Methods in Enzymology
Volume 280

itamins and Coenzymes
PartJ

EDITED BY
Donald B. McCormick

DEPARTMENT OF BIOCHEMISTRY
EMORY UNIVERSITY
ATLANTA, GEORGIA

John W. Suttie

DEPARTMENT OF BIOCHEMISTRY
UNIVERSITY OF WISCONSIN
MADISON, WISCONSIN

"~ Conrad Wagner

DEPARTMENT OF BIOCHEMISTRY
VANDERBILT UNIVERSITY AND VA MEDICAL CENTER
NASHVILLE, TENNESSEE

ACADEMIC PRESS
San Diego London Boston New York Sydney Tokyo Toronto




MES IN SERIES .

termination of Vitamin By Vitamers and Metab-
olites in a Biological Sample

gh-Performance Liquid Chromatography Deter-
mination of Total Pyridoxal in Human Plasma

fermination of S5-Pyridoxic Acid, 5-Pyridoxic
Acid Lactone, and Other Vitamin Bs Compounds
by Cation-Exchange High-Performance Liquid
Chromatography

¢clear Magnetic Resonance in Study of Active
Sites of Pyridoxal-Dependent Enzymes

nthesis and Application of Pyridoxal Polyphos-
phoryl Derivatives as Active-Site Probes for Nu-
¢cleotide-Binding Enzymes

¢paration of Vitamin Be-Peptide and Vitamin
Bg~Peptide—Oligonucleotide Conjugates

eparation of Nonlabeled, Tritiated, and Deuter-
ated Pyridoxine 5’-B-D-Glucoside and Assay of
Pyridoxine-5'-B-p-glucoside Hydrolase

zymatic Preparation of Pyridoxine 4'- and 5'-a-
<Glucosides

rmation of B-Galactosides of Pyridoxine Using
orobolomyces singularis

Table of Contents

Section I. Pyridoxine, Pyridoxamine, Pyridoxal:
Analogs and Derivatives

HARUHITO TSUGE

HERMANN J. MASCHER

J. DENNIS MAHUREN AND
StepHEN P. COBURN

Davip E. METZLER

TosHio FUKU1 AND
Katsuyuk: TaNizawa

STANLEY STEIN AND
TiaANMIN ZHU

JEssE F. GrREGORY III AND
Hipexo NAKANO

Yukio SUZUKI,
Yusuke Doi,

KEer UcHIDA, AND
HaruHITO TSUGE

YUKIo SUZUKI AND
KE1 UcHIDA

xiii

Xv

12

22

30

41

51

58

66

71



vi

TABLE OF CONTENTS

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

Section II. Carbonyl Coenzymes: Pyruvyl Enzymes
and Quinoproteins

Phosphatidylserine Decarboxylases: Pyruvoyl-De-
pendent Enzymes from Bacteria to Mammals

Production, Assay, and Occurrence of Pyrrolo-
quinoline Quinone

Amine-Oxidizing Quinoproteins

Gas Chromatographic-Mass Spectrometric Analy-
sis of Pyrroloquinoline Quinone

Monoclonal Antibodies Specific to Pyrroloquino-
line Quinone

WiLLiAM DOWHAN

M. MISSET-SMITS,
A. J. J. OLSTHOORN,
A. DEWANTI, AND
J. A. DUINE

CHRISTA HARTMANN AND
WILLIAM S. MCINTIRE

OsAaMU SUZUKI AND
TAKESHI KUMAZAWA

HirosHI NARITA AND
Em1 MORISHITA

Section III. Nicotinic Acid: Analogs and Coenzymes

Determination, Purification, and Characterization
of -NADH and a-NADPH

Affinity Labels for NAD(P)-Specific Sites
Photoaffinity Labeling of NAD*-Linked Enzymes

Determining NAD Synthesis in Erythrocytes

Tissue NAD as a Biochemical Measure of Niacin
Status in Humans

Radioimmunoassay for Measuring Endogenous
Levels of Cyclic ADP-Ribose in Tissues

Purification of Human Nicotinamide-Mononucleo-
tide Adenylyltransferase

Nicotinamide-Mononucleotide ~Adenylyltransfer-
ases from Yeast and Other Microorganisms

ANDREE KLEMM,

THOMAS STEINER,

UwEe FLOTGEN,

GERHARD A. CUMME, AND
ANTON HORN -

ROBERTA F. CoLMAN

CHARLES MARK ENSOR AND
Hsiv-Hsiung Tar

VANNA MICHELI AND
SILVIA SESTINI

ELAINE L. JACOBSON AND
MyRoN K. JACOBSON

RicHARD M. GRAEFF,
TiMOTHY F. WALSETH, AND
Hon CHEUNG LEE

GruLio Magnr,
Monica EMANUELLI,
ADOLFO AMicl,

NaDIA RAFFAELLI, AND
SILVERIO RUGGIERI

GiuLio MAGNI,
Nabpia RAFFAELLL,
Monica EMANUELLI,
ADOLFO AMICI,
PaoLo NATALINI, AND
SILVERIO RUGGIERI

81

89
98
150.

