Handout for Kitty Cooper's talk on DNA testing and breaking genelogical brick walls

http://blog.kittycooper.com
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The purpose of this handout is to provide you with the links and statistics used in the talk. My slides are always available at https://slides.com/kittycooper/ and you can download a copy of this handout from the downloads area on my blog: http://blog.kittycooper.com/downloads/ 
DNA Basics

According to the latest research we are all about 99.7% the same in our DNA and about 98% the same as chimpanzees and 96% like apes. Read more here:

http://www.amnh.org/exhibitions/permanent-exhibitions/human-origins-and-cultural-halls/anne-and-bernard-spitzer-hall-of-human-origins/understanding-our-past/dna-comparing-humans-and-chimps
and here:

http://en.m.wikipedia.org/wiki/Human_genetic_variation
Personal genome testing tests around 600,000 of the 10 million SNPs (prounounced SNiPs) in your genome so 6% of your SNPs but that is less than 1% of your genetic material which include many repeats and what was once thought to be junk DNA. The idea is to test the spots where we are likely to differ.

We each have 22 pairs of autosomes and one pair of sex chromosomes (two X or an X and a Y) thus 46 chromosomes total. In addition, our mitochondria, symbiotic organisms living in our cells and providing their energy, have DNA that can be tested.

DNA basics:

http://blog.kittycooper.com/dna-testing/dna-basics/
DNA is made up of base pairs (one from each chromosome) of either A (Adenine) with T (Thymine) or C (Cytosine) with G (Thymine) that are the rungs in the DNA ladder. Note that the curvy letters are together (C and G) which is how I remember the pairing. Those base pairs are grouped into alleles and those alleles into genes. 

Sizes of each chromosome.

http://en.wikipedia.org/wiki/Chromosome#Human_chromosomes
Some terms to know about DNA for the purpose of testing: SNP versus STR. Simply put a SNP is a variation found in one of those base pairs and a STR is a stutter, a set of repeats of base pairs.

 http://dna-explained.com/2014/02/10/strs-vs-snps-multiple-dna-personalities/ 


DNA testing

There are three kinds of commonly used tests for genealogy purposes: Y DNA (male line), mitochondrial DNA aka mtDNA(female line), and autosomal DNA (all your ancestors)

The 3 main companies testing autosomal: 23andme, Ancestry.com, Family Tree DNA (ftDNA). 

Only ftDNA tests Y DNA and mtDNA

Test company comparison at ISOGG wiki

http://www.isogg.org/wiki/Autosomal_DNA_testing_comparison_chart
My comparison
http://blog.kittycooper.com/dna-testing/
Kelly Wheaton's comparison

https://sites.google.com/site/wheatonsurname/beginners-guide-to-genetic-genealogy/lesson-two-which-dna-test
Good places to learn the basics of using DNA testing for genealogy:

My overview:

http://blog.kittycooper.com/2015/03/using-your-dna-test-results-the-basics-for-genealogists/

Kelly Wheaton self paced online free class

https://sites.google.com/site/wheatonsurname/beginners-guide-to-genetic-genealogy 

YouTube videos:

Katherine Borges

https://www.youtube.com/watch?v=-T_PVuORBH8
Debbie Kennett

https://www.youtube.com/watch?v=kBjo0ZbnAbY
Y DNA testing

See the ISOGG article http://www.isogg.org/wiki/Y_chromosome_DNA_tests

The recommended testing company forY testing is Family Tree DNA

https://www.familytreedna.com/learn/test-types/advanced-y-chromosome-dna-y-dna-str-test-will-learn/
There are two types of Y DNA testing. One is SNP testing which will give you your haplogroup that is an indicator of deeper ancestry. (Note that the autosomal test at 23andme will give a Y haplogroup designation). The other is STR testing which will give you matches in a genealogical time frame. STR stands for short tandem repeats.
Case 1: Y-DNA and Lars Monsen
Y DNA is the clearest and easiest methodology to determine a paternal line. See the ISOGG wiki for a fuller explanation: http://www.isogg.org/wiki/Y_chromosome_DNA_tests
· Y DNA is passed unrecombined from father to son; changes aka mutations are rare.

· There are two sets of markers that can be tested, SNPs and STRs; we use STRs (short tandem repeats) for exploring recent genealogical comparisons. See the URL above for more

 Our brick wall was my Dad's paternal line gg-grandfather, Lars Monsen. A sailor who had married and settled far from where he was born and ended up in Kristiansand, Norway's southernmost city.

· The name Lars Monsen is quite common in the Bergen area of Norway, where we were told he was from, sort of like John Smith in New England. 

· Plus Norway used patronymic naming so a surname project for Monsen was not going to help; after all his son was Andreas Larsen who then had Laurits Andreasen.

