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Fig. S1. Mutations in spike genome of SARS-CoV-2 variants analysed. 
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Fig. S2. Coverage map of peptides whose HDX was followed for comparing Wuhan and G614 spikes. The signal peptide (residues 1-13) is indicated but not present in the protein analyzed. The figure was generated with MS Tools1.
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Fig. S3. Difference plot illustrating the difference in HDX between Wuhan and G614 spikes (light blue line: 4 s on ice, orange line: 20 s on ice, grey line: 15 s at 23 °C, yellow line: 1 min at 23 °C, green line: 10 min at 23 °C, violet line: 100 min at 23 °C, dark blue line: 360 min at 28 °C). Residues comprising a region with significant differences in HDX are indicated. The peptides are arranged according to their peptide centre residue. A dotted grey line indicates the 98% CI as a threshold for significance. The top bar shows spike subdomains. The black dot indicates the position of D614G substitution. 
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Fig. S4. Coverage map of peptides whose HDX was followed in alpha spike (apo state). The signal peptide (residues 1-13) is indicated but not present in the protein analyzed. The figure was generated with MS Tools.



[image: Background pattern, timeline

Description automatically generated]
Fig. S5. Coverage map of peptides whose HDX was followed in beta spike (apo state). The signal peptide (residues 1-13) is indicated but not present in the protein analyzed. The figure was generated with MS Tools.
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Fig. S6. Coverage map of peptides whose HDX was followed in delta spike (apo state). The signal peptide (residues 1-13) is indicated but not present in the protein analyzed. The figure was generated with MS Tools.
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Fig. S7. Coverage map of peptides whose HDX was followed in omicron spike (apo state). The signal peptide (residues 1-13) is indicated but not present in the protein analyzed. The figure was generated with MS Tools.
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Fig S8. Difference plot illustrating the difference in HDX between alpha and G614 spikes (light blue line: 4 s on ice, orange line: 20 s on ice, grey line: 15 s at 23 °C, yellow line: 1 min at 23 °C, green line: 10 min at 23 °C, violet line: 100 min at 23 °C, dark blue line: 360 min at 28 °C). Residues comprising a region with significant differences in HDX are indicated according to residue numbering of G614 spike. The peptides are arranged according to their peptide centre residue. A dotted grey line indicates the 98% CI as a threshold for significance. The top bar shows spike subdomains. The black dot indicates the position of D614G substitution, whereas the red dots indicate the position of the other residue changes.



[image: ]Fig S9. Difference plot illustrating the difference in HDX between beta and G614 spikes (light blue line: 4 s on ice, orange line: 20 s on ice, grey line: 15 s at 23 °C, yellow line: 1 min at 23 °C, green line: 10 min at 23 °C, violet line: 100 min at 23 °C, dark blue line: 360 min at 28 °C). Residues comprising a region with significant differences in HDX are indicated according to residue numbering of G614 spike. The peptides are arranged according to their peptide centre residue. A dotted grey line indicates the 98% CI as a threshold for significance. The top bar shows spike subdomains. The black dot indicates the position of D614G substitution, whereas the red dots indicate the position of the other residue changes.
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Fig S10. Difference plot illustrating the difference in HDX between delta and G614 spikes (light blue line: 4 s on ice, orange line: 20 s on ice, green line: 10 min at 23 °C, dark blue line: 360 min at 28 °C). Residues comprising a region with significant differences in HDX are indicated according to residue numbering of G614 spike. The peptides are arranged according to their peptide centre residue. A dotted grey line indicates the 98% CI as a threshold for significance. The top bar shows spike subdomains. The black dot indicates the position of D614G substitution, whereas the red dots indicate the position of the other residue changes.
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Fig S11. Difference plot illustrating the difference in HDX between omicron and G614 spikes (light blue line: 4 s on ice, orange line: 20 s on ice, grey line: 15 s at 23 °C, yellow line: 1 min at 23 °C, green line: 10 min at 23 °C, violet line: 100 min at 23 °C, dark blue line: 360 min at 28 °C). Residues comprising a region with significant differences in HDX are indicated according to residue numbering of G614 spike. The peptides are arranged according to their peptide centre residue. A dotted grey line indicates the 98% CI as a threshold for significance. The top bar shows spike subdomains. The black dot indicates the position of D614G substitution, whereas the red dots indicate the position of the other residue changes.
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Fig. S12. Conformational dynamics of Wuhan, G614, alpha, beta, delta and omicron spikes. Selected peptide segments are coloured on the structure of G614 spike with one protomer erected (PDB: 7bnn) in blue-to-green scale according to the percentage of deuterium uptake at selected time points (and an average of them) relative to the uptake of the maximally labelled control. Red squares frame protein regions displaying common effects in spike variants (in the protomer where they are better visible and at the time point when they more clearly manifest). Figures were generated with MS Tools and Jmol.
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Fig. S13. Heatmap of Wuhan spike for time points 20 s on ice (~2 s at 23 °C), 10 min at 23 °C and 360 min at 28 °C (~10 h at 23 °C). Selected peptide segments are coloured according to the percentage of deuterium uptake relative to the maximally labelled control. Peptide segments manifesting HDX in the NTD of spike variants are framed in black. The figure was generated with MS Tools.
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Fig. S14. Heatmap of G614 spike for time points 20 s on ice (~2 s at 23 °C), 10 min at 23 °C and 360 min at 28 °C (~10 h at 23 °C). Peptide segments are coloured according to the percentage of deuterium uptake relative to the maximally labelled control. Selected peptide segments manifesting increased HDX in the NTD of spike variants are framed in black. The figure was generated with MS Tools.
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Fig. S15. Heatmap of alpha spike for time points 20 s on ice (~2 s at 23 °C), 10 min at 23 °C and 360 min at 28 °C (~10 h at 23 °C). Selected peptide segments are coloured according to the % of uptake relative to the maximally labelled control. Sequence was adapted to the residue numbering of G614 spike. Peptide segments manifesting increased HDX in the NTD of spike variants are framed in black. The figure was generated with MS Tools.
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Fig. S16. Heatmap of beta spike for time points 20 s on ice (~2 s at 23 °C), 10 min at 23 °C and 360 min at 28 °C (~10 h at 23 °C). Selected peptide segments are coloured according to the % of uptake relative to the maximally labelled control. Sequence was adapted to the residue numbering of G614 spike. Peptide segments manifesting increased HDX in the NTD of spike variants are framed in black. The figure was generated with MS Tools.
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Fig. S17. Heatmap of delta spike for time points 20 s on ice (~2 s at 23 °C), 10 min at 23 °C and 360 min at 28 °C (~10 h at 23 °C). Selected peptide segments are coloured according to the % of uptake relative to the maximally labelled control. Sequence was adapted to the residue numbering of G614 spike. Peptide segments manifesting increased HDX in the NTD of spike variants are framed in black. The figure was generated with MS Tools.
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Fig. S18. Heatmap of omicron spike for time points 20 s on ice (~2 s at 23 °C), 10 min at 23 °C and 360 min at 28 °C (~10 h at 23 °C). Selected peptide segments are coloured according to the % of uptake relative to the maximally labelled control. Sequence was adapted to the residue numbering of G614 spike. Peptide segments manifesting increased HDX in the NTD of spike variants are framed in black. Figure was generated with MS Tools.
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Fig. S19. Coverage map of peptides whose HDX was followed for ACE2 in apo state and in complex with spikes. The signal peptide (residues 1-18) is indicated but not present in the protein analyzed. The figure was generated with MS Tools.
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Fig S20. Difference plot illustrating the difference in HDX between ACE2 in complex with Wuhan spike and ACE2 alone (light blue line: 4 s on ice, orange line: 20 s on ice, grey line: 15 s at 23 °C, yellow line: 1 min at 23 °C, green line: 10 min at 23 °C, violet line: 100 min at 23 °C, dark blue line: 360 min at 28 °C). Peptide segments of interest are highlighted. The peptides are arranged according to their peptide centre residue. A dotted grey line indicates the 98% CI as a threshold for significance and a dotted black line the 99% CI as a threshold for significance.
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Fig S21. Difference plot illustrating the difference in HDX between ACE2 in complex with G614 spike and ACE2 alone (light blue line: 4 s on ice, orange line: 20 s on ice, grey line: 15 s at 23 °C, yellow line: 1 min at 23 °C, green line: 10 min at 23 °C, violet line: 100 min at 23 °C, dark blue line: 360 min at 28 °C). Peptide segments of interest are highlighted. The peptides are arranged according to their peptide centre residue. A dotted grey line indicates the 98% CI as a threshold for significance and a dotted black line the 99% CI as a threshold for significance.
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Fig S22. Difference plot illustrating the difference in HDX between ACE2 in complex with alpha spike and ACE2 alone (light blue line: 4 s on ice, orange line: 20 s on ice, grey line: 15 s at 23 °C, yellow line: 1 min at 23 °C, green line: 10 min at 23 °C, violet line: 100 min at 23 °C, dark blue line: 360 min at 28 °C). Peptide segments of interest are highlighted. The peptides are arranged according to their peptide centre residue. A dotted grey line indicates the 98% CI as a threshold for significance and a dotted black line the 99% CI as a threshold for significance.
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Fig S23. Difference plot illustrating the difference in HDX between ACE2 in complex with beta spike and ACE2 alone (light blue line: 4 s on ice, orange line: 20 s on ice, grey line: 15 s at 23 °C, yellow line: 1 min at 23 °C, green line: 10 min at 23 °C, violet line: 100 min at 23 °C, dark blue line: 360 min at 28 °C). Peptide segments of interest are highlighted. The peptides are arranged according to their peptide centre residue. A dotted grey line indicates the 98% CI as a threshold for significance and a dotted black line the 99% CI as a threshold for significance.
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Fig S24. Difference plot illustrating the difference in HDX between ACE2 in complex with delta spike and ACE2 alone (orange line indicates: 20 s on ice, green line: 10 min at 23 °C, dark blue line: 360 min at 28 °C). Peptide segments of interest are highlighted. The peptides are arranged according to their peptide centre residue. A dotted grey line indicates the 98% CI as a threshold for significance and a dotted black line the 99% CI as a threshold for significance.
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Fig S25. Difference plot illustrating the difference in HDX between ACE2 in complex with omicron spike and ACE2 alone (light blue line: 4 s on ice, orange line: 20 s on ice, grey line: 15 s at 23 °C, yellow line: 1 min at 23 °C, green line: 10 min at 23 °C, violet line: 100 min at 23 °C, dark blue line: 360 min at 28 °C). Peptide segments of interest are highlighted. The peptides are arranged according to their peptide centre residue. A dotted grey line indicates the 98% CI as a threshold for significance and a dotted black line the 99% CI as a threshold for significance.
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Fig. S26. ACE2 receptor affinity and avidity of spikes. Plot illustrating cumulative differences in HDX (ΔHDX) between ACE2 and ACE2 in complex with spikes for selected peptides of interests through all time points (delta spike has been excluded as not all time points were sampled). Extended plot of fig. 3 in the main text.
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Fig. S27. Coverage map of peptides whose HDX was followed for studying Wuhan/G614 spike-ACE2 complexes. The signal peptide (residues 1-13) is indicated but not present in the protein analyzed. The figure was generated with MS Tools.
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Fig. S28. Coverage map of peptides whose HDX was followed for studying alpha spike-ACE2 complex. The signal peptide (residues 1-13) is indicated but not present in the protein analyzed. The figure was generated with MS Tools.
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Fig. S29. Coverage map of peptides whose HDX was followed for studying beta spike-ACE2 complex. The signal peptide (residues 1-13) is indicated but not present in the protein analyzed. The figure was generated with MS Tools.
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Fig. S30. Coverage map of peptides whose HDX was followed for studying delta spike-ACE2 complex. The signal peptide (residues 1-13) is indicated but not present in the protein analyzed. The figure was generated with MS Tools.
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Fig. S31. Coverage map of peptides whose HDX was followed for studying omicron spike-ACE2 complex. The signal peptide (residues 1-13) is indicated but not present in the protein analyzed. The figure was generated with MS Tools.
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Fig S32. Difference plot illustrating the difference in HDX between Wuhan spike in complex with ACE2 and Wuhan spike alone (light blue line: 4 s on ice, orange line: 20 s on ice, grey line: 15 s at 23 °C, yellow line: 1 min at 23 °C, green line: 10 min at 23 °C, violet line: 100 min at 23 °C, dark blue line: 360 min at 28 °C). Residues comprising a region with significant differences in HDX are indicated. The peptides are arranged according to their peptide centre residue. A dotted grey line indicates the 98% CI as a threshold for significance. The top bar shows spike subdomains. 
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Fig S33. Difference plot illustrating the difference in HDX between G614 spike in complex with ACE2 and G614 spike alone (light blue line: 4 s on ice, orange line: 20 s on ice, grey line: 15 s at 23 °C, yellow line: 1 min at 23 °C, green line: 10 min at 23 °C, violet line: 100 min at 23 °C, dark blue line: 360 min at 28 °C). Residues comprising a region with significant differences in HDX are indicated. The peptides are arranged according to their peptide centre residue. A dotted grey line indicates the 98% CI as a threshold for significance. The top bar shows spike subdomains. The black dot indicates the position of D614G substitution.
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Fig S34. Difference plot illustrating the difference in HDX between alpha spike in complex with ACE2 and alpha spike alone (light blue line: 4 s on ice, orange line: 20 s on ice, grey line: 15 s at 23 °C, yellow line: 1 min at 23 °C, green line: 10 min at 23 °C, violet line: 100 min at 23 °C, dark blue line: 360 min at 28 °C). Residues comprising a region with significant differences in HDX are indicated (in black with residue numbers of alpha spike and in grey with residue numbers of G614 spike). The peptides are arranged according to their peptide centre residue. A dotted grey line indicates the 98% CI as a threshold for significance. The top bar shows spike subdomains. The black dot indicates the position of D614G substitution, whereas the red dots indicate the position of the other residue changes.
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Fig S35. Difference plot illustrating the difference in HDX between beta spike in complex with ACE2 and beta spike alone (light blue line: 4 s on ice, orange line: 20 s on ice, grey line: 15 s at 23 °C, yellow line: 1 min at 23 °C, green line: 10 min at 23 °C, violet line: 100 min at 23 °C, dark blue line: 360 min at 28 °C). Residues comprising a region with significant differences in HDX are indicated (in black with residue numbers of beta spike and in grey with residue numbers of G614 spike). The peptides are arranged according to their peptide centre residue. A dotted grey line indicates the 98% CI as a threshold for significance. The top bar shows spike subdomains. The black dot indicates the position of D614G substitution, whereas the red dots indicate the position of the other residue changes.
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Fig S36. Difference plot illustrating the difference in HDX between delta spike in complex with ACE2 and delta spike alone (orange line: 20 s on ice, green line: 10 min at 23 °C, dark blue line: 360 min at 28 °C). Residues comprising a region with significant differences in HDX are indicated (in black with residue numbers of delta spike and in grey with residue numbers of G614 spike). The peptides are arranged according to their peptide centre residue. A dotted grey line indicates the 98% CI as a threshold for significance. The top bar shows spike subdomains. The black dot indicates the position of D614G substitution, whereas the red dots indicate the position of the other residue changes.
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Fig S37. Difference plot illustrating the difference in HDX between omicron spike in complex with ACE2 and omicron spike alone (light blue line: 4 s on ice, orange line: 20 s on ice, grey line: 15 s at 23 °C, yellow line: 1 min at 23 °C, green line: 10 min at 23 °C, violet line: 100 min at 23 °C, dark blue line: 360 min at 28 °C). Residues comprising a region with significant differences in HDX are indicated (in black with residue numbers of omicron spike and in grey with residue numbers of G614 spike). The peptides are arranged according to their peptide centre residue. A dotted grey line indicates the 98% CI as a threshold for significance. The top bar shows spike subdomains. The black dot indicates the position of D614G substitution, whereas the red dots indicate the position of the other residue changes.
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Fig. S38. EX1 kinetics in the receptor binding motif (RBM) of spikes in complex with ACE2. From top to bottom: peptide YGFQPTNGVGYQPYRVVVL (495-513) of Wuhan spike; peptide YGFQPTNGVGYQPYRVVVL (495-513) of G614 spike; peptide YGFQPTNGVGYQPYRVVVL (493-511) of delta spike; peptide YGFQPTYGVGYQPYRVVVL (492-510) of alpha spike; peptide YGFQPTYGVGYQPYRVVVL (492-510) of beta spike; peptide YSFRPTYGVGHQPYRVVV (492-509) of omicron spike. From left to right: bubble plots representing the level of deuteration and the relative intensity of the low- and high-mass envelope (binomial fit 1 and binomial fit 2, respectively) for bimodal isotopic distributions and the level of deuteration of the unimodal envelope (unimodal fit), set at 100% intensity, in the ACE2 bound state; peak width of the isotopic distribution (calculated at 50% of Baseline Peak Intensity -BPI) and number of exchangble amides (#NHs), in the bound state; deuterium level of the low-mass envelopes (binomial 1), high-mass envelopes (binomial 2) and unimodal distributions (centroid) in ACE2-bound spike; deuterium level of spikes in apo state (unimodal distributions – centroid). Spectral analysis was conducted with HX-Express22 and graphs were authomatically generated upon fitting the isotopic envelopes shown in fig. S39. Bimodal fit was applied to peptide spectra at time points showing clear features of bimodality and/or enhanced peak width.
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Fig. S39. EX1 kinetics in the receptor binding motif (RBM) of spikes in complex with ACE2. Mass spectra of the representative peptides of the RBM (listed in fig. S38) deconvoluted with bimodal or unimodal fittings with HX-Express 2. A) Mass spectra of peptide of Wuhan, G614 and delta spikes. B) Mass spectra of peptide of alpha, beta and omicron spikes. The horizontal orange lines indicate the distribution width at 50% BPI; the red dots mark the envelope peaks; the vertical green lines indicate the centroid mass; the dark blue lines fit the unimodal envelope distributions deconvoluted with binomial fitting; the green lines fit the low-mass envelope distributions deconvoluted with bimodal fitting; the light blue lines fit the high-mass envelope distributions deconvoluted with bimodal fitting.
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Supplementary tables
HDX summary tables, as per community-based recommendations3
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—: I 995 of 1254 ~ 79%
Total: 995 of 1254 ~ 79%
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—: I 937 of 1253 ~ 75%
Total: 937 of 1253 ~ 75%
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51 452 493 doa dos dec 487 4cn 469 490 491 452 433 404 455 496 497 433 499 500 501 S0z 503 S04 505 596 507 508 509 590 i1 532 553 Si4 545 516 SK7 SKB 5i0 530 591 532 533 594 555 536 527 558 559 530 531 532 543 534 535 536 537 598 539 540

