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Table S1. Edge weights in an 8 by 8 constructed symmetric matrix by ND and

BND models (Fig.1c in the text).

Node Node Original Edge Edge weight rebuilt Edge weight rebuilt

ID ID weight by ND noise model by BND noise model
1 2 0 2.95E+13 3.69E+12
1 3 0 2.23E+13 1.95E+13
1 4 0 1.67E+14 2.08E+13
1 5 0.369257 7.93E+14 6.94E+14
1 6 0.597762 3.46E+14 3.03E+14
1 7 0 6.87E+14 8.59E+13
1 8 0 2.56E+13 2.24E+13
2 3 0.757482 1.32E+12 1.15E+12
2 4 0 9.83E+12 1.23E+12
2 5 0 4,68E+13 4,09E+13
2 6 0 2.04E+13 1.79E+13
2 7 0 4.05E+13 5.06E+12
2 8 0.490291 151E+12 1.32E+12
3 4 0 7.45E+12 6.52E+12
3 5) 0 3.54E+13 4.43E+12
3 6 0 1.55E+13 1.93E+12
3 7 0 3.07E+13 2.69E+13
3 8 0 1.15E+12 1.43E+11
4 5 0.086159 2.65E+14 2.31E+14
4 6 0.284088 1.15E+14 1.01E+14
4 7 0 2.29E+14 2.86E+13
4 8 0 8.55E+12 7.48E+12
5 6 0 5.49E+14 6.87E+13
5 7 0.865322 1.09E+15 9.54E+14
5 8 0 4.07E+13 5.08E+12
6 7 0 4.76E+14 4.16E+14
6 8 0 1.77E+13 2.22E+12
7 8 0.016268 3.52E+13 3.08E+13




Table S2. Results for predicting protein residue contact maps on the CASP9

dataset.
Part 1 MI
Er‘;ae';laoté‘;” Predictors  |i-j|>23  24>fi-jj>11  125[i-j|>5 li-j|>5
Ml 10.39% 8.88% 9.45% 11.93%
ToplL/10  MI+ND  21.60% 18.24% 18.15% 25.50%
MI+BND  26.29% 22.49% 21.15% 31.23%
MI 8.41% 7.48% 8.42% 10.32%
Topl/5  MI+ND  17.73% 14.44% 14.86% 21.95%
MI+BND  21.58% 17.53% 16.87% 26.99%
MI 6.12% 6.37% 7.62% 8.28%
Topl/2  MI+ND  12.95% 10.47% 11.37% 16.76%
MI+BND  15.49% 12.21% 12.61% 20.08%
MI 5.16% 5.41% 6.90% 6.96%
TopL ~ MI+ND  10.05% 8.18% 9.07% 13.18%
MI+BND  11.86% 9.32% 9.79% 15.66%
Part2 Mlp
Er‘r’]i't‘:;tg;” Predictors  [i-1>23  24>fi-jl>11  12>i-j|>5 i-j[>5
MIp 10.39% 8.79% 9.57% 11.74%
TopL/10  MIp+ND  22.22% 17.73% 1823%  25.30%
MIp+BND  26.49% 21.93% 2111%  30.46%
MIp 8.46% 7.37% 849%  10.26%
Topl/5  MIp+ND  18.13% 14.39% 1532%  22.15%
MIp+BND  21.26% 17.43% 1655%  26.57%
MIp 6.16% 6.41% 7.65% 8.31%
ToplL/2  MIp+ND  13.19% 10.72% 11.60%  16.94%
MIp+BND  15.81% 12.52% 1252%  19.86%
MIp 5.19% 5.38% 6.95% 7.01%
Top L MIp+ND  10.25% 8.28% 0.21%  13.34%
MIp+BND  12.38% 9.71% 1009%  15.72%
Part 3 DCA
Er‘r’]ae't‘;;tg;” Predictors  [i-j[>23  24>[i-j[>11  125[i-j[>5 li-j[>5
DCA 29.88% 24.76% 2033%  31.89%
TopL/10  DCA+ND  29.86% 24.51% 2272%  32.81%
DCA+BND  31.34% 25.68% 2357%  35.00%




DCA 24.93% 18.76% 16.93%  27.11%
TopL/5  DCA+ND  25.59% 19.52% 1829%  28.82%
DCA+BND  26.34% 20.84% 1953%  31.10%
DCA 17.69% 12.65% 1270%  21.58%
TopL/2  DCA+ND  17.82% 13.07% 13.33%  22.76%
DCA+BND  18.87% 14.05% 1428%  23.96%
DCA 12.71% 9.19% 0.97%  16.88%
TopL  DCA+ND  13.24% 9.64% 1060%  17.40%
DCA+BND  14.00% 10.34% 11.02%  18.72%
Part 4 PSICOV
E;Z't‘:]ité‘;” Predictors  [ij[>23  24>fi5jjp1l  125]i-j>5 li-j|>5
PSICOV 31.94% 2333% 2214%  36.18%
TopL/10  PSICOV+ND  3157% 22.26% 2239%  36.22%
PSICOV+BND  33.70% 24.70% 24.92%  40.07%
PSICOV 25.02% 17.88% 17.70%  29.41%
TopL/5  PSICOV+ND  24.47% 17.16% 17.29%  30.46%
PSICOV+BND  26.21% 18.89% 1897%  33.24%
PSICOV 17.53% 12.64% 13.09%  21.80%
TopL/2  PSICOV+ND  16.35% 11.91% 1269%  21.83%
PSICOV+BND  17.38% 12.74% 1351%  23.52%
PSICOV 13.18% 9.93% 1060%  16.81%
TopL  PSICOV+ND  12.21% 9.13% 1010%  16.34%
PSICOV+BND  12.94% 9.69% 1051%  17.55%
Part 5 gDCA
Er‘;i';;té‘;” Predictors  [i][>23  24>[i-j[>11  125[i-i[>5  fi-j>5
gDCA 34.29% 25.98% 21.50% 36.36%
Top L/10 gDCA+ND 35.32% 25.87% 20.89% 34.91%
gDCA+BND 35.87% 27.06% 22.27% 38.05%
gDCA 27.66% 20.75% 18.96% 31.18%
Top L/5 gDCA+ND 28.57% 20.39% 17.64% 30.30%
gDCA+BND 29.06% 20.87% 18.17% 32.56%
gDCA 20.71% 14.55% 14.32% 23.59%
Top L/2 gDCA+ND 20.02% 14.25% 13.63% 23.41%
gDCA+BND 20.10% 13.88% 14.37% 24.36%
gDCA 15.23% 10.98% 11.24% 18.83%
Top L gDCA+ND 14.89% 10.49% 10.95% 18.53%
gDCA+BND 14.68% 10.35% 10.93% 18.75%




