RESEARCH IN BRIEF

Researching museum objects using Al

Cerman museums contain hundreds
of thousands of objects that came
to Europe through war, looting or
trade during the colonial era, for
example. However, in many cases
the documented history of these ob-
jects - where they come from, what
purpose they served, and who once
owned them - is incomplete. This
is where an interdisciplinary re-
search team led by historian Prof. Dr
Dagmar Freist comes into play. In the
project Provenance and Collection
Research Digital (ProSaDi), the team
is working with researchers from
the countries of origin to fill in the
gaps for two types of collection items
selected as case studies, as well as
developing digital techniques to proc-
ess the data about the collection
objects and make it easily and uni-
versally accessible. The Lower Saxony
Ministry of Science and Culture (MWK)

and the Volkswagen Foundation are
providingjustunder 3 million eurosin
funding for the project over a four-year
period as part of their Wissenschafts-
raume (Science Spaces) funding pro-
gramme.

The ProSaDi project was launched in
response to the ongoing debate about
the handling of museum artefacts
from former colonial territories. Much
of the information compiled by mu-
seumns over the decades has yet to be
digitised and often reflects racist and
Eurocentric perspectives. The team will
develop IT and Al-supported meth-
ods that can be used by museums and
other institutions to digitally process
and display information about their
collections. The aim is to compile the
data in a user-friendly infrastructure
that allows for easy interconnection
and retrieval. Together with interna-
tional partners, the researchers will

also examine the different forms of
knowledge production used over time
in German museums and in the soci-
eties of origin.

Inaddition, the ProSaDi team will close-
lyinterlink researchand teachingatthe
intersection of Aland cultural heritage
and develop new concepts for opti-
mising this process. The project team
has also enlisted the support of state
museums, archives and the Provenance
Research Network in Lower Saxony
in order to pursue practice-oriented
questions. The aim is to ensure that
the results of the ProSaDi project are
incorporated into everyday practice for
museum and archive collections and
also applied in the education sector.
The universityisapartner in five other
projects of the Wissenschaftsraume
programme in the fields of physics,
environmental sciences, education,
sociology and economics.

Left: Aheaddress made of cowrie shells
from Tanzania. The shells of cowrie snails
featurein many collections. In the future,
an Al willidentify individual species.

Right: Jewellery from Oceania. The cow-
rie shellsare woven onto a piece of string.

Below: This belt adorned with cowrie
shells comes from the Irambaregionin
Tanzania.
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Utilisation of waste
heat from the Data Centre

The university has been recovering
waste heat from its Data Centre and
usingitinitsheating systemsince May
of this year. The measure is part of the
WarmewendeNordwest research pro-
ject funded by the Federal Ministry of
Educationand Research (BMBF),which
isheaded by energy computer scientist
Prof. Dr Sebastian Lehnhoff. The pro-
jectaimstoboostenergy efficiencyand
develop solutions that can be trans-
ferred to other universities. The univer-
sity’sheating, cooling, ventilation and
power generation systems, which have
largely operated independently until
now, willbe optimised and interlinked
ina smart network.

As a first step, the cooling water from
thenewhigh-performance computing
clusterinstalled in 2023 will be fed into
the university's heating network. The
annualheatsupply from theheatrecov-
ery systemisaround 500,000 kilowatt
hours,which corresponds totheheating
requirements of around 30 four-person
householdsand representsareduction
ofaround 100 tonnesin CO, emissions.

Balancinginclusion and
academic performance
atschools

Measurable academic achievements
in the form of grades are a key compo-
nent of school education. Researchers
from the University of Oldenburg and
the Free University of Bozen-Bolzano
(Italy) are now comparing concepts
of academic achievement in prima-
1y school education in Germany and
Italy and looking at ways to balance
achievement, inclusion and educa-
tional equality in schools. Prof. Dr
Michaela Kaiser is heading the APra
project (“Achievement: A social practice
in Primary School. An International
Comparative Analysis on Germany and
Italy”). The German Research Founda-
tion (DFG)and the Province of Bolzano
are funding the study over a three-year
period with around 800,000 euros.

Properties of
crystal surfaces

Prof. Dr Caterina Cocchiand Holger-Di-
etrich Safdnick from the university’s
Institute of Physics have developed a
new automated method for calculat-
ing the physical properties of complex
crystalline surfaces using onlybasicin-
formation about the crystal structure.
In an article in the journal npj Com-
putational Materials, the scientists
report that their method can speed
up the search for relevant materials
for applications in key areas such as
the energy sector. The two scientists
developed a software programme that
requires only the chemical composi-
tion of a compound as input in order
to calculate the physical properties of
the material’s surface - for example,
the amount of energy required to ex-
cite electrons or detach them from the
surface. The researchers now plan to
combine their method with artificial
intelligence and machine learning
techniques to further accelerate the
process.

Improved battery
manufacturing processes

Making European production of lith-
ium-ion batteries more efficient and
sustainable is the goal of BATTwin, a
recently launched EU project in which
the university is involved. Led by an
Italian university, the project aims to
create a “digital-twin” platform for
Europeanbattery production plantsby
2027. The digital twins in this project
are computer models that replicate
the processes in a battery cell produc-
tion plant. A team led by Oldenburg
computer scientist Prof. Dr Andreas
Rauh is currently developing models
that simulate the individual stages of
battery cell production. The goal is to
reduce scrap rates and minimise en-
ergy consumption and emissions dur-
ing these processes, thus making the
entire battery manufacturing process
more efficient and environmentally
friendly.

