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Elucidation of the mutualistic _relationship between host and gut microbiota
mediated by mucin and its application

MORITA, Tatsuya
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Mucin produced and secreted by goblet cells in the gut is a barrier that
forms the mucus layer and also serves as a fermentation substrate for microbiota in the colon. On
the other hand, short-chain fatty acids (SCFA), the major fermentation metabolite of microbiota,
have been suggested to contribute to the immune, metabolic, and nervous systems of the host
homeostasis, in addition to serving as an energy substrate for colonic epithelial cells. In this
project, we have demonstrated that mucin and its constituent sugars are endogenous fermentation
substrates for microbiota and induce regulatory T cells via SCFA. We also suggested the possibility
of ray body surface mucin as a novel prebiotic candidate.
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Figure 1 Amounts of short chain fatty acids in the cecum of rats fed a
control diet or a diet containing 0.6 or 1.2% PM for 2 weeks
Data are mean = SE, n=6. *, P < 0.05 (vs. control)
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AIIObaCUIU/n Stercoricanis : Control  GlcNAc  Fuc  NeuAc Pvalue
Tissue weight, g 0.6 0.6 0.7 0.6 0.35
_ ’ Contents, g 26 30® 32 32 <005
Anaerobium acetethylicum - cwi BEE 598 958 <55
Tablel ’ Fuc Mucin, mmol/ cecum 13 13 13 1.6 0.56
NeuAc 3 Total bacteria, 10" copies/cecum  2.9*  7.7* 41 71* <0001
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Figure 2 Amounts of short chain fatty acids and cecal vaniavles in the cecum of rats
fed a control diet or a diet containing 1% GleNAe, Fuc or NeuAc for 2 weeks
Data are mean * SE, n=f6. Labeled means in a row without a common superscriptletter
differ, P < (.03
Family Species Control GlcNAc Fuc NeuAc ANOVA P
Bacteroidaceae Bacteroides acidifaciens 36 27 37 44 0.61
Bacteroides sartorii 32 32 16 27 028
Odoribacteraceae Odoribacter splanchnicus 0.7 09 08 07 094
Porphyromonadaceae  Barnesiellaviscericola 0.6 10* 06 07 <005
Parabacteroides distasonis 20 33 27 20 0.08
Parabacteroides goldsteinii 43 25 27 65 <005
Porphyromonas pasteri 1.0 1.0 15 09 0.32
Porphyromonas pogonae 6.6 11.1 102 80 022
Clostridiaceae Clostridium disporicum 0.0 0.0 00 07 0.39
Hungatella hathewayi 3.7 82 44 223* <0001
Erysipelotrichaceae Allobaculum stercoricanis 0.6 28* 08 04 <0.001
Eubacterium tortuosum 0.3 45% 06 06 < 0.001
Lachnospiraceae Acetatifactor muris 6.9 15 12 16 <0.001
Anaerobium acetethylicum 02 15"* 01 01 <0.001
Anaerocolumnaxylanovorans 1.6 0.7 00 02 <0001
Blautiafaecis 2 8.7 12.8 85 02
Blautiaglucerasea 0.6 1.0 18* 04 <005
Blautiaproducta 1.1 21 1.7 09 0.73
Clostridium clostridioforme 19 12 12 04 <0.001
Clostridium saccharolyticum 1.7 0.9 0.7 05 <0.001
Roseburiafaecis 13 28* 1.1 36* <0.001
Roseburia intestinalis 12 19 09 07 <0.01
Lactobacillaceae Lactobacillus animalis 13 14 16 07 0.54
Lactobacillus johnsonii 0.6 1.0 12 06 0.64
Ruminococcaceae Clostridium leptum 14 0.6 07 04 <0001
Gemmiger formicilis 0.3 02 10 03 <0.05
Ruwnminococcus bromii 6.8 54 58 42 0.56
Enterobactenaceae Escherichiafergusonii 1.1 0.5 02 01 <0001
Akkemmansiaceae Aldcermansiamuciniphila 14.7 14 182 112 <0.001
Not assigned Intestinimonas butyriciproducens 2.7 1.1 12 09 <0001

Table 1 Relative abundance of cecal microbiota at the specieslevel in male Wistar rats fed a control diet or
diet either containing GlcNAc, fucose, or NeuAc at 10 g/kg for 2 weeks.
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Figure 3 Populations of [gA™ plasma cells (A -I¥) and regulatory T cells (E - H) in the cecal
lamina propria in male Wistar rats fed a control diet or a diet containing 10 g of GleNAC orl3 2
of Ph'kg for 29 d. Representative flow cytometory plots of IzA™ plasma cells (A - C), and
regulatory T cells (E - G) are shown. (D, H) Values are means £ 3EM, » = 6. Labeled means

without a common letter differ, P<0.03 (D, H). PM, porcine stomach mucin.
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