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RNA sequence analysis of flower induction mechanisms by gibberellins in
Phalaenopsis
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Gene expression analysis by RNA-Seq was conducted to investigate the
flowering induction mechanism of Phalaenopsis by GA. When GA was applied at apical bud,
flower-related genes such as SPL, AP2, FT, APl and GA biosynthesis and signal transduction genes
such as GA20ox, GA3ox, GA2ox, GID1, DELLA were greatly different. The expression level of PhFT and
ORAP13 at the shoot apex increased 840 fold and 8.3 fold at 7 weeks after the beginning of GA
application compared with those of before GA application, respectively. Therefore, there are
specific mechanism that PhFT was remarkably expressed at the shoot apex, followed by the expression
level of ORAP13 was also increased during the flower induction at apical bud by GA.



20
1
1
GA1
2009a
GAs
2009b
GA
GA
GA

GA

(Amasino, 2010)

FT

AFT (Higuchi et al.,

2013) GA
(Sumitomo et al., 2009)
GA
GA
GA
FTLike 30
AP1/FUL
ORAP13 ( 2013)
GA
ORAP13
GA
GA
GA
annotation
2014
1 equestris

DNA

173Gbp

(PRIJNA192198) 2010 2012 Phal.
equestris EST 9.6 unigene
annotation

(http://orchidbase.itps.ncku.edu.tw/EST/
Orchidaceae_Floral.aspx)

NGS
GA
RNA-Seq
GA
GA
1 GA
4
Phalaenopsis Sogo Yukidian
V3 GA
GA 12
1 14 16
1 1
3 1 3
1 6 GA GAs
20mmol L 50
GA
50uL 7
25 18
13
-80 Total RNA
RNeasy Plant Mini Kit Qiagen
RNA GA
0 4 2
Ilumina HiSeq2500
Paired-End 100

http://orchidbase.itps.ncku.edu.tw/EST/do
wnload/Phalaenopsis_gene.zip
Phal. equestris mRNA
CLC
Genomics Workbench
RPKM



NCBI BLAST
RT-qPCR
cDNA TaKaRa RNA PCR Kit
ver3.0
Actin1(JN185655) PhFT

JK720571 ORAP13 DQ104327

4
Phalaenopsis Sogo Yukidian
V3 25 20

5mm GA
d2-GAs3 d2-GA19 d2-GA1
UPLC/MS/MS GA53 GA19 GA1

GA PhFT
Total RNA ' 1  RNA-seq

GA20ox 7 GA3ox 6
GA20x 7

GA PhFT
1

qPCR

GA 7
16 1m

5.4
GA 9 10

RNA-seq
FT RPKM GA

68 FT
contig
BLAST
FT PhFT
AP1/FUL

mRNA
ORAP13
GA

GA GA200x  GA30X
GA20x
GID1I 4
GID1C
DELLA GAI1 GAI2 DELLA2-2
GA
GA GA
GA
SPL 15 AP2 16
GA
PhFT  ORAP13 qPCR
PhFT GA
GA 1 15
4 300 7 840
1
PhFT
20
=
O
<
T
e
o
T
1 GA PhFT
ORAP13  PhFT
7 8.3
2 ORAP13
FT
FT
GA
FT
PhFT
AP1/FUL ORAP13



= N
o1 o
T 1

ORAP13(ORAP13/ACT1)
[E=Y
o

0.5
0.0
0 5 10 15
GA
2 GA
ORAP13
2
3 4
4
GA53 4

3 GA53
GA19 GA1 GA53
GA200x GA200x1-2
8
3 GA200x
GA3ox
GA30x3-2 2
3
GA20x
GA
13
GA53 GA20 GA200x
GA20 GA1 GA3ox GA1
GA8 GAZ20x
GA19 GA1 4

GA200x2-1 GA30x3-2

GA19 GA53

GA

PhFT

PhFT

PhFT

20

FT PhFT/ACT1

4
PhFT
Yu 2012
GA DELLA
SPL
SPL AP2 AP2
FT GA
FT
GA
PhFT
GA FT SPL
AP2 RNA-seq
GA-FT
GA
PhFT
FT 5
PhFT

FT



o

@

®

*

RNA

GA

KUBOTA, Satoshi

60328705

2016




