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# =E. X RT-PCR 454 RACE AN H 2 (Cymbidium faberi) -3 E 5 3 4 B 28 MADS-box 3
CfGLO. CfDEF1 fil CfDEF2, 54w 210, 222 1 227 MEEER . RGEHAH P B, CIGLO B
T PIGLO 23K, CFfDEFL F1 CIDEF2 43JjlJ& T PaleoAP3 ZH 3% [ (1) PeMADS2 3L K A1 PeMADS3 23k
K. RT-PCR FISZIN 96 &L TR W], CIDEFL £ 2. 3 S Ae s Bl . SRSk ham ik,
B AKIR; CIDEF2 71 1. 2. 3 AL B h &L, 8 FRALV P ARE; M CIGLO 1L 44l
AL, O 3 AN DR 7R R S AR 3 B (R O R b T REECE AN ] (R A €. BEAh, 3 AN DRI 1 2 2 4
FHPARE, BRILREEE AT R T E—e e,
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Cloning and Expression Analysis of B Class MADS-box Genes from
Cymbidium faberi
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(Institute of Horticulture, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China)

Abstract: In this study, three B-class genes, CfGLO, CfDEF1 and CfDEF2 were isolated from
Cymbidium faberi by RT-PCR and RACE-PCR techniques. Sequence analysis showed that CfGLO,
CfDEF1 and CfDEF2 encode a putative protein of 210, 222, 227 amino acids, respectively. Phylogenetic
tree analysis indicated that CfGLO belong to PI/GLO clade, and CfDEF1 and CfDEF2 belong to
PeMADS3 clade and PeMADS2 clade of MADS-box gene family, respectively. RT-PCR and real-time
quantitative PCR demonstrated that CfDEF1 was strongly expressed in 2, 3 whorls organ, i.e. lips, petals
and column, while absent in whorl 1 (sepals); CfDEF2 was expressed in whorls 1, 2 and 3, while absent
in vegetative tissues; Whereas CfGLO was expressed in all tissues. The results suggested that the three
genes may play different roles in floral organs formation of C. faberi. In addition, the three genes all
expressed in immature ovary, the results displayed that they may regulate the ovary development of C.
faberi.
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ZHOGERYIAE NI A 4 FeAEAS T, BIEE 1R B 2 R IR, A 3 AR RS
FIUEE 4 R MESSREZ 8, AHES /0 FE A A AR B4 I R T B 7 uRs (R 4628 . 3 2% (Cymbidium faberi)
AR R AE R R F B —, JETERER, B 1 RN AEIRIR I s B8 2 S0 o R DA
b e SRR S I, 5 3 AR IO MESSIEAN S 4 40 I MESSIE 5 AL T8 s FERF A I 84T, Bt ASLAEAS
(I B LFE EE H e A 88l B2 2% . Coen Al Meyerowitz (1991) AR KHUURE FF A 4 8 S BF ST T
2L R E ABC 8, I B RELHJE T MADS-box FEFI 55, TEALERIHE S Kk & ik fi ke
HELAEN . 4A5 (Antirrhinum majus) 1 B Z85EK {045 DEFICIENS (DEF) #il GLOBOSA (GLO)
PIRIEIR, fEfLFG 7+ (Arabidopsis thaliana) i 8 HE RAH W AR 2 4 APETALA3 (AP3) Al
PISTILLATA (P1) (Goto & Meyerowitz, 1994). HHIC.Z& MVFZAEYH 5 25 H DEF F1 GLO 2R3
(Goto & Meyerowitz, 1994; Hsu & Yang, 2002; Tsai et al., 2004; Xu et al., 2006; Kim et al., 2007;
Mondragon-Palomino & Theissen, 2008; Chang etal., 2010; Sirisawat etal., 2010).

JH I ) i b = (Phalaenopsis equestris). % *% (Habenaria radiata). #%ff#t (Dendrobium
crumenatum). #1254t (D. moniliforme) & .0»*% (Oncidium Gower Ramsey) ZE[KHFFEIN Ny, 24
AL T 52 JLAS DEF JEJE RN GLO SRIEPI AR B AEH 4% (Hsu & Yang, 2002; Tsai et al.,
2004; Xuetal., 2006; Kim etal., 2007; Mondragon-Palomino & Theissen, 2008; Chang et al., 2010;
Sirisawat et al., 2010).

