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Comprehensive understanding of the control of methionine biosynthesis and seed
storage

Naito, Satoshi
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Cystathionine gamma-synthase (CGS) catalyzes the first committed step of
methionine biosynthesis in higher plants. CGS is not an allosteric enzyme, and its activity Is
feedback-regulated in response to S-adenosylmethionine during translation of CGS1 mRNA that codes
for CGS. S-adenosylmethionine causes a specific translation arrest, which is coupled with CGS1 mRNA
degradation. This study aims to unveil unknown regulation, other than the above-mentioned regulation

during translation, governing the control of methionine accumulation plants. CGS1 is nuclear
encoded and CGS acts after being transported to chloroplasts. Stability of CGS protein in
chloroplasts was found to be changed in response to methionine feeding as well as light/dark
conditions.



Lys 4——————
ATP Thr « X% O-KRKKELY >
I mto2Z R . . |
S- AdoMet i l DRIFAZ—r-5—F
lle (CGS)
VAGFAZY
to1%y
Met mtol1ZR
mto3ZR
S-TTF/IIWAFAZ (SAM)
/ * \\\A

AFIUE TFL RUTEY

mto
1970-80
Y- CGS
CGS
mto
mto2 mto3 AdoMet mtol

CGS CGS1 MRNA

MTO1 CGS

Chiba et al., Science 286: 1371-4, 1999; Ominato, et

al., J. Biol. Chem. 277: 36380-6, 2002 Lambein et al., Plant

Cell Physiol. 44: 893-900, 2003

CGS1I mRNA AdoMet

MTO1 Ser-94
Onouchi et al., Genes Dev. 19: 1799-810, 2005
1980

mto2 mto3
AdoMet Chiba et al., Proc. Natl. Acad. Sci. USA 100: 10225-30,
2003 AdoMet

AdoMet



CGS1

CGS1 CGS
CGS
CGS1
CGS
1
CGS1
2 CGS1
in-frame
2
CGS N 173
MTO1
MTO1

Hagiwara-Komoda et al., Plant Cell Physiol. 55: 1779-1792, 2014
CGS

©)

mtol,
mto2, mto3 mto
D
CGSL
LUC Kozak
LUC CGS1 5-UTR

4 LUC



AdoMet

AdoMet
AdoMet CGS1
AdoMet
Chiba et al., Proc. Natl. Acad. Sci. USA 100: 10225-30, 2003
CGS1L AdoMet
CGS1I mRNA
CGS1
AdoMet CGS1I mRNA
CGS1I mRNA
LUC RLUC 2 CGS1
in-frame
2
mtol-1
mtol-1 CGS1L
Chibaet a., Science, 286: 1371-1374, 1999
mtol-1
2
mtol-1
AdoMet CGS1L mRNA
CGS1 mRNA
CGS1L
@
CGS Immuno-blot
CGS

CGS C



CGS N

Immuno-blot
CGS

N

Hagiwara-Komoda et al., Plant Cell Physiol. 55: 1779-1792, 2014

CGS N
AdoMet CGS1
AdoMet
CGS
3
mto

Inabaet a., Plant Physiol., 104: 881-887, 1994

M2

70 2
10

w o

2019 3

41

mtol-1

2018

CGS

12

CGS

60

CGS



3. Takamatsu, S., Imamichi, T., Yonezawa, S., Kusumoto, N., Onouchi, H., Yamashita, Y.,
and Naito, S. Involvement of the exit tunnel constriction region in nascent
peptide-mediated ribosome stalling in Arabidopsis. International Symposium
“Proteins: From the Cradle to the Grave”, Ohtsu, August, 2018.

0

http://1ab.agr.hokudai.ac.jp/arabi/index._html

¢y

@

Hirai, Masami



