Methods in Enzymology
Volume 324

ranched-Chain Amino Acids

Part B

EDITED BY
Robert A. Harris

DEPARTMENT OF BIOCHEMISTRY AND MOLECULAR BIOLOGY
INDIANA UNIVERSITY SCHOOL OF MEDICINE
INDIANAPOLIS, INDIANA

John R. Sokatch

DEPARTMENT OF BIOCHEMISTRY AND MOLECULAR BIOLOGY
THE UNIVERSITY OF OKLAHOMA
OKLAHOMA CITY, OKLAHOMA

AP

ACADEMIC PRESS
San Diego London Boston New York Sydney Tokyo Toronto




Table of Contents

 CONTRIBUTORS TO VOLUME 324 .
 PREFACE.

VOLUMES IN SERIES .

xi

XVii

- Section 1. Preparation of Substrates, Assays of Intermediates
and Enzymes, and Use of Enzyme Inhibitors

1. Synthesis and Gas Chromatography/Mass Spec-
trometry Analysis of Stercoisomers of 2-Hy-
droxy-3-methylpentanoic Acid

2. Analysis of Intracellular Metabolites as Tool for
Studying Branched-Chain Amino Acid Biosyn-
thesis and Its Inhibition in Bacteria

3. Determination of Branched-Chain L-Amino-Acid
Aminotransferase Activity ’

4. Analysis of (5)- and (R)-3-Methyl-2-oxopentanoate
Enantiomorphs in Body Fluids

5. Spectrophotometric ~ Assay  for

Branched-Chain Amino Acids

Measuring

6. Determination of Branched-Chain a-Keto Acid De-
hydrogenase Activity State and Branched-Chain
a-Keto Acid Dehydrogenase Kinase Activity and
Protein in Mammalian Tissues

7. Simultaneous Quantification of Plasma Levels of o~
Ketoisocaproate and Leucine by Gas Chromatog-
raphy—Mass Spectrometry

8. Synthesis of Methacrylyl-CoA and (R)- and (S)-3-
Hydroxyisobutyryl-CoA

9. Pathways of Leucine and Valine Catabolism in
: Yeast

OrvAL A. MAMER

SABINE EPELBAUM,
Davip M. CHIPMAN, AND
ZE’EV BARAK

PETER SCHADEWALDT
PETER SCHADEWALDT
PaiLe R. BECKETT

Naova NAkAIL,

Rumr KoBAYAsHI,
KiriLr M. Popov,
ROBERT A. HARRIS, AND
YOSHIHARU SHIMOMURA

MAaRziA GALLI KIENLE AND
FuLvio MAGNI
Joun W. HAwEs AND

EpwiN T. HARPER

J. RicHARD DICKINSON

10

23

33

40

48

62

73

80



vi

TABLE OF CONTENTS

Section II. Cloning, Expression, and Purification of Enzymes of
Branched-Chain Amino Acid Metabolism

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Isolation of Subunits of Acetohydroxy Acid Syn-
thase Isozyme III and Reconstitution of Holo-

enzyme

Branched-Chain Amino-Acid Aminotransferase of
Escherichia coli

Purification of Sodium-Coupled Branched-Chain
Amino Acid Carrier of Pseudomonas aeruginosa

Reconstitution of Pseudomonas aeruginosa High-
Affinity Branched-Chain Amino Acid Trans-
port System

Purification of Pseudomonas putida Branched-
Chain Keto Acid Dehydrogenase E1 Component

Pseudomonas mevalonii 3-Hydroxy-3-methylglu-
taryl-CoA Lyase

Human 3-Hydroxy-3-methylglutaryl-CoA Lyase

Branched-Chain «o-Keto Acid Dehydrogenase
Kinase

Expression of E1 Component of Human Branched-
Chain a-Keto Acid Dehydrogenase Complex in
Escherichia coli by Cotransformation with Chap-
eronins GroEL and GroES

