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THE: Ak Fasr 4 X3 A, KRR RT-PCR7 A ML F L BEAF R INFF L iA4s € 24 X B T AR FRUITFULL
(FULD# R BRI R, ELcDNAF LM 4E K & 4 768 bp, 425548 IR B, 7 7)) st Fo2s M3 541 & B, b & B MADS
AR . K-box#2 Kk 84 £ M 3 A ARGS0 % 5 #)3%, FLEA MADS-boxFeK-box##2 24k 2 /F. NCBI blastsy#r % 3L & 1%
BRI ALBRFI SR HFHFULLEEG LAR SRR, H69%, B4 % AHPsFULI, GenBank’5E k5 4
KX621277, %%ttt o#r £8, PsFULIS % 2 % #5649 VWFULI & %% % %3, /& TMADSH B R4 49AP1/FULTE R
#%. QRT-PCRAM, PsFULI R 4 M4 A RF AL T R X EZFBE, AR F B FTHRETES, B4 1A K
ZoRP R Y, ERE A (M B L0, PAROAFRL . B L ) M6 R TR Beg L, PsFULIIA A &

kAT G N RE ® £ F B, RYAPsFULI LB 342 - FF 18 B L 2069 F- 0 A & 2R 4E A .

SR 4- Y, PsFULL RE e80; A H R A8

H- Pl (Paeonia suffruticosa) N*j #j £} (Paeonia-
ceae)~j Zj J& (Paeonia)ft FHAE M /NEAR, K HAE
RMUR . TN, P2 N Terh 2 £ (5%
2011). HEFHR ZHEAERARTE, HIRICIFEXT L
B, —ROITAERT A N REAE I4~5 4], BRARAE 12
A0 d, s FA B R 5 e . FRIE AL PT S Fh
Z U e Ay, B B AR AR X D
I, RN AL PEF TG0 5 F DL, X PR
. KA PR R B A H 2R

H T A2 () ABCDEJT e AR Y 2 i i X}
fLFE I+ (Arabidopsis thaliana) 4t 5 (Antirrhinum
majus)E XY B K B B0 7052 H I
#0159 31 58 3 (Melzer45$2009; Saha%:2015; WangZs
2015). 46K B HABCDER R fr, 5 1| 2 B A AE,
% B P 75 1 B R AR LRl (Jack 2004).
APETALAI(AP1)/FRUITFULL(FUL)-likeJ: X /&
MADS-box £ K Z i H AR EE K . AT R R W]
FULZE PR 42 11400 7 5 T A8 IS (8] I AE 73 A2 41 2393
1k 75 B EAE F (Borner%5:2000; Teper-Bamnolker#ll
Samach 2005). 1t %](Vitis vinifera)®', VvFULI1%
DRI ANAS R A2 JE 7 260 TR 46 A0 20 (AR B, T HL e
WIEAE AR B K H (Calonjed52004) . H AT C M4
M Mk(Amygdalus persica). ¥>%(Cymbidium
faberi). BRI Al (Dendrobium thyrsiflorum)Ffaf
te(Nelumbo nucifera)s5 2 ey 7 & v bE 1
FULJRFEFER, I Boxf H AR K DhRe T fe 14

ST (R E252015), (BT B B WA Y —E 1
Y, RTFULER R S A #R0E . R, 5
AR A I Br kel (05 S 5e- 37 I S B 5 e W 72
WIE B, B B E 28N

AHIE T LA 3% BH 40 4 P 9 iR 56 A k),
RT-PCRGE T2 T FULIZE R )4 K cDNAFF
HI), K FH S2i 58t 8 B PCRITVEIR T FUL 1 3L K £
VEBHL AP RS B RIS O, FEE—
FL T FUL LS RILEAS [F AR B 4L P (A8 <0 H
200, I B R AE A ) 6N TT AL H
FERE AR AR L, A T4t FEAP L FULIRE 5L ]
(1) Th e S FAE L P R AE 37 728 5 e 72 b i
BLIE HLA, AR s At PR R 1 4 LB S A
VRIS HE B AR o

MRS 7E

1 REH

20154E 10 H H A R & BH L 4t (Paeonia
suffruticosa Andr. ‘Luoyanghong’ )4t %, 201644
HRAEFL B IAMIEME . G ARFIH:, [H R

W 2016-10-27  BE  2017-03-02
BEL R R R Q0 I BA SCRETTRI(14IRTSTHNO14)
FHEREHFH4:(31370697) A7) 75 24 B BT A5t A A 2k
4(164200510013).
* JL[ERE HAE# (B-mail: grapeguo@126.com; hxg382@126.
com),




