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Supplementary Figure Legends

hCoV-19-ltaly-VR_20COV21-37/1-29767 21355 GTTGTCTTCCTATTCTTTATTTGACATGAGTAAATTTCCCCTTAARITTAAGGGGTACTGCTGTTATGTCTYT!
Recombinant_clone_Bat_SARS-CoV/1-29750 21304 ATTGTCTTCCTATTCATTATTTCGACATCAGCAAATTTCCTCTTAARITTAAGAGGAACAGCTGTTATCTCTETHIAAMCAGAATCAAATCAATCARQATCATTTART
Bat_SARS_coronavirus_HKU3-1/1-29728 21281 ATTGTCTTCCTATTCATTATTTGACATGAGCAAATTTCCTCTTAAMTTAAGAGGAACAGCTGTTATGTCTTRIAALIGAGAAT CAAATCAATCGAMATGATTTAMT
bat_SARS_coronavirus_HKU3-3/1-29711 21264 ATTGTCTTCCTATTCATTATTTCGACATCAGCAAATTTCCTCTTAARTTAAGCAGCGAACAGCTGTTATCTCTTRIAARIGAGAATCAAATCAATCAMATCATTTAET
bat_SARS_coronavirus_HKU3-2/1-29687 21264 ATTGTCTTCCTATTCATTATTTGACATCAGCAAATTTCCTCTTAAMTTAAGAGGAACAGCTGTTATCTCTTRAARICAGAATCAAATCAATGCAMATCATTTAET
Bat_SARS_coronavirus_Rp3/1-29736 21296 ATTGTCTTCCTATTCACTATTCGACATGAGCAAATTCCCTCTTAARNTTAAGGGGGACTGCTGTGATGTCTMTEIAALNIGAGAATCAAATCAATGAMATGATTTANT

21407
21384
21367
21367

HAABICAAGGTCAAATCAATGAPATCATTTTHT 21458
21399

Consensus

ATTCTCTTCCTATTCATTATTTCGACATCAGCAAATTTCCTCTTAA+TTAAGCAGCAACAGCTCGTTATCTCTTTAAAAGAGAATCAAATCAATCA+ATCATTTACT

hCoV-19-ltaly-VR_20COV21-37/1-29767 21468 CTAARICCTAGCACTTATAATTAGAGAAAACAABAGCAGTTCTATIITCTAGTGATGTTCTTGTYAACAACTAAACGAAC -~~~ mmm e e x AATGTTTGTTTTTCTT 21560
Recombinant_clone_Bat_SARS-CoV/1-29750 21417 AAAARIGGTAGGCTTATCATTAGAGAAAACAAACAGTTCTECTIITCAAGTCGATATTCTTGTIHAACAACTAAACCAACATGAAAATTTTAATTTTTGCTTTCTTA 21520
Bat_SARS_coronavirus_HKU3-1/1-29728 21394 AAAAMGGTAGGCTTATCATTAGAGAAAACAARIAGAGTTGTEIGT[MTCAAGTGATATTCTTGTMAACAACTAAACGAACATGAAAATTTTAATTTTTGCTTTCTTA 21497
bat_SARS_coronavirus_HKU3-3/1-29711 21377 AAAAMGGTAGGCTTATCATTAGAGAAAACAARIAGAGTTGTRIGT@T CAAGTGATATTCTTGTMAACAACTAAACGCGAACATGAAAATTTTAATTTTTGCTTTCTTA 21480
bat_SARS_coronavirus_HKU3-2/1-29687 21377 AAAAMGGTAGGCTTATCATTAGAGAAAACAARIAGAGTTGTEIGTMT CAAGTGATATTCTTGTMAACAACTAAACGAACATGAAAATTTTAATTTTTGCTTTCTTA 21480
Bat_SARS_coronavirus_Rp3/1-29736 21409 AAAARIGGTAGACTTATCATTAGGGAAAACAAMAGAGTTGCTMCTMTCAAGTCGATATTCTTCTIHAACAACTAAACCAACATGCAAAATTTTAATTCTTGCTTTCCTA 21512

