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Figure S1 Supporting information Scatterplots show performance of the LORESTR Q-
score ranking on several random test cases; the numeric observation labels indicate the Q-
score rank for a particular protocol that resulted in the corresponding Riwee Value and

MolProbity percentile score.

LORESTR protocols on 1s60
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LORESTR protocols on 2zo2
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LORESTR protocols on 2dr2
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LORESTR protocols on 3l1g
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Details of the test sets
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Subset 1: more than two homologues, used for refinement with multiple homologues

Subset 2: have homologues with 75%-90% sequence identity

Subset 3: cases where multiple homologues performed better or equal to a single homologue

Subset 4: cases where multiple homologues performed worse than a single homologue

PDB

code

Reported

resolution

Resolution

of the data

Subset
1

Subset

Subset
3

Subset
4

Number of

homologues

High-resolution homologues (PDB code,

resolution, sequence identity, RMSD)

2rgr

3.0

3.0

314j (2.5 A, 99.7%, 2.79 A), 1bjt (2.5 A,
100.0%, 15.90 A), 1bgw (2.7 A, 100.0%,
15.20 A),

2is2

3.0

3.0

3Ifu (1.8 A, 99.8%, 14.50 A), 2is6 (2.2 A,
100.0%, 3.01 A), 2is1 (2.9 A, 100.0%, 1.22 A),

1lob5

3.1

3.0

2c78 (1.4 A, 98.0%, 4.41 A), 2c77 (1.6 A,
97.8%, 4.01 A), 1exm (1.7 A, 97.5%, 2.34 A),
1ha3 (2.0 A, 97.4%, 1.35 A), 1b23 (2.6 A,
100.0%, 2.58 A), 1ttt (2.7 A, 100.0%, 2.54 A),
1tui (2.7 A, 100.0%, 11.10 A),

2c9m

3.0

3.0

11

3ar7 (2.1 A, 100.0%, 15.40 A), 3n5k (2.2 A,
100.0%, 15.50 A), 1wpg (2.3 A, 100.0%,
15.30 A), 2agv (2.4 A, 100.0%, 15.40 A), 2zbf
(2.4 A, 100.0%, 14.30 A), 2zbd (2.4 A,
100.0%, 13.90 A), 1su4 (2.4 A, 100.0%, 4.61
A), 3fpb (2.5 A, 100.0%, 15.40 A), 3b9b (2.6
A, 100.0%, 14.10 A), 1vfp (2.9 A, 100.0%,
14.00 A), 2eat (2.9 A, 100.0%, 15.50 A),

3b9r

3.0

3.0

11

3ar7 (2.1 A, 100.0%, 4.41 A), 3n5k (2.2 A,
100.0%, 1.43 A), 1wpg (2.3 A, 100.0%, 1.46
A), 2agv (2.4 A, 100.0%, 4.46 A), 2zbf (2.4 A,
100.0%, 2.60 A), 2zbd (2.4 A, 100.0%, 11.60
A), 1sud (2.4 A, 100.0%, 13.40 A), 3fpb (2.5
A, 100.0%, 1.55 A), 3b9b (2.6 A, 100.0%, 3.81
A), 1vfp (2.9 A, 100.0%, 11.80 A), 2eat (2.9 A,
100.0%, 4.39 A),
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2pkg

33

3.3

1b3u (2.3 A, 100.0%, 6.24 A), 2ied (2.6 A,
100.0%, 5.59 A), 3fga (2.7 A, 99.8%, 2.83 A),
3dw8 (2.9 A, 100.0%, 2.05 A),

3s4u

3.3

3.3

3p7i (1.7 A, 99.7%, 7.71 A), 3quj (2.2 A,
97.6%, 7.99 A), 3qk6 (2.4 A, 97.7%, 7.90 A),

1wt

3.2

3.2

1dfa (2.0 A, 98.0%, 3.80 A), 1jva (2.1 A,
97.5%, 1.31 A), 1ef0 (2.1 A, 97.8%, 2.44 A),

1lws

3.5

3.5

1dfa (2.0 A, 98.0%, 3.80 A), 1jva (2.1 A,
97.5%, 1.30 A), 1ef0 (2.1 A, 97.8%, 2.77 A),

1u88

3.5

3.5

1dug (1.8 A, 99.5%, 0.69 A), 3crt (1.9 A,
99.0%, 0.76 A), 1m9a (2.1 A, 99.5%, 0.67 A),
decb (2.2 A, 99.5%, 1.47 A), 1gta (2.4 A,
99.5%, 0.68 A), 1b8x (2.7 A, 99.5%, 0.83 A),

