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Study of functions of gentio-oligosaccharides as signal of growth phase transition

Takahashi, Hideyuki
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Gentians, herbaceous perennial plants, can survive winter by producing
overwintering buds (OWBs). OWBs enter dormancy prior to winter, and sprout when spring comes. In this
study, we focused oligosaccharide signaling during dormancy to elucidate mechanisms regulating phase
transition of dormancy in OWBs. We found that there was a relationship between oligosaccharide
concentrations and expression levels of phase transition-related genes. Overexpression analysis in OWBs
revealed that some of the genes are involved in the regulation of dormancy in OWBs, suggesting that the
oligosaccharides seem to affect dormancy phase through modification of the expression of phase
transition-related genes. Furthermore, we identified genes and metabolites probably related to the
oligosaccharide pathways by cDNA library screening and tracer analysis using labeled sugars.



Gentiana
triflora

Gen2

1),2)
Gen2

Gen2
G2

1) Rohde A et al. (2007) Trends
Plant Sci., 12, 217. 2) Horvath D. (2009)
Plant Sci., 177, 523.

FT  FLC DAM
VIN3
EST

ALSV

G2 G3

FT

-A cDNA library
cDNA library
cDNA

G2 G3

13C
6

SMART



REE (fold)

Gen2

10

oM WP

=
E

o =N w P

.
-3

o - N w P

=
=

Gen2

MYC

-
F

B% fth¥ 5%

B% ¥ 5

B ¥ 5%

B fth3 5%

B ¥ 5%

B fF 9%

B% ¥ 53

B% fhF BF

ALSV

GenE m

0 11 12 1 2 3 4 9 101 12 1 2 3 4 (A)

Gen2

Vector ctrl

Gen2

Gen2

TLC

Gen2

ZERLH ERER ?

B 91011121 2 3 4

8 91011121 2 3 4

ZE I

o}

891011121 2 3 4

10 11 12 1 2 3 4 (A

-4

ZREL

Gen2

Gen2



DEAE

[kDa]

100

50

—
35 .
25 -
15 -
blot
c-myc
19G
13C-Glc
2 12C-Glc
UDP
Gen2
Gen2
Gen2
cDNA library Gen2

Western

130

13C-Glc

MS/MS

| +2% 12C-Glc

| + 2% 13C-Glc

w
o

Retention time (min)
nN
(&)

0 200 400 600 800 1000

2

Takahashi H, Imamura T, Konno N,
Takeda T, Fujita K, Konishi T, Nishihara M,
and Uchimiya H. (2014). The gentio-
oligosaccharide gentiobiose functions in the
modulation of bud dormancy in the
herbaceous perennial Gentiana. Plant Cell.
26, 3949-3963.

Imamura T, Higuchi A, Sekine KT,
Yamashita T, and Takahashi H. (2014).
High concentrations of sucrose
induce overwintering bud formation in
gentian plantlets cultured in vitro. Plant
Biotech. 31, 97-104.

4

55

32

26

56



1

Nishihara M, Mishiba K, Imamura T,
Takahashi H, and Nakatsuka T. Molecular
breeding of Japanese gentians - Applications
of genetic transformation, metabolome
analyses, and genetic markers. The
Gentianaceae : Volume 2 - Biotechnology
and Applications, Springer (in press).

o 0
o 0
@

HIDEYUKI TAKAHASHI

00455247

@

®