PRI 43 M, DEF JEREK W BA4r 4 4 K2 (Mondragon-Palomino & Theissen, 2008), Ff H.[A]
—RRIEBXIEAMIA . HEr 2w 128 PeMADS2 JSEEDR A0 H5 4H b1 > 1) PeMADS2. L0
2 1f) OMADS5 45 45 2 28 OMADS3 2k K 40 45 300 2 ¥ OMADS3 I b1 = [¥) PeMADS5 45, 1%
PRI DRI 22 AR I PR A A6 rh e, 0 W W R PR 2 o) == Ae el v IR 1 5 3 25 PeMADS3
JHE R L FE U G > (1) PeMADS3. 412541 ffH) DMAP3B %5, ‘AT AE MRS I h 33k, (HATE
AMECAERE TR, UREH AR AR o B 1 28, BB 2 R AR 3 IR IR [ 3R A Y4 1T R 5
MR 4 28 PeMADS4 LD H S h 3Rk, DRG0 S 2 H3X 4 S R 3L () 08 T 42 17 T 1T
HE— 25 (B ] 4 /> DEF JSEPRT 1 A GLO HE PR KA T AR T 1T sl 22 26 85 1 A M
1LY (Tsaietal., 2004; Kimetal., 2007; Mondragon-Palomino & Theissen, 2008), #ATf LR
INLEIE AN 1205 4, 5 EE00 B 2 FSoR T B BRI R H

A THESE B 28 MADS-box MK 7E #2246 R A IIPEH], T i HAEH A TR LB, ASBIEFE A
I RT-PCR i %5 cDNA A PRI § 5 (RACEDBCAR ME 2 Pk AT T 3 4> B X MADS-box #:% CfGLO.
CfDEF1 #1 CfDEF2, Jxf HAE R 2 AR AP (R IL VAT T 0o MBI AW SN ALK B B RHE
PRIAE L AR i R AR D I RS, AR R T 200 R A BB B BEAR A

QY VL SRS DARE

1.1 ##}

PLRIA T VLA ANV B 2 Bt il 25T B AT O KM 28 22 SR ki iR Rl . SRsE
5 mm KRFEZERIIEE MINISE TP AE e . S A, S, &8, 75 UL ARG AnY, S RIVEAT
TR, ARSI = ARAFAE - 70 CHIVKAE 25 H o
1.2 2 RNA BY2EXFN B & MADS-box B & B ek

Kb TR B 22 5] RNAout 2.0 1871 & #E BUE AE 2 RNA, ] 3% [H Clontech 24 7] SMARTer™
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RACE cDNA Amplification Kit 2% cDNA 25 1 4%, DL B BT PCR Y o

HT vibER S B 28 MADS-box A, AU S EL DA (1) OR S X s v H 5 1 AT PCR &3, 3744
DEF1 £:[A 37 51%) DEF1-1 J: 5'-ATAGAGATAAAGAAGATAGA-3', N5 DEF1-2 4:5-TTTG
CTCAAGACCGCGCAG-3'; ¥4 DEF2 KL [X FJiF5 (%) DEF2-1 4 : 5'-GATY GAGATWAAGAAGAT-3',
514 DEF2-2 Jj: 5- TYTGCTCAAGACCGCGCA -3'; 1% GLO X i L 514 GLO-1 Jy: 5'-
ATCAGCGTGCTCTGCGA-3', i34 GLO-2 &j: 5-AGTTCTCTCATACTCCC-3'. PCR ¥ 1 41F
HM: 94 CAZME 4 min, 94 CAZPE30s, 54~44 CHM30s, & 5 AMEHIEKEE B2 C, 72 CHE
fif 1 min, FLFEAT 35 MEFRG 72 ‘CLEfH 8 min.

PCR LA 1% IEWEBEIR F vk [RIW, 1423 pMD18-T #ifk b, #IHi A KA B DHS o J& 52
S, Amp HIMEIGIEF X-gal/IPTG W FIBEIFIE . GEH A AR AT HAART IR, PCR AINBH 1 v
B, ik i OEIR AR EOR AR .

