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Permission is granted to Scientific Reports of Springer Nature Ltd to publish both in print 

and digital under the CC BY 4.0 open access license the result of using KEGG and the 

following KEGG images in the article "Persistent humoral, cellular, and transcriptional 

signatures associated with protective immunity against SARS-CoV-2 observed 18-months 

after COVID-19 vaccinations during the Omicron wave in Pakistan" written by Zahra Hasan 

and colleagues: 

- IL-17 signaling pathway (hsa04657) - Glycine, serine and threonine metabolism (hsa00260)
- Porphyrin metabolism (hsa00860) - Coronavirus disease (hsa05171)
- Pertussis (hsa05133)
- AGE-RAGE signaling pathway in diabetic complications (hsa04933)
- Chagas disease (hsa05142) - GnRH signaling pathway (hsa04912)
- Toll-like receptor signaling pathway (hsa04620) - Hepatitis B (hsa05161)
- Lipid and atherosclerosis (hsa05417) - Yersinia infection (hsa05135)
- Epithelial cell signaling in Helicobacter pylori infection (hsa05120)
- Biosynthesis of cofactors (hsa01240) - Rheumatoid arthritis (hsa05323)
- Pathogenic Escherichia coli infection (hsa05130)
- Viral protein interaction with cytokine and cytokine receptor (hsa04061)
- Salmonella infection (hsa05132) - Shigellosis (hsa05131)
- Metabolic pathways (hsa01100) - Cellular senescence (hsa04218)
- Kaposi sarcoma-associated herpesvirus infection (hsa05167)
- Phospholipase D signaling pathway (hsa04072) - Pathways in cancer (hsa05200)
- Aminoacyl-tRNA biosynthesis (hsa00970) - Alcoholism (hsa05034)
- Neutrophil extracellular trap formation (hsa04613) - Metabolic pathways (hsa01100)

subject to the condition that the original source is acknowledged by citing at least one 

KEGG paper. 
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