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Do We Still Read Each Other’s Papers?                                                                                                          
... This  question is obviously as legitimate as never before 

these days.
A couple of years ago, for example, we asked Axel Brennicke, 

Chair of Molecular Botany at the Universty of Ulm, what exactly 
his motivation was to regularly provide our German sister journal 
Laborjournal with his meanwhile very popular, sharp-tongued 
op-ed pieces (see www.laborjournal.de/rubric/archiv/domfac/
ansicht.lasso; German language!). Of course, he had a number of 
good reasons with regards to content but he finally also added, 
“And, by the way, those pieces are by far my most-read ‘papers’”. 
We asked him to take a guess at how many people he thought 
would really read his true research papers. “Not counting the peo-
ple in the lab, I think three to five,” he answered with a grin.

Okay, that was meant as an 
understatement. However, let’s 
not fool ourselves – it is very 
likely that the true numbers are 
not that significantly higher. 
Just take a look at a normal, av-
erage and solid “middle-class” 
paper. Who would read it? Of 
course, there would be three to 
five editors and reviewers who 
have to read the manuscript ex 
officio; furthermore, a couple 
of people from the own group 
as well as five to ten “friends” or cooperators join in – and, in ad-
dition, possibly the same number of competitors. And if you are 
very lucky, yet one or the other grad student, for whatever rea-
son, chooses yours of all papers for his Journal Club talk. So that 
makes about 20-40 “readers” for the “average paper” in the end.

An estimate still too optimistic? Well, probably. Claus Wilke, 
computational biologist at the University of Texas in Austin, for 
example, recently also dealt with this topic in his Blog The Seri-
al Mentor. At the end of his “analysis” he came to the conclusion 
that less than ten percent of his papers are read by more than ten 
people (with his “best” paper having been cited almost 500 times, 
after all). No wonder, therefore, that he provocatively titled his 
essay “No one reads your paper either”.

Do those dark number scenarios come as a surprise?
Just remember how it was about twenty years ago. Whenever 

you went to your institute’s library you met dozens of people there 
reading articles. More than a few of them had even reserved one 
fixed half-day per week just for this task: screening the current lit-
erature and reading (and sometimes xeroxing) interesting articles.

Today, in the times of internet and databases, following the 
current literature and tracking down relevant articles has become 
a whole lot easier – even with many more papers published. Given 
this, we must state: Yes, it does come as a surprise that researchers 
obviously read less papers today than 25 years ago.

In the recent “20 Years Anniversary Issue” of Laborjournal, 
Diethard Tautz, Director at the Max-Planck-Institute for Evolu-
tionary Biology in Plön, also bitingly wrote about the issue. The 
trigger was that Tautz originally had analysed, in which way cer-

tain articles from his group were cited by others. His final conclu-
sion was disillusioning, “In the majority of cases we were cited in 
a context, which clearly suggested that the authors couldn’t have 
read more than just the title of our paper.”

However, this is not really hot news. Already in 2003, the US-
mathematicians Mikhail Simkin and Vwani Roychowdhury tried 
to estimate “what percentage of people who cited a paper had ac-
tually read it”. Their method of choice was to analyse the dissem-
ination of misprint occurrences in citations and to test, stochas-
tically, whether those misprints might mainly spread through 
purely copying the reference from the reference lists of earli-
er “mistypers” – without ever reading the corresponding paper. 
Their final conclusion after pages of plots and formulas, “Our es-

timate is that only about 20% of citers read the origi-
nal” (Complex Systems 14: 269-74).

All that leaves one question in the end: If even the 
people who cite your paper don’t read it – who else is 
actually likely to?

For Tautz, all this is already sufficient evidence to 
envision an alarming development: “At the heart of 
science is to ask new questions that build on existing 
knowledge. Building on the knowledge of others, how-
ever, increasingly melts away – just because we do not 
read their work any longer.”

And with the last anecdote he presented in his es-
say, Tautz even went one step further. “Recently,” he 

wrote, “I had to review one of those ‘big data’ papers including 60 
authors and a firework of intelligent analyses, statistics and sim-
ulations. The strange thing, however, was its modular construc-
tion. Apparently, the paper was written by various authors, each 
one being a specialist for one field with own writing style and lit-
tle relation to the other modules. Some odds and ends, howev-
er, like lacking transitions and incomplete sentences, clearly in-
dicated that obviously none of the 60 authors had ever read the 
complete paper from end to end. Otherwise, at least one of them 
should have noticed those flaws. At the same time, I as a review-
er was also only able to evaluate a certain part of the paper; the 
remaining parts I could merely check for plausibility. And I guess 
the other reviewers felt just the same. The paper was finally pub-
lished; however, I have the strong suspicion that there is not one 
reader out there any more who truly understands it completely.”

No wonder, Tautz finally added the next, even more disturb-
ing question to the opening one in the title: Do we still under-
stand each other?

Ph
ot

o:
 o

pe
ns

ta
ck

.o
rg

LT_514_03_03.indd   3 03.09.14   17:06



page 4 Lab Times 5-2014 Contents

News 
Picture of the issue / Thomson Reuters introduces new research evaluation tool / UK’s Royal Society 
launches print-on-demand service for historical science illustrations / Recently awarded / Europe 
sends money and a mobile lab to Ebola-stricken West Africa / Panel supports corrigendum for much-
debated statin paper / Money needed for Genomic Encyclopedia of Bacteria and Archaea / Italian 
researchers sniff out black truffle’s methylome ___________________________________ 6-15

Opinion
Observations of The Owl (50): Helpful Colleagues ___________________________________ 17
Research letter from... Antarctica: The Penguin Pollution Threat _________________________ 18
Over the Line? (17): Simple Maths: 48 Years of Hurt ________________________________ 19

Analysis
40 years European Molecular Biology Laboratory
A look back at EMBL’s beginnings, its turbulent history and future prospects  _______________ 20
Cover Story
A worm infection can come with health benefits. Scientists increasingly understand why. ______ 26

Journal Club 
Vienna/Austria How to alter the minds of freely moving flies __________________________ 30
Olomouc/Czech Republic How plants respond to a salty environment __________________ 32
Amsterdam/The Netherlands Why do some bacteria grow faster than their clones?  _______ 34

Publication Statistics 
Dermatology research in Europe _______________________________________________ 36
What’s behind paper retractions? (24): Time for a Retraction Penalty?  ____________________ 39

Biobusiness 
News
Alzheimer’s disease clinical trial with healthy people / Booming biotechnology in Israel 
pushes IPOs / AbbVie buys Shire in a €41 billion mega merger _________________________ 40 
Fishing for Antibodies in the Southern Alps of Switzerland
Housed in a former warehouse in Bellinzona, Humabs’ team of eleven screens hundreds
of thousands of B-lymphocytes in order to find the one producing the best antibody __________ 42
Dispute over a recent Lab Times article 
When science becomes fiction. A letter to the editor, by Jan Hengstler ____________________ 45
Reading an article carefully might be helpful. A response, by Jeremy Garwood ______________ 47

Service 
Methods
Tips and tricks of the trade: ‘Any-gene-any-plasmid’ cloning  ___________________________ 49
Bench philosophy: Proteogenomics  ____________________________________________ 50
Product survey: Mechanical and physical cell disruption devices ______________________ 52
New products  ____________________________________________________________ 56
Book review 
Cells to Civilizations: The Principles of Change That Shape Life. By Enrico Coen _____________ 57

Careers
Career strategies for young European scientists (L)
What are your chances of winning a Marie Skłodowska-Curie Actions fellowship? ___________ 58
Job Ads ________________________________________________________________ 63
Calendar _______________________________________________________________ 64

Humour 
Paul the Postdoc __________________________________________________________ 06
One fine day in the lab ______________________________________________________ 62
Contact _________________________________________________________________ 66 
Laboratory Tales  __________________________________________________________ 67

During the 1960s, two physicists envisaged 
a molecular biology version of CERN in Eu-
rope. This year, EMBL celebrates its 40th 
 anniversary. Congratulations! (p. 20)

Having an electrical engineer, John Stowers, 
(left) in his group, paid off for Andrew Straw 
(right). His team built and tested the world’s 
first Fly Mind-Altering Device, FlyMAD (p. 30).

A Swiss immunologist and his group find a 
method for isolating antibodies from human 
blood, seen as new hope in the fight against 
infectious diseases (p. 42).

Proteogenomics brings together a collection 
of proteomic and genomic approaches, all 
aimed at improving the quality of genome an-
notation (p. 50).
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Colourful, Beautiful and Useful

Paul the Postdoc by Rafael Florés

Normally roaming the Asian waters flowing around Japan and 
China, the paintpot cuttlefish (Metasepia tullbergi) has found 
a new home in Central Europe, in the lab of Gilles Laurent at 

the Max Planck Institute for Brain Research in Frankfurt am Main, 
Germany. Laurent’s team picked the mollusc to be their new model 
organism, not because of its vibrant colours and elegant appearance 
but because it produces travelling colour waves distinctly, visibly and 
frequently along its body. The team already observed that the waves 
originate from four different regions in Metasepia’s mantle but what re-
mains to be elucidated is the nature of their functions and how exactly 
these waves are produced and propagated. For the latter, the Frankfurt 
scientists initially had three hypotheses, involving either a pacemaker, 
“coupled arrays of central pattern generators or dynamic attractors on 
a network with circular topology”. Watching the cuttlefish displaying 
its characteristic show convinced the scientists that a pacemaker can-
not be responsible for this dynamic pigmentation pattern, also called 
“passing clouds” (Curr Biol, 24(15):1737-42). Two alternatives re-
main but will Metasepia show its true colours?                                   -KG- 

Picture of the issue

The image taken by Stephan Junek 
from the Max Planck Institute for 
Brain Research shows a Metasepia 
tullbergi baby, a full-grown paintpot 
cuttlefish is pictured top right. 
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Lab Security Files:
Do not centrifuge unbalanced 
samples unless you have a very 

good reason to do so!

I give up! Just two months to 
the annual spin rodeo and 
Still I can’t go beyond 20 

seconds at 
100,000 rPM.
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Thomson Reuters’ new evaluation tool

Deeper InCites
A good strategy is not only important in war 
and video games but also in science. Admin-
istrators and funders have to allocate their 
scarce resources in the best way possible. 
Unfortunately, in the past they have rou-
tinely based their decisions on the well-in-
tentioned but often misused Journal Impact 
Factor, provided by media and information 
giant, Thomson Reuters, TR. With the re-
cent launch of the new platform, InCites, 
TR promises a more elaborate and trans-
parent tool for the assessment of research 
performance. 

For InCites, two data sets Journal Cita-
tion Reports, JCR, which include the Im-
pact Factors, and Essential Science Indica-
tors, ESI, have been integrated. The 2014 
edition of the JCR lists close to 11,000 jour-
nals in 237 disciplines, while ESI helps in-
formation professionals and administrators 
to zero in on the hottest papers, the most in-
fluential institutions and scientists as well 
as keep an eye on emerging trends and up-
and-coming researchers. “With the launch 
of next generation InCites, we are advanc-
ing the approach to research evaluation by 
providing users with the ability to measure 
each piece of the research equation – at the 
journal, article, individual, institutional and 
regional levels,” says TR’s managing direc-
tor, Gordon Macomber in a press release, 
accompanying the platform’s launch. 

So, what exactly is new and improved? 
In an interview with Angela Cochran for 
the Scholarly Kitchen blog, Patricia Bren-
nan, vice president of Product and Mar-
ket Strategy at TR reveals that the “met-
rics are more dynamic as they are first cal-
culated at the article-level and refreshed 
with much greater frequency than the an-
nual JCR compilation”. In addition, TR has 
worked on its transparency: “This year, we 
introduced a link in next generation InCites 
that directly connects the JCR to the citable 
item count from Web of Science. Our goal 
with this step is to reduce the mystery about 
the path from the source content to the cal-
culated metric,” Brennan says. But there’s 
one thing InCites does not include: “At this 
point we will not mingle scholarly citations 
with the open web citations simply because 
it is a case of apples and oranges. They are 
different venues and we would be measur-
ing different attributes,” Brennan mentions.

Whether or not InCites really makes re-
search evaluation fairer remains to be seen. 
But it seems as if TR is, at least, willing to 
tap some of their Impact Factor’s power. 

Science prints from the Royal Society

Home Decoration
Staring at a boring interior of white-paint-
ed walls? Do you fancy a change? Then, 
the UK’s Royal Society might have some-
thing for you. On August 12th, it launched 
a “print-on-demand” service for some of 
its archived, historical illustrations. “The 
library and archives of the Royal Society, 
the UK’s national academy of science, con-
tain rich collections of printed books, man-
uscripts and paintings which have been 
developed since the Society’s founding in 
1660. Images from these sources have been 
hand-selected for inclusion in this print 
shop to offer a range of inspiring visual ma-
terial, including rare published plates, wa-

tercolour studies and pencil sketches from 
across the history of science,” the Society 
advertises its latest offer to the general and 
academic public.

And there’s a wide variety of images to 
choose from, over 2,500, neatly filed into 16 
subject categories. Those include, for exam-
ple, Animals, Mathematics, Medicine and 
Anatomy, Microscopy as well as Travel and 
Explorations. Should you, for whatever rea-
son, need some visual inspiration for your 
own research career, then how about a por-
trait painting of Charles Darwin or a silhou-
ette of Edward Jenner? Do you want to be 
reminded of the dawn of cell biology? Rob-
ert Hooke’s world famous ‘cells in a sliver of 
cork’ from 1665 will serve as a memory aid. 
Or do you want to beautify your living room 
with some aesthetically pleasing draw-

Recently Awarded

 They might be one of the oldest hon-
ours for scientific achievements – the 
Copley and Royal Medal by the UK’s 
Royal Society. Past winners include 
Charles Darwin and Theodor Schwann 
and now, Sir Alec Jeffreys’ name has 
been added to the illustrious list. In 
1984, Jeffreys (University of Leicester) 
discovered and subsequently developed 
a method that today is known as genetic 
fingerprinting. This year’s Royal Medals 
went to Tony Hunter (Salk Institute 
for Biological Studies, California) and 
Howard Morris (emeritus professor at 
Imperial College London). In the 1970’s, 
UK-born, Tony Hunter, noticed that phos-
phate attaches not only to serine and 
threonine but also to tyrosine residues in 
proteins – the revelation of an important 
step in signal transduction. Howard Mor-
ris, in the 1960s, kept himself busy with 
developing instruments for biomolecular 
mass spectrometry. Both medals come 
with a “gift” of £5,000 (ca. €6,500).

 With a ramped up prize money of 
€100,000, the Heinrich Wieland 
Prize by the Boehringer Ingelheim Foun-
dation has become even more desirable. 
This year, Reinhard Jahn, director of 
the Max Planck Institute for Biophysical 
Chemistry in Göttingen, Germany was 
chosen to be the winner. The neurobio-
logist’s seminal work on membrane 
fusion, in particular, on the evolutionary 
conserved SNARE proteins in the 1990s 
has since become textbook knowledge. 
In neurons, SNAREs mediate the exo-
cytosis of synaptic vesicles, filled with 
neurotransmitters. 
    
 Bacterial taxonomy is Hans-Peter 

Klenk’s (Leibnitz Institute DSMZ-
German Collection of Microorganisms 
and Cell Cultures in Braunschweig, 
Germany), forté and for his efforts, espe-
cially in the Sequencing Orphan Species 
(SOS) initiative, completed in 2013, 
and the ongoing Genomic Encyclopedia 
of Bacteria and Archaea (GEBA) project 
(see News article: pg. 14), he was hon-
oured with the 2014 Bergey Award. 

                           -KG-                                                                                               
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ings of plants and flowers? Arthur Harry 
Church’s ‘English Iris’ from 1907 might do 
the job. And those who like it a bit more 
morbid can hang the 16th century illustra-
tion ‘Humani corporis ossium ex latere de-
lineatio’ by Andreas Vesalius (pictured on 
pg. 8) on their walls. 

The service is not free of charge, of 
course, but the prices are moderate. A sim-
ple print on art or photo paper will set you 
back £17.50 (ca. €23) for the smallest size. 
Tucking the image into a wooden frame 
(colour options: black, dark brown, white, 
silver or natural), will cost you £45 in total. 
The website even offers a “hanging guide” 
with scientifically accurate advice on how 
to best present your newly-purchased art 
piece, such as “determining the correct po-
sition for your hook or nail”. 

Thus, when properly positioned, your 
science-art-optimised home will never look 
boring again. 

Ebola outbreak support

European Help
Since the beginning of the year, the largest 
Ebola outbreak, since the virus’ first appear-
ance in 1976, has been raging in West Afri-
ca. As of early September, authorities an-
nounced more than 1,900 deaths. The virus, 
which together with the Marburgvirus, be-
longs to the Filoviridae family, is transmit-
ted through contact with diseased animals, 
such as chimps, gorillas, forest antelopes or 
porcupines. Natural hosts for the virus are 
believed to be the fruit bat species, Hypsig
nathus monstrosus, Epomops franqueti and 
Myonycteris torquata. 

On August 8th, the World Health Or-
ganization declared the current outbreak a 
“global health emergency of international 
concern”. Timed to perfection, the Europe-
an Union, also on August 8th, promised more 
help. Already, the initial identification of the 
virus strain responsible for the present, dev-
astating epidemic had been done on Euro-
pean soil. Scientists at the Institut Pasteur 
in Lyon sequenced the virus and found, not 
a close match but a striking resemblance 
(98% homology) to the Zaire ebola virus. 
“These results demonstrate that we are fac-
ing the emergence of a new ‘form’ of this vi-
rus in Guinea,” explained Hervé Raoul, Di-
rector of the BSL4 Inserm Jean Mérieux lab-
oratory in Lyon.

Now, the EU is chipping in €8 million 
more, increasing the European financial aid 
to €11.9 million. The money will support the 
actions of the WHO, Médecins Sans Fron-

tières (MSF) and the International Federa-
tion of Red Cross and Red Crescent Societies 
(IFRC). But that’s not all the EU has to give. 
Also human help is on its way to West Africa. 
The European Mobile Laboratory (EMLab), 
an initiative funded by the European Com-
mission with partners in Germany, France, 
Italy, Hungary, Slovenia, Switzerland and 
the UK, sends specialist teams to outbreak 
epicentres, providing local researchers and 
doctors with assistance in diagnostics and 
testing. 

At the end of July, for instance, a team 
consisting of scientists from the Philipps 
University Marburg, Germany, the Nation-
al Center for Epidemiology, Hungary, and 
the Robert-Koch-Institute, Germany, arrived 
in Guéckédou, Guinea. In their carry-on lug-
gage: 15 rugged, dust and waterproof trans-
port boxes filled with tents, small genera-

tors as well as PCR cyclers, an ELISA plate 
reader, centrifuges, biosafety cabinets, mi-
croscopes and, of course, all necessary rea-
gents for diagnostic tests. 

“In this grave situation it is essential that 
we all cooperate together in a spirit of soli-
darity. I am confident that together, with the 
support of people in the affected countries 
and our own citizens that the present out-
break will be successfully contained,” says 
an optimistic European Commissioner for 
Health, Tonio Borg.

Statin paper correction

The Right Call 
Besides the STAP cell drama, the statin de-
bate is perhaps the second big scientific ex-
citer of the year, so far. In autumn last year, 
two articles, from Canadian and British re-
searchers, appeared in the British Medical 

Journal, saying that popping cholesterol-
lowering statins is not a very good idea for 
people, who are at low risk for developing 
cardiovascular disease. In fact, it would do 
them more harm than good. 

As could be expected, a huge media 
storm followed and a scientific debate start-
ed rolling. British cardiovascular epidemi-
ologist, Rory Collins, from the University 
of Oxford, a proponent of statin use, even 
called for the retraction of the two papers. 
There’s a “need to rectify the harm that has 
been caused – perhaps resulting in large 
numbers of unnecessary deaths, heart at-
tacks and strokes among patients at elevat-
ed risk – by misleading doctors and the pub-
lic with gross over-estimates of the rates of 
side-effects with statins”, he wrote to BMJ 
editor, Fiona Godlee.

What led to the overestimation was the 
misinterpretation of a paper by Chinese and 
US-American scientists, looking at the role 
of “statin-related events in routine care set-
tings”, referenced by both papers’ authors 
(Ann Intern Med, 158(7):526-34). In this 
study, almost 20% of patients had to dis-
continue the drug due to serious side ef-
fects like myalgia or nervous system disor-
ders. But, the authors only documented the 
cases and did not establish a causative link 
between statin use and the observed side 
effects. Consequently, BMJ, in accordance 
with the Canadian and British scientists, is-
sued a correction on May 15th. But was that 
the right call, wondered Fiona Godlee and 
set up an independent panel to look into the 
issue. The seven panellists met five times 
between May and July and announced their 
final verdict in early August. 

The panel found that the Canadian pa-
per’s “only unequivocal error (…) is the 
misrepresentation of the Zhang et al. pa-
per and considered this to be insufficient to 
justify retraction of the whole article. Noth-
ing in the paper suggested that the authors 
had acted malevolently or fraudulently”. 
Similarly, the panel judged the commen-
tary piece by British cardiologist, Aseem 
Malhotra: “Nothing in the paper suggest-
ed misconduct or that the author had act-
ed malevolently or fraudulently. Strong and 
iconoclastic opinions are expected in opin-
ion pieces and can enhance open scientif-
ic debate.”

The report closes with a very important 
point: “The panel strongly believes that the 
current debates on the appropriate use of 
statins would be elevated and usefully in-
formed by making available the individu-
al patient-level data that underpin the rel-
evant studies.”

Packed and ready to go – 
the European Mobile Laboratory. 
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Coping with a Complex Genome
South European and US-American researchers are on the hunt for truffles’ epigenetic secrets.

They are called “diamonds of the kitchen” and they are almost 
as expensive as the real gems. To titillate their palates, gour-
mets are willing to spend as much as €4,000 (or even more) 

for one kg of Tuber magnatum, the white truffle. But there are 
cheaper options. Tuber melanosporum, the black truffle, aka Périg-
ord truffle, sells for about €1,000 per kg. However, not only chefs 
all around the world are after the gastronomic delicacy, scientists, 
too, are interested in the ectomycorrhizal asco-
mycete symbiont. Since 2010, the black truffle’s 
genome is known and recently, Italian, French 
and US-American researchers looked at the fun-
gus’ methylome (Genome Biology, 15:411). 

And there’s a real good reason for their 
endeavour. More than half (58%) of the truffle’s 
125 million base pair large genome is made up 
of repetitive elements and transposons (TE). Es-
pecially, transposons are elements that need to 
be dealt with and fungi opted for DNA methylation to silence these 
little troublemakers. 

Using whole-genome bisulfite sequencing, Simone Ottonello 
from the University of Parma and her colleagues revealed “extensive 
DNA methylation, selectively targeting TEs and covering about 44% 
of the cytosines in the truffle genome”. Especially large-sized (>1.5 
kb) TEs were highly methylated but the researchers didn’t find big 
differences between the three developmental stages they analysed: 
the fruitbody (collected in Auvergne), the free-living mycelium (cul-
tured in vitro for more than 20 years) and the ectomycorrhiza (in 

symbiosis with oak or hazelnut roots). The researchers also detected 
hypomethylated or unmethylated TEs, about 300 of them. Interest-
ingly, these methyl-free and, thus, transcriptionally active TEs, often 
located in close vicinity (1 kb distance) to genes, particularly highly 
expressed genes. 

More hypomethylated TEs were hidden in many TE-enriched 
copy number variant regions of the truffle genome but only in the 

free-living mycelium. Ottonello et al. suspect that 
20 years of continuous culturing perhaps stressed 
the fungus into stimulating TE activation, a well-
known phenomenon in other organisms and evi-
dence that this reversible epigenetic process might 
contribute to the truffle’s adaptability. “Because the 
truffle lives underground and doesn’t have an active 
spore dispersal system, it might need this plastic-
ity to adapt to sudden environmental changes,” 
explains co-author Matteo Pellegrini, UCLA, in the 

accompanying press release. While Simone Ottonello comments, 
“If extended to black truffles from different geographic areas, epi-
genomic analyses (…) may shed light on the relationships between 
DNA methylation and transposon-mediated genome shaping, in-
traspecific variability and commercially relevant organoleptic traits, 
such as aroma and colour.”

Thus, this new knowledge is perhaps worth as much as a whole 
bagful of kitchen diamonds.   

-KG-
(More research results from European labs on pp. 30-35)

Sequencing project needs money 

Central Catalogue
Different opinions keep the world of science 
interesting. But, at least in microbio logy re-
search, everybody is in complete agreement 
that a lot more bacteria and archaea need to 
be sequenced. In a recent article in PLoS Bio
logy, Jonathan Eisen (University of Califor-
nia, Davis), Jay Keasling (Lawrence Berke-
ley National Laboratory, Berkeley), Rudolf 
Amann (Max Planck Institute for Marine 
Microbiology, Bremen), Hans-Peter Klenk 
(German Collection of Microorganisms and 
Cell Cultures, Braunschweig) and many 
more call for the “funding of a systematic 
effort to produce a comprehensive genom-
ic catalog of all cultured Bacteria and Ar-
chaea”, the Genomic Encyclopedia of Bac-
teria and Archaea, GEBA. 

Their motivation is easy to understand. 
“Earth is a microbial planet. Through their 
vast command of metabolic and catabolic 
processes, microorganisms control and sus-
tain all life on Earth (…) By most any meas-
ure, microbes dominate the planet. With-

out them, life as we know it would cease to 
exist,” their article begins. Knowing more 
about their genetic make up would, hence, 
tell us more about life’s beginnings and give 
us humans the opportunity to forge our fu-
ture. Just think about genetic engineering. 

Of course, the microbiologists don’t 
want to decipher the genome of each and 
every prokaryote on earth; instead they in-
tend to focus on so-called type strains. A 
type strain is not, as many might assume, 
an archetypal representative of a species but 
a “descendant of the original isolates used 
in species and subspecies descriptions”, 
which serve as a reference strain for yet-to-
be named species. 

Currently, 11,000 such type strains are 
known. Only 30% of them have been se-
quenced or are being sequenced, leaving a 
whopping 70% untouched. “If we continued 
this largely application-driven mode of se-
lecting sequencing targets, another 83,000 
genome projects would be required in or-
der to cover the type strains for the 11,000 
species,” the authors write. And this would 
be a pricey business. As long as an “intera-

gency funding mechanism” remains wish-
ful thinking, the initiative’s goals can only 
be achieved through international cooper-
ation, in which both work and funding will 
be shared, the authors state. 

The effort’s pilot project, completed in 
2009, indicates that GEBA will most likely 
be crowned with success. Back then, par-
ticipating scientists sequenced and analysed 
the genomes of 56 culturable bacterial and 
archaeal species (Nature, 462(7276):1056-
60). And sequencing centres around the 
world have already been “dramatically” in-
creasing their output. The Sanger Institute, 
for instance, has plans to sequence 3,000 
type strains from the UK’s National Collec-
tion of Type Cultures and “make them avail-
able as a community resource”.

This “unparalleled and truly global ini-
tiative promises to change the way we study 
microbial life. Only with such a massive un-
dertaking can we hope to unlock the se-
crets underlying the evolutionary success 
of the smallest, most enduring organisms 
on Earth”.  

-KG-
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Observations of the Owl (50)

Helpful Colleagues
There’s no greater satisfaction 

than being perched high in 
my favourite tree in the ear-

ly morning hours, my stomach full 
of the most delectable morsels of a 
profitable night’s hunting and re-
laxedly watching another day slow-
ly dawn far across the meadow-
lands, with a highly-valued friend 
at my side... simply great!

Yesterday morning, I enjoyed 
exactly this pleasure. The old chap 

Falcon had flown by. And what he related, in what for him was ac-
tually an after-breakfast chat, finally developed into a premier les-
son on how important discoveries are made – and how they can 
be rather impeded!

Falcon, you have to know, is one of our unquestionable su-
perstars in modern bird sciences. A kind of avian Sydney Bren-
ner if you like, at least in terms of his influence on our science. He 
was still a postdoc bird when he discovered the regulatory role 
of small RNAs in avian gene expression – many years before it 
dawned on the first of your human RNA scientists that the smear 
at the front of your RNA gels might not just originate from degrad-
ed and, therefore, uninteresting mRNA fragments. 
Soon after, Falcon received the Golden Feather 
Award, the prize of all avian science prizes. He was 
the youngest awardee so far.

We were just recalling this occasion when I interrupted with a 
mischievous twinkle in my big right eye, “C’mon Falcon, you were 
a young postdoc then, still eggshell pieces in your feathers. Ad-
mit it, it wasn’t actually your very own idea to check out those tiny 
RNAs for something. I won’t tell anybirdy...”

“If only you knew...,” he sourly replied. “The bitter truth is that 
I was the poorest loner in big Condor’s megalab at the time. With 
two papers already published in Molecular Ornithology, I had just 
received a Young Hunter Grant from the Bird of Prey’s Science 
Foundation – and Condor had offered me a place in his lab. When 
I got there, however, neither he nor anyone else in the lab showed 
the faintest interest in my research. They didn’t even try to under-
stand the project. So there wasn’t any help or discussion, I wasn’t 
even asked to present my results at regular lab meetings. Instead, 
Condor continuously tried to force me (and my money) into one 
of his own favourite projects right from the start.”

“But Condor is on your RNA paper. How come?”
“Things changed after I had presented the first results at a 

couple of conferences. Some of the brighter bird brains apparent-
ly saw the significance of my data and got really interested. The 
consequence being that Condor – not me! – received more and 
more mails from colleagues congratulating him on the ‘exciting 
new discoveries of his lab’ and curiously asking about more recent 
progress of my work.”

“Well, I can guess what followed: he claimed the whole pro-
ject and the results for his lab and finally for himself.”

“Exactly. From then on, it was he who presented my data at 
conferences. And in the end, he forced me to add his name to the 

key paper that I had written, despite having contributed absolute-
ly nothing. In fact, most of the time, he had tried to talk me out of 
the whole project. But as you said, I was young...”

“At least Condor wasn’t included in the Golden Feather 
Award,” I stated.

“Yes, and that was somehow very satisfying, in the end. Actu-
ally, one of the jury members was another former postdoc out of 
Condor’s lab, who fortunately knew the true story behind the pa-
per. And that was bad luck for Condor...”

“Wow, I didn’t know this. Interesting how important discover-
ies sometimes really do come about.”

Falcon grinned – and continued. “Last month, during the Bird 
Big Shot Meeting on some tropical island, I was enjoying a cou-
ple of fermented berries with Toucan and Stork. The same Tou-
can, who, based on a stunningly simple theory, was able to mod-
el most of the avian brain functions in the computer. A goal, by 
the way, for which our human counterparts now want to bury an 
incredibly huge amount of money into a so-called “Human Brain 
Project”. Toucan couldn’t stop laughing when telling us this news. 
Well, and Stork once received the Golden Feather Award for...”

“I know; he characterised the whole sensory pathway, with 
which we birds perceive the magnetic field of the earth and pro-
cess that information for orientation, navigation and migration.”

“Exactly. And Stork is still extremely amused 
that the humans still keep failing to identify the 
true receptor up until today. The funny thing, how-
ever, is that Stork’s lab, in fact, was working on a 

brain development problem back then and, therefore, hadn’t even 
thought of asking any questions about magnetic sensing. But two 
strange genes were consistently showing up in their assays. In 
contrast to most others, however, Stork fortunately did understand 
what he really had at his claws. The consequence being that, for 
quite some time, he had to fly through heavy headwinds with his 
magnetic sensing concept.”

“And Toucan?” I asked.
“Well, he outlined his idea for modelling brain functions in 

several grant applications but the reviewers approved not one of 
them. ‘Too ambitious’ was their main argument. At the same time, 
however, he was successful in getting money for, let’s say, a couple 
of minor projects, from which he could steadily co-feed his model-
ling work. Luckily, it didn’t need too 
much dosh and so he succeeded in 
the end. Without a single penny of 
direct granting – imagine that!”

“And the moral of it all?” I final-
ly asked, meanwhile very tired.

“Well, perhaps that evaluation 
by so-called peers is mostly unsuit-
able to drive and channel science 
towards really important discover-
ies?”

“Aaaagreed,” I responded, 
while letting out a hearty morning 
yawn.

Comments: owl@lab-times.org

“They didn’t even try to 
understand my project.”
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In an age dominated by man-made pollution, some may be 
surprised to learn that researchers are looking at the pollut-
ing potential of other species. Consider, for example, pen-

guins; those notorious polluters of the Antarctic wastes.
Mark Theobald has been to Antarctica to “estimate ammo-

nia emissions from a penguin colony” using “inverse-disper-
sion and gradient methods” (Atmos Environ, 81:320-9) and 
finds that penguin colonies represent “some of the most con-
centrated sources of ammonia emissions to the atmosphere in 
the world!”

