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April 2023: a role for the cytoskeleton in 
female–male communication
During sexual reproduction in plants, the male pollen deli-
vers two sperm cells to the female ovule for fertilization. 
This is achieved via pollen tubes that are guided by attractant 
peptides to grow toward the ovule (Ogawa and Kessler 
2023). Thus, female–male communication is required, which 
is in part facilitated by the synergid cell within the ovule. The 
synergid cell secretes the pollen tube attractants via a struc-
ture called the filiform apparatus (FA). As the FA is always 
established on the micropylar end of the synergid cells, 
both FA establishment and maintenance are dependent 
on cell polarity, which in turn is dependent on the cytoskel-
eton. Susaki et al. (2023) investigated the role of the cytoskel-
eton in forming and maintaining the FA in the ovule of 
Arabidopsis thaliana. Using genetic and chemical inhibitors 
of microtubule or actin network formation, the authors 
describe distinct roles for these two primary cytoskeleton 
components. Disruption of the microtubule network altered 
FA morphology, with reduced invaginations of the plasma 
membrane and cell walls, hinting at a role for the microtubules 
in cell shape mechanics. Disruption of actin, on the other 
hand, led to defects in directed cellular transport. As the estab-
lishment of cell polarity is dependent on the targeted trans-
port of proteins, this also affected the formation and 
functionality of the FA, as well as the delivery and secretion 
of the pollen tube attractants. Thus, the actin and microtubule 
networks play distinct roles, but only actin is essential to facili-
tate male–female communication and fertilization.

April 2019: how cells stick together
Moving from male–female to cell–cell connections, Šola et al. 
(2019) identify RUBY, a putative Gal oxidase (GalOx) in-
volved in strengthening the pectin matrix of the cell wall. 
Plant cell walls are generally considered to be made of cellu-
lose microfibrils that are cross-linked by xyloglucans to create 
a structural scaffold, which is embedded in a matrix of pectic 
polysaccharides and proteins. Among those features, the 
pectin matrix is particularly difficult to study, as it consists 
of a variety of different polysaccharides, which are further 
processed and cross-linked in various ways (Atmodjo et al. 
2013). The ruby mutant, described in this 2019 paper, 
appeared to be impaired in such a cross-linking mechanism, 
as the mutant seeds showed cracks between cells, and 
particles could be observed in the otherwise homogenous 
mucilage secreted from the seeds (see Fig.). An analysis of 
the mucilage composition revealed that the mutant excreted 
certain pectin-derived cell wall polysaccharides that are 
normally retained in the wall of wild-type cells. The gene 
encoded by RUBY is a GalOx that acts specifically on the pec-
tic rhamnogalacturonan I (RG-I), where it oxidizes galactan 
side-chains to cross-link carbohydrates and provide greater 
coherence to the pectin matrix. Thus, in the mutant, a 
weakening of the pectin matrix resulted in the excretion of 
sugars that would have otherwise been cross-linked to the 
cell wall and an impaired structural integrity of the middle 
lamella. As such, the ruby mutant is also a valuable genetic 
tool for further studies of middle lamella formation and 
maintenance.
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April 2004: a conserved role for SUPERMAN in 
flowering plants
Finally, before fertilization takes place in the ovule and seeds 
with polysaccharide-rich mucilage develop, there is usually a 
flower. The development of the ABC model to describe flow-
er development in A. thaliana was one of the most important 
early findings that truly established A. thaliana as a plant 
model organism. Since then, it has been shown that the 
basics of the ABC model can be used to describe flower 
development in many flowering plants, among them 
Petunia hyrbida (Smyth 2023). SUPERMAN is a floral organ 
regulator that does not confer a specific identity to the or-
gans of one of the four whorls but is required to establish 
the boundary between whorls three and four to separate sta-
mens and carpels. In a 2004 study, Nakagawa et al. (2004) de-
monstrated that this is also true in P. hybrida, and they go on 
to describe some additional phenotypes of the Petunia sup 
mutant, particularly in placenta and ovule development. 
Follow-up studies on other flowering plants, including le-
gumes and tomato, have shown that SUP and SUP-like genes 
are also involved in floral organ and fruit development in 
these plants, which could make SUP genes a target for crop 
improvement.
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Figure. Phenotypes of ruby-1 mutants. A) and B) RUBY is involved in cell-to-cell adhesion. Splits are visible between epidermal cells of ruby-1 seeds 
(B) that do not appear in the wild type (A). C) and D) ruby-1 also exhibits mucilage phenotypes, including the appearance of particles in the ex-
cretions (black arrows in D). Scale bar, 200 µm. Adapted from Šola et al. (2019).

796 | THE PLANT CELL 2024: 36; 795–796                                                                                                                         Somssich

D
ow

nloaded from
 https://academ

ic.oup.com
/plcell/article/36/4/795/7577729 by M

ax-Planck-Institut fur Zuchtungsforschun user on 22 July 2024

https://doi.org/10.1146/annurev-arplant-042811-105534
https://doi.org/10.1146/annurev-arplant-042811-105534
https://doi.org/10.1105/tpc.018838
https://doi.org/10.1093/plphys/kiad414
https://doi.org/10.1093/genetics/iyad102
https://doi.org/10.1105/tpc.18.00954
https://doi.org/10.1093/plcell/koac371
https://doi.org/10.1093/plcell/koac371

	From the archives: male–female communication, glue that keeps cells together, and a SUPERMAN for all flowering plants
	April 2023: a role for the cytoskeleton in female–male communication
	April 2019: how cells stick together
	April 2004: a conserved role for SUPERMAN in flowering plants
	References




