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Annual activities 2022

The core centre annual activities for 2022 are summarized below:

1. The recruitment of six new associate professors funded by CANS is finalized, and all PhD and PD
to four of the associate professors are employed. The recruitment of the final two PhD and two

postdoc positions is going on and will be finalized in 2023.

2. In 2022 CANS research groups submitted more than 20 grant applications to internal (UiT), re-
gional, national, and international arenas. Of these, 11 has been granted and four are still pending.

3. Within the centre, 16 master thesis and eight PhD thesis has been completed.

4. Scientific publications in peer reviewed journals (n=44), other publications/dissemination

(n=73).

5. The CANS monthly/bi-monthly digital research seminars (n=12) continued in 2022 with internal

and external presentations.

6. The focus on dissemination has continued and in 2022, and researchers in CANS has present-
ed their work in different arenas like: uit.no, forskning.no/forskersonen.no, sciencenorway.no,
Dagens Medisin, Aftenposten, nrk.no, Facebook, Twitter, YouTube, Vitensenteret (Forsknings-

dagene), Lordagsuniversitetet, Prelaten, and our internal newsletters.

7. CANS joined a partner meeting with other nordic AMR Centers in Uppsala in September 2022.

8. Veronika K. Pettersen, associate professor in CANS, invited to a one-day symposium featuring

international experts on the human microbiome, 30" May 2022.

9. An interdisciplinary symposium on “AMR and evolution” was organized by postdoc Christopher

Frohlich in October 2022.
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About CANS

The Centre for New Antibacterial Strategies (CANS) is an interdisciplinary centre at UiT The Arctic University of
Norway. CANS was established in 2019 and focuses on antimicrobial resistance activities encompassing:

o Research

o Education

o Innovation

o Dissemination

CANS includes 16 research groups located at three different faculties at UiT, the Faculty of Health Sciences, the
Faculty of Science and Technology, and the Faculty of Bioscience, Fisheries and Economics. Since start-up, the
focus has been on recruiting new tenure-track-, associate professor-, PhD- and postdoc positions, and to establish
arenas for interactions and communication, publications and external funding.

Research communities and their expertise that form the basis for CANS

The development of CANS proceeds along three strategic axes - consolidation, fortification and direction.

Consolidation by creating and nurturing a framework for ambitious interdisciplinary collaboration, generated by
a centre-structure with management and overreaching strategy. Fortification by adding resources to important but
underdeveloped areas within the existing portfolio of activity. Finally, adding the direction to the AMR research
by establishing new research initiatives filling the competence gaps that inhibit our ability to realize the strategy.

The centre aims to strengthen current activities, and this has been done by granting research groups at the different
faculties internal PhD and postdoc positions. All together 3 PhD- and 5 postdoc positions has been granted.

The centre also aims to support new basic research in novel concepts for sustainable activities in AMR-prevention
and treatment strategies. The establishment of new research areas has been done through new permanent and
temporary (tenure-track, postdoc and PhD) positions in three missing research areas at UiT: human microbiota,
viral bioprospection/phage therapy and bioinformatics/machine learning. The main goal is to generate knowledge
to establish new and sustainable strategies in the prevention and treatment of bacterial infections that minimize the
development of antibiotic resistance and maintain microbiome integrity.

4 | CANS Annual Report 2022



CANS organization

Scientific Advisory Board

Centre director
Project coordinator
Scientific leader team

AMR research environment

Translation

CANS Board

The CANS board are made up of representatives from the three faculties and the Rector. The board is in charge of
the overall direction of the centre.

Name Faculty
Cam|||a|3rekkecha|r ..................... P rorectorU|T ...............................................................................
. G un ngrgSV meng ......................... D ean H v|: ...................................................................................
. Jwgen Berge ................................ D ean B |:E ....................................................................................
. Ame Sma|as ................................. D ean NTF ....................................................................................

Scientific Advisory Board
The scientific advisory board (SAB) consists of representatives from similar centres. The SAB will provide scientific
input, evaluate CANS” activity and provide strategic advice for future activities.

Name Faculty
Denize Tasdemir GEOMAR Helmholtz Centre for Ocean Research Kiel; Germany
JorgenJohansson | Department of Molecular Biology, Umeé University, Sweden
UrsulaTheuretzbacher Center for Anti-Infective Agents, Vienna, Austria
BenHowden Microbiological Diagnostic Unit (MDU) Public Health Laboratory,

Melbourne, Australia
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Scientific leader team
The scientific leader team is formed of professors from the three faculties. The members hold a 10% operational role
in CANS and provide academic support for the centre leader who is in a 50% position.

Name Affiliation
Arnfinn Sundsfiord, Centre Leader | HE
. P a|JJohn5en .............................................. H V F .................................................................................
. H a nnaK ,rst, SChmder |_e, ros ......................... N T|: .................................................................................
. K |araSten Svag ............................................ B F E ..................................................................................
. |_|Se Nor dgardco Ord ma tor ........................... H V |: .................................................................................

CANS research groups

CANS’ 16 research groups are located at three faculties and covers different topics within AMR research: design and
synthesis of new antibiotics and resistance inhibitors, marine bioprospecting - identification and characterization of
new antibacterial activities, the evolution and molecular epidemiology of AMR, host-microbe-drug interactions as
well as antibiotic stewardship.

Research group Group leader
Antibiotic resistance breakers  Annette Bayer, Chemistry (I)
Digibiotics John S. Mjgen Svendsen, Chemistry (K)
Drug Transport and Delivery researchgroup | Natasa Skalko-Basnet, Pharmacy (FA)
HeathDatalab Lars Ailo Bongo, Informatics (IF))
The Host-Microbe Interactions (HMI) group | Mona Johannessen, Medical Biology (IMB)

K-Res: Norwegian National Advisory Unit on Detection of  Kristin Hegstad and @rjan Samuelsen,

Antimicrobial resistance The University Hospital of North Norway (UNN)
Thelaczymesgroup | Hanna-Kirsti S. Leiros, Chemistry (1)
Marbio - an analytic platform for natural products Jeanette Hammer Andersen, Fishery Science

(NCFS)
Marine Bioprospectng | Klara Stensvag, Fishery Science (NSFS)
Microbial Pharmacology and Population Biology | P3lJ.Johnsen, Pharmacy (FA)
Molecular Pharmacology and Toxicology | Ingebrigt Sylte, Medical Biology (IMB)
Natural Products and Medicinal Chemistry ~ Terje Vasskog, Pharmacy (FA)
* NORM - Norwegian organization for surveillance of 1 Gunnar Skov Simonsen, The University
antimicrobial resistance Hospital of North Norway (UNN)
Oralecology Mohammed Al-Haroni, Clinical Dentistry (KO)
Pediatric research group - Infection ~~~~~ Trond Flaegstad and Claus Klingenberg, Clinical
Medicine (IKM)
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Three selected research
projects

Group leader
Associate Professor
Teppo Rama
teppo.rama@uit.no
Twitter: @RamaTeppo

Team members
Dr Yannik Karl-Heinz Schneider
Researcher

Hosea Masaki
PhD fellow

Sailesh Maharjan
PhD fellow

Chun Li
Shared

Marine Microbiome group
Background

Our team started at end of 2019 and is part of the Marbio Research Group. We
have expertise in filamentous microbes including fungi and Actinobacteria,
representing the most prolific sources of new chemical compounds sourced
from the marine environment. Marine fungi, and particularly the obligate ma-
rine species are understudied and so diverse that they still can be considered as
an untapped source for natural products discovery, whereas the more studied
Actinobacteria still continue giving new compounds, in particular isolates from
the arctic waters. We use microscopy, culturing, and culture-independent omics
techniques to characterize marine microbiomes and detect new antibacterial
compounds. We describe novel microbial diversity to science, and together with
other teams at Marbio we isolate novel compounds, elucidate their structure and
profile their bioactivity.

