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Abstract: [Objective] Biological characteristics of the gene family related to heat shock transcription factors (HSFs) crucial
in plant responses to high-temperature stress in pitaya were studied. [Methods] Bioinformatic tools were utilized to analyze
the physicochemical properties, motifs, gene structure, domains, chromosome localization, promoters, and phylogenetic tree of
the HSF family in Selenicereus spp. Transcriptome and qPCR were employed to determine the gene expressions under heat
stress. [Results] Thirteen HSF members were identified from the genome. The encoded HSFs were all unstable proteins.

Most members contained only one intron belonging to 4 classes of phylogenetics. The genes in the same branch possessed
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similar or identical conserved motifs and were randomly distributed in 6 chromosomes. Their promoters contained various

elements related to the responses to hormone, stress, and light or plant growth and development regulation. The gene structure

consisted of specific domains with temporally and spatially specific expressions. Gene expression analysis showed that the

expression of pitaya HSF gene had strong temporal and spatial specificity; among them, only five members were expressed in

branches with different expression trends, and the expression of HU05G00210.1 and HU05G01887.1 was significantly elevated
at 24 h and 48 h, and the expression of HU02G02398.1 and HU10G01257.1 was not significantly elevated until the high

temperature treatment of 48 h, while the expression of HU04G00163.1 did not change significantly, reflecting the response of

HSF gene to heat stress. [ Conclusion] This study identified and validated the involvement of HSF family of pitaya in

response to heat stress.
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M pitayagenomic ( http://www.pitayagenomic.com/ )
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i3 Blast Hoxt G5 SR Hr i 6 4 13 4>k e SR HSF
SN TS, ol 44k SpHSFI~SpHSFI3 (1)
13 AN FEH IR 4% X 751 (CDS) K 798~
1518 bp, #ifih Y2 FEMR %L H o 265~505 aa, K M5
A XF 4> T /N 30.59~5532 kDa , ZEHL M (pl) A
4.66~9.18 , AEaERECH 42.91~72.24 . WEAT
TERBOHT, T HBE R T 40, UL 13 4> HSF
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Table I Information on HSFs in pitaya

TR TR
LR 4R HH il [X K Characteristic of the coding protein
Name of gene ID Gene ID CDS length/bp SIEREH ST A E NV
Amino acid number/aa Molecular weight/kDa Isoelectric point Instability coefficient
SpHSF1 HU02G02398.1 1368 455 50.22 5.28 65.89
SpHSF2 HU04G00163.1 969 322 34.39 4.89 61.69
SpHSF3 HU04G01591.1 1479 492 54.93 5.57 59.68
SpHSF4 HU04G01952.1 1 146 381 43.68 5.37 52.94
SpHSF5 HU05G00210.1 1518 505 55.32 4.82 55.18
SpHSF6 HU05G01887.1 846 281 31.31 5.53 4291
SpHSF7 HU08G01904.1 1230 409 46.78 5.18 52.64
SpHSF8 HU10G00758.1 1131 376 42.85 4.66 51.09
SpHSF9 HU10G01009.1 798 265 30.59 7.73 60.05
SpHSF10 HU10G01257.1 1 005 334 37.31 5.45 48.87
SpHSF11 HU10G01285.1 1 461 486 53.76 5.27 72.24
SpHSF12 HU10G01592.1 882 293 33.26 9.18 48.85
SpHSF13 HU11G00478.1 1017 338 38.32 6.09 57.00
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Fig. 3 Predicted cis-acting elements in promoter region of HSF
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Fig. 4 Predicted HSF gene domains in pitaya
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AT: Arabidopsis gene sequence; HU: pitaya gene sequence; XP: beet gene sequence; TraesCS: wheat gene sequence; Solyc: tomato gene sequence.
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Fig. 5 Phylogenetic tree of HSF sequences in 5 species
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Fig. 7 Tissue-specific expressions of HSFs in pitaya



53 1

RS KB R HuHEFEAT HSF AR TR LR B AWM B F 0 M 287

I 48 h #usb
48 h heat treatment

B AR B 24 h A
CK 24 h heat treatment

AHR Ik
Relative expression level

AP REROR ] — RN R A AR EEZE R (P<0.05) o
Different alphabets indicate significant differences among the same gene
under different conditions (P<0.05).

8 B34 HSFEEREESEMIB THRIAFER

Fig. 8 Expressions of some HSFs under high temperature stress
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%5 HSF St R GG IEA G5 b 3k, 38 40 3 D R B 5% 38
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