Theobald, from the Universidad Politécnica de Madrid 
(UPM), notes that the ammonia emitted into the atmosphere 
by penguins can have a large influence on the nitrogen cycling 
of ecosystems near the colonies. In fact, most 
of this ammonia comes from penguin poo 
(also known as guano). Bird excrement (gua-
no) is a major source of ammonia. A centu-
ry ago, guano from Peru was being shipped 
across the world to meet demands for reac-
tive nitrogen by the military (explosives), in-
dustry (dyes) and agriculture (fertilisers).

Indeed, Theobald’s underlying interest is 
in the global nitrogen cycle – the exchange 
between unreactive dinitrogen gas, N2 (78% 
of our atmosphere) and reactive (or fixed) 
nitrogen present in molecules like ammonia, 
nitrates, proteins and nucleic acids. 

Since 1908, the Haber-Bosch process has 
allowed humans to completely change this natural balance. 
Catalysed at high temperatures and pressures, nitrogen gas 
combines with hydrogen to make ammonia. This is mostly used 
in chemical fertilisers. Additional man-made contributions – 
the growth of leguminous crops (e.g. soy) and fossil fuel emis-
sions – have doubled the annual transfer of nitrogen into bio-
logically available forms with consequences, from algal blooms 
in waterways, to low-level ozone, acid rain and greenhouse ef-
fects in the atmosphere.

So why accuse penguins?
One of the problems when studying modern pollution is to 

know what natural pollution looks like. The study of penguins 
is part of an attempt to model what happens in nature as far 
from man-made industry and agriculture as possible.  

Although penguins and other seabirds contribute less than 
2% of global ammonia emissions, the concentrated nature of 
seabird colony emissions can have important local ecologi-
cal effects. For Theobald, they provide a model system that ex-
cludes human management of the excreta, allowing instead the 
effects of climatic differences to be examined. However, “no-
one has previously made field-based measurements of ammo-
nia emissions from penguin colonies”. 

Therefore, Theobald has made direct observations of a 
breeding colony of Adelie Penguins (Pygoscelis adeliae), esti-

mated at 39,000 breeding pairs, present at the height of sum-
mer, i.e. December/January, on a snow-free peninsula in East 
Antarctica. 

Atmospheric ammonia concentrations were measured us-
ing seven ‘ALPHA passive diffusion samplers’ located on posts 
placed around the colony at a height of 1.5 m above ground (to 
stop the penguins playing with them). Three atmospheric dis-
persion models (‘ADMS, LADD and a Lagrangian stochastic 
model’) were then used to provide “a robust emission estimate”. 

This gave a mean penguin emission of 1.1 g of ammonia per 
breeding pair per day (with a 95% confidence interval of 0.4-
2.5 g ammonia). Furthermore, Theobald estimated that every 
day, each breeding pair had an ‘in-colony excretion rate’ of 50 g 

nitrogen per day. This means that only around 
2% of the total excreted nitrogen in their guano 
is being ‘volatilised’ each day as ammonia gas. 

Although he admits to “considerable un-
certainty” in penguin emission rates “due to 
the assumptions made and the uncertainty of 
the model input data”, Theobald is neverthe-
less satisfied that his results “clearly demon-
strate” that penguin poo does not volatilise into 
ammonia as fast as that from “temperate sea-
bird colonies”. Indeed, it was “an order of mag-
nitude less” than the 36% ammonia emissions 
from a colony of Gannets in the UK.

Threat from penguin farms?
But the comparison made in the press release that ac-

companied Theobald’s article was more confusing (UPM, 
05/05/14). This noted that the penguin colony of 39,000 
breeding pairs emitted a total of 43 kg of ammonia every day 
and that this “is a similar rate to the emissions of a poultry 
farm with half a million birds”. However, it is not clear whether 
this is to be interpreted as a vote for lower pollution rates from 
chickens or against ever trying to farm penguins.

Meanwhile, Theobald is keen to point out the failings of a 
report by Zhu et al., who took Antarctic penguin poo to ana-
lyse in the comfort of their lab in China (Antarct Sci, 23:78-92). 
They used freeze-thaw cycles to study the ammonia emission 
potential of guano varying with temperature, pH and total ni-
trogen content. But their experimental temperature range, 4 to 
30°C, was not comparable to Theobald’s -8 to 3°C and so may 
not “adequately represent the effects of freezing-thawing cycles 
on the emission rate”. 

Nevertheless, Theobald concludes that penguin poo volatil-
ises at a much lower rate than that observed for temperate sea 
bird colonies “pointing to a substantial temperature depend-
ence of ammonia emission”.

So, there you go. Penguins do not present too big a pol-
lution threat unless their poo gets heated. And what are the 
chances of that? No doubt we can now look forward to a study 
of the effects of global warming on penguin poo. 

Research Letter from:… Antarctica

The Penguin Pollution Threat
By our corresponding author, Pájaro Maloliente
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Dear Nero,

I am by nature not a bitter or spiteful man but my head 
has been spinning. I need respite from my pain and Zolpidem in-
tractable sleeplessness. My difficulties arise because my sheep 
counting is still constantly being invaded by a looping sequence 
of Neuer1, Boateng20, Lahm16, Höwedes4 (the one that no 
one will remember), Hummels5, Schweinsteiger7, Kramer23, 
Kroos18, Schürrle9, Götze19 and Giraffesacker17. Yes, the coun-
try with the best beer, prettiest prime minister and most hard 
cash are now the world champions of the “soccer ball”. A nation 
with “Alles” has now got more. Literally “Über Alles”. My route 
to redemption shone forth from my car radio. The infamous Talk 
“dribble” Sport was using the dead time between the world cup 
festivities and the new domestic football season (particularly pro-
tracted in Ingerland) to discuss how challenging it was to invent 
and remember computer passwords. Those capital letter led, al-
phabetical sequences ending in a number that act as the latter 
day “Open Sesame” to your e-mail account, online journal paper 
or referee report submission and, as it 
struck me while listening, your coun-
trymen’s online banking. Guess what? 
Men of a certain age are likely to use 
their sporting gods (over their wife, 
children and grand children) to assist 
with their electronic codes. 

Blue Seven
As we all know, there is an intrinsic 

difficulty to the modern world’s con-
stant demand for 6-15 numerical codes 
and digits; the brain struggles to remember sequences of more 
than seven. Indeed, “The Magical Number Seven, Plus or Minus 
Two: Some Limits on Our Capacity for Processing Information” 
has set something of a gold standard, against which to measure 
our ability to understand the human brain. I think, if we could 
work out why there is a limit on this code we would have a real 
handle on the brain. Taken by this idea, I want to propose a pro-
ject, in which we (me and you, cos we are friends) spend lots of 
money on designing a computer to predict or vaguely work out 
what is needed to remember seven digits. This is a tangible goal 
with clear value. We will draw in potential funders promising 
that when we understand how the seven digits are encoded, we 
will make a super brain that can remember more than seven dig-
its. Of course, when we know how to do this we will have a route 
to help the old and cognitively declining by therapeutically im-
planting a sustained ability to stay razor sharp. My own difficul-
ties in these matters will inform our research and, based on my 
preliminary data I suggest we call this the “Blue is the Colour” 
Brain project (www.youtube.com/watch?v=q-C9hr0vnWQ). Fans 
of The Arse or ManU.com may not like it, as they wear red. We 
must, however, stand firm like proponents of other visionary and 
colourful brain projects... 

I have suffered at the hands of this human affliction. In my 
halcyon days in The Metropolis, all my social interactions were 

facilitated by a seven digit phone number, many of which, de-
spite now being useless, I still remember (e.g. 930-4832). Wealth 
and technology saw an exponential profusion in numbers and the 
need for individualised codes for the increasing number of mo-
bile devices. This led to an increase in telephone number length 
that has left me unable to remember my own, let alone anyone 
else’s number. This has seen me fatally out of the loops and in 
desperate need of a new strategy to stay connected. How is one to 
do this? 

It turns out that I could without difficulty rattle off the Chel-
ski FA Cup winning team from 1970 and the precise coding 
that designated their spatial distribution on the pitch. Oh yes, 
those were the days that 1,2,3,4,5,6,7,8, 9,10,11 and 12 meant 
so much more than getting past hand-led arithmetic. This abili-
ty entails cerebral dexterity that far exceeds the seven digit max-
imum. For example, Hutchinson10=a tall man who played up 
front and had the most ginormous long throw (www.youtube.
com/watch?v=KyySyL75isc). This has been the bed rock of my 
code-setting for the last five years and, despite the problem of the 

“Ruddy Redbrick” information technol-
ogists needing six-monthly changes in 
my password, has held me together and 
connected for the last half a decade. 

Re-arranging our brain
What this clarifies is that we are on 

to something and “soccer ball” can re-
arrange our brain to take us beyond 
the seven digit limit. What is particu-
larly pertinent, is that this modulation 
is a widely used human behaviour. As 

many of the contributors to Talk “dribble” Sport admitted, their 
banking details were at the behest of successful sporting line-ups. 
One contributor highlighting they favoured the very same Chelski 
line-up as me, such that judicious use of Bonetti1 gave full access 
to his current account. You see where this is going? 

In contrast to local loyalties, the unified joy of the German na-
tion opens up a Fort Knox-sized opportunity what with all those 
EMU enhanced cash hordes. All I need do is log onto Frankfurter, 
München or Berlin Sparkasse and play around with their custom-
ers’ highly predictable online banking passwords. You could help 
by stealthily encouraging those struggling with suitable password 
strategies to adopt the suggested approach. Further, it would help 
if you could indicate who out of the class of 2014 blaggards might 
provide the favoured password choice of your nation. I will make 
devious use of the nightmare-induced listing that represents your 
winning team to provide some recompense. I promise to only take 
enough to compensate for what is now the simple four-digit cal-
culation in which 2014-1966=48 years of hurt. I can only pre-
sume that your kindly disposition will lead you to want to help al-
leviate my now chronic suffering.

Enjoy the rest of the summer and remember that Blue Brain is 
the Colour that will allow us to count past 10.

FintaNO’Toole
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Simple Maths: 48 Years of Hurt
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The leading laboratory of European biology has been celebrating its 40th anniversary. Jeremy Garwood looks back over 
the history of this European institution and the tremendous influence it has had upon Europe’s biological research.

40 years EMBL
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In 2014, the European Molecular Biology Laboratory (EMBL) 
is celebrating its 40th anniversary. Among the celebrations this 
year, the Alumni Association of the EMBL held an anniversary 

meeting on 18/19th July. More than 500 alumni came to Heidel-
berg from Europe, the US and Australia. In his opening remarks, 
the Director General, Iain Mattaj, began by speaking about the es-
tablishment of an EMBL Archive to record the history of the in-
stitution. He said that they had realised that they had ‘no insti-
tutional memory’ and now wanted to make an archive with the 
alumni’s help because “an institution without an archive risks los-
ing not only its history but also its visibility”.

EMBL is calling for ‘valuable contributions’ such as letters, 
documents, pictures, lab books and diaries. The Head of Alumni 
Relations, Mehrnoosh Rayner, explained that “while EMBL short-
term contracts ensure that great minds return to their countries, 
they also mean that they take with them small chunks of the 
EMBL history – their own stories. We would like to engage the 
community to help us piece this back together”.

Often, the history of scientific organisations can look a little 
dusty but the foundation of European molecular biology reflects 
many of the changes that have occurred in modern European sci-
ence. In 2010, Sidney Brenner told the EMBL alumni, “The his-
tory of EMBL is the history of molecular biology in Europe – it is 
your history.”

So, at a time when EMBL is employing its first archivist to col-
lect EMBL’s history, let’s look back on some of the historical de-
tails not present in the thousands of scientific publications that 
have been produced there since 1974.

For a start, the initiative to launch a European molecular bio-
logy laboratory appears to have originated with two physicists, 
who worked on the Manhattan Project that produced the atom 
bombs that brought World War II to an explosive end and her-
alded in the Cold War. Leo Szilard, who had originally concep-
tualised the potential power of the nuclear chain reaction urged 
the US to initiate a nuclear research programme in his famous 
Einstein-Szilard letter of 1939, while Victor Weisskopf had been 
group leader for theoretical physics at Los Alamos. After the war, 
Szilard had turned towards molecular biology in the US, and 
Weisskopf had moved into high energy physics, becoming the Di-
rector General of CERN (the European Organization for Nuclear 
Research) based in Geneva. 

Nuclear origins
It was at CERN, in December 1962, that they discussed the 

possibility of a European laboratory for molecular biology based 
on the CERN model. CERN had been formed in 1954 and its suc-
cess in building a 28 GeV proton synchrotron “proved that Euro-
pean nations that had been at war just a few years before could 
successfully pool their resources and combine their efforts, put-
ting national rivalry and bitterness behind them to construct to-
gether a supranational scientific institution” (John Krige, ‘The 
birth of EMBO and the difficult road to EMBL’, Stud Hist Phil Biol 
& Biomed Sci, 33:547–64).

It was perhaps no coincidence that in December 1962, the No-
bel Prizes for Medicine and for Chemistry had both been award-
ed for discoveries in molecular biology to researchers based in 

Molecular Biology 
Gets Older
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Europe (or more specifically, England) – to Francis Crick, James 
Watson and Maurice Wilkins for their “discoveries concerning 
the molecular structure of nucleic acids”, and to Max Perutz and 
John Kendrew for their “studies of the structures of globular pro-
teins”. 

The physicists contacted molecular biologists with the idea 
for a European lab, inviting them to meet at CERN in June 1963. 
There was a “general feeling among the biologists that an organi-
sation including an international laboratory was needed if the in-
itiative was not to pass to the US. There was no single molecular 
biology laboratory in Western Europe that assembled all the re-
quired techniques and instruments, and access to a computer was 
also important”. 

Their discussions became focussed on two ways of proceed-
ing. On the one hand, John Kendrew proposed a centralised “in-
ternational laboratory of molecular biology in Europe” follow-
ing the example of CERN. On the other, Conrad Waddington (de-
scribed by Wikipedia as the most original and important thinker 
about developmental biology “of the pre-molecular age”) argued 
for a federal organisation of 10 to 15 existing laboratories, a non-
centralised “European biology organisation”.

Brain drain to the US
It was agreed that Europe was rapidly falling behind the Unit-

ed States in the area of fundamental biology. Yet, some of the 
most important and revolutionary work in the area had been per-
formed in Europe in the 1950s. Europe lagged behind the US, 
wrote Kendrew, because in Europe “there is not enough mon-
ey, either for building and equipping laboratories, or for creating 
the posts to fill them, or for travel”. Kendrew’s plan to reverse the 
brain drain and strengthen European fundamental biology was to 
build big laboratories, where truly interdisciplinary work could 
flourish with the widest possible variety of research tools.

Waddington agreed that Europe needed better laboratory fa-
cilities, more posts, especially for younger people, and arrange-
ments for greater mobility but did not think that establishing an 
international laboratory was the way to achieve this. He noted 
that many major advances had been made by relatively small, iso-
lated groups, “Crick and Watson in a hut at Cambridge; Perutz 
and Kendrew in the same hut; Monod and Jacob at the Pasteur, 
etc.” An advantage he could see for a single big centre was that it 
facilitated informal talk between people, “e.g. over lunch” but he 
noted that “the correlated disadvantage is that you are more like-
ly to be interrupted when you don’t want to be”. Centralisation, 
he concluded, was an old-fashioned idea “dating from before the 
age of telephones, airlines and motor roads”.

In addition, before embarking on more ambitious suprana-
tional schemes, many scientists first wanted to build their own 
national facilities in molecular biology.

In effect, this represented a difference in conception that has 
affected EMBL from the beginning, opposing a central laborato-
ry to a federal organisation. In September 1963, at Ravello in Ita-
ly, around 20 scientists decided to have a European organisation, 
which would promote collaboration between existing institutions 
and then, eventually, a new central laboratory.

EMBO 1964 – 50th anniversary
This year is also the 50th anniversary of the European Mo-

lecular Biology Organisation. EMBO was set up to help advance 
national molecular biology research through exchange pro-
grammes. By improving and rationalising the circulation of re-

searchers, ideas and material between universities and national 
research centres, it would build a European community and train 
a new generation of researchers to perpetuate it.

In February 1964, Max Perutz chaired a meeting at CERN to 
nominate EMBO’s first 140 members, molecular biologists from 
12 West European countries and Israel. A constitution was subse-
quently approved and EMBO was registered as an incorporated 
association in Geneva. It was financed by private foundations, no-
tably the Volkswagen (VW) Foundation.

Kendrew later described EMBO as a kind of private club: 
“Whereas EMBL is an intergovernmental organisation in the strict 
sense of the word, EMBO is simply a private organisation of sci-
entists, a private club of biologists. It gets money from govern-
ments I am happy to say, but in itself it is a private organisation” 
(J. Krige & L. Guzzetti (Eds.) 1997 ‘History of European scientific 
and technological cooperation’).

Nevertheless, Kendrew persisted with his personal vision of a 
European lab. But, it still took another five years “and many dip-
lomatic efforts, in particular from the Swiss”, before governments 
finally became committed. In 1969, an intergovernmental agen-
cy, the European Molecular Biology Conference (EMBC) was cre-
ated, supported by 11 member states. One of its major objectives 
was the establishment of a new laboratory and Nice in France 
was the favoured location.

EMBC to EMBL
After another four years of negotiation, an accord was signed 

in Geneva on 10th May 1973 to create the EMBL and John Ken-
drew was to be its first Director General. To recall this historic 

 occasion, the EMBL 40th anniversary Alumni meeting recreated 
the original menu eaten at the signing, featuring ‘Consommé aux 
perles’, ‘Chaussons aux fruits de mer’, ‘Contrefilet rôti à la broche’ 
and ‘Omelette norvégienne’.

The agreement was formally ratified in July 1974 (hence the 
40th anniversary). For political reasons, the lab’s final location 
had been changed to Heidelberg in West Germany, where it was 
to be built in forested hills, several kilometres south and some 
200 metres higher than the historic town. Construction started in 
1975 and the new building, with sweeping views across the Rhine 
Valley, was inaugurated in May 1978.

In order to justify EMBL, Kendrew leaned heavily on the 
CERN model. But one of the major arguments in favour of CERN 

One of the fathers of the EMBL: John Kendrew fixing his myoglobin 
model that would later win him a Nobel Prize. 
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had been the sheer cost of building the research facility – syn-
chrotron rings are expensive and it’s much easier to share the cost 
with several nations. Did molecular biology require such expen-
sive equipment? 

As Kendrew put it in 1995: “We biologists envied CERN be-
cause they had a big machine, which was so expensive that no in-
dividual country could build it, so we saw that they had a good 
way of getting money from governments. We did not in biology 
have a big machine. So we had some problems. However, biolo-
gy has more and more depended upon the development of instru-
mentation, and so from the beginning one of the elements, but 
only one of the elements, of the EMBL was (this) development.”

And where better than in structural biology? After all, Kend-
rew had determined the structure of the myoglobin protein by X-
ray crystallography. Hence, from the start, the central laborato-
ry in Heidelberg was linked to two outstations directly associat-
ed with high energy physics facilities that could be used for  X-ray 
cystallography – at the Institut Laue-
Langevin in Grenoble (France), and the 
Deutsches-Elektronen-Synchrotron, 
DESY, in Hamburg (Germany). In Feb-
ruary 2014, the Grenoble outstation de-
posited its 10,000th structure into the 
Protein Data Bank.

Unusual recruitment policy
In his first written plan for a Euro-

pean lab in 1963, Kendrew had pro-
posed an unusual internal organisa-
tion – the research activity should be 
led by a small number of permanent-
ly tenured staff, who would be interna-
tional civil servants (like at CERN). This 
core would be supported by senior staff 
(group leaders), post-doctoral fellows 
and young people seeking permanent 
positions in universities. But the major-
ity of the staff positions would be short-
term – from three to six years in dura-
tion – in order to ensure a rotation of 
EMBL researchers back into the univer-
sities of their home countries.

Kai Simons, an upcoming cell biologist from Finland was one 
of the first recruits in 1975. He noted that John Kendrew had a 
clear vision of how the EMBL should be structured. His strategy 
focussed fully on attracting highly recommended and talented in-
vestigators at the beginning of their careers. Many of the scien-
tists had spent their postdoctoral years in the United States and 
their return to positions at EMBL had a direct impact on reversing 
the brain drain from Europe to the US. 

“He did not want any large research groups. Most senior sci-
entists rejected his offer – if they received one – because John 
promised them almost nothing. EMBL was populated by eager 
young scientists in small groups and this was what Sir John had 
in mind. He also wanted the scientists to be located almost at ran-
dom in the labs, with the hope that unsuspected crossovers and 
talks could lead to breakthroughs,” Simons remembers (‘EMBL 
40 years’ meeting brochure).  

In 1982, Lennart Philipson, a Swedish virologist, replaced 
John Kendrew as Director General. He codified many of the or-
ganisation’s founding principles, including setting rolling ten-

ure of the group leaders and other staff to a maximum nine years. 
“This enforced turnover kept fresh perspectives and approach-
es pouring into the laboratory. It also ensured that EMBL-trained 
scientists made their way back to their national labs to the benefit 
of the member states, exporting the EMBL way of conducting sci-
ence and creating collaborative networks across Europe.” 

Iain Mattaj, a Scottish biochemist, joined EMBL in 1985. He 
recalled how Philipson explained that “EMBL is a place for people 
who prefer opportunity to security”. A phrase that Mattaj subse-
quently chose to reformulate as “life is hard but at least it’s short”.

Mattaj, who is now the fourth Director General, believes the 
turnover system is a critical aspect of how EMBL functions, “I 
think one of the secrets of the EMBL is that the Unit heads are al-
ways looking for people with the potential to open new scientific 
directions. That takes everybody’s science further and I think that 
it’s a cultural thing, to always be looking for people who can do 
things you yourself cannot do.”

This may also explain why it is 
sometimes hard to identify EMBL 
with specific research discoveries. 
Researchers bring their projects to 
EMBL, stay a few years and then de-
part with them again. Possibly the 
best-known discovery associated with 
EMBL is the Nobel Prize-winning work 
of Christiane Nüsslein-Volhard and 
Eric Wieschaus, who screened Dros-
ophila fly mutants for embryonic mu-
tations. This was performed at EMBL 
but the pair were only there for three 
years (1978-80).

Expansion and training
When Lennart Philipson became 

Director General in 1982, EMBL “was 
not yet visibly acknowledged by the 
European molecular biology commu-
nity. Recognition came later”. Kai Si-
mons, who became Head of the Cell 
Biology Programme, explained that 
Philipson decided to build up EMBL’s 
scientific reputation through expan-

sion. He introduced the scientific programmes that were to be-
come a big success – Cell Biology, Gene Expression, Differenti-
ation and Structures. The EMBL Nucleotide Database had been 
founded in 1980 and the Biocomputing Programme began in 
1984. 

Bringing visitors to EMBL was also important. The EMBL Cell 
Biology practical course began in 1982 and helped to make the 
EMBL Cell Biology Programme “a focal point for molecular cell 
biology in Europe”.

EMBL also introduced changes to how research students were 
received, a model that has emerged in graduate schools else-
where. In 1983, the EMBL International PhD programme start-
ed a concerted international recruitment drive to replace the in-
dividual hiring of PhD students by group leaders. A common core 
course introduced new students to all of the science at EMBL and 
each other. Each student was also to have dedicated, individual-
ised mentoring and a thesis advisory committee.  

There was also much talk among Alumni of the EMBL ‘cul-
ture’. This seems to correspond to the easy scientific exchanges 

‘Contrefilet rôti à la broche’ and ‘Ours d’or’ were served 
at the Alumni Association anniversary party. 
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and open discussions, irrespective of seniority. Some spoke ap-
provingly of the open door policy that facilitated access to group 
leaders and encouraged interactions.

Money troubles and expansion
Philipson, however, needed more money to expand EMBL. In 

1982, he called for a 20% increase in member state contributions 
to 36.7 million DM (German Marks, ca. €18 million). He wanted 
to budget for 255 people, arguing that EMBL’s target payroll of 
267 people had never been filled (‘Crucial Decisions ahead’, Na-
ture, 18/11/82). The UK expressed doubts about its EMBL fund-
ing – the Medical Research Council (MRC) was told to ‘review’ its 
membership of the lab (less than 1% of the MRC’s budget was in-
volved). A team was sent to visit EMBL for three days. It conclud-
ed that “the British contribution could not have purchased equiv-
alent work of equal quality within Britain”.

By 1987, the EMBL budget was $27 million with 456 staff, 
of whom around 50 were in Hamburg and Grenoble (“EMBL: 
‘Small Science’ on a European Scale”, Science, 4/09/87). Science 
noted that “the problem of establishing a clear identity contin-
ues to face EMBL as it attempts to become the focal point for Eu-
ropean collaboration in molecular biology” but “the laboratory 
has steadily established a growing reputation both for the quality 
of its scientific and technical output and for its value as a training 
ground for young research workers”.

There, nevertheless, continued to be ‘tension’ between EMBL 
and national research efforts. The UK, for example, had recent-
ly refused a two percent increase in its contribution to cover the 
bioinformatics programme. Philipson said these problems con-
tinued to arise because funding for national and international re-
search projects came out of the same budget. He insisted that the 
funds should be separated and said that if a new country want-
ed to join, its financial contribution “must come directly from the 
government and not be otherwise available to the scientific com-
munity”.

In 1989, Nature celebrated the EMBL but lamented the “pa-
thetic failure of the EMBL council to find a new director”. Philip-
son had duly agreed to stay on until 1995 rather than leave in 
1990 (‘One of the better models of European cooperation’, Na-
ture, 27/4/89). And he took the opportunity to ask for yet more 
money. 

Battles between organisations
But by 1991, Philipson was openly complaining about the 

‘Turmoil in European biology’ (Nature, 9/5/91). He wrote that 
a power struggle between various European organisations was 
hindering attempts to expand basic biological research in Eu-
rope; he thereby pointed to the ongoing battle for European 
Community and national funds, and also that EMBL and EMBO 
were now fighting with six other organisations and their acro-
nyms – ECBO, EDBO, EERO, ESF, FEBS and HUGO.

He identified the failure to coordinate European research 
programmes with the “large group of science administrators who 
influence decisions at both national and international levels. 
Most of them have either failed in research or have been trained 
in law and economics. Even when they have some insight into 
current scientific problems, their loyalties rest entirely with the 
organisation or the ministry for which they work”.

Faced with such battles, it seemed inevitable when Philip-
son resigned in protest: ‘Frustrated EMBL Chief Resigns’ (Sci-
ence, 31/07/92). EMBL’s 15 member states had refused to pay 
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for his five-year plan to expand EMBL’s budget by 15-20% above 
inflation, so he resigned in order “to precipitate a change in the 
budget principles. It may take ten years to build up a first-class re-
search centre but it may only take months to destroy it”.

More expansion; more money troubles
In 1993, Science reported that EMBL had seen a decade of “ag-

gressive expansion” that saw the lab double in size to more than 
300 researchers and emerge as “one of the world’s top five cen-
tres for molecular biology”. But the third Director General, Fo-
tis Kafatos, a Greek developmental biologist (who had spent 30 
years in the US), was now faced with more financial problems 
(‘New EMBL Director Reaches Out to Southern Europe’, Science, 
18/06/93).

In 1992, the EMBL Council had voted to establish a new out-
station, the European Bioinformatics Institute (EMBL-EBI), mov-
ing the EMBL Nucleotide Sequence Data Library from Heidelberg 
to the Wellcome Genome Campus near Cambridge in the UK. 
This meant that of the big four member states, only Italy lacked 
an EMBL facility.

In 1993, Italy declared that it was not getting enough from 
EMBL and announced its intention to leave. A report in Science 
noted that the Italians weren’t alone in questioning whether 
EMBL gave enough value for the money that their countries put 
into the lab: “Most of the EMBL nations apart from Germany and 
Britain can claim to be underrepresented to some extent, as those 
two heavyweights together account for more than half of EMBL’s 
group leaders.” Only two of EMBL’s 58 group leaders were Ital-
ian.

Kafatos proposed a pilot scheme to locate regional groups in 
Italy in an effort to negotiate a better return on Italy’s annual con-
tribution of $6.44 million (16.2% of EMBL’s income) but Italy still 
insisted it would resign (‘Italy to quit European biology lab in pro-
test over staffing policy’, Nature, 20/1/94). More negotiations en-
sued to soothe the Italians and, in 1998, Italy could celebrate the 
opening of the new outstation for mouse genetics at Monteroton-
do near Rome. 

Unfortunately, the creation of these two new outstations was 
now threatening the central laboratory in Heidelberg (‘EMBL’s 
Outward Expansion Strains Its Core Facility’, Science, 12/12/97). 
Science reported that EMBL was having a “tough time main-
taining its main Heidelberg facility” and repeated the recurring 
theme that “some national governments are starting to question 
the role of a large central lab like EMBL”.

And matters got even worse when it was revealed that EMBL-
EBI was heavily in debt. Apparently, the bioinformatics institute 
in Hinxton had “struggled to pull in enough funding under unfa-
vourable EU guidelines that tend to be more generous to inves-
tigator-initiated projects and to neglect research infrastructure”. 
To avert the crisis, EMBL’s governing council approved a spend-
ing increase of $10 million a year, raising the lab’s budget to near-
ly $50 million in 2001 (‘EMBL Rescued From the Financial Brink’, 
Science, 8/12/00). Some 60% of EMBL’s budget increase was 
used to bail out EBI, covering 40% of its costs.

New funding models and trends
In a search for more funds, EMBL has followed the trend of 

seeking a commercial outlet for its discoveries, especially in the 
domain of ‘Technology Transfer’. In effect, the early emphasis on 
developing instrumentation at EMBL resulted in a collaborative 
process that saw physicists and engineers working directly with 
the biologists who wanted to use the end product.

The company EMBLEM (EMBL Enterprise Management) was 
established in 1999 to “relieve the scientists from the adminis-
trative burden of technology transfer”. This has to-date resulted 
in 16 ‘spin out’ companies and more than 250 patents and copy-
rights, producing an income from 1999 to 2003 of over €50 mil-
lion (EMBL Annual Report 2013-14).

Several examples of technology transfer were presented at 
the Alumni meeting, including the use of mass spectroscopy-
based proteomics that Matthias Mann, now at the Max Planck In-
stitute of Biochemistry in Martinsried, had developed at EMBL, 
based on work he had done in the US during the 1980s with John 
Fenn (who received the Nobel Prize in 2002 for work on electro-
spray ionisation). This had resulted in the routine identification 
of large numbers of proteins in biological samples. He predicted 
that by 2024, it would be possible to analyse the ‘blood proteome’ 
from a single blood drop during a medical check-up. 

Microscopy is also a productive area at EMBL and there was 
much discussion of SPIM (selective plane illumination microsco-
py) developed by Ernst Steltzer’s group (with a first patent appli-

EMBL Facts and Figures
In 1974, EMBL started with 14 Members. In 2014, it now has 21 

Member States (Austria, Belgium, Croatia, Czech Republic, Denmark, 
Finland, France, Germany, Greece, Iceland, Ireland, Israel, Italy, Luxem-
bourg, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, and 
the United Kingdom), two Associate Member States (Australia and Ar-
gentina), and one Prospect Member State (Slovakia).

 In 2012, EMBL had a total of 1,556 personnel: 790 at Heidelberg, 
499 at EMBL-EBI, 110 at Grenoble, 92 at Hamburg and 65 at Monter-
otondo. Interestingly, EMBL-EBI in the UK had more staff than EMBL in 
Heidelberg (390 scientific and technical versus 248, although Heidel-
berg also has 108 administrative staff).

 In 2013, the total number of EMBL personnel rose to 1,760, in-
cluding 902 staff, 251 predocs, and 261 postdocs. 

The total EMBL budget in 2013 was €206 million. Member states 
contributed €97 million with the UK making an ‘additional contribution’ 
of €22 million. There were more than 350 grants by over 50 external 
funders totalling €40 million. The largest sums came from the EC (€13 
million), NIH (€9 million) and the Wellcome Trust (€5 million).

In 2013, there were 116 scientific publications by EMBL, and a fur-
ther 497 by EMBL in collaboration with 1,120 researchers elsewhere.

Source: Annual Report 2013-14, Facts and Figures 2012.

Ph
ot

o:
 Je

re
m

y 
Ga

rw
oo

d

LT_514_20_25.indd   24 03/09/2014   16:06



Lab Times5-2014 page 25Analysis

cation in 2002) that allows, for example, long-term detailed ob-
servations of embryonic development.

Since 2001, EMBL has also been involved in venture capital. 
The company, EMBL Ventures, currently manages two funds with 
a total of €68 million: “We invest up to €8 million, initially typi-
cally €2–€4 million.” So far, EMBL Ventures has invested in 16 
companies that have received a total financing of more than €200 
million generating “a transaction volume of more than €1.5 bil-
lion in risk sharing deals with pharma partners”.

