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Abstract

Notch proteins play an important role in embryodrevelopment and cell-fate decisions.
Notch influences also the activation and differatidin of peripheral T cells. Here, we
investigated whether Notch signalling modulatesrdsponse of effector T cells to Treg cells.
Pre-exposure of CDED25 effector T cells to the Notch ligands Delta-4 aagiged-1, but
not Delta-1, increases significantly effector Tlcelensitivity to Treg cell-mediated
suppression through upregulation of TGRH expression and increased levels of the
phosphorylated form of the Smad 3 protein. Thigdfis relieved by anti-TGB-Abs. We
demonstrate that HES, the main transcription fadmwnstream of Notch, induces strong
transactivation ofTGF-RIl by binding the TGHBRII promoter through its DNA-binding
domain. Thus, the crosstalk between Notch and tRE{J pathway leads to potentiation of

the suppressive effect of Treg cells.



1. Introduction

The Notch signalling system is conserved from Dpbsla to humans and regulates cell
differentiation, proliferation and survival. Notcpathways play an important role in
embryonic development, T-cell development and fiongtand in disease processes including
carcinogenesis and autoimmunity. In mammals thezef@ur Notch receptors (1 to 4) and
five Notch ligands (Jagged-1, Jagged-2, Deltalik®L-1), DL-3 and DL-4) [1].

Notch proteins exert their pleiotropic effects thgh the regulation of expression of various
downstream genes, many of which require the intera®f Notch proteins with the DNA
binding transcription factor CSL in order to fornslaort-lived nuclear transcription complex
[2]. After engagement with its ligands, succesgweteolytic events cause clipping of the
Notch protein. The first is mediated by ADAM pratea and the second by theecretase
complex, in which presenilins (PS1 and PS2) carntstithe active center of the enzyme
complex. These proteolytic events ultimately retedlse intracellular domain of Notch
(NICD). The formation of a complex of activated radellular Notch protein and CSL
converts CSL from a transcriptional repressor twaascriptional transactivator. The genes
encoding the HES (hairy and enhancer of split) kami basic helix-loop-helix proteins are
Notch targets that are known to be essential foellT development and signalling.

In addition to influencing Thl- and Th2-cell diféatiation [3], Notch signalling has also
been involved in the differentiation and expansidrregulatory T (Treg) cells [4]. Several
reports have shown that the presence of Notch dglamostly of the Jagged family, can
enhance Treg-cell differentiation and function itros [5]. For example, exposure of Treg
cells to Jagged-2 expressed by hematopoietic pitogesells has been shown to modulate
peripheral Treg-cell expansion and prevents thesldpwment of diabetes in an autoimmune
disease mice model [6]. Transgenic mice over esprgsthe active intra-cellular form of

Notch3 exhibit an increased percentage of Treg @alld are refractory to the induction of



experimental autoimmune diabetes when treated stitptozotocin [7]. Moreover, there is
emerging data suggesting that Notch can crosstallicomperate with other signalling
pathways and thereby broaden the spectrum of t@ygets that are influenced by Notch
signalling. For example, the interaction of Notelda GFf signal pathways plays a role in
Treg-cell effector function through a modulationFafxP3 expression or by facilitating TGF-
B mediated suppressive function of Treg cells[8,Fr example, Asano et al showed that
Treg cells express Notch ligands and also that INetgnaling plays an important role on
effector function of TGH and its signaling through an interaction of NIC&mad 3 [9].
Therefore, most of the reports focused on the @mftie of Notch signalling on Treg cells.
Here, we hypothesized that Notch signalling moddahe response of effector T cells to
Treg cell-mediated suppressive effects. We show Mwich activation through its ligands
increases exquisitely the sensitivity of effect@4C T cells to the suppressive effect of Treg
cells even at low frequency. This effect is mediataough an upregulation of TGRII and
the phosphorylated form of Smad 3 protein on efiectT cells. We show that HES-1

transactivates the TGBRII promoter.



