
Figure 1.  A diagram of the RDHSP homology recognition algorithm. The broken 

ar- rows indicate the calculation of environment-specific amino substitution tables. The 

continuous arrows indicate the generation of the profile library, which represents all 

known protein structures, from individual structures using environment specific subs- 

titution tables and structure-dependent gap penalties. The dash-dot arrows show the f- 

low of the alignment and homology recognition procedure using multiple sequence/s- 

tructure information. 

 
 
 
 

HOMSTRAD 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Database of Homologous
 Structure Alignment 

Environment-Specific 
Scoring Tables 

Database of Structural 
Profiles 

 
Structure-Amino acid subs- 
titution scores and Structure 
-dependent gap penalties for 
individual structures 

Database of Single Protein
Structure (SCOP) 

Single Query Sequence 

Training set 

Fold Recognition 

RDHSP 
 

Sequence-Structure Search 
Engine ( Sequence-Profile  
Comparison ) 

 

 
31



 
Figure 2.  JOY – protein structure and alignment analysis (Overington et al, 1990; 

Mizuguchi et al., 1998) 
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Figure 3  Solvent accessibility – buried surface area 

 
 

               

 

                
 
 
 

Figure 4  Estimate contact energies – Coarse grained model 
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Figure 5  Calculation of environment-specific amino acid Scoring matrix 
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Structure 1: 
AECn1Ce1 AECn2Ce4 AECn3Ce6 AECn2Ce4 AECn3Ce6 AECn1Ce1 AECn3Ce6 

A       E       M       W       T        T       S 
A       S       C        T       S        P       A 
G       E       W       F       Y        R 

Structure 2 
AECn4Ce3 AECn1Ce5 AECn2Ce3 AECn1Ce1 AECn1Ce3 AECn2Ce2 

L       I        V       M       I        V 
K      H        D       E       N       Q

Structure 1: 
AECn1Ce1 AECn2Ce4 AECn3Ce6 AECn2Ce4 AECn3Ce6 AECn1Ce1 AECn3Ce6 

A       E       M       W       T        T       S 
Structure 2 
AECn4Ce3 AECn1Ce5 AECn2Ce3 AECn1Ce1 AECn1Ce3 AECn2Ce2 

L       I        V       M       I        V 

 
W F Y L I V M A G P C T S Q N E D H K R

α - h e l i x ( A ) E C n 1 C e 1 - 0 . 2 0 . 1 6 - 0 . 2 0 . 1 6 0 . 2 9 - 2 . 0 1 1 . 1 - 1 . 0 1 0 . 0 9 1 . 0 4 - 1 . 7 6 - 2 . 1 5 - 2 . 4 8 - 2 . 0 4 - 0 . 4 4 - 1 . 1 3 0 . 1 6 0 . 0 9 1 . 0 4 - 1 . 7 6

α - h e l i x ( A ) E C n 1 C e 2 - 1 . 1 2 0 . 6 5 0 . 5 6 - 0 . 1 1 - 1 . 3 3 0 . 1 6 0 . 8 4 - 0 . 7 1 0 . 3 2 - 0 . 4 - 2 . 1 8 - 1 . 5 9 - 1 . 8 - 0 . 1 7 - 0 . 8 2 0 . 0 9 0 . 4 9 0 . 3 2 - 0 . 4 - 2 . 1 8

α - h e l i x ( A ) E C n 1 C e 3 - 0 . 4 1 0 . 3 4 0 . 1 6 - 0 . 4 1 - 0 . 8 2 - 0 . 7 9 0 . 7 1 - 0 . 6 1 0 . 0 1 - 1 . 2 5 - 2 . 6 1 - 2 . 0 1 - 2 . 6 3 - 0 . 6 4 - 0 . 0 7 0 . 6 1 0 . 1 6 0 . 0 1 - 1 . 2 5 - 2 . 6 1

α - h e l i x ( A ) E C n 1 C e 4 - 1 . 5 9 0 . 4 1 0 . 4 9 - 0 . 4 4 - 1 . 2 3 - 0 . 8 7 - 0 . 2 0 . 1 6 - 0 . 7 9 - 1 . 6 6 - 0 . 7 1 0 . 5 2 - 0 . 3 3 - 0 . 4 2 - 1 . 1 1 0 . 8 0 . 6 5 - 0 . 7 9 - 1 . 6 6 - 0 . 7 1

