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Fit-For-Purpose GLP Validation of an Intra-Cellular Cytokine Staining Assay 

Introduc)on:	The	 Intracellular	cytokine	staining	(ICS)	assay	 is	a	flow	cytometric	assay	designed	to	 iden;fy	cytokine-producing	
an;gen-specific	T	cells	in	a	mixed	and	highly	heterogeneous	sample.		The	assay	relies	on	the	ex	vivo	s;mula;on	with	s;mulators	
in	the	presence	of	inhibitors	of	protein	transport,	to	retain	the	cytokine	inside	the	cell	and	facilitate	downstream	detec;on	by	
flow	cytometry.	An;gen-specific	T	cells	in	a	sample	can	be	iden;fied	through	cytokine	expression/produc;on.	
		
“Fit-for-purpose”	valida;on	of	a	method	involves	experimental	tes;ng	to	establish	that	assay	performance	characteris;cs	meet	
intended	use	of	the	data	and	the	associated	regulatory	requirements.			
		
Objec)ves	 and	 methodology:	 We	 performed	 a	 “fit-for-purpose”	 analy;cal	 method	 valida;on	 following	 Good	 Laboratory	
Prac;ces	(GLP)	regula;ons	of	an	ICS	assay	intended	for	use	as	a	secondary	endpoint	in	a	clinical	trial.	The	assay	valida;on	was	
performed	on	CMV	pp65	pep;de	pool-s;mulated	 PBMC	 from	 two	CMV	 seroposi;ve	 healthy	 donors	 (data	 from	one	 healthy	
donor	 presented	 herein).	 Assay	 reportables	 that	 underwent	 assay	 valida;on	 included	 three	 cytokines	 (IFNγ,	 IL2	 and	 TNFα),	
expressed	 either	 alone	 or	 in	 combina;on.	Mul;ple	 assay	 parameters	were	 validated,	 namely	 specificity,	 precision,	 linearity,	
LLOQ,	LOD,	and	stained	sample	stability.	
		
Results	and	conclusions:	 	Four	CD4+	T	cell	response	reportables	(single	or	triple	cytokine	producers)	were	used	to	assess	assay	
performance.	Cytokine-producing	an;gen-specific	CD4+	T	cell	frequencies	exhibited	acceptable	inter-instrument,	inter-operator,	
intra-	 and	 inter-assay	 precision	 (%CV<30%).	 The	 LLOQ,	 defined	 as	 the	 last	 consecu;ve	 dilu;on	 that	 can	 be	 measured	 with	
acceptable	bias	and	CV	was	 func;onal	 signature-specific	and	 ranged	between	0.01-0.05%	 in	cytokine-producing	CD4+	T	cells.	
The	LOD	was	determined	using	the	isotype	panel	and	determined	to	be	lower	than	the	LLOQ.	Expression	of	cytokines	of	an;gen-
specific	CD4+	T	cells	was	detectable	24hr	following	staining	procedure.			

Caprion Biosciences Inc., Montreal, Canada. 

Abstract 

Vicky	Sgouroudis,	Geneviève	Lévesque,	Chanel	Cadieux-Dion,	Clémence	Meunier,	Jo-Annie	Fontaine,	Gloria	Giono	Chiang,	Bader	Yassine	Diab,	
Sandrina	Da	Fonseca	and	Jean-François	Poulin	 

Methodology and Panel Configuration 

Results 

Conclusions 
•  Signal specificity was demonstrated for all cytokines 
•  A positive response must be above assay noise (LOD) 
•  LLOQ was established for each cytokine signature, with a maximum of 0.42% for the triple-producing cytokine population 
•  Post-staining stability up to 24hrs 
•  For CD4+ T cell functional signatures with values >LLOQ  

•  Frequencies >0.5% must exhibit %CV ≤ 30% 
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Specificity 

Functional signature of CD4+ T cells stimulated with CMV pp65 or SEB of PBMC from healthy donor L205. Responses are 
background-subtracted. Functional signatures are depicted in the table in the Methodology section. 
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Precision 

Trending 

Linearity 

PBMC were stimulated with SEB and serially diluted (1:2) into non-stimulated controls. The %bias (non-weighted difference relative to the 
undiluted sample) and %CV of replicates was calculated. The LLOQ was established as the last consecutive dilution with acceptable bias and 
%CV (<30%). All functional signatures were assessed. 3_Cyt_SUM = all cytokine responses combined 

Pep$de	pool	in	vitro	
s$mula$on	period	

(6hrs)	

PBMC	
thawing	
(≤2hrs)	

O/N	res$ng	of	PBMC	
in	conical	tubes	

(12-18hrs)	

BFA/MON	(5hrs)	

ICS	staining,	30	min	fixa$on,	
transfer	in	PBS	+2%	FBS	and	

data	acquisi$on	

Pep$de	pools	
added	to	wells	

PBMC	dispensed	
in	all	wells	

SEB		
or		
CMV	

Laser Fluorochrome Marker/antigen Supplier Clone Catalog #
FITC IFNg BD Biosciences B27 554700

ICS Antibody Panel (Full)

Blue Laser
V450 CD3 BD Horizon SP34-2 560351

Live/dead (Aqua) Invitrogen N/Ap L34957
CD14 (Dump) BD Biosciences M5E2 561391

BV605 CD27 BioLegend O323 302830
BV650 CD8 BD Biosciences RPA-T8 563821

Violet Laser
V500

BV786 CD4 BD Biosciences SK3 563881
APC TNFα BD Biosciences 6401.1111 340534

Alexa 700 IL-2 BioLegend MQ1-17H12 500320
APC-Cy7 CD45RA BioLegend HI100 304128

PE Perforin BioLegend B-D48 353303
PE-CF594 Granzyme B BD Biosciences GB11 562462

PE-Cy7 CCR7 Biolegend G043H7 353226

Yellow/Green 
Laser

Violet Laser

Red laser

Laser Fluorochrome Marker/antigen Supplier Clone Catalog #
FITC Mouse IgG1 Isotype BD Biosciences MOPC-21 554679

ICS Antibody Panel (Isotypic)

Blue Laser
V450 CD3 BD Horizon SP34-2 560351

Live/dead (Aqua) Invitrogen N/Ap L34957
CD14 (Dump) BD Biosciences M5E2 561391

BV605 CD27 BioLegend O323 302830
BV650 CD8 BD Biosciences RPA-T8 563821

Violet Laser
V500

BV786 CD4 BD Biosciences SK3 563881
APC Mouse IgG1 Isotype BD Biosciences MOPC-21 555751

Alexa 700 Rat IgG2a Isotype Biolegend RT2758 400528
APC-Cy7 CD45RA BioLegend HI100 304128

PE Mouse IgG1 Isotype Biolegend MOPC-21 400112
PE-CF594 Mouse igG1 Isotype BD Biosciences X40 562292

PE-Cy7 CCR7 Biolegend G043H7 353226
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0.001	

0.002	

0.004	

0.008	

0.016	

0.031	

0.063	

0.125	

0.25	

0.5	

1	(SEB	only)	

PRECISION	SUMMARY	-	L205

1 0.5 0.25 0.125 0.063 0.031 0.016 0.008 0.004 0.002 0.001 ISOTYPE
IFNg+ 8.110 4.134 2.134 1.097 0.520 0.292 0.145 0.077 0.039 0.026 0.009 0.000
IL2+ 8.329 4.309 2.226 1.126 0.566 0.308 0.148 0.082 0.038 0.020 0.007 0.000
TNF+ 23.913 12.413 6.410 3.227 1.633 0.867 0.418 0.248 0.105 0.058 0.027 0.003

