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AN ERIERTE AR EM FREMELHEX
ESTs
EATE', Barg', xge T, % B o B!

C A E AR VR B R SEAE ST ST T, dERT 100081; 2 H E AR ML K AR 5 SAEM AR B, dEaT 100193)

W E: LUl (Solanum melongena) HVEZESTER D-10 FIIER L5 5MAR 03-2 117 ¢cDNA 47
%U}Jﬁﬁ%éﬁ (Tester) FBKANLL (Driver), FIHMIHIZBAAL (SSH) FEAME T IF RPN SSH-cDNA 3
7, ST 472 F 124 ASvokE. IR FRAIPHES, L3R4 384 4 Unique ESTs. #H 5IETUAR &

Eiﬁzﬂi} JFEBEAT BLASTx LEXt, 7E E ﬁ/J\?ffﬁP le-10 414 F, #5257 A ESTs gk BIMIUTE 2 11 5%, H
121 A ESTs HAETUAR 8 A 8 P b O an DhRe i 8 O B s FE AR B . ThkiRe g ik, AR
YR A FOIRERI AT AU 201 EST 439004 107 102 Fl 119 4. HEM 55 BAMESE SEA I EST 4 5 4 2
% ESTs J& T MADS-box ¥k K 7KK, 1 FH5AKRMKEARVE, 1487 P450 BJEBER, 1 &K@ T
MAPKK FKJi&; 54k 136 /> ESTs A& T R ENThREHF .
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HhESES: S641.1 XEFRIRAD: A XEHS: 0513-353X (2010) 12-1944-09

Isolation of Parthenocarpy Related ESTs in Parthenocarpic Eggplant Using
Suppression Subtraction Hybridization (SSH)

ZHOU Ya-jun', CHEN Yu-hui', LIU Fu-zhong"’, ZHANG Ying'?, and LIAN Yong'

(Unstitute of Vegetables & Flowers, Chinese Academy of Agricultural Sciences, Beijing 100081, China; *College of
Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China)

Abstract: A forward and a reverse suppression subtraction hybridization (SSH) ¢DNA library with
472 and 124 positive clones were constructed respectively with ¢cDNA from eggplant ( Solanum
melongena) parthenocarpic line D-10 ovary as the tester and cDNA from un-parthenocarpic line 03-2
ovary as the driver. After removing repeat and redundancy sequences, 384 expressed sequence tags
(ESTs) were obtained. Protein homology search in non-redundant protein database revealed that, under
E-value less than or equal to 1e-10, 121 ESTs were highly homologous with known proteins, and 136 ESTs
could be new genes. The results of gene ontology showed that 107, 102, 119 ESTs were involved in
biological process, molecular function and cell component respectively. Five parthenocarpic related ESTs
were obtained, including two MADS-box family, one auxin growth promoter protein, one cytochrome
P450 NADPH-reductase and one MAPKK family.

KRB 2010-03-01; f&EIAAE: 2010 -11-01

HEWB: EXAKRFFIESIH (30771475); HZK 863" tHEIIiH (2006AA10Z1A6): HERIH LA RITH (2000BAD13B06-3):
th e 2l A B PRI R T AR AL 45 2% 350 (2060302-2-10); b el 24 1 1 15 B o 55 T e s 3 5= 35 H
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T S Sk B v GRS R (T e vk by, AARLRE M, o R, IR R
WER ST, PRI A . R, SR T P 4G S LB, e 5 k4 S i i i B R AR,
ik = I T 111 B CUME I S e L e AU < S LI W D85 59 21 o L0 T L = S s - (1= 9 A ES A P
2EFFTON A T AR g SR B MR R #2) (Restaino et al., 1998; NN %, 2003). E#H
RILT AEAGHR N o] BAREE A, TR RO RS B B P 45 SepbRl, & T Pk 4 st AR e i T
FIH Itk & D-10 %5,

1 FARAGIR N RGBS RN FE R B, B sRAS IR - Bk 45 SIOM R I B o S Pk SR 0 3 B2 2 3
s, R UK, R R, S kg Sk NRIA IR EAE 7 ~ 15°C2n), fEULiEE
JLFE A, JERAMELE SR 100%, AAHEE 76.9% ~ 100%, HFSKHIEH (XIET 25, 2005; ikt
2, 2009). ZRLBHE AT, UEWI AT SR S SRR D-10 (P g St s A SR R, JF
G 1A ST PG S RL DR B S IES ) AFLP bRic E75/M53-70 (XE 2%, 2008).

