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Abstract: Problem statement: Mast cells develop from bone marrow-derived progergells and are
distributed in the skin or mucosa where they plagirglammatory roles in the first line of defense.
Since some tumors in humans and experimental agieddibited infiltration of increased mast cells,
we investigated the contribution of mast cellshe tverride of tumor rejectioApproach: MRL/N-1
cells are malignant fibrous histiocytoma-like cedlstablished from the spleen of a Fas ligand gFasL)
deficient MRL/Mp-FasE'¥?“ (MRL/gld) mouse and are implantable in Fas-defitRL/Mp-Fad"™
(MRL/Ipr) mice. MRL/N-1 cells were implanted in MR#ld, MRL/Ipr and MRL/+mice after antibody
treatments or with mast cells or macrophages aadutmor growth was observeldesults: MRL/N-1
cells were rejected by Fas-intact syngeneic MRL/ieemin CD8+ T cell-mediated manner. This
rejection was inhibited by the co-implanted madtsceMiRL/N-1 cells transfected with FasL were
rejected by MRL/+ and MRL/gld mic&Conclusion: Mast cells abrogate the rejection of MRL/N-1
tumor cells and that this tumor rejection is meatiaby CD8+ T cells and dependent on host Fas-FasL
axis.
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INTRODUCTION The Fas antigen is a member of the tumor necrosis
. factor receptor superfamily and is known to mediate
Mast cells develop from bone marrow—derlved(.iloopmtiC signalg. The generalized
progenitor cells and are distributed in the skinttoe lymphoproliferative disease gene gld is a mutant
mucosa. Mast cells are one of the inflammatoryscell developed in C3H/He mi These mice also show
that form the first line of defense in the skinnmucosa,; lymphadenopathy and splenomegaly. These
they produce chemokines and cytokines to recrigéot  4pnormalities were revealed to be associated withsa
inflammatory cells to induce inflammatidn They are Ligand (FasL) defect. The gld-congenic MRL strafn o
primarily stimulated in response to allergic reawet MRL/Mp-Fasl999 (MRL/gld) mice has traits similar
such as anaphylaxis and asthma, parasitic infegtion 4 that of the MRL/Ipr mic8.
wound healing. It was previously reported that mast  \RL/N-1 cells are malignant fibrous histiocytoma-
cells mediate peripheral aIIograft toleralicaviast cells like cells established from the spleen of an MRd/gl
can act as antigen-presenting cells and expresgouse. MRL/N-1 cells are implantable in MRL/Ipr and
costimulatory molecules. Mast cells have also beeReyere combined immunodeficiency mice. MRL/N-1
known to play some roles in tumor angiogenesis Otells do not metastasize when injected subcutaheous
tumorigenesi&®. However, it is still not clear whether Therefore, MRL/N-1 transfectants of chemokines or
mast cells contribute to tumor tolerance. cytokines were used as tools to express these mietec
MRL/Mp-Fas”™ (MRL/lpr) is a lupus-prone in the circulating blood of MRL/pr mice via
strain. MRL/Ipr mice show severe lymphadenopathysubcutaneous injectioh%'. We found that MRL/N-1
splenomegaly and autoantibody producdflonThis  cells were rejected by MRL/+mice and that the
abnormality was induced by the mutant Fas gene Iprejection was inhibited by co-implanted mast cells.
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Based on the data obtained, we tried to investittede Tumor implantation and antibody depletion: We
mechanisms of tumor development mediated by masised 5 mice per group for all tumor implantation
cells. experiments except for,Naind K experiments. MRL/N-

