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Abstract: Objective To provide theoretical basis for the cultivation and identification of virus-free seedlings of Dioscorea
polystachya Turczaninow. cv. Guangfeng Qianjin, its tobacco mosaic virus was identified, detected its protein expression and
analyzed its sequence. Methods The protein gene of tobacco mosaic virus of Dioscorea polystachya Turczaninow. cv. Guangfeng
Qianjin was identified by IncRNA sequencing, and its protein of tobacco mosaic virus was expressed by E. coli recombinant
technology, and its gene sequence was analyzed by bioinformatics method. Results Tobacco mosaic virus proteins in Dioscorea
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polystachya Turczaninow. cv. Guangfeng Qianjin included includes replicase (ORF1), replicase (ORF2), RNA polymerase, motion
protein, charged protein and coat protein; The total length of cDNA of CP, MP, RNA polymerase, charged protein, replicase (ORF1)
and replicase (ORF2) genes of tobacco mosaic virus in Dioscorea polystachya Turczaninow. cv. Guangfeng Qianjin was 480, 807,
1425, 123, 4851 and 3351 bp respectively, and their protein were composed of 159, 268, 474, 40, 1613 and 1114 amino acids
respectively; Proteins of tobacco mosaic virus in Dioscorea polystachya Turczaninow. cv. Guangfeng Qianjin, except that the
charged protein was hydrophobic protein, others such as replicase (ORF1), replicase (ORF2), RNA polymerase, motion protein and
coat protein were hydrophilic proteins; The secondary structure of the charged protein of tobacco mosaic virus in Dioscorea
polystachya Turczaninow. cv. Guangfeng Qianjin was composed of extended strand and random coil, and its secondary structures of
CP, MP, RNA polymerase, replicase (ORF1) and replicase (ORF2) were composed of alpha helix, extended strand and random coil;
The tertiary structures of CP, MP, RNA polymerase, charged protein, replicase (ORF1) and replicase (ORF2) of tobacco mosaic virus
protein in Dioscorea polystachya Turczaninow. cv. Guangfeng Qianjin were monomers; The subcellular localization of CP, MP, RNA
polymerase, charged protein, replicase (ORF1) and replicase (ORF2) of tobacco mosaic virus in Dioscorea polystachya Turczaninow.
cv. Guangfeng Qianjin were endoplasmic reticulum, nucleus, cytoplasm, nucleus, mitochondria and chloroplast respectively; CP, MP,
RNA polymerase, charged protein, replicase (ORF1) and replicase (ORF2) of tobacco mosaic virus in Dioscorea polystachya
Turczaninow. cv. Guangfeng Qianjin are closely related to tobacco mosaic virus, and the homologies are 99.79%, 99.38%, 99.23%,
100%, 99.38% and 99.49% respectively.; The replicase, RNA polymerase, motion protein, and coat protein of tobacco mosaic virus
protein genes in Dioscorea polystachya Turczaninow. cv. Guangfeng Qianjin could achieve recombinant expression of E. coli,
indicating that its Incrna sequencing results were accurate. Conclusion Tobacco mosaic virus protein genes in Dioscorea
polystachya Turczaninow. cv. Guangfeng Qianjin had high homology with tobacco mosaic virus, and its amino acid sequence and
nucleic acid sequence were highly similar to other plant isolates of tobacco mosaic virus, which was highly conserved in evolution.
Key words: Dioscorea polystachya Turczaninow. cv. Guangfeng Qianjin; tobacco mosaic virus; IncRNA sequencing identification;
prokaryotic protein expression; sequence analysis
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Qa0 HL /% 93.42 92.78 93.10 ORF5. ORF1 fll ORF2 % [X cDNA &K ZF1 (G+C)
N/bp 90 971 688 91 659 /E"l\:%:y_[l-li% 30 r$$/ﬂ%%$&u+ﬁ% ORFG\
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Table 4 Amino acid sequence of tobacco mosaic virus
protein from D. polystachya Guangfeng Qianjin
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Table 5 Secondary structures of tobacco mosaic virus
proteins from D. polystachya Guangfeng Qianjin
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ORF3 RNA % &1l 1425 40.28 6.83 ORF3 RNA A 34.81 18.78 46.41
ORF5 #HEN 123 43.09 11.89 ORF5 #HfHLE 0.00 47.50 52.50
ORF1 & il 4851 43.45 6.57 ORF1 53 il ity 39.12 18.54 42.34
ORF2 & il 3351 44.88 6.53 ORF2 57 il ity 41.47 18.13 40.39
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Fig. 1 Tertiary structure of proteins of tobacco mosaic virus in D. polystachya Guangfeng Qianjin
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Fig. 2 Phylogenetic analysis of proteins of tobacco mosaic virus in D. polystachya Guangfeng Qianjin
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Fig. 3 Homology comparison of amino acid sequences of proteins of tobacco mosaic virus in D. polystachya Guangfeng

Qianjin
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Fig. 4 Protein expression of tobacco mosaic virus in D. polystachya Guangfeng Qianjin
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