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Protein the Clue to Solving a Darwinian Mystery
Scientists at the University of York provided the key to solving the evolutionary puzzle surrounding
what Charles Darwin called the ‘strangest animals ever discovered’.
Published today in Nature, their remarkable technical feat in
obtaining a molecular phylogeny based on Pleistocene protein
sequences is a first, which could herald a new chapter in
palaeontology.
Researchers in the University’s BioArCh research facility and
Centre of Excellence in Mass Spectrometry were called in by the
Natural History Museum and the American Museum of Natural
History to resolve the long-standing question of the fossils of
Toxodon and Macrauchenia, the South American native ungulates
Scientists at the University of York
provided the key to solving the
evolutionary puzzle surrounding what
Charles Darwin called the ‘strangest
animals ever discovered’.

or hooved mammals—the last of which disappeared only 10,000
years ago.
The research shows that South American ungulates, similar to

those whose fossils were found by Darwin 180 years ago in Uruguay and Argentina, are actually
related to mammals like horses rather than elephants and other species with ancient evolutionary
ties to Africa as some taxonomists have maintained
Previously, attempts by scientists to pinpoint the origin of animals using morphology-based analysis
and ancient DNA, had failed. The latter approach was compromised because scientists were unable
to recover any identifiable mammalian DNA from fossil specimens. This is likely to be the case for
large numbers of important fossils from tropical or temperate deposits, as DNA preservation is
ultimately controlled by the thermal history of the material.
But the structural protein, collagen, is likely to survive around ten times longer than DNA so the York
scientists used proteomic analysis to screen 48 fossil bone samples of Toxodon platensis and
Macrauchenia patachonica, discovered in the 19th century in the same area as those recovered by
Darwin.

This produced sequences covering more than 90 per cent of the collagen molecule,

effectively providing a phylogenetic barcode for the two species.
The York research team was headed by Professor Matthew Collins, of BioArCh, and Professor Jane
Thomas-Oates, director of York’s Centre of Excellence in Mass Spectrometry, and included PhD
student Frido Welker and Dr Jessica Thomas from the University’s Department of Biology.
Dr Thomas, who conducted the phylogenetic analysis, said “By producing the most comprehensive
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example of sequencing of its type, we have been able to resolve the taxonomic placement of these
mammals, and solve a question that has baffled paleaontologists for more than a century.”
Professor Collins said: “We now have the potential to address many more of these challenges and
to explore the evolutionary process much further back in prehistory.”
Frido Welker, a Ph.D. student at the Max Planck Institute for Evolutionary Anthropology and in
BioArCh at York, said: “We are developing new proteomic techniques and applying them to the
archaeological and palaeoanthropological record. To get 90 per cent sequence coverage for both
species is a direct result of those efforts, and truly fantastic given the burial time and location.”
Professor Thomas-Oates, of the University’s Department of Chemistry, added: “Our long-standing
collaboration with scientists at Bruker Daltonics made it possible to analyse these samples using the
most up to date mass spectrometric instrumentation. The outstanding quality of the data was crucial
in enabling us to determine the collagen sequences.”
Professor Ian Barnes, a curator at the Natural History Museum said: “Although the bones of these
animals had been studied for over 180 years, no clear picture of their origins had been reached. Our
analyses began by investigating ancient DNA to try to resolve the problem.”
Ross MacPhee, a curator in the American Museum of Natural History’s Department of Mammalogy
said: “Fitting South American ungulates to the mammalian family tree has always been a major
challenge for paleontologists, because anatomically they were these weird mosaics, exhibiting
features found in a huge variety of quite unrelated species living all over the place.
“This is what puzzled Darwin and his collaborator Richard Owen so much in the early 19th century.
With all of these conflicting signals, they couldn’t say whether these ungulates were related to giant
rodents, or elephants, or camels—or what have you.”
With modern techniques of phylogenetic interpretation, the researchers were able to conclusively
show that the closest living relatives of these species were the perissodactyls, the group that
includes horses, rhinos, and tapirs. This makes them part of Laurasiatheria, one of the major groups
of placental mammals. The molecular evidence corroborates a view held by some leading
paleontologists that the ancestors of these South American ungulates came from North America
more than 60 million years ago, probably just after the mass extinction that killed off non-avian
dinosaurs and many other vertebrates. Because the South American ungulates were such a large
and varied group, it is not clear whether other lineages not studied by the researchers all had the
same origin.
This research was funded through the Systematics and Taxonomy research scheme (SynTax)
supported by the Systematics Association, Linnean Society and the Biotechnology and Biological
Sciences Research Council and the Natural Environment Research Council.

