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Abstract

The injection of antigen into the anterior chamber (AC, intracameral injection)2 of a murine eye
induces the generation of splenic CD8" regulatory T cells (AC-SPL cells) that effect the antigen-
specific suppression of a Delayed-Type Hypersensitivity (DTH) reaction. Here we show (i) for the
first time that the local antigen-specific suppression of DTH-induced swelling in immunized mice
by either an intracameral injection of antigen or by the direct injection of CD8* AC-SPL cells into
an antigen-challenged site is associated with an absence of infiltrated mononuclear cells, (ii) the
local antigen-specific suppression of the DTH reaction by CD8* AC-SPL cells requires
compatibility between the Qa-1 but not H2 antigen haplotype of the immunized recipient and the
injected AC-SPL regulatory T cells, (iii) The suppression of the DTH reaction by CD8* AC-SPL
cells requires the expression of Qa-1 but not H2 antigens and is not due to bystander suppression.
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INTRODUCTION

Invivo and in vitro investigations have shown that CD8* regulatory T cells effect the
antigen-specific suppression of activated T cells but CD4/CD25/FoxP3* regulatory T cells
inhibit the activation of naive T cells1-4. Because CD8* regulatory T cells are induced by
immunization, it has been suggested that the number of these cells, specific for the

2 Abbreviations: AC: anterior chamber;AC-SPL cells: spleen cells produced by mice receiving an intracameral injection of
antigen;BSA:bovine serum albumin;DTH: delayed-type hypersensitivity; LTS:local transfer of suppression; MHC: major
histocompatibility complex; OVA:ovalbumin; PBS:phosphate-buffered saline;PCl:picryl chloride; TCR: T cell receptor for antigen;
TGF:transforming growth factor.
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immunizing antigen, may increase during a primary immune response 5-7. Other reports
have suggested that the antigen specificity of CD8* regulatory T cells may be determined by
T cell Receptor (TCR) variable region peptides that are presented by major
histocompatibility complex (MHC) -related Qa-1 molecules5.8.9. However, in addition to
the generation of CD8* Mregulatory T cells responding to T cell receptor (TCR) V-region
peptides, MHC class I-specific CD8" effector T cells have also been converted in vitro to a
suppressive phenotype by exposure to TGF-B—treated F4/80" monocytic cells or TGF-B
only10,11.

In addition to an environment that prevents or mitigates immune/inflammatory reactions, the
eye responds to an antigenic insult or injury by the induction of antigen-specific splenic
CD4" and CD8" regulatory T cells when antigen is introduced into the anterior chamber
(AC) of an eyel2. As such it is useful to investigate the nature and mechanisms of systemic
regulatory T cells induced by the injection of antigen into the anterior chamber. Although
CD8" regulatory T cells induced by the intracameral injection of antigen (AC-SPL cells)
suppress cell-mediated immunity effected by immunized T cells12-15, several cell types
participate in the induction of the CD8* regulatory splenic T cells after the injection of
antigen into the AC 7,12-14, 16-20. Moreover, the activation of splenic CD8* regulatory T
cells by intracameral antigen is restricted by Qa-1 antigens expressed by B cells that present
antigen to CD8* T cells20. The induction and function of these regulatory T cells requires
CD94/NKG2A receptors for Qa-121. Cells lacking Qa-1 are not suppressed by CD8*
regulatory T cells22. We therefore hypothesized that the suppression of the DTH reaction in
immunized mice by AC-induced CD8" regulatory T cells transferred to immunized mice
requires compatibility between the Qa-1 haplotype of recipient mice and the donor of the
regulatory spleen cells that suppress the DTH reaction.

To investigate the role of Qa-1 antigen compatibility in the suppression of a DTH reaction
by CD8* AC-SPL cells, we used an adoptive transfer assay in which AC-SPL cells were
injected into immunized mice at a site challenged with antigen to elicit a DTH reaction. Our
results (i) confirm that the antigen-specific suppression of a DTH reaction in the immunized
recipients of AC-SPL cells is mediated by splenic CD8* regulatory cells6,7,13,14; (ii) The
suppression of antigen-induced swelling in the DTH reaction by CD8* AC-SPL cells
requires compatibility of the Qa-1 (but not the H-2) haplotype between the immunized
recipient and the donor of regulatory T cells; (iii) also indicate that the suppression of the
DTH reaction in immunized mice by AC-SPL cells is not due to bystander suppression and
is associated with an absence of recruited monocytic cells.