F N F T L P F G R D I T D A V R D P D F G G V. S V I T P
Si1 Si2 543 544 545 546 547 548 549 590 591 562 553 564 595 556 557 558 599 560 561 Se2 593 594 ses sec 67 508 569 590 1 572 573 594 595 596 597 598 599 90 561 562 563 564 565 596 567 568 589 590 591 592 593 So4 595 596 597 598 559 600

G T N T S N O V A V L Y Q G V N C T E V P V A I H A D Q L T P T W R V Y § o 1 G A E H V N N S Y
01 602 603 604 Gos 406 637 608 409 630 X1 6i2 33 614 615 G16 617 618 619 30 621 632 633 634 635 36 627 &35 699 630 631 632 693 634 695 636 637 638 639 640 41 42 43 614 645 646 47 648 49 650 651 652 633 o4 635 636 637 638 699 660

e ¢c p 1 P I G A G I C A S Y o T o T N S P S R A S S V A S o s I I A Y T M S L G A E N S V A Y S N N S I A I P T N F T I
661 662 663 664 665 666 667 668 669 670 671 672 673 674 675 676 677 678 679 680 681 682 683 684 685 686 687 688 689 650 691 692 693 694 695 696 697 698 699 700 701 702 703 704 705 706 707 708 709 710 711 712 713 714 715 716 717 718 719 720

T E M T K T S V D C T M Y I C G D S c s N L L c 1 N T
51 792 733 754 795 786 797 738 7199 7130 191 752 733 734 795 796 7137 738 739 740 741 742 743 144 745 746 747 748 745 7190 191 752 793 754 795 756 7197 798 749 760 761 7192 763 764 765 766 767 768 763 190 L 792 793 194 195 736 197 798 99 780

v F A o V XK o I Y K T P P I K D F G G F N F S o I L P D P S K P S K R S F I E D L L a 1
91 7oz 783 134 795 786 197 788 769 750 751 7oz 793 754 795 796 797 798 799 800 601 6oz 603 634 605 606 G07 808 809 630 631 632 613 634 6x5 616 617 618 610 630 691 652 623 834 635 836 637 698 639 630 631 632 633 634 835 636 637 638 839 640

L G D I A a T V L P P 1 L L A W a A M
41 642 643 644 o45 Gdc 647 648 049 650 691 G52 633 654 6ss 036 697 048 659 040 661 662 063 064 065 066 807 6eB 649 670 691 692 693 674 695 476 697 698 499 6e0 651 662 653 Go4 Ges 846 867 Gen Ge9 690 601 652 493 694 635 856 897 898 499 500

a G Y N s G N o N A O A L
531 so2 903 564 505 506 507 508 569 530 A1 si2 533 sia sis ske Si7 Sim SAo 530 o5l o5z S53 SB4 S35 o36 557 538 559 930 531 Sa2 533 554 595 536 597 548 539 540 S41 42 543 44 543 546 547 548 S99 530 591 552 553 s34 545 S86 537 588 569 560