2. Reaults

Notchl signaling isinvolved in Treg cell-mediated suppression

In order to investigate the involvement of Notchrsilling in Treg cell-mediated suppression,
we performed co-culture experiments of purified GDB25"9" and autologous COED25

T cells stimulated with anti-CD3 mADbs in the presemr absence of ysecretase inhibitor
(GSI). While GSI did not affect the proliferatiof €D4'CD25 T cells cultured alone,
addition of this compound at the begining of theuwture relieved the Treg cell-mediated
suppression (FiglA). We found that CIo25 T cell proliferation was inhibited (mean +/-
SD) by 79.2% +/- 12.2 and 60.2 % +/- 24.8 whenuweld with Treg cells at a ratio
(TredTerp) 1:4 and 1:8, respectively (mean of 4 experime(fg) 1B). In the presence of
GSI, Treg-cell mediated suppression became 46.9920:6 (P<0.05 for comparison with
coculture performed with GSI vehicle) and 49.3 %24/ at the corresponding ratios.

In a second step, the same experiments were pextbimthe presence of immobilized Notch
ligands DL-1, DL-4 and Jagged-1 or IgG control agfnl. As shown in FiglC, the presence
of Notch ligands potentiates the inhibitory effeck Treg cells on the proliferation of
CD4'CD25 T cells. Percentages of inhibition in culturesfpened at ratio 1:8 ([{zd/ Terp)
were 58, 73 and 72% in the presence of DL-1, Dind dagged-1, respectively as compared
to 43% in the presence of Ig control (P<0.05 for-Dland Jagged-1 as compared to IgG
control). At a higher ratio (1:16) these percensagee 39%, 54% and 64% as compared to
20% in control conditions (P<0.05 for DL4 and Jatydeas compared to IgG control).
Altogether, these results suggest that notch liggulentate Treg cell-mediated suppression.
However, they could not discriminate between dieftécts of Notch ligands on Treg cells

and/or effector T cells.

Notch signalling sensitizes effector T cellsto Treg cell-mediated suppression.



In order to discriminate between an effect of Natnalling on Treg cells or effector T cells,
we performed coculture experiments in which eithie¥g or CD4CD25 T cells were first
preincubated or not with immobilized recombinanttdoligands or IgG control overnight.
Exposure of Treg cells to DL-1, DL-4 or Jagged-@ dot modify the Treg-cell capacity to
suppress CDLD25 proliferation in the presence of anti-CD3 mAbsg(RA). In contrast,
initiation of Notch signalling in CDZD25 following exposure to DL-1, DL-4 or Jagged-1
increased significantly their sensitivity to Tregllenediated suppression in 5-days coculture
experiments in the presence of anti-CD3 (Fig 2B3. shown in figure 2C, percentages of
Treg-cell inhibition of cell proliferation were @}.64.2, 65 % (mean of 4 experiments at a
ratio 1:8) in cocultures performed with CIIBD25 T cells pre-exposed to DL-1, DL-4 and
Jagged-1, respectively as compared to pre-incubatith IgG control (29.2 %) (P<0.05 for
all comparisons to IgG control). These results shioat Notch signalling acts on effector T

cells and that Notch ligands potentiate Treg cedtdrated suppression.

Notch suppressesthe proliferation of CD4'CD25 T cellsthrough TGF- signalling.
Although the mechanisms of Treg-cell suppressiom ot fully elucidated, the TGE-
pathway plays a key role in the regulation of Teed-function. Moreover, previous results
have shown an interaction between Notch and PGfathways [8-10]. We surmise that
Notchl affects effector T cell responses in thesgnee of Treg cells through a TGF-
[ signalling mechanism. To test this, and to increts® sensitivity of the system, we
performed coculture experiments of effector T caligl Treg cells at a low ratio (1:16) in the
presence of immobilized Notch ligands DL1, DL4 akabged-1 or IgG control @/ml).
Anti-TGF-3 (2.5ug/ml) or isotype control mAbs were added at theirr@gg of the culture.
Coculture experiments performed in the presenceitbér DL-4 or Jagged-1 led to a mean

inhibition of T cell proliferation of 47% and 65%gspectively as compared to 12% when



cells were pre-treated with IgG control. As shownfigure 3A, these percentages became
6.3% and 19.3 % in the presence of anti-T&RAbs (P<0.05) while no changes were noted
in the presence of isotype control. Finally, an@H{3 did not affect coculture performed with
Treg cells and effector T cells pre-treated with-Dligands.

