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Gridifying A Genetic Algorithm for NMR Three-Dimensional
Protein Structure Determination by Using Ninf-1 and Ninf-G

Isao ONO,1t NAOAKI MI1zZUGUCHI, "t NAOTOSHI NAKASHIMA,
NORIHIKO ONO,* HIDEMOTO NAKADA, 2t SATOSHI MATSUOKA 3.4
SATOSHI SEKIGUCHIt? and SHIN-ICHI TATE®s

Nuclear Magnetic Resonance (NMR) spectroscopy is a promising method for the three-
dimensional structure determination of proteins that is one of the most important problems
in post-sequence era. This method has a serious problem that it takes several months for
experts to analyze the data of only one protein. In order to remedy the problem, Ono et
al. have proposed an automatic method based on a genetic algorithm (GA) for analyzing the
data and determining the three-dimensional structures of proteins and reported that they had
good results on a small-size problem whose size was 13 residues. However, actually, the size
of proteins that we have to handle is from several dozens of residues to about 200 residues.
For example, in case of 78 residues, it is expected that it takes about 200 days to perform the
GA if a single-CPU PC with Pentium IIT 1.4GHz is used. In this paper, we parallelize the
GA on a grid by using Ninf-1 and Ninf-G that are middelwares. We call the GA parallelized
on a grid the Grid-Oriented GA system for NMR three-dimensional protein structure deter-
mination. We examine the performance of the proposed system on a grid testbed consisting
of five sites/1,196 CPUs.
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0 1 Minimal Generation Gap (MGG) 000
Fig.1 Minimal Generation Gap (MGG) model
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Fig.2 Grid computaion environment assumed in this
paper

goooooboooobboooooboon
goboooobogo
goboo:. ODoObobooooooooooooooo
uobooooobooooooobooooooord
gbooocoooboooooobooooboooa
gbooobooooooboooooooboooooba
gobooooooooooboooooooboooo
gooooboooooooobooooooooon
gooooboooooooboooooo
goobooooboob:. Dooobooboooboo
gobooooooooobooooooooboooDo
ooooooboooooooooooboooooo
gbooooobooooooooooooooo
oooooobooooooooboooooo
NATOOOO: pCOOODOOOOOOOOOOIP
gobooooooooooobooocoooooo
goooooo
3.3 NMROOOOOOOOOOOOOOOOO
OO0 GAOOOOOOO
3.3.1 ODO000O0OOO0ODOOOOOOO0D
Ono0O0OD0OOO0OOOODOOOODODOOOCOOO
gobodooboooboooo22000000000
ocoob40000000000000000000
gooobooooooobooooooobooooo
ooooobooooooooooooooooooo
gooooooooooooooooooooooo
goooooooooobooboooooooboobooooon
oobOooboooooobooooxgbooooooo

Y GAODODDDOOOOOODOOOOO0OO0O0OO00000
00oo00o0o0000000000000000000000O0
gooooO0o0ooOo0oo0oOoO0ooOoOoOooOoOoooOoooo
gooo0ooO0o0oo0o0o000O000000b0O0O0



4 goooooooo 1959

44$§§§j7 ﬁﬁiﬁ
O T—H—
T
<‘_$ﬁ§%é/o‘ T—F—
159 BT
$ITRE —
 (FoEmoN (Bapa
“_»g Xo‘ J—h—
: EEAFHE

e ~ o
é@&(@ g!!
o B (REF A
e e
—

T—h—
03 0O00o0o0obOoooOooonoo

Fig.3 Roles of master and submasters
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