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B FEFHEXER ApFT R ERFTIESH

HERY %Ok HEEY, E OBV, Aamx
C AR K22 FIRRE B, 1A /RIE 150040; 2 FHEASH KA 5 4 002 e, B3 2002405 3 A BRI H A2
Be, ¥ 201699)

# E: R cDNA Kty ¥ (rapid amplification of cDNA ends, RACE) JFiEf3# 7 5 1%
(Agapanthus praecox ssp. orientalis )FT % [Kl cDNA 4K )3 471, iy 4 4 ApFT, GenBank 3% 524 KC951108.
Fea o], 115 3% ApFT 2P cDNA 42K 815 bp, H IR EEAE 534 bp, 4ifd 177 DML, 5
Egifg X (S'UTR) M 3'AE4ifGX. (3'UTR) 43514 89 bp K1 192 bp. ApFT Zwfd ity & G — i e
{#57#) PEBP (Phosphatidylethanolamine-binding protein, PEBP Wik LBEfLEE A H) ik, 512K
(MFT2). fF§JT (AFT) Ffi /N & AT (CuMFT1) S5HH) FT 8 A A B HAH L, FIUPERIZE 50%
DALl RGN R, 77754 ApFT 55K (MFT2) BAEKRHT. L9962 i qRT-PCR 4
Bor, BANEF I RR T ApFT fEM hrh Rib By, 2Z2RMRIEAE. FEELEMMOIEERE, 7Em
APFT RIEREHTIRAL, 1M259erh ApFT [4IA BAE TS FI38 o T8 IR IRIE 2 o003, 0l 122 56 R vl g
FEVRY B AL S A R rp R AR

KR [ FTIN; sk HRER

FESHES: S682.32 XERFRESS: A MEHS: 0513-353X (2014) 04-0726-09

Cloning and Expression Pattern Analysis of Flowering Related Gene ApFT
from Agapanthus praecox ssp. orientalis

SHI Yu-bo', ZHANG Di’>, SHEN Xiao-hui*", WANG Ling"’, and ZHUO Li-huan'?

('College of Landscape and Architecture, Northeast Forestry University, Harbin 150040, China; 2School of Agriculture
and Biology, Shanghai Jiao Tong University, Shanghai 200240, China; *Shanghai Vocational Technical College of
Agriculture and Forestry, Shanghai 201699, China)

Abstract: The full length sequence of cDNA, FT gene of Agapanthus praecox ssp. orientalis was
gained by the RACE method, which was named ApFT with the accession number of KC951108. The
results of sequence analysis showed that the ApFT gene length of cDNA was 815 bp, which contained an
open reading frame of 534 bp, 177 encoding amino acids, untranslated region (UTR) 5’and 3’ with the
length of 89 bp and 192 bp, respectively. A single and conservative domain of phosphatidylethanolamine-
binding protein (PEBP) was contained in the encoded proteins of ApFT, which highly similar with the FT
proteins in species such as Zea mays (MFT2), Arabidopsis thaliana (AtFT ) and Citrus unshiu (CaMFT1)
with the homology of 50% or more. According to the phylogenetic analysis results, ApFT of A. praecox

WiSEH: 2013-09-29; fEEIHAT: 2014-03-04

EEWB: T REEEARNE S B 07 40 H (DLI3EA0T); FlFHiRH R T B H [P R BT (20100 58 62 51;
TeILAE L ERWE 5 H (LBH-Q12168)

* JW{E/E# Author for correspondence (E-mail: shenxh62@sjtu.edu.cn, wanglinghlj@126.com)
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has the closest genetic relationship with clustering corn (MFT2) . The real-time quantitative PCR results
showed that the expression of ApFT in leaf was obviously higher than that in shoot tip during the whole
period of flower bud differentiation. The expression of ApFT in leaf was going down with the
differentiation of flower bud. For the shoot tips, the expression of ApFT in induction period was higher
than those in vegetative and bud differentiation periods, which is conjectured that ADFT may play a crucial
role in regulating the differentiation of Agapanthus praecox buds.

Key words: Agapanthus praecox ssp. orientalis; ApFT; clone; gene expression

3% (Agapanthus praecox ssp. orientalis) X AW A, AW FERE FHEBED, B~ 95
ARG X, BATKIIEAE T, e EA/Me /L5 a2, g pE 6 IR
27 Apfy. HARORME, TR B80056, TRRREE TG, o H T EEDI1E AR 7™ DL A fal AR b 4
.

