Follicular metabolic alterations are associated with obesity in mares and can be mitigated by dietary supplementation
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Appendix: Detailed methods used for assessment of follicular cells and oocytes
1. Granulosa cell gene expression
Granulosa cells were thawed on ice and homogenized via vigorous pipetting in 1 mL of TRI Reagent. Samples were held at room temperature for 10 min and then centrifuged at 12000 x g for 10 min at 4oC to remove cell debris. The clear supernatant was transferred to a new microtube. A solution of 100 L of 1-bromo-3-chloropropane was added to the sample, which was shook vigorously and centrifuged at 12000 x g for 15 min at 4oC to form an RNA-containing aqueous layer. The clear aqueous layer was removed, and 500 L of 2-propanol was added and centrifuged. Visible RNA pellets were washed in 1 mL of 75% ethanol, centrifuged at 7500 x g for 5 min at 4oC, and resuspended in 50 L of water. RNA concentration and purity were analyzed using a NanoDrop™ spectrophotometer. 
Complementary DNA samples were derived from 1000 ng of RNA and synthesized using PlatinumTM PCR SuperMix. Gene expression was determined using quantitative polymerase chain reaction (qPCR) using SYBR Green (LightCycler 480 SYBR Green Master, Roche Diagnostics, Indianapolis, IN). Samples were run in triplicate in a 10-mL reaction using a LightCycler 480II (Roche Diagnostics) and the program: 95oC for 10 min, followed by 45 cycles at 95oC for 30 s, 60oC for 60 s, and 72oC for 60 s. Quantification of mRNA transcripts from each gene of interest was normalized to a housekeeping gene (GAPDH). The relative expression of each gene was calculated by the delta delta CT method1. Target genes were specific to pathways of interest: carnitine-associated mitochondrial enzymes (carnitine acetyltransferase, CRAT; carnitine palmitoyltransferase IB, CPT1B), regulation of pyruvate dehydrogenase (pyruvate dehydrogenase kinase 4, PDK4; pyruvate dehydrogenase phosphatase 1, PDP1), anaerobic glycolysis (lactate dehydrogenase A, LDHA), fatty acid synthesis (fatty acid synthase, FASN), mitochondrial folate one-carbon metabolism (methylenetetrahydrofolate dehydrogenase 2, MTHFD2), lipogenesis (sterol regulatory element-binding protein1, SREBF1), cholesterol homeostasis (sterol regulatory element-binding protein 2, SREBF2), granulosa cell proliferation (cyclin D2, CCND2), and steroidogenesis (luteinizing hormone receptor, LHCGR; steroidogenic acute regulatory protein, STAR; cholesterol side-chain cleavage enzyme, CYP11A1; aromatase, CYP19A1). Specific primers for each gene were designed using Primer3 (http://bioinfo.ut.ee/primer3-0.4.0/) and validated by RT-PCR. Primer details are listed in Supplementary Table 3.

2. Follicular fluid acylcarnitine concentrations
Follicular fluid (20 µL) was aliquoted, before the addition of 180 uL of an internal standard solution compromised of known concentrations of acylcarnitine species in methanol. Samples were briefly vortexed and incubated at 20oC for 15 min. Samples were subsequently centrifuged at 12700 RPM for 10 min at 4oC; 100 µL of supernatant were transferred to a new tube, and 100 µL of 10 mM ammonium acetate were added to each sample. A 10-uL allotment of each sample was injected and analyzed via a Thermo Vanquisher Liquid Chromatography system coupled to a Q-Exactive™ Quadrupole-Orbitrap™ Mass Spectrometer as described in detail2. Data analysis was done using Maven software2.


3. Cumulus cell and oocyte lipidomic LC-MS data extraction
XCMS (version 3.16.1) in R (version 4.1.2) was used for feature finding, retention time alignment, correspondence analysis, and peak filling3,4. RAMClustR (version 1.2.2) in R (version 4.0.5) was used to normalize, filter, and group features into spectra5, (see Appendix A.2 for the detailed method). XCMS output data was transferred to a ramclustR object using the rc.get.xcms.data function. Feature data was extracted using the xcms featureValues function. Features which failed to demonstrate signal intensity of at least 3-fold greater in samples than in prep blanks were removed from the feature dataset. Molecular weight was inferred from MS1 spectra using the do.findmain function6, which calls the interpretMSSpectrum package7. MSFinder was used for spectral matching8, and both MSFinder and Sirius for structure inference9. Annotations were assigned using the RAMClustR annotate function based only on MSFinder output – Sirius output is available to complement the annotation efforts. Compounds were assigned to chemical ontogenies using the ClassyFire API10. Pubchem data was retrieved using the Pubchem API. 
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