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The past years of pDC research have demonstrated an important role of pDCs during the 
course of viral infection, but also during neoplastic and autoimmune disorders (1). The 
key role of pDCs relies on their ability 1) to recognize pathogen genomes through high 
expression levels of TLR7 and TLR9, 2) to respond by secreting high levels of type I 

IFNs and other pro-inflammatory cytokines such as TNF- and IL-6, and 3) to exert 

cytotoxic activity towards tumor and infected cells. Their capacity to respond to TLR7 
and TLR9 ligands has been exploited by including ligands for these receptors as vaccine 
adjuvants for the treatment of infections and malignant tumors. Because of their potential 
to improve immunotherapies, a better understanding of pDC development and of the 
mechanisms that regulate their effector function will help both to optimize the existing 
and develop new therapeutic strategies.  
 

1. The Regulation of pDC development 

One challenge of the past years within pDC research has been to track the generation of 
pDCs from early and late hematopoietic cell precursors. For this, transcriptional profiling 
has been instrumental for identifying the crucial transcription factors that determine pDC 
commitment (2,3). 
Among these transcription factors, the ETS transcription factor Spi-B was identified to 
promote the development of pDCs (4-6). Its function has been mainly attributed to its 
ability to promote E2-2 transcriptional activity that is required for pDC development (6,7). 
Furthermore, the study presented in chapter 2 reveals that Spi-B supports pDC 
development by inducing the expression of the anti-apoptotic gene Bcl2-A1. Bcl2-A1 is a 
member of the anti-apoptotic subclass of the Bcl2 family (8). Specifically, Bcl2-A1 exerts 
its anti-apoptotic function by controlling cytochrome c release from mitochondria in the 
course of apoptosis events, possibly by counteracting the activity of Bid, Bax and/or Bad 
pro-apoptotic molecules (8). Our study suggests that, by controlling Bcl2-A1 gene 
transcription, Spi-B exerts its role in pDC development by promoting cell survival.  
Whether and how Spi-B cooperates with other transcription factors that control Bcl2-A1 
gene expression during pDC generation still needs to be elucidated. Bcl2-A1 is also a 
target of PU.1, the highly homologous ETS family member of Spi-B (9). Considering that 
Spi-B and PU.1 bind to the same DNA region, these two transcription factors could 
competitively bind the Bcl2-A1 gene promoter region (5). However, PU.1 being 
preferentially expressed in cDC and not pDCs (10) suggests that Spi-B/PU.1 competition 
for Bcl2-A1 transcription is unlikely to happen in pDCs.  
Spi-B cooperates with NF-kB, a transcription factor that modulates Bcl2-A1 expression in 
T cells, B cells and non-immune cells (11). Also in pDCs, Spi-B was recently shown to 

synergize with NF-kB p65 to activate type I IFN, IL12p40 and TNF- promoters (12). In 

addition, recent studies from Karrich et al. indicate that by interacting with the NF-kB 
subunit p65, Spi-B also promotes the transcription of Bcl2-A1 gene, and possibly other 
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genes such as CD40, IFN- and TNF- (Karrich et al., Department of Cell Biology, 

AMC, personal communication). Of note, Spi-B also interacts through its ETS domain 
with IRF-7 to regulate TLR7- and TLR9-mediated type I IFN production in pDCs (12).  

In addition to type I IFNs, IL12p40 and TNF-, also the levels of the surface receptors 

such as Ly49Q, BST2, Siglec-H, CCR9 and CD200 are reduced in pDCs when Spi-B 
levels are knocked out in mice (12). Overall, this indicates that Spi-B not only controls 
pDC development, but exerts a pleiotropic role by regulating also pDC function.  
Interestingly, studies on T lineage development have shown that Spi-B inhibits the 
expression of the early growth response (EGR)-2 and EGR-3 transcription factor, thereby 

preventing thymocytes to further progress through the -selection checkpoint (13). 

Whether Spi-B controls pDC development also by regulating the expression of the EGR 
transcription factors is to date unknown and needs to be investigated. Interestingly, EGR 
proteins modulate the expression of Id proteins, which are known to regulate pDC 
development (14). Specifically, EGR-1 enhances the expression of Id3 that is required 
during T lineage commitment (13,15). Furthermore, Id2 and Id4 are directly targeted by 
NAB2/EGR in neuronal (NAB2/EGR-1) and vascular endothelial cells (EGR-1) (16,17). 
It would be interesting to assess whether selective knock-down of the EGR proteins in 
hematopoietic cell precursors disturbs the generation of pDCs, and to unravel whether 
EGR transcription factors are also part of the Spi-B, E2-2 and Id protein transcriptional 
network that regulates pDC development. In that regard, studies with the available EGR 
knock-out mice, in combination with shRNA knockdowns in human hematopoietic cell 
precursors, would provide useful information.   
 