AR SRES: P IF AL 3% 3 s IR 1 FE DR Ps FUL T w8 5 383K 29 it 537

EETFAEIT [B]AS [B] A P i A AL 30 H 217 (“Yingri-
hong’). HAEIKEHZL . HiAEAEE" (‘Huawang’) 6
ANFFAEI B AE M . 64 JF A6 I 160 45 7% €30
(D €A WIFHA), FEIFHAV). BT
VMR (V) (F2RAE552005), FRER
¥ WRER G, BT -80°CUKARIF & H . ¥
it A B 1 R e BH B 24 P I

2 S RNAREIScDNAE R

RIS ELERNAFEHCR AL R AR AR
AR A A 2L RN Aprep Pure 2 # 2 I #6 4) &
RNAHEGRF & . F)HNanodrop 2000 CHlE /3%
FEREHHHEAT BRG], FLOD,e/OD, [ 14177 1.8~2.0
Z 8], FEw AR TR B pgm i IRNA,
FIHOligdTRIBENL T ¥ & HicDNA%E, Bk D IS
FEHiScript” 11 1st strand cDNA Synthesis Kit 17| &
Ut B (R B v ME R AR R A FR A )

3 54 5SPCRR Rk &

FeT U BHA 4 PHEE A B R NCBIE i
P&, I BLASTX 2 #r Lbx), FJH Primer 5.08 £
et 160 0] LY 34 PsFUL 158 3 FF i3 5 HE (ORF)
1. KA 54, PSFULIF: 5' AAAGAAGAAA-
CTCCTGCCACAT 3'; PSFULIR: 5' ATTCCAAAAA-
CACATTCAAACC 3'c DL IS BH L 16 2 [ 5 5
cDNA NI4T PCRY 1, [ NAK R H20 uL.
94°CTiAZ S min; 94°CAE 1450 s, 60°CiE k50 s,
72°CHEA T min, 35MEH; 72°CLE(HS min, K H
1% 35 i R v J P Dk Rar W A 164 = 4, Gk B B ) 2%
[\, 2lifh 5% $ TaKaRalf pMD-18T# & |
(TaKaRa code: D101A, Ki%), & ibigt L1k, ¥ &
TR AL B K AT B DHSarF o BT B PCR 7
T PH P TR, S REATLIZE HL 3 A P 4 T R 2 AR b it o
B A T T
4 BSOS R G HEREIRE

FR 5 I 5 52 7 F DN AM AN B A4 25 $0 A0 5%
ST 5 F gk, FIFNCBIF Conserved Do-
mainsE 2k B A BEAT 45 M 38 2 BT R FHBLASTX
ITEL AR T 553 #r, FHORF Finderft £k A 41}
PsFULI%: K cDNAIT TR 52 4E; F FExPASy
(http://www.expasy.org/proteomics/)#& fit ] Prot-
Paramtf £ [ 57 BEAL 14 53 14647 50 #7, F I NetSurfP
ATy A B S 2 s R, IFR] FH Protscale i AT

AR R B IE AT 5 FIMEGA 5.044 4 &
Gritib i . BRI S WangZ5(2011) iR IE
5 SERTE=EPCRK M

Wit 1% 5 #qPsFULLF: 5' TGCTA-
CAAAAAGAAAGAAGAAA 3', qPsFULIR: 5'
TCAATGACAAAATGAAAACCCT 3', Hy K&
N136 bp. HEFERIEAX FE M ActinERIE A
SR (5K E B252011; FIFF|Z2014), qActinF: 5'
GGTCTATTCTTGCTTCCCTCAG 3', gActinR: 5'
GAACTCACTATCAAACCCTCCAG 3', 4 # K J&
N134 bp. qRT-PCRJ WA & N20 uL. 94°CTiAR
P£3 min; 94°CAEPE1LS s, 55°CHPELS s, 72°CHEfH
20s, 40MEFR . SR 2 Y PsFUL TR R (R A
%ot ¢ 3% B (Livak fllSchmittgen 2001). %"PCRJx
VA GERY/