Research interests

Our main goal is to find and characterize novel antibacterial compounds and
filamentous microbes from the marine environment. This requires advanced
skills and knowledge in taxonomy, biosystematics and ecology of fungi and Acti-
nobacteria. Proper characterization of the microbial producers is essential when
setting up culturing trials for the discovery of new antibacterial compounds. We
use two main strategies for extending the pool of microbial natural products: i)
Activating silent gene clusters using varying culture conditions and chemical
triggers to induce the production of new compounds and ii) Increasing the
microbial cultivability to access natural products produced by previously un-
studied microorganisms.
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In the first approach, using omics techniques, including
whole-genome sequencing, we can map the biosynthet-
ic gene clusters that encode for natural products and
thus reveal the biosynthetic potential of each cultivable
strain we work with. This helps us to prioritize the
strains we culture to express interesting biosynthetic
gene clusters (BGCs) that may produce new antimicro-
bial compounds. The culturing is done at multiple scales
following the OSMAC (One Strain Many Compounds)
approach, where one strain is subjected to multiple
culturing conditions that maximizes the chances of
activating gene clusters. Whole-genome sequencing
also allows us to link BGCs to compounds produced in
culture and characterize the genetic machinery behind
a particular natural product.

For increasing microbial cultivability, we apply growth
factors, i.e. chemical cues, to induce the growth of pre-
viously uncultivable microorganisms so that we can cul-
ture them in the lab and access their properties. Growth
factors are small molecules, such as siderophores, lipids
but also certain proteins, that are often acquired from
interacting microorganisms in co-cultures. Some hun-
dreds of growth factors of fungi have been reported

8 | CANS Annual Report 2022

previously and many of these are commercially avail-
able for testing their usability in inducing the growth
in marine mycobiomes. Additionally, we aim to identify
growth factors in the marine environment that could be
specifically used to induce the growth of marine micro-
organisms.

One of the most promising results from the group in-
clude the discovery of lulworthinone, that isa compound
active against clinical methicillin-resistant bacteria
(MRSA). Currently, we are investigating more than five
isolated new microbial compounds for their bioactivity
and biosynthesis, and several compounds are being
isolated. Extracts and fractions of tens of microorgan-
isms are produced and screened for new compounds.
More than 20 microorganisms are investigated using
whole genome sequencing or the OSMAC approach to
activate silent BGCs and new microorganisms (Bacteria
and Fungi) are being isolated from marine ecosystems,
including the coast of northern Norway, arctic islands as
well as the Arctic Sea and seabed. The discovery of new
fungal and bacterial strains is done with a particular
focus on the previously uncultivable strains or isolates
from less explored environments.



Group leader

Associate Professor Veronika K.

Pettersen
veronika.k.pettersen@uit.no
Twitter: @microbioquester

Team members
Gaute Hovde Bg
Phd Fellow

Ahmed Bargheet
Phd Fellow

Human Microbiome group

Background

Veronika has a broad background in biochemistry and microbiology. Originally
from the Czech Republic, she received an MSc degree at the Technical University
of Denmark and a PhD degree at the Norwegian University of Science and Tech-
nology (NTNU) in Trondheim. Her PhD work focused on optimising microbial
expression systems for the production of recombinant proteins. After spending
two years at the University of Bergen, working as a postdoctoral fellow in mi-
crobial proteomics, Veronika was awarded a mobility grant from the Norwegian
Research Council and joined the University of Calgary in Canada for two years.
She worked as a researcher in the lab of Marie-Claire Arrieta on a project that
explored the role of gut fungal species in asthma development, and combined
DNA sequencing of gut microbial communities, proteomics, and metabolomics,
in addition to immunological and physiological studies of a gnotobiotic animal
model.

Lab start-up at CANS-UiT

At CANS, Veronika holds a tenure-track associate professor position in human
microbiome research. She and her team are part of the Host-Microbe Interac-
tion Research Group (HMI, Medical Biology Dept.) and Paediatric Research
Group (Clinical Medicine Dept.), where they study the gut microbiome and its
contribution to health and disease.

Veronika uses her specialisation in mass spectrometry-based omics, metabo-
lomics and proteomics, for the description of gut microbiome functions. She
combines these functional approaches with DNA sequencing methods, such as
metagenomics and amplicon sequencing, which serve as a blueprint of the mi-
crobial community structure. Her main research interest is the characterisation
of the gut microbiome biochemical functions in infancy and pregnancy. The
research goal is to translate the knowledge of gut microbiome functions into
strategies for disease prevention and treatment.

The team, composed of PhD, MSc and Bc students, is using the lab infrastructure
of the HMI group and collaborates tightly with the Proteomics and Metabolom-
ics Core Facility (PRiME) at UiT. Thanks to CANS funding, Veronika purchased
an anaerobic chamber in 2021, which is the team’s workhorse for culturing and
characterisation of gut anaerobic bacteria, such as beneficial probiotic strains of
the Bifidobacterium species.
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Current projects

The group is currently involved in projects exploring
how the gut microbiome mediates colonisation resis-
tance against drug-resistant pathogens, how it is linked
to cancer development in childhood, and how the
maternal gut microbiome influences the infant’s gut
microbiome and immune development.

A flagship research project is a collaboration with re-
searchers at the Universities of Bergen, Stavanger and
Tromse (UiT/UNN), as well as Tanzanian researchers.
The work investigates the effects of probiotic therapy in
Tanzanian children and its potential to prevent infec-
tions by ESBL-producing Enterobacterales (ProRIDE:
Probiotics to Reduce Infections and Death and Prevent
Colonization with ESBL- producing bacteria). The
main objective is to determine if probiotic use leads to
a reduction in ESBL-E gut colonisation and decreases
infant morbidity and mortality. A secondary objective is
to describe changes in faecal metabolites and microbial
composition in association with probiotic use, drug-re-
sistant strain colonisation, and a risk of infection.

Another ongoing project, funded by Barnekreftforenin-
gen, is a collaboration between the Paediatric Research
group at UiT, Norwegian Childhood Cancer Biobank,
and researchers from the Centre for Ecological and
Evolutionary Synthesis at the University of Oslo. This
project explores the compositional variation of the gut
microbiome in paediatric cancer patients. By using
DNA sequencing methods and metabolite profiling,
the researchers will characterise features of the gut mi-
crobiome associated with cancer diagnoses in children.
The goal is to describe microbiome-based markers that
discriminate cancer cases from healthy controls and
microbial metabolites that can serve as diagnostic bio-
markers in therapeutic explorations.
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Finally, the team is leading a project funded by The
Centre for Advanced Study (CAS) at The Norwegian
Academy of Science and Letters. This project connects
experts in microbiology, clinical science, epidemiology,
and bioinformatics, which together discuss a roadmap
for translational microbiome research. A sequence of
workshops in 2022 examined current microbiome-fo-
cused mother-child population studies, analytical and
computational approaches for mining microbiome data,
and experimental models for defining causality. In a
subsequent research stay that is scheduled for August
and September 2023, a core group of researchers will
formulate review manuscripts based on the workshops
and develop joint proposals investigating mother-to-
child microbial transmission, drivers of infant gut mi-
crobial colonisation, and the impact of antibiotic use on
this process.



Project leader

Professor John Sigurd Mjgen
Svendsen
john-sigurd.svendsen@uit.no
DigiBiotics:
https://site.uit.no/antibiotics/

Team members
WP1 Biodiscovery
Jeanette H. Andersen, WP leader

WP2 Organic synthesis
John Sigurd Mjeen Svendsen,
WP leader

WP3 Optical spectroscopy and
ab initio calculations
Kenneth Ruud, Wp leader

WP 4 NMR spectroscopy
John Isaksson, WP leader

WP 5 Molecular dynamics
simulations
Bjern Olav Bransdal, WP leader

WP 6 Activity and resistance
studies
Johanna E. Sollid, WP leader

DigiBiotics
Antimicrobial peptide activity towards E. coli

- how the antimicrobial efficacy is a conse-
quence of a “Goldilocks dilemma”

DigiBiotics is a large

research consortium at

UiT built on several RCN

projects and strategic

funding. The consor-

tium with John S. Mjgen

Svendsen as PI, spans

three faculties and with

Jeanette Hammer An-

dersen, Johan Isaksson,

Kenneth Ruud, Bjern

Olav Brandsdal and Johanna U. Ericson as work package leaders. Among the
goals of DigiBiotics is the creation of a novel experimental pipeline for the study
of how “Middle space molecules” (i.e., antimicrobial peptides or AMPs) interacts
with bacteria. We are currently finishing the development of one such pipeline
and report the results on how cationic antimicrobial peptides work on E. coli.