3_Cyt_SUM 24.774 12.874 6.624 3.344 1.684 0.893 0.427 0.249 0.104 0.058 0.024 0.000
IFN+IL2+TNF+ 2.766 1.446 0.767 0.370 0.185 0.104 0.053 0.031 0.015 0.009 0.003 0.000
IFN+IL2+TNF- 0.043 0.022 0.012 0.005 0.004 0.002 0.000 0.000 0.000 0.000 0.000 0.000
IFN+IL2-TNF+ 4.679 2.366 1.196 0.631 0.295 0.167 0.083 0.042 0.022 0.014 0.005 0.000
IFN+IL2-TNF- 0.619 0.302 0.155 0.089 0.037 0.019 0.010 0.004 0.001 0.003 0.001 0.000
IFN-IL2+TNF+ 5.305 2.749 1.405 0.730 0.367 0.198 0.096 0.053 0.024 0.014 0.008 0.000
IFN-IL2+TNF- 0.213 0.093 0.041 0.022 0.010 0.005 0 0 0 0 0 0.000
IFN-IL2-TNF+ 11.150 5.870 3.043 1.496 0.786 0.399 0.187 0.122 0.043 0.021 0.011 0.004

1 0.5 0.25 0.125 0.063 0.031 0.016 0.008 0.004 0.002 0.001 ISOTYPE
IFNg+ 8.268 4.134 2.067 1.034 0.517 0.258 0.129 0.065 0.032 0.016 0.008 N/Ap
IL2+ 8.618 4.309 2.155 1.077 0.539 0.269 0.135 0.067 0.034 0.017 0.008 N/Ap
TNF+ 24.826 12.413 6.207 3.103 1.552 0.776 0.388 0.194 0.097 0.048 0.024 N/Ap

3_Cyt_SUM 25.748 12.874 6.437 3.219 1.609 0.805 0.402 0.201 0.101 0.050 0.025 N/Ap
IFN+IL2+TNF+ 2.892 1.446 0.723 0.362 0.181 0.090 0.045 0.023 0.011 0.006 0.003 N/Ap
IFN+IL2+TNF- 0.044 0.022 0.011 0.006 0.003 0.001 0.001 0.000 0.000 0.000 0.000 N/Ap
IFN+IL2-TNF+ 4.732 2.366 1.183 0.592 0.296 0.148 0.074 0.037 0.018 0.009 0.005 N/Ap
IFN+IL2-TNF- 0.604 0.302 0.151 0.076 0.038 0.019 0.009 0.005 0.002 0.001 0.001 N/Ap
IFN-IL2+TNF+ 5.498 2.749 1.375 0.687 0.344 0.172 0.086 0.043 0.021 0.011 0.005 N/Ap
IFN-IL2+TNF- 0.186 0.093 0.047 0.023 0.012 0.006 0.003 0.001 0.001 0.000 0.000 N/Ap
IFN-IL2-TNF+ 11.740 5.870 2.935 1.468 0.734 0.367 0.183 0.092 0.046 0.023 0.011 N/Ap

%	bias	(non-weighted	%	difference)

1 0.5 0.25 0.125 0.063 0.031 0.016 0.008 0.004 0.002 0.001 ISOTYPE
IFNg+ 1.9% 0.0% 3.2% 6.0% 0.6% 12.2% 11.5% 17.5% 18.8% 46.7% 10.8% N/Ap
IL2+ 3.4% 0.0% 3.3% 4.4% 5.0% 13.4% 9.4% 19.7% 12.1% 17.2% 18.4% N/Ap
TNF+ 3.7% 0.0% 3.2% 3.9% 5.1% 11.1% 7.5% 24.5% 7.9% 17.9% 10.8% N/Ap

3_Cyt_SUM 3.9% 0.0% 2.9% 3.8% 4.5% 10.4% 6.0% 21.3% 3.3% 14.2% 4.7% N/Ap
IFN+IL2+TNF+ 4.5% 0.0% 5.9% 2.3% 2.3% 14.0% 15.9% 31.4% 28.2% 45.8% 6.0% N/Ap
IFN+IL2+TNF- 2.3% 0.0% 8.7% 9.5% 37.0% 37.0% 200.0% 200.0% 200.0% 200.0% 200.0% N/Ap
IFN+IL2-TNF+ 1.1% 0.0% 1.1% 6.5% 0.3% 12.1% 11.5% 12.7% 17.4% 40.9% 7.9% N/Ap
IFN+IL2-TNF- 2.5% 0.0% 2.6% 16.4% 2.0% 0.7% 5.8% 16.5% 80.9% 87.1% 51.6% N/Ap
IFN-IL2+TNF+ 3.6% 0.0% 2.2% 6.0% 6.6% 14.2% 11.1% 20.9% 11.1% 26.4% 39.4% N/Ap
IFN-IL2+TNF- 13.5% 0.0% 12.6% 5.5% 15.0% 15.0% 100.0% 100.0% 100.0% 100.0% 100.0% N/Ap
IFN-IL2-TNF+ 5.2% 0.0% 3.6% 1.9% 6.9% 8.4% 1.9% 28.3% 6.4% 8.8% 4.1% N/Ap

%	CV	(replicate	precision	for	average	background-subtracted	frequencies)

1 0.5 0.25 0.125 0.063 0.031 0.016 0.008 0.004 0.002 0.001 ISOTYPE
IFNg+ 0.9% 1.6% 2.2% 0.9% 0.4% 9.1% 10.7% 13.6% 27.1% 12.6% 30.5% N/Ap
IL2+ 2.1% 2.4% 1.6% 5.4% 2.2% 3.2% 4.2% 6.4% 14.0% 33.6% 90.7% N/Ap
TNF+ 1.7% 0.5% 1.3% 3.1% 2.3% 2.7% 4.7% 2.4% 15.3% 14.7% 12.8% N/Ap

3_Cyt_SUM 1.5% 0.8% 1.0% 2.9% 2.2% 2.6% 4.3% 3.5% 17.8% 17.2% 25.1% N/Ap
IFN+IL2+TNF+ 2.0% 2.8% 5.0% 6.8% 3.6% 16.7% 17.5% 12.5% 15.8% 12.3% 43.4% N/Ap
IFN+IL2+TNF- 19.7% 7.0% 35.0% 14.9% 50.5% 37.7% #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! N/Ap
IFN+IL2-TNF+ 1.5% 1.5% 2.1% 1.5% 2.4% 6.1% 7.5% 14.7% 33.0% 20.0% 30.3% N/Ap
IFN+IL2-TNF- 5.6% 4.3% 5.5% 9.2% 18.7% 10.6% 12.2% 45.4% 149.8% 53.6% 83.5% N/Ap
IFN-IL2+TNF+ 2.7% 3.2% 1.6% 4.1% 5.4% 5.3% 10.8% 8.1% 13.8% 35.9% 29.4% N/Ap
IFN-IL2+TNF- 8.9% 6.8% 27.9% 39.9% 41.1% 81.7% #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! N/Ap
IFN-IL2-TNF+ 2.1% 1.8% 1.6% 3.7% 3.3% 2.5% 7.8% 2.1% 26.8% 21.6% 27.5% N/Ap

