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What is Vitamin D?

Carlberg & Velleuer, Biochem Pharmacol 2022



How Does Vitamin D work?

Carlberg & Velleuer, Nutrients 2024

Vitamin D acts as a 
molecular switch 
regulating more than 
1.000 genes.



Epigenetic Programming of Immune Cells by Vitamin D 

Carlberg & Velleuer, Nutrients 2024

During hematopoiesis 
vitamin D and its 
receptor VDR trigger 
the differentiation of 
myeloid cells like 
monocytes.



How Do We Investigate the In Vivo Function of Vitamin D?

47 participants recruited

Started in November 2023

Funded by NCN, OPUS25

In vitro

In vivo

In silico



Individual’s Vitamin D Response Index:
Personalized Supplementation

Carlberg & Mycko, Cells 2023



The Molecular Story of Life: Genome, Epigenome and Environment

• Genetics and epigenetics 
influence life from conception 
to old age.

• While genetic predispositions 
play a role, most disease risks 
are shaped by environmental 
factors, which are largely driven 
by lifestyle choices.

• This means that, to a significant 
extent, we have the power to 
maintain our health and reduce 
the risk of common diseases 
through conscious lifestyle 
decisions.20%                   80%

Carlberg et al., Aging 2024



This figure illustrates the difference between 
chronological and biological age, highlighting how 
lifestyle factors such as diet, physical activity, and 
quality can influence the rate of biological aging.

Interindividual Variation in Biological Aging

Carlberg et al., unpublished



Molecular Understanding of Healthy Aging

NCDs = non-
communicable 
diseases



Intervention Study Planned by the Healthy Aging Think & Do Tank



Which Nutrients Should Be Used
in Longitudinal Healthy Aging Interventions?

This figure was created by the help of artificial intelligence (AI).



Thank you

Carsten Carlberg       c.carlberg@pan.olsztyn.pl



Linking research with teaching
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