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SARS-CoV-15 5P

CD11B trafficking signal

BD —————1pan HLA DR-binding
SO PADRE |¢itope (PADRE)

G35G3 iy 112 LSGGGS|SEQ ID NO: 138
LSS b A = Soluble RBD
BD [IM] B =RBD-TM

SESRIi o
G35G3 1 N0 13515GGGS|SEQ IDNO: 138 D = NTD-RBD-TM-CD11B
E = NTD-RBD-TM

SP- ~ D
Dt B F = NTD-RBD-TM-CDB6
SEQ ID S1SEO 1D NO: G = RBD-NTD-TM,
0: 13512GGGSSEQID NO: 138 with or without SP
H = RBD-NTD-TM
with or without SP
| = NTD-PADRE-RBD-TM
with or without SP
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mfvfiv IvssQCVNLTTRTQLPPAYTNSFTRGVYYPDEKVFRSSVLHSTQDLFLPFFS
mEvEiviiplvssQCVNLTTRTOLPPAYTNSFTRGVYYPDKVFRSSVLASTQDLFLPFFS

NVTWFHATHVSGTNGTRRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIV
NVIWFHAIHEVSGTNGTEKRFDNPVLPFNDGVYFASTERSNIIRGWIFGTTLDSKTQSLLIV
NVIWFHATHVSGTNGTRRFONPVLPFNDGVYFASTERSNITRGWIFGTTLDSKTOSLLIV
NVIWFHATHVSGTINGTRKRFDNPVLPPNDGVYFPASTERSNITRGWIFGTTLDSKIQSLLIV
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GKOGNFENLREFVFENIDGYFRIYSKHTPINLVRDLPOGFSALEPLVDLPIGINITRFQT
GROGNFENLREFVPRNIDGYFRKIYSKHTPINLVRDLPOGFSALEPLVDLPIGINITRFQT
GROGNFEKNLREFVFRNIDGYFRKIYSKHATPINLVRDLPOCGFSALEPLVDLPIGINITRFOT
GRQGNFRNLREFVERNIDGYFRIVSRAETPINLYVRDLPOGFSALEPLVDLPIGINITRFQT

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm mysmglascvititivil
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm mysmglascvtitivili
LLALHERSYLTPGDSSSGWTAGAAAYYVGYLOPRTFLLEKYNENGTITDAVDSgggs ILATY
LLALHRSYLTPGDSSSGWTAGARAYYVGYLOPRTFLLRKYNENGTITDAVDYgQS ggyg ~—~~
LLALHRSYLTPGDSSSGWTAGAAAYYVGY LOPRIFLLRYNENGTITDAVDYQUS gy~
LLALHRSYLTPGDSESSCGWIAGAAAYYVGYLOPRYPLLKYNENGTITDAVDGQUs ggg ==~

VRSO PN I TR PFGEVFRATRFASVYANNREKR ISHCVADY SVLYNSASFSTFPRCYIGVSPT
Vs PN ITNLC PFGEVFRATRFASVYAWNRERISRCVADYSVLYNSASFSTFRCYIGVEPRPT
STVAS S L VL L VG L GA TS F o e o e o i s o o s o o o s . e . e . 2 s s s 0 s . o o o
e PN I IHLCPPGEVPNATRPASVYAWNREKR ISNCVADYSVLYNSASPSTFRCYGVSPT
- PN I TNLCPFPGEVFNATRFASVYAWNRERISNCVADYSVLYNSASFSTFKCYGVSPT
e B L N L PFGEVIFNATRFASVYAWNRERISRCVADYSVLYNSASFSTFRCYIGVSPRT

RLNDLCFTNVYADSFVIRGDEVROIAPGOTGRK IADYNYRLPDDFRGCVIAWNSNNLDERY
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GGNYNRYLYRLFRESNLKPFERDISTEIVOAGSTPCNGVEGFRCYFPPLOSYGROPTINGVGY
GGHYNYLYRLFRESNLEKPFERDISTREIVOAGSTPCHNGVEGFRCYFPLOSYGROPTNGVGY

GEHYNYLYRLFREKSHNLKPFERDISTEIVOAGSTPCNGVEGFNCYFPLOSYGPFOPTNGVGY
CENINYLYRLFRESHLEKPFERDISTEIVOAGSTPOCNGVEGFNCYFPLOSYGFOPTNGVGY
GEHYNYLYRLFRKSNLKPFERDISTEIVQAGSTPCNGVEGFNCYFPLOSYGFOPTRGVGY
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Lowercase — signal peptide
UPPERCASE - NTD

