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How the 
immune 
system works!?
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What is our understanding of the immune system 
func3onality and stability? 
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Is this how it works?

Really?
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What do we really know?

What can we learn with 
the recent technologies?
• We can study only limited number of “vectors” 

in a mul6dimensional system.

• Computa6onal power limits number of 
ques6on we can ask.

• Financial resources & analyses costs limit 
amount of data we can acquire.

• Sampling protocols limit number and type of 
samples we can collect. 

• Low processing protocols efficacy increases 
necessary volumes/sizes of samples.
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Our science is as good 
as our samples
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Why do we 
need high 
quality 
samples?
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…because we 
need high-
quality data
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“Signal 
vs

noise ra.o”

IDEAL DATA
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“Signal 
vs

noise ra.o”

REAL DATA
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“Signal 
vs

noise ra.o”

BAD DATA
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Wandering of 
a sample
cradle to paper

Created with BioRender.com
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Sources of noise 
in sampling

• Blood sample collec9on
⨁ Hospital personnel, nurse (OPERATOR)
⨁ Transporta9on 9me and condi9ons

• Sample processing & storage 
⨁ Lab personnel (OPERATOR)
⨁ Lab equipment
⨁ Storage 9me

• Sample processing and final analyses
± Lab personnel/Automa9on
⨁Lab equipment
⨁Storage 9me

14

Sources of noise 
in sampling

• Blood sample collec9on
⨁ Hospital personnel, nurse (OPERATOR)
⨁ Transporta9on 9me and condi9ons

• Sample processing & storage 
⨁ Lab personnel (OPERATOR)
⨁ Lab equipment
⨁ Storage 9me

• Sample processing and final analyses
± Lab personnel/Automa9on
⨁Lab equipment
⨁Storage 9me

15

Iden4fied problems

Sampling & processing protocols 
are 

tooooooooo long

Too many steps and operators
= 

LOW THROUGHPUT
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The solu7on:
skip the 
unnecessary steps

• Minimize (me between sampling and 
cryogenic preserva(on

• Postpone sample processing for 
months or 1+ years

• Minimize number of opera(ons

• Minimize human errors
• Increase throughput

Solu%on: skip unnecessary

Minimize 9me between sampling and 
cryogenic preserva9on

Minimize number of opera9on

Minimize human errors
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How much 
blood is really 
needed?
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Math 
homework
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How many cells do we need?
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How many cells do we need?

Reverse approach:
What is our target number of cells per acquisi:on? 

• Single cell Sequencing (scSEQ): 2.000 – 20.000

• Standard flow cytometry (FCM): 50.000 – 100.000

• Rare events with flow cytometry (rare FCM): 10.000.000 - 100.000.000
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Modelling: number of cells * efficacy
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How many cells 
do we loose?
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Tooooo many 
>;oD
>;oP
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Cell losses / casual7es:
factors to consider:

• Centrifuga(on and washing
• RCF speed and centrifuge
• Aspira(on vs. decanta(on
• Buffers’ composi(on

• Sample’s status quo
• Viability
• Fixa(on status

• Cell types composi(on
• Operator knowledge
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The same RCF is not the same RCF???

VS.
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RCF is 
linear to 
the 
distance 
from the 
center of a 
centrifuge

27

…but the 
7me to 
travel to 
the bo9om 
of the tube 
is NOT
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Whole blood | VS | PBMCs
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Created with BioRender.com
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Created with BioRender.com
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High-
throughput 
sampling
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Using power of

Simplified sampling
+

Batch processing
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Created with BioRender.com
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Stefan Reitzner:
Endurance vs strength

olympic athletes and 
world championship level
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How many samples can you collect per day?
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900 samples
• Loca(on: Bosön, Lidingö, Sweden

• Subjects: 12 (mar(al arts)
• Time: 1 day
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1500 samples
• Loca6on: Kaunas, Lithuania
• Subjects: 20

• endurance: marathon, long distance, pentathlon, swimming, biking
• strength: olympic weightli8ing, powerli8ing, bodybuilding

• Time: 2 days
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What are the 
keystones?
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41

Hi-Tech!?
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Where are 
we now?

• Standardized blood volumes for each type of sample

• No leVovers: PAXgene or Stabiliser samples can be frozen 
from pellets aVer plasma extrac(on.
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Simple set of samples 
but powerful analyses
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IMMUNE CELL FUNCTIONAL DEVELOPMENT

B/T lymphocytes – Naïve! (T cell memory cells at adult frequency by 18-24 months).

Cord blood Neutrophils – impaired chemotaxis and acute granulopoiesis. Adult level ROS and phagocytosis.
Carr R. Br J Hematology, 2000

Cord blood Monocytes – Impaired cytokine responses and antigen presentation
Krow-Lucal et al, Blood, 2014 & De Kleer et al, Frontiers in Immunology, 2014

Cord blood DCs – Impaired cytokine responses and antigen presentation
De Kleer et al, Frontiers in Immunology, 2014
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IMMUNE CELL FUNCTIONAL DEVELOPMENT

3h whole blood cultures

(1:1 stim. media)
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Method development: Jaromir Mikes, Tadepally Lakshmikanth, Jun Wang

150µL
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IMMUNE CELL FUNCTIONAL DEVELOPMENT

Method development: Jaromir Mikes, Tadepally Lakshmikanth, Jun Wang

Clear all RBC
Remove 70-80% of Neutrophils
Minimal stress to cells
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IMMUNE CELL FUNCTIONAL DEVELOPMENT

Single-cell protein (n=66) expression

Analyze cytokines released into the supernatant

Targeted single-cell mRNA-seq.
(494 immune response genes) 

Method development: Jaromir Mikes, Tadepally Lakshmikanth, Jun Wang
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IMMUNE CELL FUNCTIONAL DEVELOPMENT

Exp: Jaromir Mikes, Tadepally Lakshmikanth, Jun Wang. Data analysis: Lucie Rodriguez

Monocyte
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IMMUNE CELL FUNCTIONAL DEVELOPMENT

Exp: Jaromir Mikes, Tadepally Lakshmikanth, Jun Wang. Data analysis: Lucie Rodriguez

Monocyte
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Why do we do it?

54



01/11/2023

14

…because :mely, precise, and sophis:cated analyses
can make the difference between death and life

hOps://www.theacquiregroup.com.au/sense-of-purpose-happy-life/
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Recent and “soon-to-come” op4ons

Whole blood 
processing kit

DrySTR (coming)

WB-STIM (coming)
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