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• An on going global study that aims to map human origins, settlement and 
migration by analyzing DNA samples

• One of the first and largest Citizen Science projects in the country

• Launched in 2005
– Short DNA sequences

• Redone in 2012 as Geno 2.0
- DNA Chips

- Bioge-graphic Regions
• Hominin Percentages

• Redone 8/15 & 12/16 as Geno 2.0 Next Generation
Illumina Omni Express
Helix (Next Generation Sequencing)
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What is the Genographic Project?
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What is The Genographic Project?

Genographic 
Legacy Fund

~80,000 indigenous samples
~850,000 public 

participants

$2.4M granted

Field 

Research
Public

Participation

Twelve years of scientific success



• Awarded over 100 grants totaling over $2.4 million, across 5 continents

Genographic Funds: Cultural and 

linguistic preservation



Education & Outreach Programs

- More than 5,000 students, across hundreds of schools
- Topics: History, biology, geography, languages

Ireland  Jul 2013

Spain 
May 2013

New Zealand     Feb 2014



Genographic: The Science

What is your own history, how can you learn about it?

“The greatest history book ever written is the one 
hidden in our DNA.”

Anthropology Geography Biology

History



Genographic Scientific Research Centers 
(2005- 2015)

82,000  indigenous samples
12 research centers, 6 continents
Published ~76 academic papers



Genographic Scientific Grants 
(2012-2016)

14 new grantees: >$725,000

Peopling of the 
Caribbean

Origin and spread 
of Indo-European

Recovering Australia’s 
lost history

Tracing migration 
routes along the 
Mediterranean



Genographic in Academia

• +70  Academic Manuscripts (Science, Nature, PNAS, PLoS Genetics, …)

• >100 professional conference presentations



Genographic Project Research: Sample Publications



What is the Science?
• Genome: Totality of genetic information of a species

- Three billion base pairs or DNA markers (ie. instruction book)
- A book with 23 chapters we call chromosomes

- 22 of them are autosomes, two are sex chromosomes (X and Y)

- Each base pair (bp) of DNA is represented by a letter (A, C, G, T)

- Autosomal DNA is Inherited bi-parentally (>99%), re-shuffled each generation

- What makes each person unique are the mutations, or variations in the DNA



Uni-parental genome (>1%)

Mitochondrial DNA
-Inherited strictly from mother
-Very common, doesn’t mix
-Highly mutable

Y Chromosome DNA

-Passed on from father to son
-Does not mix (mostly)



Mitochondrial DNA (mtDNA)—maternally-inherited

- Many mutations (changes or variations in the DNA)

- mtDNA is a small, numerous molecule

-Hypervariable region (~1,000 bp) has no genes, but include many 

mutations that define specific branches of humanity, or haplogroups

-Lineages that share

mutations are part of the

same haplogroup, or branch

of the tree.



Y Chromosome DNA (Y-DNA) – Paternally inherited

- Many and various types of mutations

- Smallest nuclear chromosome (59 Million basepairs)

-It holds very few genes, most of the genes that 

make men and boys male

-As in mtDNA, lineages that share mutations are 

part of the same haplogroup, or branch of the 

tree. 



mtDNA Haplogroups
Haplogroup Subgroup      Mutations
A 16223, 16290, 16319

A2 16111, 16223, 16290, 16319, 16362
B 16189, 16217
C 16223, 16298, 16327

C1 16223, 16298, 16325, 16327
D 16223, 16362

D1 16223, 16325, 16362

-A, B, C, D, X2a Native American
-H-K , N, T-X2b European
-L0, L1, L2, and L3 African
-A-G, M-S, Y-Z Asian and Australian

Y Chromosome Haplogroups

-Q y C3 Native American
-E, G, I,J, R, T European
-A, B, E African
-C,D,H,J,L-Q,S    Asian and Australian



How does DNA become a map?



How do Mutations Become Migration?

