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Table S1: Initial GDT TS scores, and ∆GDT TS results of our CASP12 protocols for

CASP10 refinement targets, along with our clustering model selection results. We used the

entire 4 ns production trajectory with AMBER RMSD clustering method. All results are in

GDT TS unit.

Table S2: Initial RMSD (in Å) and ∆RMSD (in Å) results of our CASP12 protocols for

CASP10 refinement targets, along with our clustering model selection results. We used the

entire 4 ns production trajectory with AMBER RMSD clustering method.

Table S3: Initial GDT HA score and ∆GDT HA results of our CASP12 protocols for

CASP10 refinement targets, along with our clustering model selection results. We used the

entire 4 ns production trajectory with AMBER RMSD clustering metho d. All results are

in GDT HA unit.

Table S4:Initial GDT TS scores, and ∆GDT TS results of our CASP12 protocols for

CASP10 refinement targets, along with our clustering model selection results. We used the

last 2 ns production trajectory with AMBER RMSD clustering method. All results are in

GDT TS unit.

Table S5: Initial RMSD (in Å) and ∆RMSD (in Å) results of our CASP12 protocols for

CASP10 refinement targets, along with our clustering model selection results. We used the

last 2 ns production trajectory with AMBER RMSD clustering method.

Table S6: Initial GDT HA score and ∆GDT HA results of our CASP12 protocols for

CASP10 refinement targets, along with our clustering model selection results. We used the

last 2 ns production trajectory with AMBER RMSD clustering metho d. All results are in

GDT HA unit.

Table S7: Initial GDT TS scores, and ∆GDT TS results of our CASP12 protocols for

CASP10 refinement targets, along with our ProQ2 model selection results. We used ProQ2

program to select 20% of the top ranked structures from the entire 4 ns trajectory and 40%

of the last 2 ns trajectory. All results are in GDT TS unit.

Table S8: Initial RMSD (in Å) and ∆RMSD (in Å) results of our CASP12 protocols for
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CASP10 refinement targets, along with our ProQ2 model selection results. We used ProQ2

program to select 20% of the top ranked structures from the entire 4 ns trajectory and 40%

of the last 2 ns trajectory.

Table S9: Initial GDT HA scores, and ∆GDT HA results of our CASP12 protocols for

CASP10 refinement targets, along with our ProQ2 model selection results. We used ProQ2

program to select 20% of the top ranked structures from the entire 4 ns trajectory and 40%

of the last 2 ns trajectory. All results are in GDT HA unit.

Table S10: Initial GDT TS scores, and ∆GDT TS results of our CASP12 protocols for

CASP10 refinement targets, along with our ProQ2 model selection results. We selected 40%,

20%, and 10% low AMBER energy plus DFIRE energy (EAMBER+EDFIRE) structures from

the last 2 ns trajectory. All results are in GDT TS unit.

Table S11: Initial RMSD (in Å) and ∆RMSD (in Å) results of our CASP12 protocols

for CASP10 refinement targets, along with our ProQ2 model selection results. We selected

40%, 20%, and 10% low AMBER energy plus DFIRE energy (EAMBER+EDFIRE) structures

from the last 2 ns trajectory.

Table S12: Initial GDT HA scores, and ∆GDT HA results of our CASP12 protocols for

CASP10 refinement targets, along with our ProQ2 model selection results. We selected 40%,

20%, and 10% low AMBER energy plus DFIRE energy (EAMBER+EDFIRE) structures from

the last 2 ns trajectory. All results are in GDT HA unit.

Table S13: Initial GDT TS scores, and ∆GDT TS results of our CASP12 protocols for

CASP10 refinement targets, along with our ProQ2 model selection results. We selected 40%,

20%, and 10% low DFIRE energy (EDFIRE) structures from the last 2 ns trajectory. All

results are in GDT TS unit.

Table S14: Initial RMSD (in Å) and ∆RMSD (in Å) results of our CASP12 protocols

for CASP10 refinement targets, along with our ProQ2 model selection results. We selected

40%, 20%, and 10% low DFIRE energy (EDFIRE) structures from the last 2 ns trajectory.

Table S15: Initial GDT HA scores, and ∆GDT HA results of our CASP12 protocols for
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CASP10 refinement targets, along with our ProQ2 model selection results. We selected 40%,

20%, and 10% low DFIRE energy (EDFIRE) structures from the last 2 ns trajectory. All

results are in GDT HA unit.

Table S16: Energy decomposition comparison for the MD0 model and Minimized-MD

model for CASP10 refinement targets.

Table S17: Radius of gyration of the MD0 model and Minimized-MD model for CASP10

refinement targets.

Table S18: Model quality comparison of the starting targets, MD0 and Minimized-MD

models for CASP10 refinement targets. All results are obtained by using the WHAT-CHECK

program.