Consensus

AAAA+CCTACCCTTATCATTACAGCAAAACAA+ACACTTCTACTCTCAAGTCGATATTCTTCOT+AACAACTAAACCAACATCAAAATTTTAATTTTTCCTTTCTTA

Recombinant_clone_Bat_SARS-CoV/1-29750 21417 AAAABIGGTAGGCTTATCATTAGCAGAAAACAAMAGCAGTTGTECTIITCAAGTGATATTCTTCTIHAACAACTAAACCAACATGCAAAATTTTAATTTTTGCTTTCTTA 21520
Bat_SARS_coronavirus_HKU3-1/1-29728 21394 AAAAMGGTAGGCTTATCATTAGAGAAAACAAYAGAGTTGTRIGTMTCAAGTGATATTCTTGTMAACAACTAAACGAACATGAAAATTTTAATTTTTGCTTTCTTA 21497
bat_SARS_coronavirus_HKU3-3/1-29711 21377 AAAAMGGTAGGCTTATCATTAGAGAAAACAAMACGAGTTGTRICTEMT CAAGTGATATTCTTCTMAACAACTAAACGAACATGAAAATTTTAATTTTTGCTTTCTTA 21480
bat_SARS_coronavirus_HKU3-2/1-29687 21377 AAAAMGGTAGGCTTATCATTAGAGAAAACAAYAGAGTTGTRIGTMTCAAGTGATATTCTTGTMAACAACTAAACGAACATGAAAATTTTAATTTTTGCTTTCTTA 21480

hCoV-19-ltaly-VR_20C0V21-37/1-29767 21468 GTAARIGCTACACTTATAATTAGAGCAAAACAAAGCAGTTGTIATHITCTAGTGATCGTTCTTGTAACAACTAAACGAAC - AATGTTTGTTTTTCTT 21560
Bat_SARS_coronavirus_Rp3/1-29736 21409 AAAARIGGTAGACTTATCATTAGGGAAAACAAMACAGTTGTECTMTCAAGTGATATTCTTGCTIHAACAACTAAACGAACATGAAAATTTTAATTCTTGCTTTCCTA 21512

Consensus
AAAA+GGTAGGCTTATCATTAGAGAAAACAA+AGAGTTGTAGTCTCAAGTGATATTCTTGT+AACAACTAAACGAACATGAAAATTTTAATTTTTIGCTTTCTTA

hCoV-19-ltaly-VR_20C0V21-37/1-29767 22103 CAAAAATCTTAGGGAATTTGTGTTTAAGAATATTCGATGGTTATTTTAAAATATATTCTAAGCACACGCCTATTAATTTAGTGCGTCGATCTCCCTCARMGGTTTTT 22206
Recombinant_clone_Bat_SARS-CoV/1-29750 22042 TAAAGACCTACGTGAGTATGTCTTTAAAAATAGGGATGGCTTTCTGTCTGTCTACCAAACTTATACTGCTGTTAATTTACCCAGAGGACTACCCACEGGTTTCT 22145
Bat_SARS_coronavirus_HKU3-1/1-29728 22019 TAAAGACCTACGTGAGTATGTCTTTAAAAATAGGGATGGCTTTCTGTCTGTCTACCAAACTTATACTGCTGTTAATTTACCCAGAGGACTACCCACGGTTTCT 22122
bat_SARS_coronavirus_HKU3-3/1-29711 22002 TAAAGACCTACGTGAGTATGTCTTTAAAAATAGGGATGGCTTTCTGTCTGTCTACCAAACTTATACTGCTGTTAATTTACCCAGAGGACTACCCACEMGGTTTCT 22105
bat_SARS_coronavirus_HKU3-2/1-29687 22002 TAAAGACCTACGTGAGTATGTCTTTAAAAATAGGGATGGCTTTCTGTCTGTCTACCAAACTTATACTGCTGTTAATTTACCCAGAGGACTACCCACGGTTTCT 22105
Bat_SARS_coronavirus_Rp3/1-29736 22034 TAAAGACCTACGTGAGTATGTCTTTAAGAATCGGGATGGCTTTCTCAGTGTTTACCAAACTTATACAGCTGTTAATTTACCTAGAGGATTACCTATIGGCTTTT 22137

