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Supplementary note:

Signal Peptide

Hexa-His tag

TEYV Site

ACE2

CV10-ACE2 Fusion scFv

MGWSCHLFLVATATGVHSQVQLQESGPGLVKPSETLSLTCNVSGGSISSYYWSWIRQP

PGKGLEWIGYIYYSGSTNYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARGFD

YWGQGTLVTVSSASGGGGSGGGGSGGGGSEIVLTQSPGTLSLSPGERATLSCRASQSVS
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SIYLAWYQQKPGQAPRLLIYGASSRATGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQ
YAGSPWTFGQGTKVEIKGGSGSHHHHHHASTGGGSGGPSGQAGAAASEENLYFQGSLF

VSNHAYGGSGGEARVSTIEEQAKTFLDKFNHEAEDLFYQSSLASWNYNTNITEENVON

MNNAGDKWSAFLKEQSTLAOMYPLQEIONLTVKLOQLOQALQONGSSVLSEDKSKRLNTI

ILNTMSTIYSTGKVCNPDNPOQECLLLEPGLNEIMANSLDYNERLWAWESWRSEVGKQLR

PLYEEYVVLKNEMARANHYEDYGDYWRGDYEVNGVDGYDYSRGOQLIEDVEHTFEEIK

PLYEHLHAYVRAKLMNAYPSYISPIGCLPAHLLGDMWGRFWTNLYSLTVPFGQKPNID

VIDAMVDOQAWDAQRIFKEAEKFFVSVGLPNMTOQGFWENSMLTDPGNVOKAVCHPTA

WDLGKGDFRILMCTKVTMDDFLTAHHEMGHIQYDMAYAAQPFLLRNGANEGFHEAV

GEIMSLSAATPKHLKSIGLLSPDFQEDNETEINFLLKOQALTIVGTLPFTYMLEKWRWMVE

KGEIPKDOQWMKKWWEMKREIVGVVEPVPHDETYCDPASLFHVSNDYSFIRYYTRTLYQ

FOFQEALCQAAKHEGPLHKCDISNSTEAGQKLFNMLRLGKSEPWTLALENVVGAKNMN

VRPLLNYFEPLFTWLKDONKNSFVGWSTDWSPYAD

CV27-ACE2 Fusion scFv

MGWSCHLFLVATATGVHSQVQLVESGGGVVQPGRSLRLSCAASGFTFSSYAMHWVR

QAPGKGLEWVALISYDGSNKYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYC
ARSFGGSYYYGMDVWGQGTTVTASGGGGSGGGGSGGGGSQSALTQPASVSGSPGQSIT
ISCTGTSSDVGGYNYVSWYQQHPGKAPKLMIYDVSNRPSGVSNRFSGSKSGNTASLTIS

GLQAEDEADYYCSSYTSSSTPYVFGTGTKVGGSGSHHHHHHASTGGGSGGPSGQAGAA

ASEENLYFQGSLFVSNHAYGGSGGEARVSTIEEQAKTFLDKFNHEAEDLEFYQSSLASWN

YNTNITEENVONMNNAGDKWSAFLKEQSTLAOMYPLQEIQONLTVKLOLQALQONGSSV
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LSEDKSKRINTILNTMSTIYSTGKVCNPDNPQECLLLEPGLNEIMANSLDYNERLWAWE

