Supplemental Materials

Figure S1. The UF RBD and MassBiologic (MB) RBD sequences. The information on the additional
tags is shown with the complete RBD sequence (A). The MB-RBD is longer by 12 aa on the carboxyl-
end. This 12 aa sequence is highly conserved among many human and animal coronaviruses, including
FCoV and CCoV. The SCoV2 RBD has two strongly predicted O-glycosylation sites (bolded blue
threonine T or serine S) and two N-glycosylation sites with low prediction (bold red asparagine N) on the
amino-end on both UF and MB RBDs. MB-RBD has an additional O-glycosylation site on the first two aa
residues (S and T) of the 12 aa addition on the carboxyl-end. The glycosylation prediction was based on
a NetNGlyc 1.0 Server (https://services.healthtech.dtu.dk/service.php?NetNGlyc-1.0) for an N-
glycosylation and NetOGlyc 4.1 Server (https://services.healthtech.dtu.dk/service.php?NetMHCpan-4.1)
for O-glycosylation. Next, the sera from the same time-points as Figure 1E for the three toms were tested
for anti-BSA antibodies before the assay for Figures 1D/1E (B). Serum from SPF HOE serves as the
negative control and serum from SPF cat DU1, which was vaccinated with FIV vaccine with residual BSA,
serves as the anti-BSA Ab positive control.

Figure S2. The comparison of the aa residue numbers and aa sequence identity/similarity of the
SCoV2 Wuhan (NC045512.1), FCoV1 UCD-1, and FCoV2 79-1146 (DQ010921.1) structural proteins.
The aa residue numbers are provided to estimate the MW of these proteins without glycosylation and to
determine the aa sequence identity and similarity between the viruses (A). FCoV1 UCD-1 S
(AB088222.1), NC (BAC1157.1) and M (BAC1156.1) were available but its Env sequence was
unavailable and, therefore, FCoV1 Dutch Cat1 Env (KX722530.1) was used in its place. The total aa
identity or similarity value divided by the total aa residues including gaps x100 provides the percentage.
The two values for S1 and S2 are provided, based on where the SCoV2 S is processed into S1 and S2
at the S1/S2 cleavage site and where the FCoV1 S and FCoV2 S are processed into S1 and S2 [47,48].
Under the % aa identity and % aa similarity for S1 and S2 proteins, the first value is for SCoV2, followed
by the value for FCoV1 in row-1 and FCoV2 in row-2. The first value is for FCoV1, followed by the value
for FCoV2 in row-3. The MW without glycan (B) is determined by using Peptide Analyzing Tool
(https:/lwww.thermofisher.com/us/en/home/life-science/protein-biology/peptides-proteins/custom-
peptide-synthesis-services/peptide-analyzing-tool.html). The predicted N- and O-glycosylation numbers
are determined by NetNGlyc 1.0 server and NetOGlyc 4.1 Server, respectively (B), and their network
addresses are first described in Figure S1 legend.

Figure S3. Sequence alignment of SCoV2 Wuhan and FCoV2 79-1146 spike glycoproteins. Clustal
Omega 1.2.1 of JustBio Server (https://justbio.com/) was used for all sequence alignment analyses (A).
Signal peptides for all sequences were determined by SignalP — 6.0 server of DTU Health Tech
(https://services.healthtech.dtu.dk/service.php?SignalP). The abbreviations used include: amino-
terminal domain (NTD), receptor binding domain (RBD), receptor binding motif (RBM), carboxyl-terminal
domain (CTD), spike glycoprotein-1 (S1), and spike glycoprotein-2 (S2). RBM (underlined bold) has the
aa residues that contact the cell receptor (e.g., species-specific ACE2 and APN). S1/S2 cleavage sites
are found with cleavage motif (bold red) at the usual site for SCoV2, but the cleavage motif at the usual
site is not found for FCoV2 [47,48]. The S1/S2 cleavage site for FCoV2 and CCoV2 is reported to be
amino-end adjacent to the fusion peptide, which is the S2’ cleavage site for other strains. The FCoV2 79-
1146 sequence is shown in magenta. ldentical and similar aa residues are shown with an asterisk (*) for
complete identity, strong similarity with a colon (:), and modest similarity with a single dot (.). The gaps
are shown with a dash (-). The summary table (B) shows the total number of aa with gaps, number of aa
with identity, number of aa with similarity, % aa identity, and % aa similarity. Two values for CTD, S1,
and S2 are shown in the summary table (B), due to the major difference in the location of the S1/S2
cleavage site. In addition, the values for the proposed RBD sequence are also shown. The bolded % aa
sequence similarities are the two lowest values and the two highest values.

Figure S4. Sequence alignment of SCoV2 Wuhan and FCoV2 UCD1 spike glycoproteins. The
sequences were aligned using the Clustal Omega 1.2.1 of JustBio Server (A), as described in Figure S2.
The aa identity, similarity, gap, abbreviations, cleavage site, and table summary format are the same as
those described in Figure S2. The FCoV1 UCD-1 sequence is shown in magenta. Two values for CTD,
S1, and S2 are shown in the summary table (B), due to the major difference in the location of the S1/S2
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cleavage site for these viruses. In addition, the values for the proposed RBD sequence are also shown.
The bolded % aa sequence similarities are the two lowest values and the two highest values.

Figure S5. Anti-CoV analyses of group-housed laboratory and pet cats. The analyses were
performed using the FCoV2-WV and SCoV2 RBD ELISA (A) and the immunoblot strips (B,C) with SCoV2
UF-RBD (B1,C2 last row), proposed FCoV2 RBD (B2,C2 second row), FCoV2-WV (B3,C1), and the
proposed FCoV1 RBD (B4,C2 first row). The eight group-housed laboratory cats (A,B) were unrelated to
our UGA queens and UF toms, but the animal vendor was the same as the UGA queens and had different
breeding lineages. Additionally, three group-housed pet cats from a household of five cats were similarly
tested as a preliminary study (C1-C4), to determine whether FCoV-infected pet cats develop cross-
reactive antibodies to SCoV2 RBD. Pet cat sera KY1 and KY2 are from the same cat, collected first (KY1)
at the same time as the other two cats (KM1 and KN1), and again 2.5 months later (KY2). The owner
indicated that she has not been infected with SCoV2 and had no signs of COVID-19 (IRB202002902).
However, her pet cats are allowed to roam outdoors and, therefore, there is a remote possibility that they
have been exposed to SCoV2-infected cat(s) outdoors. We have not tested her cats by SCoV2 RT-PCR
or SCoV2 NAb assay. The serum from UGAQ4 was the FCoV1* control for FCoV2-WV (A,B3,C1) and
FCoV1 RBD (B4,C2 first row) ELISA or immunoblot. The plasma or serum from cats J2a and UGA4 .4
were FCoV2* (B2,C2 second row) and SCoV2* (B1,C2 last row) controls, respectively. The serum from
cat UGAQ4 and UGA1 .4 also served as weak positive controls for FCoV1 and FCoV2 RBD immunoblots,
respectively, (C2 rows 1 & 2, B2 row 1) whereas serum from SPF cats HOF and HOE served as a
negative control from all immunoblots and ELISA, respectively. The results for SCoV2 RBD (B1, lower
panel; C2, third panel) are shown below each immunoblot strip, with the final result of either a positive
(+) or negative (-). Those summary results with a subscript “a”, as shown as (+2) or (-2), are supported by
results performed at 1:25 dilution (data not shown). All immunoblot photographs were adjusted to 10%
brightness and 5% contrast for consistency.

Figure S6. Sequence alignment of SCoV2 Wuhan and SCoV1 Tor2 spike glycoproteins. The
sequences were aligned using the Clustal Omega 1.2.1 of JustBio Server as described in Figure S2 (A).
The aa identity, similarity, gap, abbreviations, cleavage site, and table summary format are the same as
those described in Figure S2. The RBD for each virus is shown in bold blue aa residues and the
underlined section represents the RBM (A). These two sequences are highly conserved, with a minimal
number of gaps observed predominantly in NTD of S1 glycoprotein. The demarcation sites of the NTD,
RBD, and CTD are identical between these viruses. The summary table (B) shows an additional column
for the whole spike sequence. The bolded % aa sequence similarities are the one lowest value and the
one highest value.

Figure S7. The SCoV2 UF2-RBD sequence with aa extensions. The aa sequence extensions in blue
aa residues were selected based on the sequence with aa conservation between SCoV2 and FCoV2
(Figure S3) and SCoV2 Wuhan and SCoV1 Tor2 (Figure S6) (A). The extensions were also based on
the number of SCoV2-specific cytotoxic T lymphocyte (CTL) and T-helper (Tw) epitopes increased by the
aa extensions as shown in Table S1. Additionally, the aa residue number of UF2-RBD (269 aa) was
increased to the residue number. This is similar to our FCoV2 RBD (268 aa) that blocked in vitro FCoV2
infection more potently than the short SCoV2 UF-RBD. Our goal is to increase the CTL epitopes, which
will eradicate the SCoV2 infected cells, without increasing the Ty epitopes, which has the potential to
elevate the inflammatory responses. In our preliminary study (B), the sera from COVID-19 vaccinated
humans (Y3, Y6) with no prior SCoV2 exposure were tested with either SCoV2 UF2-RBD or a UF-RBD
immunoblot strip. Subject Y3 received three vaccinations with Pfizer S mRNA vaccine. Subject HY6
received two vaccinations with Astra-Zeneca ChAsOX1-S recombinant vaccine, followed by vaccination
with the Pfizer S mRNA vaccine. The serum collected in 2017 from Y3 was used as a negative human
control. The sera from SCoV2-inoculated cat UGA4.1 and SPF cat HOF also served as positive and
negative cat controls, respectively.

Figure S8. Multi-sequence alignment of 10 CCoV2 spike versus four FCoV2 spike sequences. The
sequences were aligned using the Clustal Omega 1.2.1 of JustBio Server (A) as described in Figure S2.
The aa identity, similarity, gap, abbreviations, cleavage site, and table summary format are the same as
those described in Figure S2. The FCoV2 79-1146 sequence is shown in magenta. The RBD for FCoV2
79-1146 is shown with yellow highlight. Two values for CTD, S1, and S2 are shown in the summary table



(B), due to the slight difference in the S1/S2 cleavage site motif among the CCoV2 and FCoV?2 strains
and are depicted with the cleavage motif. The bolded % aa sequence similarities are the one lowest value
and the two highest values.

Figure S9. Multi-sequence alignment of two CCoV1 spike versus 10 FCoV1 spike sequences. The
sequences were aligned using the Clustal Omega 1.2.1 of JustBio Server (A), as described in Figure S2.
The aa identity, similarity, gap, abbreviations, cleavage site, and table summary format are the same as
those described in Figure S2. The FCoV1 UCD-1 sequence is shown in magenta. The RBD for FCoV1
UCD-1 is shown with yellow highlight. Two values for CTD, S1, and S2 are shown in the summary table
(B), due to the two aa residues difference in the S1/S2 cleavage site of the CCoV1 and FCoV1 and are
designated by the virus. The bolded % aa sequence similarities are the one lowest value and the two
highest values.

Figure $10. Titration of sera from the last collection date from all toms and three UGA queens.
The last sera collected from the toms (5HQ, HOG, HOJ) were titrated at dilutions of 1:50, 1:100, and
1:1000 using SCoV2 RBD immunoblot strips (A1) and FCoV1 RBD immunoblot strips (A2). Toms 5HQ,
HOG, and HOJ are the abbreviation of 5SHQT1, HOGTS3, and HOJT2. The last sera collected from UGA
queens UGAQ2, UGAQ3, and UGAQ4 were also titrated at the same dilutions as the toms using the
SCoV2 RBD immunoblot strips (B1) and FCoV1 RBD strips (B2). One set of immunoblot batch at 1:50
was different from those of 1:100 and 1:1000, due to each batch containing not more than 22 strips.
However, the SCoV2 RBD and FCoV1 RBD immunoblot strip batches used at 1:50 dilution were the
same between the Toms and the queens. The serum from UGA queen UGAQ1 was not included in this
analysis, due to her abnormal antibody (Ab) profile, most likely caused by her iliness. The last serum
from UGAQ3 was negative for Abs to both SCoV2 and FCoV1 RBDs at all dilutions. This was expected
because her serum at post-8 mo upon UF arrival had detectable and extremely weak reactivities to
FCoV1 RBD at 1:25 and 1:50 dilutions, respectively, but no reactivity to SCoV2 RBD at either dilutions
(Figure 3D). The sera from SCoV2-infected cat UGA4.4, FCoV1-infected cat J1A3 (serum from 2 mo
post-FCoV1 UK-2 inoculation), and SPF cat HOF served as SCoV2 positive control, FCoV1 positive
control, and negative cat control, respectively. Allimmunoblot photographs were adjusted for consistency
to 10% brightness and 5% contrast. SCoV2 control cat UGA4.4 was euthanized at two weeks post-
SCoV2 inoculation (1-mL intranasal inoculation with SCoV2 Wuhan at 108 TCIDso) and may not have had
enough time or inoculation dose to develop strong Abs to SCoV2. In contrast, FCoV1 control J1A3, with
1-mL of oral/intranasal inoculation with FCoV1 UK-2 at 10° TCIDso, developed strong Ab titer to FCoV1
RBD, even at 1:1000 dilution. It is also possible that the immune system of the FCoV1-control J1A3 was
more responsive than the SCoV2-control UGA4.4 to their respective virus inoculation.

The virus antigen amounts of SCoV2 and FCoV1 RBDs on the immunoblot strips were identical (5 ug
per strip). Hence, the titration of the last sera from the toms shows loss of reactivities to SCoV2 RBD,
starting at 1:100 dilution, but not to FCoV1 RBD. The last sera from all toms maintained Ab titers to
FCoV1 RBD, even at 1:1000 dilution. The same sera from these toms titrated on FCoV2-WV show strong
reactivity to NC, even at 1:1000 dilution by all three toms (Figure 3E). The last sera from two of the three
queens (UGAQ2, UGAQ4) had strong reactivity to FCoV1 RBD at all dilutions, whereas, same two
queens had no Ab titer to SCoV2 RBD, even at the highest concentration of 1:50 dilution. This suggests
that cross-reacting Abs to SCoV2 RBD are lost before Abs to FCoV1 RBD. Our results, shown in this
figure, indicate that both the toms and UGA queens were infected with FCoV1, instead of SCoV2.

Figure S11. Another pet cat household with FCoV1-infected cats. An internal medicine veterinarian
from the UF CVM hospital contacted the Laboratories of Comparative Immunology & Virology for
Companion Animals (LCIV-CA) Program for a consultation. They requested testing of a 7-month-old,
female pet cat (AP), suspected of FIPV infection with a severe lung lesion. Her sibling from the same
litter of three died from FIPV infection, and her brother is still alive in the same household of three indoor
cats. The third cat in this household is unrelated to the patient. The lung lesion biopsy was negative by
FCoV RT-PCR, and her serum was negative by FCoV ELISA. The LCIV-CA immediately performed, free
of charge, immunoblot analyses with the following antigens: FCoV1 RBD, FCoV2 RBD, and SCoV2 RBD
(A), as well as FCoV2-WYV and feline immunodeficiency virus (FIV)-WV (B). The FCoV2-WV immunoblot
bands show a full-length spike (S), spike-2 (S2), nucleocapsid (NC) and membrane (M)
glycoproteins/proteins (B). The feline immunodeficiency virus (FIV) immunoblot bands show surface



envelope (SU), transmembrane envelope (TM), capsid p24 (CA), and matrix (MA) glycoproteins/proteins.
The S and S2 bands of the FCoV2-WV immunoblot strips are shown with a white arrow, and the
remaining key FCoV protein bands are shown with a white arrow-head. Similarly, the SU and TM bands
of FIV-WV immunoblot strips are shown with a white arrow and other key bands are shown with an arrow-
head. The BSA band at 67-70 kDa is shown with a small “b” alone or next to the bracket. LCIV-CA
provided Figures S11A and S11B to the veterinarian and the owner. The owners of this household were
negative for SCoV2 infection. The patient’s code (AP) is in red, and her summary results on the bottom
of the strips are also in red. The immunoblot photographs were adjusted for consistency to 10%
brightness and 5% contrast.

The owner wanted to purchase anti-CoV polymerase inhibitor, Remdesivir, from China to treat cat AP
[91]. FCoVs and their mutated FIPVs are highly contagious in a multi-cat household. Therefore, LCIV-
CA suggested to the owner that she should make sure the remaining two cats are FCoV negative and, if
positive, they should be treated at the same time. The patient’s brother (HP) and her 2-year-old male
friend (MP) were bled 1.5 months later at the UF CVM Hospital. The original serum from AP, stored in
refrigeration, was also included in the testing of the household cats. All of the immunoblot strips were
different batches from those used in the initial clinical tests in Figure S11, to demonstrate reproducibility
in our analyses. These immunoblot photographs are shown without any adjustments. All three cats were
positive for Abs to FCoV1 RBD (C1) and NC protein (43 kDa band) (D). Patient AP and her brother HP
were positive for Abs to ScoV2 RBD (C3), but negative for Abs to FCoV2 (C2). Cat MP had extremely
weak bands for S, S2, and M glycoproteins. Both AP and HP had no S2 Abs, which was somewhat of a
rare observation. The only other cat, G-3, (Figure S5B3, first bleeding) also had no S2 Abs, but developed
S2 Abs by the second bleeding. In summary, all three pet cats were exposed to FCoV1 infection and not
to FCoV2 infection. Patient AP and her brother HP had cross-reacting Abs to SCoV2 RBD, whereas cat
MP was negative for SCoV2 RBD Abs, suggesting that MP may be clearing FCoV1 infection based on
the results from Figure S10.

Table S1. CD8* CTL and CD4* T, Epitopes on SCoV2 UF-RBD and UF2-RBD.
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MB-RBD (MassBiologics Wuhan RBD residue 319 to 541) glycoprotein kindly provided by
MassBiologics with attached Tags: c-Myc Peptide; 6xHis Tag

UF-RBD from a plasmid with Wuhan RBD residue 319-529 sequence (MN975262.1) with
attached Tags: HRV 3C Cleavage Site; 8xHis Tag; Streptavidin-Binding Peptide (SBP) Tag

MB-RBD 319-RVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFK-378
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UF-RBD 499-PTNGVGYQPYRVVVLSFELLHAPATVCGPKK- HRV 3C Cleavage Site - 8xHis Tag - SBP Tag
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Figure S2

A Summary of SCoV2 versus FCoV1/FCoV2 Structural Proteins
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* Spike 1 (S1), Spike 2 (S2), Envelope (Env), Nucleocapsid (NC) and Membrane (M) proteins.

B structural Proteins Based on Total AA Number
and the Predicted N- and O-Glycosylation(s)

Structural | FOoV1 | guan | FSOV2 | Gcap
N/Ot N/Ot
S (S1+S2) | 163,727 3/3 160,473 4/1
S$1 89,666 3/1 106,185 4/1
S2 74,080 1/2 54,307+ 1/0
Env 9,379 0/0 9,371 0/0
NC 42,663 0/0 42,703 0/4
M 29,920 1/0 29,832 1/0

* The MW of FCoV is determined by the total aa residue
number using the Peptide Analyzing Tool server.

T The number of N-glycosylation (N) with high or medium
potential and O-glycosylation (O) with strong potential
are shown as (N / O).

* The predicted FCoV2 S2 shown in Fig. 2B matches the
MW of FCoV1 S2 with glycan(s). Hence, the predicted
FCoV2 S1/S2 cleavage site may be more closerto
that of FCoV1, and FCoV2 S2 with glycan may be
closerin size to the FCoV1 S2 with glycan(s).




