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Abstract of Research Programme

A multinational, interdisciplinary consortium of 50 world-renowned experts, centered at 8 leading academic institutions, will put the ‘Extended Evolutionary Synthesis’ (EES) to the test through an extensive coordinated program of empirical and theoretical research. The EES represents a new way of thinking about evolution, with its own assumptions, structure and predictions. It sets out to provide a coherent conceptual framework capable of inspiring novel research in evolutionary biology and adjacent fields.


The utility of the EES perspective cannot be evaluated with a single experiment, but requires an ambitious and highly innovative series of experimental and theoretical projects specifically designed to sort between novel and traditional interpretations. We have initiated such a program of work, comprising 22 interlinked projects, carried out by world-leading researchers.


The extensive data generated will provide definitive evaluations of the significance of hotly contested processes in evolution (e.g. niche construction, non-genetic inheritance), clarify the evolutionary importance of individual responses to the environment (plasticity), devise new theoretical approaches for complex genotype-to-phenotype relations, and establish to what extent developmental processes explain long-term trends, parallel evolution, biological diversity and evolvability. Basic research will be supported and promoted through conferences, workshops, symposia and public-engagement activities.


The program, amongst the most ambitious ever proposed for evolutionary biology, will constitute a major step forward for the field, leaving it a richer, more diverse and more pluralistic discipline, with a deeper understanding of underlying process, and stronger links to adjacent fields.

Further information can be found at: http://synergy.st-andrews.ac.uk/ees/the-project/
ADDITIONAL BACKGROUND INFORMATION TO THE PROJECT




The John Templeton Foundation has awarded a major grant (£5.7m or $8m) to an international team of leading researchers for a three-year research program to put the predictions of the extended evolutionary synthesis to the test.
Researchers
The successful applicant will work closely with the Project Leader and Co-Leader, as well as liaise with the wider research team. 

Kevin N. Laland (Project Leader) is a Professor of Biology at the University of St Andrews, based in the Centre for Biological Diversity (CBD). His research focuses on animal behaviour and evolution, employing both experimental and theoretical methods. Over the past 25 years, Laland has carried out extensive experimental and theoretical research into animal and human cognitive evolution, and niche construction, and has published 10 books and over 200 scientific articles on these topics. Further information can be found at: http://lalandlab.st-andrews.ac.uk/
Tobias Uller (Project Co-Leader) is Senior Lecturer in the Department of Biology, Lund University. His research explores the relationships between development, heredity and evolution, and takes an ecological and developmental perspective when addressing evolutionary questions. He is the author of over 100 articles on these topics and is the recipient of several prestigious awards. Further information can be found at: http://www.biology.lu.se/tobias-uller. 
Both Laland and Uller have been at the forefront of research to develop an extended evolutionary synthesis.

The wider team of researchers associated with the research programme comprises among the most influential researchers in the field (29 researchers with >5000 citations in Google scholar). The team comprises some of the world’s leading evolutionary biologists, developmental biologists, and philosophers of biology, including three Fellows of the Royal Society (Bateson, Brakefield, Noble), a member of the National Academy of Sciences (Feldman), a Fellow of the Royal Society of Edinburgh (Laland), and two Fellows of the American Association for the Advancement of Science (Feldman, Wade).

Additional Personnel: The research program will involve 29 researchers (PIs), based at eight funded academic institutions, plus a further 20 satellite researchers at unfunded institutions.
(A) University of St Andrews: Kevin Laland, Andy Gardner, Graeme Ruxton, Maria Dornelas, David Paterson, Susan Healy, Mat Holden

(B) University of Lund: Tobias Uller, Charlie Cornwallis, Per Lundberg, Erik Svensson, Nathalie Feiner

(C) Stanford University: Marcus Feldman

(D) Cambridge University: Tim Lewens, Nick Hopwood, Marta Halina, Patrick Bateson, Paul Brakefield, Rufus Johnstone,

(E) Santa Fe Institute: Jessica Flack, David Krakauer, Doug Erwin, Michael Lachmann

