Souphalone Luangsay 
  
Malika Ait-Goughoulte 
  
Maud Michelet 
  
Océane Floriot 
  
Marc Bonnin 
  
Marion Gruffaz 
  
Michel Rivoire 
  
Simon Fletcher 
  
Hassan Javanbakht 
  
Julie Lucifora 
  
! Floriot 
  
Fabien Zoulim 
email: fabien.zoulim@inserm.fr
  
David Durantel 
email: david.durantel@inserm.fr
  
  
  
Expression and functionality of Toll-and RIG-like receptors in HepaRG cells

Keywords: pathogen recognition receptor (PRR), toll-like receptor (TLR), hepatocyte, 51

des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

Introduction

101!

The liver is targeted by several important human pathogens, including plasmodium

Material and Methods

153!

Cell culture and HBV infection

154! HepaRG cells were cultured and differentiated in presence of DMSO (cell culture 155! grade, Sigma) as previously described [START_REF] Gripon | ! Infection! of! a! human! 491! hepatoma!cell!line!by!hepatitis!B!virus.![END_REF]. Primary human hepatocytes (PHH) were 156! freshly prepared, as previously described and maintained in same media as 157! dHepaRG [START_REF] Lecluyse | !Isolation!and!culture!of!primary!hepatocytes!from!resected!human! 507! liver!tissue.!Methods![END_REF]. Huh7 and HepG2 (ATCC) cells were also maintained in complete was produced in HepG2.2.15 cells and differentiated HepaRG infected as previously 163! described [START_REF] Hantz | Persistence! of! the! 509! hepatitis!B!virus!covalently!closed!circular!DNA!in!HepaRG!human!hepatocyteMlike!cells.!The!Journal! 510! of!general![END_REF].

164!

Nucleic acid extraction and RT-qPCR/qPCR

165! Total RNA was extracted from cells with the NucleoSpin RNA II kit according to 166! manufacturer's instructions (Macherey-Nagel). RNA reverse transcription was 167! performed using the Superscript III RT (Life Technologies). cDNA was then analyzed 168! by qPCR with the "Express SYBR GreenER™ qPCR SuperMix Universal" 169! (Invitrogen). RNA expression level was determined using the comparative cycle 170! threshold (Ct) method, where the amount of target DNA was normalized to 171! housekeeping genes rplp0 and β-actin cDNA (2 -ΔCt ). When cells were stimulated with 172! ligands the amount of target DNA was normalized to housekeeping genes and to the 173! unstimulated control cDNA (2 -ΔΔCt ). Primers used for the qPCR step are presented in was performed as indicated above using HBV specific primers. 

177!

Toll-and RIG-like receptor agonists and stimulation

184!

Flow cytometry analysis

185!

To detect TLR expression, 10 6 HepaRG or PHH cells were fixed with 186! paraformaldehyde (2%; Sigma) and permeabilized with saponin (0.25%; Sigma).

187!

After saturation (saponin 0.25%, fraction-V albumin 3%; Sigma), cells were stained chemiluminescence (Pierce). Anti-actin (Sigma) was used as a loading control.

206!

Enzyme-linked immunoassay for IL-6, IP-10, and secreted HBV antigens

207!

Supernatant from stimulated culture was harvested and assayed for IL-6 and IP10

208!

protein by ELISA using the human IL-6 or human IP10 assay kit according to the 209! manufacturer's protocol (Invitrogen). Cut-offs for these ELISA were 2.5 pg/mL.

210!

HBeAg and HBsAg were detected in the supernatant of infected HepaRG by ELISA 211! using Autobio kits (Autobio, China). Cut-offs for these ELISA were respectively 1 212! NCU/mL (i.e. 1 NCU ≈ 13 ng) and 2.5 ng/mL.

213!

Statistical analysis

214!

Statistical analysis was performed using the nonparametric Mann-Whitney tests Huh7 [START_REF] Sainz | ! Production! of! infectious! hepatitis! C! virus! by! wellMdifferentiated,! 512! growthMarrested!human!hepatomaMderived!cells[END_REF] and HepG2 [START_REF] Jammart | ! VeryMlowMdensity! 514! lipoprotein! (VLDL)Mproducing! and! hepatitis! C! virusMreplicating! HepG2! cells! secrete! no! more! 515! lipoviroparticles!than!VLDLMdeficient!Huh7.5!cells[END_REF] cells were investigated for total RNA expression levels for expressed than other sensors in both dHepaRG and PHH (Fig. 1A and1B). The 

Results

220!

