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Figure S1. Loss of FcRn predisposes to the development of more severe inflammation- 
and non-inflammation-associated colorectal cancer (CRC) via a mechanism that is 
independent of intestinal microbiota. (A) Histological classification of adenomas present in 
the large intestine (LI) of ApcMin/+ and ApcMin/+Fcgrt-/- mice assessed at 5 months of age. (B) 
Frequency of adenomas in the small intestine (SI) of ApcMn/+ and ApcMn/+Fcgrt-/- mice. n = 4-6 
mice per group in each of two independent experiments. (C) Maximum tumor diameter 
measured in WT and Fcgrt-/- mice treated with eight weekly doses of azoxymethane (AOM) in 
one representative experiment with n ≥ 3 mice per group. (D) Details of the 
azoxymethane/dextran sodium sulfate (AOM/DSS) treatment used for the induction of 
inflammation-associated colorectal cancer. Mice were treated with a single 10 mg/kg dose of 
AOM via i.p. injection (Day -7). Seven days later (Day 0), mice were given 1.5% DSS in their 
drinking water for a period of seven days. DSS was withdrawn and mice were allowed to drink 
regular water for 14 days (Day 7-21). The cycle of one week on DSS (Day 21-28) and two 
weeks on regular water (Day 28-42) was repeated once. Mice were sacrificed on Day 42. (E) 
Representative histology of the tumors present in both WT and Fcgrt-/- mice showing severe 
dysplasia and invasion (arrows) through the lamina propria in a lesion from an Fcgrt-/- mouse. 
Scale bar = 100 µm. (F) Weight curves during the first 20 days of treatment of mice undergoing 
AOM/DSS regimen. Mice were weighed every 1-2 days. Data are representative of two 
independent experiments with n = 5 mice per group per experiment. (G) Richness indices of 
microbiota found in the feces of untreated 8-week old WT and Fcgrt-/- littermates, as revealed by 
T-RFLP analysis. n = 3-5 mice per group. (H) Richness indices of microbiota found associated 
with the distal LI or feces of untreated 2-week old WT and Fcgrt-/- littermates, as revealed by T-
RFLP analysis. n = 4-9 mice per group. (I) Multidimensional scaling (MDS) plots demonstrating 
microbial community composition in each of the indicated tissue compartments of untreated 8-
week old and 2-week old WT and Fcgrt-/- mice as assessed by T-RFLP. ANOSIM analysis of 
Bray Curtis similarity matrices revealed no significant differences between WT and Fcgrt-/- mice 
for any age or tissue compartment. (J) ANOSIM results for analysis of microbial differences 
between tissue compartments within each age group, regardless of genotype. (K) Abundance of 
specific microbial species associated with the feces of untreated 7-week old WT and Fcgrt-/- 
mice as assessed by qPCR. Values from each species have been normalized to total bacteria 
(16S). Each dot represents an individual animal. n = 9 mice per group. All data represent mean 
± s.e.m. ND = none detected. * p ≤ 0.05. Figure S1, related to Figure 1. 
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Figure S2. FcRn-mediated tumor immune surveillance is mediated by selective activation 
and retention of CD8+ T cells in the intestinal LP. (A) Flow cytometric analysis of the 
frequency of CD4+ T cells, NK cells (NK1.1) or macrophages (F4/80) in the lamina propria 
lymphocyte (LPL) fraction of tumor and adjacent LI tissue in WT and Fcgrt-/- mice following 
AOM/DSS treatment. (B) Absolute number of CD8+ T cells isolated from the LP tissue of the 
adjacent, tumor or untreated (baseline) LI in AOM/DSS-treated mice as assessed by flow 
cytometric staining and acquisition of fixed volumes of sample. (C-D) Flow cytometric analysis 
of the frequency of CD8+ T cells in the lamina propria (LP) fraction of tumor-adjacent LI tissue in 
untreated ApcMin/+ and ApcMin/+Fcgrt-/- mice (C) and in AOM-treated WT and Fcgrt-/- littermates 
(D). Representative results from one of three experiments with n = 3 mice per group per 
experiment. (E) Flow cytometric analysis of the extent of CD8+ T cell proliferation (Ki-67) and 
apoptosis (Annexin V) in the LP fraction of tumor and adjacent LI tissue in WT and Fcgrt-/- 
littermates following AOM/DSS treatment. Plots depict cells within the CD3+CD8+ gate of cells. 
Representative plots from three independent experiments with n = 3 mice per group per 
experiment. (F) Phenotype of CD8+ T cells in the indicated tissue compartment of WT and Fcgrt-
/- littermates treated with AOM/DSS. Representative plots from three independent experiments 
with n = 3-4 mice per group per experiment. (G) Survival rates of AOM/DSS-treated recipient 
mice adoptively transferred with CD4+ T cells taken from the MLN and LI LP of AOM/DSS-
treated WT and Fcgrt-/- donors. Representative results from one of two independent 
experiments with n = 4 mice per group per experiment. Significance of survival curves was 
assessed by Logrank test. All data represent mean ± s.e.m. * p ≤ 0.05. Figure S2, related to 
Figure 2. 
 