The problem at hand is the following: four decades of intensive research has failed
to provide a thorough understanding of the mode of action for AMPs on bacteria,
in particular Gram-negative strains. The general theory is that AMPs kills bacteria
by interacting with the cell membrane, but few details on the How and Why is
known. In contrast, we know quite well how to design active AMPs. Research
from UiT has previously established a minimum motif, a pharmacophore, for
AMPs. This is surprisingly small, 6 amino acids are enough, preferably containing
3 lipophilic and bulky residues like tryptophan and 3 cationic residues selected
from lysine or arginine.

Designing AMPs with a “fixed” 3D-structure by making cyclic hexapeptides en-

abled us to understand the interaction between the peptides and the bacteria in

molecular or even atomic detail. The design was based on three principles:

1. The peptides are balanced, i.e., the number of tryptophan = number of cat-
ionic residues

2. The sequence is clumped (where all tryptophan residues are consecutive in
the sequence) or alternating

3. The cationic residues are either all lysine or all arginine

All in all, this design will create 4 peptides.

To our great surprise, these 4 peptides displayed a large variation (usually 8 to
32-fold) in their antimicrobial activities against E. coli strains (see the Table)
despite all adhering to the pharmacophore. The arginine peptides were slightly
more active than their Lysine counterparts, and the “clumped” sequences were
surprisingly more active than their alternating analogs. Why is it so?

MIC (ug/ml)

E. coli | E. coli

ATCC 25922 | CCUG 70662-
c¢(WKWKWK) | 64 64
¢(WRWRWR) |32 16

Table. The antimicrobial activity

C(WWWKKK) | 8 4 of cyclic hexapeptides against two
strains of E. coli. W=tryptophan,
c(WWWRRR) |8 8 K=lysine and R=arginine.
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Conventionally, studies of AMPs interacting with mem-
branes are performed on membrane models like lipo-
somes or vesicles, where surface plasmon resonance,
SPR, is one of the gold standards for measuring peptide
binding strength. We also started the study using SPR,
on neutral, anionic and even LPS (lipopolysaccharide)
containing membranes trying to create a series of in-
creasingly realistic mimics of the Gram-negative outer
membranes. But disappointingly, moving from the
simplest (non-physiological) to more realistic models
did not improve the fit of the efficacy pattern. On the
other hand, the experiments did reveal the general
trend that all the cationic peptides bound more ef-
fectively to the anionic membranes, but the arginine
containing peptides bound even more effectively to the
LPS-membranes than the lysine peptides. In addition,
the SPR-experiments revealed that the improved bind-
ing observed with the LPS-vesicles was due to slower
release of the bound peptide from LPS, rather than a
more rapid binding.

The experiments show that after the initial binding to
the LPS-layer, active AMPs are subsequently transferred
towards the inner leaflet of the membrane. Even if lysine
peptides are released more rapidly from the LPS, argi-
nine peptides bind more strongly to the phospholipids
in the membrane, and hence are more active when
bound. In short, AMPs need to find their ‘Goldilocks’
zone of LPS affinity, where the interaction is not too
tight, not too loose, but “just right”. While this seems to
be a good principle, our concern is that the SPR model
fails to explain the difference in activity of the peptides.

The downside with SPR and other comparable experi-
mental models is the lack of realism. AMPs are supposed
to kill bacteria, not just bind to carefully composed ves-
icles. A true gold standard model would be the interac-
tion between the AMP and a live bacterium. To measure
details of the binding events, like in the SPR experi-

ments, we titrate an AMP with live E. coli and monitor
the interaction with NMR, a technique called live cell
NMR. In the live cell experiments we not only confirm
the findings from SPR-experiments, but also obtain
unique binding data. NMR allows observation of each
individual hydrogen atom in the peptides, and from our
experiments we deduced that not all hydrogens partic-
ipated equally in the binding. The experiments suggest
that the cyclohexapeptides with alternating sequences
bind to the membranes flat-on, just like a coin on the
table. The clumped sequence AMPs, on the other hand
bind on the perimeter like a coin balancing on its edge.
The clumped arginine sequence c((WWWRRR) appears
to be buried deeper than the lysine peptide ((WWWK-
KK), hence causing more membrane disturbance.

We are now approaching a near atomic resolved mode
of action (MOA) model of how the cyclic peptides kills
E. coli bacteria. Their MOA involves a primary inter-
action between the cationic peptides and the anionic
LPS. The arginine peptides bind more strongly to the
LPS and are hence less effectively translocated towards
the phospholipids in the outer membrane. On the
other hand, when the arginine peptides, particularly
the clumped derivatives, succeed in reaching the outer
membrane bilayer, they interact more strongly. Thus,
we suggest the following explanation for the sequence
in MIC-values. The LPS outer leaflet is both a target
and a barrier for the peptides. The least active peptide
c(WKWKWK) is efficiently transferred from LPS to the
membrane but fails to bind effectively, (WRWRWR) is
less efficiently transferred from LPS, but despite a quite
an effective binding, the “flat on” binding mode fails
to disturb the membrane. The clumped peptides bind
edge on, with the (WWWRRR) buried deeper than the
c(WWWKKK) peptide. Still, these two peptides display
a similar antimicrobial activity against E. coli. Further
investigations will follow to dissect the AMP-membrane
interactions and subsequent killing of the bacterial cell.

Figure. The kinetic model of AMP action, example SPR data and NMR-spectra.

12 | CANS Annual Report 2022



Education and training

PhD thesis completed
Name Research group Title of PhD-thesis
Tracy Munthali Lunde Oral ecology Antibiotic Resistance in Oral Streptococci: The prevalence, di-
versity, stability, and fitness cost of Tn916 -Tn1545 family in oral
streptococcal isolates
Dina Benedicte Berg UNN and ISM Sex-steroids and social network in relation to Staphylococcus
Sensen aureus nasal carriage.
Marte Jenssen Marbio Bioprospecting of marine microorganisms for the discovery of

antibacterial compounds - Isolation, structure elucidation and
bioactivity assessment of marine microbial natural products

Ida Kristine @stnes Hansen  Marine Bioprospecting  Antimicrobial peptides from the Arctic ascidian Synoicum tur-

group gens
Manuel Langer Bayer Lab Marine natural product inspired synthesis towards new antimi-

crobial and antifouling agents.

Lisa Myrseth Hemmingsen  Drug Transport and Advanced topical delivery systems for membrane-active anti-
Delivery group microbials. Exploring nature to improve antimicrobial wound
therapy
Erik Juskewitz Host Microbe Antimicrobial activity and mode of action
Interaction
Anlaug Vatne Ped info Sepsis and antibiotic exposure in the neonatal period

Name Research group Title of master thesis
Andreas M. Augustinussen  Bayer Lab Design and Synthesis of Antimicrobial Resistance Break-
ers - A Library of NDM-1, VIM-2 and KPC-2 inhibitors
Mari Salamonsen Drug Transport and Delivery ~ Dual delivery of chlorogenic acid and mimic of antimicro-
group bial peptide - towards wound treatment
Vegard Boray Drug Transport and Delivery Development of DNA Nanoparticles with Properties for
group Enhanced Biofilm Uptake
Pimmat Panchai Drug Transport and Delivery  Chitosan-modified liposomes for delivery of mem-
group brane-active antimicrobials - exploring the role of the
polymer
Nadia Aftab Host Microbe Interaction
Sofie Hayforslett Host Microbe Interaction
Jan Niklas Mentzen Empirisk antibiotikabehandling av nedre urinveisinfeks-

joner hos ikke-gravide fertile kvinner. En sammenlignede
undersgkelser av nasjonale retningslinjer

Nina Nevjar Martinsen LacZymes Effects of single and multiple OXA-48 mutants on en-
zyme activity, stability, and structure-activity relationship.
Evolutionary consequences of antibiotic resistance devel-
opment caused by OXA-48

