GeneChip Expression Two-cycle labeling Assay
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Poly A control dilution
Serial dilution of Poly-A RNA control stock
	Starting amt RNA
	First
(2ul+98ul buffer)
	Second
(2ul+98ul buffer)
	Third
(2ul+98ul buffer)
	Fourth
	Volume to ass into T7 oligo dT

	10 ng
	1:20
	1:50
	1:50
	1:10
	2 ul

	20 ng
	1:20
	1:50
	1:50
	1:5
	2 ul

	50 ng
	1:20
	1:50
	1:50
	1:2
	2 ul

	100 ng
	1:20
	1:50
	1:50
	
	2 ul


Prepare of T7 oligo (dT) Primer/poly-A control mix:
	Component
	Volume (ul)

	T7 Oligo(dT) primer, 50 uM
	2

	Diluted poly-A control
	2

	RNase-free water
	16

	Total
	20


1st Strand cDNA Synthesis (First Cycle):
10-100ng total RNA + 2ul T7 oligo primer/poly-A control mix (see chart above) + H2O   to final volume of 5 ul. 
	   Incubate 6 min at 70 C, 4 C at lease 2 min


First Cycle, 1st Strand Master Mix by 0.2 ml PCR tube

	
	Reagents:
	1x
	

	
	5x 1st Strand reaction mix
	2
	

	
	DTT solution, 0.1 M
	1
	

	
	RNase inhibitor
	0.5
	

	
	dNTP, 10 mM
	0.5
	

	
	Super Script II
	1
	

	
	Total
	5 ul
	


☼Carefully mix the reagents (Keep on ice)
☼ Transfer 5 ul of 1st strand master mix to each sample, final volume 10 ul.
☼ Mix thoroughly by gently flicking the tube a few times, centrifuge briefly and immediately place the tube at 42 C
	  Incubate 1 hour at 42◦C, 70 C for 10 min then 2min at 4 C


2nd strand cDNA synthesis
First Cycle, Second Strand Master Mix
	
	Reagents
	1x
	

	
	RNase free water
	4.8
	

	
	Fresh diluted MgCl2, 17.5 mM
	4.0
	

	
	dNTP, 10 mM
	0.4
	

	
	Ecoli DNA Polymerase I
	0.6
	

	
	RNase H
	0.2
	

	
	Total
	10
	


☼ Make a fresh dilution of the MgCl2 each time, 2 ul of 1 M MgCl2 with 112 ul of RNase free water.
☼ Mix well by gently flicking the tube a few times, centrifuge briefly.
☼ Add 10ul of Second Strand Master Mix to each sample. Total volume is 20 ul.

	  Incubate 2 hour at 16◦C 

	☼ Turn the heated lid function off only for the 16 oC incubation

	10 min at 75 C, 2 min at 4 C 


IVT: by MEGAscript T7 kit (1st Round Unlabeled nucleotides)
*Prepare @ RT

	
	IVT mix
	1x(ul)
	

	
	10X IVT Reaction Buffer
	5
	

	
	ATP solution
	5
	

	
	CTP solution
	5
	

	
	UTP solution
	5
	

	
	GTP solution
	5
	

	
	Enzyme Mix
	5
	

	
	Total 
	30
	


☼ At RT, transfer 30 ul of IVT mix to each 20 ul of cDNA sample for a final volume 50 ul.

☼ Mix well by gently flicking the tube a few times, centrifuge briefly.
	Incubate 16 hour at 37◦C in a MJ thermocycler


Purification of cRNA by sample cleanup module
☼ Add 50 µl of RNase-free water to the in vitro transcription reaction and mix by vortexing for 3 seconds.
☼ Add 350 µL IVT cRNA Binding Buffer to the sample and mix by vortexing for 3

seconds.
☼ Add 250 µL ethanol (96-100%) to the lysate, and mix well by pipetting. Do not

centrifuge.
☼ Apply sample (700 µL) to the IVT cRNA Cleanup Spin Column sitting in a 2 mL

collection tube. Centrifuge for 30 seconds at >8,000 x g (10,000 rpm), discard flow-through and collection tube.
☼. Transfer the spin column into a new 2 mL Collection Tube (supplied). Pipet 500 µL IVT cRNA Wash Buffer onto the spin column. Centrifuge for 30 seconds at >8,000 x g (10,000 rpm). Discard flow-through.
☼ Pipet 500 µL 80% (v/v) ethanol onto the spin column and centrifuge for 30 seconds at >8,000 x g (10,000 rpm). 