Figure S3. SCoV2 Wuhan
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* * % . * . . 13 * . * . *: .
Proposed RBD / S1
————————————— DYSVLYNSASFSTFKCYGVSPT-------—-KLNDLCFTN---VYADS
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* ok . . .k k .. .. *x X * *

FVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKS
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* . g *iro ¥ R . N . -
NLK------ PFERDI----- STEIYQAGSTPC——————————————— N--GVEGEFNCYFP
TCKSSLWDNIFNQDCTDVLEATAVIKTGTCPFSFDKLNNYLTFNKFCLSLSPVGANCKFD

* * o o % .k . o ok o * *  kk K

RBD <?<I E‘I?» CTD/ $1
LOSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNENFNGLTGTGV
VAARTRT-NEQVVRSLYVIYEEGDNIVGVPSDNSGLHDLSVLHLDSCTDYNIYGRTGVGI

* Cox . ces ks R T R

Proposed RBD CTD

LTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSEFGGVSVITPGTNTSNQVAVL
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HE HI KRR L *K LKL orkr %
CTD €
4= S1/S2 =p

GICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVITEILP
GVCKN-—-—-=====———————— GALVFINVTHSDGDVQPISTGNVTIPTNFTISVQVEYMQ
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VSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQE-VEF-—-——-—
VYTTPVSIDCARYVCNGNPRCNKLLTQYVSACQTIEQALAMGARLENMEVDSMLFVSENA

* * * ** * * * ** ** kX .. ** * .. . - %

S2’ Fusion

LKLASVEAFNSTENLDPIYKEWPS--IGGSWLGGLKDILPSHNSKRKYGSAIEDLLEDKV

* % % * :** :.:***- * * . * ******:**
< S1/S2=>
Peptide (FP) CTD <

TLADAGFI-KQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSG
VITSGLGTVDEDYKRCTGGYDIADLVCAQYYNGIMVLPGVANADKMTMYTASLAGGI-TLG

* . .ok * ok * ko Xk k Kk o kK . * % % . . .. * koo ok * * ok

WTFGAGAALQIPFAMOMAYRENGIGVTONVLYENQKLIANQFNSAIGKIQDSL-—-—-—-——-—
A--LGGGAVAIPFAVAVQARLNYVALQTDVLNKNQQILANAFNQAIGNITQAFGKVNDAT

* ke kkhkkk.o o *oek o . ekk  ekk e o ekk kKk Khkk ok

——————— SSTASALGKLODVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEV
HOTSQGLATVAKALAKVQDVVNTQGQALSHLTVQLONNFQAISSSISDIYNRLDELSADA

* kk kekkkkk o kkKk * * % *k kkkk o kK hhkk oo ko

QIDRLITGRLQSLOTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMS
QVDRLITGRLTALNAFVSQTLTRQAEVRASRQLAKDKVNECVRSQSQRFGFCGNGTHLE'S

*:******** :*:::*:* * ok **:*** :** *:.*** .**:*. ***:* **:*
FPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKA-HFP-———-—— REGVEVSNGTHWEV
LANAAPNGMI FFHTVLLPTAYETVTAWSGICASDGDRTFGLVVKDVQLTLFRNLDDKFYL
** * * * . :*: :'_*: ** . * . .*
Stem HeIix (SH)
SH Core !
1

TQRNFYEPQIITTDNTFVSGNCDVVIGIVNNTVYUPLQPE————EDSFKEELDKYFKNHT
TPRTMYQPRVATSSDEFVQIEGCDVLEVNATVIDLPSIIPDYIDINQTVQODILENYEPNWT

ox kR <ol FRX .. IO HE S
SPDVDLGDISGINASVVNIQKEI-—=-=-==———————— DRLNEVAKNLNESLIDLQELGKY
VPEFTLDIF---NATYLNLTGEIDDLEFRSEKLHNTTVELAILIDNINNTLVNLEWLNRI

* . * . * Kk . ok . * x * . Kook o ok o oo ko *

EQYIKWPWYIWLGFIAGLIAIVMVTIMLCCM-TSCCSCLK---GCCSCGSCCKEFDEDDSE
ETYVKWPWYVWLLIGLVVVFC-IPLLLFCCEFSTGCCGCIGCLGSCCH-SICSRRQFENYE

* * ***** * K . .. ** * * K * ** * . . .. *

PVLKGVKLHYT

PI-EKVHVH--
o Kook

B
Summary of Amino Acid (AA) Sequence Identity and Similarity between SCoV2 and FCoV2
NTD RBD RBD CTD CTD S1 S1 S2 S2
(Proposed) | (SCoV2) | (FCoV2) | (SCoV2) | (FCoV2) | (SCoV2) | (FCoV2)
Total No. of AA 370 290 273 147 297 834 984 654 504
No. of AA with Identity 55 38 36 24 64 121 161 210 170
No. of AA with Similarity 155 107 100 69 151 345 427 410 327
% ldentity 14.9% | 13.1% 13.2% 16.8% 21.5% 14.5% 16.4% 32.1% 33.7%
% Similarity 41.9% | 36.9% 36.6% 54.7% 50.8% 41.4% 43.4% 62.7% 64.9%




Figure S4. SCoV2 Wuhan versus FCoV1 UCD1 Spike Glycoproteins
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v

-MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGV----YYP-DKVFRS-SVLHSTQD
MILLIFALFSVVRSfDA———PHGVTLPHFNTSYNNPKFELNFYNFLQTWDIPPNTETILG
. * . * . .k . . .
NTD
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ok . * . . - % * ok ok ok . *
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Hiad R S
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K oo . . * . * . . . * * . * . ok . **

——————————————————————————— LEPLVDLPIGINITRFQTLLALHRSYLTPGDSS
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* k. * . ok . . *

NTD<—|
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* * . H H H H . H . o .ok * e *

RBD / $1
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.ok * * * x
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NTD Proposed RBD / S1

VADYSVLYN-SASFSTFKCYGVSPTKLNDLC—=====——————— FTNVYADSEVIRGDEV
VREFAFGRDGSIFVNGYKYFSLPPIKSVNESIGSVEQHGEFWTIAYTNYTDVMVDINGTGI

* . .. . * .k . . * ok .. .k k * ok

ROI----APGQTGKIADYNYKLPDDFTGCV-—==-=-=-===———————— IAWNSNNLDSKVG
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.k . * . .. *** * * . *
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-TPCNGVEGFNCYFPLQS-————-—--— YGFQPTNG-——————————~- VGYQ-PYRVVVLSF
YSNLVELQNYDCPFSPQQFNNYLQFETLCLDTNPAVAGCKWALVHDVKWRTQFAT ITVSY
. * * * ke . . ok .
RBD CTD

————ELLHAPATVCGPKKSTNLVKNKCVNENEFNGLTGTGVLTESNKKFLPFQQFGRDIAD
KDGAMITTMPKAQLGFQDISNLVKDECTDYNIYGFHGTGIIRNTTSRLVAGLYY TSISG

Ao X L pRRRR ok gk kg kR oo : Lx
Proposed RBD CTD
TTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTP
DLLAFKNSTTGEIFTVVPCDLTAQAAVINDEIVG———-—— VITAVNQTDLFEFVNH —————
R S O .. : KRk
CTD“j
<= S1/S2 =p
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VASQSITIAYTMSLGAENSVAYSNNSIAIPTNFTISVITEILPVSMTKTSVDCTMYICGDS
ICNTGEIKYVKDDSIGVIKPISTGNISIPKNFTVAVQAEYIQIQVKPVVLDCAKYVCNGN

* * * * ** *** .k .k . . ** * *

TECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQE--—-——-—-—— VFAQVKQI-YKTPPIKD
SHCLSLLTQYTSACQTIENALNLGARLESLMLNDMITVSSRSLELATVERFNATAPGGEK

. * ** R S S .. ** * . ek ke oo . %

FP Core 1

1
FGGFNFSQIL—PDPSKPSKdSFIEDLLFNK?RTLADAGFI—KQYGDCLGD‘IAARDLICAQK
LGGLYFDGLSSLLPPRVGQRSAVEDLLFNKVVTSGLGTVDDDYKKCSAGTDVADLVCAQY

:**: *. : * H .:** :********. H * :* .* **:***
S2’
FNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOMAYRFNGIGVTQN
YNGIMVLPGVVDGNKMAMYTASLIGGMALGS————ITSAVAVPFAMQVQARLNYVALQTD
ckk e kokok sk kkeaka K . sk akkkokok. kX
VLYENQKLIANQFNSAIGKIQD-—-—=-=-=-—-=-—————— SLSSTASALGKLQDVVNQNAQALN
VLOENQKILANAFNNAIGNITLALGKVSNAITTISDGENTMASALTKIQSVVNQQOGEALS

Kk kkhkkkeoekk Kk kkk ok kAhkkk kek hhkkk oo .k k

TLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLOSLOTYVTQQLIRAAEIRA
LLTSQLRKNFQAISSSTIAEIYNRLEKVEADAQVDRLITGRLAALNAYVSQTLTQYAEVKA

* * * * Kk kK kK . .k Kk ke kK Kk Kk o ke kk kK Kk Kk kK ek e e kk ok Kk . Kk e ok

SANLAATKMSECVLGQSKRVDEFCGKGYHLMSFPQSAPHGVVFLHVTYVPAQEKNFTTAPA
SRQLAMEKVNECVKSHSDRYGFCGDGTHLFSLVNSAPDGLLEFFHTVLLPTEWEEVTAWSG

* .k k * . * Kk « kK *hkk ok kk e k. ek kk ke ook ek oK o . .. * .

ICHDGKAHFPREG---VEFVSNGTHWEVTQRNFYEPQIITTDNTEVSGNCDVVIGIVNNTV
ICVNDTFAYVLKDFEYFIFSYNNTYMVTPRNMFQPRKPQMSDFVQIMSCEVTFLNTTYTT

RO, : : N HE R S I JKixe A
Stem Helix (SH)
SH Core t
YDPLQP————EEDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKE ———————————
FQEIVIDYIDINKTIADMLEQYYSNYTTPELDLQLE IFNQTKLNLTAEIDQLEQRADNL

*::*: * * * ** :* H :*: *
———IDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIVMVTIMLCCM-T
TNIAHELQEYIDNLNKTLVDLEWLNRIETYVKWPWYVWLLIGLVVV FCIPLLLFCCLST

KX B IR I R S koK ekkkkkeokk . I

SCCSCLK---GCCSCGSCCKFDEDDSEPVLKGVKLHYT
GCCGCFGCLGSCCH-SLCSRRQFENYEPI-EKVHIH--

* Kk k. * % Kk e e e kke o ke ek

B
Summary of Amino Acid (AA) Sequence Identity and Similarity between SCoV2 and FCoV1
NTD RBD RBD CTD CTD S1 S1 S2 S2
(Proposed) | (SCoV2) | (FCoV1) | (SCoV2) | (FCoV1) | (SCoV2) | (FCoV1)
Total No. of AA 402 307 279 149 97 885 833 639 691
No. of AA with Identity 46 39 33 23 17 108 114 203 209
No. of AA with Similarity 154 111 101 64 50 330 344 417 431
% ldentity 11.4% | 12.7% 11.8% 15.4% 17.5% 12.2% 13.7% 31.8% 30.2%
% Similarity 38.3% | 36.2% 36.2% 42.9% 51.5% 37.3% 41.3% 65.3% 62.4%
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Figure S6. SCoV2 Wuhan versus SCoV1 Tor2 Spike Glycoproteins
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VITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHV
VITPGTNASSEVAVLYQDVNCTDVSTAIHADQLTPAWRIYSTGNNVEFQTQAGCLIGAEHV

*kkkkkk ok ekAkKkAkAAAKNAKK o K Khkkhkhkhkhkhkkoehkkeoehkhkhkk *hkhkhkkoekhkhkhkkhkkkkk

CTD <€
<= S1/S2 p

NNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPT
DTSYECDIPIGAGICASYHTVSL----LRSTSQKSIVAYTMSLGADSSTIAYSNNTIAIPT

. KAk AkAhkhkkhkhkhk kA khkhkkkh Kk ok . * * . e kk e kkkhkhkkhk o ke kkkkk o Kk kkk

NFTISVTITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDK
NFSISITTEVMPVSMAKTSVDCNMYICGDSTECANLLLQYGSFCTQLNRALSGIAAEQDR

KKk ekhkkhkeoekhkhkhkoohkhkhkkhkehkhhAhkhhk *hkhkAAhAkAhkhkhehkhhkhAkhAkAkhkhkkhkhkAhhkhkhhkekkhkx *hk*ko

i FP Core
NTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKPJSFIEDLLFNKGTLADAGFIKQ
NTREVFAQVKQMYKTPTLKYFGGEFNFSQILPDPLKPTKRSFIEDLLFNKVTLADAGEMKQ

Kk e kkhkhkkhkhkkk ko kkkk ek kAhkhkAkAhkhkAhkhkhkhhkkhk Kk KAk khhkhkhkhA Ak hkhk kA khk A hkhkkhhkhk ko kk
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.1 SCoV2 Wuhan

.1 SCoVl Tor2

.1 SCoV2 Wuhan

.1_SCoV1 Tor2

.1 SCoV2 Wuhan

.1 SCoVl Tor2

.1 SCoV2 Wuhan

.1 SCoVl Tor2

.1 SCoV2 Wuhan

.1 SCoVl Tor2

.1 SCoV2 Wuhan

.1 SCoV1l Tor2

.1 SCoV2 Wuhan

.1 SCoVl Tor2

.1 SCoV2 Wuhan

.1 SCoVl Tor2

1
YGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQT
YGECLGDINARDLICAQKFNGLTVLPPLLTDDMIAAYTAALVSGTATAGWTFGAGAALQI

Ak ekhkhkhkk *hkhkhkhkhkhkhAkhkhkhkhkhkhkhkhkhkhkhkhkhkoehkhkk *keokhkkeoohkk *eoekhkhkhkhkhkhkhkkkkk

PFAMOMAYRENGIGVTONVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQONA
PFAMOMAYRENGIGVTONVLYENQKQIANQFNKAISQIQESLTTTSTALGKLODVVNQNA

khkkhkhkhkhkhkhkhkhkhkhkhkhkhkrkhkhkhkrkhkhkrkx *hkkkkkkx k% ekKekK o oke o kAN A A A A A AN KAKK

QOALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLOSLQOTYVTQQLIRAA
QOALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLOSLQOTYVTQQLIRAA

KA AR AR A AR A A A AR A AR A AR AR AR A A A A AR AR A AR A A A AR A AR A A A AR A Ak kA A Ak k k) K

ETIRASANLAATKMSECVLGQSKRVDEFCGKGYHLMSEFPQSAPHGVVEFLHVTYVPAQEKNFET
EIRASANLAATKMSECVLGQSKRVDEFCGKGYHLMSFPQAAPHGVVEFLHVTYVPSQERNFET

KA AR AR A AR AR A AR A AR A AR AR A KR A AR A AR AR A AR A AR e kA A A A A A AR A Ak ke Ak« KKk

TAPAICHDGKAHFPREGVFVSNGTHWFVTQRNFYEPQI I TTDNTFVSGNCDVVIGIVNNT
TAPAICHEGKAYFPREGVFVFNGTSWFITQRNFFSPQIITTDNTFVSGNCDVVIGIINNT
‘k*‘k*‘k*‘k:‘k*‘k:‘k*‘k*‘k*‘k* * k% *‘k:‘k*‘k*‘k:'*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*:*‘k*
Stem Helix (SH)
1 SH Core
VYDPLOPELDSFKEELDKYFKNHT'SPDVDLGDISGINASVVNIQKE I DRLNEVAKNLNES
VYDPLQPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNES

KA AR AR A AR A A A AR A AR A AR AR A A A AR A AR AR A A A A AR AR A IR A A A AR AR AR AR Ak kK

-

LIDLOQELGKYEQYIKWPWYIWLGFIAGLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCKF
LIDLQELGKYEQYIKWPWYVWLGFIAGLIAIVMVTILLCCMTSCCSCLKGACSCGSCCKFE

LR R e e i I i I S IR S I e S R I S R e S SR S S I S S S S b I S i S

DEDDSEPVLKGVKLHYT
DEDDSEPVLKGVKLHYT

khkkhkkkkkkkkkkkkkx

Summary of Amino Acid (AA) Sequence Identity and Similarity between SCoV2 and SCoV1

NTD RBD CTD S1 S2 Spike
Total No. of AA 322 211 144 676 588 1277
No. of AA with Identity 164 154 111 438 529 967
No. of AA with Similarity 259 190 132 594 579 1173
% ldentity 50.9% 73.0% 771% 64.8% 90.0% 75.7%
% Similarity 80.4% 90.0% 91.7% 87.9% 98.5% 91.9%




Figure S7. SCoV2 UF2-RBD Sequence with AA Extensions

A RTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVENAT
REFASVYAWNRKRISNCVADYSVLYNSASEFSTFKCYGVSPTKLNDLCETNVYADSEVIRGDEVRQIAPGQTGKI
ADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLEFRKSNLKPFERDISTEIYQAGSTPCNGVEGENCYEP
LOSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNF

C Description of Human Subjects* and Laboratory Cats

B scoVv2 RBD Immunoblot Analysis Subject Age (yr) Vac Vaccination SCoV2
or Cat Gender Freq Types Infection
63F - - -

Hu. Subjects Control Cats
Pre Vac Vac SPF SCoV2+ Y3 Pre

Y3 Y3 Y6 HOF UGA4.1 Y3 Vac 68F 3 Pfizer S mRNA -

UF2-RBD Astra-Zeneca-S
8 40-50 kDa Y6 Vac 38F 3 Pfizer S mRNA -
UGA4.1 1F - - -
UF-RBD
39.37 kDa SPF HOF 1F - - -

* Blood from the subjects collected using UF IRB202002902.