 Providing access to instrumentation still plays a major role 
at EMBL. In 2001, the Core Facilities unit was founded to act as 
a centralised European service, providing ‘cutting-edge’ technol-
ogy and services in seven facilities – Advanced Light Microscopy, 
Chemical biology, Electron microscopy, Flow cytometry, Genom-
ics, and Protein expression and purification – not only to EMBL 
researchers but also for visiting scientists from EMBL member 
states. It currently serves around 1,000 new users each year, of 
whom around a third are external visitors from 25 different coun-
tries. 

Ambassadors and future expansion
 EMBL has also been looking to encourage private philan-

thropy. A striking example of this saw the construction, in 2010, 
of the Advanced Training Centre (ATC, see image on pg. 24) at 
EMBL, Heidelberg with a sizeable contribution of €10 million 
from the Klaus Tschira Foundation. The architecture of the build-
ing is inspired by the structure of the DNA double helix and pro-

vides an excellent conference and training space for EMBL and 
EMBO courses and meetings. 

The 40th anniversary brochure describes the EMBL Alumni 
(numbered at 6,220) as ‘ambassadors’. They are “highly trained 
scientists, communicators and administrators, based predom-
inantly in Europe, and connected to the Lab and one another 
through a lifelong network of friends and collaborators”. It then 
noted that “more than one-third holds senior positions as profes-
sors, directors, group leaders and managers”. However, Giulio 
Superti-Furga, chair of the Alumni Association, insisted that the 
“extraordinary success of EMBL is a gigantic group effort by thou-
sands of post-docs, students, technicians, and support and ad-
ministration people”. Furthermore, “We are ambassadors for the 
Lab and play a major role in its reputation, growth and continued 
success. And as ambassadors we carry out critical objectives for 
EMBL in passing on our knowledge and expertise, and exporting 
concepts of the EMBL model and culture to our institutes.”

And EMBL is still expanding. It now has 21 member states, 
two associate member states and it is still looking for new coun-
tries. Director General Mattaj joked about their simple alphabeti-
cal strategy for recruiting new members states – “by starting at A” 
– Australia joined as an Associate Member in 2008 and Argentina 
signed up in 2014…

Who will be next as EMBL expands across the Globe? Yet an-
other mission for EMBL’s roving ambassadors!

Jeremy Garwood
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It sounds like something out of a horror movie. A worm creeps up your leg, penetrates your skin and settles in your 
bowels. But this creepy encounter won’t make you sick, it will make you better. That’s the rationale behind helminth 
therapy and we’re only just beginning to understand how it really works. 

Treating diseases with helminth worms

Growing up in the Caribbean, I have 
vague recollections of ‘worm out’ 
days. Unfortunately, popping a pill 

was not an option back then. There was a 
liquid – most definitely brown – a spoon 
and lots of grimacing. Nothing a spoonful 
of sugar couldn’t fix? Wrong! 

A trip through time to current day Eu
rope or the USA finds wellreputed com
panies and institutes testing these same 
worms and their eggs, which scientists have 
tried for decades to eradicate, as possible 
medication against a slew of diseases, in
cluding Crohn’s disease, multiple sclerosis, 
ulcerative colitis, allergic rhinitis and even 
autism. 

While these clinical trials (planned or 
ongoing) have patients drinking solutions 
of worm larvae or worms directly pene
trating their skin (other routes are not dis
closed due to patenting issues), scientists 
at Monash University in Australia just re
ported isolating the magic peptide from the 
worm called AcK1 that may be responsi
ble for its healing effect (FASEB J. 2014 Jun 
2. [Epub ahead of print]). This report sur
faced only weeks after Bernardo Foth, sen
ior scientist at the Wellcome Trust Sanger 
Institute commented, “If one could identi
fy the actual molecules that are presumably 
produced by the parasite and that confer 
the potentially beneficial effect of the hel
minth infection…it may be possible to pro
duce and administer such molecules direct
ly, instead of resorting to helminth (worm) 
infection as therapy.” Whether AcK1 can 
handle the job remains to be seen. Foth, on 
the other hand, has handed society a more 
practical gift that itself took years to accom

plish, which he believes will “directly prior
itise drug targets and support labbased re
search of parasite biology” – the genome of 
a worm (Nat Genet, 46(7):693700). And 
he was not the only one.

The gift
In July this year, two different stud

ies, spearheaded by scientists based on two 
different continents, delved into the secret 
world that is the genome and transcriptome 
of three species belonging to the genus Tri-
churis. Never heard of them? 

Depending on where you call home, 
grew up or spent your last holiday, it is high
ly likely that at one of these they called your 
intestines home; that is, if they are not still 
currently in residence. Numbers differ but 
Trichuris trichuria, the species that infects 
humans, is thought to reside in the large in
testine of approximately one billion people 
worldwide (preferably in warmer climates). 
Other Trichuris species target dogs, cats, ro
dents and pigs. 

Robin Gasser, who led the Australian
based study (with coauthors from Den
mark, east and west coast USA, China, Sau
di Arabia and Hong Kong) published the ge
nome and transcriptome of the pig worm, 
T. suis; whereas, the Englishbased study 
led by Matthew Berriman, Wellcome Trust 
Sanger Institute and Richard Grencis, Uni
versity of Manchester, (with Foth as first 
author and coauthors from Japan and Ec
uador) tackled the genome and transcrip
tome of T. trichuria and T. muris, the worm 
that infects man and mouse, respectively. 
To the common man, they are simply called 
the whipworm.

Whipworms belong to the phylum 
 Nematoda, more specifically to the order 
of parasitic nematodes called Trichocephal
ida (a famous nonparasitic cousin is an
other favourite of geneticists because of its 
genetic malleability – Caenorhabditis ele-
gans). Millions of species of parasitic worms 
fall within Nematoda including pinworms, 
roundworms and hookworms. Other well
known parasitic worms, such as tapeworms 
and flukes belong to the phylum, Platyhel
minthes (literally: flat worm). ‘Helminth’, 
stuck to the end of ‘platy’, stems from the 
Greek word, ‘hélmin’, meaning a kind of 
worm, and describes worms that seek out 
a host for some part of its life cycle. Hel
minth is, thus, just a general term for worm
like parasites from the roundworm and flat
worm phyla. 

A neglected tropical disease
Millions of helminth species exist and 

it is predicted that one in three people are 
infected with at least one, or more likely a 
combination of worms. Interestingly, many 
of those infected remain asymptomatic, or 
have a different tolerance for infection, as 
disease severity is dependent on the para
site itself, parasite burden, how often one 
is exposed, health status of the individu
al, hygiene, age and so on. Nevertheless, 
the morbidity and mortality caused by hel
minths, especially in the poorest nations of 
the world, have earned helminth infections 
the nickname ‘the great neglected tropical 
diseases’. 

Many such infectious diseases have 
been all but eradicated in richer nations, 
mainly due to immunisation, access to clean 
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drinking water, better nutrition, hygiene, 
health care and education. However, this 
does not come without a price, especial
ly for those who suffer from hay fever in 
the spring or a ‘messed up’ digestive sys
tem. Allergies (asthma and hay fever), auto
immune diseases (multiple sclerosis, celiac 
disease and type 1 diabetes) and inflamma
tory bowel disease (Crohn’s disease and ul
cerative colitis) – so called ‘diseases of mo
dernity’, are on the rise in developed coun
tries and glaringly less prevalent in the de
veloping nations. Why the shift?

Old friends
In 1968, The Lancet published a semi

nal observation. The first author, Brian M. 
Greenwood (knighted in 2002) spent 40
odd years trying to understand the devas
tation that is malaria. He showed that pa
tients in western Nigeria with heavy par
asite burden had lower incidence of auto
immune disease, in particular rheumatoid 
arthritis. Followup studies in mice infect
ed with malaria confirmed these initial ob
servations – infected mice had less arthritis. 

This was not a solitary observation and 
over the years, several groups have report
ed similar findings, which suggest that per
sons exposed to parasites are more resistant 
to autoimmune illnesses. Their observation 
may have been the first leading to the ‘hy
giene hypothesis’, which was first coined 
in 1989 by David Strachan at St.  Georges 
University in London. Strachan noticed 
that younger siblings in large families de
veloped fewer allergies; children from sin
glechild homes fared the worst. This hy
pothesis has evolved over time but it essen
tially supports exposing young children to 
‘germs’ as a way to shape their immune sys
tem, preventing an overzealous response 
to seemingly ‘harmless’ antigens. This was 
further refined in the ‘old friends’ theory in 
2003 by professor emeritus Graham Rook 
at the University College London. He pro
posed that humans coevolved with path
ogens and, therefore, our immune system 
has learned over generations to cohabit 
with these ‘friends’; key among them is the 
helminths. 

Many studies have since tried to link 
chronic helminth infections to decreased 
autoimmune and metabolic diseases in 
real populations (mainly children) world
wide. This was, for instance, the topic of a 
recent review in The Lancet by immunolo
gist Maria Yazdanbakhsh from Leiden Uni
versity Medical Center, (Lancet Infect Dis, 
2014 Jun 26. [Epub ahead of print]), who 
has spent her career studying how parasites 

like helminths influence and shape the im
mune system. The review also covered stud
ies looking at the effect of anthelminthic 
(deworming) therapy on allergies. Most 
studies are still inconclusive but the trend is 
clear and somewhat paradoxical: deworm
ing infected persons increases their aller
gic response, whereas treating autoimmune 
and allergy sufferers with worms seem to 
make them feel a whole lot better. The ques
tion is why?

Like a new computer
The answer lies in our immune system – 

the one that worms have helped shape due 
to our shared environment over millennia. 
Humans (and other mammals) are home 
to billions of foreign organisms that reside 
in the gut, blood, skin and airways. It is be
lieved that our past lifestyle, which had us 
closer to the land, helped influence the flo
ra that live in us today. As a result, a healthy 
dose of microbes and parasites are needed 
from our first hours to jumpstart our im
mune system. The first helping comes al
ready in utero from the mother. 

In a recent review, Graham Rook (PNAS, 
110(46):183607), likened a newborn’s 
immune system to a brand new comput
er: cells and anatomical structures are the 
hardware,  our genetics represent some pre
installed programmes and we have a little 
data (the microbes from the mother). The 
majority of data comes from exposure to 
different parasites and the more diverse, 

the better because the undeveloped im
mune system learns to recognise different 
molecular structures belonging to the par
asites, which it commits to memory. These 
parasites also produce and release compo
nents, which circulate the blood stream, en
suring that the innate immune system (re
sponsible for first response) is always slight
ly activated. 

In the more developed nations, expo
sure has not so much decreased as changed 
with people’s lifestyle. We were once agri
culturalbased. Today, many people choose 
to (or are forced to) live an urbane exist
ence far from the land. Polyculture, a farm
ing method, which mimics the natural eco
system by growing multiple crops, is a great 
source of microbial and helminth diversi
ty. Most of today’s fresh produce is, howev
er, supplied by monoculture practices that 
occupy hundreds of acres of land. There is 
access to healthcare, education and per
haps even a little obsession with cleanliness 
(think of the cleaning agents that remove 
100% of all household germs). In retalia
tion, parasites and microbes have found 
ways to subtly exact their revenge, as our 
immune system seems to go out of whack 
without them.

Our armament
The immune system comes with a full 

complement of cells that recognise and 
eradicate foreign pathogens that enter the 
body. This innate response is usually fast 
and efficient. Among the most important 
first response cells are the innate lymphoid 
cells (ILC), T helper lymphocytes and den
dritic cells. The latter are the socalled an
tigen presenting cells (APC) that engulf, 
break down and present peptides of foreign 
pathogens on their surface (hence antigen 
presenting), which are then recognised by 
circulating T lymphocytes. In response, the 
lymphocytes grow and become function
ally active, resulting in the production and 
secretion of key signalling molecules called 
cytokines that drive the response further. 

Crucially, the foreign organism deter
mines the response that is generated. In an 
oversimplified version, internal bacteria 
and protozoa activate a Type 1 response, 
mediated by T helper 1 (TH1) cells, and 
assisted by macrophages. If uncontrolled, 
auto immunity could occur. External bac
teria and fungi start a type17 response, 
which also leads to an autoimmune re
sponse if not controlled. The type 2 re
sponse is activated to dislodge and disman
tle parasitic infections, like those caused by 
helminths. Typified by increased infiltra
tion of mast cells and eosinophils, if falsely 
or incorrectly activated, inflammation and 
allergies develop. 

Learning how helminths modulate the 
immune system – largely driven by the need 
for new drugs to help combat helminth in
fection worldwide, and the mechanism 
and viability of anthelminthic therapy – 
has helped scientists discover a great deal 

Mouse or Man? 
Parasitic whipworms make no difference. 
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about the immune response. For instance, 
helminths stimulate an intricate coordinat
ed response that involves several cell types, 
including ILC2 cells that release cytokines 
and activate TH2 cells, which in turn mobi
lise mast cells, eosinophils and B cells to be
gin shaping the humoral (antibodybased) 
response. The antiinflammatory cytokine, 
IL10, is secreted from the B cells, which 
together with T regulatory cells, dendrit
ic cells and macrophages decrease activa
tion of TH1 and TH17 cells, preventing any 
chance of an autoimmune response. And 
herein lies the mechanism that prohel
minth therapy scientists are working fever
ishly towards deciphering. 

De-coding the whipworm
Two worms, two different classes – 

these are the current forerunners for ther
apy – the human hookworm, Necator amer-
icanus and the pig whipworm, T. suis, both 
nematodes, by the way. In the 1980s, David 
Pritchard from the University of Notting
ham observed that people in Papua New 
Guinea, who were infected with hookworm, 
did not suffer from autoimmune diseases. 
Pritchard was one of the first to champion 
the use of hookworms as therapy, even dos
ing himself with the larvae in 2004 to show 
its potential. Over the years, he has led sev
eral clinical studies to determine the effi
cacy of N. americanus mostly with patients 
suffering from celiac disease. In an environ
ment where many scientists are focussed on 
identifying the right molecule or cocktail of 
molecules that could mimic the worm’s ef
fect, Pritchard is a vocal proponent of con
tinued trials with the worm itself and is the 
author of a quite colourful opinion piece 
published in the International Journal of 
Parasitology in 2012 entitled ‘Worm thera
py: How do you like your medicine?’. 

The story of T. suis is one of serendipity; 
a ‘eureka!’ moment most scientists dream 
of, lightning bolt included, and nicely nar
rated by protagonist, Joel Weinstock in a 
comment to Nature in 2012. Weinstock is 
a world expert in inflammatory bowel dis
ease (IBD), who was editing a book on para
sites in the mid 1990s. “I was reminded of a 
classic teaching in parasitology,” he writes, 
“That a ‘good’ parasite imparts some advan
tage to its host – because if the host dies, so 
does the worm.” 

With this thought, which struck him on 
the tarmac at Chicago’s O’Hare airport, he 
went back to his lab and began testing the 
potential of T. muris in a mouse model of 
IBD. The mice improved, which prompted 
him to dose patients with Crohn’s disease 

and ulcerative colitis with T. suis ova. He 
chose the pig’s worm because it was safe – 
pig farmers are infected with them and ex
hibit no symptoms. Plus, the worm can sur
vive in human intestines for months with
out moving to the bloodstream, leading to 
complications. Ova were selected, because 
in the normal course of infection, humans 
and other mammals ingest the ova from 

contaminated soil or vegetation. The eggs 
hatch in the small intestines and the lar
vae bury in the villi, anterior end in, where 
they retrieve nutrients to grow. As they ma
ture, they migrate to the cecum where they 
once again bury their anterior end into the 
gut mucosa. Here, they can live for months. 
In the meantime, the posterior end floats 
free into the gut lumen ready to mate with 
a passerby of the opposite sex; eggs are laid 
and excreted. T. suis ova in patients yield
ed promising results as they reported im
proved symptoms of their disease without 
the associated side effects that come with 
whipworm infections. Big pharma’s inter
est was piqued and today there are several 
planned or ongoing studies to test the ova 
in patients. 

Candidate proteins and lipids 
Robin Gasser, veterinarian turned mo

lecular parasitologist has been studying T. 
suis for years. His lab’s interest at the Uni
versity of Melbourne is looking at the rela
tionship of parasites with their hosts and 
disease, combining different techniques. 
In 2011, his group published the transcrip
tome of the adult T. suis using paired end 
sequencing on Illumina’s Genome Analyz
er platform [PLoS ONE, 6(8):e23590 2011]. 
These data were used to infer a proteome, 
with the resulting proteins being catego
rised into functional groups. 

Among the most represented were di
gestive enzymes called proteases and pore
forming proteins. This study was a precur
sor to his present paper in Nature Genetics 
(46(7):7016), in which the authors pro
vide the genome and transcriptome (in
cluding the mRNA and small RNAs) of adult 

male and female T. suis. They further an
alysed stage, sex and tissue specific tran
scription products, and identified several 
secreted proteins and lipids that may act 
as potent immunomodulators at different 
stages of infection. In addition, their results 
indicate an important role for microRNAs in 
regulating sexual development. Gasser is a 
big fan of both basic and applied science, 

and the dependency of both on each other. 
His network of collaborators is quite broad 
but even he agrees that one group or per
son cannot answer every question. There
fore, he sees their publication as a resource 
for other scientists and the industry in the 
search for better treatments for trichuria
sis, and for the development of anthelmin
thic therapy.

An expressive anterior end
Like Gasser for T. suis, Matthew Berri

man’s group at the Sanger Institute has fo
cussed on the mouse whipworm for many 
years. In their recent paper, the authors pre
sent whole genome sequences from both 
mouse and human whipworm. “The ge
nome sequence of a species and its basic 
genomic architecture provide the founda
tion for many downstream analyses and in 
fact wetlab experiments,” explains Foth 
about the importance of the paper’s contri
bution to the field. Overall, despite some 
speciesspecific genes, there is quite some 
similarity between the mouse and human 
whipworm genome (and even the pig). 

Transcriptomic analyses allowed the sci
entists to look at different transcript levels 
across tissues (anterior vs posterior ends of 
the adult worm), gender and developmen
tal stage. To Foth, having this data is neces
sary because in addition to complementing 
the genomic data, transcript data provide 
functional information, including hints as 
to the amount of a particular protein in a 
cell. Like T. suis, the mouse whipworm ex
pressed many specific digestive enzymes, 
including a high number of serine proteas
es. These were particularly high at the an
terior end of the whipworm, most likely to 
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And here’s what the human whipworm, Trichuris trichiura, 
looks like under the microscope.
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aid in boring through the host’s intestinal 
wall. Foth and colleagues also identified in
hibitors against the serine proteases. These 
inhibitors, however, do not only inhibit the 
proteases but are also antiinflammatory, 
antibacterial and immunomodulatory. It 
appears that the worms are ready to coun
teract any inflammation and damage they 
may cause during their course of infection.

Similar changes
Since they had the mouse whipworm 

sequence at hand, which infected a com
monly used laboratory animal model – the 
mouse, the next step was foreseeable (per
haps not easy, but foreseeable). To gain 
some insight into how the immune sys
tem responds to infection, they infected 
a mouse with the mouse whipworm and 
looked at the gene expression changes to 
the cecum and mesenteric lymph node. In
terestingly, changes were similar to those 
seen for ulcerative colitis and other inflam
matory diseases. Il10, for instance, encod
ing the antiinflammatory cytokine Inter
leukin10, was upregulated, in addition to 

other genes known to be involved in para
site clearance and repair. 

Acknowledging the species differenc
es and the need for caution, Foth is nev
ertheless optimistic. “It is likely that many 
fundamental aspects of the disease or the 
hostparasite relationship are shared be
tween the model system and the human 
infection,” he speculates, expecting that 
the mouse model will provide insights into 
the human disease. The authors even have 
some tips in store for interested scientists, 
searching for potentially druggable targets 
among the genes they identified and drugs 
that are already on the market. Altogether, 
there were twentynine possible targets and 
the plan is to test these drugs in mice infect
ed with T. muris. 

Molecule cocktail preferred
Despite all the hype and available data 

on anthelminthic therapy, both Foth and 
Grencis err on the side of caution. For Gren
cis, both hookworms and whipworms can 
cause damage, even at low doses. “Dam
age will always have some consequence for 

the host, especially if that damage is con
tinuous over protracted times of infection,” 
explains Grencis, and individual reaction 
would be difficult to gauge. Foth agrees that 
it will be “a fantastic medical intervention” 
and although he believes that T. suis ova are 
well tolerated in humans, he is awaiting the 
results from the different clinical studies. 
His scepticism lies with the current data, 
which he describes as biological narrative, 
epidemiological correlations, anecdotal 
evidence and smallscale studies. Optimal 
would be an actual molecule, or cocktail 
of molecules, that could be administered 
rather than worm eggs or larvae to produce 
the desired therapeutic effect. A goal that 
the latest Australia study on worm peptides 
brings us a little closer to. 

Coincidentally, the authors on the op
posite sides of the earth have the same wish 
– that the information they provide, after 
years of work, will be of some benefit to re
searchers looking for drugs to combat the 
neglected tropical diseases and, of course, 
understand better the healing qualities of 
the worm.                     Rosemarie Marchan
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How do you target neurons of a freely moving fly with a laser? Right, you contact an electrical engineer and build 
a Fly Mind-Altering Device. We asked Dan Bath, John Stowers and Andrew Straw to reveal more details about their 
futuristic approach to studying fly behaviour and vision.

Fly neurobiology in Vienna, Austria

Hot Stuff!
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Neuroscientists have long been fasci-
nated with the ability to switch cer-
tain areas of the brain on and off at 

their own pleasure. Thermogenetics is the 
latest craze and although there are several 
ways for activating or silencing neuron ac-
tivity using heat, so far this has been unsuc-
cessful in freely moving flies, somewhat de-
feating the purpose of using this approach 
to investigate behaviour. 

Now, a team of researchers based at the 
Research Institute for Molecular Patholo-
gy (IMP) and the Automation and Control 
Institute (ACIN), University of Technology 
in Vienna, Austria has overcome this barri-
er with a futuristic take on an established 
technique. The two neighbouring labs, led 
by Andrew Straw and Barry Dickson – who 

has since moved to HHMI Janelia Farm Re-
search, Virginia, USA – have combined forc-
es to create a “mind altering device” that 
can effectively be used in flies as they move 
around. 

It all started when Dan Bath, a PhD stu-
dent working with Barry Dickson, wanted 
to understand how the integration of inhibi-

tory and excitatory information in the brain 
leads to a specific type of behaviour, using 
the courtship behaviour of Drosophila as a 
model system. 

No joke!
Initially, he used standard techniques 

placing a slightly immobilised fly on a Sty-
rofoam ball and shooting an infrared laser 
at it. “The set-up was working okay but the 
flies didn’t behave naturally on the ball as 
they would if they were walking around”, 
says Bath. A turning point happened when 
Dickson saw the results with the tethered 
fly and asked for experiments done with 
freely moving flies instead. “I thought he 
was joking,” laughed Bath, but “it turned 
out he was serious.” 

At this stage, Bath realised it was essen-
tial to be able to accurately activate or si-
lence neurons in a normally behaving fly 
during ongoing courtship, without any 
constrains. However, with a background 
in biology, he recognised that the techni-
cal knowledge needed to establish such a 
method was beyond his abilities. Fortunate-

ly for him, he didn’t have to travel further 
than the lab next door to find John Stow-
ers, an electrical engineer working in An-
drew Straw’s lab. The biologist-engineer 
duo quickly realised their skills comple-
mented each other and together they man-
aged to bring FlyMAD to life (Nat Methods, 
11(7):756-62). 

Turning up the thermostat
FlyMAD (Fly Mind Altering Device) is 

an ingenious tool for the rapid manipula-
tion of neurons, using multiple cameras and 
mirrors to target freely-walking flies with 
an infrared laser beam. Crucially, the mild 
temperature increase caused by the infrared 
light – from 24 to 30°C – can modulate spe-
cific neurons in genetically-modified flies. 
In these flies, selected areas of the brain can 
be activated or silenced by targeting tem-
perature-sensitive cation channels (TrpA1 
or Shibirets1, respectively), artificially at-
tached to those neurons. In more simplis-
tic terms, it’s like adding temperature-sen-
sitive triggers to a specific part of the brain 
and then turning up the thermostat to see 
what happens. 

From a practical point of view, the set-
up of the apparatus includes two camer-
as: one offering real-time view of the entire 
arena and a second one aligned on the same 
axis as the beam to provide detailed high-
resolution videos to see what the flies are 
up to. “We used the wide camera to know 
where the flies were but if we wanted to 
target an individual fly, we then switched 
to the second camera.” This way “we could 
track every fly as it moved around but we 
could also target the fly’s body parts in a 
very spatially and temporally precise man-
ner”, says Stowers. 

In fact, Bath and Stowers managed to 
bring down a timescale in the order of sev-

Altering the minds of flies on the fly:  Andrew Straw (far left, group photo), John Stowers 
(4th from right, group photo) and Dan Bath

LT_514_30_35.indd   30 04/09/2014   10:18



Journal Club Lab Times5-2014 page 31

eral minutes with previous neuronal activa-
tion methods, to a mere few fractions of a 
second with FlyMAD. 

Moonwalkers and eye-turners
After all this effort, the day the team 

managed to have flies moon-walking, 
they knew the system was working. These 
 “Michael Jackson impersonators” are well 
characterised and routinely used in many 
different labs, which made them the perfect 
option for proof-of-concept experiments. 
Almost immediately after infrared irradi-
ation, TrpA1-based genetically modified 
flies with activated “moonwalker neurons” 

simply started walking backwards. “They 
were just a great system because we could 
see, in a freely walking fly, that if we ac-
tivated these neurons, the fly would walk 
backwards. That was obviously a really easy 
read-out, whether it was working or not,” 
says Straw.

To test their silencing tools, they turned 
their eye to the flies’ optomotor response, 
an innate behaviour that allows flies to 
follow visual stimuli. This time, Shibirets1-
tagged flies with inactive photoreceptors 
completely lost their ability to follow a high-
contrast pattern placed around the arena. 
“My lab is really interested in studying vi-
sion”, adds Straw “and we wanted to de-
velop a tool that would also be compatible 
with Drosophila vision.”

Flies get romantic when things heat up
Satisfied with a reliable FlyMAD, Bath 

was able to return to his analysis of the flies’ 
love life, investigating the activation of two 
particular types of neurons – P1 and pIP10. 
Researchers know these neurons are in-
volved in courtship behaviour but, so far, 
understanding their specific roles has been 
a mystery; impossible to solve with conven-
tional methods. 

It turned out P1 correlates with a per-
sistent state of courtship, while pIP10 is re-
sponsible for the fly’s short-lived singing. 

This became obvious when P1-activated 
males continued to make amorous advanc-
es towards a plasticine ball for several min-
utes after the laser had been switched off, 
while after pIP10 activation, their reper-
toire of love songs was exhausted immedi-
ately the laser stopped. 

“We were quite excited about it as, at 
the time, it was otherwise impossible to do,” 
says Bath. “We now have lots of hypoth-
eses about why exactly we see this persis-
tent courtship behaviour upon activation of 
the P1 and are currently doing some behav-
ioural experiments to try and tease apart 
where exactly in the circuit that persistence 
comes from.”

Thermogenetics meets optogenetics
To add to their panoply of activating 

and silencing tools using infrared stimuli, 
researchers can also now count on channel-
rhodopsin Chrimson, which is activated by 
red light. This means they now have two 
ways to exploit neuron activity, with the 
added bonus that both methods can poten-
tially be used simultaneously in the same 
fly. It’s thermogenetics meets optogenet-
ics. “You can activate TrpA1 with infrared 
light but not red light, and you can activate 
Chrimson with red light but not infrared 
light. So, in theory, it’s possible to activate 
two different sets of neurons in the same fly 
with two different stimuli,” explains Bath. 
“This should give us temporally and spatial-
ly independent control over two sets of neu-
rons in the same fly.”

Also on the agenda for future improve-
ments is FlyMAD’s accuracy. The authors 
have already showed how it is possible to 
target specifically the head or the thorax 
but now they want to go further and be able 
to target, for example, just the left or right 
antennae independently. “That would be a 
future development but I think it’s reasona-
ble to imagine doing it,” says Straw. In fact, 
“I see [FlyMAD] as a very useful tool in the 
future. We’re already working with a num-
ber of labs and the whole system is com-
pletely open-source.”

In the meantime, Stowers is enjoying 
his time, applying engineering techniques 
to help biologists. In the future, he plans to 
keep “working in neuroscience with the op-
togenetic tools and the real-time computa-
tion, to generate discriminative behaviour-
al experiments.” Equally, Bath would like 
to continue working with FlyMAD. “I really 
enjoyed taking part in the development of a 
tool like FlyMAD, so I might try to do some-
thing like that in the future.”

Alex Reis 

The device 
in its full glory.

Ph
ot

o:
 M

at
t S

ta
le

y/
HH

M
I

www.zymoresearch.eu

Spin column, 96-well, and
 MagBead formats available! 

High-quality Small & Large RNA
Directly from TRIzol®, TRI Reagent®, etc.

Direct-zol™ RNA Kits

Get RNA DIRECTLY 
from TRIzol® without 
Phase Separation!

BINDBINDBINDBINDBINDBINDBINDBINDBIND
WASHWASHWASHWASHWASHWASHWASHWASHWASHWASHWASHWASHWASH
ELUTEELUTEELUTEELUTEELUTEELUTEELUTEELUTEELUTEELUTE

Direct-zol™ Supplier Q

20

40

60

80

100

1

10

[kb]

[nt]

Genomic DNA
Contamination

Small 
RNA

TRIzol® and TRI Reagent® are registered trademarks of Molecular Research Center, Inc.

LT_514_30_35.indd   31 04/09/2014   10:18

http://www.zymoresearch.eu


page 32 Lab Times 5-2014 Journal ClubJournal Club

When faced with a saline environment, plants turn to specialised enzymatic machin-
ery to combat the stressful stimuli. Jozef Šamaj and his team have recently shed 
light on the cellular translocation of these enzymes, and also discovered that 
seedling plants, over-expressing them, exhibit enhanced salt sensitivity. 
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De-stressors in Action
Plant molecular cell biology in Olomouc, Czech Republic

Mitogen-activated protein kinases 
(MAPKs) are signalling enzymes 
that regulate cellular responses to 

different stresses, like pathogens, wound-
ing, drought, cold and salinity. Based on 
these responses, they are able to influence 
gene expression, cell proliferation, devel-
opment and survival by regulating diverse 
intracellular targets, including other pro-
tein kinases, nuclear transcription factors, 
cytoskeletal components and proteins in-
volved in vesicular trafficking in  eukaryotic 
organisms, such as plants.

In their recent publication, a research 
team led by Jozef Šamaj from the Cen-
tre of the Region Haná for Biotechnolog-
ical and Agricultural Research (CRH), 
Palacký University in Olomouc, Czech Re-
public, has looked into plant MAPKs 
in the context of salt stress as experi-
enced by plants through soil salinity, 
for instance (J Exp Bot, 65(9):2335-
50). The focus of this study is SIMK, 
the Stress Induced Mitogen activated 
protein Kinase, that specifically kicks 
in when a plant is faced with salinity-
triggered stress, and its activator, the 
SIMK Kinase (SIMKK). Medicago sati-
va (alfalfa) and Arabidopsis thaliana 
plants were the subjects in these ex-
periments.

Massive relocation
Lab Times caught up with Šamaj 

to understand salt stress in plants. “In 
general, spatial and temporal dynam-
ics and relocation of activated MAPKs 
in intact plants are very poorly under-
stood. Therefore, we focused on this 
aspect by characterising the M. sativa 
stress-induced SIMKK-SIMK module 
after activation by salt stress. Both in 
transient assays and in plants, non-ac-
tive SIMKK and SIMK co-localised primari-
ly in the nucleus and less in the cytoplasm; 
while after salt stress activation [250mM 
NaCl in the culture medium], both of them 
massively relocated to cytoplasmic com-

partments. This was substantiated by bio-
chemical studies with immunokinase as-
says and with a phospho-specific SIMK an-
tibody,” explains Šamaj. 

More experiments followed; this time 
on developing plants. Šamaj and Co. over-
expressed SIMKK tagged with YFP in Arabi-
dopsis seedlings. They observed that SIMKK 
overexpression induced overactivation of 
endogeneous MPK3 and MPK6 kinases after 
salt treatment. “Most importantly,” Šamaj 
adds, “Such seedlings were salt insensitive 
during seed germination but they exhibited 
higher sensitivity against salt stress during 
early seedling growth.” 

Wondering why these young plants, 
overexpressing SIMKK, were all of a sud-
den so salt sensitive, the team decided to 

answer their question through differential 
proteomics. The most likely cause, they con-
cluded, is the deregulation of proteins such 
as catalase, peroxiredoxin, glutathione S-
transferase, nucleoside diphosphate kinase 

1, endoplasmic reticulum luminal-binding 
protein 2 and plasma membrane aquapor-
ins. “These proteins are directly or indi-
rectly involved in salt stress responses of 
plants,” Šamaj explains. Catalase and per-
oxiredoxin are, for instance, involved in 
salt-induced oxidative stress (hydrogen 
peroxide detoxification), while Aquaporin 
PIP2 is in charge of water transport across 
the plasma membrane. 