Marte Stremmen Marine Bioprospecting group  The effect of microplastic on natural transformation and
biofilm formation using Acinetobacter baylyi as a model
organism
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https://bora.uib.no/bora-xmlui/bitstream/handle/11250/3018439/drthesis_2022_vatne.pdf?sequence=2

Elise Heimland ArcticZymes and Marbio Exploring the biotechnological potential of the se-
cretome from the marine fungus Digitatispora marina

Elen Lwin Ped Info Staphylococcus haemolyticus - betydningen av kapsel og
biofilmdannelse for immunrespons

Bjgrn Martin Broback Ped Info Infeksjoner med Viridans gruppe streptokokker hos ny-
f@dte og immunsupprimerte barn

Jonas Fundingsrud Ped Info Febrile neutropenia in pediatric cancer patients

Johannes Frydenlund Natural Products and

Medicinal Chemistry

Bielul Haileab Natural Products and
Medicinal Chemistry

Name Research group
Arthur Kruse Sgrensen Marine Bioprospecting group
\Isabel VictoriaRey Marine Bioprospecting group
‘Willam Mosnes Bjelland Marine Bioprospecting group
‘Kaisa W Haukebs Marine Bioprospecting group
VYasirHabibi Marine Bioprospecting group
'Maria Austerheim Marine Bioprospecting group
‘EysteinLieAsdal Marine Bioprospecting group
‘AnnaOppegard Marine Bioprospecting group
‘Simenden Grove Marine Bioprospecting group
‘MariaTranTuPham Marine Bioprospecting group
Kari-Marie Wedelberg Jarlsberg Marine Bioprospecting group
Antonette Skram Helgestad Molecular Pharmacology and Toxicology
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External funding initiatives

In 2022, CANS applied for funding from different external funds. The table shows the projects that were granted funding.
Of more than 20 application initiatives, 11 has been funded and four are still pending.

National funding

Research group  Title Programme Status
Marbio : Characterising Oomycetes in Brown Algae Norwegian Biodiversity Informa- Funded
. along the Norwegian Coast (OOMYCOAST), tion Centre
. Norske marine sopper Norwegian Marine Fungi, Nor- Funded
: wegian Biodiversity Information
Centre
Ped Info . Klinisk og mikrobiologisk betydning av NORM - Norsk overvakingssys- Funded
. Staphylococcus borealis tem for antibiotikaresistens hos
: mikrober
Application for PhD student Dam stiftelsen Pending
: Use of Probiotics to Reduce Infections and NORM - Norsk overvakingssys- Funded
: Death and Prevent Colonization with Ex- tem for antibiotikaresistens hos
. tended-spectrum beta-lactamase (ESBL) mikrober

: producing bacteria among newborn infants
. in Tanzania - The ProRIDE Trial

The Host-Microbe : Compositional and metabolic changes of the  Erna og Olav Aakres stiftelse Funded
Interaction : gut microbiome in childhood cancers
. Mapping adaptive changes to antimicrobial NORM - Norsk overvakingssys- Funded
: resistance to cefiderocol tem for antibiotikaresistens hos
: mikrober
. Staphylococcus aureus responses to a hu- Stiftung Alfried Krupp Kolleg Gre- Funded
: man host and vice versa ifswald
Title (CL) RCN Forskerprosjekt Fornyelse Pending
. Closing the diagnostic gap in adaptive anti- Helse Nord Funded

‘ microbial resistance of multi-drug resistant
: Gram-negative pathogens

Ped Info : Klinisk og mikrobiologisk betydning av Helse Nord Funded
: Staphylococcus borealis.

. Funding for PhD student Aline Bjerkhaug Helse Nord Funded
¢ “Immunometabolism in neonatal sepsis”

. OPTIMIST-Optimizing mastitis identification Helse Nord Funded
. and treatment

International funding

There has been several ERC initiatives from the newly recruited Associated professors in CANS.

Research group Title Programme Status
Haugland lab : Organic persistent and stable radicals for Horizon Europe, ERC Starting Pending

. catalysis and materials Grant (2023 call)
MicroPop : Title ERC SyG Not fund-
(partner) § ed
Drug transport and Title Horizon Europe, ERC Starting Pending
delivery group § Grant
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Meeting of Nordic Centers
on Antimicrobial Resistance

Participants from the different Nordic AMR centers. From CANS: Arnfinn Sundsfjord, Klara Stensvig and Lise Nordgard.
(Photo: Eva Garmendia)

CANS was invited by Dan Andersson, center leader at the Uppsala Antibiotic Centre (UAC - Uppsala Swe-
den), for a two day meeting together with other Nordic AMR centers. All the centers were presented during
the meeting. In addition, a discussion about how the Nordic AMR centers can collaborate was on the agenda.

The centers that participated in the meeting in Uppsala:

« Uppsala Antibiotic Center (UAC - Uppsala, Sweden) — Host for the meeting

o Umea Center for Microbial Research (UCMR- Ume4, Sweden)

« Center for Antibiotic Resistance Research (CARe — Géteborg, Sweden)

« International Center for Antimicrobial Resistance Solutions (ICARS - Copenhagen, Denmark)

« Multidisciplinary Center of Excellence in Antimicrobial Resistance Research (MCEARR - Finland)

o Turning the Tide of Antimicrobial Resistance (TTA - Oslo, Norway)

o Combatting Anti-Microbial Resistance with Interdisciplinary Approaches (CAMRIA - Bergen, Norway)
o Center for New Antibacterial Strategies (CANS - Tromsg, Norway)
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Outreach activities

The research has been communicated to both the scientific and the general public in different ways. Outreach activities includes
meetings, publications, regular scientific seminars with invited- or internal speakers.

CANS seminars
The CANS seminars are a valuable platform for invited speakers and CANS researchers to present and discuss different areas
within AMR research. In 2022, CANS hosted 12 seminars with international speakers as well as internal speakers.

Guido Werner, Robert Koch Institute, Wernigerode
Branch, Germany

Resistances to last resort antibiotics in hospital path-
ogens - introducing aspects of the work of a National
Reference Centre

Prof. Octavio Luiz Franco, Universidade Catélica Dom
Bosco, Campo Grande, MS, Brazil

Professor Stephen Bentley, Department of Medicine,
Cambridge Infectious diseases and the Wellcome Trust
Sanger Institute

Phillip Zanger, Professor Heidelberger Institut fur
Global Health

In silico optimization of antimicrobial peptide enables
combinatorial exploration for novel compounds with
anti-infectious activities

Global Epidemiology of TMP/SMZ-resistance in S.
aureus

Introduction to the calScreener- How simple meta-
bolic measurements reveal hidden behaviors in
biological systems

Daniel Lopez, Principal investigator, Spanish National
Research Council CNB-CSIC, Madrid, Spain (May 2022)

Marc J.M. Bonten, Professor of Molecular Epidemiology
of Infectious Diseases | Julius Center for Health Scienc-
es and Primary Care, University Medical Center Utrecht

Nicholas Feasey, Professor of Clinical Microbiology,
Liverpool School of Tropical Medicine and Malawi
Liverpool Welcome Research Program, Kamuzu
University of Health Sciences

THE INDUCTION OF NATURAL COMPETENCE ADAPTS
STAPHYLOCOCCAL METABOLISM TO INFECTION

Norwegian marine fungi as a source for new antibac-
terial compounds

Strategies for analyzing large data sets in bioinformat-
ics. Is there a way out of the tyranny of the P-Value?

Prof. Dr. Anna K. H. Hirsch, Head, Department of Drug
Design and Optimization (DDOP), Helmholtz Institute
for Pharmaceutical Research Saarland
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Human Microbiome
Symposium

Veronika K. Pettersen, associate professor in CANS,
invited to a one-day symposium featuring international
experts on the human microbiome, 30* May 2022. The
symposium was arranged as a collaboration between
the Centre for New Antibacterial Strategies (CANS)
and Pettersen’s Center for Advanced Study (CAS)
project “Infant Gut Microbiome Acquisition: Off to
a Healthy Start” Among the main topics will be how
the gut microbiome modulates pregnant women’s and
neonates’ health.