MR YRS 14 7= 1) (R0 > 45 SR %+ RACE 514, DEF1 JL[X 3'RACE 514 DEF1-3: 5'-TTACTGTAG
CCCTTCTACTGATCTT-3"; #3{5]¥) DEF1-4: 5-AGGCAGAGGAATGGGGAAGAGTT-3"; 5'RACE
5% DEF1-5: 5'-TGCCCTCTAACTCTTCCCCATTC-3'; #3754 DEF1-6: 5- CCATGCCAGTCAC
AATCTGGTACTTC-3'.

DEF2 #L[X 3'RACE 5|4 DEF2-3: 5-GTATTGTAGTCCAACCACTGACACC-3'; #3054 DEF2-4:
5" TCAGGCAGAGGATGGGGGAGGAC-3'; 5'RACE 5|# DEF2-5: 5'- CCGCAGTAAGTTCCTGTG
GGTTT-3; #3054 DEF2-6: 5-TTATGCCGGACACCTGCTGGTAACGA-3'.

GLO #:[X 3'RACE 51%) GLO-3: 5'-TGAGTATTGTAGCCCCTCCACCA-3'; #1054 GLO-4: 5'-
CTCGGGCAAGAAACTCTGGGACGC-3'; 5RACE 5|4 GLO-5: 5'- ATTCTGGAGCGTTTCCTCAA
TCGG-3'; #5114 GLO-6: 5-CTCAAGTTCTCGTGTTTTGCGTCC-3'; LA B [ #5%#) cDNA }y
Fik, KM Clontech 24w ] SMARTer™ RACE c¢DNA Amplification Kit W71 &84T 3755 A1 575 1)
RACE ¥ 14. # 37l 5% K] RACE [N =43l [EDe, 4 pMDI18-T #dk, ALy . PHE)E
PAFHER K

1.3 F3aoth

XRG4 K cDNA J751, SG71E http:  //au. expasy. org/tools/dna. html 347 FF 55 2 HE (1)
5387 H ProtParam 373 #r DEF & [ (3EATE 5T, PR ClustalX 1.83 AT 2 IR /KF (1) 7
FILEX}, FH Boxshade 3.21 #4347 Bork. 12 BLAST R [FJEIEEK, A ClustalX 1.83 # {44
RAFRIER cDNA FAIRET 2 EJPHILEAT, P8 MEGA4 8pErb R AR AHE R AT R G0 R AR
ke, FHEAT Bootstrap il (Saitou & Nei, 1987).

14 ERAREDH

0.1 g FE2F e, . JBME. B84, 75 AR, de L ORI LA F] RNAout
2.0 IR G U BN RNA. 205 BL 200 ng RNA Sy RAR, 4 R AERHE (b)) HIRA R
Quantscript RT Kit Ut B P37 S e 5%, [ 5 1K) cDNA fififr-T - 20 “C & FH o M5 % C 11 18S rRNA
FEA RN v (3L PR R 2 e it 6355 19, A 18S rRNA JLPIE A AR, 18S rRNA L5 #)F 5. i
1%: 5-TGCCGTTTCCCTGTTGATTC-3', Fiff51#): 5-TGCTGCCTTCCTTGGATGTG-3's DEF1
KRG WFY): EWES14): DEF1-7 5-GCAGGTGTCCGGCATAAATC-3', FU§5|4): DEF1-8 5'-T
CTGCCTGATCTCCCTTCTCA-3'; DEF2 JEA 519741 EliF5|4): DEF2-7 5-TGGCTGATTACTGT
AGCCCTTCTA-3', FiUi514: DEF2-8 5- GTGTATTTTGCATCCTCTCATATTGAG-3'. GLO F&[K 5]
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WS LS9 GLO-7 5'- GTGTTCGGAATAAACAGATGGACTT-3', Fi#514): GLO-8 5'-TACT
CCCTTCCATTGCCAATTG-3'. B/ KidSE 50 °C, 335 MEH, A ER 3 K, HER G K
AL B PCR P24, SO o BRI — AUk Ao 2 5 R 28t G bbbt R i 2t
AT SEW 98 BmRIB T

