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A c c e p t e d M a n u s c r i p t Abstract Mycoplasma synoviae and Escherichia coli are two avian pathogens that exhibit markedly different mechanisms for infection and pathogenicity and may be expected to manipulate the host innate immune response differently. The aim of this study was to determine the extent of modulated genes and make a comparison between the transcriptomes of chicken macrophages exposed to either Mycoplasma synoviae type strain WVU 1853 (MS) or avian pathogenic Escherichia coli strain V-G (APEC). To analyze temporal gene expression profile of monocyte derived macrophages (MDM) and HD11 cell line macrophages after each exposure, two avian immunity microarrays were used: the avian macrophage microarray (AMM) and the avian innate immunity microarray (AIIM). The quantity of MS modulated genes was estimated in three experiments, using both microarrays. A cross-section revealed fourteen AMM/AIIM genetic elements that were modulated in both types of macrophages. Additionally, to compare immunomodulatory activity of MS and APEC, MDM were exposed to each pathogen and gene modulation was detected by AIIM microarray. This study revealed 157 elements uniquely modulated by MS and 1603 elements uniquely modulated by APEC. AIIM microarray analysis also revealed a core set of 146 elements modulated by both pathogens, with generally higher induction/repression levels after APEC exposure.

Validation of selected gene expression was done by quantitative real time RT-PCR. The study shows higher transcription levels of IL-1β, IL-6, iNOS, NCF1 peroxiredoxin 1 and cathepsin L genes after MDM exposure to APEC than after exposure to MS. Surprisingly, complement component C3 gene was repressed after MDM exposure to APEC, while being induced after exposure to MS.

Introduction

It is common for poultry pathogens to enter the host through the lung surface and subsequently disseminate to their target organs [START_REF] Reese | The avian lung-associated immune system: a review[END_REF]. Cells belonging to the mononuclear phagocytic system lineage (monocytes-macrophages) are considered as the first line of defence against infective agents in the lung as well as other tissues [START_REF] Reese | The avian lung-associated immune system: a review[END_REF][START_REF] Qureshi | Role of Macrophages in Avian Health and Disease[END_REF]. When present and in contact with live bacteria or bacterial products, macrophages utilize a variety of receptors (i.e Fc and complement receptors, integrins, lectins, mannose receptor, CD14, and Toll-like receptors (TLR) for the process of microbial recognition, phagocytosis or cytokine production [START_REF] Underhill | Phagocytosis of microbes: complexity in action[END_REF][START_REF] Qureshi | Avian macrophage and immune response: an overview[END_REF].

Mycoplasma synoviae (MS) is a chicken and turkey pathogen, most frequently causing a subclinical respiratory tract infection, which can progress to respiratory disease, to infectious synovitis, or to systemic disease causing pathological changes in numerous organs and autoimmune processes [START_REF] Kleven | Mycoplasma synoviae infection[END_REF].

Strains of avian pathogenic Escherichia coli (APEC) cause extraintestinal diseases in chickens, turkeys, and other avian species. APEC strains are capable of surviving inside macrophages [START_REF] Bastiani | An avian pathogenic Escherichia coli isolate induces caspase 3/7 activation in J774 macrophages[END_REF] and some virulence factors protect them from phagocytosis and from bactericidal effects [START_REF] Mellata | Role of avian pathogenic Escherichia coli virulence factors in bacterial interaction with chicken heterophils and macrophages[END_REF].

Lipopolysaccharide, the major outer membrane constituent of gram negative bacteria, is A c c e p t e d M a n u s c r i p t capable of inducing gene expression and secretion of a number of cytokines from avian splenocytes, heterophils and macrophages [START_REF] Bliss | Gene expression profiling of avian macrophage activation[END_REF][START_REF] Kogut | Expression and function of Toll-like receptors in chicken heterophils[END_REF]Kogut et al., 2006;[START_REF] Lavrič | Mycoplasma synoviae lipoprotein MSPB, the N-terminal part of VlhA haemagglutinin, induces secretion of nitric oxide, IL-6 and IL-1β in chicken macrophages[END_REF][START_REF] Schwarz | Chicken toll-like receptor 3 recognizes its cognate ligand when ectopically expressed in human cells[END_REF].

