
Methods in Enzymology 

Valurne 282 

ins and Coenzymes 
Part L 

EDITED BY 

Donald B. McCormick 
DEPARTMENT OF BIOCHEMISTRY 

EMORY UNIVERSITY 

ATLANTA, GEORGIA 

lohn W. Suttie 
DEPARTMENTS OF BIOCHEMISTRY AND NUTRITIONAL SCIENCES 

UNIVERSITY OF WISCONSIN-MADISON 

MADISON, WISCONSIN 

Conrad Wagner 
DEPARTMENT OF VETERANS AFFAlRS MEDICAL CENTER 

AND DEPARTMENT OF BJOCHEMISTRY 

V ANDERBILT UNIVERSITY SCHOOL OF MEDICINE 

NASHVILLE, TENNESSEE 

ACADEMIC PRESS 
San Diego London Boston New York Sydney Tokyo Toronto 



Table of Contents 

TO VüLUME 282. ix 

xiii 

XV 

Section I. Vitamin A 
Generation and Clb.aracterization of Cellular Reti- ANDREW W. NoRRIS AND 

noic Acid-Binding Proteins from Escherichia coli ELLEN LI 3 
Expression Systems 

Generating and Characterizing Retinoid Receptors MARGARET CLAGETT-DAME 
from Escherichia coli and Insect Cell Expres- AND JoYCE J. REPA 13 
sion Systems 

Expression and Characterization of Retinoid EuzABETH A. ALLEGRETTO 
Receptors in Y east AND RrcHARD A. HEYMAN 25 

Use of in Situ Hybridization Techniques to Study ANNIE RowE AND 
Embryonie Expression of Retinoid Receptors P AUL M. BRICKELL 
and Binding Proteins 

Use of Quantitative Polymerase Chain Reaction to NICOLETTA FERRARI, 
Study Retinoid Receptor Expression GroRGIO VmALI, AND 

ULRICH PFEFFER 

Use of Quantitative Polymerase Chain Reaction to 
Study Cellular Retinoic Acid-Binding Protein-li 
mRNA Expression in Human Skin 

LUBING ZHOU, 
GAIL ÜTULAKOWSKI, AND 
CATHERINE Y. LAU 

Use ofTransgenic Mice to Study Activation ofReti- LESZEK WoJNOWSKI AND 

33 

48 

64 

noic Acid-Responsive Promoters ANDREAS ZIMMER 77 

Use of Transgenie Mice to Eliminate Retinoic Acid MITINORI SAITOU, 
Receptor Funct:ion in Specific Tissues TOSHIHIRO TANAKA, AND 

AKIRA KAK.IZUKA 85 

Use of Reporter Cells to Study Endogenaus Reti- MICHAEL A. WAGNER 98 
noid Sources in Embryonie Tissues 

Preparation of Radiolabeled 9-cis- and all-trans- PRA VEEN K. TADIKONDA AND 
Retinoids HECTOR F. DELucA 108 

V 



vi TABLE OF CONTENTS 

11. Identification and Quantification of Retinoic Acid XIANG-DoNG W ANG AND 
and Other Metabolites from ß-Carotene Excen- NoRMAN I. KRINSKY 117 
tric Cleavage in Human Intestine in Vitra and 
Ferret Intestine in Vivo 

12. Assessing Metabolism of ß-[13C]Carotene Using RoBERT S. PARKER, 
High-Precision Isotope Ratio Mass Spectrometry J. THOMAS BRENNA, 

Joy E. SwANSON, 
KEITH J. GOODMAN, AND 
BoNNIE MARMOR 130 

13. Atmospheric Pressure Chemical Ionization and 
Electron Capture Negative Chemical Ionization 
Mass Spectrometry in Studying ß-Carotene Con
version to Retinol in Rumans 

GUANOWEN TANG, 
BRUCE A. ANDRIEN, 
GREGORY G. DOLNIKOWSKI, 
AND RoBERT M. RusSELL 

Section II. Vitamin D 

14. Synthesis of [3a-3H]Vitamin D3 and 1a,25-Dihy- RAHUL RAY AND 
droxy[1.ß-3H]Vitamin D3 MICHAEL F. HoucK 

15. Assay of 1,25-Dihydroxyvitamin D3 from Serum MArrHEw J. HECKMAN AND 

140 

157 

Samples: Use of Receptor-Binding or Enzyme- HECTOR F. DELucA 164 
Coupled Reporter Analysis 

16. Quantitatiion of 25-Hydroxyvitamin D and 1,25-Di- BRUCE W. HoLus 
hydroxyvitamin D by Radioimmunoassay Using 
Radioi01dinated Tracers 

