BioArray RNA Amplification and Labeling System
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	Round One Input (Total RNA)
	Round One Primers (1st Strand/2nd Strand)

	   10-100ng
	Low input T7-dT Primer (Vial 1)/Low Input Primer 2 (Vial 15)

	>100-1000ng
	1:10 of High Input t7-dT Primer (Vial 19)/ 1:10 of High Input Primer 2 (Vial 18)


Step 1. 10-100ng total RNA + 1ul T7 oligo primer(see chart above) + H2O   to final volume13ul.  Based on the Chart above, add 1ul of Low input T7-dT  

      Primer (Vial 1) OR High input T7-dT Primer (Vial 19) diluted 1:10 with Nuclease 

      Free H2O.  
	   Incubate 10 Min at 70 C


 1st Strand cDNA Synthesis:
First Strand Master Mix (on ice) by 0.2 ml PCR tube

	
	
	Reagents:
	1x
	

	
	2
	First Strand Buffer
	2
	

	
	3
	dNTP Mix
	1
	

	
	4
	DTT solution

	2
	

	
	5
	Reverse Transcriptase
	1
	

	
	
	Total
	6ul
	


Carefully mix the reagents (Keep on ice)
☼ Place First strand Master Mix and RNA/Primer samples to 42◦C, wait 3min.

☼ Add 6ul of pre-warmed First Stand master Mix, mix by pipeting up and down.  Leave at 42◦C WITHOUT centrifugation.
	  Incubate 1 hour at 42◦C


Step 2.  RNA Elimination:

    At RT, Add 20ul of RNA Elimination Solution (Vial 7), mix
	  Incubate 20min at 37◦C


     Add 2ul of Neutralizer Solution (Vial 8), mix and centrifuge.
Step 3.  Purification of First Strand cDNA (w/QIAGEN’s MinElute DNA Purification Kit)

 Warm up enough buffer EB to 37◦C for all the elutions (500ul).

 Add 225 ul Buffer PB to each sample, mix, quick spin.
 Load sample + PB to MinElute column, spin 1min at 12,000xg.

 Transfer column to a new collection tube, 
 Add 725ul of Buffer PE, let stand for 1min, spin for 1min @ 12,000 x g.     
 Discard flow-through using the same collection tube, add another 725ul of Buffer PE, and      spin 1min 12,000 xg.  Transfer to a new collection tube and discard flow-through, spin 2 more min.  Then transfer to 1.5 mL tube (labeled).
 After 1min with the lids open, pipet 10ul of 37◦C Buffer EB to center of column, cap, let stand for 2min. spin at max. speed  for 1min.  
 Add another 9ul of 37◦C Buffer EB onto the center of column, cap, let stand for 2min, spin at max. speed for 1min.
Purified first stand cDNA is ~19ul, Store at 4◦C or proceed to next step.
Step 4.  Tailing and Termination of First Strand DNA
Tailing Mix (on ice)

	
	
	Reagents
	1x
	

	
	H2O
	Nuclease-free H2O
	3
	

	
	A
	TdT Buffer
	3
	

	
	B
	CoCl2 Solution
	3
	

	
	C
	Tailing Nucleotide

	1
	

	
	D
	Terminal Transferase
	1
	

	
	
	Total
	11
	


Carefully mix the reagents (Keep on ice)
☼  Put first strand cDNA in 0.2 ul PCR tubes (Keep on ice)
☼ At RT, add 11 ul of Tailing Mix, pipet up and down to mix, quick spin, total volume about 30 ul.
	☼   Incubate 15min at 37◦C


During the tailing reaction, prepare the termination mix on ice
Termination Mix (on ice)

	
	
	Reagents
	1x
	

	
	H2O
	Nuclease-free H2O
	1
	

	
	A
	TdT Buffer
	0.5
	

	
	E
	MgCl2 Solution
	2
	

	
	F
	Terminator

	1
	

	
	D
	Terminal Transferase
	0.5
	

	
	
	Total
	5ul
	


Carefully mix the reagents (Keep on ice)

☼  Place Tailing rxn at RT, add 5ul of Termination Mix to each sample, mix by pipeting up and down, quick spin.

	☼   Incubate 15min at 37◦C


☼  Remove tube from 37 C, add 9 ul of 5X Protasee Buffer to each tube.

☼ Add 1 ul Protease to each tube, mix by pipeting up and down, quick spin.
Incubate at 37 C for 15 min.
Step 5. Purification of Tailed and Terminated First Strand cDNA

☼  Please see step 3 for purification procedure.

Step 6.  Second Strand Synthesis

Transfer tailed cDNA to 0.2ul tubes, leave on ice

Add 1ul of either Low Input Primer 2 (vial 15) or High Input Primer 2(vial 18) that has been diluted 1:10 w/Nuclease-free water.  See chart at the beginning of protocol.

	☼   Incubate 10min at 70◦C


Second Strand Master Mix (on ice)

	
	
	Reagents
	1x
	

	
	9
	Second Strand Buffer
	6
	

	
	3
	dNTP Mix
	3
	

	
	10
	DNA Polymerase
	1
	

	
	
	Total
	10
	


☼  Place Second strand Master Mix and samples to 42◦C, wait 3min.
☼  Add 10ul of pre-warmed Second Strand Master Mix at 42◦C, mix by pipeting up and down, leave at 42◦C without centrifugation.

	☼   Incubate 1 hour at 42◦C


Step 7.  Purification of Double Stranded (ds) cDNA:
☼See step 3 for Purification procedure.