LINEARITY	SUMMARY

1 0.5 0.25 0.125 0.063 0.031 0.016 0.008 0.004 0.002 0.001 ISOTYPE LLOQ LOD
IFNg+ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE FALSE FALSE 0.039 0.000
IL2+ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE FALSE FALSE 0.038 0.000
TNF+ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE 0.027 0.006

3_Cyt_SUM TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE 0.024 0.000
IFN+IL2+TNF+ TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE TRUE FALSE FALSE FALSE 0.053 0.000
IFN+IL2+TNF- TRUE TRUE FALSE TRUE FALSE FALSE #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! FALSE N/Av 0.000
IFN+IL2-TNF+ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE FALSE FALSE FALSE 0.042 0.000
IFN+IL2-TNF- TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE FALSE FALSE FALSE FALSE 0.010 0.000
IFN-IL2+TNF+ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE FALSE FALSE 0.024 0.000
IFN-IL2+TNF- TRUE TRUE TRUE FALSE FALSE FALSE #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! FALSE N/Av 0.000
IFN-IL2-TNF+ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE 0.011 0.008

AVERAGE	FREQUENCIES	(BACKGROUND-SUBTRACTED)

THEORETICAL	BACKGROUND-SUBTRACTED	FREQUENCIES	(based	on	2-fold	dilution	scheme,	starting	with	the	second	dilution)

%	bias	(between	MEASURED	and	THEORETICAL	frequencies)

%	bias	(between	MEASURED	and	THEORETICAL	frequencies)

ASSAY	LINEARITY	(%bias<30%	and	%CV<30%)

Two analytical runs (Run1, Run2) were performed by two operators (Op1, Op2) on two days and acquired on two cytometers (505, 555). 
Precision was assessed on all functional signatures of CMV and SEB stimulations. Dotted lines represent 100% reproducibility (A-C) or 
acceptable threshold of %CV (30%). 

A	 B	 C	 D	 E	

ISOTYPE	–	SEB	S;mula;on	

PRECISION	SUMMARY	-	L205

1 0.5 0.25 0.125 0.063 0.031 0.016 0.008 0.004 0.002 0.001 ISOTYPE
IFNg+ 8.110 4.134 2.134 1.097 0.520 0.292 0.145 0.077 0.039 0.026 0.009 0.000
IL2+ 8.329 4.309 2.226 1.126 0.566 0.308 0.148 0.082 0.038 0.020 0.007 0.000
TNF+ 23.913 12.413 6.410 3.227 1.633 0.867 0.418 0.248 0.105 0.058 0.027 0.003

3_Cyt_SUM 24.774 12.874 6.624 3.344 1.684 0.893 0.427 0.249 0.104 0.058 0.024 0.000
IFN+IL2+TNF+ 2.766 1.446 0.767 0.370 0.185 0.104 0.053 0.031 0.015 0.009 0.003 0.000
IFN+IL2+TNF- 0.043 0.022 0.012 0.005 0.004 0.002 0.000 0.000 0.000 0.000 0.000 0.000
IFN+IL2-TNF+ 4.679 2.366 1.196 0.631 0.295 0.167 0.083 0.042 0.022 0.014 0.005 0.000
IFN+IL2-TNF- 0.619 0.302 0.155 0.089 0.037 0.019 0.010 0.004 0.001 0.003 0.001 0.000
IFN-IL2+TNF+ 5.305 2.749 1.405 0.730 0.367 0.198 0.096 0.053 0.024 0.014 0.008 0.000
IFN-IL2+TNF- 0.213 0.093 0.041 0.022 0.010 0.005 0 0 0 0 0 0.000
IFN-IL2-TNF+ 11.150 5.870 3.043 1.496 0.786 0.399 0.187 0.122 0.043 0.021 0.011 0.004

1 0.5 0.25 0.125 0.063 0.031 0.016 0.008 0.004 0.002 0.001 ISOTYPE
IFNg+ 8.268 4.134 2.067 1.034 0.517 0.258 0.129 0.065 0.032 0.016 0.008 N/Ap
IL2+ 8.618 4.309 2.155 1.077 0.539 0.269 0.135 0.067 0.034 0.017 0.008 N/Ap
TNF+ 24.826 12.413 6.207 3.103 1.552 0.776 0.388 0.194 0.097 0.048 0.024 N/Ap

3_Cyt_SUM 25.748 12.874 6.437 3.219 1.609 0.805 0.402 0.201 0.101 0.050 0.025 N/Ap
IFN+IL2+TNF+ 2.892 1.446 0.723 0.362 0.181 0.090 0.045 0.023 0.011 0.006 0.003 N/Ap
IFN+IL2+TNF- 0.044 0.022 0.011 0.006 0.003 0.001 0.001 0.000 0.000 0.000 0.000 N/Ap
IFN+IL2-TNF+ 4.732 2.366 1.183 0.592 0.296 0.148 0.074 0.037 0.018 0.009 0.005 N/Ap
IFN+IL2-TNF- 0.604 0.302 0.151 0.076 0.038 0.019 0.009 0.005 0.002 0.001 0.001 N/Ap
IFN-IL2+TNF+ 5.498 2.749 1.375 0.687 0.344 0.172 0.086 0.043 0.021 0.011 0.005 N/Ap
IFN-IL2+TNF- 0.186 0.093 0.047 0.023 0.012 0.006 0.003 0.001 0.001 0.000 0.000 N/Ap
IFN-IL2-TNF+ 11.740 5.870 2.935 1.468 0.734 0.367 0.183 0.092 0.046 0.023 0.011 N/Ap

%	bias	(non-weighted	%	difference)

1 0.5 0.25 0.125 0.063 0.031 0.016 0.008 0.004 0.002 0.001 ISOTYPE
IFNg+ 1.9% 0.0% 3.2% 6.0% 0.6% 12.2% 11.5% 17.5% 18.8% 46.7% 10.8% N/Ap
IL2+ 3.4% 0.0% 3.3% 4.4% 5.0% 13.4% 9.4% 19.7% 12.1% 17.2% 18.4% N/Ap
TNF+ 3.7% 0.0% 3.2% 3.9% 5.1% 11.1% 7.5% 24.5% 7.9% 17.9% 10.8% N/Ap

3_Cyt_SUM 3.9% 0.0% 2.9% 3.8% 4.5% 10.4% 6.0% 21.3% 3.3% 14.2% 4.7% N/Ap
IFN+IL2+TNF+ 4.5% 0.0% 5.9% 2.3% 2.3% 14.0% 15.9% 31.4% 28.2% 45.8% 6.0% N/Ap
IFN+IL2+TNF- 2.3% 0.0% 8.7% 9.5% 37.0% 37.0% 200.0% 200.0% 200.0% 200.0% 200.0% N/Ap
IFN+IL2-TNF+ 1.1% 0.0% 1.1% 6.5% 0.3% 12.1% 11.5% 12.7% 17.4% 40.9% 7.9% N/Ap
IFN+IL2-TNF- 2.5% 0.0% 2.6% 16.4% 2.0% 0.7% 5.8% 16.5% 80.9% 87.1% 51.6% N/Ap
IFN-IL2+TNF+ 3.6% 0.0% 2.2% 6.0% 6.6% 14.2% 11.1% 20.9% 11.1% 26.4% 39.4% N/Ap
IFN-IL2+TNF- 13.5% 0.0% 12.6% 5.5% 15.0% 15.0% 100.0% 100.0% 100.0% 100.0% 100.0% N/Ap
IFN-IL2-TNF+ 5.2% 0.0% 3.6% 1.9% 6.9% 8.4% 1.9% 28.3% 6.4% 8.8% 4.1% N/Ap