α - h e l i x ( A ) E C n 1 C e 5 - 2 . 0 1 - 0 . 4 8 0 . 5 6 1 . 1 - 1 . 0 1 0 . 1 6 - 1 . 1 2 0 . 6 5 - 0 . 8 7 - 1 . 3 8 - 2 . 0 1 - 1 . 1 3 - 1 . 0 1 - 0 . 4 6 - 0 . 0 1 1 . 0 4 0 . 3 4 - 0 . 8 7 - 1 . 3 8 - 2 . 0 1

α - h e l i x ( A ) E C n 1 C e 6 - 0 . 5 8 - 1 . 5 9 0 . 3 5 0 . 8 4 - 0 . 7 1 0 . 5 2 - 0 . 8 - 2 . 3 6 0 . 1 6 0 . 1 6 0 . 1 6 0 . 8 4 0 . 1 6 - 0 . 2 0 . 1 6 0 . 2 9 0 . 4 1 0 . 1 6 0 . 1 6 0 . 1 6

α - h e l i x ( A ) E C n 1 C e 7 0 . 7 1 - 0 . 6 1 0 . 1 - 2 . 6 3 - 0 . 8 1 - 0 . 2 - 1 . 5 2 - 0 . 2 - 0 . 4 1 - 0 . 8 2 - 0 . 7 9 0 . 7 1 0 . 6 5 0 . 5 6 - 0 . 1 1 - 1 . 3 3 - 0 . 4 8 - 0 . 4 1 - 0 . 8 2 - 0 . 7 9

α - h e l i x ( A ) E C n 2 C e 1 - 0 . 2 0 . 1 6 0 . 2 9 - 0 . 3 3 - 0 . 4 4 - 1 . 1 3 - 0 . 8 1 - 1 . 1 2 - 0 . 4 4 - 1 . 2 3 - 0 . 8 7 - 0 . 2 0 . 3 4 0 . 1 6 - 0 . 4 1 - 0 . 8 2 - 0 . 0 7 - 0 . 4 4 - 1 . 2 3 - 0 . 8 7

α - h e l i x ( A ) E C n 2 C e 2 - 1 . 1 2 0 . 6 5 - 0 . 1 2 0 . 0 9 - 0 . 8 2 0 . 0 9 - 1 . 0 1 - 0 . 4 1 - 0 . 8 2 0 . 0 9 0 . 0 9 0 . 7 4 - 0 . 5 4 0 . 4 9 - 0 . 4 4 - 1 . 2 3 - 0 . 4 8 1 . 1 - 1 . 0 1 0 . 1 6

α - h e l i x ( A ) E C n 2 C e 3 - 0 . 4 1 0 . 3 4 - 0 . 0 3 0 . 3 2 0 . 6 - 0 . 3 3 - 0 . 7 1 - 0 . 4 4 - 1 . 2 3 - 0 . 3 3 - 0 . 5 8 - 0 . 8 - 2 . 3 6 0 . 5 6 1 . 1 - 1 . 0 1 - 1 . 5 9 0 . 8 4 - 0 . 7 1 0 . 5 2

α - h e l i x ( A ) E C n 2 C e 4 - 1 . 5 9 0 . 4 1 - 0 . 5 0 . 0 1 - 0 . 3 7 0 . 0 9 - 0 . 6 1 1 . 1 - 1 . 0 1 0 . 0 9 - 2 . 0 4 - 1 . 5 2 - 0 . 8 - 2 . 3 6 0 . 1 6 0 . 0 1 - 1 . 2 5 0 . 8 4 0 . 1 6 - 0 . 4 1

α - h e l i x ( A ) E C n 2 C e 5 - 2 . 0 1 - 0 . 4 8 - 0 . 5 8 0 . 4 1 0 . 0 4 0 . 3 2 0 . 1 6 0 . 8 4 - 0 . 7 1 0 . 3 2 0 . 8 3 - 0 . 8 - 1 . 5 2 - 0 . 2 - 0 . 4 1 - 0 . 7 9 - 1 . 6 6 0 . 7 1 0 . 6 5 0 . 0 9