I ZE P AL A AR (suppression subtractive hybridization, SSH) & —Ff LU RN 73 25 AN [F) 41 i 2
ARIHL SR/ — A R [ — SRS N 2N RIEFER M ik, B, gekm. BUk
P PR S AR AEAL 4 (Diatachenko et al., 1996, T RIIN T2 B & &b AR L &
By BRI R AL R 88 B R ALV e e R IE 13 N, BARAY B AR A AR e 41T F 55 5 Rk
AL R (HgE 45, 2006 oiifi)l] %%, 2007; 57 %, 2007; 5K ENI 45, 2007; #4445,
2008; F4kNI %5, 2008; FEFK 2%, 2009).

AT S LER MBI 2 A A HoR (SSHD My 7 St 45 SEAH OCHE R 1) cDNA SCPE, 40
AT E T HE S SIE A OCI cDNA F B, T SR T REFERE 5 43 280007, W20 T ffnn 7 sk 45
SERIEVS MW FEAR S . ThREAACR, b Bk 4 s DR Th e 4 i St — DR AR 000 1~ B 4 s ik
DA 114 2 35 FH R 2 B ) B4 B R S A RN R A SE DR e

QY ZiE SRS DARE

11 ##l

i FRPE S5 S B AT 2R D -10 /2 h i F8 PR i 1) (5 At Bk 45 Sk 28 A e i, Bk 60 em, P H
S, JFRIE 50 ~60 cm, EAETAIEAETEZESE 6~7 1, RmE, REZEREG, HEE, wihE
YAt 8 cm, HifE 10 cm, FLAJFIE 250 ~ 400 g FLEA, AL FARSREE ), AR IT AR S S A H Ak
WPELE 7~ 17 C IR, RILAMELESE, RECEFAKKE. MREEEE, kRSN
PR

03-2 J& A b7 it Fprb 22 AR RGE B H AR RIS S AAC R, (EFHARSs R H 5%
WEEAE 7 ~ 17 CZ IR AR IEF R CalE 45, 2005).

2008 FEFFZEAE H AR BB S AL AP 0TS0 Py e s R R BRI RE, TRAE s S H A
RILELE 9 ~ 17 CZWA84k, Bk afsfpthog kil . BUTR MR by, FHEURE Ab 2,
BT - 80 CUKFEHRAF% .

1.2 2 RNA RyIZEN
I3 A L S5 SR SR LSS S ROTAE 2RI A b3, TR W, 1% IRAEY) RNAout $
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BRI (B EPEA T BAE VRIS RNA . ) 1.0%A8 PEER BB E I FE vikcR ) BL RNA 158 3
PE, RIS AN 66 VR0 e FLIR S A2l
1.3 FAFEIHINHIZERIZ R K ER cDNA L ERE

2R A AT LA AR 18 Clontech 24 7] (1 2208 4% A8 iR 71 £ PCR-select”™ cDNA Subtraction Kit
VeI HEAT o 1 ) 0 ) 22 ek 2% <8 DAL 45 SEA RE D-10 FFAE M RIMTTA T 5 ¢DNA 1E AR5 4l

(Tester), FEFVESESEHEL 03-2 FFAL 2RI IAT 5 cDNA /E A IRENA] (Driver)o [ 3| 2 82

AT LA B g SR RE 03-2 kB2l (tester), FAPEZESEAARL D-10 K9Ksh4 (driver).

A 500 ng it RNA Jyiltih 4, 2 Super smart™ cDNA synthesis kit( Clontech 2 7] )& XU cDNA
Ji, P2 Rsa 1 BEVIAG . B 1IE RN IR ZE DA A FIPH X PCR 5€ N Il 22 Jk e A8 i 7 o

P ZE 05 S 2 X PCR P=#)2tifbf5, 5 pGEM-T Easy 4k (Promega) 4%, H)H bk &
FEP AL K R R RR TM109 (Promega A 7)), ¥ T Amp/X-gal/IPTG [ LB #5553 |-, 37 °C
RO WAL, PRUTA BT W RIS A Amp ik LB WA FREEY, 37 CEH K
BigR.

