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Abstracts of invited lectures

Obesity, diabetes and cardio-metabolic health: a niter of dialogue with gut microbes?
PATRICE D. CANI

Université catholique de Louvain, Louvain Drug Resh Institute, WELBIO- Walloon
Excellence in Life Sciences and BlOtechnology, M#ism and Nutrition Research Group,
Brussels, Belgium. European Associated LaboratoriNedroMicrobiota” (Inserm-

Toulouse/UCL-Brussels),

Obesity is characterized by a cluster of metabalterations (insulin resistance, diabetes,
dyslipidemia, low-grade inflammation) increasingdiavascular risks.

We and others have shown that gut microbes dialtighest cells and regulate energy, glucose
and lipid homeostasis via different mechanisms.

Over the last 15 years, we have investigated theharesms by which gut microbes control
nutrient absorption and host biology in the cont#xbbesity and associated cardio-metabolic
disorders.

We found that gut microbes contribute to the on$@tetabolic inflammation, but also control
fat mass development and energy homeostasis. Fon@&, we described the concept of
metabolic endotoxemia (increased plasma LPS dunigigabolic syndrome), we found that this
was also linked with changes in gut barrier funtt{e.g., antimicrobial peptides production,
mucus layer thickness, innate immune system) erealtendocannabinoid system tone.

Recently, we discovered that prebiotic feedingeases the abundance of a relatively newly
identified bacteria, namelAkkermansia muciniphilaBy using different approaches, we
demonstrated that th&. muciniphilaplays a major role and protects against obesigedes
and inflammation in mice. We also strongly assecdhe abundance 8f muciniphilawith a
better metabolic response after a caloric resbrictiet in obese humans. Novel data will be
discussed in this context.

Finally, we found that specific alteration of tmmate immune systems such as the deletion of
MyD88 (specifically in the intestinal epithelialllseor in hepatocyte) may profoundly affect
host metabolism via microbiota-dependent associaechanisms (i.e., changes in bile acids,
bioactive lipids, metabolome). The role of bactema immunity on obesity will be discussed
in both mice and human approaches.
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Dietary management of the mucosal gut microbiome tmaintain gut barrier function and
energy homeostasis

Tom VAN DE WIELE

Host-microbe Interaction Technology group, Centar Microbial Ecology and Technology,
Faculty of Bioscience Engineering, Ghent University

Recent progress in host-microbiome research hasaley an important interaction of the gut
microbiome with host processes that control endrgmeostasis and satiety and that may
modulate risks for developing obesity, metaboliodspme and associated cardiometabolic
health. A crucial element in this research is thle of mucosal microorganisms that, due to
their close proximity to the gut wall, can more fotmndly interact with the host compared to
the luminal microbiota. Gut barrier and enteroemphacfunctions play an important role in this
interaction process. Besides the many factors @sli mode, gender, lifestyle, genetic
predisposition) that can affect host-microbe intBoms, diet composition certainly is an
important determinant. We will illustrate how sgecidietary components, like chemical
emulsifiers, can negatively impact the microbiomd ancrease the risk for metabolic disease.
Conversely, we will also exemplify how dietary séigies or functional foods can modulate the
microbiome towards a composition and functionalitst alleviates the risks for gut barrier
dysfunction and development of metabolic disease.



Microbes Inside: From Structure to Solutions
WILLEM M. DEVOS
Wageningen and Helsinki University

Since early life, microbes dominate our body in bens. In the intestinal tract they constitute
the largest microbial ecosystem that is close to fweart: our microbes inside. Previous
molecular studies have shown that the intestingrabiota is highly personalized and now
have confirmed and extended this in comparativdissuwith over 10,000 samples that were
carefully analyzed on an identical high throughplattform. The collective genome of these
microbes contributes considerably to the codingacayp of our system and includes millions
of genes in what also has been called our secomohge However, unlike our own genome,
the intestinal microbiome is not strictly vertigalhherited. Moreover, this personalized organ
can be modified by a variety of food and pharmattrents that target its composition, stability
and activity. These are instrumental in providirauge-effect relations to complement the
abundance of associations that are presently vepagted.

This contribution will provide an overview of thegsent state of the art of the human
microbiome and its relation with health and dise&kzably, the microbial colonization events
at early life will be described as these are thouglaffect later life health. This is illustrated
by the pervasive effects on the intestinal micrtbiaf repeated use of specific antibiotics that
is associated with later life asthma and obesityalfy, specific attention will be given to the
successes and future of new avenues to alter tiestimal microbiome, including fecal
transplantations and a series of new therapeuticolnes.



The plant microbiome and its diverse relationship wh the host
GABRIELE BERG

Institute of Environmental Biotechnology, Graz Wmsity of Technology, Petersgasse 12, 8010
Graz, Austria

The plant microbiome is a key determinant of plagdlth and productivity. The microbiomes
associated with plants form tight networks, whickvaaled strong species and niche
specialization. However, all of them have a reladldp with its host: together the host and the
indigenous microbiome forms a holo-biont, whichclsaracterized by an intense metabolic
interplay. Exemplarily, this relationship and irgkty will be presented for mosses, medicinal
plants and crops. Analyzing microbiome networksrfioealthy and diseased plants led to the
identification of health indicators. This approdatius serves to open new opportunities for
future targeted biocontrol studies and could fuebpess in sustainable agriculture, such as the
development of microbial inoculants as biofertitezebiocontrol, or stress protection products.
The plant microbiome has not only an impact on tplaalth, it also influence the human
microbiome, e.g. by raw-eaten fruits, vegetabled lagrbs. Moreover, it can have a positive
impact on the microbiome of our built environméeraken together, plant microbial networks
are powerful networks with an impact on ecohealth.
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The virome of the honeybee (Apis mellifera) and itsole in winter loss
JELLE MATTHIINSSENS
Laboratorium Klinische en Epidemiologische VirolegRrega Instituut, KULeuven

HoneybeesApis Melliferg are social insects that play a crucial role iflipation of many
economically important crops. Honeybee coloniesimmecline in Belgium as well as in the
rest of Europe and a large portion of this decigmdue to winter loss (WL). Environmental
factors and various viruses alone or in combinatidh aVarroa destructoparasite infection
have been suggested as risk factors for winter ldsstification of associated pathogens can
help to elucidate the mechanisms behind WL and atlayv the development of preventive
strategies.

In collaboration with the University of Ghent (préfirk de Graaf), we have access to a unique
honeybee collection of Belgian honeybees, colledigthg a large EU-funded project named
Epilobee. From this study we have samples fromshiliat succumbed to WL as well as from
hives surviving winter for comparison.

These bees were subjected to viral metagenomicoagies developed in our laboratory,
specifically designed to sequence the genomesraseiral particles. This method (hamed
NetoVir) uses filtration, centrifugation and a rems$e treatment to purify viral particles from
entire honeybees. After extraction, reverse trapen and random amplification, these
genomes were prepared for sequencing using Illutectanology, followed by bio-informatics

analyses to analyze the obtained sequence data.

In addition to known pathogens such as Lake Simaisy Filamentous virus and Varroa
destructor virus-1, we identified a large numbehnighly divergent novel viruses. These viruses
are only very distantly related to Kashmir bee si(85% amino acid similarity), Khasan virus
(25% aa similarity), Bloomfield virus (31% aa siarity) and Kelp fly virus (26% aa
similarity). The complete genome of a distant retabf the Kashmir bee virus and the partial
genome distantly related to Kelp fly virus are aftgcular interest since they are members of
thepicornavirales This order contains most of the pathogenic hoaeyhbruses.

We are currently completing these viral genomewals$ as trying to visualize virions using
electron microscopy. gPCR assays will be usedéatity their prevalence and viral loads in
Flanders, and statistical analyses will be donel¢atify viruses associated with WL. These
viruses will be investigated and characterizedhterin vitro andin vivo to investigate their
involvement in WL.



The Hologenome Concept of Evolution
EUGENEROSENBERG ANDILANA ZILBER-ROSENBERG
Tel Aviv University

The hologenome concept of evolution posits thathbkebiont (host + symbionts) with its
hologenome (host genome + microbiome) is a levektdction in evolution. Humans, animals
and plants can no longer be considered individoalthe classical definitions of the term. All
are holobionts consisting of the host and divergebsotic microorganisms. Microbial

symbionts can be transmitted from parent to offgpiy a variety of methods, including
cytoplasmic inheritance, coprophagy, direct contdating and after birth, and via the
environment. Numerous studies have demonstratedthieae symbionts contribute to the
anatomy, physiology, development, innate and adajptnmunity, behavior and finally also to
genetic variation and to the origin and evolutidnspecies. Acquisition of microbes and
microbial genes is a powerful mechanism for drivihg evolution of complexity. Evolution

proceeds both via cooperation and competition, imgrin parallel.
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A. ABDELMALEK, M. HEYNDRICKX AND A. BENSOLTANE
Determination of survival and resistance to acidsyprobiotic potentia
of infant and calf faecal Bifidobacteria

BHe
I

21

M.M. ALl, K. MIINENDONCKX, N. LEYS, P.MONSIEURS D. CHARLIER AND
R.VAN HouDT

Dissection of novel resistance mechanismSupriavidus metallidurans

D

BGen/ec

22

C.N. ALLONSIUS, D. VANDENHEUVEL, |. CLAES, P. DELPUTTE AND S.
LEBEER

Interaction between exopolysaccharides frbattobacillus rhamnosu
GG andCandidaspecies

BHe

23

|. BERVOETS M. VAN BREMPT, M. DE MEY AND D. CHARLIER
Orthogonal gene expression: creating 3 promotemarids linked to
different sigma factors which are orthogonal betweach other an
towards the host

BBio

24

B. BrLOOS, |. CONINX, O. VAN HOEY, N. NICHOLSON, V. ILYIN, R. VAN
HouDT, C. GCKELL, N. BOONAND N. LEYS

Physiology ofCupriavidus metalliduran€H34 in the presence of basa
a lunar-like rock, on Earth and in Space

BGen/ec

alt,

25

P. BECKER, P. SZTERNFELD, M. ANDJELKOVIC, R. ANTHONISSEN L.
VERSCHAEVE M. HENDRICKX, M. RENARD, Y. LARA, B. DURIEU, V.
SIMONS, H. D. LAUGHINGHOUSE IV, L. CORNET, D. BAURAIN AND A.
WILMOTTE

The BCCM/ULC collection to conserve the biodiveysand explore thé
applied potential of Polar cyanobacteria

BDiv

A} %4

26

M. BERAUD, G. GAMBARRESI, D. GLLAN AND R. WATTIEZ
Fishing up rare bacterial proteomes using SWATH-MSsynthetic
microbial communities

BBio

27

M. CALATAYUD , E. HERNANDEZ-SANABRIA, A. RizKY FERDINA, N. BOON
AND T. VAN DE WIELE

In vitro adhesion of oral bacteria to mucosal niche ofittestine is
impacted by specific food components

BHe

28

A.CARLIER
Leaf Nodule Symbiosis: Endophytes as obligate spntbi

BGen/ec

29

D.CHARLIER, M. NADAL AND P.NGUYEN LE MINH
Trigger Enzyme PepA @&. coli, a transcriptional repressor that geners
positive supercoiling

BBio
ates

30

I. CHRISTOPOULOY K. ROOSE ANDX. SAELENS

Vv




Protection against influenza A virus and bactepangection by M2¢
universal flu vaccine

31

F. @oLs, E. TORFS B. VANHOUTTE, D. CAPPOEN L. BONOFIGLIO, M.
MOLLERACH AND P. GOS

Functional characterization &. pneumoniagjalU knockout strains{

Could the enzyme UDPG:PP be a novel antimicrobigjet?

BHe

32

V. CYRIAQUE, S. ACQUIOD, L. RIBER, W. A. AL-SOUD, S. MLANI, D.
C. GLLAN, S. J. RENSENAND R. WATTIEZ

Heavy metal accumulation shaped presence and @tewtivity of
sediment bacteria

BGen/ec

33

|. DE BOECK, I. J. J. CAES, D. VANDENHEUVEL, S. WUYTS, E.
OERLEMANS, S. WITTOUCK, O. VANDERVEKEN AND S. LEBEER

The microbiota of the upper respiratory tract: ptisd of niche-specifig
isolates as probiotic

BHe

34

B. DESGUIN, P.SoUMILLION, P.HoLs ANDR. P.HAUSINGER
The lactate racemase nickel pincer complex

BBio

35

C.DuMOLIN, P.VANDAMME
Seeking for novel "microbials"with industrial poten via the high
throughput isolatioplatform MiCRoP

BGen/ec

36

G. FALONY, M. JOOSSENS S. VIEIRA-SILVA, J. WANG, Y. DARzI, K.
FAausT, A. KURILSHIKOV, M. J. BONDER, M. VALLES-COLOMER, D.
VANDEPUTTE, R. Y. TITO, S. CHAFFRON, L. RYMENANS, C.VERSPECHT
L. DE SUTTER, G. LIMA-MENDEZ, K. D’'HOE, K. JONCKHEERE D.
HomMmoLA, R. GARCIA, E. F. TIGCHELAAR, L. EECKHAUDT, J. Fu, L.
HENCKAERTS, A. ZHERNAKOVA, C. WIIMENGA AND J.RAES
Population-level study identifies main gut micrabie covariates

BHe

37

L. GOETGHEBUER P. $RVAIS AND |. GEORGE
Characterization of the metabolic profile of rivecterial strains in pur
and mixed cultures

e

BGen/ec

38

O.HENRIET, C. MEUNIER, P.HENRY AND J.MAHILLON
Phosphorus removal in aerobic granular sludge geoéefect of biomas
management on efficiency and bacterial diversity

S

BGen/ec

39

E. HESS F. RENZI AND G. R. RNELIS
Implications on host-pathogen interactions
deglycosylation byCapnocytophaga canimorsus

of hogtrotein

BHe

40

J.JORISSEN M. VAN DEN BROECK, |. DE BOECK, S.WuYTS, P.VAN DE
HEYNING, V. VAN ROMPAEY, A. BOUDEWYNS, O. VANDERVEKEN AND S.
LEBEER

Screening for probiotic bacteria protective agaghsbnic otitis media
with effusion

BHe

41

M. KADARI, D. LAKHLOUFI,
SMEESTERS ANDA. BOTTEAUX
Characterization of the role of Spa33, a compoaogttite type 3 secretio
system inShigella flexneri

V. DELFORGE H. KOROGLU, P.

=

BBio

42

M. S.KHAN, P.SOUMILLION
Does homologous oligomerisation promote proteirigian?

BBio

43

S.KIEKENS, A. SASSAND T. COENYE
Discovering the physiological role of small RNAs peassed in
burkholderia cenocepaciaiofiims

BBio

44

A. KOLPE, B. SCHEPENS L. VANDE GINSTE, W. HERSAND X. SAELENS
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Fc R-mediated phagocytosis by broadly protective miza A virus
IgGs

45

L.LAHTI, W. M. DEVOS ANDJ.RAES
Challenges and opportunities in large-scale micnolei profiling studies

BHe

46

F.LAUBER, G.R. CORNELIS ANDF. RENZI

Identification of a new lipoprotein export signat iGram-negative

bacteria.

BBio

D
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L.LEMMENS, E. DE KONING AND E. PEETERS
Molecular characterization of a GntR-like transtidp factor involved in
heat stress responseSnlfolobus acidocaldarius

BBio

48

E.LIEVENS, T. VERHOEVEN L. PERSOONS S. CLAES, G. SCHOOFS J.
VVANDERLEYDEN, S.LEBEER D. SCHOLS ANDM.I. PETROVA

Unraveling the contribution of vagindlactobacillus species to the
vaginal barrier function and their potential agaidSV-2 infection

BHe

D

49

E.LOBET, N. NINANE, C. DEMAZY, K. WILLEMART, P. RENARD, X. DE
BOLLE, M. RAES, J-J.LETESSON ANDT. ARNOULD

Characterization of the relationship betw@&eabortusand mitochondria
population of infected macrophages and non-myedelt$

BHe

50

L.MARTINET, M. MACIEJEWSKA, D. ADAM, A. NAOME, AND S. RIGALI
Actinobacterial population hosted by moonmilk defsosdemystifying
the genesis of these speleothems and their usaditidnal medicine

BGen/ec

51

S.MORETTI AND S.LEBEER
Bacterial endotoxins in an urban environment: Areytmodulating ou
immune responses?

BHe
[

52

M.MYSARA, M. NJIMA, N. LEYS, J.RAES, S. MALHOTRA-KUMAR AND P.
MONSIEURS

From Reads to Operational Taxonomic Units: an EfderRrocessing
Pipeline for MiSeq Amplicon Sequencing Data

BDiv

)

53

C. NANNAN, T. VANZIELEGHEM, P. MODRIE, J. MAHILLON AND T.
CARLETTI
Staphylococcus epidermidis adhesionvitro andin silico approaches

BHe

54

A.NAOME, S.ANDERSSEN S.JOURDAN, P.TOCQUIN, AND S.RIGALI
PREDetector 2.0, online and updated version of Brekaryotic
Regulatory Elements Detector tool

BDiv

55

V. NOLLA-ARDEVOL, L. CLUYTS, K. SMOENS, B. LAMAZE, S.
RAFFESTIN, C. LASSEUR K. BERNAERTS D. SPRINGAEL AND |. SVETS
Start-up of an acidic-thermophilic anaerobic membneeactor integrate
in the MELISSA loop

BGen/ec
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E. GERLEMANS, S. WITTOUCK, S. WUYTS, I. CLAES, G. DONDERSAND
S. LEBEER
The vaginal microbiome in bacterial vaginosis aarbhic vaginitis

BHe

57

A.PARMENTIER, A. BILLIET , G. SMAGGHE, P.VANDAMME , D. DEFORCE
F.VAN NIEUWERBURGHAND |. MEEUS

A correlation between a neogregarine parasite dral rhicrobial
community of bumblebees

BGen/ec

58

l. S. ESS| H. D. LAUGHINGHOUSE IV, D. VELAZQUEZ, Y. LARA AND A.
WILMOTTE
The ‘cyanobiome’ of Svalbard, High Arctic

BGen/ec

59

M. I. FETROVA, N. C. E. MHOLZ, T. L. A. VERHOEVEN D. SCHOLS, J.

BHe

VVANDERLEYDEN AND S. LEBEER
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Lectin-like molecules ofactobacillus rhamnosuSG inhibit pathogeni¢

biofilm formation

60

FHUONG THI ANH ONG, J.-F. SERNON, J.-J. IETESSONAND X. DE
BOLLE

Cell cycle control oBrucella abortusnside human trophoblast cells a
its comparison to murine macrophages RAW 264. 7

BHe

nd

61

K. FONCIN, A. ROBA, J.-J. IETESSONAND X. DE BOLLE
Alkylating stress orBrucella abortusn culture and in infection

BHe

62

J. RAET, |. MEEUS G. SMAGGHE AND P. VANDAMME
The gut microbiota of bumblebees: a treasure obebtodiversity and
functionality

BGen/ec
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R.PrOPS P.MONSIEURS M. MYSARA, L. CLEMENT, V. J. DENEF ANDN.
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Measuring the biodiversity of microbial communiti@gflow cytometry
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C. RENS, F. LAVAL, M. DAFFE, O. DENIS, R. RITA, A. BAULARD, R.
WATTIEZ, P. LEFEVREAND V. FONTAINE

Drugs synergy and study of the underlining mechanigirough
proteomic and lipidomic analysis

BBio

65

C.RIGAUTS, E. VANDEPLASSCHE T. COENYE AND A. CRABBE
The effect of members of the cystic fibrosis lungcnobiome on the
Pseudomonas aeruginegaduced epithelial immune response.