UPPERCASE — RBD

lowercase — linker
UPPERCASE — TM domain
lowercase — CD86

lowercase — CD11B

FIG. 3 (continued)
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Wide Type Spike (S} Protein
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mfvElvilplvesQCVNLTTRTQLPPAYTNSFTRGVYYPDRVFRSSVLHESTODLFLPFFS 60
mfvEiviiplvssQCVNLITRIQLEPAY TNSFIRGYYYPDRVCRESVLESTODLFLEFFS 60
mfvElvliplvssQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLASTODLFLPFFS 60
nfvflviiplvssQCVNLTTRTOLPPAYTNSFTRGVYYPDRVFRSSVLHSTODLFLPFFS 60
nfvElviiplvssQCVNLTTRTOLPPAYTNSFTRGVYYPDKVFRSSVLASTQDLFLPFFS 60
mfvEiviiplvssQCVNLTTRTIQLPPAYTNSFTRGVYYPDRVFRESVLESTODLFLPEFS 60
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RNVIWFHAIHVSGTINGTKRFDNPVLPFNDGVYFASTERSNIIRGWIFGTTLDSKTQSLLIV 120
NVITWFHATHVSGTNGTRRFDNPVLPFNDGVYFASTERSNI IRGWIFGTTLOSKTQSLLIV 120
NVIWFHATIRVSGTNGTRRFDNPVLPFNDGVYFASTERSNI IRGHIFGTTLDSKTQSLLIV 120
NVTWFHATHVSGTNGTRRFDNPVLPFNDGVYFASTERKSNI IRGHIFGTTLDSKTQSLLIV 120
K NVIWFHAIHVSGINGTERFDONPVLPFNDGVYFASTERSNIIRGWIFGTTLDSKTOSLLIV 120
L NVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIV 120
RA AT REFAEFERR AT AR R A TR IR LS RRR AT RAFA AR R LR AR KA FRIFAEFRRRLFRR

Tq o

G NNATNVVIRVCEFQFCNDPFLGVYYHRKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLE 180
H NNATNVVIRKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSOPFLMDLE 180
NNATNVVIRVCEFQFCNDPFLGVY YHRKNNKSWMESEFRVYSSANNCTFEYVSOPFLMDLE 180
NNATNVVIKVCEFQFCNDPFLGVYYRRNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLE 180
NNATNVVIKVCEFQFCNDPFLGVYYEKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLE 180
KNATNVVIRVCEFQFCRDPFLGVY YHKNNKSWMESEFRVYSSANNCTFEYVSOPFLMDLE 180

EEEE SRS E R EEEEEEEEEEEEEEEESE SRS RS R RS EEEEEEE RS

e Gy b

[

GROGNFENLREFVFENIDGYFRIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQT 240
GROGNFENLREFVFRNIDGYFEIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQT 240
GKOGNFENLREFVFENIDGYFRKIYSKHETPINLVRDLPOGFSALEPLVDLPIGINITRFQT 240
GKOGNFRNLREFVFENIDGYFRIYSKHTPINLVRDLPOGFSALEPLVDLPIGINITRFQT 240
GROGNFENLREFVFRENIDGYFRIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQT 240
GROGNFENLREFVFRNIDGYFRIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQT 240
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LLALHRSYLTPGDSSSGHWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETK 300
LLALHRSYLTPGDSSSCGWTAGAAAYYVGYLOPRTFLLEKYNENGTITDAVDCALDPLSETE 300
LLALHRSYLTPGDSSSGHWTAGAAAYYVGYLOPRTFLLKYNENGTITDAVDCALDPLSETK 300
LLALHRSYLTPGDSSSGWTAGAAAYYVEYLOPRTFLLKYNENGTITDAVDCALDPLSETK 300
LIALHRSYLTPGDSSSGRWTAGCAAAYYVGYLOPRTFLLKYNENGTITDAVDCALDPLSETK 300
LLALHRSYLTPGDSSSCGWTAGAAAYYVGYLOPRTFLLKYNENGTITDAVDCALDPLSETK 300
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TLRSFIVgsgggeguysggysgggsygOPTESIVRFPNITRLCPFGEVFNATRFASVYA 360
CTLXSFIVYsgUgsggysggysggys GgOPTESIVRFPNITNLCPFGEVFNATRFASVYA 360
CTLESFIVERGIY D~ ~m e TSNFRVQPTESIVRFPRITHLCPFGEVFNATRFASVYA 352
CTLESFIVERGIYQ-mmmm e TSNFRVQPTESIVREFPNITHRLOPFGEVFNATRFASVYA 352

TLRSFIVERGIV Q- e TSNFRVOPTESIVRFPRITNLCPFGEVFNATRFASVYA 352
L CILKSFIVEKGIYQ~mm——mmm— TSNFRVCPTESIVRFPRITNLCPFGEVFNATRFASYYA 352
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WNRKRISNCVADYSVLYNSASFETFKCYGVSPTRLNDLCFTRVYADSFVIRGDEVROIAD
WHRKRISNCVADYSVLYNEASFETFRCYGVSPTRLNDLCFTIRNVYADSFVIRGDEVRQIAP
WRREKRISNCVADYSVLYNSASFBIFKCYGVSPTXLNDLCFIRVYADSFVIRGDEVROIAD
WRRKRISHCVADYSVLYNEBASFETFRCYGVSPTRLNDLCFINVYADSFVIRGDEVRQIAP
WHRKRISNCVADYSVLYNSASFSTFKCIGVEPTRLNDLCFTNVYADSFVIRGDEVROIAP
HWNRERISNCVADYSVLYNSASFRTFICYGVSPTKINDLCFINVYADSFVIRGDEVRQIAP

