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Abstract; The purpose of this study was to illustrate the structure traits of HSF genes family in castor and its
expression pattern in different tissues. The bioinformatics method was used to analyze the sequence structure, phys-
ical and chemical properties, chromosome positioning, and cis-acting elements of promoters, the conserved do-

mains, phylogenetic relationships, and clustering methods of the encoded protein. RNA-Seq and qRT-PCR was
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used to assess the expression of ReHSFs. The results showed that the castor genome contained 19 members of the
RcHSF gene family. Gene structure analysis showed that ReHSFs contained 1 —3 exons , and were located on 17
chromosome fragments with uneven distribution; most ReHSFs contained AAGAA-motif, MYB and MYC elements,
which indicated that these genes were responsive to plant hormone and stress; Protein analysis showed that ReHSFs
were grouped into A, B, and C categories according to motif type and arrangement, which indicated that the protein
functions of different types of HSF are different. Although all members have different degrees of motif deletion, the
domain is highly conserved ; RNA-Seq analysis showed that only RcHSF4 and RcHSFI0 were induced by cold stress,
which was consistent with qRT-PCR verification results. This result provides an important theoretical basis for the

cloning and functional research of RcHSFs, and also provides candidate genes for the establishment of new germ-

plasm resources of castor cold resistance.
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RcADP GAGAGATGCTGTGCTGCTTG TGAAGGCCGAGCTTATCAGT 55
RcEFIB GCTCGAGGAAGCAGTTAGGA TTCCATATCCAACTGGCACA 55
RcHSF4 TTTCGCATAGTATCACCG CGAACACGAGGACACCTA 55
RcHSFI0 AGCAAGCCTTTGAGTGTC TGTGCCTTCTATTGGGTC 55
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Tab. 2 The information of RcHSF gene family in Ricinus communis L.

B i 44 FEH R ID o i A LR R/ A I3 T /ku EL
Gene names Genome annotation 1D Amino acids number Molecule weight pl
RcHSF1 28312. m000133. TIGRRO. 1 191 22.144 0 6.80
RcHSF2 29092. m000454. TIGRRO. 1 521 58.650 6 4.89
RcHSF3 29629. m001435. TIGRRO. 1 491 54.9519 5.72
RcHSF4 29636. m000750. TIGRRO. 1 464 52.5557 5.99
RcHSF5 29739. m003565. TIGRRO. 1 371 41.674 2 4.76
RcHSF6 29844. m003222. TIGRRO. 1 359 41.2133 5.24
RcHSF7 29851. m002407. TIGRRO. 1 218 24.931 4 9.76
RcHSFS8 29883. m001955. TIGRRO. 1 360 41.024 0 5.73
RcHSF9 29912. m005397. TIGRRO. 1 478 54.1853 4.92
RcHSFI0 29912. m005526. TIGRRO. 1 337 37.322 8 5.16
RcHSF11 29968. m000635. TIGRRO. 1 409 46.934 7 4.68
RcHSFI2 30006. m000287. TIGRRO. 1 248 28.738 2 7.01
RcHSFI3 30026. m001484. TIGRRO. 1 402 46.226 4 5.15
RcHSF14 30054. m000802. TIGRRO. 1 510 55.981 2 4.83
RcHSFI5 30073. m002275. TIGRRO. 1 494 55.326 3 5.29
RcHSFI6 30073. m002276. TIGRRO. 1 84 9.605 8 5.59
RcHSF17 30147. m014282. TIGRRO. 1 323 35.794 9 5.25
RcHSFI8 30170. m013859. TIGRRO. 1 362 40.499 6 7.72
RcHSF19 30190. m011156. TIGRRO. 1 337 37.054 1 5.31
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Fig.1 Structure of RcHSF gene in Ricinus communis L.
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Fig.2 Distribution of conserved motif (A) and conserved domain (B) of castor RcHSF proteins
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Fig.3 Phylogenetic relationship between castor, Arabidopsis and tomato HSF
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Fig.4 Chromosome distribution map of RcHSF gene in Ricinus communis L.
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Tab.3 The cis acting element analysis of promoter region of castor RcHSF gene family members

PR RN

Element name

e Rgs ]l

Motif sequence

(!

The function of the motif

ReHSF J& 4
RcHSF genes

AAGAA-motif

ABRE

ARE
CGTCA-motif
ERE

GARE-motif
G-box

LTR
MBS

MYB

MYC

TCA-element
TGACG-motif

W-box
WUN-motif

TC-rich repeats

TGA-element

GGTAAAGAAA
GAAAGAA
ACGTG
TACGGTC
GACACGTGGC
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Fig.5 Transcription level of differentially expressed genes of RcHSF under cold stress
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