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A-74528-Hex 0.641 0.629 0.638 0.606 0.635 0.647 0.658 0.649 0.655 0.624 0.655 0.628 0.56

Lomaiviticin-Pr 0.681 0.672 0.687 0.588 0.675 0.681 0.68 0.679 0.652 0.678 0.685 0.691 0.526

Lomaiviticin'-Pr 0.63 0.616 0.633 0.545 0.622 0.627 0.632 0.628 0.616 0.623 0.621 0.632 0.486

Lomaiviticin''-Pr 0.631 0.625 0.637 0.538 0.631 0.632 0.632 0.635 0.617 0.632 0.63 0.638 0.531

Lugdunomycin 0.517 0.519 0.525 0.51 0.53 0.528 0.523 0.546 0.517 0.525 0.541 0.529 0.375

Lysolipin 0.636 0.64 0.645 0.684 0.653 0.64 0.645 0.645 0.643 0.642 0.651 0.642 0.52

Maduralactomycin 0.561 0.55 0.559 0.567 0.559 0.561 0.557 0.548 0.541 0.552 0.561 0.554 0.496

Mayamycin 0.481 0.477 0.477 0.475 0.476 0.475 0.492 0.484 0.498 0.475 0.484 0.473 0.364

Medermycin 0.654 0.678 0.662 0.775 0.669 0.673 0.665 0.638 0.627 0.677 0.684 0.694 0.684

Mensacaricin 0.699 0.676 0.699 0.705 0.698 0.697 0.722 0.702 0.704 0.682 0.681 0.685 0.509

Metathramycin 0.573 0.57 0.566 0.386 0.576 0.583 0.561 0.568 0.559 0.566 0.577 0.572 0.485

AQ-256 0.927 0.931 0.929 1.007 0.927 0.918 0.922 0.93 0.916 0.926 0.924 0.924 2.304

Methyltetrangomycin 0.491 0.479 0.491 0.519 0.497 0.493 0.502 0.501 0.502 0.485 0.49 0.48 0.353

Mithramycin 0.695 0.7 0.7 0.598 0.708 0.706 0.71 0.7 0.674 0.703 0.711 0.704 0.54

Murayaquinone 0.644 0.66 0.636 0.641 0.647 0.656 0.651 0.627 0.628 0.641 0.654 0.649 0.542

Naphthocyclinone 0.725 0.749 0.738 0.806 0.745 0.748 0.731 0.718 0.693 0.754 0.773 0.76 0.703

Nenestatin-Pr 0.576 0.567 0.563 0.488 0.567 0.571 0.558 0.578 0.572 0.562 0.569 0.575 0.55

Nivetetracyclate-Pr 0.545 0.557 0.536 0.506 0.557 0.555 0.546 0.559 0.542 0.544 0.539 0.546 0.533

Nocardiopsistin-iPr 0.509 0.523 0.501 0.514 0.498 0.507 0.494 0.498 0.499 0.504 0.506 0.511 0.584

Nogalamycin 0.503 0.479 0.494 0.543 0.491 0.492 0.5 0.483 0.467 0.49 0.483 0.488 0.506

Oviedomycin 0.5 0.488 0.502 0.477 0.499 0.501 0.508 0.481 0.488 0.495 0.512 0.498 0.362

Aranciamycin 0.705 0.696 0.707 0.702 0.715 0.711 0.721 0.712 0.714 0.699 0.712 0.703 0.515

Oxytetracycline 0.605 0.596 0.599 0.526 0.603 0.604 0.614 0.605 0.589 0.591 0.592 0.587 0.484

Paramagnetoquinone 0.584 0.576 0.577 0.471 0.581 0.585 0.592 0.577 0.577 0.575 0.587 0.581 0.583

PD116740 0.515 0.505 0.517 0.49 0.516 0.515 0.529 0.509 0.514 0.514 0.517 0.523 0.338

Persiamycin 0.516 0.516 0.521 0.478 0.529 0.537 0.533 0.532 0.525 0.512 0.526 0.533 0.457

Polyketomycin 0.711 0.684 0.71 0.678 0.715 0.717 0.728 0.723 0.733 0.707 0.717 0.707 0.534

