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Rickettsia are Gram-negative, obligate intracellular bacteria. Some

Rickettsia spp. cause severe diseases in human like Typhus fever and

Rocky Mountain Spotted fever. The life cycle of Rickettsia spp. involves

attachment and entry into the host cell by phagocytosis, escape from

phagosomes, replication within the cytosol and finally disseminate to

neighboring cells either by actin-based motility (Spotted Fever Group;

SFG) or through cell lysis (Typhus Group; TG). Phospholipases are

lipolytic enzymes that cleave glycerophospholipid, the major component

of eukaryotic cell membranes. Several bacterial pathogens have been

shown to use these phospholipases for the infection of host cells.

Rickettsial phospholipase activity has long been proposed to mediate

Rickettsial entry into host cells, escape from the phagosome and lysis of

the host cells.
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Interaction of Pat1 with constitutively active Rab13Q67L in 
HeLa cells

Sub-cellular localization

Interactome

Rt Pat2 interaction with host PIs

Ectopically expressed Pat1 mostly co-localize with constitutively active 

Rab13Q67L at plasma membrane, supporting the interaction of Pat1 with 

Rab13. 

For localization experiments, HeLa cells were transfected with

pmCherry-Pat1: wild type (498 aa), active sites S51 D199 mutant, N-

terminal (1-219 aa) and C-terminal (220-498 aa). After 18 hrs of

transfections, cells were fixed and proceed for confocal microscopy.

To identify the interactome of R. typhi Pat1 or Pat2, and host proteins, we

employed a large-scale pull-down-MS analysis. We cloned codon-

optimized pat1 and pat2 independently into pcDNA4 followed by its

expression in HEK293T-cell lines. The expressed Pat1 and Pat2 were

assayed by affinity pulled down using MagStrep Beads. Eluted samples

were subjected to MS analysis (UMB Core Facility) to identify host

molecules interacting with rickettsial phospholipases (Pat1 or Pat2).

To test the interaction of R. typhi phospholipases with host

phosphoinositide (PI), we performed a PIP strips assay using

recombinant Pat2 proteins. PIP strips (Echelon, Inc) were incubated with

purified recombinant His-tagged Pat2 or LacZ (negative control) proteins

and interactions were detected by western blot analysis using anti-His

antibodies.

Wild type Pat1 is localized to the plasma membrane and cause the 

rounding of cells, while active site mutant cause less or no rounding. N-

and C-terminal mutation cause diffusion of the protein throughout the cell 

cytoplasm.

PIP strip assays demonstrates that recombinant Pat 2 binds with 

phosphatidylinositol-3-phosphate (PI(3)P) and phosphatidylinositol-5-phosphate
(PI(5)P).

❖ This study represent that Pat1 localize to the host cell plasma

membrane, while active-site mutations resulted in a diffused

localization pattern throughout the host cell cytoplasm.

❖ The interaction data demonstrate that Pat1 and Pat2 interact with 18

putative host proteins. Interaction will be further validated using

protein pull down assays.

❖ The PIP strip assay shows the interaction of Pat2 with PI(3)P and

PI(5)P suggesting that Pat2 plays a role in endosome progression,

phagosome maturation and/or regulation of autophagy.
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Schematic representation of host cell colonization mediated 

by multiple effectors of the R. typhi species
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Apoptosis-inducing factor 1, mitochondrial Ubiquitin carboxyl-terminal hydrolase 7 

Vesicle-trafficking protein SEC22b E3 ubiquitin-protein ligase CHIP 

Cytoskeleton-associated protein 4 Ubiquitin-like modifier-activating enzyme 1 

Ras-related protein Rab-5B; 5C Nuclear migration protein nudC

ADP-ribosylation factor 4 Cyclin-dependent kinase inhibitor 2A 

Ras-related protein Rab-13 Mitogen-activated protein kinase 1 

Ras-related protein Rab-8A; 8B Nucleoside diphosphate kinase A 

Ras-related protein Rab-10 Cyclin-dependent kinase 4 

Ras-related protein Rab-2A BAG family molecular chaperone regulator 5 

Ras-related protein Rab-7a Phosphoglycerate kinase 1 

Ras-related protein Rab-1A;1B;1C Ras-related protein Rab-1A;1B;1C 

ADP-ribosylation factor 1 ADP-ribosylation factor 1 

ADP-ribosylation factor 3 ADP-ribosylation factor 3 

Calnexin Calreticulin 

Interactome of R. typhi phospholipases using MS analysis
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