Cell Reports, Volume 34

Supplemental Information

Cross-reactivity of SARS-CoV structural
protein antibodies against SARS-CoV-2

Timothy A. Bates, Jules B. Weinstein, Scotland Farley, Hans C. Leier, William B.
Messer, and Fikadu G. Tafesse



SUPPLEMENTAL FIGURES

A

S (SARS-CoV)
S (SARS-CoV-2)

B

N (SARS-CoV)
N (SARS-CoV-2)

C

E (SARS-CoV)
E (SARS-CoV-2)

D

M (SARS-CoV)
M (SARS-CoV-2)

1
94
97

198
197

284
297

384
397

483
497

583
597

679
697

779
797

879
897

979
997

1879
1097

1179
1197

1279
1297

— 1
le1
lee

201
200

301
300

4@1
400

ADSFVVKGDD
ADSFVIRGDE

FYTTTGIGYQ
FQPTNGVGYQ

VITPGTNASS
VITPGTNTSN

MSLGADSSIA
MSLGAENSVA

FGGFNFSQI
FGGFNFSQI

FGGFNFSQIL
FGGFNFSQIL

PFAMQMAYRF
PFAMQMAYRF

LQSLQT
LQsLQT

FNGTSWFITQ
SNGTHWFVTQ

ITGR
ITGR

MSDNGPQSNQ
MSDNGPQ-NQ

KMKELSPRWY
KMKDLSPRWY

GSSRGNSPAR
GSSRGTSPAR

HWPQIAQFAP
HWPQIAQFAP

R
ILPDPSKPSKR

TSGSDLDRCT|ITFDDVQAPNY/TQHTSSMRGV
<wman<E.|rqﬂmADPVu><azu|m14xn<

GSTMNNKSQSVIIINNSTNVVIRACNFELC
GTTLDSKTQSILLIVNNATNVVIKVCEFQFC

YQPIDVVROLPSGFNTLKPIFK

LPLGINIT
HTPINLVROLPQGFSALEPLVDLPIGINIT
EIDKGIYQTSNFRVVPSGDVVRFPNITNLC
TVEKGIYQTSNFRVQPTESIVRFPNITNLC
VRQIAPGQTGVIADYNYKLPDDFMGCVLAW
VRQIAPGQTGKIADYNYKLPDDFTGCVIAW

PYRVVVLS
PYRVVVLS

FELLNAPATVCGPKLSTDLIKN
FELLHAPATVCGPKKSTNLVKN
EVAVLYQDVNCTDVSTAIHADQLTPAWRIY
QVAVLYQDVNCTEVPVATIHADQLTPTWRVY

YSNNTIAIPTINFSISITTEVMPVSMAKTSYV
YSNNSIAIPTINFTISVTTEILPVSMTKTSV
LPDPLKPTKRSFIEDLLFNKVTLADAGFMKQ
SFIEDLLFNKVTLADAGFIKQ
PDPLKPTKRSFI
LIPDPSKPSKRSFI

EDLLFNKVTLADAGFMKQ
EDLLFNKVTLADAGFIKQ

zmHm<Acz<r<m QKQIANQFNKAISQIQE
NGIGVTQNVLYENQKLIANQFNSAIGKIQD

VLGQ
VLGQ

ITTDNTFVSGNCDVVIGIINNT
ITTDNTFVSGNCDVVIGIVNNT

ASANLAATKMSEC
ASANLAATKMSEC

YVTQQLIRAAE
YVTQQLIRAAE
FSPQI
YEPQT
PWYVWLGFIAGLIAIVMVTILLCC
KWPWYIWLGFIAGLIAIVMVTIML

RSAPRITFGGPTDSTDNNQNGGRNGARPKQ
RNAPRITFGGPSDSTGSNQNGERSGARSKQ

FYYLGTGPEASLPYGANKEGIVWVATEGAL
FYYLGTGPEAGLPYGANKDGIIWVATEGAL

MASGGGETALAL
MAGNGGDAALAL

LLLDRLNQLESKVSGKGQ
LLLDRLNQLESKMSGKGQ

SASAFFGMSRIGMEVTPSGTWLTYHGAI
SASAFFGMSRIGMEVTPSGTWLTYTGAIL

MDDFSRQLQNSMSGASADSTQA 422
LDDFSKQLQQSMS--SADSTQA 419
MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTAL
MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLC

MAD-NGTITVEELKQLLEQWNLVIGFLFLAWIMLLQF
MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQF
RLFARTRSMWSFNPETNILLNVPLRGTIVTRPLMESE
RLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESE
GNYKLNTDHAGSNDNTIALLVQ 221
IGNYKLNTDHSSSSDNIALLVQ 222

