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The	various	goals	of	atDNA	tes,ng	

1)  To	determine	your	ethnic	makeup	
2)  To	confirm	known	or	suspected	rela,onships	in	

your	draP	Family	Tree	
3)  To	break	through	Brick	Walls	by	connec,ng	with	

unknown	distant	cousins	&	using	what	they	know	
about	their	Family	Tree	to	supplement	yours	

4)  To	simply	connect	with	long	lost	rela,ves	
&	(re-)establish	rela,onships	

4	types	of	DNA,	3	types	of	test	
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hDp://www.gene,c-inference.co.uk/blog/2009/11/how-many-ancestors-share-our-dna/		
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The	Gene.c	Lo+ery	

•  Independent	Assortment	shuffles	up	whole	chromosomes	
–  Only	half	get	passed	on	to	an	egg	or	sperm	cell	

•  Recombina.on	breaks	up	individual	chromosomes	and	
recombines	them	to	form	new	chromosomes	that	are	
completely	different	to	those	of	the	parent	
–  You	get	Grandpa	with	a	bit	of	Grandma	(or	vice	versa)	

•  Both	processes	start	from	scratch	each	,me	an	egg	is	formed	
•  Each	cell	division	produces	a	completely	new	random	

assortment	of	DNA	–	this	is	why	siblings	are	not	the	same	
•  X	gets	shuffled	(only	with	another	X),	Y	does	not	

How	much	DNA	…	do	I	get	from	each	of	my	ancestors?	
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4x	great	grandmother		
passes	on	50%	of	her	DNA		
to	each	of	her	children	

me	
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3.125%	

6.25%%	

12.5%	

25%	

1.5%	

hDp://www.familytreedna.com/faq/answers.aspx?id=17#624		

How	many	cou	
sins		

will	the	test	detect?	
	

*12/12	
	

71/72	
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How	much	DNA	…	do	I	share	with	my	rela.ves?	
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4x	great	grandmother		
passes	on	50%	of	her	DNA		
to	each	of	her	children	

me	
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3.125%	

6.25%%	

12.5%	

25%	

1.5%	

Siblings	share	50%	

1st	cousins	share	12.5%	

2nd	cousins	share	3.125%	

3rd	cousins	share	0.8%	

4th	cousins	share	0.2%	

5th	cousins	share	0.05%	

hDp://www.familytreedna.com/faq/answers.aspx?id=17#624	
hDp://www.familytreedna.com/faq/answers.aspx?id=17#628	
		

How	many	cousins		
will	the	test	

detect?	
	

99%	
	

99%	
	

90%	
	

50%	
	

10%	

*	Assumes	3	children	per	genera,on	

Two	approaches	to	atDNA	tes.ng	

•  Specific	Ques,on	
–  I’m	sure	we’re	related	to	that	crowd	…		
– You	and	someone	else	need	to	take	the	test	

•  Fishing	Trip	
– See	what	you	catch	in	the	database!	
– Only	you	need	to	take	the	test	

The	Fishing	Trip	

How	to	use	
a	step-by-step	approach	

to	assess		
your	atDNA	matches	

On	YouTube	at	…	hDps://www.youtube.com/watch?v=Jtpe6u2J5ps		

360	matches	1013matches	
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The	Nature	of	Matches	

•  Most	matches	will	be	more	distant	rela,ves	
•  I	have	1013	matches	in	all	…	

–  0	close	rela,ves	(other	than	those	I	tested	myself)	
–  9x	2nd-4th	cousins	(2%)	
–  58x	3rd-5th	cousins	(8%)	
–  166x	>4th	cousins	(15%)	
–  766x	>5th	cousins	(75%)	…	many	of	them	“false	posi,ves”	

•  Collaborate	&	reconstruct	family	trees	if	necessary	
•  Most	Irish	family	trees	can	only	go	back	to	1800	
–  This	limits	the	possibility	of	connec,ng	with	>3rd	cousins	

Step-by-step	Approach	

•  Step	1	–	where	does	the	Common	Ancestor	sit?	
•  Step	2	–	is	the	Common	Ancestor	obvious?		
•  Step	3	–	eliminate	non-contenders	
•  Step	4	–	work	with	small	Triangulated	Groups	

On	YouTube	at	…	hDps://www.youtube.com/watch?v=Jtpe6u2J5ps		

Skip	it	all	!!	

