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Microorganisms can interact with plants, animals and humans in many different ways,
e.g., beneficially as symbionts, indifferently as commensals or harmfully as pathogens.
Today, a wide variety of molecular and cell biology tools, including advanced microscopy
and -omics techniques, allow us to study these interactions at a molecular level. It is the ded-
icated aim of this serial of Special Issues, i.e., “Host–Pathogen Interaction”, Host–Pathogen
Interaction 2.0” and “Host–Pathogen-Interaction 3.0”, to provide an overview about various
aspects of pathogenic microorganisms (viruses, bacteria, fungi and protozoa) and their
interaction with their host organisms. In fact, contributions to “Host–Pathogen Interaction
3.0” and the preceding Special Issues on this subject may be divided into different topics:
(i) characterization of model systems, (ii) analysis of bacteria–host interactions, (iii) analysis
of viral compounds, and (iv) characterization of fungal and protozoal pathogenicity.

Invertebrate model systems provide a cost effective and ethically unproblematic
alternative to animal trials, especially in the beginning of a research project to gain first
insights in the respective pathosystem or in high-throughput studies. A prerequisite is
a proper characterization of the model. One of the best investigated model systems in
this respect is the nematode Caenorhabditis elegans due to advantageous properties such
as short life span, transparency, genetic tractability and ease of culture. Interestingly, Guo
et al. [1] showed that plasmids of its standard bacterial diet Escherichia coli can interfere
with nematode metabolism, an unexpected observation, which may also have an impact
on studies of pathogenic bacteria. Other established model systems are protozoa such as
Acanthamoeba castellanii, which was used to study Salmonella enterica sv. Typhimurium [2],
the yellow mealworm Tenebrio molitor, which was analyzed in respect to antimicrobial
peptide production in several of the submitted manuscripts [3–5], and larvae of the greater
wax moth Galleria mellonella [6].

Invertebrate model systems are especially valuable for the analysis of bacterial
pathogens. In fact, studies describing bacterium-host interaction were the majority of
submissions to the abovementioned Special Issues. Reviews submitted summarize our
current knowledge on important pathogens such as Corynebacterium diphtheriae [7], Staphy-
lococcus aureus [8,9], Legionella species [10] and Neisseria meningitidis [11], while research
articles highlight specific aspects of host–pathogen interaction. Different mycobacterial
pathogens [12,13], Corynebacterium species [14,15], Helicobacter pylori [16], Mycoplasma fer-
mentans [17], rickettsiae [18] and S. enterica [19] were studied in respect to their interaction
with human cell lines. In addition to other human pathogens [20–24], animal- [25,26] and
plant-pathogenic bacteria [27–30] were investigated.

In addition to pathogenic bacteria, fungi are important pathogens, especially in respect
to agricultural plant diseases. Papers dealing with Fusarium infection of wheat [31] and
flax [32], crop infection by Rhizoctonia solani [33], grapevine infection by Lasiodiplodia
theobromae [34] and the role of fatty acid synthesis in the infection process by Magnaporthe
oryzae [35] were submitted.

In addition to bacterial and fungal pathogens, plants are affected by viral diseases.
Pathogenicity factors of Tobacco Curly Shoot Virus and Tobacco Mosaic Virus were studied
in manuscripts submitted to the abovementioned Special Issues [36,37]. Of course, humans
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are also infected by viruses. Prominent examples are SARS-CoV-2 [38,39], influenza [40,41],
Ebola virus [42] and human papillomavirus [43]. Other papers submitted to this Special
Issue serial are focusing on viruses infecting animals such as pigs [44] and ducks [45].

Taken together, this serial of Special Issues provides an excellent overview about
various aspects of viral, bacterial and eukaryotic pathogens and their interactions with
their respective human, animal and plant hosts. The fact that several Special Issues were
already successfully launched in the International Journal of Molecular Sciences emphasizes
the scientific interest and importance of this research field at the interface of molecular
biology and medicine.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Conflicts of Interest: The author declares no conflict of interest.

References
1. Guo, R.; Li, G.; Lu, L.; Sun, S.; Liu, T.; Li, M.; Zheng, Y.; Walhout, A.J.M.; Wu, J.; Li, H. The Plasmid pEX18Gm Indirectly Increases

Caenorhabditis elegans Fecundity by Accelerating Bacterial Methionine Synthesis. Int. J. Mol. Sci. 2022, 23, 5003. [CrossRef]
[PubMed]

2. Balkin, A.S.; Plotnikov, A.O.; Gogoleva, N.E.; Gogolev, Y.V.; Demchenko, K.N.; Cherkasov, S.V. Cappable-Seq Reveals Specific
Patterns of Metabolism and Virulence for Salmonella Typhimurium Intracellular Survival within Acanthamoeba castellanii. Int. J.
Mol. Sci. 2021, 22, 9077. [CrossRef] [PubMed]

3. Ko, H.J.; Jo, Y.H.; Patnaik, B.B.; Park, K.B.; Kim, C.E.; Keshavarz, M.; Jang, H.A.; Lee, Y.S.; Han, Y.S. IKKγ/NEMO Is Required
to Confer Antimicrobial Innate Immune Responses in the Yellow Mealworm, Tenebrio molitor. Int. J. Mol. Sci. 2020, 21, 6734.
[CrossRef]

4. Edosa, T.T.; Jo, Y.H.; Keshavarz, M.; Kim, I.S.; Han, Y.S. Biosurfactants Induce Antimicrobial Peptide Production through the
Activation of TmSpatzles in Tenebrio molitor. Int. J. Mol. Sci. 2020, 21, 6090. [CrossRef]

5. Jang, H.A.; Patnaik, B.B.; Ali Mohammadie Kojour, M.; Kim, B.B.; Bae, Y.M.; Park, K.B.; Lee, Y.S.; Jo, Y.H.; Han, Y.S. TmSpz-like
Plays a Fundamental Role in Response to E. coli but Not S. aureus or C. albicans Infection in Tenebrio molitor via Regulation of
Antimicrobial Peptide Production. Int. J. Mol. Sci. 2021, 22, 10888. [CrossRef] [PubMed]
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M. Choline Supplementation Sensitizes Legionella dumoffii to Galleria mellonella Apolipophorin III. Int. J. Mol. Sci. 2020, 21, 5818.
[CrossRef]

7. Ott, L.; Möller, J.; Burkovski, A. Interactions between the Re-Emerging Pathogen Corynebacterium diphtheriae and Host Cells. Int. J.
Mol. Sci. 2022, 23, 3298. [CrossRef]
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