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Abstract

Mutation of the Foxp3 transcription factor in Scurfy (Sf) mice results in complete absence of the
CD4*Foxp3™* regulatory T cells (Tregs), severe multiorgan autoimmune syndrome, and early death
at 4 wk of age. However, Sf mice simultaneously bearing the /27~ (Sf.//27~) or Fas/P”lPr gene
(Sf.FasiP™lPry have extended lifespan despite totally lacking Tregs, indicating a role of I1L-2 and
CD95 (Fas) signaling pathways in the multiorgan autoimmune syndrome beyond the Treg
checkpoint. IL-2 has been implicated in regulating lymphoproliferation and CD178 (FasL)
expression. However, Sf.//2/~ mice have increased lymphoproliferation and FasL expression.
Importantly, the pattern of organ-specific autoimmune response of Sf.//2~ mice resembled 1L-2
knockout mice whereas that of Sf.Fas’?7IP" was similar to Sf mice, indicating that the distinct and
weakened autoimmune manifestation in IL-2 knockout mice was not caused by the residual Tregs.
Our study demonstrated a novel role of IL-2 in regulating multiorgan autoimmune inflammation
beyond the Treg checkpoint and indicated that both //2/~ and FasP"/Pr genes prolong the lifespan
of Sf mice but by different mechanisms.

Thymocyte differentiation and selection impart distinct functions into different T cell
populations. In the CD4* cell compartment, two subsets are generated: a CD25~ set that
responds to Ags in the host and a CD25" set that suppresses these Ag-specific responses
(reviewed in Refs. 1-3). It is now believed that autoreactive T cells with moderate affinities
against self-Ags could escape negative selection and exit to the periphery (4 —7). These
autoreactive T cells in the periphery are suppressed by the CD4*CD25* regulatory T cells
(Tregs)* (1-3). In the absence of I1L-2, the CD4*CD25* Tregs in the thymus are
significantly reduced but not completely absent (8, 9). The CD4*CD25* Tregs also express
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the transcription factor Foxp3, and Foxp3 expression on CD4* T cells offers a more
stringent definition for the “naturally occurring” Tregs (10 —12). Thymic generation of Tregs
is critically dependent on the Foxp3 gene which is linked to chromosome X (13, 14). Scurfy
(Sf) mice, which bear a defective Foxp3 gene and totally lack the Tregs, invariably develop
fatal multiorgan autoimmune diseases within 4 wk after birth. In newborn boys, Foxp3
mutation resulted in immune-dysregulation, polyendocrinopathy, enteropathy, X-linked
(IPEX) syndrome (15). Foxp3 has also been implicated in thymocyte differentiation
including diversion of autoreactive clones (16-19). In addition, transfection of Foxp3into
Foxp3~ T cells rendered them anergic (20). Outside the lymphoid system, Foxp3has been
shown to be a breast cancer suppressor gene through its suppressive effect on the Her-2/
ErbB2oncogene (21).

Sf mice do not develop multiorgan autoimmune inflammation until 9 days after birth (22).
At 3—4 wk after birth, severe inflammation against skin and lung and moderate inflammation
in the liver were observed. In contrast, IL-2 knockout (KO) mice have a significantly longer
lifespan of 6 —25 wk and the most often reported organ inflammation is colitis which usually
begins after weaning and progresses thereafter (23). These differences could be explained by
the relatively dispensable nature of IL-2, but not Foxp3, in the generation of Tregs in the
thymus. However, IL-2 is also critically important for the expansion of T cells and their
effector functions, such as FasL-mediated cytotoxicity, that are involved in lymphocyte
homeostasis control and tissue damage in the periphery (24 —-27). Thus, lacking these
regulatory mechanisms in IL-2 KO mice could also explain why they displayed significantly
reduced autoimmune responses as well.

