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Supplementary Table S1. Effects of multi-resolution probabilistic restraints.

PDB g};‘?lﬁi Refined GDT-HA
B 0.5A restraints 1.0A restraints 2.0A restraints 4.0A restraints

1a07A 74.05 73.10 73.57 72.38 74.52
1a07A 74.05 73.10 73.57 72.38 74.52
1a00A 64.18 63.48 64.72 555 53.01
101m_ 66.56 69.81 67.53 65.75 59.25
laSv_ 55.82 57.36 57.02 51.03 52.57
latlA 64 67.37 64.75 63.88 64.38
lafqC 55.73 56.51 52.34 48.7 47.4
lawgA 57.32 57.32 56.4 55.18 56.55
1b0b_ 62.94 62.59 59.4 51.77 55.67
IbI11A 54.2 52.65 47.79 46.68 45.58
1b66A 57.07 55.62 55.07 53.44 51.45
1blcA 66.27 65.51 69.28 67.02 60.09
1bs4A 59.23 60.12 57.89 57.44 5491
1bh5SA 53.1 50.16 49.02 44.61 40.36
1be9A 58.56 59.26 53.94 52.08 45.6
1bzsA 41.52 40.30 40.61 39.39 41.52
1bvqA 59.53 61.33 60.43 57.19 59.71
1c9kB 20.56 20.28 20 21.11 21.39
lefvH 63.66 62.39 58.82 55.04 60.08
lecewA 60.04 60.04 60.04 57.85 57.48
lev8 36.13 36.42 36.13 32.66 3251
lepq 66.47 67.83 67.25 60.66 57.36
1d0iA 38.83 39.17 37.17 38.5 34.67
1d01D 56.85 56.10 52.08 52.68 47.32
1d2uA 32.61 31.79 30.16 30.16 29.35
1d1;C 53.28 56.93 52.37 51.64 50.18
1dSuA 48.48 49.55 47.73 44.39 38.79
1d7bA 10.41 10.14 9.73 10.14 10.14
1df8A 62.29 62.08 58.69 53.39 56.78
1ddrA 63.68 62.89 61.01 58.65 51.73
1dt1A 32.75 31.78 31.78 312 28.1
1ds7A 51.41 51.79 52.82 48.97 45.51
ldveA 43.93 43.93 43.22 40.65 39.84
1dud_ 59.07 60.08 57.46 51.81 49.6
1dxpA 25.86 25.86 23.86 23.14 2243
1dw0A 32.81 31.47 32.14 32.37 25
1dzrA 45.22 46.58 48.09 50.96 49.59
1e29A 42.22 41.30 40.19 3537 35.19
1e20A 51.76 51.49 49.73 49.46 48.24

lejbA 65.33 67.26 67.56 65.63 63.84



1e6iA
lelrA
lelkA
lelwA
leumA
leqgmA
If71A
leyhA
lewdA
1ff3A
1fdk_
1g5tA
1fm0D
1goyA
lgevB
1gy7A
1gxuA
1gpqA
1h97A
1h4hA
1hbg_
1hlb_
lhdoA
1j3wA
lidsA
1hnl_
1kafA
1j77A
Imn8A
1mkOA
1191A
1nlqA
1ohOA
1082A
InwaA
lou8A
loohA
1okOA
low4A
1g4kA
1qlfA
IrfyA

1sz7A

72.05

60.74

58.99

68.59

75.31

57.28

51.27

54.34

59.43

52.62

25.81

42.04

70.67

36.57

60.85

63.84

58.81

45.28

54.08

47.82

59.86

50.16

56.71

59.51

44.9

28.65

24.77

43.97

24.74

44.59

59.8

23.1

62.8

30.36

24.11

41.51

48.21

18.24

54.79

7.88

62.5

61.8

46.86

72.95

62.70

60.29

72.65

72.52

57.59

54.03

55.56

61.32

49.29

24.39

41.88

71.33

34.03

62.32

64.67

60.80

45.08

53.40

46.72

61.56

50.32

58.54

63.25

44.39

28.46

24.07

45.73

26.05

45.10

59.12

22.86

66.00

30.36

24.70

42.45

50.00

16.55

55.21

8.45

65.71

61.80

48.11

71.14

64.65

58.17

76.07

74.07

57.75

56.57

53.13

63.44

47.14

2297

414

70.33

32.41

59.19

62.6

59.09

44.88

54.42

46.48

57.65

50

60

60.26

41.84

29.04

2292

46.11

2553

44.33

58.11

2524

65.6

30

24.55

43.87

50.79

17.23

54.79

8.56

63.18

64.04

46.23

69.09

66.99

54.58

80.13

72.52

55.38

53.81

51.91

65.57

46.79

21.34

414

61.67

30.09

53.68

61.57

55.68

44.09

52.72

44.17

58.84

52.55

62.07

59.51

43.88

26.92

22.69

44.47

25

43.56

63.85

24.05

65.8

3321

24.7

43.63

49.6

16.89

51.04

7.55

61.82

59.83

44.97

66.59

61.13

57.68

85.47

66.93

4731

56.36

56.42

65.57

45.36

23.98

41.56

64.33

27.55

51.65

57.64

52.56

49.61

56.29

38.96

55.78

43.95

61.59

57.65

44.05

30.96

21.53

39.82

27.37

37.89

49.32

20.24

62.2

25

25.15

46.7

49.8

15.54

48.33

8.56

5591

57.58

44.03



13yA
1tlvA
1tkuA
1t7dA
1tqgA
1tp6A
1tugB
lu2hA
1tzvA
lufyA
1u84A
1u55A
lugiA
lusqA
1w53A
luxzA
luuyA
1wlzA
IwmhB
IwmhA
IwzdA
IwpaA
1x91A
1x6iA
1xa8A
IxmtA
ly3dl
1xppA
1ydOA
1y9tA
1z3eB
2bwfA
2b5aA
2chhA
2cb8A
2¢92A
2evlA
2gkgA
2fcwA
2h7zA
2grrB
2hl0A