BREFRADAIFRA LB RARAERRA DA ARSI AR IR a R bRt bbb it ddhhdbddrtd

GOTGKIADYNYRLPDDFTGCVIAWNENNLDSKVGONYNYLYRLFRKSNLKPFERDISTEL
GOTGKIADIRYKLPDDFIGCVIAWNSNNLDSKVGGRYNY LYRLFRESNLKPFERDISTET
GOIGKIADINYRLPDDFTGCVIAWNENNLDEKVGONYNYLYRLFRKSNLKPFERDISTEL
GOTGKIADYRYKLPDDFIGCVIAWNSNNLDSKVGGRYNYLYRLFRESNLKPFERDISTEL
GOTGKIADYNYRLPDDFTGCVIAWNESNNLDSKVGONYNYLYRLFRKSNLKPFERDISTEL
GOTGKIADIRYKLPDDFIGCVIAWNSNNLDSKVGGRYNY LYRLFRESNLEKPFERDISTET

ERERRADEFRA DA RARAERRAD A ARSI AR IR h b bRt dddhddddhhdbddrtd

YQAGBTPCNGVEGFNCIFPLOSYGFOPTIRGVGYQPYRVVVLAFELLHAPATVIGPRRSTH

| YOAGSTPCRGVEGFROYFPLOSYGFOPINGVGYOPYRVVVLSFELLEAPATVCGPRRSTN

YOAGETPCNGVEGFNCIFPLOSIGFOPTNGVGYQPYRVVVLEFELLHAPATVUGPRE ST -
YOAGSTPCRGVEGFRCYFPLOSYGROPTNGVGYQPYRVVVLSFELLHAPATVCEPKK TN
YQAGBTPCNGVEGFNCIFPLOSYGFOPTIRGVGYQPYRVVVLAFELLHAPATVIGPRRSTH
YOAGSTPCRGVEGFROYFPLOSYGROPINGVGYOPYRVVVLEFELLEAPATVCEGPRRSTN
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Lowercase

LVRNKCVNFNFNGLTGTGVLIESNRKFLPFOQFGRDIADTTDAVRDPOTLETILDITPCSE

| LVENRCVNFNFNGLDGTGVLTESNRRFLPFCOFGRDIADTTDAVRDPOQTLEILDITPCSF

GGVSVITPGINTSNOVAVLY ODVNCTEVEPVAIHADOLTFTWRVY STGENV
GGVEVITPGINTSNQVAVLYQDVNCTEVRPVATHADQLTPTWRVY STGSNV
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--------------------------- s99gs ILAIYSTVASSLYLLVSLGAISF

o o o o S GGG S TLAT YSTVAS SLVLLVSLGAISE

nnnnnnnnnnnnnnnnnnnnnnnnnnn sggys ILAIYSTVASSLVLLVSLGAISF

~~~~~~~~~~~~~~~~~~~~~~~~~~~ sqgqgs ILAIYSTVASSLVLLVSLGAISF

AEHVENSYECDI PIGAGTCASYQTOTNS = o oo oo o oo o e

AEHVNNSYECDIPIGAGICASYQTOTNsgggs ILAT YSTVASSLVLLVSLGAISE
*

signal peptide

G = 51-594-PolyG-TM

UPPERCASE
UPPERCASE
lowercase
UPPERCASE

NTD

RBD
linker

TM domain

H = S1-594-PolyG-DS-TM
[=81-531-TM
J=51-594-TM

K = Soluble St Subunit
L= 8i-666-TM
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Fusion peptide
- | Heptapeptide repeat sequence |
HR2| Heptapeptide repeat sequence 2
finker finker ™ domain
=CT Cytoplasm domain
finker linker
FiG. 6
PD1 - Correlation of Neutralization and ELISA Titer
Spike vs. IC50 RBD vs. IC50 NTD vs. 1C50
1500 1500 1500
1000 = o 10007 = o 1000
® o & s $ & 0@ @
500{  Sem = 5001 0 . " . R0

A &W"g§ > ®
UG 500 1000 1500 2000 C{} 20000 40000 60000 830000 ¢ 1000 2000 3000
Spike-specific IgG Titer RBD-specific IgG Titer NTD-specific lgG Titer
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Serum IgG1l and IgG2a Titers at Day 36
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SARS-CoV-1 1gG2a/lgGlratio PD2 Day 36
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Serum IgG1l and IgG2a Titers at Day 36
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