· Traditional genealogical research turned up 10 possibilities for our Lars

So I tested my Dad's Y-DNA at familytreeDNA.com for 12 STR markers

· he had 6000 matches at 12 markers; he is an R1b, the most common haplogroup in Western Europe

· uploaded to Ysearch: http://www.ysearch.org and searched by location. Then emailed the 2 matches in Bergen

· upgraded to 37 markers but had to wait a while

· Sigmund, one of the Bergen matches at ysearch for 12 STRs, was very helpful and posted in a Norwegian forum, getting the attention of the local historian who narrrowed the field to 2 candidates

· Our 37 STR results came in: Sigmund was no longer a match and the only match was Swedish, 4 steps away, and did not answer my emails

 If you test Y, you may well have no matches or only distant ones. You can adopt a wait and see approach which sometimes works or you can get likely candidates to test for you.

· My new friend Sigmund tracked down a paternal line descendant of the grandfather of one of the most likely Lars Monsens. Called him up and convinced him to test!

· We tested him first at 12 STRs to see if it was worth pursuing. He matched on all but one marker and the FAQ at family tree DNA listed that marker as a likely one to have a mismatch on https://www.familytreedna.com/learn/y-dna-testing/y-str/two-men-share-surname-genetic-distance-12-y-chromosome-str-markers-interpreted/
· Upgraded to 37 and waited. It was a match, with 3 STRs different, but the TIP report only suggested a 47% probability of our match being less than 8 generations ago

· Joined both kits to the Norwegian DNA project in order to see them compared  in a colorized spreadsheet with the differences easy to see

· So now to look at those 3 markers which differed: DYS439 and CDY-b are marked in red and are thus faster mutators. Googling found that the slower mutator, DYDYS448, is not so slow in the R1b haplogroup.

 The full story of the genealogical side is on my blog at: http://blog.kittycooper.com/2013/03/we-have-found-our-ancestor-lars-monsen/
The full story of the Y DNA matching is at  http://blog.kittycooper.com/2013/05/its-a-match-lars-monsens-ancestors-are-found/
Case 2: Autosomal DNA: Anna Knutsdatter

The next thing I did in DNA was to do autosomal testing of my family at 23andme.com and that was far less easy to use than Y. Plus there were so many distant cousins. Autosomal will find family from all of your ancestors but cannot be relied upon past 3rd cousins. It is hit or miss as to whether you will match more distant cousins because of the random nature of DNA inheritance. Half your 4th cousins will not match you at all. F

Soon I was corresponding with Olav Knut (OK) over in Norway who shared 24 cM in 2 good sized segments and was listed as a 3rd to 5th cousin to my Dad. So surely we could find this relationship? He lives in the Drammen area where my Dad's mother's mother, Maren Wold, was from

· My gg-grandmother Maren Wold, had once been a brick wall for me. I had not succeeded in finding her with traditional genealogy. I looked through every parish record in Drammen for her birth to no avail.

· Because I have my own family history web site, a 3rd cousin once removed  found me a few years ago and told me my Maren was the sister of his gg-grandad Martinius and he had handed me all the research he had had done on this family plus pictures of my gg-grandparents Jorgen and Anna Wold. It turned out they were from a farm in the next county over which was why I had never found them. 

· OK looked at this research to find how we connected and informed me that we had the wrong parents for Anna Knutsdatter Wold. He explained why and sent links to the records. This would make him a 7th cousin 1R. He found another cousin on this line who also matched us but small. This seemed too distant so not really proven I thought.

· OK's parents tests came in and it turned out they were both related as distant cousins to my Dad so OK had inherited one segment was from each one making him look like a closer relative than he really is.

· About a year later several more cousins with ancestors from Anna's new presumed family matched Dad and these now triangulated proving this line. See this blog post: http://blog.kittycooper.com/2014/01/a-deep-dna-triangulation-success-story/
· Also other Wold descendants in Norway, found with DNA, match OK, although in different places. As do my two first cousins who have since tested.

 In working with autosomal DNA from Norway, I have often found people who were indicated as close cousins because they matched with more than one segment, but were not because they were in fact sharing more than one ancestor with us. 

Also I have found that single segment matches can be very far back and often hard to find. I have triangulated matches with several ancestors in the 1700s and a few in the 1600s.

For more on triangulation come to my talk about that or read my blog post: http://blog.kittycooper.com/2015/02/triangulation-proving-a-common-ancestor/
I have lots of useful posts about DNA testing on my blog, this one is good if you are just starting to work with autosomal DNA:
http://blog.kittycooper.com/2015/03/using-your-dna-test-results-the-basics-for-genealogists/
