SXZ


T7-RNA Amplification Protocol

For microarray RNA for T7 amplification use 10-20 ng of mRNA (corresponds to approx. 1,000-10,000 cells).  mRNA is 1-5% of total RNA. Use DEPC treated water (0.1% DEPC, autoclaved) throughout.

First strand synthesis:

(Using  PCR reaction tubes)

Total RNA



2 ul

1.7M Trehalose/DEPC h20

7 ul

“Eberwine”oligo-dT/T15

1 ul (1 ug/ul)

Total




10 ul

-Heat at 65ºC for 10 min., then put on ice. (Program: t7-rna- 1 st –1)

-Prepare Mix reaction:

5X First strand buffer (BRL)

4 ul

0.1 M DTT



2 ul

RNAsin



1 ul

10 mM dNTP mix


1 ul

Linear Acrylamide (0.1 ug/ul)
1 ul

Superscript II-Reverse Transcriptase
1 ul

Total




10 ul

-Add 10 ul to 10 ul of RNA/oligo-dt/T7 solution.

-Total volume of the reaction is 20 ul

-Thermocycle: (Program: t7-rna-1 st)

37ºC

10 min

45ºC

10min

(60ºC 2 min, 55ºC 2min)  for 20 cycles, then hold at 4 ºC

Second strand synthesis:

Mix reaction:

DEPC H2O




106 ul

10X Second strand buffer


15 ul

10 mM dNTP mix



3 ul

E.coli DNA ligase (10U/ul)


1 ul

E.coli DNA poly merase I (10U/ul)

4 ul

RNAse H (2U/ul)



1 ul

Total





130 ul

*10 X Second strand buffer:

200 mM Tris pH 6.9

900 mM KCL

46 mMMgCl2

1.5 mM ß-NAD (Calbiochem #481915)

100 mM (NH4) 2 SO4

-Add to 20 ul of first strand synthesis solution, total volume: 150 ul

-Incubate 16ºC for 2 hours (Program: t7-rna-secd)

-Stop the reaction by adding: 7.5 ul of 1 M NaOH, 2 mM EDTA

(This is for total RNA only, if you are using mRNA, stop the reaction by 10 ul 0.5 M EDTA on ice)

-Heat 65ºC for 10 min (Program: t7-rna-1 st-1)

-Prepare mini phase lock gel tubes (5’-3’, inc.):



-Put the gel tube in a 2 ml collection tube provided



-Spin 5 min at Max. speed, gel will be down to the bottom of the tube

-Add 150 ul of phenol/chloroform/isoamyl to the 150 l of 2 nd strand reaction.  Total volume is 300 ul.  Mix well by pipetting.

-Add the 300 ul of solution to the phase lock gel tube

-Spin 5 min. at Max. Speed

-Transfer aqueous phase to a new 1.5 ml tube

-Add 70 ul of 7.5 M Ammonium Acetate to the tube

-Add 500 ul of 100% ETOH (-20ºC)

-Vortex 

-Centrifuge immediately for 20 min a Max. Speed at RT

(After centrifugation you should see a good pellet, if not RNA may have been degraded)

-Wash the pellet with 100 ul of 100% ETOH once

-Vortex

-Spin 5 min at Max speed at RT

-Remove ETOH completely (can do a brief respin to get alcohol from wall of tube)

-Resuspend the pellet in 10 ul of DEPC H2O; don’t let pellet get too dry

-(The cDNA can be stored at 20ºC)

-Optional: run 1% agarose gel to check cDNA product

*Packing Sephadex G75 column

-Put approximately 1.5 g Sephadex G75 in 45-50 ml of TE buffer, let swell over night

-Place 1 cc syringe without plunger in a 14 ml round tipped plastic Falcon tube

(Cat#2059)

-Insert glass wool to the syringe by a glass transfer pipette

-Push the wool along wall (not in center) down to the bottom around 0.2 cc marker.