Table S3. Results for predicting protein residue contact maps on the CASP10

dataset.
Part 1 MI
Er‘;ae't“h"’(‘)té‘;” Predictors  [i-j[>23  24>|i-j[>11  12>[i-j|>5 li-j|>5
MI 15.82% 17.42% 13.97%  19.36%
TopL/10  MI+ND 30.63% 33.12% 25129  38.60%
MI+BND  36.78% 37.06% 2860%  42.75%
Ml 13.82% 13.33% 11.85%  16.12%
TopL/5  MI+ND 25.45% 26.72% 1968%  32.83%
MI+BND  30.77% 29.83% 2205%  37.72%
Ml 9.97% 9.96% 90.97%  13.01%
TopL/2  MI+ND 18.89% 18.83% 1455%  25.71%
MI+BND  22.63% 21.17% 16.14%  29.38%
Ml 7.71% 8.13% 8.20%  10.53%
TopL  MI+ND 14.15% 13.95% 11.14%  20.15%
MI+BND 16.69% 15.55% 1207%  23.23%
Part2 Mlp
Er‘r’]ae't‘:]ité‘;” Predictors  [ij[>23  24>[i-j]>11  12>fi-j|>5 i-j[>5
MIp 15.82% 17.42% 1406%  19.36%
TopL/10  MIp+ND 30.81% 33.23% 24.92%  38.70%
MIp+BND  36.53% 36.69% 2829%  42.83%
MIp 13.82% 13.40% 11.90%  16.31%
TopL/5  MIp+ND 25.77% 26.88% 19.85%  33.22%
MIp+BND  30.99% 29.72% 2211%  37.05%
MIp 10.02% 9.97% 1027%  13.03%
TopL/2  MIp+ND 19.24% 18.98% 1462%  25.76%
MIp+BND  22.88% 21.31% 16.17%  29.38%
MIp 7.69% 8.05% 836%  10.56%
TopL  MIp+ND 14.32% 14.14% 11.27%  20.33%
MIp+BND  16.98% 15.81% 1231%  23.31%
Part 3 DCA
Er‘;ae't“h"’(‘)té‘;” Predictors  [i-j[>23  24>|i-j[>11  12>|i-j|>5 li-j|>5
DCA 40.74% 39.56% 2050%  44.06%
TopL/10 DCA+ND  38.98% 39.10% 3200%  46.07%
DCA+BND  41.42% 40.04% 3380%  48.94%




DCA 34.48% 32.30% 2388%  39.66%
TopL/5 DCA+ND  34.24% 33.23% 2588%  41.83%
DCA+BND  35.62% 33.83% 2717%  43.78%
DCA 25.94% 22.81% 16.73%  33.00%
TopL/2 DCA+ND  25.96% 23.11% 17.16%  34.73%
DCA+BND  26.80% 24.02% 17.74%  36.14%
DCA 19.13% 16.55% 1238%  26.71%
TopL  DCA+ND  18.79% 16.83% 1224%  28.01%
DCA+BND  19.51% 17.39% 1262%  29.11%
Part 4 PSICOV
Er‘r’]ae't‘:]it('j‘;” Predictors  [i-j[>23  24>|i-jl>11  125|i-j|>5 li-j|>5
PSICOV 41.45% 41.61% 3157%  51.58%
TopL/10 PSICOV+ND  39.89% 40.73% 30.80%  50.56%
PSICOV+BND  41.55% 40.66% 3348%  51.48%
PSICOV 35.87% 32.63% 2469%  44.82%
TopL/5 PSICOVAND  34.75% 31.33% 2384%  44.48%
PSICOV+BND  36.50% 32.28% 2496%  46.47%
PSICOV 26.72% 22 55% 17.04%  3557%
TopL/2 PSICOVAND  24.81% 20.91% 16.10%  34.97%
PSICOV+BND  25.99% 21.87% 1650%  36.18%
PSICOV 18.90% 16.63% 12.86%  27.67%
TopL  PSICOVAND  17.14% 15.06% 11.75%  26.49%
PSICOV+BND  17.94% 15.99% 12.04%  27.47%
Part 5 gDCA
Er‘;i';;té‘;” Predictors  [i][>23  24>[i-j[>11  125[i-i[>5  fi-j>5
gDCA 45.22% 44.61% 34.05% 51.56%
Top L/10 gDCA+ND 42.78% 42.89% 33.51% 51.43%
gDCA+BND 45.13% 44.14% 35.42% 52.72%
gDCA 40.11% 36.95% 27.29% 47.07%
Top L/5 gDCA+ND 38.26% 34.30% 27.00% 47.32%
gDCA+BND 39.67% 36.23% 27.70% 48.54%
gDCA 30.36% 25.53% 18.60% 39.19%
Top L/2 gDCA+ND 27.57% 23.28% 17.22% 38.52%
gDCA+BND 29.35% 24.42% 18.20% 40.06%
gDCA 22.25% 18.38% 13.53% 31.17%
Top L gDCA+ND 19.16% 16.84% 12.51% 29.47%
gDCA+BND 20.65% 17.78% 12.99% 31.17%




Table S4. Results for predicting protein residue contact maps on the hard targets

in CASP9 dataset.

