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SUPPLEMENTARY TEXT
Supplementary Text S1. Optimization of hypoxia–ischaemia conditions. To define experimental conditions inducing maximal neuronal damage, an experimental screening followed by morphological analysis was conducted in differentiated B35 neurons exposed to varying incubation times under conditions of chemical hypoxia and/or glucose and pyruvate restriction. Morphological assessment revealed that continuous incubation for 32–48 h resulted in the most pronounced reduction in neuronal number, accompanied by loss of cellular integrity and membrane disruption, including pore formation (Suppl. Fig. S1A). Based on these observations, 48 h of uninterrupted exposure to restrictive medium (RM) was selected as the operational definition of severe hypoxia (SHX). To model chronic intermittent hypoxia, an experimental paradigm incorporating repeated hypoxia–reperfusion cycles was implemented. Neurons were exposed for three consecutive days to three daily cycles of 8 h incubation in RM followed by 16 h under normoxic conditions. This regime was defined as mild hypoxia (MHX) and designed to recapitulate sustained but sublethal stress associated with chronic hypoperfusion (Fig. 1A).

Supplementary Text S2. Following the morphological and protein-level characterization of mild and severe hypoxia phenotypes, it was evaluated whether the observed changes were accompanied by transcriptional reprogramming through gene expression analysis by qPCR. The results revealed higher expression of genes associated with neuroplasticity and cell communication, such as Fos and Syn1, in the mild hypoxia (MHX) group. Specifically, Fos expression was significantly higher in MHX compared with SHX (Mann–Whitney test, SHX = 1.027 ± 0.0556 a.u.; MHX = 2.050 ± 0.2988 a.u.; p = 0.0006), as was Syn1 expression (Mann–Whitney test, SHX = 1.021 ± 0.0490 a.u.; MHX = 5.817 ± 0.5605 a.u.; p < 0.0001). In contrast, the SHX group exhibited significantly higher levels of the Hif1a (Supplementary Fig. S2B) compared with MHX (Mann–Whitney test, SHX = 1.005 ± 0.0247 a.u.; MHX = 0.5183 ± 0.0599 a.u.; p < 0.0001). See Supplementary Fig. S2

Supplementary Text S3. GO enrichment analysis: Up-regulated DEGs by bacteria in SHX were primarily associated with enzymatic regulation and lipid metabolic processes, including negative regulation of peptidase and endopeptidase activity, as well as linoleic acid and aldosterone metabolism, with additional enrichment in cellular components such as the outer mitochondrial membrane and peroxisome (Fig, S3E). Conversely, down-regulated DEGs in SHX-B (Fig, S3F) were linked to inflammatory response and neuronal signaling pathways, including cellular response to interferon-alpha and leukocyte chemotaxis, alongside reduced representation of synaptic-related components such as neurotransmitter receptor complexes, dendritic membranes, and AMPA receptor complexes. Notably, several top-ranked DEGs were not canonical neuronal markers, suggesting that under severe hypoxia, bacterial preconditioning induces a limited and functionally skewed transcriptional response, characterized by metabolic-associated pathways and reduced engagement of neuronal and inflammatory signaling programmes. Additionally, functional enrichment analysis supported that the up-regulated DEGs in MHX-B (Fig. S3H) were primarily associated with adaptive immunity, peptidyl-tyrosine modification, and stimulus detection, including sensory and mechanical response pathways. Enrichment was also observed in neurotransmitter receptor complexes and cytoskeletal structures, including septin filaments and actin-based cellular projections, consistent with preserved neuronal responsiveness and active structural remodeling. Conversely, down-regulated DEGs (Fig. S3I) were associated with inhibition of cellular immune activation and differentiation, including negative regulation of T cell activation, leukocyte differentiation, and hematopoiesis, together with reduced representation of components related to axonal cytoplasm, the BLOC-1 complex, and kinase regulatory activity

Supplementary Text S4: Differentially expressed genes (DEGs) were grouped into predefined functional categories using a rule-based text-matching approach implemented in R. Gene annotations were converted to lowercase and combined into a single searchable text field comprising Ensembl BioMart gene biotype, Gene Ontology Biological Process terms, all available Gene Ontology annotations, BioMart gene description, and the gene biotype, description, and family information included in the original dataset. Functional categories were assigned by detecting the terms listed below within the combined annotation field. Matching was case-insensitive because all annotations were converted to lowercase before classification. Classification was multilabel; therefore, a gene could be assigned to more than one functional category when its annotation matched terms from multiple groups. Consequently, the sum of category assignments may exceed the total number of annotated genes. Genes containing BioMart annotations but matching none of the predefined terms were assigned to the “Other/unclassified” category. Genes without a BioMart description, gene biotype, or Gene Ontology annotation were retained separately as non-annotated genes.The following filtering terms were used:
· Synapse: synapse, synaptic, postsynaptic, presynaptic, neurotransmitter, synaptic vesicle, vesicle exocytosis, active zone, postsynaptic density, glutamatergic, GABAergic, dopaminergic, serotonergic, cholinergic, glycinergic, dendritic spine, plasticity, synaptic transmission, regulation of synaptic, chemical synaptic, long-term potentiation, long-term depression, excitatory synapse, inhibitory synapse, vesicle docking, vesicle fusion, neurexin, neuroligin, SNAP25, syntaxin, and synaptotagmin.
· Bioelectrical signaling: ion channel, channel activity, voltage-gated, ligand-gated, sodium channel, potassium channel, calcium channel, chloride channel, cation channel, anion channel, membrane potential, action potential, depolarization, repolarization, excitability, electrical signaling, ion transport, transmembrane transporter, electrogenic, membrane conductance, regulation of membrane potential, voltage-dependent, membrane depolarization, membrane repolarization, resting membrane potential, Na⁺, K⁺, Ca²⁺, Cl⁻, sodium, potassium, calcium, chloride, copper, zinc, iron, magnesium, manganese, cobalt, metal ion, copper homeostasis, zinc homeostasis, iron homeostasis, magnesium homeostasis, heme, ferritin, transferrin, ferroportin, ceruloplasmin, metallothionein, CACNA, ATP2A, ATP2B, RYR, ITPR, SLC8A, KCN, SCN, CLCN, TRP channel, TRPM, TRPV, TRPC, ATP7A, ATP7B, SLC30A, SLC39A, FTL, FTH1, TFRC, SLC40A1, glutamate receptor, NMDA receptor, AMPA receptor, GABAA, receptor, GABAB receptor, nicotinic receptor, and muscarinic receptor.
· Transcription regulation: transcription factor, DNA-binding, homeobox, zinc finger, forkhead, bHLH, bZIP, transcriptional regulator, chromatin binding, histone modifier, epigenetic regulator, regulation of transcription, transcription by RNA polymerase II, chromatin organization, histone acetylation-related terms, histone methylation-related terms, DNA methylation, acetyltransferase, deacetylase, and remodeling complex.
· Signaling: signaling, signal transduction, kinase, phosphatase, G protein, GTPase, MAPK, ERK, JNK, p38, JAK, STAT, AKT, PI3K, mTOR, AMPK, receptor, second messenger, cAMP, cGMP, TGF-β, Wnt, Notch, Hedgehog, BMP, NF-κB, SMAD, cell communication, intracellular signal transduction, receptor signaling pathway, G protein-coupled receptor, tyrosine kinase, serine/threonine kinase, and phosphorylation.
· Metabolism: metabolic, metabolism, dehydrogenase, oxidase, reductase, transferase, synthetase, synthase, hydrolase, enzyme, catabolic, biosynthetic, lipid metabolism, glucose metabolism, mitochondrial metabolism, small-molecule metabolic process, cellular metabolic process, biosynthetic process, catabolic process, carbohydrate metabolic process, glycolysis, gluconeogenesis, TCA cycle, citric acid cycle, oxidative phosphorylation, fatty-acid oxidation, amino-acid metabolism, cholesterol metabolism, sterol metabolism, and lactate metabolism.
· Mitochondria/oxidative stress: mitochondria-related terms, respiratory chain, electron transport chain, oxidative phosphorylation, ATP synthesis, ATP metabolic process, reactive oxygen species, ROS, oxidative stress, response to oxidative stress, redox, superoxide, peroxide, glutathione, mitochondrial membrane, mitochondrial organization, mitophagy, uncoupling protein, cytochrome-c oxidase, NADH dehydrogenase, succinate dehydrogenase, ATP synthase, and respiratory complexes I–IV.
· Hypoxia/ischemia: hypoxia, hypoxic, cellular response to hypoxia, response to hypoxia, HIF, HIF-1, HIF1A, HIF-2, HIF2A, oxygen homeostasis, oxygen sensing, ischemia, ischemic, anoxia, reoxygenation, VEGF, BNIP3, and EGL nine.
· Nutrient/metabolic stress: glucose deprivation, nutrient deprivation, nutrient starvation, starvation, energy stress, metabolic stress, AMPK activation, AMPK, unfolded protein response, ER stress, stress granule, ATF4, DDIT3, CHOP, and mTOR inhibition.
· Transport: transport, vesicular transport, intracellular transport, protein trafficking, endocytosis, exocytosis, cargo transport, localization, secretion, vesicle-mediated transport, protein transport, intracellular protein transport, axonal transport, retrograde transport, and anterograde transport.
· Inflammation: inflammation, inflammatory, cytokine, chemokine, interleukin, IL-, TNF, NF-κB, inflammasome, NLRP3, COX, prostaglandin, microglial activation, and immune activation.
· Immune/stress response: immune, immunity, interferon, stress response, heat shock, defense response, response to stress, response to oxidative stress, immune response, innate immune response, and cellular stress response.
· Bacterial interaction: lipopolysaccharide, LPS, Toll-like receptor, TLR, TLR4, TLR2, pattern-recognition receptor, PRR, peptidoglycan, flagellin, host–pathogen interaction, innate immune sensing, microbial, and bacterial response.
· Cell cycle/proliferation: cell cycle, mitosis, meiotic, proliferation, replication, DNA repair, checkpoint, chromosome segregation, cell division, nuclear division, and regulation of cell cycle.
· Cell death/autophagy: apoptosis, cell death, autophagy, programmed cell death, regulation of apoptotic process, macroautophagy, caspase, CASP3, CASP8, CASP9, BAX, BAK, cytochrome-c release, necrosis, necroptosis, RIPK1, RIPK3, and MLKL.
· Neurodegeneration: neurodegeneration, neurodegenerative, Alzheimer, Parkinson, Huntington, ALS, amyotrophic lateral sclerosis, tau, MAPT, amyloid, APP, PSEN1, PSEN2, α-synuclein, SNCA, protein aggregation, misfolded protein, neuronal loss, axon degeneration, demyelination, excitotoxicity, and glutamate toxicity.
· Neurotrophic/pro-survival: neurotrophic, neurotrophin, BDNF, NGF, NT-3, NT-4, Trk receptor, NTRK1, NTRK2, NTRK3, neuronal survival, cell survival, prosurvival, anti-apoptotic, BCL2, BCL-XL, synaptic plasticity, neurite outgrowth, axon guidance, growth-factor signaling, IGF, EGF, and FGF.
· Excitotoxicity: excitotoxicity, glutamate toxicity, NMDA overactivation, calcium overload, neuronal damage, synaptic overstimulation, and oxidative neuronal death.
· Structure/adhesion: cytoskeleton, actin, tubulin, microtubule, adhesion, extracellular matrix, collagen, integrin, cell junction, focal adhesion, cell adhesion, biological adhesion, cytoskeletal organization, Arp2/3, axoneme, and intermediate filament.
· RNA/translation: ribosomal, translation, RNA binding, splice, splicing, ribosome, mRNA processing, rRNA processing, RNA processing, translation initiation, translation elongation, snRNA, tRNA, spliceosome, and U2 snRNP.
· Non-coding/pseudogene: lncRNA, snoRNA, snRNA, miRNA, misc_RNA, rRNA, tRNA, pseudogene, non-coding, and ncRNA.

