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ABSTRACT  
 

Obesity has reached pandemic levels worldwide. The current models of diet-

induced obesity in rodents use predominantly high-fat based diets that do not 

take into account the consumption of variety of highly palatable, energy dense 

foods that are prevalent in Western society. We and others have shown that 

cafeteria diet (CAF) is a robust and reproducible model of human metabolic 

syndrome with tissue inflammation in the rat. We have previously shown that 

inbred rat strains such as Wistar Kyoto (WKY) and Lewis (LEW) show 

different susceptibilities to CAF diets with distinct metabolic and morphometric 

profiles. Here we show a difference in plasma MCP-1 levels and investigate 

the effect of CAF diet on peripheral blood monocyte transcriptome as powerful 

stress-sensing immune cells in WKY and LEW rats. We found that 75.5% of 

the differentially expressed transcripts under CAF diet were up-regulated in 

WKY rats and were functionally related to the activation of the immune 

response. Using a gene co-expression network constructed from the genes 

differentially expressed between CAF diet-fed LEW and WKY rats, we 

identified the Acyl-CoA synthetase short-chain family member 2 (Acss2) as a 

hub gene for a nutrient sensing cluster of transcripts in monocytes. Acss2 

genomic region is significantly enriched for previously established metabolism 

quantitative trait loci in the rat. Notably, monocyte expression levels of Acss2 

significantly correlated with plasma glucose, triglyceride, leptin and NEFA 

levels as well as morphometric measurements such as body weight and the 

total fat following CAF in the rat. These results show the importance of the 

genetic background in nutritional genomics and identify inbred rat strains as 

potential models for CAF-induced obesity. 
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1. INTRODUCTION    

Obesity represents an important health problem in human populations and 

there is need of new animal models that mimics optimally the main 

characteristics of human obesity.  

Susceptibility to obesity has a large underlying genetic component with 

modulatory environmental factors such as diet (Barsh et al., 2000; Bouchard, 

2008; Hetherington and Cecil, 2009; Ordovas, 2008; Pérusse and Bouchard, 

2000; Speakman, 2004). The administration of cafeteria (CAF) diet to rats is 

considered as a robust model of the human metabolic syndrome and its 

related pathologies, and has been widely used to understand the genetic 

factors that underlie obesity. Feeding with a cafeteria diet, obesity is due to 

the continuous hyperphagia as result of the voluntary intake of highly 

palatable and energy-dense cafeteria-style foods, which are typically found in 

western-type diets (Sampey et al., 2011). 

Importantly, the genetic background of the selected strain is an important 

determinant of the phenotypic diversity observed in diet-induced obesity 

models. Hence, by comparing Lewis (LEW) and Wistar Kyoto (WKY) rats 

responses to an obesogenic diet, we recently showed significant differences 

in metabolic and morphometric parameters. (Martínez-Micaelo et al., 2016). 

Specifically, our results suggested the leptin-signalling pathway as a divergent 

point between the strain-specific adaptations to CAF diet. LEW rats display a 

typical obesity phenotype characterized by an increase in body weight, 

adiposity and dislipemic and hyperglucemic profiles, accompanied by a 

preferential metabolization of carbohydrates as opposed to WKY rats, which 

metabolized preferentially lipids. Despite their body weight and adiposity gain, 

WKY rats maintained metabolic homeostasis as a result of the obesogenic 

diet showing a differential regulation in the leptin axis. 

In obesity, the prolonged over-nutrition is characterised by the restrained 

ability of the adipose tissue to store energy as fat. In parallel, a cytokine-

driven response characterised by the secretion of pro-inflammatory 

chemokines underlie obesity-induced inflammatory reactions. Among others, 
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monocyte chemotactic protein-1 (MCP-1) is one of the most important 

cytokines due to its ability to recruit peripheral monocytes to the adipose 

tissue (Iyer et al., 2010; Osborn and Olefsky, 2012). The continuous activation 

of the local inflammatory response underlies the chronic low-grade systemic 

inflammation that results in the widespread activation of the immune system 

(Lumeng and Saltiel, 2011). Furthermore, although the induced inflammatory 

response is triggered and takes place primarily in adipose tissue, other organs 

are also involved. 

Peripheral blood monocytes are powerful stress-sensing immune cells that 

play central roles in the regulation of innate immune responses through the 

release of inflammatory cytokines and the activation of the adaptive immunity 

(Parihar et al., 2010). Monocytes are of particular interest because, as 

circulating immune cells, they are exposed to the systemic environment, 

including the metabolic factors and pro-inflammatory cytokines produced and 

secreted by organs and tissues. Thus, the regulation of monocyte expression 

profile may reflect the physiological state of the whole organism. 

Here, we studied the CAF diet-induced modulation of peripheral monocyte 

transcriptome from inbred LEW and WKY rats. Considering the isogenic and 

homozygous nature of these inbred strains and using the CAF diet as 

induced-obesity, both the genetic background and environmental factors can 

be controlled, providing a powerful tool for understanding the “gene-diet” 

interactions that underlie the development of complex traits such as obesity. 

These inbred strains have been widely studied for their differential 

susceptibility to experimental glomerulonephritis through macrophage 

activation (Behmoaras et al., 2008; Behmoaras et al., 2010) and present a 

markedly distinct macrophage transcriptome, which result in differential 

macrophage activation (D’Souza et al., 2013; Maratou et al., 2011). Here, we 

show that the peripheral monocyte transcriptome of LEW and WKY rats is 

modulated by the CAF diet differentially. Our results suggest that monocyte 

transcriptome differences are caused by the contrasting metabolic and 

morphometric responses of LEW and WKY rats to the diet induced-obesity. 
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These results establish new models of nutritional genomics in the CAF-

induced obesity in the rat. 

2. MATERIALS AND METHODS 

Animals and experimental design 

Male LEW (LEW/Crl) and WKY (WKY/NCrl) (Charles River, Margate, UK) 

rats, weighing 190 g and 130 g, respectively, were housed in a 22 ºC 

temperature-controlled room with a 12-h light/dark cycle. After an adaptation 

period, rats from each strain were randomly distributed into two experimental 

groups (n=5) and fed with either a standard chow diet (STD) (Panlab, 

Barcelona, Spain) or a cafeteria diet (CAF), generating a hypercaloric diet 

distributed in a 10.4%, 38.6% and 50.8% of daily total energy intake from 

protein, carbohydrates and lipids respectively. After seven weeks of the 

indicated diet, the rats were fasted for 9 h and euthanised by exsanguination 

under anaesthesia. Blood was collected from abdominal aorta, and circulating 

monocytes were immediately isolated. See Figure 1 and (Martínez-Micaelo et 

al., 2016) for more detailed experimental design. Heparinised plasma was 

obtained by centrifugation from a blood sample and stored at -80 ºC until 

analysis. All the procedures were performed with the approval of the Animal 

Ethics Committee of the Universitat Rovira i Virgili (Tarragona, Spain).  

Measurement of inflammatory parameters in plasma 

MCP-1 was measured by an enzymatic colorimetric test kits provided by 

(ABCAM, Cambridge, USA). 

Isolation of circulating monocytes, RNA extraction and microarray 
preparation 

Peripheral blood mononuclear cells (PBMCs) were isolated by density-

gradient centrifugation using HISTOPAQUE-1083 solution (SIGMA, Madrid). 

Monocytes were purified based on their adherence to plastic in serum-free 

RPMI-supplemented medium. Thus, after 90 min, the non-adherent cells were 

removed by several washes with warm PBS, and the total RNA from the 
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adherent monocytes was extracted using the TRIzol reagent according to the 

manufacturer’s instructions (Invitrogen, Barcelona, Spain) and purified using 

RNeasy microkits (Qiagen). The quality of total RNA isolated was determined 

using the Agilent 2100 Bioanalyser. The RNA Integrity Number (RIN) of RNA 

ranged from 9.10-10. One hundred and fifty nanograms of total RNA were 

amplified, labelled and hybridised to Rat Gene 1.0 ST arrays (Affymetrix, 

Santa Clara, CA, USA) using the Ambion WT Expression kit (Life 

Technologies) according to manufacturer’s instructions. 

Microarray analysis of differential gene expression 

The data from microarrays were normalised using the robust multi-array 

average (RMA) method (Irizarry et al., 2003), implemented in the Affymetrix 

Bioconductor package, and the differentially expressed genes were 

determined using the linear model implemented in the limma Bioconductor 

package. The Benjamini and Hochberg method were used to adjust P-values 

for multiple testing and control of the false discovery rate. Gene Ontology 

(GO) terms and Kyoto Encyclopedia of Genes and Genomes (KEGG) 

pathways analysis was performed using the GOstats Bioconductor package 

(Falcon and Gentleman, 2007). 

Gene co-expression networks 

A gene co-expression network was constructed from the gene expression 

profiles of the transcripts whose expression was differentially modulated 

(absolute fold change >1.5) when comparing the expression profiles of 

circulating monocytes from CAF diet-fed WKY and LEW rats. The co-

expression network was inferred using a graphical Gaussian model (GGM) 

implemented in the R package GeneNet (Schäfer and Strimmer, 2005). 

Briefly, a partial-correlation matrix was estimated by computing the partial 

correlation between the expression profiles of each gene pair. Bayesian 

posterior edge probability >0.95 (corresponding to a local false discovery rate 

<5%) was used to determine the significance of the resulting pairwise partial 

correlations. In the resulting co-expression network the nodes represent the 

set of genes that were differentially expressed and co-expressed between 

WKY and LEW rats, and the edges link the pairs of genes whose expression 
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is not conditionally independent, defined as the pairwise partial correlation 

once the common effects of the other genes in the subset are removed 

(Opgen-Rhein and Strimmer, 2007). To identify sub-clusters (modules) within 

the network we used the MCODE algorithm implemented in the clusterMaker 

plugin (Morris et al., 2011) of Cytoscape software (Cline et al., 2007), and the 

modules were functionally annotated with GO terms and KEGG pathways 

using the GOstats Bioconductor package (Falcon and Gentleman, 2007). The 

selected clusters were analysed using the cyto-Hubba plugin (Lin et al., 2008) 

to determine the hubs and bottlenecks that represent the key regulatory 

genes within the network. 

Statistical analysis 

The results are expressed as the mean ± SEM. Strain and diet-specific effects 

(represented by a hash tag or an asterisk, respectively) were assessed using 

two-way ANOVA. Differences were considered to be significant when the p-

values were <0.05. These calculations were performed using SPSS 17.0 

software. 

3. RESULTS 

3.1 The metabolic response of LEW and WKY rats to CAF diet is strain-
dependent. 

We have previously shown in detail strain-specific phenotypic differences in 

CAF diet-induced obesity in LEW and WKY rats (Martínez-Micaelo et al., 

2016).  

Strain-specific differences were also observed in the modulation of the 

circulating levels of inflammatory biomarkers. Although CAF diet provoked a 

significant enhance in the levels of MCP-1 in LEW rats (241.29 ± 13.0 vs. 

297.97 ± 11.9. P-value = 0.017), no dietary effects were observed in WKY 

rats’ circulating MCP-1 levels (273.57 ± 22.0 vs. 305.10 ± 10.9, P-value = 

0.263). 
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3.2 CAF diet differentially modulates gene expression profiles in 
circulating monocytes of LEW and WKY rats.  

To study genetic factors underlying the metabolic-immunological crosstalk, 

gene expression profiles of circulating monocytes from STD- and CAF-fed 

LEW and WKY rats were determined. Microarray data were analysed in two 

ways: 1) comparing the monocyte expression profiles of CAF-fed WKY and 

LEW rats in order to identify genes that underlie genotype-dependent 

adaptation to diet-induced obesity and 2) analysing the strain-specific 

modulation of the transcriptome of circulating monocytes by the CAF diet. The 

study design is described in Figure 1. 

3.2.1 Strain-dependent adaptation of LEW and WKY rats to CAF diet. 

The expression profiles of circulating monocytes from WKY and LEW CAF-fed 

rats were first compared in order to determine the genetic basis of the strain-

dependent response to obesity. This microarray data analysis identified 8,479 

transcripts that were differentially expressed (p < 0.01) between the 

circulating monocytes from CAF-fed WKY and LEW rats; 75.5% of these 

transcripts were significantly up-regulated in WKY rats. We prioritized a set of 

29 transcripts that were significantly differentially expressed after correction 

for multiple testing (FDR < 5%) and with fold change (fc) > 5 when comparing 

the expression profiles from WKY and LEW rats (Figure 2A). Notably, this 

subset of highly differentially expressed transcripts included macrophage 

activation 2 like (Mpa2l), a target gene of nuclear factor-κB (NF-κB) 

(Rothgiesser et al., 2010) and lactate dehydrogenase A (Ldha), the gene 

encoding for the enzyme that catalyses the conversion of lactate to pyruvate 

during the glycolysis under anaerobic conditions. Mpa2l was 26 fold over-

expressed in WKY rats whereas Ldha was markedly down-regulated (fc = -

60.95) in these rats. Furthermore, 6 of the 29 transcripts with high differential 

expression between WKY and LEW rats (Klra7, Irg1, Ly49si1, Plk2, Rnd3, 

Lilrb3l) were also previously identified as differentially expressed transcripts in 

bone marrow-derived macrophages from WKY and LEW rats (Maratou et al., 

2011). 
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To gain insights into the molecular processes and pathways underlying these 

transcriptional responses, we analysed the set of 954 transcripts with fc > 1.5 

(up- and down-regulated) between CAF-fed WKY and LEW rats for 

enrichment for gene ontology (GO) terms. The GO terms were manually 

curated to remove redundant categories resulting from overlapping gene sets 

(Supplementary Table S1), and the most relevant terms that were significantly 

over-represented are shown in Figure 2A and B. The overexpressed genes in 

CAF-fed WKY rats were enriched for terms related to the activation of the 

inflammatory and immune responses resulting from the up-regulation of 

classical inflammatory mediators such as interferon gamma (Ifng, fc = 2.43), 

tumour necrosis factor (Tnf, fc = 2.11), nitric oxide synthase 2 (Nos2, fc = 

1.68), interleukins (IL) including IL1a (fc = 2.66), IL6 (fc = 2.41), IL12a (fc = 

2.34), IL18 (fc = 1.96) and IL23a (fc = 3.45) as well as genes involved in the 

regulation of eicosanoid production such as the gene encoding for 

cyclooxygenase 2 (prostaglandin-endoperoxide synthase 2 or Ptgs2, fc = 

2.71) and the gene encoding the 5-lipoxygenase (arachidonate 5-

lipoxygenase or Alox, fc = 2.70). Moreover, the over-expressed genes were 

also enriched for terms related to the positive regulation of the JAK-STAT 

cascade, specifically through the involvement of the tyrosine phosphorylation 

of STAT3. Nevertheless, the genes that were down-regulated in CAF-fed 

WKY rats compared to CAF-fed LEW rats were significantly enriched for very 

few gene ontologies (Figure 2C), suggesting the prominent significant 

functional gene enrichment in the immune system GO category.  

We then investigated gene regulatory networks by constructing a gene co-

expression network based on the analysis of the microarray-derived 

expression profiles assessed in circulating monocytes. In order to identify the 

individual genes and the gene clusters whose co-regulation underlie the 

strain-specific responses to diet, a gene co-expression network was inferred 

based on the differentially expressed transcripts that showed a fc > 1.5 (up- 

and down-regulated) between the circulating monocytes from CAF-fed WKY 

and LEW rats (Figure 3A). The resulting network is composed of a single 

connected component formed by 742 nodes and 8,215 edges. The molecular 

complex detection (MCODE) cluster algorithm was employed to extract 
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functional modules of densely interconnected genes (Bader and Hogue, 

2003). The biological relevance of the genes included in each of the 16 

MCODE-derived clusters was tested with GO and KEGG analysis of the 

functional significance of biochemical pathways (Figure 3B). Although not all 

of the modules were enriched significantly for GO terms or KEGG pathways, 

the transcripts in cluster 2, forming 40 nodes and 205 edges (representing 40 

annotated protein-coding genes), were functionally enriched for nutrient 

sensors (P-value = 2.94×10-4), responders to hormone stimuli (P-value = 

1.90×10-3), and components of the NOD-like receptor signalling pathway (P-

value = 6.84×10-3). Remarkably, the topology analysis of the module structure 

of cluster 2 identified the Acyl-CoA synthetase short-chain family member 2 

(Acss2) as the most essential hub within the cluster in terms of the node with 

the largest degree and the highest betweenness score. In addition, the 

functional relevance of Acss2 as regulator of nutrient sensing was determined 

by analysing the overlap of quantitative trait loci (QTLs) within the Acss2 

genomic region based on previously established QTL mapping results 

obtained from the Rat Genome Database (de la Cruz et al., 2005). This 

analysis revealed that a large majority of the 30 overlapping QTLs are related 

to traits associated with the regulation of metabolism such as body weight 

QTL 94, glucose level QTL 39 and serum leptin concentration QTL 7 

(Supplementary Table S2).  

In order to link the monocyte transcriptome to the obesity phenotypes 

observed in CAF diet, we investigated the association between the expression 

of Acss2 in peripheral monocytes and metabolism-related traits (Table 1, 

Figure S2). Notably, significant and strong correlations were found between 

the Acss2 expression in monocytes and (i) plasma levels of glucose, 

triglycerides, leptin and NEFAs and (ii) total fat and body weight as 

morphometric parameters (Table 1, Figure S2).  

The topological analysis inside this nutrient sensing cluster also revealed a 

functional sub-module consisting of 9 highly co-expressed nodes; all of these 

nodes were overexpressed in CAF-fed WKY rats compared to the LEW-fed 
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rats and significantly enriched for inflammatory response genes and genes 

that function in response to lipid and glucocorticoid stimuli. 

3.2.3 Strain-specific modulation of the transcriptome by CAF diet in 
circulating monocytes  

We also determined the effects of CAF diet on monocyte gene expression 

profile from LEW and WKY rats (Figure 4A and 4B). We show that the 

phenotypic response of LEW rats to CAF diet was translated in significant 

changes in monocyte gene expression, and although 228 and 195 transcripts 

were significantly up- and down-regulated respectively, the magnitude of fc by 

CAF diet was relatively moderate. Furthermore, gene ontology and KEGG 

analysis of the differentially expressed transcripts did not reveal any 

significant enrichment for any obvious obesity-related pathways when CAF 

and STD diet was compared in LEW rats. Interestingly, the modulation of the 

circulating monocyte expression profile by CAF diet in the WKY rats resulted 

in more significant changes in monocyte gene expression levels (483 up-

regulated and 449 down-regulated transcripts). Gene ontology (GO) and 

KEGG analyses showed an enrichment for Wnt and peroxisome proliferator-

activated receptor (PPAR) signalling pathways for up-regulated and down-

regulated genes, respectively. 
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4. DISCUSSION 

In the present study, we show differential monocyte transcriptome responses 

in inbred rat strains subjected to a metabolic challenge based on dietary 

energy density. Based on our previous results (Martínez-Micaelo et al., 2016), 

although both strains showed increased weight gain and adiposity in response 

to the CAF diet, plasma metabolic profiling evidenced contrasting phenotypic 

responses. Indeed, although CAF diet challenge induced hyperglycaemia, 

hypertriglyceridaemia and higher levels of NEFAs in LEW rats, this was not 

the case for WKY rats. These strains are therefore distinct models of diet 

induced obesity based on their biochemical response to CAF diet. 

Furthermore, increased leptin circulating levels was observed independently 

of the genetic background. In our previous work, using the same model of diet 

induced obesity, we reported a strong relationship between plasma leptin 

levels and the nutritional status-associated traits, such as the food intake, 

adiposity or plasma triglycerides and glucose levels in LEW rats. The 

metabolic phenotype resulting from central leptin resistance is considered as 

a pivotal event underlying the development of obesity and its associated 

dysfunctions (Zhang and Scarpace, 2006). In contrast, the diet-induced 

hyperleptinaemia was not translated into the impairment in lipid and glucose 

metabolism in WKY rats. Hence our previous data suggested that the 

regulation of the leptin-signalling axis was, at least partly, the underlying 

cause of the observed strain-specific responses to CAF diet. 

We show that the diet-induced modulation of the inflammatory response is 

strain-specific. Although CAF diet promoted inflammation measured by 

increased fat-derived MCP-1 circulating levels in LEW rats, this was not the 

case in WKY rats, suggesting the genetic control of CAF-induced 

inflammatory markers in plasma. 

The genetic determinants of the phenotypic response to diet is well-

established (Pérusse and Bouchard, 2000; Speakman, 2004). Our results 

obtained in WKY and LEW rats suggest that the factors underlying the 

differential response to the dietary energy density are genetically determined 



 13 

in these strains. The role of peripheral monocytes as professional stress-

sensing circulating cells and the pivotal role of leptin in the regulation of 

energy metabolism, suggest that monocytes and the regulation of their gene 

expression profiles are valuable for the determination of the host genetic 

factors influencing the plasticity of the response to diet-induced obesity. Given 

the contrasting metabolic profiles of WKY and LEW rats, we hypothesised that 

their monocyte transcriptome will be an intermediate phenotype reflecting the 

genetic control of CAF-diet in the rat. The differentially expressed genes 

underlying the strain-dependent response to CAF diet were determined by 

comparing the expression profiles of monocytes from CAF-fed WKY and LEW 

rats. Notably, the genes that were significantly overexpressed in WKY rats 

were significantly enriched for the activation of inflammatory and immune 

response GO categories. Indeed, genes encoding classical inflammatory 

mediators, including Ifng, Tnf, Nos2, several interleukins and regulators of 

eicosanoid production were significantly over-expressed in CAF-fed WKY 

rats. 

