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Clostridia: Friend or foe?

● Public perception: 
pathogen (some 
famously bad)

● Most are commensal…

● Butyrate producers– 
some famously good

Clostridioides difficile

National Foundation for Infectious Disease



Association of faecal pH with childhood stunting: 
Results from a cross-sectional study (Hossain et al. 2019)

● Low stool pH predictor 
of more Clostridia and 
Bifidobacteria

● Low stool pH = less 
stunting 



● Cross-feeding of Bifs on HMO 2′-FL+lactose may help 
butyrate producers outcompete pathogens

2′-Fucosyllactose helps butyrate producers outgrow 
competitors in infant gut microbiota simulations (Versluis et al. 2024)

Anaerobutyricum hallii
Clostridium butyricum
Roseburia inulinivorans

B. longum ssp. infantis



Singh et al. 2022
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Why do we care about butyrate?



Mostly clostridia cluster in the phylum Firmicutes

Who are the butyrate producing bacteria in the gut?

● Coprococcus
○ C. cactus
○ C. eutactus

● Subdoligranulum
○ S. variabile

● Anaerobutyricum
○ A. soehngeni

● Clostridium
○ C. butyricum
○ C. hylemonae

● Faecalibacterium
○ F. prasunitzi

● Roseburia
○ R. intestinalis
○ R. faecis

● Eubacterium
○ E. rectale

● Anaerostipes
○ A. caccae
○ A. rhamnosivorans



…but can C. butyricum 
consume milk glycans?

C. butyricum are probiotic bacteria



Case study: C. butyricum 
MIYAIRI (CBM588)

● Isolated from soil in 1963

● Common probiotic sold 
throughout Asia

● Efficient butyrate producer in gut



CBM588: Not 
really… GlcNAc 
and lac but not 

much else



USDA-23588: 
Yes! It loves 

sialylated milk 
sugars 



What is Glycomacropeptide?
● Peptide enzymatically released from 

κ-casein during cheesemaking

● Glycosylation patterns can vary 

depending on origin of milk 

● Typically decorated with sialic acid, 

galactose, and N-

acetylgalactosamine
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Free and total sialic acid quantification



USDA-23588 growth on HMOs associated with sialidase

USDA-23588 CBM588

Mobile Element



What are the most highly expressed glycosyl 
hydrolases when USDA-23588 is grown on 3’SL?



Open questions

1. What genes are upregulated when C. butyricum 
23588 consumes GMP? What enzymes does it 
utilize? 

2. Can GMP enrich beneficial butyrate-producing 
bacteria in the gut?



Thank you !!

You-Tae Kim

Audrey Pimienta
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