FLOWERING LOCUS T (FT) FEFUEM YIS H T, b K E@AMILER, EhE
BEKADCEIN@AE . B A FREEAFERTRENGE S, MR TR K
EWI/ER (Baurle et al., 2006; Jaeger et al., 2006; Hemming et al., 2008). FT &) #Hi&teok
B AN T CO I EISEIE N, fEm A 4l b RE 573805 (Abe et al., 2005), FT [f#%
SEACPEKH A FRINB BT FT AW IINE AR ZERTERN e E, fEAK
E ISR LR G 501, B PIREAT s3I 280, fE28uma BEHR s bZIP #k 1
FLOWERING LOCUS D (FD) Tiff, FT/FD E&WReHOEE s> LA IR APETALAL (APL) 11
FRIR, MIMERE sl fE #4091 )5 2 {6 & B 1L FE (Abe et al., 2005; Notaguchi et al., 2008; Li et al., 2009).
FT I FD &AM HARTE/NE . BRI KA RPF ELLGAE (Abe et al.,, 2005), CATE
FAF§ I+ (Kardailsky et al., 1999). 7K#% (Tamaki et al., 2007). /3¢ (Yan et al., 2006). & i (Lifschitz
et al., 2006) #if4# (Endo et al., 2005) SEAHMH we et 1 FT B RIEIE R fERL R b R T FT/TFLL
FEI S 6 kb, 43 9)J& TFLL. FT. BFT. MFT. TSF Al ATC (Shannon & Meeks-Wagner, 1991;
Kardailsky et al., 1999; Kobayashi etal., 1999; Mimidaetal., 2001), JEXFEBHMIHEAT T AL
b, RIAEY) T FT LRI o i IR YA [ RE b S R R 1) L 3 T Ak

HHA FT D890 ZAR th e — Lo, FT VR E B AGAH G N, AR f i A
YIE FE R AR WARIE . AW LT TR, SRR T IFAEA DGR FT R AR R
APFT, JxF HAE P REARRR B I LA AN R AL Rk - AT T 40 b, it — D04 v 13
TE oA ARIEILTF AR DL S PRI 12 RIAE AR 2 v R 3 8 TR R T AR/ F LB B (L B8 AR 4R

QY VL SRS DARE

1.1 RIEH R
VA g A8l 2 A A A B =N 4 AT AR AR O, B R AE KN
(2012 4F 11 H 20 H). fe2FiF S M (2012 4 12 H 20 HO f£440 6 (201343 H 7 H) =
AR 12, AT YRGBT - 80 CUKAR T IRAF %
ALY RNA /N E OIS R SER AR AT A RSB0  FIZERA U ) RNA.
TRERE 58440 DHSo K#F B PMDIS-T #ifk, )6 H TaKaRa 2 H]; SanPrep #13 DNA Ji
[ A6 1 AR T AR TR (B A A Tag B SO 5l . RACE A 7% SMARTer ™ RACE
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cDNA Amplification Kit - Clontech 2w o JtH 54 L TAEY TR (il AMRAR SR, W
H_F#93R  (Invitrogen) ZEW)HEARA BRA F] 58 1.
1.2 REHZE
1.2.1 B8R R K BRF

PRI AT T T T e SR LI P A BT 485 SR (iR R 2D, 19 81 11 13 FT A Y53 R (I AZ 00 51 BE 509
bp, ] PrimerS #AFBFE14 FT-F1 Al FT-R1 (3R 1), DLV FEE F= M A1 cDNA AR IEAT
H R Byt |NAEFE Ny : 94 CHIAEYE 3 min; 94 ‘CAZME 30s. 65 ‘CiRK 30s. 72 CHEff 30s,
35 AMIEIR; 72 CAREF 3 min, (= WIEffogis, ONVFEF SR G 4 1% IR B vk, [ali
H ¥ F B, 142 pMD18-T simple /4, At KA DHSa (RS2 A 40 M, W8 1 B 975 8 BH 1 5 e O
WY o

®1 IMAFFIEREAR

Table 1 Sequence of primers and description

514 FH(5'-3D i

Primer Sequence Description

UPM CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGT RACE-PCR JBH 51
CTAATACGACTCACTATAGGGC RACE-PCR Universal primers