Table S19: ∆GDT TS comparison between MD0 model and minimized-MD model.

Table S20: Group information for top ranked model in CASP11.

Table S21: Side chain accuracy (in terms of χ1 and χ2, in percentage, using 30 degree

criteria) for CASP10 starting targets, MD0 and minimized-MD model.

Table S22: ∆GDT TS decomposition for CASP10 targets for MD0 model.
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Å
)

re
su

lt
s

o
f

o
u

r
C

A
S

P
1
2

p
ro

to
co

ls
fo

r
C

A
S

P
1
0

re
fi

n
em

en
t

ta
rg

et
s,

a
lo

n
g

w
it

h
o
u

r
cl

u
st

er
in

g
m

o
d

el
se

le
ct

io
n

re
su

lt
s.

W
e

u
se

d
th

e
en

ti
re

4
n

s
p

ro
d

u
ct

io
n

tr
a
je

ct
o
ry

w
it

h
A

M
B

E
R

R
M

S
D

cl
u

st
er

in
g

m
et

h
o
d

.

C
A

S
P

10
S
ta

rt
M

D
0

M
D

1
M

D
2

M
D

1.
1

M
D

1.
2

M
D

2.
1

M
D

2.
2

C
lu

st
er

1
C

lu
st

er
2

C
lu

st
er

3
C

lu
st

er
4

C
lu

st
er

5
T

ar
ge

ts
G

D
T

T
S

T
R

64
4

2.
71

2
0.

00
8

-0
.0

04
0.

02
1

-0
.0

21
0.

00
9

0.
02

7
0.

02
1

-0
.0

15
-0

.0
18

-0
.0

37
0.

01
7

0.
03

5
T

R
65

5
3.

97
0

-0
.0

07
-0

.0
23

0.
01

5
-0

.0
32

-0
.0

06
0.

03
0

0.
00

5
-0

.0
62

-0
.0

53
-0

.0
28

-0
.0

11
-0

.0
4

T
R

66
1

2.
74

3
-0

.0
22

-0
.0

08
-0

.0
02

-0
.0

06
0.

00
2

-0
.0

05
-0

.0
07

-0
.0

06
-0

.0
05

0.
01

4
-0

.0
07

0.
02

1
T

R
66

2
1.

92
0

-0
.0

22
-0

.0
22

-0
.0

25
-0

.0
33

-0
.0

10
-0

.0
21

-0
.0

23
-0

.0
04

-0
.0

08
0.

00
4

-0
.0

35
-0

.0
2

T
R

66
3

3.
37

2
0.

01
3

0.
00

9
0.

02
5

-0
.0

05
0.

02
4

0.
02

3
0.

02
7

0.
02

2
-0

.0
09

0.
00

1
0.

01
0

0.
02

9
T

R
67

1
7.

71
6

0.
09

2
0.

10
0

0.
08

5
0.

12
3

0.
08

6
0.

07
9

0.
09

5
0.

10
8

0.
15

1
0.

04
2

0.
06

7
0.

05
6

T
R

67
4

3.
44

4
0.

05
5

0.
06

1
0.

04
1

0.
04

0
0.

08
3

0.
04

6
0.

03
5

0.
11

3
0.

06
4

0.
05

0
0.

07
5

0.
14

8
T

R
67

9
3.

94
9

-0
.0

56
-0

.0
57

-0
.0

42
-0

.0
46

-0
.0

67
-0

.0
34

-0
.0

47
-0

.0
18

-0
.0

29
-0

.0
29

-0
.0

02
0.

01
4

T
R

68
1

2.
30

5
-0

.0
43

-0
.0

37
-0

.0
36

-0
.0

40
-0

.0
24

-0
.0

29
-0

.0
36

0.
01

4
0.

00
7

-0
.0

19
-0

.0
47

-0
.0

3
T

R
68

8
2.

52
4

-0
.0

05
-0

.0
11

0.
00

6
-0

.0
12

-0
.0

03
0.

01
1

0.
00

6
0.

00
6

-0
.0

08
-0

.0
24

-0
.0

23
-0

.0
0

T
R

68
9

1.
57

3
-0

.0
10

-0
.0

05
-0

.0
10

0.
01

0
-0

.0
14

-0
.0

25
0.

01
3

0.
03

5
0.

00
7

0.
00

7
-0

.0
05

0.
03

5
T

R
69

6
3.

51
9

0.
02

5
0.

04
0

0.
02

3
0.

08
5

0.
03

6
0.

02
9

0.
01

8
0.

06
3

0.
14

4
0.

08
1

0.
08

4
0.

13
2

T
R

69
8

4.
65

3
-0

.0
20

-0
.0

29
-0

.0
25

-0
.0

39
-0

.0
12

-0
.0

15
-0

.0
30

0.
11

1
0.

