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Editorial on the Research Topic 


Trends in dengue evolution, immune pathogenesis, and pathology


Dengue is an arthropod borne viral infection that is listed as a neglected tropical disease (Wilder-Smith et al., 2019). It is one of the major health threats globally and has experienced a massive increase in incidents over the past half century. However, no successful vaccine has been developed yet. All candidate vaccines show unpredictable complexity, including that vaccine efficacy is dependent on serotype, age, and serostatus i.e., it increases risk for seronegative recipients (Capeding et al., 2014; Sridhar et al., 2018). In order to understand dengue pathology and pathogenesis, it is of critical importance to investigate dengue viral evolution and its immune mediated pathogenesis. In this direction, the current Research Topic “Trends in Dengue Evolution, Immune Pathogenesis, and Pathology” and its collection of six articles provide significant insights into dengue infection, particularly towards immunity, pathogenesis, epidemiology, and evolution of dengue.

Han et al. used a metagenomic approach to generate entire genomes from four isolates and investigated the evolution of Dengue virus during an outbreak in Wenzhou, Southeast China. All the sequences were observed to be part of the DENV1 genotype. Two samples clustered with sequences reported from Singapore and Vietnam, and the other two genomes formed a sister clade basal to most other DENV 1 sequences. Analyses revealed the presence of positive selection, multiple recombination events, and changes in the head and tail of the 3’UTR in the local strains sequenced as part of the study compared to the reference sequence.

Enteric dysbiosis has been discovered in viral infections including influenza virus (Yildiz et al., 2018), hepatitis C virus (Inoue et al., 2018), and COVID-19 (Gu et al., 2020). Enteric dysbiosis leads to leaky gut syndrome, where increased intestinal permeability results in translocation of gut microbiota into blood circulation. Recently, a study has shown leaky gut syndrome is associated with endotoxemia in severe dengue patients (Chancharoenthana et al., 2021). Chancharoenthana et al. succinctly put forth a rare demonstration of the movement of bacteria from gut to blood stream during dengue infection. Using an NGS-based metabarcoding strategy, they identified bacteria to the phylum level and observed an association with increased abundance of Bacteroidetes and Escherichia spp. with severity in infection when compared to the control.

Cross-reactive immunity among flaviviruses is commonly observed due to their antigenic similarities (De Madrid and Porterfield, 1974; Calisher et al., 1989; Rathore and St John, 2020). Highly conserved epitopes hamper the diagnosis, treatment, and prevention of flaviviruses especially in DENV (dengue virus) serotypes, ZIKV (zika virus), WNV (west Nile virus), and JEV (Japanese encephalitis virus). The review by Chan et al. describes different serological tests, such as neutralization tests, enzyme-linked immunosorbent assay, hemagglutination-inhibition test, Western blot test, and immunofluorescence assay. The in-depth review provides the current concept of flavivirus cross-reactivity and finally identifies neutralization tests as the gold standard to eliminate cross-reactivity among flaviviruses.

It is well-known that DENV and ZIKV belong to same family, Flaviviridae, and several studies show cross-reactivity between DENV and ZIKV sera (Dejnirattisai et al., 2016; Paul et al., 2016; Priyamvada et al., 2016; Montoya et al., 2018). Sekaran et al. reviewed and summarized the host immune responses including innate and adaptive against DENV and ZIKV infections as well as cross-reactivity between DENV and ZIKV, and stressed the necessity to understand the mechanism of T cell subset for disease prevention.

A balanced innate immune response is essential for the control of DENV infection, as viruses continuously evolve to circumvent immune response. Lee et al. reviewed how DENV evade host immune response. Interestingly, DENV engage in RNA modifications as a mode for immune evasion by DENV that includes 1) camouflaging viral RNAs as cellular mRNAs, 2) increasing subgenomic flavivirus RNA (sfRNA) that binds and deubiquitylates TRIM25, further preventing activation of RIG-1-mediated IFN signalling and 3) providing stability of sfRNA by pseudoknots in 3’UTR that prevent degradation by cellular RNase.