•  Send	them	your	
pedigree	&	ask	…	
– Any	common	
loca.ons?	

– Any	common	
surnames?	

– Any	common	
individuals?	

Secrets	to	Success	

Start	with	your	closest	matches	
Share	your	tree	

Develop	a	rela,onship	with	your	matches	
Keep	track	of	what	you’ve	done	

Step	1	–	where	does	the	
Common	Ancestor	sit?	

Posi,oning	the	Common	Ancestor		
on	your	family	tree	

1	 Where	does	the	Common	Ancestor	(CA)	sit	on	your	tree?	
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me	 3rd	cousins		
share	x2	g	GP	

5th	cousins	share	x4	g	GP	

16	ggGP’s	in	8	couples	

64	4x	gGP’s	in	32	couples	

my	
match	
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Connec.on	is	further	back	than	it	seems!	

•  Especially	if	cousins	intermarrying	
– More	DNA	persists	than	is	usual	
– “Pedigree	collapse”	
– More	relevant	in	small	isolated	communi,es	

•  Especially	if	endogamous	popula,ons	
– Ashkenazi	Jews	
– Romani	people	
– Hindu	castes	
–  Jehovah	Witnesses	

hDp://www.isogg.org/wiki/Pedigree_collapse		
hDp://www.familytreedna.com/faq/answers.aspx?id=17#622		

Lachance	et	al	2009		-	hDp://www.ncbi.nlm.nih.gov/pubmed/19679139		

1	

hDp://thegene,cgenealogist.com/2015/05/25/the-shared-cm-project-an-update/		

Step	2	-	is	the		
Common	Ancestor	obvious?	

Compare	trees	
Best	to	share	link	to	online	trees	

Is	your	tree	up-to-date?	

2	

•  MDKA	(earliest	known	ancestor)	+/-	spouse	
–  BMD	records?	Address	/	Loca,on?	

•  Witnesses	(possible	brothers	&	sisters)	
–  at	their	wedding	
–  at	bap,sm	of	their	children	(godparents	/	sponsors)	
–  at	weddings	of	their	children	
–  informants	on	death	cer,ficates	

•  Loca,ons	(on	BMDs)	

…	all	give	clues	to	look	out	for	in	your	match’s	tree	

2	Characterise	each	of	your	Brick	Walls	

Skip	it	all	!!	

•  Send	them	your	
pedigree	&	ask	…	
– Any	common	
loca.ons?	

– Any	common	
surnames?	

– Any	common	
individuals?	

Finding	other	peoples	trees	

My	Dad	has		
355	matches	…	

66%	have	(some)	surnames	
234/355	

20%	have	trees	
71/355	

My	Dad	has		
1185	matches	…	
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Step	3	–	eliminate	non-contenders	
Ethnicity	/	Na,onality	/	Geography?	

A	match	on	Y-DNA	or	mtDNA?	
A	match	on	the	X?	

Maternal	or	Paternal?	
Narrow	down	to	a	specific	CA	couple?	

Phasing	your	DNA	/	Chromosome	Mapping?	

3	

Goal	=	get	rid	of	your	ancestors	

•  Discard	any	ancestors	
who	could	not	possibly	be	
the	Common	Ancestor	
with	your	match	

•  WhiDle	down	the	number	
of	poten,al	candidates	

Maternal	or	paternal?	Match	on	X?	Improbable	ethnicity?	

Each	ancestor	iden,fied	by	a	
unique	Ahnentafel	numbers	
-  men	are	even,	women	odd	
-  fathers	are	x2,	mothers	x2+1	

Which	grandparents?	

