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Abstract: Stomata affects transpiration and photosynthesis in plants by controlling the gas exchange
between the internal and external environments of leaves. It plays an important role in plant growth
and development, and adaptation to environmental changes. To explore the potential function of Ta-
MUTE, a gene related to wheat stomatal development, in plant growth and development, was cloned
from the common wheat and analyzed for its sequence characteristics. The expression pattern of Ta-
MUTE gene was analyzed under drought and abscisic acid (ABA) stresses by qRT-PCR. The Ta-
MUTE transgenic plants were obtained by transgenic technology and analyzed for their phenotype.
The results showed that three TaMUTE homologs gene were cloned from common wheat, which
were named TaMUTE2A, TaMUTEZB and TaMUTE2D. The open reading frame(ORF) of the wheat
TaMUTE2A gene is 651 bp, encoding 216 amino acids; the ORF of the TaMUTEZB gene is 717 bp,

WA B . 2024-04-27 & 1R H #]:2024-06-14

EETE . R KA Q0 A0 1 253120590 H (202310061069) ; KA ZRBHHF 0135 H (2020Kj098) 5 [ K 1 SR BL £ 3 4 GF4F)
TUH (32301817) 5 K HEMT“ I H + FI A T s By 7 % 551 (X C202060)

% —1E#& E-mail: wangjaning3956@163. com ( £ 3 T°)

B {EE E-mail:baoshuguang@tjau. edu. en (FLEE ) ; xiex @ tjau. edu. en G %)



. 720 # K F W

2 45 %

encoding 238 amino acids; and the ORF of the TaMUTEZD gene is 648 bp, encoding 215 amino acids.
Three MUTE proteins belong to the bHLH (basic helix-loop-helix) family, which are all hydrophobic

and labile proteins. Their secondary structure is mainly composed of a-helix, extended chain, B-turn

and irregular recoil. Phylogenetic analysis revealed that TaMUTE is more closely related to the barley
MUTE. The expression of the TaMUTE was significantly enhanced after 4 h under ABA treatment.
While the expression of the TaMUTE' gene did not change significantly under the drought treatment

conditions. Overexpression of TaMUTE genes resulted in short stature, development retardation and

increased stomatal density in transgenic plant.
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TaMUTE2B ATGCGGTGGTCGTCAGCCAGCTCTGCTACCCGCGCGGCCACCGTACCCGATCGAGCAGCT GAGGGAAGAAGGAAG
TaMUTE2D . e e e A
Consensus atgtc
TaMUTE2A (GCACATCGCGGTGGAGCGGAACCGGCGGCGGCAGATGAACGACCACCT®AAGGTGCTECGIGCECTeACGCCGGCCTTCT
TaMUTE2B (GCACATCGCGGTGGAGCGGAACCGGCGGCGGCACGATGAACGACCACCT{cAAGGTGCT#CGIGC*CTcACGCCGGCCTTCT
TaMUTE2D (GCACATCGCGGTGGAGCGGAACCGGCGGCGGCAGATGAACGACCACCT{EAAGGTGCT s CGeGCleCTI*ACGCCGGCCTTCT
Consensus gcacat cgcggt ggagcggaaccggcggcggcagat gaacgaccacct aaggtgct cg gc ct acgccggcecttct
TaMUTE2A ACATCAAGCGCTGCGACCAGGCGTCCATEATCGGCCGCGCCATCGAGT TCATCCGGGAGCT GCACACCGTGCTGGACGCG
TaMUTE2B ACATCAAGCGCTGCGACCAGGCGTCCAT#ATCGGCGGCGCCATCGAGTTCATCCGGGAGCT GCACACCGTGCTGGACGCG
TaMUTE2D ACATCAAGCGCTGCGACCAGGCGTCCATHIATCGGCGGCGCCATCGAGTTCATCCGGGAGCT GCACACCGT GCTGGACGCG]
Consensus acat caagcgct gcgaccaggcegtccat atcggcggegecat cgagttcat ccgggaget gcacaccgt get ggacgeg
TaMUTE2A CTGGAGGC *AAGAAGAAGCGCCGCCTCTGCAGCCCCACCCCGAGCCCGCGCTCCCTCCTCACCTGCTCCACGCCCACCAG
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TaMUTE2D CTGGAGGC,#AAGAAGAAGCGCCGCCTCTGCAGCCCCACCCCGAGCCCGCGCTCCCTCCTCACCTGCTCCACGCCCACCAG
Consensus ct ggaggc aagaagaagcgccgcct ct gcageccccaccccgageccgegetccct cct cacct gect ccacgecccaccag
TaMUTE2A4 ICGCCGGCCGETC#GCCTCCGACGTCTCCCCCAACAGCAACGGCAGCAGCGGCGGCAGCT eCLITeTc{egq)cCC
TaMUTE2B CGCCGGGGG T CeGCCTCCGACGTCTCCCCCAACAGCAACGGCAGCAGCGGCGGCAGCTLCEETAT c
TaMUTE2D CGCCGGGGAEAT eGCCT CCGACGT CTCCCCCAACAGCAACGGCAGCAGCGGCGGCAGCTEC YIT[ET C
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TaMUTE2D GGCGCCGCCGT{eAACAECTCGCECCCTGCTGCAACTCCCCGGCCGCCGACGT CGAGGCCAGGAT CTCCGGCGCCAAC
Consensus ggcgccgeccgt aa ga ctcgc gecctgetgcaactccccggecgeccgacgt cgaggeccaggat ct ccggecgeccaac
TaMUTE2B GT GCTGCTCCGCACGCT CTCCGGCCGCAT CCCCGECCAGGCCGCNAGGATCGTCGCGCTGCTCGAGAGCCTCCACCTCGA|
TaMUTE2D ®CCAGGCCGC#AGGATCGTCGCGCTGCTCGAGAGCCTCCACCTCGA]
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VY 10f V%) B G GT GCTCCACGT CAACATCAGCACCAT GGALJGACACCGT CCTCCACTCCTTCGTCCTCAAGATTGGGCTCGAGT GCCAGC)
TaMUTE2D GGTGCTCCACGTCAACATCAGCACCATGGASGACACCGTCCTCCACTCCTTCGTCCTCAAGATTGGGCT CGAGT GCCAGC
Consensus ggtgctccacgtcaacatcagcaccat gga gacaccgtcctccactccttcgtcctcaagatt gggetcgagtgecage
TaMUTE2A TCAGCGTGGAGGAT GTCGCCTTCCAGGTCCAGCAGACCTTCTGCTACCACCAGHYeGAGCTCGACTACTCATCCATGGCG
TaMUTE2B TCAGCGTGGAGGATCTCGCCTTCCAGGTCCAGCAGACCTTCTCGCTACCACCAGHMMIGAGCT CGACTACTCATCCATGGCG
TaMUTE2D TCAGCGTGGAGGAT GTCGCCTTCCAGGT CCAGCAGACCTTCTGCTACCACCAGHMMIGAGCT CGACTACTCATCCATGGCG
Consensus tcagcgt ggaggat gt cgectt cgaggt ccagcagaccttctgctaccaccag gagct cgact act cat ccat ggecg
TaMUTE2A ATATA

TaMUTE2B ATATAA

TaMUTE2D ATATAA

Consensus atataa
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Fig.2 Sequence alignment analysis of TaMUTE2A, TaMUTE2B and TaMUTE2D
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Fig. 7 Phenotypic analysis of transgenic plants overexpressing TaMUTE
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