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Preliminary Study of Flowering-related Gene
AfFPFI in Aechmea fasciata
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('Institute of Tropical Crop Genetic Resources, Chinese Academy of Tropical Agricultural Sciences/Ministry of Agriculture Key
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Abstract: FPFI ( flowering-promoting factor 1) is one of the important family involved in the genetic
control of flowering time in plant. So far, the knowledge concerning the FPF! family in Aechmea fasciata ( Lindl. )
Baker has been very much limited. In this study, the AfFPFI gene was cloned from 4. fasciata ( Lindl. ) Baker,
a tropical flower, based on the transcriptome sequencing data. The protein encoded by this gene contained 103
amino acids and had a molecular mass of 12.06 kD. The AfFPFI gene was ectopically expressed in Arabidopsis
thaliana ( L. ) Heynh., which advanced the flowering time of 4. thaliana ( L. ) Heynh., reduced the number of
rosette leaves and promoted the growth of root system. Some flowering-promoting genes such as AtF'7T, AtAPI,
AtLFY , AtFUL and AtSOCI were found to be significantly increased in the transgenic plants, while the expression
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of the flowering-inhibiting gene A¢FLC was down-regulated. This further confirmed that Af/FPFI could positively

regulate the flowering time in A. thaliana (L. ) Heynh. and might interact with these genes. These results

demonstrated that AfFPFI might be involved in regulating the flowering process of Aechmea fasciata ( Lindl. )

Baker, providing a theoretical basis of characterization of AfFPF1, the regulation of A. fasciata ( Lindl. ) Baker

flowering using genetic approach and the molecular mechanism of ethylene-induced flowering in the near future.
Key words: Aechmea fasciata ( Lindl. ) Baker; AfFPF1 ; flowering; ethylene

g5 Wk XU 24 ( Aechmea fasciata ( Lindl. ) Baker )
MR e, J2 8 T XA ( Bromeliaceae ) )l
Hmi J& ( Aechmea Ruiz & Pav. ) [ 2 4F A4 | 4 R
M R SR I, S AR R E 2, A
M HP IR LA i3 B DX SRR AR, M AR T 24 48
L By AT 6T B R A B AR
PR AR A IR AR 2%, T SRR,
AHA KRR, S8 E d- 7 N T AL DL
EHTGHESR L ARk, EAS R T HAE
BT R X RBL R D AL 73T HL L B T
S 5B E I ILA R 2, LR 5 RALRHE
Yirh G A N A5 S LB AR A S 2 (]
CRERE , EABFEEEME R BT AL HLER X T
v AR AR A A SR IR Ay S T — 20 T
o T 5%

FPFI ( Flowering promoting factor 1) g ¥) 1E
PR IT e R RS, R H AT, & R
P53, FPF1 574D B o TS 0 A= 2H A RAE 73 A=
HAPBRR Rk, BUR T AR ST AL 2 e iy
YEM . FPFI JERAK BERURL, i — 400 T4 H
12.6 kD MR T, e H IR s H IRA AT #nT
VMR IR ST P2 AT AL, H 322 3R R B
JEEE CA BRI, FPFI A GE7E 85 T50s 43
AU Lo L ZVRREJE R AP A LFY [Pk
N 7 E 3 07 T AR T BRI FE IR IR A
R, FPFI @ E 5 LFY 78 A8 0L B9 B (8] 94 0
BT AP, K HBRAUE H BT, 4tAP1 R
AtFPF1 ()32 F 3R 7045 50 A8 I 8] 75 T8 3 /s i B[]
Ve, FEARE ST sk %3k FLPI M FLP2 ( FPFI
[ PE IR ) AT —BE DN AR AR H BRI H IR 251
THERETHAE S, OsRAAL J&/K RGP (1) FPFI )V
BN TR R IERRKF 5 AtFPFT AT 58% HIFEAL
Ve, GIFFRFEI, OsRAAI 13t 32354 S BU% HL
TR FEAE IR B 22 Fh e AR AL AL 38 0 R AR il
fit 1] FH % 3 AR A8 °L, Kg AeFPFT 35 IR A K
by, S Bt e 1 ik ZR AT [R] B T HRAR R £ i 45
Ko 13Kk OsFPFL4, K FEHA B FEMR HL

