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Supplementary Information 
 

Materials 

Flagellin purified from Salmonella typhimurium (< 0.1 Endotoxin Unit/g purified protein determined by Limulus 

Amebocyte Lysate test) was purchased from ‘Enzo Life Sciences’ (Farmingdale, NY) and dissolved in endotoxin-free 

water. Recombinant TNF and ELISA kits for IL-6, MIP3 and KC were purchased from ‘R&D Systems’ (Minneapolis, 

MN). IL-8 ELISA kit was from ‘Invitrogen’ (Grand Island, NY). MPO (myeloperoxidase) ELISA kit was from ‘Hycult Biotech’ 

(Plymouth Meeting, PA). SAA (serum amyloid A) ELISA kit was from ‘Alpco Diagnostics’ (Salem, NH). DNA-binding 

ELISA system for transcription factors and nuclear extract kit were from ‘Active Motif’ (Carlsbad, CA). 

Antibody information is the following: Antibodies against human TRIF, phospho-ERK1/2, phospho-p38, phospho-

Akt, phospho-p105 (NFB), phospho-p65 (NFB), ERK1/2, Akt, Histone H2A, -Actin, phospho-cJun, phospho-ATF2, and 

PTEN were from ‘Cell Signaling Technology’ (Danvers, MA). HA antibody was from ‘Roche Applied Science’ (Indianapolis, 

IN). Flag (M2) and Cy3-conjuated Flag antibodies were from ‘Sigma-Aldrich’ (St. Louis, MO). MyD88 antibody (HFL-296) 

was from ‘Santa Cruz Biotechnology, Inc’ (Santa Cruz, CA).  Mal/TIRAP antibody was from ‘eBioscience’ (San Diego, CA). 

Alexa Fluor®488- or Cy3-conjugated cholera toxin subunit B and phospho-JNK1/2 antibody were from ‘Invitrogen’ (Grand 

Island, NY). Re-Blot buffer(Chemicon International Inc., Temecula CA) was used for immunoblot stripping. 
 

Measuring DNA binding activity of transcription factor 

Nuclear extracts were prepared by using nuclear extraction kits (Active Motif). The extracts were subjected to 

measuring DNA binding activity of transcription factors by using transcription factor DNA binding ELISA system (Active 

Motif). 
 

Measuring serum amyloid A (SAA) 

Mouse blood was harvested by sterile cardiac puncture method, and the serum was separated from the cells after 

clot formation by centrifugation. SAA level was measured with SAA ELISA kit (Alpco Diagnostics) by following 

manufacturer’s instruction. 
 

Histology  

The entire mouse small intestine and colon were excised and segments of the transverse tissues (1 cm) were 

fixed in 10%-buffered formalin, paraffin embedded, and stained with Hematoxylin & Eosin. The histologic severity of 

inflammation was graded in a “blinded” fashion on a scale of 0-4 for ulceration and neutrophil infiltration, as previously 

described(1-3).  

Immunoblotting, co-immunoprecipitation, and ELISA were performed as previously described(4-6) 

 

Supplementary Figure Legends 
 

Supplementary Figure 1A: PTEN expression is reduced in colonic epithelium of VilCre/+;PTENloxP/loxP mice. We 

performed immunohistochemistry against PTEN with frozen tissue sections of the colon of VilCre/+;PTENloxP/loxP and 

littermate control Vil+/+;PTENloxP/loxP mice. PTEN expression was dramatically reduced in the colon of VilCre/+;PTENloxP/loxP 

mice, compared to control mice. Previously, Langlois et al(Ref.24)(7) generated the same VilCre/+;PTENloxP/loxP mice by 

breeding VilCre/+ to PTENloxP/loxP mice, and confirmed the loss of PTEN in the colon and small intestine of 

VilCre/+;PTENloxP/loxP mice by western blot analysis. Therefore, our immunohistochemistry data showing reduced PTEN 
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expression in colonic epithelium of VilCre/+;PTENloxP/loxP mouse are in agreement with the previous data presented by 

Langlois et al(7). 
 

