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Table S1. The primers used in this study Primers Sequences hsa_circ_0005534_Divergent_F CACCATTTGGAAGGAACAGTACAG hsa_circ_0005534_Divergent_R GTGAGAGACCCTGAATCATAG hsa_circ_0044519_Divergent_F AGAGCATGACCGATGGATTCC hsa_circ_0044519_Divergent_D CAGCTTCCCCATCATCTCCAT hsa_circ_0044518_Divergent_F AGAGCATGACCGATGGATTCC hsa_circ_0044518_Divergent_D CACCAACAGCACCAGGGAAG hsa_circ_0044520_Divergent_F CTGGCAAAGATGGACTCAAC hsa_circ_0044520_Divergent_D CTTAGCACCAACAGCACCAG hsa_circ_0044517_Divergent_F AGAGCATGACCGATGGATTCC hsa_circ_0044517_Divergent_D GTTCACCGCTGTTACCCTTG hsa_circ_0044529_Divergent_F CTGGTGAATCTGGACGTGAG hsa_circ_0044529_Divergent_D TTCCACACGTCTCGGTCATG hsa_circ_0065404_Divergent_F CAGTTCATCGCATCTGGATC hsa_circ_0065404_Divergent_D CCAAGTCACGCAGCAACACT hsa_circ_0044527_Divergent_F CTAGTTATGCTGCAGACACTGC hsa_circ_0044527_Divergent_D GGCCTCGGACACCTGGGTC hsa_circ_0044539_Divergent_F CTGCTGGCGAGAAAGGATC hsa_circ_0044539_Divergent_D GTAGCACCATCATTTCCACGAGC hsa_circ_0029399_Divergent_F ATCAGGAGGAGCCCAATGTG hsa_circ_0029399_Divergent_R CTGGTTGGCATCTTCATTTAC 
 

  



Table S2. The differentially expressed circRNAs in laryngeal squamous cell carcinoma 
tissues and normal laryngeal tissues.  

ProbeName p FC ȋabsȌ Regulation chr hsa_circ_ͲͲͲͶͷͲ͹ Ͳ.ͲͲͻͻͻ͸ ʹ.ʹ͵ͳͲʹ͵ up chrͳͻ hsa_circ_ͲͲͲͳͺͺ͵ Ͳ.ͲͲͻͻ͵ͺ ͵.Ͳ͹ʹͻͶͷ up chrͻ hsa_circ_ͲͲʹʹ͵͹͵ Ͳ.ͲͲͻͺͷ͹ ͵.ͺͺͺͳͶͳ up chrͳͳ hsa_circ_ͲͲʹͲ͵͹͹ Ͳ.ͲͲͻͺ͵Ͷ ͵.ͷ͹ͶͲͺͶ up chrͳͲ hsa_circ_ͲͲ͹͸ͳ͵Ͳ Ͳ.ͲͲͻͺ͵ ʹ.ͳ͹͵͹͹͵ up chr͸ hsa_circ_ͲͲ͸Ͳʹͳͳ Ͳ.ͲͲͻ͹͸ͺ ʹ.͵͸͵Ͷͳʹ up chrʹͲ hsa_circ_ͲͲ͹ͷʹ͸Ͷ Ͳ.ͲͲͻ͹͵ ͵.ͷ͹ͺͺͳͶ up chrͷ hsa_circ_ͲͲͷ͹ͶͶͲ Ͳ.ͲͲͻ͹ͳͻ ͵.͵ͲͶ͸ͷ͸ up chrʹ hsa_circ_ͲͲͻͳͺͷͳ Ͳ.ͲͲͻ͸͹Ͷ ͵.Ͳ͵ͳͳ͸ͳ up chrX hsa_circ_ͲͲͻʹͲͳʹ Ͳ.ͲͲͻ͸͸ͺ ʹ.ͲͻʹͶͶͶ up chrX hsa_circ_ͲͲͲͷͻͲ͸ Ͳ.ͲͲͻͷͺ ʹ.Ͷͳ͹ͷʹͶ up chr͹ hsa_circ_ͲͲ͸ͺͳͲ͹ Ͳ.ͲͲͻͷʹ͹ ʹ.͵ʹ͸͵ͺ͵ up chr͵ hsa_circ_ͲͲ͸ͲͶͷͳ Ͳ.ͲͲͻͶͻ͸ ͵.ͲͺͶ͵ͳ͵ up chrʹͲ hsa_circ_ͲͲʹ͸ͶʹͲ Ͳ.ͲͲͻ͵Ͷͳ ͸.͹ʹͲͶͻ͹ up chrͳʹ hsa_circ_ͲͲͶ͵͸ʹͶ Ͳ.ͲͲͻ͵ʹͺ ͷ.͹͹ͲͲͷͺ up chrͳ͹ hsa_circ_ͲͲ͵ͳͻͲ͹ Ͳ.ͲͲͻʹͷʹ ʹ.͵ͲͲͲ͸Ͷ up chrͳͶ hsa_circ_ͲͲͶ͵͸Ͳͻ Ͳ.ͲͲͻʹ͵ͺ ͺ.͹Ͳͳͺ͸ up chrͳ͹ hsa_circ_ͲͲͲʹͻ͹Ͷ Ͳ.ͲͲͻʹʹͺ ʹ.ͳ͹͹ͷͷ͸ up chr͹ hsa_circ_ͲͲͻͳͺ͵Ͷ Ͳ.ͲͲͻͳ͹ͷ ʹ.Ͷ͹͵Ͷͻ͵ up chrX hsa_circ_ͲͲͶͶͷͷͶ Ͳ.ͲͲͻͳ͸ͺ Ͷ.ͷ͹͹͸͹ʹ up chrͳ͹ hsa_circ_ͲͲ͹ͷͺʹͺ Ͳ.ͲͲͻͳ͸Ͷ ͵.ͺͲ͹͸͹ͺ up chr͸ hsa_circ_ͲͲͶͷͶͺͳ Ͳ.ͲͲͻͲʹͻ ʹ.ͶͷͲ͹ͻ͸ up chrͳ͹ hsa_circ_ͲͲͲͳͺʹͳ Ͳ.ͲͲͻͲʹͶ ʹ.͸ͺͳͲͺͶ up chrͺ hsa_circ_ͲͲͶͶͷͶͲ Ͳ.ͲͲͺͻͺ͸ ʹ.͹͵ͲͶͲ͵ up chrͳ͹ hsa_circ_ͲͲͶͶͷ͵ͻ Ͳ.ͲͲͺͻ͸ͳ ͵.Ͳ͹ͺ͹ͺͺ up chrͳ͹ hsa_circ_ͲͲͶ͵͹ͷͺ Ͳ.ͲͲͺͻͳ͵ ʹ.͵ͻͶͺͳͳ up chrͳ͹ hsa_circ_ͲͲ͵Ͳͺ͸͵ Ͳ.ͲͲͺ͹ͷ͹ ͸.͵Ͳ͹͵͹ up chrͳ͵ hsa_circ_ͲͲʹʹͷͻͲ Ͳ.ͲͲͺ͹Ͳʹ ʹ.ͷʹͻͳͷͶ up chrͳͳ hsa_circ_ͲͲͷ͸Ͳ͹ͺ Ͳ.ͲͲͺ͸ͻʹ ʹ.ͳ͵ʹͶͷͺ up chrʹ hsa_circ_ͲͲͲ͸Ͳͺ͸ Ͳ.ͲͲͺ͸͸ ʹ.ͻͶͳͳͷ up chrͺ hsa_circ_ͲͲͺͷͷͷͷ Ͳ.ͲͲͺͷͺͶ ʹ.͵Ͳ͵Ͷͷͻ up chrͺ hsa_circ_ͲͲ͵Ͳͺ͸ͻ Ͳ.ͲͲͺͷͺ ͸.ͷ͸Ͳͻʹͺ up chrͳ͵ hsa_circ_ͲͲ͵ͳͺͺʹ Ͳ.ͲͲͺͷ͸͵ ʹ.ͺ͸ʹ͵͵͸ up chrͳͶ hsa_circ_ͲͲͲ͵͵ͳ͵ Ͳ.ͲͲͺͷͶ͸ ʹ.Ͳʹͻ͹͵ͷ up chrͳ͵ hsa_circ_ͲͲͶͶͺͳʹ Ͳ.ͲͲͺͶ͹ͺ ͵.͵ͻͷͳ͵Ͷ up chrͳ͹ hsa_circ_ͲͲ͸ͷͶͶ͸ Ͳ.ͲͲͺͶ͵ͻ ʹ.ʹͻͻͳͺ͸ up chr͵ hsa_circ_ͲͲͲʹ͸Ͷͷ Ͳ.ͲͲͺͶ͵ʹ ʹ.͵Ͳͷͻ͸ up chrͳʹ hsa_circ_ͲͲʹͻ͵ͻ͵ Ͳ.ͲͲͺͶʹʹ ʹ.ͲͳͶʹ͵ up chrͳʹ hsa_circ_ͲͲͷͳ͵ͷͲ Ͳ.ͲͲͺͶͳͶ ʹ.͸͹ͷͻͷʹ up chrͳͻ 



hsa_circ_ͲͲͳͺͷʹʹ Ͳ.ͲͲͺ͵ͺͶ ͵.ͳͶͶͺ͹ͳ up chrͳͲ hsa_circ_ͲͲͷͳ͹ͳͻ Ͳ.ͲͲͺ͵͹͵ ʹ.ʹͳͶͲͷͶ up chrͳͻ hsa_circ_ͲͲ͵ʹ͵ʹͶ Ͳ.ͲͲͺ͵Ͷʹ ʹ.ʹͳͺͺ͵ up chrͳͶ hsa_circ_ͲͲͶ͵ͷͷͶ Ͳ.ͲͲͺʹ͸ͺ ʹ.ͶʹʹʹͲʹ up chrͳ͹ hsa_circ_ͲͲͶͶͷ͵͹ Ͳ.ͲͲͺʹ͸ͺ ʹ.ͻʹͶͳͺ͸ up chrͳ͹ hsa_circ_ͲͲʹͲ͵͹͵ Ͳ.ͲͲͺʹͷͺ ʹ.ʹʹͷͲͷʹ up chrͳͲ hsa_circ_ͲͲͶ͵͸ͳͷ Ͳ.ͲͲͺʹͶͷ ͸.ͳͲͲͺͺ͸ up chrͳ͹ hsa_circ_ͲͲ͸ͺ͵ʹʹ Ͳ.ͲͲͺͳ͵ ʹ.ͳ͹ͶͶͷͶ up chr͵ hsa_circ_ͲͲͶͶͷͶͶ Ͳ.ͲͲͺͲ͹ͺ ʹ.͸͵͸ͺͲ͵ up chrͳ͹ hsa_circ_ͲͲ͹ʹ͹Ͳͷ Ͳ.ͲͲͺͲ͹Ͷ ʹ.ͶͺͲͲʹ͸ up chrͷ hsa_circ_ͲͲ͹ͷͻ͸ͳ Ͳ.ͲͲͺͲ͸͸ ʹ.ͺͲͺʹ͵͸ up chr͸ hsa_circ_ͲͲ͵Ͳͺ͵͹ Ͳ.ͲͲͺͲ͵͵ ʹ.͵͹ͷʹͷͶ up chrͳ͵ hsa_circ_ͲͲͶͶͷ͵͵ Ͳ.ͲͲͺͲͲ͹ Ͷ.͸ͲʹͲ͸ͳ up chrͳ͹ hsa_circ_ͲͲͺͷͷʹͻ Ͳ.ͲͲͺͲͲͶ ʹ.ͳͲͲͺ͸͸ up chrͺ hsa_circ_ͲͲʹͶͳͳͳ Ͳ.ͲͲ͹ͻͶͳ ͵.ͻ͸ͺʹͻͻ up chrͳͳ hsa_circ_ͲͲ͸Ͳͷͷͳ Ͳ.ͲͲ͹ͻͶ Ͷ.ͳͷͻͷͶ͸ up chrʹͲ hsa_circ_ͲͲͲͳͻͶͶ Ͳ.ͲͲ͹ͺͶ͸ ͹.ͺ͵ʹ͵ͳͳ up chrX hsa_circ_ͲͲ͹ͳ͸ͷͺ Ͳ.ͲͲ͹ͺʹͶ ʹ.ͳ͵͵ͳʹͺ up chrͷ hsa_circ_ͲͲͶ͵͸͵Ͳ Ͳ.ͲͲ͹ͺͳ ͺ.Ͷ͹ͳʹͶͶ up chrͳ͹ hsa_circ_ͲͲͷͳ͹ͳͺ Ͳ.ͲͲ͹͹ʹ͵ ʹ.ͲʹͲͶʹͺ up chrͳͻ hsa_circ_ͲͲͶ͸ͺʹͶ Ͳ.ͲͲ͹͹ʹͳ ʹ.ͺͲʹ͸͹ʹ up chrͳͺ hsa_circ_ͲͲͶͶͷͳ͵ Ͳ.ͲͲ͹͹Ͳͳ ͷ.͹͸ʹͺͳͻ up chrͳ͹ hsa_circ_ͲͲ͹ͳ͸ͺͲ Ͳ.ͲͲ͹͸͹͵ ͵.ͲʹͲ͵͵͵ up chrͷ hsa_circ_ͲͲʹ͵͸ʹͺ Ͳ.ͲͲ͹͸͵Ͷ ͵.ͳʹͲʹͻͻ up chrͳͳ hsa_circ_ͲͲͶͶͷ͵ͺ Ͳ.ͲͲ͹͸ʹͻ ʹ.ͻͻͻͳͲͻ up chrͳ͹ hsa_circ_ͲͲͶ͵͸ͳͺ Ͳ.ͲͲ͹͸ʹ ͷ.ͳ͵͵ͺͶ up chrͳ͹ hsa_circ_ͲͲͷͷ͸͹ͳ Ͳ.ͲͲ͹ͷ͸ͳ ͵.ͷͷ͵ͺͺ up chrʹ hsa_circ_ͲͲ͵Ͷ͸ͳ͵ Ͳ.ͲͲ͹ͷͷͻ ʹ.ͶͻͷͳͶ up chrͳͷ hsa_circ_ͲͲͷͷ͸͸ͻ Ͳ.ͲͲ͹ͷͷͳ ʹ.ͺͺ͹͸͸ up chrʹ hsa_circ_ͲͲ͵ʹͻ͵Ͳ Ͳ.ͲͲ͹Ͷ͹Ͷ ͵.ͳͶ͵͵͵ʹ up chrͳͶ hsa_circ_ͲͲ͵ͺͳ͵Ͳ Ͳ.ͲͲ͹ͶͶ͸ ʹ.ʹͷͳͲͳ͵ up chrͳ͸ hsa_circ_ͲͲͶ͵͸ͷͷ Ͳ.ͲͲ͹ͶͶͳ ʹ.ͳ͹ͷͻ͵͸ up chrͳ͹ hsa_circ_ͲͲʹʹ͵ͻͶ Ͳ.ͲͲ͹Ͷ͵͵ ʹ.͵ͳͷ͹ʹ͵ up chrͳͳ hsa_circ_ͲͲͺʹͺͶͳ Ͳ.ͲͲ͹Ͷʹʹ ʹ.ͻͶͷͶͳ͹ up chr͹ hsa_circ_ͲͲͲͻͺͺͶ Ͳ.ͲͲ͹͵͹͹ ʹ.ͳͲͻ͸ up chrͳ hsa_circ_ͲͲͶͲͺͲʹ Ͳ.ͲͲ͹͵͹ ͷ.͵Ͷͻͺͺͷ up chrͳ͸ hsa_circ_ͲͲͷ͵ͺͻͲ Ͳ.ͲͲ͹ʹ͸ͻ ͷ.ͲͶʹʹͻͷ up chrʹ hsa_circ_ͲͲͷͻ͹͵Ͳ Ͳ.ͲͲ͹ʹʹ͸ ʹ.ͷ͹ͷ͵ͺͻ up chrʹͲ hsa_circ_ͲͲͷʹ͸Ͳ͹ Ͳ.ͲͲ͹ʹͳͳ ͵.Ͳ͹Ͷͻͺͷ up chrʹ hsa_circ_ͲͲͶͻͻͺ͹ Ͳ.ͲͲ͹ʹ ͵.ͻ͵ʹʹͺ͵ up chrͳͻ hsa_circ_ͲͲͲͳͲ͵ʹ Ͳ.ͲͲ͹ͳͺͻ ʹ.ͳͲ͹Ͷ͸ͻ up chrʹ hsa_circ_ͲͲͶͶͷʹ͹ Ͳ.ͲͲ͹ͳ͸͸ Ͷ.ͷͷͻͷ͹ up chrͳ͹ hsa_circ_ͲͲ͸ͷͶͲͶ Ͳ.ͲͲ͹ͳ͸Ͷ ͵.͵ͶͳͻʹͶ up chr͵ 



hsa_circ_ͲͲͺͶ͵͵ͺ Ͳ.ͲͲ͹ͳͳͶ ʹ.ͲʹͲͻ͹͹ up chrͺ hsa_circ_ͲͲʹʹͷͺͳ Ͳ.ͲͲ͹ͳͲͷ ʹ.Ͷ͸͹ʹͳ up chrͳͳ hsa_circ_ͲͲ͸ͺʹͻ͵ Ͳ.ͲͲ͹ͲͷͶ ʹ.͵Ͷ͹͵͸͵ up chr͵ hsa_circ_ͲͲͲͻͲͻͺ Ͳ.ͲͲ͹ͲͶ͸ ʹ.ͷ͵ͷͻ͸Ͷ up chrʹͲ hsa_circ_ͲͲ͸ͷͶ͵ͺ Ͳ.ͲͲ͹Ͳʹ ͵.͵ͳ͹͹Ͷͳ up chr͵ hsa_circ_ͲͲͶʹ͸ͻͶ Ͳ.ͲͲ͹Ͳͳ͵ ͵.ͲͶͶͶʹ͵ up chrͳ͹ hsa_circ_ͲͲͺͷͻͻͲ Ͳ.ͲͲ͸ͺͻ͹ ʹ.Ͷͷͷ͵͸ up chrͺ hsa_circ_ͲͲͺͶͲͻ͹ Ͳ.ͲͲ͸ͺͻ͵ ʹ.Ͷͷ͵Ͳʹͺ up chrͺ hsa_circ_ͲͲ͹͹Ͳ͸ͳ Ͳ.ͲͲ͸ͺʹʹ ͹.ͷʹͷͻ͸ up chr͸ hsa_circ_ͲͲͺͲʹ͸Ͷ Ͳ.ͲͲ͸͹ͷͻ ʹ.ʹͷͺ͹ʹͶ up chr͹ hsa_circ_ͲͲ͸ͻͶͺͶ Ͳ.ͲͲ͸͹ͷͷ ʹ.ͳͲͷʹ͹͸ up chrͶ hsa_circ_ͲͲʹ͵͵͹Ͳ Ͳ.ͲͲ͸͹͵ͷ ʹ.ͳͻ͵ͷ͹ʹ up chrͳͳ hsa_circ_ͲͲ͹ͻͻͳͳ Ͳ.ͲͲ͸͹ʹͺ ͷ.ʹͲ͸Ͷ͵͹ up chr͹ hsa_circ_ͲͲ͵͸͸ͻ͸ Ͳ.ͲͲ͸ͷ͹Ͷ ʹ.ͳͲ͹͹ͳ͵ up chrͳͷ hsa_circ_ͲͲ͵Ͳͺ͸ͺ Ͳ.ͲͲ͸ͷͷͷ ͵.ͺͲ͸͹Ͳͷ up chrͳ͵ hsa_circ_ͲͲͻͳͷ͵Ͷ Ͳ.ͲͲ͸ͷͳ ͵.͵Ͳ͹ͶͶ͵ up chrX hsa_circ_ͲͲͳʹͷͺͻ Ͳ.ͲͲ͸Ͷ͹͸ ʹ.ͳʹͳ͸ʹ͸ up chrͳ hsa_circ_ͲͲ͹͹Ͳ͸ʹ Ͳ.ͲͲ͸ͶͶʹ ͹.Ͷ͹ͷͳͺͳ up chr͸ hsa_circ_ͲͲ͹͹Ͳͷ͵ Ͳ.ͲͲ͸͵ͺͳ ʹ.ͶͲͶ͹ͳ͵ up chr͸ hsa_circ_ͲͲͺʹͺͶ͵ Ͳ.ͲͲ͸͵͸ͳ ͵.ͺͳ͵Ͷ͸ʹ up chr͹ hsa_circ_ͲͲʹͷͻ͵͸ Ͳ.ͲͲ͸ʹʹͺ ͷ.ͷͳ͵ͻ͹͵ up chrͳʹ hsa_circ_ͲͲͻͳͷ͵͸ Ͳ.ͲͲ͸ͳ͸͹ ͷ.ͺͳͷͷʹ up chrX hsa_circ_ͲͲͲͺʹͳͻ Ͳ.ͲͲ͸ͳ͸͹ ʹ.Ͷͳ͸͵ͺ͹ up chr͵ hsa_circ_ͲͲ͵ͶͷͷͲ Ͳ.ͲͲ͸ͳ͸ʹ Ͷ.͵ʹ͵͸Ͷͻ up chrͳͷ hsa_circ_ͲͲ͵ͷ͵Ͳ͸ Ͳ.ͲͲ͸ͳ͵Ͷ ʹ.ͳͻͷͺͷͳ up chrͳͷ hsa_circ_ͲͲ͵Ͳͺ͹͸ Ͳ.ͲͲ͸ͳͲͶ Ͷ.ͺ͸͸ͳͲͷ up chrͳ͵ hsa_circ_ͲͲͲͷ͸ͷͻ Ͳ.ͲͲ͸Ͳͻͻ ʹ.ͺ͹͸ͻͻͳ up chrͳ͹ hsa_circ_ͲͲͺ͸ͶͶͳ Ͳ.ͲͲ͸Ͳͺʹ ʹ.͵ͻ͵ͺͺʹ up chrͻ hsa_circ_ͲͲʹͶͲ͸Ͳ Ͳ.ͲͲͷͻͻ͹ ͵.͵Ͳͳʹ͹Ͷ up chrͳͳ hsa_circ_ͲͲͳʹͷͺͺ Ͳ.ͲͲͷͻͳͺ ʹ.͸ʹͻʹͶͷ up chrͳ hsa_circ_ͲͲ͵Ͳʹ͹ͻ Ͳ.ͲͲͷͺ͹Ͷ ͵.͵͵ͻͲ͸͸ up chrͳ͵ hsa_circ_ͲͲ͸͹ͳ͹ʹ Ͳ.ͲͲͷͺ͸Ͷ ʹ.͵ͻ͹Ͷͻͷ up chr͵ hsa_circ_ͲͲͶͷ͸ͳͶ Ͳ.ͲͲͷͺ͵ͻ ʹ.Ͳͳͳ͵Ͷ͹ up chrͳ͹ hsa_circ_ͲͲ͵͹ͷ͵ͺ Ͳ.ͲͲͷ͹͹͸ ʹ.ͲͲͲͶͻ͵ up chrͳ͸ hsa_circ_ͲͲ͸ͷͶͶͶ Ͳ.ͲͲͷ͹Ͷͳ ʹ.ͷͲͶͺͶ͸ up chr͵ hsa_circ_ͲͲͻͳͷͶ͹ Ͳ.ͲͲͷ͸ͻͻ ͹.͹ͻͶͷ͵ͷ up chrX hsa_circ_ͲͲʹͷ͹ʹͳ Ͳ.ͲͲͷͷͺ͵ ͵.ͳͳͺͺʹͶ up chrͳʹ hsa_circ_ͲͲͺͲͷʹ͹ Ͳ.ͲͲͷͷ͸͹ ʹ.ͳͶʹͶ͸ͷ up chr͹ hsa_circ_ͲͲʹͷ͹ʹ͵ Ͳ.ͲͲͷͷʹͻ ʹ.͹͸Ͳ͹Ͳͷ up chrͳʹ hsa_circ_ͲͲͷʹ͸Ͳ͵ Ͳ.ͲͲͷͷͲͺ Ͷ.ͶͲ͵ͲͶͻ up chrʹ hsa_circ_ͲͲͶͷͶ͹ͻ Ͳ.ͲͲͷͶʹͳ ʹ.ͳ͵ͷͲͳͶ up chrͳ͹ hsa_circ_ͲͲʹ͹ͶͶ͸ Ͳ.ͲͲͷ͵ͻͺ ͳ͸.͵ͶͶͺͻ up chrͳʹ hsa_circ_ͲͲͲͺ͵Ͳ͵ Ͳ.ͲͲͷ͵͹͹ ʹ.͵͸ͺͳͻͳ up chrͺ 