LVIGAVIIRGHLR

YYPDEIFRSDTLYL
YYPDKVFRSSVLHS

TQDLFLPFYSNVTGFH
QDLFLPFFESNVTMFH
TMIFDNAFNC

NDPFLGVYYHKNNKSWMESEFRVYSSANNC

DNPFFAVSKPMG----TQTH
NFRAILTAFS|------ AQDIWGTSAAAYF
meArrbr:mM(rqvmammwmidbmbhh<<

PFGEVFNATKFPSVYAWERKKISNCVADYS
PFGEVFNATRFASVYAWNRKRISNCVADYS

NTRNIDATSTGNYNYKYRY

LRHGKLR
NSNNLDSKVGGNYNYLYRLFRKSNLK
QCVNFNFNGLTGTGVLTP
KCVNFNFNGLTGTGVLTE

STGNNVFQTQAGCL
STGSNVFQTRAGCL

DCNMYICGDSTECANLLLQYGS
DCTMYICGDSTECSNLLL S

YGECLGDINARDLICAQKFNGLTYV
YGDCLGDIAARDLICAQKFNGLTV

YGECLGDINARDLICAQKFNGLTVLPPLLT
YGDCLGDIAARDLICAQKFNGLTVLPPLLT

SLTTTSTALGKLQDVVNQNAQALNTLVKQL
mrMM4>m>rmxrﬂc<<zoz>0>r2ﬂr<xor

SKRVDFCGKGYHLMS
SKRVDFCGKGYHLMS

PQAAPHGVVFLHVT
PQSAPHGVVFLHVT

VYDPLQPELDSFKEELD

VYDPLQPELDSFKEELD
SCLKGACSCGSCC
S

KFDEDDSEPVLK
CLKGCCSCGSCCKFDEDD

MTSCC
S SEPVLK

RRPQGLPNNTASWFTALTQHGKEELRFPRG
RRPQGLPNNTASWFTALTQHGKEDLKFPRG

mszZz>>4<rDrvc

IGT K
IGTRNPANNAAIVLQL P K

-

GTT
GTT
TYVTKKSAAEASK

LLNKHIDAYKTFPPTEPK

D

KDH
GQTVTKKSAAEASK

Q

P

P LLNKHIDAYKTFPPTEPK

KYFKNHTSPDVDL|G
KYFKNHTSPDVDL|G

TINHT-----|- - FGNPVIPFIKDGIYFAATE
AIHVSGTNGTKRFDNPVLPFNDGVYFASTE

TFEYISDAFSLDVSEKSGNFKHLR
TFEYVSQPFLMDLEGKQGNFKNLR
VGYLKPTTFMLKYDENGTITDAVDCSQNP
VGYLQPRTFLLKYNENGTITDAVDCALDP
VLYNSTFFSTFKCYGVSATKLNDLCFSNVY
VLYNSASFSTFKCYGVSPTKLNDLCFTNVY

DISNVPFSPDGKPCT-PPALNCYWPLNDYG
DISTEIYQAGSTPCNGVEGFNCYFPLQSYG

RDVSDFTDSVRDPKTSEI

LDISPCSFGGVS
RDIADTTDAVRDPQTLEILD

=)
ITPCSFGGVS

GAGICASYHTWVS----LLRS[T
GAGICASYQTOQTNSPRRARSV

SQKSIVAYT
ASQSTITAYT

LSGIAAEQDRNTREVFAQVKQMYKTPTLKY
LTGIAVEQDKNTQEVFAQVKQIYKTPPIKD

DDMIAAYTAALVSGTATAGWTFGAGAALQI
DEMIAQYTSALLAGTITSGWTFGAGAALQI

DDMIAAYTAALVSGTATAGWTFGAGAALQI
DEMIAQYTSALLAGTITSGWTFGAGAALQI

SSNFGAI

SS DILSRLDKVEAEVQID
SSNFGAISS

N
NDILSRLDKVEAEVQID

YVPSQERN
YVPAQEKN

DISGINASVVNIQ
DISGINASVVNIQ
GVKLHYT 1356
GVKLHYT 1374

PINTNSGPDDQIGYYRRATRRV
PINTNSSPDDQIGYYRRATRRI

xz@vq<qrrﬁb>o
KQQTVTLLPAAD

YCCNIVNVSLVKPTVYVYSRVKNLNSSEGVPDLLV 77

YCCNIVNVSLVKPSFYVYSRVKNLNSSR -

VPDLLV 78

AYSNRNRFLYIIKLVFLWLLWPVTLACFVLAAVYRINWVTGGIAIAMACIVGLMWLSYFVASF
AYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRINWITGGIAIAMACLVGLMWLSYFIASF

