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An extraordinary range of biological 
molecules are covalently modified by ad- 
dition of a methyl group donated by S- 
adenosyl-L-methionine. The reaction is 
involved in the synthesis or metabolism 
of a number of small molecules, notably 
some hormones and neuroactive com- 
pounds, as well as polyamines. In addi- 
tion, a variety of nucleic acids and pro- 
teins are methylated at specific sites, 
though with two exceptions the effect of 
such modifications on the function of the 
macromolecules involved is not at all 
clear. In recent years many instances 
of modulation of the activity of macro- 
molecules by covalent modification have 
been documented (for example protein 
phosphorylation). It appears that co- 
valent alterations may be as prevalent as 
allosteric interactions in regulating the 
activity of nucleic acids and proteins, 
and the numerous examples of methyl- 
ations to which no biological function 
can be assigned pose the tantalizing pos- 
sibility that there are whole classes of 
methylation-related control mechanisms 
that have not yet been discovered. 

Thus the present volume should be of 
interest to anyone studying regulation 
and control of activity at the molecular 
or cellular level, as well as to those al- 
ready engaged in investigations of trans- 
methylation. My own interest in the sub- 
ject arose only recently, and as a new 
student of methylation I can recommend 
the volume as a good introduction to the 
field. 

The book begins with sections about 
the chermistry and biochemistry of S- 
adenosylmethionine and S-adenosyl- 
homucysteine, a product of the trans- 
methylation reaction, and continues with 
considerations of specific methylations 
of small molecules, nucleic acids, and 
proteins, respectively. In general, the or- 
der of the subjects corresponds to the 
amount and sophistication of knowledge 
about them. 

Perhaps the most exciting reports are 
descriptions by Cantoni and others of 
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enzyme inhibitors that indirectly block 
methyltransferase activity and the ef- 
fects of those compounds on cellular ac- 
tivities that are suspected to involve 
methylation reactions. The inhibitors ap- 
pear to provide a simple way to investi- 
gate whether a cellular function is per- 
turbed by the absence of methylation ac- 
tivity. They should be of great utility in 
initial survey work aimed at relating a 
particular function to a methylation. 

Only in the case of methylation of bac- 
terial DNA by restriction/modification 
systems is the purpose of a specific 
methylation of a nucleic acid under- 
stood. The situation is not any better for 
N-methylation of proteins. For example, 
some histones and ribosomal proteins 
contain methylated lysines or arginines, 
but the functional difference between the 
modified and unmodified proteins is un- 
clear. It is only in the case of protein-car- 
boxyl methylation that some functional 
correlations are available. Direct genetic 
and biochemical evidence, summarized 
in this volume by Adler and by Stock and 
Koshland, demonstrates that carboxyl 
methylation of certain cytoplasmic mem- 
brane proteins is intimately involved in 
bacterial chemotaxis. Protein-carboxyl 
methyltransferases are present in many 
mammalian tissues, with high activities 
in endocrine organs and certain areas of 
the brain. There is a growing body of evi- 
dence, some of it reported in this vol- 
ume, suggesting that protein-carboxyl 
methylation is related to receptor-medi- 
ated responses in a number of cell types 
known to contain the relevant enzyme. 

Another type of activity-modulating 
methylation is reported by Axelrod's 
group. They find that a methylated inter- 
mediate in phospholipid synthesis and 
transport affects membrane fluidity and 
that the level of the compound is hormo- 
nally influenced. Fluidity changes in turn 
can alter receptor-effector coupling. 

The examples cited here indicate the 
variety of methylation reactions now 
being studied. For those who are inter- 
ested in more detail as well as those who 
think there might be a methylation in 
their future, I suggest Transmethylation 
as a useful guide and reference. 

GERALD L. HAZELBAUER 
Membrane Group, Wallenberg 
Laboratory, University of Uppsala, 
S-752 37 Uppsala, Siveden 
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Viroids must certainly be close to the 
minimal size for a replicating infectious 
agent. These small RNA molecules, 
composed of only about 350 nucleotides, 
are less than one-tenth the size of the 
smallest known virus, yet they can in- 
duce severe diseases of economic signifi- 
cance in a number of plant species. Sev- 
en apparently distinct viroids have been 
described to date, and several other 
plant diseases have possible viroid eti- 
ologies. Suggestions have been made 
elsewhere and in this book that certain 
subacute spongiform 'virus" enceph- 
alopathies of mammals (scrapie, ku- 
ru, transmissible mink encephalopa- 
thy, Creutzfeldt-Jakob disease) may be 
caused by small etiologic agents similar 
to viroids, although no firm proof exists 
for such a postulate. There is some evi- 
dence that the scrapie agent is a small 
piece of DNA. 

This topical book is the first compre- 
hensive review of the subject. Diener, 
who co-discovered viroids and coined 
the name of this class of agents, presents 
a compilation of the viroid literature, 
starting from studies of viroid diseases 
during the period when they were pre- 
sumed to be caused by viruses, leading 
up to the realization in 1971 that the in- 
fectious agents were distinct from virus- 
es, and going on to studies of the viroids 
themselves. The discovery that viroid 
diseases had unique etiologic agents 
came about during attempts by Diener 
and his colleagues to purify the "virus" 
of potato spindle tuber disease and, inde- 
pendently, during work with the exo- 
cortis disease of citrus by a group led by 
J. S. Semancik. In both cases no virus 
particles could be found, and the infec- 
tious principles in tissue extracts exhib- 
ited properties that were unlike those of 
conventional viruses but that might have 
been expected for small unencapsidated 
nucleic acids. 

Acceptance of the concept of viroids 
did not come readily, particularly among 
animal virologists. Were these small 
agents really split genome viruses com- 
posed of a mixture of RNA molecules of 
different composition but of the same 
size? Were they defective or satellite 
viruses that required a helper virus al- 
ready present in the plant? These and 
other notions have been shown to be un- 
tenable, and the concept of viroids has 
become established. The complete nu- 
cleotide sequence of infectious potato 
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