Part 1 MI
Er‘;ae';laoté‘;” Predictors  |i-j|>23  24>fi-jj>11  125[i-j|>5 li-j|>5
Ml 7.62% 5.46% 7.32% 10.08%
ToplL/I0  MI+ND  14.47%  13.07% 13.99% 18.37%
MI+BND  2053%  18.13% 19.20% 27.02%
MI 6.59% 4.45% 6.62% 8.17%
TopL/5  MI+ND  13.04% 9.25% 12.37% 15.27%
MI+BND  16.41% 13.31% 14.54% 23.25%
MI 4.81% 4.51% 6.14% 5.72%
ToplL/2  MI+ND  9.68% 7.31% 9.68% 12.02%
MI+BND  12.10% 9.35% 10.80% 16.80%
Ml 4.04% 4.51% 6.05% 5.05%
TopL  MI+ND  7.45% 6.37% 7.84% 9.73%
MI+BND  9.01% 7.46% 8.48% 12.43%
Part2 Mlp
Er‘r’]i't‘:;tg;” Predictors  [i-1>23  24>fi-jl>11  12>i-j|>5 i-j[>5
MIp 7.62% 5.46% 7.32% 10.25%
TopL/I0  MIp+ND  1538%  12.26% 15.37% 18.63%
MIp+BND  20.88%  17.66% 20.01% 26.77%
MIp 6.59% 4.45% 6.62% 8.17%
TopL/5  MIp+ND  13.33% 9.29% 13.16% 15.22%
MIp+BND  15.75%  13.67% 14.83% 22.76%
MIp 4.81% 4.56% 6.22% 5.72%
TopL/2  MIp+ND  9.93% 7.54% 10.22% 12.27%
MIp+BND  12.14% 9.65% 10.85% 16.49%
MIp 4.04% 4.43% 6.15% 5.10%
Top L MIp+ND  7.44% 6.39% 7.94% 10.00%
MIp+BND  9.23% 7.91% 8.74% 12.68%
Part 3 DCA
Er‘r’]ae't‘;;tg;” Predictors  [i-j[>23  24>[i-j[>11  125[i-j[>5 li-j[>5
DCA 2561%  17.61% 19.23% 28.14%
TopL/10  DCA+ND  26.04%  16.79% 21.49% 27.49%
DCA+BND  2456%  16.58% 21.32% 27.51%




DCA 19.96%  12.94% 14.54% 22.77%
TopL/5  DCA+ND  19.75%  13.12% 15.92% 23.50%
DCA+BND  19.88%  14.48% 16.33% 25.37%
DCA 12.43% 8.39% 10.47% 17.30%
TopL/2  DCA+ND  12.60% 9.16% 10.55% 17.49%
DCA+BND  13.26%  10.24% 11.91% 18.60%
DCA 8.62% 6.64% 8.22% 12.51%
TopL ~ DCA+ND  9.37% 7.25% 8.78% 12.75%
DCA+BND  10.09% 8.02% 9.24% 13.88%
Part 4 PSICOV
Er‘r’z't‘:]"’;tézn Predictors  [i-j[>23  24>fi5jj>1l  12>fi-j[>5 li-j|>5
PSICOV  2343%  17.73% 18.14% 29.78%
TopL/10  PSICOV+ND  22.63%  16.54% 17.68% 29.00%
PSICOV+BND 24.44%  17.33% 18.14% 30.63%
PSICOV  17.35%  13.86% 14.14% 22.95%
TopL/5  PSICOV+ND  16.61%  12.53% 13.15% 22.44%
PSICOV+BND 17.19%  12.85% 13.79% 24.25%
PSICOV  12.72%  9.47% 10.95% 15.79%
TopL/2  PSICOV+ND  11.74%  9.19% 9.92% 15.60%
PSICOV+BND 12.91%  10.13% 11.30% 16.18%
PSICOV 9.59% 8.21% 8.81% 12.99%
TopL  PSICOV+ND  9.20% 7.59% 8.45% 12.13%
PSICOV+BND  9.32% 8.06% 9.08% 13.20%
Part 5 gDCA
Er‘;i';;té‘;” Predictors  [i][>23  24>[i-j[>11  125[i-i[>5  fi-j>5
gDCA 29.30% 20.52% 18.57% 31.13%
Top L/10 gDCA+ND 29.55% 16.61% 17.68% 29.02%
gDCA+BND 29.53% 18.99% 18.91% 32.01%
gDCA 21.75% 15.75% 16.54% 26.98%
Top L/5 gDCA+ND 22.11% 13.74% 15.72% 24.63%
gDCA+BND 21.84% 14.79% 15.33% 25.81%
gDCA 15.16% 11.10% 11.68% 19.22%
Top L/2 gDCA+ND 13.97% 10.83% 11.41% 19.01%
gDCA+BND 13.57% 10.23% 12.09% 18.65%
gDCA 11.32% 8.14% 9.76% 15.24%
Top L gDCA+ND 10.78% 7.64% 9.49% 14.56%
gDCA+BND 10.58% 7.82% 9.71% 14.11%




Table S5. Results for predicting protein residue contact maps on the hard targets

in CASP10 dataset.