** Abbreviations: year (yr), Vaccinated/Vaccination (Vac), frequency (Freq),
Pre-vaccination (Pre), female (F), human (Hu), specific pathogen free (SPF)




Figure S8. 10 CCoV2 Spike Sequences versus Four FCoV2 Spike Sequences

A

KP981644 CCoV2a Italy CB/05
KC175339 CCoV2 Germany 171
KC175340 CCoV2 US,NY K378
KC175341 CCoV2 US,NY S378
J0404410 CCoV2 US,GA UGA-TN449
JQ404409 CCoV2 US,GA UGA-1-71
KY063616 CCoV2 China HLJO071
KY063617 CCoV2 China HLJ072
KY063618 CCoV2 China HLJO073
GQ477367 CCoV2 Taiwan NTU336

Signal Peptide

MIVILTCVLLLCSYHTVASTTNNDCRQVNVTQLDGNENLIRDFLFQ---NFKEEGTVVVG
MIVLVTCLLLLCSYHTVLSTTNNECIQVNVTQLAGNENLIRDFLES---NFKEEGSVVVG
MIVLILCLL-LFSYNSVICTSNNDCVQVNVTQLPGNENIIKDFLFH---TFKEEGSVVVG
MIVLILCLL-LFSYNSVICTSNNDCVQVNVTQLPGNENIIKDFLFH---TFKEEGSVVVG
MIVLVTCILLLCSYHTVLSTANNDCRQVNVTQLPGNEYLIRDFLFQ---SFKEEGSVVVG
MIVLILCLL-LFSYNSVICTSNNDCVQVNVTQLPGNENIIKDFLFH---TFKEEGSVVVG
MIVLVTCILLLCSYHTVLSTANNDCRQVNVTQLPGNEYLIRDFLFQ---SFKEEGSVVVG
MIVLVTCILLLCSYHTVLSTANNDCRQVNVTQLPGNEYLIRDFLFQ---SFKEEGSVVVG
MIVLVTCILLLCSYHTVLSTANNDCRQVNVTQLPGNEYLIRDFLEFQ---SFKEEGSVVVG
MKFLVFVVIV----- PLIYGDEFPCSKFINRTIGNHWNLIETFLLNYSSRLPPNSDVVLG

GQ152141 FCoV2 Taiwan NTU156
JQ408981 FCoV2 Hungary DF2
JN634064 FCoV2 WSU79-1683
DQ010921 FCoV2 _WSU79-1146

KP981644 CCoV2a Italy CB/05
KC175339 CCoV2 Germany 171
KC175340_CCoV2 US,NY K378
KC175341 CCoV2 US,NY S378
J0404410 CCoV2 US,GA UGA-TN449
JQ404409 CCoV2 US,GA UGA-1-71
KY063616 CCoV2 China HLJ071
KY063617 CCoVZ2 China HLJ072
KY063618 CCoV2 China HLJ073
GQ477367 CCoV2 Taiwan NTU336

-MIVLTLFILLVSYTNVYCTANSDCVQVNVTQLPGNENIIKDFLFS---NFKEEGTVVVG
MIVLVTCLLLLCSYHTVLSTTNNECIQVNVTQLAGNENLIRDFLEFS---NFKEEGSVVVG
MIVLVTCILLLCSYHTVSSTSNNDCRQVNVTQLAGNENLIRDFLEFQ---SFKEEGIVVVG
MIVLVTCLLLLCSYHTVLSTTNNECIQVNVTQLAGNENLIRDFLFS———NFKEEGSVVVG

L% . kL Kk cL KKk

NTDIS1

GYYPT-EVWYNCSRTAPTTAYEYFNNIHAFYFDMEAMENSTGNARGKPLLFHVHGEPVSA
GYYPT-EVWYNCSRTARTTAFQYFNNIHAFYFVMEAMENSTGNARGKPLLFHVHGEPVSV
GYYPT-EVWYNCSRSATTTAYKDEFSNIHAFYFDMEAMENSTGNARGKPLLVHVHGDPVSI
GYYPT-EVWYNCSRSATTTAYKDFSNIHAFYFDMEAMENSTGNARGKPLLVHVHGDPVSI
GYYPT-EVWYNCSRTATTTAYQYFNNIHAFYFDMEAMENSTGNARGKPLLFHVHGDPVSV
GYYPT-EVWYNCSRSATTTAYKDFSNIHAFYFDMEAMENSTGNARGKPLLVHVHGDPVSI
GYYPT-EVWYNCSRTATTTAYQYFNNIHAFYFDMEAMENSTGNARGKPLLFHVHGDPVSV
GYYPT-EVWYNCSRTATTTAYQYFNNIHAFYFDMEAMENSTGNARGKPLLFHVHGDPVSV
GYYPT-EVWYNCSRTATTTAYQYFNNIHAFYFDMEAMENSTGNARGKPLLFHVHGDPVSV
DYFPTVTPWENCIRNNNNSLYVTMENLKALYWDYATENITA-D-HRQRLHVVVQGNPYST

GQ152141 FCoV2 Taiwan NTU156
JQ408981 FCoV2 Hungary DF2
JN634064 FCoV2 WSU79-1683
DQ010921_FCoV2_WSU79-1146

GYYPT-EVWYNCSRTATTTAYEYFSNIHAFYFDMEAMENSTGNARGKPLLFHVHGEPVSV
GYYPT-EVWYNCSRTAQTTAFQYFNNIHAFYFVMEAMENSTGNARGKPLLFHVHGEPVSV
GYYPT-EVWYNCSRTATTTAYEYFNNIHAFYFDMEAMENSTGNARGKPLLFHVHGEPV--
GYYPT-EVWYNCSRTARTTAFQYFNNIHAFYFVMEAMENSTGNARGKPLLFHVHGEPVSV

e Fokkox I - T
KP981644 CCoV2a Italy CB/05 IIYISAYRNDVQHRPLLKHGLVCITKTRN--—-- IDYNSFTSRQWNSICTGNDR-—--KIP
KC175339 CCoV2_Germany 171 I--ISAYRDDVQQRPLLKHGLVCITKNRH----- INYEQFTSNQWNSTCTGADR-—--KIP
KC175340 CCoV2_US,NY K378 TIYTSAYRDDVQGRPLLKHGLLCTITKNKI --—-- IDYNTFTSAQWSATCLGDDR-—-KIP
KC175341 CCoV2 US,NY S378 IIYISAYRDDVQGRPLLKHGLLCITKNKI--—-- IDYNTFTSAQWSAICLGDDR-—--KIP
JQ404410_CCoV2_US,GA UGA-TN449 TIYTSAYRDDVQHRPLLKHGLVCTITKSRN--—-- IDYNTFTSSQWNSTCTGNDR-—-KIP
JQ404409 CCoV2 US,GA UGA-1-71 IIYISAYRDDVQGRPLLKHGLLCITKNKI--—-- IDYNTFTSAQWSAICLGDDR-—--KIP
KY063616 CCoV2 China HLJO071 TIYTSAYRDDVQHRPLLKHGLVCITKSRN--—-- IDYNTFTSSQWNSTCTGNDR-—-KIP
KY063617 CCoV2 China HLJ072 IIYISAYRDDVQHRPLLKHGLVCITKSRN--—-- IDYNTFTSSQWNSICTGNDR-—--KIP
KY063618 CCoV2 China HLJ073 IIYISAYRDDVQHRPLLKHGLVCITKSRN--—-- IDYNTFTSSQWNSICTGNDR-—-KIP
GQ477367 CCoV2 Taiwan NTU336 TVTTTRDEN------ SAEGAIICICKGTPPKTTTVNSASQLNCNWGTECRLQHTGTQHTK
GQ152141 FCoV2 Taiwan NTUL56 IIYISAYRDDVQORPLLKHGLVCITESRN--—-- IDYNQFTSNQWNSICTGNDR-—--KIP
JQ408981 FCoV2 Hungary DF2 IIYISAYRDDVQQRPLLKHGLVCITKNRH----- INYEQFTSNQWNSTCTGADR-—--KIP
JN634064 FCoV2 WSU79-1683 IIYISAYGDDVQORPLLEHGLLCITKNRN--—-- IDYNTFTSNQWDSICTGNDR-—--KIP
DQ010921 FCoV2_WSU79-1146 I——ISAYRDDVQQRPLLKHGLVCITKNRH ————— INYEQFTSNQWNSTCTGADR---KIP
. **. .. ek . Kk .
KP981644 CCoV2a Ttaly CB/05 F----SVIPTDNGTKIYGLEWNDEFVTAYISGHSYNWNINNNWFNNVTLLYSRSSTATHQ
KC175339 CCoV2_ Germany 171 F----SVIPTDNGTKIYGLEWNDDFVTAYISGRSYHLNINTNWENNVTLLYSRSSTATWE
KC175340 CCoV2_US,NY K378 F----SVIPTDNGTKIFGLEWNDDYVTAYISDRSHHLNINNNWFNNVTILYSRSSTATWQ
KC175341 CCoV2_US,NY S378 F----SVIPTDNGTKIFGLEWNDDYVTAYISDRSHHLNINNNWENNVTILYSRSSTATHQ
JQ404410 CCoV2 US,GA UGA-TN449 F----SVIPTDNGTKIYGLEWNDEFVTAYISGHSYNWNINNNWFNNVTLLYSRSSTATHQ
JQ404409 CCoV2 US,GA UGA-1-71 F----SVIPTDNGTKIFGLEWNDDYVTAYISDRSHHLNINNNWENNVTILYSRSSTATHQ
KY063616 CCoV2 China HLJO071 F----SVIPTDNGTKIYGLEWNDEFVTAYISGHSYNWNINNNWFNNVTLLYSRSSTATHQ
KY063617 CCoV2 China HLJ072 F----SVIPTDNGTKIYGLEWNDEFVTAYISGHSYNWNINNNWENNVTLLYSRSSTATWQ
KY063618 CCoV2 China HLJ073 F----SVIPTDNGTKIYGLEWNDEFVTAYISGHSYNWNINNNWFNNVTLLYSRSSTATHQ
GQ477367 CCoV2 Taiwan NTU336 FPICPSNIGSNCGNMLYGLQWFTDEVVAYLHGAVYRINFENOWSGTVTLGDMRATTAQTA
GQ152141 FCoV2 Taiwan NTU156 F----SVIPTDNGTKIYGLEWNDESVTAYISGHSYSLNINTNWENNVTLLYSRSSTATWQ
JQ408981 FCoV2 Hungary DF2 F----SVIPTDNGTKIYGLEWNDDFVTAYISGRSYHLNINTNWENNVTLLYSRSSTATWE
JN634064 FCoV2_WSU79-1683 F----SVIPRDNGTKIYGLEWNDEFVTAYISGRSYNWNINNNWENNVTLLYSRSSTATWH
DQ010921_FCoV2_WSU79-1146 F----SVIPTDNGTKIYGLEWNDDFVTAYISGRSYHLNINTNWFNNVTLLYSRSSTATWE

* * ok . * e ok Kk ok . *  kk . . K oo . . % * Kk . ke o kK



KP981644 CCoV2a Italy CB/05
KC175339 CCoV2 _Germany 171
KC17534O_CC0V2_US NY K378
KC175341 CCoV2 US,NY S378
JQ404410 CCoV2 US,GA UGA-TN449
JQ404409 CCoV2 US,GA UGA-1-71
KY063616 CCoV2 China HLJO71
KY063617 CCoV2 China HLJ072
KY063618 CCoV2 China HLJO73
GQ477367 CCoV2 Taiwan NTU336

——HSAAYVYQGVSNFTYYKLNNTNGLKTYEFCDDYEYCTGYATNVFAPTVGGYIPDGESFEF
——YSAAYAYQGVSNFTYYKLNNTNGLKTYELCEDYEHCTGYATNVFAPTSGGYIPDGFESF
—--KSAAYVYQGVSNFTYYKLNNTNGLKSYELCEDYEYCTGYATNVFAPTVGGYIPDGFSF
—-—KSAAYVYQGVSNFTYYKLNNTNGLKSYELCEDYEYCTGYATNVFAPTVGGYIPDGFESF
—--HSAAYVYQGVSNFTYYKLNNTNGLKTYEFCEDYEYCTATATNVFAPTVGGYIPDGFSF
—-—-KSAAYVYQGVSNFTYYKLNNTNGLKSYELCEDYEYCTGYATNVFAPTVGGYIPDGFESF
——HSAAYVYQGVSNFTYYKLNNTNGLKTYEFCEDYEYCTGHATNVFAPTVGGYIPDGFESF
—-—HSAAYVYQGVSNFTYYKLNNTNGLKTYEFCEDYEYCTGHATNVFAPTVGGYIPDGESF
——HSAAYVYQGVSNFTYYKLNNTNGLKTYEFCEDYEYCTGHATNVFAPTVGGYIPDGFESF
GAVVDLWWENPVYDITYYRVNSKNSTTVIFNC--TDQCASYVDNIFTTQPGGFIPSDESF

GQ152141 FCoV2_Taiwan NTU156
JQ408981 FCoV2 Hungary DF2
JN634064_FCoV2_WSU79-1683
DQ010921_FCoV2_WSU79-1146

KP981644 CCoV2a Italy CB/05
KC175339 CCoV2 Germany 171
KC175340_CCoV2 US,NY K378
KC175341 CCoV2 US,NY S378
JQ404410 CCOVZ _us, GA UGA-TN449
JQ404409_CCOV2_US GA UGA-1-71
KY063616 CCoV2 China HLJO071
KY063617 CCoVZ2 China HLJ072
KY063618 CCoV2 China HLJO073
GQ477367 CCoV2 Taiwan NTU336

——KSAAYVYQGVSNFTYYKLNNTNGLKTYELCENYEYCTGHATNVFAPIAGGYIPDGESFEF
——YSAAYAYQGVSNFTYYKLNNTNGLKTYELCEDYEHCTGYATNVFAPTSGGYIPDGESFEF
——HSAAYVYQGVSNFTYYKLNNTNGLKTYEFCEDYEYCT-YATNVFAPTVGGYIPDGFESF
——YSAAYAYQGVSNFTYYKLNNTNGLKTYELCEDYEHCTGYATNVFAPTSGGYIPDGFSF

* . *** .k * * . * . * * ** ** * k k

NNWELLTNGSTEVSGREVTNQPLLVNCLWPVPSFGVAAQEFCFEGAQFSQCNGVSLNNTV
NNWELLTNSSTEVSGREVTNQPLLINCLWPVPSFGVAAQEFCFEGAQFSQCNGVSLNNTV
NNWEMLTNSSTEVSGREVTNQPLLVNCLWPVPSFGVAAQQFCFEGAQFSQCNGVSLNNTV
NNWEMLTNSSTEVSGREVTNQPLLVNCLWPVPSFGVAAQQFCFEGAQFSQCNGVSLNNTV
NNWELLTNSSTEVSGREVTNQPLLVNCLWPVPSFGVAAQEFCFEGAQFSQCNGMSLNNTV
NNWEMLTNSSTEVSGREVTNQPLLVNCLWPVPSFGVAAQEFCFEGAQFSQCNGVSLNNTV
NNWELLTNSSTEVSGREVTNQPLLVNCLWPVPSFGVAAQEFCFEGAQFSQCNGMSLNNTV
NNWELLTNSSTEVSGREVTNQPLLVNCLWPVPSFGVAAQEFCFEGAQFSQCNGMSLNNTV
NNWELLTNSSTEVSGREVTNQPLLVNCLWPVPSFGVAAQEFCFEGAQFSQCNGMSLNNTV
NNWELLTNSSTVLNGKLVTRQPLLVNCLWPVPSFKGAASTEFCFEGAGEFDQCNGAVLNNTV

GQ152141 FCoV2 Taiwan NTU156
JQ408981 FCoV2 Hungary DF2
JN634064 FCoV2 WSU79-1683
DQ010921_FCoV2_WSU79-1146

KP981644 CCoV2a Italy CB/05
KC175339 CCoV2 Germany 171
KC175340_CCoV2 US,NY K378
KC175341 CCoV2 US,NY S378
JQ404410 CCoV2 US,GA UGA-TN449
JQ404409 CCoV2_US,GA UGA-1-71
KY063616 CCoV2 China HLJO071
KY063617 CCoV2_ China HLJO072
KY063618 CCoV2 China HLJO073
GQ477367 CCoV2 Taiwan NTU336

NNWELLTNSSTEVSGREVTNQPLLVNCLWPVPSFGVAAQEFCFEGAQFSQCNGVSLNNTV
NNWELLTNSSTEVSGREVTNQPLLINCLWPVPSFGVAAQEFCFEGAQFSQCNGVSLNNTV
NNWELLTNSSTEVSGREVTNQPLLVNCLWPVPSFGVAAQEFCFEGAQFSQCSGVSLNNTV
NNWFLLTNSSTFVSGRFVTNQPLLINCLWPVPSFGVAAQEFCFEGAQFSQCNGVSLNNTV

kkhkkk e kkk kK . ke oekkhk KkhkhkkhkoekhkkkhkhkkkhkKk * * *khkkkkhkk Kk Kk K * Kk Kk kK

DVIRFNLNFTADVQSGMGATVEFSLNTTGGVILEISCYNDTVSESSEFYSYGEIPFGITDGP
DVIRFNLNFTADVQSGMGATVFSLNTTGGVILEISCYSDTVSESSSYSYGEIPFGITDGP
DVIRFNLNFTTDVQSGMGATVEFSLNTTGGVILEISCYNDTVSESSEFYSYGEISFGVTDGP
DVIRFNLNFTTDVQSGMGATVFSLNTTGGVILEISCYNDTVSESSEFYSYGEISFGVTDGP
DVIRFNLNFTADVQSGMGATVEFSLNTTGGVILEISCYKDTVSESSEFYSYGEIPFGITDGP
DVIRFNLNFTTDVQSGMGATVEFSLNTTGGVILEISCYNDTVSESSEFYSYGEISFGVTDGP
DVIRFNLNFTADVQSGMGATVFSLNTTGGVILEISCYKDTVSESSEFYSYGEIPFGITDGP
DVIRFNLNFTADVQSGMGATVEFSLNTTGGVILEISCYKDTVSESSEFYSYGEIPFGITDGP
DVIRFNLNFTADVQSGMGATVEFSLNTTGGVILEISCYKDTVSESSEFYSYGEIPFGITDGP
DVIRFNLNFTADVQSGMGATVEFSLNTTGGVILEISCYNDTVSESSEFYSYGEIPFGVTDGP

GQ152141 FCoV2 Taiwan NTU156
JQ408981 FCoV2 Hungary DF2
JN634064 FCoV2 WSU79-1683
DQ010921 FCoV2 _WSU79-1146

KP981644 CCoV2a Italy CB/05
KC175339 CCoV2 Germany 171
KC175340_CCoV2 US,NY K378
KC175341 CCoV2 US,NY S378
J0404410 CCoV2 US,GA UGA-TN449
JQ404409 CCoV2 US,GA UGA-1-71
KY063616 CCoV2 China HLJ071
KY063617 CCoVZ2 China HLJQ072
KY063618 CCoV2 China HLJ073
GQ477367 CCoV2 Taiwan NTU336

DVIRFNLNLTADVQSGMGATVEFSLNTTGGVILEISCYNDTVSESSEFYSYGEIPFGVTDGP
DVIRFNLNFTADVQSGMGATVFSLNTTGGVILEISCYSDTVSESSSYSYGEIPFGITDGP
DVIRSILISLO-MYNLVWVLQYFRRYTGGVILEISCYNDTVSESSFYSYGEIPFGITDGP
DVIRFNLNFTADVQSGMGATVFSLNTTGGVILEISCYSDTVSESSSYSYGEIPFGITDGP

* Kk Kk Kk * *kkkkkkkkkk ******* Kk kA k Kk kk . ****

NTD

RYCYALYNGTALKYLGTLPPSVKEIAISKWGHFYINGYNFFSTFPIDCISENLTTGTSGA
RYCYVLYNGTALKYLGTLPPSVKEIAISKWGHFYINGYNFFSTFPIGCISEFNLTTGVSGA
RYCFALYNGTALKYLGTLPPSVKEIAISKWGHEFYINGYNFFSTFPIDCISEFNLTTGDSGA
RYCFALYNGTALKYLGTLPPSVKEIAISKWGHEFYINGYNFFSTFPIDCISEFNLTTGDSGA
RYCYVLYNGTALKYLGTLPPSVKEIAISKWGHFYINGYNFFSTFPIDCISENLTTGASGA
RYCYALYNGTALKYLGTLPPSVKEIAISKWGHEFYINGYNFFSTFPIDCISEFNLTTGDSGA
RYCYVLYNGTALKYLGTLPPSVKEIAISKWGHFYINGYNFFSTFPIDCISEFNLTTGASGA
RYCYVLYNGTALKYLGTLPPSVKEIAISKWGHFYINGYNFFSTFPIDCISEFNLTTGASGA
RYCYVLYNGTALKYLGTLPPSVKEIAISKWGHFYINGYNFFSTFPIDCISENLTTGASGA
RYCYVLYNGTALKYLGTLPPSVKEIAISKWGHFYINGYNFFSTFPIDCISEFNLTTGASGA

GQ152141 FCoV2 Taiwan NTU156
JQ408981 FCoV2 Hungary DF2
JN634064 FCoV2 WSU79-1683
DQ010921_FCoV2_WSU79 1146