In our in-vitro experiments, chicken peripheral blood monocyte-derived macrophages (MDM) or HD11 chicken macrophage cell line were exposed to MS WVU 1853. Separately, MDM were infected with field isolate APEC V-G [START_REF] Skyberg | Characterizing avian Escherichia coli isolates with multiplex polymerase chain reaction[END_REF] and a comparison of macrophage gene expression was made by using two cDNA microarrays representing genes of the avian innate immunity. The arrays used were the avian macrophage microarray (AMM) [START_REF] Bliss | Gene expression profiling of avian macrophage activation[END_REF] with 4906 elements and its extended version, the avian innate immunity microarray (AIIM) with all 4906 elements from AMM microarray enlarged with newly added 53 elements for a total of 4959 elements, (Keeler et al., 2007). Gene expression of selected elements was evaluated with quantitative real time RT-PCR.

Materials and methods

Macrophage cell culture

Blood was collected from 4 adult broiler-breeder chickens into heparinized syringes. Blood samples were pooled and MDM were prepared from blood mononuclear cells by Histopaque®-1077 (Sigma-Aldrich Corp., St. Louis, MO) density gradient centrifugation [START_REF] Peck | Expression of B-L (Ia-like) antigens on macrophages from chicken lymphoid organs[END_REF], washed 3 times with phosphate buffered saline at pH 7.2 (PBS) and resuspended in RPMI 1640 medium containing 10% fetal bovine serum (FBS) (Life Technologies Inc., Gaithersburg, MD), 100 U/ml of penicillin (Life A c c e p t e d M a n u s c r i p t Technologies Inc.) and 100 µg/ml of streptomycin (Life Technologies Inc.).

Approximately 5x10 8 cells were seeded on 100 mm plastic tissue culture dishes (BD Biosciences,San Jose, CA). After overnight incubation, non-adherent cells (95%) were removed by washing the monolayers two times with PBS and the remaining adherent cells were then overlaid with RPMI containing 10% FBS. The chicken macrophage cell line HD11 [START_REF] Beug | Chicken hematopoietic cells transformed by seven strains of defective avian leukemia viruses display three distinct phenotypes of differentiation[END_REF] was cultured in same media as MDM cells.

M. synoviae and E. coli growth and macrophage exposure

MS WVU 1853 was grown at 37ºC to mid-logarithmic phase on modified Frey's medium containing 12% porcine serum (Life Technologies Inc.) and 0.1g of NAD (Merck & Co. Inc., Whitehouse Station, NJ) per liter of broth [START_REF] Kleven | Mycoplasma synoviae infection[END_REF]. APEC V-G [START_REF] Skyberg | Characterizing avian Escherichia coli isolates with multiplex polymerase chain reaction[END_REF] was grown to mid-logarithmic phase at 37ºC in Luria-Bertani (LB) medium. The number of MS WVU 1853 and E. coli cells is approximately equal to the number of colony forming units (CFU) and was determined by seeding agar plates with an aliquot of MS or E. coli culture used in experiment. After counting the colonies the CFU/ml for each sample was defined. Bacteria were pelleted and resuspended in RPMI 1640 medium containing 10% FBS and no antibiotics [START_REF] Bliss | Gene expression profiling of avian macrophage activation[END_REF]. Macrophages were exposed to bacteria by replacing the macrophage growth medium with fresh medium containing bacteria at a multiplicity of approximately 100 bacterial cells per macrophage. Experimental design of chicken macrophage exposure to bacterial agents is presented in Table 1. Non-exposed MDM or HD11 were used as negative (0h) controls.

To prevent rapid bacterial replication, tetracycline (Life Technologies Inc.) was added at a pre-determined bacteriostatic concentration of 7 µg/ml for APEC. This enabled a more A c c e p t e d M a n u s c r i p t reliable comparison of interaction with macrophages, because MS cells are much smaller (~one order of magnitude) and replicate considerably slower than APEC in in vitro conditions. Macrophage cultures exposed to bacteria were incubated at 37ºC, 5% CO 2 before harvesting cells for RNA. At 0h (control) and at 1, 6, 12 or 24 h of exposure to bacteria, growth medium was aspirated from plates, RLT lysis buffer (Qiagen Corp., Valencia, CA) was added and cells were harvested with a rubber policeman.