(F) Indiana University: Armin Moczek, Michael Wade

(G) Clark University: Susan Foster, John Baker, John Gibbons

(H) Southampton University: Richard Watson
Satellite researchers will collaborate with members of the team at partner organizations, as well as take place in workshops, symposia and conferences. The following satellite researchers are confirmed: Jonathan Birch (LSE), Ellen Clarke (Oxford), William Cresko (Oregon), John Endler (Deakin), Heikki Helanterä (Helsinki), Mia Hoogenboom (James Cook), Eva Jablonka (Tel Aviv), Hilton Japyassu (Bahia), Bram Kuijper (Exeter), Joshua Madin (Macquarie), Juha Merilä (Helsinki), Gerd Müller (Vienna), Denis Noble (Oxford), John Odling-Smee (Oxford), Emilie Snell-Rood (Minnesota), Kim Sterelny (ANU), Sally Street (Hull), Gunter Wagner (Yale), Stefan Williams (Sydney), Matt Wund (New Jersey).

Objectives
The program of research has the following overarching objectives:
· To demonstrate the explanatory potential of EES thinking as a vehicle for inspiring innovative research within evolutionary biology through landmark studies;

· To conduct critical empirical tests of key predictions that distinguish traditional and EES standpoints, and thereby evaluate the EES as a generative conceptual framework;

· To develop new methodologies and research avenues that investigate important evolutionary phenomena highlighted by the EES, and devise novel conceptual and formal mathematical theory that more effectively captures the roles of developmental processes and reciprocal causation in evolution;

· To promote awareness of the role(s) that conceptual frameworks play in science, and greater pluralism of perspective within the field.
Research projects
The program of research comprises 22 research projects, including both experimental and theoretical studies. Each project is a novel initiative inspired by the alternative way of thinking that emerged with the contemporary EES. The projects have been explicitly designed to produce results that will support or reject the EES claims about constructive development and reciprocal causation, for instance, by generating theoretical predictions from both traditional and EES perspectives or conducting empirical tests to sort between alternative standpoints. The program of research will provide multiple tests of all EES predictions, and make a number of additional contributions.
The twenty-two projects of the research program:

1 The EES in historical focus (Lewens)

2 The EES in philosophical focus (Lewens)

3 How evolution learns from experience (Watson)

4 Developmental bias and the origin of adaptive variation (Uller)

5 The role of developmental plasticity in innovation and diversification of Onthophagus beetles (Moczek)

6 Evolution and ontogeny of complex group adaptation (Gardner)

7 The origins of organismal complexity (Cornwallis)

8 Plasticity and house building in social insects (Ruxton)

9 The evolution of inclusive heredity through the genomic interactions of symbionts (Wade)

10 Adaptation through genes, without change to the genome: host adaptation via change in its microbiome composition (Feldman)

11 Evolution of non-genetic inheritance – a life cycle perspective (Johnstone)

12 Non-genetic inheritance and adaptation to novel environments (Uller)

13 Adaptation through niche construction and microbiome function in Onthophagus beetles (Moczek)

14 An experimental test of plasticity led evolution (Foster)

15 Plasticity and adaptive radiation in Anolis lizards (Uller)

16 Phenotypic plasticity, developmental bias and evolutionary diversification in butterflies (Brakefield)

17 Plasticity as a bridge between micro- and macroevolution (Svensson)

18 Adaptive trends and parallel evolution generated by niche construction (Laland)

19 Niche construction, plasticity and the diversity of coral reef fauna (Dornelas)

20 Niche construction and evolutionary diversity in experimental communities (Paterson)

21 Macroevolutionary dynamics of niche construction (Erwin)

22 Ecosystem networks and system-level functions (Watson)
Statement of significance
The EES engenders huge excitement, across multiple fields, but remains contentious, and is regarded with skepticism by many evolutionary biologists. This skepticism is to some extent warranted: the EES has yet to prove itself a vehicle for productive research within evolutionary biology. We believe that completion of this program of research will transform these perceptions, not just by influencing how evolutionary biologists think about the value of alternative perspectives, but also by changing views of the nature of the evolutionary process.


The research program will demonstrate that the EES is more than just a lobby for change, but rather a new conceptual framework capable of proving a stimulant to the field. It will show that the EES can generate new hypotheses, devise critical tests, and provide insights that are unlikely under traditional perspectives. The research will collectively form a powerful evaluation of the merits of restructuring evolutionary theory to acknowledge a broader set of causes.


