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MEVFLVLLPLVSSQCVNLTTRTQLPPAY TNSFTRGVYYPDKVFRSSVLHSTODLFLPFFSN
VTWFHAIHYSGTNGTKREDNPVLPFNDGVYFASTEKSNHRGWIFGTTLDSKTQSLLIVNN
ATNVVIKVCEFQFCNDPFLGVY YHKNNKSWMESEFRVYSSANNCTFEY VSQPFLMDLEG
KQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLAL
HRSYLIPGDSSSGWTAGAAAYYVGYLOQPRTFLLKYNENGTITDAVDCALDPLSETKCTLK
SFIVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVENATRFASVYAWNRKRISNCVADYS
VLYNSASFSTFKCYGVSPTKLNDLCFINVYADSFVIRGDEVR QIAPGQTGKIADYNYKLP
DDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGE
NCYFPLOSYGFQPINGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVEKNKCVNEFNFNG
LPIGTGVLIESNKKYLPFQOQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNG
/AVLYQDVNCTEVPVAIHADQLUIPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIG
AGICASY QTQINSPRRARSVASQSHAY TMSLGAENSVAY SNNSIAIPINETISVTTEILPVS
MTIKTSVDCTMYICGDSTECSNLLLQYGSFCTQINRALTGIAVEQDKNTQEVFAQVKQIYK
TPPIKDEFGGENFSQILPDPSKPSKRSFIEDLLENKVTLADAGFIKQYGDCLGDIAARDLICA
QKFNGLIVLPPLLTDEMIAQY TSALLAGTITSGWIFGAGAALQIPFAMOQMAYRFNGIGVT
ONVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLODVVNOQNAQALNTLVKQLSSNFGA
ISSVINDILSRLDKVEAEVQIDRLITGRLQSLOTYVTOQQLIRAAEIRASANLAATKMSECY
LGQSKRVDFCGKGYHEMSFPQSAPHGV VELHVTYVPAQEKNFTTAPAICHDGKAHFPRE
GVEFVSNGTHWEVTQRNFYEPQUTTDNTFVSGNCDVVIGIVNNTVYDPLOPELDSFKEEL
DEKYFEKNHTSPDVDLGDISGINASVVNIQKEIDRINEVAKNINESLIDLOQELGKYEQYTK WP
WYIWLGFIAGLIAIVMYTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD SEPVLKGVKLHY T

(57) Abstract: Disclosed herein are coronavirus Spike (S) proteins and nanoparticles comprising the same, which are suitable for use in

vaccines. The nanoparticles present antigens from pathogens surrounded to and associated with a detergent core resulting in enhanced
stability and good immunogenicity. Dosages, formulations, and methods for preparing the vaccines and nanoparticles are also disclosed.
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