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.
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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

WE

Hubbard& Ellunde 198?

Figure 4 Estimate contact energies — Coarsé grained model

Coarse gramned protein

@ Fesidues are represented by single points at the centers
(Co)
@ Fesidues(amall sphere) : Two type — white and black

@ Coordination sphere(large dotted sphere) centered on
hlaclk residue; add solvent spheres
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Figure 5 Calculation of environment-specific amino acid Scoring matrix

Training Data Set

Structure 1:

AECniCel AECn2Ce4 AECn3Ce6 AECN2Ce4 AECN3Ce6 AECNn1Cel AECN3Ce6
A E M A\ T T S

Structure 2

AECn4Ce3 AECn1Ce5 AECn2Ce3 AECniCel AECnh1Ce3 AECnh2Ce2

L I A% M I A%

Database of 1D string/sequence pairs

Structural alignment (HOMSTRAD)

Structure 1:
AECn1Cel AECn2Ce4 AECNn3Ce6 AECNn2Ce4 AECN3Ce6 AECn1Cel AECnN3Ce6
A E M w T T S
A S C T S P A
G E W F Y R
Structure 2
AECn4Ce3 AECN1Ce5 AECNn2Ce3 AECnl1Cel AECn1Ce3 AECnNn2Ce2
L I A% M I A%
K H D E N 0