Part 1 MI
Er\;iltf(l)télosn Predictors  [i-j[>23  24>fi-jj>11  12>fi-j[>5 li-j|>5
MI 9.48% 12.60% 771%  10.88%
TopL/10  MI+ND 13.89% 21.72% 13.35%  19.99%
MI+BND 18.61% 23.47% 1755%  24.09%
Ml 8.27% 9.78% 7.05% 8.83%
TopL/5  MI+ND 12.04% 17.81% 1048%  16.84%
MI+BND 15.72% 19.66% 1321%  20.91%
Ml 6.54% 6.98% 6.34% 7.33%
TopL/2  MI+ND 9.09% 12.63% 887%  13.12%
MI+BND 11.28% 14.61% 1031%  15.25%
Ml 5.35% 5.81% 5.69% 6.29%
TopL  MI+ND 7.07% 10.47% 784%  10.35%
MI+BND 8.82% 11.79% 8.74%  12.04%
Part2 Mlp
Er‘r’]ae't‘:]ité‘;” Predictors  [ij[>23  24>[i-j]>11  12>fi-j|>5 i-j[>5
MIp 9.48% 12.60% 7.71% 10.88%
TopL/10  MIp+ND  13.99%  21.26% 13.66% 20.70%
MIp+BND  17.83%  22.62% 17.16% 24.09%
MIp 8.27% 10.18% 7.05% 9.33%
TopL/5 MIp+ND  12.04%  18.10% 11.08% 17.08%
MIp+BND  1659%  19.89% 13.47% 20.51%
MIp 6.70% 6.93% 7.28% 7.36%
TopL/2  MIp+ND 9.61% 12.79% 9.03% 13.20%
MIp+BND  11.76%  14.87% 10.71% 15.41%
MIp 5.30% 5.70% 6.22% 6.40%
TopL  MIp+ND 7.32% 10.57% 7.71% 10.55%
MIp+BND  9.22% 12.00% 8.56% 12.44%
Part 3 DCA
Er‘;ae't“h"’(‘)té‘;” Predictors  [i-j[>23  24>|i-j[>11  12>|i-j|>5 li-j|>5
DCA 19.08% 22.89% 17.09%  22.94%
TopL/10 DCA+ND  16.61% 21.07% 17.25%  24.28%
DCA+BND  20.30% 23.74% 1871%  28.53%




DCA 14.34% 18.87% 12.93%  20.77%
TopL/5 DCA+ND  14.61% 19.12% 13.96%  21.51%
DCA+BND  15.67% 19.61% 1545%  23.85%
DCA 11.44% 14.74% 9.51%  16.57%
TopL/2 DCA+ND  11.13% 15.58% 1045%  17.51%
DCA+BND  11.74% 16.19% 1087%  18.72%
DCA 9.16% 11.88% 7.94%  13.06%
TopL  DCA+ND 8.46% 12.58% 8.43%  14.03%
DCA+BND  8.75% 13.28% 897%  14.78%
Part 4 PSICOV
Er‘r’]ae't‘:]it('j‘;” Predictors  [i-j[>23  24>|i-j>11  125|i-j|>5 li-j|>5
PSICOV 17.58% 24.89% 1562%  27.20%
TopL/10 PSICOV+ND  16.10% 24.12% 13.96%  27.49%
PSICOV+BND  19.09% 23.33% 1582%  29.83%
PSICOV 15.39% 18.77% 11.14%  21.90%
TopL/5 PSICOVAND  14.11% 18.68% 11.45%  22.24%
PSICOV+BND  16.10% 18.81% 1160%  24.37%
PSICOV 11.34% 14.65% 0.74%  16.89%
TopL/2 PSICOVAND  10.66% 14.28% 049%  16.95%
PSICOV+BND  11.11% 15.38% 9.54%  17.38%
PSICOV 8.62% 12.01% 0.66%  13.13%
TopL  PSICOVAND  7.93% 11.67% 90.10%  13.05%
PSICOV+BND  8.15% 11.94% 9.27%  13.94%
Part 5 gDCA
Er‘;i';;té‘;” Predictors  [i][>23  24>[i-j[>11  125[i-i[>5  fi-j>5
gDCA 20.86% 27.05% 17.10% 27.90%
Top L/10 gDCA+ND 19.28% 22.49% 16.23% 27.39%
gDCA+BND 21.82% 25.23% 16.80% 28.65%
gDCA 18.04% 21.73% 14.69% 23.79%
Top L/5 gDCA+ND 16.56% 19.99% 14.00% 24.35%
gDCA+BND 17.66% 21.35% 12.98% 25.67%
gDCA 13.31% 16.74% 10.73% 19.11%
Top L/2 gDCA+ND 11.42% 15.62% 10.69% 19.24%
gDCA+BND 12.48% 16.42% 10.73% 20.22%
gDCA 10.24% 13.22% 9.46% 15.10%
Top L gDCA+ND 8.68% 12.96% 9.03% 15.38%
gDCA+BND 9.36% 13.70% 9.02% 15.95%
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Table S6. Results for predicting protein residue contact maps on the PSICOV