2ifrA

62.21

61.56

9.44

4.81

72.14

42.06

41.18

80.21

51.77

34.17

33.64

48.46

16.87

3291

50.3

61.45

64.91

36.18

59.45

72.89

46.41

24.77

72.32

53.37

22.96

55.79

39.06

62.37

44.94

20.23

66.07

64.61

77.6

17.26

76.74

63.78

17.97

70.49

46.46

53

21.02

51.05

11.76

64.89

60.48

9.95

4.93

72.14

42.46

40.52

85.42

51.06

35.09

34.57

48.18

16.57

33.45

48.51

60.11

68.01

36.47

60.67

74.40

47.13

23.36

72.82

55.62

23.60

55.53

38.67

64.39

44.66

19.32

68.30

65.58

79.22

16.81

77.03

66.84

20.14

71.52

47.64

57.33

21.82

50.52

12.13

64.5

57.53

9.31

5.17

72.62

45.63

39.87

79.43

53.19

34.86

31.79

4525

16.27

33.63

45.54

58.21

69.57

36.47

60.98

73.49

47.61

23.36

71.14

62.36

24.74

56.84

41.02

63.13

44.94

19.32

70.54

64.29

70.78

15.71

77.03

68.2

18.38

66.19

45.05

53

21.34

51.22

12.62

61.26

48.92

9.31

5.05

67.86

41.67

39.54

76.3

539

33.72

30.25

49.44

14.76

32.73

44.05

55.53

69.72

36.18

57.62

64.46

44.26

24.07

66.61

64.89

25

55

37.89

54.8

47.19

19.32

66.96

58.12

68.83

16.37

78.78

67.52

18.65

64.55

45.05

52.33

21.02

45.63

11.52

54.58

53.76

9.95

4.93

63.33

40.67

37.58

69.27

48.4

33.49

31.79

43.44

15.96

29.68

45.83

52.86

66.15

35

66.77

66.87

44.86

22.66

68.96

69.1

23.09

51.32

38.67

52.02

42.98

18.18

64.73

54.22

71.1

14.82

72.38

69.05

17.7

66.39

45.05

53

23.57

48.78

11.03



y Table S2. Refi

2iuSA 2891 29.19 27.65 30.45 29.75
2ip6A 73.28 76.15 79.02 75.29 78.16
2j8wA 55.47 56.05 582 56.05 59.77
2nmlA 20.5 19.75 20 19.25 22
2jekA 14.11 14.11 14.11 14.29 13.21
2037A 55.56 58.64 58.64 67.59 60.19
2ofcA 22.34 22.16 21.63 18.09 19.15
2pmrA 72.7 69.41 65.13 66.12 69.74
2p6wA 21.24 21.24 21.6 22.57 21
20znA 39.85 40.41 40.6 38.35 359
2pvbA 40.42 40.42 39.95 4322 37.62
2pv2A 68.2 68.93 72.57 72.09 71.12
2rb8A 79.57 80.91 80.91 77.96 73.66
2v2pA 80 78.53 74.12 69.41 68.09
2rk3A 59.63 62.30 64.44 63.24 64.44
2zs0D 67.93 68.97 65.86 65.52 58.62
2vyyA 47.27 46.14 47.05 43.41 45.45
2v33A 19.78 21.70 239 24.18 21.98
3bgpA 59.69 61.87 63.75 55.94 57.5
3bfoA 71.18 70.88 73.24 74.41 70.88
3bydA 39.39 40.99 44.19 40.84 38.95
3bgsA 28.24 28.53 27.35 26.18 26.18
3¢7mA 45.26 45.13 45.64 4731 43.08
3d9nA 55.43 59.60 58.88 67.21 57.25
3cjsB 57.29 59.38 59.38 67.01 61.46
Mean 48.9988 49.54133333 48.9566 47.6046 46.25806667

performance considering GDT-HA of the first selected refined structure.

Refined GDT-HA

PDB (;:)a"ll:‘-:i refineD-C refineD-NC FG-MD FastRelax FastRelax-0.5 FastRelax-1.0 FastRelax-2.0 FastRelax-4.0 ModRefiner-0 ModRefiner-100
1a07A 74.05 76.19 73.81 77.38 69.29 74.05 73.1 68.1 73.33 71.19 73.57
1a00A 64.18 65.07 52.13 64.18 50.89 63.48 60.82 59.93 54.43 62.77 64.36
10Im_ 66.56 69.64 61.53 69.32 51.14 68.99 65.58 66.4 60.39 68.67 67.86
laSv_ 55.82 57.19 49.83 54.62 45.55 56.51 55.65 50.17 50.86 55.48 56.51
latlA 64 67.5 64.13 64.38 60.87 66.75 63.88 66.5 63.5 63.88 64.13
lafqC 55.73 56.25 46.88 55.73 38.28 55.99 54.17 50 474 44.79 56.25
lawqA 57.32 57.32 58.23 56.86 57.32 57.47 58.23 57.77 53.96 57.77 57.47
1b0b_ 62.94 62.41 61.35 63.12 57.09 62.06 59.57 52.48 47.16 59.93 63.48
Ibl11A 54.2 52.43 SL.11 52.88 42.92 51.55 50.44 48.45 47.12 50.22 52.88
1b66A 57.07 58.51 50.36 57.97 56.7 56.7 55.07 53.08 53.62 56.16 57.07
IblcA 66.27 67.77 66.72 64.31 54.07 66.57 66.42 60.54 59.79 66.57 66.87
1bs4A 59.23 60.57 56.85 59.08 55.36 59.67 59.23 59.08 55.21 56.4 58.93
1bh5A 53.1 50.98 41.67 50.33 40.2 49.84 48.37 41.34 47.39 47.71 50.65
1be9A 58.56 58.33 46.76 59.26 47.45 57.64 54.4 57.64 46.53 53.01 57.41
IbzsA 41.52 40 39.09 42.88 40.15 39.85 40.3 40 39.39 39.24 41.36