hsa_circ_ͲͲͷͳ͵ͷͺ Ͳ.ͲͲͷ͵͹ͷ ʹ.ͷ͸͵͵ͺ͵ up chrͳͻ hsa_circ_ͲͲ͸Ͷʹʹͳ Ͳ.ͲͲͷ͵͹ʹ ʹ.ͷ͸ͳͲͻͺ up chr͵ hsa_circ_ͲͲͶͷͲ͵͸ Ͳ.ͲͲͷ͵͸ͺ ʹ.͵ͶͲͻͺͷ up chrͳ͹ hsa_circ_ͲͲʹͻ͵ͻͻ Ͳ.ͲͲͷ͵ʹ͹ ʹ.͹͵ͶͲͶͳ up chrͳʹ hsa_circ_ͲͲͶͳͺͷͲ Ͳ.ͲͲͷʹʹ͵ Ͷ.ͳͻͺͳ͵Ͷ up chrͳ͹ hsa_circ_ͲͲͷͶ͵ͷͳ Ͳ.ͲͲͷͳ͸ͷ ʹ.ʹͷ͹͵͵ʹ up chrʹ hsa_circ_ͲͲ͵ʹͻͳ͹ Ͳ.ͲͲͷͳͶ͸ ʹ.ͷͲͻͻ͹͵ up chrͳͶ hsa_circ_ͲͲʹʹͷͺͶ Ͳ.ͲͲͷͳʹ ʹ.͸ͳͷ͹ʹ up chrͳͳ hsa_circ_ͲͲͶʹ͸ͻͷ Ͳ.ͲͲͷͳͳͻ ʹ.ͶͻͲ͸͹ͳ up chrͳ͹ hsa_circ_ͲͲͷ͸ͳͶͲ Ͳ.ͲͲͷͲͺʹ ʹ.͵ͲͺͲʹͻ up chrʹ hsa_circ_ͲͲʹ͵ͺͳͺ Ͳ.ͲͲͷͲ͹Ͷ ʹ.ͳͲͳ͵ͳͺ up chrͳͳ hsa_circ_ͲͲ͵ͺ͸͵͹ Ͳ.ͲͲͷͲͷͶ ͵.Ͷ͹͸ͺ͵͵ up chrͳ͸ hsa_circ_ͲͲͷͷ͸͹Ͳ Ͳ.ͲͲͷͲͶ͸ ͸.͸͸Ͷͷͻͳ up chrʹ hsa_circ_ͲͲͲͻͲͲͻ Ͳ.ͲͲͷͲͶͶ ʹ.Ͷ͸͹͸ͳʹ up chrͳʹ hsa_circ_ͲͲͶͺ͸͹ͷ Ͳ.ͲͲͷ ʹ.ͷͲʹͳͺͳ up chrͳͻ hsa_circ_ͲͲ͵͸͸ͻͷ Ͳ.ͲͲͶͻͺͻ ʹ.ʹ͸Ͳͻͷͺ up chrͳͷ hsa_circ_ͲͲ͵ͺ͸͵͵ Ͳ.ͲͲͶͻ͵͵ Ͷ.͵͸͸͸Ͳͺ up chrͳ͸ hsa_circ_ͲͲ͵Ͳͺ͸ʹ Ͳ.ͲͲͶͺͻ͸ ͸.͵ͻͺʹ͸ͳ up chrͳ͵ hsa_circ_ͲͲͳ͸͵ͺͲ Ͳ.ͲͲͶͺͺ͹ ʹ.͸͵͸͹͸ͳ up chrͳ hsa_circ_ͲͲͷ͹͵͸͸ Ͳ.ͲͲͶͺ͵ͺ Ͷ.ͷ͹ͻͺͺͶ up chrʹ hsa_circ_ͲͲͷ͸͵͹ͷ Ͳ.ͲͲͶͺͳ ʹ.͵ͺ͵Ͷ͹ͷ up chrʹ hsa_circ_ͲͲ͵ͳʹͺ͵ Ͳ.ͲͲͶͺͲͳ ʹ.Ͷͷ͸ʹ͸ͳ up chrͳͶ hsa_circ_ͲͲͲʹͶͶͳ Ͳ.ͲͲͶ͹͵ͷ ʹ.ʹ͸ʹͺͳ up chrʹͲ hsa_circ_ͲͲͶͶͲʹ͹ Ͳ.ͲͲͶ͹ͳ͸ ʹ.͸ͺͳͻ͸͹ up chrͳ͹ hsa_circ_ͲͲͲͺͳͶ͹ Ͳ.ͲͲͶ͹ͳ͸ ʹ.ʹͺͳͷͻͳ up chrͺ hsa_circ_ͲͲͺͷͻͻ͹ Ͳ.ͲͲͶ͹Ͳ͵ ʹ.ͶͲ͹͹ͺͺ up chrͺ hsa_circ_ͲͲͷʹ͸Ͳͷ Ͳ.ͲͲͶ͸͹ Ͷ.ͳͻͻ͹ͻͷ up chrʹ hsa_circ_ͲͲͷͻ͹ͳͷ Ͳ.ͲͲͶ͸͸͸ ʹ.ʹͲ͹Ͷͺ͸ up chrʹͲ hsa_circ_ͲͲʹ͹ͶͶ͹ Ͳ.ͲͲͶ͸Ͷ͹ ͳͶ.ͳͶ͹ͻ͸ up chrͳʹ hsa_circ_ͲͲͺͲͺͲ͵ Ͳ.ͲͲͶͷͺͷ ʹ.ʹͻͺͳͺ͹ up chr͹ hsa_circ_ͲͲͲͶͳʹͷ Ͳ.ͲͲͶͷͷ͹ ͵.ͷ͸ͳʹͻͶ up chr͵ hsa_circ_ͲͲͲ͵ʹͲͻ Ͳ.ͲͲͶͷ͵͵ ͵.͸ʹͺʹͷͺ up chrʹͲ hsa_circ_ͲͲͺͷͶ͸ͻ Ͳ.ͲͲͶͷͳ͸ Ͷ.͸Ͳͷͳͷ up chrͺ hsa_circ_ͲͲͷͻ͹ʹͺ Ͳ.ͲͲͶͷͳ͵ ʹ.ʹͳͻ͸Ͷͺ up chrʹͲ hsa_circ_ͲͲʹͳʹ͸ͺ Ͳ.ͲͲͶͶ͸ͺ ʹ.ͳ͹ͻͲͳ͸ up chrͳͳ hsa_circ_ͲͲʹͷͲͶ͹ Ͳ.ͲͲͶͶͳͷ ͵.ͻ͵͵Ͳͳͻ up chrͳʹ hsa_circ_ͲͲͻͲͻͷͷ Ͳ.ͲͲͶͶͳͳ ʹ.ͻͺʹ͵ͻ͹ up chrX hsa_circ_ͲͲͶͷͺ͹ʹ Ͳ.ͲͲͶͶͲͻ ͵.ͳͳ͹͸Ͳͻ up chrͳ͹ hsa_circ_ͲͲͺͺͳ͸ͺ Ͳ.ͲͲͶ͵Ͷͳ ͵.Ͷʹ͹ͳʹͳ up chrͻ hsa_circ_ͲͲ͸ͺ͵ͻʹ Ͳ.ͲͲͶ͵͵ͻ ʹ.ͺ͹ͶͶͺͺ up chr͵ hsa_circ_ͲͲͺͲ͵ͻͳ Ͳ.ͲͲͶ͵ͳͷ ʹ.͵ʹ͸ʹͳͻ up chr͹ hsa_circ_ͲͲ͸ͻͶͻͳ Ͳ.ͲͲͶ͵ͳͶ ʹ.͸ʹͶͳͷʹ up chrͶ hsa_circ_ͲͲ͵ʹͻʹͻ Ͳ.ͲͲͶʹ͹͹ ʹ.ʹʹ͹ʹͲͶ up chrͳͶ 



hsa_circ_ͲͲ͵Ͳͺ͸Ͳ Ͳ.ͲͲͶʹ͹͵ ͷ.ͲͻͻͲ͸ͻ up chrͳ͵ hsa_circ_ͲͲͲʹͷ͸͵ Ͳ.ͲͲͶʹͷ͸ ͵.Ͷͺͻʹͷ up chrͳ hsa_circ_ͲͲͷͲ͸ͻͻ Ͳ.ͲͲͶʹ͵͹ ʹ.ͳ͹ͻͳͺͻ up chrͳͻ hsa_circ_ͲͲͶͶͷʹͳ Ͳ.ͲͲͶͳ͸͹ ͵.ͷͳʹͷͳʹ up chrͳ͹ hsa_circ_ͲͲͶ͵͸ʹͺ Ͳ.ͲͲͶͳ͸͸ ͳͶ.͵͵ͺʹ up chrͳ͹ hsa_circ_ͲͲͷ͵ͳ͸͹ Ͳ.ͲͲͶͳͲͻ ͵.ͳͶͷͳ͹ͻ up chrʹ hsa_circ_ͲͲͶ͵͸ͳͳ Ͳ.ͲͲͶͲͺ͹ ͳͲ.ͺͶʹͷͳ up chrͳ͹ hsa_circ_ͲͲ͹ʹͳͳ͸ Ͳ.ͲͲͶͲ͹͸ ͵.͵͵͹ͺͶ up chrͷ hsa_circ_ͲͲ͸ͻͶͺ͸ Ͳ.ͲͲͶͲͷͺ ͵.ͲͲͲ͸ͻ͹ up chrͶ hsa_circ_ͲͲͷͻʹʹ͵ Ͳ.ͲͲͶͲͲͺ ʹ.ͳͶ͹ͻͶͷ up chrʹͲ hsa_circ_ͲͲͲ͸ʹͻͲ Ͳ.ͲͲ͵ͻͷʹ ʹ.ͳʹ͸͵Ͳ͹ up chrͳ͵ hsa_circ_ͲͲͶͶͷͳ͹ Ͳ.ͲͲ͵ͺͶͺ ͹.ͺͷͶ͵ͳ͹ up chrͳ͹ hsa_circ_ͲͲ͵ͺͲͷ͸ Ͳ.ͲͲ͵ͺͶͷ ʹ.Ͷͺ͵ͷͶͶ up chrͳ͸ hsa_circ_ͲͲ͸ͲͶͷ͹ Ͳ.ͲͲ͵ͺʹ ʹ.ͷ͵ͳʹͳͻ up chrʹͲ hsa_circ_ͲͲʹͷͲͶͳ Ͳ.ͲͲ͵͹͹ͻ ʹ.Ͳ͹͵͹ʹͻ up chrͳʹ hsa_circ_ͲͲ͹Ͳͻ͹ͺ Ͳ.ͲͲ͵͹͸ͻ ʹ.ͳ͸ͷ͹Ͷͳ up chrͶ hsa_circ_ͲͲͶͲ͹ͻͷ Ͳ.ͲͲ͵͹͸͵ ͷ.͸ͳ͵ͲͻͶ up chrͳ͸ hsa_circ_ͲͲͷͻ͸͹ͷ Ͳ.ͲͲ͵͹ͷͶ ʹ.͹͸Ͳͷͳ up chrʹͲ hsa_circ_ͲͲ͵Ͳͺ͹ʹ Ͳ.ͲͲ͵͹Ͷͻ ͷ.͹Ͳͺʹ͸ͺ up chrͳ͵ hsa_circ_ͲͲͷͳ͵ͷͳ Ͳ.ͲͲ͵͹ʹͻ ʹ.ͺͷͻ͹ͺ͸ up chrͳͻ hsa_circ_ͲͲͳ͸͵ͺͶ Ͳ.ͲͲ͵͹ͳͻ ʹ.ͻ͵ͺͳͷ͵ up chrͳ hsa_circ_ͲͲͶͲ͹ͻ͸ Ͳ.ͲͲ͵͸͵ͷ ͸.͹ͳ͹͵ͳͺ up chrͳ͸ hsa_circ_ͲͲͺ͸ͲͲ͵ Ͳ.ͲͲ͵͸͵ʹ ʹ.Ͷ͹Ͳ͸ͺ up chrͺ hsa_circ_ͲͲ͸Ͳͷ͹ͳ Ͳ.ͲͲ͵͸͵ ͸.ͲͶͻͲͻͻ up chrʹͲ hsa_circ_ͲͲ͹͸ͷͶͳ Ͳ.ͲͲ͵͸ʹͳ ʹ.ͷͻʹͶ͸͵ up chr͸ hsa_circ_ͲͲͳͲͳ͹ʹ Ͳ.ͲͲ͵͸ʹͳ Ͷ.Ͳͺ͸͸͸ͷ up chrͳ hsa_circ_ͲͲͺͷͷͶͲ Ͳ.ͲͲ͵͸ͳ͸ ʹ.ͻʹͺͷͲͳ up chrͺ hsa_circ_ͲͲʹͻͳ͵ͳ Ͳ.ͲͲ͵ͷ͹ͺ ʹ.͵ͺʹͺͲͳ up chrͳʹ hsa_circ_ͲͲͶͶͷʹͲ Ͳ.ͲͲ͵ͷ͸ͳ ʹ.ͻ͵ͳ͵͵ͷ up chrͳ͹ hsa_circ_ͲͲͷʹʹͶ͵ Ͳ.ͲͲ͵ͷͲͶ ʹ.ͷͺ͹ͶͲͷ up chrͳͻ hsa_circ_ͲͲͶ͵ͻͶͻ Ͳ.ͲͲ͵Ͷͻͳ ͵.ʹ͵͹ͳͳ͵ up chrͳ͹ hsa_circ_ͲͲͲ͸͵͵ʹ Ͳ.ͲͲ͵Ͷ͵ͻ Ͷ.ͲͷͺͶ͵ͳ up chrʹͲ hsa_circ_ͲͲͲͳͳ͵ͷ Ͳ.ͲͲ͵͵͵͵ ʹ.ͷ͸͸͵ͲͶ up chrʹͲ hsa_circ_ͲͲͻͳͷ͵͹ Ͳ.ͲͲ͵͵Ͳ͵ ͹.͹ͻͺͻ͹ʹ up chrX hsa_circ_ͲͲ͸ͲͶ͸͸ Ͳ.ͲͲ͵ʹͻ͵ ͷ.Ͳ͹ʹͻ͹ͳ up chrʹͲ hsa_circ_ͲͲͷʹͲͶͲ Ͳ.ͲͲ͵ʹͺͺ ͵.͸Ͷͻ͹ͲͶ up chrͳͻ hsa_circ_ͲͲͲʹͻ͹ͻ Ͳ.ͲͲ͵ʹͳ ͵.ͻ͵Ͳ͸ʹ͵ up chrͳͻ hsa_circ_ͲͲ͸ͷͶͶ͵ Ͳ.ͲͲ͵ʹͲͺ ʹ.ͶʹͶͺ͵ͷ up chr͵ hsa_circ_ͲͲʹͷͻ͵ʹ Ͳ.ͲͲ͵ʹ ͷ.ͳ͵͵ͻͺʹ up chrͳʹ hsa_circ_ͲͲͷ͸ʹ͸͹ Ͳ.ͲͲ͵ͳͻͺ ʹ.͸͹Ͳͳ͵ up chrʹ hsa_circ_ͲͲͲ͹ͲͺͲ Ͳ.ͲͲ͵ͳͺ ʹ.ͳͲͳͻ͹ͳ up chr͵ hsa_circ_ͲͲ͵͸͹Ͳͺ Ͳ.ͲͲ͵ͳʹͷ ʹ.ͲͳͳͶͲʹ up chrͳͷ hsa_circ_ͲͲͷͻ͹ʹͻ Ͳ.ͲͲ͵ͳʹͷ ʹ.͸ʹʹͶͷͻ up chrʹͲ 



hsa_circ_ͲͲ͸ͷͶͳͳ Ͳ.ͲͲ͵Ͳͻ͸ ͵.Ͳʹʹͷͷ͸ up chr͵ hsa_circ_ͲͲͶͶͷͳͷ Ͳ.ͲͲ͵Ͳ͸Ͷ ͸.͹ͳͷʹ͹ͻ up chrͳ͹ hsa_circ_ͲͲ͵͹Ͳͷʹ Ͳ.ͲͲʹͻ͸ͻ ʹ.ͳ͹ʹͶͶ up chrͳͷ hsa_circ_ͲͲͳʹͳ͹Ͳ Ͳ.ͲͲʹͻʹͺ ʹ.ʹ͵ͳͷͻ͹ up chrͳ hsa_circ_ͲͲ͵Ͳͺ͹ͳ Ͳ.ͲͲʹͺ͹ͳ Ͷ.ʹ͵͹Ͷͷͷ up chrͳ͵ hsa_circ_ͲͲͺͻ͹ͺͲ Ͳ.ͲͲʹͺͳ ʹ.ͳ͹͹ʹ͹Ͷ up chrX hsa_circ_ͲͲͳ͸͵ͺ͸ Ͳ.ͲͲʹͺͲͺ ʹ.Ͷ͹Ͳʹͳͻ up chrͳ hsa_circ_ͲͲ͸ͲͷͷͲ Ͳ.ͲͲʹ͹ͻʹ ͵.ͳͷͻͷͶ͵ up chrʹͲ hsa_circ_ͲͲͻͳͷ͵ͺ Ͳ.ͲͲʹ͹ͺͳ ͵.͵ͻͲͻͳͻ up chrX hsa_circ_ͲͲͶͲ͹ͻ͹ Ͳ.ͲͲʹ͹Ͷʹ ͷ.͵͸ͺͲͳͺ up chrͳ͸ hsa_circ_ͲͲ͸ͻͳʹͷ Ͳ.ͲͲʹ͹͵͸ ʹ.ͺͲͺͺ͹ͺ up chrͶ hsa_circ_ͲͲͻͳ͹ͷ͹ Ͳ.ͲͲʹ͹ʹͳ ʹ.ͷʹͲͶʹͻ up chrX hsa_circ_ͲͲͺ͵ͳ͵ͺ Ͳ.ͲͲʹ͹ͳ͵ Ͷ.ͲʹͶ͵ʹ up chr͹ hsa_circ_ͲͲ͵ͳͻͳ͵ Ͳ.ͲͲʹ͸ͻʹ ʹ.Ͳ͵ʹͺͲͷ up chrͳͶ hsa_circ_ͲͲ͸ͲͶͷͻ Ͳ.ͲͲʹͷͻͺ ʹ.͵͵ͻ͵ͳͻ up chrʹͲ hsa_circ_ͲͲ͸ͺʹ͵Ͳ Ͳ.ͲͲʹͷͺͺ ʹ.͵͹Ͳ͵͸͹ up chr͵ hsa_circ_ͲͲ͸ͺͶ͹͸ Ͳ.ͲͲʹͷͺͷ ͵.ͷͻͻͷͷ͸ up chr͵ hsa_circ_ͲͲͷʹͶ͵͸ Ͳ.ͲͲʹͷ͸Ͷ ͷ.͹Ͳʹ͹ͺͶ up chrʹ hsa_circ_ͲͲ͵Ͳͺͷ͸ Ͳ.ͲͲʹͷͷʹ ͻ.Ͳͳ͸ͷʹͷ up chrͳ͵ hsa_circ_ͲͲͺͷͷͳʹ Ͳ.ͲͲʹͷʹͷ ʹ.͸ͲʹͺͶ up chrͺ hsa_circ_ͲͲʹͷͲ͵ͻ Ͳ.ͲͲʹͷͳͷ ͵.͵ͺ͸Ͷͺͷ up chrͳʹ hsa_circ_ͲͲͷ͸Ͳ͵͸ Ͳ.ͲͲʹͶͶͺ ͵.͵͹ͲͷͶͻ up chrʹ hsa_circ_ͲͲ͵Ͷͷ͸͹ Ͳ.ͲͲʹͶͶ͵ ʹ.ͳͳ͵ͺͶ up chrͳͷ hsa_circ_ͲͲ͵Ͳͺͷ͵ Ͳ.ͲͲʹͶͳͳ ͵.Ͳͻͳʹ͵ʹ up chrͳ͵ hsa_circ_ͲͲ͹ͳͻͳͻ Ͳ.ͲͲʹ͵ͻͻ ʹ.͹͸ͺʹͲͺ up chrͷ hsa_circ_ͲͲͻͳͷͶͳ Ͳ.ͲͲʹ͵ͺ͸ Ͷ.ͺͳ͵ͻͺʹ up chrX hsa_circ_ͲͲͶͶͷ͸ͻ Ͳ.ͲͲʹ͵Ͷͺ Ͷ.ͻͻʹ͵ʹͳ up chrͳ͹ hsa_circ_ͲͲͻͳͷͶͻ Ͳ.ͲͲʹ͵Ͷʹ Ͷ.ͺ͹ͺ͵͸͹ up chrX hsa_circ_ͲͲͳʹͷͻʹ Ͳ.ͲͲʹʹʹ͹ ͵.Ͷʹ͵ͻͳͺ up chrͳ hsa_circ_ͲͲ͵Ͷ͸ͻͶ Ͳ.ͲͲʹʹͳ͸ ͵.ͶʹͷͶͷ͸ up chrͳͷ hsa_circ_ͲͲʹʹͷͺ͸ Ͳ.ͲͲʹʹͲ͵ ʹ.͵Ͳͺ͵Ͳͷ up chrͳͳ hsa_circ_ͲͲͶͶͷͷͻ Ͳ.ͲͲʹͳͻͻ Ͷ.ͻͳͷͷ͵͸ up chrͳ͹ hsa_circ_ͲͲͶͳͺͶͺ Ͳ.ͲͲʹͳͺͺ ʹ.ͺʹͲͲͺͷ up chrͳ͹ hsa_circ_ͲͲ͹ͳͻͺͳ Ͳ.ͲͲʹͳ͸͹ ʹ.ͺ͵Ͳ͹͹͸ up chrͷ hsa_circ_ͲͲ͸Ͳͻͳʹ Ͳ.ͲͲʹͳͷʹ Ͷ.Ͷͷͷ͸͸ͻ up chrʹͲ hsa_circ_ͲͲͲ͵ͲͻͲ Ͳ.ͲͲʹͳͶ͹ ͵.͸ͻͲ͸͵ͺ up chrͳͻ hsa_circ_ͲͲͳ͹͹ͻͲ Ͳ.ͲͲʹͳͳʹ ͷ.ͺͺʹʹͶ up chrͳͲ hsa_circ_ͲͲ͸ͲͶͶ͹ Ͳ.ͲͲʹͳͳ ͵.͵͹ͲͲͷ up chrʹͲ hsa_circ_ͲͲͲʹͳͲͻ Ͳ.ͲͲʹͳͲͷ ͹.ͺ͹ͻͺͻʹ up chrͳͲ hsa_circ_ͲͲͲʹͲ͵͸ Ͳ.ͲͲʹͳͲͷ ʹ.ͳʹ͹Ͳͷ͹ up chr͹ hsa_circ_ͲͲͶ͸Ͷ͹ͻ Ͳ.ͲͲʹͲͻͶ ʹ.ʹͳͶ͵ͳͺ up chrͳ͹ hsa_circ_ͲͲ͹ͻͺ͹ͷ Ͳ.ͲͲʹͲͻ ʹ.ͳͷʹ͸ͷͻ up chr͹ hsa_circ_ͲͲͶ͵͸͸ͻ Ͳ.ͲͲʹͲ͹ʹ ʹ.ʹͻͺ͸͸ͻ up chrͳ͹ 



