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Structure determination of Rice dwarf virus
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Figure 1 Schematic Model of Rice Dwarf Virus Structure.

Rice dwarf virus (RDV) consists of two concentric layers of proteins
that encapsidate 12 segments of double-stranded (ds)RNAs as genome.
The core particle is composed of P1, a putative RNA polymerase; P5, a
putative guanylyltransferase; and P7, a nonspecific nucleic acid binding
protein. The core is encapsidated with a thin layer of P3 core capsid
proteins. The outer layer of the virus is composed of mainly P8 proteins,
with a small number of P2 proteins, which are required for vector
transmission.
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Figure 3  Structure of RDV.

(a) Ca-trace of the core structure. The icosahedrally independent
molecules P3A and P3B are colored in light blue and pink,
respectively.

(b) Ca-trace of the outer shell of RDV. The icosahedral asymmetric unit
contains 13 copies of P8 proteins, designated P, Q, R, S, and T and
colred in red, orange, green yellow, and blue, respectively.

(c) Cross-section of an RDV particle shown as a CPK model. A short
fragment inside the core, distributed around the icosahedral 5-fold
axis, was identified as a fragment of P7 protein (shown in green).

BILDWMED 5

Figure 4 Structure of the Core Capsid Protein, P3.

(a) Ribbon drawing of the P3A subunit views from the outside of the
core particle. The polypeptide figure is colored from blue (amino
terminus) to red (carboxyl terminus) via cyan, green, and yellow.

(b) Ribbon drawing of the P3B subunit views from the outside of the
core particle.
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Figure 5  Structure of the Outer Capsid Protein, P8.

(a) Ribbon drawing of the monomer structure of outer capsid protein
P8. The polypeptide figure is colored from blue (amino terminus)
to red (carboxyl terminus) via cyan, green, and yellow.

(b) Trimer structure of P8, as observed from the outside of the viral
particle. Individual subunits are colored red, yellow, and blue,
respectively.
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Figure 6

Pair of icosahedrally independent P3 molecules, which shows the tightest
interaction between the neighboring P3 subunits. The P3A subunit is
shown in a molecular surface model and the P3B subunit is shown in a
green tube model.
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Figure 7 Interaction in the Outer Capsid among the P8 trimers.

(a) Surface electrostatic potentials on a P8 trimer, as viwed from a P8
trimer-P8 trimer interface. Positive charged region are colored in
blue, and negative charge regions are colored in red.

(b) Schematic representation of side-by-side interactions among P8
trimers. Positively charged patches (shown in blue) and negatively
charged patches (shown in red) make electrostatic pairs of the P8-P8
interface.
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P8 trimer

Figure 8 Interactions between the Core and the Outer Shell.

(a) Electrostatic potentials on the surface of the core at the icosahedral
3-fold axis, as views from the interface between the core and the
outer shell.

(b) Electrostatic potentials on a P8 trimer as viewed from the interface
between the core and the outer shell. Positively charged patches on
the P8 trimer are clustered at positions that correspond to negatively
charged patches on the core surface at the icosahedral 3-fold axis.

(c) Schematic representation of the interaction between the inner shell
and a P8 trimer at an icosahedral 3-fold axis. Positively charged
patches on the P8 trimer (shown in blue) correspond to negatively
charged regions on the surface of the core (shown in red) at the
icosahedral 3-fold axis.
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Figure 9. Proposed Hierarchy for the Assembly of RDV.

(e)

On the basis of the strength of interactions between the various subunits, we propose the following sequence of events. (a) Insertion of the
amino-terminal arm of P3B into P3A initiates the assembly of a P3 dimer. (b) This P3A-P3B dimer acts as a unit piece in the jigsaw puzzle. (c-d) A
pentameric structure of dimers of P3 protein forms around an icosahedral 5-fold axis, and then this pentameric structure assembles to form the core
structure of the RDV particle. (e) The trimeric structure of P8 proteins acts as a unit piece of the assemblies and these trimers attach to the icosahedral
three-fold axis at the T-site first. Orientation of the T-trimer on the surface of the core at the icosahedral 3-fold axis is defined by electrostatic
complementarities. (f-h) R-, Q-, and S-trimers attach to the core surface and, at the final stage of viral assembly, (i) P-trimers attach at the icosahedral

5-fold axes to form the complete virus particle.
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Study of interdiffused layers in the surface and interfaces of multilayers by total-reflection
soft-X-ray fluorescence spectroscopy
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T& %, XPS* AES LR E I HTIEFIREIZD, JEET
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i X kg g S 4 S iE (SXFS: soft-X-ray fluorescence
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Figure 1 Measured Si L,; SXF spectra of Fe/Si () multilayers for 6 =
14° (solid line) and 30° (dotted line).
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Figure 2 Difference between the Si L,; SXF spectra for 6 = 14° and
30° of the Fe/Si (1.0 nm) multilayer. The bold line shows
that of SiO, for comparison.
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Figure 3 Si L,; SXF spectra of a- Fe;Si, FeSi, FeSi,, and Si single-layer
reference samples.
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Figure 4 Result of curve-fitting analysis for the spectrum of the Fe/Si
(1.3 nm) multilayer for 0 = 14°.
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Figure 5 Schematic diagram of the interdiffusion model (a) and the
interdiffused layers resulting from the normal excitation (b)
and the total reflection (c). Every diagram shows the upper
half of the multilayer period. The hatchings correspond to the
respective silicides.
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Table 1. Thickness of the interdiffused layers estimated for the
Fe/Si (1.3 nm) multilayer for 6 = 14° and 30° in nm.

0 Fe,Si FeSi FeSi, Si SiO,
30° 0.56 0.0 0.36 0.0 0.04
14° 0.33 0.0 0.37 0.0 0.20
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. Revealing the Nature of Double Band Superconductivity in MgB2 with Neutrons
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