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Abstract
Although B cells are crucial antigen-presenting cells in the initiation of T cell autoimmunity to
islet β cell autoantigens in type 1 diabetes (T1D), adhesion molecules that control migration of B
cells into pancreatic lymph nodes (PanLN) in the nonobese diabetic (NOD) mouse model of
human T1D have not been defined. In this study, we found that B cells from PanLN of 3-4-week-
old female NOD mice expressed high levels of α4 integrin and LFA-1 and intermediate levels of
β7 integrin; half of B cells were L-selectinhigh. In short-term in vivo lymphocyte migration assays,
B cells migrated from the bloodstream into PanLN more efficiently than into peripheral LNs.
Moreover, antibodies to mucosal addressin cell adhesion molecule 1 (MAdCAM-1) and α4β7
integrin inhibited >90% of B cell migration into PanLN. In contrast, antibodies to peripheral node
addressin, L-selectin or LFA-1 partially inhibited B cell migration into PanLN. Furthermore, one
intraperitoneal injection of anti-MAdCAM-1 antibody into 3-week-old NOD mice significantly
inhibited entry of B cells into PanLN for at least 2 weeks. Taken together, these results indicate
that the α4β7 integrin/MAdCAM-1 adhesion pathway plays a predominant role in migration of B
cells into PanLN in NOD mice. Thus, specific blockage of α4β7 integrin/MAdCAM-1 adhesion
pathway-mediated B cell migration may be a potential treatment for T1D.
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1. Introduction
Type 1 diabetes (T1D) is a T cell-mediated autoimmune disease characterized by the
infiltration of β cell autoantigen-specific memory/effector T cells and other leukocytes into
pancreatic islets and eventually destruction of insulin-producing islet β cells [1]. The β cell
antigen-specific memory T cells are generated in pancreatic lymph nodes (PanLN) when
naive autoreactive T cells migrate from the bloodstream into PanLN and encounter β cell
autoantigen-bearing dendritic cells. In the nonobese diabetic (NOD) mouse model of human
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T1D, several studies in B cell-depleted or B cell-deficient mice have demonstrated that B
cells are critical for the development of T1D [2-5]. B cells in PanLN are crucial antigen-
presenting cells (APCs) not only to initiate and optimize priming of naive autoreactive CD4+

T cells by β cell antigens, but also to contribute to epitope spreading of T cell autoimmunity
among β cell antigens [6-11]. B cells in inflamed islets also promote the survival of intraislet
CD8+ T cells, leading to enhanced development of T1D [12].

Migration of lymphocytes from the bloodstream into secondary lymphoid tissues such as
LNs and Peyer's patches (PP) is essential for the generation of organ-selective, antigen-
specific adoptive immunity to pathogens and antigens, including autoantigens. This
migration is in part controlled by adhesion molecules and chemokine receptors on
lymphocytes and their ligands on blood vessel high endothelial venules (HEVs) in LNs and
PP [13-15]. We and others have shown that L-selectin/peripheral node addressin (PNAd)
and α4β7 integrin/mucosal addressin cell molecule 1 (MAdCAM-1) (lymphocyte/endothelia
adhesion molecule pairs, referred to here as “adhesion pathway”) predominantly mediate
migration of lymphocytes from the bloodstream into peripheral LNs (PLN) and PP,
respectively, in adult NOD mice [16,17]. Although T cell autoimmunity to β cell antigens is
primarily initiated in PanLN of NOD mice during 3-4 weeks (wk) of age [18-21], the
adhesion molecules that control the migration of lymphocytes into PanLN from the
bloodstream have not been defined.

Given the crucial role of B cells as APCs in the initiation of β cell antigen-autoimmunity in
PanLN, the aims of this study were to determine the expression profile of adhesion
molecules on PanLN B cells and to define the major lymphocyte/endothelia adhesion
pathways that mediate migration of B cells from the bloodstream into PanLN of 3-4-wk-old
NOD mice. We found that the α4β7 integrin/MAdCAM-1 pathway is crucial for the
migration of B cells from the bloodstream into PanLN and that the L-selectin/PNAd
pathway and LFA-1 are partially involved. Moreover, treatment of 3-wk-old NOD mice
with one dose of anti-MAdCAM-1 antibody efficiently prevented entry of B cells into
PanLN for at least 2 wk. Thus, specific blockage of α4β7 integrin/MAdCAM-1 pathway-
mediated B cell migration may be a potential therapy for T1D.