06
1

0.
03

1
0.

06
9

0.
07

3
T

R
69

9
2.

21
1

-0
.0

11
0.

02
5

-0
.0

36
0.

03
6

0.
01

8
-0

.0
37

-0
.0

34
0.

02
1

-0
.0

61
0.

01
1

-0
.0

40
0.

03
0

T
R

70
4

2.
54

0
-0

.1
42

-0
.1

34
-0

.1
47

-0
.1

28
-0

.1
29

-0
.1

39
-0

.1
48

-0
.1

47
-0

.1
18

-0
.1

55
-0

.0
49

-0
.0

3
T

R
70

5
4.

70
9

0.
03

1
0.

06
0

0.
00

9
0.

07
2

0.
04

3
0.

02
4

0.
00

0
0.

01
5

-0
.0

14
0.

13
2

0.
06

1
0.

03
0

T
R

70
8

4.
62

6
0.

09
4

0.
10

0
0.

08
4

0.
08

7
0.

11
4

0.
07

4
0.

09
7

0.
06

2
0.

06
4

0.
09

8
0.

11
8

0.
00

0
T

R
71

0
2.

44
0

-0
.0

01
-0

.0
01

0.
00

9
0.

00
3

0.
00

5
0.

01
5

0.
00

8
0.

03
1

0.
02

0
-0

.0
18

0.
03

9
0.

04
0

T
R

71
2

1.
99

2
0.

01
4

0.
02

5
0.

00
4

0.
03

4
0.

01
8

0.
01

3
0.

00
4

0.
05

1
0.

04
4

0.
04

5
0.

04
3

0.
03

1
T

R
72

0
8.

51
5

0.
05

8
0.

06
6

0.
05

1
0.

06
2

0.
06

3
0.

05
1

0.
06

0
0.

05
5

0.
04

5
0.

06
4

0.
09

3
0.

03
2

T
R

72
2

4.
42

2
0.

04
4

0.
04

3
0.

03
9

0.
04

2
0.

04
4

0.
03

3
0.

05
4

0.
00

9
-0

.0
02

-0
.0

25
-0

.0
14

0.
01

0
T

R
72

3
2.

23
2

-0
.0

22
-0

.0
12

-0
.0

37
0.

00
9

-0
.0

34
-0

.0
46

-0
.0

21
-0

.0
15

0.
04

7
0.

06
6

0.
04

3
-0

.0
1

T
R

72
4

5.
95

1
0.

04
0

0.
05

1
0.

03
3

0.
06

4
0.

03
9

0.
03

0
0.

03
8

0.
03

7
0.

09
3

0.
11

9
0.

06
9

0.
06

6
T

R
73

8
1.

39
6

-0
.1

09
-0

.1
02

-0
.1

03
-0

.0
90

-0
.0

97
-0

.0
90

-0
.1

04
-0

.1
03

-0
.0

83
-0

.0
27

-0
.1

03
-0

.1
1

T
R

74
7

1.
95

6
0.

00
6

0.
01

3
0.

01
0

0.
00

9
0.

02
9

0.
00

3
0.

02
5

0.
05

6
0.

04
6

0.
02

9
-0

.0
29

0.
05

7
T

R
75

0
2.

12
5

-0
.1

22
-0

.1
26

-0
.1

19
-0

.1
28

-0
.1

17
-0

.1
24

-0
.1

12
-0

.0
96

-0
.0

96
-0

.1
30

-0
.1

61
-0

.1
2

T
R

75
2

1.
49

5
-0

.0
19

-0
.0

03
-0

.0
33

0.
01

2
-0

.0
16

-0
.0

24
-0

.0
41

-0
.0

01
0.

04
3

0.
03

0
-0

.0
18

-0
.0

0
T

R
75

4
2.

41
0

-0
.1

23
-0

.0
83

-0
.1

44
-0

.0
76

-0
.0

75
-0

.1
35

-0
.1

35
-0

.1
24

-0
.1

64
-0

.1
28

0.
00

7
-0

.1
3

S
U

M
-0

.2
54

-0
.0

64
-0

.3
04

0.
03

2
0.

00
9

-0
.2

36
-0

.2
32

0.
21

8
0.

16
8

0.
20

4
0.

25
1

0.
30

5
A

V
G

-0
.0

09
-0

.0
02

-0
.0

11
0.

00
1

0.
00

0
-0

.0
08

-0
.0

08
0.

00
8

0.
00

6
0.

00
7

0.
00

9
0.

01
1

6



T
ab

le
S

3:
In

it
ia

l
G

D
T

H
A

sc
or

e
an

d
∆

G
D

T
H

A
re

su
lt

s
o
f

o
u

r
C

A
S

P
1
2

p
ro

to
co

ls
fo

r
C

A
S

P
1
0

re
fi

n
em

en
t

ta
rg

et
s,

a
lo

n
g

w
it

h
o
u

r
cl

u
st

er
in

g
m

o
d

el
se

le
ct

io
n

re
su

lt
s.

