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HEBT —LEEZNHRARE. HFEK, BidAc
Ds. T-DNA #ENFE T ERB RIS K E 7 H
SRR WG N, AR R B IR R IR AR SR
®“TEZRIME. ARARCETER T —L7ER
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Fig.1 The gynoecium model of A. thaliana (a) and the ABCDE model of floral organ identity of A. thaliana (b)
C and E class genes determine the carpel formation, D and E class genes determine the ovule formation. Redrawn from reference [2] and [3].

Table 1 Summary of some A, B, C, D and E genes involved in the gynoecium development

Gene type Name

Role in gynoecium development

A APETALAI (API)

AP1 and SEP3 MADS box proteins may interact with negative regulatory proteins

via their C-terminal domains that finally repress the development of carpel

APETALA2 (AP2)

AP2 is involved in the specification of floral organ identity and development of

the ovule and seed coat, acts maternally to control seed quality

AINTEGUMENTA (ANT)

B APETALA3 (AP3)
‘ PISTILLATA (PIL)
C AGAMOUS (AG)

ANT can promote the growth of septum and gynophore with LUG
B genes can not act directly in gynoecium development

AG, which interacts with proteins of E genes, is necessary for the carpel formation

during the early steps of flower development, and it can promote ovule

development indirectly

SHATTERPROOF1 (SHPI)
SHATTERPROOF2 (SHP2)

SHP genes can promote the initiation of carpel without AG

D SEEDSTICK (STK) STK gene is required for normal development of the funiculus that connects the
developing seed to the fruit
E SEPALLATA: SEPI SEP genes form an integral part of ABCDE models and are hypothesized to act as
. SEP2 co-factors with ABCD floral homeotic genes in specifying different floral whorls.
SEP3 The four SEP genes function redundantly in carpel identity
SEP4

RILHTTRIITHEET . RAIRILSTK BEUMFER K
BREE RO EIRBE, 1 ag]l REKTRAR
15 STK th& BB BURE BLe.

BIEMR A, FSARERAMNEELAETRS
PR HENEW. AINTEGUMENTA (ANT)4%H5 )
BEORRGAPRREASEHE, EAEERKETHIIGE
AIEAEMER R A U R BRE A K PREEAE. HEE
BHRE, ANT T LUE] AG £ E RBIRVEA, TRk
i RO SRR ok FIRT, B AT LAME SRS N AR
RE. ANT } LEUNIG (LUG) )2 3 K Bk 2k R AR 4K
HRMHAF MR R E R, (HRIEER RPN
FHREARAHIEFECEMNRTRE, BE. 5
BB [ PR B 58 A ik k100,

2 WUSERSCEERERRHMERE

BESSR B LR 2T, 2 AR 4 2 (stem apical
meristem, SAM)ZHb BRI TE R 2 i 564 AL B S (0
FYWX, N&itih—5 KRS A 0B R EE.
7E SAM 1, L30T 4 Bl it WUSCHEL 3
(WUS)FICLAVATA3 & H(CLV3)Z & K1 5 AR LI
HART, ERETARKERE. WUSTERTAR
FUMER T AR R L, GRS EHRTEN,
BHES CLV3 #3ACLV3, CLV3 & & X &R & WUS
fy Rk X s oo,

REFIHSAM A B HIZ H R At ma g S5 R
B, WUS TR R B W I B BB IR 2 wus-1 R
TR IR IR BRI, B, BT ARBEN
HIIAFAE, CLV3 R REAMIEREHEERZH
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Te2RE0 . WUS B ah—MfiEEF ULTRAPETALAL
(ULTHRIBR R R ult] AT ESHIERE, =
ERICERAN, WA SN B AMES, BES P
CIRYSYE-%31F S R A A

WUS BB R Qs = BIURERERIRE™
A, BT LAHER WUS 23 =F 5 RIS 5 R E
EE(C MEREF) M EEFZERF. #H— P800
REY: EL KB HE, WUS 7T LLBIE AG a3+
M, DMEBT AG WA —A BB ¥ LEAFY
(LFY), (HR7E SAM & L [AEF AG BRIEL,
& A IR 0IE SE, WUS 55 AG 2 818 7 E fU R IR 1
MU, 7R E B B AG KERIE, AG EEF 54
FI R T RIVE R WUS BI3R5E, %R FE T 8
RN, 80 E AR IEE R R (T4
TRZHIERE), EEFFH LI, BIRKE, &
ARk, TREE RIS AG BEHREEINRITERT
REMHRM T HFERERE.