Consensus

TAAAGACCTACCTCAGTATCTCTTTAAAAATAGCCATCCGCTTTCTOGTCTGTCTACCAAACTTATACTCCTGTTAATTTACCCACAGCGACTACCCACGCOTTTCT

22413
22334
22311
22294
22294
22326

hCoV-19-ltaly-VR_20C0V21-37/1-29767 22310 TTCRIGGTTGCGACAGCTGCTGCTGCAGCTTATTATGTGGGTTATCTTCAACCTAGGACTTTTCTATTAAAATATAATCAAAATGCAACCATTACAGATGCTGTAG
Recombinant_clone_Bat_SARS-CoV/1-29750 22231 TTCMAATTTTTTACCAGAAAGTGCTGCTTATTATGTTGGTAATCTTAAATATTCTACCTTCATGCTCCGATTTAATGAAAATGGGACGATCACGGATGCTGTAG
Bat_SARS_coronavirus_HKU3-1/1-29728 22208 TTCYAATTTTTTACCAGAAAGTGCTGCTTATTATGTTGGTAATCTTAAATATTCTACCTTCATGCTCCGATTTAATGAAAATGGCGACGATCACGGATGCTGTAG
bat_SARS_coronavirus_HKU3-3/1-29711 22191 TTCYAATTTTTTACCAGAAAGTGCTGCTTATTATGTTGGTAATCTTAAATATTCTACCTTCATGCTCCGATTTAATGAAAATGGGACGATCACGGATGCTGTAG
bat_SARS_coronavirus_HKU3-2/1-29687 22191 TTCYAATTTTTTACCAGAAAGTGCTGCTTATTATGTTGGTAATCTTAAATATTCTACCTTCATGCTCCGATTTAATGCAAAATGGCGACGATCACGGATGCTGTAG
Bat_SARS_coronavirus_Rp3/1-29736 22223 TTCHAATTTCCTACCAGAAAGTGCTGCTTATTATGTTGGTAATTTAAAATACACCACTTTCATGCTTAGTTTTAATGAAAATGGGACTATTACCAATGCTATTG

Consensus

TTCTAATTTTTTACCAGAAAGTCCTGCTTATTATGTTCCTAATCTTAAATATTCTACCTTCATCCTCCCATTTAATCAAAATCCCACCATCACGCATGCTGTAG

Recombinant_clone_Bat_SARS-CoV/1-29750 24016 MTACAC®MGCTGCGCTAGTTAGTGGTACTGCTACGGCGGGCTGGACGTTTGGTGCAGGTGCAGCTCTTCAAATACCATTTGCTATGCAAATGGCTTATAGGTTTA 24119
Bat_SARS_coronavirus_HKU3-1/1-29728 23993 ITACACHIGCTGCGCTAGTTAGTGGTACTGCTACGGCGGGCTGGACGTTTGGTGCAGGTGCAGCTCTTCAAATACCATTTGCTATGCAAATGGCTTATAGGTTTA 2409
bat_SARS_coronavirus_HKU3-3/1-29711 23976 RITACACRIGCTGCGCTAGTTAGTGGTACTGCTACGGCGGGCTGGACGTTTGGTGCAGGTGCAGCTCTTCAAATACCATTTGCTATGCAAATGGCTTATAGGTTTA 24079
bat_SARS_coronavirus_HKU3-2/1-29687 23976 ITACACRIGCTGCGCTAGTTAGTGGTACTGCTACGGCGGGCTGGACGTTTGGTGCAGGTGCAGCTCTTCAAATACCATTTGCTATGCAAATGGCTTATAGGTTTA 24079
Bat_SARS_coronavirus_Rp3/1-29736 24005 MTACACHMGCTGCCCTTGTCAGTGGTACTGCTACTGCTGGCTGGACGTTCGGTGCAGGATCTGCTCTTCAAATACCCTTTGCTATGCAAATGGCATATAGGTTTA 24108

hCoV-19-ltaly-VR_20COV21-37/1-29767 24161TACACTCTCCACTCTTACCCCCTACAATCACTTCTCCTTCCACCTTTCCTCCACCTCCTCCATTACAAATACCATTTCCTATCCAAATCCCTTATACCTTTA 24264

