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(VG R KA 2 bk B, PR A6 T CREEARBE T Ly, g7 L [l 2 B S35, FEK 400715)

B E. LU (Petunia hybrida) 467 cDNA R, F ] EST #E (S B, Wk T —/> MADS-box
FNIGX 551, GenBank 3%k PMADS20 (GU129907). BEALK /MMM, PMADS20 J& StMADSI1
WHE SVP 7332, SEFEMFBMUL JOINTLESS 3R % JE M) P e 8 i PCR R 45 1,
PMADS20 TEREAAE GRS B INER IR TS, EAETPRIE L. WET PMADS20 I &R EHAK (358 :
PMADS20) FI CRES-T (Chimeric Repressor Gene Silencing Technology) #f4& (35S : PMADS20-SRDX).
35S : PMADS20 Fl 35S : PMADS20-SRDX 4% 5L PIEA (AR 48 B LA ARMAHEL, e840, TEMEAMESS
HILE TR 23 ERFAE, 18 35S : PMADS20-SRDX IFZ8 46T 24 W] 2 . A4l i BT M 5¢ 7R, 35S : PMADS20-SRDX
MR TR MR L B2, AL TR R R B, SO ERIL UNHAVEN
(RIBZEA O B IRERAE, IF HA LM . 35S : PMADS20 #E3E A RIMBRIE TSI 454k, 35S : PMADS20-SRDX
RELRRAE ) 1700 TR iy A R

K@ Bl SIMADSI KR PMADS20; {E3ERE

hESEE: S681.6 XEIRRRD: A XEHS: 0513-353X (2014) 03-0509-12

Over-expressing PMADS20-SRDX Repressor Leads to the Formation of
Ectopic Trichome and Stoma on Petals and Pistils in Petunia
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Abstract: Based on EST sequence data analysis, PMADS20 (GU129907) was cloned from Petunia
hybrid by PCR using inflorence cDNA as template. Phylogenetic analysis shows that PMADS20 belongs to
SVP clade of StMADSI11 subfamily and is most closely related to tomato and pepper JOINTLESS.
qRT-PCR analysis indicated that PMADS20 mRNA accumulated high level in vegetative organs, and low
level in flowers. Vectors of over-expressing PMADS20 and PMADS20-SRDX were constructed. When they
were introduced into petunia using Agrobacterium-mediated transformation method, both 35S : PMADS20
and 35S:PMADS20-SRDX transgenic floral organs exhibited leaf-like characteristics. However, the
alterations of 35S: PMADS20-SRDX flowers were more severe than that of the 35S: PMADS20
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flowers. The 35S: PMADS20-SRDX petals and pistils showed the unshaven floral phenotype which
characterized by ectopic trichome and stoma formation on adaxial side of petals and the surface of ovaries
and styles. The results suggest that PMADS20 functions in flower development by transcriptional
suppression. Constitutive expression of PMADS20 did not lead to obvious changes in plant stature, while
the internodes of 35S : PMADS20-SRDX transgenic inflorences were shorter than that of the wild type.
These results suggest that PMADS20 may function differently between in petunia inflorence internode and
flower development.
Key words: petunia; StMADSI11 subfamily; PMADS20; floral organ development

HEY) MADS-box & K 5wt (1 85 11 B A — /N LR SF 115 DNA 456 1) MADS 45 i3k, J&—
REEWFELFER T o BRAETFACR R . A BB T ooE . T RE RS A
TR E SR RIEER SN, MADS-box Z:IES SRS . MBS ENE . HEFE
ZEEIRE, FEM A A IE B AN BT 1 & 5 /E ) (Gramzow & Theissen, 2010; Smaczniak et al.,
2012),

