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The Department of Pharmacology offers comprehensive facilities for research in purpose-built laboratories situated near the other biological departments in the centre of Cambridge. 

A list of specific research projects for October 2018 is given below 

www.phar.cam.ac.uk/postgraduate/abstracts
Graduate admissions in the Department of Pharmacology

Admission to the University requires completion of the University’s online APPLICANT PORTAL application procedure.
If you wish to apply for Departmental Studentships (open to ‘home’ (UK) and EU applicants only) you should follow the instructions in Applications from Home (UK) and EU Students. 
If you intend to apply for other funding (e.g. Gates, Cambridge Overseas & Commonwealth Trusts, Cambridge Home and EU Scholarships) you should proceed directly to Applications from Students from outside the UK 
Applicants wishing to be considered for funding must complete the relevant section of the APPLICANT PORTAL in full in order to facilitate the consideration of their funding application.  Please note that admissions decisions are taken independently of funding decisions. See:
www.admin.cam.ac.uk/offices/gradstud/prospec/studying/funding/
Applications from Home (UK) and EU Students

If you are likely to graduate with a good honours degree (2.1 or better), and are interested in studying for a PhD in Cambridge please apply via the route described below (Admission to the University) using the APPLICANT PORTAL application procedure. 

The Department has limited access to funding and is able to award Research Studentships to Home and EU students when the funding is available. Research Studentships are awarded on a competitive basis and are funded by the research councils, charities, and sometimes by industrial sponsors. Studentships will be advertised here: 
http://www.phar.cam.ac.uk/postgraduate/studentships
University of Cambridge Fee Status information here: 
www.graduate.study.cam.ac.uk/finance/fees
Enquiries can also be made by email to phar-gradadmissions@lists.cam.ac.uk (or directly to the proposed supervisor in the case of specific queries about projects offered).

BBSRC Doctoral Training Partnership (DTP)

The University of Cambridge is offering up to 30 four-year BBSRC-funded studentships starting in October 2017. A wide range of projects are available across many world-class departments (including the Department of Pharmacology) and research institutes under the four broad themes of:
· Agriculture and Food Security
· Industrial Biotechnology and Bioenergy
· Bioscience for Health
· World-Class Underpinning Bioscience. 

The first 6 months is spent completing training in Statistics, Computational and Systems Biology, and Research Skills (New Ways of Working) and undertaking two 10-week rotation projects, either at the University or at one of the partner organisations, before progression to a PhD project. An exciting element of the programme is a three-month internship to gain experience in a non-academic environment, including industry, the media, charities, education and government. 

UK and EU students who meet the UK residency requirements will be eligible for a full studentship. Students from EU countries who do not meet the UK residency requirements may still be eligible for a fees-only award. Further information about eligibility for BBSRC funding can be found at http://www.bbsrc.ac.uk/documents/studentship-eligibility-pdf/
We encourage students who are interested in a research area that is eligible for BBSRC funding to apply for the DTP programme. Detailed information on application can be found here:

bbsrcdtp.lifesci.cam.ac.uk/prospective
Students can apply to the DTP and also the Department for a PhD, however two separate applications will need to be made under one application fee. 

The BBSRC Doctoral Training Partnership PhD course code is BLBB22.
The course code for the PhD (Probationary) in Pharmacology is BLPH22.

All EU candidates seeking funding should use the APPLICANT PORTAL to apply to the Gates Cambridge Trust (www.gatesscholar.org/; deadline 7th December 2016) and other centrally- available funds (including the Cambridge Trust www.graduate.study.cam.ac.uk/finance/funding) if they are seeking support from any Cambridge source. 
Astra Zeneca Studentships
Applications are invited for 4-year PhD studentships funded by AstraZeneca and the Department of Pharmacology. The students will be working on collaborative projects co-led by departmental supervisors and Astra Zeneca scientists. Apart from carrying out their research, in their first year, the students will have compulsory training in: 1) Statistics, 2) Analysis of Biological Data and 3) Systems Training in Maths, Informatics, Statistics and Computation Biology (SysMIC) in conjunction with students on the BBSRC DTP (see above). The students will join a vibrant research community of PhD students and scientists working on various research themes such as; Cell Signalling, Cancer and Infectious Diseases, Macromolecular Structure, Neuropharmacology and Vascular Pharmacology. 

