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Binding analysis of neuraminidase inhibitors
by fragment MO calculation

YUuser OWATARL ! Masakazu SEkuima 112
and YUTAKA AKIYAMA'!

The fragment MO method can perform molecular orbital calculation by di-
viding protein into fragments such as residue composition in realistic time, and
can analyze interactions between fragments. We calculated binding energy of
DANA, zanamivir, oseltamivir and peramivir by using a fragment MO software
called Advance/BioStation. In this report, we also show comparison among
medicines and potential application to the analysis of a drug-resistant strain.

1000000 00000000000 DOoOUoOoD

Graduate School of Information Science and Engineer, Tokyo Institute of Technology
t200000000000000000

Global Scientific Information and Computing Center, Tokyo Institute of Technology

Vol.2009-BIO-18 No.4
2009/9/17

1. 0D O0ad

oobooooooooobooooobobo,bo0obbo0ooboooboooooDboOoOoDDo
000000000000. 0000000000 DNAODOOOOOOODOOOO0O0O0O
ooo0o0o0o,00000000000000000O0UO0OD0OO0OO0OD (O0O)
oooooooooo (MMO)OOOOOOO (MDO)ODOUOUOODO.OOOOOO
0o0oo0oo0oo0oooUoOooDOoo0oo0ooUoUOoLDOoLDO,DDoUO0(Cooo)oo
goooboooooobooooooooooOobo.obooooboboOoobOoOooooOoboOoOoDo
000000000000 00000000000000000000000Y.

goboo,00o0o00o0o00 Advance/BioStationQ)DDD,EIEIEIEIEIEI MOOODOOO
goooboooooboobooobooooooooooOooOoOobo.OooOobOo0ooooOobocOoOoonn
0000000000000 0000000000000,0000000000 DANA,
00000 (Do0oo), 0000000 (UDO), 000000 40000000000
ooooooo,0o0o0boocooooooboooooboooon.

2. 0O0O0O0ODO MOO

00000000 (abinitio MO)ODO,00000000000,00,0000000
000000000000.000000,0000000000000000000,00
0000000000000000,00000000.000000000000000
0 (ab initio Fragment Molecular Orbital; 0 0 FMO) 049 00go00o0o0o0onoo
00 PCOOODODOODODOOODODDOODODOODN. abinitio FMODODO, 00O
0000000000 00000000,000000(0000)000000000 (O
000)J000MODOOOODOOOO,0000000000000000000000
ooo.00ooao,

00000000000000000000000

0000000000000 0000000000000000000,00000000
0ooooooo

0000000000000 0000000000000000000000000000
ooo
000000000000000000000000,0000000000000000
000000000000000000

(© 2009 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

000000000 .@binitioFMOOODOOODO0OOO0OO0OO0OOO0OOOOO ab initio

MOOO,0000O0O000OOO00OODOOOOoOODOOOoDODOOOOoODO.CO

gbobobobooo,oooboooobooboboboboboboooobboobooo

000000000000 000000000000000000000000000Y7,
FMOOOOOOOOO10000O.

‘ NFETITAUMIHEIL, BFERYETS

]

‘ TSI AV MOMBEFEEEHETS S ‘

BEXonEBFEEEAVTISTAVRDNILI=TU%E
WRL, 7592V MDIRNF—LBFEEERDD

5ALN-BFEELH/ONIE
FEEOENEELY BHEL

WHRLEZIST A FOBFEESCO)EANTIZTT AL R
FTONZIIWE=TFUEBRL, 75T AY FRTOIRILF—
LEBFEEERDD

DFOEIXNF—RULEFEEEIHE

01 FMOOODOOD
Fig.1 calculation procedure of FMO
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Table 1 Computing Environment

CPU Opteron 8216 (2.4GHz) dual x 4way (8 core)
ooo 32GB

ooooooo 250GB*4

OS SuSE Linux 9 SP3
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Table 2 comparison of precision and computation time by changing radius of QM/MM method
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Fig.2 interaction analysis by using QM/MM method(radius=4.5 0 )
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Fig.3 interaction analysis by using FMO method
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Fig.4 visualization of interaction analysis by using QM/MM method(radius=4.5 0)
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Table 3 comparison of binding energy and computation time
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Table 4 Binding profile for important residues

oo ARG118 GLU119 ARGI156 ARG224 GLU227 ARG292 ARG371 ILE468
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Fig.5 Binding residues for DANA(2HTR)
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Fig.6 Binding residues for zanamivir(2HTQ)
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Fig.9 interaction analysis of zanamivir(2HTQ)
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Fig.10 interaction analysis of oseltamivir(2HT7)
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