2. Materials and Methods
2.1. Mice

NOD mice were purchased from the Jackson Laboratory (Bar Harbor, ME), bred, and
housed in the Stanford University Animal Facility. Three to four-wk-old female NOD mice
were used for all experiments unless otherwise indicated. Stanford University's
Administrative Panel of Laboratory Animal Care approved all studies.

2.2. Antibodies and other reagents
Rat monoclonal antibodies (mAbs) against MAdCAM-1 (clone MECA367, ATCC,
Manassas, VA), PNAd (MECA79, provided by Dr. Eugene C. Butcher, Stanford University,
Stanford, CA), L-selectin (MEL-14, Dr. Butcher), α4β7 integrin (DATK32, ATCC), LFA-1
(FD441.8, Dr. Butcher), human CD44 (9B5, rat IgG negative control, Dr. Butcher), and
granule cells in neonatal mouse cerebellum (OZ42, rat IgM negative control, Dr. Leslie
Pickford, Menlo Park, CA) were used for in vivo blocking experiments. Fluorochrome-
conjugated mAbs against B220 (RA3-6B2) (eBioscience, San Diego, CA), α4 integrin
(SG31), L-selectin (MEL-14) and β7 integrin (M293) (BD Biosciences, San Diego, CA)
were used for fluorescence-activated cell sorter (FACS) analysis.
Tetramethylrhodamine-5(6)-isothiocyanate mixed isomers (TRITC) was purchased from
Molecular Probes (Eugene, OR).
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2.3. FACS analysis of adhesion molecules on B cells
Lymphocyte suspensions were prepared from PanLN, PLN, mesenteric LN (MLN) and PP
of 3-4-wk-old female NOD mice. Cells from each tissue were pooled from 3-4 mice. The
suspensions were stained with a FITC-anti-B220 mAb combined with either a PE-
conjugated mAb to α4 integrin, L-selectin or β7 integrin, or a PE-conjugated negative control
mAb on ice for 30 minutes (min), and analyzed on a BD FACSCalibur flow cytometer. The
percentage of B cells that express each adhesion molecule and the mean fluorescence
intensity of the expression were evaluated on at least 10,000 B220+ B cells in the
lymphocyte forward scatter/side scatter gate.

2.4. Short-term in vivo lymphocyte migration assays
Short term in vivo lymphocyte migration assays were performed as previously described
[17,22]. Briefly, lymphocytes were prepared from LNs and spleens of 3-4-wk-old female
donor NOD mice, labeled with TRITC, and injected i.v. into age-matched female host mice.
Each host mouse received 5×107 donor cells. To block endothelia MAdCAM-1 or PNAd,
each host mouse was given 500 μg of anti-MAdCAM-1, anti-PNAd or isotype-matched
negative control mAb i.v. 30 min before the cell transfer. To block lymphocyte α4β7
integrin, L-selectin or LFA-1, donor lymphocytes were pretreated with 10 μg/ml anti-α4β7
integrin, L-selectin or LFA-1 mAb or with negative control mAb on ice for 15 min. To
ensure saturating mAb levels in vivo, additional mAb (100 μg anti-endothelia adhesion
molecule mAb or 200 μg anti-lymphocyte adhesion molecule mAb) was given to each host
mouse along with the donor cells. In some experiments, 4-, 5- or 8-wk-old mice, which were
treated i.p. with anti-MAdCAM-1 mAb or negative control mAb at 3 wk of age, were used
as host mice. In all experiments, host mice were sacrificed 2 hours (h) after transfer.
Lymphocyte suspensions were prepared from PanLN, PLN, MLN, PP, spleen and peripheral
blood, and stained with a FITC- or Alexa Fluor 647-anti-B220 mAb. Donor B cells
(TRITC+B220+ cells) in each tissue of each host mouse were identified using FACS
analysis. Migration of donor B cells in the anti-adhesion molecule mAb-treated group is
expressed as the percentage of the migration in the negative control mAb-treated group, in
which the migration was set at 100%.

2.5. In vivo blockage of MAdCAM-1
Three-wk-old female NOD mice were injected i.p. with anti-MAdCAM-1 mAb or control
mAb (30 μg mAb/g body weight) and sacrificed at 4, 5 or 8 wk of age. Lymphocyte
suspensions were prepared from PanLN, PLN and MLN. The total number of cells in each
suspension was determined using a hemacytometer, and the relative number of B cells was
identified by staining with a FITC-anti-B220 mAb and FACS analysis. Absolute number of
B cells in each tissue of each mouse was calculated by multiplying the percentage of B220+

cells by the total number of cells.