-Add G75 to 1 cc syringe up to top; avoid bubbles

-Spin 5 min at 700 g at RT

-Discard the liquid from Falcon tube by pipetting 

-Add more G75 to 1 cc syringe to 1ml marker.

-Spin again, 5 min at 700 g at RT

-The Sephadex G 75 column is ready to use

*Prepare 1.5 ml tubes:

-Cut the cap of a 1.5 ml tube, save the cap

-Label the tube and place it into the same Falcon tube used before

-Place the G75 column into the 1.5 ml tube which is in the Falcon tube

-Load the 10 ul of cDNA to the center of the G75 column

-Spin 5 min at 700 g at RT

-Remove the column 

-Take the 1.5 ml tube out from falcon tube be a clean fine forceps.  Don’t drop it!!

-Lyophilize flow through to 16 ul or less in speedvac, about 10 min

-(Optional: run 1% agarose gel to check cDNA product again!)

In Vitro Transcription:

-Use T7 Megascript  Kit ( Ambion)., usr double the standard reaction volume


-rNTP mix

80 ul ATP





80 ul CTP





80 ul GTP





80 ul TTP



Total


320 ul

-Make a mix from T7 Megascript Kit:

cDNA


16 ul

10 X Reaction buffer
4 ul (vortex after thawing out)

rNTP mix

16 ul

Enzyme mix T7
4 ul

Total


40 ul

-Incubate at 37ºC for 4 hours

-Prepare mini phase lock gel tubes as previous

-Add 50 ul of phenol/chloroform/isamyl to the 40 ul of mix reaction

-Mix well by pipetting

-Add to the gel 

-Spin 5 min at RT

-Get top aqueous phase and apply to Chromaspin TE+30 column

*Prepare Chromaspin TE+30 column (Clontech)

-Make sure no bubbles in column

-Lift off the top cap of the column first and end bottom closure second

-Place the end of the column into a 2 ml microcentrifuge collection tube provided.

-Prespin 5 min at 700 g at RT

-Discard the collection tube

-Place the column into a newly labeled tube in the 14 ml Falcon tub

-Apply the aqueous phase to the center of the gel bed

-Spin 5 min at 700 g at RT

-Remove the columns

-Take the1.5 ml tube out from Falcon tube by a clean fine forceps carefully. Don’t drop it

-Lyophilize flow through to 8 ul or less in speedvac

-The RNA is ready for Cy3/Cy5 dUTP labeling with random hexamer priming or go to second round amplification.

-Optional: run 1% agarose gel or 1.25% MOPS gel to check RNA product

(The amplified RNA can be stored at -80ºC)

Second round of aRNA amplification

( Modified from Luo, et al,  Nature Medicine 5(1):117, 1999)

First strand synthesis:

Mix:

 

aRNA( from first-round amplification)

9 ul

Random hexamers(pd(N)6) (Pharmacia) 1 ug/ul
1 ul

Total 






10 ul

-Incubate at 70ºC for 10 min, chilled on ice

-Equilibrate at room temperature for 10 min

-Prepare mix reaction:

5X First strand buffer(BRL)



4 ul

0.1 M DTT





2 ul

10 mM dNTP mix




1 ul

RNAsin





1 ul

Linear acrylamide(0.1 ug/ul)



1 ul

Superscript II-RT




1 ul

Total






10 ul

-Add to 10 ul of aRNA/Random hexamers solution, total volume of the reaction is 20 ul

-Incubates at room temperature for 5 min

-Incubate at 37ºC for  1 hour

-Add 1 ul RNAse H , the volume now is 21 ul

-Incubate at 37ºC for 20 min

-Heat at 95ºC for 2 min, chilled on ice

Second strand synthesis:

-Add 1 ul of 0.5 ug/ul Eberwine T7-oligo dT primer to the first strand synthesis mixture; the volume is 22 ul now

-Incubate at 70 ºC for 5 min and then 42ºC for 10 min

-Mix:

5X second strand buffer



30 ul

10 mM dNTPs




3 ul

DNA polymerase I (10U/ul)



4 ul

E.coli RnaseH





1 ul

H2O(RNAse-free)




90 ul

Total






128 ul

-Add to 22 ul of solution , total volume is 150 ul

-Incubate at 16 ºCfor 2 hours

-Add 2 ul of T4 DNA polymerase

-Incubate at 16 ºC for 10 min

-Prepare mini phase lock gel tubes (5’-3’, Inc):



-Put the gel tube in a 2 ml collection tube provided



-Spin 5 min at Max. speed, gel will be down to the bottom of the tube

-Add 150 ul of phenol/chloroform/isoamyl to the 150 l of 2 nd strand reaction.  Total volume is 300 ul.  Mix well by pipetting.

-Add the 300 ul of solution to the phase lock gel tube

-Spin 5 min. at Max. speed

-Transfer aqueous phase to  a new 1.5 ml tube

-Add 70 ul of 7.5 M Ammonium Acetate to the tube

-Add 500 ul of 100% ETOH (-20ºC)

-Vortex 

-Centrifuge immediately for 20 min a Max. speed at RT

(After centrifugation you should see a good pellet , if not RNA may have been degraded)

-Wash the pellet with 100 ul of 100% ETOH once

-Vortex

-Spin 5 min at Max speed at RT

-Remove ETOH completely (can do a brief respin to get alcohol from wall of tube)

-Resuspend the pellet in 10 ul of DEPC H2O; don’t let pellet get too dry

-Optional: run 1% agarose gel to check cDNA product

-(The cDNA can be stored at 20ºC)

*Packing Sephadex G75 column

-Put approximately 1.5 g Sephadex G75 in 45-50 ml of TE buffer, let swell over night

-Place 1 cc syringe without plunger in a 14 ml round tipped plastic Falcon tube

( Cat#2059)

-Insert glass wool to the syringe by a glass transfer pipette

-Push the wool along wall (not in center) down to the bottom around 0.2 cc marker.

-Add G75 to 1 cc syringe up to top; avoid bubbles

-Spin 5 min at 700 g at RT

-Discard the liquid from Falcon tube by pipetting 

-Add more G75 to 1 cc syringe to 1ml marker.

-Spin again , 5 min at 700 g at RT

-The Sephadex G 75 column is ready to use

*Prepare 1.5 ml tubes:

-Cut the cap of a 1.5 ml tube, save the cap

-Label the tube and place it into the same Falcon tube used before

-Place the G75 column into the 1.5 ml tube which is in the Falcon tube

-Load the 10 ul of cDNA to the center of the G75 column

-Spin 5 min at 700 g at RT

-Remove the column 

-Take the 1.5 ml tube out from falcont ube be a clean fine forceps.  Don’t drop it !!

-Lyophilize flow through to 16 ul or less in speedvac, about 10 min

-Optional: run 1% agarose gel to check cDNA product again!

In Vitro transcription:

-Use T7 Megascript  Kit ( Ambion)., usr double the standard reaction volume


-rNTP mix

80 ul ATP





80 ul CTP





80 ul GTP





80 ul TTP



Total


320 ul

-Make a mix from T7 Megascript Kit

cDNA


16 ul

10 X Reaction buffer
4 ul (vortex after thawing out)

rNTP mix

16 ul

Enzyme mix T7
4 ul

Total


40 ul

-Incubate at 37ºC for 4 hours

-Prepare mini phase lock gel tubes as previous

-Add 50 ul of phenol/chloroform/isamyl to the 40 ul of mix reaction

-Mix well by pipetting

-Add to the gel 

-Spin 5 min at RT

-Get top aqueous phase and apply to Chromaspin TE+30 column

*Prepare Chromaspin TE+30 column (Clontech)

-Make sure no bubbles in column

-Lift off the top cap of the column first and end bottom closure second

-Place the end of the column into a 2 ml microcentrifuge collection tube provided.