SWRSEVGKQLRPLYEEYVVLKNEMARANHYEDYGDYWRGDYEVNGVDGYDYSRGOQL

IEDVEHTFEEIKPLYEHLHAYVRAKILMNAYPSYISPIGCLPAHLLGDMWGRFWTNLYSL

TVPFGOQKPNIDVTDAMVDOQAWDAQRIFKEAEKFFVSVGLPNMTQGFWENSMLTDPGN

VOKAVCHPTAWDLGKGDFRILMCTKVTMDDFLTAHHEMGHIQYDMAYAAQPFLLRN

GANEGFHEAVGEIMSLSAATPKHLKSIGLLSPDFQEDNETEINFLLKOQALTIVGTLPFTYM

LEKWRWMVFKGEIPKDOQWMKKWWEMKREIVGVVEPVPHDETYCDPASLFHVSNDYS

FIRYYTRTLYQFQFQEALCQAAKHEGPLHKCDISNSTEAGOQKLFNMLRLGKSEPWTLAL

ENVVGAKNMNVRPLLNYFEPLFTWLKDONKNSFVGWSTDWSPYAD

COVAZ2-14-ACE2 Fusion scFv

MGWSCHLFLVATATGVHSQVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAIIWVRQ

APGQGLEWMGGIIPIFGTANYAQKFQGRVTITTDESTSTAYMELSSLRSEDTAVYYCAR
VRYYDSSGYYEDYWGQGTLVTVSSASGGGGSGGGGSGGGGSEIVLTQSPATLSLSPGER
ATLSCRASQSVSSYLAWYQQEPGQAPRLLIYDASNRATGIPARFSGSGSGTDFTLTISSLE
PEDFAVYYCQQRSNWPPMYTFGQGTKVEIKGGSGSHHHHHHASTGGGSGGPSGQAGA

AASEENLYFQGSLFVSNHAYGGSGGEARVSTIEEQAKTFLDKFNHEAEDLEFYQSSLASW

NYNTNITEENVONMNNAGDKWSAFLKEQSTLAOMYPLQEIQNLTVKLOQLQALQONGSS

VLSEDKSKRINTILNTMSTIYSTGKVCNPDNPQECLLLEPGLNEIMANSLDYNERLWAW

ESWRSEVGKQLRPLYEEYVVLKNEMARANHYEDYGDYWRGDYEVNGVDGYDYSRGQ

LIEDVEHTFEEIKPLYEHLHAYVRAKLMNAYPSYISPIGCLPAHLLGDMWGRFWTNLYS

LTVPFGOQKPNIDVTDAMVDOQAWDAQRIFKEAEKFFVSVGLPNMTQGFWENSMLTDPG
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NVOKAVCHPTAWDLGKGDFRILMCTKVTMDDFLTAHHEMGHIQYDMAYAAQPFLLR

NGANEGFHEAVGEIMSLSAATPKHLKSIGLLSPDFQEDNETEINFLLKQALTIVGTLPFTY

MLEKWRWMVFKGEIPKDOQWMKKWWEMKREIVGVVEPVPHDETYCDPASLFHVSNDY

SFIRYYTRTLYQFOQFQEALCQAAKHEGPLHKCDISNSTEAGQKLFNMLRLGKSEPWTLA

LENVVGAKNMNVRPLINYFEPLFTWLKDONKNSFVGWSTDWSPYAD

COV2-2449-ACE2 Fusion scFv

MGWSCHLFLVATATGVHSQVQLVESGGGVVQPGRSLRLSCATSGFTFSSFALHWVRQ

APGKGLEWVTVISDDGNNKYYVDSVKGRFTISRDNSKNTLFLQMNSLRVEDTAIYYCA
RASYNSNWSIGEYFRDWGQGTLVTVSSASGGGGSGGGGSGGGGSDIVMTQSPDSLAVS
LGERATINCKSSQSLLYTSNNKNYLAWYQQKPGQPPKLLIYWASTRESGVPDRFSGSGS
GTDFTLTISSLQAEDVAVYYCQQYYSPPWTFGQGTKVEIKGGSGSHHHHHHASTGGGS