SLIGEER

1 $APsFULI cDNAZ KW TR IESFH 55

DLV BHZL 4 FHAE 2 cDNA RN, 52 %45 3]
1/M768 bp K/ 2 A 58 BT T8 ) 1 AE ) cDNA 7
B, gt 255 N AER (K. BAZH R T 5T
BLASTLL X 4341, K& ELZ A Bl 5 APT/FULSKE R AH
AR R o X g B B AT S5 A A i, R
ZEE R A MADSE SR . K-boxi 5 1 1) 45 14 15
FIARG80 % &5 fydek, H A MADSEE 5 I 45 44 38, X
43 NMADS-MEF2-Like 45 #445 . MADS 45 A4 45 F1
SRE-TFZi 48 . BLASTP 3 #r4i R W], %A
5 )\Mlift(Hydrangea macrophylla){fJAP1/FULZE &
H. Y& HE(Betula luminifera)f)MADSI . %] 1]
FULZ & E B A B 0 FR T, A AL RE 53 3l ik
65%- 66%. 69% . IXLLHHE R IZIERE T
API/FULFKE A, BRI T 7 AR 504, 1
R A AR A o BRI RE 1% 2 R oy 4 R Ps-
FULI, GenBank 35 AKX621277.

iz FHExPASy #2 it [ ProtParam 7£ £& Tl il Ps-
FULI 9wt (¥ A AL B, HEMNZE AT
ﬁng1269H2086N386039OS% AEXT 7> ¥ B 49 °829.279
kDa, FIGS5EHL 15 N9.49, iz FTEL T B X PsFULI
S i 1 SR BK M 3EAT 40 A, 45 AR, Ps-
FULIRHy IR SRR M IR TR (1984), SE/KIX
WAEBEEPLES1~210 aaZ [8], SE/KMERE-3.578,
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27 6 L L K K A H £ I S WV L

166 176 186

D v E v B L I w F s T K G
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533 ®x = ¥ E ¥ S S E S S M E
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I L E R ¥ E R X 5 b 4 F-s E K
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79 Q . G T I D P E s Q G s
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05 L @ R S M R H I S G E E

400 <410 420

S H E b4 P K h w B R I E v

352 362 372 382
TTIGCAAAGGAGCATGAGGCACATTITCGGGAGAAGAGCTIGATCCCTITGAGTITGAGAGAGCTTCARARATTTGCGCGAGCAR

ol P b s L R E L Q oy L E Q

430 4490 450 460

3 9 1 CAACTITTITGATACIGCICITAAGCGCGIGCGARCAAGARARGAACCAARCTTATGAATGARARCCATCTICCGAGTTTICAGARAR
131

Q L D T B h K R WV R T R

478 488 498

n Q h M pog E T I =3 E F Q K

508 s51is 528 538

157 ¥ E X A L @ E © N N L L

556 566 576

K K L K QL N D K I oy A D Q

586 596 606 616

5 47 CGCACACAARNGGCAGCAGCAGCAGCAAGACCATGGICAAAACTCATCIGCATIGATGCTAGCACCACCACAACAGCCT

183 R T © R @ @ © @ @ D H G

634 644 €654

Q@ N s s A L M L A P P Q Q P

664 674 684 694

625 CCIGCATCACTACCAGTITIGCITIGITITAAACATCGGGCARCGICITGAAGGTGGGIGIGGIGTAGTICGAAGATGTIGGGA
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Fig.1 The ORF sequence and deduced amino acid sequence of PsFULI

B K P2 FE R A 494, B /K PE ] ik2.356, SA1A
—193.122, [K e HED % F5 PR 4 B 1) 2 1 SR 7K B
. iz HANetSurfPif PsFUL T 5 7 51 8 — 9t 45
FAFEAT T, TN &5 F 3 B PsFUL 1R (53 7 51 1)
TREER o2 E(39.73%) . PEE FH(24.24%)
FITCHN A H1(36.03%) 1 . PsFULIZmA% 1) 5 H
A5 5 22 (1 o e RIJG RS 1, PsFULIWIIE IS A
S8 AT 2 (8] (0 AE ELVE SRR 2 AR SRR 3R
(Yang%52003).
2 HfPsFULISRIS R EFRHIEIR M 5 4

FPsFUL1Z LR 7 132 48 2 NCBIAU 2 i3t
FTAELEBLASTLEL XS, 3% 48 13/ [ 5 1 458 s () 4 ol
(11526 AP1/FULV. X R F R, iz HDNAMAN
PR X B 7 B3 AT Ho JE R B PSFULLS A [l A
YIAP1/FULYE 5 R S HE R 7 51 () [RIEPE AN ], 57
% J\LE. HEMEE RS EEE, 5% 4
(IFULZEE 1 (AATO07448.1) [ [E1 V5 5 &5, N69%,
AP1/FULE 5 % B A MADSFIK -box & ¥ {7 5F [ 45
P (K2), J& T MADSHE R 52 Jt F i Ty pel 184 (Al-
varez-BuyllaZ£2000), HEWrPsFUL L& B A Y243
REMIFULIRJEFE A .
3 HAPsFUL1 RGO

