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Abstracts 

Intestinal fatty acid binding protein is associated with cardiac 

dysfunction and gut microbiota alterations in chronic heart failure 

Andraž Nendl1,3, Sajan Raju2, Cristiane Mayerhofer2, Ingebjørg Seljeflot1,3, Johannes 
Espolin Roksund Hov4, Kaspar Broch5, Marius Troseid1,2, Ayodeji Awoyemi3 –  
1University of Oslo, Institute of Clinical Medicine, Oslo, Norway, 2Oslo University Hospital Rikshospitalet, 
Research Institute of Internal Medicine, Oslo, Norway, 3Oslo University Hospital Ullevål, Center for Clinical 
Heart Research, Department of Cardiology, Oslo, Norway, 4Oslo University Hospital Rikshospitalet, 
Norwegian PSC Research Center, Oslo University Hospital/University of Oslo, Oslo, Norway, 5Oslo University 
Hospital Rikshospitalet, Department of Cardiology, Oslo, Norway 

 
Background: The gut microbiota in patients with chronic heart failure (HF) is 
characterized by low bacterial diversity and reduced ability to synthesize beneficial 
metabolites. These changes may facilitate leakage of whole bacteria or bacterial 
products from the gut into the bloodstream, which may activate innate immunity and 
contribute to the low-grade inflammation seen in HF.  
We investigated any relationships between gut microbiota diversity, gut leakage 
markers and cardiac function. 
Methods: Adult patients (n=151) with stable HF and left ventricular ejection fraction 
<40% were enrolled. Intestinal fatty acid binding protein (I-FABP) was measured as a 
marker of gut barrier dysfunction and N-terminal pro-brain natriuretic peptide (NT-
proBNP) level above median (895 pg/mL) was used as a marker of severe HF. Stool 
samples were sequenced using 16S ribosomal RNA gene amplification. Shannon 
diversity index (SDI) was used as a measure of microbiota diversity.  
Results: Patients with NT-proBNP above median had compositional gut microbiota 
alterations with depletion of Prevotella, Bifidobacterium, Ruminococcus gauvreauii 
group, and Clostridium methylpentosum group and increased relative abundance of 
Clostridium sensu stricto (all QFDR<0.05).  
SDI correlated inversely to I-FABP (rho=-0.30, p=0.001), but not to NT-proBNP (rho=-
0.15, p=0.094). Increased levels of I-FABP were associated with severe HF (figure) with 
an AUC of 0.70 (95% CI 0.61-0.79, p<0.001). 
Conclusion: In patients with HF, I-FABP, a marker of enterocyte damage, is associated 
with severity of HF, and is associated with low microbial diversity as part of an altered 
gut microbiota composition. Our findings suggest that I-FABP may reflect gut 
involvement related to cardiac congestion. 
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Proof of concept study; Probiotic intervention in patients with 
Ulcerative Colitis with insufficient response to anti-TNF treatment 
Lundekvam JA 1,2, Høivik ML1,2, Klotz D 3, Munck CA 4, Næss Ø 5, Strande V 6, Reikvam 
DH 7, Medhus AW1  
1Department of Gastroenterology, Oslo University Hospital, 2University of Oslo, Institute of Clinical Medicine, 
3Department of Pathology, Oslo University Hospital, 4Department of Gastroenterology, Vestre Viken Hospital 
Trust, Bærum Hospital, 5Division of Medicine, Diakonhjemmet Hospital, 6Division of Medicine, Lovisenberg 
Diaconal Hospital, 7Department of Infectious Diseases, Oslo University Hospital 

 
Background 
In this ongoing proof of concept study, we assess safety and clinical/histological 
outcomes of probiotic supplementation in ulcerative colitis (UC) patients with 
insufficient response to anti-TNF treatment. 
Methods 
UC patients starting anti-TNF therapy were included at regular evaluation colonoscopy 
6-12 months after onset of treatment. Main exclusion criteria were steroid use within 
the last month, antibiotic or probiotic use within last three months, or severe colitis. 
Patients with an endoscopic Mayo score ≥2 received a probiotic compound containing 
5 bacterial strains from the genera Lactobacillus, Bifidobacterium and Streptococcus, 
4 tablets daily (12*109 colony-forming units/day) for 8 weeks. Partial Mayo Score (PMS), 
biochemical, endoscopic and histological outcomes were recorded at baseline and 
after 8 weeks of probiotic supplementation. Histologic disease activity was assessed 
using the Robarts Histopathology Index (RHI). Summary values are median (range). 
Analyses were performed using the Wilcoxon signed-rank test. 
Results 
Eight (6 male, median age 31.5 years, range 26-49) patients have completed the 
intervention including endoscopic evaluation after 8 weeks. No serious adverse events 
have been recorded. Values at baseline (W0) and at probiotic intervention evaluation 
(W8) are shown in the table.  