17. Assay of Vitamin D Derivatives and Purification of Y OSHIHIKO ÜHY AMA, 
Vitamin D Hyd.roxylases SHIN-ICHI HAYASHI, 

EMIKO UsUI, 
MITSUHIDE NOSHIRO, AND 

174 

KYU-IcHIRO ÜKUDA 186 

18. Assay of 25-Hydroxyvitamin D 1a-Hydroxylase MATTHEW J. HECKMAN AND 
and 24-Hydroxylase HECTOR F. DELUCA 200 

19. Molecular Cloning of Vitamin D3 Hydroxylases MITSUHIDE NOSHIRO, 
YOSHIHIKO ÜHYAMA, 
EMIKO UsUI, 
MEGUMI AKIYOSHI-SH!BATA, 
Y OSHIYASU YABUSAKI, AND 
KYU-IcHIRO ÜKUDA 213 

20. RoJe of 1.a,25-Dihydroxyvitamin D3 in Osteoclast TATSUO SUDA, 
Differentiation and Function EIJIRO JIMI, 

lcHIRO NAKAMURA, AND 
NAOYUKI TAKAHASHI 223 

21. Assay of Direct Effect of 1,25-Dihydroxyvitamin D 3 J. GARY MESZAROS AND 
on Calcium Ion Influx into Cultured Osteobiasts MARY C. FARACH-CARSON 236 



TABLE OF CONTENTS 

Section III. Vitamin E 

E Status and Immune Function ALISON ßEHARKA, 
SUSAN REDICAN, 
LYNETTE LEKA, AND 

vii 

SIMIN NIKBIN MEYDANI 247 

Irill,ibiti<m of Platelet Adhesion as Functional Test MANFRED STEINER 264 
Vitamin E Status 

NüRIKO NooucHI AND 
ETsuo NIKI 271 

Proteins: Purification and AsiM K. DuTTA-RoY 278 

as Urinary MANFRED ScHULTZ, 
MARCEL LEIST, 
ANGELIKA ELSNER, AND 
REGINA BRIGELIUS-FLOHE 297 

Section N. VitaminK 

p,,~;lnr>oticm of Vitamin K-Dependent Carboxylase KATHLEEN L. BERKNER AND 
Cultured Cells BETH A. McNALLY 313 

of Native Bovine Carboxylase and B. C. FURIE, 
and Purification of Recombinant A. KuuoPULos, 

D. A. RoTH, 
I. SumuRA, 
C. T. W ALSH, AND 
B. FURIE 

]''urifi,cation of y--Glutamyl Carboxylase from Bo- SHEUE-MEI Wu, 
vine Liver VASANTHA P. 

MUTUCUMARANA,AND 

333 

DARREL W. STAFFORD 346 

ofVitamin K-Dependent CarboxylaseActiv- RoGER J. T. J. HouBEN, 
ity in Hepatic and Extrahepatic Tissues BERRY A. M. SouTE, AND 

CEES VERMEER 358 

FRANCIS J. CASTELLINO AND 
JIE-PING ÜENG 369 

MARGARET E. BENTON AND 
J. W. SUTTIE 384 

<!:"':!> p,,,~;,fi,.,,t;",n ofWarfarin-Sensitive VitaminK Epox- REIDAR WALLIN AND 
ide Reductase THOMAS M. GuENTHNER 395 



viii TABLE OF CONTENTS 

34. Determination of VitaminK Compounds in Plasma KENNETH W. DAVIDSON AND 
or Serum by High-Performance Liquid Chroma- JAMES A. SADOWSKI 408 
tography Using Postcolumn Chemical Reduction 
and Fluorimetric Detection 

35. Assay of Phylloquinone in Plasma by High-Perfor- P. T. McCARTHY, 
mance Liquid Chromatography with Electro- D. J. HARRINGTON, AND 
chemical Detection M. J. SHEARER 

36. Assay of Menaquinones in Plasma Utilizing Dual- STEPHEN J. HoDGES 
Electrode Electrochemical Detection 

37. Assay of Phylloquinone and Menaquinones in Hu- Yun UsUJ 
man Liver 

38. Determination of Phylloquinone in Foods by High- SARAH L. BooTH AND 
Performance Liquid Chromatography JAMES A. SADOWSKI 

39. Assay of Menaquinones in Bacterial Cultures, Stool J OHN M. CoNL Y 
Samples, and Intestinal Contents 

AUTHOR INDEX 

SuBJECT INDEX 

421 

434 

438 

446 

457 

467 

491 


