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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.
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.

Aims
Our aims were:

1. to collect a high resolution native dataset of the 33 kD fragment
2. to collect MAD datasets for better phasing
3. to test the recently obtained crystals of the 45 kD fragment

Results at this visit

Aim 1: High resolution data collection of the 33 kD fragment. A complete and high-quality
dataset was collected to 1.7 Angstrom resolution. Refinement of the previously solved
bacteriophage T4 short tail fibre 33 kD fragment structure against this data is in progress.

Aim 2: Several MAD datasets were collected around the Hg-edge. One was also collected
around the Cu-edge as one of the crystals appeared to contain copper as judged from
fluorescence measurements. However, after data processing we did not obtain evidence for
an ordered copper atom. The Hg-MAD datasets are currently used to obtain better phases.
However, preliminary electron density calculations show no better density for the disordered
N-terminal region and the focus has since shifted on the structure determination of the larger
fragment (see aim 3).

Aim 3: Tests of recently obtained crystals of the 45 kD fragment. Five crystals were tested,
of which four showed fibre diffraction, indicating the short fibre protein is not three-
dimensionally ordered in these crystals. However, one crystal showed, apart from extensive
diffuse scatter, a clear lattice. Diffraction spots were observed 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 and will need to collect derivative data. We
hope the same mercury derivative used for the 33 kD fragment will also successful for
structure solution of the 45 kD fragment.

Note: Structure solution of the 45 kD fragment has recently indeed been achieved. See the
report of experiment 14-U-37.
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