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Chapterr 5 

Summary y 
Thee type I IFN, IFN-a and IFN-fi are approved for the treatment of a variety of 
diseasess such as chronic viral infections, some types of cancer and the autoimmune 
diseasee multiple sclerosis (MS). Type I IFN have the potential to induce strong 
antivirall  effect, to enhance NK and CTL cytotoxicity, to promote IFN-y responses and 
too inhibit tumor growth. In MS, the proinflammatory cytokines IL-12 and IFN-y have 
beenn proposed to contribute to the pathogenesis of the disease. Although type I IFN 
aree thought to inhibit these proinflammatory mediators, the exact mechanism is poorly 
understood.. Since dendritic cells (DC) are recognized as the major producers of IL-
12p700 and may promote the development of IFN-y-producing Thl cells, we 
investigatedd the direct effect of type I IFN on DC cytokine production at different 
stagess of maturation. We demonstrate that type I IFN enhance IL-12p70 production by 
immaturee DC but inhibit IL-12p70 production by mature DC. Importantly, type I IFN 
stronglyy counteracted the IL-12-enhancing effect of IFN-y on DC irrespective of their 
maturationn status. Exposure of DC to type I IFN during maturation does not affect 
theirr mature phenotype or cytokine profile in response to subsequent CD40 ligand 
triggering.. The finding that type I IFN differentially modulate the IL-12-producing 
capacityy of DC depending on the activation status of the cells and their cross-
regulatoryy effect on IFN-y may reduce inflammatory processes and therefore be 
therapeuticallyy effective in MS. 

Introductio n n 
Typee I IFN, IFN-a and IFN-p are presently used for the treatment of several chronic 
virall  infections, some types of cancer and multiple sclerosis (MS) [1-3]. They play an 
essentiall  role in antiviral innate immunity, exhibit anti-proliferative effects [4] and 
havee been shown to mediate a variety of immunomodulatory effects such as 
upregulationn of MHC class I molecules and activation of NK and CTL cell functions 
[5].. Type I IFN may be beneficial in chronic viral infections and tumors because they 
exhibitt antiviral activity, enhance NK and CTL cytotoxicity, increase IFN-y (Thl) 
responsess and/or inhibit tumor growth [6-9]. However, the mechanism(s) of action of 
thesee agents in MS are poorly understood [10]. It has been proposed that MS is an 
autoimmunee disease in which IFN-y producing Thl cells are associated with 
aggravationn of symptoms [11]. In addition, EL-12 is thought to play a role in disease 
progression.. Therefore, inhibition of EL-12 production has been suggested to 
amelioratee the disease [12]. 

Thee cytokines DFN-y and IL-12 play an important role in the innate and adaptive 
immunee response. IL-12 is mainly produced by antigen-presenting cells (APC), 
includingg dendritic cells (DC), and can be induced by a variety of stimuli, such as 
bacteria,, viruses and CD40L expressed on activated T cells [13-15]. BL-12 promotes 
thee generation of Th 1 responses through the stimulation of EFN-y production by naive 
Thh cells [16]. The fact that IFN-y can strongly enhance EL-12 production by APC [17] 
indicatess the existence of a positive feedback circuit between these two cytokines. 
Bothh IL-12 and BFN-y enhance CTL and NK cytotoxicity. They can, however, be 
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harmfull  by augmenting acute, pathological inflammatory processes, if deregulated 
[18]. . 

DCC are highly specialized APC that recognize pathogens and activate innate 
immunityy by secreting inflammatory mediators but they are also crucial for the 
inductionn of acquired immune responses [19], Specific immune responses are initiated 
byy the activation of maturation of sentinel DC in the periphery and can be induced by 
pathogenss (viruses, bacteria) or their products (e.g. LPS). Alternatively, these DC can 
bee activated by tissue-derived factors (e.g. the combination of TNF-a and IL-lp) 
producedd in response to pathogens or by CD40L on activated Th cells [13,14,20,21]. 
Subsequently,, maturing DC migrate to the draining lymph nodes, where they interact 
withh naive Th cells and initiate primary immune responses [19]. The levels of IL-12 
thatt are secreted upon the interaction of CD40 on the mature DC with the induced 
CD40LL on activated naive Th cells strongly influences the outcome of the immune 
response. . 