The EES research project will encourage evolutionary biologists to think anew about the causes of evolutionary change, the sources of adaptation, the nature of development, and the construction of heredity. This will potentially set the study of evolution on a new trajectory, but may also have far-reaching ramifications for many adjacent fields, particularly developmental biology, ecology and the human sciences.
The Extended Evolutionary Synthesis (EES)

The extended evolutionary synthesis is new a way to think about and understand evolutionary phenomena that differs from the conception that has dominated evolutionary thinking since the 1930s (i.e., the modern synthesis). The EES does not replace traditional thinking, but rather can be deployed alongside it to stimulate research in evolutionary biology. It stands out in its emphasis on the role of developmental processes, which share with natural selection responsibility for the direction and rate of evolution, the diversity of life, and the process of adaptation. For example, the EES emphasizes that phenotypic variation is not random, that there is more to inheritance than genes, and that there are multiple routes to the adaptive fit between organisms and environments.
The Modern Synthesis also represents a particular way to understand evolution. It primarily focuses on genes: new variation arises through random genetic mutation; inheritance occurs through DNA; and natural selection of genes is the sole cause of adaptation, the process by which organisms become well-suited to their environments. This way of understanding evolution has been highly productive but, like all conceptual frameworks, it shapes what data are collected, and how findings are organized and interpreted.
The field of evolutionary biology has evolved, incorporating many new theoretical and empirical findings (e.g. neutral theory, inclusive fitness theory). As a result, today’s evolutionary theory is vastly more sophisticated than the original modern synthesis and covers a broader range of phenomena. However, this does not imply that the underlying conceptual framework is the one best-suited to accommodate new findings in biology and other sciences. Alternative perspectives are of value to the extent that they draw attention to new lines of enquiry or novel hypotheses, which is what the EES sets out to do.
Key ideas central to the extended evolutionary synthesis
Constructive development

The EES maintains causal parity in development, which means that organisms shape their own developmental trajectory by responding to environmental inputs and altering internal and external states. Constructive development can be contrasted with programmed development, the prevalent view that the genome contains a ‘program’ or ‘instructions’ for building organisms.
Reciprocal Causation

Traditionally biological causation has been thought of in linear terms – genes cause organisms and, through natural selection, the properties of environments shape the properties of organisms. In contrast, in the EES biological causation is reciprocal, with organisms shaping their own development and evolution.
Developmental bias

Developmental bias refers to the non-random generation of phenotypes by developmental systems. For example, cichlid fishes in Lake Malawi are more closely related to other cichlids in Lake Malawi than to those in Lake Tanganyika, but species in both lakes have strikingly similar body shapes. Evolutionary biologists explain such parallels through convergent selection on variation that is random with respect to function The EES emphasizes that certain morphologies may be more readily produced in development than others (developmental bias). Whereas in traditional thinking bias limits adaptation (i.e., is a constraint), the EES maintains that developmental systems can also facilitate expression of functional variants to open up new evolutionary trajectories. Parallel evolution is thus explained through natural selection and developmental bias working together. 
Developmental plasticity

Developmental plasticity is the capacity of an organism to change aspects of its phenotype in response to its environment. The EES places emphasis on the findings that plasticity can initiate evolutionary episodes, and enhance evolvability. In the EES, many plastic responses are viewed as open-ended (e.g. ‘exploratory’), and hence capable of introducing phenotypic novelty.
Inclusive inheritance

The EES recognizes that inheritance results not just from genes but also through the transmission of a wide variety of resources (epigenetic marks, antibodies, hormones, symbionts, behavior, environmental states), through which parents construct developmental environments for their offspring. In the EES, heredity and development are closely intertwined and can include all causal mechanisms by which offspring come to resemble their parents.
Niche construction