%	CV	(replicate	precision	for	average	background-subtracted	frequencies)

1 0.5 0.25 0.125 0.063 0.031 0.016 0.008 0.004 0.002 0.001 ISOTYPE
IFNg+ 0.9% 1.6% 2.2% 0.9% 0.4% 9.1% 10.7% 13.6% 27.1% 12.6% 30.5% N/Ap
IL2+ 2.1% 2.4% 1.6% 5.4% 2.2% 3.2% 4.2% 6.4% 14.0% 33.6% 90.7% N/Ap
TNF+ 1.7% 0.5% 1.3% 3.1% 2.3% 2.7% 4.7% 2.4% 15.3% 14.7% 12.8% N/Ap

3_Cyt_SUM 1.5% 0.8% 1.0% 2.9% 2.2% 2.6% 4.3% 3.5% 17.8% 17.2% 25.1% N/Ap
IFN+IL2+TNF+ 2.0% 2.8% 5.0% 6.8% 3.6% 16.7% 17.5% 12.5% 15.8% 12.3% 43.4% N/Ap
IFN+IL2+TNF- 19.7% 7.0% 35.0% 14.9% 50.5% 37.7% #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! N/Ap
IFN+IL2-TNF+ 1.5% 1.5% 2.1% 1.5% 2.4% 6.1% 7.5% 14.7% 33.0% 20.0% 30.3% N/Ap
IFN+IL2-TNF- 5.6% 4.3% 5.5% 9.2% 18.7% 10.6% 12.2% 45.4% 149.8% 53.6% 83.5% N/Ap
IFN-IL2+TNF+ 2.7% 3.2% 1.6% 4.1% 5.4% 5.3% 10.8% 8.1% 13.8% 35.9% 29.4% N/Ap
IFN-IL2+TNF- 8.9% 6.8% 27.9% 39.9% 41.1% 81.7% #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! N/Ap
IFN-IL2-TNF+ 2.1% 1.8% 1.6% 3.7% 3.3% 2.5% 7.8% 2.1% 26.8% 21.6% 27.5% N/Ap

LINEARITY	SUMMARY

1 0.5 0.25 0.125 0.063 0.031 0.016 0.008 0.004 0.002 0.001 ISOTYPE LLOQ LOD
IFNg+ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE FALSE FALSE 0.039 0.000
IL2+ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE FALSE FALSE 0.038 0.000
TNF+ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE 0.027 0.006

3_Cyt_SUM TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE 0.024 0.000
IFN+IL2+TNF+ TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE TRUE FALSE FALSE FALSE 0.053 0.000
IFN+IL2+TNF- TRUE TRUE FALSE TRUE FALSE FALSE #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! FALSE N/Av 0.000
IFN+IL2-TNF+ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE FALSE FALSE FALSE 0.042 0.000
IFN+IL2-TNF- TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE FALSE FALSE FALSE FALSE 0.010 0.000
IFN-IL2+TNF+ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE FALSE FALSE 0.024 0.000
IFN-IL2+TNF- TRUE TRUE TRUE FALSE FALSE FALSE #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! FALSE N/Av 0.000
IFN-IL2-TNF+ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE 0.011 0.008

AVERAGE	FREQUENCIES	(BACKGROUND-SUBTRACTED)

THEORETICAL	BACKGROUND-SUBTRACTED	FREQUENCIES	(based	on	2-fold	dilution	scheme,	starting	with	the	second	dilution)

%	bias	(between	MEASURED	and	THEORETICAL	frequencies)

%	bias	(between	MEASURED	and	THEORETICAL	frequencies)

ASSAY	LINEARITY	(%bias<30%	and	%CV<30%)

PRECISION	SUMMARY	-	L205

1 0.5 0.25 0.125 0.063 0.031 0.016 0.008 0.004 0.002 0.001 ISOTYPE
IFNg+ 8.110 4.134 2.134 1.097 0.520 0.292 0.145 0.077 0.039 0.026 0.009 0.000
IL2+ 8.329 4.309 2.226 1.126 0.566 0.308 0.148 0.082 0.038 0.020 0.007 0.000
TNF+ 23.913 12.413 6.410 3.227 1.633 0.867 0.418 0.248 0.105 0.058 0.027 0.003

3_Cyt_SUM 24.774 12.874 6.624 3.344 1.684 0.893 0.427 0.249 0.104 0.058 0.024 0.000
IFN+IL2+TNF+ 2.766 1.446 0.767 0.370 0.185 0.104 0.053 0.031 0.015 0.009 0.003 0.000
IFN+IL2+TNF- 0.043 0.022 0.012 0.005 0.004 0.002 0.000 0.000 0.000 0.000 0.000 0.000
IFN+IL2-TNF+ 4.679 2.366 1.196 0.631 0.295 0.167 0.083 0.042 0.022 0.014 0.005 0.000
IFN+IL2-TNF- 0.619 0.302 0.155 0.089 0.037 0.019 0.010 0.004 0.001 0.003 0.001 0.000
IFN-IL2+TNF+ 5.305 2.749 1.405 0.730 0.367 0.198 0.096 0.053 0.024 0.014 0.008 0.000
IFN-IL2+TNF- 0.213 0.093 0.041 0.022 0.010 0.005 0 0 0 0 0 0.000
IFN-IL2-TNF+ 11.150 5.870 3.043 1.496 0.786 0.399 0.187 0.122 0.043 0.021 0.011 0.004

1 0.5 0.25 0.125 0.063 0.031 0.016 0.008 0.004 0.002 0.001 ISOTYPE
IFNg+ 8.268 4.134 2.067 1.034 0.517 0.258 0.129 0.065 0.032 0.016 0.008 N/Ap
IL2+ 8.618 4.309 2.155 1.077 0.539 0.269 0.135 0.067 0.034 0.017 0.008 N/Ap
TNF+ 24.826 12.413 6.207 3.103 1.552 0.776 0.388 0.194 0.097 0.048 0.024 N/Ap

3_Cyt_SUM 25.748 12.874 6.437 3.219 1.609 0.805 0.402 0.201 0.101 0.050 0.025 N/Ap
IFN+IL2+TNF+ 2.892 1.446 0.723 0.362 0.181 0.090 0.045 0.023 0.011 0.006 0.003 N/Ap
IFN+IL2+TNF- 0.044 0.022 0.011 0.006 0.003 0.001 0.001 0.000 0.000 0.000 0.000 N/Ap
IFN+IL2-TNF+ 4.732 2.366 1.183 0.592 0.296 0.148 0.074 0.037 0.018 0.009 0.005 N/Ap
IFN+IL2-TNF- 0.604 0.302 0.151 0.076 0.038 0.019 0.009 0.005 0.002 0.001 0.001 N/Ap
IFN-IL2+TNF+ 5.498 2.749 1.375 0.687 0.344 0.172 0.086 0.043 0.021 0.011 0.005 N/Ap
IFN-IL2+TNF- 0.186 0.093 0.047 0.023 0.012 0.006 0.003 0.001 0.001 0.000 0.000 N/Ap
IFN-IL2-TNF+ 11.740 5.870 2.935 1.468 0.734 0.367 0.183 0.092 0.046 0.023 0.011 N/Ap

%	bias	(non-weighted	%	difference)

