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Mallick et al. (2024)

ANCIENT-DNA GOLDRUSH

The quantity of genome data from ancient-human
remains has grown rapidly since 2018, owing to

advances in DNA sequencing and extraction. Geographical
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Post-LGM Europe
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* Since Iron Age (ca. 800 BCE): more stable population structure
In Europe

* Less gene flow from outside Europe

* Middle Ages (500-1500 CE):

* Large-scale intracontinental migration, e.g. Migration Period (400-600
CE)

* Major regional genetic ancestry reshuffling



Early Middle Ages

Iron Age

Bronze Age
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* Historical era: major political and social transformation

* Genetically highly dynamic

* Impact of these demographic changes in Western Europe during
the last two millennia?

* Need for long-time transect studies



Sint-Truiden

* Archaeological excavations (2018-2020)
 Cemetery with 3,000 graves
 8th-18th c.

* Low Countries: high population density and urbanisation during
Middle Ages

* Archaeo-historically well-documented






Sint-Truiden

Sarchinium: Roman settlement

Late Antiquity Early Middle Ages High Middle Ages Late Middle Ages Early Modern
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Popular pilgrimage
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Sint-Truiden: international trade
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Trudoplein
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Research design

e 3,000 skeletons

* 404 selected for ancient DNA analysis

1. SAMPLING SKELETAL REMAINS
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Patterns of ancestry and mobility

Relatedness and inbreeding

Population size dynamics and demographic recovery

Health and immune responses to pandemics
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- Patterns of ancestry and mobility

PC2

* Genetic ancestry
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Patterns of ancestry and mobility
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Patterns of ancestry and mobility
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Flanders, Belgium

Ancient Modern
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‘@ Patterns of ancestry

e Model with two sources West-Flanders
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Metagenomic findings Sample size
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Why Sint-Truiden needed the VSC?

PROBLEM: aDNA

Massive genomic datasets
* Ancient DNA samples + reference panels
* Millions of variants per individual

aDNA complexity
* Fragmented
* Damaged

Computationally intensive analyses
* Genotype imputation
* Population genetic modeling

SOLUTION: VSC

High-performance computing
* Parallel processing
* Massive memory availability

Efficient pipelines
* Fast
e Scalable (e.g. imputation Tier1)

Large-scale storage
* Handles TB-scale genomic datasets
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