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cells, which is involved in a variety of physiological and pathological processes such as DNA
repair, cell cycle, immunological response, and signal transduction. Meanwhile, host cells use
deubiquitinases (DUBs) to reverse ubiquitin signals, ensuring the dynamic balance of the
ubiquitination system and physiological functions. In the case of bacterial infection, host cells
mount a defense response by ubiquitination. However, pathogenic bacteria can encode and
secrete effectors to regulate the ubiquitination of the host, thereby interfering with the host
cellular immune response and bolstering their survival and virulence. This review outlines the
research on the effectors of pathogenic bacteria that regulate ubiquitination pathways in host
cells, which is expected to enhance the understanding of bacteria’s regulation of host

ubiquitination for the infection.
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Figure 1 The process of ubiquitination and deubiquitination*"”"-.
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Table 1 Summary of pathogenic bacterial effectors subverting the host ubiquitin system
Bacterial effector Effector activity Bacteria Functions Targets References
E3 ligases
SopA HECT-like E3  Salmonella Regulation of host inflammation TRIMS56 and [25-26]
ligase TRIM65
NleL HECT-like E3  EHEC Modulation of adherence to host epithelial IPR025726 [27]
ligase cells via changes to actin pedestal
AvrPtoB RING/U-box-typ Pseudomonas Inhibition of immune response Fen, Cerkl, Fsl2  [28]
e E3 ligase syringae
LubX U-box-type E3  Legionella Acts as a meta-effector on SidH to CIk1 and SidH [29]
ligase pneumophila advance the infection but also has host
targets
GobX U-box-type E3  Legionella Using S-palmitoylation to ensure its Unknown [30]
ligase pneumophila localization in the Golgi
NleG RING-type E3  EPEC EHEC Unknown Unknown [31]
ligase
IpaH1.4 NEL E3 ligase  Shigella Antagonizes the ubiquitination of bacteria HOIP [32]
for degradation via xenophagy, targeting
LUBAC for the degradation
IpaH4.5 NEL E3 ligase  Shigella Inhibition of NF-«B activation, P65 [33]
regulation of cytokine expression
IpaH0722 NEL E3 ligase  Shigella Inhibition of NF-kB activation TRAF2 [34]
SspH1 NEL E3 ligase  Salmonella Inhibition of NF-kB activation PKN1 [35]
SspH2 NEL E3 ligase  Salmonella Promotion of IL-8 secretion via Nodl ~ Nod1l [36]
signaling
SirP NEL E3 ligase  Salmonella Induction of host cell death Trx [37]
SidC/SdcA NEL E3 ligase  Legionella Tethering factor, functions in trafficking Rabl [38-39]
pneumophila between ER and LCV
FBXW7 E3 ligase Mycobacterium  Facilitating the degradation of TNF-a by TNF-a [40]
K63-linked ubiquitylation
LNX1 E3 ligase Mpycobacterium Promoting the polyubiquitination and ~ NEK6 [41]
proteasome-mediated degradation of
NEK6
Deubiquitinases
SseL DUB Salmonella Inhibition of NF-kB activation, required Ubiquitin [42]
for virulence, interference with aggregates ALIS,
autophagy of bacteria, inhibition of lipid S100A6, hnRNPK
droplet accumulation
ChlaDUBI1 DUB Chlamydia Modulation of NF-«kB activation, IxkBa, Mcl-1 [43]
trachomatis involved in Golgi fragmentation
ChlaDUB2 DUB Chlamydia Involved in Golgi fragmentation TAK1 [43]
trachomatis
ChlaOTU DUB Chlamydia caviae Inhibition of NF-kB activation IxBa [44]
YopJ DUB Yersinia Inhibition of NF-kB activation and TRAF2, TRAF6, [45]
MAKP pathway IxBa
TssM DUB Burkholderia Inhibition of NF-kB activation and Type TRAF3, TRAF6, [46]
1 IFN activation IxBa
RavD DUB Legionella Inhibition of NF-kB activation PI3P, PI4P, IxkBa  [47-48]
pneumophila
SdeA DUBVE3 ligase Legionella Important for the association of Unknown [49-50]
pneumophila ubiquitinated species with the bacterial
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