20 pL S NiAA &R A4S 9 ul 2.5 x Sybr Green mix, 9 uL ddH,0, 1 uL ¢cDNA, 1 pL 518 &4 C(IE
) 51 0RI B 15 51, 10 pmol - Lo RMFEFK: 95 °C 3min, 95°C 15s, 60 °C 1 min, fFH 40 /X,
RGP 3 IRER, A FEAE 1QS5 %86 & PCR 1L (BioRad Aw]) T, Hdailid Sequence
Detector Version 1.3.1 i, FE##4 Excel #4007, 40 € 81E T HIERN MR E &, BN
DR 2635 B Rel. Exp = 272499, Hirh ACq=Cq (CgGLO) - Cq (18s RNA), AACq= (& ¥4l
Z1ACq) - (f£% ACq) (Bustinetal., 2009),

2 HiR 50

21 EZWA DEF EEF—1 GLO EE £ cDNA 7 [&

DUEZAEZE RNA W BRGEAT S s, 1
LA S e 57 ) A AT PCR 971, 3RAG 873

Jr B MRy i, k73 T DEF A1 GLO 1) 2000 bp
WA e A . AR E BT 15 41 W vl 3'RACE Al lgggtt:p
S'RACE #5554, %M SMARTer™ RACE 500 by

cDNA Amplification Kit [ 1569 15317 cDNA K 250 bp
SR, DT A S R — i A B A 100te
£ cDNA J741] (] 1),

BLASTX M4 7, 2K cDNA 5H e B 1 WX DEF 71 GLO XE&Ki i
éﬁ,ﬁﬁ% DEF ;éﬂ] GLO %%/ﬁ\ﬁ 90%BLJ: Fig. 1 Amplification profile of the putative full-length fragment
TR, RIUE, ORFED 23S 44 4 CADEFL M. DL2000 ;;ZEE;EZ? Eoc?fznf;frzmccfozzin 3. CfDEF2.
CfDEF2 il CfGLO. CfDEF1 4>K: 918 bp, &
K2 666 bp WIFFEUR BLHE, itidh 222 ANIERR, 771 & 25.6 kD, P55 A0 9.04, GenBank
X535 HM208535. CfDEF2 4K 873 bp, 13 681 bp JFI U AE, gwit 227 NMEIEIR, 7 T
26.6 kD, THill%EH1 5 8.98, GenBank %355 4 HM208536. CIGLO 545 630 bp K[ JT 85 L HE,
G 210 DM EERR, 7> THEO 24.5 kD, FUINAEHL R4 9.39, GenBank %554 HQ164433.

22 EEFHSH

FIFHHEN F) CFDEF F1 CfGLO & [174133:4T BLASTP 734, 7551263k [{ A [R 9 (1) [ 5 25 1
J¥41. A ClustalX 1.83 1l Boxshade 3.21 B AT 2 BRI 4 LX) s, CIDEF1 2 5E 1R 7
Y5 B AR B TUS 22 1) GgDEF2. G021 OMADS9. Wi il == /¥ PeMADS3. FKA1 it
DhAP3 7 95%/c A )[Rl it CfDEF2 245741155 GgDEF1. OMADSS5. 5/ K] DcAP3A.
KACH % [f) ChAP3 FLAT 88% ~ 94% K [AIJEME (& 2).

4k, CfDEF1 5 CfDEF2 (255741 C AR i 55 e 5 M AE YY) AP3/DEF Z LR 741 —#E,
4 Pl-derived £5#J4 (FXFRLOPSQPNLH) Fl1 PaeloAP3 £ #J1k (YGXHDLRLA) (Kramer et al.,
1998), iiH] CIDEF1 5 CfDEF2 #f)& - PaleoAP3 ZKEE[K, {H 2PN B ILIRF 4 HA 65%H) [H] U5
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PE (B 2). 18 T 453N, i AP3/DEF & L BA m BRI (H/Q) YEXM J741 (Kramer et al.,
1998).f CfDEF1 F1 CfDEF2 Z 3L 1R /741 1) 83 ~ 87 £t K47 QYEKM Al QYERM {4 57 41 . CFGLO
HASHESE., 4112, ZWINVEZ. KM Eiye=2. Bkfe At W= % 2 RBHE% 1 PUGLO
HEAA 90% LA LR EYEYE, JfF HI C s HA WAL PL g5yt (&l 2), 4553% W] CfGLO J§ T B
& MADS-box %:K] ) PI/GLO k.

