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This PhD thesls research project alms on Arcobacter butzier that Is an emerging foodoome
pamogen ofien Isoiated from pork, chicken and beef meat, which causes dfferent
gBEﬂ'ﬂlmEElﬂEl diseasas, such as diarrhoea and abdominal PHI'I, In uman and animals
due to Its Invasive behaviowr. However, the pathogenicity of A. butzierd is stil
underesimated due to a substantial lack of information on Hs vinulence mechanisms,
metabolc and gE'I"I{H"I'Ih: featuras. In this Eﬂ.lﬂ]' we obian a first [E'Emp"lﬂl'l af ihe mbous
roée In the Infiecbion and diferent design of analysis protocols for the future test.

Ezplorando 13 virulenza dl Arcobacter buzien durants Iinfezlons almulata i
mzdalll Inteatinal

Cuesto progetto dl fes! di dofiorato &l occupa dl Arcobacter buizler, un patogeno
emengents prasenta nel cbo frequantemsante Isdato da came d sUNa & bovina e di pollo
& che causa dferentl sintomi gastroimtestinall come diamea & dojord addominall In uomo &
animal 3 causa del suD IIII'I"IFI:H'lﬂ'ﬂEﬂ1D Invasivo. Monostante cid & Mﬂﬂﬂm dl A
butzied & sottostimata a causa della penuria di informazionl riguardand! § w0 meceanismo
dl viruleriza e aspet metaboilel & genomiki. In questo studio abblamo otienuio Informazion
riguandant || ruoly ded muco nalfinfezione & Messo appunto diferentl protocoll d'anails)
per e prove Tuturs.

1. state-of-the-art

Arcobacter butzler (Vandamme P et al, 1981) Is an emerging foodbome pathogen
Included In Campylobacieraceas family often Isoiated from pork, chicken, beef meat and
water, which causes differeni gastoinbestingl symptoms such as abdominal pain, vomit,
diamea, In umans and animals due o ks Invaslve behavior. However, the Pﬂ'ﬂ'lﬂgml-ﬂ-ﬂj'
of this gram negative bactera Is sl underastimated due to a substantial lack of Information
on Its virulence mechanisms, I bbllography are presents @ferent ecological work aoout
these bactena but few work on the vindence mechanism, In particular about genomics and
transcrptomics data (Femeira, Quelroz, Oleastro, & Domingues, 2014). The ecolngleal
works show the presence of A, butzier! In diferent environmental compartment and hast
such as wasie and marine water, planis, animals (pigs, catile, poliry) and In clinical casas.
In the case of A. butzlerd infecion In addibion to the previously cited symploms has occumed
cases of sampiicemla. For the wide presence on Tood and for the pathoganicity of this
hactera specie, new study about vinsenca machanism wil be useful to denscribe Hs role
In elinlcal cases (Ramess et al., 2017).

2. PhD Thesle Objactives and Mileatones

This study aims fo explore, In simulated host-pathogen Interactions, colontzation and
Invasion capablity of gifferent strains of A. butzier, thanks the use of diferent Infestinal
modals {mucus producers and not Mucus produces cell modeis). In addilon, an Inklal study
virdenca gens axpression was perfomead on the fyps strain, 10 ookin st data wusedul for
foliowing test, such as genomics and franscriptomics studies on other strains. The aims
mengonad for my PhD project can be subdivided Into the following activities according to
the Gantt diagram {Figure 1),
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2.1) Colonlzation and Invaslon assay

To determinate the colonization and Invasion abilty of the bacterla specie In object, after
14 days from the modets cellwar confluence, a koad of 6.5 & 0.5 Log CFU cm? was
Inocuiated on three no mucus [Caco-2) and MUCUS prodUCETs (Caco-2/HT20 MTX, 3] cel
miodels . Afer 50 miwes from the Inoculum colonizaton and Invasion have been
determinated with an omogeneizabion (Trton-X 0,25%) and with gentamicin applcation
foliowed from an omogenatzation respectively.

2.2) sfudy of bactera translocation

To determinate the traslocational ablity of the bactera through the cell layer 2D models
have been produced and moculated at the attalmment of a TEER (bans epithela
endothelal resistance) of 1000 0 em?. To determinate the bactera passage, after 1, 2, 4,
B, 24, 30 and 43 hows, microblological load samping has been performed In the
basolateral compartment In paraliel a TEER mesurament was executed fo determinate the

cel layer integrity.

2.3) RT-gPCR gene axpression study
AN ex novo pimer design (Thomton & Basu, 2011) was performed for ning putative
vinulence gene (cadF, ciaB, 1340, igA, hecA, hec, mviN, pldd, fiyA) (Douldah et al,
2012) on A. butzler genome (type sirain LMG 108287), thelr relafive expression was
guantified by Reverse Transcriptase (RT)- quanttative (gJPCR under simulated host-
pathogen Interaction condiions. To collect cDMA to analyzable, in vitro gut models of
mucus-producing and not producing human cells wers Inoculated with the pathogan, and
total RMA was obtained at different imeframes. The gene expression determination has
been calculated with the ralative gene expression methods “double delta o™

2.4) Genomica

The genomes of the strains In object will be sequenced with llumina Myseq [NGS) to obtain

data abouwt different genomes from strains of this spacle to link at Te colonlzatlon and
Inwasion iesis.

2.5) Gena annotation

To obiain information about the role of genes sequenced from the previous step, the
genomes ootain will be processed with the bininformatic sofhaare Prokka, this to have a
gene annoiaton foundamenial to predict the function of A. buizien genes (Seemann, 2014 )

2.6) Tranecripiomics

RHA collecied at different times form the inilal inccwum will be study with RMAs2g, this o
pitain data about the real expression of possible vindence gene. The colecing of RMA will

b= pemonmied oN RO MUCUS 3Nd MUCUSs producers cell modals, this 1o botain data abowt the
role of Intestinal mudcus an AL DUEZisdT virulence meshanism.

2.7) Tranzcripiomics confimation

The corfirmation of tescriptomic daa will b2 performed through different gRPCR on the
more refevant genss. This adpting the methodology at the point 2.3.
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2.8) Proteomics

In conciusion a proteamics study will be exacuted io obiain data about the maost Interssting
pratein In dependence of the gene axprassion data. This wil be Important to ootain a further
data confimation and io obiain sequence and struchure of the most relevani proteins linksd
o Me A butzied virndence mashanksEm.

2.5) Wrting and presentations

My PND work wil b2 presented at diferent workshop and congress such as IAFP
symposium, as well a5 at the final thesls discussion. The resulis from my project will be
pubblicated on specialized journals.

Tabds 2 Gann dlagram for Mis PAD Mesis project
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Arcobocter bitzler is an smerging foodborne pachogen of the Compyloboctemosas family,
gastrointesinal diseases in human and animals. Howeser, pathopenicny of A butzfen
iz still uriderestmated dus to 3 substantzl bok of information on is windsnce mechanisms,
metabodic and genomic feaoanes,

Contact betwesn intestinal osll res and
B e L T i Arcobacter butrlen strains ([from differest ssmples) oo
— - Ao simulate virulerce condibons
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