BHe

66

Is complex gut metabolism simulable?
S.S.RUBIN

BBio
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A.M. Sass, S.KIEKENS, H. VAN ACKER AND T. COENYE
Small regulatory RNAs iBurkholderia cenocepaciaiofilms
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T. SAssSeEN J. MAHONY, R. VAN HouDT, F. MASTROLEO AND D. VAN
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Long term stability of MELISSA strains
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W. METS, K. WUYTS, E. CERLEMANS, S. WUYTS, S. WITTOUCK, S.
DENYS, R. S\MSON AND S. LEBEER
Air pollution and plant-microbe interactions in thieyllosphere

BGen/ec

70

S.TAVERNIER, M. TuYsuz, P.RIGOLE, L. STUER, |. VANDECANDELAERE,
G.BRACKMAN, A. CRABBE AND T. COENYE

Antimicrobial susceptibility oStreptococcus anginosusa multispecies

biofilm

BHe

71

A. TOUSSAINT ANDF. VAN GIJSEGEM
BcepMu/B3-like prophages in proteobacteria and gesmonads

72

H.VAN ACKER, S.KIEKENS, A. SASS, A. WATTY AND T. COENYE
Exploring the role of mini-proteins iBurkholderia cenocepaciaiofilm
formation and persistence

BHe
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W. VAN BEECK, M. VERSLEGERS S. Baatout, M. MYSARA, P.
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Determination of survival and resistance to acidityas probiotic potential of infant and calf
faecal Bifidobacteria

A. ABDELMALEK !, M. HEYNDRICKX? AND A. BENSOLTANE

Yaboratory of food and industrial microbiology latatory bioremediation and
phytoremediation experimental biotoxicology Oraniversity Algeria; 2Institute for
agriculture and fisheries research (ILVO), Techrggi@nd food science Unit Melle , Belgium

Bifidobacteria are an important part of the norrfeecal flora and may provide health-
promoting benefits to the host. High bifidobactkci@unts are especially important in newborns
early in infancy (human and animal). The aim ofstBtudy is to determine the level of
bifidobacteria in infant faeces and calf faecesd @ompare the resistance of common
Bifidobacteriumspp.to acidity. Forty samples from twenty breastihfants in the age between
5 to 180 days and twenty five samples from tenesabetween 5 to 60 days were investigated.
Bifidobacteria and other bacterial groups were mheiteed by cultivation on MRS medium and
TPY medium. Faecal samples were examined for thevitgcof fructoso-6-phosphate
phosphoketolase (F6PPK) and for other enzymaticticess using the API-ZYM kit. Nine
infants had high numbers of bifidobacteria (usudliygher than 9 log CFU/g) in their faeces.
Five infants did not contain detectable amountbifilobacteria in their faecal samples. The
remaining six individuals had low counts of bifigaiteria (3—6 log CFU/g). Most negative
infants possessed major amounts of clostridia @ir tfaecal flora. All calves contain high
numbers of Bifidobacteria in their faecal sampl@stection of F6PPK, agalactosidase and
glucosidase activities could routinely be used fbe rapid and simple detection of
bifidobacteria in all faecal samples. Acid tolerangvas determined by introducing
Bifidobacterium to pH-adjusted skimmed milk and mewating during storage at 4°C. The
viability of the organism decreased during stordgjidobacteriumspp. isolated from calf
faeces showed superior survival abilities compavritl their isolates from infant faeces.



Dissection of novel resistance mechanisms @upriavidus metallidurans

M. M. Aut? K. MIINENDONCKX! , N. LEYS!, P. MONSIEURS, D. CHARLIER? AND R. VAN
HoubpT!

Unit of Microbiology, Belgian Nuclear Research GenSCK+CEN, Mol, BelgiuntResearch
Group of Microbiology, Vrije Universiteit Bruss&l(UB), Pleinlaan 2, 1050 Brussel, Belgium

Cupriavidus metalliduransstrains, which belong to th&urkholderiaceaefamily, are
characterized by multiple metal resistances ane baen mostly isolated from industrial sites
linked to mining, metallurgic and chemical indussti Studies at SCKeCEN underscored the
rapid evolution ofC. metalliduransstrains towards significantly increased metalstesice.
Surprisingly, the canonical mechanisms did notiggdte in this adaptive evolution. In
contrast, a novel and unique resistance mechanisvolving an uncharacterized small
periplasmic protein, was discovered.

In this work, we investigated silver resistancdfé@entC. metalliduranstrains including type
strain CH34, its plasmidless derivative AE104 atrdis NA4, which was isolated form the
silver-sanitized drinking water of International &p Station (ISS), were grown in toxic
concentration of silver to obtain silver-resistamitants. Since silver-resistant mutants were
even found in the plasmidless AE104 strain, theidant silver-resistant mechanism does not
include the canonical efflux mechanisms encodedth®y megaplasmidsWhole-genome
expression profiling was used to compare the upt downregulated genes of the silver-
resistant mutants with their respective parentdy @ight genes were commonly upregulated
in all silver-resistant mutants and no commonly doeegulated genes were observed. Deletion
mutants were constructed for these genes and @tigars confirmed that deletion of the two-
component systeragrRSand acopQlike gene coding for a small periplasmic protender
susceptibility to silver. Furthermore, plasmid-bsmmplementation restored resistance to
silver. Further investigation is ongoing with thther differentially expressed genes and to
validate the DNA-binding properties of AgrR.

Altogether, our data indicate th& metalliduransis able to adapt rapidly to toxic silver
concentrations without mediation of its known sile#flux pumps. Although the mechanism
that confers increased silver resistance is stll fmlly understood, these results indicate
differential regulation via a two-component regatgtsystem and the involvement of a family
of small periplasmic proteins.
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Interaction between exopolysaccharides fronbactobacillus rhamnosusGG and Candida
species

C.N.ALLoNsIust, D. VANDENHEUVEL?, I. CLAESY, P.DELPUTTE? AND S.LEBEER

luniversity of Antwerp, Department of Bioscience iBegring, Research Group
Environmental Ecology and Applied Microbiology, @nenborgerlaan 171, B-2020 Antwerp;
2University of Antwerp, Department of Biomedicale®cies, Laboratory of Microbiology,
Parasitology and Hygiene, Universiteitsplein 1, &2 Wilrijk

The health-promoting properties of probiotics can ditributed to different mechanisms,
including antipathogenic activities. The exact ncales conferring these activities remain
largely unknown. We aim to unravel the role of tlomg, galactose-rich extracellular
polysaccharides (EPS) of the model probiotic stkaictobacillus rhamnosusG (LGG) in its
antipathogenic capacity agair@sandidaspecies

The effect of LGG wild-type on the growth and adbego epithelial cells o€. albicanswas
compared to the effects of its isogenic EPS mudat isolated EPS. Well-diffusion assays,
spot assays, time-course analysis experiments ytthhinduction assays were performed to
assess the direct antipathogenic activity. Indiractipathogenic effects were studied by
competition, displacement and exclusion assaystiwélvaginal epithelial cell line VK2/EGE?7.

We found that LGG could inhibf. albicansgrowth and hyphal formation, but no differences
with the EPS-deficient mutant were observed. IsoldEPS molecules from LGG could not
inhibit fungal growth, but were able to prolong thg phase of. albicans’sgrowth. The EPS
was also able to reduce hyphal formatiorCofalbicans Next, we investigated the effect of
LGG and the isogenic EPS mutant on adhesidh albicanso VK2/E6E7 monolayers. While
LGG wild-type was able the reduce the adhesionoimpetition assays with approximately
50%, no effect for the EPS mutant was observe@xttusion and displacement assays, the
effects of LGG and EPS mutant were also similathweductions between 25% and 35%.
However, the isolated EPS molecules from LGG cal&b reduce adhesion with 30% in
competition assays.

Taken together, these data suggest that LGG amsbltged EPS have potential as antifungal
strategy againgt. albicans
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Orthogonal gene expression: creating 3 promoter lifaries linked to different sigma
factors which are orthogonal between each other angbwards the host

|. BERVOETS, M. VAN BREMPT2, M. DE MEY2 AND D. CHARLIER?

!Research group of Microbiology, Vrije UniversitBitussel, Belgium antCentre of Industrial
Biotechnology and Biocatalysis, Universiteit Gésg)gium

Technological advances in synthetic biology, systéilogy, and metabolic engineering have
boosted applications of industrial biotechnologydn increasing number of complex and high
added-value molecules. In general, the transfendfi-gene or poorly understood heterologous
pathways into the production host leads to imbaandue to lack of adequate regulatory
mechanisms. Hence, fine-tuning expression of symhgathways in specific conditions is
mandatory together with the decoupling of hosteayst

Here we develop an orthogonal expression systeasaherichia colwith three heterologous
sigma factors that function orthogonal between eattier and towards the host organism.
Furthermore, for each of these sigma factors, mpter library will be created that retains this
orthogonal feature.

First, several sigma factors originating fr@acillus subtilisvere testedor their orthogonality

in E. colion the level of promoter recognition, by using d-fleorescent reporter system.
Secondly, the potential of sigma factors, and msttrereof, fronB. subtilisto work together
with theE. colicore RNA polymerase was tested. This was accohgaliby expressing these
proteins together with their promoters; three didtpromoters for each factor. Subsequently,
cross talk between the heterologous sigma factacs the promoters was evaluated by
examining all combinations. Based on the resulsetineterologous sigma factors with one of
their respective promoters were chosen for furthank. For each of these factors a promoter
library will be generated that remains orthogowalards the host and towards the alternative
sigma factors. The promoter libraries will be atéal by randomising part of the promoter, one
strategy will be to randomise regions of 5 nucldegithroughout the promoter while the second
strategy will be randomisation of the complete éinlsequence. Subsequently the promoter
strengths will be measured through sequential reusfdfluorescent-activated cell sorting
(FACS) to result in a set of orthogonal promotensdach sigma factor, covering a range of
different strengths.

The use of these different orthogonal sigma factorsbined with a range of promoter strengths
for each factor offers the opportunity to fine-tumeression of different genes in heterologous
pathways.
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Physiology ofCupriavidus metallidurangCH34 in the presence of basalt, a lunar-like rock,
on Earth and in Space

B. ByLoos!? |. CoNINXt, O. VAN HOEY3, N. NIcHOLSON, V. ILYIN®, R. VAN HouDT?, C.
COCKELL* N. BOON? AND N. LEYS!

Microbiology Unit, Belgian Nuclear Research Cent&GKsCEN, Mol, Belgiu?Center of
Microbial Ecology and Technology, University of @heGhent, Belgium?Research in
Dosimetric Applications, Belgian Nuclear Researante, SCKeCEN, Mol, BelgiumiUK
Centre for Astrobiology, School of Physics and &wsbtmy, University of Edinburgh,
Edinburgh, United Kingdom antinstitute of Medical and Biological Problems of Rias
Academy of Sciences (IMBP RAS), Moscow, Russia

Microbe-mineral interactions, which have been ayeapplied on Earth, have also become of
interest for space exploration as microorganisnusdcbiomine elements from extra-terrestrial

materials which could be used in life-support. Thenes this research is aimed to identify the
interaction of bacteria with basalt, a volcanicduiike analogue and look at the impact of
micro-gravity and space radiation on these intevast

The physiology and interaction of the soil bacteriGupriavidus metalliduran€H34 in the
presence of basalt was analyzed trough growthamvilval experiments. Survival of CH34 was
monitored, with and without basalt, in mineral watafter 3 months, cell physiology was
analyzed (by flow cytometry), as well as cultivilil element release and biofilm formation
(by scanning electron microscopy). To study theuarice of micro-gravity on these
interactions the survival setup was also sendlag#@experiment onboard the Russian FOTON
M4 capsule, launched in July 2014. For growth,scekre grown in medium with and without
essential elements in the presence and absenesalt bnd followed up with flow cytometry,
plate counting and OD measurements.

CH34 cells survived relatively well in mineral wai@ ambient conditions for 3 months on
ground. Storage in mineral water did have a sigaift impact on cell physiology and energy
status: 61% of cells of the stored cell suspensi@uslost their cell membrane potential and
only 7% were still active. These stored cells @gotained less ATP and more PHB, compared
to the cells at the start. These changes impacitiéigtability as viable cell counts dropped one
log indicating a transition into a more 'dormarttits. Both basalt and flight conditions
counteract some of these effects and cells intbggnce of basalt exposed to flight conditions
showed less changes in physiology, with only 2%hef cells which lost its cell membrane
potential and 34% of the cells which were stilivaeteading to a higher cultivability. Microbe-
mineral interaction and biofilm formation were $iity influenced by spaceflight as less biofilm
was present on the basalt from the flight cond#idfor the growth experiments, it was seen
that CH34 was able to grow in the presence of basal basalt could be a source for essential
elements supporting its growth. In contrast, resoltitained in another setup (different type of
basalt,...) showed significant growth limitation oHB4 in these conditions and additional
growth experiments will be performed to look at thgpact of different kinds of basalt and
setups on growth.
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In vitro adhesion of oral bacteria to mucosal niche of thatestine is impacted by specific
food components

M. CALATAYUD, E. HERNANDEZ-SANABRIA, A. Rizky FERDINA, N. BOON AND T. VAN DE
WIELE

Center for Microbial Ecology and Technology (CMEGhent University, Coupure Links 653,
9000 Ghent, Belgium

The oral cavity is the main gateway to the humadyb@otentially impacting the gut
communities due to microbial transfer. The alimenteolus, composed by chewed food mixed
with saliva, arrives in the stomach and intestiredt, undergoing harsh conditions. As a result,
diet-associated microbes or oral commensals mayein€e the diversity of microbial lineages
in the gut. Previous findings suggest that the stiga of saliva containing large loads of
bacteria can influence the microbial ecosystentaersmall intestinal.

Food is a key modulator of the human gut microbiohewever, little is known about the
interplay between food, oral bacteria and hostsTiesearch evaluated the effect of food
components (oil, meat and sugar) in the survivakaf bacteria after mouth, stomach and small
intestine digestion. Further, the effect of foodbarcterial adhesion to the mucosal surface of
the small intestine was evaluated.

We developed anin vitro setup resembling the bacterial transit through thmper
gastrointestinal tract and small intestine. Fourtepecies representing the oral bacterial
community underwent a standardized statigitro digestion in absence or presence of meat,
oil or sugar. Controls without oral bacteria wets rsimultaneously. Samples from oral,
stomach and small intestine digestions were oldafoe each treatment, diluted in filter
sterilized water and stained for live/death celirmtoby flow cytometry.

A co-culture of Caco-2 and HT29-MTX cell lines ipeoportion of 90/10 was used to simulate
the small intestine, as previously descriSedluid from the small intestinal digestion was
diluted in MEM to 10 live bacteria/ml and added to the cell monolaydter 48 hours of
incubation, the medium was removed and cell momrkawere washed twice with PBS. The
mucus and mucus-adhered bacteria were obtaineddmetylcysteine treatmehtThe cellular
layer was trypsinzed and vortexed 1 min. Viabletlldxacteria were quantified in mucus and
cellular samples as described before.

In fasted state, the number of live bacteria aff@stric and small intestinal digestion was
reduced from 7.6 to 6.7 and 5 log units, respelstivEhe presence of meat after gastric and
small intestinal digestion increased the numbevialble bacterial cells to ~ 7 log units (p <
0.001), while oil and sugar did not affect bactesiarvival as compared when food was not
provided (control).

The adhesion of bacteria to the small intestineasalcsurface was significantly increased by
the presence of meat (1.88.06 log units) compared with the control conatt{@.3MO0.04 log
units, p < 0.001).

These results show the relevance of consideringgdstrointestinal tract as a continuum
without compartmentalizing different segments aependent elements. In addition, the food
interaction with oral microbiota could affect thergval and adhesion to the small intestine,
thus interplaying with resident microbiome in distsies. Further research is being performed
to evaluate the host-microbiome interaction at smtdstinal level and the possible effects on
health or disease conditions.

1 ARIMATSU, K. ET AL. SCI REP-UK 4, DOI:ARTN 4828.0.1038/SREP04828 (2014).

2 VAN NEVEL, ET AL. JOURNAL OF MICROBIOLOGICAL MHHODS 94, 73-76 (2013).

3 CALATAYUD, M., ET AL. CHEMICAL RESEARCH IN TOXI®LOGY 25, 2654-2662, (2012).

4 MAHLER, G. J., ET AL.. THE JOURNAL OF NUTRITIONABIOCHEMISTRY 20, 494-502 (2009).



The BCCM/ULC collection to conserve the biodiversi and explore the applied potential
of Polar cyanobacteria
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CORNET, D. BAURAIN' AND A. WILMOTTE?
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Scientific Institute of Public Health, Brussels|diem; “BCCM/ULC cyanobacteria collection,
Centre for Protein Engineering, University of Lig¢gkiége, Belgium;>BCCM/MUCL
environmental and applied mycology, Université oatjue de Louvain, Croix du Sud 2,
Louvain-la-Neuve, Belgiunfinstitute for Bioscience & Biotechnology ResearcHBBR,
Rockville, USA /Phylogenomics of eukaryotes, Department of Lifereis, University of
Liege, 4000 Liege, Belgium

In the Polar Regions, Cyanobacteria represent k@yapy producers and are the main drivers of the
food webs in a wide range of aquatic to terrestraitats. For example, they build benthic micrbbia
mats in lakes and soil crusts in terrestrial bie®prhey may present interesting features to seirviv
freeze/thaw cycles, seasonally contrasted liglgnsities, high UV radiations, dessication and other
stresses.

The BCCM/ULC public collection funded by the Belgi&cience Policy Office since 2011 aims to
gather a representative portion of the polar cyaotdial diversity with different ecological origin
(limnetic mats, soil crusts, cryoconites, endoliths It makes it available for researchers to sttiy
taxonomy, evolution, adaptations to harsh enviramtaleonditions, and genomic make-up. It presently
includes 226 cyanobacterial strains, with 119 beimg Antarctic origin (catalogue:
http://bccm.belspo.be/catalogues/ulc-cataloguecspafn ISO 9001 certificate was obtained for the
public deposition and distribution of strains, aatpof the multi-site certification for the BCCM
consortium.

The morphological identification shows that theasts belong to the orders Synechococcales,
Oscillatoriales, Pleurocapsales, Chroococcidiopastdaand Nostocales. The 16S rRNA and ITS
sequences of the strains are being characterizad.réults show that the Antarctic strains are
positioned into 25 OTUs (sequences with > 97,5% MASA similarity), and thus, represent a quite
large diversity.

In addition, cyanobacteria are known to produceédewange of secondary metabolites (e.g. alkaloids,
cyclic and linear peptides, polyketides) with bitbae potential. Among these bioactive metabolites,
some display antibiotic, anticancer or antifungéieas. In collaboration with the BCCM/IHEM
collection of biomedical fungi, a screening of cghacterial strains from BCCM/ULC was performed
in order to discover potential new antifungal drubise analysis of a first set of methanol extrés

15 different strains put in evidence the antifuregzlvity of aPhormidium priestleyisolate. The latter
remains active up to 0.5% (v/v) of fungal culturelavas able to inhibit the growth of various fungal
species amon@andida CryptococcusAspergillus andPenicillium The raw extract was subjected to
HPLC and a fraction containing the active moleowks obtained. This molecule appeared to be a
thermostable hydrophobic compound. Moreover,vitro toxicological analyses suggest that the
compound has a general cytotoxic effect that cbalthhibited by the mammalian metabolism. Further
analyses are needed to identify the molecule argetermine if it could be a candidate for a new
antifungal drug.

In summary, the BCCM/ULC public collection servesaaBiological Resource Centre to consesxe
situand document the biodiversity of polar cyanoba&ias well as a repository for discovery of novel
bioactive compounds.
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Fishing up rare bacterial proteomes using SWATH-MS in synthetic microbial
communities

M. BERAUD!, G. GAMBARRESI}, D. GLLAN 1 AND R. WATTIEZ?
1Service de protéomique et de microbiologie, Unit@ide Mons, Belgique

Within ecosystems, rare bacteria could be a regasf/genes and functions helping community
survival. However functional description of rarectsia within complex communities using
omics methods remains a challenge.

During the present research, we designed a syot@etpecies community based on a marine
community observed in muddy sediments. This comtguwas cultivated in a medium
simulating marine conditions and stressed using @i mM. DNA and proteins were then
extracted after 28 days to assess taxonomical amctibnal biodiversity of the community
using Quantitative-PCR and proteomics (data-deperide-MS/MS; DDA-MS) respectively.
The DDA-MS approach failed to catch the proteome rfmst of the rare species since
Pseudomonas putidaas dominant (more than 60 % as DNA equivalent).

