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[bookmark: introduction][bookmark: _Toc170824940]Introduction
The PamGene assays measure kinase activity in cell and tissue lysates by measuring the phosphorylation of peptide representations of kinase targets/ substrates (referred hereafter as phosphosites) that are immobilized on the PamChip® microarrays. The active kinases in the sample lysates will phosphorylate their target on the array. Generic fluorescent labeled antibodies that recognize phosphorylated residues are used to visualize the phosphorylation. There are two types of PamChip® microarrays; one has 196 protein tyrosine kinase (PTK) and the other 144 serine/threonine kinase (STK) phosphosites. The supplement to this report can be found as 02_ReportSupplement.docx, hereafter referred to as Supplement.
[bookmark: study-information][bookmark: _Toc170824941]Study Information
[bookmark: results]Project aim:
Investigation of kinase activity modulation in an X pathway of various immune cell types, such as monocytes and macrophages, upon stimulation with a small molecule agonist for various time points.
In this study cell type “A” was investigated.
Experiment set-up and Annotations: 4 conditions, n=3 biological replicates per condition
	[bookmark: _Hlk170303789]Replicate
	Barcode (STK/PTK)
	Row
	Test Condition
	Test Condition_annot

	n1 to n6
	PamChip 1, 2, 3, 4, 5, 6
  
	1
	Control
	Control

	
	
	2
	T1
	T1 10 min

	
	
	3
	T2
	T2 30 min

	
	
	4
	T3
	T3 60 min


Data analysis and comparisons:
[bookmark: _Hlk165901676]Combat batch correction was applied to correct any run and replicate effects, since the design was balanced.
Notation used: T vs C means Test vs Control, Ratio of T/C; Values > 0 mean increased phosphorylation or kinase activity in T compared to C; Values < 0 mean lower phosphorylation or kinase activity in T compared to C. We recommend replicates of n=3+ per test condition for cell line experiments and n=6+ per test condition for in vivo models or primary cells. Comparisons with replicates of n<3 per group should be considered as a preliminary or trend analysis rather than biologically conclusive results.
All possible comparisons were performed.
	Comparisons

	 T1 vs C
	 T2 vs T1
	T3 vs T2

	 T2 vs C
	 T3 vs T1
	

	 T3 vs C
	
	





[bookmark: _Toc170824942]Results
[bookmark: basic-processing][bookmark: _Toc170824943]Basic processing
As a first data analysis step, the quality of the dataset is assessed based on PamGene’s QC criteria for signal strength, number of peptides and the replicate variation. The data quality can either be “good” (i.e., green flag [image: img/green_10.png], “fair” (i.e., orange flag, [image: img/orange_10.png]) or “poor” (i.e., red flag, [image: img/red_10.png]). The quality scores serve to assess the reliability of the data. Further details about the definition of QC flags and how they are applied to the data are provided in Supplement section 2.2.2.
In this study, the PTK and STK QC flag was “good”, [image: img/green_10.png], (See Supplement).

[bookmark: phosphosite-analysis][bookmark: _Toc170824944]Phosphosite Analysis
Next, differentially phosphorylated phosphosites between conditions are identified using T-tests or ANOVA-Dunnett test. The signal per phosphosite is the result of the phosphorylation by one or more kinases. This information is useful to place the Upstream Kinase Analysis (UKA) in context and shows the overall trend and direction of the treatment or condition effect, as well as the effect size. When the peptide-level data is not significant (<8 significant phosphosites per assay type, per comparison), we consider UKA to be a preliminary or trend analysis that needs further exploration, perhaps with increased number of replicates. See also Supplement section 2.3. The table below shows the statistical analysis for each comparison.
Table 1: Phosphosite Analysis
	Assay Type
	PTK
	STK

	Comparisons
	Up
	Down
	Up
	Down

	MT vs C T1 vs Controla
	
	
	
	

	MT vs C T2 vs Controla
	
	
	
	

	MT vs C T3 vs Controla
	91
	0
	63
	0

	MT vs T1 T2 vs T1a
	
	
	
	

	MT vs T1 T3 vs T1a
	
	
	
	

	MT vs T2 T3 vs T2a
	
	
	
	

	aSignificance was obtained using a one-way ANOVA followed by a post-hoc Dunnett's test, p<0.05


Corresponding volcano plots can be found in Supplement section 2.3.
MT: Multiple Treatment; T1, T2, T3, see annotation Table
*Only one modified result row is shown

[bookmark: upstream-kinase-analysis][bookmark: _Toc170824945]Upstream Kinase Analysis
Each kinase phosphorylates multiple phosphosites on the PamChip. To address which kinases are responsible for the phosphorylation differences between conditions, we perform an Upstream Kinase Analysis, explained in Supplement section 2.4. UKA uses sets of phosphosites, which are linked to each kinase to predict differential kinase activity. The main results from UKA, the top 10 kinases above the default threshold (Kinase Score > 1.3) are shown in the Table below. For details refer to Supplement 2.4.
Table 2: Kinase Analysis
	Assay Type
	PTK
	STK

	Comparisons
	Up
	Down
	Up
	Down

	MT - T1 vs C
	
	
	
	

	MT - T2 vs C
	
	
	
	

	MT - T3 vs C
	BLK, LYN, LCK, MAP2K2, ERBB3, MATK, HCK, ROS1, MAP2K1, MST1R
	
	AKT1, NPR1, RPS6KA1, PRKCZ, RAF1, PRKAA1, SGK1, AKT2, PRKCD, PRKCQ
	

	MT - T2 vs T1
	
	
	
	

	MT - T3 vs T1
	
	
	
	

	MT - T3 vs T2
	
	
	
	


The kinome tree overview, as well as numerical data and score plots can be found in Supplement section 2.4.
[bookmark: conclusions][bookmark: _Toc170824946]Conclusions
Example (Generic):
There is significant activation of kinases after 1 hour treatment with the agonist in immune cell type “A”. 
The overlaps across comparisons can be looked into using Venny (See Supplement).
Further insights into pathway analysis and networks could be interesting (See Supplement).
Free online tutorials for publicly available pathway analysis tools are provided here: https://pamgene.com/ps12/.
To validate results, refer to the guideline in the Report Supplement Section 3.
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