SUPPLEMENTARY FIGURES
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Supplementary Figure S1: Temporal Characterisation of the Ischaemia-Hypoxia Model and Cellular Morphology. (A) Temporal selection for the induction of mild hypoxia-ischaemia (MHX) and severe hypoxia-ischaemia (SHX) in the B35 cell line. Screening was performed at 15, 19, 23, and 78 h in comparison with the Control (Normoxia, untreated) to assess the effect of the stressor treatment termed “restrictive medium”. This medium combines 100 µM CoCl₂ with nutrient deprivation (Neurobasal -NB- without D-glucose or sodium pyruvate, supplemented with 1 % penicillin/streptomycin) in order to mimic both hypoxia conditions. At 19 h, the appearance of pores in the plasma membrane is observed as a consequence of the cell death process, with more pronounced damage observed between 23 and 78 h. On this basis, and in accordance with preliminary studies on hypoxia-ischaemia processes with glucose restriction in cerebrovascular pathologies, the following protocols were finally selected: 48 h for SHX and 8 h cycles for MHX (followed by 16 h of reperfusion), completing a total of three cycles of chronic stress over a 72 h period. (B) Morphological and phenotypic expression following MHX and SHX processes. Representative immunofluorescence micrographs for βIII-tubulin (B3TUB, green) and nuclear staining with DAPI (blue). The SHX condition shows a marked reduction in cell density compared with the Control and the MHX group, accompanied by a more circular cellular structure indicative of cytotoxic damage. In contrast, in the MHX group, both cell density and morphology following stress do not show significant visible alterations compared with the Control; however, a lower formation of cell aggregates is observed due to the higher population density compared with the SHX group (areas of reduced aggregation indicated with white arrows).
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Supplementary Figure S2. Gene-expression profiles in the continuous severe (SHX) and intermittent (MHX) hypoxia-like stress models. (A–C) RT-qPCR analysis of genes associated with neuronal signaling, synaptic organization and hypoxic stress. (A) Fos expression was higher under MHX (SHX = 1.027 ± 0.0556 a.u.; MHX = 2.050 ± 0.2988 a.u.; p = 0.0006). (B) Hif1a expression was higher under SHX (SHX = 1.005 ± 0.0247 a.u.; MHX = 0.5183 ± 0.0599 a.u.; p < 0.0001). (C) Syn1 expression was higher under MHX (SHX = 1.021 ± 0.0490 a.u.; MHX = 5.817 ± 0.5605 a.u.; p < 0.0001). Data are mean ± SEM; Mann–Whitney U tests (***p < 0.001; ****p < 0.0001). (D–F) Unsupervised clustering using gene sets associated with HIF1A signaling (GO:0097411; D), response to hypoxia (GO:0001666; E) and chronic cerebral hypoperfusion (DOID:9007970; F) distinguished MHX from SHX transcriptional profiles.
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Supplementary Figure S3. Transcriptomic Effects of L. plantarum Preconditioning under Mild and Severe Hypoxia Conditions. (A) Principal component analysis (PCA) showing clustering of samples according to bacterial treatment within each hypoxic condition. Treatment-associated sample segregation accounted for 49.76% of the variance under severe hypoxia (SHX) and 57.61% under mild hypoxia (MHX). (B, C) Pearson correlation matrices for SHX (B) and MHX (C) samples. Correlation coefficients remained above 0.97 across all comparisons, confirming high internal consistency and sample quality. (D) Comparative analysis of the proportions of upregulated and downregulated differentially expressed genes (DEGs) across functional categories in L. plantarum-preconditioned neurons under SHX conditions. Categories such as metabolism and immune response showed a positive bias towards upregulation in SHX-B, whereas bioelectrical signaling showed a negative bias. Data are presented as odds ratios ± standard error (SE). (E, F) Gene Ontology (GO) enrichment analysis showing the biological processes enriched among genes upregulated (E) and downregulated (F) by bacterial preconditioning under SHX conditions. (G) Comparative analysis of the proportions of upregulated and downregulated DEGs across functional categories in L. plantarum-preconditioned neurons under MHX conditions. Categories such as inflammation and bioelectrical signaling showed a positive bias towards upregulation in MHX-B, whereas transcriptional regulation showed a negative bias. Data are presented as odds ratios ± SE. (H, I) GO enrichment analysis showing the biological processes enriched among genes upregulated (H) and downregulated (I) by bacterial preconditioning under MHX conditions.
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Supplementary Figure S4. Gene Set Enrichment Analysis of the Transcriptional Response to L. plantarum Preconditioning under Severe Hypoxia. Gene Set Enrichment Analysis (GSEA) results for SHX-B versus SHX-C, summarized across major functional categories. Up to the 10 most dysregulated gene sets within each category are shown and ranked according to their normalized enrichment score (NES), which represents the magnitude and direction of enrichment after normalization for gene-set size. Positive NES values indicate enrichment in bacteria-preconditioned neurons (SHX-B), whereas negative values indicate enrichment in untreated neurons. Under severe hypoxia, bacterial preconditioning was associated predominantly with enrichment of autophagy-related processes, including macroautophagy, autophagosome assembly and mitophagy, together with selected metabolic, mitochondrial and stress-response pathways. Conversely, gene sets related to synaptic vesicle transport, neurotransmitter secretion, membrane repolarization and calcium-dependent exocytosis showed negative NES values. This pattern indicates that, under severe hypoxic stress, the transcriptional response to bacterial preconditioning is primarily oriented towards cellular stress adaptation and recycling processes, rather than towards the preservation of neuronal communication and synaptic function.
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Supplementary Figure S5. Gene Set Enrichment Analysis of the Transcriptional Response to L. plantarum Preconditioning under Mild Hypoxia. Gene Set Enrichment Analysis (GSEA) results for MHX-B versus MHX-C, summarized across major functional categories. Up to the 10 most dysregulated gene sets within each category are shown and ranked according to their normalized enrichment score (NES), which represents the magnitude and direction of enrichment after normalization for gene-set size. Positive NES values indicate enrichment in bacteria-preconditioned neurons (MHX-B), whereas negative values indicate enrichment in untreated neurons (MHX-C). In contrast to severe hypoxia, bacterial preconditioning under mild hypoxia induced a broader and more coordinated functional response, including enrichment of synaptic vesicle transport and exocytosis, growth factor-associated signaling, mitochondrial genome maintenance and immune-modulatory processes. Particularly noteworthy was the enrichment of gene sets involved in the negative regulation of cell death, including negative regulation of the intrinsic apoptotic signaling pathway by p53 and negative regulation of oxidative stress-induced neuronal death, together with the negative enrichment of the execution phase of apoptosis. These transcriptional changes are consistent with an antiapoptotic and pro-survival response and support the selective improvement in neuronal viability observed following bacterial preconditioning under mild, but not severe hypoxia.
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Supplementary Figure S6. Hypoxia Severity Determines the Magnitude and Functional Organization of the Bacteria-Induced Transcriptional Response. (A) Comparative analysis of the transcriptional impact induced by L. plantarum preconditioning under mild (MHX-B versus MHX-C) and severe hypoxia (SHX-B versus SHX-C) across functional categories. The impact score was calculated as the sum of the absolute log2 fold-change values of the differentially expressed genes assigned to each category. Positive values indicate a greater impact under MHX, whereas negative values indicate a greater impact under SHX. (B) Differences in the impact of bacterial preconditioning on downregulated genes across functional categories. Points represent the observed difference between MHX and SHX, and horizontal lines indicate bootstrap 95% confidence intervals. Positive values indicate a stronger transcriptional impact under MHX and negative values a stronger impact under SHX. Overall, bacterial preconditioning produced a greater transcriptional effect under mild hypoxia across most functional categories, particularly those related to signaling, structural organization/adhesion, metabolism and mitochondrial/oxidative-stress responses. (C–F) Unsupervised hierarchical clustering of normalized gene-expression profiles for predefined gene sets associated with response to bacterium (GO:0009617) (C), response to nutrient levels (GO:0031667) (D), inflammatory response (GO:0006954) (E), and negative regulation of apoptotic process (GO:0043066) (F). These functional signatures clearly discriminated bacteria-preconditioned from untreated samples under MHX, whereas this treatment-dependent separation was markedly reduced under SHX. Together, these results indicate that neuronal transcriptional responsiveness to bacterial preconditioning is largely preserved under moderate hypoxic stress but becomes restricted under severe hypoxia.


SUPPLEMENTARY TABLES

Supplementary Table S1. Antibodies used
	Specificity
	Concentration
	Specie of origin
	Reference

	Polyclonal 
Anti- β-tubulin III
	1:500
	Rabbit
	Sigma-Aldrich T2200

	Monoclonal 
Anti-HIF1A
	1:100
	Rabbit
	Bioss bs-0737R

	Polyclonal 
Anti-synapsin I
	1:200
	Rabbit
	Merck AB1543

	Polyclonal
Anti-pCREB
	1:200
	Rabbit
	Invitrogen MA5-11192




Supplementary Table S2. TaqMan Probes used
	Specificity
	Reference

	Hypoxia-inducible factor 1  (Hif1a). Rat
	ThermoFisher Scientific.
Rn01472831_m1 

	Synapsin I (Syn1). Rat
	ThermoFisher Scientific.
Rn00569468_m1

	FBJ osteosarcoma oncogene (Fos). Rat
	ThermoFisher Scientific.
Rn02396759_m1

	glyceraldehyde-3-phosphate dehydrogenase (Gadph). Rat
	ThermoFisher Scientific.
Rn01775763_g1








Supplementary Table S3. Selected annotated genes with nominal differential expression between untreated intermittent and continuous hypoxia-like stress conditions (MHX-C vs SHX-C; 25 upregulated and 25 downregulated genes). Original log₂ fold changes and unadjusted p-values were obtained from Annex Data S1.
(MHX vs SHX)

	DEGs
	log2
FoldChange
	p-value
	Type
	Description

	UPREGULATED (n = 25)

	
Cenpf

	4.2092
	3.058e-60
	protein- coding
	Predicted to enable DNA-binding transcription factor binding activity; dynein complex binding activity; and protein homodimerization activity. Predicted to be involved in several processes, including metaphase chromosome alignment; regulation of G2/M transition of mitotic cell cycle; and ventricular system development. Predicted to act upstream of or within regulation of striated muscle tissue development. Predicted to be located in several cellular components, including cytoskeleton; midbody; and nucleus. Predicted to be part of ciliary transition fiber and outer kinetochore. Predicted to be active in chromosome, centromeric region; nucleus; and spindle pole. Human ortholog(s) of this gene implicated in Stromme syndrome. Orthologous to human CENPF (centromere protein F); INTERACTS WITH 1-naphthyl isothiocyanate; 17beta-estradiol; 17beta-estradiol 3-benzoate.

