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Three—-dimensional structural similarity search of proteins based on Geometrical
Fragment Spectra
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In the present work, to describe 3D structural feature of amolecule, Geometrical Fragment
Spectra (GFS) method has been proposed. Based on the GFS representation, structure
similarity search was carried out for odorant molecules. As a result, the authors
successfully found the molecules that have similar odor but quite different topological
structure with a query molecule. We also tried to apply the method to structure
similarity searching for proteins using a reduced representation of protein structures.
The results show that the present approach is quite useful for 3D structural data mining
for proteins.
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(1) Enumeration of 3D fragments

-‘( Size 2: Number of fragments 15
"fkﬂ«k‘/

Number of atoms: 6 Size 3: Number of fragments 20
(non hydrogen-atoms) &
&

&> Size 4: Number of fragments 15
? o :
enumeration S P-1 & A

Size 5: Number of fragments 6

fragment:
a set of atoms
size:
number of atoms
of the fragment

Size 6: Number of fragments 1

Total number of fragments :57

(2) Characterize of each fragments
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(3) Make a histogram
Size 2 Size 3 Size 4
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Gly-filter
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Which is similar?

Ethylene Sebacate
+Dataset: 1,066 molecules Odor-activity: Musky
*Range of fragment size:2-6

Similarity measurement: Cosine coefficient

*No taken account atomic type and conformational flexibility
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Dataset:1,066  Similarity measurement: Cosine coefficient
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* :Musky odor-activity =~ Total number of Musky molecules in the dataset : 90

X5 BWGFORERUMRERR.
(1066 14 FFRILLEE_EAT 10 )

(3) EFHLNEICHBLE “RILEF—7
WEEY AT AR Lz & v X7 B4y
& (BF-hand £F—7 D7 3/ BEECFI/NZ
— KRGS DT 5 13 FRER) 8 RITKT L
TGOFS AR L, A= 7Y U —& -
Wiy T AR T R BT, T 2Tl
BT X BEEEZNENO E S OREER

F LB L, ST BT IVT 7 R DS %
FAWTIHBRLLTEHR L, 72/ BofEET
KBLZRWb D ET 5,

I TARY T DOREREIR 6 1TRT, KA
EO T FEBEDNRT T T 4904
F > 7 2 TdH 5 3D Wiener Number (3DW) DfE
%553, 723 PDB-ID: 3RUBS & 1GAI H1od=E
F— 7 HEiEX, EF-hand &5 — 7 OFERE % £F
7272 AR THDHZ ENDIH> T
5, AREBRTIX, EF-hand EF— 7 OHHREA
BofE (792 1) LA X/sy (75 =%
2 L 3) LESHEITLIIENTE, —H.
RO 3N & R D & 16AI DAEEDE I
hobo b K& < Higp03, 3RUBS OfE&ED
BiX7 722 1OEEDLOLITEALEED
57w, LLEX Y., GFS X, fEdkd 3DW &t
RCHTONEEEEZ LY IS KRBTET
WreEEZHND,

Minimum spanning tree using GFS similarity
Threshold value: 0.9 Similarity measurement: Cosine coefficient
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