dataset.
Part 1 Ml
Er‘;ae't“h"’(‘)té‘;” Predictors  [ij[>23  24>[i-j[>11  12>]i-j|>5 i-j[>5
MI 29.12% 22.26% 19.83% 30.28%
Top L/10  MI+ND 55.04% 45.59% 39.74% 61.93%
MI+BND 60.76% 50.03% 43.11% 66.36%
MI 23.15% 16.95% 16.17% 25.08%
Top L/5 MI+ND 46.89% 35.47% 30.37% 53.90%
MI+BND 52.23% 39.96% 33.28% 58.84%
MI 16.33% 12.39% 11.94% 18.71%
Top L/2 MI+ND 33.58% 22.41% 19.70% 42.11%
MI+BND 38.61% 25.77% 21.34% 46.19%
MI 12.42% 9.32% 9.84% 15.50%
Top L MI+ND 24.18% 15.15% 13.81% 31.83%
MI+BND 27.99% 17.19% 14.81% 35.57%
Part2 Mlp
Er‘r’]ae't‘:]ité‘;” Predictors  [ij[>23  24>[i-j]>11  12>fi-j|>5 i-j[>5
Mlp 29.12% 22.26% 19.83% 30.28%
Top L/10  MIp+ND 55.15% 45.68% 39.66% 62.07%
Mip+BND 60.20% 50.12% 43.29% 65.83%
Mlp 23.15% 16.95% 16.17% 25.08%
Top L/5 MIp+ND 46.96% 35.53% 30.60% 53.96%
Mip+BND 52.29% 40.03% 33.26% 58.87%
Mlp 16.33% 12.39% 11.94% 18.71%
Top L/2 MIp+ND 33.86% 22.60% 19.94% 42.21%
Mip+BND 38.73% 25.96% 21.57% 46.11%
Mlp 12.42% 9.32% 9.84% 15.50%
Top L MIp+ND 24.35% 15.36% 13.88% 31.90%
Mip+BND 28.11% 17.25% 14.92% 35.59%
Part 3 DCA
Er‘;ae't“h"’(‘)té‘;” Predictors  [i-j[>23  24>[i-jj>1l  12>[i-j|>5 li-j[>5
DCA 54.92% 53.45% 4333%  60.14%
TopL/10 DCA+ND  56.06% 54.89% 46.37%  6357%
DCA+BND _ 58.03% 56.86% 48.73%  65.96%

11



DCA 50.55% 42.81% 35.20%  56.45%
TopL/5 DCA+ND  51.42% 44.30% 36.86%  58.66%
DCA+BND  53.44% 45.49% 37.61%  60.92%
DCA 40.00% 26.58% 2251%  47.98%
TopL/2 DCA+ND  40.81% 27.04% 2261%  49.92%
DCA+BND  42.39% 28.24% 2334%  51.66%
DCA 29.18% 17.02% 15.18%  38.35%
TopL  DCA+ND  29.58% 17.00% 1460%  39.81%
DCA+BND  30.72% 17.69% 1514%  41.11%
Part 4 PSICOV
Er‘r’]ae't‘:]it('j‘;” Predictors  [i-j[>23  24>|i-jl>11  125|i-j|>5 li-j|>5
PSICOV 71.77% 58.11% 50.95%  77.11%
TopL/10 PSICOV+ND  70.53% 56.97% 49.72%  76.66%
PSICOV+BND  71.22% 57.60% 51250  77.03%
PSICOV 62.56% 45.87% 386206  71.19%
TopL/5  PSICOVAND  60.69% 43.27% 36.77%  70.28%
PSICOV+BND  62.42% 44.82% 38.06%  70.65%
PSICOV 44.74% 27.81% 2394%  56.22%
TopL/2 PSICOVAND  42.10% 25.09% 2168%  54.63%
PSICOV+BND  44.05% 26.29% 2271%  56.39%
PSICOV 31.48% 17.96% 16.12%  42.55%
TopL  PSICOV+ND  28.60% 15.87% 1416%  39.87%
PSICOV+BND  29.91% 16.35% 14.82%  41.42%
Part 5 gDCA
Er‘;i';;té‘;” Predictors  [i5jj>23  24>|i-j>11  12>fi-j|>5 li-j|>5
gDCA 72.86% 60.79% 54.59% 76.56%
Top L/10 gDCA+ND 72.86% 61.51% 54.04% 78.73%
gDCA+BND 73.62% 62.96% 56.63% 78.52%
gDCA 64.70% 50.28% 42.15% 71.81%
Top L/5 gDCA+ND 64.31% 47.48% 40.33% 72.11%
gDCA+BND 66.38% 50.16% 42.44% 73.86%
gDCA 50.61% 31.81% 26.32% 59.94%
Top L/2 gDCA+ND 47.27% 28.24% 23.85% 59.04%
gDCA+BND 50.39% 30.19% 25.41% 61.59%
gDCA 36.90% 20.51% 17.37% 47.72%
Top L gDCA+ND 32.24% 17.71% 15.56% 44.25%
gDCA+BND 35.19% 19.02% 16.55% 47.42%
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Table S7. Results for predicting protein residue contact maps on the CASP9

dataset at different cutoff values of long-range contacts.