Patient Extent 
E1/E2/E3 

Mayo 
W0 

Mayo 
W8 

FeCal 
W0 

Fecal 
W8 

PMS* 
W0 

PMS 
W8 

RHI**  
W0 

RHI**
* W8 

1 E3 2 1 291 195 0 0 17 6 

2 E2 2 2 4933 1887 6 0 17 13 

3 E3 3 1 939 93 4 0 18 0 

4 E2 2 1 26 130 3 0 12 4 

5 E3 2 1 688 251 4 0 17 3 

6 E2 2 2 244 650 1 1 12 9 

7 E1 2 0 37 38 0 0 18 0 

8 E2 2 2 1363 44 3 1 12 17 
* Partial Mayo Score ** Robarts Histopathology Index (RHI) score at the histologically most inflamed 

colonic segment *** RHI at the same segment after 8 weeks 
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RHI decreased significantly from 17 (12-18) at W0 to 5 (0-17) at W8 (p=0.04). Five out 
of eight patients achieved histological improvement defined as a ≥7-point reduction. 
Median fecal calprotectin was 490 (26-4933) at W0 compared with 163 at W8 (38-1887) 
(p=0.2).  
Conclusion 
The present results indicate that supplementary treatment with a probiotic compound 
is safe and beneficial for UC-patients on anti-TNF treatment.   
  



10 
 

  

Replacing saturated fatty acids with polyunsaturated fatty acids 

increases the abundance of Lachnospiraceae and is associated with 

reduced total cholesterol levels-a randomized controlled trial in 

healthy individuals 
Telle-Hansen VH1*, Gaundal L1*, Bastani N2, Rud I3, Byfuglien MG4, Gjøvaag T1, 
Retterstøl K2,5, Holven KB2,6, Ulven SM2 and Myhrstad MCW1. 
1Faculty of Health Sciences, Oslo Metropolitan University, 2Department of Nutrition, Faculty of Medicine, 
University of Oslo, 3Nofima – Norwegian Institute of Food, Fisheries and Aquaculture Research, Ås 
4Mills AS, Oslo, 5The Lipid Clinic, Department of Endocrinology, Morbid Obesity and Preventive Medicine, OUS, 
Oslo, 6The Norwegian National Advisory Unit on Familial Hypercholesterolemia, Department of 
Endocrinology, Morbid Obesity and Preventive Medicine, Oslo University Hospital, Oslo 
*Contributed equally 

 
Background: Improving dietary fat quality strongly affects serum cholesterol levels. 
Recent studies have identified dietary fat as a potential modulator of the gut 
microbiota, a central regulator of host metabolism including lipid metabolism. The aim 
of the present study was to investigate the effect of dietary fat quality on gut 
microbiota, short-chain fatty acids (SCFAs), and bile acids in healthy individuals. In 
addition, to investigate how changes in gut microbiota correlate with blood lipids, bile 
acids, and fatty acids. 
Methods: Seventeen participants completed a randomized, controlled dietary 
crossover study. The participants received products with saturated fatty acids (SFAs) 
(control) or polyunsaturated fatty acids (PUFAs) in random order for three days. Fecal 
samples for gut microbiota analyses and fasting levels of lipids, fatty acids, and bile 
acids were measured before and after the three-day intervention. 
Results: Of a panel of 40 bacteria, Lachnospiraceae and Bifidobacterium spp. were 
significantly increased after intervention with PUFAs compared with SFAs. Changes in 
Lachnospiraceae, as well as Phascolarlactobacterium sp. and Eubacterium hallii, were 
found to be negatively correlated with changes in total cholesterol levels after 
replacing the intake of SFAs with PUFAs for three days. 
Conclusion: Replacing SFAs with PUFAs increased the abundance of the gut microbiota 
family of Lachnospiraceae and Bifidobacterium spp. Furthermore, the reduction in 
total cholesterol after improving dietary fat quality correlated with changes in the gut 
microbiota family Lachnospiraceae. Future studies are needed to reveal whether 
Lachnospiraceae may be targeted to reduce total cholesterol levels. 
  