3	
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64		4xg		grandparents	No	match	on	Y-DNA	
implies	the	connec,on	
cannot	be	via	a	DML	up	

from	you	to	the	
Common	Ancestor	(CA)	
and	a	DML	down	from	
the	CA	to	your	match	
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128	5xg		grandparents	

64		4xg		grandparents	No	match	on	mtDNA	
implies	the	connec,on	
cannot	be	via	a	DFL	up	

from	you	to	the	
Common	Ancestor	(CA)	
and	a	DFL	down	from	
the	CA	to	your	match	
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128	5xg		grandparents	
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XY	

3/8	

5/16	

8/32	

13/64	

21/128	

2/4	

1/2	

16%	

50%	
XX	

A	significant	match	on	
X-DNA	implies	the	

connec,on	has	to	be	
only	via	an	ancestral	

line	down	which	X-DNA	
could	have	passed	from	
the	Common	Ancestor	
(CA)	to	both	you	and	

your	match	

3	



01/09/16	

6	

hDp://www.dnaandfamilytreeresearch.blogspot.ie/2013/05/analysing-dna-matches-step-32-x-dna.html		

Generated	using	PAF	&	PAF	Companion	

3	

hDp://www.dnaandfamilytreeresearch.blogspot.ie/2013/05/analysing-dna-matches-step-32-x-dna.html		

Generated	using	PAF	&	PAF	Companion	

3	
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If	a	person	matches		
me	and	my	Dad		
=>	CA	on	paternal	side	
	
	
	
	
	

	
	
	
If	a	person	matches	
me	but	NOT	my	Dad		
=>	CA	on	maternal	side	
	
	
	
	
	

3	

www.gedmatch.com	
hDp://isogg.org/wiki/Iden,cal_by_descent	

hDp://thegene,cgenealogist.com/2015/03/30/guest-post-what-a-difference-a-phase-makes			

•  90%	drop	in	matches	
•  Many	false	posi,ves	

o  34%	or	more?	
o  Pile-up	areas	

•  Characterisa,on	
ongoing	

	
=>	focus	on	the	top	
10%	of	your	matches	

Step	3	–	eliminate	non-contenders	
Ethnicity	/	Na,onality	/	Geography?	

A	match	on	Y-DNA	or	mtDNA?	
A	match	on	the	X?	

Maternal	or	Paternal?	
Narrow	down	to	a	specific	CA	couple?	

Phasing	your	DNA	/	Chromosome	Mapping?	

3	

1	
2	

3	

4	

At	the	End	of	Step	3	…	

•  Your	hand	of	ancestral	cards	has	been	whiDled	down	
– May	allow	you	to	confine	your	research	to	just	1	line	

•  If	your	match	does	the	same,		
that	will	whiDle	down		
the	possibili,es	on	
their	side	too	
–  Godparents?	Witnesses?		
–  Loca,ons?	

…	but	oPen	the	Brick	Wall	persists	

3	
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Step	4	–	working	with		
small	related	Triangulated	Groups	

Iden,fy	groups	who	are	likely	to	have	the	same	CA	
Iden,fy	OLS	(Overlapping	Segments)	
“In	Common	With”	matches	(ICW)	

4	

Step	4	=	like	playing	a	game	of	cards	
Assemble	your	Common	Matches	
Iden,fy	Triangulated	Groups	
Repeat	Steps	1-3	
Compare	trees	at	each	stage	

4	

Simple!	

Lost		
in		

Spreadsheets!	

3rd	Party	Tools	

•  Gedmatch	–	www.gedmatch.com		
•  ADSA	spreadsheet	–	www.dnagedcom.com		
•  K	Works	&	J	Works	–	www.dnaadop,on.com	
•  GenomeMate	–	www.genomemate.com	
•  The	Swedish	DNA	Project	

Matching	Segments	that	are	IBD	(“true	+ve)	vs	those	
that	are	IBS	(“false	+ve”)	-	per	John	Walden	analysis	

•  11	cM	or	greater	matching	segment:		>99%	IBD,	<1%	IBS	
•  10	cM	matching	segment:		99%	IBD,	1%	IBS	
•  9	cM	matching	segment:		80%	IBD,	20%	IBS	
•  8	cM	matching	segment:		50%	IBD,	50%	IBS	
•  7	cM	matching	segment:		30%	IBD,	70%	IBS	
•  6	cM	matching	segment:		20%	IBD,	80%	IBS	
•  5	cM	matching	segment:		5%	IBD,	95%	IBS	
•  4	cM	matching	segment:		ca	1%	IBD,	ca	99%	IBS	