Production of Recombinant Mammalian Holo-E2
and E3 and Reconstitution of Functional
Branched-Chain «-Keto Acid Dehydrogenase
Complex with Recombinant E1

Production of Recombinant E1 Component of
Branched-Chain «-Keto Acid Dehydrogenase
Complex

MARIA VYAZMENSKY,
TsioNa ELKAYAM,
DAvip M. CHIPMAN, AND
ZE’EV BARAK

Hirovukl KAGAMIYAMA AND
HipEYUuk: HAavAsHI

YosHIHIKO URATANI AND
TosHmMITsU HoSHINO

TosHmMITsu HOSHINO AND
YosHHIKO URATANI

KAatHrYN L. HESTER,
JINHE Luo, AND
Joun R. SOKATCH

HenrRy M. MIZIORKO AND
CHAKRAVARTHY NARASIMHAN

HENRY M. MIZIORKO,
CHAKRAVARTHY NARASIMHAN,
AND JACQUELINE R. ROBERTS

KiriLL M. Porov,
YOSHIHARU SHIMOMURA,
Joun W. HAwES, AND
ROBERT A. HARRIS

R. Max WynN,

JaMEs R. DAvVIE,

Jiu-L1 Sone,

JaciNta L. CHUANG, AND
Davip T. CHUANG

Jacinta L. CHUANG,
JaMEs R. DAVIE,

R. Max WYNN, AND
Davip T. CHUANG

JouN W. HAWEs,

Yu Zuao,

Kirr M. Porov,
YOSHIHARU SHIMOMURA, AND
ROBERT A. HARRIS

95

103

114

122

129

139

150

162

179

192

200



TABLE OF CONTENTS

vii

. Mammalian Methylmalonate-Semialdehyde Dehy-
drogenase

. Mammalian 3-Hydroxyisobutyrate Dehydrogenase

. 3-Hydroxyisobutyryl-CoA Hydrolase

. Mammalian Branched-Chain Acyl-CoA Dehydro-
genases: Molecular Cloning and Characterization
of Recombinant Enzymes

. 3-Hydroxy-3-methylglutaryl-CoA Reductase

. Characterization of 3-Methylcrotonyl-CoA Car-
boxylase from Plants

. Purification of p-Hydroxyisovalerate Dehydroge-
nase from Fusarium sambucinum

8. Purification and Characterization of Recombinant

3-Isopropylmalate Dehydrogenases from Ther-
mus thermophilus and Other Microorganisms

. Wild-Type and Hexahistidine-Tagged Derivatives
of Leucine-Responsive Regulatory Protein from
Escherichia coli

Natavria Y. KEDISHVILI,
GAry W. GOODWIN,
KiriLL M. Porov, AND
RoOBERT A. HARRIS

JouN W. HAWES,
Davip W. CRABB,
REeBEccA M. CHAN,
PauL M. ROUGRAFF,
RALPH PAXTON, AND
ROBERT A. HARRIS

YOSHIHARU SHIMOMURA,
TARO MURAKAMI,
Naova NAkKAIL,

Bor1 Huang,

JoHN W. HAWES, AND
ROBERT A. HARRIS

JERRY VOCKLEY,
AL-WALID A. MOHSEN,
BARBARA BINZAK,

JAN WILLARD, AND
ABpUL Fauo

Victor W. RODWELL,
MicHAEL J. BEACH,
KENNETH M. BISCHOFF,
DANIEL A. BOCHAR,
BryanT G. DARNAY,
Jon A. FRIESEN,

Jonn F. GILL,

Martisa HepL,
TuAruANDA JORDAN-STARCK,
PETER J. KENNELLY,
DongYuL KiM, AND
YuLr WanG

EvE SYRKIN WURTELE AND
Basiu J. NIkoLAU

RAINER ZOCHER

Yoko HAYASHI-IWASAKI AND
Tamo OsHIMA

ROWENA G. MATTHEWS,
Yunal CHi, :
DEvVORAH FRIEDBERG, AND
Josepr M. CaLvo

207

218

229

241

259

280

293

301

322



viil

TABLE OF CONTENTS

30.

