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标题：IFN-γ decreases PD-1 in T lymphocytes from convalescent COVID-19 patients via the AKT/GSK3β signaling pathway
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研究摘要：
Post-COVID-19 syndrome may be associated with the abnormal immune status. Compared with the unexposed age-matched elder group, PD-1 in the CD8+ T cells from recovered COVID-19 patients was significantly lower. IFN-γ in the plasma of COVID-19 convalescent patients was increased, which inhibited PD-1 expression in CD8+ T cells from COVID-19 convalescent patients. scRNA-seq bioinformatics analysis revealed that AKT/GSK3β may regulate the INF-γ/PD-1 axis in CD8+ T cells from COVID-19 convalescent patients. In parallel, an IFN-γ neutralizing antibody reduced AKT and increased GSK3β in PBMCs. An AKT agonist (SC79) significantly decreased p-GSK3β. Moreover, AKT decreased PD-1 on CD8+ T cells, and GSK3β increased PD-1 on CD8+ T cells according to flow cytometry analysis. Collectively, we demonstrated that recovered COVID-19 patients may develop long COVID. Increased IFN-γ in the plasma of recovered Wuhan COVID-19 patients contributed to PD-1 downregulation on CD8+ T cells by regulating the AKT/GSK3β signaling pathway.
新冠病毒后综合征可能与异常免疫功能有关。与未暴露的年龄匹配老年组相比，康复的新冠病毒患者 CD8 + T 细胞中的 PD-1 显著降低。新冠病毒康复患者的血浆中 IFN-γ增加，这抑制了新冠病毒康复患者 CD8 + T 细胞中 PD-1 的表达。单细胞 RNA 测序生物信息学分析揭示了 AKT/GSK3β可能调节新冠病毒康复患者 CD8 + T 细胞中的 INF-γ/PD-1 轴。同时，IFN-γ中和抗体降低了 PBMCs 中的 AKT 并增加了 GSK3β。AKT 激动剂（SC79）显著降低了 p-GSK3β。此外，根据流式细胞术分析，AKT 降低了 CD8 + T 细胞上的 PD-1，而 GSK3β增加了 CD8 + T 细胞上的 PD-1。总之，我们证明了康复的新冠病毒患者可能会发展成长期新冠。康复武汉新冠病毒患者血浆中 IFN-γ的增加通过调节 AKT/GSK3β信号通路，导致 CD8 + T 细胞上 PD-1 下调。
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Figure 3k: There is an unexpected duplicate image. I've added the pink circles and arrows to show where | mean.
Would the authors please check and comment?
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Figure 3. IFN-y was increased in the plasma from COVID-19 convalescent patients. Luminex and ELISA.
detection of unexposed elderly individuals and COVID-19 convalescent plasma cytokines. (A-H) is Luminex
detection of cytokines related to PD-1 in the elder group and COVID-19 convalescent plasma, including
IL-2,1L-6, 117, IL-10, IL-12p70, IL-33, IFN-y, CCL19/MIP-3. The bar chart shows that, compared with
unexposed elderly individuals, COVID-19 convalescent inflammatory factor IFN-y secretion increased, while
117 secretion decreased, and there was a significant difference. There was no significant difference in the rest
5). (L) ELISA was used to compare the expression of IL-2 and IFN-y in the plasma of the two groups [(1)
8], Figures (G) and (J) show two different methods for detecting the amount of IFN-y in plasma,
and the results of the two methods are consistent. (K) Unexposed elderly and COVID-19 convalescent PBMCs
under anti-CD3/CD28, S protein and N protein stimulation. ELISPOT detected the secretion of IFN-y. Cells
were seeded at a density of 2x 10° cells/well, and the activation time was 48 h. Statistical analysis of the number
of spots i different ELISPOT wells shows that under $ protein stimulation condition: -19 convalescent
T el ca screte more RN (n=6). " UguSNE Y R