RNA preparation and microarray hybridization

Total RNA was extracted from harvested cells using Qiagen RNeasy Mini/Midi kits (Qiagen Corp.) and 2 µg of total RNA from each sample was purified and amplified into amino allyl modified RNA (aRNA) using the Ambion Amino Allyl MessageAmp™ II aRNA Amplification kit (Ambion, Inc., Austin, TX). aRNA (15 µg) was fluorescently labelled with AlexaFluor 555 (Cy3) or AlexaFluor 647 (Cy5) (Life Technologies Inc.).

Concentration and labelling efficiency of aRNA was determined spectrophotometrically.

Fluorescently-labelled aRNA was hybridized to either AMM or AIIM. Both cDNA arrays contain three sub-arrays of 4906 (AMM) or 4959 (AIIM) elements, giving 14718 or 14,877 spots total, respectively. The AMM was designed for analysis of avian macrophage specific gene expression [START_REF] Bliss | Gene expression profiling of avian macrophage activation[END_REF]. The AIIM is an upgraded version of the AMM, with 53 new elements added, to include a more complete list of genes in signalling pathways related to innate immunity (Keeler et al. -manuscript submitted). Two colour microarray hybridizations (65 µl) were performed in ArrayBooster (Advalytix AG, Brunnthal, Germany) hybridization chambers at 50°C overnight. Samples were hybridized to AMM or AIIM array slides in a time loop or dye A c c e p t e d M a n u s c r i p t swap format as shown in Table 1. After hybridization, unbound dye was removed from slides as described by [START_REF] Bliss | Gene expression profiling of avian macrophage activation[END_REF]. Briefly, slides were rinsed in 0.5×SSC, 0.01% SDS at room temperature and then washed for 15 min in 0.2×SSC, 0.2% SDS at 50 ºC, three times for 1 min in 0.2×SSC at room temperature, and finally three times for 1 min in water at room temperature. Washed slides were scanned with an ArrayWoRx scanner (Applied Precision, Issaquah, WA) using Cy3 and Cy5 filters.

Microarray data acquisition, processing, and analysis

Microarray data was acquired, processed and analysed as described by [START_REF] Bliss | Gene expression profiling of avian macrophage activation[END_REF]. Briefly, spot and background intensities were acquired using SoftWoRx tracker (Applied Precision) and data analysis was performed using GeneSpring version 6.1 (Silicon Genetics, Redwood City, CA). Background intensity was determined using the GeneSpring cell method. Elements not represented by at least two replicate spots, due to low intensity vs. background, dust or bubbles, were removed from further analysis, resulting in at least 4 replicates per slide (two per dye used) for statistical analysis. On each slide, spot intensities were normalized to that slide's median background subtracted spot intensity. The normalized values of each sample treated with Cy3 were compared to the normalized values of samples treated with Cy5. An arbitrary restriction was set at which more than 80% of elements should not exceed more than 2-fold change between both dye treatments. Samples/slides showing less quality were excluded. Values for quality passing samples in both dye treatments were combined and then normalized to the control (0 h) channel value so that fold change from control could be determined.

Relevant to the arbitrary restriction set at the dye bias quality control step, those elements A c c e p t e d M a n u s c r i p t exhibiting at least greater than two-fold change in signal intensity during at least one time point were analyzed by ANOVA using the Benjamini and Hochberg [START_REF] Benjamini | Controlling the false discovery rate -A practical and powerful approach to multiple testing[END_REF] false discovery rate (FDR) <0.05 to determine which biologically significant changes were also statistically significant. In compliance with the MIAME (Minimum Information About a Microarray Experiment) guidelines, supplemental data is available on a web-based database at http://www.aviangenomics.udel.edu and array data has been deposited at the NCBI GenBank gene expression omnibus (GEO) (to be submitted under GEO accession number GSE1794).

