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Description of murine models used in study
These models utilized different strains of pneumococci with varying degrees of virulence. The dose
and time of study were varied to interrogate the roles of specific elements of the host response
including those of recruited neutrophils, resident alveolar macrophages and lung T-cells. Serotype
1 S. pneumoniae infection results in established pneumonia of moderate severity, serotype 2 S.
pneumoniae results in higher bacterial colony counts in the lung and blood and greater mortality,
while serotype 4 S. pneumoniae posses an additional virulence factor pili, which limits the
effectiveness of host defences and accelerates disease progression and death.[1,2] Supplementary
Figure 1 illustrates the aspects of the host response investigated in each model.

Supplementary Methods
Pneumococcal infection model
For pulmonary infection mice were anaesthetized with ketamine and acepromazine, a midline
incision made, the trachea exposed and a 24 gauge catheter inserted. Pneumococci were delivered
to the lungs in 20µl volume using gel loading tips, the incision closed and the mice allowed to
recover in a warmed cage with free access to food and water. Mice received 1 x107 colony forming
units (cfu) of each strain to create a model of established pneumonia of varying severity and were
studied at set time periods in the evolution of pneumonia as outlined in supplementary Figure 1. We
performed some experiments with 1 x104 cfu of serotype 1 S. pneumoniae since clearance in this
model is dependent on alveolar macrophages without a requirement for additional recruited immune
cells.[1] We also performed some experiments using 5 x105 cfu of serotype 4 S. pneumoniae as this
dose is consistently above the tipping-point at which resident alveolar macrophages protection fails
and pneumonia is established. This model also probes key events in the transition to pneumonia and
highlights a role for T-cells in the host response at an early stage of pneumonia evolution, when
there are still comparatively low numbers of recruited neutrophils in bronchoalveolar lavage (BAL)

fluid. Mice were killed by exsanguination following overdose of sodium pentabarbitone and
bronchial alveolar lavage (BAL), blood and lungs collected as described previously.[1]

Neutrophil depletion
C57BL/6, gld and lpr mice were treated intraperitonealy with 100µg/mouse anti-mouse Ly6G (Gr1) antibody, clone RB6-8C5 (eBioscience, San Diego, CA) or isotype control 24hr before
instillation with 1x107 colony forming units (CFU) serotype 2 S. pneumoniae. Gr-1 leads to lysis of
neutrophils by complement dependent and complement independent mechanisms and results in
rapid removal of neutrophils from the circulation within 1 minute of administration.[3] As shown in
supplementary Figure 2 the antibody effects did not include significant increases in neutrophil
apoptosis.

Decoy receptor treatment
C57BL/6, gld and lpr mice were treated subcutaneously with 400µg/mouse DcR3-a every 12h,
starting immediately before instillation of S. pneumoniae. Control mice were similarly treated with
400µg/mouse BSA.[4] Mice were instilled with 5x105, or in experiments measuring T-cell
activation 1x107, CFU serotype 4 S. pneumoniae.
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Supplementary Figure 1: Flow diagram showing the aspects of the host response investigated
in each infection model and the experimental interventions applied to each

Supplementary Figure 2: Treatment with anti-Gr-1 antibody does not result in neutrophil
apoptosis
Peripheral blood neutrophils from wild type control mice (WT) and mice deficient in Fas ligand
(gld) or Fas (lpr) were isolated by negative magnetic selection. Neutrophils were treated with 5
µg/ml anti-Gr1 antibody (anti-Gr1) or isotype control (iso). Rates of apoptosis were assessed by
morphology on cytospins prepared after 9h of culture, n=2.

Supplementary Figure 3: Mice lacking FasL had no reduction in alveolar macrophagedependent bacterial clearance
A) Colony forming units (CFU) of bacteria in lung homogenates from wild type control mice (WT,
n=8) and mice deficient in Fas ligand (gld, n=7) 24h after intratracheal instillation of 1x104 CFU
serotype 1 pneumococci, line at median. B) The percentage of apoptosis in bronchial alveolar
lavage cells in the same experiments as A), mean+SEM (average % macrophages WT=99.2%, gld
99.6%), p=not significant by t-test.

Supplementary Figure 4: Proposed model illustrating how FasL and other DcR3 ligands
interact in modulating key host responses against S. pneumoniae in the lung.