HEAA 23 BT F A4 MADS-box & [ 73 B2 N, 7] — M S0 ) 25 BRI 5 H AT AR ABL) 3 47 A
T, RIEMIDIGERTIAA —EMK R (Becker & Theifen, 2003). StMADSI1 WV 5 AR 5
TE R e BE 1K) SIMADS11 1 SIMADS16 i %, IXPAANEH E B S FR48 KX (Carmona et al.,
1998), M1k SIMADSI6 1) KD FEAG K BEFIAL 2 08 I, IFAE 16 R AT FR 48 R 1iE (Garcla-
Maroto et al., 2000). HFIXJLAYIFI SIMADSI1 W58 LK I Th BEWT oY AT il . SR
StMADS11 WG SVP Fl AGL24 AL, eAHERT A o E R rh A ik, B AEFRAK
IR ARG G, SVP M 4E, AGL24 {3 JF4€ (Hartmann et al., 2000; Yu et al., 2002;
Gregis et al., 2006), ‘EA15 SOCI FEX Xt B 2F1 C AL 8% T v o 75 A 1 2 18 K A5 TLAX (416
EF (Liuetal., 2009), 4:ffiii INCOMPOSITA (INCO) {87 a4 KR4 A= KB B 45 2% B b 48
fEak, WHEINER B, FS5en AL g A G, SRR I ), (HE s T
Wl R RIS IEIR FF L (Masiero et al., 2004). # i JOINTLESS 7£ 2 P41 Hh Rk, (E4RME 25 X 1B
B RAEAE I, SRR G e AW IR B X B R, OB AR BRAE K X, AR o AR G Ak
1 ~2 e iR FIE IR A KR (Mao etal., 20000, B CaJOINTLESS {25053 HE L rp R 58
FEARAMHIE T HVE R, f23EIT4E (Cohen etal., 2012). F23¢ MPFI HAEITEN . MR E
FRIEMIMER (He et al., 2010); MPF2 JEREOESN /3 2506140 i, 5@ e iy
PRIRFES B ¢ (He & Saedler, 2005, 2007). #UfF) PeSVP 7EZ203 5 412K T RE 1l fE & 4E+F
HoR B AL LS (Lietal., 20100, BRIRBER) SVP [FIYEHEEN v] RE 5 2F (AR A A£G % (Wu
etal., 2012). KF ) Barley MADS1 (BM1) BM10 547 21545 JHI 46 43 A= 21 £ e 52 (4 ] ( Trevaskis
etal., 2007). /KF&G StMADS11 W W& ) OsMADS22. OsMADS47 K1 OsMADSSS5 15 2 (1K 6 Al 254
HKWHRE S S P KEVEM (Fornara et al., 2008; Lee etal., 2008), ix4bzE L0, SIMADSI1
MGG FE R (1 Dh ReAE ) 1) B A7 Z A6k

SR TR B R Rk AN DR R A5 SEMADS T 3V S5 73 R o 28 5 4 T (R AR o WP 465
REOR, BERIE SIMADSTL PS5 JE PO A6 I 8] R 52 ma PR FH E (R 8 BRUAS [RI T 22 57, (H6HE
IE RN 3, RITEAS B R AN R [n) B SRS A, IF BN SIMADS 11 RIERI Rk
SERERRIN, LR R SRR L 2 SR [0 S AN AE AR TR B (Masiero et al., 2004;
Fornara et al., 2008; Lietal., 2010; Shinetal., 2011; Leeetal., 2012; Wuetal., 2012; Khan et al.,
2013),
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R StMADST1 WA REE N I D e 3 N ORIE, (BRI IT4h, X e PRl b iR D A4 4
RIBLHISR D WTTE . AR A S AR e o )2 I R R WA 2 —, 2 TT R B AR T A
KM EL. StMADS11 WIS 3 S| AT BE U 15 R 2 A T AL I TR R 2% 5 A 73 W95 LB 3 D AH G (1 2
TR, AE H AT R W KA StIMADST1 S 55 K5 I I 9T 438 o A6 & 7E v B 1% 72 /1
StMADS T V5 EHE DR B B B3 6 FERGR AP A REABEAT 704, AR RARIE A CRES-T 2RI
BB I BE o WFITEE RAA T SIMADS 11 MV < 5k RIEAN R ) ) 1) T fig 22 S S O R A2 71
ALBLPEIR B i R AT i 3

QY ZE SRS DARF

1.1 #EPHR. BHkSRk

5T 2009 4F 7 H—2013 4F 8 H T-VH R KA AT AT . AR fh ‘MBS - R 1
oI AR KR (RED ABRAT: AR AR ‘Mitchel Diploid (MD)’ FH 74 2% David Lewis 1
RO, FEPIRORRAE TP R ORI AR I K . K AT B DHS o FURATRRIFE GV3101 fAR SIS % f)
17, FHYRIEEAR pGreen 110229 HH AR AR AR AV RIMEZ Pz G . 304k pMDI19-T W4 H F 9 TR
CR&E) FAIRAA . A& pMF500 LA pUCI8 &ty (E4&F 45, 20120, AU H pSAT6
(Tzfira etal., 2005) [f] 2 x 35S-TL 3 8 T- X L LT /741, 7E 2 x 35S-TL R L7742 (8] e
Ui A 25 AT A