Quantitative real-time RT-PCR (qRT-PCR)

To confirm and validate gene expression changes quantitative real-time RT-PCR (qRT-PCR) was performed on seven genes: interleukin-1β (IL-1ß) and interleukin-6 (IL-6), inducible nitric oxide synthase (iNOS), neutrophil cytosolic factor-1 (NCF1), peroxiredoxin (PRDX1), complement component C3 (C3) and cathepsin L (CTSL). qRT-PCR primers were designed using Primer Express (Applied Biosystems, Foster City, CA) and the TIGR GgGI database (http://compbio.dfci.harvard.edu/tgi/cgibin/tgi/gimain.pl?gudb=g_gallust) tentative consensus sequences (Table 2). qRT-PCR was performed with aliquots of RNA from the same samples that were used in the AIIM microarray analysis. RNA samples (3-10 µg) were treated with DNase-I following the manufacturer's protocol (Life Technologies Inc.). Quantitative PCR was performed for each sample in triplicate on an ABI 7900HT Sequence Detection System (Applied Biosystems, Foster City, CA). The two-step amplification procedure utilizing 2×SYBR Green Master Mix (Stratagene Corp., La Jolla, CA) was performed in a 50 µl reaction volume containing 300 nM of each primer and 200 pg of cDNA. Data were analyzed using SDS2.1 (Applied Biosystems). The relative quantities of amplified gene products were determined by comparing the results from stimulated samples to the mean data from control macrophage RNA samples using the 2 -(∆∆Ct) method [START_REF] Bliss | Gene expression profiling of avian macrophage activation[END_REF].

Results

Initial analysis of microarray data

After exposure to either MS or APEC, chicken macrophages were subjected to initial gene expression analysis. The quality control steps and elements left after each quality control step are summarized in Table 3. Two cross-sections were made amongst the gathered data: i) amongst the three experiments of exposure to MS analysed with AMM/AIIM microarray and ii) between the experiments of exposure to either MS or APEC which were analyzed with the AIIM. As seen from Table 3, 14 elements showed modulation after exposure to MS considering both macrophage types (MDM/HD11), both microarrays (AMM or AIIM) and all three experimental designs (Table 1). When comparing the MS and APEC AIIM time-loop analyses (Table 1), 146 elements were modulated after macrophage exposure to both pathogens, MS or APEC (Table 3).

Chicken macrophage genes modulated by exposure to M. synoviae

As shown in Table 3, there were 14 chicken macrophage genetic elements shown to be significantly (FDR <0.05) modulated consistently during all experimental models of macrophage exposure to MS. These 14 elements, representing actually 11 distinct genes, create a core set of genes used by both type of cells. Seven of those genes, IL-1β, iNOS, A c c e p t e d M a n u s c r i p t CXCLi1, CCL5, CCL4L1, avidin and IL-1 receptor type 2 are presented in Figure 1. Last three genes (CCL4L1, avidin and IL-1 receptor type 2) were amongst the "top 10" induced genes in microarray analysis of two, MDM (non-exposed (NE), 1, 6, 24) and HD11 (NE,6,12,24) exposure experiments, while failing to pass quality controls in the MDM (NE, 6) (Table 1) exposure experiment. Except for iNOS, other six genes, presented in Figure 1, showed higher level of transcription in HD11 cell line than in MDM.

A core set of macrophage genetic elements modulated by exposure to M. synoviae and E. coli

To compare immunomodulatory activity of MS and APEC, MDM were exposed to either MS or APEC for 24h. In this AIIM microarray study, 303 elements were significantly (FDR<0.05) modulated by MS and 1749 elements were significantly (FDR<0.05) modulated by APEC (Table 3). A cross section of both sets of modulated elements showed 146 elements which were modulated by both, MS and APEC (Table 3) and 157 elements uniquely modulated by MS and 1603 elements uniquely modulated by APEC. In the core set of 146 elements, 87 elements were induced, while 20 elements were repressed. Macrophage genes represented by core set of elements were placed into relevant functional groups, and genes showing induction are presented in Table 4, while genes showing repression are presented in Table 5. Tables 4 and5 do not list cases where multiple elements represent single genes nor do they list elements with no assigned function. The remaining 39 elements represented two subgroups: 7 elements which were induced by MS/repressed by APEC and 32 elements which were repressed by A c c e p t e d M a n u s c r i p t MS/induced by APEC. A complete list of all the commonly induced/repressed elements is found on http://www.aviangenomics.udel.edu.

