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Sex Chromosomes. 
The Y-chromsome is 
always inherited from 
a father to his sons 
= patrilinear descent. 

The mitochondria are always  
inherited from a mother to her children 
                           = matrilinear descent. 





Using gene-chip / DNA-microarray technology: 

~ 600,000 investigated positions  
   on the genome provide: 
        ● health information, 
        ● ethnicity estimate, 
        ● identification of close relatives, & 
        ● direct male & female ancestry. 



multi-factorial diseases

Epigenetic diseases are not detected.
http://en.wikipedia.org/wiki/Epigenetic#Epigenetic_effects_in_humans

Mendelian disorders
are caused by a single deleterious mutation.
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EuroDNACalc 
Price et al. PLoS Genetics, 2008, 4(1), e236 
“We constructed a panel of 300 validated autosomal SNPs that   
  are highly informative for distinguishing these ancestries.” 
http://dienekes.blogspot.com/2008/06/euro-dna-calc-11-released.html 
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Momochromosomal Identical Region (MIR) 
Bichromosomal Identical Region (BIR) 

2nd cousins brothers 

51.9 % 
shared DNA 

4.1 % 
shared DNA 
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nonIR



0.3 % 
shared DNA 

< 0.1 % 
shared DNA 

more distant relatives 



relationship to another 
person  

(# of generations to the common ancestor) 

average % of shared/identical  
DNA expected 

(non-inbred population) 
parent or sibling (1) 50 

uncle / aunt / half-sibling (1) 25 
cousin / half-uncle/aunt (2) 12.5 

2nd cousin (3) 3.13 
2nd cousin - once removed 1.56 

3rd cousin (4) 0.78 
4th cousin (5) 0.20 
5th cousin (6) 0.05 

6th and higher cousins 0.05, if shared/identical DNA inherited 

Relatives whose  
common ancestor  
with one lived up to  
5 generations ago 

are correctly 
identified. 

6th and higher cousins  
likely do not share DNA, 

and are undistinguishable 
from a 5th cousin. 

● discover one’s biological identity, if one was adopted 

● reconnect with close relatives, or their descendants,  
   with whom contact was lost during recent historical events 



+ strand  
mutated (ChrY:6919957, V22): C 

reference: T 
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coding 
sense 
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transcribed 

- 

SNP 
=> “Haplogroup” 

string/series of marker repeat values 
=> “Haplotype” 

Y-chromosome = patrilinear descent 



E-M35 



E-M35 
E1b1b1 (E3b) 

~ 32K ya 

E1b1a (E3a) 

Subhaplogroups below E-M78 

E-M78 
~ 22K ya 

Haplogroup E 

E-M78 

E-V13 
~ 12K ya 

So far, 9 geographically more localized   ====> 
subhaplogroups below E-M35-M78-V13  
are known. 
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Y-DNA = E-M35-M78-V13* 
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mitochondrial DNA = matrilinear descent 

Coding Region (CR) 





mt-DNA = J2b1a 

● Trinta, Guarda 
~ 1800   

● 
Berlin, 
~ 1830  

England ●  Warszawa, ~ 1840 

 ●  

● 
Ponta Delgada, Azores 

~ 1780  

● Reichsthal, Silesia 
~ 1780  

Hove, 1946 ●  



Be a part of cutting-edge 
research!    

http://www.shef.ac.uk/archaeology/
research/copper-mines/index.html 

http://archiver.rootsweb.ancestry.com/th/
read/GENEALOGY-DNA/
2009-04/1240332305 

“We are following up on the Weale 
study (Mol. Biol. Evol. 2002, 19(7) 
1008-1021) which reported a much 
higher than average number of E3b 
individuals in Abergele. We are 
interested in the possibility that these 
may be linked to the Bronze age 
copper mines nearby, but obviously 
this is just one possibility. The first step 
is to see if we can replicate the 
findings of the 2002 study in a much 
larger sample.” 



Considerations: 

● a family member may not be biologically related to you 
   (social ancestry =/= biological ancestry) 
● discover unexpected health issues 
● errors in disease risk predictions (validity) 
● unauthorized use of your data / data-security 
● technical measurement errors = accuracy of the data   



Organizations whose Test Results were shown: 

https://genographic.nationalgeographic.com/ 

http://www.familytreedna.com/ 

https://www.23andme.com/ 

Discussion of Results:   

http://dna-forums.com/ 