Converting carbon
dioxide into useful
chemicals

Harnessing the power of the sun
to convert carbon dioxide into
useful chemicalsis the goal of
anew junior research group at
the University of Oldenburg. The
international team of research-
ers led by Oldenburg chemist Dr
Lars Mohrhusenis pursuing an
ultra-sustainable strategy which
involves developing precious met-
al-free catalysts that chemically
activate carbon dioxide, arela-
tively inert greenhouse gas, using
sunlight. The Federal Ministry of
Education and Research (BMBF)
will provide around 2.6 million
euros over the next six years for
the Su2nCat-CO project.
Mohrhusen and his colleagues
will focus on developing catalyst
materials based on readily avail-
able and inexpensive components
such as titanium dioxide and using
them for the energy-efficient
conversion of carbon dioxide

into substances such as meth-
ane, methanol or formaldehyde
which canthen be processed

into plastics or synthetic fuels. At
present, most catalysts used for
this conversion process contain
precious metals. Besides requiring
large amounts of energy to create
the right conditions for the chem-
ical reaction, these materials also
have the disadvantage of being
expensive and not very durable.
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Dedicated to pain prevention

Teaching peoplein the German-Dutch
border region how to prevent chronic
pain and provide better treatment to
those already affected is the goal of the
project “Pain in the Ems-Dollart re-
gion:ahidden disease with far-reach-
ing consequences”, a collaboration
between the University Medicine

Oldenburg and the University of Gro-
ningen (Netherlands). Funded by the
EU Interreg VI A Germany-The Neth-
erlands subsidy programme, German
and Dutch scientists and doctors from
both countries are currently planning
several initiatives within the project.

Two key components will be coordi-

nated in Oldenburg: abilingual media
campaign focused on educating people
viasocial media channelsabouthow to
best deal with pain, and the develop-
ment of pain management training
programmes for healthcare profes-
sionals. The project will run until the
end of 2027.

When will cancer
becomeless
frightening?

Genetic element could be a sensitive biomarker

Agenetic element knownas a
plasmid whichis found in the
digestive tract of more than

90 percent of peopleinindus-
trialised nations could be used

as a biomarker to detect faecal
contamination and other health
hazards, aninternational team led
by Prof. Dr Murat Eren from the
Helmholtz Institute for Functional
Marine Biodiversity has reported
in the journal Cell. Plasmids are
sequences of DNA that lie outside
the chromosomes and are found

in the cells of all living organisms.
Identifying these sequences using
current biotechnology tools has
proven to be a difficult undertak-
ing. The researchers therefore
decided to use anew machine
learning approach to analyse

the genetic informationin the
human gutinits entirety. Using
this approach, the team identified
over 68,000 plasmids in the hu-
man gut floraand found one
plasmid that was particularly
prevalentin their dataset. This

plasmid consists of only two genes,
one of which is used for self-rep-
lication while the other enables
transfer to other bacterial cells — no
further benefit has been identified
to date. Further analyses revealed
that this particular plasmid is basi-
cally only found in the human gut
and in environments influenced by
humans. This means that it could
potentially serve as a powerful
biomarker foridentifying health
hazards such as contamination of
drinking water.

New cause of hidden hearing loss revealed

Hiddenhearingloss may have a differ-
ent cause than previously assumed, a
team of researchers from the Cluster
of Excellence Hearinggall led by Prof.
Dr Georg Klump and Dr Sandra Tolnai
from the Department of Medical Phys-
ics and Acoustics have discovered. In
experiments with gerbils, whose audi-
toryrangeissimilar tothatofhumans,
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the team found evidence that certain
neurotransmitter receptorsmayplaya
decisiverole inhow thebrain separates
different sound sources from one an-
otherand enables directional hearing.
Directional hearing is an important
prerequisite for tuninginto the desired
sound source and being able to com-
prehenditinsituations where there is

a lot of competing background noise.
When itbecomesincreasingly difficult
for a person to hear properly in a noisy
environment, thisis known as hidden
hearing loss. Up to now it had been
assumed that damage to the inner ear
- caused, for example, by exposure to
loud music - was responsible for this
form of hearingloss.
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When apatientis diagnosed with cancer, their world fallsapart. In that moment, only
one thing matters to them: can it be treated?

In recent years, cancer treatment has advanced dramatically thanks to progress
in molecular medicine, which provides insights into which molecular properties
facilitate tumour growth - and which drugs can inhibit it. This has taken precision
oncology, or personalised cancer treatment, ahuge step in theright direction. Another
approach that has become established in the past decade and is used to treat many
types of cancer are drugs known as immune checkpoint inhibitors, which make
cancer cells visible to the immune system.

These and other effective innovations are constantly being refined - and new ways
tohelp patientsare being added to thelist. The next major breakthrough could come
in the form of an mRNA vaccine against cancer. The idea here is to use Al-assisted
processes to develop vaccines designed to target the specific characteristics of each
tumour based on individual tumour samples and the patient’s individual immune
system. The vaccine then functions like a cheat sheet, telling the immune system
how torecognise the tumour so that it can fight and destroy it.

Innovationslike these show that cancer treatments are becoming increasingly indi-
vidualised and diverse because every cancer and every patient is different. This may
not take the initial shock out ofa cancer diagnosis, but it means thatin the future we
medical professionals will be able to respond more often to the question “Can it be
treated?” with a confident “yes”.

Prof.Dr
Frank Griesinger

Internal Medicine/Oncology
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