Olanzapine increases severity of pulmonary Staphylococcus aureus infection in mice through reduced neutrophil recruitment and activation
Sekeris A1,2, Srishanmuganathan S1, Kelis AV1, Ramsden B1, Page CP1, Taylor D1,3, Arulkumaran N4, Snow TAC4, Singer M4, Copeland C1,2,5, Amison RT1$
Supplemental Material
Supplemental Methods
In vitro healthy volunteer blood stimulation
Healthy volunteer whole blood (n=4) was collected by venepuncture in CPTTM and K2 EDTA vacutainers (both Becton Dickinson (BD), Wokingham, UK) and processed immediately. CPT vacutainers were subsequently centrifuged at 1500g for 15 minutes and the peripheral blood mononuclear cell (PBMC) layer extracted before being washed twice in media (Gibco, Thermo Fisher, Cambridge, UK) before being rested for 1 hour prior to stimulation. To assess lymphocyte proliferation, after resting, samples were centrifuged and resuspended in PBS (Gibco) with proliferation marker (CellTrace; Thermo Fisher) for 20min, recentrifuged, and resuspended again in media (Gibco) prior to stimulation.
Whole blood or PBMCs (300µl/well) were plated onto 96 well plates and stimulated for 6 hours (whole blood - granulocytes), 24 hours (PBMCs - monocytes) or 96 hours (PBMCs - lymphocytes) with 1x107 cfu/ml heat-killed USA300 (60oC for 30mins) and olanzapine (6, 20, and 60 ng/ml) with appropriate controls. The dose of USA300 was identified using preliminary dose-titration experiments (data not shown) and the three doses of olanzapine represent low, median and high serum concentrations based on patient pharmacokinetic data. To assess granulocyte and monocyte phagocytosis, 1 hour prior to completion of stimulation, pHRodo bioparticles (Thermo Fisher, 100µg/ml) were added to relevant wells.
Following stimulation, whole blood was lysed using the Pharm lysis kit (BD) as per manufacturer instructions. The PBMC plates were centrifuged at 400g for 5 minutes and the supernatant discarded. Cell pellets were resuspended with fluorochrome-labelled antibody cocktail mixes in cell staining buffer (Biolegend) for the following panels: 
· Panel 1: Granulocyte phagocytosis – CD16, CD66b, Live-dead, and DCFDA
· Panel 2: Granulocyte cell markers and cytokines – CD16, CD24, CD66b, CD86, CD88, CXCR4, Live-dead, IL-1, IL-6, and TNF-.
· Panel 3: Monocyte phagocytosis – CD14, CD16, HLA-DR, Live-dead, and DCFDA 
· Panel 4: Monocyte cell markers and cytokines – CD14, CD16, HLA-DR, CCR2, CXCR4, CD80, CD86, PD-L1, Live-dead, IL-1, IL-6, IL-10, and TNF-.
· Panel 5: Lymphocyte proliferation and cytokines – CellTrace, CD3, CD4, CD8, CD19, IL-2, IL-10, and IFN-.
· Panel 6: Lymphocyte cell markers – CD3, CD4, CD8, CD19, CD25 (IL-2R), CD28, CD127 (IL-7R), CD152 (CTLA-4), CD274 (PD-L1), and CD279 (PD-1).
For panels with intracellular cytokine staining, following cell surface marker staining, cells were fixed and permeabilised using the Cytofix/perm kit (BD) as per manufacturer instructions. Full details on products and concentrations used are available in Supplementary Table 1.
Cells were acquired on an ID7000 spectral cell analyser (Sony Biotechnology Inc., Weybridge, UK) running ID7000 software (version 1.2, Sony) and alignment check beads (Sony) were used prior to each experiment. Spectral references for each fluorochrome were added using either single-stain labelled cells (pHRodo), heat-killed cells (60°C for 10 min, viability stains), or compensation beads (BD) with appropriate negative controls. Fluorescence minus one (FMO) samples were used to identify cell populations. The stopping gate was set at 10,000 events for either CD66b+ granulocytes, HLA-DR+ CD14+CD16- monocytes, or CD3+CD4+ lymphocytes. An example gating strategy is shown in Supplemental Figure X.
Supplemental Tables
	Panel
	Marker
	Fluorochrome
	Company & catalogue no
	Species & isotope
	[Final]