A Pl-derived domain PaleoAP3 motif

CfDEF2 181 EENHSRVFJQONSIPMAT - - - ECPQMFER
ChAP3 181 AENHSRV}JONSIPMAT- - -ECPQMF)g:
OMADSS 181 NSIPMAT - - -ECPHMFERRS
GgDEF1 181 NSIPMAT- - -ECPHMFERRS
DcAP3A 181 NSIPMVN- -NDCPQOMFEIPS
GgDEF2 179 DDPNN--j4DGA LGN - - -GSSYLYE

OMADS9 179 DDPNN--}4DGA LGN ---GSSYLY[

CIDEF1 179 DDPNS - -MDGAMALGN - - - GP SYLY[R:
PeMADS3 179 DDPNN--f{DGAIMMALGN- - -GASYLYESRY
DhAP3 179 DDPSN--p{DGAALGN - - - GASYLYERRS y Pl YARINN- - -

GhDEF2 181 EDGVE--MEALYGYPPHI-SAPRILTL}LQP EIDLTTYRALLG
PhMADS1 180 EQEGD--}4 SgEGFP--N-GGHRILALLQPNHHQPNHHHHHSEGGITTF-LL B}

AtAP3 181 DNGGD--p}4DS GYQ--I-EGSRAYALFHENHHHYYPNHG'HAPSAIITFHLL B}

EuAdP3 motif
R PI motif

SoGLO IFJEGYHQKDREY A3 MMPMTFRVQPIQPNLQGNK

0iGLO G YHQRKDREYA)SBYMPMTFRVQPIQPNLQGNK

PhPI9 181 [eXg:{H)$0):3:4'8.¥ ] -

PhPI10 181 H -

CfGLO 181 =

GgGLO 181 -

OMADSS 181 -

DmPI 181 -

PIGLO 181 - ;

VpGLO 181 N7 p ME|FE

B 2 CfDEFLl. CfDEF2 BlF CfGLO EHEEHEMAI AP3/DEF 1 PI/GLO SEBLFFFIE R LLE
A. AP3/DEF LR H1 AP LS B. PUGLO KA 741 M LL A o 4% 2 41 ok #5:RTUS 24 [¥) GgDEF 1, GgDEF2 1 GgGLO (ACR16036.
ACR16038 fll ACR16039) . 3C/L»2%[f] OMADS5. OMADS9 il OMADS8 (ADJ67234. ADJ67235 Fl ADJ67236) . il =% ¥ PeMADS3
(AAR26629). KA Mt DhAP3 (ACJ66727) « KAEH %[ ChAP3 (ABG78568) . #9471 fiit1) DcAP3A (AAZ95248) . d:¥H%4 11 GhDEF2
(CAA08803) . #7=/l:ff) PhAMADS1 (Q07472)  #IFIFFI1) AtAP3 (AAM64919) . W1t~ (%) PhPI9 F1 PhPI10 (AAV28175 Fl AAV28490) .
JiT AL SoOGLO (ACR16053)  £I[124f) OIGLO (BAI78360) . 42541 fit¥) DmPI (ABW96391) .
K SEP L4 PIGLO (ACR16048) . F324f VpGLO (ACRI16057) .
Pl-derived domain H FXRIZ37R. HEAHERIR PacloAP3
SRS EuAP3 £ R 3 LK% PT 45K dal.
Fig. 2 Alignment of the deduced amino acid sequences of C-terminal regions of CfDEF1, CfDEF2 and CfGLO from Cymbidium faberi
with those of AP3/DEF and PI/GLO orthologs from other plant species
A. CfDEF1 and CfDEF2 sequences were aligned with AP3/DEF from Gongora galeata (GgDEF1, ACR16036; GgDEF2, ACR16038; GgGLO,
ACR16039); Oncidium Gower Ramsey(OMADSS5, ADJ67234; OMADS9, ADJ67235; OMADSS, ADJ67236); Phalaenopsis equestris(tPeMADS3,
AAR26629) ; Dendrobium hybrid (DhAP3, ACJ66727) ; Cymbidium hybrida (ChAP3, ABG78568) ; Dendrobium crumenatum (DcAP3A,
AAZ95248) ; Gerbera hybrida (GhDEF2, CAA08803) ; Petunia hybrida (PhMADS1, Q07472) ; Arabidopsis thaliana (AtAP3, AAM64919) ;
B. CfGLO sequence was aligned with PI/GLO from G. galeata (GgGLO, ACR16039) ; Oncidium Gower Ramsey (OMADSS,
ADJ67236); P.hybrida (PhPI9, AAV28175; PhPI10, AAV28490) ; Spiranthes odorata (SoGLO, ACR16053) ;
Orchis italica (OiGLO, BAI78360); Dendrobium moniliforme (DmPI, ABW96391) ; Phragmipedium
longifolium (PIGLO, ACR16048) ; Vanilla planifolia (VpGLO, ACR16057) using ClustalW.
The PI-derived domain is indicated on top of the columns.
The PacloAP3 and EuAP3 domains and PI motif are

indicated in black column, respectively.