	
E2f7

	4.0891
	7.857e-44
	protein- coding
	Predicted to enable DNA-binding transcription repressor activity, RNA polymerase II-specific; RNA polymerase II cis-regulatory region sequence-specific DNA binding activity; and identical protein binding activity. Predicted to be involved in several processes, including DNA damage response, signal transduction by p53 class mediator; regulation of cell cycle process; and regulation of transcription by RNA polymerase II. Predicted to act upstream of or within negative regulation of cell population proliferation and regulation of DNA-templated transcription. Predicted to be located in nuclear speck. Predicted to be part of RNA polymerase II transcription regulator complex. Orthologous to human E2F7 (E2F transcription factor 7); INTERACTS WITH 1-naphthyl isothiocyanate; 17beta-estradiol; 17beta-estradiol 3-benzoate

	Ankle1

	4.7668
	7.939e-56
	protein- coding
	
Predicted to enable DNA endonuclease activity and metal ion binding activity. Predicted to be involved in several processes, including DNA recombination; protein export from nucleus; and regulation of hematopoietic progenitor cell differentiation. Predicted to be located in cytosol; midbody; and nucleus. Predicted to be active in cytoplasm and nucleoplasm. Orthologous to human ANKLE1 (ankyrin repeat and LEM domain containing 1); INTERACTS WITH 1-naphthyl isothiocyanate; 2,3,7,8-tetrachlorodibenzodioxine; bromobenzene.

	

Espl1

	4.5556
	6.091e-62
	

protein- coding
	
	
	Predicted to enable cysteine-type endopeptidase activity. Predicted to be involved in meiotic chromosome separation. Predicted to act upstream of or within homologous chromosome segregation; meiotic spindle organization; and mitotic sister chromatid segregation. Predicted to be active in cytoplasm; microtubule cytoskeleton; and nucleus. Orthologous to human ESPL1 (extra spindle pole bodies like 1, separase); PARTICIPATES IN cell cycle pathway, mitotic; INTERACTS WITH 1-naphthyl isothiocyanate; 17beta-estradiol; 2,3,7,8-tetrachlorodibenzodioxine.




	

Depdc1b
	4.2576
	1.201e-24
	

protein- coding
	.
	
	Predicted to enable GTPase activator activity. Predicted to be involved in cell migration and positive regulation of Wnt signaling pathway. Orthologous to human DEPDC1B (DEP domain containing 1B); INTERACTS WITH 1,3-dinitrobenzene; 1-naphthyl isothiocyanate; 17beta-estradiol.




	

Mki67

	4.2983
	1.475e-66
	

protein- coding
	Predicted to enable RNA binding activity and molecular condensate scaffold activity. Involved in DNA metabolic process; animal organ regeneration; and cellular response to heat. Located in nucleus. Used to study high grade glioma; leiomyoma; and prostate carcinoma. Biomarker of several diseases, including alcohol use disorder; colon cancer; mucositis; type 2 diabetes mellitus; and urinary bladder cancer. Human ortholog(s) of this gene implicated in several diseases, including Crohn's disease; colorectal cancer; endocrine gland cancer (multiple); graft-versus-host disease; and human immunodeficiency virus infectious disease. Orthologous to human MKI67 (marker of proliferation Ki-67); INTERACTS WITH (+)-taxifolin; (-)-cotinine; (R,R,R)-alpha-tocopherol.

	
Shcbp1

	4.2250
	5.923e-48
	
protein- coding
	
Predicted to enable SH2 domain binding activity. Predicted to be involved in fibroblast growth factor receptor signaling pathway and regulation of neural precursor cell proliferation. Predicted to be located in midbody and spindle. Orthologous to human SHCBP1 (SHC binding and spindle associated 1); INTERACTS WITH 1-naphthyl isothiocyanate; 17beta-estradiol; 17beta-estradiol 3-benzoate.

	

Ccna2

	4.3802
	2.046e-57
	

protein- coding
	Predicted to enable cyclin-dependent protein serine/threonine kinase regulator activity; protein domain specific binding activity; and protein kinase binding activity. Involved in several processes, including cellular response to cocaine; cellular response to estradiol stimulus; and cellular response to peptide hormone stimulus. Predicted to be located in cytosol; nucleoplasm; and pronucleus. Predicted to be part of cyclin A2-CDK1 complex and cyclin A2-CDK2 complex. Predicted to be active in cytoplasm; microtubule organizing center; and nucleus. Biomarker of myocardial infarction. Orthologous to human CCNA2 (cyclin A2); PARTICIPATES IN G1/S transition pathway; p53 signaling pathway; cell cycle pathway, mitotic; INTERACTS WITH (-)-citrinin; 1,3-dichloropropan-2-ol; 1-[3-(dimethylamino)propyl]-1-(4-fluorophenyl)-1,3-dihydro-2-benzofuran-5-carbonitrile.

	Cdca3

	4.6879
	7.403e-78
	protein- coding
	Predicted to be involved in cell division and protein ubiquitination. Predicted to be located in adherens junction. Orthologous to human CDCA3 (cell division cycle associated 3); INTERACTS WITH 1-naphthyl isothiocyanate; 17alpha-ethynylestradiol; 17beta-estradiol




	Gfra3

	5.5188
	0.0003386
	protein- coding
	Predicted to enable axon guidance receptor activity and glial cell-derived neurotrophic factor receptor activity. Predicted to be involved in glial cell-derived neurotrophic factor receptor signaling pathway and nervous system development. Predicted to act upstream of or within axon guidance; neuron migration; and sympathetic nervous system development. Predicted to be located in cytosol. Predicted to be part of receptor complex. Predicted to be active in external side of plasma membrane. Biomarker of sciatic neuropathy. Orthologous to human GFRA3 (GDNF family receptor alpha 3); INTERACTS WITH 1,2-dimethylhydrazine; 17beta-estradiol; 2,3,7,8-tetrachlorodibenzodioxine.

	
Aunip

	4.7985
	3.565e-27
	

protein- coding
	
Predicted to enable damaged DNA binding activity. Predicted to be involved in double-strand break repair via homologous recombination; negative regulation of double-strand break repair via nonhomologous end joining; and spindle organization. Predicted to be located in site of DNA damage. Predicted to be active in centrosome and spindle pole. Orthologous to human AUNIP (aurora kinase A and ninein interacting protein); INTERACTS WITH 2,3,7,8-tetrachlorodibenzodioxine; 6-propyl-2-thiouracil; acrylamide.

	
Ube2t

	4.4373
	1.756e-28
	
protein- coding
	
Predicted to enable chromatin binding activity; ubiquitin conjugating enzyme activity; and ubiquitin protein ligase binding activity. Predicted to be involved in DNA repair and protein ubiquitination. Predicted to be located in nucleolus and nucleoplasm. Predicted to be active in nucleus. Human ortholog(s) of this gene implicated in Fanconi anemia complementation group T. Orthologous to human UBE2T (ubiquitin conjugating enzyme E2 T); INTERACTS WITH 1-naphthyl isothiocyanate; 17beta-estradiol; 6-propyl-2-thiouracil.

	
Oip5


	4.4012
	2.849e-49
	

protein- coding
	
Predicted to enable identical protein binding activity. Predicted to be involved in CENP-A containing chromatin assembly. Predicted to be located in Cajal body; chromocenter; and nuclear speck. Predicted to be part of CENP-A recruiting complex. Predicted to be active in chromatin; chromosome, centromeric region; and nucleus. Orthologous to human OIP5 (Opa interacting protein 5); INTERACTS WITH 1-naphthyl isothiocyanate; 2,3,7,8-tetrachlorodibenzodioxine; bisphenol A.

	Cenpu

	4.5362
	1.423e-34
	protein- coding
	
Predicted to act upstream of or within chordate embryonic development. Predicted to be located in centriolar satellite; cytoplasm; and nucleoplasm. Predicted to be part of inner kinetochore. Predicted to be active in nucleus. Orthologous to human CENPU (centromere protein U); INTERACTS WITH 1-naphthyl isothiocyanate; 17beta-estradiol; 2,3,7,8-tetrachlorodibenzodioxine.

	Mastl


	4.3711
	3.306e-52
	
protein- coding
	
Predicted to enable protein serine/threonine kinase activity and transmembrane transporter binding activity. Predicted to be involved in several processes, including G2/M transition of mitotic cell cycle; meiotic chromosome condensation; and positive regulation of meiotic cell cycle process involved in oocyte maturation. Predicted to act upstream of or within female meiosis II. Predicted to be located in cleavage furrow; microtubule cytoskeleton; and nucleoplasm. Predicted to be active in microtubule cytoskeleton and nucleus. Human ortholog(s) of this gene implicated in thrombocytopenia. Orthologous to human MASTL (microtubule associated serine/threonine kinase like); INTERACTS WITH 1-naphthyl isothiocyanate; 2,3,7,8-tetrachlorodibenzodioxine; acetamide

	Melk

	4.4607
	4.562e-62
	protein- coding
		
	Predicted to enable calcium ion binding activity; non-membrane spanning protein tyrosine kinase activity; and protein serine/threonine kinase activity. Predicted to be involved in several processes, including neural precursor cell proliferation; positive regulation of apoptotic process; and protein autophosphorylation. Predicted to act upstream of or within intrinsic apoptotic signaling pathway in response to oxidative stress. Predicted to be located in cell cortex and plasma membrane. Predicted to be active in cytoplasm. Orthologous to human MELK (maternal embryonic leucine zipper kinase); INTERACTS WITH 1-naphthyl isothiocyanate; 17alpha-ethynylestradiol; 17beta-estradiol.




	
Cenpw

	4.2560
	1.252e-29
	
protein- coding
	
Predicted to enable DNA binding activity and protein heterodimerization activity. Predicted to be involved in chromosome segregation; kinetochore assembly; and mitotic cell cycle. Predicted to be located in chromosome, centromeric region. Predicted to be part of inner kinetochore. Predicted to be active in kinetochore and nucleoplasm. Orthologous to human CENPW (centromere protein W); INTERACTS WITH 1-naphthyl isothiocyanate; 17beta-estradiol; 17beta-estradiol 3-benzoate.

	
Ncapg

	4.5795
	1.089e-72
	
protein- coding
	
Predicted to be involved in mitotic chromosome condensation; positive regulation of chromosome condensation; and regulation of chromosome segregation. Predicted to be located in condensed chromosome, centromeric region and condensed nuclear chromosome. Predicted to be part of condensin complex. Predicted to be active in condensed chromosome and cytoplasm. Orthologous to human NCAPG (non-SMC condensin I complex subunit G); INTERACTS WITH 1-naphthyl isothiocyanate; 17beta-estradiol; 2,3,7,8-tetrachlorodibenzodioxine.

	Clspn

	5.0923
	1.504e-57
	protein- coding
	
Predicted to enable DNA secondary structure binding activity and anaphase-promoting complex binding activity. Predicted to be involved in mitotic DNA replication checkpoint signaling and mitotic G2 DNA damage checkpoint signaling. Predicted to be located in Golgi apparatus and nucleoplasm. Orthologous to human CLSPN (claspin); INTERACTS WITH 1-naphthyl isothiocyanate; 17beta-estradiol; 17beta-estradiol 3-benzoate.





