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Abstract:  Transcription factor CBF plays an important role in response to low temperature stress and enhancing cold
resistance in plants. In order to analyze the amino acid sequence characteristics of CBF family members in cabbage and ex-
plore whether the expression of BoCBF genes was induced by low temperature, the whole genome database of cabbage 923

was used to identify BoCBF gene members and analyze the protein physicochemical properties, phylogenetic relationships,

gene structures, and gene expression levels under 2 °C low
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cabbage 02-12. Transcriptome sequencing and real-time fluorescence quantitative PCR analysis revealed that the expression

of BoCBF2b and BoCBF2c¢ genes was not induced by low temperature in cold-intolerant cabbage 923 and cold-intolerant
cabbage D9, while BoCBF2a gene was most rapidly induced by low temperature, followed by BoCBFI and BoCBF3 genes.

The relative expression levels of BoCBFI, BoCBF2a, and BoCBF3 genes reached the maximum at 3-6 h after low tempera-

ture stress and decreased sharply after reaching the maximum, and reached the lowest at 24 h. The results of the present

study provide a basis for the subsequent study on the mechanism of BoCBFI, BoCBF2a and BoCBF3 genes in response to

low temperature stress in cabbage.
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Table 1 Primers used for real-time fluorescence quantitative PCR
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Table 2 Physical and chemical characteristics of CBF family members in cabbage
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KEE(bp)  KBE(aa)  FHih SEHLS B SEMRIEE KRS
BoCBF1 Bol0_8g16590.1 Petifk g 753 250 2.79x10* 4.85 47.99 60.20 -0.504
BoCBF2a Bol0_7g56370.1 Petifhk 7 612 203 2.25%x10* 5.89 49.73 73.20 -0.314
BoCBF2b Bol0_3g19100.1 Petafk3 852 283 3.11x10* 7.63 49.36 66.64 -0.412
BoCBF2c Bol0O_3g19080.1 Petafk 3 615 204 2.26x10* 5.79 47.79 65.69 -0.390
BoCBF3 BolO_8g16610.1 YufhfA 8 834 277 3.05x10* 4.58 45.78 60.69 -0.480
BoCBF4a BolO_9g40700. 1 Yufifk 9 663 220 2.45x10* 6.14 61.60 60.41 -0.515
BoCBF4b Bol0O_9g40730.1 Pefafk 9 711 236 2.53%10* 5.32 68.32 56.78 -0.598
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Fig.1 Phylogenetic analysis of CBF proteins in cabbage, Chinese cabbage and Arabidopsis thaliana
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Table 3 Subcellular localization prediction of BoCBF proteins
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Table 4 Prediction of evolutionary constraint values and the time of whole genome duplication events between orthologous CBF gene pairs of

cabbage and Arabidopsis thaliana

LR [ I B GRE=EiE FEIF) SRR LA (E InAE P R L ] (4
AICBF1 BoCBF1 0.685 0.107 0.156 2.28x10’
AtCBF2 BoCBF2a 0.592 0.140 0.237 1.97x10’

BoCBF2b 0.566 0.162 0.286 1.89x107

BoCBF2c 0.490 0.144 0.294 1.63x107
AtCBF3 BoCBF3 0.815 0.148 0.182 2.72x10’
AtCBF4 BoCBF4a 0.632 0.105 0.166 2.11x10’

BoCBF4b - 0.613 - -
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Fig.4 The expression of BoCBF genes in different organs/tissues of cabbage 02-12 analyzed by transcriptomic sequencing
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Fig.5 Expression of BoCBF genes under 2 °C low temperature stress analyzed by transcriptomic sequencing
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