Active TGF{3 mediates its biological functions by binding to A3 type | and type Il
receptors (TGHBRII). Therefore, we first investigated the effedf Notch activation on
TGFRII expression of effector T cells. As shown inuig 3B, CD4CD25 effector T cells
stimulated with coated anti-CD3 and Notch ligandk-@ or Jagged-1) for 3 hours, exhibited
a marked increase in T@RII RNA expression as compared to pre-exposurg® dontrol
(4.4 and 2.8 fold increase for DL-4 and Jaggedegpectively). This effect is abrogated in the
presence of GSI (P<0.05 for comparison with cultpeformed without GSI vehicle).
According to the results presented above, pre-expas effector T cells to DL-1 alone, or in
the presence of GSI, did not significantly modif@HF{3RIl RNA expression.

We next assessed TARII protein expression by flow cytometry. In thesgperiments,
effector CD4CD25 T cells were isolated and incubated for 48 honthe presence of Notch
ligands or IgG control. Flow analysis showed thatDand Jagged-1 increased expression of
TGFBRII (MFI: 166 and 130 respectively) as comparetgte (MFI: 53) or DL-1 (MFI: 85)
(Figure 3B-C). Together these results suggest #mgagement of DL-4 and Jagged-1

increases TGPBRII expression on COL£D25 T cells.

DL -4 and Jagged-1 sustain TGF-BRII function through HES interaction with the TGF-
BRIl promoter
Given the above observations showing an upregulatb TGFRII following Notch

activation, we hypothesized that Jagged-1 and Déd4to an activation of TGB-signalling



in effector T cells. CD4CD25 T cells were isolated and cultured for 48 houraélls coated
with Notch ligands or IgG control in the presendeTGF3 (5ng/ml). We then performed
immunoblot to assess the expression of pSmad3j@ M&F{3 signalling intermediate [11].
As shown in figure 4A, DL-4 and Jagged-1 exposateiced pSmad3 expression, while only
a weak pSmad3 band was detected in IgG controldnd stimulated cells. Western blot
analysis showed that TF-induced a significant increase of pSmad3 exprassmn
CD4'CD25 T cells after 30 minutes (D0O) of stimulation (catpSmad/actin: 2.5). This
expression decreased dramatically at 48 hours whls were incubated in the presence of
IgG (ratio pSmad3/actin: 0.26) but not in the preseof DL-4 (ratio pSmad3/actin: 2.7) or
Jagged-1 (ratio pSmad3/actin: 1.25). By contrast Bnaccordance with data presented
above, DL-1 stimulated CD&D25 T cells showed very low amount of pSmad3 (ratio
pSmad3/actin: 0.26) after 48 hours of TGE-eatment (Figure 4B). These results suggest that
DL-4 and Jagged-1 sustain T@RII function on CD4CD25T cells.

To explore the mechanism by which Notch may reguiBGFfRII expression, we have
performed transactivation experiments. Since tleegeriments cannot be performed easily
on primary CD4 T cells,we used rat PC12, a cell line widely used to expthe role of HES-

1 as a modulator of cell differentiation and pridtion [12]. We analyzed the transactivation
of the TGFBRII promoter by wtHes-1 (pGHES-) or a DN mutant dnHES-). In three
separate experiments, we found thaHES-1linduced a strong transactivation of th&F-
BRIl luciferase reporter promoter containing 5’ seqesreompared with transfection with the
empty vector (figure 4C). No increase in luciferasdivity was seen whewtHES-1and
dnHES-1were cotransfected. Interestingly, when transfekzhe, thednHES-1 plasmid
decreased luciferase activity below that measungd thhe empty vector, since it neutralized
endogeneous HES-1 activity on th&F-RBRIlreporter promoter. These results demonstrated

that HES-1 activates thBGF-RBRIIpromoter through its DNA-binding activity.