3.3.

The exposure of chicken macrophages to E. coli induced higher transcription of cytokine genes and genes involved in oxidative burst than exposure to M. synoviae Quantitative real-time PCR (qRT-PCR) was performed on seven selected genes listed in Table 2 in order to validate AIIM generated results, (Fig. 2). qRT-PCR revealed increased transcription of IL-1β, IL-6 and iNOS in at least one time point after exposure to either MS or APEC V-G, however higher levels of transcription occurred after exposure to APEC. While IL-1β and iNOS induction was observed by AIIM and qRT-PCR, increased transcription of IL-6 after exposure to either MS or APEC could only be observed in qRT-PCR. In the AIIM analysis of chicken macrophages exposed to APEC, NCF1 showed the highest induction of expression, 222.5-fold. The qRT-PCR analysis of NCF1 showed less dramatic increase in its transcription after exposure to MS and APEC (Fig 2). In the case of CTSL and PRDX1, the expression patterns seen in AIIM analysis were similar to those in qRT-PCR (Fig. 2). qRT-PCR analysis of C3 gene expression, showed a 5-fold increase in transcription after exposure to MS in comparison with no significant modulation shown by AIIM analysis. However, repression of C3 after exposure to APEC, observed by AIIM analysis, was validated through repression (10fold) shown by qRT-PCR.

Discussion

A c c e p t e d M a n u s c r i p t

Upon exposure to bacteria and other inducing agents, professional phagocytes, heterophils and macrophages, are the first immune cell responders. Therefore, we examined the initial response of the chicken immune system by using AMM and AIIM microarrays. Gene transcription changes in macrophages exposed to MS WVU 1853 or APEC V-G were evaluated. Amongst macrophage genes significantly induced after exposure to MS WVU 1853, we found (Fig. 1) and confirmed by qRT-PCR (Fig. 2) iNOS and IL-1β. The induction of the IL-6 gene by MS, shown in this study by qRT-PCR, is consistent with our previous observations that MS proteins, including MSPB, the lipoprotein subunit of MS haemagglutinin VlhA, induce secretion of IL-1β, IL-6 and nitric oxide in chicken macrophages [START_REF] Lavrič | Mycoplasma synoviae lipoprotein MSPB, the N-terminal part of VlhA haemagglutinin, induces secretion of nitric oxide, IL-6 and IL-1β in chicken macrophages[END_REF]). However, it seems that genes for IL-1β, IL-6 and iNOS are much more induced when macrophages are exposed to APEC than to MS, which might explain a more exacerbated inflammatory response during APEC infections than during M. synoviae infections [START_REF] Barnes | Colibacillosis[END_REF][START_REF] Kleven | Mycoplasma synoviae infection[END_REF]. Mycoplasmas do contain a large number of lipoproteins, which are strongly immunogenic like MSPB of M. synoviae [START_REF] Narat | The hemagglutination-positive phenotype of Mycoplasma synoviae induces experimental infectious synovitis in chickens more frequently than does the hemagglutination-negative phenotype[END_REF]. E. coli cell surface contains a number of pathogen associated molecular patterns (PAMP's), like LPS, flagellin and triacylated lipoproteins, each capable of interacting with its own Toll-like receptor (TLR) on the macrophage surface [START_REF] Werling | TOLL-like receptors linking innate and adaptive immune response[END_REF][START_REF] Rodriguez-Siek | Characterizing the APEC pathotype[END_REF]. The observed induction of the proinflammatory cytokines IL-1β and IL-6 as well as iNOS can be explained by activation of the TLR signal transduction pathway, through either MS or APEC PAMP's [START_REF] Iqbal | Expression patterns of chicken Toll-like receptor mRNA in tissues, immune cell subsets and cell lines[END_REF][START_REF] Kogut | Expression and function of Toll-like receptors in chicken heterophils[END_REF][START_REF] He | Profile of Toll-like receptor expressions and induction of nitric oxide synthesis by Toll-like receptor agonists in chicken monocytes[END_REF]. A higher induction of NCF1, PRDX1 and iNOS genes after exposure of macrophages to APEC compared to MS, suggests a more volatile oxidative burst response to an APEC infection, A c c e p t e d M a n u s c r i p t with more reactive oxygen and nitrogen species being formed, and consequently enhancing the inflammatory effect.