NUP AAGCAGTGGTATCAACGCAGAGT

FT-F1 TGTCGGTGAGCTACGGTTCCAAGCA 3'RACE

FT-F2 TTGACCCTGATGCACCAAGCCCAAGT

FT-R1 CATAACGGGCCGCAAAGTACCGAGTG 5'RACE

FT-R2 CCTTGGGAAGGATCTGTTCCTCCTGGTA

FT-F3 ATGCATATGGCAAGCTGTGTGGATC ¥4 CDS 51

FT-R3 TCATATATGCCGTCTCCGGCGACTC Amplification of CDS sequence

Actin-F CAGTGTCTGGATTGGAGG e

Actin-R TAGAAGCACTTCCTGTG Internal control

qFT-F GCGACTGTCTACTTCAATG SEI 6 R AT

qFT-R TTACATCAACCTTCACTAATCC Real-time PCR analysis

122 ApFT AR &K LK

PUBR B B 7 SE M 220 A 412U M RNA A, K SMARTer ™ RACE cDNA
Amplification Kit (Clontech) #" #i 7 #1347 3'RACE Ml 5’RACE cDNA SCJFEI#) . LL FT-F1. UPM
FIFT-R1. UPM 124 3'RACE 1 5'RACE #3858 1 #6514, RIIRGH H (1) 7 By 41, AT H Primer
5 B AFRETE 3'RACE #230 PCR 514 FT-F2, AT 3% 3'RACE ¢DNA S pL) M4, 3% SMARTer™
RACE cDNA Amplification Kit (Clontech) 3 H§1: & 1t B BREAT#AE, IR1F 30 P 41 K 3R H
(%) 7 BUF 411 F1 3'RACE [7 4345, ¥ it SRACE #.3{ PCR 514 FT-R2, % L&y 5 &ui i
B, IRAF P A FF 3 e A e B BOR AR St AR S, ot ApFT R KRR
FeE5 1) FT-F3 1 FT-R3, i PCR ¥4, wifE. Wy, R ZEN KT,
123 AW EFNH

FIFH NCBI Wil F1f) BLASTx F&JFiEAT 7 ZUAHAYE 4347, 41 H] GenBank ORF finder Chttp: /www.
ncbi.nih.gov/gorf/gorf.html) FIFEZE M Chttp: //www.expasy.org/tools/protparam.html) 47 15 5 152
HE TR0 LA e B (1 — i b (CERAR S5 S RN 4 128D 10437, Y FH DNAman B4R S - A5 R 700 )
uli Chttp: //swissmodel.expasy.org/) HEAT [RIVEPE LU M LA e SR st K PE S Si9KkE . SR =g ghif
M= R AR TS, R MEGA4 BATHEAT RS IRy 2
124 ZEERAEZF PCR

RS 986 58 B QRT-PCR 515504 ApFT EM 1 A8 2R [ R 391 (0 3 445 40 - 4 1] Beacon
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Designer 7 # 1% i+ qRT-PCR 5|4 qFT-F fl gFT-R, F BLK: %% 188 bp. | FTC-3000™ SYSTEM
SEI 98 B PCR AT 2O E & PCR MY, JNAAZRA: SYBR Premix Ex Tagll (2X) 10 uL.
primer (10 pmol - L) % 0.5 uL. ¢cDNA 2.0 uL, RNase-free H,O A% 20 uL. RNVILFKE 94 C
AT 60 s; 94 CAEME 10s, 53 CIEBK 15s, 72 ‘CHEM 25 s, L 40 MEIR. W 58 lm 5T
B RbRHEZE, SRH] 2724 (Livak & Schmittgen, 2001) MEATEE 4T, FTH 72N S EH N
Actin, FBCR/ANA 117bp (5K3k, 20110, FrAMEMEE 3 IR,

2 HEREHT

2.1 BEFEAFT EEMLKFTIRE

R 7 FT RIS FAZ O 50 8 e 5149 FT-F1 R FT-R1, LA 73%0 7 cDNA K
BEREEAT PCR 714, 733 —440 370 bp Zc a4ty (B 1, Ad, HI R BE&EMG T4 373 bp.
FF514 BLASTp 40M1R M, iZ ) BLS 2 M yn) FT S AR & i RPEE, PP A e e 2 T il
FT 3L B

it 3'RACE % 1 % PCR 733 1 4% 500 ~ 700 bp AiA47 44 ([ 1, B), 25 2 % #:0 PCR 344
518 bp (&1, C) [1) cDNA FBt; 5'RACE 2 1 B URHUH AL E 300 ~ 500 bp (& 1, D), X PCR
Ja 313 395bp (1, E) ¥ cDNA Bt # 3' RACE J7*41). #0741 F1 5'RACE 3143 (1) 7 513347 L
XIPf445 3] 815 bp 1) ApFT ¢cDNA 2K P41, Hi AL T, G, C 4 FldE & 550000 25.3% (A,
25.4% (T). 27.6% (G) F121.7% (C).

