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protein LSm14 gene from embryogenic calli of Dimocarpus longan Lour.
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Abstract: [Objective]The LSm14 protein is an important RNA-binding protein with conserved N-termi-
nal and extended C-terminal, which can participate in the metabolism of RNA and affect embryonic de-
velopment. The LSm 14 has been shown to be involved in cell division and post-transcriptional regulation
in animals. Longan is an important tropical and subtropical woody fruit tree in China. Its embryogenic
state significantly affects the quality and yield of the fruits. At present, the effect of the DILSm 14 on non-
embryonic callus (NEC) and different embryogenic cultures of longan has not been reported. To investi-
gate the effect of the LSm/4 on somatic embryogenesis of longan, we cloned RNA- binding protein
DILSm14e, observed its subcellular localization, predicted the physicochemical properties, structure and
functional sites of the protein, and analyzed its expression characteristics under different concentrations
of kinin(KT) treatments. [Methods]1In this study, firstly, the five longan LSmi14 genes (Dlo 026784.1,
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Dlo 006168.1, Dlo_011575.1, Dlo_021757.1, Dlo_029021.1) were selected by using the amino acid se-
quence of Arabidopsis thaliana LSm14 as the probe sequences and local blast with the longan genome da-
tabase (NCBI accession number: BioProject PRINA305337). The Longan LSm14 genes were named as
the DILSmi4a, DILSm14b, DILSmi4c, DILSm14d and DILSm14e according to the search annotation of
the Arabidopsis LSm14 in the longan genome and its chromosomal location. Through the previous data
analysis, we selected the DILSm14e for cDNA full-length validation and overexpression vector construc-
tion. DNAMAN was used to design specific primers DILSm14e-CF and DILSm14e-CR at both ends of
the CDS sequence. RT-PCR was used toclone the full-length. The homologous sequences of 15bp linear
cloned vectors were introduced into the 5 and 3 ends of the target fragment by RT-PCR, respectively.
Hieff Clone ™ Plus One Step Cloning Kit was used to recombine the target fragment with the terminal ho-
mologous sequence of the linearized clone vector with the pPCAMBIA1302- GFP linearized vector, and
the target fragment and the GFP sequence of recombinant vector were verified by PCR. The constructed
pCAMBIA1302- DILSmi4e vector was transferred into agrobacterium and injected into tobacco after
three days of culture and then a fluorescence confocal microscope was employed to observe subcellular
localization. The basic physicochemical properties of amino acids were predicted by ExPASy; the protein
domains and functional sites were predicted using NCBI Conserved domains search and ScanProsite on-
line software, respectively; the protein transmembrane domain was predicted using TMHMM 2.0.; pro-
tein phosphorylation sites were predicted using NetPhos 3.1 Server. SOPMA and SWISS-MODEL were
used to predict the secondary and tertiary structure of the protein, respectively; WOLF PSORT was used
to predict the subcellular localization PlantCARE was used to predict the promoter cis-acting elements.
The FPKM values of longan NEC, different embryogenic cultures [including loose type embryogenic cal-
lus (EC), incomplete embryo compact structure (ICpEC), and globular embryoand (GE)] and longon EC
with different hormone treatments were analyzed. To investigate the effect of KT on longan somatic em-
bryogenesis, longan EC was treated with different concentrations of kinin (0.0.25.0.5.0.75.1 f12 mg-L™")
and the DILSm14e was detected by qRT-PCR. [Results]The results showed that the total length of CDS
of the gene was 1 707 bp, encoding 568 amino acids, and the protein did not contain signal peptides and
transmembrane structures, so it was not a secretory protein or transmembrane protein. In addition, the
protein contained an N-terminal conserved domain and an extended C-terminal, and contained 74 phos-
phorylation sites, among them, 46 were serine (Ser) modified sites, 20 were threonine (Thr) modified
sites and 8 were tyrosine (Tyr) modified sites. Phylogenetic analysis showed that DILSm14e protein had
a higher similarity with Acer yangbiense (74.5%), Pistacia vera (63.45%), Citrus clementina (58.82%)
and Citrus sinensis (58.27%), and was mostly distant to monocotyledonous plants such as Zea maize, Sor-
ghum bicolor, Oryza sativa and Musa acuminat. The cis-acting element analysis showed that the gene
contained a large number of light response elements and a variety of hormone (abscisic acid, gibberellin,
methyl jasmonate and ethylene) response elements. The results of subcellular localization showed that
the gene was a nuclear loci gene. Expression profile and fluorescence quantitative analysis showed that
the FPKM value of the DILSmi4e was the lowest in the NEC stage and the highest in the globular em-
bryo stage. It is suggested that the accumulation of the DILSm 14e might be beneficial to the early mor-
phology of longan somatic embryo., 2, 4-D inhibited the expression of the gene, KT promoted its expres-
sion of the gene, , and the concentration of KT could affect the expression of the gene.[lConclusion] The
LSm14e gene of longan was located in the nucleus, and the FPKM value of this gene increased with the
increase of the somatic embryogenesis of longan, and the gene responded to various hormones related to

the somatic embryogenesis of longan. The results of qPCR under different concentrations of KT showed
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that the concentration of KT could affect the expression of the DILSm[4e. It is speculated that this gene

may be involved in the early morphogenesis of the somatic embryo of longan.
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Table 1 Primer sequence of PCR