The measurement of a broader range of inflammatory plasma biomarkers (not 

only MCP-1 levels) in the two strains will allow more conclusive correlations 

between the monocyte transcriptome and systemic markers of obesity-

induced inflammation. Off note, the expression of Mcp1 is not differentially 

expressed in response to cafeteria diet in monocytes from WKY and LEW 

strains, so the levels of this inflammatory biomarker in plasma is not explained 

by the peripheral monocyte transcriptome, but more likely is a result of 

adiposity gained during the CAF diet. 

A co-expression network of the differentially expressed genes was inferred in 

order to explore transcriptional changes in terms of gene-gene interactions. 

The integration of the co-expression network inferred from the significant 

pairwise partial correlations between the strain-specific differential expressed 

genes and the MCODE-based clustering of nodes lead to biological function-

enriched clusters of highly co-expressed genes, based on the assumption that 

functionally related genes are frequently co-expressed across organisms, 

constituting conserved transcription modules. Thus, by extracting the cluster 
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of genes differentially co-expressed, we identified a module where highly co-

expressed genes within the cluster were significantly enriched for nutrient 

sensing, response to hormone stimuli and the NOD-like receptor signalling 

pathways. Furthermore, Acss2 was identified as the most highly connected 

hub gene and also the gene with the highest betweenness centrality score, 

two topological measures that highlight the impact of this node within the 

cluster. Based on its position within the cluster, Acss2 expression changes 

may have a large impact on the underlying biological functions (Carter et al., 

2004). Acss2 encodes a member of the Acyl-CoA synthetase short-chain 

family, an enzyme that catalyses the ligation of the acetate derived from the 

β-oxidation of fatty acids to CoA to produce acetyl-CoA for oxidation through 

the citric acid cycle (TCA). Acss2 is therefore an essential enzyme for energy 

expenditure under ketogenic conditions (Luong et al., 2000). QTLs related to 

complex obesity-related traits such as body weight, glucose and leptin levels 

were found to overlap within Acss2 genomic region. Interestingly, in a 

previous study investigating glucose intolerance biomarkers in circulating 

white blood cells (WBC) in high-fat diet (Wopereis et al., 2012), Acss2 gene 

expression was proposed as an accurate diagnostic biomarker for glucose 

intolerance. In addition, Acss2 gene expression in WBC has been linked with 

hepatic concentrations of TCA-involved metabolites, including citrate, malate, 

succinate and fumarate, whose production depends directly on the ACSS2 

protein activity (Wopereis et al., 2012). Consistent with these results, we 

found that, in addition to the overexpression of Acss2 in CAF-fed WKY rat 

monocytes, which showed significantly lower glucose levels that CAF-fed 

LEW rats, there is a significant and strong correlation between Acss2 gene 

expression in circulating monocytes and the corresponding glucose plasma 

levels. Acss2 levels also significantly correlate with plasma leptin levels and 

the body weight, traits related to the overlapping QTLs, and with the plasma 

levels of triglycerides and NEFAs. Therefore, our results confirm that a low 

expression of Acss2 in circulating monocytes is an indicator of impaired 

glucose metabolism. Furthermore, Acss2 is involved in de novo lipogenesis, 

and in the regulation of the triglyceride storage capacity of adipose tissue, 

playing a key role as a nutrient sensor. In addition, the expression of Acss2 is 

regulated by sterol regulatory element-binding proteins (SREBPs), 
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transcription factors, which are key regulators of nutritional homeostasis 

(Osborne, 2000). SREBPs, especially SREBP-1, which is abundantly 

expressed in monocytes, have also been described as a link between the lipid 

metabolism and the innate immune response through its direct regulation of 

core genes involved in the inflammasome activation (Im et al., 2011), 

supporting the significant over-representation of the NOD-like receptor 

signalling pathway in the co-expressed genes within the Acss2-regulated 

nutrient sensing cluster. In summary, our results strongly suggested that 

Acss2, a nutrient sensing protein and a diagnostic biomarker of glucose 

resistance, is a key regulator gene for the differential responsiveness to 

dietary energy density and a pivotal genetic link for the integration of 

metabolic and immune homeostasis. 

When CAF-diet effects were compared to STD diet, this translated into a 

moderate change in gene expression profile in circulating monocytes of the 

LEW rat whereas a substantial set of genes was differentially modulated by 

the diet in WKY rats including microRNA 223 (Mir223) expression. miR-223, 

the mature form of Mir223, is a microRNA that is highly expressed in 

monocytes and directly targets STAT3 to regulate its activation; the down-

regulation of miR-223 expression, such as was induced by the CAF diet in 

monocytes from WKY rats, is associated with the activation of STAT3 (Chen 

et al., 2012).  

In conclusion, the differential phenotypic and transcriptomics response of 

LEW and WKY rats to a CAF diet highlighted the prone and resistant 

responses of these inbred strains to diet-induced obesity. These results 

suggest that inbred rat strains could be used in nutritional genomics to 

establish the complex intermediate role of innate immune cells such as 

monocytes in CAF-induced obesity.  
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Figure legends 

Figure 1. Experimental design used to study the role of inbred rat 
models in nutritional genomics. The phenotypic response (described 

previously in (Martínez-Micaelo et al., 2016)) showed a differential 

susceptibility of LEW and WKY rats to CAF diet, here we studied the 

differential modulation of the peripheral monocyte transcriptome of LEW and 

WKY rats by the CAF diet, as consequence of the prone and resistant 

responses of LEW and WKY rats to the diet induced-obesity, respectively. 

Figure 2. Gene expression profile in circulating monocytes from CAF-fed 
LEW and WKY rats. (A) Strain-specific differentially expressed genes. 

Transcripts with more than 5-fold differences between CAF-fed WKY and 

LEW rats are shown; the red bars correspond to the transcripts that are 

overexpressed in WKY rats, and the green bars indicate the transcripts that 

are overexpressed in LEW rats. (B and C) A summary of the over-represented 

Gene Ontology Categories based on a Gene Set Enrichment analysis of the 

differentially expressed genes between CAF-fed WKY and LEW rats.  

Figure 3. Gene co-expression networks for differentially expressed 
transcripts  in CAF-fed WKY and LEW rats. (A) A simplified representation 

of the network and the MCODE-based clusters. Cluster 2, significantly 

enriched as a nutrient sensor, is highlighted, and the significantly over-

represented Gene Ontology categories from the selected sub-cluster are 

shown. The edge shape is related to the direction of the partial correlation; the 

continuous lines represent partial positive correlations, and dotted lines refer 

to partial negative correlation. The node colour represents the fold change 

between the expression of the corresponding transcript in CAF-fed WKY and 

LEW rats; red nodes correspond to genes that are over-expressed in WKY 

rats, and green nodes correspond to genes that are over-expressed in LEW 

rats. The highlighted node within cluster 2 represents a high-scoring 

differentially expressed gene. (B) Functional enrichment analysis of the 

MCODE-based co-expressed gene clusters. Significantly over-represented 

GO terms and KEEG pathways within each cluster are represented. 
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Figure 4. CAF diet effect on the expression profile of circulating 
monocytes in WKY and LEW rats. (A) CAF diet effect on the transcriptome 

of circulating monocytes of LEW rats when compared to STD diet. (B) Effect 

of the CAF diet on the gene expression profile of circulating monocytes of 

WKY rats.  
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Table 1. Significant Pearson correlations between the log2 expression values 

of Acyl-CoA synthetase short-chain 2 (Acss2) in circulating monocytes of STD 

diet- and CAF diet-fed LEW and WKY rats with metabolic-related phenotypes. 

Phenotypes Pearson’s r P-value 

Glucose -0.714 1.28×10-3 

Triglycerides -0.683 2.52×10-3 

Leptin -0.612 8.97×10-3 

NEFAs -0.612 9.02×10-3 

Total fat weight -0.592 1.22×10-2 

Body weight -0.590 1.26×10-2 

 

 



LEW!
(n=10)!

WKY!
(n=10)!

STANDARD DIET!

CAFETERIA DIET!

0! weeks! 7!

Phenotypic profile (Mar%nez)Micaelo.et.al.,.2016)!

Peripheral blood monocyte transcriptome!

Different susceptibility to CAF diet:!
 - Morphometric analysis  ! !!

 - Food intake  ! !!

 - Energy metabolism  ! !!

 - Plasma metabolites ! �  !

!

D
iff

er
en

tia
lly

 e
xp

re
ss

ed
 

ge
ne

s 
(F

C
>1

.5
)!