RESULTS

Local antigen-specific suppression of the DTH reaction by CD8* AC-SPL cells

The selective ability of CD8* regulatory AC-SPL cells to suppress a DTH reaction is well
documented6,7,13,14. Whether these cells suppress the DTH reaction directly and/or by
bystander suppression is not known. Therefore, we investigated this issue using an adoptive
transfer assay in which the AC-SPL cells are injected into immunized mice at the site
challenged with antigen. This Local Transfer of Suppression (LTS) measures the regulation
of a DTH reaction in vivo within 24hr after the challenge with antigen. To extend
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demonstrations of the selective ability of AC-induced CD8" regulatory spleen cells to
suppress locally a DTH reaction in immunized mice, AC-SPL cells recovered from donors
that received an intracameral injection of TNP-BSA were separated into CD8* and CD8~
populations using immunomagnetic beads. Flow cytometry showed that the CD8*
population was approximately 83-95% CD8*and the CD8~ population was <3% CD8" (data
not shown). The AC-SPL cells were injected into footpads of TNP-BSA-immunized mice
immediately after the footpads were challenged with epicutaneous PCI and the swelling of
the footpads measured 24hr later. The swelling of the challenged footpads was reduced
significantly in the recipients of unseparated or CD8" AC-SPL cells but not in the recipients
of CD8~ AC-SPL cells (Fig 1).

Histologic examination of the challenged footpads demonstrated an infiltration of
inflammatory cells and edema (Fig 2a). Challenged footpads of mice receiving an
intracameral injection of TNP-BSA (Fig 2b) or CD8* AC-SPL cells (Fig 2c) showed an
absence of the infiltrated cells and resembled unchallenged footpads of immunized
recipients or the challenged footpads of naive mice (data not shown).

The antigen specificity of the reduction in DTH-induced footpad swelling in the LTS by
CD8" AC-SPL cells is demonstrated by the injection of CD8" AC-SPL cells from mice
receiving intracameral TNP-BSA or BSA into the footpads of TNP-BSA and/or BSA-
immunized mice. CD8* AC-SPL cells from mice receiving intracameral TNP-BSA reduced
footpad swelling in TNP-BSA-immunized recipients challenged with PCI but not in BSA-
immunized recipients challenged with BSA (Fig. 3A). Conversely, CD8" AC-SPL cells
from mice receiving intracameral BSA reduced the DTH-induced footpad swelling of BSA
but not TNP-BSA-immunized recipients challenged with PCI. Similar results were obtained
with unseparated AC-SPL cells recovered from mice that received an intracameral injection
of TNP-BSA or OVA (Fig 3B). AC-SPL cells recovered from mice receiving intracameral
TNP-BSA or OVA suppressed DTH only in TNP-BSA or OVA-immunized mice
respectively.

To determine whether AC-SPL cells would suppress the DTH reaction to another antigen in
the presence of the antigen that induced the AC-SPL regulatory cells, AC-SPL cells
recovered from donors that received an intracameral injection of TNP-BSA (AC-SPLtnp) OF
OVA (AC-SPLqya) were injected into the foopads of mice immunized to TNP-BSA or
OVA. These mice were challenged with the immunizing antigen (PCl or OVA) and the
antigen used to generate the AC-SPL cells. AC-SPL 1p cells suppressed the DTH reaction
in TNP-BSA-immunized mice but did not suppress the DTH reaction in OVA-immunized
mice even if PCl was included with the challenge OVA. Similarly, AC-SPLgyA cells that
suppressed the OV A-initiated DTH reaction in OVA-immunized mice did not suppress the
DTH reaction in TNP-BSA-immunized mice even if OVA was included with the challenge
PCI (Fig. 4A,B).