α - h e l i x ( A ) E C n 2 C e 6 0 . 5 9 - 0 . 0 7 0 . 0 9 0 . 7 4 - 0 . 5 4 0 . 0 1 0 . 6 5 0 . 7 1 - 0 . 6 1 0 . 0 1 - 1 . 5 2 1 . 1 - 0 . 3 3 - 0 . 5 8 - 0 . 8 - 0 . 8 7 - 1 . 3 8 - 0 . 2 0 . 3 4 - 1 . 5 9

α - h e l i x ( A ) E C n 2 C e 7 - 2 . 0 1 - 0 . 4 8 - 0 . 5 8 - 0 . 8 - 2 . 3 6 - 0 . 7 9 0 . 3 4 - 0 . 2 0 . 1 6 - 0 . 7 9 0 . 5 6 0 . 8 3 0 . 0 9 - 2 . 0 4 - 1 . 5 2 0 . 8 4 - 0 . 7 1 0 . 7 4 - 0 . 5 4 - 0 . 0 3

α - h e l i x ( A ) E C n 3 C e 1 - 0 . 5 8 - 1 . 5 9 - 2 . 0 4 - 1 . 5 2 - 2 . 2 2 - 0 . 8 7 0 . 4 1 - 1 . 1 2 0 . 6 5 - 0 . 8 7 0 . 3 2 - 0 . 4 0 . 3 2 0 . 8 3 - 0 . 8 - 2 . 6 3 - 0 . 8 1 - 0 . 8 - 2 . 3 6 - 0 . 5

α - h e l i x ( A ) E C n 3 C e 2 - 0 . 2 0 . 5 6 0 . 8 3 - 0 . 8 - 2 . 3 6 0 . 1 6 0 . 8 3 - 0 . 8 - 2 . 3 6 0 . 1 6 0 . 0 1 - 1 . 2 5 0 . 0 1 - 1 . 5 2 1 . 1 - 0 . 3 3 - 0 . 4 4 - 1 . 5 2 - 2 . 2 2 - 0 . 5 8

α - h e l i x ( A ) E C n 3 C e 3 - 1 . 1 3 0 . 1 6 - 1 . 5 2 1 . 1 - 1 . 0 1 - 0 . 4 1 - 0 . 4 - 1 . 5 2 - 0 . 2 - 0 . 4 1 - 0 . 7 9 - 1 . 6 6 - 0 . 7 9 - 0 . 8 1 0 . 8 4 0 . 0 9 - 0 . 8 2 - 0 . 8 - 2 . 3 6 - 2 . 0 4

α - h e l i x ( A ) E C n 3 C e 4 0 . 0 9 0 . 4 9 - 0 . 8 1 0 . 8 4 - 0 . 7 1 - 0 . 4 4 - 1 . 2 3 - 0 . 3 3 - 0 . 5 8 - 0 . 8 - 0 . 8 7 - 1 . 3 8 - 0 . 8 7 - 0 . 4 4 0 . 7 1 - 0 . 6 1 1 . 1 1 . 1 - 1 . 0 1 0 . 3 4

α - h e l i x ( A ) E C n 3 C e 5 - 2 . 4 8 - 2 . 0 4 - 0 . 4 4 0 . 7 1 - 0 . 6 1 1 . 1 - 1 . 0 1 0 . 0 9 - 2 . 0 4 - 1 . 5 2 0 . 8 4 -

- 0

-

- 0

0 . 7 1 0 . 1 6 - 0 . 8 2 - 0 . 2 0 . 1 6 0 . 8 4 0 . 8 3 - 0 . 8 0 . 4 1

α - h e l i x ( A ) E C n 3 C e 6 - 1 . 8 - 0 . 1 7 - 0 . 8 1 - 0 . 2 - 1 . 5 2 - 0 . 2 - 0 . 4 1 - 0 . 8 2 0 . 8 3 - 0 . 8 - 2 . 6 3 . 8 1 - 0 . 4 1 - 0 . 0 7 - 1 . 1 2 0 . 6 5 0 . 7 1 - 0 . 4 - 1 . 5 2 - 0 . 4 8

α - h e l i x ( A ) E C n 3 C e 7 - 2 . 6 3 - 0 . 6 4 - 0 . 4 4 - 1 . 1 3 - 0 . 8 1 - 1 . 1 2 - 0 . 4 4 - 1 . 2 3 - 1 . 5 2 1 . 1 - 0 . 3 3 0 . 4 4 - 0 . 4 4 - 1 . 2 5 - 0 . 4 1 0 . 3 4 - 0 . 2 - 1 . 2 5 - 0 . 8 1 - 0 . 0 7