WKY vs LEW  (Total = 8,479 genes)
WKY

707 genes

LEW
247 genes

Dcbld2

Spns2

Tyro3

Muc1

Cmc1

Tmem241

Lgals1

Pir

Phtf2

Cxcr3

Hrh3

Ppp1r15a

Xcl1

Mpo

Slc22a23

Ncald

Phgdh

Ckb

Gadd45b

Hist1h1b
RGD1307218

Plekha2

Top3b

Oplah

Cd27

Sec11c

Enc1

rnf141

Rtn4 Mx2

LOC689800

Tarsl2
Ccdc82

Ppp1r3b

Ly49si1

Hist2h3c2

Cry2

G0s2

Ube2l6

Rab30

Sytl3

Phemx

Socs3TnfZc3h12a

Plcl1

Usp18

Clcf1

Ptgs2

Nup210l

Gbp5

Lmo7

Sepp1

Map3k8

Lipg

RGD1311501

Adcy5

Lrrc34

Sema4b

Adra1a

Trpm5

Ly49si2

Nos2

Tbx21
Txndc16

Gramd1b
Zc3h12c

Tmem163

Cxcl1

Samsn1

Nedd9

RGD1359508

Slc17a2

Tnfsf14

Bace1

Csrp1

Ifi27

Il23a

Mterfd3

Dip2c

Egr1
Dusp19

Il1a

Akap2

Alpk2

Fcgr3a

Il1rn

Dgkd

Gbp4

Tubgcp5

Prg4

Rhoc
LOC685067

Tcf4

Ifih1

RGD1304622

Oas2

Nfkbid

Hmgcs2

RGD1311723

RGD1563581
Olr396

Gulp1
Nsg2 Pvrl3

Gpx3

Fat4

Efcab4b

Icam1Rspo2

Dusp2

Afaf

Rnf19b

Cd24

Eya1

LOC257650

Evx1
LOC681198

Fads1 Tcte4

Rhd

Dusp14

Hbq1Tmcc2
Aqp1

Alox15

Gzma

Rtp2

Igj
Akr1b8

Il6

Egr2

Pla2g2d

Sdc4

Rnase10

Edn1

Rtp3

Cxcr6
MetNdufs5

Rps10

Mal
Cxcl2

LOC287167

Rnase2
Ank1

Cd300le-ps1
Snca

Slc38a5

Egr3

Ccrn4l

Ankrd33b

LOC100364244 
Ccl4

Rapgef2

Cd244

Ccr9

Nampt

Csf2
Htra4

Nrarp

Cd2
Pkia

LOC363060 Gapdh
Farp1

Adamts3

Itga1

Gapt

Aifm3

LOC308990

Nlrp3

Il18

Ckap2l Cdca2

Tmem176bRnf150

Cav1

Hdc
Cd200r2

Cd80

Gzmm

LOC100360621 

Lgals5Pde7a

Hmgb1

LOC686506

Cacnb4

Tmem88
Ncr1

Ptprn

LOC679782

Lgals3bp

Nlrc4

RGD1307288

Serpinb10

Olr1413

Lgsn
Cd38

Ttyh2Slc7a11
Gls2

Zfp583
LOC497796Ifi t2

Ngfr

Muc4

OaslCcdc88cElovl7

LOC688170CpmNr4a3
Lif
Lacc1F3

Mid2Gprc5aGrb7

Slco4a1LOC100362710 

RT1-N3

Ptprm
Sdf2l1

Map3k12

Spry1
LOC689963

Thumpd2

Grhl3

Hbegf

Btla

Klrb1
Cish

Tm4sf19
H1f0

Epha2
Ppfibp2

Crtam

Ifng

Tpd52l3
Dusp6Astn1

Ugdh

Hspa4l

Rgs16Prg2LOC685152Herc6

Bard1

Hspa2
LOC100360161 Zbtb10LOC100359482 

LOC100359865 

Enpp3
Tnfsf15

Lyc2
Kcne1l

Commd6

Mpzl2

Rnpep

If i tm6

Fbxw9
S100a8

Ly9

Matn1

Dsp

Upp1

S100a9
Tns1

Klra1

Gpr97
Fpr1

Clec4b2
Ier3

Ly6al

Tmem2

Clec12b

sep-08

Ccr2

Plxdc2
Rab20

Dgat2

Csf1

Steap4

Car8

Slc2a6

Amica1

Camp

Glipr2

Klrb1a

Lrp12
Arl11

Aqp9Tinagl1

Retnlg

Mctp2

Entpd1
Itgad

Kcnk1

Zfp532

Limk2

Nudt4

Prok2

Htr2a

Il22ra2

Oscar

Fetub Clec1a

Padi4

Lat2

Wfdc15b

Gon4l

Tnfrsf17

Plekhf1

Htr1b

LOC304239

Mmp12

Prrg1

Cd300e

Fcer2

Cd36

Cd40lg

Pld1

Ccl7
RGD1560058

Map9
Gchfr

Zfyve9

RGD1563222

Atp1b1
Smad7

LOC100360638 

Slc7a8

Stx8
Blvrb

Clec4a2

Hbb-b1

LOC688393

Car1

Cpeb3

Trem2

Cpb2

Pde2a

Rab3il1
Ahsp

Klrc1
Sh2d1a

Slc4a1

Cmklr1

Specc1Mpst

Fas

Alas2

Hemgn
Fech

Cd52
Slc25a39

Glrx5
Selenbp1

Mfsd4

Mreg

Arg1
LOC364561

Gk5

LOC502842
Mn1

Clic5

Odz3

RGD1565490

LOC685987

Fsip1
Trim72

Slco4c1Il18rapEntpd2
Il12rb2

Cdc42bpgArsb

LOC685619Dydc1 LOC100365766 

Fn1

Taf1a

Dhdds
Tubb2b

Srgap3

Donson
Nt5c1a

Ccdc80

Stab2

Plod2

Mtm1

Lpar5

Tes

Ankrd37

Marveld2

RGD1565316 Apbb2

Pid1

Tctn1

Snx7

Irf7

Catsperg1

LOC367289

Hist1h4m

Auts2l

Kcng3

Tdrd5

Esco2

Trim55

Pard6g

Igfbp4

Dcun1d3

Tspan2

Inhba

Isg15

Astl

Ripk3Dkk3

Sgtb

LOC100361637 
Tmem67

Top2a

Sstr2

B3galt6

RGD1559875Chsy1

Adamts12

Slc35a1

Rsph9

Kitlg
Mpp7

Gcet2 Plscr1

Ocm

LOC688553

RGD1309313

IgG-2a

Dusp12

Mzb1LOC100361052 

RGD1307235

Lamb2

Dach2

LOC100361945 

Mcpt10

RGD1565025

Apool

Slc6a4

Slc2a13

RGD1307325

Gnpnat1

Npepl1

Scarb2

RGD1564125

PccaMir181b-2

Rbm11

Kctd1

LOC314509

LOC100361706 

Epdr1

Clec12a

Ddi2

Calcrl

Kcnj2
RGD1309540

Prr15

LOC606294

Serpine2

Trpm2

Rasgef1a

Ikbip

Pter

Tmc7

Oscp1

Arhgap18

Galnt9

Bmx

Lrp5

Esam

Prom1

Tmem200c

Dgkg

Cldn1

P2ry13LOC684499 Ptafr

LOC680627

Ralgds

Id1

Tipin
Nlrp12

Mmp9

Gzmk Tjp1

Ampd3

Klrg1
Klri1
LOC688452 Abcg3l1

If i t1

Peli2

Cdhr1

Gpr84 Prickle1

Rrm2 Mir223RGD1562525
Lpcat2 Bst1

LOC691897

Rora Scin

Klre1

Nkg7Bpgm

Gzmb
Klrc3

Armc2

Ankrd6

Xk

Pira2

LOC688325
Mmd

Neil1

RGD1311849

Sun3

S100a10

Rhag

Prdx4

Park2

Fam184b

Lig4

Slc35c2

Ramp3

LOC686013

Ccdc92

Nup62cl
Olr1351

RGD1564149

Ppm1l

LOC690948

Slc10a7

Itih4Ankrd22

Ssh1

Nit2

Pcyt1b

Tmem231

Btbd3

Muc20

Fhit

LOC100363376 

Arhgef11

Spint1

Rgs12

Cxcl10

Tgfb3

Tulp3

Irgm Nudt15 Tacc3

Elovl6

If i t3

Hist1h2bm H6pd

LOC690689

LOC290595
LOC100362003 

Zfp347

Trim59

Rgs5

Wbp5

RGD1308165
Ostalpha

LOC100361009 

Plekhg3
Ldoc1

Ehd2 Ddx60

Ncln

LOC100362694 

Oas1a

LOC100365438 Rit1
Stau2

Mcpt8
Gapdh-ps1

Lancl1

Mest
Slc18a2

LOC100360610 

Gpr25

RGD1309676Neu3 RGD1560775LOC502812

RGD1564952
Fhl2

Brca1
Appl2 Nme1

Slc7a3

RGD1565133Kmo Olr300LOC300024

Ndufaf2
LOC501993

Ccr5

LOC100359978 

LOC691939

Kbtbd10

Mir181a-1

Gas2l1
LOC363433Edaradd

Sh2d1b
Iqce

Mir32Abcg3LOC691851

LOC690781
LOC690275

LOC500181

RragB

LOC361962

Pld5
Nr3c2

Slamf7 HpgdsCd93
Gabarapl1Gadd45aArl4d

Casc1
Klra17Dhfr

Cxadr
Dab2
Cntnap1

Spats2l
Atf3

Tppp3

Slc26a11
Areg

Acss2

Oas1i

Mark1
Sfrp2

Mx1
Rfx4

Myh6 Hps3
Olah

RGD1564682
Olr630

Defb24
Ankrd13c

LOC366772
Zic5

Dennd2d
RGD1308124

RGD1560806Igh-6
Prkar2aTrim30

LOC690012

Slfn4LOC685580
Selm

Mthfr

Wdr5b
Oas1b

Apold1

Hivep3

Idh1 Elovl4

Scg5

Timp3
Syt5

Prr16

Penk

Cx3cr1
Zik1

Cd163l1
LOC501110

Dsc2

RT1-CE7Spata22
Mir181a-2Gpr19

Plxdc1
TifaCcdc85a
Akap12

RGD1559710

LOC100270669 

Fhl1

Vrk2
F11r

Ly6g6c

Rnf224

Gsta3

Gabra1

Tac1

Mia
Sytl4

RGD1563408
Nt5dc2 Mki67

Dhx58

Aig1

Amigo2

C2
Acaa2

ATP8

LOC499120
Tmsbl1

Nr0b2

Myct1
BglapCyp2j4

Cdc42bpaMcam

Nrcam

Gpr114

Tceal3
Pign

Cetn1
Nr4a2

Bco2
Fam164a

Atm

Igha

Nrip3

Enpp5
Sspn

Laptm4b

Eci3

Cluster 1 

Cluster 2 

Cluster 3 

Cluster 4 

Cluster 5 

Cluster 7 

Cluster 8 

Cluster 9 

Cluster 10 Cluster 11 

Cluster 12 

Cluster 13 

Cluster 14 

Cluster 15 
Cluster 16 

Cluster 6 
Dcbld2

Spns2

Tyro3

Muc1

Cmc1

Tmem241

Lgals1

Pir

Phtf2

Cxcr3

Hrh3

Ppp1r15a

Xcl1

Mpo

Slc22a23

Ncald

Phgdh

Ckb

Gadd45b

Hist1h1b
RGD1307218

Plekha2

Top3b

Oplah

Cd27

Sec11c

Enc1

rnf141

Rtn4 Mx2

LOC689800

Tarsl2
Ccdc82

Ppp1r3b

Ly49si1

Hist2h3c2

Cry2

G0s2

Ube2l6

Rab30

Sytl3

Phemx

Socs3TnfZc3h12a

Plcl1

Usp18

Clcf1

Ptgs2

Nup210l

Gbp5

Lmo7

Sepp1

Map3k8

Lipg

RGD1311501

Adcy5

Lrrc34

Sema4b

Adra1a

Trpm5

Ly49si2

Nos2

Tbx21
Txndc16

Gramd1b
Zc3h12c

Tmem163

Cxcl1

Samsn1

Nedd9

RGD1359508

Slc17a2

Tnfsf14

Bace1

Csrp1

Ifi27

Il23a

Mterfd3

Dip2c

Egr1
Dusp19

Il1a

Akap2

Alpk2

Fcgr3a

Il1rn

Dgkd

Gbp4

Tubgcp5

Prg4

Rhoc
LOC685067

Tcf4

Ifih1

RGD1304622

Oas2

Nfkbid

Hmgcs2

RGD1311723

RGD1563581
Olr396

Gulp1
Nsg2 Pvrl3

Gpx3

Fat4

Efcab4b

Icam1Rspo2

Dusp2

Afaf

Rnf19b

Cd24

Eya1

LOC257650

Evx1
LOC681198

Fads1 Tcte4

Rhd

Dusp14

Hbq1Tmcc2
Aqp1

Alox15

Gzma

Rtp2

Igj
Akr1b8

Il6

Egr2

Pla2g2d

Sdc4

Rnase10

Edn1

Rtp3

Cxcr6
MetNdufs5

Rps10

Mal
Cxcl2

LOC287167

Rnase2
Ank1

Cd300le-ps1
Snca

Slc38a5

Egr3

Ccrn4l

Ankrd33b

LOC100364244 
Ccl4

Rapgef2

Cd244

Ccr9

Nampt

Csf2
Htra4

Nrarp

Cd2
Pkia

LOC363060 Gapdh
Farp1

Adamts3

Itga1

Gapt

Aifm3

LOC308990

Nlrp3

Il18

Ckap2l Cdca2

Tmem176bRnf150

Cav1

Hdc
Cd200r2

Cd80

Gzmm

LOC100360621 

Lgals5Pde7a

Hmgb1

LOC686506

Cacnb4

Tmem88
Ncr1

Ptprn

LOC679782

Lgals3bp

Nlrc4

RGD1307288

Serpinb10

Olr1413

Lgsn
Cd38

Ttyh2Slc7a11
Gls2

Zfp583
LOC497796Ifi t2

Ngfr

Muc4

OaslCcdc88cElovl7

LOC688170CpmNr4a3
Lif
Lacc1F3

Mid2Gprc5aGrb7

Slco4a1LOC100362710 

RT1-N3

Ptprm
Sdf2l1

Map3k12

Spry1
LOC689963

Thumpd2

Grhl3

Hbegf

Btla

Klrb1
Cish

Tm4sf19
H1f0

Epha2
Ppfibp2

Crtam

Ifng

Tpd52l3
Dusp6Astn1

Ugdh

Hspa4l

Rgs16Prg2LOC685152Herc6

Bard1

Hspa2
LOC100360161 Zbtb10LOC100359482 

LOC100359865 

Enpp3
Tnfsf15

Lyc2
Kcne1l

Commd6

Mpzl2

Rnpep

If i tm6

Fbxw9
S100a8

Ly9

Matn1

Dsp

Upp1

S100a9
Tns1

Klra1

Gpr97
Fpr1

Clec4b2
Ier3

Ly6al

Tmem2

Clec12b

sep-08

Ccr2

Plxdc2
Rab20

Dgat2

Csf1

Steap4

Car8

Slc2a6

Amica1

Camp

Glipr2

Klrb1a

Lrp12
Arl11

Aqp9Tinagl1

Retnlg

Mctp2

Entpd1
Itgad

Kcnk1

Zfp532

Limk2

Nudt4

Prok2

Htr2a

Il22ra2

Oscar

Fetub Clec1a

Padi4

Lat2

Wfdc15b

Gon4l

Tnfrsf17

Plekhf1

Htr1b

LOC304239

Mmp12

Prrg1

Cd300e

Fcer2

Cd36

Cd40lg

Pld1

Ccl7
RGD1560058

Map9
Gchfr

Zfyve9

RGD1563222

Atp1b1
Smad7

LOC100360638 

Slc7a8

Stx8
Blvrb

Clec4a2

Hbb-b1

LOC688393

Car1

Cpeb3

Trem2

Cpb2

Pde2a

Rab3il1
Ahsp

Klrc1
Sh2d1a

Slc4a1

Cmklr1

Specc1Mpst

Fas

Alas2

Hemgn
Fech

Cd52
Slc25a39

Glrx5
Selenbp1

Mfsd4

Mreg

Arg1
LOC364561

Gk5

LOC502842
Mn1

Clic5

Odz3

RGD1565490

LOC685987

Fsip1
Trim72

Slco4c1Il18rapEntpd2
Il12rb2

Cdc42bpgArsb

LOC685619Dydc1 LOC100365766 

Fn1

Taf1a

Dhdds
Tubb2b

Srgap3

Donson
Nt5c1a

Ccdc80

Stab2

Plod2

Mtm1

Lpar5

Tes

Ankrd37

Marveld2

RGD1565316 Apbb2

Pid1

Tctn1

Snx7

Irf7

Catsperg1

LOC367289

Hist1h4m

Auts2l

Kcng3

Tdrd5

Esco2

Trim55

Pard6g

Igfbp4

Dcun1d3

Tspan2

Inhba

Isg15

Astl

Ripk3Dkk3

Sgtb

LOC100361637 
Tmem67

Top2a

Sstr2

B3galt6

RGD1559875Chsy1

Adamts12

Slc35a1

Rsph9

Kitlg
Mpp7

Gcet2 Plscr1

Ocm

LOC688553

RGD1309313

IgG-2a

Dusp12

Mzb1LOC100361052 

RGD1307235

Lamb2

Dach2

LOC100361945 

Mcpt10

RGD1565025

Apool

Slc6a4

Slc2a13

RGD1307325

Gnpnat1

Npepl1

Scarb2

RGD1564125

PccaMir181b-2

Rbm11

Kctd1

LOC314509

LOC100361706 

Epdr1

Clec12a

Ddi2

Calcrl

Kcnj2
RGD1309540

Prr15

LOC606294

Serpine2

Trpm2

Rasgef1a

Ikbip

Pter

Tmc7

Oscp1

Arhgap18

Galnt9

Bmx

Lrp5

Esam

Prom1

Tmem200c

Dgkg

Cldn1

P2ry13LOC684499 Ptafr

LOC680627

Ralgds

Id1

Tipin
Nlrp12

Mmp9

Gzmk Tjp1

Ampd3

Klrg1
Klri1
LOC688452 Abcg3l1

If i t1

Peli2

Cdhr1

Gpr84 Prickle1

Rrm2 Mir223RGD1562525
Lpcat2 Bst1

LOC691897

Rora Scin

Klre1

Nkg7Bpgm

Gzmb
Klrc3

Armc2

Ankrd6

Xk

Pira2

LOC688325
Mmd

Neil1

RGD1311849

Sun3

S100a10

Rhag

Prdx4

Park2

Fam184b

Lig4

Slc35c2

Ramp3

LOC686013

Ccdc92

Nup62cl
Olr1351

RGD1564149

Ppm1l

LOC690948

Slc10a7

Itih4Ankrd22

Ssh1

Nit2

Pcyt1b

Tmem231

Btbd3

Muc20

Fhit

LOC100363376 

Arhgef11

Spint1

Rgs12

Cxcl10

Tgfb3

Tulp3

Irgm Nudt15 Tacc3

Elovl6

If i t3

Hist1h2bm H6pd

LOC690689

LOC290595
LOC100362003 

Zfp347

Trim59

Rgs5

Wbp5

RGD1308165
Ostalpha

LOC100361009 

Plekhg3
Ldoc1

Ehd2 Ddx60

Ncln

LOC100362694 

Oas1a

LOC100365438 Rit1
Stau2

Mcpt8
Gapdh-ps1

Lancl1

Mest
Slc18a2

LOC100360610 

Gpr25

RGD1309676Neu3 RGD1560775LOC502812

RGD1564952
Fhl2

Brca1
Appl2 Nme1

Slc7a3

RGD1565133Kmo Olr300LOC300024

Ndufaf2
LOC501993

Ccr5

LOC100359978 

LOC691939

Kbtbd10

Mir181a-1

Gas2l1
LOC363433Edaradd

Sh2d1b
Iqce

Mir32Abcg3LOC691851

LOC690781
LOC690275

LOC500181

RragB

LOC361962

Pld5
Nr3c2

Slamf7 HpgdsCd93
Gabarapl1Gadd45aArl4d

Casc1
Klra17Dhfr

Cxadr
Dab2
Cntnap1

Spats2l
Atf3

Tppp3

Slc26a11
Areg

Acss2

Oas1i

Mark1
Sfrp2

Mx1
Rfx4

Myh6 Hps3
Olah

RGD1564682
Olr630

Defb24
Ankrd13c

LOC366772
Zic5

Dennd2d
RGD1308124

RGD1560806Igh-6
Prkar2aTrim30

LOC690012

Slfn4LOC685580
Selm

Mthfr

Wdr5b
Oas1b

Apold1

Hivep3

Idh1 Elovl4

Scg5

Timp3
Syt5

Prr16

Penk

Cx3cr1
Zik1

Cd163l1
LOC501110

Dsc2

RT1-CE7Spata22
Mir181a-2Gpr19

Plxdc1
TifaCcdc85a
Akap12

RGD1559710

LOC100270669 

Fhl1

Vrk2
F11r

Ly6g6c

Rnf224

Gsta3

Gabra1

Tac1

Mia
Sytl4

RGD1563408
Nt5dc2 Mki67

Dhx58

Aig1

Amigo2

C2
Acaa2

ATP8

LOC499120
Tmsbl1

Nr0b2

Myct1
BglapCyp2j4

Cdc42bpaMcam

Nrcam

Gpr114

Tceal3
Pign

Cetn1
Nr4a2

Bco2
Fam164a

Atm

Igha

Nrip3

Enpp5
Sspn

Laptm4b

Eci3

Cd40lg

Irgm

RGD1307218 

Tpd52l3

Tnfsf14

Oas1a

Dusp19

Mark1

Cyp2j4

Lrp12

LOC685619 

RGD1308165 

Gchfr

MregLy6al

Limk2Nlrp12 Padi4

Bco2

LOC361962 

Crtam

Rps10
Plxdc1

Cpm

Lacc1

If i t3

Slc26a11

LOC290595 
Tgfb3

Olr300
Ccdc85a

Rnase10

Cd2Dennd2dSpata22

RGD1565490 

Tceal3

Mx1

LOC497796 

Pla2g2d

Wfdc15b

Map3k12

Sdf2l1
Mmp9

Pld1

Nr3c2

Bst1

Clec1a

RGD1563408 

P2ry13

Clec12b

Gcet2

Cdc42bpg

Mal

Hbb-b1

Car1

Ank1
Hbq1

Cd52

Slc38a5

Lgals5

Alox15
Tmcc2

Selenbp1
Hemgn

Rhd Specc1

Snca

Mpst

Bpgm
Slc25a39

Fech

Ahsp

Alas2

LOC287167 

Glrx5

Slc4a1
Aqp1

Blvrb

Fetub

Amica1
Entpd1

Csf1
Fpr1

RGD1562525 

Steap4

Mir223

LOC688393 

Olr630

Sfrp2

Ccr5

Clec4a2

LOC689963 

Cd300le-ps1 
Oas1i

Cd300e

Akap12

Ttyh2

Idh1

Slco4a1

Ckap2l

Tm4sf19

Hivep3

Mid2

Hist1h1b
LOC685152 

Atf3

Amigo2

Slamf7

Apold1

Mthfr

Arl4d

Zbtb10

LOC100360161 Hspa2

LOC100360610 

LOC502812 

ATP8

LOC691939 

LOC500181 

Kbtbd10

Map9

Mir181a-2

Gpr114

LOC366772 
LOC100361052 

Igh-6

Lpcat2

Mir181a-1

LOC100361009 

Gzmk

Rora

Tmem2

Klrc3

Klri1

LOC100365438 

Tjp1

Atp1b1

Slc7a8
Gapdh

Hspa4l
Nkg7

Lif

Rgs16

Rnase2

Nup62cl

Gsta3

Clic5

Gzmb

Il12rb2

Camp

Dusp12

Clec4b2

Tns1
Glipr2

B3galt6

Ptafr

Klra1

Taf1a
Zc3h12c

OcmLOC685987 Peli2

Selm

Trim30

Tulp3

Sgtb

Gabarapl1

Slco4c1

Cpeb3

RT1-CE7

Kmo

LOC100361637 

Cd163l1

Ankrd13c

Akap2

RGD1563222 

Smad7

Nudt15

Dgkd

RragB

Ccdc88c

LOC100362003 

Fsip1

Grb7
Cxadr

Ankrd33b

Cetn1

RGD1560058 

Areg

LOC100359978 

Ccl4

C2

Aifm3

Slc7a11

Gas2l1

Lancl1

Bard1

Egr2

Cxcl10

Nrip3

Gk5

Stau2

Atm

Dsc2

Ppfibp2

Rit1

Ifih1

SspnCntnap1
Mx2

RT1-N3

Oas1b

LOC685580 Edaradd

H6pd

Cmklr1

Pir

Mia

Itgad

Cdhr1Srgap3

Dusp14
Btla

IgG-2aFarp1

Ankrd6

Ostalpha Zfyve9

Trim72

Rfx4

Fhl1

Mzb1

Ugdh

Arg1

Timp3

Ly6g6c

Acss2

Slc18a2

Defb24

