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TRIzol RNA Extraction

I) Purpose

This protocol describes the extraction, purification, and assay of total RNA from cells collected in the TRIzol Reagent (Invitrogen).

II) Principle 

TRIZOL Reagent is a ready-to-use reagent for the isolation of total RNA from cells and tissues. The reagent, a mono-phasic solution of phenol and guanidine isothiocyanate, is an improvement to the single-step RNA isolation method. During sample homogenization or lysis, TRIZOL Reagent maintains the integrity of the RNA, while disrupting cells and dissolving cell components. Addition of chloroform followed by centrifugation, separates the solution into an aqueous phase and an organic phase. RNA remains exclusively in the aqueous phase. After transfer of the aqueous phase, the RNA is recovered by precipitation with isopropyl alcohol. 

III) Required reagents, equipment, and supplies:

· DEPC-treated water (Ambion) 

· TRIzol Reagent (Invitrogen) 

· Ice cold PBS 

· Cell scraper 

· 70% ethanol 

· Isopropyl alcohol 

· B. Equipment and supplies: 

· Refrigerated centrifuge 

· Microcentrifuge 

· Micropipettors 

· Aerosol-barrier tips 

· Vortex mixer 

· Powder-free gloves 

· Centrifuge tubes
IV) Procedures:

· HOMOGENIZATION:

Incubate the homogenized sample for 5 minutes at room temperature to permit the complete dissociation of nucleoprotein complexes. Centrifuge to remove cell debris. Transfer the supernatant to new tube.

· PHASE SEPERATION: 

Add 0.2 ml of chloroform per 1 ml of TRIZOL Reagent. Vortex samples vigorously for 15 seconds and incubate them at room temperature for 2 to 3 minutes. Centrifuge the samples at no more than 12,000 x g for 15 minutes at 2 to 80C. Following centrifugation, the mixture separates into lower red, phenol-chloroform phase, an interphase, and a colorless upper aqueous phase.

· RNA PRECIPITATION: 

Precipitate the RNA from the aqueous phase by mixing with isopropyl alcohol. Use 0.5 ml of isopropyl alcohol per 1 ml of TRIZOL Reagent used for the initial homogenization. Incubate samples at 15 to 30oC for 10 minutes and centrifuge at not more than 12,000 x g for 10 minutes at 2 to 4oC. 

· RNA WASH: 

Remove the supernatant completely. Wash the RNA pellet once with 75% ethanol

Air-dry RNA pellet for 5 minutes. Dissolve RNA in DEPC-treated water by passing solution a few times through a pipette tip.

V) biohazard Considerations 

This protocol describes the extraction of RNA from human or animal samples. It is important to consider the potential for infection or disease transmission by materials used in this procedure that contact the sample and/or the homogenate. If using potentially infectious materials, conduct this work in an appropriate biosafety lab following OSHA and institutional protocols for the handling of biohazardous materials. After working with biohazardous materials, thoroughly decontaminate the workspace and instruments according to institutional protocol. Consider wiping surfaces with undiluted bleach and/or ethanol after the protocol is complete. Dispose of all biohazardous or potentially infectious waste according to institutional protocol. RNAse contamination should be avoided.

VI)  Analyze Data

Analyze data using Agilent’s Bioanalyzer 2100 NANO and Small RNA chips for total RNA and miRNA qualification and the NANO DROP 1000 for quantification.

VII) Reference

See more details in the related websites of the Invitrogen (http://tools.invitrogen.com/content/sfs/manuals/15596018%20pps%20Trizol%20Reagent%20061207.pdf ) and Agilent’s Technologies.
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