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Abstract: Coat protein( CP) is an important part of the genomic structure of the tobacco mosaic virus
(TMYV) its main function not only includes the protection of DNA from degradation but also has a
close relationship with the TMV long-distance movement and host symptoms. Presently the study of
TMYV CP mainly focus on CP-mediated resistance interference the polymerization of CP by agent and
so on while the mechanism of agent action with target CP has not been comprehensively reported. From
the perspective of structural biology the three-dimensional structure of TMV analyzed by electron
microscopy and diffraction techniques using TMV CP as a molecular target was detailed; the CP gene
sequences which had been reported in China was compared; the progress of applying TMV CP in
genetic engineering and interfering of agent molecules with CP were reviewed. Moreover the possible
mechanism of agent( dufulin) on TMV CP was analyzed and the active sites between dufulin molecule

and macromolecules of TMV CP were forecasted which would facilitate further research and
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developing novel anti-TMV agents of tobacco.

Key words: tobacco mosaic virus( TMV) ; coat protein( CP) ; molecular target; structural biology;

research progress
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Fig.2 Density map of TMV CP RNA and the interaction between TMV CP and RNA at about

0.45 nm(4.5 A) resolution analysis with electron cryo-microscopy ©*
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Note: ( A) Density map of a single turn comprising 16 subunits and superimposed atomic coordinates viewed parallel to the helical axis.
( B) The average structure and adjacent subunits including RNA. ( C) A single TMV subunit chart from PDB( 20M3) . ( D) Hydrophobic
cluster with strong side-chain density ( Phel2 Trpl7 Phe62 Tyrl39 Phel44) at higher radius of the CP subunit. ( E) RNA located
betw een four-helix bundles of lower and upper subunit neighbors at lower radius. ( F) Upon RNA binding Arg 92 switches conformation to

sandwich the negatively charged phosphate groups with Arg 90.
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Fig.3 The interaction of TMV RNA and TMV CP subunits under X—ay diffraction and

TMV CP

the electron density map of the four CP subunits =10
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Note: ( A) 16 flats in the TMV CP subunit group. ( B) A single TMV CP subunits. ( C) Ribbon diagram of two subunits of the TMV
CP together with a skeletal representation of six nucleotides. ( D) Side chains interacting with the phosphate groups are shown as ball-
and-stick models; the a-helix that includes Arg41l which stabilizes the negative charge on a phosphate group through its helix dipole.
( E) Electrostatic surface potentials of four subunits of TMV viewed from inside the virus with the viral axis vertical. Negatively charged

areas are shown in red positively charged areas in blue.
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paniculatumoside on expression of TMV RNAs in N. tabacum cv. K326 plants.
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