
C-160 CRYSTALLOGRAPHY OF BIOLOGICAL MACROMOLECULES 

sists of highly twisted antiparallel p-sheet and a single a-helix 
running along one edge of the sheet. The structure of this domain 
is rem<dcably similar to the oligonucleotide binding fold, observed 
in a number of proteins including staphylococcal nuclease, bacte­
rial cold shock protein and gene V single-strand DNA-binding pro­
tein. The DNA-binding site is proposed to be in a groove running 
between the two domains. 
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A complex of a catalytic fragment of Moloney murine 
leukemia virus (MMLV) reverse transc1iptase (RT) and nucleic 
acid was studied by X-ray crystallography. RTs, encoded by all 
retroviruses such as MMLV, RSV and HIV-1, have RNA- and 
DNA-directed DNA polymerase activities and RNase H activity. 
The activities of RTs are essential in the retroviral life cycle to 
make a double-stranded DNA from the single-stranded RNA 
genome of the retrovirus. Structural studies of MMLV-RT/DNA 
complex will help understand the mechanism of polymerization 
by RT and therefore contribute to RT-tm·geted drug design against 
AIDS. In this report, the 30 KDa catalytic fragment was obtained 
by limited trypsin proteolysis of a truncated fonn of the RT enzyme 
which lacks the RNase H domain. Complex crystals were grown 
in PEG4000 by hanging drop and sitting drop methods. 
Microseeding and macroseeding were applied to make crystals 
suitable for X-ray crystallographic studies. The crystals diffracted 
to 1.9 A at NSLS synchrotron source. The space £roup was 
determined to be P21 and the unit cell to be a=62 A, b=39 A, 
c=l36 A, p=l 02 °. Initial phasing has been obtained from a 5'­
iodo-uracil substituted DNA de1ivative. 
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Structures ofEcoRV complexed to substrate and product DNA 
have previously been refined to 2A (Kostrewa & Winkler, 1995). 
On the basis of these structures and kinetic data (Vipond et al, 
1995, Baldwin et aL 1995) a model of the transition state with two 
metals bound to the scissile phosphorane group has been proposed. 

We are now studying EcoRV complexed with a series of al­
tered DNA substrates. Studies of the influence of the phosphate 
backbone on recognition and hydrolysis of DNA by EcoRV have 
utilised diastereoisomeric phosphorothioate DNA analogues 
(Thorogood et aL 1996). The rate of hydrolysis is dependent on 
the position of the phosphorothioate moiety in the recognition se­
quence and on the diastereoisomer. By determining crystal struc­
tures ofEcoRV co-crystallised with each of these phosphorothioate 
DNA analogues we hope to provide a firmer structural basis to 
explanations of the data pertaining to reaction kinetics and sub­
strate recognition and specificity. 
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Topoisomerases m·e DNA-binding proteins that me found in 
all living organisms. They catalyse the interconversion of differ­
ent topological forms of DNA by breaking, passing and resealing 
duplex DNA, and thereby alter the DNA superhelicity in the cell; 
a process which is essential in DNA replication. 

Bacterial DNA gyrase is a type II DNA topoisomerase which 
uniquely catalyses the negative supercoiling of closed circulm DNA 
in Fitro utilising the free energy released by ATP hydrolysis. The 
protein from B. stearothermophilus is a heterotetrameric enzyme 
of 334kDa molecular weight, that consist of two pairs of subunits 
A (GyrA, 97kDa) and B (GyrB,70kDa). Enzymatically, the larger 
GyrA subunit is responsible for the DNA breakage and religation 
activity, while the smaller GyrE protein is associated with the ATP 
binding and hydrolysis activity. 

The recent structural information obtained of eukaryotic and 
prokm·yotic type II topoisomerase fragments suggested a functional 
mechanism for type II topoisomerases. However, it is still unclear 
why gyrases, in contrast to eukmyotic type II topoisomerases, m·e 
able to catalyse the negative supercoiling of closed circulm DNA. 

The intact GyrE protein from B. stearothermophilus has been 
purified by standm·d chromatographic techniques to homogeneity 
and has been crystallised by dialysis in the presence ADPNP. The 
crystals belong to the cubic space group I23, with unit cell dimen­
sions a = 249 A and one dimer in the asymmetric unit (Vm = 
4.7 A3Da-1 ). The structure has been solved to 4.2A resolution using 
molecular replacement and isomorphous replacement methods. The 
collection of high resolution data me cunently underway. 
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In the Saccharomyces cerevisiae cell cycle, most genes 
invloved in DNA synthesis m·e transcriptionally activated exclu­
sively in late G 1 and em·ly S. Their transcription depends on an 8-
base pair asymmetric element (ACGCGTNA, where N=T or C) 
containing an Mlui restriction enzyme site called the Mlui cell­
cycle box or MCB. A transcription factor called MBF (MCB bind­
ing factor) is implicated in driving the expression from MCB ele­
ment. MBF is a heteromeric complex composed of a regulatory 
protein, Swi6, and a sequence-specific DNA-binding protein, 
Mbpl. 

We have crystallized and solved the structure of the N-termi­
nal 124-amino acid DNA-binding domain of Mbpl. The protein 
crystallizes in the ~etragona! space group P4t2t2 with unit cell di­
mensions of 43.5 Ax 43.5 Ax 124.36 A, and the crystals diffract 
X-rays to 1.7 A resolution. The structure was solved by using the 
selenomethionine multiwavelength anomalous dispersion meth­
od. The structure contains a helix-tum-helix DNA-binding motif 
with a short p-strand N-terminal to the motif and a p-hairpin C­
terminal to the motif. This arrangement of secondm-y structural 
elements is also found in other known structures of helix-tum-


