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Introduction:
Previous research has suggested that the Interleukin-6 Receptor (IL-6R) gene’s rs2228145 variant may influence patient's responses to COVID-19 infection. We focused on cell-lines that express different forms ('genotypes') of this genetic variant: U937 [AA], THP-1 [AC] and MM6 [CC], in order to investigate the impact of this variant. On COVID-19 infection (mimicked in the laboratory by treatment with the coronavirus's spike protein (SP)), cells release the cytokines Interleukin-6 (IL-6) and soluble IL-6R (sIL-6R), initiating pro-inflammatory trans-signalling. In-vivo, this can lead to “cytokine-storm”, and severe/prolonged COVID-19 symptoms.
Aim:
Our aims were: [i] to determine whether the ability to evoke increases in IL-6 and/or sIL-6R differs between the SP of the Alpha coronavirus strain (Alpha-SP) and that of the Omicron coronavirus strain (Omicron-SP); [ii] to evaluate the impact of the IL-6/sIL-6R blocker drug Tocilizumab on trans-signalling.

Methodology:
Cell-lines were treated for Alpha-SP or Omicron-SP (24hrs, 1nM); in some cases, SP-treated samples underwent 2hrs pre-treatment with 10-50µg/ml Tocilizumab. ELISAs determined IL-6 and sIL-6R release from cells. Flow cytometry determined retention of membrane-bound IL-6R (mbIL-6R) on cell-surfaces. Genetic analysis determined IL-6R mRNA expression. Protein extracts were subjected to Western-blot to determine pSTAT3Y705 and total-STAT3 levels (and hence extent of STAT3 phosphorylation).

Results:
The cells' genotypes impacted significantly on their levels of the 2 forms of the IL-6R protein: sIL-6R release from untreated samples of the 3 cell-lines showed a CC>AC>AA pattern, with Alpha-SP treatment causing significantly larger increases in sIL6R release than Omicron-SP treatment. Conversely, mbIL-6R surface-expression showed an AA>AC>CC pattern, with SP-treatment causing decreased retention of mbIL-6R. Combined with qPCR data showing no rs2228145-associated changes in IL-6R mRNA expression, this suggests that the genotype’s impact occurs downstream of gene expression. Tocilizumab elicited significant dose-dependent decreases in pSTAT3Y705:total-STAT3 ratios.



Conclusion:
[i] Alpha-SP triggers stronger IL-6/sIL6R trans-signalling responses than Omicron-SP, suggesting a mechanism for the greater risk of severe COVID-19 symptoms associated with the Alpha variant of the COVID-19 coronavirus.
[ii] Tocilizumab’s inhibitory effect on STAT3 phosphorylation (a downstream step in the IL-6/sIL-6R trans-signalling pathway) suggests a mechanism by which it may achieve beneficial outcomes for COVID-19 and/or long-COVID patients.
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