  



5 
 

  



6 
 

Figure S3. FcRn-dependent dendritic cell (DC)-mediated tumor protection is associated 
with the presence of tumor-antigen reactive IgG in intestinal tissues and the generation 
of a local Th1/Tc1 polarizing cytokine environment. (A) Isotype distribution of tumor antigen-
specific IgG in the serum or LI homogenates of AOM/DSS treated WT or Fcgrt-/- mice. ELISA 
plates coated with lysates from tumor epithelium were probed with dilutions of serum or tissue 
homogenates from tumor bearing mice and developed with isotype-specific secondary 
antibodies. (B) Immunoblots demonstrating tumor antigen-specific IgG in the serum and LI 
homogenates of each of eight AOM/DSS treated mice. IgG-depleted lysates prepared from 
tumor intestinal epithelial cells (IEC) or non-tumor control IEC were resolved under reducing 
conditions by SDS-PAGE and membranes of the transferred lysates were probed with serum or 
LI homogenates from tumor bearing mice. Representative blots from two independent 
experiments with n = 4 mice per group per experiment. 2nd Ab = anti-mouse IgG-HRP. (C) Fold 
increase above baseline values in serum anti-phosphatidylserine (α-PS) and anti-cardiolipin (α-
CL) IgG content in WT and Fcgrt-/- littermates. (D) IgG isotype content of the serum, LI 
homogenates and MLN homogenates in AOM/DSS-treated WT and Fcgrt-/- mice. (E) Flow 
cytometric analysis of the frequency of CD8+ versus CD11b+ DC (top row, gated on CD11c+ 
cells) and characterization of the CD11c+CD8-CD11b+ DC (bottom four rows) in the mucosal 
tissues of AOM/DSS-treated WT and Fcgrt-/- littermates. (F-H) Whole tissue cytokine transcript 
profiles of the indicated tissue compartments from AOM/DSS-treated WT and Fcgrt-/- littermates 
(F), untreated ApcMin/+ and ApcMin/+Fcgrt-/- littermates (G) and AOM-treated WT and Fcgrt-/- 
littermates (H). Representative results from 2-4 independent experiments with n = 3-6 mice per 
group per experiment. Data represent mean ± s.e.m. (I) Purity (top panel) and subset 
distribution (bottom panel) of the DC transferred in Figure 3C,F. (J) Frequency of congenic 
(CD45.2) WT or Fcgrt-/- DC in the MLN and LI LP of recipient (CD45.1) mice 3 days and 7 days 
after intraperitoneal transfer. Recipient mice injected with PBS are shown as controls. (K) Ex 
vivo antigen cross-presentation with DC isolated from the MLN of the indicated AOM/DSS-
treated DC recipient mice and loaded with IC containing FcRn-binding (IgG) immune complex 
(IC), non-FcRn binding (IHH-IgG) IC or soluble antigen (OVA) and cocultured with OT-I CD8+ T 
cells. (L) Relative Fcgrt transcript levels as assessed by qPCR in DC (CD11c), macrophages 
(CD11b) and hepatocytes purified from WT, Fcgrt-/-, FcgrtFl/Fl or ItgaxcreFcgrtFl/Fl mice. Data are 
representative of two independent experiments with n = 3-5 mice per group per experiment. All 
data represent mean ± s.e.m. * p ≤ 0.05, ** p ≤ 0.01, *** p ≤ 0.005. Figure S3, related to Figure 
3. 
