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7KHFRPSRQHQWVRIOLWWHUVL]HLQUDEELWVHIIHFWRI$QR*HQLWDO'LVWDQFH
R. Belabbas1, M.L. García2, H. Ainbaziz3, A. Berbar1, G.H. Zitouni1, N. Benali1,3, M. Lafri1 and M.J. Argente2
1Biotechnology Laboratory of Animal Reproduction (LBRA), Institute of Veterinary Sciences, University of Saad
Dahleb Blida I, 09000 Blida, Algeria, 2Departamento de Tecnología Agroalimentaria, Universidad Miguel
Hernández de Elche, 03312 Alicante, Spain, 3Health and Animal Production, National Veterinary School, 16200,
Algeria; r_belabbas@yahoo.fr
The aim of this work was to test in rabbit of local Algerian population, the effect of Ano-Genital Distance
(AGD) before the mating on, sexual behavior, litter size and its components (ovulation rate and prenatal
mortality) and sex ratio (ratio of male pups to females pups at birth). In total, 64 multiparous rabbit does
were used in this experiment. At the moment of mating, the AGD was measured by three operators and the
behavior of the females was noted. At 12 d post coïtum, an endoscopy was realized on the pregnant females in
order to measure the ovulation rate (number of non-hemorrhagic corpora lutea) and the number of implanted
embryos (live and resorbed). At kindling, the number of pups (live and dead) and their sex were noted. The
females with larger AGD were more aggressive (25,4% vs 8%; P<0,01) but presented similar receptivity rate
when compared to the females with shorter AGD (82 vs 86%; P>0,05). At 12 d of pregnancy, the effect of the
$*'ZDVQRWVLJQL¿FDQWRQWKHRYXODWLRQUDWH YV3! +RZHYHUWKHIHPDOHVZLWKODUJHU$*'
presented higher early embryonic and fetal mortalities (+45% and +57% respectively; P<0,01). The females
with larger AGD gave birth to almost 62% male pups. Conversely, the females with sorter AGD gave birth
WRDERXWPDOHSXSV,QFRQFOXVLRQWKH$*'LQUDEELWVKDVLQÀXHQFHGWKHPDMRULW\RIWKHWUDLWVUHODWHGWR
reproduction and more investigations are necessary in order to understand more the origin of results obtained.
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&267$FWLRQ)$(XURSHDQQHWZRUNRQWKHIDFWRUVDIIHFWLQJWKHJDVWURLQWHVWLQDOPLFURELDOEDODQFH
P. Trevisi
University of Bologna, DISTAL, V. Fanin, 40127, Bologna, Italy; paolo.trevisi@unibo.it
&267$FWLRQVDUHDQHI¿FLHQWQHWZRUNLQJLQVWUXPHQWIRUVFLHQWLVWVHQJLQHHUVDQGVFKRODUVWRFRRSHUDWHDQG
coordinate nationally funded research activities. In 2015 the COST Action – FA1401 ‘European network
on the factors affecting the gastro-intestinal microbial balance and the impact on the health status of pigs
(PiGutNet) started. Today, the network involves 49 European intuitions and several companies from 22
European countries. Moreover, partners from Canada, China and Australia collaborate in the network activities.
7KHPDLQREMHFWLYHRI3L*XW1HWLVWRLQFUHDVHWKHNQRZOHGJHDERXWWKHHIIHFWLQWHUDFWLRQRIHQYLURQPHQWDO
and genetic factors on the composition of the microbiota in the gastrointestinal tract of pigs and to improve
the risk management associated with antibiotic resistance in pig production. In order to disentangle the
IDFWRUVLQYROYHGLQWKHJXWPLFURELDOEDODQFHIRXUPDLQWRSLFVZHUHLGHQWL¿HGL0ROHFXODUPLFURELRORJ\LL
Environment, host genetics and epigenetic approach; iii. Feeding strategy; iv. Antibiotic resistance. According
WRWKHPDLQUHVHDUFKDUHDVDERYHGHVFULEHGZRUNLQJJURXSV :*V ZHUHGH¿QHG:*)XQFWLRQDODQG
genetic characterization of microbial communities in the gastrointestinal tract of pigs; WG2. Genetic and
environmental factors to understand dysbiosis including their interaction (epigenetics); WG3. Feeding strategy
to maintain/restore the gut homeostasis; WG4. Antibiotics as a factor of dysbiosis and spread of antibiotic
UHVLVWDQFHJHQHV:*.QRZOHGJHDQGPDQDJHPHQWH[FKDQJH7KH3L*XW1HWQHWZRUNLVRSHQWRDFFHSWQHZ
SDUWQHUVWKDWDLPWRVKDUHLQIRUPDWLRQWRSURJUHVVLQWKH¿HOGRIWKHJXWPLFURELDOEDODQFHRISLJV,QRUGHU
to have more information on the network, please, visit the webpage http://www.cost.eu/COST_Actions/fa/
Actions/FA1401 and www.pigutnet.eu.
