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1. Scope
This SOP describes a protocol for extracting lipids from cultured cells using the single-phase butanol:methanol (1:1, v/v) method developed by Alshehry et al. (2015) and adapted by Muralidharan et al. (2021) for sphingolipid profiling. The protocol supports both targeted and untargeted lipidomics workflows and is compatible with high-throughput batch analysis.

2. Safety Considerations
· Perform all steps in a fume hood.
· Wear appropriate PPE: lab coat, gloves, and safety glasses.
· Butanol and methanol are flammable and toxic—consult SDS before use.
· Dispose of organic waste according to institutional regulations.

3. Materials and Reagents
	Item
	Details

	Butanol (n-Butanol)
	LC-MS grade (e.g. Fisher A383-1)

	Methanol
	LC-MS grade (e.g. Honeywell B&J LC-230-4)

	Water
	LC-MS grade (18.2 MΩ·cm or higher)

	Homogenizer
	Bead mill or rotor-stator

	Internal standards
	See Section 5.1

	Tubes
	Glass or polypropylene, 1.5–5 mL, solvent-resistant

	Centrifuge
	≥14,000 × g

	Vortexer and sonicator
	For mixing and solubilizing

	Nitrogen evaporator / SpeedVac
	For drying lipid extracts

	LC-MS vials
	e.g., Agilent 5182-0554



4. Sample Requirements
· Recommended input: 0.5–5 million cultured cells
· Count and record total viable cells prior to extraction
· Optional: Collect aliquot for BCA protein assay post-extraction
· Typical resuspension volume after drying: 500 µL per 1 million cells

5. Reagent Preparation
5.1 Extraction Solvent with Internal Standards
Prepare butanol:methanol (1:1, v/v) and spike with the following lipid standards. Final spike volume = 1 mL/sample.
	Standard
	Avanti PN
	pmol/sample

	C16 Ceramide-d7 (d18:1-d7/16:0)
	860676P-1mg
	367.0

	C18 Ceramide-d7 (d18:1-d7/18:0)
	860677P-1mg
	349.0

	C24 Ceramide-d7 (d18:1-d7/24:0)
	860678P-1mg
	304.3

	C24:1 Ceramide-d7 (d18:1-d7/24:1)
	860679P-1mg
	305.3

	C18:1 Dihydroceramide
	860624P-5mg
	44.2

	C8 Dihydroceramide
	860626-5mg
	77.9

	N-12:0-1-deoxysphinganine
	860481-1mg
	35.6

	C17 Glucosylceramide
	860569P-5mg
	280.1

	Sphinganine-1-phosphate-d7
	860694P-1mg
	34.3

	Sphingosine-1-phosphate-d7
	860659P-1mg
	34.5

	Sphingosine-d7
	860657P-1mg
	32.6

	16:0-d31 SM
	868584
	681.0

	PC(15:0-18:1(d7))
	791637C-1mg
	663.9

	DG(15:0-18:1(d7))
	791647C-1mg
	850.4

	TG(15:0-18:1(d7)-15:0)
	791648C-1mg
	615.5


· Store extraction solvent at −20 °C if not used immediately.
· Bring to room temperature before use.
· Suggested standards and spike levels; consult core for updates as needed.

6. Procedure
6.1 Cell Harvesting and Homogenization
For Adherent Cells
1. Aspirate culture medium.
2. Wash cells twice with PBS.
3. Scrape cells and transfer to microcentrifuge tube.
4. Centrifuge at 500 × g for 5 minutes at 4 °C; discard supernatant.
5. Resuspend cell pellet in 1 mL extraction solvent.
6. Vortex for 30 seconds.
7. Sonicate in an ice-filled water bath for 3 minutes.
Optional: Protein Aliquot for BCA
· Remove 50 µL of homogenate after sonication.
· Dry under MiVac or SpeedVac (<1 hour) until semi-dry.
· Resuspend to 50 µL with PBS; vortex and sonicate to assist resuspension.
· Use 10 µL of this aliquot for BCA assay.
For Suspension Cells
1. Transfer 0.5–5 million cells to microcentrifuge tube.
2. Centrifuge at 500 × g for 5 minutes at 4 °C; discard supernatant.
3. Wash pellet once with 1 mL cold PBS (4 °C).
4. Centrifuge again and discard supernatant.
5. Resuspend in 1 mL extraction solvent.
6. Vortex and sonicate as above.
7. (Optional BCA as described above.)

6.2 Centrifugation and Lipid Collection
1. Centrifuge samples at 14,000 × g for 10 minutes at 4 °C.
2. Carefully transfer the supernatant (lipid extract) to labeled LC-MS vials.
3. Optional: Dry extracts under nitrogen or SpeedVac.
· Do not exceed 35 °C.
· Resuspend in LC-MS-compatible solvent (e.g., isopropanol) at 500 µL per 1 million cells.

7. Technical Quality Control (QC)
· Pool equal volumes (e.g., 10-25 µL) from all extracts within a batch to create a QC sample.

8. Process Control Samples
8.1 Process Blank (Extraction Blank)
· Add 1 mL of extraction solvent to an empty microcentrifuge tube.
· Process identically to samples (vortex, sonicate, centrifuge, optional dry down).
· Purpose: Detect contamination from reagents, plastics, and handling.
8.2 Double Blank (Solvent Blank)
· Add 1 mL of extraction solvent directly to an LC-MS vial, with no processing or pipetting into other tubes.
· Purpose: Assess background from solvent and LC-MS system.

9. Documentation
Record the following:
· Sample ID, cell line, cell count
· Extraction and homogenization date
· Any deviations from SOP
· Notes on sample condition, storage, or reprocessing

10. Notes
· Randomize extraction order across experimental groups.
· Short-term storage: 4 to −20 °C. Long-term: −80 °C.
· Re-centrifuge extracts if particulate matter is observed.
· Always label vials clearly with sample ID and date.
· Add BHT to extraction solvent or resuspension extended storage and/or if oxidized lipids are of interest.
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