The suppression of the DTH reaction in the LTS by regulatory AC-SPL cells requires
compatibility in the Qa-1 haplotype between the regulatory T cell donor and the recipient

Qa-1 antigens have been implicated as an integral for the suppressive activity of CD8*
regulatory T cells1,2,5,9,22 and for the induction of anterior chamber-associated immune
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deviation (ACAID) by F4/80* cells activated by antigen and TGF-820. To determine
whether the suppression of DTH by AC-SPL cells following local transfer is associated with
compatibility between the Qa-1 haplotype of the donor of AC-SPL cells and the immunized
recipient of the AC-SPL cells we injected TNP-BSA-induced AC-SPL cells from Balb/c
mice (H-29,Qa-1P) into the footpads of TNP-BSA-immunized C3H (H-2K,Qa-1P) mice
immediately after the footpad was challenged with epicutaneous PCI. The Balb/c AC-SPL
cells suppressed DTH in C3H mice even though they are mismatched at the H2 locus (Table
1). TNP-BSA-induced AC-SPL cells from SJL (H-25, Qa-1%) mice were injected into the
footpads of TNP-BSA-immunized C57BL10.s (H-25, Qa-1°) or SJL mice. SJIL AC-SPL
cells did not suppress DTH in C57BL10.s mice even though these mice are matched at the
H2 locus. Balb/c AC-SPL cells also suppressed the DTH reaction when injected into the
footpads of immunized C57BL/6 mice at the time of challenge (data not shown). Moreover,
The number of CD4*, Qa-1*cells increased in the spleens of C57BL/6 (Fig 5) or DBA/NCR
mice immunized with OVA and CFA (data not shown). This increase in CD4*, Qa-1* cells
did not occur in the spleens of immunized mice that received an intracameral injection of
OVA before immunization.

To investigate further a role for the expression of Qa-1 antigens in the AC-SPL cell-induced
reduction in swelling at the site challenged by antigen, BALB/c AC-SPL cells were mixed
with antibodies to Qa-1P or, H-2K9,D4 or control myeloma protein MOPC 21 and injected
into the footpad of TNP-BSA-immunized mice immediately after the footpad receive a
challenge with epicutaneous PCI. The PCl-induced swelling was reduced significantly in the
recipients of AC-SPL cells +/- control MOPC 21 or anti-MHC class I. In contrast, the
footpad swelling of the recipients of AC-SPL cells + anti-Qa-1P was not significantly
different from that of control mice that received no AC-SPL cells +/- antibodies (Fig 6).
Collectively these data demonstrate that suppression of the DTH reaction in the footpad by
the AC-SPL regulatory T cells is associated with the Qa-1 but not the H2 haplotype of the
recipient of AC-SPL suppressor effector cells.

DISCUSSION

Splenic CD8* T cells induced by the intracameral injection of antigen suppress the transfer
of DTH in vivo by sensitized T cells6,7,12,14 and antigen-induced T cell proliferation and
interferon-y production in vitro23-26. The LTS assay measures the suppression of a DTH
reaction in immunized recipients by the transfer of CD8" regulatory T cells but not naive
spleen cells to the site challenged by antigen. We used this in vivo demonstration of the
suppression of DTH by injected AC-SPL cells because this is analogous to the suppression
of DTH reaction by the injection of antigen into the anterior chamber. Histological
examination of the footpads of immunized mice that were challenged with PCI and
immunized mice that received an intracameral injection of TNP-BSA or footpads that
received CD8* AC-SPL cells after challenge with PCI revealed that the recruitment of
monocytic cells is absent in both immunized mice that received an intracameral injection of
antigen and those that had a small number of AC-induced CD8* T cells introduced into the
site challenged with antigen. CD8*AC-SPL cells suppress the antigen-induced production of
IFN-vy23 by immunized lymph node T cells and thereby could prevent the recruitment of
monocytic cells to the site challenged by antigen by inhibiting the production of chemokines
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induced by IFN-y produced by T cells responding to the challenge antigen. CD8* AC-SPL
cells do not suppress by cytotoxic mechanisms6 and no apoptotic cells were observed at the
DTH reaction site suppressed by intracameral injection of antigen or AC-SPL cells. The
mechanism of suppression of a DTH reaction by the CD8* regulatory-effector AC-SPL cells
is not known. However, there are reports that suggest that CD8™" regulatory-effector cells
produce immunosuppressive TGF-$23,30-32. The suppression of TCR-mediated
proliferation of T cells in vitro by CD8™ regulatory cells induced by the intracameral
injection of antigen is partially inhibited by antibodies to TGF-$132. We have observed that
antibodies to TGF-B 1,2,3 completely inhibit the suppression of DTH by CD8* AC-SPL
cells inthe LTS (Cone, R.E. et al submitted for publication). TGF-f inhibits the production
of IFN-y by activated T cells33. Therefore, it is probable that TGF-B produced by CD8* AC-
SPL cells inhibits the production of IFN-y-induced chemokines, thereby preventing the
recruitment of monocytic cells to the challenge site. We are currently investigating this
hypothesis. However, because several types of CD8* regulatory T cells have been
described29, perhaps several distinct types of suppressive mechanisms exist in this group of
regulatory T cells.