2. TRAIL and pDCs 

pDCs play a critical role in orchestrating the immune responses during infections and 
tumors as they constitute one of the earlier responders to pathogenic insults due to their 
expression of TLR7 and TLR9 receptors. Considerable attention has been given to the 
mechanism by which pDCs link innate and adaptive immunity, such as their ability to 
produce high levels of type I IFNs and to present antigen to cytotoxic CD8+ T cells (18). 
We and others showed that pDCs exert direct innate immune functions by contributing to 
viral and tumor cell clearance through cytotoxicity, mainly due to the expression of the 
apoptosis-inducing molecule TNF-related apoptosis-inducing ligand (TRAIL) (19,20).   
pDCs exposed to HIV-1 infection are able to kill target CD4+ infected T cells via TRAIL 
(20-22). Further indication for the role of TRAIL-mediated pDC cytotoxicity derives from 
studies in HIV-1 human patients. The percentage of TRAIL+ pDCs positively correlates 
with the patient viral load, and inversely correlates with CD4+ infected T cells. In 
addition, cART-treated patients show, together with decrease in HIV-1 viral load, a 
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reduced percentage of TRAIL-expressing pDCs which is accompanied by increased CD4+ 
T cell count (22). 
In addition to their anti-viral activity, pDCs have also been suggested to exert an anti-
tumor response by inducing TRAIL-mediated tumor cell death (19,20,22-24), a feature 
that is currently exploited for therapies, i.e. by using the TLR7 or TLR9 agonists 
imidazoquinolines and CpG as adjuvants. One clear example is represented by the 
treatment of superficial basal cell carcinoma (BCC) with topical Imiquimod, which leads 
to complete histological clearance of the treated tumors in almost 80% of the patients 
(25). Interestingly, Imiquimod treatment actively recruits pDCs to cancer skin lesions 
such as BCC, where they exert direct TRAIL-mediated cytotoxicity (20,26). This event is 
possibly mediated by the chemokine CCL20 and/or CCL2 secreted by dermal or tumor 
cells present at the site of the tumor lesion (23,26,27). Infiltrates of pDCs have been found 
in numerous tumors such as tumors of head and neck, ovarian and breast cancers (28-30). 
It would be interesting to assess whether also in these tumors pDCs are able to actively 
mediate anti-tumor responses by inducing TRAIL-mediated apoptosis.  
Other apoptosis-inducing molecules have not been found to contribute to pDCs 
cytotoxicity. For instance, the addition of blocking FAS antibodies during culture of 
activated pDCs with CD4+ T cells from HIV-1 viremic patients did not impair the 
cytotoxic capacity of pDCs (22). Granzyme B, which is produced by pDCs upon IL-3 and 
IL-10 stimulation but suppressed upon TLR stimulation, mainly reduces T cell 
proliferation in a perforin-independent manner, rather than promoting cell death (31,32). 
 

2.1. NAB2, a new player in TRAIL transcriptional control in pDCs 

Like in most immune cells, TRAIL expression is not detected in resting pDCs, but it is 
upregulated upon extracellular stimulations. TLR and type I IFN-R stimulations induce 
TRAIL expression on pDCs. Although few reports indicate that TRAIL surface 
expression is correlated with relocation of preformed TRAIL from intracellular 
compartments to the cellular surface upon viral stimulation (33,34), numerous studies 
suggest that TRAIL expression on pDCs is mainly dependent on de novo protein synthesis 
that follows TRAIL gene transcription (19,35). 
In chapter 3 and chapter 5 we have shown that the NGFI-A binding protein 2 (NAB2) 
and EGR transcriptional regulators mediate TRAIL induction upon TLR stimulation in 
pDCs. NAB2 regulation of TRAIL occurs exclusively downstream of TLR stimulation 
and it is independent of type I IFN receptor (IFN-R) signaling (Fig. 1). A previous study 
has proposed that STAT-1 phosphorylation in activated pDCs is the principal inducer of 
TRAIL expression and of other TLR dependent genes such as MXA and CXCL10 (35). 
Interestingly, similar to NAB2, also STAT-1 phosphorylation is selectively induced in 
pDCs upon TLR stimulation in a PI3K-dependent manner, and occurs within two hours 
after TLR triggering (35). Whether these two transcription factors NAB2 and STAT-1 



