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Cloning and Expression Analysis of a Selenocysteine Methyltransferase
SMT Gene from Dioscorea esculenta( Lour. ) Brukill

YANG Ya-fei, LI Dan, HUANG Dong-yi, FU Xiao, XIA Wei, WU Wen-qgiang
( Institute of Tropical Agriculture and Forestry, Hainan University , Haikou 570228 )

Abstract: Selenocysteine methyltransferase ( SMT )is a key enzyme of selenium metabolism pathway
in plants and plays important roles in accumulating for selenium in plants.To investigate the function of SMT
in Dioscorea esculenta ( Lour. ) Brukill, the full-length cDNA was cloned from D.esculenta ( Lour. ) Brukill
Ds148 using reverse transcription-PCR ( RT-PCR ) technique.This gene was named DsSMT with a GeneBank
accession number MH046782.The full-length open reading frame ( ORF ) of DsSMT was 1038 bp that encoded
345 amino acids.The predicted molecular weight is 37.24 kD with the hypothetical isoelectric point of 5.01.
DsSMT was highly conserved and grouped with the homologous proteins from Phoenix dactylifera L. and Ananas
comosus ( L. ) Merr.Wolf Psort protection indicated that DsSMT protein was located in cytoplasm.Real-time
quantitative PCR ( RT-qPCR ) analysis revealed the transcripts of DsSMT in different tissues of D. esculenta
( Lour. ) Brukill, including roots, stems, leaves, tubers and the peel of tubers.The levels of DsSMT were
different among different tissues, and the level was the highest in roots and mature period during the process

of D. esculenta ( Lour. ) Brukill development, respectively.Furthermore, the expression level of DsSMT was
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obviously down-regulated during the enlargemental period, and then increased during the mature period.These

results isolated the coding sequence of DsSMT gene and unlocked its expressional profiles, which provided

a base in future study of molecular regulation mechanism on selenium metabolism in D. esculenta ( Lour. )

Brukill.

Key words: Dioscorea esculenta ( Lour. ) Brukill; selenocysteine methyltransferase; gene cloning;

bioinformatics; expression analysis
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Table 1 Primer name and sequences used for gene cloning

EIE R ElkZ2 ]l ElE7ER 519551

SMT-F ATGGGGTTTGGGACCGGAGA SMT-R GCAGTTAAGCTATAGATGTTTCGGGAG
Q-Actin-F GGGTTACTCATTCACCACCACAG Q-Actin-R GGTAACTCATAACTCTTCTCAACAGCA
Q-SMT-F GCTTTGTTGCGTAGAAGTGTTGA Q-SMT-R CCATCTGCTAAAAATGCTCCGTA

1.3 DsSMT EEMEMERFED
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1000 bp
750 bp
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250 bp
100 bp

288
188

A: . RNA; B: cDNA f—4E
A total RNA, B: first strand of cDNA
Bl 1 EEHRIEZ RNA M cDNA E—SHRIEERRBEIXE
Fig.1 Agarose gel electrophoresis of total RNA and cDNA
from the tuber of D. esculenta( Lour. ) Brukill
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Fig.2 The PCR product of DsSMT ¢cDNA
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{2 Phoenix dactylifera ( XP 008795685.1 )

96

87

W Ananas comosus ( XP 020105201.1)

100

B2 Dioscore Esculenta ( Mh046782 )

KE Manihot esculenta ( XP 021607636.1 )

JESE Asparagus officinalis ( XP 020256104.1 )

IIHE Apostasia shenzhenica ( PKA66086.1 )

BERK Ricinus communis ( XP 0025247421 )

100

5 Ananas comosus ( XP 020091730.1)

KZE Manihot esculenta ( XP 021595752.1)

100

BRA Populus trichocarpa ( XP 0244575321 )

3 DsSMT SEAhEY SMTs HIRES
Fig.3 Phylogenetic analysis of DsSMT and other plant SMTs
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Fig.4 Expression of DsSMT in different stages and tissues
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