Niche construction is the process whereby organisms transform environmental states, and thereby modify the selection pressures to which they, and other organisms, in current and subsequent generations, are exposed. In the EES, niche construction (along with developmental bias) is recognized as playing an active role by systematically biasing the pattern of selection.
History of the extended evolutionary synthesis
Ideas central to the EES pre-date the Modern Synthesis, and are part of efforts seeking to integrate evolutionary and developmental biology more effectively (Baldwin 1896; Schmalhausen 1949; Waddington 1957).   The suggestion that an EES is emerging has been made by many authors (e.g., Gilbert et al., 1996; Gould, 2002; Pigliucci & Müller 2010; Bateson & Gluckman, 2011; Laland et al., 2014, 2015). In 2010 Pigliucci & Müller’s edited volume Evolution: the Extended Synthesis was published. In the last few years, the structure of the EES has begun to crystallize (see Laland et al., 2015, for a recent overview).
Further Reading
Laland KN, Uller T, Feldman MW, Sterelny K, Müller GB, Moczek A, Jablonka E & Odling-Smee FJ 2015. The extended evolutionary synthesis: its structure, assumptions and predictions. Proc. R Soc B. 282: 20151019.
The job description for this role is attached below.

	Job Description




	Job Title: Media, Communications and Outreach Officer


School/Unit: School of Biology
Reporting to: Professor Kevin Laland
Job Family: Managerial, Specialist & Administrative 
Duration of Post: Two years in the first instance, may be extended through May 2019

	Working Hours: Full time/36.25 hours per week 
Grade/Salary Range: 5/£25,769 - £30,738 per annum
Reference No: AD1990MR
Start Date: 1 July 2016 or as soon as possible thereafter.



	Main Purpose of Role


Successful applicants will join an international team of over 50 world-leading researchers working on the project, who collectively will be studying evolutionary biology through a variety of experimental, mathematical and statistical analyses. The successful applicant will work with the project’s network of PIs to promote their work, both to other scientists and to the general public. 

	Key Duties and Responsibilities


1. Development and implementation of an effective science communication strategy for the research programme

2. Development, production and writing of news articles about the research, targeted for social media, print press and radio
3. Promoting the project’s science through regular blogs, Twitter, Facebook, Instagram etc
4. Monitoring the scientific literature for, and promoting, relevant research conducted outside of the project 
5. Preparing press releases
6. Maintaining websites
7. Monitoring the media to gain an understanding of the information and messages that are being broadcast related to the project
8. Organizing and conducting public engagement activities to promote the science to the wider public
Special Requirements: 
Travel will be necessary.
Please note that this job description is not exhaustive, and the role holder may be required to undertake other relevant duties commensurate with the grading of the post.  Activities may be subject to amendment over time as the role develops and/or priorities and requirements evolve.  

	Person Specification 


This section details the attributes e.g. skills, knowledge/qualifications and competencies which are required in order to undertake the full remit of this post.  

	Attributes 
	Essential
	Desirable 
	Means of Assessment

(i.e. application form, interview, test, presentation etc)



	Education & Qualifications 

(technical, professional, academic qualifications and training required) 


	A good degree in biology, or in another relevant discipline.

	
	Transcripts

	Experience & Knowledge

(examples of specific experience and knowledge sought) 


	Practical experience in media/communications activities.

Enthusiasm for public engagement in science and ability to communicate with a non-specialist audience

	Familiarity with scientific research into evolutionary and developmental biology.


	CV, Interview, Presentation

	Competencies & Skills

(e.g. effective communication skills, initiative, flexibility, leadership etc)   


	High-level written and communication skills.
Ability to work under pressure and to meet deadlines.

Strong organisational skills and personal initiative.

	Ability to work both alone and within a team, and to integrate activities within the framework of a larger project.
	Interview

	Other Attributes/Abilities 

(if applicable) 


	Hard-working with excellent attention to detail.
	
	Interview


Essential Criteria – requirements without which a candidate would not be able to undertake the full remit of the role.  Applicants who have not clearly demonstrated in their application that they possess the essential requirements will normally be rejected at the short listing stage. 

Desirable Criteria – requirements which would be useful for the candidate to hold.  When short listing, these criteria will be considered when more than one applicant meets the essential requirements.  

	Other Information  


We encourage applicants to apply online at www.vacancies.st-andrews.ac.uk/welcome.aspx, however if you are unable to do this, please call +44 (0)1334 462571 for a paper application form.  