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0LFUREHVGLHWDQGKRVWKRZGRWKH\LQWHUDFWLQQHZERUQSLJOHWV"
T. Thymann
University of Copenhagen, Veterinary Clinical and Animal Sciences, 68 Dyrlægevej, 1870 Frederiksberg C,
Denmark; thomas.thymann@sund.ku.dk
invited

Following birth the gastrointestinal tract in pigs is quickly populated with bacteria, viruses and parasites. At
WKHRQHKDQGWKLVPD\LQGXFHVHYHUHSDWKRORJLFDOFKDQJHVLQWKHJXWGXULQJWKH¿UVWIHZGD\VDIWHUELUWKEXW
at the other hand proper gut colonization is also a prerequisite for development of important functions like
GLJHVWLRQDQGLQQDWHDQGDGDSWLYHLPPXQLW\*XWPLFURELDOFRPSRVLWLRQLQHDUO\OLIHLVDUHÀHFWLRQRIZKLFK
microbes are present in the local environment as well as factors related to the diet and the host. We have in a
long series of experiments studied early life gut colonization in newborn pigs housed individually under very
standardized laboratory conditions. Although this represents a much different colonization pattern than seen in
commercial pig production, it offers a possibility to study intervention strategies and host responses without
WKHLQÀXHQFHRIFRQIRXQGLQJIDFWRUV2QWKHKRVWVLGHZHKDYHVKRZQWKDWWKHJXWPLFURELRWDLVLQÀXHQFHG
E\WKHJHVWDWLRQDODJHDWELUWKDVSUHWHUPSLJVGLVSOD\DGLIIHUHQWPLFURELDOSUR¿OHXSWRRQHPRQWKDIWHUELUWK
relative to pigs born at term, given the same diet and housing conditions. Although it is not clear to which extent
newborn pigs under farming conditions display characteristics of prematurity, the high litter size and morbidity
and mortality in pigs relative to other farm animals, makes it a plausible working hypothesis. Ingestion of
PLONGLHWVLVNQRZQWRLQÀXHQFHJXWPLFURELDOFRPSRVLWLRQGXULQJWKH¿UVWZHHNRIOLIHEXWZHKDYHVKRZQ
WKDWWKHVHGLHWLQGXFHGJXWPLFURELDOHIIHFWVPD\QRWSHUVLVWLIWKHGLHWLVFKDQJHGDIWHUWKH¿UVWZHHN'HVSLWH
the unstable and transient nature of the gut microbiota in early life, ongoing activities in our lab are now
WU\LQJWRLGHQWLI\LILQGXFHGGLIIHUHQFHVGXULQJWKH¿UVWZHHNRIOLIHDVVRFLDWHVZLWKDSHUVLVWHQWFKDQJHLQWKH
HSLJHQHWLF¿QJHUSULQWLQJXWPXFRVDOFHOOV)XUWKHUEDVLFDQGDSSOLHGUHVHDUFKLVQHHGHGWRGHWHUPLQHKRZD
SURSHUJXWFRORQL]DWLRQFDQEHVHFXUHGLQHDUO\OLIHDQGWRZKDWH[WHQWWKLVLQÀXHQFHVJXWKHDOWKLQODWHUOLIH
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7KHSRUFLQHJXWPLFURELRWDFRPSRVLWLRQDQGOLQNVZLWKKRVW¶VJHQHWLFVDQGSKHQRW\SHV
J. Estellé and C. Rogel-Gaillard
INRA, UMR1313 Génétique Animale et Biologie Intégrative (GABI), Domaine de Vilvert, Bat. 320, 78350 Jouyen-Josas, France; jordi.estelle@jouy.inra.fr
invited

Microbiomes and their effects on hosts are emerging as outstanding factors to study in the animal production
¿HOG,QIDFWWKHPLFURELRPHRIWKHLQWHVWLQDOWUDFWPD\EHFRQVLGHUHGDQHZKRVWRUJDQWKDWSOD\VDPDMRU
role in health and well-being. In our laboratory we are developing a research line that targets the pig’s gut
PLFURELRWDZLWKWKHREMHFWLYHWRVWXG\WKHLQWHUSOD\ZLWKLWVKRVWIRUVKDSLQJKRVW¶VSKHQRW\SHV7RWKLVHQG
a cohort of French Large White piglets ranging from 14 to 70 days old was assessed for fecal microbiota
composition by pyrosequencing the 16S rRNA gene. All animals were weaned at 28 days and measured for
immunity and production traits. Bacteroidetes, Firmicutes, and Proteaobacteria phyla were predominant at all
DJHVZKLOHVSHFL¿FPLFURELDOJURXSV HJ/DFWREDFLOOXV ZHUHPRUHUHSUHVHQWHGLQWKH\RXQJHVWDQLPDOV,Q
WKLVVHQVHDWHPSRUDOWUDMHFWRU\RIEDFWHULDOFRPPXQLWLHVLQSLJOHWVUHYHDOHGDVWUDWL¿FDWLRQRISLJOHWVLQWZR
PDLQJURXSVDIWHUZHDQLQJWKDWZHUHSULPDULO\GLVWLQJXLVKHGE\WKHOHYHOVRIXQFODVVL¿HG5XPLQRFRFFDFHDH
DQG3UHYRWHOODUHVSHFWLYHO\7KLVUHVXOWVZHUHFRQ¿UPHGLQSK\ORJHQHWLFQHWZRUNDQGFOXVWHULQJDQDO\VHV
in 518 60-days old pigs. A Dominance of Prevotella was positively correlated to increased concentrations
of luminal secretory IgA, average daily gain and body weight. In parallel, the genetic parameters of the gut
microbiota composition were estimated and, among a set of 63 genera, 7 had low (0.1<h2<0.2), 15=‘‘ 8=‘‘
and=‘‘ h2=‘‘ high=‘‘ medium=‘‘>0.4) heritabilities for abundance variation. Finally, regularized canonical
correlations and sparse Partial Least Squares analyses highlighted both positive and negative correlations
between health traits (e.g. monocytes, eosinophils, platelets) and genera such as Prevotella, Roseburia and
'LDOLVWHU7KXVWKHJXWPLFURELRWDFRPSRVLWLRQLVERWKLQÀXHQFHGE\WKHKRVW¶VJHQHWLFVDQGOLQNHGWRKHDOWK
DQGJURZWKWUDLWVZKLFKFRQ¿UPVWKHUHOHYDQFHRIWKLVHFRV\VWHPIRUWKHSRUFLQHSURGXFWLRQK !