In dengue, immune evasion is mediated by nonstructural proteins including NS1 (Avirutnan et al., 2010; Avirutnan et al., 2011; Glasner et al., 2018), NS2B (Aguirre et al., 2017), NS3 (Chan and Gack, 2016), NS2A, NS4A, NS4B, and NS5 (Morrison et al., 2012; Castillo Ramirez and Urcuqui-Inchima, 2015). In this collection, Udawatte et al. report that DENV NS3 protein targets receptor interacting protein kinase I (RIPK1), a central mediator of inflammation and cell death, and decreases intracellular RIPK1 levels during DENV infection. The interaction of NS3 with RIPK1 results in the inhibition of NF-kB activation in response to TNFR or TLR3 stimulation. This is an interesting find, adding to the information on the important role of NS3 in immune evasion.




Author contributions

All authors listed have made a substantial, direct, and intellectual contribution to the work and approved it for publication.




Acknowledgments

BC acknowledges support from Trivedi School of Biosciences, Asoka University, Haryana, India. AAPA declare that the views expressed in this article are his own and not associated with his affiliation.





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





References

 Aguirre, S., Luthra, P., Sanchez-Aparicio, M. T., Maestre, A. M., Patel, J., Lamothe, F., et al. (2017). Dengue virus NS2B protein targets cGAS for degradation and prevents mitochondrial DNA sensing during infection. Nat. Microbiol. 2, 17037. doi: 10.1038/nmicrobiol.2017.37

 Avirutnan, P., Fuchs, A., Hauhart, R. E., Somnuke, P., Youn, S., Diamond, M. S., et al. (2010). Antagonism of the complement component C4 by flavivirus nonstructural protein NS1. J. Exp. Med. 207 (4), 793–806. doi: 10.1084/jem.20092545

 Avirutnan, P., Hauhart, R. E., Somnuke, P., Blom, A. M., Diamond, M. S., and Atkinson, J. P. (2011). Binding of flavivirus nonstructural protein NS1 to C4b binding protein modulates complement activation. J. Immunol. 187 (1), 424–433. doi: 10.4049/jimmunol.1100750

 Calisher, C. H., Karabatsos, N., Dalrymple, J. M., Shope, R. E., Porterfield, J. S., Westaway, E. G., et al. (1989). Antigenic relationships between flaviviruses as determined by cross-neutralization tests with polyclonal antisera. J. Gen. Virol. 70 (Pt 1), 37–43. doi: 10.1099/0022-1317-70-1-37

 Capeding, M. R., Tran, N. H., Hadinegoro, S. R., Ismail, H. I., Chotpitayasunondh, T., Chua, M. N., et al. (2014). Clinical efficacy and safety of a novel tetravalent dengue vaccine in healthy children in Asia: a phase 3, randomised, observer-masked, placebo-controlled trial. Lancet 384 (9951), 1358–1365. doi: 10.1016/S0140-6736(14)61060-6

 Castillo Ramirez, J. A., and Urcuqui-Inchima, S. (2015). Dengue virus control of type I IFN responses: a history of manipulation and control. J. Interferon Cytokine Res. 35 (6), 421–430. doi: 10.1089/jir.2014.0129

 Chan, Y. K., and Gack, M. U. (2016). A phosphomimetic-based mechanism of dengue virus to antagonize innate immunity. Nat. Immunol. 17 (5), 523–530. doi: 10.1038/ni.3393

 Chancharoenthana, W., Leelahavanichkul, A., Ariyanon, W., Vadcharavivad, S., Phatcharophaswattanakul, S., Kamolratanakul, S., et al. (2021). Leaky gut syndrome is associated with endotoxemia and serum (1–>3)-beta-D-Glucan in severe dengue infection. Microorganisms 9 (11), 2390. doi: 10.3390/microorganisms9112390

 Dejnirattisai, W., Supasa, P., Wongwiwat, W., Rouvinski, A., Barba-Spaeth, G., Duangchinda, T., et al. (2016). Dengue virus sero-cross-reactivity drives antibody-dependent enhancement of infection with zika virus. Nat. Immunol. 17 (9), 1102–1108. doi: 10.1038/ni.3515

