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Cloning MsLAC17 Gene and Analysis of its Response to Abiotic
Stress in Medicago sativa ‘ Pianguan’
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CEN Hui-fang', ZHU Hui-sen"
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2. Department of Mining Engineering, Shanxi Institute of Technology, Yangquan, Shanxi Province 045000, China)

Abstract: Laccase (LAC), as an important member of the ceruloplasmin protein family, plays a key role in the
regulation of plant growth and development and the response to abiotic stress. In this study, the local superior
germplasm of Medicago sativa ‘Pianguan’ in Shanxi Province was used as the experimental material. The
MsLACI17 gene was cloned by PCR. And was analyzed by bioinformatics means and fluorescence quantitative
PCR technology. The tissue specificity expression of MsLACI7 gene and its response under different abiotic
stresses were systematically explored. The results showed that the length of the MsLACI17 gene is 1782 bp,
encoding 593 amino acids. The relative molecular mass of this protein is 66. 26 kDa, and its theoretical isoelec~
tric point is 10. 05. It is a hydrophilic protein mainly located in chloroplasts and mitochondria. The results of
phylogenetic analysis indicated that the LAC17 protein of Medicago sativa ‘Pianguan’ is closely related to that
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of Medicago truncatula. Fluorescence quantitative PCR detection revealed that the expression level of the
MsLLACI17 gene was the highest in the stem, and responded to salt, drought and ABA treatment. It is speculated
that this gene may play a role in regulating the response of Medicago sativa ‘Pianguan’ to abiotic stress. The
results of this study provide an important basis for further clarifying the biological function of the MsLACI17 gene.
Key words: Medicago sativa ‘ Pianguan’ ; Abiotic stress; MsLAC17;Expression pattern
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Table 1 Reagents used in the experiment
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Table 2 Primers used for MsLAC17 sequence cloning

5|4 4, FK Primer name

51751 5'—3' Primer sequence (5'—3")

Primer-F: ATGGGTTTTGCTTATATCAAAATGTC

MsLACI7 .
Primer-R: TCAACATTTGGGAAGATCAGAAGG
xR3 EMEERESWHRARGIR
Table 3 List of software used in bioinformatics analysis
PYaCEs ST
Analysis content Analysis software
T BT 8 AR R 5 43 B ExPASy(http://web.expasy.org/protparam/)

Analysis of the physicochemical properties of protein sequences

B 5 B K R
Prediction of protein hydrophilicity and hydrophobicity

AR RS T

ProtScaleChttps://web.expasy.org/protscale/)

Prabi Chttps://npsa-pbil.ibcp. fr/cgi-bin/npsa_automat.pl? page=npsa_sopma.

Prediction of secondary protein structures htmD
A5 SignalP-6.0Chttps://services.healthtech.dtu.dk/services/SignalP-6.0/)
Protein signal peptide prediction
5 B8 23 A T DeepTMHMM (https://dtu.biolib.com/Deep TMHMM/)

Transmembrane domain prediction
2 T 20 R 17 L B
Prediction of protein subcellular localization
HEERRT RS
Amino acid sequence alignment
ARG AR A
Construction of the phylogenetic tree

IR AL A 5 T

WoLF PSORT (https://wolfpsort.hgc.jp/)

DNAMAN 6.0C7 Hl 4% f4)

MEGA 7.0CA #4148

NetPhos 3.1 Server Chttp://services. healthtech. dtu. dk/services/NetPhos-
Prediction of phosphorylation sites 3.1)
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Table 4 The qRT-PCR primer sequences of MsLAC17 gene

5194 Pk 1y H (5—3)

Primer name Primer sequence (5'-3")

qMsLACI7-F TAGGGGAGTGGTGGAAAGCAGAC
qMsLACI7-R ACAGTTGTGGAGAGGACCTGGAAG
Actin-F CAAAAGATGGCAGATGCTGAGGAT
Actin-R CATGACACCAGTATGACGAGGTCG
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Fig.1 Cloning of MsLAC17 gene
7 :M 4 DL2000 Marker; 1~3 4 PCR § # 7= 4
Note: M, DL2000 Marker; 1-3, PCR amplification product
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Resuh ATGGGTTTTGCTTATATCAAAATGTCAAGCTTCATGAGAGCTATGTTGATTGTGTTATGTGCTATGTTGATATTGCCAGAGCTAGCACATGCAAGACATGTTAGAACAACAAGTCATGCAAAACATGTTAGCACAACAAGGCATTACAAATTTAACATC

LA C] 7 ATGGG’ GCTTATATCAAAATGTCAAGCTTCATGAGAGCTATGTTGATTGTGTTATGTGCTATGTTGATATTGCCAGAGCTAGCACATGCAAGACATGTTAGAACAACAAGTCATGCAAAACATGTTAGCACAACAAGGCATTACAAATTTAACATC
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Fig.2 Sequence alignment results of MsSLAC17
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Amino acid composition

IR Amino acid BH Number T 43% it Percentage/ % ZHLHR Amino acid #H Number 743 &t Percentage/ %
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5552 % 1le (D 34 5.7 Mt 1% it 24 iz Pyl (O) 0 0.0
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NetPhos 3.1a: predicted phosphorylation sites in Sequence
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Fig. 3 MsLACI17 protein domain prediction (a), protein hydrophobicity (b) and protein phosphorylation sites (c¢)
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Deep TMHMM-J55 % ICASS_RICCO chlo 300.324 |12.5413%|[Uniprot] SWISS-PROT45:Chloroplast.

DeepTMHMM - Posterior Probabilities At4g17740.1 | chlo [334.301 | 13.2?31%7 [Arath] Subclass:thylakoid

1.0 KAP1_ARATH |chlo [356.759 |11.8044% [Uniprot] SWISS-PROT45:Chloroplast.
F16P_SOYBN |chlo [361.511 |15.1771%|[Uniprot] SWISS-PROT45:Chloroplast.
ISPF_CATRO |[chlo [365.422 [11.4671%|[Uniprot] SWISS-PROT45: Chlcroplash
[CHMO_SPIOL [chlo [369.284 [14.4781%)[Uniprot] SWISS-PROT45:Chloroplast stroma.
EFTU_TOBAC |chlo [387.88 |13.6594% [Uniprot] SWISS-PROT45:Chloroplast.
ICB2A_PYRPY |chlo [395.261 |11.6358% [Uniprot] SWISS-PROT45:Chloroplast thylakoid membrane.
MAOC_MAIZE [chlo |402.396 |13.2075% [Uniprot] SWISS-PROT45:Chloroplast.
F16P_BRANA |chlo [404.108 |15.5143% [Uniprot] SWISS-PROT45:Chloroplast stroma.
UCRA TOBAC chlo |414.416 |11.2985%|[Uniprot] SWISS-PROT45:Chloroplast thylakoid.
F16P_PEA chlo |418.21 |15.1771% [Uniprot] SWISS-PROT45:Chloroplast stroma.
ICISY SOLTU |mito(418.55 [12.8162% [Uniprot] SWISS-PROT45:Mitochondrial matrix.
ICB2A PINSY |chlo |424.053 |12.1417% |[Uniprot] SWISS-PROT45:Chloroplast thylakoid membrane.

100 200 300 400 500

=
o

=
o

WERAE
Probability

<=
o~

=
o

~— Outside
~—— Signal

0 100 200 300 400 500 600
gl

Sequence

<
o

B4 MsLAC17 % A%+ 5 I 20 B 7E 4 F5 4E Fil
Fig.4 Prediction of MsLLAC17 protein structure and subcellular localization characteristics
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