	1: Granulocyte phagocytosis
	pHRodo
	PE
	TF P35361
	-
	100µg/ml

	
	CD16
	BUV395
	BD 563785
	Mouse IgG1, κ
	1:250

	
	CD66b
	PE-Cy7
	BL 305116
	Mouse IgM, κ
	1:250

	
	Live-dead
	Blue UV
	TF L34962
	-
	1:1000

	
	DCFDA
	FITC
	TF D399
	-
	5µM

	Panel 2: Granulocyte cell markers and cytokines
	CD16
	BUV395
	BD 563785
	Mouse IgG1, κ
	1:250

	
	CD24
	BV421
	BD 562789
	Mouse IgG2a, κ
	1:250

	
	CD66b
	PE-Cy7
	BL 305116
	Mouse IgM, κ
	1:250

	
	CD86
	PE-Dazzle
	BL 374218
	Mouse IgG1, κ
	1:250

	
	CD88
	BV711
	BD 742319
	Mouse IgG1, κ
	1:250

	
	CXCR4 (CD184)
	APC-Cy7
	BL 306528
	Mouse IgG2a, κ
	1:250

	
	Live-dead
	Aqua UV
	TF L34957
	-
	1:1000

	
	IL-1
	FITC
	TF 11-7018-42
	Mouse IgG1, κ
	1:100

	
	IL-6
	APC
	BD 561441
	Rat IgG1, κ
	1:100

	
	TNF-
	BUV737
	TF 367-7349-42
	Mouse IgG1, κ
	1:100

	Panel 3: Monocyte phagocytosis
	pHRodo
	PE
	TF P35361
	-
	100µg/ml

	
	CD14
	BV785
	BL 301840
	Mouse IgG2a, κ
	1:250

	
	CD16
	BUV395
	BD 563785
	Mouse IgG1, κ
	1:250

	
	HLA-DR
	APC-Cy7
	BL 307618
	Mouse IgG2a, κ
	1:250

	
	Live-dead
	Blue UV
	TF L34962
	-
	1:1000

	
	DCFDA
	FITC
	TF D399
	-
	5µM

	Panel 4: Monocyte cell markers and cytokines
	CD14
	BV785
	BL 301840
	Mouse IgG2a, κ
	1:250

	
	CD16
	BUV395
	BD 563785
	Mouse IgG1, κ
	1:250

	
	HLA-DR
	APC-Cy7
	BL307618
	Mouse IgG2a, κ
	1:250

	
	CCR2 (CD192)
	BV711
	BL 357232
	Mouse IgG2a, κ
	1:250

	
	CXCR4 (CD184)
	BV421
	BL 306518
	Mouse IgG2a, κ
	1:250

	
	CD80
	PE
	BL 305208
	Mouse IgG1, κ
	1:250

	
	CD86
	PE-Dazzle
	BL 374218
	Mouse IgG1, κ
	1:250

	
	PD-L1 (CD274)
	APC
	BD 563741
	Mouse IgG1, κ
	1:250

	
	Live-dead
	Aqua UV
	TF L34957
	-
	1:1000

	
	IL-1
	FITC
	TF 11-7018-42
	Mouse IgG1, κ
	1:100

	
	IL-6
	APC
	BD 561441
	Rat IgG1, κ
	1:100

	
	IL-10
	PE-CY7
	BL 501420
	Rat IgG1, κ
	1:100

	
	TNF-
	BUV737
	TF 367-7349-42
	Mouse IgG1, κ
	1:100

	Panel 5: Lymphocyte proliferation and cytokines
	Cell Trace
	CSFE
	TF C34554
	-
	1:1000

	
	CD3
	BUV395
	BD 564001
	Mouse IgG1, κ
	1:250

	
	CD4
	BV785
	BL 317442
	Mouse IgG2b, κ
	1:250

	
	CD8
	BV711
	BD 563677
	Mouse IgG1, κ
	1:250

	
	CD19
	APC-Cy7
	BD 557791
	Mouse IgG1, κ
	1:250

	
	Live-dead
	Blue UV
	TF L34962
	-
	1:1000

	
	IL-2
	PE
	BL 500307
	Rat IgG2a, κ
	1:100

	
	IL-10
	PE-CY7
	BL 501420
	Rat IgG1, κ
	1:100

	
	IFN-y
	BV510
	BL 502930
	Mouse IgG1, κ
	1:100

	Panel 6: Lymphocyte cell markers and apoptosis
	CD3
	BUV395
	BD 564001
	Mouse IgG1, κ
	1:250