1bvgA
1c9kB
lefvH
leewA
lev8
lepq_
1d0iA
1d01D
1d2uA
1d1jC
1d8uA
1d7bA
1df8A
1ddrA
1dtIA
1ds7A
ldveA
Idud_
1dxpA
1dwOA
1dzrA
1e29A
1e20A
lejbA
1e6iA
lelrA
lelkA
lelwA
leumA
leqmA
If71A
leyhA
lewdA
1ff3A
1fdk_
1g5tA
1fm0D
1goyA
lgevB
1gy7A
1gxuA
1gpqA
1h97A
1h4hA
lhbg

Thlb_

59.53

20.56

63.66

60.04

36.13

66.47

38.83

56.85

32.61

53.28

48.48

10.41

62.29

63.68

32.75

51.41

43.93

59.07

25.86

32.81

4522

4222

51.76

65.33

72.05

60.74

58.99

68.59

75.31

57.28

51.27

54.34

59.43

52.62

2581

42.04

70.67

36.57

60.85

63.84

58.81

45.28

54.08

47.82

59.86

50.16

61.15

20.83

61.76

59.85

35.84

65.89

39.67

55.51

32.07

53.83

48.79

9.86

62.29

63.52

33.14

51.92

4533

59.48

27.43

32.81

46.86

38.89

51.49

66.52

75.23

62.5

60.46

72.86

73.45

57.75

54.45

54.86

61.56

49.29

25

42.83

71.33

3542

62.5

64.67

60.23

45.08

54.08

48.06

62.24

50

56.29

21.39

62.18

58.76

34.83

63.76

425

52.98

30.98

53.83

47.27

9.86

50.42

51.26

25.58

53.33

39.02

59.27

21

32.37

4522

35

48.51

64.58

72.95

65.04

58.01

72.01

68.63

56.96

56.99

53.99

63.21

49.17

23.58

41.56

68.67

27.55

54.04

65.5

59.09

43.11

51.53

43.57

55.44

48.73

60.07

20.56

63.45

61.86

35.69

65.89

40.17

56.85

322

54.56

48.64

10.14

62.08

64.31

3391

50.51

43.69

58.67

26.86

33.71

46.72

40.74

523

64.73

72.27

64.06

59.48

72.01

74.69

59.97

53.18

55.03

59.91

53.1

25.81

42.68

70

37.73

63.42

63.64

61.08

4528

54.42

48.54

59.86

51.27

58.27

20

61.55

61.5

28.61

51.16

34.83

43.01

28.53

52.01

36.21

9.32

48.94

489

25.58

43.33

40.07

48.99

21

29.69

49.04

37.41

44.59

60.71

68.64

62.7

57.52

82.05

65.37

50.47

51.06

55.56

64.15

42.62

23.78

36.62

66

31.02

56.8

57.23

51.99

47.83

47.79

42.48

60.71

50.32

60.97

20.14

61.97

58.58

35.26

66.28

38.5

55.8

322

54.01

48.48

9.86

61.02

62.42

31.59

51.41

43.81

58.47

25.29

31.25

46.04

40.37

51.22

66.37

73.86

60.74

59.97

71.79

72.36

57.12

53.18

53.99

60.14

50

24.19

42.04

69.67

35.19

60.66

63.84

60.23

44.69

52.89

47.09

60.54

49.52

61.69

19.72

61.76

56.93

35.98

65.89

38

51.79

30.84

54.38

44.7

9.19

59.53

62.26

32.36

51.67

43.69

55.65

24.57

32.37

4522

38.52

50.41

65.77

75.23

63.48

59.15

74.79

68.32

56.8

56.78

55.73

60.38

46.9

22.97

40.92

66

34.49

59.93

64.26

62.22

43.11

52.38

47.45

60.37

51.59

57.19

20.42

57.56

54.56

328

62.21

40

51.79

29.35

55.11

43.03

52.54

58.96

27.52

48.08

41.36

51.41

24

31.47

46.04

38.7

49.46

63.24

71.82

67.58

55.56

83.55

69.25

58.7

52.33

56.08

66.75

46.9

20.53

41.08

65

33.1

56.43

64.26

52.84

40.16

54.76

46.48

54.59

54.46

50.54

20.69

56.72

60.04

32.95

5291

33.33

51.49

30.84

54.2

35.61

9.86

51.27

44.97

27.33

49.87

37.85

50.4

23.14

30.36

45.49

36.11

46.89

61.46

63.86

63.48

61.6

83.97

66.3

46.2

56.78

53.99

67.92

48.1

19.11

35.51

64

31.25

53.49

64.67

54.55

45.67

54.42

40.66

5221

49.2

56.83

19.31

65.13

60.77

34.83

67.64

37.17

56.7

33.02

51.09

44.39

9.86

60.81

61.95

15.7

49.87

48.25

57.66

23.43

30.58

46.58

42.59

53.11

67.56

71.59

582

58.33

70.73

71.58

51.74

48.94

50.52

66.04

52.98

22.15

40.61

68.33

30.09

61.58

62.6

58.81

45.87

53.06

46

60.2

52.07

57.55

21.81

64.08

60.22

35.26

64.53

38.33

55.8

32.07

52.55

47.42

62.29

64.15

32.75

51.67

44.74

58.87

27

30.8

46.17

42.41

51.89

67.41

72.73

61.52

59.31

69.44

74.84

57.91

51.91

53.47

59.43

51.19

23.58

42.83

69.67

36.57

61.95

64.26

59.66

45.87

54.59

46.84

59.69

50.32



ThdoA
1j3wA
lidsA
1hnl_
IkafA
1j77A
Imn8A
1mkOA
1191A
InlgA
1ohOA
1082A
InwaA
lou8A
loohA
1ok0OA
Towd4A
1g4kA
1qlfA
IrfyA
1sz7A
1t3yA
ItIvA
ItkuA
1t7dA
ItqgA
Itp6A
1tugB
lu2hA
ItzvA
lufyA
1u84A
1u55A
lugiA
lusqA
1w53A
luxzA
luuyA
IwlzA
IwmhB
IwmhA
IwzdA
IwpaA
1x91A
1x6iA