How to apply:

Application process Please send the following to pharsect@hermes.cam.ac.uk: 

1. Your CV (max two A4 pages), with full contact details of 2 academic referees. 

2. A covering letter (max two A4 pages) highlighting (a) your research interests and relevant experience and (b) what you hope to achieve from the programme. 

You should also state in order of preference which two projects you would like to be considered for. Informal inquires about individual projects should be directed to the supervisors listed on the website. Applications need to be submitted by 5pm (GMT) on 15th Dec 2017. Applications will be assessed as and when they are submitted. Interviews will take place late-January 2018. Please quote reference AZPHD2017 on your application and in any correspondence about these positions. Full information can be found here. Please do not fill in the online Application Form, as this will be instigated, for the successful candidates, after the selection process is complete.
Overseas applicants (except USA)
Information on sources of funding is at: 
http://www.student-funding.cam.ac.uk
Detailed information about funding closing dates is on the University website:


www.admin.cam.ac.uk/offices/gradstud/prospec/apply/deadlines.html
Fees at the 'overseas' rate (i.e. students from outside the EU) are appreciably higher than those for Home/EU students and in many cases are not met by single studentships originating in the UK. Further information can be found here: www.graduate.study.cam.ac.uk/finance/fees.  

NB In order to be considered for a Cambridge award, your application for admission (via the  APPLICATION PORTAL) must be submitted by 6th December 2017.  In order to avoid the inevitable last-minute rush, we advise you to complete your application by mid- November 2017. 

NB There are separate deadlines for applications and funding for candidates from the USA.

Overseas applicants (USA)
The information about applying is the same as that above for other non-UK/non-EU candidates except that, in order to be considered for both the Gates Cambridge Scholarships and Cambridge Overseas Trust awards, the APPLICANT PORTAL must be completed by new applicants before 11th October 2017.  If you are a current or former student of the University of Cambridge (and are applying for a new course) then the deadline is 6th December 2017.
New applicants from the USA who return the APPLICANT PORTAL after 11th October 2017 but before 6th December 2017 will only be considered for modest, part-cost awards offered by the Cambridge Overseas Trust.

Awards Timetable
* Please read the Gates Cambridge Deadlines page (https://www.gatescambridge.org/apply/deadlines) to check which deadline is applicable to you. Gates Cambridge is unable to consider applicants with Home fee status. 
Admission to the University

You should apply for admission to the University using the University’s online APPLICANT PORTAL if you:

o
wish to apply for University-wide funding competitions (e.g. Gates, Cambridge Overseas & Commonwealth Trusts, Cambridge Home and EU Scholarships etc. – see funding deadlines above.

o
wish to apply for a College studentship

o
have an external scholarship; or 

o
have your own funding.

BEFORE YOU COMPLETE AN APPLICATION READ THE FOLLOWING:

N.B. Applications may be made using the APPLICANT PORTAL which will cost you £50 for up to three separate course applications. Applicants from some countries may have this fee waived, see http://www.graduate.study.cam.ac.uk/how-do-i-apply/application-fee.
A. Are you eligible to apply for admission to our programmes? 

Competition for admission to the University of Cambridge graduate programme is intense. Like all departments in the Graduate School, we require all our graduate entrants to have:

o
at least a 2.1 in an Honours degree or equivalent (e.g. CGPA 3.5/4.0) in a relevant subject 

o
two outstanding references from senior University staff at your most recent University

o
fluency in the English language – recent IELTS test with an overall band score of at least 7.0 with not less than 7.0 in speaking, listening and writing, and 6.5 in reading. See www.graduate.study.cam.ac.uk/international-students/competence-english/will-i-have-language-requirement
B. Which qualification do you want to apply for?

