(®)
2015 2018

Analysis of feruloylated arabinoxylan in gramineous cell wall
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Feruloylated arabinoxylan (FA-AX) has been known to contribute to the
mechanical strength and indigestibility of the above-ground organs of the Gramineae. In this study,
we analyzed accumulation of ferulic acid ester and tried to identify the genes which is responsible
for the synthesis of FA-AX in the sorghum internodes. Firstly, in order to establish the method for
genetic analysis, we examined conditions to generate transgenic sorghum plants. We revealed that
several pretreatments of immature embryos of sorghum are effective to generate transgenic sorghum.
Next, we analyzed accumulation of ferulic acid ester in cell walls of internodes. Our results
suggest that ferulic acid ester is accumulated during early stage of secondary cell wall formation

after ceasing cell elongation. Furthermore, we found at least six out of eleven candidate genes for
FA-AX synthesis were expressed in the growing internodes.



90

5

Cc4
(FA-AX)
FA-AX
FA-AX

FA-AX
FA-AX
(€D)
@

3cm 15cm

2050
2008
FA-AX
FA-AX 1%
FA-AX
1
FA-AX
10 15

Wu et al. (2014)

« D

3cm

(AIR) 10 20mg

M



(p-CA)

(PlantProbes )

(FA)

(3)FA-AX
FA-AX
transferases)

) RNAi

RNAI

@
43
4 (SILWET L-77)

43
21 4

43 21 4

15

@

0-3cm -
3-6¢m -
6-15

(p-CA FA)
p-CA

FA 2
LM12

0-3 cm

3 cm

(3)FA-AX
FA-AX
11
11

FA

LM12

AFT (arabinoxylanferuloyl

(Piston et al. 2010)

PCR

300bp

15

PANDA
@
1
Hyg / (%)
4°C + + +
+ + + + + +
0 15 21 0 min 15 21 0 15 21
(43 )|min min min min - min |min - min  min
1 0/38 0/56 0/20(0/61 1/32 0/51|1/72 0/33 3/68
(0.0) (0.0) (0.0)f(0.0) (3.1) (0.0)|(1.4) (0.0) (4.4)
2 0/50 0/50 0/34]0/21 0/64 0/53]0/37 3/48 0/48
(0.0) (0.0) (0.0)|(0.0) (0.0) (0.0)[(0.0) (6.3) (0.0)
3 0/65 0/35 0/62(0/28 1/56 1/20|0/48 0/38 0/44
(0.0) (0.0) (0.0)f(0.0) (1.8) (5.0)|(0.0) (0.0) (0.0)
2 0/45 0/9 0/87 0/32]0/41 0/40 0/50
(0.0) (0.0) (0.0) (0.0)[(0.0) (0.0) (0.0)
5 0/49  1/50 0/40 0/35 2/40
(0.0) (2.0) (0.0) (0.0) (5.0)
0/107
6 (0.0)
0/50
7 (0.0)
mg/mg [AIR]
14
mFA mp-CA
12
10
P T PO N W E— .
[ P W — 1 C— 1 .
4 |-l B . RN AN
PR R e § Weew R Weew 1 Beee | e
0
0-3cm  3-6cm 6-9cm  9-12cm  12-15cm
2
AFT
(SbAFTL 11)
5
PCR 11 2
9
FA-AX



4 RNAi
©)] 6 5 4
4 RNAi
@

@
FA-AX

Wu E, Lenderts B, Glassman K, Berezowska-Kaniewska M, Christensen H, Asmus T,
Zhen S, Chu U, Cho M-J, Zhao Z-Y Optimized Agrobacterium-mediated sorghum
transformation protocol and molecular data of transgenic sorghum plants. In Vitro Cellular
& Developmental Biology — Plant, 50, 2014, 9-18

Piston F, Uauy C, Fu L, Langston J, Labavitch J, Dubcovsky J Down-regulation of four
putative arabinoxylan feruloyl transferase genes from family PF02458 reduces ester-linked
ferulate content in rice cell walls. Planta, 231, 2010, 677-691

1
Kanna Sato-lzawa, Kyoko Tokue, Hiroshi Ezura, Development of a stable
Agrobacterium-mediated transformation protocol for Sorghum bicolor Tx430. Plant
Biotechnology, , 35, 2018, 181-185

135 2019

131 2017

¢y

@

(TOKUE, Kyoko)