Consensus

ATACACAGCTGCCGCTAGTTAGTCCGTACTGCTACGCCCCGGCTCGCACCTTTGOTGCAGGTGCAGCTCTTCAAATACCATTTGCTATGCAAATGCCTTATAGGTTTA

Figure S1. Specific markers used to build the full-length Bat-SCoV infectious clone.
Full size of the Figure 2B that highlights in violet specific markers used to build a
recombinant spike between the Bat-SCoVs genomes HKU3 and RP3. In the hCoV-19-
Italy-VR sequence most of these markers’ sites are not present, while are similar to the wilt

type virus HKU3 and RP3.



8J01_spike/1-3768 1872 AACAA] CCAGACTICA. C| C C 1978
Chimeric_8J01_in_Rp3_45-608/1-3726 1830 ACAAA ICCAAACAC C! C| C 1936
Bat_Sars_Rp3_spike/1-3726 1830 ACAAA ICCAAACAC C! C| C 1936
Chimer8J01_in_Rp3_424-494/1-3726 1830 IGGAACAAA! ICCAAACAC C C C 1936
CoV-19_Pangolin/1-29825 23442 A CAAA CAAACGC C C cC 23548
CoV_RaTG13/1-29855 23458 A CTAA CAAACAC (4 C cC 23564
hCoV-19_Italy_VR/1-29767 23459 a ctaa caaacac < < :Ia 23565
SARS-CoV-2_WU/1-29903 23476 A CTAA CAAACAC C CAACAACHIC C 23582

Consensus

+GC++CAAATGTTTT+CAAACAC+TGCAGGCTGT+T+ATAGG+GCTGAACATGT+AA+A++TCCTATCGAGTGTGACATACCTATTGCGTGC+GGCAT+TGTGCTAGTT

Occupancy
8J01_spike/1-3768 1979 ACCARACAGTRECERRAR - - - - ---- -~ [CCAAAAAS C: 2073
Chimeric_8J01_in_Rp3_45-608/1-3726 1937 ACCA! CAGAAA © 2031
Bat_Sars_Rp3_spike/1-3726 1937 ACCA| CAGAAA C. 2031
Chimer8J01_in_Rp3_424-494/1-3726 1937 ACCA’ CTTC CAGAAA C C 2031
CoV-19_Pangolin/1-29825 23549 ARICA CAAGTCAA CC C 23643
CoV_RaTG13/1-29855 23565 ARRCA] = CCAGTCAA CC C 23659
hCoV-19_ltaly_VR/1-29767 23566 afficaga c :Ic cl:.c.u < cflagticaa cc c 23672
SARS-CoV-2_WU/1-29903 23583 AlC C C CEcC (CAC C CAA ICCTACAC C. 23689

Consensus

A+CA+AC++AT+CTAATTCTCCTCGCCGGCG+ACGTAGTCTAG+T++T+AATCCATT+T+CC+TACACTATCTC++TTGCTGCAGAAAATTCA+TTGCTTAT+CTAAT

Occupancy
8J01_spike/1-3768 2074 AACACCA ICATTACTACA] AA C! ICTAAAACCTECC! 2180
Chimeric_8J01_in_Rp3_45-608/1-3726 2032 AARRCAA C ICTAAAACATC 2138
Bat_Sars_Rp3_spike/1-3726 2032 AARECAA C [CTAAAACATC A 2138
ChimerBJO1_in_Rp3_424-494/1-3726 2032 AARECAA C ICTAAAACATC A 2138
CoV-19_Pangolin/1-29825 23644 AACTCTA ACCAC| A CAAAGACATCA A 23750
CoV_RaTG13/1-29855 23660 AACECIRA ACCAC] A CAAAGACATC| C A 23766
hCoV-19_ltaly_VR/1-29767 23673 aa cicial acccacaaa accacagaaa accaagacafica a a 23779
SARS-CoV-2_WU/1-29903 23690 AACICIA CCCACAA, ACCACAGAA CCA. CATCA 2379

