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Editorial
Plant Immunity and Beyond: Signals from Proteins & Peptides

Plants are the primary and most important source of food for human consumption, besides their ecological importance, since
they define the diverse ecosystems worldwide. Because of their position in the ecological chain as primary supplier of biomass
and food for other organisms, plants are also fundamental for animals, fungi and microorganisms, and some of them are also
beneficial to other plants. Humans rely mostly on plant products for food, and many plants provide important non-food prod-
ucts, including wood, textiles, medicines, cosmetics, soaps, rubber, plastics, paints and other industrial chemicals. Moreover,
plants are also fundamental for animal feeding, including not only mammals (e.g. cattle, sheep and goats), but also poultry and
aquaculture (e.g., fish and shrimp farming).

So, the dependence of human beings from plants is quite high, increasing every day. Also, there are forecasts that the ex-
panding purchasing power in some developing countries associated with the increase in world population should result in sig-
nificant changes in nutritional habits and acquisition of consumer goods in general, foreseeing an increased demand for food of
the order of 60 to 110% of the availability, considering the period from 2005 to 2050 [1, 2], while it has been estimated that the
demand for forest products can be even greater [3].

In addition to the augmented demand for products of plant origin, a debate has been initiated on the impact of climate
change on crop production in various regions of the world, with major implications in currently fragile areas in terms of of food
security, increasing malnutrition and hunger in certain regions, with emphasis to semiarid regions of the southern hemisphere
[4]. From the point of view of plant defense it is considered that increased carbon dioxide concentrations associated with higher
temperatures should impact on plant-pathogen interactions, since these changes affect both classes of organisms [5]. Such a
new environmental requirement may affect the spatial and temporal distribution of plant diseases as well as their severity. So, a
change in agro-climatic zones toward the poles is expected, accompanied by a drift in the geographic areas of occurrence of
pathogens associated with certain crops [5].

Therefore, understanding how plants safeguard themselves from pathogens and herbivores is essential in order to protect the
food, fed and raw material supply from plant origin, as well as developing most resistant plant varieties against diseases. Such a
goal is also very important for the protection of still existing natural environments, since areas already occupied by cultivated
plants can become more productive, reducing the need for deforestation of still preserved land areas. Furthermore, it should be
considered that crop resistance significantly reduces the use of agricultural pesticides, such as fungicides, bactericides or insec-
ticides (important to control disease vectors and feeding by insects) that have negative impacts to the environment.

A deep understanding of the mechanisms of plant resistance against diseases and of the crosstalk between plant response to
biotic and abiotic stresses is the fundamental key for the development of strategies to improve resistance and diminish losses by
approaches that may involve molecular breeding, crop selection and genetic modified plants. In this sense, omics and bioinfor-
matics offer promising perspectives. The possibility to superpose different layers comparing genomics, transcriptomics, pro-
teomics and epigenomics has driven to an insight in the interaction between different molecular players towards the interactom-
ics, allowing a dynamic view of their roles. In this sense evolution and coevolution assumed a central position, demonstrating
that despite intensive efforts, there exists a long way ahead, especially with regard to durable resistance.

This special volume includes different molecular aspects of plant defense against pathogens, including R-genes-mediated
specific resistance in the context of gene-to-gene interactions (review of Wanderley-Nogueira ef al. [6]). Also considering this
topic, a molecular comparison of plant protection strategies and animal defense mechanisms was carried out and described in
the review article of Pontillo and Crovella [7], highlighting evolutionary aspects and common strategies between both groups
of organisms. The potential use of R-genes in plant defense led many research groups to consider them as prime candidates for
plant transformation, resulting in reports of successes (though not always lasting) and cases of re-emergence of pathogens after
a period of resistance, an aspect revised here (Pandolfi ef al. [8]) also considering perspectives of this kind of approach.

Another important aspect involves the defense response mediated by transcription factors, which currently have received spe-
cial attention due to their role in the orchestration of responses with different intensities and potential role in the simultaneous
induction of resistance to different types of stress, an aspect that has been strengthened with interatomic inferences (review of
Amorim et al. [9]).

Considering OMICs implications, for many years there has been an intense focus on polymorphisms of nucleic acids in the
genomic and transcriptomic levels, regardless of the epigenetic repercussions, an approach also addressed in the present volume
(see review by Ferreira-Neto et al. [10]), which involves one of the main aspects for a better understanding of questions not
clarified yet.

Aspects of the systemic defense are evaluated in this volume, considering two plant antimicrobial peptide classes covered:
snakins (review of Oliveira-Lima ef al. [11]) and cyclic peptides (review of Lima et al. [12]), key defense players but still
poorly understood considering their uses as antimicrobial agents and from an evolutionary point of view considering their



prevalence in certain plant groups. Plant antimicrobial peptides have been considered as potential agents for agricultural use for
plant defense as also to generate new drugs for human consumption. One way of producing peptides for various purposes has
been their heterologous expression in microorganisms, which has been impaired precisely because of their efficient antimicro-
bial activity, as revised in in this volume (Gazzaneo ef al. [13]). Possibilities to overcome existing difficulties and potentialities
are also addressed.

Such as for genomics, transcriptomics and epigenomics, a review of aspects of proteomics and peptidomics studies related
to plant defense is covered in a specific article (Silva ef al [14]), confirming the existence of an abundant molecular richness as
a result of post-transcriptional modifications, emphasizing the complexity of the plant biological system.