The CD4*, CD8™ T cells induced by the AC injection of antigen participate in the induction
of CD8* regulatory spleen cells and also inhibit the antigen-induced proliferation of T cells
invitro12,13,20. Therefore, although the CD4* T cells transfer the suppression of the
induction of DTH they do not themselves suppress the DTH reaction in immunized,
challenged recipients. Similarly, in vivo naturally occurring CD4*, CD25* regulatory T cells
are not required to participate in the induction of ACAID24 but they can serve an afferent in
vitro function in the induction of splenic CD8" regulatory T cells26, and in the induction of
ACAID25,27. In addition, in contrast to the CD8" regulatory T cells induced by the
intracameral injection of antigen, CD4*/CD25*, FoxP3* regulatory T cells do not suppress
activated T cells (4). Therefore, It is unlikely that CD4* regulatory T cells would suppress
the function of activated T cells within 24hrs in the LTS. CD8* AC-SPL cells did not
suppress the DTH reaction to an irrelevant antigen even when their apparent cognate antigen
is present. This local regulatory T cell-mediated suppression of the DTH reaction in
immunized mice may therefore require cell contact32 or the nearby presence of the activated
T cell and be directed towards T cell receptor peptides presented by Qa-1 proteins8,9,29..

It has been reported that the CD8* T cell -mediated suppression of DTH induced by
intracameral antigen is H-2-restricted28. However, those studies focused on the induction of
ACAID that could be restricted by MHC class Il antigens. In studies implicating MHC class
I, H-2 incompatible afferent peripheral blood cells that failed to induce ACAID when
transferred to recipient hosts were also incompatible for Qa-1 alleles. -2 microglobulin —/-
B cells do not induce ACAID28. However, Qa-1 proteins are also associated with 32
microglobulin. In contrast to previous investigations, the investigations herein focus on the
effector stage of CD8™ regulatory T cells induced by intracameral antigen. Our observations
also support observations that the induction and activity of AC-induced CD8* regulatory T
cells is dependent on the expression of CD94/NKG2A receptors for Qa-121,26. We
observed that regulatory T cells from AC-injected donors suppressed the DTH reaction in
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Qa-1-compatible recipients even if the regulatory cells and the recipients differed in the H-2
haplotype of class | antigens.

Moreover, antibodies to H-2K,D did not influence the CD8* AC-SPL cell-mediated
suppression of the DTH reaction. Therefore, the addition of anti-Qa-1 antibodies would not
inhibit the suppression of the DTH reaction by sterically blocking H2K or D antigens.
Because the suppression of DTH by the CD8* AC-SPL cells occurs within 24hr of injection
and in spite of an H-2 difference, it is unlikely that a host response to the AC-SPL cells
would prevent the suppressive activity of the AC-SPL cells. Hu et al22 demonstrated that
the proliferation of CD4*, Qa-1 —/- OT-2 cells to OVA is insensitive to cell-mediated
suppression and these mice have an increased sensitivity to the induction of experimental
autoimmune encephalomyelitis. These observations suggest that the lack of expression of
Qa-1 antigens “protects” the mice from Qa-1-restricted suppression by CD8* regulatory T
cells. Consistent with the observations of Hu et al, our results herein and elsewwhere21
indicate that antibody blockade of Qa-1 antigens inhibits the suppression of a DTH reaction
effected by CD8" AC-SPL cells. The cutaneous DTH reaction can be initiated by one
antigen-specific T cell34 that induces the recruitment of non-specific monocytic cells
including T cells35,36. Because we observed that the suppression of the DTH reaction is
associated with the absence of recruited monocytic cells, the “target” of suppression could
be a rare antigen-specific T cell induced by a dendritic cell presenting TCR peptides26,27.
Therefore we have not sought to identify such an infrequent cell. However, immunization
does induce an increase in splenic CD4*Qa-1" cells that does not occur in mice that received
an intracameral injection of antigen before immunization. Moreover, spleen cells from the
immunized mice will transfer the DTH reaction when injected into the footpad of naive mice
(data not shown). Although the data suggests strongly that the suppression of the DTH
reaction by CD8" AC-SPL regulatory cells is associated with Qa-1, the possibility of other
influencing elements is not ruled out. The use of mice congenic for Qa-12 or Qa-1P or Qa-1
—/- 22 mice would define the apparent Qa-1 dependence as Qa-1 restriction. Unfortunately,
these mice are not readily available. Nevertheless, the suppression of the DTH reaction by
AC-SPL cells transferred into mice that differ from the AC-SPL regulatory T cells in H2
antigens but not Qa-1 antigens buttresses our view that the suppression of the DTH reaction
by CD8* AC-SPL cells is not dependent on compatibility in H-2 antigens between the donor
of the regulatory T cells and the recipient.