AYMIARFNEE Z2 B EAR , T RNA 498 (RNAL) JTER
AR 23 B AR R A A, SR K R Y T AE
], Smykal 25" MR KE R FPFT £ AR
ol IR v PR AR AR L LR AR R T
THER R b 5 R ae R BAT PRS0 . H A, A%
WEHE AL FPFI1 B K 5T AE [R] Y4B L0
ASBIFSE T i LI P 8000 , R DA B SR Y
W SCRE T AfFPFIL, Sk 1 e A I I 28 32 1At
S ARSI 0 A [ b PRI 8] T ) s A =,
IR HAE U I h A R 38, BU TR K AfFPFI
B A5 T A6 Z 8] 1 BAK Sy - L], 028 e T
AfFPFI W IIRE, R it — L R TE R AL BB W) IFAEHL
B, M R T 0 24 Bk
1 MRE5FAE
L1 s
055 A S ol o ] Ay R R 2 B it b %
URAITSE BT I b S IR Bl A 0 v S DR A P AR
ik i R ARG 90 d YA B, BURE A B AR S
330~420 d AEIR . CIRFIREE RAECALBERE G,
K FHHBE 4351 0.06% F11 300 mg/L, ZbBRET ] h
0.1.6., 12,24 h, [RIFHI T K AL B 360 B8, HURE
PRI RO I A AR, IR AF T -80 CUKAH
£ Hlo RNA #2 BUR ] CTAB %, cDNA B4R £ 1
H] ] TransScript®-Uni One-Step gDNA Removal and
cDNA Synthesis SuperMix ( Transgene ) ikl &, 5%
VAR EAT
1.2 AfFPFI ERHRER EWIERFST
HRYEFE S 2L P ARAS AfFPFT JE R I T 2%
Fe 4, FH] Primer 5 B2 KR 5519, IF43 Hi7E
TUEG I 5 S0 20 bp FH T AT R U5 E 2 4 Sk
(% 1), i PCR J5 ik, LA cDNA Rl 45 15 55 A
2, BB HHEE S P UK AR IR fS , 4% Blunt 28K,
TR P R ZET N R — R 2 /DY, K 37
IEFE- S 50% HMIRA)E , T -80 CHAF.
43 5){# F ORF finder ( http : //www.ncbi.nlm.nih.
gov/gorf/gorf.html ) | ProtParam ( http: /www.expasy.
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org/tool/protparam.html ), TMHMM 2.0 ( http: //www.
cbs.dtu.dk/servicessTMHMM/ ) . MEME ( http: //
meme-suite.org/tools/meme ) 1 MEGA7.0 # 4 X H
%) 35 DR 1) 2R A T3 ] S HE S50 ol & 5% 25, 1 Jo B
A T B S8 A Sl 53T DRI 35 4 o) A R 8 K
WA,
1.3 qRT-PCR #&il

A qPCR 51 B E N B R 519, W2
FE [K] Ay 055 e XA Afactin FVHURE I Atactin (3R 1),

x1 KHARASIMFS

Table 1 Primer sequences used in this study

[ % % ] ChamQTM SYBR® Color gPCR Master
Mix i 7] &5 ( Vazyme ), £ QuantStudio ™ 3 %% )
& 1 PCR {X ( Thermo Fisher Scientific ) [ i 17,
SR Z R 20 pL (B4R 2 pL, 1IE & [ 51445 0.4
uL, 50 x ROX Reference Dye2 % £} 0.4 pL, qPCR
Master Mix #i & 10 uL, K & 2 & 1K (55 &2
20 uL ), KW R A : 95 CHIAE: 305595 °C 10s,
60 °C 30 s, 40 MGER. il firk i 2R 5 e A 2 K
INFRIT o

SEH A1 (50-3") TSI (50-3")

Gene Forward primer Reverse primer

AfFPF1 ATGTCGGGCGTGTGGGTGTT CATGTCGACGACCTTGAAGT

AfFPFI1+ CGGGGGACGAGCTCGGTACCATGTCGGGCGTGTGG ~ ACCATGGTGTCGACTCTAGACATGTCGACGACCTT
GTGTT GAAGT

Afactin-qPCR TACAGTGTCTGGATTGGGGG CGGATTCATCATACTCACCCTT

AfFPFI-qPCR

Atactin-qPCR

AGCTTAGGGTGGGAGCGATACT

TGTGCCAATCTACGAGGGTTT

GACCTTGAAGTGGTCGCGATT

TTTCCCGCTCTGCTGTTGT

AtFT-qPCR GATTGGTGGAGAAGACCTCAGGA TCATTGCCAAAGGTTGTTCCAG
AtAP1-gPCR CTCTTACGCCGAAAGACAGCTTAT AGTCTTCCCCAAGATAATGCCTCT
AtLFY-qPCR ATGATTGGACAGGGTTATCTGAGG CTTTCTCCGTCTCTGCTGCTGT
AtSocl-qPCR TACTAAGGATCGAGTCAGCACCAA AATCTGTTGCAGCTCCTCGATT
AtFUL-qPCR CTCAAAAAGATTAAGGAGAGGGAGAA AAAGCCATCTCTGGAGGAGGTTA
AtFLC-qPCR GCTTTCTGTTCTCTGTGACGCAT CTGTTTCCCATATCGATCAAGGAT

