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THE ZIKA
CHALLENGE
Virus researchers on the heels of a complex
mosquito-transmitted disease

A sERIAl InvEnTOR

Philips researcher Bernhard Gleich
advances the Magnetic Particle
Imaging from the lab to the
market

ClInICAl HygIEnE
Clinicians and hygiene experts
from the North develop new
strategies to optimize
disinfection standards in
hospitals
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INFECTIOUS DISEASES

FIRST MOVERS CLOSE
IN ON ZIKA
The appearance of Zika in the Americas was shocking and the enigmatic mosquito-borne
virus is still making its way around the globe. Researchers and life science companies
from Northern Germany operate at the forefront of the response to the epidemic;
they deliver tools for detecting and understanding the complex virus and study how
different mosquito species can spread the disease.

Timing is everything when trying to respond to an exploding infectious disease.
Lübeck-based diagnostics company Euroimmun has seen many outbreaks
popping up worldwide in its almost 30year history. But in the case of the Zika
epidemic in South America, the timing
was close to perfect. When the shocking
pictures of babies with birth defects as
a possible consequence of their mothers’
Zika infection during pregnancy reached
us from Brazil, Euroimmun was one of the
first movers worldwide providing efficient diagnostic tools.
“We made our Zika antibody tests commercially
available at the end of January,” says Konstanze Stiba, a product
manager at Euroimmun. On February 1, the World Health Organization (WHO) declared the Zika virus infection and its associated congenital and other neurological disorders a Public Health Emergency
of International Concern. “We delivered at a time when everybody
wanted to have a test,” remembers Stiba. The production site at Dassow, a 30-minute drive away from the headquarters in Lübeck, was
running at peak levels – even at weekends – to satisfy the strong
demand. By springtime, the Zika ELISA and the indirect immunofluorescence assays systems had turned into top-sellers.
Easy access to blood samples from patients
This success story is due to several favorable circumstances: the virology department had Zika virus isolates from earlier outbreaks already in its virus collection. And thanks to close cooperation with Jonas Schmidt-Chanasit and his team at the Bernhard Nocht Institute
for Tropical Medicine in Hamburg the R&D team had easy access to
pre-characterized blood samples from Zika patients. “That is why we
could validate our tests super-fast,” says Stiba. Their detection system proved to be highly specific and showed no cross-reactivity with
other antibodies from related viruses such as dengue, yellow fever
or West Nile virus. High specificity is important to able to differentiate between infections that exist in the same geographical regions.
“Our tests are now sold in 55 countries worldwide, particularly in
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Europe and the Americas,” says Stiba, “and
the test systems are registered in nearly
all endemic countries”. The WHO has put
the test on its list of applicants for its
Emergency Use Assessment and Listing
(EUAL) procedure. This mechanism has
been installed since the Ebola outbreak
to accelerate the availability of in-vitro
diagnostics. Getting this new WHO label
certifies commercial kits eligible for WHO
procurement, i.e. they are accepted to be purchased by the WHO or health authorities in its
member states. After the external evaluation is
done, Euroimmun is pending a positive response
from Geneva. “The listing should be a matter of days or
weeks,” Stiba says.
Another test tops the WHO list
Another infectious diseases diagnostics specialist from North Germany, Altona Diagnostics, is even one small step ahead of Euroimmun when it comes to the WHO listing for emergency use of its
Zika test. In mid-August, the Hamburg-based company received the
official green light from Geneva, thus becoming the first supplier
worldwide with a real-time PCR test for the Zika virus. “The WHO
emergency use label is important for us as it means a highly acknowledged external validation of quality,” says Hans Kuhn, responsible for finance and administration at Altona Diagnostics. “And it’s
a door opener to new markets.” National health organizations and
public health laboratories can now use the test without waiting until
national registration procedures are complete, for example. As Kuhn
reports, Altona Diagnostics is already in contact with the Pan American Health Organization, the international public health agency for
the Americas. “It’s really a great opportunity for us to strengthen the
presence of our products in South America.”
In recent weeks, the infection rate was on the decrease in the
Southern hemisphere due to the winter season and lower activity
of the transmitting insects – primarily mosquitoes of the species
Aedes aegypti. It is very likely that infection numbers will rise again
when the mosquitoes return. In Hamburg, the specialists for infec-
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tious disease diagnostics want to be prepared and are now figuring
out how their production capacities could be adapted.
Universal testing procedures needed
What is challenging about Zika is that the genetic material of the
virus disappears from the blood within several days after infection.
“The low virus RNA concentration in the blood makes it very hard
to detect the virus by routine PCR methods,” says Christian Drosten,
a virologist at the University of Bonn. To be safe for infection diagnostics, testers have to turn to alternative samples from the same
patient, for example saliva or urine. And a serological test
that looks for the presence of Zika antibodies is mandatory as an important cross-check, says Drosten.
His team in Bonn have checked many PCR tests on
Zika virus including the one Altona Diagnostics is selling.
“This one and other commercial test kits from specialized
biotech companies are of high quality in technical terms,”
says Drosten. “But these ready-made tests are not our issue when it comes to public health.” Many labs worldwide
have started to establish their own home-brew Zika assays. “There are many different tests out there. You just
can’t compare the results,” Drosten says, “what we need is
to establish a common diagnostic algorithm.” That is why
his team compared all existing methods and analyzed to
what extent they deviate from each other. “In the end, we
were able to provide a correction factor to make studies on
Zika comparable,” Drosten says. And as part of an EU infrastructural project, his team produced a so-called “universal
calibrator”. It is a synthetic RNA molecule that mimics the
Zika genome. With this control RNA in hand, it enables
researchers to calculate virus concentration more precisely. “We distribute it and it is heavily requested across the
globe,” Drosten, who is also an expert on the corona virus
MERS, reports.
Congress highlights emerging viral diseases
MERS, Ebola, Zika– these and other threatening infectious diseases will come under the spotlight at the European Congress of Virology. The event taking place in
Hamburg in October is considered to be the most important gathering for virus researchers in Europe. “Emerging viral diseases make up one of the three main topics of the congress,” says Joachim Hauber, a virologist
at the Heinrich Pette Institute (HPI) in Hamburg and
President of the conference. Just how influential the appearance of Zika has been for the field is mirrored by its
list of speakers: at least seven lectures from renowned
experts and a satellite symposium on “Emerging Zoonoses” will
deal with the flavivirus that appeared in Brazil in 2015. Other
main topics covered at the congress include basic research and
translational applications.
Cell culture imaging tools designed in Hamburg
Zika is still a mysterious and complex virus in many aspects. Modern
3D tissue culture methods and stem cell technologies have demonstrated their potential to crack some of the virus’ secrets. Amongst
others, the Brazilian stem cell biologist Stevens Rehen has used human induced pluripotent stem cells (iPS cells) to generate neural cells
and cerebral organoids – mini-brains in a dish – to understand how
the virus attacks the developing brain of fetuses. With the help of
these 3D cell systems, they were able to show that the Brazilian Zika
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strain is an aggressive killer – it attacks neural stem cells in particular – precursors of neurons and other brain cells. The Zika researchers from Rio de Janeiro have relied on powerful imaging systems
for their analysis of the cell culture experiments. “The results are
based on technology developed in Hamburg,” says Jacob Tesdorpf,
Director Cellular Imaging & Detection at Perkinelmer. The technology company designs its automated high-throughput microscopy
imaging systems at its Hamburg site, where about 100 employees
are based. “As our systems collect and analyze multicolor image sets
from up to 100,000 data samples per day, this concept is known as