1 cells were suspended in PBS and 100 pL of the

MATERIALSAND METHODS suspension was subcutaneously injected into the lef

flank of the MRL mice. CD4or CD8 T cells or NK
Mice: MRL mice were bred under specific pathogen-cells were depleted using anti-CD4 (GK1.5) or anti-
free conditions in Tohoku University. MRL/+ and CD8 (53-6.72) mAbs or anti-AGM1 Ab (Wako Pure
MRL/Ipr mice were pUrChased from Charles RiverChemica| |ndustries’ Osaka, \]apan)’ respectivetgaﬁ
Japan, Inc. (Tokyo, Japan). MRL/gld mice were.3 2 .1 1 6, 11, 16 and 21. The depletioncisficy
previously describ A The N, mice were generated by i the peripheral blood was confirmed by using a
crossing the MRL/+ mice with the MRL/pr or pacscalibur flow cytometer (BD Bioscience, Franklin
MRL/gld mice and by subsequent backcrossing of thq_akes NJ). The major and minor axes of the tumors
resulting heterqzygousll-?nice_ with parental MRL/lpr were r’neasured with a caliper. The sizes of the tamo
or MRL/gId mice. The. F mice were genera;ed by were determined weekly until 4 weeks after tumor
crossing the MRL/Ipr mice with the MRL/gld mice and . .

implantation and the surface areas of tumors were

by subsequent intercrossing of the resulting . . . i
heterozygous £ mice. The N and F mice were estimated using the following formula:

CARTTTTGAGGAATCTAAGBCE © and -+ 5 The approsimate elipsoidal arfa. i
CAAGACAATATTCCTGGTGCC with Stul digestion T[x(major axis( mn))x( minor axié m»

for gld and 5-GTAAATAATTGTGCTTCGTCAG, 5'- = 4

TAGAAAGGTGCACGGGTGTG and 5'-

CAAATCTAGGCATTAACAGTG for the Ipr loci. Al Histological analysis: The tumors from MRL/lpr mice
animal experiments were performed in accordanck witwere fixed in 10% formalin in 0.01 M phosphate leuff
the Guidelines for Animal Experiments of Tohoku (z 7.2) embedded in paraffin and sectioned. The
University. sections were stained with hematoxylin and eosin or

0.5% toluidine blue in 0.5 M HCI to detect mastsels
Cells. The MRL/N-1 cell is a malignant fibrous previously describétf,

histiocytoma-like cell line originally establishéavitro ) _
from the spleen of an MRL/gld mouse without anyFlow cytometric analysis: MRL/N-1 cells and
stimulation or inductioh”. X63Ag8-653.mIL-3 was BMMCs were stained with ant-Fas mAbs (BD

kindly provided by Dr. Hajime Karasuyama (Tokyo Bioscience), —according to the manufacturer's
Medical and Dental University, Tokyo, Japan)_lnstructlons and analyzed using a FACSCalibur flow

Hybridomas for anti-CD4 (GK1.5) or anti-CD8 (53- cytometer as previously descritiel

6.72) mono_clona_ll antiquies (mAbs) were provide(_j byApoptosis detection assay: Apoptosis was detected by
Tohoku University, Institute of Development_, Agmg flow cytometric assay. Briefly, 40> BMMCs were
and Cancer, Cell Resource Center for B'Omed'caﬁlcubated in the presence ok MRL/N-1 cells for
Research. Bone marrow cells were isolated from the .\ . oo 3ig mL™* each of apoptosis-inducing anti-
femurs of 8-12-week-old mice. Bone marrow-derived_ ,Ab (BD Bioscience) and anti-hamster IgG Ab
mast c_ells (BMMCS) were Cultu_red in Roswell I:’ark(\]ackson ImmunoResearch Laboratories, West Grove,
Memorial Institute 1640 medium (RPMI  1640) pa) were added and the cells were cultured andifer
supplemented with 10% FCS, 100 U thof penicillin,  celis in a suspension were washed with PBS and 500
100 pg mC* of streptomycin, 1 mM sodium pyruvate, u| of PE-conjugated annexin V and 7-AAD (BD

1 X non-essential amino acids, 50 MM 2-Bjoscience) in a calcium containing buffer was atide
mercaptoethanol and 2% culture supernatant fromafter incubation for 10 min at room temperaturee th
X63Ag8-653.mlIL-3. Bone marrow-derived samples were immediately analyzed using a
macrophages (BMKis) were also cultured in DMEM FACSCalibur flow cytometer (BD Bioscience).
supplemented with 10% FCS, 100 U thbf penicillin,  Apoptosis of electrically gated mast cells werelyred

100 pg mLC* of streptomycin, 1 mM sodium pyruvate, with CellQuest software (BD Bioscience).

