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Introduction: antibiotic alternatives
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— Con: basal diet
— BMD: antibiotics
— PB1: B. subtilis 1781
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Introduction: gut microbiota and metabolites

* What is the mechanisms of dietary Bacillus subtilis supplementation?
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Objective of this study

 Therefore, the current study was undertaken to characterize the
metabolic alterations in the chicken gut following dietary
supplementation with B. subtilis DFMs with the goal of identifying
potential chemical compounds that might be directly used to improve
poultry growth performance without the use of AGPs.




Materials and Methods

84 male day-old Ross 708 broilers , _ _
ileal content from euthanized chciekn

& 4 (2 chickens/pen = total 8 chickens/treatment)
—
| | | Measurements:
 Metabolomic profiling of
I I I the ileal contents by
do d 14 d21  mass spectrometry
_ | (Metabolon, Durham,
Normal feed Experimental feed NC)

* Initial body weight * Body weight
* Allocation to 3 treatments * Feed intake
Treatments Supplements Dose Chickens/cage Replication
CON Basal diet 7 4
B. subtilis 17781  CON+B. subtilis 1781 1.5 x 10° CFU/g feed 7 4
B. subtilis 747 CON+B. subtilis 747 1.5 x 10° CFU/g feed 7 4 Metabolic pathways

*  B. subtilis strains were obtained from Church & Dwight Co. Inc. (Waukesha, W1).



Materials and Methods

e Statistical Analysis

 Growth performance
- PROC MIXED in SAS (SAS Inst. Inc., Cary NC)
- P values < 0.05
- PDIFF option

* |leal biochemicals

- Array Studio software (OmicSoft, Cary, NC)

- the programs R (R Foundation for Statistical Computing, Vienna, Austria)
- JMP (SAS Institute)

- Pvalues < 0.05

- Random Forest Analysis (RFA) by computing the Mean Decrease Accuracy



Result: growth effect and biochemical distribution
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Result: hierarchical clustering heatmap
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Result: pathways in this study

* 193 amino acid pathways

e 32 carbohydrate pathways

e 263 lipid pathways

e 42 cofactors and vitamins pathways J =

51 nucleotide pathways

e 12 energy pathways

Biochemical profiles

4= + 81 unknown pathways

* 498 Human Metabolome Database (HMDB)
e 336 Kyoto Encyclopedia of Genes and Genomes (KEGG) codes



Result: random forest analysis and plot
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Result: random forest analysis and plot

CON vs B. subtilis 747 * 6 amino acids (20.0%)
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Result: amino acids (dipeptides)
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Result: lipids
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Result: nucleotides
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Result: others
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Conclusions

* Dietary supplementation with B. subtilis has profound effects on the
levels of a wide variety of chemical metabolites in the chicken gut.

 These altered metabolite levels provide a biochemical sighature unique
to each B. subtilis supplementation group.

* Future studies are warranted to assess the growth promoting properties,
if any, of the identified chemical compounds in lieu of antibiotics.



Further study: extra data

Proinflammatory responses
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