3ks2

3.3

3.3

3gz1 (2.1 A, 100.0%, 7.46 A), 3gyz (2.1 A,
100.0%, 5.61 A),

1a7b

3.1

3.1

1cdc (2.0 A, 100.0%, 7.32 A), 1a64 (2.0 A,
100.0%, 0.76 A),

2dut

3.0

3.0

2hdp (1.7 A, 100.0%, 6.97 A), 2hdq (2.1 A,
97.6%, 4.49 A), 2h4r (2.7 A, 100.0%, 1.17 A),

115t

3.0

3.0

1h45 (1.9 A, 98.7%, 6.26 A), 1h44 (2.0 A,
99.4%, 6.01 A), 1dsn (2.0 A, 99.0%, 6.77 A),
lhse (2.2 A, 99.1%, 6.07 A), 1vfe (2.3 A,
99.4%, 6.31 A), 1vfd (2.5 A, 99.4%, 6.30 A),

1jkt

3.5

35

13

3bhy (1.2 A, 82.1%, 1.26 A), 2w4j (1.3 A,
100.0%, 1.44 A), 2a2a (1.5 A, 77.9%, 1.72 A),
3bgr (1.8 A, 81.7%, 6.39 A), 2xuu (1.8 A,
99.6%, 1.55 A), 2yab (1.9 A, 78.2%, 1.60 A),
2w4k (1.9 A, 100.0%, 1.56 A), 2j90 (2.0 A,
81.1%, 6.08 A), 2xzs (2.0 A, 100.0%, 1.68 A),
2x0g (2.2 A, 100.0%, 1.52 A), 1lwvw (2.4 A,
100.0%, 1.49 A), 2y4p (2.6 A, 100.0%, 5.49
A), 1zws (2.9 A, 77.9%, 1.65 A),

2atq

3.2

3.2

3gex (1.7 A, 99.6%, 6.21 A), 318b (2.1 A,
100.0%, 3.27 A), 1ih7 (2.2 A, 99.8%, 2.73 A),
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2dtu (2.4 A, 99.9%, 3.13 A), 1clq (2.7 A,
99.8%, 2.32 A),

3vgk

4.5

4.5

3aab (1.9 A, 98.1%, 4.28 A), 3vql (1.9 A,
100.0%, 1.69 A), 3aac (2.4 A, 98.1%, 7.16 A),
3vgm (2.5 A, 100.0%, 1.64 A),

3dpn

3.3

3.2

3dor (2.2 A, 97.1%, 6.04 A), 3dpm (2.4 A,
96.7%, 6.42 A), 3dja (2.9 A, 95.8%, 6.40 A),

3e3j

6.7

6.7

Imsw (2.1 A, 99.9%, 16.00 A), 1qin (2.4 A,
99.9%, 6.34 A), 1laro (2.8 A, 99.6%, 6.16 A),
1h38 (2.9 A, 99.9%, 16.60 A),

2waf

3.3

3.3

2wad (2.2 A, 91.1%, 6.22 A), 2wae (2.3 A,
90.9%, 6.21 A),

2hzv

3.1

3.1

2hza (2.1 A, 100.0%, 5.64 A), 1q5v (2.3 A,
98.2%, 4.70 A),

3lco

3.4

3.4

2i1m (1.8 A, 95.8%, 1.52 A), 3lcd (2.5 A,
99.3%, 3.65 A), 20gv (2.7 A, 98.6%, 1.81 A),

3idq

3.7

3.7

2woj (2.0 A, 100.0%, 2.62 A), 3259 (2.1 A,
100.0%, 2.54 A), 3h84 (2.3 A, 100.0%, 2.43
A), 3336 (2.8 A, 99.6%, 2.37 A),

lgub

3.1

3.0

1gud (1.7 A, 100.0%, 1.05 A), 1rpj (1.8 A,
100.0%, 3.95 A),

1t38

3.2

3.2

3100 (1.7 A, 86.8%, 1.12 A), 1gnt (1.9 A,
99.3%, 0.76 A), 3kzy (1.9 A, 86.8%, 1.11 A),

318]

3.0

3.0

3ajm (2.3 A, 100.0%, 3.77 A), 318i (2.5 A,
100.0%, 1.74 A),

1ws8b

3.0

2.8

2bz6 (1.6 A, 100.0%, 0.98 A), 2¢4f (1.7 A,
100.0%, 1.02 A), 2flb (1.9 A, 100.0%, 1.25 A),
1jbu (2.0 A, 100.0%, 3.94 A), 1fak (2.1 A,
100.0%, 1.13 A), 1qfk (2.8 A, 100.0%, 1.19 A),