W
e

u
se

d
th

e
en

ti
re

4
n

s
p

ro
d
u

ct
io

n
tr

a
je

ct
o
ry

w
it

h
A

M
B

E
R

R
M

S
D

cl
u
st

er
in

g
m

et
h

o
d

.
A

ll
re

su
lt

s
a
re

in
G

D
T

H
A

u
n

it
.

C
A

S
P

10
S
ta

rt
M

D
0

M
D

1
M

D
2

M
D

1.
1

M
D

1.
2

M
D

2.
1

M
D

2.
2

C
lu

st
er

1
C

lu
st

er
2

C
lu

st
er

3
C

lu
st

er
4

C
lu

st
er

5
T

ar
ge

ts
G

D
T

T
S

T
R

64
4

66
.8

4
2.

66
1.

95
2.

66
1.

25
2.

66
2.

84
2.

31
3.

90
0.

36
0.

89
1.

42
2.

49
T

R
65

5
60

.3
3

-0
.6

6
-0

.8
3

-0
.6

6
-0

.1
6

-0
.8

3
-0

.8
3

-1
.0

0
0.

67
-0

.8
3

0.
00

-0
.8

3
-1

.6
6

T
R

66
1

59
.4

6
2.

30
1.

62
1.

62
1.

22
1.

89
1.

49
1.

35
1.

76
1.

76
1.

62
2.

30
1.

62
T

R
66

2
60

.3
3

2.
00

1.
67

2.
67

2.
00

1.
67

3.
34

2.
34

2.
67

4.
00

3.
34

1.
67

2.
34

T
R

66
3

49
.3

4
-0

.4
9

0.
17

-0
.6

6
-0

.3
3

-0
.1

6
-0

.6
6

0.
00

-0
.4

9
-0

.8
2

0.
33

-0
.1

6
0.

66
T

R
67

1
36

.6
5

0.
57

0.
28

0.
85

0.
28

1.
13

0.
57

1.
13

1.
70

-1
.4

2
0.

28
2.

55
0.

57
T

R
67

4
70

.4
5

3.
98

3.
79

3.
22

4.
36

3.
41

3.
22

3.
22

2.
80

2.
24

0.
19

3.
17

1.
68

T
R

67
9

51
.2

6
1.

38
2.

01
1.

00
2.

51
2.

13
0.

00
1.

76
0.

50
2.

13
0.

62
1.

76
2.

13
T

R
68

1
57

.4
6

2.
36

1.
96

2.
36

1.
44

1.
96

1.
83

2.
75

1.
14

2.
28

1.
77

1.
65

0.
76

T
R

68
8

56
.8

9
2.

16
2.

30
2.

16
2.

30
2.

43
2.

57
2.

43
2.

03
1.

22
1.

35
1.

49
2.

84
T

R
68

9
72

.9
9

-2
.0

2
-2

.2
6

-2
.2

6
-1

.9
0

-2
.4

9
-2

.1
4

-2
.4

9
-2

.9
7

-2
.1

4
-1

.9
0

0.
23

-3
.5

6
T

R
69

6
50

.2
5

0.
50

-2
.0

0
2.

50
-2

.7
5

-1
.2

5
1.

75
2.

25
1.

25
-1

.7
5

-0
.2

5
-0

.2
5

-2
.2

5
T

R
69

8
44

.5
4

0.
63

0.
42

1.
05

0.
84

-0
.2

1
1.

05
0.

84
-1

.0
7

0.
85

0.
64

-0
.6

4
0.

00
T

R
69

9
64

.4
4

3.
12

3.
12

2.
23

2.
45

3.
23

2.
78

1.
89

3.
56

1.
45

2.
89

1.
45

3.
12

T
R

70
4

48
.4

8
3.

90
3.

14
4.

66
3.

47
3.

68
4.

23
4.

44
3.

47
3.

47
4.

55
0.

76
1.

20
T

R
70

5
43

.7
5

1.
82

2.
08

1.
56

3.
39

1.
56

2.
60

2.
60

2.
08

3.
13

0.
52

1.
04

3.
13

T
R

70
8

72
.1

9
0.

39
0.

39
0.

90
0.

26
0.

13
0.

64
0.

77
0.

26
1.

41
0.

13
-1

.5
3

1.
02

T
R

71
0

53
.6

1
1.

67
1.

03
2.

19
0.

64
1.

29
1.

67
2.

19
-0

.1
3

0.
00

0.
64

0.
13

0.
64

T
R

71
2

80
.5

1
1.

08
0.

54
1.

48
0.