11 
 

  

Human faecal microbiota transplant in mice (hFMT): how to increase 

the efficacy to resemble human microbiota composition? 
Hradicka, P1,2,3, Nordhus, KS1,2,3, Holm, K1,2,3, Bjørnholt, JV3,4, Melum, E1,2,3,5,  Rasmussen, 
H3,6, Hov, JR1,2,3,5 
1Norwegian PSC Research Center, Oslo University Hospital, Rikshospitalet, Norway. 2Research Institute of 

Internal Medicine, Oslo University Hospital, Rikshospitalet, Norway. 3Institute of Clinical Medicine, Faculty of 

Medicine, University of Oslo, Norway  4Department of Microbiology, Oslo University Hospital, Norway, 
5Section of Gastroenterology, Department of Transplantation Medicine, Oslo University Hospital, Norway, 
6Department of Comparative Medicine, Oslo University Hospital, Norway 

 
Introduction: Germ-free and human microbiota-colonised mouse models are 
invaluable experimental models for understanding the mechanism of host-microbiome 
interactions in disease. After oral gavage, the effects of gastric acid and aerobic 
conditions during small intestinal transit may affect colonisation efficacy, particularly 
for anaerobic bacteria. The aim of this study was to compare efficacy of oral and rectal 
routes of hFMT in resembling human microbiota composition in mice.  
Materials and Methods: One healthy donor stool sample was collected into a sterile 
pot containing a generator of anaerobic conditions. hFMT was prepared anaerobically 
the same day and stored in 10% glycerol solution in -80°. Germ-free C57/BL6J mice, 

randomly divided into oral and rectal group (n=3♀, 3♂/per route), were housed in 
autoclaved individually ventilated GM500 cages, maintaining strict asepsis during 
housing and handling. hFMT was administered twice with 1 day gap and mice were 
colonised for 4 weeks before microbiota profiling by 16S rRNA sequencing.  
Results: Numerically higher percentage of donor bacteria was observed in mouse 
samples colonised by rectal compared with oral route (Fig. 1A,B). While PCoA plot of 
Bray-Curtis dissimilarity did not show a clear clustering of faecal and caecal content 
samples, mucosa-associated samples displayed clear separation between rectal and 
oral route (adonis p<0.05). Based on Weighted UniFrac distance to hFMT, the rectal 
route showed slightly higher efficacy compared to the oral route in both genders (Fig. 
1C).   
Conclusion: Around 2/3 of the bacterial taxa in human microbiota were recovered in 
mice after microbiota transplantation with both techniques. A slightly higher rate of 
colonization was found after rectal administration. Taken together with reduced 
animal distress and discomfort the rectal route seems to be the superior way of doing 
FMT in mice.  
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Figure 1: Rectal and oral route of hFMT administration had slightly different outcome in germ-free mice (A: 
intestinal content samples; B: mucosal samples). Weighted UniFrac distances are showing higher similarity 
to hFMT in rectal group (C). 
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Ratio-dependent effect of arabinoxylan and beta-glucan on 

microbiota and SCFAs during in vitro fermentation 
Ida Rud1, Ingrid Måge1, Anne Rieder1, Dimitrios Tzimorotas1, Svein Halvor Knutsen1 
1Nofima,  The Norwegian Inst itute  of Food,  F isheries and Aquaculture Research,  Ås,  

