
28 February 2003 
 
Dear Malcolm 
 
Herewith a summary of the results we have obtained from both mtDNA and Y chromosome analysis of 
your DNA: 
 

Overall summary 
MtDNA: haplogroup H (assigned to this group since the sequence differed from the published 
reference sequence, which is defined as haplogroup H, at only one position, a T to C mutation at 
position 16356. The published reference sequence has a T at this position – your sequence has a C at 
this position).  
 
Y chromosome DNA: haplogroup R-M207 (also described as haplogroup IX-M207 using the 
Underhill nomenclature or Eu18 using the Semino system). 
 
 

Explanation of methodology and results 
 

Collection of sample and DNA extraction 
 
I confirm that I collected a sample with your informed consent and that you signed an INFORMED 
CONSENT FORM indicating that you requested the testing on 10 December 2002. Your sample has 
since been worked on using a laboratory code. 
 
Since the first sample, obtained using the cheek swab method did not give us good quality DNA and a 
poor yield, we asked you for a blood sample. A blood sample was drawn from you by Dr Jacquie 
Greenberg  (Department of Human Genetics, UCT Medical School). Dr Greenberg’s laboratory also 
undertook to extract the DNA and the DNA sample only reached me on 27 February 2003. 
 
Essentially, during the extraction process, the white blood cells are lysed using a combination of 
detergents and buffers to release the DNA into solution. The DNA is then purified chemically and then 
dissolved in a buffer. This DNA contains both nuclear DNA that contains chromosomal DNA and mtDNA 
from the mitochondria, the latter being located in the cytoplasm of cells. 
 
MtDNA analysis 
 
We target the mtDNA control region for sequencing. This is a section of the mitochondrial genome 
(total length about 16 500 base pairs) that is about 1 200 base pairs long and does not code for any 
genes. We use this region for population and evolutionary studies since this region of the molecule is 
not (to the best of our knowledge) under the influence of selective forces and mutations occur purely 
by chance. Other regions of the mtDNA genome are coding and involved in a biochemical process that 
is responsible for the production of energy in the cell in the form of ATP. Mutations in these regions 
are often deleterious and sometimes lead to disease. By focussing on two regions in the control region 
where most of the variation occurs, and referred to as hypervariable regions (HVR) I and II, it is 
possible to derive a mtDNA type from a sample. The mutations (changes) are described relative to a 
published reference sequence. 
 
Most laboratories these days make use of variation only in the HVR I making use of about 400 bases 
within the control region. We used both hypervariable regions (HVR I and HVR II) in this analysis.  
 
The control region of the mtDNA molecule was amplified using a method known as the polymerase 
chain reaction (PCR) to make many copies of the target region to facilitate further analysis by 
sequencing. A typical PCR reaction consists of about 30 cycles during which the target region is 
amplified exponentially. After this step, the product is purified and then sequenced in an automated 
DNA sequencer. Once the sequencing run is completed, the sequence is compared with the published 
reference sequence to determine which sites differ from the latter. We then use the positions were 
mutations are detected to derive a mtDNA type (or lineage). 
 



Your sample differed from the published reference sequence at position 16356 (T→C) within HVR I and 
was identical to the published reference sequence using HVR II data. According to the internationally 
adopted nomenclature of mtDNA types, this sequence would be assigned to haplogroup H. A 
haplogroup is a group of mtDNA types that are closely related due to the presence of a common 
mutation among them. Brian Sykes’s laboratory at Oxford introduced names to personalise the mtDNA 
types found among people of European origin and referred to these seven common haplogroups (U, X, 
H, V, T, K and J) as the ‘Seven daughters of Eve” (see slide 1). 
 
These seven “women”, have been given the names Ursula (Latin for "she-bear"), Xenia (Greek for 
"hospitable"), Helena (Greek for "light"), Velda (Scandinavian for "ruler"), Tara (Gaelic for "rock"), 
Katrine (Greek for "pure") and Jasmine (Persian for "flower"). 
 
  
Conclusion: Your mtDNA profile is consistent with a European origin. “Helena’s descendants are the 
most numerous in Europe having started 20,000 years ago from a hunting family in the Dordogne 
region of southwest France. After the ice Age her clan moved north reaching Britain about 12, 000 
years ago” (source – website above). 
 
Y chromosome DNA analysis 
 
The Y chromosome is located in the nucleus of the cell. There are over 300 mutations that have been 
described. Using the frequencies and distribution of these mutations one finds a very good 
concordance between haplogroups (group of different haplotypes) and geographic origin. 
 
Using a hierarchical approach to guide our typing, we resolved your Y chromosome to haplogroup IX 
(using the nomenclature introduced by Underhill et al. 2001), also referred to as haplogroup R 
(according to the Y chromosome consortium) or Eu18 (according to the nomenclature adopted by 
Semino et al 2000). 
 
Haplogroup R is defined by marker M207. This is a dominant lineage in western European populations 
and is thought to be a signature of an expansion that originated from the Iberian Peninsula after the 
Last Ice Age (about 13,000 yeas ago; Semino et al. 2000). This haplogroup has a frequency of about 
72% in British, 70.4% in Dutch, 50% in Germans; 52.2% in French. 
 
Hope this information helps you in understanding your ancestry better, and when used in conjunction 
with your genealogical information, affords you the opportunity to deal with the question(s) of identity 
that you raised in a previous email to me. 
 
Do not hesitate to call or email me should you need further explanation of the results. 
 
 
Yours sincerely, 
 
 
Dr Himla Soodyall (PhD) 
Director: MRC/NHLS/Wits Human Genomic Diversity and Disease Research Unit 
 
    