Page 3

YuStart A Chain Reaction
We’re inviting alumni and friends to join together in our anniversary year to open doors for
students this summer and in the future.
In the past four years we’ve added opportunities for research internships to our undergraduate
chemists, and for our 50th anniversary, we aim to increase this opportunity and make them
available to all no matter what their background.
The internships typically provide up to 8 weeks experience on a focused project, in the summer
period working with one of the Department’s cutting edge research teams, chosen by the student.
This provides an opportunity for students to get an insight into the forefronts of modern research,
as well as further developing their practical skills, and improving transferable skills, such as
communication and teamwork.

We urgently need to establish a sustainable source of income to support our undergraduate
students in taking our summer vacation research placements, this year and beyond. Our YuStart
campaign, launched on 1 April, aims to raise a minimum of £20,000 - our target is ambitious but
achievable thanks to the support of alumnus Dr Anthony Wild.
Dr Anthony Wild has committed to match all your gifts pound for pound. Gifts of £500 or
more will be double matched, so we can reach our target even quicker.
The great ‘chemistry’ created over the past 50 years combined with Dr Anthony Wild’s Matching
Challenge provide the perfect catalyst to give Chemistry students at York more valuable experience
and a competitive edge.
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York Scientists Define Universal New Approach to Green Chemistry
Dr Rob McElroy, Dr Leonie Jones, Louise Summerton, Andri Constantinou and Professor James
Clark of the Green Chemistry Centre of Excellence (GCCE) have developed a new ‘metrics toolkit’
to measure and evaluate how green a reaction is.
Developed within the CHEM21 project, a consortium of academics, pharmaceutical companies and
enterprises working together to develop sustainable technologies for green chemical manufacture,
the free metrics toolkit is available to researchers and chemistry students worldwide.
Designed to enable a consistent, universal measurement of sustainability for reactions in both
laboratory and industrial settings, a range of criteria is assessed. These include new calculations for
measuring a reaction’s optimum efficiency (OE), renewable percentage (RP) and waste percentage
(WP), in addition to a wide range of key parameters including health, safety, environment, energy
and lifecycle considerations.
Using a colour coded system, the metric toolkit assesses each of these criteria and assigns a
coloured flag, where green denotes ‘preferred’, amber implies ‘acceptable with some issues’, and
red means ‘undesirable’. The toolkit allows researchers and students to compare their reactions to
existing methods, highlighting where their research is performing well in terms of its ‘greenness’ and
suggesting areas where improvements could be made.
Available as an excel spreadsheet, the toolkit allows anyone to assess the sustainability of their own
reactions using both quantitative and qualitative data. It is hoped the toolkit will also be an important
educational tool, promoting the use of greener and more sustainable techniques for a new
generation of chemists.
Professor James Clark, Director of York’s Green Chemistry Centre of Excellence and an author of
the project, said: “The CHEM21 Innovative Medicines Initiative project has allowed us to work
closely with some of the world’s largest pharmaceutical companies and we have learned how
modern thinking in green and sustainable chemistry is best applied to that industry.
“This publication is the culmination of our work with the industry on identifying the critical resource
and process factors that impact on most pharmaceutical manufacturing processes. It shows a
practical way forward on how the industry, and other chemical manufacturing industries, can
continue to supply vital products for society in a sustainable way.”
Towards a holistic approach to metrics for the 21st century pharmaceutical industry, is published by
the Royal Society of Chemistry’s Green Chemistry. It is available here:
http://pubs.rsc.org/en/content/articlepdf/2015/GC/C5GC00340G
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Low-Field NMR Study Funded
EPSRC fund a three year project entitled “A paradigm shift in low-field NMR spectroscopy for
industrial process monitoring, control, and optimisation"
Prof. Simon Duckett and Dr. Meghan Halse (Chemistry, York) in collaboration with Dr. Alison Nordon
(University of Strathclyde) have been awarded £779k by the EPSRC for a three year project entitled
“A paradigm shift in low-field NMR spectroscopy for industrial process monitoring, control, and
optimisation”. (EP/M020983/1, £779,745)
Monitoring complex chemical reactions in an industrial setting is a significant challenge because the
most informative method, high-field nuclear magnetic resonance (NMR) spectroscopy, is very
expensive and hard to deploy. NMR spectroscopy provides data that is rich in both chemical and
structural information and is amenable to the study of reactions in solution. However, as well as
being costly, NMR is typically limited to the examination of species in millimolar concentrations and
with lifetimes of minutes. This project seeks to challenge this view and establish a new route to
acquiring low-cost NMR data for the study of chemical transformations in real time at the point of use
by exploiting the cost-effectiveness and relative simplicity of low-field (1 T) NMR instrumentation
(Fig. 1) combined with the sensitivity gain provided byparahydrogen-based NMR hyperpolarisation
techniques, such as the SABRE (Signal Amplification By Reversible Exchange) method introduced
by Prof. Duckett and co-workers in 2009 (Fig. 2).
This project is a collaboration between Prof. Duckett and Dr. Halse (Centre for Hyperpolarisation,
University of York) and Dr. Nordon (Centre for Process Analytics and Control Technology, University
of Stathclyde) and includes support from industrial partners including the Centre for Process
Innovation Ltd., Domino UK Ltd., GlaxoSmithKline, and Pfizer.