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'HOLQHDWLQJVSDWLRWHPSRUDOSURFHVVHVLQWKHJXWPXFRVDRISLJV
B. Hulsegge1, J.M.J. Rebel1, D. Schokker1 and M.A. Smits1,2
1Wageningen Livestock Research, Droevendaalsesteeg 1, 6708 PB, the Netherlands, 2Central Veterinary Institute,
8219PH, Lelystad, the Netherlands; ina.hulsegge@wur.nl
Biological tissues, like intestine, are highly dynamic and develop in time. To investigate this intestinal
development we have used whole genome analyses. Temporal gene expression patterns provide an important
characterization of gene function. Identifying such gene expression patterns provide much greater insight into
their biological functions and timing of certain biological processes compared to individual genes because
they often share similar expression patterns. To get insight into the dynamics of biological processes in the
JXWPXFRVDRISLJVZHXVHGDVHWRIMHMXQDOJHQHH[SUHVVLRQGDWD7RLGHQWLI\VXFKUHIHUHQFHJHQHH[SUHVVLRQ
pattern of control pigs, data of 9 microarray experiments were combined. In total 98 arrays from 2 platforms
were used, measuring expression levels at 17 different time points (range 0-63 days post-natal). A set of 8,069
genes were common across both platforms was used as input to extract nine reference patterns of expression
over the time course. In order to identify whether these clusters of genes showed similar functions, a Reactome
pathway enrichment analysis was performed for each cluster. Decreasing expression patterns over time were
enriched for ‘extracellular matrix’, ‘metabolism’, ‘platelets’ and ‘kainate receptors’. Whereas an increasing
SDWWHUQRYHUWLPHZDVDVVRFLDWHGWRµLPPXQHV\VWHP¶DQGµFHOOSUROLIHUDWLRQ¶*HQHVLQWKHUHODWLYHO\ÀDWSDWWHUQ
over the whole time course were related to ‘gene expression’. In conclusion, by performing a meta-analysis on
MHMXQDOJHQHH[SUHVVLRQSDWWHUQVRI FRQWURO SLJOHWVIURPPXOWLSOHH[SHULPHQWVZHREWDLQHGLQVLJKWLQWRWKH
WLPHGHSHQGHQWÀXFWXDWLRQVRIELRORJLFDOSURFHVVHVLQWKLVWLVVXH7KLVLQVLJKWPD\EHH[SORLWHGWRPRGXODWH
particular processes by changes in management, nutrition, or genetic background.
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The effect of host genetics factors on shaping pig gut microbiota
M. Maushammer1, A. Camarinha-Silva1, M. Vital2, R. Wellmann1, S. Preuss1 and J. Bennewitz1
1University of Hohenheim, Institute of Animal Science, Farm Animal Genetics and Breeding, Garbenstr. 17, 70599
Stuttgart, Germany, 2Helmholtz Centre for Infection Research, Inhoffenstraße 7, 38124 Braunschweig, Germany;
maria.maushammer@uni-hohenheim.de
Studies on humans suggests that host genotype plays an important role in the diversity of the gut microbial
FRPPXQLW\&XUUHQWO\WKHUHLVDODFNRIUHVHDUFKLQSLJVUHJDUGLQJWKHJHQHWLFLQÀXHQFHVRQJXWPLFURELDO
FRPPXQLW\7KHDLPRIWKLVSURMHFWLVWRDGGUHVVKRZKRVWVSHFL¿FJHQRW\SHEDFNJURXQGLQÀXHQFHVWKH
FRPSRVLWLRQRIWKHSLJJXWPLFURELRWDDQGKRZWKLVFRPSRVLWLRQLQÀXHQFHVJURZWKSHUIRUPDQFH&RORQ
microbiota of 210 Piétrain sows was characterized by 16S Illumina amplicon sequencing. Sows were
genotyped with PorcineSNP60 BeadChip. Phylogenetic analysis assessed using RDP pipeline. Univariate
and bivariate genomic mixed linear models were used to estimate genetic parameters (heritabilities and
