JAV replication and co-infection dynamics analyzed
by a versatile RNA viral genome labeling method
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Abstract

Background: Viral infections are dependent on the delivery of the viral genome to the proper cellular compartment for transcription and replication. However, in situ methods for ana-
lyzing the localization of RNA viral genomes and differentiating genomes with high identity are lacking, which makes it difficult to investigate processes related to entry and cell co-infec-

tions.

Methods: Recently, we developed a RNA labeling approach for single-cell analysis of RNA viral replication and co-infection dynamics in situ, that utilizes the versatility of padlock

probes.

Results: The labeling approach was able to identify influenza A virus (IAV) infections in cells and lung tissue with single-nucleotide specificity and was used to classify viral entry and
replication into different stages based on the gene segment localization. By extending the classification strategy to cells co-infected by IAVs with single nucleotide variations, we found

that the dependence on intracellular trafficking places a time-restriction on secondary co-infections.

Conclusions: Our results demonstrate that this RNA viral genome labeling approach can help dissect the process of viral entry in a more defined manner and can distinguish between
cell infections by viruses with high sequence precision. They also show that two IAVs must satisfy time as well as a spatial parameter to establish productive cell co-infections neces-

sary for the process of reassortment.
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Method: In Situ Padlock Approach for IAV Gene Segment vRNA Labeling and Single-Cell Analysis
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B. Design for Labeling IAV Gene Segments
with Single-Nucleotide Substitutions
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C. Single-Nucleotide Resolution of IAV
infections in Cells and Lung Tissue

L. Identify infections with Single-Nucleotide Precision in MDCK cells
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E. Classification of IAV Infection Stages by Gene Segment Labeling
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F. Co-labeling of IAV Genomes Reveals the Time Window for Productive Cell Co-infections
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