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Nitrogen is one of the macronutrients of plants and improving the nitrogen
use efficiency in plants is important for the sustainable agriculture system. It is thought that
plant can monitor the cellular nitrogen status, which is required to response drastic changes of the

nitrogen metabolic flows rapidly. However, the mechanism has not yet to been elucidated. Here, we
found a chloroplastic ACR11 protein as a novel regulator of the plant®s nitrogen metabolism. Our
study revealed that ACR11 controled the nitrogen assimilation via a direct interaction with
Fd-GOGAT. Given two ACT domain in ACR11, ACR1l may act as a nitrogen sensor.



GS [/
GOGAT
Nmril ACR11
Fd-GOGAT
ACR11 ACT
ACR11
Fd-GOGAT
acrll

Fd-GOGAT

Fd-GOGAT
1/4
ACR11 Fd-GOGAT
1)ACR11
2)
(HACR11
acrll
Fd-GOGAT
ACR11
Fd-GOGAT
ACR11
Fd-GOGAT
Fd-GOGAT
Fd-GOGAT

acrll

Fd-GOGAT

Fd-GOGAT
Fd-GOGAT
acrll
Fd-GOGAT
2 ACR11 Fd-GOGAT
Fd-GOGAT
ACR11
Fd-GOGAT
ACR11
Fd-GOGAT
GOGAT
Fd-GOGAT
ACR11
Fd-GOGAT  ACR11
(HACR11
Fd-GOGAT
acrll Fd-GOGAT
ACR11 Fd-GOGAT
acrll
Fd-GOGAT
ACR11
Fd-GOGAT
High CO: acrll
Fd-GOGAT High
CO2
ACR11
Fd-GOGAT
Fd-GOGAT
ACR11
Fd-GOGAT
acrll
Fd-GOGAT mRNA



ACR11 Fd-GOGAT
ACR11 Fd-GOGAT
acrll
ACR11 Fd-GOGAT
30
ACR11
Fd-GOGAT
acrll
Fd-GOGAT
Fd-GOGAT
mRNA
ACR11
Fd-GOGAT
Fd-GOGAT  Glul Gluz
Glul
gPCR
acril
Glul Gluz
5 10
Glul
Glu2
Glul
ACR11 Glul
Fd-GOGAT
acril
acril
ACR11  ACT
ACR11
ACR11 ACT GInD
acrll

ACR11

Fd-GOGAT

2016
Takabayashi et al. 2016
2 ACR11 Fd-GOGAT
Synechocystis sp.
PCC6803 Fd-GOGAT
RubisCO 35S
acrll
Preliminary
acrll
ACR11  Fd-GOGAT
GS
acrll
Fd-GOGAT
acrli
fd-gogat
fd-gogat
9
Furukawa R, Kunugi M, Ilhara K,

Takabayashi A, Tanaka A 2017
Complete Chloroplast Genome Sequence
of the Early-Divergent Green Alga
Palmophyllum crassum. Genome Announc. ,
5(10), (e01745-16), doi:
10.1128/genomeA.01745-16

Bai L, Fujishiro T, Huang G, Koch J,
Takabayashi A, Yokono M, Tanaka A, Xu
T, Hu X, Ermler U, Shima S (2017)
Towards artificial methanogenesis:
biosynthesis of the [Fe]-hydrogenase
cofactor and characterization of the
semisynthetic hydrogenase. Faraday
Discuss. doi: 10.1039/C6FD00209A

Takabayashi A, Takabayashi S,
Takahashi K, Watanabe M, Uchida H,




Murakami A, Fujita T, lkeuchi M, Tanaka
A (2017) PCoM-DB Update: A Protein
Co-Migration Database for
Photosynthetic Organisms. Plant Cell
Physiol ., 58(1), (el0), doi:
https://doi.org/10.1093/pcp/pcw219

Takabayashi A, Niwata A, Tanaka, A
(2016) Direct interaction with ACR11
is necessary for post-transcriptional
control of GLU1-encoded
ferredoxin-dependent glutamate
synthase in leaves. Sci. Rep., 6,
(29668), doi:10.1038/srep29668

Ishikawa N, Takabayashi A, Noguchi K,
Tazoe Y, Yamamoto H, von Caemmerer S,
Sato F, Endo T (2016) NDH-Mediated
Cyclic Electron Flow Around
Photosystem 1 1is Crucial for C,
Photosynthesis. Plant Cell Physiol.,
57(10), (2020-2028), doi:
https://doi.org/10.1093/pcp/pcwl2?

Kunugi M, Satoh S, Ihara K, Shibata K,
Yamagishi Y, Kogame K, Obokata J,
Takabayashi A and Tanaka A (2016)
Evolution of Green Plants Accompanied
Changes in Light-Harvesting Systems.
Plant cell Physiol ., 57(6),
(1231-1243), doi: 10.1093/pcp/pcwi7l.

Maekawa S, Takabayashi A, Huarancca R
T, Yamamoto H, Tanaka A, Sato T,
Yamaguchi J (2015) Pale-green
phenotype of atl3latl6 double mutant
leaves is caused by disruption of
5-aminolevulinic acid biosynthesis in
Arabidopsis thaliana, PLoS One, 10,
(e0117662) doi:
10.1371/journal .pone.0117662.

Yokono M, Takabayashi A, Akimoto S,
Tanaka A (2015) A megacomplex composed
of both photosystem reaction centres
in higher plants. Nature
Communications, 6, (6675), doi:
10.1038/ncomms7675.

Takahashi K, Takabayashi A, Tanaka A,
Tanaka R (2014) Functional analysis of
light-harvesting-like protein 3
(LIL3) and its light-harvesting

chlorophyll-binding motif in
Arabidopsis. The Journal of Biological
Chemistry, 289, (987-999), doi:
10.1074/jbc.M113.525428

3
2016
ACR11
2017 3 16 18

2016

2016 3 18 20

2015 Comprehensive
detection of chloroplastic protein
complexes revealed the novel regulator
of nitrogen metabolisms

2015 3 16 18

220-221, (2015)

347-353, (2015)

http://www. lowtem.hokudai .ac. jp/plantad




apt/

€Y
TAKABAYASHI ~ ATSUSHI
90546417
@
®

*



