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Plants retain the ability to produce new organs
throughout their life cydes. Continuous
aboveground organogenesis is achieved by
meristems, which are mainly organized,
established, and maintained in the shoot apex
and leaf axils. This paper will focus on reviewing
the recent progress in understanding the
regulation of shoot apical meristem and axillary
meristem development. We discuss the genetics
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and environmental factors in meristem
development, and the impact of epigenetic
factors on meristem organization and function.
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Box 1. Plant Architecture

The body plan of a plant shoot is established by primary and secondary axes of growth. The primary axis of growth is
determined by the embryonically formed SAM (and subsequently by the IM). AMs form at the axils of true ar maodified
leaves and establish secondary axes of growth such as branches and flowers. Based on their ability to sustain growth,
meristemns are generally distinguished as indeterminate, when they continuoushy maintain their structure and reiteratively
form lateral primordia (i.e., in the case of branching], or determinate, whereby they terminate in a differentiated structure (i.
€., flower). In addition, meristerns can become quiescent after forming a few protective leaves {i.e., buds). The SAM is an
incleterminate maristem, while IMs and AMs can be either indeterminata or determinate depending on the species and
the developmental stage. The number, position, and fate (indeterminata, determinate, or quiescent) of meristems are key
determinants of plant architecture and a major source of vanability in the architecture of different plant species because
they contral if, where, and how branches and flowers are formed during both vegetative and reproductive development.
Simplifed diagrams of the architecture of species mentioned in this review are provided in Figure |,

In Arabidopsts, during vegetative development, the SAM forms a rosette of leaves centered arcund a short stem at the
base of the plant. At the transition to flowering, the SAM produces an elongated stem and acquires the idenfity of an M
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Introduction

Over the past three decades, flower development has
served as one of the main model systems to study the
genetic  and  molecular mechanisms  that  control
organogenesis in plants. This work has attracted much
attention for at least three reasons. First, flowers con-
tain the reproductive organs of angiosperms, the
largest group of land plants, and thus are of pivotal
importance for biology. Second, because much of the
food humans and their livestock consume 1s directly
produced by flowers, they are of considerable agricul-
tural and economic importance so that resecarch on
flowers has substantial translational potential. Lastly,
although a common blueprint underlies the structure
ol flowers and the different organ types they contain
are largely conserved, flowers of different angiosperms
do exhibit a great degree of variation in size, symmetry
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especially relevant in the mgmror me enmgma=oc evor=
tionary origin of flowers and the dramatic diversifica-
tion of angiosperms during the early Cretaceous,
which is thought to have been driven at least in part
by the emergence of new floral traits [1,2].

Research on flower development was imitially based
almost exclusively on genetics and molecular biology
methods and led to the identification of many key
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A manutencdo e terminacio do meristema floral € orquestrada por uma complexa rede
de elementos que envolvem fatores de transcricdo, sinalizacao hormonal e genes de
controle do ciclo celular (JHA et al., 2020) (ZHOU et al., 2015)

JHA, P.; OCHATT, S. J.; KUMAR, V. WUSCHEL.: a master regulator in plant growth
signaling. Plant Cell Reports, v. 39, n. 4, p. 431444, 2020.

ZHOU, Y.; LIU, X.; ENGSTROM, E. M.; et al. Control of plant stem cell function by

conserved interacting transcriptional regulators. Nature, v. 517, n. 7534, p. 377-380,
2015.
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A manutencao e terminacdo do meristema floral é orquestrada por uma complexa rede
de elementos que envolvem fatores de transcricdo, sinalizacdo hormonal e genes de
controle do ciclo celular (JHA et al.. 2020) (ZHOU et al., 2015)

JHA, P.; OCHATT, S. J.; KUMAR, V. WUSCHEL.: a master regulator in plant growth
signaling. Plant Cell Reports, v. 39, n. 4, p. 431-444, 2020.

ZHOU, Y.; LIU, X.; ENGSTROM, E. M.; et al. Control of plant stem cell function by

conserved interacting transcriptional regulators. Nature, v. 517, n. 7534, p. 377-380,
2015.
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A manutencdo e terminacdo do meristema floral € orquestrada por uma complexa rede
de elementos que envolvem fatores de transcri¢cdo, sinalizacdo hormonal e genes de
controle do ciclo célula kZHOU et al., 2015; JHA et al., 2020)

JHA, P.; OCHATT, S. J.; KUMAR, V. WUSCHEL.: a master regulator in plant growth
signaling. Plant Cell Reports, v. 39, n. 4, p. 431444, 2020.

ZHOU, Y.; LIU, X.; ENGSTROM, E. M.; et al. Control of plant stem cell function by

conserved interacting transcriptional regulators. Nature, v. 517, n. 7534, p. 377-380,
2015.
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A manutencdo e terminacio do meristema floral € orquestrada por uma complexa rede
de elementos que envolvem fatores de transcricdo, sinalizacdo hormonal e genes de
controle do ciclo célula (ZHOU et al., 2015; JHA et al., 2020)
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A manutencao e terminacido do meristema floral é orquestrada por uma complexa rede
de elementos que envolvem fatores de transcri¢ao, sinalizacdo hormonal e genes de

controle do ciclo celula (ZHOU et al., 2015; JHA et al., 2020)

WUS é transcrito no centro organizacional e a proteina migra para as camadas externas
do meristema floral, onde ativa CLV3 (LENHARD et al., 2001; LOHMANN et al.,
2001; YADAV et al., 2013)

JHA, P.; OCHATT, S.J.; KUMAR, V. WUSCHEL: a master regulator in plant growth
signaling. Plant Cell Reports, v. 39, n. 4, p. 431-444, 2020.

LENHARD M BOHNERT A IURGENS G LAUX T. Termination of stem cell
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A manutencao e terminacdo do meristema floral € orquestrada por uma complexa rede

de elementos que envolvem fatores de transcricao, sinalizagdo hormonal e genes de
controle do ciclo célula (ZHOU et al., 2015; JHA et al., 2020"
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