To distinguish the roles of Tregs, IL-2, and FasL in the multiorgan autoimmune syndrome
that leads to early death of Sf mice, we introduced the //27~ or Fas/P”IPr mutant gene into Sf
mice. Interestingly, these mice, despite totally lacking Tregs, still lived significantly longer
than Sf mice. Introducing the /27~ gene into Sf mice did not reduce lymphoproliferation
and FasL expression. Rather, it controlled the pattern of the multiorgan autoimmune
inflammation response such that the pattern resembled that of IL-2 KO mice. Most notably,
it prevented the inflammation response in the skin and greatly reduced inflammation in the
lung. By contrast, the Fas/?”Ir gene did not inhibit the inflammation response associated
with Sf mice. Our genetic study resolved the complex roles of IL-2 in the Treg-controlled
autoimmune response. Beyond the Treg checkpoint, IL-2 was shown to regulate skin and
lung inflammation in Sf mice. Inhibition of inflammation in vital organs, but not FasL
expression, correlates with the ability of //27/~ to prolong the lifespan of Sf mice. Thus, both
11271~ and Fas/P/IPr mutation protected Sf mice from early death but by different
mechanisms.

Materials and Methods

Mice

C57BL/6 (B6), B6.//2"~, B6.Fas?”IPr, B6.Cg-Foxp37%/J and B6.129S7-Rag1imMomy;
(RagI™") mice were obtained from The Jackson Laboratory. B6.//2/~ (IL-2 KO) mice were
obtained by breeding B6.//2"/~ mice as previously described (26). B6.Cg-Foxp3"*/Jmice
were bred with male B6 mice to produce Sf mice (Foxp3”Y). Mice (Sf.//277) carrying both
11271~ and Foxp3”Y genes were generated by breeding B6.//2"/~ males with

B6.//2~ Foxp3°"% females. Mice (Sf.Fas’”Py carrying both B6.Fas’?”Pr and Foxp3"Y
genes were generated by breeding B6.Fas’”" males with B6.Fas’”PrFoxp37X females.
The presence of the /27~ and Foxp3* mutation was confirmed by PCR as detailed on The
Jackson Laboratory website. Mice were examined twice weekly for clinical signs of the
autoimmune disease including manifestation of skin inflammation, body weight loss, and
wasting, etc. Adoptive transfer experiments were conducted by injection of 20 x 108 lymph
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node cells into adult RAG-1 KO male recipients. Mice were examined for clinical signs of
autoimmune inflammation. H&E stains of various organs and tissues were conducted at 4
wk after transfer.

Flow cytometry

RT-PCR

Axillary, brachial, inguinal, cervical, and facial lymph nodes from sex- and age-matched B6,
IL-2 KO, Sf, Sf.//27/=, and Sf.Fas/”IPr mice were isolated, pooled, and single-cell
suspensions were prepared in PBS. Cells (10%) were suspended in 100 I of PBS solution
(containing 4 mg of BSA and 1 ug of anti-FCR mAb 2.4G2) and incubated with 0.2 ug of
various fluorescent Abs for 30 min at 4°C. FITC-, PE-, or PE-Cy5-conjugated anti-CD4
(GK1.5), anti-CD8 (53-6.7), anti-CD25 (PC61), and anti-FasL (MFL-3 and Kay-10) mAb
were obtained from BD Biosciences. Staining for CD4*FoxP3* T cells was conducted using
the commercial kit (eBioscience). In some experiments, lymphocytes (4 x 10° cells/2 ml/
well in a 24-well plate) were activated with Con A (3 pg/ml) in a 37°C, 10% CO, incubator
for 3 days and then stained for FasL expression. At least 104 stained cells were analyzed
using a FACScan equipped with CellQuest (BD Biosciences). Postacquisition analyses were
conducted using FlowJo software (Tree Star).

Single-cell suspensions were prepared from lymph nodes of various strains of mice as
described above. T cells were purified by positive selection using magnetic beads
conjugated with anti-Thy1.2 mAb (Miltenyi Biotec). The purity of the sorted population was
between 96 and 98% as analyzed by flow cytometry. Total RNA was extracted from 2x106
cells with TRIzol reagent (Invitrogen Life Technologies). RT-PCR for mouse FasL and 5
actin was conducted as described (28). PCR products were separated by electrophoresis
through a 2% agarose gel and detected by ethidium bromide staining and photographed with
a Kodak Image Station 2000R.