hsa_circ_ͲͲ͵͹ͷͳͻ Ͳ.ͲͲʹͲͶ͹ ʹ.ͺͺ͵ͺͷͺ up chrͳ͸ hsa_circ_ͲͲͷͲ͸ͺ͹ Ͳ.ͲͲʹͲ͵Ͷ ʹ.͵ͻ͵ͺͺ͵ up chrͳͻ hsa_circ_ͲͲͶ͸ʹͻͲ Ͳ.ͲͲʹͲʹͻ ʹ.ͺʹ͸ͳ͵ͷ up chrͳ͹ hsa_circ_ͲͲͻͳͷͷʹ Ͳ.ͲͲʹͲͳͻ ͵.͵ͷ͸ͻʹͶ up chrX hsa_circ_ͲͲͷͲ͸͹ͺ Ͳ.ͲͲʹͲͲ͹ ʹ.ʹͳͶͲͶʹ up chrͳͻ hsa_circ_ͲͲͶͲͺͲ͹ Ͳ.ͲͲͳͻͻͳ ʹ.ͷͻͲͲ͹͸ up chrͳ͸ hsa_circ_ͲͲͷͷͶͶ͸ Ͳ.ͲͲͳͻ͹ͺ ʹ.ͷͶͲ͵ʹͳ up chrʹ hsa_circ_ͲͲͶͶͷͳͻ Ͳ.ͲͲͳͻ͹͹ ͺ.ͶͺͺͶ͹ͻ up chrͳ͹ hsa_circ_ͲͲ͵Ͳͺͷͺ Ͳ.ͲͲͳͻ͹Ͷ ͷ.ʹͻͻͷͺʹ up chrͳ͵ hsa_circ_ͲͲͲ͹Ͳ͹ͳ Ͳ.ͲͲͳͻ͸ͺ ʹ.Ͳ͸ͳͺͷ͹ up chrͷ hsa_circ_ͲͲ͸ͷͶʹͺ Ͳ.ͲͲͳͻͷͻ ʹ.͵Ͷ͵ʹͻͷ up chr͵ hsa_circ_ͲͲͺͷ͵ʹͻ Ͳ.ͲͲͳͻͶ͵ ʹ.͸͵ͳʹʹ͹ up chrͺ hsa_circ_ͲͲʹ͸ͳͶͳ Ͳ.ͲͲͳͻͶ ʹ.ͺͶͻͻ͸ʹ up chrͳʹ hsa_circ_ͲͲʹͲʹ͸ͺ Ͳ.ͲͲͳͻͳ͸ ͵.ͳʹ͹Ͷͺ͹ up chrͳͲ hsa_circ_ͲͲͲ͵͵ͳʹ Ͳ.ͲͲͳͺ͹ͳ ʹ.ͻͶ͵ʹͳͳ up chrͳͻ hsa_circ_ͲͲ͸ͺʹͶ͸ Ͳ.ͲͲͳͺͶͳ ʹ.͵ͲʹͶͲʹ up chr͵ hsa_circ_ͲͲͶ͵͸ͳͶ Ͳ.ͲͲͳͺ͵ʹ ͹.ͷͳ͹ͳͻ up chrͳ͹ hsa_circ_ͲͲ͸ͲͶ͸͵ Ͳ.ͲͲͳ͹ͻͳ Ͷ.͸ͺͳͻ͸͵ up chrʹͲ hsa_circ_ͲͲͻͲͶͺ͸ Ͳ.ͲͲͳ͹͸ͺ ͵.Ͳ͵ʹ͹ͷͺ up chrX hsa_circ_ͲͲʹͺ͸ͲͲ Ͳ.ͲͲͳ͹͸͵ ʹ.ͷ͵ͻͲ͵ͺ up chrͳʹ hsa_circ_ͲͲͺ͸Ͳʹ͵ Ͳ.ͲͲͳ͹͵ͷ ʹ.ͳ͵Ͷ͵ͺ͵ up chrͺ hsa_circ_ͲͲͶͶͷͲͶ Ͳ.ͲͲͳ͸ͻͻ ͹.Ͳͺ͸͸͵͹ up chrͳ͹ hsa_circ_ͲͲͶͶͷʹͻ Ͳ.ͲͲͳ͸ͻͷ ͸.͹ͷͺͳͺͺ up chrͳ͹ hsa_circ_ͲͲ͸ͲͶͷ͸ Ͳ.ͲͲͳ͸ͺͷ Ͷ.ͳʹ͸ͻͷ͹ up chrʹͲ hsa_circ_ͲͲͺͶ͵ͺͻ Ͳ.ͲͲͳ͸ͷͷ ʹ.ͶͺͶͲͻ͵ up chrͺ hsa_circ_ͲͲͷͳͺ͹Ͳ Ͳ.ͲͲͳ͸Ͷͻ ʹ.͹͵ͻͳ͹ʹ up chrͳͻ hsa_circ_ͲͲ͸ͺͲ͸Ͳ Ͳ.ͲͲͳ͸͵͸ ʹ.ʹͶʹʹ͹ up chr͵ hsa_circ_ͲͲͶͶͷͶʹ Ͳ.ͲͲͳ͸ʹͺ ͷ.ʹͷͲ͹ͲͶ up chrͳ͹ hsa_circ_ͲͲͷͻ͵ʹͻ Ͳ.ͲͲͳ͸ͳͷ ʹ.Ͷ͵ͻ͹ͻ͹ up chrʹͲ hsa_circ_ͲͲͶ͵͹͸ͻ Ͳ.ͲͲͳ͸Ͳ͸ ʹ.͹Ͳͳͻͻ up chrͳ͹ hsa_circ_ͲͲͶ͵͹Ͳʹ Ͳ.ͲͲͳͷ͹͵ ʹ.ͺͲͳ͹͹͹ up chrͳ͹ hsa_circ_ͲͲͺͷͻͻͶ Ͳ.ͲͲͳͷͷͷ ʹ.ʹ͸ͶͲ͵ͷ up chrͺ hsa_circ_ͲͲͶͶͷͷͳ Ͳ.ͲͲͳͷʹͶ ͹.͸͸͸ͶͲͻ up chrͳ͹ hsa_circ_ͲͲͷ͵ͳͺͻ Ͳ.ͲͲͳͷͲ͸ ʹ.͵ͷͺͺ͵͵ up chrʹ hsa_circ_ͲͲͶ͵͸ͺ͹ Ͳ.ͲͲͳͶ͹ͻ ʹ.ʹͳͳͷͳͶ up chrͳ͹ hsa_circ_ͲͲͶͷͻ͸͸ Ͳ.ͲͲͳͶ͸͸ ʹ.͹Ͷ͸Ͷ͸ͻ up chrͳ͹ hsa_circ_ͲͲͺͷͷ͵ͷ Ͳ.ͲͲͳͶ͸͵ ͵.Ͷͳ͸ͻʹͻ up chrͺ hsa_circ_ͲͲͷ͸ʹ͸͵ Ͳ.ͲͲͳͶͷͺ ʹ.Ͷͷͷ͸ʹʹ up chrʹ hsa_circ_ͲͲͳʹͲͳͻ Ͳ.ͲͲͳͶͷʹ ʹ.ͶͲͷ͸ͳ͵ up chrͳ hsa_circ_ͲͲͲͷʹͺͶ Ͳ.ͲͲͳͶͶ ʹ.Ͳ͸ͲͲͶͻ up chr͹ hsa_circ_ͲͲ͵ͲͺͷͶ Ͳ.ͲͲͳͶ͵ͺ ͷ.͵Ͷ͵ͻͳ up chrͳ͵ hsa_circ_ͲͲ͵͸͹ͳ͵ Ͳ.ͲͲͳͶ͵ͳ Ͷ.ʹ͸ͺͻͳ up chrͳͷ hsa_circ_ͲͲͷͳ͸͸͸ Ͳ.ͲͲͳ͵͹ͳ ʹ.ͷͷͳͻʹͺ up chrͳͻ 



hsa_circ_ͲͲ͹ͺʹͺͲ Ͳ.ͲͲͳ͵ͷ ʹ.͹ʹͲͻͻ͵ up chr͸ hsa_circ_ͲͲͻͲͶ͹ͺ Ͳ.ͲͲͳ͵Ͷͻ ʹ.ͻͳͶʹ͸ͳ up chrX hsa_circ_ͲͲͳͶʹͷͲ Ͳ.ͲͲͳ͵Ͳʹ ʹ.ͺ͹Ͳ͸͵͵ up chrͳ hsa_circ_ͲͲͳͺͺͺͲ Ͳ.ͲͲͳʹͻ͸ ͸.ͷ͹Ͷ͸͸ʹ up chrͳͲ hsa_circ_ͲͲ͸ͺͷͳ͸ Ͳ.ͲͲͳʹͷͻ ͵.ʹͲ͵Ͳͺͻ up chr͵ hsa_circ_ͲͲ͹ͻʹͻͶ Ͳ.ͲͲͳʹͷ͹ ʹ.ͻͳͲ͹ʹͺ up chr͹ hsa_circ_ͲͲʹͺͻͷͷ Ͳ.ͲͲͳʹ͵͵ ʹ.ͳͺͶͳʹͻ up chrͳʹ hsa_circ_ͲͲͻͳͷͶ͸ Ͳ.ͲͲͳʹͳͳ ͸.͸͵͹ͷͶͻ up chrX hsa_circ_ͲͲ͸ͺ͵ʹͶ Ͳ.ͲͲͳͳͻ͹ ʹ.͸Ͳͺ͹͹ͻ up chr͵ hsa_circ_ͲͲͶ͵͸ͳͲ Ͳ.ͲͲͳͳͻͷ ͺ.͹ͳͳͷͳ up chrͳ͹ hsa_circ_ͲͲͷʹʹͶʹ Ͳ.ͲͲͳͳ͹ͻ ʹ.͹͸ͳͶͷ͸ up chrͳͻ hsa_circ_ͲͲͺͷͶ͸ͳ Ͳ.ͲͲͳͳͷͶ ʹ.ʹ͹ͺͻͻͳ up chrͺ hsa_circ_ͲͲͶͷͶͺͲ Ͳ.ͲͲͳͳ͵͹ ʹ.͸ͻͳͺͶʹ up chrͳ͹ hsa_circ_ͲͲ͹͹Ͳ͸ͺ Ͳ.ͲͲͳͳ͵͸ Ͷ.ͻͺͲ͵ͳͷ up chr͸ hsa_circ_ͲͲ͸ͲͶ͸͹ Ͳ.ͲͲͳͳ͵Ͷ Ͷ.͹ͷͷͺ͸ͺ up chrʹͲ hsa_circ_ͲͲͷ͵͹ʹͶ Ͳ.ͲͲͳͳʹͻ ʹ.ͳʹͳͶ͸ up chrʹ hsa_circ_ͲͲ͵ͺͳ͵Ͷ Ͳ.ͲͲͳͳͳ͹ ʹ.ͳͻͶʹͷͺ up chrͳ͸ hsa_circ_ͲͲʹͷͲ͵ͷ Ͳ.ͲͲͳͳ Ͷ.ʹ͵͸ͳͳͻ up chrͳʹ hsa_circ_ͲͲͷͻ͹ʹʹ Ͳ.ͲͲͳͲͺͻ ʹ.ͺ͵ͺ͸͵ͷ up chrʹͲ hsa_circ_ͲͲ͹ͺʹͻ͹ Ͳ.ͲͲͳͲͺ ͵.Ͷ͸ͳ͹ͷ͸ up chr͸ hsa_circ_ͲͲͷ͹͸Ͳ͵ Ͳ.ͲͲͳͲ͹͵ ͵.ͶͻͶͺͳ up chrʹ hsa_circ_ͲͲͲ͵ͳͺͳ Ͳ.ͲͲͳͲ͸ͻ ʹ.͵͸͵ʹͺͳ up chr͵ hsa_circ_ͲͲʹʹͷͻͳ Ͳ.ͲͲͳͲ͸͸ ʹ.ʹͺͳ͹ʹʹ up chrͳͳ hsa_circ_ͲͲͷͻ͹ʹͳ Ͳ.ͲͲͳͲͷͺ ʹ.ͻʹ͹͹Ͷ up chrʹͲ hsa_circ_ͲͲͳͷͷ͹ͻ Ͳ.ͲͲͳͲͳ͵ ʹ.ͺͳʹͲ͵ up chrͳ hsa_circ_ͲͲͶ͵ͷͶ͵ Ͳ.ͲͲͳͲͲʹ ʹ.Ͷ͹ͺ͹ͷͷ up chrͳ͹ hsa_circ_ͲͲ͵Ͳͺ͸͹ Ͳ.ͲͲͲͻͺͺ ͷ.͸͹Ͳͳ͹ͷ up chrͳ͵ hsa_circ_ͲͲͳ͹͹ͺ͹ Ͳ.ͲͲͲͻ͹Ͷ ͹.Ͷ͸͵ͳͷ͵ up chrͳͲ hsa_circ_ͲͲʹʹͷͺͺ Ͳ.ͲͲͲͻ͸ͷ ʹ.ͳ͵͸͵ͷͶ up chrͳͳ hsa_circ_ͲͲͳ͸͵ͺͷ Ͳ.ͲͲͲͻʹ͵ ʹ.ͺͺͶͷ͹ͷ up chrͳ hsa_circ_ͲͲ͹ͻͺ͸͵ Ͳ.ͲͲͲͺͻͺ ʹ.͸ͳͺͺͶͷ up chr͹ hsa_circ_ͲͲ͸ͺͷ͸͵ Ͳ.ͲͲͲͺͻͶ ʹ.͸ͳͺͳ͹ͳ up chr͵ hsa_circ_ͲͲ͵ͺ͸͵Ͷ Ͳ.ͲͲͲͺͻ Ͷ.ͳͻʹͷ up chrͳ͸ hsa_circ_ͲͲͻͲͶͺ͵ Ͳ.ͲͲͲͺͺͷ ʹ.ͶͶ͸ͳ͹ʹ up chrX hsa_circ_ͲͲ͹͹Ͳ͸Ͷ Ͳ.ͲͲͲͺ͸͵ ʹ.ͻͶ͵ͳͶʹ up chr͸ hsa_circ_ͲͲͶͶͷͳͺ Ͳ.ͲͲͲͺͶ͹ ͻ.ͺͲ͸ͻ͹͸ up chrͳ͹ hsa_circ_ͲͲͶͶͻ͵Ͷ Ͳ.ͲͲͲͺͶͷ ʹ.ʹͷͶͺͺͻ up chrͳ͹ hsa_circ_ͲͲͷͻ͹ͳ͵ Ͳ.ͲͲͲͺʹ ʹ.ͺͳ͹ʹͷͶ up chrʹͲ hsa_circ_ͲͲͶͶͷͳ͸ Ͳ.ͲͲͲͺʹ ͳͲ.͸͸Ͳͷͷ up chrͳ͹ hsa_circ_ͲͲͶͶͷͳͶ Ͳ.ͲͲͲ͹͸͹ ͻ.͹ͳ͸ͷͶͷ up chrͳ͹ hsa_circ_ͲͲͶ͵͸ͺ͵ Ͳ.ͲͲͲ͹ͷͻ ͵.ͻ͸ͳ͸ʹ up chrͳ͹ hsa_circ_ͲͲͷͻ͹ͳ͹ Ͳ.ͲͲͲ͹ʹͷ ͵.͸͹ͷͲͳͷ up chrʹͲ hsa_circ_ͲͲͷͷ͸͹ʹ Ͳ.ͲͲͲ͸͹ ͵.ʹ͹Ͷ͸͸ͺ up chrʹ 



hsa_circ_ͲͲ͸ͲͶͷͺ Ͳ.ͲͲͲ͸ ͵.ʹͻ͹Ͷͷ͵ up chrʹͲ hsa_circ_ͲͲ͵ͲͶʹ͹ Ͳ.ͲͲͲͷ͸ͳ ʹ.ʹͳͻ͸͵͹ up chrͳ͵ hsa_circ_ͲͲͺ͸ͲͲʹ Ͳ.ͲͲͲͷͷͶ ʹ.͵Ͷ͵͸ͷ up chrͺ hsa_circ_ͲͲͶͲ͹ͻͺ Ͳ.ͲͲͲͷͷͳ Ͷ.Ͷ͸ͳʹʹ͹ up chrͳ͸ hsa_circ_ͲͲ͹͸͵ͳ͹ Ͳ.ͲͲͲͷͷ ʹ.Ͷ͵ͳͺͳͷ up chr͸ hsa_circ_ͲͲ͵ͷ͵Ͳ͵ Ͳ.ͲͲͲͷͶʹ ʹ.͵ͺʹ͸Ͳ͹ up chrͳͷ hsa_circ_ͲͲ͵Ͷ͸ͳͺ Ͳ.ͲͲͲͷ͵ͻ ʹ.͹ͳͺʹ͵ up chrͳͷ hsa_circ_ͲͲͲͷͺ͹͹ Ͳ.ͲͲͲͷͳ͹ ʹ.͹͵Ͳ͵ͺͷ up chrͳ͹ hsa_circ_ͲͲͳ͹͹ͺͻ Ͳ.ͲͲͲͷͲ͹ ͸.ͺ͹͵ͷʹʹ up chrͳͲ hsa_circ_ͲͲͺͷͻͻͺ Ͳ.ͲͲͲͷͲͳ ʹ.ͲͲͲͺ͹ͳ up chrͺ hsa_circ_ͲͲ͸ͺ͵ʹͷ Ͳ.ͲͲͲͶ͸ͷ ʹ.͵ͺ͸Ͳͳͺ up chr͵ hsa_circ_ͲͲͺͷͶ͸ͺ Ͳ.ͲͲͲͶ͸͵ ͵.Ͳͷ͵ͷ͹ͳ up chrͺ hsa_circ_ͲͲͺ͸Ͳͳͻ Ͳ.ͲͲͲͶ͵͹ ʹ.ͳͳͻͻͺͺ up chrͺ hsa_circ_ͲͲͳʹͷʹͶ Ͳ.ͲͲͲ͵ͻ͵ ͵.ͳͻ͹͹ͷ up chrͳ hsa_circ_ͲͲͲͷͷ͵Ͷ Ͳ.ͲͲͲ͵ͻ ʹ.͵͵ͷͷ͹ up chrͳʹ hsa_circ_ͲͲͲͺ͵ʹͶ Ͳ.ͲͲͲ͵ͺ͸ ͵.ͳ͵͵ͳ͸͹ up chr͹ hsa_circ_ͲͲͲʹͻ͵ͳ Ͳ.ͲͲͲ͵͹͵ Ͷ.͹͵ͳʹ͸͵ up chrʹʹ hsa_circ_ͲͲͶ͵͸ͺͺ Ͳ.ͲͲͲ͵͸ͻ ʹ.ͺͶͺͳ͸ͻ up chrͳ͹ hsa_circ_ͲͲͺͷͶ͹͵ Ͳ.ͲͲͲ͵͸͵ ʹ.ͲͻͳͶͶ͸ up chrͺ hsa_circ_ͲͲͲͳͷͺͳ Ͳ.ͲͲͲ͵ͷ͹ ʹ.͹ʹ͹͵ʹͶ up chr͸ hsa_circ_ͲͲͶ͵ͷͶʹ Ͳ.ͲͲͲ͵ͷͶ ͵.͹ʹ͸ʹͲͻ up chrͳ͹ hsa_circ_ͲͲ͸ͲͶ͸ͷ Ͳ.ͲͲͲ͵ͷ ͵.ͷͺͶ͸͵ͻ up chrʹͲ hsa_circ_ͲͲ͹͸͹͸ͷ Ͳ.ͲͲͲ͵ʹ͹ ʹ.͸ͳͲͳͻͶ up chr͸ hsa_circ_ͲͲͲͶ͹Ͷʹ Ͳ.ͲͲͲ͵ͳͷ ʹ.͹Ͳͳ͹ͳʹ up chrͳͶ hsa_circ_ͲͲ͹͹Ͳ͸͹ Ͳ.ͲͲͲ͵ͳͶ ͵.͹ʹ͵ͶͻͶ up chr͸ hsa_circ_ͲͲͳͺͷͳ͸ Ͳ.ͲͲͲ͵Ͳͷ Ͷ.ʹͲʹͳʹʹ up chrͳͲ hsa_circ_ͲͲͶͲ͹ͻ͵ Ͳ.ͲͲͲʹͻ͵ ͷ.͵ͳ͸ͺ͹͸ up chrͳ͸ hsa_circ_ͲͲͲ͸Ͷ͹ͺ Ͳ.ͲͲͲʹͺͳ ʹ.ͳͳ͸Ͷ͸͸ up chrʹͲ hsa_circ_ͲͲ͵ͳʹͺʹ Ͳ.ͲͲͲʹ͹ͺ ͵.ʹͶͶͷ up chrͳͶ hsa_circ_ͲͲͶ͵͹͸ʹ Ͳ.ͲͲͲʹ͸͸ ʹ.͸ͲʹͶ͹ͳ up chrͳ͹ hsa_circ_ͲͲͲͷʹ͸Ͳ Ͳ.ͲͲͲʹͷ͸ ʹ.ʹͺ͵ͷͳͻ up chrͷ hsa_circ_ͲͲ͸ͳͺ͵Ͷ Ͳ.ͲͲͲʹͶͻ ʹ.ͷͳ͸͸ͺͻ up chrʹͳ hsa_circ_ͲͲ͵͸ͻʹͺ Ͳ.ͲͲͲʹʹͷ ʹ.ͻͳ͹͹Ͷ͸ up chrͳͷ hsa_circ_ͲͲͷͳ͵ͷ͸ Ͳ.ͲͲͲͳͻʹ ͵.ͳͺ͸ͻͶʹ up chrͳͻ hsa_circ_ͲͲʹͲͷͲ͸ Ͳ.ͲͲͲͳͷͶ ʹ.ͷ͸͸͹ͷʹ up chrͳͲ hsa_circ_ͲͲ͸͸͸͵͵ Ͳ.ͲͲͲͳͷ͵ ͷ.͹ʹͷͺ͹ͷ up chr͵ hsa_circ_ͲͲͺͷͲʹͺ Ͳ.ͲͲͲͳͶ͵ ʹ.ͳͷ͹͸ʹʹ up chrͺ hsa_circ_ͲͲͲ͹ͻͶͶ ͻ.͵͸E-Ͳͷ ͵.͵͹ͻͺ͸͹ up chrͳ͹ hsa_circ_ͲͲʹʹͷͺͻ ͸.͹͹E-Ͳͷ ʹ.ͺͲ͵Ͳͺͺ up chrͳͳ hsa_circ_ͲͲ͹ͷͺͲͷ ͸.͹͹E-Ͳͷ ʹ.Ͷ͸ͶͲͳͳ up chr͸ hsa_circ_ͲͲ͸ͺ͸ʹʹ ͸.ͳ͸E-Ͳͷ ʹ.ͷ͹ͲͲͻ͵ up chr͵ hsa_circ_ͲͲͶͶͳʹͻ Ͷ.ͺͺE-Ͳͷ ͵.͹ͷͶ͹ͳͺ up chrͳ͹ hsa_circ_ͲͲ͸ͲͳͶ͵ ͵.Ͳ͸E-Ͳͷ ʹ.ͳ͹Ͳ͵͸͵ up chrʹͲ 