MATERIALS AND METHODS

Mice

Female or male BALB/c, C57BL/6, SJL, C57BL10.s or C3H mice, 8-10 weeks old, were
purchased from Charles River/NCI Laboratories (Wilimington, MA). The mice were
maintained at the Center for Laboratory Animal Care of the University of Connecticut
Health Center. All work with animals was approved previously by the University of
Connecticut Health Center Animal Care Committee (ACC-2004-098,2007-369). All animals
were treated according to the ARVO Statement for the Use of Animals in Ophthalmic and
Vision Research.
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2,4,6, Trinitrobenzene sulphonic acid, bovine serum albumin (BSA) and ovalbumin (OVA)
were purchased from Sigma Chemical Co. (St. Louis, MO). Trinitrophenylated BSA (TNP-
BSA) was prepared as described?. Picryl chloride (PCI), 2-chloro-1,3,5-trinitorobenzene
(the antigenic equivalent of TNP used to elicit contact sensitivity) was purchased as 2-
chloro-5-trypthtane from Chemical Alta Ltd (Edmonton, Alberta, Canada). Mice were
immunized by a single sc injection of 200 pg TNP-BSA or 200-400 pg OVA in 50 pl
Freund’s Complete Adjuvant (CFA, Sigma) to a flank. In general, the mice were challenged
to induce Delayed-Type Hypersensitivity (DTH) to trinitrophenol (TNP) or OVA 7-10 days
after the mice were immunized.

DTH reaction

TNP—Contact sensitivity (CS) to TNP in TNP-BSA-sensitized or naive mice was induced
by the epicutaneous application of 15 pl 1% PCI in acetone:olive oil 4:1 to a footpad. The
CS response was usually measured approximately 24,48 hr after the application of PCI by
measuring footpad thickness with an engineer’s digital micrometer (Mitatoyo, Tokyo,
Japan). Mice were anesthetized with ketamine/xylazine (please see below) and the thickness
of each footpad measured before challenge with antigen. One footpad was then challenged
with PCI and the other with vehicle only. Twenty-four-48 hr later the mice were
anesthetized and the thickness of each footpad was measured.

Ovalbumin, bovine serum albumin—Mice were immunized by an sc injection into a
flank of 50 ul Complete Freund’s Adjuvant/200 ug BSA or OVA. Seven-9 days after
immunization, BSA or OVA-immunized or naive mice were anesthetized with ketamine/
xylazine and footpad thickness was measured before challenge with antigen. One footpad
was then injected id with 30ul phosphate-buffered saline (PBS,pH 7.2) containing 50ug
OVA or BSA. Twenty-four -48 hr later the mice were anesthetized with ketamine/xylazine
and the thickness of the footpad was measured.

Footpad swelling was computed as pm antigen-challenged footpad at time of challenge-um
antigen-challenged footpad before challenge minus um vehicle-challenged footpad at time
of challenge minus pm vehicle-challenged footpad before challenge. After swelling was
assessed, the mice were euthanized and antigen-challenged and vehicle-challenged feet
removed and fixed with 10% buffered formalin. The feet were processed by the Department
of pathology Research Histology laboratory and stained with hemotoxylin and eosin. The
sections were examined by one of us (REC) and, in blinded fashion, by Dr. Thiruchandurai
Rajan, department of Pathology and Laboratory Medicine. University of Connecticut Health
Center. Representative areas were imaged digitally.

