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Cloning and Sequence Analysis of Caleosin Gene JcCale26.8 in Jatropha curcas

PU Zhi-yu , HUANG Jian-hui, LI Guo-ze et al ( Key Laboratory of Forest Biotechnology in Yunnan, Southwest Forestry University , Kun-
ming, Yunnan 650224)

Abstract [ Objective ] To clone the full-length cDNA sequence of JeCale26.8 gene from J.curcas and investigate the structure and function of ca-
leosin and its gene in J.curcas seeds.[ Method | This study used RNA-sequencing and PCR technology to clone a caleosin family gene JcCale
26.8 from J.curcas seeds.Then the sequence of gene JeCale26.8 were sequenced and analyzed.[ Result] The DNA sequence of JeCale26.8 gene
contains 6 exons and 5 introns.The splicing sites of introns conform to the GT-AG rule of eukaryotic genes.The full-length mRNA comprised
717 bp nucleotides consisting of an open reading frame encoded a putative JcCale26.8 comprising 238 amino acid residues with molecular
weight of 26.8 kD.JcCale26.8 protein is mainly composed of a-helix and random coil structure ,and has the typical structural characteristics of
caleosin.It has high homology and similarity with caleosin proteins from many different species such as Ricinus communis, Morus notabilis and
Trema orientalis. [ Conclusion ] The study can lay the experimental foundation for the study of the expression regulation and function of caleosin

