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Message From the Chair
On November days when it barely seems to get light, and the teaching and admin
duties are piling up, an autumn edition of the IBDG newsletter is just what you need
to cheer yourself up. In this edition, we look to the future, with news of an exciting
new committee appointment and of our next meeting in 2017, and to the past, with the latest in our
series of interviews with IBDG legends, providing a unique perspective of the key moments of their
illustrious careers. We hope you enjoy these journeys back in time. There is also news of
forthcoming awards for early career scientists; the committee would particularly like to encourage
nominations for both the Dalton award in January and the IBDG award in December (2017).
Securing group leader positions is getting more and more competitive and these awards are a great
way for up and coming researchers to add to the CVs and demonstrate their future potential to
employers.
Nick Le Brun
UEA, November 2016.

New Committee Member
The IBDG committee are delighted to have appointed Prof. Angela Casini Chair
of Medicinal and Bioinorganic Chemistry at the University of Cardiff to serve as a
committee member. Angela brings a new focus and perspective of biological
inorganic chemistry to the committee and we very much look forward to working with her.
Angela Casini is Chair of Medicinal and Bioinorganic Chemistry at
Cardiff University (UK). She completed her PhD in Chemistry at the
University of Florence (Italy) in 2004, and, afterwards, moved to EPFL
(Switzerland) as senior scientist funded by the Swiss National Science
Foundation. Between 2011-2015 she has been assistant professor at
the University of Groningen (The Netherlands), holding a Rosalind
Franklin Fellowship, before taking up her current position at Cardiff
University. She was awarded the 2012 European Medal for Biological
Inorganic Chemistry and the 2014 Early career investigator at the
GRC Metals in Medicine "New Frontiers". In 2014 she has been listed
by Thomson Reuters as one of the "World’s most influential scientific
minds" in the field of Pharmacology. Her research interests are in Medicinal Inorganic and
Bioinorganic Chemistry. In these fields, she is author of ca. 170 publications and has an H index of
53. In particular, the study of the role of metal ions in biological systems and of the mechanisms of
action of metal-based anticancer agents are active topics of her research program. Furthermore,
novel applications for metal-based compounds/scaffolds are explored in various domains of
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chemical biology, bio-analytical chemistry and physiology. Since 2016 Prof. Casini is also Hans
Fischer Senior Fellow of the prestigious Institute for Advanced Studies of the Technical University of
Munich.

Interviews with past IBDG legends
Our former Chair, Prof Emma Raven, has again been busy interviewing past IBDG
committee members. For her latest interview Emma spent a few days in the
delightful setting of Wivenhoe Park, a favourite of John Constable, and since 1964
home to the University of Essex. Here she met with Roger Thorneley and David Lowe and over
(some) beers listened to them discuss what is now referred to as the Lowe-Thorneley mechanism of
nitrogenase action.