Injection of antigen into the anterior chamber6 ( intracameral injection)

Mice were anesthetized with an intraperitoneal (ip) injection of ketamine (75mg/kg)/
xylazine (15mg/kg) as described. Under a dissecting microscope a 32g needle attached to a
cannula attached to a manually controlled Hamilton syringe (Stoelting Co, Woodale, IL)
was inserted into the anterior chamber (AC). Approximately 3 pl PBS containing 4 pg TNP-
BSA or 50ug OVA or BSA was injected into the AC. The mice recovered 15-30 min after
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the intracameral injection, took water and food normally. Mice receiving an intracameral
injection of OVA, BSA or TNP-BSA were immunized with TNP-BSA or OVA or BSA one
week after the intracameral injection of antigen.

Preparation of splenic regulatory-effector cells(AC-SPL cells)7

Seven days after after intracameral injection the AC-injected mice were immunized. Seven
days after immunizing,i the mice were euthanized, spleens recovered, diced and expressed
through a 40mm nylon mesh into phosphate —buffered saline (PBS, pH 7.2) using the
plunger of a 10ml syringe. The cell suspension was washed 2 times with PBS and
resuspended in PBS. To separate the spleen cells based on the expression of CD8, cells
suspended in PBS or Becton-Dickonson (BD), BD™ IMag separation buffer Rockville,
MD). were separated by immunomagnetic beads into CD8" and CD8~ populations with a
BD™ (Becton-Dickinson) CD8* T lymphocyte enrichment set according to the
manufacturers protocol. Enrichment was assessed by immnofluorescent staining of the cells
using BD™ FITC-anti-CD8a antibodies. Stained cells were analyzed by flow cytometry.

Adoptive transfer (Local Transfer of Suppression, LTS)

AC-SPL cells were suspended in PBS, quantified with a Coulter counter at 1 x 108/ml.
Twenty-five thousand (25000 )AC-SPL cells were injected sc into the footpad of immunized
mice immediately following epicutaneous challenge with PCI. When mice were challenged
with BSA or OVA AC-SPL cells were suspended in PBS containing 6.6mg/ml BSA or
OVA. A footpad received 30 pl of this mixture id. Swelling was measured 24hr after
injection. In antibody inhibition assays, the AC-SPL cells were mixed with 10pg
monoclonal anti-Qa-1P (BD Biosciences (San Jose, CA, USA) anti-mouse H-2K4,Dd
(Ebioscience,, San Diego, CA. clone 34-1-25) or control MOPC-21 1gG (Sigma) in 15 pl
PBS and the mixture injected into the footpad.

Flow Cytometry

Statistics

Allophycocyanin anti-Qa-1P, FITC anti-CD4 and unlabeled anti-CD16/CD32 blocking
antibody were obtained from BD biosciences, San Jose, CA. Cell were incubated in PBS,
1% fetal calf serum, 0.1% sodium azide with 0.5ug blocking antibody for 10 min. Then
fluorochromed antibodies (0.5ug) or FITC-streptavidin were added and the cells held for
30min. The cells were washed 3X and added to a FACS calibur analyzer. Data was analyzed
by CelllQuest software (BD biosciences). A total of at least 70,000 cells were collected for
each sample.

Statistical significance was calculated by one-way ANOVA or Student’s t Test. P-values
were determined by the Student-Neuman-Keuls test for ANOVA or by the t test and p
values <0.05 were considered significant.
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Figure 1. Suppression of the DTH reaction by CD8* AC-SPL cells
One week after BALB/c mice received an injection of TNP-BSA into an anterior chamber,

the mice were immunized with TNP-BSA and CFA. One week after the intracameral
injection spleen cells (AC-SPL cells) were recovered and the AC-SPL cells separated into
CD8* and CD8™ populations by immunomagnetic beads. The footpads of mice immunized
with TNP-BSA and CFA 9 days previously received id 25000 AC-SPL cells immediately
after the footpad was challenged with epicutaneous PCI. Swelling was measured 24hr later.
The data is pooled from two separate experiments 6-7 mice/group. NATVE: non-immunized
mice, IMM: immunized mice that did not receive AC-SPL cells, UNSEP ACSPL.:
immunized mice that received unseparated AC-SPL cells, CD8* AC-SPL: immunized mice
that received CD8* AC-SPL cells, CD8~ ACSPL: immunized mice that received CD8~ AC-
SPL cells.* p<0.01.
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(CD8+AC-SPL cells) c