40
0.

27
0.

27
0.

81
-0

.9
4

-0
.6

7
-0

.5
4

-0
.4

0
0.

54
T

R
72

0
39

.7
7

0.
89

1.
01

1.
01

1.
14

0.
51

0.
63

-0
.3

8
-0

.1
2

0.
63

0.
89

0.
38

-0
.2

5
T

R
72

2
38

.1
9

-0
.5

9
-0

.3
9

-0
.2

0
-0

.2
0

-0
.7

9
0.

20
0.

20
-0

.5
9

0.
39

0.
59

0.
79

0.
39

T
R

72
3

66
.0

3
2.

48
2.

67
2.

67
1.

53
3.

44
2.

48
3.

44
3.

63
-0

.3
8

-0
.3

8
1.

53
2.

48
T

R
72

4
41

.5
2

0.
44

0.
65

0.
00

0.
65

0.
87

1.
52

-0
.2

2
1.

74
0.

22
-0

.4
3

0.
00

0.
65

T
R

73
8

74
.2

0
3.

61
3.

21
3.

41
3.

81
2.

21
2.

81
3.

61
3.

21
1.

50
1.

90
2.

71
2.

31
T

R
74

7
63

.3
3

1.
39

0.
84

0.
28

0.
84

1.
11

0.
84

0.
28

-0
.5

5
-0

.8
3

1.
11

-0
.8

3
0.

84
T

R
75

0
55

.0
8

3.
99

3.
85

3.
57

3.
71

4.
26

4.
26

3.
30

4.
26

3.
02

3.
85

3.
71

3.
44

T
R

75
2

75
.8

4
-0

.3
3

-1
.1

8
-0

.1
6

-1
.8

5
-0

.3
3

-0
.1

6
0.

00
-1

.1
8

-2
.8

7
-3

.3
7

-2
.8

7
-0

.6
7

T
R

75
4

58
.8

2
1.

47
0.

37
0.

37
0.

37
0.

37
0.

37
-0

.7
3

1.
45

-0
.3

6
-0

.7
2

-0
.7

2
-2

.5
4

S
U

M
40

.7
0

32
.4

1
40

.4
8

31
.6

7
34

.1
5

40
.1

7
39

.0
9

34
.0

4
17

.9
9

20
.5

1
20

.5
1

23
.9

2
A

V
G

1.
45

1.
16

1.
45

1.
13

1.
22

1.
43

1.
40

1.
22

0.
64

0.
73

0.
73

0.
85

7



T
ab

le
S

4:
In

it
ia

l
G

D
T

T
S

sc
or

es
,

an
d

∆
G

D
T

T
S

re
su

lt
s

o
f

o
u

r
C

A
S

P
1
2

p
ro

to
co

ls
fo

r
C

A
S

P
1
0

re
fi

n
em

en
t

ta
rg

et
s,

a
lo

n
g

w
it

h
o
u

r
cl

u
st

er
in

g
m

o
d

el
se

le
ct

io
n

re
su

lt
s.

W
e

u
se

d
th

e
la

st
2

n
s

p
ro

d
u

ct
io

n
tr

a
je

ct
o
ry

w
it

h
A

M
B

E
R

R
M

S
D

cl
u

st
er

in
g

m
et

h
o
d

.
A

ll
re

su
lt

s
a
re

in
G

D
T

T
S

u
n

it
.

C
A

S
P

10
S
ta

rt
M

D
0

M
D

1
M

D
2

M
D

1.
1

M
D

1.
2

M
D

2.
1

M
D

2.
2

C
lu

st
er

1
C

lu
st

er
2

C
lu

st
er

3
C

lu
st

er
4

C
lu

st
er

5
T

ar
ge

ts
G

D
T

T
S

T
R

64
4

84
.2

2
0.

89
0.

89
0.

71
0.

35
1.

06
0.

89
0.

71
0.

53
0.

35
-0

.1
8

1.
24

0.
71

T
R

65
5

78
.5

0
-1

.6
7

-1
.1

7
-1

.8
3

-0
.8

3
-1

.6
7

-1
.5

0
-1

.8
3

-1
.8

3
-1

.3
3

-1
.5

0
-1

.3
3

-1
.8

3
T

R
66

1
80

.0
0

1.
35

1.
22

1.
08

0.
95

0.
95

1.
22

1.
22

0.
95

0.
81

0.
27

0.
54

0.
14

T
R

66
2

81
.3

3
1.

34
1.

00
1.

67
1.

00
1.

00
2.

00
1.

67
2.

34
2.

00
2.

67
1.

34
2.

34
T

R
66

3
69

.0
8

-0
.4

9
-0

.1
7

-0
.3

3
-0

.1
7

-0
.3

3
-0

.1
7

0.
16

0.
00

-0
.6

6
0.