JHQHWLFFRUUHODWLRQV 1H[WWRWKHUDQGRPSLJHIIHFWDUDQGRPVODXJKWHUGD\HIIHFWDQGVHYHUDO¿[HGHIIHFWV
were included. The covariance structure of the pig effect was modelled by a SNP-based genomic relationship
matrix. All pigs showed a microbial community similarity of 35%. Animals more colonized with Firmicutes
presented a 68% dissimilarity from those more colonized with Bacteroidetes. Phylotypes contributing for this
variation were Unc. Clostridium, Lactobacillus amylovorus, Streptococcus alactolyticus. Prevotella showed
negative correlations with Clostridium sensu stricto, Clostridium XI and Ruminococcaceae and a positive
one with Lachnospiraceae. Spirochaetales was the most highly heritable group of microbes in the pig gut
(0.52), followed by the genera Alloprevotella, Blautia, Catenibacterium, Lactobacillus and Spirochaetes
(~0.36). Lactobacillus and feed consumption showed the highest negative genetic correlation (-0.5) followed
by Alloprevotella (-0.46). The genetic correlations between daily gain and bacteria ranged between -0.26 and
0.19. To conclude, the microbial composition in the gut seems to be a heritable trait of the pig, which might
EHFRPHSDUWRIWKHEUHHGLQJJRDOWRLPSURYHIHHGHI¿FLHQF\
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)87JHQHSRO\PRUSKLVPLPSDFWRQJXWPLFURELRWDLPPXQHUHVSRQVHDQGPHWDERORPLFSUR¿OHRISLJOHWV
C. Lauridsen1, A.S.R. Poulsen1, D. Luise2, S. Sugiharto3 and N. Canibe1
1Aarhus University, Blichers Alle 20, P.O. Box 50, 8830 Tjele, Denmark, 2University of Bologna, Viale
G. Fanin 50, 40127 Bologna, Italy, 3Diponegoro University, Semarang, 50275 Central Java, Indonesia;
charlotte.lauridsen@anis.au.dk
$VLQJOHJXDQLQHWRDGHQLQHPXWDWLRQDWQXFOHRWLGHLQWKHĮ  IXFRV\OWUDQVIHUDVH )87 JHQHLV
GHWHUPLQDQWIRUWKHVXVFHSWLELOLW\RISLJOHWVWR(VFKHULFKLDFROL)GLDUUKHD:HVWXGLHGWKHLQÀXHQFHRI
FUT1 gene variants on the intestinal luminal microbiota, mucosal immune responses, binding of E. coli F18,
DQGSODVPDPHWDERORPLFSUR¿OHRIZHDQHUV7ZR(FROL)VHQVLWLYHVRZV KHWHUR]\JRXV)870*$ 
were mated with a resistant boar (homozygous, FUT1-M307AA). Offspring were raised with their dams until
ZHDQLQJRQG3LJOHWVZHUHVDFUL¿FHG G DQGJDVWURLQWHVWLQDOGLJHVWDFROOHFWHG'LVWDOMHMXQDOWLVVXHZDV
obtained to determine the binding of E. coli F18 to intestinal tissue ex vivo, using a porcine intestinal organ
culture model. Mucosa was sampled from the cultured intestinal tissue for IgA and IgM determination. Feces
and plasma were collected during the study. Sensitive piglets weighed more than resistant piglets on day 28
(P=0.003) and 34 (P=0.01) of age. The ex vivo adherence of E. coli to intestinal tissue and the numbers in
intestinal content were higher (P=0.05) in sensitive piglets than in resistant piglets. No effects on concentration
of immunoglobulins in mucosa were measured. In susceptible pigs, numbers of lactic acid bacteria tended
(P=0.06) to be higher in faecal samples and at 34 days of age, the fecal number of hemolytic bacteria was
higher (P<0.003). A higher number of Enterobacteriaceae (P<0.02) in the distal small intestine, caecum and
mid-colon; and of hemolytic bacteria (P=0.02) along the gastrointestinal tract were found in susceptible piglets.