We also observed the induction of three chemokines, CXCLi1 (K60), CCL5 (ah294) and CCL4L1 (MIP-1β), in macrophages exposed to MS (Fig. 1). Interestingly, [START_REF] Lam | The macrophage inflammatory protein-1beta in the supernatants of Mycoplasma gallisepticum-infected chicken leukocytes attracts the migration of chicken heterophils and lymphocytes[END_REF] showed in his report that supernatants of MG-infected monocytes, macrophages, heterophils and thrombocytes were able to exert chemotactic activity towards heterophils and lymphocytes. Moreover, M. gallisepticum infected HD11 cells revealed enhanced transcription of the IL-6 gene [START_REF] Lam | Mycoplasma gallisepticum-induced alterations in cytokine genes in chicken cells and embryos[END_REF], as is seen in this study for MDM exposed to M. synoviae (Fig. 2). Indeed, in our previous studies M. synoviae proteins induced nitric oxide secretion in MQ-NCSU macrophage cell line, as well as in HD-11 macrophages (Lavrič et al., 2007 and unpublished data). Higher gene modulation in HD11 cells might be related to the viral transformation of this cell line. It is known that HD11 cells are hyperresponders to different ligands when compared to MDM cells.

Although the different levels of gene modulation were observed for HD11 cells and for MDM, the trend of gene modulation was the same for both cell types.

Transcription of genes encoding complement component C3 and CTSL, were analyzed by qRT-PCR because of their induction patterns detected by AIIM. C3 plays a central role in the activation of the complement system. The proteolytic degradation product of complement component C3 is a mediator of the local inflammatory process, inducing smooth muscle contraction, increasing vascular permeability and causing histamine release from mast cells and basophilic leukocytes [START_REF] De Bruijn | Human complement component C3: cDNA coding sequence and derived primary structure[END_REF].

By AIIM analysis we were not able to see any significant change in transcription of the macrophage C3 gene after exposure to MS, we only observed the repression of C3 in A c c e p t e d M a n u s c r i p t macrophages exposed to APEC V-G. However, through qRT-PCR we were able to demonstrate induction of C3 gene after exposure to MS, as well as confirming repression after exposure to APEC.

Cathepsin L (Fig. 2), which is important for the overall degradation of proteins in lysosomes [START_REF] Wada | N-terminal amino acid sequences of the heavy and light chains of chicken liver cathepsin L[END_REF] and thereby contributing to pathogen killing in phagocytes, was induced after exposing macrophages to either MS or APEC, but higher levels were detected in exposure to APEC.

Although some chicken macrophage genes respond in a similar fashion when exposed to either MS or APEC, a set of differentially regulated core set of elements and a vast number of uniquely expressed genes suggest that macrophages are capable of distinguishing between these two pathogens by using similar as well as different signal transduction pathways. Exposure of macrophages to MS caused a much milder reaction than exposure to APEC. A reasonable assumption would be that a lesser number of chicken macrophage signal transduction pathways were activated by MS than by APEC.

We are aware that our results do not reflect the complex events occurring in tissues infected by MS or APEC, where not only macrophages, but a mixed population of cells is present.

We are also well aware of microarray technology limitations, with some being based upon specific statistical assumptions. Nevertheless, our results revealed until now unidentified highly altered transcription of individual macrophage genes as a consequence of either MS or APEC infection. We think that this should provide a solid basis for more targeted future research.

Conclusions

A c c e p t e d M a n u s c r i p t

This study describes a novel approach for detecting pathogen induced gene modulation in certain immunocompetent cells and a comparison of two unrelated avian pathogens in their immunomodulation capability. MS and APEC showed similarities and differences concerning global gene induction and/or repression in chicken macrophages.

