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Preface  

The scientist' s understanding of the cell at the molecular level has 
advanced rapidly over the last twenty years. This improved understand- 
ing has led to the development of many new laboratory methods that 
increasingly allow old problems to be tackled in new ways. Thus the 
modern scientist cannot specialize in just one field of knowledge, but 
must be aware of many disciplines. 

To aid the process of investigation, the Methods in Molecular Biology 
series has brought together many protocols and has highlighted the useful 
variations and the pitfalls of the different methods. However, protocols 
frequently cannot be simply taken from the shelf. Thus the starting sample 
for a chosen protocol may be unavailable in the correct state or form, or 
the products of the procedure require a different sort of processing. 
Therefore the scientist needs more detailed information on the nature 
and requirements of the enzymes being used. This information, though 
usually available in the literature, is often widely dispersed and frequently 
occurs in older volumes of journals; not everyone has comprehensive 
library facilities available. Also many scientists searching out such 
information are not trained enzymologists and may be unaware of some 
of the parameters that are important in a specific enzyme reaction. 

The present book, Enzymes of Molecular Biology, provides a 
companion volume to the Methods in Molecular Biology series--a ref- 
erence text designed to minimize the time scientists must spend searching 
the literature to discover how best to make their reactions work effi- 
ciently. The intention is to provide sufficient information for even a 
nonenzymologist to design an experiment, and we have therefore brought 
together information about a broad range of enzymes commonly used as 
tools in molecular biology. Within the constraints of producing a sensi- 
bly sized volume, enzymes have been chosen that modify both nucleic 
acids and proteins. The chapters have been arranged to provide some 
background information on each selected enzyme and those parameters 
and properties important in its use. Each chapter starts with a description 
of both the source and use of the enzyme under discussion, and then 
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provides details on the size and structure of the protein. This is followed 
by a discussion of those specific parameters--such as pH, ionic strength, 
activators, inhibitors, K ,  and substrate concentration--that must be 
satisfied to achieve an optimized reaction. The chapters then each con- 
clude with exemplary practical procedures and protocols that put the 
previous discussion in context. 

Enzymes of Molecular Biology will be useful to graduates and 
undergraduates coming to a topic for the first time and to every investi- 
gator working in a new system or area. The intention is to provide a 
good starting point for further inquiry 

Michael M. Burrell 
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CHAPTER 1 

Nucleases  

A n  Overview 

A. Fred Weir 

Enzymes able to digest nucleic acids are of course essential to molecu- 
lar biology, indeed the whole technology was founded on the discov- 
ery of bacterial enzymes that cleave DNA molecules in a base-specific 
manner. These enzymes, the type II restriction endonucleases, are 
perhaps the best studied of the nucleases as to both their in vivo role 
and their use as tools in the techniques of molecular biology. However, 
the nucleases are ubiquitous in living organisms and function in all 
situations where partial or complete digestion of nucleic acid is required. 
These situations not only include degradation and senescence but also 
replication and recombination, although it must be noted that, to date, 
evidence for the involvement of nucleases in the latter two processes 
in eukaryotes is largely circumstantial. The significance of nucleases 
in the functioning of nucleic acids as the genetic material can be gaged 
however by considering that several enzymes implicated in DNA rep- 
lication, recombination, and repair have integral exo- or endodeoxy- 
ribonuclease activity. For example, the 5'-3' and 3'-5' exonuclease 
activity of DNA polymerases and the endo-DNase activity of topoiso- 
merases (e.g., see ref. 1). 

As well as the restriction endonucleases, various other nuclease 
enzymes have been used as tools in molecular biology, the purpose of 
this chapter is to give some background on the main deoxyribonu- 
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