Jozef Šamaj points out another impor-
tant discovery, “A significant finding is that 
MAPKs in intact plants can behave differ-
ently in comparison to suspension cultures 
– they stay activated longer – and that over-
expression of heterologous SIMKK can in-
duce activation of endogenous MAPKs in 
Arabidopsis, which leads to proteome re-
programming and to the altered salt re-
sponses.”

Challenges superbly mastered
This elegant study has been five years in 

the making. Šamaj reminisces, “We worked 
on this paper for about two years in Vien-
na and for three years in Olomouc. Initial 
studies in Vienna were supplemented in Ol-
omouc, with new, cell biological, biochem-
ical, proteomic and physiological experi-
ments and analyses. The greatest challenge 
was to develop reliable methods, showing 
consistent results with both co-immuno-
localisation and with GFP technology on 
activity-dependent relocation of SIMK af-
ter salt stress. It is not an easy task, since 
MAPKs and their activators are activated 
and relocated very easily and swiftly dur-
ing sample preparation or bioimaging. The 
next big challenge was to convince review-
ers why it was worth following MAPKs in 
a non-model plant, M. sativa, rather than 
being restricted to the genetically tracta-
ble but agriculturally useless Arabidopsis.” 

Šamaj began his scientific journey at the 
Comenius University in Bratislava, Slova-
kia, where he, his wife and Miroslav Ovečka 
(the first author on this paper) met as bio-
logy students. “There was a strong plant 

In between stressed Medicago (left) and Arabidop-
sis plants (right): Jozef  Samaj (2nd row, centre), Mi-
roslav Ovecka (2nd row, right) and the rest of the 
team looking rather relaxed. 
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cytology group led by Milan Bobák at the 
Faculty of Natural Sciences with very good 
equipment for electron microscopy and a 
positive attitude towards dedicated stu-
dents. This allowed the three of us to gain 
a first idea on plant cell structure, while in-
troducing us to the workflow and the pains 
of scientific research,” he recounts.

A momentous reunion
He followed this up with a PhD and 

three postdoc posts that took him to Tou-
louse, Bonn and Vienna. In the laborato-
ry of Heribert Hirt at the Vienna Biocenter 
he was reunited with Ovečka. Šamaj nar-
rates, “We were interested in MAPKs in M. 
sativa and established long-term collabora-
tions with Heribert Hirt, a leading expert in 
plant MAPK research and with Irene Licht-
scheidl, a leading expert in subcellular im-
aging. We published a collaborative paper 
on the function and developmentally-regu-
lated localisation of SIMK in M. sativa root 
hairs in 2002 (EMBO J, 21(13):3296-306). 
It was the first study showing that the de-
velopmental role of MAPKs in plants relates 
to subcellular MAPK activities, other than 
transcriptional transactivation. However, 
it was still not clear how SIMK and SIMKK 
behave in intact plants at the cellular level 
under stress conditions.” 

Soon after, he habilitated at the Univer-
sity of Bonn, Germany and established his 
own research group. “Our DFG [German 
Research Foundation] grant project was 
evaluated as exceptionally successful and 
yielded three high-ranking publications on 
developmental and cellular roles of MAPKs 
in Arabidopsis,” says Šamaj about his ear-
ly days.

Thereafter, he established his current 
research group at the CRH in Olomouc. 
“Ovečka joined us as senior researcher 
and I renewed our old collaborations with 
Hirt and Lichtscheidl. The establishment 
of a new laboratory in Olomouc opened 
new possibilities to continue our work on 
stress-related functions of SIMKK and SIMK 
in plants, with fresh ideas, improved tools 
and the implementation of proteomic anal-
yses,” he says. 

To facilitate further research in this 
field, Šamaj has recently co-edited a book 
on protocols to integrate MAPK localisation 
and activity in plants (Plant MAP Kinases: 
Methods and Protocols, Springer 2014). 
“Furthermore, we continue our work on 
developmental and stress-related functions 
of MAPK pathways in Arabidopsis. Just re-
cently, we published a paper in New Phytol-
ogist (203(4):1175-93) on YODA (MAPK-

KK4) and downstream MPK6, which regu-
late cell division orientations and root pat-
terning during post-embryonic root devel-
opment,” he adds. 

The team is gearing up for some exciting 
research in the near future. Šamaj reveals, 
“Miroslav Ovečka and our students are vig-
orously working on the implementation of 
new methods, such as light sheet microsco-
py, to image plants in near environmental 
conditions which should prevent pre-ma-
ture MAPK activation. We are supplement-
ing this approach with physical, high pres-
sure freeze fixation of plant probes for elec-
tron microscopy. We have an ongoing col-
laboration with Gerd Hause in Halle, Ger-
many, and Irene Lichtscheidl in Vienna. We 
are also interested in MAPK signalling to 
microtubules. Recently, we published the 
first dynamic study on cortical microtubules 
using super resolution, structured illumi-
nation microscopy in plants, showing over-
bundled and less dynamic microtubules in 
the Arabidopsis mpk4 mutant” (Plant Phys-
iol, 165(1):129-48).

Sports and walks to relax
The group has been focussing on both 

biotechnological and agricultural research, 
and would like to transfer the knowledge on 
MAPKs, gained from the model organism 
Arabidopsis, to crops such as M.  sativa (al-
falfa) and Hordeum vulgare (barley). Šamaj 
shares, “Work on crops is well in progress 
and we have already identified both  alfalfa 
and barley transgenic lines with changed 
profiles in MAPK abundance and activity. 
Phenotypes of these plants as well as their 
responses to different abiotic and  biotic 
stresses will be tested in the near future. 
The long-term goal will be to use some of 
these plant lines with desirable traits in the 
future breeding and biotechnology pro-
grammes supported by CRH.”

When not unearthing the secrets of 
MAPKs in plants, Šamaj likes to spend his 
time outdoors with family and friends. “I 
like to go dancing with my wife, play ten-
nis, floorball and football with our two sons 
Matej and Tomáš and play volleyball togeth-
er with my colleagues. I like to relax in the 
garden and enjoy long walks with our dog, 
a beagle called Jack. I also like our fami-
ly holidays on the Italian coast and Croa-
tia, and trips to interesting places: cities, 
mountains and countryside,” he shares. 
Let’s hope these activities help to relieve 
Šamaj of his own stressful life as a modern 
researcher, clearing the mind to conscien-
tiously continue world-class plant research. 

Latika Bhonsle
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Coming from a Physics background 
and interested in the nanoworld, 
Sander Tans moved his eyes to Bio-

logy when he realised that there he could 
find a much better nanotechnology. “Many 
things in Biology are self-organised and 
small, and I was amazed by all the func-
tionality at this small scale,” he affirms. Af-
ter a postdoc at Berkeley, he went back to 
the Netherlands in 2001, where he started 
his own research group, focusing on single 
molecule questions, a topic he had start-
ed to tackle during his postdoc. Since then, 
he became a group leader in Amsterdam at 
the Institute for Atomic and Molecu-
lar Physics (AMOLF), which is part of 
the Dutch Foundation for Fundamen-
tal Research on Matter (FOM). 

But as he established his research 
group, he also thought about a new 
question he wanted to address: the 
evolution of gene regulation in bacte-
ria, a theme that eventually drew him 
into many other bio logical matters. 
Tans describes the first years in his 
lab, approaching this new topic, as 
quite naïve. He realised that the ques-
tions he had in mind were not as fea-
sible as he initially thought but still 
he found them fascinating. Moreo-
ver, he and his lab colleagues became aware 
that, in fact, some of the most basic ques-
tions had not yet been addressed. 

Stamina or freedom needed
This pattern has repeated itself along 

his scientific career and Tans recognises 
that getting into a new field often takes a lot 
of energy: “You either need stamina, some-
thing that is already working or the free-
dom and possibility to build your project 
over multiple years, because it really takes 
more than an average PhD length.” 

Maybe it was a mixture of stamina, free-
dom of work and other ingredients that 

eventually, in the last decade, got Tans in-
terested in studying the implications of sto-
chastic gene expression of individual cells 
in a bacterial population. This was in a time 
when scientists were developing a lot of 
new methods to study single cells. The old 
idea of portraying clonal bacteria as boring 
groups of identical cells had already been 
challenged. 

“In many cases one cannot understand 
the behaviour of the population without 
knowing how individual cells act,” affirms 
Daniel Kiviet, one of the first authors of the 
group’s latest paper (Nature, 2014 Sep 3, 

Epub ahead of print) and former PhD stu-
dent in Tans’ group. This has been shown to 
be particularly relevant in gene regulation 
and metabolic reactions. There is an inher-
ent molecular stochasticity in these process-
es as the interaction dynamics of molecules 
(RNA, DNA, enzymes) is not identical in all 
cells, even if they are clonal and share the 
same microenvironment. 

Coffee break discussions 
When Tans and colleagues read about 

these ideas, it aroused their curiosity. 
“What does this stochasticity mean? Does 
it play a role in evolution? Could it be rel-

evant to fitness?”, they discussed over cof-
fee. As they read and asked more, they re-
alised that the most basic questions hadn’t 
yet been addressed. 

The first question was simple: “Can fluc-
tuations in the expression of a gene reach 
the macroscopic level of growth – elonga-
tion – of a cell?” Both Tans and Kiviet con-
fess that they did not know what to expect. 
“I thought that in some conditions it should. 
But at the same time, many people were 
sceptical and in some moments we were 
sceptical, too. Growth is such a macroscopic 
thing: cells are quite big compared to mol-

ecules and there are so many factors 
involved!” Tans observes. 

For finding an answer, they de-
cided to develop an experiment us-
ing the lac operon system, which is 
involved in the import and catabo-
lism of lactose. In the absence of lac-
tose, the expression of this operon is 
repressed. When lactose is available, 
its genes are expressed and lactose is 
imported and degraded. In this nat-
ural system, both the operon regu-
lation and metabolism are linked, so 
Tans and colleagues built an alterna-
tive system to decouple both factors. 
This was done by using two synthetic 

sugars: ‘lactulose’, which is imported and 
catabolised by the operon but does not in-
duce its expression, and ‘IPTG’, which in 
contrast triggers the expression of the lac 
enzymes but it is not imported nor catabo-
lised by them. 

Can noise affect growth?
Using this experimental system, they 

grew E. coli bacterial microcolonies, which 
means that a low number of cells are spread 
on a small gel pad, allowing single cells 
to start a colony. Time-lapse microscopy 
helped the scientists to study the colonies’ 
growth. When Tans and Kiviet grew these 

By looking at the individuals of clonal bacterial populations, Sander Tans and his colleagues found that stochas-
tic fluctuations in the expression of a single gene involved in metabolism have an effect on how fast the cell elon-

gates and vice versa.

Biophysics in Amsterdam, The Netherlands

Noisy Metabolism

Microcolony in the Tans lab: 
Sander Tans (3rd from left)
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colonies in different concentrations of IPTG 
and measured the growth rate of each cell 
in the population, they found that even 
though all cells were clonal, some of them 
grew faster than others. 

Surprised by their finding, they wanted 
to explore whether these cell-to-cell fluctu-
ations could be traced back to ‘noise’ in the 
expression of the lac enzymes. By using flu-
orescent reporters for the expression of the 
lac proteins, they found that there was in-
deed a positive correlation between fluctua-
tions in gene expression and fluctuations in 
growth rate, i.e. those cells expressing high-
er levels of lac enzymes were also growing 
faster. But is expression affecting growth 
rate or is growth affecting gene expression?

The initial question was whether fluctu-
ations in the expression of a gene could af-
fect the increase of a cell’s biomass. For this, 
one would expect to first see a fluctuation 
in gene expression that correlates with a 
subsequent fluctuation in growth. This tim-

ing relation was, indeed, observed at low 
and intermediate levels of IPTG. Tans and 
colleagues were excited to find this effect 
and answered their own question: noise in a 
gene can indeed create noise in growth! But 
as they were analysing their results, they 
found another surprising relation, one that 
they were not expecting, at all. 

Strange at first
At high levels of IPTG, the positive rela-

tion between both factors had the opposite 
timing: fluctuations in gene expression suc-
ceeded equivalent fluctuations in growth 
– noise in growth had propagated back to 

gene/protein expression. “It was really a 
surprise but actually, in retrospect, it’s not 
so strange. If one assumes that the metab-
olism of a cell is more efficient at some mo-
ments, then also gene expression is affect-
ed by this in a certain way,” Tans explains. 

By developing a stochastic model to ex-
plain these results, a task mainly accom-
plished by the other first author of the pa-
per, Philippe Nghe, they fragmented the 
system into different noise transmission 
modes. Fitting the data helped explain the 
different noise transmissions observed and 
suggested that, although the growth-to-ex-
pression fluctuations were mainly observed 
at high levels of IPTG, this noise is common 
to all the conditions tested but masked by 
the opposite noise transmission measured 
in lower concentrations of IPTG. 

The team further developed a series of 
control experiments, to test the model and 
to see whether propagation of noise from 
gene expression to growth occurred under 
physiological-relevant conditions. One of 
these experiments involved observing the 
expression of the lac operon when bacteria 
are grown on glucose. Their model predicts 
that fluctuations in the expression should 
not correlate with fluctuations in growth 
in this scenario, as cells are not depending 
on lactose anymore; their experimental re-
sults confirmed this.

Opening more doors 
Tans affirms that he is very excited 

about this new idea of understanding me-
tabolism as another source of phenotypic 
heterogeneity, opening the door to a new 
bunch of questions, e.g. how do bacteria 
manage noise, how do they maintain ho-
meostasis? Kiviet also mentions that these 
results have helped him realise that metab-
olism is not constant, “I wonder what the 
consequences of that are,” he asks, “Does it 
ever have a benefit?”

Meanwhile, Sander Tans plans to con-
tinue answering new exciting questions in 
his lab in Amsterdam. He believes the coun-
try has a good environment for doing re-
search and that one can have a lot of inde-
pendence without continuously having to 
justify one’s questions and interests. He also 
believes that there are few political factors 
involved and that success does not depend 
on who you are friends with, adding that 
“there is an open competition in the Neth-
erlands”. Hopefully, this research freedom 
and his curiosity will allow his lab to con-
tinue venturing into new waters. 

Alejandra Manjarrez

Not all bacterial clones are the same. Molec-
ular fluctuations are visualised in colour, and 
growth is detected as variations in cell size.
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Dermatology
Germany has a particularly long tradition in 
dermatology research. And our publication 
analysis is proof. The country leads both na-
tions and most-cited authors ranking. 

“To have a thick skin”, “by the skin of one’s teeth”, “to 
be scared out of one’s skin” – our protective barrier 
against the outside world has made itself comfortable 

in our everyday parlance. And that’s no big surprise. The largest 
organ of our body is also the most visible one. Made up of three 
primary layers – epidermis, dermis and subcutaneous tissue – 
skin is also an important factor in a person’s physical attractive-
ness. And here we enter the realm of poetry. 

Aside from the heart (typically not because of its physiolog-
ical function), the skin is perhaps the most sung/written about 
human organ. Recently, British dermatologists even blamed Wil-
liam Shakespeare as being responsible for our negative attitude 
towards impure skin. “Rat-infested with open sewers, overcrowd-
ing and sexual promiscuity, Elizabethan London was a melting 
pot for diseases such as plague, syphilis and smallpox. Tell-tale 
cutaneous signs heightened the fear of contagion (…) Shake-
speare was no stranger to insults derived from skin troubles. (…) 
Rhinophyma [a large, red-coloured nose] seems to have trig-
gered Shakespeare’s sense of humour, likening the resultant ery-
thema to the glow of a lantern: ‘thou art a perpetual triumph, an 
everlasting bonfire night. Thou hast saved me a thousand marks 
in links and torches’ (Henry IV). While infective lesions such as 
boils, carbuncles and pox were often used as curses and insult,” 
write Catriona Wootton, Queen’s Medical Centre, Nottingham, 
and colleagues in the British Journal of Dermatology, adding that 
“Shakespeare uses these negative undertones to his advantage, 
employing physical idiosyncrasies in his characters to signify foi-
bles in their behaviour.”

Germany – The country of dermatologists
Obviously, over the next 500 years, hygiene and sanitation 

improved and many infectious skin diseases disappeared. But 
enough remained or has newly emerged to keep European der-
matologists busy, also in the 21st century. Our publication analysis 
“Dermatology” gives you an idea of the hot spots, the hottest top-
ics and the most-cited authors of skin research in Europe between 
2005 and 2011.

Let’s begin, as usual, with the “places to be” for any ambi-
tious dermatologist. For our country ranking, we, once again, re-
lied on the so-called “expert journals”, as defined by the Web of 
Science database. The resulting list for European countries re-
vealed a very clear leader. With almost twice as many citations 
(and even more papers) than runner-up, England, Germany is ap-
parently not only the “country of poets and thinkers” but also the 
country of dermatologists. France and Italy follow in 3rd and 4th 

place. Looking at the citations per article ratio, one country that 
didn’t even make the cut for our top 20 nations scored particular-
ly well. Researchers working in Iceland – 25th according to total 
citations – submitted only 25 articles, reviews or proceedings pa-
pers to dermatology expert journals but those few papers gath-
ered more than 600 citations, resulting in a citations per article 
ratio of 24.3. Also doing well in this category are Scotland (18.7), 
Wales (17.8) and Denmark (17.4). Internationally, European der-
matologists wrote more articles and collected more citations than 
their US-American colleagues but, still, US dermatologists re-
ceived more citations per article (13.2 vs 10.7) than their Europe-
an peers. 

Melanoma papers excluded
Next, let’s have a look at the discipline’s most-cited papers, 

presumably reflecting the hottest topics in dermatology research 
between 2005 and 2011. Well, in this case, it didn’t work out 
quite as imagined. Did you begin to wonder why there is no pa-
per on melanoma research among the top five? There’s a simple 
reason. Although some of our most-cited authors, including Caro-
line Robert (2nd), Dirk Schadendorf (3rd) and Céleste Lebbé (7th), 
contributed to the would-be top two papers “Improved Survival 
with Ipilimumab in Patients with Metastatic Melanoma” (N Engl 
J Med, 363(8):711-23, over 1,700 citations) and “Improved Sur-
vival with Vemurafenib in Melanoma with BRAF V600E Muta-
tion” (N Engl J Med, 364(26):2507-16, over 1,500 citations), the 
reprint addresses are in the USA and therefore excluded from our 
analysis. Thus, our top paper spotlight is on other, not less impor-
tant-to-study, skin disorders like cutaneous lymphoma (a cancer 
of lymphocytes that leads to itchy and thickened patches of skin 
and tumour formation), dermatitis (an inflammation of the skin, 
often triggered by contact with certain metals like nickel, gold or 
chromium) and psoriasis (a sometimes painful condition of scaly, 
dry patches of skin, caused by hyperproliferation of epidermal ke-
ratinocytes). 

Which brings us to our most-cited dermatologists in Europe, 
who published articles, reviews or proceedings papers between 
2005 and 2011. Before we go into detail, a quick word about our 
inclusion/exclusion criteria, especially concerning melanoma re-
searchers. To make it into our top 30 most-cited researchers list, 
scientists must have published a significant amount of papers in 
dermatology expert journals. To be more specific, we defined 
that when “Dermatology” appeared as one of the top three re-
search areas of a given scientist in the Web of Science database, he 
or she can pass off as a “born-and-bred” dermatologist. 
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Country Citations Cit./Art.Articles

Articles appearing between 2005 and 2011 in ‘Dermatology’ 
journals as listed by SCImago and Thomson Reuters’ Web of Sci-
ence. The citation numbers are accurate as of May 2014. A coun-
try’s figures are derived from articles, where at least one author 
working in the respective European nation is included in the au-
thors’ list. Israel is included because it is a member of many Eu-
ropean research organisations and programmes (EMBO, FP7 of 
the EU...).

Europe...

Europe

USA
Japan
Canada
Australia
China
South Korea

203,499

148,932
27,944
15,130
13,885

9,743
9,611

18,953

11,279
2,867
1,024
1,021
1,255
1,493

10.7

13.2
9.8

14.8
13.6

7.8
6.4

Cit./Art.Articles

... and the World

Germany
England
France
Italy
Netherlands
Switzerland
Spain
Denmark
Sweden
Austria
Belgium
Turkey
Scotland
Israel
Wales
Ireland
Poland
Greece
Finland
Norway

4,785
2,387
2,708
2,016
1,029

747
1,201

654
658
704
528

1,406
342
483
241
234
630
361
218
156

13.0
13.7
10.5
12.0
15.8
17.0
9.9

17.4
16.0
14.6
14.9

5.6
18.7
11.5
17.8
16.6

6.1
9.6

15.6
15.9

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Kathleen Gransalke

Citations

62,355
32,755
28,555
24,151
16,260
12,715
11,851
11,396
10,492
10,301

7,880
7,857
6,402
5,566
4,284
3,879
3,870
3,453
3,393
2,484

Now, looking at the researcher’s affiliations, we have had to 
shake our head in astonishment quite a few times. Half of our 
most-cited researchers (in numbers: 15 of 30!) are employed at 
institutes in Germany. But this was not the only surprise. All three 
top dermatologists from France are women. And they did amaz-
ingly well: Caroline Robert came in at second place, and with Cé-
leste Lebbé (7th), there’s another French female scientist among 
the top 10. By comparison, no single French researcher man-
aged to snatch a top 30 spot in our previous dermatology publi-
cation analysis from 2008. Also, the three Austrian top derma-
tologists have one thing in common: they all work or worked at 
the University of Graz. At the other end of the spectrum, UK der-
matologists must make up their leeway, it seems. Only three (one 
in Scotland, two in England) were able to collect the necessary 
amount of citations. 

So, what are the favourite topics of our distinguished circle of 
highly-cited “skin doctors”? They are mostly related to diseases of 
the skin, of course. In particular, to cancers of the skin (melano-
ma and cutaneous lymphoma) and (allergic) inflammation of the 
skin (dermatitis). Focussing on the black cancer are, for instance, 
Caroline Robert (2nd), Dirk Schadendorf (3rd), Claus Garbe (5th), 
Axel Hauschild (12th), Brigitte Dreno (19th) and Jürgen Beck-
er (26th), who is also interested in Merkel cell carcinoma. Study-
ing cutaneous lymphomas is high on the agenda of our number 
one dermatologist, Wolfram Sterry (1st), at the Charité in Berlin. 
Berlin is, incidentally, also the cradle of dermatopathology, with 
Gustav Simon (1810-1857), professor at the Charité, publishing 
the first textbook “Die Hautkrankheiten durch anatomische Un-
tersuchungen erläutert” (“Skin diseases elucidated by anatom-
ic investigation”) of the new discipline. Lymphomas aren’t Ster-
ry’s only area of expertise. In other experiments, together with 
Jürgen Lademann (18th), he tested whether the porcine snout is a 
good in vitro model for human lips (Exp Dermatol, 14(2):96-102). 
Their answer: yes, it is. Cancers involving the skin is also of inter-
est to Reinhard Dummer (4th) and Rein Willemze (14th).

Most researched: cancers of the skin and dermatitis
Dermatitis is the second big field of research for our top 30 

dermatologists. W. H. Irwin McLean (8th), Johannes Ring (9th), 
Thomas Bieber (16th), Alan Irvine (17th) and Natalja Novak (28th) 
spend some of their precious research time understanding this 
disease. Similar to atopic dermatitis, another skin disorder, ich-
thyosis vulgaris, is also believed to be caused by a mutation in the 
filaggrin gene (Nat Genet, 39, 650-4). McLean and Irvine are also 
on this case. 

A few researchers opted in their research for less ‘popular’ 
dermatological topics. Sabine Werner (22nd), for instance, studies 
the parallels between wound healing and cancer, Marcus Maurer 
(29th) urticaria (hives) and Ralf Paus (6th) hair disorders and skin 
stem cells. Paus might be familiar to some of you, following the 
Silvia Bulfone-Paus case three years ago. 

In the 16th century still waved aside as the outer envelope 
that holds everything together, skin has since increasingly be-
come acknowledged for what it really is: our protection, our con-
tact, our business card to the outside world. Not surprisingly, skin 
care products for body, hand and sun care as well as anti-aging 
and anti-wrinkle creams are one of the cosmetics industry’s big-
gest blockbusters. A recent report by Research and Markets fore-
casts revenue of $102.3 billion (approx. €80 bn) in 2018. If only 
the same amount of money would be invested into dermatology 
research...
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62
47
91

100
97
55
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Most Cited Authors...

Wolfram Sterry, Dermatol Venerol Allergol, Charité Berlin
Caroline Robert, Dermatol, Inst Gustave Roussy, Villejuif
Dirk Schadendorf, Dermatol Venerol Allergol, Univ Essen
Reinhard Dummer, Dermatol, Univ Zürich
Claus Garbe, Dermatol Oncol, Univ Tübingen
Ralf Paus, Dermatol, Univ Lübeck
Céleste Lebbé, Oncodermatol, Saint Louis Univ Hosp, Paris
W. H. Irwin McLean, Dermatol & Genet Med, Univ Dundee
Johannes Ring, Tech Univ München, emerit
Christopher E. M. Griffiths, Dermatol Ctr, Univ Manchester
Torsten Zuberbier, Dermatol Allergy, Allergy-Ctr, Charité, Berlin
Axel Hauschild, Dermatol Oncol, Univ Kiel
Frank O. Nestle, St Johns Inst Dermatol, King’s Coll London
Rein Willemze, Dermatol, Leiden Univ Med Ctr
Heidrun Behrendt, Environm Dermatol Allergy, Tech Univ, Munich
Thomas Bieber, Dermatol, Univ Bonn
Alan D. Irvine, Clin Med, Trinity Coll Dublin
Jürgen Lademann, Dermatol Venerol Allergol, Charité Berlin
Brigitte Dreno, Dermatol, Univ Nantes
Thomas Ruzicka, Dermatol & Allerg, LMU Munich
Thomas A. Luger, Dermatol, Univ Münster
Sabine Werner, Cell Biol, ETH Zürich
Alessandro Testori, European Inst Oncol, Milan
Lorenzo Cerroni, Dermatol, Medical Univ Graz
Helmut Kerl, Univ Graz, emerit
Jürgen C. Becker, Gen Dermatol, Med Univ Graz (now: UK Essen)
Michael Detmar, Pharmaceut Sci, ETH Zürich
Natalija Novak, Dermatol Allergol, Univ Bonn
Marcus Maurer, Dermatol Allergy, Charite Berlin
Bernhard Homey, Dermatol, Univ Düsseldorf

... and Papers

Cit-
ations

Art-
icles

Publication Analysis 2005-2011 – Dermatology

Citations

1,383 

915

496

449

435

 Citations of articles published between 2005 and 2011 
were recorded up until May 2014 using the Web of Sci-

ence database from Thomson Reuters. The “most-cited pa-
pers” had correspondence addresses in Europe or Israel.  

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

Wolfram Sterry (1.) Caroline Robert (2.)

Céleste Lebbé (7.) Irwin McLean (8.)

Frank Nestle (13.)

Jürgen Becker (26.)

1. Willemze, R; Jaffe, ES; Burg, G [...] Wechsler, J; Whittaker, S; Meijer, CJLM 
WHO-EORTC classification for cutaneous lymphomas.
BLOOD 105(10):3768-3785 MAY 15 2005
2. Palmer, CNA; Irvine, AD; Terron-Kwiatkowski, A [...] Bisgaard, H; Mukhopadhyay, S; McLean, WHI
Common loss-of-function variants of the epidermal barrier protein filaggrin are a major predisposing factor for atopic dermatitis.
NATURE GENETICS 38(4):441-446 APR 2006 
3. Nestle, FO; Kaplan, DH; Barker, J 
Mechanisms of Disease: Psoriasis.
NEW ENGLAND JOURNAL OF MEDICINE 361(5):496-509 JUL 30 2009
4. Reich, K; Nestle, FO; Papp, K [...] Li, S; Dooley, LT; Griffiths, CEM
Infliximab induction and maintenance therapy for moderate-to-severe psoriasis: a phase III, multicentre, double-blind trial.
LANCET 366(9494):1367-1374 OCT 15 2005
5. Bieber, T
Mechanisms of disease: Atopic dermatitis.
NEW ENGLAND JOURNAL OF MEDICINE 358(14):1483-1494 APR 3 2008 

Rein Willemze (14.)

Sabine Werner (22.)
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As we write this in mid-August, Na-
ture has already retracted seven pa-
pers in 2014. That’s not yet a record 

– for that, you’d have to go back to 2003’s 
ten retractions, in the midst of the Jan Hen-
drik Schön fiasco – but if you add up all of 
the citations to those seven papers, the fig-
ure is in excess of 500.

That’s an average of more than 70 cita-
tions per paper. What effect would remov-
ing those citations from calculations of Na-
ture’s impact factor – currently 42 – have?

Science would lose 197 
citations based on this year’s 
two retractions. And Cell 
would lose 315 citations to 
two now-retracted papers.

In other words, what if 
journals were penalised for 
retractions, putting their 
money where their mouth 
is when they talk about how 
good their peer review is? 
Clearly, if a paper is retract-
ed, no matter what excus-
es journals make, peer re-
view didn’t work as well as 
it could have.

Levelling the playing field
There’s evidence, in fact, that Cell, Na-

ture and Science would suffer the most from 
such penalties, since journals with high im-
pact factors tend to have higher rates of re-
traction, as Arturo Casadevall and Ferric 
Fang showed in a 2011 paper in Infection 
and Immunity. (The New England Journal 
of Medicine had the highest rate of all and 
also the highest impact factor.)

Perhaps a retraction penalty could even 
start to level the impact factor playing field. 
This is, to be fair, a bit of a thought experi-
ment. Given how impact factors are calcu-
lated – based on citations over the previous 
two years – it’s unclear just how this kind of 
penalty would affect the metric in real time. 
More likely, given the age of some of the pa-
pers being retracted today, there would be 
adjustments to older impact factors, rath-
er than the most recent ones that journals 
usually trumpet.

The impact factor, say many scientists, 
is overused anyway. And just as any metric 

can be gamed, a retraction penalty could 
easily discourage retractions, which are al-
ready too difficult to obtain from some stub-
born journals. 

But that opens the door to thinking 
about ways to encourage transparent cor-
rections of the scientific record, including 
retractions. Think of the incentives as repu-
tation points, rather than impact factor ad-
justments. What if journals earned impact 
reputation points for clear retraction notic-
es? What if they earned similar points for 

responding quickly to ques-
tions about papers they’d 
published, instead of drag-
ging their feet?

Building reputation 
Journals might also get 

points for raising awareness 
of their retractions, in the 
hope that authors wouldn’t 
continue to cite such papers 
as if they’d never been with-
drawn – an alarming phe-
nomenon that John Budd 
and colleagues have quanti-
fied and that seems to echo 
the 1930s U.S. Works Pro-
gress Administration em-

ployees, being paid to build something that 
another crew is paid to tear down. After all, 
if those citations don’t count toward the im-
pact factor, journals wouldn’t have an in-
centive to let them slide.

Scientists already seem, at least uncon-
sciously, to reward coming clean about hon-
est errors. A study in Scientific Reports last 
year with the same title as this column hint-
ed at that: “These broad citation penalties 
for an author’s body of work come in those 
cases, the large majority, where authors do 
not self-report the problem leading to the 
retraction. By contrast, self-reporting mis-
takes is associated with no citation penal-
ty and possibly positive citation benefits 
among prior work.”

Maybe scientists don’t need metrics to 
do the right thing, after all.

Adam Marcus and Ivan Oransky
(The authors run the blog Retraction 
Watch: http://retractionwatch.com)

What’s behind paper retractions? (24)

Time for a Retraction Penalty?
Journals are happy to boast about their impact factors. What if citations to 
retracted papers were excluded from those calculations?
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Middle East Heyday

Booming biotechnology in  Israel

-wk-

In the midst of a war-like environment between Gaza and Tel Aviv, 
Israeli biotech and biomedical companies are trooping to the stock 
exchange. In July alone, two Israeli newcomers completed their 
successful IPO at Nasdaq Stock Market in New York City, while 
earlier this year, Middle East adventurers like Galmed, Lumenis, 
Mediwound and Macrocure raised more than €200 million in total.

Surely not the last in this line is Bioblast Pharma from Tel Aviv, 
who collected €28 million recently, dedicated to pushing 
forward a number of clinical-stage treatments for rare and 
ultra-rare genetic diseases. The money should enable 
them to complete a Phase 3 trial with their “Cabaletta 
platform” treatment, which, according to Bioblast, has the 
strength to prevent harmful mutant protein aggregation in 
humans. Bioblast’s main activity in this case is the neuromuscular 
disease, OPMD, while three additional drug projects are expected 
to be in Phase 2 no later than in early 2015. 

Led by a woman and founded just two years ago, the Israeli 
company’s success makes European biotech colleagues look 
like fools. Bioblast’s Chief Executive Officer, Dalia Megiddo (see 

p hoto), is a medical doctor by trade, who has served as a man-
ager of several venture capital funds over the last 15 years, as 
well as being the founder of a number of life science companies 
(Alcobra Pharma Ltd. being the most prominent, having raised 
€48 million in two public offerings since May 2013 and increased 
its stock price by 127% since then). 