31.

32.

33.

34.

35.

36.

37.

Purification of Branched-Chain Keto Acid Dehy-
drogenase Regulator from Pseudomonas putida

Mitochondrial Import of Mammalian Branched-
Chain a-Keto Acid Dehydrogenase Complex
Subunits

Cloning, Expression, and Purification of Mamma-
lian 4-Hydroxyphenylpyruvate Dioxygenase/a-
Ketoisocaproate Dioxygenase

Mammalian Branched-Chain Aminotransferases

Branched-Chain-Amino-Acid Transaminases of
Yeast Saccharomyces cerevisiae

Purification, Properties, and Sequencing of Amino-
isobutyrate Aminotransferases from Rat Liver

Branched-Chain Keto Acid Dehydrogenase of
Yeast :

B-Alanine Synthase, an Enzyme Involved in Catab-
olism of Uracil and Thymine

Kunarurl T. MADHUSUDHAN
AND JoHN R. SOKATCH

DEeaN J. DANNER

NicHoras P. CroucH,
MENG-HUEE LEE,

TERESA ITURRIAGAGOITIA-
BUENO, AND

CoLiNy H. MacKmnNoN

MyRA CONWAY AND
Susan HutsoN

CORINNA PROHL,
GyuLa KISPAL, AND
Roranp Lo

NaNnAvA TAMAKI,
SHIGEKO FUNMOTO SAKATA,
AND KoicHt MATSUDA

J. RicHARD DIcKINSON

THOMAS W. TRAUT

329

336

342

355

365

376

389

399

Section III. Detection and Consequences of Genetic Defects

38.

39.

40.

in Genes Encoding Enzymes of Branched-Chain Amino

Acid Metabolism

Diagnosis and Mutational Analysis of Maple Syrup
Urine Disease Using Cell Cultures

Detection of Gene Defects in Branched-Chain
Amino Acid Metabolism by Tandem Mass Spec-
trometry of Carnitine Esters Produced by Cul-
tured Fibroblasts

Molecular and Enzymatic Methods for Detection of
Genetic Defects in Distal Pathways of Branched-
Chain Amino Acid Metabolism

JaciNtA L. CHUANG AND
Davip T. CHUANG

CHARLES R. ROE AND
DiaNE S. Roe

K. MICHAEL GIBSON,
MAGDALENA UGARTE,
TosHryuxt FUKAO, AND
GRANT A. MiTCHELL

413

424

432



TABLE OF CONTENTS ix
41. Genetic Defects in E3 Component of a-Keto Acid MULCHAND S. PATEL,
Dehydrogenase Complexes Younc Soo HonG, AND
DouagLas S. KERR 453
42, Targeting E3 Component of a-Keto Acid Dehydro- MaRrk T. JOHNSON,
genase Complexes HsN-SHENG YANG, AND
MuLcHAND S. PATEL 465
Section IV. Regulation and Expression of Enzymes of
Branched-Chain Amino Acid Metabolism
43 Regulation of Expression of Branched-Chain - JEFFREY M. CHINSKY AND
Keto Acid Dehydrogenase Subunits in Perma- PAuL A. COSTEAS 479
nent Cell Lines
44. Expression of Murine Branched-Chain o-Keto Acid CHRISTOPHER B. DOERING AND
Dehydrogenase Kinase Dean J. DANNER 491
45. Regulation of Branched-Chain a-Keto Acid Dehy- Yi-SHuian HUANG AND
drogenase Kinase Gene Expression by Glucocor- Davip T. CHUANG 498
ticoids in Hepatoma Cells and Rat Liver
AUTHOR INDEX 513
SusecT INDEX 535