Ccdc92

Myct1

Txndc16

Tubgcp5
Mpp7

Odz3

NrcamLOC100360638 

Top3b

Pde7a

Hrh3
Syt5

Ramp3

F11r

Gabra1

Bglap

Laptm4b

Cxcl1

Nos2

Socs3

Il1a

Rtp3

Il6

Ccrn4l
Cxcl2

F3

Nfkbid

Fcer2

Oasl

Clcf1

Tcf4

Penk

Lipg

Olah

Mcpt8

Nrarp

Casc1

LOC688553 

Egr1

Oplah

Mn1

Zik1

Egr3

Nme1

Zfp583

LOC690689 
Dhx58

LOC690275 
LOC363433 LOC364561 

Stx8

Rapgef2

Gbp4

Slfn4

Gapdh-ps1

Tac1

RGD1308124 

Ngfr
Abcg3

Plekha2

LOC300024 

Gprc5a Ccr2

Hps3

Tubb2b

Zfp347
Dydc1

Arsb

Ccl7

LOC691851 

Fam164a

LOC499120 

Wbp5

Mcam

Cd36

Met

Mmp12

LOC363060 

Dab2

Kitlg

Aig1

Gls2

Mcpt10

Tppp3

Sytl4

RGD1307325 

Gpr97

Ralgds

LOC684499 

Gpr84

Aqp9

Arl11

S100a9

Tinagl1

Ampd3 Entpd2

Dhdds

LOC688452 

LOC100365766 

Wdr5b

LOC688170 

Tmem67 Appl2

Mir32

RGD1564682 LOC100361945 

Igha

Akr1b8

Mki67

Gadd45b

Nr4a2

Epha2

Nt5dc2

Dusp6

LOC690012 

Elovl6

Sdc4

Il18rap

Klrg1

Rab3il1

Klrc1

Trim59

Scin

Cluster 1 

Cd40lg

Irgm

RGD1307218 

Tpd52l3

Tnfsf14

Oas1a

Dusp19

Mark1

Cyp2j4

Lrp12

LOC685619 

RGD1308165 

Gchfr

MregLy6al

Limk2Nlrp12 Padi4

Bco2

LOC361962 

Crtam

Rps10
Plxdc1

Cpm

Lacc1

If i t3

Slc26a11

LOC290595 
Tgfb3

Olr300
Ccdc85a

Rnase10

Cd2Dennd2dSpata22

RGD1565490 

Tceal3

Mx1

LOC497796 

Pla2g2d

Wfdc15b

Map3k12

Sdf2l1
Mmp9

Pld1

Nr3c2

Bst1

Clec1a

RGD1563408 

P2ry13

Clec12b

Gcet2

Cdc42bpg

Mal

Hbb-b1

Car1

Ank1
Hbq1

Cd52

Slc38a5

Lgals5

Alox15
Tmcc2

Selenbp1
Hemgn

Rhd Specc1

Snca

Mpst

Bpgm
Slc25a39

Fech

Ahsp

Alas2

LOC287167 

Glrx5

Slc4a1
Aqp1

Blvrb

Fetub

Amica1
Entpd1

Csf1
Fpr1

RGD1562525 

Steap4

Mir223

LOC688393 

Olr630

Sfrp2

Ccr5

Clec4a2

LOC689963 

Cd300le-ps1 
Oas1i

Cd300e

Akap12

Ttyh2

Idh1

Slco4a1

Ckap2l

Tm4sf19

Hivep3

Mid2

Hist1h1b
LOC685152 

Atf3

Amigo2

Slamf7

Apold1

Mthfr

Arl4d

Zbtb10

LOC100360161 Hspa2

LOC100360610 

LOC502812 

ATP8

LOC691939 

LOC500181 

Kbtbd10

Map9

Mir181a-2

Gpr114

LOC366772 
LOC100361052 

Igh-6

Lpcat2

Mir181a-1

LOC100361009 

Gzmk

Rora

Tmem2

Klrc3

Klri1

LOC100365438 

Tjp1

Atp1b1

Slc7a8
Gapdh

Hspa4l
Nkg7

Lif

Rgs16

Rnase2

Nup62cl

Gsta3

Clic5

Gzmb

Il12rb2

Camp

Dusp12

Clec4b2

Tns1
Glipr2

B3galt6

Ptafr

Klra1

Taf1a
Zc3h12c

OcmLOC685987 Peli2

Selm

Trim30

Tulp3

Sgtb

Gabarapl1

Slco4c1

Cpeb3

RT1-CE7

Kmo

LOC100361637 

Cd163l1

Ankrd13c

Akap2

RGD1563222 

Smad7

Nudt15

Dgkd

RragB

Ccdc88c

LOC100362003 

Fsip1

Grb7
Cxadr

Ankrd33b

Cetn1

RGD1560058 

Areg

LOC100359978 

Ccl4

C2

Aifm3

Slc7a11

Gas2l1

Lancl1

Bard1

Egr2

Cxcl10

Nrip3

Gk5

Stau2

Atm

Dsc2

Ppfibp2

Rit1

Ifih1

SspnCntnap1
Mx2

RT1-N3

Oas1b

LOC685580 Edaradd

H6pd

Cmklr1

Pir

Mia

Itgad

Cdhr1Srgap3

Dusp14
Btla

IgG-2aFarp1

Ankrd6

Ostalpha Zfyve9

Trim72

Rfx4

Fhl1

Mzb1

Ugdh

Arg1

Timp3

Ly6g6c

Acss2

Slc18a2

Defb24

Ccdc92

Myct1

Txndc16

Tubgcp5
Mpp7

Odz3

NrcamLOC100360638 

Top3b

Pde7a

Hrh3
Syt5

Ramp3

F11r

Gabra1

Bglap

Laptm4b

Cxcl1

Nos2

Socs3

Il1a

Rtp3

Il6

Ccrn4l
Cxcl2

F3

Nfkbid

Fcer2

Oasl

Clcf1

Tcf4

Penk

Lipg

Olah

Mcpt8

Nrarp

Casc1

LOC688553 

Egr1

Oplah

Mn1

Zik1

Egr3

Nme1

Zfp583

LOC690689 
Dhx58

LOC690275 
LOC363433 LOC364561 

Stx8

Rapgef2

Gbp4

Slfn4

Gapdh-ps1

Tac1

RGD1308124 

Ngfr
Abcg3

Plekha2

LOC300024 

Gprc5a Ccr2

Hps3

Tubb2b

Zfp347
Dydc1

Arsb

Ccl7

LOC691851 

Fam164a

LOC499120 

Wbp5

Mcam

Cd36

Met

Mmp12

LOC363060 

Dab2

Kitlg

Aig1

Gls2

Mcpt10

Tppp3

Sytl4

RGD1307325 

Gpr97

Ralgds

LOC684499 

Gpr84

Aqp9

Arl11

S100a9

Tinagl1

Ampd3 Entpd2

Dhdds

LOC688452 

LOC100365766 

Wdr5b

LOC688170 

Tmem67 Appl2

Mir32

RGD1564682 LOC100361945 

Igha

Akr1b8

Mki67

Gadd45b

Nr4a2

Epha2

Nt5dc2

Dusp6

LOC690012 

Elovl6

Sdc4

Il18rap

Klrg1

Rab3il1

Klrc1

Trim59

Scin

Cluster 2 

Cd40lg

Irgm

RGD1307218 

Tpd52l3

Tnfsf14

Oas1a

Dusp19

Mark1

Cyp2j4

Lrp12

LOC685619 

RGD1308165 

Gchfr

MregLy6al

Limk2Nlrp12 Padi4

Bco2

LOC361962 

Crtam

Rps10
Plxdc1

Cpm

Lacc1

If i t3

Slc26a11

LOC290595 
Tgfb3

Olr300
Ccdc85a

Rnase10

Cd2Dennd2dSpata22

RGD1565490 

Tceal3

Mx1

LOC497796 

Pla2g2d

Wfdc15b

Map3k12

Sdf2l1
Mmp9

Pld1

Nr3c2

Bst1

Clec1a

RGD1563408 

P2ry13

Clec12b

Gcet2

Cdc42bpg

Mal

Hbb-b1

Car1

Ank1
Hbq1

Cd52

Slc38a5

Lgals5

Alox15
Tmcc2

Selenbp1
Hemgn

Rhd Specc1

Snca

Mpst

Bpgm
Slc25a39

Fech

Ahsp

Alas2

LOC287167 

Glrx5

Slc4a1
Aqp1

Blvrb

Fetub

Amica1
Entpd1

Csf1
Fpr1

RGD1562525 

Steap4

Mir223

LOC688393 

Olr630

Sfrp2

Ccr5

Clec4a2

LOC689963 

Cd300le-ps1 
Oas1i

Cd300e

Akap12

Ttyh2

Idh1

Slco4a1

Ckap2l

Tm4sf19

Hivep3

Mid2

Hist1h1b
LOC685152 

Atf3

Amigo2

Slamf7

Apold1

Mthfr

Arl4d

Zbtb10

LOC100360161 Hspa2

LOC100360610 

LOC502812 

ATP8

LOC691939 

LOC500181 

Kbtbd10

Map9

Mir181a-2

Gpr114

LOC366772 
LOC100361052 

Igh-6

Lpcat2

Mir181a-1

LOC100361009 

Gzmk

Rora

Tmem2

Klrc3

Klri1

LOC100365438 

Tjp1

Atp1b1

Slc7a8
Gapdh

Hspa4l
Nkg7

Lif

Rgs16

Rnase2

Nup62cl

Gsta3

Clic5

Gzmb

Il12rb2

Camp

Dusp12

Clec4b2

Tns1
Glipr2

B3galt6

Ptafr

Klra1

Taf1a
Zc3h12c

OcmLOC685987 Peli2

Selm

Trim30

Tulp3

Sgtb

Gabarapl1

Slco4c1

Cpeb3

RT1-CE7

Kmo

LOC100361637 

Cd163l1

Ankrd13c

Akap2

RGD1563222 

Smad7

Nudt15

Dgkd

RragB

Ccdc88c

LOC100362003 

Fsip1

Grb7
Cxadr

Ankrd33b

Cetn1

RGD1560058 

Areg

LOC100359978 

Ccl4

C2

Aifm3

Slc7a11

Gas2l1

Lancl1

Bard1

Egr2

Cxcl10

Nrip3

Gk5

Stau2

Atm

Dsc2

Ppfibp2

Rit1

Ifih1

SspnCntnap1
Mx2

RT1-N3

Oas1b

LOC685580 Edaradd

H6pd

Cmklr1

Pir

Mia

Itgad

Cdhr1Srgap3

Dusp14
Btla

IgG-2aFarp1

Ankrd6

Ostalpha Zfyve9

Trim72

Rfx4

Fhl1

Mzb1

Ugdh

Arg1

Timp3

Ly6g6c

Acss2

Slc18a2

Defb24

Ccdc92

Myct1

Txndc16

Tubgcp5
Mpp7

Odz3

NrcamLOC100360638 

Top3b

Pde7a

Hrh3
Syt5

Ramp3

F11r

Gabra1

Bglap

Laptm4b

Cxcl1

Nos2

Socs3

Il1a

Rtp3

Il6

Ccrn4l
Cxcl2

F3

Nfkbid

Fcer2

Oasl

Clcf1

Tcf4

Penk

Lipg

Olah

Mcpt8

Nrarp

Casc1

LOC688553 

Egr1

Oplah

Mn1

Zik1

Egr3

Nme1

Zfp583

LOC690689 
Dhx58

LOC690275 
LOC363433 LOC364561 

Stx8

Rapgef2

Gbp4

Slfn4

Gapdh-ps1

Tac1

RGD1308124 

Ngfr
Abcg3

Plekha2

LOC300024 

Gprc5a Ccr2

Hps3

Tubb2b

Zfp347
Dydc1

Arsb

Ccl7

LOC691851 

Fam164a

LOC499120 

Wbp5

Mcam

Cd36

Met

Mmp12

LOC363060 

Dab2

Kitlg

Aig1

Gls2

Mcpt10

Tppp3

Sytl4

RGD1307325 

Gpr97

Ralgds

LOC684499 

Gpr84

Aqp9

Arl11

S100a9

Tinagl1

Ampd3 Entpd2

Dhdds

LOC688452 

LOC100365766 

Wdr5b

LOC688170 

Tmem67 Appl2

Mir32

RGD1564682 LOC100361945 

Igha

Akr1b8

Mki67

Gadd45b

Nr4a2

Epha2

Nt5dc2

Dusp6

LOC690012 

Elovl6

Sdc4

Il18rap

Klrg1

Rab3il1

Klrc1

Trim59

Scin

Cluster 3 

Cd40lg

Irgm

RGD1307218 

Tpd52l3

Tnfsf14

Oas1a

Dusp19

Mark1

Cyp2j4

Lrp12

LOC685619 

RGD1308165 

Gchfr

MregLy6al

Limk2Nlrp12 Padi4

Bco2

LOC361962 

Crtam

Rps10
Plxdc1

Cpm

Lacc1

If i t3

Slc26a11

LOC290595 
Tgfb3

Olr300
Ccdc85a

Rnase10

Cd2Dennd2dSpata22

RGD1565490 

Tceal3

Mx1

LOC497796 

Pla2g2d

Wfdc15b

Map3k12

Sdf2l1
Mmp9

Pld1

Nr3c2

Bst1

Clec1a

RGD1563408 

P2ry13

Clec12b

Gcet2

Cdc42bpg

Mal

Hbb-b1

Car1

Ank1
Hbq1

Cd52

Slc38a5

Lgals5

Alox15
Tmcc2

Selenbp1
Hemgn

Rhd Specc1

Snca

Mpst

Bpgm
Slc25a39

Fech

Ahsp

Alas2

LOC287167 

Glrx5

Slc4a1
Aqp1

Blvrb

Fetub

Amica1
Entpd1

Csf1
Fpr1

RGD1562525 

Steap4

Mir223

LOC688393 

Olr630

Sfrp2

Ccr5

Clec4a2

LOC689963 

Cd300le-ps1 
Oas1i

Cd300e

Akap12

Ttyh2

Idh1

Slco4a1

Ckap2l

Tm4sf19

Hivep3

Mid2

Hist1h1b
LOC685152 

Atf3

Amigo2

Slamf7

Apold1

Mthfr

Arl4d

Zbtb10

LOC100360161 Hspa2

LOC100360610 

LOC502812 

ATP8

LOC691939 

LOC500181 

Kbtbd10

Map9

Mir181a-2

Gpr114

LOC366772 
LOC100361052 

Igh-6

Lpcat2

Mir181a-1

LOC100361009 

Gzmk

Rora

Tmem2

Klrc3

Klri1

LOC100365438 

Tjp1

Atp1b1

Slc7a8
Gapdh

Hspa4l
Nkg7

Lif

Rgs16

Rnase2

Nup62cl

Gsta3

Clic5

Gzmb

Il12rb2

Camp

Dusp12

Clec4b2

Tns1
Glipr2

B3galt6

Ptafr

Klra1

Taf1a
Zc3h12c

OcmLOC685987 Peli2

Selm

Trim30

Tulp3

Sgtb

Gabarapl1

Slco4c1

Cpeb3

RT1-CE7

Kmo

LOC100361637 

Cd163l1

Ankrd13c

Akap2

RGD1563222 

Smad7

Nudt15

Dgkd

RragB

Ccdc88c

LOC100362003 

Fsip1

Grb7
Cxadr

Ankrd33b

Cetn1

RGD1560058 

Areg

LOC100359978 

Ccl4

C2

Aifm3

Slc7a11

Gas2l1

Lancl1

Bard1

Egr2

Cxcl10

Nrip3

Gk5

Stau2

Atm

Dsc2

Ppfibp2

Rit1

Ifih1

SspnCntnap1
Mx2

RT1-N3

Oas1b

LOC685580 Edaradd

H6pd

Cmklr1

Pir

Mia

Itgad

Cdhr1Srgap3

Dusp14
Btla

IgG-2aFarp1

Ankrd6

Ostalpha Zfyve9

Trim72

Rfx4

Fhl1

Mzb1

Ugdh

Arg1

Timp3

Ly6g6c

Acss2

Slc18a2

Defb24

Ccdc92

Myct1

Txndc16

Tubgcp5
Mpp7

Odz3

NrcamLOC100360638 

Top3b

Pde7a

Hrh3
Syt5

Ramp3

F11r

Gabra1

Bglap

Laptm4b

Cxcl1

Nos2

Socs3

Il1a

Rtp3

Il6

Ccrn4l
Cxcl2

F3

Nfkbid

Fcer2

Oasl

Clcf1

Tcf4

Penk

Lipg

Olah

Mcpt8

Nrarp

Casc1

LOC688553 

Egr1

Oplah

Mn1

Zik1

Egr3

Nme1

Zfp583

LOC690689 
Dhx58

LOC690275 
LOC363433 LOC364561 

Stx8

Rapgef2

Gbp4

Slfn4

Gapdh-ps1

Tac1

RGD1308124 

Ngfr
Abcg3

Plekha2

LOC300024 

Gprc5a Ccr2

Hps3

Tubb2b

Zfp347
Dydc1

Arsb

Ccl7

LOC691851 

Fam164a

LOC499120 

Wbp5

Mcam

Cd36

Met

Mmp12

LOC363060 

Dab2

Kitlg

Aig1

Gls2

Mcpt10

Tppp3

Sytl4

RGD1307325 

Gpr97

Ralgds

LOC684499 

Gpr84

Aqp9

Arl11

S100a9

Tinagl1

Ampd3 Entpd2

Dhdds

LOC688452 

LOC100365766 

Wdr5b

LOC688170 

Tmem67 Appl2

Mir32

RGD1564682 LOC100361945 

Igha

Akr1b8

Mki67

Gadd45b

Nr4a2

Epha2

Nt5dc2

Dusp6

LOC690012 

Elovl6

Sdc4

Il18rap

Klrg1

Rab3il1

Klrc1

Trim59

Scin

Cluster 4 

Cd40lg

Irgm

RGD1307218 

Tpd52l3

Tnfsf14

Oas1a

Dusp19

Mark1

Cyp2j4

Lrp12

LOC685619 

RGD1308165 

Gchfr

MregLy6al

Limk2Nlrp12 Padi4

Bco2

LOC361962 

Crtam

Rps10
Plxdc1

Cpm

Lacc1

If i t3

Slc26a11

LOC290595 
Tgfb3

Olr300
Ccdc85a

Rnase10

Cd2Dennd2dSpata22

RGD1565490 

Tceal3

Mx1

LOC497796 

Pla2g2d

Wfdc15b

Map3k12

Sdf2l1
Mmp9

Pld1

Nr3c2

Bst1

Clec1a

RGD1563408 

P2ry13

Clec12b

Gcet2

Cdc42bpg

Mal

Hbb-b1

Car1

Ank1
Hbq1

Cd52

Slc38a5

Lgals5

Alox15
Tmcc2

Selenbp1
Hemgn

Rhd Specc1

Snca

Mpst

Bpgm
Slc25a39

Fech

Ahsp

Alas2

LOC287167 

Glrx5

Slc4a1
Aqp1

Blvrb

Fetub

Amica1
Entpd1

Csf1
Fpr1

RGD1562525 

Steap4

Mir223

LOC688393 

Olr630

Sfrp2

Ccr5

Clec4a2

LOC689963 

Cd300le-ps1 
Oas1i

Cd300e

Akap12

Ttyh2

Idh1

Slco4a1

Ckap2l

Tm4sf19

Hivep3

Mid2

Hist1h1b
LOC685152 

Atf3

Amigo2

Slamf7

Apold1

Mthfr

Arl4d

Zbtb10

LOC100360161 Hspa2

LOC100360610 

LOC502812 

ATP8

LOC691939 

LOC500181 

Kbtbd10

Map9

Mir181a-2

Gpr114

LOC366772 
LOC100361052 

Igh-6

Lpcat2

Mir181a-1

LOC100361009 

Gzmk

Rora

Tmem2

Klrc3

Klri1

LOC100365438 

Tjp1

Atp1b1

Slc7a8
Gapdh

Hspa4l
Nkg7

Lif

Rgs16

Rnase2

Nup62cl

Gsta3

Clic5

Gzmb

Il12rb2

Camp

Dusp12

Clec4b2

Tns1
Glipr2

B3galt6

Ptafr

Klra1

Taf1a
Zc3h12c

OcmLOC685987 Peli2

Selm

Trim30

Tulp3

Sgtb

Gabarapl1

Slco4c1

Cpeb3

RT1-CE7

Kmo

LOC100361637 

Cd163l1

Ankrd13c

Akap2

RGD1563222 

Smad7

Nudt15

Dgkd

RragB

Ccdc88c

LOC100362003 

Fsip1

Grb7
Cxadr

Ankrd33b

Cetn1

RGD1560058 

Areg

LOC100359978 

Ccl4

C2

Aifm3

Slc7a11

Gas2l1

Lancl1

Bard1

Egr2

Cxcl10

Nrip3

Gk5

Stau2

Atm

Dsc2

Ppfibp2

Rit1

Ifih1

SspnCntnap1
Mx2

RT1-N3

Oas1b

LOC685580 Edaradd

H6pd

Cmklr1

Pir

Mia

Itgad

Cdhr1Srgap3

Dusp14
Btla

IgG-2aFarp1

Ankrd6

Ostalpha Zfyve9

Trim72

Rfx4

Fhl1

Mzb1

Ugdh

Arg1

Timp3

Ly6g6c

Acss2

Slc18a2

Defb24

Ccdc92

Myct1

Txndc16

Tubgcp5
Mpp7

Odz3

NrcamLOC100360638 

Top3b

Pde7a

Hrh3
Syt5

Ramp3

F11r

Gabra1

Bglap

Laptm4b

Cxcl1

Nos2

Socs3

Il1a

Rtp3

Il6

Ccrn4l
Cxcl2

F3

Nfkbid

Fcer2

Oasl

Clcf1

Tcf4

Penk

Lipg

Olah

Mcpt8

Nrarp

Casc1

LOC688553 

Egr1

Oplah

Mn1

Zik1

Egr3

Nme1

Zfp583

LOC690689 
Dhx58

LOC690275 
LOC363433 LOC364561 

Stx8

Rapgef2

Gbp4

Slfn4

Gapdh-ps1

Tac1

RGD1308124 

Ngfr
Abcg3

Plekha2

LOC300024 

Gprc5a Ccr2

Hps3

Tubb2b

Zfp347
Dydc1

Arsb

Ccl7

LOC691851 

Fam164a

LOC499120 

Wbp5

Mcam

Cd36

Met

Mmp12

LOC363060 

Dab2

Kitlg

Aig1

Gls2

Mcpt10

Tppp3

Sytl4

RGD1307325 

Gpr97

Ralgds

LOC684499 

Gpr84

Aqp9

Arl11

S100a9

Tinagl1

Ampd3 Entpd2

Dhdds

LOC688452 

LOC100365766 

Wdr5b

LOC688170 

Tmem67 Appl2

Mir32

RGD1564682 LOC100361945 

Igha

Akr1b8

Mki67

Gadd45b

Nr4a2

Epha2

Nt5dc2

Dusp6

LOC690012 

Elovl6

Sdc4

Il18rap

Klrg1

Rab3il1

Klrc1

Trim59

Scin

Cluster 10 

Cd40lg

Irgm

RGD1307218 

Tpd52l3

Tnfsf14

Oas1a

Dusp19

Mark1

Cyp2j4

Lrp12

LOC685619 

RGD1308165 

Gchfr

MregLy6al

Limk2Nlrp12 Padi4

Bco2

LOC361962 

Crtam

Rps10
Plxdc1

Cpm

Lacc1

If i t3

Slc26a11

LOC290595 
Tgfb3

Olr300
Ccdc85a

Rnase10

Cd2Dennd2dSpata22

RGD1565490 

Tceal3

Mx1

LOC497796 

Pla2g2d

Wfdc15b

Map3k12

Sdf2l1
Mmp9

Pld1

Nr3c2

Bst1

Clec1a

RGD1563408 

P2ry13

Clec12b

Gcet2

Cdc42bpg

Mal

Hbb-b1

Car1

Ank1
Hbq1

Cd52

Slc38a5

Lgals5

Alox15
Tmcc2

Selenbp1
Hemgn

Rhd Specc1

Snca

Mpst

Bpgm
Slc25a39

Fech

Ahsp

Alas2

LOC287167 

Glrx5

Slc4a1
Aqp1

Blvrb

Fetub

Amica1
Entpd1

Csf1
Fpr1

RGD1562525 

Steap4

Mir223

LOC688393 

Olr630

Sfrp2

Ccr5

Clec4a2

LOC689963 

Cd300le-ps1 
Oas1i

Cd300e

Akap12

Ttyh2

Idh1

Slco4a1

Ckap2l

Tm4sf19

Hivep3

Mid2

Hist1h1b
LOC685152 

Atf3

Amigo2

Slamf7

Apold1

Mthfr

Arl4d

Zbtb10

LOC100360161 Hspa2

LOC100360610 

LOC502812 

ATP8

LOC691939 

LOC500181 

Kbtbd10

Map9

Mir181a-2

Gpr114

