
 

Immune cells deploy traps to catch and kill
pathogens
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This image of a mouse lung, taken with a scanning electron microscope, shows a
Klebsiella pneumonia bacterium (pink) snared in a neutrophil extracellular trap
(green), a web of chromatin released by neutrophil immune cells to catch and kill
pathogens. Papayannopoulos et al. reveal that two enzymes help neutrophils
deploy these traps by unraveling the chromatin contained in the cells’ nuclei.
Credit: Papayannopoulos, V., et al. 2010. J. Cell Biol.
doi:10.1083/jcb.201006052 (Image by Volker Brinkman and Abdul Hakkim).

A new study reveals that two enzymes help immune cells deploy
pathogen-killing traps by unraveling and using the chromatin (DNA and
its associated proteins) contained in the cells' nuclei to form defensive
webs. The study appears online on October 25 in The Journal of Cell
Biology.
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Neutrophils, the most common type of white blood cells, are difficult to
study because they live for only about six hours. So Arturo Zychlinsky
and colleagues, from the Max Planck Institute for Infection Biology in
Berlin, created a cell-free system that includes neutrophil nuclei and
dollops of cytoplasm from the cells.

They found that two enzymes stashed in cytoplasmic granules enter the
nucleus and join forces to unwind the chromatin and form neutrophil
extracellular traps (NETs), webs of chromatin that catch and kill
pathogens. The first to make the move is neutrophil elastase (NE), which
promotes chromosome decondensation by breaking down two "histone"
proteins that help keep chromatin tightly packaged in the nucleus. Later
in the process, myeloperoxidase (MPO) arrives at the nucleus to help NE
unravel the chromatin. Exactly how MPO performs its task remains
unclear, as its catalytic activity isn't required to decondense chromatin.

The researchers confirmed NE's importance for NET formation by
exposing mice to Klebsiella pneumoniae bacteria. Neutrophils hustled to
the lungs in control mice and in animals lacking NE. But neutrophils
from the mice missing NE couldn't produce NETs to snare the bugs.

An important question to answer now, the researchers say, is how NE
and MPO travel to the nucleus. The granules could merge with the
nuclear membrane directly or burst and free the enzymes into the 
cytoplasm, from where they subsequently move to the nucleus.

  More information: Papayannopoulos, V., et al. 2010. J. Cell Biol. 
doi:10.1083/jcb.201006052
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https://phys.org/tags/white+blood+cells/
https://phys.org/tags/chromatin/
https://phys.org/tags/cytoplasm/
http://dx.doi.org/10.1083/jcb.201006052


 

Citation: Immune cells deploy traps to catch and kill pathogens (2010, October 25) retrieved 18
April 2024 from https://phys.org/news/2010-10-immune-cells-deploy-pathogens.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

https://phys.org/news/2010-10-immune-cells-deploy-pathogens.html
http://www.tcpdf.org