AfFPFI # AfFPFI+ X5 HESERY 851 W) AfFPFI+ R8N T B AL R IR AP 81, T R R B 5

AfFPF1 and AfFPFI+are both amplification primers of the target gene. AfFPFI+ indicates the added restriction sites and homologous recombination

sequences, Underlined indicates the restriction sites

1.4 AfFPF1 BEEFRIZHEHHE
VL AfFPF1 RN F 55 U 1E 4ff ) BV R B4R
AfFPFI+ 5149, PCR P14 4, 3 FI F Kpn I Fl
Xba I B il ¥4 P9 VI Bl 5 pBI121 2% 4k 2k Mk, R
H ClonExpressTMII One Step Cloning Kit i, 7| &
( Vazyme )t 35S : AfFPF1 B2 MA, Zid K
PCR i S AL VIS I 993 /5, 52 A GV3101 AT
PSS JE AR BHME R, 5 50% H il SRR FIR
SJE,F -80 CL-A7-
1.5 #EsTEEEd
K FARAT B AL T AR Y 0k e bl g O, £t
AR 2R IR W B R 2 DL R Ay T, IR
35S: : AfFPF1 % 3 IR 40l ma I, W %% BH A ik 2 74
RBEICZIEH TR, SR 3L B A4 AR GE 25
FARIU R IF B RNA, 3 S5 5 0 ¢cDNA, LU
cDNA A, AR R 5 1 EA T 5, I X Ul e T

HRITAE MG S R A
2 GRE54H

2.1 AfFPFI cDNA &K %ESFESI4SH

JE T Bt SR 28 I 5 5 4R DA W SRR e i )
AT H I EL A, fir 44 0 AfFPFIT (I8 1), A8 —
A~ 312 bp M FFILBIEAE, Jifth 103 4~ 24 FE R ik 5L
AfFPF1 & BTARXS 43F 54 12.06 kD, FRIS A5 HL
4 9.39, A% E 15 %L (Instability index ) FLESE 44 5%
7K P ( GRAVY, grand average of hydropathicity ) 43
S 36.57 F1-0.289, R UZME M E THEE A,
JsEKPERE . H4 53 TMHMM 2.0 #1248 A
N R
2.2 AfFPF1 EEMREIRE . SR H LR

R 4 NCBI L 95 1 b € 32 28 19 AS 8] 92 (1)
FPF 175, e B G 57 ( Arabidopsis thaliana (L. )

ESuy g il
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Heynh. ), & K ( Zea mays L. ), 7K % ( Oryza sativa
L.). 4 %L ( Nicotiana tabacum L.). |1 7F ( Sinapis
alba L. ) F it i 45 ( Gossypium hirsutum L. ) 6 />4
T FPF 5 H P31 5 AfFPFI S H P9I T 2 H I
XFo G5 R, FPFL 4R K B 34 L 85, AfFPF
5 A FPF1 25 FH 2 A g B2 A BA e, 2 520K 3 1)
MSGVWVF, H1[]#B 037 i) LGWERY LA K B A i 1)

2000 bp MYDIVVKN ( & 2A ). F| H 7F & 3K {4 MEME %I
000 bp HoA R PR AT B F AT AT, AT R PRSP P 4K
750 bp AP ZEIIAAR] ([ 2B ), 5 1RUE Feek 2 R AR, H
500 bp H motif 1, motif 2 Al motif 3 3 S5 Ak A diig . Hr 7]
250 bp 43 VR o O ~F 3 81 (] 2C ), #E T AfFPF1 7E
100 bp Uife b HA —@ s, 4R #EEE (N method,

neighbor-joining method ) ¥4## | RGEHEALRT (5] 2D ),
M: DL2000 DNA ker, FIA]; 1: AfFPFI1 &R 1 7= AFPFI ﬁi :J: % i& £ iK E/‘] ZmEPF % IJ:_I %n 7J( *é, E/‘]
: marker, P[A};1: 2 A H) " o — PN ”
M: DL2000 DNA marker, the same as below, 1: Amplification of AfFPF1 OsRAAI E/J ﬁjz ’ HE‘ /j’{/ﬁ\:ﬂ Hk‘%ﬁ? Hfjﬁ%ﬁﬁzﬁ
E 1 AfFPFIEE cDNA &K E[E KA R EA L TIRE
Fig.1 Full-length cDNA clone of the AfFPF1 gene