N TR S PsFULTEER 5 H e AEYI AP

FULIRIJEFE R 2 I8 (1) R Gk fb 6 &R, B3N Fl
(1155 AP 1/FULIR)JE B R 9 i i) 2 B2 1R 7 41,
MEGA 5.0% - # i Rttt it . 45 5L (EI3)R M,
PsFUL15 H A pp 4 i I FUL-like & 5 21— 2,
H 5 & VVFULTRAE — 2, Xk — S5k
PsFULIF#:N & T AP1/FULW. 5 Jt, F&WH ST 5%
EIPRZ S ralint
4 PsFULITEHFAAREELEE PRIFRIES
DLV BH 20 4P -8, 3T Duncan TestFl 5
Z 5 BT (ANOVA) EL B 73 A 7 PsFUL1EE R E AN [F]
MR TR RIEZE M. PsFULITEHSHE
AR, B HARP A RIE, HREE
22 5 8. (P<0.05), 2 IHLE IR FFR A4 5 (B
4). PsFULI{EACZFHIIRIE B i, A17.23; 16
Merh ek Bk, N13.66; 5 A H A il 2k
BILVPER—AKFE, 40 51089.43F18.21; R I5R
R, N1.00, KA T &I PRI EY
R FIE B HRACAIRII 176 o HEMAEAE P IE % 1 R
WA FE R, PsFULITERE 2EFNAE I R 4% A
&R, SIFERCR AL E KR NEY).
5 PsFULITEARITEEAH AT IZFRRIED
N T ARG PsFULTHEAS [RI 6 JA (R 4k P b Fol
feid FE P RE R, EECRAR R H 200, A
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FUL1 7M‘II-\DS su;:r, family K-box super family | )
Yt B HEBIMADS 1 89
BECmGAL2 88
ANRLINEECaFUL 89
A% AEpFL2 89
HFPsFULI 89
J\ili#EHmFUL1 89
25 WA SbFL 89
JHENSMADS1 o2
LN ENIAGLS 89
HPERhFUL 90
#FHSIAGLS 89
T A TcAGL8 89
E A TaFUL2 89
H % VVAP1 89
%% VVFULL 89
HE VVYMADS6 89
b HEBIMADS 1 FIETOE 179
B CmGAL2 - i el L
/NRLIIEECaFUL (L Pl (o T 179
iAF AEpFL2 el rpE R 179
HFPSFULIT $33° 179
JUil#£HmFUL1 =13 cls T 179
B WA SHFL 0 i
MIEFENsMADS1 #1055 1n 1) H 179
2 E MM ENIAGLS i eail 176
HHRFUL = E s
#FHSIAGLS NI HE T SR 179
T A TcAGLS : ﬁ 288 - 179
B TaFUL2 Ejs C3i b 178
%] VVAP1 Giler 179
%] VVFULIL e ol 179
£ VVYMADS6 irs 179
FEMEBIMADS1  Beu.aur¥ges:. cgliBredisiBoge. . .gegesTLeBE - - AGRGCEDABAQTRES . . ANGEMEERNESHIN 253
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/NRLINEECaFUL AQQ . FEWERGNR . HDINSSSIVESGE .. ovvvnvrnrnns INSESISETYAR. v v« GGDN.EAEE.TQSSQTN. .AVMHERMIBOME 242
AM#E AEpFL2 B0 . REREGEN . . qcQNEEE FLESQT. . ... oo n BEFIEET vl ... .. RCTGEEEEEARTQSRZN. . FHMEENNIRE LN 243
*iﬂPsFULl ADgRTEROGECODHCCNEEA I MEREECT. . . . . . BEASLEVA . .GCGVVEDVEHCTOR. . TSHIVLEERMEPNIN 254
J\UIIFEHAMFUL1 AER.EQLRGENL. . . PENTSTFMFEE......... EEQPLEH .ENVSIEQENEAQIRE. .NSNEIMBERMIBEVE 247
P WASbFL AERFFRPQLEHV . Gstssqnqannnwnm‘n.vrr = ...VSEGA. .EGTSRE. . . SNSEMPANNLRALE 253
MIAEINSMADS]  AgH-ToWEGgs: . onrRsss=vETgE. .. ... ...... EsSlureraver. .. .. AGDNGEVEESSRQGON. EVMEENMIRHIN 244
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A A TcAGLS TEN . NBCEGENL . . SONESS . rmslp - anunnq!cpsm:vu!m_aw 247
B TaFUL2 Hof . AHREQCH . . QVONPSTFLERCS. { . .RGTGEECEGSCPHNRTN. .TIMEERMIBEMN 242
%% VVAP1 QNNRAGNEGERN . . 1GGNSEAYVVEE. ... ... ... PPLQEBSEIMEESEVG. ... ... RAVEED.GAEARE . . SPNILMEERMIREVE 246
ﬁﬁVVFULl AQQ . THNEQCN . ch.lr‘ﬁs'u.sqc ............. EAHGARRNELDLTLEF..... IYESHEGCET 240
#E VVMADS6 ONNRAGHEQENN . . ICONSSAYVVEE. ......... EEESEve....... RAVEED.EREARE. . SENTEMEERMIBEVE 246
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Fig.2 Aligment of PSFUL1 with homologous AP1/FUL proteins from other plants

