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Supplementary Note - Statistical analyses 

 To avoid pseudoreplication, the mean amount of mRNA/protein/hormone in all samples 

from a horse was calculated before log-transformation. In order to maintain the statistical 

independence of groups, two mares that were sampled in physiological parturition in one year 

and in FMR in another were excluded from the FMR group, which had more horses (complete 

data deposited: Dryad Digital Repository (doi:10.5061/dryad.fbg79cnr4)1.  

  Kendall’s tau was chosen to quantify correlations because, unlike Pearson’s r, it is 

robust to non-normality and can quantify non-linear associations2. Welch’s t-test was chosen 

because it is more robust to heteroscedasticity than Student’s t-test2.  

Because significance tests often cannot detect meaningful deviations from normality, 

sensitivity analysis of t-test results with a robust method is recommended3. Thus, the difference 

between medians was bootstrapped (2000 replicates), which is a recommended technique for 

sample sizes like ours4. Differences between medians were within the 95% confidence intervals 

of differences between means, and conclusions about statistical significance were the same 

with both methods (Supplementary Table S1); therefore, the results of Welch’s test were 

reported. 

 

 

 

 

 

 

 

 

 

 



  

Supplementary Table S1. Test statistics, P-values, 95% confidence limits, and sensitivity analysis.  

substance name tissue df t FC (means) LCL (means) UCL (means) FC (medians) p-value (means) p-value (medians) 

mRNA OXTR A 18.71 -1.08 1.5 -1.4 3.2 1.4 0.295 0.480 

  E 9.20 -0.84 3.5 -8.3 102.1 -1.1 0.422 0.974 

 PTGS2 A 15.18 4.68 -14.7 -49.8 -4.3 -18.5 0.0003 <0.0005 

  E 10.84 1.85 -8.4 -105.7 1.5 -68.7 0.092 0.267 

peptide OXT A 5.74 -1.65 3.7 -1.9 27.0 1.4 0.152 0.188 

  E 7.35 -0.10 1.2 -30.1 41.1 -1.4 0.922 0.930 

protein OXTR A 6.31 -1.74 1.8 -1.2 3.9 1.0 0.130 0.677 

  E 8.29 -1.52 1.7 -1.3 4.0 2.4 0.165 0.188 

hormone PGE2 A 14.45 -1.17 1.4 -1.3 2.4 1.1 0.260 0.732 

  E 8.96 -0.35 1.2 -3.3 5.1 -1.4 0.732 0.579 

 PGF2α A 13.79 -1.21 1.5 -1.4 3.0 -1.3 0.246 0.869 

  E 8.36 0.21 -1.2 -7.3 5.2 -1.4 0.835 0.796 

Sensitivity of Welch’s t-test results to outliers or non-normality of data was assessed by bootstrapping the difference between medians. Fold-

changes between medians were within 95% confidence intervals for fold-changes between means, and conclusions about statistical significance 

were the same with both methods. Unadjusted p-values are presented here.  

Abbreviations: OXTR, oxytocin receptor; PTGS2, prostaglandin endoperoxide synthase-2; OXT, oxytocin; PGE2, prostaglandin E2; PGF2α, 

prostaglandin F2 alpha; A, allantochorion; E, endometrium; df, degrees of freedom; t, test statistic; FC, fold-change; LCL, lower 95% confidence 

limit; UCL, upper 95% confidence limit 

 



  

Supplementary Table S2. Prostaglandin E2 and prostaglandin F2 alpha content. 

hormone tissue group n 
geometric mean 

(pg ml–1 g–1) 

range 

(pg ml–1 g–1) 

PGE2 allantochorion PREG 5 207 94–377 

  PHYS 9 278 132–612 

  FMR 8 376 230–739 

 endometrium PREG 5 24 13–47 

  PHYS 6 61 9–185 

  FMR 5 76 24–353 

PGF2α allantochorion PREG 5 20 9–32 

  PHYS 9 174 27–445 

  FMR 8 260 140–645 

 endometrium PREG 5 16 6–39 

  PHYS 6 38 5–481 

  FMR 5 32 7–89 

Abbreviations: PGE2, prostaglandin E2; PGF2α, prostaglandin F2α; PREG, pregnancy (days 90–240); PHYS, physiological parturition; FMR, 

parturition with fetal membrane retention; n, number of mares 

 

 

 

 

 



  

Supplementary Table S3. Sequences of PCR products.  

Gene symbol and sequence 

accession number 

Sequence accession 

number 

Percent identity 

with NCBI 

sequence 

PCR sequence 

Glyceraldehyde-3-phosphate 

dehydrogenase, reference gene 

GAPDH 

NM_001163856.1 

  

100% GTCAAGCTCATTTCCTGGTATGACAATGAATTTGGCTACAGCAATAGGGTGGT

GGACCTTATGGCCCACATGGCCTCCAAGGAGTAAGAGCCCCCTGGACCACCAA

TCACCCAGCAA 

Oxytocin receptor 

OXTR 

XM_023620040.1 

variant X1 

XM_023620041.1 

variant X2 

XM_014731360.2 

variant X3 

98% TTCATCATCGTGCTGGCCTTCATCGTGTGCTGGACGCCATTCTCTCGTGCAGAT

GTGGAGCGTCTGGGACCCCAACGCGCCCAAGGAAGCCTCGGCTTTCA 

Prostaglandin-endoperoxide 

synthase 2 

PTGS2 

NM_001081775.2 

  

100% 

  

TATGGTGAAACTTTGGATAGACAGCATAAACTGCGCCTTTTCAAGGACGGAAA

AATGAAATATCAGATCATTAATGGCGAGGTGTATCCGC 

Sequences from bands excised after electrophoresis after conventional PCR. 