AfFPF1 ESCTAAG........ RREVLLHTJS TN RSY EL. .PNQ R y 89
ALFPF1 ENPNQSE . . . SCTONRREVMY Y1) &S GGGDTDE: F T 95
AtFLP1 IENPNCSEGVSTCSHGRRNVEV Y1) L R 97
OsRAAT EXCQATAG . TAVAGGRREALVET] 95
NtFPF1 EBCQGSSE. . . 88
ZmFPF1 ENGAAVEG . EAAVR . RREALVAT] 94
GhFPF1 ENSGSCQ. . . . REKPEGKVEVHIES) 95
SaFPF1 IENPNQSE . . . GCTNSRREVMV Y1 95
Consensus  ms  ngv orl

AfFPFI1 : D08 103
AtFPF1 s 109
AtFLP1 F 111
OsRAAT S 109
NtFPF1 I 102
ZmFPF1 i 108
GhFPF1 K 109
SaFPF1 109

Consensus  iv kn  f

B Name p-value Motif Locations C Motif number Motif Consensus
AfFPF1  6.67¢-79 [ | .1 Q RN
AFPF1 1.67¢-9 | S |
e — e S 01350 R T R
OsRAA1 6.01¢-84 . | |
e s B TS el oSl NER
ZmFPF1 2.51¢-80 .| )
GhFPF1  3.96e-79 I
SaFPF1 2.94¢-91 = | MS VWVFtSN,V
= Motif 1 =Motif 2 * Motif 3
91 ZmFPF1
52 A AfFPF1
NtPPF1
AtFLP1
87 SaFPF1
GhFPF1

A: FPF1 8 FURZ TT 9 LU, SR HE S BA S | Hh IR - M EAS (9 PR <1 7915 B: FPE1 &R FUFSIGET P 04T 5 C: FPF1 SR IR ST 2L 77515
D: FPF1 TSI RYK B 30T ; AtFPF1 Rl AtFLP1: ¥97F , OSRAAL: /KF, ZmFPF1: F2K, NtFPF1: J{5, SaFPF1: [13F, GhFPF I : liHiAf
A: Multiple sequence alignment of FPF1 protein family, the green box indicates conserved sequences of the carbon, intermediate and nitrogen ends, B :
Motif analysis of FPF1 proteins, C: Conserved motif sequences of the FPF1 protein, D: Phylogenetic tree analysis of the FPF1 proteins, AtFPF1 and
AtFLP1: Arabidopsis thaliana ( L. ) Heynh., OsRAA1: Oryza sativa L., ZmFPF1: Zea mays L., NtFPF1: Nicotiana tabacum L., SaFPF1 : Sinapis
alba L., GhFPF1: Gossypium hirsutum L.
B2 AfFPF1 BEF I R KX R
Fig.2 Alignment and phylogenetic analysis of AfFPF1 in contrast with closely related proteins
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23 AfFPFI EBBER R A RS SR A TR
S SN I
N TARIL AfFPFI TERSEERBUR 25 I hpg
SEFEYE, R QRT-PCR X§JUIEFFA1 81 S F 355

M. FIH SigmaPlot A TAER, HiEl 3A ],
AfFPFI BETEA& AR B A 3Rk, HAE O,
BRI RN 25 Sk AR, FEAR ik, DX
LR 7E 5 E BRI & B i L AIE

A B C
81 m= fitRoots 7 - ZSERCK 2.0( 28 (ARHIHCK
-?;t_ems 6l - 0.06%Z.Hiiethephon 18| =300 mg/LAREHGA
o == ) = f=}
=] o =]
‘%6 Central leaves ‘a5t .= 1.6
E2°] it 5i e
& Mature | M a4t X 514
H% 530) ature leaves HJ% 5 HJ% 5
T2 Ze3f z 1.2
E% E% ! E% 1.0
2 I =t %038
0 = 0 0.6
Lk Rk 0 1 6 12 24 0 1 6 12 24

Juvenil plants Adult plants

IR FRTE] (h)

Ethephon treatment time

FREFZFACHRN ) (h)