1 0.5 0.25 0.125 0.063 0.031 0.016 0.008 0.004 0.002 0.001 ISOTYPE
IFNg+ 1.9% 0.0% 3.2% 6.0% 0.6% 12.2% 11.5% 17.5% 18.8% 46.7% 10.8% N/Ap
IL2+ 3.4% 0.0% 3.3% 4.4% 5.0% 13.4% 9.4% 19.7% 12.1% 17.2% 18.4% N/Ap
TNF+ 3.7% 0.0% 3.2% 3.9% 5.1% 11.1% 7.5% 24.5% 7.9% 17.9% 10.8% N/Ap

3_Cyt_SUM 3.9% 0.0% 2.9% 3.8% 4.5% 10.4% 6.0% 21.3% 3.3% 14.2% 4.7% N/Ap
IFN+IL2+TNF+ 4.5% 0.0% 5.9% 2.3% 2.3% 14.0% 15.9% 31.4% 28.2% 45.8% 6.0% N/Ap
IFN+IL2+TNF- 2.3% 0.0% 8.7% 9.5% 37.0% 37.0% 200.0% 200.0% 200.0% 200.0% 200.0% N/Ap
IFN+IL2-TNF+ 1.1% 0.0% 1.1% 6.5% 0.3% 12.1% 11.5% 12.7% 17.4% 40.9% 7.9% N/Ap
IFN+IL2-TNF- 2.5% 0.0% 2.6% 16.4% 2.0% 0.7% 5.8% 16.5% 80.9% 87.1% 51.6% N/Ap
IFN-IL2+TNF+ 3.6% 0.0% 2.2% 6.0% 6.6% 14.2% 11.1% 20.9% 11.1% 26.4% 39.4% N/Ap
IFN-IL2+TNF- 13.5% 0.0% 12.6% 5.5% 15.0% 15.0% 100.0% 100.0% 100.0% 100.0% 100.0% N/Ap
IFN-IL2-TNF+ 5.2% 0.0% 3.6% 1.9% 6.9% 8.4% 1.9% 28.3% 6.4% 8.8% 4.1% N/Ap

%	CV	(replicate	precision	for	average	background-subtracted	frequencies)

1 0.5 0.25 0.125 0.063 0.031 0.016 0.008 0.004 0.002 0.001 ISOTYPE
IFNg+ 0.9% 1.6% 2.2% 0.9% 0.4% 9.1% 10.7% 13.6% 27.1% 12.6% 30.5% N/Ap
IL2+ 2.1% 2.4% 1.6% 5.4% 2.2% 3.2% 4.2% 6.4% 14.0% 33.6% 90.7% N/Ap
TNF+ 1.7% 0.5% 1.3% 3.1% 2.3% 2.7% 4.7% 2.4% 15.3% 14.7% 12.8% N/Ap

3_Cyt_SUM 1.5% 0.8% 1.0% 2.9% 2.2% 2.6% 4.3% 3.5% 17.8% 17.2% 25.1% N/Ap
IFN+IL2+TNF+ 2.0% 2.8% 5.0% 6.8% 3.6% 16.7% 17.5% 12.5% 15.8% 12.3% 43.4% N/Ap
IFN+IL2+TNF- 19.7% 7.0% 35.0% 14.9% 50.5% 37.7% #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! N/Ap
IFN+IL2-TNF+ 1.5% 1.5% 2.1% 1.5% 2.4% 6.1% 7.5% 14.7% 33.0% 20.0% 30.3% N/Ap
IFN+IL2-TNF- 5.6% 4.3% 5.5% 9.2% 18.7% 10.6% 12.2% 45.4% 149.8% 53.6% 83.5% N/Ap
IFN-IL2+TNF+ 2.7% 3.2% 1.6% 4.1% 5.4% 5.3% 10.8% 8.1% 13.8% 35.9% 29.4% N/Ap
IFN-IL2+TNF- 8.9% 6.8% 27.9% 39.9% 41.1% 81.7% #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! N/Ap
IFN-IL2-TNF+ 2.1% 1.8% 1.6% 3.7% 3.3% 2.5% 7.8% 2.1% 26.8% 21.6% 27.5% N/Ap

LINEARITY	SUMMARY

1 0.5 0.25 0.125 0.063 0.031 0.016 0.008 0.004 0.002 0.001 ISOTYPE LLOQ LOD
IFNg+ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE FALSE FALSE 0.039 0.000
IL2+ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE FALSE FALSE 0.038 0.000
TNF+ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE 0.027 0.006

3_Cyt_SUM TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE 0.024 0.000
IFN+IL2+TNF+ TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE TRUE FALSE FALSE FALSE 0.053 0.000
IFN+IL2+TNF- TRUE TRUE FALSE TRUE FALSE FALSE #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! FALSE N/Av 0.000
IFN+IL2-TNF+ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE FALSE FALSE FALSE 0.042 0.000
IFN+IL2-TNF- TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE FALSE FALSE FALSE FALSE 0.010 0.000
IFN-IL2+TNF+ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE FALSE FALSE 0.024 0.000
IFN-IL2+TNF- TRUE TRUE TRUE FALSE FALSE FALSE #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! FALSE N/Av 0.000
IFN-IL2-TNF+ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE 0.011 0.008

AVERAGE	FREQUENCIES	(BACKGROUND-SUBTRACTED)

THEORETICAL	BACKGROUND-SUBTRACTED	FREQUENCIES	(based	on	2-fold	dilution	scheme,	starting	with	the	second	dilution)

%	bias	(between	MEASURED	and	THEORETICAL	frequencies)

%	bias	(between	MEASURED	and	THEORETICAL	frequencies)

ASSAY	LINEARITY	(%bias<30%	and	%CV<30%)

PRECISION	SUMMARY	-	L205

1 0.5 0.25 0.125 0.063 0.031 0.016 0.008 0.004 0.002 0.001 ISOTYPE
IFNg+ 8.110 4.134 2.134 1.097 0.520 0.292 0.145 0.077 0.039 0.026 0.009 0.000
IL2+ 8.329 4.309 2.226 1.126 0.566 0.308 0.148 0.082 0.038 0.020 0.007 0.000
TNF+ 23.913 12.413 6.410 3.227 1.633 0.867 0.418 0.248 0.105 0.058 0.027 0.003

3_Cyt_SUM 24.774 12.874 6.624 3.344 1.684 0.893 0.427 0.249 0.104 0.058 0.024 0.000
IFN+IL2+TNF+ 2.766 1.446 0.767 0.370 0.185 0.104 0.053 0.031 0.015 0.009 0.003 0.000
IFN+IL2+TNF- 0.043 0.022 0.012 0.005 0.004 0.002 0.000 0.000 0.000 0.000 0.000 0.000
IFN+IL2-TNF+ 4.679 2.366 1.196 0.631 0.295 0.167 0.083 0.042 0.022 0.014 0.005 0.000
IFN+IL2-TNF- 0.619 0.302 0.155 0.089 0.037 0.019 0.010 0.004 0.001 0.003 0.001 0.000
IFN-IL2+TNF+ 5.305 2.749 1.405 0.730 0.367 0.198 0.096 0.053 0.024 0.014 0.008 0.000
IFN-IL2+TNF- 0.213 0.093 0.041 0.022 0.010 0.005 0 0 0 0 0 0.000
IFN-IL2-TNF+ 11.150 5.870 3.043 1.496 0.786 0.399 0.187 0.122 0.043 0.021 0.011 0.004