Norway  

Abstract  
Mixed linked beta-glucan (BG) and arabinoxylan (AX) are the main dietary fibre 
constituents of common cereals and with great potential to daily modulate the human 
gut microbiota. The cereal varieties differ in their content of AX and BG, and in this 
study, we have investigated the temporal fate and effects of different mixtures of AX 
and BG during in vitro gut fermentation with pooled human faeces. The fibre mixtures 
were designed to cover ratios typically found in wheat, rye, barley and oat (75%AX-
25%BG, 50%AX-50%BG, 25%AX-75%BG, respectively) and their pure fibres (100%). 
Higher initial fermentation rate was observed for AX while the fermentation of BG was 
more prolonged, evidenced by AX/BG ratio-dependent effects on the kinetic of AX and 
BG depolymerization, gas and short chain fatty acid (SCFA) production. After 24 hours 
of fermentation all fibre mixtures were fermented into comparable amounts of total 
gas and total SCFA. However, ratio-dependent effect on acetic and butyric acid 
production was shown, with higher acetic acid produced with increasing AX content, 
while a metabolic shift towards higher butyric acid with increasing BG content was 
observed from 8 hours. Multivariate statistics on 16S rRNA amplicon sequencing data 
revealed also AX/BG ratio-dependent effects on the gut microbiota. Dominating 
bacteria associated with AX was Faecalibacterium prausnitzii, Bacteroides uniformis 
and Bifidobacterium, while bacteria associated with BG was B. uniformis (another 
amplicon sequence variant), B. ovatus and Roseburia faecis, also positively related to 
the enhanced butyric acid production with BG.  
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Figure. Ratio-dependent effect of arabinoxylan (AX) and beta-glucan (BG) on the gut microbiota separated 
by principal component 1 (PC1) and hours of fermentation. 
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Microbial DNA extraction of high-host content and low biomass 

samples: optimized protocol for nasopharynx metagenomic studies 
Polona Rajar1,2, Achal Dhariwal2, Gabriela Salvadori2, Roger Junges2, Heidi Aarø Åmdal2, 
Dag Berild3,4, Drude Fugelseth1,4, Ola Didrik Saugstad5, Ulrik Lausten-Thomsen6, Gorm 
Greisen6, Kirsti Haaland1†, Fernanda Cristina Petersen2*† 

1Department of Neonatal Intensive Care, Division of Paediatric and Adolescent Medicine, Oslo University 
Hospital Ullevål, Oslo, Norway. 2Institute of Oral Biology, Faculty of Dentistry, University of Oslo, Oslo, 
Norway. 3Department of Infectious Diseases, Oslo University Hospital, Oslo, Norway. 4Institute of Clinical 
Medicine, Faculty of Medicine, Oslo University, Oslo, Norway. 5Department of Paediatric Research, University 
of Oslo, Oslo, Norway. 6Department of Neonatology, Copenhagen University Hospital Rigshospitalet, 
Copenhagen, Denmark. 
† These authors share last authorship 

 
Abstract 
Low microbial biomass and high human DNA content in nasopharyngeal aspirate 
samples hinder comprehensive characterization of microbiota and resistome. We 
obtained samples from premature infants, a group with increased risk of developing 
respiratory disorders and infections, and consequently frequent exposure to 
antibiotics. Our aim was to devise an optimal protocol for handling nasopharyngeal 
aspirates from premature infants, focusing on host DNA depletion and microbiome and 
resistome characterization. Three depletion and three DNA extraction protocols were 
compared, using RT-PCR and whole metagenome sequencing to determine the 
efficiency of human DNA removal, taxonomic profiling and assignment of antibiotic 
resistance genes. Protocols were tested using mock communities, as well as pooled 
and individual patient samples. The only extraction protocol to retrieve the expected 
DNA yield from mock community samples was based on a lytic method to improve 
Gram positive recovery (MasterPure™). Only samples depleted with MolYsis™ showed 
satisfactory, but varied reduction in host DNA content, in both pooled and individual 
patient samples, allowing for microbiome and resistome characterisation (host DNA 
content from 15% to 98%). PCR results were indicative of achieved microbial 
enrichment. Despite high human DNA and low microbial biomass content in 
nasopharynx aspirates of preterm infants, we were able to reduce host DNA content 
to levels compatible with downstream shotgun metagenomic analysis, including 
bacterial species identification and coverage of antibiotic resistance genes. Whole 
metagenomic sequencing of microbes colonizing the nasopharynx may contribute to 
explaining the possible role of airway microbiota in respiratory conditions and reveal 
carriage of antibiotic resistance genes. 
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Figure: Optimized protocol for host DNA depletion and DNA extraction of nasopharyngeal aspirate samples 
from premature infants. (A) Graphical illustration of different host DNA depletion protocols according to 
their mechanism of action. LyPMA protocol is composed of osmotic lysis and DNA fragmentation with 
photolysis. MolYsis and QIAamp use chemical lysis of host cells followed by enzymatic degradation of 
extracellular DNA. In theory, all methods result in selective lysis of human cells, followed by removal of 
extracellular DNA, human and bacterial. In our study, only samples depleted with MolYsis™ showed a 
reduction in host DNA content. Other depletion protocols either retrieved too low total DNA yields, 
preventing further analysis, or failed to reduce host DNA content. Parts of the figure were drawn by using 
pictures from Servier Medical Art by Servier (smart.servier.com). (B) Number of reads (M) assigned to 
bacteria in non-depleted reference samples and in depleted samples using the Mol_MasterPure protocol 
from the four pools (A, B, C, D). Host DNA content in non-depleted aliquots from pooled patient samples was 
99%. By using Mol_MasterPure protocol on aliquots from pooled patient samples, we increased the number 
of bacterial reads from 7.6 to 1,725.8-fold compared to non-depleted reference samples. The values for each 
individual samples are presented as dots. The horizontal lines correspond to mean values. 
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Development of a high-throughput qPCR platform for precise 