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Figure S4. Both CD8+ T cells and tumor-specific IgG are required for FcRn-mediated 
protection from pulmonary metastases. (A) CD8+ T cell frequency in the lungs of untreated 
WT or Fcgrt-/- mice. (B-C) Tumor-specific anti-OVA IgG in the lung homogenates (B) or serum 
(C) of WT and Fcgrt-/- littermates bearing lung metastases. Lungs were harvested 2 weeks after 
i.v. injection of 0.5x106 OVA-expressing B16 melanoma cells (OVA-B16). Anti-OVA IgG content 
was evaluated by ELISA and normalized to protein content of the homogenates for (B). (D) 
Frequency of OVA-specific IgG producing B cells in the lymph nodes (LN) or spleens of OVA-
B16 lung metastasis-bearing WT and Fcgrt-/- mice. B cells were isolated and cultured on OVA-
coated ELISpot plates for 24 h. (E) Ex vivo antigen cross-presentation using DC stimulated with 
immune complexes (IC) formed with NIP-OVA and either FcRn-binding (IgG IC), non-FcRn 
binding (IHH-IgG IC) or enhanced FcRn-binding (LS-IgG IC) immunoglobulin and cocultured 
with OT-I CD8+ T cells. All data are representative of the results of one of three independent 
experiments with n = 3-6 mice per group per experiment. Data represent mean ± s.e.m. NS = 
not significant. * p ≤ 0.05. Figure S4, related to Figure 4. 
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Figure S5. FcRn in DC drives homeostatic local activation of CD8+ T cells and the Th1 
polarization of CD4+ T cells within the LI LP by facilitating the production of Tc1 and Th1 
polarizing cytokines. (A) Frequency (upper panels) and effector status (lower panels) of 
adoptively transferred congenic CD8+ T cells (CD45.1) in the LI LP and MLN of untreated WT 
and Fcgrt-/- recipient mice (CD45.2). 1x106 CD8+ T cells were transferred into recipient mice via 
i.v. injection and their distribution and phenotype was assessed 10 days later. (B) Frequency of 
adoptively transferred congenic CD8+ T cells from WT and Fcgrt-/- donor mice (CD45.2) in the LI 
LP and MLN of untreated recipient mice (CD45.1) 7 days after transfer. (C) Whole tissue 
transcript profiles of the LI from untreated WT and Fcgrt-/- littermates (left panel) or FcgrtFl/Fl and 
ItgaxcreFcgrtFl/Fl littermates (right panel), as assessed by qPCR. (D) Cytokine secretion by CD4+ 
T cells isolated via magnetic sorting from the LI LP of untreated WT and Fcgrt-/- mice and 
restimulated for 24 h with anti-CD3 (αCD3) and anti-CD28 (αCD28). (E) CD4+ T cell frequency 
in the LI LP of untreated WT and Fcgrt-/- mice (left panels) or FcgrtFl/Fl and ItgaxcreFcgrtFl/Fl mice 
(right panels). Representative results from three independent experiments with n = 3-5 mice per 
group per experiment. Data represent mean ± s.e.m. * p ≤ 0.05, ** p ≤ 0.01, *** p ≤ 0.005. 
Figure S5, related to Figure 5. 
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Figure S6. FcRn-dependent induction of IL-12 is not dependent on MYD88 and is not 
