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Introduction

Reactome is open-source, open access, manually curated and peer-reviewed pathway database. Pathway annotations
are authored by expert biologists, in collaboration with Reactome editorial staff and cross-referenced to many
bioinformatics databases. A system of evidence tracking ensures that all assertions are backed up by the primary
literature. Reactome is used by clinicians, geneticists, genomics researchers, and molecular biologists to interpret the
results of high-throughput experimental studies, by bioinformaticians seeking to develop novel algorithms for mining
knowledge from genomic studies, and by systems biologists building predictive models of hormal and disease
variant pathways.

The development of Reactome is supported by grants from the US National Institutes of Health (P41 HG003751),
University of Toronto (CFREF Medicine by Design), European Union (EU STRP, EMI-CD), and the European
Molecular Biology Laboratory (EBI Industry program).
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Suppression of phagosomal maturation 7
Stable identifier: R-HSA-9637687

Diseases: tuberculosis

The fate of phagosomes is usually directed by factors in the host phagocyte and involves flooding itself with
superoxide, nitric oxide, and protons. Acidification is the prerequisite for later fusion with a lysosome.
Mycobacterium tuberculosis (Mtb) releases substances that inhibit all of these processes, effectively arresting the
phagosome in the present state and creating a protected niche for Mtb multiplication (Russell 2011, Stutz et al.
2018).
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Prevention of phagosomal-lysosomal fusion 7
Location: Suppression of phagosomal maturation
Stable identifier: R-HSA-9636383

Diseases: tuberculosis

Lipoarabinomannan (LAM) is transported to Mth's outer cell wall. When Mtb is interned by the phagocyte, LAM is
shedded into the phagocyte's membrane, gets incorporated into lipid rafts of the phagosoma membrane, where it acts
to prevent phagosomal-lysosomal fusion (Welin et al. 2008, Gaur et al. 2014). Other processes that get inhibited
include the cytoskeletal protein coronin-1A and the fusion mediator vacuolar protein sorting-associated protein 33B
(VPS33B) (Deghmane et al. 2007, Bach et al. 2008). Also the Ras-related protein (Rab5) effector
phosphatidylinositol 3-phosphate (PI3P) gets enzymatically depleted (Vergne et al. 2005).
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Inhibition of nitric oxide production 7
Location: Suppression of phagosomal maturation
Stable identifier: R-HSA-9636249

Diseases: tuberculosis

W reactome
Phagocytes produce nitric oxide to damage interned bacteria before fusion of the phagosome with lysosomes. While
Mtb has several pathways to neutralize NO it also attempts to block the host enzymes used for NO production (Fang
2004, Bhat 2017).
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Blockage of phagosome acidification 7
Location: Suppression of phagosomal maturation
Stable identifier: R-HSA-9636467

Diseases: tuberculosis
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Acidification of the phagosome occurs by insertion of ATPases into the phagosoma membrane in preparation for
fusion with lysosomes. The pH of phagosomes containing Mtb never drops below 6.5 due to Mtb interfering with
several acidification mechanisms (Queval et a. 2017).
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