Analysis of TLR and RLR RNA expression in dHepaRG cells and PHH at RNA

235!

Analysis of TLR and RLR protein production in HepaRG cells and PHH

236!

TLR protein expression in pHepaRG and dHepaRG was further analyzed (Fig. 

283!

In PHH, low-level of gene activation was also observed with TLR-7/9-L (Fig. 4A),

284!

but as PHH cultures are not completely pure, we cannot exclude that residual 285! activation was due to the presence of other liver cells. but yet significant level of IL-6 production (i.e. between 300 and 400 pg/mL). Despite 296! a good RNA expression induction, TLR-8 ligands did not lead to a strong 297! accumulation of IL-6 in the supernatant (only around 30 pg/mL). This could be due to

286!

Secretion profile of IL-6, IP-10, and type-I IFN after stimulation with TLR/RLR

298! ! 12!
fast turnover of the secreted cytokine after a very early expression of IL-6 at RNA 299! level. In agreement with RNA expression data, TLR-7 and 9 ligands did not lead to 300! any detectable level of IL-6. The same ligands that were able to induce IL-6 301! secretion could also increase the IP-10 production . However, TLR-3 and RIG-I/MDA-302! 5 ligands led to the higher production, with a respective secretion of around 2800 and 303! 1400 pg/mL at the highest doses of ligands, as compared to the secretion of around were produced as compared to dHepaRG.

309!

In contrast, we could only detect biologically active type-I IFN, using a functional 5A/5B/5C), and iii) its specific agonisation by ligands leads to a strong secretion of 325! IL-10 (slightly stronger in PHH as compared to dHepaRG) (Fig. 5D). Thus this 326! pathway seems to be operational in hepatocytes.

315!

Exemplary comparison of expression and functionality of TLR-2 in dHepaRG

327!

Antiviral activity of some TLR/RLR ligands in HBV-infected dHepaRG

328!

To fully characterize the functionality of the TLR/RLR receptors that are expressed in when studying the interplay between pathogens and hepatocyte innate immunity.

349!

Indeed pathogen sensing, IFN response and NF-κB signaling are commonly altered 350! these cell types as compared to PHH [START_REF] Alexopoulos | ! Networks! 480! inferred! from! biochemical! data! reveal! profound! differences! in! tollMlike! receptor! and! inflammatory! 481! signaling!between!normal!and!transformed!hepatocytes[END_REF]. RNA levels for TLR receptors and a set of HepG2 cells while it suppressed viral replication in differentiated HepaRG cells [START_REF] Lucifora | Control!of!hepatitis!B!virus! 520! replication!by!innate!response!of!HepaRG!cells[END_REF].

355!

Furthermore it has been observed that the patterns of cytokine secretion were also 356! different even when a common transcription factor (NF-κB) was involved. The defects 357! in TLR signaling observed in hepatoma cells was consistent with the hypothesis that 358! innate immunity could play an important role in suppressing tumorigenesis [START_REF] Alexopoulos | ! Networks! 480! inferred! from! biochemical! data! reveal! profound! differences! in! tollMlike! receptor! and! inflammatory! 481! signaling!between!normal!and!transformed!hepatocytes[END_REF].

359!

These defects make them of limited interest to study innate immune response 360! induced by an hepatotropic pathogen [START_REF] Melen | .! InterferonMinduced! gene! expression! and! 476! signaling!in!human!hepatoma!cell!lines[END_REF][START_REF] Keskinen | .! Impaired! antiviral! 478! response!in!human!hepatoma!cells[END_REF].

361!

In contrast, PHH and HepaRG cells, which are mainly non-cancerous, functional to hepatoma cells, and closer to that of liver biopsies [START_REF] Hart | !XMb.!A!Comparison!of!Whole!Genome! 522! Gene! Expression! Profiles! of! HepaRG! Cells! and! HepG2! Cells! to! Primary! Human! Hepatocytes! and! 523! Human!Liver!Tissues.!Drug[END_REF]. The relatively low 365! replication rate of hepatotropic viruses (low rate for HBV and virtually no permissivity 366! to HCV) in HepaRG cells might result, at least in part, from a cellular antiviral 367! response [START_REF] Marion | The!HepaRG!cell!line:!biological!properties!and!relevance!as! 525! a!tool!for!cell!biology,!drug!metabolism,!and!virology!studies.!Methods[END_REF]. Indeed, an experimentally strong HBV expression and replication after 368! baculoviral delivery of HBV was shown to induce a potent anti-HBV IFN response, 369! while in the same experimental conditions this IFN response did not show any 370! antiviral effect in transformed HepG2 cells [START_REF] Lucifora | Control!of!hepatitis!B!virus! 520! replication!by!innate!response!of!HepaRG!cells[END_REF]. Therefore HepaRG cells, because

