Genetic control of inflorescence architecture in rice
by a specific inflorescence meristematic gene
Antonietta Saccomanno1, Sara Belcapo1, Gregorio Orozco Arroyo1, Andrea Guazzotti1, Veronica Gregis1, Martin Kater1
1Dipartimento

di Bioscienze, Università degli Studi di Milano, Via Celoria 26, 20133 Milano, Italy

In rice, panicle size and architecture are considered critical key targets for the breeding programs to improve grain yield potential of the plant. The inflorescence
architecture depends on the activity of many genes acting in different reproductive meristem types. Especially primary and secondary branch meristem activities directly
affect the complexity of branching, and therefore the number of seeds that will develop on the panicle (Ikeda et al., 2004; 2013). Here, we report an initial study of an
uncharacterized gene previously identified by a rice reproductive meristems specific transcriptome analysis using laser microdissection microscopy (Harrop et al.,
2016). Interestingly, our initial studies reveal that this gene is present only in Oryza species and encoding a protein of just 100 amino acids. To address the biological
role of this protein, we successfully generated homozygous CRISPR-Cas9 mutant plants and performed preliminary phenotypic analysis on the panicle structure. Our
findings show that loss of function of the gene affects panicle architecture suggesting that this Oryza specific gene may have evolved to determine rice specific panicle
characteristics.

Figure 2. Common patterns of
gene expression in developing
inflorescences.
The ordering of the panels in
the plot was
arranged to enable side-byside comparison of
complementary clusters.
Cluster 5 highlighted by red
circle containing four
uncharacterized genes
with annotations relating to
auxin, including specific
inflorescence meristematic
genes (Harrop et al., 2016).
RM: rachis meristem
PBM: primary branch
meristem
ePBM/AM: elongated
primary branch meristem
/axillary meristem
SM: spikelet meristem

Figure 1. Morphology of the early stages of inflorescence development and laser
microdissection of meristem samples. (e–l) Laser microdissection (LMD) samples were
collected from RM (e, i), PBM (f, j), ePBM/AM (g, k) and SM (h, l). Images show the
samples before (e–h) and after (i–l) dissection (Harrop et al., 2016).
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Figure 3. Visualization of a multiple protein sequence alignment of Oryza species. Highlighted by
yellow square a residue of aspartic acid conserved among Oryza species at the C-terminal part of the
protein sequence (a) and differences in geographical distributions of Oryza species based on their
sequence similarities (b).
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Figure 4. Representative images
showing Oryza sativa panicle
architecture (a); wild type Kitaake
(WTK) panicle on the left and
mutant plant panicle (C20) on the
right (b). Box plots showing
secondary branches, number of
panicles and total grain yield
quantifications comparisons among
WTK and mutant rice plants for
three independent CRISPR-Cas9
homozygous
lines
(C20_1.5,
C20_6.1, C20_3.5) for number of
secondary branches (c), number of
panicles (d) and total grain yield (e).
Asterisks indicate statistic values
calculated using Tukey multiple
comparison test after a one-way
ANOVA (*P<0.05).

Figure
5.
Schematic
representation of the YFP Nterminal (a) and C-terminal (b)
fusion proteins cloned under the
control of native promoter and
the gene cloned under the
constitutive actine promoter (c).

Observations
Bioinformatics analysis unveiled that the gene of our interest
is only present in Oryza species (Fig.3). To get more insight
of the protein function, we generated and selected different
homozygous CRISPR-Cas9 mutant lines and performed
phenotypic analysis of the panicle architecture. Our
observations highlighted a lower number of viable seeds
present in the mutant panicle when compared to WT plants.
Moreover, significant differences observed among WT and
the independent mutant lines were found for the number of
secondary branches, number of panicles and total grain yield
(Fig.4).
We successfully made YFP fusion protein constructs in order
to study subcellular localization of the protein and to perform
complementation assays in mutant plants and the
overexpression construct to study the effects on branching
(Fig. 5).

CONCLUSIONS AND FUTURE PERSPECTIVES
Our preliminary results suggest the hypothetical function of the protein as positive regulator of panicle architecture, potentially contributing to grain
yield of the rice plant. Concomitantly, subcellular localization will be crucial step for protein detection in its native form and to further understand its
various roles inside the cell. Future experimental plan will involve the identification of putative interactors of the protein to better characterize the
genetic pathways and its involvement in rice panicle architecture determination.