2.6. Statistical analysis
Data are presented as mean ± SD. One-way ANOVA test was used to evaluate the
difference between groups. P<0.05 is considered to be statistically significant.

3. Results and Discussion
3.1. PanLN B cells has a unique expression profile of adhesion molecules

It was previously shown that the expression patterns of adhesion molecules on lymphocytes
from PLN, MLN and PP of 6-10-wk-old NOD and BALB/c mice were similar, but NOD
LNs contained more β7 integrinhigh lymphocytes than did BALB/c LNs [16]. Although
PanLN B cells are important APCs during the development of autoimmunity to β cell
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antigens, the adhesion molecules that control migration of B cells into PanLN are not
known. Here we determined the expression of adhesion molecules on PanLN B cells in
NOD mice at 3-4 wk of age, which is the critical period for the initiation of the autoimmune
response in NOD mice. We focused on α4 integrin, which is a subunit of α4β7 integrin (that
mainly binds to MAdCAM-1) and of α4β1 integrin (that mainly binds to VCAM-1); β7
integrin, which is a subunit of α4β7 integrin and of αEβ7 integrin (that binds to epithelial E
cadherin); L-selectin, which mainly binds to PNAd and, in some tissues, also to
MAdCAM-1; and LFA-1, that binds to endothelia ICAM-1 and ICAM-2 [13,23].

As shown in Fig. 1, more than 90% of B cells from PanLN, PLN and MLN were α4
integrin+, β7 integrin+ or LFA-1+. All B cells from PP were LFA-1+ and β7 integrin+,
whereas 75% of B cells were α4 integrin+. Approximately half of B cells in PanLN and
MLN were L-selectinhigh as compared to 75% B cells in PLN and 25% of B cells in PP.
Moreover, PanLN B cells expressed higher levels of α4 integrin and LFA-1 but intermediate
levels of β7 integrin as compared to PLN and MLN. In contrast, PP B cells expressed lower
levels of α4 integrin and β7 integrin but intermediate levels of LFA-1 as compared to LNs.
These results indicate that the expression profile of adhesion molecules on PanLN B cells
most closely resembles that on MLN B cells. Thus, high expression levels of α4 integrin and
LFA-1, intermediate expression levels of β7 integrin, and half of L-selectinhigh are
characteristic of PanLN B cells.

3.2. B cells migrate into PanLN more efficiently than into PLN
We previously showed that B cells migrated equally well into MLN and PP, but
significantly less well into PLN in old NOD mice, as compared to T cells [17]. It is not
known whether B cells migrate into PanLN more efficiently than into other LNs and PP in
young NOD mice. To evaluate the ability of NOD B cells to migrate into LNs and PP in
young NOD mice, we performed short-term in vivo lymphocyte migration assays by i.v.
injecting TRITC-labeled lymphocytes from 3-4-wk-old NOD mice into age-matched NOD
mice. Two h after transfer, we found that the proportion of donor B cells (TRITC+B200+

cells) in the total lymphocyte population of PanLN of host mice was significantly higher
than that in PLN, but was significantly lower than that in PP (Fig. 2). There was no
significant difference in the proportion of donor B cells in PanLN and MLN of host mice.
Similar trend for migration of B cells into different LNs and PP was also seen in
nonautoimmune-prone mice (not shown). Thus, PanLN is distinct from PLN and PP but
similar to MLN in terms of recruiting B cells from the bloodstream into tissues.

3.3. α4β7 integrin/MAdCAM-1 pathway is critical for migration of B cells into PanLN
Phillips et al previously showed that HEVs in PanLN of neonatal NOD mice and 8-wk-old
NOD.SCID mice expressed MAdCAM-1 [24]. In 6-10-wk-old NOD mice, Hanenien et al
showed that anti-L-selectin mAb inhibited lymphocyte migration into PLN by 74% and into
MLN and PP by 50-60% and that anti-MAdCAM-1 mAb inhibited the migration into PLN
by 37% and into MLN and PP by 86-100% [16]. In >6-month-old NOD mice, we showed
that mAbs to PNAd and L-selectin inhibited the migration into PLN by >90% and into MLN
and PP by 50-60% [17]. In contrast, anti-α4β7 integrin mAb inhibited the migration into PP
by >80% and into MLN by 60% but did not affect the migration into PLN [17]. However,
both previous studies did not explore the role of adhesion molecules in migration of
lymphocytes into PanLN.

