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Figure 6: Supplementary Figure S3 ProSPr interpolates distance information for missing residues. For 3 sequences with
missing residues from the CATH validation set we observed that ProSPr predicts distances for missing residues (yellow
crosses in label). This might be a useful feature to enhance structure reconstruction efforts and is subject to further analysis.
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Crops and Padding

Using the dataloader function included and documented in the project source code, training is performed on 64x64 amino
acid crops of training domains, specified using i and j (coordinate) options and the protein domain id. The i and j coordinates
correspond to the amino acid positions on which the crop is centered, and can range from 0 to one less than the sequence
length of that domain. This results in padding of up to 32 being added in either dimension so that the crop maintains its
64x64 size. Training on crops allows the network to use more training data than if the entire domains were used, and the
consistent size helps in distributed training.

However, in testing and application of such a network, distance predictions for the entire protein domain are often of much
greater relevance than those made for a single 64x64 residue crop. Therefore, outside of training (including for validation set
testing, the analysis done with the CASP13 targets, etc.) full-domain predictions are made by processing multiple adjacent
crops of the same domain and averaging those values where the crops overlap. The “stride” parameter specifies how far apart
the i,j, coordinates for each crop are (eg. stride of 1 means that every possible i,j combination for the length of the protein
will be processed), however the evaluation time increases as the square of the protein length. On the contacts data set we
observed only small improvements of 1% by reducing the stride from 25 to 1.

