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Lipid Extraction from Tissues Using the Matyash Method

1.	Purpose
[bookmark: _Hlk205992946]The purpose of this SOP is to outline the standardized procedure for extracting lipids from tissue for targeted and untargeted lipidomics analysis by LC-MS. The procedure is designed to maximize recovery of diverse lipid classes while maintaining reproducibility and comparability across experiments. 
2.	Scope
This SOP outlines the procedure for extracting lipids from tissue samples using a biphasic MTBE/methanol/water solvent system based on Matyash, V., et al. (2008) for sphingolipid profiling in murine tissues. The protocol supports targeted and untargeted lipidomics workflows and is compatible with high-throughput batch analysis.
3.	Responsibility
· Laboratory staff must follow this SOP as written.
· The lab manager or designated supervisor is responsible for training, compliance, and periodic review of this procedure.
[bookmark: _Hlk205469065]4.	Safety Considerations
· Perform all steps in a fume hood.
· Wear appropriate PPE: lab coat, gloves, and safety glasses.
· MTBE, methanol, acetonitrile, and isopropanol are flammable and toxic—consult safety data sheets (SDS) prior to use.
· Dispose of organic solvents and biological waste according to institutional regulations.
5.	Materials and Reagents
	Item
	Details

	Phosphate Buffered Saline (PBS)
	LC-MS grade (e.g. Fisher 10010031)

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

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

	Methyl-tert-butyl ether (MTBE)  
	LC-MS grade (e.g. Fisher E127-4)

	Isopropanol (IPA)
	LC-MS grade

	Tissue homogenizer
	Bead mill or rotor-stator (e.g., Omni Bead Ruptor Elite)

	Internal standards
	See Section 7.1

	Tubes
	Solvent-resistant, glass or polypropylene, 1.5–5 mL

	Centrifuge
	Capable of ≥14,000 × g

	Vortexer and sonicator
	For mixing and solubilizing

	Nitrogen evaporator/SpeedVac
	For drying pellets

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


6.	Sample Requirements
· Recommended starting material: 5–30 mg frozen tissue
· Accurately record wet weight before extraction
· Dry weight may be determined by post-extraction for normalization
7.	Reagent Preparation
7.1 Extraction Solvent with Internal Standards
Add internal standards below directly to the methanol, ensuring the final volume of methanol added to each sample is 225 µL:
	[bookmark: _Hlk203727142]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

	C8 Dihydroceramide (d18:0/8:0)
	860626 5 mg
	77.9

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

	C17 Glucosylceramide (d18:1/17:0)
	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

	SM(d18:1/16:0-d31)
	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 solvent at −20 °C if not used immediately. Bring to room temperature before use.
-	Suggested standards and amounts shown here, consult the core when needed.
8.	Procedure 
8.1 Homogenization
1. Record the weight of the empty tube.
2. Weigh 5–30 mg frozen tissue and record the wet weight.
3. Add 188 µL of PBS and 225 µL of MeOH containing internal standards to bead mill tubes containing tissue (from Section 7.1).
4. Homogenize samples using a bead mill homogenizer (e.g., Omni Bead Ruptor Elite) for 15 seconds.
5. Inspect each sample to confirm complete homogenization into the solvent if particulate clumps or intact material remain, repeat bead mill homogenization for an additional 15 seconds.
8.2 Extraction and Centrifugation
6. Transfer homogenates to fresh 1.5 mL Eppendorf tubes containing 750 µL of MTBE.
7. Incubate on ice for 60 minutes with intermittent vortexing.
8. Centrifuge samples at 14,000 × g for 10 minutes at 4 °C.
9. Collect the upper organic phase and dry under nitrogen or speedvac.
8.3 Re-extraction, Centrifugation, and Re-Suspension
10. Add 645 µL MTBE, 194 µL methanol, and 161 µL LC-MS-grade water (10:3:2.5, v/v/v) directly to the residual aqueous phase from the first extraction (per sample).
11. Incubate on ice for 15 minutes.
12. Centrifuge again at 14,000 × g for 10 minutes at 4 °C.
13. Collect only the upper organic phase (MTBE-rich layer) without disturbing the interphase or aqueous layer and combine with first extract.
14. Evaporate combined organic phases to dryness.
15. Reconstitute the dried lipid extract in IPA.
16. Centrifuge the reconstituted extracts (14,000 × g, 10 minutes, 4 °C).
17. Transfer the clear supernatant to LC-MS vials for analysis.
9.	Pooled Technical Quality Control (QC) 
· Prepare QC samples by pooling equal volumes (e.g., 25 µL) from each extract.
10.	Process Blank (Extraction Blank) 
· Prepare one blank per batch using extraction solvent in an empty tube.
· Process identically to samples (vortex, sonicate, centrifuge, dry if applicable).
11.	Documentation
· Record:
· Sample ID, tissue type, wet weight, dry weight (if used)
· Extraction and homogenization dates
· Any deviations or sample issues
· Reagents and lot numbers
12.	Notes 
· Randomize extraction order.
· Short-term storage 4 to -20 °C; long term storage -20 to -80 °C.
· If particulates are observed or disrupted after centrifugation, then re-centrifuge sample.
· Produce double blank for each batch; constructed by just using re-suspension buffer.
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