T LV N F G N v T G R Y 1 A
561 sé2 563 Sea sBs oés Se1 Sen Se3 570 SIL S92 SH3 sha svs o96 s97 sya S99 SH0 S61 sez 983 564 585 Ses Se7 Sen 989 590 591 532 553 994 595 596 557 558 599 100010011802 1003104 1805 1006 1007 1008 1005 1640 1641 1012 1013 1004 1045 1036 1647 1018 1045 130

A c c M S F P P H G V V F L H V T Y V P A QO E K N F T T A P A
1071 1022 1023 1024 105 1026 1027 1028 1029 1030 1031 1652 1033 1034 1035 1636 1037 1038 1039 1040 1041 1042 1643 1044 1045 1046 1047 1048 1049 1050 1051 1052 1053 1654 1055 1056 1057 1058 1059 1060 1061 1062 1063 1064 1065 1066 1067 1068 1069 1070 1691 1672 1673 1074 1075 1076 1077 1078 1679 1080

I ¢ H D G K A H F P R E G V F V S N G T H W F F T T D N T F V S G N C D V V I G I VNN T V Y D P
1081 1682 1083 1084 1085 1086 1087 1088 1089 1090 1091 1092 1693 1094 1095 1096 1097 1098 1699 1100 1101 1102 1103 1104 1105 1506 1107 1108 1109 1110 1111 1112 1943 1114 1115 1116 1117 1118 11109 1120 1121 1122 1123 1524 1125 1526 1527 1126 1129 1130 1531 1192 1033 1134 1035 1136 1037 1198 1539 1540

L o P E L D S F K E E L D K Y F K N H T S P D V D L G D s E I D R L N E V A K 1
1841182 1503 10 1105 106 1507 1548 1549 1550 1551 1152 1553 1154 1155 1156 1157 1156 1159 1160 1361 1162 1563 1164 1165 1166 1567 1568 1169 1170 1571 1072 1173 1074 1075 1176 1177 1178 1179 1580 1181 1582 1183 1564 1185 1186 1187 1186 1189 1190 1191 1192 1193 1194 1195 1196 1197 1198 1599 1300

E L G K Y E 9 be 6 6 6 6 s 6 Yy I P E A P R D G QO A Y V R K D G E W V L L S§ T F L G H H H H H H
151 1502 1503 1504 1505 1206 1307 1508 1509 1510 1341 1342 1343 1304 1215 1316 1547 1508 1549 1520 1521 1522 1523 1324 1325 1526 1527 1528 1529 1390 1591 1592 1593 1334 1235 1336 1337 1596 1539 1540 1541 1542 1343 1304 1345 1346 1247 1348 1349 1550 1351 1352 1353 1354 1355 1356

0% 10% 20 30 0% 50% 60% 70% 80% 90% 100%
Conditions: Times:
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R T 9 L P P A Y T N S F T R G V Y Y P DIKUVE ET RS SV L H ST QODULTETLT ERTFE F
1 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59

N VvV T W F H A I - - S G T N G T K R F D N 1 W D L IV
61 62 63 64 65 66 67 68 6 70 71 72 73 74 715 716 717 718 19 80 S5 55 100 101 102 193 104 1b5 105 167 108 105 150 121 132 133 114 135 136 137 1%s 115 130

N N A T N V V I K F o F_C F L G V Y - H K N N K S W M E S E F R V Y S S A N N C T F E Y M
S e B 150 35 196 137 aBs 150 190 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 D46 147 s 4o 150 191 1% 153 154 195 196 137 138 199 160 101 1oz 163 164 165 196 167 1es 169 130 191 132 93 194 135 196 197 198 199 150

K o G N F G Y F K I Y S K v s D L P I G I N I T R F O T
151 152 193 154 185 1ec 157 188 189 130 191 152 193 194 195 196 157 198 199 200 201 202 203 204 Zos 206 207 208 209 230 21 242 293 234 235 2%6 237 238 239 230 291 232 293 234 235 296 297 238 299 230 231 232 233 234 235 236 237 238 239 240

L L A L H R S Y L T P G D S S S G W ¥ P R T F L L K Y N E N G T I T D A V D C A L D P L S E T K
i1 2é2 43 2éa 245 246 247 248 249 250 291 292 293 294 295 296 297 298 259 280 261 262 763 284 265 26s 247 2en 269 290 M1 292 293 294 295 296 297 298 299 280 261 292 293 264 285 266 297 288 299 290 291 252 293 294 295 296 297 298 259 300

F Q 9 p T E S I V R F P N I T N L C P F G E V F N A T R F A S V Y A W N R K R I S N
351 302 303 304 305 306 307 208 309 30 31 312 313 304 315 306 37 318 39 390 1 332 333 394 395 356 397 398 399 330 31 392 333 394 395 336 337 338 339 240 1 342 3 34 345 346 347 348 349 390 391 382 393 354 395 356 357 358 399 360

C vV A D Y S V L Y s v s P T N D L C F v R o I A P G QO T G K I A
561 262 383 304 365 366 307 363 369 30 91 92 393 394 395 376 397 398 399 390 391 292 303 304 365 396 367 308 399 390 391 302 303 394 395 396 357 398 399 400 401 402 403 404 405 406 407 408 439 410 431 432 433 434 415 436 437 4is 429 430

Y N Y K L P D D F T G C V I A N L D Y N L K P F E R D I S T E I Y Q A G S T P
51 32 453 430 485 436 437 435 430 430 431 432 433 434 i35 436 437 438 439 440 641 442 443 444 445 Ad6 47 4B 449 430 451 452 453 454 4S5 436 457 4SH 4S9 460 461 4e2 463 464 4€s 466 407 463 4e3 470 471 432 433 94 i¥s 436 497 478 479 4a0

N G V N Cc Y F S Y G F @ P T Y G V G Y Q P Y R E T VvV C G P v
51 452 493 4oa dos dec 487 4cn 469 490 491 452 433 404 455 496 497 433 499 500 501 S0z 503 Sou 505 596 507 508 509 590 A1 532 553 Si4 545 516 SK7 5KB 5a0 530 531 532 533 594 555 536 527 558 559 530 531 532 543 534 535 536 537 598 539 540

F N F T L P F G R D I T D A V R D P D F G G V. S V I T P
Si1 Si2 543 544 545 546 547 548 549 590 591 562 553 564 595 556 557 558 599 560 561 Se2 593 594 ses sec 67 508 569 590 91 572 573 594 595 596 597 598 599 90 561 562 563 564 565 596 567 568 589 590 591 592 593 So4 595 596 597 598 559 600

G T N T S N O V A V L Y Q G V N C T E V P V A I H A D Q L T P T W R V Y § o 1 G A E H V N N S Y
01 602 603 604 Gos 606 637 608 409 30 X1 6i2 33 614 615 G16 617 618 619 30 621 632 33 634 G35 636 627 38 699 630 631 632 633 634 695 636 637 638 639 640 41 42 43 614 645 646 47 48 49 650 651 652 633 6e4 635 636 637 638 699 660

e ¢c p 1 P I G A G I C A S Y o T o T N S P S R A S S V A S o s I I A Y T M S L G A E N S V A Y S N N S I A I P I N F T I
661 662 663 664 665 666 667 668 669 670 671 672 673 674 675 676 677 678 679 680 681 682 683 684 685 686 687 688 689 650 691 692 693 694 695 696 697 698 699 700 701 702 703 704 705 706 707 708 709 710 711 712 713 714 715 716 717 718 719 720

T E M T K T S V D C T M Y I C G D S c s N L L c 1 N T
51 792 733 754 795 786 797 738 7199 7130 191 752 733 734 795 7196 7137 7138 739 740 741 742 143 144 745 746 747 748 745 7190 191 752 793 754 795 756 7197 798 799 7160 761 7192 763 764 765 766 767 768 763 190 L 792 793 194 195 736 197 798 99 780

v F A o V XK o I Y K T P P I K D F G G F N F S o I L P D P S K P S K R S F I E D L L a 1
91 7oz 783 194 795 786 197 788 769 750 751 792 793 754 795 796 797 798 799 800 601 Goz 603 634 605 606 607 608 809 630 31 632 613 634 635 616 617 618 610 630 691 652 633 634 635 636 637 698 639 630 631 632 633 634 835 636 837 638 839 640

L G D I A a T V L P P 1 L L A W a A M
41 642 643 644 G4s Gdc 847 048 049 650 691 G52 633 654 6ss 036 697 648 659 040 661 662 063 664 065 066 807 66B 649 670 691 692 633 674 695 476 697 698 499 600 651 662 663 Ge4 Ges 846 867 Gen Ge9 650 6ol 652 493 694 635 856 897 898 499 500

a G Y N s G N o N A O A L
531 so2 903 564 505 506 507 508 569 530 A1 si2 s33 sia sis ske Si7 Sim SAo 530 o5l S5z S53 534 S35 36 557 S38 559 930 531 S92 533 554 595 536 597 548 539 540 S41 542 543 44 545 546 547 548 S99 530 591 552 553 s34 545 586 537 548 569 560

T LV N F G A I S S V L N D I L A R L D P P E A E V 0 I D R L I T G R be 1 A
561 sé2 563 sea sBs Sés se1 sen Se3 570 SIL S92 Sh3 sha svs oYs s97 sya S99 SH0 S61 982 983 564 595 Se6 Se7 568 989 590 591 S92 553 994 595 596 557 598 599 100010011802 10031004 1805 1006 1007 1008 1005 1640 1641 1012 1013 1004 1045 1036 1647 1018 1045 1630

A c c M S F P P H G V V F L H V T Y V P A QO E K N F T T A P A
1071 1022 1023 1024 1025 1026 1027 1028 1029 1030 1031 1632 1033 1034 1035 1656 1037 1038 1099 1040 1041 1042 1643 1044 1045 1046 1047 1048 1049 1050 1051 1052 1053 1654 1055 1056 1057 1058 1059 1060 1061 1062 1063 1064 1065 1066 1067 1068 1069 1070 1691 1672 1673 1074 1075 1076 1077 1078 1679 1080

I ¢ H D G K A H F P R E G V F V S N G T H W F F T T H N T F V S G N €C D V V I G I V N N T V Y D P
1081 1682 1083 1084 1085 1086 1087 1088 1089 1090 1091 1092 1693 1094 1095 1096 1097 1098 1699 1100 1101 1102 1103 1104 1105 1506 1107 1108 1109 1110 1111 1112 1943 1114 1115 1116 1117 1118 1119 1120 1121 1122 1123 1524 1125 1526 1527 1126 1129 1130 1531 1132 1133 1134 1035 1136 1037 1198 1539 1540

L o P E L D S F K E E L D K Y F K N H T S P D V D L G D s E I D R L N E V A K 1
1841182 1503 150 1105 106 1507 1548 1549 1550 1551 1152 1553 1154 1155 1156 1157 1156 1159 1160 1361 1162 1163 1164 1165 1166 1567 1568 1169 1170 1571 1072 1173 1074 1075 1176 1177 1178 1179 1580 1181 1582 1183 1564 1185 1186 1187 1186 1189 1190 1191 1192 1193 1194 1195 1196 1197 1198 1599 1300