We then used another approach termed SWATH aciguisinethod (Data-Independent
Acquisition-MS) to analyse the proteome of the camiy. Using SWATH-MS, we
successfully fished up the proteins from rare brécia the synthetic community. The number
of proteins observed for low abundance speciestwasimes more abundant when compared
with the DDA-MS approach. The global quantificatewturacy was also increased. As a result,
we were able to conclude on the effect of metalsaom species in the synthetic community.

SWATH-MS represents a major breakthrough in thkel fe# functional microbiology. It is a
promising technique to reach the full functionasclgption of a community.
Acknowledgements
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Leaf Nodule Symbiosis: Endophytes as obligate syndits
A. CARLIER
Laboratory of Microbiology, Ghent University, GheBelgium

Bacteria of the genuBurkholderiaestablish an intimate symbiosis with plant speciethe
Rubiaceaeand Primulaceaefamilies. The bacteria are contained within sgexgd galls or
nodules within the leaves. Because the plants ¢atewelop beyond the seedling stage without
their leaf nodule bacteria, the symbiosis is widetyisidered obligatory. We sequenced the
genomes of leaf nodule symbiontsRiibiaceaeandPrimulaceaespecies to gain insight into
the nature of the symbiosis. The genomes oBilméholderialeaf nodule bacteria are heavily
eroded with an abundance of IS elements and pseandsgsimilar to many obligate mutualistic
or parasitic bacteria. Comparative genomic analysesaled that secondary metabolism is a
key to the symbiosis, with symbionts secreting @ and insecticidal peptides or cyclitol
compounds. Interestingly, genes coding for thelmgis of kirkamide, an insecticidal cyclitol
produced by symbionts &tubiaceaespecies, show evidence of recent, intra-cladezbotal
gene transfer. This indicates that substantial gewe can still occur at the early stages
following host-restriction in leaf nodule symbiosés contrast to animal/bacteria obligate
symbioses. Phylogenetic analyses suggest thashatshing events and plasmid conjugative
transfers could have promoted these HGT. Genonatysis of leaf nodule symbionts gives,
for the first time, new insights in the genome etioin of obligate symbionts in their early
stages of the association with plants.
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Trigger Enzyme PepA of E. coli, a transcriptional repressor that generates posive
supercoiling

D. CHARLIERY, M. NADAL 2 AND P.NGUYEN LE MINH?

! Research group of Microbiology, Vrije Universit&itussel, Pleinlaan 2, B-1050 Brussels,
Belgium and 2nstitut de Génétique et Microbiologie, Universif@aris-Sud, Centre
Universitaire d’Orsay, F-91405, Orsay Cedex, France

HexamericE. coli Leucine-aminopeptidase A (PepA) is a trigger enzy{@OMMICHAU
AND STULKE, 2008) endowed with catalytic activitpd DNA-binding properties prominent
in the resolution of ColE1 and pSC101 plasmid rmatis (Aléret al, 1997) and transcriptional
regulation of thecarAB operon, encoding the unique carbamoylphosphatihas@a ofE. coli
(CHARLIER et al, 1995). Previous studies by DNase | footprintingd atomic force
microscopy (AFM) had both indicated a pronouncefbiheation of thecarAB control region
upon PepA binding, suggestive of DNA wrapping (CHAER et al., 1995, NGUYEN LE
MINH et al, 2009). On the basis of this observation andiptesvwork, PepA was believed to
play a major, although merely architectural rolehe formation of the synaptic complexes
involved in site-specific DNA recombination andline elaboration of a higher order regulatory
proteincarP1 DNA complex.

Here we use single-rouma vitro transcription and DNA topology assays to furtheravel the
molecular mechanism of PepA-mediated regulation.

Thein vitro transcription assays performed with supercoiletplate and purified components
demonstrate that PepA is a repressor in its ownt,righich specifically inhibits transcription
initiation at carP1. Furthermore, DNA topology studies performedaatificial DNA mini-
circles by means of various topoisomerases witterdiht substrate specificities demonstrate
that PepA binding induces positive supercoilinguclstopological changes may serve as a
regulatory mechanism that allows swifter responsé @aulti-layered control of promoter
activity in concert with other regulatory comporsekhown to be involved in the control of
carP1.
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Protection against influenza A virus and bacteria o-infection by M2e universal flu
vaccine
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Co-infection withStreptococcus pneumoniae Staphylococcus aureuss a frequent disease-
exacerbating event during seasonal and pandentien#a. Influenza can facilitate infection
with these bacteria by different mechanisms. Tleegfve hypothesized that influenza vaccine
use can reduce the incidence of so called secomdaterial pneumonia. However, influenza
vaccine efficacy is not normally evaluated for sachoutcome. Our lab developed a universal
influenza A vaccine based on the extracellular dano matrix protein 2 (M2e). Here we
assessed the potential cross-protection, usingusemmodel, of M2e immunization against co-
infection withStaphylococcus aureus

Female BALB/c mice were immunized twice intrapargally with recombinantly produced
M2e-virus-like particles (M2e-VLPs) or control VLR&nNe. Vaccinated mice were challenged
with a sublethal dose of PR8 (H1N1) influenza vifoifowed byS. aureusnoculation seven
days later. Mice that were infected only with PR&Is orS. aureusvere included as control
groups. Mice were monitored for 22 days post vatallenge for mortality and morbidity.
Seroconversion was monitored by ELISA, virus anctdxgal titers were measured in the lungs
by plaque assay and plating out on semi-solid meespectively. Flow cytometry was used to
determine T cell responses in the lungs and spleen.

Vaccination of mice with M2e-VLPs resulted in tikeluction of M2e-specific serum IgG, and
was associated with strongly reduced morbidity aradtality after influenz&s. aureusco-
infection. M2e-immunized mice also had reducedsvand bacterial loads in the lungs. IFN
producing cells were elevated in the M2e-VLPs imimed group compared to control. Mice
infected only with bacteria had higher percentagfe$ helper 17 cells than influenza virus-
S.aureugo-infected mice, suggesting that influenza vinfection dampens this type of T cell
response, which is important for bacterial cleaganc

In summary, we showed that vaccination with M2e-¥Liversal vaccine protects against
disease and inflammation in an influenza virus-&aatco-infection model. To our knowledge,
this is the first time that protection by an M2ezeime is assessed in a dual influenza-bacteria
challenge model.
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Functional characterization of S. pneumoniaeggalU knockout strains: Could the enzyme
UDPG:PP be a novel antimicrobial target?
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Streptococcus pneumonias been recognized as one of the major bacteyealts of several
infectious mucosal and invasive diseases, suchrameinity acquired pneumonia, otitis media
and meningitis. Despite available antibiotic treatns, there is a significant mortality from
pneumococcal infections, with rates approaching #9%usceptible hosts (WHO Publication,
2012). The most important virulence factor&f pneumoniagés its polysaccharide capsule,
which prevents opsonization by complement factadbesion and macrophage phagocytosis
(GENO et al., 2015). The enzyme UTP-glucose-1-phatspuridylyltransferase (UDPG:PP) is
encoded by theadU gene and catalyzes the formation of uridine diphase glucose (UDP-
Glc) from glucose 1-phosphate (Glc-1P). UDP-Glthis substrate for the synthesis of UDP-
glucuronic acid, and is also required for the icvewversion of galactose and glucose by way of
the Leloir pathway, making it a key component ia biosynthetic pathway of pneumococcal
capsular polysaccharides (FREY, 1996, MOLLERACHlet 1998). Also in other bacterial
species UDPG:PP has a relevant role in virulerioegdJDP-GIc is the main glucosyl donor
in lipopolysaccharide and capsule biosynthesis. GIBP is widely distributed among animals,
plants and other microorganisms but the eukarydiddG:PPs are evolutionary completely
unrelated to their prokaryotic counterparts (FLORBBZ et al., 1997). Therefore, UDPG:PP
might be a valuable novel target in fighting baietiediseases.

In this study, several characteristics of 5 diffédrpneumococcajalU knockout strains and
their non-mutated parent strains were evaluatadtlyi planktonic and biofilm growth was
studied. There was no difference in planktonic dlowetween parent strains and their
respective knockouts, but there were some sigmifideéferences in biofilm formation. Because
adhesion is the first step towards biofilm formati@nd pathogenesis, the adhesion to A549
lung epithelial cells was tested. Also, adhesioRfN246.7 macrophages and macrophage
phagocytosis was studied. Our results show that ikean influence of thgalU gene product,
since deletion of the gene makes the bacteria manege to phagocytosis and increases their
adhesion to both epithelial cells and macrophagemost cases. These data give a first
indication that UDPG:PP is involved in pathogenesid thus might be a novel antimicrobial
target, but more experiments are needed.
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Heavy metal accumulation shaped presence and potégitactivity of sediment bacteria
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Heavy metal contamination of soils and sedimentsstitutes a serious issue because of
biotoxicity and bioaccumulation. Recent methodatagimprovement of 16S rRNA profiling
has improved analytical accuracy and revealed heestgls as drivers of microbial community
structure. For the present study, metal-contamihaibeer sediments sampled nearby the
MetalEurop foundry (Northern France) were compat@dunpolluted sediments collected
upstream (Férin). The MetalEurop foundry rejecteainty zinc, copper, cadmium and lead
directly in the air and the river during a centUDNA and RNA were extracted from sediments
and cDNA was synthetized. DNA and cDNA were subsritb lllumina® MiSeq® sequencing
(2x250 bp). Results show that 70% of the bactegatls (DNA and cDNA) were common
between the control and the contaminated sedim&his.can be explained by the constant
influx of bacteria from the upstream river. Howeveontaminated sediment harboured a
significantly different potentially active commupiRNA signal). Moreover, while the amount
of extracted DNA was lower in contaminated sedirsgthte richness and Chao-1 indexes were
more elevated when compared to Férin. These resudigest that constant input of bacteria is
complemented with metal selection uncovering adeoapectrum of the community. Bacterial
tolerance ranges were characterized using the memoiogical concept of Functional
Response Group by clustering OTUs based on théir¢dDNA abundance patterns, revealing
6 groups that highlight the taxonomic richnesshef ¢contaminated sediments.



FF

The microbiota of the upper respiratory tract: potential of niche-specific isolates as
probiotic

|. DE BOECK!, I. J. J. CAES', D. VANDENHEUVEL!, S. WUYTS!, E. CERLEMANS!, S.
WITTOUCK?!, O. VANDERVEKEN?3AND S. LEBEER

tuniversity of Antwerp, Department of BioscienceiBegring, Research group Environmental
Ecology and Applied Microbiology, Antwerp, Belgiufliniversity of Antwerp, Faculty of
Medicine and Health sciences, translational neui@sces, Antwerp, Belgium;Antwerp
University Hospital, ENT, Head and Neck Surgery &ummunication disorders, Edegem,
Belgium

Upper respiratory tract infections (URTI) have gananpact on public health and account for
half of all prescribed antibiotics in many coungri@dntibiotics have a large impact on the global
issue of antibiotic resistance, and also disturbrmsmal microbiota that plays an important
role for human health. Despite the high use oftamtics, the pathogenic role for bacteria in
several URT diseases remains unclear. The curretgratanding indicates that URT diseases
are often polymicrobial whereby the healthy URT moiiota is disturbed. To better elucidate
the contribution of the microbiota in URT disease®l to design more targeted microbial
approaches, a better understanding of the composénd diversity of the ‘healthy URT
microbiota’ is necessary.

In this study, MiSeq (lllumina) 168RNAgene amplicon sequencing is used to charactémize t
URT microbiome of subjects without URT symptomsaltiey URT). In addition, selective
cultivation methods are used to isolate beneficimrobes from the nasopharynx of healthy
individuals and explore their potential as URT potibs.

The nose and nasopharynx of URT-healthy subjectsveth to be often dominated by
opportunistic pathogens, such&taphylococcuspecies. The fact that opportunistic pathogens
can also be dominant in healthy subjects indicitesimportance of host- and microbiome
factors in preventing these potential pathogersatse disease. To identify such microbiome
factors, we cultivated beneficial microbes from trealthy URT. Currently, 8actobacillus
isolates are screened for their potential as URdbiptics. Our results show that all isolates
show antipathogenic effects agaisaphylococcus aureuan opportunistic pathogen often
associated with URTI. Furthermore, adhesion assaiisCalu3 (epithelial cells, ATCEHTB-
55™) cells show that these isolates are able to kirttdse airway epithelial cells to different
extent. Increased adherence can be postulatedrease their potential to interact with the host
and exert probiotic effects. Screening of the imomodulatory effects of the isolates is
currently going on. In conclusion, we isolated W& microbes from the healthy URT which
show potential to be used as URT probiotics.
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The lactate racemase nickel pincer complex
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sLactate racemase (Lar) catalyze the inversiontefeschemistry of lactate, giving the
organism the ability to use or produce both isonflerend D-lactate) indifferently.actic acid
racemization is involved in lactate metabolism eeliwall assembly of many microorganisms.
We show that the racemase is a nickel-dependentenwyth a novel / fold which requires
three accessory proteins (LarB, LarC, and LarE)téoactivation: Lar requires nickel, but the
nickel-binding site and the role of the accesswootgns remain enigmatic.

We combined mass spectrometry and x-ray crystalfagy to show that Lar froractobacillus
plantarum possesses an organometallic nickel-containingtipetis group. A nicotinic acid
mononucleotide derivative is tethered to Lys184 torchs a tridentate pincer complex that
coordinates nickel through one metal-carbon and mwetal-sulfur bonds, with His200 as
another ligand. Although similar complexes havenbpeeviously synthesized, there was no
prior evidence for the existence of pincer cofaciarenzymes.

Figure 1. Structure of the lactate racemase cafactioe pyridinium-3-thioamide-5-
thiocarboxylic acid mononucleotide Ni pincer.

Synthesis of the enzyme-bound cofactor require8LaarC, and LarE which are widely
distributed in microorganisms. The functions of Hueessory proteins are unknown, but the
LarB C-terminus resembles PurE carboxylase/mutaaeC binds Ni and could act in Ni
delivery or storage, and LarE is a putative ATRizitig enzyme of the PP-loop superfamily.
Here we show that LarB carboxylates the pyridiniimg of nicotinic acid adenine dinucleotide
(NaAD) and cleaves the phosphoanhydride bond &asel AMP. The resulting biscarboxylic
acid intermediate is transformed into a bisthiooagfic acid species by two single-turnover
reactions in which sacrificial desulfurization ofilE converts its conserved Cysl176 into
dehydroalanine. Our results identify a new metahmithway from NaAD using unprecedented
carboxylase and sulfur transferase reactions to tbe organic component of the (SCS)Ni(ll)
pincer cofactor of LarA. Ispecies wherlarA is absent, this pathway could be used to generate
a pincer complex in other enzymes.
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Seeking for novel "microbials"with industrial potential via the high throughput isolation
platform MiCRoP

C.DuUMOLIN AND P.VANDAMME
Laboratory of Microbiology UGent, Universiteit Gelelgium

Microorganisms are the most diverse group of lifespnt on earth and are ubiquitous.
Traditionally this diversity was studied via starglamicrobial plating techniques. The
development of culture independent technologiestded revolution in microbial diversity
insights. It has become clear that in many biolalggamples the majority of microbial cells (up
to 99%) cannot be cultivated under standard laboyatonditions, a phenomenon known as
the “great plate count anomaly”1&.EYy AND KONOPKA, 1985; Davis et al, 2005). This makes
the isolation and cultivation of the “biologicalrédamatter” a topic of great interest, and may
lead to a so-called cultural revolutionkb, 2013). However, standard plating techniques are
not yet fully deployed to reach the maximum divigrgiossible. For example, simply altering
culturing conditions still reveals new microbialveisity (CONNON AND GIOVANNONI, 2002;
JANsseENet al, 2002). The present project aims to develop astdriea proof-of-concept manner
a high-throughput semi-automated, miniaturized waknics pipeline (MICRoP). The
development of this pipeline has been in prograsing several years in the LM-UGent
research group and is centered around a colonyepig. Further de-replication into
operational isolation units (OlUs) of the obtainsdlates is performed via MALDI-TOF MS
and up to 750 isolates can be processed in a sivegd. The obtained OlUs can be further
identified, functionally characterized and preseériag using this pipeline. In a proof of concept
study, 1500 isolates from a highly enriched HOBcteawere de-replicated using numerical
comparison and clustering of MALDI-TOF MS spectiaBioNumerics7 or by means of an in
house developed computational program, MOIDePusyseided a set of 46 unique OlUs. We
now aim to determine the cultivable microbial dsigr in a forest soil sample by analyzing
some 500 isolates from each of >100 different ghoganditions.



Population-level study identifies main gut microbiane covariates
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For the benefit of future clinical studies, it istical to establish what constitutes a "normal”
gut microbiome, if it exists at all. To identify @rcharacterize major microbiome-associated
variables, the Flemish Gut Flora Project (FGFPjiated a large-scale cross-sectional fecal
sampling effort in Flanders, Belgium. FGFP collentprotocols combined rigorous sampling
logistics, including frozen sample collection anoldc chain monitoring, with exhaustive
phenotyping through online questionnaires, standeddanamnesis and health assessment by
general medical practitioners (GPs), and extentleita blood profiling.

Based on microbiome phylogenetic profiling of 110@ividuals through 16S ribosomal RNA
(rRNA) gene amplicon sequencing, sixty-nine clihexad questionnaire-based covariates were
found associated to microbiota compositional vammatDespite differences in study population
and sample analysis, 24 matching covariates warnedfdo be significantly associated with
microbiome composition in the Dutch LifeLines-DEERdy (LLDeep; N = 1135), leading to
an overall replication success rate of 9284. covariates identified correlated with alpha-
diversity measures and individual taxa abundanidesvever, the predictive power of these
linear covariate-based models was limited, as thdy explained 1.50 to 14.74% of genus
abundance variation. This suggests the influencadditional, currently unknown covariates
as well as intrinsic microbial ecological processeash as founder effects, species interactions,
and dynamics. Stool consistency, as measured bassdssed Bristol stool scale (BSS) score,
emerged as the top feature covarying with fecalrebiome composition. Moreover we
confirmed previously reported associations of stomhsistency with microbiota richness,
prevalence of Prevotella-enterotyped samples, Akkkermansiaand Methanobrevibacter
abundances.

Overall, we show that some of the medical condgitargeted by fecal microbiota research
have much smaller microbiome effect sizes than conmynassumed. However, some of the
covariates that we identified (such as BSS and ca#idn) are currently largely ignored and
should be taken into account in future clinicaldsts. The results of this study form a solid
basis for the development of microbiome researcn@mical and diagnostic field.



FH

Characterization of the metabolic profile of river bacterial strains in pure and mixed
cultures
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Even though river and stream waters represent @0I§6% of global freshwater resources,
they are essential for human life and largely ex@tb In a context of diminishing access to
clean resources, there is an increasing necessityaintain water quality by a sustainable
management of water bodies. Microbial communitleg p key role in water purification. They
are primary drivers, with archaea, of biogenic a@atncycles and ecosystem processes.
However these communities remain largely unchariaeid and the link between lotic
bacterial diversity and performance (defined hertha conversion of organic carbon into new
microbial biomass) has not been studied. In ordeurtderstand the diversity-performance
relationship, we built a synthetic community comgubf 20 ‘typical’ freshwater bacterial
species isolated from the Zenne River (Brussellgji@®). The carbon source utilization profile
of each strain was compared in Biolog PhenotypedAirays PM1 and PM2A microplates
that allowed to test 190 C-sources. Although isalain the same culture medium (R2A), all
strains showed different carbon utilization prafil@he (dis)similarity between profiles was
not related to the phylogenetic (dis)similarity weén strains. The lack of functional
redundancy was further illustrated in experimenieng the 20 strains were mixed in even to
very uneven communities and grown in R2B mediumalirconditions, mixed communities
performed better (showed higher final bacterialntass) than pure strains. We will further
analyze the temporal dynamics of individual stramshese mixed communities to identify
possible interspecies relationships.
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Phosphorus removal in aerobic granular sludge proas: Effect of biomass management
on efficiency and bacterial diversity
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Aerobic Granular Sludge (AGS) represents an inneeatrategy to treat wastewater. The
granules are formed by microbial consortia encloses self-produced exopolymeric matrix.
The advantages of this process over activated sladg excellent settling abilities and high
biomass retention. The biological phosphorus rerovaGS reactors is performed by bacteria
known as Polyphosphate Accumulating Organisms (PAO)

In this research, a new methodology of PAO enriaitmveas explored. First, subgroups of
PAO-rich granules were identified by performingg@gonic centrifugation on granular sludge
(density-based separation) combined with quant#gaBCR and 16S amplicon sequencing.
Second, the abundance of these granules was iedrélagough non-segregating microbial
management.

