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Establishment of hornwort model system for land plant evo-devo studies
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Hornworts are one of brzophyte group, which locates at an important
phylogenetic position in land plants. However the molecular genetic approaches or evo-devo research
in hornworts were not well studied yet, because a hornwort model system was not available like other
bryophyte groups, a moss Physcomitrella patens a liverwort and Marchantia polymorpha.
We tried to establish a hornwort model system using a hornwort species, Anthoceros agrestis, which
can be induced all developmental stages of the life cycle within 3 months under experimental
condition. As the results, we established stable transformation technique via Agrobacterium,
generated Anthoceros agrestis draft genome assembly with paired-end library, and perform RNA
sequencing using the gametophyte tissue. Also we found KNOX, LFY, and WOX genes, which were
identified as sporophyte developmental genes in the moss Physcomitrella patens. We isolated promoter
regions of these genes for further expression analysis.



(Qiuetal., 2006)

(n)
(2n)

Anthoceros agrestis

Anthoceros agrestis

Anthoceros agrestis

RNA

RNA

(1)Anthoceros agrestis
Anthoceros agrestis
Agrobacterium
CaMV 35S
GUS
GUS

CaMV 35S

(2)Anthoceros agrestis
PacBio Anthoceros agrestis

Anthoceros agrestis

71Mb
(Sz6vényi et al., 2015)
131.6 Mb 25000
®
RNA
RNA
RNA
©)
Anthoceros agrestis
KNOX
LFY WOX
KNOX cDNA



< >

Qiu et al. (2006). The deepest
divergences in land plants inferred from
phylogenomic evidence. PNAS 103 (42)
15511-15516.

Szovényi et al. (2015). Establishment of
Anthoceros agrestis as a model species for
studying the biology of hornworts. BMC
Plant Biology 15:98

(2016). TALE

BSJ-review 7B: 66-77.

(2016).
preexisting gene regulatory
network
BSJ-review 7B: 47-54.
John L. Bowman, Keiko Sakakibara,

Chihiro Furumizu, and Tom Dierschke (2016).
“ Evolution in the Cycles of Life.”
Annual Review of Genetics 50: 6.1-6.22.

Hoichong Karen Yip, Sandra K. Floyd,
Keiko Sakakibara, and John L. Bowman
(2016). *“ Class [Ill1 HD-Zip activity
coordinates leaf development in
Physcomitrella  patens.” Dev  Biol
419(1):184-197.

Keiko Sakakibara (2016).
“ Technological Innovations Give Rise to
a New Era of Plant Evolutionary
Developmental Biology.”  Advances in
Botanical Research 78: 3-35.

Chihiro Furumizu, John Paul Alvarez,
Keiko Sakakibara, and John L. Bowman
(2015). Antagonistic Roles for KNOX1 and
KNOX2 Genes in Patterning the Land Plant
Body Plan Following an Ancient Gene
Duplication. PLOS Genetics 11: eel004980

Keiko Sakakibara, Pascal Reisewitz,
Tsuyoshi Aoyama, Thomas Friedrich, Sayuri
Ando, Yoshikatsu Sato, Tomoaki Nishiyama,
Yosuke Tamada, Yuji Hiwatashi, Tetsuya
Kurata, Masaki Ishikawa, Hironori Deguchi,
Stefan A. Rensing, Wolfgang Werr, Takashi
Murata, Mitsuyasu Hasebe, and Thomas Laux
(2014). " WoX13-like genes are required
for the initiation of apical stem cells
from differentiated leaf cells in the moss
Physcomitrella  patens.” Development
141:1660-1670.

(2014).

33(8):
872-877.

10
Keiko Sakakibara, Emiko Yoro, Tomomi
Nakagawa, Eftychios Frangedakis, Masaki
Shimamura and Tomoaki Nishiyama (2017).
“ Making new bryophyte model system using

genome sequencing and transformation
technique” 65th NIBB conference
(2016).
80
(2015).
KNOX
17

Keiko Sakakibara (2015). “ Evolution of
the alternation of generations in land
plants” Botany 2015

(2015).
KNOX2
NGS
(2015).
“ Identification of downstream genes of
KNOX2 transcription factor that regulates
alternation of generations 1in land
plants” 56
John L. Bowman (2014).
KNOX
78
(2014)
43
(2014). KNOX
16

Keiko Sakakibara, Pascal Reisewitz,
Tsuyoshi Aoyama, Thomas Friedrich, Sayuri
Ando, Yoshikatsu Sato, Tomoaki Nishiyama,
Yosuke Tamada, Yuji Hiwatashi, Tetsuya
Kurata, Masaki Ishikawa, Hironori Deguchi,
Stefan A. Rensing, Wolfgang Werr, Takashi
Murata, Mitsuyasu Hasebe, and Thomas Laux
(2014) * WOX13-I1ike genes are required for
reprogramming of leaf and protoplast cells
into stem cells in the moss Physcomitrella
patens’ 47

1
(2016).

2014



2014

(2017).
92
http://ww_brh_co.jp/seimeishi/journal/
092/research/2.html

€Y
SAKAKIBARA, Keiko

@
®
*
FRANGEDAKIS, Eftychios

(PD)