Cutting edge molecular biological methods have been applied to recognize new candidate molecules, including those from
genes and proteins without functional characterization or prediction. As shown in the present volume, the analysis of such a
multitude of candidates from different sources strongly depends on bioinformatics and systems biology resources, besides net-
work efforts. This is the case of the InterSis network (http://www.lgbv-ufpe.net/index.php?pagina=intersis), for instance, fo-
cused on biotic interactions, including plant defense.

Taken together all aspects of plant immunity addressed in the present volume demonstrates the inexhaustible source of bio-
active molecules generated by plants, with prospects of important applications not only for agricultural and agroforestry areas,
but also in the development of drugs for medical use.

REFERENCES

[1] Tilman, D.; Balzerb, C.; Hill, J.; Beforta, B.L. Global food demand and the sustainable intensification of agriculture. Proc. Natl. Acad. Sci. U. S. A.,
2011, 708(2011), 20260-20264.

[2] Alexandratos, N.; Bruinsma, J. World Agriculture Towards 2030/2050: The 2012 Revision. ESA Working paper No. 12-03. FAO, Rome 2012. (Avail-
able online: http://www.fao.org/docrep/016/ap106e/ap106e.pdf)

[3] WWEF (2012) World Wildlife Foundation. Chapter 4. Forest and wood products. WF, Gland, Switzerland, available online:

[4] Whreeler, T.; Braun, J. Climate change impacts on global food security. Science, 2013, 341, 508-513. https://wwf.fi/mediabank/4024.pdf

[5] Yaifiez-Lopez, R.; Torres-Pacheco, 1.; Guevara-Gonzélez, R.G.; Hernandez-Zul, M.1.; Quijano-Carranza, J.A.; Rico-Garcia, E. The effect of climate
change on plant diseases. Afiican J. Biotechnol., 2012, 11(10), 2417-2428.

[6] Wanderley-Nogueira, A.C.; Kido, E.A.; Bezerra-Neto, J.P.; Araujo, F.T.; Amorim, L.L.B.; Crovella, S.; Benko-Iseppon, A.M. Plant Elite Squad: first
defense line and resistance genes — identification, diversity and functional roles. Curr. Protein Pept. Sci., 2017, 18(4), 294-310

[7] Pontillo, A.; Crovella, S. NOD-like receptors: a tail from plants to mammals through invertebrates. Curr. Protein Pept. Sci., 2017, 18(4), 311-322.

[8] Pandolfi, V., Ferreira Neto, J.R.C., Silva, M.D., Amorim, L.L.B., Wanderley-Nogueira, A.C., Silva, R.L.O., Kido, E.A., Crovella, S., Benko-Iseppon,
AM. (2016). Resistance (R) genes: applications and prospects for plant biotechnology and breeding. Curr. Protein Pept. Sci., 2017, 18(4), 323-334.

[9] Amorim, L.L.B.; Fonséca-dos-Santos, R.; Bezerra-Neto, J.P.; Guida-Santos, M.; Crovella, S., Benko-Iseppon, A.M. Transcription factors involved in
plant resistance to pathogens. Curr. Protein Pept. Sci., 2017, 18(4), 335-351.

[10] Ferreira Neto, J.R.C.; Silva, M.D.; Pandolfi, V.; Crovella, S.; Benko-Iseppon, A.M.; Kido, E.A. Epigenetic signals on plant adaptation: a biotic stress
perspective. Curr. Protein Pept. Sci., 2017, 18(4), 352-367.

[11] Oliveira-Lima, M.; Pandolfi, V.; Ferreira Neto, J.R.C.; Rodriguez-Decuadro, S.; Kido, E.A.; Crovella, S.; Benko-Iseppon, A.M. Snakin: structure,
roles and applications of a plant antimicrobial peptide. Curr. Protein Pept. Sci., 2017, 18(4), 368-374.

[12] Lima, S.C.B.S.; Pandolfi, V., Bezerra-Neto, J.P.; Amorim, L.L.B.; Ferreira Neto, J.R.C.; Crovella, S.; Benko-Iseppon, A.M. (2016). Plant defense-
related cyclic peptides: diversity, structure and applications. Curr. Protein Pept. Sci., 2017, 18(4), 375-390.

[13] Gazzaneo, L.R.S.; Pandolfi, V.; Santos-Jesus, A.L.; Crovella, S.; Benko-Iseppon, A.M.; Freitas, A.C. Heterologous expression systems for plant de-
fensin expression: Examples of success and pitfalls. Curr. Protein Pept. Sci., 2017, 18(4), 391-399.

[14] Silva, F.A.C.; Oliveira, M.S.; Souza, J.M.; Martins, P.G.; Pestana-Calsa, M.C.; Calsa-Junior, T. Plant proteomics and peptidomics in host-pathogen
interactions: the weapons used by each side. Curr. Protein Pept. Sci., 2017, 18(4), 400-410.

Ana Maria Benko-Iseppon' and Sergio Crovella'
'Universidade Federal de Pernambuco

Genetics Department, Center of Biological Sciences

Av. Prof. Moraes Rego, 1235, 50.670-423

Recife, Pernambuco

Brazil





