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Bioinformatics, Subcellular Localization and Expression
Analysis of Wheat Transcription Factor TaDL1

SHEN Yiting, LIU Yichen, HAN Junjie, LI Weihua

(College of Agriculture, Shihezi University/Key Laboratory of Oasis Ecology Agriculture of Xinjiang Production and

Construction Corps, Shihezi, Xinjiang 832000, China)

Abstract: The YABBY transcription factor is a type of plant specific transcription factor that plays an
important role in leaf growth and floral organogenesis. It has a C2C2 zinc finger domain at the N-ter-
minus and a spiral ring spiral YABBY domain at the C-terminus. This study used a spring wheat vari-
ety Xinchun 9 as the material and cloned a TaDL1 gene from the YABBY family, with a total coding
region of 603 bp., encoding 201 amino acids. According to bioinformatics analysis, the molecular
weight of TaDL1 protein was 22 765. 21 Da, with an isoelectric point of 8. 85, indicating an unstable
hydrophilic protein. Through phylogenetic tree and conserved domain analysis, it was found that this
gene belonged to the CRC subfamily of the YABBY family and was closely related to the rice OsDL
gene. Through transient expression analysis of tobacco, TaDL1 protein was localized in the nucleus.
Real time fluorescence quantitative analysis found that TaDLI was specifically expressed in wheat
young ears and leaves, with the highest expression level in leaves and second in young ears. TaDL]I
responded to salt and heat stresses, with the most significant response to salt stress and sustained
high expression levels within 2—24 h after stress. It is speculated that this gene may be involved in
signaling pathways related to salt stress response.
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Table 1 Primers used in this study

519 4 B SR 5 —3' &
Primer name Primer Sequence 5'—3' Usage
TaDLDNA-F TCTTCTACCTCCCACCCTC TaDL1 P 4 K v e
TaDLDNA-R  CAGCAACAGCAGCAACG Full-length cloning of TADLI gene
TaDL1-F AGAACACGGGGGACTATGCAGAGCATGGATTT pROKII-GFP-TaDL 4l # 14 . TaDL1 J¥ 3 vi B
pROKII-GFP-TADL recombinant vector, and TaDL I
TaDL1-R CATGGTACCCTCGAGGGCGCTGCGCTCCAT sequence cloning
TaDLg-F GACACGGTGACTGTGAAATGC 2 ik B
TaDLq-R AGCGGCTGGTTCCTCCT Measuring relative expression level
Tubulin-F CATGCTATCCCTCGTCTCGACCT %3t
Tubulin-R CGCACTTCATGATGGAGTTGTAT Reference gene
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200 NEIETR)TH) ., FEF KW TWGS #2481
79 58 A AHAT , K/ R 1084 bp,

M TaDL1

2000 bp

1000 bp
750 bp

500 bp

1084 bp

250 bp
100 bp

M: Marker.
1 TaDLI EREKRE
Fig. 1 Full length cloning of TaDL1 gene

M: Marker.

2 TaDL1 EHE CDS £ KFT[E
Fig. 2 Full length cloning of TaDL1 gene CDS
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A':Secondary structure analysis of TaDL1 protein; Blue: a-helix; Green: B-fold; Yellow: Random coil; Red: Extended strand. B:
Tertiary structure of TaDL1 protein. C: Hydrophobic prediction of TaDL1 protein; the horizontal axis represents the position of amino
acids in the protein, and the positive value of the vertical axis indicates hydrophobicity, and a negative value indicates hydrophilicity.
B 3 TaDL1 & B & H
Fig. 3 Structure prediction TaDL1 protein
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protein phosphorylation site.

A Prediction of TaDL1 protein transmembrane domain; B: Prediction of TaDL1 protein signal peptide; C: Prediction of TaDL1

B 4 TaDL1 & B %418 5 S RABER L S HR

Fig.4 TaDL1 protein domain, signal peptide, and phosphorylation site prediction
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The figure was constructed using the maximum likelihood (ML) method. The colours in the outer circles represent different YABBY
family members. The plant names are all in Latin.

5 ZHMEY DL EERMETT YABBY REM B RFE LR

Fig.5 Evolutionary tree of DL proteins in various plants and members of the YABBY family in Arabidopsis thaliana
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Fig. 6 Conserved motifs and structural domains of DL proteins in various plants and

YABBY family members in Arabidopsis thaliana
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