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Research Highlight

1 GHz NMR Investigation of RNA: A New Frontier - Vasudevan Ramesh

The successful commissioning of the world’s highest
magnetic field 1 GHz (proton) Bruker NMR spectrometer at
ENS-Lyon in France marks a significant milestone in the
annals of NMR instrumentation. As a practitioner of NMR in
chemical and biological research, it is always exhilarating to
use a new higher field spectrometer. The prospect of using
the 1000 MHz instrument seemed almost fanciful, akin to
the excitement surrounding a batsman waiting to score a
century in Test Cricket! Over the years, NMR theory and
instrumentation have advanced symbiotically and
contributed to the rapid developments witnessed today and
to be ranked as the foremost analytical technique.

An important achievement of high field NMR is the
determination of three dimensional structures of complex
protein macromolecules in native solution state as a
complementary techniqgue to X-ray crystallography. In
recent years, following the discovery of the catalytic
properties of RNA, determination of the three dimensional
structures of biologically significant RNAs have received
wide attention, especially in the USA. Unlike protein NMR,
structure determination of RNAs poses a greater challenge due to its intrinsic physical, chemical
and biological properties resulting in lower sensitivity and narrow spectral dispersion. Thus use of
ultra high field NMR spectrometer alleviates much of the spectral complexities and speeds up the
structure calculation process.

Our research group was one of the first to gain access to the 1 GHz spectrometer at Lyon following
the vetting of our research proposal submitted under the EU-NMR access review procedure. In
addition to the ultra high 1 GHz (= 23.5 Tesla) magnetic field, the spectrometer is also equipped
with a cryo cooled probe and other accessories to render unsurpassed sensitivity. We successfully
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used these advanced conditions to carry out several multidimensional NMR experiments of RNAs
and their complexes. The new vista in RNA research warrants an even higher field NMR
spectrometer in the new decade and hopefully a Bruker 1.2 GHz spectrometer is looming on the
horizon, pushing the frontier even further.

Manchester joins the Carbon Trust in global race to commercialise algae biofuels

The Carbon Trust has announced plans to take on the world in the global race ———
to develop a sustainable, cost-effective biofuel from algae. See website for full
details CARBON

The “dream team”, comprising eleven leading UK institutions, was unveiled by TRUST
the Carbon Trust and is tasked with finding a winning formula for cultivating 70

billion litres of algae biofuel a year by 2030. This will be the equivalent to 6% of global road
transport diesel and a saving of over 160 million tonnes of CO;, every year. The twelve research
teams were selected from over 80 initial proposals following an extensive competition and detailed
assessment process. The Carbon Trust is investing £8 million over 3 years into the projects using
funding from the Department for Transport (DfT) and the Department for Energy and Climate
Change (DECC).

Starting from first principles of agriculture, thousands of strains of algae will be screened to find the
winning few that can produce large quantities of a substance similar to vegetable oil. Additional
research will develop methods for enabling large-scale production in algae ponds and next year the
Carbon Trust plans to start construction of a pilot demonstration plant in an equatorial region where
algae are most productive. Algae has the potential to deliver 5 to 10 times more oil per hectare than
conventional cropland biofuels and new Carbon Trust lifecycle analysis indicates that, over time, it
could provide carbon savings of up to 80% compared to fossil fuel petrol and jet fuel

The two Manchester projects are:
Project 1 - Nutrient optimisation for high lipid yield and productivity - Jon Pittman, Andrew
Dean and Roy Goodacre

This project will assess algal culture conditions that give maximal cellular lipid content whilst
maintaining a high cell density. Metabolic and gene expression profiling of the algae will be
performed to help us understand the molecular mechanisms of lipid induction. The project will also
examine the use of these profiles as biomarkers for the screening of algal strains for high lipid
productivity traits and for determining the optimal growth stage for lipid extraction. The cell growth
and triacylglycerol (TAG) production will be optimised by Andrew Dean in Jon Pittman’s lab
(Michael Smith Building), and they will perform gene

expression analysis. Metabolite analysis will be
performed in Roy Goodacre’s lab (MIB).