Tim	Janzen	-		hDp://www.isogg.org/wiki/Chromosome_mapping		

Finding	the	unknown	parents	
-	strategy	for	tes,ng	

Working	with	known	cousins	…	
	

Triangula,ng	on	a	known	ancestral	couple	…	

Family	Members	Tested	…	so	far	

MHG	vs	EW	=	13	
COC	vs	EW	=	15	
KS	vs	EW	=	22	
MHG	vs	KS	=	17	
COC	vs	KS	=	34	
MHG	vs	COC	=	53	

NS		

JS	

MS	

W	

AW	

EW	

Triangula.ng	on	
a	known	
ancestral	
couple		-			
anyone	who	
matches	any	2	
descendants	has	
to	be	related*	
via	a	Common	
Ancestor	at	or	
above	the	level	
of	PS=MM	

*unless	it	is	a	false	posi,ve	match,	or	2nd	connec,on	present	

IRL4-DUB1	
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Finding	the	unknown	parents	
-	strategy	for	tes,ng	

Working	with	unknown	cousins	…	
	

Triangula,ng	on	an	unknown	ancestral	couple		…	

Me	 My	match	
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Iden,fy		
Common		
Matches	

4	

Me	 My	match	
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26	
27	
28	
29	
30	
31	
32	
33	
34	
35	
36	

my	matches	 her	matches	

1	
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1	
2	
3	
4	
5	
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7	
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9	
10	

Our	Common	Matches	

4	
Common	Ancestor	
Common	Ancestors	
Common	Ancestral	Couples	

2nd	Common	Ancestor	

4	

CA	at	or	ABOVE	level	of	CA	

Your	common	matches	
may	share	several	
different	ancestors	

above	the	level	of	you	
and	your	match	…		

how	can	you	separate	
them	into	groups?	

7	
8	
1	

Dad,	I,	7,	8	are	ICW	matches,	who	match	each	other,	
AND	have	overlapping	segments	>10	cM	on	Chromosome	4	
=>	99%	probability	they	all	share	same	single	Common	Ancestor	

hDp://www.dnagedcom.com/adsa/adsamanual.html.php	
hDp://www.genealogyjunkie.net/adsa-tool-no-spreadsheets-required.html			

4	OLS	separate	one	TG	from	another	 Low	Hanging	Fruit		
blocked	by	Low	Hanging	Brick	Walls	

Dad,	1,	2	
Dad,	1,	3,	5,	6	
Dad,	1,	4	
Dad,	1,	7,	8	

			2									1															Dad	 3								5					6	7				8	4	

Triangulated	Groups	based	on	matching	ICW	matches	with	OLS	of	Dad	&	1st	cousin	
Alan	 Be+y	 Dad	
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Triangulated	Groups	-	Summary	

•  Many	of	your	matches	can	be	separated	into	
dis,nct	Triangulated	Groups	
–  Shared	ICW	(In	Common	With)	status	
– Overlapping	segments	anchor	each	TG	to	a	single	
Common	Ancestor*	

•  Matches	within	a	given	TG	should	collaborate	
(i.e.	share	trees)	to	iden,fy	Common	Ancestor	

•  This	takes	,me	…	a	lot	of	,me	…	really	…	
•  Always	look	for	common	…	
–  loca,ons,	surnames,	&	individuals	

•  Keep	track	of	who	you	talk	to	and	what	they	say	

*	in	99.8%	of	cases	

Skip	it	all	!!	

•  Send	them	your	
pedigree	&	ask	…	
– Any	common	
loca.ons?	

– Any	common	
surnames?	

– Any	common	
individuals?	

Secrets	to	Success	
ü  Develop	your	tree	&	share	it	
ü  Start	with	your	closest	matches	
ü  Develop	a	rela,onship	with	them	
ü  Keep	track	of	what	you’ve	done	

=>	ADSA,	GenomeMate,	spreadsheets	
ü  Y-DNA	projects	may	be	a	useful	anchor?	
ü  Create	more	tools		

Ø  Independent	vs	commercial	development	
Ø  Automate	them	
Ø  Commercial	Companies	incorporate	tools	into	the	

service	they	provide	their	customers	

Step	4	=	like	playing	a	game	of	cards	
Iden,fy	your	Triangulated	Groups	
Assemble	each	TG	
Repeat	Steps	1-3	
Compare	trees	at	each	stage	

4	

Simple!	

You	only	need		
to	be	lucky	once!	