The first granules were observed after 45 days. fohmation of granules coincided with a
sharp decrease of the SVAn important variability in phosphorus removalsa@bserved and
frequent peaks with P concentration higher tham®®L were recorded in the effluent. The
high-throughput sequencing approach revealed #&trRNA gene frequency @andidatus
Accumulibacter, a major PAO in AGS processes, wasidant in dense granules where it
reached 45.1%. A qPCR analysis revealed that graselles contained 6.8 log copies of PAO-
specific 16S rRNA gene per ng of DNA. On the opfmshe lighter granules contained only
4.9 log copies per ng of DNA.

Two different strategies of biomass management \appied. The first strategy involved a
high selective pressure (short settling time) tedefast settling granules. It resulted in a
decrease of the average phosphorus removal t8B8éa. The P content in these granules was
high (102 mg P/g dry suspended solids) which suggdebat the biomass was probably close
to saturation in polyphosphate. The second strategy designed to reduce the selective
pressure before performing a homogeneous purdeddlids. Hence, this procedure removed
not only very slow settling (wash-out with the a#ht) but also fast settling granules (removed
from the settling bed). Quickly after the starttbfs procedure, P removal improved and
stabilized over 90% until the end of the experimdiie P content of the biomass was 84 £+ 5
mg P/g dry suspended solids, which suggested erltethover of PAO biomass. This is likely
to be due to the hold of dense granule seeds ta mot yet fully saturated in polyphosphate.
Overall, this study offers a new approach of biosmasnagement in AGS process.
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Implications on host-pathogen interactions of hostprotein deglycosylation by
Capnocytophaga canimorsus
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Capnocytophaga canimorsus member of the Bacteroidetes phylum, is a dagammmensal
causing rare but extremely severe infections indmsrC. canimorsuss feeding on the sugar
moieties from host N-linked glycoproteins. Protaleglycosylation is achieved by the
glycoprotein deglycosylation (Gpd) complexgfi#zi et al, 2011). This complex is encoded by
a polysaccharide utilization locus (PUL), a hallkmaf Bacteroidetes. The aim of this work was
to understand the implications of deglycosylatiarCo canimorsuteractions with host cells.

We show that our type strai@c5 adheres to epithelial, endothelial and immunescatid
adhesion is mainly mediated by the Gpd compBo&adheres to host membrane glycoproteins
as inhibition of protein glycosylation in HEK293llsded to a decreased adhesion. Removal of
serum, leaving cell glycoproteins as the only fegdsource, increased adhesion. If a
glycoprotein was added to the serum-depleted medadimesion decreased. We conclude that
adhesion to host cells is linked to feeding throtighGpd complex.

Cchfeeds on J774 macrophages membrane glycoproiima { et al, 2008) and is partially
resistant to phagocytosisH® et al, 2009). We show that deglycosylation of J774 rid
impair phagocytosis. Phagocytosis ratio of WT apd @Giutant was similar but bacteria lacking
the Gpd complex adhered less to cells resultirfgwer bacteria taken up. Deglycosylation of
IgG by the streptococcal enzyme EndoS inhibits nppbagocytosis (GLIN et al, 2002).
Opsonizing 1gG bound to WT but not to mutant baatevere deglycosylated but when
incubated with J774 WTCc5 were not more protected. Yet in a simplified model
deglycosylation byCc5 of anti-D IgG prevented the uptake of opsonizeadi blod cells by
THP-1 cells.

In conclusion, the Gpd complex promoted adhesiorhdst cells but deglycosylation of
phagocytes or IgG was not found to be beneficiabfxteria.
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Screening for probiotic bacteria protective againsthronic otitis media with effusion
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Otitis media with effusion (OME) is a common chitdfu disease characterized by
accumulation of fluid in the middle ear space du&ustachian tube dysfunction. When this
condition lasts for more than 3 months and is aateat with hearing loss, surgical treatment
by placement of ventilation tubes may be considdrethese patients, a disequilibrium of the
upper respiratory tract (URT) microbiota with overngth of some pathobionts, i.e. bacteria
that are present in the healthy microbiota, but ¢ha cause disease under certain
circumstances, may contribute to the condition.

We hypothesize that the URT microbiota can be metddito a health-protective state
through inoculation of probiotic bacteria able towy and establish in this niche.

To test this hypothesis, we aim to compare theabiota of the middle ear cavity,
nasopharynx and adenoids of children suffering fobmonic OME and receiving ventilation
tubes, and children without OME scheduled for siyrgieat gives access to the healthy
middle ear space (e.g. cochlear implant recipients)

All samples undergo 16S rRNA gene amplicon sequen@viSeq), which is currently
optimized for these low-biomass and highly muca@ichples. In addition, we will isolate
bacteria from the healthy participants and test fhr@biotic potential again$floraxella
catarrhalis Streptococcus pneumoniaadHaemophilus influenzaghich are commonly
associated with otitis media. Also, our in-houskection of lactic acid bacteria originating
from different habitats is screened against thesegbionts.

The long-term aim of this study is the identificatiand isolation of bacteria protective
against OME and other common URT diseases anddbe@lopment into probiotic food or
medicinal products.
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Characterization of the role of Spa33, a componendf the type 3 secretion system in
Shigella flexneri
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Shigella flexneri,a gram-negative bacterium, is the causative agénhe shigellosis or
bacillary dysentery in humans. Shigellosis is avagive disease of the colonic epithelium
caused by a severe inflammatory reaction and subségnucosal destruction ASSONETT],
2001). The invasion and dissemination in epitha@ls of Shigellais mainly dependent of a
type 3 secretion system (T3SS) which mediates ltveatson of virulence proteins into host
cells (GRNELIS, 2000).

Type 3 secretion apparatus (T3SA) are composdaret imajor parts: an extracellular portion
(the needle), a basal body and a cytoplasmic I&iHbr(g) (BLOCKER, 2001). After cell contact,
proteins (called translocators) are secreted tm f@rpore (translocation pore) in the host cell
membrane (BOCKER, 1999; \EENENDAAL, 2007). This pore serves as a gate for secreted
virulence proteins (called effectors) to gain ascts host cell cytoplasm. The mechanism
underlying T3SS activation by host cell contactsidl misunderstood but implicates the
transmission of a signal from the tip of the neddlehe base, resulting in the secretion of
cytoplasmic protein (MxiC), which serves as anrimé plug before cell contact (BTEAUX,
2009, MARTINEZ-ARGUDO, 2010).

Spa33 (33-kDa) has been identified as an essévialg component oShigellaT3SS since
the spa33mutant ( spa33 is unable to form needle and to secrete any PIOEMORITA-
ISHIHARA, 2006). In the present study, we have identifiecakiernative translation initiation
site (GTG) inside tr@pa33gene (encoding a valine at position 192) leadinthpéoexpression
of a short C-terminal fragment (12-kDa), calleden8pa38. To determine the role of Sp&33
in T3SS, we have mutated the valine 192 (Sp¥33 and found that the resulting strain,
lacking Spa38, does not secrete any proteimsitro. Nevertheless, the introduction of Spa33
in this strain restores secretion of translocatmuts not that of effectors. The blocking of
effectors was shown to be a consequence of thetsmtdefect of MxiC since inactivation of
the mxiC gene in this strain rescues the effectors secre@ur results suggest that Spa33 is
implicated in the signal transmission leading te #ecretion of MxiC. Moreover, we have
shown that MxiC interacts with Spa3&rengthening our model in which Spa33 and MxiC act
together to control the type 3 secretion after ksefitcontact.
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In this project, the potential role of homologolig@amerization on the evolutionary origins of
proteins will be studied by simulating an evoluaoynscenario starting by the duplication of a
gene encoding the D-malate dehydrogenase (DmlA)soherichia coli.We will study the
potential of the system to evolve towards isocitrd¢hydrogenase (IDH) or isopropylmalate
dehydrogenase (IPMDH) activity with the directedleson approach in monogenic and
digenic scenarios in an engineered straib.afoli, B3(HB101 idh::kan(Kri) ipmdh dmlA).
Two catalytic mutant versions of DmIA (D224A and432) are constructed in compatible
vectors and introduced (single vector or both wesgtim the B3 strain which is not able to grow
in a media when only D malate is supplied as satban source. In monogenic system, only
inactive homodimeric DmIA is produced but in digesystem, heterodimers (D248A-D224'A)
with one active site restored due to random asseofdDmIA subunits allow B3 to grow on
D-malate. About 20 % of the proteins form heteraniervivo as depicted from the lysate
activity compared with the wild type DmIA. Purifidteterodimer is 4.5 fold less active4k
0.80s%) and less stable than wild type DmIA. To demonstilae advantage of heteromerization
and chaperone effect, the DmIA mutant library Ww#l produced by error prone PCR and will
be introduced in B3 strain either alone or togethih the wild type and colonies will be
selected for IDH or IPMDH activity. Higher frequgnof clones in digeneic scenario will
support that the heteromerization is favoured &edetis chaperone effect involved to stabilize
the new protein complex. Next, both plasmid andgehad library of DmIA will be introduced
in B3 either alone or both libraries together. We expecting higher frequency of colonies in
digenic scenario referring to the combinatorialateges of oligomerization.
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Discovering the physiological role of small RNAs gxessed inburkholderia cenocepacia
biofilms
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Burkholderia cenocepaciais an opportunistic respiratory pathogen able tdeat
immunocompromised patients including cystic fibsogatients. It is highly transmissible
among the CF community and infection of CF patiemay lead to the development of ‘cepacia
syndrome’, characterized by a rapid decline in ldumgction and often leading to a fatal
necrotizing pneumonia. Infections wih cenocepaciare difficult to treat, which can be due
to the high innate resistance of the bacteria atjaimimicrobial agents and their ability to form
biofilms.

In the present study we identified 60 putative $rR&AIAs expressed iB. cenocepaciatrain
J2315 biofilms by differential RNA sequencing. Werformed gPCR and northern blotting to
confirm the expression and the size of 11 of tleE¥dAS. To investigate the biological role of
one of these, nc35, deletion and overexpressiomamusiivere constructed. We tested biofilm
formation and carbon source utilisation in thesdamis and exposed them to different stress
factors, including oxidative stress and envelopesstand exposed them to different classes of
antimicrobial substances.

No difference in biofilm mass or activity was fouby using techniques such as crystal violet
staining and Cell-Titer blue viability assay, binfdm morphology was different from that of
the wild type. We also exposed planktonic celldifterent classes of antimicrobial substances
to examine whether the sRNA plays a role in restaand membrane stability. The nc35
deletion mutant is more susceptible to ceftazidimeropenem, minocycline and tobramycin.
Sensitivity to oxidative stress was measured byoskg biofilm grown cells to hydrogen
peroxide or sodium hypochlorite; the biofilm of thec35 mutant was found to be more
sensitive to sodium hypochlorite than the wild type

We identified and confirmed the expression of 1A6RNAS inB. cenocepaciatrain J2315.

A different phenotype of thenc35 mutant, compared to the wild type, was obskafeer
exposure to sodium hypochlorite and to antimicriodudstances. Further research will give us
a better insight in the specific role of this SREAd its possible targets.



Fc R-mediated phagocytosis by broadly protective inflanza A virus IgGs
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Worldwide influenza epidemics result in substantrarbidity and the deaths of 250,000 —
500,000 people annually, with the young and eldeyesenting the majority of this mortality.
Vaccination is the most effective method to prevaféction, but influenza vaccines must be
reformulated annually because of antigenic drifd&, the immunogenic glycoprotein to which
the majority of the humoral anti-influenza immuesponse is directed. Neutralizing antibodies
against influenza viruses have traditionally bassught to provide protection by interfering
with virus entry and/or fusion with host cells, atethat can rely solely on antibody variable
region binding to viral spike proteins. Thevivo mechanism of antibody-based inhibition of
virus replication is more complex and involves anty Fab recognition of viral epitopes but
also Fc interactions with the AR system.

We have previously developed a flu vaccine candidaiat is based on the conserved
ectodomain of matrix protein 2 (M2e) of influenzavidus (IAV). We have demonstrated that
influenza M2e-specific IgGs require activating FeglRr protection. In order to understand
Fc R-mediated phagocytosis by broadly protective IAdhmeutralizing 1gGs, we have
developed amn vitro assay in which IAV infected cells or M2-expressemthelial cells can
be phagocytosed by immortalized macrophages ipitegence of M2e specific IgG2a mAbs
or M2e convalescent immune sera from mice. FACS @ntfocal analysis revealed that
phagocytosis of 1AV infected or M2-expressing HEB3d by macrophages is significantly
enhanced in the presence of M2e specific IgG2a mXiii M2e antibodies can initiate
antibody mediated phagocytosis of target cellsdahainfected with different IAV subtypes by
immortalized macrophages. In conclusion, our reglibw that M2e-specific antibodies confer
heterologous protection and act through antibodyeddent cell-mediated phagocytosis.
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Challenges and opportunities in large-scale microbime profiling studies
L. LAHTIY?3 W. M. DEVOS? AND J.RAES®
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Our body is a home for diverse microbial commusitieat have a profound impact on our
physiology and well-being. Whereas the compositeomd function of these microbial

communities have been studied extensively, we lmnhg a limited understanding of the

individuality and temporal dynamics governing thiemplex ecosystem. The available
longitudinal time series remain limited to relativemall numbers of individuals or time points.
Together with the remarkable individual variatibistsets challenges for analysis.

The recent accumulation of large-scale populatioinods is opening new opportunities for
microbiome profiling studies. Combining cross-sewtil observations across large populations
can help to uncover population-level variation teatends beyond the temporal dynamics
within individuals (FAusT et al Curr. Op. Microbiol. 15:56-66, 2015). Hence, kugrale
population cohorts have a key role in understandurgan microbiome assembly and function.
| will discuss recent findings based on the Flem@it Flora Project (VIB/KU Leuven,
Belgium) and the HITChip Atlas of the human inteatimicrobiota (Wageningen University,
The Netherlands). These uniquely large and starmtddata resources for studying the
intestinal microbiota cover altogether over 10,@@@stinal samples across 5000 individuals
and a thousand species-like bacterial phylotypsgether with comprehensive background
information on the research subjects.

The analyses shed new light on the remarkable-intividual variability of the microbial
fingerprints (ALONY et al Science 352:560-564, 2016). In particular, tmelifigs indicate
specific subpopulations within the intestinal mimiaa that exhibit contrasting, stable
configurations of low and high abundance, with agdmns to host physiology and health
(LAHTI et al Nat. Comm. 5:4344, 2014). Such bi-stable sub-canities appear robust to
dietary interventions (O’KEFeet al. Nat. Comm. 6:6342, 2015) and exhibit notablesdlédhces

in their stability and contributions to the overadimmunity composition. Host factors such as
age can, however, affect the resilience of theradtese states and move the system towards a
tipping point of an abrupt switch between the casting states, with potential implications for
microbiome manipulation and personalized treatments

Establishing links between community compositiotgbdity and host health presents a
fundamental challenge for microbiome studies. kcuks the resources, opportunities and
challenges encountered in large-scale microbiomefilipg studies based on recent
collaboration with partners from Belgium (VIB/KU ueen), The Netherlands (Wageningen
University) and Finland (University of Turku & Heaki).



Identification of a new lipoprotein export signal n Gram-negative bacteria.
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Bacteria of the phylum Bacteroidetes, including omensals and opportunistic pathogens,
harbor abundant surface-exposed multi-protein mangrcomplexes (Sus-like systems)
involved in carbohydrate acquisition. These comgdéexhave been mostly linked to
commensalism and in some instances they have eésodhown to play a role in pathogenesis.
Sus-like systems are mainly composed of lipoprst@nchored to the outer membrane and
facing the external milieu. This lipoprotein lo@ation is uncommon in most studied Gram-
negative bacteria while it is widespread in Badtstes. Little is known on how these
complexes assemble and in particular on how lipi@me reach the bacterial surface. Here, by
bioinformatic analyses, we identify a lipoproteixpert signal (LES) at the N-terminus of
surface-exposed lipoproteins of the human pathodesmpnocytophaga canimorsus
corresponding t&-(D/E)2 or Q-A-(D/Ep. We show that, when introduced in sialidase SiaC,
an intracellular lipoprotein, this signal is suifint to target the protein to the cell surface.
Mutational analysis of the LES in this reporterteys showed that the amino acid composition,
the position of the signal sequence and the globatge are critical for lipoprotein surface
transport. These findings were further confirmedh®yanalysis of the LES of mucinase MucG,
a naturally surface exposéil canimorsudipoprotein. Furthermore, we identify a LES in
Bacteroides fragilisand Flavobacterium johnsoniaesurface lipoproteins that allowC.
canimorsussurface protein exposure, thus suggesting thateBadetes share a common new
bacterial lipoprotein export pathway that flipsdgoteins across the outer membrane.
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Molecular characterization of a GntR-like transcription factor involved in heat stress
response inSulfolobus acidocaldarius

L. LEMMENS, E. DE KONING AND E. PEETERS

Department of Bioengineering Sciences, researclugmf Microbiology. Vrije Universiteit
Brussel, Brussels, Belgium

Archaea, commonly referred to as “the third domaiirlife”, are characterized by several
extremophilic species, living for example in hotisgs and salt lakes. However they are also
found in mainstream habitatSulfolobus acidocaldariuis an aerobic hyperthermoacidophilic
crenarchaeon isolated from solfataras, growing nogdty at 78°C and pH 2-3. The
transcriptional machinery @ulfolobuds, as in all Archaea, a simple version of theagydtic
RNA polymerase Il transcription machinery, while tinanscription factors on the contrary are
bacteria-like. The characterization of the modeaadion of transcriptional regulation in this
organism could lead to a better understanding oiaaal physiology and to an extended
transcriptional toolbox for gene expression engimgeof Sulfolobus.Living in a dynamic
ecosystem with certain highly disturbed environrakrdonditions, such as temperature,
Sulfolobuss subjected to high levels of stress. An adeqgeie regulation in response to these
stress conditions is crucial for the microbial éi&s and survival. This work focuses on the
characterization of a GntR-like transcription factencoded bySaci_1851 involved in
regulation of heat shock response.

Saci_1851 belongs to the YtrA subfamily of the GntBnscription factorsSaci_1851is
encoded in an operon with a membrane protein, ast m@acterial members of the YtrA
subfamily, and its promotor region contains the idgp YtrA recognition motif
GTNNNTANNNNNTANNNCA, located 15 bp upstream thertsaription start of the gene.
The Saci_18531encoding gene shows a 34-fold upregulation afteea shock, in which the
temperature was increased from 75°C tot 90°C, asodstrated by gRT-PCR analysis. The
largest difference in expression is observed 5 temafter temperature shift. The Saci_1851
protein was recombinantly purified followed by thealysis ofin vitro protein-DNA binding
with a DNA probe representing the 100-bp upstreaaquence with respect to the operon
encoding its own gene and the membrane proteinnUpe addition of 10 nM to 150 nM
Saci_1851 protein one specific protein-DNA compleas observed. When the protein
concentration was increased up to 250-1000 nM,iptelhon-specific complexes are formed.
An in gel footprint shows protection of a 15 bp sgpalindromic region covering the
transcriptional start.