Discard flow-through.
☼. Open the cap of the spin column and centrifuge for 5 minutes at maximum speed (15,000 x g), allows complete drying of the membrane.
Discard flow-through and Collection Tube.
☼ Transfer spin column into a new 1.5 mL Collection Tube (supplied), and pipet 13µL of RNase-free Water directly onto the spin column membrane. Ensure that the water is dispensed directly onto the membrane. Centrifuge 1 minute at maximum speed (15,000 x g) to elute. The average elution volume is about 11 ul.

Determine cRNA yield by Nanodrop
Use 600 ng of cRNA to the second round cDNA synthesis.

For starting amount less than 50 ng, or if the yield is less than 600 ng use the entire elution for the second cycle cDNA synthesis.
Second round amplification
1st Strand cDNA Synthesis (Second Cycle):
Make a fresh dilution of the Random primer: 2 ul of Random Primer (3ug/ul)+ 28 ul of H2O
9ul of cRNA (600ng or less) + 2ul diluted Random primer to final volume of 11 ul.   
	   Incubate 10 min at 70 C, 4 C at least 2 min


Second Cycle, 1st Strand Master Mix by 0.2 ml PCR tube

	
	Reagents:
	1x
	

	
	5x 1st Strand reaction mix
	4
	

	
	DTT solution, 0.1 M
	2
	

	
	RNase inhibitor
	1
	

	
	dNTP, 10 mM
	1
	

	
	Super Script II
	1
	

	
	Total
	9 ul
	


☼  Mix well by gently flicking the tube a few times, briefly centrifugation.

☼ Transfer 9 ul of 1st strand master mix to each samples, final volume 20 ul.
☼ Mix thoroughly by gently flicking the tube a few times, centrifuge briefly and immediately place the tube at 42 C
	  Incubate 1 hour at 42◦C, 2min at 4 C


☼ Add 1 ul of RNase H to each sample to a final volume 21 ul.
☼ Mix thoroughly by gently flicking the tube a few times, briefly centrifugation   
	  Incubate 20 min at 37◦C, Heat to 95oC for 5 min, then 2 min at 4 C


Second cycle 2nd strand cDNA synthesis
Make a fresh dilution of the T7 oligo (dT) primer: 2 ul of T7 oligo (dT) Primer (50uM)+ 18 ul of H2O, to a final concentration of 5 uM.

21 ul 1st strand cDNA+ 4ul diluted T7 oligo (dT)= 25 ul
	  Incubate 6 min at 70◦C, 4 C for 2 min


Second Cycle, Second Strand Master Mix 
	
	Reagents
	1x
	

	
	RNase free water
	88
	

	
	5x 2nd strand reaction mix
	30
	

	
	dNTP, 10 mM
	3
	

	
	Ecoli DNA Polymerase I
	4
	

	
	Total
	125
	


☼  Mix well by gently flicking the tube a few times, centrifuge briefly.
☼  Add 125ul of Second Strand Master Mix to each sample. Total volume is 150 ul.

	Incubate 2 hour at 16◦C

	☼ Turn the lid function off only for the 16 C incubation


☼ Add 2 ul of T4 DNA ploymeraseto the sample for a final volume 152 ul.
	Incubate 10 mim at 16◦C, 4 C for 2min


Cleanup of Double-Stranded cDNA

☼  Add 600 µL cDNA Binding Buffer to the 152 µL final double-stranded cDNA

synthesis preparation. Mix by vortexing for 3 seconds.