Project 2 - Ultrasonic extraction of biofuel precursors
from single cell algae - Jeremy Hawkes, Peter
Fielden, Bernard Treves Brown and Jeff Prest, MIB
with Steve Wilkinson, Chemical Engineering, Sheffield
The second project aims to reduce the cost of biomass e ,
separation from dilute algal cell suspensions. Standard i2 Wl

cell separation techniques such as continuous & A
centrifugation consume more energy than the energy ﬁ .

value of the biodiesel product. This project proposes | cellsforced into bands by an ultrasonic
ultrasound filtration as a technology with much smaller standing wave sediment rapidly when
power requirements since energy is focussed selectively, | the soundis switched off

moving cells and not the surrounding medium. In
addition, ultrasound technology provides a low power, tuneable means of disrupting_] cells and
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extracting oil. Integration of this technology into the overall algal biodiesel process will also be
addressed by an experimental investigation of key growth parameters and computational modelling.

Manchester leads green chemical push

The ‘Amine synthesis through biocatalytic cascades’ (AMBIOCAS)
programme brings together microbiologists, enzymologists,
chemists, engineers and process development experts involved in
research to develop the next generation of green manufacturing
methods for the chemical industry. Led by Professor Nick Turner,
Director of the Centre of Excellence for Biocatalysis,
Biotransformations and Biocatalytic Manufacture (CoEBio3), the %
three-year project involves six partners from academia and
industry. Funded by the European Union FP7 programme, the
project is expected to make a major contribution to efforts to replace traditional chemical
manufacturing — reliant on highly toxic chemicals and solvents — with so-called ‘white
biotechnology’, which employs the power of natural biocatalysts and modern manufacturing
techniques to deliver safer and less environmentally damaging industrial methods.

The aim of the project is to develop transaminases as practical biocatalysts for the preparation of
enantiomerically pure chiral amines on a large scale. The team we have assembled involves
scientists with expertise in molecular biology and organic synthesis (Kroutil/Turner), structural
biology (Dikstra), enzyme immobilisation (Sheldon) and biochemical engineering (Woodley). In
addition, the German fine-chemical company Evonik is also involved providing suitable target
molecules for the technology.

Partners involved in the project are:

* The University of Manchester-CoEBIio3 (United Kingdom) led by Professor Nick Turner
* University of Graz (Austria) led by Professor Wolfgang Kroutil

* Denmark Technical University (Denmark) led by Professor John Woodley.

* Evonik DEGUSSA (Germany) led by Dr Jan Pfeffer.

* University of Groningen (Netherlands) led by Professor Bauke Dijkstra.

* CLEA Technologies (Netherlands) led by Professor Roger Sheldon.

General News

MIB Core Facilities

The MIB houses an impressive range of facilities that provide an excellent foundation for research
excellence. To use any of these facilities or for further information please see the MIB facility
website and contact the experimental officer in charge

Nuclear Magnetic Resonance - is one of the most powerful and versatile non-destructive
spectroscopic methods for structure elucidation. Equipment: DPX400MHz Bruker instrument, set up
for open - access and automation, and a 600MHz research instrument.- Paul Williams

Electron Microscopy — with a Joel 1220 TEM transmission electron microscope coupled to a high
resolution GATAN ORIUS CCD camera the facility is geared up to single particle analysis of
macromolecular complexes, 2-D crystallographic analysis of membrane proteins and structural
characterisation of nm scale fibres and hydro gels - Richard Collins
Macromolecular_Crystallography — used to determine atomic structure of complex molecules
such as proteins and/or nucleic acids with the aim to understand the structure-function relationships
underpinning life. Equipment: Microfocus rotating anode generator (Bruker MicroStar) a Molecular
Dimensions Mosquito robot capable of nanolitre dispensing and a microspectrophotometer capable
of recording crystal UV-VIS spectra - Pat Bryant
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Bionanotechnology and High Resolution 3D Imaging for the imaging, manipulation or
measurement of single biomolecules or single molecule biochemical reactions. The techniques
allow: Unbeatable sensitivity and specificity when detecting molecules and molecular interactions in
solution or on a surface; Gathering of quantitative data on discrete systems for input into systems
biology models; Identification of rare alternative reaction pathways and intermediates that are
normally masked by ensemble averaging and Investigation of the mechanics of biological polymers
and cell membranes. Equipment: Atomic Force Microscope (AFM), Total Internal Reflection
Fluourescence Microscope (TIRFM), Laser Tweezers, Fluorescence Correlation Spectrometer
(FCS) and a Deltavision Deconvolution Microscope - Steve Marsden

