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Preface

This book aims to give a perspective view of avian
biochemistry and molecular biology. The main topics
discussed are either those which are particularly
important in birds, e.g. the metabolism associated
with energy provision for flight and the expression
of keratin genes necessary for feather growth, or
those in which a process occurs in a different manner
in birds as compared with other vertebrates, e.g. the
generation of antibody diversity and the excretion of
nitrogen as uric acid. Areas where there are only
slight differences between birds and mammals, and
which are well covered in standard textbooks of
biochemistry and molecular biology, are either not
considered or discussed only briefly.

xi

The book is divided into two parts; the first is
concerned broadly with metabolism and its control,
and the second is concerned with the organisation of
the avian genome and its expression.

Much of the work cited has been carried out in the
1980s, and a significant proportion has not been
previously reviewed. For this reason an extensive list
of references is given to the primary literature so that
readers can locate the sources of information. A basic
knowledge of biochemistry and molecular biology
equivalent to that which might be covered in a one
year undergraduate course is assumed.

Lewis Stevens
Stirling, Scotland
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Nomenclature
Taxonomy between oviposition and incubation and the strain or

Common English names as given in A Complete
Checklist of Birds of the World, 2nd edn, (1991) ed. R.
Howard & A. Moore. London: Academic Press are
used throughout the text, the Latin binomial equival-
ents are given in the Appendix. Avian classification
and the standardisation of English names is still hotly
debated (see Crosby, 1994), but this is generally of
lesser importance for the biochemical and molecular
biology studies described in this book. Domesticated
species recur frequently throughout the text. The
reader may assume the following applies: domestic
fowl, Gallus gallus domesticus; duck, or domesticated
duck, Anas platyrhynchos; goose, Anser anser; turkey,
Meleagris gallopavo; quail, Coturnix coturnix; pigeon,
Columba livia; and pheasant, Phasianus colchicus.

Developmental stages of embryos and
growing birds

Unless otherwise indicated, where an age is given in
days or weeks it refers to the age post-hatching. For
the most part, the stage of embryonic development
is given in days prefixed by ‘E’. Therefore, E5 means
an embryo incubated for 5 days. For much of the
biochemical data cited in the book, this is sufficiently
precise. The rate of development of an embryo varies
with the conditions of incubation, the time interval

xiii

species of bird. For example, White Leghorn embryos
develop more rapidly than Barred Plymouth Rocks
and hatch approximately a day earlier. For experiments
that focus primarily on stages in embryological
development, greater accuracy is required. Hamburger
& Hamilton (1951) made a detailed analysis of the
morphological stages of embryonic development
dividing the incubation period (in the case of the
domestic fowl usually 21 days) before hatching into
46 stages. Each of these stages can be unambiguously
identified by comparison with an illustration. An
approximate conversion for the domestic fowl is
given in Table A (overleaf).

Enzyme nomenclature

The nomenclature adopted is that given in Enzyme
Nomenclature: Recommendations (1992) of the
Nomenclature Committee of the International Union
of Biochemistry and Molecular Biology.

Genes and gene products

Genes are designated by three letters written in
italics. The protein products of gene expression are
abbreviated to the same three letters not italicised,
with the first letter in upper case.
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Table A. Relationship between stage of development and incubation period for the
domestic fowl

Incubation time Incubation time Incubation time
Stage (h) Stage (days) Stage (days)
1 <6 21 ~3.5 41 ~ 15
2 6—7 22 ~3.5 42 ~ 16
3 12—-13 23 3.5-4.0 43 ~17
4 18-19 24 4 44 ~18
5 19-22 25 4.5 45 x19-20
6 23-25 26 4.5-5.0 46 (newly ~20-21
7 23-26 27 ~5 hatched chick)
8 26~29 28 ~55
9 29-33 29 ~6
10 33-38 30 ~6.5
11 40-45 31 ~7
12 45-49 32 ~75
13 48—52 33 ~7.5-8.0
14 50-53 34 ~
15 ~ 50-55 35 89
16 ~51-56 36 ~ 10
17 ~52-64 37 ~11
18 ~ 65—69 38 ~12
19 6872 39 ~13
20 ~70-72 40 ~ 14
Xiv
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