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	Procedure: Hot-Borate RNA extraction with Qiagen RNeasy plant mini kit (for cotton)
	Risk Assess    



	Approved by:
	Signature:


	PPE required: Gown, closed shoes, gloves & eye protection –

Centrifuge & Spill Procedures may apply


Hazard Identification & Risk Assessment 
Reagent:
Liquid: Liquid nitrogen, Extraction buffer [200mM Borax, pH 9, 30 mM EGTA, 1% (w/v) SDS, 1% (w/v) sodium deoxycholate, 0.5% (v/v) NP 40 (Nonidet-40), 0.1% DEPC-treated H2O and then autoclaved]

Qiagen RNeasy plant mini kit: as provided by the kit 
Solid:  DTT (dithiothreitol ), PVP (Mr 40,000 polyvinylpyrrolidone), Proteinase K
	Hazard
	Assessed Risk
	Selected Control/s
	Reasons

	Liquid nitrogen
	2
	PPE
	

	Buffer RLT Contains guanidine thiocyanate
	3
	PPE
	

	Buffer RLC Contains guanidine hydrochloride
	3
	PPE
	

	Buffer RW1 Contains ethanol
	2
	PPE
	

	Proteinase K
	6
	PPE
	

	DTT
	2
	PPE
	


The standard classification of hazardous substances uses the terms:

1. Very Toxic 

2. Toxic 

3. Harmful 

4. Corrosive 

5. Irritant 

6. Sensitiser 
Procedure

1) Heat extraction buffer (XT) to 80 C with PVP (70mg per 3.5 ml buffer per gram fibre) and 10 mM DTT freshly added.
2) Weigh about 200 mg – 1 g cotton tissues frozen in liquid nitrogen.

3) Grind frozen tissue to a fine powder in a cold mortar with pestle. 

NOTE: Add liquid nitrogen as needed. Do not let tissue thaw.
4) Transfer the powder with liquid nitrogen to a pre-cool 30 ml Oakridge tube.
5) Add Antifoam A (4 µl per 3.5 ml buffer) to the "hot" XT/PVP/DTT buffer. Add 2.5-3 ml of this buffer to the frozen tissue. 
Note: Add it slowly to avoid overflow. 

6) Immediately homogenise tissue using a motorized homogenizer (YS3911U shaft, at a setting of 3) for approximately 3 minutes.

7) Add 1.75 mg Proteinase K (per 3.5 ml XT buffer or 60 µl of 25 mg/ml Proteinase K solution) to. Rinse the tissue homogenizer with the remaining hot buffer (extra of 1.25 µl of DEPC-H2O can also be used) and combine with the homogenate.
8) Incubate tube at 42°C with gentle shaking (100 rpm) for 1.5 hours.
9) Add 280 µl 2 M KC1/3.5 ml XT buffer. Swirl gently to mix and incubate tube on ice (4°C) for 1 hour. (Note: This step can be omitted)
10) Centrifuge at 12,000 g for 20-30 minutes at 4 °C to remove debris.
11) Load the supernatant onto 2 Qiagen shredder spin columns (0. 7 ml/shredder) and spin at 13,000 rpm (15,700 g) for 1 min.

12) Transfer the flow-through (avoiding pellets) to a 10-ml sterile tube. Repeat the loading and centrifugation steps with the same columns until the entire sample is processed.
13) Add 0.5 volume of absolute ethanol to the collected flow-through. Mix by inverting the tube several times.
14) Load the sample onto 2 Qiagen RNeasy mini columns (0.7 ml/column) and spin for 1 min. Discard the flow-through. Repeat the loading and spinning steps with the same columns until all sample is processed.
15) Follow the Qiagen protocol for washing and drying the columns.
16) Elute the RNA twice with 40 µl of RNAse-free water per column.
17) Pool the eluate together and quantitate the RNA at A260.