1.2 PMADS20 EE# 52 & K& F5 44

B “HBE - %7 14 (0.5 ecm KIAETE At ), H RNAprep pure F4) 5 RNA $HEHGAF]
£ CRAD REUE RNA, MR & L5 ) DNAasel #4747 . Al DU730 (BECKMAN) 4}
FEIESE VI R 1%B I B e F bk RNA (R B RUTEA TR, 1 ODasonso = 1.8 ~ 2.0, HLIK
4ty 28S WRJE LA 18S 1 2 f5INE, WA G A% . cDNA 3554 Bid% PrimeScript’™ RT Master Mix
5 (TaKaRa) BI5GB ONAEH 1 ug &L RNA. PLE ) cDNA A, 514 pm901:
catggcgagagagaagattca Al pm902: ggcaataagcatttgttcctc #E4T PCR ¥ 1, ¥ HIZE Mastercycler 5331
(Eppendorf) [HEAT, ## N EAABUN 50 uL, HrP {4 5 ul 10x Ex Tag buffer (5 Mg™"), 4 uL
dNTP (% 2.5 mmol - L™, 2 uL B4 cDNA, 514 (10 pmol - L™) %& 2 uL, 0.25 uL Ex Tag (TaKaRa).
P& A 95 CHULYE 5 min J&, HEAT 94 ‘CAEME 30s, 52 ‘CIE/k 30s, 72 CHEM 1 min [1) 25 42
Py, ffa 72 CLEMH 10 mine § 84~ Yik I s, %3] pMD-19T, #AL KW % DHSa, M13
S SERE B e B AT o ASHIE S (5 |00 R e A 2 R R R A =) 58 B

{i F} MEGAS.10 #ff (Tamura etal., 2011) JEATHEALM 38T, FHIERH) 4 KL 5 51 AT EE
X, L H GenBank, 354 4 0w [ 1) PMADS20 FISCRR R E i ) StMADS11 WP 5 BL A,
LEXH8 Hf MEGAS.10 PN E ) MUSCLE F2/37, LA4BE:1E (Neighbor-Joining) 4 EALR, 118
PE S Dayhoff B4, HE4T 1000 KB AL .

13 FixHFE

PAIERE PMADS20 (GU129907) Zwh X 7 41 1¥1 UL DNA A4, 514 pm911: ccatggegagagagaag
attca (Nco I ) Flpm912: ggatccttcagcecgagtagggtag (BamH 1 ) AT PCR 44, #4 Nco I Al BamH 1
VS INE PMADS20 4t X 7 51 (1) 193 9 o 37 19 S N SRR R 25 pL, Horp 02 dNTP 2.0 pl, 10 x Easy Tag
Buffer (% Mg™*) 2.5 uL, Easy Tug DNA %4 0.2 uL, 51%% 1.0 uL, #4 DNA 1.0 pL. 7114
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fEH: 94 CHIASYE 5 min &, 1% 94 'CA5YE30s, 56 ‘CiBK 30s, 72°CZEM 1 min BE1T 25 #9714,
BJa 72 CIEM 10 min. 37 H)EH:E] pMD-19T, I Hk3E e 41 5 A 1) v B S BUTORE DNA, T
Nco 1 #1 BamH 1 B UIHE PMADS20 4ty X J7 413445 214 Bh 2044 pMF500, & T 35S JH3) 7 A& LT
Z I8, MFPEuESE, H EcoR 1 H1 Hind NIEGY], #29 1.8 kb [M&RIEHEIER S pGreen 110229 |-, Wl
UL 5 £33 35S : PMADS20 2044 (& 1),

35S : PMADS20-SRDX (AN G I, 5734 B 161 L3 5 19047524 pm911, "RiiF514) (1E PMADS20
Gt P AR C BN 7 12Aa Y SRDX #3741 & pm914: ggatectaagegaaacccaaacggagtictag
atcgagatctaagceegagtagggtagee (BamH 1), HARMFETF 5% 35S : PMADS20 #if4aAHH (K 1.
P 5E W) H AR AR S Soup Tk —iic FH HL v LA R KT B GV3101.