α - h e l i x ( A ) E C n 4 C e 1 - 0 . 8 - 2 . 3 6 - 0 . 8 2 0 . 0 9 - 1 . 0 1 - 0 . 4 1 - 0 . 8 2 0 . 0 9 - 0 . 8 1 0 . 8 4 0 . 0 9 . 8 2 - 0 . 8 - 2 . 3 6 - 0 . 5 8 - 0 . 8 - 1 . 5 9 - 0 . 4 4 - 1 . 2 3 - 0 . 4 8

α - h e l i x ( A ) E C n 4 C e 2 0 . 1 6 - 0 . 8 7 0 . 6 - 0 . 3 3 - 0 . 7 1 - 0 . 4 4 - 1 . 2 3 - 0 . 3 3 - 0 . 4 4 0 . 7 1 - 0 . 6 1 1 . 1 1 . 1 - 1 . 0 1 - 0 . 4 1 1 . 1 - 1 . 0 1 1 . 1 - 1 . 0 1 - 1 . 5 9

α - h e l i x ( A ) E C n 4 C e 3 - 0 . 4 8 - 0 . 5 8 - 0 . 3 7 0 . 0 9 - 0 . 6 1 1 . 1 - 1 . 0 1 0 . 0 9 - 0 . 8 2 - 0 . 2 0 . 1 6 0 . 8 4 0 . 8 3 - 0 . 8 - 2 . 3 6 0 . 1 6 - 0 . 7 1 0 . 5 2 - 0 . 3 3 - 0 . 4 4

α - h e l i x ( A ) E C n 4 C e 4 - 0 . 0 3 0 . 4 1 0 . 0 4 0 . 3 2 0 . 1 6 0 . 8 4 - 0 . 7 1 0 . 3 2 - 0 . 0 7 - 1 . 1 2 0 . 6 5 0 . 7 1 - 0 . 4 - 1 . 5 2 - 0 . 2 - 0 . 4 1 - 2 . 0 1 - 0 . 8 - 1 . 5 9 - 1 . 8

α - h e l i x ( A ) E C n 4 C e 5 - 0 . 5 0 . 7 4 - 0 . 5 4 0 . 0 1 0 . 6 5 0 . 7 1 - 0 . 6 1 0 . 0 1 - 1 . 2 5 - 0 . 4 1 0 . 3 4 - 0 . 2 - 1 . 2 5 - 0 . 8 1 - 1 . 1 2 - 0 . 4 4 0 . 1 6 - 0 . 3 3 - 0 . 8 7 - 0 .

α - h e l i x ( A ) E C n 4 C e 6 - 0 . 5 8 - 0 . 8 - 2 . 3 6 - 0 . 7 9 0 . 3 4 - 0 . 2 0 . 1 6 - 0 . 7 9 - 0 . 5 8 - 1 . 5 9 0 . 4 1 - 1 . 1 2 0 . 8 4 0 . 0 9 - 0 . 8 2 - 2 . 0 1 - 1 . 1 3 - 1 . 0 1 0 . 1 6 - 1 . 1

α - h e l i x ( A ) E C n 4 C e 7 0 . 0 9 - 1 . 5 2 - 2 . 2 2 - 0 . 8 7 0 . 4 1 - 1 . 1 2 0 . 6 5 - 0 . 8 7 - 0 . 2 0 . 5 6 0 . 8 3 - 0 . 8 0 . 7 1 - 0 . 6 1 1 . 1 0 . 1 6 0 . 8 4 0 . 1 6 0 . 5 2 - 0 . 4

2

2

1  

3D-1D Scoring Table 
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Figure 6  Example to calculation of environment-specific amino acid Scoring 

matrix 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Structure 1: 
AECn1Ce1 AECn2Ce4 AECn3Ce6 AECn2Ce4 AECn3Ce6 AECn1Ce1 AECn3Ce6 

A       E       M       W       T        T       S 
A       S       C        T       S        P       A 
G       E       W       F       Y        R 