3. Discussion

Although, Treg cells mediate their suppressiveat$f¢hrough different mechanisms, it is well
established that Treg cells produce or expresheat surface TGH, which participates to
their suppressive effects [13-15]. In the presémdys we focused our interest on the role of
Notch pathway on the sensitivity of effectors Tlgeéb Treg cell-mediated suppression. Our
results extend the knowledge on the role of Notchreg/Effectors T cells cross talk showing
that Notch activation may also significantly incseahe sensitivity of effector cells to Treg
cells even at a low ratio. We demonstrate that Ndgands DL-4 and Jagged-1, but not DL-
1, increase significantly the suppressive effecii@g cells on effectors T cells through an
upregulation of TGHRII expression and the phosphorylated form of Smaein. This
effect is relieved by anti-TGB-Abs.

Therefore, the picture of the interaction betweesglIcells and effectors T cells in the context
of the presence of Notch in the cellular environtneecomes more complex. Globally,
interactions between Notch and T@Fpathways impact on the activating or inhibitory
functions of Notch. Therefore, in one hand, Notchvation of Treg cells increases T@F-
mediated effector function of these cells and uplatgs Notch expression on target cells [4].
For example, it has been shown that cells beaumntace TGFB (but not cells lacking this
property) could activate the Notch signalling padlywleading to a tolerance state to
respiratory Ags in the airway [4]. Notch signallintpy also play a role in the differentiation
of Treg cells as demonstrated in vitro or in vivodals [5-7] or in the modulation of TGF-
B signalling [8, 9]. A recent report suggests thaCNlinteracts with pSmad3 enhancing its
activity and TGH3 mediated effectors function of Treg cells. Accaglto this, it has been
recently shown that Notchl activation enhances PGsignalling by increasing Smad
translocation into the nucleus and its transactiveagffect at promoter sites [9].

On the other hand, and as shown here, Notch adtivaf effectors T cells increases their



sensitivity to TGH3. Finally, TGFf is involved also on the generation and maintenarce
adaptative Treg cells [8]. Collectively these dsitggest that activated effectors T cells and
Treg cells may be maintained at certain equilibrioyna regulatory loop induced by Notch

activation.

Earlier studies established an interrelationshigween TGFB signalling and Notch
signalling at the biochemical level. TGFsignalling leads to a rapid upregulation of HES, a
major target of Notch signalling in keratinocytd$], in neural stem cells and in myoblasts.
In addition, Smad3 and NICD signalling physicaliyteract and such interaction lead to
recruitment of Smad3 to Notch target genes viaibgtb CSL, a key DNA-binding protein
of the Notch pathway. Here, we found that HES,tfan transcription factor donwstream of
Notch, induced a strong transactivation of T&F-RRII by binding the TGHRII promoter
through its DNA-binding activity. Taken togethénjs set of findings is consistent with the
conclusion that Notch signalling plays an importesie in facilitating TGHB signalling in

effector function and, in turn, TGEsignalling amplifies these effects by upregulatHigsS.

There is clear evidence that stimulation of APCn(@éic Cells) via Jagged enhances APC
function from the point of view of maturation mar&e cytokine production and
differentiation effects on T cells [17]. This rassthe question of whether DCs are exposed to
Notch ligands in the microenvironments where thesside. In skin, keratinocytes
constitutively express high levels of Jagged-1 [18Bherefore, to prevent constitutive
maturation of DCs, Notch signalling must be tightbgulated. It is conceivable that TEGF-
inhibit the DCs maturation in physiological condits. In the context of inflammation or
infection for example [19, 20], upregulation of Wotligands on DCs, may modulate specific

T cell responses in the presence of Treg cells.