16
-0

.4
9

0.
16

T
R

67
1

55
.6

8
0.

57
-0

.2
8

0.
29

0.
29

0.
29

0.
00

0.
85

1.
14

1.
99

1.
42

1.
99

0.
85

T
R

67
4

85
.2

3
1.

70
1.

51
1.

32
1.

70
1.

70
1.

13
1.

51
1.

30
1.

11
1.

67
1.

49
1.

49
T

R
67

9
71

.8
6

1.
13

1.
51

0.
50

1.
76

1.
38

-0
.2

5
1.

38
-0

.3
8

1.
38

0.
00

-0
.3

8
0.

38
T

R
68

1
78

.2
7

0.
79

0.
26

0.
79

0.
00

0.
26

0.
39

0.
66

1.
14

0.
25

0.
63

0.
13

1.
65

T
R

68
8

78
.3

8
1.

48
1.

48
1.

35
1.

48
1.

76
1.

76
1.

48
1.

21
0.

81
2.

03
0.

81
1.

62
T

R
68

9
87

.8
0

-0
.2

4
-0

.4
8

-0
.2

4
-0

.2
4

-0
.3

6
0.

00
-0

.3
6

-0
.6

0
-0

.2
4

0.
00

-0
.7

1
-0

.4
8

T
R

69
6

70
.7

5
0.

25
-2

.0
0

1.
25

-2
.2

5
-1

.5
0

0.
75

1.
25

0.
50

0.
75

-0
.2

5
-0

.5
0

0.
75

T
R

69
8

64
.7

1
0.

63
0.

42
1.

05
1.

26
0.

00
0.

63
0.

84
0.

42
0.

85
-0

.4
3

1.
06

-0
.4

3
T

R
69

9
84

.1
1

1.
22

0.
78

1.
11

1.
11

1.
33

1.
22

0.
67

1.
22

1.
11

1.
00

0.
89

1.
67

T
R

70
4

69
.7

0
3.

78
3.

14
4.

22
3.

24
3.

46
3.

89
4.

00
3.

89
4.

22
3.

14
2.

70
3.

14
T

R
70

5
64

.5
8

1.
57

1.
83

1.
31

2.
35

1.
57

2.
09

2.
09

1.
31

1.
31

1.
57

0.
52

1.
05

T
R

70
8

86
.4

8
-0

.2
6

-0
.2

6
-0

.1
3

-0
.3

8
-0

.7
7

-0
.2

6
-0

.1
3

-0
.1

3
-1

.0
2

-0
.5

1
-0

.5
1

-0
.2

6
T

R
71

0
74

.8
7

1.
29

1.
03

1.
29

0.
65

1.
16

1.
16

1.
29

0.
13

0.
39

0.
00

-0
.2

6
-0

.5
1

T
R

71
2

92
.6

1
0.

27
0.

40
0.

40
0.

40
0.

13
-0

.1
4

0.
40

-0
.4

1
0.

67
0.

13
-0

.4
1

-0
.1

4
T

R
72

0
57

.8
3

0.
25

0.
38

0.
38

0.
76

0.
12

0.
25

-0
.3

8
-0

.3
8

-0
.5

1
0.

12
0.

12
-0

.3
8

T
R

72
2

57
.0

9
-0

.5
9

-0
.5

9
-0

.4
0

-0
.4

0
-0

.5
9

0.
19

-0
.2

0
0.

39
0.

19
0.

19
0.

59
0.

39
T

R
72

3
85

.1
1

0.
77

0.
58

0.
96

0.
00

1.
15

0.
58

0.
77

1.
34

1.
15

0.
96

1.
34

1.
15

T
R

72
4

59
.3

5
-0

.4
4

-0
.2

2
-0

.4
4

-0
.4

4
-0

.4
4

0.
65

-0
.8

7
-0

.2
2

-0
.4

4
-1

.3
1

-0
.4

4
0.

00
T

R
73

8
90

.0
6

1.
71

1.
41

1.
41

1.
71

1.
10

1.
21

1.
21

1.
10

0.
90

0.
10

1.
31

1.
00

T
R

74
7

82
.5

0
0.

56
0.

28
0.

00
0.

00
-0

.2
8

0.
28

0.
00

0.
28

0.
28

-0
.2

8
-0

.8
3

0.
28

T
R

75
0

76
.7

9
2.

61
2.

61
2.

06
2.

74
2.

88
3.

02
1.

78
1.

92
2.

47
2.

61
2.

19
2.

47
T

R
75

2
90

.3
7

0.
17

0.
00

0.
00

-0
.5

1
-0

.1
7

-0
.1

7
0.

17
-0

.8
4

-0
.5

1
-0

.1
7

-1
.0

1
-0

.1
7

T
R

75
4

77
.9

4
0.