CAT

TAT

TAG

TTT

AAT
GAG

CAT

TAT

TAG

TTT

AAT

GAG

CAT East Africa
TAT Southwest Asia
TAG Siberia
GAG Americas



Field Work in Puerto Rico in 2010

Prehistory of 
the Caribbean



• Sampled from 326 participants  on two expeditions to the island (2010-2011)

• We categorized diversity by looking at the origin of ancestral haplogroups

European

Indigenous

African

60%

15% 25%

Genetic Diversity in Puerto Rico: 
mtDNA lineages

Indigenous groups:
A, B, C, D, X

African groups:
L0, L1, L2, L3

European groups:
H, J, K, T, U, V



Puerto Rican study: Paternal Lineages

• 121 male participants
– 41 are Haplogroup E

• 20 E1b1a           (Sub-Saharan African)
• 21 E1b1b                    (Med/ N African)

– 7 are Haplogroup G (G2a)                   (Med)
– 10 are Haplogroup I

• 5 are I2 (Med)
• 5 are I1

– 6 are Haplogroup J (J2a1)                    (Med)
– 54 are Haplogroup R1

• 53 R1b                        (Western Europe)
• 1 R1a

– 2 are Haplogroup T            (Med/ N African)

101 are European, Middle Eastern, North 
African (I, J, R, T) 84%
20 were Sub-Saharan African (A, B, E) 16%
Indigenous lineages (Q) 0%

Genetic Diversity in Puerto Rico: 
Y chromosome lineages

84%

16%



Peopling of the Caribbean: 
Genetic Diversity in Puerto Rico

Ancestral breakdown (Avg)
European 40 - 60%
African 15 - 25%
Indigenous (Taino)  12 - 15%



Larger scale work in Mexico (2011-2014)
12 Million Indigenous Mexicans, 62 languages



First Group, Otomi: 97% Indigenous

A2C1

D1

D4

B2

A2d
A2q
A2u

B2a
B2c
B2g

C1b
C1d

D4h3

Where else in the Americas is the haplogroup found?
A2d: Commonly found in northern Mexico C1b:  Throughout Americas
A2q: Mesoamerica C1d: Throughout Americas
A2u: Mesoamerica D1:    Throughout Americas
B2a: Southwestern USA D4h3:  Pacific Coast
B2c: Western USA

European

Maternal Lineages:
European (H, J, K, T, U, V)    3%
Indigenous (A, B, C, D)        97%



Second group, Nahua: 96% Indigenous

A2

D1

B2

A2g
A2h
A2q
A2u

Where else is the haplogroup found?
A2g:  South America
A2h:  Central and South America
A2q:  Mesoamerica
A2u:  Mesoamerica

C1 Eur
Maternal Lineages:
European 4%
Indigenous 96%



Genographic work on Mexicans and 
Mexican-Americans

-Based on 15 Indigenous Mexicans and 
20 Mexican-American participants

Indigenous Mexicans: 70% - 100% Native-American DNA

Mexican-Americans: 30 - 60%   Native American DNA

What does it 
mean to be
Mexican?



Dominican Republic:
1,000 Samples : 40 people from 25 villages
What is the genetic make up of a Dominican?

What does it 
mean to be
Dominican?

Dominican Republic (2015-now)



What does it mean to be Hispanic?

Indigenous Mexicans:
75-100% Native American DNA
0-30%  European

Mexican-Americans:
30-60%   Native American DNA
20-40%   European DNA
5-10%      African DNA

Puerto Ricans:
12-15% Native American DNA
20-25%  African DNA
50-70% European DNA

Domincans:
?



Is it race question, or is it about identity?

What does it mean to be Irish?
Paternal Line

Maternal Line



Genographic: Public Participation

• Genographic (Geno 1.0) 2005 - 2012 ~520,000 participants

– MtDNA: Maternal line

– Y-Chromosome: Paternal line

– Read DNA Sequences

• Geno 2.0  2012 – 2018 ~450,000 participants

– Maternal and Paternal ancestry

– What is your ancestral mixture?