Part 1 Ml

Er‘;ae';laoté‘;” Predictors  [i-j[>23 i-j[>20 i-j[>15 i-j[>8
M 10.39% 10.68% 1068%  1150%
TopL/l0  MI+ND  21.60% 22.26% 2328%  25.19%
MI+BND  26.29% 27.66% 28.81%  3L44%
M 8.41% 8.58% 9.09%  10.03%
Topl/s  MIND  17.73% 18.68% 1965%  21.50%
MI+BND  2158% 22.40% 2349%  26.34%
M 6.12% 6.51% 6.98% 7.58%
Topl/2  MIMND  12.95% 13.43% 1422%  16.16%
MI+BND  15.49% 16.38% 17.36%  19.37%
M 5.16% 5.43% 5.82% 6.47%
TopL  MI#ND  10.05% 10.52% 1131%  12.47%
MI+BND  11.86% 12.55% 1339%  14.90%

Part2 Mlp

Er‘r’]i't‘:]"’(‘)tézn Predictors  |i-j|>23 i-j[>20 15 -8
Mip 10.39% 10.68% 1068%  11.37%
TopL/10  MIp+ND  22.22% 22.64% 2356%  25.28%
MIp+BND  26.49% 27.24% 28.80%  30.40%
Mip 8.46% 8.66% 9.06% 9.94%
Topl/s  MIp+ND  18.13% 18.79% 19.82%  21.64%
MIp+BND  21.26% 22.74% 2336%  25.75%
Mip 6.16% 6.54% 6.95% 7.60%
Topl/2  MIp+ND  13.19% 13.80% 1459%  16.23%
MIptBND  15.81% 16.50% 1750%  19.45%
Mip 5.19% 5.44% 5.8206 6.44%
TopL  MIp+ND  10.25% 10.76% 1143%  12.58%
MIp+BND _ 12.38% 12.96% 13.79%  14.99%

Part 3 DCA

EvAleION predictors [i>23 i-§[>20 15 -8
DCA 29.88% 30.49% 3121%  33.19%
TopL/l0  DCA+ND  29.86% 30.51% 31.80%  33.90%
DCA+BND _ 31.34% 31.42% 32.80%  35.67%
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DCA 24.93% 25.81% 26.75%  27.82%
Topl/5s  DCA+ND  2559% 26.46% 2756%  28.58%
DCA+BND  26.34% 27.32% 2864%  30.86%
DCA 17.69% 18.61% 1973%  21.63%
Topl/2  DCAND  17.82% 18.78% 20.13%  22.14%
DCA+BND  18.87% 19.75% 21.30%  23.24%
DCA 12.71% 13.50% 1459%  16.25%
TopL  DCA+ND  13.24% 13.87% 14.93%  16.64%
DCA+BND _ 14.00% 14.83% 1594%  17.61%
Part 4 PSICOV

Er‘r’]ae't‘:]"’(‘)tézn Predictors  [i-j[>23 i-j[>20 ii>15  fi-j>8
PSICOV  3L94% 32.21% 33.90%  36.73%
TopL/10  PSICOV+ND  3157% 31.99% 33.32%  36.70%
PSICOV+BND  33.70% 34.23% 35.80%  39.54%
PSICOV ~ 25.02% 26.28% 27.16%  29.76%
TopL/5  PSICOV4ND  24.47% 25.52% 26.88%  29.93%
PSICOV+BND  26.21% 27.58% 28.94%  32.62%
PSICOV ~ 17.53% 18.56% 1927%  20.97%
TopL/2  PSICOV+ND  16.35% 17.39% 1850%  20.55%
PSICOV+BND  17.38% 18.19% 1947%  22.22%
PSICOV ~ 13.18% 13.83% 1470%  16.16%
TopL  PSICOV+ND  12.21% 12.62% 1355%  15.27%
PSICOV+BND _ 12.94% 13.50% 14.38%  16.39%

Part 5 gDCA

Er‘;i';;té‘;” Predictors  [i][>23  24>[i-j[>11  125[i-i[>5  fi-j>5
gDCA 34.29% 35.67% 36.55% 38.02%
Top L/10 gDCA+ND 35.32% 35.67% 36.32% 37.44%
gDCA+BND 35.87% 36.57% 37.37% 39.63%
gDCA 27.66% 28.95% 29.73% 32.23%
Top L/5 gDCA+ND 28.57% 29.68% 30.84% 32.18%
gDCA+BND 29.06% 30.17% 31.25% 33.90%
gDCA 20.71% 21.43% 21.99% 23.65%
Top L/2 gDCA+ND 20.02% 21.15% 22.44% 23.99%
gDCA+BND 20.10% 20.99% 22.36% 24.39%
gDCA 15.23% 16.09% 17.09% 18.36%
Top L gDCA+ND 14.89% 15.64% 16.66% 18.13%
gDCA+BND 14.68% 15.56% 16.66% 18.22%
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Table S8. Results for predicting protein residue contact maps on the CASP10

dataset at different cutoff values of long-range contacts.

