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Adenovirus is a common cause of disease in humans and in animals. In humans,
adenoviruses target different cell types, tissues, and organs and the infection can be either
asymptomatic, mild, severe, or lethal. Some infections are acute, whereas others are
persistent. Despite being known for almost 70 years, we do not have a full picture of the
molecular and cellular mechanisms that determine the outcome of adenovirus infections.
This Special Issue contains five original studies and eight reviews that contribute to the
overall knowledge of adenovirus pathogenesis.

From the original studies we learn about the contribution of house dust mites to
adenovirus infection in advanced in vitro model systems, and the potential impact of
adenovirus infection on exacerbations of underlying diseases such as asthma [1]. We
dive into the molecular interactions between host cell desmoglein-2 receptors and capsid
proteins of a re-emerging adenovirus that is a common cause of acute respiratory distress
syndromes: HAdV-B7 [2]. Certain genotypes of a closely related type, HAdV-B14, cause
more severe infections than other genotypes within the same serotype. Here, we learn about
distinct inflammatory events caused by different genotypes in the Syrian hamster model [3],
which have the potential to be useful for dissection of adenovirus genes associated with
mild or severe illness. Adenovirus-induced glycolysis is known to be regulated by the
protein encoded by the E4orf1 gene. In this Special Issue it is revealed that the 13S isoform
(but not the 12S isoform) of the E1A protein also upregulates glycolysis [4]. Finally, we
learn that a structural protein, PX, induces apoptosis in hepatocytes, which is associated
with a severe illness: hydropericardium hepatitis syndrome in birds [5].

The reviews update us on the molecular and cellular events taking place during
more or less severe, persistent infections in eyes [6] and intestine [7]—and a case report
describing the death of a neonate suffering from adenovirus-associated sepsis [8]—which
remind us about the huge medical need for anti-adenovirus drugs. The Special Issue
provides us with up-to-date knowledge about the intracellular functions of cellular RNA-
binding zinc finger proteins [9], the DNA damage response [10], viral early proteins [10],
and small non-coding RNA [11] during adenovirus replication, as well as the interactions
between virions and extracellular proteins and how this contributes to the activation of
mononuclear phagocytes [12]. Finally, we are also updated about the physiological roles of
the adenovirus dodecahedrons and their potential use in therapeutic development [13].

With this, we would like to acknowledge all authors for their contributions to this Spe-
cial Issue. It has been a pleasure to read and learn. Together, we will continue our research
with the aim to discover and understand known, emerging, and re-emerging adenoviruses,
and the molecules and mechanisms that determine tropism, infection, transmission, and
pathogenesis. Questions that needs to be addressed include the in vivo role of CAR as the
cellular receptor for the fiber capsid protein, and the enigma that neutralizing antibodies
target the hexon and (or rather) the fiber protein. Here, further development of animal
models will be useful. Altogether, this will enable the development of antiviral drugs, but
also more selection and development of more efficient, and safe, adenovirus-based vectors
for clinical applications.

Viruses 2021, 13, 1112. https://doi.org/10.3390/v13061112 https://www.mdpi.com/journal/viruses

https://www.mdpi.com/journal/viruses
https://www.mdpi.com
https://orcid.org/0000-0002-7069-6678
https://orcid.org/0000-0001-5109-9408
https://doi.org/10.3390/v13061112
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/v13061112
https://www.mdpi.com/journal/viruses
https://www.mdpi.com/article/10.3390/v13061112?type=check_update&version=2


Viruses 2021, 13, 1112 2 of 2

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Aydin, M.; Naumova, E.A.; Paulsen, F.; Zhang, W.; Gopon, F.; Theis, C.; Lutz, S.; Ehrke-Schulz, E.; Arnold, W.H.; Wirth, S.;

et al. House Dust Mite Exposure Causes Increased Susceptibility of Nasal Epithelial Cells to Adenovirus Infection. Viruses 2020,
12, 1151. [CrossRef] [PubMed]

2. Hograindleur, M.-A.; Effantin, G.; Fenel, D.; Mas, C.; Lieber, A.; Schoehn, G.; Fender, P.; Vassal-Stermann, E. Binding Mechanism
Elucidation of the Acute Respiratory Disease Causing Agent Adenovirus of Serotype 7 to Desmoglein-2. Viruses 2020, 12, 1075.
[CrossRef] [PubMed]