FasL-mediated cytotoxicity

Histology

FasL-mediated cytotoxicity was conducted as previously described using >1Cr-labeled A20
lymphoma cells as target (29). Freshly isolated lymph node cells from individual mice were
used as effector cells. The cytotoxicity assay was conducted in duplicate and each assay
mixture contained 2 x 10%-labeled A20 cells, various numbers of effector cells, 6 mM
EGTA, and 3 mM MgCl, in a total volume of 0.2 ml. This condition has been shown to
measure FasL-mediated cytotoxicity both by the specific inhibition of cytotoxicity with Fas-
Ig and by the resistance to killing of Fas-negative target cells (30, 31). After incubation for 9
h at 37°C in a 10% CO5 incubator, 0.1 ml of supernatant was removed and counted with a
gamma-scintillation counter (LKB). Cytotoxicity was determined and expressed as the
percent-specific Cr release according to the formula:

(cpm of sample release—cpm of background release)/(cpm of total release—cpm of background release)

. The cpm of background release and the cpm of total release were determined by culturing
target cells alone and by lysing target cells in 0.5% Nonidet P-40, respectively. Background
release under this condition is between 14 and 19% of the total release.

Tissues/organs from age-matched males of various strains were fixed with 10% neutral-
buffered formalin (Fisher Scientific) and sections of paraffin-embedded tissue were stained
with H&E. Tissues/organs examined included colons, skin, ear, lung, and liver. We also
scored inflammation levels by the extent of leukocyte infiltration in 10 randomly selected
fields and categorized them as severe (4+), strong (3+), moderate (2+), mild (1+), and no
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inflammation (0+). The significance of differences in inflammation score was determined by
the Student ¢test.

Results

The lifespan of Sf mice is prolonged by 112=/~ and by Fas!P"IP" mutation

Whether Treg deficiency or FasL expression is the factor most critical to the early mortality
of Sf mice was addressed by breeding experiments that introduced /27~ or Fas/Pr/lPr
mutation into B6.Cg-Foxp37/Jmice to generate Sf.//2”~ and Sf.Fas’?”IPr mice,
respectively. Control mice included sex- and age-matched littermates, B6.Fas/?”ir, |L-2 KO
mice, and Sf mice obtained in separate breeding. Both Sf.//2/~ and Sf.Fas’P”lPr mice, like Sf
mice, did not express the CD4"Foxp3* Tregs (Fig. 1A). However, they all lived
significantly longer than Sf mice (Fig. 1, Band D). Thus, they all survived beyond weaning
which normally occurred at 4 wk after birth. Thereafter, the lifespan of individual Sf.//27/~
and Sf.Fas’P”IPr mice varied. Interestingly, their mortality rate was comparable and
approximating that of IL-2 KO mice. The prolongation of lifespan was accompanied by
body weight gain in comparison with Sf mice. Although significantly heavier than Sf mice
at 4 wk of age, the body weights of Sf.//27/~ and Sf.FasP"/Pr mice after weaning were
noticeably lower than IL-2 KO mice (Fig. 1, Cand £).

Autoimmune lymphoproliferation and mortality

Because IL-2 and Fas are important factors for T cell expansion and activation-induced T
cell death (24, 25), it is possible that the prolongation of lifespan in Sf.//2/~ and Sf.Fas’P7Pr
mice was due to the two mechanisms that regulate lymphocyte homeostasis in vivo. We,
therefore, compared them with age- and sex-matched controls for the total numbers of
lymph node cells and the total numbers of the CD4" T cell subset. As shown in Table I,
there was a dramatic increase in the lymph node cells in the Sf mice (69 x 10%) as compared
with B6 control (18 x106). A moderate but significant increase in cell number was also
observed in IL-2 KO mice (33 x 106). Similar results were obtained for CD4* T cells (Table
). The data seem to correlate the increase in lymphocyte number with the severity of
autoimmune disease (more in Sf mice), the absence of Tregs (absent in Sf mice), and a
normal IL-2-signaling pathway (present in Sf mice). Surprisingly, the number of total lymph
node cells (or CD4* T cells) in Sf.//27~ mice (153 x 10%) was the highest among these
strains examined. The data indicate that /27~ prolongs the lifespan of Sf mice not by
inhibiting lymphocyte expansion caused by the absence of Tregs. The data appear consistent
with the idea that inefficient expression of FasL or activation-induced cell death may be
responsible for the increased lymphoproliferation in Sf.//2~/~ mice. However, such a strong
lymphoproliferation over Sf mice was not observed in Sf.Fas/?7iP" mice (85 x10%) which
displayed only a slightly higher lymphoproliferation over Sf mice. The data indicate that the
high lymphoproliferation in Sf.//2/~ mice is not caused by the effect of /2~ on Fas-based
regulation of lymphocyte homeostasis.

