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Production of stress-tolerant wheat by chloroplast transformation
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Chloroplast transformation technology has been developed for Solanaceae crops
such as tobacco. In order to obtain the first transplastomic wheat, we applied this technology to wheat.
We tried to produce the transplastomic wheat that is tolerant to abiotic stresses such as strong light
and drought. Since the plant often produces harmful reactive oxygen species under abiotic stresses, we
wanted to make an over expresser of chloroplast ascorbate peroxidase. Apx gene encoding ascorbate
peroxidase was cloned into wheat chloroplast transformation vectors, and vector DNAs were delivered to
the immature embryo-derived callus by the particle bombardment system, then recombinants were selected on
the plate containing antibiotics. Although about 54,000 immature embryos were prepared and used in the
experiment, no transformant was obtained.

plant organelle genetics

wheat chloroplast transformation apx stress-tolerance



13%

5%

82% Slater et al. 2003
ROS
ROS
ROS
(Kwon et al. 2002 )

Svabetal. 1990 2000

e.g. Reddy

et al. 2002

e.g.
Millan et al. 2003

15
Cuietal. 2011
He 2012
1
ROS

apx

Bobwhite
Fielder
12
5
11
70
2,4-D 2mg/L LS
25
10mg/L



AgNO;:10mg/L

apx
RT-PCR RT-PCR
RNA
NBRP
CDNA apx
AK099201
AB042230
DNA
rbcl-ycf4
23SrRNA-ndhH
rps12-16SrRNA
3
aadA
nptlli
2 SGFP
6 3 X2
2
24 5 7
SGFP apx
82 I
I
2.
DNA 0.6u m
PDS1000-He BioRad
1 50
6 4
191

38

2
Fielder 3
7,600

DNA PCR

Bob white

2012 - ~2014

4 4
Bob white
Fielder 2,600
5 4

0.6p m
GLK
Bob Fielder
white
2012 2,442 - -
8,400 | - -
4,783 | 4,900 | -
15,625 | 4,900 | -
2013 1,828 | 664 -
11,353 | - -
13,181 | 664 -
2014 8,953 | 2,120 | -
6,619 2,653
15,572 | 2,120 | 2,653
44,378 | 7,684 | 2,653
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