Part 1 Ml
Er‘;ae't“h"’(‘)té‘;” Predictors  |i-j>23 i-j[>20 i>15 -8
M 15.82% 18.81% 1777%  19.77%
TopL/10  MI+ND 30.63% 35.39% 36.62%  40.60%
MI+BND  36.78% 39.65% 40.66%  44.97%
M 13.82% 16.30% 1470%  16.78%
TopL/5  MI+ND 25.45% 29.22% 30.98%  33.80%
MI+BND  30.77% 34.33% 36.02%  39.24%
M 9.97% 11.97% 1168%  12.69%
TopL/2  MI+ND 18.89% 21.93% 2371%  26.14%
MI+BND  22.63% 26.04% 21.79%  30.48%
M 7.71% 9.67% 9.47% 9.84%
TopL  MI+ND 14.15% 17.05% 1831%  20.03%
MI+BND  16.69% 19.61% 21.25%  23.36%
Part2 Mlp
Er‘r’]ae't‘:]itézn Predictors  [i-j>23 i-j>20 15 fi-il>8
Mip 15.82% 18.81% 1777%  19.86%
TopL/10  MIp+ND  30.81% 35.52% 37.01%  40.45%
MIp+BND  3653% 39.63% 4081%  45.05%
Mip 13.82% 16.30% 14.82%  16.99%
Topl/5  MIp+ND  25.77% 29.73% 31.32%  34.45%
MIp+BND  30.99% 34.81% 36.00%  39.16%
Mip 10.02% 11.97% 1168%  12.69%
Topl/2  MIp+ND  19.24% 22.44% 2388%  26.26%
MIp+BND  22.88% 26.49% 28.44%  30.67%
Mip 7.69% 9.66% 9.43% 9.99%
TopL  MIp+ND  14.32% 17.26% 1868%  20.33%
MIp+BND _ 16.98% 19.84% 21.43%  23.72%
Part 3 DCA
Er‘;ae't“h"’(‘)té‘;” Predictors  [i-j>23 i-j[>20 i>15 -8
DCA 40.74% 44.21% 44.66%  46.96%
TopL/l0 DCA+ND  38.98% 42.98% 44.49%  47.13%
DCA+BND _ 41.42% 45.41% 46.73%  49.49%
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DCA 34.48% 38.47% 30.87%  41.94%
Topl/5 DCA+ND  34.24% 38.98% 30.92%  42.08%
DCA+BND  35.62% 40.18% 4151%  44.11%
DCA 25.94% 29.80% 31.88%  33.78%
Topl/2 DCA+ND  25.96% 30.04% 31.81%  34.36%
DCA+BND  26.80% 31.17% 33.19%  3552%
DCA 19.13% 22.87% 24.84%  26.69%
TopL  DCA+ND  18.79% 22.55% 2459%  27.27%
DCA+BND _ 19.51% 23.30% 2555%  28.24%
Part 4 PSICOV

Er‘r’]ae't‘:]"’(‘)tézn Predictors  [i-j[>23 i-j[>20 ii>15  fi-j>8
PSICOV 41.45% 45.29% 47.93%  52.01%
TopL/10 PSICOV+ND  39.89% 44.20% 46.70%  50.13%
PSICOV+BND  41.55% 45.46% 47.19%  50.99%
PSICOV 35.87% 40.31% 41.40%  4537%
TopL/5  PSICOV+ND  34.75% 39.23% 4052%  44.21%
PSICOV+BND  36.50% 40.68% 42.74%  45.89%
PSICOV 26.72% 30.69% 33.03%  35.00%
TopL/2  PSICOV4ND  24.81% 29.12% 3158%  34.08%
PSICOV+BND  25.99% 30.52% 3250%  35.27%
PSICOV 18.90% 22.26% 24.33%  26.72%
TopL  PSICOV+ND  17.14% 20.62% 2258%  25.25%
PSICOV+BND __ 17.94% 15.99% 12.04%  27.47%

Part 5 gDCA

Er‘;i';;té‘;” Predictors  [i][>23  24>[i-j[>11  125[i-i[>5  fi-j>5
gDCA 45.22% 47.87% 49.55% 51.77%
Top L/10 gDCA+ND 42.78% 46.16% 47.82% 50.89%
gDCA+BND 45.13% 47.99% 48.89% 51.87%
gDCA 40.11% 44.07% 45.97% 47.68%
Top L/5 gDCA+ND 38.26% 42.79% 44.02% 46.96%
gDCA+BND 39.67% 44.08% 46.07% 48.32%
gDCA 30.36% 34.74% 37.07% 39.32%
Top L/2 gDCA+ND 27.57% 32.17% 34.35% 37.38%
gDCA+BND 29.35% 33.74% 36.44% 39.22%
gDCA 22.25% 26.33% 28.43% 30.74%
Top L gDCA+ND 19.16% 23.26% 25.37% 28.21%
gDCA+BND 20.65% 24.67% 27.02% 30.15%
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Table S9. Results for predicting protein residue contact maps on the PSICOV

dataset at different cutoff values of long-range contacts.

Part 1 Ml
Er‘;ae't“h"’(‘)té‘;” Predictors  |i-j>23 i-j[>20 i>15 -8
M 29.12% 29.91% 3240%  3183%
TopL/10  MI+ND 55.04% 55.65% 58.04%  6157%
MI+BND  60.76% 61.32% 64.08%  67.30%
M 23.15% 23.54% 2473%  25.79%
TopL/5  MI+ND 46.89% 47.76% 50.19%  53.64%
MI+BND  52.23% 53.87% 56.63%  59.45%
M 16.33% 17.25% 1840%  18.91%
TopL/2  MI+ND 33.58% 35.30% 37.59%  41.55%
MI+BND  38.61% 40.46% 43.21%  46.32%
M 12.42% 13.10% 1403%  15.14%
TopL  MI+ND 24.18% 25.73% 21.72%  30.57%
MI+BND  27.99% 29.72% 31.95%  35.00%
Part2 Mlp
Er‘r’]ae't‘:]itézn Predictors  [i-j>23 i-j>20 15 fi-il>8
Mip 29.12% 29.91% 3240%  31.83%
TopL/10  MIp+ND  55.15% 55.89% 58.28%  61.69%
MIp+BND  60.20% 61.02% 6379%  66.99%
Mip 23.15% 23.54% 2473%  25.79%
Topl/5  MIp+ND  46.96% 47.96% 50.23%  53.59%
MIp+BND  52.29% 53.94% 56.73%  59.35%
Mip 16.33% 17.25% 1840%  18.91%
ToplL/2 MIp+ND  33.86% 35.45% 37.81%  41.74%
MIp+BND  38.73% 40.56% 43.20%  46.42%
Mip 12.42% 13.10% 1403%  15.14%
TopL  MIp+ND  24.35% 25.82% 27.89%  30.66%
MIp+BND _ 28.11% 29.75% 32.16%  35.26%
Part 3 DCA
Er‘;ae't“h"’(‘)té‘;” Predictors  [i-j>23 i-j[>20 i>15 -8
DCA 54.92% 55.81% 57.94%  60.26%
TopL/l0 DCA+ND  56.06% 57.27% 60.27%  63.70%
DCA+BND _ 58.03% 58.85% 62.01%  65.54%