In 3-4-wk-old NOD mice, MAdCAM-1 was expressed on approximately 95% of HEVs in
PanLN, MLN and PP, but only on less than 5% of HEVs in PLN (Xu, Cook & Michie,
manuscript in preparation). To determine which lymphocyte/endothelia adhesion pathways
are important for B cell migration into PanLN during the critical period for the initiation of
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autoimmunity in T1D, we performed short-term in vivo lymphocyte migration assays in 3-4-
wk-old NOD mice. In these experiments, host mice were treated with an anti-endothelial
adhesion molecule mAb (MAdCAM-1 or PNAd) or a negative control mAb, or donor
lymphocytes were treated with an anti-lymphocyte adhesion molecule mAb (α4β7 integrin,
L-selectin or LFA-1) or a negative control mAb. We found that anti-MAdCAM-1 mAb
inhibited 90% of migration of donor B cells into PanLN, MLN and PP and 60% of donor B
cell migration into PLN (Fig. 3A). Similar results were observed when donor lymphocytes
were treated with anti-α4β7 integrin mAb (Fig. 3B). In contrast, anti-PNAd mAb inhibited
50% of migration of donor B cells into PanLN and MLN, but did not significantly affect the
migration into PP (Fig. 3C). Anti-L-selectin mAb inhibited 30-40% of migration of donor B
cell into PanLN, MLN and PP (Fig. 3D). As in nonautoimmune prone mice [13], mAbs
against PNAd and L-selectin significantly inhibited migration of donor B cells into NOD
PLN by >80% (Figs. 3C and 3D). Anti-LFA-1 mAb inhibited migration of donor B cells
into PLN by >70% and into PanLN, MLN and PP by 40-45% (Fig. 3E). Additionally, as in
NOD mice, anti-MAdCAM-1 and PNAd mAbs blocked migration of B cells into PanLN by
84% and 43%, respectively, in nonautoimmune-prone mice (not shown).

These results clearly demonstrate that the α4β7 integrin/MAdCAM-1 adhesion pathway is
crucial for recruiting B cells from the bloodstream into PanLN in 3-4-wk-old NOD mice.
Thus, B cell/endothelia adhesion pathway in PanLN differs from the PNAd/L-selectin-
dominated pathway in PLN, but resembles the α4β7 integrin/MAdCAM-1-dominated
pathway in PP and MLN. We and others previously showed that the α4β7 integrin/
MAdCAM-1 pathway had minimal to no role (0-37%) in lymphocyte migration into PLN of
young (6-10-wk-old) and adult (>6 months) NOD mice [16,17]. In contrast, the α4β7
integrin/MAdCAM-1 pathway contributed remarkably to migration of B cells into PLN
(60-70%) of 3-4-wk-old NOD mice. A few MAdCAM-1+ HEVs in PLN of 3-4-wk-old
NOD mice (Xu, Cook & Michie, manuscript in preparation) as in the LNs of
nonautoimmune-prone mice [25] may in part explain the difference between this study and
previous studies. Taken together, migration of B cells into PanLN in 3-4-wk-old NOD mice
is mediated predominantly by an α4β7 integrin/MAdCAM-1 pathway and partially by L-
selectin/PNAd pathway and LFA-1.