GGPSGQAGAAASEENLYFQGSLFVSNHAYGGSGGEARVSTIEEQAKTFLDKFNHEAED

LEYQSSLASWNYNTNITEENVONMNNAGDKWSAFLKEQSTLAOMYPLOQEIQNLTVKLQ

LOALQONGSSVLSEDKSKRINTILNTMSTIYSTGKVCNPDNPOQECLLLEPGLNEIMANSL

DYNERLWAWESWRSEVGKQLRPLYEEYVVLKNEMARANHYEDYGDYWRGDYEVNG

VDGYDYSRGOQLIEDVEHTFEEIKPLYEHLHAYVRAKIMNAYPSYISPIGCLPAHLLGDM

WGRFWTNLYSLTVPFGQKPNIDVTDAMVDQAWDAQRIFKEAEKFFVSVGLPNMTQGF

WENSMLTDPGNVOKAVCHPTAWDLGKGDFRILMCTKVTMDDFLTAHHEMGHIQYDM

AYAAQPFLLRNGANEGFHEAVGEIMSLSAATPKHLKSIGLLSPDFQEDNETEINFLLKOQA

LTIVGTLPFTYMLEKWRWMVFKGEIPKDOQWMKKWWEMKREIVGVVEPVPHDETYCDP




10

11

12

13

14

15

16

17

18

19

20

21

22

ASLFHVSNDYSFIRYYTRTLYQFQFQEALCQAAKHEGPLHKCDISNSTEAGQKLFNMLR

LGKSEPWTLALENVVGAKNMNVRPLLNYFEPLFTWLKDONKNSFVGWSTDWSPYAD

COV2-2143-ACE2 Fusion scFv

MGWSCHLFLVATATGVHSEVQLVESGGGLVQPGGSLRLSCAASGFTVSSNYMSWVR

QAPGKGLEWVSVIYSAGSTYYADSVKGRFSISRDKSKNTLYLOQMNSLRAEDTAVYYCA
KEGGSGSLRYYYYGMDVWGQGTTVTVSSASGGGGSGGGGSGGGGSQSVVTQPPSASG
TPGQRVTISCSGSSSNIGYNIVNWYQQLPGTAPKLLIYSNNQRPSGVPDRFSGSKSGTSAS
LSISGLQSEDEADYYCAAWDDSLNGY VFGTGTKVTVLGGSGSHHHHHHASTGGGSGGP

SGQAGAAASEENLYFQGSLFVSNHAYGGSGGEARVSTIEEQAKTFLDKFNHEAEDLEY

QSSLASWNYNTNITEENVONMNNAGDKWSAFLKEQSTLAOMYPLOQEIONLTVKLQLQ

ALQONGSSVLSEDKSKRINTILNTMSTIYSTGKVCNPDNPQECLLLEPGLNEIMANSLDY

NERLWAWESWRSEVGKQLRPLYEEYVVLKNEMARANHYEDYGDYWRGDYEVNGVD

GYDYSRGQLIEDVEHTFEEIKPLYEHLHAYVRAKLMNAYPSYISPIGCLPAHLLGDMWG

RFWTNLYSLTVPFGOKPNIDVTDAMVDOQAWDAQRIFKEAEKFFVSVGLPNMTQGFWE

NSMLTDPGNVOKAVCHPTAWDLGKGDFRILMCTKVTMDDFLTAHHEMGHIQYDMAY

AAQPFLLRNGANEGFHEAVGEIMSLSAATPKHLKSIGLLSPDFOEDNETEINFLLKQALTI

VGTLPFTYMLEKWRWMVFKGEIPKDOQWMKKWWEMKREIVGVVEPVPHDETYCDPAS

LFHVSNDYSFIRYYTRTLYQFQFOQEALCQAAKHEGPLHKCDISNSTEAGQKLFNMLRLG

KSEPWTLALENVVGAKNMNVRPLLNYFEPLFTWLKDOQONKNSFVGWSTDWSPYAD
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Signal Peptide

Hexa-His tag

TEYV Site

ACE2

COV2-2449-L.C-ACE2 Fusion

MGWSCHLFLVATATGVHSDIVMTQSPDSLAVSLGERATINCKSSQSLLYTSNNKNYLA

WYQQKPGQPPKLLIYWASTRESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQYYS
PPWTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDN
ALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNR
GECGGSGSHHHHHHASTGGGSGGPSGQAGAAASEENLYFQGSLFVSNHAYGGSGGEA

