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JOB DESCRIPTION

	POST TITLE:
	Research Fellow in Mathematical Analysis of Regulatory and Signalling Networks

	
	

	DEPARTMENT:
	Warwick Systems Biology Centre

	
	

	POST RESPONSIBLE TO:
	Prof. David Rand

	
	

	SALARY:
	£27,319 - £35,646 pa

	
	

	REFERENCE NUMBER:
	70465-060

	
	

	CLOSING DATE: 
	12 July 2010


JOB PURPOSE:

To develop tools for the mathematical analysis of regulatory and signalling systems, and to interact with some of the broad range of systems biology projects taking place in the Centre.
DUTIES AND RESPONSIBILITIES:

Research
1. To establish a sound research base in order to pursue individual and collaborative research of high quality consistent with making a full active research contribution to the Centre in line with its research strategy.
2. To consider the value of research achievements within their potential commercial context and, where appropriate and with the assistance of the Research Support Services, take appropriate action to protect such research results by patent application or copyright to the potential benefit of the University.
3. To publish research outcomes in appropriate journals of international standing and to publish and disseminate the results of research and scholarship in other reputable outlets.

4. To identify and explore with the Centre and the University any entrepreneurial opportunities which may arise and to ensure that intellectual property rights are protected for the benefit of the University and the researcher.
5. To attend and present research findings and papers at academic and professional conferences, and to contribute to the external visibility of the department.

6. To contribute to the research plans developed by the Centre, including providing such information as may be required to monitor the progress of each member of staff’s research programme and to support the Centre fully in the preparation of material required for the RAE or similar activities.

7. To help draft research reports for the Principal Investigator.

8. To maintain a broad knowledge of up-to-date research and scholarship in relevant fields.

Administration and Other Activities 

9. To participate in relevant professional activities.

10. To engage in continuous professional development.

11. To ensure compliance with health and safety in all aspects of work.

PERSON SPECIFICATION

POST TITLE:
Research Fellow in Mathematical Analysis of Regulatory and Signalling Networks
DEPARTMENT: 
Warwick Systems Biology Centre
The Person Specification focuses on the knowledge, skills, experience and qualifications required to undertake the role effectively. 

	REQUIREMENTS

The post holder must be able 

to demonstrate:
	ESSENTIAL (E) or

DESIRABLE (D)
REQUIREMENTS
	MEASURED BY:

a) Application Form

b) Test/Exercise

c) Interview

d) Presentation

	Honours degree or equivalent in Mathematical, Statistical, Physical, or Computational Sciences
	E 
	a

	Possession of a PhD or equivalent in a relevant field (Mathematics, Statistics, Physics or Computer Science)
	E
	a

	Proficiency in developing reliable software (using languages such as C/C++,Matlab,R or others)
	D
	a, c

	Experience of working in a multidisciplinary environment
	D
	a, c

	Ability to initiate, develop and deliver high quality research suitable for publishing in peer reviewed journals 
	E
	a, c

	Interest in molecular systems biology 
	D
	a, c

	Ability to work independently and as part of a team on research programmes 
	E
	a, c

	Ability to initiate, plan, organise, implement and deliver programmes of work to deadlines 
	E
	a, c

	Good effective communication (oral and written) skills, presentation and training skills 
	E
	a, c

	Good interpersonal skills 
	E
	a, c

	Ability to write research reports and papers in styles accessible to academic audiences in maths and biology
	E
	a, c



FURTHER PARTICULARS 

The University

The University of Warwick is arguably the most successful of UK universities founded within the past half-century, and has earned an outstanding reputation both for research and teaching.  Warwick is comfortably ranked within the top ten of all UK university league tables.  The latest national UK newspaper tables (Times, Guardian, Independent, December 2008) all ranked Warwick in 7th place overall for research based on its performance in the Research Assessment Exercise. 

Founded in 1965 Warwick has been a unique and uniquely successful British university combining a “can-do” entrepreneurial spirit with a commitment to absolute academic excellence.  Professor Nigel Thrift, Warwick’s 5th Vice-Chancellor, was appointed in 2006 to transform the University from a leading university within the UK to become one of the world’s top 50 universities by 2015.  A new university strategy was launched as a result of extensive consultation with staff, students and Warwick’s many external stakeholders, and is making good progress.