1 X non-essential amino acids, 50 pM 2-

mercaptoethanol and 10 ng mlof murine macrophage RT-PCR, vectors and transduction: Total RNA was
colony-stimulating factor. isolated from MRL/+splenocytes using Trizol
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(Invitrogen, Carlsbad, CA). cDNA was synthesized
from 5 pg of total RNA using Superscript Il revers

transcriptase  (Invitrogen), according to the
manufacturer’s instructions. RT-PCR was performed
using KOD plus DNA polymerase (Toyobo CO., Ltd.,

T00
G600

Muan tumor surface

Osaka, Japan) and the following specific set ahprs
for FasL with BamHI and EcoRI restriction sites: 5’
AAGGATCCACCTGAGTCTCCTCCACAAGG-3
and
AAGAATTCATTCCTGGTGCCCATGATAAAG-3’,
respectively. The PCR products were subclonedth@o
sequence vector pCR4Blunt-TOPO (Invitrogen). The
sequences of the inserts were confirmed by sequgnci
performed using the BigDye Terminator v3.1 cycle
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sequencing kit and the ABI Prism 3100 sequence
(Applied Biosystems, Foster City, CA). The retrosgr
vector pMX was kindly provided by Dr. Toshio
Kitamura (University of Tokyo, Institute of Medical
Science, Tokyo, Japan). FasL and bactgral-
galactosidase (LacZ) cDNA was subcloned into pMX to
generate the pMXFasL and pMXLacZ plasmids,
respectively. To generate FasL and LacZ transféxtan
of MRL/N-1 cells, MRL/N-1.FasL and MRL/N-1.LacZ
cells, pMXFasL or pMXLacZ and pCMV-VSV-G
(kindly provided by Dr. Hiroyuki Miyoshi, RIKEN,
Tsukuba, Japan) plasmids were transfected intedgplat
packaging cells (kindly provided by Dr. Toshio
Kitamura) with FUuGENE6 (Roche Molecular
Biochemicals, Basel, Switzerland). MRL/N-1 cells
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were incubated with the viral supernataand

10 ug mL* polybrane (Sigma, St. Louis, MO) for 48 h
and cell clones were established by limiting ddati
method. The cell surface expression of FasL inctie
clones was detected by FACSCalibur flow cytometry.
The expression of LacZ in the cell clones was detkc
by chlorophenol re@-galactoside (CPRG) colorimetric
assay as previously descri The pMX empty
vector transfectants, i.e., MRL/N-1.(-) cells, weiso
generated in the same manner. Integration of thtove
in the cell clones was confirmed by genomic PCR
performed using Ex Taq DNA polymerase (Takara Bio,
Otsu, Japan) with the vector specific primer set 5’
CGTCAGTATCGGCGGAATTC-3' and 5'-
CTACAGGTGGGGTCTTTCATTCC-3..

Fig. 1:

CPRG colorimetric assay: MRL/N-1.LacZ cells were
cultured with BMMCs in 96 well plates for 36 h and
lyzed with 100uL of CPRG solution (0.15 mM CPRG,
100 mM 2-mercaptoethanol, 9 mM MgCl0.125%
NP40 in PBS). LacZ activity was determined by
colorimetric assay for CPRG substrate conversion by
reading absorption of each well at 540 and 620 oim f
reference using microplate reader NJ-9000 (Nunc,
Roskilde, Denmark).
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MRL/N-1 cells were rejected by the MRL/+
mice but not by the MRL/lpr or MRL/gld mice.
MRL/+ (filled circles), MRL/lpr (filled squares)
and MRL/gld (filled triangles) mice were
inoculated with the indicated number of
MRL/N-1 cells (a-c). Thereafter, the tumor
growth was monitored for 4 weeks. Fas
expression in the MRL/N-1 tumor cells was
analyzed by flow cytometric analysis (d).
Narrow and heavy lines indicate the control and
anti-Fas mADb staining, respectively, in the
MRL/N-1 cells. MRL/+(filled circles), MRL/Ipr
(filled squares) and MRL/gld (filled triangles),
(MRL/+X MRL/Ipr) F; (open circles), (MRL/+X
MRL/gld) F; (open squares) and (MRL/gld X
MRL/lpr) F,; (open triangles) mice were
inoculated with 7.810° MRL/N-1 cells (e):
((MRL/+X MRL/lpr) X MRL/lpr) N, mice (f),
((MRL/+X MRL/gld) X MRL/gld) N, mice (g)
and ((MRL/gld X MRL/lpr) X (MRL/gld X
MRL/Ipr)) F, mice (h) were inoculated with
7.5x10" MRL/N-1 cells. Data are presented as
mean + SD
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RESULTS