required for FcRn-mediated cross-priming. (A) Induction of IL-12p35 upon ex vivo 
stimulation of Myd88-/- CD8-CD11b+ DC with FcRn-binding IC (IgG IC) or FcRn non-binding IC 
(IHH-IgG IC) for 6 h. (B) Binding of IRF-1 to the IL-12p35 promoter upon stimulation of Myd88-/- 
CD8-CD11b+ DC with IgG IC or IHH-IgG IC for 4 h. (C) Ex vivo antigen cross-presentation in the 
presence of an IL-12 neutralizing antibody (αIL-12) or isotype control. DC were stimulated with 
IgG IC or IHH-IgG IC and co-cultured with OT-I CD8+ T cells. Representative data shown from 
one of three independent experiments. Data represent mean ± s.e.m. * p ≤ 0.05, ** p ≤ 0.01. 
Figure S6, related to Figure 6. 
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Figure S7. Human DC strongly express FcRn and localize to the stroma of both normal 
and CRC-associated LI. (A) Double immunohistochemical staining of FcRn+CD11c+ DC in the 
stroma of CRC-bearing (upper panels) and tumor-adjacent normal (lower panels) LI of 
additional cases of human CRC. FcRn = brown, CD11c = red. See also Figure 7A. Scale bar left 
panels = 100 μm. Scale bar right panels = 20 μm. (B) Colocalization of FcRn+ DC (brown) and 
CD8+ T cells (red) in the stroma of CRC-bearing (upper panels) and tumor-adjacent normal 
(lower panels) LI of additional cases of human CRC. Arrowheads indicate areas of 
colocalization. See also Figure 7B. Data in panels A-B are representative of 50 matched normal 
LI and CRC assessed. (C) Correlation between the number of FcRn+CD11c+ DC and CD8+ T 
cells in the stroma of normal LI adjacent to CRC. Significance was assessed using Spearman’s 
rank correlation. (D) Multivariable analysis of the impact of colonic LP CD11c+FcRn+ cells on 
patient survival in 183 human CRC patients. An increasing number of CD11+FcRn+ cells has a 
positive effect on patient survival (univariate analysis p = 0.0333) and this effect is maintained in 
multivariable analysis with the indicated parameters. See also Figure 7C. (E) CD8+ T cell 
frequency in the tumor LP of chimeric mice treated with AOM/DSS. WT recipients were 
reconstituted with bone marrow from WT donors. Fcgrt-/- recipients were reconstituted with bone 
marrow from either Fcgrt-/-, WT or hFCGRT-hB2M-mFcgrt-/- donors. Representative results from 
one of two independent experiments with n = 4-5 mice per group per experiment. (F) Phenotype 
of human monocyte derived DC (hMoDC) as determined by flow cytometric analysis. Shaded 
curve represents isotype control. (G) Expression of FcRn in hMoDC, as assessed by the same 
antibody utilized for immunohistochemical staining of CRC cases. (H) Densitometric analysis of 
Western blots of hMoDC stimulated with IgG IC depicted in Figure 7F. Data in panels F-H are 
representative of six donors processed in pairs in each of three independent experiments. All 
data represent mean ± s.e.m. Figure S7, related to Figure 7. 
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Supplemental Experimental Procedures 