Pradimicin 0.743 0.741 0.745 0.693 0.747 0.746 0.743 0.726 0.723 0.744 0.752 0.753 0.553

Pyxidicycline 0.717 0.707 0.711 0.691 0.704 0.697 0.712 0.697 0.709 0.712 0.704 0.708 0.679

Qinimycin 0.651 0.633 0.649 0.67 0.652 0.662 0.646 0.639 0.616 0.651 0.676 0.662 0.615

R1128-Leu 0.677 0.696 0.688 0.742 0.685 0.686 0.686 0.667 0.65 0.692 0.698 0.699 0.626

Arenimycin' 0.766 0.77 0.769 0.676 0.756 0.762 0.754 0.738 0.724 0.768 0.783 0.776 0.626

Ravidomycin-Pr 0.589 0.574 0.593 0.638 0.598 0.592 0.604 0.619 0.602 0.594 0.6 0.597 0.466

Resistomycin 0.828 0.86 0.825 0.815 0.828 0.824 0.828 0.845 0.836 0.823 0.847 0.833 0.797

Rhodomycin-Pr 0.565 0.551 0.56 0.532 0.563 0.566 0.563 0.558 0.568 0.555 0.545 0.563 0.556

Rishirilide-Leu 0.595 0.593 0.595 0.771 0.597 0.601 0.589 0.573 0.578 0.601 0.612 0.599 0.603

Rishirilide'-Leu 0.555 0.564 0.562 0.736 0.564 0.564 0.558 0.559 0.545 0.564 0.577 0.567 0.57

Rubrolone-Bu 0.588 0.601 0.602 0.715 0.62 0.618 0.585 0.58 0.563 0.616 0.62 0.621 0.621

Rubromycin 0.641 0.638 0.648 0.667 0.644 0.645 0.646 0.648 0.649 0.651 0.667 0.656 0.518

Rubromycin' 0.629 0.63 0.631 0.662 0.643 0.65 0.647 0.653 0.651 0.628 0.652 0.632 0.579

Saprolmycin 0.537 0.524 0.532 0.454 0.529 0.533 0.533 0.506 0.503 0.524 0.526 0.519 0.37

SaquayamycinA 0.502 0.482 0.499 0.428 0.49 0.491 0.506 0.49 0.489 0.487 0.487 0.481 0.379

Arenimycin 0.694 0.691 0.705 0.685 0.698 0.697 0.702 0.699 0.704 0.7 0.711 0.701 0.639

SaquayamycinZ 0.464 0.442 0.459 0.463 0.463 0.47 0.451 0.444 0.45 0.459 0.468 0.456 0.475

Sch 0.771 0.76 0.769 0.637 0.782 0.782 0.768 0.769 0.751 0.764 0.765 0.765 0.626

Sch47554 0.522 0.521 0.515 0.474 0.526 0.531 0.537 0.526 0.532 0.511 0.51 0.519 0.413

Setomimycin 0.543 0.524 0.54 0.48 0.535 0.536 0.553 0.533 0.535 0.531 0.53 0.529 0.391

SF2575 0.873 0.87 0.886 0.704 0.883 0.888 0.895 0.883 0.858 0.888 0.894 0.894 0.669

Simocyclinone 0.49 0.467 0.481 0.471 0.487 0.484 0.5 0.479 0.497 0.467 0.48 0.468 0.377

Simocyclinone' 0.52 0.517 0.518 0.449 0.517 0.524 0.525 0.507 0.492 0.511 0.523 0.512 0.377

Steffimycin 0.626 0.621 0.607 0.589 0.617 0.617 0.623 0.587 0.576 0.606 0.595 0.611 0.49

Streptoketide-Pr 0.583 0.621 0.602 0.734 0.606 0.607 0.589 0.613 0.574 0.62 0.628 0.626 0.647

Tetarimycin 0.67 0.658 0.679 0.638 0.672 0.67 0.682 0.667 0.66 0.668 0.673 0.674 0.396

Arimetamycin 0.545 0.534 0.518 0.513 0.525 0.535 0.536 0.519 0.519 0.511 0.505 0.516 0.488

Tetracenomycin 0.522 0.515 0.52 0.557 0.516 0.523 0.524 0.531 0.537 0.511 0.531 0.514 0.529