GA treatment time

3 AfFPFI EEFIHA L FMERIE R ITIME S E R NE AL

Fig.3 Tissue-specific expression of the AfFFPFI gene and its response to exogenous hormones

ANIE 07 T L sh TR C A BOR AR IXUBY
BHEYIIFAE . N T AfFPET S5t P 5 2048 B vy
FEPE 38 A6 A RAL N A MIE 2075 )5, Al i i X
USRI AfFPFT AN ] A0 35 (8] (4 R X 8 18 1
WAk AfFPFI JEH ) FIEHTE 0~6 h %6 LA T
K, B 5 ik iV BT 7 24 h Rk 2y b3
HIAY 4.6 £i5 (B 3B ), LA LZ5 IR KM, AfFPFI 3£ H
(MR 2 HNIR LM A B [R] Y 5200

T AfFPF1 5 8+ X & — & 51 Y i ia
FHIC I T, B AN ZR 28 A HT R F R | 2 5 3R Al UK
T e e o7 A, >R FH i 5 2% A0 B W IRUAL SRt 55
AfFPF1 XFAMG AR B 2 BN, o W50 KA s kLo 1
W1, AfFPF1 JE R RIA BTER R R A HES 0~1 h &2
PR B Bl S — B BT, 7R 12 hIk B R w5 s
REARR, 3% (R B2 3 sh 284k (18] 3C ), Uil AfFPFI1 JE[H
Z 5IRR RWIN B
2.4 AfFPFI ERERIEEHAEHHIE R FEE E PRIEHL

BITEE

i F FEZH Al Exnase 11 4221747 TRIEE G H 92
B BOFNZEPE AL 28 IR 2K, 54 4k Trans-T1 KRG HT
BURSZ S A, KR 35S : AfFPFI #E47 XUEEY]
SEHRENY 35S AfFPFI 1A H Pk i BE LU B V) J P,
VI 4 ok 515 20 B i 45550, S H i
B KN—BI 477, 208 312 bp, BEHTIZEEH ik
AL 58 (T 4A ), A8 Bl ) A 2 8 A e

A GV3101 AFF B 232 25 4, I F1LFH 3 K PCR £z
D B R 2 AL BN AR AT IR Tk (8] 4B ),

PEHL 35S : AfFPFI % BE L R O P AR R R
2 HARA I A RNA, I U 5% 9 cDNA, LU
cDNA J it , fifi 4¢3 AfFPF1 #£17 PCR f&
DN, B B W R G L i 8 7 2 L DR ARG TR R bR R 3
HH AR 457, B 312 bp Ak 457, W AR AU R
TR 28 AR m I A 2% UIE A SE IR AfFPF T
BN ARG (& 4C ), H4k45 35S : AfFPF1
LRI IT 6 MR R, BB RAE R R Rk
24

W T3 4R 35S 1 AfFPFI % FE P40l g It B A 7
il 23 AR R T b 7 [R) B 43 A L i ep , XA
FARDEHEA TIRERGE T, 43 0 G812 1sf (1) 32 e
M H M. 25 35S . AfFPF1 % 5L K U 7
IS AR OT BT AR RUA EL AR R 5 d, H3E
JEIECH D Gt Je BEF A IS JEE I — A 10 Fr,
LR PR 2R B P U E 8 i, Wi /b ik 31 i B K
(K 5), %5t 10 d7E MS 3338 I 13 B 3% 93, B
AR DU R ST 2 5 i, I E AR
B A RSP EAR KON 1.752 em, T3 X 35S 2 1 AfFPF1
ek D DL B I 35S s 1 AfFPFI-L1 35S : AfFPF1-L2
FHEA9H 2.10 cm . 2.33 cm, 5824 R 25 2,
ARG IFHH LL , 5% 3 LR I 19 AR K H 25 573k 2]
W ZEIKF- (E 5C. 3% 2),
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A B C
2000 b
15000 bp P 2000 bp
2500 bp 1000 bp 1000 bp
750 bp 750 bp
1000 bp 500 bp 500 bp
250 bp 250 bp
250 bp 100 bp 100 bp
A FIBFARNBLEFY), M1: DL15000 DNA marker, F[Al, 1:35S: :AfFPFI 5Ok, 2: 35S : : AfFPFI FURIAUEY] ; B: AHFFIR1Y PCR A6l
1~4: 35S AfFPFI RFTIHIAVESCRE, 52 BAEXT IO AfFPFI SERZRK44K, 6. BITEX I ddH,0;
C:35S: : AfFPFI FIEPIRERR PCR $858, 12 HPAE BRI IO, 3 ez AU T,
4: FIPERS IR 5~6: 35S : AfFPFI e BRI o7
A': Double enzyme digestion of expression vector, M1: DL15000 DNA marker, the same as below, 1: 35S: : AfFPFI plasmid,
2: Double enzyme digestion of 35S: : AfFPFI plasmid, B: Agrobacterium PCR detection, 1-4: 35S: : AfFPFI positive clone,
5: Positive control using expression vector bacteria solution of AfFPF1 as template, 6: Negative control using ddH,O as template,
C: Identification of 35S : : AfFPF transgenic plants by PCR, 1-2: Wide-type Arabidopsis thaliana ( L. ) Heynh.,
3: CaMV35S transgenic 4. thaliana ( L. ) Heynh., 4: Positive control,
5-6:35S: : AfFPF1I transgenic 4. thaliana ( L. ) Heynh
B4 AFPFI ERREHENMEREERBMELIETEE
Fig.4 The construction of AfFPFI gene expression vector and identification of transgenic plants
A
WT Vector L1 L2
35S:: AfFPF1
B 30 e e .
mmm fHEEREL (d) Days to bolting
3 3% 85I Rosette leaves
25
* *
20 C
s
m S
-fzg g 15 +
Z
10
*
5 L
0 L L L L R — —
WT Vector L1 L2 WT Vector L1 L2
35S:: AfFPF1 35S:: AfFPF1