LOC366772 
LOC100361052 

Igh-6

Lpcat2

Mir181a-1

LOC100361009 

Gzmk

Rora

Tmem2

Klrc3

Klri1

LOC100365438 

Tjp1

Atp1b1

Slc7a8
Gapdh

Hspa4l
Nkg7

Lif

Rgs16

Rnase2

Nup62cl

Gsta3

Clic5

Gzmb

Il12rb2

Camp

Dusp12

Clec4b2

Tns1
Glipr2

B3galt6

Ptafr

Klra1

Taf1a
Zc3h12c

OcmLOC685987 Peli2

Selm

Trim30

Tulp3

Sgtb

Gabarapl1

Slco4c1

Cpeb3

RT1-CE7

Kmo

LOC100361637 

Cd163l1

Ankrd13c

Akap2

RGD1563222 

Smad7

Nudt15

Dgkd

RragB

Ccdc88c

LOC100362003 

Fsip1

Grb7
Cxadr

Ankrd33b

Cetn1

RGD1560058 

Areg

LOC100359978 

Ccl4

C2

Aifm3

Slc7a11

Gas2l1

Lancl1

Bard1

Egr2

Cxcl10

Nrip3

Gk5

Stau2

Atm

Dsc2

Ppfibp2

Rit1

Ifih1

SspnCntnap1
Mx2

RT1-N3

Oas1b

LOC685580 Edaradd

H6pd

Cmklr1

Pir

Mia

Itgad

Cdhr1Srgap3

Dusp14
Btla

IgG-2aFarp1

Ankrd6

Ostalpha Zfyve9

Trim72

Rfx4

Fhl1

Mzb1

Ugdh

Arg1

Timp3

Ly6g6c

Acss2

Slc18a2

Defb24

Ccdc92

Myct1

Txndc16

Tubgcp5
Mpp7

Odz3

NrcamLOC100360638 

Top3b

Pde7a

Hrh3
Syt5

Ramp3

F11r

Gabra1

Bglap

Laptm4b

Cxcl1

Nos2

Socs3

Il1a

Rtp3

Il6

Ccrn4l
Cxcl2

F3

Nfkbid

Fcer2

Oasl

Clcf1

Tcf4

Penk

Lipg

Olah

Mcpt8

Nrarp

Casc1

LOC688553 

Egr1

Oplah

Mn1

Zik1

Egr3

Nme1

Zfp583

LOC690689 
Dhx58

LOC690275 
LOC363433 LOC364561 

Stx8

Rapgef2

Gbp4

Slfn4

Gapdh-ps1

Tac1

RGD1308124 

Ngfr
Abcg3

Plekha2

LOC300024 

Gprc5a Ccr2

Hps3

Tubb2b

Zfp347
Dydc1

Arsb

Ccl7

LOC691851 

Fam164a

LOC499120 

Wbp5

Mcam

Cd36

Met

Mmp12

LOC363060 

Dab2

Kitlg

Aig1

Gls2

Mcpt10

Tppp3

Sytl4

RGD1307325 

Gpr97

Ralgds

LOC684499 

Gpr84

Aqp9

Arl11

S100a9

Tinagl1

Ampd3 Entpd2

Dhdds

LOC688452 

LOC100365766 

Wdr5b

LOC688170 

Tmem67 Appl2

Mir32

RGD1564682 LOC100361945 

Igha

Akr1b8

Mki67

Gadd45b

Nr4a2

Epha2

Nt5dc2

Dusp6

LOC690012 

Elovl6

Sdc4

Il18rap

Klrg1

Rab3il1

Klrc1

Trim59

Scin

Cluster 5 

Cd40lg

Irgm

RGD1307218 

Tpd52l3

Tnfsf14

Oas1a

Dusp19

Mark1

Cyp2j4

Lrp12

LOC685619 

RGD1308165 

Gchfr

MregLy6al

Limk2Nlrp12 Padi4

Bco2

LOC361962 

Crtam

Rps10
Plxdc1

Cpm

Lacc1

If i t3

Slc26a11

LOC290595 
Tgfb3

Olr300
Ccdc85a

Rnase10

Cd2Dennd2dSpata22

RGD1565490 

Tceal3

Mx1

LOC497796 

Pla2g2d

Wfdc15b

Map3k12

Sdf2l1
Mmp9

Pld1

Nr3c2

Bst1

Clec1a

RGD1563408 

P2ry13

Clec12b

Gcet2

Cdc42bpg

Mal

Hbb-b1

Car1

Ank1
Hbq1

Cd52

Slc38a5

Lgals5

Alox15
Tmcc2

Selenbp1
Hemgn

Rhd Specc1

Snca

Mpst

Bpgm
Slc25a39

Fech

Ahsp

Alas2

LOC287167 

Glrx5

Slc4a1
Aqp1

Blvrb

Fetub

Amica1
Entpd1

Csf1
Fpr1

RGD1562525 

Steap4

Mir223

LOC688393 

Olr630

Sfrp2

Ccr5

Clec4a2

LOC689963 

Cd300le-ps1 
Oas1i

Cd300e

Akap12

Ttyh2

Idh1

Slco4a1

Ckap2l

Tm4sf19

Hivep3

Mid2

Hist1h1b
LOC685152 

Atf3

Amigo2

Slamf7

Apold1

Mthfr

Arl4d

Zbtb10

LOC100360161 Hspa2

LOC100360610 

LOC502812 

ATP8

LOC691939 

LOC500181 

Kbtbd10

Map9

Mir181a-2

Gpr114

LOC366772 
LOC100361052 

Igh-6

Lpcat2

Mir181a-1

LOC100361009 

Gzmk

Rora

Tmem2

Klrc3

Klri1

LOC100365438 

Tjp1

Atp1b1

Slc7a8
Gapdh

Hspa4l
Nkg7

Lif

Rgs16

Rnase2

Nup62cl

Gsta3

Clic5

Gzmb

Il12rb2

Camp

Dusp12

Clec4b2

Tns1
Glipr2

B3galt6

Ptafr

Klra1

Taf1a
Zc3h12c

OcmLOC685987 Peli2

Selm

Trim30

Tulp3

Sgtb

Gabarapl1

Slco4c1

Cpeb3

RT1-CE7

Kmo

LOC100361637 

Cd163l1

Ankrd13c

Akap2

RGD1563222 

Smad7

Nudt15

Dgkd

RragB

Ccdc88c

LOC100362003 

Fsip1

Grb7
Cxadr

Ankrd33b

Cetn1

RGD1560058 

Areg

LOC100359978 

Ccl4

C2

Aifm3

Slc7a11

Gas2l1

Lancl1

Bard1

Egr2

Cxcl10

Nrip3

Gk5

Stau2

Atm

Dsc2

Ppfibp2

Rit1

Ifih1

SspnCntnap1
Mx2

RT1-N3

Oas1b

LOC685580 Edaradd

H6pd

Cmklr1

Pir

Mia

Itgad

Cdhr1Srgap3

Dusp14
Btla

IgG-2aFarp1

Ankrd6

Ostalpha Zfyve9

Trim72

Rfx4

Fhl1

Mzb1

Ugdh

Arg1

Timp3

Ly6g6c

Acss2

Slc18a2

Defb24

Ccdc92

Myct1

Txndc16

Tubgcp5
Mpp7

Odz3

NrcamLOC100360638 

Top3b

Pde7a

Hrh3
Syt5

Ramp3

F11r

Gabra1

Bglap

Laptm4b

Cxcl1

Nos2

Socs3

Il1a

Rtp3

Il6

Ccrn4l
Cxcl2

F3

Nfkbid

Fcer2

Oasl

Clcf1

Tcf4

Penk

Lipg

Olah

Mcpt8

Nrarp

Casc1

LOC688553 

Egr1

Oplah

Mn1

Zik1

Egr3

Nme1

Zfp583

LOC690689 
Dhx58

LOC690275 
LOC363433 LOC364561 

Stx8

Rapgef2

Gbp4

Slfn4

Gapdh-ps1

Tac1

RGD1308124 

Ngfr
Abcg3

Plekha2

LOC300024 

Gprc5a Ccr2

Hps3

Tubb2b

Zfp347
Dydc1

Arsb

Ccl7

LOC691851 

Fam164a

LOC499120 

Wbp5

Mcam

Cd36

Met

Mmp12

LOC363060 

Dab2

Kitlg

Aig1

Gls2

Mcpt10

Tppp3

Sytl4

RGD1307325 

Gpr97

Ralgds

LOC684499 

Gpr84

Aqp9

Arl11

S100a9

Tinagl1

Ampd3 Entpd2

Dhdds

LOC688452 

LOC100365766 

Wdr5b

LOC688170 

Tmem67 Appl2

Mir32

RGD1564682 LOC100361945 

Igha

Akr1b8

Mki67

Gadd45b

Nr4a2

Epha2

Nt5dc2

Dusp6

LOC690012 

Elovl6

Sdc4

Il18rap

Klrg1

Rab3il1

Klrc1

Trim59

Scin

Cluster 9 

Cd40lg

Irgm

RGD1307218 

Tpd52l3

Tnfsf14

Oas1a

Dusp19

Mark1

Cyp2j4

Lrp12

LOC685619 

RGD1308165 

Gchfr

MregLy6al

Limk2Nlrp12 Padi4

Bco2

LOC361962 

Crtam

Rps10
Plxdc1

Cpm

Lacc1

If i t3

Slc26a11

LOC290595 
Tgfb3

Olr300
Ccdc85a

Rnase10

Cd2Dennd2dSpata22

RGD1565490 

Tceal3

Mx1

LOC497796 

Pla2g2d

Wfdc15b

Map3k12

Sdf2l1
Mmp9

Pld1

Nr3c2

Bst1

Clec1a

RGD1563408 

P2ry13

Clec12b

Gcet2

Cdc42bpg

Mal

Hbb-b1

Car1

Ank1
Hbq1

Cd52

Slc38a5

Lgals5

Alox15
Tmcc2

Selenbp1
Hemgn

Rhd Specc1

Snca

Mpst

Bpgm
Slc25a39

Fech

Ahsp

Alas2

LOC287167 

Glrx5

Slc4a1
Aqp1

Blvrb

Fetub

Amica1
Entpd1

Csf1
Fpr1

RGD1562525 

Steap4

Mir223

LOC688393 

Olr630

Sfrp2

Ccr5

Clec4a2

LOC689963 

Cd300le-ps1 
Oas1i

Cd300e

Akap12

Ttyh2

Idh1

Slco4a1

Ckap2l

Tm4sf19

Hivep3

Mid2

Hist1h1b
LOC685152 

Atf3

Amigo2

Slamf7

Apold1

Mthfr

Arl4d

Zbtb10

LOC100360161 Hspa2

LOC100360610 

LOC502812 

ATP8

LOC691939 

LOC500181 

Kbtbd10

Map9

Mir181a-2

Gpr114

LOC366772 
LOC100361052 

Igh-6

Lpcat2

Mir181a-1

LOC100361009 

Gzmk

Rora

Tmem2

Klrc3

Klri1

LOC100365438 

Tjp1

Atp1b1

Slc7a8
Gapdh

Hspa4l
Nkg7

Lif

Rgs16

Rnase2

Nup62cl

Gsta3

Clic5

Gzmb

Il12rb2

Camp

Dusp12

Clec4b2

Tns1
Glipr2

B3galt6

Ptafr

Klra1

Taf1a
Zc3h12c

OcmLOC685987 Peli2

Selm

Trim30

Tulp3

Sgtb

Gabarapl1

Slco4c1

Cpeb3

RT1-CE7

Kmo

LOC100361637 

Cd163l1

Ankrd13c

Akap2

RGD1563222 

Smad7

Nudt15

Dgkd

RragB

Ccdc88c

LOC100362003 

Fsip1

Grb7
Cxadr

Ankrd33b

Cetn1

RGD1560058 

Areg

LOC100359978 

Ccl4

C2

Aifm3

Slc7a11

Gas2l1

Lancl1

Bard1

Egr2

Cxcl10

Nrip3

Gk5

Stau2

Atm

Dsc2

Ppfibp2

Rit1

Ifih1

SspnCntnap1
Mx2

RT1-N3

Oas1b

LOC685580 Edaradd

H6pd

Cmklr1

Pir

Mia

Itgad

Cdhr1Srgap3

Dusp14
Btla

IgG-2aFarp1

Ankrd6

Ostalpha Zfyve9

Trim72

Rfx4

Fhl1

Mzb1

Ugdh

Arg1

Timp3

Ly6g6c

Acss2

Slc18a2

Defb24

Ccdc92

Myct1

Txndc16

Tubgcp5
Mpp7

Odz3

NrcamLOC100360638 

Top3b

Pde7a

Hrh3
Syt5

Ramp3

F11r

Gabra1

Bglap

Laptm4b

Cxcl1

Nos2

Socs3

Il1a

Rtp3

Il6

Ccrn4l
Cxcl2

F3

Nfkbid

Fcer2

Oasl

Clcf1

Tcf4

Penk

Lipg

Olah

Mcpt8

Nrarp

Casc1

LOC688553 

Egr1

Oplah

Mn1

Zik1

Egr3

Nme1

Zfp583

LOC690689 
Dhx58

LOC690275 
LOC363433 LOC364561 

Stx8

Rapgef2

Gbp4

Slfn4

Gapdh-ps1

Tac1

RGD1308124 

Ngfr
Abcg3

Plekha2

LOC300024 

Gprc5a Ccr2

Hps3

Tubb2b

Zfp347
Dydc1

Arsb

Ccl7

LOC691851 

Fam164a

LOC499120 

Wbp5

Mcam

Cd36

Met

Mmp12

LOC363060 

Dab2

Kitlg

Aig1

Gls2

Mcpt10

Tppp3

Sytl4

RGD1307325 

Gpr97

Ralgds

LOC684499 

Gpr84

Aqp9

Arl11

S100a9

Tinagl1

Ampd3 Entpd2

Dhdds

LOC688452 

LOC100365766 

Wdr5b

LOC688170 

Tmem67 Appl2

Mir32

RGD1564682 LOC100361945 

Igha

Akr1b8

Mki67

Gadd45b

Nr4a2

Epha2

Nt5dc2

Dusp6

LOC690012 

Elovl6

Sdc4

Il18rap

Klrg1

Rab3il1

Klrc1

Trim59

Scin

Cluster 6 

Cd40lg

Irgm

RGD1307218 

Tpd52l3

Tnfsf14

Oas1a

Dusp19

Mark1

Cyp2j4

Lrp12

LOC685619 

RGD1308165 

Gchfr

MregLy6al

Limk2Nlrp12 Padi4

Bco2

LOC361962 

Crtam

Rps10
Plxdc1

Cpm

Lacc1

If i t3

Slc26a11

LOC290595 
Tgfb3

Olr300
Ccdc85a

Rnase10

Cd2Dennd2dSpata22

RGD1565490 

Tceal3

Mx1

LOC497796 

Pla2g2d

Wfdc15b

Map3k12

Sdf2l1
Mmp9

Pld1

Nr3c2

Bst1

Clec1a

RGD1563408 

P2ry13

Clec12b

Gcet2

Cdc42bpg

Mal

Hbb-b1

Car1

Ank1
Hbq1

Cd52

Slc38a5

Lgals5

Alox15
Tmcc2

Selenbp1
Hemgn

Rhd Specc1

Snca

Mpst

Bpgm
Slc25a39

Fech

Ahsp

Alas2

LOC287167 

Glrx5

Slc4a1
Aqp1

Blvrb

Fetub

Amica1
Entpd1

Csf1
Fpr1

RGD1562525 

Steap4

Mir223

LOC688393 

Olr630

Sfrp2

Ccr5

Clec4a2

LOC689963 

Cd300le-ps1 
Oas1i

Cd300e

Akap12

Ttyh2

Idh1

Slco4a1

Ckap2l

Tm4sf19

Hivep3

Mid2

Hist1h1b
LOC685152 

Atf3

Amigo2

Slamf7

Apold1

Mthfr

Arl4d

Zbtb10

LOC100360161 Hspa2

LOC100360610 

LOC502812 

ATP8

LOC691939 

LOC500181 

Kbtbd10

Map9

Mir181a-2

Gpr114

LOC366772 
LOC100361052 

Igh-6

Lpcat2

Mir181a-1

LOC100361009 

Gzmk

Rora

Tmem2

Klrc3

Klri1

LOC100365438 

Tjp1

Atp1b1

Slc7a8
Gapdh

Hspa4l
Nkg7

Lif

Rgs16

Rnase2

Nup62cl

Gsta3

Clic5

Gzmb

Il12rb2

Camp

Dusp12

Clec4b2

Tns1
Glipr2

B3galt6

Ptafr

Klra1

Taf1a
Zc3h12c

OcmLOC685987 Peli2

Selm

Trim30

Tulp3

Sgtb

Gabarapl1

Slco4c1

Cpeb3

RT1-CE7

Kmo

LOC100361637 

Cd163l1

Ankrd13c

Akap2

RGD1563222 

Smad7

Nudt15

Dgkd

RragB

Ccdc88c

LOC100362003 

Fsip1

Grb7
Cxadr

Ankrd33b

Cetn1

RGD1560058 

Areg

LOC100359978 

Ccl4

C2

Aifm3

Slc7a11

Gas2l1

Lancl1

Bard1

Egr2

Cxcl10

Nrip3

Gk5

Stau2

Atm

Dsc2

Ppfibp2

Rit1

Ifih1

SspnCntnap1
Mx2

RT1-N3

Oas1b

LOC685580 Edaradd

H6pd

Cmklr1

Pir

Mia

Itgad

Cdhr1Srgap3

Dusp14
Btla

IgG-2aFarp1

Ankrd6

Ostalpha Zfyve9

Trim72

Rfx4

Fhl1

Mzb1

Ugdh

Arg1

Timp3

Ly6g6c

Acss2

Slc18a2

Defb24

Ccdc92

Myct1

Txndc16

Tubgcp5
Mpp7

Odz3

NrcamLOC100360638 

Top3b

Pde7a

Hrh3
Syt5

Ramp3

F11r

Gabra1

Bglap

Laptm4b

Cxcl1

Nos2

Socs3

Il1a

Rtp3

Il6

Ccrn4l
Cxcl2

F3

Nfkbid

Fcer2

Oasl

Clcf1

Tcf4

Penk

Lipg

Olah

Mcpt8

Nrarp

Casc1

LOC688553 

Egr1

Oplah

Mn1

Zik1

Egr3

Nme1

Zfp583

LOC690689 
Dhx58

LOC690275 
LOC363433 LOC364561 

Stx8

Rapgef2

Gbp4

Slfn4

Gapdh-ps1

Tac1

RGD1308124 

Ngfr
Abcg3

Plekha2

LOC300024 

Gprc5a Ccr2

Hps3

Tubb2b

Zfp347
Dydc1

Arsb

Ccl7

LOC691851 

Fam164a

LOC499120 

Wbp5

Mcam

Cd36

Met

Mmp12

LOC363060 

Dab2

Kitlg

Aig1

Gls2

Mcpt10

Tppp3

Sytl4

RGD1307325 

Gpr97

Ralgds

LOC684499 

Gpr84

Aqp9

Arl11

S100a9

Tinagl1

Ampd3 Entpd2

Dhdds

LOC688452 

LOC100365766 

Wdr5b

LOC688170 

Tmem67 Appl2

Mir32

RGD1564682 LOC100361945 

Igha

Akr1b8

Mki67

Gadd45b

Nr4a2

Epha2

Nt5dc2

Dusp6

LOC690012 

Elovl6

Sdc4

Il18rap

Klrg1

Rab3il1

Klrc1

Trim59

Scin

Cluster 7 

Cd40lg

Irgm

RGD1307218 

Tpd52l3

Tnfsf14

Oas1a

Dusp19

Mark1

Cyp2j4

Lrp12

LOC685619 

RGD1308165 

Gchfr

MregLy6al

Limk2Nlrp12 Padi4

Bco2

LOC361962 

Crtam

Rps10
Plxdc1

Cpm

Lacc1

If i t3

Slc26a11

LOC290595 
Tgfb3

Olr300
Ccdc85a

Rnase10

Cd2Dennd2dSpata22

RGD1565490 

Tceal3

Mx1

LOC497796 

Pla2g2d

Wfdc15b

Map3k12

Sdf2l1
Mmp9

Pld1

Nr3c2

Bst1

Clec1a

RGD1563408 

P2ry13

Clec12b

Gcet2

Cdc42bpg

Mal

Hbb-b1

Car1

Ank1
Hbq1

Cd52

Slc38a5

Lgals5

Alox15
Tmcc2

Selenbp1
Hemgn

Rhd Specc1

Snca

Mpst

Bpgm
Slc25a39

Fech

Ahsp

Alas2

LOC287167 

Glrx5

Slc4a1
Aqp1

Blvrb

Fetub

Amica1
Entpd1

Csf1
Fpr1

RGD1562525 

Steap4

Mir223

LOC688393 

Olr630

Sfrp2

Ccr5

Clec4a2

LOC689963 

Cd300le-ps1 
Oas1i

Cd300e

Akap12

Ttyh2

Idh1

Slco4a1

Ckap2l

Tm4sf19

Hivep3

Mid2

Hist1h1b
LOC685152 

Atf3

Amigo2

Slamf7

Apold1

Mthfr

Arl4d

Zbtb10

LOC100360161 Hspa2

LOC100360610 

LOC502812 

ATP8

LOC691939 

LOC500181 

Kbtbd10

Map9

Mir181a-2

Gpr114

LOC366772 
LOC100361052 

Igh-6

Lpcat2

Mir181a-1

LOC100361009 

Gzmk

Rora

Tmem2

Klrc3

Klri1

LOC100365438 

Tjp1

Atp1b1

Slc7a8
Gapdh

Hspa4l
Nkg7

Lif

Rgs16

Rnase2

Nup62cl

Gsta3

Clic5

Gzmb

Il12rb2

Camp

Dusp12

Clec4b2

Tns1
Glipr2

B3galt6

Ptafr

Klra1

Taf1a
Zc3h12c

OcmLOC685987 Peli2

Selm

Trim30

Tulp3

Sgtb

Gabarapl1

Slco4c1

Cpeb3

RT1-CE7

Kmo

LOC100361637 

Cd163l1

Ankrd13c

Akap2

RGD1563222 

Smad7

Nudt15

Dgkd

RragB

Ccdc88c

LOC100362003 

Fsip1

Grb7
Cxadr

Ankrd33b

Cetn1

RGD1560058 

Areg

LOC100359978 

Ccl4

C2

Aifm3

Slc7a11

Gas2l1

Lancl1

Bard1

Egr2

Cxcl10

Nrip3

Gk5

Stau2

Atm

Dsc2

Ppfibp2

Rit1

Ifih1

SspnCntnap1
Mx2

RT1-N3

Oas1b

LOC685580 Edaradd

H6pd

Cmklr1

Pir

Mia

Itgad

Cdhr1Srgap3

Dusp14
Btla

IgG-2aFarp1

Ankrd6

Ostalpha Zfyve9

Trim72

Rfx4

Fhl1

Mzb1

Ugdh

Arg1

Timp3

Ly6g6c

Acss2

Slc18a2

Defb24

Ccdc92

Myct1

Txndc16

Tubgcp5
Mpp7

Odz3

NrcamLOC100360638 

Top3b

Pde7a

Hrh3
Syt5

Ramp3

F11r

Gabra1

Bglap

Laptm4b

Cxcl1

Nos2

Socs3

Il1a

Rtp3

Il6

Ccrn4l
Cxcl2

F3

Nfkbid

Fcer2

Oasl

Clcf1

Tcf4

Penk

Lipg

Olah

Mcpt8

Nrarp

Casc1

LOC688553 

Egr1

Oplah

Mn1

Zik1

Egr3

Nme1

Zfp583

LOC690689 
Dhx58

LOC690275 
LOC363433 LOC364561 

Stx8

Rapgef2

Gbp4

Slfn4

Gapdh-ps1

Tac1

RGD1308124 

Ngfr
Abcg3

Plekha2

LOC300024 

Gprc5a Ccr2

Hps3

Tubb2b

Zfp347
Dydc1

Arsb

Ccl7

LOC691851 

Fam164a

LOC499120 

Wbp5

Mcam

Cd36

Met

Mmp12

LOC363060 

Dab2

Kitlg

Aig1

Gls2

Mcpt10

Tppp3

Sytl4

RGD1307325 

Gpr97

Ralgds

LOC684499 

Gpr84

Aqp9

Arl11

S100a9

Tinagl1

Ampd3 Entpd2

Dhdds

LOC688452 

LOC100365766 

Wdr5b

LOC688170 

Tmem67 Appl2

Mir32

RGD1564682 LOC100361945 

Igha

Akr1b8

Mki67

Gadd45b

Nr4a2

Epha2

Nt5dc2

Dusp6

LOC690012 

Elovl6

Sdc4

Il18rap

Klrg1

Rab3il1

Klrc1

Trim59

Scin

Cluster 9 

Cd40lg

Irgm

RGD1307218 

Tpd52l3

Tnfsf14

Oas1a

Dusp19

Mark1

Cyp2j4

Lrp12

LOC685619 

RGD1308165 

Gchfr

