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Chlamydia trachomatis plasmid protein pORFS5 induces
mitophagy and mitochondrial fission by activating Drpl

ZOU Yan', GUO Liuliang', TANG Boru', ZHANG Jun', ZHOU Yuzhen’, GONG Silu**

1 Clinical Laboratory, Xiangtan Maternity and Child Health Care Hospital, Xiangtan, Hunan, China
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3 Clinical Laboratory, The Second Affiliated Hospital of Hunan University of Chinese Medicine, Changsha, Hunan,
China

Abstract: [Objective] To investigate the effects of Chlamydia trachomatis plasmid protein pORF5
on cellular mitophagy and mitochondrial fission and to elucidate whether its mechanism is related
to Drpl activation. [Methods] HeLa cells stably expressing pORF5 and control cells were
constructed by lentiviral transfection. After serum starvation treatment, the expression levels of
autophagy-related proteins—microtubule-associated protein 1 light chain 3 (LC3), Beclin-1, and
p62—were determined by Western blotting. Co-localization of LC3 and translocase of outer
mitochondrial membrane 20 (TOMM?20) was assessed by indirect immunofluorescence.
Mitochondria were stained with MitoTracker Red CMXRos, and mitochondrial morphology was
observed and analyzed through confocal laser scanning microscopy. Dynamin-related protein 1
(Drpl) phosphorylation and its translocation to mitochondria were examined by Western blotting
and indirect immunofluorescence. To explore the role of Drpl in autophagy and mitochondrial
fission, we pretreated cells with the Drpl-specific mitochondrial division inhibitor 1 (Mdivi-1).
Changes in mitochondrial morphology and Drpl translocation were evaluated by confocal
microscopy and indirect immunofluorescence. Then, Western blotting was employed to determine
the expression levels of autophagy-related proteins, and indirect immunofluorescence assay to
analyze LC3 fluorescence intensity and its co-localization with TOMM?20. [Results] Compared
with the control group, pORFS5 significantly upregulated the expression of LC3-1I and Beclin-1,
downregulated the expression of p62, and enhanced the co-localization of LC3 and TOMM?20.
pORFS5 expression led to the fragmentation of the mitochondrial network structure. It promoted
Drpl phosphorylation at Ser616 and enhanced Drpl translocation to mitochondria. Inhibition of
Drpl with Mdivi-1 attenuated Drpl phosphorylation and translocation, resulting in elongated
mitochondrial morphology. In addition, the Mdivi-1 inhibitor group showed downregulated
expression of LC3-II and Beclin-1, upregulated the expression of p62, and attenuated
co-localization of LC3 and TOMM?20. [Conclusion] The C. trachomatis plasmid protein pORFS5
may induce mitophagy and mitochondrial fission by promoting Drpl phosphorylation and its
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mitochondrial translocation.
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Effect of pORFS plasmid protein on autophagy in HeLa cells. A: Western blotting analysis of protein

expression levels of LC3, Beclin-1, and p62; B: Indirect immunofluorescence detection of LC3 expression and

mitochondrial co-localization.
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Figure 2  Effect of pORFS5 plasmid protein on mitochondrial fission. A: Mitochondrial morphology observed by
laser scanning confocal microscopy; B: Analysis of mitochondrial morphological parameters (mean branch

length, branch length, branches, branch junctions, mean area, mean perimeter).
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Figure 3 pORFS5 plasmid protein induces Drpl phosphorylation and translocation. A: Western blotting analysis
of total Drpl and p-Drpl (Ser616) protein expression levels; B: Detection of Drpl translocation by indirect

immunofluorescence.
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Figure 4 pORF5 induces mitochondrial fission via Drpl. A: Western blotting analysis of total Drpl and p-Drpl

(Ser616) protein expression levels; B: Indirect immunofluorescence detection of Drpl translocation; C:

Mitochondrial morphology observed by laser scanning confocal microscopy after pretreatment with the Mdivi-1

inhibitor; D: Analysis of mitochondrial morphological parameters (mean branch length, branch length, branches,

branch junctions, mean area, mean perimeter).
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E5 DrplxtpORF5SRAIERES BERIFN
Figure 5 Effect of Drpl on pORFS5 plasmid protein-induced autophagy. A: Western blotting analysis of the
protein expression levels of LC3, Beclin-1, and p62 after pretreatment with the Mdivi-1 inhibitor; B: Detection of

LC3 expression and localization by indirect immunofluorescence after pretreatment with the Mdivi-1 inhibitor.

e e
e Extracellular matrix
P T T T T T T L LT P LT P T T Cr e e reeesess
| SOSENERN5RS

Cytoplasm" )

L P Ser616

@ . - pORFS ‘ e

Damaged

E6 PERAKRApORFSFEHERIBITHEDrpIFSMEMMLFIFBIE S &R A5 HESEE
Figure 6 Schematic diagram of Chlamydia trachomatis pORF5 plasmid protein induces mitophagy and

Inclusion

mitochondrial fission via Drpl activation. C. trachomatis secretes the pORFS protein into the host cell cytoplasm.
pORF5 promotes the phosphorylation of the mitochondrial fission key protein Drpl at its Ser616 site by
activating it. The activated Drpl is recruited to the mitochondrial outer membrane, mediating excessive
mitochondrial fission and generating functionally impaired fragments. These damaged mitochondria are
enveloped by autophagosomes to form mitophagosomes, which ultimately fuse with lysosomes and are degraded,

thereby completing the mitophagy process.
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