Based on these results we proposeghat 1851is a transcription factor, possibly involved in
heat shock response, that performs an autoregulatid that regulates a putative membrane
protein, which is possibly involved in the physigical response to heat shock stress.
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Unraveling the contribution of vaginal Lactobacillus species to the vaginal barrier
function and their potential against HSV-2 infection

E. LIEVENS"?® T. VERHOEVEN, L. PERSOONE, S. CLAES?, G. SCHOOFZ, J. VANDERLEYDEN?,
S.LEBEER"®, D. SCHOLS? AND M.I. PETROVA®S
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Department of Bioscience Engineering, Antwerp, iBehg

Although the vaginal microbiota of most healthy weyms dominated blyactobacillusspecies,
the mechanisms by which they contribute to vaghedlith are poorly described. A better
molecular understanding of lactobacilli adaptatiorthe vaginal niche and their role in the
protection against various pathogens could be gealviby studying hodtactobacillusand
Lactobacilluspathogen interactions respectively.

To unravel the role of lactobacilli in the vagifrrier function, their adhesion capacity to and
influence on the immune response of vaginal epah€K2/E6E7 cells was investigated. Their
adhesion showed to be strain-specific and a higlkesidn capacity was correlated with a strong
auto-aggregation phenotype. A pro-inflammatory kiyte response of VK2/EGE7 cells was
induced byL. reuteri RC-14 andL. plantarum CMPG5300 as determined by increased
expression of IL8/TNF and TNF respectively. MoreoveNF induction in VK2/EGE7 cells by
L. plantarumCMPG5300 was confirmed by a dedicated cytokine BE€&y and an upregulated
IL-6 expression was also observed. The role of TLR2his induced cytokine profile is
currently under investigation as well as the cayaai L. plantarumCMPG5300 to induce a
stronger antiviral immune response following vichhllenge. The array results also indicate a
decreased expression of Fas ligand suggesting ardgulation of Fas-induced apoptosis in
VK2/EGET7 cells.

Lactobacilli could also contribute to the vaginarier by (in)directly competing with
pathogens such as herpes simplex virus type 2 (B)SM-he potential co-aggregation of
Lactobacillusand HSV-2, which could prevent binding to VEC, wagestigated by using a
specifically designed infection assay. A significkmwer infection was detected for 3 out of 10
Lactobacillusstrains, which cannot be attributed to lactic aswmluble factors or acidic pH.
However, as flow cytometric analysis could not @ate this co-aggregation, it is hypothesized
that HSV-2 could be captured withiractobacillusauto-aggregates as a result of which the
virus cannot reach its target cells.
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Characterization of the relationship betweerB. abortusand mitochondrial population of
infected macrophages and non-myeloid cells

E. LoBeT:, N. NINANEY, C. DEMAZY L, K. WILLEMART?, P.RENARD?, X. DE BOLLE?, M. RAES!,
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Brucella species are Gram-negative facultative intracalluiacteria responsible for a
worldwide zoonotic disease known as brucelld3isicella once in its host cells, traffics inside

a vacuole called BCVBrucella Containing Vacuole) that is able to interact waveral
components of the endosomal pathway. AfterwaBiscella reaches a “permissive niche”
sharing some properties and markers with the eadaopt reticulum and in which bacteria
multiply massively. This massive replication isse®ible to expose some organelles to stress
or alter their functions during infection.

As the role of mitochondria in innate immune resggors now recognized, we hypothesized
that mitochondria might be affected and/or playla duringBrucellainfection, intracellular
trafficking and/or virulence. To our knowledge, tke&ect of Brucella on mitochondrial
population of infected cells has never been sydieaily studied, but few indirect arguments
do exist to support a putative effectBriuicellaon the organelle such as a transcriptomic study
performed orBrucellainfected RAW264.7 macrophages showing that differeiclear genes
encoding mitochondrial proteins are down-regulatfdr 4 h post-infectio(HE et al, Infect
Immun, 2006) or a proteomic study suggesting thatet is an physical interaction between
BCVs and mitochondriFuGIER et al, PLOS Pathog, 2009).

Among the different mitochondrial features we asaty, we showed that the mitochondrial
morphology is affected in infected cells. Indeed @bserved a strong fragmentation of the
mitochondrial network both in HeLa and RAW264.7isalt 48 hours post-infection.

We are currently studying the effectors of the ehitandrial fission and fusion in those cells to
determine how this fragmentation occurs as wellttes effect of an alteration of the
mitochondrial morphology oBrucellareplication. We are also interested in analysiigatwv
could be the effect of this mitochondrial fragmeiota on host cell physiology during infection
such as their susceptibility to encountered stee@sg. apoptosis inducers).

In conclusion, this work should contribute to atbetinderstanding of the putative crosstalk
that exists betweemrucella infection and mitochondrial function, especiallyrithg its
trafficking in both myeloid and non myeloid celSltogether, the results of this fundamental
research should highlight new molecular mechanisvaved inBrucellainfection.



Actinobacterial population hosted by moonmilk deposs: demystifying the genesis of
these speleothems and their use in traditional medne
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Moonmilk speleothems of limestone caves are maioiyposed of fine calcium carbonate
crystals with different textures ranging from pastyhard. Filamentous actinobacteria are
believed to actively participate in the formatidrtttese carbonate deposits although their real
input in the genesis of moonmilk is difficult totesate which often leads to controversial
hypotheses to explain their origin and the mecmasigbiotic versus abiotic) involved.
Interestingly, ancient medical texts and commonielbek reported that moonmilk had
therapeutical properties, thereby suggesting tlatfilamentous endemic actinobacterial
population might be a source of natural productfulsn treatment of human disease. The
purposes of our work is to investigate the micrbp@pulation hosted by moonmilk deposits
in order to i) understand how they might play arwi the genesis of these speleothems, ii)
identify the active substances present in moonuhggosits which could explain their use in
traditional therapies, and iii) isolate actinobaetérom different moonmilk deposits in order
to identify the compounds with antimicrobial projpes they are able to produce. Overall, the
project aims to unravel the role of actinobactarithe genesis of cave carbonate deposits, and
demystify the therapeutic properties of moonmilkhwihe hope of finding new compounds
active against multi-drug resistant microorganisms.
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Bacterial endotoxins in an urban environment. Are hey modulating our immune
responses?

S.MORETTI AND S.LEBEER
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Our lungs represent one of the largest interfacds/den the human host and the external
environment. Although not visible by the naked ey air is teeming with bacteria. In an
urban environment, bacterial endotoxins (deriveanfthe outer membrane of Gram negative
bacteria) may associate with pollutants such ascpéate matter (PM). This co-stimulation of
our immune system by endotoxins and PM may playeia role in inflammatory respiratory
disease development. In literature, the study ooy ambient endotoxins has very likely been
underestimated due to shortcomings in collectiahgumantification strategies.

Here we present an impinger-based sampling stratdggh is more targeted for microbial
sampling and endotoxin recovery, with a quantifaraimethod (recombinant Factor C assay)
less likely to be influenced by the numerous ofPler components. Subsequently, 87 outdoor
air samples were collected within the city of Antvédrom 11 monitoring sites representing
urban traffic, urban green, and industrial areas. €@mbined approach yielded substantially
higher endotoxin concentrations (ranging from 085EU/n?) than studies applying filter-
based methods. With this increased recovery, wesiinyated the pro-inflammatory capacity of
the samplesn vitro using the human macrophage-like cell line U937nimynitoring gene
expression using RT qPCR. In contrast to urbanrgleeations, urban traffic and industrial
areas showed a heightened and varied immune respiomsIL-8, TNF, and IL-1.
Interestingly, these markers showed similar resg®rier both of the urban green samplings
sites: one located opposite the traffic intensg oh Antwerp, and the other geographically
removed from the city centre and with low trafintansity. This may suggest a possible health
benefit of green areas, even within busy urbansaréarthermore, despite urban traffic and
green areas showing similar endotoxin concentratipositive correlations between endotoxin
concentration and Il-1were observed in the traffic and not the greeatioas. These possible
synergistic effects are currently being investigateith the interaction between endotoxins and
traffic-related transition metals being the keytfsc
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From Reads to Operational Taxonomic Units: an Ensefvle Processing Pipeline for MiSeq
Amplicon Sequencing Data
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The development of high-throughput sequencing teldgies has provided microbial
ecologists with an efficient approach to assesdebat diversity at an unseen depth,
particularly with the recent advances in the lllamiMiSeq sequencing platform. However,
analysing such high-throughput data is posing irigmércomputational challenges, requiring
specialized bioinformatics solutions at differetaiges during the processing pipeline, such as
assembly of paired-end reads, chimera removalection of sequencing errors and clustering
of those sequences into Operational Taxonomic WBitdJs). Individual algorithms grappling
with each of those challenges have been combirtedrarious bioinformatics pipelines, such
as mothur, QIIME, LotuS and USEARCH. Using a setwal-described bacterial mock
communities, state-of-the-art pipelines for lllumiMiSeq amplicon sequencing data are
benchmarked at the level of the amount of sequeratased, computational cost, error rate
and quality of the OTUs. In addition, a new pipelcalled OCToPUS is introduced, which is
making an optimal combination of different algonitt. Noticeable variability is observed
between the different pipelines in respect to tlmitored performance parameters, where in
general the amount of retained reads is found to\ersely proportional to the quality of the
reads. By contrast, OCToPUS achieves the lowest eate, minimum number of spurious
OTUs, and the closest correspondence to the existimmunity, while retaining the uppermost
number of reads when compared to other pipelines.nlewly introduced pipeline translates
lllumina MiSeq amplicon sequencing data into higladity and reliable OTUs, with improved
performance and accuracy compared to the existpalipes.
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Staphylococcus epidermidis adhesionn vitro and in silico approaches
C.NANNAN?Y, T. VANZIELEGHEM?, P.MODRIEY, J.MAHILLON* AND T. CARLETTI?
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Staphylococcus epidermidis now recognized as a leading cause of nosocanfettions
associated to indwelling medical devices such gdants, central venous catheters or artificial
heart valves. Its virulence potential is directhkkd to its abilities to adhere to the surface of
the biomaterial and to form a biofilm. These migabltommunities display a high resistance
capacity against conventional antibiotic treatmeartsl host immune defences so that the
removal and the replacement of the infected desieausually required to treat the infection.

This research aimed to study the adhesio8.d@pidermidisthe first step in the formation of
these infectious biofilms. Two complementary apphes have been developed:ianvitro
flow cell chamber and ain silico model that represents the reality within the flail.c

The adhesion of sibS. epidermidisstrains in the flow cell was studied on a surfate
polydimethylsiloxane (PDMS) that was either uncdaiecoated with tryptic soy broth (TSB),
bovine serum adult 10% or fibrinogen 100mg/ml. Téwults showed that the bacterial adhesion
is promoted on uncoated PDMS compared to the sesfaoated with proteins. Besides, an
increase of the adhering bacteria number was obddrom the inlet to the outlet of the flow
cell, regardless of the strain or the surface used.

The second heading of this research consisted rmo@el development in order to better
understand the dynamics of the bacterial adhesmeruflow conditions. This modelling
process translated the trends of adhesion forSsigpidermidisstrains on the four distinct
surfaces, in terms of two probabilities of adhesimueed, when a bacterium touches the
surface of the flow cell, it can adhere instantarsgpwith a probability of direct adhesion p

or not adhere with a probability k-dn this case, the liquid carries the bacteriumaials the
outlet of the flow cell; this, in turn, gives thadierium another chance to adhere on the surface,
with a probability of rolling adhesion;qp. These parameters have been combined in a reliable
and statistically robust modehich has been validated for the reality experiraynbbserved.
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PREDetector 2.0, online and updated version of therokaryotic Regulatory Elements
Detector tool

A. NAOME?, S.ANDERSSEN, S.JOURDAN?, P. TOCQUIN?, AND S.RIGALI*
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Belgium

Transcription factors (TF) control gene expressigimteracting with DNA sequences - ttis
elements or TF-binding sites (TFBS) — which intexfen positive or negative ways with the
RNA polymerase. The genome-wide distribution maghefcis elements of a TF provides an
estimation of the spectrum - wide or narrow - af targeted processes. At a broader scale,
unveiling thecis-trans regulatory networks is key to understanding théecwdar mechanisms
that control elicitor-dependent and proper spaiogoral gene transcription which could help
understanding the behavior, the developmental arysiplogical capabilities of
microorganisms. Reduced costs associated with gerseguencing projects together with
available collections of known TFBS in specializddtabases made the computational
prediction of regulons prior to any other genomeéeaninvestigation popular in domains related
to system biology.

PREDetector 2.0 is the online version of a softwaireed at identifying putative TFBSs on
bacterial genomes. The philosophy of version 1.@hef software is maintained that is, to
propose a tool where users can freely fix the DNd@tifrscreening parameters, and provide a
statistical means to estimate the reliability @& gnediction. The most remarkable improvement
in this new version resides in the novel functidgahat allows real time modification of the
screening parameters (threshold score, genomionregvestigated, ...) which automatically
updates the list of identified putative TFBSs. Thew version also includes the following
additional options: (i) access to genome sequefroas different databases, (ii) access to
weight matrices from public repositories, (iii) wadization of the predicted hits in their genomic
context, (iv) grouping of hits identified in thensa region, (v) possibility to store the performed
jobs, and (vi) automated result reporting in vasidormats. PREDetector 2.0 is available at
http://predetector.fsc.ulg.ac.be/

Demonstration on how to use our software will begrened on demand.
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Start-up of an acidic-thermophilic anaerobic membraie reactor integrated in the
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Human presence in space is currently limited tolLi Earth Orbit, and the necessary consumables
such as food, water and air are regularly resuppltowever, in long term space missions nutrient,
carbon and water recycling is crucial for life safgp The Micro-Ecological Life Support System
Alternative (MELISSA) project is a research linethg European Space Agency (ESA), which aims to
gain knowledge for the development of regenerdifgesupport systems for long term space missions.
MELISSA provides a model system for the study asdetbpment of a closed life support systems
targeting complete recycling based on the combamibity of different living organisms (GODIA,
2002). MELISSA is a loop-system, comprising fourimeompartments (C1 to C4) and the crew. The
C1 compartment, in which the solid waste is ligegfby thermophilic anaerobic bacteria and which
produces ammonium, volatile fatty acids (VFA’s), £a0d minerals, has proven its potential efficiency.
The robustness of the MELISSA loop relies on matitgral models which can only be implemented
through a deep knowledge of each sub-system (catigpgdehavior, metabolisms, kinetics, inhibition,
etc...). This project aims at a thorough descriptibthe C1 compartment regarding the identification
of the microbial community and its functionalitydeal on metagenomic, metatranscriptomics and
metaproteomics in order to pinpoint several markeascan be used in mathematical modelling and for
control purposes of the C1 system.

In the present work, we introduce the preliminaaguits on the start-up of the C1 compartment. A 25L
anaerobic membrane reactor was operated at theiind@®°C) and acidic conditions (pH 5.5) after
having been inoculated with sludge from the MELiIS®Hot Plant (Universitat Autonoma de
Barcelona) and fed with simulated human waste lf1pérson waste containing non-edible parts of
plants (mimicked by lettuce, red beet and straege$ and toilet paper). After a two week adaption
process, microbial activity in the membrane readtas gradually increased. The latter has been
observed by a solubilization of the supplied orgamiatter and by a gradual increase in the VFA
concentration profile in which, acetate and butya@d are predominant. Due to a high buffering
capacity of the reactor’'s medium, the acidificatimnthe medium, which was expected to indicate
bacterial activity, is masked. This observationiéates that during this first phase of the start-up
process, the bacterial biomass is still low andentone is required to achieve a significant baateri
biomass volume. As the reactor is operated unddicazonditions, which inhibits methanogenesis, no
methane gas was measured in the reactor's head<padme detection of Cfgas in the headspace
was limited due to interference with water but étncentration has been gradually increasing. In
addition to the constant monitoring of the procds®ugh the measurement of physicochemical
parameters such as VFAs and £€amples for DNA, RNA and proteomics from the tstgr period
have been stored and are currently being anal{izesiresults obtained from this analysis will beduse
to identify potential molecular markers in orderdevelop a mathematical model for the predictive
control of the MELISSA loop.
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The vaginal microbiome in bacterial vaginosis and erobic vaginitis
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Like many other niches in and on the human bodyvyginal tract is inhabited by numerous
micro-organisms. In most women, the healthy vagmalobial community is characterized by
a low complexity (i.e. limited number of abundamgesies) and often a dominance of
Lactobacillus species with an apparent protective role. In soneglical conditions, this
community is disturbed, and an increase in aburelahother bacterial families and yeasts and
a decrease in abundance of lactobacilli can beredde An important example is bacterial
vaginosis (BV), a common condition with importantaplications for human reproduction and
quality of life, although not all patients exhikgmptoms. The microbiome in BV, as studied
by both culture and next-generation sequencing (NG haracterized by an overgrowth of
mainly anaerobic bacteria such@ardnerella vaginalis, Prevotellapp.,Atopobium vaginae
and Mobiluncusspecies. In contrast to BV, aerobic vaginitis (Ahgs only been described
fairly recently. This condition is not yet well @gnized. AV and BV show some similar
symptoms, such as a foul-smelling vaginal dischargeare distinct conditions with different
vaginal bacterial communities. The bacterial comityusf AV was —until now- not yet studied
by NGS, but culture and microscopy suggest a deplatf lactobacilli and an increased
presence of Streptococcus agalactiae, Staphylococcus ayrdtdscherichia coli and
Enterococci.

Here, we characterized the vaginal microbiome ofvd2nen, including healthy subjects and
patients suffering from AV, BV o€andidainfection. Three cc of sterile saline was used for
cervicovaginal lavage, after which the fluid wasdidor DNA extraction. The extracted
bacterial DNA was used fdr6S rRNAamplicon sequencing of the V4 region using Illuain
Miseq to determine the bacterial community. Theaot®d data were analysed using the dada2
bioinformatic pipeline. Our results indicate a mdieerse community and an increase in alpha-
diversity compared to the normiaactobacillusdominated microbiota in BV but not in AV.
Furthermore, a distindbardnerellaOTU was found in the BV samples, different frone th
GardnerellaOTU in AV or a normalLactobacillusdominated microbiota. The AV samples
tested so far (n = 10) showed a lot of heteroggneiticating the need to increase sample
numbers. Also, it illustrates the need for completagy approaches including techniques
accounting for absolute numbers of OTUs and liverafies. Ultimately, we hope that more
knowledge about microbiome-specific profiles oftbédtv and BV will help clinicians in the
search for more targeted treatments.
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A correlation between a neogregarine parasite andhe microbial community of
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Bumblebees are important pollinators in tempenatecald regions of the world. They pollinate
a range of wild and agricultural flowering plangd contribute to the plant diversity and
human food supply. Hereby bumblebees provide véduatosystem services.

The characterized gut microbial communities of blalbbes and honeybees have a highly
specialized but species-poor community. These gatelial communities revealed related

functions to nutrition, pathogen defense and imnmasponse, showing their important role in

the host’s health status. To better understandcthest-microbe interactions, the dependency
of the environmental context needs to be considegsgdecially the presence of parasitic
species.