14 HAFREHR PCREERFIIDH

2 pL BN, LA T7 1 SP6 T8 51 9iE4T PCR &1, %55 20k cDNA v B/ Ht
A A ot e a2 A A it < M R AR IR 25 A1 B A R REAT I, 23 BRI B e B RH 8044 1 41 6 B 345
() = U BEST R A3 T HEE, 15 21 AETT 42 ESTs(Unique ESTs) 5 3ETU 4 8 1 i 4k £ (non-redudant
protein database) #17 BLASTx tbxf, #XJ5it—Pilid Gene Ontology (GO) HEATThREE K.

2 R

2.1 2 RNA [REFWiE cDNA difk R

AR FAG T RS RNA (B 1. 4 1.0%F BB e Rk, M1 75 R RNA
FEAE 28S Al 18S rRNA X3k, HPE 4B BT 20 1, Ui R RNA HI5e VR T, 458
AR YT EETHRI . Aseonso PET 1.8 ~2.1 Z[R], TiBHS RNA 4ifEF Lk, a il EESK,

285 rRNA —-
185 rRNA —=

1 5 RNA BXEMER
Fig. 1 Electrophoresis analysis of total RNA
PL 500 ng A% RNA Kifd#hH:, 4% Super smart’™ ¢cDNA synthesis kit (Clontech 24 7)) £ X%
cDNA, RJGEATAMb . AL )n s R b ai b g, HAow R bR, g im, Tl
AT R Bl (&1 2).
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5500 —= R

1000 —=

2 cDNA ZEfLHiIE &Y B kA2 R
M: Marker IV; 1: AFFPEESH T 20AHTOWEE cDNA; 20 JF S PE S ST 4040 5 I XUEE cDNA;
3: BRSSO T AL HT IO RUEE cDNA; 4: SLPESESEH T 2l4k 5 IXURE cDNA
Fig. 2 Electrophoresis analysis of ds cDNA before and after purification

M: Marker IV; 1: Unpurified ds cDNA from non-parthenocarpic eggplant ovary; 2: Purified ds cDNA from non-parthenocarpic
eggplant ovary; 3: Unpurified ds cDNA from parthenocarpic eggplant ovary;
4: Purified ds cDNA from parthenocarpic eggplant ovary.

2.2 7nF SSH XEERYITMH

FEPRBF T RROE T SSH 2157 iy, 8k FASOR B ZE 08, 1 In) ZE SR I m) ZE 98T J5 L0 cDNA
()= FE R VRN 220808 %

ENFHHENL cDNA (55 0.2% ©X174/Haelll {H1LI DNAD (R0 B ZE 02 A 45 b, ZE00AT J5
PR A AT B ZE S, HLZE0RE R y  SAR SR B4 1K) PCR control-subtracted cDNA [
AR, F S U0 B SR el A A8 A e D (18] 3D

3 EREFHENER
1: AEEHRNL cDNA ZEIJS R4S 2 I PCR P“4; 2: AR HEIIL cDNA RZEWRMIES 2 X PCR 74
3: ZEWRIIXT I cDNA.
Fig. 3 Detection of control subtraction efficiciency

1: Secondary PCR products of subtracted control skeletal muscle tester cDNA; 2: Secondary PCR products of
unsubtracted control skeletal muscle tester cDNA; 3: PCR control-subtracted cDNA.

R T B FKIEN p-actin K1 RPRe 5751 IR AR Z2 080 )36 T PCR 41, L2l 5 &
FIE B-actin 123 7] — 53 LRI K 22 5741 DA 876 1 1R RS 1) ZE 0803 IR IR AR HE o 2118 4 BT
IE [ R ZEJRIRAE S AE 28 ANMEFRHHBL,  1E ) 220805 (R it 78 33 MIEIA L BUAR S 10948 457, Z20ipT
i BB FAEOE TR 22 9 it B A 2, W 2208 A8 e B K IR B-actin (A= FERRAR, BEWTIE
) ZEJRE A AL, ) 2R A2 A R (B 5D
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&

1E 7] #28; Forward subtraction  JE [0 & 72 Forward unsubtraction

18 23 28 33 18 23 28 33

4 IEEERBIEART
TR 2% CAIE 0 22087 A AR 14 18, 23, 28 Fil 33 AMEFFIH PCR 744
IEMARZER: LAE T ARZER P01 18, 23, 28 Fl 33 AMEF K PCR 74,
Fig. 4 Test of forward subtraction efficiency
Forward subtraction: PCR products of the forward subtracted secondary PCR product after 18, 23, 28 and 33 cycles;
Forward unsubtraction: PCR products of the forward unsubtracted secondary PCR product after 18, 23, 28 and 33 cycles.