THE FOUNDATIONS OF THE LT MECHANISM FOR NITROGENASE
In nineteen eighty-four, a date that resonates in more than one way, David Lowe and Roger
Thorneley published four back-to-back papers in The Biochemical Journal (1-4). Insofar as they
contained the same title and the same authors - “The mechanism of Klebsiella pneumonia
nitrogenase action” – all the papers were equal. They described the kinetic transformations involved
in the catalytic mechanism of the monstrously complicated nitrogenase enzyme; and, they laid the
foundations for much of the work that has followed. On a fresh, windy, but sunny day at the RSC
EPR meeting in Colchester more than thirty years later, we meet to discuss the origins of the now
so- called Lowe-Thorneley (LT) mechanism.
I first met Roger at an IBDG meeting in about 1995; David a few years later. I haven’t seen either
of them in a good many years. But they are
instantlyrecognizable from across the room. So
far as I wasever concerned, they both always
looked about 60; and they still do. It’s as if I am
meeting two brothers, so alike are they and so
familiar with one another’s foibles. Figure 1
demonstrates an early likeness. Their
relationship goes back even further than one
might imagine. Their mothers went to the same
school and, as a schoolboy, David met Roger’s
Great Uncle Arnold - who was Director of the
a
Figure 1. Those were the days. Lowe (left)
Ceramic Research Institute, Stoke- on Trent and Thorneley (right), at the Unit for Nitrogen
on more than one occasion as Uncle Arnold
Fixation, Sussex. In the background is Paul
would appear annually to present the school
Maryan.
prizes (and is rumoured to have said: “Not you
again, Lowe”).
A scientific melting pot at Sussex
Their scientific paths crossed at the Unit for Nitrogen Fixation (UNF) in Sussex. The UNF was set
up in 1965 after it moved from Queen Mary, with Joseph Chatt as the director. Chatt was an
organometallic chemist and the philosophy at UNF was to have chemistry and microbial work (with
John Postgate) side by side (see (5) for a more detailed history). The UNF included well-known
names such as Ray Dixon, Howard Dalton, Geoff Leigh and Michael Mingos, Bob Crabtree, John
Dilworth, and Ray Richards. The scientific mission was simple: to understand nitrogen fixation. The
initial approach was to use transition metal complexes, and in parallel to employ microbiology
methods (because only bacteria fix nitrogen), but the Unit later expanded to include protein chemistry
which included Bob Eady and Barry Smith. Roger, with expertise in inorganic mechanisms and fast
reaction techniques through work with Geoff Sykes and Manfred Eigen, joined the Unit in 1972.
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Cambridge graduate David, with expertise in EPR, was already there and working for Bob Bray. The
Unit was custom-built, to include piped nitrogen into the building and huge fermentors for bacterial
grow-ups. It was, they tell me, an incredible place to work. The nitrogenase enzyme is, of course, a
famously fussy enzyme and extremely sensitive to oxygen, so the piped nitrogen allowed chemistry
to be carried out aneorobically. One of the problems is that nitrogenase is never hard up for a
substrate – protons or dinitrogen – and so, apparently, it was a very ticklish problem to prevent the
enzyme from blowing off (hydrogen) everywhere. Working anaerobically at the bench, they were
able to make faster progress and an acetylene reduction
assay (from Mike Dilworth) was developed that by-passed the
inherent difficulty of assaying for ammonia production.
a

As a matter of interest, Arnold was the research assistant of the
previous Director J W Mellor FRS (author of “A Comprehensive
Treatise on Inorganic and Theoretical Chemistry"). Arnold married
Mellor"s secretary, Roger’s grandfather's sister (are you keeping
up?), and subsequently became Director. He was also one of the
"Founding fathers" of Keele University.

Figure 2. Who’s paying?
Thorneley (left) and Lowe (right).

Those were the days!
I asked them what I’d been dying to ask for months, about the
development of the LT mechanism. The first key experiment
was published by Thorneley, Eady and Lowe in 1978 (6). This
paper presented kinetic evidence for an enzyme-bound
dinitrogen intermediate. Roger and David shared adjacent
offices, and in the years that followed the publication of the

Figure 3. Original hand written Lowe-Thorneley scheme used for simulations with
punched card computer input (early 1980s). Note the crossings out. This was created
on two A4 sheets of paper, sellotaped together. The complexity of the system is obvious,
and is illustrated by the number of partial reactions shown.
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Nature paper, they ruminated and cogitated on what their observation meant in terms of the
mechanism. They were trying to develop a framework for explaining all of the kinetic and
spectroscopic data up to that point. This was scientific state-of-the-art....read it and weep! They were
using old-fashioned computer punch cards (anyone remember those?) and Roger recalls that they
were all stacked high in a deck with knitting needles (provided by David) shoved through to prevent
them toppling over. It took six years before their joint deliberations made it into the literature, which
was hardly a cracking pace but (they tell me) nobody seemed to mind. They had been assuming that
six kinetic steps were needed to understand the complexity of the kinetic data – but in his dreams
one night David, apparently, realized that it might be possible to use eight steps instead. So exciting
and profound was this revelation that it woke David from his slumber in the middle of the night, and
he found himself sat bolt upright in bed. Not quite knowing how to account for this unusual behavior,
he proudly declared to his wife his great revelation. “What did your wife say?”, I ask. A pregnant
pause. “I can’t remember”, he declares. Nostalgia really is not what it used to be! And I reflect, not
for the first time, that the male brain works in strange and surprising ways.
The scientific legacy
In the end, their four joint papers covering 32 consecutive pages in one single issue, were all written
in long hand and, Roger adds, were published in that format to create “bite-sized chunks” for the
community to digest. Any mechanism that can be described in a nutshell more than likely belongs in
one, so the reader is referred to Figure 3 and the citations for details. But the LT mechanism is used
and referred to regularly (7) as the field moves ahead with exciting new structures, spectroscopy and
information on the biosynthesis of the cluster (8,9). And the result of their work – a mechanism which
friends and colleagues still use and which still makes a guest appearance on slides all around the
world – is a contribution for which bioinorganic chemistry in the UK, and IBDG, should be rightly
proud. Those four Biochem. J. papers, and the agonies that surely were part of their conception,
have truly stood the test of time. Some papers, as every schoolboy knows, are more equal than
others.
David Lowe (former IBDG Chair and Treasurer) and Roger Thorneley (former IBDG Chair) were
talking to Emma Raven, at the RSC EPR meeting (Colchester), April 2016
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Forthcoming IBDG Meeting
The IBDG has been very active in organising many successful and stimulating
meetings in the field of inorganic biochemistry in the UK. Our next meeting is
planned for the 4th and 5th September 2017 and will be held at the University of
East Anglia. The theme will focus on iron in bioinorganic systems with an emphasis on the use of
biophysical techniques.