Certain genes become highly transcribed in order to effectively eliminate the pathogen, but we also detected some changes in macrophage gene modulation that might enable survival of the pathogen. We believe that our data could be a valuable contribution to intensive host-pathogen interaction studies. AIIM Time loop a Chicken macrophages were exposed to either M. synoviae type strain WVU 1853 or avian pathogenic E. coli strain V-G. b Cell lines used were either HD11 chicken macrophage cell line or peripheral blood monocyte derived macrophages (MDM). c Time points at which RNA samples were harvested; NE, non-exposed macrophages at time point 0h. d,e RNA Samples were hybridized to either a 4906 element avian macrophage microarray (AMM) or to a 4959 element avian innate immunity microarray (AIIM) in a time loop or dye swap format [START_REF] Bliss | Gene expression profiling of avian macrophage activation[END_REF]. 

5'ATGACCAAACTGCTGCGGAG3' IL-1ß R b 5'GTCGCTGTCAGCAAAGTCCC3' TC126176 c F 5'CAGGACGAGATGTGCAAGAAG3' IL-6 R 5'CCCTCACGGTCTTCTCCATA3' NM_204628 F 5'GCATTCTTATTGGCCCAGGA3' iNOS R 5'CATAGAGACGCTGCTGCCAG3' TC99103 c F 5'TGGAACGACCTCTCCGAAAA3' NCF1 R 5'CAGTGCTTTATGGAACTCGTAAATG3' NM_00130709 F 5'ACGATCTTCCTGTTGGCCG3' PRDX1 R 5'CTGTAAACTGGAAGGCCTGCA3' XM_422437 F 5'TGGGAGACCTTCGGTATTAACC3' C3 R 5'GGTATGCAAGTTGTTGGGTGTAAC3' NM_205405 F 5'CCAGGGTCAGTGTGGCTCTT3' CTSL R 5'TCTGAAGTGCTGGCCTTCAA3' XM_425038 a Forward. b Reverse.
c TIGR GgGI database (http://compbio.dfci.harvard.edu/tgi/cgi-bin/tgi/gimain.pl?gudb=g_gallust) tentative consensus sequences. IL-1β, interleukin 1 beta; IL-6, interleukin 6; iNOS, inducible nitric oxide synthase; NCF1, nuclear cytosolic factor 1; PRDX1, peroxiredoxin 1; C3, complement component C3; CTSL, cathepsin L. Control in all graphs is for nonexposed macrophages (0 h).

Figure 1 :

 1 Figure 1: Microarray analysis of selected genes induced after exposure of chicken macrophage cell line HD11 or chicken monocyte derived macrophages (MDM) to M. synoviae WVU 1853. Maximum induction values of genes for IL-1β, iNOS,

Figure 2 :

 2 Figure 2: Quantitative real time reverse transcription PCR (qRT-PCR) of selected genes after exposure of chicken monocyte derived macrophages (MDM) to M. synoviae WVU1853 or E. coli V-G. The microarray expression patterns of seven genes, IL-1β,

  

  

Table 1 : Experimental design of chicken macrophage exposure to bacterial agents and time-course sample hybridization to microarrays.

 1 

	Infectious agent a	Cell line b	Time points (h) c	Microarray used d	Sample hybridization format e
	MS WVU 1853	HD11	NE, 6, 12, 24	AMM	Time loop
	MS WVU 1853	MDM	NE, 6	AMM	Dye swap
	MS WVU 1853	MDM	NE, 1, 6, 24	AIIM	Time loop
	APEC V-G	MDM	NE, 1, 6, 24		

Table 2 : Real-time quantitative RT-PCR primers

 2 

	RNA target	F a	Primer sequence	TC c and Genbank accession numbers

Table 4 : Functional groupings of elements commonly induced in chicken monocyte derived macrophages (MDM) exposed to M. synoviae WVU 1835 or E. coli V-G.

 4 Maximal increase of gene transcription. The relevant time points (hours after exposure) are in parentheses. MS, M. synoviae WVU 1853, APEC, E. coli V-G.

	Max. induction level

a

Table 5 : Functional groupings of elements commonly repressed in chicken monocyte derived macrophages (MDM) exposed to M. synoviae WVU 1835 or E. coli V-G.

 5 

	Max. repression level

a Maximal decrease of gene transcription. The relevant time point (hours after exposure) are in parentheses. MS, M. synoviae WVU 1853, APEC, E. coli V-G.
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