– 145,000 mutational spots on your genome



Deep Ancestry

• Thousands of Y-SNPs from nearly every known haplogroup

• Thousands of mtDNA SNPs, most comprehensive look, just 
short of a complete mtDNA genome

Regional Ancestry

• Calculated from 18 or 22 Bio-geographical regions

• 60 Comparative Populations

Hominin Ancestry

• Neanderthal estimates based on latest analyses

What useful information is in Geno 2.0 data?



Geno 2.0  Next Generation w/ Family Finder transfer

750K SNP custom array
Based on Illumina Omni Express



Geno 2.0 Next Generation (w/ Helix)

Next Generation Sequencing: 30-40 Million SNPs
One Samples and you are done.
DNA Results Marketplace

Genealogy
Health 
Physical Traits
Personality, Tastes, Likes…



Ancestry:
National Geographic
Insitome (Neanderthal, Metabolism)

Entertainment:
Wine Explorer
Slumber Type
Baby Glimpse
Personalized Prints

Family:
Carrier Check
Breast Milk

Fitness: Nutrition:
Fat Burner Meal Planner
Muscle Builder Food Sensitivity
Fitness Buddy Weight Loss Coaching

Health:
Diabetes Test, Cholesterol Test



Continue to decode the human story, hidden in 
our DNA (and now hidden in our Database)

• Employ the best genotyping platform available specifically for 
Anthropological Genetics, by analyzing a comprehensive set of 
Y-chromosome, mtDNA, and autosomal DNA AIMs

• Grow the citizen science component, actively engaging the 
public and scientists in data collection and analysis, and by 
increasing connectivity and interconnectivity among 
participants

• Broaden our scientific collaboration by leveraging the 
Genographic Database, which is one of the lasting scientific 
legacies of the Project, allowing us to explore global genetic 
patterns at an unprecedented scale

Objectives for 2018: Grants and Genographic Database



Geno 2.0 Next Generation for mtDNA

• Complete mitochondrial DNA genome

>95% in the coding region. Haplogroup calls based on Phylotree Build 16 (2014), 
moving to Build 17 (2016)
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mt-MRCA

L0

L1

L5

L2

L6

L4 L3

M N

R

L* L3* M* D N* R* R0 U

(incl. 

C,E,G,Q,Z)

(incl. 

A,I,S,W,X

(incl. 

B,F,J,P,T)

(incl. 

HV,H,V)
(incl. K)

http://en.wikipedia.org/wiki/Mitochondrial_Eve
http://www.phylotree.org/tree/subtree_L.htm
http://www.phylotree.org/tree/subtree_L3.htm
http://www.phylotree.org/tree/subtree_M.htm
http://www.phylotree.org/tree/subtree_D.htm
http://www.phylotree.org/tree/subtree_N.htm
http://www.phylotree.org/tree/subtree_R.htm
http://www.phylotree.org/tree/subtree_R0.htm
http://www.phylotree.org/tree/subtree_U.htm
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Geno 2.0 Next Generation for Y-DNA

• More Y chromosome DNA SNPs
~17,000 SNPs, many we still placing on the tree. 

Hundreds of E, G, I, J R1a and R1b SNPs

New origin (A00)

New bifurcations



Genographic
results are 
interactive, 
grow with the 
database and 
updated

Newer Bio-Geographical Results 
(Across 30+ Regions)



Results: Your Hominin Ancestry

And it is also fun

How much Neanderthal do you have?



Geno 2.0 meets Citizen Science

Our
Story

Our
Clan

You

YouGeno114

Geno114

- Number of SNPs apart
- Mutation rate-> haplogroup age
- How closely related are you?
- Share a story, communicate

- Share a story, no communication
- Count the number of “relatives”



Ancient DNA: Remove the leaves – Look inside 
the Tree. We know past cultures through 
materials, now through DNA
(Science) 
Work with Archaeologists, Curators

Database Growth/Universities & Education
Bring Help to “Read the Leaves” (DAR) 
Publish new results from the DAR
(Science) Remake the Maps, Educ. Materials

Storytelling: What are the New Stories?