	Top2a

	4.7266
	1.426e-91
	protein- coding
	Enables several functions, including ATP binding activity; DNA topoisomerase type II (double strand cut, ATP-hydrolyzing) activity; and chromatin binding activity. Involved in several processes, including DNA topological change; cerebellar cortex formation; and response to parathyroid hormone. Part of DNA topoisomerase type II (double strand cut, ATP-hydrolyzing) complex. Orthologous to human TOP2A (DNA topoisomerase II alpha); PARTICIPATES IN doxorubicin pharmacodynamics pathway; etoposide pharmacodynamics pathway; etoposide pharmacokinetics pathway; INTERACTS WITH 1-naphthyl isothiocyanate; 17alpha-ethynylestradiol; 17beta-estradiol.

	

Kif14

	4.6466
	1.627e-70
	

protein- coding
	
Predicted to enable several functions, including ATP binding activity; ATP hydrolysis activity; and PDZ domain binding activity. Predicted to be involved in several processes, including SCF-dependent proteasomal ubiquitin-dependent protein catabolic process; brain development; and regulation of cell cycle process. Predicted to act upstream of or within several processes, including negative regulation of integrin activation; regulation of Rap protein signal transduction; and substrate adhesion-dependent cell spreading. Predicted to be located in several cellular components, including Flemming body; cytosol; and spindle midzone. Predicted to be part of kinesin complex. Predicted to be active in cytoplasm and microtubule. Human ortholog(s) of this gene implicated in Meckel syndrome and primary autosomal recessive microcephaly 20. Orthologous to human KIF14 (kinesin family member 14); INTERACTS WITH 1-naphthyl isothiocyanate; 2,3,7,8-tetrachlorodibenzodioxine; acrylamide.

	
Spc24

	4.7381
	2.949e-22
	
protein- coding
	.
Predicted to contribute to microtubule binding activity. Predicted to be involved in chromosome segregation. Predicted to be part of Ndc80 complex. Orthologous to human SPC24 (SPC24 component of NDC80 kinetochore complex); INTERACTS WITH 1-naphthyl isothiocyanate; 17alpha-ethynylestradiol; 17beta-estradiol.

	

Esco2

	5.0088
	1.092e-51
	

protein- coding
	
Predicted to enable L-lysine N-acetyltransferase activity, acting on acetyl phosphate as donor and protein-lysine-acetyltransferase activity. Predicted to be involved in mitotic sister chromatid cohesion; post-translational protein acetylation; and regulation of DNA replication. Predicted to act upstream of or within several processes, including double-strand break repair; hematopoietic progenitor cell differentiation; and protein localization to chromatin. Predicted to be located in several cellular components, including Golgi apparatus; chromocenter; and chromosome. Predicted to be active in chromatin and nucleus. Human ortholog(s) of this gene implicated in Roberts syndrome and lung adenocarcinoma. Orthologous to human ESCO2 (establishment of sister chromatid cohesion N-acetyltransferase 2); INTERACTS WITH 1-naphthyl isothiocyanate; 17beta-estradiol; 2,3,7,8-tetrachlorodibenzodioxine.

	Rrm2

	5.3471
	6.652e-92
	protein- coding
	Predicted to enable ferric iron binding activity; protein homodimerization activity; and ribonucleoside-diphosphate reductase activity, thioredoxin disulfide as acceptor. Involved in positive regulation of cell population proliferation and pyrimidine nucleobase metabolic process. Located in nuclear envelope. Used to study endometrial adenocarcinoma. Biomarker of urinary bladder cancer. Human ortholog(s) of this gene implicated in pancreatic cancer. Orthologous to human RRM2 (ribonucleotide reductase regulatory subunit M2); PARTICIPATES IN adenine phoshoribosyltransferase deficiency pathway; adenosine monophosphate deaminase deficiency pathway; adenylosuccinate lyase deficiency pathway; INTERACTS WITH 1-naphthyl isothiocyanate; 17alpha-ethynylestradiol; 17beta-estradiol.

	
Pbk

	5.3790
	3.742e-57
	
protein- coding
	
Predicted to enable protein serine/threonine kinase activity. Predicted to act upstream of or within several processes, including cellular response to UV; negative regulation of proteasomal ubiquitin-dependent protein catabolic process; and negative regulation of stress-activated MAPK cascade. Predicted to be located in nucleus. Orthologous to human PBK (PDZ binding kinase); INTERACTS WITH 1,3-dinitrobenzene; 1-naphthyl isothiocyanate; 17beta-estradiol.

	DOWNREGULATED (n = 25)

	Acta1

	-5.2997
	0.003855
	protein- coding
	Predicted to be a structural constituent of cytoskeleton. Involved in several processes, including cellular response to potassium ion; response to steroid hormone; and skeletal muscle fiber adaptation. Predicted to be located in several cellular components, including filopodium; lamellipodium; and sarcomere. Predicted to be active in actin filament; stress fiber; and striated muscle thin filament. Human ortholog(s) of this gene implicated in congenital myopathy 2B; congenital myopathy 2C; and nemaline myopathy 3. Orthologous to human ACTA1 (actin alpha 1, skeletal muscle); INTERACTS WITH (+)-schisandrin B; (R)-noradrenaline; (S)-nicotine.

	
Muc2

	-4.8864
	5.613e-14
	
protein- coding
	Enables identical protein binding activity. Involved in several processes, including cellular response to tumor necrosis factor; response to bacterium; and response to vitamin A. Located in mucus layer. Used to study colitis; intestinal disease; and pneumonia. Biomarker of several diseases, including colonic disease (multiple); ischemia; liver cirrhosis; mucositis; and perinatal necrotizing enterocolitis. Human ortholog(s) of this gene implicated in asthma. Orthologous to human MUC2 (mucin 2, oligomeric mucus/gel-forming); PARTICIPATES IN Entamoebiasis pathway; INTERACTS WITH 2,4,6-trinitrobenzenesulfonic acid; bisphenol A; chlorpyrifos.

	Hmgcs2

	-4.3695
	5.998e-42
	protein- coding
	Enables hydroxymethylglutaryl-CoA synthase activity. Involved in several processes, including cellular response to insulin stimulus; cellular response to lipopolysaccharide; and ketone body biosynthetic process. Located in mitochondrial matrix. Biomarker of extrahepatic cholestasis. Human ortholog(s) of this gene implicated in HMG-CoA synthase 2 deficiency. Orthologous to human HMGCS2 (3-hydroxy-3-methylglutaryl-CoA synthase 2); PARTICIPATES IN 3-hydroxy-3-methylglutaryl-CoA lyase deficiency pathway; 3-hydroxyisobutyric aciduria pathway; 3-methylcrotonyl CoA carboxylase 1 deficiency pathway; INTERACTS WITH (+)-schisandrin B; 1-benzylpiperazine; 17alpha-ethynylestradiol.

	Cfh

	-4.7344
	4.761e-79
	protein- coding
	Predicted to enable several functions, including complement component C3b binding activity; heparan sulfate proteoglycan binding activity; and heparin binding activity. Involved in several processes, including cellular response to hydrogen peroxide; cellular response to lipopolysaccharide; and cellular response to type II interferon. Located in extracellular space. Used to study atypical hemolytic-uremic syndrome. Biomarker of several diseases, including amphetamine abuse; membranous glomerulonephritis; obstructive jaundice; proteinuria (multiple); and stroke. Human ortholog(s) of this gene implicated in several diseases, including atypical hemolytic-uremic syndrome; eye disease (multiple); hemolytic-uremic syndrome; lupus nephritis; and systemic lupus erythematosus. Orthologous to human CFH (complement factor H); PARTICIPATES IN coagulation cascade pathway; complement system pathway; Staphylococcus aureus infection pathway; INTERACTS WITH (+)-schisandrin B; 17alpha-ethynylestradiol; 17beta-estradiol.

	Mylk2

	-4.2789
	2.212e-07
	protein- coding
	Enables myosin light chain binding activity and myosin light chain kinase activity. Involved in several processes, including positive regulation of fast-twitch skeletal muscle fiber contraction; regulation of neuronal synaptic plasticity; and synaptic vesicle transport. Located in several cellular components, including dendritic spine; neuronal cell body; and synaptic vesicle. Human ortholog(s) of this gene implicated in hypertrophic cardiomyopathy 1. Orthologous to human MYLK2 (myosin light chain kinase 2); PARTICIPATES IN calcium/calcium-mediated signaling pathway; INTERACTS WITH 17beta-estradiol; 2,3,7,8-tetrachlorodibenzodioxine; 2,3,7,8-Tetrachlorodibenzofuran.

	Olr1275

	-4.6181
	0.0002518
	protein- coding
	Predicted to enable odorant binding activity and olfactory receptor activity. Predicted to be involved in G protein-coupled receptor signaling pathway and sensory perception of smell. Predicted to be located in plasma membrane. Orthologous to human OR8G1 (olfactory receptor family 8 subfamily G member 1) and OR8G5 (olfactory receptor family 8 subfamily G member 5); INTERACTS WITH bisphenol A; aflatoxin B1 (ortholog); CGP 52608 (ortholog).

	Snai3
	-4.9993
	0.0008173
	protein-coding
	snail family transcriptional repressor 3, transcript variant X1

	Rnf43
	-4.7691
	0.0196102
	protein-coding
	ring finger protein 43, transcript variant X1

	Ccdc152

	-4.4454
	0.0198795
	protein- coding
	Orthologous to human CCDC152 (coiled-coil domain containing 152); INTERACTS WITH 2,3,7,8-Tetrachlorodibenzofuran; 4,4'-sulfonyldiphenol; 6-propyl-2-thiouracil.

	Msh4
	-4.7495
	0.0115365
	protein-coding
	mutS homolog 4, transcript variant X1

	Chrna7

	-4.2562
	0.0389698
	protein- coding
	Enables several functions, including acetylcholine binding activity; acetylcholine-gated monoatomic cation-selective channel activity; and enzyme binding activity. Involved in several processes, including neuronal action potential; regulation of ERK1 and ERK2 cascade; and synaptic signaling. Acts upstream of or within regulation of membrane potential. Located in several cellular components, including dendrite; growth cone; and plasma membrane raft. Part of acetylcholine-gated channel complex. Is active in several cellular components, including glycinergic synapse; spine apparatus membrane; and synaptic membrane. Used to study cognitive disorder. Biomarker of rheumatoid arthritis. Human ortholog(s) of this gene implicated in chronic obstructive pulmonary disease; esophagus squamous cell carcinoma; respiratory system cancer (multiple); and schizophrenia. Orthologous to several human genes including CHRNA7 (cholinergic receptor nicotinic alpha 7 subunit); PARTICIPATES IN acetylcholine signaling pathway via nicotinic acetylcholine receptor; calcium/calcium-mediated signaling pathway; INTERACTS WITH (+)-Nornicotine; (S)-nicotine; 17alpha-ethynylestradiol.

	Trnv

	-3.6599
	0.0087145
		
	trna



	
INTERACTS WITH tetrachloromethane

	Wdr72

	-4.4182
	0.0218584
	protein- coding
	Predicted to be involved in protein localization to plasma membrane. Predicted to act upstream of or within several processes, including ameloblast differentiation; enamel mineralization; and protein-containing complex assembly. Predicted to be located in endosome and nucleus. Predicted to be active in cytoplasm. Human ortholog(s) of this gene implicated in amelogenesis imperfecta hypomaturation type 2A3. Orthologous to human WDR72 (WD repeat domain 72); INTERACTS WITH 6-propyl-2-thiouracil; amitrole; bisphenol A.