Rejection of MLR/N-1 tumor was not allogeneic-
recognition but FasFasL axis dependent: The
MRL/N-1  tumor cells that were @uiated
subcutaneously in the MRL/+ mice were rejected. Or
the other hand, these cells were accepted by th
MRL/lpr and MRL/gld mice, i.e., the Fas-deficienmcda
FasL-deficient mice, respectively (Fig. 1a-c). Altigh
the MRL/N-1 cells are syngeneic tumor cells derived
from MRL/gld mice, these cells are rejected by the
FasL-intact MRL/+ mice. Therefore, it should be
verified whether the rejection of MRL/N-1 cells by
MRL/+ mice was mediated via apoptotic signals from
the Fas antigen on the cell surface of MRL/N-1<ell
Fas expression in MRL/N-1 cells was analyzed bwflo
cytometry (Fig. 1d). Fas antigens were not exprkgse
MRL/N-1 tumor cells. Since MRL/N-1 tumor cells
were derived from the MRL/gld mouse spleen, MRL/N-
1 cells could not express functional FasL. Thug th
Fas- and FasL-deficient recipients, i.e., the MBL/I
and MRL/gld mice, respectively, were susceptible to
the syngeneic MRL/N-1 tumor, suggesting that this
tumor rejection is dependent on the Fas-FasL axike
recipient, but not in the tumor cells.

The MRL/N-1 tumor cells were rejected
(MRL/+ X MRL/lpr) F;, (MRL/+ X MRL/gld) F, and
(MRL/gld X MRL/Ipr) F; mice (Fig. 1e). If MRL/N-1
cells were recognized as allogeneic graft and tegec
by MRL/+ mice, these Fmice will accept MRL/N-1
cells. However, these mice rejected the cells catilig
that the possibility of allo-recognition was ruledt. In
addition, the tumor rejection pattern of Bnd K mice
derived from MRL/+, MRL/lpr and MRL/gld mice
revealed that the rejection was tightly linked he 1pr

in

and gld loci and that the inheritance mode was

recessive (Fig. 1f-h, p 0.0077 (f), 0.000012 (g),
0.000098 (H) on the data of the day 28, Mann-Whitne
U test). These data indicate that the completeHaas-
axis in the recipient was essential for the repectf
syngeneic tumors.

We evaluated the role of CD4nd CD8 T and
Natural Killer (NK) cells from MRL/+ mice in the
rejection of MRL/N-1 cells. In MRL/+ mice, anti-CD8
mAb treatment abrogated the tumor rejection (F&). 2
Meanwhile, anti-CD4 mAb treatment had no effect on
the rejection. Anti-asialo GM1 (AGM1) Ab treatment
partially altered the tumor rejection in MRL/+ mick
similar Ab treatment study in MRL/Ipr and gld mice
had no effect as expected (Fig. 2b and c). Thus, th
antibody depletion study determined the effectdisce
in the MRL/+ mice.
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Fig. 2: CDS8 T cells are responsible for the rejection of
MRL/N-1 tumor. MRL/+ (a), MRL/Ipr (b) and
MRL/gld (c) mice were pretreated with anti-
CD4 (open circles, GK1.5) or anti-CD8 (open
squares, 53-6.72) mAbs or anti-asialo GM1 Ab
(open triangles) and inoculated subcutaneously

with 7.5x10" MRL/N-1 cells. Data are
presented as mean + SD
B

HE

@) (b)