3.4. α4β7 integrin/MAdCAM-1 pathway is crucial for B cell homeostasis in PanLN
The critical role of an α4β7 integrin/MAdCAM-1 pathway in migration of B cells into
PanLN led us to examine whether this pathway contributes to B cell homeostasis in PanLN
of young NOD mice. In a study parallel to this work (Xu, Cook & Michie, manuscript in
preparation), we found that anti-MAdCAM-1 mAb bound to HEVs in PanLN and MLN of
NOD mice at 4 and 5 wk of age that were injected with an anti-MAdCAM-1 mAb at 3 wk of
age. Thus, we injected 3-wk-old NOD mice i.p. with an anti-MAdCAM-1 mAb or a control
mAb, sacrificed them at different ages and evaluated B cell numbers in PanLN, MLN and
PLN. As shown in Fig. 4A, anti-MAdCAM-1 mAb treatment reduced B cell numbers in
PanLN and MLN by >80% and 40-50%, respectively, at 4 and 5 wk of age, but not at 8 wk
of age, as compared to control mAb treatment (Fig. 4A). Anti-MAdCAM-1 mAb treatment
did not reduce B cell numbers in PLN at any age. Moreover, short-term migration assays
revealed that anti-MAdCAM-1 mAb treatment at 3 wk of age inhibited 80% of donor B cell
migration into PanLN and MLN at 4 and 5 wk of age but not at 8 wk of age (Fig. 4B).
Additionally, anti-MAdCAM-1 mAb treatment at 3 wk of age inhibited 30% of donor B cell
migration into PLN at 4 wk of age. Thus, α4β7 integrin/MAdCAM-1 pathway is critically
involved in maintenance of B cell homeostasis in PanLN by recruiting B cells from the
bloodstream.
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3.5. Significance of present findings in T1D
It is well established that the α4β7 integrin/MAdCAM-1 pathway is critical for infiltration of
lymphocytes into pancreatic islets and for the development of T1D in NOD mice [26-30].
Here, we found that this pathway is also critical for migration of B cells into PanLN in 3-4-
wk-old NOD mice. Similarly, it is true for migration of naive T cells into PanLN in these
mice (Xu, Cook & Michie, manuscript in preparation). Taken together, α4β7 integrin/
MAdCAM-1 pathway directs not only migration of autoreactive naive lymphocytes into
PanLN to initiate autoimmunity to β cell antigens, but also migration of autoreactive
memory/effector lymphocytes into pancreatic islets to cause insulitis and to destroy insulin-
producing β cells. Thus, the suppression of T1D in NOD mice by anti-MAdCAM-1 or anti-
α4β7 integrin mAb treatment, as reported in early studies, was probably achieved by
attenuating the entry of naive B and T lymphocytes into PanLN and of memory/effector
lymphocytes into pancreatic islets [26-29].

B cells are becoming an attractive therapeutic target for prevention and/or reversal of T1D.
In a transgenic NOD mouse line that expressed human CD20 on mouse B cells [31] or wild
type NOD mice [32], depletion of the B cells with anti-CD20 mAb prevented or delayed the
onset of diabetes, and even reversed established diabetes. Similar therapeutic efficacy has
also been reported in NOD mice when B cells were depleted with anti-CD22 mAb
conjugated to calicheamicin [33]. Both treatment strategies increased the frequency of
regulatory T cells, regenerated a population of B cells with regulatory functions, and
reduced the ability of APCs to stimulate antigen-specific proliferation and effector cytokine
production (IFN-γ and IL-17) of autoreactive CD4+ T cells [31,33]. Despite high therapeutic
efficacy, these approaches may have side-effects. For example, depletion of naive B cells by
an anti-B cell mAb may dampen B cell immunity in other organs such as lung and skin. The
relative increases in regulatory T cells and B cells could cause immunosuppression, thus
rendering the host susceptible to infection.

Targeting α4β7 integrin/MAdCAM-1 pathway-mediated B cell migration could be an
alternative to systemic depletion of B cells. For example, specific blockage of α4β7 integrin
on B cells would reduce B cell numbers in PanLN but not PLN and mediastinal LN, thus
inhibiting development of β cell antigen-autoimmunity without affecting cutaneous and
bronchopulmonary immunity. As shown in this study, blockage of α4β7 integrin/
MAdCAM-1 pathway reduces B cells in MLN, PP and probably intestines, thus harming
intestinal immunity. However, intestinal immunity and inflammation have been shown to
significantly influence the development of autoimmunity and T1D [34,35]. MLN may also
be involved in initiating autoimmunity to β cell antigens [36]. Thus, the reduction of B cells
in MLN and PP by blocking the α4β7 integrin/MAdCAM-1 pathway could also be beneficial
for T1D therapy. To consider α4β7 integrin/MAdCAM-1 pathway-mediated B cell migration
as a therapeutic target for T1D, further studies are required to address its association with
the progress of diabetes by specifically (or conditionally) inactivating β7 integrin on B cells
using either Cre/LoxP recombination or small interfering RNA technology [37,38].