Incidentally, in the middle of August, another Israeli company, 
Foamix Pharmaceuticals, published plans for raising up to 
€57 million on Wall Street. The company develops foam-
based drugs for treating skin diseases and was brought 
to life in 2003 by two experienced Israeli biotech manag-
ers, Dov Tamarkin and Meir Eini. Financed since then by 
private angel investors, the 20-member Foamix team uses 

existing drugs to develop products with, according to the company, 
“improved convenience, higher compliance and better efficacy” 
that can be applied on the skin as, well, foam. Although they run 
a lot of partnerships with pharmaceutical companies, with drugs 
currently being or having been tested in Phase 1, 2 and 3 trials, 
none of their products has reached the market – yet.
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Winfried Koeppelle

113 years after German neuro-
pathologist Alois Alzhei-
mer found a strange de-

mentia phenomenon (“Über eine eigenar-
tige Erkrankung der Hirnrinde”), the dis-
ease named after him impairs an estimated 
44 million people globally. And although 
Alzheimer’s disease (AD) – while irrevers-
ibly destroying the ability to carry out even 
the simplest tasks of daily living – costs the 
worldwide health systems an inconceiva-
ble €2 trillion every year; there’s no cure for 
it. For decades, the pharmaceutical groups 
have performed dozens of expensive clini-
cal phase III trials with experimental Alz-
heimer drugs. To date, they still haven’t 
achieved any hopeful results. According 
to data delivered by The Cleveland Clinic 
Foundation, 99.6% of clinical trials in AD 
ended in failure between 2002 and 2012. 

Desperate circumstances, however, call 
for desperate measures, and that’s the rea-
son why the Swiss drugmaker, Novartis, 
is now planning a very much earlier ap-
proach: two experimental AD treatments 

are to be tested 
on patients who 
are not yet ill. 
Both drugs, an 
injectable called 
CAD106 and an 
oral enzyme in-
hibitor, are ded-
icated to preventing the formation of am-
yloid proteins, widely considered to be a 
cause in the development of the disease. 
CAD106 is an immunodrug that triggers 
the production of antibodies against amy-
loid. The second medication to be tested 
prevents the cleavage of the amyloid pre-
cursor protein (APP) by the beta-site APP 
cleaving enzyme 1 (BACE1), thus stopping 
the formation of amyloid plaques. 

Genetically high-risk patients wanted
For their “pioneering clinical study in 

Alzheimer’s disease prevention”, the Swiss 
are collaborating with the non-profit organ-
isation, Banner Alzheimer’s Institute (BAI, 
Phoenix/USA). The partners aim to recruit 

more than 1,300 cognitively healthy adults, 
aged 60 to 75, as guinea pigs. Those par-
ticipants must be confirmed as genetical-
ly high-risk patients because of their two 
copies of the APoE4 gene. Two percent of 
the world’s population owns this genet-
ic profile. The participants will get either 
CAD106, the BACE inhibitor or a placebo. 
The trial is to get underway in 2015. 

Novartis/BAI are not alone in their ap-
proach based on a BACE inhibitor. US com-
petitor Merck as well as the Japanese com-
pany Eisai also have similar drugs in clinical 
development, while Roche/Genentech are 
in the Alzheimer race with their amyloid-
fighting antibody crenezumab.

Neurodegeneration: Healthy people as guinea pigs

Breaking New G
A clinical trial could show whether it is possible to 
prevent or delay the development of Alzheimer’s disease. 

round

In Martin Suter’s novel “Small World”, the fictitious 
drug Pom55 clears the increasing haze in the main character’s con-

sciousness. Novartis will need good luck to achieve similar success.

Middle East Heyday
In the midst of a war-like environment between Gaza and Tel Aviv, 
Israeli biotech and biomedical companies are trooping to the stock 

Phoenix/USA). The partners aim to recruit 

Dalia Megiddo
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AbbVie buys Shire for €41 billion

This Year’s Biggest Takeover
It’s the birth of another economic giant. The takeover of Irish-
headquartered biopharmaceutical company, Shire, by its US 
competitor AbbVie, is the biggest industry acquisition so far 
this year, creating a combined enterprise with a market value 
of more than €100 billion (more than major companies like Mc-
Donald’s and Boeing!) With its 30,000 employees, the new cor-
poration will achieve annual sales of €19 billion, catching up 
with number 8 of the world’s biggest pharmaceutical groups, 
AstraZeneca, and even dangerously approaching number 7, 
Johnson&Johnson. 

Producer of the world’s best selling drug
AbbVie originated in January 2013 when the former parent 

group, Abbott Laboratories, separated into two new businesses, 
a medical products company (Abbott) on the one hand and a re-
search-based pharmaceuticals company (AbbVie) on the other. 
Although AbbVie is the producer of the world’s best-selling drug, 
the arthritis treatment Humira (a TNF inhibiting anti-inflam-

matory drug), they will face severe trouble 
in 2016 when the monoclonal antibody 

comes off patent protection. 
Humira had €6.9 billion of sales 

worldwide in 2012, while Shire an-
nually earns around €1 bil-

lion with several psy-
chostimulant phar-

maceutical drugs 
(mainly for treat-
ing ADHD). 
Thus, Shire’s at-
tention deficit 
disorder drugs 
could be an in-
terim buffer to 

prevent Abb Vie’s 
approaching drop 

in sales. 
AbbVie’s manage-

ment had pursued 
Shire for two months 

and finally succeeded 
with their fifth bid. The US 

company plans to reincorporate in Britain, to reduce its tax bur-
den tremendously, from nearly 23 percent in 2013 to 13 percent 
by 2016. According to AbbVie’s present and future chief execu-
tive, Richard Gonzalez, the new pro forma main site would be 
on the small island of Jersey, in the English Channel, while the 
company’s commercial operations would still be run out of Chi-
cago.

Headwind stirs against tax fiddling
However, a considerable headwind is already stirring among 

Washington-based Congress members and Senators alike, who 
are calling for drastic measures to prevent such tax fiddling 
by law. This could thwart the whole takeover, even though a 
merger failure would be expensive for AbbVie: the US compa-
ny would have to pay Shire about €750 million if they decide to 
back out of the deal. Winfried Koeppelle
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Late evening in Bellinzona. Humabs’ core team 
says ‘cheese’, with scientists (anticlockwise), Elisabetta 
Cameroni, Alcide Barberis, Davide Corti, a lab technician, and, 
sitting on the bench, Humabs’ trusty lab robot.
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“The history of our company is in-
teresting”, starts Alcide Barberis 
while driving through town. He 

could have said complicated. Barberis is Di-
rector of Humabs, a biotech company that 
develops antibodies in Bellinzona – the tiny 
20,000-head capital of Ticino, the Italian-
speaking canton of Switzerland. The south-
ern Alps is known for holidays, banks and 
utopian artists but certainly not for biotech.

So it won’t surprise Lab Times readers 
that Humabs was not founded in Bellinzo-
na but in San Francisco, a 15-hour flight 
away. This was in 2004, nine years before 
Barberis joined the company. The scientif-
ic basics, however, did in fact come from 
Bellinzona, from the Institute for Research 
in Biomedicine (IRB), set up just five years 
earlier. There, immunologist Antonio Lan-
zavecchia, Director of the institute since its 
foundation, and his research group had de-
veloped a method for isolating and repro-
ducing antibodies from human blood. They 
were seen as new hope in the fight against 
infectious diseases.

Living with SARS headlines
Lanzavecchia teamed up with American 

biochemist William Rutter, who, after sell-
ing his own company, Chiron, to Novartis in 
2006, invested his multi-million fortune in 
start-up biotech companies. Together, the 
two founded Humabs, with its headquar-
ters in San Francisco and research contract-
ed to the IRB.

It was a good time for infectious disease 
fighters. The SARS-coronavirus had just hit 
the headlines and spread fear around the 
world. Unfortunately, the interest of the 
World Health Organization (WHO) in SARS 
treatments faded as quickly as the head-
lines.

“It’s a pity. They had wonderful antibod-
ies at the time”, muses Barberis, sitting in 
the new Humabs offices a few blocks from 
the IRB. Each room is equipped with at least 
one air conditioner, thanks to the oppres-
sively hot summers in Bellinzona.

It was not the difference in climate be-
tween Bellinzona and San Francisco but the 
geographical distance between the two that 
made things difficult: travelling back and 
forth, as well as dealing with two legal sys-
tems were simply too complicated, Barb-
eris explains. So in 2010, the Humabs head-
quarters moved to the UNESCO world her-
itage site with its three castles at the foot 
of the Alps. 

Moving intellectual property out of the 
USA is not an easy task, despite the inven-
tion being made in Switzerland. “It is pos-
sible, of course, but you will be taxed an es-
timated future value of your invention”, ex-
plains Barberis, “This is money you haven’t 
earned yet.”

To avoid this unnecessary expense, a le-
gal bypass was needed. First, they founded 
Humabs Biomed SA in Switzerland, then es-
tablished Humabs Holding GmbH, owning 
both companies in Switzerland, and then 
US Humabs LLC was closed down. Mission 
accomplished. Today, the company employs 
eleven people, eight of them working in the 
laboratories.

Searching blood samples
The Humabs laboratories, housed in 

a former warehouse, are entered by the 
back. The strong smell of mice betrays the 
hidden IRB animal facility inside. Humabs 
scientists also use it from time to time. The 
laboratories themselves are bog-standard 
biochemistry work stations except for one 
thing: black, metallic stacks for fifty 384-
well plates are standing on plate washers 
and readers. One room under the roof is 
too low for these towering stacks, so they 
have to be placed under openings provided 
by the skylights. Downstairs, a large labo-
ratory robot is able to parallel-pipette the 
plates on a grand scale (see picture on the 
opposite side). 

The Humabs employees screen hun-
dreds of thousands of B-lymphocytes in 
donated blood samples in order to find the 
one producing the best antibody. The com-

pany maintains a blood bank from patients 
that have “fought back a disease” as Bar-
beris puts it politely. Maybe they just sur-
vived a bit longer than others, say, against 
influenza type H5N1 (avian flu).

“Most of the blood donors are anon-
ymous and all sign an informed consent, 
in which they declare that they do not re-
tain property rights to the donated tissue 
and derivatives”, Barberis explains. He 
isn’t willing to reveal how Humabs finds 
the valuable donors. According to the non-
profit organisation Third World Network, 
blood samples of the H5N1-antibody came 
from three young Vietnamese, who gave 
their blood to Oxford University scientists, 
who in turn shared the samples with IRB 
scientists. Barberis isn’t willing to reveal 
how – or whether – his company is able to 
prevent competitors from using the same 
samples. 

The rest of the story isn’t so secret. The 
isolated cells are immortalised with the Ep-
stein-Barr virus, then the cultures are dilut-
ed down to reach monoclonal cell cultures 
in each 50 microlitre well. The antibodies 
get secreted into the supernatant and when 
one of them binds the target to the liking 
of the Humabs researchers, the respective 
gene can be PCRed out of the original cul-
ture. This method for identifying and repro-
ducing antibodies was developed and pat-
ented by the IRB.

Brainy functional assays
The attrition rate of antibodies in clini-

cal trials is lower than for small molecules, 
mainly because adverse reactions to these 
human molecules are rarer than for small 
molecules. “Of course, when antibodies 
are used at high concentration, an immune 
reaction could still take place”, Elisabetta 
Cameroni, senior scientist at Humabs, ad-
mits. 

“We try to find the germline”, Camero-
ni explains. This is after the recombination 
of the gene, but before somatic hypermu-
tation of the antibody gene has set in. 

Fishing for antibodies from disease survivors in Bellinzona, Switzerland

A Complicated Story
Founding a spin-off isn’t easy. Even less so if the mother research institute is young and located in the remote 
south of Switzerland. This is the tale of a flourishing spin-off, Humabs, moving its headquarters across the  
Atlantic and being plagued by a lawsuit.
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The germline is less likely to cause an im-
mune reaction.

Initially, the antibodies are produced in 
B-cells, but later, for the production of high-
er quantities, mammalian cells get trans-
fected. Humabs does not give more details 
about the exact cell line. Usually IgG anti-
bodies are produced, but switching to an-
other type is easy.

But why would Humabs be better at en-
gineering antibodies than dozens of other 
antibody development companies? Apart 
from using natural selection, the fact that 
the antibodies do not need to be human-
ised saves time and avoids uncertain engi-
neering steps. Cameroni also emphasises 
that, “Our brain power goes into developing 
functional assays.” ‘Functional’, is also what 
the director, Barberis, stresses.

“Only two companies are using systems 
that are competitive with ours”, asserts Bar-
beris,  “AIMM Therapeutics from Amster-
dam, The Netherlands, and Theraclone Sci-
ences, based in Seattle, USA.” According to 
him, Humabs is the only one that achieves 
real immortalisation, resulting in high an-
tibody concentrations allowing for multiple 
assays and lowering the risk of false nega-
tives. But Barberis also believes in the ex-
perience of his scientists, “A good recipe is 
not enough, you need a good cook.” That is 
why he is not worried that someone might 
steal the technology.

A rare species: biotechnologists
But qualified biotechnologists are not so 

easy to find in remote Ticino. The Università 
della Svizzera italiana is less than 20 years 
old and is only now about to open a medi-
cal faculty. Even the directors of H umabs 
have changed frequently, tired of feeling 
that they live at the end of the world, Barb-
eris notes. The experienced director and lo-
cal joined Humabs in April 2013 and most 
of his employees are now also from Ticino. 

It is a comfortable situation and improving, 
“The biotech environment has improved for 
the last 10 years.”

Ticino was also the canton that cast the 
highest number of votes against freedom 
of movement with the European Union in 
February. For Barberis, this is due to Ital-
ians from the border region being prepared 
to work for lower salaries than the French 
would be in Geneva or Germans in Basel. 
No problem for Barberis so far, “As long as I 
can hire the best, irrespective of nationali-
ty, I don’t care If I have to announce the job 
offer on the door of my laboratory first.”

Humabs has just recruited two more 
PhD students from Swiss Universities. And 
a new financial director will arrive soon. 

“The former fi-
nancial director 
was working from 
home. This is not 
enough anymore”, 
explains Barberis. 
The financial side 
is good he says but 
“cash positive” is 
the most accurate 
number he wants 
to give about turn-
over. “Too much 
fluctuation”, is his 
excuse for the se-
crecy.

Good business whets ap-
petites. In February 2012 a 
former student of Antonio 
Lanzavecchia at the IRB filed 
a lawsuit against the insti-
tute. According to the Swiss 
Newspaper Neue Zürcher Zei-
tung, she claimed €600,000 
(converted) instead of the 
€130,000 offered for her in-
volvement in developing the 
cytomegalovirus antibody. 
The former student claimed 
that Novartis had not paid 
enough and that in turn the 
IRB was paid too little by 
Humabs. An old, hyped up 
story for Barberis, that has 
done no good to anyone, he 
adds. 

Probably the lawsuit 
was just bad luck. It is a typ-
ical conflict of interest with 
Lanzavecchia being found-
er, shareholder and scien-
tific advisor of a spin-off, 
while also acting as director 
and researcher at a public-

ly funded institute. After having explained 
calmly that the contract between Humabs 
and the IRB is fair, Barberis later retracts his 
quotes for fear of being singled out.

Going clinical?
Together, the IRB and Humabs have 

characterised over 300 human monoclonal 
antibodies against 16 targets (for example 
respiratory syncytial virus and Staphylococ-
cus aureus), of which 6 are outlicensed to 
a pharmaceutical company performing the 
clinical trials. The most developed antibody 
binds cytomegalovirus, which has a nearly 
40 percent mortality rate in newborns and 
adults with a weakened immune system. 
The antibody has reached clinical safety test-
ing (Phase 1). According to media reports, 
Novartis paid more than €7 million (convert-
ed) as an upfront payment. A leak of infor-
mation, as deals with pharmaceutical com-
panies are generally kept confidential.

In any case, Barberis is dreaming about 
conducting clincal trials directly under the 
direction of Humabs. It is a numbers game. 
Barberis makes some quick calculations: 
two billion sales (hypothetically) with five 
percent fees (hypothetically, too) is a lot, 
but a lot less than the two billion. But go-
ing alone also means finding a potent new 
investor.

Maybe the next chapter in an eventful 
history. Florian Fisch
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Davide Corti, an immunologist 
who carried out research in Milan and Bern, 
is Scientific Director of Humabs.

Castelgrande, located on a rocky peak over-
looking Bellinzona valley, is the small town’s 
landmark and an UNESCO World Heritage Site.
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“In a recently published Lab Times article, I was listed as 
a member of a band of ‘toxic editors’ who ‘trivialize hidden 
hazards’ because of secret ‘under-the-table’ payments from 
industry (3/2014, pp. 38-42, “Do Toxic Editors Trivialize Hidden 
Hazards”). According to Lab Times, some of these toxicology 
journal editors, ‘had received research funds from industry as-
sociations, others had served as paid industry consultants or 
advisors’. 

I would like to make the following facts abundantly clear:

1. I have never received money or fa-
vours from the chemical and pharmaceuti-
cal industries. Furthermore, I have never 
served as a paid industry consultant and 
have no undisclosed financial ties to indus-
try. It is not my opinion that cooperation 
projects funded by either the chemical or 
pharmaceutical industry are unethical by 
default. In any case, none of my projects, 
past or present, have been supported by 
these industries. Indeed, my research to 
date has been funded by grants from the 
European Union, the German Federal Minis-
try of Education and Research (BMBF) and 
the German Research Foundation (DFG). 

2. In one of my previous publications Lab Times identi-
fied two consultants and one former employee of a chemical 
company as coauthors (Hengstler et al., Critical evaluation 
of key evidence on the human health hazards of exposure to 
bisphenol A. Crit Rev Toxicol. 2011 Apr;41(4):263-91). 

This publication, however, represents a consensus paper 
of the Advisory Committee of the German Society of Toxicol-
ogy (GT). Its background is clearly explained in the published 
conflict-of-interest section found on pages 265 and 286 of the 
article. The Advisory Committee is elected by the members of the 
GT and consists of representatives from academia, industry and 
administration. The members of the Advisory Committee present, 
discuss and justify the commitee’s activities to other members of 
the society. When diverse scientific viewpoints hamper decision-
making on a particular subject (as explained on page 265 of the 
publication), additional experts are called upon for their input. 
The writing of such a consensus paper is a truly democratic pro-
cess. Therefore, I was bemused to see that Lab Times uses co-
authorship of a consensus paper of an elected scientific society 
advisory committee to contrive a conflict-of-interest.

3. The basic problem of the whole issue – and this was not 
clearly mentioned in the Lab Times article – is that members of 
the European Commission (EC) drafted a framework on chemi-
cals legislation where they proposed to regulate endocrine 
disruptors in a manner similar to genotoxic carcinogens. We, the 
‘toxic editors’, believed this to be a critical mistake, as it would 
counteract a balanced procedure that carefully regulates all 
hazardous chemicals.

It is well known that genotoxic carcinogens induce dam-
age to our DNA. It is also known that a possible consequence 
of such damage is the initiation of a process that may lead to 

cancer. Very small doses may induce the multistep pro-
cess of carcinogenesis. For many genotoxic carcinogens, 
we do not know how many DNA adducts are required to 
cause cancer in humans. Critical doses may be very low 
and consequently, we do not know if safe levels even 
exist. Therefore, genotoxic carcinogens are regulated by 

a so-called ‘a priori default assumption of 
no threshold’, meaning that our exposure to 
genotoxic carcinogens should be reduced 
as much as technically possible, even if this 
costs billions of Euros. 

In practice, the situation remains unsatisfactory and we are 
still exposed to numerous critical genotoxic carcinogens in our 
everyday life.

Back to the current EC draft on endocrine disruptors. A 
major blunder on the part of the EC was their plan to regulate 
endocrine disruptor chemicals with a ‘no threshold assumption’. 
This approach is, in my opinion, simply wrong. Hormones bind 
specific receptors on the surface or within cells. This interac-
tion influences downstream events, such as signal transduction 
networks that may be important for certain cell fate decisions, 
which ultimately determine the health of tissues and organisms. 
By definition, ‘endocrine disruptors’ interfere with the endo-
crine systems, e.g by mimicking or antagonizing a hormone, or 
by inhibiting or stimulating their production. However, 

Letter to the editor

When science becomes fiction. 
A reply to “Do Toxic Editors Trivialize Hidden Hazards?”
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A recent Lab Times article 
highlighting the controversial 
possible risks of endocrine 
disrupting chemicals (EDCs) 
prompted a response from 
German toxicologist, 
Jan Hengstler.
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it is well-established that hormones and endocrine disrupting 
chemicals interact with receptors by rules that can be described 
quantitatively. In other words, we can experimentally identify 
concentrations of endocrine disrupting chemicals that are low 
enough to no longer disturb hormone-receptor interactions. For 
this reason there exist threshold doses of endocrine disrupting 
chemicals, and, importantly, below such thresholds cells or 
organisms are not compromised. This means that, in contrast to 
genotoxic carcinogens, safe exposure levels can be identified.

4. A ‘no-threshold assumption’ for endocrine disruptors is 
not only scientifically wrong, it is also detrimental, as we would 
have to invest enormously into reducing exposure levels to com-
pounds for which harmless ranges can be identified. Further-
more, we would needlessly absorb resources that could be used 
to protect us from chemicals that present a more immediate 
danger. The EU currently produces about 100,000 compounds 
in amounts that exceed one ton per year. For approximately 
30,000 of these compounds, available toxicity data are insuf-
ficient for human risk evaluation. It is indeed important to study 
the toxicity of endocrine disruptors. However, they represent 
only a relatively small fraction of all potentially hazardous chem-
icals. What we need is a strategy that includes the evaluation of 
all compounds to which we are exposed, and not unrealistically 
strict legislation for only a small subset of compounds, leaving 
out the majority of hazardous chemicals.

5. In his exposé, the author of the Lab Times article writes 
with some reproach of the uproar and retaliation following the 
accidental leakage of the EC´s draft proposal (pp. 39-40). 

In my opinion, the response was justified, because of the 
apparent underhandedness of members of the EC who planned 
to draft their one-sided regulations in a back room in Brussels 
where only lobbyists and selected guests have access. As a 
common scientist I would never have had a chance to see the 
draft at a stage where scientific discussion was still possible. 
Therefore, I am grateful to the whistle blower who made this 
public. His/her action has avoided an unsatisfactory situation 
with little chance to discuss and correct obvious errors. 

6. I am afraid that Lab Times underestimates the complex-
ity of the political games played. My firsthand experience arises 
from the reaction of lobby groups after publication of our review 
where we reported that current exposure levels of the general 
population to bisphenol A, a basic compound for the production 
of plastic, does not pose health hazards. 

In Europe, more than a million tons of Bisphenol A is pro-
duced per year. Some companies in the USA have started to 
produce plastic based on compounds other than bisphenol A, 
but their products are more expensive. To sell their bisphenol-A-
free products they would of course profit from a situation where 
products based on bisphenol A are considered hazardous. On 
the other hand, little is known about the toxicity of compounds 
replacing bisphenol A in such products – a problem that seems 
of surprisingly little interest to the media.

7. The Lab Times article contains paragraphs that have been 
copied and pasted from another article. The list of ‘toxic edi-
tors’ on page 41 was already published in the online magazine 
Environmental Health News and the text about myself is an ad 
verbatim copy and paste reproduction. 

8. One of the true authors of the text copied by Lab Times, 
freelance journalist Stéphane Horel, has undisclosed connec-
tions, and possibly financial ties, to a campaign agency named 
Corporate Europe Observatory (CEO), an ‘anti-lobby’ lobbyist 
group in Brussels. Coincidentally, according to CEO’s website, 
one of their aims is to ‘expose corporate lobbying’ and ‘increase 
transparency’. Indeed, it is interesting to note that the idea 
of transparency only seems applicable to scientists and not 
to journalists on their own pay roll. By the way, CEO is funded 
by Jordan-based billionaire, Ayman Jallad, as well as by RH 
S outhern Trust and the Adessium Foundation, reportedly based 
on profits made by Dutch investment bankers.

Let’s summarise: We have multi-millionaire businessmen 
hiding behind foundations with Swiss bank accounts, together 
with bankers supporting lobbyists in Brussels, who pay a free-
lance journalist to publish a black list containing names of Eu-
ropean scientists, which is copied and pasted onto the pages of 
Lab Times. I must leave it to the investigative journalists of Lab 
Times to put the pieces of this exciting puzzle together!

Why did Lab Times uncritically copy and paste a list of 
scientific editors and reproduce false allegations? Why not call 
one of the ‘toxic editors’ to hear their side of the story and focus 
on the actual ongoing scientific debate – an interesting topic 
indeed? Who profits from ongoing campaigns hidden behind 
public trusts and NGOs? So many questions! Finding the an-
swers would require courage and careful research, and would 
guarantee powerful enemies. Blaming a group of scientists is so 
much easier.

It was clear to us – the 18 editors of scientific journals – that 
there would be attempts to compromise our credibility. However, 
everyone who reads our arguments will understand our motiva-
tion. Our article represents a careful and comprehensive analy-
sis. Please read it! Scientifically, the regulation drafted by the 
EC members was not acceptable and it is the duty of an upright 
scientist to express criticism and inform the public.”

Jan Hengstler
Leibniz Research Centre for Working Environment and Hu-

man Factors (IfADo)
Dortmund, Germany

(Editor’s note: Because of its excessive length, we had to 
reduce Jan Hengstler’s letter to the essential points.)
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“The letter by Jan Hengstler is puzzling for several reasons, 
not least because it seems that he has not read my article very 
carefully (point 1). Nowhere in my 4,000-word text is there any 
accusation that he received financial payments from industry. In 
fact, he is mentioned in just three sentences: 

Jan Hengstler is Editor-in-Chief of Archives of Toxicology and 
Director of the Leibniz Research Centre at the Technical University 
of Dortmund. He was the lead author of a 2011 review on Bisphe-
nol A, which concluded that, ‘exposure represents no noteworthy 
risk to the health of the human population, including newborns 
and babies’. It was written with an employee of Bayer AG, the 
leading manufacturer of Bisphenol A and two private consultants.

Alas, the same could not be said of the majority of the 17 
other editors with whom he jointly published the hotly disputed 
‘Dietrich’ editorial (named after the lead author, Daniel Dietrich, 
University of Konstanz), who had undisclosed financial ties to 
industries that may face sales restrictions if the European Com-
mission defines the health risks of Endocrine Disruptor Chemi-
cals (see, for example, the section ‘Experts serving the industry’ 
(p.41) and the text box ‘Toxicology editors – undeclared conflicts 
of interest’ (on p.42).

To get a better understanding of the issues involved, I sug-
gest that readers who have not yet done so could do better than 
Jan Hengstler and actually read my original article (also avail-
able online: www.labtimes-archiv.de/epaper/LT_14_03/index.
html#38).

Why complain to Lab Times? 
It is not clear why Jan Hengstler complained to Lab Times 

in the first place. As he noted (point 7), all of the undeclared 
conflicts of interest that I reported were taken directly from a 
previously published article in Environmental Health News (‘Sci-
ence and conflicts of interest: Ties to industry revealed’), written 
by Stéphane Horel and Brian Bienkowski (23th Sept 2013; www.
environmentalhealthnews.org/ehs/news/2013/eu-conflict). 

I clearly stated that I was reporting these findings and cited 
the Environmental Health News article twice. Perhaps Jan Heng-
stler is unhappy that I reported so many of the numerous unde-
clared conflicts of interest among the 18 editors who signed the 
Dietrich editorial.

Nevertheless, if Jan Hengstler was concerned, why didn’t he 
complain to Environmental Health News (who published back in 
September 2013)? He was clearly aware of their investigation. I 
spoke to the journalist, Stéphane Horel, who confirmed that she 
individually contacted each of the editors for comment about 
her findings. She spoke to Jan Hengstler at length and he is 
quoted in her article, ‘Hengstler said in an interview that he has 

no current ties to 
industry. “I am 
only interested in 
scientific things.”’

Things scientific
Alas, several of Jan Hengstler’s comments suggest that he 

has not kept up with the scientific debate surrounding EDCs. For 
example, in point 5 of his letter, he says that the Dietrich edito-
rial he co-signed was justified as a response to the unpublished 
draft legislation because of the, ‘apparent underhandedness 
of members of the EC who planned to draft their one-sided 
regulations in a back room in Brussels where only lobbyists and 
selected guests have access’. 

In fact, the ongoing scientific debate about EDCs dates back 
to the 1990s and has resulted in several recent reports, e.g. for 
the European Commission (2011) (http://ec.europa.eu/envi-
ronment/chemicals/endocrine/pdf/sota_edc_final_report.pdf), 
the European Environment Agency (2012) (www.eea.europa.
eu/publications/the-impacts-of-endocrine-disrupters), the Eu-
ropean Food Safety Authority (2013) (www.efsa.europa.eu/en/
efsajournal/doc/3132.pdf) and the 260-page State of the Sci-
ence of Endocrine Disrupting Chemicals from the World Health 
Organization and United Nations Environment Programme 
(2012) (http://unep.org/pdf/9789241505031_eng.pdf).

Furthermore, Hengstler is apparently unaware that several 
of the editors with whom he co-signed the Dietrich editorial 
have themselves been called upon as experts in these delibera-
tions. For example, Wolfgang Dekant, professor of toxicology 
at the University of Würzburg and Editor-in-Chief of Toxicology 
Letters has served as an expert for the European Commission 
(EC) since 2000 and was on the EC’s Scientific Committee on 
Emerging and Newly Identified Health Risks until his resignation 
in September 2013. 

Response by Lab Times author, Jeremy Garwood

Reading the article carefully 
avoids misunderstanding.

Lab Times author, 
Jeremy Garwood, 

responds to Jan Hengs-
tler’s critique of the article 

“Do Toxic Editors Trivialise Hidden 
Hazards?” (LT 3/2014).
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Concerning the leak of the EC ‘Defining criteria for endocrine 
disruptors’ draft legislation (point 5) Hengstler starts by describ-
ing it as an ‘accidental leakage’ then says he’s, ‘grateful to the 
whistle blower’. 

Again, it is not certain that he has actually read this draft 
since, contrary to his point 3, there is no mention of ‘genotoxic 
carcinogens’. But for those who wish to be ‘shocked’ by its 
scientific contents, it can be downloaded at www.environmen-
talhealthnews.org/ehs/news/2013/pdf-links/2013.06.11%20
EDC_Recommendation%20Commission%20Draft.pdf.

Scientific response to Dietrich editorial
Hengstler does not comment on the considerable scientific 

protests that were published in response to the Dietrich editorial 
(and its attached open letter, dated 18th June 2013, to Anne 
Glover, the European Commission’s Chief Scientific Advisor). 

Since I do not have the space to comment on these issues, I 
suggest that those who are interested in better understanding why 
the Dietrich editorial is scientifically and politically misleading 
refer to the following articles: ‘Science and policy on endocrine 
disruptors must not be mixed: a reply to a “common sense” in-
tervention by toxicology journal editors’ (by Åke Bergman, Chief 
Editor of the 2012 WHO / UNEP report on EDCs, signed by 41 
researchers in Environmental Health (2013) 12:69), and ‘Policy 
decisions on endocrine disruptors should be based on science 
across disciplines: A response to Dietrich et al.’ (by Andrea Gore, 
Editor-in-Chief of Endocrinology, signed by 20 editors-in-chief of 
endocrinology journals, 28 associate editors, and 56 endocrinol-
ogy researchers, Endocrinology (2013);154:3957). 

Bisphenol-A review
For reaction to the 2011 review on Bisphenol-A that Heng-

stler co-authored with industry employees, one can read ‘New 
BPA report linked to industry. German study says chemical is 
safe’ (by Susanne Rust, California Watch, 27th April 2011).

Jan Hengstler was interviewed about its controversial sci-
entific conclusions. He said, “After careful consideration, we 
came to the conclusion that the recent governmental responses 
of some countries do not have a scientific basis but are politi-
cally motivated.” Other researchers protested that the review 
mis represented science finding that Bisphenol-A had negative 
health effects. For a less industry-oriented review of the endo-
crine disrupting activity of this chemical (and many other com-
mon chemicals) readers can find lots of details in the recent 
public reports cited above.

Unsubstantiated personal attack
Since much of Hengstler’s point 8 is taken up with a per-

sonal attack on the integrity and journalistic independence of 
Stéphane Horel (freelance journalist and documentarian, Paris), 
I asked her to defend herself. This is her reply:

‘In his letter to the editor of Lab Times, Jan Hengstler wrote 
that I have, “undisclosed connections, and possibly financial 
ties, to a campaign agency named Corporate Europe Observa-

tory (CEO), an ‘anti-lobby’ lobbyist group in Brussels”, and 
therefore implies that I would have some hidden agenda. 