E L G K Y E 9 be 6 6 6 6 s 6 Yy I P E A P R D G QO A Y V R K D G E W V L L S§ T F L G H H H H H H
151 1502 1503 1504 1505 1206 1307 1508 1509 1510 1341 1342 1343 1304 1215 1316 1547 1548 1549 1520 1521 1522 1523 1324 1325 1526 1527 1526 1529 1390 1591 1592 1593 1534 1395 1396 1337 1596 1539 1540 1541 1542 1343 144 1345 1546 1247 1348 1349 1550 1351 1352 1353 1354 1355 1356

0% 10% 20 30 0% 50% 60% 70% 80% 90% 100%
Conditions: Times:
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R T 9 L P P A Y T N S F T R G V Y Y P DIKUVE ET RS SV L H ST QODULTETLT ERTFE F
1 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59

N Vv T W F H A I H V S G T N G T K R F A N 1 W D L IV
61 62 63 64 65 66 67 68 6 70 71 72 73 74 715 716 717 718 719 80 S5 55 100 101 102 193 104 165 105 167 108 105 150 121 132 133 114 135 136 137 1%e 115 130

N N A T N V V I K F o F_C Y s w M E S E F R V Y S S A N N C T F E Y M
S e B3 150 35 196 137 aBs 150 190 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147 14b 4o 150 191 1% 193 154 195 196 137 138 199 160 101 1oz 163 164 165 196 167 1es 169 130 191 132 93 194 135 196 137 38 19s 150

K o G N F G Y F K I Y S K v s D L P I G I N I T R F O T
151 152 193 154 185 1s6 157 188 189 130 191 152 193 194 195 196 157 198 199 200 201 202 203 204 Zos 206 207 208 209 230 21 242 293 234 235 2%6 237 238 239 230 291 232 293 234 235 296 297 238 299 230 231 232 233 234 235 236 237 238 239 240

- - L H I S Y L T P G D S S S G W ¥ P R T K Y N E I T D A V D C A L D P L S E T K
291 242 243 24a 245 246 247 248 249 250 291 292 293 294 295 296 297 298 259 280 2e1 762 763 284 265 26c 247 2en 269 290 M1 292 293 294 295 296 297 298 299 280 261 292 2e3 264 265 266 297 288 299 290 291 252 293 294 295 296 297 298 259 300

F Q 9 p T E S I V R F P N I T N L C P F G E V F N A T R F A S V Y A W N R K R I S N
51 302 303 304 305 306 307 208 309 30 31 312 313 334 315 306 37 318 319 330 1 332 333 394 395 356 397 398 399 330 31 392 333 394 395 336 337 338 339 240 1 342 3 344 345 36 347 348 349 390 391 382 343 354 395 356 357 358 399 360

C vV A D Y S V L Y s v s P T N D L C F v R o I A P G QO T G N I A
61 262 383 304 365 366 307 363 369 30 91 2 393 394 395 396 397 398 399 390 391 292 303 304 365 396 367 308 399 390 391 302 303 394 395 396 357 398 399 400 401 462 403 404 405 406 407 408 439 410 A1 432 433 434 415 436 417 4is 429 430

Y N Y K L P D D F T G C V I A N L D Y N L K P F E R D I S T E I Y Q A G S T P
51 32 453 430 485 436 437 35 430 430 431 432 433 434 i35 436 437 438 430 440 641 442 443 444 445 Ad6 447 4B 449 450 451 AS2 453 454 4S5 436 457 4S8 4S9 460 A€1 4e2 463 464 4€5 466 407 463 4e3 470 471 4v2 433 94 i¥s 436 497 478 479 4e0

N G V N Cc Y F S Y G F @ P T Y G V G Y Q P Y R E T VvV C G P v
51 452 493 454 dos dec 487 4cn 469 490 491 452 433 404 455 496 497 433 499 500 501 5oz 503 S04 505 596 507 508 509 530 A1 532 553 5S4 545 516 SK7 SKB 5a0 530 531 532 533 594 555 536 527 558 559 530 531 532 543 594 535 536 537 598 539 540

F N F T L P F G R D I T D A V R D P D F G G V. S V I T P
Si1 Si2 543 544 545 546 547 548 549 590 591 562 553 564 595 556 557 558 599 560 561 Se2 593 94 ses sec 67 508 569 590 91 572 573 594 595 596 597 598 599 90 561 562 563 564 565 596 567 568 589 590 591 5o2 593 So4 595 596 597 598 559 600

G T N T S N O V A V L Y Q G V N C T E V P V A I H A D Q L T P T W R V Y § o 1 G A E H V N N S Y
01 602 603 604 Gos 606 637 608 409 €30 X1 6i2 33 614 615 G16 617 618 619 30 621 632 633 634 G35 36 627 &35 699 630 631 632 693 634 695 636 637 638 639 640 41 42 43 614 645 646 47 648 49 650 651 652 633 6e4 635 636 637 638 699 660

e ¢c p 1 P I G A G I C A S Y o T o T N S P S R A S S V A S o s I I A Y T M S L G V E N S V A Y S N N S I A I P T N F T I
661 662 663 664 665 666 667 668 669 670 671 672 673 674 675 676 677 678 679 680 681 682 683 684 685 686 687 688 689 650 691 692 693 694 695 696 697 698 699 700 701 702 703 704 705 706 707 708 709 710 711 712 713 714 715 716 717 718 719 720

T E M T K T S V D C T M Y I C G D S c s N L L c 1 N T
51 792 733 754 795 786 7197 738 7199 7130 191 752 733 734 795 796 7137 7138 739 740 741 742 743 144 745 746 747 748 745 7190 191 752 793 754 795 756 7197 798 799 7160 761 7192 763 764 765 766 767 768 763 190 L 792 793 194 195 736 197 798 95 780

v F A o V XK o I Y K T P P I K D F G G F N F S o I L P D P S K P S K R S F I E D L L a 1
91 7oz 783 194 795 786 197 788 769 750 751 7oz 793 754 795 796 707 798 799 800 601 G0z 603 634 605 606 607 608 809 630 G31 632 613 634 635 616 617 648 610 630 691 652 623 834 635 636 637 698 639 630 631 632 633 634 835 636 637 638 839 640

L G D I A a T V L P P 1 L L A W a A M
41 642 643 644 o45 Gdc 847 648 049 650 691 652 633 654 6ss 636 697 648 659 040 661 662 063 064 065 066 607 66B 643 670 691 692 633 674 695 476 697 698 499 6e0 651 662 653 Go4 Ges 846 867 Gen 6e9 650 6ol 652 493 694 635 656 897 898 499 500

a G Y N s G N o N A O A L
531 so2 903 564 505 506 507 508 569 530 A1 si2 s33 sia sis ske SA7 SiB Sio 530 o5l o5z 553 534 S35 36 557 S38 559 930 531 Sa2 533 554 595 536 597 548 539 540 S41 542 543 44 545 546 547 548 S99 530 591 552 543 s34 545 S86 537 588 569 560

T LV N F G N v T G R Y 1 A
561 sé2 563 Se4 sBs Sés se1 sen Se3 570 SIL S92 Sh3 sha svs oY6 o97 sya 999 SH0 S61 sez 983 564 585 Ses Se7 Sen 989 590 591 532 553 994 595 596 557 558 599 100010011802 10031004 1805 1006 1007 1008 1005 1640 1641 1012 1013 1004 1045 1036 1647 1018 1045 1630

A c c M S F P P H G V V F L H V T Y V P A QO E K N F T T A P A
1071 1022 1023 1024 1025 1026 1027 1028 1029 1030 1031 1652 1033 1034 1035 1656 1097 1038 1039 1040 1041 1042 1643 1044 1045 1046 1047 1048 1049 1050 1051 1052 1053 1654 1055 1056 1057 1058 1059 1060 1061 1062 1063 1064 1065 1066 1067 1068 1069 1070 1691 1672 1673 1074 1075 1076 1077 1078 1679 1080

I ¢ H D G K A H F P R E G V F V S N G T H W F F T T D N T F V S G N C D V V I G I VNN T V Y D P
1081 1682 1083 1084 1085 1086 1087 1088 1089 1090 1091 1092 1693 1094 1095 1096 1097 1098 1699 1100 1101 1102 1103 1104 1105 1506 1107 1108 1109 1110 1111 1112 1943 1114 1115 1116 1117 1118 11100 1120 1121 1122 1123 1524 1125 1526 1527 1126 1129 1130 1531 1192 1133 1134 1095 1136 1037 1198 1539 1540

L o P E L D S F K E E L D K Y F K N H T S P D V D L G D s E I D R L N E V A K 1
1841182 1503 150 1105 106 1507 1548 1549 1550 1551 1152 1553 1154 1155 1156 1157 1156 1159 1160 1361 1162 1563 1164 1165 1166 1567 1568 1169 1170 1571 1072 1173 1074 1075 1176 1177 1178 1179 1580 1181 1582 1183 1564 1185 1186 1187 1586 1189 1190 1191 1192 1193 1194 1195 1196 1197 1198 1599 1300

E L G K Y E 9 be 6 6 6 6 s 6 Yy I P E A P R D G QO A Y V R K D G E W V L L S§ T F L G H H H H H H
151 1502 1503 1504 1505 1206 1307 1508 1509 1510 1301 1342 1343 1304 1215 1316 1547 1508 1549 1520 1521 1522 1523 1324 1325 1526 1527 1526 1529 1330 1591 1592 1593 1534 1335 1336 1337 1596 1539 1540 1541 1542 1343 104 1345 1546 1247 1348 1349 1550 1351 1352 1353 1354 1355 1356

0% 10% 20 30 0% 50% 60% 70% 80% 90% 100%
Conditions: Times:
Spike beta 2sec

10min
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R T 9 L P P A Y T N S F T R G V Y Y P DIKUVE ET RS SV L H ST QODULTETLT ERTFE F
1 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59

N Vv T W F H A I H V S G T N G T K R F D N 1 W D L IV
61 62 63 64 65 66 67 68 6 70 71 72 73 74 715 716 77 718 719 80 S5 55 100 101 102 193 104 1b5 105 167 108 105 150 121 132 133 114 135 136 137 1%e 115 130

N N A T N V V I K F o F_C Y S w M E S - - G V Y S S A N N C T F E Y M
S e B 150 35 196 137 aBs 150 190 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147 14b 4o 150 191 1% 193 154 195 156 157 198 199 160 101 1oz 163 1ea 165 196 167 1es 169 130 19 132 93 194 135 196 137 38 199 150

K o G N F G Y F K I Y S K v s D L P I G I N I T R F O T
151 152 193 154 185 1ec 157 188 189 130 191 152 193 194 195 196 157 198 199 200 201 202 203 204 Zos 206 207 208 209 230 21 242 293 234 235 2%6 237 238 239 230 291 232 293 234 235 296 297 238 299 230 231 232 233 234 235 236 237 238 239 240

