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 In developed countries, reportedly one in four 
women consume alcohol in the first trimester 
without realising they are pregnant.  
 

 Alcohol exposure can negatively alter the 
epigenome of the growing fetus, causing 
increased susceptibility to the development of 
non-communicable diseases in later life, such as 
osteoporosis and psychiatric disorders.  
 

 Non-invasive ways to study potential effects of 
alcohol exposure in biologically relevant tissues 
are limited.  
 

 In this study we have analysed stem cell 
populations derived from cord blood at birth 
using flow analysis.  
 

 Robust characterisation of these cell types will 
assist in isolation of these distinct populations for 
further study of epigenetic markers (such as DNA 
methylation, hydroxymethylation and histone 
modifications) altered in response to in utero 
alcohol exposure. 
 

 Epigenetic changes in cord blood derived stem 
cells could be used as biomarkers to diagnose 
and assess early intervention strategies against 
disease. 

PEN ID Processing 
delay  (hours) 

Total blood 
collected (mL) CBMC yield 

205 2.5 10 28 x 107 

201 0.5 7.5 18 x 107 

235 3 27 27 x 107 

247 0.5 20 22 x 107 

206 4 15 127 x 107 

229 1 24 36 x 107 

241 3 17 54 x 107 

256 0.5 19 34 x 107 

Methods and Results 

Figure 1. Isolation and cryopreservation of cord 
blood-derived mononuclear cells (CBMCs). 

Table 1. CBMC samples collected to date 
include alcohol-exposed (n=3) and control (n=5) 
samples from the Prenatal Environment and 
Neurobehavioral (PEN) Pilot study (4 study 
participants are still to deliver). N.B. 
Researchers are blind to groups at present. 

Figure 2. Flow analysis of stem cell populations  
within CBMC samples. 

Figure 3. Preliminary data from control sample; 
majority of CD34+ cells (dark blue) were 
positive for hematopoietic stem cell (HSC) 
markers: CD133, CD117, CD31, CD45. 

 HSCs are more abundant than MSCs in cord blood 
isolated at birth from PEN Pilot study participants. 

  
 Once all samples are collected, primary cultures 

will be established using CD34+ HSCs, to compare 
epigenetic (DNA and histone modifications) 
responses to cellular models of stress between 
alcohol-exposed and control samples. 

Figure 4. CD34+ cells (dark blue) were largely 
negative for mesenchymal stem cell (MSC) 
markers: CD90, CD105, CD144, CD73, CD146 
and CD271.  
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