1xa8A

56.71

59.51

449

28.65

24.77

43.97

24.74

44.59

59.8

23.1

62.8

30.36

24.11

41.51

48.21

18.24

54.79

7.88

62.5

61.8

46.86

62.21

61.56

9.44

4.81

72.14

42.06

41.18

80.21

51.77

34.17

33.64

48.46

16.87

3291

50.3

61.45

64.91

36.18

59.45

72.89

46.41

24.77

72.32

53.37

22.96

58.29

63.43

43.54

28.27

24.07

45.48

25.26

45.1

62.5

22.62

64.6

30.36

25.15

4222

48.81

16.22

53.96

8.22

65.2

62.92

48.58

62.79

62.1

9.69

4.69

72.62

42.06

39.22

82.81

52.66

33.26

33.64

49.02

17.17

32.55

47.32

61.83

67.39

36.18

60.67

75.9

47.37

23.6

72.99

55.9

24.23

57.8

56.72

42.01

26.92

22.69

42.59

25

42.53

54.39

20.48

64.8

30

23.07

46.46

50.2

16.22

56.46

8.11

63.68

59.27

45.75

65.08

52.96

9.95

5.17

74.05

42.26

36.27

74.48

52.13

36.01

33.95

419

16.57

31.29

45.54

55.34

67.08

37.06

55.79

71.69

41.39

23.36

71.64

65.17

24.11

58.41

59.7

47.79

29.23

24.54

43.09

25.79

45.1

61.15

21.9

64.4

31.43

244

4127

49.4

18.24

53.54

8.22

63.85

61.8

47.48

63.93

59.14

9.69

4.93

73.81

42.86

41.99

81.25

51.06

34.86

35.49

50.42

17.77

32.73

50.3

61.26

66.15

36.18

60.37

72.29

46.53

25.47

70.3

54.21

22.83

61.83

56.34

40.99

27.31

20.83

41.96

27.89

384

65.2

20.95

62.4

21.07

26.19

36.32

52.38

17.23

54.17

7.55

54.9

49.72

41.98

52.86

50.54

8.93

4.69

64.76

40.28

37.25

77.86

51.95

27.98

32.41

44.13

14.76

28.6

41.07

50.19

62.11

36.18

70.12

57.23

37.68

23.36

70.47

66.29

21.56

56.59

61.01

43.54

27.69

23.84

4422

25

4433

58.78

22.62

63.8

29.29

24.26

4127

48.61

17.23

53.54

65.37

62.08

4733

62.6

60.75

9.18

4.57

72.14

42.26

39.54

83.07

50.53

33.94

33.64

48.04

16.27

32.73

4732

60.69

67.24

36.18

61.28

72.29

46.65

21.96

71.98

55.06

23.09

59.63

60.82

40.99

29.62

2431

44.85

25

41.24

55.74

24.52

65.8

28.93

23.51

45.75

50.4

16.22

53.75

64.02

62.64

4733

63.93

57.8

9.31

4.69

70.71

42.86

38.73

82.55

52.48

33.72

35.19

48.32

15.66

33.27

4435

59.92

69.41

37.06

60.98

70.48

46.65

22.66

69.3

61.24

2423

63.54

60.26

42.69

26.92

21.76

4347

25

40.72

55.07

20.71

64.4

27.86

24.26

46.7

51.79

15.54

52.71

8.56

61.49

60.11

4434

65.65

50.81

9.06

4.93

71.19

40.87

38.07

76.56

55.14

32.57

33.33

49.86

15.96

31.47

44.05

51.72

67.55

37.35

68.9

60.84

43.42

23.6

66.11

67.42

22.07

64.76

59.14

44.05

25.58

21.3

4347

25

40.46

59.8

18.81

63

30.71

26.34

4434

48.61

14.86

56.46

8.22

56.42

56.18

42.45

52.29

49.46

9.06

4.69

71.43

38.29

35.62

74.22

53.01

33.72

33.64

38.83

15.66

3291

49.7

51.34

63.66

37.06

75.3

64.76

37.44

23.6

62.25

64.04

21.43

59.39

61.57

449

28.85

22.45

43.97

26.32

43.56

58.11

19.29

67.2

31.43

24.85

44.1

49.6

12.16

53.13

8.22

62.33

59.27

46.38

63.55

60.48

9.57

4.81

76.19

45.63

40.03

79.43

53.55

35.09

34.88

48.04

16.57

33.27

52.08

59.35

66.3

36.18

58.84

69.88

49.28

25.23

69.13

52.53

23.72

59.76

61.57

45.41

28.08

24.54

45.48

2553

44.85

57.77

23.1

65.6

29.64

24.7

4222

48.21

17.57

55.21

8.33

63.18

61.24

47.17

62.79

59.95

10.33

4.81

72.38

44.25

41.18

80.47

52.84

34.63