L L A L H R S Y L T P G D S S S G W ¥ P R T F L L K Y N E N G T I T D A V D C A L D P L S E T K
i1 2é2 43 2éa 245 246 247 248 249 250 291 292 233 294 295 296 297 298 259 280 261 262 763 284 265 26c 247 2en 269 290 M1 292 293 294 295 296 297 298 299 280 261 292 293 264 285 266 297 288 299 290 291 232 293 294 295 296 297 298 259 300

F Q 9 p T E S I V R F P N I T N L C P F G E V F N A T R F A S V Y A W N R K R I S N
351 302 303 304 305 306 307 308 309 30 31 312 313 334 315 306 317 318 319 390 1 332 333 394 395 356 397 398 399 330 31 352 333 394 395 336 337 338 339 240 1 342 3 344 345 346 347 348 349 390 391 382 343 354 395 356 357 358 399 360

C vV A D Y S V L Y s v s P T N D L C F v R o I A P G QO T G K I A
61 262 383 304 365 366 307 363 369 30 1 92 393 394 395 376 397 398 399 390 301 292 303 304 365 306 367 308 399 390 391 302 303 394 395 396 357 398 399 400 401 462 403 404 405 406 407 408 439 410 A1 432 433 434 415 436 437 4is 429 430

Y N Y K L P D D F T G C V I A N L D G N Y Y R L F N L XK P F E R D I S T E I Y Q A G S K P
51 32 453 430 485 436 437 435 430 430 431 432 433 434 i35 436 437 438 439 440 641 442 443 464 445 Ad6 447 4B 449 450 451 452 453 454 455 436 457 4SH 4S9 460 461 4S2 463 464 4€s 466 407 463 4e3 470 471 432 433 94 i¥s 436 497 438 479 4a0

N G V N Cc Y F S Y G F Q@ P T N G V G Y Q P Y R E T VvV C G P v
51 452 493 4oa dos dec 487 4cn 469 490 491 452 433 404 455 496 497 433 439 500 501 so2 503 S04 505 596 507 508 509 590 A1 532 553 5S4 545 516 SK7 SKB 5a0 530 531 532 533 594 555 536 527 558 559 530 531 532 543 534 535 536 537 598 539 540

F N F T L P F G R D I T D A V R D P D F G G V. S VvV I T P
Si1 Si2 543 544 545 546 547 548 549 590 591 562 553 564 595 556 557 558 599 560 561 Se2 593 94 ses sec 67 508 569 590 91 572 573 594 595 596 597 598 599 590 561 562 563 564 565 596 567 568 589 590 591 592 593 So4 595 596 597 598 559 600

G T N T S N O V A V L Y Q G V N C T E V P V A I H A D Q L T P T W R V Y § o 1 G A E H V N N S Y
01 602 603 604 Gos 606 637 608 409 30 N1 6i2 33 614 615 G16 617 618 619 30 621 632 33 634 G35 636 627 &35 699 630 631 632 693 634 695 636 637 638 639 640 41 42 43 614 645 646 47 648 49 650 651 652 633 o4 635 636 637 638 699 660

e ¢c p 1 P I G A G I C A S Y o T o T N S P S R A S S V A S o s I I A Y T M S L G A E N S V A Y S N N S I A I P T N F T I
661 662 663 664 665 666 667 668 669 670 671 672 673 674 675 676 677 678 679 680 681 682 683 684 685 686 687 688 689 650 691 692 693 694 695 696 697 698 699 700 701 702 703 704 705 706 707 708 709 710 711 712 713 714 715 716 717 718 719 720

T E M T K T S V D C T M Y I C G D S c s N L L c 1 N T
51 792 733 754 795 786 7197 738 7199 7130 191 752 733 734 795 796 7137 7138 739 740 741 742 743 144 745 746 747 748 745 7190 191 752 793 754 795 756 7197 798 799 760 761 7192 763 764 765 766 767 768 763 190 L 792 793 194 195 736 197 798 95 780

v F A o V XK o I Y K T P P I K D F G G F N F S o I L P D P S K P S K R S F I E D L L a 1
91 7oz 783 194 795 786 197 788 769 750 751 792 793 754 795 796 797 798 799 800 601 6oz 603 634 605 606 607 608 609 630 31 632 613 634 635 616 617 648 610 630 691 652 623 634 635 636 637 698 639 630 631 632 633 634 835 636 637 638 839 640

L G D I A a T V L P P 1 L L A W a A M
41 642 643 644 o45 G4c 847 648 049 650 691 652 633 654 6es 036 697 648 659 040 661 662 063 664 665 066 807 6eB 649 670 691 692 693 674 695 476 697 698 499 6e0 651 662 653 Ge4 Ges 846 867 Ge8 6e9 650 601 652 493 694 635 856 897 898 499 500

a G Y N s G N o N A O A L
531 so2 903 564 505 506 507 508 569 530 A1 si2 s33 sia sis ske SA7 sim Sio 530 s51 S5z S53 534 S35 36 Sg7 S38 559 930 531 S92 533 554 595 536 597 548 539 540 S41 542 543 44 545 546 547 S4s S99 550 591 552 553 s34 545 s8¢ 537 588 549 560

T LV N F G N v T G R Y 1 A
561 sé2 563 Sea sBs Sés se1 sen Se3 570 SIL S92 Sh3 sha svs oY6 o97 sya S99 SH0 S61 sez 583 564 585 Se6 Se7 S4B 989 590 591 532 553 994 595 596 557 558 599 100010011802 10031004 1805 1006 1007 1008 1005 1640 1641 1012 1013 1004 1045 1036 1647 1018 1045 1630

A c c M S F P P H G V V F L H V T Y V P A QO E K N F T T A P A
1021 1022 1023 1024 1025 1026 1027 1028 1029 1030 1031 1652 1033 1034 1035 1896 1037 1038 1039 1040 1041 1042 1643 1044 1045 1046 1047 1048 1049 1050 1051 1052 1053 1654 1055 1056 1057 1058 1059 1060 1061 1062 1063 1064 1065 1066 1067 1068 1069 1070 1691 1672 1673 1074 1075 1076 1077 1078 1679 1080

I ¢ H D G K A H F P R E G V F V S N G T H W F F T T D N T F V S G N C D V V I G I VNN T V Y D P
1081 1682 1083 1084 1085 1086 1087 1088 1089 1090 1091 1092 1693 1094 1095 1096 1097 1098 1699 1100 1101 1102 1103 1104 1105 1506 1107 1108 1109 1110 1111 1112 1943 1114 1115 1116 1117 1118 1110 1120 1121 1122 1023 1524 1125 1526 1527 1126 1129 1130 1531 1192 1133 1134 1095 1136 1037 1198 1539 1540

L o P E L D S F K E E L D K Y F K N H T S P D V D L G D s E I D R L N E V A K 1
1841182 1503 10 1105 106 18507 1548 1549 1550 1551 1152 1553 1154 1155 1156 1157 1156 1159 1160 1361 1162 1163 1164 1165 1166 1567 1568 1169 1170 1571 1072 1173 1074 1075 1076 1177 1178 1179 1580 1181 1582 1183 1564 1185 1186 1187 1186 1189 1190 1191 1192 1193 1194 1195 1196 1197 1198 1599 1300

E L G K Y E 9 be 6 6 6 6 s 6 Yy I P E A P R D G QO A Y V R K D G E W V L L S§ T F L G H H H H H H
151 1502 1503 1504 1505 1206 1307 1508 1509 1510 1341 1342 1343 1304 1215 1316 1547 1508 1549 1520 1521 1522 1523 1324 1325 1526 1527 1526 1529 1390 1591 1592 1593 1534 1395 1396 1337 1596 1539 1540 1541 1542 1343 1304 1345 1346 1247 1348 1349 1550 1351 1352 1353 1354 1355 1356
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N V T W F H V I - - S G T N G T K R F D N 1 W D L IV
61 62 63 64 65 66 67 68 6 70 71 72 73 74 715 716 77 718 719 80 S5 55 100 101 102 193 104 165 105 167 108 105 150 121 132 113 114 135 136 137 1%s 115 130

N N A T N V V I K V C E F Q F C N D P F L D - - - H K N N K S W M E S E F R V Y S S A N N C T F E Y M
S e B 150 35 196 137 a3s 130 190 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 D46 147 e 4o 150 191 1% 193 154 195 196 137 138 199 160 101 1oz 163 164 165 196 167 1es 169 130 19 132 93 194 135 196 197 s 199 150

K o G N F F K T P I - I V R s D L P I G I N I T R F O T
151 152 193 154 185 1e6 157 188 169 130 191 152 193 194 195 196 157 198 199 200 201 202 203 204 Zos 206 207 208 209 230 211 2h2 293 234 235 2%6 237 238 239 230 291 232 293 234 235 296 297 238 299 230 231 232 233 234 235 236 237 238 239 240

L L A L H R S Y L T P G D S S S G W ¥ P R T F L L K Y N E N G T I T D A V D C A L D P L S E T K
i1 2é2 43 2da 245 246 247 248 249 250 291 292 233 294 295 296 297 298 259 280 261 262 763 284 265 26s 247 2en 269 290 M1 292 293 294 295 296 297 298 299 280 261 292 293 264 285 266 297 288 299 290 291 232 293 294 295 296 297 298 259 300

F Q 9 p T E S I V R F P N I T N L C P F D E V F N A T R F A S V Y A W N R K R I S N
351 302 303 304 305 306 307 208 309 30 31 312 313 304 315 306 37 318 39 390 1 332 333 394 395 356 397 398 399 330 31 352 333 394 395 336 337 338 339 340 1 342 3 34 345 346 347 348 349 390 391 382 343 354 395 356 357 358 399 360

c vV A D Y S V L Y N L A P F F T F K C Y G V S P T K L N D L C F T N v R o I A P G QO T G N I A
561 262 383 304 365 366 307 363 369 30 1 W2 393 394 395 396 397 398 399 390 301 292 303 304 365 306 307 308 399 390 301 302 303 394 395 396 357 398 399 400 401 402 403 404 405 406 407 408 439 410 411 432 433 434 415 436 417 4is 429 430

Y N Y K L P D D F T G C V I A K L D G N Y N Y L Y R L F R K S N L K P F E R D I S T E I Y Q A G N K P C
51 32 453 430 485 d36 437 435 430 430 431 432 433 434 i35 436 437 438 439 440 641 442 443 4e4 445 Ae6 447 44D 449 450 451 452 453 454 4S5 436 457 4SH 4S9 460 461 4e2 463 464 4€s 466 407 463 4e3 470 471 432 433 94 i¥s 436 437 438 479 4a0

N G N C ¥ s Yy s F R P T Y G V G H Q P Y R E T VvV C G P v
51 452 493 84 dos dec 487 4cn 469 490 491 452 493 404 455 496 497 438 499 500 501 S0z 503 So4 505 596 507 508 509 590 i1 532 553 5S4 545 516 SK7 5KB 5a0 530 591 532 533 594 555 536 527 558 559 530 531 532 543 594 535 536 537 598 539 540