2000 bp

1 000 bp
750 bp

500 bp

250 bp
100 bp

1 EF¥ ApFT £E RT-PCR J RACE ¥ 15 8 kBi
A HIWFB“; B: 385 15 PCR™4); C: 355 2 8 HiX PCR ™4): D: 558 1 % PCR P™“#): E: 538 2 %51 PCR /4
F: ApFT ORF §"#4; G: ApFT gDNA §"#4; M: DL 2000 plus marker.
Fig. 1 Agrose electrophoresis of ApFT RT-PCR and RACE products
A: Midddle fragment; B: 3’ first-round product; C: 3’ second round of nested PCR product; D: 5’ first-round product; E: 5’ second round of nested
PCR product; F: Amplification of ApFT ORF; G: Amplification of ApFT gDNA; M: DL2000 plus marker.

22 NCBI [1] ORF Finder 7041, ApFT JEPIFFRIIEHE (ORF) 4 534 bp, 4ifd—NEH 177 4
FIERIE AR (E2), 4K cDNA JPHE AL 89 bp 1 SAERHEEX. (5" UTR) F1 192 bp 1) 3'JEHY
PEIX (3" UTR). R4 ORF J¥41, fEtimuiieit 4K 514 FT-F3 #1 FT-R3, 737l cDNA HEE K41
DNA AT PCR 4734, §38 v B ¥ 7300k 534 bp (B 1, F) #2091 bp (B 1, G)o W
SKIFHNGE LA JE R, 7 ApFT SRR3R AL 70 h A ds 4 MR TR 3 ANET (B3, ik
ik 5 AL, RN G FIIKE B —@mr2zn (GR 2). ¥MEIT 5556 5% NCBI,
fir44 4 ApFT, I cDNA &35 KC951108; gDNA &k'5: KF148635.
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*2 TEEDYN FT ERENEFRASFFY

Table 2 Organization of introns and exons in FT genomic sequence from different plants

) i P W& TR A /bp A2 TR A bp i 1 2 kR
L B Gk ) :
. . Number of introns and Number of exons and Number of amino
Name of organisms Accession No. . .
length length acid residues

I “F3% Agapanthus praecox ssp. orientalis KF148635 3 (224, 154, 1179) 4 (205, 59, 38, 232) 177
W5 4% Eucalyptus globulus HQ453992.1 3 (100, 421, 143) 4 (204, 62, 41, 224) 176
Wi 5. Pisum sativum HQ538832.1 3 (109, 119, 1189) 4 (201, 62, 41, 221) 174
1 H- Xanthium strumarium JF434696.1 3 (124, 812, 1031) 4 (201, 62, 41, 224) 175
AR TF Arabidopsis thaliana AF152096.1 3 (815, 713, 124) 4 (201, 62, 41, 224) 175
17T Sinapis alba FJ613329.1 3 (830, 1011, 89) 4 (201, 62, 41, 224) 175
TEEArachishypogaea JQ071507.1 3 (483, 207, 311) 4 (201, 62, 41, 227) 176

WK 3 2% Brassica napus FJ848914.1 3 (809, 342, 75) 4 (201, 61, 40, 223) 175
176 Vitis labrusca x Vitis vinifera EF203919.1 3 (137, 907, 679) 4 (198, 61, 40, 223) 174
BT Phyllostachys meyeri AB498761.1 3 (164, 125, 90) 4 (201, 61, 40, 232) 178

1 GAAGCTCAAAAAATAAAGCACACCAGCTTCTTCTTCTTCTCTCTTATAAGCAAACTTGTTGAGTAGCAACTACTAGTACTGCTTGTATT
90 ATGCATATGGCAAGCTGTGTGGATCCTTTGGTGGTAGGGAGAGT GAT CGGCGAGGT CGT CGATCTTTTCGT GCCGACT CTGACCATGTCG