gene in J.curcas.
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Table 1 JcCale26.8 bioinformatics analysis project and web site
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1 VAt Blastn ( https : //blast.ncbi.nlm.nih.gov/Blast.cgi? PROGRAM =
blastn& PAGE_TYPE = BlastSearch&LINK_LOC =blasthome )
2 Tl e SEHE A3 A ORF Finder( https ://www.nchi.nlm.nih.gov/ orffinder/ )
3 TR HI AR R Blastp ( https ://blast.nchi.nlm.nih.gov/Blast.cgi? PROGRAM =
blastp&PAGE_TYPE =BlastSearch& LINK_LOC =blasthome ) )
4 Z I HARME L X DNAMAN (http : //www.lynnon.com/)
5 AR AN = L 1) G e A P Uedit32 (https : //www.ultraedit.com/ )
6 Ak ProtParam ( http ://web.Expasy.org/ protparam/ )
7 PolyA {555 il http :// www.softherry.com/berry.phtml? topic =
polyah&group = programs&subgroup = promoter
8 IS s b CD-Search (https://www.ncbi.nlm.nih.gov/Structure/ cdd/wrpsb.cgi )
9 {55 KT (http://www.cbs.dtu.dk/services/SignalP-3.0/)
10 IR B K SHr (http://web.expasy.org/ protscale/ )
11 P RS RA SR HT TMHMM ( http ; //www.cbs.dtu.dk/services/ TMHMM/ )
12 g = | i ey AR b (https ://npsa—prabi.ibep.ft/ cgi—bin/npsa_automat.pl? page=npsa_sopma.html)
13 R — e wn Phyer2 ( www.shg.bio.ic.ac.uk/ phyre2/html/)
14 REK B R Dnapars Fll protpars ( http : //evolution.gs.washington.edu/phylip.html )
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1 :M.DL 2000 Marker; 1.2 3. BRKBFIF 34 RNA
Note : M.DL 2000 Marker; 1,2,3.Total RNA of Jatropha curcas seeds
1 FRIRIFAF 2 RNA Bk
Fig.1 Total RNA electrophoresis of Jatropha curcas seeds
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7 :M.DL 2000 Marker; 1.2.cDNA 41
Note : M.DL 2000 Marker; 1,2.cDNA amplification
B 2 JcCale26.8 E[E cDNA 3| PCR F=4H ik
Fig.2 Electrophoresis of cDNA PCR products of JcCale26.8 gene
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Table 2 Two sequences information of caleosin-domain containing protein from RNA-seq database of Jatropha curcas seeds
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S ) Nucleotide SEHE ORF Amino acid BE PE 44 B B R A BERE A A
equence sequence bp sequence PFAM_Name PFAM_Description eggNOG_Description
length //bp length // aa
S1 1026 44~760 238 Caleosin Caleosin related protein Caleosin related protein
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4 1.96, DAFRHCH) i BT it DNA FE 5B, 444 1.2.47 3147
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Fig.3 Genomic DNA electrophoresis of Jatropha curcas seeds
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Fig.4 Electrophoresis of genomic DNA PCR products of Jec-
Cale26.8 gene
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Fig.5 Alignment analysis of DNA and mRNA sequence of JcCale 26.8 gene
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Table 3 Similarlity comparison of JcCale26.8 with Caleosins from other plants knowed in GenBank
51 V[ BF 26 5%
eiL] R e ke s e JUME S EEE
Sequence 1D Homologous Species Length//aa  Total score E value Similarity  Coverage
S snce protein Species S E > % %
XP_002528367.1 Peroxygenase HRR Ricinus communis 233 436 le—153 87.07 97
XP_010089211.1 Peroxygenase JII Z& Morus notabilis 239 405 2e—144 79.66 99
ABV72237.1 Caleosin Z T F Ficus pumila var.awkeotsang 239 394 4e—137 79.31 97
PON94834.1 Caleosin-related SRR Trema orientalis 240 399 6e—139 78.11 97
PON38156.1 Caleosin-related 1 JFR Parasponia andersonii 240 399 8e—139 78.11 97
PSR97943.1 Peroxygenase FAERIERk Actinidia chinensis var.chinensis 268 396 2e—137 77.64 99
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Sequence 1D Hoggizigr?us Species Length//aa  Total score E value Slm(l;:nty COV;; age
QHX35237.1 Caleosin 1 [X#% Corylus avellana 239 393 le-136 77.31 99
KAB1219333.1 Peroxygenase it Myrica rubra 239 399 S5e—139 77.31 99
XP_021899558.1 Peroxygenase 1 TR Carica papaya 240 385 3e-133 77.16 97
QHZ07993.1 Caleosin H1 FX#% Corylus avellana 239 392 4e-136 76.89 99
AAY40837.1 Caleosin HiEAMEE Brassica napus 245 378 2e—130 75.00 97
0OVA02329.1 Caleosin 1#39% [ Macleaya cordata 289 382 2e-131 74.57 97
KHN30721.1 Peroxygenase ¥} K Glycine soja 235 379 6e—131 74.46 97
GFP83405.1 Peroxygenase FAES Phtheirospermum japonicum 230 379 4e—131 74.24 96
XP_007227560.1 Peroxygenase Bk Amygdalus persica 239 382 4e—132 74.15 99
NP_001333767.1 Caleosin & Lycopersicon esculentum 245 376 le—129 73.36 96
QEV87525.1 Caleosin 524 Paeonia lactiflora 239 372 3e—128 72.27 99
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Note : XP_002528367.1 ; Ricinus communis ; KHN30721.1; Glycine soja;
GFP83405. 1 Phtheirospermum japonicum; OVA02329. 1. Ma-
cleaya cordata; NP _001333767. 1. Lycopersicon esculentum;
PSR97943.1; Actinidia chinensis var. Chinensis; AAY40837.1.

napus;  PON38156. 1:
PON94834.1; Trema orientalis; XP_021899558.1: Carica papa-
ya; QEV87525.1: Paeonia lactiflora; XP_007227560.1: Amyg-
dalus persica; QHZ07993. 1: Corylus avellana; QHX35237.1.
Corylus avellana; KAB1219333.1: Myrica rubra; ABV72237.1;
Ficus pumila var.Awkeotsang ; XP_010089211.1; Morus notabilis

B7 FREBE JeCale26.8 BB S5 H &) Caleosin Z B HYH#ELHY

Fig.7 Evolutionary tree analysis of J.curcas JcCale26.8 and ca-

Brassica Parasponia  andersonii;

leosins from other plants
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Fig.8 Analysis of JcCale26.8 protein signaling peptides
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