 

 

 

 

http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nucleotide&id=194221107


  

 

Supplementary Fig. S1. Simplified diagram of pathways leading from oxytocin release to 

prostaglandin signaling in placental cells. This diagram was based on5–14. 

Abbreviations: PTGS2,  prostaglandin endoperoxide synthase-2; PTGS1,  prostaglandin 

endoperoxide synthase-1; PGG2, prostaglandin G2; PGH2, prostaglandin H2; PGD2, 

prostaglandin D2; AKR1C1, aldo-keto reductase family 1 member C1; AKR1C23, aldo-keto 

reductase family 1 member C23; AKR1C2, aldo-keto reductase family 1 member C2; 

AKR1C3, aldo-keto reductase family 1 member C3; AKR1C5, aldo-keto reductase family 1 

member C5; AKR1C7, aldo-keto reductase family 1 member C7; AKR1C11, aldo-keto 

reductase family 1 member C11; AKR1B1, aldo-keto reductase family 1 member B1; 

AKR1B3, aldo-keto reductase family 1 member B3; AKR1B5, aldo-keto reductase family 1 

member B5; AKR1B7, aldo-keto reductase family 1 member B7; AKR5A1, aldo-keto 

reductase family 5 member A1; AKR5A2, aldo-keto reductase family 5 member A2; 9α,11β-

PGF2, 9α,11β-prostaglandin F2; mPTGES1, microsomal prostaglandin E2 synthase 1; 

mPTGES2, microsomal prostaglandin E2 synthase 2; GSTM2, glutathione S-transferase Mu 

2; GSTM3, glutathione S-transferase M3; cPTGES, cytosolic prostaglandin E2 synthase; 

PGE2, prostaglandins E2; PTGER1, prostaglandin E2 receptor EP1; PTGER2, prostaglandin 

E2 receptor EP2; PTGER3, prostaglandin E2 receptor EP3; PTGER4, prostaglandin E2 



  

receptor EP4; PGF2ɑ, prostaglandin F2ɑ, PTGFR, prostaglandin F2ɑ receptor, PPARs, 

peroxisome proliferator-activated receptors. 



  

 

 

Supplementary Fig.  S2. Electrophoresis gels from conventional RT-PCR. The figure 

shows electrophoresis gels from conventional RT-PCR that was run with the same primers later 

used in quantitative RT-PCR. Conventional PCR was run as a step in preparation of products 

for sequencing. Each lane shows one strong band at the predicted length (117bp for GAPDH, 

120bp for PTGS2 and 103bp for OXTR), which confirms the specificity of the primers. (White 

line in the gel with OXTR indicates that this gel was cut and bands not relevant to this study 

were removed.) 

Abbreviations: GAPDH, glyceraldehyde-3-phosphate dehydrogenase; OXTR, oxytocin 

receptor; PTGS2, prostaglandin-endoperoxide synthase 2; bp, base pair. 



  

 

 

Supplementary Fig  S3. GAPDH, OXTR, PTGS-2 melt curves from RT-qPCR. The figure 

shows melt curves of primers for quantitative RT-PCR. Note that each well has only one melt 

curve, indicating the specificity of the primers. 

Abbreviations: GAPDH, glyceraldehyde-3-phosphate dehydrogenase; OXTR, oxytocin 

receptor; PTGS2, prostaglandin-endoperoxide synthase 2. 



  

 

 

 

 

Supplementary Fig.  S4. Uncropped western blots for oxytocin.  

Red boxes indicate the blot that was cropped and presented in figure 1c. 

Abbreviations: GAPDH, glyceraldehyde-3-phosphate dehydrogenase; OXT, oxytocin; kDa, 

kilodalton; PHYS, physiological parturition; FMR, parturition with fetal membrane retention; 

A, allantochorion; E, endometrium. 

  



  

 

 

 

 

Supplementary Fig.  S5. Uncropped western blots for oxytocin receptor.  

Red boxes indicate the blot that was cropped and presented in figure 2e. Blue vertical lines in 

the two top blots on the right indicate that these blots were cut and lanes not relevant to this 

study were removed. Please note that in this method (colorimetric western blotting) there is no 

stripping step before incubation with GAPDH antibody. Therefore, on blots with GAPDH 

bands, OXTR bands are also visible. 

Abbreviations: GAPDH, glyceraldehyde-3-phosphate dehydrogenase; OXTR, oxytocin 

receptor; kDa, kilodalton; PHYS, physiological parturition; FMR, parturition with fetal 

membrane retention; A, allantochorion; E, endometrium. 
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