
IN 

ucleic Ac:id Research 
nd Molecul.ar Biology 

by 

WALDO E. COHN 
Biology Division 

Oak Ridge National Labaratory 
Oak Ridge, Tennessee 

Volume 56 

KIVIE MOLOAVE 
Department of Molecular Biology 

and Biochemistry 
University of Califomia, Irvine 

lrvine, Califomia 

ACADEMIC PRESS 
San Diego London Boston New York 
Sydney Tokyo Toronto 



ix 

xi 

Genome Reorganization in Ciliated 
'-'''"'L.u·u: The Transposon Link ............. . 

Lawrenee A. Klohuteher and Glenn Herrlek 

I. Genome Organization and Reorganization in Ciliates . . . . . . . . . . . . . . 3 
II. Organization ofEliminated DNA Sequences . . . . . . . . . . . . . . . . . . . . . . 8 

III. Mechanisms of Intemal Eliminat:ed Sequence Excision . . . . . . . . . . . . . 19 
IV. Possible Functions oflntemal Eliminated Sequences . . . . . . . . . . . . . . . 44 
V. Evolution of Ciliate Interna! Eliminated Sequences by the Invasion, 

Bloom, Abdication, and Fading of Transposans . . . . . . . . . . . . . . . . . . . . 46 
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 

DNA Excision Repair Assays 

David Mu and Aziz Sanear 

63 

I. In Vitra Assays . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 
II. In Vivo Assays . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73 

III. Conclusion ...................... , . . . . . . . . . . . . . . . . . . . . . . . . . . . 78 
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78 

The Mitochondrial Uncoupling Protein: 
and Genetic Studies ..... 83 

Daniel Riequier and Frederie Bouillaud 

I. The Uncoupling Protein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85 
II. The Uncoupling Protein Gene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96 

111. Conclusions and Perspectives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105 
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106 

V 



vi CONTENTS 

Molecular Regulation of Cytokine Gene Expression: 
Interferon-)' as a Model System .................. 109 

Howard A. Young and Paritosh Ghosh 

I. Extracellular Signals That Modulate IFN-')' Production . . . . . . . . . . . . . 111 
II. The Role ofDNA Methylation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114 

III. IFN-')' Promoter Structure and Regulatory Elements . . . . . . . . . . . . . . . 119 
IV. Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124 

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125 

RecA Protein: Structure, IFunction, and Role in 
Recombinational DNA Repair .......... . 

~;:;:;:0· ~~;;:;~~~ ;~;t~~b~·~~ .......... . 
II. The Structure of RecA Protein ...... '::-: :~ ..................... . 

III. RecA Protein Interactions with Its Ligauds iri Vitra; 
Biochemical Approaches ................ : ..................... . 

IV. RecA Protein-mediated DNA Strand Exchange ................... . 
V. Interaction of RecA Protein with Other Proteins .................. . 

VI. Other Functions of RecA Protein in Vivo ........................ . 
VII. Epilogue: Relating RecA Biochemistry to DNA Repair ............. . 

References ................................................... . 

Molecular Biology of Axon-Giia lnteractions 

129 

130 
138 

171 
184 
200 
208 
210 
213 

in the Peripheral Nervous System ................ 225 

Verdon Taylor and Ueli Suter 

I. Axon-Glial Interactions during Neural Grest Development.......... 227 
II. Regulation of Schwann Gell Proliferation and Differentiation 

by Growth Factors and Their Receptors . . . . . . . . . . . . . . . . . . . . . . . . . . 229 
III. Role of the Extracellular Matrix in PNS Development . . . . . . . . . . . . . . 233 
N. Myelination as a Speciality of Axon-Schwann Gell Interactions . . . . . . 235 
V. Transcriptional Regulation of Axon-Schwann Gell Interactions . . . . . . 243 

VI. Degeneration and Regeneration in the Nervous System . . . . . . . . . . . . . 246 
VII. Axon-Schwann Gell Interactions as a Bilateral Gommunication . . . . . . 248 

VIII. Mechanisms of Membrane Sorting in Myelinating Schwann Cells . . . . 249 
IX. Future Perspectives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 249 

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250 



vü 

n of Eukaryotic Messenger RNA Turnever 257 

"";:u'".,u'"""' E. Rajagopalan and James S. Malter 

Measurement of mRNA Decay Flates ........................... . 
Cis Elements ................................................ . 
Trans Factors ............................................... . 

. ~;~:::::~~~~~~~=;; ~. ~~~s. ~~~.1~.t~~~ ~~.s: .......... . 
Summary ................................................... . 
References .................................................. . 

and Atypical Families of Type I Interferons 
mmals: Comparative FIUnctions, Structures, and 

258 
267 
273 

281 
282 
283 

nary Relationships . . . . . . . . . . . . . . . . . . . 287 

} R. Michael Roberts, Limin Liu and Andrei Alexenko 

Interferon-w . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 291 
Interferon--r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295 
Comparison of Structures of IFN-w and IFN--r with Other 
Type I Interferons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304 
Evolution of IFNW and IFNT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 309 
Chromosomal Location and Linkage of IFNW and IFNT . . . . . . . . . . . 317 
Other Atypical Type I lnterferoiJLs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 318 
ls There a Human IFN--r? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319 
Concluding Remarks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 320 
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 320 

:r;o;lQonPirnl Transcription Factcrs for RNA Polymerase II .. 327 

Ronald C. Conaway andJmm Weliky Conaway 

. . . I. TFIID and Formation of the First Stahle Intermediate in Assembly 
of the Preinitiation Complex .. 00 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 328 
TFIIB and Selective Binding of RNA Polymerase II to the TFIID-Core 
Promoter Complex .......... 00 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 330 
TFIIF and Assembly of the Acbive Preinitiation Complex . . . . . . . . . . . 330 

:·::: .... Roles of TFIIE and TFIIH in Formation and Activation of the Fully 
··· · · · Assembled Preinitiation Complex . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 332 

Overview of RNA Polymerase II General Elongation Factors . . . . . . . . 335 
Sn and Nascent Transcript Cleavage . . . . . . . . . . . . . . . . . . . . . . . . . . . . 336 
The Elongation Activity of TFIIF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 7 
The Elongin (Sill) Complex and von Hippel-Lindau Disease . . . . . . . 338 



vili CONTENTS 

IX. ELL and Acute Myeloid Leukemia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 340 
References................................................... 341 

Biochemistry and Molecular Genetics 
of Cobolamin Biosynthesis ....... . 

Michelle R. Rondon, Jodi R. Trzebiatowski and 
Jorge C. Escalante-Sernerena 

0 0 0 0 0 0 0 347 

I. Nomenclature of Corrinoids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 349 
11. Diversity of Coninoids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 350 

III. Cobamide-producing Orglmisms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352 
IV. Cobalamin-dependent Reactions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352 
V. Biochemistry of Cobalami:n Synthesis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 354 

VI. Molecular Genetics of Cobalamin Synthesis . . . . . . . . . . . . . . . . . . . . . . 369 
VII. Regulation of Cobalamin Synthesis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 76 

VIII. Concluding Remarks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 78 
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 380 

INDEX . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 385 