Itt has been demonstrated that type I IFN are able to mimic IL-12 through the 
promotionn of IFN-y production by NK cells, CD8+ T cells as well as human CD4+ T 
cellss [22-25], Furthermore, type I IFN that are produced by DC upon viral infection 
promotee Thl type responses [14]. Alternatively, they have been shown to inhibit IL-12 
secretionn by human mature DC and consequently reduce the development of Thl cells 
[26]. . 

IL-122 has been implicated to play a role in the pathogenesis of MS and DC produce 
thiss cytokine at different stages of maturation. Therefore, we questioned whether type I 
IFNN affect the secretion of IL-12p70 by immature DC, that have a strong inflammatory 
functionn in the periphery, and by mature DC, that have a crucial Th-polarizing 
functionn in the lymph nodes. In addition, we studied the IL-12-producing capacity of 
DCC that were exposed to type I IFN during maturation. 

Inn the present study we show that type I IFN increase IL-12 production by immature 
DCC but inhibit IL-12 production by mature DC. In addition, the presence of type I IFN 
duringg DC maturation does not affect the IL-12-producing capacity of these cells upon 
subsequentt CD40L stimulation. Interestingly, type I IFN strongly counteract the IL-
12-enhancingg effect of IFN-y regardless of the maturation status of the DC. These 
inhibitoryy activities of type I IFN on DC may reduce immunopathology in MS. 

Results s 
TypeType I IFN enhance IL-12p70 production by immature DC 
Sincee immature DC reside in peripheral tissues, the site at which type I IFN are 
appliedd subcutaneous for treatment [27], we examined the effects of type I IFN on the 
capacityy of immature DC to produce IL-12p70. To this aim, we stimulated immature 
DCC with LPS or CD40L-transfected cells in the presence of increasing concentrations 
off  type I IFN. The presence of either IFN-a or IFN-p during LPS stimulation of 
immaturee DC dose-dependently enhanced IL-12p70 production (Fig. 1A). The level of 
IL-12p700 production was approximately seven fold increased in the presence of the 
highestt dose of IFN-a (p<0.01) and about four fold increased in the presence of the 
highestt dose of IFN-p (p<0.01). Similar effects were observed when immature DC 
weree stimulated with CD40L-transfected cells in the additional presence of type I IFN 
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(Fig.. IB). The level of IL-12p70 production increased approximately three fold in the 
presencee of either IFN-a or IFN-P (p<0.01). Type I IFN enhanced the production of 
thee inflammatory cytokine TNF-oc to a similar extent but they did not affect the 
productionn of IL-6 by immature DC (data not shown). 
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Figuree 1. Type I IFN enhance IL-12p70 production by immature DC. Immature DC were stimulated 
withh (A) LPS or (B) CD40L-transfected J558 cells in the absence or presence of indicated 
concentrationss of either IFN-a (left side panels) or IFN-P (right side panels). IL-12p70 concentration 
inn 24h supernatants was determined by ELISA. Results, expressed as mean  SD of triplicate cultures, 
aree representative of three independent experiments. Data were analyzed for statistical significance 
usingg ANOVA followed by Dunnett's multiple comparisons test. *, p < 0.05; ** , p < 0.01; *** , p < 
0.001. . 

TypeType I IFN counteract the IL-12-enhancing effect of IFN-yon immature DC during 
stimulation stimulation 
Thee presence of IFN-y during LPS or CD40L activation of DC has been described to 
furtherr enhance the levels of IL-12p70 production [17]. Therefore, we investigated 
whetherr IFN-y would synergize with type I IFN to enhance the IL-12p70 production 
byy immature DC. Surprisingly, in contrast to their enhancing effect on LPS- and 
CD40L-stimulatedd DC, both IFN-a as well as IFN-P interfered with the enhancing 
effectt of IFN-y on LPS- and CD40L-induced IL-12p70 production by immature DC 
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(Fig.. 2). The production of IL-12p70 was significantly reduced at the highest dose of 
typee I IFN (p<0.01) and decreased with approximately 33% when DC were stimulated 
withh LPS in the presence of IFN-y and approximately 50% when DC were stimulated 
withh CD40L in the presence of IFN-y. 
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Figuree 2. Type I IFN counteract the IL-12p70-enhancing effect of IFN-y on immature DC. DC were 
stimulatedd with (A) LPS or (B) CD40L-transfected J558 cells in the presence of IFN-y (103U/ml) and 
inn the absence or presence of indicated concentrations of either IFN-a (left side panels) or IFN-p (right 
sidee panels). IL-12p70 concentration in 24h supernatants was determined by ELISA. Results, 
expressedd as mean  SD of triplicate cultures, are representative of three independent experiments. 
Dataa were analyzed for statistical significance using ANOVA followed by Dunnett's multiple 
comparisonss test. *, p<0.05; ** , p < 0.01; *** , p < 0.001. 