F N F T L P F G R D I T D A V R D P D F G G V. S V I T P
Si1 Si2 543 544 545 546 547 548 549 590 591 562 553 564 595 556 557 558 559 560 561 Se2 593 94 ses sec 567 508 569 590 1 572 573 594 595 596 597 598 599 90 561 562 543 564 565 596 567 568 589 590 591 592 593 So4 595 596 597 598 559 600

G T N T S N O V A V L Y Q G V N C T E V P V A I H A D Q L T P T W R V Y § o 1 G A E Y V N N S Y
01 602 603 604 Gos 606 637 608 409 €30 X1 6i2 33 614 615 G16 617 618 619 30 621 632 633 634 635 36 627 &35 699 630 631 632 633 634 695 636 637 638 639 640 41 42 43 614 645 646 47 648 49 650 651 652 633 6e4 635 636 637 638 699 660

e ¢c p 1 P I G A G I C A S Y o T o T K S H S R A S S V A S o s I I A Y T M S L G A E N S V A Y S N N S I A I P T N F T I
661 662 663 664 665 666 667 668 669 670 671 672 673 674 675 676 677 678 679 680 681 682 683 684 685 686 687 688 689 650 691 692 693 694 695 696 697 698 699 700 701 702 703 704 705 706 707 708 709 710 711 712 713 714 715 716 717 718 719 720

T E M T K T S V D C T M Y I C G D S c s N L L Y 6 s F c T o L K R A L T G I A V E O D K N T O E
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L G D I A a T V L P P 1 L L A W a A M
41 642 643 644 G4s Gdc 847 048 049 650 691 G52 633 654 6ss 656 697 648 659 040 661 662 663 064 065 066 807 6eB 649 670 691 692 633 674 695 476 697 698 499 600 651 662 663 Ge4 Ges 846 867 8en Ge9 650 601 652 493 694 635 856 897 898 499 500

a G Y N s G N H N A O A L
531 so2 903 564 505 506 507 508 569 530 A1 si2 s33 sia sis ske SA7 SiB SAo oS30 s51 oSz S53 534 S35 36 557 S38 559 930 531 532 533 554 595 536 597 548 539 540 S41 542 543 44 545 546 547 548 549 530 591 552 553 Se4 s45 586 537 588 569 560

T LV K F G A I N D I v T G R Y 1 A
561 sé2 563 564 s¥s Sés Se7 Sen 563 570 ST S92 SH3 Sha svs sy6 S97 Sya S99 SHO Se1 Sez 583 564 595 Se6 Se7 568 989 590 591 S92 553 994 595 596 557 558 599 100010011802 10031004 1805 1006 1007 1008 1005 1640 1641 1012 1013 1004 1045 1036 1647 1018 1045 1630

A c R Vv D F C G K G Y H L M S F P O S A P H G V V F L H V T Y V P A O E K N F T T A P A
1071 1022 1023 1024 1025 1026 1027 1028 1029 1030 1031 1652 1033 1034 1035 1656 1037 1038 1039 1040 1041 1042 1643 1044 1045 1046 1047 1048 1049 1050 1051 1052 1053 1654 1055 1056 1057 1058 1059 1060 1061 1062 1063 1064 1065 1066 1067 1068 1069 1070 1691 1672 1673 1074 1075 1076 1077 1078 1679 1080

I ¢ H D G K A H F P R E G V F V S N G T H W F F T T D N T F V S G N C D V V I G I VNN T V Y D P
1081 1682 1083 1084 1085 1086 1087 1088 1089 1090 1091 1092 1693 1094 1095 1096 1097 1098 1699 1100 1101 1102 1103 1104 1105 1506 1107 1108 1109 1110 1111 1112 1943 1114 1115 1116 1117 1118 1119 1120 1121 1122 1123 1524 1125 1526 1527 1126 1129 1130 1531 1192 1133 1134 1095 1136 1137 1198 1539 1540

L o P E L D S F K E E L D K Y F K N H T S P D V D L G D s E I D R L N E V A K 1
1841182 1503 150 1105 106 1507 1548 1549 1550 1451 1152 1553 1554 1155 1156 1157 1156 1159 1160 1561 1162 1563 1164 1165 1166 1567 1568 1169 1170 1571 1072 1173 1074 1075 1176 1177 1178 1179 1580 1181 1582 1183 1564 1185 1186 1187 1586 1189 1190 1191 1192 1193 1194 1195 1196 1197 1198 1599 1300

E L G K Y E 9 be 6 6 6 6 s 6 Yy I P E A P R D G QO A Y V R K D G E W V L L S§ T F L G H H H H H H
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e,

T E Y L R N G A N E E A V G E s
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E I V G V V E Q A A K H E G P L H
51 52 453 4ba 495 doc 497 495 480 490 491 4o2 493 434 495 436 457 438 430 500 501 sor 503 504 505 506 So7 508 500 550 51 512 5A3 Si4 5ks sk6 517 sap 510 550 531 s32 593 s34 sgs 36 537 538 559 530 51 S92 533 534 595 536 537 538 599 540
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e e ]

—: I 530 of 652 ~ 81%
Total: 530 of 652 ~ 81%
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AHDX ACE2 + Spike delta - ACE2 alone (Da)
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AHDX Spike G614 + ACE2 - Spike G614 alone (Da)
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AHDX Spike alpha + ACE2 - Spike alpha alone (Da)
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AHDX Spike beta + ACE2 - Spike beta alone (Da)
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AHDX Spike delta + ACE2 - Spike delta alone (Da)
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AHDX Spike omicron + ACE2 - Spike omicron alone (Da)
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PData Se b1l4 SpikKe D

HDX reaction details phosphate buffer saline (PBS), pD,eq =7.35, Deuterium fraction 84%

HDX time course 4s(ice), 20 s(ice), 155(23 °C), 1 min (23 °C), 10 min (23 °C), 100 min (23 °C), 6 h (28 °C)
HDX control samples Maximally labeled control

Back-exchange (mean /IQR) 25.32%/10.49%

#of Peptides / Average peptide lenght 308/11.92

Sequence coverage 82%

Replicates (technical) duplicates-4 s (ice); triplicates-20 s (ice)and 10 min (23 °C)
Repeatability (average standard deviation) 0,060533 I 0,055716
Significant differencesin HDX (delta HDX > X D) 0.45D (98% Cl)










Data Set G614 spike Wuhan spike

HDX reaction details

HDX time course

HDX control samples

Back-exchange (mean / IQR)

# of Peptides / Average peptide lenght

Sequence coverage

Replicates (technical)

Repeatability (average standard deviation) 0,060533 0,055716

Significant differences in HDX (delta HDX > X D) 0.45 D (98% CI)

phosphate buffer saline (PBS), pD

read

 = 7.35, Deuterium fraction 84%

4s (ice), 20 s (ice), 15 s (23 °C), 1 min (23 °C), 10 min (23 °C), 100 min (23 °C), 6 h ( 28 °C)

Maximally labeled control

308 / 11.92

82%

duplicates - 4 s (ice); triplicates - 20 s (ice) and 10 min (23 °C)

25.32% / 10.49%
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PData Se b1l4 SpikKe AIP D

HDX reaction details phosphate buffer saline (PBS), pD,eq =7.35, Deuterium fraction 84%

HDX time course 4s(ice), 20 s(ice), 155(23 °C), 1 min (23 °C), 10 min (23 °C), 100 min (23 °C), 6 h (28 °C)
HDX control samples Maximally labeled control

Back-exchange (mean /IQR) 25.02%/9.83%

#of Peptides / Average peptide length 260/11.39

Sequence coverage 78%

Replicates (technical) duplicates-4 s (ice); triplicates-20 s (ice)and 10 min (23 °C)
Repeatability (average standard deviation) 0,061379 I 0,052542
Significant differencesin HDX (delta HDX > X D) 0.46 D (98% Cl)










Data Set G614 spike Alpha spike

HDX reaction details

HDX time course

HDX control samples

Back-exchange (mean / IQR)

# of Peptides / Average peptide length

Sequence coverage

Replicates (technical)

Repeatability (average standard deviation) 0,061379 0,052542

Significant differences in HDX (delta HDX > X D)

phosphate buffer saline (PBS), pD

read

 = 7.35, Deuterium fraction 84%

4s (ice), 20 s (ice), 15 s (23 °C), 1 min (23 °C), 10 min (23 °C), 100 min (23 °C), 6 h ( 28 °C)

Maximally labeled control

25.02% / 9.83%

260 / 11.39

78%

duplicates - 4 s (ice); triplicates - 20 s (ice) and 10 min (23 °C)

0.46 D (98% CI)
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HDX reaction details

4 spike Beta sp

phosphate buffer saline (PBS), pD,eq =7.35, Deuterium fraction 84%

HDX time course

4s(ice), 20 s(ice), 155(23 °C), 1 min (23 °C), 10 min (23 °C), 100 min (23 °C), 6 h (28 °C)

HDX control samples

Maximally labeled control

Back-exchange (mean /IQR)

25.02%/9.83%

#of Peptides / Average peptide length 274 /11.49

Sequence coverage 80%

Replicates (technical) duplicates-4 s (ice); triplicates-20 s (ice)and 10 min (23 °C)
Repeatability (average standard deviation) 0,061379 I 0,045600

Significant differencesin HDX (delta HDX > X D)

0.44 D (98% Cl)










Data Set G614 spike Beta spike

HDX reaction details

HDX time course

HDX control samples

Back-exchange (mean / IQR)

# of Peptides / Average peptide length

Sequence coverage

Replicates (technical)

Repeatability (average standard deviation) 0,061379 0,045600

Significant differences in HDX (delta HDX > X D)

25.02% / 9.83%

274 / 11.49

80%

duplicates - 4 s (ice); triplicates - 20 s (ice) and 10 min (23 °C)

0.44 D (98% CI)

phosphate buffer saline (PBS), pD

read

 = 7.35, Deuterium fraction 84%

4s (ice), 20 s (ice), 15 s (23 °C), 1 min (23 °C), 10 min (23 °C), 100 min (23 °C), 6 h ( 28 °C)

Maximally labeled control
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HDX reaction details

O 4 J

phosphate buffer saline (PBS), pD,eq =7.35, Deuterium fraction 84%

HDX time course

4s(ice), 20 s(ice), 15s(23 °C)*, 1 min (23 °C)*, 10 min (23 °C), 100 min (23 °C)*, 6 h ( 28 °C); *absent in Delta spike

HDX control samples

Maximally labeled control

Back-exchange (mean /IQR)

25.02%/9.83%

#of Peptides / Average peptide length

288/11.92

Sequence coverage

79%

Replicates (technical)

duplicates-4 s (ice); triplicates-20 s (ice)and 10 min (23 °C)

duplicates-all time points

Repeatability (average standard deviation)

0,061379

0,043115

Significant differencesin HDX (delta HDX > X D)

0.46 D (98% Cl)










Data Set G614 spike Delta spike

HDX reaction details

HDX time course

HDX control samples

Back-exchange (mean / IQR)

# of Peptides / Average peptide length

Sequence coverage

Replicates (technical) duplicates - 4 s (ice); triplicates - 20 s (ice) and 10 min (23 °C) duplicates - all time points

