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INTRODUCTION

The proposal titled "Creation of Polyvalent Decoys of Protein Cytotoxins as Therapeutics and Vaccines"

entails displaying multiple (60-180) copies of antigenic regions of ricin toxin and other similar cytotoxins.

These polyvalent reagents have been suggested to work as prophylactic vaccines against the respective

cytotoxins (Mourez et al., 2001). Towards this end we have proposed to create display platforms of protein

shells by over-expressing the coat proteins of Tomato Bushy Stunt Virus (TBSV) and a structurally similar

Norwalk virus in the first year of the contract. The unique 2-domain subunit structure of the above coat protein

subunits facilitate the display of any proteins/peptides of interest either by replacing the C-terminal P-domains

of the coat protein subunits or appending at the end of the P-domain.

BODY OF REPORT

STATEMENT OF WORK:

Expression and structural characterization of the polyvalent display platform of altered (mutant) capsids of

Tomato Bushy Stunt Virus (TBSV) and Norwalk Viruses (month 1-12).

Generation of protein shells of TBSV and Sinsiro virus capsid proteins in insect cells:

The capsid protein subunits of TBSV and Sinsiro (Norwalk) viruses have been expressed in insect cells

successfully using baculovirus system. Full length (CP-FL) and a N-terminal deletion mutant (CP-NA52) of the

TBSV capsid protein form native like (T=3) protein shells of 32nm in diameter made up of 180 protein

subunits, while the longer N-terminal deletion mutants, CP-NA72 and CP-NA82 from smaller 2 1nm diameter

(T=I) particles with 60 subunits (Figure 1). Similarly, the full-length coat protein Sinsiro virus expressed in

insect cells spontaneously forms 35-40nm protein shells made of 180 subunits.

i. ...........

A. TBSV, CP-FL B. TBSV, CP-NA72 C. Sinsiro virus, CP-FL (35-

Figure 1. A) Electron micrographs of the 32nm nanoparticles (protein shells) assembled from the full-length
TBSV coat protein. 13) Smaller 21nm nanoparticles assembled from the coat protein (CP-NA72) with the first
72 amino acids deleted. Q) 35-40nm size protein shells made of full-length coat protein of Sinsiro virus. All
the samples were visualized by coating with 1 % uranyl aceate stain.
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Cryo-electron microcopy and image reconstruction methods were employed to determine the structures of

respective particles at about 20A resolution (Figure 2). The above results suggest that each kind of protein shells

is made uniformly with high fidelity.

Figure 2. Cryo electron microscopy reconstructions of A) Protein shell (32nm) made of CP-NA52 of
TBSV B) Smaller (21nm) particles made of TBSV CP-NA72 and C) Protein shell (-38nm) made
from the full length coat protein of Sinsiro virus.

Creation of polyvalent reagents displayin2 an RTA peptide on TBSV capsids:

Having successfully generated two types of proteins shells as display platforms, a polyvalent reagent

displaying multiple copies of RTA peptide of residues 95-110 was created by genetically appending the peptide

at the C-terminal end of the TBSV coat protein. It has been shown that residues 95-110 or ricin-A chain creates

neutralizing antibodies that render protection against the ricin toxin

(Olson et al., 2004). This novel reagent contains 180 copies of the

RTA peptide displayed on the surface of TBSV capsid. We propose

that the new reagent will be highly efficacious compared to single

molecules/peptides on molar basis in generating antibodies against

the ricin, hence provide protection against the toxin attack.

Figure 3 shows an electron micrograph of the TBSV capsids

displaying the RTA peptide. The figure 2 clearly shows slightly larger

Figure 3. Electron micrograph showing and rather corrugated surface of the TBSV-RTA proteins shells
the protein shells of TBSV with 180 compared to the native protein shells. Efforts are well underway to
copies of the RTA peptide of residues
95-110 displayed on the surface. display larger domains of RTA chain on TBSV capsids.
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KEY RESEARCH ACCOMPLISHMENTS:

1) Expression/Creation of two types of nanoparticles of TBSV capsid proteins as potential display

platforms of molecules of interest.

2) Creation of another nanoparticle platform from Sinsiro virus capsid protein using the baculovirus

system.

3) Structural characterization of the above nanoparticles using cryo-electron microscopy and image

analysis.

4) Creation of polyvalent reagent displaying the 180 copies of the RTA peptide of residues 95-110 as a

prophylactic ricin vaccine.

CONCLUSIONS:

We have made a number of important advances in the past year by generating a 3 different proteins

shells of varying sizes for the purposes of displaying molecules of interest and their potential use as vaccines

and therapeutics. These nanoparticles are currently being used to display different segments of RTA chains

there by creating potential vaccines for ricin toxin.
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