Interdisciplinary symposium
on AMR and evolution

Christopher Frohlich, Postdoc in CANS, organized an
interdisciplinary workshop on AMR and evolution 14"
October. The idea with the symposium was to bring
together PhDs, postdocs and researchers from different
areas within the field, ranging from AMR including
methods to fight AMR as well as general evolution and
protein chemistry. The programme included speakers
from CANS but also a keynote lecture with an invited
external speaker. In the end of the symposium there was
time for pizza and mingling!

Media coverage

Popular science communication channels in 2022
e uit.no

« forskning.no/forskersonen.no

* sciencenorway.no

« Dagens Medisin

« Aftenposten

« nrk.no

 Facebook

o Twitter

« YouTube

« Vitensenteret (The National Science Week)
+ Lordagsuniversitetet

o Prelaten

o Internal CANS newsletter
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Host Microbe Interaction

Marbio, Marine
Bioprospecting

MicroPOP

. Fat bubbles and DNA help sneak antibiotics into biofilms, Prelaten/Pint of
: Science

: Vikingen Sigurd dgde da tennene til en dgd mann skrapte borti leggen hans,
. ung.forskning.no

: Stands in «Forskningstorget» at The National Science Week, Vitensenteret,
: Tromse

. Antibiotikaresistens - hva er det og hva gjer vi med det? Forskning pa nye
. antimikrobielle strategier, The National Science Week/Skoledagen

© Lentz, Christian; Wagner, Theresa; Singh, Bhupender; Uddin, Md Jalal; Hovde
. Be, Gaute; Grunnvag, Jeanette; Pettersen, Veronika K. The Stand "Bli med...

: som mikrobejeger" pa Forskningstorget i Tromseg, Forskningstorget in Tromsg,
- Nordnorsk vitensenter, The National Science Week; September 25, 2022

: Johannessen M. Foredrag ungdomsskoleelever. Antibiotika-resistens- Hva er
- det og hva gjer vi med det? Forskning pa nye antimikrobielle strategier

. UNN-forskere oppdaget ny mekanisme for antibiotikaresistens. Dagens Me-
. disin, November 18, 2022

. UNN-forskere oppdaget ny mekanisme for antibiotikaresistens, Dagens Me-
- disin

. nrk.no

© Medisiner fra havet - dpne foredrag, Forskningsdagene/Linken matesenter

. Kan forskerne finne medisiner som kan erstatte antibiotika eller drepe kreft-
. celler? Lunsjforedrag. Bli med fire UiT-forskere pa ei reise under havoverflata
. i jakten pa nye medisiner!

: Lerdagsuniversitetet: Havet som kilde til nye medisiner, Lgrdagsuniversitetet/
. Radbanken

: Envanlig myte rundt antibiotikaresistens er at antibiotikaresistens er nar kro-
© ppen slutter d reagere pa antibiotika, Facebook/UiT Norges arktiske universitet

. Du har seks milliarder bakterier i munnen. Flere av dem er resistente mot
: vanlige bakteriedrepende midler, forskning.no

. https://animalmicrobiome.biomedcentral.com/articles/10.1186/s42523-022-
: 00163-2
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https://uit.no/nyheter/forskerhjornet/764258/fra_rekeskall_til_sarbehandling
https://forskersonen.no/bakterier-medisiner-meninger/stoff-i-rekeskall-hjelper-sar-til-a-gro/1985302
https://www.pintofscience.no
https://www.pintofscience.no
https://ung.forskning.no/historie-medisin-medisinske-metoder/vikingen-sigurd-dode-da-tennene-til-en-dod-mann-skrapte-borti-leggen-hans/2058301
https://www.youtube.com/watch?v=UbwQnL7W618
https://sciencenorway.no/antibiotics-dna-nanocarrier/nanocarriers-are-the-trojan-horses-of-antibiotics/2085111
https://en.uit.no/nyheter/forskerhjornet/789727/nanocarriers_are_the_trojan_horses_of_anti_biotics
https://uit.no/tavla/artikkel/787930/forskningsdag_med_morsomme_aktiviteter_for_hele_f
https://uit.no/tavla/artikkel/787930/forskningsdag_med_morsomme_aktiviteter_for_hele_f
https://www.dagensmedisin.no/antibiotika-antibiotikaresistens-forskning/unn-forskere-oppdaget-ny-mekanisme-for-antibiotikaresistens/313099
https://www.dagensmedisin.no/antibiotika-antibiotikaresistens-forskning/unn-forskere-oppdaget-ny-mekanisme-for-antibiotikaresistens/313099
https://uit.no/nyheter/forskerhjornet/778298/vi_ma_kanskje_ta_antibiotika_hyppigere
https://www.nrk.no/tromsogfinnmark/kor-ofte-skal-du-ta-antibiotika_-kanskje-oftare-enn-vi-gjer-no_-ifolge-forskarar.-1.16065167
https://uit.no/labyrint/a/medisinfrahavet
https://uit.no/tavla/artikkel/786857/medisiner_fra_havet_-_apne_foredrag
https://uit.no/labyrint/a/brystkreft
https://uit.no/labyrint/a/brystkreft
https://uit.no/nyheter/artikkel?p_document_id=774210
https://uit.no/tavla/artikkel/789315/lordagsuniversitetet_havet_som_kilde_til_nye_med
https://www.youtube.com/watch?v=KRXwlZnQ8wI
https://www.youtube.com/watch?v=i3dSTDlJzho
https://forskning.no/bakterier-kreft/kreftmedisin-kan-gi-antibiotikaresistens/1993632
https://www.pintofscience.no
https://www.facebook.com/UiTNorgesarktiske/videos/1521772261604537/
https://www.facebook.com/UiTNorgesarktiske/videos/1521772261604537/
https://forskning.no/bakterier-tenner/du-har-seks-milliarder-bakterier-i-munnen-flere-av-dem-er-resistente-mot-vanlige-bakteriedrepende-midler/2057787
https://forskning.no/bakterier-tenner/du-har-seks-milliarder-bakterier-i-munnen-flere-av-dem-er-resistente-mot-vanlige-bakteriedrepende-midler/2057787
https://animalmicrobiome.biomedcentral.com/articles/10.1186/s42523-022-00163-2
https://animalmicrobiome.biomedcentral.com/articles/10.1186/s42523-022-00163-2
https://uit.no/nyheter/artikkel/kortnytt?p_document_id=800439
https://www.aftenposten.no/meninger/kronikk/i/wArxQo/norge-har-for-daarlig-antibiotikaberedskap

The European Antibiotic
Awareness day

We decided to utilise the European Antibiotic Aware-
ness Day on 18 November to give extra attention to the
problem of rising AMR, as well as the research efforts
to combat the problem. The campaign was inspired by
the Norwegian Cancer Associations longstanding work
with using these special dates to focus of various cancer
diseases.

Our efforts included a news item in Dagens Medisin
describing a new breakthrough in the hunt for genetic
bacterial resistance mechanisms, and a chronicle in
Aftenposten raising awareness on Norway’s lack of pre-
paredness in antibiotic availability. The work at CANS
and The Antibiotic Awareness Day was also mentioned
in “Rektor’s kvarter” on Friday 18, and the info screens
at the Faculty of Health Sciences featured a group
picture of CANS researchers and management urging
others to high five a microbial hunter. This post was also
published on the Faculty’s Facebook page.

Through these measures we managed to reach diverse
stakeholders such as clinicians and health leaders na-
tionwide, policy makers, UiT staft and leadership, and
students at Helsefak.
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The National Science Week (Forskningsdagene)

The main theme of 2022’s National Science Week (22
September - 2 October) was the ocean, perfectly suited
for CANS research groups such as Marbio and Marine
Bioprospecting. Both groups, as well as the Host-Mi-
crobe Interaction group, participated in various out-
reach activities such as the science fair (Forskningstor-
get) at The Science Centre (Vitensenteret) in Tromse,

lectures on AMR for secondary school students, and
presentations at the Linken conference venue.

