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Bioinformatics and expression analysis of XTH gene in
Agropyron mongolicum Keng under drought stress
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Abstract To screen the XTH genes related to drought resistance in Agropyron mongolicum Keng, the
physical and chemical properties, subcellular localization, conserved motif, evolutionary relationship and
secondary and tertiary structures were analyzed by bioinformatics methods, and the expression of four XTH
genes related to drought resistance was monitored. The results showed that: The seven XTH genes of A.
mongolicum were hydrophilic proteins with molecular weight of 7. 67 to 39. 46 ku, the theoretical isoelectric
point (PI) of 4. 67 to 9.81, and protein size of 70 to 357 aa. Subcellular localization analysed showed that

AmXTH-1 was located in the cell wall and cytoplasm, and the rest 6 genes were located in the cell wall. The
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secondary and tertiary structures of the XTH gene were mainly random coils, and motif1, motif2 and motif3

were speculated to be conserved motifs. Phylogenetic analysis showed that AmXTH30, AmXTH28-1,
AmXTH-1 and AmXTHS8-1 had high similarity with known genes with drought resistance. The gRT-PCR

analysis showed that the four XTH genes related to drought resistance of A. mongolicum were down-

regulated. It is speculated that the four differentially expressed XTH genes in A. mongolicum play a

negative regulatory role in response to drought stress.
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Table 1 The sequence of qRT-PCR primers of drought resistance-related XTH gene of Agropyron mongolicum Keng

EIR/ B

Primer name

1975153

Primer sequence (5-3")

U6-F GGACATCCGATAAAATTGGAACGATACAG
U6-R AATTTGGACCATTTCTCGATTTATGCGTGT

AmXTHZ28-1-F
AmXTHZ28-1-R

ACTTCCACCGCTACGCCATC
CCATCGCCTCGCTCCTCAC

AmXTH30-F ACCATCTGCCTCCACCTGAAC
AmXTH30-R CATCCGCCAGCTCCACCTC
AmXTH-1-F CACCGTCACCGCCTTCTACC
AmXTH-1-R GCTGCCCCGTCCTGTTCC
AmXTHS-1-F CAGGCACAGGTGGAGGGAAG
AmXTHS-I-R ACACAGGAAGCAGCAGAGGAG
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Table 2 Physicochemical properties and subcellular localization of XTH gene in A. mongolicum Keng
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Fig. 1 Analysis of XTH gene motif in A. mongolicum Keng
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Fig. 2 The conserved motifs of XTH gene in A. mongolicum Keng
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Fig. 3 Alignment of amino acid sequences of XTH gene in A. mongolicun Keng
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I~V i35 3R 5878 VK XTH WA S AN WEFR o Zm: BoK; Ca: B H: K s Ta /&2 5 Os KR ST 7o I OB R IR 58l Tk
I-V indicate the 5 different groups of XTH family. Zm: Zea mays; Ca: Capsicum annuum; Hv: Hordeum vulgare; Ta: Triticum aestivum;
Os: Oryza sativa subsp. Japonica; Si: Setaria italica. The blue shade indicates A. mongolicum Keng.
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Fig. 4 Phylogenetic analysis of XTH geng in A. mongolicum Keng
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Blue, a-helix ; Purple : randomcoil ; Red , extended strand ; Green, 3-turn.
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Fig. 5 Secondary structure of XTH encoding protein in A. mongolicum Keng
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(¢) AmXTH-1 (d) AmXTHS-1
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Fig. 6  Tertiary structure of XTH encoding protein in A. mongolicum Keng
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Fig. 7 Relative expression of drought resistance XTH genes in A. mongolicum Keng under 25% PEG-6000 osmotic stress
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wm Y CKEHFEREL2ZR, AmXTHS-1 Bd, ds.d, BT R RS CKIFEREEES .
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