hsa_circ_ͲͲͺͷͷͷͶ ʹ.͹͸E-Ͳͷ ͵.ͺͶ͹ͻ͸Ͷ up chrͺ hsa_circ_ͲͲͷ͸͹ͷͺ ʹ.ͳ͸E-Ͳͷ Ͷ.ͺʹͳͶͺ͸ up chrʹ hsa_circ_ͲͲͺ͹ͺʹ͸ ͳ.ͳͲE-Ͳͷ ͵.ͷ͵͸ʹͻͻ up chrͻ hsa_circ_ͲͲ͵͹͵͸ʹ ͻ.ͺͳE-Ͳͷ ͳʹͲ.͸ͷ͹ͺ down chrͳ͸ hsa_circ_ͲͲʹͲ͹͸͵ Ͷ.͸ͻE-Ͳͷ ͳͳʹ.ͺ͵͹͵ down chrͳͳ hsa_circ_ͲͲ͵͹͵͸ͳ ͹.ͶʹE-Ͳͷ ͳͳͳ.ͳͻ͵ͺ down chrͳ͸ hsa_circ_ͲͲ͹͹ͺͺ͸ Ͳ.ͲͲͲʹͳ ͻ͸.ʹʹͶʹͺ down chr͸ hsa_circ_ͲͲ͹͹ͺͺ͹ Ͳ.ͲͲͲͳͲͳ ͷʹ.ʹͶͻ͵ͺ down chr͸ hsa_circ_ͲͲʹͲ͹ͷͺ ʹ.ʹͳE-Ͳͷ ͵ͷ.ͷ͸͵Ͷ͸ down chrͳͳ hsa_circ_ͲͲ͹͹ͺͺͶ ʹ.ͲͺE-Ͳͷ ͵ʹ.Ͳʹͷ͵ͳ down chr͸ hsa_circ_ͲͲͺͶ͹͸ͷ Ͳ.ͲͲͲͻʹͶ ʹͻ.͵ͻͶͳͻ down chrͺ hsa_circ_ͲͲʹͲ͹ͷͶ Ͷ.ͷ͹E-Ͳͷ ʹ͸.͸ͳ͹ͻ͸ down chrͳͳ hsa_circ_ͲͲʹͲ͹ͷ͵ ͵.͵͵E-Ͳͷ ʹͷ.Ͷͺͻͳ͹ down chrͳͳ hsa_circ_ͲͲʹͲ͹ͷʹ ʹ.ͶͶE-Ͳͷ ʹͷ.ʹʹͲͷͶ down chrͳͳ hsa_circ_ͲͲʹͲ͹ͷͻ ʹ.ʹͻE-Ͳͷ ʹ͵.Ͷ͸͹͵Ͷ down chrͳͳ hsa_circ_ͲͲʹͲ͹͸ʹ ͳ.ʹͲE-Ͳͷ ʹʹ.ͻʹͶ͹ͻ down chrͳͳ hsa_circ_ͲͲʹͲ͹ͷ͹ ͳ.ͶͶE-Ͳͷ ʹʹ.͵͸Ͳ͵ͻ down chrͳͳ hsa_circ_ͲͲ͹͹ͺͺͷ Ͳ.ͲͲͲͺͳ͹ ʹͳ.͵ͲͷͲʹ down chr͸ hsa_circ_ͲͲʹͲ͹ͷͷ ͳ.͵͵E-Ͳͷ ʹͳ.Ͳ͹ʹ͸ʹ down chrͳͳ hsa_circ_ͲͲʹͲ͹ͷ͸ ʹ.͸ʹE-Ͳͷ ʹͲ.ͳͳʹͳ͹ down chrͳͳ hsa_circ_ͲͲʹͲ͹͸Ͳ Ͳ.ͲͲͲͳʹͳ ͳͺ.ͷ͸͸͵ͳ down chrͳͳ hsa_circ_ͲͲͶͻͲͻͻ Ͳ.ͲͲͲͷͶ ͳ͸.ͷ͸͵ͳͺ down chrͳͻ hsa_circ_ͲͲ͹ʹ͵Ͳͻ Ͳ.ͲͲͲͳͺͻ ͳ͸.ͲͻͲͺʹ down chrͷ hsa_circ_ͲͲ͵͸͸͸͵ Ͳ.ͲͲͲ͹ʹ͵ ͳ͵.͵ͳ͵͸Ͷ down chrͳͷ hsa_circ_ͲͲͶͻͳͲͳ Ͳ.ͲͲͲͻʹͺ ͳʹ.ͺ͹Ͷͻͺ down chrͳͻ hsa_circ_ͲͲ͹ͳͷͺʹ ͸.ͻʹE-Ͳ͸ ͳʹ.Ͷ͸͹͸ͷ down chrͶ hsa_circ_ͲͲͷ͸͹͸ͺ ͻ.ͶͶE-Ͳͷ ͳʹ.ͲͲ͵͵ͳ down chrʹ hsa_circ_ͲͲͺ͹ͳͳͷ Ͳ.ͲͲͲ͹ʹʹ ͳͳ.ͺ͵Ͳͺͻ down chrͻ hsa_circ_ͲͲͶͻͲͻͳ Ͳ.ͲͲͲͻ͹ͻ ͳͳ.͵ͺ͵͹ͺ down chrͳͻ hsa_circ_ͲͲͺ͹ͳͳʹ Ͳ.ͲͲͲͻͷ͵ ͳͳ.͵ʹ͹ͷ͸ down chrͻ hsa_circ_ͲͲͶͻͳͲͷ Ͳ.ͲͲͲͻͺ ͳͳ.ʹͶͶ͵ʹ down chrͳͻ hsa_circ_ͲͲ͹ͺͲͲͷ Ͳ.ͲͲͲͺʹͳ ͳͲ.͸ͷʹʹͳ down chr͸ hsa_circ_ͲͲͶͻͳͳ͹ Ͳ.ͲͲͲͻͶ ͺ.͹ͷͷͺͺͶ down chrͳͻ hsa_circ_ͲͲͲ͹ͳͲ͹ Ͳ.ͲͲͲͳͻͺ ͺ.͹ͶͶʹ͸ͳ down chrͶ hsa_circ_ͲͲ͵ͷͶ͵ͳ Ͳ.ͲͲͲͳͻͷ ͺ.ʹ͹͵ͳͳʹ down chrͳͷ hsa_circ_ͲͲʹͳͶͺͲ Ͳ.ͲͲͲͳͺʹ ͹.͸ͶͶ͹͹ͷ down chrͳͳ hsa_circ_ͲͲ͹ͲͺͶͲ Ͳ.ͲͲͲͻͳͳ ͹.͸ͳͲ͹͵Ͷ down chrͶ hsa_circ_ͲͲͶͻͲͻͺ Ͳ.ͲͲͲͺͻ͸ ͹.͵ʹͻͶͻͻ down chrͳͻ hsa_circ_ͲͲ͹ͺͶ͸Ͳ ͻ.ͶͲE-Ͳͷ ͹.ʹͻͻͺͻ down chr͸ hsa_circ_ͲͲͳ͵ͲͶ͹ ͻ.ͲʹE-Ͳͷ ͸.ͻ͹ͳͶʹʹ down chrͳ hsa_circ_ͲͲͳʹ͵ͺͻ Ͳ.ͲͲͲ͸ͳ͹ ͸.͹͵ͷͲ͸ͺ down chrͳ hsa_circ_ͲͲͺͻͳͲͶ Ͳ.ͲͲͲͶ͹͹ ͸.͹ͲͶͲʹͺ down chrͻ hsa_circ_ͲͲͷͶͻͻ͵ Ͳ.ͲͲͲ͵͹ʹ ͸.͸Ͷͺͳʹ͵ down chrʹ 



hsa_circ_ͲͲͶͻͳ͵ʹ Ͳ.ͲͲͲ͸Ͳͷ ͸.͸ʹͳ͵Ͳ͸ down chrͳͻ hsa_circ_ͲͲʹͳͶͺʹ ͷ.ͷͳE-Ͳͷ ͸.ͷͻͶͷ͸ͷ down chrͳͳ hsa_circ_ͲͲʹͷ͸͵ʹ Ͳ.ͲͲͲͳ͸͸ ͸.ͷͺͺͶͶͻ down chrͳʹ hsa_circ_ͲͲʹͳͶͺͳ Ͳ.ͲͲͲͶͺͷ ͸.ͷͶ͵ͳͶ down chrͳͳ hsa_circ_ͲͲ͸͹ͺ͹͹ Ͳ.ͲͲͲ͵ͻͺ ͸.͵ͻʹͻͲʹ down chr͵ hsa_circ_ͲͲ͸Ͷͻ͹Ͷ Ͳ.ͲͲͲͺʹͺ ͸.͵͸ͺͻͶͳ down chr͵ hsa_circ_ͲͲ͸ͷ͹ͷͶ Ͳ.ͲͲͲ͵͵Ͷ ͸.ʹͻͳ͵ͳ͵ down chr͵ hsa_circ_ͲͲʹ͹͹ͻͲ Ͳ.ͲͲͲ͵ʹͻ ͸.ͳʹͺͲͷͷ down chrͳʹ hsa_circ_ͲͲͷ͸ͻ͵ͳ ͺ.ͺ͸E-Ͳͷ ͷ.ͻͶ͸Ͳ͸͹ down chrʹ hsa_circ_ͲͲͷͶͻͻͶ Ͳ.ͲͲͲͺͶ͵ ͷ.ͺ͸ͺͻ down chrʹ hsa_circ_ͲͲ͸͸ͻ͹͹ Ͳ.ͲͲͲͻ͸ʹ ͷ.͹͵ͷͺʹ down chr͵ hsa_circ_ͲͲͺ͵͹͹Ͳ Ͳ.ͲͲͲͻͻͺ ͷ.͸͹ͺͶ͵ͻ down chrͺ hsa_circ_ͲͲ͹ͺ͵ͳͷ Ͳ.ͲͲͲ͹͹͹ ͷ.Ͷͳͷ͸ʹͺ down chr͸ hsa_circ_ͲͲ͹ͶͶͻͶ Ͳ.ͲͲͲ͹ͻ͸ ͷ.͵ͷͷͷͲͳ down chrͷ hsa_circ_ͲͲʹͲ͹͸ͳ Ͳ.ͲͲͲͳ͵ͳ ͷ.͵ʹͷͲͲ͸ down chrͳͳ hsa_circ_ͲͲͺͻͳͲͲ Ͳ.ͲͲͲ͸͸ʹ ͷ.ʹͻ͸Ͳͺͺ down chrͻ hsa_circ_ͲͲ͹ͺͲ͸ͷ Ͳ.ͲͲͲ͹ͺͳ ͷ.ͳ͸͹ͻͷ down chr͸ hsa_circ_ͲͲͲ͹͹ͷ͸ Ͳ.ͲͲͲͺʹͷ ͷ.ͳ͸͵͹͹ͺ down chrʹ hsa_circ_ͲͲͷ͸ͻ͵͵ Ͳ.ͲͲͲͶʹ Ͷ.ͻʹͺͺͲͷ down chrʹ hsa_circ_ͲͲͲͶ͹ͷͶ Ͳ.ͲͲͲͳͳͺ Ͷ.͹ͳͶ͸Ͳʹ down chrͶ hsa_circ_ͲͲʹͷ͸͵͵ Ͳ.ͲͲͲͶͺ͸ Ͷ.Ͷ͵Ͳͻͳ down chrͳʹ hsa_circ_ͲͲͳͻʹͻͲ Ͳ.ͲͲͲ͵ͶͶ Ͷ.͵͵Ͷ͵Ͳͺ down chrͳͲ hsa_circ_ͲͲͲʹ͹ͺ͹ Ͳ.ͲͲͲͺ͵͸ Ͷ.͵ʹͻ͸ͻͷ down chrʹ hsa_circ_ͲͲͳ͹ͷͷ͵ Ͳ.ͲͲͲ͸ʹͺ Ͷ.͵Ͳ͵͸ͳͻ down chrͳͲ hsa_circ_ͲͲʹͳͷͻ͸ Ͳ.ͲͲͲͻͳ͵ Ͷ.ʹ͹ͺͺ͸͵ down chrͳͳ hsa_circ_ͲͲͷͺʹͲͶ Ͳ.ͲͲͲͻͺͺ Ͷ.ͳͷ͸ʹͺͳ down chrʹ hsa_circ_ͲͲ͵Ͷ͵ͳͻ Ͳ.ͲͲͲͶͻ͵ Ͷ.ͲͶͻʹ͵ͻ down chrͳͷ hsa_circ_ͲͲͶ͹͸Ͳʹ ͵.ͷͲE-Ͳͷ ͵.ͻͺͶͲͻͷ down chrͳͺ hsa_circ_ͲͲ͹ͳͷͺ͵ Ͳ.ͲͲͲ͹͹͵ ͵.ͻͺͳͺʹͳ down chrͶ hsa_circ_ͲͲͲͻ͹Ͷͷ Ͳ.ͲͲͲ͵ʹ͸ ͵.ͻͶ͹͵ͷ͹ down chrͳ hsa_circ_ͲͲͲͲͺͻʹ Ͳ.ͲͲͲͷͳ͸ ͵.ͺ͸͸ʹͳͻ down chrͳͻ hsa_circ_ͲͲʹ͵͸Ͳ͸ Ͳ.ͲͲͲͺͲͻ ͵.ͺʹ͵ͷͺ͸ down chrͳͳ hsa_circ_ͲͲʹͳʹͻͶ Ͳ.ͲͲͲʹͲ͹ ͵.ͺͳͺ͹ͺͻ down chrͳͳ hsa_circ_ͲͲʹͶ͵Ͳʹ Ͳ.ͲͲͲͺͺʹ ͵.͹Ͳ͹ͲͲ͹ down chrͳͳ hsa_circ_ͲͲ͹ͳͲͲͲ ʹ.͵ͳE-Ͳͷ ͵.͸Ͷͻͳͷ͹ down chrͶ hsa_circ_ͲͲͶͷͷ͸ͻ Ͳ.ͲͲͲʹ͸ͳ ͵.͸ʹ͵ͷͺͳ down chrͳ͹ hsa_circ_ͲͲͲ͸ʹͶʹ Ͳ.ͲͲͲ͹ͳͶ ͵.ͷ͸ͻͲͺʹ down chrͳͺ hsa_circ_ͲͲ͹Ͳͺ͵ͺ Ͳ.ͲͲͲͷ͸ͻ ͵.ͷͷ͵ͶͶ down chrͶ hsa_circ_ͲͲͺͺ͹Ͳͻ Ͳ.ͲͲͲʹͳ͹ ͵.ͷͶͲͻ͹͸ down chrͻ hsa_circ_ͲͲ͵ͷͶ͵ʹ Ͳ.ͲͲͲͺ͹Ͷ ͵.Ͷ͹ͻͺʹʹ down chrͳͷ hsa_circ_ͲͲ͹ͺ͵ͳͻ Ͳ.ͲͲͲ͹͸ͻ ͵.Ͷ͸ͷʹͲ͸ down chr͸ hsa_circ_ͲͲ͹Ͷͺͳͳ Ͳ.ͲͲͲͻ͵ͳ ͵.ͶͶ͵͹ͶͶ down chrͷ hsa_circ_ͲͲͲʹͺͻͶ Ͳ.ͲͲͲͺͲͺ ͵.͵͵ͺͶ͹ͺ down chr͸ 



hsa_circ_ͲͲ͸Ͷͻ͹ͳ Ͳ.ͲͲͲ͹͹ͺ ͵.͵ͳ͹ͷͷͳ down chr͵ hsa_circ_ͲͲͷͺʹͲͻ Ͳ.ͲͲͲͶͺͷ ͵.ͳͶʹͷͺ͸ down chrʹ hsa_circ_ͲͲʹͻ͹ͷͳ Ͳ.ͲͲͲ͹͵͹ ͵.ͳ͵ͷ͹Ͳͺ down chrͳ͵ hsa_circ_ͲͲ͵ͻ͹Ͷʹ Ͳ.ͲͲͲͳͶͻ ͵.ͳʹ͸ʹʹͺ down chrͳ͸ hsa_circ_ͲͲ͸Ͷͷ͸ͷ Ͳ.ͲͲͲ͹ͳ͸ ʹ.ͻ͸͵Ͷʹͷ down chr͵ hsa_circ_ͲͲͳ͵Ͷ͵ͻ Ͳ.ͲͲͲ͵ͷʹ ʹ.ͺͻ͸Ͷͳͺ down chrͳ hsa_circ_ͲͲͲʹʹͶͻ Ͳ.ͲͲͲ͸Ͳͻ ʹ.͹ͺͲ͹͹Ͷ down chrʹ hsa_circ_ͲͲ͸͹ͳͺ͵ Ͳ.ͲͲͲͻͳͺ ʹ.͹͹ͻͲ͵͸ down chr͵ hsa_circ_ͲͲʹͻ͹͸ͳ Ͳ.ͲͲͲ͹ͻͺ ʹ.͹͸͸͵͸ʹ down chrͳ͵ hsa_circ_ͲͲ͹ʹͷ͸ͺ Ͳ.ͲͲͲʹͳ ʹ.͹ͷͳͷʹͳ down chrͷ hsa_circ_ͲͲͳ͵͸ͳͺ Ͳ.ͲͲͲͻͷͻ ʹ.͹͵ʹͲ͹ͻ down chrͳ hsa_circ_ͲͲ͹Ͷͳ͸ͻ Ͳ.ͲͲͲʹͳ ʹ.͹Ͳͷ͹Ͷͻ down chrͷ hsa_circ_ͲͲ͵ͻ͹Ͷͺ ͻ.͹ͷE-Ͳͷ ʹ.͸ͺ͵͵ͷͳ down chrͳ͸ hsa_circ_ͲͲͶ͹͵ͻͳ Ͳ.ͲͲͲͶͳ͹ ʹ.͸͹ͳ͹ͷ͸ down chrͳͺ hsa_circ_ͲͲͲͶ͸͹ͻ Ͳ.ͲͲͲͻͻͻ ʹ.ͷͻͻͺͲͳ down chr͹ hsa_circ_ͲͲͳ͵͸͸Ͷ Ͳ.ͲͲͲ͵͹ʹ ʹ.ͷͺͺͷͳͳ down chrͳ hsa_circ_ͲͲ͸ͷ͹ͷͲ Ͳ.ͲͲͲ͹ͷʹ ʹ.ͷ͸͸͵͹Ͷ down chr͵ hsa_circ_ͲͲʹͻ͹Ͷͷ Ͳ.ͲͲͲ͹ͲͶ ʹ.ͷͷͻͶͻ͵ down chrͳ͵ hsa_circ_ͲͲ͵ͺ͹͸͵ Ͳ.ͲͲͲͶͶͺ ʹ.ͷͷͶʹͺ͹ down chrͳ͸ hsa_circ_ͲͲ͹ʹͷ͸͹ Ͳ.ͲͲͲ͵ͻͻ ʹ.ͷ͵ʹ͵ͻͷ down chrͷ hsa_circ_ͲͲ͵ͷͳͳ͵ Ͳ.ͲͲͲ͵ʹ ʹ.ͷͲ͵ͷ down chrͳͷ hsa_circ_ͲͲʹ͸ͷͶͲ Ͳ.ͲͲͲ͹ͳʹ ʹ.Ͷͺ͸ͳͶͶ down chrͳʹ hsa_circ_ͲͲͳ͵͸Ͳ͹ Ͳ.ͲͲͲͻͶʹ ʹ.Ͷ͸ͲͲͻͺ down chrͳ hsa_circ_ͲͲͷͺͺͺͷ Ͳ.ͲͲͲ͹ͳͺ ʹ.Ͷͷ͵͸ͷ͸ down chrʹ hsa_circ_ͲͲͳ͵͸ʹͲ Ͳ.ͲͲͲ͹ͻ ʹ.ͶʹʹͲʹͷ down chrͳ hsa_circ_ͲͲͶ͹Ͷͺ͸ Ͳ.ͲͲͲͳͲ͸ ʹ.ͶʹͲʹͲͳ down chrͳͺ hsa_circ_ͲͲ͵ͷͳͳͶ Ͳ.ͲͲͲͻͲͶ ʹ.͵͹ͲͲʹͻ down chrͳͷ hsa_circ_ͲͲ͸Ͷͻ͹ͷ Ͳ.ͲͲͲͳ͸͹ ʹ.͵ͷͲͷͲͻ down chr͵ hsa_circ_ͲͲ͸ͷͳͳͲ Ͳ.ͲͲͲͷʹͺ ʹ.͵ʹͷ͹Ͷ͵ down chr͵ hsa_circ_ͲͲͳ͵͸ʹ͵ Ͳ.ͲͲͲʹ͸ͻ ʹ.ʹͺ͸ͲͲ͹ down chrͳ hsa_circ_ͲͲ͹ͺͶ͵ͻ Ͷ.ͶͻE-Ͳ͸ ʹ.ͳʹ͹͵͵ͺ down chr͸ hsa_circ_ͲͲ͸Ͷͺ͸͸ Ͳ.ͲͲͲͷͶͶ ʹ.ͳͲͲͻͷͳ down chr͵ hsa_circ_ͲͲͳ͵ͶͶ͸ Ͳ.ͲͲͲͺͲͶ ʹ.ͲͺͲͶ͸͸ down chrͳ hsa_circ_ͲͲͷͲ͹Ͷ͸ Ͳ.ͲͲͲʹͺ͵ ʹ.Ͳ͹Ͳʹ͵ʹ down chrͳͻ hsa_circ_ͲͲ͸ͻͺͲͷ Ͳ.ͲͲͲͶ͸͵ ʹ.ͲͶ͸ͷͷͺ down chrͶ hsa_circ_ͲͲʹͺͶͲͺ Ͳ.ͲͲͲ͵͹ͳ ʹ.Ͳͳͺͻͺͻ down chrͳʹ hsa_circ_ͲͲ͹Ͷʹͷͺ Ͳ.ͲͲͲͷͷͻ ʹ.Ͳͳ͵ͻͺ down chrͷ 
Abbreviation: FC, Fold changes; abs, absolute value, chr, chromosome. 
  