Both the gut and fat body microbial communitiesarhging bumblebee®Bombus terrestris
originating from two locations were analyzed, usihg 16S ribosomal amplicon sequencing
with the lllumina technology. Also the relation tvithe neogregarine parasAgicystis bombi
was exploredA. bombiinfection disturbs the microbial association netyaoas positive
correlations between the Operational Taxonomic$A@TUs) residing in the gut and fat body
increase from 0.18% to 0.69%. Also the OTU ideatifas Arsenophonusp, which has a
location dependent interaction witt bombj is a possible candidate to influence the beelneal
in collaboration withA. bombi
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The ‘cyanobiome’ of Svalbard, High Arctic
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Over the last decades, the Arctic has experiencedraing trend that is nearly twice as high
as the global average, a phenomenon known as GAactiplification’. Milder temperatures
have lead to the decline of snow and ice coveragk lave increased the rates of river
discharge, permafrost thawing and glacier retiidat.impact of warmer temperatures on Arctic
ecosystems is still unclear. Cyanobacteria arekéyeprimary producers in freshwater and
terrestrial Arctic ecosystems, being ubiquitouslyrfd in coastal and inland lakes, meltwater
streams, cryoconite holes and soils. In these gépesimple ecosystems, they are the driver
for numerous ecological functions, such as formiing base of the food web, fixation of
atmospheric nitrogen, carbon sequestration and dd@emaccumulation. For a better
understanding of the impacts of climate change mtidecosystems, baseline knowledge on
cyanobacterial diversity and distribution is crlicldere we investigate, for the first time, the
biogeographic patterns of cyanobacterial commungieross the Svalbard archipelago (High
Arctic, 74—81°N), using 454 pyrosequencing of @rli6S rRNA gene sequences. A total of
72 microbial mats and biocrusts samples were delieérom 8 different locations. After
bioinformatics analyses, 481 cyanobacterial OTUs5% similarity threshold) were obtained.
Pseudanabaenales was the most OTU-rich orderpietidoy Chroococcales, Oscillatoriales,
Nostocales, Synechococcales and Gloeobacteralesm@oity structure at this taxonomic
level was fairly homogeneous across the differecations, and no trend was observed at the
phylotype level as well. These results suggestdipahobacterial communities do not display
any biogeographic pattern within Svalbard. Nevdetd&e when compared to data obtained for
similar Antarctic samples, a clear separation imewnity structure was observed. Arctic
communities had generally higher phylotype richrtbas the Antarctic ones (42 + 22 and 21
+ 11 OTUs, respectively), and multivariate analyskesirly discriminated between the two
Polar Regions. Within Svalbard, a group of 21-33J8Tepresented the ‘core cyanobiome’,
i.e. were found in more than half of the samplé®sE were mainly related to filamentous taxa
such asMicrocoleus Leptolyngbyaand Pseudanabaenabut phylotypes affiliated with the
nitrogen-fixingNostocwere also found. Further phylogenetic and biogapigic analyses are
currently being carried out, in order to give aubatial insights into the global distribution and
potential ecological functions of this Arctic cydmome.
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Lectin-like molecules of Lactobacillus rhamnosus GG inhibit pathogenic biofilm
formation
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Increased antibiotic resistance has catalyzeddebearch on new antibacterial molecules and
alternative strategies, such as the applicatidreogficial bacteria. Since lectin molecules have
unique sugar-recognizing capacities, and pathogensften decorated with sugars that affect
their survival and infectivity, we explored whethéctins from the probiotic strain
Lactobacillus rhramnosuSG have antipathogenic properties.

The genome sequencelofrhamnosu$G was screened for the presence of lectin-likeeprs.

Two genesl.GG_RS0278andLGG_RS02750ncoding for polypeptides with éfterminal
conserved L-type lectin domain were detected amsthdated LIp1 (lectin-like protein 1) and
Llp2. The capacity of LIpl and Llp2 to inhibit bilwh formation of various pathogens was
investigated. Sugar specificity was determined bpHarose beads assays and glycan array
screening.

The isolated lectin domains of LIpl and Llp2 posspsonounced inhibitory activity against
biofilm formation by various pathogens, includindinical Salmonella species and
uropathogeni&. coli,with LIp2 being more active than Llpln addition, sugar binding assays
with LIp1 and LIp2 indicate specificity for complgkycans. Both proteins are also involved in
the adhesion capacity bf rhramnosu$G to gastrointestinal and vaginal epithelial cells

In conclusion, lectins isolated from or expressgdbéneficial lactobacilli could be considered
as promising bio-active ingredients for improvedgtylaxis of urogenital and gastrointestinal
infections.



Cell cycle control of Brucella abortusinside human trophoblast cells and its comparison
to murine macrophages RAW 264. 7
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The intracellulaBrucellapathogens cause a zoonosis named Brucellosisellitioe world. In
previous studies, we have found that nearly 80%hefintracellularB. abortusblock their
growth and their cell cycle at the G1 stage dutivefirst 6 hours post infection (PI) and resume
their growth and replication at 8 hours Pl in Haledls or murine RAW 264.7 macrophages.
ANDERSONet al (1986) showed that trophoblasts of a pregnhant goatained numerous.
abortusat 5 days post-inoculation, demonstrating thaphioblasts are a natural site 8r
abortusproliferation Our results in human trophoblast cell line JEGa&eded that more than
60% of intracellularB. abortusstarted their growth early during infection (2 howWPl),
contrasting with the results of 80% of bacteria #r@ested their growth within HelLa cells or
RAW 264.7 macrophages. Furthermore, a minorityBofabortus started to generate the
daughter cells at 8 hours Pl in JEG-3 cells. Sihealoubling time oB. abortusn rich medium
around 3-3.5 hours, this observation suggest ttetity is severely impaired between 2 and
8 hours Pl in JEG-3 cells. Thus we propose thadlen3EG-3 cells, most &. abortusdisplay

3 stages of growth (instead of 2 stages in HelLbs)cehat are starting growth, then growth
arrest, and later resuming of growth and generati@aughter cells. In addition, initial growth
is correlated with a low proportion of G1 bactendEG-3 cells at 2 h PI, since most of bacteria
display a duplication of chromosome | replicatiargm at early times post-infection. These
data suggest that the coordination between celecyed cellular infection could vary from
macrophages to trophoblasts, which further undeslthe complexity of the infection process.
This suggest that bacterial adaptation to the g¢ethalar niches in macrophages and
trophoblasts is different. The genes requiredH adaptation were investigated using Tn-seq,
a saturating transpositional mutagenesis oBthabortusgenome followed by deep sequencing
to identify transposons insertion sites. By compaiin-seq analysis of the infections between
RAW 264.7 macrophages and trophoblasts JEG-3 aussHPI, we figured out the different
genes required in these two cell types. Most o$¢hgenes are related to cell cycle, purine
biosynthesis or polysaccharide biosynthesis. Sonterasting candidates such p&eC
(histidine kinase/phosphatase predicted to be waebin cell cycle control)wbkF (glycosyl
transferase involved in O-chain synthesmjeA (phosphodiesterase of cyclic-di-GMP, also
predicted to involved in cell cycle control) wereosen for further investigation, in order to
increase our knowledge on the bacterial adaptatmtise infections of different host cells.
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Alkylating stress onBrucella abortusin culture and in infection
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Brucella abortuss responsible for brucellosis in domestic andiwfke bovines. These bacteria
are facultative intracellular pathogens. The tckifig of B. abortushas recently been described
as globally biphasic in HeLa cells and RAW 264.7crophages (BGHELT et al, 2014). The
first stage of the infection, which happens in campents derived from the endocytic
pathway, is usually thought as being particulattgssful for the bacterium. IndedBlucella
encounters acidic pH, starvation, but probably eds@tive oxygen and nitrogen specie9@R

et al, 2009).

The characterization of deletion mutants for geineslved in DNA repair suggested that
Brucella has to face another type of stress inside its telft, namely the alkylating stress,
which mainly results in DNA aberrant methylationdamutations. In particular, thealkB
mutant displays a clear attenuation at 24 h Plehadcells and in RAW 264.7 macrophages.
In order to investigate the occurrence of an alikypstress on bacterial DNA during infection,
a fluorescent reporter system was set up to ptuberesence of this alkylating stress directly
inside host cells, at the single cell level. Thsltis based on the Adaptive Systentofcoli,
well known for its function in sensirg. colialkylated DNA (MELECKI & GRZESIUK, 2014).

A higher activity of the reporter has been obserwethe presence of the alkylating agent
methyl methanesulfonate in culture, and durindfitise stage oBrucellaHeLa cells infection.

To our knowledge, it would be the first time th#tydating stress is directly pointed out as a
stress affecting bacterial survival during infentio



The gut microbiota of bumblebees: a treasure chesif biodiversity and functionality
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There is currently great concern about worldwide 8eclines which may have a detrimental
economic impact and may create an instable ecasy3teese declines are presumably caused
by a combination of climate change, changes ircaljural practices, pesticide and insecticide
use and pathogen spill over from commercial beagdd mitigation strategy should therefore
include the augmentation of nest and hibernatitas sthe reduction of insecticide use and the
direct promotion of bee health.

Bumblebees are important pollinators of many conemaércrops and wild plants. Their gut
microbiota has predominantly been analyzed threugtagenomics studies and consists of few
and very specific bacterial species includiBgodgrassella alyiGilliamella apicola and
Lactobacillus bombicolaThese symbiotic gut bacteria may contribute te bealth by
supporting the digestion of pollen and the detoaiiion of pesticide residues and through
pathogen inhibition.

In our study we aim to isolate, characterize anpl@kthe biotechnological potential of the
bumblebee gut microbiota. An extensive isolatiord arharacterization campaign was
performed to inventorize the cultivable bumblebag bacteria. Their functionality and
potential to improve bumblebee health is being stigated by pathogen inhibition assays, a
pectin degradation assay and whole genome sequeimieg. The present data show that
especially lactic acid bacteria includingactobacillus bombicola Weissella bombi
Fructobacillus fructosusndF. tropeaoliinhibit notorious bee pathogens liRaenibacillus
larvae, Melissococcuglutonius and Crithidia bombi Ultimately, the effects of a set of
potentially probiotic strains on bumblebee healthnaive conditions and after pathogen
exposure will be studied through microcolony exmpemts.
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Measuring the microbial diversity in natural andyeeered environments is important for
ecosystem characterization, ecosystem monitoring laypothesis testing. Although the
conventional assessment through single marker ggrnveys has resulted in major advances,
the complete procedure remains slow (i.e. weekadnths), labour-intensive and susceptible
to multiple sources of laboratory and data procgskias. Growing interest, in highly resolved,
temporal surveys of microbial diversity, necesssgatapid, inexpensive and robust analytical
platforms that require limited computational effort

Here, we demonstrate that sensitive single-cellmeaments of phenotypic attributes, obtained
via flow cytometry, can provide fast (i.e. withinimtes) first-line assessments of microbial
diversity dynamics, without demanding extensive gla@npreparation and downstream data
processing. We developed a data processing pipblatdits bivariate kernel density functions
to phenotypic parameter combinations of an entiseahial community and concatenates them
to a single one-dimensional phenotypic fingerpft.calculating established diversity metrics
from such phenotypic fingerprints, we constructa#ternative interpretation of the microbial
diversity that incorporates distinct phenotypidtsainderlying cell-to-cell heterogeneity (i.e.
morphology and nucleic acid content).

Based on a detailed longitudinal study of a highjamic microbial ecosystem, our approach
delivered temporal alpha diversity profiles thabsgly correlated with the reference diversity,
as estimated by 16S rRNA amplicon sequencing. §thasigly suggests that the distribution of
a limited amount of phenotypic features within acrabial community already provides
sufficient resolving power for the measurementigérsity dynamics at the species level.

We present a fast, robust analysis method for rmong the microbial biodiversity of natural
and engineered ecosystems that correlates well tweéhconventional marker gene surveys
(PROPs2016a, RoPs2016b). Our work has both applied and fundameantglications that
stretch from ecosystem monitoring and studies owrobhial community dynamics, to
supervised sampling strategies. Furthermore, owroagh offers perspectives for the
development of online and in situ monitoring systédor microbial ecosystems.
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Tuberculosis (TB) is still a cause of great concé&itling globally more than 1 million people
annually. The emergence of multi drug resistaiiissrcalls for new treatments. We performed
susceptibility assays using already FDA-approvedyslin combination with vancomycin or
anti-TB drugs. We identified three successful cambons againstMycobacterium
tuberculosis The lipid and protein analyses Mf tuberculosisexposed or not to these drugs
allowed us to better understand the underlying raeisims.
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The effect of members of the cystic fibrosis lung orobiome on the Pseudomonas
aeruginosainduced epithelial immune response
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Pseudomonas aeruginosathe most common pathogen colonizing the lungsysfic fibrosis
(CF) patients. Besidd®. aeruginosaa variety of other microorganisms are presethéenCF
lung. The thick mucus layer covering the lung egitm creates an ideal environment for
polymicrobial biofilm-forming communities. This Hibm mode of growth makes them more
resistant to antibiotic treatment as well as toitheaune system. The inability of the CF lung
to clear microbial communities causes a continugunsulation of the immune system, which
is believed to be driven at least in part By aeruginosa The accumulation of immune
mediators, caused mainly by a sustained neutraghik, along with bacterial virulence factors
eventually leads to irreversible lung damage.

The first goal of this study was to evaluate théhegfial immune response induced by
planktonic or sessilB. aeruginosaells. Secondly, we wanted to investigate howithimune
response is influenced by the presence of othdu@gmicrobiome members.

The production of interleukin-8 (IL-8) by an orgayypic three-dimensional (3-D) lung
epithelial model was evaluated after infection vthaeruginosaiofilms or planktonic cells

by using an IL-8 ELISA test-kit. First, mixed bilsfis were generated frof. aeruginosa

PAOL1 (a laboratory strain) or CF127 (a hyper-biofifiorming CF lung isolate) co-cultured
with five other bacteria commonly found in the CEnds: Staphylococcus aureus
Streptococcus anginosuRothia mucilaginosaAchromobacter xylosoxidarsnd Gemella

haemolysans Quantification ofP. aeruginosain single and polymicrobial biofilms was
performed using flow cytometry and by plating.

Preliminary results show that the IL-8 production 3D lung epithelial cells infected with
sessileP. aeruginosdiffers from that of epithelial cells infected witllanktonic cells. The
latter induced a three times higher IL-8 respofi$eere is no significant difference in the
number ofP. aeruginosaPAOLl cells in single and mixed species biofilms.comtrast,P.
aeruginosaCF127 produced less biofilm when co-cultured vidthmucilaginosabut not when
co-cultured with other species.

We are currently measuring the IL-8 production éD 3ung epithelium in response ®.
aeruginosaco-cultured with other CF lung microbiome members.
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The gut metabolism is a symbiotic, thus evolutignar holonomic system. Its dynamics
depends on more than the collection of distingulstseparable’ cellular and molecular
fractions. In other words, the dynamics of the metabolism is of a systemic character and is
complex because it is analytically non-fractionalded hence non-simulable. However
different experimental and theoretical models neigie and argue the possibility of its
simulability from effective synthesis by a direaverse analysis of molecular and cellular
fractions. Furthermore, based on these synthetienuanities, some studies using artificial
models of the gut metabolism propose assessmeti®adcessibility and bioavailability for
food technology and pharmacology. Here | will shibat even the multi-stability dynamics of
the holonomic gut metabolism depicted by a systénmam-linear differential equations
(dynamical systems) are not sufficient. Moreovevill show that experimental models lack
real representation because they are based oddadhat if a gut system exhibienough of
the behaviors we see in natural gut system, thiceait one must be a natural one. In other
words, such models based on synthetic communitiese#@her scientifically recreative,
scientifically incorrect, or they have links withgrmacological and ‘biotechnological’ ‘patent
seeking’ goalsTo tackle biological realization of tlsymbiotic and holonomic gut metabolism
one ought not to be seeking synthetic implemematad what the relatiorere, but, rather, one
ought to be seeking interpretations of what thati@hsdo.
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Burkholderia cenocepacia a member of thBurkholderia cepaci@omplex (Bcc), a group of

closely related opportunistic pathogens infectingystic fibrosis patients and

immunocompromised individuals. Bcc infections asrydifficult to treat due to the high

innate antimicrobial resistance of this group oftbaa. Biofilm formation has been reported
for many Bcc strains, further contributing to thescalcitrance.

In recent years, an increasing number of small caiing RNAs has been discovered in
prokaryotes. Non-coding RNAs regulate gene expoasgost-transcriptionally, either by
binding to other mRNAs or by binding to proteinsorNcoding RNAs often target regulatory
elements and thus fine-tune the respective regylptocesses. Among the regulatory cascades
influenced by non-coding RNAs are global developtalgorocesses such as biofilm formation.

In Burkholderiaspecies, non-coding RNAs are to date largely uracherised. To identify
small non-coding RNAs expressedBuarkholderia cenocepacihiofilms, transcription start
sites within its genome were mapped by differedRBIA sequencing [1]. 158 transcription
start sites located in intergenic regions producetort transcript not associated with a coding
sequence. These were further examined for: presg#hagronounced secondary structure, a
rho-independent terminator and a high degree of@wmation within Bcc bacteria; properties
indicating a regulatory small RNA. 15 short tramsts were then chosen for further analysis.
The size of these candidate regulatory small RNAs wonfirmed by Northern blotting and
RACE. gPCR and Northern blotting showed that exgoesof numerous small RNAs was
increased in biofilms, starvation and under certdress conditiondn silico target analysis
indicated that the selected small RNAs possiblyla@g membrane proteins, proteins involved
in carbon metabolism and transcriptional regulatdree role of small RNAs iBurkholderia
metabolism is further investigated using knock-ouitants; confirmation of SRNA targets is
performed using RNA-Seq and eGFP-fusion proteins.
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Long term stability of MELISSA strains
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The acronym MELISSA means 'Micro Ecological Lifegport System Alternative'. It refers to
the ESA research program aiming to develop a 5-eotments artificial ecosystem to support
long-term space exploration missifh€Environmental factors including radiation, pHobner
stress factors, as well as genetic drift mightuafice the parameters of the control model or
even activate dormant prophages in the genomeed¥itiLiISSA bacteria.

Focusing on the edible bactedathrospira sp. PCC8005 anBhodospirillum rubrumS1H
genomes, the present study aimed to identify puganobile genetic elements, i.e. insertion
sequences (IS) as well as prophages and Clustergdldly Interspaced Short Palindromic
Repeats (CRISPR).

Several high profile targets including IS and CRRS®Rhich will likely influence genetic
stability have been identified using bioinformatid$hese targets can be used together with
inverse PCR, gPCR or used in AFLP analysis to stygahetic drift during long term cultivation.
Combined with insights in the induction of possiptephages, this will lead to comprehensive
insights into culture stability in compartment HdalVa of the MELISSA loop.
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Air pollution and plant-microbe interactions in the phyllosphere
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The surface of plant leaves, also termed the péphiere, is a unique habitat for microbes. The
bacterial composition of the phyllosphere seemsldpend on the plant host species, leaf
characteristics, season, climate, and locatioh@ptant host. In this study, we investigated the
effect of an urban environment and air pollution the composition of phyllosphere
communities. Leaves were sampled from 18 ivy plédésiera sp.and 56 London plane trees
(Platanus x acerifolid in the city of Antwerp and its surroundings. Tecterial community
composition was determined using 16S rRNA geneeasrjag on the Illumina MiSeq platform.
Leaf biomagnetic analyses were used to estimatesexp to particulate matter, a major
component of air pollution. We found that many leé lominant taxa of the ivy phyllosphere
communities were strongly correlated with the le@imagnetic signal. Interestingly, some of
these taxa indicate differences in the availablssates on ivy leaves of the city compared to
a less urbanized environment. However, dominarat téx.ondon plane tree communities were
not correlated with the biomagnetic signal - a gréor leaf deposited particulate matter —,
although they showed a strong correlation withteafic intensity. This further suggests that
gaseous traffic-related pollutants affect the pisphere bacteria. Furthermore, leaf
characteristics, such as chlorophyll content antiiesttability were linked with the plane tree
phyllosphere composition. Although interesting asstions were found, the mechanisms by
which land use, car traffic intensity and air ptdhts affect the phyllosphere community
composition remain to be explored.
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Antimicrobial susceptibility of Streptococcus angirsus in a multispecies biofilm
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Chronic lung infections are a major cause of matpidnd mortality in patients with cystic
fibrosis (CF). In childhoodStaphylococcus aureus typically the most prevalent organism,
while in adultsPseudomonas aeruginosathe major pathogestreptococcus anginosasso
plays a significant role in exacerbations of respiry symptoms. Patients are frequently co-
colonized with these three bacterial species, y#é lis known about whether antibiotic
susceptibility of one species is influenced byghesence of others.

In the present study, we compared the suscepyibiiitS. anginosusS. aureusand P.
aeruginosato various antibiotics when grown in monospeciasilms or in multispecies
biofilms with all three species together. Subsetiyewe determined the susceptibility &f
anginosusbiofilms grown and treated in cell-free supernatahtmono- and multispecies
biofilms, in order to determine whether secretexidis are involved.

