Protocols
Cell subculturing
All cell handling must be performed in a laminar airflow cabinet. CHSE-214 cells were cultured in Glutamax L-15 medium with 10% FBS and 50 µg gentamicin added. Incubation is performed at 20°C with normal gas composition. 
To reach experimental cell densities fast small cell flasks (25cm2) can be subcultured onto 6 wells (9,6cm2). Cannot be left over the weekend.
Splitting:  
Remove old media.
Flush twice with PBS (3mL small flask, 5 mL medium). 
Detach cells by adding trypsin to the growth surface (0,5 mL small, 1,0 mL medium). 
Wait 2 minutes or until 80 % of the cells are detached (smack flask against a hard edge to detach cells). 
Neutralize trypsin with growth media (2,5 mL small, 3,0mL medium). 
The volumes of cell suspension and new media depend on the flask size and split ratio, total volumes are:
well 9,6 cm2: 2,5 mL 
small flask, 25 cm2: 6,0 mL 
medium flask, 75 cm2: 22,0 mL
Transfer fresh media and cell suspension to new growth flasks. Alternatively, the total volume of media can be made into cell suspension. I.e. to split one small flask to three 18ml of media can be added to the old flask and 6ml transferred to each new flask. To attain even cell densities with this method agitate the solution before pipetting. 
Harvesting cells for optimisation experiments
For optimisation a single cell tray is sufficient to aquire sample material.   
Remove media
Add buffer RTL (600 µL each well). 
lysate at -80˚C. For 10min.
Transfer lysate by pipetting to a tissuelyser tube containing a steel ball for homogenization
Homogenize at 25 Hz for 1 min, rotate the plate and repeat.
Harvesting cells for use in time series experiments
To facilitate concurrent RNA isolation and cDNA synthesis of samples collected at variable times it is useful to store samples after fixation. This is done by fixating in RNA later.
Remove media
Add 1,5 mL RNAlater to each well.
Detach cells with a cell scraper
Pipette suspension to a suitable plastic tube
Store at 4C (can be stored for 30 days)
Centrifuge the suspension at 8000 x G for 5 min. 
Decant supernatant.
Add 600 µL Buffer RTL and transfer to a tissuelyser tube containing a steel ball.
homogenize at 25 Hz for 2 min, flip the plate and repeat
  
RNA isolation:  
Requires the Quaigen RNeasy-kit 
Following homogenization add 1 volume(600ul) 70% alcohol to the tissuelyser tubes
Transfer 600ul of the suspension to a spin column and centrifuge at 8000g for 15s, discard the flow-through, repeat until all the suspension has been added.
Add 700ul buffer RW1 to the column, centrifuge at 8000g for 15s, discard the flow-trough
Add 500 µL Buffer RPE to the spin column. Centrifuge for 15 s at 8000 x g. Discard flow through, repeat this step but centrifuge for 2 min. 
Transfer the column to a collection tube, add 40 µL RNase-free water to the column. Centrifuge for 1 min at 8000 x g. Repeat this step  
RNA should be frozen immediately or used to synthesize cDNA.
Qubit:  
Requires the Invitrogen Qubit RNA HS assay kit  
Prepare 400 µL working solution for use in the calibration procedure, and 200 µL per sample.
Working solution is made out of one part RNA reactant and 199 parts RNA buffer. 
To two tubes add 190ul working solution and 10ul either standard 1 or 2.
Vortex and incubate for 2 min before measuring with the Qbit instrument
Perform calibration once before use. 
 
cDNA first-strand syntesis:  
requires the qScript cDNA Synthesis Kit 
calculate the required RNA sample volume to add 100 ng to each cDNA synthesis reaction  
To each reaction add:
4,0 µL qScript Reaction mix  
1,0 µL qScript RT  
1,0 µL RNA-sample  
14 µL nuclease free water  
Vortex and pulse spin
Run the following program on a thermal cycler:
	Temperature 
	Time
	Cycles

	22˚C 
	5 min 
	 
1 cycle 

	42˚C 
	30 min 
	

	85˚C 
	5 min 
	

	4˚C 
	~ 
	 


Use immediately or freeze for later use 

Touch Down PCR:  
To verify primer binding
Dilute primers to 10 µM  

Add to each PCR well:
7 µL nuclease free water  
[bookmark: _GoBack]10 µL Taq mix  
1 µL Reverse primer  
1 µL Forward primer  
1 µL template (water to negative control) 