1 M HMA S CV DUZPLV V GRV I GEV V DLVF YV PTLTMS
180 GTGAGCTACGGTTCCAAGCACAT CAATAACGGCT GT GACGT CAAGCCT T CGAT CGCGGCGGAACCGCCCACGGT GAAT CTCGGT GGCCGG
31 ¥V § ¥ G § K H I NNGTCDVKWPS I A A EWPPTV NLGSGHR
270 ATGTCCGAACTGTACACCCTGGTGATGATTGACCCT GAT GCACCAAGCCCAAGT GACCCTACCAT GAGGGAGT GGGT CCATTGGGT GGTG
61 M § E L Y T L V M| DPDAWPSUP S DUPTMREMWV HMWV YV
360 GTTAATATACCAGGAGGAACAGAT CCTTCCCAAGGACAAGAGGT GGT CCCTTACAT GGGCCCACGGCCGCCAT TGGGGATCCAT CGGTAC
91 V N I P G GT DUP S Q@ G Q@ E V VP Y MG PRUPUPLG I HRY
450 GTTCTAGTGCTCTTCAGACAGAAGGCGGGGCT TCCGGGAATAACT CCGCCGGAGT CTCGGGCCAACT TCAACACT GGGTACT TTGCGGCC
121 ¥V L VL F R QK A GL P G T P P E S R A NF N TR Y FA A
540 CGTTATGACCTCGGGCT TCCGGT GGCGACT GTCTACT T CAAT GCCCAGAAAGAGCCGGCGAGT CGCCGGAGACGGCATATAT GARCTGTG

151 R Y DL GL PV ATV Y F NAQKEWPASIRRRRMH I *

630 TGCGACTTGTTTGAACCACGGATGTTATGTGTTTGGGTTTTATGAAAGGT GTGCTAAACTTAAGTTTGTGGCT CTGTGTTTGTTATAAAT
720 GGCAGGATGTGGATTAGT GAAGGT TGAT GTAACGT TTAT GATGAAAAGATAT CTTGAAGGT T GT GT CGAAAAAAAAAAAAAAAAAAAAAA
810 AAAAAA

B 2 ApFT &ZHEEF N S EERFT]
R4k ATG FmiR G SIS T, TGAI R R T o7 B R R R LR
Fig. 2 cDNA sequence and deduced amino acid sequence of ApFT
ATG in the underline means initiator codon; with * in the box means terminator codon;

Numbers at left means numbers of nucleotide and amino acid.

ATG TGA
S 1 534 3
FETRLBE) 1A
ORF

1 205 430 488 643 680 1 860 2091
ATG - TGA

ShETF HETF ﬁl\i?— LS A&ET LS

Exon Intron Exon Exon Intron Exon

B3 ApFT ERTEE
Hr 1 RN E I T IALE, AR KRR E .
Fig. 3 Schematic representation of ApFT

The number 1 indicates the location of the translational start codon as determined, numbers delineate addresses in nucleic acid sequences.

2.2 ApFT fEEFFI5Hh

L Protparam X 1 3% ApFT #EAT HALVE ST/ A, #EM ApFT & F BTAH N 7> 7 &4 19 493.4 D,
SEH S (pDD) A 8.62. FIF NCBI (1) Blastx 23 #7, ApFT JERAT —AME X1k, H 4 PEBP (R 4
WG4t 4, Phosphatidylethanolamine-binding protein) Z5#J38, %45 ML 5 ¥ ApFT LK 2wl v

ok
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Y1) 80% AT . X ApFT JEPH w8 (1 G A PR RISRK 20, 45 SRR ApFT J& 125 /K 8 H .
R EER I &5 5 5%, ApFT H1 14 o B8 E(12.43%),6 > B I3 X.(23.73%)F1 13 4™ B 54 #1(63.84%)
Fypie % ApFT d H = 4ESS AT o i I, B 1% ApFT i S I+ AtFT A AHIUK =445

) (K4,
? 5 A j

B4 BEFT AFT (A) FIEFEAFT (B) BEA=HEWER
Fig. 4 Tertiary structure model of AtFT (A) and ApFT (B)

2.3 ApFT WIRIEM LR S# 447

it BLASTx X} ApFT #EAT [RIVEMEFH1 LX), DL K A DNAman #4372 5087 41 [R5 40 A
RI, HF% ApFT S E A S AR FT & A AR s AE, 5K (ABA92722.1) Fif
INEER (BAF93494) AHUMERIE 72%, H#IFFIF (NP _173250). £k (NP_001147266.1) FlfeA:
(AFP33419.1) HHFA AR TS| 71% (K 5).