	Selenop

	-3.3175
	4.417e-16
	protein- coding
	Predicted to enable selenium binding activity. Involved in response to selenium ion. Predicted to be located in extracellular space. Predicted to be active in extracellular region. Orthologous to human SELENOP (selenoprotein P); INTERACTS WITH 1-naphthyl isothiocyanate; 17alpha-ethynylestradiol; 17beta-estradiol.

	Prss23

	-4.7200
	0.0016219
	protein- coding
	 
Predicted to enable serine-type endopeptidase activity. Predicted to be involved in proteolysis. Predicted to be located in nucleus. Orthologous to human PRSS23 (serine protease 23); INTERACTS WITH 17alpha-ethynylestradiol; 2,3,7,8-tetrachlorodibenzodioxine; 3,4-dichloroaniline.

	Trnal-caa

	-3.5766
	0.0456757
	trna
	This record represents a tRNA model predicted using tRNAscan-SE (Lowe, T.M. and Eddy, S.R. 1997. Nucleic Acids Res. 25:955-964, PubMed 9023104).
This record represents a tRNA model predicted using tRNAscan-SE (Lowe, T.M. and Eddy, S.R. 1997. Nucleic Acids Res. 25:955-964, PubMed 9023104).
This record represents a tRNA model predicted using tRNAscan-SE (Lowe, T.M. and Eddy, S.R. 1997. Nucleic Acids Res. 25:955-964, PubMed 9023104)

	Pcdhga8
	-4.5858
	0.0127957
	protein-coding
	protocadherin gamma subfamily A, 8

	Lalba

	-4.7274
	0.0146963
	protein- coding
	Predicted to enable enzyme-substrate adaptor activity; lactose synthase activity; and lysozyme activity. Predicted to be involved in defense response to Gram-negative bacterium; defense response to Gram-positive bacterium; and lactose biosynthetic process. Predicted to be located in extracellular region. Predicted to be part of protein-containing complex. Predicted to be active in extracellular space. Orthologous to human LALBA (lactalbumin alpha); PARTICIPATES IN Glut1 deficiency syndrome pathway; lactose biosynthetic pathway; galactose metabolic pathway; INTERACTS WITH ammonium chloride; bisphenol A; dexamethasone.

	Cmtm2a

	-4.4182
	0.0218584
	protein- coding
	Predicted to be active in membrane. Orthologous to human CMTM2 (CKLF like MARVEL transmembrane domain containing 2); INTERACTS WITH bisphenol A; ochratoxin A; testosterone enanthate.

	Gabrr1

	-3.6790
	0.0083305
	protein- coding
	Enables several functions, including GABA-A receptor activity; GABA-gated chloride ion channel activity; and identical protein binding activity. Predicted to be involved in GABAergic synaptic transmission; chloride transmembrane transport; and modulation of chemical synaptic transmission. Predicted to be located in plasma membrane. Predicted to be part of GABA-A receptor complex. Predicted to be active in several cellular components, including GABA-ergic synapse; glutamatergic synapse; and presynaptic membrane. Orthologous to human GABRR1 (gamma-aminobutyric acid type A receptor subunit rho1); INTERACTS WITH ammonium chloride; bisphenol A; bleomycin A2.

	Myh15

	-4.3302
	0.0265404
	protein- coding
	Predicted to enable actin filament binding activity and microfilament motor activity. Involved in extraocular skeletal muscle development. Predicted to be located in cytosol. Predicted to be part of myosin II complex. Predicted to be active in cytoplasm and myosin filament. Human ortholog(s) of this gene implicated in stroke. Orthologous to human MYH15 (myosin heavy chain 15); PARTICIPATES IN myocarditis pathway; INTERACTS WITH atrazine; bisphenol A; decabromodiphenyl ether.

	Mir331

	-4.0650
	0.02089
	ncrna (Ensembl: miRNA)
	Predicted to be involved in miRNA-mediated post-transcriptional gene silencing. Predicted to act upstream of or within cellular response to cytokine stimulus; response to bacterium; and sensory perception of sound. Predicted to be part of RISC complex. Orthologous to human MIR331 (microRNA 331); INTERACTS WITH 2,5-hexanedione; aldehydo-D-glucose; aristolochic acid A.

	Ptafr

	-5.0126
	0.0009166
	protein-coding
	Enables mitogen-activated protein kinase binding activity. Involved in several processes, including positive regulation of biosynthetic process; positive regulation of transport; and regulation of cellular extravasation. Predicted to be located in plasma membrane. Used to study several diseases, including acute kidney failure; neutropenia; perinatal necrotizing enterocolitis; pleurisy; and transient cerebral ischemia. Biomarker of conjunctivitis; sciatic neuropathy; and transient cerebral ischemia. Orthologous to human PTAFR (platelet activating factor receptor); PARTICIPATES IN calcium/calcium-mediated signaling pathway; Staphylococcus aureus infection pathway; INTERACTS WITH 1-naphthyl isothiocyanate; 17beta-estradiol; 17beta-estradiol 3-benzoate.

	Asic3
	-4.5619
	0.0134466
	protein-coding
	acid sensing ion channel subunit 3, transcript variant X1

	Kcnip1

	-2.9648
	0.0231911
	protein-coding
	Enables calcium ion binding activity; potassium channel regulator activity; and transmembrane transporter binding activity. Involved in positive regulation of action potential. Located in dendrite and neuronal cell body. Part of potassium channel complex. Orthologous to human KCNIP1 (potassium voltage-gated channel interacting protein 1); PARTICIPATES IN calcium/calcium-mediated signaling pathway; INTERACTS WITH 1,3-dinitrobenzene; 2,2',4,4'-Tetrabromodiphenyl ether; 2,3,7,8-tetrachlorodibenzodioxine.




















Supplementary Table S4. Named genes with nominal differential expression following bacterial preconditioning under severe stress (SHX-B vs SHX-C; 13 upregulated and 18 downregulated genes). Original log₂ fold changes and unadjusted p-values were obtained from Annex Data S2.


	DEGs
	log2
FoldChange
	p-value
	Type
	Description

	UPREGULATED (n = 13)

	Crygs

	1.6994
	0.0492233
	protein- coding
	Predicted to be a structural constituent of eye lens. Predicted to be involved in lens development in camera-type eye and visual perception. Predicted to act upstream of or within morphogenesis of an epithelium. Human ortholog(s) of this gene implicated in cataract 20 multiple types. Orthologous to human CRYGS (crystallin gamma S); INTERACTS WITH 2,3,7,8-tetrachlorodibenzodioxine; bisphenol A; trichloroethene.

	Gulo

	1.0459
	0.0025517
	protein- coding
	
Enables L-gulonolactone oxidase activity. Predicted to be involved in L-ascorbic acid biosynthetic process. Predicted to be located in endoplasmic reticulum membrane; PARTICIPATES IN ascorbate and aldarate metabolic pathway; INTERACTS WITH (+)-schisandrin B; 17alpha-ethynylestradiol; 17beta-estradiol.

	Ttc16

	1.3015
	0.0031132
	protein- coding
	Orthologous to human TTC16 (tetratricopeptide repeat domain 16); INTERACTS WITH bisphenol A; Cuprizon; gentamycin.

	Wfdc6b

	1.4998
	0.0217439
	protein- coding
	Predicted to enable serine-type endopeptidase inhibitor activity. Predicted to be involved in negative regulation of flagellated sperm motility. Predicted to be located in extracellular region. Predicted to be active in extracellular space; INTERACTS WITH 6-propyl-2-thiouracil; bisphenol A; Cuprizon.

	Cfap77

	1.0864
	0.0463664
	protein- coding
	Predicted to be involved in flagellated sperm motility. Predicted to be located in axonemal microtubule. Predicted to be active in axonemal B tubule inner sheath and sperm flagellum. Orthologous to human CFAP77 (cilia and flagella associated protein 77); INTERACTS WITH 2,3,7,8-tetrachlorodibenzodioxine; 6-propyl-2-thiouracil; acrylamide.

	Ephx2

	1.0998
	0.0240865
	protein- coding
	Enables epoxide hydrolase activity; magnesium ion binding activity; and phosphatase activity. Involved in several processes, including linoleic acid metabolic process; prostaglandin production involved in inflammatory response; and response to 3-methylcholanthrene. Located in peroxisome. Used to study cerebral infarction; hypertension; pulmonary hypertension; and stroke. Biomarker of hypertrophic cardiomyopathy. Human ortholog(s) of this gene implicated in coronary artery disease; familial hypercholesterolemia; hypertension; and stroke. Orthologous to human EPHX2 (epoxide hydrolase 2); PARTICIPATES IN acetylsalicylic acid pharmacodynamics pathway; antipyrine drug pathway; arachidonic acid metabolic pathway; INTERACTS WITH (+)-schisandrin B; 2,3,7,8-tetrachlorodibenzodioxine; 3,3',4,4',5-pentachlorobiphenyl.

	Raet1e

	1.2186
	0.0126329
	protein- coding
	Orthologous to human RAET1E (retinoic acid early transcript 1E); INTERACTS WITH cadmium dichloride; endosulfan; methoxychlor.

	Gk2

	3.6705
	0.0437891
	protein- coding
	Predicted to enable glycerol kinase activity. Predicted to be involved in glycerol metabolic process; glycerol-3-phosphate biosynthetic process; and triglyceride metabolic process. Predicted to be active in mitochondrion. Orthologous to human GK2 (glycerol kinase 2); PARTICIPATES IN eicosanoid signaling pathway via peroxisome proliferator-activated receptor gamma; glycerolipid metabolic pathway; INTERACTS WITH bisphenol A; malathion; 17alpha-ethynylestradiol (ortholog).

	Mir1949

	3.8575
	0.0225574
	ncrna (Ensembl: miRNA)
		
	INTERACTS WITH atrazine; bisphenol A; bleomycin A2




	Sbk2

	3.9873
	0.0159512
	protein- coding
	Predicted to enable MAP kinase kinase activity. Predicted to be involved in MAPK cascade. Orthologous to human SBK2 (SH3 domain binding kinase family member 2); INTERACTS WITH 2,3,7,8-tetrachlorodibenzodioxine; alpha-Zearalanol; bisphenol A.

	Serpinb1b

	4.2451
	0.0287867
	protein- coding
	Predicted to enable serine-type endopeptidase inhibitor activity. Predicted to be involved in negative regulation of interleukin-1 beta production. Predicted to be located in cytoplasm. Predicted to be active in extracellular space. Orthologous to human SERPINB1 (serpin family B member 1); PARTICIPATES IN Entamoebiasis pathway; INTERACTS WITH 17beta-estradiol; bisphenol A; N-nitrosodiethylamine.

	Lbx2

	4.2911
	0.0303387
	protein- coding
	Predicted to enable DNA-binding transcription factor activity, RNA polymerase II-specific and sequence-specific double-stranded DNA binding activity. Predicted to be involved in regulation of transcription by RNA polymerase II. Predicted to be active in nucleus. Orthologous to human LBX2 (ladybird homeobox 2); INTERACTS WITH acrylamide; bisphenol A; copper atom.

	Bmp6

	4.4137
	0.0206544
	protein- coding
	Enables growth factor activity. Involved in several processes, including cellular response to mechanical stimulus; positive regulation of aldosterone secretion; and positive regulation of cell differentiation. Located in extracellular space and vesicle. Biomarker of anemia; brain ischemia; and colitis. Orthologous to human BMP6 (bone morphogenetic protein 6); PARTICIPATES IN Bone morphogenetic proteins signaling pathway; Hedgehog signaling pathway; transforming growth factor-beta superfamily mediated signaling pathway; INTERACTS WITH 17beta-estradiol; 2,6-dinitrotoluene; 2-amino-2-deoxy-D-glucopyranose.