Run the following PCR-program  
	Touch down PCR 

	Step 
	Temperature ˚C
	Time 
	Cycles 

	Hold 
	95 
	10 min 
	1 

	Denaturing 
	95
	
30 sec 
 
	
10

	Annealing 
	60
	
	

	Extension 
	72
	
	

	Denaturing
	95 
	
30 sec
	
30

	Annealing 
	52 
	
	

	Extension 
	72
	
	

	Hold
	72 
	7 min
	2

	Hold 
	4 
	∞
	




  
Gel-electrophoresis:  
prepare 2% agarose gel by weighing in 2g agarosis and add to a 250 mL EM-Erlenmeyer flask
Add 100 mL TAE-buffer (1x) heat in a microwave until all the agarosis is dissolved
Tape the sides of an electrophoresis tray and add combs. 
Cool the solution to 65 °C and add 1 µL GelRed. 
Stir and add the solution to a prepared electrophoresis tray and let cool.
Remove the combs and tape, add the tray to the electrophoresis chamber and immerse with TAE-buffer (1x) 
Add Loading Dye to the PCR-samples, 2 µL LD pr. 5 µL sample, pulse spin.  
Add 2 µL sample to each electrophoresis well  
Apply voltage: 50 V for 5 min, and then 100 V for about an hour or until visible band have traversed halfway across the gel area.  
Visualize the bands under UV light.
 
Thermal stress induction
At T0, harvest the calibrator samples and transfer all cell dishes for use in the experiment to another cabinet that has been preheated to 26C 
Harvest samples every half hour including at the 2-hour mark, and then every four hours including at the 24-hour mark. 

qPCR
Requires the QuantaBio PerfeCTa Multiplex qPCR SuperMix Low ROX kit 

To ensure probe binding and equipment compatibility:
Run a set of qPCR analyses with an estimated amount of primers and probe, 200nM-200nM FWD and RWD primers and 100nM probe should give an interpretable result.

Use the following PCR program:
	qPCR program

	Step 
	Temperature 
	Time 
	Cycles 

	Hot start 
	95˚C
	3 min 
	1 

	Denaturing 
	95˚C
	15 sec 
	40 

	Annealing 
	60˚C
	1 min 
	

	Hold 
	4˚C
	∞
	




To determine the optimal combination of primer concentration:
For each new primer set, run a grid of analyses with variable primer concentrations according to the grid pattern in the “primer optimalisering” excel sheet. Each component must be pipetted separately to every well. Primers can be diluted to 3uM working solution. 

Use the following PCR program: 
	qPCR program

	Step 
	Temperature 
	Time 
	Cycles 

	Hot start 
	95˚C
	3 min 
	1 

	Denaturing 
	95˚C
	15 sec 
	40 

	Annealing 
	60˚C
	1 min 
	

	Hold 
	4˚C
	∞
	



To determine the optimal concentration of hydrolysis probe:

Run a grid of PCR analyses with variable probe addition, and constant primer additions according to findings from the previous optimizing step. All components must be added individually to each PCR well. Use the grid pattern found in the «Probe-optimalisering» excel sheet. 

Use the following qPCR program:

	qPCR program

	Step 
	Temperature 
	Time 
	Cycles 

	Hot start 
	95˚C
	3 min 
	1 

	Denaturing 
	95˚C
	15 sec 
	40 

	Annealing 
	60˚C
	1 min 
	

	Hold 
	4˚C
	∞
	




Experimental RT-qPCR analysis
Run samples in duplicate, one NTC for each chemistry is sufficient. 
Prepare a working solution in a plastic tube, adding super mix, primers, probe and nuclease free water in the desired volumes. Then spread 14 ul of working solution to each PCR well before adding template. 
The following concentrations (1X) have been optimized for use:

Gene	FWD (nM)	RWD (nM)	Probe (nM)
EF1-Aa	100	500		200
EF1-Ab	500	100		100
HSP-70	500	100		100
P38		500	100		100

By preparing 15X dilutions of primers and probe these volumes can be multiplied by the desired amount of analyses and pooled in a plastic tube to prepare working solution:

Component 	Amounts, µL	concentration
Supermix 		7,5 	2X
Primer FWD		1 	15X
Primer RWD		1 	15X
Probe 			1 	15X
Nuclease-free water	3,5 	-

Run the following qPCR program: 

	qPCR program

	Step 
	Temperature 
	Time 
	Cycles 

	Hot start 
	95˚C
	3 min 
	1 

	Denaturing 
	95˚C
	15 sec 
	40 

	Annealing 
	60˚C
	1 min 
	

	Hold 
	4˚C
	∞
	



