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ENHAA, | Generation of recombinant rotaviruses encoding a split NanoLuc peptide tag

Title (A7 FNanoLue R 7 F R ¥ V2 RETHHETHBRA DS U1 ADEH)

BXABEOES
[H ® (Purpose))

Qur previous study reported the use of a rotavirus (RV) reverse genmelics system to generate protolype
NanoLuc luciferase (NLuc) reporter RV (rSA11-NLuc} expressing simian RY SAl1 NSP1-NLuc chimeric reporier
protein. However, viral replication of rSATi-NLuc was lower than a parenial virus and the NLuc gene was
unstably maintained in the viral genome. Thus, the prototype reporier RV might impede [urther RV
biological study. Here. we established a quantitative reporier RV (rSA11-HiBiT) with a phenotype similar
to wild-lype virus. In addition. we generated recombinant human reporter RV {(rQOdeliaNSP1-A8T9-HiBiT)
which lacked 879 bp corresponding to 293 as at C-terminal end of RV Odelia NSPI for a better understanding
of the funciional domain{(s) ol Human RV NSP1 to viral replication and intracellular innate signaling
pathways.

(Hikie SNz akAT (lethods/Results))

HiBiT reporter virus was generated by inserting HiBiT peptide tag within C-terminal end of NSP1 gene.
Using reverse genetics system we cotld generate recombinrant rSAII-HiBIiT. The replication kinetics ef
rSAFI-UiBiT were similar to those of wild-type virus in simian MAT04 and human HT29 cells. rSALI-HiBiT
was then serially passaged to lest genefic stability. Viral replicalion, Nluc activity, and the
electrophoretic of dsRNA genome of rSAI1-HiBiT from passage 5 and 10 demonstrated that HiBiT peptide
tag was stably maintained in rSAl11-HiBiT. The rSall-HiBiT precisely replicated as a parental virus Ja
vitro when compared to wild-type virus in various human and simian cell lines. Western blotting resulls
confirmed that the expression level of NSPI-HiBiT chimeric protein was similar to native NSPl prolein
and NSPI-HiBiT prolein could also induce the degradation of IRF3 in infecied cells to support viral
replication similarly as wild-lype virus.

To better understand human RV NSPL functions, we generated rQdelia-HiBiT virus which lacked 879 bp
corresponding to 293 aa at {-terminal end of Odelia NSPI by using reverse genetics sysiem The replicalion
of r0deliaNSP1-A879-HiBiT was lower than the parental virus, suggesting that the deleted 293 aa sequence
at C-terminal Odelia NSP1 contaims the Tfunctional domain({s) for viral replication. Mouse embryonic
fibroblast TBKI1 deficient cells (IFN deficient cells} were infected with r0deliaNSPI-A8TO-HiBiT and
subsequently evaluated for viral replication and NLuc activity. Viral titers and NLuc activity of
r0deliaNSP1-A87T9-HiBiT were higher in IFN deficient cells than wild-type cells. indicating that IFN
pathway contributes te human RV replication. Meanwhile the titers of wild-type virus in both cell lines
are higher than rOdeliaNSP1-A879-HiBiT. indicating that deletion of 293 aa sequence at (-terminal
Odelia NSP! affects viral replication not only via IFN pathway bul also another mechanisms.

(#% & (Conclusion))
Recombinant simian and human reporier RVs expressing a split NanoLuc peptide lag were gemerated. The
stable tSAl1-HiBiT virus generated in this study is a powerful tool for novel antiviral drug or
peuiralizing antibody screening for RVs. In addition, this recombinant virus will provide a robust
platform for the development of therapeutic measures against RV infection. Moreover, a split NanoLuc
peptide tag can be used to identify the proper sites at where the transgenes could be inserted into
viral profeins.
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