3p39

3.1

3.1

14

3rvc (1.8 A, 92.4%, 0.78 A), 2rhk (1.9 A,
87.4%, 1.63 A), 309r (2.0 A, 92.4%, 0.73 A),
3m5r (2.0 A, 82.6%, 2.30 A), 2gx9 (2.1 A,
85.4%, 1.68 A), 3ee9 (2.1 A, 85.2%, 2.36 A),
309t (2.2 A, 82.8%, 1.72 A), 3kwg (2.2 A,
86.1%, 2.39 A), 314q (2.3 A, 90.0%, 3.18 A),
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3p31(2.5A,99.2%, 1.81 A), 309s (2.5 A,
90.9%, 1.81 A), 309q (2.5 A, 91.7%, 0.86 A),
3ee8 (2.6 A, 85.2%, 2.42 A), 3p38 (2.8 A,
100.0%, 0.32 A),

309u

3.2

3.2

14

3rvc (1.8 A, 99.1%, 0.72 A), 2rhk (1.9 A,
89.7%, 1.70 A), 309r (2.0 A, 99.1%, 0.82 A),
3m5r (2.0 A, 87.1%, 1.81 A), 2gx9 (2.1 A,
95.7%, 0.72 A), 3ee9 (2.1 A, 89.7%, 1.73 A),
309t (2.2 A, 100.0%, 1.52 A), 3kwg (2.2 A,
88.8%, 1.78 A), 3l4q (2.3 A, 100.0%, 1.89 A),
3p31 (2.5 A, 92.2%, 1.85 A), 309s (2.5 A,
100.0%, 1.37 A), 309q (2.5 A, 99.1%, 0.69 A),
3ee8 (2.6 A, 89.7%, 1.88 A), 3p38 (2.8 A,
91.4%, 0.92 A),

1lob2

3.4

3.4

10

lefc (2.0 A, 100.0%, 11.20 A), 2hcj (2.1 A,
99.4%, 11.00 A), 3u6b (2.1 A, 99.7%, 10.80
A), 2bvn (2.3 A, 100.0%, 3.41 A), 1d8t (2.4 A,
99.7%, 11.20 A), 3u6k (2.5 A, 99.7%, 11.60
A), 1efu (2.5 A, 100.0%, 11.80 A), 1dgl (2.5
A, 100.0%, 11.10 A), 3u2q (2.7 A, 99.7%,
11.80 A), 2hdn (2.8 A, 99.7%, 11.20 A),

2fx3

3.4

3.4

10

lefc (2.0 A, 99.7%, 1.21 A), 2hcj (2.1 A,
99.7%, 1.30 A), 3u6b (2.1 A, 100.0%, 1.30 A),
2bvn (2.3 A, 99.7%, 11.80 A), 1d8t (2.4 A,
100.0%, 1.25 A), 3ubk (2.5 A, 100.0%, 1.25
A), 1efu (2.5 A, 99.7%, 2.68 A), 1dgl (2.5 A,
99.7%, 1.46 A), 3u2q (2.7 A, 100.0%, 1.09 A),
2hdn (2.8 A, 100.0%, 1.38 A),

2cxf

3.1

3.1

2dwk (2.0 A, 100.0%, 3.36 A),

2cxl

3.2

3.2

2dwk (2.0 A, 100.0%, 2.91 A),

1juj

3.0

3.0

12

3gh0 (1.6 A, 99.6%, 3.02 A), 4e50 (1.7 A,
93.4%, 2.85 A), 4eb4 (1.7 A, 93.4%, 0.52 A),
1hvy (1.9 A, 99.3%, 0.58 A), 3ihi (1.9 A,
93.2%, 0.71 A), 1hzw (2.0 A, 98.9%, 1.01 A),
3n5e (2.3 A, 98.5%, 2.41 A), 2rd8 (2.5 A,
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99.3%, 1.27 A), 2tsr (2.6 A, 92.9%, 0.78 A),
3h9k (2.6 A, 99.3%, 1.10 A), 2rda (2.7 A,
99.3%, 1.45 A), 3gg5 (2.8 A, 99.6%, 1.05 A),