355: PMADS20

RB ,
J_ﬁ MADS20-SRDY (IR T 35S: PMADS20-SRDX
SRDX ™

LDLDLELRLGFA

1 35S : PMADS20 # 35S : PMADS20-SRDX #i{ikZ I
Fig. 1 Schematic representation of the 35S : PMADS20 and 35S : PMADS20-SRDX constructs

1.4 MEKRRIRE

AMEARIIUES . A MDD’ BT 75% AP 1 min, 2.5% CHRE) HBIREBREIK
B 8 min, JCH/KMYE 4 YUGHRFN R 172 MS AR IRIE L, 2 ~ 3 J8 S UIHCHE R IRl i) 28820 21058 (1
MS BiFRdt B EB AR . 4RE IR 4 FJS, B UK S ~ 8 mm [{/hEe, B P IRIE (5 MS BT
FOCEMNANY, FEE30g- L', BE7g L', BAP3.0mg-L"', IAA02mg-L"', pH5.8) [k
F5, 2d JE T ARFT B G

RATH A - 80 CUKAEH HUH LR A7 & H AR UKL GV3101, RIl4k B & PR H 5=
50 pg - mL FIRIBE 2 50 pg - mL” YEB $5355: b, 28 ‘CA&MF FH53E. 3 d S Pk i s Hafh 214
PR MWAR YEB B3R5, 28 'C, 250 r- min™ R H TR o 241G FR I BB £ ODgop = 0.8 ~
1.5 I, BRI NBLE T, 4°C, 70001 min', B0 5 min BCERE, TR (5 MS R
TLEMA N, HERE30 g- L', MES 0.1%, ZFt 1 7 20 umol - L', pH 5.8) FiFtE ODgy = 0.4
T2 4.

LR BT 2 d I BRONMERS I I ARAT I TR, R IRY, (R S i 7 o e,
5 min JooRE AR, R J0 R SR AR T A LR R R, CPRCBI IR IR (T R B
20 umol - L™ ZWE T M) |, 25 CEmEAAT T H:F 48 he

PUMAEAR 0T : JLRTIRE S, WM R B FiE RS IR L (MS B FOCE= AN, BHn
JERE30g L', BE7g L', BAP3.0mg- L', ITAAO02mg L', B¥EHFHZE500mg L',
5mg-L") I, 25°C 50 pmol - m™ - s HIGIT G NHEATHE SR, 4 FGY) R A4 (a2
TCERH T e B g7 e LR IR . SRACHDE AN M 2L S I ARAC, B SR A B I AR IS, B TR
TR B AR R — NG R o MR 2R 1 om KON, D) R B AR AR B 7 5
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(12MS H T ZAAE N, B30 g - L', BE7 g - L', 1AA 0.1 mg - L', BREHFHR
500 mg - L', BEEME S mg - L) REATAEMIGIE . BT 3 om T IE R AR A M TS B
Ve Lss R, HEERRRRIOR LT, AR . 1 RS, 2 )54 0.2 mL - m”
fie) P BRI e (s S BR B A UK 200 g - L 77 Ut AR (K43 HTR 7 0.1 ~ 0.5 mL - m™) 34T
I A ipr.

15 HERERMNEERINEERRESH

FIREYD i DNA $RBGR G (IR FREZR B ) (Fak ik Vi i B M A R 4h H- DNA. fiis
B, AR PMADS20 FERIAELRSF 1 T X 34150 1E 17 514 pm913: cttagcagggaaatttctgag FIE 35S
AT IR A4 35st2:  ctgggaactacteacacatt, X HUMEREARIEAT PCR K. 20 A7 4 BE DAL AR
PMADS20-SRDX mRNA LTINS, LA )T cDNA W Bih. ¥ ACTIN WZH51490%
agatctggcatcataccttctaca Fll cemgeagcttccatrecaatca. 41 PMADS20-SRDX {1 17 51404 pm913, J |7
1R 35st2 Ak, ATH T 5 SRDX X JFHIELKS 1514 cgaaacccaaacggagtt (srdxp2). #3415
ey S A P9 80 i L X 41 RO A ) (L3 PR 3 70 A IS P RO 3R 2800 22 AN, W 3 IRAE A
16 RAEENH
I3 HT PMADS20 {EA R4 5 1 mRNA A HE, LL6 ML MR 2B I, 1em K1)
L RITFIECE HAE M RE: A BE R AR R R R AR f iy, DL ‘MDY BPARREFR . Lm
Lp Pi 35S : PMADS20-SRDX #FERIAR R 1 om KL AR KL, $2HUE RNA FI-E 1 cDNA [ 7
V2 5 BE DR v B IS T B AR ) o 2t 5E 20 AT CFX96 PCR AX kAT, A4~ qRT-PCR [ MY sl A4
Ul 10 uL, A5 0.5 pL cDNA, iEX 151414 0.5 uL (10 pmol - L), 5 pL 2 x SsoFast™ EvaGreen®
Supermix (Bio-Rad). ¥ H45cFh: 95 CHIARYE 30s, (95 CAFPESs, 60 ‘CiBKIFLEM 5s) 39 4
M - N ZFE R SAND 514 : cttacgacgagttcagatgee Fll ggtaagtectcaacacgcatg(Mallona et al., 2010).
DHTANE S E T PMADS20 W3RIEH)519) 4. ccageagcageagtagtagea Fil agggtagecceaacttgagag, 4347
L INAEME YR PMADS20 K551 agatgatgacagttecgatacttctet Al tettgtgttagetcttacgttctacca
(5 3'UTR R JPHIBCN ) 5 3 AW A 3 IRBOR S K 43 AT A4 Schmittgen 1 Livak(2008)
(75T, B ACT = Cr HFRFEIN - Cr B 3EIR, H BRFE R AR S04 B GHDGT IZBE IR Oy 2787,

