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The translation inactivation in the pseudogenization process of chloroplast genes
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Plants have evolved in the direction of decreasing chloroplast genes. It remains u
nclear the pseudogenization process of chloroplast genes. In many higher plants, the gene for chloroplast
ribosomal protein S16, rpsl6, is encoded not only by the nuclear genome but also by the chloroplast genome
. Thus, it is possible that the pseudogenization of chloroplast rpsl6 gene is in progress. In this study,
we found that the rpsl6 gene in tobacco chloroplasts is well transcribed and its transcript is correctly s
pliced, but mRNA is not translated. Furthermore, we determined the cis-regulatory element for translation
inactivation of rpsl6 mRNA in tobacco chloroplasts. From these results, the translation inactivation may b
e the one of the triggers to become the pseudogenes in the chloroplast genome.

in vitro



3000

130
6
MRNA Shine-Dalgarno SD
MRNA
SD 30%
30S
S16 rpsl6
S16
rpsl6
S16
rpsl6
rpsl6
5
5 UTR AUG
rpsl6
mMRNA

MRNA

MRNA

rps16
rps1é6

S16
S16

in vitro
rps16 mRNA

S16

S16

rps16 mRNA
rps16 mRNA
in vitro
rps16 mRNA

rps16 mRNA

rps16 mRNA

rps16 mRNA

rps16 mRNA
rps16 5 UTR
genel0 5’ UTR
MRNA in vitro

rps2 5’
UTR T7



MRNA
rps2 5 UTR  T7 genel0 5
UTR invitro
5 UTR
rps16 mRNA
rps16 5 UTR
rps16
MRNA 5 UTR
rps16 mRNA
5 UTR GFP
mRNA rps165 UTR
rps165' UTR

T7genel0 5" UTR 1/1000

rps16 mRNA
rps16 mRNA
5 UTR
rps165’' UTR
rps165’ UTR
rpsi6 5 UTR
5 -106~-69
-27~+ 4

-58~-47 -46—-30

rpsl6
5'UTR -106~-69 -59~—-12

-59~-30 -59—~-47 5

UTR invitro
-106~-69

5 UTR
5 UTR
rps16 mRNA
-59~-47 13

Enami, K., Ozawa, T., Motohashi, N.,
Nakamura, M., Tanaka, K. and Hanaoka,
M. (2011): Plastid-to-nucleus
retrograde signals are essential for
expression of nuclear starch
biosynthesis genes during amyloplast

differentiation in tobacco BY-2
cultured cells. Plant Physiol. 157(1),
518-530.

DO1:10.1104/pp.111.178897

rps16 mRNA
55
2014 3 18—~20

S16 rps16 mRNA
36 2013

12 3—~6
S16 rpsl6

77

2013 9 13—~15

Nakamura, M. “ Chloroplast-encoded
rpslé  mRNA is  translationally
repressed in  tobacco.” 12th
International Colloquium on

Endocytobiology and Symbiosis (2013
Aug. 18-22, Halifax)

Nakamura, M. and Sugiura, M. “ The
expression of the gene for
chloroplast ribosomal priten S16 is
translationally repressed in
tobacco.” FEBS Congress 2013 (2013
Jul. 6-11, St. Petersburg)

rps16 mRNA

54 2013 3
21~24

rps16 mRNA

35 2012 12
11~14

Nakamura, M. and Sugiura, M.
“ Translation inhibition of rpsl6
mRNA in tobacco chloroplasts is
caused by the % untranslated
region.” Gordon Research
Conferences; Mitochondria and
Chloroplasts (2012 Jul. 29 - Aug. 3,
Smithfield)

ATG
53



2012 3 16

H~18
53
2012 3 16 H—18
rps16 mRNA invitro
53 2012
3 16 H~18

ATG

34
2011 12 13—~16

Analysis of the
gene for chloroplast 30S ribosomal
protein S16 in tobacco 34

2011 12 13—~16

ATG
83
2011 9 20—22
ATG
75 2011 9

17~19

Nakamura, M. and Sugiura, M. * rpsl6
gene in tobacco chloroplasts is well
transcribed and its transcript is
correctly spliced, but mRNA is not
translated” The EMBO Meeting 2011
(2011 Sep. 10-13, Vienna)

@
NAKAMURA, Masayuki



