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Evo-Devo view on the origin of the chordate
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Chordate is well distinguished animal taxa. They have notochord as a common
feature, but their sister group, echinoderms and hemichordates do not. This suggests that notochord
is a novel feature gained by the chordate common ancestor. Brachyury gene is known as the master
gene of notochord development, but it is also shared by non-chordate animals. In non-chordate
invertebrate species, Brachyury is expressed in blastopore or stomodeum. On the other hand, typical
chordates express this gene in blastopore as well as dorsal archenteron. Axial part of dorsal
archenteron continues to express Brachyury gene, and differentiates into notochord. This indicates
that the chordate common ancestor alternated Brachyury expression pattern, and thus acquired
notochord. To understand how chordate ancestor acquired this novel expression pattern, we focus on
Brachyury enhancer activity of amphioxus, the most basal chordate.



(Evo-Devo)

(Harvey et al. 2010, Satoh et al.
2014)
T-box
Brachyury (T)

T-box

Brachyury
(Satoh, 2003)
Brachyury
450

(Takahashi et al. 2010,
Hotta et al. 2008)
Brachyury

(Satoh et al. 2012)

Primary Brachyury

( )

Secondary Brachyury (
)

HRRY

XROLY N FAHTHL v A5 H

= Ny
¢ -
; C¢ { &

RE T R BEREY EREM HHEBY

FAT)a—NIRGE

Deuterostomes £ Q&)

(
) ( )
RNA-Seq
(
) ( ) ( )
( ) ( )
Primary( )
Secondary/( )
Brachyury
ChIP-Seq Brachyruy
Brachyury



RNA-Seq

Brachyury

Primary

Secondary Brachyury

Primary/( )
Secondary/( )
ChIP-Seq

Brachyury

[RIRER ks BHFEH
REZEY - FREY *
Brachyury 1
RERTZRL
“primary” “Secondary”
Braxy h7—7 Bra Xy h7—7
HREY * *
Brachyury 1 Brachyury 1
IRBRTCRL ERER

€))

RNA-Seq

RNA-Seq
RNA-Seq

Brachyury

Brachyury

@
Brachyury

Brachyury

(Takahashi et al.1999;2005)

Primary/( )

Brachyury

Secondary/(

)



Brachyury

Brachyury
Brachyury
Brachyury
Brachyury
Brachyury
=HiFEs——=e-h
BfBraz BfBrat
# 3 & Da A Brachyuny DR SR
(3) Brachyury
ChIP-Seq
Brachyury
ChIP-Seq
GFP
Brachyury
(Ci-Bra)
ChlP
Ci-Bra
PCR ChiP
( )
( ) ( )

( ) Brachyury

Brachyury
(ChIP)
ChIP-Seq
Brachyury
ChP-Seq
1

Jun Inoue, Yuuri Yasuoka, Hiroki Takahashi,
Noriyuki Satoh, The chordate ancestor
possessed a single copy of the Brachyury
gene for notochord acquisition. Zoological
Letters, , 3, 4. (2017). DOI
10.1186/s40851-017-0064-9.

5

Hitoshi Tominaga, Noriyuki Satoh, Naoto
Ueno, Hiroki Takahashi, Enhancer activities
of Amphioxus two Brachyury genes. 50th
Annual Meeting for the Japanese Society of
Developmental Biologists. (2017).

Hitoshi Tominaga, Naoto Ueno, Hiroki
Takahashi, Analysis of  Amphioxus
Brachyury enhancer activity.

(2016).

Hitoshi Tominaga, Naoto Ueno, Hiroki
Takahashi, Analysis of  Amphioxus
Brachyury enhancer activity. The 22nd
International Congress of Zoology, (2016).

Hitoshi Tominaga, Naoto Ueno, Hiroki
Takahashi, Analysis of  Amphioxus
Brachyury Cis-elements functions by using
Cionaintestinalis for understanding chordate
body plan evolution. International Tunicate
Meeting, (2015).

Brachyury
(2015).



(
) (2015) 188-195.

http://www_nibb.ac. jp/morphgen/summary/
lightbox/hoya.html

o

Takahashi Hiroki

40283585

*

Tominaga Hitoshi



