
ANNUAL REVIEW OF 
BIOCHEMISTRY 

VOLUME 67, 1998 

CHARLES C. RICHARDSON, Editor 
Harvard Medical School 

JOHN N. ABELSON, Associate Editor 
California Institute of Technology . 

CHRISTIAN R. H. RAETZ, Associate Editor 
Duke University Medical Center 

JEREMY W. THORNER, Associate Editor 
University of California, Berkeley 

http://www.AnnualReviews.org science@annurev.org 650-493-4400 

ANNUAL REVIEWS 4139 EL CAMINO WAY P.O. BOX 10139 PALO ALTO, CALIFORNIA 94303-0139 



Annual Review of Biochemistry 
Volume 67 ( 1998) 

CONTENTS 

AN AceiDENTAL BIOCHEMIST, Edwin G. Krebs xm 

HIV-1: FIFTEEN PROTEINS AND AN RNA, AlanD. Franke! and 
lohn A. T. Young 

SPHINGOLIPID FUNCTIONS IN SACCHAROMYCES CEREVISIAE: 
COMPARISON TO MAMMALS, Robert C. Dickson 

TRANSPORTERS OF NUCLEOTIDE SUGARS, ATP, AND NUCLEOTIDE 

SULFATE IN THE ENDOPLASMIC RETICULUM AND GOLGI 

APPARATUS, Carlos B. Hirschberg, Phiflips W. Robbins, and 

27 

Claudia Abeijon 49 

RIBONUCLEOTIDE REDUCTASES, A. Jordan and P. Reichard 71 

MODIFIED ÜLIGONUCLEOTIDES: SYNTHESIS AND STRATEGY FOR 

USERS, Sandeep Verma and Fritz Eckstein 99 

THE MOLECULAR CONTROL OF ClRCADIAN BEHAVIORAL RHYTHMS 

AND THEIR ENTRAINMENT IN DROSOPHILA, Michael W. Young 135 

RIBONUCLEASE P: UNITY AND DIVERSITY IN A tRNA PROCESSING 

RIBOZYME, Daniel N. Frank and Norman R. Pace 153 

BASE FLIPPING, Richard J. Roberts andXiaodong Cheng 181 

THE CAVEOLAE MEMBRANE SYSTEM, Richard G. W. Anderson 199 

HOW CELLS RESPOND TO INTERFERONS, George R. Stark, 
/an M. Kerr, Bryan R. G. Williams, Robert H. Silverman, and 
Robert D. Schreiber 227 

NUCLEOCYTOPLASMIC TRANSPORT: THE SOLUBLE PHASE, 

Iain W. Mattaj and Ludwig Englmeier 265 

ROLE OF SMALL G PROTEINS IN YEAST CELL POLARIZATION AND 

WALL BIOSYNTHESIS, Enrico Cabib, Jana Drgonod, 
and Tomds Drgon ' 307 

RNA LOCALIZATION IN DEVELOPMENT, Arash Bashirullah, 
Ramon_a L. Cooperstock, and Howard D. Lipshitz 335 

BIOCHEMISTRY AND GENETICS OF VON WILLEBRAND FACTOR, 

J. Evan Sadler 395 

(continued) v 



vi CONTENTS (continued) 

THE UBIQUITIN SYSTEM, Avram Hershko and Aaron Ciechanover 425 

PHOSPHOINOSITIDE KINASES, David A. Fruman, Rache[ E. Meyers, 
and Lewis C. Cantley 481 

THE GREEN FLUGRESCENT PROTEIN, Roger Y. Tsien 509 

ALTERATION OF NUCLEOSOME STRUCTURE AS A MECHANISM OF 

TRANSCRIPTIONAL REGULATION, J. L. Workman and 
R. E. Kingston 545 

STRUCTURE AND FUNCTION IN GROEL-MEDIATED PROTEIN 

FOLDING, Paul B. Sigler, Zhaohui Xu, Hays S. Rye, 
Steven G. Burston, Wayne A. Fenton, and Arthur L. Horwich 581 

MATRIX PROTEOGLYCANS: FROM MOLECULAR DESIGN TO 

CELLULAR FUNCTION, Renato V. lozzo 609 

G PROTEIN-COUPLED RECEPTOR KINASES, Julie A. Pitcher, 
Neil J. Freedman, and Robert J. Lefkowitz 653 

ENZYMATIC TRANSITION STATES AND TRANSITION STATE ANALOG 

DESIGN, Vern L. Schramm 693 

THE DNA REPLICATION FORK IN EUKARYOTIC CELLS, Shou Waga 
and Bruce Stillman 721 

TGF-ß SIGNAL TRANSDUCTION, J. Massague 753 

PATHOLOGie CONFORMATIONS OF PRION PROTEINS, Fred E. Cohen 
and Stanley B. Prusiner 793 

THE AMP-ACTIVATED/SNF1 PROTEIN KINASE SUBFAMILY: 

METABOLie SENSORS OF THE EUKARYOTIC CELL?, D. Grahame 
Hardie, David Carling, and Marian Carlson 821 

INDEXES 

Author Index 

Subject Index 

Cumulative Index of Contributing Authors, Volumes 63-67 

Cumulative Index of Chapter Titles, Volumes 63-67 

857 

920 

959 

962 