RYCYVLYNGTALKYLGTLPPSVKEIAISKWGHEFYINGYNFFSTFPIDCISEFNLTTGASGA
RYCYVLYNGTALKYLGTLPPSVKEIAISKWGHFYINGYNFFSTFPIGCISEFNLTTGASGA
RYCYVLYNGTALKYLGTLPPSVKEIAISKWGHEFYINGYNFFSTFPIDCISENLTTGDSGA
RYCYVLYNGTALKYLGTLPPSVKEIAISKWGHFYINGYNFFSTFPIGCISFNLTTGVSGA

hhkk o KAA A hAhhAhdA A hhkhk kA hhhkhkhkrhkdkrhhkhkhhkrhkhkhkhkrhkkhkrkh *hkkhkrkhkkxkkhx **x%

Proposed RBD / S1

RBD
53T
511
51s



KP981644 CCoV2a Italy CB/05
KC175339 CCoV2 Germany 171
KC175340_CCoV2 US,NY K378
KC175341 CCoV2 US,NY S378
JQ404410 CCoV2 US,GA UGA-TN449
JQ404409 CCoV2 US,GA UGA-1-71
KY063616 CCoV2 China HLJO71
KY063617 CCoV2 China HLJ072
KY063618 CCoV2 China HLJO73
GQ477367 CCoV2 Taiwan NTU336

FWTIAYTSYTEALVQVENTATIKKVTYCNSHINNIKCSQLTANLONGEYPVASSEVGLVNK
FWTIAYTSYTEALVQVENTATIKNVTYCNSHINNIKCSQLTANLNNGEYPVASSEVGEVNK
FWTIAYTSYTDALVQVENTAIKKVTYCNSHINNIKCSQLTANLONGFYPVASSEVGLVNK
FWTIAYTSYTDALVQVENTATIKKVTYCNSHINNIKCSQLTANLONGEFYPVASSEVGLVNK
FWTIAYTSYTEALVQVENTAIKKVTYCNSHINNIKCSQLTANLNNGFYPVASSEVGLVNK
FWTIAYTSYTDALVQVENTATIKKVTYCNSHINNIKCSQLTANLONGEYPVASSEVGLVNK
FWTIAYTSYTEALVQVENTATIKKVTYCNSHINNIKCSQLTANLNNGEFYPVASSEVGLVNK
FWTIAYTSYTEALVQVENTATIKKVTYCNSHINNIKCSQLTANLNNGEYPVASSEVGLVNK
FWTIAYTSYTEALVQVENTATIKKVTYCNSHINNIKCSQLTANLNNGEFYPVASSEVGLVNK
FWTIAYTSYTEALVQVENTATKKVTYCNSHINNIKCSQLTANLONGEYPVASSEVGLVNK

GQ152141 FCoV2 Taiwan NTU156

FWTIAYTSYTEALVQVENTATIKKVTYCNSHINNIKCSQLTANLONGEYPVASSDVGLVNK

J0408981 FCoV2 Hungary DF2 FWTIAYTSYTEALVQVENTAIKNVTYCNSHINNIKCSQLTANLNNGFYPVASSEVGFVNK RBD
JN634064 FCoV2 WSU79-1683 FWTIAYTSYTEALVQVENTATKKVTYCNSHINNIKCSQLTANLNNGFYPVASSEVGLVNK 60T
DQ010921_FCoV2_WSU79-1146 FWTIAYTSYTEALVQVENTAIKNVTYCNSHINNIKCSQLTANLNNGFYPVASSEVGFVNK 55T
**********:***********:********************:*********:**:*** sos
KP981644 CCoV2a Italy CB/05 SVVLLPSFYSHTSVNITIDLGMKRSGYGQPIASALSNITLPMODNNTDVYCIRSNQFSVY
KC175339 CCoV2 Germany 171 SVVLLPSFFTYTAVNITIDLGMKLSGYGQPIASTLSNITLPMQODNNTDVYCIRSNQFSVY
KC175340 CCoV2 US,NY K378 SVVLLPSFYSHTSVNITIDLGMKRSGYGQPIASTLSNITLPMODNNTDVYCIRSNRESVY
KC175341 CCoV2 US,NY S378 SVVLLPSFYSHTSVNITIDLGMKRSGYGQPIASTLSNITLPMQODNNTDVYCIRSNRFSVY
JQ404410 CCoV2 US,GA UGA-TN449 SVVLLPTFFAHTAFNITIDLGMKRSGYGQPIASTLSNITLPMODNNTDVYCVRSNQFSVY
J0404409 CCoV2 US,GA UGA-1-71 SVVLLPSFYSHTSVNITIDLGMKRSGYGQPIASTLSNITLPMQDNNTDVYCIRSNQFSVY
KY063616 CCoV2 China HLJO071 SVVLLPTFFAHTAFNITIDLGMKRSGYGQPIASTLSNITLPMQODNNTDVYCVRSNQFSVY
KY063617 CCoV2 China HLJ072 SVVLLPTFFAHTAFNITIDLGMKRSGYGQPIASTLSNITLPMQDNNTDVYCVRSNQFSVY
KY063618 CCoV2 China HLJ073 SVVLLPTFFAHTAFNITIDLGMKRSGYGQPIASTLSNITLPMODNNTDVYCVRSNQFSVY
GQ477367 CCoV2 Taiwan NTU336 SVVLLPSFFAHTAVNITIDLGMKRSGYGQPIASTLSNITLPMQDNNTDVYCIRSNQFSVY
GQ152141 FCoV2 Taiwan NTU156 SVVLLPIFFAHTAVNITIDLGMKRSGYGQPIASTLSNITLPMQODNNTDVYCVRSNQFSVY
J0408981 FCoV2 Hungary DF2 SVVLLPSFFTHTAVNITIDLGMKLSGYGQPIASTLSNITLPMODNNTDVYCIRSNQFSVY RBD
JN634064 FCoV2 WSU79-1683 SVVLLPIFFAHTAINITIDLGMKRSGYGQPIASTLSNITLPMODNNTDVYCIRSNQFSVY 60T
DQ010921_FCoV2_WSU79-1146 SVVLLPSFFTYTAVNITIDLGMKLSGYGQPIASTLSNITLPMODNNTDVYCIRSNQFSVY 50I
* Kk Kk ok Kk x *:::*:.********* *********:*****************:***:**** 585
KP981644 CCoV2a Italy CB/05 VHSTCKSSLWDNVENSDCTDFLHATAVIKTGTCPFSFDKLNNYLTEFNKFCFSLNPVGANC
KC175339 CCoV2 Germany 171 VHSTCKSSLWDNIFNQDCTDVLEATAVIKTGTCPFSFDKLNNYLTFNKFCLSLSPVGANC
KC175340 CCoV2 US,NY K378 FHSTCKSSLWDDVENSDCTDVLYATAVIKTGTCPFSFDKLNNYLTFNKFCLSLNPVGANC
KC175341 CCoV2 US,NY S378 FHSTCKSSLWDDVENSDCTDVLYATAVIKTGTCPFSFDKLNNYLTFNKFCLSLNPVGANC
JQ404410 CCoV2 US,GA UGA-TN449 VHSTCKSSSWDNIFNQDCTDVLEATAVIKTGTCPFSFDKLNNYLTFNKFCLSLSPVGANC
JQ404409 CCoV2 US,GA UGA-1-71 VHSTCKSSLWDDVENSDCTDVLYATAVIKTGTCPFSFDKLNNYLTFNKFCLSLNPVGANC
KY063616_CCoV2 China HLJ071 VHSTCKSSSWDNIFNQDCTDVLEATAVIKTGTCPFSFDKLNNYLTFNKFCLSLSPVGANC
KY063617 CCoV2 China HLJ072 VHSTCKSSSWDNIFNQDCTDVLEATAVIKTGTCPFSFDKLNNYLTFNKFCLSLSPVGANC
KY063618 CCoV2 China HLJ073 VHSTCKSSSWDNIFNQDCTDVLEATAVIKTGTCPFSFDKLNNYLTFNKFCLSLSPVGANC
GQ477367 CCoV2 Taiwan NTU336 THSTCKSSLWDNNENRDCTDVLYATAVIKTGTCPFSFDKLNNYLTFNKLCLSLNPTGANC
GQ152141 FCoV2 Taiwan NTU156 THSTCKSSLWDNNFNQDCTDVLYATAVIKTGTCPFSFDKLNNYLTFNKLCLSLNPTGANC
JQ408981 FCoV2 Hungary DF2 VPSTCKSSLWDNIFNQDCTDVLEATAVIKIGTCPFSFDKLNNYLTFNKFCLSLSPVGANC RBD
JN634064 FCoV2 WSU79-1683 VHSTICKSSLWDNIFNQECTDVLDATAVIKTGTCPFSFDKLNNYLTFNKFCLSLSPVGANC 60T
DQ010921 FCoV2_WSU79-1146 VHSTCKSSLWDNIFNQDCTDVLEATAVIKTGTCPFSFDKLNNYLTFNKFCLSLSPVGANC 46I
* Kk k k% **: * % :***.* *************************:*:**.*.**** 53s
KP981644 CCoV2a Italy CB/05 KFDVAARTRTNEQVVRSLYVIYEEGDNIVGVPSDNSGLHDLSVLHLDSCTDYNIYGRTGV
KC175339 CCoV2 Germany 171 KFDVAARTRTNEQVVRSLYVIYEEGDNIVGVPSDNSGLHDLSVLHLDSCTDYNIYGRTGV
KC175340_CCoV2_ US,NY K378 KFDVAARTRTNEQVVRSLYVIYEEGDNIVGVPSDNSGLHDLSVLHLDSCTDYNIYGITGV
KC175341 CCoV2 US,NY S378 KFDVAARTRTNEQVVRSLYVIYEEGDNIVGVPSDNSGLHDLSVLHLDSCTDYNIYGITGV
J0404410 CCoV2_US,GA UGA-TN449 KFDVAAHTRTNEQVVRSLYVIYEEGDNIVGVPSDNSGLHDLSVLHLDSCTDYNIYGRTGV
JQ404409 CCoV2 US,GA UGA-1-71 KFDVAARTRTNEQVVRSLYVIYEEGDNIVGVPSDNSGLHDLSVLHLDSCTDYNIYGRTGV
KY063616_CCoV2 China HLJ071 KFDVAAHTRTNEQVVRSLYVIYEEGDNIVGVPSDNSGLHDLSVLHLDSCTDYNIYGRTGV
KY063617 CCoV2 China HLJ072 KFDVAAHTRTNEQVVRSLYVIYEEGDNIVGVPSDNSGLHDLSVLHLDSCTDYNIYGRTGV
KY063618 CCoV2 China HLJ073 KFDVAAHTRTNEQVVRSLYVIYEEGDNIVGVPSDNSGLHDLSVLHLDSCTDYNIYGRTGV
GQ477367 CCoV2 Taiwan NTU336 KFDVAARTRTSEQVVRSLYVIYEEGDNIVGVPSDNSGLHDLSVLHLDSCTDYNIYGRTGV
GQ152141 FCoV2 Taiwan NTU156 KFDVAARTRTNEQVVRSLYVIYEEGDNIVGVPSDNSGPHDLSVLHLDSCTDYNIYGRTGV
JQ408981 FCoV2 Hungary DF2 KFDVAARTRTNEQVVRSLYVIYEEGDNIVGVPSDNSGLHDLSVLHLDSCTDYNIYGRTGV RBD
JN634064 FCoV2 WSU79-1683 KFDVAARTRTNEQVVRSLYVIYEEGDNIVGVPSDNSGLHDLSVLHLDSCTEYNIYGRTGV 35T
DQ010921 FCoV2_WSU79-1146 KFDVAARTRTNEQVVRSLYVIYEEGDNIVGVPSDNSGLHDLSVLHLDSCTDYNIYGRTGV 33I
******:***.************************** ************:***** * % % 355
Proposed RBD CTD/ $1

RBD Total (T): 268 aa
RBD Identity (I):  235/268 = 87.7%
RBD Similarity (S): 257/268 = 95.9 %



KP981644 CCoV2a Italy CB/05
KC175339 CCoV2 Germany 171
KC175340_CCoV2 US,NY K378
KC175341 CCoV2 US,NY S378
J0404410 CCoV2 US,GA UGA-TN449
JQ404409 CCoV2 US,GA UGA-1-71
KY063616 CCoV2 China HLJ071
KY063617 CCoVZ2 China HLJ072
KY063618 CCoV2 China HLJ073
GQ477367 CCoV2 Taiwan NTU336

GIIRQTNSTLLSGLYYTSLSGDLLGFKNVTDGVVYSVTPCDVSAQAAVIDGAIVGAMTSI
GIIRRTNSTLLSGLYYTSLSGDLLGFKNVSDGVIYSVTPCDVSAQAAVIDGAIVGAMTSI
GITIRQTNSTLLSGLYYTSLSGDLLGFKNVSDGVIYSVTPCDVSAHAAVIDGAIVGAMTSI
GITIRQTNSTLLSGLYYTSLSGDLLGFKNVSDGVIYSVTPCDVSAHAAVIDGAIVGAMTSI
GITIRQTNSTLLSGLYYTSLSGDLLGEFKNVSDGVIYSVTPCDVSAQVAVIDGAIVGAMTSI
GIIRQTNSTLLSGLYYTSLSGDLLGFKNVSDGVIYSVTPCDVSAQAAVIDGAIVGAMTSI
GITIRQTNSTLLSGLYYTSLSGDLLGFKNVSDGVIYSVTPCDVSAQVAVIDGAIVGAMTSI
GIIRQTNSTLLSGLYYTSLSGDLLGFKNVSDGVIYSVTPCDVSAQVAVIDGAIVGAMTSI
GITIRQTNSTLLSGLYYTSLSGDLLGEFKNVSDGVIYSVTPCDVSAQVAVIDGAIVGAMTSI
GITIRQTNSTILSGLYYTSLSGDLLGEFKNVSDGVVYSVTPCDVSAQAAVIDGAIVGAMTSI

GQ152141 FCoV2 Taiwan NTU156
JQ408981 FCoV2 Hungary DF2
JN634064 FCoV2 WSU79-1683
DQ010921 FCoV2_WSU79-1146

KP981644 CCoV2a Italy CB/05
KC175339 CCoV2 Germany 171
KC175340 CCoV2 US,NY K378
KC175341 CCoV2 US,NY S378
JQ404410 CCoV2 US,GA UGA-TN449
JQ404409 CCoV2 US,GA UGA-1-71
KY063616 CCoV2 China HLJO71
KY063617 CCoV2 China HLJ072
KY063618 CCoV2 China HLJO073
GQ477367 CCoV2 Taiwan NTU336

GITIRQTNSTILSGLYYTSLSGDLLGFKNVSDGVVYSVTPCDVSAQAAVIDGAIVGAMTSI
GIIRRTNSTLLSGLYYTSLSGDLLGFKNVSDGVIYSVTPCDVSAQAAVIDGAIVGAMTSI
GITIRQTNSTLLSGLYYTSLSGDLLGFKNVSDGVIYSVTPCDVSAQAAVIDGAIVGAMTSI
GIIRRTNSTLLSGLYYTSLSGDLLGFKNVSDGVIYSVTPCDVSVQAAVIDGAIVGAMTSI

khkhkkoehkhkhkkoehkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkoehkhkoehkhkhkhkhhkhkhk . *hkkkkkkkkkkk kK

NSELLGLTHWTTTPNEFYYYSIYNYTNARTRGTAIDSNDVDCEPIITYSNIGVCKNGALVE
NSELLGLTHWTTTPNEFYYYSIYNYTSERTRGTAIDSNDVDCEPVITYSNIGVCKNGALVE
NSELLGLTHWTTTPNEFYYYSIYNYTNERTRGTAIDSNDVDCEPIITYSNIGVCKNGALVE
NSELLGLTHWTTTPNEFYYYSIYNYTNERTRGTAIDSNDVDCEPIITYSNIGVCKNGALVE
NSELLGLTHWTTTPNEFYYYSIYNYTNERTRGTAIDSNDVDCEPIITYANIGVCKNGALVE
NSELLGLTHWTTTPNEFYYYSIYNYTNERTRGTAIDSNDVDCEPIITYSNIGVCKNGALVE
NSELLGLTHWTTTPNEFYYYSIYNYTNERTRGTAIDSNDVDCEPIITYANIGVCKNGALVE
NSELLGLTHWTTTPNEFYYYSIYNYTNERTRGTAIDSNDVDCEPIITYANIGVCKNGALVE
NSELLGLTHWTTTPNEFYYYSIYNYTNERTRGTAIDSNDVDCEPIITYANIGVCKNGALVE
NSELLGLTHWTTTPNEFYYYSIYNYTNERTRGTAIDSNDVDCEPIITYSNIGVCKNGALVE

GQ152141 FCoV2 Taiwan NTU156
JQ408981 FCoV2 Hungary DF2
JN634064 FCoV2 WSU79-1683
DQ010921 FCoV2_WSU79-1146

KP981644 CCoV2a Italy CB/05
KC175339 CCoV2 Germany 171
KC175340 CCoV2 US,NY K378
KC175341 CCoV2_US,NY 5378
JQ4O44107CCOV27US,GAﬁUGA—TN449
JQ404409 CCoV2 US,GA UGA-1-71
KY063616 CCoV2 China HLJO071
KY063617 CCoVZ2 China HLJ072
KY063618 CCoV2 China HLJO073
GQ477367 CCoV2 Taiwan NTU336

NSELLGLTHWTTTPNEFYYYSIYNYTNERTRGTAIDSNAVDCEPIITYSNIGVCKNGALVE
NSELLGLTHWTTTPNFYYYSIYNYTSERTRGTAIDSNDVDCEPVITYSNIGVCKNGALVE
NSELLGLKHWTTTPNFYYYSIYNYTNERTRGTAIDSNDVDCEPIITYSNIGVCKNGALVE
NSELLGLTHWTTTPNFYYYSIYNYTSERTRGTAIDSNDVDCEPVITYSNIGVCKNGALVFEF

khkkkhkhkk khkkkkkkkkkkkkkkkk hhkkhkkhkhkhkkhkhkhkh Khkhkhkhkhkokhkhkhkohkhhkhhkhkhkhkhkhk*k

INVTHSDGDVQPISTGNVTIPTNEFTISVQVEYIQVYTTPVSIDCSRYVCNGNPRCNKLLT
INVTHSDGDVQPISTGNVTIPTNEFTISVQVEYMQVYTTPVSIDCARYVCNGNPRCNKLLT
INVTHSDGDVQPISTGNVTIPTNEFTISVQVEYIQVYTTPVSIDCSRYVCNGNPRCNKLLT
INVTHSDGDVQPISTGNVTIPTNEFTISVQVEYIQVYTTPVSIDCSRYVCNGNPRCNKLLT
INVTHSDGDVQPISTGNVTIPTNEFTISVQVEYIQVYTTPVSIDCSRYVCNGNPRCNKLLT
INVTHSDGDVQPISTGNVTIPTNEFTISVQVEYIQVYTTPVSIDCSRYVCNGNPRCNKLLT
INVTHSDGDVQPISTGNVTIPTNEFTISVQVEYIQVYTTPVSIDCSRYVCNGNPRCNKLLT
INVTHSDGDVQPISTGNVTIPTNEFTISVQVEYIQVYTTPVSIDCSRYVCNGNPRCNKLLT
INVTHSDGDVQPISTGNVTIPTNEFTISVQVEYIQVYTTPVSIDCSRYVCNGNPRCNKLLT
INVTHSDGDVQPISTGNVTIPTNEFTISVQVEYIQVYTTPVSIDCSRYVCNGNPRCNKLLT