Table S3. The most significant circRNA–miRNA interacting couples (Top 20) Upregulated circRNAs miRNAs MREs Corresponding circular RNAs Gene Symbol Chromosomal Location hsa-miR-1273h-5p 47 hsa_circ_0005534 ERC1 chrͳʹ:ͳͳͲ͹Ͷͺͻ-ͳͳ͵͹͹͵ͺ hsa-miR-6780a-5p 44 hsa_circ_0005534 ERC1 chrͳʹ:ͳͳͲ͹Ͷͺͻ-ͳͳ͵͹͹͵ͺ hsa-miR-4726-5p 40 hsa_circ_0044519 COL1A1 chrͳ͹:Ͷͺʹ͸͵͸͹͹-Ͷͺʹ͹ͷͳͶ͸ hsa-miR-4726-5p 39 hsa_circ_0044519 COL1A1 chrͳ͹:Ͷͺʹ͸͵͸͹͹-Ͷͺʹ͹ͷͳͶ͸ hsa-miR-7851-3p 39 hsa_circ_0005534 ERC1 chrͳʹ:ͳͳͲ͹Ͷͺͻ-ͳͳ͵͹͹͵ͺ hsa-miR-4726-5p 38 hsa_circ_0044518 COL1A1 chrͳ͹:Ͷͺʹ͸͵͸͹͹-Ͷͺʹ͹͵ͷ͸Ͳ hsa-miR-4726-5p 36 hsa_circ_0044520 COL1A1 chrͳ͹:Ͷͺʹ͸Ͷ͵͹ͷ-Ͷͺʹ͹͵͵͵͹ hsa-miR-3192-5p 36 hsa_circ_0005534 ERC1 chrͳʹ:ͳͳͲ͹Ͷͺͻ-ͳͳ͵͹͹͵ͺ hsa-miR-4640-5p 35 hsa_circ_0044519 COL1A1 chrͳ͹:Ͷͺʹ͸͵͸͹͹-Ͷͺʹ͹ͷͳͶ͸ hsa-miR-4726-5p 34 hsa_circ_0044517 COL1A1 chrͳ͹:Ͷͺʹ͸͵͸͹͹-Ͷͺʹ͸͵͸͹͹ hsa-miR-1233-5p 34 hsa_circ_0005534 ERC1 chrͳʹ:ͳͳͲ͹Ͷͺͻ-ͳͳ͵͹͹͵ͺ hsa-miR-665 34 hsa_circ_0005534 ERC1 chrͳʹ:ͳͳͲ͹Ͷͺͻ-ͳͳ͵͹͹͵ͺ hsa-miR-4640-5p 33 hsa_circ_0044518 COL1A1 chrͳ͹:Ͷͺʹ͸͵͸͹͹-Ͷͺʹ͹͵ͷ͸Ͳ hsa-miR-4640-5p 33 hsa_circ_0044529 COL1A1 chrͳ͹:Ͷͺʹ͸͸ͳͲʹ-Ͷͺʹ͹͹͵Ͳͺ hsa-miR-5787 33 hsa_circ_0005534 ERC1 chrͳʹ:ͳͳͲ͹Ͷͺͻ-ͳͳ͵͹͹͵ͺ hsa-miR-4640-5p 31 hsa_circ_0044520 COL1A1 chrͳ͹:Ͷͺʹ͸Ͷ͵͹ͷ-Ͷͺʹ͹͵͵͵͹ hsa-miR-615-5p 31 hsa_circ_0065404 COL7A1 chr͵:Ͷͺ͸ͲʹͺͶʹ-Ͷͺ͸͵Ͳͳ͵ʹ hsa-miR-4726-5p 30 hsa_circ_0044527 COL1A1 chrͳ͹:Ͷͺʹ͸͸ͳͲʹ-Ͷͺʹ͹͵ͷ͸Ͳ hsa-miR-4726-5p 30 hsa_circ_0044539 COL1A1 chrͳ͹:Ͷͺʹ͸͸͹͵͹-Ͷͺʹ͹͵͹ʹͺ hsa-miR-4739 30 hsa_circ_0029399 GLT1D1 chrͳʹ:ͳʹͻ͵͹͵ͳͺ͵-ͳʹͻͶͳͳ͸ͻͻ Downregulated circRNAs miRNAs MREs Corresponding circular RNAs Gene Symbol Chromosomal Location hsa-miR-619-5p 37 hsa_circ_0013047 LPHN2 chrͳ:ͺʹʹʹ͹Ͷͻͷ-ͺʹ͵͹ʹͻͳͷ hsa-miR-4632-5p 23 hsa_circ_0020761 - chr11:1213089-1222366 hsa-miR-1303 23 hsa_circ_0013047 LPHN2 chrͳ:ͺʹʹʹ͹Ͷͻͷ-ͺʹ͵͹ʹͻͳͷ hsa-miR-4632-5p 23 hsa_circ_0020761 - chr11:1213089-1222366 hsa-miR-5095 22 hsa_circ_0013047 LPHN2 chrͳ:ͺʹʹʹ͹Ͷͻͷ-ͺʹ͵͹ʹͻͳͷ hsa-miR-4632-5p 22 hsa_circ_0020760 - chr11:1213089-1222366 hsa-miR-4763-3p 21 hsa_circ_0020762 - chr11:1213089-1222366 hsa-miR-4425 21 hsa_circ_0013047 LPHN2 chrͳ:ͺʹʹʹ͹Ͷͻͷ-ͺʹ͵͹ʹͻͳͷ hsa-miR-4739 21 hsa_circ_0013047 LPHN2 chrͳ:ͺʹʹʹ͹Ͷͻͷ-ͺʹ͵͹ʹͻͳͷ hsa-miR-4763-3p 21 hsa_circ_0020762 - chr11:1213089-1222366 hsa-miR-3159 20 hsa_circ_0013047 LPHN2 chrͳ:ͺʹʹʹ͹Ͷͻͷ-ͺʹ͵͹ʹͻͳͷ hsa-miR-5787 20 hsa_circ_0013047 LPHN2 chrͳ:ͺʹʹʹ͹Ͷͻͷ-ͺʹ͵͹ʹͻͳͷ hsa-miR-4763-3p 20 hsa_circ_0020760 - chr11:1213089-1222366 hsa-miR-4632-5p 19 hsa_circ_0020759 - chr11:1213089-1222366 hsa-miR-1273g-3p 18 hsa_circ_0013047 LPHN2 chrͳ:ͺʹʹʹ͹Ͷͻͷ-ͺʹ͵͹ʹͻͳͷ 



hsa-miR-6780a-5p 18 hsa_circ_0013047 LPHN2 chrͳ:ͺʹʹʹ͹Ͷͻͷ-ͺʹ͵͹ʹͻͳͷ hsa-miR-6855-5p 18 hsa_circ_0013047 LPHN2 chrͳ:ͺʹʹʹ͹Ͷͻͷ-ͺʹ͵͹ʹͻͳͷ hsa-miR-6756-5p 17 hsa_circ_0020762 - chr11:1213089-1222366 hsa-miR-1304-3p 17 hsa_circ_0013047 LPHN2 chrͳ:ͺʹʹʹ͹Ͷͻͷ-ͺʹ͵͹ʹͻͳͷ hsa-miR-4763-3p 17 hsa_circ_0020759 - chr11:1213089-1222366 
 

  



Table S4. The target miRNAs captured by multiple circRNAs (Top 20) Upregulated circRNAs Downregulated circRNAs Captured miRNA Interacted circRNA counts Captured miRNA Interacted circRNA counts hsa-miR-4726-5p 26 hsa-miR-6756-5p 10 hsa-miR-4640-5p 22 hsa-miR-4763-3p 9 hsa-miR-6798-5p 22 hsa-miR-6803-5p 7 hsa-miR-328-5p 19 hsa-miR-6893-5p 6 hsa-miR-615-5p 18 hsa-miR-637 6 hsa-miR-665 15 hsa-miR-5787 6 hsa-miR-6762-5p 15 hsa-miR-5001-5p 6 hsa-miR-661 14 hsa-miR-4728-5p 6 hsa-miR-4530 13 hsa-miR-6791-5p 5 hsa-miR-6753-5p 13 hsa-miR-6735-5p 5 hsa-miR-3619-5p 12 hsa-miR-6722-3p 5 hsa-miR-4733-3p 12 hsa-miR-6721-5p 5 hsa-miR-6132 12 hsa-miR-4685-5p 5 hsa-miR-637 12 hsa-miR-4667-3p 5 hsa-miR-6852-5p 12 hsa-miR-4632-5p 5 hsa-miR-1343-3p 11 hsa-miR-6879-5p 4 hsa-miR-6781-5p 11 hsa-miR-6810-3p 4 hsa-miR-6836-5p 11 hsa-miR-6782-5p 4 hsa-miR-6791-5p 10 hsa-miR-6775-5p 4 hsa-miR-744-5p 8 hsa-miR-6743-5p 4 
 

 

  



Table S5. Functional annotation analysis of hsa-miR-4726-5p 

 

Term Count % P Value List 
Total Pop 

Hits Pop 
Total Fold 

Enrichment Bonferroni Benjamini FDR Tobacco Use Disorder ͻͺͷ ʹʹ.ͲʹͷͻͶ Ͷ.ͻ͸E-͵ͳ ͵ͳ͹Ͳ ͵Ͳ͵Ͷ ͳʹͻ͹ͳ ͳ.͵ʹͺͶͳͺ ͵.ʹ͸E-ʹ͹ ͵.ʹ͸E-ʹ͹ ͻ.͹ͳE-ʹͺ Body Mass Index ͳ͸ͷ ͵.͸ͺͻ͸ʹͶ ͷ.͹ͷE-Ͳ͹ ͵ͳ͹Ͳ Ͷ͹ͻ ͳʹͻ͹ͳ ͳ.ͶͲͻͶͻʹ Ͳ.ͲͲ͵͹͹͵ Ͳ.ͲͲͳͺͺͺ Ͳ.ͲͲͳͳʹ͸ Stroke ͳ͹ͺ ͵.ͻͺͲ͵ʹʹ ͸.ʹͳE-Ͳ͸ ͵ͳ͹Ͳ ͷͶʹ ͳʹͻ͹ͳ ͳ.͵Ͷ͵ͺͲͳ Ͳ.Ͳ͵ͻͻ͹ͻ Ͳ.Ͳͳ͵ͷͲͺ Ͳ.Ͳͳʹͳͷ͹ Cholesterol, HDL ͳͶͶ ͵.ʹʹͲͲ͵͸ ʹ.ͻͲE-Ͳͷ ͵ͳ͹Ͳ Ͷ͵Ͷ ͳʹͻ͹ͳ ͳ.͵ͷ͹͸Ͷ͹ Ͳ.ͳ͹͵͸Ͷͷ Ͳ.ͲͶ͸ͷ͸Ͷ Ͳ.Ͳͷ͸ͺͳͻ Cholesterol ͳͶͳ ͵.ͳͷʹͻͷʹ Ͷ.ͷͻE-Ͳͷ ͵ͳ͹Ͳ Ͷʹ͹ ͳʹͻ͹ͳ ͳ.͵ͷͳͳͷ͸ Ͳ.ʹ͸Ͳ͵͸Ͷ Ͳ.Ͳͷͺͷ͵͸ Ͳ.Ͳͺͻͺ͵ͳ Schizophrenia ʹ͵ͺ ͷ.͵ʹʹͲͲͶ ͺ.͸ͻE-Ͳͷ ͵ͳ͹Ͳ ͹ͺͷ ͳʹͻ͹ͳ ͳ.ʹͶͲͷ͹ͳ Ͳ.Ͷ͵Ͷͻ͵͹ Ͳ.ͲͻͲ͹ͷͳ Ͳ.ͳ͸ͻͻͷ Blood Pressure ͳͶͺ ͵.͵ͲͻͶͺͳ ͳ.ͷʹE-ͲͶ ͵ͳ͹Ͳ Ͷ͸ʹ ͳʹͻ͹ͳ ͳ.͵ͳͲ͹ͻʹ Ͳ.͸͵ͳ͹ͷ͹ Ͳ.ͳ͵͵ Ͳ.ʹͻ͹ʹͶ͹ Carotid Artery Diseases ͵ͷ Ͳ.͹ͺʹ͸Ͷͺ ͳ.ͷ͸E-ͲͶ ͵ͳ͹Ͳ ͹ͺ ͳʹͻ͹ͳ ͳ.ͺ͵͸Ͳ͸͵ Ͳ.͸Ͷͳͻ͹ Ͳ.ͳʹͲͶͻʹ Ͳ.͵Ͳͷ͸Ͳ͵ Hip ͳͳͻ ʹ.͸͸ͳͲͲʹ ʹ.Ͳ͵E-ͲͶ ͵ͳ͹Ͳ ͵͸ͳ ͳʹͻ͹ͳ ͳ.͵Ͷͺͺʹ Ͳ.͹͵͸ͳͷ͵ Ͳ.ͳ͵͹͸Ͳ͸ Ͳ.͵ͻ͸ʹͶ͵ Cholesterol, LDL ͳͷ͵ ͵.Ͷʹͳʹͺͺ ʹ.ͳͳE-ͲͶ ͵ͳ͹Ͳ Ͷͺ͵ ͳʹͻ͹ͳ ͳ.ʹͻ͸ͳ͸ Ͳ.͹Ͷͻͻ͵͵ Ͳ.ͳʹͻͶʹ͸ Ͳ.Ͷͳʹͳ͸ʹ Celiac Disease| ͻͻ ʹ.ʹͳ͵͹͹ͷ ʹ.͹͸E-ͲͶ ͵ͳ͹Ͳ ʹͻ͵ ͳʹͻ͹ͳ ͳ.͵ͺʹͷͷ͵ Ͳ.ͺ͵͸Ͷ͸ͳ Ͳ.ͳͷͳ͹͹ͷ Ͳ.ͷ͵ͺͳͲͺ Echocardiography ͳʹͷ ʹ.͹ͻͷͳ͹ ͵.ͳ͸E-ͲͶ ͵ͳ͹Ͳ ͵ͺ͸ ͳʹͻ͹ͳ ͳ.͵ʹͷͲ͸Ͷ Ͳ.ͺ͹Ͷ͸͹͵ Ͳ.ͳͷͺͻʹͳ Ͳ.͸ͳ͸ͻͷͳ Bone Density ͹ͺ ͳ.͹ͶͶͳͺ͸ Ͷ.ͳʹE-ͲͶ ͵ͳ͹Ͳ ʹʹ͵ ͳʹͻ͹ͳ ͳ.Ͷ͵ͳʹͳʹ Ͳ.ͻ͵͵ͳ͵ Ͳ.ͳͺ͹ͺͷ͸ Ͳ.ͺͲʹͺͳ Alcoholism ͳͷͺ ͵.ͷ͵͵Ͳͻͷ Ͷ.͹ʹE-ͲͶ ͵ͳ͹Ͳ ͷͲͻ ͳʹͻ͹ͳ ͳ.ʹ͹ͲͳͶ͸ Ͳ.ͻͷͷͲʹͻ Ͳ.ͳͻͺ͹ʹ͸ Ͳ.ͻʹͲͲͳͳ Coronary Artery Disease ͳͷͺ ͵.ͷ͵͵Ͳͻͷ ͷ.ʹͲE-ͲͶ ͵ͳ͹Ͳ ͷͳͲ ͳʹͻ͹ͳ ͳ.ʹ͸͹͸ͷͷ Ͳ.ͻ͸͹ʹͺ͵ Ͳ.ʹͲ͵ͺ͸ͻ ͳ.Ͳͳ͵ͺͻ͵ Insulin ͸ͺ ͳ.ͷʹͲͷ͹ʹ ͷ.ͺʹE-ͲͶ ͵ͳ͹Ͳ ͳͻͳ ͳʹͻ͹ͳ ͳ.Ͷͷ͸͹͸͸ Ͳ.ͻ͹ͺͳ͹ͷ Ͳ.ʹͳʹ͸ʹ ͳ.ͳ͵͵ʹ͵ͳ schizophrenia | autism ͳͺ Ͳ.ͶͲʹͷͲͶ Ͳ.ͲͲͳͲͻͶ ͵ͳ͹Ͳ ͵Ͷ ͳʹͻ͹ͳ ʹ.ͳ͸͸ʹͶ͸ Ͳ.ͻͻͻʹͶͷ Ͳ.͵ͶͶͺʹ͸ ʹ.ͳͳͻʹͺͻ Bipolar Disorder ͳʹ͹ ʹ.ͺ͵ͻͺͻ͵ Ͳ.ͲͲͳͶͲͻ ͵ͳ͹Ͳ ͶͲ͹ ͳʹͻ͹ͳ ͳ.ʹ͹͸ͺͲʹ Ͳ.ͻͻͻͻͲͷ Ͳ.ͶͲʹ͵ͺͳ ʹ.͹ʹ͵Ͷͺ Lipids ͷ͹ ͳ.ʹ͹Ͷͷͻ͹ Ͳ.ͲͲʹʹͻͶ ͵ͳ͹Ͳ ͳ͸ʹ ͳʹͻ͹ͳ ͳ.Ͷ͵ͻ͹Ͳ͹ ͳ Ͳ.ͷͶͺͲ͵ͳ Ͷ.͵ͻ͸͸ͳ͸ Lipoproteins, VLDL ͷ͸ ͳ.ʹͷʹʹ͵͸ Ͳ.ͲͲʹͶͷͶ ͵ͳ͹Ͳ ͳͷͻ ͳʹͻ͹ͳ ͳ.ͶͶͳͳ͵͸ ͳ Ͳ.ͷͷ͵ͻͳ͵ Ͷ.͸ͻ͹Ͳͳͺ Depression ͷͷ ͳ.ʹʹͻͺ͹ͷ Ͳ.ͲͲʹ͸ʹ͸ ͵ͳ͹Ͳ ͳͷ͸ ͳʹͻ͹ͳ ͳ.ͶͶʹ͸ʹͳ ͳ Ͳ.ͷ͸Ͳ͹ʹͻ ͷ.Ͳͳ͹ͷͶͺ 



Breast Neoplasms ͳ͵ Ͳ.ʹͻͲ͸ͻͺ Ͳ.ͲͲ͵͹͸ʹ ͵ͳ͹Ͳ ʹ͵ ͳʹͻ͹ͳ ʹ.͵ͳʹ͹ͷͷ ͳ Ͳ.͸͹ͷͷ͸͸ ͹.ͳͳ͵ͺͳͶ Body Height ͳ͸ͺ ͵.͹ͷ͸͹Ͳͺ Ͳ.ͲͲͶͲͷͳ ͵ͳ͹Ͳ ͷ͹ͳ ͳʹͻ͹ͳ ͳ.ʹͲ͵ͺͻʹ ͳ Ͳ.͸ͺ͸ͶͲͳ ͹.͸ͶͲͳʹ͸ Triglycerides ͳ͵ʹ ʹ.ͻͷͳ͸ͻͻ Ͳ.ͲͲͶͳ͸ͺ ͵ͳ͹Ͳ Ͷ͵͹ ͳʹͻ͹ͳ ͳ.ʹ͵ͷͻ͸͸ ͳ Ͳ.͸ͺͳʹͷʹ ͹.ͺͷͳͶ͸ʹ Mouth Neoplasms|Precancerous Conditions ͳͳ Ͳ.ʹͶͷͻ͹ͷ Ͳ.ͲͲͶͷͳͳ ͵ͳ͹Ͳ ͳͺ ͳʹͻ͹ͳ ʹ.ͷͲͲͷͶ͵ ͳ Ͳ.͸ͻͷͳͻ͹ ͺ.Ͷ͹ͲͶʹ Myocardial Infarction ͳͷͺ ͵.ͷ͵͵Ͳͻͷ Ͳ.ͲͲͶ͹͹͸ ͵ͳ͹Ͳ ͷ͵͸ ͳʹͻ͹ͳ ͳ.ʹͲ͸ͳ͸Ͷ ͳ Ͳ.͹Ͳͳ͹ͷ͹ ͺ.ͻͶ͹Ͷͻͷ Attention Deficit Disorder with Hyperactivity ͷʹ ͳ.ͳ͸ʹ͹ͻͳ Ͳ.ͲͲͷͳͲͶ ͵ͳ͹Ͳ ͳͷͲ ͳʹͻ͹ͳ ͳ.ͶͳͺͶͻ ͳ Ͳ.͹ͳʹͲͻʹ ͻ.ͷ͵ʹʹ͵͹ Hemoglobins ͺ͵ ͳ.ͺͷͷͻͻ͵ Ͳ.ͲͲͷʹʹʹ ͵ͳ͹Ͳ ʹ͸Ͳ ͳʹͻ͹ͳ ͳ.͵Ͳ͸ʹʹͺ ͳ Ͳ.͹Ͳ͹ʹͺ͸ ͻ.͹Ͷʹ͸͹͹ Memory ͳʹ Ͳ.ʹ͸ͺ͵͵͸ Ͳ.ͲͲͷʹͺͻ ͵ͳ͹Ͳ ʹͳ ͳʹͻ͹ͳ ʹ.͵͵ͺͳ͹ ͳ Ͳ.͸ͻͻʹͷʹ ͻ.ͺ͸ͳͺʹͻ Hematocrit Ͷͳ Ͳ.ͻͳ͸ͺͳ͸ Ͳ.ͲͲͷ͹ʹͺ ͵ͳ͹Ͳ ͳͳ͵ ͳʹͻ͹ͳ ͳ.ͶͺͶ͸͵ͷ ͳ Ͳ.͹ͳͷͺͳ͸ ͳͲ.͸͵͹͸ͺ Leukemia, Myeloid, Acute|Precursor Cell Lymphoblastic Leukemia-Lymphoma ͺ Ͳ.ͳ͹ͺͺͻͳ Ͳ.ͲͲ͸ͷ͹͹ ͵ͳ͹Ͳ ͳͳ ͳʹͻ͹ͳ ʹ.ͻ͹ͷͺͷ͵ ͳ Ͳ.͹ͷ͵ͲͶͶ ͳʹ.ͳͳͻ͵͸ 
Alcohol Drinking ͳ͸ Ͳ.͵ͷ͹͹ͺʹ Ͳ.ͲͲ͸͸͹ͺ ͵ͳ͹Ͳ ͵͵ ͳʹͻ͹ͳ ͳ.ͻͺ͵ͻͲʹ ͳ Ͳ.͹Ͷ͹͵ʹ͸ ͳʹ.ʹͻ͵͸ Glucose ͹͹ ͳ.͹ʹͳͺʹͷ Ͳ.ͲͲ͸ͻͺ͸ ͵ͳ͹Ͳ ʹͶͳ ͳʹͻ͹ͳ ͳ.͵Ͳ͹͵͵ͺ ͳ Ͳ.͹ͷʹ͵ͷʹ ͳʹ.ͺʹͶͺ Natriuretic Peptide, Brain ͳʹ Ͳ.ʹ͸ͺ͵͵͸ Ͳ.ͲͲͺʹ͹ ͵ͳ͹Ͳ ʹʹ ͳʹͻ͹ͳ ʹ.ʹ͵ͳͺͻ ͳ Ͳ.͹ͻͻͲ͸Ͷ ͳͷ.ͲͲͷ͹͸ Narcolepsy ͸ͻ ͳ.ͷͶʹͻ͵Ͷ Ͳ.ͲͲͺͷͶ͸ ͵ͳ͹Ͳ ʹͳͶ ͳʹͻ͹ͳ ͳ.͵ͳͻ͵ͳͺ ͳ Ͳ.ͺͲͲ͵͵ͳ ͳͷ.Ͷ͸͸ͻͺ Osteoporosis ͷ͸ ͳ.ʹͷʹʹ͵͸ Ͳ.ͲͲͺͻͲ͸ ͵ͳ͹Ͳ ͳ͸ͺ ͳʹͻ͹ͳ ͳ.͵͸͵ͻ͵͵ ͳ Ͳ.ͺͲͶͷ͹ʹ ͳ͸.Ͳ͸ͷͶ Cell Adhesion Molecules ʹ͸ Ͳ.ͷͺͳ͵ͻͷ Ͳ.ͲͳͲʹͺͳ ͵ͳ͹Ͳ ͸͸ ͳʹͻ͹ͳ ͳ.͸ͳͳͻʹ ͳ Ͳ.ͺͶͲ͵ͻ͹ ͳͺ.͵ͳ͸ͻͷ monocyte chemoattractant protein ͳ ȋ͸͸-͹͹Ȍ ͵ʹ Ͳ.͹ͳͷͷ͸Ͷ Ͳ.ͲͳͲͶͶ͸ ͵ͳ͹Ͳ ͺ͸ ͳʹͻ͹ͳ ͳ.ͷʹʹͷ͵ ͳ Ͳ.ͺ͵͹ʹͷ ͳͺ.ͷͺʹͷͷ Fatty Liver ͳͲ Ͳ.ʹʹ͵͸ͳͶ Ͳ.ͲͳͲͷͷ ͵ͳ͹Ͳ ͳ͹ ͳʹͻ͹ͳ ʹ.ͶͲ͸ͻͶ ͳ Ͳ.ͺ͵ʹͶͺͻ ͳͺ.͹ͷͲͲ͹ Sleep ʹͶ Ͳ.ͷ͵͸͸͹͵ Ͳ.Ͳͳͳͷ͵ͷ ͵ͳ͹Ͳ ͸Ͳ ͳʹͻ͹ͳ ͳ.͸͵͸͹ͳͻ ͳ Ͳ.ͺͷͳʹ͸ͺ ʹͲ.͵ͳͺ͹ͻ 