Fig. 3: Histological analysis of mast cell infiltian
into MRL/N-1 tumor. Microscopic images of
MRL/N-1 tumor stained with hematoxylin and
eosin (HE; a) and toluidine blue (TB; b) grown
invivo in MRL/Ipr mice

Mast cells abrogate the rejection of MRL/N-1 tumor
cells by MRL/+ mice: Histological analysis of the
MRL/N-1 tumors showed a malignant fibrous
histiocytoma-like configuration (Fig. 3a). ollidine
blue staining revealed the focal accumulation mgst
cells in MRL/N-1 tumors transplanted into MRL/Ipr
mice (Fig. 3b). These data suggest that mast calis
be involved in tumor growth in MRL/lpr mice.

To analyze the roles of mast cells in the tumor,
MRL/+ mice were inoculated with a mixture of Bone
Marrow-Derived Mast cells (BMMCs) and MRL/N-1
tumor cells (Fig. 4a). MRL/+ mice implanted with a
mixture of MRL/N-1cells and BMMCs develape
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Fig. 4: Mast cells abrogated tumor rejection in MRL
mice. MRL/+ mice were inoculated with 7.5 X
104 MRL/N-1 cells and the indicated numbers of
BMMCs derived from MRL/+ (a), MRL/Ipr (b)
and MRL/gld (c) mice. MRU/Ipr (d) and
MRL/gld (e) mice were inoculated with 504
MRL/N-1 tumor cells and 5106 BMMCs
derived from MRL/+, MRL/lpr and MRL/gld
mice. MRL/+mice were inoculated with x804
MRL/N-1 tumor cells and 5X106 of BMM®
derived from MRL/+, MRL/lpr and MRL/gld
mice (f). Data are presented as mean + SD
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solid tumors in a dose-dependent manner. The sftéct
BMMCs derived from MRL/+, Ipr and, gld mice on the
MRL/+ mice were similar (Fig. 4a-c). MRL/N-1 cells
that were implanted with each of the 3 abovemenrtion
types of BMMCs showed similar development in the
MRL/Ipr and gld mice to that of MRL/N-1 cells withb
BMMCs (Fig. 4d and e). In contrast, bone marrow-
derived macrophages (BM®%) had no effect on tumor
growth when implanted with MRL/N-1 tumor cells i
MRL/+ mice (Fig. 4f). Taken together, these results
indicate that BMMCs abrogate the rejection of MRL/N
1 tumor cells by MRL/+ mice.

To elucidate if BMMCs accelerate the growth rate
of MRL/N-1cells, cell proliferation studies were
performed. The co-cultured MRL/N-1cells with
BMMCs proliferate as well as MRL/N-1 cells without
co-cultured cells (Fig. 5a-c). BMMCs derivefdom
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Fig. 5: Mast cells did not accelerate the proliiera of
MRL/N-1 cells. Indicated numbers of MRL/N-
1.LacZ cells were cultured without or with
1x10* or 1x10° of BMMCs derived from
MRL/+ (a), Ipr (b), or gld (c) mice in 96 well
plates for 36 h and lyzed with 1@ of CPRG
solution. LacZ activity was determined by
colorimetric assay for CPRG substrate
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Fig. 6: (a) Mast cells are resistant for Fas-mediat
apoptosis. Fas expression in BMMCs from
MRL/+, MRL/lpr and MRL/gld mice was
analyzed by flow cytometric analysis. (b)
Narrow and heavy lines indicate the control and
anti-Fas mAb staining, respectively. BMMCs
from MRL/+, MRL/lpr and MRL/gld mice were
incubated in the presence or absence of anti-Fas
Ab after the preincubation with MRL/N-1 cells.
The percentage of apoptotic cells was measured
by early apoptotic events (annexin V+, 7-AAD)
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MRL = mice s e MRL/lpr mice of Fas was observed in the BMMC from MRL/+ and
g0 wmNs S| T MRL/gld mice, but not from MRL/lpr (Fig. 6a). As
e L -\‘ERLI\':l-\FZsL ) similar observation was reported from previous
5 3 1 gl ) studie§>'®, BMMCs from MRL/+, MRL/pr and
3 100 _,__,,,r,-fi’fffff-j =0 _/) MRL/gld mice were resistant for the Fas-mediated