F2 |7 #28; Reverse subtraction Fz | A #218; Reverse unsubtraction

18 23 28 33 18 23 28 33

5 REZERMELRN
SN ZEYE: LRI 220 A AR 1 18 23, 28 Fil 33 AMEFRIH PCR 744
SRARZER: LU AR ZER P00 A 189 18, 23, 28 Fil 33 AMEF ) PCR 774
Fig.5 Test of reward subtraction efficiency
Reverse subtraction: PCR products of the reverse subtracted secondary PCR product after 18, 23, 28 and 33 cycles;
Reverse unsubtraction: PCR products of the reverse unsubtracted secondary PCR product after 18, 23, 28 and 33 cycles.

2.3 Zi@ cDNA XEMMEFEANFER PCR £

% 2 X PCR Pz alifb)s, w3 pGEM-T Easy 2 4AH (Promega 22D, FJEE A Lk &5 5
SSH 3. BHHLEX M AR, LLT7 F1 SP6 18 FH 5 AT B PCR,  2%35 I B 58 s L RS W 4 N
JF BN, WUk &5 R Wostdi AN i By 2 B4 A 7E 250 ~ 2 000 bp 2 8], EBENL AT, “FIIK/ 750 bp
fidy, Horp 3y TR PCR LIRSS B 6 Frs .

M 1 2 3 4 5 6 7 8 9 10 11 12 13 14

bp
2000 ==

750 —-
500

6 ZEWXEFTES RER PCR M

M: Trans 2K plus marker; 1~ 14: BEHLPRLE LI TCPE .
Fig. 6 PCR identification of inserted fragments in subtractive cDNA library

M: Trans 2K plus marker; 1 -14: 14 clones selected randomly.
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2.4 EST F3oth

MIE K SSH SCEH RIS 596 ANBH I v BEadb AT 7 /5, 445 31 534 A iist ESTs. 283 Phrap
BALBAR, Ry PHERS, L1535 384 4> Unique ESTs, F:H' 323 4> singletons, 61 4 contigs. HfiX
e ESTs 5AETUAR A (non-redudant protein database) 47 BLASTx tbx}, ¥ E fH/N T4
T 1e-10 ¥) ESTs #A 4 CLAAZEN, 3257 A, 7438 ESTs [ 66.9%, b 120 4~ ESTs 5AETUREH
JREHE P T AT RE B 1 B B AL, 137 A ESTs AR AR ANThAEIEN . 127 4> ESTs ek
TUARER T P AT R BAHDEFC I 2 FUER E (5K 45T 1e-100 7EZhEE OV ESTs 1, KL
T LETTEERAR RS BOR B AROCIIER, WnFE Sk MADS-box. BriRE (RS DLAAE 516 T4
FIEDR, WngmtD 3L . MAPKK 5K . WRKY FE[K%%, SSH-cDNA SCJ% Hh#84) ESTs i) BLASTx

ZIRIAE 1.

%1 SSH-cDNA XEEEIERS EST HE BLASTX &R
Table1 BLASTX result of some ESTs in SSH cDNA library

vopE K/ bp [ 58 L o 5 KU EfH

Clone No. Length BLASTX result Source E-value

Singleton 1 1027 RIS S| i 1.00E-151
Putative auxin growth promotor protein Lycopersicon esculentum

Singleton 5 1089 i it A 1.00E-122
Adenosine kinase isoform 1T-like protein Solanum tuberosum

Singleton 13 1086 GTP 45 LUEE 2.00E-97
Small GTP-binding protein Sar1BNt-like protein Solanum tuberosum

Singleton 16 1091 ADP - F 7% Bl FE IR AL Tl T i 4.00E-80
ADP-glucose pyrophosphorylase large subunit Lycopersicon esculentum

Singleton 19 829 FFAE2E [ CONSTANS H{E& B 2.00E-76
Putative CONSTANS interacting protein 2b Capsicum chinense

Contig 11 1209 PR N H BN 9.00E-73
Hypersensitive-induced response protein Zea mays

Contig 12 695 ATP 4558 A B 3.00E-72
ATP binding protein, putative Ricinus communis

Singleton 27 482 SEPALLATALI [AE A it 3.00E-68
SEPALLATAI1-like MADS-box Lycopersicon esculentum