Fig. 1. 1H NMR spectrum of 200 mM
ibuprofen in CDCl3 acquired at 1T (42
MHz) on a Magritek Spinsolve benchtop
spectrometer. (Image courtesy of
Magritek Ltd.)
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Fig. 2 The interaction of parahydrogen and a substrate while weakly bound to a transition metal leads to
strong hyperpolarisation of the substrate.

Green Chemistry Seminar—Friday 24th April
Chemicals from Renewable Raw Materials: Opportunities and Challenges
Friday 24th April 2015, 11.00am
Speaker: Professor Peter Seidl - Federal University of Rio de Janeiro
Location: C/F106, Green Chemistry
The use of biomass for the production of fuels and chemicals can mitigate several of the problems
involving the depletion of the world’s non-renewable resources. High value, lower volume biobased
chemicals may also increase the return on investments in biofuels-only operations thus contributing
to overcome a significant barrier to realizing a biorefinery’s economic goals. Recent evaluations of
structures most easily obtained from a given conversion process have the advantage of tailoring
broad-based processes to the building blocks available from certain biorefinery operations. The
opportunities and challenges of producing chemicals from renewable raw materials can be
exemplified by our analysis of structures available from chemical and biological transformations of
orange, cashew and sugar cane residues and their integration into biorefinery operations. The
processes involved that appear to be the most promising for the chemical industry, currently under
investigation by Brazilian groups, are discussed.
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Student Helps to Discover New Pain Relief Delivery Method
A Chemistry undergraduate at the University of York has helped to develop a new drug release gel,
which may help avoid some of the side effects of painkillers such as ibuprofen and naproxen.
In a final year project, MChem undergraduate student
Edward Howe, working in Professor David Smith's research
team in the Department of Chemistry looked for a way of
eliminating the adverse side-effects associated pain-killing
drugs, particularly in the stomach, and the problems, such
as ulceration, this could cause patients.
Supervised by PhD student Babatunde Okesola, whose
research is supported by The Wild Chemistry Scholars
Fund, Edward hoped to create gels which could interact
with drugs such as Naproxen, and release them at the
MChem student Edward Howe