1 0.5 0.25 0.125 0.063 0.031 0.016 0.008 0.004 0.002 0.001 ISOTYPE
IFNg+ 8.268 4.134 2.067 1.034 0.517 0.258 0.129 0.065 0.032 0.016 0.008 N/Ap
IL2+ 8.618 4.309 2.155 1.077 0.539 0.269 0.135 0.067 0.034 0.017 0.008 N/Ap
TNF+ 24.826 12.413 6.207 3.103 1.552 0.776 0.388 0.194 0.097 0.048 0.024 N/Ap

3_Cyt_SUM 25.748 12.874 6.437 3.219 1.609 0.805 0.402 0.201 0.101 0.050 0.025 N/Ap
IFN+IL2+TNF+ 2.892 1.446 0.723 0.362 0.181 0.090 0.045 0.023 0.011 0.006 0.003 N/Ap
IFN+IL2+TNF- 0.044 0.022 0.011 0.006 0.003 0.001 0.001 0.000 0.000 0.000 0.000 N/Ap
IFN+IL2-TNF+ 4.732 2.366 1.183 0.592 0.296 0.148 0.074 0.037 0.018 0.009 0.005 N/Ap
IFN+IL2-TNF- 0.604 0.302 0.151 0.076 0.038 0.019 0.009 0.005 0.002 0.001 0.001 N/Ap
IFN-IL2+TNF+ 5.498 2.749 1.375 0.687 0.344 0.172 0.086 0.043 0.021 0.011 0.005 N/Ap
IFN-IL2+TNF- 0.186 0.093 0.047 0.023 0.012 0.006 0.003 0.001 0.001 0.000 0.000 N/Ap
IFN-IL2-TNF+ 11.740 5.870 2.935 1.468 0.734 0.367 0.183 0.092 0.046 0.023 0.011 N/Ap

%	bias	(non-weighted	%	difference)

1 0.5 0.25 0.125 0.063 0.031 0.016 0.008 0.004 0.002 0.001 ISOTYPE
IFNg+ 1.9% 0.0% 3.2% 6.0% 0.6% 12.2% 11.5% 17.5% 18.8% 46.7% 10.8% N/Ap
IL2+ 3.4% 0.0% 3.3% 4.4% 5.0% 13.4% 9.4% 19.7% 12.1% 17.2% 18.4% N/Ap
TNF+ 3.7% 0.0% 3.2% 3.9% 5.1% 11.1% 7.5% 24.5% 7.9% 17.9% 10.8% N/Ap

3_Cyt_SUM 3.9% 0.0% 2.9% 3.8% 4.5% 10.4% 6.0% 21.3% 3.3% 14.2% 4.7% N/Ap
IFN+IL2+TNF+ 4.5% 0.0% 5.9% 2.3% 2.3% 14.0% 15.9% 31.4% 28.2% 45.8% 6.0% N/Ap
IFN+IL2+TNF- 2.3% 0.0% 8.7% 9.5% 37.0% 37.0% 200.0% 200.0% 200.0% 200.0% 200.0% N/Ap
IFN+IL2-TNF+ 1.1% 0.0% 1.1% 6.5% 0.3% 12.1% 11.5% 12.7% 17.4% 40.9% 7.9% N/Ap
IFN+IL2-TNF- 2.5% 0.0% 2.6% 16.4% 2.0% 0.7% 5.8% 16.5% 80.9% 87.1% 51.6% N/Ap
IFN-IL2+TNF+ 3.6% 0.0% 2.2% 6.0% 6.6% 14.2% 11.1% 20.9% 11.1% 26.4% 39.4% N/Ap
IFN-IL2+TNF- 13.5% 0.0% 12.6% 5.5% 15.0% 15.0% 100.0% 100.0% 100.0% 100.0% 100.0% N/Ap
IFN-IL2-TNF+ 5.2% 0.0% 3.6% 1.9% 6.9% 8.4% 1.9% 28.3% 6.4% 8.8% 4.1% N/Ap

%	CV	(replicate	precision	for	average	background-subtracted	frequencies)

1 0.5 0.25 0.125 0.063 0.031 0.016 0.008 0.004 0.002 0.001 ISOTYPE
IFNg+ 0.9% 1.6% 2.2% 0.9% 0.4% 9.1% 10.7% 13.6% 27.1% 12.6% 30.5% N/Ap
IL2+ 2.1% 2.4% 1.6% 5.4% 2.2% 3.2% 4.2% 6.4% 14.0% 33.6% 90.7% N/Ap
TNF+ 1.7% 0.5% 1.3% 3.1% 2.3% 2.7% 4.7% 2.4% 15.3% 14.7% 12.8% N/Ap

3_Cyt_SUM 1.5% 0.8% 1.0% 2.9% 2.2% 2.6% 4.3% 3.5% 17.8% 17.2% 25.1% N/Ap
IFN+IL2+TNF+ 2.0% 2.8% 5.0% 6.8% 3.6% 16.7% 17.5% 12.5% 15.8% 12.3% 43.4% N/Ap
IFN+IL2+TNF- 19.7% 7.0% 35.0% 14.9% 50.5% 37.7% #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! N/Ap
IFN+IL2-TNF+ 1.5% 1.5% 2.1% 1.5% 2.4% 6.1% 7.5% 14.7% 33.0% 20.0% 30.3% N/Ap
IFN+IL2-TNF- 5.6% 4.3% 5.5% 9.2% 18.7% 10.6% 12.2% 45.4% 149.8% 53.6% 83.5% N/Ap
IFN-IL2+TNF+ 2.7% 3.2% 1.6% 4.1% 5.4% 5.3% 10.8% 8.1% 13.8% 35.9% 29.4% N/Ap
IFN-IL2+TNF- 8.9% 6.8% 27.9% 39.9% 41.1% 81.7% #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! N/Ap
IFN-IL2-TNF+ 2.1% 1.8% 1.6% 3.7% 3.3% 2.5% 7.8% 2.1% 26.8% 21.6% 27.5% N/Ap

LINEARITY	SUMMARY

1 0.5 0.25 0.125 0.063 0.031 0.016 0.008 0.004 0.002 0.001 ISOTYPE LLOQ LOD
IFNg+ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE FALSE FALSE 0.039 0.000
IL2+ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE FALSE FALSE 0.038 0.000
TNF+ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE 0.027 0.006

3_Cyt_SUM TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE 0.024 0.000
IFN+IL2+TNF+ TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE TRUE FALSE FALSE FALSE 0.053 0.000
IFN+IL2+TNF- TRUE TRUE FALSE TRUE FALSE FALSE #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! FALSE N/Av 0.000
IFN+IL2-TNF+ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE FALSE FALSE FALSE 0.042 0.000
IFN+IL2-TNF- TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE FALSE FALSE FALSE FALSE 0.010 0.000
IFN-IL2+TNF+ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE FALSE FALSE 0.024 0.000
IFN-IL2+TNF- TRUE TRUE TRUE FALSE FALSE FALSE #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! FALSE N/Av 0.000
IFN-IL2-TNF+ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE 0.011 0.008

AVERAGE	FREQUENCIES	(BACKGROUND-SUBTRACTED)

THEORETICAL	BACKGROUND-SUBTRACTED	FREQUENCIES	(based	on	2-fold	dilution	scheme,	starting	with	the	second	dilution)

%	bias	(between	MEASURED	and	THEORETICAL	frequencies)

%	bias	(between	MEASURED	and	THEORETICAL	frequencies)

ASSAY	LINEARITY	(%bias<30%	and	%CV<30%)

50%CV	 30%CV	

Cytokine production was assessed over the course of 37 analytical runs. The cytokine-specific upper and lower limits are depicted and 
represent the average±3STD. 
 
