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Preface

This volume honors I. C. Gunsalus, a gifted and versatile biochemist. The
breadth of his contributions is reflected in the papers included in this work in
which authors trace scientific insights they have gained as a result of their
interreactions with Gunny.

Evident throughout this volume is Gunny's insistence on mastery of the tech-
nique most applicable to the problem at hand. Our knowledge is poor when
compared with the wealth of the unknown, and, in seeking understanding, we are
well advised to take whatever is available. Thus, genetics. enzymology, mi-
crobiology, chemistry, and spectroscopy combine to form the following narra-
tives.

Gunny typically examined seemingly simple processes and followed them
through to novel conclusions that swiftly became textbook generalizations. This
volume begins with a description of metabolic processes as Ochoa and O’Kane
describe the study of pyruvate oxidation. Umbreit then illustrates how studies of
microbial respiration led to the discovery of pyridoxal phosphate, and Sokatch
reviews dehydrogenases that participate in the dissimilation of branched-chain
aromatic acids. Stanier communicates the flavor of correspondence with Gunny
in a review of early discoveries in the mandelate pathway.

Outgrowths of Gunny's interest in metabolism are then presented in reviews
by Dagley, Trudgill, and Marshall. Hartline and Toscano present a unified de-
scription of fatty acid and electron transport in Pseudomonas. The nutritional
diversity of these organisms raised questions about their genetic organization,
and these topics are addressed by Holloway, Chakrabarty, and Ornston. As
described by Crawford, the genetic investigation of tryptophan biosynthesis in
Pseudomonas has revealed novel regulatory mechanisms.

Wood and his associates introduce a section on regulation with a description of
control of 1-threonine dehydrase. Grunberg-Manago describes genes associated
with the translation of messenger RNA; Jacobson and Jen-Jacobson present
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XX Preface

evidence for posttranscriptional control of protein synthesis. A description of
protein kinases by Kuo follows, and Smith gives an account of the phosphorus-
nitrogen bond in phosphorylated proteins. Stadtman and his associates show that
the inactivation of glutamine synthetase is in part mediated by cytochrome P450.

Studies of cytochrome P450 have correlated protein structure with electron
transport. Sligar gives a description of life in the Gunsalus laboratory during the
P450 years. Katagiri and Suhara describe adrenal cytochrome P450 molecules,
while Dus reviews the binding of substrates to cytochrome P450. The function of
another electron-transport protein, NADH peroxidase, is described by Dolin.
Douzou describes the use of low temperature techniques to explore the
mechanism of cytochrome P450. Debrunner and Frauenfelder relate the
mechanism of electron transport to protein structure and document the interface
between the Gunsalus laboratory and the physicists.

The volume concludes with two microbiological reviews: Lichstein describes
elucidation of the function of the coenzyme biotin and generalizes about the use
of bacteria in nutritional studies, while Campbell (Gunny s first graduate student)
comments on discoveries that have been made with Pseudomonas, a favorite
subject of Gunny’s research.

Fresh perspective brings new knowledge, and the articles in this volume enrich
one another. As would be expected in a volume honoring Gunny, the contribu-
tions bring insight into biochemistry past, passing, and to come.

L. Nicholas Ornston
Stephen G. Sligar



Contents

Contributors
Preface

| METABOLISM

1  The Search for the Mechanism of Pyruvate
Oxidation in 1951

SEVERO OCHOA

Enzymatic Synthesis of Citrate
Pyruvate Oxidation
References

2 A Decade of Pyruvate Systems

D. J. O'’KANE

Text
References

XV
XiX

A



vi

Contents

Early Studies on Respiration and the Coenzyme

Form of Vitamin B

W. W. UMBREIT

Text
References

Branched-Chain Ketoacid Dehydrogenase
of Pseudomonas putida PpG2

JOHN R. SOKATCH

Introduction

Purification

Requirement of Branched-Chain Ketoacid Dehydrogenase
for Lipoamide Dehydrogenase from P. putida Grown
on Valine

Effect of L-Valine on Kinetics of Branched-Chain Ketoacid

Dehydrogenase
Discussion
References

A Movable Feast with Gunny:
An Early History of the Mandelate Pathway

R. Y. STANIER

Text
References

Our Microbial World

S. DAGLEY

Text
References

15
20

24
26

29

31

32
34

35
42

45
55



IT.
I1.
IV.

II.
II.
IV.

I1

10

Contents

Bacteria and the Challenge of Cyclic Molecules

P. W. TRUDGILL

Introduction

Effects of Camphor Vapor

Metabolism of Cyclohexanol and Cyclopentanol
Metabolism of Alicyclic Acids

Camphor Revisited

References

Microbial Metabolism of Anthracycline
Antibiotics

VINCENT P. MARSHALL

Introduction

Microbial Metabolism of Anthracycline Antibiotics
Conclusion

Personal Note

References

Fatty Acid and Electron Transport
in Pseudomonads

RICHARD A. HARTLINE AND WILLIAM A. TOSCANO, JR.