Proteomics The facility allows for protein separation and identification with Mass Spec (LCMS) and
MALDI — Chris Storey

Mass Spectroscopy facilities include easy to use walk-up sample identification, plus accurate
mass (<5ppm error) analysis, whole protein determination, positive and negative ion scans, plus GC
and LC MS for separating and identifying more complex sample mixtures. There are also a wide
range of other MS instruments used by specific groups in the building - Reynard Spiess
Biomolecular Interactions this facility has a range of instrumentation for the characterization of
biomolecular interactions including: Isothermal Titration Calorimetry (Microcal VP-ITC and ITC200),
Surface Plasmon Resonance (SPR, Biacore 3000), Circular Dichroism (CD) Spectophotometer,
Wyatt Dynamic Light Scattering (DLS), Varian Eclipse Fluorimeter & Varian Cary 400 UV/VIS
spectrophotometers, Beckman P/ACE™ MDQ Series Capillary Electrophoresis (CE) — Sanjay
Nilapwar

Protein_Production This new facility has been established to generate clones of selected genes
and/or proteins from selected expression constructs at low cost and with high efficiency. Equipment
includes: Biomek® FXP Liquid Handling Robot, GNF Systems Airlift Fermenter, and AKTAXxpress
Protein Purification — Ron Burke and Sanjay Nilapwar

Fast Reaction and Robotics a suite of fast reaction kinetic instrumentation for measuring the rates
of chemical reactions on the femto-second to second timescale — Derren Heyes

In addition to these core facilities the MIB has a vast array of experimental expertise and techniques
available including: Metabolomics, Proteomics, Cell culture, Chemical synthesis, Robotics,
Rheology, Microarray analysis, High voltage experimentation, Electron Paramagnetic Resonance
(EPR), Infrared and Raman spectroscopy, and Fluorescence Spectroscopy, (including anisotropy
decay)

Material Transfer Agreements - UMIP

If you wish to obtain a product from another group or company for research purposes, or if a
researcher from another lab requests a product of your research, it is advisable to sign a Material
Transfer Agreement (MTA). MTAs help to track who has what materials and maintain a balance
between the rights of the user to exploit and publish the material, whilst protecting the provider's
interests and IPRs. MTAs may be provided by the organisation supplying the product to you or by
UMIP if you are the supplying party. For more information contact Geof Wolfenden

(geof.wolfenden@umip.com) or Peter Welsh (peter.welsh@umip.com)
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Post Graduate development website

The March-June bulletin brings you all the latest news, events and opportunities for your personal
and professional development including workshops, events, and resources for researchers. Bulletin
And you can stay right up to the minute via our twitter feed. Twitter: http://twitter.com/epsgrads/
More general information can be found at:
http://www.graduateeducation.eps.manchester.ac.uk/graddev/

FLS research staff training information can be found at:
https://www.intranet.ls.manchester.ac.uk/research/staffdevelopment/training/calendar.aspx

Funding News

Douglas Kell responds to comments on the BBSRC Strategic plan

Prof Douglas Kell has posted a blog responding to questions posted on the BBSRC website in
response to the publication of the 'Age of Bioscience', the BBSRC Strategic Plan 2010-2015. The
blog answers questions including eligibility for funding, Research Council structures, BBSRC
Institutes, peer review systems and funding committee processes. Prof Kell invited comments for
two weeks after the publication of the plan. The responses posted provide answers to all the
queries received while the comment facilty was open. To read Prof Kell's blog, visit:
http://blogs.bbsrc.ac.uk/

BBSRC Workshop for young academic entrepreneurs

UMIC and UMIP are hosting a BBSRC —sponsored workshop on the morning of the April 21 at the
Core Technology Facility. The event will focus on informing young academic entrepreneurs of
potential careers in start-up businesses and patrticularly, in the Biotech and Environmental business
sectors. We look forward to seeing a large representation of young academics who are interested in
finding out more about business related careers and life in start-ups and to hearing more about the
YES events as well. It will be an exciting and informative event. It will be an important opportunity
for young academics to network with local commercial people from start-ups and various
professional services associated with business creation, development and support.