 Post-Staining Stability 

 The average of each functional cytokine signature at each acquisition time point depicted in A. %Non-weighted Difference relative to baseline 
(immediate acquisition) depicted in B.  
	

A	 B	STABILITY	SUMMARY	-	L205
IFNg+ IL2+ TNF+ 3_Cyt_SUM IFN+IL2+TNF+ IFN+IL2+TNF- IFN+IL2-TNF+ IFN+IL2-TNF- IFN-IL2+TNF+ IFN-IL2+TNF- IFN-IL2-TNF+

0h CMV	pp65 AVERAGE 0.066 0.027 0.079 0.084 0.025 0.001 0.034 0.006 0.002 0 0.017
16h CMV	pp65 AVERAGE 0.074 0.03 0.086 0.091 0.025 0.001 0.043 0.005 0.005 0 0.013
20h CMV	pp65 AVERAGE 0.065 0.022 0.073 0.078 0.019 0.001 0.039 0.006 0.003 0 0.011
24h CMV	pp65 AVERAGE 0.07 0.027 0.079 0.085 0.024 0.001 0.039 0.005 0.003 0 0.013

IFNg+ IL2+ TNF+ 3_Cyt_SUM IFN+IL2+TNF+ IFN+IL2+TNF- IFN+IL2-TNF+ IFN+IL2-TNF- IFN-IL2+TNF+ IFN-IL2+TNF- IFN-IL2-TNF+
0h SEB AVERAGE 9.909 8.978 23.221 24.382 3 0.075 6.12 0.705 5.52 0.38 8.565
16h SEB AVERAGE 9.882 9.057 23.888 24.915 3.053 0.066 6.126 0.627 5.606 0.338 9.112
20h SEB AVERAGE 9.774 9.036 23.619 24.678 3.019 0.071 6.036 0.644 5.592 0.352 8.967
24h SEB AVERAGE 9.837 8.917 23.453 24.548 2.999 0.072 6.126 0.655 5.501 0.343 8.863

IFNg+ IL2+ TNF+ 3_Cyt_SUM IFN+IL2+TNF+ IFN+IL2+TNF- IFN+IL2-TNF+ IFN+IL2-TNF- IFN-IL2+TNF+ IFN-IL2+TNF- IFN-IL2-TNF+
0h+2hRT CMV	pp65 AVERAGE 0.081 0.033 0.095 0.101 0.028 0.001 0.048 0.005 0.004 0.001 0.016
16h+2hRT CMV	pp65 AVERAGE 0.068 0.029 0.084 0.088 0.024 0 0.041 0.004 0.005 0 0.015
20h+2hRT CMV	pp65 AVERAGE 0.065 0.028 0.088 0.087 0.023 0.001 0.042 0 0.004 0 0.018
24h+2hRT CMV	pp65 AVERAGE 0.079 0.025 0.083 0.09 0.021 0.001 0.051 0.006 0.004 0 0.007

IFNg+ IL2+ TNF+ 3_Cyt_SUM IFN+IL2+TNF+ IFN+IL2+TNF- IFN+IL2-TNF+ IFN+IL2-TNF- IFN-IL2+TNF+ IFN-IL2+TNF- IFN-IL2-TNF+
0h+2hRT SEB AVERAGE 9.753 8.745 23.323 24.417 2.926 0.068 6.096 0.664 5.419 0.333 8.915
16h+2hRT SEB AVERAGE 9.637 8.847 23.921 24.849 2.889 0.056 6.12 0.581 5.616 0.289 9.313
20h+2hRT SEB AVERAGE 9.664 8.716 23.589 24.58 2.925 0.059 6.067 0.609 5.432 0.298 9.198
24h+2hRT SEB AVERAGE 9.748 8.503 23.551 24.576 2.84 0.071 6.203 0.639 5.325 0.27 9.219

Non-weighted	%	difference	(compared	to	first	time	point	acquired:	0h	or	0h+2hRT)
IFNg+ IL2+ TNF+ 3_Cyt_SUM IFN+IL2+TNF+ IFN+IL2+TNF- IFN+IL2-TNF+ IFN+IL2-TNF- IFN-IL2+TNF+ IFN-IL2+TNF- IFN-IL2-TNF+

0h CMV	pp65 AVERAGE 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% #DIV/0! 0.0%
16h CMV	pp65 AVERAGE 11.4% 10.5% 8.5% 8.0% 0.0% 0.0% 23.4% 18.2% 85.7% #DIV/0! 26.7%
20h CMV	pp65 AVERAGE 1.5% 20.4% 7.9% 7.4% 27.3% 0.0% 13.7% 0.0% 40.0% #DIV/0! 42.9%
24h CMV	pp65 AVERAGE 5.9% 0.0% 0.0% 1.2% 4.1% 0.0% 13.7% 18.2% 40.0% #DIV/0! 26.7%

IFNg+ IL2+ TNF+ 3_Cyt_SUM IFN+IL2+TNF+ IFN+IL2+TNF- IFN+IL2-TNF+ IFN+IL2-TNF- IFN-IL2+TNF+ IFN-IL2+TNF- IFN-IL2-TNF+
0h SEB AVERAGE 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
16h SEB AVERAGE 0.3% 0.9% 2.8% 2.2% 1.8% 12.8% 0.1% 11.7% 1.5% 11.7% 6.2%
20h SEB AVERAGE 1.4% 0.6% 1.7% 1.2% 0.6% 5.5% 1.4% 9.0% 1.3% 7.7% 4.6%
24h SEB AVERAGE 0.7% 0.7% 1.0% 0.7% 0.0% 4.1% 0.1% 7.4% 0.3% 10.2% 3.4%

IFNg+ IL2+ TNF+ 3_Cyt_SUM IFN+IL2+TNF+ IFN+IL2+TNF- IFN+IL2-TNF+ IFN+IL2-TNF- IFN-IL2+TNF+ IFN-IL2+TNF- IFN-IL2-TNF+
0h+2hRT CMV	pp65 AVERAGE 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
16h+2hRT CMV	pp65 AVERAGE 17.4% 12.9% 12.3% 13.8% 15.4% 200.0% 15.7% 22.2% 22.2% 200.0% 6.5%
20h+2hRT CMV	pp65 AVERAGE 21.9% 16.4% 7.7% 14.9% 19.6% 0.0% 13.3% 100.0% 0.0% 100.0% 11.8%
24h+2hRT CMV	pp65 AVERAGE 2.5% 27.6% 13.5% 11.5% 28.6% 0.0% 6.1% 18.2% 0.0% 100.0% 78.3%

IFNg+ IL2+ TNF+ 3_Cyt_SUM IFN+IL2+TNF+ IFN+IL2+TNF- IFN+IL2-TNF+ IFN+IL2-TNF- IFN-IL2+TNF+ IFN-IL2+TNF- IFN-IL2-TNF+
0h+2hRT SEB AVERAGE 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
16h+2hRT SEB AVERAGE 1.2% 1.2% 2.5% 1.8% 1.3% 19.4% 0.4% 13.3% 3.6% 14.1% 4.4%
20h+2hRT SEB AVERAGE 0.9% 0.3% 1.1% 0.7% 0.0% 14.2% 0.5% 8.6% 0.2% 11.1% 3.1%
24h+2hRT SEB AVERAGE 0.1% 2.8% 1.0% 0.6% 3.0% 4.3% 1.7% 3.8% 1.7% 20.9% 3.4%