GQ152141 FCoV2 Taiwan NTU156
JQ408981 FCoV2 Hungary DF2
JN634064 FCoV2 WSU79-1683
DQ010921_FCoV2_WSU79-1146

KP981644 CCoV2a Italy CB/05
KC175339 CCoV2 Germany 171
KC175340_CCoV2 US,NY K378
KC175341 CCoV2 US,NY S378
JQ404410 CCoV2 US,GA UGA-TN449
JQ404409 CCoV2 US,GA UGA-1-71
KY063616 CCoV2 China HLJO071
KY063617 CCoVZ2 China HLJ072
KY063618 CCoV2 China HLJO073
GQ477367 CCoV2 Taiwan NTU336

INVTHSDGDVQPISTGNVTIPTNEFTISVQVEYIQVYTTPVSIDCSRYVCNGNPRCNKLLT
INVTHSDGDVQPISTGNVTIPTNEFTISVQVEYMQVYTTPVSIDCARYVCNGNPRCNKLLT
INVTHSDGDVQPISTGTVTIPTNEFTISVQVEYIQVYTTPVSIDCARYVCNGNPRCNKLLT
INVTHSDGDVQPISTGNVTIPTNFTISVQVEYMQVYTTPVSIDCARYVCNGNPRCNKLLT

KAKRAA KNI hAAAAhhA, Kh hAhA A hA A A Ak hk kA hA Ak hAh ke khkhA Ak hAh Ak hhkh ek kA kA hkhk Ak kA kkhhkk

QYVSACQTIEQALAMGARLENMEVDSMLEFVSENALKLASVEAFNSTETLDPIYKEWPNIG
QYVSACQTIEQALAMGARLENMEVDSMLEFVSENALKLASVEAFNSTENLDPIYKEWPSIG
QYVSACQTIEQALAMGARLENMEIDSMLEFVSENALKLASVEAFNSTETLDPIYKEWPNIG
QYVSACQTIEQALAMGARLENMEIDSMLEFVSENALKLASVEAFNSTETLDPIYKEWPNIG
QYVSACQTIEQALAMGARLENMEVDSMLEFVSENALKLASVEAFNSTENLDPIYKEWPNIG
QYVSACQTIEQALAMGARLENMEIDSMLEFVSENALKLASVEAFNSTETLDPIYKEWPNIG
QYVSACQTIEQALAMGARLENMEVDSMLEFVSENALKLASVEAFNSTENLDPIYKEWPNIG
QYVSACQTIEQALAMGARLENMEVDSMLEFVSENALKLASVEAFNSTENLDPIYKEWPNIG
QYVSACQTIEQALAMGARLENMEVDSMLEFVSENALKLASVEAFNSTENLDPIYKEWPNIG
QYVSACQTIEQALAMSARLENMEVDSMLEFVSENALKLASVEAFNSTEHLDPIYKEWPNIG

GQ152141 FCoV2 Taiwan NTU156
JQ408981 FCoV2 Hungary DF2
JN634064 FCoV2 WSU79-1683
DQ010921_FCoV2_WSU79-1146

QYVSACQTIEQALAMSARLENMEVDSMLEFVSENALKLASVEAFNSTEHLDPIYKEWPNIG
QYVSACQTIEQALAMGARLENMEVDSMLEFVSENALKLASVEAFNSTENLDPIYKEWPSIG
QYVSACQTIEQALAMGARLENMEVDSMLEFVSENALKLASVEAFNSTENLDPIYKEWPNIG
QYVSACQTIEQALAMGARLENMEVDSMLFVSENALKLASVEAFNSTENLDPIYKEWPSIG

khkhkhkhkhkhkhkhkhkhkhkhkhkx *hkhkhkhkhkkoehkhkhkhkhkhkhhhkhkhkhkrkhkrkhkrkhkhkhkhrhkx *hkrkhkrhkrrx K%



KP981644 CCoV2a Italy CB/05
KC175339 CCoV2 Germany 171
KC175340 CCoV2 US,NY K378
KC175341 CCoV2 US,NY S378
JQ404410 CCoV2 US,GA UGA-TN449
JQ404409 CCoV2 US,GA UGA-1-71
KY063616 CCoV2 China HLJO71
KY063617 CCoV2 China HLJ072
KY063618 CCoV2 China HLJO73
GQ477367 CCoV2 Taiwan NTU336

2 Fusion Peptide (EP)_ ___._._. .

+ FP Core i
GSWLGGLKDILPSHNSKRKYREAIEDLLFDKGWTSGLGTVDEDYKRCTGGYDIADLVCAQ
GSWLGGLKDILPSHNSKRKYGSAIEDLLFDKVVTSGLGTVDEDYKRCTGGYDIADLVCAQ
GSWLGGLKDILPSHNSKRKYRSATEDLLFDKVVTSGLGTVDEDYKRCTGGYDIADLVCAQ
GSWLGGLKDILPSHNSKRKYRSATIEDLLFDKVVTSGLGTVDEDYKRCTGGYDIADLVCAQ
GSWLGGLKDILPSHNSKRKYRSAIEDLLFDKVVTSGLGTVDEDYKRCTGGYDIADLVCAQ
GSWLGGLKDILPSHNSKRKYRSATIEDLLFDKVVTSGLGTVDEDYKRCTGGYDIADLVCAQ
GSWLGGLKDILPSHNSKRKYRSATIEDLLFDKVVTSGLGTVDEDYKRCTGGYDIADLVCAQ
GSWLGGLKDILPSHNSKRKYRSATIEDLLFDKVVTSGLGTVDEDYKRCTGGYDIADLVCAQ
GSWLGGLKDILPSHNSKRKYRSAIEDLLFDKVVTSGLGTVDEDYKRCTGGYDIADLVCAQ
GSWLGGLKDILPSHNSKRKYRSATIEDLLFDKVVTSGLGTVDEDYKRCTGGYDIADLVCAQ

GQ152141 FCoV2 Taiwan NTU156
JQ408981 FCoV2 Hungary DF2
JN634064 FCoV2 WSU79-1683
DQ010921 FCoV2 _WSU79-1146

KP981644 CCoV2a Italy CB/05
KC175339 CCoV2 Germany 171
KC175340_CCoV2 US,NY K378
KC175341 CCoV2 US,NY S378
JQ404410 CCoV2 US,GA UGA-TN449
JQ404409 CCoV2 US,GA UGA-1-71
KY063616 CCoV2 China HLJO71
KY063617 CCoV2 China HLJ072
KY063618 CCoV2 China HLJO073
GQ477367 CCoV2 Taiwan NTU336

GSWLGGLKDILPSHNSKRKYRSAIEDLLEFDKVVTSGLGTVDEDYKRCTGGYDIADLVCAQ
GSWLGGLKDILPSHNSKRKYGSAIEDLLEFDKVVTSGLGTVDEDYKRCTGGYDIADLVCAQ
GSWLGGLKDILPSHNSKRKYRSAIEDLLEDKVVTSGLGTVDEDYKRCTGGYDIADLVCAQ
GSWLGGLKDILPSHNSKRKYGSAIEDLLFDKVVTSGLGTVDEDYKRCTGGYDIADLVCAQ

khkkhkkhkkkhkhkkhkxkkxk khkhkhkrhkhkrhkhkhkhhkhkhkhkhkhkrhkhkrhkhkrhhkrhkhkhkhkrhkxkhkx

<= S1/S2 =p
CTD

YYNGIMVLPGVANDDKMAMYTASLAGGITLGALGGGAVSIPFAVAVQARLNYVALQTDVL
YYNGIMVLPGVANADKMTMYTASLAGGITLGALGGGAVAIPFAVAVQARLNYVALQTDVL
YYNGIMVLPGVANDDKMAMYTASLAGGITLGSLGGGAVSIPFATAVQARLNYVALQTDVL
YYNGIMVLPGVANDDKMAMYTASLAGGITLGSLGGGAVSIPFAIAVQARLNYVALQTDVL
YYNGIMVLPGVANDDKMTMYTASLAGGITLGALGGGAVAIPFAVAVQARLNYVALQTDVL
YYNGIMVLPGVANDDKMAMYTASLAGGITLGALGGGAVSIPFAIAVQARLNYVALQTDVL
YYNGIMVLPGVANDDKMTMYTASLAGGITLGALGGGAVAIPFAVAVQARLNYVALQTDVL
YYNGIMVLPGVANDDKMTMYTASLAGGITLGALGGGAVAIPFAVAVQARLNYVALQTDVL
YYNGIMVLPGVANDDKMTMYTASLAGGITLGALGGGAVAIPFAVAVQARLNYVALQTDVL
YYNGIMVLPGVANDDKMAMYTASLAGGITLGALGGGAVSIPFAVAVQARLNYVALQTDVL

GQ152141 FCoV2 Taiwan NTU156
JQ408981 FCoV2 Hungary DF2
JN634064 FCoV2 WSU79-1683
DQ010921 FCoV2 _WSU79-1146

KP981644 CCoV2a Italy CB/05
KC175339 CCoV2 Germany 171
KC175340_CCoV2 US,NY K378
KC175341 CCoV2 US,NY S378
JQ4O44107CCOV27US,GAﬁUGA—TN449
JQ404409 CCoV2 US,GA UGA-1-71
KY063616 CCoV2 China HLJO071
KY063617 CCoVZ2 China HLJ072
KY063618 CCoV2 China HLJO073
GQ477367 CCoV2 Taiwan NTU336

YYNGIMVLPGVANDDKMTMYTASLAGGITLGALGGGAVAIPFAVAVQARLNYVALQTDVL
YYNGIMVLPGVANADKMTMYTASLAGGITLGALGGGAVAIPFAVAVQARLNYVALQTDVL
YYNGIMVLPGVANDDKMTMYTASLAGGITLGALGGGAVAIPFAVAVOQARLNYVALQTDVL
YYNGIMVLPGVANADKMTMYTASLAGGITLGALGGGAVAIPFAVAVQARLNYVALQTDVL

KAk hkhkhkhkhkhkhkhkhkx *hkkoehkhkhkhkhhkhkhkhkhkhkhkkoehkhhkhkhkoehkhhkoehkhkhkhkhkhkhkhkhkhkhhkkk ki

NKNQQILANAFNQAIGNITQAFGKVNDATHQTSKGLATVAKALAKVODVVNTQGOALSHL
NKNQQILANAFNQAIGNITQAFGKVNDAIHQTSQOGLATVAKALAKVODVVNTQGOALSHL
NKNQQILANAFNQAIGNITQAFGKVNDAIHQTSQOGLATVAKVLAKVODVVNTQGOALSHL
NKNQQILANAFNQAIGNITQAFGKVNDATHQTSQGLATVAKVLAKVODVVNTQGOALSHL
NKNQQILANAFNQAIGNITQAFGKVNDAIHQTSQOGLATVAKALAKVODVVNTQGOALSHL
NKNQQILANAFNQAIGNITQAFGKVNDATHQTSQGLATVAKALAKVODVVNTQGOALSHL
NKNQQILANAFNQAIGNITQAFGKVNDAIHQTSQGLATVAKALAKVODVVNTQGOALSHL
NKNQQILANAFNQAIGNITQAFGKVNDATHQTSQGLATVAKALAKVODVVNTQGOALSHL
NKNQQILANAFNQAIGNITQAFGKVNDAIHQTSQOGLATVAKALAKVODVVNTQGOALSHL
NKNQQILANAFNQAIGNITQAFGKVNDATHQTSQGLATVAKALAKVODVVNTQGOALSHL

GQ152141 FCoV2 Taiwan NTU156
JQ408981 FCoV2 Hungary DF2
JN634064 FCoV2 WSU79-1683
DQ010921_FCoV2_WSU79-1146

KP981644 CCoV2a Italy CB/05
KC175339 CCoV2 Germany 171
KC175340_CCoV2 US,NY K378
KC175341 CCoV2 US,NY S378
JQ404410 CCoV2 US,GA UGA-TN449
JQ404409 CCoV2 US,GA UGA-1-71
KY063616 CCoV2 China HLJO071
KY063617 CCoVZ2 China HLJ072
KY063618 CCoV2 China HLJO073
GQ477367 CCoV2 Taiwan NTU336

NKNQQILANAFNQAIGNITQAFGKVNDAIHQTSQGLATVAKALVKVQDVVNTQGQALSHL
NKNQQILANAFNQAIGNITQAFGKVNDAIHQTSQGLATVAKALAKVQDVVNTQGQALSHL
NKNQQILANAFNQAIGNITQAFGKVNDAIHQTSKGLATVAKALAKVQDVVNTQGQALSHL
NKNQQILANAFNQAIGNITQAFGKVNDAIHQTSQGLATVAKALAKVODVVNTQGQALSHL

KA KR KA A A A A A A A AR A AR A A AR A A hA kA kA A Ak ke kA khhhk K *hkhhkkhhkhkkhrkhkhkkhk)x%k

TVOLONNFQAISSSISDIYNRLDELSADAQVDRLITGRLTALNAFVSQTLTRQAEVRASR
TVOLONNFQAISSSISDIYNRLDELSADAQVDRLITGRLTALNAFVSQTLTRQAEVRASR
TLOLONNFQAISSSISDIYNRLDELSADAQVDRLITGRLTALNAFVSQTLTRQAEVRASR
TVOLONNFQATISSSISDIYNRLDELSADAQVDRLITGRLTALNAFVSQTLTRQAEVRASR
TVQLONNFQAISSSISDIYNRLDELSADAQVDRLITGRLTALNAFVSQTLTRQAEVRASR
TVOLONNFQAISSSISDIYNRLDELSADAQVDRLITGRLTALNAFVSQTLTRQAEVRASR
TVQLONNFQAISSSISDIYNRLDELSADAQVDRLITGRLTALNAFVSQTLTRQAEVRASR
TVOLONNFQAISSSISDIYNRLDELSADAQVDRLITGRLTALNAFVSQTLTRQAEVRASR
TVQLONNFQAISSSISDIYNRLDELSADAQVDRLITGRLTALNAFVSQTLTRQAEVRASR
TVOLONNFQATISSSISDIYNRLDELSADAQVDRLITGRLTALNAFVSQTLTRQAEVRASR

GQ152141 FCoV2 Taiwan NTU156
JQ408981 FCoV2 Hungary DF2
JN634064 FCoV2 WSU79-1683
DQ010921 FCoV2_WSU79-1146

TVOLONNFQAISSSISDIYNRLDELSADAQVDRLITGRLTALNAFVSQTLTRQAEVRASR
TVQLONNFQAISSSISDIYNRLDELSADAQVDRLITGRLTALNAFVSQTLTRQAEVRASR
TVQLONNFQAISSSISDIYNRLDELSADAQVDRLITGRLTALNAFVSQTLTRQAEVRASR
TVQLONNFQAISSSISDIYNRLDELSADAQVDRLITGRLTALNAFVSQTLTRQAEVRASR

R R R R b b b b I b b b b b b b I R R R b R b R IR R R b b b I b b b b b b R IR b I b b b b b b b b b b b i



KP981644 CCoV2a Italy CB/05
KC175339 CCoV2 Germany 171
KC175340_CCoV2 US,NY K378
KC175341 CCoV2 US,NY S378
J0404410 CCoV2 US,GA UGA-TN449
JQ404409 CCoV2 US,GA UGA-1-71
KY063616 CCoV2 China HLJ071
KY063617 CCoVZ2 China HLJ072
KY063618 CCoV2 China HLJ073
GQ477367 CCoV2 Taiwan NTU336

QLAKDKVNECVRSQSQRFGFCGNGTHLFSLANAAPNGMIFFHTVLLPTAYETVTAWSGIC
QLAKDKVNECVRSQSQRFGFCGNGTHLFSLANAAPNGMIFFHTVLLPTAYETVTAWSGIC
QLAKDKVNECVRSQSQRFGFCGNGTHLFSLANAAPNGMIFFHTVLLPTAYETVTAWSGIC
QLAKDKVNECVRSQSQRFGFCGNGTHLFSLANAAPNGMIFFHTVLLPTAYETVTAWSGIC
QLAKDKVNECVRSQSQRFGFCGNGTHLFSLANAAPNGMIFFHTVLLPTAYETVTAWSGIC
QLAKDKVNECVRSQSQRFGFCGNGTHLFSLANAAPNGMIFFHTVLLPTAYETVTAWSGIC
QLAKDKVNECVRSQSQREFGFCGNGTHLFSLANAAPNGMIFFHTVLLPTAYETVTAWSGIC
QLAKDKVNECVRSQSQRFGFCGNGTHLFSLANAAPNGMIFFHTVLLPTAYETVTAWSGIC
QLAKDKVNECVRSQSQREFGFCGNGTHLFSLANAAPNGMIFFHTVLLPTAYETVTAWSGIC
QLAKDKVNECVRSQSQRFGFCGNGTHLFSLANAAPNGMIFFHSVLLPTAYETVTAWSGIC

GQ152141 FCoV2 Taiwan NTU156
JQ408981 FCoV2 Hungary DF2
JN634064 FCoV2 WSU79-1683
DQ010921 FCoV2_WSU79-1146

KP981644 CCoV2a Italy CB/05
KC175339 CCoV2 Germany 171
KC175340 CCoV2 US,NY K378
KC175341 CCoV2 US,NY S378
JQ404410 CCoV2 US,GA UGA-TN449
JQ404409 CCoV2 US,GA UGA-1-71
KY063616 CCoV2 China HLJO71
KY063617 CCoV2 China HLJ072
KY063618 CCoV2 China HLJO073
GQ477367 CCoV2 Taiwan NTU336

QLAKDKVNECVRSQSQRFGFCGNGTHLFSLANAAPNGMIFFHTVLLPTAYETVTAWSGIC
QLAKDKVNECVRSQSQRFGFCGNGTHLFSLANAAPNGMIFFHTVLLPTAYETVTAWSGIC
QLAKDKVNECVRSQSQRFGFCGNGTHLFSLANAAPNGMIFFHTVLLPTAYETVTAWPGIC
QLAKDKVNECVRSQSQRFGFCGNGTHLFSLANAAPNGMIFFHTVLLPTAYETVTAWSGIC

hhkhkhkhkhk kA hkhkhhhkrhkhkrhhkhhhkhhkhkhhkrhkhkrhkhkhkhhkhkhkhkhkhkdxoehkrhhkhkhkhkrkhkrhkhkx **x%k

ASDGDRTFGLVVKDVQLTLEFRNLDDKFYLTPRTMYQPRVATSSDFVQIEGCDVLEVNATV
ASDGDRTFGLVVKDVQLTLERNLDDKFYLTPRTMYQPRVATSSDEFVQIEGCDVLEVNATV
ASDGDRTFGLVVKDVQLTLEFRNLDDKFYLTPRTMYQPRVATSSDEFVQIEGCDVLEVNATV
ASDGDRTFGLVVKDVQLTLERNLDDKFYLTPRTMYQPRVATSSDEFVQIEGCDVLEVNATV
ASDGDRTFGLVVKDVQLTLEFRNLDGKFYLTPRTMYQPRVVTSSDEFVQIEGCDVLEVNATV
ASDGDRTFGLVVKDVQLTLERNLDDKFYLTPRTMYQPRVATSSDEFVQIEGCDVLEVNATV
ASDGDRTFGLVVKDVQLTLEFRNLDGKFYLTPRTMYQPRVATSSDFVQIEGCDVLEVNATV
ASDGDRTFGLVVKDVQLTLERNLDGKEFYLTPRTMYQPRVATSSDEFVQIEGCDVLEVNATV
ASDGDRTFGLVVKDVQLTLEFRNLDGKFYLTPRTMYQPRVATSSDFVQIEGCDVLEVNATV
ASDGDRTFGLVVKDVQLTLERNLDGKEFYLTPRTMYQPRAATSSDEVQIEGCDVLEVNATV