371! ! 15!
physiologically related to PHH [START_REF] Guguenmguillouzo | .! General! review! on! in! vitro! hepatocyte! models! and! their! 527! applications.!Methods[END_REF], were expected to be a valuable tool to study 372! host/pathogen interactions. However, detailed features of this immune response 

376!

In this respect, our study showed that RNA of all TLR as well as cytoplasmic 

387!

These stimulations could also lead to the RNA induction of several cytokines such as 388! IL-6, with the exception of TLR-7 and 9. However, TLR-7 and 9 ligands could 389! somehow induce a weak IFN-α and β RNA expression implying that all these TLR 390! could be slightly functional, yet not leading to detectable secretion of IL-6 or IP-10. In 391! humans, the expression of TLR-7 and TLR9-is mainly confined to plasmacytoid 392! dendritic cells and B-lymphocytes. However, low levels of TLR7 and or TLR9 have

393!

been reported in other cell types, including hepatocytes [START_REF] Lee | !Activation!of!antiMhepatitis!C!virus! 529! responses!via!TollMlike!receptor!7.![END_REF] particularly in the setting 394! of chronic inflammation [START_REF] Takii | Enhanced! 531! expression! of! type! I! interferon! and! tollMlike! receptorM3! in! primary! biliary! cirrhosis[END_REF]. In addition, the functionality of TLR-3 and RIG-I/MDA-5 with prototypic ligands targeting PRR, using different doses of ligands, IL-6 could be 399! secreted and detected at high levels up to 1000 pg/ml with TLR-1/2, 4, and 6 400! stimulations, and between 100 and 500 pg/mL for TLR-3, 5, as well as RLR 401! stimulations. A weak IL-6 expression was obtained with TLR-8 stimulation, but no 402! secretion could be evidenced for TLR-9 and TLR-7 ligands. In contrast, dsRNA antiviral effect against HBV [START_REF] Hosel | ! Not! 534! interferon,!but!interleukinM6!controls!early!gene!expression!in!hepatitis!B!virus!infection[END_REF], many other cytokine may also have antiviral effect.

414!

Therefore, the engagement of PRR in HepaRG was expected to lead to conditioned 415! media having potent antiviral activity. This was strongly obtained with TLR-1/2 and 4 416! agonists, as well as with RIG-I/MDA-5 ligands, but surprisingly less with a TLR-3 417! ligand, despite its ability to better induce the production of IL-6 and IP-10 as by more advanced comparison done in both dHepaRG and PHH (Fig. 5). These appear to be lower in hepatoma cell lines than in primary hepatocytes [START_REF] Alexopoulos | ! Networks! 480! inferred! from! biochemical! data! reveal! profound! differences! in! tollMlike! receptor! and! inflammatory! 481! signaling!between!normal!and!transformed!hepatocytes[END_REF]. However, measured by FACS, and reported on graph as fold increase of MFI (using 571! cholangiocyte as reference, set at 1). 

564!

Fig. 2. Protein expression of PRR in pHepaRG and dHepaRG cells. A and B) TLR

572!

Fig. 3. Induction of PRR, cytokine, and ISG gene expression in dHepaRG cells

573!

& secretion of IL-6 and IP-10 after stimulation with prototypic ligands. A) Gene

  medium and cultured in presence of DMSO for three days before RNA 159! extraction. The transfection of siRNA (SMARTpool TM from Darmacon/GE) into 160! dHeppaRg or PHH cells was performed using Darmafect-1 reagent, as 161! recommended by provider (Darmacon/GE). HBV recombinant virus (i.e. inoculum) 162!

  All agonists were purchased from InvivoGen and used according to provider's 179! recommendation. Pam3CSK4, LTA, Poly(I:C)-LMW, LPS, Flagellin (FLA-BS), FSL-1, 180! Imiquimod (R837) or CL264, R848, ssRNA40/lyoVec TM , CpG ODN-2395 (class-C + 181! CpG control), Poly(I:C)-LMW/LyoVec TM were respectively used to stimulate/engage 182! TLR-1/2, TLR-2, TLR-3, TLR-4, TLR-5, TLR-2/6, TLR-7, TLR7/8, TLR-8, TLR-9, and 183! RIG-I/MDA-5. The concentrations used are indicated in the figure legends.