Through The National Science Week we were able to

reach out to kids, families, youngsters, and other re-
search communities.
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ioRxiv 2022.06.19.496579; doi: https://doi.
org/10.1101/2022.06.19.496579 PMID: 36456554

Obuobi S, Phung AN, Julin K, Johannessen M, and
Skalko-Basnet N (2022) Biofilm Responsive Zwitteri-
onic Antimicrobial Nanoparticles to Treat Cutaneous
Infection. Biomacromolecules 23, 303-315. https://doi.
org/10.1021/acs.biomac.1¢01274

Palica K, Vordcova M, Skagseth S, Rasmussen AR,
Allander L, Huber M, Sandegren L, Leiros H-KS,
Andersson H & Erdélyi, M. (2022) Metallo-(-lactamase
inhibitor phosphonamidate monoesters. 2022 ACS
Omega,  25;7(5):4550-4562.  https://doi.org/10.1021/

acsomega.1c06527

Pettersen VK, Antunes LCM, Dufour A, Arrieta MC
(2022) Inferring early-life host and microbiome func-
tions by mass spectrometry-based metaproteomics and
metabolomics. 2022 Computational and Structural Bio-
technology Journal 20, 274-286. https://doi.org/10.1016/j.

csbj.2021.12.012

Pettersen VK, Dufour A, Arrieta MC (2022) Metapro-
teomic profiling of fungal gut colonization in gnotobiotic
mice. Anim Microbiome. 2022 Feb 22;4(1):14. http://
dx.doi.org/10.1101/2020.12.24.424341

Pheiffer E Schneider YKH, Hansen, Holst E Andersen
JH, Isaksson JM, Busche T, Riickert C, Kalinowski J, van
Zyl L,Trindade M. (2022) Bioassay-Guided Fractionation
Leads to the Detection of Cholic Acid Generated by
the Rare Thalassomonas sp. Marine Drugs https://doi.
org/10.3390/md21010002

Runtuvuori-Salmela, A., HM.T. Kunttu, E. Laanto, G.M.
de Freitas Almeida, K. Mikela, M. Middelboe, and L.-R.
Sundberg, Prevalence of genetically similar Flavobacterium
columnare phages across aquaculture environments reveals
a strong potential for pathogen control. Environmental Mi-
crobiology, 2022. 24(5): p. 2404-2420 DOI: http://dx.doi.
orgl0.1111/1462-2920.15901.

Ryan L, Plotz FB, van den Hoogen A, Latour JM, Degt-
yareva M, Keuning M, Klingenberg C, Reiss IKM, Gi-
annoni E, Roehr C, Gale C, Molloy EJ (2022) Neonates
and COVID-19 Review: State of the Art. Pediatr Res. 2022
Jan;91(2):432-439. http://dx.doi.org/10.1038/s41390-021-

01875-y

Samara J, Moossavi S, Alshaikh B, Ortega VA, Pettersen
VK, Ferdous T, Hoops SL, Soraisham A, Vayalumbkal J,
Dersch-Mills D, Gerber JS, Mukhopadhyay S, Puopolo
K, Tompkins TA, Knights D, Walter ], Amin H, Arrieta
MC (2022). Supplementation with a probiotic mixture
accelerates gut microbiome maturation and reduces in-
testinal inflammation in extremely preterm infants. Cell
Host Microbe. 2022 May 11;30(5):696-711. https://doi.
org/10.1016/j.chom.2022.04.005

Schneider YKH, Hagestad, OC, Li C, Hansen EH, An-
dersen JH (2022). Selective isolation of Arctic marine
actinobacteria and a down-scaled fermentation and
extraction strategy for identifying bioactive compounds.
Frontiers in Microbiology  https://doi.org/10.3389/
fmicb.2022.1005625

Stensen DB, Canadas RAN, Smabrekke L, Olsen K, Niel-
sen CS, Svendsen K, Hanssen AM, Ericson JU, Simonsen
GS, Bongo LA, Furberg AS (2022) Social network analysis
of Staphylococcus aureus carriage in a general youth
population. Int J Infect Dis. 2022 Oct;123:200-209. doi:
10.1016/j.ijid.2022.08.018. Epub 2022 Aug 31. https://doi.
org/10.1016/}.ijid.2022.08.018
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Stensen DB, Smabrekke L, Olsen K, Grimnes G, Nielsen
CS, Ericson JU, Simonsen GS, Almas B, Furberg AS (2022)
Circulating sex-steroids and Staphylococcus aureus nasal
carriage in a general male population. Epidemiol Infect.

2022 Apr 22;150:€93. https://doi.org/10.1530%2FE-
E-20-0877

Stensen DB, Cafiadas RAN, Smabrekke L, Olsen K, Niel-
sen CS, Svendsen K, Hanssen AM, Ericson JU, Simonsen
GS, Bongo LA, Furberg AS. Social network analysis of
Staphylococcus aureus carriage in a general youth popu-
lation. Int J Infect Dis. 2022 Oct;123:200-209. https://doi.
0rg/10.1016/1.ijid.2022.08.018

Sundberg L.-R., Rantanen N, and de Freitas Almeida GM
(2022) Mucosal Environment Induces Phage Susceptibil-
ity in Streptococcus mutans. PHAGE: Therapy, Applica-
tions, and Research, 2022. 3(3): p. 128-135 DOI: http://
dx.doi.org10.1089/phage.2022.0021.

Sundsfjord A, Giske C. The clinical impact of errors in
semiautomated antimicrobial susceptibility testing of mul-
tidrug-resistant Enterobacterales causing bloodstream
infections. Clin Microbiol Infect. 2022 Sep;28(9):1179-
1181. doi: 10.1016/j.cmi.2022.05.021.

Serum V, @ynes EL, Moller AS, Harms K, Samuelsen @,
Podnecky NL, Johnsen PJ (2022) Evolutionary instabili-
ty of collateral susceptibility networks in ciprofloxacin
resistant clinical Escherichia coli isolates. mBio. 2022
Jul 7:0044122. doi: 10.1128/mbio.00441-22. (bioRxiv
2021.10.26.465989; https://doi.org/10.1101/2021.10.26.4
65989) PMID: 35862779

Tansirichaiya S, Goodman RN, Guo X, Bulgasim I, Sam-
uelsen @, Al-Haroni M, Roberts AP (2022) Intracellular
transposition and capture of mobile genetic elements fol-
lowing intercellular conjugation of multidrug resistance
conjugative plasmids from clinical Enterobacteriaceae
isolates. Microbiol Spectr. 2022 Jan 19:e0214021. https://
doi.org/10.1128/spectrum.02140-21 PMID: 35044219

Thaulow CM, Lindemann PC, Klingenberg C (2022) Met-
icillinresistente gule stafylokokker i sarsekret hos barn i
Norge. Tidsskr Nor Laegeforen. 2022 Nov 7;142(16).
https://doi.org/10.4045/tidsskr.22.0186

Van Hal SJ, Willems RJL, Gouliouris T, Ballard SA,
Coque TM, Hammerum AM, Hegstad K, Pinholt M,
Howden BP, Malhotra-Kumar S, Werner G, Yanagihara
K, Earl AM, Raven KE, Corander J, Bowden R and the
Enterococcal Study Group (2022) The interplay between
community and hospital Enterococcus faecium clones
within healthcare settings, a genomic analysis. Lancet
Microbe 3:el133-el41. https://doi.org/10.1016/S2666-
5247(21)00236-6

Vatne A, Hapnes N, Stensvold HJ, Dalen I, Guthe HJ, Steen
R, Brigtsen AK, Ronnestad AE, Klingenberg C (2022)
Early Empirical Antibiotics and Adverse Clinical Out-
comes in infants born very preterm: A population-based
cohort. J Pediatr. 2022 Sep 28:50022-3476(22)00851-4.
https://doi.org/10.1016/j.jpeds.2022.09.029

Wieske LHE, Bogaerts J, Leding AAM, Wilcox S, Rasmus-
sen AA, Leszczak K, Turunen L, Herrebout WA, Hubert
M, Bayer A, Erdélyi M (2022) ACS Med. Chem. Lett.,
2022, 257-61. NMR Backbone Assignment of VIM-2 and
Identification of the Active Enantiomer of a Potential In-
hibitor. https://doi.org/10.1021/acsmedchemlett.1c00635
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Other Publications (Work-
shops, meetings, conferences)
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11.

