
Supplementary	Figure	1.	Immunophenotyping	panels	used	in	this	study.	Seven	13	or	14-
color	panels	were	op2mized	to	enumerate	and	phenotype	different	leukocyte	popula2ons	
from	cryopreserved	PBMC.		All	seven	panels	were	applied	to	all	subjects	using	staining	
temperatures	op2mized	for	each	panel.		Reagents	are	roughly	ordered	by:	major	lineage-
defining	markers;	sub-lineage	defining	markers;	and	then	markers	to	assess	differen2a2on	
stages,	ac2va2on	state,	and/or	func2onal	capacity.		
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Supplementary	Figure	2.	Ga9ng	for	B	cell	subsets.	A	different	ga2ng	strategy	was	used	for	
Panel	6	than	originally	described8.		B	cells	were	broadly	iden2fied	as	CD20+	live	lymphocytes	
(top).		Within	these	cells,	gates	iden2fying	isotype	expression	were	combined	to	as-purely-as-
possible	iden2fy	naïve	and	memory	B	cells;	within	the	laXer,	IgM,	IgG,	IgA,	and	puta2ve	IgE-
expressing	cells	were	gated.		Within	each	of	these	five,	all	combina2ons	of	the	seven	markers	
(posi2ve,	nega2ve,	or	ignored)	were	created	by	Boolean	ga2ng	as	previously	described8.		This	
results	in	2,187	CSF	traits	for	each	of	the	five	isotype-defined	subsets.		
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Supplementary	Figure	3.	Trait	QC	workflow.	Structured	equa2on	modelling	was	performed	
on	a	robust	subset	of	all	traits.		Three	different	filters	(shown	in	green)	were	applied	in	
succession	to	the	original	89,051	traits	to	result	in	the	final	23,394.		The	last	filter	was	a	
subjec2ve,	elimina2ng	cell	popula2ons	such	as	CD4+CD8+	(double	posi2ve)	or	CD4–CD8–	
(double	nega2ve)	T	cells	from	considera2on.				
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