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Abstract: Anacardium occidentalie Linn is a typical tropical fruit tree, which is mainly planted in Yunnan and Hainan
provinces of China. Cashew cultivation has important economic, social and ecological values. It is of great value to realize
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realize the strategy of rural revitalization in China, increase farmers' production and income, and achieve common
prosperity. Cashews are very sensitive to low temperatures, and they will be severely damaged at 8 ‘Cand the growth
will stop. Therefore, lowtemperature stress is an important abiotic stress that restricts cashew growth. CBF transcription
factors play important roles in plant response to abiotic stresses such as low temperature, drought and salt. However, the
role of CBF gene family in cashews has not been elucidated, and the expression pattern of this family in response to low
temperature stress is unknown. In this study, in order to explore the basic characteristics of the CBF gene family in
cashew nuts, six AoCBF gene family transcription factors were identified and obtained from the cashew transcriptome
by bioinformatics methods, and the physical and chemical properties, protein structure, phylogeny, promoter action
elements and expression patterns under low temperature induction were analyzed. The length of the six AoCBF proteins
ranged from 189 to 334 aa, and the molecular weight of the proteins ranged from 21.31 to 37.89 kDa. The isoelectric
points of the six AoCBF proteins were less than 7, indicating that the proteins were acidic. The proteins all contained an
AP2/ERF domain. Motif analysis showed that there were five motifs in AOCBF genes, and the absence of different
AOCBF gene motifs implied the absence of related functions. Phylogenetic tree analysis showed that the six AOCBF
genes could be divided into two subgroups, A and B, in which group A contained one gene and group B only contained
five genes. The analysis of homeotropic elements of promoter showed that AOCBF gene might be involved in the re-
sponse to hormone and abiotic stress. Fluorescence quantitative expression analysis showed that all the six AOCBF
genes responded to low temperature and cold stress to different degrees, indicating that AOCBF played a role in the bio-
logical process of cashew nut in response to low temperature stress. The results summarized the basic characteristics of
the AoCBF gene family and accumulated basic data for further molecular resistance research and application of cashews
AOCBF genes.

Keywords: cashew nut; low temperature response; CBF transcription factor; gene familiy; qRT-PCR
DOI: 10.3969/5.issn.1000-2561.2024.03.004
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Tab. 1
L BN

Primer name

AoCBF1-F GCTGAATCTAAAATCAATACTGAGCCTG
AoCBFI-R TGTGCATCCCTCCAACAGTCGT
AoCBF2-F CATAAGAAAGACTGCAGCTGAGGC
AoCBF2-R AACGCTTCTTCATCCATAAAGTAAACAC
AoCBF3-F TGGAAAATTTTGACTTGGCATCAGTG
AoCBF3-R ACTTTGTAACCAAGGTGGTGTGTAC
AoCBF4-F GGACAAATTTGAGTCCGCATCAGTA
AoCBF4-R CTTTGTAACCAAGGCGGTGTGTA
AoCBFS5-F AGCAAGGTCAGATAACATTCGGGATA
AoCBF5-R AGCTGGTGGTGTAAGAATCAAAGC
AoCBF6-F FGGAGGCTTTCAGGCCTCACCAT
AoCBF6-R CACTTTCCACATCTTCCCAGTTCACATC
AoTubF TAGTGACAAGACAGTAGGTGGAGGT
AoTubR GTAGGTTCCAGTCCTCACTTCATC

2 HBRE5HW

21 HER CBF EREZKEM RMEEFMSHT

FHF 53 4 85000 P22 R 6 A4 B 11 #U0 e I AtCBFs
FEHIEAT A H BLAST 434, JL453] 15 SRR
DREB &, 8l 853k b, %t 11 A EER
CBF . il Eg 91T PCR P74, 348
6 MBS ¥4 ( AoCBF1~A0CBF6 ),

FRAL P B2 H7 435 SR 5%, AoCBF's 4 A 11 42 ik
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RIFINGFAER R ES, TEANKEN 189~
334 aa, TKM M AoCBF1, fxjGfth AoCBF4, &
M4 FET 21.31~37.89 kDa 22 il ; 6 1~ AoCBFs

RN, HESEHE S (pl) /v F 4.93~5.79
ZIa] o 38 I A0 E A BT A5 BT AoCBFs #f
FEEMNGES (£2) .

X2 AoCBF EFEXRERREER

Tab. 2 Information of AoCBF gene family
HEHAR BRY BIERIKE LA Vi iib BIZE 1)V DA
Protein name Gene ID Length of amino acid pl Molecular weight/kDa Subcellularlocalization
AoCBF1 Anaoc.0016s0971.1 334 4.93 37.89 Nucleus
AoCBF2 Anaoc.0004s0666.1 258 5.56 28.87 Nucleus
AoCBF3 Anaoc.0019s0135.1 248 5.17 27.21 Nucleus
AoCBF4 Anaoc.0001s0720.1 189 5.79 21.31 Nucleus
AoCBF5 Anaoc.0015s0493.1 224 5.41 24.79 Nucleus
AoCBF6 Anaoc.0013s0375.1 248 4.99 27.36 Nucleus

2.2 AoCBF EBRTFEF S

PRAFIET (motif) WSS RERM (B 1),
AoCBFs &F 5 ™MESF motifs, motif 1. motif 2
FETERTAT AoCBFs 1, R 2 DELTF B AR o
AoCBF1 B2 motifl .motif2, AoCBF2. AoCBF3.

Name p-value Motif locations

AoCBF1  3.17¢-39

T

AoCBF4 ., AoCBF5, AoCBF6 7 motifl . motif2 .
motif3. motif5, Jii W] fESE B K & o A b i
T U o R L IR ORAY P A & B motif 1 7%
A AP2 L5kt AR AR A AN, HED
N[5 AoCBF 7EIRE FAFIE—E 25+ .

AoCBF2
AoCBF3
AoCBF4
AoCBF5

1.20e-147 — [

254e-152 — [T N
909154 — [ ] 2 N
1.95e-112 [ T

AoCBF6

1.77e-149 — [

Motif Symbol  Motif consensus

1

GKWVCEJREPNKKTRIWLGTFPTPEMAARAHDVAALAL
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TLHVNTCLPEBVDFMDEEAFFDMPGLLTEMAAGLLLSPP

Bl 1 AoCBFsf{R<FEF 4 #
Fig. 1 Analysis of motifs of AoCBF proteins
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Fig. 2 Phylogenetic tree of AoCBFs and AtCBFs
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Fig. 3 Multiple sequence alignment analysis of AoCBF proteins
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Tab. 3 Cis-acting elements in upstream sequence of AOCBF genes

HE LR M=/ FH Je 4 Cis-acting elements

Gene name ABRE CAAT-box CGTCA-motif  G-box MBS MYB MYC TATA-box TGACG-motif
AoCBF1 4 22 3 3 1 1 0 70 3
AoCBF2 10 42 8 0 3 5 90 1 10
AoCBF3 1 29 1 4 3 3 47 1 1
AoCBF4 2 39 3 2 4 3 61 1 2
AoCBF5 8 31 4 4 4 6 83 0 8
AoCBF6 10 44 4 0 2 2 33 1 10
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Fig. 4 Expression pattern of AOCBF genes under low temperature stress
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