Warwick employs over 5,000 members of staff, of whom 2,400 are academic and research staff spread across 28 academic departments and 30 research centres;  The University's most recent QAA Institutional Audit in November 2008 resulted in findings of "confidence" in our management of academic standards and the quality of the learning experience, and a very positive report.  The results of the 2008 Research Assessment Exercise (RAE) again reiterated Warwick’s position as one of the UK’s leading research universities, being ranked 7th overall in the UK (based on multi-faculty institutions).  65% of Warwick’s research is ‘world-leading’ or ‘internationally excellent’, with a quality level of either 3* or 4*.  19 Warwick Departments were ranked in the top 10 in the UK in their units of assessment and Warwick achieved a 35% increase in the number of staff selected in RAE 2008, with almost 90% of staff submitted.

The University of Warwick has a total student population of 17,000 (full-time equivalent) of whom approximately 11,000 are undergraduates and 7,000 are postgraduates. The University is an international and cosmopolitan body which is committed to tackling major global problems through research and teaching. Many of Warwick’s staff originate or were educated overseas and almost a third of the total student population comes from over 120 countries outside of the UK.
The University’s main campus, located on a 400-acre site spanning the south west boundary of Coventry and the county of Warwickshire has an open and pleasant outlook.  The campus offers excellent sporting facilities, including a swimming pool, a newly refurbished gym, a climbing wall, an all weather running track and acres of football and rugby pitches.  An indoor tennis centre has recently been opened.  The renowned Warwick Arts Centre is one of the largest outside London with the Mead Gallery showing visiting collections of contemporary art, a concert hall, two theatres and a cinema.  The 1,500 seat Butterworth Hall reopened in Autumn 2009 following a £6.9 million redevelopment.

The University of Warwick is ideally placed for easy access to London (just over one hour on the train), close to the picturesque towns of Warwick, Kenilworth and Leamington Spa and about 45 minutes from the centre of Birmingham. Immediately to the south of the main campus is rural Warwickshire and both Shakespeare’s Stratford and the Cotswolds are just 30 minutes away.

The University of Warwick has a turnover approaching £350 million. The University continues to invest heavily in its campus infrastructure and environment and current developments include a multi million pound extension and redevelopment of the Students’ Union building, a new Clinical Trials Unit for Warwick Medical School and a £2 million refit of our Chemistry teaching labs.

The state-of-the-art £50 million Warwick Digital Laboratory’s foundation stone was laid by former Prime Minister Gordon Brown in May 2007 and he returned to formally open the building in 2008.

Further details about the University of Warwick can be found at http://www.warwick.ac.uk
The Managerial and Administrative Structure of the University

The University’s administrative and managerial structure is headed by the Vice-Chancellor, supported by the Deputy Vice-Chancellor, the Registrar, the Deputy Registrar and the Finance Director. However, as with all such structures, the informal lines of decision making and the sharing of responsibility for planning and strategy flatten the hierarchy. Institutional level decisions are initially made by a group comprising academics and administrators who form the Senate Steering Committee which operates much along the lines of a weekly cabinet for the University. 

The Registrar, Mr Jon Baldwin, is responsible for the administration of the University and is supported in this task by a team of Senior Officers, each of whom is responsible for a key area and associated offices of University administration: the Academic Registrar, the Estates Director, the Director of Human Resources and Commercial Activities, the Director of IT Services, the Director of Development, Communication and Strategy, and the University Librarian. A number of office heads and directors report in turn to these Senior Officers.  To ensure overall co-ordination between and across the University’s administration, all administrative posts within academic departments have a “dotted line” reporting to the University Registrar as well as the Department in which they are based.

The ROBuST Project

Understanding robustness and sensitivity of networks is a key goal of systems biology. In this project we investigate for the first time how a complex signalling network responds to temperature. Our system comprises the Arabidopsis light, circadian clock and cold tolerance pathways, parts of which are buffered against temperature while other responses are exquisitely sensitive. The system is well characterised under standard conditions, and the applicants are leaders in identifying and modelling the effects of temperature on this network.  We will, therefore, abstract a model capturing this knowledge, incorporating and expanding on our published model of the circadian clock. A comprehensive assessment of how each component responds to temperature will be key to understanding the buffering capacity of the system. Using specific expertise and facilities at the collaborating institutions, we will investigate:

- promoter activity, RNA expression, RNA/protein abundance and degradation, and protein/protein interaction at the  molecular level

-  localisation and co-localisation at the sub-organelle, sub-cellular  and cellular level

-  how mutating genes within the network alters the buffer capacity

-  how altering the temperature sensitivity of this system affects whole-plant performance

The experimental data will be compiled in order to estimate new parameter values: here, recently-developed statistical methods can make best use of our high-quality, timeseries data from intact plants. A new mathematical approach to model simplification will allow us to focus our studies on reduced models of the key components identified from the data, in a rigorous and principled way. As demonstrated by the enthusiastic support from industry, the knowledge base and modelling tools will contribute to developing higher-yielding crops resistant to environmental stresses, such as increasing global temperatures. Our programme will also provide extensive training of personnel in systems biology.

