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Many potyvirus species are among the most economically-significant plant viruses as they cause
substantial yield losses to crop plants globally. Investigating their infectious cycles and host–potyvirus
interactions is therefore essential for the development of anti-viral strategies and resistant cultivars.
The thirteen original articles included in the Special Issue on “The Complexity of the Potyviral
Interaction Network” shed light on the current state of potyvirus research in three main areas:
(i) complex interactions between multifunctional potyviral proteins and antiviral or proviral host
factors; (ii) molecular and physiological responses of the plant to potyvirus infection; and (iii) potyvirus
evolution and phylogeny.
The review of Shen et al. [1] illustrates how the RNA-dependent RNA polymerase, as a
multifunctional potyviral protein, can recruit pro-viral host factors crucial for the infection cycle
or for the suppression of immunity defense, while being targeted by antiviral responses such as
autophagy and effector-triggered immunity. The two complementary studies of Ala-Poikela et al. [2]
and Saha and Mäkinen [3] provide more insights into the role of translation initiation factors in
potyvirus infection. Potyviral proteins VPg and HCpro and host proteins eIF4E and eIF(iso)4E form an
interaction network, which likely contributes to RNAi suppression [2]. The binding of eIF(iso)4E to
VPg is proposed to mediate RNA stabilization, transfer to the RNA silencing suppression pathway,
and further to polysomes for viral protein synthesis [3]. The study of Hervás et al. [4] illustrates
how post-translational modifications of potyviral capsid protein through O-GlcNAcylation and
phosphorylation in herbaceous and ligneous hosts may contribute to both general and strain-specific
strategies deployed during plant–virus interactions. The study of Sabharwal and Savithri highlights
the role of intrinsically disordered domains in the multiple functions of potyviral proteins and describes
how potyvirus-like particles can be used as nanocarriers for biomedical applications [5].
In an additional four articles, the molecular responses of crops to potyvirus infection are analyzed
through high-throughput transcriptomics approaches. Different pathosystems that yield different
outcomes in potyviral infection are analyzed, which include antagonism or synergism induced in
papaya by mixed-infection of papaya ringspot potyvirus and papaya mosaic potexvirus [6], tomato
recovery from potato virus Y (PVY) infection [7], potato susceptibility or resistance to PVY [8], soybean
susceptibility to soybean mosaic virus depending on light conditions [9], and transition from mild to
severe tobacco etch disease in tobacco [10]. In particular, these studies highlight how the outcome of
an infection can be linked to the regulation of genes involved in plant immunity and the role played by
small RNAs in those processes. In their original paper, Tarazona et al. [10] applied Dynamical Network
Biomarker (DNB) theory for the first time to a plant virus to identify genes or network elements that
could be used as early-warnings of the transition from health to disease. Through physiological and
ultrastructural analyses, Otulak-Koziel et al. [11] highlighted the role of plant expansins and extensins
in the dynamics of the cell wall structure during incompatible interactions in resistant and compatible
interactions in susceptible potato upon potato virus Y infections.
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Finally, two complementary articles on potyvirus phylogeny complete the contributions to this
Special Issue. The study of Moury and Desbiez [12] describe how potyviruses may have undergone
numerous host range changes in a relatively short amount of time and that crop plants have contributed
substantially to their diversification [12]. The paper of Gibbs et al. [13] provides a thorough review
of potyvirus evolution, starting from a historical perspective and progressing to the taxonomical
relationships between potyviruses and their temporal and geographical distribution.
Collectively, the papers in this Special Issue exemplify the diversity of studies focused on this
major plant virus group. We wish to express our sincere thanks to all authors who contributed to
the Special Issue “The Complexity of the Potyviral Interaction Network” and our gratitude to the
reviewers who vetted the contributions.
Funding: This research received no external funding.
Conflicts of Interest: The authors declare no conflict of interest.

References
1.
2.
3.
4.

5.
6.

7.

8.
9.

10.

11.

12.
13.

Shen, W.; Shi, Y.; Dai, Z.; Wang, A. The RNA-Dependent RNA Polymerase NIb of Potyviruses Plays
Multifunctional, Contrasting Roles during Viral Infection. Viruses 2020, 12, 77. [CrossRef] [PubMed]
Ala-Poikela, M.; Rajamäki, M.-L.; Valkonen, J.P.T. A Novel Interaction Network Used by Potyviruses in
Virus–Host Interactions at the Protein Level. Viruses 2019, 11, 1158. [CrossRef] [PubMed]
Saha, S.; Mäkinen, K. Insights into the Functions of eIF4E-Binding Motif of VPg in Potato Virus A Infection.
Viruses 2020, 12, 197. [CrossRef] [PubMed]
Hervás, M.; Ciordia, S.; Navajas, R.; García, J.A.; Martínez-Turiño, S. Common and Strain-Specific
Post-Translational Modifications of the Potyvirus Plum pox virus Coat Protein in Different Hosts. Viruses
2020, 12, 308. [CrossRef] [PubMed]
Sabharwal, P.; Savithri, H.S. Functional characterization of pepper vein banding virus encoded Proteins and
their interactions: Implications in potyvirus Infection. Viruses 2020, in press.
Vargas-Mejía, P.; Vega-Arreguín, J.; Chávez-Calvillo, G.; Ibarra-Laclette, E.; Silva-Rosales, L. Differential
Accumulation of Innate- and Adaptive-Immune-Response-Derived Transcripts during Antagonism between
Papaya Ringspot Virus and Papaya Mosaic Virus. Viruses 2020, 12, 230. [CrossRef] [PubMed]
Prigigallo, M.I.; Križnik, M.; De Paola, D.; Catalano, D.; Gruden, K.; Finetti-Sialer, M.M.; Cillo, F. Potato
Virus Y Infection Alters Small RNA Metabolism and Immune Response in Tomato. Viruses 2019, 11, 1100.
[CrossRef] [PubMed]
Baebler, Š.; Coll, A.; Gruden, K. Plant Molecular Responses to Potato Virus Y: A Continuum of Outcomes
from Sensitivity and Tolerance to Resistance. Viruses 2020, 12, 217. [CrossRef] [PubMed]
Zhang, L.; Shang, J.; Wang, W.; Du, J.; Li, K.; Wu, X.; Yu, L.; Liu, C.; Khaskheli, M.I.; Yang, W. Comparison of
Transcriptome Differences in Soybean Response to Soybean Mosaic Virus under Normal Light and in the
Shade. Viruses 2019, 11, 793. [CrossRef] [PubMed]
Tarazona, A.; Forment, J.; Elena, S.F. Identifying Early Warning Signals for the Sudden Transition from
Mild to Severe Tobacco Etch Disease by Dynamical Network Biomarkers. Viruses 2019, 12, 16. [CrossRef]
[PubMed]
Otulak-Kozieł, K.; Kozieł, E.; Lockhart, B.E.L.; Bujarski, J.J. The Expression of Potato Expansin A3 (StEXPA3)
and Extensin4 (StEXT4) Genes with Distribution of StEXPAs and HRGPs-Extensin Changes as an Effect
of Cell Wall Rebuilding in Two Types of PVYNTN–Solanum tuberosum Interactions. Viruses 2020, 12, 66.
[CrossRef] [PubMed]
Moury, B.; Desbiez, C. Host Range Evolution of Potyviruses: A Global Phylogenetic Analysis. Viruses 2020,
12, 111. [CrossRef]
Gibbs, A.J.; Hajizadeh, M.; Ohshima, K.; Jones, R.A.C. The Potyviruses: An Evolutionary Synthesis Is
Emerging. Viruses 2020, 12, 132. [CrossRef]
© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