34.88

48.46

16.27

33.09

49.4

60.69

66.46

36.18

60.98

72.89

49.16

25

71.48

53.93

22.83



IxmtA 55.79 57.11 56.32 56.58 50 53.42 52.89 58.16 54.74 54.47 55.79
ly3dl 39.06 38.67 41.02 41.41 375 38.28 37.89 37.11 37.11 39.06 39.06
IxppA 62.37 63.89 60.1 62.63 47.47 64.39 59.34 57.83 50.25 48.74 63.89
1ydOA 44.94 46.63 41.01 46.91 41.85 4551 46.35 44.94 43.54 39.04 43.54
1y9tA 20.23 19.55 19.09 19.77 18.18 18.86 18.41 18.18 19.32 20 20.45
1z3eB 66.07 68.75 66.07 65.18 68.75 65.63 69.2 63.84 71.88 70.54 66.07
2bwfA 64.61 67.21 65.26 68.83 58.12 64.94 64.61 58.12 68.18 63.64 63.96
2bSaA 77.6 76.95 69.81 78.9 74.35 77.27 69.81 73.05 69.81 81.17 77.6
2chhA 17.26 17.26 16.15 16.59 15.04 17.04 17.48 16.81 15.04 11.95 16.37
2cb8A 76.74 78.2 77.62 77.62 78.2 76.74 77.33 77.62 79.07 76.16 77.33
2¢92A 63.78 67.52 68.88 63.27 63.95 65.99 66.5 69.39 64.46 63.61 63.1
2evlA 17.97 19.19 20.27 18.92 16.89 18.11 18.65 19.46 20.54 11.89 17.97
2gkgA 70.49 71.31 56.76 71.72 64.55 69.88 68.65 68.24 60.04 68.65 70.29
2fcwA 46.46 46.23 4528 46.46 42.22 46.46 44.81 43.4 43.63 48.11 47.88
2h7zA 53 55.33 55.67 54.67 51.33 53.33 53.33 53.33 51 49.67 54.33
2grrB 21.02 21.18 22.13 21.02 20.22 21.18 21.18 22.77 19.27 20.54 22.45
2hl0A 51.05 50.7 49.48 52.27 47.73 50.17 50.35 51.75 50.7 51.4 50.17
2ifrA 11.76 12.01 12.38 12.62 11.4 11.64 12.01 11.27 10.66 11.89 11.52
2iuSA 2891 28.77 28.77 28.35 30.03 29.05 28.77 29.33 29.19 26.54 27.93
2ip6A 73.28 76.72 78.74 75 76.44 75 80.46 84.2 76.15 77.59 74.14
2j8wA 55.47 56.05 55.47 55.86 55.08 55.08 56.05 5391 52.34 52.73 56.45
2nmlA 20.5 19.5 18.75 21 21 19.75 19 18.5 21.5 20 21
2jekA 14.11 14.29 13.04 14.29 13.04 13.93 13.93 13.75 13.57 14.11 13.93
2037A 55.56 58.64 60.19 59.88 66.98 57.72 61.42 66.67 66.05 54.32 56.48
2o0fcA 22.34 227 21.99 21.45 15.43 21.45 21.1 19.15 18.62 21.28 21.81
2pmrA 72.7 71.71 72.7 74.01 62.17 69.41 65.79 67.43 67.76 65.79 72.04
2p6wA 21.24 22.09 22.09 233 18.93 21.48 22.33 21.72 17.48 17.96 20.27
20znA 39.85 39.1 37.03 39.66 35.71 38.53 39.29 36.09 37.03 3891 38.72
2pvbA 40.42 41.82 40.42 42.06 39.25 40.65 41.82 38.55 41.12 38.79 40.19
2pv2A 68.2 68.2 78.64 70.15 74.51 68.93 67.72 74.76 72.82 69.9 68.69
2rb8A 79.57 83.06 77.42 81.72 76.08 82.53 77.15 80.11 77.69 80.65 79.57
2v2pA 80 77.79 67.06 78.97 66.62 77.65 74.85 69.71 69.85 76.47 80.44
2rk3A 59.63 62.43 62.03 59.76 66.58 61.36 61.5 65.64 65.51 59.89 59.22
2zs0D 67.93 68.97 68.62 69.14 69.66 66.21 62.76 65.17 56.72 61.03 66.38
2vyyA 47.27 46.36 48.86 49.77 47.05 4591 48.86 50.45 52.5 51.59 48.64
2v33A 19.78 21.15 239 21.98 22.25 21.15 21.98 23.08 2225 23.08 21.7
3bgpA 59.69 62.19 60.62 58.75 57.19 61.25 63.75 57.81 52.5 55.94 60.62
3bfoA 71.18 72.94 70.88 71.47 72.06 70.29 74.41 74.71 73.24 75 71.47
3bydA 39.39 40.26 40.12 40.26 36.63 39.97 41.86 39.24 38.95 39.39 39.83
3bgsA 28.24 28.24 26.47 28.82 27.06 27.65 28.24 25 25.29 25.88 27.35
3¢7mA 45.26 45 47.82 44.87 42.18 44.74 4333 4538 4333 44.74 459
3d9nA 55.43 58.7 61.96 56.7 60.14 59.42 61.05 61.96 63.59 59.96 58.33
3cjsB 57.29 59.72 71.53 56.6 53.13 57.29 62.5 63.54 68.75 60.42 58.68
Mean 48.9988 49.6353 47.7585 49.5585 45.5671 48.8585 48.6577 47.7868 46.4517 48.1588 49.1479




'y Table S3. Refi

performance considering GDT-HA of the best of top five refined structures.

