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Research in the Ferreira Laboratory

I joined the University of St Andrews as a lecturer in late 2013 to establish my lab researching chromatin remodelling and telomere maintenance.
The lab studies chromatin structure and dynamics. Chromatin influences all processes requiring access to the genome. Therefore factors that influence chromatin structure have far-reaching implications for normal development as well as carcinogenesis and disease. We use simple model organisms such as budding yeast (S. cerevisiae) and nematodes (C. elegans) to study how ATP-dependent chromatin remodelling enzymes alter chromatin, from local structure to global nuclear organisation, particularly of telomeres.
Our previous work helped to identify a novel role for telomerase in the perinuclear anchoring activity of Yku80 during S phase in budding yeast. Additionally, we identified the conserved Sad1-UNC-84 (SUN) domain protein Mps3 as the principal membrane anchor for this pathway. Impaired interference with Mps3 anchoring in a tel1Δ deletion background led to a senescence phenotype and to deleterious levels of subtelomeric recombination (Schober, Ferreira et al Genes Dev. 2009). This suggests that telomere binding to the nuclear envelope helps protect telomeric repeats from recombination.  

We also showed that SUMO was a critical mediator of telomere anchoring throughout the cell cycle. We observed that deletion of the PIAS-like SUMO E3 ligase SIZ2 specifically led to telomere delocalisation by disrupting Yku70/80 and Sir4-mediated anchoring. Deletion of SIZ2 also resulted in a telomerase-dependent increase in telomere length. Remarkably, the localisation and length phenotypes seen in siz2Δ cells appeared to be functionally linked. We found that critically short telomeres detach from the nuclear periphery when they are most efficiently elongated (Ferreira et al Nat. Cell Biol. 2011). Our study was the first to show an effect of sumoylation on telomere anchoring and argues that Siz2-mediated control of telomere position helps regulate stable telomere maintenance. 

We have recently expanded into using the multicellular animal, C. elegans, to study telomere behaviour. We found that C. elegans telomeres are preferentially bound to the nuclear periphery and described an anchoring pathway acting via the telomere bound factor POT-1 and the conserved protein, SUN-1. We also found that telomeres in worms are not normally clustered but only do so in ALT-like strains (Ferreira et al J. Cell Biol. 2013). This is consistent with what is observed in ALT positive cancer cell lines and suggests that telomere clustering may promote recombination.
The objectives for the current project are to use budding yeast to answer fundamental questions about the nature of chromatin remodelling at telomeres. We aim to do so by focussing on the budding yeast protein Uls1, a Snf2 protein which prevents telomere fusions. Uls1 is especially interesting as it also affects cellular sumoylation levels and SUMO modification is itself a key regulator of telomere maintenance. We aim to understand how Uls1 promotes genome integrity by identifying what Uls1 remodels and how this remodelling influences telomere stability. 

Our specific objectives are to:
1. To identify the factors that physically interact with Uls1

2. To determine Uls1’s genome-wide localisation 

3. To characterise Uls1’s activity in vitro
4. To identify which sumoylated proteins are regulated by Uls1 in vivo
5. To test whether Uls1 affects the accessibility of telomeric chromatin in vivo
Biomedical Sciences Research Complex (BSRC) 

The BSRC is an interdisciplinary research centre spanning biology, chemistry, physics and medicine. Opened in 1998 as the Centre for Biomolecular Sciences (CBMS), it now has a research population of >160 and a grant portfolio of >£19M. In 2012, expanded research facilities funded by a Wellcome Capital Grant (£5M) and matching University investment doubled existing CL3 lab space and provided 3200 m2 of new CL2 and medicinal chemistry lab space including enhanced tissue culture facilities.

BSRC provides an interactive environment that stimulates collaborative research and the acquisition and sharing of state-of-the-art facilities. The complex is equipped with robotics to provide high throughput expression, crystallization and structure determination of proteins and their complexes with other proteins or nucleic acids. Further strengths in structural biology include high quality NMR spectrometers and world-leading instrumentation for pulsed EPR. BSRC houses world-class mass spectrometry and microscopy facilities, largely funded by the Wellcome Trust, that underpin nearly all of the research. Expertise in advanced optical techniques and single molecule visualization are also available. 