Discussion 

135 

 7 

synergize, compete, or independently promote TRAIL expression in pDCs has not been 
investigated yet. However, based on the observation that the canonical DNA binding sites 
of STAT-1 and EGRs on TRAIL are not located in the same clusters, there is to date no 
indication that STAT-1 and NAB2/EGRs compete for binding to the TRAIL promoter 
region.  
Interestingly, the promoter region of the human TRAIL gene also contains interferon-
stimulated response element (ISRE) for binding of the IRF transcription factors. Previous 
studies have assessed the capacity of IRF-7 and IRF-3 to induce TRAIL expression. 
Studies with luciferase reporter assays of the TRAIL promoter have demonstrated that 
constitutively expressed IRF-7 (the prime mediator of type I IFN production in pDCs) is 
unable to bind to the TRAIL promoter in NK cells that were stimulated with type I IFN. 
Conversely, in the same experimental setting, the phosphorylated and therefore activated 
IRF-3 was found to bind to the TRAIL promoter and to activate its transcription (36). 
Whether TRAIL is also regulated through IRF-3 in pDCs should be further investigated. 
In addition, the TRAIL promoter region contains putative binding sites for other 
transcription factors: NF-kB, Sp1, FOXO3s, p53 and NFAT. These transcription factors 
are implicated in the regulation of TRAIL expression in other cell types, but their role in 
pDCs has not yet been investigated (37,38). Considering the cell specificity of 
transcriptional factors that regulate TRAIL expression, it would be interesting to 
investigate whether and how these other transcription factors are involved in the 
regulation of TRAIL also in pDCs. As of yet, based on our results shown in chapter 3 and 
on additional observations (35), it can be ruled out that NF-kB controls TRAIL in pDCs.  
 

2.2. NAB2 and EGRs, opposite roles within and between immune cells 

While STAT-1-mediated regulation of TRAIL has been dissected only in pDCs, the 
studies we present in chapter 4 and chapter 5 show that NAB2 controls TRAIL 
expression also in NK cells. Strikingly, we found that regulation of TRAIL by NAB2 is 
highly cell context dependent. In adaptive immune CD8+ T cells NAB2 inhibits TRAIL 
expression rather than enhancing it as in pDCs and NK cells (39). As we have extensively 
discussed in chapter 5, the origin of this divergence can possibly be attributed to the 
expression levels of NAB2 and the role of EGR target transcription factors, which are 
pivotal to determine TRAIL expression. It would be interesting to assess whether these 
parameters are also fundamental for the expression of other NAB2 and EGR target genes.  
 

2.3. The two‐steps gene transcription control model: lesson from pDCs 

Overall, from our studies on pDCs it emerged that TRAIL expression in pDCs occurs via 
two independent signaling pathways, i.e. mediated by TLR-PI3K/NAB2 and IFN-R (Fig. 
1). We like to define this process as two-step induction, to emphasize that TRAIL 
induction in pDCs can occur via two signaling pathways, independent from each other but 
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which together orchestrate the optimal expression of TRAIL. Taking the high apoptotic 
potential of TRAIL into account, this mechanism allows for tightly controlled TRAIL 
expression, that ensures fast and optimal expression levels of TRAIL in pDCs required for 
rapid killing of infected and tumor cells. 
The two-step gene induction in pDCs is not unique to TRAIL. It has previously been 
shown that type I IFN production is controlled in the same manner, possibly to prevent 
aberrant type I IFN-mediated immune responses (40,41). Sustained overexpression of type 
I IFN, in fact, drives the development of autoimmune diseases such as psoriasis, systemic 
lupus erythematous (SLE) or rheumatoid arthritis (RA) (42), demonstrating the pivotal 
role of control mechanisms to prevent pDC-mediated unwanted immune responses.  
 

