
A HISTORY OF

l

I

I

BIOCHEMISTRY

Fart V. The Unravelling of
Biosynthetic Pathways

i

"*::#



Also of lnteres

CHLOROPLAST DEVELOPMENT
Proceedings of the lnternational Symposium on Chloroplast Development held on
the island of Spetsai, Greece, 9th-15th July 1978.
edited by G. AKOYUNOGLOU andJ.H. ARGYROUDI-AKOYUNOGLOU
DEVELOPMENTS lN PLANT BIOLOGY, Volume 2
1978 xvi + 888 pages

PHOTOSYNTHESIS IN RELATIOFJ TO MODEL SYSTEMS
edited by J. BAHBER
TOPICS lN PHOTOSYNTHESIS, Volume 3

PLANT MITOCHONDRIA
Proceedings of the lnternational Symposium of Plant Mitochondria held in Marseille,
France, July 31- August4, 1978
edited by G. DUCET and C. LANCE
DEVELOPMENTS lN PLANï BIOLOGY, Volume I

LABORATORY TECHNIOUES IN BIOCHEMISTRY AND MOLECULAR
BIOLOGY
edited by T.S. WORK and E. WORK
Volume 7: 1979 viii + 522 pages hardback
Part I

PREPARATION AND C8-IARACTERISATION OF MAMMALIAN PLASMA
MEMBRANES
ôy H. EVANS
1978 iv + 2M pages paperback

Part ll
AN INTRODUCTION TO AFFINITY CHROMATOGRAPHY
by C.R. LOWE
1979 iv + 254 pages paperback

PRACTICAL METHODS IN ELEC RGI\ M*CROSCOPY
edited by A. GLAUERT
Volume 7

IMAGE ANALYSIS, ENHANCEMÊNT AND INTERPRETATION
by D.L. MISELL
1978 xvi + 306 pages

ln Preparation
LYSOSOMES lN APPLIËD BIOLOGY ÂND THERAPEUTICS, Vot.6
edited by J.T. DINGLE, P.J. JAOUES and l. SHAW
FRONTIERS OF BIOLOGY, Vol. 48

PROGRESS lN MEDICINAL CHEMISTRY, Volume 16
edited by G.P. Et-LlS and G.B. WEST i

CARCINO-EMBRYONTC PROTEINS, Volumes I and ll
Chemistry, Biology, Clinical Application
edited by F.-G. LEHMANN

ELSEVIER SCIENTIFIC PUBLISHING COMPANY
AMSTERDAM OXFORD NEWYORK



lx

CONTENTS

VOLUME 334

A HISTORY OF BIOCHEMISTRY

?art V. The (Jnrauelling of Biosynthetic Pathways

trd Preface
r:e to section VI

- :^ates .

ea (Volume 32)

Introduction....

Chapter 53. The energetics of biosynthesis

' " ::ction
' ll .:.d biosynthesis
- .,-'.ery by Nachmansohn of the utilization of the energy of ATP
- ,-.: biosynthesis of acetylcholine
i - ,rrlamide acetylation
- .-"21'meA ...

. -:anism of acetate activation

:::i-l€S

ChaPter 54. PePttde bonds

:.:;-acement reactions in proteins and transpeptidations
I = :ireory of incorporation by substitution

i
viii
xvii
xx

33
35
37
38

43

29
31

45
45



tsBN 0-444-80(

c

Mr
Emeritus

U nivt

EI
Prol

Un
School of lvle

A HIST

À/

Part V in Proft
surveY, tracin§
Biochemistry it

synthetic Path'
of which this ir

background, e

recent treatise
the standard
years to come
claim with wl
received:

"The book wi
history of the
combined wil
provide both
for further sit,

Journal oi
(Review o

"So far as i! i
book may be
what must sL
biochemistry

Annals of
(Review c

"l feel confld
many readers
a standard r
come,"