1fvf

3.2

3.2

lepu (2.4 A, 96.5%, 3.05 A), 1fvh (2.8 A,
100.0%, 2.32 A),

1rfq

3.0

3.0

49

2fxu (1.4 A, 99.7%, 0.97 A), 1wua (1.4 A,
99.7%, 0.88 A), 2v52 (1.4 A, 100.0%, 1.20 A),
1925 (1.4 A, 99.7%, 1.31 A), 3mn5 (1.5 A,
99.1%, 1.88 A), 2pbd (1.5 A, 99.7%, 1.34 A),
1j6z (1.5 A, 99.7%, 1.53 A), 3cip (1.6 A,
91.4%, 1.08 A), 2asm (1.6 A, 100.0%, 0.99 A),
1d4x (1.8 A, 93.9%, 1.11 A), 3sjh (1.8 A,
100.0%, 0.84 A), 2pav (1.8 A, 99.7%, 1.14 A),
2hf3 (1.8 A, 93.3%, 1.12 A), 2a40 (1.8 A,
99.7%, 1.19 A), 2a42 (1.9 A, 99.7%, 1.09 A),
2hmp (1.9 A, 99.7%, 1.34 A), 2gwj (1.9 A,
99.7%, 1.23 A), 1yag (1.9 A, 87.3%, 1.08 A),
1t44 (2.0 A, 100.0%, 1.22 A), 2gwk (2.0 A,
99.7%, 1.12 A), 3mn7 (2.0 A, 93.3%, 1.07 A),
3mn6 (2.0 A, 93.3%, 1.12 A), 3m6g (2.0 A,
100.0%, 0.95 A), 1esv (2.0 A, 99.7%, 1.06 A),
1c0g (2.0 A, 90.9%, 1.04 A), 3u8x (2.0 A,
100.0%, 1.02 A), 1yxq (2.0 A, 99.7%, 0.94 A),
3u9z (2.1 A, 100.0%, 1.38 A), 1kxp (2.1 A,
100.0%, 0.90 A), 1mdu (2.2 A, 99.7%, 1.18
A), 3ub5 (2.2 A, 94.2%, 1.60 A), 3chw (2.3 A,
91.4%, 1.07 A), 1rdw (2.3 A, 100.0%, 0.99 A),
2vyp (2.4 A, 100.0%, 1.11 A), 2v51 (2.4 A,
100.0%, 1.00 A), 1ma9 (2.4 A, 99.7%, 1.03 A),
4efh (2.5 A, 92.8%, 1.08 A), 2a5x (2.5 A,
100.0%, 0.85 A), 3el2 (2.5 A, 93.3%, 1.05 A),
2997 (2.5 A, 99.7%, 1.04 A), 2936 (2.5 A,
100.0%, 0.93 A), 2d1k (2.5 A, 99.7%, 1.21 A),
3daw (2.5 A, 100.0%, 1.63 A), 1p8z (2.6 A,
100.0%, 0.94 A), 20an (2.6 A, 94.1%, 1.06 A),
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2q1n (2.7 A, 100.0%, 0.99 A), 3ue5 (2.8 A,
100.0%, 1.10 A), 1atn (2.8 A, 99.7%, 1.31 A),
3buz (2.8 A, 100.0%, 1.01 A),

3n6s

3.1

3.1

3mva (2.2 A, 100.0%, 1.78 A), 3n7q (2.4 A,
100.0%, 3.05 A),

3020

3.0

3.0

2awh (2.0 A, 99.6%, 1.61 A), 3gz9 (2.0 A,
99.2%, 2.59 A), 2b50 (2.0 A, 99.6%, 2.34 A),
3sp9 (2.3 A, 100.0%, 2.82 A), 2xyj (2.3 A,
100.0%, 2.86 A), 2q5g (2.7 A, 100.0%, 1.74
A),

3prj

3.1

3.1

2g3e (2.0 A, 100.0%, 0.86 A), 2qg4 (2.1 A,
100.0%, 2.19 A), 3tf5 (2.3 A, 100.0%, 2.67 A),
3khu (2.3 A, 99.8%, 1.82 A), 3tk (2.4 A,
99.8%, 2.38 A), 3ptz (2.5 A, 100.0%, 0.31 A),
3tdk (2.8 A, 100.0%, 0.35 A),

2qgnc

3.1

3.1

1le71 (1.3 A, 100.0%, 1.62 A), 1en7 (2.4 A,
99.4%, 2.23 A), 1e7d (2.8 A, 99.4%, 1.24 A),

