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Materials and Methods
Sex determination of fetal mice. For sex determination of mouse embryos, a PCR-based approach exploiting an intron difference of the X chromosomal Kdm5c gene and its Y chromosomal homolog Kdm5d (Agulnik et al., Mamm Genome 8, 134-138, 1997, PMID 9060413) was used. To this end, mouse tail clips were collected from E18.5 fetal mice and digested overnight with Proteinase K (Merck, Darmstadt, Germany). Genomic DNA from the supernatant of the digest was precipitated and 100 ng were used as template in PCR reactions with a final volume of 12 µl. Primer sequences for Kdm5c/d were 5’-GGCTGACTACTTCAACATGCCT-3’ and 5’-CCACTGCCAAATTCTTTGGA-3’. PCR reactions were carried out using a MasterCycler Gradient (Eppendorf, Hamburg, Germany) PCR machine with 35 cycles of amplification. PCR products were separated by agarose gel electrophoresis. A band size of 255 bp indicated presence of X chromosomal Kdm5c, whereas a band size of 226 bp indicated presence of Y chromosomal Kdm5d.
RNA Isolation for qRT-PCR from murine lungs. Total RNA including small RNAs was isolated using a bead-based tissue homogenization method (MagNaLyzer, Roche, Mannheim, Germany) using the miRNeasy Kit (Qiagen, Venlo, Netherlands) according to the manufacturer’s protocol. RNA quality and quantity were controlled via spectrometry (ND-100; NanoDrop Technologies, Wilmington, USA), capillary electrophoresis (Bioanalyzer Agilent 2100; Agilent Technologies, Santa Clara, USA) and standard gel electrophoresis. Only high quality RNA samples (RIN> 7; 260/280 ratio > 1.8; no degradation as detected by RNA agarose gel) were used for further analyses. For pediatric samples, total RNA was isolated with TRI Reagent (Invitrogen, Carlsbad, USA). One μg of RNA was reverse transcribed according to the manufacturer's instructions (Qiagen, Venlo, Netherlands).
Single qRT-PCR of murine transcripts. One µg RNA was transcribed using QuantiTect Reverse Transcription Kit (Qiagen, Venlo, Netherlands) according to manufacturer’s protocol. Specific expression patterns (Supplementary Table S5) were analyzed in 12 ng cDNA with the SybrGreen II Master Mix (Roche, Mannheim, Germany) on a LightCycler 480 II (Roche, Mannheim, Germany) using TATA binding protein (Tbp) as a reference gene.
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Top Diseases and Bio Functions associated with changes in global mRNA expression patterns.

Diseases and Disorders

Name p-value* # Molecules
Cancer 4.96E-09 - 1.68E-03 582
Organismal Injury and Abnormalities 4.96E-09 - 1.67E-03 395
Reproductive System Disease 4.96E-09 - 1.26E-03 314
Respiratory Disease 1.65E-08 - 1.68E-03 142
Gastrointestinal Disease 3.22E-07 - 1.68E-03 490

Molecular and Cellular Functions

Name p-value* # Molecules
Cell Cycle 8.44E-17 - 1.68E-03 178
Cellular Assembly and Organization 6.05E-15 - 1.67E-03 158
DNA Replication, Recombination, and Repair 6.05E-15 - 1.68E-03 115
Cell Death and Survival 1.35E-08 - 1.09E-03 271
Cellular Growth and Proliferation 4.09E-08 - 1.08E-03 275

Physiological System Development and Function

Name p-value* # Molecules
Organismal Survival 1.77E-07 - 1.89E-05 214
Embryonic Development 2.15E-06 - 1.67E-03 45
Organ Development 2.15E-06 - 1.67E-03 34
Organ Morphology 2.15E-06 - 1.68E-03 30
Organismal Development 2.15E-06 - 1.67E-03 123

*The p-value of overlap was calculated by the Fisher's Exact Test.

source: IPA core analysis (NRNA CS-FA all 0.05 no Av 20141030 ID - 20141104).
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Viable pups by sex and exposure group
(Air, CS); no significant association between sex
and exposure group: p > 0.10.

Sex Air CS total
male 65 73 138
female 63 102 165

total 128 175 303
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Physiological system development and function associated with changes in global mRNA expression patterns.