	DOWNREGULATED (n = 18)

	


Mageb7

	-4.7219
	0.0163298
	

protein- coding
	


Predicted to be involved in negative regulation of transcription by RNA polymerase II. Predicted to be active in nucleus. Orthologous to human MAGEB2 (MAGE family member B2); INTERACTS WITH bisphenol A; manganese(II) chloride; trichloroethene.
	

	

Gria1

	-4.2348
	0.0209638
	

protein- coding
	.
Enables several functions, including enzyme binding activity; signaling receptor binding activity; and transmitter-gated monoatomic ion channel activity. Involved in several processes, including cellular response to amino acid stimulus; learning or memory; and modulation of chemical synaptic transmission. Located in several cellular components, including dendrite; endosome membrane; and neuronal cell body membrane. Part of AMPA glutamate receptor complex. Is active in glutamatergic synapse; postsynaptic density membrane; and presynaptic active zone membrane. Used to study cocaine dependence; hyperhomocysteinemia; morphine dependence; and withdrawal disorder. Biomarker of several diseases, including alcohol use disorder; amphetamine abuse; brain disease (multiple); cocaine abuse; and drug dependence (multiple). Human ortholog(s) of this gene implicated in autosomal dominant intellectual developmental disorder 67; autosomal recessive intellectual developmental disorder 76; and epilepsy. Orthologous to human GRIA1 (glutamate ionotropic receptor AMPA type subunit 1); PARTICIPATES IN calcium/calmodulin dependent kinase 2 signaling pathway; ephrin - ephrin receptor bidirectional signaling axis; amyotrophic lateral sclerosis pathway; INTERACTS WITH (+)-pilocarpine; (-)-anisomycin; (S)-AMPA.

	Spc24

	-3.3264
	0.0180409
	

protein- coding
	

Predicted to contribute to microtubule binding activity. Predicted to be involved in chromosome segregation. Predicted to be part of Ndc80 complex. Orthologous to human SPC24 (SPC24 component of NDC80 kinetochore complex); INTERACTS WITH 1-naphthyl isothiocyanate; 17alpha-ethynylestradiol; 17beta-estradiol.

	
Plekhs1

	-3.2190
	0.0248424
	
protein- coding
	
Biomarker of glucose intolerance. Orthologous to human PLEKHS1 (pleckstrin homology domain containing S1); INTERACTS WITH 2,3,7,8-tetrachlorodibenzodioxine; acetamide; bisphenol A.

	

Sparcl1

	-2.7723
	0.0198724
	

protein- coding
		
	Predicted to enable calcium ion binding activity. Involved in regulation of synapse organization. Is active in extracellular matrix of synaptic cleft and glutamatergic synapse. Orthologous to human SPARCL1 (SPARC like 1); INTERACTS WITH (+)-pilocarpine; 1,2,4-trimethylbenzene; 17alpha-ethynylestradiol.




	B3gnt6

	-2.6789
	0.0121263
	protein- coding
	Predicted to enable UDP-glycosyltransferase activity and galactosyltransferase activity. Predicted to be involved in poly-N-acetyllactosamine biosynthetic process. Predicted to be located in membrane. Predicted to be active in Golgi membrane. Orthologous to human B3GNT6 (UDP-GlcNAc:betaGal beta-1,3-N-acetylglucosaminyltransferase 6); PARTICIPATES IN O-linked glycan biosynthetic pathway; INTERACTS WITH 2,3,7,8-tetrachlorodibenzodioxine; 2,3,7,8-Tetrachlorodibenzofuran; acrylamide

	Tnfrsf18

	-2.5958
	0.0450857
	protein- coding
	Predicted to enable tumor necrosis factor receptor activity. Predicted to be involved in positive regulation of cell adhesion; positive regulation of leukocyte migration; and positive regulation of tyrosine phosphorylation of STAT protein. Predicted to be located in plasma membrane. Predicted to be active in external side of plasma membrane. Orthologous to human TNFRSF18 (TNF receptor superfamily member 18); PARTICIPATES IN cytokine mediated signaling pathway; INTERACTS WITH 17beta-estradiol; 17beta-estradiol 3-benzoate; 2,3,7,8-tetrachlorodibenzodioxine.

	Mnda

	-2.3245
	0.0478892
	protein- coding
	Predicted to enable double-stranded DNA binding activity and transcription coregulator activity. Predicted to be involved in several processes, including activation of immune response; cellular response to cytokine stimulus; and negative regulation of B cell proliferation. Predicted to act upstream of or within several processes, including inner ear development; positive regulation of osteoblast differentiation; and regulation of transcription by RNA polymerase II. Predicted to be located in nuclear inclusion body; nuclear periphery; and nuclear speck. Predicted to be active in cytosol; nucleolus; and nucleoplasm. Orthologous to several human genes including MNDA (myeloid cell nuclear differentiation antigen); INTERACTS WITH 1-naphthyl isothiocyanate; 17beta-estradiol; 17beta-estradiol 3-benzoate.

	Atp6v1e2

	-2.1416
	0.0308851
	protein- coding
	Predicted to enable proton-transporting ATPase activity, rotational mechanism. Predicted to be involved in monoatomic ion transport. Predicted to act upstream of or within proton transmembrane transport. Predicted to be located in acrosomal vesicle. Predicted to be part of proton-transporting two-sector ATPase complex, catalytic domain. Orthologous to human ATP6V1E2 (ATPase H+ transporting V1 subunit E2); PARTICIPATES IN oxidative phosphorylation pathway; phagocytosis pathway; rheumatoid arthritis pathway; INTERACTS WITH bisphenol A; cadmium dichloride; Cuprizon

	Prp2l1

	-2.0879
	0.0338277
	protein- coding
	Orthologous to human LRRC37A5P (leucine rich repeat containing 37 member A5, pseudogene); INTERACTS WITH 17alpha-ethynylestradiol; 17beta-estradiol; 2,3,7,8-tetrachlorodibenzodioxine.

	Azgp1

	-1.7937
	0.024796
	protein- coding
	Involved in cellular response to insulin stimulus and cellular response to magnesium ion. Predicted to be located in extracellular region. Predicted to be active in external side of plasma membrane and extracellular space. Biomarker of chronic kidney disease; epilepsy; liver disease (multiple); obesity; and rheumatoid arthritis. Human ortholog(s) of this gene implicated in prostate carcinoma. Orthologous to human AZGP1 (alpha-2-glycoprotein 1, zinc-binding); INTERACTS WITH (+)-schisandrin B; 2,3,7,8-tetrachlorodibenzodioxine; acetamide.

	Rpl35al1

	-1.7434
	2.508e-16
	protein- coding
	It is associated with the large ribosomal subunit and plays a critical role in cellular protein synthesis.

	Tead4

	-1.2068
	0.0145143
	protein- coding
	Predicted to enable DNA-binding transcription activator activity, RNA polymerase II-specific and RNA polymerase II cis-regulatory region sequence-specific DNA binding activity. Predicted to be involved in embryonic organ development; hippo signaling; and regulation of DNA-templated transcription. Predicted to act upstream of or within several processes, including embryo implantation; positive regulation of stem cell population maintenance; and trophectodermal cell fate commitment. Predicted to be located in cytoplasm and nucleoplasm. Predicted to be part of protein-DNA complex and transcription regulator complex. Orthologous to human TEAD4 (TEA domain transcription factor 4); INTERACTS WITH bisphenol A; decabromodiphenyl ether; endosulfan.

	Prr15

	-1.1014
	0.0451564
	protein- coding
	Orthologous to human PRR15 (proline rich 15); INTERACTS WITH 17beta-estradiol; 2,3,7,8-tetrachlorodibenzodioxine; 2,3,7,8-Tetrachlorodibenzofuran.

	Acap1

	-1.0841
	0.0182762
	protein- coding
	Predicted to enable GTPase activator activity and zinc ion binding activity. Predicted to be located in recycling endosome membrane. Orthologous to human ACAP1 (ArfGAP with coiled-coil, ankyrin repeat and PH domains 1); PARTICIPATES IN endocytosis pathway; INTERACTS WITH (R,R,R)-alpha-tocopherol; 1-naphthyl isothiocyanate; 17beta-estradiol.

	Pgf

	-1.0048
	0.0499852
	protein- coding
		
	Enables identical protein binding activity. Involved in several processes, including positive regulation of angiogenesis; positive regulation of endothelial cell proliferation; and sprouting angiogenesis. Located in extracellular space. Used to study congestive heart failure and myocardial infarction. Biomarker of diabetic retinopathy; end stage renal disease; pre-eclampsia; and status epilepticus. Human ortholog(s) of this gene implicated in several diseases, including brain ischemia; diabetic neuropathy; glioblastoma; myocardial infarction; and pancreatic endocrine carcinoma. Orthologous to human PGF (placental growth factor); PARTICIPATES IN vascular endothelial growth factor signaling pathway; ceramide signaling pathway; mTOR signaling pathway; INTERACTS WITH (S)-nicotine; 2,3,7,8-tetrachlorodibenzodioxine; 6-propyl-2-thiouracil




	Rap1gap2

	-1.9318
	0.0272929
	protein- coding
	Predicted to enable GTPase activator activity. Predicted to be involved in regulation of cell size. Predicted to act upstream of or within negative regulation of neuron projection development. Predicted to be located in several cellular components, including cytoskeleton; nuclear membrane; and sperm principal piece. Predicted to be active in axon and plasma membrane. Orthologous to human RAP1GAP2 (RAP1 GTPase activating protein 2); INTERACTS WITH 2,3,7,8-tetrachlorodibenzodioxine; acetamide; alpha-Zearalanol.

	Otor

	-1.2987
	0.0479051
	protein- coding
	Predicted to be involved in cartilage condensation. Predicted to be located in extracellular region. Orthologous to human OTOR (otoraplin); INTERACTS WITH 2,3,7,8-tetrachlorodibenzodioxine; 6-propyl-2-thiouracil; bisphenol A.















Supplementary Table S5. Selected named genes with nominal differential expression following bacterial preconditioning under intermittent stress (MHX-B vs MHX-C; 20 upregulated and 25 downregulated genes). Original log₂ fold changes and unadjusted p-values were obtained from Annex Data S3.

	DEGs
	log2
FoldChange
	p-value
	Type
	Description

	UPREGULATED (n = 20)

	Il9r

	1.2442
	0.0255864
	protein- coding
	Enables interleukin-9 binding activity and interleukin-9 receptor activity. Involved in positive regulation of cell growth. Predicted to be located in cell surface. Predicted to be active in external side of plasma membrane. Orthologous to human IL9R (interleukin 9 receptor); PARTICIPATES IN cytokine mediated signaling pathway; Jak-Stat signaling pathway; INTERACTS WITH 2,3,7,8-tetrachlorodibenzodioxine; ammonium chloride; amphetamine.