Step 8.)  IVT: ENZO (1st Round Unlabeled nucleotides)
IVT ( 16 HOURS INCUBATION PERIOD)

*Prepare @ RT

	
	
	IVT mix
	1x(ul)
	

	
	H2O
	Nuclease-free H2O
	3
	

	
	1 Gold
	10X IVT Reaction Buffer
	4
	

	
	2A, gold
	10X Ribonocleotides MIX
	4
	


	
	3, Gold
	10X DTT Solution

	4
	

	
	4, Gold
	RNase Inhibitor Mix
	4
	

	
	5, Gold
	20X T7 RNA Polymerase
	2
	

	
	
	Total 
	21
	


Carefully mix the reagent: Pipet up & down

~Aliquot 21 ul mix to each sample
 total Volume ~19ul (cDNA) + 21ul (IVT mix) = ~40ul

Carefully mix : Pipet up & down, Quick spin.

	☼   Incubate 16 hour at 37◦C


Step 9.  Purification of aRNA:

☼ Add 140ul of RNA binding Buffer RLT, mix , quick spin

☼ Add 170ul of 100% ethanol, mix by pipeting up and down.  Transfer mixture to center of RNeasy column, centrifuge 12,000 x g for 30 seconds.   Discard Flow through transfer to fresh collection tube.

☼ Add 500ul of RPE Wash Buffer , let stand for 2min, centrifuge at 12,000 x g for 30sec.
☼ Discard flow-through and use the same collection tube.
☼ Add another 500ul of RPE Wash Buffer , let stand for 2min, centrifuge at 12,000 x g for 30sec.
☼ Transfer the column to a fresh collection tube and centrifuge for 2 min at 12,000xg. 

☼ Place column in 1.5ml tube, add 30ul of RNase free water to center of column, let stand for 2min at RT, centrifuge for 1min @ 12000 x g.

☼Add another 30ul of RNase-free water to each column, let stand for 2min, centrifuge at 12,000 x g for 1min.

☼Check Amount aRNA by Nanodrop.
Start with 100g(minimum) – 1000g(max.)

NOTE: if the volume exceeds 12ul, speed vac the sample.  

Step 10.  1st Strand cDNA Synthesis: (2nd Round)
	Round One Input (Total RNA)
	Round TWO Primers (1st Strand/2nd Strand)

	   20-200ng
	1:5 of High Input T7-dT Primer 2(Vial 18)/ 1:5 of High Input Primer (Vial 19)

	>100-1000ng
	High Input T7-dT Primer 2 (Vial 18)/  High Input Primer 1 (Vial 19)


☼  10-100ng or >100-1000ng total RNA + 1ul T7 oligo primer(see chart above) + H2O   to final volume13ul.  Based on the Chart above, add 1ul of undiluted high input primer 2 or this primer diluted 1:5 w/nuclease-free water.    

	☼   Incubate 10min at 70◦C


First Strand Master Mix (on ice)

	
	
	Reagents:
	1x
	

	
	2
	First Strand Buffer
	2
	

	
	3
	dNTP Mix
	1
	

	
	4
	DTT solution

	2
	

	
	6
	Reverse Transcriptase
	1
	

	
	
	Total
	6ul
	


Carefully mix the reagents (Keep on ice)

☼  Place First strand Master Mix and RNA/Primer samples to 42◦C, wait 3min.

☼  Add 6ul of pre-warmed First Stand master Mix, mix by pipeting up and down.  Leave at 42◦C WITHOUT centrifugation.
	☼   Incubate 1 hour at 42◦C


Step 11.  RNA Elimination:

 Follow step two proceed to step three

Step 12. Purification of First Strand cDNA 
Fllow step three

Step 13.  Second Strand Synthesis
 Trnsfer tailed cDNA to 02ul tubes, leave on ice

 Add 1ul of High Input Primer (vial 19) or this primer diluted 1:5 w/nuclease free H2O.  See chart at the beginning of protocol.

	☼   Incubate 10min at 70◦C


Second Strand Master Mix (on ice)

	
	
	Reagents
	1x
	

	
	16
	Second Strand Buffer
	6
	

	
	3
	dNTP Mix
	3
	

	
	17
	DNA Polymerase
	1
	

	
	
	Total
	10
	


☼  Place Second strand Master Mix and samples to 42◦C, wait 3min.

☼  Add 10ul of pre-warmed Second Strand Master Mix at 42◦C, mix by pipeting up and down, leave at 42◦C without centrifugation.

	☼   Incubate 1 hour at 42◦C


Step 14.  Purification of First Strand cDNA 
Fllow step three
Step 15. IVT: ENZO (2st Round)
IVT ( 16 HOURS INCUBATION PERIOD)

*Prepare @ RT

	
	
	IVT mix
	1x(ul)
	

	
	H2O
	Nuclease-free H2O
	3
	

	
	1, Gold
	10X IVT Reaction Buffer
	4
	

	
	2B, Gold
	10X BIO Ribonocleotides MIX
	4
	

	
	3, Gold
	10X DTT Solution

	4
	

	
	4, Gold
	RNase Inhibitor Mix
	4
	

	
	5, Gold
	20X T7 RNA Polymerase
	2
	

	
	
	Total
	21
	


Carefully mix the reagent: Pipet up & down
~Aliquot 21 ul 

So total Volume ~19ul (cDNA) + 21ul (IVT mix) = ~40ul

Carefully mix : Pipet up & down

Quick spin.
	☼   Incubate 16our at 37◦C


Step 16:  Follow step 9 for Purification of Biotin-labeled aRNA