As shown by our group and others in various culsystems, Notch ligands and engagement
of different Notch family members may lead to distifunctional outcomes either in early or
late stages of T cell development [21, 22]. Inddédich proteins have been described as
having a role in directing the differentiation afti@ated T cells to Th1l or Th2 T-cell lineages.
Interactions between DL-1 and Notch3 were descritzedhfluence the differentiation of
activated CD4 T cells, by promoting a Th1l cell phenotype [23] hile CD4 T cells
incubated with APCs expressing Jagged-1 adopteld2acéll-cell fate, producing IL-4 and
IL-5 [25]. Taken together, these data implicateggéal and DL ligands in the development of
Th2 and Thl cell immune responses, respectivelgweay¥er, the molecular mechanisms by
which Delta-like and Jagged-1 drive differently sa€functions are currently unknown. Our
data may contribute to the understanding mechankshend this observation since Notch
signalling delivered through DL-4 and Jagged-1, bot DL-1, increases the sensitivity of
effector T cells to TGHE through upregulation of TGBRIlI and a sustained expression of

phosphorylated smad3 protein expression.

Collectively these data show that cell environmematy modulate T cell responses through
Notch/Notch ligand interactions by increasing sewigy of effectors T cells to Treg

suppression. From a physiology stand point, oudystauggest that, by increasing the
susceptibility of effectors T cells to TGk-Notch may provide signals which converge to

limit tissue/organ damage mediated by inflammation.



4. M aterials and methods

Cdll culture

Peripheral blood mononuclear cells were separatedFizoll-Hypaque centrifugation
(Amersham Biosciences) from buffy coats obtainednfhealthy blood donors (EFS, Créteil).
CD4' CD25 T cells and CDACD25"" T cells were isolated using a CD# cell enrichment
column and a human CD@D25 Treg isolation kit purchased from Miltenyi Biotec.
CD4'CD25 cells and CDACD25' cells were enriched to greater than 95 % purity.

Cells were plated in media at a concentration 864107 to 5x1C cells per ml in a 96-well
round-bottom plates coated with 1pg/ml of anti-C@EHT1) and 5pg/ml of Notch Ligand
(DL-1-Fc, DL-4-Fc and Jagged-1-Fc are a generofisfi@m Dr. Sakano).

Suppression assay

A total of 2.5x10 CD4'CD25 T cells were cultured with various ratios of C25"%"
cells and 1ug/ml of anti-CD3 for 5 days, in thegemece or absence of 10um of the gamma-
secretase inhibitor Compound E. A total of 0.5%i][thymidine (Amersham Pharmacia) was
added to the wells during the last 16 hours ofutalt The cells were then harvested and
assessed for’fl] thymidine incorporation using a liquid scintiilen counter. Results were
expressed as mean cpm of quadriplicate cultureswell

Percentage of inhibition was calculated as follotvs:(mean cpm of co-culture wells divided
by mean cpm of CD£D25 cells cultured alone) x 100.

In sensitizing asssays CB@D25 and CD4CD25"" were pre-incubated during 16 hours on
coated Notch Ligand. Cells were also collected,hgdsand incubated alone or with Treg
cells and stimulated as described above. Some iexgrais were performed in the presence of
anti-TGFf or IgG control (2.5 pg/ml).

Real-time PCR

CD4'CD25 T cells were cultured for 3 hours in coated welith anti-CD3 (200ng/ml) and



Notch ligands (5ug/ml) or IgG control (5pg/ml). &btRNA was extacted with Trizol
(Invitrogen) and purified by chloroform extractioRNA was then reverse transcribed using
1mM oligodT and the Superscript™ HH Rnase H-reversascriptase (Invitrogen Life
technologies) according to the manufacturer’s utdions. Quantitative PCR was performed
in a LightCycler System (Roche diagnostics) using¥BR Green PCR kit from Roche
Diagnostics. The cDNA input for each population \wasmalized to obtain equivalent signals
with Splicing Factor 3A1 (SF3Al)sedas housekeeping gene. Primers used were:
S14: Forward: 5 GGCAGACCGAGATGAATCCTCA 3