1.7 AEFAEWE

FRE S S F RS ZERE S S 28 |, TN HITACHI S-3000N F 4 B RE b == AR &5 b, £E - 20°C,
15 kV B4 FIHTI S, F1 .

2 R

2.1 PMADS20 EFEBIZESFIISH

AP IE s A RS SIMADS11 W& F 3 32 (He & Saedler, 2005), X} #%4%4f: MADS-box
FERI 73 H7 o, SIMADS1L WA 3 AN pet, Horh FBPI3 H FBP25 41 58 %£11) CDS, {H OPUY-2
A5 CDS 741 (4%, 2008), HuRe2—BIERH . b 17424 SIMADS11 MV 5 AL DA (1)
Dye s s 34T 708, X GenBank Al TGI Chttp: //compbio. dfci. harvard. edu/tgi/) ¥ % H %7
) EST FEAIEEAT T 041, 4% 5oR, TC3144 (EB174359, EB174419) nffgfCE B a4 AT
FBPI3 Fl FBP25 15—/ bh, N ARYE TC3144 7403t T 514 pm901 A1 pm902, LIE/T> cDNA



514 &% iR 41 %
B3 ORF HE. 4347 4)°4 %) 700 bp 1

FB (& 2), 3G 4idsE pMDI19-T ik -

JE B 10 ANZATINIEBAT NI B v e 2t 2000'bp

ATM, W45 BRI DNAstar ZE47 70 #7 DL &

Fx PCR ¥ M5 I NIOAR 5, e IEHI @21 1y 1000bp —

BB 4 AR W), 37888 HH R FE UK JEE ) 727 bp, 70be -

SIS Y 0705 TC3144 Hk T — M e

i, WHESHAERER. BITHERL 250 bp

GenBank , iy % 1 PMADS20 ( % 3% %5,

GU129907).GenBank - 2012 4 12 H 31 HF B2 PMADS20 EE A% E
EQT_%IQ PMADS20 *ﬁlﬁ](ﬂﬁllﬁj\j 99‘3%) Fig. 2 Amplification of PMADS20 gene

(K41, 3K EXTRAPETALS (EXP),
I, AW PMADS20 W1k EXP 3K .

¥y B PMDAS20 4 Z 3518 7 41 5 H i g AT i DI REE 7T SIMADS 11 WP S5 (1) 3 R 4K
FIEIR 75 TR 8T, 458 2R, PMADS20 J& T SVP 4337 (K 3), 53/ FIBHL JOINTLESS
(1)K Rl o

100 HvBMI1 k2 Hordeum vulagre (CAB97349) "

{ OsMADS47 KF& Oryza sativa (AAQ23142)

| OsMADSS55 KA Oryza sativa (Q69TGS) ZMM19
W’_EOSMADSZZ IKHG Oryza sativa (NP_001048193) J

98 ZmZNMM19 E Xk Zea mays (CAD23409)
AtSVP Y B I+ Arabidopsis thaliana (AAG24508) .
AmINCO 4 EL Antirrhinum majus (CAG27846)
PKMADS1 Jiff] Paulownia kawakamii (AAF22455)
AdSVPI1 ek Actinidia deliciosa (AFA37967)
PtSVP #1355 Poncirus trifoliate (ACJ09169) SVP
IbMADS3 HE Ipomoea batatas (AKK27150)
@ PhPMADS20 ¥:7:2): Petunia hybrida (ACY82403)
CaJOINTLESS ¥l Capsicum anmuwm (AF149342)
89— SIJOINTLESS i Solanum lycopersicum (AAG09811) -
AtAGL24 $BIF Arabidopsis thaliana (AAC63139) q
AdSVP2 Jii etk Actinidia deliciosa (AFA37968)
AdSVP3 Jiifabk Actinidia deliciosa (AFA37969)
StMADS16 4% Solanum tuberosum (AAB94005) StMADS16
PpMPF2 E§3Z Physalis pubesecens (AAV65505)
PhFBP13 #&#:4: Petunia hybrida (AAK21250)
IbMADS4 HE Ipomoea batatas (AKK27151) -

