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Epigenetic Control of Host Cell Gene Expression by Anaplasma phagocytophilum AnkA
Protein

Author: J. C. Garcia-Garcia, A. M. Milstone, J. S. Dumler;
Johns Hopkins University School of Medicine, Baltimore, MD.

Abstract:

Intracellular pathogens, through a long-standing association with host cells, have evolved
mechanisms that allow survival within the often hostile environment of their hosts by
affecting vital host cell processes either directly or by interfering with signal transduction
pathways. Recent work in our lab, using the rickettsial pathogen Anaplasma
phagocytophilum as a model, has focused on a novel mechanism by which intracellular
bacteria interact with the host cell at the nuclear interface. During A. phagocytophilum
infection of neutrophils, changes in host gene transcription lead to down-regulation of
antimicrobial mechanisms. Our recent data show that A. phagocytophilum produces one
protein, AnkA, which is translocated into the host cell nucleus and interacts with host
chromatin. We hypothesized that this interaction of AnkA with host chromatin leads to
transcriptional changes mediated in part by alterations in chromatin structure. Using cell
fractionation, we studied accumulation kinetics of AnkA in the nuclei of A.
phagocytophilum-infected cells. AnkA accumulation correlated with downregulated
transcription of CYBB and upregulated IL8 transcription and protein expression. Similar
transcriptional changes were also observed when HL-60 cells were transfected with
purified AnkA or with an AnkA mammalian expression plasmid. Using chromatin
immunoprecipitation with AnkA mab, AnkA bound host cell chromatin matrix
attachment regions (MARs), such as a MAR in the CYBB promoter overlapping
transcriptional activator binding sites. Histone acetylation, associated with transcriptional
activity, decreased dramatically around the AnkA binding site. Changes in chromatin
structure may presage downregulated expression of this locus during infection. These
data strongly support the hypothesis that AnkA effects epigenetic host cell gene
regulation. Identification of this novel pathogenicity mechanism improves understanding
of the molecular basis for bacterial manipulation of host cells and facilitates future design
of strategies for prevention and treatment of intracellular bacterial infections.
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