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20122 90ERA], BAIRIE KR TR RABCEE, BRI A ENIERI S KR T FEHIHE
THIBHI TR, MEXEAEERES PRI T RERRRETHIDRER, TREZAABCHA HE
ifi b, #—PRH T ABCDEER . FEEXTEL MBI K ARIIRA, 20014ER H T RERFTIIER TR
ABCDEMH! . ETXMEYMIERE KT RBAHARNRA TR, KAUESTHHEERR, BRARSE
R FAREE, RERRELNSHASMKFH B PRAIERRIEER. ERENRFHRER
PEEE, R ZESMHBENHKRNE. 7E48 557 EABCDER K £ 8% K H T MADSZK KR H ) —
R. FHEERHABCRE T SANERIESR, IEPIMADS-Box#FH 7T A LS 2 i
EREIEH . REARBRE SR EEFTET, MADS-BoxEHARLMABCIEFA R EERMZ L. H
B, fEATIFERE KRB KRB R AT, MADS-BoxEREBHEZENMRELE, FHRAM AL
BRTZHERZRK. AXIMADS-BoxZFH KRR E KL, b, SRS HAREER
BATTRE, ARFKEREFRKHE PSRN ZENES R REERE TR T HE.
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Abstract

In the early 1990s, the first proposed flower development model was ABC model, which enabled
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researchers to have a preliminary understanding of flower structure and its developmental regu-
lation mechanism. Later, some researchers found class D genes regulating ovule development in
petunias, so on the basis of the previous ABC model, ABCD model was further proposed. With the
deepening of research on flower structure, ABCDE model, the latest flower development model,
was proposed in 2001. Based on the continuous in-depth understanding of the development of plant
flower organs, it is found that its molecular mechanism is very complex, involving the co-regulation
of many genes, which are specialized and play precise roles in various tissues and development
stages of flowers. The development of flower organs is determined by organ characteristic genes
and influenced by various regulatory mechanisms. Floral organ-specific ABCDE genes are mostly
members of the MADS family of transcription factors. Previous studies have also provided compel-
ling evidence that MADS-Box transcription factors play a key role in the evolution of flowering
plants. As a major regulator of flower organ identity, MADS-Box protein is the core of the classic ABC
flower development model. As a key transcription factor in flower organ development, MADS-Box
gene can change the entire development process, thus becoming the most widely studied gene
family of flower organs. In this paper, the MADS-Box gene and its regulatory role in flower orga-
nogenesis, differentiation and morphological construction were reviewed, providing references
for further exploration of this family gene and improvement of flower development regulation
theory.
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1. 5|15

WY, BRTFAEREY), St —Mol NEB AL, DURERSRE AT S . YR NE TR A K 1A
AR KA RIS TR BINEE R, — e L R e AR, BN KOS 1 8. 28
2 RAEHE. O 3 REMESSANEE 4 R0, BRI RIERAE. e HESSTEAIMESSRE[L], b, FEEAEH
NG AAHE . LA B IK B 52 ABCDE BRLK%E, AL By C. D #l E 2 Al T, A 1Hfit
FRANE “FEVEThAE” , Kb AR EE R A+ B +E 6. B + C+ E MiES. C + E 0 A1 D BEER[2] [3]-
fHE A ThReRE APL, B ZhReHEEE AP3 A1 PI, C UiReER AG, #HiIIRERK & 1 D ThgH B & SEPL
(AGL2). SEP2 (AGL4)F1 SEP3 (AGL9) 3 I~ E ThfgsH. B —2& A RELH, Wbl 5+ JhEEIT) M
APETALA2 4b, 125 RIELES T ERAERI BT B LR T S 1 2L R # 8 T MADS-Box :K 5% [4] [5].

2. MADS-Box EE &4

IR R GRE 74T, MADS-Box ZE R 70208 | BUFD 11 24[6]. 1 28, FRA MBS, B8RP M 2514
AT C AR KA X [7]. 1 BPHN MIKC B, a8 M g5k, Fial() @i, MEAaK)EH
B C R (C)ZE IR 8] IR LLLE I & H ARG AR ThAE: M S50 57 5 DNA 54 | Sisg
M DNA 454 1 RS K SR S MADS-Box & A BRIz, #2351 e
HEVINIERG C SMIAE T AIMThRE L2, RS 5HRE0E . SRR EF25WNER, I
H BT MADS-Box & [ [8] (4% S A0 BAE A 8] [9]. fEAEYH, M A MADS-Box % [K F 2.5 5l
Ry R AIEFLA R B7], 1 MIKC % MADS-Box JERIITE A0t e Rk 5 fETh &k
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BTIEEDY T, 25 7RISR L B o FE[10] [11].
3. MADS-Box EFEIhgE