slightly alkaline pH values found in the intestine rather than

the acidic conditions in the stomach. His aim was to both protect the pain-killing drugs and help limit
some of the side effects they can cause.
The researchers created a new gel, based on small molecules which self-assemble into nanofibers
which could interact with a variety of anti-inflammatory, painkiller drugs, including iburofen and
naproxen. The research is published in Chemical Communications.
Specific interactions between the gel nanofibres and the drugs meant that high loadings could be
achieved, and more importantly, the release of the drug could be precisely controlled. The gels were
able to release naproxen at pH 8 - the value found in the intestine, but not at lower pH values found
elsewhere in the body.
Professor Smith said: “Although researchers have used gels before to try and improve the
formulation of naproxen, this is the first time that a self-assembling system has been used for the
job, with the advantages of directed interactions between the nanoscale delivery scaffold and the
drug. As such, this is the first time that such precise control has been achieved.”
Edward Howe said: “The research really fascinated me. The prospect of being involved in
developing a method to reduce the pain of others filled me with great pride. Understanding the
interactions between the gel and the painkillers was very interesting and improved my knowledge of
supramolecular chemistry.”
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The next step for Professor Smith's team will involve stabilising the gel drug delivery systems in the
very acidic, low pH conditions found in the stomach so that they can transit safely to the intestine
before delivering naproxen just where it is needed.
Professor Smith added: “Perhaps this is something that one of next year's undergraduate project
students might solve. As a research-intensive institution, York is committed to its undergraduates
carrying out cutting-edge research such as this.”

Twenty20 Cricket

For many years (and long before the current popularity of the format) the Chemistry department has
had a team in the University Staff Twenty20 cricket league (affectionately known as the ‘Tin Pot
Trophy’). We are also currently the league holders - see picture above for last year’s team with the
aforementioned trophy! The league consists of 7 or 8 matches against other departments and runs
from late May until August. So anyone who fancies a game for a couple of hours after work please
send an email to James Lee (james.lee@york.ac.uk) so you can be added to the email list. The
team is open to staff and research students and it should be pointed out that enthusiasm is much
more important than too much cricketing ability and we really want to make sure we can field 11
players for each match.
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Professor Pratibha Gai News
Professor Pratibha Gai was invited to represent the sciences by the Organisation of Economic
Cooperation and Development (OECD, who work with G20) to participate in the International
Women’s Day event they organised in Paris on 23 rd March. The image below shows panel
discussion, with Pratibha second from the left. Other panel members were from France, USA and
Germany, and included a distinguished astronaut, a music conductor and an economist. Prathiba
said that “It was good to highlight research we conduct in the UK.”.
In other news, the Royal Society of Chemistry (RSC) has used Professor Pratibha Gai’s work to
highlight women researchers.

Suggestion Box
Reminder: there is a Suggestion Box located next to the pigeon holes in the
foyer of A Block and one outside Room K167 for YSBL staff. Suggestions
from staff are most

welcome. All suggestions are discussed at the

departmental communications meeting.
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International Bioeconomy Conference Coming to York in June

Building on the York’s strong capabilities in bio-based research, the University of York has attracted
international conference “Renewable Resources and Biorefineries” (RRB) to York for its 11th edition.
This event, taking place from 3-5 June in the city centre, will provide an opportunity for researchers
to share insights and present their views on industrial biotechnology, sustainable (green) chemistry
and agricultural policy related to the use of renewable raw materials for non-food applications and
energy supply.
The event is attracting significant interest from the research community, and has a number of
exciting industry speakers, including Braskem, Brazil; Novasep, UK; Nova-Institute, Germany;
SAIREM, France; and AzkoNobel, UK.
In addition to the main conference, there are also a number of fringe events taking place, for wider
audiences - highlights include:


BioVale will be hosting a breakfast panel debate to explore the opportunities for extracting high
-value chemicals from crop residues and processing wastes as well as recent developments,
successes and barriers to commercialisation.