Figure 2. Histology of footpads of immunized mice challenged with antigen +/- intracameral
antigen or CD8% AC-SPL cells

Twenty-four hr after the footpads of TNP-BSA-immunized mice were challenged with
epicutaneous PCI, the feet of the euthanized mice were excised, fixed in formalin and
stained with hemotoxylin/eosin. Representative digital fields at 25X magnification from
immunized (a IMM) mice, immunized mice that received an intracameral injection of TNP-
BSA before immunization (b AC) or immunized mice whose footpad received an injection
of 25000 CD8* AC-SPL cells immediately after the footpad received epicutaneous PCI (c,
CD8* AC-SPL). Data is representative of each of 3 mice/group and one of three
experiments.
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Figure 3. Antigen-specific suppression of the DTH reaction by AC-SPL cells
(A, CD8* cells) Naive mice received an intracameral injection of TNP-BSA or BSA. Seven

days after the intracameral injection the mice were immunized with TNP-BSA or BSA
(respectively). AC-SPL cells were recovered 7 days after the AC-injected mice were
immunized. AC-SPL cells were separated by immunomagnetic beads and 25000 CD8* AC-
SPL cells were injected into the footpads of mice immediately after the mice were
challenged with epicutaneous PCI or id BSA. The data is pooled from two separate
experiments 6-7 mice/group. NAIVE: non-immunized mice, IMM: immunized mice that
did not receive AC-SPL cells, UNSEP: immunized mice that received unseparated AC-SPL
cells, CD8*: immunized mice that received CD8* AC-SPL cells, CD8™: immunized mice
that received CD8™ AC-SPL cells.* p<0.01. (B. unseparated AC-SPL cells) One week after
mice received an injection of TNP-BSA or OVA into an anterior chamber the mice were
immunized with TNP-BSA/CFA or OVAJ/CFA respectively. One week after immunizing,
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spleens were recovered and AC-SPL cells from mice that received an intracameral injection
of TNP-BSA (AC-SPL- TNP) or OVA (AC-SPL-OVA ) were injected into the footpads
immediately after TNP-BSA- immunized mice were challenged with epicutaneous PCI or
the footpads of OVA-immunized mice were injected sc with OVA. Swelling was measured
24hr after challenge. The data is the mean swelling +/- S.E.M. of data pooled from two
experiments, 7-8 mice/group. * p< 0.02.
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Figure 4. AC-SPL cells suppress the DTH reaction directly
TNP-BSA (A) or OVA- immunized (B) mice received id AC-SPL cells recovered from mice

that received an intracameral injection of TNP-BSA (AC-SPL-TNP) or OVA (AC-SPL-
OVA ) immediately after the mice were challenged with epicutaneous PCI or id OVA. TNP-
BSA-immunized mice receiving AC-SPL- OVA cells after challenge with PCI also received
id OVA. OVA-immunized mice receiving AC-SPL-TNP cells received epicutaneous PCI
after id challenge with OVA. Data is pooled from 2 experiments, 8 mice/group. *p<0.05.
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Fig 5. Expression of Qa-1 antigens by CD4™ splenocytes in immunized and immunized, AC-
injected mice
Splenic CD4*Qa-1P* cells from naive, OVA immunized (Imm) and naive C57BL/6 mice

that received an intracameral injection of OVA before immunization (AC>Imm ) were
stained with allophycocyanin anti-Qa-1° and FITC anti-CD4 antibodies. cells analyzed were
CDA4+ gated cells. Percent positive values are given for the respective dot-plot flow
cytometric analysis.
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Figure 6. Antibodies to Qa-1 antigens inhibit the suppression of the DTH reaction by AC-SPL
cells

Mice were immunized with TNP-BSA one week after they received an intracameral
injection of TNP-BSA. One week after immunizing spleens were recovered and AC-SPL
cells prepared. The AC-SPL cells only or mixed with 10ug anti-Qa-1, anti-MHC H-2Kd D9
or (isotype control for anti-Qa-1) MOPC-11 IgG were injected into footpads of recipient
immunized mice immediately after the footpad was challenged with epicutaneous PCI. Data
represents the mean swelling +/-SEM of data pooled from three experiments, 9-10 mice/
group. p< 0.01.
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