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ABSTRACT

Identification of disease-causing genes that underlie complex traits such as susceptibility to disease not only can
improve diagnosis and the prevention of illness, but also help breeder to select resistance animals against diseases. In
the current study to aim the higher power of statistical analysis to identification of genes and biological pathways
related to mastitis disease, we used Fisher meta-analysis to combine p-values obtained from individual analysis of
datasets extracted from 6 microarray-based studies which investigate transcriptomic data of mammary gland tissue
infected by Escherichia coli (E. coli) in dairy cows. Identification of genes that did not show a significant p-value in
any of the independent studies may confirm the aim and lead to introduce a more complete set of biological pathways
involved in this disease such as the pathways related to immune response, inflammation, proteolysis, growth, and
death of cell. Positive regulation of transcription from RNA polymerase Il promoter, is new pathways related to this
disease which despite of the enrichment by maximum number of up-regulated genes in this study, have not been
reported in previous mastitis studies.
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Table 1. Summary of the microarray datasets employed in the meta-analysis

Accession P - Strains of Samples Samples used in Time
number Publication Techniques E. coli (ctr:rt)r)* this s?udy (ctr:tr)” (hours)
GSE15025 (Mitterhuemer et al., 2010) In-vivo 1303 15:15 10:10 6,24
GSE24217 (Buitenhuis et al., 2011) In-vivo K2BH2 23:26 23:26 24,192
GSE24560 (Brand et al., 2011) In-vitro - 27:61 10:14 1,6,24
GSE25413  (Gunther et al., 2011) In-vitro 1303 6:24 3:12 1,3,6,24
GSE32186 (Gunther et al., 2012) In-vitro 1303 6:18 6:6 6,6
GSES50685 (Sipka et al., 2014) In-vivo ECC-Z 5:15 5:5 24,48
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* Number of healthy samples: number of treatment samples.
** Time of sampling after infection.
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*** Cells were harvested either 30h (short waiting experiment) or 60 h (long waiting experiment) after the start of the trial.
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Table 2. Gene ontology related to biological process terms using DAVID online program generated by modified
Fisher Exact test followed by the Benjamini & Hochberg correction (g < 0.01) on selected up-regulated gene
achieved by meta-analysis

03 @il Slle

olaws % P-value (St
Benjamini & Hochberg

Gene ontology Terms

Count % p_value Benjamini & Hochberg

correction

G0:0045944~positive regulation of transcription from RNA polymerase 1l promoter 70 6.18 0.0000 0.0003
G0:0006954~inflammatory response 56 4.95 0.0000 0.0000
G0:0045087~innate immune response 51 4.51 0.0000 0.0000
G0:0006955~immune response 43 3.80 0.0000 0.0000
G0:0043066~negative regulation of apoptotic process 35 3.09 0.0000 0.0039
G0:0006915~apoptotic process 32 2.83 0.0000 0.0017
G0:0042127~regulation of cell proliferation 27 2.39 0.0000 0.0006
G0:0051607~defense response to virus 26 2.30 0.0000 0.0002
G0:0043123~positive regulation of 1-kappaB kinase/NF-kappaB signaling 26 2.30 0.0000 0.0002
G0:0051092~positive regulation of NF-kappaB transcription factor activity 24 2.12 0.0000 0.0000
G0:0032496~response to lipopolysaccharide 23 2.03 0.0000 0.0000
G0:0008360~regulation of cell shape 21 1.86 0.0000 0.0021
G0:0071222~cellular response to lipopolysaccharide 19 1.68 0.0000 0.0001
G0:0001666~response to hypoxia 17 1.50 0.0000 0.0023
G0:0032755~positive regulation of interleukin-6 production 16 1.41 0.0000 0.0000
G0:0030593~neutrophil chemotaxis 16 1.41 0.0000 0.0001
G0:0071356~cellular response to tumor necrosis factor 16 141 0.0000 0.0006
G0:0031663~lipopolysaccharide-mediated signaling pathway 15 1.33 0.0000 0.0000
G0:0070098~chemokine-mediated signaling pathway 15 1.33 0.0000 0.0001
G0:0060326~cell chemotaxis 15 1.33 0.0000 0.0003
G0:0071347~cellular response to interleukin-1 15 1.33 0.0000 0.0003
G0:0050728~negative regulation of inflammatory response 15 1.33 0.0000 0.0015
G0:0007229~integrin-mediated signaling pathway 15 1.33 0.0001 0.0071
G0:0050729~positive regulation of inflammatory response 14 1.24 0.0000 0.0004
G0:0006919~activation of cysteine-type endopeptidase activity involved in apoptotic

process 13 1.15 0.0000 0.0030
G0:0045071~negative regulation of viral genome replication 12 1.06 0.0000 0.0000
G0:0050727~regulation of inflammatory response 12 1.06 0.0000 0.0034
G0:0051603~proteolysis involved in cellular protein catabolic process 11 0.97 0.0001 0.0062
G0:0071260~cellular response to mechanical stimulus 11 0.97 0.0001 0.0076
G0:0071346~cellular response to interferon-gamma 11 0.97 0.0001 0.0076
G0:0048661~positive regulation of smooth muscle cell proliferation 10 0.88 0.0000 0.0006
G0:0034097~response to cytokine 10 0.88 0.0000 0.0018
G0:0007249~I-kappaB kinase/NF-kappaB signaling 10 0.88 0.0000 0.0030
G0:0033209~tumor necrosis factor-mediated signaling pathway 9 0.80 0.0000 0.0027
G0:2001238~positive regulation of extrinsic apoptotic signaling pathway 9 0.80 0.0000 0.0036
G0:0032722~positive regulation of chemokine production 8 0.71 0.0000 0.0011
G0:0002474~antigen processing and presentation of peptide antigen via MHC class | 8 0.71 0.0000 0.0011
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10. Response to hypoxia

11. Positive regulation of transcription from RNA
polymerase Il promoter

12. DNA-damage

13. Unfolded-protein
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1. Proliferation

2. Apoptotic process

3. Negative regulation of apoptotic process

4. Regulation of cell proliferation

5. Positive regulation of Extrinsic apoptotic signaling
pathway

6. Proteolysis involved in cellular protein catabolic
process

7. Antigen processing and presentation

8. Protein degradation

9. Apoptosis
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