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Supplementary Figure S1. Experimental protocol for acute DSS (dextran sulfate sodium)-

induced colitis (A) and DSS/AOM (azoxymethane)-induced colitis-associated colon cancer 

(B).  



 

Supplementary Figure S2. Hfe
-/- 

mice manifest a leaky gut. (A) The proliferation of crypt 

cells in wild type and Hfe
-/-

 mouse colons as monitored with Ki-67 staining. Images show 

approximately same regions of colon. (B) H&E staining performed on wild type and Hfe
-/- 

mouse 

colons under basal condition and upon DSS challenge. 

 

 

 

 



 

Supplementary Figure S3. Characterization of nuclei of cells present in Apc
Min/+ 

polyps on 

Hfe
+/+ 

and Hfe
-/- 

backgrounds. (A) The H&E staining of Apc
Min/+

 polyps on Hfe
+/+ 

and Hfe
-/-

 

backgrounds with 63X magnification. (B) The 63X objective in the microscope was used to 

manually excise the most aberrant nuclei into new image. (C) Data summary of the nuclei 

characteristics. Circularity was measured by major minor axis ratio, nuclei and nucleoli area was 

measured in square pixels, and variation in heterochromatin and euchromatin composition was 

observed by measuring the nuclei brightness coefficient of variation. Data show means (± SD) 

for 3 mice per group. 

 

 

 

 



 

Supplementary Figure S4. Adherence of bacteria to the Hfe
-/-

 colon surface. (A) Comparison 

of number of adherent bacteria between wild type and Hfe
-/-

 mouse colons. Tissue was washed 

thoroughly to remove fecal material, homogenized in 1X PBS and plated on blood agar to 

determine total bacterial load (i), MacConkey agar to identify Gram-negative bacteria (ii), and 

Columbia agar to observe Gram-positive bacteria (iii). (B) The bacterial presence on the colon 

mucosal surface was estimated by staining for Gram-negative bacteria (63X). Images show 

approximately same regions of colon and are representative of five mice in each group. (C) The 

mucin secretion by the goblet cells was estimated by PAS staining (20X). Images show 

approximately same regions of colon and are representative of five mice in each group. 

 



 

 

Supplementary Figure S5.  Colonic bacterial dysbiosis in Hfe
-/- 

mice. DNA was extracted 

from wild type and Hfe
-/- 

mouse feces and 16S metagenomic sequencing was performed to 

determine bacterial composition in the two groups. Figure shows the comparison of the fecal 

microbiota phyla between the wild type mice and Hfe
-/- 

mice. Data show mean values for 6 mice 

per group.  

 

 

 

 

 

 

 

 

 



 

Supplementary Figure S6. Differential gene expression in wild type and Hfe
-/-

 mouse 

colonic epithelium as assessed by RNA-seq. (A) Volcano plot shows that expression of 68 

genes changed with upregulation of 45 genes and downregulation of 23 genes in Hfe
-/-

 mouse 

colon compared with wild type mouse colon. (B) Differentially expressed genes with 

hierarchical clustering based on Euclidean distance and pairwise average-linkage using 

Morpheus software from the Broad Institute. (C) Ingenuity Pathway Analysis (IPA) was used to 

perform Core Analysis and determine the canonical pathways that were affected in Hfe
-/- 

mouse 



colonic epithelium. Positive z-score indicated pathway activation, while z-score of 0 indicated 

that pathways were not altered. 

 

Supplementary Figure S7. Actin cytoskeleton signaling pathway is activated in Hfe
-/-

 mouse 

colonic epithelium. Figure was generated using IPA Software based on log2(fold change). Pink 

shading indicates gene upregulation. Triangle shape indicates kinase.  

 

 

 

 

 

 

 

 



 

 

 

Supplementary Figure S8. Integrin-linked kinase pathway is activated in Hfe
-/-

 mouse 

colonic epithelium. Figure was generated using IPA Software based on log2(fold change). Pink 

shading indicates gene upregulation.  

 

 

 

 



 

 

 

Supplementary Figure S9. Integrin signaling pathway is activated in Hfe
-/-

 mouse colonic 

epithelium. Figure was generated using IPA Software based on log2(fold change). Pink shading 

indicates gene upregulation. Triangle shape indicates kinase.  

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Supplementary Table 1. Primers used in this study. 

Target Primer (5’-3’) 

All Bacteria 
ACT CCT ACG GGA GGC AGC AGT 

GTA TTA CCG CGG CTG CTG GCA C 

mDefb-2 
AAG TAT TGG ATA CGA AGC AG 

TGG CAG AAG GAG GAC AAA TG 

mDefb-3 
GCA TTG GCA ACA CTC GTC AGA 

CGG GAT CTT GGT CTT CTC TA 

mDefb-4 
GCA GCC TTT ACC CAA ATT ATC 

ACA ATT GCC AAT CTG TCG AA 

mCryptdin-2 
CCA GGC TGA TCC TAT CCA AA 

GTC CCA TTC ATG CGT TCT CT 

mS-100a8 
TGT CCT CAG TTT GTG CAG AAT ATA AA 

TCA CCA TCG CAA GGA ACT CC 

mS-100a9 
GGT GGA AGC ACA GTT GGC A 

GTG TCC AGG TCC TCC ATG ATG 

mLcn2 
ACA TTT GTT CCA AGG TCC AGG GC 

CAT GGC GAA TGG TTG TAG TCC G 

mReg-3β 
CAG ACC TGG TTT GAT GCA GA 

GAA GCC TCA GCG CTA TTG GAG 

mReg-3γ 
AAC AGA GGT GGA TGG GAG TG 

GGC CTT GAA TTT GCA GAC AT 

mHfe 
CTT GGG AGC CCT TGC AAT CT 

ATA GCC ACC CAT GGT TCC TC 

mFerroportin 
TTG CAG GAG TCA TTG CTG CTA 

TGG AGT TCT GCA CAC CAT T 

mp53 
CAC GTA CTC TCC TCC CCT CA 

CAC CCG GAT AAG ATG CTG GG 

mSlc7a11 
CCT GGC ATT TGG ACG CTA CAT 

TGA GAA TTG CTG TGA GCT TGC A 

mGpx4 
GGC AGG AGC CAG GAA GTA AT 

GCA TCG TCC CCA TTT ACA CAG 

mCyclin D1 
CTA AGA TGA AGG AGA CCA TTC C  

ACC AGA AGC AGT TCC ATT T 

mp21 
TCT CCC AGT CTC CAA ACT TA  

GCC CTA CCG TCC TAC TAA T 

mBax 
GAG CTG CAG AGG ATG ATT G 

CCC AGT TGA AGT TGC CAT 

mDmt1 
TGT GTT CTA CTT GGG TTG GCA 

TGA TGG CTC CCT GCA AAG AC 



m/hHPRT 
GCG TCG TGA TTA GCG ATG ATG AAC 

CCT CCC ATC TCC TTC ATG ACA TCT 

mGapdh 
TGT AGA CCA TGT AGT TGA GGT CA 

AGG TCG GTG TGA ACG GAT TTG 

h18S rRNA CCC GTT GAA CCC CAT TCG T 

GCC TCA CTA AAC CAT CCA ATC GGT A 

hFerroportin GAT GGG TTC TCA CTT CCT GC 

ATG ACT GGG GAG CCA AAT GT 

hHFE ACA GTG AAC ATG TGA TCC CAC CCT 

AGC AGG ACC TTG GTC TTT CCT TGT 

 

 

 

 

  

 

 

 