Repeatability (average standard deviation) 0,061379 0,043115

Significant differences in HDX (delta HDX > X D)

phosphate buffer saline (PBS), pD

read

 = 7.35, Deuterium fraction 84%

4s (ice), 20 s (ice), 15 s (23 °C)*, 1 min (23 °C)*, 10 min (23 °C), 100 min (23 °C)*, 6 h ( 28 °C); *absent in Delta spike

0.46 D (98% CI)

Maximally labeled control

25.02% / 9.83%

288 / 11.92

79%
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HDX reaction details

4 spike O 0 D

phosphate buffer saline (PBS), pD,eq =7.35, Deuterium fraction 84%

HDX time course

4s(ice), 20 s(ice), 155(23 °C), 1 min (23 °C), 10 min (23 °C), 100 min (23 °C), 6 h (28 °C)

HDX control samples

Maximally labeled control

Back-exchange (mean /IQR)

25.46% /9.54%

#of Peptides / Average peptide length 269/12.16

Sequence coverage 75%

Replicates (technical) duplicates-4 s (ice); triplicates-20 s (ice)and 10 min (23 °C) duplicates-4 s(ice)and 20 s (ice); triplicates - 10 min (23 °C)
Repeatability (average standard deviation) 0,06184 0,045532

Significant differencesin HDX (delta HDX > X D)

0.47 D (98% Cl)










Data Set G614 spike Omicron spike

HDX reaction details

HDX time course

HDX control samples

Back-exchange (mean / IQR)

# of Peptides / Average peptide length

Sequence coverage

Replicates (technical) duplicates - 4 s (ice); triplicates - 20 s (ice) and 10 min (23 °C) duplicates - 4 s (ice) and 20 s (ice); triplicates - 10 min (23 °C)

Repeatability (average standard deviation) 0,06184 0,045532

Significant differences in HDX (delta HDX > X D)

phosphate buffer saline (PBS), pD

read

 = 7.35, Deuterium fraction 84%

4s (ice), 20 s (ice), 15 s (23 °C), 1 min (23 °C), 10 min (23 °C), 100 min (23 °C), 6 h ( 28 °C)

Maximally labeled control

25.46% / 9.54%

269 / 12.16

75%

0.47 D (98% CI)
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HDX reaction details

bl4 spike 614 spike + A

phosphate buffer saline (PBS), pD,eq =7.35, Deuterium fraction 84%, ratio 1:2 spike:ACE2

HDX time course

4s(ice), 20 s(ice), 155(23 °C), 1 min (23 °C), 10 min (23 °C), 100 min (23 °C), 6 h (28 °C)

HDX control samples

Maximally labeled control

Back-exchange (mean /IQR)

25.32%/10.49%

#of Peptides / Average peptide length 297/11.88

Sequence coverage 80%

Replicates (technical) duplicates-4 s (ice); triplicates-20 s (ice)and 10 min (23 °C)
Repeatability (average standard deviation) 0,060533 I 0,055640

Significant differencesin HDX (delta HDX > X D)

0.44 D (98% Cl)










Data Set G614 spike G614 spike + ACE2

HDX reaction details

HDX time course

HDX control samples

Back-exchange (mean / IQR)

# of Peptides / Average peptide length

Sequence coverage

Replicates (technical)

Repeatability (average standard deviation) 0,060533 0,055640

Significant differences in HDX (delta HDX > X D)

duplicates - 4 s (ice); triplicates - 20 s (ice) and 10 min (23 °C)

0.44 D (98% CI)

Maximally labeled control

25.32% / 10.49%

297 / 11.88

80%

phosphate buffer saline (PBS), pD

read

 = 7.35, Deuterium fraction 84%, ratio 1:2 spike:ACE2

4s (ice), 20 s (ice), 15 s (23 °C), 1 min (23 °C), 10 min (23 °C), 100 min (23 °C), 6 h ( 28 °C)
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HDX reaction details

piIke 3 0 A

phosphate buffer saline (PBS), pD,eq =7.35, Deuterium fraction 84%, ratio 1:2 spike:ACE2

HDX time course

4s(ice), 20 s(ice), 155(23 °C), 1 min (23 °C), 10 min (23 °C), 100 min (23 °C), 6 h (28 °C)

HDX control samples

Maximally labeled control

Back-exchange (mean /IQR)

25.32%/10.49%

#of Peptides / Average peptide length 297/11.88

Sequence coverage 80%

Replicates (technical) duplicates-4 s (ice); triplicates-20 s (ice)and 10 min (23 °C)
Repeatability (average standard deviation) 0,055716 I 0,066771

Significant differencesin HDX (delta HDX > X D)

0.46 D (98% Cl)










Data Set Wuhan spike Wuhan spike + ACE2

HDX reaction details

HDX time course

HDX control samples

Back-exchange (mean / IQR)

# of Peptides / Average peptide length

Sequence coverage

Replicates (technical)

Repeatability (average standard deviation) 0,055716 0,066771

Significant differences in HDX (delta HDX > X D) 0.46 D (98% CI)

25.32% / 10.49%

297 / 11.88

80%

duplicates - 4 s (ice); triplicates - 20 s (ice) and 10 min (23 °C)

phosphate buffer saline (PBS), pD

read

 = 7.35, Deuterium fraction 84%, ratio 1:2 spike:ACE2

4s (ice), 20 s (ice), 15 s (23 °C), 1 min (23 °C), 10 min (23 °C), 100 min (23 °C), 6 h ( 28 °C)

Maximally labeled control
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HDX reaction details

Alpha spike Alpha spike + A

phosphate buffer saline (PBS), pD,eq =7.35, Deuterium fraction 84%, ratio 1:2 spike:ACE2

HDX time course

4s(ice), 20 s(ice), 155(23 °C), 1 min (23 °C), 10 min (23 °C), 100 min (23 °C), 6 h (28 °C)

HDX control samples

Maximally labeled control

Back-exchange (mean /IQR)

25.02%/9.83%

#of Peptides / Average peptide length 230/11.17

Sequence coverage 73%

Replicates (technical) duplicates-4 s (ice); triplicates-20 s (ice)and 10 min (23 °C)
Repeatability (average standard deviation) 0,052542 I 0,049007

Significant differencesin HDX (delta HDX > X D)

0.39D (98% Cl)










Data Set Alpha spike Alpha spike + ACE2

HDX reaction details

HDX time course

HDX control samples

Back-exchange (mean / IQR)

# of Peptides / Average peptide length

Sequence coverage

Replicates (technical)

Repeatability (average standard deviation) 0,052542 0,049007

Significant differences in HDX (delta HDX > X D)

230 / 11.17

73%

duplicates - 4 s (ice); triplicates - 20 s (ice) and 10 min (23 °C)

0.39 D (98% CI)

phosphate buffer saline (PBS), pD

read

 = 7.35, Deuterium fraction 84%, ratio 1:2 spike:ACE2

4s (ice), 20 s (ice), 15 s (23 °C), 1 min (23 °C), 10 min (23 °C), 100 min (23 °C), 6 h ( 28 °C)

Maximally labeled control

25.02% / 9.83%
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HDX reaction details

» »
be PIKE beta sp A

phosphate buffer saline (PBS), pD,eq =7.35, Deuterium fraction 84%, ratio 1:2 spike:ACE2

HDX time course

4s(ice), 20 s(ice), 155(23 °C), 1 min (23 °C), 10 min (23 °C), 100 min (23 °C), 6 h (28 °C)

HDX control samples

Maximally labeled control

Back-exchange (mean /IQR)

25.02%/9.83%

#of Peptides / Average peptide length 246 /11.35

Sequence coverage 76%

Replicates (technical) duplicates-4 s (ice); triplicates-20 s (ice)and 10 min (23 °C)
Repeatability (average standard deviation) 0,045600 I 0,044029

Significant differencesin HDX (delta HDX > X D)

0.32 D (98% Cl)










Data Set Beta spike Beta spike + ACE2

HDX reaction details

HDX time course

HDX control samples

Back-exchange (mean / IQR)

# of Peptides / Average peptide length

Sequence coverage

Replicates (technical)

Repeatability (average standard deviation) 0,045600 0,044029

Significant differences in HDX (delta HDX > X D)

phosphate buffer saline (PBS), pD

read

 = 7.35, Deuterium fraction 84%, ratio 1:2 spike:ACE2

duplicates - 4 s (ice); triplicates - 20 s (ice) and 10 min (23 °C)

0.32 D (98% CI)

4s (ice), 20 s (ice), 15 s (23 °C), 1 min (23 °C), 10 min (23 °C), 100 min (23 °C), 6 h ( 28 °C)

Maximally labeled control

25.02% / 9.83%

246 / 11.35

76%
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HDX reaction details

- 3 S = A

phosphate buffer saline (PBS), pD,eq =7.35, Deuterium fraction 84%, ratio 1:2 spike:ACE2

HDX time course

4s(ice)*, 20 s (ice), 10 min (23 °C), 6 h (28 °C); *absent in Delta spike + ACE2

HDX control samples

Maximally labeled control

Back-exchange (mean /IQR)

25.02%/9.83%

#of Peptides / Average peptide length

255/11.79

Sequence coverage

78%

Replicates (technical)

duplicates-all time points

triplicates-20 s (ice)

Repeatability (average standard deviation)

0,043115

0,061032

Significant differencesin HDX (delta HDX > X D)

0.44 D (98% Cl)










Data Set Delta spike Delta spike + ACE2

HDX reaction details

HDX time course

HDX control samples

Back-exchange (mean / IQR)

# of Peptides / Average peptide length

Sequence coverage

Replicates (technical) duplicates - all time points triplicates - 20 s (ice)

Repeatability (average standard deviation) 0,043115 0,061032

Significant differences in HDX (delta HDX > X D)

25.02% / 9.83%

255 / 11.79

78%

0.44 D (98% CI)

phosphate buffer saline (PBS), pD

read

 = 7.35, Deuterium fraction 84%, ratio 1:2 spike:ACE2

4s (ice)*, 20 s (ice),  10 min (23 °C), 6 h ( 28 °C); *absent in Delta spike + ACE2

Maximally labeled control
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HDX reaction details

O 0 pike 0 0 pIKe A
phosphate buffer saline (PBS), pD,eq =7.35, Deuterium fraction 84%, ratio 1:2 spike:ACE2

HDX time course

4s(ice), 20 s(ice), 155(23 °C), 1 min (23 °C), 10 min (23 °C), 100 min (23 °C), 6 h (28 °C)

HDX control samples

Maximally labeled control

Back-exchange (mean /IQR)

25.46% /9.54%

#of Peptides / Average peptide length 217 /11.53

Sequence coverage 72%

Replicates (technical) duplicates-4 s(ice)and 20 s (ice); triplicates - 10 min (23 °C)
Repeatability (average standard deviation) 0,045532 I 0,047723

Significant differencesin HDX (delta HDX > X D)