Reverse: 5 CAGGTCCAGGGGTCTTGGTCC 3
TGF{3RII Forward: 5 CTGCAAGATACATGGCTCCA 3

Reverse: 5 CTCGATCTCTCAACACGTTGT 3
Surface and intracellular staining
For surface staining, the cells were harvestedhegdwice and resuspended in 1%FCS
buffer. The cells were stained with mAbs for CD4&¢man Coulter), TGBRII (R&D) as
per manufacturer’s instructions for 20 min at 4°Cells were then analyzed by flow
cytometry using FACScalibur™ and CellQuest™ softwé@Becton Dickinson, San Jose,
California, USA).
Immuno-blot analysis
CD4'CD25 T cells were stimulated with Notch Ligand duringl@ys. 1ng/ml of TGPB- was
also added during 30 min to induce Smad3 phospdutoy. Cells were collected, washed and
lysed with Tris HCL (20mM) 0,5 % SDS buffer in peese of DNase (benzonase), inhibitors
of phosphatase and protease. The samples werd&uwgedrfor 5min at 4°C at 15,000The
resulting supernatants were boiled for 3min anddroat 80°C or used immediately. Aliquots
of the supernatants were used for protein detetioimgmicro-bicinchoninic acid protein

assay; Pierce). The 3X Laemmli buffer witiPBR¥ and bromophenol blue was added, and



cell lysate proteins (3@/lane) were resolved by on precast polyacrylangels (gradient 4—
12% gels, Invitrogen). Proteins were then electtibd onto nitrocellulose filters with 0.45
pum pores, and the filters were blocked by incubafammnlh with 5% non fat milk powder in
TBS, 0.1% Tween20. The filters were incubated foral room temperature or overnight at
4°C with anti-Phospho Smad3 (Cell Signalling); amad3 of3-actin. Blots were washed
three times for 10min each, in TBS, 0.1% Tween2@ were then incubated for 1h with
peroxidase-labeled anti-mouse or anti- rabbit Idgot8 were developed by enhanced
chemiluminescence (EClfrom GE Healthcare) using a CCD camera (G:BOX,ggye)
Transient transfection and L uciferase assay.

Expression plasmids.The TGF-BRIlI promoter-luciferase constructs were described
previously,wtHES-1and dominant negative (DNJES-1were provided by R. Kageyama and
3-Galactosidase by I. Dusanter-Fourt (INSERM U 5Bdris). The DN HES-1 has three
amino acid mutations only in the basic region (DNiAding domain), so it cannot bind to the
DNA or interact with promoters but can dimerizem@ndogenous wild-type HES-1 to form a
non DNA-binding heterodimer complex.

Transfection procedureTransfections reporter assays were carried ousirwell tissue
culture dishes with the indicated plasmids by uding Lipofectamine plus reagent (Life
technologies) as indicated by the manufacturer. 2P€dlls were seeded the day prior to
transfection at a concentration that will give 568ffluency. Transfection was carried out 18
hours in serum free optiMEM, and cells were thetubated another 48 hours in complete
medium (RPMI, 10% HS, 5% FCS). For normalizationtrahsfection efficiency, pCMV-3
Gal plasmid diluted one-fourth was added as amnatecontrol.

Statistical analysis

Results were expressed as means * SE. Statisgo#ficance was determined by two-tailed

test with a significance level of 0.05, using Gratdt software (GraphPad, San Diego,CA).
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Figurelegends

Figure 1: Notch signalling is involved in Treg cell-mediated inhibition of anti-CD3-

stimulated CD4"CD25 T-cell proliferation

A, B) The indicated ratios of CD&D25 T cells and CDACD25"" T cells (Tred Tere ratio)
were cultured for 5 days in wells coated with &3 (1pg/ml) in the presence or absence
of inhibitor of y-secretase (GSI 10uM). (B) Percentages of inhibiti@re calculated from
(A) the raw data using the equation: 1- (mean cprooeculture wells divided by mean
cpm of CD4CD25 cells cultured alone) x 100. Data are shown asrtean + SEM of 3
replicates / samples pooled from 5 independentrerpats.