158

171
186

204
211

221

230

241

248



emical Synthesis and Properties of 7a-Hydroxy-
iboflavin

Kunio MATsuUI AND
SaBuU Kasar

TABLE OF CONTENTS vii
fBiotinylated NAD to Label and Purify ADP- JiE ZHANG 255
yosylated Proteins
paration of Cyclic ADP-Ribose, 2'-Phospho-Cy-  MyroN K. Jacosson,
hc ‘ADP-Ribose, and Nicotinate Adenine Dinu- Donna L. CoYLE,
leotide Phosphate: Possible Second Messengers Cume Q. Vu,
f Calcium Signaling HyunTAE KiM, AND
ELAINE L. JacoBsoN 265
paration of Low Molecular Weight Model Con- DAaNIEL CERVANTES-LAUREAN,
fiigates for ADP-Ribose Linkages to Protein ELAINE L. JACOBSON, AND
Myron K. JacoBsoN 275
yassay for Determining Endogenous Levels of TmMotHY F. WALSETH,
Cyclic ADP-Ribose Long WonNg,
RicHARD M. GRAEFF, AND
Hon Cueunc LEg 287
paration of Cyclic ADP-Ribose Antagonists and TiMoTHY F. WALSETH,
dged Cyclic ADP-Ribose ROBERT AARHUS,
: Mary E. GURNACK,
Long WoNg,
Hans-GEORG A. BREITINGER,
KyLe R. GEg, anp
Hon CHEUNG LEE 294
ithesis and Hydrolysis of Cyclic ADP-Ribose by Hirosai OxamoTO,
fuman Leukocyte Antigen CD38: Inhibition of SHIN TAKASAWA,
“Hydrolysis by ATP and Physiological Significance Akira ToHGO,
* Ko Narta,
IcHiro KAaTO, AND
Naova NoGcucHt 306
'érge—Scale Production of Human CD38 in Yeast Cyrus B. MUNsHI,
y Fermentation KATHRYN B. FRYXELL,
Hon CueunG LEE, AND
W. DALE BRANTON 318
‘ge-Scale Purification of Aplysia ADP-Ribosyl- Hon CHEUNG LEE,
yclase and Measurement of Its Activity by Fluo- RicHARD M. GRAEFF,
“rimetric Assay Cyrus B. MuNsH],
TmvoraY F. WALSETH, AND
ROBERT AARHUS 331
Section IV. Flavins and Derivatives
Jtinary Riboflavin Determination by C;g Reversed- Smra-I HUANG,
hase Open-Column Chromatography MARJORIE J. CALDWELL, AND
KenNETH L. SiMpsoN 343

352



viii

TABLE OF CONTENTS

33.

34,

35.

36.

37.

38.

39.

40.

41.

Synthesis of N°-(2-Aminoethyl)-FAD, NS-(6-Car-
boxyhexyl)-FAD, and Related Compounds

Biosynthesis of Riboflavin: 3,4-Dihydroxy-2-buta-
none-4-phosphate Synthase

Biosynthesis of Riboflavin: GTP Cyclohydrolase I,
Deaminase, and Reductase

Biosynthesis of Riboflavin: Lumazine Synthase and
Riboflavin Synthase

Measurements and Characteristics of Intestinal Ri-
boflavin Transport

Purification and Properties of FAD Synthetase
from Liver

Determining Covalent Flavinylation

Purification and Characterization of 5'-Nucleoti-
dase/FAD Pyrophosphatase from Human Pla-
centa

Syntheses and Applications of Flavin Analogs as
Active Site Probes for Flavoproteins

AUTHOR INDEX

Suriect INDEX

ANDREAS F. BUCKMANN,
VICTOR WRAY, AND
ACHIM STOCKER

G. RICHTER, C. KRIEGER,
R. Vork, K. Kis,

H. Rirz, E. G6TZE, AND
A. BACHER

A. BACHER, G. RICHTER,
H. Rirz, S. EBERHARDT,
M. FISCHER, AND

C. KRIEGER

A. BACHER,

S. EBERHARDT,

M. FISCHER, S. MORTL,
K. Kis, K. KUGELBREY,
J. SCHEURING, AND

K. ScHOTT

GIANGUIDO RINDI AND
GruLia GASTALDI

DonaLp B. McCormMick,
MasanNORI Oka,

DEeLORES M. BowERs-KOMRO,

YUKIKO YAMADA, AND
HoLLy A. HARTMAN

KARrL DECKER AND
RODERICH BRANDSCH

Rrra S.-F. LEE AND
Henry C. Forp

YERRAMILLI V. S. N. MURTHY

AND VINCENT MASSEY

360

374

382

. 389

399

407

413

424

436

461
483