GQ152141 FCoV2 Taiwan NTU156
JQ408981 FCoV2 Hungary DF2
JN634064 FCoV2 WSU79-1683
DQ010921 FCoV2_WSU79-1146

KP981644 CCoV2a Italy CB/05
KC175339 CCoV2 Germany 171
KC175340_CCoV2 US,NY K378
KC175341 CCoV2 US,NY S378
JQ404410 CCoV2 US,GA UGA-TN449
JQ404409 CCoV2 US,GA UGA-1-71
KY063616 CCoV2 China HLJO71
KY063617 CCoV2 China HLJ072
KY063618 CCoV2 China HLJO073
GQ477367 CCoV2 Taiwan NTU336

ASDGDRTFGLVVKDVQLTLEFRNLDDKFYLTPRTMYQPRAATSSDFVQIEGCDVLEVNATV
ASDGDRTFGLVVKDVQLTLEFRNLDDKFYLTPRTMYQPRVATSSDEFVQIEGCDVLEVNATV
ASDGDRTFGLVVKDVQLTLFRNLDDKEFYLTPRTMYQPRAATSSDFVQIEGCDVLEVNATV
ASDGDRTFGLVVKDVQLTLFRNLDDKFYLTPRTMYQPRVATSSDFVQIEGCDVLEVNATV

hhkkhkhkhkkhkhhkhkrhkhkrkhhkrkhkhkhkhkrhk hhkrkhhkrkhkxhkxkx*k hhkxhkkhkkhkhkhkhkrkhkhkrhkxkk*x

Stem Helix (SH)

! SHCore !
IELPSIIPDYIDINQTVODILENYRPNWTVPELTLDIFNATYLNLTGEINDLEFRSEKLH
IDLPSIIPDYIDINQTVQDILENYRPNWTVPEFTLDIFNATYLNLTGEIDDLEFRSEKLH
IDLPSIIPDYIDINQTVQDILENFRPNWTVPELPLDIFNATYLNLTGE INDLEFRSEKLH
IDLPSIIPDYIDINQTVQDILENFRPNWTVPELPLDIFNATYLNLTGEINDLEFRSEKLH
IDLPSIIPDYIDINQTVQDILENYRPNWTVPELTLDIFNATYLNLTGEIDDLEFRSEKLH
IDLPSIIPDYIDINQTVQDILENFRPNWTVPELPLDIFNATYLNLTGEINDLEFRSEKLH
IDLPSIIPDYIDINQTVQDILENYRPNWTVPELTLDIFNATYLNLTGEIDDLEFRSEKLH
IDLPSIIPDYIDINQTVQDILENYRPNWTVPELTLDIFNATYLNLTGEIDDLEFRSEKLH
IDLPSIIPDYIDINQTVQDILENYRPNWTVPELTLDIFNATYLNLTGEIDDLEFRSEKLH
IDLPSIIPDYIDINQTVQDILENYRPNWIVPELTLDIFNATYLNLTGEIDDLEFRSEKLH

GQ152141 FCoV2 Taiwan NTU156
JQ408981 FCoV2 Hungary DF2
JN634064 FCoV2 WSU79-1683
DQ010921 FCoV2_WSU79-1146

KP981644 CCoV2a Italy CB/05
KC175339 CCoV2 Germany 171
KC175340_CCoV2 US,NY K378
KC175341 CCoV2 US,NY S378
JQ4O44107CCOV27US,GAﬁUGA—TN449
JQ404409 CCoV2 US,GA UGA-1-71
KY063616 CCoV2 China HLJO071
KY063617 CCoVZ2 China HLJ072
KY063618 CCoV2 China HLJO073
GQ477367 CCoV2 Taiwan NTU336

IDLPSIIPDYIDINQTVQODILENYRPNWTVPELTLDIFNATYLNLTGEIDDLEFRSEKLH
IDLPSIIPDYIDINQTVQDILENYRPNWTVPEFTLDIFNATYLNLTGEIDDLEFRSEKLH
IDLPSIIPDYIDINQTVQDILENYRPNWTVPELTLDIFNATYLNLTGEIDDLEFRSEKLH
IDLPSIIPDYIDINQTVQODILENYEPNWTVPEFTLDIFNATYLNLTGEIDDLEFRSEKLH

K ekkhkhkhkhkhkhkhkhkrkhkrkhkrkhkhAkkkhk o *khkkkhkk kK. khkkhkhkhkhkhkhkhkhkhkhkkk o khkhkhkkkkkkk

NTTVELAVLIDNINNTLVNLEWLNRIETYVKWPWYVWLLIGLVVIFCIPLLLFCCCSTGC
NTTVELAILIDNINNTLVNLEWLNRIETYVKWPWYVWLLIGLVVVFCIPLLLFCCFSTGC
NTTVELAILIDNINNTLVNLEWLNRIETYVKWPWYVWLLIGLVVIFCIPILLFCCCSTGC
NTTVELAILIDNINNTLVNLEWLNRIETYVKWPWYVWLLIGLVVIFCIPILLFCCCSTGC
NTTVELAILIDNINNTLVNLEWLNRIETYVKWPWYVWLLIGLVVIFCIPLLLFCCCSTGC
NTTVELAILIDNINNTLVNLEWLNRIETYVKWPWYVWLLIGLVVIFCIPILLFCCCSTGC
NTTVELAILIDNINNTLVNLEWLNRIETYVKWPWYVWLLIGLVVIFCIPLLLFCCCSTGC
NTTVELAILIDNINNTLVNLEWLNRIETYVKWPWYVWLLIGLVVIFCIPLLLFCCCSTGC
NTTVELAILIDNINNTLVNLEWLNRIETYVKWPWYVWLLIGLVVIFCIPLLLEFCCCSTGC
NTTVELAILIDNINNTLVNLEWLNRIETYVKWPWYVWLLIGLVVVFCIPLLLEFCCCSTGC

GQ152141 FCoV2 Taiwan NTU156
JQ408981 FCoV2 Hungary DF2
JN634064 FCoV2 WSU79-1683
DQ010921_FCoV2_WSU79-1146

NTTVELAILIDNINNTLVNLEWLNRIETYVKWPWYVWLLIGLVVVFCIPLLLEFCCCSTGC
NTTVELAILIDTINNTLVNLEWLNRIETYVKWPWYVWLLIGLVVVECIPLLLFCCFSTGC
NTTVELAILIDNINNTLVNLEWLNRIETYVKWPWYVWLLIGLVVIFCIPLLLFCCCSTGC
NTTVELAILIDNINNTLVNLEWLNRIETYVKWPWYVWLLIGLVVVFCIPLLLFCCFSTGC

KAk AAhhkkoehkhh hhAAAdAAdAAAhAAhAhAk A hAhdhhhkdhkdhhkhhkhkhehkhhkhekhkhkkhk *Kk*k%k



KP981644 CCoV2a Italy CB/05
KC175339 CCoV2 Germany 171
KC175340_CCoV2_US,NY K378
KC175341 CCoV2_US,NY_S378

JQ404410 CCoV2_ US,GA_UGA-TN449
JQ404409 CCoV2 US,GA UGA-1-71

KY063616 _CCoV2 China HLJ071
KY063617 CCoVZ2 China HLJ072
KY063618 CCoV2 China HLJ073

GQ477367 CCoV2 Taiwan NTU336

CGCIGCLGSCCHSICSRRQFENYEPIEKVHVH
CGCIGCLGSCCHSICSRRQFENYEPIEKVHVH
CGCIGCLGSCCHSICSRRQFESYEPIEKVHVH
CGCIGCLGSCCHSICSRRQFESYEPIEKVHVH
CGCIGCLGSCCHSICSRRQFENYEPIEKVHVH
CGCIGCLGSCCHSICSRRQFESYEPIEKVHVH
CGCIGCLGSCCHSICSRRQFENYEPIEKVHVH
CGCIGCLGSCCHSICSRRQFENYEPIEKVHVH
CGCIGCLGSCCHSICSRRQFENYEPIEKVHVH
CGCIGCLGSCCHSICSRRQFENYEPIEKVHVH

GQ152141 FCoV2 Taiwan NTU156

JQ408981 FCoV2 Hungary DF2
JN634064 FCoV2 WSU79-1683
DQ010921 FCoV2_WSU79-1146

CGCIGCLGSCCHSICSSRQFENYEPIEKVHVH
CGCIGCLGSCCHSICSRRQFEYYEPIEKVHVH
CGCIGCLGSCCHSMCSRRQFENYEPIEKVHVH
CGCIGCLGSCCHSICSRRQFENYEPIEKVHVH

khkkkhkhkhkhkhkhkhkkhkkoekk *hkkk *hkkkkkkkkk

B
Summary of Amino Acid (AA) Sequence Identity and Similarity between CCoV2 and FCoV2
NTD RBD CTD CTD S1 S1 S2 S2
(KRK) | (KRKYR) | (KRK) | (KRKYR) | (KRK) | (KRKYR)

Total No. of AA 390 268 267 269 960 962 493 491
No. of AA with Identity 127 235 246 247 637 638 464 463
No. of AA with Similarity | 229 257 264 265 782 783 485 484
% Identity 32.6% | 87.7% | 921% | 91.8% |66.3% | 66.3% | 94.1% | 94.3%
% Similarity 58.7% | 95.9% | 98.9% | 98.5% | 81.6% | 81.4% | 98.4% | 98.6%




Figure S9. Two CCoV1 Spike Sequences versus 10 FCoV1 Spike Sequences

A

KP849472.1 CCoVl Italy-23/03
AY307020.1 CCoV1 Elmo/02

Signal Peptide

MKIVLFITLLSVVSCDEESYEAQPNDNPAKEFNIS-SNSRFEANMYNFLOTWDIPPGTETS
MKIFLLSALLAIANCKDE---AGPFDDPQHFNTSFSNQRFEASMYNFLKSWNIPPDTETI

AAB47503 FCon _KU- 2

KX722530 FCoVl Dutch cat2
KX722529_FCon_Belg1um_UG FH8
KP1435124FCOV17UK26M
MG893511 FCoV1l Germany Felix
KY566209 FCoV1l ChinalO
FJ938054 FCoVl Utrecht _uu4
DQ848678 FCoVl ClJe Kltten FIP
EU186072_FCOV1_Black

AB088222 FCoV1l_UCD1

KP849472.1 CCoVl Italy-23/03

-MIFIILTLLSVAKSEDA----PHGVTLPQFNTSHNNERFELNFYNFLOTWDIPPNTETTI
-MILLILALLSTAKSEDA----PHGVTLPYFNTSYDNNKFELNFYNFLOTWDIPPNTETI
-MILLLLAILSIAKCDDA----PNGAILPHFNTSYNNAKFELNFYNFLOTWNIPPNTETTI
—--MILLLVLFSVVGAHDA----PHGVTLPQFNTSYNNDKFELNFYNFLOTWDIPPNTETI
-MIVLIFAILSTALSEDA----PQGVTLPQFNTSYDNSKFELSFYNFLOQTWDIPPNTETTI
-MILLLLAFFSVVKSQDA----PHGVTLPQFNTSHNNDKFELNLFNFLOTWDIPPGTETI
-MILLILALLSIASSEDA----PHGVTLPHFNTSHNNSKFELNFYNFLOTWDIPPNTETI
—--MILLLALFSVVSSRDT----PYRVTLPQFNTSHNNDKFELNLFNFLOTWDIPPSTETI
-MIVLIFALLSTARSEDA----PHGVTLPQFNTSSNNQKFELNFYNFLOTWDIPPNTETI
-MILLIFALFSVVR DA————PHGVTLPHFNTSYNNPKFELNFYNFLQTWDIPPNTETI
P ... KAk ke kKk_sakkk e ok ekkk KKk
NTD / $1

FGRVIYHYCGQSVNSNTDCAWYNLRWQPG---SGFKEKFLSSAGLGITNVHGFYFDVREH

AY307020.1 CCoV1l Elmo/02 LGGYL-PYCGS----SQRCGWINLLGSDKPNANNKKIQYFDSVSMGITDVHGVYFDVREH
AAB47503 FCoV1l KU-2 LGGYL-PYCGA--—--GVNCGWYNFS--QSVG-ONGKYAYINTONLNIPNVHGVYFDVREH
KX722530 FCoV1 Dutch cat2 LGGYL-PYCGN----GVNCGWYNFVYGRPVG-SNGKYAYINTONLNIPNVHGVYFDVREH
KX722529 FCoVl Belglum UG-FH8 LGGYL-PYCGR--—-—-GDNCGWYNFVYQSQGG-TYAKYKYINTEY-LIPNVHGVYFDVREY
KP143512 FCOVl _UK26M LGGYL-PYCGT-—---GANCGWYNEFVYQQONVG-SNGKYSYINTONLNIPNVHGVYFDVREH
MG893511 FCoVl _Germany Felix LGGYL-PYCGK----GLNCGWYNEFVYQQPVT--DAKYSYINTONLNIPNVHGVYFDVREH
KY566209_FCOV1_Ch1nalO LGGYL-PYCGV-———-GNNCGWYNFVFSQONVG-SNGKYSYINTONLNIPNVHGVYFDVREH
FJ938054 FCoV1l Utrecht UU4 LGGYL-PYCDH----EDNCGWYNEFVYNNKVG-PNAKYSYINTONLNIPNVHGVYFDVREH
DQ848678 FCoVl ClJe Kitten FIP LGGYL-PYCGL----GDNCGWFNFVYKQHDD-IEAKYSYINTQVLNIPNVHGVYFDVREH
EU186072 FCoVl Black LGGYL-PYCGD----GPNCGWYNEFVYSQNVG-QNGRHSYINTKNLNIPNVHGVYFDVREH
AB088222 FCoV1_UCD1 LGGYL- PYCRT————GQNCGWYNFVYNHAV——QNAKYSYINTQNLNIPNVHGVYFDVREH

KP849472.1 CCoV1 Italy-23/03
AY307020.1 CCoV1l Elmo/02

.- % . * * * * * . * *** ******

D-ENNRWETWDRVGLAVTIYGSSYYDLFMILEDGFSDDSLSIAVKICHWTSGNST---SL
AADNNQWDDQERVGLAIVIYGSSWYDLYMLHGNNVESGSLSVSVKICHWTHGSINDTKWY

AAB47503 FCOVl _KU- 2

KX722530 FCoV1l Dutch cat2
KX722529 FCoVl Belglum UG-FH8
KP143512_FCOV1_UK26M
MG893511 FCoV1l Germany Felix
KY566209 FCoV1l ChinalO
FJ938054 FCoV1l Utrecht UU4
DQ848678 FCoVl ClJe Kitten FIP
EU186072 FCoVl Black
AB088222_FCOV1_UCD1

KP849472.1 CCoV1 Italy-23/03
AY307020.1 CCoVl Elmo/02

—NNDGEWDDRDKVGLLIATIHGNSKYSLLMVLODAVEANQPHVAVKICHWK--PGNI---S
—NSDGVWDTRDRVGLLIATIHGSAHYSLLMVLODSVEENQPHFAVKICHWK--PGNI---S
GNSDGAWTDMDKVGLLIATHGTSHYSLLMVLOQDRVEENKPHVAVKICHWK--PGNI---S
-NSDGVWDPRDRVGLLIATHGKSQYSLLMVLODNVEENQPHVAVKICHWK--PGNI---S
—-DADGVWETRDRVGLLIATIHGTSHYSLLMVLODGVEENQPHVAVKICHWK--PGNI---S
—NSDGLWDERDRVGLLMSVHGKSHY SLLMVLQODAVEANAPDVAVKICNWQHLTGNI---S
—-NSDGVWDQIDRVGLLIATIHGTSHYSLLMVLODGVEASQPHVAVKICHWN--PGNI---S
—DSDGVWDQQODKVGLLIATIHGNSHYSLLMVLODGVEDNQPHVAVKICHWK--PSNI---S
—NSDGLWDARDRVGLLIAIYGTSYYSLLMVLODKVEENQPHVAVKICHWK--PGNI---S
-NSDGVWDTRDRVGLLIAIHGESHYSLLMVLODNVEENQPHVAVKICHWQ--LGNI---S

* o ok kk . ook . * ok k. . e kXK Kk Kk Kk

GGNRYNLHIGDTSDCVENHRFALDSKLITTDIYGFQWTETYINIYLGGTISRVWIDNTWD
ESNRWDLSQGTVPDCKENHQFALDTKLITSDEFYGFQWTINTYVNIYLGGTVSRVWIENTWD

AAB47503 FCon _KU- 2

KX722530 FCoVl Dutch cat2
KX722529_FCon_Belg1um_UG FH8
KP1435124FCOV17UK26M
MG893511 FCoV1l Germany Felix
KY566209 FCoV1l ChinalO
FJ938054 FCoVl Utrecht _uu4
DQ848678 FCoVl ClJe Kltten FIP
EU186072_FCOV1_Black

AB088222 FCoV1l_UCD1

SYHAFSVNLGDGGQCVEFNQREFSLDTVLTTNDEFYGFQWTDTYVDIYLGGTITKVWVDNDWS
SYHQFNVEFGDGGQCVENKREFSLDTVLTTNDFYGFQWTDTYVDIYLGGTITKVWIANDWS
SYHQFGVDLGDSGQCVENRRESLDTKLTANDEYGFQWTDTYVDIYLGGTITKVWIDNDWS
STHQFSVNLGDGGQCVENQREFSLDTILTTNDEFYGFQWTNNYVNIYLGGTITKVWVENDWS
SYHSFTIDFGDGGQCVEFNQRFSLDTKLTTNDFYGFQWTNTYVDIYLGGTITKVWVANDWS
IYHKWSASLGDGGQCVENRREFSLDTVLTANDEYGFQWTDTYVDIYLSGTVTKVWIENDWN
TYHQFDVNLGDGGQCVENQRFSLDTVLTANDFYGFQWTDTYVDIYLGGTITKVWVVNDWS
SYHQFNVNLGDVGYCVENRRESLDTVLTTNDEFYGFQWTDTYVDIYLGGTVTKVWIGNDWS
SYHQFSVNLEDGGQCVENQRE--DTVLTANDFYGFQWTDTYVDIYLGGTITKVWVNNDWS
SYHQFNLNLGDGGQCVFNQRFSLDTVLTANDFYGFQWTDTYVDIYLGGTITKVWVDNDWS

* o kk e ek * . X LK ek Kk kkok e ke e kXK kky s akke K Kk



KP849472.1 CCoVl Italy-23/03
AY307020.1 CCoV1l Elmo/02

KVDVKISSNWNAKTNYGYYVQFVNKTTYYTYNNTGGTGVNQLQLGLCEDDFCAGYVTNVFEF
KVOQVKMSPFWSS-LTYGYYFQLVNRTTYYIYNNTGGDDVEQLOQLIECKNEFCAGESKNVFE

AAB47503 FCoVl KU-2
KX722530 FCoV1l Dutch cat2
KX722529 FCoV1l Belgium UG-FHS8
KP143512 FCoV1l UK26M

MG893511 FCoVl Germany Felix
KY566209 FCoV1l ChinalO
FJ938054 FCoVl Utrecht _Uu4
DQ848678_FCOV1_C1Je_K1tten_FIP
EU186072_FCoV1l Black