To book your place on this Business Training for Scientists event, to be held on Wednesday 21°
April 2010, please contact Alison Warren (alison.warren@umic.co.uk)
Please see the attached flyer for further details of the event.

Health Innovation Challenge Fund

The latest call for the Health Innovation Challenge Fund (HICF) has been issued with a deadline for
preliminary applications of 4 May. HICF is a £100 million, five-year parallel funding partnership
between the Wellcome Trust and the Department of Health. The funders are collaborating to
stimulate the creation of innovative healthcare products, technologies and interventions, and
facilitate their development for the benefit of patients in the NHS and beyond. The objective of the
second theme, time-critical intervention, is to identify and implement better solutions for acute
care in the NHS and beyond. Innovative solutions could range from highly advanced diagnostics to
relatively simple technologies involving paper-based techniques.

Further details are available on the Wellcome Trust Website

Biotechnology Young Entrepreneurs Scheme competition 2010

Biotechnology YES aims to raise awareness of the commercialisation of bioscience research
amongst postgraduate and postdoctoral researchers. Participants compete in teams to develop a
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hypothetical business idea with the help of expert mentors from the biotechnology sector.
Workshops are held throughout the UK, feeding into a National Final with a prize of £1000 for the
winning team.

The 2010 YES Competition has been launched with a closing date for entries of 18 June 2010. The
workshops will take place in September, October and November with the Final scheduled for
December 2010. Sponsorship has been secured from various industries. For more information and
an entry form visit: http://www.biotechnologyYES.co.uk or by contacting Anuj Bhatt

A view from one last year’s MIB teams: Biotechnology YES has been an invaluable experience in
making us aware of the opportunities in
commercialisation of biotechnology ideas. The regional
competition is held in November at Old Trafford football
ground with the winning teams going to London in
December to compete for a £1000 prize. Our team,
Haematech analysis (specialising in hand held blood
analysis devices) was however, unsuccessful and didn’t
make it through to the final. Despite this, | would highly
recommend it to anyone, not just for the knowledge
gained but also the amount of fun you have too!

K= »
Left to right: Jennifer Hopwood, Bo Yuan, Dr Simon Willies and Dr Bas Groenendaal

Web-based courses in systems biology

Pre-announcement of a call for proposals to develop web-based courses in systems Biology.
BBSRC is developing a call for proposals for the e-Learning for Systems Approaches (ELSA)
initiative. Applications will be invited from institutions or consortia wishing to develop web-based
courses to provide modular training to bioscience researchers in the theoretical components of
systems biology. Proposals are invited that will lead to the development and implementation of the
course, which should include web-based and tutorial based components.

A further announcement will be posted on the BBSRC web-site shortly. It is anticipated that the call
will be launched in March 2010, with a closing date in early summer. An information event will be
scheduled for April / May 2010. For more information, email: elsa.bbsrc@bbsrc.ac.uk

BBSRC Summer student placements

The BBSRC Research Experience Placements scheme 2010 (the BBSRC equivalent of the
Vacation Bursary) is aimed at undergraduate students in their middle year(s). The Faculty of EPS
has 4 Placements to offer - the funding provided is (a minimum) £200 per week for 10 weeks during
the summer vacation for students and £500 towards research expenses. Further details, eligibility
criteria, research areas and application forms for the scheme can be found at:
http://www.graduateeducation.eps.manchester.ac.uk/admin/BBSRCREP/index.html|

The deadline for applications is Friday 16th April at 5pm. For any enquiries relating to the scheme
please contact Christine Twigg via eps-subs@manchester.ac.uk or (0161) 306 9191
For members of FLS please contact Caroline Aylott

Funding Deadlines & Links
NERC Research, consortium, and partnership Grants 1% July http://www.nerc.ac.uk/
EPSRC http://www.epsrc.ac.uk/default.htm

BBRSC Responsive mode —14" April 2010 http://www.bbsrc.ac.uk/funding/index.html
MRC http://www.mrc.ac.uk/index.htm
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Wellcome Trust http://www.wellcome.ac.uk/Funding/Biomedical-science/index.htm

ESRC http://www.esrc.ac.uk/ESRCInfoCentre/index.aspx

Congratulations TOP

Recent Grant awards

The Carbon Trust have funded two projects (see research highlight above):

Peter Fielden (PI) and Jeremy Hawkes (Col)to study “ Ul t rasoni ¢c extractdi
from si ngl wortlcapprdx £30Kg a e ”

And

Royston Goodacre (Col) and Jon Pittman (Pl, FLS) for their work on “ Nut r i ent Op
Hi gh Lipid Yiel #855knd Productivity”

Ardeshir Bayat (PI) has received approx £60K from South Manchester University Hospitals Trust
to investigate “ Us e of Array Comparative Genomic Hy
Genome Expression and Autoantibody Profiling in Detection of Novel Molecular Targets in
Dupuytren's Disease.”’