ExposureExposure of maturing DC to type I IFN does not affect their capacity to acquire a 
maturemature phenotype or to produce IL-12p70 upon subsequent CD40L-dependent 
activation activation 
Uponn activation in the periphery, DC will migrate to the draining lymph nodes while 
undergoingundergoing maturation [19]. This process of DC maturation involves the induction of 
CD833 expression and upregulation of co-stimulatory molecules, such as CD86. We 
questionedd whether the presence of type I IFN during maturation of DC influenced the 
acquisitionn of a mature phenotype. Therefore, DC were induced to mature by LPS 
eitherr in the absence or presence of type I IFN. Type I IFN did not influence the 
capacityy of DC to mature into effector DC as determined by the upregulation of CD83 
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orr CD86 expression when compared with control DC (Fig. 3A). Moreover, in contrast 
too the direct effects observed on immature DC, type IIFN did not significantly affect 
thee ability of maturing DC to produce IL-12p70 or TNF-a upon subsequent 
stimulationn with CD40L-transfected cells (Fig. 3B). 
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Figuree 3. Exposure of DC to type I IFN during maturation does not affect their acquisition of a mature 
phenotypee or cytokine production in response to subsequent CD40L-dependent activation. DC were 
inducedd to mature with LPS in the absence or presence of either IFN-a or fFN-fS. After 48h, 
differentlyy matured DC were harvested and washed to remove residual factors and (A) the expression 
off  CD86 and CD83 were determined by FACS analysis. Results are representative of three 
independentt experiments. Dotted line indicates irrelevant control mAb. (B) Differently matured DC 
weree stimulated with CD40L-transfected J558 cells. Results are expressed as the mean percentage IL-
12p700 and TNF-a concentration of triplicate cultures in 24h supernatants of three independent 
experiments.. LPS plus type I IFN matured DC are compared to LPS matured DC (100%  SD). Data 
weree analyzed for statistical significance using ANOVA followed by Dunnett's multiple comparisons 
test.. *, p < 0.05; ** , p < 0.01; *** , p < 0.001. 
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TypeType I IFN inhibit the IL-12-enhancing effect of IFN-y on maturing DC 
Sincee type I IFN interfered with the IFN-y-induced increase in IL-12p70 production by 
immaturee DC, we next examined whether the presence of IFN-y during CD40L 
stimulationn of type I IFN-matured DC would affect their IL-12p70 production. Indeed, 
DCC matured in the presence of type I IFN showed reduced IL-12p70 production, 
comparedd to control DC, when IFN-y was present during their subsequent CD40L 
stimulationn (Fig. 4). Presence of IFN-a or IFN-|3 during DC maturation resulted in a 
significantt inhibition of IL-12 production by 50% and 36%, respectively (p<0.01). In 
contrast,, type I IFN did not significantly influence the ability of maturing DC to 
producee TNF-rx upon subsequent stimulation with CD40L-transfected cells in the 
presencee of IFN-y when compared with control DC (Fig. 4), suggesting a selective role 
forr type I IFN in the regulation of DC cytokine production. 
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Figuree 4. Exposure of DC to type I IFN during maturation reduces their ability to produce IL-12p70 in 
responsee to subsequent CD40L plus IFN-y-dependent activation. DC were induced to mature with LPS 
inn the absence or presence of either IFN-a or IFN-p\ After 48h, cells were harvested, washed and 
stimulatedd with CD40L-transfected J558 cells in the presence of IFN-y (103 U/ml). Results are 
expressedd as described in Fig. 3. 

TypeType I IFN inhibit CD40L-induced IL-12p70 production by mature DC and 
counteractcounteract the priming effect of IFN-y 
Ass it has previously been demonstrated that IFN-P reduced the CD40L-induced IL-
12p400 production by mature DC [28], we examined whether bioactive IL-12p70 
productionn by LPS-matured DC stimulated with CD40L-transfected cells in the 
presencee of either IFN-a or EFN-fj would be affected. Mature DC significantly reduced 
theirr capacity to produce IL-12p70 upon subsequent CD40L stimulation in the 
presencee of type I IFN (inhibition approximately 40%; p<0.01; Fig. 5A). Levels of IL-
12p700 were even more profoundly inhibited by type I IFN when IFN-y was present 
duringg CD40L stimulation of mature DC (inhibition approximately 82%; p<0 OF Fig 
5B). . 
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Discussion n 
Inn the present study we demonstrate that the effect of type IIFN on the production of 
thee immunoregulatory cytokine IL-12p70 by DC is strongly dependent on the 
maturationn stage of the cells. Importantly, irrespective of the DC maturation stage, we 
showw that the enhancing effect of IFN-y on IL-12 production by DC is strongly 
counteractedd by type I IFN. 