Structure 2 
AECn4Ce3 AECn1Ce5 AECn2Ce3 AECn1Ce1 AECn1Ce3 AECn2Ce2 

L       I        V       M       I        V 
K      H        D       E       N       Q 

 
Structure 3 : 
AECn2Ce6 AECn3Ce3 AECn1Ce1 AECn2Ce4 AECn3Ce4 AECn1Ce1 AECn1Ce4 

Q      N        E       D       H        K      S 
L       I        V       F       Y        V      A 
M      M       A       S        T        Y      L 

 
 
Explame: 
 
A residue type was counted only once per position.  
The probability of finding an amino acid of type “A” in the environment of type 
“AECn1Ce1”: 2/4=0.5 
 
The probability of finding an amino acid of type A in any environment: 4/20 =0.2 
 
Z(A, AECn1Ce1)=-ln[P(i,m)/P(i )] = -ln(0.5/0.2)= -0.92 
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Figure 7  Generation of a position-dependent comparison matrix known as the 3D 

profile 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Environment-specific scoring matrix 

AECn3Ce4AFCn1Ce3  BECn2Ce3  AECn2Ce2 

ALA       ASP       GLU         ILE 

Known 
structure 
(Template) 

 
W F Y L I V M A G P C T S Q N E D H K R

α -helix(A) ECn1Ce1 -0.2 0.16 -0.2 0.16 0.29 -2.01 1.1 -1.01 0.09 1.04 -1.76 -2.15 -2.48 -2.04 -0.44 -1.13 0.16 0.09 1.04 -1.76

α -helix(A) ECn1Ce2 -1.12 0.65 0.56 -0.11 -1.33 0.16 0.84 -0.71 0.32 -0.4 -2.18 -1.59 -1.8 -0.17 -0.82 0.09 0.49 0.32 -0.4 -2.18

α -helix(A) ECn1Ce3 -0.41 0.34 0.16 -0.41 -0.82 -0.79 0.71 -0.61 0.01 -1.25 -2.61 -2.01 -2.63 -0.64 -0.07 0.61 0.16 0.01 -1.25 -2.61

α -helix(A) ECn1Ce4 -1.59 0.41 0.49 -0.44 -1.23 -0.87 -0.2 0.16 -0.79 -1.66 -0.71 0.52 -0.33 -0.42 -1.11 0.8 0.65 -0.79 -1.66 -0.71

α -helix(A) ECn1Ce5 -2.01 -0.48 0.56 1.1 -1.01 0.16 -1.12 0.65 -0.87 -1.38 -2.01 -1.13 -1.01 -0.46 -0.01 1.04 0.34 -0.87 -1.38 -2.01

α -helix(A) ECn1Ce6 -0.58 -1.59 0.35 0.84 -0.71 0.52 -0.8 -2.36 0.16 0.16 0.16 0.84 0.16 -0.2 0.16 0.29 0.41 0.16 0.16 0.16

α -helix(A) ECn1Ce7 0.71 -0.61 0.1 -2.63 -0.81 -0.2 -1.52 -0.2 -0.41 -0.82 -0.79 0.71 0.65 0.56 -0.11 -1.33 -0.48 -0.41 -0.82 -0.79

α -helix(A) ECn2Ce1 -0.2 0.16 0.29 -0.33 -0.44 -1.13 -0.81 -1.12 -0.44 -1.23 -0.87 -0.2 0.34 0.16 -0.41 -0.82 -0.07 -0.44 -1.23 -0.87

α -helix(A) ECn2Ce2 -1.12 0.65 -0.12 0.09 -0.82 0.09 -1.01 -0.41 -0.82 0.09 0.09 0.74 -0.54 0.49 -0.44 -1.23 -0.48 1.1 -1.01 0.16

α -helix(A) ECn2Ce3 -0.41 0.34 -0.03 0.32 0.6 -0.33 -0.71 -0.44 -1.23 -0.33 -0.58 -0.8 -2.36 0.56 1.1 -1.01 -1.59 0.84 -0.71 0.52

α -helix(A) ECn2Ce4 -1.59 0.41 -0.5 0.01 -0.37 0.09 -0.61 1.1 -1.01 0.09 -2.04 -1.52 -0.8 -2.36 0.16 0.01 -1.25 0.84 0.16 -0.41

