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Cloning of TaDGAT and Analysis of Its Potential
Function in Anther Development in Wheat
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Abstract: To explore the potential function of diacylglycerol acyltransferase (DGAT) in the develop-
ment of anther, the wheat photothermo-sensitive male sterile line BS366 was used as the material.
Based on previous transcriptome sequencing results, TaDGAT (TraesCS1IA02G125300) was screened
and cloned from BS366. Bioinformatics analysis was employed to predict the structural and functional
characteristics of the TaDGAT gene and its encoded protein. The results indicated that the gene has
an open reading frame(ORF) of 1 542 bp, encoding 513 amino acids. Based on protein structure, the
protein was predicted to be an O-acyltransferase. Multiple sequence alignment and phylogenetic tree
analysis revealed that TaDGAT is most closely related to those in wheat and barley. Additionally,
miRNAs, such as miR398 and miR169, were found to potentially interact with TaDGAT, participat-
ing in lipid metabolism processes and thereby regulating anther development. Protein-protein interac-

tion predictions identified key interactions with O-acyltransferase and other critical proteins in lipid
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metabolism pathways. Subcellular localization prediction indicated that TaDGAT is located in the cell

membrane and Golgi apparatus, where it participates in the formation of biological membranes. Ex-

pression pattern analysis showed that the expression of TaDGAT in different tissues, the level in an-

thers is low, while it is highly expressed under sterile conditions. This also suggested that the gene is

closely related to pollen formation. This study provides certain references for elucidating the function

of the DGAT gene in wheat.

Keywords: Wheat; Photothermal-sensitive male sterility; DGAT; Expression analysis; Fluorescence
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Table 1 Primer sequences and their usage
514 44 7 simEs i
Primer name Primer sequence(5 —3) Usage
TaDGAT-CF TTAGTCTACCAGCCTTCCC LR K
TaDGAT-CR TTCACGACGATTGGATTT CDS cloning
U awatar T TerGeceTTGTGTCTGGTrT T SRERrR T
TaDGAT-QR CCATGTCATCTGTGCTGGGT qRT-PCR
"""""""" BActinQF  TACTCCCTCACAACAACCG  wexm

B-Actin-QR

AGAACCTCCACTGAGAACAA

Reference gene
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L BS366 {625 cDNA g #i# . 2 PCR ¥ $4 3000bp

2000 bp

s — 41 1500 bp 4709 HBECE 1), 1000 bp 1500bp
PEW 2 % B BE L 1 ORF Finder 76 28 4 17 . 750bp

500 bp

TaDGAT 4+ CDS & 1 542 bp. 4t 513 P& 250bp

B E 2) .,

2.2 EHESNW M:DNA marker 8000;1; TaDGAT.
2.2.1 ZG MBI B 1 7TaDGATHy=[E
TaDGAT — 25 [ 45 F B TN 45 3R Sl 7R . % Fig. 1 Cloning of TaDGAT
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Fig.2 Nucleotide sequence of the TaDGAT gene and its encoded amino acid sequence
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rf_1 TraesC51A02G125300.1 e . .MEDSHGRAEIRAEFFVCRREERFREEGFTF . EGEVAALRRRLEE CARVAARA SEAADSENESGE FEFSSSHSRROSSGIT . . « 80
XP_044967553.1 -MEDSHGREIFAEFPVERRPEBRFRCECFIF . EGEVARLRRRLSECA RV AR SERLDSCOESCGEFEPSSSHRRROSSGOT 80
XP_002439419.1 .. -MADTOCABEABAVHRRE FERFARGAZAAQ . . CEAAKLRRRILSEGAN L AARASFARNSEOESGECGERSSSRRRONEGDA 77
XP_018846200.1 HEISDIFERTANTTT_PHNGSET_RKRPRTIEQVSGSTSETKEPDPGYSVSETG CEDEENRSEAVIHSENEVANGNDEEDKTANGLORGT a0
XP_020251197.1 -.-MATFSDQETLNLSENHQSSLRRRIFBESEVAEVLTTRELCSSEGTS S CAENRERVE TSEREEKKRENESVENA . . . 74
KABE05S8455.1 EGEGGGGEAHAFADFAHHBEREFRFBGGSGAIVEGEAHIRFRI GMAMFLSEGGDSGDEADSGEESSSSSSSFSRRRGGESNGAEASS 92
XP_015692509.2 HAEAHGGEGETHVPPFFQPQDVQHRRSFRPHGGGGAMVHERFAVEI.RRRL GRAVERRESFCGGDSGDESA SGEPSSSS55RRROFNG. . . .HGOASS 05
NP_001345157.1 srvrnsssee MADSEDAEES. . VHREEERFARGAZZAQ . . CEAARLRRRLHECAAVARRE SEAADSCOESGEGEESSSRRRONSGGA . v v v v v« .88 75
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rf 1 TraesC51A02G125300.1 .GEGDETAESFRRMTVH 173
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XP_00243594139.1 ZaD. GGRGGAGDESQE'IERAA EVH 175
XP_018846200.1 e .DFARVELAEYRFSEREHERRT] 180
XP_020251197.1 . .« AEDELRFVERASTEEERR I} 164
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Fig. 4 Amino acid sequence alignment of TaDGAT with homologous proteins in other species
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Fig.5 Phylogenetic tree analysis of TaDGAT and DGAT in other species
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Fig. 6 Interaction of TaDGAT and miRNA
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