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Fig. S1. Gating strategy to define major memory T cell, MBC, monocyte and NK cell populations. A-H. PBMCs collected after recovery from COVID-19 convalescent (n=22) study participants (~3 weeks post-infection) and healthy controls (n=9) were stained with a panel of metal-labelled antibodies and analysed by CyTOF. Manual gating was used to select the following populations before FlowSOM clustering:
A. Memory CD8+ T cells (CD19-CD3+CD8+CD45RA-)
B. Circulating memory TFH cells (CD19-CD3+CD4+CD45RA-CXCR5+) 
C. TH1 memory CD4+ T cells (CD19-CD3+CD4+CD45RA-CCR6-CXCR3+)
D. TH2  memory CD4+ T cells (CD19-CD3+CD4+CD45RA-CCR6-CXCR3-)
E. TH17  memory CD4+ T cells (CD19-CD3+CD4+CD45RA-CCR6+CXCR3-)
F. MBCs (CD3-CD19+CD20+CD10-)
G. Monocytes (CD3-CD19-CD14+)
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Fig. S2. Identification of memory CD4+ and CD8+ T cells, MBCs and monocyte sub-populations in COVID-19 exposed individuals. PBMCs collected from convalescent COVID-19 cases (n=22) or unexposed controls (n=9) were stained with a panel of metal-labelled antibodies and analysed by CyTOF. FlowSOM clustering was used to identify individual cell sub-populations within gated: TH1 memory CD4+ T cells (CD19-CD3+CD4+CD45RA-CCR6-CXCR3+), TH2 memory CD4+ T cells (CD19-CD3+CD4+CD45RA-CCR6-CXCR3-), TH17 memory CD4+ T cells (CD19-CD3+CD4+CD45RA-CCR6+CXCR3-), circulating memory TFH cells (CD19-CD3+CD4+CD45RA-CXCR5+), memory CD8+ T cells (CD19-CD3+CD8+CD45RA-), monocytes (CD3-CD19-CD14+) and MBCs (CD3-CD19+CD20+CD10-). A. Multi-dimensional scaling of all populations identified by FlowSOM clustering across all clinical samples. B. Unsupervised hierarchical clustering heatmap showing the frequency of all FlowSOM clusters across all clinical samples. 
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Fig. S3: Subsets of blood monocytes significantly more abundant after exposure to SARS-CoV-2 in COVID-19 convalescent individuals. A-D. Unsupervised identification of monocyte populations significantly more abundant) in COVID-19 convalescent individuals (n=22) compared to unexposed controls (n=9). A. The plot shows a differentially abundant population depicted in colour on a tSNE overlay. B. viSNE plots on the depict relevant marker expression on tSNE overlays. C. Frequency of differentially abundant cell populations identified by CITRUS (FDR<5%). Boxes represent the 25th to 75th percentiles, show the range (minimum to maximum), and lines represent the median of 22 (COVID-19) or 9 (unexposed) biological replicates. D. Marker expression in differentially abundant populations (pink histograms), relative to background expression (lilac histograms).
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Fig. S4: Identification of SARS-CoV2 Spike-specific MBCs. A-C. PBMCs collected after recovery from COVID-19 convalescent (n=12) study participants (~3 weeks post-infection) and healthy controls (n=6) were stained with a panel of fluorochrome-labelled antibodies to identify MBCs and a streptavidin-spike probe for detection of virus-specific cells. A. Strategy to define B cells after gating out doublets and dead cells using anti-CD19 and anti-CD20 antibodies (i), followed by selection of CD10- MBCs (ii), and spike+ cells (iii). B. Percentage of IgD-IgM+, IgD+IgM+, IgD+IgM- and IgD-IgM- (class-switched) MBCs amongst COVID-19 convalescent individuals, **p<0.01, ***p<0.005. C. Number of spike-specific MBCs/1x106 PBMCs in COVID-19 convalescent (n=12) study participants and healthy controls (n=6), ***p<0.005.


Table S1: CyTOF antibodies
	Antibody
	Clone
	Supplier

	141Pr-conjugated anti-CCR6
	11A9
	Fluidigm

	143Nd-conjugated anti-CD45RA
	HI100
	Fluidigm

	146Nd-conjugated anti-IgD
	IA6-2
	Fluidigm

	147Sm-conjugted anti-CD20
	2H7
	Fluidigm

	149Sm-conjugated anti-CD25
	2A3
	Fluidigm

	151Eu-conjugated anti-ICOS
	DX29
	Fluidigm

	152Sm-conjugated anti-CD21
	BL13
	Fluidigm

	153Eu-conjugated anti-CXCR5
	RF8B2
	Fluidigm

	155Gd-conjugated anti-CD56
	B159
	Fluidigm

	156Gd-conjugated anti-CXCR3
	G025H7
	Fluidigm

	158Gd-conjugated anti-CD10
	HI10a
	Fluidigm

	159Tb-conjugated anti-CCR7
	G043H7
	Fluidigm

	160Gd-conjugated anti-CD14
	RMO52
	Fluidigm

	165Ho-conjugated anti-CD19
	HIB19
	Fluidigm

	167Er-conjugated anti-CD27
	L128
	Fluidigm

	168Er-conjugated anti-CD8
	SK1
	Fluidigm

	170Er-conjugated anti-CD3
	UCHT1
	Fluidigm

	172Yb-conjugated anti-IgM
	MHM-88
	Fluidigm

	174Yb-conjugated anti-CD4
	SK3
	Fluidigm

	175Lu-conjugated anti-PD-1
	EH12.2H7
	Fluidigm

	176Yb-conjugated anti-CD127
	A019D5
	Fluidigm

	209Bi-conjugated anti-CD16
	38G
	Fluidigm



Table S2. Cell surface makers included as parameters in viSNE analysis

	Cell population
	viSNE parameters

	Total MBCs
	CD21, CD27, IgD, IgM, CCR6, CCR7, CXCR3, CXCR5 and CD45RA

	TH1 memory CD4+ T cells
	CXCR5, CCR7, ICOS, PD-1, CD27, CD25 and CD127

	TH2 memory CD4+ T cells
	CXCR5, CCR7, ICOS, PD-1, CD27, CD25 and CD127

	TH17 memory CD4+ T cells
	CXCR5, CCR7, ICOS, PD-1, CD27, CD25 and CD127

	Memory TFH cells
	CXCR3, CCR6, CCR7, ICOS, PD-1, CD27, CD25 and CD127

	Memory CD8+ T cells
	CXCR3, CCR7, ICOS, PD-1, CD15, CD16, CD27, CD25 and CD127

	Monocytes
	CXCR3, CD4, CD8, CD10, CD14, CD16, CD27, CD45RA, CD56 and CD127













Table S3: Flow cytometry antibodies
	Antibody
	Clone
	Manufacturer

	CD19 PerCP-Cy5.5
	HIB19
	BioLegend

	CD20 BV785
	2H7
	BioLegend

	CD21 PE-Cy7
	Bu32
	BioLegend

	CD27 BV650
	M-T271
	BD

	CD10 PE Dazzle 594
	HI10a
	BioLegend

	IgM BV605
	MHM-88
	BioLegend

	IgD APC Fire 750
	IA6-2
	BioLegend

	IgG BV421
	M1310G05
	BioLegend

	IgA FITC
	polyclonal
	Southern Biotech
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