α -helix(A) ECn2Ce5 -2.01 -0.48 -0.58 0.41 0.04 0.32 0.16 0.84 -0.71 0.32 0.83 -0.8 -1.52 -0.2 -0.41 -0.79 -1.66 0.71 0.65 0.09

α -helix(A) ECn2Ce6 0.59 -0.07 0.09 0.74 -0.54 0.01 0.65 0.71 -0.61 0.01 -1.52 1.1 -0.33 -0.58 -0.8 -0.87 -1.38 -0.2 0.34 -1.59

α -helix(A) ECn2Ce7 -2.01 -0.48 -0.58 -0.8 -2.36 -0.79 0.34 -0.2 0.16 -0.79 0.56 0.83 0.09 -2.04 -1.52 0.84 -0.71 0.74 -0.54 -0.03

α -helix(A) ECn3Ce1 -0.58 -1.59 -2.04 -1.52 -2.22 -0.87 0.41 -1.12 0.65 -0.87 0.32 -0.4 0.32 0.83 -0.8 -2.63 -0.81 -0.8 -2.36 -0.5

α -helix(A) ECn3Ce2 -0.2 0.56 0.83 -0.8 -2.36 0.16 0.83 -0.8 -2.36 0.16 0.01 -1.25 0.01 -1.52 1.1 -0.33 -0.44 -1.52 -2.22 -0.58

α -helix(A) ECn3Ce3 -1.13 0.16 -1.52 1.1 -1.01 -0.41 -0.4 -1.52 -0.2 -0.41 -0.79 -1.66 -0.79 -0.81 0.84 0.09 -0.82 -0.8 -2.36 -2.04

α -helix(A) ECn3Ce4 0.09 0.49 -0.81 0.84 -0.71 -0.44 -1.23 -0.33 -0.58 -0.8 -0.87 -1.38 -0.87 -0.44 0.71 -0.61 1.1 1.1 -1.01 0.34

α -helix(A) ECn3Ce5 -2.48 -2.04 -0.44 0.71 -0.61 1.1 -1.01 0.09 -2.04 -1.52 0.84 -0.71 0.16 -0.82 -0.2 0.16 0.84 0.83 -0.8 0.41

α -helix(A) ECn3Ce6 -1.8 -0.17 -0.81 -0.2 -1.52 -0.2 -0.41 -0.82 0.83 -0.8 -2.63 -0.81 -0.41 -0.07 -1.12 0.65 0.71 -0.4 -1.52 -0.48

α -helix(A) ECn3Ce7 -2.63 -0.64 -0.44 -1.13 -0.81 -1.12 -0.44 -1.23 -1.52 1.1 -0.33 -0.44 -0.44 -1.25 -0.41 0.34 -0.2 -1.25 -0.81 -0.07

α -helix(A) ECn4Ce1 -0.8 -2.36 -0.82 0.09 -1.01 -0.41 -0.82 0.09 -0.81 0.84 0.09 -0.82 -0.8 -2.36 -0.58 -0.8 -1.59 -0.44 -1.23 -0.48

α -helix(A) ECn4Ce2 0.16 -0.87 0.6 -0.33 -0.71 -0.44 -1.23 -0.33 -0.44 0.71 -0.61 1.1 1.1 -1.01 -0.41 1.1 -1.01 1.1 -1.01 -1.59

α -helix(A) ECn4Ce3 -0.48 -0.58 -0.37 0.09 -0.61 1.1 -1.01 0.09 -0.82 -0.2 0.16 0.84 0.83 -0.8 -2.36 0.16 -0.71 0.52 -0.33 -0.44

α -helix(A) ECn4Ce4 -0.03 0.41 0.04 0.32 0.16 0.84 -0.71 0.32 -0.07 -1.12 0.65 0.71 -0.4 -1.52 -0.2 -0.41 -2.01 -0.8 -1.59 -1.8

α -helix(A) ECn4Ce5 -0.5 0.74 -0.54 0.01 0.65 0.71 -0.61 0.01 -1.25 -0.41 0.34 -0.2 -1.25 -0.81 -1.12 -0.44 0.16 -0.33 -0.87 -0.2

α -helix(A) ECn4Ce6 -0.58 -0.8 -2.36 -0.79 0.34 -0.2 0.16 -0.79 -0.58 -1.59 0.41 -1.12 0.84 0.09 -0.82 -2.01 -1.13 -1.01 0.16 -1.12

α -helix(A) ECn4Ce7 0.09 -1.52 -2.22 -0.87 0.41 -1.12 0.65 -0.87 -0.2 0.56 0.83 -0.8 0.71 -0.61 1.1 0.16 0.84 0.16 0.52 -0.41

 

 
 

1D – 3D profile 
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Figure 8  A sequence profile alignment method using a global dynamic program- 

ming algorithm was employed to find the minimum of the total score that aligns the qu- 

ery sequence with a template in the template library. 