Our results show that differences in susceptibligtweenS. anginosugrown in mono- or
multispecies biofilms are antibiotic and concembratdependent. Interestingly, 8nginosus
becomes less susceptible to several antibiotics ithizrfere with cell wall synthesis
(amoxicillin, imipenem, cefepime and meropenem)ainmultispecies biofilm, while for
tobramycin and ciprofloxacin, no difference in systibility is observed. In addition, our
findings indicate that a factor secreted ®yaureushas a major influence on the decreased
susceptibility ofS. anginosusgainst these antibiotics. In ongoing experimemisltiple S.
aureusstrains are being tested to determine whethereffext on the susceptibility db.
anginosuss S. aureustrain-dependent.
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BcepMu/B3-like prophages in proteobacteria and pselomonads
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Transposable phages and prophages in the Saltwifaimily have been detected in a large
fraction of bacterial phyla. Escherichia coli phdde and Burkholderia cepacia BcepMu (or
Pseudomonas aeruginosa phage B3) stand as thégpasddr two genetic organisations of the
Saltoviridae genomes, with the immunity repressorlate positive regulator at the left end,
and two vs. three transposition proteins (includomge DDE recombinase) respectively.
Transposition proteins of the two types are distanatugh to belong to distinct protein famlilies
(Uniprot, ACLAME etc.) and contain different pfammains.

The first BcepMu/B3-like prophage in a proteobaater was described in Pectobacterium
atrosepticum (ECA41,\&Ns et al, 2010). More recently we identified a very simpaophage

in the course of annotating the genomic sequenca oflated plant pathogen, Dickeya
dianthicola RNS04.9.

Starting with this prophage nucleotide sequence, aoeld identify many complete
BcepMu/B3-like prophages in other enterobacteri@ Vast majority appear to be functional
since they are flanked by a 6 bp direct repeatejpsrted by Evans et al. 2010, for ECA41 and
contrary to Mu-like (por)phages, which generatelgpSlirect repeat.

Amazingly, B3-like prophages in E.coli carry anémtible region and its cognate invertase, as
do Mu and its close relative D108, which as a tesaih switch host rang@AN DE PUTTE et
al., 1980).

The B3-like prophages described here and the nelehtified Mu-like phages and prophages
in pseudomonads f2ARES et al. 2014) enlarge the Saltoviridae family and shallow for
a more refined classification of these ubiquitoresdrrangers” of host genomes.
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Exploring the role of mini-proteins in Burkholderia cenocepaciaiofilm formation and
persistence

H. VAN ACKER, S.KIEKENS, A. SASS, A. WATTY AND T. COENYE
Laboratorium voor Farmaceutische Microbiologie, Meisiteit Gent, Gent, Belgium

Burkholderia cenocepacia a member of thBurkholderia cepaci@omplex Bcg), a group of
opportunistic pathogens that can cause severe ihfiegtions in cystic fibrosis patients.
Infections are often difficult to treat due to stance, biofilm formation and persistenBec
bacteria have large multi-replicon genomes (6-9 g the function of a large fraction of
genes annotated as “hypothetical” or “conservedthgtical” is still unknown. While previous
research has predominantly focussed on largeripsptevidence is accumulating that genes
encoding polypeptides smaller than 100-200 amimdsaare ubiquitous in the genomes of all
living organisms and are involved in various biobtad processes. The goal of the present study
is to elucidate the role of mini-proteinsBn cenocepaciaiofilm formation and persistence.

We focused on genes smaller than 300 nucleotidesiwh the function is unknown. Almost
10 % (646) of the genes in tBe cenocepacid2315 genome are smaller than 300 nucleotides
and more than half of these are annotated as hgficdhproteins. For 234 of them no similarity
could be found with non-hypothetical genes in otbacteria using BLAST (E < 10-5 and
identity > 40 %). However, based on available gcaiptomic data the majority of these genes
were found to be differentially expressed in stiswditions (treatment with tobramycin;®

or chlorhexidine, low oxygen, low pH, low iron oedtt). Using available RNA sequencing data,
a list of 27 mini-proteins highly expressed in dims (RPKM > 200) was compiled and those
are currently being studied more in detail. Prat@any results indicate that overexpression of
some of these mini-proteins leads to an increasebiofilm biomass. Additionally,
overexpression of several mini-proteins increabednumber of persisters. Translational GFP
reporter fusion mutants and flow cytometry was utedeasure protein levels. For several
mini-proteins the expression was also higher afeatment with Tob, Cip or #Do.

Our results confirm that mini-proteins are presarthe genome oB. cenocepacid2315 and
indicate that they are involved in various biol@jiprocesses.
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Investigations on the potential radio-protective poperties of edible cyanobacterium
during pelvic irradiation in a mouse model.
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Exposure to pelvic irradiation result in severaleseffects including an increased oxidative
stres8, increased inflammation and, dysbiosis of thergierobiota resulting in diarrhea. Due
to the ability to resist high doses of radiatiop (o 6400G#) and its anti-oxidative capacity,
the cyanobacteriumrthrospirasp. seems promising to treat these side effectsushl, we
aimed to investigate the possible radio-protegbiraperties ofArthrospira sp.by assessing its
effects on: (i) ileum morphology, (ii) inflammati@md (iii) gut microbiome composition. Here
for, male mice receivedrthrospira sp. supplemented chow prior to local 8Gy X-ray pelv
irradiation. These mice showed a significant deswe#n villi length, but no change
inflammatory response. In this pilot study, differdigh end points were used to evaluate the
potential radio-protective properties of the cyaamibrium but to really understand the
mechanism, more in depth techniques have to be asgdimmunological staining for
apoptosis.
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The impact of breastmilk and delivery mode on thenfant’s gut microbiota
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Neonatal colonisation drives postnatal gut mataraind induces the immune system, thus
possibly impacting (long term) healthdBRriGUEZ et al, 2015). The babies’ first encounter
with a dense bacterial population happens durimth.oDependent on delivery mode, the
newborn is exposed to either the mother’s vagindlfacal flora or the microbiota of the skin
and hospital surroundings MINGUEZ-BELLO et al, 2010). The exact impact on later health
and mechanisms to overcome this difference remactear.

Here, we investigated the microbiome compositiorstobl and breastmilk samples from 30
mother-infant pairs after 3 months of exclusiveasteeeding. Mothers and infant pairs were
stratified according to delivery mode. The samplese analysed using DGGE and lllumina
sequencing of the 16S rRNA gene. The evennes®ahitrobiota in the infants’ fecal samples
was lower in comparison to the mothers’. Along watllletected lower richness in the infant
gut, this indicates a less mature community strmeatiominated by a few species. Interestingly,
a cluster analysis of the gut microbiome compasitiad not reveal differences according to
delivery mode. The presumed postnatal shift wdseeihot picked up by these techniques or
three months of exclusive breastfeeding could lesased this .

Taking a closer look at the microbial content ogdstmilk, evenness was lower when the
mother underwent c-section in comparison with vagdelivery. More research is needed to
substantiate this difference in milk microbiomesl an identify the breastmilk microbiota
source(s) as it suggests a possible microbial fean®ute between mother and child.
Intriguingly two breastmilk samples after c-sectawlivery gave results similar to the vaginal
group. Taking the meta-data into account, thedeeositvere the women who had an emergency
c-section. C-section comprises two distinct biatadjiprocesses namely the emergency and
planned C-section. Preceding an emergency C-secdtiaontrast to a planned delivery, the
mother undergoes labor with or without hormonalnges, rupture of the membranes and
contractions. As the biological process prior te sargical procedure is completely different,
this could also affect the microbiota. We suggkat further subdivision of mode of delivery
into 3 categories should be taken into accountfddher research because this can be an
important determinant for the development of tfanhgut microbiota.
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Evaluation of combination therapy for Burkholderia cenocepacialung infection in
different in vitro and in vivo models.
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Species belonging to tieurkholderia cepaciacomplex (BCC) are opportunistic pathogens
mainly known for causing chronic lung infectionscstic fibrosis (CF) patients and in patients
with chronic granulomatous diseasePlMA, 2005).Burkholderia cenocepaciaelongs to the
BCC and accounts for approximately 45% of BCC itigts in CF patients in the United States
(LIPUMA, 2005). The complex interaction betwdrcenocepaciand the CF lung is reflected
by the various clinical outcomes and disease sgy&om transient colonization to necrotizing
pneumonia and sepsis resulting in early death.iRespy infections caused B. cenocepacia
are also associated with lower survival followingg transplantation (&XANDER et al,
2008; MURRAY et al, 2012). Antimicrobial therapy against these itifats frequently fails due
to B. cenocepacia'gesistance to many antibiotics and the inductidrbiofilm-specific
tolerance mechanisms @ENYE, 2010). Compounds that improve the activity ofil@atics
have been called helper compounds, potentiatopsyaats, or resistance breakers.

The aim of the present study was to identify conmuaisithat reverse tolerance and/or resistance
towards tobramycin by increasing the susceptibdityd. cenocepacidiofiims. The efficacy

of an alternative antimicrobial strategy was therefevaluated foB. cenocepacidung
infections usingn vitro andin vivomodels. A screening of the NIH Clinical Collectit&2
was performed against biofilms Bf cenocepacidormed in 96-well microtiter plates in the
presence of tobramycin to identify repurposing ddawes with potentiator activity. The
efficacy of selected hits was evaluated in a tltiegensional (3D) organotypic human lung
epithelial cell culture model. Thm vivo effect was evaluated in the invertebr&alleria
mellonellaand in a murine model of B. cenocepacianvasive lung infection. The screening
resulted in 60 hits that potentiated the activityatoramycin againgB. cenocepacidiofilms,
including four imidazoles of which econazole andcomazole were selected for further
investigation. However, a potentiator effect was oloserved in the 3D organotypic human
lung epithelial cell culture model. Combinationai®ent was also not able to increase survival
of infectedG. mellonellaAlso in mice, there was no added value for thalgioation treatment.
Although potentiators of tobramycin with activitgainst biofilms ofB. cenocepaciavere
identified in a repurposing screen, tinevitro activity could not be confirmed nor in a more
sophisticatedn vitro model, neithem vivo.

This stresses the importance of validating hitsltegy fromin vitro studies in physiologically
relevant model systems.

References

ALEXANDER, B. D., FETZOLD, E. W., RELLER, L. B., PALMER, S. M., VIS, R. D., WooDs C. W.AND LIPUMA,
J. J. (2008)Am J Transplan8, 1025-1030.

COENYE, T. (2010).Future Microbiol5, 1087-1099.

LIPUMA, J. J. (2005)Curr Opin Pulm MedL1, 1070-5287.

MURRAY, S., GHARBENEAU, J., MARSHALL, B. C.AND LIPUMA, J. J. (2012)Am J Respir Crit Care Metl78, 363—
371.



The role of EPS in the processing of probiotics it pharmabiotic formulations

D. VANDENHEUVEL!, C. ALLONSIUS!, G. BROECKX}? S. KIEKENS!?, F. KIEKENS?, AND S.
LEBEER

tuniversity of Antwerp, Department of Bioscience iBagring, Environmental Ecology and
Applied Microbiology, Groenenborgerlaan 171, 202@itwerp, Belgium;2University of
Antwerp, Department of Pharmaceutical Sciencesptatbry of Pharmaceutical Technology
and Biopharmacy, Universiteitsplein 1 blg A, 26Xfiwerp, Belgium

External cell-wall appendages (fimbriae, pili, #dg, EPS) are key factors in many of the
health-beneficial effects of probiotics, includirgjteration of host immune responses,
improvements of the epithelial barrier, and adhesiompetition with pathogens §SERS&
LEBEER 2014). The fate of cell-wall exopolysacchariddsew probiotics are processed into
functional foods or pharmabiotics is hardly invgated. Indeed, probiotic bacteria can lose
their cell-wall appendages when they are subjetdeekternal stress. Even commonly used
formulation and processing techniques in the pheemigcal sector and the food industry (e.g.
centrifugation, filtration, freeze drying, sprayuhg, milling, tableting) can result in the loss of
these sensitive structures, thereby altering oetimyg the health-beneficial effectKBECKX

et al, 2016). This should therefore be kept in mind wpesbiotics are marketed and health
claims are stipulated.

We want to investigate the importance of EPS imptloeessing of probiotics. The presence and
intactness of this external layer of polysaccharidemportant for two main reasons. Firstly,
EPS can act as an interaction partner betweenrtit@otic bacterium and its surrounding,
providing the probiotic effect. Secondly, EPS caovple protection against detrimental
stresses during processing steps, increasing #imlity of the probiotic bacteria and/or the
intactness of other cell-wall molecules.

Strain-specific differences in survival after presig are studied using wild-type strains of
Lactobacillus rhamnosu&G andLactobacillus rhamnosu&R-1, each showing a different
EPS, and their cell-wall EPS deficient mutants. sehsetrains are processed using lab-scale
equipment, mimicking relevant industrial and phaceaical formulation and processing
techniques. As such, key points in the processiaggss can be identified, and optimized. The
importance of the EPS will be evaluated based bwiedility. The results can provide a proof
of concept for the importance of cell-wall struesiin the survival and the probiotic effect of
processed pharmabiotics.
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Antibiotic susceptibility of biofilms is influenced by interspecies interactions in an
artificial CF lung microbiome
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Chronic lung infections are the main cause of nttpiand mortality in cystic fibrosis (CF)
patients. The source of these continuing infectiam&l subsequent inflammation is a
polymicrobial community, known as the CF lung mlmmme, which forms biofilms that are
highly resistant to antimicrobial therapy. Interans between the different bacterial species of
the CF microbiome may influence the virulence, isgeace or antibiotic susceptibility of the
community, yet are mostly unexplored.

The aim of the present study is to examine howilomdbrmation and drug susceptibility of the
CF lung microbiome is affected by interspeciesraxt8ons.

We addressed this research question by co-culturangerial species that are frequently
isolated from the CF lung. Together, these bactea&e up an artificial CF lung microbiome
(ACM), consisting of Pseudomonas aeruginosAA2 (an early CF infection strain),
Staphylococcus aureu§MRSA), Streptococcus anginosugichromobacter xylosoxidans
Rothia mucilaginosaandGemella haemolysan#lono species biofilms of each strain, dual
species biofilms with AA2, as well as multispecksfiims of all six strains together were
formed. The effect on biofilm formation and susdapty to antibiotic treatment with various
antimicrobials was investigated in these differmmditions.

In the absence of treatmeft, aureugormed significantly less biofilm when co-culturedth
either AA2 or the combined ACM compared to a mopecges biofilm.R. mucilaginosaand
G. haemolysansormed significantly less biofilm co-cultured withA2 compared to their
respective mono species biofilm. In the ACM however haemolysansiofilm formation
increased compared to the dual species biofilm.

Furthermore, our results point to significant difieces in the antibiotic susceptibility of ACM
when grown in a polymicrobial biofilm. WheB. aureuswas treated with ceftazidime,
ciprofloxacin or colistin, this pathogen became ensusceptible in a multispecies biofilm with
the combined ACM, compared to a treated mono spduadilm of S. aureusor dual species
biofilm of S. aureuswith AA2. When treated with ciprofloxacin or cdiis, G. haemolysans
became more susceptible in a multispecies andirabspecies biofilm compared to the treated
mono species biofilm. When treated with tobramy&naureusandR. mucilaginosdbecame
more susceptible in a dual species biofilm with A&inpared to their respective mono species
biofilm. In the ACM however. haemolysanshowed increased biofilm formation compared
to the mono species and the dual species biofilm.

No significant differences were observed $oranginosus
Experiments to unravel alterationsAnxylosoxidansre ongoing.

We conclude that biofilm formation and antibiotigsseptibility of ACM is influenced by

interspecies interactions. Therefore, studyinghaotic susceptibility in the context of the
microbiome may open up avenues towards personaésédhicrobial therapies based on
microbiome composition in CF patients
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Study of the chromosomes replication of Brucella atirtus
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Brucella spp. are facultative intracellular baaeresponsible for Brucellosis, a worldwide
anthropozoonosis. This neglected disease is fouradvariety of mammals and humans are
considered as accidental hosts. These bacteriadptdahe order Rhizobiales that is included
in the alpha-proteobacteria group. The genome aftBrtus is divided in two chromosomes
named chromosome | (Chrl) and chromosome Il (Chwith a size of 2.1 Mb and 1.2 Mb
respectively.

Recently some tools were developed to manage #te sf the chromosomes replication
throughout the cell cycle of B. abortus at the Erogll level. By highlighting proteins involved
in the partitioning system of chromosomal replicatorigins, we are able to determine the
number of replication origins of both chromosomedigating if the bacterium is in G1 phase
or in S/G2 phase. The study of the two chromosorepkcation patterns revealed that the
chromosome | initiates its replication first, indiimg a coordination between the replication of
both chromosomes.

Using these reporter strains to infect RAW 264.tmophages and Hela cells, we showed that
B. abortus presents a biphasic infection proceskedd, the infection is characterized by a first
non-proliferative step where bacteria are arrestgdl phase followed by a proliferative step
where bacteria grow and replicate in a compartrderived from the endoplasmic reticulum.

In addition, experiments have shown that the Gldo@cconstitute the preferential form for
invasion since the number of G1 bacteria presenost cells at 15 minutes post infection were
drastically increased compared to classical badtetilture in rich medium (BEGHELT et al,,
2014).

Since the cell cycle of B. abortus seems to beelinto its virulence we are interested to
investigate the regulation this cell cycle and muexisely the regulation of the chromosomes
replication.

CtrA is an essential response regulator conservathny alpha-proteobacteria. In Caulobacter
crescentus, this factor is able to prevent theigafpbn by binding the replication origin.
Recently, a ChlP-seq on CtrA has been done in &tadb highlighting the genomic targets of
this factor. Among these targets, some are invoinelde regulation of the cell cycle and more
precisely in the replication. For example, the poten of dnaA (replication initiator of Chrl)
and repC (replication initiator of Chrll) were showo be bound by CtrA. A depletion strain
for CtrA in B. abortus has been constructed in otdenvestigate more deeply the role of this
factor. CtrA-depleted bacteria present branchingpimologies that are consistent with division
defects, arguing that CtrA is involved in cell agyclontrol in B. abortus. To test the involvment
of CtrA in chromosomes replication we decided tostouct a CtrA depletion strain
highlighting both replication origins. We showeattChrl replication still occur in bacteria
where CtrA is absent indicating that this latem@t involved in positive regulation of the
replication. CtrA-depletion strain highlighting Gltand Chrll origins will be characterized to
determine if the coordination between replicatioitiation of both chromosomes is conserved
when CtrA is absent.
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According to EU guidelines, pesticide residues Bk@-dichlorobenzamide (BAM) in drinking
water should be below 0.1 pg/L. This is currentthiaved by activated carbon filtration. A
more economical approach is bioaugmentation of §#edunits in drinking water treatment
plants with Aminobacter spMSH1 that uses BAM as a sole source of C, N andggne
Successful bioaugmentation depends on both biatdt @biotic factors. Amongst those,
interactions with members of the indigenous miaiblsiommunity and the diversity of the
community are suggested to play a major role. Vestigate the fundamental principles behind
this hypothesis, MSH1 was combined with syntheticrabial communities, consisting of
different bacterial strains isolated from drinkiwgter sand filters, at differing richness levels
in sand microcosms. After an initial competitioraph during which acetate was provided as
the sole carbon sourcéC-labelled BAM was added artiCO, produced by MSH1 through
BAM mineralization was monitored. To quantify theceess of bioaugmentation, the survival
of MSH1 was determined at the end of the competipbase and kinetic parameters were
derived from cumulative mineralization curves aseasure of MSH1's functionality. In dual
species communities, the success of bioaugmentdgpended on interspecies interactions
between MSH1 and its opponent. Most of the obsemttactions were of a competitive
nature and corresponded to the intrinsic competigs of the strain with which MSH1 was
combined. However, cooperative interactions alsouoed, which positively affected the
survival and functionality of MSH1. The effect dfose cooperative interactions overruled the
negative effects of other strains in triple-spe@emmunities, which was not in accordance
with the intrinsic competitiveness of those patacistrains. When we increased the richness
of the synthetic communities with which MSH1 wasntoned, an overall negative correlation
was found between community richness and the salraivd functionality of MSH1. However,
the presence of specific strains that interactat WiISH1 in a cooperative way dominantly
affected the results and counteracted the negaffeet of increasing richness. Hence, the
survival and functionality of MSH1 highly dependal the composition of the community. In
conclusion, the use of synthetic microbial ecosystainraveled how diversity effects and
interspecies interactions influenced the successoaugmentation.
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After being used as energy source inside powertqlapent nuclear fuel must be stored
underwater in so-called “spent nuclear fuel po¢&NFPs) in order to cool down before being
safely disposed. Interestingly, despite the higbligotrophic and radioactive nature of the
water, microbial growth is not fully prevented. vborganisms identified in such environments
provide a unique opportunity to acquire new inssghto radiation-resistance mechanisms. A
detailed characterization of highly resistant sisanight result in identifying good candidates
to be used in bioremediation processes for radiaescontaminated environments.

