gooooooood
IPSJ SIG Technical Report

ooobobbubogooobbbuoooon

O O O oOf2
oo o ft

0O o o oft 0O o o oft
o0 ooofs 0 O 0 12

gooooooooooOoOboOoOoObOOOoOoOoOooooooooooooOoOOObn
0000ooooooooooooooooooooooooooooooooooo
gboooobooOoooooOoOoO0oOoOoO0OO0boOoOoOO0OoOO0OO0OOOOOboOOO
gdoooooooooOobooOoOoOooOooooooooooOoOobOboOoOoooooo
goooooooooooooooOobOoboOoDOOoOoOOUOOOODOOODOODOD
gooooooooooooOObOOoOo0o0oooooooooooOOobboboboooo
goooooooooooboo0ooooooooooooooooboboooOoooo
goboooooooobooboooooooooooboboOoobooOoboboOoboOoooo
gooooooooooOoOobooooooooooooooooOOobObooboooo
mRNAOOOOOOOOOOODOOOOODODOO0O000O000O00O00000O0
gdoooooooooOobooOoooooooooooooooOoboboOoOoOoooo
goooooooooooOooooOOoObObOOoOoOooooooooooOObObOOoOoOoo
gooooooooooOoOoboo0o0o0ooooooooooooObooboboobo0ooo
o000 4000000000C0CO000C0O0O0O0C0OO0O0OOOOOCOOOOCGO
gdoooooooooobooooooooooooooooboOoboboOoOoooooo
goooooooOoOobooooOoOobo0o0oooooooboOobboO0oO0O0O000000zine
finger 0000000000000 DOOOOODOO

Gene duplication detection with frequent pattern analysis

YOSHIKO KONAKA, MUTSUMI FUKUZAKI !
MASAAKI YOSHIDA ,”2 KENTARO SHIMIZU ,13
ATSUSHI OGURA 2 and JUN SESE !

Gene duplication is one of the important events for the gain-of-function. The
reason is that mutation of one of the duplicated genes will not affect on the func-
tion of cells because the alternative duplicated gene will work and can keep the
cellular function. On the other hand, it is difficult to determine the duplicated
genes from gene sequences in non-model species because of the high similar-
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ities of gene sequences between duplicated genes. Therefore, most of known
duplicated genes have been found in species whose whole genome sequences are
known.

In this study, to avoid high cost and time consuming whole genome sequenc-
ing, we propose techniques to determine duplicate genes by using large amount
of mRNA sequences observed by next-generation sequencer and their mutation
positions. We applied frequent pattern mining technique for detecting mutated
regions, and the method allows us to compute gene sequence of the duplicated
genes and mutated positions from closely related species. In this paper, we ap-
plied the algorithm for four different mollusks data observed by next-generation
sequencers, and successfully predicted more than hundred duplicated genes, in-
cluding zinc finger protein whose both sequences and functions are diverged
from related species.
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