Fofr 3% BH 21 ARG S B A6 T A IR AR HEAT T
AL o HEFHI AR 7R 5 o 8 B A (D)
ZE LUH(ID FIFHIAI) . EIHHAV). BEITIHI(V)
FUEFEHI(VL) 64N FFALRT o 0T — SR &
(30 H 2088 V8 BAA0 Bk A8 ), PsFULIFEERAEAR
[F) FEAE IS B v 1 3R 0A B W AR [H (B S). 78 e i
Pl BT HE P, N EE I I K123 R
B 22 A7) A (LD A B AR K S, N B 10,4965, 85
GRIE I, FERIEHI(V)IE B s, BT 7313/, AT
CLHEN PsFUL 1S54 FHAE I AR 3 A8 it A2 AN IE 5 T
TR R BB, R R RT3 7 3
G, MO B

AR HFAE . HAES M) ST 5

1M &, PsSFULIBERILEOAN AN R AL JA 1) R0k & 2%
523 (P<0.05), TEFAL S FRm H 2, PsFULI
FIL BB K, (HZATEY I HAI)IA B & =&
(1.56), NFEAWIDK1.55(%, H5F=NIFER
(IV~VD)ERERERALE . [EHILHF LT H,
PsFUL13 15845 Fa () 2 4] T I () F- A2 16 i,
FEEFFHAIVYERIR R I%, T e 3G hn, a6
(VD)IE 2 5% =1 (4.55) 0 1A BAR JE A i i PH 21,
PsFULIFR % & i it HABAE V), h4.13, L
FAE AR I0 H 202N, LRRR e R e R
AN, PsFULERAERAL & Fp <l H 2 iR
Pk Bk m U], M AEYISEThRE FHENIZ AT RE 2
T REE R R R R E B, DARIE R et P
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Fig.3 Phylogenetic relationship among PsFUL1 and
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Fig.4 Analysis of PsFULI expression in different organs
ANF/ING FREFRIRAE0.05 7K L7 5 i 2, SR

AP IFAE R IE R AT . X LEHHE R W PsFUL I K
BRI GHIPITER BT BOV R E AR -

O’

MADS-boxJk [ & — S 8 #2113 s i 4%
H¥, FEEMAEKEENE S SERPEE X
YRR, S EEDR . H B RER K
B, Rl fE e RS2 B P I RIE (M E
%2015). BT, 4P 8 w5 IR K
(IR R AP (1F7:452011). AP2 (3K J54£2011a).

[%ﬂﬂﬁNicoﬁaﬂa sylvestris NsMADS1 NP01289508.1
100 =i Solanum lycopersicum SIAGL8 NP001294867.1

[FULE R 7 9 (1 R Get e 7 b

amino acid sequences of AP1/FUL from different species

SEPALATA (K J5#£2011b). COL4 (FJiF| &
2014). SOCI (XEHF%2014). WRKY (f1 41AF%%
2015)FIPDH (M1 4:%2016)%% . AP1/FULYV.5 %
SN E T AThAe LN, B8 A A s BE A,
MR TR E RN, R TP EE 2 CE
BER.