°T ic RO o K apoptosis (Fig. 6b), even after the pre-incubatidti

avs after ino ation ays alter mmoculation MRL/N_l Ce”S_
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MRL/gld- mice Role of Fas-FasL axis in the induction of tumor
g TN - NRLGL . 5 R L rejection: FasL was transfected into MRL/N-1 cells to
R WS I I elucidate the role of the Fas-FasL axis in tumor
g o EeMELORURS £ o l rejection mechanisms. The FasL transfectants of the
5 20 o 0 /i//s MRL/N-1 cells, namely MRL/N-1.FasL cells, were
= reel Ll P implanted into the MRL/+, Ipr and gld mice (Fig.-@a

e s B oy In B A B The MRL/N-1.FasL cells were rejected by the MRL/+

() (d) and gld mice but not by the MRL/Ipr mice. MRL/gld

mice implanted with a mixture of MRL/N-1.FasL and

MRLAmice R R MRL/N-1.(-) cells developed relatively smaller turao

~o-CD4 % 0 Db compared with MRL/N-1. FasL cells dFrd).
o e Z 50 o cps In MRL/+ and MRL/gld mice, anti-CD8 or anti-CD4
E mADb treatment did not abrogate the tumor rejection
. . . i — . ey (Fig. 7e and f). MRL/+ and MRL/gld mice implanted
D e et "7 meastermestzios  With @ mixture of MRL/N-1.FasL cells and BMMCs did
(e) 0] not develop any tumor (Fig. 7g and h). These data
m indicate that the expression of FasL in ‘tumor cells
e g e el co_mpletely abrogated the tumor growth in MRL/gld
e B o
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DISCUSSION
S 100
S —— i et In this study, we showed in implantation
Pays ‘(g)“ Izh)‘ noculation experiments that mast cells have the ability taoghte

the rejection of MRL/N-1 tumor cells by MRL/+ mice

Fig. 7: Effects of FasL-transfection on the rejestof ~and that this tumor rejection is mediated by COB
the MLR/N-1 tumor. MRL/+ (a), MRL/lpr (b) cells and dependent on Fas-FasL axis of MRL/+ mice.
and MRL/gld (c) mice were inoculated with Some tumors, especially adenocarcinomas, in humans
7.5x10" FasL-transfected MRL/N-1.FasL cells, and experimental ~animals exhibit infiltration of
empty vector transfectant MRL/N-1.(-) cells increased mast ceft§?". On the contrary, increased or
and MRL/N-1 cells. MRL/gld mice were decreased tumor susceptibility has also been regant

inoculated with the mixture of 20* MRL/N-  mast cell-deficient mid&2®. Therefore, it is still
1.FasL and 32 10° MRL/N-1.(-) cells (d). controversy if mast cells contribute to the tumor

