Chapter 22

Retroviruses and Retroposons

22.1 Introduction

22.2 The Retrovirus Life Cycle Involves Transposition-Like Events

· A retrovirus has two copies of its genome of single-stranded RNA.

· An integrated provirus is a double-stranded DNA sequence.

· A retrovirus generates a provirus by reverse transcription of the retroviral genome.

22.3 Retroviral Genes Codes for Polyproteins

· A typical retrovirus has three genes: gag, pol, and env.

· Gag and Pol proteins are translated from a full-length transcript of the genome.

· Translation of Pol requires a frameshift by the ribosome.

· Env is translated from a separate mRNA that is generated by splicing.

· Each of the three protein products is processed by proteases to give multiple proteins.

22.4 Viral DNA Is Generated by Reverse Transcription

· A short sequence (R) is repeated at each end of the viral RNA, so the 5’ and 3’ ends are R-U5 and U3-R, respectively.

· Reverse transcriptase starts synthesis when a tRNA primer binds to a site 100 to 200 bases from the 5’ end.

· When the enzyme reaches the end, the 5’-terminal bases of RNA are degraded, exposing the 3’end of the DNA product.

· The exposed 3’end base pairs with the 3’terminus of another RNA genome.

· Synthesis continues, generating a product in which the 5’ and 3’regions are repeated, giving each end the structure U3-R-U5.

· Similar strand switching events occur when reverse transcriptase uses the DNA product to generate a complementary strand.

· Strand switching is an example of the copy choice mechanism of recombination.

22.5 Viral DNA Integrates into the Chromosome

· The organization of proviral DNA in a chromosome is the same as a transposon, with the provirus flanked by short direct repeats of a sequence at the target site.

· Linear DNA is inserted directly into the host chromosome by the retroviral integrase enzyme.

· Two base pairs of DNA are lost from each end of the retroviral sequence during the integration reaction.

22.6 Retroviruses May Transduce Cellular Sequences

· Transforming retroviruses are generated by a recombination event in which a cellular RNA sequence replaces part of the retroviral RNA.

22.7 Yeast Ty Elements Resemble Retroviruses

· Ty transposons have a similar organization to endogenous retroviruses.

· Ty transposons are retroposons, with a reverse transcriptase activity, that transpose via an RNA intermediate.

22.8 Many Transposable Elements Reside in Drosophila melanogaster

· copia is a retroposon that is abundant in D. melanogaster.

22.9 Retroposons Fall into Three Classes

· Retroposons of the viral superfamily are transposons that mobilize via an RNA that does not form an infectious particle.

· Some retroposons directly resemble retroviruses in their use of LTRs, whereas others do not have LTRs.

· Other elements can be found that were generated by an RNA-mediated transposition event, but they do not themselves code for enzymes that can catalyze transposition.

· Transposons and retroposons constitute almost half of the human genome.

22.10 The Alu Family Has Many Widely Dispersed Members

· A major part of repetitive DNA in mammalian genomes consists of repeats of a single family organized like transposons and derived from RNA polymerase III transcripts.

22.11 Processed Pseudogenes Originated as Substrates for Transposition

· A processed pseudogene is derived from an mRNA sequence by reverse transcription.

22.12 LINES Use an Endonuclease to Generate a Priming End

· LINES do not have LTRs and require the retroposon to code for an endonuclease that generates a nick to prime reverse transcription.