Target Short L  Short L/2 Short L/5 MidL MidL/2 MidL/5 LongL LongL/2 LongL/5
0 T0949-D1 0.5652  0.5652 0.5652 0.7727 0.7727 1.0000 0.8841  0.9565 1.0000
1 T0950-D1 0.2500  0.2500 0.2500 0.5862 0.5862 0.5862 0.3879  0.3879 0.5441
2 T0951-D1 0.7358 0.7358 0.7358 0.6667 0.6667 0.7358 0.7962  0.9167 0.9623
3 T0953s1-D1  0.6667 0.6667 0.7692 0.7143 0.7143 0.7143 0.0000  0.0000 0.0000
4 T0953s2-D1  0.6000 0.6000 0.6250 0.4615 0.4615 0.6250 1.0000  1.0000 1.0000
5 T0953s2-D2  0.4000  0.4000 0.4000 0.0000 0.0000 0.0000 0.7500  0.8333 1.0000
6 T0953s2-D3  0.8000  0.8000 0.8000 0.0000 0.0000 0.0000 0.0000  0.0000 0.0000
7 T0954-D1 0.7614 0.8204 0.9394 0.6914 0.7904 0.9545 0.2680 0.3174 0.4394
8 T0955-D1 0.6111 0.6111 0.7500 0.7500 0.7500 0.8750 0.0000  0.0000 0.0000
9 T0957s1-D1  0.8000 0.8000 0.8571 0.8421 0.8421 0.9048 1.0000  1.0000 1.0000
10  T0957s1-D2 0.5000  0.5000 0.5000 0.8000 0.8000 0.8000 0.9231 0.9231 1.0000
11 T0957s2-D1  0.7619  0.7619 0.7619 0.7222 0.7222 0.7000 0.6842  0.6842 0.6842
12 T0958-D1 0.3077  0.3077 0.3077 0.3636 0.3636 0.3333 0.4783  0.4783 0.4667
13 T0959-D1 0.5000 0.5000 0.5429 0.5890  0.5890 0.6000 0.6963  0.7727 0.9429
14  T0960-D1 0.0000 0.0000 0.0000 0.0000  0.0000 0.0000 0.0000  0.0000 0.0000
15 T0960-D2 0.7333  0.7333 0.6875 0.7500  0.7500 0.9375 0.1667  0.1667 0.1667
16  T0960-D3 0.8293  0.8293 0.8824 0.8488 0.9091 1.0000 0.6364 0.6364 0.7647
17 T0960-D4 0.5000  0.5000 0.5833 0.2857 0.2857 0.2857 0.0000  0.0000 0.0000
18  T0960-D5 0.6667 0.6667 0.7500 0.6538 0.6538 0.8000 0.8750  1.0000 1.0000
19  T0961-D1 0.8348 0.8348 0.8600 0.7962 0.7962 0.9100 0.7789  0.9163 0.9600
20 T0962-D1 0.8039 0.8039 0.8857 0.7333 0.7333 0.8000 0.6484  0.6932 0.7714
21  T0963-D1 0.0000  0.0000 0.0000 0.0000 0.0000 0.0000 0.0000  0.0000 0.0000
22 T0963-D2 0.7200  0.7200 0.6875 0.7407 0.7407 0.9375 1.0000  1.0000 1.0000
23 T0963-D3 0.7857 0.7857 0.9444 0.8022 0.8478 1.0000 0.6786  0.6786 0.7222
24  T0963-D4 0.5833 0.5833 0.5833 0.0000  0.0000 0.0000 0.0000  0.0000 0.0000
25 T0963-D5 0.8095 0.8095 1.0000 0.6939 0.6957 0.8333 0.9247  1.0000 1.0000
26  T0964-D1 0.7742  0.8298 0.9444 0.7959  0.8085 0.9444 0.8478  0.8936 1.0000
27 T0965-D1 0.6667  0.6667 0.6774 0.6600 0.6600 0.8548 0.7981  0.8974 0.9355
28  T0966-D1 0.6410  0.6410 0.6410 0.6620 0.6620 0.6620 0.2933  0.5429 0.8367
29  T0967-D1 0.7200 0.7200 0.8667 0.8511 0.9231 1.0000 0.7949  0.8974 0.8000
30  T0968s1-D1 0.7234 0.7234 0.9130 0.8750 0.8983 1.0000 0.4348  0.5254 0.8261
31 T0968s2-D1  0.8256 0.9298 1.0000 0.7037 0.7544 0.9565 0.2500  0.2500 0.3043
32  T0969-D1 0.6364  0.6364 0.6857 0.6914 0.6914 0.7286 0.6969  0.8693 1.0000
33 T0970-D1 0.8125  0.8125 0.8125 0.8235 0.8235 0.8947 0.7742  0.7742 0.8947
34  T0971-D1 0.8036 0.8036 0.9600 0.8679 0.9688 1.0000 0.7364  0.9531 1.0000
35 T0973-D1 0.7500 0.7500 0.7500 0.8182 0.8182 0.8800 0.6176  0.6774 0.9200
36  T0974s1-D1  0.7692 0.7692 1.0000 0.8333 0.8333 0.8333 0.7037  0.7037 0.9231
37  T0974s2-D1  0.7879  0.7879 1.0000 0.7619 0.7619 0.8667 0.7593  0.7949 0.9333
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T0975-D1
T0976-D1
T0976-D2
T0977-D1
T0977-D2
T0978-D1
T0979-D1
T0980s1-D1
T0980s2-D1
T0981-D1
T0981-D2
T0981-D3
T0981-D4
T0981-D5
T0982-D1
T0982-D2
T0983-D1
T0984-D2
T0986s1-D1
T0986s2-D1
T0987-D1
T0987-D2
T0989-D1
T0989-D2
T0990-D1
T0990-D2
T0990-D3
T0992-D1
T0993s1-D1
T0993s2-D1
T0995-D1
T0996-D1
T0996-D2
T0996-D3
T0996-D4
T0996-D5
T0996-D6
T0996-D7
T0997-D1
T0998-D1
T0999-D1
T0999-D2
T0999-D3
T0999-D4
T0999-D5
T1000-DO
T1000-D1
T1000-D2
T1001-D1
T1002-DO
T1002-D1
T1002-D2
T1002-D3
T1003-D1

0.7375
0.7600
0.7308
0.8417
0.7143
0.6667
0.0000
0.7500
0.6000
0.8571
0.6250
0.5500
0.8750
0.6522
0.8169
0.7302
0.8261
0.4545
0.7455
0.6531
0.8438
0.6053
0.5581
0.9412
0.6923
0.6512
0.4571
0.7681
0.8500
0.6538
0.7640
0.8065
0.7368
0.7667
0.7955
0.6667
0.8649
0.7381
0.7000
0.5385
0.7158
0.8045
0.7250
0.7551
0.6623
0.5846
0.7895
0.4468
0.6667
0.8872
0.9167
0.9459
0.8772
0.7611

