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Fig. S1. Characterization of MS2 to SA to S stoichiometry using SDS-PAGE. (a) Amount of
MS2 in heated MS2-SA VLP was compared to amount of MS2 in unheated MS2-SA VLP to
determine that approximately 78 percent of MS2 was bound to SA. Excess biotin was added to
the unheated sample to occupy all unoccupied biotin binding sites prior to the addition of SDS.
B-mercaptoethanol was added to all samples. (b) The intensity of bands corresponding to S2
and MS2 in VLP-S2 and VLP-S2.s2 were compared to BSA standards and quantified to
determine that approximately 30 S2 molecules were displayed on each MS2-SA VLP. S2 was
deglycosylated with PNGase F and all samples were heated with B-mercaptoethanol and LDS
sample buffer. The unprocessed gels are shown in Fig. S2.



Fig. S2. Unprocessed SDS-PAGE gel images. Unprocessed SDS-PAGE gel images, cropped
versions of which appear in (a) Fig. 2a (solid rectangle), Fig. 3a (dashed rectangle), (b) Fig.
S1a, and (¢) Fig. S1b.
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Fig. $3. Characterization of antibody response to VLP-S and VLP-S2_ ... (a) IgG antibody

endpoint titers induced by immunization with VLP-S against S proteins from various
coronaviruses (geometric mean with geometric SD, n = 3, biological replicates = 3: sera from 3
hamsters) *P = 0.0046, **P = 0.0017, ****P < 0.0001 [Ordinary One-Way ANOVA|]. 1 - Endpoint
titers below the detection limit (<20). Detection limit (dotted line) = 1:20 dilution. (b) Antibody
titers induced by immunization with VLP-S2_ .. or VLP-S normalized to the S-614D response.

(geometric mean with geometric SD, biological replicates and n = 14 for VLP-S2_ .. sera from

14 hamsters, biological replicates and n = 3 for VLP-S: sera from 3 hamsters). 1 = Below the
limit of detection.



Table S1. Protein sequences

MS2-AviTag

MASNEFTQFVLVDNGGTGDVTVAPSNEFANGVAEWISSNSRSQAYKVTCSVRQSS
AQNRKYTIKVEVPKVATQTVGGVELPVAAWRSYLNMELTIPIFATNSDCELIV
KAMOQGLLKDGNPIPSAIAANSGIYASNFTQFVLVDNGGGLNDIFEAQKIEWHE
TGDVIVAPSNEFANGVAEWISSNSRSQAYKVTCSVRQSSAQNRKYTIKVEVPKV
ATQTVGGVELPVAAWRSYLNMELTIPIFATNSDCELIVKAMQGLLKDGNPIPS
ATAANSGIY

S2

METDTLLLWVLLLWVPGSTGDSVASQSIIAYTMSLGAENSVAYSNNSIAIPTN
FTISVITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGI
AVEQDKNTQEVFAQVKQIYKTPPIKDFGGEFNFSQILPDPSKPSKRSPIEDLLF
NKVTLADAGFIKQYGDCLGDIAARDLICAQKENGLTVLPPLLTDEMIAQYTSA
LLAGTITSGWTFGAGPALQIPFPMOMAYREFNGIGVTONVLYENQKLTIANQFENS
ATIGKIQDSLSSTPSALGKLODVVNONAQALNTLVKQLSSNEFGAISSVLNDILS
RLDPPEAEVQIDRLITGRLOSLOTYVTOOLTIRAAETIRASANLAATKMSECVLG
QSKRVDFCGKGYHLMSFPQSAPHGVVELHVTYVPAQEKNFTTAPATICHDGKAH
FPREGVEVSNGTHWEVTORNEFYEPQITTTDNTEFVSGNCDVVIGIVNNTVYDPL
QPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLN
ESLIDLOELGKYEQGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGGLNDIFEAQ
KIEWHEHHHHHH

SzmutSZ'

METDTLLLWVLLLWVPGSTGDSVASQSIIAYTMSLGAENSVAYSNNSIAIPTN
FTISVITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGI
AVEQDKNTQEVFAQVKQIYKTPPIKDFGGEFNFSQILPDPSKPSGGSPIEDLLF
NKVTLADAGFIKQYGDCLGDIAARDLICAQKENGLTVLPPLLTDEMIAQYTSA
LLAGTITSGWTFGAGPALQIPFPMOMAYREFNGIGVTONVLYENQKLTIANQFENS
AIGKIQDSLSSTPSALGKLODVVNONAQALNTLVKQLSSNFGAISSVLNDILS
RLDPPEAEVQIDRLITGRLOSLOTYVTOOLTIRAAETIRASANLAATKMSECVLG
QOSKRVDFCGKGYHLMSFPQSAPHGVVELHVTYVPAQEKNFTTAPATCHDGKAH
FPREGVEVSNGTHWEVTORNEFYEPQITTTDNTEFVSGNCDVVIGIVNNTVYDPL
QPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLN
ESLIDLOELGKYEQGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGGLNDIFEAQ
KIEWHEHHHHHH




Table S2. S2 Sequence Homology

SARS-COV2 1 B 1351 | B..617.2| BAL | Pg-CoV

S2muts2:
SARS-COV-2 S2mus> | 100.0% | 98.1% | 983% | 97.3% | 96.9%
B.1.351 98.1% | 100.0% | 99.4% | 98.5% | 98.1%
B.1.617.2 98.3% 99.4% | 100.0% | 98.7% | 98.3%
BA.1 97.3% 98.5% | 98.7% | 100.0% | 97.3%
Pg-CoV 96.9% 98.1% | 98.3% | 97.3% | 100.0%