 
Figure  1.  Two‐step model  of  TRAIL  induction  in  stimulated  pDCs.  TRAIL  expression  in  pDCs  is 
induced  by  two  independent  signaling  pathways.  TLR7  and  TLR9  engagement  in  pDCs  leads  to 
TRAIL induction in pDCs through the PI3K/NAB2‐mediated pathway. Furthermore, type I IFN, which 
is produced by pDCs also upon TLR engagement, is able to induce the expression of TRAIL in pDCs. 
This latter pathway is independent on NAB2. Importantly, TLR‐ and IFN‐R‐mediated pathways can 
independently  induce TRAIL  in pDCs  (adapted  from: Eur  J  Immunol 2012; 42: 2822–2823,  In  this 
issue). 
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Regulation of gene transcription is one of the mechanisms of control that pDCs developed 
to keep their functionality in check. Another control mechanism is represented by the 
regulation of TLR turnover between the endoplasmic reticulum (ER) and the endosome 
compartments to reduce the potential of pDCs to respond to self-DNA and generate 
unwanted autoimmune responses. In fact, in resting pDCs TLR7 and TLR9 are located in 
the (ER) and are directed to the endosomal and lysosomal compartments only upon 
ligand-induced cell activation (43). Additional control mechanisms include the surface 
receptors C-type lectin BDCA-2 and the immunoglobulin-like transcript 7 (ILT-7). Both 

receptors are associated with the -chain of the Fc receptor for IgE and suppress the ability 

of pDCs to produce type I IFNs in response to TLR ligands (44-46). Because TRAIL 
expression is induced downstream of both TLR and IFN-R signaling, it is tempting to 
speculate that alterations in TLR trafficking and BDCA-2 or ILT-7 receptor signaling also 
affect TRAIL expression in pDCs. It would be interesting to assess whether deregulated 
TLR trafficking or impaired BDCA-2 and ILT-7 function would result in enhanced 
TRAIL expression. This information would help to define whether TRAIL expression and 
TRAIL-mediated cytotoxicity by pDCs also plays a role in the progression of autoimmune 
diseases.  
The ability to produce TRAIL through two different routes should allow pDCs to exert 
TRAIL-mediated cytotoxicity even when one of the two pathways is blocked. This 
acquires importance if seen in the light of viral immune evasion during infection. It has 
been reported that several viruses evade immune responses by selectively inhibiting type I 
IFN production in pDCs by blocking IRF-7 activity (47). Viral proteins that mimic IRF-7, 
inhibit its function through physical interaction, or promote its degradation, are used by 
numerous viruses such as herpesviruses (i.e. Kaposi’s sarcoma associated herpesvirus 8 
(KSHV/HHV-8) and Epstein-Barr virus (EBV/HHV4)) and Rotaviruses (47,48). 
Furthermore, viruses such as vaccinia (VACV) have developed scavenger soluble type I 
IFN-R proteins, which prevent type I IFN to bind to its natural IFN-R on cells such as 
pDCs (49). Therefore, upon infection with these viruses, pDCs should still retain the 
ability to express TRAIL in the absence of type I IFN responses. It should be noted, 
however, that the magnitude of TRAIL induction that occurs downstream of TLR will be 
suboptimal compared to TRAIL expression that occurs when both TLR- and type I IFN- 
signaling are activated (24), therefore suggesting that this expression may not suffice per 
se to promote an efficient clearance of the infected cells.  
Conversely, several viruses have also developed mechanisms to escape the recognition by 
PRRs, or to inhibit the downstream signaling cascade. For instance, Influenza viruses 
possess dsDNA binding sites that sequester viral dsDNA thereby preventing PRR 
recognition (47,48). Other viruses such as Hepatitis C (HCV), VACV and poxviruses 
interfere with TLR signaling by producing proteins that interact and inhibit the function of 
the adaptor proteins MYD88 and other key molecules of TLR signaling such as TRIF, 
TRAM, IRAK2 and TRAF6 (50-52). Again, even if TLR7 and TLR9 downstream 
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signaling was inhibited, pDCs still maintain the ability to produce TRAIL upon 
stimulation with type I IFN produced in a TLR-independent manner by pDC themselves 
or by other cellular sources. Overall, this would enable pDCs to maintain an efficient 
cytotoxic function, independently of their impaired TLR sensing machinery. Interestingly, 
VACV have the potential to completely block pDC function by successfully inhibiting 
both the TLR and the IFN signaling  (49,51), a mechanism that might be exploited by 
other viruses as well.  
 

