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Editorial on the Research Topic

New advances in obligate intracellular bacteria: pathogenesis and
host interactions

Obligate intracellular bacteria (e.g., Coxiella, Ehrlichia, Rickettsia, Anaplasma,
Chlamydia) are an important and fascinating group of microorganisms, as they are
often pathogenic to humans and represent a significant public health burden worldwide
(Fisher et al,, 2021). These bacteria require a host cell for replication and possess
mechanisms to secrete effector molecules into the host cytosol, thereby manipulating the
processes of host cells (Fu et al., 2022). Recent developments of technology including host
cell-free culture system, high-throughput sequencing, and imaging et al. have contributed
significant insights into adaptive mechanisms of these bacteria in the intracellular
environment. Some of these advances are covered in the present Frontiers Research Topic.

Obligate intracellular bacteria establish infection by manipulating multiple conserved
cellular signaling pathways through bacteria-host interactions to subvert innate immune
defenses (Walch et al., 2021). Pittner et al. reviewed the extracellular and intracellular roles
Ehrlichi chaffeensis 120 kDa tandem repeat protein (TRP120) effector SLiM-icry plays
during infection - mediated through a variety of SLiMs - that enable Ehrlichi to subvert
mononuclear phagocyte innate defenses. Since the host long non-coding RNAs (IncRNAs)
play a critical role in cancer, immune response regulation, and host-pathogen interaction
(Agliano et al, 2019), Arunima et al. discussed the functional roles of IncRNAs in
regulation of host immune responses, signaling pathways during host-microbe
interaction and infection caused by obligate intracellular pathogens, and summarizes the
translational potential of IncRNA research in development of diagnostic and prognostic
tools for human diseases. In addition, the host p62 is also crucial in eradicating intracellular
bacteria by xenophagy (Lee et al., 2022), Zhou et al. discussed the various roles of p62 in
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intracellular bacterial infections and how the innate immune system
functions in response to obligate intracellular bacteria.

Mycobacterium is an intracellular, facultative bacterium known
to colonize and infect the human host through ingestion or
respiratory inhalation (Brown-Elliott and Philley, 2017). By
combining proteomics and metabolic pathways, Abukhalid et al.
found a large number of small-molecule metabolites and co-factors
which are essential for biofilm formation of Mycobacterium avium,
and those differential metabolites and the associated metabolic
pathways can be regarded as novel targets for the development of
biofilm-based treatments and antibiotic discovery against M. avium
infection. Another article provided by Cheng et al. found that
MP3RT, a novel peptide-based vaccine against tuberculosis
infection, was a non-toxic and sensitizing vaccine with high
antigenicity and immunogenicity in silico analysis combining with
animal experiments, indicating that immunoinformatic techniques
can be generalized in the field of reverse vaccinology.

Porphyromonas gingivalis is a gram-negative bacterium and
widely regarded as the key pathogen of chronic periodontitis and its
outer membrane vesicles (OMVs) are the key in the virulence and
pathogenicity (Honda, 2011). A study performed by Mao et al.
showed that the protein composition of OMVs isolated from
different growth stages demonstrated obvious differences ranging
from 25 KDa to 75 KDa, and the late-log and stationary OMVs can
boost the formation of M1 macrophages and promoting the
expression of inflammatory cytokines in macrophages and
stimulate the NLRP3/IL-1B-related pathway of periodontal
ligament stem cells (PDLSCs).

Wolbachia are common gram-negative intracellular bacteria
that are maternally inherited endosymbionts and Wolbachia
infection is estimated to naturally occur in 66% of known insect
species (Beckmann et al., 2017). The most common techonology
used for Wolbachia detection in a host species is polymerase chain
reaction (PCR). By PCR, Zhang et al. firstly reported Wolbachia
infections in Aedes aegypti in China. Besides PCR, metagenomic
next-generation sequencing (mNGS) is a high-throughput
sequencing technology and can be used to directly sequence
nucleic acids in clinical host samples. Fang et al. reported a case
of Chlamydia psittaci pneumonia combined with Guillain-Barre
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syndrome detected by mNGS, proving the value for the diagnosis of
complex, mixed obligate intracellular pathogens using mNGS.

In conclusion, this Research Topic provided updated knowledge
into understanding on the pathogenesis and host interactions of
obligate intracellular bacteria. We thank all authors who
contributed their works and all reviewers for their time and
insightful comments that led to this exciting Research Topic.
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