MRL/+ (e) and MRL/gld (f) mice were tolerance. Firstly, our data demonstrated that roeks
pretreated with anti-CD4 (open circles, GK1.5) could override the rejection of a tumor derivechirthe
or anti-CD8 (open squares, 53-6.72) mAbs andnesoderm that is dependant on Fas-Fasl axi
inoculated subcutaneously with 7.5 X “10 (Fig. 4a-c). Some reports have suggested that caéist
MRL/N-1.FasL cells. MRL/+ (g) and MRL/gld are involved in angiogeneSis and, consequently,
(h) mice were inoculated with &%0* MRL/N- promote the development of tumors. Recently, it was
1 cells and 5.01F of BMMCs derived from also revealed that mast cells increase tumoriggh@si
MRL/+, MRL/Ipr and MRL/gld mice. Data are In this study, the density of capillaries in MRLIN-
presented as mean + SD tumors was comparable with that in tumors generated
from MRL/N-1 tumor cells implanted along with
MRL/+, MRL/lpr, or MRL/gld mice had no effects on BMMCs (data not shown). In addition, when mastscell
the proliferation rates of MRL/N-1 cells. These alat were cultured along with MRL/N-1 in vitro, the graw
suggest that mast cells did not accelerate theate of MRL/N-1 was not augmented (Fig. 5).
proliferation of MRL/N-1 cellsin vivo. The expression Tumorigenesis was not able to be observed in ouotu
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implantation experiments. Our data suggest thatt masumor. In our study, BMMCs were induced in the
cells do not exert an angiogenic or tumorigeni@@ff presence of IL-3 and were not sensitive to Fas-atedi
on the MRL/N-1 cells; further, they do not accetera apoptosisn vitro (Fig. 6b), even though they were co-
the proliferation rate of these cells. Insteadwds cultured with MRL/N-1 cells before the stimulation
suggested that mast cells tolerize recipient MRhi¢e  wjth apoptosis-inducing anti-Fas Ab. This residitipi
to MRL/N-1 tumor cells. o of BMMCs can explain why BMMCs derived from
We _also demonstrated that the rejection of theyry/+, MRL/lpr and MRL/gld tolerized MRL/+ mice
syngeneic MRL/N-1 cells by MRL/+ mice was tg MRL/N-1 cells in a similar manner (Fig. 4a-chus,
dependent on the Fas-FasL axis in recipient MRL/mast cells cannot be the direct target of the Fees-F
mice. Fas-deficient MRL/lpr and FasL-deficient gependant killing mediated by CH8 effector cells.
MRL/gld mice accepted MRL/N-1 cells (Fig. 1a-c). In' * The MRL/N-1.FasL cells were rejected by the
both these strains, the Fas-FasL axis is nonfumetio MRL/+ and MRL/gld mice but not by the MRL/Ipr
because either Fas or FasL is defective. Since thgice (Fig. 7a-c). When FasL was supplied from
MRL/N-1 cells were derived from MRL/gld mice (gld- MRL/N-1.FasL cells in MRL/gld mice, Fas-FasL axis
congenic MRL straiff), it is possible that the MRL/+ become intact in the recipient and tumor cells were
mice recognize MRL/N-1 cells as allogeneic grafid a rejected. Since recipient cells did not express &as
reject them. The gld gene and its neighboring gemes were resistant to Fas-mediated apoptosis, MRL/igem
mouse chromosome 1 are derived from C3H/He; thugjid not reject the MRL/N-1.FasL cells. MRL/gld mice
gld can act as an alloantigen of the MRL strainimplanted with a mixture of MRL/N-1.FasL and
Because (MRL/+ X MRL/lpr) E (MRL/+ X MRL/gld) MRL/N-1.(-) cells developed smaller tumors (Fig.) 7d
F, and (MRL/gld X MRL/Ipr) R mice rejected the and the developed tumor did not express FasL on the
MRL/N-1 cells (Fig. le), the possibility of the Cell surface (data not shown), suggesting that N\RL/

allogeneic recognition of MRL/N-1 by MRL/+ mice 1.FasL cells supplying FasL on_the cell surfaceewer
was ruled out. Furthermore, the tumor implantationr€iected but MRL/N-1.(-) cells without FasL weretno

study using M and K mice derived from MRL/+ Since MRL/N-1.FasL cells can provide FasL inste&d o

- . CD8 T cells, depletion of CDBT cells did not
MRL/lpr and MRL/gld mice revealed that the rejeatio abrogate the rejection of MRL/N-1.FasL cells (Fig.