The First Generation
The Second Generation
References

GENETICS

Order and Disorder in Genome Arrangement

BRUCE HOLLOWAY

Introduction
Mapping the Bacterial Genome

vii

59
60
63
66
69

75
78
81
82
83

86

96

101
102



viii

11

12

13

II.

I11.
IV.

Contents

The Genetics of Bacteria Other than E. coli K12
The Genetics of P. putida

The Promiscuous Plasmid

Gene Arrangement and Regulatory Patterns

The Plasmid—Nature’s Wild Card

References

Plasmids and Nutritional Diversity

A. M. CHAKRABARTY

Regulation of Plasmid-Coded Enzymes
Evolution of Degradative Plasmids
References

Communication among Coevolving Genes

L. NICHOLAS ORNSTON

Rearrangements among Structural and Regulatory Genes

Extensive Divergence of Homologous Genes as They
Coevolve within a Cell Line

Similar Amino Acid Sequences in Enzymes with Different
Catalytic Activities

References

Mixed Regulation in a Biosynthetic Pathway:
Learning How to Listen

IRVING P. CRAWFORD

Discovery

Attempt to Characterize Tryptophan Synthase Regulation in
P. putida by Genetic Analysis

Cloning Certain P. aeruginosa trp Genes in E. coli

Unsolved Problems and Future Experiments

Envoi

References

102
103
104
106
107
108

112
116
119

124

125

125
126

129

133
135
139
141
142



Contents ix

III REGULATION

14

15

16

Regulation of 1-Threonine Dehydrase
by Ligand-Induced Oligomerization: An Odyssey
Born of the Pyridoxal Phosphate Era

D. J. LEBLOND, R. C. MENSON. AND W. A. WOOD

Results 152
Summary 163
References 163

Organization and Expression of an E. coli
Cluster of Genes Involved in the Translation
Process

MARIANNE GRUNBERG-MANAGO

Organization and Expression of the Initiation Factor IF3

L. coli Gene Cluster 168
Translational Initiation Pathways 169
Isolation of a Thermosensitive Strain Containing a

Thermolabile IF3 171
Order of the Genes in Ap2 as Studied by Their Segregation

Pattern in Deleted Phages 175
Physical Location of the Genes on Ap2 178
Transcription of the Genes around infC 181
The Expression of the Genes around infC Is Differently

Regulated 186
Conclusion 186
References 187

Posttranscriptional Control of Protein
Synthesis during Substrate Adaptation

LEWIS A. JACOBSON AND LINDA JEN-JACOBSON

Text 191
References 203



17

19

I1.
I11.

IV

20

Contents

From Bacterial Camphor Metabolism

to Mammalian Protein Kinase Systems Regulated

by Cyclic AMP, Cyclic GMP, and Calcium

J. F. KUO

Introduction

A Bacterial Dehydrogenase in Camphor Oxidation
Mammalian Protein Kinase Systems

Concluding Remarks

References

Phosphorus-Nitrogen Bonds in Proteins

ROBERTS A. SMITH

Text
References

Regulation of Glutamine Synthetase
Degradation

C. N. OLIVER. R. L. LEVINE, AND E. R. STADTMAN

Introduction
Results
Discussion
References

CYTOCHROME P450 AND ELECTRON
TRANSPORT

From Stars to Organic Chemistry
via Cytochrome P450

STEPHEN G. SLIGAR

Introduction
The Illinois Biochemistry/Biophysics Group, 19721977
References

205
206
207
216
216

[ SO TN o8

(USR]
~ W

[SS I o]

248



21

II.
II.
IV.

VI.

22

I11.
IV.

23

IT.

II1.

Contents

Purification and Characterization of Adrenal
P450 Cytochromes

MASAYUKI KATAGIRI AND KATSUKO SUHARA

Introduction

Purification of the Two P450 Proteins

Catalytic Activity of Adrenal P450

Molecular Properties of the Two Cytochrome P450 Proteins

Comparison of Substrate Specificity and Spectral Properties

Adrenal Steroid Hydroxylases as Second Model P450
Systems

References

Application of Affinity and Photoaffinity
Probes to Cytochromes P450..,,, and P450 ,,:
New Insights into the Mode of Substrate
Binding and Orientation

KARL M. DUS, JOHN A. BUMPUS, AND RALPH I. MURRAY

Introduction

The Substrate-Binding Site of Cytochrome P450,.,,,,
The Substrate-Binding Site of Cytochrome P450,,,
Applicability of the Two-Site Hypothesis to P450 Heme
Proteins

References

NADH Peroxidase of Streptococcus faecalis

M. I. DOLIN

Oxygen as Electron Acceptor for Streptococcus faecalis

NADH Peroxidase from Fermentatively Grown S. faecalis,
10C1: Demonstration of an Enzyme-Substrate Complex

NADH Peroxidase from Aerobically Grown S. faecalis

Conclusions

References

Xi