Database of string/sequence pairs

Observations frequencies probabilities

w F v 0 v m A 5 3 c T s Q N e b H K R
o helix(A) | ECnicel 0.2 0.6 0.2 06| 029 -2.01 1.1 -1.01| 0.08| 1.06| -1.76| -2.15 | -2.48 -2.04 | -0.44  -1.13 0.16 0.09 1.04 -1.76
o -helix(A) | ECniCe2 | -1.a2 065 056 -0.11| -133 o016 084 -071 032 04 218 -159 1.8 017 -082 009 048 032 04 -218
o helix(A) | ECniCe3 | -0.41 034 0.6 -0.41| -082 079 071 -0.61 0.0 -1.25 -2.61 -2.01 -2.63 | -0.64  -0.07 0.51 0.8 001 -1.25 -2.51
o -helix(A) | ECniCed4 | -158 | 041 049 -044| -123 087 .02 016 079 -1.66 -0.71 052 -033| -0.42| 111 0.8 065 -079| -166 -071
@ helix(A) | ECniCes | -2.01 048 056 11| -1.01 | 016 -1.12 065 -0.87 -1.38 -2.01 1.3 -1.01 -0.46 001 1.04 0.34 -0.87 -138 -2.01
o helix(A) | ECniCes | -058 158 035 084 071 052 -0 236 o016 0.6 o016 084 016 0.2 0.6 029 041 016 0.6 0.6
@ helix(A) | ECniCe7 | 071 061 01 263 -081 02 152 02 -0.ai -0.62 073 0.71 0565 056 011 -133 -0.48 041 082 079
o -helix(A) | ECn2Cel 0.2 0.6 0.8 033 -044| -1.18 | 081 -1.12| -0.44| -1.23| -0.87| 02| 0.34| 0.6 -0.41  -0.82] -0.07 -0.44 -1.23 -087
@ helix(A) | ECn2Ce2 | -1z 0.5 -0.12 009 -082 009 -1.01 041 0.8z ©0.08 ©0.08 074 -054 049 -044 -125 -0.48 1.1 -1.01 016
o helix(A) | ECn2Ces | -0.41 0.4 -0.03 0.32] 06| -0.33 -0.71 -0.44 | -1.23 -0.33 -0.58  -0.8 -2.36| 0.56 1.1 -1.01 -1.58 0.84  -0.71 052
@ helix(A) | ECn2Ced | -159 041 05 001 -037 009 -061 14 101 008 -2.04 152 -0.8| -2.36 016 0.1 -1.25 084 016 -041
o helix(A) | ECnaCes | -2.01 -0.48 -0.58 0.41| 004 032 016 0.84 -0.71| 0.32 0.83 8 152 0.2 041 -0.7s| -166 071 065 008
o -helix(A) | ECn2Ce6 | 055 -0.07 000 074 -054 001 065 071 -061| 001 -1.52 1.1 -033 -0.58 0.8 087 -1.38 034 159
o -helix(A) | ECn2Ce7 | -2.01 -0.48 -0.58  -0.8| -2.36 -0.79 034 -0.2| 0.6 -0.79 0.56 0.63 009 -2.04 -1.52  0.84 -0.71 0.74  -054 -0.03
o helix(A) | ECn3Cel | -058 -158 -204 -152| -222 -087 041 -1.12 o065 -0.87 032 0.4 032 083 08 -2.63 -0.81 236 0.5
o helix(A) | ECn3ce2 0.2 0.56 0.83 0.8 -2.36 016 083 -0.8 -2.36| 0.6 0.01| -1.25 0.01  -1.52 1.1 -0.33 -0.44 -1.52 -2.22 -0.58
@ helix(A) | ECn3Ced | -1.43 0.6 -1.52 1. -1.01| -0.41| -0.4 -1.52| 0.2 -0.41 -0.18 | -1.66 | -0.79 | -0.81 84 009 082 0.8 -236 -204
o -helix(A) | ECn3Ced | 0.08 048 -081 084 -071| -044 -1.23 -0.33| -0.56 -0.8 -0.87 -1.38 -0.87| -0.44 071 -0.61 1.1 1. -1.01 034
o -helix(A) | ECn3Ces | 248 -2.04 -044 071 -061 1.0 -101 009 -204 -152 o084 -071| o016| 082 0.2 0.16| 084 083 .08 041
@ helix(A) | ECn3ces 1.8 047 081 0.2 -152 0.2 -041 -082 083 05 -2.65 -0.81 -0.41 -0.07 -1.12 065 0.71 0.4 -152 -0.48
o helix(A) | ECn3Ce7 | -2.63 -0.64 -0.44 -1.13| -0.81| 112 -0.44 -1.23| -1.52 1.1 -0.33 | -0.44 | -0.44| -1.25 041 034 -0.2 -1.25 -0.81 -0.07
@ helix(A) | ECnicCel 0.8 -2.36 082 008 101 -041 -082 009 -081 | 084 009 -0.82 0.8 -2.36 -058 0.8 -1.59 044 -123 -0.48
o helix(A) | ECnaCez | 0.6 -0.87 0.6 -0.33| -0.71| -0.44| -1.23 -0.33| -0.44| 0.71 -0.61 1.0 1.0 -1.01 -0.41| 1.1 -1.01 11 189
@ helix(A) | ECniCes | 048 058 057 009 -051 10 101 009 -082 02 0.5 084 083 0.8 -236 0.16|-071 052  -033 -044
o helix(A) | ECnaCes | -0.03 0.1 004 032 016 084 -070 032 -0.07| -1.i2  0.65 091 0.4 -1.52  -0.2| -0.41 -2.01 B TR
@ helix(A) | ECn4Ces 0 074 -0.54 001 065 071 -0.61 0.01 -1.25 -041 03¢ 02| -1.25| -0.81 -1.12 -0.44| 0.5 -033 -087 0.2
o helix(A) | ECnaCes | -0.58 -0.8 -2.36 -0.79| 034 -02| 016 -0.79  -0.56 -1.59 0.41 -1.2 | 0.84| 0.09 82 201|143 -1.01| 016 -1.12
o helix(A) | ECn4Ce? | 008 -152 -2.22 -087| 041 -1.12| 065 -0.87| 0.2  ©0.56 083 08 071 -061| 1.0 016 0.84 016 052 -041

3D-1D Scoring Table

34



Figure 6 Example to calculation of environment-specific amino acid Scoring

matrix

Structure 1:

AECn1Cel AECn2Ce4 AECn3Ce6 AECn2Ce4 AECn3Ce6 AECn1Cel AECNn3Ceb6
A E M A\ T T S
A S C T S P A
G E AW F Y R

Structure 2

AECn4Ce3 AECNn1Ce5 AECn2Ce3 AECNn1Cel AECn1Ce3 AECn2Ce2
L I \% M I \%
K H D E N Q

Structure 3 :

AECNn2Ce6 AECNn3Ce3 AECn1Cel AECNn2Ce4 AECNn3Ce4 AECn1Cel AECN1Ce4
Q N E D H K S
L I A% F Y A% 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
“AECnlCel”: 2/4=0.5

The probability of finding an amino acid of type A in any environment: 4/20 =0.2

Z(A, AECn1Cel)=-In[P(i,m)/P(i )] = -In(0.5/0.2)= -0.92
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Figure 7 Generation of a position-dependent comparison matrix known as the 3D
profile

Known

structure
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_+" Environment-specific scoring matrix

v
Environme ni (12+81) Gap Penalties
Class w F Y _— H K R @ W]
AECn3Ced 0117 0637 -1053 ... 1452 0453 -1.123 12 0.7
AFCnlCe3 1.143 0554 2453 ... -3456 1234 23234 12 0.7
BECn2Ce3 0215 0123 3234 ... 1543 -3234 D543 12 0.7
AECn2Ce2 2345 1456 5126 ... 0543 3235 -3245 12 0.7

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

Query sequence
YFYH

Environment ‘ (13*51) Gap Penalties ‘
Environment ‘ (13*5) Gap Penalties ‘
; Environment ‘ (13*51) Gap Penalties
Y, Environment (13*5) Gap Penalties
|| Class W F ¥ H K R @ @]
¢ i
1
; {| AEC3Ces |07 0637 1053 ... 1452 0452 1123 12 07
! AFCnlCed (1143 0554 2453 ... 3456 1234 223 12 0.7
- {| BECn2Ces [0315 0128 32 1543 3234 0843 12 07
— AECH2Ce2 | 2345 1456 -5126 0543 3235 3245 12 0.7

Align sequence to 1D-
3D profile (find the mi-

nimum of the score)

37

Minimum Threading Score

Ranking



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
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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

1co IKCW  4HE] IDHEX  18LE 1500 LAB4 1FEF LETY IR3E 1T IFSZ ELDH EICD

LAEF IANY  PTD LADL 1BEE 1503 Lo IEXD  18VE LBAJ 1ASF ILR¥W oG ICEY
ILEA 1514 plaial LAQE IOHE 110X IFR 1A7] LATA IEN 1HF IHLE ILAF 15TV
LALT IRDR 1RL® IUBY IEAS 1ECO 1ASY 1AXE iy 1ANE 208F LAl 1225 1AES
LagT IAK IFXH LBCE IINF 1OV LXSM  IEIA LCET I0FR 1FLQ LAG IIT ICTN
LDHR. I0ER 1RCE LAZE oy 13FC LFFD 1OAR] 18Y5 IMAZ  ILBA LKTE 1ANZ 1EE®
LHTP IBIX 1T IDRW  1AQE 10580 LOHS TEAU 1CER LEN 1ER® LACC 1¥os 1B

LI 1A32 IRMD  IFEA IEEK 1KLO LOxXA ICRE ITCT IESC 1TER iz 1L 1FHT
LALY I¥IN 1AB5 LATE 1ALX 108N LG 1AEH 18TH LCory 1CFE LMISC JAMX  1HOE
IUox ZRED 1EV] IFLC 4472 15RA LDDT INET 100K LPOC 15UR L0 13EA IMC
IELA ILKI 1EY2 L55F 18IF 1FaV LALD IRM3 0B IOFE 1ATZ 4FAH 1FCE 1FKE
LBF2 1AZB 1A%2 3T0T TTAA 10FC LFTG 1EEA 1FUC IFUA 1R5S IECL 1EXE INEU
LALL ICUE 1CAl LMZAL 1ADZ 10FY LEDT IEHE LID# IFEM 1DXY IvOM  1ICED 1AEL