MregLy6al

Limk2Nlrp12 Padi4

Bco2

LOC361962 

Crtam

Rps10
Plxdc1

Cpm

Lacc1

If i t3

Slc26a11

LOC290595 
Tgfb3

Olr300
Ccdc85a

Rnase10

Cd2Dennd2dSpata22

RGD1565490 

Tceal3

Mx1

LOC497796 

Pla2g2d

Wfdc15b

Map3k12

Sdf2l1
Mmp9

Pld1

Nr3c2

Bst1

Clec1a

RGD1563408 

P2ry13

Clec12b

Gcet2

Cdc42bpg

Mal

Hbb-b1

Car1

Ank1
Hbq1

Cd52

Slc38a5

Lgals5

Alox15
Tmcc2

Selenbp1
Hemgn

Rhd Specc1

Snca

Mpst

Bpgm
Slc25a39

Fech

Ahsp

Alas2

LOC287167 

Glrx5

Slc4a1
Aqp1

Blvrb

Fetub

Amica1
Entpd1

Csf1
Fpr1

RGD1562525 

Steap4

Mir223

LOC688393 

Olr630

Sfrp2

Ccr5

Clec4a2

LOC689963 

Cd300le-ps1 
Oas1i

Cd300e

Akap12

Ttyh2

Idh1

Slco4a1

Ckap2l

Tm4sf19

Hivep3

Mid2

Hist1h1b
LOC685152 

Atf3

Amigo2

Slamf7

Apold1

Mthfr

Arl4d

Zbtb10

LOC100360161 Hspa2

LOC100360610 

LOC502812 

ATP8

LOC691939 

LOC500181 

Kbtbd10

Map9

Mir181a-2

Gpr114

LOC366772 
LOC100361052 

Igh-6

Lpcat2

Mir181a-1

LOC100361009 

Gzmk

Rora

Tmem2

Klrc3

Klri1

LOC100365438 

Tjp1

Atp1b1

Slc7a8
Gapdh

Hspa4l
Nkg7

Lif

Rgs16

Rnase2

Nup62cl

Gsta3

Clic5

Gzmb

Il12rb2

Camp

Dusp12

Clec4b2

Tns1
Glipr2

B3galt6

Ptafr

Klra1

Taf1a
Zc3h12c

OcmLOC685987 Peli2

Selm

Trim30

Tulp3

Sgtb

Gabarapl1

Slco4c1

Cpeb3

RT1-CE7

Kmo

LOC100361637 

Cd163l1

Ankrd13c

Akap2

RGD1563222 

Smad7

Nudt15

Dgkd

RragB

Ccdc88c

LOC100362003 

Fsip1

Grb7
Cxadr

Ankrd33b

Cetn1

RGD1560058 

Areg

LOC100359978 

Ccl4

C2

Aifm3

Slc7a11

Gas2l1

Lancl1

Bard1

Egr2

Cxcl10

Nrip3

Gk5

Stau2

Atm

Dsc2

Ppfibp2

Rit1

Ifih1

SspnCntnap1
Mx2

RT1-N3

Oas1b

LOC685580 Edaradd

H6pd

Cmklr1

Pir

Mia

Itgad

Cdhr1Srgap3

Dusp14
Btla

IgG-2aFarp1

Ankrd6

Ostalpha Zfyve9

Trim72

Rfx4

Fhl1

Mzb1

Ugdh

Arg1

Timp3

Ly6g6c

Acss2

Slc18a2

Defb24

Ccdc92

Myct1

Txndc16

Tubgcp5
Mpp7

Odz3

NrcamLOC100360638 

Top3b

Pde7a

Hrh3
Syt5

Ramp3

F11r

Gabra1

Bglap

Laptm4b

Cxcl1

Nos2

Socs3

Il1a

Rtp3

Il6

Ccrn4l
Cxcl2

F3

Nfkbid

Fcer2

Oasl

Clcf1

Tcf4

Penk

Lipg

Olah

Mcpt8

Nrarp

Casc1

LOC688553 

Egr1

Oplah

Mn1

Zik1

Egr3

Nme1

Zfp583

LOC690689 
Dhx58

LOC690275 
LOC363433 LOC364561 

Stx8

Rapgef2

Gbp4

Slfn4

Gapdh-ps1

Tac1

RGD1308124 

Ngfr
Abcg3

Plekha2

LOC300024 

Gprc5a Ccr2

Hps3

Tubb2b

Zfp347
Dydc1

Arsb

Ccl7

LOC691851 

Fam164a

LOC499120 

Wbp5

Mcam

Cd36

Met

Mmp12

LOC363060 

Dab2

Kitlg

Aig1

Gls2

Mcpt10

Tppp3

Sytl4

RGD1307325 

Gpr97

Ralgds

LOC684499 

Gpr84

Aqp9

Arl11

S100a9

Tinagl1

Ampd3 Entpd2

Dhdds

LOC688452 

LOC100365766 

Wdr5b

LOC688170 

Tmem67 Appl2

Mir32

RGD1564682 LOC100361945 

Igha

Akr1b8

Mki67

Gadd45b

Nr4a2

Epha2

Nt5dc2

Dusp6

LOC690012 

Elovl6

Sdc4

Il18rap

Klrg1

Rab3il1

Klrc1

Trim59

Scin

Cluster 13 

Cd40lg

Irgm

RGD1307218 

Tpd52l3

Tnfsf14

Oas1a

Dusp19

Mark1

Cyp2j4

Lrp12

LOC685619 

RGD1308165 

Gchfr

MregLy6al

Limk2Nlrp12 Padi4

Bco2

LOC361962 

Crtam

Rps10
Plxdc1

Cpm

Lacc1

If i t3

Slc26a11

LOC290595 
Tgfb3

Olr300
Ccdc85a

Rnase10

Cd2Dennd2dSpata22

RGD1565490 

Tceal3

Mx1

LOC497796 

Pla2g2d

Wfdc15b

Map3k12

Sdf2l1
Mmp9

Pld1

Nr3c2

Bst1

Clec1a

RGD1563408 

P2ry13

Clec12b

Gcet2

Cdc42bpg

Mal

Hbb-b1

Car1

Ank1
Hbq1

Cd52

Slc38a5

Lgals5

Alox15
Tmcc2

Selenbp1
Hemgn

Rhd Specc1

Snca

Mpst

Bpgm
Slc25a39

Fech

Ahsp

Alas2

LOC287167 

Glrx5

Slc4a1
Aqp1

Blvrb

Fetub

Amica1
Entpd1

Csf1
Fpr1

RGD1562525 

Steap4

Mir223

LOC688393 

Olr630

Sfrp2

Ccr5

Clec4a2

LOC689963 

Cd300le-ps1 
Oas1i

Cd300e

Akap12

Ttyh2

Idh1

Slco4a1

Ckap2l

Tm4sf19

Hivep3

Mid2

Hist1h1b
LOC685152 

Atf3

Amigo2

Slamf7

Apold1

Mthfr

Arl4d

Zbtb10

LOC100360161 Hspa2

LOC100360610 

LOC502812 

ATP8

LOC691939 

LOC500181 

Kbtbd10

Map9

Mir181a-2

Gpr114

LOC366772 
LOC100361052 

Igh-6

Lpcat2

Mir181a-1

LOC100361009 

Gzmk

Rora

Tmem2

Klrc3

Klri1

LOC100365438 

Tjp1

Atp1b1

Slc7a8
Gapdh

Hspa4l
Nkg7

Lif

Rgs16

Rnase2

Nup62cl

Gsta3

Clic5

Gzmb

Il12rb2

Camp

Dusp12

Clec4b2

Tns1
Glipr2

B3galt6

Ptafr

Klra1

Taf1a
Zc3h12c

OcmLOC685987 Peli2

Selm

Trim30

Tulp3

Sgtb

Gabarapl1

Slco4c1

Cpeb3

RT1-CE7

Kmo

LOC100361637 

Cd163l1

Ankrd13c

Akap2

RGD1563222 

Smad7

Nudt15

Dgkd

RragB

Ccdc88c

LOC100362003 

Fsip1

Grb7
Cxadr

Ankrd33b

Cetn1

RGD1560058 

Areg

LOC100359978 

Ccl4

C2

Aifm3

Slc7a11

Gas2l1

Lancl1

Bard1

Egr2

Cxcl10

Nrip3

Gk5

Stau2

Atm

Dsc2

Ppfibp2

Rit1

Ifih1

SspnCntnap1
Mx2

RT1-N3

Oas1b

LOC685580 Edaradd

H6pd

Cmklr1

Pir

Mia

Itgad

Cdhr1Srgap3

Dusp14
Btla

IgG-2aFarp1

Ankrd6

Ostalpha Zfyve9

Trim72

Rfx4

Fhl1

Mzb1

Ugdh

Arg1

Timp3

Ly6g6c

Acss2

Slc18a2

Defb24

Ccdc92

Myct1

Txndc16

Tubgcp5
Mpp7

Odz3

NrcamLOC100360638 

Top3b

Pde7a

Hrh3
Syt5

Ramp3

F11r

Gabra1

Bglap

Laptm4b

Cxcl1

Nos2

Socs3

Il1a

Rtp3

Il6

Ccrn4l
Cxcl2

F3

Nfkbid

Fcer2

Oasl

Clcf1

Tcf4

Penk

Lipg

Olah

Mcpt8

Nrarp

Casc1

LOC688553 

Egr1

Oplah

Mn1

Zik1

Egr3

Nme1

Zfp583

LOC690689 
Dhx58

LOC690275 
LOC363433 LOC364561 

Stx8

Rapgef2

Gbp4

Slfn4

Gapdh-ps1

Tac1

RGD1308124 

Ngfr
Abcg3

Plekha2

LOC300024 

Gprc5a Ccr2

Hps3

Tubb2b

Zfp347
Dydc1

Arsb

Ccl7

LOC691851 

Fam164a

LOC499120 

Wbp5

Mcam

Cd36

Met

Mmp12

LOC363060 

Dab2

Kitlg

Aig1

Gls2

Mcpt10

Tppp3

Sytl4

RGD1307325 

Gpr97

Ralgds

LOC684499 

Gpr84

Aqp9

Arl11

S100a9

Tinagl1

Ampd3 Entpd2

Dhdds

LOC688452 

LOC100365766 

Wdr5b

LOC688170 

Tmem67 Appl2

Mir32

RGD1564682 LOC100361945 

Igha

Akr1b8

Mki67

Gadd45b

Nr4a2

Epha2

Nt5dc2

Dusp6

LOC690012 

Elovl6

Sdc4

Il18rap

Klrg1

Rab3il1

Klrc1

Trim59

Scin

Cluster 12 

Cd40lg

Irgm

RGD1307218 

Tpd52l3

Tnfsf14

Oas1a

Dusp19

Mark1

Cyp2j4

Lrp12

LOC685619 

RGD1308165 

Gchfr

MregLy6al

Limk2Nlrp12 Padi4

Bco2

LOC361962 

Crtam

Rps10
Plxdc1

Cpm

Lacc1

If i t3

Slc26a11

LOC290595 
Tgfb3

Olr300
Ccdc85a

Rnase10

Cd2Dennd2dSpata22

RGD1565490 

Tceal3

Mx1

LOC497796 

Pla2g2d

Wfdc15b

Map3k12

Sdf2l1
Mmp9

Pld1

Nr3c2

Bst1

Clec1a

RGD1563408 

P2ry13

Clec12b

Gcet2

Cdc42bpg

Mal

Hbb-b1

Car1

Ank1
Hbq1

Cd52

Slc38a5

Lgals5

Alox15
Tmcc2

Selenbp1
Hemgn

Rhd Specc1

Snca

Mpst

Bpgm
Slc25a39

Fech

Ahsp

Alas2

LOC287167 

Glrx5

Slc4a1
Aqp1

Blvrb

Fetub

Amica1
Entpd1

Csf1
Fpr1

RGD1562525 

Steap4

Mir223

LOC688393 

Olr630

Sfrp2

Ccr5

Clec4a2

LOC689963 

Cd300le-ps1 
Oas1i

Cd300e

Akap12

Ttyh2

Idh1

Slco4a1

Ckap2l

Tm4sf19

Hivep3

Mid2

Hist1h1b
LOC685152 

Atf3

Amigo2

Slamf7

Apold1

Mthfr

Arl4d

Zbtb10

LOC100360161 Hspa2

LOC100360610 

LOC502812 

ATP8

LOC691939 

LOC500181 

Kbtbd10

Map9

Mir181a-2

Gpr114

LOC366772 
LOC100361052 

Igh-6

Lpcat2

Mir181a-1

LOC100361009 

Gzmk

Rora

Tmem2

Klrc3

Klri1

LOC100365438 

Tjp1

Atp1b1

Slc7a8
Gapdh

Hspa4l
Nkg7

Lif

Rgs16

Rnase2

Nup62cl

Gsta3

Clic5

Gzmb

Il12rb2

Camp

Dusp12

Clec4b2

Tns1
Glipr2

B3galt6

Ptafr

Klra1

Taf1a
Zc3h12c

OcmLOC685987 Peli2

Selm

Trim30

Tulp3

Sgtb

Gabarapl1

Slco4c1

Cpeb3

RT1-CE7

Kmo

LOC100361637 

Cd163l1

Ankrd13c

Akap2

RGD1563222 

Smad7

Nudt15

Dgkd

RragB

Ccdc88c

LOC100362003 

Fsip1

Grb7
Cxadr

Ankrd33b

Cetn1

RGD1560058 

Areg

LOC100359978 

Ccl4

C2

Aifm3

Slc7a11

Gas2l1

Lancl1

Bard1

Egr2

Cxcl10

Nrip3

Gk5

Stau2

Atm

Dsc2

Ppfibp2

Rit1

Ifih1

SspnCntnap1
Mx2

RT1-N3

Oas1b

LOC685580 Edaradd

H6pd

Cmklr1

Pir

Mia

Itgad

Cdhr1Srgap3

Dusp14
Btla

IgG-2aFarp1

Ankrd6

Ostalpha Zfyve9

Trim72

Rfx4

Fhl1

Mzb1

Ugdh

Arg1

Timp3

Ly6g6c

Acss2

Slc18a2

Defb24

Ccdc92

Myct1

Txndc16

Tubgcp5
Mpp7

Odz3

NrcamLOC100360638 

Top3b

Pde7a

Hrh3
Syt5

Ramp3

F11r

Gabra1

Bglap

Laptm4b

Cxcl1

Nos2

Socs3

Il1a

Rtp3

Il6

Ccrn4l
Cxcl2

F3

Nfkbid

Fcer2

Oasl

Clcf1

Tcf4

Penk

Lipg

Olah

Mcpt8

Nrarp

Casc1

LOC688553 

Egr1

Oplah

Mn1

Zik1

Egr3

Nme1

Zfp583

LOC690689 
Dhx58

LOC690275 
LOC363433 LOC364561 

Stx8

Rapgef2

Gbp4

Slfn4

Gapdh-ps1

Tac1

RGD1308124 

Ngfr
Abcg3

Plekha2

LOC300024 

Gprc5a Ccr2

Hps3

Tubb2b

Zfp347
Dydc1

Arsb

Ccl7

LOC691851 

Fam164a

LOC499120 

Wbp5

Mcam

Cd36

Met

Mmp12

LOC363060 

Dab2

Kitlg

Aig1

Gls2

Mcpt10

Tppp3

Sytl4

RGD1307325 

Gpr97

Ralgds

LOC684499 

Gpr84

Aqp9

Arl11

S100a9

Tinagl1

Ampd3 Entpd2

Dhdds

LOC688452 

LOC100365766 

Wdr5b

LOC688170 

Tmem67 Appl2

Mir32

RGD1564682 LOC100361945 

Igha

Akr1b8

Mki67

Gadd45b

Nr4a2

Epha2

Nt5dc2

Dusp6

LOC690012 

Elovl6

Sdc4

Il18rap

Klrg1

Rab3il1

Klrc1

Trim59

Scin

Cluster 14 

Cd40lg

Irgm

RGD1307218 

Tpd52l3

Tnfsf14

Oas1a

Dusp19

Mark1

Cyp2j4

Lrp12

LOC685619 

RGD1308165 

Gchfr

MregLy6al

Limk2Nlrp12 Padi4

Bco2

LOC361962 

Crtam

Rps10
Plxdc1

Cpm

Lacc1

If i t3

Slc26a11

LOC290595 
Tgfb3

Olr300
Ccdc85a

Rnase10

Cd2Dennd2dSpata22

RGD1565490 

Tceal3

Mx1

LOC497796 

Pla2g2d

Wfdc15b

Map3k12

Sdf2l1
Mmp9

Pld1

Nr3c2

Bst1

Clec1a

RGD1563408 

P2ry13

Clec12b

Gcet2

Cdc42bpg

Mal

Hbb-b1

Car1

Ank1
Hbq1

Cd52

Slc38a5

Lgals5

Alox15
Tmcc2

Selenbp1
Hemgn

Rhd Specc1

Snca

Mpst

Bpgm
Slc25a39

Fech

Ahsp

Alas2

LOC287167 

Glrx5

Slc4a1
Aqp1

Blvrb

Fetub

Amica1
Entpd1

Csf1
Fpr1

RGD1562525 

Steap4

Mir223

LOC688393 

Olr630

Sfrp2

Ccr5

Clec4a2

LOC689963 

Cd300le-ps1 
Oas1i

Cd300e

Akap12

Ttyh2

Idh1

Slco4a1

Ckap2l

Tm4sf19

Hivep3

Mid2

Hist1h1b
LOC685152 

Atf3

Amigo2

Slamf7

Apold1

Mthfr

Arl4d

Zbtb10

LOC100360161 Hspa2

LOC100360610 

LOC502812 

ATP8

LOC691939 

LOC500181 

Kbtbd10

Map9

Mir181a-2

Gpr114

LOC366772 
LOC100361052 

Igh-6

Lpcat2

Mir181a-1

LOC100361009 

Gzmk

Rora

Tmem2

Klrc3

Klri1

LOC100365438 

Tjp1

Atp1b1

Slc7a8
Gapdh

Hspa4l
Nkg7

Lif

Rgs16

Rnase2

Nup62cl

Gsta3

Clic5

Gzmb

Il12rb2

Camp

Dusp12

Clec4b2

Tns1
Glipr2

B3galt6

Ptafr

Klra1

Taf1a
Zc3h12c

OcmLOC685987 Peli2

Selm

Trim30

Tulp3

Sgtb

Gabarapl1

Slco4c1

Cpeb3

RT1-CE7

Kmo

LOC100361637 

Cd163l1

Ankrd13c

Akap2

RGD1563222 

Smad7

Nudt15

Dgkd

RragB

Ccdc88c

LOC100362003 

Fsip1

Grb7
Cxadr

Ankrd33b

Cetn1

RGD1560058 

Areg

LOC100359978 

Ccl4

C2

Aifm3

Slc7a11

Gas2l1

Lancl1

Bard1

Egr2

Cxcl10

Nrip3

Gk5

Stau2

Atm

Dsc2

Ppfibp2

Rit1

Ifih1

SspnCntnap1
Mx2

RT1-N3

Oas1b

LOC685580 Edaradd

H6pd

Cmklr1

Pir

Mia

Itgad

Cdhr1Srgap3

Dusp14
Btla

IgG-2aFarp1

Ankrd6

Ostalpha Zfyve9

Trim72

Rfx4

Fhl1

Mzb1

Ugdh

Arg1

Timp3

Ly6g6c

Acss2

Slc18a2

Defb24

Ccdc92

Myct1

Txndc16

Tubgcp5
Mpp7

Odz3

NrcamLOC100360638 

Top3b

Pde7a

Hrh3
Syt5

Ramp3

F11r

Gabra1

Bglap

Laptm4b

Cxcl1

Nos2

Socs3

Il1a

Rtp3

Il6

Ccrn4l
Cxcl2

F3

Nfkbid

Fcer2

Oasl

Clcf1

Tcf4

Penk

Lipg

Olah

Mcpt8

Nrarp

Casc1

LOC688553 

Egr1

Oplah

Mn1

Zik1

Egr3

Nme1

Zfp583

LOC690689 
Dhx58

LOC690275 
LOC363433 LOC364561 

Stx8

Rapgef2

Gbp4

Slfn4

Gapdh-ps1

Tac1

RGD1308124 

Ngfr
Abcg3

Plekha2

LOC300024 

Gprc5a Ccr2

Hps3

Tubb2b

Zfp347
Dydc1

Arsb

Ccl7

LOC691851 

Fam164a

LOC499120 

Wbp5

Mcam

Cd36

Met

Mmp12

LOC363060 

Dab2

Kitlg

Aig1

Gls2

Mcpt10

Tppp3

Sytl4

RGD1307325 

Gpr97

Ralgds

LOC684499 

Gpr84

Aqp9

Arl11

S100a9

Tinagl1

Ampd3 Entpd2

Dhdds

LOC688452 

LOC100365766 

Wdr5b

LOC688170 

Tmem67 Appl2

Mir32

RGD1564682 LOC100361945 

Igha

Akr1b8

Mki67

Gadd45b

Nr4a2

Epha2

Nt5dc2

Dusp6

LOC690012 

Elovl6

Sdc4

Il18rap

Klrg1

Rab3il1

Klrc1

Trim59

Scin

Cluster 8 

Cd40lg

Irgm

RGD1307218 

Tpd52l3

Tnfsf14

Oas1a

Dusp19

Mark1

Cyp2j4

Lrp12

LOC685619 

RGD1308165 

Gchfr

MregLy6al

Limk2Nlrp12 Padi4

Bco2

LOC361962 

Crtam

Rps10
Plxdc1

Cpm

Lacc1

If i t3

Slc26a11

LOC290595 
Tgfb3

Olr300
Ccdc85a

Rnase10

Cd2Dennd2dSpata22

RGD1565490 

Tceal3

Mx1

LOC497796 

Pla2g2d

Wfdc15b

Map3k12

Sdf2l1
Mmp9

Pld1

Nr3c2

Bst1

Clec1a

RGD1563408 

P2ry13

Clec12b

Gcet2

Cdc42bpg

Mal

Hbb-b1

Car1

Ank1
Hbq1

Cd52

Slc38a5

Lgals5

Alox15
Tmcc2

Selenbp1
Hemgn

Rhd Specc1

Snca

Mpst

Bpgm
Slc25a39

Fech

Ahsp

Alas2

LOC287167 

Glrx5

Slc4a1
Aqp1

Blvrb

Fetub

Amica1
Entpd1

Csf1
Fpr1

RGD1562525 

Steap4

Mir223

LOC688393 

Olr630

Sfrp2

Ccr5

Clec4a2

LOC689963 

Cd300le-ps1 
Oas1i

Cd300e

Akap12

Ttyh2

Idh1

Slco4a1

Ckap2l

Tm4sf19

Hivep3

Mid2

Hist1h1b
LOC685152 

Atf3

Amigo2

Slamf7

Apold1

Mthfr

Arl4d

Zbtb10

LOC100360161 Hspa2

LOC100360610 

LOC502812 

ATP8

LOC691939 

LOC500181 

Kbtbd10

Map9

Mir181a-2

Gpr114

LOC366772 
LOC100361052 

Igh-6

Lpcat2

Mir181a-1

LOC100361009 

Gzmk

Rora

Tmem2

Klrc3

Klri1

LOC100365438 

Tjp1

Atp1b1

Slc7a8
Gapdh

Hspa4l
Nkg7

Lif

Rgs16

Rnase2

Nup62cl

Gsta3

Clic5

Gzmb

Il12rb2

Camp

Dusp12

Clec4b2

Tns1
Glipr2

B3galt6

Ptafr

Klra1

Taf1a
Zc3h12c

OcmLOC685987 Peli2

Selm

Trim30

Tulp3

Sgtb

Gabarapl1

Slco4c1

Cpeb3

RT1-CE7

Kmo

LOC100361637 

Cd163l1

Ankrd13c

Akap2

RGD1563222 

Smad7

Nudt15

Dgkd

RragB

Ccdc88c

LOC100362003 

Fsip1

Grb7
Cxadr

Ankrd33b

Cetn1

RGD1560058 

Areg

LOC100359978 

Ccl4

C2

Aifm3

Slc7a11

Gas2l1

Lancl1

Bard1

Egr2

Cxcl10

Nrip3

Gk5

Stau2

Atm

Dsc2

Ppfibp2

Rit1

Ifih1

SspnCntnap1
Mx2

RT1-N3

Oas1b

LOC685580 Edaradd

H6pd

Cmklr1

Pir

Mia

Itgad

Cdhr1Srgap3

Dusp14
Btla

IgG-2aFarp1

Ankrd6

Ostalpha Zfyve9

Trim72

Rfx4

Fhl1

Mzb1

Ugdh

Arg1

Timp3

Ly6g6c

Acss2

Slc18a2

Defb24

Ccdc92

Myct1

Txndc16

Tubgcp5
Mpp7

Odz3

NrcamLOC100360638 

Top3b

Pde7a

Hrh3
Syt5

Ramp3

F11r

Gabra1

Bglap

Laptm4b

Cxcl1

Nos2

Socs3

Il1a

Rtp3

Il6

Ccrn4l
Cxcl2

F3

Nfkbid