2grn

3.4

3.2

1p5z (1.6 A, 100.0%, 0.67 A), 2no7 (1.7 A,
98.7%, 0.78 A), 2zi6 (1.8 A, 99.1%, 1.22 A),
2zia (1.8 A, 98.6%, 0.71 A), 3geo (1.9 A,
97.8%, 1.73 A), 2zi7 (2.0 A, 98.6%, 0.85 A),
3mjr (2.1 A, 98.7%, 1.56 A), 3ipy (2.5 A,
100.0%, 1.65 A),

4dt0

3.6

3.6

2dm9 (1.9 A, 100.0%, 2.87 A), 2dma (2.0 A,
96.6%, 2.95 A),

1s60

3.0

3.0

2vbq (2.0 A, 100.0%, 0.60 A), 1s5k (2.4 A,
100.0%, 2.50 A),

2dpu

3.1

3.1

1bm9 (2.0 A, 99.1%, 2.14 A), 2efw (2.5 A,
100.0%, 1.33 A), 1f4k (2.5 A, 100.0%, 0.74 A),

3l1g

33

3.3

2yly (2.0 A, 98.7%, 1.49 A), 2y1z (2.5 A,
97.6%, 2.49 A), 2wj7 (2.6 A, 100.0%, 1.62 A),

3id2

3.1

3.1

2zpm (1.0 A, 91.9%, 1.17 A), 3id4 (1.6 A,
97.8%, 1.81 A), 3id3 (2.0 A, 98.9%, 2.18 A),

2r8a

3.0

3.0

3pgu (1.7 A, 99.2%, 0.82 A), 3pgs (1.9 A,
99.2%, 0.91 A), 2r88 (2.6 A, 98.6%, 0.59 A),
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1t16 (2.6 A, 99.2%, 0.71 A), 1t1l (2.8 A,
99.2%, 0.90 A), 2rdp (2.9 A, 99.2%, 0.69 A),

2r4n

3.2

3.1

3pgu (1.7 A, 99.2%, 1.94 A), 3pgs (1.9 A,
99.3%, 0.83 A), 2r88 (2.6 A, 98.9%, 0.97 A),
1t16 (2.6 A, 99.5%, 0.59 A), 1t1l (2.8 A,
99.5%, 0.93 A), 2rdp (2.9 A, 99.5%, 0.57 A),

2c86

3.0

3.0

2gec (1.3 A, 92.5%, 1.91 A), 2bxx (1.9 A,
100.0%, 1.19 A),

3km2

3.1

3.1

3pu7 (1.8 A, 100.0%, 0.36 A), 3hog (1.9 A,
100.0%, 2.28 A), 3km1 (2.0 A, 100.0%, 0.74
A), 1srd (2.0 A, 90.2%, 0.68 A),

3hl9

3.4

3.4

3hid (2.0 A, 98.5%, 2.06 A), 3hlb (2.5 A,
100.0%, 0.47 A),

3cl9

3.3

3.3

3irm (2.1 A, 99.4%, 1.71 A), 3inv (2.4 A,
99.4%, 1.81 A), 2h2q (2.4 A, 100.0%, 1.50 A),
3kjs (2.5 A, 100.0%, 0.95 A),

1i0e

3.5

3.5

1gh4 (1.4 A, 81.6%, 1.41 A), 1u6r (1.6 A,
96.2%, 1.38 A), 3drb (2.0 A, 80.3%, 1.45 A),
1vrp (2.1 A, 83.9%, 1.44 A), 1g0w (2.3 A,
80.8%, 1.45 A), 2crk (2.4 A, 96.4%, 0.75 A),

435t

3.5

3.5

4dur (2.5 A, 100.0%, 1.93 A),

3auw

3.6

3.6

3agw (2.2 A, 100.0%, 1.16 A), 2e4f (2.3 A,
100.0%, 1.31 A),

2akq

3.0

3.0

1beb (1.8 A, 99.4%, 0.57 A), 3uev (1.9 A,
98.7%, 1.45 A), 1uz2 (1.9 A, 99.4%, 1.88 A),
3kza (2.0 A, 84.4%, 0.91 A), 1yup (2.1 A,
94.9%, 0.65 A), 3ph5 (2.4 A, 98.7%, 0.58 A),
2939 (2.5 A, 100.0%, 1.30 A), 2r56 (2.8 A,
98.7%, 1.27 A),

2bxs

3.1

3.1

225y (2.2 A, 99.8%, 1.22 A),

2zgk

3.0

3.0

12

2zgr (1.9 A, 99.4%, 0.94 A), 2zgl (1.9 A,
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