ITJY IEVE 1AL I'WEHD DC 15EF 3Ts5 IDUN oA LFBE 13FR. LAAE 4ENL IFIl
e s 1837 IVLE LF1D IAEE IMDL 1RXED  IEUR ICME  1OND  IUCH  1BGZ 1AXKD 10Xy
1GAR  ILCL IMDL  LFOT IJNF THFE LAYL ITF 1803 IBDD 1BOS 1C3D 1HYF IPOR
ITAE 1817 ITML LYV 1HCL I5AK IFHA  JALS T 1ACY 1LET ILBYU IAMF  INAR
LFAS o3P 1FME LAN ITUD  IFDA LHAL 1cve ICHD  1AMF  1USH LCEQ IBME  IXWL
18GC 1Al 1TFE IR DO IVIE LBHP IWAE IVE L¥HHE 10CA  IFDD IFDR 1FMI
L58F 130F 1AED IMOF I30M IFXD LFNC TOAL IHFT LOSA  IVNE  3CHY  IERV 1DEHN
lAage  ICNY 115 ICEM ICXC  1WCC LG¥F IDBIL IMEBA  lA3C 1EDG LFHF 1EFE 43

LEEA IBXF 1RIL INUL 1AQF 1AEE LWL 1ARW INF ICYR IMERS Lz ILAM 1CEH
LEUH IFTF 1EF3 LBED IFIE IAYH IMYR  INOX LAKE 1ADE 1AED IM0Q IHFC 1RAZ
LTCA 13RS 2CEA LEPF uCE 1AE LEOE IWHI 1EE IMLA  1HEA LOFPD IFLF MM
ICYQ IPOA 1ERT 1HEG IENE 1XNE IR 35EH 18GF 1END IYEE 3 ICTC THET
LEFT IBQK T3 LFLC 185D 1DCs LCE2 TRSA 10AA IMSL 1¥cC T™H N3 TAND

18X7 IATE  ZENT UM IATE 1CTS LBES D IO =L IERL LagM ICEX IINH
1gy1 IAHO  INLE IFD ZT 1RE? JFYF ICEN 1G0
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Table 2 The environment-specific substitution tables (OX-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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L heli(A)
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Table 3 The environment-specific substitution tables ([3-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.

B -sheri (B)
B -sheet (D)
B sheei (B)
B -sherei (R)
B -sheet (D)
B sheei (B)
B -sheri (B)
B -sheet (D)
B sheei (B)
B -sheri (B)
B -sheet (D)
B sheei (B)
B -sheri (B)
B -sheet (D)
B sheei (B)
B -sheri (B)
B -sheet (D)
B sheei (B)
B -sheri (B)
B -sheet (D)
B sheei (B)
B -sheri (B)
B -sheet (D)
B sheei (B)
B -sheri (B)
B -sheet (D)
B sheei (B)
B -sheri (B)
B -sheet (D)

B -sheet (B)
B -sheet (B)
B -sheet (B)
B -sheet (B)
B -sheet (B)
B -sheet (B)
B -sheet (B)
B -sheet (B)
B -sheet (B)
B -sheet (B)
B -sheet (B)
B -sheet (B)
B -sheet (B)
B -sheet (B)
B -sheet (B)
B -sheet (B)
B -sheet (B)
B -sheet (B)
B -sheet (B)
B -sheet (B)
B -sheet (B)
B -sheet (B)
B -sheet (B)
B -sheet (B)
B -sheet (B)
B -sheet (B)
B -sheet (B)
B -sheet (B)
B -sheet (B)

Finllel
ECmlCe2
ECalCel
FlnlCred
ECmlCes
ECalCed
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Fln}Crd
ECa2CeT
ECaFCel
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FCn3Ce2
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Table 4 The environment-specific substitution tables (3;0-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.