Fcer2

Oasl

Clcf1

Tcf4

Penk

Lipg

Olah

Mcpt8

Nrarp

Casc1

LOC688553 

Egr1

Oplah

Mn1

Zik1

Egr3

Nme1

Zfp583

LOC690689 
Dhx58

LOC690275 
LOC363433 LOC364561 

Stx8

Rapgef2

Gbp4

Slfn4

Gapdh-ps1

Tac1

RGD1308124 

Ngfr
Abcg3

Plekha2

LOC300024 

Gprc5a Ccr2

Hps3

Tubb2b

Zfp347
Dydc1

Arsb

Ccl7

LOC691851 

Fam164a

LOC499120 

Wbp5

Mcam

Cd36

Met

Mmp12

LOC363060 

Dab2

Kitlg

Aig1

Gls2

Mcpt10

Tppp3

Sytl4

RGD1307325 

Gpr97

Ralgds

LOC684499 

Gpr84

Aqp9

Arl11

S100a9

Tinagl1

Ampd3 Entpd2

Dhdds

LOC688452 

LOC100365766 

Wdr5b

LOC688170 

Tmem67 Appl2

Mir32

RGD1564682 LOC100361945 

Igha

Akr1b8

Mki67

Gadd45b

Nr4a2

Epha2

Nt5dc2

Dusp6

LOC690012 

Elovl6

Sdc4

Il18rap

Klrg1

Rab3il1

Klrc1

Trim59

Scin

Cluster 15 

Cd40lg

Irgm

RGD1307218 

Tpd52l3

Tnfsf14

Oas1a

Dusp19

Mark1

Cyp2j4

Lrp12

LOC685619 

RGD1308165 

Gchfr

MregLy6al

Limk2Nlrp12 Padi4

Bco2

LOC361962 

Crtam

Rps10
Plxdc1

Cpm

Lacc1

If i t3

Slc26a11

LOC290595 
Tgfb3

Olr300
Ccdc85a

Rnase10

Cd2Dennd2dSpata22

RGD1565490 

Tceal3

Mx1

LOC497796 

Pla2g2d

Wfdc15b

Map3k12

Sdf2l1
Mmp9

Pld1

Nr3c2

Bst1

Clec1a

RGD1563408 

P2ry13

Clec12b

Gcet2

Cdc42bpg

Mal

Hbb-b1

Car1

Ank1
Hbq1

Cd52

Slc38a5

Lgals5

Alox15
Tmcc2

Selenbp1
Hemgn

Rhd Specc1

Snca

Mpst

Bpgm
Slc25a39

Fech

Ahsp

Alas2

LOC287167 

Glrx5

Slc4a1
Aqp1

Blvrb

Fetub

Amica1
Entpd1

Csf1
Fpr1

RGD1562525 

Steap4

Mir223

LOC688393 

Olr630

Sfrp2

Ccr5

Clec4a2

LOC689963 

Cd300le-ps1 
Oas1i

Cd300e

Akap12

Ttyh2

Idh1

Slco4a1

Ckap2l

Tm4sf19

Hivep3

Mid2

Hist1h1b
LOC685152 

Atf3

Amigo2

Slamf7

Apold1

Mthfr

Arl4d

Zbtb10

LOC100360161 Hspa2

LOC100360610 

LOC502812 

ATP8

LOC691939 

LOC500181 

Kbtbd10

Map9

Mir181a-2

Gpr114

LOC366772 
LOC100361052 

Igh-6

Lpcat2

Mir181a-1

LOC100361009 

Gzmk

Rora

Tmem2

Klrc3

Klri1

LOC100365438 

Tjp1

Atp1b1

Slc7a8
Gapdh

Hspa4l
Nkg7

Lif

Rgs16

Rnase2

Nup62cl

Gsta3

Clic5

Gzmb

Il12rb2

Camp

Dusp12

Clec4b2

Tns1
Glipr2

B3galt6

Ptafr

Klra1

Taf1a
Zc3h12c

OcmLOC685987 Peli2

Selm

Trim30

Tulp3

Sgtb

Gabarapl1

Slco4c1

Cpeb3

RT1-CE7

Kmo

LOC100361637 

Cd163l1

Ankrd13c

Akap2

RGD1563222 

Smad7

Nudt15

Dgkd

RragB

Ccdc88c

LOC100362003 

Fsip1

Grb7
Cxadr

Ankrd33b

Cetn1

RGD1560058 

Areg

LOC100359978 

Ccl4

C2

Aifm3

Slc7a11

Gas2l1

Lancl1

Bard1

Egr2

Cxcl10

Nrip3

Gk5

Stau2

Atm

Dsc2

Ppfibp2

Rit1

Ifih1

SspnCntnap1
Mx2

RT1-N3

Oas1b

LOC685580 Edaradd

H6pd

Cmklr1

Pir

Mia

Itgad

Cdhr1Srgap3

Dusp14
Btla

IgG-2aFarp1

Ankrd6

Ostalpha Zfyve9

Trim72

Rfx4

Fhl1

Mzb1

Ugdh

Arg1

Timp3

Ly6g6c

Acss2

Slc18a2

Defb24

Ccdc92

Myct1

Txndc16

Tubgcp5
Mpp7

Odz3

NrcamLOC100360638 

Top3b

Pde7a

Hrh3
Syt5

Ramp3

F11r

Gabra1

Bglap

Laptm4b

Cxcl1

Nos2

Socs3

Il1a

Rtp3

Il6

Ccrn4l
Cxcl2

F3

Nfkbid

Fcer2

Oasl

Clcf1

Tcf4

Penk

Lipg

Olah

Mcpt8

Nrarp

Casc1

LOC688553 

Egr1

Oplah

Mn1

Zik1

Egr3

Nme1

Zfp583

LOC690689 
Dhx58

LOC690275 
LOC363433 LOC364561 

Stx8

Rapgef2

Gbp4

Slfn4

Gapdh-ps1

Tac1

RGD1308124 

Ngfr
Abcg3

Plekha2

LOC300024 

Gprc5a Ccr2

Hps3

Tubb2b

Zfp347
Dydc1

Arsb

Ccl7

LOC691851 

Fam164a

LOC499120 

Wbp5

Mcam

Cd36

Met

Mmp12

LOC363060 

Dab2

Kitlg

Aig1

Gls2

Mcpt10

Tppp3

Sytl4

RGD1307325 

Gpr97

Ralgds

LOC684499 

Gpr84

Aqp9

Arl11

S100a9

Tinagl1

Ampd3 Entpd2

Dhdds

LOC688452 

LOC100365766 

Wdr5b

LOC688170 

Tmem67 Appl2

Mir32

RGD1564682 LOC100361945 

Igha

Akr1b8

Mki67

Gadd45b

Nr4a2

Epha2

Nt5dc2

Dusp6

LOC690012 

Elovl6

Sdc4

Il18rap

Klrg1

Rab3il1

Klrc1

Trim59

Scin

Cluster 16 

Gene co-expression 
network

Functional cluster 
extraction

1) Genotype-dependent adaptation to diet-induced obesity

Gene co-expression network

Differentially expressed genes and functional enrichment analysis

2) Strain-specific modulation of transcriptomics profile of circulating monocytes by the diet
Serpinb11

Ldha
Fcgr2a
Klri2

LOC100365770
LOC691054

Klrd1
Rhd

Lyve1
Lilrb3l
Dok4
Rnd3
Fpr2
Xcl1

LOC690020
Plk2
Ighg
Igj

Tjp2
Retnlg
Ccrl2
Neb
Ifitm6

Slc27a2
Ly49si1

Irg1
Klra7
Rpl12
Mpa2l

-60 -50 -40 -30 -20 -10 0 10 20 30
Fold Change

Strain-specific differentially expressed genes

Hspb1
Ccl4

Bub1b
AffyID:10909356
AffyID:10802970

Tmem86b
Snca
Cd52
Tmcc2
Car1

-2 -1 0 1 2
Fold Change

Diet-induced differentially expressed genes in LEW

Tlr5
LOC687856

Xcl1
Mir223
Isg15
Pla2g7
Padi4
Dem1
Oscar

LOC501738
Htr2a

Cd300lf
Mx2

Clec12b
Htr1b

AffyID: 10918820
LOC100366148

Sqrdl
St7l

Trem3
Ifng

Ppef1
Apobec1

Oas3
Oas1b
Rtp4

RGD1562655
Anpep

LOC24906
Il1f8
Atf3

Fcgr2b
Arhgap23

Itgam
Sema3g
Usp18

AfyID:10905177
AffyID:10768395
AffyID:10714003

LOC688592

-2 -1 0 1
Fold Change

Diet-induced differentially expressed genes in WKY

( 11.3 %)

( 14.5 %)

( 8.7 %)

( 6.2 %)

( 9.9 %)

( 6.1 %)

( 12 %)

( 22.2 %)

( 9.7 %)

( 21.7 %)

( 12.3 %)

( 20.9 %)

( 66.7 %)

( 15.2 %)

( 6.7 %)

( 24 %)

( 16.7 %)

( 20 %)

( 20 %)

( 23.5 %)GO:0032620 interleukin−17 production

GO:0022409 positive regulation of cell−cell adhesion

GO:0042516 regulation of tyrosine phosphorylation of Stat3 protein

GO:0071396 cellular response to lipid

GO:0042345 regulation of NF−kappaB import into nucleus

GO:0019220 regulation of phosphate metabolic process

GO:0007259 JAK−STAT cascade

GO:0035455 response to interferon−alpha

GO:0071347 cellular response to interleukin−1

GO:0002250 adaptive immune response

GO:0042509 regulation of tyrosine phosphorylation of STAT protein

GO:0006935 chemotaxis

GO:0006809 nitric oxide biosynthetic process

GO:0045087 innate immune response

GO:0048583 regulation of response to stimulus

GO:0006954 inflammatory response

GO:0006950 response to stress

GO:0006952 defense response

GO:0071345 cellular response to cytokine stimulus

GO:0006955 immune response

0 3 6 9
− log10(p−value)

0.0

2.5

5.0

7.5

10.0

− log10(p−value)

GO enrichment of differentially up−regulated genes

( 3.06 %)

( 9.52 %)

( 22.22 %)GO:0001919 regulation of receptor recycling

GO:0042326 negative regulation of phosphorylation

GO:0002376 immune system process

0 3 6 9
− log10(p−value)

0.0

2.5

5.0

7.5

10.0

− log10(p−value)GO enrichment of differentially down−regulated genes

A! B!

C!

D!

E!

Serpinb11
Ldha

Fcgr2a
Klri2

LOC100365770
LOC691054

Klrd1
Rhd

Lyve1
Lilrb3l
Dok4
Rnd3
Fpr2
Xcl1

LOC690020
Plk2
Ighg
Igj

Tjp2
Retnlg
Ccrl2
Neb
Ifitm6

Slc27a2
Ly49si1

Irg1
Klra7
Rpl12
Mpa2l

-60 -50 -40 -30 -20 -10 0 10 20 30
Fold Change

Strain-specific differentially expressed genes

Hspb1
Ccl4

Bub1b
AffyID:10909356
AffyID:10802970

Tmem86b
Snca
Cd52
Tmcc2
Car1

-2 -1 0 1 2
Fold Change

Diet-induced differentially expressed genes in LEW

Tlr5
LOC687856

Xcl1
Mir223
Isg15
Pla2g7
Padi4
Dem1
Oscar

LOC501738
Htr2a

Cd300lf
Mx2

Clec12b
Htr1b

AffyID: 10918820
LOC100366148

Sqrdl
St7l

Trem3
Ifng

Ppef1
Apobec1

Oas3
Oas1b
Rtp4

RGD1562655
Anpep

LOC24906
Il1f8
Atf3

Fcgr2b
Arhgap23

Itgam
Sema3g
Usp18

AfyID:10905177
AffyID:10768395
AffyID:10714003

LOC688592

-2 -1 0 1
Fold Change

Diet-induced differentially expressed genes in WKY

( 11.3 %)

( 14.5 %)

( 8.7 %)

( 6.2 %)

( 9.9 %)

( 6.1 %)

( 12 %)

( 22.2 %)

( 9.7 %)

( 21.7 %)

( 12.3 %)

( 20.9 %)

( 66.7 %)

( 15.2 %)

( 6.7 %)

( 24 %)

( 16.7 %)

( 20 %)

( 20 %)

( 23.5 %)GO:0032620 interleukin−17 production

GO:0022409 positive regulation of cell−cell adhesion

GO:0042516 regulation of tyrosine phosphorylation of Stat3 protein

GO:0071396 cellular response to lipid

GO:0042345 regulation of NF−kappaB import into nucleus

GO:0019220 regulation of phosphate metabolic process

GO:0007259 JAK−STAT cascade

GO:0035455 response to interferon−alpha

GO:0071347 cellular response to interleukin−1

GO:0002250 adaptive immune response

GO:0042509 regulation of tyrosine phosphorylation of STAT protein

GO:0006935 chemotaxis

GO:0006809 nitric oxide biosynthetic process

GO:0045087 innate immune response

GO:0048583 regulation of response to stimulus

GO:0006954 inflammatory response

GO:0006950 response to stress

GO:0006952 defense response

GO:0071345 cellular response to cytokine stimulus

GO:0006955 immune response

0 3 6 9
− log10(p−value)

0.0

2.5

5.0

7.5

10.0

− log10(p−value)

GO enrichment of differentially up−regulated genes

( 3.06 %)

( 9.52 %)

( 22.22 %)GO:0001919 regulation of receptor recycling

GO:0042326 negative regulation of phosphorylation

GO:0002376 immune system process

0 3 6 9
− log10(p−value)

0.0

2.5

5.0

7.5

10.0

− log10(p−value)GO enrichment of differentially down−regulated genes

A! B!

C!

D!

E!

B

A
Effects of the diet on gene expression profile from LEW and WKY rats

Jacquesb
Text Box
FIGURE 1



Serpinb11
Ldha

Fcgr2a
Klri2

LOC100365770
LOC691054

Klrd1
Rhd

Lyve1
Lilrb3l
Dok4
Rnd3
Fpr2
Xcl1

LOC690020
Plk2
Ighg
Igj

Tjp2
Retnlg
Ccrl2
Neb
Ifitm6

Slc27a2
Ly49si1

Irg1
Klra7
Rpl12
Mpa2l

-60 -50 -40 -30 -20 -10 0 10 20 30
Fold Change

Strain-specific differentially expressed genes

Hspb1
Ccl4

Bub1b
AffyID:10909356
AffyID:10802970

Tmem86b
Snca
Cd52
Tmcc2
Car1

-2 -1 0 1 2
Fold Change

Diet-induced differentially expressed genes in LEW

Tlr5
LOC687856

Xcl1
Mir223
Isg15
Pla2g7
Padi4
Dem1
Oscar

LOC501738
Htr2a

Cd300lf
Mx2

Clec12b
Htr1b

AffyID: 10918820
LOC100366148

Sqrdl
St7l

Trem3
Ifng

Ppef1
Apobec1

Oas3
Oas1b
Rtp4

RGD1562655
Anpep

LOC24906
Il1f8
Atf3

Fcgr2b
Arhgap23

Itgam
Sema3g
Usp18

AfyID:10905177
AffyID:10768395
AffyID:10714003

LOC688592

-2 -1 0 1
Fold Change

Diet-induced differentially expressed genes in WKY

( 11.3 %)

( 14.5 %)

( 8.7 %)

( 6.2 %)

( 9.9 %)

( 6.1 %)

( 12 %)

( 22.2 %)

( 9.7 %)

( 21.7 %)

( 12.3 %)

( 20.9 %)

( 66.7 %)

( 15.2 %)

( 6.7 %)

( 24 %)

( 16.7 %)

( 20 %)

( 20 %)

( 23.5 %)GO:0032620 interleukin−17 production

GO:0022409 positive regulation of cell−cell adhesion

GO:0042516 regulation of tyrosine phosphorylation of Stat3 protein

GO:0071396 cellular response to lipid

GO:0042345 regulation of NF−kappaB import into nucleus

GO:0019220 regulation of phosphate metabolic process

GO:0007259 JAK−STAT cascade

GO:0035455 response to interferon−alpha

GO:0071347 cellular response to interleukin−1

GO:0002250 adaptive immune response

GO:0042509 regulation of tyrosine phosphorylation of STAT protein

GO:0006935 chemotaxis

GO:0006809 nitric oxide biosynthetic process

GO:0045087 innate immune response

GO:0048583 regulation of response to stimulus

GO:0006954 inflammatory response

GO:0006950 response to stress

GO:0006952 defense response

GO:0071345 cellular response to cytokine stimulus

GO:0006955 immune response

0 3 6 9
− log10(p−value)

0.0

2.5

5.0

7.5

10.0

− log10(p−value)

GO enrichment of differentially up−regulated genes

( 3.06 %)

( 9.52 %)

( 22.22 %)GO:0001919 regulation of receptor recycling

GO:0042326 negative regulation of phosphorylation

GO:0002376 immune system process

0 3 6 9
− log10(p−value)

0.0

2.5

5.0

7.5

10.0

− log10(p−value)GO enrichment of differentially down−regulated genes

A! B!

C!

D!

E!

Serpinb11
Ldha

Fcgr2a
Klri2

LOC100365770
LOC691054

Klrd1
Rhd

Lyve1
Lilrb3l
Dok4
Rnd3
Fpr2
Xcl1

LOC690020
Plk2
Ighg
Igj

Tjp2
Retnlg
Ccrl2
Neb
Ifitm6

Slc27a2
Ly49si1

Irg1
Klra7
Rpl12
Mpa2l

-60 -50 -40 -30 -20 -10 0 10 20 30
Fold Change

Strain-specific differentially expressed genes

Hspb1
Ccl4

Bub1b
AffyID:10909356
AffyID:10802970

Tmem86b
Snca
Cd52
Tmcc2
Car1

-2 -1 0 1 2
Fold Change

Diet-induced differentially expressed genes in LEW

Tlr5
LOC687856

Xcl1
Mir223
Isg15
Pla2g7
Padi4
Dem1
Oscar

LOC501738
Htr2a

Cd300lf
Mx2

Clec12b
Htr1b

AffyID: 10918820
LOC100366148

Sqrdl
St7l

Trem3
Ifng

Ppef1
Apobec1

Oas3
Oas1b
Rtp4

RGD1562655
Anpep

LOC24906
Il1f8
Atf3

Fcgr2b
Arhgap23

Itgam
Sema3g
Usp18

AfyID:10905177
AffyID:10768395
AffyID:10714003

LOC688592

-2 -1 0 1
Fold Change

Diet-induced differentially expressed genes in WKY

( 11.3 %)

( 14.5 %)

( 8.7 %)

( 6.2 %)

( 9.9 %)

( 6.1 %)

( 12 %)

( 22.2 %)

( 9.7 %)

( 21.7 %)

( 12.3 %)

( 20.9 %)

( 66.7 %)

( 15.2 %)

( 6.7 %)

( 24 %)

( 16.7 %)

( 20 %)

( 20 %)

( 23.5 %)GO:0032620 interleukin−17 production

GO:0022409 positive regulation of cell−cell adhesion

GO:0042516 regulation of tyrosine phosphorylation of Stat3 protein

GO:0071396 cellular response to lipid

GO:0042345 regulation of NF−kappaB import into nucleus

GO:0019220 regulation of phosphate metabolic process

GO:0007259 JAK−STAT cascade

GO:0035455 response to interferon−alpha

GO:0071347 cellular response to interleukin−1

GO:0002250 adaptive immune response

GO:0042509 regulation of tyrosine phosphorylation of STAT protein

GO:0006935 chemotaxis

GO:0006809 nitric oxide biosynthetic process

GO:0045087 innate immune response

GO:0048583 regulation of response to stimulus

GO:0006954 inflammatory response

GO:0006950 response to stress

GO:0006952 defense response

GO:0071345 cellular response to cytokine stimulus

GO:0006955 immune response

0 3 6 9
− log10(p−value)

0.0

2.5

5.0

7.5

10.0

− log10(p−value)

GO enrichment of differentially up−regulated genes

( 3.06 %)

( 9.52 %)

( 22.22 %)GO:0001919 regulation of receptor recycling

GO:0042326 negative regulation of phosphorylation

GO:0002376 immune system process

0 3 6 9
− log10(p−value)

0.0

2.5

5.0

7.5

10.0

− log10(p−value)GO enrichment of differentially down−regulated genes

A! B!