Categories Functions Annotation p-value* # Molecules
Embryonic Development  arrest in metaphase of embryonic cells 4.22E-06 4
Embryonic Development  proliferation of embryonic tissue 5.88E-04 7
Organ Morphology abnormal morphology of spongiotrophoblasts 1.68E-03 3
Organismal Development  abnormal morphology of lung 2.15E-06 26
Organismal Development formation of embryoblast 4.22E-06 4
Organismal Development  abnormal morphology of pulmonary alveolus 7.69E-06 18
Organismal Development  size of body 3.27E-05 80
Organismal Development  morphology of lung cells 1.38E-04 8
Organismal Development abnormal morphology of blastocyst 2.19E-04 15
Organismal Development  abnormal morphology of interalveolar septa 2.53E-04 8
Organismal Development  formation of lung 3.03E-04 30
Organismal Development mass of organism 4.17E-04 33
Organismal Development abnormal morphology of dilated gall bladder 8.71E-04 3
Organismal Development  formation of trabecular bone 1.37E-03 6
Organismal Development morphology of pneumocytes 1.67E-03 6
Organismal Survival organismal death 1.77E-07 200
Organismal Survival survival of organism 1.89E-05 65

Some functions appear in more than one category. Only the most frequent category for each function is shown for simplicity.
*The p-value of overlap was calculated by the Fisher's Exact Test.
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Top functions associated with changes in upstream regulator network mRNA expression pattern (|activation scores|>2).

Activation Predicted

Categories Functions Annotation p-value*  # Molecules Z-score Activation
State

Organismal Survival organismal death 2.69E-14 42 2.606 Increased
Cellular Growth and Proliferation  colony formation of cells 8.07E-05 10 2.316 Increased
Inflammatory Response inflammation of body cavity 1.09E-12 20 2.099 Increased
Respiratory Disease inflammation of lung 9.02E-10 14 2.075 Increased
Metabolic Disease glucose metabolism disorder 3.13E-17 34 2.059 Increased
Cell Cycle cytokinesis of tumor cell lines 3.17E-06 5 2.000 Increased
Cellular Movement migration of cells 1.36E-12 35 -2.065 Decreased
Cellular Movement cell movement of leukocytes 3.74E-07 17 -2.180 Decreased
Cellular Movement cell movement of phagocytes 6.50E-07 14 -2.311 Decreased
Lipid Metabolism conversion of fatty acid 4.20E-05 4 -2.000 Decreased
Lipid Metabolism conversion of lipid 4.18E-05 7 -2.219 Decreased
Lipid Metabolism uptake of lipid 1.63E-06 8 -2.364 Decreased
Lipid Metabolism synthesis of triacylglycerol 5.29E-07 6 -2.401 Decreased
Lipid Metabolism metabolism of triacylglycerol 1.54E-11 10 -2.412 Decreased
Organismal Survival survival of organism 2.54E-07 16 -2.554 Decreased

Some diseases and functions appear in more than one category. Only one category for each function is shown for simplicity.
*The p-value of overlap was calculated by the Fisher's Exact Test.

source: IPA core analysis (Upstream regulator network molecules 20141106 - 20141107).
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Oligonucleotide primer used for gRT-PCR

Gene Accession number  fwd (5'-3") rev (5'-3")

Igfl NC_0000076.6, CTGAGCTGGTGGATGCTCT CTCATCCACAATGCCTGICT
Igfbp3 NM_008343.2 AGAACTTCTCCTCCGAGTIC GACTCAGCACATTGAGGAACT
Tbp NM _013684.3 AATTGTACCGCAGCTTCAAAAT ATGATGACTGCAGCAAATCG
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Supplemetary Fig. S1. Schematic representation of in utero position and selection of E18.5 fetuses for gene expression profiling.

Semicircles indicate murine uteri while numbers represent individual fetuses and their sex (determined by genotyping). Dots (•) indicate position of visible resorptions. To minimize confounding effects due to hormonal exposure, only fetuses with neighbors of the same sex were selected (arrows) for profiling. 

Supplementary Fig. S2. Weight trends of non-pregnant control mice (blue) and non-pregnant CS-exposed mice (grey); CS-exposed mice lag behind in weight gain by 80 mg/d (95%-CI: 75-84), Graphs depicts all observed values, especially the min and max values for each time point (open circles), and the corresponding optimum polynomial model fits (lines); p<0.0001.
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Supplementary Fig. S3. Heatmaps and clustering of gene expression profiling
Gene expression profiling with Affymetrix GeneChips® of lung homogenate from pubs after intrauterine AIR or CS-exposure. Expression profiles of the top 50 regulated genes for mRNA (A) and miRNA (B). 
