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A. Hemoglobin content analysis and RNA isolation: Plasma hemoglobin content was 
analyzed by NanoDrop® ND-1000 UV-Vis Spectrophotometer (Thermo Scientific, MA) 
for the presence of oxy-hemoglobin (500 and 600 nm) and deoxy-hemoglobin (~550nm) 
as evidence for erythrocyte contamination [1] and free hemoglobin (~414nm) as evidence 
for hemolysis, [2], as we previously published [3]. RNA was extracted from 200 μl of 
plasma using the RNeasy Mini kit (Qiagen, #74106). Sample yield and purity were 
evaluated with a NanoDrop ND-1000 spectrophotometer. A260/A280 ratios between 1.96 
and 2.04 were obtained for all samples of isolated RNA, confirming purity. RNA samples 
were stored at −80°C before use. 
	

B. qRT-PCR Methods. cDNA was synthesized from 25ng total RNA using the 
miRCURY LNA Universal RT cDNA synthesis kit, and a 1:1 mix of cDNA template and 
SYBR Green master mix was loaded on to PCR plates for real time, qPCR analysis on 
an Applied Biosystems 7900HT fast Real-time PCR system (ABI/Life Technologies, 
Grand Island, NY) as detailed in our publications [3, 4]. qRT-PCR Controls:  (i) In 
samples, the c. elegans-specific miRNA, cel-miR-39-3p, and blank control wells did not 
amplify as expected. (ii) There were no statistically significant effects of recruitment site 
(P<0.65), pregnancy stage (P<0.61) or exposure group (P<0.91) on amplification of 
spiked-in UniSp3 controls indicating that there were no variable-specific reverse 
transcriptase inhibitory effects [5]. (iii) QPCR analysis for the mRNA for erythrocyte-
specific band-3 membrane protein (SLC4A1) was conducted to assess erythrocyte 
contamination of all plasma samples using published [6] forward (5′-
aacgagtgggaacgtagctg-3′) and reverse (5′-cttcatattcctcctgctccag-3′) primers. No plasma 
sample tested positive for SLCA4A1, though all concurrently assessed erythrocyte 
samples tested positive. 
	
C: Random forest analysis (RFA, [7]), a non-parametric tree-based ensemble method of 
classification useful for the analysis of high-dimensional, small sample size data, was 
implemented in the R ‘randomForest’ package (V4.6-10) as a means to predict group 
membership of maternal samples based on a combination of miRNAs and demographic 
variables. RFA builds an ensemble of classification trees where each tree is constructed 
from a bootstrap resampling of the original dataset and at each split a random subset of 
features is chosen as the candidate set [8]. Averaging the low bias (each individual tree 
is unpruned) but high variance trees that are uncorrelated (bootstrap resampling and 
random feature selection produce trees that are low in correlation) creates a classifier 
that is both low bias and low variance [9]. One particularly advantageous aspect of RFA 
is the ability to rank variables in order of importance in classifying outcomes. One 
variable at a time is randomly permuted while the others are held fixed. This new 
dataset (with one variable essentially replaced with random noise) is now used for 
prediction and the decrease in accuracy is recorded. Those variables that, when 
permuted, lead to large decreases in prediction accuracy are deemed more important 
than variables that do not lead to large decreases. In order to assess the prediction 
performance of the RFA models, we used out-of-bag (OOB) sampling to compute the 
misclassification rate. Since each tree is built using a bootstrap resampling of the data, 



the OOB sample is approximately 1/3 of the training data and was not used for the 
construction of the tree. This OOB sample can then be used as a test set to assess the 
prediction performance and misclassification rate for individual trees. We obtain a 
prediction for each subject using only the trees in which that subject was OOB, and can 
arrive at a statisticall valid estimate of the overall test-set misclassification rate [10] 
 
D: Ingenuity Pathway Analysis. IPA miRNA Target Filter® was used to identify 
experimentally validated miRNA-target gene interactions or potential miRNA gene 
targets with a high predicted confidence of interaction (context score < -0.4 [11, 12]). 
IPA's Core Analysis workflow was used to conduct functional network analysis, to 
identify gene regulatory networks overrepresented amongst predicted miRNA targets. 
Specifically, overrepresentation for the ANOVA and RFA group of miRNA targets 
among Ingenuity's curated canonical pathways was determined based on the pathway 
enrichment of these targets against a reference data set consisting of the total targets of 
all 752 surveyed miRNAs in our assay, to control for experimental and literature biases 
in pathway overrepresentation. Significance of pathway overrepresentation was 
calculated using the Fisher's Exact Test, with P<0.05. Comparison of significantly 
enriched pathways amongst the two input groups of miRNAs was performed using the 
IPA Core Compare Analysis function. Visual representation of  the network interaction 
between significantly enriched pathways was generated using IPA Path Designer. 
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