Typee I IFN enhanced IL-12p70 production by immature DC stimulated with LPS or 
CD40L.. This is in line with previous reports that showed an additive effect of type I 
IFNN on SAC-induced IL-12p70 secretion by either monocytes or PBMC [29,30]. Our 
dataa suggest that type I IFN treatment may affect the production of inflammatory 
mediatorss by sentinel DC located at the site of injection. Indeed, in vivo administration 
off  type I IFN to patients with MS transiently increases the number of IFN-y-secreting 
cellss [31]. Therefore, it is tempting to speculate that the temporal increase in IFN-y-
producingg cells in treated patients may be due to the enhanced IL-12p70 production by 
immaturee DC upon type I IFN treatment. 
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Figuree 5. Type I IFN inhibit IL-12p70 production by mature DC. DC matured for 48h with LPS were 
harvested,, washed to remove residual factors and stimulated with CD40L-transfected cells in the 
presencee or absence of IFN-y and either IFN-a or IFN-p\ IL-12p70 concentration in 24h supernatants 
wass determined by ELISA. Results, expressed as the mean + SD of triplicate cultures, are 
representativee of three experiments. Data were analyzed for statistical significance using ANOVA 
followedd by Dunnett's multiple comparisons test. *, p < 0.05; ** , p < 0.01; *** , p < 0.001. 

Furthermore,, we demonstrate that the presence of type I IFN during the induction of 
maturationn of DC did not affect their ability to upregulate maturation-associated 
markerss such as CD83 and CD86. Our data appear to be in contrast with other studies 
[32]]  that showed that type I IFN inhibit DC maturation, which may be explained by 
differencess in culture systems since their DC were exposed to type I IFN during 
generationn and not maturation. In addition, the presence of type I IFN during DC 
maturationn does not influence the subsequent CD40L-induced IL-12p70 and TNF-cc 
productionn by these cells. This indicates that the capacity of mature DC to secrete IL-
122 upon subsequent interaction with naive Th cells is not affected by the presence of 
typee I IFN at the time of induction of DC maturation. Indeed, priming of naive Th cells 
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withh DC exposed to type I IFN during maturation induced a balance between Thl and 
Th22 cells similar to the response induced by LPS-matured DC (data not shown). 

Inn contrast to their effects on immature DC, type I IFN directly inhibit CD40L-
inducedd IL-12p70 production by mature DC. These data extent earlier observations on 
thee inhibitory effect of type I IFN on IL-12p40 production by mature DC [28] and 
suggestss that the expression of the bioactive EL-12p70 protein and the IL-12p40 
subunitt is not differentially regulated by type I IFN, in contrast to other mediators such 
ass IL-4 and PGE2 [33,34], that have been demonstrated to differentially affect the two 
subunitss of IL-12. The finding that type I IFN inhibit mature DC-derived IL-12p70, 
thee biologically active form that can trigger immune responses, may explain the 
reducedd development of Thl-producing cells observed by others [28]. 

Wee demonstrate that type I IFN interfered with the enhancing effect of IFN-y on the 
inductionn of IL-12p70 by DC, independent of the maturation stage of the cells. 
Althoughh IFN-y and type I DFN share a number of properties and have similar effects 
onn various cell types, including macrophages and NK cells as well as Th cells, type I 
IFNN were shown to interfere with the IFN-y-regulated expression of MHC molecules, 
mannosee receptors, release of H202, and killing of tumor cells [35-37]. Here we show 
thatt type I IFN- and IFN-y-mediated signaling pathways are also cross-regulated in 
DC.. As DC matured in the presence of type I IFN showed reduced responsiveness to 
IFN-y-mediatedd signals we hypothesized that type I IFNs may affect the expression of 
IFN-yRR (CD 119) on DC. Indeed, we found reduced levels of IFN-yR expression on 
DCC that were exposed to type I IFN during maturation compared to control DC (data 
nott shown). However, immature DC and mature DC also showed reduced 
responsivenesss to rFN-y-mediated signals upon direct exposure to type I IFN while 
IFN-yRR expression on these cells was not affected, suggesting other possible 
mechanism(s)) underlying the inhibitory effects of type I IFN on IFN-y. 

