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WHAT IS HEALTHY IMMUNE DEVELOPMENT IN HUMANS?

LIMITED INFLAMMATORY RESPONSES 

TO COLONIZING MICROBES



BORN IMMUNE COHORT (2016- )

CB 1wk 4wk 12wk 5mo 12mo 18mo 24mo 30mo

SWEDEN

n=584

Olin, et al, Cell, 2018

Pou et al, Nature Medicine, 2019

Henrick et al, Cell, 2021

Olin et al, Allergy, 2022

Brodin P, Science, 2022

6yrs…



SYSTEMIC CYTOKINE RESPONSES AFTER BIRTH

Aron Arzoomand M.D, PhD-student

”A SEEDING REACTION”

Nterm=150, Npreterm=84

2200 blood samples (100L/sample)

384 plasma proteins



DETERMINANTS OF STRONG SEEDING REACTIONS



PIONEER MICROBES CORRELATE WITH VARIABLE SEEDING REACTIONS

Arzoomand, et al, Science, 2026



INDIVIDUAL MICROBES AND THEIR ASSOCIATIONS WITH DISEASE

2017 2016



A ”LEAKY GUT” AND SYSTEMIC MICROBIAL EXPOSURES 1ST WEEK OF LIFE



A ”LEAKY GUT” AND SYSTEMIC MICROBIAL EXPOSURES 1ST WEEK OF LIFE

Arzoomand, et al, Science, 2026



ADAPTIVE IMMUNE RESPONSES FOLLOWING VARIABLE SEEDING REACTIONS

Arzoomand, et al, Science, 2026



IMMUNE CELL FUNCTIONAL DEVELOPMENT – MINIATURIZED WHOLE BLOOD CULTURES

Arzoomand, et al, Science, 2026



IMMUNE CELL FUNCTIONAL DEVELOPMENT – MINIATURIZED WHOLE BLOOD CULTURES

Arzoomand, et al, Science, 2026



IMMUNE CELL FUNCTIONAL DEVELOPMENT – MINIATURIZED WHOLE BLOOD CULTURES

Arzoomand, et al, Science, 2026



ADAPTIVE IMMUNE RESPONSES

INNATE CELL MATURATION

”THE SEEDING REACTION”

MICROBIAL 
INOCULUM

RISK OF FUTURE IMMUNE-MEDIATED DISEASE?

Arzoomand, et al, Science, 2026



IMMUNE DEVELOPMENT - A CHAIN OF EVENTS

FIRST DAYS OF LIFE FIRST MONTHS FIRST 3 YEARS



Bode, et al, Glycobiology, 2012

BENEFICIAL MICROBES - BIFIDOBACTERIA



PROMOTING HEALTHY IMMUNE-MICROBE INTERACTIONS

Henrick et al, Cell, 2021

B. Infantis



Henrick et al, Cell, 2021



IMMUNE DEVELOPMENT – OPTIMIZING FORMULA FEEDING

Chen, et al, MedRxiv, 2026
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