99

098 StMADS11 G442 Solanum tuberosum (AAB94006) W
100 ) ;
PpMPF1 E§3Z Physalis pubesecens (AAV65498) SIMADSI1
% PhFBP25 #&#:4: Petunia hybrida (AAK21256) J

AdSVP4 Jiifabk Actinidia deliciosa (AFA37970)
GgGGMI12 LFkE Gnetum gnemon (CAB44458)
AmSQUA £ EE Antirrhinum majus (CAA45228)

0.1

B 3 StMADS11 I RiREE B9 LB 547
Fig. 3 Phylogenetic analysis of StMADS11 subfamily genes
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R ¢ 7€ B PCR ARSI BAR AR 24 B oF PMADS20 mRNA H-EJEIT 007, 4R8N, %
FER EEEE RIS TRRE, M (6 D RREER S, £ OFECYH) PRrIREEK
(K 4),

12 1

FXT I =
Relative expression
(PhPMAS20/PhSAND)

i E3 iy & TRz

Roots Internodes Leaves Flowers Axillary
buds

E 4 PMADS20 7FERRE 4 R ERE FHHENRIE
Fig. 4 Relative expression of PMADS20 mRNA in different organs of petunia

2.2 #BERIE PMADS20 #1 PMADS20-SRDX B4t £ EtE ¥k 28 B BT S4B

o3t 0.2 mL - m” FPRRIA SRR AS , 20 BIERAT 21 A1 1S M ARIRITH) 35S : PMADS20
F1 35S : PMADS20-SRDX #4b ¥k 52, PCR % 5C R WX SRR A S FE R 34

PMADS20 5 PRI PR AR AR R T AR (] 55000 R E 22 e AN BHIE, JFARJG A 10 MR RGeS
H AT WA EANFE AR R, (EE MO TP e i g kst (B 5, C. D), T
BE (ES, B, AR —aRg (E5, G, FlreRInaRELE.

PMADS20-SRDX ¥ JERIFHMRAT 7 MR R A WA, L1724k 5 PMADS20 3R FRARL,
RN R . RPN, TG e RE ST, HE B4 (| 5, By D), /KA
WEERAE, A G E RS IR (B 5, BE), FHEZIMHEREm, B8R
WA T . % Lm Al Lp B4 35S : PMADS20-SRDX 3L K bk 2 B AE RUAE K B2RY, Lp (3850 162
BAAERFIER, HREAR (B S5, H. HILFPRIHED, HT3080 B A R B B 15 R
T (R 10 200 KX AR RATIFR G, AT MIRIIE 0 R B ik — 3. 5 W%
(R EF A RO R AR L AT, B IR DRIRERRRR AL (S, A), XS FAEF A A B A A% (& 5,
B) FrEk.

H T8t Lm A1 Lp PRAMER R AMNESED (R A 5 0L, LA ¢cDNA hHR, 454 PMADS20
FER T XIIE R 514 pm913 5454 SRDX [X Al 358 & 1T [ 01514 (srdxp2 A 35st2) 4 5l i %
HEATY 1Y, S BRI R R TP Rt 5 A 5 O 4ty B AR BRI RSB B 1Al (18 60, Ui 4%
FEDRIRE AR AN R IE e s o B0 NSRBI, FEJRAR AR rh LM v] DL BRI YRR D8 () e, AN
AP BRSO 7RI IR PRI AR P o A LRI S R A S BN PMADS20 (R, M5
PMADS20 R C X Z54 [ IE [ 5 [ 9)F0 3'UTR X 4545 (1) n) 5 )15 7 € & PCR 0¥, 459K, #
SEDR bR R A A UM R PMASD20 mRNA [ B3 LR 12 (B 7), BEI S22 1R B AR 4L,
A2t LA P A
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5 BERiE PMADS20 5§ PMADS20-SRDX &% 445 E EE b RE Tk

A FEIERIREBEBRE AR ML B: BIRERRALI T AL C: BIERMARAET RIRE: D: LNIBELA, §F KRR RS O ia 2%,
E: BIEDIMMRACIEARE KA AF: F: MESS: G 755 (B3R R e B A I 22 R S5 M0 D5 Hy T A9 (R SRR MG JRE 3 S 0 1) 250K

gifly, BUIRRKEEARRMFT). WT: BFER; PM: 35S: PMADS20 LA ftibk: PMS: 35S : PMADS20-SRDX #3E[RIHitk .