A PP RS R AR AL 5 B+ B A BRI BE D R Tl S0 (B R R T H e C R BRI AR R A AR RS 00 s WT: HF AR, Vector:
s BANRIIT , 35S : AfFPF1: 35S : : AfFPF1 FIERUTEST , * FURAE P<0.05 KF R 25, NI
A': Phenotype of WT and transgenic plants, B: Days to bolting and number of rosette leaves of WT and transgenic plants, C: Root growth of
transgenic Arabidopsis thaliana ( L. ) Heynh, WT: wild type, Vector: empty vector transgenic Arabidopsis thaliana ( L. ) Heynh,
35S::AfFPFI:35S: : AfFPF1 transgenic Arabidopsis thaliana (L. ) Heynh,
* indicates significant difference at the P<0.05 level, the same as below
B 5 35S::AfFPFI BEEEHRRESH
Fig.5 Phenotype analysis of 35S: : AfFPFI transgenic plants
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x2 METRREKER
Table 2 Root growth of transgenic Arabidopsis thaliana

( L. ) Heynh.
IR AR A (em )
A. thaliana plants Root length
WT 1.752£0.15
Vector 1.749 £ 0.17
35S::AfFPFI-L1 2.10£0.23"
35S: :AfFPFI-L2 233£0.17

B ] PR« BRifE2E =16
Data are average + standard deviation, n=16
2.5 PRMHRRFEEXEENTREERD

e B AE K 18 d 1 35S : - AfFPFI %% 35 [H 1] B
1, MR T R T AL AR DG 3 R BEA T Ak A, L
RIT AfFPF1 3 R R 15 97 465 0w o7 T 9 TR 1A
AHR EAE T &5 2R s 1 AfFPFT e 55 TR A Bk 3
vhF A6 42 3F K7 AtFT( FLOWERING LOCUS T),
AtFUL ( FRUITFULL ) . AtSOCI1( SUPPRESSOR
OF OVEREXPRESSION OF CONSTANS ) . AtLFY
(LEAFY ) F1 AtAPI ( APETALAI ) 1) 3% ik 1 AR AN )
P JE B B HL 28 5 28, JUHUR AT ) RIA 2 L
P AR R ik LA, T AESN i K AeFLC 135
B2 B0, LSRR S AFPFT 5 BN A AR 4R
HTFAERBLARFT (151 6 ).

60 mm YFAERIWT

2k Vector
m 35S::AfFPFI1-L1
I 35S::AfFPF1-12

AR FEE
Relative expression
w I
S S

%]
[=]
T

il

ALFY  AtFT  AtAP1 AtSOCI AtFLC AtFUL

4 RIRTE P<0.01 K | 35225
** indicates statistically highly significant difference ( P<0.01 )
6 HEEBIEFTFALBXERNBERIEERN
Fig.6 Transcript analysis of some genes related to
flowering in transgenic Arabidopsis thaliana ( L. ) Heynh.

3 e

FFAE SIS Fe b Ktk A BB K T3
AR R, SRR DR TR A S T . H
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