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The analysis of the Marchantia polymorpha cape-edited lines strongly
suggests that CAPE is involved in sperm flagellar motility and that cAMP may act as a regulator of
sperm motility. We have also isolated CAPE from ginkgo, cycad, and hornwort and clearly demonstrated

that CAPE is conserved in streptophytes that reproduce via motile sperms. Furthermore, this
research project has demonstrated that cAMP may have a common function as a regulator of flagellar
motility throughout the living organisms.

CAMP



Caz+

cCNMP cAMP
cGMP Caz*
cAMP (Moutinho et al 2001 PNAS)
(Ehsan et al 1999 FEBS lett)
cAMP adenylyl cyclase; AC Gehring and Turek
2017 Front Plant Sci CAMP
cAMP
AC
Kasaharaet al 2016 Sci Rep AC cAMP cAMP
phosphodiesterase; PDE CAPE (combined AC with PDE)
CAPE AC AC
cAMP CAPE
CAPE [ T PoE
CAPE C AC N PDE
AMP cAMP
cAMP
cAMP CAPE CAPE
CAPE
CAPE cAMP
cAMP
cape
CAPE CAPE-PDE
1 cape
CRISPR/Cas9 CAPE
AC 2 RNA
CAPE CAPE C
cape
2 cape
CAPE
3 CAPE
CAPE cDNA RT-PCR
5'-RACE 3'-RACE cDNA
CAPE
cDNA CAPE AC PDE
4 CAPE-PDE
CAPE PDE (MpCAPE-PDE)
pColdl MpCAPE-PDE His-tag

MpCAPE-PDE



1 cape

Tak-1 2 Tak-2 2
cape AC CAPE
AC cape
cape
SEM
cape
cAMP
cape CAPE-citrine
citrine
2 CAPE
CAPE cDNA CAPE
1240 Genbank accession: BCL77501.1 CAPE 1259 Genbank
accession: BCL77500.1 CAPE 1252 Genbank accession: BCL77499.1
CAPE
OneKP CAPE
RNA RT-PCR CAPE cDNA CAPE
3319 3371 2 cDNA Genbank accession: LC588318.1, LC588319.1
5-RACE 5'
PDE AC cDNA PDE AC
CAPE
CAPE
CAPE
CAPE
CAPE
CAPE CAPE
CAPE
CAPE
3 CAPE-PDE
CAPE PDE (MpCAPE-PDE)
MpCAPE-PDE MpCAPE-PDE cAMP Km
30 uM Vhmax 5.8 nmol mint mg? PDE Mg2+
Caz+ Mg2+ 3.5 Caz*
PDE IBMX (3-isobutyl 1-methylxanthine)

MpCAPE-PDE PDE PDE PDE



2 2 0 0

Hayashida Yuta Yamamoto Chiaki Takahashi Fumio Shibata Aika Kasahara Masahiro 135

Characterization of the cAMP phosphodiesterase domain in plant adenylyl cyclase/cAVP 2022
phosphodiesterase CAPE from the liverwort Marchantia polymorpha

Journal of Plant Research 137 144

DOl
10.1007/s10265-021-01359-4

Yamamoto Chiaki Takahashi Fumio Ooe Yosuke Shirahata Haruto Shibata Aika Kasahara Masahiro 11

Distribution of adenylyl cyclase/cAMP phosphodiesterase gene, CAPE, in streptophytes 2021
reproducing via motile sperm

Scientific Reports -

DOl
10.1038/s41598-021-89539-2

CAMP CAPE

85

2021

CAMP CAPE

62

2021




CAMP CAPE

84

2020

CAMP CAPE

83

2019

CAMP CAPE

83

2019

Chiaki Yamamoto, Fumio Takahashi, Yousuke Ooe, Haruto Shirahata, Aika Shibata, Noriyuki Suetsugu, Takayuki Kohchi and

Masahiro Kasahara

Characterization of plant cyclic AMP function in Marchantia polymorpha

Marchantia Workshop 2019

2019




CAMP

2019 8

2019

AMP

60

2019




