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	Isolation of Total RNA From C. elegans
	


Introduction
The ultimate goal of our research is to determine if Xbp-mRNA is spliced in our mutant C. elegans. If this mRNA is spliced under stress conditions, this would suggest our mutation lies “downstream” in the signal pathway from Ire-1 and perhaps lies in the Xbp-1 gene. 


One would expect that the easiest way to achieve this goal would be to directly isolate mRNA from C. elegans and to determine if spliced Xbp-1 mRNA is present in the mRNA population. However, there are at least two complications. 1. Xbp-1 mRNA is only one of many mRNAs in the cells of a worm. 2. The absolute amount of Xbp-1 mRNA in a worm is extremely small. Therefore, in order to achieve our goal we must be able to “select” Xbp-1 mRNA from the general population of mRNAs and  employ an extremely sensitive means for detecting it.


The approach we are taking is to use the technique called Reverse Transcriptase PCR (RT-PCR) to specifically amplify only the Xbp-1 mRNA sequence  many thousands of times (as DNA copies) so that we have enough to detect on electrophoresis gels. 

In order to do RT-PCR we will need to extract total RNA from worms exposed to various experimental conditions (See Table 1).

Procedure


The method we will use for isolating C. elegans RNA employs a commercial regent called Trizol® which we have purchased from Invitrogen. Trizol® contains strong protein denaturants and other compounds that disrupt the cells and maintain the integrity of the RNA. Addition of chloroform to the mixture separates the mixture into an aqueous phase (on top) and an organic phase (on the bottom) Denatured proteins precipitate and form a “pad” at the interface between the phases. The aqueous phase is removed (without the precipitated protein) and mixed with isopropanol. This will precipitate RNA and DNA from the aqueous phase. Finally the DNA and excess salt is removed by washing with 75% ethanol.


We will be using a Trizol® protocol developed specifically for C. elegans. CAUTION, RNA is extremely sensitive to nucleases. Nucleases are everywhere. We will use only fresh, autoclaved pipette tips, fresh autoclaved, plastic ware and all solutions will be made with DEPC treated distilled water. We will wear gloves at all times to prevent contamination of samples with nucleases and change gloves anytime they come in contact with anything other than clean materials.

1. Wash worms from 2 plates, each with 1.0-1.5 ml of M9 Medium. With a fresh RNAse free sterile tip, transfer the worms quickly to a RNAse free microfuge tube.
2.  Immediately centrifuge the worms for 1 min at 4,000 x g.
3. Remove the supernatant Discard the supernatant and add 1 ml of Trizol® to each tube. Vortex the tube briefly and invert. Let the tube sit for 10 min at room temp. You should observe the formation of strands of material in the tube.

4. Spin the tubes at 14 K rpm for 10 min at 4oC. (Microfuge in Dr. Wadsworth’s fridge.

5. Carefully remove the supernatant from each tube and transfer to a fresh RNAse free microfuge tube. Add 200 µl of chloroform to each tube.
6. Vortex tubes for 15 sec. and let sit for 5 min.

7. Centrifuge at 12 K rpm for 14 min at 4oC.

8. Carefully remove the top aqueous layer (clear supernatant) and transfer to a clean RNAse free microfuge tube. Add 500 µl of isopropanol; invert several times to mix.
9. Spin in the microcentrifuge at 12,000 rpm for 10 min at 4oC. The RNA will form a nice white pellet. 

10. Wash the pellet with 100 µl 75% ethanol (made with DEPC water).

11. Spin the tube at 7,500 x g for 5 min at 4oC.
12. Remove the supernatant and air Dry the pellet for 10 min.

13. Dissolve the pellet in 25 µl DEPC treated water. Worm for 10 min at 60oC to dissolve the RNA. 
14. Freeze the samples at -70oC.
Table 1. Experimental Treatments

	Strain/ Treatment
	Control
	Tunic.

	zcls-4 (hsp-4 GFP)
	1,2
	3.4

	zc12/ zcls-4
	5,6
	7,8

	N2 (Wild type)
	9
	10


Solutions Required:
· M9 Medium (made With DEPC treated water.
· Trizol® Invitrogen Corp.

· Chloroform

· Isopropanol (2-propanol)

· 75% Ethanol (made with DEPC water)

· DEPC treated water

Equipment Required
· Microcentrifuges (1 in 4o fridge)

· Water bath at 60 oC

· New sterile pipette tips

· Gloves

· Sterile microfuge tubes