W F Y L I ki i S G P C T 3 Q H E D H K R
Jp-helix(C) | ECnlCel 065 065 055 071 126 074 126 -077 -222 -156 -043 -172 -243 -133 -176 -215 -248 -034 -137 -18
Jp-helix(C) ECnlCe2 00% 0D0% 048 083 -07 118 051 -105 -235 -077 -045 -127 -256 -203 -218 -159 -18 -226 -304 -1.52
Jp-helix(C) | ECnlCed 073 073 122 016 014 1 081 -054 -273 059 -059 -141 -299 -084 -261 -201 -263 -061 -2.73 -235
Jp-helix(C) ECnlCed 032 -006 062 -081 -1.71 007 062 -103 -123 087 015 -067 -133 016 -043 -058 -08 082 -094 -011
Jp-helix(C) ECnlCes 223 013 027 -044 -109 -111 -138 069 -101 016 -072 -114 -082 -079 -026 -02 -208 -005 -083 -041
Jp-helix(C) ECnlCeé 174 032 032 -108 -229 001 079 01 -071 052 -062 -103 -123 -087 -056 -1132 -17 054 -212 -0.M
Jp-helix(C) | ECnlCeT 047 124 042 087 -041 011 098 048 -061 01 -133 -069 -1.01 016 -007 009 -043 061 056 11
Jp-helix(C) | ECn2Cel 02 085 025 044 043 005 017 -02 016 029 -079 -01 -071 052 -033 -042 -076 08 035 084
Jp-helix(C) ECn2Ce2 112 071 125 014 175 088 004 -017 065 -012 -093 -043 -061 01 009 -046 -083 104 003 071
Jp-helix(C) ECn2Ce3 -126 -181 -17 016 11 025 035 008 034 003 -017 -02 016 023 032 06 044 -006 007 -02
Jp-helix(C) ECn2Ced 081 -082 -003 -124 049 085 -124 363 012 069 -004 -017 065 -012 001 -037 -03 -076 -154 -1.12
Jp-helix(C) | ECn2Ce5 -206 -163 042 093 132 182 048 034 05 019 -035 003 034 -098 048 041 01 -032 -134 -041
Jp-helix(C) ECn2Ceb -0.11 098 048 078 -075 16 -13 048 -018 027 -152 084 -071 0146 -082 016 029 1% 083 132
Jp-helix(C) | ECn2CeT 005 -017 -02 05 -191 132 -161 -062 104 087 -08 -263 -081 -04 -007 065 -012 024 078 -075
Jp-helix(C) | ECnjCel -028 -004 017 04& -135 -102 -135 013 011 054 11 033 -044 -044 -125 034 -003 024 05 -191
Jp-helix(C) ECn3Ce2 025 -035 008 143 -047 032 077 -032 002 029 087 -035 -098 08 -236 012 069 071 04 -1.35
Jp-helix(C) | ECn3Ce3 -085 -124 363 -129 007 181 181 432 026 016 068 -124 -017 164 -101 05 -019 02 143 -067
Jp-helix(C) ECn3Ced -0228 026 151 0% -035 233 233 137 -054 -04 023 -026 -004 083 08 087 034 074 -071 052
Jp-helix(C) | ECn3CeS 05 075 -102 -113 081 164 164 167 -236 -125 0% 044 034 04 -152 -212 0461 08 061 01
Jp-helix(C) ECn3Ce6 056 -105 061 009 -1.01 038 038 084 05 075 -102 -018 012 -125 081 05 089 -1.52 016 029
Jp-helix(C) ECn3CeT 074 028 089 033 -071 041 004 032 05 -105 061 106 055 084 009 035 126 -08 065 -012
Jyp-helix(C) | ECndCel -095 -024 126 009 -041 074 054 001 074 028 089 011 -004 071 061 132 182 139 034 -003
Jp-helix(C) | ECndCe2 -003 041 004 032 016 -08 -236 -079 0985 024 126 0983 -035 016 084 075 14 -13 012 069
Jyp-helix(C) ECndCed -05 074 054 001 045 -152 -222 -087 008 054 076 065 -083 -148 05 -191 132 -161 056 -019
Jp-helix(C) ECnd4Ced -058 -08 -236 079 034 -08 -236 016 035 -049 014 047 044 118 04 -135 -102 -135 087 034
Jp-helix(C) | ECndCes 009 -152 -222 -087 041 173 -101 -041 -008 013 055 -135 03 -1.798 143 067 032 -077 -018 027
Jp-helix(C) ECndCeb -003 032 06 -033 -071 034 071 -044 -044 -125 041 034 02 007 -120 007 181 181 106 D087
Jp-helix(C) ECnd4CeT -05 001 -037 009 -061 -041 034 082 -08 -236 058 -08 -159 -154 09 -035 233 233 011 054
J1-helix (C) EG -061 145 101 009 058 -159 041 121 164 -101 041 178 -101 01 041 032 164 164 093 014