I am a freelance journalist – which means that I perform 
freelance work. In September 2013, I published an extensive 
report on the European Food Safety Authority (EFSA)’s inde-
pendence policy together with Corporate Europe Observatory 
(Stéphane Horel and Corporate Europe Observatory. ‘Unhappy 
Meal. The European Food Safety Authority (EFSA)’s independ-
ence problem’. CEO, October 2013. http://corporateeurope.
org/efsa/2013/10/unhappy-meal-european-food-safety-
authoritys-independence-problem). 

My so-called “connection” with CEO could hardly be “un-
disclosed” as my name clearly appears on the report’s second 
page. CEO is a renowned Brussels-based research and cam-
paign group, whose watchdog work on the influence of lobbies 
on EU policy-making is frequently reported in prominent media 
such as the New York Times (Lipton E., Hakim D. Lobbying 
Bonanza as Firms Try to Influence European Union. The New 
York Times, 18th October 2013), Der Spiegel (Kwasniewski N. 
Enge Verbindung zur Industrie: EU-Lebensmittelbehörde wird 
Lobbyisten nicht los. Der Spiegel, 23rd October 2013.) or Le 
Monde (Traynor I. et al. Bruxelles, les lobbies à la manœuvre. 
Le Monde, 7th May 2014). CEO’s accounts are transparent and 
available on line (Corporate Europe Observatory. About CEO. 
http://corporateeurope.org/about-ceo). 

Jan Hengstler also wrote that I was paid by CEO to inves-
tigate the conflicts of interest of the editors who criticised the 
forthcoming regulation of endocrine disruptors by the European 
Commission, and to, “publish a black list containing names of 
European scientists”. 

This statement is simply false. I was not paid by CEO to 
make this investigation. The article (Horel S. and Bienkowski 
B. Special report: Scientists critical of EU chemical policy have 
industry ties. Environmental Health News, 23rd September 
2013. www.environmentalhealthnews.org/ehs/news/2013/
eu-conflict) was published and paid for by Environmental Health 
News, an independent news organisation. 

I can only regret that Jan Hengstler’s assertion that the arti-
cle contained “false allegations” was too vague to be responded 
to. Every single piece of information was precisely documented 
in the article, which was honoured by a Laurel of the Columbia 
Journalism Review (‘When scientists attack.’ Columbia Journal-
ism Review, 3rd October 2013).’

Stéphane Horel (freelance journalist and documentarian, 
Paris).

In summary, Jan Hengstler’s accusations are baseless. I 
must emphasise again that an accurate reading of the relevant 
Lab Times article might have avoided these misunderstandings.”

Jeremy Garwood
Research Scientist/Writer
Strasbourg, France

LT_514 Business.indd   48 03.09.14   15:55



Lab Times5-2014 page 49 Methods

Do you have any useful tips? 
Contact us at:

editors@lab-times.org

Lab Hint 

Modern molecular genetics exper-
iments need a set of sophisticat-
ed tools for manipulating genet-

ic material. These tools need to be quick, 
cheap and versatile. The call for versatili-
ty means that such tools have to be easy to 
insert into just about any workflow, with-
out having to go through tedious optimisa-
tion steps each time you turn them to a new 
use. The call for cheapness means we don’t 
want to have to buy expensive kits. And 
quick means: I want to be able to do sev-
eral steps at once and do them in as short a 
time as is reasonable
 As if to defy this wish-list, practical clon-
ing can often turn out to be expensive, in-
flexible and slow. For sure, there is a bat-
tery of novel and clever ways to adapt clon-
ing strategies, so that they can be plugged 
into just about any workflow. But each one 
of them, whether it be the Gateway or the 
TOPO-TA systems, or indeed just about any 
of the lab-generated techniques, suffer from 
drawbacks, such as cost of reagents or the 
need to optimise afresh each time you mod-
ify an experiment.  
 On the other hand, cloning using the 
yeast homologous repair method comes just 
short of being the perfect answer to all our 
cloning woes. It is efficient and very robust, 
and all you need to get it working for the 
DNA you want to clone is to tack on 29  nu-
cleotides identical to a region in the host 
plasmid. The problem is, you need to have 
a yeast-compatible shuttle vector. So, forget 
about cloning your chimp gene with this. 
Argh!

Simple idea
 But this limitation is overcome in a re-
markably simple adaptation to the yeast 
recombination cloning method announced 
earlier this year (Joska et al., J Microbiol 
Methods 100: 46-51). The protocol is called 
any-gene-any-plasmid-cloning, or AGAP-
cloning, and the idea is very simple. You 
take a plasmid of your choice and insert not 
only your own sequence (adapted for re-
pair cloning) but also a yeast cloning cas-
sette (YCC). The YCC contains code that al-

lows expression to be driven in yeast 
as well as selection and it frees you 
from having to use a yeast-compati-
ble vector.
 So, how is it done in practice? 
First, you select the plasmid you 
want to work with − it can be any 
plasmid you want, it doesn’t have to 
be a yeast or E. coli one. The plasmid 
is then cut at two or more sites us-
ing a couple of restriction enzymes. 
These sites can both be in the Multi-
ple Cloning Site if you prefer, or one 
of them can be elsewhere, provided 
of course the cutting does not inter-
fere with any essential sequence such 
as a selection sequence or a promot-
er. This  produces two linearised frag-
ments.
 Next, you synthesise the DNA strand 
you want to clone and tack on to the 5’-end 
a stretch of 29 nucleotides identical to the 
enzyme-cut site. Other than that, there is 
no other restriction to the DNA sequence.

Widespread use
 Last of all, you need the Yeast Clon-
ing Cassette. This consists of two parts: the 
yeast 2-micron origin of replication (2 µm 
ori) that directs transcription in yeast and 
the URA3 gene that allows you to select the 
correctly transformed cells.
 The mixture of the two linearised 
strands, along with the adapted DNA and 
the Yeast Cloning Cassette, is then trans-
formed into a yeast strain lacking a func-
tional URA3 gene. Cells selected by the Ura3 
selection pressure are then harvested and 
the construct recovered by transforming 
into E. coli. Job done!
 The method has several features that 
commend it to widespread laboratory use. 
First, there is no limitation as to the plas-
mid used, or the gene to be cloned and no 
ligation steps are involved. Second, it can 
be used to clone several DNA sequences si-
multaneously by judiciously concatenating 
the sequences together and tagging on the 
29 identical residues. 
 The method is also very versatile. For 
one, you aren’t stuck with yeast or E. coli. 
The authors of the article report that they 
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successfully applied the technique out-
side the E. coli/S. cerevisiae combination 
by transforming Staphylococcus aureus 
with a two-component regulatory system 
that works as an operon. Even better than 
that, the method isn’t even constrained 
to prokaryotes: the authors also used the 
method to tag a zebrafish gene with a green 
fluorescent protein marker, something that 
otherwise cannot be done without ligase-
based cloning. Finally, they showed that 
you can use the method to conveniently in-
troduce site-directed mutations, simply by 
using synthesised, 29-nucleotide-tagged 
DNA with the altered sequence.

Fast and cheap
 The method is claimed not only to be 
cheaper but faster than its competitors. For 
one, it means that provided the PCR yields 
a single band, there is no need to  gel-purify 
PCR fragments. On top of that, accord-
ing to the authors, the preparation of the 
plasmids used up a mere six hours or so of 
bench time.     
       steven Buckingham   

Tips and tricks of the trade

Simple, Efficient and Versatile 
Cloning by homologous recombination in Saccharomyces cerevisiae is fairly easy but not widely adopted because 
it is incompatible with most plasmids used in standard cloning procedures. But not anymore.

Homologous recombination (HR) of ‘meiotic’ noodles. 
HR is also at the heart of the recently introduced 
AGAP-cloning system.
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Once we figured out how to sequence 
a genome, the rest seemed straight-
forward. You feed your long se-

quence of A’s, T’s, C’s and G’s into the com-
puter algorithms and let them figure out, 
which bits of the four-letter puzzle are the 
genes. After all, we know the triplets that 
say ‘start’ and the ones that say ‘stop’. Then 
once we’ve figured out, which bits get read 
off into RNA, all we need is to finish off with 
working out what the proteins will look like 
at the end of the pipeline. Job done! Now 
it’s over to the physiologists to put it all to-
gether.
 But, of course, in practice it’s a bit more 
complicated than that. For one thing, it can 
be tricky sometimes finding the start and 
stop codons, especially in short genes, but 
we can get around that. And then there is 
the issue of splice variants, which means we 
need well-developed, subtle algorithms to 
spot them. Oh, and yes, there is the impos-
sibility of estimating abundance...
 It turns out, then, that working your 
way upwards from a sequence of nucleo-
tides to a fully annotated genome is fraught 
with difficulties.
 This is where proteogenomics comes to 
the rescue. Proteogenomics is an umbrel-
la term for a collection of approaches that 
bring together proteomics and genomics, 
and so it has been applied to a wide range 
of research programmes. But at its heart it 
is really all about using proteomics to get 
better genome annotation.
 The problem that proteogenomics is out  
to rectify, then, is that the automated anno-
tation of genomes isn’t perfect. It sometimes 
gets things wrong. In fact, proteogenom-
ics has brought home the message that au-
tomated genome annotation gets it wrong 
more often than many people realise. If ge-
nome annotation is our exam paper (“Dis-

cuss, in your own words, how people are 
made out of genomes”), proteogenomics 
is the examiner.  
 When genomes are sequenced, auto-
mated algorithms are brought into play, to 
interpret the meaning of the genome. For 
the most part, this means identifying genes 
and the regulatory elements that govern 
their expression. An early step in gene-spot-
ting begins with identifying the start and 
stop codons – the nucleic acid triplets that 
mark the beginning and end of the gene.
 This, in itself, looks fairly straightfor-
ward but it can be deceptive, especially 
where the coded protein is very small. For 
example, although most people think of the 
triplet encoding methionine as the stand-
ard start codon, there are in fact a number 
of variations, especially in prokaryotes.

Error-prone annotation
 On top of that, genes are also broken 
up into exons separated by introns. Fig-
uring out which bits are exons and which 
are introns is quite tricky. When the DNA is 
read off as messenger RNA, at certain plac-
es there is a choice between which of two 
or more exons is to be used. This process 
is called alternative splicing. Again, it is a 
challenge for automated algorithms to spot, 
just from the long stretch of nucleotides, 
where there is the potential for alternative 
splicing.
 So it is not actually as easy as it sounds, 
to tell just by looking at a DNA sequence, 
what genes are actually in there and, by ex-
tension, what is going to end up in the cell. 
In other words, automated annotation is er-
ror-prone.
 Other techniques, such as looking at 
the transcriptome with technologies like 
RNAseq, have indeed been used to guide 
annotation. The transcriptome gives us 

the sequences of RNA that have been pro-
duced from the genome. Comparing RNA 
sequences with the corresponding DNA se-
quence tells us things like where transcrip-
tion started and stopped, where the exon/
intron boundaries are and which exons 
were included in alternative splicing. This 
sort of information provides the ‘right an-
swers’ used to train automated computer 
algorithms and improve their performance.
 But transcriptomics still doesn’t tell us 
everything. For instance, some RNA doesn’t 
even get read off as proteins. Clamp et al. 
listed as many as 4,000 redundant RNA 
transcripts in humans (PNAS 104: 19428-
33). Even if a protein is made, it may none-
theless be marked for instant degradation. 
Identifying splice variants in RNA sequenc-
es is not without problems either. No-one 
would doubt that deep sequencing of RNA 
has indeed provided the material for con-
siderable improvement of genome annota-
tion. It is just that proteomics gives us a pic-
ture of a vital later step in the story – the 
sequence and abundance of peptides pro-
duced from the RNA, along with their post-
translational and post-transcriptional mod-
ifications. 
 How does proteogenomics work? Find-
ing out how to predict the proteome se-
quences just from looking at the DNA se-
quence alone is the goal of automated an-
notation algorithms.  The basic idea behind 
proteogenomics is to get the sequence of all 
the proteins present in a biological sample, 
then match them up with the correspond-
ing sequences in the genome.  After all, an-
notation is all about figuring out the rules 
that define the relationship between these 
two sequences. Get those rules 100% right 
and you have perfect annotation.  
 There are two parts to the big 
 proteogenomics plan – two challenges to 
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Bench philosophy (52): Proteogenomics 

Finding the Right Rules
First described six years ago, proteogenomics is now an established discipline that is not only upgrading the anno-
tation of existing genomes but is also proving its worth in interpreting new genomes as they emerge.
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be met. The first is getting the protein se-
quences in the first place. This is where 
the expanding family of mass spectrome-
try techniques comes in. But the initial step 
in a proteogenomics pipeline is to extract 
the proteins from the tissue. Rather than 
use whole organisms, it is better to perform 
parallel runs on different tissues. This can 
yield the added benefit of detecting tissue-
specific expression, as well as provide an 
in-built quality control based on ubiquitous 
proteins.
 At this state, we have to take into ac-
count that mass spectrometers have a limit-
ed dynamic range – the range of protein siz-
es that they can handle from the smallest to 
the largest. To overcome these limitations, 
the proteins to be analysed must, therefore, 
be digested with enzymes, such as trypsin 
and Lys-C. This provides a soup of peptide 
fragments that covers a fairly narrow range 
of sizes.

Working backwards
 The peptides are then separated into 
different pools in a step called prefraction-
ation. There are several ways of doing this 
but one principle is to separate them ac-
cording to their pI by isoelectric focusing.
These fractions then serve as the working 
material for Tandem Mass Spectrometry, 
of which the first component is typically 
to perform a liquid chromatography step, 
to further fractionate the sample. The fi-
nal output of the mass spectrometer is, as 
the name implies, a mass spectrum. Deduc-
ing the peptide sequence from the spectrum  
looks like chemistry and maths magic. One 
of these ‘magical’ methods is peptide finger-
printing. Because the mass of digested frag-
ments of peptides is known, you are able to 
work backwards and figure out the combi-
nation of fragments that would have given 
you this spectrum.
 The mass spectrometry churns out a 
whole pile of spectra, each of which is a se-
quence of a peptide that was found floating 
around in your soup. I have spared you (and 
me) the maths and chemistry details of this 
technique but, believe it or not, it is actual-
ly the easy part. The hard part is matching 
these sequences to the databases. Why is 
this so complicated? Simply because there 
is just so much of it.
 We have a classic data deluge situation 
here – a modern proteomics station can 
churn out over a million spectra a day. But 
that’s not all. The size of the databases we 
have to search is even more problematic.
 To get an insight into the scale of the 
problem, look at the statistics pages of the 
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SwissProt and TrEMBL databases. You’ll no-
tice that the number of SwissProt entries 
(web.expasy.org/docs/relnotes/relstat.html) 
was going asymptotic a few years ago – the 
size of the database doubled between 2006 
and 2009. But after 2010 it tailed off. Why? 
Because we have got most of the sequences 
now? Not a bit of it.  
 SwissProt is a manually annotated data-
base. If you take a look at the stats for the 
automatically annotated database TrEMBL 
(www.ebi.ac.uk/uniprot/TrEMBLstats), you 
will realise, that the line on the chart goes 
straight up! It currently stands at 80 million 
sequences, up from a mere 50 million or so 
at the beginning of the year. Yes, this year.
 Okay, I admit the TrEMBL database in-
cludes more than one species but my point 
still stands. Searching millions of sequenc-
es against millions of database entries is 
certainly beyond the capabilities of any-
one’s laptop. How about a cluster of serv-
ers, then? Ask Stephen Callister what he 
thinks. His group at the Pacific Northwest 
National Laboratory, USA, ran spectra from 
Shewanella bacterial species against ge-
nome databases, using a 32-node cluster 
of computers (Turse et al., 2010, PLoS One 
5, e13968). It took 260 days of CPU time.
 Here lies a serious challenge for 
 proteogenomics and it is a recurring theme 
when talking about big data − the desper-
ate need for faster search algorithms. But 
they are coming through. Some of them 
include database indexing. How does this 
work? The protein database is digested in 
silico, in other words, you predict the results 
of digesting all the elements in your protein 
database with a given protease. Many of the 
elements will be the same, and database in-
dexing both removes this redundancy and 
indexes the peptides by their mass. 
 Other new algorithmic approaches 
work by deploying smarter ways of sum-
marising the spectra. Inevitably, the algo-
rithms coming through are being developed 
to work on existing computer hardware, so 
they will always lag behind hardware evo-
lution. But rest assured, there is a cavalry of 
new search algorithms coming over the hill 
to our rescue. The size of the datasets that 
proteogenomics has to match brings prob-
lems of another kind, though. With search-
es of this magnitude, hordes of hungry sig-
nificant type 1 errors (‘false positives’) are 
out to get you. These are chance matches 
that are actually meaningless but come up 
anyway, purely because we have rolled the 
dice so many times. Rare, admittedly, but 
that very rarity makes them easy to mis-
take for an interesting, low abundance 

protein – one of the very features that sells 
 proteogenomics in the first place.
 Other barriers in the development of 
proteogenomics spring from limitations in 
the mass spectrometry. It needs relative-
ly large amounts of clean starting material 
and it isn’t so good at detecting low abun-
dance, short, very hydrophobic or very hy-
drophilic peptides.

The single best answer
 So what do we get from it? If proteins 
are, indeed, the end-point of what genes 
are for, then getting proteogenomics right 
would give us the gold-standard: a direct 
comparison of what the genome says with 
what it makes. In other words, it is the near-
est we get to the ‘single best answer’ in func-
tional gene annotation. 
 This year, the laboratory of Vineet Bafna 
at the University of California, San Diego, 
announced that they have combined pro-
teogenomics with aggregated RNA data 
on the nematode Caenorhabditis elegans, 
one of the best-annotated genomes avail-
able (Woo et al., Proteome Research, 13:21-
8). They revealed a shocking 4,044 nov-
el ‘events’, including 215 new genes, 808 
new exons, 12 new alternative splicings, 
618 gene-boundary corrections, 245 exon 
boundary changes and 938 frame shifts!  
 That isn’t a one-off. Another group 
found the same sort of thing when they re-
annotated the zebrafish genome, finding 
157 new genes, as well as the exon border 
corrections, frameshifts and so on (Kelkar 
et al., Mol. Cell. Proteomics 2014, advance 
publication). Manda et al. found 12 novel 
proteins on the human chromosome 12, all 
of which had erroneously been annotated 
as pseudogenes, as well as alternative start 
points for several proteins (J Proteome Res  
13: 3166-77).
 Proteogenomics comes with caveats and 
gotchas − but what technique doesn’t? The 
most serious challenge is bringing the com-
putation into a practical time-frame. But 
this issue plagues all big-data biology and 
there is room for confidence that this prob-
lem will be eroded over time, giving this lat-
est ‘omics’ the potential for making a big im-
pact on the quality of genome annotation.    
         Steven Buckingham
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Researchers have invented a lot of dif-
ferent cell-killing machines (sorry, 
cell disruption devices): hence the 

cells usually lose their lives by either beat-
ing, shearing, shocking or grinding forces, 
exerted by these machines. 
 Cell beating is usually performed in 
bead beaters, which may be roughly divid-
ed into vortexing or shaking-type bead beat-
ers, used for small sample volumes, and ro-
tor-type bead beaters applied for higher vol-
umes. Shaking bead beaters are equipped 
with special micro-vial holders that oscil-
late with a high frequency to vigorously ag-
itate screw-cap vials mounted to it, contain-
ing small glass, ceramic or steel beads. The 
oscillating motion drives the beads to ran-
domly bounce back and forth between the 
tube walls, crushing into pieces every cell 
that gets in their way.  
 Shaking bead beaters are useful for 
small probe volumes and micro beads, but 
they are ill-suited for larger cell prepara-
tions requiring bigger glass or steel grind-
ing balls − the strong mechanical forc-
es triggered by the oscillating motion of 
the sample holder would simply kill the 
whole machine. In this case, it’s better 
to use rotor-type bead beaters, which are 
based on a completely different bead im-
pulsion concept that doesn’t require shak-
ing. The beads are violently agitated by a 
teflon impeller, rotating at high speed in a 
clover-leaf shaped homogenisation cham-
ber. Beads colliding with cells immediate-
ly cut through the cell wall and disrupt the 
cells. But whatever kind of beat beater you 
choose: the sustained glass bead fire pro-
duces a considerable amount of heat that 
affords cooling after a few minutes of cell 
beating.  

Tear it up
 Shearing forces are at the heart of many 
cell disruption devices. Filling a micro-tube 
with cells and tiny glass beads and giving it 
a good shake on a vortex mixer is the sim-
plest way of cell shearing. Yeast guys use 
this technique, which is often confused with 
bead beating, to crack open the rigid cell 
wall of bakers yeast. Disrupting cells on a 
vortexer with glass beads, however, is not 

very effective and the throughput is pret-
ty lousy. Not to mention that your arm will 
start to vibrate even faster than the vortex-
er after extensive rounds of cell disruption.
 Homogenisers such as the Dounce and 
Potter-Elvehjem homogenisers are immedi-
ately recognisable as cell-shearing instru-
ments − the cells are simply smashed be-
tween the up and down moving pestles and 
the inner side of the homogeniser tubes. 
 Rotor-stator homogenisers also known 
as Willems Homogenisers or Polytrons 
are based on a simple but very effective 
cell shearing technology. At first glance, a 
 Polytron looks like an ordinary hand held 
blender used in the kitchen to prepare pu-
rées, soups or smoothies. A closer look, 
however, reveals that it has no blades at 
the end of the driving shaft in contrast to 
hand-held kitchen blenders. The blades are 
replaced by a precisely tailored shaft (rotor) 
that rotates inside a stationary tube (sta-
tor). But that alone won’t do the trick. Pe-
ter Willems, who built the first polytron in 
his laboratory in Luzern, Switzerland, back 
in 1957, added another brilliant feature to 
the rotor-stator system, which tremendous-
ly increased its homogenisation efficiency: 
he periodically slotted the bottoms of both 
rotor and stator. 
 Dipping the rotating system into a cell 
suspension generates a negative pressure 
that draws the cells into the rotor. Due to 
the centrifugal forces, the spinning cells are 
immediately thrown out of the rotor and 
leave the system through the slots. It takes 
only a little fantasy to imagine what hap-
pens to the cells at the slots: the shearing 
forces relentlessly break into pieces every 
cell that gets inside the slots. Polytrons do 
their job fast and without heating the sam-
ple but they are not cheap.
 You may, alternatively, explode your 
cells with shockwaves, generated by an ul-
trasonic homogeniser. Ultrasonic homog-
enisers consist of three essential parts: an 
electronic generator, a cylindrical converter 
connected to the generator with a high volt-
age cable and a probe or horn mounted to 
the converter. The generator produces high 
frequency electrical energy, which is trans-
formed by the converter via a piezoelectric 

crystal into mechanical vibration. The vi-
bration is amplified on its way through the 
probe and forces the end of the probe to 
move extremely fast up and down. Dipping 
the tip of the oscillating probe into a cell 
suspension generates a shock wave that will 
destroy every cell hit by the wave. 
 Some cells, spores and tissues are pretty 
tough and may overcome even the hardest 
beating, shearing or shocking treatments. 
But they usually do not withstand the brute 
force of grinding. Grinding frozen cells or 
tissues with mortar and pestle is a simple 
but very effective cell disruption method. 
The cells are pressed by the moving pes-
tle against the hard surface of the mortar 
causing tearing and ripping of the cells. But 
even this ancient method may be further 
honed. 

Steamroller tactics
 Being unhappy with existing cryo-
grinders, the Irish neuroscientist, Liam Lof-
tus, created his own ‘Cellcrusher’ cryo-pul-
veriser made of stainless steel. At first sight, 
the Loftus-type pulveriser looks and works 
like many other grinders: a pestle with a 
rounded tip is hammered with a mallet into 
a precisely tailored counter piece (mortar) 
of the same size to breakup frozen sam-
ples. What distinguishes Loftus’ pulveris-
er from other models are the different ra-
dii of pestle tip and mortar bottom. The ra-
dius of the mortar bottom is slightly wider 
than the radius of the rounded pestle tip. 
Hence, the cells are allowed to move lateral-
ly when they are sandwiched between pes-
tle and mortar. This simple trick increases 
the grinding surface considerably and, as a 
consequence, improves grinding efficiency. 
 If the Cellcrusher doesn’t help, you may 
try Loftus’ Drill-bit, which is used together 
with the Cellcrusher mortar and a drill or 
electric screw driver. The drill-bit is basi-
cally a steel-ball having the same radius as 
the Cellcrusher mortar, mounted on a shaft 
that fits into a drill. Running the Drill-bit 
at appropriate speed and applying enough 
pressure with your arms should bring even 
the most stubborn cells and tissues to their 
knees.  
               Harald Zähringer

Product survey: Mechanical cell disruption devices

Killing Machines
Researchers do everything to grow their ‘workhorses’ in a happy environment.  
But when the cells’ time is up, they do not deter from killing the once-pampered cells with ghastly methods.  
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Mechanical/Physical cell disruption devices

Price  [EUR]Name of Product Disruption method Miscellaneous, Specialities, GenerallyCompany

Active Motif
La Hulpe, Belgium
www.activemotif.com
Contact: Claire LaCroix
Phone +32 2 653 0001
eurotech@activemotif.com

Bandelin
Berlin, Germany
www.bandelin.com
Contact: 
info@bandelin.com
Phone +49 30 76 880 0

Bertin Technologies 
Montigny-le-Bretonneux, 
France
www.bertin-
technologies.com
Contact: 
Phone +33 139 306 110

Bio-Budget 
Technologies
Krefeld, Germany
www.biobudget-shop.de
Contact: Sylwia Kluza
Phone +49 2151 6520830
info@bio-budget.de

Biolabproducts
Bebensee, Germany
www.biolabproducts.de
Contact: 
info@biolabproducts.de
Phone +49 40 2000 4003
Manufacturer:  
Omni International (USA)

EpiShear Probe  
Sonicator 
 

EpiShear Multi-Sample 
Sonicator 

Sonopuls mini20

Sonopuls HD 2070

Sonopuls HD 2200

Sonopuls HD 3100

Sonopuls HD 3200

Sonopuls HD 3400

Sonopuls HD 4050

Sonopuls HD 4100

Precellys 24 

Precellys Evolution 
 

Precellys 24-Dual

Minilys 

Cryolys 

Bead Ruptor 24 
 
 
 
 
 
 

Bead Ruptor 12 
 
 

Bead Ruptor 24 
 
 

Bead Ruptor 12 
 

Omni Sonic Ruptor 
400 
 

Omni LH96 
 
 

Omni Prep 
 
 

Omni Macro ES 
 
 

Omni TH 
 
 
 
 

Programmable sonicator with 
cooled sonication platform 
 

Ultrasonic horn for multi-sample 
cell disruption 

Ultrasound

Ultrasound

Ultrasound

Ultrasound

Ultrasound

Ultrasound

Ultrasound

Ultrasound

Mechanical disruption –  
Bead-milling – 3D motion

See above 
 

See above

See above 

Cooling option 

Bead mill  
 
 
 
 
 
 

Bead mill  
 
 

Bead mill homogeniser 
 
 

Bead mill homogeniser 
 

Sonication 
 
 

Automated homogeniser  
workstation 
 

Multi-sample homogeniser 
 
 

Laboratory homogeniser 
 
 

Hand held homogeniser 
 
 
 
 

Programmable operation | Pulse mode prevents the buildup of heat 
in temperature-sensitive samples | Defined sample positioning | 
Sample volumes from 200 µl to 50 ml | Cell disruption, Chromatin- 
DNA- or RNA-shearing

Process up to 8 samples simultaneously | Works with as little as  
50 µl sample | Eliminate sample-to-sample variation | Sealed  
sample tubes | Cell disruption, Chromatin- DNA- or RNA-shearing

For small volumes, 0.1-25 ml

For lab routine, Sample volume 1-1,000 ml

For lab routine, Sample volume 1-1,000 ml

For research and technology, Sample volume 1-2,500 ml

For research and technology, Sample volume 1-2,500 ml

For research and technology, Sample volume 1-2,500 ml

For research, Sample volume 0.5-250 ml 

For research, Sample volume 0.5-250 ml

High throughput and high efficiency even for sensitive samples |  
More than 1,000 protocols available at www.precellys.com

High throughput, high flexibility in terms of sample size/type and high 
efficiency even for sensitive samples | More than 1,000 protocols 
available at www.precellys.com

See above

Affordable for low throughput and R&D needs | More than 1000 pro-
tocols available at www.precellys.com

Patented cooling option for sensitive samples, cooling before, during 
and after the process

Homogenisation of all sample types, also of hard/dry (bone, wheat, 
hair etc.), soft (leaves, liver, brain, tissue etc.) and fibrous (artery, nut, 
skin) materials | Oscillating 3D-movement prohibits bead swirling | 
Brushless motor for non-stop use, no cooling time or waiting times 
between runs required | Speed range: 0.8-8 m/s, broad range of 
sample volumes, up to 96 x 1.2 ml tubes | Works even with Eppen-
dorf Safe lock tubes | Different kinds of tube carriages and big variety 
of beads available

Compact homogenisation system for 12x 2 ml tubes and 4x 7 ml 
tubes | Oscillating 3D-movement prohibits bead swirling | Brushless 
motor for non-stop use, no cooling time or waiting times between runs 
required | 3 Speed ranges: 3 m/s, 4 m/s, 5 m/s

Adapter for 24x 0.5 ml, 24x 1.5 ml („Snap Cap Tubes“), 24x 2 ml, 
12x 7 ml, 6x 35 ml, 3x 50 ml or 96x 1.2 ml Deepwell | Modular  
for Cryo-Unit | Performance range: 0.8-8 m/s | Convenient front-
loading system

Appropriate for 12x 0.5 ml, 4x 1,5 ml („Snap Cap Tubes“), 12x 2 ml 
and 4x 7 ml | Performance range: 3m/s – 5m/s (1m/s steps) |  
Convenient front-loading system

Volume Range: 0.25-1,000ml | Timer 0-15 min | Pulse-Mode for 
sensitive samples | Maximum power: 0-400 W | Auto-tuning for  
optimal processing efficiency, several Titanium Tips available |  
Cup Horn available

Walk-away automated homogenisation incl. liquid handling for up  
to 96 samples | Eliminate risk of cross contamination with  
patented Omni plastic probes | Increased throughput |  
Speed range: 500-28,000 rpm | Volume range: 0.25-30 ml

Process 6 samples per cycle (2 ml, 5 ml, 15 ml, 50 ml tubes) |  
Volume range 0.25-30ml | Speed range: 500-30,000 rpm |  
Oscillating up-/down rack, optional ice tray for frozen samples | 
Whisper Drive Technology

Volume range 0.25 ml - 30 litres | Speed range: 1,000-20,000 rpm,  
programmable time range | Up to 12 complex programmes can be 
stored | Quick connect coupling assembly included, movable plat-
form stand | Power: 1,800 W

Volume range: 0.2-100 ml | Speed range: 5,000-35,000 rpm | 
Power: 125 W | Omni probes diameter: 5-10 mm |  
Patented Omni Plastic Tips reduce risk of cross contamination |  
Easy Mount system 
 

2,995.- 
(probe soni-
cator only) 
5,510.- 

Please  
inquire 

2,102.-

2,485.-

3,030.-

2,775.-

3,340.-

5,170.-

2,735.-

3,045.-

From 8,250.- 

From 8,595.- 
 

From 8,595.-

From 1,990.- 

From 4,675.- 

8,155.- 
(without tube 
carriage) 
 
 
 
 

5,900.- 
 
 

8,155.- 
 
 

5,900.- 
 

2,450.- 
 
 

> 55,000.- 
 
 

13,912.- 
 
 

5,350.- 
 
 

875.- 
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Mechanical/Physical cell disruption devices

Price  [EUR]Name of Product Disruption method Miscellaneous, Specialities, GenerallyCompany
Omni Tissue Master 

BioMasher 
 

m-MiniBeadbeater 

MiniBeadbeater-1

MiniBeadbeater-16

MiniBeadbeater-24

MiniBeadbeater-96

Beadbeater 

TissueTearor

BioHomogenizer

Cryo-cup Grinder

Cryogenic Tissue 
Grinder

MicroCryoCrusher

HB Blender

Cellcrusher 
 
 
 
 

PowerLyzer 24  
 

Vortex-Genie 2  

Vortex Adapter (for  
24x 1.5-2 ml tubes) 

Vortex Adapter  
(for 6x 5 ml tubes) 

Vortex Adapter  
(for 4x 15 ml tubes) 

Vortex Adapter  
(for 2x 50 ml tubes) 

NS PandaPLUS2000 

Ariete Homogenizers 
series 
 
 

gentleMACS  
Dissociator 
 
 
 

gentleMACS Octo  
Dissociator

gentleMACS Octo  
Dissociator with 
Heaters

Vortex Genie 2 Vortex 

PowerLyzer 24 Bench 
Top Bead-Based  
Homogenizer 
 

775.- 

> 2.80 
 

On request 

On request

On request

On request

On request

On request 

On request

On request

On request

On request 

On request

On request

350.- 
 
 
 