FasL expression was not inhibited in Sf.l1I2~/~ mice

To confirm the above observation, we measured FasL expression in freshly isolated cells
from the lymph nodes of B6, IL-2 KO, Sf, and Sf.//2”/~ mice using flow cytometry and cell-
mediated cytotoxicity assays. Two anti-FasL mAbs were used with appropriate isotype
controls. No detectable expression was observed in any samples by the staining technique.
Under identical condition, T cells from Sf and Sf.//2”~ mice that have been activated with
Con A for 3 days displayed weak staining (Fig. 2A4). Thus, the two mAbs were unable to
stain FasL on T cells freshly isolated from mice with severe autoimmune inflammation.
Cell-mediated cytotoxicity in the presence of EGTA*/Mg?2*, however, readily detected FasL
expression on the lymph node T cells from Sf and Sf.//27/~ mice but not B6 mice. As shown
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in Fig. 2B, cells from Sf mice displayed stronger FasL-mediated cytotoxicity than cells from
IL-2 KO mice that expressed marginally detectable cytotoxicity. Surprisingly, FasL-
mediated cytotoxicity was strongest in Sf.//27/~ mice. FasL-specific RT-PCR using purified
T cells confirmed the results obtained with cytotoxicity assays (Fig. 2C). Thus, correlation
between FasL-mediated cytotoxicity and mortality was observed between IL-2 KO and Sf
mice but not between Sf and Sf.//2/~ mice. i.e., FasL expression is not responsible for the
prolongation of lifespan in Sf.//27/~ mice.

12—/~ but not Fas!P"IP" mutation regulates organ-specific autoimmune responses in Sf

mice

On visual examination, Sf mice displayed autoimmune inflammation on ear, eyelid, skin,
and tail whereas IL-2 KO mice did not. For the Sf.//2”~ mice, these autoimmune diseases
were either not developed or extremely mild, if any. In contrast, these autoimmune diseases
were observed in Sf.Fas/P”IPr mice. These clinical observations suggest that //27/~ and
Fas’PIer mutation prolong the lifespan of Sf mice by different mechanisms with respect to
regulation of organ-specific autoimmune inflammation, tissue damage, and organ failure.

We compared the histopathology of various organs among B6, IL-2 KO, Sf, and Sf.//27/~
mice (Fig. 3). At 4 wk old, Sf mice developed severe inflammation in the ear, lung, and skin
and moderate inflammation in the liver whereas sex- and age-matched IL-2 KO mice
displayed moderate inflammation in the liver and no inflammation in the ear and skin.
Inflammation in the lung was nearly undetectable and occasionally observed around
bronchia. In Sf.//2”~ mice, the inflammation in the ear and skin was nearly undetectable and
greatly reduced in the lung. The mild inflammation in the lung, like IL-2 KO mice, was
associated with bronchia but not alveoli. In contrast, severe inflammation was observed at
both places in Sf mice. Like Sf and IL-2 KO mice, perivascular infiltration of leukocytes
was frequently observed in the liver of Sf.//27~ mice. These observations indicate that IL-2
is required for the severe autoimmune responses manifested in the lung and skin of Sf mice.
Our previous study has shown that Sf mice contain dormant autoimmune T cells that can be
revealed by adoptive transfer experiments (32). Therefore, lymph nodes cells from Sf. /27~
mice were adoptively transferred into RAGI™/~ recipients and organ inflammation was
determined 4 wk later (Fig. 3A4). Inflammation was observed in the liver but not in the lung
and skin. The result demonstrates that the inability to induce autoimmune inflammation in
the skin and lung is an intrinsic property of the lymphocytes of the Sf.//2”~ mice.