Supplementary Figure 1B: Silencing PTEN expression leads to reduced NFB and JNK1/2 activation upon 

flagellin stimulation. Additional clone of NCM460-PTEN-KD and NCM460-Control cells were stimulated by flagellin (100 

ng/mL), as indicated. Flagellin-induced signaling pathways were evaluated by immunoblotting. Silenced PTEN expression 

was confirmed by immunoblotting, and Akt served as a loading control. All data are the representative of at least three 

independent experiments. 
 

Supplementary Figure 1C: PTEN deletion disrupts the plasma membrane localization of Mal. MEF-PTEN+/+ and 

MEF-PTEN-/- cells were transfected with Mal-Flag construct, followed by immunostaining, as described in Figure 10. The 

percentage of cells with the plasma membrane localization of Mal was quantified from three independent experiments. 

 

Supplementary Figure 1D: NLRC4(Ipaf), a cytosolic flagellin receptor, expression is almost negligible in human 

colonic epithelial cells (NCM460), compared with its robust expression level in human monocytes/macrophages (THP-

1). Total RNA was prepared from NCM460 and THP-1 cells, followed by quantitative Real-Time PCR to measure the level 

of NLRC4. The data are the representative of at least three independent experiments. 
 

Reference cited for the supplementary information. 

1. Im, E., Choi, Y. J., Pothoulakis, C., and Rhee, S. H. (2009) Bacillus polyfermenticus ameliorates colonic 

inflammation by promoting cytoprotective effects in colitic mice. J Nutr 139, 1848-1854 

2. Rhee, S. H., Im, E., Riegler, M., Kokkotou, E., O'Brien, M., and Pothoulakis, C. (2005) Pathophysiological role of 

Toll-like receptor 5 engagement by bacterial flagellin in colonic inflammation. Proc Natl Acad Sci U S A 102, 

13610-13615 

3. Im, E., Riegler, F. M., Pothoulakis, C., and Rhee, S. H. (2012) Elevated lipopolysaccharide in the colon evokes 

intestinal inflammation, aggravated in immune modulator-impaired mice. Am J Physiol Gastrointest Liver Physiol 

303, G490-497 

4. Choi, Y. J., Im, E., Chung, H. K., Pothoulakis, C., and Rhee, S. H. (2010) TRIF Mediates Toll-like Receptor 5-

induced Signaling in Intestinal Epithelial Cells. J Biol Chem 285, 37570-37578 

5. Choi, Y. J., Im, E., Pothoulakis, C., and Rhee, S. H. (2010) TRIF modulates TLR5-dependent responses by 

inducing proteolytic degradation of TLR5. J Biol Chem 285, 21382-21390 

6. Rhee, S. H., Kim, H., Moyer, M. P., and Pothoulakis, C. (2006) Role of MyD88 in phosphatidylinositol 3-kinase 

activation by flagellin/toll-like receptor 5 engagement in colonic epithelial cells. J Biol Chem 281, 18560-18568 

7. Langlois, M. J., Roy, S. A., Auclair, B. A., Jones, C., Boudreau, F., Carrier, J. C., Rivard, N., and Perreault, N. 

(2009) Epithelial phosphatase and tensin homolog regulates intestinal architecture and secretory cell commitment 

and acts as a modifier gene in neoplasia. FASEB J 23, 1835-1844 

 



Supplementary Figure 1

Flagellin
(min)

P-JNK1/2

P-p65

P-ERK1/2
P-p38

P-p105

PTEN

0 20 4010 0 20 4010
NCM460-
PTEN-KD

NCM460-
Control

P-Akt

Akt

PT
EN

Ig
G

 c
on

tr
ol

x 100 x 100x 200 x 200

Vil Cre/+; PTEN loxP /loxPVil+/+ ; PTEN loxP /loxP

D

A

B

NLRC4

Re
la

tiv
e 

Ex
pr

es
si

on
(N

LR
C

4 
/ G

AP
D

H)

THP-1

NCM46
0

0

50

100

150

C

Pl
as

m
a 

m
em

br
an

e
lo

ca
liz

at
on

of
 M

al
 (%

)

0
20
40
60
80

100

-/-

PTEN
+/+

PTEN




