP_011101398.1

__l:??iffﬁi‘ﬂ Olea europaea subsp. europaea CAA2937399.1
IKF W Tetracentron sinense KAF8391217.1

5 TR DOGL4 EAK RS
Fig. 5 Phylogenic tree analysis of DOGL4 proteins of different plants

80

45

« 28 -



%5 8 1

T, & B SIDOGL4 e 35 K 1 FE A (¥ Se e IRk 7 W

X B&HF 5T

2.2 SIDOGL4 EFEHFRIEEFE

NIRZER SIDOGL4 3 K 1F 3 i % 4 43 i 3%
AH L, DL AT A AC B (IR . 22 .4
N2 AR IARIE N3 T N A N ¢ . AN
) cDNA N #EHR , 38 i qRT-PCR £l SIDO-
GL4 FE R AR RWE . 458K 6 fios, SIDO-
GL4 FE [N EAR & v ik & f iy, HRGe it 3
S PRGN R I R S b A R .

130
120

kk

AE X e oK~

Relative transcription levels

I FH A FEHCHE 27 Hp 1 7 S 2 BN AT T
Br, 45 AN 7 Fios , SIDOGL4 F: K %2 31 4 FpAEA:
VilE AN FREFE G SR . R Tk — S SI-
DOGL4 J:H 1Ty fg , 3 X AC F AT T ik
ALY, i@ 1S qRT-PCR #all | SIDOGL4 = [H1E %
b 5 8 Ak B S TR R AE D, &5 R B 8 B, SI-
DOGL4 BRI FR1E 52 2| a5 5, HAE E a2
2 h I A K R IA s B g K

500
450
400

FPKM
HH

HH

0 , . — )
0 2 8
I B 8] Time of salt stress/h

—t

FPKM

X Contrast i Cold

ZH 2 Tissue
RN E (p < 0.05) LR ZERMEE (p<0.0D. T
Note: *represent significant difference at 0.05 level; **represent extremely significant difference at 0.01 level. The same below.
6 SIDOGL4 EFEHBAREETHT
Fig. 6 Tissue-specific expression profiles of SIDOGL4 gene
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Fig. 8 SIDOGL4 gene expression level after salt treatment
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Fig. 9 SIDOGLA4 protein subcellular localization
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Table 2 Analysis of cis-element elements of the promoter of SIDOGL4 gene

e I et B
Classification Biological function Cis-element Occurrence frequency
e 5T 5 RNA REHS & TATA-box 69
Transcription and regulation Binds to RNA polymerase
Rt Ve CAAT-box 43
Regulatory transcriptional efficiency
1977 R P 7 g S ER YA TC-rich repeats 1
Defense and stress response Defense and stress response
W R KW TCA-element 1
Hormonal response Salicylic acid
L RETi ABRE 5
Abscisic acid
i ERE 2
Ethylene
FFER P-box 1
Gibberellin
S B S B BoxII, AT1- motif, GATA- motif, I- Box, MRE, 1
Photoresponse Photoresponse TCT-motif
Box 4 7
G-Box 3
G-box 2
A AR R WA FIE GCN4_motif 1
Growth and metabolic regulation ~ Endosperm expression
SRR LRIE CAT-box 1
Meristem expression
ST & P MBSI 1
Regulation of flavonoid synthesis
TR S AR 02-site 1

Zein metabolism

A
3
S
A
H
‘/
o 8
<

T A~G NI R 22, H-N y AC; A FIH. T3 B A0 L JRCZF s C A I i Fr s D ORTK. MR E L. 25:F 1ML ARG AN 2Rk,
Note: A-G is the transgenic plant, H-N is the AC plant. A and H represent terminal bud; B and I represent axillary bud; C and J represent leaf; D
and K represent petiole; E and L represent stem; F and M represent root; G and N represent fruit.

10 SIDOGL4 EEREF GUS FHEDHT
Fig. 10 Analysis of GUS activity of SIDOGL4 gene promoter
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