The concentration of acetic acid was higher in the colon of sensitive piglets (P=0.01). Minor differences
EHWZHHQWKHJHQRW\SHVZHUHREWDLQHGZLWKUHJDUGWRWKHSODVPDPHWDEROLFSUR¿OH,QFRQFOXVLRQRXUUHVXOWV
LQGLFDWHWKDW)87JHQRW\SHPLJKWLQÀXHQFHWKHJDVWURLQWHVWLQDOFRORQL]DWLRQRIRWKHUEDFWHULDOJURXSVWKDQ
(FROL)DQGPD\DOVRLQÀXHQFHJURZWKDQGH[HUWVRPHPLQRULQÀXHQFHRQWKHPHWDEROLVPRIWKHKRVW
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7KH$EORRGJURXSVHIIHFWRQWKHSRUFLQHJXWPLFURELRWDFRORQL]DWLRQ
V. Motta, D. Luise, M. Colombo, P. Trevisi and P. Bosi
University of Bologna, DISTAL, V. Fanin, 40127, Bologna, Italy; vincenzo.motta2@unibo.it
Intestinal epithelium glycocalix plays a role in bacterial-host interaction. The porcine histo-blood group
$V\VWHPDIIHFWHGWKHMHMXQDOPXFRVDJO\FRPLFSDWWHUQSUR¿OHDQGWKXVPD\LQÀXHQFHWKHJXWPLFURELRWD
FRORQL]DWLRQHYHQWV7KHSUHVHQWVWXG\YHUL¿HGWKHLQÀXHQFHRI$DQGEORRGJURXSVRQWKHSRUFLQHJXW
microbiota and tested the resilience of the bacterial community after weaning. Two sows with A blood group
and two with 0 blood group were selected. Three piglets per sow with blood group identical to the mother
were chosen. Fecal samples were collected from the piglets at 7 (tI) and 14 (tII) days after birth and 2 weeks
after weaning (tIII). Faeces from the sows were also collected at tI and tII in order to check the microbiota
similarity between mother and piglets. Bacterial DNA was extracted with QIAGEN DNA stool mini kit, V3-V4
region of 16S rRNA gene was sequenced on Illumina MiSeq and the resulting data were analyzed in QIIME
Y ZLWKRSHQUHIHUHQFH278VWUDWHJ\XVLQJGHIDXOWVHWWLQJV1RVLJQL¿FDQWGLIIHUHQFHLQPLFURELRWD
composition and diversity were reported between A and 0 genotypes. The dominant phylum was Firmicutes,
followed by Bacteroidetes and Proteobacteria, both in sows and in piglets. It is visible a cline in which the
Bacteroidetes rise from tI piglets samples (9%) to the mature microbiota (21% in sows samples), whereas
Proteobacteria decrease (8% to 3%).The sows showed stable and higher values of alpha diversity, instead
microbiota diversity in piglets increased along time, reaching after weaning (tIII) values close to those of
sows (mature microbiota), furthermore, a linear correlation between tI and tIII in piglets, for Shannon (r=0.64
P=0.02) and Chao1 (r=0.62 P=0.02) indices, was notable. Results show the absence of A and 0 blood group
HIIHFWRQWKHSRUFLQHJXWPLFURELRWDDQGVXJJHVWWKDWWKHPDQLSXODWLRQRIJXWPLFURELRWDLQWKH¿UVWGD\V
RIOLIHFDQLQÀXHQFHWKHPLFURELDOFRPPXQLW\FRPSRVLWLRQRIWKHJDVWURLQWHVWLQDOWUDFWHYHQDIWHUZHDQLQJ
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,PSDFWRIKLJKZKHDWEUDQGLHWRQVRZV¶PLFURELRWDSHUIRUPDQFHVDQGSURJHQ\¶VJURZWKDQGKHDOWK
J. Leblois1, J. Bindelle1, F. Dehareng2, S. Massart1, B. Li1, H. Soyeurt1, J. Wavreille2, Y. Beckers1 and N.
Everaert1
1ULg-GxABT, Passage des Déportés, 2, 5030 Gembloux, Belgium, 2CRA-W, Rue de Liroux, 9, 5030 Gembloux,
Belgium; julie.leblois@ulg.ac.be
Finding alternatives to antimicrobial growth promoters is part of the goal of improving sustainability in pig
SURGXFWLRQ'LHWDU\¿EUHVDUHFRQVLGHUHGDVKHDOWKSURPRWLQJVXEVWDQFHVDFWLQJRQSLJV¶PLFURELRWD7KLVVWXG\
aimed to investigate whether the enrichment of sows’ diet with high levels of wheat bran (WB) could impact
the performances of sows and piglets’ health. Seven sows were fed a control diet (CON) and 8 sows a WB diet
from day 43 of gestation (WB 240 g/kg DM) until the end of the lactation period (WB 140 g/kg DM). Diets
were formulated to be iso-energetic and iso-nitrogenous by changing the proportions of some ingredients.
Faeces were sampled at different time points (before treatment, during treatment: in gestation and lactation) to
determine microbiota composition (sequencing with Illumina MiSeq). Milk was sampled weekly to determine
lactose, fat and protein concentration by mid-infrared technology and IgA and IgG contents by ELISA.
Before weaning (d26-27), piglets were euthanized, intestinal contents and tissues sampled for further analyses.
=RRWHFKQLFDOSHUIRUPDQFHVRIVRZVDQGSLJOHWVZHUHUHFRUGHG6WDWLVWLFDODQDO\VHVZHUHSHUIRUPHGXVLQJWKH
SAS MIXED procedure and repeated measurements. Treatment never impacted piglets’ weight (P=0.51). Sows’
ingestion during the lactation period was comparable between both treatments until the last 4 days of lactation
ZKHUHWKHSHUFHQWDJHRIWDUJHWLQJHVWLRQZDVVLJQL¿FDQWO\ 3 ORZHUIRUWKH:%  FRPSDUHGWRWKH
CON group (89%). No effect on sows’ backfat and weight changes was observed. An increased abundance of
Lactobacillus spp. in feces of the WB group was observed in gestation before and after diet change (8.8% vs
15.1% of total bacteria). However, for the overall genera changes between treatments, it only seems to occur
for minor groups of bacteria. Milk protein, fat, IgG and IgA were not affected by treatment, but a time-effect
(P<0.001) was observed while treatment impacted (P<0.05) lactose content. In conclusion, sows’ performances
were not affected by the high WB diet and more research on the piglets’ samples is foreseen.
