Protocol: Purification of total RNA from animal tissue, cDNA synthesis, Qubit and qPCR – spring 2020

Take out RNase-Free DNase I Set (OMEGA bio-tek), Qubit dsDNA HS Kit, Qubit RNA Kit from freezer and thaw in room temperature.
Prepare fresh 70% EtOH (0,7mL MilliQ is added to 1,8mL 96% EtOH for 8 samples) 
Prepare On-membrane DNase I Digestion working solution (consult RNase-Free DNase I Set).
Prepare Lysis setup by adding respectively 300µL Buffer RLT (Lysis buffer) and add 5mm steel bead to 8 tissulelyser tubes and put on ice.
Weigh/adjust 22 ± 0,1 mg gill-tissue sample in disposable weighing boats already placed on a scale. Document the weight. Avoid including the preservative (RNAlater). It is also important to wash the tweezers and scalpel with Milli-Q-water and EtOH three times between each sample. 
Add tissue sample consecutively to pre-prepared lysis setup and vortex/shake.
Incubate on ice for 5 minutes and make sure the bead is not lodged in the bottom of the tissuelyser tube.
Add the lysis setup to Tisseulyser II and do the following Shake for 2 minutes on 25mHz, rest for 1 minute on ice. Turn the tubes upside down vertically and place back in Tissuelyser II and repeat the process two more times. Place back in Tissuelyesr II and shake again for 2 minutes on 25mHz, making the total time in the Tissulyser II 8 minutes. Make sure the tissue samples are wholly lysed, meaning there are no visible pieces of tissue left.
Centrifuge the lysate for 3 minutes on max speed, and then aspirate 275 µL of the supernatant to new Eppendorf tubes, making sure not the disturb the sediment.
Add 275µL 70% EtOH to the Eppendorf tubes containing the lysate, making the total volume 550µL, and homogenate by pipetting up and down.
Add 550µL lysate and EtOH mix to an RNeasy spin column setup and centrifuge for 15 seconds on max speed (>8000 x g). 
Following RNase-Free DNase I Set – Omega bio tek, add 350µL Buffer RW1 to RNeasy spin column setup and centrifuge for 15 seconds on max speed, then discard the flow through.
Prepare On-membrane DNase I Digestion working solution in an Eppendorf tube:  
	Buffer
	Volume pr. sample
	Volume 8 samples

	E.Z.N.A. DNase I Digestion Buffer
	73,5µL
	588µL

	RNase-free DNase I (20kunit/µL)
	1,5µL
	12µL

	Totalt volume
	75µL
	600µL



Turn the Eppendorf tubes carefully to mix the reagents, they are not to be vortexed.
Add 75µL DNase I working solution to the middle of RNeasy spin column membrane and incubate for 15 minutes in room temperature. 
Add 350µL RW1 to the RNeasy spin column and centrifuge for 15 seconds on max speed, then discard the flow through.
Following Purification of Total RNA from Animal Tissues, add 500µL RPE buffer to RNeasy spin column and centrifuge for 15 seconds on max speed (> 10 000 rmp), then discard the flow through.
Again, ass 500µL RPE buffer to the RNeasy spin column and centrifuge for 2 minutes on max speed (> 10 000 rmp), then discard the flow through. Important to centrifuge for 2 minutes to avoid contamination from EtOH, when this can disturb the downstream process.
Place the RNeasy spin column in a new 2mL collection tube and centrifuge for 1 minute on max speed (> 10 000 rmp).
Place the RNeasy spin column in a new 1.5mL Eppendorf tube and add 30µL RNase-free water in the middle of the spin column membrane, the centrifuge for 1 minute on max speed (> 10 000 rmp). The RNA is now eluted in the Eppendorf tube. Discard the spin column, not the Eppendorf tube.
Freeze the RNA immediately on -20oC or proceed to cDNA synthesis. 

Following qScript® cDNA Synthesis Kit from Quantabio to synthesise cDNA immediately after RNA extraction.
Thaw all frozen components, vortex and centrifuge briefly to collect contents, then place on ice, including qSCRIpt RT.
Maximising RNA input; add 15µL extracted RNA, 4.0µL qScript Reaction Mix (5X), and 1.0µL qScript RT to each 2.2mL thin-walled PCR tube per sample, making the total volume 20µL. 
	Vortex gently, and centrifuge to collect contents.
	Place tubes in a thermal cycler and run following program to synthesise cDNA:
· 1 cycle: 22°C, 5 min 
· 1 cycle: 42°C, 30 min 
· 1 cycle: 85°C, 5 min 
· 4°C hold
After synthesis, store stock solution of RNA and cDNA at -80°C. 
Dilute working solution of cDNA template for each sample from stock solution to construct a cDNA concentration of 200pg/µL. Store working solution of cDNA at -20°C.  

To control the quality of the extracted RNA and synthesised cDNA, measure the concentration for each sample using the Qubit® Fluorometer. 
For RNA, following Qubit® RNA HS Assay Kits, prepare a working solution (WS) by mixing 1990µL Qubit HS buffer and 10µL Qubit RNA reagent in a 4mL tube (for 10 samples).
To calibrate the Qubit® Fluorometer, make standard 1 and 2 in separate Qubit® assay tubes by mixing 190µL WS and 10µL standard solution, vortex, and incubate in at least 2 minutes.
Follow the direction on the Qubit® Fluorometer to calibrate
Prepare the samples by mixing 199µL WS and 1µL sample in a Qubit assay tube, vortex, and incubate for at least 2 minutes. Run the samples on either Quant-it RNA or RNA BR.
For cDNA, following Qubit® dsDNA HS Assay Kits, prepare standard 1 and 2 by mixing 190µL WS (premade) and 10µL standard solution, vortex, and incubate for at least 2 minutes.
Calibrate the Qubit® Fluorometer by following the direction on the instrument.
Prepare the samples by mixing 198µL and 2µL sample in a Qubit® assay tube, vortex and incubate for at least 2 minutes. Run the samples on Quant-it dsDNA HS.

Preform qPCR by following the PerfeCTa® SYBR® Green SuperMix, Low ROX™ kit, using 96-well plates on the AriaMX Real-time PCR Systems.
Make the master mix by mixing the following in an Eppendorf tube for each respective gene tested:
	Component 
	Volume 1rxn. (µL) 
	Volume 12+2rxn. (µL) 
	Final Concentration 
	Mastermix Volume 1rxn. (µL) 
	Template Volume 1rxn. (µL) 

	SYBR Green SuperMix (2X) 
	7.5 
	105 
	1x 
	  
	  

	Forward primers (10 µM) 
	0.6 
	8.4 
	400 nM 
	  
	  

	Reverse primers (10 µM) 
	0.6 
	8.4 
	400 nM 
	  
	  

	Nuclease-free water 
	4.3 
	60.2 
	- 
	  
	  

	Template (200pg/µL) 
	2 
	- 
	400 pg 
	  
	  

	Final Volume (μL) 
	15 
	182 
	- 
	13 
	2 



Add 13µL master mix and 2µL template in each well on the PCR well plate, making the total volume in each well 15µL.
Run the RT-qPCR assay with the following thermal profile:
· 2min of hot start at 95°C
· 3-step cycling for a total of 35 cycles of 15sec at 95°C
· 30sec at 58°C
· 30sec at 72°C
· (and a melt curve of) 30sec at 95°C
· 30sec at 65°C
· 30sec at 95°C. 
