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Table 1 Target protein used in Globin-like fold of Astrall.65

Family Amount of family members
Globins 196
Truncated hemoglobin 7
Phycocyanin-like phycobilisome 28
Neural globin 1

Amount of target selected Astral ID of target
dlabm__ dlash  dIbOb_ dlcqxal
12 dlew6a dlh97a_dlhlb__ dlirdb
dlit2a_ dlitha d2gdm d3sdha
2 dldlwa dlngka
2 dljboa_dljbob_
dlkr7a

Globin-like 4 &I ) & 4 5t /1 SCOP1.65
B 1011 cdsx, BHEKR, ATLEASH i
B 42 . ok U FE globins,  truncated
hemoglobin. phycocyanin-like /% neural globin JY />
FFAI Sk globins AEKILLL FE 454, truncated
hemoglobin A By JJIfiL {7 25, neural globin & #if 8 41
Uiz, XEAFIRMZO A 6 MR TE P
—HUL =M T AR, MR ERIR, TR
VIR AL 880K, XEAFEB LY
AT BRI Y4 K24, 1 phycocyanin- like 5%
Bt JE R RO G B4, T =L, 1)
REA R ZE S, HEYEEMIAE N S AN EA i
WRTE F B, AHAZ O R4 6 ANBERE (1) 45 44 5 LA R D4
AL, Bt S Wons K 1.

Fig. 1 A cartoon representation of Globin-like proteins
The core structure of Globin-like protein composed of six helices, which
were drawn in color; two additional helices of phycocyanin-like family

were shown in gray.
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Fig. 2 Multiple structure superposition of the 17 Globin-
like proteins used for building of HMM
Only backbone is shown, This figure was generated by PyMol (Delano
Scientific, San Carlos,CA).
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Fig. 3 Structural-based sequence alignment of 17 proteins used for building of HMM

Colors indicate by BioEdit ", threshold for shading is > 50%.
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ID/sequence length 1 2 3 4 5 6 7 8 9 10 | 11 [ 12 | 13 | 14 | IS | 16 | 17
1.dlabm_ /1-151 138 | 137 | 137 | 129 | 141 | 143 | 140 | 132 | 139 | 135 | 144 | 108 | 116 | 124 | 128 | 107
2.dlash_/1-147 137 | 129 | 127 | 140 | 140 | 132 | 131 | 137 | 136 | 137 | 108 | 112 | 125 | 128 | 107
3.d1b0b_ /1-141 128 | 127 | 140 | 138 | 131 | 134 | 135 | 134 | 136 | 105 | 110 | 123 | 125 | 106
4. dlcqxal/1-150 0 9 118 | 132 | 133 | 134 | 124 | 128 | 128 | 138 | 107 | 115 | 122 | 126 | 96
5.dlew6a /1-137 0 8 3.0 129 | 127 | 123 | 121 | 126 | 123 | 126 | 101 | 106 | 112 | 114 | 105
6.d1h97a /1-147 9 96 142 | 135 | 135 | 139 | 138 | 140 | 108 | 113 | 127 | 129 | 107
7.d1hlb_ /1-157 8 2.8 6 3.6 0 137 | 137 | 139 | 137 | 141 | 108 | 115 | 131 | 135 | 107
8. dlirda /1-141 8 8 0 9 6 6 127 | 133 | 131 | 138 | 108 | 116 | 124 | 128 | 101
9.dlit2a /1-146 8 9 1.9 9 6 130 | 130 | 133 | 100 | 105 | 125 | 124 | 101
10. dlitha /1-141 8 9 6 1.9 136 | 136 | 107 | 111 | 125 | 127 | 107
11. d3sdha /1-145 0 6 4 296 9 6 98 2.06 6 137 | 106 | 109 | 132 | 134 | 105

12. d2gdm_ /1-153 6 0 8 0 0 8 0 9 109 | 115 | 127 | 131 | 104
13. d1dlwa /1-116 80 3.9 9 8 113 | 101 | 103 | 94
14. dIngka /1-126 8 0 06 4.9 89 4.8 8 9 91 4 105 | 109 | 94
15. dljboa /1-162 0 8 6 9 8 158 | 94
16. d1jbob /1-171 9 6 09 6.59 5.9 6.0 6 08 0 96
17. d1kr7a_/1-110 90 8 6 6 0

Fig. 4 RMS of structure alignment
: Number of residues pairs involved in RMS. ll: RMS (A).

All targets are sorted by families; sequence length indicated the number of amino acids for each target.
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Fig. 5 An architecture of profile HMM

Squares indicate match states (modeling consensus positions in the

alignment). Diamonds indicate insert states (modeling insertions relative
to consensus) and special random sequence emitting states.Circles
indicate delete states (modeling deletions relative to consensus) and

special begin /end states. Arrows indicate state transitions.
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Fig. 6 A graphical representation of the HMM model for Globin-like fold
Thanks Martin Madera's script for drawing this Graphic of profile HMM!.
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Table 2 Identify result of structure-based HMM

Identify result Protein number
i, 1097
/ 0

Ly 66 926
f,, 4

YU P S,=— " x100% , 5 gk
n P
P S=—l  %100% .
ty+ f
FH HMM 5 %1 Globin-like 5 51 4 100%,
WU 99.637%.

Pfam™ 1 SUPERFAMILY ¥4I & H A 2 A
JEOHLES 2 U LR s D R W AN+, 38948
HMM 1y 53255898, Globin-like 7 & 2 4E 1X P
MEERAE T HMM 218 B4k, SZ2ME, 14
Bh s Fafs BN I 51 HMM Al K Mg/ 1 #5780 %
i, WK 3.

Table 3 Compare between Structure-based HMM
and Pfam, SUPERFAMILY

Method Number of HMM model
Pfam 107
SUPERFAMILY 101
Structure-based HMM 1
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Identification Proteins of Globin-like Fold*

REN Wen-Ke, XU Hai-Song, LI Xiao-Qin™
(Bioengineering Center, Beijing University of Technology, Beijing 100021, China)

Abstract Identifying protein fold is an important issue in protein structure research. Based on the classification of
SCOP1.65, 17 Globin-like proteins from four homology families ( < 25% sequence identity) are selected from
Astral 1.65. The sequence alignment result, from structure alignment tool MUSTANG combined with manual
inspection, has been used to generate a profile HMM of Globin-like fold. In a fold identify test on 68 057
sequences of Astral-1.65, the model identified 1 097 Globin-like proteins rightly, only 4 proteins of this fold are
not correctly distinguished. The sensitivity and specificity of the profile HMM reach to 99.64% and 100%,
respectively. Compared with Pfam and SUPERFAMILY which construct HMM based on merely sequence
alignment, the model number is reduced from about 100 to 1, while keeping the sensitivity at the same level. The
result shows that, for those proteins with same fold type but low sequence identity, a unified HMM could be

constructed by introducing structure alignment to fold identify with high accuracy.
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