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DNA of Human Genome 





ENCODE 

 

ÅSelected only 1% of the human genome to study 

ÅThe human genome is pervasively transcribed 

ÅOver 80% of human DNA involved in transcription 

Å3 million plus sites exist for external influence 

Å3 dimensional influence may exist in genome 

ÅThe interactive and epigenetic nature of the 
human genome far exceeds previous thought 

 



Epigenetics 

New Definition from NIH: 

 

άLƴŎƭǳŘŜǎ ōƻǘƘ heritable changes in gene activity 
and expression but also stable, long-term 

alterations in the transcriptional potential of a cell 
ǘƘŀǘ ŀǊŜ ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ ƘŜǊƛǘŀōƭŜΦέ  

 

 

 





Gut Microbiota Modulates Brain 

Development 

Á5 different brain regions, found nearly 
40 genes that were affected by 
presence of gut bacteria.   

·These affected nerve cells and 
influenced genes to be turned off or 
turned on   

·Germ free mice were hyperactive and 
disinhibited 

·Life long changes from early alteration- 

 
                     Diaz Heijtz R,    PNAS, 2011  108 (7): 3047-52 

 



Epigenetics:  Most Studied 

ÅDiet 

ÅSmoking 

ÅInfections 

ÅStarvation/wasting 

ÅEnvironmental influences (endocrine disrupters) 

ÅChild Care 

 



Epigenetics cont.  





The Effect of Diet Years Later 

ÅMaternal diet linked to persistent epigenetic 
changes in infants 

ÅPaternal diet may be important 

ÅMaternal diet linked to later behavioral issues 

ÅWhole foods better than supplementation 

 
             hΩbŜƛƭΣ ! Ŝǘ ŀƭ  BMC Medicine  2014  12: 208  



http://www.ba.ars.usda.gov/cnrg/services/cnmapfr.html 

Percent of U.S. Population Not Meeting 

the DRI For Specific Nutrients 



Diet and Depression 

ÅStudy of 1,046 women aged 20 -93 

ÅExamined diet patterns and mood 

ÅAdjusted for age, SES, education, health 
behaviors 

ÅTraditional diet  (veg, fruit, meat, fish, grains) : 
assc with lower odds for dep or anxiety 

          

                       Jacka, FN  American J Psychiatry  2010; 167 (3): 305-11 

 



Epigenetics in Suicide and Depression 

ÅMeta analysis of 16 relevant studies 

Å14/16 studies found significant association 
between epigenetic changes and S/D 

ÅHypermethylation of BDNF involved in suicide 

ÅtrkB Hypermethylation of Brodman 8 and 9 
involved in suicide.  

 

      Lockman, LE et al  Psychiatry Res  2015   June 27    1781 (15): 383-92. 

 



Adverse Childhood 

Experiences 

ÅSurveyed 17,000 adult HMO pts 

ÅExperience of abuse, neglect, DV, crime, 
alcoholism. 8 categories. 

ÅACEs correlate in graded fashion with every 
negative outcome in affective, somatic, 
memory, substance abuse, aggression and 
sexual disorders 

 

Felitti, V  Eur Arch Psychiatry Clin Neuroscience 2006, 256 (3): 174-86  



Abuse creates epigenetic 

change in HPA axis 

ÅPost mortem study of suicide victim s brains 

ÅCompared abuse survivors versus controls 

ÅStructural changes in NR3C1 receptor vs controls 

ÅNR3C1 responsible for deactivation of HPA axis 

ÅLinks to schizophrenia, mood disorders and suicide 

ÅMost research finds continuum of stress and abuse 

                     

                  McGowan, P Nat Neuroscience 2009, 12:342-348 



Toxins 

mercury 



Endocrine disruptors 
Å Exogenous agents that interfere with the production, release, 

transport, metabolism, binding, action, or elimination of the natural 
hormones in the body responsible for the maintenance of 
homeostasis and the regulation of developmental processes 

 



Endocrine Disrupters (ED) 

Xenobiotics that alter the epigenome:  

ÅMay shift entire endocrine axis 

ÅInterfere with normal sexual development 

ÅCan last generations 

ÅOperate at much different concentrations 
than typical chemical reactions 

           

           Casati L.  Endocrine Disruptors  2013; 1, 4 10.4161/endo.27347  





Methoxychlor (MXC) 

ÅOrganochlorine pesticide 

ÅActively metabolized: potent estrogenic effect on 
epigenome 

ÅCreates epimutations 

ÅAlters estrongenic development in all cell lines 

ÅEffect lasts four generations 

 

 Casati L.  Endocrine Disruptors  2013; 1, 4 10.4161/endo.27347  

 



Case Study 
Å2006 -2009 MN  
ÅCentral Minnesota residents in  potato 

growing areas are regularly exposed to 
low to moderate levels of the commonly 
used fungicide chlorothalonil in air.  

ÅBrowerville,Frazee,Perham,Pine,Point, 
Staples and Waubun. 

ÅSamples on porches, in windows, yard 
area where children played a school and 
near livestock  

ÅA total of 340 samples taken 
ÅResidues detected in 224 (66%) in all but 

two sites. Chlorothalonilτ found in 64% 
of samples tested for.  





Pyrethroid and ADHD 

ÅRelated to the pyrethrins found in chrysanthemums  

ÅNow the most abundant household pesticides  

ÅAxonal excitotoxins in the nervous system 

Å687 children (8-18) assessed by urine samples 

ÅBoys with detectable urinary levels of 3-PBA 
(common metabolite) were 2.95 times more likely to 
have ADHD. Linear dose effect found 

ÅControlled for age, race, income, insurance, others 
 

               Wagner-Schuman, M et al Poster AACAP 10/2014 San Diego  

 



ADHD and pesticides 

Å1139 kids/ 119 dx with ADHD 

ÅMeasured metabolites of  

organophosphate pesticides (from food) 

Å94% of kids had detectable levels 

Å10 fold Increased concentration assoc w  

increased chance of ADHD (OR of 1.55) 
        

          Bouchard et al, Pediatrics, epub May 17, 2010     



Methylmercury 

ÅNeurotoxin 

ÅDevelopmental exposure to low levels alter 
epigenetic expression of BDNF in 
hippocampus 

ÅPredisposes mice to depression 

ÅPerinatal exposure creates persistent change 
in learning and behavior in mice 

     

                 Onishchenko N, et al   J Neurochem.   2008;106:1378ς1387 

 




