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PREFACE

The aim of this Handbook is to present, in concise form, factual biochemical in-
formation of the most reliable kind. So far as possible, opinions and suggestions are
not included. Many of the data are quantitative and given in the form of tables;
some, however, are mainly qualitative, especially in the section devoted to enzy-
mology, where the facts, as at present understood, are given as text.

The Handbook has been designed for the most part to serve as a source of
material for research biochemists, but there are many sections which should also
prove valuable to teachers of biochemistry. In addition, there is much that should
interest workers in related disciplines, including physical and organic chemistry,
physiology, botany, zoology, clinical chemistry, pathology, agriculture and medicine.

There are five major divisions, viz., chemical (physical and organic), enzymo-
logical, metabolic, analytical and physiological (including nutritional). The con-
tributors number one hundred and seventy-one, and are drawn mainly from the
United States, United Kingdom and British Commonwealth. Unfortunately, not
all the promised articles were received, but about go%, were ultimately submitted
and are included. It is hoped that the most notable omissions will be made good in
subsequent editions,

EarL J. Xing
CyriL Long
WARREN M. SPERRY

Fanuary 1961
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INTRODUCTION

'To a large extent, the choice of topics covered by the Biochemists' Handbook has
been dictated by their suitability for concise description in quantitative or qualita-
tive terms, In particular, interpretations or possible explanations of data which are
at present subjects for discussion or argument have been virtually excluded. It does
not follow, however, that all the conclusions and quantitative information given are
in any sense final, With the present rate of development of biochemical observations
there is no doubt that many of the data will have to undergo modification. Neverthe-
less, the facts stated and views expressed are believed to represent general bio-
chemical knowledge and opinion for the years 1958 and 1959.

Scope

The Handbook is divided into six main sections, dealing with (1) chemical data;
(2) individual enzymes; (3) metabelic pathways; (4) chemical composition of
animal tissues and body fluids; (5) chemical compesition of plant tissues, and (6)
physiological, including nutritional, data.

Most of the chemical section is devoted to physicochemical topics. The organic
part is necessarily rather short because of the existence of several handbooks and
dictionaries which already cover this subject. In the original plan it had been in-
tended to include about thirty or forty tables, each devoted to one class of organic
compound of biochemical importance, e.g. monosaccharides, amino acids, purines,
pyrimidines, fatty acids, etc., together with an additional large table to cover those
substances not listed in the separate tables, and which are in frequent use by bio-
chemists. Unfortunately, this could not be achieved in time for publication, but it is
hoped to include such tables in a Second Edition.

The individual enzymes, nearly 300 in all, have been classified into several sub-
sections, e.g. hydrolases, dehydrogenases, transferases, etc. This division is not to
be regarded as absolute, for many of the enzymes have reaction patterns which
could place them in more than one group; thus, invertase and alkaline phosphatase
could be considered either as hydrolytic or transferring enzymes. In any case, such a
classification loses much of its importance in a volume of this kind, from which
information will probably be sought mainly through use of the index.

Most of the well-established metabolic pathways are described, though it seems
likely that this is the section of the Handbook which will receive greatest expansion
in the Second Edition. In planning this section, the needs of teachers of bio-
chemistry, as well as research workers, were borne in mind.

1. the section on the chemical composition of animal tissues and body fluids, the
division has been made between one tissue and another; in the plant section, how-
ever, the division has been made between one type of chemical constituent
and another. It is probably fair to say that plant biochemistry, which has been
over-shadowed in the past by animal biochemistry, has been given somewhat
greater prominence than is customary.

The final section on physiological and nutritional topics is quite brief, but
contains several concise articles which are on the fringe of biochemistry, and should
prove useful to workers in allied fields.