3. Studying human pDCs 

While pDC may be useful in developing dendritic cell-based tumor vaccines, their low 
frequency in the peripheral blood has hampered attempts to understand their biology.  
Numerous studies in the mouse have revealed that pDCs contribute to an efficient immune 
response against viral infections and tumors, and have been confirmed in human primary 
pDCs and in pDC-like cell lines (19,23,24). In addition to their capacity to respond to 
TLR ligands and produce type I IFN and TRAIL, pDC have been shown to enhance T cell 
responses. In fact, in vitro studies showed that human primary pDCs efficiently take up 
and present Influenza and particulate antigens to cytotoxic CD8+ T cells (18,53-55).  
While the use of human pDCs for cellular therapies may be limited due to their low 
frequency, a successful strategy exploits the ability of pDCs to be activated through TLR7 
and TLR9 agonists. The manipulation of the sensing ability of pDCs through TLR7 and 
TLR9 is widely used during anti-viral and anti-tumor vaccination. TLR stimulation 
increases the expression of TRAIL on pDCs, which acquire cytotoxicity towards infected 
and tumor cells (this has been extensively discussed above). In anti-tumor vaccination 
Imiquimod and CpG treatments are employed as adjuvants for their ability to induce 
TRAIL-mediated cytotoxicity of pDCs. Furthermore, CpG function also relies on the 
ability of pDCs to indirectly promote activation of robust cytotoxic CD8+ T cell responses 
(56).  
In addition to TLR stimulation, the capacity of pDCs to recognize viral and tumor antigen 
represents a feasible strategy for immunotherapy. While the low frequency of pDCs 
renders the use of autologous ex vivo manipulated pDCs difficult, the direct targeting of 
pDCs represents an advantageous method to employ human pDCs for therapeutic 
advantages. Exploring the ability of pDCs to recognize and take up viral and tumor 
particles is therefore pivotal for the design of new strategies aimed to optimize pDC 
function in anti-tumor therapy (18).  
 



Discussion 

139 

 7 

4. Nucleic  acid  sensing  at  the  interface  between  innate  and 
adaptive  immunity  in  vaccination:  Therapeutic  application  of 
nucleic acid sensors PRRs 