37
-0

.3
7

-0
.3

7
0.

00
-0

.3
7

-0
.7

3
-0

.7
3

-0
.3

6
-0

.3
6

0.
36

-0
.3

6
-0

.7
2

S
U

M
21

.0
1

15
.1

9
19

.4
1

16
.5

3
14

.8
2

20
.0

9
19

.6
1

15
.9

6
17

.9
2

14
.4

0
11

.0
3

16
.3

2
A

V
G

0.
75

0.
54

0.
69

0.
59

0.
53

0.
72

0.
70

0.
57

0.
64

0.
51

0.
39

0.
58

8



T
ab

le
S

5:
In

it
ia

l
R

M
S

D
(i

n
Å
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Table S17: Radius of gyration of the MD0 model and Minimized-MD model for CASP10 refinement
targets.

Target Length MD0 Minimized-
MD

TR644 141 16.638 16.614
TR655 175 15.592 15.560
TR661 185 17.220 17.197
TR662 75 11.369 11.353
TR663 152 16.220 16.201
TR671 88 15.801 15.889
TR674 132 14.049 14.069
TR679 223 17.273 17.299
TR681 224 22.991 23.060
TR688 185 17.575 17.589
TR689 234 19.627 19.566
TR696 100 14.210 14.245
TR698 119 13.541 13.558
TR699 234 18.483 18.448
TR704 235 18.795 18.778
TR705 96 13.762 13.779
TR708 196 16.044 16.020
TR710 194 19.575 19.640
TR712 186 16.585 16.589
TR720 202 18.576 18.532
TR722 127 34.337 34.340
TR723 132 14.422 14.406
TR724 113 14.470 14.469
TR738 249 17.870 17.902
TR747 98 13.489 13.470
TR750 182 15.282 15.284
TR752 156 15.780 15.746
TR754 68 12.218 12.128
AVG 16.638 16.614
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Table S18: Model quality comparison of the starting targets, MD0 and Minimized-MD models for
CASP10 refinement targets. All results are obtained by using the WHAT-CHECK program.

Target Start MD0 Minimized-
MD

TR644 -0.054 -0.522 -1.163
TR655 -2.373 -1.526 -2.137
TR661 0.232 0.225 -0.458
TR662 0.412 -0.155 -0.650
TR663 0.098 -0.117 -1.159
TR671 -2.986 -2.566 -3.114
TR674 -0.453 -1.552 -1.967
TR679 -0.469 -1.023 -1.613
TR681 -1.972 -2.086 -2.489
TR688 -0.041 -0.657 -1.047
TR689 -0.096 -0.581 -1.149
TR696 -2.308 -2.708 -3.099
TR698 0.674 -0.216 -0.776
TR699 -0.228 -0.758 -1.618
TR704 -2.119 -2.156 -2.481
TR705 -2.054 -2.220 -2.529
TR708 -0.451 -1.807 -2.158
TR710 0.170 -0.087 -0.480
TR712 -0.854 -1.261 -1.693
TR720 -1.152 -1.377 -1.730
TR722 3.363 3.204 2.103
TR723 1.087 -0.094 -0.533
TR724 -2.921 -4.007 -4.088
TR738 0.356 -0.662 -1.261
TR747 0.439 -0.638 -1.154
TR750 -0.371 -0.088 -0.950
TR752 0.378 -0.409 -0.858
TR754 -3.347 -3.359 -4.244
AVG -0.609 -1.043 -1.589
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Table S19: ∆GDT TS comparison between MD0 model and Minimized-MD model.

Target MD0 Minimized-MD
TR644 0.890 -1.060
TR655 -1.670 -2.830
TR661 1.350 -0.680
TR662 1.340 1.340
TR663 -0.490 -0.170
TR671 0.570 -1.700
TR674 1.700 0.750
TR679 1.130 0.120
TR681 0.790 -0.910
TR688 1.480 0.270
TR689 -0.240 -1.310
TR696 0.250 0.500
TR698 0.630 0.210
TR699 1.220 -1.330
TR704 3.780 2.490
TR705 1.570 1.830
TR708 -0.260 -0.890
TR710 1.290 0.900
TR712 0.270 -1.350
TR720 0.250 -1.140
TR722 -0.590 1.370
TR723 0.770 0.200
TR724 -0.440 -0.440
TR738 1.710 1.000
TR747 0.560 -2.780
TR750 2.610 0.680
TR752 0.170 -0.670
TR754 0.370 -3.680
AVG 0.750 -0.331
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Table S20: Group information for top ranked model in CASP11. LEE and RFMQA models (TR283,
TR811, TR817) are from our group.

targets Model from
TR217 MUFOLD-R
TR274 Boniecki pred
TR280 Schroderlab
TR283 RFMQA
TR759 Anthropic Dreams
TR760 Seok-refine
TR762 Boniecki pred
TR765 FEIG
TR768 Jones-UCL
TR769 Schroderlab
TR772 FEIG
TR774 FEIG
TR776 FEIG
TR780 Schroderlab
TR782 FEIG
TR783 FEIG
TR786 Schroderlab
TR792 FEIG
TR803 BAKER
TR810 Seok-refine
TR811 LEE
TR816 SHORTLE
TR817 RFMQA
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Table S21: Side chain accuracy (in terms of χ1 and χ2, in percentage, using 30 degree criteria) for
CASP10 starting targets, MD0 and minimized-MD model.