RVSTIEEQAKTFLDKFNHEAEDLFYQSSLASWNYNTNITEENVONMNNAGDKWSAFLK

EQSTLAOMYPLOEIONLTVKLQLOALQONGSSVLSEDKSKREINTILNTMSTIYSTGKVC

NPDNPOQECLLLEPGLNEIMANSLDYNERLWAWESWRSEVGKQLRPLYEEYVVLKNEM

ARANHYEDYGDYWRGDYEVNGVDGYDYSRGQLIEDVEHTFEEIKPLYEHLHAYVRAK

LMNAYPSYISPIGCLPAHLLGDMWGRFWTNLYSLTVPFGQKPNIDVTDAMVDQAWDA

QRIFKEAEKFFVSVGLPNMTQGFWENSMLTDPGNVOQKAVCHPTAWDLGKGDFRILMCT

KVTMDDFLTAHHEMGHIQYDMAYAAQPFLLRNGANEGFHEAVGEIMSLSAATPKHILK

SIGLLSPDFQEDNETEINFLLKQALTIVGTLPFTYMLEKWRWMVFKGEIPKDQWMKKW

WEMKREIVGVVEPVPHDETYCDPASLFHVSNDYSFIRYYTRTLYQFQFQEALCQAAKHE
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GPLHKCDISNSTEAGOKLFNMLRLGKSEPWTLALENVVGAKNMNVRPLLNYFEPLFTW

LKDONKNSFVGWSTDWSPYAD

Signal Peptide

Knob/Hole Mutations

CrossMADb Swaps

COV2-2449-HC-Knob

MGWSCHLFLVATATGVHSQVQLVESGGGVVQPGRSLRLSCATSGFTFSSFALHWVRQ

APGKGLEWVTVISDDGNNKYYVDSVKGRFTISRDNSKNTLFLOQMNSLRVEDTAIYYCA
RASYNSNWSIGEYFRDWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY
FPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNT
KVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHE
DPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
KALPAPIEKTISKAKGQPREPQVYTLPPCRDELTKNQVSLWCLVKGFYPSDIAVEWESNG
QPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSL

SPGK

CV10-LC-CrossMAb

MGWSCHLFLVATATGVHSEIVLTQSPGTLSLSPGERATLSCRASQSVSSIYLAWYQQK

PGQAPRLLIYGASSRATGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYAGSPWTFGQ



10

11

12

13

14

GTKVEIKSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVH

TFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSC

CV10-HC-CrossMAb-Hole

MGWSCHLFLVATATGVHSQVQLQESGPGLVKPSETLSLTCNVSGGSISSYYWSWIRQP

PGKGLEWIGYIYYSGSTNYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARGFD

YWGQGTLVTVSSASVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVOWKVDNA

LOSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRG

ECDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY
VDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTI
SKAKGQPREPQVCTLPPSRDELTKNQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTP

PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK



Tables:

Supplementary Table 1 — live virus neutralization

Wuhan-1 BA.2 50%
. BA.1 50%
Inhibitor 50°/;|\SIJPE CPE nM CPE nM
scFv-based ReconnAbs
CV10 8.1 29 56
Cv27 3.3 306 211
2449 10 101 57
IgG-based ReconnAb
CrossMab 21 171 106
CrossMADb 375 346 >500.00
+ TEV
Scale
<200nM | >200nM

coNO»nn b~

Supplementary Table 1 — ICso values from a limiting dilution live SARS-CoV-2 neutralization assay shows ReconnAbs
neutralize live viruses as expected. Cytopathic effect (CPE) was scored as binary, either infection or no infection and
ICs0 was calculated using the Spearman-Karber method. Data presented is the average of 3 assays, if one assay was
above the limit of detection, the average was computed assuming the limit of detection was the value.