 

Mice. Fcgrt-/- mice (Roopenian et al., 2003), deficient in FcRn, on a C57BL/6 background were 

originally purchased from The Jackson Laboratory and maintained in our animal facility where 

they have been further backcrossed onto the C57BL/6 for a total of 21 generations. Both WT 

and Fcgrt-/- mice for all experiments were generated from the breeding of parents heterozygous 

for Fcgrt expression (ie. Fcgrt+/-). Matched WT and Fcgrt-/- littermates were used in all 

experiments. FcgrtFl/Fl mice were a kind gift of Dr. E. Sally Ward (University of Texas 

Southwestern Medical Center) (Montoyo et al., 2009). hFCGRT-hB2M-mFcgrt-/- mice have been 

described previously (Montoyo et al., 2009; Yoshida et al., 2004). ApcMin/+, Myd88-/-, Ly5.1 and 

OT-I mice were purchased from The Jackson Laboratory. Stat1-/- mice were purchased from 

Taconic. All procedures were approved by the Harvard Medical Area Standing Committee on 

Animals. 

 

Induction of colorectal cancer. Inflammation-associated CRC was induced by a single i.p. 

dose of 10 mg/kg azoxymethane (AOM) (Sigma Aldrich) and the subsequent administration of 

two 7-day courses of 1.5% dextran sodium sulfate (DSS) (MP Biomedicals) in drinking water, as 

outlined in Figure S1D and described previously (Wirtz et al., 2007). Tumor burden was 

assessed two weeks after withdrawal of the final course of DSS. Tumor load was calculated as 

the sum of all tumor diameters, as described previously (Grivennikov et al., 2012). Bone marrow 

chimeras were generated by lethal irradiation of recipients (2 x 6 Gy) followed by reconstitution 

with 1 x 106 bone marrow cells from the appropriate donor. Treatment of the chimeras with 

AOM/DSS was begun 8 weeks after reconstitution. Non-inflammation-associated CRC was 

induced by eight weekly i.p. injections of 10 mg/kg AOM. Tumor burden was assessed 12 

weeks after administration of the final dose of AOM. Tumor burden in ApcMin/+ and ApcMin/+Fcgrt-/- 

mice was assessed at 5-6 months of age in untreated mice. In all experiments, tumor evaluation 
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was carried out blindly by counting macroscopically visible tumors (>1 mm in diameter) and 

measuring the largest diameter of each lesion with digital calipers. 

 

Adoptive transfer experiments. CD8+ T cells or DC from the MLN and LI lamina propria were 

isolated from donor mice at day 21 of the AOM/DSS treatment course (see Figure S1D). 

Isolation of cells was carried out by sequential collagenase digestions, as previously described 

(Baker et al., 2011). CD8+ T cells were subsequently purified using negative magnetic selection 

(Miltenyi Biotec). DC were purified using positive magnetic selection with CD11c-microbeads 

(Miltenyi Biotec) and yielded predominantly CD8-CD11b+ DC (Figure S3I). 1x106 CD8+ T cells or 

DC were adoptively transferred to recipient mice via i.p. injection, on days 0 and 21 for CD8+ T 

cells and days -7 and 14 for DC. Appropriate localization of the transferred cells to the MLN and 

LI lamina propria of the recipient mice was verified in separate experiments using mice congenic 

for Ly5.1 expression (Figure S3J). For depletion of CD8+ T cells, mice were initially treated i.p. 

on consecutive days with three doses of 0.5 mg of an anti-CD8 antibody (clone 53-6.72, BWH-

BRI Antibody Core Facility) (or isotype control) beginning 3 days prior to the initial DC transfer 

(Kruisbeek, 1991). Thereafter, CD8+ T cell depletion was maintained by administration of 0.5 mg 

anti-CD8 antibody (or isotype) every three days until termination of the experiment. For IL-12 

neutralization, mice were initially treated on consecutive days with three i.p. doses of 0.5 mg of 

an anti-IL-12p40 antibody (clone C17.8) (kindly provided by Dr. Giorgio Trinchieri, National 

Cancer Institute) (or isotype control) beginning 3 days prior to the initial DC transfer. 

Neutralization was maintained by administration of 0.5 mg anti-IL-12p40 antibody (or isotype) 

twice per week until termination of the experiment. 

