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Data set Contents
Data set consists of:
·  1 archive named “Cumulus_oocyte_dataset” saved as zip format containing 3 numerical tabular files in .CSV format named:  

Mature.csv
Immature.csv;
Concanavalin_assay.csv

· 1 README file saved in .docx format named “README_mature_immature_cumulus_oocyte.docx”


Data set Documentation
Abstract
This dataset contains information derived from the characterization of cellular energy metabolism in immature and mature bovine cumulus-oocyte complexes (COCs) using Seahorse technology. The aim of the research was to record bioenergy metabolic parameters under different COCs adhesion conditions on the bottom of the plate. Data on the presence of fibronectin, concanavalin A (ConA) and Matrigel® were compared with the condition in which the agent was absent. Specifically, the archive "Cumulus_oocyte_dataset” contains data relating to the analysis of glycolytic and mitochondrial ATP production parameters in mature ("Mature.csv") and immature ("Immature.csv") COCs. The effect of ConA on the maturation process was also tested ("Concanavalin_assay.csv").

Content of the file

The archive named "Cumulus_oocyte_dataset” contains 3 files:

In the “Mature.csv” file, in mature COCs, for each experimental condition in absence (None) or in presence of fibronectin, ConA, and Matrigel®, data are reported regarding adenosine triphosphate (ATP) production through the glycolytic pathway (glycoATP Production Rate)(pmol/min) and mitochondrial ATP production (mitoATP Production Rate)(pmol/min) through the oxidative phosphorylation process, measured as oxygen consumption rate (OCR) (pmol/min). Similarly, total ATP values ​​(Total ATP Production Rate) (pmol/min), the sum of glycolytic and mitochondrial ATP and the ratio between the two (XF ATP Rate Index) are reported. The values ​​reported in the dataset relating to Total ATP and XF ATP Rate Index derive from the use of unpaired replicates and from averaging procedures independent from those used for the calculation of the glycoATP and mitoATP parameters; this supports any small discrepancies. Additionally, in the same COCs group, oxygen consumption rate (OCR)(pmol/min) over time is reported for each experimental condition. Data are reported as at least 3 independent replicates. 

In the “Immature.csv” file, in immature COCs, for each experimental condition in absence (None) or in presence of fibronectin, ConA, and Matrigel®, data are reported regarding adenosine triphosphate (ATP) production through the glycolytic pathway (glycoATP Production Rate)(pmol/rate) and mitochondrial ATP production (mitoATP Production Rate)(pmol/rate) through the oxidative phosphorylation process, measured as oxygen consumption  (pmol/min). Similarly, total ATP values ​​(Total ATP Production Rate) are reported, the sum of glycolytic and mitochondrial ATP and the ratio between the two (XF ATP Rate Index). The values ​​reported in the dataset relating to Total ATP and XF ATP Rate Index derive from the use of unpaired replicates and from averaging procedures independent from those used for the calculation of the glycoATP and mitoATP parameters; this supports any small discrepancies. Additionally, in the same COCs group, oxygen consumption rate (OCR)(pmol/min) over time is reported for each experimental condition. Data are reported as at least 3 independent replicates.

In the “Concanavalin_assay.csv” file are reported the raw data on bovine COCs matured without (CTR) or after ConA exposure. The file includes one sheet named “Concanavalin_assay”, which contains the number of bovine oocytes examined at the end of the in vitro maturation (IVM) period (22h) and the number of oocytes with a nuclear morphology corresponding to metaphase-II stage (MII). Maturation was performed either without or after 1 h pre-exposure to IVM in a ConA coated well. Oocytes were observed under an epifluorescence microscope after staining with the DNA dye Hoechst 33342 (bis-benzemide). Data include three replicates per treatment. 
Methodologies 

COCs were recovered by aspirating 2–8 mm follicles from slaughter ovaries with a needle connected to a vacuum pump set to −50 mmHg. Compact COCs, with at least 4–5 layers of cumulus cells and homogeneous cytoplasm, were selected and washed in HEPES-buffered Synthetic Oviductal Fluid (HSOF). Some oocytes were analyzed immediately after washing in Seahorse medium, while others were subjected to in vitro maturation (IVM) in Tissue Culture Medium (TCM) 199 supplemented with epidermal growth factor (EGF), insulin-like growth factor-1 (IGF-1), L-cysteine, sodium pyruvate, kanamycin, mL Insulin-Transferrin-Sodium Selenite Supplement (ITS), and Follicle Stimulating Hormone-Luteinizing Hormone (FSH-LH). Maturation was performed in groups of 5 COCs for 22 h at 38.5°C in a humidified atmosphere with 5% CO₂. After IVM, mature COCs were washed in Seahorse medium and analyzed.

Concanavalin A (0.39 mg/mL) was added to the IVM medium for 1 h, as in the XFp metabolic assays. COCs were randomly assigned to two groups: control (CTR), cultured for 22 h in basal medium, and ConA, exposed to concanavalin A for 1 h followed by 21 h in basal medium. The experiment was repeated three times (≈30 oocytes/group). After IVM, COCs were mechanically denuded, stained with Hoechst 33342, and analyzed by fluorescence microscopy to assess the meiotic stage, classifying oocytes as mature, immature, or degenerate.

[bookmark: _Hlk219286060]Approximately 5 COCs, before and after IVM, in 180 μL of medium were distributed into each well of Seahorse XFp plates, uncoated or coated with fibronectin, ConA, or Matrigel®. For metabolic analysis, HSOF for immature COCs and basal maturation medium for mature COCs, both supplemented with glucose, pyruvate, and glutamine, were used. OCR (pmol/min) was measured in real time with the Seahorse XFp instrument. Sensor cartridges were hydrated the day before and, on the day of the experiment, loaded with mitochondrial modulators (oligomycin and a mix of rotenone and antimycin A), which are injected serially and allow the assessment of total ATP production and the distinction between ATP of mitochondrial and glycolytic origin. Data are finally analyzed using WAVE software.

File specifics: All .csv files are UTF-8 encoded, with comma ";" as field delimiter.


List of variables 
COCs: cumulus-oocyte complexes

ConA: concanavalin A

ATP: adenosine triphosphate 

OCR: oxygen consumption rate

IVM: in vitro maturation 

HSOF: HEPES-buffered Synthetic Oviductal Fluid 

TCM: Tissue Culture Medium

EGF: epidermal growth factor

IGF-1: insulin-like growth factor-1 

ITS: Insulin-Transferrin-Sodium Selenite Supplement

FSH-LH: Follicle Stimulating Hormone-Luteinizing Hormone
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