3. Radke, J.R.; Covert, H.J.; Bauer, F.; Ananthanarayanan, V.; Cook, J.L. Adenovirus 14p1 Immunopathogenesis during Lung
Infection in the Syrian Hamster. Viruses 2020, 12, 595. [CrossRef] [PubMed]

4. Prusinkiewicz, M.A.; Tu, J.; Dodge, M.J.; MacNeil, K.M.; Radko-Juettner, S.; Fonseca, G.J.; Pelka, P.; Mymryk, J.S. Differential
Effects of Human Adenovirus E1A Protein Isoforms on Aerobic Glycolysis in A549 Human Lung Epithelial Cells. Viruses 2020,
12, 610. [CrossRef] [PubMed]

5. Zhao, M.; Duan, X.; Wang, Y.; Gao, L.; Cao, H.; Li, X.; Zheng, S.J. A Novel Role for PX, a Structural Protein of Fowl Adenovirus
Serotype 4 (FAdV4), as an Apoptosis-Inducer in Leghorn Male Hepatocellular Cell. Viruses 2020, 12, 228. [CrossRef] [PubMed]

6. Rajaiya, J.; Saha, A.; Ismail, A.M.; Zhou, X.; Su, T.; Chodosh, J. Adenovirus and the Cornea: More Than Meets the Eye. Viruses
2021, 13, 293. [CrossRef] [PubMed]

7. Kosulin, K. Intestinal HAdV Infection: Tissue Specificity, Persistence, and Implications for Antiviral Therapy. Viruses 2019, 11, 804.
[CrossRef] [PubMed]

8. Otto, W.R.; Lamson, D.M.; Gonzalez, G.; Weinberg, G.A.; Pecora, N.D.; Fisher, B.T.; St. George, K.; Kajon, A.E. Fatal Neonatal
Sepsis Associated with Human Adenovirus Type 56 Infection: Genomic Analysis of Three Recent Cases Detected in the United
States. Viruses 2021, 13, 1105.

9. Hajikhezri, Z.; Darweesh, M.; Akusjärvi, G.; Punga, T. Role of CCCH-Type Zinc Finger Proteins in Human Adenovirus Infections.
Viruses 2020, 12, 1322. [CrossRef] [PubMed]

10. Kleinberger, T. En Guard! The Interactions between Adenoviruses and the DNA Damage Response. Viruses 2020, 12, 996.
[CrossRef] [PubMed]

11. Punga, T.; Darweesh, M.; Akusjärvi, G. Synthesis, Structure, and Function of Human Adenovirus Small Non-Coding RNAs.
Viruses 2020, 12, 1182. [CrossRef] [PubMed]

12. Chéneau, C.; Kremer, E.J. Adenovirus—Extracellular Protein Interactions and Their Impact on Innate Immune Responses by
Human Mononuclear Phagocytes. Viruses 2020, 12, 1351. [CrossRef] [PubMed]

13. Besson, S.; Vragniau, C.; Vassal-Stermann, E.; Dagher, M.C.; Fender, P. The Adenovirus Dodecahedron: Beyond the Platonic Story.
Viruses 2020, 12, 718. [CrossRef] [PubMed]

http://doi.org/10.3390/v12101151
http://www.ncbi.nlm.nih.gov/pubmed/33050625
http://doi.org/10.3390/v12101075
http://www.ncbi.nlm.nih.gov/pubmed/32992715
http://doi.org/10.3390/v12060595
http://www.ncbi.nlm.nih.gov/pubmed/32486177
http://doi.org/10.3390/v12060610
http://www.ncbi.nlm.nih.gov/pubmed/32503156
http://doi.org/10.3390/v12020228
http://www.ncbi.nlm.nih.gov/pubmed/32085479
http://doi.org/10.3390/v13020293
http://www.ncbi.nlm.nih.gov/pubmed/33668417
http://doi.org/10.3390/v11090804
http://www.ncbi.nlm.nih.gov/pubmed/31480296
http://doi.org/10.3390/v12111322
http://www.ncbi.nlm.nih.gov/pubmed/33217981
http://doi.org/10.3390/v12090996
http://www.ncbi.nlm.nih.gov/pubmed/32906746
http://doi.org/10.3390/v12101182
http://www.ncbi.nlm.nih.gov/pubmed/33086737
http://doi.org/10.3390/v12121351
http://www.ncbi.nlm.nih.gov/pubmed/33255892
http://doi.org/10.3390/v12070718
http://www.ncbi.nlm.nih.gov/pubmed/32630840

	References

