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The potent type I interferon (IFN) 
response to viral infection has recently 
been shown to depend on the recogni-
tion of viral nucleic acids not only by 
membrane-associated Toll-like recep-
tors, but also by the cytoplasmic RNA 
helicases RIG-I (retinoic-acid-induc-
ible protein I) and MDA5 (melanoma 
differentiation-associated protein 5). 
However, it remains controversial 
how RIG-I and MDA5 discriminate 
between self and non-self RNAs. Two 
papers in Science report that, contrary 
to popular belief, 5′-triphosphate 
RNA, and not viral replication or 
the formation of double-stranded 
(ds)RNA, is the key to viral recogni-
tion by RIG-I.

Influenza A virus normally 
inhibits IFN production by infected 
cells through the action of the viral 
protein NS1. Pichlmair et al. showed 
that neither wild-type influenza A 
virus nor a mutant virus lacking NS1 
produced dsRNA in infected cells. By 
contrast, NS1 was unable to inhibit the 
IFN response to Semliki Forest virus, 
which generates high levels of dsRNA. 

Therefore, neither IFN induction nor 
the inhibitory effect of NS1 correlates 
with the presence of dsRNA, but IFN 
responses were induced by genomic 
single-stranded (ss)RNA purified 
from influenza virions (flu vRNA). 
Hornung et al. showed that in vitro-
transcribed ssRNA and dsRNA with 
a 5′ triphosphate could induce IFNα 
production by monocytes, but that the 
response was abrogated by dephos-
phorylation of the 5′ end, synthetic 
‘capping’ of the RNA or nucleoside 
modification of RNA. Similarly, in 
the study by Pichlmair et al., the IFN 
response to flu vRNA was abrogated 
by treatment with a phosphatase 
(presumably by dephosphorylation 
of the 5′ triphosphate). Therefore, 
both groups propose that the 5′ 
triphosphate in viral RNA might be 
responsible for IFNα induction by 
some viruses.

Hornung et al. showed that 
whereas wild-type and MDA5-defi-
cient cells produce large amounts of 
IFNβ in response to 5′-triphosphate 
RNA, no response was detected in 

RIG-I-deficient cells or cells express-
ing a dominant-negative RIG-I 
mutant. By contrast, overexpression 
of RIG-I increased the IFN response. 
The role of RIG-I in the detection of 
5′-triphosphate viral RNA was also 
shown by Pichlmair et al.; RIG-I 
directly bound flu vRNA in vitro but 
formed a less stable complex with 
phosphatase-treated vRNA. Also, both 
groups showed that a 5′-triphosphate 
RNA could immunoprecipitate RIG-I, 
but not if the 5′-triphosphate group 
was enzymatically removed.

Both groups conclude that non-self 
versus self discrimination of RNA 
by RIG-I depends on the presence 
or absence of a 5′-triphosphate end, 
respectively. Many RNA viruses have 
uncapped RNAs bearing 5′ triphos-
phates, whereas uncapped, unmodi-
fied 5′ triphosphates are mainly absent 
from self RNAs owing to the addition 
of a 7-methyl-guanosine cap or nucle-
oside modification. However, picor-
naviruses, which are recognized by 
MDA5 rather than RIG-I, do not pro-
duce 5′-triphosphate RNA. Notably, 
human 7SL RNA (which is present at 
high copy numbers in the cytosol but 
does not induce an IFN response) has 
a 5′-triphosphate end; this indicates 
that other features of RNA (such as 
nucleoside modification or unknown 
alternatives) must also contribute to 
the distinction of self and viral RNA 
by the RNA helicases.
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