C) The indicated ratios of CD@D25 T cells and CDACD25 """ T cells (Tred/ Terr ratio)
were cultured for 5 days in wells coated with &ib3 (1pg/ml) in the presence of Notch
ligands (5 pg/ml) or IgG control at different ratios. Percerdgagof inhibition were
calculated from the raw data using the equationgmg&an cpm of co-culture wells divided
by mean cpm of CD€D25 cells cultured alone) x 100. The data represemtntiean +
SEM of 3 replicates/sample pooled from 5 indepehd@gperiments. * indicates P<0.05.

** indicates p<0.0Xtwo-tailed t test).

Figure 2: Notch signalling sensitizes effector T cellsto Treg cell-mediated suppression

A) CD4'CD25'T cells were cultured for 18 hours in wells coatéth anti-CD3 and Notch
ligands (5pug/ml) or 1gG control (5pg/ml). Then, fheeg cells were washed and incubated
for 5 days in wells coated with anti-CD3 in thegmece of CDACD25T cells (Terp at the
indicated ratios. One representative experimedtisfshown.

B, C) CD4'CD25T cells were cultured for 18 hours in wells coatéth anti-CD3 and Notch
ligands (5pg/ml) or IgG control (5pg/ml). Then, theells were washed and incubated for

5 days in wells coated with anti-CD3 in the absemrcpresence of Treg cells at a ratio 1:8.



The data are presented as (B)cpm or (C) inhibitibf-cell proliferation and are mean +
SEM of 3 replicates/samples pooled from 5 indepahéxperiments. * indicates P<0.05,

** indicates p<0.0Xtwo-tailed t test).

Figure 3: Notch suppressesthe proliferation of CD4°'CD25 T cellsthrough TGF-3

A) CD4'CD25T cells were cultured for 5 days in wells coatedhwanti-CD3 and Notch
ligands (5ug/ml) or IgG control (5pg/ml) in the peace of Treg cells at a ratio 1:16. Anti-
TGF{3 or isotype control (2.5 pg/ml) were added at thgibning of the co-culture. The
data represent the mean + SEM of 3 replicatesfesmpooled from 4 independent
experiments.

B) CD4'CD25T cells were purified using Miltenyi microbeadsrfrc®BMC and cultured for
3 hours in wells coated with anti-CD3 (200ng/mldaNotch ligands (5pug/ml) or IgG
control (5ug/ml) ) in the presence or absence bfbitor of y-secretase (GSI 10uM)..
Quantitative real-time PCR was performed to meatheetranscript levels of TGBRII.
Data are mean + SEM of 3 replicates/samples pdoted 4 independent experiments. *
indicates P<0.0%&wo-tailed t test).

C) Protein levels of TGBRII in CD4'CD25T cells stimulated with DL-1, DL-4 and Jagged-
1 as measured by flow cytometry. Thin line représesotype control, thick line anti-
TGF{3RIIl. Data are representative of 4 independent exjsans.

D) Mean of fluorescence of TGBRII in CD4'CD25T cells stimulated with DL-1, DL-4 and
Jagged-1 as in (C) and are mean = SEM of 4 indegrgrekperiments. * indicates P<0.05

(two-tailed t test).

Figure4: TGF-BRII function on effector T cells stimulated with Notch ligands



A) Western blot analysis was performed on GOB25T cells cultured for 48 hours in
wells coated with anti-CD3 (200 ng/ml) and Notcpahds (5pg/ml) in the presence of
TGF{ (5ng/ml). The whole cell lysate was analysed bynimoblot for pSmad3 ang-
actin was used as loading control. The experimexst iepeated twice with similar results.

B) Quantification of the data in (A) showing thetioaof pSmad3/actin in one
representative experiment of two performed on GIBR5T cells.

C) Equal numbers of PC12 cells were cotransfectétt W pg of TRRII promoter-
luciferase constructs, 1 pug of 3-galactosidasevatid50 ng of either pCI-HES-1 or pClI-
dnHES-1, or both, or empty vector. Cells (whold egtracts) were analyzed for luciferase
activity 48 hours later and data normalized for aBagtosidase activity. Data are

representative of three independent experiments.