Enterprise Europe Network (EEN) in Yorkshire is organising a Matchmaking Event which aims
to bring together innovative organisations from countries around the globe seeking to
collaborate for mutual commercial benefit. The event will promote innovative technology offers
and requests from members of EEN’s 54 country network which includes non-EU countries
such as Brazil, Canada, Israel, Russia, United States etc.



An interdisciplinary event for early career researchers sponsored by NESSE and the NNFCC
to explore the challenges and opportunities for creating a bio-based economy in Europe.

Learn more about all the events and register http://www.rrbconference.com/
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SABIC Host Successful Children Challenging Industry
Visits for 12 Years!
Kirklevington Primary School visited SABIC on 5th March and met Janet Jones who was hosting the
visit. Janet loves inspiring young people. As a female worker in Industry, she feels it is important to
empower girls to realise that working in industry is as accessible to them as it is to boys.
Janet Jones said, “The CCI programme offers primary children the opportunity to see our industry
first hand. The children ask fantastic questions and I am amazed at how quickly the time goes when
they are with us. I like to think that during their visit we inspire them to consider working in our
industry, even though that decision is a long way off.”

The programme is so well developed now that it is literally ‘off the shelf’. Take a box out, check the
equipment and use it - simplicity with minimum preparation. Janet recruited Joanna Bartlett, a
Process Engineer, to assist with this visit - she is young, enthusiastic, female and has a Chemical
Engineering Masters to her name! Janet has worked for the company for 31 years and she always
presents to the children in a fun, relaxed ‘I really enjoy this job’ kind of way. This is exactly what we
need to encourage the children to take more interest in Science. The local paper turned up and
Janet took it in her stride, smiling through her ‘child friendly’ introduction to the company and
sparking up interest without boring them with too much detail. The children quickly became engaged
with the activities and had a tour around the site allowing them to see for themselves what it is like.
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The teachers, Mrs Johnstone and Mr Morgan said “The Children Challenging Industry sessions and
the visit to SABIC were extremely enjoyable for both the children and the staff. The trip to SABIC
opened the eyes of the children to science in the real world and inspired them by showing them how
to be more investigative in their thought processes.
We would like to say a big thank you to SABIC for their continuous support and contributions to the
project.”
By Jenny Harvey, CIEC Advisory Teacher in the North East
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O’Brien Group News
Fragments 2015 – 5th RSC-BMCS fragment-based drug
discovery meeting, 23rd-24th March
Mary Wheldon was awarded a bursary to attend this
meeting on fragment-based drug discovery. Mary’s project
on 3-dimensional fragments created a lot of industrial and
academic interest at the meeting. Mary was selected to
give a one-slide flash presentation on her poster and she
also won the best poster prize.

Organic Section News: RSC Organic Division North-Eastern Regional Meeting 2015
1st April 2015, University of Bradford
We had our annual “school trip” to attend the North-Eastern RSC Organic Division Meeting, this time
in Bradford. A coach was booked and Prof. Peter O’Brien and 22 organic post-docs/PhD students
headed off for the day. The line-up included a fantastic lecture from Dr Will Unsworth, with a clever
hands-on demonstration of the difficulty in executing cyclisation reactions when the forming ring is
large (a macrocycle). York had a strong presence in the poster session, with 14 posters presented
and all were excellent. The quality of the York science was evident from the fact that we scooped all
3 poster prizes. Well done to Mary Wheldon (O’Brien group) and Adam Islip (O’Brien/Karadakov
groups) for winning and to Matt Lloyd (Taylor group) for an apparently highly commended poster!

Research Data Management Training - 2pm-3pm on 22 April, A101
A change in the Research Council rules means that it is now mandatory for all researchers to
undertake training in Research Data Management. Accordingly, a 1 hour session for research
students and post-docs will be held on Wednesday 22nd April between 2pm and 3pm in C/A101. All
PhD and MSc by research students are required to attend this session. All post-docs are
strongly advised to attend this session.