· MPhil by research (thesis): Code BLPHM1 (1 year) 
· PhD (thesis) Code BLPH22 (minimum 3 years, maximum 4 full-time) 

· The BBSRC Doctoral Training Partnership PhD course code is BLBB22.
C. What topic do you want to study and which supervisor do you want to work with?  

The APPLICANT PORTAL requires you to choose a course – for research applicants this means specifying which department or institute in which you wish to work.

To choose a department, you need to do some serious homework to identify a topic and one or more supervisors in the department with whom you wish to work.

If you have already decided on the Department of Pharmacology, you should:

o
Look at the abstracts of projects for www.phar.cam.ac.uk/postgraduate/abstracts and also get in contact with the principal Investigator (PI) concerned (contact details can be found in individual PIs research pages) 

o
Browse the web pages of the PIs that are of interest to you to check details of their research www.phar.cam.ac.uk/research. 
o
If you are interested in more than one supervisor within THIS department, you can name them as first and second choice in your application, but if you want to apply to supervisors in different departments, you will have to make separate applications (one to each department). N.B. up to three application will cost £50 (applicants from some countries may have this fee waived, see http://www.graduate.study.cam.ac.uk/how-do-i-apply/application-fee).
D. How to apply to the University

Go to www.graduate.study.cam.ac.uk/how-do-i-apply for full instructions on how to apply online.

Abstracts of research projects offered for October 2016
The research interests of all the members of the Department are available at www.phar.cam.ac.uk/research.
Candidates are advised to read these research interest pages in conjunction with this information.

Dr Matthew Harper:
Platelet heterogeneity in cardiovascular disease 

Not all cells behave in the same way, even when they are seemingly of the same type. Heterogeneity in signalling may lead to important biological differences in cell behaviour that may be important in understanding and treating disease.

Platelets play a critical role in arterial thrombosis and myocardial infarction, which is a major cause of death in the UK. During thrombosis, platelets adhere to a ruptured atherosclerotic plaque and become activated. Platelets are short-lived, with a circulating life of 7 – 10 days. Platelets in circulation are a mix of young recently-released platelets, and older platelets. Young platelets are also known as ‘reticulated platelets’. It has been suggested that they are more active and less sensitive to some anti-platelet drugs.

In this project we will study these reticulated platelets. Are they really more active than older platelets? What accounts for their increased activity and drug resistance? Do they play a special role in thrombosis? Are reticulated platelets a potential drug target? To answer these questions, we will use a range of approaches including flow cytometry, fluorescence imaging, protein biochemistry and proteomics.

Keywords: cardiovascular disease; heart attack;  cell signalling; cell heterogeneity; thrombosis 

Dr Robert Henderson:
Nanoengineering cellular environments
We are looking principally at two systems at present.  In the first we are making scaffolds that bear sequences of DNA that bear recognition sites for DNA-binding proteins (for example proteins involved in gene transcription and DNA replication and repair). We are using these to quantify the dynamics and kinetics of protein interaction and target location on the DNA.  How do proteins rapidly and accurately find their relatively short target sequences on an enormously long DNA molecule?  This topic has exercised interest for many years, but the data so far available remains inconclusive.  The real-time imaging afforded by fast-scan AFM provides a powerful new technique to study the process directly. The second set of experiments also addresses a question that has proved difficult to resolve using other methods, namely the spatial relationship between the differing elements of the adenylyl cyclase (AC)/protein kinase A (PKA)/phosphodiesterase (PDE) signalling system. The successful operation of this system requires correct positional arrangement of the different components to allow, first, cAMP to be generated, then to allow it to interact with PKA, and finally, PDE must be in appropriate proximity to allow regulated degradation of cAMP. The exact geometrical relation between these components still is unknown. We are generating origami scaffolds, and attach each of the elements of the AC/PKA/PDE system in differing orientations and examine the role of orientation on activation by looking at changes in the structure of the PKA, which alters during the signalling process.