 

9,250.- 
 

389.- 

99.- 

99.- 

99.- 

99.- 

16,500.- 

Please  
inquire 
 
 

Please  
inquire 
 
 
 

Please  
inquire

Please  
inquire 

Contact local 
distributor

Contact local 
distributor 
 
 

Biolabproducts 
(continued)
Contact: see page 53

BioSpec Products
Bartlesville, OK (USA)
www.biospec.com
Contact: 
info@biospec.com
Phone +1 918 336 3363

Cellcrusher
Cork, Ireland
Contact: 
info@cellcrusher.com
Phone +353 879905282

Dianova
Hamburg, Germany
www.dianova.com
Contact: 
info@dianova.de
Phone +49 40 45067 440
Manufacturer: 
Mo Bio Laboratories (USA)

GEA Niro Soavi
Parma, Italy
www.niro-soavi.com 
Contact: 
Info.GeaNiroSoavi@
geagroup.com
Phone +39 0521 965411

Miltenyi Biotec 
Bergisch Gladbach, 
Germany
www.miltenyibiotec.com
Contact: Jürgen Eiberger
Juergen.Eiberger@
miltenyibiotec.de
Phone 
+49 2204 8306 6641

Mo Bio Laboratories 
Carlsbad, CA (USA)
www.mobio.com
Contact: orders@mobio.com
Phone +1 760 929 9911 

Hand-held homogeniser 

Single-use homogeniser 
 

High energy shaking bead mill 
(Beadbeater)

See above

See above

See above

See above

High energy vortexing bead mill 
(Beadbeater)

High speed rotor-stator 

High speed rotor-stator 

Mortar & pestle

High-speed blade mill 

Solids press

Blade blender

Cryogenic disruption in liquid  
nitrogen, using impact 
 
 
 

High-speed horizontal bead beating 
 

Shaking and bead beating 

Shaking and bead beating 

Shaking and bead beating 

Shaking and bead beating 

Shaking and bead beating 

Mechanical cell disruption using 
high pressure 

See above 
 
 
 

Automated tissue dissociation using 
sterile, single-use tubes 
 
 
 

See above 

See above 
 

Mechanical homogenization 

Mechanical homogenization 
 
 
 

Volume range: 0.2–100ml | Speed range: 5,000-35,000 rpm | 
Power: 125 W | Incl. Omni probes diameter: 5, 7 or 10 mm

Ideal for nucleic acid extraction, protein extraction, and many types of 
cell disruption | Homogenises in 1.5 or 2.0 ml tubes | Available with 
or without O-Ring

One microvial, 1-300 mg 

One microvial, 1-400 mg

1-16 microvials

1-24 microvials

1 or 2 96-well microplates or 48 microvials

1-80 g cells in 200 ml media 

Tissue in 0.5-1,000 ml media

Tissue in 1 ml - 2 litre media

Grind at liquid N2 temperatures

0.5-10 g frozen tissue in solid CO2 (dry-ice) 

50-500 mg bone or teeth at liquid N2 temperatures

One litre liquid capacity, stainless steel

Cryogenic, liquid nitrogen, tissue pulveriser 
 
 
 
 

Efficient homogenisation and lysis in seconds, for up to 24 samples  
in 2 ml tubes simultaneously | 99 custom programmes, minimal  
bench space, very quiet

Interchangeable attachments (e.g. for different tube sizes),  
different mixing actions, variable speed, hands-free or touch mode

Allow for vortexing tubes horizontally, increased lysis efficiency | 
Adapters snap directly on to the Vortex-Genie 2

See above 

See above 

See above 

Laboratory applications, plug & play, simple operation, high efficien-
cy, cGMP execution (e.g. E.Coli, Algae)

Production units, plug & play, wide flow rate, cGMP execution 
 
 
 

C Tubes enable fast and highly efficient tissue dissociation |  
M Tubes enable thorough homogenisation of tissues and cells for  
the isolation of biomolecules or organelles | Homogenisation in less 
than a minute | Standardised procedure | Closed and sterile system, 
providing a high level of user safety and minimising cross-contamina-
tion | Up to 2 samples in parallel can be processed

See above | Processing of up to 8 samples in parallel or sequentially 

See above | Processing of up to 8 samples in parallel or  
sequentially | Optional heaters enable fully-automated enzymatic  
tissue dissociation directly on the instrument

Fast, high speed vortex 

Efficient and complete homogenisation 
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Mechanical/Physical cell disruption devices

Price  [EUR]Name of Product Disruption method Miscellaneous, Specialities, GenerallyCompany
Vortex Adapters for 
Vortex-Genie 2 

Plate Adapter Set

2 ml Tube Holder Set

FastPrep-24 5G 
System 
 

FastPrep-96 System 
 
 
 
 

SuperFastPrep-1 
System 
 
 

Minilys 
 

Precellys 24 
 
 

Precellys 24-Dual 
 
 

TissueLyser LT 
 
 

TissueLyser II 
 
 

BeadBalter 
 

BeadBug 
 
 
 

TaKaRa BioMasher 
Standard 
 
 
 
 
 
 
 
 
 
 
 

TerraLyzer  
 
 
 
 
 
 
 
 

Contact local 
distributor 

See above

See above

8,490.- 
 
 

11,000.- 
 
 
 
 

2,625.- 
 
 
 

2,725.- 
 

8,670.- 
 
 

9,265.- 
 
 

3,125.- 
 
 

5,737.- 
 
 

7,695.- 
 

695.- 
 
 
 

340.-  
(250  
extractions) 
485.-  
(250 sterile 
extractions) 
 
 
 
 
 
 
 

850.- 
 
 
 
 
72.- 
138.- 
 
 

Mo Bio (continued)
Contact: see page 54

MP Biomedicals
Illkirch Cedex, France
www.mpbio.com
Contact: 
custserv.eur@mpbio.com
Phone 00800 7777 9999

Peqlab Biotechnologie 
Erlangen, Germany
www.peqlab.com
Contact: 
info@peqlab.de
Phone +49 9131 6107020
Manufacturer: 
Precellys (USA)

Qiagen
Hilden, Germany
www.qiagen.com

Süd-Laborbedarf
Gauting, Germany
www.suedlabor.de
Contact: 
info@suedlabor.de
Phone +49 89 8506527

Takara Bio Europe
St.-Germain-en-Laye, 
France
www.clontech.com
Contact: 
orders@takara-clontech.eu
Phone 
+33 1 3904 6880 (Europe)
0808 234 8063 (UK)
0800 182 5178 (DE)
0800 563 629 (CH)
0800 296 141 (AT)

Zymo Research Europe
Freiburg, Germany
www.zymoresearch.eu
Contact: 
info@zymoresearch.eu
Phone +49 761 6006 8710

Mechanical homogenisation 
 

Mechanical homogenisation

Mechanical homogenisation

Multidirectional, simultaneous 
beating of specialised Lysing Matrix 
beads on the sample material 

Simultaneous beating of special-
ised Lysing Matrix particles 
 
 
 

Portable omni-directional bead 
beating system with a balanced 
crankshaft–slider mechanism  
generating efficient sample  
homogenisation

Bead beating 
 

Bead beating 
 
 

Bead beating 
 
 

High-speed shaking of samples in  
2 ml microcentrifuge tubes with 
stainless steel or glass beads 

High-speed shaking in plastic tubes 
with stainless steel, tungsten  
carbide or glass beads 

Bead beating 
 

Bead beating 
 
 
 

Manual homogenisation of  
tissues with or without lysis buffer 
for extraction of nucleic acids  
and/or proteins from small samples 
 
 
 
 
 
 
 
 
 

Portable, cordless, hand-held bead 
beating instrument 
 
 
 
 
 
 
 

Adapters for vortexing tubes 
 

Homogenise 96 well plates in MM400

Homogenise 2 ml tubes in MM400

Thorough grinding of most difficult samples in just a few seconds | 
Interactive, user-friendly interface and touchscreen with numerous  
pre-programmed protocols | Easily interchangeable adapters at  
cryogenic or room temperature | Noise level ≤ 70 dB 

Process up to 192 samples simultaneously in 2x 96 deep-well plates 
| Easily interchangeable adapters available for 2x 96 deep-well 
plates, 96x 2 ml tubes, 48x 4.5 ml tubes, 20x 15 ml tubes, 8x 50 
ml tubes and 2x 250 ml bottles | Consistent lysis results in every 
well with automated feedback control | 1,800 Oscillations/min and 
1.5-inch stroke

Omnidirectional motion with a crankshaft-slider mechanism | Com-
plete sample lysis of most difficult samples in 5 to 15 seconds | 
Handheld system for lab and field use, with built-in battery power 
supply | Single-use Lysing Matrix tubes containing an O-ring seal 

Compact and cost-effective benchtop homogeniser for the disruption 
of a wide range of biological samples in 0.5, 2.0 or 7 ml tubes  
containing optimised lysis beads

Fast, effective and reproducible homogenisation of a wide range of up 
to 24 samples in parallel, including hard-to-lyse tissues and cells | 
The system uses 0.5 or 2.0 ml tubes containing optimised lysis  
beads | Optional cooling module

Fast, effective and reproducible homogenisation of a wide range of up 
to 12 samples in parallel, including hard-to-lyse tissues and cells | 
The system uses 0.5, 2.0 or 7.0 ml tubes containing optimised lysis 
beads | Optional cooling module

Compact, reproducible results | Small bead mill which provides fast, 
effective disruption of up to 12 samples at the same time | Must be 
used in combination with coolable adapter, which holds tubes during 
the disruption process

Compact, reproducible results, high throughput | Using the appropri-
ate adapter set, up to 48 or 192 samples can be processed at the 
same time | Alternatively, a grinding jar set can be used to process 
large samples

Fast, efficient homogenisation in about 35 seconds | For all sample 
types, from soft tissue to bone | Mix up to 24 tubes simultaneously | 
Sealed 2.0 ml tubes – eliminates cross contamination

Extremely powerful mixing for lysis, grinding or homogenization |  
Faster and more effective than tissue grinders | Mix 1, 2 or 3 tubes 
simultaneously | Extremely compact, less than 18 cm wide |  
Eliminates the cross contamination associated with hand-held  
homogenisers

Single-use, disposable system | Sterile or non-sterile |  
Includes 1.5 ml tubes and stir bars with textured surface for effective 
disruption | Affordable manual device  
 
 
 
 
 
 
 
 
 
 

For cordless, portable, and convenient processing of tough-to-lyse  
biological and environmental samples | Allows the researcher to 
“Take the Lab to the Field” and to the site of sample collection |  
Xpedition Sample Prep and DNA preservation technologies  
available |  
ZR BashingBead Tube available |  
ZR-96 BashingBead Lysis Rack available  
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all functionality while providing data analysis 
for many applications within one powerful yet 
intuitive package. 
More Information: www.biotek.com    

Product: qPCR Thermocycler 
Name & Manufacturer: genesig q16 from 
Primerdesign
Technology: The solid state technology without 
moving parts enables silent operation. The high 
component tolerances ensure rapid thermal-cy-
cling rates. In pre-production testing the cycler 
performed better than all other instruments in 
much higher pricing brackets.
Advantages: By utilising one of the many kits 
available, the cycler can give reliable, reproduc-
ible results in under two hours, compared to 
days (or even weeks) for more traditional meth-
ods. Priced at £3995 (€5000) it combines a 
streamlined user experience with the reliability 
of Real-Time PCR analysis. 
More Information: www.primerdesign.co.uk

Product: Pumping unit for rotary evaporators
Name & Manufacturer: PC 3001 VARIOpro 
from Vacuubrand  
Technology: At the heart of the compact pump-
ing unit is a chemical-resistant diaphragm 
pump with an ultimate vacuum of 2 mbar. In 

New Products

Product: Liquid handler  
Name & Manufacturer: epMotion 96 from Ep-
pendorf 
Technology: The liquid handler has a large 
 volume range between 0.5 and 300 µL using 
only one head or system to handle 96 or 384 
format micro- or deep-well-plates. In addition, 
several electronic pipette features are available 
including multiaspirate, multidispense, pipette & 
mix and programming combinations.
Advantages: The device allows easy, rapid liq-
uid handling with high precision and accuracy. 
It enables researchers to simultaneously start 
or stop a biological assay for all wells in a plate. 
The system also reduces the risk of repetitive 
stress injury caused by manual pipetting.
More Information: www.eppendorf.com

Product: Multi-mode microplate reader 
Name & Manufacturer: Synergy HTX from  
BioTek   
Technology: The system is offered as an entry-
level multi-mode reader to automate UV-Vis 
absorbance, fluorescence, luminescence and 
AlphaScreen/AlphaLISA assays in 6- to 384-
well microplates. It has linear and orbital shaking 
and 4-zone-incubation to 50°C with condensa-
tion control to minimise plate lid condensation. 
Advantages: The modularity of the device allows 
upgrading over time. The Gen5 software controls 

automatic mode, the pumping unit can be op-
erated together with a rotary evaporator with-
out supervision by the lab staff and without 
any subsequent need for manual adjustments 
at the controller. Every vapor pressure change 
is detected immediately and the vacuum is 
adapted automatically. 
Advantages: Even with open gas ballast valve, 
the pump still achieves 4 mbar whilst also pre-
venting internal condensation. Due to its highly 
developed drive system, the pump is both ex-
tremely energy-efficient and whisper-quiet. 
More Information: www.vacuubrand.com 

Product: Camera   
Name & Manufacturer: ORCA II from Hama-
matsu Photonics   
Technology: The camera comes with a 1M pixel 
Back-thinned CCD (BT-CCD), cooled down to 
-90°C and programmable trigger signal output. 
This restricts dark current to 0.0012 electrons/
pixel/seconds and provides very high quan-
tum efficiency (QE) across the broad spectrum 
of 200 nm to 900 nm with a peak QE > 90%. 
These key features, together with extremely long 
exposure times (of up to 120 minutes), allows 
for the detection of even the faintest light. The 
camera is supplied with programmable trigger 
signal outputs.
Advantages: This camera is ideal for applica-
tions including luminescence and low level flu-
orescence imaging, high resolution microscopy 
or semiconductor imaging, as well as X-ray ap-
plications, neutron radiography or scintillator 
readout.  
More Information: www.hamamatsu.com 

Light Detection

Evaporation

Microplate-based Detection

Automation

Real-Time PCR

LT_514_New Products.indd   56 04.09.14   13:02



Lab Times5-2014 page 57Book Review

How many things had to happen in 
the history of life to experience 
Earth as it appears to us now? As 

far as palaeontology can tell, 3 billion years 
ago the only living beings were unicellular, 
whilst the earliest form of multicellular life, 
Gabonionta, appeared on stage 2.1 billion 
years ago. Whether or not these estimates 
are more or less correct, it is always difficult 
to grasp how the landscape has changed so 
abruptly since then. Today, unicellular be-
ings still play an undeniable role, but our 
planet’s diversity of life goes beyond that, 
and bigger and different forms have 
populated the Earth. However, the 
changes are not limited to living be-
ings. Wherever you are reading this 
you will probably find cars, restaurants, 
buildings, theatres and political and so-
cial systems influencing enormously the 
relationships among humans sharing a 
territory. 

Similarities between culture and nature
How did we move from one point to 

the other? And, does the transformation 
in shape and size of living beings have any 
point of comparison to, for example, the ar-
chitectural change between the housing of 
3,000 years ago and today? Enrico Coen, 
author of Cells to Civilizations and a plant 
developmental scientist at the John Innes 
Centre in Norwich, England, suggests there 
might indeed be similarities as he attempts 
to define some common principles that are 
shared among four fundamental process-
es of life: evolution, development, learning 
and cultural change.

He starts the journey by proposing a se-
ries of principles that can explain the pro-
cess of evolution, to later use the same reci-
pe for understanding the other three trans-
formations. The list is composed of seven 
ingredients: population variation, persis-

tence, reinforcement, competition, coop-
eration, combinatorial richness and re-
currence. Each of them is explained in the 
context of the transformation discussed, 
always illustrated by analogies with art-
work, computational models or simple 
things like fruit.

Seven principles to rule them all?
Take, for instance, the principle of com-

petition, which basically describes the idea 
that a group of elements face the problem-

atic scenario of limited resourc-
es, and each member of the 

group will have to fight in order to access 
them. In evolutionary terms, we are quite 
familiar with that: individuals sharing cer-
tain space have to compete for resourc-
es and partners. But then moving to oth-
er grounds, Coen assures us that competi-
tion is also fundamental for development 
(fights at the molecular level, for binding 
molecules which are always finite), learn-
ing (neurons inhibiting each other’s firing), 
and cultural change (competition between 
humans for achievement, such as in art or 
science). 

The portrait he gives for the first two 
processes, evolution and development, 

seems well-established, as are the argu-
ments in defence of the ‘recipe’ idea, partly 
because some of these principles have been 
widely explored in the past by other scien-
tists (e.g. cooperation and competition in 
evolutionary theory). 

The arguments for the other two, how-
ever, are less strong. Regarding the trans-
formation of ‘learning’, this is mainly due 
to the knowledge gaps that we have about 
the neural basis of many processes. And, in 
the case of culture, it’s probably associated 
with the fact that he tackles a complex top-
ic without diving into it as far as he did with 
the other three. 

A thought-provoking book
The comparison of levels as different as 

cells and cultures is not new. In the 1970s, 
for example, the British evolutionary biol-
ogist, Richard Dawkins, proposed the con-
cept of ‘meme’ as a cultural analogue to a 
gene, where meme is an idea or behaviour 
that is transmitted among a group of people, 
just as a gene spreads in a population. But if 
not novel, Coen’s goal is more general: he is 
looking for principles defining the essence of 
life at many levels. Did he succeed?

I am sceptical about the idea of taking 
these principles as an absolute recipe for life, 
and Coen himself recognises that they are 
only one way of organising the concept that 
he has of life transformations. While some 
arguments are strong, others will need more 
scientific evidence and discussion. But what 
is true is that Coen’s ideas strongly resonate 
after reading Cells to Civilizations. I believe 
that this kind of book is always worth rec-
ommending.

Cells to Civilizations: The Principles of 
Change That Shape Life. By Enrico Coen. 
Princeton University Press, 2012. 322 pag-
es, €24 (hardcover),  €17 (ebook).
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Book review: Cells to Civilizations 

A Recipe for Life’s 
Transformations
Are there general principles that unify life at different levels? 
The British plant biologist, Enrico Coen, argues that there are. 
He proposes the idea of a “creative recipe” that lies beneath 
important transformative processes.
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Horizon 2020, the largest EU programme 
for research and innovation ever, just 
started. Jump on the bandwagon and 
take your chance. 

Now Bring me that Horizon

Career strategies for young European scientists (L)
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Horizon 2020 was kicked off earlier 
this year after fierce debates over 
its financial resources. Participat-

ing countries finally committed themselves 
to contribute about €80 billion over the 
next seven years. Horizon 2020 was again 
all over the news, when Swiss voters ap-
proved a referendum restricting immigra-
tion in February. In turn, the EU put nego-
tiations on the participation of Switzerland 
in Horizon 2020 temporarily on hold. 

The first funding announcements or 
calls in the EU terminology have already 
shown that the demand for European mon-
ey remains high. Many programmes have 
been heavily oversubscribed with  little 
prospect of success. For researchers in 
countries where investments into science 
and innovation have been scaled down in 
face of economic difficulties, the access to 
euros from Brussels has become a matter of 
survival. As genuinely new elements of Ho-
rizon 2020, the funding of the whole inno-
vation cycle from basic research to the mar-
ket, revised rules making the participation 
simpler, easier as well as more flexible and, 
for the first time, the orientation of funding 
priorities towards societal challenges, such 
as health or clean energy are touted. Here, 
Lab Times will not try to give a comprehen-
sive overview on Horizon 2020 but focus 
instead on funding possibilities for mobile 
early-career scientists.

The basics of Horizon 2020
Despite the dimensions of Horizon 

2020, it is just a small part of the pan-Euro-
pean growth strategy called Europe 2020. 

Several flagship initiatives, such as the In-
novation Union, Resource-efficient Eu-
rope or the Digital Agenda for Europe have 
been launched to reach Europe’s ambitious 
goals concerning innovation, employment, 
climate/energy and social inclusion at the 
end of the decade. The whole package to-
tals €960 billion for the period 2014-2020, 
out of which one-twelfth or €80 billion is 
earmarked for Horizon 2020. 

Although it is no longer called Frame-
work Programme, Horizon 2020 is the 8th 
consecutive programme, which has been 
implemented initially by the European Un-
ion/European Commission as Framework 
Programme for Research and Technologi-
cal Development with the central goal to 
support research in the European Research 
Area. The first Framework Programme (FP) 
started in 1984 with a budget below €4 bil-
lion. Since then, objectives, measures and 
rules have been constantly changed. In this 
context, some critics have noted that devis-
ing more or less creative designations for 
old hats is no justification to afford cohorts 
of highly paid EU officials. 

One should keep in mind: neither the 
budget nor the measures within a single 
framework are fixed. Whereas the overall 
directions of the ongoing seven-year pro-
gramme will remain more or less stable, 
funding streams might be redirected and 
funding measures abandoned or signifi-
cantly changed during this period. So it is 
highly advisable to stick to the most current 
guidelines and forms.

Horizon 2020 has three major priori-
ties: Scientific Excellence stands for sci-

ence-driven research, Industrial Leadership 
takes care of the development of key tech-
nologies and the enhanced participation of 
the business sector, and Societal Challenges 
tackle seven focus areas such as “health, de-
mographic change and well-being” or “food 
security, sustainable agriculture and forest-
ry, marine and maritime and inland water 
research, and bioeconomy” by interdiscipli-
nary approaches. 

Your starting point for the exploration 
of Horizon 2020 is its official EU website or 
the Horizon 2020 Participant Portal (see 
box on pg. 57). The Participant Portal is 
your one-stop-shop, where the European 
Commission for the first time brings togeth-
er information and services that have been 
widely spread in the past. For example, you 
may use keywords or free text searches to 
locate your funding opportunities. Addi-
tional help is provided via links to several 
help desks and additional portals, includ-
ing the general Horizon 2020 Helpdesk for 
all aspects of European research or the IT 
Helpdesk for questions on tools you have 
to use for registration, proposal submission, 
grant preparation and so on. In addition, 
there are contact points for your questions 
concerning, for example, ethics or intellec-
tual property rights. 

Crossing borders with Marie Curie
As an early-career scientist, you may 

benefit directly from Horizon 2020 by 
mobility measures in frame of the Marie 
Skłodowska-Curie Actions or by the excel-
lence grants provided by the European Re-
search Council, ERC. (For more on the ERC, 
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read our interview with ERC vice-president, 
Carl-Henrik Heldin, in the last issue of Lab 
Times.)

Under the brand “Marie Curie” ten 
thousands of scientists have been sent 
across Europe and beyond, since 1996. For 
Horizon 2020 the success story continues as 
Marie Skłodowska-Curie Actions (MSCA) 
in order to highlight the Polish roots of the 
first ever woman to win a Nobel Prize and 
the only woman to receive Nobel Prizes in 
two different disciplines – Physics (1903) 
and Chemistry (1911). 

Curie Actions have been quite well-po-
sitioned together with the European Re-
search Council in the priority Excellent 
Science of Horizon 2020, where it sends 
a strong message for high-quality, bottom-
up research. The overall programme budg-
et was raised by about 30% to €6.2 billion 
in comparison to the last Framework Pro-
gramme. To get an idea on the impact: until 
2020, a total of 65,000 researchers, includ-
ing 25,000 PhD students, will receive sup-
port and are expected to generate 250,000 
publications in high tier, peer-reviewed 
journals, 1,500 patent applications and 100 
spin-offs. Over the years, the Marie Curie 
programme has evolved from a research-
only fellowship programme to a mobility 
and career development programme, put-
ting emphasis not only on research training 
but also on the acquisition of additional em-
ployability skills and on the im-
provement of the overall work-
ing conditions for scientists.

There have been a few 
changes in comparison to the 
previous FP but mobility re-
mains the name of the game 
and follows the so-called “tri-
ple-I-dimension”: internation-
al for mobility between coun-
tries, intersectoral for mobility 
between the academic and non-academic 
sector as well as interdisciplinary for mobil-
ity between scientific disciplines. 

There are four main measures: firstly, 
individual-driven fellowships (IF) for more 
experienced researchers, normally post-
docs, supporting mobility between coun-
tries, including an option to work outside 
academia; secondly, host-driven innova-
tive training networks (ITN) for structured 
doctoral training; thirdly, research and in-
novation staff exchanges (RISE) for short-
term exchanges of researchers but also of 
technical, administrative or management 
staff; and, finally, co-funding (COFUND) of 
existing or novel postdoctoral and, for the 
first time, also of doctoral programmes at 

the regional, national or international lev-
el. In general, there is one call per action 
and year with details including deadlines 
already made available ahead in the two-
year Work Programmes.

 Knowing the ropes
Marie Skłodowska-Curie Actions fol-

low the bottom-up approach, meaning that 
there are no pre-defined research topics. 
Supported are researchers irrespective of 
age, falling into one of two categories: The 
Early-stage researcher with no doctoral ti-
tle and less than four years of full-time re-
search experience after graduation at the 
time of recruitment (ITN, COFUND) or se-
condment (RISE), and the Experienced re-
searcher with a doctoral title or more than 
four years of full-time research experience 
at the deadline of proposal submission 
(IF), recruitment (COFUND) or second-
ment (RISE). 

With the exception of RISE, where only 
already existing personnel is sent across 
international or intersectoral borders, the 
Marie Skłodowska-Curie Fellow becomes 
a full-time employee of his or her new host 
institution with a regular contract and so-
cial security coverage. The common prac-
tice of the past to provide fixed-amount fel-
lowships with limited or no social services 
is only possible, if national regulations pro-
hibit employment via an employment con-

tract and requires prior approval by the Re-
search Executive Agency (REA), which is 
one of several funding bodies set up by the 
European Commission to manage parts of 
Horizon 2020 and beyond. The mandato-
ry mobility rule says that a researcher may 
apply for MSCA only if he has been work-
ing or living in his potential host country 
for no longer than 12 months within the 
last three years.

There are several ways to become a Ma-
rie Skłodowska-Curie Fellow. You may ap-
ply together with your future host institu-
tion for an individual fellowship, as done 
by several hundreds or even thousands of 
colleagues each year. In 2013, success rates 
for those fellowships were around 9 to 15%. 

A second way to go is to apply for a fellow-
ship within a doctoral or postdoctoral pro-
gramme, receiving support by COFUND. In 
this case, you have to write a proposal, too 
and your chances of success depend on the 
competitiveness of the specific fellowship 
programme, offered by an institution or a 
funding organisation. For example, in the 
EMBO Long-Term Fellowship programme, 
which is co-funded by MSCA, the success 
rate in 2013 was about 11%. Upon approv-
al, you become both a Marie Skłodowska-
Curie and EMBO Long-Term Fellow. 

Less time-consuming and paired with 
good chances for success is the final op-
portunity, which requires a job applica-
tion for a vacancy offered by a host institu-
tion that has been successful in obtaining 
EU funds, for example, for an internation-
al training network. Vacancies for PhD stu-
dents or postdocs are advertised by the host 
institutions and/or on the job section of the 
 EURAXESS website. 

Going global 
For Horizon 2020, the four distinct fel-

lowships of FP7 have been amalgamated 
into two major fellowships: Global Fellow-
ships and European Fellowships. Both may 
be hosted, for example, by universities, re-
search institutions, hospitals or museums 
but also by private enterprises. In the gib-
berish of Horizon 2020, your host institu-

tion is the beneficiary and ap-
points your supervisor, signs 
the grant agreement, claims 
costs and receives funding as 
well as takes the whole respon-
sibility for executing the project 
as specified in your fellowship 
application. 

For the Global Fellowship 
you have to be a national of one 
of the 28 EU Member States or 

of one of several so-called Associated Coun-
tries such as Israel, Norway or Turkey, 
which have signed association agreements 
with the European Commission. Associat-
ed countries have to make financial contri-
butions in order to participate in part or all 
of Horizon 2020 and, in turn, are eligible 
to receive EU funds. If you are no nation-
al, you may also apply in the case you are a 
long-term resident. As a long-term resident, 
you have worked or lived already in those 
countries for at least five years. For the out-
going phase of the global fellowship, you 
have to move into a so-called Third Country 
for at least 12 to a maximum of 24 months 
and return to Europe for 12 months there-
after. Third Countries are all countries that 

Internet Links
 Horizon 2020 – ec.europa.eu/programmes/horizon2020
 Participant Portal – ec.europa.eu/research/participants/portal
 Euraxess – ec.europa.eu/euraxess
 Marie Curie Actions – ec.europa.eu/research/mariecurieactions
 MCA on Facebook – www.facebook.com/Marie.Curie.Actions
 Marie Curie Alumni – www.mariecuriealumni.eu
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are neither EU Member States nor Associ-
ated Countries and that are not targeted by 
specific sanctions or restrictive measures by 
the EU. Your institution in the return period 
signs the contract with the Research Exec-
utive Agency and may transfer parts of the 
EU money to the partner organisation in 
the Third Country, as specified in the part-
ner agreement.

Going Europe
European Fellowships come in three fla-

vours: Standard, Career Restart and Reinte-
gration. Standard fellowships are evaluated 
by one out of the eight main scientific pan-
els as, for example, Life Sciences or Chem-
istry, whereas the latter two are each eval-
uated by a single multidiscipli-
nary panel. All three fellow-
ships have in common that 
the host institution has to 
be located in an EU Mem-
ber or Associate Coun-
try and that the fund-
ing period is between 
12 and 24 months. 

For Career Re-
start and Reinte-
gration the mobil-
ity rule has been 
modified. Only re-
searchers that have 
not lived or worked 
for more than three 
years in the potential 
host country imme-
diately prior to the 
proposal submission deadline are eligible. 
In addition, the prerequisite to apply for 
the Reintegration grant is that the scientist 
was out of work for at least one year im-
mediately prior to the proposal submission 
deadline. Applicants are strongly encour-
aged to integrate a secondment to anoth-
er type of institution not identical to their 
host into their fellowship. The secondment 
may be split into several visits and may last 
up to three months for fellowships up to 18 
months, and up to six months for fellow-
ships above 18 months. 

If the MSC Reintegration Fellow enjoys 
his stay at his outgoing host institution 
and wants to continue his research career 
there beyond the funding period, he still 
has to return. Otherwise, he has to refund 
his grant to the Research Executive Agen-
cy. According to the Guide for Applicants, 
the host institution has to retransfer the to-
tal amount of the EU contribution, if the re-
turn phase is not fulfilled. In case the Marie 
Skłodowska-Curie Fellow is solely respon-

sible for the non-return “the host institu-
tion has to take all appropriate measures in-
cluding legal action to recover from the re-
searcher the total amount received for his/
her benefit under the Grant Agreement”. 

The taxpayer is footing your bill
What type of financial support can you 

expect as a MSC Fellow? All money goes 
to your host institution, which signs the 
Grant Agreement and provides you with 
an employment contract. As far as inter-
national fellowships or training networks 
are considered, two types of costs are cov-
ered: researcher unit costs and institution-
al unit costs. Researcher unit costs are cov-
ered by three monthly allowances: a living 

allowance, which needs to be ad-
justed by a country-specific cost 

of living coefficient ranging 
from 0.47 for a stay in Zimba-

bwe to 1.51 for a visit to Ber-
muda; a mobility allowance 

and, if applicable, a family 
allowance. Researcher unit 

costs are subjected to de-
ductions, e.g. taxes and 
social security contribu-
tions according to the na-
tional regulations of the 
host country. Host insti-
tutions are allowed to en-
hance the researcher’s sal-
ary by own resources. Insti-
tutional unit costs include 
research, training and net-
work costs as well as man-

agement and overhead costs. 
Your gross annual earnings as a PhD 

student or a postdoc in a country like, for 
example, Luxembourg with a living cor-
rection factor of 1.00 are €44,500 and 
€63,000, respectively. If applicable, you re-
ceive on top the family allowance of €6,000 
per year. Please note that your marital sta-
tus as indicated in the Grant Agreement 
is relevant for obtaining the family allow-
ance. If you marry during your fellowship, 
you will not receive the family allowance. 
The overall EU contribution for hosting a 
PhD student or a postdoc is €80,500 and 
€85,800 per year, respectively, since the an-
nual institutional unit costs vary between 
€36,000 for PhD students and €22,800 for 
postdocs. 

Training networks may be funded for 
up to a four-year period with a maximum 
of 540 person months, which means, for ex-
ample, support for 15 PhD students over a 
three-year period or for 180 PhD students 
over a three-month period. With a correc-

tion factor of one this adds up to about €3.6 
million for the ITN. COFUND beneficiaries 
must ensure matching funds and for a three 
to five-year period will receive up to €10 
million. This provides half of the research-
er and institutional costs for PhD students 
or postdocs and has to be spent for at least 
a three-month period.