0.7375
0.7600
0.7308
0.8417
0.7143
0.6667
0.0000
0.7500
0.6000
0.8571
0.6250
0.5500
0.8750
0.6522
0.8507
0.7302
0.8261
0.4545
0.8222
0.6531
0.8438
0.6053
0.5581
0.9412
0.6923
0.6512
0.4571
0.8302
0.8500
0.6538
0.7640
0.8065
0.7368
0.7667
0.7955
0.6667
0.8649
0.7381
0.7000
0.5385
0.7158
0.8045
0.7250
0.7551
0.6623
0.5846
0.7895
0.4468
0.6667
0.8872
1.0000
1.0000
0.8772
0.7611
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0.7931
0.8261
0.7917
0.9167
0.7143
0.6667
0.0000
0.8500
0.6000
0.9412
0.6000
0.5500
0.8750
0.9200
1.0000
0.8846
0.8298
0.4545
1.0000
0.7333
0.8438
0.6053
0.5000
0.9412
0.6923
0.6512
0.4571
1.0000
0.9808
0.7895
0.9138
1.0000
0.9600
0.8421
0.9615
0.9583
0.9000
0.9259
0.8611
0.5385
0.7662
0.9444
0.7714
0.7708
0.8070
0.6765
1.0000
0.4884
0.6667
1.0000
1.0000
1.0000
0.9643
0.8851

0.5824
0.8444
0.8750
0.8148
0.8511
0.6629
0.0000
0.5714
0.0000
0.8182
0.7143
0.7647
0.8824
0.7419
0.7879
0.6627
0.8099
0.3333
0.6923
0.8108
0.6279
0.6000
0.6032
0.8000
0.8000
0.6531
0.5313
0.7887
0.7500
0.5000
0.6378
0.7708
0.7556
0.8800
0.6721
0.7255
0.8269
0.7692
0.8242
0.2000
0.6441
0.7407
0.4000
0.6364
0.7500
0.7294
0.8077
0.6757
0.7083
0.8788
0.9048
0.8837
0.8519
0.6377
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0.5824
0.8444
0.8750
0.8933
0.8511
0.6629
0.0000
0.5714
0.0000
0.8095
0.7143
0.7647
0.8824
0.7419
0.8955
0.7538
0.8034
0.3333
0.6923
0.8108
0.6279
0.6000
0.6032
0.8000
0.8000
0.6531
0.5313
0.8113
0.7500
0.5000
0.6378
0.7708
0.7556
0.8980
0.6721
0.7255
0.8431
0.7692
0.8242
0.2000
0.6441
0.7407
0.4000
0.6364
0.7692
0.7294
0.8780
0.6757
0.7083
0.8788
1.0000
0.9310
0.8519
0.6377

0.7759
1.0000
1.0000
0.9500
0.8500
0.7073
0.0000
0.5714
0.0000
0.8824
0.7143
0.7647
0.8824
0.7600
0.9615
0.9615
1.0000
0.3333
0.6667
0.8667
0.6389
0.6000
0.7308
0.8000
0.8000
0.6889
0.5313
0.8571
0.9231
0.5789
0.8448
1.0000
0.9600
1.0000
1.0000
0.9583
1.0000
0.9630
0.9167
0.2000
0.7532
0.9111
0.4000
0.8542
0.9825
0.9216
1.0000
0.8140
0.7083
0.9811
1.0000
1.0000
1.0000
0.7816