(2018 - 2022 )

What can be next?



Growing research in
Ancient DNA w/ new Lab Partnerships

48 Ancient DNA samples (500 and 8,000 BCE)
-Rare and new lineages

70 Modern samples (Yagan, Kaweshkar, Selknam)



How can the two world work together?

Genealogist researching R1b wants to 
know when/where a SNP arose?

Genographic DAR
Gains access to the 
Genographic DAR, 
discovers 500 individuals 
with same/related SNPs

Grows their Tree
Identifies possible place 
of origin of SNP

Contact
Genographic
(mvilar@ngs.org)
To get information 
about participant 
and Researcher
working in region

Possible research
collaboration comes

Jointly apply for NatGeo
Grant to sample/analyze 
new group, population

Grow the Tree
Grow the Admin
Group

Publish Research

Any other 
Ideas?

Bringing Geneaologists and Academics Together

mailto:mvilar@ngs.org
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Howard University, Cornell University, Harvard University, University of Texas
George Washington University, University of Pennsylvania, University of Maryland

More than 200 Educators buy kits every year 

Developing:
Maps
Lessons
Curriculum

Bring in Schools and Universities



Genographic Project Database or DAR

as of Fall 2017 (estimate)

Current status of DAR (Geno 1.0)
Number of consumer participants 429,777

control Region mtDNA 216,675
Y chromosome (dozen STR) 213,102
Research Center Participants 78,819

Current status of DAR (Geno 2.0)
Participants with completed Geno 2.0 results 
~215,000
Participants with Geno 2.0 Next Generation (Array and Sequencing)
~145,000 Percentage of people that gave email addresses 87%
Percentage of participants that opted-in to science 65%
Demographic information for most participants

Size of the Genographic Project database:  > 890,000 individuals



Genographic Database (DAR) Search Tool

Tree

SNP

Story

To apply to work on the Genographic Project database email me at:    mvilar@ngs.org 



Genographic Database Search Tool



Genographic Database Search Tool    

Search the Genographic database by:
mitochondrial haplogroup
Y haplogroup (long form, short form)
Y-SNP
mtDNA position (SNP)
Place of Birth
Current ZipCode
maternal or paternal POB
maternal or paternal ethnicity & language
Same for grandpaternal and grandmaternal

Bringing Academic Tools (Network, Admixture) to Genealogists



How can Genealogists use the DAR?

• Research your own group: Origin, dispersal, history

– ie. more than 1,200 R1b-M222

• Research by Ethnicity/Place of Birth, Migration

– ie. More than 2,000 people with Greek Ancestry

• Research by Zip Code: Where are the haplogroups now?

• Research by SNP: Possibilities are endless

• Help us discover new branches of the Y and mtDNA Tree. On going work…

– working with Rebekah Canada on a Y haplogroup Q tree

– working with Roberta Estes on mtDNA haplogroups in Americas

– working with Marie Rundquist on Y DNA in the Americas

– I’m also working with 12 field researchers, and  >30 data researchers

• Genographic as the path for Genealogists & Academics to work together 48



Participant #1

Maternal Haplogroup: W1
“A lineage with strongly connected to 
Balto-Slavic people. Finland (9.6%), 
Hungary (5.2%), Latvia (4.1%), Macedonia 
(4%) and Belarus (3.7%). The Finns and 
the Hungarians are both speakers of an 
Uralic language, which would imply an 
Uralic connection with haplogroup W”

2.7%



Participant #2

Haplogroup
E1b1a

Maternal
Haplogroup H6a

Paternal

Same lineage as:



After 13 Years,
What is the take away?



Thank you! 
Any questions?
Thank You!