Consensus

Figure S2. Polybasic cleavage site in two chimeric spikes from BJ01 and RP3.
Multiple sequence alignment performed with ClustalW and visualised with JalView show
the differences in the polybasic cleavage site between chimeric Spikes (BJ01 and RP3)

generated in the laboratory (line 2 and 4) compared with other SARS-CoV sequences.



Chimeric_spike_8J01_in_Rp3_45-608/1-3726
hCoV-19-Italy-VR_20COV21-37/1-29767
Chimeric_Spike_8J01_in_Rp3/1-3726
SARS-CoV-19_Wuhan_/1-29903
hCoV-19_Pangolin/1-29825

Consensus

Chimeric_spike_BJ01_in_Rp3_45-608/1-3726
hCoV-19-Italy-VR_20COV21-37/1-29767
Chimeric_Spike_BJO1_in_Rp3/1-3726
SARS-CoV-19_Wuhan_/1-29903
hCoV-19_Pangolin/1-29825

Consensus

Chimeric_spike_8J01_in_Rp3_45-608/1-3726
hCoV-19-Italy-VR_20COV21-37/1-29767
Chimeric_Spike_8J01_i Ap3/l'3726
SARS-CoV-19_Wuhan_
hCoV-19_Pangolin/1- 29525

Consensus

Chimeric_spike_BJ01_in_Rp3_45-608/1-3726
hCoV-19-Italy-VR_20COV21-37/1-29767
Chimeric_Spike_8J01_in_Rp3/1-3726
SARS-CoV-19_Wuhan_/1-29903
hCoV-19_Pangolin/1-29825

Consensus

Chimeric_spike_BJ01_in_Rp3_45-608/1-3726
hCoV-19-Italy-VR_20COV21-37/1-29767
Chimeric_Spike_8J01_in_Rp3/1-3726
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hCoV-19_Pangolin/1-29825

Consensus

Chimeric_spike_8J01_in_Rp3_45-608/1-3726
hCoV-19-Italy-VR_20COV21-37/1-29767
Chimeric_Spike_8J01_in_Rp3/1-3726
SARS-CoV-19_Wuhan_/1-29903
hCoV-19_Pangolin/1-29825

Consensus

Chimeric_spike_BJ01_in_Rp3_45-608/1-3726
hCoV-19-ltaly-VR_20COV21-37/1-29767
Chimeric_Spike_8J01_in_Rp3/1-3726
SARS-CoV-19_Wuhan_/1-29903
hCoV-19_Pangolin/1-29825

Consensus

Chimeric_spike_B8J01_in_Rp3_45-608/1-3726
hCoV-19-Ntaly-VR_20C0V21-37/1-29767
Chimeric_Spike_BJ01_in_Rp3/1-3726
SARS-CoV-19_ Wuhan_/1-29903
hCoV-19_Pangolin/1-29825

Consensus

Chimeric_spike_8J01_in_Rp3_45-608/1-3726
hCoV-19-Italy-VR_20COV21-37/1-29767
Chimeric_Spike_8J01_in_Rp3/1-3726
SARS-CoV-19_Wuhan_/1-29903
hCoV-19_Pangolin/1-29825

Consensus.

Chimeric_spike_BJ01_in_Rp3_45-608/1-3726
hCoV-19-Italy-VR_20COV21-37/1-29767
Chimeric_Spike_8J01_in_Rp3/1-3726
SARS-CoV-19_Wuhan_/1-29903
hCoV-19_Pangolin/1-29825

Consensus

Chimeric_spike_BJ01_in_Rp3_45-608/1-3726
hCoV-19-Italy-VR_20COV21-37/1-29767
Chimeric_Spike_8J01_in_Rp3/1-3726
SARS-CoV-19_Wuhan_/1-29903
hCoV-19_Pangolin/1-29825

Consensus.