BIL AR FUR L, WUS HIRYEZEE WoxS5 7EiR
BIESEHARKER, 5 wWUs £REMEEE ST
4%, 1€ wus-1 RAAKHRIE WUS-WOXS5 7] LAF= A IEH
VLA T, BARRSAREREERT,

LR EPTIR, WUS FISR R 22 5 W00 BT 57 R E 2
B AG KIFRI&, RIS EHRRA T UAREIEH 1L,
B A RO B R MESE R BR 2%, BRI = AR BE 2 1)
B, g BRI, wWUS ER
FRPRIETLUEIOLERKE . WRiE WUS 7 35S:
LFY BRI TR RIK, HRRSF A0 BOREHUS,
T 5% IR WUS BRI RE T AFEARAE ER B0
REBBERIRED,

3 KNOX IEERBHMESEAE

B T WUS-AGHI R ZE RIX — I 182450, i&H 7
Ah IR AR R R 4 0 B B AR, T S R HE S K
B . KNOTTEDI 2:F R HE—MNEZETim 7 EA LR
RIN, FAEABYIR B e i/ E A i R Sk e,
HE AL, EAEREZHBRNFHED T H LG
KNOTTEDI KRR &H K, 474 KNOX 1 1 KNOX 1T
K. R, SHSKEMHEXKN KNOX ZEH
F TN KNOX 1253, 8% SHOOT MERISTEMLESS
(STM), KNAT 1 (X#:A BREVIPEDICELLUS, BP),
KNAT 2 1 KNAT 6 X PYANF (A2,

KNAT 1 (BP)RIE R B w5 (8], fefEKRE, i
FHFR EEETEE S ASYMMETRIC LEAVES]

ASDH AT REN R E @, BiEIRIETEH,
KNAT 1 AMEF] DU A5 RRAE R B (1 S A
REPLUMLESS (RPL)HIZRI%, [AIBY, KNAT 1 K178
FIKEW LUINGE FRUITFULL (FUL)ZR KRR
M REEAELOEMFARHREPEREBIER. W
AS] 1RAI 85 ASYMMETRIC LEAVES2 (AS2)3t Rk
F, %] KNAT 1 150 238 B i PR AE A1 3R 18 12324,

Ak, KNAT 2 B RATRIEREY K AG ERELEL
BRI FRIA G, o HAEFE R & B 8 KNAT 2 1)
FALRIET] LU S 7= A0 BRI ER L 458, 1E ap2-5
agl MEEARP LR R T RIFEME R, XERHR
P 7 SR P AT F AG BRI . Bk
M, KNAT EH 5 AG UAMOEFIMELLAIE OB K
ﬁ[ZS] R

STM [ KNAT 1 BRIFEA T8 K i 1B A KA
T KNAT 2 H)Ti6e, ATLAB DR E . RE STM
A RIE A T DAS IR BR % 40 SO BOIR B 2544, STM
HIE BRIE SHHI RS DA AR LR IE R BN
K. Xt STM #E RNA T /5 144 h, KNAT 1 5 KNAT
2 FRFARET VA, UE T STM 13X P3N H B 5 i 75 1A
T, AR E T A KNAT 2 xR ERO K KE.
B, STM K RALRIE T F =40 BRI RER G514, T
BiXAMEFEE WUS. LFY ZF Ak,

STM %5 wus 2R [F i R A7 K& 2 LS 3)
CLVI Wik, BRUMMS R, mERMEE. HE
MR E R R ATAENUEIR RN T /8, B4R E
IESERI R, WERILRI%ER SAM HIEM . EoR/bD
STM IS TERITE BT, WUSAKSR AT DLAERF T-41 B A R
[P, STM MSLT WUS th ] MR RE4E MOy 2, #th]
T4 M54k, PIERERFAE— R EAMER. stm
S RABARR G wus FAL, BoR STM BIER KT LUETE
RERIWLILL, BE5 wUs ERRIKFE L Zm0 5%
Zig[zm R

2 LFTIR, KNOX I REEFXT MEES K F i &
EALHE: STM-KNAT 2 X ER B RER B30 K
KE, ZigRE WUS-AG B E ML ; KNAT 11E
MERIAB TS RPL. FUL B AP B 4E T VAt
BUGHLHKRE .

4 ERFRREWELE

TR, K RSSO & AL, YRR
A FERB BEAM AT IR A AR by T MBS IR0
WA T, A A RS A 5 S GUE P



66

AP2

» AG

Ovule development

SEP

¢

|
|

ANT

» Carpel identity

Auxin .