	Snai3

	3.8771
	0.0258774
	protein- coding
	Predicted to enable DNA-binding transcription repressor activity, RNA polymerase II-specific and RNA polymerase II cis-regulatory region sequence-specific DNA binding activity. Predicted to be involved in negative regulation of transcription by RNA polymerase II. Predicted to act upstream of or within regulation of transcription by RNA polymerase II. Predicted to be located in nucleus. Predicted to be part of transcription regulator complex. Orthologous to human SNAI3 (snail family transcriptional repressor 3); INTERACTS WITH 2,3,7,8-tetrachlorodibenzodioxine; acetamide; bisphenol A.

	Septin14

	1.0487
	0.0210082
	protein- coding
	Predicted to enable GTPase activity and molecular adaptor activity. Predicted to be involved in several processes, including neuron migration; protein localization to perinuclear region of cytoplasm; and spermatid development. Predicted to be located in several cellular components, including acrosomal vesicle; perikaryon; and perinuclear region of cytoplasm. Predicted to be part of septin complex. Predicted to be active in cell division site; microtubule cytoskeleton; and septin ring. Human ortholog(s) of this gene implicated in Parkinson's disease. Orthologous to human SEPTIN14 (septin 14); INTERACTS WITH bisphenol A; 1,2-dimethylhydrazine (ortholog); 3,4-methylenedioxymethamphetamine (ortholog).

	Tmem74

	1.1003
	8.609e-06
	protein- coding
	Predicted to enable transmembrane transporter binding activity. Predicted to be involved in macroautophagy. Predicted to act upstream of or within general adaptation syndrome, behavioral process. Predicted to be located in plasma membrane. Orthologous to human TMEM74 (transmembrane protein 74); INTERACTS WITH 3,4-methylenedioxymethamphetamine; 6-propyl-2-thiouracil; benzo[a]pyrene.

	Mir186

	1.3034
	0.0041243
	ncrna (Ensembl: miRNA)
	Predicted to enable mRNA 3'-UTR binding activity and mRNA base-pairing post-transcriptional repressor activity. Predicted to be involved in miRNA-mediated post-transcriptional gene silencing. Predicted to act upstream of or within miRNA-mediated gene silencing by inhibition of translation. Predicted to be part of RISC complex. Orthologous to human MIR186 (microRNA 186); INTERACTS WITH atrazine; bisphenol A; bleomycin A2.

	Htr2a

	1.3289
	0.0013685
	protein- coding
	Predicted to enable several functions, including 1-(4-iodo-2,5-dimethoxyphenyl)propan-2-amine binding activity; Gq/11-coupled serotonin receptor activity; and serotonin binding activity. Involved in several processes, including blood vessel diameter maintenance; detection of stimulus involved in sensory perception of pain; and positive regulation of MAPK cascade. Located in several cellular components, including cell body fiber; dendritic shaft; and neurofilament. Is active in glutamatergic synapse; postsynaptic membrane; and presynaptic membrane. Used to study several diseases, including alcohol dependence; alcohol use disorder; cocaine abuse; cocaine dependence; and nicotine dependence. Biomarker of several diseases, including alcohol dependence; alcohol use disorder; bladder neck obstruction; cocaine abuse; and congenital diaphragmatic hernia. Human ortholog(s) of this gene implicated in several diseases, including alcohol dependence; alcoholic psychosis; cocaine dependence; nicotine dependence; and obsessive-compulsive disorder. Orthologous to human HTR2A (5-hydroxytryptamine receptor 2A); PARTICIPATES IN calcium/calcium-mediated signaling pathway; INTERACTS WITH (R,R)-tramadol; (S)-nicotine; 1-bromopropane.

	Snrpel1

	1.4273
	0.0002479
	protein-coding
	Human ortholog(s) of this gene implicated in hepatocellular carcinoma; hypotrichosis 1; hypotrichosis 11; and lupus nephritis. Orthologous to human SNRPE (small nuclear ribonucleoprotein polypeptide E).

	Slc2a2

	1.5956
	0.0153164
	protein-coding
	Enables D-glucose transmembrane transporter activity; dehydroascorbic acid transmembrane transporter activity; and insulin receptor binding activity. Involved in several processes, including carbohydrate utilization; dehydroascorbic acid transport; and hexose transmembrane transport. Located in basolateral plasma membrane; brush border membrane; and endosome. Human ortholog(s) of this gene implicated in Fanconi-Bickel syndrome; glycogen storage disease; and type 2 diabetes mellitus. Orthologous to human SLC2A2 (solute carrier family 2 member 2); PARTICIPATES IN facilitative sugar transporter mediated glucose transport pathway; Fanconi syndrome pathway; forkhead class A signaling pathway; INTERACTS WITH (+)-taxifolin; 1-naphthyl isothiocyanate; 17alpha-ethynylestradiol.

	Mir421

	1.6215
	0.0336025
	ncrna (Ensembl: miRNA)
	Predicted to be involved in cellular response to amino acid stimulus; long-term synaptic potentiation; and response to bacterium; INTERACTS WITH caffeine; corticosterone; hexanal.

	Il11

	1.6902
	0.0379548
	protein-coding
	Predicted to enable cytokine activity; growth factor activity; and interleukin-11 receptor binding activity. Predicted to be involved in interleukin-11-mediated signaling pathway; positive regulation of MAPK cascade; and positive regulation of cell population proliferation. Predicted to act upstream of or within negative regulation of hormone secretion and positive regulation of macromolecule metabolic process. Predicted to be located in extracellular region. Predicted to be active in cytoplasm and extracellular space. Orthologous to human IL11 (interleukin 11); PARTICIPATES IN cytokine mediated signaling pathway; Jak-Stat signaling pathway; rheumatoid arthritis pathway; INTERACTS WITH 1-naphthyl isothiocyanate; 2-amino-2-deoxy-D-glucopyranose; 3,3',4,4',5-pentachlorobiphenyl.

	C4bpb

	1.8841
	0.0189384
	protein-coding
	Predicted to be involved in several processes, including negative regulation of complement activation, classical pathway; regulation of opsonization; and response to symbiotic bacterium. Predicted to be located in extracellular space. Human ortholog(s) of this gene implicated in COVID-19. Orthologous to human C4BPB (complement component 4 binding protein beta); PARTICIPATES IN forkhead class A signaling pathway; coagulation cascade pathway; complement system pathway; INTERACTS WITH (+)-schisandrin B; 2,3,7,8-tetrachlorodibenzodioxine; 2,3,7,8-Tetrachlorodibenzofuran.

	Caps2

	1.9449
	0.0140898
	protein-coding
	Predicted to enable calcium ion binding activity. Predicted to act upstream of or within several processes, including brain-derived neurotrophic factor receptor signaling pathway; nervous system development; and social behavior. Orthologous to human CAPS2 (calcyphosine 2); INTERACTS WITH azoxystrobin; bisphenol A; chlorpyrifos.

	Tafa3

	2.0909
	0.0378136
	protein-coding
	Predicted to enable receptor ligand activity. Predicted to be involved in negative regulation of microglial cell activation and positive regulation of microglial cell activation. Predicted to be active in extracellular space. Orthologous to human TAFA3 (TAFA chemokine like family member 3); INTERACTS WITH 2,3,7,8-tetrachlorodibenzodioxine; acrylamide; amphetamine.

	Dnajb7

	2.4512
	0.0459396
	protein-coding
	Predicted to enable protein folding chaperone; protein-folding chaperone binding activity; and unfolded protein binding activity. Predicted to be involved in protein folding. Predicted to be located in Z disc. Predicted to be active in cytoplasm and nucleus. Orthologous to human DNAJB7 (DnaJ heat shock protein family (Hsp40) member B7); INTERACTS WITH bisphenol A; decabromodiphenyl ether; diclofenac.

	Tigit

	3.8086
	0.0243631
	protein-coding
	Predicted to enable identical protein binding activity; signaling receptor activity; and signaling receptor binding activity. Predicted to be involved in negative regulation of T cell activation; negative regulation of natural killer cell mediated cytotoxicity; and regulation of cytokine production. Predicted to be active in cell surface and plasma membrane. Orthologous to human TIGIT (T cell immunoreceptor with Ig and ITIM domains); INTERACTS WITH 2,3,7,8-tetrachlorodibenzodioxine; glyphosate; vinclozolin.

	Rp1

	3.8338
	0.0295417
	protein-coding
	Predicted to enable microtubule binding activity. Predicted to be involved in axoneme assembly; photoreceptor cell development; and photoreceptor cell maintenance. Predicted to act upstream of or within cellular response to light stimulus; positive regulation of non-motile cilium assembly; and retina morphogenesis in camera-type eye. Predicted to be located in ciliary tip; photoreceptor inner segment; and photoreceptor outer segment. Predicted to be part of microtubule associated complex. Predicted to be active in axoneme and photoreceptor connecting cilium. Human ortholog(s) of this gene implicated in retinitis pigmentosa 1. Orthologous to human RP1 (RP1 axonemal microtubule associated); PARTICIPATES IN retinitis pigmentosa pathway; INTERACTS WITH aflatoxin B1; bisphenol A; endosulfan.

	Ecm2

	4.2116
	0.0128944
	protein-coding
	Predicted to enable collagen V binding activity and heparin binding activity. Predicted to be involved in extracellular matrix organization and positive regulation of cell-substrate adhesion. Predicted to be located in interstitial matrix. Predicted to be active in extracellular matrix. Orthologous to human ECM2 (extracellular matrix protein 2); INTERACTS WITH 1-naphthyl isothiocyanate; 17alpha-ethynylestradiol; bisphenol A.

	Olr1545

	4.2561
	0.0443639
	protein-coding
	Predicted to enable odorant binding activity and olfactory receptor activity. Predicted to be involved in G protein-coupled receptor signaling pathway and detection of chemical stimulus involved in sensory perception of smell. Predicted to be located in plasma membrane. Orthologous to several human genes including OR5H1 (olfactory receptor family 5 subfamily H member 1); INTERACTS WITH vinclozolin.

	Tmc1

	4.5531
	0.018041
	protein-coding
	Predicted to enable mechanosensitive monoatomic ion channel activity and voltage-gated calcium channel activity. Predicted to be involved in detection of mechanical stimulus involved in sensory perception of sound and vestibular reflex. Predicted to act upstream of or within auditory receptor cell development; calcium ion transmembrane transport; and regulation of calcium ion transmembrane transport. Predicted to be located in external side of plasma membrane and stereocilium tip. Human ortholog(s) of this gene implicated in autosomal dominant nonsyndromic deafness 36; autosomal recessive nonsyndromic deafness 7; and sensorineural hearing loss. Orthologous to human TMC1 (transmembrane channel like 1); INTERACTS WITH bisphenol A; furan; N,N-diethyl-m-toluamide.

	Tc2n

	4.6780
	0.0145888
	protein- coding
	Predicted to be active in nucleus. Orthologous to human TC2N (tandem C2 domains, nuclear); INTERACTS WITH 17beta-estradiol; 2,3,7,8-tetrachlorodibenzodioxine; 3,3',4,4',5-pentachlorobiphenyl.

	DOWNREGULATED (n = 25)

	Ak8

	-4.2847
	0.0071552
	protein- coding
	Predicted to enable AMP binding activity and nucleobase-containing compound kinase activity. Predicted to be involved in nucleoside monophosphate phosphorylation. Predicted to act upstream of or within ventricular system development. Predicted to be located in axoneme and sperm flagellum. Predicted to be active in cytoplasm. Orthologous to human AK8 (adenylate kinase 8); INTERACTS WITH 6-propyl-2-thiouracil; bisphenol A; cadmium dichloride.