A 1% Agapanthus praecox ssp. orientalis (KC951108)  -ME E L LTHSgS! 1 i JRMSE
KF Oryza sativa Japonica Group (ABA92722.1) » - <SR, ¥ C L ROIMRT
B33 Aquliegia formosa (ABB90591.1) wen HISE.FSDE
A€ Chrysanthemum = morifolium (ACX48949.1) e g FL ? B 3 A CLMRA
%;ﬁ Arachis hypogaea (AFP33419.1) H ! JGHSE Y GS] G K GNIHS

4 H Citries unshiu (BAF93494) B /GHSg ECDV D .HSCE
K Zea mays (NP_001147266.1) o RAE L - /SHIR 5 h .RRLD
W% vitis nmfuu(\l" 003634198) -« JRERER 3 R T ECEE LVSBRVCIGECOLRT
3U.| H‘r Arabidopsis thaliana (NP_173250) aes I ( ¥ E

i Medicago truncatula (XP_003631075.1)
Prunus mume (CBY25181.1)
SENSUS

b
atar

'S
-3
=
W

-YE Agapanthus praecox ssp. orientalis (KC951108)
Oryza sativa Japonica Group (ABA92722.1)
3 Aquliegia formosa (ABB90591.1)
Chrysanthemum = morifolium (ACX48949.1)
Ardchis hypogaea (AFP33419.1)
ﬂi‘ﬁ-[ Citriis unshiu (BAF93494)
Zea mays (NP _001147266.1)
Vitis vinifera (XP_003634198)
}’F Arabidopsis thaliana (NP_173250)
im Medicago truncatula (XP _003631075.1)
At Prunus mume (CBY25181.1)
Consensus

S
;t'l—ﬂ'_\

e e
s‘::a:l,— BERE
xx

H 1% Agapanthus praecox ssp. orientalis (KC951108) AGLE.GITHEE 177

JKE Oryza sativa Japonica Group (ABA92722.1) VRQT. . TYARC 183

»fﬁ 3 Aquliegia formosa (ABB90591.1) NELS. .IDMEFL 166

& Chrysanthemum = morifolium (ACX48949.1) GRQT..VYHEE 174

f 4- Imdm hypogaea (AFP33419.1) GVLG.GVECEA, 176

?n M Citries unshiv (BAF93494) APLG.LVECEF 172

L'eu mays (NP 001147266.1) TRVH..AEQEC 172

ﬁ Vitis vinifera (XP_003634198) GRGT. . VYNEG 174

W4T Arabidopsis thaliana (NP_173250) SPVGLMVGORE 173

ﬁ i Medicago truncatula (XP_003631075.1) GPIG.MVECET 172

Ak Prunus mume (CBY25181.1) GRGT. .VYN3G! 174
Consensus P

E5 ApFT EEENMESERFISHMEEY FT BEAMNS FIILEX
Fig. 5 Aligments of the ApFT deduced amino acid sequences with those of other plants
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I MEGA4 ¥4, 22 E LA IEEAE b, % ApFT 2 (R HAB R Y FT 8 A P4 T R 48
REWMRE . NIER (B 6) HafLLEHH 1% ApFT 552K (NP_001147266.1) SEZ:K Ry
T, EAIE 8 Y, 54645 (AFP33419.1). E 18 (XP_003631075.1) AR MHZ AT (BAF93494)
HORGOR R, S5KFE (ABA92722.1). %ift (ACX48949.1). Z54k4 (AEO072031.1) FIffEfE
(CBY25181.1) SEZ K RN ELIL o

54 B 3% Agapanthus praecox ssp. oricentalis (KC951108)
Tk Zea mays (NP_00147266.1)
388 B4 Arachis hypogaea (AFP33419.1)
BiTE Medicago truncatula (XP_003631075.1)

—— YR Citrus unshiu (BAF93494)
——————— %% Vitis vinifera (XP_003634198)
——— I Arabidopsis thaliana (NP_173250)
33 Aqulegia formosa (ABB90591.1)
—— JK& Oryza sativa Japonica Group (ABA92722.1)
Ak Chrysanthemum x morifolium (ACX48949.1)

71 B H Spiraea salicifolia (AEO72031.1)
(bl 83 MK Prunus mume (CBY25181.1)

42

48] 43

100

6 TEEM FT RERFIINRERMI
B R HFARER bootstrap 1H .
Fig. 6 Phylogenetic tree analysis of the deduced amino acid sequences of FT in different species

The numbers at node represent the bootstrap values.