The experimental work is conducted at Edinburgh, Liverpool and York. Data management is handled at Edinburgh. The Warwick team which is led by Professor D A Rand and Dr B Finkenstadt is in charge of the mathematical modelling and analysis, and statistical aspects. This third appointment of a PDRA to that team will join the current PDRAs Dr Maria Costa and Dr Mirela Domijan.

Warwick Systems Biology Centre (WSB)

The Warwick Systems Biology Centre (WSB) is the result of a £10.3m investment by the University of Warwick to build on its strengths in multidisciplinary research. This investment has funded the appointment of 11 new staff, purpose-designed accommodation and a substantial amount of experimental and computing equipment. The Centre is an autonomous institute with strong links to the Departments of Biological Sciences, Chemistry, Physics and Statistics, the Mathematics Institute, the Warwick Medical School and Warwick-HRI. We moved into our new accommodation in Summer 2006.
Core Staff

The Centre’ core staff are as follows (one other post in the process of appointment):

Professor David Rands (Director, mathematician, regulatory and signaling networks)

Professor Jim Beynons (joint with W-HRI, plant sciences, plant resistance to diseases)
Dr Hugo van den Bergs (mathematical biologist, energy allocation, neurobiology, theoretical immunology)

Dr Till Bretschneidern (modelling, quantitative image analysis, cell motility and cytoskeleton, excitation waves)

Professor Nigel Burroughss (mathematician, modelling, phylogenetics, theoretical immunology)

Dr Katherine Denbyn (joint with W-HRI, plant sciences, plant pathogens)

Professor Martin Feelischn (WMS, NO-related metabolites in disease and signaling)
Dr Sasha Ottn (bioinformatics, network inference, transcription factor prediction)

Dr Naila Rabbanin (joint with Medical School, proteomics, protein damage, diabetes)

Dr Magnus Richardsonn (theoretical neurobiology)
Professor Paul Thornallyn (joint with Medical School, proteomics, protein damage, diabetes)

Dr Matthew Turners (joint with Physics, physicist, cellular mechanics)

Dr Keith Vancen (single cell microarray profiling, transcriptional regulation, single cell imaging)

Professor David Wildn (bioinformatics, network inference, proteomics)

Key: s seconded, n new staff

Associates

The following are very closely involved in the Centre’s activities in that either they are co-investigators on major grants or that they have developed or are developing significant research projects with the centre. The list is not complete. Many others are involved in less significant ways. See projects below for non-Warwick people with strong links to the Centre.

Dr A Blanks (WMS), Dr V Buchanan-Wollaston (HRI), Dr I Carre (Biological Sciences), Professor Jiang Feng (Computer Science, computational neurobiology) Dr. B. Finkenstadt (Statistics), Prof. D Hodgson (Biological Sciences), Dr Sach Mukherjee (Statistics), Dr G Ladds (WMS), Dr T Shmygol (WMS), Prof. J Smith (Statistics), Prof. D Spanswick (WMS, neuroscience), Professor Liz Wellington (joint with Biological Sciences, acting co-director until March 2007, microbiologist)

Scientific Programme

WSB’s scientific programme is built around a number of substantial projects in addition to the individual research programmes of its staff and collaborators. The former projects are in the following areas: (i) analytical and experimental aspects of regulatory and signalling networks; (ii) circadian rhythms; (iii) global metabolic switching in Streptomyces coelicolor, (iv) transcriptional response to stress in plants, (v) reproduction, including a systems approach to tissue level electro-genesis in smooth muscle, (vi) neural control and network inference of energy balance regulation, (vii) cellular mechanics, and (viii) immunology (NK synapse, T cell signalling).

One of the Centre’s unique selling points is the strength and breadth of the mathematical, statistical and bioinformatics skills that it brings to bear on its biological projects. Such skills are key to SB because many SB projects present mathematical challenges that are at the cutting-edge. These skills are used in a combination of top-down, middle-out and bottom-up projects. For example a number of top-down projects involve the prediction of regulatory or signaling network structure from genome-wide or large-scale transcriptomic, proteomic or metabolomic data using Bayesian statistical and machine learning methods. Examples of bottom-up projects include our modeling and data analysis of the circadian clock (with various labs, notably Millar (Edin.) and Carré (Warwick)) and the NF-kB signaling system (with White lab, Liverpool); and the mechanics of transcriptional control of some mammalian genes (with Koentges lab). All of these involve linking detailed mathematical models with data coming from a broad range of molecular data such as single cell live imaging of gene reporters and fluorescently tagged proteins, CHiP, chip-CHiP, and protein interaction data. Mathematical modeling is arguably the only way to sensibly analyse and integrate the information coming from such multi-facetted data and moreover is usually an essential prerequisite for planning, design and optimisation of the experimental programme.