STABILITY	SUMMARY	-	L205
IFNg+ IL2+ TNF+ 3_Cyt_SUM IFN+IL2+TNF+ IFN+IL2+TNF- IFN+IL2-TNF+ IFN+IL2-TNF- IFN-IL2+TNF+ IFN-IL2+TNF- IFN-IL2-TNF+

0h CMV	pp65 AVERAGE 0.066 0.027 0.079 0.084 0.025 0.001 0.034 0.006 0.002 0 0.017
16h CMV	pp65 AVERAGE 0.074 0.03 0.086 0.091 0.025 0.001 0.043 0.005 0.005 0 0.013
20h CMV	pp65 AVERAGE 0.065 0.022 0.073 0.078 0.019 0.001 0.039 0.006 0.003 0 0.011
24h CMV	pp65 AVERAGE 0.07 0.027 0.079 0.085 0.024 0.001 0.039 0.005 0.003 0 0.013

IFNg+ IL2+ TNF+ 3_Cyt_SUM IFN+IL2+TNF+ IFN+IL2+TNF- IFN+IL2-TNF+ IFN+IL2-TNF- IFN-IL2+TNF+ IFN-IL2+TNF- IFN-IL2-TNF+
0h SEB AVERAGE 9.909 8.978 23.221 24.382 3 0.075 6.12 0.705 5.52 0.38 8.565
16h SEB AVERAGE 9.882 9.057 23.888 24.915 3.053 0.066 6.126 0.627 5.606 0.338 9.112
20h SEB AVERAGE 9.774 9.036 23.619 24.678 3.019 0.071 6.036 0.644 5.592 0.352 8.967
24h SEB AVERAGE 9.837 8.917 23.453 24.548 2.999 0.072 6.126 0.655 5.501 0.343 8.863

IFNg+ IL2+ TNF+ 3_Cyt_SUM IFN+IL2+TNF+ IFN+IL2+TNF- IFN+IL2-TNF+ IFN+IL2-TNF- IFN-IL2+TNF+ IFN-IL2+TNF- IFN-IL2-TNF+
0h+2hRT CMV	pp65 AVERAGE 0.081 0.033 0.095 0.101 0.028 0.001 0.048 0.005 0.004 0.001 0.016
16h+2hRT CMV	pp65 AVERAGE 0.068 0.029 0.084 0.088 0.024 0 0.041 0.004 0.005 0 0.015
20h+2hRT CMV	pp65 AVERAGE 0.065 0.028 0.088 0.087 0.023 0.001 0.042 0 0.004 0 0.018
24h+2hRT CMV	pp65 AVERAGE 0.079 0.025 0.083 0.09 0.021 0.001 0.051 0.006 0.004 0 0.007

IFNg+ IL2+ TNF+ 3_Cyt_SUM IFN+IL2+TNF+ IFN+IL2+TNF- IFN+IL2-TNF+ IFN+IL2-TNF- IFN-IL2+TNF+ IFN-IL2+TNF- IFN-IL2-TNF+
0h+2hRT SEB AVERAGE 9.753 8.745 23.323 24.417 2.926 0.068 6.096 0.664 5.419 0.333 8.915
16h+2hRT SEB AVERAGE 9.637 8.847 23.921 24.849 2.889 0.056 6.12 0.581 5.616 0.289 9.313
20h+2hRT SEB AVERAGE 9.664 8.716 23.589 24.58 2.925 0.059 6.067 0.609 5.432 0.298 9.198
24h+2hRT SEB AVERAGE 9.748 8.503 23.551 24.576 2.84 0.071 6.203 0.639 5.325 0.27 9.219

Non-weighted	%	difference	(compared	to	first	time	point	acquired:	0h	or	0h+2hRT)
IFNg+ IL2+ TNF+ 3_Cyt_SUM IFN+IL2+TNF+ IFN+IL2+TNF- IFN+IL2-TNF+ IFN+IL2-TNF- IFN-IL2+TNF+ IFN-IL2+TNF- IFN-IL2-TNF+

0h CMV	pp65 AVERAGE 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% #DIV/0! 0.0%
16h CMV	pp65 AVERAGE 11.4% 10.5% 8.5% 8.0% 0.0% 0.0% 23.4% 18.2% 85.7% #DIV/0! 26.7%
20h CMV	pp65 AVERAGE 1.5% 20.4% 7.9% 7.4% 27.3% 0.0% 13.7% 0.0% 40.0% #DIV/0! 42.9%
24h CMV	pp65 AVERAGE 5.9% 0.0% 0.0% 1.2% 4.1% 0.0% 13.7% 18.2% 40.0% #DIV/0! 26.7%

IFNg+ IL2+ TNF+ 3_Cyt_SUM IFN+IL2+TNF+ IFN+IL2+TNF- IFN+IL2-TNF+ IFN+IL2-TNF- IFN-IL2+TNF+ IFN-IL2+TNF- IFN-IL2-TNF+
0h SEB AVERAGE 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
16h SEB AVERAGE 0.3% 0.9% 2.8% 2.2% 1.8% 12.8% 0.1% 11.7% 1.5% 11.7% 6.2%
20h SEB AVERAGE 1.4% 0.6% 1.7% 1.2% 0.6% 5.5% 1.4% 9.0% 1.3% 7.7% 4.6%
24h SEB AVERAGE 0.7% 0.7% 1.0% 0.7% 0.0% 4.1% 0.1% 7.4% 0.3% 10.2% 3.4%

IFNg+ IL2+ TNF+ 3_Cyt_SUM IFN+IL2+TNF+ IFN+IL2+TNF- IFN+IL2-TNF+ IFN+IL2-TNF- IFN-IL2+TNF+ IFN-IL2+TNF- IFN-IL2-TNF+
0h+2hRT CMV	pp65 AVERAGE 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
16h+2hRT CMV	pp65 AVERAGE 17.4% 12.9% 12.3% 13.8% 15.4% 200.0% 15.7% 22.2% 22.2% 200.0% 6.5%
20h+2hRT CMV	pp65 AVERAGE 21.9% 16.4% 7.7% 14.9% 19.6% 0.0% 13.3% 100.0% 0.0% 100.0% 11.8%
24h+2hRT CMV	pp65 AVERAGE 2.5% 27.6% 13.5% 11.5% 28.6% 0.0% 6.1% 18.2% 0.0% 100.0% 78.3%

IFNg+ IL2+ TNF+ 3_Cyt_SUM IFN+IL2+TNF+ IFN+IL2+TNF- IFN+IL2-TNF+ IFN+IL2-TNF- IFN-IL2+TNF+ IFN-IL2+TNF- IFN-IL2-TNF+
0h+2hRT SEB AVERAGE 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
16h+2hRT SEB AVERAGE 1.2% 1.2% 2.5% 1.8% 1.3% 19.4% 0.4% 13.3% 3.6% 14.1% 4.4%
20h+2hRT SEB AVERAGE 0.9% 0.3% 1.1% 0.7% 0.0% 14.2% 0.5% 8.6% 0.2% 11.1% 3.1%
24h+2hRT SEB AVERAGE 0.1% 2.8% 1.0% 0.6% 3.0% 4.3% 1.7% 3.8% 1.7% 20.9% 3.4%


