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which holds that one should start with a hypothesis and work their way 

to’mechanistic’ facts by the conclusion of the paper. We certainly want 

to focus on hypotheses and mechanisms, but thorough observation 

and analysis must come �rst. Hypotheses are only worth having as 

additional data accumulates. I’m biassed, but I believe the modern 

form of Systems Immunology began in 2008–2009, with a relatively 

concurrent publication by me titled “A Prescription for Human 

Immunology” and the �rst data papers by Sekaly and Pulendran, 

where both groups used gene array data and other data to analyse 

Yellow Fever Vaccine responses. �e common thread running through 

them all was that we required new methods to human immunology, 

because so much of what we do in mice can’t be replicated in humans. 

We also wanted data that wasn’t reliant on what we know about mouse 

immunology, because numerous failed translational e�orts have shown 

that the mouse isn’t a good predictor of human outcomes [1]. 

Also, because vaccination reactions activate the immune system 
extensively and are relatively straightforward to initiate, at least part 

of the way ahead was to look closely at vaccine responses. But �rst, 

some terminology and the big picture. I believe that the success of a 

systems approach to a problem is determined by how well the data 

collected captures the system’s most signi�cant features. Early systems 

research focused on signalling pathways in yeast, which makes sense 

for a single cell organism because cells may be conceived of as separate 

entities. As though they were uniform entities the immune system, 

on the other hand, is far more complicated, with numerous cell types 

and subsets, as well as variances in activation states. Furthermore, 

these cells communicate with one another via a variety of cytokines 

[2]. Also, diverse antigen receptor repertoires are formed as a result of 

experience. Fortunately, we now have advanced tools for phenotyping 

di�erent cell types and quantifying the majority of cytokines. As 

well as new approaches for analysing the TCR and BCR repertoires. 

Importantly, this can be done at the single-cell level, which is useful 

for separating what distinct subpopulations are doing from the 

aggregate. �e di�erent tissues and organs where immune cells grow 

and mount responses are far less accessible in humans, but there has 

been signi�cant progress recently in this area as well [3]. 
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