?;‘C?E)/irégrﬁr:silget?;?;rifli)dependent on Fas-FasL axis If). CD8' T cells are not necessary for the rejection of
. : : . : MRL/N-1.FasL cells, but for the MRL/N-1 cells.
Depletion of CD8_T gells in MRL/+ mice totally BMMCs did not abrogate the rejection of MRL/N-
abrogates tumor  rejection of the MRL/IN-1 sell 1 paq) cells (Fig. 7g and h), because targets aft ma
(Fig. 2a). Stimulated CDB8T cells express FasL on their ce|is would be CDBT cells; mast cells would directly
cell surface. Therefore, CD8T cells are mainly or indirectly inhibit the function of CDBT cells
responsible for the FasL-dependent mechanism #r thinfiltrated in MRL/N-1 tumors, as it was reporteat
rejection of MRL/N-1 cells, even though the demati mast cells inhibit the function of CD8T cells
of NK cells partially abrogates tumor rejection. infiltrated in allograf®!. Because the MRL/N-1.FasL
However, the MRL/N-1 cells did not express Fas (Fig cells grewin vitro as well as MRL/N-1 or MRL/N-1.(-)
1d). Thus, CD8 T cells in MRL/+ mice are main cells (data not shown), the transfection of MRL/N-1
effector cells for the rejection of MRL/N-1 cellsyt the  cells with FasL did not alter the proliferationeaif the
MRL/N-1 cells cannot be the direct target of thes4Fa MRL/N-1 cells or did not result in the FasL-medihte

FasL dependant killing mediated by CD8 effector ~ destruction of these cells. All of these resultsady
cells. indicate that the Fas-FasL axis in the recipiegtitaes

tumor rejection and also suggest that the inteacti

: : A between mast cells and CD§ cells may play some
that BMMCs induced in the presence of IL-3 € oles in the tumor tolerance. The target cells BBCT

ﬁg?rseesnssnilﬁl;hti EZ?-?nne“dgiz?egnatr:)el'[o(t:i?:”sisur:;algaeaw&l cells should be sensitive for Fas-mediated apoptosi
Ppop 9 .could tolerize the recipient MRL/+ mice, but ardl st

ﬁ;i thelLei(pressior_\ of the Fas-qsr?%giated deaé?ﬁg?ma'unknown. Since MRL/N-1 cells and mast cells are
Ike IL-1-converting enzyme-inhibitory Protein™.  egisiant for Fas-mediated apoptosis, they were

IL-4 or IL-10 sensitizes IL-3-induced BMMCs to Fas- gjiminated from candidates of target cells. Aithbug
mediated apoptosfd. Since the MRL/N-1 cells did Not there are CD#and CD8 T cells, B cells, NK cells and
express IL-3, IL-4, or IL-10, but did express thi¢ k myeloid cells infiltrated in the tumor (data noosim )
ligand (data not shown), they could not sensitize t other than mast cells, Fas-mediated apoptosistsensi
BMMCs to Fas-mediated apoptosis; however, theyells are still unidentified. These Fas-mediated
could promote the proliferation of mast cells ire th apoptosis-sensitive cells infiltrated in tumor selvere
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As revealed in our study (Fig. 6), it was reported



Am. J. Immunol., 5 (3): 89-97, 2009

totally eliminated by CD8 T cells with FasL or
MRL/N-1.FasL cells and could not tolerize the réiyh

MRL/+ mice. Since these Fas-mediated apoptosis-

sensitive cells infiltrated in the tumor in the MMt

mice did not express Fas and was resistant to Fag-
mediated apoptosis, MRL/Ipr mice did not reject the
MRL/N-1cells. The recognition machinery of the tumo
antigens from MRL/N-1 cells are unknown, the

mechanisms of the induction of the tolerance in MiRL
mice are also still vague and it is unclear if MRLEY

cells were killed by perforin or other tumor nedsos 5.
factor superfamily molecules. These should be &irth
In addition, our findings raise the

investigated.
possibility that drugs targeting tyrosine kinasditc-
such as Imatinib, did not inhibit only the functiohc-

kit on Gastrointestinal Stromal Tumours (GISTs)t bu g,
also that on mast cells infiltrated in GISTs, bewau
some patients with GISTs which did not expresstc-ki

were effectively cured with Imatnib. A novel theyap
targeting mast cells would be useful for sarcoma

CONCLUSION

Mast cells abrogate the rejection of MRL/N-1

tumor cells and that this tumor rejection is mestialby
CD8+ T cells and dependent on host Fas-FasL axis.
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