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SARS-CoV-2 and its spike protein on various stem and 
progenitor cells 

 

The document discusses the impact of SARS-CoV-2 and its spike protein on various stem 
and progenitor cells, highlighting mechanisms of senescence, immune response 
disruption, and associated health complications across multiple organ systems. 

SARS-CoV-2 and Stem Cell Infection 
SARS-CoV-2 and its spike protein can infect various stem cells, leading to senescence and 
organ damage.  

• Direct virus-induced senescence (VIS) occurs in 10-20% of infected stem cells.  

• Paracrine effects can induce senescence in 20-50% of neighboring cells, amplifying 
effects 2-5 times via SASP.  

• Infected cells exhibit cell cycle arrest, DNA damage, and mitochondrial dysfunction. 

• Senescence-associated secretory phenotype (SASP) factors can spread 
inflammation and damage to uninfected cells.  

Impact on Hematopoietic Stem Cells 
SARS-CoV-2 directly affects hematopoietic stem/progenitor cells, leading to various 
hematological disorders.  

• Direct infection induces senescence in 15-38% of hematopoietic stem cells via 
ROS/p53 pathways.  

• Bystander effects can lead to senescence in 20-50% of neighboring cells.  

• Results in anemia, lymphopenia, thrombocytopenia, and dysregulated 
hematopoiesis.  

• Chronic inflammation and aging-related gene upregulation contribute to 
"inflammaging."  

Neurological Effects of SARS-CoV-2 
The virus can infect neural stem/progenitor cells, causing significant neurological issues.  
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• Infection leads to senescence in 10-30% of dopaminergic neurons.  

• Bystander effects can amplify senescence to 40-60% through SASP and ROS. 

• Potential outcomes include encephalopathy, stroke, seizures, and cognitive 
impairment. 

Organ-Specific Impacts of Infection 
SARS-CoV-2 affects various organ systems, leading to acute and chronic conditions. 

• Gastrointestinal: Direct infection causes diarrhea and gut inflammation.  

• Renal: Infection can lead to acute kidney injury and chronic kidney disease.  

• Cardiovascular: Infection results in myocardial injury, arrhythmias, and heart 
failure.  

Senotherapeutics: Senolytics vs. Senomorphics 
Different therapeutic strategies target senescent cells to restore health.  

• Senolytics selectively kill senescent cells, while senomorphics aim to restore their 
function.  

• Key senomorphics include rutin, luteolin, quercetin, EGCG, curcumin, resveratrol, 
and melatonin. 

• Senomorphics can suppress SASP and potentially reverse cellular aging.  

Mechanisms of Senescence Induction 
SARS-CoV-2 induces senescence through direct infection and paracrine signaling.  

• Spike proteins can fuse with cell membranes, leading to irreversible senescence in 
infected cells.  

• Bystander cells can enter reversible senescence, which can be targeted for 
recovery.  

• Irreversibly senescent cells must be cleared using senolytics to restore tissue 
function.  

Research and Future Directions 
Ongoing research aims to understand and mitigate the effects of SARS-CoV-2 on stem 
cells.  
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• Studies focus on the mechanisms of infection, senescence, and potential 
therapeutic interventions. 

• Understanding the role of senotherapeutics could lead to improved recovery 
strategies for COVID-19 patients. 

 