GIRVEA S kvl Hi& B KR
Primer name Sequence (5°-37) Use Temperature/ C
DILSm14e-CF ATGGCGAGTTCGAACGCGAAAACC AKIGUE 57.3
DILSml4e-CR  GTTATTCATATTTCGACCACGTCCCCTC Full length validation

DILSm14e-1302-F  ACGGGGGACTCTTGACCATGGATGGCGAGTTCGAACGCG- EzREN e 57.3

AAAACC Vector construction
DILSm14e-1302-R TCTCCTTTACTAGTCAGATCTGTTATTCATATTTCGACCAC-

GTCCCCTC
GFP-F AACATACGGAAAACTTACCCT PG T IILE 55.0
GFP-R GTGCAACTCGCTGATCATTAT Fluorescence Signal Verification
DILSmI14e-F TCTCCGCCGTTAACATCAG SEI 9 5E 7 PCR 60.0
DILSm14e-R TGGATTCAACAGACCTGCC Real-time quantitative PCR

®2 PCRYBUHRSRNIERF
Table 2 The system and procedure of PCR

PR il LS N%iy M
Procedure Time System composition Dosage/uL.
95C 3 min 2xTransStart® FastPfu PCR SuperMix(-dye) 12.5
95 C 30s dd H.O 9.5
573 C 30s %519 Forward primer (10 pmolepL") 1.0
72 C 2 min TU#51% Reverse primer (10 pmolepL™") 1.0
G Cycles 34 cDNA 1.0
72 °C 5 min
123 A 415 &% 54 K H ExPASy (https:/  cbs.dtu.dk/services/NetPhos/) Tl il & [ i BR A4 A7 551 5

www.expasy.org/) LA [ SignalP 4.1 Server Chttp://
www.cbs.dtu.dk/ services/SignalP/) X H 2 & R /7 1)
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1 15 55 45 ¥4 33 ; 18 ] NetPhos 3.1 Server(http:/www.

ffi | SOPMA (https://npsa- prabi.ibcp.fr/cgi- bin/
npsa_automat.pl?page =npsa_sopma.html) f1 SWISS-
MODEL ( https : // www.ch.embnet.org/ software/ TM-
PRED_form. html) 73 Jll 10l % 25 (1 = 2« = 45
¥J. {8} WOLF PSORT (https://wolfpsort.hgc.jp/) it
A7 M40 B 5 A5 9 5 43 PlantCARE (http://bioin-
formatics.psb.ugent.be/webtools/plantcare/ html/) 7l
JA BT IREATE e
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M. Mark; A. DILSm14e-cDNA ; B. W33t 5 B U A7 5[5 955 51 1) DILSm14e-cDNA; C. Neo 1 Fil Bgl 11 S Y1) pCAMBIA1302-35S-GFP £
Pk FRL s D. A WD) pCAMBIA1302-35S-GFP R 5k ;s E. pPCAMBIA1302-35S-GFP Jii ki GFP;F. # N pCAMBIA1302-DILSm 4e-eGFP
HIHJFORL A FT R B PCR J81IE

M. Mark; A. DILSmi4e-cDNA; B. DILSm14e-cDNA with homologous sequence of enzyme site at both ends; C. pPCAMBIA1302-35S-GFP line
plasmid digested by Nco 1 and Bg/ II; D. Undigested pCAMBIA1302-35S-GFP circular plasmids; E. pPCAMBIA1302-35S-GFP plasmids GFP;
F. PCR verification of Agrobacterium tumefaciens solution transferred into pPCAMBIA1302-DI/LSm 14e-eGFP recombinant plasmid.

El1 DILSmI4e ) PCREEBR R IKAEM

Fig. 1 PCR gel electrophoresis detection of DISm14e
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Fig.2 Prediction of DILSm14e protein domains and functional sites

oo

208

368

L
208

L L
368 468

3 DILSmlde & H =K EEHIFN

Fig. 3 Prediction of secondary structure of DILSm14e protein
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Fig. 4 Tertiary structure prediction of DILSm14e protein VISEG R R -
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Fig. 5 Phylogenetic analysis of DILSm14e protein and LSm14 proteins of other plants
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