Hans Westerhoff (PI), Pedro Mendes (Col) and Jacob Snoep (Col) have been awarded approx
£340K from the BBSRC for SysMO2 their project “Modelling carbon core mechanisms in bacillus
subtiis-Expl oring the contribution of protein con

Correction:
Sophia Ananiadou has been awarded an NIH research grant for a “Bioinformatics Resources
Center for Infectious Diseases/Portal” worth a total of $252,000 for 2 years

Births
Congratulations to:

Kathleen Carroll who had a baby boy (Dylan James Cain) on Monday the 8th of February.

Seminars TOP
MIB Research Forum Talks 12.00 MIB LT

Thursday 29" April
Andrew Almond, Joshua Knowles and “tbc”
Lunch to follow sponsored by ROCHE! — all welcome to attend

MIB International Seminar Series 12.00pm MIB LT

Thursday 15™ April 2010 - Professor Daniel Herschlag, Stanford University
"How Enzymes Work"

Thursday 13" May 2010 - Professor David Beebe, University of Winconsin-Maddison

If you would like to meet with any of the speakers during their visit please contact Ros Le Feuvre
Full seminar list

MIB Internal Seminar series 12.00

Wednesday 14t April 12.00 MIB LT

This is an internal seminar series ran by post grads and post docs in MIB with short talks presented
by PG/PD researchers.
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Anthony Adamson (Dean Jackson group)
Misbah Nareen (Vasudevan Ramesh group)

Next seminar 5" May

Systems Biology Seminar Series

Wednesday 31°' March, 13:00, MIB Lecture Theatre
Svetlana Amirova Systems Biology Centre, University of Exeter, UK “Uncovering the design
principles of polyamine regulation in yeast: an integrated modelling and experimental study”

Seminars throughout the University

can be found at:

e Faculty of Life Sciences
Pharmacy http://www.pharmacy.manchester.ac.uk/aboutus/events/seminars2010/
School of Chemical Engineering and Analytical Science http://www.ceas.manchester.ac.uk/research/seminar/
School of Chemistry http://www.chemistry.manchester.ac.uk/research/seminars/
School of Computer Science http://www.cs.manchester.ac.uk/research/seminars/school/
School of Materials http://www.materials.manchester.ac.uk/aboutus/events/
School of Mathematics http://www.mims.manchester.ac.uk/events/
School of Physics and Astronomy http://www.physics.manchester.ac.uk/aboutus/events/
School of Mechanical, Aerospace and Civil Engineering http://www.mace.manchester.ac.uk/
School of Electrical and Electronic Engineering http://www.eee.manchester.ac.uk/aboutus/news/
School of Earth, Atmospheric and Environmental Sciences http://www.seaes.manchester.ac.uk/aboutus/events/

Events/Symposia/Meetings TOP

Collaborations, sharing equipment & skills event

The CEAS Research Staff Forum is hosting a new event for you: Collaborations, Sharing
Equipment & Skills "If I show you mine, will you show me yours?" This event will take place on
Friday 23 April 2010 11:30 - 14:00 in the MIB Lecture Theatre. It will consist of a series of rapid fire
talks from researchers and experimental officers covering the broad range of disciplines in CEAS
and the MIB. The focus will be on the expertise, skills and equipment available to CEAS and MIB
researchers rather than specific research projects. This event is intended to show you alternative
experimental approaches and possible collaborations that could help your work. This is your
opportunity to share with other researchers the expertise, skills and equipment available in your
group. The presentations will run back to back and be 1-5 minutes long (1-3 slides). It doesn't
matter what stage you are at or what you work on. We want to hear from you! If you would like to
give a talk or present a poster at this event, please e-mail Michael.Richardson-2@manchester.ac.uk
for more details. Lunch will be provided. To register for this event, please e-mail eps-
researchstaff@manchester.ac.uk with the subject “Collaborations Event” by the 16th April.