Jy T #E—255¢ CIDEF1. CfDEF2 il CfGLO 5 HiAth B 28 MADS-box JE[N )KL &R, #H4T T RS
A4 CE 3D o 43T 278 B 28 MADS-box JE[K 43 % PI/GLO 1 AP3/DEF /™73, i AP3/DEF
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7 N4y i PaleoAP3 Il EuAP3 P4, 1M PaleoAP3 4 W 73 1% PeMADS2 25 5E K] . OMADS3 2K 5L 4] |
PeMADS3 KL K. PeMADS4 2KIEA 4 441, CfDEF1. CfDEF2 il CfGLO 7EEF UL =1 1E s N, 4%
ST PeMADS3 KL H 4], PeMADS2 2KRIELRIZH L K PI/GLO 41 (& 3) &

100 FOMADSS
60| “GgDEFI
| ECMPS
99 AC/DEF?
4| DeAP34
)6|—DdAP5 PeMADS2-like genes
PhAP3 {clade 1)
100PeMADS2
[ VpDEF]
|—S(Jf)fi?<'4
100 “PIDEFRZ
PIDEFT
) | —PeMADSS | OMADS3-like genes | PaleodP3
98 72! 99| |_ OMADS3 | (clade 2) g
T1—GgDER2

68— PIDEF4 J PeMADS4-like genes

clade AP3/DEF lineage

o1 PeMADS4| (clade 4)
VpDER2
——HrDEF
"“" | 98-DcAP3B

o4P 1 LDhaP3 , o
| L perianss | PeMADS3-like genes

80— acpEpy | (clade3)
91 ,I—O:\IADS9
78-GgDEF3 i
AmDEF
100! !—Pfu\;fADSf
100 —NtDEF
VpGLO

100 FPIGLO
ACGLO . .
8082 DmPI PI/GLO lincage
5610 QiGLO
54 SeGLO
GGM27)

67 PaDALI3
05 PalALLT

B 3 FREHEY AP3/DEF 2£#1 PI/GLO 2& MADS-box B R4t ik
RGBT R BISE N F 00T . 300 2% 1 OMADS3, OMADS5, OMADSY (AY196350, HM140840, HM140841) « Z:4RJTUE %M
GgDEF1, GgDEF2, GgDEF3(237701150,237701152,237701154) KAt 2 == 1) ChAP3(DQ683575) %11 i) DCAP3A Fil DcAP3B(DQ119838,

DQ119839) . 47 fil i) DAAP3 (GU126414) . BKA1 /it DhAP3 (EU927372) . 42541 DmPI (EU056326) . UL % ()
PeMADS2, 3, 4, 5 (AY378149, AY378150, AY378147, AY378148). WML >%[K) PhAP3 (AY771993) . 3£ %[ VpGLO
(FJ804118) F1 VpDEF1, 2 (FJ804115, FJ804116) . 75 &Z %[ SOGLO (FJ804114) Fl SODEF4 (FJ804113) .
KIS FL 2 PIGLO (FI804109) il PIDEF1, 2, 4 (FJ804105, FJ804106, FI804108) .

2 [ HrDEF (218118129). 41112411 OIGLO (290350877) . %&#=/[-[f] PhAMADSL (22664) .

JHFE ) NIDEF (1370275) « 4xfa% () AMDEF (16017) . Bkl =421 PaDAL1L Fil
PaDAL13 (AF158539, AF158543) . #EIRKMRBEN) GGM2 (5019428) .

BT AL TR bootstrap 1H (FEE 1000 7).