  188!with purified anti-human TLR-2, 4, 5, 6 (sc-73181, sc-52062, sc-57461,! sc-30001; 189! Santa Cruz), anti-human TLR-7, 8, 9 (Alexis Biochemicals (ALX-210-874-C100, ALX-190! 804-376-C100) or Abcam (ab184943, ab85859, ab45371)), or anti-human TLR-3 191! (mAb hTLR-3; Invivogen), followed by incubation with the appropriate secondary 192! antibody conjugated to Alexa Fluor 488 (Invitrogen). For double staining, either anti-193! cytochrome P450-3A4 antibody (ab135813; Abcam) or anti-cytochrome P450-3A1 194! (ab22724; Abcam), which specifically stain hepatocytes and not cholangiocytes 195! (Sup.Fig. 1) were used in combination with anti-PRR antibodies from either mouse 196! or rabbit origin. Cells were analyzed using a FACScalibur flow cytometer and 197! analyzed using CellQuestPro software (BD Biosciences).

8 !

 8 Cells were harvested in lysis buffer (140 mM NaCl, 10 mM Tris pH 7.6, 1 mM 200! EDTA, 1% Triton X-100, 0.05% sodium dodecyl sulfate, 1x protease inhibitor cocktail 201! 5Roche). Clarified lysates were subjected to SDS-PAGE and Western blot transfer to 202! nitrocellulose membranes (Millipore). Membranes were probed with anti-RIG-I, anti-203! MDA5, or anti-TLR2 antibodies (Alexis Biochemicals and Santa Cruz) followed by 204! ! peroxidase-conjugated secondary antibodies (Life Technologies) and detection by 205!

  Prism software. For all tests, a p value ≤0.05 (*) was considered 216! as significant.

  Differentiated HepaRG cells, PHH, as well as DMSO-partially re-differentiated 223!

2

 2 to tlr-10, as well as rig-I and mda-5. All tlrs were similarly expressed in dHepaRG 225! and PHH, whereas levels of expression were significantly lower in the two 226! transformed hepatoma cell lines, except for tlr-8 expression, which was slightly 227! higher in the latters. Rig-I and mda-5 were well expressed in all cell types, but more 228! expressed in PHH as compared to other cells. Tlr-7, 8, 9, and tlr-10 were less 229!

  these PRR was further analyzed according to the HepaRG 231! differentiation status (Fig.1C). Differentiated HepaRG cells expressed slightly more 232! tlr-2, 3, 4 and tlr-6 as compared to proliferative HepaRG (pHepaRG) whereas the 233! expression level of the other sensors tested was not highly significantly changed in 234! dHepaRG versus pHepaRG.

  this led to a readjustment of the concentration in experiments 273! presented hereafter. Stimulation of TLR-3, 7, 9 and RIG-I/MDA-5 also slightly 274! induced IFN-α expression (Fig. 3A, panel IFN-α). Type-III IFN expression has been 275! shown to depend on the same stimulations, i.e. viral infection or ds-RNA ligands, and 276! signal transduction pathway, as those inducing type I IFN expression in epithelial 277! cells [30]. IL-28B (IFN-λ3) expression was only induced by TLR-3 or RIG-I/MDA-5 278! stimulations, although the kinetic of activation was different (i.e. earlier for TLR-3) 279! (Fig. 3A, panel IL-28B). The induction of IL-29 (IFN-λ1) was unexpectedly lower 280! than that of IL-28B (Fig. 3A, panel IL-29). The activation of all IFN transcripts was 281! associated to the activation of prototypic ISGs such as ISG56 induced after TLR-3 282! stimulation and RIG-I/MDA-5.