SAM maintenance

T »> Septum development
T y

STM ——> KNAT2

T

Carpel initiated development

KNAT1 —

AS1 AS2

l

FUL RPL

ETTSTY

Replum development

Style development

Fig.2 The interaction of related genes involves in gynoecium development

KRB E R,

TOUSLED (TSL)F UL gEmmt MIIEIRE, BN
LR SRAR AR AR B B E RS, H
LEHEEREMBEE AR, A S RAR ML
RHE. EERKEN, Z£T85 TSLTLRK LUG ERH
W T, SHI ZEFE KK R STYLISHI (STYD &
TS5AKEARA RN RBZAERLMEBNER
THREAD/YUCCA4 H13Ri%, I st SETORES.
styl R EBERNZ R CERAIE, OBEHa R,
FeA% 40 L HE B AR A Sk T A AL B S5 1Y,

B T 5T - AWM R RA 2, EKEL
AL IR A . PIN ZFEXEPMAEKE
WMHEMEXREE, NTIEWHENERRE, BiFE
MR FIRAEKELE pinl-1 TRERIESE
AR, T LLE R AL AT AT R, FTUURE L
EEXPMIEREE, HEEHARERAOKE, ©F
R0 ENBERSNIERREER,

BOR MR R IR, WUSHIRIVREER WOX57E R
W EHLRER, 5 WUS ERKIIREAE B TUR,
FEwus-1 TR RIX WUS-WOX5 W] LLER#M = U478
BEMGRMNG, BERATERFENREER. WOX5 R
LK MONOPTEROS (MP)Y/r BHIAKEESHESR
A F A 6 2 SHORTROOT/SCARECROW (SHR/SCR)
RIVE M, XU R, AKENARSES. &
HIZHAE S H O BE R E MR AR R

HRAEM, AEERTTEFFEENER
BJa, Sra B TS IR B R = A LSRR

R FZEREM, ENERRER MR HER

KB AR RS 4 2.

5 RE

HORIB L BT SRR R W, MR B B AR AR
HERMERMERE, TR ERRE AR
B, 4RIk, BRELTE THERFIEY
BRI ARRIER, FEXTH AT RERI A MR THREHEAT T 4 5E,
{EXFXERF T TRARNBRAN . BEDTED
FHATEMF RIS, B TERMNE RGN
B, FHRERMERTA . BEIRTETE,
XHEYIMERE KB P o T EAHTHRAR, AT
SHEEAMXNERRRNE, KR ENRA—K
HRIE R R B MR R FAHIURIITIGE, X —&Hf
W BT R E AR AR R RSB RNEE;
XPAHE miRNA 53 E ., 2R 5FAREEMERER
8] EL AR B 25 S AT R R B — RN XA KR
wias. REEH. ESRINMAEHERS,
LR IX SRR 2 T A F RS E 2T AE
MR T . R, RELEEH EATERAEER
R, BAEMMEHA—BMEr2ERRE. &
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FUE R 361, X ALKy ) B AR RE B R 5T LI
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RUEEMNHRALER.

BeAh, REREEY AR ENRERENE
FrX A, Bn, AR ELIRE RN A LR
(B. compestris L. ssp. chinensis Makino. var. parachinensis
(Bailey) Tsen et Lee) it Mg ERE B KR
BERRAE, T EAZE B E B (B. compestris L.
ssp. chinensis Makino. var. communis Tsen et Lee) 1 7
EEIHENREREARITHRGE R Hitk, HYH
BRENEMFIEEETGEREFMISR M, Hib
YRS R B RNLBILRT ERER.
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Gene Regulation Involved in Gynoecium Development

Hai-Yu Lu, Jia-Shu Cao, Xiao-Lin Yu*
(Institute of Vegetable Science, Zhejiang University; Key Laboratory of Horticultural Plant Growth
Development & Biotechnology, Hangzhou 310029, China)

Abstract

The study on floral organ development in Arabidopsis has been a hot spot in plant developmental

biology for last ten years, and there is now a lot of achievements made in the genetic pathways underlying the
initiation and development of floral organs, such as the gynoecium. The latest progress in the gynoecium development,
as well as interaction between some ABCDE genes involved are illustrated briefly in this review. The function and
genetic networks of the WUS-AGAMOUS and KNOX I genes in the gynoecium development and the role of auxin in

these processes are reviewed in details.
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