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Establishing the Molecular Basis for the Regulation of Light-Responsive
Pigmentation in Petals

Tasaki, Keisuke
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The molecular mechanism of the light-responsive pathway controlling
anthocyanin accumulation in the petals of the Gentian plant was investigated. In experiments using
LED light, blue and red light induced the expression of early biosynthesis genes in the flavonoid
biosynthesis pathway in the petals, while far-red light inhibited the expression of these early
biosynthesis genes induced by blue light. The expression response of early biosynthesis genes to
red and far-red light suggests that a phytochrome-mediated inhibitory pathway interferes with the
blue light-induced pigmentation pathway.
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Figure 1. Effect of LED light irradiation
on anthocyanin accumulation leve in
petals of Gentiana triflora Osr line.
Total anthocyanin accumulation level
estimated from the total pesk area at
HPLC 530 nm. Different letters indicate
significant differences at the 1% level by
Tukey's multiple test (n=5).
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Figure 2. Temporal expression of flavonoid biosynthesisreated genes in LED irradiated petals of Gentiana
triflora Os-r line. (A) Expression patterns of anthocyanin biosynthesis-related genes during flower development after
the start of light irradiation. (B) Expression levels of flavonoid biosynthesisrelated early genes 24 hours after
irradiation and late genes at S3 of petals. Different letters indicate significant differences at the 5% level by Tukey's

multiple test (Early genes 24h, n=4; Late genes S3, n=5).
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Figure 3. Effect of LED combination light
irradiation on anthocyanin accumulation
level in petals of Gentiana triflora Os-r line.
Total anthocyanin accumulation level estimated
from the total peak area in HPLC 530 nm.
B90R10, blue 90pmol m2 st + Red 10pmol nr
2 s1; BOOFR10, blue 90umol m?2 st + FR
10pmol m2 sl Different letters indicate
significant differences at the 5% level between
different signs by Tukey‘s multiple test (n=5).

BR

Figure 3
Figure 4A
Figure 4A

Figure 4B
Figure4B



A B
Early genes Late genes Early genes 24h Late genes S3
MYBP3 MYB3 MYBP3 MYB3
s 0154 5 04 . 0159 ab a b a a
2 ig 5
g 01  ED g o
;%0.054 %gm é% 0.05 H
i ol g olz=m—== 1 ¢ o H
D3h 3h 6h 24h S3 S4 D3h 3h 6h 24h S3 sS4 Blue B9O B90O B90 B90
R10 FR10 R10 FR10
MYBP4 ANS MYBP4 ANS
s 015 § 64 ¢5015, ab a b s 5 a a a
2o {8 , £s £,
£ M e RS EHE
2005 § £ 2 £500s 25 2
i3 3° & & 1
g o L 0 0
D3h 30 6h 24h S3 S4 D30 3n 6h 24h S3 54 Blue B90  B9O Bue B90  B9O
R10 FR10 R10 FR10
CHS CHS
IR jo 61 a a b
éz’; 1 L
5029 = Blue EHIE
38 H
R —— = BOORIO 0
Bl B! B!
== BYOFRI0 R FAw
CHI1 CHI1
a a b

v N
N o

Relative expression
levels (0 UBQ
[N
Relative expression
levels to UBQ
o r
carn

D3h 3h 6h 24h S3 S4 Blue B90 B90
R10 FR10

Figure 4. Temporal expression of flavonoid biosynthesisrelated genesin LED combination irradiated petals
of Gentianatriflora Os-r line. BOOR10, blue 90umol m2 st + Red 10pmol m?2 s%; BOOFR10, blue 90umol m2s?
+ FR 10pmol m?2 s, (A) Expression patterns of flavonoid biosynthesis-related genes during flower development
after the start of light irradiation. (B) Expression levels of flavonoid biosynthesis-related early genes 24 hours
after irradiation and late genes at S3 of petals. Different letters indicate significant differences at the 5% level by
Tukey's multiple test (Early genes 24h, n=4; Late genes S3, n=5).
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Figure5. Temporal expression patternsof HY5in LED
irradiated petals of cut flower of Gentianatriflora Ost line.
B90R10, blue 90umol m2 st + Red 10umol m?2 s%; BOOFR10,
blue 90pmol m2 st + FR 10pmol m2 s,

24

BFR

HY5