Thioangucycline 0.558 0.544 0.564 0.553 0.576 0.57 0.567 0.592 0.567 0.559 0.569 0.562 0.453

TLN-05220-Ile 0.551 0.554 0.557 0.622 0.583 0.579 0.561 0.582 0.572 0.578 0.604 0.574 0.646

Trioxacarcin-Ile 0.62 0.601 0.621 0.642 0.622 0.622 0.624 0.616 0.622 0.619 0.628 0.61 0.544

Turbinmicin 0.711 0.687 0.706 0.748 0.723 0.717 0.722 0.701 0.709 0.701 0.705 0.702 0.658

Urdamycin 0.512 0.498 0.505 0.45 0.499 0.502 0.507 0.476 0.482 0.502 0.498 0.501 0.334

UT-X26-F129 0.641 0.629 0.646 0.68 0.638 0.649 0.663 0.653 0.646 0.638 0.66 0.65 0.57

Warkmycin 0.54 0.537 0.521 0.484 0.535 0.533 0.533 0.518 0.502 0.519 0.526 0.525 0.416

Wexrubicin 0.804 0.796 0.811 0.849 0.811 0.806 0.822 0.842 0.849 0.805 0.824 0.81 0.798

WhiE 0.709 0.711 0.707 0.583 0.725 0.718 0.706 0.719 0.709 0.701 0.722 0.695 0.59

Arixanthomycin 0.609 0.62 0.61 0.612 0.616 0.618 0.611 0.613 0.602 0.613 0.618 0.616 0.57

WS79089D 0.674 0.666 0.688 0.711 0.701 0.697 0.69 0.679 0.691 0.692 0.698 0.693 0.651

X26 0.665 0.648 0.666 0.731 0.66 0.666 0.69 0.673 0.683 0.649 0.667 0.657 0.538

Xantholipin 0.628 0.658 0.628 0.664 0.637 0.644 0.628 0.635 0.623 0.638 0.653 0.652 0.616

ZHMpentangular 0.796 0.787 0.797 0.625 0.815 0.81 0.806 0.817 0.792 0.797 0.8 0.797 0.642

Auricin 0.591 0.598 0.59 0.637 0.583 0.584 0.603 0.621 0.626 0.579 0.583 0.586 0.584

Azicemicin-aziridine 0.466 0.466 0.468 0.567 0.463 0.467 0.468 0.447 0.46 0.469 0.474 0.474 0.495

Baikalomycin 0.559 0.559 0.552 0.486 0.56 0.565 0.572 0.555 0.569 0.552 0.561 0.552 0.415

BE-7585A 0.522 0.515 0.53 0.534 0.531 0.532 0.532 0.519 0.522 0.526 0.534 0.529 0.362

Abx 0.694 0.7 0.696 0.659 0.697 0.712 0.7 0.679 0.682 0.696 0.71 0.705 0.567

Benastatin-Hex 0.587 0.58 0.585 0.534 0.588 0.59 0.597 0.585 0.606 0.577 0.578 0.591 0.577

Bipentaromycin 0.733 0.74 0.73 0.919 0.733 0.742 0.736 0.737 0.728 0.725 0.758 0.743 0.738

Brasiliquinone-Pr 0.542 0.526 0.534 0.45 0.53 0.539 0.526 0.483 0.494 0.523 0.526 0.528 0.431

Calixanthomycin 0.636 0.643 0.616 0.607 0.615 0.639 0.634 0.6 0.636 0.613 0.639 0.629 0.53

Cervimycin-malonoamyl 0.644 0.626 0.654 0.623 0.645 0.644 0.657 0.641 0.626 0.651 0.659 0.647 0.477

Chartreusin 0.53 0.511 0.534 0.48 0.548 0.548 0.539 0.521 0.5 0.531 0.545 0.536 0.434

Chartreusin' 0.556 0.526 0.555 0.492 0.565 0.561 0.562 0.539 0.523 0.549 0.55 0.549 0.437

Chattamycin 0.509 0.521 0.514 0.523 0.531 0.533 0.521 0.536 0.538 0.524 0.533 0.529 0.439

