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Abstracts: To investigate the functional characteristics of low-temperature tolerance-related NAC tran-
scription factors in wheat, a low-temperature-tolerant variety Mazhamai and a low-temperature-sensi-
tive variety Jimai 22 were used for transcriptome sequencing, and 31 candidate NAC transcription fac-
tors potentially associated with low-temperature tolerance were screened. Bioinformatics analysis
showed that 12 of the TaNAC proteins are basic proteins(pI>>7), while the others are acidic proteins
(pI<<7). All proteins are hydrophilic and mainly localized in the nucleus. The secondary structure

was dominated by random coils. Collinearity analysis revealed that there were extensive collinear rela-
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tionships between NAC transcription factors in wheat and rice. Promoter analysis indicated that the
promoter regions of these NAC transcription factor genes contained various cis-acting elements involved
in stress responses and hormone signaling, among which TaNAC048-A1 harbored the most abundant
regulatory elements. Under low-temperature stress, the expression levels of TaNAC048-D1, TaN-
AC048-A1,TaNACO15-B4, TaNAC039-D1, TaNAC104-D2, TaNAC048-B1, TaNAC001-BI, and TaN-
AC001-Al were significantly up-regulated in Mazhamai. In Jimai 22, TaNAC048-D1 , TaNAC039-DI ,
and TaNAC104-D2 were significantly up-regulated, while TaNAC048-BI was significantly down-regu-
lated, and the remaining four genes showed no significant changes. The transcriptome sequencing da-

ta were verified by gqRTPCR. These TaNAC transcription factor genes may play important roles in the

response of wheat to low-temperature stress.
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Table 1 Primers for fluorescent quantitative PCR
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Fig. 1 Conserved protein motif structure(A), conserved domains(B) and gene structure(C) of wheat NAC transcription factors
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Fig.3 Intra-specific covariance analysis of the NAC transcription factor genes in wheat under low temperature stress
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Fig. 4 Covariance analysis of wheat low-temperature stress with rice and Arabidopsis thaliana NAC transcription factor genes
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Fig.5 Phylogenetic tree of NAC transcription factor genes in wheat and Arabidopsis thaliana
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TaNAC gene expression patterns in different tissues. Grain_Z85: seeds sampled at 20 days after flowering; Grain_Z75: seeds sam-
pled at 14d after anthesis; Grain_Z71: seeds sampled at 2d after anthesis; Spike_Z65: flowering spike; Spike_Z39: spike at visible flag
leaf stage; Spike_Z32: internode spike; Leaf_Z71: leaves sampled at 2d after flowering; Leaf Z23: leaves in the three— tillering period;
Leaf_Z10: leaves sampled at seedling stage; Stem_Z65: stem sampled at anthesis; Stem_Z32: stem interstitial; Stem_Z30: stem sam-
pled at heading stage; Root_Z39: root sampled at flag leaf visible period; Root_Z13: root sampled at 3—leaf stage; Root_Z10: root sam-
pled at seedling stage. Red indicates high positive regulation expression, and orange indicates high negative regulation expression.
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Fig. 6 Spatio-temporal expression of wheat NAC transcription factor genes(7aNAC )
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Fig.7 [Expression patterns of the eight genes in Mazhamai and Jimai 22 leaves under low temperature stress
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