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Establishment of highly gene transcriptional
RNA in soybean

Yamada, Tetsuya

regulation mediated by artificial micro
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Artificial mircoRNA (amiRNA) was designed using the precursor sequence of the endo
genous soybean miRNA to suppress the expression of target gene efficiently in soybean plants. The construc
ted amiRNA precursor contains a complementary sequence to the transcript of target gene. Transgenic soybea
n plants expressing the amiRNA were generated to suppress the gene expression of seed storage protein. The

expression of these genes and accumulation of storage protein were significantly decreased in seeds of tr
ansgenic soybean. In addition, the function of glycosyltransferase gene for DDMP saponin, which is known t
0 be one of functional chemical compounds in soybean seeds, was characterized by the amiRNA expression sys
tem. | demonstrated that the knock-down system established in this study was useful for the functional ana

lysis of genes in soybean plant.

©

Glycine max amiRNA




@D
®
®
@

RNAs (miRNAS)
miRNAs(amiRNAS)
®
(&Y) miRNA amiRNA

gma-miR159a
@) miRNA
amiRNA

®

*

RT-PCR
SDS-PAGE
®)
DDMP
amiRNA
)
Q)
RT-PCR
DDMP
HPLC
@ MiRNA
amiRNA
gma-miR159a
7S
(D 7S
, (21 nt)
miRNA159a amiRNA
C D
1t PCR
amiR_F1 amiR-7S_R1 amiR-75_F3 amiR_R3
—> —> <«
—) (—cursnr gma-miR159a)
amiR-75_F2 amiR-75_R2
27 PCR
amiR_F1 amiR_R3
— ——

|

|

precursor amiR-7S

[>| Soybean 75 promater IA(HSF—lelmlnator H 355-Bar-polyA ’->]

pamiR-7S

H1 #4XBEEOmMRNAODIL—LAALE
amiRNARIRA I8 —DIEE

@
amiRNA
EHA105

TO



T1 T2
SDS-PAGE

7S

« 2

°
=
c
kDa 8 7S-amiR1-1 75-amiR2-17S-amiR5-1
98
64
50
36
22
16
6
Ll obithes -
‘- -
B - -— -
®2 75 R7)oEagELIzamiRNABEED
SDS-PAGEEHI T RATAWE
)
>
2 5000 -
c
S 4000 -
7]
7]
2 3000 -
o
>
o 2000 -
[
2
£ 1000 |
E 0 ok sk ek
Control 7S-A1  7S-A2 T7S-A5
— a¥Jai—vhERF
g
o 5000
c
S 4000
7]
7]
@ 3000
g
@ 2000
g
— sk
g 1000 "
] e
4 0
Control 78-A4 7S-A2 7S-A5
a'YTa1=vhEEF
o
3 25000
S 20000
2
3 15000
o
% 10000
2
£ 5000 . .
& 0 £
Control 7S-A-1 7S-A2 T7S-A-5

BHTA=vhEEF

®3 757 A7) ExZEELTzamiRNAE A D
BT FFRIRAEN

7S

RT-PCR

©
=
c
o]
]

S5SrRNAL &

a4 75507 % & ELTzamiRNAEED

JH¥uJovk
7S
amiRNA
amiRNA ( 9
amiRNA
amiRNA
©)) amiRNA DDMP
DDMP
Glyma08g19290
amiRNA
amiRNA
¢ 9
_ 16
@
E 14
= 12 -
[=]
@ 1
(/]
2 o8 -
o
= 06 |
E 04 - i > *k *k
802 - **
> sl Emnm
Control 13-1 25-2 30-1 32-1 52-1

K5 Glyma08g19290i& {5F D FIRARHT



mg/ 100 g DW

DDMP HPLC
( 6) amiRNA
DDMP
900
800
700
600
500
400
300
200
100
0
Control  13-1 25-2 30-1 32-1 52-1

M6 WEEGBRAIZEITADDMPHR=IVEE

DDMP
DDMP
« D
100.0%
90.0% ]
80.0%
70.0%
60.0% s
50.0% ** %
40.0% *k
30.0%
20.0% ' I I
10.0%
0.0%
Control 131 252 30-1 321 52-1

7 MEBRBRECETEH5L/—REREIC

SLDDMPH RV DEHE
Glyma08g19290

DDMP
DDMP

amiRNA

T Yamada, K Takagi, M Ishimoto (2012)
Recent advances in soybean
transformation and their application
to molecular breeding and genomic

analysis. Breeding Science 61: 480-494.

DOI: 10.1270/jshbs.61.480
Zhengjun Xia, Satoshi Watanabe,
Tetsuya Yamada, Yasutaka Tsubokura,
Hiroko Nakashima, Hong Zhai, Toyoaki
Anai, Shusei Sato, Toshimasa Yamazaki,
Shixiang Lii, Hongyan Wu, Satoshi
Tabata, Kyuya Harada (2012) Positional
cloning and characterization reveal
the molecular basis for soybean
maturity locus E1 that regulates
photoperiodic flowering. Proceedings
of the National Academy of Sciences of
the United States of America 109:
E2155-E2164. , DOI:
10.1073/pnas.1117982109

DDMP
25
10 12
DDMP
25 9 10
RNA -
25 3 28
(2012 )
P.40-57.



http://www._agr.hokudai .ac. jp/ikushu/ide
nshigen/

€Y
YAMADA TETSUYA

@

®