Chelocardin 0.666 0.653 0.671 0.62 0.667 0.669 0.681 0.671 0.658 0.662 0.675 0.66 0.493

Chlortetracycline 0.718 0.718 0.722 0.607 0.718 0.722 0.723 0.694 0.691 0.711 0.718 0.721 0.591

+ABXA-BE-24566B 0.711 0.704 0.707 0.657 0.703 0.705 0.712 0.687 0.688 0.702 0.7 0.706 0.541

Chromomycin 0.641 0.642 0.649 0.717 0.652 0.648 0.654 0.665 0.641 0.656 0.674 0.659 0.594

Chrysomycin-Pr 0.67 0.651 0.675 0.598 0.669 0.667 0.679 0.686 0.669 0.665 0.677 0.67 0.551

Cinerubin-Pr 0.629 0.65 0.625 0.557 0.643 0.641 0.633 0.622 0.619 0.629 0.63 0.624 0.544

Clostrubin 0.828 0.825 0.827 0.907 0.837 0.822 0.832 0.846 0.844 0.827 0.832 0.833 0.804

Clostrubin' 0.783 0.774 0.781 0.867 0.79 0.781 0.784 0.798 0.798 0.779 0.788 0.783 0.767

Collinone 0.779 0.763 0.784 0.736 0.794 0.788 0.781 0.781 0.77 0.776 0.771 0.776 0.637

CosmomycinC-Pr 0.57 0.568 0.569 0.601 0.572 0.57 0.57 0.564 0.577 0.57 0.555 0.574 0.588

Cosmomycin-Pr 0.567 0.551 0.553 0.557 0.564 0.566 0.563 0.56 0.572 0.55 0.537 0.552 0.57

Cur 0.817 0.819 0.821 0.642 0.83 0.824 0.827 0.815 0.803 0.819 0.817 0.813 0.642

Cysgriseusin 0.554 0.564 0.554 0.619 0.56 0.565 0.565 0.548 0.55 0.56 0.577 0.557 0.592

Accramycin 0.771 0.784 0.776 0.77 0.762 0.758 0.771 0.784 0.77 0.782 0.789 0.765 0.77

Cytorhodin-Pr 0.558 0.553 0.562 0.575 0.561 0.564 0.558 0.545 0.562 0.563 0.547 0.57 0.566

Dactylocycline 0.732 0.73 0.734 0.621 0.741 0.748 0.734 0.707 0.698 0.738 0.744 0.759 0.477

Daunorubicin-Pr 0.66 0.65 0.672 0.692 0.675 0.67 0.664 0.667 0.651 0.679 0.671 0.677 0.625

Dendrubin 0.671 0.665 0.667 0.676 0.667 0.666 0.683 0.697 0.703 0.666 0.687 0.668 0.713

Doxorubicin-Pr 0.601 0.605 0.605 0.545 0.611 0.608 0.607 0.587 0.585 0.607 0.603 0.608 0.492

Dutomycin 0.688 0.662 0.689 0.635 0.694 0.698 0.699 0.709 0.72 0.684 0.695 0.691 0.534

Elloramycin 0.584 0.564 0.585 0.582 0.579 0.575 0.593 0.585 0.593 0.569 0.562 0.57 0.568

Enduracyclinone 0.627 0.642 0.634 0.65 0.635 0.634 0.645 0.634 0.636 0.634 0.652 0.633 0.591

Enterocin-Bn 0.692 0.677 0.683 0.683 0.697 0.701 0.699 0.693 0.679 0.687 0.692 0.701 0.611

Aclacinomycin-Pr 0.519 0.533 0.517 0.641 0.532 0.527 0.535 0.557 0.553 0.524 0.524 0.521 0.534

Erdacin 0.584 0.581 0.596 0.731 0.606 0.6 0.588 0.588 0.599 0.597 0.615 0.606 0.662

FD-594-Bu 0.614 0.597 0.605 0.524 0.608 0.611 0.625 0.617 0.631 0.593 0.6 0.594 0.605

Fluostatin 0.622 0.61 0.623 0.594 0.619 0.62 0.617 0.584 0.588 0.619 0.616 0.617 0.449

