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The project, named "Elucidation of molecular mechanism of macroevolution”
can b e divided into two parts. One is about the contribution of transposable elements which were
inserted into genomes on macroevolution. We elucidated the enhancer of Wint5a responsible for
making the secondary palate can be divided into three parts, each of which was inserted into the
genome at the different time of evolution and played a different role in its function.

The second is about what the fighting is. The fighting is the important and conserved behavior of
animals because a population led by a strong boss can survive more easily. Using a fighting fish
pair, we elucidated that the transcripts of two individuals of a fighting pair are synchronized.
This is a very interesting and new discovery.

RNA-seq



1)AmnSINEL AS3 9

Wint5a
2
AS021 AmNSINEL, X6b_DNA, MER117
Satb2 2) AMNSINEL
Ctip2 Lmo4
KO , X6b_DNA
NPY  TAGL VERLLT
AS3_9 3)AnnSINEL
Wint5a
AS3 9
DNA
4)
60
mouth-locking
5)
Wintb5a
RNA-seq
SINE Wintba
PLosGenet. 2016
RNA-seq

8

Visual adaptation in Lake Victoria

cichlid fishes: depth-related variation
SINE of color and scotopic opsins in species

from sand/mud bottoms

Y Terai, R Miyagi, M Aibara, S Mizoiri,

H Imai, T Okitsu, A Wada, ...N.Okada,



Y.Terai
BMC  evolutionary
200(2017)

biology 17 (1),

Laterality is universal among fishes but
increasingly cryptic among derived
groups

M Hori, M Nakajima, H Hata, M Yasugi, S
Takahashi, M Nakae, ...N.Okada,
Zoological science 34 (4), 267-274(2017)

Solution  structure of a reverse
transcriptase recognition site of a LINE
RNA from zebrafish

M Otsu, M Kajikawa, N Okada, G Kawai

The Journal of Biochemistry 162 (4),
279-285(2017)

Evolution of Shh endoderm enhancers
during morphological transition from
ventral lungs to dorsal gas bladder

T Sagai, T Amano, A Maeno, T Kimura, M
Nakamoto, Y Takehana, ...N. Okada, ,,,
Nature communications 8, 14300 (2017)

Multiple episodic evolution events in

VIR receptor genes of East-African
cichlids
M Nikaido, H Suzuki, Y Satta, SI

Mzighani, C Sturmbauer, ...N. Okada
CHEMICAL SENSES 41 (9), E259-E259(2016)

Coordinately co-opted multiple
transposable elements constitute an
enhancer for wntba expression in the
mammalian secondary palate

H Nishihara, N Kobayashi, C Kimura-
Yoshida, K Yan, O Bormuth, Q Ding, ...N.
Okada

PLoS genetics 12 (10), 1006380 (2016)

Molecular developmental mechanism in
polypterid fish provides insight into
the origin of vertebrate lungs

N Tatsumi, R Kobayashi, T Yano, M Noda,
K Fujimura, N Okada, M Okabe

Scientific reports 6, 30580 (2016)

MetaSINEs: broad distribution of a novel
SINE superfamily in animals

H Nishihara, F Plazzi, M Passamonti, N
Okada

Genome biology and evolution 8 (3), 528-
539 (2016)

mechanism

Genetic underlying the

parallel evolution of lip thickness in
east African cichlids

M Nikaido, N Okada

GENES & GENETIC SYSTEMS 90 (6), 377-
377(2015)

Distinct functions of two olfactory
marker protein genes derived from
teleost-specific whole genome

duplication

H Suzuki, M Nikaido, K Hagino-Yamagishi,
N Okada

BMC evolutionary biology 15 (1), 245
(2015)

LINE retrotransposition and host DNA
repair machinery

K Yamaguchi, M Kajikawa, N Okada

Mobile genetic elements 5 (6), 92-
97(2015)

Determining the position of storks on
the phylogenetic tree of waterbirds by
retroposon insertion analysis

T Kuramoto, H Nishihara, M Watanabe, N
Okada

Genome biology and evolution 7 (12),
3180-3189 (2015)

A microsatellite-based genetic linkage
map and putative sex-determining genomic
regions in Lake Victoria cichlids

Y Kudo, M Nikaido, A Kondo, H Suzuki, K
Yoshida, K Kikuchi, N Okada

Gene 560 (2), 156-164 (2015)

Integrated mechanism for the generation
of the 5 junctions of LINE inserts

K Yamaguchi, M Kajikawa, N Okada

Nucleic  acids research 43 4,
2487(2015)

2

Mechanism of genome diversification by
amplification of SINEs with the CTCF
binding site

T Tsukui, K Kurokawa,
Hirakawa, N Okada

H Nishihara, M



GENES & GENETIC SYSTEMS 90 (6), 407-  (4)
407(2015)

What is fighting? Analysis of its
neurogenomic state

N Okada

GENES & GENETIC SYSTEMS 91 (6), 366-
366(2016)

1
2017
O
O
o
OKADA, NORIHIRO

60132982

@
(NISHIHARA, HIDENORI)

10450727

®

NIKAIDO, MASATO

70432010