Itt has been reported that the signaling routes of both IFN-a/p and IFN-y partially 
overlapp [38]. Both types of IFNs activate intracellular protein tyrosine kinase of the 
Jakk family, leading to the phosphorylation and activation of Stat transcription factors. 
Thee Statl protein is required for signaling from both type I and type n IFN [38]. It is 
temptingg to speculate mat the observed antagonistic effect in our DC may involve 
competitionn for transcription factors shared by both cytokines. Alternatively, it could 
bee hypothesized that type I IFN induce an alteration in the phosphorylation status of 
Statll  that may affect its association with other transcription factors and/or its 
transcriptionall  activity. 

Typee I IFN treatment of MS reduces the number of relapses and delays disease 
progression,, but the actual mechanism of action of these agents has been elusive thus 
farr [10]. It is well established that IFN-y provokes disease activity [39] and that 
relapsess of MS are associated wkh increases in IFN-y-secreting cells [11]. Moreover, 
IL-122 may be associated with disease activity in MS and therefore, inhibition of these 
inflammatoryy cytokines could be beneficial [12]. Indeed, it has been demonstrated that 
neutralizationn of IL-12 prevented the development of EAE whereas addition of IL-12 
increasedd severity of the disease [40]. 

Typee I IFN have been demonstrated to induce IL-10 production by T cells in vitro 
[26]]  and enhanced levels of EL-10 have been shown in vivo after treatment with type I 

85 5 



Chapterr 5 

IFNN in MS patients [41]. Since IL-10 negatively regulates EL-12 production [42] this 
mayy be a mechanism of type I IFN to reduce pathology of MS. However, studies with 
eitherr mature DC or monocytes suggested that the type I IFN-mediated inhibition of 
IL-122 production was independent of EL-10 [26,43] as the use of anti-EL-10 antibodies 
didd not prevent the inhibition of IL-12. In our system the production of IL-10 by 
maturee DC was not detectable neither could secretion of IL-10 be induced upon 
exposuree to type I IFN (data not shown), suggesting that IL-10 is not involved in the 
typee I IFN-mediated suppression of BL-12. 

Ourr data imply that type I EFN provide a negative feedback mechanism to prevent 
sustainedd IL-12 production by immature tissue-type DC when locally produced IFN-y 
levelss by bystander cells increases. Moreover, the reduced ability of mature DC to 
respondd to EFN-y-mediated signals suggests that the outcome of the Th response 
inducedd by mature DC upon interaction with naive T cells strongly depends on the 
ratioratio of type I and type II IFN present during priming. Therefore, inhibition of the 
positivee feedback loop between EL-12 and IFN-y by using type I IFN may be very 
beneficiall  for the course of die disease in MS patients. 

Inn conclusion, this study demonstrates that type I IFN inhibit the DL-12-producing 
capacityy of DC depending on the maturation status of the cells and negatively regulate 
mee Thl cytokine EFN-y, which may limit immunopathology in MS. 

Material ss and Methods 
Cytokines,Cytokines, Ags, and reagents 
Recombinantt human (rh)GM-CSF (specific activity (SA) l.llxlO 7 U/mg) and rhIFN-P 
(Betaseron)) were a gift of Schering-Plough (Uden, The Netherlands). rhDFN-a (2b) 
(SAA 3xl08 U/mg) was obtained from Preprotech (Heerhugowaard, the Netherlands). 
rhIL-44 (SA lxlO8 U/mg) was obtained from Pharma Biotechnologie Hannover 
(Hannover,, Germany). rhEFN-y (SA 8xl07 U/mg) was a gift of Dr. P. H. van der 
Meidee (Biomedical Primate Research Center, Rijswijk, The Netherlands). 
Superantigenn Staphylococcus aureus enterotoxin B (SEB) was obtained from Sigma 
(St.. Louis, MA). LPS was obtained from Difco (Detroit, MI). 