Singleton 29 1091 SEPALLATAS3 [EE 1 i 9.00E-67
SEPALLATA3-like MADS-box Lycopersicon esculentum

Singleton 40 397 WRKY #3%H T e 2.00E-54
Double WRKY type transfactor Solanum tuberosum

Singleton 42 1030 60S M A Fomti 4.00E-53
Similar to 60S ribosomal protein L35 Solanum lycopersicum

Singleton 45 1152 125y B E Ak B i 7.00E-52
MAPKK Lycopersicon esculentum

Contig 14 378 T — BEIRAZ 1 Ly e U Al 5.00E-50
Cytosolic nucleoside diphosphate kinase Solanum chacoense

Singleton 49 437 NADPH - 41/l (4 %% P450 i& 5 il Ea 6.00E-48
Cytochrome P450 NADPH-reductase Petunia x hybrida

Singleton61 728 s AT R EERR 3.00E-39
Transcription regulator, putative Ricinus communis

Contig 25 682 ATP 4l H 5 i 3.00E-33
Similar to ATP synthase subunit H protein Solanum lycopersicum

Singleton 70 1038 BEfRiE A R ST A o 7.00E-31
Zinc finger protein, putative Solanum demissum

Singleton 74 1083 GTP 45 B 2.00E-25
GTP-binding protein Capsicum annuum

Singleton 77 1042 SRS TR LA BRI A i 1.00E-23

Putative retrotransposon protein, identical

Solanum demissum

25 IhEESRHE

7E Swissport 5 [ 5 50 22 6 3543 1) Unique ESTs #E4T Gene ontology (GO) 73250 #7, 45 5%
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FWH: IX¥E Unique ESTs 23 &8 T4l fiZH 4> (cell component), “EHJilFE (biological process) F143
T )BE (molecular function) = KM, i 119 /> ESTs J& T4 a4l 5>, 107 A~ ESTs J& T AWl 14,
102 /> ESTs J& 17> 7 Difie .

TEAM ML 5> — sy 2h Iyl e 5 Bhheg: 4 (Cell, 50), 5 42%, #ZMHI&s)> (cell part, 50),
f742%, 4iffie% Corganelle, 14), & 12%, AMMI4XI8 (extracellular region, 4), /7 3%, K4
241 (macromolecular complex, 1), i 1%; fEAEYERE = Rp 398 & 7 Fiohfg: QR
(metabolic process, 63), iy 58%, 4l Fi (cellular process, 37), 7 35%, X &/ (establishment
of localization, 2), 2%, EA7 (localization, 2), Yy 2%, FEAFKIA (gene expression, 1), 5 1%,
i 52l (viral reproduction, 1), 5 1%, E#Fi# (biological adhesion, 1), ff 1%; 74 FDifig
TSR R T FORThRE: 454 (binding, 52), 7 51%, fiEALIETE Ccatalytic activity, 37),
i 36%, 45 K453 3% P Cstructural molecule activity, 6), (5 6%, 4 115 5 7 5 1% 74 (molecular transducer
activity, 3), 7 3%, ¥iziG1E (transporter activity, 2), 7 2%, E§i#58 (3G E (enzyme regulator
activity, 1), 7 1%, PUea TG (antioxidant activity, 1), 1 1%,

3 e

VEF AR ESTs ORI T 40 5 SEPALLATAI F1 SEPALLATA3 [ 2 ANIED, S EEMeAH
APEISI N 84%. SEPALLATA1/2/3 J&T MADS-box J:[KZ k. MADS-box KR T M T s B A E
&b (Eckardt, 2003), &R 71K H (Angenentetal., 1995; Colombo etal., 1995). Ffi &
WERSZ K Ja K B, SEP JERI IR IEZ M IR ER () IEH KT o SEP s PR3l VeI B alak 2k v] 5
FUWER K B HIIhREER IS, WEREL AR K0 fr 412 (Pinyopich et al., 2003; Rebecca et al., 2003), MIfj
SR K B Yao 2 (2001) A AE R MADS-box 356 8 1~ —ANEL -1 R4 N A8 1] fig
SECR SRS, RS T IXRE AN RAR LKL T MdPT 2 (J& T MADS-box ZEK K %) [IE
HARIK, fif MdPI MADS-box ¥ AT st 2k . MY I MADS &8 11 R0 2 L R Y
—FEZET7 0, MADS & AN 7L RAERE MADS G AEDRAH 25 G T SE B0 & & I R
WY, RERR B DR R AT R &Y SEP kT AR, Toik e ik B 2 A4 S 301
(Rebecca et al., 2003). BRI, i BPESE S L SERTE BT fe 2 KA 1 AU MU SEP s Al 1R 1
KT P BURER K & DhRe sl ok, TGV T At 1