The ethos of the BSRC is to break down barriers between scientific disciplines and conduct world-class research focused on the broad theme of infection and immunity. Group leaders are drawn from the Schools of Biology, Chemistry, Physics and Medicine and there are several joint appointments across schools. The research strengths of BSRC are in cell biology, microbiology virology, structural biology, biophysics, DNA repair, enzymology and synthetic chemistry, with an overarching theme of “infection, immunity and disease”. 

Funding in BSRC derives from a wide variety of sources including the research councils, charities, European and Industrial grants. There are several major Wellcome Trust programme grants and investigator awards, and the BSRC benefits from WT support in the form of Institutional Strategic Support Funding (ISSF). ISSF funding is provided to the top medical research institutions in the UK to support research activity, career development and public engagement.
Informal enquiries can be made to Dr Helder Ferreira (e-mail: hcf2@st-and.ac.uk).

Further information:
White lab website: http://synergy.st-andrews.ac.uk/ferreira/ 
The job description for this role is attached below.

	Job Description




	Job Title:  Research Fellow
School/Unit:  Biomedical Sciences Research Complex

Reporting to:  Dr Helder Ferreira
Job Family:  Academic (Research)
Duration of Post: 36 months

	Working Hours:  Full time/36.25 hours per week
Grade/Salary Range: Grade 6/£31,342 - £34,233 per annum

Reference No:  SB1618
Start Date:  1 April 2015 or as soon as possible thereafter 




	Main Purpose of Role


Recent data suggests that telomeric chromatin structure strongly affects how prone telomeres are to recombination. Moreover, mutations in Snf2 proteins are linked to increased telomere recombination. However, the precise function of chromatin remodelling at telomeres and how this promotes telomere integrity are unclear.  The researcher will tackle this by studying the budding yeast Snf2 protein, Uls1, which binds telomeres and whose deletion results in increased telomere fusions. By using a combination of cell biology and biochemistry s/he will characterise Uls1 function, identify the proteins it interacts with and its genome-wide localisation. This will be used to generate hypotheses regarding the identity of its substrates which will be subsequently testing using in vitro biochemical assays. 
Description of Duties

You will be required to: 

· generate recombinant budding yeast and purify protein complexes
· carry out chromatin immunoprecipitation (ChIP) 

· work independently to perform, analyse and plan experiments 
· supervise students (undergraduate / postgraduate)
· train and mentor more junior scientists

· present your work in oral and written format

· secure data for and write up for scientific publication
· work as part of a team 

You will be reliable, work independently of supervision and be able to work flexibly. Whilst you will not be required to work beyond contracted hours, you may be required to stay late to complete a time sensitive experiment. You must also be able to work in a team and support and direct other scientists in their work and train more junior scientists. You must be able to present your work in oral and written format. You will be expected to draft scientific papers describing your work and assist in securing publication. You will be expected at all times to follow good laboratory practice, including keep notes, samples and materials.
Special Requirements:
Whilst you will not be required to work beyond contracted hours, you may, on occasion, be required to stay late to complete a time sensitive experiment.
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) 


	PhD awarded in a cognate discipline (eg biochemistry, molecular biology or microbiology)


	
	Application

	Experience & Knowledge

(examples of specific experience and knowledge sought) 


	Expertise in molecular biology. 
Experience working with chromatin or telomeres.


	Expertise in protein expression and purification.
Experience working with yeast
Experience in microscopy

Experience in NGS data analysis

	Interview and application

	Competencies & Skills

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


	Well-developed oral and written communication skills

Ability to work in a team

Ability to work independently 

Ability to write scientific publications

	Previous academic or industrial experience

	Interview and application


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 that 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:  SB1618
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.

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 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 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 and among the top rated in the UK for research. The 2008 Research Assessment Exercise judged 94% of the University’s research activity as internationally recognised with over 60% world leading or internationally excellent.
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.
