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Supplementary Table 1 Top1 TM-score of homologous protein detection in the SCOP20_v1.75 2 

database. 3 

SPARKS-X HHblits SD 

Top1 TM TM>0.5 Top1 TM TM>0.5 Top1 TM TM>0.5 

0.6216 75.75% 0.6199 76.99% 0.61538 76.10% 

 4 

Supplementary Figure 1 Homology detection ROC curve of SD in the SCOP5, SCOP10 and 5 

SCOP20 dataset. 6 
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Supplementary Table 2 Performance of evolutionary distance methods under different homology 9 
thresholds 10 

Distance 

 

0.1 

 

0.2 

Threshold 

0.3 

 

0.4 

 

0.5 

RR RD RR RD RR RD RR RD RR RD 

SD 46.11% 0.4584 49.86% 0.4811 66.75% 0.5606 64.69% 0.6338 75.24% 0.6648 

SCOP20(AUC=0.98142806)
SCOP10(AUC=0.97869229)
SCOP5(AUC=0.97777853)
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Raw 27.78% 0.0590 32.25% 0.0633 52.58% 0.0825 57.20% 0.1144 67.12% 0.1447 

JCP 30.00% 0.1697 34.69% 0.1796 55.93% 0.2262 57.99% 0.2835 67.89% 0.3301 

Kimura 40.00% 0.0746 39.02% 0.0836 59.28% 0.1242 60.55% 0.2064 72.15% 0.2679 

Scoredist 24.44% 0.3555 28.73% 0.3528 51.80% 0.4123 56.80% 0.4430 68.28% 0.4807 

EXP-DAY 25.00% 0.1092 30.08% 0.1163 49.23% 0.1653 54.24% 0.2446 65.96% 0.2989 

EXP-JTT 25.56% 0.1129 31.17% 0.1245 50.00% 0.1742 54.44% 0.2512 66.54% 0.3049 

EXP-MV 26.67% 0.1629 33.06% 0.1781 53.87% 0.2315 56.21% 0.3016 66.73% 0.3538 

EXP-WAG 25.28% 0.1318 32.25% 0.1416 52.06% 0.1932 56.61% 0.2676 66.73% 0.3205 

ML-DAY 31.11% 0.2063 35.23% 0.2164 56.70% 0.2738 57.00% 0.3456 67.31% 0.3996 

ML-JTT 28.89% 0.2093 34.49% 0.2245 56.44% 0.2810 56.80% 0.3487 67.12% 0.3973 

ML-MV 29.17% 0.2504 34.15% 0.2701 55.41% 0.3186 56.02% 0.3771 67.31% 0.4208 

ML-WAG 30.00% 0.2241 36.59% 0.2392 55.67% 0.2941 56.80% 0.3597 67.12% 0.4077 

IQ-Tree 28.06% 0.2909 33.60% 0.3185 53.87% 0.3788 56.61% 0.4345 67.70% 0.4796 

MMseq2 32.22% 0.0342 36.59% 0.0395 55.15% 0.0677 56.02% 0.1047 67.12% 0.1404 

NW 16.70% 0.0443 16.40% 0.0340 36.03% 0.0461 49.55% 0.0446 62.06% 0.0581 

 11 
 12 
Supplementary Table 3 Distribution of protein sequence numbers in the Homeodomain-like 13 
superfamily 14 
 15 
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Supplementary Table 4 Proteins in Flavoreductase-like superfamily 26 

Family ID (SCOP) Function Protein number 

4000122 GMC oxidoreductase-like 8 

4000123 PHBH-like 4 

4000124 D-amino acid oxidase-like 12 

4000125 UDP-galactopyranose mutase-like 4 

4000127 ETF-ubiquinone oxidoreductase-like 1 

4000128 Amine oxidase-like 7 

Number of domains Number of families 

>50 1 

21–50 2 

6–20 0 

2–5 6 

1 15 
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Supplementary Table 5 Average calculation time for evolutionary distances of a set of randomly 29 
selected proteins using a single CPU over 100 trials. 30 

Protein number Protein pairs Time 

10 45 0.72 

20 190 2.56 

50 1225 15.02 

100 4950 59.85 

200 19900 235.71 
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