arrhythmogenic right ventricular cardiomyopathy/dysplasia ͷ Ͳ.ͳͳͳͺͲ͹ Ͳ.ͲͳͶ͵ͳͷ ͵ͳ͹Ͳ ͷ ͳʹͻ͹ͳ Ͷ.Ͳͻͳ͹ͻͺ ͳ Ͳ.ͻͲͲ͹ͺͺ ʹͶ.ͷͻ͵ͺͷ Insulin Resistance ͷ͵ ͳ.ͳͺͷͳͷʹ Ͳ.ͲͳͺͲ͹Ͷ ͵ͳ͹Ͳ ͳ͸͵ ͳʹͻ͹ͳ ͳ.͵͵ͲͶ͸ʹ ͳ Ͳ.ͻͶʹ͵͵͸ ͵Ͳ.Ͳʹͺʹʹ Colorectal Cancer ͳʹͶ ʹ.͹͹ʹͺͲͻ Ͳ.Ͳͳͺ͸Ͳͳ ͵ͳ͹Ͳ Ͷʹ͸ ͳʹͻ͹ͳ ͳ.ͳͻͳͲͶ ͳ Ͳ.ͻͶ͵ʹ͵ͳ ͵Ͳ.͹ͷͻͷ͸ hypertension ͳͻ͹ Ͷ.ͶͲͷͳͺͺ Ͳ.Ͳͳͻ͵͸ ͵ͳ͹Ͳ ͹Ͳͷ ͳʹͻ͹ͳ ͳ.ͳͶ͵͵ͺʹ ͳ Ͳ.ͻͶ͸Ͳͳ͹ ͵ͳ.ͺͲͲ͵ʹ Erythrocytes ͵ʹ Ͳ.͹ͳͷͷ͸Ͷ Ͳ.ͲʹͲ͹͸ͺ ͵ͳ͹Ͳ ͻͲ ͳʹͻ͹ͳ ͳ.ͶͷͶͺ͸ʹ ͳ Ͳ.ͻͷ͵͵Ͳ͵ ͵͵.͸ͻʹ͹͵ anorexia nervosa ͳ͹ Ͳ.͵ͺͲͳͶ͵ Ͳ.ͲʹͳͳͶͶ ͵ͳ͹Ͳ ͶͲ ͳʹͻ͹ͳ ͳ.͹͵ͻͲͳͶ ͳ Ͳ.ͻͷʹ͹ͷ͵ ͵Ͷ.ͳͺͻͺ͸ Thyrotropin ʹͲ Ͳ.ͶͶ͹ʹʹ͹ Ͳ.Ͳʹʹ͸ͷ ͵ͳ͹Ͳ ͷͲ ͳʹͻ͹ͳ ͳ.͸͵͸͹ͳͻ ͳ Ͳ.ͻͷͻ͵Ͷͷ ͵͸.ͳͶ͵͹ʹ Adiponectin ͳͻ Ͳ.ͶʹͶͺ͸͸ Ͳ.ͲʹͶͲͷͷ ͵ͳ͹Ͳ Ͷ͹ ͳʹͻ͹ͳ ͳ.͸ͷͶͳ͵ͳ ͳ Ͳ.ͻ͸Ͷ͵Ͳ͸ ͵͹.ͻͳ͸ͺ diabetes, type ʹ; obesity ͳͲ Ͳ.ʹʹ͵͸ͳͶ Ͳ.ͲʹͶͺͲͺ ͵ͳ͹Ͳ ͳͻ ͳʹͻ͹ͳ ʹ.ͳͷ͵ͷ͹ͺ ͳ Ͳ.ͻ͸ͷͷͷ ͵ͺ.ͺͶ͹ͻʹ pancreatic cancer ʹͶ Ͳ.ͷ͵͸͸͹͵ Ͳ.Ͳʹ͸ͲͲ͹ ͵ͳ͹Ͳ ͸Ͷ ͳʹͻ͹ͳ ͳ.ͷ͵ͶͶʹͶ ͳ Ͳ.ͻ͸ͺ͸Ͷͻ ͶͲ.͵Ͳʹͻͻ epithelial ovarian cancer ͷͶ ͳ.ʹͲ͹ͷͳ͵ Ͳ.Ͳʹ͸͸Ͳ͵ ͵ͳ͹Ͳ ͳ͹Ͳ ͳʹͻ͹ͳ ͳ.ʹͻͻ͹Ͷͺ ͳ Ͳ.ͻ͸ͺͻͻͳ Ͷͳ.ͲͳͶͲ͵ Socioeconomic Factors ʹ͸ Ͳ.ͷͺͳ͵ͻͷ Ͳ.Ͳʹ͹Ͳʹ͸ ͵ͳ͹Ͳ ͹ͳ ͳʹͻ͹ͳ ͳ.ͶͻͺͶͲͷ ͳ Ͳ.ͻ͸ͺ͸ʹʹ Ͷͳ.ͷͳͶ͵ Platelet Count ͶͲ Ͳ.ͺͻͶͶͷͶ Ͳ.Ͳʹ͹͸ͳ͵ ͵ͳ͹Ͳ ͳʹͲ ͳʹͻ͹ͳ ͳ.͵͸͵ͻ͵͵ ͳ Ͳ.ͻ͸ͺͻͳ͹ Ͷʹ.ʹͲͲ͹Ͷ hematological parameters ͹ Ͳ.ͳͷ͸ͷ͵ Ͳ.Ͳ͵Ͳ͹ͷ͵ ͵ͳ͹Ͳ ͳͳ ͳʹͻ͹ͳ ʹ.͸Ͳ͵ͺ͹ʹ ͳ Ͳ.ͻ͹͹͸͵͹ Ͷͷ.͹Ͷ͹ͷͺ Obesity ͳͲ͹ ʹ.͵ͻʹ͸͸ͷ Ͳ.Ͳ͵ͳͳͻʹ ͵ͳ͹Ͳ ͵͸ͻ ͳʹͻ͹ͳ ͳ.ͳͺ͸ͷͳͳ ͳ Ͳ.ͻ͹͹ʹͻͻ Ͷ͸.ʹʹ͸ʹͶ Scleroderma, Systemic ͳͶ Ͳ.͵ͳ͵Ͳͷͻ Ͳ.Ͳ͵ͳͷͳ͹ ͵ͳ͹Ͳ ͵ʹ ͳʹͻ͹ͳ ͳ.͹ͻͲͳ͸ʹ ͳ Ͳ.ͻ͹͸͸ͷ Ͷ͸.ͷ͹ͺ͸͵ myocardial infarct; atherosclerosis, coronary ͳ͵ Ͳ.ʹͻͲ͸ͻͺ Ͳ.Ͳ͵ʹͻͲͷ ͵ͳ͹Ͳ ʹͻ ͳʹͻ͹ͳ ͳ.ͺ͵ͶʹͷͶ ͳ Ͳ.ͻ͹ͺͺͷͻ Ͷͺ.Ͳͷ͹͸͵ Lymphedema ͳʹ Ͳ.ʹ͸ͺ͵͵͸ Ͳ.Ͳ͵Ͷͳʹͷ ͵ͳ͹Ͳ ʹ͸ ͳʹͻ͹ͳ ͳ.ͺͺͺͷʹʹ ͳ Ͳ.ͻͺͲͶͳͷ Ͷͻ.͵ʹͷͳͶ Acute-Phase Serum Amyloid A ͷ Ͳ.ͳͳͳͺͲ͹ Ͳ.Ͳ͵Ͷ͸ͶͶ ͵ͳ͹Ͳ ͸ ͳʹͻ͹ͳ ͵.ͶͲͻͺ͵ʹ ͳ Ͳ.ͻͺͲʹͺʹ Ͷͻ.ͺͷ͸Ͳ͹ Aortic Aneurysm, Abdominal| ͳͳ Ͳ.ʹͶͷͻ͹ͷ Ͳ.Ͳ͵ͷͲ͸ͳ ͵ͳ͹Ͳ ʹ͵ ͳʹͻ͹ͳ ͳ.ͻͷ͸ͻͶ͹ ͳ Ͳ.ͻ͹ͻͻʹͳ ͷͲ.ʹ͹ͺͲͻ mental retardation ͳͳ Ͳ.ʹͶͷͻ͹ͷ Ͳ.Ͳ͵ͷͲ͸ͳ ͵ͳ͹Ͳ ʹ͵ ͳʹͻ͹ͳ ͳ.ͻͷ͸ͻͶ͹ ͳ Ͳ.ͻ͹ͻͻʹͳ ͷͲ.ʹ͹ͺͲͻ Weight Gain Ͷ͵ Ͳ.ͻ͸ͳͷ͵ͺ Ͳ.Ͳ͵͸Ͷͺͺ ͵ͳ͹Ͳ ͳ͵͵ ͳʹͻ͹ͳ ͳ.͵ʹʹͻͳʹ ͳ Ͳ.ͻͺͳ͹Ͷ͹ ͷͳ.͸ͻͺ͵ʹ Osteoarthritis ʹͶ Ͳ.ͷ͵͸͸͹͵ Ͳ.Ͳ͵͹ͳʹͶ ͵ͳ͹Ͳ ͸͸ ͳʹͻ͹ͳ ͳ.Ͷͺ͹ͻʹ͹ ͳ Ͳ.ͻͺͳͺͶͷ ͷʹ.͵ͳͺ͵ͻ 



Waist Circumference ͹ͷ ͳ.͸͹͹ͳͲʹ Ͳ.Ͳ͵͹͵ͻ ͵ͳ͹Ͳ ʹͷͳ ͳʹͻ͹ͳ ͳ.ʹʹʹ͸Ͷͻ ͳ Ͳ.ͻͺͳʹͲʹ ͷʹ.ͷ͹ͷͻʹ Exercise Test ͶͲ Ͳ.ͺͻͶͶͷͶ Ͳ.ͲͶͲͳͷͻ ͵ͳ͹Ͳ ͳʹ͵ ͳʹͻ͹ͳ ͳ.͵͵Ͳ͸͸͸ ͳ Ͳ.ͻͺͷͳͳͻ ͷͷ.ͳ͹͸ͺʹ lymphoma ʹͷ Ͳ.ͷͷͻͲ͵Ͷ Ͳ.ͲͶͲ͸ͺͷ ͵ͳ͹Ͳ ͹Ͳ ͳʹͻ͹ͳ ͳ.Ͷ͸ͳ͵ͷ͸ ͳ Ͳ.ͻͺͶͻ͹ͻ ͷͷ.͸ͷͶ͸͹ Bone Mineral Density ͳͳ͹ ʹ.͸ͳ͸ʹ͹ͻ Ͳ.ͲͶͲ͹Ͷͳ ͵ͳ͹Ͳ Ͷͳͳ ͳʹͻ͹ͳ ͳ.ͳ͸Ͷͺͳͺ ͳ Ͳ.ͻͺͶͲͺ͸ ͷͷ.͹Ͳͷ͹͸ Iron ͹͹ ͳ.͹ʹͳͺʹͷ Ͳ.ͲͶʹ͵Ͳͷ ͵ͳ͹Ͳ ʹ͸Ͳ ͳʹͻ͹ͳ ͳ.ʹͳͳͺͲʹ ͳ Ͳ.ͻͺͷͷ͹Ͷ ͷ͹.ͲͻͺͲͶ Monocytes ʹͶ Ͳ.ͷ͵͸͸͹͵ Ͳ.ͲͶ͵ͺͷ ͵ͳ͹Ͳ ͸͹ ͳʹͻ͹ͳ ͳ.Ͷ͸ͷ͹ͳͻ ͳ Ͳ.ͻͺ͸ͺ͸Ͷ ͷͺ.Ͷ͵͵ Leukemia, Lymphocytic, Chronic, B-Cell ͸Ͷ ͳ.Ͷ͵ͳͳʹ͹ Ͳ.ͲͶͶ͵͹͸ ͵ͳ͹Ͳ ʹͳʹ ͳʹͻ͹ͳ ͳ.ʹ͵ͷʹ͸ ͳ Ͳ.ͻͺ͸͹ʹ͸ ͷͺ.ͺ͹ͺ͵ͷ slow transit constipation ͸ Ͳ.ͳ͵Ͷͳ͸ͺ Ͳ.ͲͶͶͷ͹͸ ͵ͳ͹Ͳ ͻ ͳʹͻ͹ͳ ʹ.͹ʹ͹ͺ͸ͷ ͳ Ͳ.ͻͺ͸ͳͷͷ ͷͻ.ͲͶ͸͵ʹ Body Weights and Measures Ͷ͸ ͳ.Ͳʹͺ͸ʹ͵ Ͳ.ͲͶ͸ͳ͵ͻ ͵ͳ͹Ͳ ͳͶ͸ ͳʹͻ͹ͳ ͳ.ʹͺͻͳͻ͹ ͳ Ͳ.ͻͺ͹͵͸͵ ͸Ͳ.͵͵ͺͺ͹ Apolipoproteins C ͳͲ Ͳ.ʹʹ͵͸ͳͶ Ͳ.ͲͶͻͲ͸͵ ͵ͳ͹Ͳ ʹͳ ͳʹͻ͹ͳ ͳ.ͻͶͺͶ͹ͷ ͳ Ͳ.ͻͺͻͺͷ͵ ͸ʹ.͸ͷʹ͸ͳ autism ͳͲʹ ʹ.ʹͺͲͺͷͻ Ͳ.ͲͷͲʹʹͻ ͵ͳ͹Ͳ ͵ͷ͹ ͳʹͻ͹ͳ ͳ.ͳ͸ͻͲͺͷ ͳ Ͳ.ͻͻͲ͵ʹͶ ͸͵.ͷ͵ͺ͸ʹ Thyroid Neoplasms ͺ Ͳ.ͳ͹ͺͺͻͳ Ͳ.ͲͷͲͶͻͶ ͵ͳ͹Ͳ ͳͷ ͳʹͻ͹ͳ ʹ.ͳͺʹʹͻʹ ͳ Ͳ.ͻͺͻͻͷ ͸͵.͹͵͹͵Ͷ Hepatitis C, Chronic|Liver Cirrhosis ʹͶ Ͳ.ͷ͵͸͸͹͵ Ͳ.ͲͷͳͶʹ͵ ͵ͳ͹Ͳ ͸ͺ ͳʹͻ͹ͳ ͳ.ͶͶͶͳ͸Ͷ ͳ Ͳ.ͻͻͲͳͻʹ ͸Ͷ.Ͷʹͷͷͳ Parkinson Disease ͸Ͷ ͳ.Ͷ͵ͳͳʹ͹ Ͳ.Ͳͷʹ͹Ͳͺ ͵ͳ͹Ͳ ʹͳͶ ͳʹͻ͹ͳ ͳ.ʹʹ͵͹ͳͷ ͳ Ͳ.ͻͻͲ͹͵ ͸ͷ.͵ͷ͹ͷʹ Arteries Ͷͻ ͳ.Ͳͻͷ͹Ͳ͹ Ͳ.Ͳͷ͸͵ͻ͸ ͵ͳ͹Ͳ ͳͷͻ ͳʹͻ͹ͳ ͳ.ʹ͸ͲͻͻͶ ͳ Ͳ.ͻͻʹͻ͵ͺ ͸͹.ͻͲͶͷ͹ schizophrenia | bipolar disorder ʹʹ Ͳ.Ͷͻͳͻͷ Ͳ.Ͳͷͻͻͷͻ ͵ͳ͹Ͳ ͸ʹ ͳʹͻ͹ͳ ͳ.Ͷͷͳͻʹͺ ͳ Ͳ.ͻͻͶͷʹͺ ͹Ͳ.ͳͻͷ͸Ͷ abdominal aortic aneurysm ͳͶ Ͳ.͵ͳ͵Ͳͷͻ Ͳ.Ͳ͸Ͷ͵ͳ͹ ͵ͳ͹Ͳ ͵ͷ ͳʹͻ͹ͳ ͳ.͸͵͸͹ͳͻ ͳ Ͳ.ͻͻ͸Ͳʹͻ ͹ʹ.͹ͺ͹͵ʹ Brain Neoplasms|Glioma|Meningeal Neoplasms|Meningioma ͷ Ͳ.ͳͳͳͺͲ͹ Ͳ.Ͳ͸ͷ͵͹͸ ͵ͳ͹Ͳ ͹ ͳʹͻ͹ͳ ʹ.ͻʹʹ͹ͳ͵ ͳ Ͳ.ͻͻ͸ͳʹ͵ ͹͵.͵ͺͶʹͶ 
plasma eosinophil count ͷ Ͳ.ͳͳͳͺͲ͹ Ͳ.Ͳ͸ͷ͵͹͸ ͵ͳ͹Ͳ ͹ ͳʹͻ͹ͳ ʹ.ͻʹʹ͹ͳ͵ ͳ Ͳ.ͻͻ͸ͳʹ͵ ͹͵.͵ͺͶʹͶ rectal cancer ͷ Ͳ.ͳͳͳͺͲ͹ Ͳ.Ͳ͸ͷ͵͹͸ ͵ͳ͹Ͳ ͹ ͳʹͻ͹ͳ ʹ.ͻʹʹ͹ͳ͵ ͳ Ͳ.ͻͻ͸ͳʹ͵ ͹͵.͵ͺͶʹͶ Neurofibromatosis ͳ|Syndrome ͷ Ͳ.ͳͳͳͺͲ͹ Ͳ.Ͳ͸ͷ͵͹͸ ͵ͳ͹Ͳ ͹ ͳʹͻ͹ͳ ʹ.ͻʹʹ͹ͳ͵ ͳ Ͳ.ͻͻ͸ͳʹ͵ ͹͵.͵ͺͶʹͶ 



Diabetes Mellitus, Type ʹ|Obesity ͳͲ Ͳ.ʹʹ͵͸ͳͶ Ͳ.Ͳ͸ͷͷ͹ͺ ͵ͳ͹Ͳ ʹʹ ͳʹͻ͹ͳ ͳ.ͺͷͻͻͲͺ ͳ Ͳ.ͻͻͷͻͳͻ ͹͵.Ͷͻ͸͵ Forced Vital Capacity ʹʹ Ͳ.Ͷͻͳͻͷ Ͳ.Ͳ͸ͻͻͷͶ ͵ͳ͹Ͳ ͸͵ ͳʹͻ͹ͳ ͳ.Ͷʹͺͺͺʹ ͳ Ͳ.ͻͻ͹ͲͲͶ ͹ͷ.ͺʹ͵͹ͳ Carcinoma, Non-Small-Cell Lung|Lung Neoplasms|Neoplasm of lung ͺ Ͳ.ͳ͹ͺͺͻͳ Ͳ.Ͳ͹ͳ͵͹ͳ ͵ͳ͹Ͳ ͳ͸ ͳʹͻ͹ͳ ʹ.ͲͶͷͺͻͻ ͳ Ͳ.ͻͻ͹ͳͷʹ ͹͸.ͷ͵Ͷ͵͸ 
menarche ȋage at onsetȌ ͸ Ͳ.ͳ͵Ͷͳ͸ͺ Ͳ.Ͳ͹ͳͷͺͷ ͵ͳ͹Ͳ ͳͲ ͳʹͻ͹ͳ ʹ.ͶͷͷͲ͹ͻ ͳ Ͳ.ͻͻ͹ͲͲͳ ͹͸.͸ͶͲͲͺ bipolar schizoaffective disorder ͸ Ͳ.ͳ͵Ͷͳ͸ͺ Ͳ.Ͳ͹ͳͷͺͷ ͵ͳ͹Ͳ ͳͲ ͳʹͻ͹ͳ ʹ.ͶͷͷͲ͹ͻ ͳ Ͳ.ͻͻ͹ͲͲͳ ͹͸.͸ͶͲͲͺ obesity|asthma ͳͷ Ͳ.͵͵ͷͶʹ Ͳ.Ͳ͹͵Ͳͻʹ ͵ͳ͹Ͳ ͵ͻ ͳʹͻ͹ͳ ͳ.ͷ͹͵͹͸ͻ ͳ Ͳ.ͻͻ͹ͳ͸ͺ ͹͹.͵͹ͳʹ͹ epilepsy ʹ͵ Ͳ.ͷͳͶ͵ͳͳ Ͳ.Ͳ͹ͶͻͲʹ ͵ͳ͹Ͳ ͸͹ ͳʹͻ͹ͳ ͳ.ͶͲͶ͸Ͷ͹ ͳ Ͳ.ͻͻ͹͵ͺͺ ͹ͺ.ʹʹͳͲͻ diabetic nephropathy ͳ͹ Ͳ.͵ͺͲͳͶ͵ Ͳ.Ͳ͹ͷͳʹ ͵ͳ͹Ͳ Ͷ͸ ͳʹͻ͹ͳ ͳ.ͷͳʹͳͺ͸ ͳ Ͳ.ͻͻ͹ʹͷ͵ ͹ͺ.͵ʹͳͳͻ C-Reactive Protein Ͷ͹ ͳ.ͲͷͲͻͺͶ Ͳ.Ͳ͹͹͹ͳͳ ͵ͳ͹Ͳ ͳͷͷ ͳʹͻ͹ͳ ͳ.ʹͶͲ͹͵ͻ ͳ Ͳ.ͻͻ͹͸ͳͺ ͹ͻ.Ͷ͹ͻ͸ʹ Coronary Disease|Coronary heart disease|Myocardial Infarction ʹͻ Ͳ.͸ͶͺͶ͹ͻ Ͳ.Ͳ͹ͻ͹͵ͳ ͵ͳ͹Ͳ ͺͻ ͳʹͻ͹ͳ ͳ.͵͵͵ʹͺ͵ ͳ Ͳ.ͻͻ͹ͺ͵ͳ ͺͲ.͵ͶʹͲͻ height ͸͹ ͳ.Ͷͻͺʹͳͳ Ͳ.Ͳͺʹ͵ͷͳ ͵ͳ͹Ͳ ʹ͵ͳ ͳʹͻ͹ͳ ͳ.ͳͺ͸͹ͻͻ ͳ Ͳ.ͻͻͺͳͳͷ ͺͳ.ͶͲͻͳʹ gamma-Glutamylcyclotransferase ͳͲ Ͳ.ʹʹ͵͸ͳͶ Ͳ.Ͳͺͷͳͻ͸ ͵ͳ͹Ͳ ʹ͵ ͳʹͻ͹ͳ ͳ.͹͹ͻͲͶ͵ ͳ Ͳ.ͻͻͺ͵ͺ͸ ͺʹ.ͷͲͷ͸Ͷ Heart Failure ͳͲ͹ ʹ.͵ͻʹ͸͸ͷ Ͳ.ͲͺͷͶ͵ʹ ͵ͳ͹Ͳ ͵ͺͷ ͳʹͻ͹ͳ ͳ.ͳ͵͹ʹͲͳ ͳ Ͳ.ͻͻͺ͵Ͳͳ ͺʹ.ͷͻ͵ͻ Bulimia ͷͶ ͳ.ʹͲ͹ͷͳ͵ Ͳ.ͲͻͲʹͳͺ ͵ͳ͹Ͳ ͳͺ͵ ͳʹͻ͹ͳ ͳ.ʹͲ͹Ͷͳ͸ ͳ Ͳ.ͻͻͺ͹ͶͶ ͺͶ.ʹͻʹͻ͵ Mental Competency ʹͶ Ͳ.ͷ͵͸͸͹͵ Ͳ.ͲͻͳͲͲʹ ͵ͳ͹Ͳ ͹ʹ ͳʹͻ͹ͳ ͳ.͵͸͵ͻ͵͵ ͳ Ͳ.ͻͻͺ͹͵ ͺͶ.ͷͷͷ͹ͺ Parkinson's disease Ͷ͵ Ͳ.ͻ͸ͳͷ͵ͺ Ͳ.ͲͻʹͶ͹͸ ͵ͳ͹Ͳ ͳͶʹ ͳʹͻ͹ͳ ͳ.ʹ͵ͻͲ͸͸ ͳ Ͳ.ͻͻͺ͹ͺʹ ͺͷ.Ͳ͵ͺ͹ͻ Amyotrophic Lateral Sclerosis| ʹʹ Ͳ.Ͷͻͳͻͷ Ͳ.Ͳͻ͵ʹͲͷ ͵ͳ͹Ͳ ͸ͷ ͳʹͻ͹ͳ ͳ.͵ͺͶͻͳ͸ ͳ Ͳ.ͻͻͺ͹͸Ͷ ͺͷ.ʹ͹ʹͶͻ Creatinine Ͷͺ ͳ.Ͳ͹͵͵Ͷͷ Ͳ.ͲͻͶ͸ͺͶ ͵ͳ͹Ͳ ͳ͸ͳ ͳʹͻ͹ͳ ͳ.ʹͳͻͻͳͷ ͳ Ͳ.ͻͻͺͺͳͶ ͺͷ.͹͵ͷ͸ͺ hippocampal atrophy ͺ Ͳ.ͳ͹ͺͺͻͳ Ͳ.Ͳͻ͸͸ʹͳ ͵ͳ͹Ͳ ͳ͹ ͳʹͻ͹ͳ ͳ.ͻʹͷͷͷʹ ͳ Ͳ.ͻͻͺͻ ͺ͸.͵ʹͳʹͷ Acute Coronary Syndrome|Inflammation ͺ Ͳ.ͳ͹ͺͺͻͳ Ͳ.Ͳͻ͸͸ʹͳ ͵ͳ͹Ͳ ͳ͹ ͳʹͻ͹ͳ ͳ.ͻʹͷͷͷʹ ͳ Ͳ.ͻͻͺͻ ͺ͸.͵ʹͳʹͷ 