Fig. 3 Phylogenetic analysis of AP3/DEF-like and PI/GLO-like MADS-box genes in plant species
The B group MADS-box genes listed in the tree are as follows: Oncidium Gower Ramsey (OMADS3, AY196350; OMADS5, HM140840; OMADS9,
HM140841); Gongora galeata (GgDEF1, 237701150; GgDEF2, 237701152; GgDEF3, 237701154) ; Cymbidium hybrida (ChAP3, DQ683575) ;
Dendrobium crumenatum (DcAP3A, DQ119838; DcAP3B, DQ119839); D. devonianum (DdAP3, GU126414) ; D. hybrid (DhAP3, EU927372) ;
D. moniliforme (DmPI, EU056326); Phalaenopsis equestris (PeMADS2, AY378149; PeMADS3, AY378150; PeMADS4, AY378147; PeMADS5,
AY378148); P. hybrida (PhAP3, AY771993) ; Vanilla planifolia (VpGLO, FJ804118; VpDEF1, FJ804115; VpDEF2, FI804116);
Spiranthes odorata (SoGLO, FJ804114; SoDEF4, FJ804113) ; Phragmipedium longifolium (PIGLO, FJ804109; PIDEF1, FJ804105;
PIDEF2, FJ804106; PIDEF4, FJ804108) ; Habenaria radiata (HrDEF, 218118129) ; Orchis italica (OiGLO, 290350877);
Petunia hybrida (PhMADS1, 22664) ; Nicotiana tabacum (NtDEF, 1370275) ; Antirrhinum majus (AmDEF, 16017) ;

Picea abies (PaDAL11, AF158539; PaDAL13, AF158543) ; Gnetum gnemon (GGM2, 5019428) .

The numbers at node represent the bootstrap values (with 1 000 replicates) .

100

EuwdP3 clade

Outgroup




12 3 M OARAE: 322 B 2% MADS-box JE R K] 5a e S 2157 Hr 2339

2.3 CfDEF1., CfDEF2 #A CfGLO EE =X RIHLEB IR IE DT

K2 & RT-PCR X} CfDEF1. CfDEF2 I CfGLO HHT4 LU Sk &iA 0 (I 4) , 4%
W] CIDEFL = 2765 2 58 MRS LA A 2R 3 e i Skt paRak, EE R AR LSS 1 %2
(5 p ARk CIDER2 WIFE 1. 2 fefeds TP aRil, 7E@k:. R oARsRiL; CgGLO 7&
Frfafess w5 M e AR P E#RIA

W S 5O 8 BRIL TR &AL RIS E® N 1, 45 528 RT-PCR %5
RIEA—E (KB 5), CIDEFL {6 MAMI R E R R, ESFPRERRZ, £FHEPERER
%, 208 BRI RIS R 24%; CIDEF2 M REERm, AE/FPRERERL, HFE
W T RISERIK, 5Y i RT-PCR REA—FER RS T A DRERIE, 20 MRE
1 3%; CQGLO &AM h ik Ehm, M. 75 Fe i op Rk %, AESEAERR 3R
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Fig. 4 Expression of CfDEF1, CfDEF2 and CfGLO genes in different tissues of C. faberi
by semi-quantitative RT-PCR
1. Flower bud; 2. Petal; 3. Ovary; 4.Root; 5.Lip; 6.Leaf; 7. Column; 8. Sepal.
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Fig. 5 Real-time quantitative PCR analysis of CFDEF1, CfDEF2 and CfGLO mRNA expression in the flower bud,
petal, ovary, root, lip, leaf, column and sepal of C. faberi
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FLIK ) PeMADS3 S 3L K FI1 PeMADS2 J53E[K . CfGLO J& T B 28 MADS-box J&[A ) PI/GLO JS3L[X]
(K2, K3,

AR HE A0 40 T N 4 £ 35 A R K 20 8 ABC BB A B 28 BER — i LRSS 2. 3 # b ge 1y
IAC IR I S5 Rk, S A S LA W2 22 S 7 i M WK #E (Oryza stativa) P95
(Asparagus officinalis) Fl1E>K (Zeamays) %) B KEF LT A ABC HIFRIARA (Chung et al.,
1995; Munster et al., 2001; Park et al., 2004) , {EHX}T HATCMEREE F i) s-F ) HIANTE o
i, van Tunen %5 (1993) XML G A IBEFT, X ABC BT T2 IE: Wb B RIERIANAE
2.3 B leas i RIE, RIS 1 e rp kil A JLk ], CIDER2 1113k IA A% 30 5 [ 5 (PeMADS2
) W = ¥ PeMADS2. #5471 i) DCOAP3A. 412541 fft i) DMAP3A — 3 (Tsaietal., 2004; Xu
etal., 2006; Sirisawat etal., 2010) (K4, K 5) , 765 | ~3 A2 B H4BKIE, SZFF T van Tunen

25 (1993) %} ABC Bl fRIEIE .