FluostatinM 0.539 0.527 0.539 0.528 0.539 0.539 0.535 0.51 0.527 0.535 0.53 0.536 0.409

FluostatinMQ 0.514 0.488 0.511 0.522 0.503 0.499 0.53 0.51 0.519 0.501 0.501 0.489 0.466

Fogacin 0.593 0.58 0.599 0.655 0.599 0.598 0.583 0.583 0.596 0.592 0.608 0.595 0.686

FogacinC-HCS 0.713 0.723 0.706 0.667 0.717 0.73 0.719 0.704 0.684 0.709 0.728 0.729 0.605

Formicamycin 0.742 0.738 0.746 0.749 0.752 0.745 0.749 0.771 0.755 0.746 0.77 0.739 0.698

Frankiamicin 0.791 0.828 0.804 0.761 0.806 0.815 0.796 0.803 0.776 0.815 0.86 0.828 0.654

FredericamycinC 0.706 0.751 0.706 0.684 0.724 0.73 0.707 0.704 0.701 0.721 0.74 0.736 0.599

Aclacinomycin'-Pr 0.587 0.604 0.584 0.665 0.598 0.597 0.596 0.605 0.602 0.59 0.591 0.587 0.559

Fredericamycin-Hex 0.681 0.655 0.672 0.64 0.675 0.681 0.7 0.694 0.714 0.653 0.676 0.653 0.605

Table S5. Root mean square deviation (RMSD) calculation of predicted protein structure between 13novel KSβ in ODD cluster 1 and 163 labelled KSβ 
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Frenolicin-Bu 0.71 0.683 0.711 0.804 0.697 0.702 0.705 0.678 0.69 0.701 0.715 0.699 0.607

Frigocyclinone 0.536 0.543 0.531 0.525 0.54 0.541 0.54 0.547 0.556 0.536 0.545 0.542 0.548

Gaudimycin 0.502 0.489 0.492 0.556 0.504 0.5 0.516 0.535 0.536 0.479 0.497 0.488 0.48

Gilvocarcin-Pr 0.759 0.752 0.764 0.686 0.761 0.756 0.775 0.754 0.755 0.761 0.752 0.765 0.602

Granaticin 0.616 0.615 0.623 0.659 0.626 0.623 0.63 0.628 0.609 0.618 0.64 0.635 0.572

Granaticin' 0.952 0.907 0.95 0.726 0.928 0.957 0.976 0.929 0.901 0.966 0.986 0.963 0.825

Granaticin'' 0.612 0.616 0.617 0.622 0.624 0.623 0.622 0.639 0.617 0.62 0.644 0.63 0.6

Grincamycin 0.486 0.462 0.476 0.452 0.465 0.469 0.481 0.459 0.462 0.462 0.46 0.458 0.377

Griseorhodin 0.675 0.718 0.694 0.745 0.7 0.707 0.689 0.731 0.706 0.704 0.741 0.724 0.625

Actinorhodin 0.669 0.686 0.679 0.737 0.693 0.688 0.67 0.666 0.651 0.69 0.705 0.7 0.646

Griseorhodin' 0.689 0.73 0.708 0.738 0.711 0.718 0.703 0.733 0.713 0.718 0.746 0.732 0.615

Griseusin 0.577 0.583 0.568 0.626 0.568 0.57 0.587 0.601 0.605 0.56 0.58 0.555 0.589

Hatomarubigin 0.501 0.475 0.499 0.457 0.497 0.492 0.505 0.515 0.524 0.49 0.487 0.494 0.452

Hedamycin-Hex 0.821 0.792 0.808 0.748 0.831 0.827 0.837 0.83 0.833 0.803 0.809 0.792 0.779

Heliquinomycin 0.653 0.681 0.66 0.713 0.677 0.676 0.675 0.688 0.683 0.675 0.697 0.687 0.589

Hexaricin 0.681 0.668 0.688 0.689 0.702 0.706 0.695 0.685 0.692 0.688 0.694 0.685 0.65

Hiroshidine 0.691 0.675 0.699 0.696 0.706 0.705 0.688 0.661 0.642 0.71 0.713 0.706 0.637

Huanglongmycin 0.663 0.646 0.671 0.571 0.658 0.66 0.669 0.631 0.64 0.655 0.655 0.657 0.426