Refined GDT-HA

PDB g:;;";i refineD-C refineD-NC FG-MD FastRelax FastRelax-0.5 FastRelax-1.0 FastRelax-2.0 FastRelax-4.0 ModRefiner-0 ModRefiner-100
1a07A 74.05 76.19 73.81 77.38 70.95 74.05 73.33 72.86 73.33 71.19 73.57
1a00A 64.18 65.78 59.93 64.18 64.54 64.01 63.12 62.94 61.17 62.77 64.36
101m_ 66.56 71.27 65.26 69.32 52.11 69.16 67.37 66.4 60.39 68.67 67.86
laSv_ 55.82 59.42 58.05 54.62 45.55 56.51 55.99 53.6 51.37 55.48 56.51
latlA 64 68.25 68.12 64.38 63 66.75 65.25 67.37 65.25 63.88 64.13
lafqC 55.73 57.55 57.81 55.73 4531 55.99 55.47 53.65 47.66 44.79 56.25
lawgA 57.32 58.54 59.3 56.86 57.32 57.62 59.6 59.3 58.23 57.77 57.47
1b0b_ 62.94 62.94 63.48 63.12 57.62 62.23 60.82 60.46 61.52 59.93 63.48
1b11A 54.2 52.88 52.43 52.88 47.12 51.99 51.33 48.45 47.12 50.22 52.88
1b66A 57.07 58.51 56.16 57.97 57.07 56.7 57.25 55.8 55.8 56.16 57.07
IblcA 66.27 68.83 67.47 64.31 63.25 66.72 66.42 67.17 64.61 66.57 66.87
1bs4A 59.23 60.71 59.82 59.08 57.14 60.12 59.23 59.67 59.23 56.4 58.93
1bh5SA 53.1 52.12 45.75 50.33 48.86 50 49.84 46.57 48.86 47.71 50.65
1be9A 58.56 58.56 57.87 59.26 52.31 57.64 58.33 58.33 59.95 53.01 57.41
1bzsA 41.52 40.3 41.36 42.88 41.06 40 4091 41.21 39.39 39.24 41.36
1bvqA 59.53 61.87 62.05 60.07 60.97 60.97 61.69 62.59 58.81 56.83 57.55
1c9kB 20.56 20.83 22.08 20.56 22.78 20.28 20.83 21.94 21.39 19.31 21.81
lcfvH 63.66 63.03 62.18 63.45 61.55 62.39 61.76 61.55 61.55 65.13 64.08
lcewA 60.04 60.22 61.31 61.86 61.5 59.31 60.4 58.39 60.04 60.77 60.22
lev8 36.13 35.84 36.27 35.69 28.61 35.69 35.98 3295 3295 34.83 35.26
lepq 66.47 67.25 64.34 65.89 55.04 66.28 67.44 62.21 61.05 67.64 64.53
1dOiA 38.83 39.67 42.5 40.17 41.67 38.67 40.17 41.17 375 37.17 38.33
1d01D 56.85 56.55 57.29 56.85 50.3 55.8 54.61 51.79 51.49 56.7 55.8
1d2uA 32.61 32.74 32.47 322 29.89 322 31.66 30.98 30.84 33.02 32.07
1d1jC 53.28 56.2 56.39 54.56 57.3 54.01 54.38 55.66 56.39 51.09 52.55
1d8uA 48.48 50.15 49.55 48.64 36.21 48.64 48.48 43.33 39.85 44.39 47.42
1d7bA 10.41 10.68 10.14 10.14 10.81 9.86 10.27 10.41 11.22 9.86 10
1df8A 62.29 62.29 60.17 62.08 49.15 61.02 59.75 55.93 51.27 60.81 62.29
1ddrA 63.68 64.47 62.74 64.31 55.19 62.58 62.42 58.96 53.46 61.95 64.15
1dt1A 32.75 33.14 32.56 3391 27.52 32.17 33.72 29.84 29.65 15.7 32.75
1ds7A 51.41 52.44 53.33 50.51 50.64 51.54 51.79 53.85 49.87 49.87 51.67
ldveA 43.93 45.33 44.51 43.69 42.87 43.81 44.74 43.34 43.34 48.25 44.74
Idud_ 59.07 61.09 59.27 58.67 54.03 59.07 56.65 54.44 53.02 57.66 58.87
1dxpA 25.86 2743 24.29 26.86 22 25.29 27.14 25.29 23.29 23.43 27
1dw0A 32.81 33.48 32.59 33.71 29.69 31.47 33.71 32.59 32.59 30.58 30.8
ldzrA 45.22 46.99 48.5 46.72 52.32 46.04 47.27 52.19 47.27 46.58 46.17
1e29A 42.22 41.67 40 40.74 41.85 40.37 413 39.81 41.67 42.59 42.41
1e20A 51.76 52.84 54.05 523 52.57 51.89 51.35 49.46 49.73 53.11 51.89
lejbA 65.33 67.86 65.92 64.73 65.92 66.37 66.67 65.18 64.88 67.56 67.41
le6iA 72.05 75.23 76.59 7227 72.95 73.86 75.45 72.05 72.27 71.59 72.73
lelrA 60.74 62.5 65.04 64.06 64.45 60.74 63.67 75.2 63.48 58.2 61.52
lelkA 58.99 61.6 64.22 59.48 58.99 60.29 59.97 64.38 61.6 58.33 59.31
lelwA 68.59 73.5 82.69 72.01 82.05 72.01 76.28 83.55 83.97 70.73 69.44
leumA 75.31 74.22 71.89 74.69 70.5 72.52 70.81 71.58 70.96 71.58 74.84



leqmA
If71A
leyhA
lewdA
1ff3A
1fdk
1g5tA
1fm0D
1goyA
lgevB
1gy7A
1gxuA
1gpqA
1h97A
1h4hA
lhbg
1hlb_
ThdoA
1j3wA
lidsA
1hnl_
IkafA
1j77A
Imn8A
1mkOA
1191A
InlgA
1ohOA
1082A
InwaA
lou8A
loohA
1ok0OA
TowdA
1g4kA
1qlfA
IrfyA
1sz7A
1t3yA
ItIvA
ItkuA
1t7dA
ItqgA
Itp6A
1tugB