InIn vitro generation of dendritic cells from peripheral blood monocytes 
Venouss blood from healthy donors was collected by venipuncture in sodium-heparin 
containingg tubes (VT100H; Venoject, Terumo Europe, Leuven, Belgium). PBMC 
weree isolated by density centrifugation with Lymphoprep (Nycomed, Torshov, 
Norway).. Subsequently, PBMC were centrifuged on a Percoll (Pharmacia, Uppsala, 
Sweden)) gradient consisting of three density layers (1.076, 1.059 and 1.045 g/ml). The 
lightlight density fraction floating on the middle layer, which contained predominantly 
monocytes,, was seeded in 24-weii culture plates (Costar, Cambridge, MA) at a density 
off  5xl05 cells/well. Nonadherent cells were removed after 1 hour of incubation at 37°C 
andd adherent cells were cultured in Iscove's modified Dulbecco's medium (Life 
Technologies,, Paisley, U.K.) containing gentamycin (86 |0.g/ml; Duchefa, Haarlem, 
Thee Netherlands), 1% FCS (Hyclone, Logan, UT) supplemented with GM-CSF (500 
U/ml)) and EL-4 (250 U/ml) to obtain DC as described previously [21]. At day 3, the 
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media,, including the supplements, were refreshed. At day 6, CDla*CD14~ immature 
DCC were obtained. 

ActivationActivation of immature DC in the presence of type I IFN 
Att day 6, immature CDla+ DC (2xl04 cells/well) were stimulated in 96-well flat-
bottomm culture plates (Costar) in Iscove's modified Dulbecco's medium containing 
10%% FCS in a final volume of 200 pi. The following stimuli were used: LPS (250 
ng/ml)) and CD40L-transfected J558 cells (a gift of Dr. P. Lane, University of 
Birmingham,, Binriingham, U.K.; 2 x 104 cells/well). Stimulation was performed in the 
absencee or presence of IFN-y and either IFN-a or IFN-(5 (103 U/ml, unless stated 
otherwise).. Supernatants were harvested after 24 h and stored at -20°C until 
determinationn of cytokines. 

InductionInduction of maturation of DC in the presence of type I IFN and their subsequent 
activationactivation for cytokine production 
Att day 6, CDla+ DC were induced to mature with LPS in the absence or presence of 
eitherr IFN-a or IFN-|5 (103 U/ml, unless stated otherwise). After 2 days, the cells were 
harvested,, washed thoroughly, counted and the viability was determined. A difference 
inn viability between type I IFN-treated and untreated DC was not observed in any of 
thee experiments. DC (2xl04cells/200uJ) were stimulated with CD40L-transfected J558 
cellss (2 x 104 cells/well) in the absence or presence of IFN-y (103 U/ml). Supernatants 
weree harvested after 24 h and stored at -20°C until determination of cytokines. 

InductionInduction of cytokine secretion by mature DC in the presence of type 1 IFN 
Att day 8, LPS- matured DC were harvested, washed extensively and 2 x 104 cells/well 
weree stimulated with CD40L-transfected J558 cells (2 x 104 cells/well) in the absence 
orr in the presence of IFN-y and either IFN-a or IPN-p*  (103 U/ml, unless stated 
otherwise).. Supernatants were harvested after 24h and stored at -20°C until 
determinationn of cytokines. 

CytokineCytokine measurements 
Measurementss of IL-12p70 and IL-10 levels in culture supernatants were performed 
byy a specific solid-phase sandwich ELISA as described previously [17]. Measurements 
off  TNF-a levels were performed by ELISA using pairs of specific mAbs and 
recombinantt cytokine standards obtained from BioSource International (Camarillo, 
CA).. The limits of detection of these ELISA are as follows: IL-10, 25 pg/ml; IL-
12p70,, 3 pg/ml; and TNF-a, 20 pg/ml. 

AnalysisAnalysis of expression of cell surface molecules by flow cytometry 
Thee mouse anti-human mAbs against the following molecules were used: CD 14 and 
CD866 (BD Pharmingen, San Jose, CA), CD83 (HB15; Immunotech, Maseille, France), 
CDD 119 (IFN-yR alpha-chain; Instruchemie, Hilversum, the Netherlands), followed by 
FTTC-conjugatedd goat anti-mouse mAb (Jackson hnmunoresearch Laboratories, West 
Grove,, PA). 
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StatisticalStatistical analysis 
Dataa were analyzed for statistical significance (In Stat, version 2.02, Graph-Pad, San 
diego,, CA) using ANOVA followed by Dunnett's multiple comparisons test. *, p < 
0.05;; ** , p < 0.01; *** , p < 0.001. 
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