Fig.5 Effects of PMADS20 and PMADS20-SRDX constitutive expression on petunia plants
A: Plant achitecture of PMADS20-SRDX overexpression plants; B: Inflorences of 35S : PMADS20-SRDX transgenic plants and the wild type plants;
C: A greenish flower bud of PMADS20 overexpression plants; D: Flower morphology of wild type and transgenic plants(arrow indicates the greenish
edge of a 35S : PMADS20 transgenic flower); E: Styles and petals persist on the developing fruits of 35S : PMADS20-SRDX transgenic plants;
F: Pistils; G: An ovary of 35S : PMADS20 transgenic plants (Arrow indicates the ectopic stem-like structure at the basis of the placenta);
H, 1: Fruits (Arrow indicates the ectopic stem-like structure at the basis of the placenta and star indicates poor developed seeds) .

WT: Wild type; PM: 35S:PMADS20 transgenic plants; PMS: 35S : PMADS20-SRDX transgenic plants.
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Fig. 6 Accumulation of PMADS20-SRDX mRNA in Fig. 7 Accumulation of PMADS20 mRNA
35S : PMADS20-SRDX transgenic leaves in 35S : PMADS20-SRDX
Lm: Transgenic line-M; Lp: Transgenic line-P; transgenic plants

WT: Wild type; W: Water.

2.3 HEFRZEFLSEHKE UNSHAVEN FE

35S : PMADS20 Fll 35S : PMADS20-SRDX #4 LK fE R AL 2% B LA MBI AR, HJG# R E
JHEH, Kk, B35S : PMADS20-SRDX 465t Ak R IMAE RN E S5 H A R s B 52 . 25 3 (&
8) R, HIEDRIREMRAE IR B 4l T IR AR, R A ke (B 8, By D), 1 B AR AR bk

8 PMADS20-SRDX #5 %k F #15F 4 BVEMAE MM B R R R R
A, B: YF/EMY (A) M PMADS20-SRDX ¥ (B) {eilé E4Bz; C. D: Bf/ER (C) M
PMADS20-SRDX ¥65:05 (D) 46 F&KZ; Ev F: BPA2Y (E) Al PMADS20-SRDX ¥ 3D (F) 17 s AIAEAE s
G. H: WER (G) M PMADS20-SRDX #:FEH (HD 1)1 )3 %Il:
I. J: PMADS20-SRDX ¥HEDNAEAEH B (D REk:Sk (1) XK. #ikifn<dl; Boimntk.
Fig. 8 Scanning electron microscopy observation of petals and pistils of wild-type and PMADS20-SRDX transgenic lines
A, B: Adaxial side of petals of the wild type (A) and PMADS20-SRDX transgenic lines (B); C, D: Abaxial side of petals of the
wild type (C) and PMADS20-SRDX transgenic lines (D); E, F: Pistils of the wild type (E) and PMADS20-SRDX transgenic lines (F);
G, H: Ovary surfaces of the wild type (G) and PMADS20-SRDX transgenic lines (H);

I, J: Middle (ID and near the stigma (J) regions of PMADS20-SRDX

transgenic styles. Arrow indicates stoma, and star indicates stigma.
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PR (8, AL C); HIEPEIN TR Az R kB HAnMm (B 8, D)y MR
WRADEREE, HEZEPEMNIK, A0 m (B8, O« XM HAEA R, A
FUEIRE A HE (B 8, E. G); FEEAEARI 7 i AeA R A R K B, FEHASIL 0,
MR BE T AME (B 8, Fv Hy 1. . Tl MEiERIT AR L BE GRS EERE
UNSHAVEN (UNS) F UNSAMI (857: MADS X A1 1 X[ UNS) #7424 (Ferrario et al., 2004)
FHABL o

