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Table S1. A list of 510 non-redundant membrane proteins with solved structures in PDB, related to 7able
1 and STAR Methods section “Data for model parameter optimization and test".
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Figure S1. Case study of one CAMEO target 5jkiA, related to section “Blind test in CAMEQO” and Figure
4. (A) The long- and medium-range contact prediction accuracy of our methods, MetaPSICOV,
CCMpred, and EVfold (Web Server). (B-D) The overlap between top L predicted all-range contacts and
the native contact map. A grey, red and green dot represents a native contact, a correct prediction and a

wrong prediction, respectively. (E) The superimposition between our predicted model (in red) and the
native structure (in green).

Long range accuracy Medium range accuracy
L L2 L/5 L/10 L L/2 L/5 L/10
Our method | 0.658 | 0.883 1.000 1.000 | 0.185 0.351 0.659 0.864
MetaPSICOV | 0.554 | 0.820 | 0.977 1.000 | 0.158 | 0.279 | 0.523 0.727
CCMpred 0.495 | 0.703 0.773 0.818 | 0.131 0.207 | 0.477 0.682
EVfold(web) | 0.514 | 0.712 0.773 0.841 0.126 | 0.207 | 0.432 0.727
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Figure S2. Case study of one CAMEO target 510wA, related to section “Blind test in CAMEO” and
Figure 4. (A) The long- and medium-range contact prediction accuracy of our methods, MetaPSICOV
and CCMpred. (B-C) The overlap between top L predicted all-range contacts and the native contact map.
A grey, red and green dot represents a native contact, a correct prediction and a wrong prediction,

respectively. (D) The superimposition between our predicted model (in red) and the native structure (in
green).

Long range accuracy Medinm range accuracy
L L/2 L/5 L/10 L L2 L/5 L/10
Our method | 0.397 0.674 0.889 1.000 0.103 0.207 0.444 0.778
metaPSICOV | 0.250 0.391 0.528 0.722 0.098 0.163 0.278 0.389
CCMpred 0.087 0.109 0.222 0.333 0.016 0.033 0.056 0.056
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Supplementary Figure 3. Top 20 long-range 5x5 contact occurrence patterns, related to section “Why does
deep transfer learning work?” and STAR method.
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Table S2. Contact prediction accuracy on the 87 COMSAT test proteins, related to STAR Method and Table
1. Only contacts between two transmembrane segments are evaluated. Acc, Cov, Sp and Mcc represent
accuracy, coverage, specificity and Mathew correlation coefficient, respectively. Note that here our result
is based upon the deep model trained without using any membrane proteins while COMSAT was trained
by some membrane proteins. The result of COMSAT is taken from its paper. Following the COMSAT paper,
the results of the latter three methods are calculated on top L, predicted contacts where Ly, is the length of
transmembrane regions in a test protein.

Accuracy of top L predicted contacts when a contact is defined by Cy-C, distance less than14A.
Method >=6 >=12 >=24
Acc | Cov Sp | Mce | Acc Cov Sp Mce | Acc | Cov Sp | Mece
CCMpred 0.63 | 0.07 | 0.98 | 0.15 | 0.61 0.07 098 | 0.15 | 0.57 | 0.08 | 0.97 | 0.14
MetaPSICOV | 0.73 | 0.08 | 0.99 | 0.19 | 0.72 0.08 0.99 | 0.19 | 0.69 | 0.10 | 0.98 | 0.19
Our Method 0.86 | 0.10 | 0.99 | 0.23 | 0.85 0.10 099 | 023 | 0.82 | 0.12 | 0.98 | 0.24
COMSAT 0.65 | 0.05 | 0.99 | 0.11 | 0.63 | 0.054 0.99 | 0.11 | 0.61 | 0.052 | 0.99 | 0.10

Accuracy of top L predicted contacts when a contact is defined by Cp-Cp distance less than 8A.
Method >=6 >=12 >=24
Acc Cov Sp | Mcc | Acc Cov Sp Mce | Ace | Cov Sp | Mece

CCMpred 0.32 0.25 | 0.98 | 0.26 | 0.31 0.26 097 | 0.26 | 0.29 | 0.27 | 0.96 | 0.25
MetaPSICOV | 0.39 0.31 | 0.98 | 0.32 | 0.38 0.31 098 | 032 | 035 | 033 | 096 | 0.31
Our Method 0.59 0.46 | 0.98 | 0.48 | 0.58 0.46 098 | 048 | 0.53 | 0.49 | 097 | 047
COMSAT 0.43 0.14 | 0.99 | 0.21 | 0.43 0.14 0.99 | 0.21 | 0.44 | 0.14 | 098 | 0.21