MADS-Box 5 [N & —AEHEM K B kg R (A R IR, Fedmfis i ik B O i 2 MER R F I
FERSCHILIIRE . EAETEE . T ETRM B RMRAR A & LA T T S5 75 i, MADS-Box £ 14§
KARF BREEEM[12]. RN, SR STERERE KK MADS-Box 2Kt
5 FLC. SVP. SOC1. CAL. FUL. AGL24. AP1. AP3. Pl. AG. SHP1/2. STK. SEP1/2/3/4 5. iX
UL AR L 2 e AT DAt — 2B o AR RIS, KT B R, B DR RE S A [F
AR IR B . TSR T I LI R 20 SR S Th RE

3.1. MADS-Box HFF1ERT )iz 41l

T RN NIERIIREE S, MR E HEMEREN T AFEOLHIRE, ZeRBE THEIOL
BEHERTENGEE, FHENCR SRR KR T 7] . FFAER A b — N R SR i 2 B
FBFE. ZIBFEAMPBIAETR ), MRENVESRAEMEBERENES. o, EEHBRENET, K5
BRI ACI [R] Y 7 FE L o i LA [ 9 G R o' AR ik 2 73 A T i P 25 b At 38 4%t 5 TR A6 I T 1Y)
B8 R[13]0 AT X S g 42 A0 30 i & TS [R) SR RV 22 J2E DR B2 A8 o 17 5 SR B8 P 52 1 42 161 AR ) ) )
W74 FLC. SVP. SOCLl. AGL24/19 4§, ‘BEAf1#B& MADS-Box £t [K 5K 1, B LART LA
MADS-Box i [Kl i £ 58 T A6 I 1] (1 5 B 1 15 81 0 32 20Tk

FLC i # il 2 3k 18 1 2 R R Ak -8, WidFfEqL 55 T(FT)F1 CONSTANSL it 3% A& #liil [ 7
(SOC1). FLC Wi FAami], RYFPREEFIE. FLC KR e &N, IR KTFEA R 2 S
AR FLC %K [14]. SOCL s&—FfEfeitsi, Mi%i s 7= H(SVP) &AL . AGL24/19 #
AR, BT HRWEDFIYEITIE, AGL24 FIAAEE TR s ol A 2, HAEfeid I e 7
Tiwi F[15]. SOCL. SVP. AGL24 B A BEA#EIAAFERITIRE, (HrfE [F—@ia /e i L% DI .
41 SOC1 &5 SVP k¢ AGL24 # 73 LA ZIEE R APL 4k, NI 1E TR E, WA B 16 R A2 5
3 (FM) (R TE[16]

SR, EEHIF IR X SRR AR 4 5N G R TR 7 FL A SOCL % IAH S YA S, SOCL
Al VS Z R S S8R, WM — AN, LEAEENEEL7]. el E e TEDT
FEAEET ], 4878 TR 5 5 2L .

3.2. MADS-Box £ 4 AR L B0iEEHL &

A HS TR R T A0, XL TF A2 4 5 A P BRUFIIE 38 B o O 1IR3 B REE IR
FERG BT AT BAEAE R B A% i S 1E 0 A A NS85 A1 Ak 36 A8 . — 2% MADS-Box #3% [K 1 (TF)
LB IR A LEA AL HH R 9 53 AR 2R 5 4 B BB T O R AEAE FH o el &, MACROCALY X (MC)XT T2 i
IFa) A PR I 30 R 4% ) 3 B SH ZA(FM) B 4 OGBS, R T- AL I+ [FVRY) APETALAL (AP1) [18]
[19]. AP1/FUL Y5 5H ) FRUITFULL (FUL) 5407+ H APL 5 CONSTANS 1 (SOCL)id 2 ik il K -1
—RAE RIS FFAEAAE 7 B 4 7 T R 5 2 BOMEE R [20]. &R FUL #9 3 ANFIEYS FULL. FUL2 A
MADS-Box PROTEIN20 (MBP20)if it 4E18 FM Rl KA i3t F-AEH- AN 487 43 1% [21], 17 2 1~ SEPALLATA
4 (SEP4A)FEILDR JOINTLESS 2 (32)F1 ENHANCER-OF-JOINTLESS 2 (EJ2)iuif MAEFF 73 B 4 (IM) ] FM
REeA, FRANEIN 7 A IAET 53 [22]. Ak, $FEFT SOCL [ [EVEY) SISTEROFTM 3 (STM3) 2 2 i
et h i MADS-Box FE Rl 3 (TM3) TU AR H [ T AE RN A6 7 43 S I8 1 =8 B2 5 [R 7 [23] [24] - 1% e Bxet
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TIRNBEEAE )R B LA USR] B BB S, AR 0k R R it 1 B R B8 5C