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(IIHFWVRIGLHWDU\SURWHLQVRXUFHVRQLQWHVWLQDODQGV\VWHPLFUHVSRQVHVRISLJV
S.K. Kar1, A.J.M. Jansman2, D. Schokker2, L. Kruijt2 and M.A. Smits1,2
1Wageningen University, Host-Microbe Interactomics, De Elst 1, 6708 WD Wageningen, the Netherlands,
2Wageningen UR Livestock Research, De Elst 1, 6708 WD Wageningen, the Netherlands; soumya.kar@wur.nl
Previously we provided evidence that experimental diets prepared with different protein sources and
administered for 3 weeks to mice, greatly affected host (immune and metabolic parameters) and gut microbiota.
,QWKHSUHVHQWVWXG\ZHXVHGSLJVWRLQYHVWLJDWHWKHHIIHFWVRI¿YHH[SHULPHQWDOGLHWVHDFKFRQWDLQLQJRQHRI¿YH
different protein sources on a range of physiological and immunological parameters. Pigs aged six weeks were
fed for four weeks with experimental diets containing one of the following protein sources providing a dietary
protein level of 160 g/kg: soybean meal (SBM), wheat gluten meal (WGM), rapeseed meal (RSM), spray dried
SODVPDSURWHLQ 6'33 RUEODFNVROLGHUÀ\ %6) 7RGLVFHUQFKDQJHVLQLQWHVWLQDOPXFRVDOJHQHH[SUHVVLRQ
LQWHVWLQDOPLFURELRWDFRPSRVLWLRQDQGV\VWHPLFLPPXQLW\JHQRPHZLGHJHQHH[SUHVVLRQSUR¿OLQJLQMHMXQDO
and ileal tissue, 16S rRNA gene sequencing of intestinal microbiota (on-going), and multiplex detection of
cytokines and chemokines in serum were used. Gene set enrichment analysis (GSEA) was performed on the
transcriptomic data to identify biological pathways and processes affected in small intestine by the various
GLHWV-HMXQXPVKRZHGWKHKLJKHVWUHVSRQVHLQWUDQVFULSWRPHDQDO\VLVDQGWKHUHIRUHZHIRFXVHGRQMHMXQXP
We observed higher (FDR, q<0.05) expression of genes related to barrier function and immune signalling in
duodenum of pigs fed with SBM compared to SDPP and BSF, and these response were higher in the former
comparison. Moreover, we have observed lower (q<0.05) expression of genes in duodenum of pigs related
to metabolism of bio-molecules (xenobiotics, retinol and tryptophan) in SBM compared to RSM and WGM.
)XUWKHURYHUDOOUHVSRQVLYHQHVVWRWKHVHGLHWVVKRZHGQRVLJQL¿FDQW 3 HIIHFWVRQQLQHPHDVXUHGEORRG
immune parameters. From the knowledge gained from our previous mice study we expect different effects on
the composition and/or diversity of small intestinal microbiota. The results of these studies will be presented
and discussed with regard to the potential use of alternative protein sources to replace the traditional protein
sources in pig diets.
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(IIHFWRISURWHFWHGEHQ]RLFDFLGVXSSOHPHQWDWLRQLQQXUVHU\GLHWVRQSLJOHWJURZWKSHUIRUPDQFH
S. Keller1, M. Blanch1, P. Buttin1 and J. Morales2
1Novus Europe SA/NV, rue Neerveldstraat 101-103, 1200 Brussels, Belgium, 2PigChamp Pro Europa S.L., Calle
Santa Catalina, 10, 40003 Segovia, Spain; sven.keller@novusint.com
Delivering benzoic acid to the intestinal tract by using an embedding technology, improves growth performance
of pigs as a result of higher nutrients digestibility, inhibition of pathogenic microorganisms and maintenance
of intestinal microecological balance. This study evaluated the effect of protected benzoic acid (Provenia®,
Novus International Inc., USA) in nursery diets on growth performance and also assessed the compatibility of
LWVFRPELQDWLRQZLWK]LQFR[LGH =Q2 XVHGDWWKHUDSHXWLFGRVH SSP $WRWDORIZHDQHGSLJOHWV 
kg body weight; 28 d of age) were used and distributed in a 2×2 factorial design, based on the administration
RUQRWRIWZRDGGLWLYHVHPEHGGHGEHQ]RLFDFLG NJW DQG=Q2 SSP 3LJVZHUHIHGDSUHVWDUWHU
GLHW GWR DQGDVWDUWHUGLHW GWR DQG=Q2ZDVDGPLQLVWHUHGRQO\LQSUHVWDUWHUIHHGLQWKRVH
treatments containing it, while Provenia was added during the whole experimental period. Average daily
gain (ADG), feed intake and feed conversion ratio (FCR) were controlled and daily health and faecal score
ZHUHUHFRUGHG7KHUHZDVQRLQWHUDFWLRQEHWZHHQEHQ]RLFDFLGDQG=Q2GLHWDU\VXSSOHPHQWDWLRQGXULQJWKH
experimental period. Benzoic acid supplementation tended to increase ADG in the starter phase (535 vs 510
JG3  DQGLPSURYHG)&5LQWKHJOREDOQXUVHU\SHULRG YVJJ3  =LQFR[LGHGLGQRW
DIIHFWJURZWKSHUIRUPDQFHERWKLQSUHVWDUWHUDQGWRWDOQXUVHU\SHULRG+RZHYHU=Q2UHGXFHGWKHLQFLGHQFH
RIGLDUUKHDFRPSDUHGZLWKEHQ]RLFDFLG,QFRQFOXVLRQFRPSDUHGWR=Q2VXSSOHPHQWHGDWWKHUDSHXWLFGRVH
in the pre-starter phase, supplementation of nursery feed with protected benzoic acid improved growth
performance of piglets.
