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Figure 2. Colonic morphology of WT and Muc2‑/‑ mice
Morphology of the distal colon in WT (upper panels) and Muc2‑/‑ (lower panels) mice by hematoxylin 
and eosin staining. Representative sections of the distal colon are depicted at E18.5, P1.5, P14, P21 and 
P28. The tissue samples are representative of all mice in the studied groups. Note, no evident signs of 
inflammation or epithelial damage were seen at E18.5, P1.5 and P14. After weaning, at P28, the first signs 
of colitis (i.e. epithelial flattening and superficial erosion were seen.
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Figure 4. The amount of Cd3-positive T-cells is increased in Muc2‑/‑ mice before and after weaning
Infiltration of T-cells determined by Cd3 immunohistochemistry on distal colon sections at different ages 
(P1.5, P14 and P28). Inserted pictures show higher magnification to point out individual Cd3-positive 
T-cells. The tissue samples are representative of all mice in the studied groups. Note, the influx of Cd3-
positive T-cells, was increased in WT as well as Muc2‑/‑ mice before weaning. Weaning from mother’s milk 
resulted in exacerbation of colitis in Muc2‑/‑ mice, but not WT mice.
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Figure 8. Expression of Irf3 protein in distal colon of WT and Muc2‑/‑ mice
Expression and localization of IRF3 in distal colon of WT (left panel) and Muc2‑/‑ mice (right panel) at P28 
was studied by immunohistochemistry. In WT mice Irf3 expression is confined to the nuclei of the epithelial 
cells of the surface epithelium, whereas in Muc2‑/‑ mice, nuclear Irff3 staining is seen in the epithelial cells 
along the entire crypts and the surface epithelium. Tissue samples are representative of all mice in the 
studied groups.
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Figure 4

Figure 4. Expression of S100 proteins is up-regulated in distal colon of Muc2‑/‑ mice.
Expression of S100a8 (A) and S100a9 (B) in distal colon of 4-week-old Muc2+/+ and Muc2‑/‑ mice was 
quantified with qRT-PCR. (C) Representative sections presenting S100a8 localization in the distal colon 
of 4-week-old Muc2+/+ and Muc2‑/‑ mice, detected with anti-S100a8 antibody. The arrow indicates the 
positive stained cells.
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Figure 6

Figure 6. Increased proliferation in the distal colon of Muc2‑/‑ mice.
(A) Expression of Ccne1 in distal colon of 4-week-old Muc2+/+ and Muc2‑/‑ mice was quantified with qRT-
PCR. (B) Representative BrdU stained sections of distal colon of 2- and 4-week-old Muc2+/+ and Muc2‑/‑ 
mice. The arrow indicates the positive stained cells, and the square bracket shows the crypt region.
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Figure 1. Clinical Symptoms and intestinal morphology
(A) Body weight of WT and Muc2‑/‑ mice are depicted at P14 and P28. Body weight was significantly lower 
in Muc2‑/‑ compared to WT mice at P28. (B) Crypt lengths of WT and Muc2‑/‑ mice at P14 and P28 in distal 
colonic tissue sections. Values are depicted as box-and-whisker diagrams (maximum value, upper quartile, 
median, lower quartile and minimal value respectively). (C) Hematoxylin and eosin staining in WT and 
Muc2‑/‑ mice at P28 are displayed.
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Figure 5. Localization of Reg3β mRNA and Reg3γ protein in the proximal colon
Localization of Reg3β mRNA in Muc2‑/‑ by ISH (A), and localization of Reg3γ protein by immunohistochemistry 
in (B) WT and (C) Muc2‑/‑ mice at P28.
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Figure 6. Localization of Ang4 mRNA and Ang4 protein in the proximal colon
Localization of Ang4 mRNA in Muc2‑/‑ mice by ISH (A) (arrows depict Ang4 mRNA at the basolateral side 
of goblet cells), and localization of Ang4 protein by immunohistochemistry in (B) WT and (C) Muc2‑/‑ mice 
at P28.
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Figure 7. Localization of Reg3β mRNA and Reg3β and Reg3γ protein in the small intestine
ISH for Reg3β mRNA in WT and Muc2‑/‑ mice at P14 (A,B) and P28 (C,D)(arrowheads in zoom in indicate 
Reg3β-positive Paneth cell in Muc2‑/‑ at P28). Immunohistochemical staining for Reg3β in WT and Muc2‑/‑ 
mice at P14 (E,F) (arrowhead indicates Golghi-staining in enterocytes in WT at P14) and P28 (G,H)(arrows 
indicate Reg3γ-positive goblet cells in WT and Muc2‑/‑ mice at P14, arrowheads indicate Reg3β-positive 
Paneth cells in Muc2‑/‑ at P28). Immunohistochemical staining for Reg3γ is depicted in the lower panel in 
WT and Muc2‑/‑ mice at P14 (I,J)(arrows indicate Reg3γ-positive goblet cells, arrowheads indicate Reg3γ-
positive Paneth cells) and P28 (K,L)(arrows indicate Reg3γ-positive goblet cells, arrowheads indicate 
Reg3γ-positive Paneth cells).
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Figure 8. Localization of Ang4 protein in the small intestine
Localization of Ang4 protein in small intestine of WT and Muc2‑/‑ mice at P14 (left panel) and P28 (right 
panel)(arrowheads indicate Ang4-positive Paneth cells).
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Figure 2. Immunohistochemistry for lysozyme- (LYS) (A-D) and HD5-positive (E-H) Paneth cells in 
ileal tissue from NEC patients and Preterm CO. (A, E) A-NEC; (B, F) NEC-R; (C, G) Preterm CO; (D, 
H) Preterm CO-R. Images are representative of 19 A-NEC, 21 NEC-R, 9 Preterm CO, and 6 Preterm 
CO-R specimens derived from the ileum.
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Figure 4. Representative immunohistochemistry for lysozyme (LYS; A-C) and HD5 (D-F) in metaplastic 
Paneth cells in colonic tissue from NEC patients. (A, D) A-NEC. (B, E) NEC-R. (C, F) Post-NEC 
Stricture. Images are representative of 10 A-NEC, 11 NEC-R, and 5 Post-NEC Stricture specimens.
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Figure 2. LGG increases MUC2 protein expression
LS174 T cells were stimulated with 106 viable LGG. Nonstimulated LS174T cells (A) are compared with 
LS174T cells stimulated with viable LGG (B).
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Figure 3

0 mM 1 mM 2 mMFigure 3. Effect of butyrate on MUC2 protein expression
MUC2 apomucin expression by immunocytochemistry in non-stimulated (0 mM) and butyrate (1 and 2 mM) 
stimulated LS174T cells. (Magnification x40)
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Figure 2. Influx of Cd3ε-positive T-cells
The extent of inflammation in the distal colon was assessed by immunohistochemistry for Cd3ε. 
Representative stained tissue samples for all groups are shown. Normal WT mice hardly show any Cd3ε-
positive T-cells (left panel), whereas Muc2‑/‑ mice that were fed the non-purified (NP) diet show an increased 
amount of Cd3ε-positive T-cells that are localized along the complete crypt length, but also cluster 
together at the luminal side of the epithelium (middle panel). Muc2‑/‑ mice that were fed the purified (P) 
diet showed a decreased amount of CD3ε-positive T-cells compared to Muc2‑/‑ NP mice, that was still 
increased compared to WT mice (right panel). Crypt lengthening in Muc2‑/‑ mice, as quantified in Fig. 2B, 
is evident when WT are compared with Muc2‑/‑ NP or Muc2‑/‑ P mice.
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