Although WSB has only been in existence for just over two years it has a number of scientific achievements. With its collaborators it has developed a substantial systems biology programme for the study of circadian rhythms, developing new better-fitted models and new analytical tools leading to better understanding of design principles. New and powerful methods for network estimation, reconstruction of transcription and translation from imaging time-series have been developed and applied as have new tools for sensitivity analysis, experimental optimisation, image analysis and object tracking. A database comprising 50,000 predicted regulatory modules and transcription factor binding sites for vertebrate genes has been built. A combined bioinformatic, modelling, imaging and molecular biology platform for detailed and high-throughput analysis of transcriptional control for mammalian genes has been developed. A new and powerful macrochemical model of dynamics of body composition and its regulation has been constructed. Achievements in modelling of cellular mechanical processes include models of the immunological synapse and new insights into dynamics, mechanics and regulation of biopolymer networks, fiber-membrane interactions and molecular motors.
Training

The Centre has no undergraduates but its staff lecture on the Systems Biology and MOAC Doctoral Training Centres (DTCs) and teach a small number of undergraduate courses in other departments such as Biological Sciences and Mathematics.  The Centre runs the Systems Biology DTC which is directed by Dr V Buchanan-Wollaston and funded by BBSRC and EPSRC and the Centre is closely associated with the MOAC DTC (Molecular Organisation and Assembly in Cells) which is funded by the EPSRC and trains students from the physical and mathematical sciences for research in the life-sciences. Both DTCs take in about 10 students a year who take a 4-year course, the first year of which is a MSc involving a very broad range of courses and two or three miniprojects to prepare them for the PhD.


Recruitment of Ex-Offenders Policy

(Developed in line with the CRB Disclosure information pack, part DIP011)
This Policy applies to all staff recruitment at the University of Warwick.

As an organisation using the Criminal Records Bureau (CRB) Disclosure service to assess applicants’ suitability for positions of trust, the University of Warwick complies fully with the CRB Code of Practice and undertakes to treat all applicants for positions fairly.  It undertakes not to discriminate unfairly against any subject of a Disclosure on the basis of a conviction or other information revealed.

The University of Warwick is committed to the fair treatment of its staff, potential staff or users of its services, regardless of race, gender, religion, sexual orientation, responsibilities for dependants, age, physical/mental disability or offending background.

Our written policy on the recruitment of ex-offenders is made available to all applicants at the outset of the recruitment process.

We actively promote equality of opportunity for all with the right mix of talent, skills and potential and welcome applications from a wide range of candidates, including those with criminal records.  We select all candidates for interview based on their skills, qualifications and experience.

A Disclosure is only requested after a thorough risk assessment has indicated that one is both proportionate and relevant to the position concerned.  For those positions where a Disclosure is required, all application forms, job adverts and recruitment briefs will contain a statement that a Disclosure will be requested in the event of the individual being offered the position.

Where a Disclosure is to form part of the recruitment process, we encourage all applicants called for interview to provide details of their criminal record at an early stage in the application process.  We request that this information is sent under separate, confidential cover, to a designated person within the University of Warwick and we guarantee that this information will only be seen by those who need to see it as part of the recruitment process.

Unless the nature of the position allows the University of Warwick to ask questions about the applicants entire criminal record, we only ask about ‘unspent’ convictions as defined in the Rehabilitation of Offenders Act 1974.

We ensure that all appropriate staff in Human Resources at the University of Warwick who are involved in the recruitment process have been suitably trained to identify and assess the relevance and circumstances of offences.  We also ensure that they have received appropriate guidance in the relevant legislation relating to the employment of ex-offenders, e.g. the Rehabilitation of Offenders Act 1974.  Line managers are advised who to approach for support on these issues.

At interview, or in a separate discussion, we ensure that an open and measured discussion takes place on the subject of any offences or other matter that might be relevant to the position.  Failure on the part of the applicant to reveal information that is directly relevant to the position sought could lead to withdrawal of an offer of employment.

We make every subject of a CRB Disclosure aware of the existence of the CRB Code of Practice and make a copy available on request.

We undertake to discuss any matter revealed in a Disclosure with the person seeking the position before withdrawing a conditional offer of employment.

We do not accept Disclosures transferred from other organisations and do not supply Disclosures requested by us to any external organisations.