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7UDQVFULSWRPHDQDO\VLVRISRUFLQHPHVHQFK\PDOVWHPFHOOVVXEMHFWHGWRHSLJHQHWLFPRGXODWLRQ
A. Gurgul, J. Opiela, K. Pawlina, J. Romanek, .ĩXNRZVNL76]PDWRáDDQGM. Bugno-Poniewierska
National Research Institute of Animal Production, Krakowska 1, 32-083 Balice, Poland;
artur.gurgul@izoo.krakow.pl
8SWRQRZSUDFWLFDOO\OLWWOHLVNQRZQDERXWJHQHH[SUHVVLRQSUR¿OHDQGLWVUHJXODWLRQLQSRUFLQHPHVHQFK\PDO
VWHPFHOOV 06&V 0RUHRYHUQRWKLQJLVNQRZQDERXWWKHLPSDFWRIHSLJHQHWLFDOPRGL¿FDWLRQVRQSRUFLQH
06&VWUDQVFULSWRPH2XUSUHYLRXVUHVXOWVVKRZHGWKDWXVLQJHSLJHQHWLFDOO\PRGL¿HG06&DVGRQRUFHOOV
IRUVRPDWLFFHOOFORQLQJLQSLJVVLJQL¿FDQWO\LQFUHDVHGWKHHI¿FDF\RIWKHSURFHGXUH7KHUHIRUHLQWKLVLQLWLDO
study, a comparative gene expression analysis was carried out between porcine MSC treated with Histone
Deacetylase (HDAC) inhibitor – Trichostatin A (TSA) and control cells, to address the regulation of the
HSLJHQRPLFWUDQVIRUPDWLRQDQGLWVLPSDFWRQJHQHH[SUHVVLRQSUR¿OHDQGWRGH¿QHZKLFKVHWVRIJHQHVPD\
EHUHVSRQVLEOHIRULQFUHDVHGXVHIXOQHVVRI76$PRGL¿HG06&V%\XVLQJKLJKWKURXJKSXWP51$VHTXHQFLQJ
(Illumina) we characterized the transcriptome of in vitro cultured pig bone-marrow-derived MSCs, both treated
K DQGXQWUHDWHGZLWK76$7KHH[SUHVVLRQRISRVLWLYHDQGQHJDWLYHVXUIDFHPDUNHUVVSHFL¿FIRU06&
ZDVFRQ¿UPHGE\ÀRZF\WRPHWU\DQGLPPXQRÀXRUHVFHQFHDQDO\VHV$7RS+DW&XIÀLQNVSLSHOLQHDOORZHG
IRULGHQWL¿FDWLRQRIGLIIHUHQWLDOO\H[SUHVVHGJHQHVDWDJHQRPHZLGHOHYHO T 2IWKHJHQHV
ZHUHXSUHJXODWHGLQ76$PRGL¿HGFHOOVRIZKLFKWKHYDVWPDMRULW\ZDVDVVRFLDWHGZLWKFHOOXODUSURFHVVHV
such as: cell communication and cell cycle or primary metabolic processes. Molecular functions of the
encoded proteins were mainly associated with antigen binding and transferase, hydrolase or enzyme activity.
A large number of the downregulated genes had molecular functions connected with protein and nucleic acid
binding and participated in variety of biological processes involving e.g. cell communication, developmental
processes and protein metabolism. A deeper analysis of the obtained results will provide more insights into the
mechanisms of impact of epigenetic modulation on properties of cultured MSCs, especially their usefulness
for different downstream applications including somatic cell nuclear transfer.