taxonomic characterization of the human gut microbiome 
Yue O. O. Hu*1,2,3, Ana Finzel*4, Yinghua Zha1,2, Pia Angelidou1,2, Alexandra Pennhag1,2, 
Marica Hamsten1,2, Fredrik Boulund1,2, Satya Sree4, Morten L. Isaksen4, Warren Flood4, 

Lars Engstrand1,2   
* Co-authors 
1Department of Microbiology, Tumor and Cell Biology, Karolinska Institutet (KI), Stockholm, Sweden, 2Centre 
for Translational Microbiome Research (CTMR), Department of Microbiology, Tumor and Cell Biology, 
Karolinska Institutet (KI), Stockholm, Sweden, 3Hubei Key Laboratory of Mine Environmental Pollution Control 
and Remediation, School of Environmental Science & Engineering, Hubei Polytechnic University, Huangshi, 
China, 4Bio-Me AS, Oslo Norway 

 
Abstract 
Next-generation sequencing (NGS) technologies are useful for microbiome discovery 
and exploration studies; however, their application in the clinical setting is limited due 
to several challenges, such as time-to-results, cost, and reproducibility. Bio-Me’s 
Precision Microbiome Profiling (PMP™) is a microbiome analysis platform based on 
high throughput qPCR, aimed to overcome some of the NGS-related challenges. 
To assess the performance of PMP™ compared to NGS, we analyzed 103 gut microbial 
species in 74 stool samples by 16S rRNA gene sequencing (16S), shotgun metagenomics 
(SMS), and PMP™. SMS and PMP™ showed comparable results regarding community 
compositions and were significantly correlated. Conversely, 16S failed to demonstrate 
significant correlation to either SMS and PMP™, highlighting the differences between 
sequencing approaches and the microbiome profiles they generate. The results 
demonstrate that cross-validation of results between technologies is possible provided 
high enough accuracy and taxonomic resolution. This presents the opportunity to 
develop novel clinical solutions by translating discoveries from DNA sequencing into 
technologies suited for precision medicine. 
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Duodenal inflammation in Common variable immunodeficiency has 

altered transcriptional response to viruses  
Mari Kaarbø1*, Mingyi Yang 1,2*, Johannes R. Hov3-6, Kristian Holm3-5, Mirta Mittelstedt 
Leal de Sousa7,8, Magnhild E. Macpherson5,9,10, Henrik M. Reims11, Anne Marte Kran 
MD1, Bente Halvorsen4,5, Tom H. Karlsen3-6, Pål Aukrust4,5,9, Knut E. A. Lundin6,12, Børre 
Fevang5,9, Magnar Bjørås1,7, Silje Fjellgård Jørgensen5,9 
*Equal contribution 
1Department of Microbiology, Oslo University Hospital and University of Oslo, Norway. 2Department of 
Medical Biochemistry, Oslo University Hospital and University of Oslo, Norway. 3Norwegian PSC Research 
Center, Department of Transplantation Medicine, Oslo University Hospital Oslo, Norway. 4Institute of Clinical 
Medicine, University of Oslo, Norway. 5Research Institute of Internal Medicine, Division of Surgery, 
Inflammatory Diseases and Transplantation, Oslo University Hospital, Norway. 6Section of Gastroenterology, 
Department of Transplantation Medicine, Oslo University Hospital, Norway. 7Department of Clinical and 
Molecular Medicine, Norwegian University of Science and Technology, NTNU, Norway. 8Proteomics and 
Modomics Experimental Core Facility (PROMEC) at NTNU, Norway. 9Section of Clinical Immunology and 
Infectious Diseases, Oslo University Hospital, Norway. 10Department of infectious diseases, Oslo University 
Hospital, Norway. 11Department of Pathology, Oslo University Hospital, Norway. 12KG Jebsen Celiac Disease 
Research Centre, Faculty of Medicine, University of Oslo, Norway 

