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Thesis abstract

Ancient DNA (aDNA) research in the Americas represents a genetic strategy to
investigate demographic and historical events of populations in the continent with the
added bonus of having a direct and temporal perspective. This thesis aims to explore
human mitochondrial DNA (mtDNA) diversity from a large number of pre-Columbian
samples in a diachronic transect through time in order to refine our understanding of the
genetic structure and diversity of ancient civilizations in the Central Andes of South
America prior to the arrival of Europeans.

| used a combination of traditional PCR-based methods and the latest technological
advances for DNA analysis (i.e. Next-Generation Sequencing — NGS) to generate high-
resolution mtDNA data to explore the past genetic diversity of South American
populations.

This work shows the perspective of aDNA research to identify temporal transitions in the
genetic composition in the Central Andes of South America in real-time, since | aimed to
incorporate samples from all cultural archaeological periods, improving the spatial and
geographic coverage.

By comparing the results with genetic data from modern-day native populations, this
thesis will also address the potential impact of the European colonization on indigenous
populations to understand the evolutionary history of Native Americans. To that end, the
acquisition of high-resolution genomic data from ancient specimens showcase the true
potential of aDNA research to uncover (re-discover) lost genetic diversity or lost mtDNA
lineages from pre-Columbian populations, which cannot be inferred from modern-day
populations.

| aim to provide an accurate description of patterns of genetic diversity through time,
reconciling and contrasting the genetic data with valuable archaeological information, and
to test for demographic and population continuity or discontinuity in pre-contact South
America. Finally, this thesis adds important perspective to the existing knowledge about

MtDNA diversity and population prehistory in the Central Andes.



Research Aims of the project

a)

b)

d)

To explore novel ancient mitochondrial DNA data from Native Americans from the
Central Andes of South America across several archaeological periods in order to
contrast this information with available HVR-I data from present-day and ancient

populations to better understand the overall pre-Columbian mtDNA genetic diversity.

To generate complete mitochondrial DNA genome data at highest level of resolution
from selected ancient samples from South America to characterize and explore the
potential of mitochondrial genomes to unveil mtDNA genetic diversity in South
America before the European arrival.

To reconcile genetic and archaeological information in the light of temporal sampling
to reconstruct the population history of pre-Columbian ancient groups in restricted
geographic locations in South America.

To combine the advantages of traditional and novel methods for aDNA analysis in

order to develop and establish a new technique for genotyping ancient specimens

exclusively from pre-contact Americas.
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Thesis structure

This PhD thesis is written as a combination of chapters in publication format and a
published paper. The content of the chapters and relevant supplemental materials are as

follows:

Chapter 1: General Introduction

a. General description of the state-of-the art and current knowledge about population
history in pre-Columbian Americas.

b. General introduction to ancient DNA field, applications and limitations.

C. General introduction to Next-Generation Sequencing technologies and applications

in aDNA research.

Chapter 2: Ancient DNA from pre-Columbian populations in the Central Andes of
South America: a diachronic study of mtDNA haplogroup diversity based on
Hypervariable Region |

Exploration of the mtDNA genetic diversity with a large sample size in a broad
geographical and chronological range, contrasting ancient and modern diversity in

populations from South America based on analysis of the hypervariable region-I.

Chapter 3: High-resolution mitochondrial genome sequencing reveals a substantial
loss of Pre-Columbian diversity

Application of Next-Generation Sequencing techniques to ancient samples from South
America in order to retrieve mtDNA complete genomes by applying a temporal sampling
through archaeological periods in the Central Andes of South America.

Exploration of mtDNA diversity in pre-Columbian Americas under a great level of genetic

resolution.
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Chapter 4: Ancient DNA analysis from the ‘Huaca Pucllana’ archaeological site in
Central coastal Peru: Chronological study of mitochondrial DNA variation in the
context of the Wari Empire expansion during the Middle Horizon

Exploration of changes in genetic diversity and micro-evolutionary processes in a transect
through time in a restricted geographic area, i.e. coastal Peruvian populations, driven by

the impact of pre-Columbian colonization led by the Wari Empire.

Chapter 5: AmericaPlex26 — A SNaPshot multiplex system for genotyping the main
human mitochondrial founder lineages of the Americas (co-author)

Development of a laboratory analytical technique to perform an exhaustive screening of
archaeological samples in the Americas for genotyping purposes and sample selection for

Next-Generation Sequencing.

Published paper: Coutinho A, Valverde G, Fehren-Schmitz L, Cooper A, Barreto
Romero MI, Espinoza IF, Llamas B, and Haak W. 2014. AmericaPlex26: a SNaPshot
multiplex system for genotyping the main human mitochondrial founder lineages of the
Americas. PLoS ONE 9(3):€93292.

Chapter 6: General Discussion

Summary and conclusion of the overall study.

Limitations of research, future perspectives and assessment for potential aDNA follow-up
studies in South America.
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