Nominations for Election to IBDG Committee
IBDG would like to invite nominations for election to its committee. We are looking
to elect one new member in 2017. Anyone interested in joining the committee will
need to be nominated by two IBDG members. Nominations, which should include
information about why the nominee wishes to join the committee, should be
submitted to Jonathan Worrall (jworrall@essex.ac.uk) by 1st April 2017. Depending on the number
of nominations received, it may be necessary to hold a ballot of the membership.

Young Investigator Award 2018
Nominations Invited!
The Inorganic Biochemistry Discussion Group Young Investigator Award is
designed to highlight and promote the next generation of outstanding UK-based
inorganic biochemists. The award is made every two years for outstanding contributions to any area
of biological inorganic chemistry or inorganic biochemistry.
IBDG is therefore seeking nominations for the 2018 award. The award winner will receive a prize
and present a lecture at an IBDG sponsored meeting in the following year.
To be eligible for the award nominees must:
• normally be under the age of 35 on the 1st January 2018, although appropriate allowances
will be made for career breaks or other circumstances
• be currently employed in the UK
Nominations for the IBDG Young Investigator Award must be made electronically by the nominee to
Jonathan Worrall (jworrall@essex.ac.uk) and should include:
•
•
•

a letter from the nominee which summarises their principal achievements in inorganic
biochemistry or biological inorganic chemistry and which includes the names of two referees
the nominee's current CV and list of publications, highlighting the 5 most significant
the nominee is also responsible for arranging for electronic supporting letters from the two
referees (to be e-mailed separately to Jonathan Worrall) describing the area of work
undertaken and highlighting the nominee’s achievements in inorganic biochemistry or
biological inorganic chemistry.

Nominations for the 2018 Award will close on December 1st, 2017.

Dalton Grants and Awards
The Dalton Division of the RSC offers a number of funding opportunities to its
members. The Division is keen to support participation by PhD students and early
career scientists in scientific conferences and workshops. Funding is also available
to support your scientific meeting or to invite a keynote speaker to enhance an
existing meeting. The Dalton Emerging Researcher Award (previously the Dalton Young
Researchers Award) is for inorganic research chemists within two years of completion of their PhD.
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Nominations for this award are now open and will close 16th January 2017.
For more information about these grants and awards, visit;
http://www.rsc.org/Membership/Networking/InterestGroups/DaltonDivision/index.asp?e=1 and
http://www.rsc.org/ScienceAndTechnology/Awards/DaltonYoungResearchersAward/

IBDG Committee
Chair: Prof. Nick Le Brun, University of East Anglia. Secretary: Dr Jonathan Worrall,
University of Essex. Treasurer: Prof. Dave Evans, University of Hull. Dr Jon
McMaster, University of Nottingham. Prof. Andy Munro, University of Manchester. Dr Lars Jeuken,
University of Leeds. Dr Claudia Blindauer, University of Warwick. Dr Alison Parkin, University of
York, Prof. Paul Walton, University of York, Dr Anna Peacock, University of Birmingham, Prof.
Angela Casini, University of Cardiff.
Newsletter edited by: Jonathan Worrall (jworrall@essex.ac.uk)
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