 
Abstract  
Background: A substantial proportion of Common variable immunodeficiency (CVID) 
patients has duodenal inflammation of largely unknown aetiology. However, due to 
histological similarities with celiac disease, gluten sensitivity has been proposed as a 
potential mechanism.  
Objective: Herein we aimed to elucidate the role of the duodenal microenvironment in 
the pathogenesis of duodenal inflammation in CVID by investigating the transcriptional, 
proteomic and microbial signatures of duodenal biopsies in CVID.  
Methods: Total RNA and protein were isolated from snap-frozen pieces of duodenal 
biopsies from CVID (with and without duodenal inflammation), healthy controls and 
celiac disease (untreated). RNA-sequencing, mass spectrometry-based proteomics and 
16S rRNA sequencing (bacteria) were then performed.  
Results: CVID separated from controls in regulation of transcriptional response to 
lipopolysaccharide and cellular immune responses. These differences were 
independent of mucosal inflammation. Instead, CVID patients with duodenal 
inflammation displayed alterations in transcription of genes involved in response to 
viral infections. Four proteins were differently regulated between CVID patients and 
healthy controls: DBNL, TRMT11, GCHFR, and IGHA2, independently of duodenal 
inflammation. Despite similar histology, there were major differences in CVID with 
duodenal inflammation and celiac disease both at RNA and protein level. No significant 
difference was observed in the bacterial gut microbial signature between CVID, celiac 
and healthy controls.  
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Conclusion: Our findings suggest altered functions of the duodenal epithelium, 
particularly in response to lipopolysaccharide and viruses. The latter finding was 
related to duodenal inflammation, suggesting that viruses, and not gluten sensitivity, 
could be related to duodenal inflammation in CVID.   
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Total neoplastic polyp volume is correlated to several bacterial taxa 

in faecal immunochemical test-positive CRC-screening patients 
Ekaterina Avershina1, Einar Birkeland2, Paula Berstad3, Geir Hoff3, Trine B Rounge1,3,4 
1Department of Tumor Biology, Oslo University Hospital, Norway. 2Department of Informatics, University of 

Oslo, Norway. 3Department of Research, Cancer Registry of Norway. 4Department of Pharmacy, University of 

Oslo 

Abstract 
Colorectal cancer (CRC) is one of the most common cancers globally. According to the 
Cancer Registry of Norway, 56.6 men and 52.5 women per 100,000 Norwegian 
inhabitants get CRC annually. The most precise diagnostic tool for CRC is colonoscopy. 
Along with potential complications for the patient, it is also highly expensive for 
hospitals. Therefore, non-invasive screening tests like faecal immunochemical test (FIT) 
are most often used on the target age population (≥55 y.o.). Although FIT test is 
effective for CRC detection, its sensitivity and specificity for pre-cancerous neoplasia 
detection remains low. At CRCbiome1, we search for new biological markers for early 
prediction of CRC development. We study the alterations in gut microbiota 
(bacteriome, virome & mycobiome) in stool samples from FIT-positive patients with no 
neoplasia, non-advanced neoplasia, advanced neoplasia, and cancer, alongside host 
factors (epigenome, plasma miRNA) and metadata on patients’ lifestyle, diet, and 
antibiotic use.  
We hypothesized that gut microbiota changes might give rise to more frequent polyp 
formation and severity of polyps in the gut. Therefore, in this work, we have 
investigated stool bacteriome data from 591 patients stratified by the combined 
volume of adenomas in their colon detected during colonoscopy. We demonstrate that 
bacteriome alpha-diversity (assessed by observed richness and inversed Simpson 
index) and beta-diversity (Bray-Curtis, Jaccard) seem independent of neoplasia volume 
regardless of the colon side (distal/proximal). At the same time, relative abundance of 
several bacterial taxa (Flavonifractor plautii, Streptococcus mutans, Clostridium boltae, 
Clostridium sp. CAG:167, Eubacterium eligens, Faecalibacterium prausnitzii) was 
significantly correlated to non-advanced neoplasia volume. Relative abundance of 
Clostridium sp. CAG:167 was also significantly correlated to advanced & non-advanced 
neoplasia volume in proximal colon, whereas Peptoniphilus abundance correlated to 
neoplasia volume in distal colon. 
The correlation between individual bacterial species and neoplasia volume in the gut 
should be further investigated with regards to neoplasia advancement, its location and 
correlation to patients’ metadata. 
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Diverse virome in fecal immunochemical tests from bowel cancer 