C!

D!

E!

A

B

C

Jacquesb
Text Box
FIGURE 2



( 2.42 %)

( 0.88 %)

( 1.25 %)

( 0.97 %)GO:0031667 response to nutrient levels

GO:0006954 inflammatory response

GO:0033993 response to lipid

GO:0051384 response to glucocorticoid stimulus

0 1 2 3 4 5
− log10(p-value)

0

1

2

3

4

5
− log10(p-value)

Dcbld2

Spns2

Tyro3

Muc1

Cmc1

Tmem241

Lgals1

Pir

Phtf2

Cxcr3

Hrh3

Ppp1r15a

Xcl1

Mpo

Slc22a23

Ncald

Phgdh

Ckb

Gadd45b

Hist1h1b
RGD1307218

Plekha2

Top3b

Oplah

Cd27

Sec11c

Enc1

rnf141

Rtn4 Mx2

LOC689800

Tarsl2
Ccdc82

Ppp1r3b

Ly49si1

Hist2h3c2

Cry2

G0s2

Ube2l6

Rab30

Sytl3

Phemx

Socs3TnfZc3h12a

Plcl1

Usp18

Clcf1

Ptgs2

Nup210l

Gbp5

Lmo7

Sepp1

Map3k8

Lipg

RGD1311501

Adcy5

Lrrc34

Sema4b

Adra1a

Trpm5

Ly49si2

Nos2

Tbx21
Txndc16

Gramd1b
Zc3h12c

Tmem163

Cxcl1

Samsn1

Nedd9

RGD1359508

Slc17a2

Tnfsf14

Bace1

Csrp1

Ifi27

Il23a

Mterfd3

Dip2c

Egr1
Dusp19

Il1a

Akap2

Alpk2

Fcgr3a

Il1rn

Dgkd

Gbp4

Tubgcp5

Prg4

Rhoc
LOC685067

Tcf4

Ifih1

RGD1304622

Oas2

Nfkbid

Hmgcs2

RGD1311723

RGD1563581
Olr396

Gulp1
Nsg2 Pvrl3

Gpx3

Fat4

Efcab4b

Icam1Rspo2

Dusp2

Afaf

Rnf19b

Cd24

Eya1

LOC257650

Evx1
LOC681198

Fads1 Tcte4

Rhd

Dusp14

Hbq1Tmcc2
Aqp1

Alox15

Gzma

Rtp2

Igj
Akr1b8

Il6

Egr2

Pla2g2d

Sdc4

Rnase10

Edn1

Rtp3

Cxcr6
MetNdufs5

Rps10

Mal
Cxcl2

LOC287167

Rnase2
Ank1

Cd300le-ps1
Snca

Slc38a5

Egr3

Ccrn4l

Ankrd33b

LOC100364244 
Ccl4

Rapgef2

Cd244

Ccr9

Nampt

Csf2
Htra4

Nrarp

Cd2
Pkia

LOC363060 Gapdh
Farp1

Adamts3

Itga1

Gapt

Aifm3

LOC308990

Nlrp3

Il18

Ckap2l Cdca2

Tmem176bRnf150

Cav1

Hdc
Cd200r2

Cd80

Gzmm

LOC100360621 

Lgals5Pde7a

Hmgb1

LOC686506

Cacnb4

Tmem88
Ncr1

Ptprn

LOC679782

Lgals3bp

Nlrc4

RGD1307288

Serpinb10

Olr1413

Lgsn
Cd38

Ttyh2Slc7a11
Gls2

Zfp583
LOC497796Ifi t2

Ngfr

Muc4

OaslCcdc88cElovl7

LOC688170CpmNr4a3
Lif
Lacc1F3

Mid2Gprc5aGrb7

Slco4a1LOC100362710 

RT1-N3

Ptprm
Sdf2l1

Map3k12

Spry1
LOC689963

Thumpd2

Grhl3

Hbegf

Btla

Klrb1
Cish

Tm4sf19
H1f0

Epha2
Ppfibp2

Crtam

Ifng

Tpd52l3
Dusp6Astn1

Ugdh

Hspa4l

Rgs16Prg2LOC685152Herc6

Bard1

Hspa2
LOC100360161 Zbtb10LOC100359482 

LOC100359865 

Enpp3
Tnfsf15

Lyc2
Kcne1l

Commd6

Mpzl2

Rnpep

If i tm6

Fbxw9
S100a8

Ly9

Matn1

Dsp

Upp1

S100a9
Tns1

Klra1

Gpr97
Fpr1

Clec4b2
Ier3

Ly6al

Tmem2

Clec12b

sep-08

Ccr2

Plxdc2
Rab20

Dgat2

Csf1

Steap4

Car8

Slc2a6

Amica1

Camp

Glipr2

Klrb1a

Lrp12
Arl11

Aqp9Tinagl1

Retnlg

Mctp2

Entpd1
Itgad

Kcnk1

Zfp532

Limk2

Nudt4

Prok2

Htr2a

Il22ra2

Oscar

Fetub Clec1a

Padi4

Lat2

Wfdc15b

Gon4l

Tnfrsf17

Plekhf1

Htr1b

LOC304239

Mmp12

Prrg1

Cd300e

Fcer2

Cd36

Cd40lg

Pld1

Ccl7
RGD1560058

Map9
Gchfr

Zfyve9

RGD1563222

Atp1b1
Smad7

LOC100360638 

Slc7a8

Stx8
Blvrb

Clec4a2

Hbb-b1

LOC688393

Car1

Cpeb3

Trem2

Cpb2

Pde2a

Rab3il1
Ahsp

Klrc1
Sh2d1a

Slc4a1

Cmklr1

Specc1Mpst

Fas

Alas2

Hemgn
Fech

Cd52
Slc25a39

Glrx5
Selenbp1

Mfsd4

Mreg

Arg1
LOC364561

Gk5

LOC502842
Mn1

Clic5

Odz3

RGD1565490

LOC685987

Fsip1
Trim72

Slco4c1Il18rapEntpd2
Il12rb2

Cdc42bpgArsb

LOC685619Dydc1 LOC100365766 

Fn1

Taf1a

Dhdds
Tubb2b

Srgap3

Donson
Nt5c1a

Ccdc80

Stab2

Plod2

Mtm1

Lpar5

Tes

Ankrd37

Marveld2

RGD1565316 Apbb2

Pid1

Tctn1

Snx7

Irf7

Catsperg1

LOC367289

Hist1h4m

Auts2l

Kcng3

Tdrd5

Esco2

Trim55

Pard6g

Igfbp4

Dcun1d3

Tspan2

Inhba

Isg15

Astl

Ripk3Dkk3

Sgtb

LOC100361637 
Tmem67

Top2a

Sstr2

B3galt6

RGD1559875Chsy1

Adamts12

Slc35a1

Rsph9

Kitlg
Mpp7

Gcet2 Plscr1

Ocm

LOC688553

RGD1309313

IgG-2a

Dusp12

Mzb1LOC100361052 

RGD1307235

Lamb2

Dach2

LOC100361945 

Mcpt10

RGD1565025

Apool

Slc6a4

Slc2a13

RGD1307325

Gnpnat1

Npepl1

Scarb2

RGD1564125

PccaMir181b-2

Rbm11

Kctd1

LOC314509

LOC100361706 

Epdr1

Clec12a

Ddi2

Calcrl

Kcnj2
RGD1309540

Prr15

LOC606294

Serpine2

Trpm2

Rasgef1a

Ikbip

Pter

Tmc7

Oscp1

Arhgap18

Galnt9

Bmx

Lrp5

Esam

Prom1

Tmem200c

Dgkg

Cldn1

P2ry13LOC684499 Ptafr

LOC680627

Ralgds

Id1

Tipin
Nlrp12

Mmp9

Gzmk Tjp1

Ampd3

Klrg1
Klri1
LOC688452 Abcg3l1

If i t1

Peli2

Cdhr1

Gpr84 Prickle1

Rrm2 Mir223RGD1562525
Lpcat2 Bst1

LOC691897

Rora Scin

Klre1

Nkg7Bpgm

Gzmb
Klrc3

Armc2

Ankrd6

Xk

Pira2

LOC688325
Mmd

Neil1

RGD1311849

Sun3

S100a10

Rhag

Prdx4

Park2

Fam184b

Lig4

Slc35c2

Ramp3

LOC686013

Ccdc92

Nup62cl
Olr1351

RGD1564149

Ppm1l

LOC690948

Slc10a7

Itih4Ankrd22

Ssh1

Nit2

Pcyt1b

Tmem231

Btbd3

Muc20

Fhit

LOC100363376 

Arhgef11

Spint1

Rgs12

Cxcl10

Tgfb3

Tulp3

Irgm Nudt15 Tacc3

Elovl6

If i t3

Hist1h2bm H6pd

LOC690689

LOC290595
LOC100362003 

Zfp347

Trim59

Rgs5

Wbp5

RGD1308165
Ostalpha

LOC100361009 

Plekhg3
Ldoc1

Ehd2 Ddx60

Ncln

LOC100362694 

Oas1a

LOC100365438 Rit1
Stau2

Mcpt8
Gapdh-ps1

Lancl1

Mest
Slc18a2

LOC100360610 

Gpr25

RGD1309676Neu3 RGD1560775LOC502812

RGD1564952
Fhl2

Brca1
Appl2 Nme1

Slc7a3

RGD1565133Kmo Olr300LOC300024

Ndufaf2
LOC501993

Ccr5

LOC100359978 

LOC691939

Kbtbd10

Mir181a-1

Gas2l1
LOC363433Edaradd

Sh2d1b
Iqce

Mir32Abcg3LOC691851

LOC690781
LOC690275

LOC500181

RragB

LOC361962

Pld5
Nr3c2

Slamf7 HpgdsCd93
Gabarapl1Gadd45aArl4d

Casc1
Klra17Dhfr

Cxadr
Dab2
Cntnap1

Spats2l
Atf3

Tppp3

Slc26a11
Areg

Acss2

Oas1i

Mark1
Sfrp2

Mx1
Rfx4

Myh6 Hps3
Olah

RGD1564682
Olr630

Defb24
Ankrd13c

LOC366772
Zic5

Dennd2d
RGD1308124

RGD1560806Igh-6
Prkar2aTrim30

LOC690012

Slfn4LOC685580
Selm

Mthfr

Wdr5b
Oas1b

Apold1

Hivep3

Idh1 Elovl4

Scg5

Timp3
Syt5

Prr16

Penk

Cx3cr1
Zik1

Cd163l1
LOC501110

Dsc2

RT1-CE7Spata22
Mir181a-2Gpr19

Plxdc1
TifaCcdc85a
Akap12

RGD1559710

LOC100270669 

Fhl1

Vrk2
F11r

Ly6g6c

Rnf224

Gsta3

Gabra1

Tac1

Mia
Sytl4

RGD1563408
Nt5dc2 Mki67

Dhx58

Aig1

Amigo2

C2
Acaa2

ATP8

LOC499120
Tmsbl1

Nr0b2

Myct1
BglapCyp2j4

Cdc42bpaMcam

Nrcam

Gpr114

Tceal3
Pign

Cetn1
Nr4a2

Bco2
Fam164a

Atm

Igha

Nrip3

Enpp5
Sspn

Laptm4b

Eci3

Cluster 1 

Cluster 2 

Cluster 3 

Cluster 4 

Cluster 5 

Cluster 7 

Cluster 8 

Cluster 9 

Cluster 10 Cluster 11 

Cluster 12 

Cluster 13 

Cluster 14 

Cluster 15 
Cluster 16 

Cluster 6 

- Fold Change:!

-10! 10!

Positive partial correlation 
Negative partial correlation 

( 0.85 %)

( 26.67 %)

( 6.38 %)

( 1.15 %)

( 1.94 %)

( 40 %)

( 1.45 %)

( 2.3 %)

( 6.25 %)

( 25 %)

( 0.7 %)

( 28.57 %)GO:1901031 regulation of response to reactive oxygen species

GO:0043408 regulation of MAPK cascade

GO:0034625 fatty acid elongation, monounsaturated fatty acid

GO:0006006 glucose metabolic process

KEGGID:10 Glycolysis / Gluconeogenesis

GO:0007253 cytoplasmic sequestering of NF-kappaB

GO:0002376 immune system process

KEGGID:4621 NOD-like receptor signaling pathway

GO:0009725 response to hormone stimulus

GO:0031667 response to nutrient levels

GO:0042592 homeostatic process

GO:0005344 oxygen transporter activity

0 2 4 6
− log10(p-value)

cluster number
1

2

4

7

8

9

11

B   Functional enrichment of co-expressed gene clusters!

Functional enrichment of Nutrient-sensing sub-cluster!

Cluster 2: Nutrient-sensing genes!

LOC100360610 

ATP8

Slamf7

Apold1

Mthfr

LOC502812 

Amigo2

F11r

Ramp3

Gabra1

Laptm4b

Bglap

Cxcl2

Il6

Rtp3

F3
Cxcl1

Ccrn4l

Myct1

Socs3

Il1a

Nos2

Acss2

Mir181a-2 

Timp3

Kbtbd10

LOC691939 

LOC500181 

Slc18a2

Ly6g6c

Ccdc92

Syt5
Defb24

LOC100360161 

Hspa2

Zbtb10

LOC685152 

Atf3

Arl4d

Map9

A   Gene co-expression network!

Jacquesb
Text Box
FIGURE 3



Serpinb11
Ldha

Fcgr2a
Klri2

LOC100365770
LOC691054

Klrd1
Rhd

Lyve1
Lilrb3l
Dok4
Rnd3
Fpr2
Xcl1

LOC690020
Plk2
Ighg
Igj

Tjp2
Retnlg
Ccrl2
Neb
Ifitm6

Slc27a2
Ly49si1

Irg1
Klra7
Rpl12
Mpa2l

-60 -50 -40 -30 -20 -10 0 10 20 30
Fold Change

Strain-specific differentially expressed genes

Hspb1
Ccl4

Bub1b
AffyID:10909356
AffyID:10802970

Tmem86b
Snca
Cd52
Tmcc2
Car1

-2 -1 0 1 2
Fold Change

Diet-induced differentially expressed genes in LEW

Tlr5
LOC687856

Xcl1
Mir223
Isg15
Pla2g7
Padi4
Dem1
Oscar

LOC501738
Htr2a

Cd300lf
Mx2

Clec12b
Htr1b

AffyID: 10918820
LOC100366148

Sqrdl
St7l

Trem3
Ifng

Ppef1
Apobec1

Oas3
Oas1b
Rtp4

RGD1562655
Anpep

LOC24906
Il1f8
Atf3

Fcgr2b
Arhgap23

Itgam
Sema3g
Usp18

AfyID:10905177
AffyID:10768395
AffyID:10714003

LOC688592

-2 -1 0 1
Fold Change

Diet-induced differentially expressed genes in WKY

( 11.3 %)

( 14.5 %)

( 8.7 %)

( 6.2 %)

( 9.9 %)

( 6.1 %)

( 12 %)

( 22.2 %)

( 9.7 %)

( 21.7 %)

( 12.3 %)

( 20.9 %)

( 66.7 %)

( 15.2 %)

( 6.7 %)

( 24 %)

( 16.7 %)

( 20 %)

( 20 %)

( 23.5 %)GO:0032620 interleukin−17 production

GO:0022409 positive regulation of cell−cell adhesion

GO:0042516 regulation of tyrosine phosphorylation of Stat3 protein

GO:0071396 cellular response to lipid

GO:0042345 regulation of NF−kappaB import into nucleus

GO:0019220 regulation of phosphate metabolic process

GO:0007259 JAK−STAT cascade

GO:0035455 response to interferon−alpha

GO:0071347 cellular response to interleukin−1

GO:0002250 adaptive immune response

GO:0042509 regulation of tyrosine phosphorylation of STAT protein

GO:0006935 chemotaxis

GO:0006809 nitric oxide biosynthetic process

GO:0045087 innate immune response

GO:0048583 regulation of response to stimulus

GO:0006954 inflammatory response

GO:0006950 response to stress

GO:0006952 defense response

GO:0071345 cellular response to cytokine stimulus

GO:0006955 immune response

0 3 6 9
− log10(p−value)

0.0

2.5

5.0

7.5

10.0

− log10(p−value)

GO enrichment of differentially up−regulated genes

( 3.06 %)

( 9.52 %)

( 22.22 %)GO:0001919 regulation of receptor recycling

GO:0042326 negative regulation of phosphorylation

GO:0002376 immune system process

0 3 6 9
− log10(p−value)

0.0

2.5

5.0

7.5

10.0

− log10(p−value)GO enrichment of differentially down−regulated genes

A! B!

C!

D!

E!

Serpinb11
Ldha

Fcgr2a
Klri2

LOC100365770
LOC691054

Klrd1
Rhd

Lyve1
Lilrb3l
Dok4
Rnd3
Fpr2
Xcl1

LOC690020
Plk2
Ighg
Igj

Tjp2
Retnlg
Ccrl2
Neb
Ifitm6

Slc27a2
Ly49si1

Irg1
Klra7
Rpl12
Mpa2l

-60 -50 -40 -30 -20 -10 0 10 20 30
Fold Change

Strain-specific differentially expressed genes

Hspb1
Ccl4

Bub1b
AffyID:10909356
AffyID:10802970

Tmem86b
Snca
Cd52
Tmcc2
Car1

-2 -1 0 1 2
Fold Change

Diet-induced differentially expressed genes in LEW

Tlr5
LOC687856

Xcl1
Mir223
Isg15
Pla2g7
Padi4
Dem1
Oscar

LOC501738
Htr2a

Cd300lf
Mx2

Clec12b
Htr1b

AffyID: 10918820
LOC100366148

Sqrdl
St7l

Trem3
Ifng

Ppef1
Apobec1

Oas3
Oas1b
Rtp4

RGD1562655
Anpep

LOC24906
Il1f8
Atf3

Fcgr2b
Arhgap23

Itgam
Sema3g
Usp18

AfyID:10905177
AffyID:10768395
AffyID:10714003

LOC688592

-2 -1 0 1
Fold Change

Diet-induced differentially expressed genes in WKY

( 11.3 %)

( 14.5 %)

( 8.7 %)

( 6.2 %)

( 9.9 %)

( 6.1 %)

( 12 %)

( 22.2 %)

( 9.7 %)

( 21.7 %)

( 12.3 %)

( 20.9 %)

( 66.7 %)

( 15.2 %)

( 6.7 %)

( 24 %)

( 16.7 %)

( 20 %)

( 20 %)

( 23.5 %)GO:0032620 interleukin−17 production

GO:0022409 positive regulation of cell−cell adhesion

GO:0042516 regulation of tyrosine phosphorylation of Stat3 protein

GO:0071396 cellular response to lipid

GO:0042345 regulation of NF−kappaB import into nucleus

GO:0019220 regulation of phosphate metabolic process

GO:0007259 JAK−STAT cascade

GO:0035455 response to interferon−alpha

GO:0071347 cellular response to interleukin−1

GO:0002250 adaptive immune response

GO:0042509 regulation of tyrosine phosphorylation of STAT protein

GO:0006935 chemotaxis

GO:0006809 nitric oxide biosynthetic process

GO:0045087 innate immune response

GO:0048583 regulation of response to stimulus

GO:0006954 inflammatory response

GO:0006950 response to stress

GO:0006952 defense response

GO:0071345 cellular response to cytokine stimulus

GO:0006955 immune response

0 3 6 9
− log10(p−value)

0.0

2.5

5.0

7.5

10.0

− log10(p−value)

GO enrichment of differentially up−regulated genes

( 3.06 %)

( 9.52 %)

( 22.22 %)GO:0001919 regulation of receptor recycling

GO:0042326 negative regulation of phosphorylation

GO:0002376 immune system process

0 3 6 9
− log10(p−value)

0.0

2.5

5.0

7.5

10.0

− log10(p−value)GO enrichment of differentially down−regulated genes

A! B!

C!

D!

E!

B

A

Jacquesb
Text Box
FIGURE 4


	Transcriptomics in WKY and LEW rats_v7
	1. INTRODUCTION
	2. MATERIALS AND METHODS
	Animals and experimental design
	Isolation of circulating monocytes, RNA extraction and microarray preparation
	Microarray analysis of differential gene expression
	Gene co-expression networks
	Statistical analysis
	3.1 The metabolic response of LEW and WKY rats to CAF diet is strain-dependent.
	3.2 CAF diet differentially modulates gene expression profiles in circulating monocytes of LEW and WKY rats.
	3.2.1 Strain-dependent adaptation of LEW and WKY rats to CAF diet.
	3.2.3 Strain-specific modulation of the transcriptome by CAF diet in circulating monocytes

	4. DISCUSSION
	ACKNOWLEDGEMENTS
	REFERENCES
	Figure legends

	Figure 1
	Figure 2
	Figure 3
	Figure 4