☼  Check that the color of the mixture is yellow (similar to cDNA Binding Buffer without

the cDNA synthesis reaction).

☼  Apply 500 µL of the sample to the cDNA Cleanup Spin Column (PURPLE TUBE) sitting in a 2 mL

Collection Tube, and centrifuge for 1 minute at >8,000 x g (10,000 rpm), discard flow-through.

☼ Reload the spin column with the remaining mixture (262 µL) and centrifuge for 1 minute at at >8,000 x g (10,000 rpm). Discard flow-through and Collection Tube.

☼  Transfer spin column into a new 2 mL Collection Tube (supplied). Pipet 750 µL cDNA

Wash Buffer onto the spin column. Centrifuge for 1 minute at >8,000 x g(10,000 rpm). 
Discard flow-through.

☼  Open the cap of the spin column and centrifuge for 5 minutes at maximum speed: 15,000 x g. Discard flow-through and Collection Tube.

☼  Transfer spin column into a 1.5 mL Collection Tube, and pipet 14 µL cDNA ElutionBuffer directly onto the spin column membrane. Incubate (let sit on membrane) for 1 minute at room temperature and centrifuge 1 minute at maximum speed : 15,000 x g to elute.

Ensure that the cDNA Elution Buffer is dispensed directly onto the membrane. The average volume of eluate is 12 µL from 14 µL Elution Buffer.

☼  use all 12 ul for IVT
IVT: by GeneChip IVT labeling kit(2st Round labeled nucleotides)
*Prepare @ RT

	
	IVT mix
	1x(ul)
	

	
	Template cDNA  variable
	12
	

	
	Nuclease-free H2O variable
	 
	

	
	10X IVT Reaction Buffer
	4
	

	
	IVT labeling NTP mix
	12
	

	
	IVT labeling Enzyme Mix
	4
	

	
	Total 
	40
	


☼ Mix well by gently flicking the tube a few times, centrifuge briefly.
	Incubate 16 hour at 37◦C in a MJ thermocycler


Cleanup and Quantification of Bio-tin labeled cRNA by sample cleanup module
☼ Add 60 µl of RNase-free water to the in vitro transcription reaction and mix by vortexing for 3 seconds.
☼ Add 350 µL IVT cRNA Binding Buffer to the sample and mix by vortexing for 3

Seconds.
☼ Add 250 µL ethanol (96-100%) to the lysate, and mix well by pipetting. Do not

centrifuge.
☼ Apply sample (700 µL) to the IVT cRNA Cleanup Spin Column sitting in a 2 mL

collection tube. Centrifuge for 30 seconds at >8,000 x g (10,000 rpm), discard flow-through and collection tube.
☼. Transfer the spin column into a new 2 mL Collection Tube (supplied). Pipette 500 µL IVT cRNA Wash Buffer onto the spin column. Centrifuge for 30 seconds at >8,000 x g (10,000 rpm). Discard flow-through.
☼ Pipette 500 µL 80% (v/v) ethanol onto the spin column and centrifuge for 30 seconds at >8,000 x g (10,000 rpm). 

Discard flow-through.
☼. Open the cap of the spin column and centrifuge for 5 minutes at maximum speed (15,000 x g), allows complete drying of the membrane.
Discard flow-through and Collection Tube.
☼ Transfer spin column into a new 1.5 mL Collection Tube (supplied), and pipette 17µL of RNase-free Water directly onto the spin column membrane. Ensure that the water is dispensed directly onto the membrane. Centrifuge 1 minute at maximum speed (15,000 x g) to elute. 

☼ Repeat elution step by pipette 17µL of RNase-free Water directly onto the spin column membrane. Ensure that the water is dispensed directly onto the membrane. Centrifuge 1 minute at maximum speed (15,000 x g) to elute. 

Determine cRNA yield by Nanodrop

Make a 1:2 dilution of cRNA if the concentration is over 3ug/ul.