Primary field: Cell biology

Keywords: Cell signalling, DNA, DNA-binding proteins, imaging, atomic force microscopy, scanning probe microscopy

Dr Laura Itzhaki:
Tandem-repeat proteins: Folding, function, role in disease and therapeutic intervention

The major focus of our research is a class of proteins with very distinctive architecture, known as tandem-repeat proteins (e.g. ankyrin, tetratricopeptide and armadillo repeats). These proteins are frequently deregulated in human diseases such as cancers and respiratory and cardiovascular diseases. The individual modules of repeat proteins stack in a linear fashion to produce highly elongated, superhelical structures, thereby presenting an extended scaffold for molecular recognition. The term ‘scaffold’ implies a rigid architecture; however, as suggested by their Slinky spring-like shapes, it is thought that repeat arrays utilise much more dynamic and elastic modes of action. For example: stretching and contraction motions to regulate the activity of a bound enzyme; reversible nanosprings to operate ion channels; proteins that wrap around their cargoes to transport them in and out of the nucleus. The modular architecture of repeat proteins makes them uniquely amenable to the dissection of their biophysical properties as well as the rational redesign of these properties. We are interested in understanding how the process of folding and unfolding of this distinctive protein class directs their functions in the cell.  We are also looking at small molecule and peptide-based approaches to target these proteins for therapeutic benefit; examples include the development of inhibitors of ankyrin-repeat proteins gankyrin for the treatment of liver cancer and inhibitors of tankyrase for the treatment of breast cancer. Lastly, we are exploiting the design-ability of repeat proteins with the goal of creating artificial proteins with applications in medicine and nanotechnology.
Research in our group is at the interface between biology and chemistry; we also have close collaborations with computational groups and synthetic chemistry groups in Cambridge, and therefore students will be able to learn a broad range of techniques and approaches, including protein engineering, biochemistry and biophysical analysis including single-molecule techniques, cell biology and medicinal chemistry. 
Key words: protein engineering, biophysics, cancer, protein folding, tandem-repeat proteins
Dr Graham Ladds:
The role of cellular chaperones in receptor-signalling bias
G protein-coupled receptors (GPCRs) form the largest protein family in the human genome with ~30% of marketed drugs targetting these receptors. The secretin-like, or family B GPCRs, form a group of 15 receptors that are important therapeutic targets for diabetes, cardiovascular disease, bone disorders, inflammatory pathologies and migraine. Given their therapeutic potential, family B GPCRs have attracted considerable interest from the pharmaceutical industry. However, it has proven difficult to develop useful drugs against these receptors. Family B GPCRs typically show coupling to a range of effectors. Although the best-characterised signalling pathway is to Gαs (for cAMP production), coupling has also been reported to Gαo, Gαi, Gαq and Gαz as well as β-arrestins. Many of the receptors bind multiple ligands and signalling pathways activated are often dependent on the ligand; termed signalling bias. Moreover, it has become apparent that some secretin-like receptors also associate with receptor activity-modifying proteins (RAMPs) and these may influence ligand-specificity for the receptor, thereby modulating their pharmacology. In this project we aim to determine the molecular role that RAMPs perform in modulating signalling bias of secretin-like receptors.
Keywords: Cell signalling, GPCRs, signal bias, RAMPs, arrestins, G proteins
Dr Catherine Lindon:
Ubiquitin-mediated signalling in cell division
Cellular proteostasis depends on ubiquitin-mediated targeting of proteins for destruction at the proteasome, and is a critical element in cell cycle control.

PhD projects are available

(1) to investigate the dynamic relationship between destruction and function of the Aurora kinases, important cell cycle regulators and common drivers in cancer

(2) to identify sites of ubiquitin modification in substrates, and the nature of the ubiquitin chains they are modified with, to further understanding of “the ubiquitin code"

(3) to decipher ubiquitin pathways controlling specific substrates (such as Aurora kinases) throughout the cell cycle

These projects will involve time-lapse imaging of living cells to measure substrate proteolysis and localization, and to examine the functional outcomes of ubiquitination, alongside biochemical strategies to ‘capture’ ubiquitination events in different cell cycle phases. Students will receive training in a wide range of cell culture and molecular cell biology techniques, cellular imaging and quantitative image analysis.

