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The Coronaviridea family consists of enveloped, single 
stranded, positive sense RNA viruses. Two thirds of the 
viral genome encodes two replicon polyproteins, which 
are autocatalytically processed by cysteine proteases, a 
chymotrypsin-like protease (3CLpro) and papain-like 
proteases (PLpro1 and PLpro2). The only papain-like 
domain structure that has been published belongs to the 
SARS virus [1]. In this poster we present results obtained 
from our work on the PLpro1 domain of the Transmissible 
Gastroenteritis Virus (TGEV). The protein was purified to 
homogeneity and crystallization trials took place in EMBL-
Hamburg HT Crystallization facility. Single crystals, 
belonging to the space group P41212, were obtained. The 
structure of the TGEV PLpro1 has been determined to 2.4 
Å resolution by single wavelength anomalous diffraction 
(SAD) phasing. The functional characterization of the 
TGEV PLpro1 domain is in progress.
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Feline infectious peritonitis virus (FIPV) belongs to the 
coronavirus family of positive-stranded RNA viruses. The 
crystal structure of the C-terminal domain of non-structural 
protein 4 (NSP4ct) from FIPV has been determined to 2.8 

Å resolution. Native and SeMet-substituted proteins were 
crystallised under similar conditions, resulting in tetragonal 
crystals belonging to space group P43. The phase problem 
was solved initially by single isomorphous replacement 
with anomalous scattering (SIRAS) followed by molecular 
replacement (MR), using a SIRAS-derived composite 
model for MR. This is the first crystal structure of any 
part of the NSP4 protein reported for a coronavirus. It 
consists of a single domain with a predominantly α helical 
content. Sequence alignment of NSP4ct with homologous 
proteins from all other sub-groups of the Coronaviridae 
demonstrates high amino acid conservation, suggesting a 
similar fold and, therefore, function.
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The molecular mechanisms underlying the perception of 
taste and, in particular, the structural-functional relationship 
that makes thaumatin 1600 times sweeter than sucrose 
(weight basis [1]) is poorly understood. Thaumatin shows 
structural similarity to non sweet proteins [2], but shares 
no common structural motifs with other sweet proteins 
[3].  The surface charge distribution and protonation 
states of the thaumatin residues are likely to play a role 
in the interaction with the sweet receptor [4-5]. These are 
structural characteristics where neutrons cannot be matched 
by any other technique, due to their sensitivity to hydrogen 
and/or deuterium nuclei even at moderate resolution.
A neutron crystallographic study on thaumatin, a protein 
currently commercialised as a natural sweetener, is 
described. Neutron data were collected to a resolution of 
2Å on the LADI-III diffractometer at the Institut Laue 
Langevin (ILL) [6]. X-ray data were collected at an in-
house X-ray source. A joint neutron/X-ray refinement of the 
structure is ongoing and the results will be presented. 
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