N atu re
(Review t

"His (the a

command ol
ington's mor
the last part
haveavery c

of biochemi:
recent work
iology and b

Science

2. Replacement reactions in protein synthesis (peptide transfers)
3. Template hypothesis and peptide hypothesis

49
51

61
61

67
67

(B) Peptide bond synthesis
4. Demise of peptide bond formation by reversal of Mass Action
5. Inhibition of peptide synthesis by inhibition of oxidation
6, Peptide bond synthesis in homogenates
7. Activated form of benzoic acid in hippuric acid synthesis

References

6, Mechanism of transketolase action

2, Enzymes of the oxidative pathway . . .
(a) Glucose-G-phosphate dehydrogenase
(b) Lactonase

4. Phosphoribose isomerase and phosphoribose epimerase
5.Transketolase.....

54
54
54
55
55

59

Chapter 55. The pentose phosphate cycle

(A) oxidative irreversible sequence from glucose-G-phosphate to ribu-
lose-5-phosphate . . .

1. From glucose-G-phosphate to o-gluconate-6-phosphate

(c ) Phosphogluconate dehydrogenase
(B) -Non-oxidative, 

reversible transfer from pentose phosphate to
hexose phosphate

64
64
65
65

85
91
92

7. Tïansaldolase , .
(C) Pentose phosphate cycle .

67
69
70
71
72

78

,

References

Chapter 56. The photosynthetic cycle of carbon reduction

1.

diphosphate and carbon dioxide

First experiments with rrC. Demise of the formaldehydê theory.
Discovery of CO2 fixation in the dark
Idenüification of an AT?-dependent carboxylative phase .(a) Discovery of 14C and recognition of phosphollyceric acid as an

early intermediate .
(b) Inüroduction of paper chromatography . . .
(c) Ribulose and sedoheptulose as intermàdiates
(d) Phosphoglyceric acid formation with cell-free egzyme prepara-

tions . .
(e)Enzymatic formation of phosphoglyceric acid from riburose

81
85

94

96



:,-icationofanATPandNADPH-dependentreductivephase
97
97

netic studies
..z]'mes of the reductive Phase

100
101

generative Phase .

ittesis of hexose phosphate from CO2 in the dark in a model

ti+nzyme sYstem
, -ictive carbohYdrate cYcle

:)ier 57. CO2 fixation in heterotrophs' Gluconeogenesis

rroduetion 109

::lion of CO2 in heterotrophic bacteria iil

702
103

106

:= -: Cemonstration o1 CO2 fixation in mammalian tissues 124

.."o"r1otpyruvate carboxykinase 729

' : -:.:ie carboxylase i:i
''--:.sediphosPhatase ' aot
' :- Jlucose'G'phosphate to glucose 135

:, ":-:ulation of intermediatà stages oi gluconeogenesis 135

138

, .;';;"J;ii;;;i;;i";üeon river preparations 117

.:-. and slotin's "*p".iÂÀt. 
demonstrating the participation of 

. _,
- ,,t if," biosynthesis of &-oxoglutarate 127

- .: and Kamen's exPeriments 722

Chapter 58. Biosynthesis of complex saccharides

from monosaccharides

;8

E1

]5

55
91
92

roduction
- : = :::cePt of transglYcosYlation
- - = p.o.phorylase theory of glycogen and starch biosynthesis
- r: r-] qi7)

rru t | .

- - = -r:avelling of glucan structures
! -. :.; rorylase theory of sucrose biosynthesis
l. :.::-ons cataiysed by glucosyltransferase
. - :: : :ction of the concept of a branching enzyme

:-..- :ucleotides and tireir function in the interconversions of
i 

- ::::

l: - ::',i oi sugar nucleotides in transglycosylation
. l:.= lormalion of glycosidic bonds by transglycosylation ' ' ' ' '

: ---lPG as glucose donor in the synthesis of trehalose phosphate

747
74L

].44
L48
150
150
151

153
91 156

156
1,57

\

fi*Useoix*