Because Sf.//2”~ mice lived beyond weaning and the post-weaning is an important
environmental factor regulating multiorgan inflammation (32), the multiorgan autoimmune
response of these mice was followed up in 8-wk-old mice. Inflammation remained
undetectable in the skin and very mild in the lung. However, mild inflammation in the small
intestine and severe colitis were observed (data not shown). This pattern of multiorgan
autoimmune inflammation in Sf.//2”~ mice resembled that of age-and sex-matched IL-2 KO
mice (26, 33).

In contrast to Sf.//27/~ mice, the autoimmune profile of Sf. Fas’?”/P’ based on visual and
histological observations was similar to that of Sf mice, i.e., severe inflammation in the ear,
skin, and lung and moderate inflammation in the liver at 4 wk old (Fig. 3B8). The data
indicate that Fas’?”/P" mutation protected Sf mice from early mortality not by way of
changing organ-specific autoimmune inflammation as IL-2 KO mice did, but by protecting
tissue cell death from FasL-mediated apoptosis. Fas®®”/P" mutation also prolonged the
lifespan of 1L-2 KO mice (26). Collectively, the data demonstrate that the multiorgan
autoimmune response in IL-2 KO and Sf mice converges on the Fas-signaling pathway and
that the mortality of both IL-2 KO and Sf mice is dependent on the specific target organs
and the Fas-signaling pathway.
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Discussion

The major finding of this study is that blocking the IL-2-mediated signal in Sf mice greatly
inhibited the autoimmune manifestation in ear, skin, and lung, improved body weight, and
prolonged lifespan of the mice even though they are completely devoid of the CD4*Foxp3™*
Tregs. We ruled out the role of /27~ in limiting T cell expansion and inhibiting FasL
expression because higher lymphoproliferation and FasL expression were observed in
Sf.//27~ mice. In addition, the autoimmune response in the ear, skin, and lung was not
inhibited in Sf.Fas’?”IPr mice although their lifespan is similar to Sf.//2~ mice. Our animal
study using genetic and de novo approaches demonstrated a heretofore unrecognized novel
function of IL-2 in that it regulates the organ-specific (toward lung and skin but not liver)
autoimmune responses in Sf mice.

Because the IL-2-mediated signal is important for the generation and maintenance of Tregs,
the hypothesis that the IL-2-mediated signal is required mainly for self-tolerance has been
proposed (34). This is based on the study that the autoimmune disease in IL-2RS KO mice
could be completely cured when transgenic expression of IL-2R8 was introduced in the
thymocytes but not in the peripheral lymphocytes (35). What is related to the present study
is that the autoimmune responses in IL-2R8 KO mice, unlike Sf mice, occurred in the
absence of IL-2- and IL-15-mediated signals. Our study showed the unexpected finding that
in the absence of IL-2, severe autoimmune responses in skin are spared and the severe
inflammation in lung is greatly diminished. Thus, it is possible that the autoimmune
responses in IL-2RB KO mice was weakened and restricted to a few organs and thus easier
to suppress under the condition in which a normal thymic Tregs output and an ineffective
maintenance of Tregs in the periphery were established (35). In this regard, it should be
emphasized that scurfy defect represents the most severe autoimmune disease known to
mammals and it is significant that //27/~ and Fas/?”Ir could inhibit disease progression and
prolong the lifespan of the Sf mice.

