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2. Aim: 
1. Investigate the gene-specific effects of B. breve UCC2003 on inflammation 

using a genome-wide mutagenesis approach – Tn5 insertion4. 
2. Assess the potential of B. breve UCC2003 as a probiotic or therapeutic for IBD 

treatment.

7. Discussion: By pinpointing specific genes/molecules involved in the anti-
inflammatory effects on B. breve UCC2003 WT and mutants observed, this 
research could pave the way for an alternative therapeutic approaches to 
manage chronic inflammation in IBD patients.
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1. Introduction: 
• Bifidobacterium species play a vital role in early life gut development, promote 

gut health and are used as probiotics.
• Inflammatory Bowel Disease (IBD) patients often have over-activated 

macrophages, increased inflammatory cytokine levels, especially TNF-α and 
reduced Bifidobacterium levels.

• B. breve UCC2003, isolated from a breastfed infant, shows protective effects 
and improves gut barrier function1,2,3, but its role in IBD treatment is unclear.

Figure 1. Overview of pipeline 

Figure 3. NF-κB activation of 
B. breve UCC2003 mutants 
with conditioned media is 
reduced in some Tn5 
mutants and increased in 
24:H1 and 20:A11 compared 
to the WT. 
WT shown in blue and Tn5 
mutants of interest shown 
in green.

Figure 7. Pipeline for processing of Peripheral Mononuclear Blood Cells (PBMCs) from Healthy Controls (HCs) 
and IBD patients and further analysis 
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B. breve Tn5 
Mutant

Gene KO Gene Function

10:D9 Intergenic region 
Bbr_RS11910 - Bbr_0311

Bbr_RS11910 – hypothetical protein/Beta glucuronidase, Bbr_0311 – 
Transposase IS605 OrfB family 

41:B1 Bbr_1651 Conserved hypothetical protein with leucine rich repeat variant

43:C10 Bbr_1280 hisA:– involved in L-histidine biosynthesis.

48:D12 Bbr_1299 lspA Lipoprotein signal peptidase 

24:H1 Bbr_RS11760 Integrase

20:A11 Bbr_0250 Nonfunctional predicted LacI-type transcriptional regulator

Table 1. B. breve UCC2003 Tn5 mutants of interest and their disrupted genes 
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protein of ABC transporter 

system for peptides

Fraction 3. Glycosyl hydrolases 
family 25 protein 

Figure 7. Fraction 2 and 3 show reduced 
NF-kB activity. 

Figure 6. Mass Spectrometry of >50kDa HPLC fraction of 
conditioned media showing 3 main peaks.

Whole 
Blood 

IBD pxs 
HC

B. breve 
UCC2003 WT 

and 6 Tn5 
mutants 

Acid-killed
Supernatants 

 

PMBCs 
(Lymphocytes 
and monocytes)

PBMC 
Isolation

Monocyte 
isolation and 

differentiation 
into 

macrophages

ELISAs/MSD
Proinflammatory and Anti-

inflammatory markers

Flow Cytometry

Figure 4. Levels of secreted TNF-α (pg/ml) produced by 
THP-1 cells stimulated with acid killed and conditioned 
media of B. breve UCC2003 WT and mutants .
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9. Future Directions:
• Perform assays with acid-killed B. breve UCC2003 WT and Tn5 mutants, and 

their conditioned media, on macrophages from HC  and IBD patients (Fig. 7).
• Collect supernatants for cytokine profiling – looking at pro- and anti-

inflammatory markers.
• Harvest other immune cells for flow cytometry to assess phenotype changes.
• Isolate and identify secreted molecules using size exclusion chromatography 

and mass spectrometry.

3. What is Inflammatory Bowel Disease?
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• NF-κB in macrophages 
activates upon contact 
with pathogens.

• NF-κB activation 
triggers TNF-α 
production, causing 
inflammation.

• After pathogen 
clearance, NF-κB is 
deactivated, and TNF-α 
production stops.

• NF-κB in macrophages 
activated constantly.

• Constant activation of 
NF-κB results in high 
levels of TNF-α 
production = chronic 
inflammation.

• Bifidobacterium 
species = low relative 
abundance. 

4. Identification of Tn5 insertion sites in B. breve UCC2003 

Figure 2. Example of Tn5 insertion and location within B. breve UCC2003 10:D9 mutant genome using Artemis

Hypothetical protein/Beta glucuronidase Transposase IS605 OrfB familyTn5

6. The molecule responsible for anti-inflammatory affects is >50kDa

5. Immunomodulatory effects observed due to secreted molecule  

8. What next?

HPLC and Mass 
Spectrometry
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