12.

13.

Ajayi C, Uddin, Jalal MD, Lentz Christian, Johannessen,
Mona. Poster. Activity-based protein profiling of Staphy-
lococcus aureus exposed to blood. Norwegian Biochemical
Society (NBS) 2022

Ahator SD, Kristin Hegstad, Christian S Lentz, Mona
Johannessen. Identification of Kinases involved in bacte-
rial-host interaction using activity-based probe profiling,
Norwegian Biochemical Society (NBS) 2022

Bargheet A, Eirin Esaiassen, Erik Hjerde, Jorunn Pauline
Cavanagh, Johan Bengtsson-Palme, Claus Klingenberg,
Veronika K Pettersen. Probiotic treatment reshapes anti-
biotic-impaired gut microbiota, resistome, and mobilome
networks in extremely preterm infants, 2022 Keystone
symposia, Banff, Canada

Bargheet A “Gut microbiota and antibiotic resistome
changes in the first year of life of preterm infants sup-
plemented by probiotics while at NICUs” Oral flash talk
presentation at the 57th NBS Contact Meeting, Tromso at
(10-02-2022).

Bargheet A “The effect of probiotic use on preterm infants’
mobilome and resistome”. Human Microbiome Mini-Sym-
posium - Pregnancy and Early Life, Tromse at (30-05-
2022).

Bargheet A © Probiotic supplementation reshapes antibiot-
ic-impaired gut microbiota, resistome, and mobilome net-
works in extremely preterm infants” IBA annual meeting,
Oslo at (27-10-2022)

Bargheet A “Probiotic supplementation reshapes antibi-
otic-impaired gut microbiota, resistome, and mobilome
in extremely preterm infants” CAS (Centre for Advanced
Study) at the Norwegian Academy of Science and Letters
in Oslo at (02-11-2022) Online presentation.

Bastakoti S, Clement Ajayi, Kjersti Julin, Mona Johannes-
sen, Anne-Merethe Hanssen. Poster IBA Oslo TRAN-
SCRIPTOMIC PROFILING OF STAPHYLOCOCCUS
AUREUS CO-CULTURED WITH STREPTOCOCCUS
ANGINOSUS AND TONSILLAR CELLS

Bastakoti S, Oral presentation Institute of basic medical
science, Jukka Corander research group. “Explore bacterial
gene expression analysis”

Brilkov, Maxim; Cavanagh, Jorunn Pauline; Isaksson,
Johan M.; Ericson, Johanna U.; Geril Eide Flaten. Bacte-
rially produced in vitro membrane model systems from
resistant- and non-resistant clinical isolates. NordicPOP
Annual meeting 2022; 2022-08-10 - 2022-08-12, poster

Bo GH. “Investigating the impact of antibiotic and probi-
otic use on the early life human gut microbiome: A metab-
olomic approach” Oral flash talk presentation at the 57th
NBS Contact Meeting, Tromse.

Bo GH, Sietske S. Grijseels, Marie Mardal, Terje Vasskog
and Veronika K. Pettersen. “Quantitation of 13 short-
chain fatty acids in meconium from term-born infants by
UHPLC-MS/MS’. Poster presentation at the 2nd Nordic
metabolomic Conference 2022, Copenhagen.

Bo GH, Sietske S. Grijseels, Marie Mardal, Terje Vasskog
and Veronika K. Pettersen. “Absolute quantification of
short-chain fatty acids in meconium using liquid chroma-
tography-mass spectrometry” Online poster presentation
at the 11th Microbiome Interactions in Health and Disease
meeting 2022, United Kingdom.
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Bo GH, , Sietske S. Grijseels, Marie Mardal, Terje Vassk-
og and Veronika K. Pettersen. “Absolute quantification of
short-chain fatty acids in meconium using liquid chroma-
tography-mass spectrometry” Poster presentation at the
Annual IBA meeting 2022, Oslo.

Canadas RAN (2023) Social network analysis of Staphy-
lococcus aureus carriage in a general youth population.
Poster presentation, CANS day, 2023.

Christensen M, PhD student. THE ROLE OF CAPSULE
VARIANTS IN STAPHYLOCOCCUS HAEMOLYTICUS
ON IMMUNE RESPONSE AND BIOFILM PRODUC-
TION, IBA 2022

Christensen M, PhD student, Posterpresentation. THE
ROLE OF CAPSULE VARIANTS IN STAPHYLOCOCCUS
HAEMOLYTICUS ON IMMUNE RESPONSE AND BIO-
FILM PRODUCTION, Eurobiofilms, 2022.

Dey, H., D. Simonovic, I.S.N.-S. Hagen, T. Vasskog, E.G.A.
Fredheim, H.-M. Blencke, M.B. Strom, and T. Haug, An-
timicrobial Activity and Mode of Action Study of Short
Analogues of The Marine Antimicrobial Peptide Turgencin
A, in Antibiotics and Antibiotic Resistance Course. 2022:
Gothenburg.

De Freitas Almeida, G.M (2022) Phage-bacteria interac-
tions in mucosal conditions. 12th annual Oxford bacterio-
phage conference. Oxford, England. 2022

De Freitas Almeida, G.M (2022) Mucosal interactions as a
bridge between past and future prophylactic phage therapy.
9th Beneficial Microbes Conference. Amsterdam, Nether-
lands. 2022, online.

De Freitas Almeida, G.M (2023) Including viruses of mi-
crobes as a resource for marine bioprospection. CANS day.
Norway. 2023

De Freitas Almeida, G.M (2022) Viruses of microbes: the
next frontier for marine bioprospection? BFE breakfast
club. Norway. 2022

De Freitas Almeida, G.M (2022) Bioprospecting potential
of Marine Viruses. Seminar on Marine biotechnology,
marine bioprospecting and antibiotic resistance. Norway.
2022.

De Freitas Almeida, G.M (2022) The forgotten tale of Bra-
zilian phage therapy. XXXIII Brazilian Virology meeting.
2022, online.

De Sousa, Alexandra, Julin, Kjersti; Bayer, Annette; Strom,
Morten Bghmer; Johannessen, Mona; Skalko-Basnet, Nata-
sa; Obuobi, Sybil Akua Okyerewa. DNA Nanocarriers for
improved biofilm penetration. Nordic POP Workshop -
Advances in Skin Therapy; 2022-06-06 - 2022-06-09, Poster

Frohlich C. ECCMID, april 2022, Lisboa. “Positive epistasis
drives the molecular evolution of the carbapenemase OXA-
48”. Co-authors: C. Frohlich, A.H. Bunzel, A.]J. Mulholland,
M.W. Van Der Kamp, H.K.S. Leiros, PJ. Johnsen, N. Tokuri-
ki. Oral presentation

Haug, T., How can antibacterial peptides become a new
source for novel antibiotics?, in Marine biotechnology, ma-
rine bioprospecting and antibiotic resistance. 2022: Tromse.

