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    ABSTRACT
A frequently repeated premise is that viruses evolve to become less pathogenic. This appears also to be true for SARS-CoV-2, although the increased level of immunity in human populations makes it difficult to distinguish between reduced intrinsic pathogenicity and increasing protective immunity. The reduced pathogenicity of the omicron BA.1 sub-lineage compared to earlier variants is well described and appears to be due to reduced utilization of TMPRRS2. That this reduced pathogenicity remains true for omicron BA.5 was recently reported. In sharp contrast, we show that a BA.5 isolate was significantly more pathogenic in K18-hACE2 mice than a BA.1 isolate, with BA.5 infection showing increased neurovirulence, encephalitis and mortality, similar to that seen for an original ancestral isolate. BA.5 also infected human cortical brain organoids to a greater extent than a BA.1 and original ancestral isolate. Neurons were the target of infection, with increasing evidence of neuron infection in COVID-19 patients. These results argue that while omicron virus may be associated with reduced respiratory symptoms, BA.5 shows increased neurovirulence compared to earlier omicron sub-variants.
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