0.4658
0.8824
0.8537
0.3898
0.7143
0.4272
0.0000
0.6000
0.0000
0.5000
1.0000
0.8168
1.0000
0.8034
0.7188
0.6552
0.7787
0.3774
0.6800
0.3226
0.7273
0.5972
1.0000
0.0000
0.5882
0.6071
0.6279
0.7765
0.8435
0.8351
0.7816
0.8019
0.7603
0.7576
0.8425
0.6636
0.8058
0.7630
0.7297
0.0000
0.7896
0.8009
0.7989
0.7942
0.8362
0.6277
0.8873
0.6326
0.2500
0.7138
0.8298
0.8667
0.8671
0.7821

0.6507
0.9661
0.9344
0.3898
0.7143
0.6796
0.0000
0.6000
0.0000
0.5000
1.0000
0.9406
1.0000
0.9048
0.9104
0.7846
0.8974
0.3774
0.6800
0.3226
0.7273
0.5972
1.0000
0.0000
0.5882
0.6071
0.6279
0.8679
0.9160
0.9583
0.9452
0.9245
0.8889
0.8776
0.9394
0.7667
1.0000
0.8986
0.8804
0.0000
0.9063
0.8982
0.9438
0.9008
0.9301
0.8359
0.9756
0.8233
0.2500
0.8582
0.9655
0.9310
0.9155
0.9450

0.7414
1.0000
1.0000
0.5333
0.7143
0.9146
0.0000
0.6000
0.0000
0.5000
1.0000
1.0000
1.0000
1.0000
1.0000
0.8077
0.9787
0.4828
0.8333
0.3333
0.8889
0.7073
1.0000
0.0000
0.7333
0.6071
0.6429
1.0000
1.0000
1.0000
0.9828
1.0000
1.0000
0.9474
1.0000
0.9167
1.0000
1.0000
0.9444
0.0000
0.9870
0.9333
0.9714
0.9792
1.0000
0.9412
1.0000
0.9302
0.2500
0.9623
1.0000
1.0000
1.0000
0.9885
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Supplementary Table S1 ProSPr contact scores for 109 CASP13 targets.

T1004-D1
T1004-D2
T1004-D3
T1005-D1
T1006-D1
T1010-D1
T1011-D1
T1011-D2
T1013-D1
T1014-D1
T1014-D2
T1015s1-D1
T1015s2-D1
T1016-D1
T1017s1-D1
T1017s2-D1
T1018-D1

0.8800
0.8000
0.7353
0.5800
0.6923
0.5161
0.5652
0.8333
0.7742
0.6667
0.8000
0.8000
0.7805
0.7143
0.6000
0.6585
0.7342

0.8800
0.8000
0.7353
0.5800
0.6923
0.5161
0.5652
0.8333
0.7742
0.6667
0.8000
0.8000
0.7805
0.7143
0.6000
0.6585
0.7342
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0.9412
0.9333
0.8222
0.5800
0.9333
0.5161
0.5652
0.9677
0.7742
0.9355
0.8000
0.9412
0.8800
0.8000
0.8095
0.7600
0.7576

0.8451
0.6667
0.7500
0.5303
0.9149
0.6829
0.5417
0.6863
0.6486
0.7778
0.5870
0.5862
0.7885
0.7444
0.6579
0.8772
0.7317
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0.9286
0.6667
0.7500
0.5303
0.9474
0.6829
0.5417
0.6863
0.6486
0.7778
0.7241
0.5862
0.7885
0.7444
0.6579
0.8772
0.7317

1.0000
0.6667
0.8667
0.5231
1.0000
0.6829
0.5417
0.7419
0.6486
0.9677
0.7826
0.8235
1.0000
0.9250
0.8095
0.9200
0.8636

0.6429
0.5000
0.3448
0.6646
0.8947
0.5179
0.7035
0.5686
0.6188
0.8797
0.6018
0.8125
0.7403
0.8657
0.6232
0.5172
0.8559

0.6429
0.5000
0.3448
0.8333
1.0000
0.5179
0.7667
0.7975
0.7413
0.9747
0.6724
0.8140
0.7656
0.9600
0.6852
0.5172
0.9759

0.9412
0.5000
0.3448
0.9538
1.0000
0.6098
0.9333
0.9677
0.8947
1.0000
0.9130
0.9412
0.9200
1.0000
0.9524
0.6000
1.0000
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