Chromosome Aberrations|Chromosome abnormality|Chronic Lymphocytic Leukemia|Leukemia, Lymphocytic, Chronic, B-Cell Ͷ Ͳ.ͲͺͻͶͶͷ Ͳ.Ͳͻ͹ͷ͹ ͵ͳ͹Ͳ ͷ ͳʹͻ͹ͳ ͵.ʹ͹͵Ͷ͵ͺ ͳ Ͳ.ͻͻͺͻͲͳ ͺ͸.ͷͻͻͻ 
Atherosclerosis|Carotid Artery Diseases Ͷ Ͳ.ͲͺͻͶͶͷ Ͳ.Ͳͻ͹ͷ͹ ͵ͳ͹Ͳ ͷ ͳʹͻ͹ͳ ͵.ʹ͹͵Ͷ͵ͺ ͳ Ͳ.ͻͻͺͻͲͳ ͺ͸.ͷͻͻͻ breast cancer colorectal cancer stomach cancer Ͷ Ͳ.ͲͺͻͶͶͷ Ͳ.Ͳͻ͹ͷ͹ ͵ͳ͹Ͳ ͷ ͳʹͻ͹ͳ ͵.ʹ͹͵Ͷ͵ͺ ͳ Ͳ.ͻͻͺͻͲͳ ͺ͸.ͷͻͻͻ Carcinoma, Squamous Cell|Mouth Neoplasms|Neoplasm Metastasis|Squamous cell carcinoma Ͷ Ͳ.ͲͺͻͶͶͷ Ͳ.Ͳͻ͹ͷ͹ ͵ͳ͹Ͳ ͷ ͳʹͻ͹ͳ ͵.ʹ͹͵Ͷ͵ͺ ͳ Ͳ.ͻͻͺͻͲͳ ͺ͸.ͷͻͻͻ 

Brain Neoplasms| Ͷ Ͳ.ͲͺͻͶͶͷ Ͳ.Ͳͻ͹ͷ͹ ͵ͳ͹Ͳ ͷ ͳʹͻ͹ͳ ͵.ʹ͹͵Ͷ͵ͺ ͳ Ͳ.ͻͻͺͻͲͳ ͺ͸.ͷͻͻͻ Asthma|Myocardial Infarction Ͷ Ͳ.ͲͺͻͶͶͷ Ͳ.Ͳͻ͹ͷ͹ ͵ͳ͹Ͳ ͷ ͳʹͻ͹ͳ ͵.ʹ͹͵Ͷ͵ͺ ͳ Ͳ.ͻͻͺͻͲͳ ͺ͸.ͷͻͻͻ Bone Neoplasms|Gastrointestinal Diseases|Hematologic Diseases|Kidney Diseases|Osteosarcoma Ͷ Ͳ.ͲͺͻͶͶͷ Ͳ.Ͳͻ͹ͷ͹ ͵ͳ͹Ͳ ͷ ͳʹͻ͹ͳ ͵.ʹ͹͵Ͷ͵ͺ ͳ Ͳ.ͻͻͺͻͲͳ ͺ͸.ͷͻͻͻ 
Carcinoma, Papillary|DNA Damage|Neoplasms, Radiation-Induced|thyroid neoplasm|Thyroid Neoplasms Ͷ Ͳ.ͲͺͻͶͶͷ Ͳ.Ͳͻ͹ͷ͹ ͵ͳ͹Ͳ ͷ ͳʹͻ͹ͳ ͵.ʹ͹͵Ͷ͵ͺ ͳ Ͳ.ͻͻͺͻͲͳ ͺ͸.ͷͻͻͻ 

Arsenic Poisoning|Cardiovascular Diseases Ͷ Ͳ.ͲͺͻͶͶͷ Ͳ.Ͳͻ͹ͷ͹ ͵ͳ͹Ͳ ͷ ͳʹͻ͹ͳ ͵.ʹ͹͵Ͷ͵ͺ ͳ Ͳ.ͻͻͺͻͲͳ ͺ͸.ͷͻͻͻ 



Glomerulosclerosis, Focal Segmental Ͷ Ͳ.ͲͺͻͶͶͷ Ͳ.Ͳͻ͹ͷ͹ ͵ͳ͹Ͳ ͷ ͳʹͻ͹ͳ ͵.ʹ͹͵Ͷ͵ͺ ͳ Ͳ.ͻͻͺͻͲͳ ͺ͸.ͷͻͻͻ Arrhythmogenic Right Ventricular Dysplasia|Death, Sudden, Cardiac|Sudden Cardiac Death Ͷ Ͳ.ͲͺͻͶͶͷ Ͳ.Ͳͻ͹ͷ͹ ͵ͳ͹Ͳ ͷ ͳʹͻ͹ͳ ͵.ʹ͹͵Ͷ͵ͺ ͳ Ͳ.ͻͻͺͻͲͳ ͺ͸.ͷͻͻͻ 
intrauterine growth restriction Ͷ Ͳ.ͲͺͻͶͶͷ Ͳ.Ͳͻ͹ͷ͹ ͵ͳ͹Ͳ ͷ ͳʹͻ͹ͳ ͵.ʹ͹͵Ͷ͵ͺ ͳ Ͳ.ͻͻͺͻͲͳ ͺ͸.ͷͻͻͻ Sleep Disorders ͳͳ Ͳ.ʹͶͷͻ͹ͷ Ͳ.Ͳͻͻ͹ͻ͵ ͵ͳ͹Ͳ ʹ͹ ͳʹͻ͹ͳ ͳ.͸͸͹Ͳʹͻ ͳ Ͳ.ͻͻͺͻͻͻ ͺ͹.ʹ͵ͳͷ Arthritis, Rheumatoid|Rheumatoid Arthritis|Anti-TNF Response ͳͳ Ͳ.ʹͶͷͻ͹ͷ Ͳ.Ͳͻͻ͹ͻ͵ ͵ͳ͹Ͳ ʹ͹ ͳʹͻ͹ͳ ͳ.͸͸͹Ͳʹͻ ͳ Ͳ.ͻͻͺͻͻͻ ͺ͹.ʹ͵ͳͷ 



Table S6. Functional annotation analysis of has-miR-4640-5p 

Term Count % P Value List 
Total Pop 

Hits Pop 
Total Fold 

Enrichment Bonferroni Benjamini FDR Tobacco Use Disorder ͹ͺ͹ ͳ͹.͹ͳ͵ʹ͸ ͹.ʹͲE-Ͳ͸ ʹͻ͹ͻ ͵Ͳ͵Ͷ ͳʹͻ͹ͳ ͳ.ͳʹͻͶ͵͹ Ͳ.ͲͶ͸͵ͻ͵ Ͳ.ͲͶ͸͵ͻ͵ Ͳ.ͲͳͶͲͻ͵ Type ʹ Diabetes| edema | rosiglitazone ͷͺ͵ ͳ͵.ͳʹͳ͹͸ ͳ.ͳͻE-Ͳͷ ʹͻ͹ͻ ʹͳͻͺ ͳʹͻ͹ͳ ͳ.ͳͷͶͺͻͻ Ͳ.Ͳ͹ͷͶ͹ͺ Ͳ.Ͳ͵ͺͶ͹ͻ Ͳ.Ͳʹ͵ʹͺͳ Schizophrenia ʹ͵Ͳ ͷ.ͳ͹͸͸ͺʹ ͳ.ͺ͹E-Ͳͷ ʹͻ͹ͻ ͹ͺͷ ͳʹͻ͹ͳ ͳ.ʹ͹ͷ͹͵͹ Ͳ.ͳͳ͸ͳͷͶ Ͳ.ͲͶͲ͵ʹʹ Ͳ.Ͳ͵͸͸ʹ͸ Type ʹ diabetes ͳͲͺ ʹ.Ͷ͵Ͳ͹ͻ Ͳ.ͲͲͳͷ͸ͺ ʹͻ͹ͻ ͵͸Ͳ ͳʹͻ͹ͳ ͳ.͵Ͳ͸ʹͶͶ Ͳ.ͻͻͻͻ͸ͺ Ͳ.ͻʹͶͻͻͺ ͵.Ͳʹ͹ͳͻ͸ Alzheimer's disease ʹͷͶ ͷ.͹ͳ͸ͺͷͺ Ͳ.ͲͲ͵͵ͺʹ ʹͻ͹ͻ ͻͷͲ ͳʹͻ͹ͳ ͳ.ͳ͸Ͷͳ͸ͳ ͳ Ͳ.ͻͺͺͷͺͷ ͸.ͶͳͻͺͶͶ anorexia nervosa ͳͺ Ͳ.ͶͲͷͳ͵ʹ Ͳ.ͲͲͶ͸͸ͷ ʹͻ͹ͻ ͶͲ ͳʹͻ͹ͳ ͳ.ͻͷͻ͵͸͸ ͳ Ͳ.ͻͻͶͳ͹͵ ͺ.͹ͷʹͳͻͻ coronary spastic angina ͳͺ Ͳ.ͶͲͷͳ͵ʹ Ͳ.ͲͲͶ͸͸ͷ ʹͻ͹ͻ ͶͲ ͳʹͻ͹ͳ ͳ.ͻͷͻ͵͸͸ ͳ Ͳ.ͻͻͶͳ͹͵ ͺ.͹ͷʹͳͻͻ Alzheimer's Disease ͻͺ ʹ.ʹͲͷ͹ͳ͹ Ͳ.ͲͲͶͺͶ͵ ʹͻ͹ͻ ͵͵͵ ͳʹͻ͹ͳ ͳ.ʹͺͳͶ ͳ Ͳ.ͻͺͻ͹ʹͻ ͻ.Ͳ͹ͲͶͳ͸ cognitive function ͳͷ Ͳ.͵͵͹͸ͳ Ͳ.ͲͲ͹͵Ͳ͵ ʹͻ͹ͻ ͵ʹ ͳʹͻ͹ͳ ʹ.ͲͶͳͲͲ͸ ͳ Ͳ.ͻͻ͹͸͵ͻ ͳ͵.͵͹͵ͺͳ Leukemia, Myeloid|Myeloid Leukemia ͳͳ Ͳ.ʹͶ͹ͷͺ Ͳ.ͲͲ͹ͶͲʹ ʹͻ͹ͻ ʹͲ ͳʹͻ͹ͳ ʹ.͵ͻͶ͹ͺ ͳ Ͳ.ͻͻͷ͹ͲͶ ͳ͵.ͷͶ͵͵ͺ Bone Mineral Density ͳͳ͸ ʹ.͸ͳͲͺͶͻ Ͳ.ͲͲͻʹͲʹ ʹͻ͹ͻ Ͷͳͳ ͳʹͻ͹ͳ ͳ.ʹʹͺͻͲ͹ ͳ Ͳ.ͻͻ͹͹͸Ͷ ͳ͸.ͷ͸ʹͷͳ Breast Neoplasms|Mammary Neoplasms ͳͷ Ͳ.͵͵͹͸ͳ Ͳ.ͲͳͲͲͷ ʹͻ͹ͻ ͵͵ ͳʹͻ͹ͳ ͳ.ͻ͹ͻͳͷ͹ ͳ Ͳ.ͻͻ͹͸͹ ͳ͹.ͻͶͻ͹ͺ Parkinson's disease Ͷ͸ ͳ.Ͳ͵ͷ͵͵͸ Ͳ.ͲͳͲʹʹ͹ ʹͻ͹ͻ ͳͶʹ ͳʹͻ͹ͳ ͳ.ͶͳͲͶͻͺ ͳ Ͳ.ͻͻ͸ͷͲͳ ͳͺ.ʹ͵͸͸͸ Fractures, Spontaneous|Osteoporosis, Postmenopausal ͷ Ͳ.ͳͳʹͷ͵͹ Ͳ.Ͳͳͳ͵ʹ͸ ʹͻ͹ͻ ͷ ͳʹͻ͹ͳ Ͷ.͵ͷͶͳͶ͸ ͳ Ͳ.ͻͻ͸ͻʹͷ ͳͻ.ͻͻ͹Ͳ͵ 
hypertension ͳͺͺ Ͷ.ʹ͵ͳ͵͹ͷ Ͳ.Ͳͳʹ͸͵ͷ ʹͻ͹ͻ ͹Ͳͷ ͳʹͻ͹ͳ ͳ.ͳ͸ͳͳͲ͸ ͳ Ͳ.ͻͻ͹ͷͳʹ ʹʹ.ͲͶ͸ͻ͹ Fractures, Bone ͳ͵ Ͳ.ʹͻʹͷͻͷ Ͳ.ͲͳͷʹͶ͵ ʹͻ͹ͻ ʹͺ ͳʹͻ͹ͳ ʹ.Ͳʹͳͷ͸ͺ ͳ Ͳ.ͻͻͺͺͶͳ ʹͷ.ͻͺͳͺͳ 



financial and psychological risk attitudes ͻ Ͳ.ʹͲʹͷ͸͸ Ͳ.Ͳͳ͸͵Ͷͷ ʹͻ͹ͻ ͳ͸ ͳʹͻ͹ͳ ʹ.ͶͶͻʹͲ͹ ͳ Ͳ.ͻͻͺͺͺ͸ ʹ͹.ͷͺ͹͸͵ Bipolar Disorder ͳͳ͵ ʹ.ͷͶ͵͵ʹ͹ Ͳ.Ͳͳ͸͸͵Ͷ ʹͻ͹ͻ ͶͲ͹ ͳʹͻ͹ͳ ͳ.ʹͲͺͺͻͳ ͳ Ͳ.ͻͻͺͷͳͺ ʹͺ.ͲͲ͵Ͷ͸ Hyperuricemia ͸ Ͳ.ͳ͵ͷͲͶͶ Ͳ.Ͳͳͺͻͷͳ ʹͻ͹ͻ ͺ ͳʹͻ͹ͳ ͵.ʹ͸ͷ͸Ͳͻ ͳ Ͳ.ͻͻͻͳͲͶ ͵ͳ.ʹͷͶ͵ͺ Brill-Symmers disease|Lymphoma, Follicular ͸ Ͳ.ͳ͵ͷͲͶͶ Ͳ.Ͳͳͺͻͷͳ ʹͻ͹ͻ ͺ ͳʹͻ͹ͳ ͵.ʹ͸ͷ͸Ͳͻ ͳ Ͳ.ͻͻͻͳͲͶ ͵ͳ.ʹͷͶ͵ͺ Apoplexy|Cerebral Hemorrhage|Cerebral Hemorrhages|Intracranial Hemorrhages|Stroke|Subarachnoid Hemorrhage ͶͶ Ͳ.ͻͻͲ͵ʹʹ Ͳ.ͲʹͲͷͺͻ ʹͻ͹ͻ ͳͶͲ ͳʹͻ͹ͳ ͳ.͵͸ͺͶͶ͸ ͳ Ͳ.ͻͻͻʹ͹ͷ ͵͵.Ͷ͸͹ͺ 
null ʹͶʹ ͷ.ͶͶ͸͹͹ Ͳ.ͲʹͲͺͳͻ ʹͻ͹ͻ ͻ͵͸ ͳʹͻ͹ͳ ͳ.ͳʹͷ͹ͷͳ ͳ Ͳ.ͻͻͻͲ͵͸ ͵͵.͹͹͵ͺ Cleft Lip|Cleft Palate ͳͲͻ ʹ.Ͷͷ͵ʹͻ͹ Ͳ.ͲʹʹͲͶͺ ʹͻ͹ͻ ͵ͻͷ ͳʹͻ͹ͳ ͳ.ʹͲͳͷʹͶ ͳ Ͳ.ͻͻͻͲͻ͸ ͵ͷ.͵ͺ͵͵Ͷ LDL cholesterol ͳͷ Ͳ.͵͵͹͸ͳ Ͳ.Ͳʹ͵ʹͷʹ ʹͻ͹ͻ ͵͸ ͳʹͻ͹ͳ ͳ.ͺͳͶʹʹ͹ ͳ Ͳ.ͻͻͻͳͶͳ ͵͸.ͻʹ͵Ͳ͵ Migraine with Aura ͳͳ Ͳ.ʹͶ͹ͷͺ Ͳ.Ͳʹ͵ʹ͸͸ ʹͻ͹ͻ ʹ͵ ͳʹͻ͹ͳ ʹ.ͲͺʹͶͳͺ ͳ Ͳ.ͻͻͺͺ͵ͺ ͵͸.ͻͶͳ͹Ͷ Cleft Lip|Cleft Palate| ͳͳ Ͳ.ʹͶ͹ͷͺ Ͳ.Ͳʹ͵ʹ͸͸ ʹͻ͹ͻ ʹ͵ ͳʹͻ͹ͳ ʹ.ͲͺʹͶͳͺ ͳ Ͳ.ͻͻͺͺ͵ͺ ͵͸.ͻͶͳ͹Ͷ Socioeconomic Factors ʹͷ Ͳ.ͷ͸ʹ͸ͺ͵ Ͳ.ͲʹͶʹͳ͵ ʹͻ͹ͻ ͹ͳ ͳʹͻ͹ͳ ͳ.ͷ͵͵ͳͷ ͳ Ͳ.ͻͻͺͺʹͳ ͵ͺ.ͳʹͺͷ͸ schizophrenia; bipolar disorder ͳͲ Ͳ.ʹʹͷͲ͹͵ Ͳ.ͲʹͶʹͶ͸ ʹͻ͹ͻ ʹͲ ͳʹͻ͹ͳ ʹ.ͳ͹͹Ͳ͹͵ ͳ Ͳ.ͻͻͺͶ͸ͻ ͵ͺ.ͳ͸ͺͷͺ Carcinoma, Squamous Cell|Esophageal Neoplasms|Oesophageal neoplasm|Squamous cell carcinoma ͳͲ Ͳ.ʹʹͷͲ͹͵ Ͳ.ͲʹͶʹͶ͸ ʹͻ͹ͻ ʹͲ ͳʹͻ͹ͳ ʹ.ͳ͹͹Ͳ͹͵ ͳ Ͳ.ͻͻͺͶ͸ͻ ͵ͺ.ͳ͸ͺͷͺ 

Restless Legs Syndrome ͻ Ͳ.ʹͲʹͷ͸͸ Ͳ.ͲʹͶ͹͸͹ ʹͻ͹ͻ ͳ͹ ͳʹͻ͹ͳ ʹ.͵Ͳͷͳ͵͸ ͳ Ͳ.ͻͻͺʹͺͷ ͵ͺ.ͺͳʹ͹ metabolic syndrome ͷͲ ͳ.ͳʹͷ͵͸͸ Ͳ.Ͳʹ͸͵͹ͷ ʹͻ͹ͻ ͳ͸ͷ ͳʹͻ͹ͳ ͳ.͵ͳͻͶ͵ͺ ͳ Ͳ.ͻͻͺͷͷ ͶͲ.͹ͷͻͲͻ 



Chronic renal failure|Kidney Failure, Chronic ʹ͵͵ ͷ.ʹͶͶʹͲͶ Ͳ.Ͳʹ͹͵͸͸ ʹͻ͹ͻ ͻͲͷ ͳʹͻ͹ͳ ͳ.ͳʹͳͲͳʹ ͳ Ͳ.ͻͻͺͷͷͻ Ͷͳ.ͻʹͻͲʹ soft tissue sarcoma ͷ Ͳ.ͳͳʹͷ͵͹ Ͳ.Ͳʹ͹ͺͲͳ ʹͻ͹ͻ ͸ ͳʹͻ͹ͳ ͵.͸ʹͺͶͷͷ ͳ Ͳ.ͻͻͺ͵͸ͻ Ͷʹ.Ͷ͵ͷʹͷ non-small cell lung cancer ͷ Ͳ.ͳͳʹͷ͵͹ Ͳ.Ͳʹ͹ͺͲͳ ʹͻ͹ͻ ͸ ͳʹͻ͹ͳ ͵.͸ʹͺͶͷͷ ͳ Ͳ.ͻͻͺ͵͸ͻ Ͷʹ.Ͷ͵ͷʹͷ Memory Disorders ͷ Ͳ.ͳͳʹͷ͵͹ Ͳ.Ͳʹ͹ͺͲͳ ʹͻ͹ͻ ͸ ͳʹͻ͹ͳ ͵.͸ʹͺͶͷͷ ͳ Ͳ.ͻͻͺ͵͸ͻ Ͷʹ.Ͷ͵ͷʹͷ Diabetes Mellitus Ͷͺ ͳ.ͲͺͲ͵ͷͳ Ͳ.Ͳʹͺ͵͵ͳ ʹͻ͹ͻ ͳͷͺ ͳʹͻ͹ͳ ͳ.͵ʹʹ͹͹ͺ ͳ Ͳ.ͻͻͺʹͲͻ Ͷ͵.ͲͶ͸͹ʹ dementia ʹ͵ Ͳ.ͷͳ͹͸͸ͺ Ͳ.Ͳʹͻ͸Ͷͷ ʹͻ͹ͻ ͸ͷ ͳʹͻ͹ͳ ͳ.ͷͶͲ͸ͻͺ ͳ Ͳ.ͻͻͺ͵ͷ͵ ͶͶ.ͷ͵͸͵͸ Leiomyoma|Uterine Neoplasms ͳʹ Ͳ.ʹ͹ͲͲͺͺ Ͳ.Ͳʹͻ͸ͷ͵ ʹͻ͹ͻ ʹ͹ ͳʹͻ͹ͳ ͳ.ͻ͵ͷͳ͹͸ ͳ Ͳ.ͻͻ͹ͻͻͳ ͶͶ.ͷͶͷ͵͹ Stroke ͳͶͶ ͵.ʹͶͳͲͷ͵ Ͳ.Ͳ͵ͳͶͻͳ ʹͻ͹ͻ ͷͶʹ ͳʹͻ͹ͳ ͳ.ͳͷ͸ͺʹͳ ͳ Ͳ.ͻͻͺ͵Ͷͳ Ͷ͸.ͷ͸͹͸Ͷ schizophrenia | autism ͳͶ Ͳ.͵ͳͷͳͲʹ Ͳ.Ͳ͵ʹͷ͹ ʹͻ͹ͻ ͵Ͷ ͳʹͻ͹ͳ ͳ.͹ͻʹͺͺͶ ͳ Ͳ.ͻͻͺ͵ͺ͹ Ͷ͹.͹ʹͲ͸ͷ bipolar disorder schizophrenia ͳͲ Ͳ.ʹʹͷͲ͹͵ Ͳ.Ͳ͵͵ͻͺʹ ʹͻ͹ͻ ʹͳ ͳʹͻ͹ͳ ʹ.Ͳ͹͵ͶͲ͵ ͳ Ͳ.ͻͻͺͷʹͺ Ͷͻ.ͳͻͷͺͻ weight loss ͳͲ Ͳ.ʹʹͷͲ͹͵ Ͳ.Ͳ͵͵ͻͺʹ ʹͻ͹ͻ ʹͳ ͳʹͻ͹ͳ ʹ.Ͳ͹͵ͶͲ͵ ͳ Ͳ.ͻͻͺͷʹͺ Ͷͻ.ͳͻͷͺͻ Arrhythmias, Cardiac|Death, Sudden, Cardiac| ͹ Ͳ.ͳͷ͹ͷͷͳ Ͳ.Ͳ͵͸ͻͻͶ ʹͻ͹ͻ ͳʹ ͳʹͻ͹ͳ ʹ.ͷ͵ͻͻͳͺ ͳ Ͳ.ͻͻͻͲͲͷ ͷʹ.ʹͲͻ͹͸ Myelodysplastic Syndromes ͹ Ͳ.ͳͷ͹ͷͷͳ Ͳ.Ͳ͵͸ͻͻͶ ʹͻ͹ͻ ͳʹ ͳʹͻ͹ͳ ʹ.ͷ͵ͻͻͳͺ ͳ Ͳ.ͻͻͻͲͲͷ ͷʹ.ʹͲͻ͹͸ schizophrenia; schizoaffective disorder; bipolar disorder ͺ Ͳ.ͳͺͲͲͷͻ Ͳ.Ͳ͵͹ͲͲ͵ ʹͻ͹ͻ ͳͷ ͳʹͻ͹ͳ ʹ.͵ʹʹʹͳͳ ͳ Ͳ.ͻͻͺͺͲ͵ ͷʹ.ʹͳͺͻͻ Thyroid Neoplasms ͺ Ͳ.ͳͺͲͲͷͻ Ͳ.Ͳ͵͹ͲͲ͵ ʹͻ͹ͻ ͳͷ ͳʹͻ͹ͳ ʹ.͵ʹʹʹͳͳ ͳ Ͳ.ͻͻͺͺͲ͵ ͷʹ.ʹͳͺͻͻ Adenocarcinoma|Esophageal Neoplasms|Heartburn Ͷ Ͳ.ͲͻͲͲʹͻ Ͳ.ͲͶͲͲͶͺ ʹͻ͹ͻ Ͷ ͳʹͻ͹ͳ Ͷ.͵ͷͶͳͶ͸ ͳ Ͳ.ͻͻͻͳ͹͸ ͷͷ.ͲͻʹͶ Infertility, Male|Varicocele Ͷ Ͳ.ͲͻͲͲʹͻ Ͳ.ͲͶͲͲͶͺ ʹͻ͹ͻ Ͷ ͳʹͻ͹ͳ Ͷ.͵ͷͶͳͶ͸ ͳ Ͳ.ͻͻͻͳ͹͸ ͷͷ.ͲͻʹͶ cholesterol; cholesterol, HDL; cholesterol, LDL Ͷ Ͳ.ͲͻͲͲʹͻ Ͳ.ͲͶͲͲͶͺ ʹͻ͹ͻ Ͷ ͳʹͻ͹ͳ Ͷ.͵ͷͶͳͶ͸ ͳ Ͳ.ͻͻͻͳ͹͸ ͷͷ.ͲͻʹͶ leukemia; lung cancer; oropharyngolaryngeal cancers; laryngeal cancer; bladder cancer Ͷ Ͳ.ͲͻͲͲʹͻ Ͳ.ͲͶͲͲͶͺ ʹͻ͹ͻ Ͷ ͳʹͻ͹ͳ Ͷ.͵ͷͶͳͶ͸ ͳ Ͳ.ͻͻͻͳ͹͸ ͷͷ.ͲͻʹͶ 