R HL TR PacloAP3 RIEPR K ZHAES 1 AIZE 2 R b iy B h #iik 1A, {H PeMADS3 5t
[kl PeMADS3. DcOAP3B. OMADS9. DMAP3B. HrDEF #iANTES | B b s b &k, XTE4
HLf ABC 57, #0241 PeMADS3 3L [K] CIDEFL {3 IA AR 3 5 [ S EE R B AL, L AE RS
Wbk (K4, EB5 , UiH CIDEFL nJ feda il 3 2 M A1 S IR JE R, 73 4h, CFDEF2 764 Jy
SRANIFEIL, 1 CIDEFL fE¥ Hrh ANgik, IXE W] CIDEF2 Al figtf 2 %4 K (I I LA B A, 1
JEWESR CIDEF2 BAEMIINEAS b #8 A RIE, HBAIGAEM LS, X AT Rg & CIDEF2 [k
AELEIEAN 2 LA AL I 1) 22 1y (R A o 0138 22 (A SR I, 1R 15 222 7 HAEIRE A —, HrDEF
TEIEH 22 rp RS 2 el b ik, i7E BARIRIR 7 105 22 S AR () 56 1 RIS 2 #e I AEds
HHEEA RIS, XU HIDEF [ 22 7RI 8 78 =2 el 27 (Kim et al., 2007) ,
M HED PeMADS3 8 5 A £ 22 48 1) =5 Jy e 3 1) 3 Ak ik R h 2 4 - (Mondragon-Palomino &
Theissen, 2008) . [Ktt CFDEF2 nJfig 7 L CIDEFL — e 3 A T A A 2 il 24 3 F (1K) T o

CfGLO itz th 5 [FZRA A4 it b DcOPI. il >~ b i) PeMADS6. JE 7 114 (Lilium
longiflorum) () LLGLO1 —3{ (Tsaietal., 2005; Xuetal., 2006; Wuetal., 2010) , fE5 1~3 %
s B RIA, 0K van Tunen 2% (1993) XF ABC BiRIHfE1E . - H CIGLO J&[A 45 3 453
AE R A ERIL (K 4, B 5, X5HEHPIN B 28 MADS-box HEK, WAl (Tulipa
gesneriana) (] TGGLO. Whts (Elaeis guineensis) [f] EgGLO2 Z5 (%A —% (Kanno et al., 2003;
Adam et al., 2007) , ULHXECRER R T EHESR TR E IS, nIReEFRA LRt 1R & i
H.

X ERHEY) PeMADS2 ZRILPRIFEAL A H H R IK 73 2 W], OMADS5. PeMADS2 LA & DcOAP3A
A DRI N 3 5 352 v () ik B A — 8 (Tsai et al., 2004; Xuetal,, 2006; Changetal., 2010) ,
i CfDEF2 7EIXHANEA% B 1 288 e 22 3k (B 5) . [AlFE, PI/GLO 2K3E[X] OMADSS. PeMADS6 .
DMPI Ll J DcOPI fEACIE 5 7 S S At Rk fE 3 A —2 (Tsai et al., 2005; Xu et al., 2006;
Chang etal., 2010; Sirisawat etal., 2010) , [fi CfGLO fFiX 3 Me#s B F IR EEZEFBR K, X
A e A2 U UM 2 A6 NINIZE TR (32, SRR . =0 B SSHBRA S O g i A e 1Y
T, PSSR RIE RS AL 8 B T4 T . tk4h, CfDEFL. CfDEF2 Fil CfGLO 7E 3 = ¥ 4
TG ik, iX 5 DcOAP3A. DcOAP3B. DcOPI. DMAP3A. PeMADS6 (#)#i4 21 (Tsai et al.,
2005; Xuetal., 2006; Sirisawatetal., 2010) , ¥iH CIDEF1, CfDEF2 Fl CfGLO n| REAE %1 /5
(T e FErh i T — e A .
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