Advances in
IRUS RESEARC

Edited by
L MARAMOROSCH FREDERICK A. MURPHY
artment of Entomology School of Veterinary Medicine
gers University University of California, Davis
Brunswick, New Jersey Davis, California

AARON J. SHATKIN

Center for Advanced Biotechnology and Medicine
Piscataway, New Jersey

VOLUME 48

AP

ACADEMIC PRESS -

San Diego New York Boston
London Sydney Tokyo Toronto



CONTENTS

The Molecular Biology of Coronaviruses

MicuAEL M. C. Lat aND Davip CAvaANAGH

Introduction .........couiiriiiiiiiii it it e e 1
Taxonomy and the Essential Characteristics of Coronaviridae ...... 3
Structure of Virions ..........oiiiiiiiiiii ittt 5
Nonstructural Proteins .........cccvieriiiniiiiiiinnriinnnnns 22
Replication Cycle .. ....unnnin it iiierciaieinnans 28
Genetics of CoronavirtiSes . ......ovveriiiiniinnrnrneerneennrenns 66
PerSPeCtIVES .\ e vttt e e 76
References . ......cvniiiiiiir ittt et it et i 77

The Tetraviridae
TerrY N. HanzLIK AND KARL H. J. GORDON

Introduction ........civeirurtiiiiiiirei it 101
History and Taxonomy .. ....ovvuennntninnererinaneeeennnnans 102
Virion Properties and Structure ........... ... ... i i, 106
Molecular Biology ..........iiiiiiiiiii. e e 117
Pathobiology ..o ovr et e e e i 1127
B 1eToY [0 G 133
Molecular Evolution of the Tetraviruses .................c..oo. .. 139
Of Tetraviruses and Insects: The Implications for Evolution of the

Alpha-Like VIruses :........ovviiiiiiiiiiinininiiiererennnennn. 153
Tetraviruses and Biotechnology .............c..iiiiiiiiiiniinnn. 158
Concluding Remarks .........cc.ciiiiiniiiiiiiiiiineeinnnnnns 162
References ............cccveeennn. S 163

le of Host Proteins in Gene Expression of Nonsegmented Negative Strand RNA Viruses

Bisunu P. De AND AMiva K. BANERIEE

Introduction ........ .. . i e 169
Nonsegmented nsRNA Virus Gene Expression:

Fundamental Steps .. ..vvvrrirtrrriiiiiirreireeeenneaenen 171
Involvement of Cellular Proteins in Gene Expression .............. 174

v



vi CONTENTS

IV. Concluding Remarks ........ccoiiiiiiiieriiiinnerenennnenn.. 197
References ..........coviiviiiinniiininnernanannnn e 199

New Aspecis in the Pathogenesis of Polyomavirus-induced Disease

KrisTiNa DORRIES
I Introduction .........cciuiiiioniniieinierennrneneonenannnnnns 205
II. The JCV GENOME .. ..viniiteriie e iiien e eeiianeeranannaens 206
III. JCV Genomic Subtypes . ....vvtiriiriiininnaiiinineneanannenans 215
IV. Courseof Infection .......... .ottt iiinennaann. 223
V. Concluding Remarks .........cooiiiiiiiniiiiiieiiinniiennenn, 249
References ........niiiiiiiii i i e i e 250

Viral Pathogens of the Penaeid Shrimp

Paruip C. Lon, Lourpes M. Tapray, YuaNaN Lu,
AND E. C. B. NaDALA, JR.

L Introduction ...........ccoiiiiiiniiiiiiii it 263
II. The Host Animal .. .....uuureniiiiiiieiiieiiieiianaenennns 264
III. Economic Importance ...........ooiiiiiiiiiiiiiinnennn.. e 265
IV. TheVirus Problem ...........ciiiiiriieiii i iiiiiiananna 265
V. The Viruses Involved ..........c.iuiiiiineiiieininennnnnneenns. 270
VI. Concluding Remarks and Future Directions ...................... 305
References ........oiiiiiiniii it i e 307
Nucleopolyhedrovirus Interaciions with Their Insect Hosts
Loy E. VoLrkMAN
L Infroduction ......... ...ttt ittt 313
II. Larval Lepidoptera .........ccooiiriitiinnetriiieeeenennnnenans 315
III. The Peritrophic Membrane ........ ..o, 316
IV, The MIAQub ... .vvurr ittt i it e i eeenaas 318
V. ODV Infection of the Midgut ........... ... oot iiiiiinneennn. 321
VI. Importance of 8p64 ... ...ttt 325
VII. Nucleocapsid Packaging: Why “M™? ..........c.oiiiiiineinnnenn.n. 326
VIII. Basal Laminae ..........oiiiiiitnnereiiiinieerennnennenennsans 328
IX. The Tracheal System ............ccviiiiiiiniliiiineenrnenann. 330
X. Hormonal Control of Molting and Metamorphosis ................. 333
XI. Death by Liquefaction ..................... R O 335
XII. Host Range Factors and Resistance ................ ... ... ..., 336
D I T I 5 Ty 341
XLV, SUMMATY « ittt ite e ti et tieieesnasene e eanaranaecineas 342

B Y= =5 o Vo= AP N 343



CONTENTS

Replicase-Mediated Resistance fo Plant Virus Disease

PETER PALUKAITIS AND MILTON ZAITLIN

Tntroduction ...ttt e
Characterization of the Resistance ............... ... ..ot
Proposed Mechanisms of Resistance .....................coovint,
Agricultural Applications of Replicase-Mediated Resistance ........
Potential Environmental Concerns ............coieviiniiieennnnnas
Future Prospects for Replicase-Mediated Resistance ...............
S oy g 0e =)< R

vii

349
351
362
369
370
373
374

379