0.36 D (98% Cl)










Data Set Omicron spike Omicron spike + ACE2

HDX reaction details

HDX time course

HDX control samples

Back-exchange (mean / IQR)

# of Peptides / Average peptide length

Sequence coverage

Replicates (technical)

Repeatability (average standard deviation) 0,045532 0,047723

Significant differences in HDX (delta HDX > X D)

72%

0.36 D (98% CI)

phosphate buffer saline (PBS), pD

read

 = 7.35, Deuterium fraction 84%, ratio 1:2 spike:ACE2

4s (ice), 20 s (ice), 15 s (23 °C), 1 min (23 °C), 10 min (23 °C), 100 min (23 °C), 6 h ( 28 °C)

Maximally labeled control

25.46% / 9.54%

217 / 11.53

duplicates - 4 s (ice) and 20 s (ice); triplicates - 10 min (23 °C)
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HDX reaction details

A A 614 N

phosphate buffer saline (PBS), pD,eq =7.35, Deuterium fraction 84%, ratio 1:2 spike:ACE2

HDX time course

4s(ice), 20 s(ice), 155(23 °C), 1 min (23 °C), 10 min (23 °C), 100 min (23 °C), 6 h (28 °C)

HDX control samples

Maximally labeled control

Back-exchange (mean /IQR)

31.47%/12.50%

#of Peptides / Average peptide length 167/10.83

Sequence coverage 81%

Replicates (technical) duplicates-4 s (ice); triplicates-20 s (ice)and 10 min (23 °C)
Repeatability (average standard deviation) 0,040089 I 0,044476

Significant differencesin HDX (delta HDX > X D)

0.31(98%)/0.44 D (99% Cl)










Data Set ACE2 ACE2 + G614 spike

HDX reaction details

HDX time course

HDX control samples

Back-exchange (mean / IQR)

# of Peptides / Average peptide length

Sequence coverage

Replicates (technical)

Repeatability (average standard deviation) 0,040089 0,044476

Significant differences in HDX (delta HDX > X D)

phosphate buffer saline (PBS), pD

read

 = 7.35, Deuterium fraction 84%, ratio 1:2 spike:ACE2

4s (ice), 20 s (ice), 15 s (23 °C), 1 min (23 °C), 10 min (23 °C), 100 min (23 °C), 6 h ( 28 °C)

Maximally labeled control

31.47% / 12.50%

167 / 10.83

81%

duplicates - 4 s (ice); triplicates - 20 s (ice) and 10 min (23 °C)

0.31 (98%) / 0.44 D (99% CI)
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HDX reaction details

A A N

phosphate buffer saline (PBS), pD,eq =7.35, Deuterium fraction 84%, ratio 1:2 spike:ACE2

HDX time course

4s(ice), 20 s(ice), 155(23 °C), 1 min (23 °C), 10 min (23 °C), 100 min (23 °C), 6 h (28 °C)

HDX control samples

Maximally labeled control

Back-exchange (mean /IQR)

31.47%/12.50%

#of Peptides / Average peptide length 167/10.83

Sequence coverage 81%

Replicates (technical) duplicates-4 s (ice); triplicates-20 s (ice)and 10 min (23 °C)
Repeatability (average standard deviation) 0,040089 I 0,048302

Significant differencesin HDX (delta HDX > X D)

0.31(98%)/0.44 D (99% Cl)










Data Set ACE2 ACE2 + Wuhan spike

HDX reaction details

HDX time course

HDX control samples

Back-exchange (mean / IQR)

# of Peptides / Average peptide length

Sequence coverage

Replicates (technical)

Repeatability (average standard deviation) 0,040089 0,048302

Significant differences in HDX (delta HDX > X D)

phosphate buffer saline (PBS), pD

read

 = 7.35, Deuterium fraction 84%, ratio 1:2 spike:ACE2

4s (ice), 20 s (ice), 15 s (23 °C), 1 min (23 °C), 10 min (23 °C), 100 min (23 °C), 6 h ( 28 °C)

Maximally labeled control

31.47% / 12.50%

167 / 10.83

81%

duplicates - 4 s (ice); triplicates - 20 s (ice) and 10 min (23 °C)

0.31 (98%) / 0.44 D (99% CI)
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HDX reaction details

a a Alpha sp

phosphate buffer saline (PBS), pD,eq =7.35, Deuterium fraction 84%, ratio 1:2 spike:ACE2

HDX time course

4s(ice), 20 s(ice), 155(23 °C), 1 min (23 °C), 10 min (23 °C), 100 min (23 °C), 6 h (28 °C)

HDX control samples

Maximally labeled control

Back-exchange (mean /IQR)

30.47%/12.55%

#of Peptides / Average peptide length 167/10.83

Sequence coverage 81%

Replicates (technical) duplicates-4 s (ice); triplicates-20 s (ice)and 10 min (23 °C)
Repeatability (average standard deviation) 0,035612 I 0,041715

Significant differencesin HDX (delta HDX > X D)

0.28 (98%)/0.39 D (99% Cl)










Data Set ACE2 ACE2 + Alpha spike

HDX reaction details

HDX time course

HDX control samples

Back-exchange (mean / IQR)

# of Peptides / Average peptide length

Sequence coverage

Replicates (technical)

Repeatability (average standard deviation) 0,035612 0,041715

Significant differences in HDX (delta HDX > X D)

phosphate buffer saline (PBS), pD

read

 = 7.35, Deuterium fraction 84%, ratio 1:2 spike:ACE2

4s (ice), 20 s (ice), 15 s (23 °C), 1 min (23 °C), 10 min (23 °C), 100 min (23 °C), 6 h ( 28 °C)

Maximally labeled control

30.47% / 12.55%

167 / 10.83

81%

duplicates - 4 s (ice); triplicates - 20 s (ice) and 10 min (23 °C)

0.28 (98%) / 0.39 D (99% CI)
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HDX reaction details

A A Beta sp

phosphate buffer saline (PBS), pD,eq =7.35, Deuterium fraction 84%, ratio 1:2 spike:ACE2

HDX time course

4s(ice), 20 s(ice), 155(23 °C), 1 min (23 °C), 10 min (23 °C), 100 min (23 °C), 6 h (28 °C)

HDX control samples

Maximally labeled control

Back-exchange (mean /IQR)

30.47%/12.55%

#of Peptides / Average peptide length 167/10.83

Sequence coverage 81%

Replicates (technical) duplicates-4 s (ice); triplicates-20 s (ice)and 10 min (23 °C)
Repeatability (average standard deviation) 0,035612 I 0,043306

Significant differencesin HDX (delta HDX > X D)

0.28 (98%)/0.40 D (99% Cl)










Data Set ACE2 ACE2 + Beta spike

HDX reaction details

HDX time course

HDX control samples

Back-exchange (mean / IQR)

# of Peptides / Average peptide length

Sequence coverage

Replicates (technical)

Repeatability (average standard deviation) 0,035612 0,043306

Significant differences in HDX (delta HDX > X D)

phosphate buffer saline (PBS), pD

read

 = 7.35, Deuterium fraction 84%, ratio 1:2 spike:ACE2

4s (ice), 20 s (ice), 15 s (23 °C), 1 min (23 °C), 10 min (23 °C), 100 min (23 °C), 6 h ( 28 °C)

Maximally labeled control

30.47% / 12.55%

167 / 10.83

81%

duplicates - 4 s (ice); triplicates - 20 s (ice) and 10 min (23 °C)

0.28 (98%) / 0.40 D (99% CI)
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HDX reaction details

A

A Delta sp

phosphate buffer saline (PBS), pD,eq =7.35, Deuterium fraction 84%, ratio 1:2 spike:ACE2

HDX time course

4s(ice)*, 20 s(ice), 15s(23 °C)*, 1 min (23 °C)*, 10 min (23 °C), 100 min (23 °C)*, 6 h (28 °C); absent in Delta spike + ACE2

HDX control samples

Maximally labeled control

Back-exchange (mean /IQR)

30.47%/12.55%

#of Peptides / Average peptide length

167/10.83

Sequence coverage

81%

Replicates (technical)

duplicates-4 s (ice); triplicates-20 s (ice)and 10 min (23 °C)

triplicates-20 s (ice)

Repeatability (average standard deviation)

0,035612

0,043306

Significant differencesin HDX (delta HDX > X D)

0.27 (98%)/0.39 D (99% Cl)










Data Set ACE2 ACE2 + Delta spike

HDX reaction details

HDX time course

HDX control samples

Back-exchange (mean / IQR)

# of Peptides / Average peptide length

Sequence coverage

Replicates (technical) duplicates - 4 s (ice); triplicates - 20 s (ice) and 10 min (23 °C) triplicates - 20 s (ice)

Repeatability (average standard deviation) 0,035612 0,043306

Significant differences in HDX (delta HDX > X D)

phosphate buffer saline (PBS), pD

read

 = 7.35, Deuterium fraction 84%, ratio 1:2 spike:ACE2

4s (ice)*, 20 s (ice), 15 s (23 °C)*, 1 min (23 °C)*, 10 min (23 °C), 100 min (23 °C)*, 6 h ( 28 °C); absent in Delta spike + ACE2

Maximally labeled control

30.47% / 12.55%

167 / 10.83

81%

0.27 (98%) / 0.39 D (99% CI)
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HDX reaction details

A A 0 0 D

phosphate buffer saline (PBS), pD,eq =7.35, Deuterium fraction 84%, ratio 1:2 spike:ACE2

HDX time course

4s(ice), 20 s(ice), 155(23 °C), 1 min (23 °C), 10 min (23 °C), 100 min (23 °C), 6 h (28 °C)

HDX control samples

Maximally labeled control

Back-exchange (mean /IQR)

33.16%/11.29%

#of Peptides / Average peptide length 167/10.83

Sequence coverage 81%

Replicates (technical) duplicates-4 s (ice); triplicates-20 s (ice)and 10 min (23 °C) duplicates-4 s(ice)and 20 s (ice); triplicates - 10 min (23 °C)
Repeatability (average standard deviation) 0,036086 0,036658

Significant differencesin HDX (delta HDX > X D)

0.27 (98%)/0.39 D (99% Cl)










Data Set ACE2 ACE2 + Omicron spike

HDX reaction details

HDX time course

HDX control samples

Back-exchange (mean / IQR)

# of Peptides / Average peptide length

Sequence coverage

Replicates (technical) duplicates - 4 s (ice); triplicates - 20 s (ice) and 10 min (23 °C) duplicates - 4 s (ice) and 20 s (ice); triplicates - 10 min (23 °C)

Repeatability (average standard deviation) 0,036086 0,036658

Significant differences in HDX (delta HDX > X D) 0.27 (98%) / 0.39 D (99% CI)

phosphate buffer saline (PBS), pD

read

 = 7.35, Deuterium fraction 84%, ratio 1:2 spike:ACE2

4s (ice), 20 s (ice), 15 s (23 °C), 1 min (23 °C), 10 min (23 °C), 100 min (23 °C), 6 h ( 28 °C)

Maximally labeled control

33.16% / 11.29%

167 / 10.83

81%
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