Key words: Cell cycle, mitosis, ubiquitin, cancer

Prof. Colin Taylor:
Structure and function of Ca2+ channels within dynamic organelles

How does Ca2+, an element and the simplest of all intracellular messengers, selectively regulate so many cellular activities? We address this question by examining how the behaviour of intracellular Ca2+ channels, notably IP3 receptors, and the organelles in which they reside lead to complex changes in intracellular Ca2+ concentration. We are exploring the structural basis of IP3 receptor gating and the contribution of dynamic intracellular organelles to shaping cytosolic Ca2+ signals. The ER, where most IP3 receptors reside, forms intimate contacts with most other organelles. Dynamic regulation of these interactions may be as important as receptor-regulated formation of IP3 in determining how cells generate and respond to cytosolic Ca2+ signals. Furthermore, IP3 receptors move within the ER. We do not understand the relationships between these dynamic IP3 receptors and the much smaller number of immobile IP3 receptors that appear to generate most Ca2+ signals. What licences immobile IP3 receptors to respond? We apply super-resolution optical and electrophysiological methods alongside gene-editing with CRISPR/cas9 of native signalling proteins to explore, often at the single-molecule level, the structural basis of IP3 receptor activation and the dynamics of Ca2+-handling organelles. We apply these methods to both 'work-horse' cells like HEK293 cells, and to primary cells: bronchial and vascular smooth muscle (cAMP/Ca2+ interactions controlling contraction), fibroblasts, astrocytes (spatial organization of intracellular ATP provision) and glioma cells (migration and invasion). Our work, including that of PhD students, is supported by extensive national and international collaborations with chemists, structural biologists and mathematicians, and with partners in industry.

Keywords: Cell signalling, patch-clamp recording, super-resolution microscopy, gene-editing, ion channel, Ca2+, cyclic AMP, intracellular organelles, smooth muscle, fibroblast, astrocyte, glioma.

Dr Hendrik van Veen:
Mechanisms of multidrug transport in microorganisms
and cancer cells
Multidrug transporters mediate the extrusion of a broad range of drugs from the cell, away from intracellular targets on which these drugs act. These membrane transporters modulate the toxicity and pharmacokinetics of drugs in organisms ranging from bacteria to man, and are a cause of drug resistance in pathogenic microorganisms and cancers. Using structural and biochemical tools, we work on interesting questions: how are drugs recognised by multidrug transporters and how is metabolic energy coupled to transport? Is drug transport the primary physiological role of these systems? Can we use novel mechanistic insights to generate inhibitors and new drugs that bypass recognition and thus improve the drug-based treatment of diseases? Please, contact Dr Hendrik van Veen to discuss the projects offered. 
Key words: Antimicrobial and anticancer drug resistance, membrane transporters, drug efflux, drug recognition, mechanisms of transport, multidrug transport.
Dr David Bulmer and Dr Lesley MacVinish

Mechanisms of hypersensitivity in gastrointestinal disease

 

Abdominal pain and diarrhoea are leading causes of morbidity in gastrointestinal disease. The mechanisms underlying these symptoms are not well understood, and appear to be divergent from those causing disease, with many patients reporting pain and diarrhoea while in remission. The goal of this studentship will be to explore this further by studying the effect of tissue samples from patients with inflammatory bowel disease (IBD) and irritable bowel syndrome (IBS) on sensory and secretomotor function in mouse and human gut. To do this we will look at changes in sensory nerve function (electrophysiological recordings), gut permeability (Ussing chamber) and gut contractility (tissue bath) following application of supernatants generated from patient tissue samples, and compare these changes with mediator levels in the tissue samples (measured by ELISA, mass spectroscopy or transcript expression).
Key words: inflammatory bowel disease (IBD, irritable bowel syndrome (IBS), gut permeability, Ussing chambers, epithelial transport studies.
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