1u2hA

57.28

51.27

54.34

59.43

52.62

2581

42.04

70.67

36.57

60.85

63.84

58.81

45.28

54.08

47.82

59.86

50.16

56.71

59.51

44.9

28.65

24.77

43.97

24.74

44.59

59.8

23.1

62.8

30.36

24.11

41.51

48.21

18.24

54.79

7.88

62.5

61.8

46.86

62.21

61.56

9.44

4.81

72.14

42.06

41.18

80.21

58.7

54.66

55.56

61.56

50.6

252

42.83

71.33

3542

62.68

65.08

60.8

45.67

55.1

48.06

62.24

50.8

58.9

63.62

43.88

28.65

24.54

45.98

26.05

45.62

63.85

23.33

67

30.36

25.15

42.92

49.8

17.23

55

8.33

65.54

62.92

49.21

63.55

62.9

9.69

529

74.76

43.65

40.36

84.64

58.39

56.99

56.25

67.92

50

25

41.56

71.67

33.56

58.09

67.15

62.78

44.09

54.42

47.21

61.05

51.59

63.78

62.13

45.58

28.85

24.07

46.48

26.58

43.56

61.15

23.81

67.6

30

25

48.58

52.18

17.57

56.46

8.78

65.88

63.48

49.06

65.84

62.37

9.95

5.17

74.29

42.66

39.22

83.33

59.97

53.18

55.03

59.91

53.1

25.81

42.68

70

37.73

63.42

63.64

61.08

4528

54.42

48.54

59.86

51.27

58.41

59.7

47.79

29.23

24.54

43.09

25.79

45.1

61.15

21.9

64.4

31.43

244

4127

49.4

18.24

53.54

8.22

63.85

61.8

47.48

63.93

59.14

9.69

4.93

73.81

42.86

41.99

81.25

52.69

56.57

57.29

66.51

46.31

23.78

40.76

67

31.02

56.8

63.64

57.39

47.83

56.8

42.72

60.71

50.32

61.83

61.57

44.39

3231

26.16

41.96

30.26

38.92

65.2

21.43

65

325

26.19

43.87

52.38

17.23

54.17

9.12

61.49

61.52

46.7

62.6

57.53

9.69

5.05

67.62

41.27

39.22

77.86

57.28

53.18

53.99

60.14

50

24.39

42.04

70

35.19

60.66

64.26

60.23

44.69

53.06

4733

60.54

49.68

56.83

61.01

43.54

27.69

24.07

44.72

25

44.59

58.78

22.86

64.2

29.64

244

4127

48.61

17.23

53.96

65.54

62.08

47.64

62.79

60.75

9.18

4.57

72.14

42.66

40.03

83.33

57.44

56.99

55.73

63.21

48.45

23.98

42.36

70.33

36.11

59.93

64.88

62.22

44.88

54.08

47.57

60.71

5223

59.63

63.06

43.54

30

25.69

45.48

26.05

43.56

58.11

24.52

65.8

30

25.89

45.75

52.18

17.23

56.67

8.45

64.7

64.04

478

64.12

58.6

9.31

4.81

75

46.63

40.85

82.55

58.7

56.14

58.16

67.92

46.9

22.56

43.79

65.67

33.1

56.8

65.7

60.23

439

58.67

47.94

56.97

54.46

65.12

62.13

43.88

275

24.07

44.1

26.32

44.85

55.07

22.86

67

31.43

25.45

47.88

53.37

17.23

54.58

8.56

66.72

62.64

45.44

65.65

56.18

10.2

5.29

71.19

43.45

39.54

78.91

51.42

56.78

55.9

68.16

48.57

22.97

41.08

67.67

32.18

56.62

65.08

59.38

48.43

54.42

44.78

54.42

52.55

64.76

59.14

44.73

33.08

22.22

4347

27.37

40.98

59.8

23.33

63

30.71

26.34

49.76

52.18

16.89

56.46

8.56

59.12

58.99

47.96

64.5

50.54

10.46

5.17

75.71

41.67

40.03

75.26

51.74

48.94

50.52

66.04

52.98

22.15

40.61

68.33

30.09

61.58

62.6

58.81

45.87

53.06

46

60.2

52.07

59.39

61.57

449

28.85

22.45

43.97

26.32

43.56

58.11

19.29

67.2

31.43

24.85

44.1

49.6

12.16

53.13

8.22

62.33

59.27

46.38

63.55

60.48

9.57

4.81

76.19

45.63

40.03

79.43

57.91

51.91

53.47

59.43

51.19

23.58

42.83

69.67

36.57

61.95

64.26

59.66

45.87

54.59

46.84

59.69

50.32

59.76

61.57

45.41

28.08

24.54

45.48

2553

44.85

57.77

23.1

65.6

29.64

24.7

4222

48.21

17.57

55.21

8.33

63.18

61.24

47.17

62.79

59.95

10.33

4.81

72.38

44.25

41.18

80.47



1tzvA
lufyA
1u84A
1u55A
lugiA
lusqA
1w53A
luxzA
luuyA
1wlzA
IwmhB
IwmhA
IwzdA
IwpaA
1x91A
1x6iA
1xa8A
IxmtA
ly3dl
1xppA
1ydOA
1y9tA
1z3eB
2bwfA
2b5aA
2chhA
2cb8A
2¢92A
2ev1A
2gkgA
2fcwA
2h7zA
2grrB
2hl0A
2ifrA
2iu5A
2ip6A
2j8wWA
2nmlA
2jekA
2037A
2o0fcA
2pmrA
2p6wA
20znA