screening participants 
Paula Istvan1, Einar Birkeland1, Torbjørn Rognes1, Trine B Rounge2,3 
1Centre for Bioinformatics,Department of Informatics, University of Oslo, Norway. 2Department of Research, 
Cancer Registry Norway. Centre for Bioinformatics, Department of Pharmacy, University of Oslo, Norway. 

 
Abstract 
Phages are recognized as key regulators of microbial communities and processes in the 
human gut. They can influence the microbiome through multiple mechanisms 
including the lysis of infected cells cells, causing release of nutrients; transfer of genetic 
material between microbes; and reprogramming of host cell pathways during 
infection. Presence of certain viruses and viral genes are associated with diseases. In 
the ongoing CRCbiome (CRC: colorectal cancer) study we investigate the gut 
microbiome including the virome and assess its biomarker potential for early detection 
of CRC by using computational approaches. To evaluate the gut virome, we developed 
a bioinformatic pipeline using Snakemake. The pipeline includes putative viral 
sequence identification, quality check, identification of representative viral contigs and 
quantification of the these. 
Fecal immunochemical tests (FIT) are commonly used for CRC screening. Although 
these tests may accurately detect cancer, it is less effective in the detection of 
precancerous lesions. Therefore, there is an unmet need for a non-invasive alternative 
for CRC screening with higher accuracy.  
In this work, we have assessed 2,018 FIT samples by shotgun metagenome sequencing 
to an average depth of 3.6 Gigabases. With our pipeline, we identified 5,143,289 
putative viral contigs, 2500 contigs per sample. In total, 20,648 representative viral 
contigs remained after filtering, dereplication and mapping. Explorative analysis of 
virus abundance/diversity showed no differences in viral load in the human gut by age 
and sex. 
Mapping of viruses in the human gut in large epidemiological studies contributes to a 
better understanding of the composition and activities of gut viruses and we further 
plan to investigate correlation between gut virome and diet, lifestyle and CRC 
outcome. 
This study provides a better understanding of the composition of the virome, its role 
in the gut microbiome and whether it can be used as biomarker for early CRC detection. 
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Abstract 
We explored the fecal microbiota in pediatric patients <18 years of age with treatment-
naïve IBD (80 Crohn’s disease (CD), 27 ulcerative colitis (UC)), in 50 non-IBD patients 
with gastrointestinal symptoms without inflammation and in 75 healthy children. Using 
Bio-Me’s Precision Microbiome Profiling platform (PMP™), the quantities of 110 
different bacterial species were measured using targeted PCR.  
Results: The bacterial abundance was statistically significantly reduced in the IBD and 
non-IBD patients compared to the healthy children for several beneficial species. The 
CD patients had a lower abundance of Bifidobacterium species compared to the UC 
patients, and the IBD patients in need of biologic therapy had a lower abundance of 
butyrate producing bacteria. Based on the abundance of bacterial species at diagnosis, 
we constructed Diagnostic, Phenotype and Prognostic Indexes. Patients with a high 
Diagnostic Index had 2.5 times higher odds for having IBD than those with a lower index. 
The CD patients had a higher Phenotype Index than the UC patients. Patients with a 
high Prognostic Index had 2.1 higher odds for needing biologic therapy compared to 
those with a lower index.  
Conclusions: The fecal abundance of bacterial species can aid in diagnosing IBD, in 
distinguishing CD from UC and in identifying children with IBD in need of biologic 
therapy. 
 

 

 


