







December 11th, 2018



Dear Editor,


We have submitted our manuscript “Rescue of recombinant Zika virus from a bacterial artificial chromosome cDNA clone” by Ávila-Pérez et al., which we would like to be considered for publication at Journal of Visualized Experiments (JoVE).

Like with other flaviviruses, the generation of Zika virus (ZIKV) full-length infectious cDNA clones has been hampered due to the toxicity of viral sequences during its amplification in bacteria. To overcome this problem, we have developed a non-traditional approach based on the use of a bacterial artificial chromosomes (BAC). Using this approach, the full-length cDNA copy of the ZIKV strain Rio Grande do Norte Natal (ZIKV-RGN) was generated from four synthetic DNA fragments and assembled into the single-copy pBeloBAC11 plasmid under the control of the human cytomegalovirus (CMV) immediate-early promoter. The assembled BAC cDNA clone was stable during propagation in bacteria and infectious recombinant (r)ZIKV was recovered in Vero cells after transfection of the BAC cDNA clone using Lipofectamine 2000. The protocol described here provides a powerful methodology for the generation of infectious clones of flaviviruses, including ZIKV, and other positive-strand RNA viruses, particularly those with large size genomes and stability problems during its propagation in bacteria.

[bookmark: _GoBack]Our approach to generate rZIKV presents the following advantages over previously described methods: i) The BAC plasmid pBeloBAC11, derived from the E. coli F-factor, allows the stable maintenance in bacteria of large and/or instable cDNAs due to its strictly controlled replication, leading to one or two copies per cell, that minimize the toxicity problem associated with several flavivirus sequences. ii) The manipulation and modification of the BAC cDNA clone is essentially similar to that of conventional plasmids with slight modifications due the large size of BAC cDNA clones and the presence of the plasmid in only one or two copies per cell. Notably, the BAC cDNA clone can also be modified into E. coli by homologous recombination using the Red recombination system. iii) The expression of ZIKV vRNA under the control of the RNA polymerase II-driven human CMV promoter33 allows the intracellular expression of capped vRNA and the recovery of infectious virus without the need of an in vitro transcription step. iv) Infectious rZIKV is generated after direct transfection of susceptible cells (e.g. Vero) with the BAC cDNA clone. Due that DNA transfection in mammalian cells is more efficient than RNA transfection, the virus recovery efficiency with the BAC-approach is higher than observed using RNA transcripts, reducing the number of passages in culture cells to generate a viral stock and consequently, the introduction of undesired mutations by cell culture adaptation. Importantly, Vero cells are a cell line approved by the FDA for human vaccine production.
Thank you for your time and consideration.
I look forward to hearing from you.
Sincerely,
[image: ]



Luis Martinez-Sobrido
Associate Professor
Tel.: 585.276.4733
Fax: 585.473.9573
Luis_martinez@urmc.rochester.edu
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