1657 A2 AH ZURRAIE J5 DR RN A 3 B R AAE 2 TR A2 4%
HFITER BRI, FUL, API. CALVLJ
A ILKLEAFY (LFY) R0 F K TERMINAL
FLOWER (TFL1)5AGAMOUS-LIKE24 (AGL24)2.
] (A ELAE R SRR e T 465 A2 2H 41 1)1 A (Drob-
yazina%$2005) . {EA TR 40 re 77 0 i S A st
A&z d, FLOWER LOCUS T (FT)R:H e Fr
Y8 R T i A - CONSTANS (CO)E &Rk,
B J5 4t is 2 AE S T oy AR 0 21, R FUL S SOCI
T AR R RIE . T o A L VAR
WAL ST, FULREREREM, 5
SOCIHER G WAL JE Y Uz 3k R Rk, i —4
7 FAT AR H R M o R H RN AR, AT
T AL (] (Borner452000) . ASHIF 78 # M % [
ZL7 4P o AT B — AN AR AH G IR R PSFULL o
QIR L TR W, PsFULLE A S8 [(JMADS-
box. K-boxZi i FAIARG80% 45 #44, J& T-MADS-
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Fig.5 Analysis of PsFULI expression in different tree poeny varieties with different flowering peorids

box K AP/ FULWE 5% o[855 b1 % W,
PsFUL1 5% &) SR ME. )\ AL B A 5w 1 R
P, 5% & FULKE A 1 RIE M 5, N69%.
ARG AL M W, PSFULL 5% &) h () VVFUL S
N X5 XIMEGFEE(2014) A1 EH A 25(2014)%F
P AL 5 5% R 7 R Gu it AL o i I 9 25 R
FH—5. VwFULJR — AR € e B A,
DR A U Ps FUL 14t i — AN AR R 32 T,
RERE LT E I 7R

AR [ Fheh, FUL [R5 % R 2635 fE1E
—E W ZE (1515 452010) . FGITAP1/FUL.
FIER A H, AP1. CALRIFUL/AGLS, BA15 04
HAPE. WREREATIRE. RERKEEH >
(Borner%%2000; Teper-Bamnolkerf1Samach 2005).
¥&3 4 (Petunia hybrida)™ E v B 1% 3 2% 1%
PFGTEZE, W & FIAEIE R SRk, 4.
AN HE S Rk EAR D, SNEPFGIERERIK G,
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HEPHAE SR R 1 73 1 LB S AR S TR S A 2
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Molecular cloning and expression analysis of flowering-regulating transcription

factor gene PsFULI in tree peony (Paeonia suffruticosa)

WEI Wei-Qiang'?, LTU Wei'?, DUAN Ya-Bin'?, GUO Li-Li"?, ZHANG Li-Xia"?, GUO Da-Long>*", HOU Xiao-Gai"*"

!College of Agriculture/Peony, Henan University of Science and Technology, Luoyang, Henan 471003, China; *Henan Engineering
Research Center for Oil Peony, Luoyang, Henan 471003, China; *College of Forestry, Henan University of Science and Technology,
Luoyang, Henan 471003, China

Abstract: One important flowering-regulating transcription factor gene FRUITFULL (FUL1) homologous gene
was obtained from tree peony (Paeonia suffruticosa ‘Luoyanghong’) by RT-PCR method. Open reading frame
(ORF) length of its cDNA was 768 bp, and could encode 255 amino acids. Sequence alignment and structure
domain analysis showed that the protein possessed MADS super family, K-box super family structure domains
and multi-domains in ARGS80. Also, the protein had stable conservative MADS-box and K-box sequences.
NCBI blast analysis found that cloned amino acid sequences had high homology at 69% compared with the
FUL-like proteins in Vitis vinifera. This gene was therefore designated as PsFULI and GenBank accession
number was KX621277. Phylogenetic analysis showed that it had close relationship with VvFULI in V. vinif-
era, belonging to subfamily AP1/FUL in MADS gene families. The results of qRT-PCR showed that PsFULI
gene displayed significant expression difference in different organs of P. suffruticosa ‘Luoyanghong’. High ex-
pression levels were observed in the bud and petal, followed by bract, leaf and root. Among the six different
flowering stages of different varieties of tree peony (early-flowering ‘Yingrihong’, mid-flowering ‘Luoyang-
hong’, late-flowering ‘Huawang’), PsFULI gene expression level had significant difference with different flow-
ering stages and blossoms. The results indicated that PsFULI gene had an important regulation effect on the
flower formation and blossom in tree peony.

Key words: tree peony (Paeonia suffruticosa); PsFULI; different flowering stages; gene expression level
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