Biological Catalysis — A gateway to Industrial Biotechnology

June 11" 2010
One day discussion event with speakers from Industry, academia I

1 Manchester Interdisciplinary #
and gov. bodies. Confirmed speakers: Alan Pettman (Pfizer), John Biocentre
Sime (KTN Biosciences) Toni Glieder (IMBT), Amy Peace Biological Catalysis
(Chemicals NW), Christopher Dowle (CPI), Kai Balenius (BASF), ‘%" s cecmees
Carol Boyer-Spooner (CIKTN), Dass Chahal (Croda), Nick Turner
(MIB), Nigel Scrutton (MIB) and Jon Lloyd (University of

Manchester), Clare Bumphrey (EPSRC)
Please put this date in your diaries! ‘eas. o B S ® 8 S
P y ik XL

ces KTN) Toni Glieder (ACIB), Amy Peace
arol Boyer-Spooner (CIKTN), Dass Chahal
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If you would like further information please contact Ros Le Feuvre — to register for the event please
Click Here

Publications

Publication highlights

RSC Publishing: Highlights in Chemical Biology - Infrared spectroscopy aids
cancer diagnosis is a very nice Highlight of the following paper:

Bassan P, Kohler A, Martens H, Lee J, Byrne HJ, Dumas P, Gazi E, Brown M,
Clarke N, Gardner P. Resonant Mie scattering (RMieS) correction of infrared
spectra from highly scattering biological samples. Analyst. 2010 Feb;135(2):268-
77. Epub 2009 Dec 15.

Peter Gardner has had two of the most accessed papers in the Journal of
Biophotonics for 2009:

Harvey et al, Classification of fixed urological cells using Raman tweezers
Journal of Biophotonics 2009, vol. 2, no. 1-2, pp. 47-69

Baker et al, Investigating FTIR based histopathology for the diagnosis of prostate cancer
Journal of Biophotonics 2009, vol. 2, no. 1-2, pp. 104-113

One of the hottest articles in the field of Analytical Chemistry in 2009 was 'A comparison of PCA
and MAF for ToF-SIMS image interpretation' by Alex Henderson, John Fletcher and John
Vickerman.

Publications

K. Smallbone, E. Simeonidis, N. Swainston and P. Mendes (2010) Towards a genome-scale
kinetic model of cellular metabolism. BMC Systems Biology, 4:6. Abstract

van Eunen K, Dool P, Canelas AB, Kiewiet J, Bouwman J, van Gulik WM, Westerhoff HV, Bakker
BM. Time-dependent regulation of yeast glycolysis upon nitrogen starvation depends on cell history.
IET Syst Biol. 2010 Mar;4(2):157. Abstract

Logan JA, Kelly ME, Ayers D, Shipillis N, Baier G, Day PJ. Systems biology and modeling in
neuroblastoma: practicalities and perspectives. Expert Rev Mol Diagn. 2010 Mar;10 (2):131-45.
Abstract

Sellick CA, Hansen R, Jarvis RM, Maqsood AR, Stephens GM, Dickson AJ, Goodacre R.
Rapid monitoring of recombinant antibody production by mammalian cell cultures using Fourier
transform infrared spectroscopy and chemometrics. Biotechnol Bioeng. 2010 Mar 2. Abstract

Igbal SA, Syed F, McGrouther DA, Paus R, Bayat A. Differential distribution of haematopoietic
and non-haematopoietic progenitor cells in intralesional and extralesional Keloid: Do keloid scars
provide a niche for non-haematopoietic mesenchymal stem cells? Br J Dermatol. 2010 Feb 27.
Abstract

Dada JO, Spasic I, Paton NW, Mendes P. SBRML: a markup language for associating systems
biology data with models. Bioinformatics. 2010 Feb 21. Abstract

Doudou S, Sharma R, Henchman RH, Sheppard DW, Burton NA. Inhibitors of PIM-1 Kinase: A
Computational Analysis of the Binding Free Energies of a Range of Imidazo [1,2-b] Pyridazines. J
Chem Inf Model. 2010 Feb 23. Abstract
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