17



DCA 50.55% 51.54% 5384%  57.02%
Topl/5 DCA+ND  51.42% 52.83% 55.00%  58.14%
DCA+BND  53.44% 54.51% 56.92%  60.46%
DCA 40.00% 41.68% 44.33%  4753%
Topl/2 DCA+ND  40.81% 42.77% 4555%  49.02%
DCA+BND  42.39% 44.34% 47.18%  5051%
DCA 29.18% 30.81% 3356%  37.24%
TopL  DCA+ND  29.58% 31.36% 34.18%  37.93%
DCA+BND _ 30.72% 32.74% 35.52%  39.48%
Part 4 PSICOV
Er‘r’]ae't‘:]"’(‘)tézn Predictors  [i-j[>23 i-j[>20 ii>15  fi-j>8
PSICOV TLT7% 72.84% 74.96%  76.88%
TopL/10 PSICOV+ND  70.53% 71.95% 74.21%  77.08%
PSICOV+BND  71.22% 72.37% 7451%  77.01%
PSICOV 62.56% 64.21% 67.01%  70.59%
TopL/5  PSICOV+ND  60.69% 62.57% 65.85%  69.56%
PSICOV+BND  62.42% 63.77% 66.81%  70.29%
PSICOV 44.74% 46.99% 50.02%  54.79%
TopL/2  PSICOV4ND  42.10% 44.58% 47.92%  52.85%
PSICOV+BND  44.05% 46.26% 49.83%  54.82%
PSICOV 31.48% 33.43% 36.22%  40.49%
TopL  PSICOV+ND  28.60% 30.50% 33.18%  37.65%
PSICOV+BND _ 29.91% 31.90% 34.64%  39.14%
Part 5 gDCA
Er‘;i';;té‘;” Predictors  [i][>23  24>[i-j[>11  125[i-i[>5  fi-j>5
gDCA 72.86% 73.91% 76.00% 76.67%
Top L/10 gDCA+ND 72.86% 73.99% 76.14% 78.80%
gDCA+BND 73.62% 74.63% 77.08% 78.80%
gDCA 64.70% 66.27% 68.50% 71.63%
Top L/5 gDCA+ND 64.31% 65.55% 68.18% 72.12%
gDCA+BND 66.38% 67.62% 69.64% 73.64%
gDCA 50.61% 52.72% 55.81% 59.38%
Top L/2 gDCA+ND 47.27% 49.43% 52.82% 58.31%
gDCA+BND 50.39% 52.43% 55.96% 61.13%
gDCA 36.90% 38.94% 41.80% 47.19%
Top L gDCA+ND 32.24% 34.27% 37.25% 43.49%
gDCA+BND 35.19% 37.31% 40.61% 46.77%
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Table S10. The p-value in the t-test on all contacts.

CASP9  CASP9 CASP10 CASP10 PSICOV PSICOV

Method i-ji>5  i-j>23  Ji-j>5  Ji-j]*23  Ji-j|>5  |i-j|>23

MI/ND 1.24E-05 5.05E-03 9.06E-04 1.69E-03 7.40E-14 1.99E-06

MI/BND 3.57E-03 4.12E-03 1.38E-03 2.42E-03 8.55E-14 2.20E-06

ND/BND 1.75E-03 1.18E-02 3.48E-03 1.28E-02 1.89E-05 1.08E-05

MIp/ND 5.44E-06 3.01E-03 9.15E-04 7.28E-05 7.34E-14 1.99E-06

MIp/BND 3.69E-04 5.01E-03 1.40E-03 7.17E-04 8.35E-14 2.17E-06

ND/BND 3.18E-04 6.95E-03 1.36E-02 9.81E-03 1.19E-03 3.96E-05

DCA/ND 1.00E-07 4.54E-05 3.55E-05 3.54E-06 7.55E-14 2.08E-06

DCA/BND 1.99E-07 7.45E-05 2.91E-04 3.93E-07 4.79E-13 8.29E-06

ND/BND 9.73E-04 3.12E-03 2.83E-04 3.32E-04 5.66E-13 1.08E-05

PSICOV/IND 2.32E-09 3.27E-06 8.11E-06 8.11E-06 5.78E-13 5.30E-06

PSICOV/BND 2.16E-07 1.00E-05 4.25E-06 4.25E-06 2.63E-13 3.83E-06

ND/BND 6.72E-08 2.12E-04 8.80E-05 8.80E-05 1.70E-11 5.95E-05

gDCA/ND 413E-04 3.01E-03 7.19E-03 8.75E-03 1.23E-02 1.06E-02

gDCA/BND  2.78E-03 9.87E-03 1.43E-02 2.50E-02 6.48E-02 4.80E-02

ND/BND 3.30E-02 2.20E-02 5.55E-03 1.48E-02 4.78E-03 6.41E-03
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