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Coronaviruses (CoVs) are important human and animal pathogens mainly causing respiratory and enteric infections with 

diverse severity. The presence of CoVs in bats, as animal reservoirs, and their ability for interspecies transmission have re

cently led to the emergence of novel CoVs responsible for epidemics in humans and livestock. 

In order to develop protection strategies against CoV infections, our laboratory is interested in the identification of (i) 

Viral factors involved in virulence and (ii) Host signaling pathways contributing to pathogenesis, using human coronavi

ruses SARS- and MERS-CoVs as model systems. 

SARS-CoV causes a lethal disease in humans characterized by exacerbated inflammatory response and extensive lung 

pathology. In addition to protein components, viral genomes can also encode non-coding RNAs (ncRNAs) differing in 

size, biogenesis, and function, which are not necessarily comparable to those produced by host cells. To address the 

relevan ce of small ncRNAs in SARS-CoV pathology, we deep sequenced RNAs from the lungs of infected m ice that repro

duce the pulmonary pathology observed in humans and discovered three 18-22 nt small viral RNAs (svRNAs). The three 

svRNAs were derived from the nsp3 (svRNA-nsp3.1 and 3.2) and N (svRNA-N) genomic regions of SARS-CoV. Production 

of SARS-CoV svRNAs was cell-type and host species independent, but it was dependent on the extent of viral replication. 

Biogenesis of svRNAs was independent of host RNase 111 nucleases, Drosha and Dicer, which are responsible for miRNA 

canonical processing, suggesting that svRNA synthesis was mainly dependent on alternative mechanisms involving viral 

proteins or cellular factors induced during infection. The three svRNAs bound to specific target sequences in the 3' UTR 

of a reporter mRNA, negatively regulating its expression, which suggested a potential for post-transcriptional silencing 

similar to cellular miRNAs. lnhibition of svRNA-N in vivo with antisense oligonucleotides significantly reduced infla m-
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matory cell infiltration and edema in the lung. Accordingly, a significant decrease in the expression of pro-intlammatory 

cytokines CCL2, IL-6 and CXCL 1 O was al so observed. Together, these data indicate that svRNAs contribute to SARS-CoV 

pathogenesis and highlight the potential of svRNA-N antagomirs in antiviral therapy. 

MERS-CoV currently represents for WHO a public health emergen ce of international concern beca use of its high patho

genicity, causing severe pneumonia with a case fatality rate of -36%, and its pandemic potential. CoV accessory proteins 

are not essential for replication in cell culture, but have been involved in virus pathogenicity in vivo. We found that MERS

CoV 4b protein was required to prevent an NF-KB-dependent response during infection. In wild-type virus infected cells, 

4b localized to the nucleus, while NF-KB was retained in the cytoplasm. In contrast, in the absence of 4b or in the pres

ence of cytoplasmic 4b proteins mutated in its nuclear localization signal (NLS), NF-KB was translocated to the nucleus 

leading to a significant increase in the expression of pro-intlammatory cytokines, as compared to the wt infection. lnter

estingly, we also found that 4b interacted in an NLS-dependent manner with a4-karyopherin (KPNA4), which is known to 

translocate the NF-KB protein complex into the nucleus. Binding of 4b to KPNA4 during infection inhibited its interaction 

with NF-KB-p65 subunit, thus preventing NF-KB nuclear import. As a consequence of 4b nuclear translocation, KPNA4 

protein was also retained in the nucleus. Thereby we propose a model where 4b outcompetes NF-KB for KPNA4 binding 

and translocation into the nucleus as a mechanism of interference with the NF-KB-mediated innate immune response. 
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