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‘Traditional’ archival research and oral history interviews

Quantitative and social network analysis (SNA) methods from the social 
sciences
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Human

Research on UK Human Genome Mapping Project

Thesis: bottom-up  top-down approach in 
genomics

Change in composition of community of sequencers 
and organisation of sequencing



Yeast



Quantitative/SNA

Develop processes to extract data from European 
Nucleotide Archive (housed at European Bioinformatics 
Institute) and Scopus. 

Production of comprehensive datasets of sequence 
submissions and associated publications. 

Production of network visualisations. 
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The problem of translation

‘Gaps’; 

‘Obstacles’;

Between research outputs and 
therapeutic interventions.

Typical case – sequence data associated 
with Human Genome Project

NIH politics and funding, cancer research



Translation: pig genetics and breeding 

Close working relationship between publicly-
funded animal science research and livestock 
breeding industry. 

USDA/INRA/old AFRC institutes, land-grant 
universities in US, agricultural universities in 
Netherlands, Denmark, Sweden. 

‘Strategic’ and precompetitive research.

Image credit: Alan L. Archibald

“What then is the relation of science to 
this art of breeding? …to place at the 
disposal of the breeder the instruments of 
precision which will enable him to carry 
out his work efficiently.”

A. D. Darbishire, 1917, p. 126



Landmarks

Late 1980s – Start of more systematic mapping of the pig genome.

1991-1994 – PiGMaP 1

Early 1990s – USDA initiatives launched

1994-1996 – PiGMaP 2

Late 1990s, early 2000s – QTL mapping efforts; production of BAC libraries

2006-2009 – Sequencing at Sanger Institute; 2009 draft sequence

2012 – Publication in Nature

2016 – New sequence published

Image credit: Alan L. Archibald



History of pig genomics

Mapping and sequencing efforts.

Primary initial focus: PiGMaP collaborations 
(1991-1996) and Swine Genome 
Sequencing Consortium (from 2006).

US initiatives (including USDA)

Asian involvement and projects. 



European collaboration

PiGMaP

European Laboratory Without 

Walls (ELWW)

Funded by European Commission, 
national ministries/research 
councils. Some private sector 
support.



PiGMaP

Distributed, bottom-up project. 
Movement of DNA, genotyping 
data, linkage analyses, materials

Combination of molecular and 
quantitative genetics approaches

Reference families across    
Europe, crosses for linkage 
analysis

Image credit: Alan L. Archibald



PiGMaP objectives

• Produce physical map with >1 distal and >1 proximal       
landmark focus mapped on each chromosome arm;

• Produce genetic map with sufficiently dense and                  
spaced out markers;

• Link the two maps using landmark loci;
• Develop and characterise a flow karyotype;
• Develop techniques for rapid genotyping for polymorphic 

markers;
• Evaluate conservation of synteny;
• Plan experiments and develop and evaluate statistical methods 

to map and analyse QTL;
• [Develop an informatics capacity for pig genetics and genomics].





Genetic and cytogenetic mapping

Databases – two databases in 
PiGMaP, Roslin and INRA. Not 
integrated, though subsets of 
the data were collated together 
in order to produce the linkage 
maps. 

Roslin on genetic mapping, 
INRA on cytogenetic mapping. 

Yerle et al. (1995) The PiGMaP consortium cytogenetic map of the 
domestic pig (Sus scrofa domestica). Mammalian Genome, 6: 176-186.



Physical mapping project, 2003-2005

4 BAC libraries used:  

Production of physical map based on BAC-end 
sequencing at Sanger Institute and Genoscope. 

Minimum tile path generated. 
Humphray et al. (2007) A high utility integrated map of the pig 
genome. Genome Biology, 8: R139.



Sequencing

International consortium. Sequencing 
conducted mainly at Sanger Institute.

Funding from USDA, EU, DEFRA, BBSRC, 
National Pork Board, Iowa Pork Board, 
North Carolina Pork Council, Iowa State 
University, North Carolina State 
University. Photo credit: 

www.thepigsite.com/focus/content
s/breedsofswine/du_sow.jpg





Sequencing project

Involvement of pig genetics community in 
planning, management, assembly and 
annotation 

Outcomes include the development of SNP 
chips for genotyping, genomic selection in 
livestock industry

Sscrofa10.2 assembly; other assemblies 
and resources produced 





Thin and thick sequencing

Distinction developed to distinguish the 
determination of the order of bases (thin) from 
the processes required to produce a sequence 
that can be used by different potential end-users.

Thick sequencing therefore encompasses: 

Prior mapping, library production, 
construction of minimum tile path, various 
stages of assembly, quality control and 
evaluation, and annotation.







Consequences for understanding translation

Sequencing as open-ended process

Importance of considering re-sequencing, non-whole 
genome sequencing and production of other resources

Importance of understanding thick sequencing concretely 
to appreciate nature of translational research processes 

Nature of production affects the nature of the product 
and its potential use; problem of translation is the 
problem of alienation of producer(s) and user(s) of 
sequence data 





Consequences for understanding relation of 
genomics to translation

Mapping and sequencing projects Sequence production Resource production and use

PiGMaP/ELWW

USDA intra-mural
USDA extra-mural

Sino-Danish

Swine Genome Sequencing 
Consortium

What is being sequenced?
By whom?
When?
Where?
How?
For what intended purpose?
For what incidental purpose(s)?

Production, circulation and use of:
DNA samples
DNA probes
Primers
Non-sequence data
Clones (e.g. from BAC libraries)



Ongoing work

Further empirical work concerning history of pig genomics –
international and non-project dimensions

Development of quantitative data and network visualisations –
community structure, relationship of producers and users of data

Pig genomics and biomedical translation
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