Ko
3.3. MADS-Box HF{E:8 E B RV EIENLEI

MADS-Box H' AP1. AP3. Pl. AG. STK. SEP1/2/3/4 Z:#RiH4¢ 2 B . A1 HIEH )8 T
ABCDE Fi3s5EMK . EiRifis 648 5 2 i MADS-Box JEKd AP, FUL 4 A ZBIE[, A8 ATE
JERL, AP3 APl #y B LA, X AEIRANMES T Sl EEAE R, AG 2 C IR, X HESSANO B T A%
EEE(EA, SHP A D IR, 7ERSLMKEMIFHTRIE T EEIGE, SYK N D KRR, %Mk
AR, SEPL/2/3/4 #9 E RILM, & —FEas B R & MBI+, W#BeE B, C 2IEH .. Hrf SEP1/2
VATEEE 4 50108 B SEP3 I EH 2~3 #0168 B ; SEP4 5 EE 1 51E88 B

BEE > TR, FE e R AR H . AR AL 28 B R B 1I3E I O 7% 5 MR
T B T 1) FARAE A UKk AG, AR ez, 0 1 iR S B PRI AE AN [R) S AL R LA v 1) R0
R, AT AT IX L RITE AL 8 B IS B R B FRIThREE, & KR I 7R IR I 3 R
M 04 AGL2 FEEEIR, 7o AGL2, AGL3, AGL4 fll AGLY [25]. '©5 S8 EHEMLE S 4, I
PRAIEIH e M. FA SEP FEEERI ThAER) AGL2 5 (R 7E HoAth— b BRI Ry ik B R B[ 2] - e ik
R, Horpok B %245 (P. hybrida) () AGL2 FEJE Kl FBP2 s>k H i (L. esculentum)f¥) TM5 a§ TM29 [
FIEME LA B LEARIE], FEEERFEWAAKE, RAHBMRRIR 2, 3/M4 55, QR 8E
B HFEJEEEAR[26] [27]. S8 EEME. HEEALL Y FEIERRILT TMS fil FBP2 HEF A AI Rk, wh
BVr%2 AGL2 FEEE —#F[28]. BT IX B R MAIHNFG I I FIA W IT, AN AT AL AGL2 R 78
A6 HE A SR 88 BRI S R Z TR (9 A [28] [29], (B A REAT A AR N E I, nT e S 558
HEAEE VS E PRV EZ M . TM29 &2 5 I JIOME R R LK B [26]. HHILAT L, AG X4 4
HAKERTHHEER . SHPL, SHP2 fl STK fE 24K BT ET AG LR, [FJET ABCD At D
IhREFE Al MADS-Box ¥ 3%[K 1% . SHPL Hl SHP2 LLHi#R{E AGAMOUS-LIKE 1 (AGL1)Fl
AGAMOUS-LIKE 5 (AGL5), Z 5l RciiTa. ERRIT AP2, AG MRBARHE R &G/ T 01,
FUATE AG BRHITEIL T, M LIE K. 75 AG A A Rl SR IA SHP2, R T-# =AE KR eSS
AL RE, Uil AG F1 SHP1. SHP2 XU IR & HAThRRITRTE. SKT LARTFRIE AG-AMOUS-LIKE 11
(AGL11), W] LASE il BRAR A KRN Fh 1 (K i 7% . 7 shpl shp2 XURAAA T IEER & B IEH . #R1M, stk shpd shp2
=GR ) TR H R ERANFI TR B S8 IR, R STK JERLEMER K BT L. FR 1R AG
5 AP2 2 A HEPi/ER, AG 5 SUP WM HEAE, AG 5 CRC 1 SPT M EAEM, AG 5 WUS 2 a7
TER R . HATAFFAEEER AG MR T OF T Rk, AG 1 RIVE S RITE VT 2 m S R4 Hh 4 e B Al
Sk, HIgenpkist— S HoR.

TEVITE T A B — R B R e (1), H I T SRR %S, 238 THAMRRE KA SN
ORI IR FEIE . HAT, 2SR AU RO B R A AR R R AR B 5% E,
[ B V7 22 2 AR AL FLAR R B BRI PE AR R R B A A rh (SR IA RS, SRAIE BR IX 8 BE R AR AL 38 B T A4S S
ThZREPR B T Re KL REN 4

4, BfESRE
HE[R RN F A 2 ) (5 2 6 B B AR W v s BRI (0 1 B —, TR TE L 4E B o R

He R BEA AT T A SR B, R TRIRY i, Ot AR SRBOTEEIRWE Rh R E S 6 S, A
W12 1) MADS-Box kK OR B TR, A RAEREA SVt id e b ? BB BORE 58K B MR
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FRH. A, EAAEZHPATTRKARIRN, 25K EHRNEFBABUMHE, KRR
M FEAAT BT BATRN T A S B IR B LS, A AT RO AR 1R AR K8 1% 5, )
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