 

Lung metastasis experiments. Lung metastases were induced by the i.v. injection of 0.5x106 

OVA-transfected B16 melanoma cells (OVA-B16 cells, a generous gift of Dr. Kenneth Rock, 

University of Massachusetts Medical School) in log phase growth (Falo et al., 1995; 
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LeibundGut-Landmann et al., 2008). Evaluation of lung nodules was carried out following lung 

inflation and fixation in 10% formalin. For DC immunization experiments, DC were isolated by 

collagenase digestion from the lung and draining lymph nodes of metastasis-bearing donor mice 

and 1x106 DC were injected s.c. into the hind footpad of recipient mice. Two weeks later, 

recipients were given OVA-B16 cells, as above. For CD8+ T cell protection experiments, OVA-

specific OT-I CD8+ T cells were stimulated with DC pulsed with IgG IC or IHH-IgG IC, as 

described above, in the presence of 20 U/ml IL-2 for 5 days before purification and i.v. injection 

of 1x106 T cells into recipient mice having received OVA-B16 cells 24 h earlier. For 

immunization with ex vivo loaded DC, LS-IgG was generated as outlined in Supplementary 

Experimental Methods and WT DC were loaded for 3 h ex vivo with OVA-containing IgG IC or 

LS-IgG IC and then washed extensively before s.c. footpad injection. For quantification of CD8+ 

T cells specific for the tumor antigen OVA, lungs were digested with collagenase II as previously 

described (Olszak et al., 2012) in order to create a single cell suspension. Cells were stained 

with anti-CD3, anti-CD8 and the SIINFEKL-H2-Kb tetramer or a control LCMV-H2-Kb tetramer 

(Beckman-Coulter). Frequency of cells positive for the SIINFEKL-H2-Kb tetramer within the 

CD3+CD8+ gate was assessed by flow cytometry. 

 

Microbiota Analysis. For T-RFLP analysis, samples were collected from the feces, proximal LI 

or distal LI of adult (8-week old) and pre-weaning (2-week old) littermates and snap frozen in 

liquid nitrogen. Samples were processed for T-RFLP analysis as previously described (Uronis et 

al., 2011). Analysis was conducted using Sequentix Gelquest to assign size (length of fragment) 

and peak height (abundance) to each TRF. Using PRIMER v6, TRF abundance was 

standardized by total and transformed by square root. The standardized transformed 

abundances were compiled into a Bray Curtis similarity matrix and Analysis of Similarity 

(ANOSIM) was used to test for statistically significant differences in overall community 

composition between genotypes. Diversity was measured using the Shannon diversity (H), 
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Margalef richness (d), and Pielou evenness (J) indices and differences were assessed by 

Student’s t test. For qPCR, samples were collected from the feces, proximal LI or distal LI of 7-

week old littermates and snap frozen in liquid nitrogen. Samples were processed as described 

above. qPCR was performed using previously published primer sets (Arthur et al., 2012; 

Miyamoto et al., 2002; Periasamy and Kolenbrander, 2009; Rabizadeh et al., 2007; Shames et 

al., 1995). 

 

Flow cytometry. Cells were isolated from the spleen, MLN or colon using collagenase 

digestion, as previously described (Baker et al., 2011). All antibodies used for flow cytometric 

staining were purchased from BioLegend except the following: Ki-67 (BD Pharmingen), 

granzyme B (eBioscience), FCGR4 (Sino Biologicals). Intracellular staining for Granzyme B was 

carried out using the Cytofix/Cytoperm kit (BD Pharmingen) following a 4 h restimulation by 

PMA (30 ng/ml) and ionomycin (2 µg/ml) (Sigma) and GolgiStop (BD Pharmingen). 

 

RNA isolation and qPCR. RNA was isolated directly from flow cytometrically sorted cell 

populations (CD8+ T cells or DC) using an RNeasy MicroKit (Qiagen) or from snap-frozen tissue 

using an RNeasy MiniKit (Qiagen). RNA was reverse-transcribed using SuperScriptIII (Life 

Technologies) and quantified by qPCR using SYBR Green technology (Roche).  