UX 053 084 0¥ 08 236 016 071 05 133 006 0@ 071 06 023
LU D D N Y T * | (e 1 - s ) I 1 - A
0% 236 02| 145 0% 113 04 Lle 035 -G DE 02 0le 13 04
03 0 011 05 09: 0 0 L3 -0l b D06 -DEE D <16l Dl
001 10 047 030 L0 13 006 DE4 010 071 0ad) 08 236 <135 043
0gF 0z 04l 0 0E 07 10 DAar D4 0 0l s 03 O D3
126 024 106 08y 029 -0el 071 04 143 04 113 02 113 18 02
hp-beliaC)  FCmICel D11 133 03 041 076 -0 063 00 04 016 061 L1x <101 0F2 OO -LOE DAl 1B LT
hy-helix(C)  FCOm2Ce2 041 082 007 084 014 .04 D25 035 04 065 152 02 041 06 D33 0T D 057 0E
hy-belix(C)  FCm2Ce} 084 123 048 186 154 023 023 057 008 013 065 0F7 L3 201 037 009 060 145 074 02
hy-belix(C) FCm2Ced 163 -101 -13% 084 01 005 035 -117 0% 032 236 016 006 016 035 03 .08 08T 038 035
hy-Belix(C) FCm2CeS 0OLlé 001 125 084 048 001 13 132 0% 43k 02 041 082 079 00 204 152 084 047 055
hy-belix(C) FCmlCedé 041 079 086 071 102 065 204 087 015 067 .11 044 125 0B7 052 083 .08 263 041 074

ha-beliaC)  FlmlCel Ul6 034 001 0F
ha-beliaC)  FCmlCel U46F 031 061 001
ha-belia(C)  FlmlCed 034 02 006 00
ha-belia(C) FlmlCed D4l 11D 08 DT
ha-belia(C)  FlalCed U3 0E 230 DG
e belia(C)  FUmlUeb 04 13 03 -4l
ha-belia(C) FUalCeT Ul 0¥ 041 DG

hy-belix(C) FCm2CeT 08 087 03 02 049 052 222 086 072 -114 041 0DE2 00 009 1235 0352 L1 <033 -106 0825
hy-belix(C) FCm¥Cel -152 0B84 071 074 005 021 -LTL 007 052 103 044 123 033 038 00 0B] 084 005 DE7 056
hy-belix(C) FCm3Cel 08 -263 021 08 087 044 o106 .11l -138 .0&% 145 101 008 204 035 044 070 D6l 006 007