 
 
 
 
 
 

Database of unique folds 
 
 
 
 
 
 
 

Align sequence to 1D- 
3D profile (find the mi- 
 nimum of the score) 

 
 
 
 
 
 
 
 
 
 

Query sequence 
YFYH 

Minimum Threading Score 

Ranking 
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Figure 9  Evaluation of the RDHSP on decoy sets from Decoys’R’Us 
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Figure 10  A specificity-sensitivity curve at Family level 

 

 
 
 
 
 
 
 

Figure 11  A specificity-sensitivity curve at Superfamily level 
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  Figure 12  A specificity-sensitivity curve at fold level 
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Table 1  The 387 proteins for training set. Those consisting of sequences varying in 

length from 44 to 1017, with low sequence homology and covering many different 

three-dimensional-folds according to the Structure Classification of Protein (SCOP) 

classification [3]. Additional criteria used in selecting the proteins in the training set were 

follows:  

(1)The protein structure was obtained through x-ray crystallography 

(2)The structures were monomeric. 

(3)The determined structures missed no more than two amino acid 
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Table 2  The environment-specific substitution tables (α-helix ).The environme- 

nt scores for each amino acid. Large negative values indicate a strong preference for the 

particular environment whereas large positive values indicate an aversion.  

 

 

 
 
 
 
 

 
42



 
Table 3  The environment-specific substitution tables (β-sheet ).The environme- 

nt scores for each amino acid. Large negative values indicate a strong preference for the 
particular environment whereas large positive values indicate an aversion. 
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Table 4  The environment-specific substitution tables (310–helix ).The environme- 

nt scores for each amino acid. Large negative values indicate a strong preference for the 
particular environment whereas large positive values indicate an aversion. 
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Table5  The environment-specific substitution tables (random coil ).The environ- 

ment scores for each amino acid. Large negative values indicate a strong preference for 
the particular environment whereas large positive values indicate an aversion. 
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Table 6  Evaluation of the method and other published potentials on decoy sets from 

ProStar 
 
109 structure-decoy pairs in three different set  
 

Decoy set Size TUNE RKBP KBP CDF RDHSP 

ifu 24 31 22 32 21 23 

misfold 41 24 24 24 19 39 

asilomar 44 31 35 39 35 42 

Total 109 86 81 93 75 94 

  79.0% 74.3% 85.3% 68.8% 86.24% 

 
TUNE : Threading using neural network, Kuang Lin (2002) 
RKBP : The residue contact potential from Lu and Skolnick (2001) 
KBP :  The atomic potential from Lu and Skolnick (2001) 
CDF  : The residue-based potential from Samudrala and Moult (1998) 

 
 
Table 7  Performance of different methods for fold recognition in Lindahl and 

Elofsson recognition benchmark 
 

Family only Superfamily only Fold only  
Method TOP1 TOP5 TOP1 TOP5 TOP1 TOP5 
THREADER 49.2% 58.9% 10.8% 24.7% 14.6% 37.7% 
HMMER-PSIBLAST 67.7% 73.5% 20.7% 31.3% 4.4% 14.6% 
SAMT98-PSIBLAST 70.1% 75.4% 28.3% 38.9% 3.4% 18.7% 
BLASTLINK 74.6% 78.9% 29.3% 40.6% 6.9% 16.5% 
SSEARCH 68.6% 75.5% 20.7% 32.5% 5.6% 15.6% 
PSI-BLAST 71.2% 72.3% 27.4% 27.9% 4.0% 4.7% 
FUGUE 82.2% 85.8% 41.9% 53.2% 12.5% 26.8% 
RDHSP 75.8% 80.6% 45.6% 62.5% 22.6% 39.7% 
 
 
 

 
46



 
 
 
 
 
 
 

Table 8  Performance of different term on decoy sets from Prostar 
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