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Epigenetic profile in newborns

Impact of air pollution to genome in newborns

The study of differentially gene expression and epigenetics changes in newborns born 
in different localities in the Czech Republic, characterized mainly by different level of air 

pollution.

Does the different profile of whole-genome expression is observed 
in the newborns from different regions?

How many and which genes are differentially expressed?

Can we observe a methylation pattern in these samples?

How many and which DNA sites are hypo or hypermethylated?

3) Is there any connection with differentially expressed 
miRNAs?




Molecular-epidemiology on newborns

Karvina 
--> RNA (~ 100 samples)
Gene expression profile

2013/2014 (G-NEW)

Ceske Budejovice
--> RNA (~ 120 samples)
Gene expression profile

Most
--> DNA (30 samples)
Genome-wide methylation
MiRNA expression

2016/2017 (QUALITAS)

Ceske Budejovice
--> DNA (30 samples)
Genome-wide methylation
MiRNA expresion

Karvina
--> DNA (200 samples)
Genome-wide methylation

2019/2020 (HAIE)

Ceske Budejovice
DNA (200 samples)
Genome-wide methylation




Study localities in all projects







Mothers - questionnaires



 Collection of cord blood in newborns 
in hospitals

RNA processing (transcription, library 
preparation)

DNA processing (BS conversion, hybridization)

Data analysis (R scripting) Understanding the findings

RNA isolation
Magnetic beads

DNA isolation
Miller salted-out method

Expression Beadchips
47,000 transcripts

ELISA
5-mC detection

Methylation Beadchips
850,000 CpG sites

Methods



Connections to the regulation gene expression

Prenatal 
exposure

Whole-genome 
expression 

profile

Global DNA 
methylation

Genome-wide 
methylation

miRNA 
expression



Results
Global methylation level

Global DNA methylation levels were 
significantly different (ANOVA, p < 
0.01) between localities. 

Results showed the following ratios 
between all methylated CpG sites in 
human genome: Karvina 47.4 % ± 9.7 
%, CB 49.9 % ± 9.5 % and Most 20.8 
% ± 3.8 %. We observed significant 
hypomethylation in industrial localities.





Results
Global view on the locality effect

Genome-wide DNA methylation
Methylation pattern for significant methylated 
sites is clutestered by locality.

Whole-genome gene expression
We did not observe clear separation of 
individual localities by PCA.




Results

Different sites and genes in locality

Cluster analysis and the most differentially 
expressed genes were selected (Most vs CB)

Cluster analysis and the most differentially 
methylated sites were selected (Most vs CB)




Results

The most differentially methylated sites




Results

The effect of aggregates of air pollutants on DNA methylation

This gene acts as a transcriptional repressor and plays a 
role in many processes including neurogenesis, glucose 
homeostasis, and postnatal growth.May be a transcription 
factor that may be involved in hematopoiesis, oncogenesis, 
and immune responses.

Cg19981243

ZBTB20

Five air pollutants were 
downloaded from 
CHMI for all trimester 
of pregnancy. We used 
the aggregate of 
pollutants for analysis 
the methylation pattern.




Preliminary results

Net of RNA and miRNA

We need to do data processing...




Conclusions

We studied effects of the birth in 
industrial localities in newborns 
from different region of the CR.

Air pollution in Most is significant 
mainly for NOx and NO2 during 

first trimester of gravidity.

The results of global DNA 
methylation showed significant 

hypomethylation in samples from 
industrial localities.

We also presented genome-wide
approach in methylation DNA –

based on microarray and we found 
specific locality-sites, mostly 

hypomethylated in Most samples. 
Gene ontology and pathways 

analysis will be processed in next 
days.

We are also processing analysis of 
impact of concentration of 

aggregates of air pollutants in first 
trimester of pregnancy on hypo 
and hyper-methylated sites in 

newborns. 

Our findings demonstrate that 
residence of mothers in specific 

localities before and during 
pregnancy can be associated with 
DNA methylation changes in their 

newborns.

Thank you for Your attention!
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