The manipulation of PRR-activation pathways has proven useful to increase immune 
responses against infectious disease and cancer. As also discussed above, the TLR7 and 
TLR9 ligands imidazoquinoline and CpG oligonucleotides represent a clear example of 
how TLR stimulation can be successfully employed for the prevention and treatment of 
infectious diseases and cancer (57,58). CpG treatment has entered clinical trials as 
adjuvants for Influenza, HBV and anthrax vaccines (59). Their function relies on the 
ability to activate pDCs and B cells, which results in the production of pro-inflammatory 
cytokines such as type I IFNs and IL-12, and the upregulation of costimulatory molecules 
such as CD40. This boosts the production of antigen specific antibodies from B cells and 
the generation and acceleration of T cell-mediated responses (58). The TLR7 ligand 
Imiquimod has been established for the topical therapy in malignant and non-malignant 
skin cell disorders such as BCC and preinvasive melanoma (57). Its efficacy is attributed 
to the ability of pDCs to exert cytotoxicity and enhance CD8+ T cell cytotoxicity. Also, 
CpG has been well-characterized for its potential function as adjuvant for anti-tumor 
therapies, as it suppresses tumor growth through the activation of CD8+ T cell responses 
(56,58). 
TLR7 and TLR9 activation relies on the ability of these PRRs to discriminate differences 
between self and non-self nucleic acids, which differ in their sequence and presence of 
specific post-transcriptional modifications. Knowing that there are even more differences 
in the genetic material between microbes and mammals, this suggest that other nucleic 
acid modifications might also be immunogenic, such as N6-methyl-adenine in GATC 
motifs in dsDNA. N6-methyl-adenine methylation is mediated by DNA methyltransferase 
(Dam) which is exclusively present in bacteria (60). As we showed in chapter 6, N6-
methyl-adenine in GATC motifs increases the immunogenic properties of dsDNA. In fact, 
both mouse macrophages and DCs displayed enhanced activation and cytokine expression 
upon stimulation with dsDNA that bears these motifs. 
If further characterized, the response to N6-methyl-adenine in GATC motifs in these 
immune cells could provide new clues to understand immune response to bacteria that 
bear this modification. GATC methylated motifs characterize several bacteria strains that 
infect cells by accessing their cytosolic compartment, such as Escherechia coli and 
Salmonella enterica (60,61). Therefore, the presence in the cytosol of innate sensors that 
recognize these dsDNA patterns constitutes a useful strategy for cells to build an efficient 
immune response aimed at clearing the invading bacteria. Further experiments are 
required to identify the receptors through which cytosolic N6-methyl-adenine in GATC 
motifs are recognized. As of yet, our data indicate that STING plays an important role in 
the recognition of these motifs. Whether STING acts as a receptor and directly recognizes 
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these motifs, as suggested recently (62-64), or whether it acts downstream of a known or 
unknown receptor still needs to be determined.  
Bacteria such as Salmonella enterica which bear N6-methyl-adenine in GATC motifs can 
target specific organs (i.e. the gut) (65,66). Therefore the distribution of DNA receptors 
and the response to N6-methyl-adenine in GATC motifs may also be organ and cell type-
specific. It would be interesting to dissect the response of macrophages or DC populations 
resident in these organs, and compare it with the ones resident in other organs. This could 
be assessed in vitro by isolation of each population and stimulation with N6-methyl-
adenine in GATC motifs. This approach would also allow dissection of the role of other 
cells in these organs. In the case of Salmonella enterica, particular attention should be 
given to epithelial cells at the interface between the gut lumen and the dermal layer, which 
have been shown to play a key role in the response to Salmonella enterica and other 
bacteria which belong to the gut microflora (65,66). In vivo stimulation with dsDNA 
containing N6-methyl-adenine in GATC motifs could offer interesting information. 
Particular attention should however be paid to the delivery method of the dsDNA, which 
should allow cytosolic delivery of dsDNA and prevent alteration in the stability of the 
methylated and control dsDNA due to early degradation by nucleases. An alternative 
approach could be represented by infection with Dam+ and Dam- bacterial strains. 
However, this approach does not represent a good model for dissecting the response to 
N6-methyl-adenine in GATC motifs. Indeed, numerous studies suggest that bacterial Dam 
does not only mediate the methylation of GATC motifs but also enhances the pathogenic 
properties of bacteria by promoting the expression of LPS and other PAMPs (60).  
Interestingly, one mechanism exploited by bacteria that bear N6-methyl-adenine in GATC 
motifs to evade the immune response is the induction of cell death of the specific host 
cells. It has been recently described that the Salmonella strain Salmonella tiphymurium 
colonizes and specifically induces cell death through necroptosis of macrophages but not 
of other cells, NK cells, NKT cells, dendritic cells or neutrophils (61). Understanding 
whether and how the recognition of N6-methyl-adenine in GATC motifs contributes to 
cell death of macrophages but not other cell types such as DCs could reveal the 
mechanism that immune cells adopted to counteract the pathogen invasion and generate 
novel strategies for the development of more specific anti-inflammatory therapies.  
The increased immune response mediated by N6-methyl-adenine in GATC motifs could 
be exploited for therapeutic purposes. However, it should be carefully taken into account 
that cytosolic dsDNA per se has immunostimulatory properties (67,68). This has been 
associated with the presence of a highly redundant system of cytosolic PRRs that allows 
cells to minimize pathogen invasion (69). Therefore, identifying the PRRs and pathways 
through which cells generate an immune response to intracellular dsDNA, and defining 
the border between induction of immune response of N6-methyl-adenine in GATC motifs 
and immunogenic properties of dsDNA would be necessary before progressing towards 
application of dsDNA oligonucleotides bearing N6-methyl-adenine GATC motifs. When 
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this could be achieved, the therapeutic use of dsDNA oligonucleotides containing N6-
methyl-adenine in GATC motifs could constitute a really promising approach for dsDNA 
oligonucleotide based anti-viral and anti-cancer immunotherapies.  
 
Overall this thesis has shed new light on the regulatory mechanisms that control the innate 
immune cell response to non-self nucleic acids. Specifically, our findings further elucidate 
how Spi-B controls pDC development, and show how the NAB2/EGR proteins govern the 
TRAIL-mediated cytotoxic function of pDCs, a regulatory mechanism that is highly cell-
type-specific. By having identified that TRAIL can be induced by two independent 
pathways in pDCs, our studies provide new clues for optimizing infection and cancer 
therapy by harnessing the cytotoxicity of pDCs mediated by TLR and IFN-R signaling. 
Furthermore, we describe that N6-methyl-adenine in GATC dsDNA motifs enhances the 
innate immune response of macrophages and DCs. This study contributes to our 
understanding of self/non-self recognition in innate immune responses and could provide 
interesting clues for the role of innate immune responses towards bacteria that are 
characterized by N6-methyl-adenine and for the development of new therapeutic and 
vaccination strategies in related immune diseases.  
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