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(IIHFWVRI)87DQG08&JHQRW\SHVRQPLFURELRWDDQGJHQHH[SUHVVLRQLQWKHMHMXQXPRIKHDOWK\SLJV
D. Luise, V. Motta, P. Bosi and P. Trevisi
University of Bologna, DISTAL, V. Fanin, 40127, Bologna, Italy; paolo.trevisi@unibo.it
The gastrointestinal microbiota is relevant to animal health and performance and is partially affected by
KRVWJHQHWLFIDFWRUV3LJVJHQRW\SHLVUHODWHGWRVRPH(FROLLQIHFWLRQV$*$PXWDWLRQDWSERIĮ  
fucosyltransferase (FUT1) gene affects the properties or the quantity of the mature enzyme, inducing the
expression of the E. coli F18 receptor. The g.8227 G/C mutation of mucin 4 (MUC4) gene is linked with the
causative gene for the intestinal susceptibility to E. coli F4ac. The impact of FUT1 and MUC4 genotypes on
WKHJDVWURLQWHVWLQDOPLFURELRWDDQGRQWKHLQWHVWLQDOH[SUHVVLRQRIVRPHJHQHVUHODWHGWRLQÀDPPDWLRQZHUH
tested. Seventy weaned pigs were reared for six weeks and then gastrointestinal digesta and mucosa tissue
IURPMHMXQXPZHUHFROOHFWHG)87DQG08&JHQRW\SHVZHUHWHVWHGE\3&55)/37RWDOEDFWHULD'1$ZDV
H[WUDFWHGXVLQJWKH4,$DPS'1$6WRRO0LQL.LWDQGWKHYYUHJLRQVRI6U51$JHQHZHUHVHTXHQFHG
using the Illumina MiSeq. Microbiota sequencing data were analysed using QIIME’s with open-reference
based on OTU strategy. Total RNA was extracted using the Trizol reagent and reverse transcribed (ImPromII Reverse Transcription System) and the qPCR of IL8, GPX2 and REG3G was performed in a Roche Light
Cycler instrument. The effect of the combinations between FUT1 and MUC4 genotypes on the data was tested
using the CONTRAST option of the GLM procedure of SAS. The allele frequencies distribution of FUT1
locus was 0.29 (A) and 0.71 (G), while for MUC4 locus was 0.78 (G) and 0.22 (C). No pig with the genotype
AA (FUT1) – CC (MUC4) was found. The pigs with the combination of FUT1 AG genotype with MUC4
GG or CG had more variability in microbiota composition (PD_whole_tree variation index, chao index),
more abundant presence of Streptococci and Clostridium, and a higher expression of GPX2, vs GG_GG and
**B&* 3 &RQWUDVWVEHWZHHQ08&JHQRW\SHVZHUHQRWVLJQL¿FDQW)87JHQRW\SHPD\DIIHFWWKH
adaptive response to the bacterial colonization in heathy pigs.
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'LHWDU\RUJDQLFDFLGVSUHELRWLFDQGSURELRWLFRQJXWPLFURÀRUDDQGO\PSKRF\WHSRSXODWLRQVLQSLJV
I. Skoufos1, A. Tzora1, A. Karamoutsios1, G.K. Papadopoulos1, I. Giannenas2, A. Tsinas1, E. Christaki2 and
P. Florou-Paneri2
1TEI of Epirus, Agriculture Technology, Division Animal Production, Kostakioi Artas, 47100, Greece, 2Aristotle
University of Thessaloniki, Veterinary Medicine, Thessaloniki, 54124, Thessaloniki, Greece; jskoufos@teiep.gr
7KHREMHFWLYHRIWKLVVWXG\ZDVWRHYDOXDWHZKHWKHUDFRPELQDWLRQRIQDWXUDOIHHGDGGLWLYHVFRQVLVWHGRI
Enteroccocus faecium 2×1,010 cfu/g, at 35 mg/kg feed, benzoic acid at 5 g/kg feed and mannan-oligosacharides
DWJNJIHHGFRXOGDIIHFWJURZWKSHUIRUPDQFHPLFURÀRUDFRPSRVLWLRQDQGLPPXQRF\WHSRSXODWLRQVRQ
fattening pigs. One hundred ninety two crossbred pigs were allocated into two experimental groups from 114
until 165 day of life. Control group was fed a basal diet, whereas the other group received the diet with the
FRPELQDWLRQRIIHHGDGGLWLYHV,QWHVWLQDOVDPSOHVZHUHFROOHFWHGIURPWKHMHMXQXPFDHFXPDQGPLGFRORQ
Total aerobes, total anaerobes, Clostridium perfringens, Enterococci, Enterobacteriaceae spp, Lactobacilli
VSSDQG%L¿GREDFWHULDVSSZHUHHVWLPDWHGE\FRQYHQWLRQDOPLFURELRORJLFDOWHFKQLTXHVXVLQJVHOHFWLYH
DJDUPHGLD,PPXQRF\WHSRSXODWLRQDQDO\VLVZDVDOVRSHUIRUPHGYLDIRXUFRORUÀRZF\WRPHWU\XVLQJWKH
following monoclonal antibodies: cytoplasmic CD3 (pan-T-cells), CD79a (B-cells), SLA-DR (swine MHCII), CD4a (T-helper cells) and CD8a (T-cytotoxic cells). The group fed the diet supplemented with the
aforementioned additives showed improved (P<0.05) body weight on slaughter age, increased (P<0.05) counts
RI(QWHURFRFFLDQG/DFWREDFLOOLLQWKHMHMXQXP(QWHURFRFFLDQG%L¿GREDFWHULDLQWKHFDHFXPDQG(QWHURFRFFL
/DFWREDFLOOLDQG%L¿GREDFWHULDLQWKHPLGFRORQDORQJZLWKGHFUHDVHGFRXQWVRI(QWHUREDFWHULDFHDHVSS)ORZ
cytometric analysis showed no differences in the total B and T-helper and cytotoxic cell populations. The
tested combination of feed additives provides promising results on fattening pigs in the absence of immune
FKDOOHQJHLQRUGHUWRLPSURYHJURZWKSHUIRUPDQFHDQGHVWDEOLVKDEHQH¿FLDOPLFURÀRUD
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