 De Madrid, A. T., and Porterfield, J. S. (1974). The flaviviruses (group b arboviruses): a cross-neutralization study. J. Gen. Virol. 23 (1), 91–96. doi: 10.1099/0022-1317-23-1-91

 Glasner, D. R., Puerta-Guardo, H., Beatty, P. R., and Harris, E. (2018). The good, the bad, and the shocking: the multiple roles of dengue virus nonstructural protein 1 in protection and pathogenesis. Annu. Rev. Virol. 5 (1), 227–253. doi: 10.1146/annurev-virology-101416-041848

 Gu, S., Chen, Y., Wu, Z., Chen, Y., Gao, H., Lv, L., et al. (2020). Alterations of the gut microbiota in patients with coronavirus disease 2019 or H1N1 influenza. Clin. Infect. Dis. 71 (10), 2669–2678. doi: 10.1093/cid/ciaa709

 Inoue, T., Nakayama, J., Moriya, K., Kawaratani, H., Momoda, R., Ito, K., et al. (2018). Gut dysbiosis associated with hepatitis c virus infection. Clin. Infect. Dis. 67 (6), 869–877. doi: 10.1093/cid/ciy205

 Montoya, M., Collins, M., Dejnirattisai, W., Katzelnick, L. C., Puerta-Guardo, H., Jadi, R., et al. (2018). Longitudinal analysis of antibody cross-neutralization following zika virus and dengue virus infection in Asia and the americas. J. Infect. Dis. 218 (4), 536–545. doi: 10.1093/infdis/jiy164

 Morrison, J., Aguirre, S., and Fernandez-Sesma, A. (2012). Innate immunity evasion by dengue virus. Viruses 4 (3), 397–413. doi: 10.3390/v4030397

 Paul, L. M., Carlin, E. R., Jenkins, M. M., Tan, A. L., Barcellona, C. M., Nicholson, C. O., et al. (2016). Dengue virus antibodies enhance zika virus infection. Clin. Transl. Immunol. 5 (12), e117. doi: 10.1038/cti.2016.72

 Priyamvada, L., Quicke, K. M., Hudson, W. H., Onlamoon, N., Sewatanon, J., Edupuganti, S., et al. (2016). Human antibody responses after dengue virus infection are highly cross-reactive to zika virus. Proc. Natl. Acad. Sci. U. S. A. 113 (28), 7852–7857. doi: 10.1073/pnas.1607931113

 Rathore, A. P. S., and St John, A. L. (2020). Cross-reactive immunity among flaviviruses. Front. Immunol. 11, 334. doi: 10.3389/fimmu.2020.00334

 Sridhar, S., Luedtke, A., Langevin, E., Zhu, M., Bonaparte, M., Machabert, T., et al. (2018). Effect of dengue serostatus on dengue vaccine safety and efficacy. N. Engl. J. Med. 379 (4), 327–340. doi: 10.1056/NEJMoa1800820

 Wilder-Smith, A., Ooi, E. E., Horstick, O., and Wills, B. (2019). Dengue. Lancet 393 (10169), 350–363. doi: 10.1016/S0140-6736(18)32560-1

 Yildiz, S., Mazel-Sanchez, B., Kandasamy, M., Manicassamy, B., and Schmolke, M. (2018). Influenza a virus infection impacts systemic microbiota dynamics and causes quantitative enteric dysbiosis. Microbiome 6 (1), 9. doi: 10.1186/s40168-017-0386-z




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2023 Gowri Sankar, Alwin Prem Anand and Chattopadhyay. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/logo.jpg
’ frontiers ’ Frontiers in Cellular and Infection Microbiology





OEBPS/Images/fcimb.2023.1210316_cover.jpg
& frontiers | Frontiers in Cellular and Infection Microbiology

Editorial: Trends in dengue evolution,
immune pathogenesis, and pathology





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Editorial: Trends in dengue evolution, immune pathogenesis, and pathology

      

        		

          Author contributions

        



        		

          Acknowledgments

        



        		

          Conflict of interest

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