  The cell culture supernatants of HepaRG cells were first tested for the production 289! of IL-6 and IP-10 following a 24h TLR/RLR stimulation with increasing doses of 290! prototypic ligands (Fig.3B/C). Basically, all TLR/RLR ligands tested, but not TLR-291! 7/8/9 ligands, could induce a strong secretion of IL-6 in supernatants in a dose 292! dependent manner. The highest IL-6 secretions (between 500 and 1000 pg/mL) were 293! obtained with of TLR-1/2, 4, 6 ligands used at a high concentration, as expected.294! Double-stranded RNA ligands, engaging either TLR-3 or RIG-I/MDA-5, led to a lower, 295!

  mL with TLR-1/2 or 4, and respectively 200 and 500 pg/mL with TLR-5 and 6 305! ligands. Similarly to what was obtained with IL-6 secretion, TLR-7, 8 and 9 did not 306! lead to any detectable level of IP-10. Results obtained in PHH are shown in Figure 307! 4B. In PHH even more IP-10, but less IL-6 (with the exception of TLR-4 agonisation) 308!

  310! assay, in the supernatant of HepaRG cell stimulated only with very high (and rather 311! cytotoxic in the context of multiple dosing; data not shown) doses of RIG-I and 312! MDA/5 ligands (Sup.Fig. 3), thus suggesting that the interferon levels produced after 313! stimulation by other prototypic ligands might be under the detection threshold of the 314! assay.

  As a first attempt to compare the expression and functionality of all TLRs/RLRs in 318! dHepaRg and PHH, we studied TLR-2 expression and function in both cell type using 319! two additional batches of cells. Using Pam3CSK4 to stimulate and specific TLR-2 320! siRNA (siRNA against HCV was used as control) to control specificity, we have 321! shown that i) the basal level of expression (RNA and protein) of this sensor is rather 322! even in both cell types (Fig. 5A/5B; Sup.Fig. 2), ii) its expression can be strongly 323! induced by Pam3CSK4 agonisation and decreased by specific siRNA (Fig.

329 !

 329 HepaRG cells, we have treated cells with TLR-1/2, 3, 4, 7, 8, 9 or RIG-I/MDA-5 330! ligands with non-toxic doses (as determined by 3x exposure of HepaRG cells to 331! ligands; Fig. 6D) for 24 hour before infecting them with HBV. A 24 hours inoculation 332! with HBV was made in presence of cytokine produced during the 24h exposure to 333! ligands. Then, infected cells were washed and further retreated twice with the same 334! dose of ligands respectively at days 1 and 4 post-infection. The impact of TLR/RLR 335! ligands treatment on the establishment of HBV infection was analyzed at day 7 post-336! infection by measuring HBV viral protein secretion (HBsAg/HBeAg) and the 337! accumulation of intracellular HBV DNA by qPCR. A strong antiviral activity was 338!obtained with TLR-1/2 and TLR-4 ligands, as well as with a RIG-I/MDA-5 ligand (Fig.339!6A/B/C), whereas weaker or no antiviral activity was observed with a TLR-3, 7, and 8 340! ligands. Surprisingly, an antiviral activity was obtained with the TLR-9 ligand/agonist, 341! which did not correlate with any production of IL-6 or IP-10. However the same 342! antiviral activity was obtained with the control CpG ligand, thus suggesting that the 343! phenotype obtained was independent of innate functions.

  Hepatoma cell lines or transformed human hepatocytes are commonly used to 347! study hepatotropic pathogens, however the relevance of these models is limited 348!

  are lower in these cells compared to PHH, and not 352! modified in response to stimulation. Moreover, we previously showed that a type-I353!IFN response to HBV replication does not lead to an antiviral effect in transformed 354!

  362!for IFN signaling, and permissive to HBV replication, are more relevant models[20, 363! 21]. Their transcriptomes have been shown to be closer to each other, as compared 364!

  and the present study provides the first characterization and 374! functionality of PRRs gene expression in an HBV susceptible and non-cancerous cell 375! line, the HepaRG cell in comparison with PHH.

  I and MDA5 receptors, could be detected in either proliferative or 378! differentiated HepaRG cells, in similar amount than in PHH. While all RNA could be 379! detected, the level of expression of tlr-7, 8, 9 and tlr-10 proved to be very low in 380! hepatocytes. Protein expression analysis showed that all TLR were expressed in 381! both dHepaRG and PHH, with slightly higher levels of expression in HepaRG. The 382! detection of TLR-7, 8, and 9 at protein level contrasted with the low RNA expression, 383! and suggests that post-transcriptional mechanisms could be involved to allow 384! detectable protein expression. RIGI and MDA5 were also expressed at the protein 385! level and highly inducible after interferon stimulation. For most PRR, the stimulation 386! by their prototypic ligands could induce their own expression by positive feed-back.