	Padi4

	-4.1309
	0.0299387
	protein- coding
	Enables protein-arginine deiminase activity. Predicted to be involved in nucleosome assembly; post-translational protein modification; and stem cell population maintenance. Predicted to be part of protein-containing complex. Predicted to be active in cytoplasm and nucleus. Orthologous to human PADI4 (peptidyl arginine deiminase 4); INTERACTS WITH (R,R,R)-alpha-tocopherol; 17alpha-ethynylestradiol; 2,3,7,8-tetrachlorodibenzodioxine.

	Emid1

	-4.0989
	0.0470304
	protein-coding
	Predicted to be an extracellular matrix structural constituent conferring tensile strength. Predicted to be involved in collagen fibril organization. Predicted to be located in Golgi apparatus and endoplasmic reticulum. Predicted to be part of collagen type V trimer. Predicted to be active in extracellular matrix. Orthologous to human EMID1 (EMI domain containing 1); INTERACTS WITH 17beta-estradiol; 2,3,7,8-tetrachlorodibenzodioxine; 6-propyl-2-thiouracil.

	Ereg

	-4.0783
	0.0385589
	protein-coding
	Enables growth factor activity. Involved in several processes, including luteinizing hormone signaling pathway; oogenesis; and positive regulation of mitotic nuclear division. Located in extracellular space. Human ortholog(s) of this gene implicated in extrapulmonary tuberculosis; pulmonary tuberculosis; and tuberculosis. Orthologous to human EREG (epiregulin); PARTICIPATES IN epidermal growth factor/neuregulin signaling pathway; INTERACTS WITH 1,1,1-Trichloro-2-(o-chlorophenyl)-2-(p-chlorophenyl)ethane; 1,2,4-trimethylbenzene; 1,2-dimethylhydrazine.

	Ihh

	-4.0346
	0.0413504
	protein-coding
	Predicted to enable calcium ion binding activity; patched binding activity; and very-low-density lipoprotein particle binding activity. Involved in several processes, including liver regeneration; maternal process involved in female pregnancy; and response to estradiol. Predicted to be located in extracellular matrix; extracellular region; and plasma membrane. Predicted to be active in extracellular space. Biomarker of osteoarthritis. Human ortholog(s) of this gene implicated in acrocapitofemoral dysplasia; brachydactyly type A1; retinopathy of prematurity; and syndactyly type 1. Orthologous to human IHH (Indian hedgehog signaling molecule); PARTICIPATES IN Hedgehog signaling pathway; INTERACTS WITH (+)-schisandrin B; (S)-nicotine; 1,2-dimethylhydrazine.

	Tuba3b

	-3.6813
	0.0272512
	protein-coding
	Predicted to enable GTP binding activity. Predicted to be a structural constituent of cytoskeleton. Predicted to be involved in microtubule cytoskeleton organization and mitotic cell cycle. Predicted to be active in cytoplasm and microtubule. Human ortholog(s) of this gene implicated in keratoconus. Orthologous to several human genes including TUBA3D (tubulin alpha 3d); PARTICIPATES IN phagocytosis pathway; INTERACTS WITH acetamide; ammonium chloride; bis(2-ethylhexyl) phthalate.

	Ppp1r3e

	-3.6562
	0.0405401
	protein-coding
	Enables [phosphorylase] phosphatase activity. Contributes to phosphoprotein phosphatase activity. Involved in positive regulation of glycogen biosynthetic process and regulation of glycogen catabolic process. Located in glycogen granule. Orthologous to human PPP1R3E (protein phosphatase 1 regulatory subunit 3E); PARTICIPATES IN glycogen biosynthetic pathway; glycogen degradation pathway; INTERACTS WITH bisphenol A; (-)-demecolcine (ortholog); 2-hydroxypropanoic acid (ortholog).

	Paip2l1

	-3.3891
	0.0197492
		
	pseudo



	INTERACTS WITH bisphenol A; valproic acid

	Nras-ps1

	-3.2784
	0.037275
	pseudo  of Nras  
	one of two N-ras pseudogenes present in the rat genome

	Anhx

	-3.1303
	0.0473212
	protein-coding
	Orthologous to human ANHX (anomalous homeobox).

	Nlrp5

	-2.9874
	0.0460519
	protein-coding
	Predicted to enable tubulin binding activity. Predicted to be a structural constituent of cytoplasmic lattice. Predicted to be involved in several processes, including cortical granule exocytosis; cytoskeleton organization; and protein storage. Predicted to act upstream of or within several processes, including embryo implantation; regulation of RNA stability; and regulation of protein stability. Predicted to be located in several cellular components, including apical cortex; cortical granule; and ooplasm. Predicted to be part of subcortical maternal complex. Predicted to be active in several cellular components, including cell cortex; cytoplasmic lattice; and mitochondrion. Orthologous to human NLRP5 (NLR family pyrin domain containing 5); INTERACTS WITH 1,2-dimethylhydrazine; bisphenol A; DDT.

	Pdzd9

	-2.7660
	0.0288077
	protein-coding
	Orthologous to human PDZD9 (PDZ domain containing 9); INTERACTS WITH 2,3,7,8-tetrachlorodibenzodioxine; 4,4'-sulfonyldiphenol; 6-propyl-2-thiouracil.

	Rn45s

	-2.7620
	0.01257
		
	Rrna



	Predicted to be a structural constituent of ribosome. Predicted to be located in ribosome; INTERACTS WITH aflatoxin B1; bisphenol A; ketoconazole.

	Rn28s

	-2.3759
	0.0361352
	Rrna
	Predicted to be a structural constituent of ribosome. Predicted to be located in ribosome; INTERACTS WITH bisphenol A; lidocaine.

	Map1lc3b2

	-2.0585
	0.0314886
	pseudo (Ensembl: protein-coding)
	Predicted to enable microtubule binding activity; phosphatidylethanolamine binding activity; and ubiquitin protein ligase binding activity. Predicted to be involved in cellular response to nitrogen starvation and macroautophagy. Predicted to be active in autophagosome membrane. Orthologous to human MAP1LC3B (microtubule associated protein 1 light chain 3 beta).

	Marcksl1

	-1.9749
	0.0346293
	protein-coding
	Predicted to enable actin filament binding activity. Involved in regulation of presynaptic cytosolic calcium ion concentration. Is active in presynaptic cytosol; presynaptic membrane; and synaptic vesicle. Orthologous to human MARCKSL1 (MARCKS like 1); PARTICIPATES IN Fc gamma receptor mediated signaling pathway; Leishmaniasis pathway; INTERACTS WITH 17beta-estradiol; 17beta-estradiol 3-benzoate; 2,3,7,8-tetrachlorodibenzodioxine.

	Cmc4

	-1.6241
	0.0158346
	protein-coding
	Orthologous to human CMC4 (C-X9-C motif containing 4); INTERACTS WITH aflatoxin B1 (ortholog); benzo[a]pyrene (ortholog); bisphenol A (ortholog)

	H2aj

	-1.6158
	0.0033774
	protein-coding
	Predicted to be a structural constituent of chromatin. Predicted to be involved in heterochromatin formation. Predicted to be located in chromosome. Predicted to be part of nucleosome. Predicted to be active in nucleus. Orthologous to human H2AJ (H2A.J histone); PARTICIPATES IN systemic lupus erythematosus pathway; INTERACTS WITH 6-propyl-2-thiouracil; acrylamide; bisphenol A.

	Cd79a

	-1.6155
	0.0314591
	protein-coding
	Predicted to enable identical protein binding activity. Predicted to contribute to transmembrane signaling receptor activity. Predicted to be involved in B cell differentiation; B cell proliferation; and B cell receptor signaling pathway. Predicted to be located in membrane raft and multivesicular body. Predicted to be part of IgM B cell receptor complex. Predicted to be active in external side of plasma membrane. Human ortholog(s) of this gene implicated in agammaglobulinemia 3. Orthologous to human CD79A (CD79a molecule); PARTICIPATES IN B cell receptor signaling pathway; primary immunodeficiency pathway; INTERACTS WITH bisphenol A; copper atom; copper(0).

	Rpl27-l1

	-1.6011
	0.0056524
	protein-coding
	Predicted to be a structural constituent of ribosome. Predicted to be involved in translation. Predicted to be located in ribosome and rough endoplasmic reticulum. Predicted to be part of cytosolic large ribosomal subunit.

	Moap1

	-1.5967
	0.0067209
	protein-coding
	Predicted to enable ubiquitin protein ligase binding activity. Predicted to be involved in several processes, including apoptotic signaling pathway; positive regulation of cellular component organization; and protein insertion into mitochondrial membrane. Predicted to be located in cytosol and mitochondrial outer membrane. Orthologous to human MOAP1 (modulator of apoptosis 1); INTERACTS WITH 2,3,7,8-tetrachlorodibenzodioxine; 2,4-dinitrotoluene; 2,6-dinitrotoluene.

	Ier5l

	-1.5322
	0.0020364
	protein-coding
	Orthologous to human IER5L (immediate early response 5 like); INTERACTS WITH 2,3,7,8-tetrachlorodibenzodioxine; 6-propyl-2-thiouracil; acrylamide.

	Pspn

	-1.4684
	0.0256708
	protein-coding
	Predicted to enable growth factor activity. Predicted to be involved in glial cell-derived neurotrophic factor receptor signaling pathway and neuron projection development. Predicted to act upstream of or within branching involved in ureteric bud morphogenesis. Predicted to be located in extracellular region. Predicted to be active in extracellular space. Orthologous to human PSPN (persephin); INTERACTS WITH ammonium chloride; bexarotene; bisphenol A.

	C1ql1

	-1.3884
	0.0411847
	protein-coding
	Predicted to enable signaling receptor binding activity. Predicted to be involved in regulation of synapse pruning. Predicted to act upstream of or within maintenance of synapse structure; motor learning; and neuron remodeling. Predicted to be located in climbing fiber; cytoplasm; and presynapse. Predicted to be part of collagen trimer. Predicted to be active in cerebellar climbing fiber to Purkinje cell synapse and synaptic cleft. Orthologous to human C1QL1 (complement C1q like 1); INTERACTS WITH 2,3,7,8-Tetrachlorodibenzofuran; 4,4'-sulfonyldiphenol; 6-propyl-2-thiouracil.

	Bloc1s3

	-1.3818
	0.0050731
	protein- coding
	Predicted to enable protein transmembrane transporter activity. Predicted to be involved in several processes, including anterograde synaptic vesicle transport; endosome to melanosome transport; and melanosome transport. Predicted to act upstream of or within several processes, including positive regulation of natural killer cell activation; secretion of lysosomal enzymes; and vesicle organization. Predicted to be located in cytosol and transport vesicle. Predicted to be part of BLOC-1 complex. Human ortholog(s) of this gene implicated in Hermansky-Pudlak syndrome 8. Orthologous to human BLOC1S3 (biogenesis of lysosomal organelles complex 1 subunit 3); INTERACTS WITH 2,3,7,8-tetrachlorodibenzodioxine; amphetamine; bisphenol A.






SUPPLEMENTARY SPREADSHEETS (separate files)

Annex Data S1. DEGs complete list for MHX-C vs. SHX-C comparison 
Annex Data S2. DEGs complete list for SHX-B vs. SHX-C comparison. 
Annex Data S3. DEGs complete list for MHX-B vs. MHX-C comparison. 
Annex Data S4. DEGs complete list for MHX-B vs. SHX-B comparison. 
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