24 ETFE ADFT BIRIES

Iy EBUE TS SR A TR 5 S I RIAE 2 A0 AR IR 2200 RI Fr 2 230 AT ApFT REDE (1 s it
WHE RN B 7 GEREH: A ZE LR, A ApFT RIEEH & T2, 3 AN
Wirh R R IE R R ZER TP R I E ) 24.13, 11.56 A1 14.04 1% . Ui W% N F 24 fh £k,
FKIEHA PR E Z 7M. ApFT 7EM F R Rk & R moads, B IR AR iRk & a5
JEH IR ZE AL i 1.23 580 2.37 £ ApFT 2 25R TP I RIE AR 255 S a5l
HEFENRE ZE AR I 1.70 5 F0 2.35 £ HEMNZIED AT GEAE T 1 4L 25t R R 3 F R .

O MH Leaf W 28 Shoot tip
30r
—_ e
4
5 25r
o
¥'2 ot
R 8
®
o 151
® o
EX
TR
Q.‘ -
SR st
<
n [ ‘
B HFESH  EFMEH
Vegetative Induction  Bud differentiation
period period period

E7 WEREBHM ApFT EH AMERPHERFIE

Fig. 7 The fluorescence quantitative detection ApFT differentially expressed in the leaves and shoot tips
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HETVFZ A FT SR O b ik, Rm7em S Y H 1% AR W RIE . A5 ok
F RACE 515, A3 138 ApFT R A K70, ik #5008 ox, ApFT S5k FT A4
[F] (1) PEBP &5 #4145k . PEBP J&— 2R 45 M i BE AR ~F « AL Eh e 22 FE AR IE B R &R (1, nl S5 A IR (Raf-1)
B Jr ZAT RS Z P T 4 65, FT LRI 45 (1) 8 (R TFLL. CEN JE (K [F]J§ —2% (Bradley et al., 1997).
PEBP 55 5 K /1A 40 1) A 3 A S R v 4 S SR B2 (0 A €8, mT R AE A (1 FFAE R ] (Chardon &
Damerval, 2005). 7 3% ApFT =45 54U T AFT mEAHLL, ApFT BRI H R 41
HHEAWRY) FT SRR HRE —E M2, (W& TRSNE FEAHE, 2518 4 MW E 7R 3
MR T o BT RGN RN, ApFT [RIHABKIYIN FT HAR SRR, 5 FKRE KRR
I, ATRES A ORI AR, SRR BIE A OC, HOKFE. SAE R AR SRR R SOk
FRBE, WS AR TR S SR AR ) ok S Ok R AR B

TR0 SR AN R I B F 2R e ApFT RIA 8T, 2R E IR v ApFT
Tk, WO ENFNZERN 24.12 5, WAL ERER R, A ApFT Rik &%
WIS, 7EAEP R bRk E AR, Al Re A FT A CSfiemal =R, S5k
OISR . 1S ZEI T ApFT (A & & T8 IR A KA 2 0 A0, HED ApFT A n] fig
TEH FEMART S B EZ )RR, HRIABA S M I E2 By n) FT REEER R
IERAIEA S AERIR I, FT & O#0aiin 82585 7T 5 FD & (AL R F S 16 7 A= 412U A
HIZRIE NIMAEHETF AL (Abe et al., 2005; Wigge et al., 2005; Corbesier et al., 2007), FT &K Y]
TEM Rk, FEAE N TP AR R o ) 22 T e v X 3, FD 7R 25T 7 A 23 il 2k, RITR R
BRI X IR IL (Jaeger et al., 2006), ATEZETisn A4 21K A (Simpson & Dean, 2002), HAY
FT/FD HAESRIE, A fedtf#sIl M APL [3ik, (Rt 22T b as (Wigge et al., 2005),
APFT JE AT BE AR &l o e g R ey iR Rl b im s A AR AU R, HARZE AR BE ApFT
e RIS R ST, 5 A BRI T[RRI PR B R A R A v 1
WG CTwgE 55, 2012) AHAF, b HERPESE (2011) REM AL CmFT fifesf bRk i s
(2 KA FTANIR], BB A A R FT SRR A R 48 5 12k 28 Aok, HALBE AR — T,
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