χ1 accuracy χ2 accuracy
Target Start MD0 Minimized-

MD
Start MD0 Minimized-

MD
TR644 60.00 60.83 59.17 50.57 47.13 42.53
TR655 51.28 50.43 51.28 44.12 41.18 41.18
TR661 56.21 52.29 58.17 30.58 26.45 28.93
TR662 51.47 41.18 45.59 22.92 20.83 18.75
TR663 60.76 64.96 64.96 42.42 41.23 31.58
TR671 36.99 49.32 46.58 24.53 33.96 28.30
TR674 53.70 54.63 57.41 42.68 46.34 51.22
TR679 55.62 45.56 52.66 41.91 28.68 38.97
TR681 59.76 56.52 53.42 44.83 41.59 42.48
TR688 64.02 60.98 61.59 52.80 44.00 46.40
TR689 55.80 60.77 55.80 40.16 52.76 40.94
TR696 41.38 41.38 41.38 37.10 33.87 30.65
TR698 61.39 49.51 54.37 38.57 31.43 35.71
TR699 45.54 49.50 48.51 28.30 30.19 27.04
TR704 64.00 63.43 65.14 46.32 50.00 49.26
TR705 62.20 40.24 46.34 30.16 20.63 23.81
TR708 71.88 66.87 68.12 55.37 47.93 51.24
TR710 69.33 64.67 63.33 53.28 50.82 51.64
TR712 66.23 68.18 71.43 52.99 56.41 55.56
TR720 62.50 52.84 48.30 51.47 34.56 33.09
TR722 49.07 38.89 44.44 36.59 21.95 23.17
TR723 55.65 60.87 62.61 43.68 42.53 41.38
TR724 47.78 38.89 41.11 25.86 32.76 31.03
TR738 69.90 65.31 68.37 51.43 45.71 47.14
TR747 59.76 50.00 52.44 44.07 33.90 37.29
TR750 64.06 57.81 57.81 55.21 42.71 39.58
TR752 63.56 56.78 63.56 51.72 43.68 52.87
TR754 42.19 35.94 46.87 22.45 16.33 18.37
AVG 57.22 53.52 55.38 41.50 37.84 37.86
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Table S22: ∆GDT TS decomposition for CASP10 targets for MD0 model.

Target GDT TS %(d<1) %(d<2) %(d<4) %(d<8)
TR644 0.89 2.12 1.42 0.00 0.00
TR655 -1.67 -5.33 -2.00 0.00 0.67
TR661 1.35 4.86 0.54 0.00 0.00
TR662 1.34 4.00 1.33 0.00 0.00
TR663 -0.49 -1.32 -1.32 0.00 0.66
TR671 0.57 0.00 0.00 2.28 0.00
TR674 1.70 6.06 0.00 0.76 0.00
TR679 1.13 2.52 1.51 0.50 0.00
TR681 0.79 5.24 -2.10 0.00 0.00
TR688 1.48 5.95 0.54 -0.54 0.00
TR689 -0.24 -2.85 1.42 0.48 0.00
TR696 0.25 -1.00 1.00 1.00 0.00
TR698 0.63 1.68 0.84 0.00 0.00
TR699 1.22 5.34 -0.45 0.00 0.00
TR704 3.78 5.20 7.35 2.60 0.00
TR705 1.57 5.21 0.00 2.09 -1.04
TR708 -0.26 -0.51 -0.51 0.00 0.00
TR710 1.29 3.61 1.04 0.52 0.00
TR712 0.27 1.61 0.54 -0.53 -0.54
TR720 0.25 1.52 0.51 -0.50 -0.51
TR722 -0.59 -0.79 0.00 -0.79 -0.78
TR723 0.77 2.29 1.52 0.00 -0.76
TR724 -0.44 0.87 -1.74 -0.87 0.00
TR738 1.71 4.42 2.41 0.00 0.00
TR747 0.56 2.22 -1.11 1.11 0.00
TR750 2.61 6.05 2.75 1.65 0.00
TR752 0.17 0.00 0.68 0.00 0.00
TR754 0.37 0.00 0.00 1.47 0.00
AVG 0.75 2.11 0.58 0.40 -0.08
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