








PIPELINES OVERVIEW
AND DETAILS



Strategies



Features analysis



Free tools

openCyto

PCA, viSNE, 
ACCENSE…

RchyOptimyx, 
FloReMi, cydar

Citrus

MeV

SPADE, 

FlowSOM, 
PhenoGraph…



Pipeline (one sample)

Compensate
Transform

Normalize
channels

Label
clusters

Extract features
Validate
clusters

Reduce
dimensions

Gate
Clusterize

strength = weakest step

Internal
scaling?

Interpret Science
Statistics



Pipeline (multi-samples)

Compensate
Transform

Normalize
channels

Label
clusters

Extract features
Validate
clusters

Reduce
dimensions

Gate
Clusterize

Interpret Science
Statistics

numerical label
concatenate

stochastic



Pipeline (multi-samples)

Compensate
Transform

Normalize
channels

Label
clusters

Extract features
Validate
clusters

Reduce
dimensions

Gate
Clusterize

Interpret Science
Statistics

numerical label
concatenate

stochastic



TRANSFORMATIONS:
ASINH VS BI-EXP



Transformation parameters

Moore WA, Parks DR. Cytometry A. 2012

influences

shape,

ie modeling

influences

relative

density

http://www.ncbi.nlm.nih.gov/pubmed/22411901


logicle vs asinh

Moore WA, Parks DR. Cytometry A. 2012

identical

shape

similar

relative

density

asinh with flowCore

http://www.ncbi.nlm.nih.gov/pubmed/22411901


logicle vs asinh

one coefficient

available in Excel ;-)



NORMALIZATION DIFFICULTIES



Normalisation, scaling…



Normalisation, scaling…



PERCENTAGES ANALYSIS



MeV capabilities



Analysis Pipeline

Adjust

• Log2 transform (or asinh)

• Center each row

• Filter rows

Explore

• Unsupervised analysis: HClustering, PCA

• Identify sample outliers

• Remove/mute sample outliers

Identify

• Supervised analysis: statistical methods

• Identify difference between groups

• Ignore small differences



Adjust

• Percentages are 
usually displayed in a 
log scale

• some MFI also

• Luminex concentr.

• Centering focus on 
differences between
groups within
populations



Log2 properties

• log2 is proportional to log10

• 1 qRT-PCR cycle ~ x 2

• ratio => addition
x 2 => + 1

• is symmetric: +100% =  x 2 = +1
- 50% =  / 2 = -1

• stabilizes the dispersion

• log2( a / b ) = log2( a ) - log2( b )



Statistics

• Important, Unavoidable

• Abusive or abused
» Statistics does not tell us whether we are right.

It tells us the chances of being wrong.

• Point Of Significance in Nat. Meth.
» http://mkweb.bcgsc.ca/pointsofsignificance/

» http://blogs.nature.com/methagora/2013/08/giving_stati
stics_the_attention_it_deserves.html

http://mkweb.bcgsc.ca/pointsofsignificance/
http://blogs.nature.com/methagora/2013/08/giving_statistics_the_attention_it_deserves.html


Statistical trade-offs

importance
effect size

significance
P-value

raw
P-value

corrected
P-value

Volcano Plot

report important
and significant

False Discovery Rate

correct
multiple tests



FC vs P: Volcano plot

Volcano Plots in Analyzing Differential Expressions with mRNA Microarrays

Wentian Li

log fold change
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P-value not
significant

Difference not
important

important
and

significant

http://arxiv.org/pdf/1103.3434.pdf


http://mkweb.bcgsc.ca/pointsofsignificance/

Nat. Methods

More about multiple testing

http://mkweb.bcgsc.ca/pointsofsignificance/


What is "significance"?

• Statistical significance is not the same as 
practical importance.

• P-value does not tell whether the result is of a 
practical importance.

• Statistics does not tell us whether we are 
right. It tells us the chances of being wrong.

• Any particular threshold for declaring 
significance is arbitrary.

A Difference, to Be a Difference, Must Make a Difference

Gertrude Stein



Difference threshold
important

and
significant



CLUSTERING ALGORITHMS
IN CYTOFKIT



ClusterX



Phenograph



Résumé

• ClusterX
• recherche de sommets et de montagnes

• Rodriguez et Laio Science 2014

• Phenograph
• recherche de groupes dans les réseaux sociaux

• Levine et al. Cell 2015 Web

• FlowSOM
• déformation d'une grille pour l'adapter aux données

• van Gassen et al. Cyto A 2015 Web

https://www.ncbi.nlm.nih.gov/pubmed/24970081
https://www.ncbi.nlm.nih.gov/pubmed/26095251
https://dpeerlab.github.io/dpeerlab-website/phenograph.html
https://www.ncbi.nlm.nih.gov/pubmed/25573116
https://github.com/SofieVG/FlowSOM