For all applications, please quote ref: AD1990MR
The University of St Andrews is committed to promoting equality of opportunity for all, which is further demonstrated through its working on the Gender and Race Equality Charters and being awarded the Athena SWAN award for women in science, HR Excellence in Research Award and the LGBT Charter;  http://www.st-andrews.ac.uk/hr/edi/diversityawards/. 

The University is committed to equality of opportunity.

The University of St Andrews is a charity registered in Scotland (No SC013532).
	Obligations as an Employee   


You have a duty to carry out your work in a safe manner in order not to endanger yourself or anyone else by your acts or omissions.   

You are required to comply with the University health and safety policy as it relates to your work activities, and to take appropriate action in case of an emergency.
You are required to undertake the Information Security Essentials computer-based training course and adhere to its principles alongside related University Policy and Regulations.
You are responsible for applying the University’s equality and diversity policies and principles in your own area of responsibility and in your general conduct.

You have a responsibility to promote high levels of customer care within your own area of work/activities.

You should be adaptable to change, and be willing to acquire new skills and knowledge as applicable to the needs of the role.  

You may, with reasonable notice, be required to work within other Schools/Units within the University of St Andrews.

You have the responsibility to engage with the University’s commitment to Environmental Sustainability in order to reduce its waste, energy consumption and carbon footprint.
	The University & Town 




Founded in the early 15th century, St Andrews is Scotland’s first university and the third oldest in the English speaking world. 

Situated on the east coast of Scotland and framed by countryside, beaches and cliffs, the town of St Andrews was once the centre of the nation’s political and religious life.

Today it is known around the world as the ‘Home of Golf’ and a vibrant academic town with a distinctively cosmopolitan feel where students and university staff account for more than 30% of the local population.

The University of St Andrews is a diverse and international community of over 10,500, comprising students and staff of over 120 nationalities. It has 8,200 students, just over 6,600 of them undergraduates, and employs approximately 2,540 staff - made up of c. 1,190 in the academic job families and c 1,350 in the non-academic job families.

St Andrews has approximately 50,000 living graduates, among them Former Scottish First Minister Alex Salmond and the novelist Fay Weldon. In the last 90 years, the University has conferred around 1000 honorary degrees; notable recipients include Benjamin Franklin, Rudyard Kipling, Alexander Fleming, Iris Murdoch, James Black, Elizabeth Blackadder, Tim Berners-Lee and Hillary Clinton.   

The University is one of Europe’s most research intensive seats of learning. It is the top rated university in Scotland for teaching quality and student satisfaction. In the Research Excellence Framework (REF) 2014 the University was ranked top in Scotland for quality of research output and one of the UK’s top 20 research universities.

St Andrews is consistently held to be one of the United Kingdom’s top ten universities in university league tables compiled by The Times and The Sunday Times, The Guardian and The Complete University Guide. In the 2014/15 Times and Sunday Times Good University Guide, St Andrews is ranked 3rd in the UK, behind only Oxbridge. The same guide has named St Andrews its Scottish University of the Year in 2013 and 2014. The University has eight times been named the top multi-faculty university in the UK in the National Student Survey – a direct reflection of the quality of teaching, assessment and facilities. In international and world rankings St Andrews scores highly for teaching quality, research, international outlook and citations. In the 2014 Times Higher Education World Rankings St Andrews is 14th in the world for International Outlook, 33rd for research and teaching in Arts and Humanities and 81st for Citations. It is ranked 111th overall in the Times Higher Rankings and 88th in the QS University World Rankings. 

Its international reputation for delivering high quality teaching and research and student satisfaction make it one of the most sought after destinations for prospective students from the UK, Europe and overseas. In 2012 the University received on average 12 applications per place. St Andrews has highly challenging academic entry requirements to attract only the most academically potent students in the Arts, Sciences, Medicine and Divinity. 

The University is closely integrated with the town. The Main Library, many academic Schools and Service Units are located centrally, while the growth in research-active sciences and medicine has been accommodated at the North Haugh on the western edge of St Andrews.

As the University enters its seventh century, it is pursuing a varied programme of capital investment, including the refurbishment of its Main Library and a major investment in its collections, the opening of a research library, the development of a major arts centre, the refurbishment of the Students’ Union, and the development of a wind-farm and green energy centre to offset energy costs.