liver injury, drug-induced Ͷ Ͳ.ͲͻͲͲʹͻ Ͳ.ͲͶͲͲͶͺ ʹͻ͹ͻ Ͷ ͳʹͻ͹ͳ Ͷ.͵ͷͶͳͶ͸ ͳ Ͳ.ͻͻͻͳ͹͸ ͷͷ.ͲͻʹͶ chromosome damage DNA damage Ͷ Ͳ.ͲͻͲͲʹͻ Ͳ.ͲͶͲͲͶͺ ʹͻ͹ͻ Ͷ ͳʹͻ͹ͳ Ͷ.͵ͷͶͳͶ͸ ͳ Ͳ.ͻͻͻͳ͹͸ ͷͷ.ͲͻʹͶ Bone Diseases|Osteoporosis Ͷ Ͳ.ͲͻͲͲʹͻ Ͳ.ͲͶͲͲͶͺ ʹͻ͹ͻ Ͷ ͳʹͻ͹ͳ Ͷ.͵ͷͶͳͶ͸ ͳ Ͳ.ͻͻͻͳ͹͸ ͷͷ.ͲͻʹͶ Lipoproteins, LDL ʹͲ Ͳ.ͶͷͲͳͶ͸ Ͳ.ͲͶͲ͵Ͷ͹ ʹͻ͹ͻ ͷ͸ ͳʹͻ͹ͳ ͳ.ͷͷͷͲͷʹ ͳ Ͳ.ͻͻͻͲ͸ʹ ͷͷ.͵͸ͷ͹Ͷ epilepsy ʹ͵ Ͳ.ͷͳ͹͸͸ͺ Ͳ.ͲͶͳʹ͹͸ ʹͻ͹ͻ ͸͹ ͳʹͻ͹ͳ ͳ.ͶͻͶ͹Ͳ͹ ͳ Ͳ.ͻͻͻͲͶͺ ͷ͸.ʹͲͶ͹Ͷ autism ͻ͹ ʹ.ͳͺ͵ʹͳ Ͳ.ͲͶ͵ͺ͵ͷ ʹͻ͹ͻ ͵ͷ͹ ͳʹͻ͹ͳ ͳ.ͳͺ͵Ͳͷͻ ͳ Ͳ.ͻͻͻʹ͸͹ ͷͺ.Ͷ͵ͺ͹͸ plasma HDL cholesterol ȋHDL-CȌ levels ͹Ͳ ͳ.ͷ͹ͷͷͳʹ Ͳ.ͲͶͶͶ͹Ͷ ʹͻ͹ͻ ʹͶͻ ͳʹͻ͹ͳ ͳ.ʹʹͶͲͷ͹ ͳ Ͳ.ͻͻͻʹͳ͸ ͷͺ.ͻ͹ͻͶ͹ Forced Expiratory Volume ʹͺ Ͳ.͸͵ͲʹͲͷ Ͳ.ͲͶͶ͸Ͳͻ ʹͻ͹ͻ ͺ͸ ͳʹͻ͹ͳ ͳ.Ͷͳ͹͸ʹͻ ͳ Ͳ.ͻͻͻͲͻͶ ͷͻ.Ͳͻʹʹʹ Carcinoma, Renal Cell|Kidney Neoplasms ͳ͹ Ͳ.͵ͺʹ͸ʹͶ Ͳ.ͲͶͷͻͶͻ ʹͻ͹ͻ Ͷ͸ ͳʹͻ͹ͳ ͳ.͸ͲͻͳͶͳ ͳ Ͳ.ͻͻͻͳ͵ͻ ͸Ͳ.ʹͲͳͺͻ Chromosome Aberrations|Chromosome abnormality ͳͲ Ͳ.ʹʹͷͲ͹͵ Ͳ.ͲͶ͸ͳͲͷ ʹͻ͹ͻ ʹʹ ͳʹͻ͹ͳ ͳ.ͻ͹ͻͳͷ͹ ͳ Ͳ.ͻͻͻͲͳ͹ ͸Ͳ.͵ʹͺͺͶ 
Death, Sudden, Cardiac ͳͷ Ͳ.͵͵͹͸ͳ Ͳ.ͲͶ͸͵ͷ͸ ʹͻ͹ͻ ͵ͻ ͳʹͻ͹ͳ ͳ.͸͹Ͷ͸͹ͳ ͳ Ͳ.ͻͻͺͻ ͸Ͳ.ͷ͵ʹͺͻ Obesity|POF - Premature ovarian failure|POLYCYSTIC OVARIAN SYNDROME|Polycystic Ovary Syndrome|Primary Ovarian Insufficiency|Puberty, Delayed|Puberty, Precocious|Thrombophilia|Tobacco Use Disorder ͹Ͳ ͳ.ͷ͹ͷͷͳʹ Ͳ.ͲͶͺͲʹͻ ʹͻ͹ͻ ʹͷͲ ͳʹͻ͹ͳ ͳ.ʹͳͻͳ͸ͳ ͳ Ͳ.ͻͻͻͲͲ͸ ͸ͳ.ͺ͸͹ͳ͸ 

myocardial infarct ͵͹ Ͳ.ͺ͵ʹ͹͹ͳ Ͳ.ͲͶͻ͹ͻͺ ʹͻ͹ͻ ͳʹͳ ͳʹͻ͹ͳ ͳ.͵͵ͳͶ͵͵ ͳ Ͳ.ͻͻͻͳͳͳ ͸͵.ʹ͵ͳͻ͹ 



Coronary Artery Disease|Myocardial Infarction ͳʹ Ͳ.ʹ͹ͲͲͺͺ Ͳ.ͲͷͲͳͷ͹ ʹͻ͹ͻ ʹͻ ͳʹͻ͹ͳ ͳ.ͺͲͳ͹ͳͷ ͳ Ͳ.ͻͻͻͲʹͷ ͸͵.ͷͲʹͷ͹ smoking ͵ʹ Ͳ.͹ʹͲʹ͵Ͷ Ͳ.ͲͷͲʹͺͻ ʹͻ͹ͻ ͳͲʹ ͳʹͻ͹ͳ ͳ.͵͸͸ͲͲ͸ ͳ Ͳ.ͻͻͺͻͲͳ ͸͵.͸Ͳʹ͵͵ thyroid cancer ͵ͺ Ͳ.ͺͷͷʹ͹ͺ Ͳ.ͲͷͲ͸͹ ʹͻ͹ͻ ͳʹͷ ͳʹͻ͹ͳ ͳ.͵ʹ͵͸͸ ͳ Ͳ.ͻͻͺͺͲ͹ ͸͵.ͺͺ͹Ͳ͹ Dyskinesia, Drug-Induced ͺ Ͳ.ͳͺͲͲͷͻ Ͳ.Ͳͷ͵Ͳ͹ͳ ʹͻ͹ͻ ͳ͸ ͳʹͻ͹ͳ ʹ.ͳ͹͹Ͳ͹͵ ͳ Ͳ.ͻͻͻͲͳͷ ͸ͷ.͸͵ͶͶͶ risperidone-induced extrapyramidal symptoms ͷ Ͳ.ͳͳʹͷ͵͹ Ͳ.Ͳͷ͵ͳͻ͵ ʹͻ͹ͻ ͹ ͳʹͻ͹ͳ ͵.ͳͳͲͳͲͶ ͳ Ͳ.ͻͻͺͺͻ͸ ͸ͷ.͹ʹͳʹͻ t-PA and PAI-ͳ levels ͷ Ͳ.ͳͳʹͷ͵͹ Ͳ.Ͳͷ͵ͳͻ͵ ʹͻ͹ͻ ͹ ͳʹͻ͹ͳ ͵.ͳͳͲͳͲͶ ͳ Ͳ.ͻͻͺͺͻ͸ ͸ͷ.͹ʹͳʹͻ tardive dyskinesia ͳͳ Ͳ.ʹͶ͹ͷͺ Ͳ.Ͳͷͷʹͷ͹ ʹͻ͹ͻ ʹ͸ ͳʹͻ͹ͳ ͳ.ͺͶʹͳ͵ͻ ͳ Ͳ.ͻͻͻͲͶͳ ͸͹.ͳͷͷͶ͵ Diabetes Mellitus, Type ʹ| ͳͶ Ͳ.͵ͳͷͳͲʹ Ͳ.Ͳ͸͵ͳͷ͵ ʹͻ͹ͻ ͵͹ ͳʹͻ͹ͳ ͳ.͸Ͷ͹ͷͳͷ ͳ Ͳ.ͻͻͻ͸Ͳ͵ ͹ʹ.ͳ͵Ͷ͵ͻ lymphoma ʹ͵ Ͳ.ͷͳ͹͸͸ͺ Ͳ.Ͳ͸ͶͷͲ͵ ʹͻ͹ͻ ͹Ͳ ͳʹͻ͹ͳ ͳ.Ͷ͵Ͳ͸Ͷͺ ͳ Ͳ.ͻͻͻ͸ͳͶ ͹ʹ.ͻͳͲ͹͹ Hepatitis C|Remission, Spontaneous ͵Ͷ Ͳ.͹͸ͷʹͶͻ Ͳ.Ͳ͸ͷ͹͵ͳ ʹͻ͹ͻ ͳͳʹ ͳʹͻ͹ͳ ͳ.͵ʹͳ͹ͻͶ ͳ Ͳ.ͻͻͻ͸ʹ ͹͵.ͷͻͺͶͺ Coronary Disease|Hyperlipoproteinemia Type II ͻ Ͳ.ʹͲʹͷ͸͸ Ͳ.Ͳ͸͸͹Ͳ͵ ʹͻ͹ͻ ʹͲ ͳʹͻ͹ͳ ͳ.ͻͷͻ͵͸͸ ͳ Ͳ.ͻͻͻ͸ͳ͵ ͹Ͷ.ͳ͵ͳ͸Ͷ 
brain aneurysm ͺ Ͳ.ͳͺͲͲͷͻ Ͳ.Ͳ͹ʹͺͺ͵ ʹͻ͹ͻ ͳ͹ ͳʹͻ͹ͳ ʹ.ͲͶͻͲͳ ͳ Ͳ.ͻͻͻ͹ͻ ͹͹.ʹͺͺʹ͸ oral cancer ͳͶ Ͳ.͵ͳͷͳͲʹ Ͳ.Ͳ͹͸ͷͷͻ ʹͻ͹ͻ ͵ͺ ͳʹͻ͹ͳ ͳ.͸ͲͶͳͷͻ ͳ Ͳ.ͻͻͻͺͶͶ ͹ͺ.ͻͺͺ͵ͳ migraine ͳͶ Ͳ.͵ͳͷͳͲʹ Ͳ.Ͳ͹͸ͷͷͻ ʹͻ͹ͻ ͵ͺ ͳʹͻ͹ͳ ͳ.͸ͲͶͳͷͻ ͳ Ͳ.ͻͻͻͺͶͶ ͹ͺ.ͻͺͺ͵ͳ Hypospadias ͳͲ Ͳ.ʹʹͷͲ͹͵ Ͳ.Ͳ͹ͺͳ͵͸ ʹͻ͹ͻ ʹͶ ͳʹͻ͹ͳ ͳ.ͺͳͶʹʹ͹ ͳ Ͳ.ͻͻͻͺͷ ͹ͻ.͸ͺͲ͵͵ QT interval ͳʹ Ͳ.ʹ͹ͲͲͺͺ Ͳ.Ͳ͹ͺͷͳ͵ ʹͻ͹ͻ ͵ͳ ͳʹͻ͹ͳ ͳ.͸ͺͷͶ͹͸ ͳ Ͳ.ͻͻͻͺ͵ͷ ͹ͻ.ͺͶʹ͵ͳ DNA Damage| ͹ Ͳ.ͳͷ͹ͷͷͳ Ͳ.Ͳ͹ͻͲ͵ ʹͻ͹ͻ ͳͶ ͳʹͻ͹ͳ ʹ.ͳ͹͹Ͳ͹͵ ͳ Ͳ.ͻͻͻͺʹͳ ͺͲ.Ͳ͸ʹ͹͸ Hypercholesterolemia|LDLC levels ͷͶ ͳ.ʹͳͷ͵ͻͷ Ͳ.ͲͺͲͻʹͳ ʹͻ͹ͻ ͳͻ͵ ͳʹͻ͹ͳ ͳ.ʹͳͺʹͷͺ ͳ Ͳ.ͻͻͻͺ͵Ͷ ͺͲ.ͺͶͻʹ͸ Birth Weight ͳͷ Ͳ.͵͵͹͸ͳ Ͳ.Ͳͺͳͻͻͳ ʹͻ͹ͻ Ͷʹ ͳʹͻ͹ͳ ͳ.ͷͷͷͲͷʹ ͳ Ͳ.ͻͻͻͺ͵ʹ ͺͳ.ʹͺͳͶͺ 



Overweight Ͷ Ͳ.ͲͻͲͲʹͻ Ͳ.Ͳͺ͵ͳ͵ ʹͻ͹ͻ ͷ ͳʹͻ͹ͳ ͵.Ͷͺ͵͵ͳ͹ ͳ Ͳ.ͻͻͻͺ͵ ͺͳ.͹͵ͳʹͻ Balkan Nephropathy Ͷ Ͳ.ͲͻͲͲʹͻ Ͳ.Ͳͺ͵ͳ͵ ʹͻ͹ͻ ͷ ͳʹͻ͹ͳ ͵.Ͷͺ͵͵ͳ͹ ͳ Ͳ.ͻͻͻͺ͵ ͺͳ.͹͵ͳʹͻ Carcinoma, Papillary|DNA Damage|Neoplasms, Radiation-Induced|thyroid neoplasm|Thyroid Neoplasms Ͷ Ͳ.ͲͻͲͲʹͻ Ͳ.Ͳͺ͵ͳ͵ ʹͻ͹ͻ ͷ ͳʹͻ͹ͳ ͵.Ͷͺ͵͵ͳ͹ ͳ Ͳ.ͻͻͻͺ͵ ͺͳ.͹͵ͳʹͻ 
prostate carcinoma Ͷ Ͳ.ͲͻͲͲʹͻ Ͳ.Ͳͺ͵ͳ͵ ʹͻ͹ͻ ͷ ͳʹͻ͹ͳ ͵.Ͷͺ͵͵ͳ͹ ͳ Ͳ.ͻͻͻͺ͵ ͺͳ.͹͵ͳʹͻ leukemia; leukemia, myelodysplastic ȋTRLIMDSȌ Ͷ Ͳ.ͲͻͲͲʹͻ Ͳ.Ͳͺ͵ͳ͵ ʹͻ͹ͻ ͷ ͳʹͻ͹ͳ ͵.Ͷͺ͵͵ͳ͹ ͳ Ͳ.ͻͻͻͺ͵ ͺͳ.͹͵ͳʹͻ DNA Damage|Infertility, Male Ͷ Ͳ.ͲͻͲͲʹͻ Ͳ.Ͳͺ͵ͳ͵ ʹͻ͹ͻ ͷ ͳʹͻ͹ͳ ͵.Ͷͺ͵͵ͳ͹ ͳ Ͳ.ͻͻͻͺ͵ ͺͳ.͹͵ͳʹͻ Cryptorchidism|Hypospadias Ͷ Ͳ.ͲͻͲͲʹͻ Ͳ.Ͳͺ͵ͳ͵ ʹͻ͹ͻ ͷ ͳʹͻ͹ͳ ͵.Ͷͺ͵͵ͳ͹ ͳ Ͳ.ͻͻͻͺ͵ ͺͳ.͹͵ͳʹͻ fertility Ͷ Ͳ.ͲͻͲͲʹͻ Ͳ.Ͳͺ͵ͳ͵ ʹͻ͹ͻ ͷ ͳʹͻ͹ͳ ͵.Ͷͺ͵͵ͳ͹ ͳ Ͳ.ͻͻͻͺ͵ ͺͳ.͹͵ͳʹͻ drug hypersensitivity leukemia Ͷ Ͳ.ͲͻͲͲʹͻ Ͳ.Ͳͺ͵ͳ͵ ʹͻ͹ͻ ͷ ͳʹͻ͹ͳ ͵.Ͷͺ͵͵ͳ͹ ͳ Ͳ.ͻͻͻͺ͵ ͺͳ.͹͵ͳʹͻ hyperandrogenism; premature pubarche Ͷ Ͳ.ͲͻͲͲʹͻ Ͳ.Ͳͺ͵ͳ͵ ʹͻ͹ͻ ͷ ͳʹͻ͹ͳ ͵.Ͷͺ͵͵ͳ͹ ͳ Ͳ.ͻͻͻͺ͵ ͺͳ.͹͵ͳʹͻ hip dislocation, congenital Ͷ Ͳ.ͲͻͲͲʹͻ Ͳ.Ͳͺ͵ͳ͵ ʹͻ͹ͻ ͷ ͳʹͻ͹ͳ ͵.Ͷͺ͵͵ͳ͹ ͳ Ͳ.ͻͻͻͺ͵ ͺͳ.͹͵ͳʹͻ smoking genotoxic effects Ͷ Ͳ.ͲͻͲͲʹͻ Ͳ.Ͳͺ͵ͳ͵ ʹͻ͹ͻ ͷ ͳʹͻ͹ͳ ͵.Ͷͺ͵͵ͳ͹ ͳ Ͳ.ͻͻͻͺ͵ ͺͳ.͹͵ͳʹͻ affective disorder ͸ Ͳ.ͳ͵ͷͲͶͶ Ͳ.ͲͺͶͶͷ ʹͻ͹ͻ ͳͳ ͳʹͻ͹ͳ ʹ.͵͹Ͷͻͺͻ ͳ Ͳ.ͻͻͻͺ͵ʹ ͺʹ.ʹ͵ͻͶ͹ Rectal Neoplasms ͸ Ͳ.ͳ͵ͷͲͶͶ Ͳ.ͲͺͶͶͷ ʹͻ͹ͻ ͳͳ ͳʹͻ͹ͳ ʹ.͵͹Ͷͻͺͻ ͳ Ͳ.ͻͻͻͺ͵ʹ ͺʹ.ʹ͵ͻͶ͹ several psychiatric disorders ͺͲ ͳ.ͺͲͲͷͺͷ Ͳ.Ͳͺ͸͹ʹ͵ ʹͻ͹ͻ ʹͻͻ ͳʹͻ͹ͳ ͳ.ͳ͸Ͷͻͺͻ ͳ Ͳ.ͻͻͻͺͷ ͺ͵.Ͳͺ͵Ͷ azoospermia oligospermia ͷ Ͳ.ͳͳʹͷ͵͹ Ͳ.Ͳͺ͹Ͷ͵͸ ʹͻ͹ͻ ͺ ͳʹͻ͹ͳ ʹ.͹ʹͳ͵Ͷͳ ͳ Ͳ.ͻͻͻͺͶʹ ͺ͵.͵ͶͲͳͻ bipolar disorder; depression ͷ Ͳ.ͳͳʹͷ͵͹ Ͳ.Ͳͺ͹Ͷ͵͸ ʹͻ͹ͻ ͺ ͳʹͻ͹ͳ ʹ.͹ʹͳ͵Ͷͳ ͳ Ͳ.ͻͻͻͺͶʹ ͺ͵.͵ͶͲͳͻ Hallucinations ͷ Ͳ.ͳͳʹͷ͵͹ Ͳ.Ͳͺ͹Ͷ͵͸ ʹͻ͹ͻ ͺ ͳʹͻ͹ͳ ʹ.͹ʹͳ͵Ͷͳ ͳ Ͳ.ͻͻͻͺͶʹ ͺ͵.͵ͶͲͳͻ Obesity ͻ͹ ʹ.ͳͺ͵ʹͳ Ͳ.Ͳͺͻͳͺͳ ʹͻ͹ͻ ͵͸ͻ ͳʹͻ͹ͳ ͳ.ͳͶͶͷͺ͸ ͳ Ͳ.ͻͻͻͺͷͳ ͺ͵.ͻͷ͵Ͷͻ Bulimia ͷͳ ͳ.ͳͶ͹ͺ͹͵ Ͳ.ͲͻͶ͵ ʹͻ͹ͻ ͳͺ͵ ͳʹͻ͹ͳ ͳ.ʹͳ͵Ͷͷ ͳ Ͳ.ͻͻͻͻ ͺͷ.͸͵ͲͶͷ 



Fractures, Bone|Osteoporosis ͺ Ͳ.ͳͺͲͲͷͻ Ͳ.Ͳͻ͸Ͷͺ ʹͻ͹ͻ ͳͺ ͳʹͻ͹ͳ ͳ.ͻ͵ͷͳ͹͸ ͳ Ͳ.ͻͻͻͻͲͻ ͺ͸.ʹͻ͵ͳͺ pulmonary function ͺ Ͳ.ͳͺͲͲͷͻ Ͳ.Ͳͻ͸Ͷͺ ʹͻ͹ͻ ͳͺ ͳʹͻ͹ͳ ͳ.ͻ͵ͷͳ͹͸ ͳ Ͳ.ͻͻͻͻͲͻ ͺ͸.ʹͻ͵ͳͺ Diabetes mellitus|HIV Infections|[X]Human immunodeficiency virus disease ͳͲ Ͳ.ʹʹͷͲ͹͵ Ͳ.Ͳͻͺͳͻ͵ ʹͻ͹ͻ ʹͷ ͳʹͻ͹ͳ ͳ.͹Ͷͳ͸ͷͺ ͳ Ͳ.ͻͻͻͻͳ͵ ͺ͸.͹ͻ͵ʹ͹ 
 



Figure S1.	Mapping	network	of	circRNA–miRNA	interactions	of	LSCC.	The	network	map	included	the	top	10	ranked	 upregulated	 and	 top	 5	 ranked	 downregulated	 candidate	 circRNAs	 (represented	 as	 red	 and	 green	nodes)	in	the	analysis	of	circRNA–miRNA	network	prediction.	Blue	nodes	around	the	red	and	green	ones	were	the	predicted	miRNAs	that	interacted	with	the	related	circRNAs.		 





Figure S2. Relative expression level of hsa_circ_0065404 and hsa_circ_0044519 in 30 

LSCC tissues and paired normal control tissues in the validation cohort. 

 