—2k EST 4wt 5 (179 5 % il MAPKK [RIJ5, ZA LB AR 90% . MAPKs (mitogen-activated
protein kinases) 7540l 73 2R Ak R il A B AE A . T MAPKSs 30 /28 i MAPKs 3
BESEIR . A E (Solanum chacoense) ScFRK2 2 MAPKKKs f—Fl, % &R iA ] S8
RIE e s, XM T ScFRK2 U8 T AL 4% B D KAWL ScFBPII [W3%i5, FBP7 fl FBPII
& IR 7 24 S8 AR AR R 43 B HU TR D 2K MADS-box JE, X AN RS IR BR R S PE L R, JLAE T 5 IR BR
(K] % B #15% (Angenent et al., 1995; Colombo et al., 1995), ScFRK?2 i/ nJ fig H 20k ] $% 5 FBP7/11
AR, MIm#ESIRERFIE . (Madoka, 2006). i~ Ff 25 SERIR AT Be 2 KR - 5 W MAPKK i &
FKik, FEURBRIhAERED, MM SICR H 5.

FEA) SR S P A R RS 30 o 5 2K SRR SE ), B SR - AR AR K AR S A K B K
YA KR, MM RERIRT RS, W= WSS T A o 240K, AT sk
R BAIR T (Gillaspy et al., 1993; Rodrigo et al., 1998). HAREA: T, ARBatk4sSciivm
T RSB RSZRE, )8 s hR S KA K BRI R IA J5 A REAA S, N R SERE K2R K3,
e ivs . HAA g sere iy, 2 mh e einh &0 KRENAEKER, MisRs5m
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TP R AW E KT, RIS 2R e 5 5 R SE M AR R A KR E . AEFFAEVI,
Fe IR P SE ST IR P GAs (15 2 LA RE PR L s B (1225 (Mapelli et al., 1978), AR
SESE T 5 T IR TAA B s e AN G g5 S 7 I I A (Kim et al., 1994), Rotino %5 (1997)
W kG AR Z AW A BER R & AR RS &, R T RERIO AREh. TERASI
ESTs AL T 54K FZ KM O R R, SLEERTHIAAE N 93% . i T 51 45 555 & D-10
(1)1 P AN R R RE K B R L, IRTRE R TF i WAERKREKEO T ERE, T4
KRR, (kv a5 mKnIER.

FESAT I S5 AN € A1) ESTs b, i —4 EST 4af f5 7= 45 NADPH 41 il (4 3 P450 i&8
JERE YR, R IERAIE N 87%. 40 ta 3 P4SO B AR T, e O FH B J2 4 i (35 P450, g E
NADPH 41 ffi {5 25 P450 I8 J5 (1354 . AR T+ CYP7849 44l i €6 3 P450, ZFE Nt &R IARE T
SICK RS~ 42 (Toshiro & Elliot, 2000, =551 5L 45 S T e 2 fH T NADPH 4l fu ta 3%
P450 &SRB B RE, WE T A3 P4ASO guit LN, RHE TORBERMAEY S K, NiniE ST
A4 2L 5K (Chris & Peter, 2001), HINHE M Tk HHF5T.

A T HA 5 SRS DR 1) 0 20 W R AR o AT R SSH 2 AR 23 28 75t - B 4 Sp ) v 22
RIS HRPEGEYIERACH) cDNA B, R 22Nk cDNA SCE, il SCPEM T EST J¥ 410 4T
FIINREERE, AR H nl e i Btk &5 SEAH DG BSTs, 046 MADS-box Kk SEPALLATAI
N SEPALLATA3, HFKFEHKEA, G ER P450 i R A MAPKK Kjk; 3R1G 2L 55 546 FAC
(K] ESTs, UN&mhiiELxl. MAPKK F:[H. WRKY FEH%%. Jo Sl i SR S RL N R 4 K
FFRHAT BER D REE RS, MIMTRE— RN FUAG - B PE 5 521K 4 HILBE.
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