Help needed?
If you plan to apply, it is quite helpful 

to ask colleagues for proposals. You should 
preferentially try to get successful appli-
cations from the same Framework Pro-
gramme because those have already been 
optimised to meet all current criteria for 
funding. In the Participant Portal you may 
search for the MSCA call of your interest 
and download all necessary documents as-
sociated with it, including the specific Ho-
rizon 2020 programme, the two-year Work 
Programme, the Guide for Applicants, the 
Guide to Submission and Evaluation or the 
FAQs. There you also gain access to the Par-
ticipant Portal Submission Service, which 
is used for the online submission of your 
proposal. 

In addition, the European Commission 
has also set up a special website for Marie 
Skłodowska-Curie Actions. In the Partici-
pant Portal you may also find the Nation-
al Contact Point in charge of MSCA in your 
country, as, for example, the Alexander von 
Humboldt Foundation in Germany, the UK 
Research Office (UKRO) in the United King-
dom or the Agency for the Promotion of Eu-
ropean Research (APRE) in Italy. They may 
offer  webinars or even events at your local 
institution, where they introduce, in great 
detail, MSCA and answer all your questions. 
Moreover, they may also give you advice 
on all stages of your application and even 
countercheck and optimise your proposal 
based on their extensive experience. You 
may receive additional help from the in-
ternational office of your present or future 
host institution and, of course, from your 
future supervisor.

Proposals have an online A part with 
administrative details and a B part, which 
includes your ten-page research propos-
al and has to be uploaded in the portable 
document format, PDF. You may download 
an example file to become familiar with all 
parts of the application before starting the 
actual submission process. 

The A part has five sections. The Gener-
al Information (A1) should contain a catchy 
title and an acronym for your proposal. By 
choosing a so-called discipline descriptor 
you decide on your evaluation panel. The 

In the beginning, 
there’s lots of paperwork...
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keywords you provide are used to select 
suitable experts for the evaluation of your 
proposal. In the A2 form, the administrative 
details of your host institution, your super-
visor and yourself, including your where-
abouts during the last five years are que-
ried. In the A3 form, your budget is calculat-
ed based on the number of months of your 
fellowship and family status. Ethics topics 
are covered in the A4 form. Here, you are 
asked, for example, whether stem cells or 
animals are part of your research, whether 
your results may be used also for military 
purposes, whether you collect or use per-
sonal data and so on. Each “YES” leads to 
more paperwork and with high probability 
to a stringent ethics review. An additional 
security scrutiny will be applied and leads 
to more red tape, if your proposal deals 
with information that is ‘EU-classified’. You 
may be asked to turn in a security aspect 
letter, a security classification guide and a 
copy of the facility security clearances.

The art of writing
Before writing the B part, be aware that 

the great majority of proposals written by 
your competitors will be above the quality 
threshold level for funding, meaning they 
will reach at least 70% of the maximum to-
tal score. In order to prevail, you have to 
fight for every decimal point. You will lose, 
if you think that conceiving a stunning re-
search project and choosing as host a No-
bel laureate are sufficient to outscore the 
rest. Do not expect the evaluators to rubber-
stamp a flawed proposal just because they 
like your ideas – they have become slaves 
to their evaluation sheets and must follow 
the strict guidelines themselves. So, take a 
look at the evaluation sheet, which is made 
available as a self-evaluation form to all ap-
plicants. 

The core of the B part is a ten-pager 
with a short summary, followed by three 
sections arranged in the order and prior-
ity of the main evaluation criteria, which 
are excellence, impact and implementation. 
They are weighted 50%, 20% and 30%, re-
spectively. This means that half of all points 
are earmarked for the excellence criterion 
and that if, for example, two proposals are 
on a par concerning excellence, the propos-
al with a higher score in the following sec-
tions wins. Altogether, there are ten sub-
sections and you have to make sure that 
each subsection is adequately and perfectly 
drafted. Use the experience and knowledge 
of your future supervisor. He or she is also 
the one to finally push the send button for 
your proposal on behalf of the institution.

It is certainly advisable to keep in mind 
a few simple rules. Applications are done in 
English only, though it is allowed to submit 
proposals in any official EU language. The 
requirements with respect to format, page 
limits and font are not negotiable; other-
wise your proposal will not make it to the 
experts for evaluation. Excess pages, for ex-
ample, will be overprinted with a note urg-
ing the evaluator to disregard them. Also, 
follow the structure of the template propos-
al, which helps the expert to find the things 
he is looking for. Provide an easily reada-
ble document (short paragraphs, embold-
ened keywords, lists, summary diagrams) 
and ask a native speaker, who is preferen-
tially not a linguist but familiar with scien-
tific writing to have a look. Pick up the vo-
cabulary of Horizon 2020 because the ex-
perts will look for landmarks, when they 
rush through your proposal. If there is some 
contextual overlap in the subsections, try 
to avoid duplication and say it in different 
words. There will probably be no single ar-
gument that your expert in charge has nev-
er heard of before. Therefore, write clearly 
and understandably, be authentic and re-
alistic, and show your motivation for the 
next step of your career. Stress that your fel-
lowship is of mutual benefit to yourself and 
your host lab. The Rules of Participation in 
Horizon 2020 say that issues of scientific 
misconduct are taken very seriously. There-
fore, make sure that your proposal does not 
contain any single piece of data that is mis-
represented, fabricated or plagiarised.

Five months of uncertainty
All proposals of a given call have 

to be evaluated within five months, 
which is a considerable improve-
ment in comparison to the past. 
At the Research Executive Agency, 
there will be the admissibility and 
eligibility check of your proposal. In 
the worst case, for example, if a sub-
stantial piece of information is miss-
ing or if a stringent requirement, 
such as the mobility rule not being 
met, the proposal will be rejected. 

The evaluation has three stag-
es: individual assessment, consen-
sus meeting and final panel meet-
ing. Your proposal is at first subject-
ed to a remote evaluation by at least 
three experts. They prepare individ-
ual evaluation reports based on the 
mentioned evaluation criteria. Ex-
perts are instructed before the eval-
uation, so that they all have a similar 
level of detail. They have to treat all 

proposals confidentially and have to declare 
any conflict of interest. One expert will be 
nominated as rapporteur of your propos-
al shortly before the consensus meeting in 
Brussels, in which for each proposal a com-
mon consensus for each evaluation criteri-
on and its justification will be sought. Ad-
ditional participants at the meeting from 
the Research Executive Agency or addition-
al members of your evaluation panel make 
sure that the whole process is done properly 
and ensure a consistent quality of the con-
sensus reports. 

In the final panel meeting, all experts of 
a given panel are present and draw the fi-
nal panel report, including the evaluation 
summary reports for each proposal and the 
panel-ranked list, which consists of a list of 
proposals earmarked for funding, a reserve 
list in case proposals are excluded or with-
drawn and a list of proposals not funded 
due to budgetary limitations. In case you 
are not funded, you may exercise the right 
to seek redress. The experts’ opinion may 
not be questioned but formal errors dur-
ing the evaluation or a non-matching of the 
scores and of the comments in your evalua-
tion report justify a re-examination. In most 
cases, however, the overall outcome of the 
initial evaluation is confirmed.

If you make it onto the right list, you will 
be invited to the grant preparation stage. Be 
aware that this is not yet a binding approv-
al for funding. Now your host institution is 
in charge and has to master the bureaucrat-
ic hurdles. The Grant Agreement between 
the host and the Research Executive Agency 

...and niggling expert panels.
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has to be prepared and signed within three 
months. Part of the Grant Agreement is the 
“Declaration of Honour”, in which the ben-
eficiary has to certify among other things 
that all information contributed over the 
Participant Portal is correct, that the insti-
tution commits to comply with all rules for 
funding and that the necessary resourc-
es for carrying your proposal are availa-
ble. Your host will provide you subsequent-
ly with an employment contract. After the 
signature, open a bottle of champagne and 
start to pack your bags. The EURAXESS site 
may help you to get personalised assistance 
or advice for you and your family when re-
locating. 

MSCA – road to success? 
As a MSC Fellow you just do what a re-

searcher is supposed to do: experiments in 
the hope of getting one or another paper 
published. But how crucial is it for your ca-
reer to have picked the right fellowship? 
Yes, there are many other programmes, pro-
moting mobility and career advancement 
like the Marie Skłodowska-Curie Actions. 
Some are certainly more prestigious and 
may be even harder to get, are better paid 
or come along with some fancy extras. Rep-
utation within the scientific community is a 
key issue but the real impact of a fellowship 
programme is hard to anticipate. 

To address this point, the European 
Commission initiated a study, the results 
of which have been published recently in 
the well-worth reading report “Marie Curie 
researchers and their long-term career de-
velopment: A comparative study”. Data on 
the career paths of former Marie Curie Fel-
lows (MCF) under Framework Programmes 
4, 5 and 6 were collected and compared to 
a control group of scientists, who have nev-
er been granted a Marie Curie Fellowship 
(non-MCF). By going through bibliographic 
databases and contacting authors, who ac-
knowledged support from the Marie Curie 
Programme and other means, about 1,400 
valid responses from former MCF were fi-
nally received and compared to those from 
about 1,500 non-MCF. Forty-two different 
types of effects on fellows’ careers, such 
as scientific output, employment status or 
mobility behaviour and 16 additional varia-
bles, such as gender, age or citizenship were 
taken into account and subjected to a thor-
ough statistical analysis. 

The main conclusion of the report was 
that a Marie Curie Fellowship does indeed 
have definite beneficial impact on the ca-
reer of a scientist. However, the authors 
had to admit that differences to the con-

trol group of non-MCF are often marginal. 
This was explained, for example, by the fact 
that researchers of the control group may 
have participated in other mobility meas-
ures, too, which had similar outcomes on 
their careers. To give a few examples of 
benefits: Marie Curie Fellows were found 
to be more successful in obtaining a grant 
from the European Research Council, by 
three percent. Holders of individual-driv-
en MC Fellowships published five more ar-
ticles and had a higher h-index, which is a 
measure for scientific productivity and im-
pact, by +2.85 in comparison to the con-
trol group. With respect to employment sta-
tus, it turned out that former Marie Curie 
Fellows are more likely to head a research 

team as principal investigator by plus 10% 
or to be employed by a Top 100 institution 
of the Times Higher Education ranking. But 
no statistical difference on income to the 
control group was found. 

Some benefits, such as becoming a pro-
fessor were shown to materialise somewhat 
later in the career of MCFs in comparison to 
the control group. This was explained with 
the “affiliation effect”, which may reward 
non-mobile researchers staying at the same 
institution throughout their career and in 
turn may penalise the mobile ones. A possi-
ble bias of the study is that the participants 
in the MCF-group have been selected in part 
on their success, as evident from being pre-
sent in publication databases and on their 
whereabouts in the academic sector. At 
least you have learned from the study that 
becoming a Marie Skłodowska-Curie Fel-
low will do no harm to your future career. 

So you really have no reason not to sub-
mit a proposal at the next deadline. Accord-
ing to the Work Programme 2014-2015, this 
is set for Marie Skłodowska-Curie individ-
ual fellowships for September 10, 2015 at 
5.00 p.m. Brussels time.

Ralf Schreck

Additional interviews with, for in-
stance, Axelle Viré, vice-chair of the Marie 
Curie Alumni Association, can be found on 
our website: www.labtimes.org.

Careers in academia

One fine day In the lab... by Leonid Schneider

Another Unapproved 
GMo release

Soon you might be doing research at the 
Observatoire Océanologique de 

Villefranche-sur-Mer.  
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INTERNATIONAL PhD PROGRAM

Applications are invited for internally 
funded PhD student fellowships at the 
FMI in Basel, Switzerland. Our research 
focuses on epigenetics, neurobiology 
and quantitative cell biology. We employ 
state-of-the-art technologies to explore 
basic molecular mechanisms of cells 
and organisms in health and disease.

> Epigenetics 
> Quantitative Cell Biology
> Neurobiology

Application information: 
www.fmi.ch/training/phd

Application deadline: 
November 30, 2014

www.fmi.ch

Affiliated with the University of Basel Affiliated with the Novartis Institutes for BioMedical Research

IN BASEL, SWITZERLAND

Next deadline:
May, 2015

Rates for ads with frames & logo

size (width x height in mm):    basic rate b/w

1/1  page (185 x 260 mm)     €  1,950.-
1/2  page (90 x 260 or

              185 x 130 mm):        €  1,040.-
1/3  page (90 x 195 mm):     €     830.-
1/4  page (90 x 130 mm):     €     590.-
1/6  page (90 x 100 mm):     €     480.-
1/8  page (90 x 65 mm):     €     350.-

Other sizes on request

4 weeks online at our website included!

Colour surcharge 
€     390.-  to  €  1.100.-  

Payment: All prices are without VAT. 

Dates and Deadlines
 Issue Ad closing Publishing date

6/2014 28 October 2014 24 November 2014
1/2015 24 January 2015 6 February 2015
2/2015 12 March 2015 26 March 2015
3/2015 5 May 2015 20 May 2015
4/2015 19 June 2015 8 July 2015
5/2015 2 September 2015 14 Septembe 2015
6/2015 6 November 2015 19 November 2015

For further information please contact: 
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Lab Times
Ulrich Sillmann
Merzhauser Str. 177
79100 Freiburg
Germany
Phone +49-(0)761 292 58 85 
Fax +49-(0)761 357 38 
Email: jobs@lab-times.org

Please subscribe at   

www.labtimes.org

Lab Times is free of charge for non-profit institutions all over Europe. 
It is distributed to scientists and lab staff wherever they work: in 
universities, research units, private and public research institutes, 
industry, etc. For companies and personal subscriptions (if you want 
us to send Lab Times to your home address) the subscription fee is 
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2014
18/9-19/9 Cambridge (UK)
James Black Meeting – Inspired 
Biologics 2014, Info: www.
bps.ac.uk/meetings/Biologics

20/9-23/9 Seeon-Seebruck (DE)
8th International Kloster Seeon 
Meeting “Angiogenesis”: Molecu-
lar Mechanisms and Functional 
Interactions, Info: www.vwfb.de

21/9-23/9 Cologne (DE)
30th Ernst Klenk Symposium in 
Molecular Medicine: DNA Damage 
Response and Repair Mechanisms 
in Aging and Disease, 
Info: www.zmmk.uni-koeln.de

21/9-24/9 Cambridge (UK)
EMBO Conference on Interdisci-
plinary Plant Development, 
Info: www.embo.org/events

21/9-24/9 Cambridge (UK)
14th Genome Informatics 
Conference, Info: 
www.hinxton.wellcome.ac.uk

21/9-26/9 Ascona (CH)
All Roads Take to the Brain: Neu-
ral Control of Human Energy Ho-
meostasis in Health and Disease 
– International Conference, Info: 
www.ascona-workshop.ethz.ch

22/9 Wuerzburg (DE)
Bioactivation of Xenobiotics and 
Covalent Binding to Proteins: 
Implications for Target Organ 
Toxicities (Joint Minisymposium of 
the Universities of Rochester and 
Wuerzburg), Info: www.toxikologie.
uni-wuerzburg.de/symposium

23/9-25/9 Basel (CH)
MipTec 2014: European Confe-
rence and Exhibition for Drug 
Discovery, Info: www.miptec.com

23/9-25/9 Freiburg (DE)
Computational Neuroscience 
and Neurotechnology – Joint 
Symposium of the University of 
Freiburg and Imperial College 
London, Info: www.brainlinks-
braintools.uni-freiburg.de

23/9-25/9 Oxford (UK)
Drug Design 2014: Fragment- 
and Ligand-based Drug Design, 
Info: http://lpmhealthcare.com/
drug-design-2014

23/9-26/9 Saarbruecken (DE)
Cell Physics 2014 – Interdiscipli-
nary Platform for Scientific Ex-
change Between Participants from 
Cell Biology and Biophysics, Info: 
www.cell-physics.uni-saarland.de

24/9-26/9 Edinburgh (UK)
3rd World Congress of 
Reproductive Biology (WCRB 
2014), Info: www.wcrb2014.org

24/9-26/9 Valencia (ES)
3rd International Conference 
on Clinical Microbiology & 
Microbial Genomics, Info: 
http://clinicalmicrobiology2014.
conferenceseries.net

25/9-26/9 Cambridge (UK)
Conference: Are There Limits to 
Evolution?, Info: https://
wserv4.esc.cam.ac.uk/atle

25/9-26/9 Nice (FR)
Symposium on Metabolism 
and Cancer, Info: 
www.canceropole-paca.fr

26/9-28/9 Ascona (CH)
8th International Symposia on 
the CGRP (Calcitonin Gene-
Related Peptide) Family; 
CGRP, Adrenomedullin, Amylin, 
Intermedin and Calcitonin, Info: 
www.vetphys.uzh.ch/CGRP2014

28/9-30/9 Amsterdam (NL)
3rd International Conference on 
Immune Tolerance, Info: www.
immunetolerance.elsevier.com

28/9-30/9 Heidelberg (DE)
Stem Cells and Cancer: 
8th International Heinrich F.C. 
Behr Symposium, Info: 
www.dkfz.de/SCC2014

28/9-3/10 Lucca/Barga (IT)
AMPK: Biological Action and 
Therapeutic Perspectives, 
Info: https://secure.faseb.org

29/9-1/10 Bonn (DE)
International CROP.SENSe.net 
Symposium: Plant Phenotyping 
– Concepts, Sensors and 
Applications, Info: 
www.cropsense.uni-bonn.de

29/9-1/10 Frankfurt/Main (DE)
CRC 807 International Symposium 
“Membrane Transport and 
Communication”, Info: www.
sfb807.de/symposium2014.html

29/9-1/10 Paris (FR)
EMBO Conference on Innate 
Lymphoid Cells, Info: www.ilc1.org

30/9 Cambridge (UK)
Cambridge Immunology 
Forum 2014, Info: 
https://bsi.immunology.org

30/9-3/10 Lisbon (PT)
EMBO Conference on 
Centrosomes and Spindle Pole 
Bodies, Info: http://events.
embo.org/14-centrosome-spb

1/10-3/10 Luxembourg (LU)
Neurogenetics and Related 
Diseases – 45th Annual 
Conference of the German 
Genetics Society, Info: http://
neuroconference2014.uni.lu/eng

1/10-3/10 Madrid (ES)
International Conference on 
Antimicrobial Research, 
Info: www.icar-2014.org

4/10 London (UK)
Young Life Scientists Symposium 
2014: Current Progress on the 
Physiology and Pharmacology of 
TRP channels, 
Info: www.yls2014.co.uk

5/10-8/10 Copenhagen (DK)
The Social Brain – Fall Brain 
Conference of the Federation of 
European Neuroscience Societies 
(FENS), Info: www.fens.org/
Meetings/Brain-Conferences

5/10-8/10 Heidelberg (DE)
EMBO-EMBL Symposium: The 
Complex Life of mRNA, Info: 
www.embo-embl-symposia.org

5/10-8/10 Madrid (ES)
13th World Congress of the Human 
Proteome Organization (HUPO 
2014), Info: www.hupo2014.com

6/10-7/10 Heidelberg (DE)
SFB 638 International Sympo-
sium: Macromolecular Complexes 
in Biosynthetic Transport, 
Info: www.sfb638.uni-hd.de

6/10-10/10 Sithonia (GR)
9th International Conference of 
Anticancer Research, Info: www.
iiar-anticancer.org/conference

7/10-8/10 Dublin (IE)
Technologies in Drug Discovery 
Summit (7th Imaging in Drug 
Discovery and 8th Biomarkers in 
Drug Discovery & Development), 
Info: www.gtcbio.com/conference

8/10-9/10 Vilnius (LT)
Current Issues in Echinococcosis: 
Conference of the European Scien-
tific Counsel for Companion Ani-
mal Parasites, Info: www.dgparasi
tologie.de/images/pdf/esccap.pdf

8/10-10/10 Hannover (DE)
Herrenhausen Conference: Beyond 
the Intestinal Microbiome – From 
Signatures to Therapy, Info: www.
volkswagenstiftung.de/microbiome

8/10-12/10 Kusadasi, Aydin (TR)
17th International Symposium 
on the Biology of Actinomycetes, 
Info: www.isba17.com

9/10-10/10 Dublin (IE)
Biomarker Summit Europe (9th 
Cell Based Assay & Screening 
Technologies and 3rd Biomarkers 
in Diagnostics), Info: 
www.gtcbio.com/conference

9/10-10/10 Leipzig (DE)
Medicinal Stem Cell Products – 
Fraunhofer Life Science Sympo-
sium, Info: www.fs-leipzig.com

9/10-10/10 London (UK)
Calcium Signalling: The Next 
Generation – A Biochemical 
Society Focused Meeting, Info: 
www.biochemistry.org/Conferences

Calendar 
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9/10-11/10 Frankfurt/Main (DE)
Viral Hepatitis Congress 2014, 
Info: www.viral-hep.org

9/10-12/10 Bonn (DE)
RNA Biochemistry Meeting 2014, 
Info: www.rna-biochemistry.de/
wp/meeting-2014

9/10-12/10 Glasgow (UK)
9th European Mucosal 
Immunology Group Meeting, 
Info: https://bsi.immunology.org

9/10-12/10 Heidelberg (DE)
EMBO Conference: Stem Cells in 
Cancer & Regenerative Medicine, 
Info: www.embo.org/events

9/10-12/10 Mainz (DE)
The 2014 IMB Conference: 
Nuclear RNA in Gene Regulation 
and Chromatin Structure, Info: 
www.imb-mainz.de

9/10-12/10 Mont Sainte Odile (FR)
39th European Symposium on 
Hormones & Cell Regulation, Info: 
www.hormones-cell-regulation.eu

9/10-12/10 Vipava (SE)
Yeast Fermentation: From Genes 
to Application Aspects (ISSY 31), 
Info: www.yeast-cornucopia.se

10/10 Hannover (DE)
3rd Symposium on cCMP and 
cUMP as New Second Messenger, 
Info: www.mh-hannover.de/
ccmp2014.html

11/10-15/10 Roscoff (FR)
Cell Cycle: Bridging Scales in Cell 
Division, Info: www.cnrs.fr/insb/
cjm/2014/Musacchio_e.html

12/10-15/10 Heidelberg (DE)
EMBO Conference: Experimental 
Approaches to Evolution and 
Ecology Using Yeast, 
Info: www.embo.org/events

14/10-15/10 Strasbourg (FR)
Conference on Chromatin and 
Epigenetics: From Omics to Single 
Cells, Info: www.abcam.com/events

14/10-17/10 Ghent (BE)
4th international Conference 
on Novel Enzymes, 
Info: www.novelenzymes.ugent.be

14/10-17/10 Uppsala (SE)
12th Nordic Photosynthesis 
Congress (NPC12), 
Info: www.kemi.uu.se/npc12

18/10-21/10 Berlin (DE)
27th Congress of the European 
College of Neuropsychopharma-
cology (ECNP2013), Info: 
www.ecnp.eu/meetings/agenda

20/10-21/10 London (UK)
Synthetic Biology Congress and 
qPCR & Digital PCR Congress, 
Info: www.globalengage.co.uk/
synthetic-biology.html

20/10-22/10 London (UK)
Vaccines 2014: Next Generation 
Vaccines / Advances in 
Overcoming Co-Infections / 
The Use of Pseudotypes to Study 
Viruses, Virus Sero-Epidemiology 
and Vaccination, Info: 
www.regonline.co.uk/vaccines2014

21/10-22/10 Leipzig (DE)
Translational Regenerative Medi-
cine Congress 2014, Info: https://
selectbiosciences.com/TRMC2014

22/10-24/10 Vienna (AT)
ESCMID Conference on Reviving 
Old Antibiotics, Info: 
www.escmid.org/dates_events

24/10 Rennes (FR)
Young Life Scientists‘ Symposium 
on DNA Damage Response in 
Physiology and Disease, Info: 
http://yls2014.sciencesconf.org

26/10-31/10 Girona (ES)
EMBO Conference: The Endo-
plasmic Reticulum (ER) as a Hub 
for Organelle Communication, 
Info: www.embo.org/events

28/10-31/10 Cambridge (UK)
Wellcome Trust Epigenomics of 
Common Diseases Conference, 
Info: www.hinxton.wellcome.ac.uk

29/10 London (UK)
London Cell Cycle Club, 
Info: www.abcam.com/events

29/10-30/10 Barcelona (ES)
Food Analysis Congress, 
Info: https://selectbiosciences.
com/FAC2014

29/10-1/11 Prague (CZ)
Biennial Meeting of the European 
Society for Immunodeficiencies, 
Info: www2.kenes.com/esid2014

29/10-1/11 Bad Nauheim (DE)
14th International Paul-Ehrlich-
Seminar on Allergen Products for 
Diagnosis and Therapy: Regulation 
and Science, Info: www.pei.de/EN

1/11-4/11 London (UK)
4th International Conference 
on Regulatory T Cells and Th 
Subsets and Clinical Application 
in Human Disease, Info: 
https://bsi.immunology.org

2/11-6/11 Glasgow (UK)
HIV Drug Therapy Glasgow Meeting 
2014, Info: www.hivglasgow.org

5/11 Birmingham (UK)
Mechanisms of Immune 
Regulation, Info: https://bsi.
immunology.org

5/11-7/11 London (UK)
Antibiotic Alternatives for the 
New Millennium, Info: www.
regonline.co.uk/antibiotic2014

5/11-7/11 Wuerzburg (DE)
34th International Symposium 
on the Separation of Proteins, 
Peptides and Polynucleotides, 
Info: http://events.dechema.de/
Tagungen/ISPPP+2014.html

7/11-10/11 Cambridge (UK)
3rd Wellcome Trust Conference on 
Epigenomics of Common Diseases, 
Info: www.hinxton.wellcome.ac.uk

8/11-11/11 Heidelberg (DE)
EMBL Conference: From 
Functional Genomics to Systems 
Biology, Info: 
www.embl.de/training/events

8-13/11 San Feliu de Guixols (ES)
Flies, Worms and Robots: 
Combining Perspectives on 
Minibrains and Behaviour, 
Info: http://minibrains.esf.org

9/11-11/11 Heidelberg (DE)
1st International Conference 
on Molecular Mechanisms of 
Cellular Surveillance and Damage 
Responses (SFB 1036 Meeting), 
Info: www.zmbh.uni-heidelberg.de/
sfb1036/congress_2014

9/11-13/11 Mainz (DE)
12th International Congress of 
Neuroimmunology, 
Info: www.isnicongress.org

10/11 London (UK)
Advancing Applications of Super 
Resolution Imaging, Info: www.
biochemistry.org/Conferences

10/11 Vienna (AT)
The World Plant Toxin Forum, 
Info: www.bastiaanse-
communication.com/wmf

10/11-12/11 London (UK)
Innate Immunity Summit: Inter-
actions with Pathogens / Investi-
gating Interactions of the Innate & 
Adaptive Immune Systems / The-
rapeutic applications of the Innate 
Immune System, Info: http://
innateimmunitysummit2014.com
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10/11-12/11 Vienna (AT)
The World Mycotoxin Forum – 
8t Conference, 
Info: www.bastiaanse-
communication.com/wmf

11/11-13/11 Cambridge (UK)
Wellcome Trust Conference on 
Computational RNA Biology, 
Info: www.hinxton.wellcome.ac.uk

12/11 Dublin (IE)
Cell to Cell Communication, Info: 
www.biochemistry.org/Conferences

13/11-15/11 Athens (GR)
1st International Conference: 
From Drug Discovery to 
Drug Delivery, Info: www.
drugdiscoverytodelivery2014.com

14/11-16/11 Thessaloniki (GR)
International Conference on New 
Concepts in B Cell Malignancies: 
From Molecular Pathogenesis to 
Personalized Treatment, 
Info: www.esh.org/conferences

15/11-16/11 Paris (FR)
Blastocysts Development and the 
Process of Implantation, Info: 
www.comtecmed.com/oc/2014

15/11-19/11 Roscoff (FR)
Molecular Basis for Membrane 
Remodelling and Organization, 
Info: www.cnrs.fr/insb/cjm/
2014/Antonny_e.html

17/11-18/11 London (UK)
Modelling Microbial Infection 
(Focused Meeting), Info: www.
sgm.ac.uk/en/events/conferences

17/11-20/11 Heidelberg (DE)
EMBO-EMBL Symposium: 
Frontiers in Metabolism – From 
Molecular Physiology to Systems 
Medicine, Info: 
www.embo-embl-symposia.org

20/11-21/11 London (UK)
6th Annual Next Generation 
Sequencing Congress, Info: 
www.nextgenerationsequencing-
congress.com

20/11-21/11 London (UK)
2nd Annual Single Cell Analysis 
Congress, Info: 
www.singlecell-congress.com

20/11-21/11 Vichy (FR)
4th Skin Physiology 
International Meeting, 
Info: www.skin-meeting.com

21/11 Dublin (IE)
4th Frontiers in Neurology 
(FIN) Meeting, Info: www.
neurologyireland.com

1/12-4/12 Cambridge (UK)
Wellcome Trust Conference on 
Rat Genomics and Models, Info: 
www.hinxton.wellcome.ac.uk

2/12 London (UK)
PINK1 – Parkin Signalling in Par-
kinson’s Disease and Beyond, Info: 
www.biochemistry.org/Conferences

2/12-4/12 London (UK)
The 2014 Pathology Congress: 
Progress in Molecular and Cellular 
Pathology / Developments in 
Immunohistochemistry for 
Diagnostic Cellular Pathology / 
Histopathology 2014: Advances in 
Research and Techniques, 
Info: www.pathology2014.com

4/12-5/12 Berlin (DE)
Architectured Biomaterials, 
Medical and Tissue Engineering – 
Trinational Symposium, Info: 
www.wissenschaft-frankreich.de

4/12-7/12 Nice (FR)
10th International Congress 
on Non-Motor Dysfunctions in 
Parkinson’s Disease and Related 
Disorders (NMDPD 2014), Info: 
www2.kenes.com/mdpd2014

10/12-12/12 Bruges (BE)
The Multifaceted Roles of Type 
2 Immunity, Info: www.cell-
symposia-type2-immunity.com

16/12-17/12 London (UK)
Mitochondrial Stress Response 
Pathways: Functions and 
Applications of the 18kDa 
Protein TSPO – A Biochemical 
Society Meeting, Info: www.rvc.
ac.uk/Meetings/sparking-impact

17/12-20/12 Coimbra (PT)
Mitochondria Metabolism and 
Disease – 18th Congress of the 
Portuguese Biochemical Society 
(SPB), Info: www.spb2014.com

19/12 London (UK)
Bioenergetics Christmas 
Meeting, Info: www.
biochemistry.org/Conferences

2015
6/1-8/1 Cambridge (UK)
The Keap1/Nrf2 Pathway in 
Health and Disease, Info: www.
biochemistry.org/Conferences

12/1-15/1 Lisbon (PT)
Bioinformatics 2015 – 6th 
International Conference on 
Bioinformatics Models, Methods 
and Algorithms, Info: www.
bioinformatics.biostec.org

12/1-15/1 Lisbon (PT)
Biosignals 2015 – 6th Interna-
tional Conference on Bio-Inspired 
Systems and Signal Processing, 
Info: www.biosignals.biostec.org

15/1-16/1 Paris (FR)
Symposium: Perspectives in 
Cancer Genetics and Genomics, 
Info: http://extranet.inserm.fr/
evenements-agenda

27/1-29/1 London (UK)
Bacteriophages 2015, Info: 
www.regonline.co.uk/Phage2015

1/2-3/2 Cambridge (UK)
Wellcome Trust Conference on 
Biomarkers for Brain Disorders: 
Challenges and Opportunities, 
Info: www.hinxton.wellcome.ac.uk

2/2-5/2 Grenoble (FR)
Advanced Isotopic Labelling 
Methods for Integrated Structural 
Biology, Info: www.ailm2015.fr

8/2-15/2 Ascona (CH)
Euromech Colloquium 560: Me-
chanics of Biological Membranes, 
Info: www.euromech560.ethz.ch

10/2-12/2 London (UK)
The 2015 Ageing Summit, Info: 
www.regonline.co.uk/Ageing2015

16/2-20/2 Evry (FR)
FEMS Meeting on Modern 
Vectorology: New Concepts and 
Approaches for Gene Therapy, 
Info: www.fems-microbiology.org
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MP Biomedicals Europe: 00800.7777.9999
www.mpbio.com/fastprep5G

•Most Powerful - Highest speed, shortest processing
   improves yield and purity of the analyte
•Best Software - Intuitive, user friendly programming,
   over 70 recommended protocol programs

Intuitive Programming at Your Finger Tip! 

Most Advanced Sample Preparation System Available!
Delivers the Most DNA, RNA and Proteins from the 

Most Resistant Samples in 40 seconds or Less!

Referral Program: Get 1,000 $ in consumables

Request a Demo from MP Biomedicals! 

•Most Versatile - Optional adapters process from 
   2-50mL, ambient or cryogenically
•Most Complete - Lysing Matrix Tubes and FastPrep 
   Purification Kits from One Source for best results! w

w
w
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