AGHSLGRCDIKDLPKEITVATSRTLSYYKLGASQRVGTDSGFAAYNRYR
LVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSYYKLGASQRVAGDSGFAAYSRYR

EE
96

189
196

283
296

383
396

482
496

582
596

678
696

778
796

878
896

978
996

1le78
1896

1178
1196

1278
1296

108
99

200
199

300
299

400
399

99
100

199
200

222
223

In

for SARS-CoV and SARS-CoV-2. Prote

Ins

t of structural prote

ighmen

Al
sequences were obtained from Uniprot. Differences are highlighted in blue. Grey lines are

Figure S1

spaced every 10 characters. For each pair, SARS-CoV is on the top and SARS-CoV-2 is on the

bottom. Related to Figure 1.
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Figure S2: Immunofluorescence of SARS-CoV-2 structural proteins using SARS-CoV
antibodies. Representative immuno-fluorescence images of HEK 293T cells transiently
transfected with SARS-CoV-2 structural proteins. 24 h post-transfection, cells were fixed and
stained with the listed SARS-CoV antibodies: (A) Envelope, (B) Membrane, (C) Nucleocapsid,
and (D) Spike proteins. All proteins are strep-tagged and control stained with anti-strep-tag
antibody or the indicated antigen-specific antibody (Red). Scale bars 50 um. DAPI (Blue) was

used to visualize cell nuclei. Related to Figure 2.
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Figure S3: SARS-CoV structural proteins show cross-reactivities with SARS-CoV-2 by
immunoblotting. (A) Coomassie stain of purified RBD used in B. (B) purified SARS-CoV-2

spike RBD protein and control wild-type HEK 293T lysate probed with anti-S monoclonal

antibodies. (C) Ponceau staining of SARS-CoV-2 infected and uninfected Vero E6 cell lysate.
Western blots with SARS-CoV-2 lysates stained with (D) convalescent human serum (E) anti-M
(F) anti-N (G) anti-E and (H) anti-S SARS-CoV monoclonal antibodies. Arrows indicate
expected molecular weight and * indicates expected alternate bands based on western blot
results from previous reports (Gordon et al., 2020). Shown are representative images of 2 to 3
independent experiments. Related to Figure 3.
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Figure S4: SARS-CoV Spike monoclonal antibodies show cross-reactivity by ELISA
(extended data). ELISA against (A) RBD coated at 2 ug/mL and (B) full length spike coated at 2
Mg/mL and then probed with the indicated monoclonal antibody, or 1v6 human convalescent
serum. Each point represents the mean of 3 technical replicates from a single experiment (2
technical replicates for 1v6, CR3022, 154C, and 240C on RBD); data from 3 independent
experiments is shown (n=3). Data were normalized according to the maximum signal seen for
each secondary antibody in each experiment. *1v6 is convalescent serum used to validate the
assay. A stock concentration of 1 mg/mL was used to facilitate calculations for reference
purposes, but this does not represent an accurate ECs value. Related to Figure 3.
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Figure S5: Binding Kinetics of Spike specific antibodies against the RBD of the SARS-
CoV-2 (BLI extended data). Negative binding curves for antibodies (A) 341C and (B) 540C. (C)
NRC-772 rabbit polyclonal antibody used for method validation. Curves show minimal loss of
signal with multiple regeneration cycles as well as stable Kp values, demonstrating stability of
RBD under regeneration conditions (3x cycles of 20 seconds in 10mM Glycine pH 1.7). NRC-
772 serum used at 1:50 dilution in kinetics buffer. *Kp values assume 1 mg/mL initial
concentration in order to facilitate Kp calculation only as a reference between cycles and does
not represent an accurate affinity measurement. Related to Figure 4.




Neutralization of live SARS-CoV-2
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Figure S6: Live SARS-CoV-2 neutralization by focus assay (extended data). (A) Vero E6
cells were infected with approximately 30 pfu/well of live SARS-CoV-2 which was pre-incubated
for 1 hour with the indicated final dilutions of antibodies before the addition of overlay media and
48 hours of incubation. Each point represents the average of three biological replicates (n=3),
each in technical triplicate. Monoclonal antibodies 154C, 240C, 341C, 540C, and CR3022 stock
concentrations were 1 mg/mL. Related to figure 4.



