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What’s a virus?
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What’s a virus?
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DNA% % : dsDNAViruses, ssDNA Viruses

RNAE 4 : dsRNAViruses, (+)ssRNAViruses,

(-)ssRNA Viruses
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Broad-Spectrum Antiviral Therapeutics

Todd H. Rider*, Christina E. Zook, Tara L. Boettcher, Scott T.Wick, Jennifer S. Pancoast, Benjamin D.Zusman

Lincoln Laboratory, Massachusetts Institute of Technology, Lexington, Massachusetts, United States of America

» We have developed a new broad-spectrum antiviral
approach, dubbed Double-stranded RNA (dsRNA)
Activated Caspase Oligomerizer (DRACO) that
selectively induces apoptosis in cells containing viral
dsRNA, rapidly killing infected cells without harming
uninfected cells.



Broad-Spectrum Antiviral Therapeutics

» The first process involves dsRNA detection in the
interferon pathway.

» Most viruses have double- or single-stranded
RNA(ssRNA) genomes and produce long dsRNA helices
during transcription and replication; the remainder of
viruses have DNA genomesand typically produce long
dsRNA via symmetrical transcription. In contrast,
uninfected mammalian cells generally do not produce long
dsRNA (greater than ,21-23 base pairs) .



Broad-Spectrum Antiviral Therapeutics

» The second natural process used by our approach is one
of the last steps in the apoptosis pathway

» In its simplest form,a DRACO is a chimeric protein with
one domain that binds to viral dsRNA and a second
domain (e.g., a procaspase-binding domain or a
procaspase) that induces apoptosis when two or more
DRACOs crosslink on the same dsRNA. If viral dsRNA is
present inside a cell, DRACOs will bind to the dsRNA
and induce apoptosis of that cell. If viral dsRNA is not
present inside the cell, DRACOs will not crosslink and
apoptosis will not occur



QUESTION

» Why viruses produce long dsRNA but not
endogenous ones?

» My answer: Positive-strand RNA, dsRNA, or DNA
viruses produce dsRNA. It is widely assumed that dsRNA
is generated by viral RNA polymerases either as an
intermediate in genome replication (RNA viruses) or as
an erroneous product due to converging bidirectional
transcription (DNA viruses)

Negative-strand RNA viruses does not produce dsRNA.
(Double-Stranded RNA Is Produced by Positive-Strand RNA Viruses and DNA Viruses but Not in

Detectable Amounts by Negative-Strand RNAViruses)



Antisense RNA: function and fate of
duplex RNA in cells of higher
eukaryotes
In single-stranded RNA (ssRNA) viruses, the
replicative intermediates often consist of dsSRNA.
In dsRNA viruses, the genome itself is the
source of dsRNA.
For DNA viruses, dsRNA arises most often as a
result of converging bidirectional transcription.
Such RNAs produced from overlapping regions
give rise to complementary transcripts.
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