Research students: please confirm your attendance by signing up on Skills Forge



Post-docs: please confirm your attendance by signing up via doodle poll
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Departmental Teaching Committee Update
At the most recent Departmental Teaching Committee (DTC) the following issues were covered:
The DTC discussed a number of proposals to alter the undergraduate programme and it was agreed
that a working group will be convened to look at Year 1 initially. Changes to the Year 1 labs were
also proposed and will be considered by the working group.
Improved provision of undergraduate scientific writing training was discussed, as Dr Katrina Bakker
is looking to develop a new way to aid students with scientific writing. Her ideas on this were well
received and will be discussed further at a future meeting.
Dr Martin Bates presented an outline for a new option module based on Statistical Thermodynamics
and Simulation of Materials Systems. It was agreed he would poll existing students to see what the
potential uptake would be.
Regarding the online submission of student work, it was agreed that a trial enabling students to
submit their work electronically would be undertaken. A collation of deadlines trial for Year 3 was a
success and will now be rolled out to all academic years.
Other discussion topics included: how the teaching of Natural Sciences will be delivered, a report on
the Variety in Chemistry Education and Physics Higher Education Conference and possible changes
to Sci Lit examinations (none approved).
Further detail on the above points can be found in the DTC Minutes here:
http://www.york.ac.uk/chemistry/internal/staffinfo/committees/deptteach/

Glenn Hurst and Rob Smith News
Dr Glenn Hurst and Dr Rob Smith have been selected to present a workshop entitled “"Inclusive
Postgraduate Teaching in the Department of Chemistry: A Tool to Improving Assessment and
Feedback” at our 2015 Annual Learning and Teaching Conference on Wednesday 10th June at 2.303.30pm in the Electronics/Physics Exhibition Centre. If you are available, please come along to
support Glenn and Rob.
https://www.york.ac.uk/staff/teaching/sharing/sharing-practice/conference/2015/
Glenn and Rob were also invited to write an article based on training our postgraduates how to
teach in the summer edition of Forum magazine, our in-house learning and teaching publication. The
magazine will be distributed soon so look out for the article!
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Graduate School Board
The Graduate School Board (GSB) is responsible for general policy matters relating to Chemistry
postgraduate taught and research students. It meets once per term and reports to the Board of
Studies. All graduate students are invited to raise matters to be considered by the GSB through
their relevant representative (rep).
At the last meeting in February, the main discussion related to the ongoing review of
demonstrating. Demonstrator trainers, Rob Smith and Glenn Hurst, outlined recent changes to
demonstrator training, then Jane Thomas-Oates (attending in her capacity as co-Chair of the Board
of Studies) outlined a proposal to introduce a mandatory demonstrating requirement for all new
Chemistry research students. The GSB discussed the proposal in detail before voting unanimously
to approve an amended version of the proposal. The matter will be considered again by the Board of
Studies on 6 May.
A list of members can be found at:
http://www.york.ac.uk/chemistry/internal/gradinfo/gradschool/memb/
Minutes of previous meetings can be seen at:
http://www.york.ac.uk/chemistry/internal/gradinfo/gradschool/

'Guess the Baby' Fundraiser
Dear All,
For this year's Administrators Fundraising Day we will be holding a 'Guess the Baby' competition.
Staff and students alike can pay a pound to guess which baby photo belongs to which member of
the Departmental staff and in return have the chance to win a prize and donate to charity.
But in order to do this we need some baby photos! If you would like to take part please either scan
and send a good quality photo (black and white or colour) of yourself as a baby/toddler to
chem-comms@york.ac.uk or drop the photo into Esther in the Undergraduate Reception for a copy
to be made (the original will be returned to you).
The photos will be displayed altogether on Monday 20 th April and everyone is welcome to come
along and have a go!
Kind regards,
Chemistry Admin Team
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