	
	CD4
	BV785
	BL 317442
	Mouse IgG2b, κ
	1:250

	
	CD8
	BV711
	BD 563677
	Mouse IgG1, κ
	1:250

	
	CD19
	APC-Cy7
	BD 557791
	Mouse IgG1, κ
	1:250

	
	IL-2R (CD25)
	BV421
	BD 562442
	Mouse IgG1, κ
	1:250

	
	CD28
	BUV737
	BD 748475
	Mouse IgG1, κ
	1:250

	
	IL-7R (CD127)
	PE
	BL 351304
	Mouse IgG1, κ
	1:250

	
	CTLA-4 (CD152)
	PE-Dazzle
	BL 349922
	Mouse IgG1, κ
	1:250

	
	PD-L1 (CD274)
	APC
	BD 563741
	Mouse IgG1, κ
	1:250

	
	PD-1 (CD279)
	PE-Cy7
	BD 561272
	Mouse IgG1, κ
	1:250

	
	Live-dead
	Aqua UV
	TF L34957
	-
	1:1000

	
	Annexin
	AF 350
	TF A23202
	-
	1:250


Supplemental Table 1: Flow cytometry fluorochrome product details

Supplementary Figure 1: Pre-treatment with Olanzapine modulates granulocyte activation following stimulation with USA300 in vitro. PBMCs were isolated from healthy volunteers. Granulocytes were identified through staining with the granulocyte specific marker CD66b. Granulocytes were treated wither either 6, 20 or 60ng/ml olanzapine prior to stimulation with 1x107 cfu/ml USA300. Mean fluorescence intensity was then measured for CD16 (A), CD24 (B), CD66b (C), CD86 (D), CD88 (E), CXCR4 (F), DCFDA (G), Phrodo Red (H), IL-1b (I), and IL-6 (J) by flow cytometry using and ID7000 Spectral Cell Analyser. N = 4. Data are expressed as fold change relative to baseline control. Data were analysed using a one-way ANOVA and a Dunnet’s multiple comparison post-test.
Supplementary Figure 2: Pre-treatment with Olanzapine modulates monocyte activation following stimulation with USA300 in vitro. PBMCs were isolated from healthy volunteers. Monocytes were identified through staining with the monocyte specific marker CD14. Monocytes were treated wither either 6, 20 or 60ng/ml olanzapine prior to stimulation with 1x107 cfu/ml USA300. Mean fluorescence intensity was then measured for HLA-DR (A), CCR2 (B), CD80 (C), CD86 (D), CXCR4 (E), PD-L1 (F), DCFDA (G), Phrodo Red (H), IL-1b (I), and IL-6 (J) by flow cytometry using and ID7000 Spectral Cell Analyser. N = 4. Data are expressed as fold change relative to baseline control. Data were analysed using a one-way ANOVA and a Dunnet’s multiple comparison post-test.
Supplementary Figure 3: Pre-treatment with Olanzapine has limited effects on CD4+ T Cells following stimulation with USA300 in vitro. PBMCs were isolated from healthy volunteers. Monocytes were identified through staining with the monocyte specific marker CD4. CD4+ cells were treated wither either 6, 20 or 60ng/ml olanzapine prior to stimulation with 1x107 cfu/ml USA300. Mean fluorescence intensity was then measured for CellTrace (A), CD26 (B), CD28 (C), CD127(D), CD152 (E), CD274 (F), CD279 (G), IFNγ(H), IL-2 (I), and IL-10 (J) by flow cytometry using and ID7000 Spectral Cell Analyser. N = 4. Data are expressed as fold change relative to baseline control. Data were analysed using a one-way ANOVA and a Dunnet’s multiple comparison post-test.
Supplementary Figure 4: Pre-treatment with Olanzapine has limited effects on CD8+ T Cells following stimulation with USA300 in vitro. PBMCs were isolated from healthy volunteers. Monocytes were identified through staining with the monocyte specific marker CD8. CD8+ cells were treated wither either 6, 20 or 60ng/ml olanzapine prior to stimulation with 1x107 cfu/ml USA300. Mean fluorescence intensity was then measured CellTrace (A), CD26 (B), CD28 (C), CD127(D), CD152 (E), CD274 (F), CD279 (G), IFNγ(H), IL-2 (I), and IL-10 (J) by flow cytometry using and ID7000 Spectral Cell Analyser. N = 4. Data are expressed as fold change relative to baseline control. Data were analysed using a one-way ANOVA and a Dunnet’s multiple comparison post-test.