AB(088222 FCoV1l_UCD1

KP849472.1 CCoV1l Italy-23/03
AY307020.1 CCoVl Elmo/02

IVEASISYHWNR-INYGYYMQFVNRTTYYAYNNTGGANYTQLQLSECHTDYCAGYAKNVE
VVESSISYHWNQ-LNYGYYIQFVNRTTEFYIYNNTGGSNYTHLRLSECHGAYCAGYAKNVE
VVESSISYYWST-YNKGYYMQFVNRTTYYAYNSTGGSNYTHLQLSECHSEYCAGYAKNVE
VVESSISYHWSQ-INYGYYMQFVNRTTYYVYNNTGGANYTHLOLEECHSEYCAGYAKNVE
VVEASISYYWNR-INYGYYIQFVNRTTYYTYNNTGGMNYTHLQLNECTSDYCAGYAKNVE
VVEASISYHWNR-INYGYYIQFVNRTTYYAYNSTAGSNYTHLOLKECHSDYCAGYAKNVFE
VVEASISSHWNA-LNYGYYIQFVNRTTYYAYNSTGGSNYTHLQLTECHTDYCAGYAKNVE
IVEASISYHWNQ-LNYGYYLQFVNRTTYYTYNSTAGSNYTHLOQLAECTSEYCAGYVKNVE
SVEASISYHWNQ-INYGYYIQFVNRTTYYTYNNTGGSNYTHLQLAECHSEYCAGYAKNVE
VVEASISYHWSR-LNYGYYMQFVNRTTYYIYNNTGGSNYTHLHLQECHSDYCAGYAKNVF

* . .k * khk*x kekkoekkoek *k Kk K ok ok * ok k Kk . * % *

TPVNGKIPGDEFSEFNNWFLLSDKSTIVQGRVVSSQPVYVECLRPVPSWSNNSAIVSEDNDT
TPVNGKIPEDEFSEFNNWFLLSDKSTIVQGRVVRSQPVYVECLRPVPSWSNNSAIVSEDNDT

AAB47503 FCoVl KU-2
KX722530_FCoV1l Dutch cat2
KX722529 FCoV1l Belgium UG-FHS8
KP143512 FCoV1l UK26M

MG893511 FCoV1l Germany Felix
KY566209 FCoV1l ChinalO
FJ938054_FCOV1_Utrecht_UU4
DQ848678 FCoVl ClJe Kitten FIP
EU186072 FCoVl Black

AB088222 FCoV1l_UCD1

KP849472.1 CCoVl Italy-23/03
AY307020.1 CCoV1 Elmo/02

VPIDGKIPEDEFSFSNWFLLSDKSTLVQGRVLSSQPVEFVQCLRPVPSWSNNTAVVHEKNDA
VPIDGKIPESEFSFSNWFLLSDKSTLVQGRILSKQPVEFVQCLRPVPLWSNNSAVVYEFKNDA
VPIEGKIPESFSEFSNWFLLSDKSTLVQGRVLSKQPVEVQCLRPVPSWSNNTAVVLETNDS
VPIDGKIPDGEFSFSNWFLLSDKSTLVQGRVLSKQPVEFVQCLRAVPSWSNNSAVVHESNDD
VPVDGKIPESFSEFSNWFLLSDKSTLVQGRVLSKQPVEVQCLRPVPSWSNSSAVVYFTNDS
VPIDGKIPESEFSFSNWFLLSDKSTLVQGRVLSRQPVEVQCLRPVPTWSNNSAVVEEFKNDA
VPIDGKIPEGEFSFSNWFLLTDKSTLVQGRVLSSQPVEFVQCLRPVPTWSNNTAVVHEKNDV
VPIDGKIPESEFSFSNWFLLSDKSTLVQGRVLSKQPVEFVHCLRPVPSWSNNSAVVHESDDP
VPIDGKIPESEFSFSNWFLLSDKSTLVQGRVLSRQPVLVQCLRPVPTWSNNSAVVFESNDL
VPIDGKIPESFSFNNWFLLSDKSTLVQGRVLSSQPVFVQCLRPVPTLSNNTAVVHFNNDV

koo ok k kK khkk khkkhkkoekhkkhkkohkrhkoo *xKk ok kxk kK *k ek ek Kk ok

FCPQASADVLRENLNFSGEVFHPNATADDQITIFTFEDNSTAEISCYNGANVTDPTIGENT
FCPQASADVLRENLNFSGEVFHPNATADDQITFTFEDNSTAEISCYNGANVTDPTVGENT

AAB47503 FCoV1 KU-2

KX722530 FCoV1l Dutch cat2
KX722529 FCoVl Belglum UG-FHS8
KP143512 FCoV1 _UK26M
MG89351l_FCon_Germany_Felix
KY566209 FCoV1l ChinalO
FJ938054 FCoV1l Utrecht UU4
DQ848678 FCoVl ClJe Kitten FIP
EU186072_FCoV1l Black

AB088222 FCoV1_UCD1

KP849472.1 CCoVl Italy-23/03
AY307020.1 CCoVl Elmo/02

FCPNVTADVLRENLNFSDTDVYTDSTNDEQLFFTFEDNTTASIACYSSANVTDFQPANNS
FCHNVTTDVLRENLNFSDTDIYIESTKDDQLHFTFEDNTTASIACYSSANVTDFQPANNS
YCPNVTADVLRENLNESDTDVYTESTNDDQLYFTFEDNTTASIACYSSANVTDEFQPANNS
FCPNVTAEVLRENLNFSDTDVYVASNSDDRLYFTFEDNTTAGVACYSSANITDYKPNTNA
FCPNVTADVLRENLNFSDTDVYTNSNNDEQLYFTFEDNTNASIACYSSANVTDFQPANNT
FCPNVTADVLRENLNFSDTDVYTESTNDDQLYFTFEDNTTASIACYSSANVTDFQPANNS
FCPNVTADVLRENLNFSDTDVYTDSTTDDQLHFTFEDNTTASITCYSSANVTDNQPASGS
FCPGVTAEVLRENLIFSDTAVYTESTSDDQLHFTFEDNSTASIACYSSDNVTDNQPVDNT
YCPGVTAEVLRFNLNEFSDSDVYTDLTNDDQFYFTFEDNTTASIACYSSANVTDEFQPANSS
FCPNVTADVLRFNLNFSDTDVYTAST-NDQLYFTFEDNTTASIACYSSANVTDNQPANNS
:* L ****** * * .. kA kK Kk Kk . .* H ** * * *

NTD

TSQIPFGGTADPYLCEFVNESTAALDNQFLGILPPTIREMAFGRDGSIFINGYKYFNMPPI
TSQIPFGSTDDPYLCFANFSTAALDNQFLGILPPTVREMAFGRDGSIFINGYKYFNMPPI

AAB47503 FCoVl KU-2
KX722530_FCoV1 Dutch cat2
KX722529 FCoV1l Belgium UG-FHS8
KP143512 FCoV1l UK26M

MG893511 FCoV1l Germany Felix
KY566209 FCoV1l ChinalO
FJ938054_FCOV1_Utrecht_UU4
DQ848678 FCoVl ClJe Kitten FIP
EU186072 FCoVl Black

AB088222 FCoV1l_UCD1

KP849472.1 CCoVl Italy-23/03
AY307020.1 CCoV1l Elmo/02

VSHIPFGKT--AHFCFANFSHSIVSROQFLGILPPTVREFAFGRDGSIEFVNGYKYFSLPAT
VSHIPFGKT--AYFCFATFSHSVVSRQFLGILPPIVREFAFGRDGSIEFVNGYKYFSLPPI
ASHIPFGKTMHSYFCFANFSHSVVSRQFLGILPPTVREFAFGRDGSVEVNGYKYFSLPPI
SAQIPFGKTTHSYFCFANFSSSHV-TQFLGILPPTVREFAFGKDGSIEFVNGYKYFSEPPI
NSHIPFGTTAQSYFCFANFSNAAVARQFLGILPPTVREFAFGRDGSVEVNGYKYFSLPPI
VSHVPFGKTEHSYFCFANFSHAVVSROQFLGILPPTVREFAFGRDGSIEFVNGYKYFSLPPI
ISHTPFVS--NSYLCFANFSHSSVSRQFLGILPPTVREFAFGRDGSIFVNGYKYFSLQPI
LSDIPFGKITHSYLCFANFSNAPVSMQFLGILPPTVREFAFGRDGSIFVNGYKYFSFPPI
VSHIPLGKTRHSYFCFANFSHSVVSRQVLGILPPTVREFAFGRDGSVEVNGYKYFSLPPI
TSHIPFGKTMHSYFCFANFSNS-MVRQFLGILPPTVREFAFGRDGSIFVNGYKYFSLPPI

*| . o o kK * K * kKA k Kk kK ekkoekhkkoekkhkokekhkkkkk . *

Proposed RBD / S1

KSINFAISAVEYYGFWTIAYTKYTDVMVDVNGTSITRLEFYCDSPLNRIKCQOMKHELPDG
KSINFAISAVEYYGFWTTAYTKYTDVMVDVNGTSITRLEYWDSPINRIKGOQOKKHDLPDG

AAB47503 FCoVl KU-2
KX722530 FCoV1l Dutch cat2
KX722529 FCoV1l Belgium UG-FHS8
KP143512 FCoV1l UK26M

MG893511 FCoVl Germany Felix
KY566209 FCoV1l ChinalO
FJ938054 FCoVl Utrecht U4
DQ848678_FCOV1_C1Je_K1tten_FIP
EU186072 FCoV1l Black

AB088222 FCoV1l_UCD1

RSVNFSISSVEEYGFWTIAYTNYTDVMVDVNGTAITRLEFYCDSPLNRIKCQQLKHELPDG
KSVNFSISSVEQYGFWTIAYTNYTDVMVDVNGTGITRLEFYCDSPLNRIKCQQLKYELPDG
KSVNFSISSVEQYGFWTIAYTNYTDVMVDVNGTVITRLEFYCDSPLNRIKCQQLKHELPDG
KSVNEFSISSVENFGEFWTIAYTNYTDVMVDVNGTGITRLEFYCDSPINRIKCQQLKYELPDG
KSVNFSISSIQRYGFWTIAYTNYTDVMVDVDGTGITRLEFYCDSPINRIKCQQLKHELPDG
KSVNFSISSVEQYGFWTIAYTNYTDVMVDVNGTSITRLFYCDSPLNRIKCQQLKHELPDG
KSVNFSISSVENYGFWTIAYTNYTDVMVDVNGTVITRLEFYCDSPLNRIKCQQLKHELPDG
KSVNFSISSVENYGSWTIAYTNYTDVMVDVNGTGITRLFYCDSPLNRIKCQQLKYELPDG
KSVNFSISSVEQYGFWTIAYTNYTDVMVDVNGTGISRLFYCDSPLNRIKCQQLKHVLPDG
KSVNFSIGSVEQHGFWTIAYTNYTDVMVDINGTGITRLFYCDSPINRIKCQQLKHELPDG

ok e kk ok ... Kk hkhkAKhk Ak ehkhkhkk kA ke oo khk Keoekhkkhhk Khhkkeoehkkhkhkk Kk Ko * Kk kK

RED
55T
271
42s

60T
391
53s



KP849472.1 CCoVl Italy-23/03
AY307020.1 CCoV1 Elmo/02

FYSANSLVKKNLPKTEFVTTPQFYNGMNVTLHVILNDTSAGTKVVGFERYELEQIADILFE
FYSANSLVKKDLPKTEVTTPQFYNWMNVTLHVILNDTEADYKVVGFERYELEKIADIHFE

AAB47503 FCoVl KU-2
KX722530_FCoV1l Dutch cat2
KX722529 FCoVl Belglum UG-FH8
KP143512 FCoV1l UK26M
MG89351l_FCon_Germany_Felix
KY566209 FCoV1l ChinalO
FJ938054 FCoVl Utrecht UU4
DQ848678 FCoVl ClJe Kitten FIP
EU186072 FCoVl Black

AB088222 FCoV1l_UCD1

KP849472.1 CCoVl Italy-23/03
AY307020.1 CCoVl Elmo/02

FYSASMLVKKDLPKTEVTMPQFYHWMNVTLHVVLNDTEKKYDIILAKAPELAALADVHFE
FYSASMLVKKDLPKTEFVTMPQFYNWMNVTLHVVLNDTEKKPDT ILAKAPELASLADIHFE
FYSASMLVKKDLPKTEFVTMPQFYNWMNVTLHVVLNDTEKRQDI ILAKASELASLADIHFE
FYSASMLVKKDLPKTEFVTMPQFYNWMNVTLHVVLNDTEKKADI ILAKASELASLADVHFE
FYSASTLVKKDLPKTEFVTMPQFYNWMNVTLHVVLNDTQKGANIILSKAAELASLADIHFE
FYSASTLVKKDLPKTEVTMPQFYNWMNVTLHVVLNDTEKKEDIILAKAPELLSLADIHFE
FYSASMLVKKDLPKTFVTMPQFYNWMNVTLHVVLNDIEKKADIILAGAPELASLADIHFE
FYSASALVKKDLPKTFVIMPQFYNWMNVTLHVVLNDTAKGADI ILAKAPELASLADVHFE
FYSASMLVKNDLPKTEFVTMPQFYNWMHITLHVVLNDTAKKEDIILAKAPELASLADVHFE
FYAASMLVKKDLPKTFVTMPQFYNWMTVTLHVVLNDTEKKADIILAKAPELASLADIHFE

Kk ek Kk k. ek kkokokk *hkk ok akokokk . kokok * * sKkKk . Kk

IPONQDGEVKNVTINEFCVQTRQLAFFFKYTSLOGLYSISNTVWLKNYDCPESPQQFNNYLQ
IPODKNGGVKNVTNFCVQTRQLAFFFKYTSLOGLYSISNTVWLKNYDCPESPOQFNNYLQ

AAB47503 FCOVl _KU- 2

KX722530 FCoV1l Dutch cat2
KX722529 FCoVl Belglum UG-FH8
KP143512_FCOV1_UK26M
MG893511 FCoV1l Germany Felix
KY566209 FCoV1l ChinalO
FJ938054 FCoV1l Utrecht UU4
DQ848678 FCoVl ClJe Kitten FIP
EU186072 FCoVl "Black

AB088222 FCon UCDl

KP849472.1 CCoVl Italy-23/03
AY307020.1 CCoV1l Elmo/02

IAQA-NGSVTNVTSLCVQARQLALFYKYTSLOGLYTYSNLVELONYDCPFSPQOFNNYLOQ
VAQS-NGSVTNVTSICVQTRQLALFYKYTSLOGLYTYSNLVELQNYDCPFSPQOFNNYLQ
IAQA-NGSVTNVTSLCIQARQLALFYKYTSLOGLYTYSNLVEVONHDCPFSPQOFNNYLOQ
IAQA-NGSVVNATSLCVQTRQLALFYKYTSLOGLYTYSNLVELQNYDCPFSPHQFNNYLQ
IDRA-DGSVTNVTSLCVQTROLALFYKYTSLOGLYTYSNLVELONYDCPFSPQOFNNYLOQ
IAQA-NGSVTNVTSVCVQARQVALFYKYTSLOGLYTYSNLVELQNYDCPFSPQQFNNYLQ
IAQA-NGSVVNVTSVCVQARQLALFYKYTSLOGLYTYSNLVQLONYDCPFSPQOFNNYLOQ
IAQA-NGSVANLTSLCVQTROLALFYKYTSLOGLYTYSNLIELQONYDCPFSPQQOFNNYLQ
ILOA-NGSVVNVTSLCVQAKQLALFYKYTSLOGLYTYSNLVELONYDCPFSPQHFNNYLOQ
IVQA NGSVANVTSLCVQTRQIALFYKYTSLQSLYTYSNLVELQNYDCPFSPQQFNNYLQ

* *x X * * * * * * ****** ** * * * ****** ******

FETLCFDTNPSVAGCKWAVMHSPIWNTQFATITVTYKEGAQITTMPK-PQLGFRDVSEFKV
FETLCFDTNPSVAGCKWAIMHSPIWNTQFATITVTYKDGAQITTMPK-PQLGFRDISFKV

AAB47503 FCoV1 KU-2
KX722530 FCoV1l Dutch cat2
KX722529 FCoV1l Belgium UG-FHS8
KP143512 FCoV1l UK26M
MG893511 FCoV1l Germany Felix
KY566209 FCoV1l ChinalO
FJ938054 FCoVl Utrecht _gu4
DQ848678 FCoVl ClJe Kltten FIP
EU186O72_FC0V1_Black

AB088222 FCoV1l_UCD1

KP849472.1 CCoVl Italy-23/03
AY307020.1 CCoV1 Elmo/02

FETLCFDVNPAVAGCKWSLVHDVQWRTQFATITVSYKHGSMI TTHAKGHSWGFQDTSVLV
FETLCFDVNPAVAGCKWSLVHDTRWRTQFATITVSYKEGSMITTMPS-SQLGFQDISVLYV
FETLCFDVNPAVAGCKWSLVHDNIWRTQFATITVSYKEGAMI TTMPK-AQLGFQDISVLV
FETLCFDTSPAVAGCKWSLVHDVRWRTQFATITISYKDGAKITTMPK-AKLGFQDISNIV
FETLCFDVNPSVAGCKWSLLHDSIWHTQFATITVSYKEGARITTMPK-AQIGFQDISNLV
FETLCFDVSPAVAGCKWSLVHDNKWRTQFATITVSYKEGSMI TTMPK-PQLGFQDISNLV
FETLCFDVSPAVAGCKWSLVHDVKWRTQFATITVSYKDGAMI TTMPK-AQLGFQDISNIV
FETLCFDVSPVVAGCKWALVHDYNWRTQFATITVSYKEGAMI TTMPK-AQLGFQDISKLV
FETLCFDVNPAVAGCKWSLVHDVNWRTQFATITVSYKDGAMI TTMPR-AQLGFKDISNLV
FETLCLDTNPAVAGCKWALVHDVKWRTQFATITVSYKDGAMITTMPK-AQLGFQDISNLV
*****:*..* ******:::*. *.*******::**.*: * % % **:* * *
Proposed RBD 4=
RBD Total (T): 281 aa
Identity (I): 156/281 = 55.5%
Similarity(S): 227/281 =80.8%

EGECTDYNIYGFQGTGIIRKTESKLVAGLEFYTSASGDLLAFKNSTTGEIFTVVPCDLTAQ
EGECTDYNIYGFQGTGIIRKTESKLVAGLEFYTSASGDLLAFKNSTTGEIFTVIPCDLTAQ

AAB47503 FCon _KU- 2

KX722530 FCoVl Dutch cat2
KX722529_FCon_Belg1um_UG FH8
KP1435124FCOV17UK26M
MG893511 FCoVl Germany Felix
KY566209 FCoV1l ChinalO
FJ938054 FCoVl Utrecht _uu4
DQ848678 FCoVl ClJe Kltten FIP
EU186O72_FC0V1_Black