high-content imaging,” he says. A combination of powerful hardware and analytical software, the machines transform imaging data
from cell culture experiments into quantitative information. “3D cell
cultures and organoid technology are now the main drivers of the
market,” says Tesdorpf. “We have adapted the new generation of our
systems particularly to this trend.” Based on novel microscope objectives and high-performing algorithms, analysis could be accelerated
enormously, Tesdorpf says.
Antivirals: Zooming in on the Zika protease
In Northern Germany, research and development activities on Zika
virus are not only at the forefront when it comes to diagnostics.
The lack of a vaccine or antiviral drugs to combat the Zika virus has
scientists scrambling to identify and better characterize potential
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drug targets. Rolf Hilgenfeld, a structural biologist at the University
of Lübeck is one of these specialists who has put great energy into
finding weak spots in the architecture of the virus.
At the end of January, Hilgenfeld put together a small task force of
three colleagues in a hunt for the three-dimensional structure of the
Zika virus enzyme N2B/NS3 protease at the atomic level. “We decided
to enter the race, as we had worked on the 3D structure of closely
related proteases from dengue and West Nile viruses before,“ says
Hilgenfeld. The team worked day and night in February and March
to grow protein crystals of the Zika protease from the Brazilian out-

gists from Lübeck also hypothesize that the Zika protease is able
to inactivate the innate immune response of the patient more
efficiently than other flaviviruses. The Zika protease is a promising
target molecule for an antiviral drug. “With the 3D structure in hand,
it is now possible to design highly specific substances that block virus
reproduction,” says Hilgenfeld. But he is convinced that attacking
only Zika will not be enough. In an ideal world, a single drug would
also combat dengue and yellow fever at the same time. “That is why
we aim for broad spectrum antivirals, which fight all members of the
flavivirus family,” says Hilgenfeld.

break strain. They knew competition from other international labs
was tough, but they managed to be the first to cross the finish line.
Thanks to some biochemical tricks, they were able to produce crystals
that represent the enzyme in its “active” 3D version. The crystals were
X-rayed at the German Electron Synchroton DESY in Hamburg and
the crystallographic data were put together using powerful mathematic modeling. This great effort paid off: In July, Hilgenfeld’s team
published their findings in the top journal SCIENCE. Their work was
mainly supported by the publicly-funded German Center for Infection Research (DZIF).
The protease is a key enzyme as it drives the reproduction of
the virus. “Zooming in on the structure, we learned why the Zika
protease is much more active than the one of dengue and West
Nile,” says Hilgenfeld. From early results, the molecular biolo-