Xy



xx INTRODUCTION
Conventions

Although there are a few differences, the main conventions are those of the Bio-
chemical Journal. These, in general, follow the suggestions made by the various
committees of the International Union of Pure and Applied Chemistry. Isotope
conventions differ somewhat from those currently in use in the United States, but
there should be no ambiguity. This question is referred to on pp. 176-177 in the
sub-section on Organic Nomenclature, This latter article was brought up-to-date
at the galley-proof stage and includes the changes introduced during 1959. However,
it was not possible in the limited time available to alter the nomenclature used in
the rest of the Handbook.

References

Abbreviations of periodicals given in the World List have been used. Various
methods have been adopted for setting out the references in the different articles.
In short sections, the reference is normally stated in full at first mentior; subse-
quently, only the names of authors and the date are given. In this way a considerable
saving of space has been achieved. With longer contributions, and with tables, the
references have usually been collected together at the end of the article or table.

Not all the facts given in the Handbook are documented with references, as this
might tend to make the book too cumbersome to use. Where references are given,
priority of discovery has not always been indicated, the references cited having
largely been chosen in order to give the greatest amount of information.

Index

The best possible use can be made of a Handbook only when the index is very
complete. Nevertheless, considerable selection has been found necessary. Thus
many enzymes are inhibited by fluoride ions, or activated by magnesium ions. This
and other similar information is not indicated in the index, for the lists so prepared
would have been too extensive, and in’any case it is doubtful if any reader would
require to know exactly which enzymes were affected in this way.

In spite of these limitations, the index contains about 8800 entries, and it is un-
likely that any serious ornissions have occurred.

C. Long



ABBREVIATIONS

The following list comprises those abbreviations which are most frequently
used. Others are explained in the text.

ACh acetylcholine

ADP adenosine diphosphate

AMP adenosine 5"-monophosphate
ATP adenosine triphosphate

BAL 2 : 3-dimercaptopropanol

CDP cytidine diphosphate

CMP cytidine monophosphate

CoASH coenzyme A

CTP cytidine triphosphate

DHAP dihydroxyacetone phosphate
DNA deoxyribonucleic acid

DNAP deoxyribonucleic acid phosphorus
DNP 2 : 4-dinitrophenol

DPGA diphosphoglyceric acid

DPN diphosphopyridine nucleotide
DPN* diphosphopyridine nucleotide (oxidized form)
DPNH diphosphopyridine nucleotide (reduced form)
DPT diphosphothiamine (cocarboxylase)
EDTA ethylenediamine tetra-acetic acid
E 4-P erythrose 4-phosphate

FAD flavinadenine dinucleotide
F1:6-diP fructose 1: 6-diphosphate

FMN flavin mononucleotide

F 6-P fructose 6-phosphate

GDP guanosine diphosphate

GMP guanosine monophosphate

«-GP a-glycerophosphate

G 1-P glucose 1-phosphate

G 3-P glyceraldehyde 3-phosphate

G 6-P glucose 6-phosphate

GPC glycerylphosphorylcholine

GPE glycerylphosphorylethanolamine
GSH reduced glutathione

GSSG oxidized glutathione

GTP guanosine triphosphate

IDP inosine diphosphate

IMP inosine monophosphate

ITP inosine triphosphate

NMN nicotinamide mononucleotide
OAA oxaloacetic acid

xx1
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ABBREVIATIONS

porphobilinogen

phosphorylcholine
p-chloromercuribenzoate
phosphorylethanolamine
phosphoenolpyruvic acid
6-phosphogluconic acid
3-phosphoglyceric acid

inorganic orthophosphate

inorganic pyrophosphate
5-phosphoribosylpyrophosphate
ribonucleic acid

ribonucleic acid phosphorus

ribose 5-phosphate

ribulose 5-phosphate

sedoheptulose 1 : 7-diphosphate
sedoheptulose 7-phosphate
tetrahydrofolic acid

triphosphopyridine nucleotide
triphosphopyridine nucleotide (oxidized form)
triphosphopyridine nucleotide (reduced form)
thiamine pyrophosphate (cocarboxylase)
uridine diphosphate

uridine diphosphate glucose

uridine diphosphate galactose

uridine monophosphate

uridine triphosphate

xylulose 5-phosphate
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