The objective of our project is to inventory andmtor the bacterial communities present in
SNFPs of French and Belgian reactors over timethEumnore, this project also aims at a
phenotypical characterization of the most abundpaties.

In this work, we present the inventory of the beateeommunities we analyzed in one SNFP
as well as a secondary pool surrounding the reastssel. Since a culture-independent
approach focusing on characterizing the entire obied population is currently lacking, we
chose to inventory the communities present in thesels using a 16S rRNA amplicon
sequencing approach. First results highlightegtesence of bacteria mainly belonging to the
Alpha- and Betaproteobacteria. For the phenotyparacterization, we isolated and cultured
the most abundant strains, which were then testetthéir resistance towards radiation using a
gamma irradiation facility. Preliminary results sheal that all strains tolerated a dose of 300
Gy, but only a single strain from the SNFP was ableope with a dose of 2100 Gy.

Next to bacteria in planktonic form, biofilms presen the walls and the fuel rods stored in the
SNFP will also be analyzed in the near future. Thikbe done using a combination of culture-
based and culture-independent (16S rRNA amplicgnesgcing) methods.



Evaluation of the anti-CXCR4 activity profile of published GPCR inhibitors
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The CXC chemokine receptor 4 (CXCR4), a seven m&nsbrane G protein-coupled receptor
(GPCR), is activated by the CXC chemokine ligand(CXCL12) and regulates multiple
developmental and physiological processes includemgatopoiesis and migration of immune
cells. CXCR4 is also a major receptor for human imodeficiency virus (HIV) entry and
pathogenesis. The dysregulation of the CXCL12/CXGRhaling axis contributes to many
human diseases. For instance, CXCR4 is often opezeged on tumor cells and contributes to
cancer progression by mediating tumor cell suryipedliferation, metastasis and tumor-related
angiogenesise(g. in gastrointestinal, breast and lung cancer). Audating evidence also
indicates a role of CXCR4 in inflammatory disea$i&s,rheumatoid arthritis and inflammatory
bowel disease. Hence, CXCR4 is considered as a a#rgctive target for therapeutic
intervention in many disease areas. During thedasades, numerous agerggy(anti-CXCR4
peptides and small molecule antagonists, CXCL12tigeepanalogs and anti-CXCR4
antibodies) capable of inhibiting CXCR4 functioningve been published in experimental and
clinical studies. Here, we evaluatibe activity of a selection of agents previouslgatéed to
inhibit CXCRA4 signaling and functioning. In total]l products were included in this study: the
anti-CXCR4 peptides T22 and its derivatives T14@ arC14012, the small molecule
antagonists Me6TREN, Gambogic acid (GA), IT1t, AMDB and derivatives (AMD3465,
AMD11070, WZ811) and, finally, the CXCL12 peptideadog CTCE-9908. We investigated
to what extent these compounds directly act on CXGR, alternatively, affect the
CXCL12/CXCRA4 signaling in an indirect manner. Irddin, the variety of biological assays
and experimental conditions applied in previoudists, makes it very often difficult to
compare their relative potency in inhibiting CXCRignaling. Therefore, their anti-CXCR4
receptor activity was evaluated in sevenal vitro CXCR4-related pharmacological and
functional assays to study their CXCR4 binding catyaand their potential inhibitory effect
on CXCL12-induced calcium signaling, CXCR4 internalion, chemotaxis and HIV
replication.

Our results suggested that the CXCR4 antagonisgs T240, TC14012, IT1t, AMD3100,
AMD3465 and AMD11070 potently inhibit CXCR4 sigrmadi and function via a direct
interaction with CXCRA4. In contrast, Me6TREN, GAZ2811 and CTCE-9908 showed no or
very weak inhibition of CXCR4 in our assays and hkely to inhibit CXCL12/CXCR4
signaling in an indirect manner. In agreement whik, the first group of inhibitors was shown
to potently inhibit HIV replication while the lattene demonstrated almost no antiviral activity.
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Campylobacter jejunis a Gram-negative microaerophilic bacterium anthe major cause of
human gastro-enteritis worldwide. It is a zoonpathogen and chickens are generally accepted
as the most important source of infections. Siteeuse of antibiotics in animal feeds is no
longer an acceptable option and the preventionmigdd to hygiene measures, novel control
methods are needed.

The purpose of this research is to investigate médratolonization of chickens l§y. jejunican

be controlled by passive vaccination in a costo#iffe manner by using nanobodies, the
antigen-binding domains of heavy-chain antibodiesti-Campylobacternanobodies were
identified after immunization of an alpaca with tkdled C. jejunicells. The binding of these
nanobodies on differef@. jejunistrains, isolated from chickens and their envirentras well

as human clinical isolates, was verified. Nanobsthat are able to bind all of the tested strains
were selected for further research. We presumedtlieae nanobodies recognize conserved
epitopes expressed @h jejuni The ability of these nanobodies to agglutifasnpylobacter
cells was tested. The nanobodies were multimebgdohking them to magnetic beads.

The results confirm that the nanobodies recognmeens on livingC. jejunicells and that
multimers of the nanobodies are able to agglutitia€. jejunicells. The nanobodies with a
broadCampylobactespecificity can be interesting for diagnostic anerapeutic applications,
such as for the reduction or inhibition of the eokation of chickens b¢. jejuni
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Polar insertion of the bacterial envelope componestin Brucella abortus
V. VASSEN, M. DEGHELT?, J.-J. IETESSON AND X. DE BOLLE?!
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Brucella abortus is a Gram-negativeproteobacteria and one of the causing agents of
brucellosis, a worldwide spread zoonosis. Like ssV@hizobiales tested so far, B. abortus is
characterized by unipolar growth, which is in castrto the laterally-growing Escherichia coli.
The regions of new envelope growth can be visudleusing Texas red succinimidyl ester
(TRSE), which covalently binds to the outer membraomponents, presumably proteins. If
B. abortus is labeled with TRSE and growth is msth the newly incorporated (unlabeled)
envelope is detected at the new pole and the cctntr site, the proposed growth sites of
B. abortus.

We are interested in the insertion of the differdayers of the bacterial envelope represented
by lipopolysaccharides (LPS), outer membrane pmet¢Omp) and peptidoglycan (PG). To
investigate the localization of bacterial envelepenponents, we made use of the collection of
monoclonal antibodies directed against differentfage structures available in the host
laboratory.

Bacteria labeled with an antibody directed agaimsiO-chain of Brucella smooth LPS (S-LPS)

showed after 2 hours of growth a clearly unlabedede at one pole, representing the new
incorporated S-LPS molecules. This pole could kentified as the new pole, since it is

localized at the opposite pole than the old polekeraPdhS-mCherry. S-LPS molecules are
also showed to be mobile in the outer membraneoirrast, the same experiment using an
antibody directed against Brucella Omp25 showetltthia protein is (i) inserted at the new

pole and the constriction site and (ii) not molmleéhe outer membrane.

The polar insertion of S-LPS molecules was alsoatestrated with an inducible S-LPS strain.
In this strain, the production of the O-chain waduced with isopropyl-thiogalactoside (IPTG)

in the rough mutant strain B. abortugmd complemented with the gmd coding sequence under
the control of the E. coli lac promoter. The nesyythesized S-LPS were only detected at the
new pole.

B. abortus has only one penicillin-binding trandpase of the PBP2/3 family called Ftsl. In
B. abortus, YFP-Ftsl foci are detectable at the pele and the division site. This suggests that
the biosynthesis of PG is occurring at these grosities. Sites of maturation of newly
incorporated PG were determined by the use of @dkcent derivative of D-alanine called
HADA. This dye is actively incorporated in the imiuee parts of the PG mesh. Short and long
pulse labeling with HADA showed that the activeesaf PG synthesis is localized at the new
pole and the constriction site. Mostly, this sitaswco-localized with YFP-Ftsl. In an
exponential growing culture, 82.3% of the bactshawed an incorporation of new PG at the
new pole, representing newborn cells starting twwgrwithin this, 85.7% of the bacteria
showed a dispersed signal covering the whole bat®urface. This is probably due to the
maturation process allowing the insertion of new &ts in the existing mesh that was
proposed to occur in young daughter cells.
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Synthetic Biology and Biocontrol with Predator Yeass: an emerging system
J.WENDLAND
Vrije Universiteit Brussel, Belgium

Predatory yeasts are unique in their ability torfamall penetration pegs, with which they are
able to penetrate and, consequently, kill fungalyprells, such aSaccharomyces cerevisiae,
and Candida albicans They were first identified only in 1997 by Andt@chance. The
predators are ascomycete fungi and form the g8aasharomycopsis

The major goals of our studies are to understardntblecular mechanisms of predation of
Saccharomycopsisyhich include peg formation, prey-penetration and utilization ppey
compounds and on the other hand to explore therhage of individualSaccharomycopsis
species. These species potentially represent aveapon in the arsenal of biocontrol agents
that may well be suited to be used against funigaltpathogens.

We have generated high quality draft genome seesent five predator species. For this
lllumina and PacBio sequencing was performed. Rieda behaviour is initiated by nutrient
deficiency as th&accharomycopsispecies are auxotrophic for methionine. This igediin

the genome by loss of genes that &accharomyces cerevisiases for sulphate uptake and
assimilation. Genome data also provides eviderateptiedator yeasts are members of the CTG
clade, that is they decode the CTG codon into eenistead of leucine.

FACS analyses indicate that these species areitiaple life cycle of predator yeasts includes
mating and sporulation. Interestingly, mating osgust prior to sporulation.

Genome data also provides hints of amplified gemeilfes that encode enzymes that may
promote predator-prey attachment, cell wall dissoity and nutrient acquisition. These gene
families encode flocculins, chitinases and protease

Chromatin capture sequencing indicated the posttiocentromeric loci that were otherwise
not detected due to lack of synteny to other artadtgenomes.

We are currently establishing molecular tools ttiate gene-function analyses. For this we
have established a synthetic marker g&#&1 providing resistance to the antibiotic G418.
Current progress will be presented.
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Differences between cell responses to various biofi dispersion methods in B.
cenocepacia
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Biofilm living bacteria are more resistant to amitits compared to planktonic cultures
resulting in treatment failure. A method to increamtibiotic efficacy is to induce biofilm
disruption. These disruptions can either be sp@uas, chemically induced or physical. In
spontaneous dispersion, bacteria will leave théllmdecause of environmental changes due
to the metabolic activity of the biofilm. Chemicalduced dispersion occurs after the
administration of a chemical that will generatess$:. In physical disruption, a force will disrupt
the biofilm by erosion or sloughing. Our aim is $tudy the kinetics of dispersion in
Burkholderia cenocepacihiofiims and to determine whether there are protbdifferences
between cell responses in the various disruptiothooks.

To determine spontaneous dispersionBin cenocepacial2315, biofiims were grown in

microtiter plates using different growth media (BBd Mueller Hinton). Cell numbers of both
supernatant and biofilm were quantified every foours by plating. An increase in cell number
in the supernatant, while biofilm cell numbers wbwdtagnate or decline, could indicate
dispersion. Such an increase was noticed in sugrnafter 4 h incubating until 20 h of
incubation.

To demonstrate chemical induced dispersion, difieceemical agents (NaCl, MgCl2, CaCl2,
sodium nitroprusside (SNP), SDS, Triton X-100, Tw&@ and EDTA) were chosen based on
their biofilm dispersion capacity in other organgsrito determine whether these compounds
have growth inhibiting and anti-microbial activéi®@nB. cenocepaciaMIC values and sub-
inhibitory anti-microbial activity were determinedn planktonic cultures. Multiple sub-
inhibitory and non-anti-microbial concentrations aow being tested d cenocepacid2315
biofilms to induce dispersion.

To induce physical disruption, Vapor Nano BubbMkIB’s) were chosen. VNB's are created
when gold nano particles (AuNP) are irradiated bgser. This leads to thermal energy that
will vaporize the water around the AuNP resultingaivapour nano bubble around the AuNP.
Coating a biofilm with AuNP’s followed by a laseradiation which creates VNB'’s, causes a
disruption of the biofilm which was noticed via moscopy and is quantified via plating.

To be able to do high throughput cell quantificaticell viability flow cytometry has been
optimized forB. cenocepacid2315.
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Spontaneous fermented vegetables have regainethpibpamong chefs and home-fermenting
enthusiasts. This is probably due to their richidlars and postulated health benefits. However,
the microbiology of these functional foods remainslerstudied, especially in the light of the
latest next-generation sequencing technologies.

Therefore, in this study the microbial charactesstand dynamics of more than 200
spontaneous carrot juice fermentation samplesatetiefrom a Michelin star restaurant, two
laboratory fermentations and a citizen science éeation project (Ferme Pekes) were
examined, using a combined culture-dependent, reditdependent and metabolite target
analysis approach.

The results indicated that the fermentation proeess consistent in progress and had a clear
tipping point between 3 to 10 days. Culture-depahdethods showed that high numbers of
lactic acid bacteria (LAB) were found, even up 8 CFU/mL, whileEnterobacteriaceawere
outcompeted in almost all fermentations. This reswlicated the high potential of vegetable
juices as an alternative matrix for probiotic adistiation. The dynamics of the fermentation
process were further assessed using high-through@8t ribosomal RNA (rRNA) gene
sequencing and showed that fitsfuconosto@and thenLactobacillusspecies mediated the
carrot juice fermentation process. Furthermore,gresence ofVeissellaand Lactococcus
species could be detected in some fermentationall¥i LAB isolated from these spontaneous
fermentation processes showed different cytokinetimg and Salmonellainhibiting
capacities. In light of this, fermenting carrotgaicould be a way to promote contact with
diverse potential probiotic strains with multipfamune-modulating actions.
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Mechanism of radiation resistance iPArthrospira sp. PCC 8005
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The oxygenic, photosynthetic cyanobacterivdrnthrospira typically resides in alkaline
environments (e.g. soda lakes) and has a wide aftegges in the natural and commercial world.
It produces essential fatty acids and a range nérals, pigments, vitamins, and carbohydrates
while being edible owing to a low purine to proteatio. Being such a useful source of food
and oxygen, via solar energy-driven carbon fixatamal oxidation of water, it is intensively
studied by the MIC group at SCEEN in frame of MELISSA, an ESA-funded project de |
support in Space. Our research aims to define @ptgrowth conditions oArthrospira to
conserve its nutritious properties and oxygenic eadbon-reducing capacities in radiation-
intensive space environments. Particular challengesstudy this organism are its
multicellularity and gliding mobility, a complexhitk cell wall, a genome stocked with
multiple CRISPR/cas elements and a plethora oficésh-modification systems preventing
DNA transformation hence genetic manipulation, asshy-interfering autofluoroscence.

In this work we want to study the genetic and befcal pathways involved in the resistance
of strain PCC 8005 - used in the MELISSA loop ektreme gamma radiation (up to 5 kGy).
We are focusing on trancriptomics (including ncRINA3NA damage, protein modification,
ROS avoidance and detoxification, and antioxidaontaposition. Our primary approaches are
to establish a catalogue of all the genes and @gthwnown for other IR (ionizing radiation)
resistant organisms, to test IR-resistance inwdiffeArthrospirastrains and species, to compare
their genomes and relate any genomic differencsawariable IR sensitivity towards IR, and
to study molecular and cellular responsearnfirospiraexposed to IR during at least one cycle
of photosynthetic growth i.e. under light.

To study the effect of radiation on growth and nilpgy and to check whether IR-resistance
is a general trait iArthrospira sp or not, 15 strains oArthrospira isolated from different
geographic locations were exposed to increasingslo$ radiation and were analysed for
growth recovery and morphological changes aftadiation. From this we conclude that IR-
resistance is not a common trait fathrospiraspecies. We found that strain 0.9.13 was most
sensitive to IR while strainrSAGandSafiaare more resistant th&uthrospirasp.PCC 8005.
The two morphotypes dArthrospira sp. PCC 8005 (straight versus helical trichomesiew
also shown to have different sensitivities towafds Furthermore, there is no morpholgical
change observed immediately after radiation extmome filament breakage. These strains
will be studied by us further for radiation-induceellular and molecular effects using LC-
MS/ESI-TOF metabolic profiling and TEM microscopy.



++

Functional characterization of the TesA ofMycobacterium bovis BCG
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Mycobacterium bovis BC@& closely related to the pathogemiycobacterium tuberculosis,
the causative agent of human tuberculosis. Botbdnaa thick cell wall with a high lipid
content, contributing to the mycobacterial pathagggn Among these lipids, the phthiocerol
dimycocerosate (PDIM) is considered as one of tapnvirulence element. The biosynthesis
of PDIM is complex and requires involvement of nplé& enzymes, encoded in the “virulence
gene cluster”. Among them, the Thioesterase A (JasAa type Il thioesterase involved in the
synthesis of the phthiocerol chain. The functiaral structural basis of TesA remains unclear.
In our study, we constructed a new plasmid usingagified pET-15b vector allowing to
express His-tag protein and to cut ultimately the-tdg using the HRV 3C protease. We
verified the recombinant TesA protein by mass speattry and determined its enzymatic
activity. We tested four substrates: Palmitoyl-Cal&canoyl-CoA, malonyl-CoA and HMG-
CoA. We observed that BSA addition improved thedkterase reaction. The activity of TesA
with palmitoyl-CoA followed a typical Michaelis-Méen kinetic, on the opposite to our
observation with decanoyl-CoA.
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The Mycobacterium boviBCG chaperonin 60.1 is not involved in hypoxic danancy but
affects biofilm growth
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BackgroundMycobacterium boviBCG s closely related with the pathogeMgcobacterium
tuberculosis Both contain 2 chaperonin 60s genepn0), namelycpr60.1 andcpr60.2.
Although not essential for bacterial survival, C@ri6plays a role in maintaining cell wall
integrity potentially due to its involvement in eatmembrane PDIM lipid biosynthesis. It is
still unknown if Cpn60.1 plays a role in hypoxicrd@ncy.

Objectives: First, to investigate whether Cpn6G lvital for the bacterial adaptation into
dormancy under hypoxic stress. Secondly, to unaedsihe roles of Cpn60.1PGL and PDIM
in mycobacterial biofilm growth.

Methods: Using the Wayne dormancy model, we exaththe growth and viability oWild
type (Wt) Lxpn60.1and complementedxpn60.1M. bovis BCG. MutantsM. bovis BCG
deficient in PDIM and PGL lipids were also testedhis model. We compared the transcription
levels of dormancy related genes from the varidwasirs by real-time PCR. Furthermore,
antibiotic susceptibility assays were performeaddsess the impact of Cpn60.1 and PDIM on
drug resistance. In addition, we cultured all thetants strains in a Petri dish biofilm growth
model to understand the role of Cpn60.1, PDIM a@d kh biofilm formation. Additionally,
the impact of glycerol concentration was also itigased. Finally, sliding motility test were
performed in order to assess the bacterial sutfgdsophobicity.

Results: The growth and survival 8£pn60.1 M. bovi8CG are similar to that Nt BCG in
the Wayne dormancy model. Howevefrpn60.1 BCG is more susceptible to some
antimycobacterial drugs. Cpn60.1, PDIM and PGLd#pare involved in mature biofilms
formation. Glycerol concentration differently affed Wt BCG and/Zrpn60.1BCG biofilm
growth.

Conclusions: Cpn60.1, PDIMs and PGLs are nonesddotithe mycobacterial adaptation into
hypoxic dormancy. However, Cpn6Géems important for some drug resistance. Both PDIM
and PGL contribute to biofilm maturation. Due tdfelient surface hydrophobicity, various
BCG strains require different conditions for optirbefilm growth.

Abbreviations: PDIMs, phthiocerol dimycocerosate&Ls, phenolic glycolipids