Chimeric_spike_BJ01_in_Rp3_45-608/1-3726
hCoV-19-Italy-VR_20COV21-37/1-29767
Chimeric_Spike_8J01_in_Rp3/1-3726
SARS-CoV-19_Wuhan_/1-29903
hCoV-19_Pangolin/1-29825

Consensus
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Figure S3. Full alignment between chimeric BJ01-RP3 and other Sars-CoV-2.

Alignment of two chimeric spikes (two different BJO1 aminoacidic sequence (424-494; 45-

608) into the RP3) with the SARS-CoV 2 isolated in Italy and Wuhan and from the

Pangolin.
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Figure S4. Full alignment between chimeric BJ01-RP3 and other Sars-CoV-2.

Alignment of two chimeric spikes (two different BJO1 aminoacidic sequence (424-494; 45-

608) into the RP3) with the SARS-CoV 2 isolated in Italy and Wuhan and from the

Pangolin.
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Figure S5. Full alignment between chimeric BJ01-RP3 and other Sars-CoV-2.
Alignment of two chimeric spikes (two different BJO1 aminoacidic sequence (424-494; 45-
608) into the RP3) with the SARS-CoV 2 isolated in Italy and Wuhan and from the

Pangolin.
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Figure S6. RS barcodes map in high resolution and full size. This image is the same
image of the Figure 2A and can be usefully to read the labels of the RSs reported on the

right of the image.
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Figure S7. 300 bp RSs barcode map in high resolution and full size. 300 bp. This
image is the same image of the Figure 2B and can be usefully to read the labels of the

RSs reported on the right of the image.
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is the same image of the Figure 2D and can be usefully to read the labels of the RSs

reported on the right of the image.
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Figure S9. Genomic organization of the SARS-CoV-2 ORFs. The image shows the
unique RSs position found in these genomes. Grey bars show position of the unique RSs
of the Human SARS-CoV-2, blue bars show the shared RSs found in the last part (20000-
30000bp) of the genome, the pink bars show the shared RSs in the middle region (400-
20000bp) of the genome and the yellow bar show shared RS in the first part (0-400bp) of

the genome.



Supplementary Tables

Tables S1
icSARS-C7 seq e SARS-CoV Urbani seq e
GCCATAATGGC GCCAGCGTGGC TGCCCAAGAGGC GCCCTCCTGGC GCCTACACGGC GCCATAATGGC GCCAGCGTGGT TGCCCAGGAGGC GCATTGCTTGC GCCTACACTGC
hCoV-19-Italy-Vr not found not found not found not found not found not found 8764 not found not found not found
Sars-CoV-19 Wuhan not found not found not found not found not found not found 8781 not found not found not found
hCoV-19 Pangolin not found not found not found not found not found not found not found not found not found not found
Bat CoV RaTG13 not found not found not found not found not found not found not found not found not found not found

Table S1. Bgll sites in different virus genomes. The table summarize Bgll restriction
sites in recombinant icSARS-C7 clone and in wild type SARS-CoV Urbani and compare

these sequences in four different SARS-CoV-2 genomes.

Tables S2

Bgll restriction sites

Mutant Sars cov Urbani MA15

SHC014 spike hCoV 19 Italy VR Sars CoV 19 Wuhan Bat-Cov-raTG13
12.366 bp 28.944 bp 29.063 bp /
6.854 bp 823 bp 840 bp 825 bp
4.330 bp
3.362 bp
2.816 bp

Table S2. Genomic position of the Bgll restriction sites. As expected, most of these
sites are present in the mutant recombinant viruses. The only two Bgll sites present hCoV-
19-ltaly-VR and in the SARS-CoV-19 Wuhan are located in a different genomic area
compared to the recombinant viruses. The Bgll site at +/-820 bp was also found in the Bat-
CoV-raTG13, suggesting once again the similarity between these two viruses and a

possible shared ancestor.