In the type 1 diabetes mouse model, the IL-2 defect was shown to be necessary for disease
development and this is attributed to the requirement of IL-2 to maintain islet-specific Tregs
(36), Our results show that IL-2 regulates organ-specific autoimmune response against lung
and skin not by its regulation of Tregs because IL-2 is still required for disease development
even in the complete absence of Tregs. Although a normal thymic-negative selection of T
cells has been demonstrated for Sf mice (22), the role of IL-2/IL-2R signaling in thymic-
negative selection has not been resolved (37, 38). However, if IL-2 was required for thymic-
negative selection of autoimmune T cells against self Ags (37), one would expect that
Sf.//27/~ mice should have more autoimmune T cells against ear, skin, and lung, an
interpretation incompatible with our results. Moreover, because the autoimmune T cell
repertoire in Treg-deficient strains is potentially very large (32), it is also difficult to
envisage a mechanism of IL-2-dependent thymic selection that controls organ-specific
autoimmune T cells as a whole. It remains possible that the high-affinity IL-2/IL-2R
signaling is required for the expansion of certain low-affinity autoimmune T cells whose
threshold of activation is high (39). The current view on multiorgan autoimmune response is
that autoimmune T cells are normally present in the periphery and under the control of
Tregs. Because there are Tregs in the 1L-2 KO mice, albeit at a reduced level, the different
display of the organ-specific autoimmune response could be attributed to the Tregs that
might selectively suppress autoimmune response against certain organs. This argument is
ruled out by the present study because the same pattern of multiorgan-specific autoimmune
response as that of 1L-2 KO mice was observed in the Sf.//2”/~ mice which completely lack
Tregs.

J Immunol. Author manuscript; available in PMC 2012 December 20.
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It has been shown that mast cells, IgE, and a Th2-skewed response are strong inducing
factors for skin and lung inflammation in BALB/c mice bearing mutant Foxp3 (40). In
addition, histamine receptor-1 has also been implicated in lung inflammation (41). It is
possible that certain organ-specific autoimmune responses are regulated by IL-2 through
regulation of the expression of these factors. Another possibility is that the expression of
lymphocyte trafficking receptors (CCR4, CD103, etc.) (42, 43) and their respective ligands
in tissues are inhibited in Sf.//2/~ mice. In preliminary studies, we observed a high serum
IL-4 level and a high CD4* T cell expression of CD103 in Sf mice as compared with IL-2
KO and Sf.//2”"~ mice, whereas no correlation was observed with serum IgE, IL-10, IFN-y,
TNF-a, and Th17 (Z. Zheng, R. Sharma, and S.-T. Ju, unpublished observations).
Additional experiments are needed to determine the validity of the association with IL-4 and
CD103. Finally, it should be noted that adoptive transfer of lymphocytes from Sf.//2/~ mice
into B6.RAGI '~ recipients failed to induce inflammation in the ear, skin, and lung (Fig.
3A4) whereas transfer of CD4" T cells of Sf mice did (32), suggesting this property, i.e.,
inability to induce severe inflammation in ear, skin, and lung, is intrinsic to the T cells of
Sf./127~ mice.

IL-2 is a critical component that facilitates activation-induced cell death by promoting FasL
expression on highly activated T cells (25). Thus, FasL expression level is potentially a
major regulatory mechanism for T cell homeostasis control in Treg-deficient mice in which
T cell activation and reactivation occur continuously. This mechanism has often been used
to explain the autoimmune lymphoproliferative response under conditions in which the IL-2-
signaling pathway is impaired (24). Indeed, FasL expression is lower in IL-2 KO mice than
Sf mice (Fig. 3). However, FasL expression in Sf.//2”/~ mice was higher than Sf mice. Thus,
FasL expression level cannot explain the lack of inflammatory responses observed in the
lung and skin of Sf.//2/~ mice. Indeed, Fas””P mutation did not prevent inflammation in
the ear, skin, and lung of Sf.Fas’?7IPr mice, yet still prolonged the lifespan. Fas/P7Pr
mutation also prolonged the lifespan of IL-2 KO mice (26). These observations suggest that
Fas has little influence on which target organ to attack in the multiorgan autoimmune
syndrome of Sf mice. Rather, it plays an important role at the later stage of the inflammatory
response involving tissue cell death as we have previously reported in IL-2 KO and IL-2Ra
KO mice (26, 27). Autoimmune inflammation is also accompanied by an increase in Fas
expression and serum TNF-a level and an increase in TUNEL-positive apoptotic cells in
inflamed organs and (Ref. 27 and data not shown). Despite increased apoptotic mediators for
tissue destruction, the lifespan of Sf.//2/~ mice is longer than Sf mice presumably because
the autoimmune inflammation in lung and skin is inhibited. Collectively, our study shows
that the early mortality of Sf mice is controlled by both IL-2 and Fas, but at different stages
of the autoimmune responses and by different mechanisms. Beyond the Treg checkpoint,
IL-2 KO influences the mortality of Sf mice by regulating specific autoimmune
inflammation in vital organs but not by preventing FasL expression and
lymphoproliferation. Once initiated, inflammation induced by /27~ and Foxp3™/ mutation
converges on the Fas-mediated signaling pathway that leads to tissue cell death and
mortality.
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FIGURE 1.