In conclusion, we found that migration of B cells into PanLN in 3-4-wk-old NOD mice is
mediated predominantly by an α4β7 integrin/MAdCAM-1 pathway and partially by L-
selectin/PNAd pathway and LFA-1. Thus, specific blockage of α4β7 integrin/MAdCAM-1
pathway-mediated B cell migration may be a potential therapy for T1D.
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Figure 1. Expression of adhesion molecules on PanLN B cells
Lymphocytes were isolated from PanLN, PLN, MLN and PP of 3-4-wk-old female NOD
mice, stained with a FITC-anti-B220 mAb combined with a PE-conjugated mAb to α4
integrin, β7 integrin, L-selectin or LFA-1, or a PE-conjugated negative control mAb, and
evaluated by FACS analysis. The histograms in each panel show the staining with the anti-
lymphocyte adhesion molecule mAb (unshaded) and the isotype control mAb (shaded) on
B220+ B cells. The numbers in each panel indicate the percentage of B cells that express
each adhesion molecule (top) and the mean fluorescence intensity of the B cell staining
(bottom). Data are one representative of three experiments. In each experiment, lymphocytes
were pooled from 3-4 mice.
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Figure 2. B cells migrate into PanLN more efficiently than into PLN
Fifty million TRITC-labeled lymphocytes from 3-4-wk-old female NOD mice were
transferred i.v. into age-matched female NOD mice. Two h after cell transfer, donor B cells
in PanLN, PLN, MLN and PP of host mice were identified by immunofluorescence staining
with a FITC-anti-B220 mAb followed by FACS analysis. Representative FACS plots show
donor B cells (TRITC+B220+ cells in box) in LNs and PP of host mice. Numbers in FACS
plots are mean ± standard derivation of donor B cells as a percentage of total lymphocytes.
One-way ANOVA test, *p<0.05 and **p<0.01 compared with PanLN, n=4 mice in each
group.
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Figure 3. MAbs to MAdCAM-1, α4β7 integrin, PNAd, L-selectin and LFA-1 inhibit migration of
B cells into PanLN
Short-term in vivo lymphocyte migration assays were used to determine the role of each
adhesion molecule in migration of B cells into PanLN in 3-4-wk-old female NOD mice. (A,
C): Fifty million TRITC-labeled lymphocytes from 3-4-wk-old female NOD mice were
transferred i.v. into age-matched female NOD mice treated with a mAb to MAdCAM-1 (A)
or PNAd (C), or with a negative control mAb (A, C). (B, D, E): Fifty million TRITC-
labeled lymphocytes from 3-4-wk-old female NOD mice were pretreated with a mAb to
α4β7 integrin (B), L-selectin (D) or LFA-1 (E), or with a negative control mAb (B, D, E) and
were transferred i.v. into age-matched female NOD mice. In all experiments, host mice were
sacrificed 2 h after cell transfer. Donor B cells in PanLN, PLN, MLN and PP of host mice
were identified by suspension staining with a FITC-anti-B220 mAb and FACS analysis.
Migration of donor B cells (TRITC+B220+ cells) into the anti-adhesion molecule mAb-
treated group is expressed as the percentage of the migration into the negative control mAb-
treated group, in which migration is set at 100% (horizontal dotted line). One-way ANOVA
test, *p<0.05 and **p<0.01 compared with control mAb-treated group, n=3-4 mice in each
group.
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Figure 4. Blockage of MAdCAM-1 prevents homeostatic migration of B cells into PanLN
(A, B) Three-week-old female NOD mice were injected i.p. with an anti-MAdCAM-1 mAb
or a negative control mAb (30 μg/g body weight). (A): Mice were sacrificed at 4, 5 or 8 wk
of age. The absolute numbers of B cells in PanLN, PLN and MLN were determined from
hemacytometer counts and FACS analysis. Absolute number of B cells in each LN of the
anti-MAdCAM-1 mAb-treated group is given as the percentage of that in the negative
control-mAb-treated group, in which the absolute number of B cells is set at 100%
(horizontal dotted line). One-way ANOVA test, **p<0.01 anti-MAdCAM-1 mAb group
compared to the control mAb group. (B): Mice at 4, 5 or 8 wk of age were injected i.v. with
5×107 TRITC-labeled lymphocytes from 3-4-wk-old female NOD mice. Two h after cell
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transfer, donor B cells in LNs of host mice were evaluated using FACS analysis. Migration
of donor B cells (TRITC+B220+ cells) into the anti-MAdCAM-1 mAb-treated group is
expressed as the percentage of the migration into the negative control mAb-treated group, in
which migration is set at 100% (horizontal dotted line). One-way ANOVA test, **p<0.01
anti-MAdCAM-1 mAb group compared with the negative control mAb group (horizontal
line, migration=100%), n=3-4 mice in each group.
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