2pvbA

51.77

34.17

33.64

48.46

16.87

3291

50.3

61.45

64.91

36.18

59.45

72.89

46.41

24.77

72.32

53.37

22.96

55.79

39.06

62.37

44.94

20.23

66.07

64.61

77.6

17.26

76.74

63.78

17.97

70.49

46.46

53

21.02

51.05

11.76

2891

73.28

55.47

20.5

14.11

55.56

22.34

72.7

21.24

39.85

40.42

52.66

34.63

34.26

49.02

17.17

33.45

48.81

62.6

68.79

37.06

62.8

76.2

47.85

23.6

72.99

56.18

24.23

57.11

39.06

64.9

47.47

19.77

69.2

67.21

78.25

17.7

78.78

67.52

20.27

71.52

48.11

56.67

21.82

51.4

12.5

29.33

77.3

56.05

20.5

14.64

58.64

227

72.37

2221

40.04

41.82

539

36.01

36.11

50.14

16.57

32.73

47.92

59.35

68.32

37.65

65.85

76.2

43.78

23.83

73.15

69.38

24.49

57.89

41.02

60.1

4551

19.09

67.86

65.26

71.43

17.26

79.94

69.22

20.27

69.26

46.93

55.67

22.13

51.22

12.62

32.82

78.74

59.57

20.5

14.46

65.74

22.7

72.7

2221

40.04

41.59

51.06

34.86

35.49

50.42

17.77

32.73

50.3

61.26

66.15

36.18

60.37

72.29

46.53

25.47

70.3

54.21

22.83

56.58

41.41

62.63

46.91

19.77

65.18

68.83

78.9

16.59

77.62

63.27

18.92

71.72

46.46

54.67

21.02

52.27

12.62

28.35

75

55.86

21

14.29

59.88

21.45

74.01

233

39.66

42.06

60.82

33.49

33.33

57.68

16.57

30.94

47.92

50.57

67.7

37.06

70.12

66.27

41.75

24.53

71.31

67.42

24.11

56.05

41.02

50.25

46.91

18.18

70.54

70.45

74.35

16.37

78.78

70.75

21.49

64.75

44.58

51.33

20.22

55.59

11.89

36.31

76.44

55.08

22

14.46

67.9

19.68

70.72

22.94

40.79

39.49

50.71

33.94

33.64

48.18

16.57

32.73

4732

60.88

67.55

36.18

61.28

72.89

46.77

2243

71.98

56.18

23.09

54.47

39.06

64.39

46.07

18.86

66.07

64.94

77.6

17.04

77.33

66.5

18.24

70.08

46.93

54

21.18

50.17

11.76

29.19

75.57

55.66

19.75

14.11

57.72

21.63

69.41

21.48

3891

40.89

52.48

33.72

35.8

48.74

15.66

34.71

46.43

60.11

69.41

37.35

61.59

71.99

4797

23.13

71.48

62.36

24.49

55.79

38.28

62.37

4831

19.09

70.54

65.91

74.03

18.36

82.27

68.2

19.46

68.65

46.46

54

22.45

51.57

12.99

29.47

80.46

59.38

21

13.93

61.42

22.34

68.75

22.69

39.29

41.82

55.67

33.94

35.8

49.86

15.96

3291

46.43

56.49

69.88

37.94

68.9

70.48

44.86

24.07

70.13

67.42

24.11

58.16

39.84

58.08

44.94

19.32

72.77

65.26

74.68

18.36

79.94

69.39

19.46

68.24

45.99

54.67

22.77

51.75

12.99

30.31

84.2

58.2

20.5

14.11

67.28

20.04

71.38

22.33

37.97

4229

60.11

34.17

35.19

47.77

17.47

3291

49.7

51.34

68.94

37.35

75.3

68.67

44.14

24.77

66.11

67.7

22.32

54.74

38.67

53.28

46.07

19.32

71.88

70.78

73.05

15.93

79.65

66.67

22.16

68.65

47.41

51.33

22.77

51.75

11.52

31.15

81.32

62.89

21.5

14.64

67.9

20.04

71.38

19.9

38.72

41.12

53.55

35.09

34.88

48.04

16.57

33.27

52.08

59.35

66.3

36.18

58.84

69.88

49.28

25.23

69.13

52.53

23.72

54.47

39.06

48.74

39.04

20

70.54

63.64

81.17

11.95

76.16

63.61

11.89

68.65

48.11

49.67

20.54

51.4

11.89

26.54

77.59

52.73

20

14.11

54.32

21.28

65.79

17.96

3891

38.79

52.84

34.63

34.88

48.46

16.27

33.09

49.4

60.69

66.46

36.18

60.98

72.89

49.16

25

71.48

53.93

22.83

55.79

39.06

63.89

43.54

20.45

66.07

63.96

77.6

16.37

77.33

63.1

17.97

70.29

47.88

54.33

22.45

50.17

11.52

27.93

74.14

56.45

21

13.93

56.48

21.81

72.04

20.27

38.72

40.19



2pv2A 68.2 73.06 78.64 70.15 82.28 69.17 71.36 76.7 73.79 69.9 68.69

2rb8A 79.57 83.33 83.6 81.72 77.42 82.53 79.84 80.11 77.69 80.65 79.57
2v2pA 80 80.15 78.68 78.97 66.62 77.65 74.85 70.59 69.85 76.47 80.44
2rk3A 59.63 62.57 64.57 59.76 66.58 61.76 63.1 65.64 65.64 59.89 59.22
2zs0D 67.93 68.97 68.79 69.14 69.66 66.55 66.21 66.72 66.21 61.03 66.38
2vyyA 47.27 47.05 48.86 49.77 50 46.14 48.86 54.32 52.5 51.59 48.64
2v33A 19.78 21.98 25 21.98 25 21.15 24.45 23.08 25.55 23.08 21.7
3bgpA 59.69 62.81 61.87 58.75 61.56 61.25 65.94 62.19 55.94 55.94 60.62
3bfoA 71.18 72.94 72.65 71.47 81.47 70.88 75.29 74.71 74.12 75 71.47
3bydA 39.39 41.28 41.57 40.26 40.26 40.26 43.02 42.59 44.04 39.39 39.83
3bgsA 28.24 28.24 27.94 28.82 27.65 27.65 28.24 27.35 27.35 25.88 2735
3c7mA 45.26 45.26 49.36 44.87 459 44.87 44.49 45.38 4731 44.74 459
3d9nA 55.43 59.96 61.96 56.7 62.5 59.42 61.05 63.22 66.85 59.96 58.33
3cjsB 57.29 59.72 73.96 56.6 66.32 59.03 62.85 71.88 7222 60.42 58.68
Mean 48.9988 50.3097 50.5284 49.5585 48.7989 49.0536 49.8799 49.8211 49.0739 48.1588 49.1479
A 2 refineD with cumulative restraints‘ ‘ B 2 refineD with pon-cumula'Five restraints
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Supplementary Figure S1. AGDT-HA of refineD with lative and lative restraints with SCOP family, superfamily, fold class similarity for any of the training proteins.

A'~'indicates that none of the test cases belong to the corresponding SCOP classification.