Both //27/~ and FasPPr prolonged the lifespan of Sf mice. A, CD4*Foxp3* expression
profiles among B6, IL-2 KO, B6.Fas/Pler, Sf, Sf.//27/~, and Sf.Fas/P”IPr mice. B, The
mortality rate of Sf.//27/~ mice is reduced in comparison to Sf mice. C, Body weight gain of
Sf.//27'~ mice is higher than Sf mice and approaching that of IL-2 KO mice. D, The
mortality rate of Sf.Fas’?”/P" mice is reduced in comparison to Sf mice. £, Body weight gain
of Sf.Fas’”Pr mice is higher than Sf mice but significantly lower than B6.Fas’”P" mice.

Numbers of mice examined are indicated in parentheses.
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FIGURE 2.

Comparison of FasL expression among B6, IL-2 KO, Sf, and Sf.//2~ mice. A, Flow
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cytometry was unable to detect FasL on freshly obtained lymphocytes using two mAbs.
Only Con A-activated T cells displayed detectable level. FasL expression on gated CD4* T
cells and CD8* T cells was shown. B, FasL-mediated cytotoxicity was strongly expressed by
lymph node cells of Sf.//2”~ mice, moderate for Sf mice, weakly for IL-2 KO mice but not
detectable for B6 mice. C, Similar results were obtained for FasL mRNA levels among these

strains as determined by RT-PCR.
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FIGURE 3.

11271~ but not Fas’”IPr mutation regulates organ-specific inflammation in Sf mice. A, Ear,
skin, lung, and liver of 4-wk-old B6, IL-2 KO, Sf, Sf.//2”~ mice, and RagZ™'~ mice
adoptively transferred with 20 x 10® lymph node cells from Sf.//2”~ mice were stained with
H&E and examined under microscope. B, Semiquantitative measurement of inflammation in
various organs demonstrated significant inhibition of inflammation in the ear, skin, and lung,
but not liver, between Sf and Sf.//2”~ mice (*, pvalue <0.03 by Student’s ttest). C,
Inflammation in ear, skin, lung, and liver was observed in Sf.Fas’?”/P" mice. Age-and sex-
matched B6.Fas’”/P" mice were used for comparison. D, Semi-quantitative determination of
inflammatory response in various organs demonstrated insignificant differences between Sf
and Sf. Fas/PIor mice.
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Table |

Comparison of lymphoproliferation among various mice?

Number of Cells (x10°)

Lymph node cells  CD4* T cells

B6 (5) 18.3+6.2 6.7+04
IL-2 KO (5) 33+4.4 132+18
Sf (6) 69+8.3 24+29
SFIL-2 KO (6) 153 + 27 59+25
B6.Fas/or (4) 23+33 11408
St.Fas/7r (4) 85+5.7 22425

a - . . . . . . .

Lymph node cells from pooled inguinal, brachial, axillary, cervical, and facial lymph nodes were obtained as described in Materials and Methods.
Total lymph node cells were counted with a hemocytometer. The percentage of CD4* T cells, determined by flow cytometry, was used to calculate
the total number of lymph node CD4™ T cells.
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