Mosquito research: Controlled biting in the lab
Rio de Janeiro, Miami or Singapore: Zika is just one of
the most recent example of a world-travelling pathogen that is transmitted by mosquitoes. As a result of
intensified globalization of international trade and
of substantial travel activities, mosquito-borne exotic
pathogens are becoming an increasing threat for Europe. In Germany some 50 different mosquito species
are known. Can some of them serve as transmitter for
exotic pathogens?
“We want to find out whether both indigenous and
invasive mosquito species are able to transmit these tropical viruses,” says Egbert Tannich, senior parasitologist
at the Bernhard Nocht Institute for Tropical Medicine
in Hamburg. His team are breeding a wide spectrum of
mosquito species in a room located just under the roof
of the institute. The researchers are especially proud of
their “Biosafety-level-3-insectary”. In this hermetically
sealed laboratory the flying insects are kept in cages
made of gauze mesh. To study whether the mosquitoes
can transmit tropical diseases the researchers offer them
virus-infected blood meals on cotton sticks. Or they prepare special membranes, on which the mosquitoes can
have a bite. “We can apply different climatic conditions,
so we are able to simulate different geographical environments,” says Tannich. The tricky part is proving whether
a mosquito can really act as a vector for a disease. Can the
virus replicate and is it detectable in the saliva? Can the
infected mosquitoes infect mice?
As for the West Nile virus, a flavivirus that is already circulating in Southern parts of Europe, Tannich
and his team found that the most abundant German
mosquitoes (of the Culex genus) are indeed capabale
of transmitting the virus. Infection experiments with
Zika are underway. As Culex mosquitoes prefer sucking
on the blood of birds, the finding is not alarming, says
Tannich. He is also convinced that the potential risk of a Zika
epidemic circulating in Germany is extremely low. “You need a
critical mass of mosquitoes that prefer human blood to kick-start
an outbreak,” Tannich says. An invasive species to Germany called
Aedes albopictus, the Asian tiger mosquito, is his main suspect.
Pioneering populations in Southern Germany are under tight
surveillance. To what extent the Asian tiger mosquito is helping
to spread Zika remains unclear though.
What is clear is that Zika has drawn attention to the need for
research on mosquitoes as transmitters of diseases. “Medical entomologists are becoming sought-after experts in health research,”
says Tannich. The German government has recently injected several million Euro into mosquito research. “It’s good to be prepared.
Zika was just one of the most recent wake-up calls.”
pg
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biobank

personalized medicine
ready to take off
The Interdisciplinary Center for Biobanking Lübeck has reached an
important milestone. More than 19,000 patients have given consent
to their clinical data being used for research purposes. This helps to
advance strategies for personalized medicine.

the established hospital-integrated biobank is a central infrastructure of the
university of lübeck in cooperation with the university medical center of schleswigholstein (uksh).

Since its newly adapted informed consent
procedure starting in July 2015, the Interdisciplinary Center for Biobanking Lübeck (ICBL), an integrated project of the University of
Lübeck and the University Medical Center
of Schleswig-Holstein (UKSH), has advanced
significantly. To date, more than 19,000 patients have agreed that their data from
clinical routines may be used for research
purposes. “Our biobank heavily contributes
to our clinically orientated cutting-edge research,” says Detlef Zillikens, Vice President
of Research at the University of Lübeck and
Director of the UKSH-Department of Dermatology, Allergology and Venerology.
ICB-L, a hospital-integrated biobank,
helps to translate valuable research results
into clinical routine practice. In the long run,
physicians will be able to individually plan
a patient’s treatment also based on research
data faciliated by the biobank. It stores and
efficiently maps more than 1,500 relevant
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parameters in a harmonized, largely automatic way. Since 2014, the principles used
for the collection of biomaterial and medical
data are certified by a quality management
system and data security of individuals is of
high priority. In addition, the preparation of
the biomaterial follows to strict standards.
“It can only be successfully implemented
within an interdisciplinary team of ITexperts, physicians, ethicians, researchers
and data protection specialists,” emphasizes
Jens Habermann, Head of ICB-L.
The establishment of the ICB-L also helps
to advance stem cell research in Lübeck as
the biobank provides the basic infrastructure for the Bonebank project. This GermanDanish collaboration between the UKSH, the
University of Lübeck, the Odense University Hospital, Life Science Nord and Stryker,
among others, also commenced in 2015 and
aims at establishing standardized procedures
to obtain stem cells from bone marrow dur-

ing clinical routine operations and to storage them as a basis for further therapeutic
research. First results were presented to the
partners during the latest project meeting in
Odense at the end of September. “We already
received 19 bone marrow samples that we
and our partners are now analyzing according to their level of mesenchymal stem cells,”
reported Arndt-Peter Schulz, senior physician at the UKSH-Department of Orthopedics and Trauma Surgery. Furthermore, the
researchers try to establish an optimal work
flow – starting with the samples taken from
the operating room to biobank transport and
later returning in the same manner when a
patient needs a stem cell transplantation.
“Currently, we are optimistic of solving the
logistical hurdles,” Schulz said.
sw
Further information:
www.uni-luebeck.de
www.uksh.de
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