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Report:
Introduction
Bacteriophage T4 is an elementary lifeform that displays a striking action: after
recognising its bacterial host, it latches on and punctures the cell wall to inject its DNA, like
a self-powered hypodermic syringe. T4 has an elongated head with icosahedral ends,
containing its double-stranded DNA. For injection, it uses a contractile tail.
Adsorption of bacteriophage T4 to Escherichia coli is mediated by long and short tail
fibres. Long fibres are responsible for initial, reversible, attachment, after which the short
fibres extend and bind irreversibly to lipo-polysaccharide core and serve as inextensible stays
during DNA-injection. Short tail fibres contain an N-terminal virus binding domain, a shaft
and a C-terminal receptor-binding domain.
Previous work
Bacteriophage T4 short fibre protein (gene product 12) was co-expressed in E. coli
with its chaperone gene product 57 (1). Folding experiments showed an unfolding transition
at 56 degrees Celsius (2). Proteolysis of partially unfolded gp12 in the presence of EDTA
identified a stable fragment of 33 kD (3) of which the structure was subsequently solved (4).
This 33 kD fragment misses the N-terminal virus-binding domain and the C-terminal
receptor-binding domain.

Later proteolysis experiments with gp12 partially unfolded in the presence of zinc ions
identified a larger, 45 kD, fragment with an intact receptor-binding domain, which could also
be crystallised. Tests of a crystal of the 45 kD fragment at ID14-4 showed, apart from
extensive diffuse scatter, diffraction spots to around 1.5 Angstrom and a complete dataset
was collected to 2.3 Angstrom resolution. However, we could not solve its structure by the
molecular replacement technique.
Aims
We hoped the same mercury derivative used for the 33 kD fragment would also
successful for structure solution of the 45 kD fragment. We aimed to collect one or more
MAD datasets of the Hg-derivatised 45 kD fragment to be used for phasing.
Results
Four MAD datasets were collected around the Hg-edge. The data were used to obtain
phases from which the structure was solved. The best electron density maps were obtained
using only three of the high energy remote datasets in combination with the native dataset
collected earlier on ID14-4.
The structure shows a new, rather peculiar, knotted fold and a central metal ion
octahedrally coordinated by the NE2 atoms of six histidine side-chains (two from each
monomer in the trimer). The structure also gives us clues as to where the receptor (the E. coli
lipo-polysaccharide core) may bind. We are currently refining the structure, after which we
will publish it giving due credit to the ESRF and the scientists involved.
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