Hyaluromycin 0.705 0.71 0.709 0.699 0.706 0.702 0.722 0.698 0.71 0.705 0.718 0.709 0.545

Hydroxyfujianmycin 0.467 0.455 0.462 0.495 0.462 0.466 0.469 0.481 0.494 0.447 0.466 0.453 0.388

Allocyclinone 0.643 0.655 0.65 0.723 0.648 0.653 0.643 0.631 0.636 0.652 0.663 0.665 0.607

IFQs 0.694 0.724 0.695 0.756 0.723 0.73 0.712 0.711 0.692 0.716 0.711 0.727 0.788

Isatropolone-Bu 0.722 0.706 0.675 0.67 0.676 0.704 0.692 0.68 0.697 0.646 0.704 0.684 0.645

Isoindolinomycin-Gly 0.604 0.597 0.61 0.614 0.629 0.622 0.619 0.627 0.617 0.614 0.616 0.63 0.462

Jadomycin 0.558 0.527 0.562 0.501 0.565 0.561 0.569 0.563 0.581 0.55 0.557 0.548 0.342

JBIR-76 0.654 0.672 0.661 0.82 0.682 0.687 0.679 0.679 0.664 0.683 0.674 0.697 0.818

Julichrome 0.524 0.494 0.523 0.479 0.522 0.525 0.529 0.503 0.521 0.507 0.521 0.507 0.338

Julichrome' 0.576 0.557 0.57 0.562 0.564 0.566 0.567 0.538 0.558 0.56 0.565 0.562 0.389

Keyicin 0.584 0.556 0.573 0.548 0.569 0.57 0.594 0.593 0.584 0.56 0.557 0.56 0.595

Kiamycin 0.561 0.548 0.565 0.55 0.578 0.573 0.569 0.595 0.57 0.561 0.572 0.565 0.453

Kinamycin 0.479 0.461 0.481 0.496 0.479 0.478 0.486 0.476 0.489 0.474 0.477 0.469 0.369

Alnumycin-Bu 0.705 0.674 0.695 0.667 0.69 0.7 0.694 0.644 0.659 0.686 0.693 0.694 0.632

kinanthraquinone 0.595 0.591 0.6 0.547 0.593 0.594 0.587 0.549 0.542 0.599 0.587 0.598 0.451

Komodoquinone 0.591 0.603 0.604 0.666 0.609 0.607 0.604 0.61 0.589 0.617 0.625 0.621 0.632

Komodoquinone' 0.56 0.572 0.583 0.669 0.585 0.58 0.577 0.58 0.559 0.59 0.595 0.599 0.566

Kosinostatin 0.546 0.538 0.549 0.645 0.549 0.544 0.556 0.567 0.573 0.542 0.55 0.542 0.552

Lactonamycin-Gly 0.622 0.618 0.638 0.593 0.624 0.622 0.637 0.645 0.641 0.628 0.649 0.635 0.488

LactonamycinZ-Gly 0.581 0.569 0.587 0.508 0.575 0.576 0.581 0.573 0.571 0.57 0.578 0.58 0.422

Landomycin 0.517 0.516 0.506 0.549 0.532 0.533 0.53 0.573 0.571 0.508 0.516 0.516 0.556

LandomycinE 0.516 0.524 0.519 0.562 0.534 0.535 0.532 0.553 0.531 0.525 0.534 0.527 0.468

LandomycinE' 0.492 0.501 0.49 0.563 0.509 0.503 0.516 0.543 0.54 0.491 0.502 0.494 0.477

LL-D49194α1-Ile 0.567 0.539 0.566 0.54 0.553 0.568 0.562 0.542 0.537 0.554 0.554 0.558 0.572

Anthrabenzoxocinone 0.645 0.649 0.633 0.624 0.634 0.641 0.661 0.625 0.625 0.628 0.638 0.635 0.551

Metamycin-iPr 0.767 0.774 0.766 0.767 0.784 0.778 0.785 0.795 0.784 0.77 0.758 0.765 0.725

Piloquinone-Leu 0.595 0.593 0.596 0.727 0.587 0.594 0.58 0.575 0.583 0.594 0.596 0.608 0.694