Haug, T., Isolation and characterization of antimicrobial
peptides and alkaloids from marine invertebrates, in Con-
ference in Marine Biotechnology 2022 - Marine Products
for Health. 2022.
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44,

Hauglad MM (2022)“Late-stage functionalization for anti-
biotic conjugation, development of a synthetic method for
the introduction of flexible terminal alkynes onto complex
molecules using photoredox catalysis” IBA annual confer-
ence. Poster presentation

Heim A von BT, Janice J, Bjernholt JV, Lunestad BT, Heg-
stad K, Svanevik CS. Enterococci in marine bivalves from
Norway — where do they come from and should we be
concerned? Poster 13" International Meeting on Microbial
Epidemiological Markers (IMMEM), Bath, UK

Hegstad K. Tigesyklinresistens hos enterokokker i Norge.
Invited speaker NORM dagen 23. November 2022, Gard-
ermoen, Norway

Hegstad K. Vancomycin variable resistant enterococci. In-
vited speaker Online Post-ECCMID day. 32nd ECCMID,
Lisbon, Portugal

Hemmingsen, Lisa Myrseth; Flaten, Geril Eide; Strom,
Morten B.; Skalko-Basnet, Natasa. Membrane-active anti-
microbials - in synergy with nature - the role of chitosan.
NordicPOP Annual Meeting 2022; 2022-08-10 - 2022-08-
12, Oral presentation

Hemmingsen, Lisa Myrseth; Giordani, Barbara; Petters-
en, Ann Kristin; Vitali, Beatrice; Basnet, Purusotam;
Skalko-Basnet, Natasa. Synergy in action: Chitosan as
anti-biofilm booster. CRS 2022 Annual Meeting & Expo;
2022-07-11 - 2022-07-15, poster

Hemmingsen, Lisa Myrseth; Skalko-Basnet, Natasa. Ad-
dressing skin wound biofilms in an era of antimicrobial
resistance: the potential of membrane-active antimicrobi-
als. Nordic POP Workshop - Advances in Skin Therapy;
2022-06-07 - 2022-06-09, Oral presentation

Hira J, Bhupender Singh, Christian Lentz. A comprehen-
sive workflow for dissecting phenotypic heterogeneity of
isogenic bacterial pathogen population. 57th NBS Contact
Meeting 2022, Tromso

Holsbe E (2023) Microbiome data: what’s in the bag? Pre-
sentation, CANS day, 2023.

Klingenberg C. Presentations on neonatal sepsis at ESPR
educational sessions

Leiros H-K-S (2022) talk to high school students at
Kvaloya VGS entitled: “Hvorfor Norge trenger Kje-
mikere”,14.12.2022 Oral presentation

Leiros H-K-S (2022) talk to high school students at
Kongsbakken entitled: “Bruk av 3D enzymstrukturer som
bryter ned penicillin-lignende antibiotika, i kampen mot
antibiotika resistente bakterier.» 25.2.22.

K-res. Karbapenemasescreening hos Enterobacterales
utenom E. coli og Klebsiella spp. Deltakermote for NORM
2022, Gardermoen, Norway. Oral presentation

K-res. ESBL & karbapenemaser i Norge - hva driver
spredningen? Smittevernforums Arskonferanse, Tromse,
Norway Oral presentation

K-res. Kinolon- og colistinresistens hos Enterobacteriaceae.
Kurs Antibakterielle resistensmekanismer, metoder for
pavisning, tolkning og klinisk betydning. Tromse, Norway
Oral presentation

K-res. Losning pa ESBL-A/-M/-CARBA? Nye p-laktam/(-
laktamase inhibitorkombinasjoner. Kurs Antibakterielle
resistensmekanismer, metoder for pavisning, tolkning og
klinisk betydning. Tromse, Norway Oral presentation
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K-res. ESBL-A/-M/-CARBA: mekanismer, epidemiologi
og pévisning. Kurs Antibakterielle resistensmekanismer,
metoder for pavisning, tolkning og klinisk betydning. Tromse,
Norway Oral presentation

K-res. Helgenomsekvensering for antimikrobiell folsom-
hetstesting. Kurs Antibakterielle  resistensmekanismer,
metoder for pavisning, tolkning og klinisk betydning. Tromse,
Norway Oral presentation

K-res. Difficulties when screening for CPE. NordicAST
workshop, Gothenburg, Sweden. Oral presentation

K-res. B-lactams, B-lactamases and -lactamase inhibitors.
Antibiotics and Antibiotic Resistance Course, Hjortviken,
Sweden. Oral presentation

K-res. ESBL-A, ESBL-M og kromosomal AmpC (ESBL-A,
ESBL-M and chromosomal AmpC). Kurs i resistensbestem-
melse av mikrober «AFA-kurset», Oslo, Norway (lecture
given digitally due to Covid). Oral presentation

K-res. ESBL-CARBA Kurs i resistensbestemmelse av mikrob-
er «AFA-kurset», Oslo, Norway (lecture given digitally due
to Covid). Oral presentation

K-res. E. coli and K. pneumoniae — clones, carriage and
drivers of AMR. University of Bristol, School of Cellular
and Molecular Medicine seminar series. Digital. Oral pre-
sentation

Mathiesen I, Johannessen M, Hegstad K, Wagner T. Char-
acterisation of putative virulence factors in Enterococcus
faecium. Oral presentation 6th Annual meeting National
Graduate School in Infection Biology and Antimicrobials
(IBA), Oslo, Norway

Mork S. Chitosan-coated liposomes containing polyphe-
nols for localized treatment of vaginal infections. Nordic
Pop Annual Meeting 2022; 2022-08-10 - 2022-08-12, Poster

Obuobi, Sybil Akua Okyerewa. BIOHYBRID NUCLEIC
ACID CARRIERS FOR THE TREATMENT OF PER-
SISTENT INFECTIONS. Norwegian Biochemical Society
Contact Meeting; 2022-02-10 - 2022-02-13, Lecture

Obuobi SAO. Biohybrid Nucleic Acid carriers for the treat-
ment of persistent infections. Nordic POP Annual Meeting
2022; 2022-08-10 - 2022-08-12, Lecture

Obuobi, SAO, High drug loading hybrid carriers for anti-
microbial applications. CRS Local Chapter Webinars; 2022-
04-28 - 2022-04-28, Lecture

Obuobi, SAO, Hybrid DNA nanoparticles for the treatment
of persistent S. aureus infections. Workshop on Advances in
Skin Therapy Research; 2022-06-06 - 2022-06-09, Lecture

Pettersen VK, Antoine Dufour, Marie Claire Arrieta.
Metaproteomic profiling of fungal gut colonization in gno-
tobiotic mice. 2022 World of Microbiome Vienna

Rahman, A., A.L. Elvheim, C. Agnes, 1.K.@. Hansen, B.
Landfald, H.-M. Blencke, T. Haug, and K. Stensvag, An-
timicrobial and antibiofilm potential of marine bacteria,
in 57th Norwegian Biochemical Society Contact Meeting
2022.2022: Tromseo.

Rahman, A,, C. Sivertsen, A.L Elvheim, LK.Q. Hansen, B.
Landfald, T. Haug, and K. Stensvag, Antimicrobial com-
pounds from Arctic and sub-Arctic marine bacteria and
their potential against ESKAPE pathogens, in 2nd interna-
tional Conference on Microbial Secondary Metabolites in
Microbiomes 2022. 2022: Helsingor.
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Ross TA, Pontinen A, Janice J, Holsbe E, Corander J, Heg-
stad K, Kampffmeyer M. Leveraging machine learning for
finding novel putative virulence factors in Enterococcus
faecium. Poster 6th Annual meeting National Graduate
School in IBA, Oslo, Norway

Salamonsen D, Christopher Frohlich, Hanna-Kirsti S.
Leiros “Co-selection reduces functional trade-offs in the
carbapenemase OXA-48”. Poster: ECCMID, april 2022,
Lisboa.

Stensvég, K., Bioteknologi og berekraftig marin neering-
sutvikling. Bioteknologi programmene ved NFH, in Jubil-
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Tromse.
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Stensvag, K., Havet som kilde til nye medisiner. Forsknings-
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medisiner fra havet - apne foredrag

Stensvag, K., Medisiner fra havet. Fra krékeboller til antibi-
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Stensvag, K., A. Sundsfjord, PJ. Johnsen, H.-K.S. Leiros, and
L. Nordgard, CANS - Centre for New Antibacterial Strate-
gies, in IMB-day 2022. 2022: UiT, Tromse.

Syltern MP (2022) Poster presentation at EMBO metabo-
lomics bioinformatics practical course https://sites.google.
com/view/embopracticalcoursemetabolomic/homepage

Uddin ], Herman Overkleeft, Mona Johannessen, and
Christian S. Lentz. Oral presentation at the 57th NBS Con-
tact Meeting 2022, Tromse- “Identification and validation
of novel enzymatic activities by activity-based protein pro-
filing (ABPP)

Uddin ], Mona Johannessen, and Christian S. Lentz Oral
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tion Of Novel Enzymatic Activities in Pathogenic Bacteria
by Activity-based Protein Profiling (ABPP)
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ylococcus aureus by using carmofur-derived activity-based
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Wolden R, PhD student, Poster presentation. NOVEL
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