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Abstract: As the reproductive organ of angiosperms, the flowers are a vital part of plants and a prime basis
for the study of plant evolution andclassification. The development of the floral organ is affected by a variety of
factors, such as the external environment and internal physiology, leading to different traits in different species
or among the same species, and genes, as the key factors therein, play a vital role in the whole process, and the
role of their genes in the regulation of floral development has been a hot topic of research. The five whorls of
structures of the calyx, corolla, stamen, pistil, and ovule of the floral organ are regulated by five categories of
genes, A, B, C, D, and E, in the AE model of floral development, and these genes form a complex gene
regulatory network in the process of floral organ development. The expression or silencing of each category of
genes leads to structural changes in the floral organs, but there are differences among different species. In this
paper, we reviewed the regulatory roles of MADS-box, AP2/ERF gene family members API, AP2, AP3, PI, AG,
SEP, AGL6, SHP, STK, and other genes such as NAP, SPL, TGA, PAN, and WOX in the construction of floral
organs, and the effects of genes in the development of floral organs at the molecular level were analyzed. The

influence of genes on floral organ development at the molecular level was also analyzed. This study provides a

Wis B H: 2023-08-11  {EEAHI:2023-09-14  RILKHARBHI: 2023-10-12

URL: https://doi.org/10.13430/j.cnki.jpgr.20230811001

SR E ST T MR 4 75 R, B-mail :2206019867@qq.com

WEER K WF5E 0 N B IR &Rl R4 P55 5 Al (BARHET, B-mail: ynkmzhy@163.com

EETH: ZmA #5155 A1 (202204B1090021) 5 K E S A T (2022YFD1601806) 5 B K B ™l H Ak 5

YEHHIH (CARS-32)

Foundation projects: Yunnan Province Innovation Guidance and Technology-based Enterprise Cultivation Program (202204B1090021) ; National
Key R&D Program (2022YFD1601806) ; National Modern Agricultural Industrial Technology System Funding Program
(CARS-32)



152 oW B L

O ¥ iR 25 4

reference for further understanding the role of genes in the regulation of floral organ development in various plants.
Key words: floral organ;gene regulation; MADS-box; AP2/ERF ; NAP
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Fig.1 ABCDE model and tetramerization model of flower development in plants
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Table 1 ABCDE class gene function and mutants phenotype

A
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T IRE
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LRI ZHY
Gene classes
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Mutant phenotype
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Table 2 Role of AP and AP2 gene in floral development
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Species Function description Reference

MHAE Prunus mume ¥ PmAG R FIRBUAREE AN BRI IT G, S S A MAE R s 1k, 1E v/ (23]
JER I IME MG

ki Fragaria % ananassa Duch. EILRIMR R P AE I 0 FE2R B e H N RRIE R T RIS R A R sz 2t L i Bk (24
PRAAIE /)N, K5 H i

KRN Z& Ul Sagittaria sagittifolia L. SsAP2 1 i A RN ZE L F AR ] 3R AL RSt 3 [25]

WL 2542 Picea abies PaAPETALA2-LIKE2(AP2L2) 3 1 335 S 8O R ST MESS FIMERS B H G m , J R [26]

AEIF ], FEAU R IT ap | AL PR AT P AR . TERRZE A rh IR IR S0 AR 44
M R AEE T BESER B ANZ P B SR B A B REG, BT A

22 BEERAEZALBEHHIER

AP3  PIVE N MADS-box Z2 5 ) B 2L IE R, &
AL & B W E IR T E RS AL &
B R EEEEER. APIRERME 371
T E R RIB IR T FEAEIR A S AN Y
P b EAG F ) RN U3 o He st 1
FH VL 1) DNA. DX 385 25 G DT 9] 455 A % 0 g 38 1) &
B IER R ST, PIAEAC TR eSS v 2235 , FR 7
SEACE S SO il 5 EEAE R, AP3  PIFE N
LAY RIS B & B 094 P % e & RN

BHIE(#£3),
23 CEEHEERELZEHRMIER

AGVE R MIKC ) MADS-box Z Jiti Hh i) C 25 3
AT RS O B2 AL RUE & AL 53
RO 2L (12 Yanofsky 55 X 48l pE ST EA T T-
DNA i AR AR, &3R5 T AGRAER
FAHURGIT ; Sage-Ono 551X 42 2 AL EA T JE 9]
GBS, IS W ERAE S, Ak,
AG 78 HoAb B Fh A6 K 7 V8 2 b 00 1 A5 3 56
E(FR4),

R3 AP PIREERABESRHEAR

Table 3 Role of AP3 and PI gene in floral development
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Species Function description Reference
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Table 4 Role of the AG gene in floral development
Wb YrgeHik E = BTN
Species Function description Reference
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Table S Role of the SEP gene in floral development
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INFZ Triticum aestivum L.
HRRT, .2
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Species Function description Reference
FHARBE Prunus avium (L.) PavSEP 5 Pav Short Vegetative Phase(SVP) HAERIE M A48 [61]
)R Cucumis sativus L. R A5 3 SEP 5 SHP 3L N ARSI TEA B 1TE [62]
FNE Isatis indigotica Fortune #5345 IiSEP4 W] UL 5 1iSVP \iSHP2 liFruitfull(FUL) 2 [8) B AE SR FEAE I ] FAT: 3k SR Seiy [63]
K
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