  395! pathway was demonstrated after cell stimulation with extracellular dsRNA (poly(I:C)) 396! and cytoplasmic dsRNA (poly(I:C)-lyovec) respectively showing an induction of 397!IFNα, β and λ as well as ISGs (such as ISG56). More importantly, after stimulation

  TLR-3 or RIG-I/MDA-5 were more prone to induce secretion 404! of IP-10 (i.e. with production of 2800 and 1400 pg/mL respectively), an IFN-related 405! chemokine. Other functional PRR, based on their ability to induce IL-6 secretion, 406! were also capable to induce IP-10. Interestingly, type-I interferon could only be 407! detected in cell supernatants after stimulation with high, yet rather toxic doses of 408! RIG-I and MDA-5 ligands, thus suggesting that it is difficult to measure the production 409! of type-I IFN by hepatocytes. 410! An important part of the demonstration of PRR functionality in HepaRG relies on 411! the antiviral effect observed with some ligands regarding the establishment of HBV 412! infection in these HepaRG cells. Indeed, while it was shown that IL-6 could have an 413!

  RIG-I/MDA5 agonist. This result could only be explained by the ability 419! of RIG-I/MDA-5 agonists to induce measurable amount of type-I IFNs compared to 420! TLR-3 agonists. The strongest antiviral activity was obtained by Pam3CSK4 421! agonisation of TLR-1/2, a pathway which is well functional in hepatocytes, as shown 422!

  423!interesting results warrant further investigation on this pathway and its antiviral Infections by hepatotropic pathogens can be cleared once innate immune 426! activation and pathogen-specific T cell responses predominate over pathogen 427! immune escape mechanisms, as it occurs in HAV infections, and in cases of 428! resolution of acute HBV or HCV infections. Viral persistence in hepatocytes can 429! occur by escaping both innate and adaptive immune responses, as observed in 430! chronic HBV or HCV infections. HepaRG exhibits functional TLR and dsRNA-431! activated signaling pathways in contrast to cultured hepatoma cells [38]. It appears 432! unclear why hepatoma cell lines are unresponsive to a wide range of TLR agonists, 433! but RNA levels for TLR receptor and a set of downstream signaling molecules 434!

  435!low responsiveness to ligands was observed even when the cognate TLR was 436! expressed at apparently normal levels, suggesting that other downstream factors 437! must be involved. Our data show that HepaRG cells express functional PRRs. The 438! activation of these PRRs leads to the production of cytokines/chemokines, including 439! cytokines bearing antiviral activity. This study opens doors to relevant and detailed 440! analyses of hepatocyte-like cell response to hepatotropic viruses or other 441! hepatotropic pathogens in the absence of non-parenchymal or liver resident immune 442! cells. Therefore, the HepaRG cell line that maintains the functional properties of 443! primary human hepatocytes provides a unique tool for the understanding of the 444! interplay between the innate immune response and hepatotropic pathogens. This 445! work may have potential applications to study the activation of hepatocyte innate 446!immunity by these pathogens, the evasion to innate immunity by these pathogens,

  which innate responses could be restored.

Fig. 1 .

 1 Figure legends

  FACS. Black histograms represent staining with the 566! indicated TLR antibody, shaded gray histograms represent the isotype control, in 567! pHepaRG, dHepaRG and PHH. C) Western-Blot analysis of RIGI and MDA5 in 568! dHepaRG (and PHH), with or without IFNα (1000 UI/mL) induction. D) Expression of 569! some TLRs in hepatocyte-like cells as compared to cholangiocyte-like cells 570!

Fig. 4 .

 4 Fig. 4. Induction of IL-6 and IFNs gene expression in PHH cells & secretion of

Fig. 5 .

 5 Fig. 5. Comparison of the functionality of TLR-2 in dHepaRG and PHH cells. A)

Fig. 6 .

 6 Fig. 6. Effect of stimulation of some PRR receptors by ligands on HBV infection

  

  

Table 1 .

 1 Total DNA was extracted from HepaRG using the MasterPure™ Complete

	174!	
	175!	
	176!	DNA/RNA Purification Kit (Epicentre). Quantitative PCR for intracellular HBV DNA
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Supplementary figures and figure legends

Supplementary

Twenty four hours after stimulation, supernatant were tested along with non stimulated cells (NS) for type I interferon activity following procedure described in supplementary materials and methods.

Supplementary Figure 1 Supplementary Figure 2 Supplementary Figure 3