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Lanthanides-dependent_regulation of metabolic enzymes in the plant symbiosis
methylotrophic bacteria.
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Methanol emissions from plant leaves are estimated to exceed about 100
million tonnes per year on a global basis. Methylotrophic bacteria belonging to the genera
Methylobacterium and Methylorubrum have various mechanisms to efficiently utilize that of methanol
from plants as an energy and carbon source.

In this study, we tried to clarify the bacterial mechanism of environmental recognition accompanied
by plant growth, and the means of efficiently obtain methanol by promoting plant growth.

Methylotroph



1
(PQQ)
¢ D
Methylorubrum extorquens AM1
(MDH) 3
MxaF I Ca* 1
XoxF1  XoxF2 MDH
MDH
La®( ), Ce*( ), Pr¥, Nd*
La®* Ce*
10~500 nmol/g dry-soil La®* Ce*
(Plant growth-promoting bacteria, PGPB)
( )
PGPB
Bradyrhizobium diazoefficiens USDA110
XoxF MDH 1
XoxF1
C0,

Bradyrhizobium



MDH
Methylorubrum
Methylorubrum
Methylorubrum
MxaF 1 3 MDH
Methylorubrum
His-tag XOxF1, xoxF2
tag
M. extorquens AM1  xoxF1
DsRed? XoxF1  XoxF2
XoxF1 XOXF2
extorquens AM1
extorquens AM1
XoxF1 XoxF2
MDH XoxF1

XOXF2

dsRed?

XoxF2
87 %

XoxF

MDH

XoxF1, XoxF2
Ding

MDH



XOXF]. XOXF2 ,§4soiuccinic acid A§450£Aethan0|
O 4000 T © 4000 1
23500 23500 I
‘5 3000 53000
2 2500 2 2500
~2000 2000
>
XOxF1 XOXF2 5 1500 g 1500
1000 81000
£ 500 £ 500 |—‘_|
[ 0 T o
anxF 1 anxFZ PxoxF 1 anxFZ
La®
2 XoxF1 XoxF2
30 pM
( 2 XoxF1
XoxF2
XoxF1
XoxF1
XoxF1 XoxF2
La® 30 uM
a u « 3
XoxF1
24
72 XoxF2
Succinic acid Methanol
—5000 2 35000 2
£4500 . 18 4500 \ 1.8
XoxF1 S4000 16 | Sa000 1.6
£3500 1.4 g %3500 % 1.4 2
23000 P~ 12 & £3000 125
E o = > a
F 2500 ~a 15 2500 1 F
48 2000 08 S 22000 080
é 1500 065 21500 062
£ 1000 04 1000 A 04>
= 500 1 0.2 é 500 1 | g 0.2
Lo 0 0 0
XoxF1 24 48 72 24 48 72 96
Cultivation time (h) Cultivation time (h)
XoxF2
3 XoxF1 XoxF2 1, XoxF1, mm; xoxF2
La®
Succinic acid Methanol
XoXFL  XOxF2 2 5000 3500
S 4500 A a
a
S 4000 %4000
2 3500 5 3500
5 2
3 3000 £ 3000
£ 2500 = 2500
< 2000 32000
G 1500 @ 1500
2 1000 £ 1000
£ 5o = 500
—J
[ o L o4
oM 1M 10 uM 30 uM ouM 1uM 10 uM 30 uM
L8.3 + Lad+-concentration La3+-concentration
4 La%* XoxF1 XoxF2 Pxoxet; T Proxer, 8
XoxF1 XoxF2
( 9 XoxF1
La®*
XoxF2
La** La** 30 uM

XoxF1



X0oxF2 La®

M. extorquens AM1  xoxFl1 XOXF2
MDH XoxF1
XoxF2 La®
XoxF2 30 pM
XoxF1 XoxF2
XoxF1 M. extorquens AM1 XoxF2

M. extorquens AM1 MDH



2 2 0 2

Masuda Sachiko Suzuki Yutaka Fujitani Yoshiko Mitsui Ryoji Nakagawa Tomoyuki Shintani 3

Masaki Tani Akio

Lanthanide-Dependent Regulation of Methylotrophy in Methylobacterium aquaticum Strain 22A 2018

mSphere e00462 17
DOl

10.1128/mSphere.00462-17

Lun Wanga, Soya Suganumab, Ayumi Hibinob, Ryoji Mitsuic, Akio Tanid, Takashi Matsumotoe, Akio 130

Ebiharaa,b, Nanung Agus Fitriyantof, Ambar Pertiwiningrumf, Masaya Shimada, Takashi Hayakawa,

Tomoyuki Nakagawa

Lanthanide-dependent methanol dehydrogenase from the legume symbiotic nitrogen-fixing bacterium 2019

Bradyrhizobium diazoefficiens strain USDA110

Enzyme and Microbial Technology 109371

DOl
10.1016/j -enzmictec.2019.109371

11 3 1

Methylobacterium extorquens AM1

2018

XoxF1

2018




2018

Methylobacterium extorquens AM1

2017

2017

Acidomonas

2018

2018

Lactobacillus plantarum 22A-3

69

2017




Arthrobacter sp. YM1

C1

2019

Methylorubrum

2020

2020

(Nakagawa Tomoyuki)

(Tani Akio)