hy-Belix(C) FCm3Ce} 183 033 044 o152 068 Q08 229 001 0 01 084 071 03 08 00 082 02 06 032 035
hy-belix(C) FCm3Ced 084 009 02X 08 023 027 061 011 0% .12 085 021 074 D48 032 007 0E: 01 00
hy-belix(C) FCm3CeS 071 061 124 13 08 044 063 003 017 015 012 13 07 118 000 125 040 034 029 032
hy-belix(C) FCm3Ced 00% 082 0F 236 204 004 175 088 004 04 011 13 132 0B 07 038 139 041 002 000
hy-belix(C) FCm3CeT 061 184 13 101 034 006 L1 025 035 <113 04 101 0bL 012 087 02 035 083 003 041
hy-belix(C) FCedCel 0Ll 084 023 .08 04l 024 048 08 124 -164 057 184 035 073 024 071 074 054 152 024
Fp-helin () FCmd0e2 045 07 04 -152 048 0% 074 03X 0% 007 102 126 .04% N44 125 0X7 .02 034 OR QA%
Fp-helin ()  FCmdCe3 038 02 125 .0E1 007 037 0% 03 078 0% .05 .11% .02% 02 000 00w 074 054 11 .0%%
Fp-helix ()  FCmdCed 0% 159 044 123 048 105 04T 03 105 052 0Dd4d 0% I0d 138 .0%% 058 08 236 0R4 009
Fp-helin ()  FCmdCe® 17 101 0194 100 159 028 041 074 0238 .13 047 12 020 101 o0d .a0d (15 0% 071 G048l
Fp-helix ()  FCudCed D1 071 0352 058 044 024 -10d 095 024 116 D32 184 08T 0T 032 0OE% .08 152 02 004
Fp-helin () FCmdCeT 041 201 08 <15 18 034 04T OO0 034 .12 042 057 044 041 000 152 DS .03 348 008
Fyp-herlix () Fiz Si4d 014 05% W0ET 02 048 02F 035 048 0% 023 02 .00 014 07 0% 08 0pe am .09

44



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.

randens coil (D) ECn1Cel
randum eull () ECH1CeD
randens coil (D) ECn1Ced
random eeil (0 ECnlCed
randem esi] (T FCn1CRE
randens coil (D) ECn1Ced
random esll () FOnlCeT
randens coil (D) ECn2Cel
random epil () ECnICel
random esll (1) FCn2Cr3
randens coil (D) ECH2Ced
endl (T ECm2 et
randens coil (D) ECH2Ced
random eeil (0 ECnICeT
random eafl () FCn3Ce]
randens coil (D) ECH3Cel
random esll (1) FOn¥CeS
randens coil (D) ECn3Ced
random epil (I ECn3Ced
random eall (1) ECn3Cel
randens coil (D) ECn3CeT
random eafl () FCndlrel
randens coil (I ECndCe2
random eeil (0 ECnACe}
randem esl] (T FCndCed
randens coil (D) ECnACeS
randem esl] () BCnd el
randens coil (I ECndCeT

raxndom coil (D) Eiz

random eoil (D} FCnlCel
randam enfl () FOnlCe2
random eoil (D FCnlCed
randam enfl () FOnlCed
random coil () FCnlCes
random eoil (D} FCnlCeb
randam enfl () FOnlCe?
rxndom coil (D FCn2Cel
random eoil (D} FCnICel
randam enfl () FOndCe3
random eoil (D} FCnICed
randam enfl () FOndCrd
rxndom coil (D) FCOn2Ced
random eoil (D} FCnICe?
randam enfl () FOniCe]
rxndom coil (D FCniCel
random euil (D} FCnICed
rxndom coll (D) FOnICed
random euil (D} FCnICe5
randam enfl () FOnICeA
rxndom coil (D) FCniCe?
random eoil (D} FCnACel
randam enfl () FOndCe2
rxndom coil (I FCndCed
random eoil (D} FCnACed
rxndom coil (D) FCndCeS
random euil (D} FCnACeb
randam enfl () FOndCe?
raxndom coil (D Fiz
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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 potentialsfrom. [.u-and Skolnick (2001)
KBP : The atomic potential from Lu'and Skolnick (2001)

CDF : The residue-basedpotential 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 TOPS TOPI TOPS TOP1 TOPS
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%
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Table 8 Performance of different term on decoy sets from Prostar

50.5% 67.0% 56.9% 81.0%
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