3 e

AT LU A A6 cDNA I, wifE 7 —4 MADS-box &K, fixd4h PMADS20. AL
BT R, %NS SVP 0%, B4 SIMADS1 WK I — AN F 5. qRT-PCR Kl iR,
PMADS20 {EIFrh ik i, oM. R rhyfa ik, HREER G, T rRARK
(Kl 4, HAEFRHRT P IARIEFHE . X P R AR 5 e YR SIMADS11 W S5 R 1)
FIEHE M (Carmona et al., 1998; Garcia-Maroto et al., 2000; Hartmann et al., 2000) AH{EL. 7EZFh
e E AL AR T AR A 1R K IAE AN R Rl o (1 ) B A 2 AP TR S

CRES-T JE PRI PUERF A - N T3 AR A 1) EAR il (SRDX) 4k 1l &,
P il A (P e S, ) NI E A R IE  (Hiratsu et al., 2003). 41&7IRIE PMADS20 Fl
PMADS20-SRDX S} JE7= - A48 B R B HIREMARL, {5 PMADS20-SRDX 55 RIAR 25 [ 2 AU 0y 0]
(E5), Uil PMADS20 7E46 %8 B (1K B i F2 h nl fg R A2 e s bl fEH -

KiE PMADS20-SRDX Ae4s B = R, iR LB, ORI SN EEE, JF
HAEAEIE TRz O BRI A S AL AT, R RR 2% B A 10 B IR 8 B et i ds (1
8). PMADS20-SRDX J 3Rk B A - e 4% T IR B 5 | 5 3R 08 UNS W42 4 (Ferrario et al., 2004)
AL, (RPN, UNS BERIERIEN R AR E, PMADS20-SRDX M= RKIENKA
PMADS20-SRDX 5 335 M AEIEAIO e R TR AL, 11 UNS BERIEIIWA - B424 UNS 2 iUm I
SOCI [MRIJEIER, A TM3 W5 % MADS-box Bk . AR, #E KL SOCI [FYEHEH GhSOCI
TR N2 B IR A O 2 36 Kz 4l oA A i DR DAl B s B, (H38EF 707K & (Ruokolainen et al.,
2011). HHT, £ StMADSI1 Ml TM3 V55 HE BRI Rk WF 9T, b A 0 & B B AN ALIAN I
HEIAE 5 R0 S SR T R IE o 64 T 3R R B 2 R A/ SIMADS 11 W S5k DR e 3605 1) e
FLIRIH ¥ (Garcia-Maroto et al., 2000) FI4UEF 7+ (Masiero et al., 2004; Fornara et al., 2008; Li et al.,
20100 B AARIE, (HAMFTH SR KR 5, JF H PMADS20-SRDX 8 fa ik W 424
B 2B H g, FEMAEA AL UG 117, RN B W IR TRl . SR AU R ] fg
SR Ay SRDX 11k 45 Ry 4k 1 5t 7 JE DR (R F0 AR5, o PMADS20-SRDX 5 UNS 8 K3k Ja el b3 )%
(AR AN [ 0] B SN, T 6 DR D) BB 26 7

EFAF T, SVP. AGL24 Fl SOCT B AT TUAR AT L8 B AR IR TR A, e e i e v
R, WMidgE 3] SEP3 AT EMEIILRE, NidE—CildlEds Bk E B, C REFKIL,
WERAEAS T KB B3 (Liuetal., 2009; Lee & Lee, 2010). AGL24 1 SOC1 gt SAP18 A LAFH,
Al BT 5E Sin3/HDAC & 51Kk 7 SEP3 17 55418 A H3 1) Wik, il HkiL; 1 SVP ]
Al 515 TFL2 3k SEP3 v 4, il i 5% m H3K27me3 & &M ] SEP3 1 31% (Liu et al., 2009).
X 3 AR E RN S FEUE RS T I SR T A AR YuE HEEUR S EUNE T A R 1
Fo(uide) % . BT ERR R, B4 PMADS20 (EXTRAPETAL) JEDRAEAY 7 5 JE vh i B ¢
ik, AR SvP MMLRIINEIIE A TR B M EE, H AR LT 45 K A8 Chttp: //
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dspace.ubvu.vu.nl/bitstream/handle/1871/20137/8962.pdf?sequence) . AMWF5TH, HEKIE PMADS20
M PMADS20-SRDX W)JEA - HARR AL B W] 2384, SRDX 45 Ky sk 58 PMADS20 i & ik
KA B R B 2iA LG R, HE PMADS20 o4k & L2 A i 4 FH T fie 2 30 o 4 s 4
T E e S0 S

R PMADS20-SRDX A FAC P I A, S EUT R H AR R AR A B
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