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PI: Professor Robin G Allaby 
 
Co-I: Dr Logan Kistler (Smithsonian Institute, USA), Dr Fabio Freitas 
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Project Highlights:  

• Reconstruction of ancient maize genomes from archaeological samples 

• Apply state of the art plant genomics techniques  

• Join a large project team investigating maize evolution in South America  

Overview (including 1 high quality image or figure):  

Maize was domesticated around 9,000 years ago in the Balsas region of Mesoamerica, whereupon it 

spread to both South and North America. Recent ground-breaking research in this group established 

that this occurred in several complex waves (Kistler et al 2018 Science 362:1309–1313).  

 

Figure 1: The stratified domestication model of maize  



  

Through the use of ancient DNA to generate genomes from archaeological maize samples it was 

established that maize most likely left the domestication centre in an incompletely domesticated 

state and that landraces were subsequently formed outside the domestication centre in a ‘stratified’ 

domestication, Figure 1. This finding predicts the existence of semi-wild forms of maize being used in 

early agriculture far away from the area of origin. The existence of such samples has yet to be 

confirmed, and it is unknown how long such types may have persisted. In recent years 

archaeological samples of apparently semi-domesticated maize have been unearthed in Brazil, 

dating to around 1000 years ago. In this project we will recover archaeogenomes from these maize 

samples, determine genetically their domestication status and establish whether these samples 

support the stratified domestication hypothesis. This project will join a larger NERC funded team 

investigating maize in South America with a post-doctoral worker, research assistant and a global 

team of experts in archaeogenomics and archaeology in South America. 

Methodology:  

Archaeogenomes will be obtained from archaeological maize samples by retrieving ancient DNA 

using a dedicated ancient DNA laboratory in the University of Warwick, and subject to NGS 

sequencing techniques such as NovaSeq. Genomes will then be subject to bioinformatic and 

population genetics analyses. The allelic state of over 200 known domestication associated loci will 

be assessed to determine the level of domestication in samples. The genomes of these samples will 

be placed in the wider population structure of South America using a range of population genomic 

techniques. 

Training and skills:  

Students will be awarded CENTA2 Training Credits (CTCs) for participation in CENTA2-provided and 

‘free choice’ external training. One CTC equates to 1⁄2 day session and students must accrue 100 CTCs 

across the three years of their PhD.  

The student will be trained in ancient DNA techniques such as extraction, library preparation (single 

stranded) and analysis of next generation sequencing (NGS) data. The student will gain state of the art 

genomics skills. Training in coding skills will also be provided in high level languages such as Perl, 

Python and R.  The student will also partake in workshops on the wider NERC project.  

 

Partners and collaboration (including CASE):  

Further information on partners and collaboration (including CASE):  

The student will receive co-supervision from Dr Kistler at the Smithsonian Institute. This will include 

at least one short visit to the Smithsonian and group there to gain skills. 

Possible timeline: 

Year 1: Initial ancient DNA retrieval and screening of samples. Selection of samples to take forward 

to genome sequencing, initial generation of archaeogenomes by NovaSeq.  

Year 2: Bioinformatic processing of archaeogenomes, mapping to modern genomes. Population 

structure based analyses, analysis of domesticate gene content.  

Year 3: Commence thesis writing. Continued genome analysis, preparation of papers. Presentation 

of findings at international conferences (e.g. ISBA).  
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Further details: 

Please add project/institutional contact details including a link to the application website if 

applicable 