 

In vitro and ex vivo cultures. CD8+ or CD4+ T cell activation was assessed following 24 h of 

restimulation with plate-bound anti-CD3 and anti-CD28 using a cytometric bead array (BD 

Pharmingen). Immune complexes were formed using ovalbumin conjugated to the hapten NIP 

(4-hydroxy-3-iodo-5-nitrophenylacetic acid) and NIP-specific chimeric IgG (IgG), IHH-IgG or LS-

IgG. IHH-IgG is a mutational variant of the chimeric IgG protein which contains a NIP-specific 

mouse Fab fragment and a human IgG1 Fc fragment and which has been rendered incapable of 

FcRn binding due to the introduction of mutations in three critical amino acids in the Fc region 
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which are required for FcRn ligation as previously described (Baker et al., 2011). LS-IgG was 

generated by introduction of the M428L/N434S mutations which are known to enhance FcRn 

binding (Zalevsky et al., 2010) into a previously described chimeric antibody specific for the 

hapten 4-hydroxy-3-iodo-5-nitrophenylacetic acid (NIP) and containing a human IgG1 Fc (Ober 

et al., 2001) using the QuikChange site-directed mutagenesis kit (Strategene). In vitro cross-

presentation assays were carried out by pulsing 1x105 isolated DC with preformed immune 

complexes (0.5 µg/ml NIP-conjugated OVA + 100 µg/ml anti-NIP IgG or anti-NIP IHH-IgG) for 2-

3 h followed by extensive washing and the addition of 2x105 purified OT-I CD8+ T cells (Baker et 

al., 2011). Cytokine secretion was measured after 24 h or 48 h by ELISA (BD Pharmingen). For 

IL-12 neutralization experiments, the indicated concentration of IL-12 neutralizing goat IgG (RnD 

Systems) or goat isotype control IgG (RnD Systems) was added to DC following IgG IC pulsing. 

DC were incubated in the presence of the neutralizing antibody for 1 h before addition of the 

OT-I CD8+ T cells. 

 

IgG analysis. IgG isotypes in the serum of untreated or treated mice was quantified using 

isotype specific ELISAs (Southern Biotech). For quantification of tissue IgG, snap frozen tissue 

was briefly thawed and then homogenized in PBS containing protease inhibitors (Roche). 

Insoluble material was removed by centrifugation and protein concentration in the clarified 

supernatant was assessed by BCA assay (Thermo Scientific). Equivalent quantities of protein 

were used in IgG isotype ELISAs and IgG concentration was normalized to mg protein. Tumor-

specific IgG was evaluated using lysates made from purified tumor epithelial cells, isolated by 

dispase and collagenase digestion (Baker et al., 2011; Olszak et al., 2012). Tumor lysates were 

depleted of IgG by overnight incubation with Protein G Sepharose beads (GE Healthcare Life 

Sciences) at 4°C. For Western blotting, 10 µg lysate from tumor epithelium or normal intestinal 

epithelium was resolved by SDS-PAGE under reducing conditions and transferred to 

nitrocellulose membranes. Membrane strips were then probed with 1/10 dilutions of serum or 
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intestinal homogenates from individual mice and developed with anti-mouse IgG-HRP. Blots 

were developed with ECL Western Blotting Reagent (GE Healthcare). For ELISA, plates were 

coated with 1/10 dilution of tumor lysate in coating buffer before application of serial dilutions of 

serum or tissue homogenates and development with anti-mouse IgG-HRP. OVA-specific IgG-

secreting B cells from OVA-B16 metastasis-bearing mice were quantified by ELISpot (MabTech) 

according to the manufacturer’s instructions following isolation of B cells with CD19-microbeads 

(Miltenyi Biotech). 

 

Nuclear translocation and ChIP. Nuclear tanslocation of transcription factors was assessed 

following stimulation of isolated DC with IgG IC (formed as above with FcRn-binding IgG or non-

FcRn binding IHH-IgG and NIP-OVA) for the indicated times. Nuclei and cytoplasmic fractions 

were isolated using the NE-PER Nuclear and Cytoplasmic Extraction Kit (Thermo Scientific). 

Anti-NF-B p65, anti-IRF-1 and anti-HDAC antibodies were all purchased from Cell Signaling 

Technologies. ChIP was performed following IC stimulation with the SimpleChIP Plus Enzymatic 

Chromatin IP Kit (Magnetic Beads) from Cell Signaling Technologies.  
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