AB088222 FCoV1l_UCD1

KDECTDYNIYGFQGTGIIRNTTSRLVAGLYYTSISGDLLAFKNSTTGEIFTVVPCDLTAQ
KDECTDYNIYGFQGTGVIRNTTSRLVAGLYYTSISGDLLAFKNSTTGEIFTVVPCDLTAQ
KDECTDYNIYGFQGTGIIRNTTSRLVAGLYYTSISGDLLAFKNSTTGEIFTVVPCDLTAQ
KDECTDYNIYGFQGTGIIRNTTTRIVAGLYYTSIIGDLLAFKNSTTGEIFTVVPCGLTAQ
KDECTDYNIYGFHGTGIIRPTTSRLVAGLYYTSTSGDLLAFKNSTTGEIFTVTPCDLTAQ
KDECTDYNIYGFQGTGIIRNTTSRLVAGLYYTSISGDLLAFKNSTTGEIFTVVPCDLTAQ
KDECTDYNIYGFQGTGIIRSTTSRLVAGLYYTSASGDLLGFKISTTGEIFTVVPCDLTAQ
KDECTDYNIYGFQGTGIIRKTTSRLVAGLYYTSISGDLLAFKNSTTGEIFTVVPCDLTAQ
KDECTDYNIYGFQGTGIIRSTTSRLVAGLYYTSISGDLLAFKNSTTGEIFTVVPCDLTVL
KDECTDYNIYGFHGTGIIRNTTSRLVAGLYYTSISGDLLAFKNSTTGEIFTVVPCDLTAQ

khkkkkrk kA hk o kkx o kx Xk ek kkk o kk Kk *xkkk kk kkhkkkkkkkxkk *xk kK

CTD/s1

RBD
60T
301
41s

RBD
60T
321
51s

RED
46T
281
40S8



KP849472.1 CCoVl Italy-23/03
AY307020.1 CCoV1 Elmo/02

AAVINDEIVGAITSINQTDLFEFVNHTHTVRR VOTGTTITAYSMPQFYYITKWNND
AAVINDEIVGAITSINQTDLFEFVNHTHTVRRARRAVOQTGTTITAYSMPQFYYITKWNND

AAB47503 FCoVl KU-2
KX722530_FCoV1l Dutch cat2
KX722529 FCoV1l Belgium UG-FHS8
KP143512 FCoV1l UK26M
MG893511 FCoV1l Germany Felix
KY566209 FCoV1l ChinalO
FJ938054 FCoVl Utrecht UU4
DQ848678 FCoVl ClJe Kitten FIP
EU186072_FCoV1l Black

AB088222 FCoV1_UCD1

KP849472.1 CCoVl Italy-23/03
AY307020.1 CCoV1l Elmo/02

VAVINDEIVGAITAVNQTDLFEFVNNTQARRSRS-——-STPNFVTSYTMPQEFYYITKWNND
AAVINDEIVGVITSVNQTDLFEFVNHTSTRRSRI--AAVPQAATTYTMPQEFYYITKWNND
AAVINDEIVGAITAVNQTDLFEFVNHTQVKRLRR--S-TPETVQTYTMPQEFYYITKWNND
AAVINDEIVGVITAVNQTDLFEFVNHTQARGARR--STGSQTVQTYTMPQEFYYITKWNND
AAVINDEIVGAITAVNQTDLFEFVNHTSHRRSRR--E--VPTVQTYTMPQEFYYITKWNND
AAVINDEIVGAITAVNQTDLFEFVNHTHTRRSRR--S—-PTEAVKTYTMPQEFYYITKWNND
AAVINDEIVGAITATNQTDLFEFVNHTWSRSARG--SS—-PSTVNTYTMPQFYYITKWNNG
AAVINDEIVGVITAVNQTDLFEFVNHTQPRQSRR--SANPTTVQTYTMSQFYYITKWNND
AAVINDEIVGAITSVNQTDLFEFFNHTQAKRSRR--PT-SHSVTTYNMPQEYYITRWNND
AAVINDEIVGVITAVNQTDLFEFVNHTHSRRSRF——ST—STSVTTYTMPQFYYITKWNND

kkkhkkkhkkkkkhkk Kkk o kkkkkkhkkk Kk X ek kK kkhkkkkKk o kKK

4=S1/S2 =p

CTD

TSENCTSVITYSSFAICNTGEIKFVNVTKVEAVEDGIGTVKPISTGNITIPKNEFTVAVQA
TSENCTSVITYSSFAICNTGEIKYVNVTKVEAVEDGIGTIKPISTGNITIPKNEFTVAVQA

AAB47503 FCoV1 KU-2
KX722530 FCoV1l Dutch cat2
KX722529 FCoV1l Belgium UG-FHS8
KP143512 FCoV1 UK26M
MG893511 FCoV1l Germany Felix
KY566209 FCoVl ChinalO
FJ938054 FCoV1l Utrecht UU4
DQ848678 FCoVl ClJe Kitten FIP
EU186072 FCoV1 Black

AB088222 FCoV1l_UCD1

KP849472.1 CCoVl Italy-23/03
AY307020.1 CCoVl Elmo/02

TSSNCTSAITYSSFAICNTGEIKYVNVTHVEIVDDSIGVIKPVSTGNISIPKNEFTVAVQA
TSTNCTSVITYSSFAICNTGEIKYVNVTHVEVV-—-—---— VVKPVSTGNITIPKNFTVAVQA
TSTNCTSVITYSSFAICNTGEIKYVNVTKVEIVDDSIGVIKPVSTGNISIPKNEFTVAVQA
SSTNCTSVITYSSFAICNTGEIKYVNVTHVEIVDDSIGVIKPISTGNIFIPKNETVAVQA
TSTNCTSVITYSSFAICNTGEIKYVNVTKVEVVDDSIGVIKPISSGNISIPKNEFTVAVQA
TSTNCTSVITYSSFAICNTGEIKYVNVTHVETVDDNIGVIRPISTGNISIPKNETVAVQA
TSSNCTSVITYSSFAICNTGEIKYVNVTHVEIVDDSVGVIKPVSTGNITIPKNETVAVQA
TSTNCTSFITYSSFAICNTGEIKYVNVTHVETVDDSIGVIKPISTGNISIPKNFTVAVQA
TSTNCTSVITYSSFAICNTGEIKYVNVTHVETVDD-IGVIKPISTGNILIPKNEFTVAVQA
TSTNCTSVITYSSFAICNTGEIKYVK-—-——---- DDSIGVIKPISTGNISIPKNFTVAVQA

ek kkhkk Ak krhkkhkrkhkkhkkk Ak kkhkk o ko cek ek ekkhkk Ahkk Ak hkxhkkxk

EYIQIQVKPVVVDCAKYVCNGNNHCNRLLTQYTSACONIENALNLGARLESLMLNEMITV
EYTIQIQVKPVVVDCAKYVCNGNNHCNKLLTQYTSACONIENALNLGARLESLMLNEMITV

AAB47503 FCoV1 KU-2
KX722530_FCoV1l Dutch cat2
KX722529 FCoV1l Belgium UG-FHS8
KP143512 FCoV1 UK26M
MG893511 FCoV1l Germany Felix
KY566209 FCoV1l ChinalO
FJ938054 FCoV1l Utrecht UU4
DQ848678 FCoVl ClJe Kitten FIP
EU186072 FCoV1l Black

AB088222 FCoV1l_UCD1

KP849472.1 CCoV1 Italy-23/03
AY307020.1 CCoV1l Elmo/02

EYIQIQVKPVVVDCATYVCNGNTHCLKLLTQYTSACQTIENALNLGARLESLMLNDMITV
EYIQIQVKPVAVDCAKYVCNGNRHCLNLLTQYTSACQTIENALNLGARLESLMLNDMITV
EYIQIQVKPVVVDCAKYVCNGNRHCLNLLTQYTSACQTIENALNLGARLESLMLNDMVTV
EYIQIQVKPVVVDCAKYVCNGNSHCLTLLAQYTSACQTIENALNFGARLESLMLNDMITV
EYIQIQVKPVVVDCAKYVCNGNKHCLNLLTQYTSACQTIENALNLGARLESLMLNDMITV
EYIQIQVKPVVVDCAKYVCNGNRHCLSLLAQYTSACQTIENALNLGARLESLMLNDMITV
EYVQIQVKPVAVDCAKYVCNGNRHCLNLLTQYTSACQTIENSLNLGARLESLMLNDMITV
EYFQIQVKPVVVDCAKYVCNGNRHCLSLLAQYTSACHTIENALNLGARLESQMLKDMITV
EYIQIQVKPVVVDCAKYVCNGNTHCRSLLTQYTSACQTIENALNLGARLESLMLNDMITV
EYIQIQVKPVVLDCAKYVCNGNSHCLSLLTQYTSACQTIENALNLGARLESLMLNDMITV

kk kkhkkkhkhkkk ok kk kkkkkk kK kkehkkkhkhkhke Khhkkoehkoerkhhkhkhkk Khkookokx

1

i FP Core
SDSSLELATIEKFNTTVVGGEKLGGIYFDGLKDVLPAQPGGRSATEDLLFNKWTSGLGT
SDSSLELATIEKFNTTVVGGEKLGGIYFDGLKDVLPAQPGGRSAIEDLLEFNKVVTSGLGT

AAB47503 FCoVl KU-2
KX722530 FCoV1l Dutch cat2
KX722529 FCoV1l Belgium UG-FHS8
KP143512 FCoV1 UK26M
MG893511 FCoV1l Germany Felix
KY566209 FCoVl ChinalO
FJ938054 FCoVl Utrecht UUA4
DQ848678 FCoVl ClJe Kitten FIP
EU186072_FCoV1l Black

AB(088222 FCoV1_UCD1

SDRGLELATVERFNATALGGEKLGGLYFDGLSSLLPPKIGKRSAVEDLLENKVVTSGLGT
SYRSLELATVEKEFNTTVVGGEKLGGEFYFDGLRALLPPTIGKRSAVEDLLENKVVTSGLGT
SDRSLELATVEKFNTTLVGGEKLGGFYFDGLSSLLPPKIGKRSAVEDLLENKVVTSGLGT
SDRSLELATVEKEFNTTVLGAEKLGGEFYFDGLRELLPPTIGKRSAIEDLLENKVVTSGLGT
SDRSLELATVEKEFNSTVLSGEKLGGLYFDGLSSFLPPRIGKRSAIEDLLENKVVTSGLGT
SDRSLELANVEKFNTTLLGGEKLGGEFYFDGLRELLPPTIGKRSAVEDLLENKVVTSGLGT
SDRSLEFATVDKENTTALGGEKLGGLYFDGLSSLLPPRVGMRSAVEDLLENKVVTSGLGT
SDRSIQLATVEKFNNTLLGGEKLGGHYFDGLKSLLPPRIGKRSAVEDLLEFDKVVTSGLGT
SDRSLELATIEKFNATATGGVKLGGLYFDGLSSLLPPKIGVRSAVEDLLENKVVTSGLGT
SSRSLELATVERFNATAPGGEKLGGLYFDGLSSLLPPRVGQRSAVEDLLFNKVVTSGLGT

* o e ek e e e kk Kk Kk kk Kk kkk * K Kk kfkk ek khkhkkhk ko kA kA hk Kk kKK

S§2’



KP849472.1 CCoVl Italy-23/03
AY307020.1 CCoVl Elmo/02

VDEDYKKCSAGTDIADLVCAQYYNGVMVLPGVVDDNKMAMY TASLIGGMAMGSITSAVATL
VDEDYKKCSAGTDIADLVCAQYYNGVMVLPGVVDDNKMAMYTASLIGGMAMGSITSAVATI

AAB47503 FCoVl KU-2
KX722530_FCoV1 Dutch cat2
KX722529 FCoV1l Belgium UG-FHS8
KP143512 FCoV1l UK26M

MG893511 FCoV1l Germany Felix
KY566209 FCoV1l ChinalO
FJ938054_FCOV1_Utrecht_UU4
DQ848678 FCoVl ClJe Kitten FIP
EU186072 FCoVl Black
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FVQITSCEVTFLNMTYTTFQEIVIDYIDINKTIADMLEQYNPNYTTPELNLLLDIFNQTK
FVOQITSCEVTFLNTTYTTFQEIVIDYIDINKTISDMLEQYNPNHTIPDLDLQLEIFNQTK
FVRITSCEVTFLYTTYTAFQEIVIDYIDINKTISDMLEQYNPNYTTPELDLOQLEIFNQTK
FVOQITSCEVTFLNTTYTTFQEIVIDYIDINKTIADMLEQYNPNYTTPELNLQLEIFNQTK
FVQITSCEVTFLNTTYTTFQEIVIDYIDINKTISDMLEQYNPNYTTPELDLQLDFEFNQTK
FVOQITSCEVTFLNTTYTTFQEIVIDYIDINKTIADMLEQYNPNYTTPELNLQLEIFNQTK
FVOQITSCEVTFLNTTHTTFQEIVIDYIDINKTIADMLEQYHSNYTTPELDLQLEIFNQTK
FVQITSCEVTFLNTTYTNFQDIVVDYIDINKTIADMLEQYNPNYTTPDFDLHIEIFNQTK
FVOITSCEVTFLNTTYTMFQONIVVDYIDINKTIADMLEQYYSNYTTPELDLQLEIFNQTK
FVQIMSCEVTFLNTTYTTFQEIVIDYIDINKTIADMLEQYYSNYTTPELDLQLEIFNQTK
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VVIFCIPLLLEFCCCSTGCCGCEFGCIGSCCHSMCSRRQFESYEPIEKVHIH
VVIFCIPLLLEFCCCSTGCCGCFGCIGSCCHSMCSRRQFESYEPIEKVHIH
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VVVFCIPLLLFCCLSTGFCGCEFGCVGSCCHSLCSRRQFETYEPIEKVHIH
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VVVFCIPLLLFCCLSTGCCGCEFGCLGSCCHSLCSRRQFENYEPIEKVHIH
VVVFCIPLLLFCCLSTGCCGCFGCLGSCCHSLCSRRQFESYEPIEKVHIH
VVVFCIPLLLFCCLSTGCCGCEFGCLGSCCHSLCSRRQFESYEPIEKVHIH
VVVFCIPLLLFCCLSTGCCGCFGCLGSCCNSLCSRRQFESYEPIEKVHIH
VVVFCIPLLLFCCLSTGCCGCEFGCLGSCCHSLCSRRQFESYEPIEKVHVH
VLVFCIPSLLFCCLSTGCCGCFGCLGSCCHSLCSIRQFENYEPIEKVHIH
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VVVFCIPLLLFCCLSTGCCGCFGCLGSCCHSLCSRRQFENYEPIEKVHIH
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B
Summary of Amino Acid (AA) Sequence Identity and Similarity between CCoV1 and FCoV1

NTD RBD CTD CTD S1 S1 S2 S2

(ccoV1) | (FCoV1) | (CCoV1) | (FCoV1) | (CCoV1) | (FCoV1)

Total No. of AA 435 281 88 86 800 798 675 677
No. of AA with Identity 150 156 58 58 375 375 496 496
No. of AA with Similarity 253 227 71 71 567 567 603 603
% ldentity 34.5% | 55.5% | 65.9% | 67.4% | 46.9% | 47.0% | 73.5% | 73.3%
% Similarity 54.2% | 80.8% | 80.7% | 82.6% | 70.9% | 71.0% | 89.3% | 89.1%




Figure S10

A1 SCoV2 RBD Immunoblot Analysis A2 FCoV1 RBD Immunoblot Analysis
SPF UGA_UF Toms  UGA _ UF Toms UGA _UF Toms SPF UF Toms UF Toms UF Toms
HOF 4.4 5HQ HOG HOJ 4.4 5HQIHOGIHOJl4 4iHQIH0GIHOJI HOF J1A3 5HQ HOG HOJ J1A3 5HQ HOG HOJ J1A3 5HQ HOG HOJ
D|Iut|on 1.50 Dllutlon 1:100 D|Iut|on 1:1000 D|Iut|on 1.50 D|Iut|on 1.100 D|Iut|on 1.1000
B1 SCoV2 RBD Immunoblot Analysis B2 FCoV1 RBD Immunoblot Analysis
SPF UGA UGA Queens UGA UGA Queens UGA UGA Queens SPF _UGA Queens _ _UGA Queens _UGA Queens _
HOF 44 Q2 Q3 Q4 44 Q2 Q3 Q4 44 Q2 Q3 Q4 HOF J1A3 Q2 Q3 Q4 J1A3 Q2 Q3 Q4 J1A3 Q2 Q3 Q4
Dilution 1:50 Dilution 1:100 D|Iut|on 1:1000 Dilution 1:50 Dilution 1:100 Dilution 1:1000
Figure S11

A _Fcov1 RBD FCoV2 RBD SCoV2 RBD

RBD Immunoblot Analyses

SPF FCoVl SPF FCov2 SPF SCoV2 Group-Housed FCoV2-WV Immunoblot Analysis
HOF AP UGAQ4 HOF AP JA2  HOF AP UGA4.1 FCoV1 PetCats SPF FCoV1 SPF
48-60 ‘ T J1A3 AP HP MP HOF D UGAQ4 AP HP MP HOF
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Table S1.
CD8* CTL and CD4* TH Epitopes on SCoV2 UF-RBD and UF2-RBD *

U.s._ HLA-A/B Allele / UF-RBD UF2-RBD
Population / Supert_ype / Allotype * No.of CTL/ No.of CTL/ N/C Extended
Race* DRB1 Lineage T Epitope ¥ Tu Epitope ¥ Seq Epitope §
Both A1 A*0101 1 1 0
Caucasian A1 A*3201 3 3 0
Black A1 A*3001 3 5 1N+1C
Both A2 A*0201 1 1 0
Caucasian A2 A*0205 2 2 0
Black A2 A*6802 3 3 0
Both A3 A*0301 4 8 3N+1C
Caucasian A3 A*1101 5 9 3N+1C
Black A3 A*7401 4 6 2N
HLA-A Subtotal: 26 39 9N+3C
Both B7 B*0702 1 2 1C
Caucasian B7 B*5101 1 1 0
Black B7 B*5301 2 2 0
Caucasian B44 B*4402 1 1 0
Caucasian B44 B*4001 2 2 0
Black B44 B*4501 1 2 1N
Both B44 B*4403 1 1 0
Caucasian B27 B*2705 3 4 1N
Both B27 B*1402 4 5 1N
Black B27 B*1503 5 5 0
Caucasian B27 B*3901 2 3 1N
HLA-B Subtotal: 23 28 4AN+1C
HLA-A+HLA-B Total: 49 67 13N+4C
Both DRB1*04 0401 0 0 0
Caucasian DRB1*04 0404 0 0 0
Caucasian DRB1*04 0402 1 1 0
Black DRB1*04 0405 7 7 0
Both DRB1*15 1501 4 4 0
Both DRB1*07 0701 1 1 0
Both DRB1*03 0301 0 0 0
Both DRB1*13 1301 6 6 0
Both DRB1*13 1302 0 0 0
Both DRB1*01 0101 7 7 0
Caucasian DRB1*01 0103 0 0 0
Both DRB1*11 1101 13 13 0
Both DRB1*08 0801 6 6 0
HLA-DRB1 Total: 45 45 0

* Top 2-3 alleles or allotypes for U.S. Caucasian and Black populations according to the survey in the
Allele Frequencies in Worldwide Populations database: http://www.allelefrequencies.net/hla6006a.asp
Each individual has two HLA-A alleles, two HLA-B alleles, and two HLA-DRB1 alleles. The person
will be protected the most if he/she has HLA-A and HLA-B alleles that can express allotypes which
recognize many CD8* T-cell (cytotoxic T lymphocyte, CTL) epitopes.

T CD8* T-cell/CTL epitopes derived from NetMHCpan 4.1 server using 9mer peptide as the core.
https://services.healthtech.dtu.dk/service.php?NetMHCpan-4.1
CD4* T-cell (T-helper, Tn) epitopes derived from NetMHCII 2.3 server using 15mer peptide as the core.
https://services.healthtech.dtu.dk/service.php?NetMHCII-2.3

* These epitopes are not conserved epitopes and therefore are susceptible to mutation(s).

§ The number of T-cell epitope(s) present or overlapping with the extended 46-aa sequence (Seq) of the
UF2-RBD at the amino-end (N) and with the extended 12-aa sequence at the carboxyl-end (C).
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