-Prespin 5 min at 700 g at RT

-Discard the collection tube

-Place the column into a newly labeled tube in the 14 ml Falcon tub

-Apply the aqueous phase to the center of the gel bed

-Spin 5 min at 700 g at RT

-Remove the columns

-Take the1.5 ml tube out from Falcon tube by a clean fine forceps carefully. Don’t drop it

-Lyophilize flow through to 8 ul or less in speedvac

-The RNA is ready for Cy3/Cy5 dUTP labeling with random hexamer priming or go to third round amplification.

(The amplified RNA can be stored at -80ºC)

-Optional: run 1.25% MOPS gel to check aRNA product.

Fluorescent Probe Labeling for Microarray hybridization

-Mix :



aRNA(amplified antisense RNA)


12.5 ul

(Adjust volume by nuclease free H20)

Olio dT primer(pd(N)6 , Amersham) 6 ug/ ul

1.5 ul 

Total






14 ul

(If using mRNA:  2-3 cmg in 12.4 nuclease free H2O, and 1.5 ul oligo dt primer (2 ug/ul) to final volume of 14 ul.)

-Incubate 70ºC for 10 min, place on ice

-Add: 

5X superscript II first strand buffer

6 ul

0.1 M DTT




3 ul

50 X Nucleotide mix



0.6 ul

(500 uM dATP/dCTP/dGTP,200 uM dTTP)

RNAsin




0.7 ul*

H2O




0.7 ul*

(* Optional though usually not necessary; may use 1.4 ul H2O instead)

Cy3(pink) or Cy5(blue) dUTP 

3 ul

(Amersham #PA53022/PA55022,quot#8474371640)

Superscript II (BRL)



2 ul

Total:





16 ul

-Incubate at 42ºC for 2 hours, place on ice

-Add to 500 ul TE (10 mM Tris, 1 mM EDTA, pH 7.4-8) in Microcon-30 filter(Amicon)

-Spin for 10 min at 10K, !!NB!! this is nt max. microcentrifuge speed!!

-Harvest probe by first “flicking” the filter and then inverting filter and spinning for 2min at 10K in to a new tube.  Volume should be 10-20 ul ; may need to increase the initial centrifuge time /speed accordingly if more than 20 ul .( Save Cy dye filtrates for HPLC recycling)

(Do hybridization at same day as you label)    

-Combine Cy3 and Cy5 labeled probes into one Microcon filter (may resuse one of the filters from previous filtration step) containing:

TE





500 ul

5 mg/ml Yeast tRNA(SIGMA)

2 ul

2 mg/ml Poly dA polymer(SIGMA)

2 ul

1 mg/ml Cot DNA (BRL)


15 ul

-Spin  at Max. speed as above until probe volume to top of filter is at most 12 ul.  Repeat 30 second spins until volume is estimated to be 12 ul or less.

-Invert filter onto a fresh eppendorf tube (labeled) with cap cut off 

-Spin 2 min at 10K

-Measure volume with pipetman.  If necessary, adjust volume with H2O to 12 ul

-Add: 



20X SSC

2.55 ul

10% SDS

0.45 ul

Final volume:

15 ul

-Boil or place in 100 ºC hot plate for 2 min

-Stand at room temperature for 30 min to allow Cot DNA to anneal.

-Spin down any condensate once probe mixture is at room temperature

-Place microarray in Dietich chamber (prewarmed to 40ºC, to prevent crystallization of SDS/salts and precheched for firmness of clamps)

-Spot 5 ul 3XSSC at top two corners, away from array grid, this to prevent drying out.

-Place the 15 ul of hybridization solution directly in the center of the array without

touching the array and without generating any air bubbles

-Gently place coverslip over hybridization solution and array

-Seal chamber, hybridize at 65 ºC for 12 hours r overnight.

-Wash in slide racks and glass boxes as follows:

1. 400 ml 2X SSC/0.03% SDS until slide coverslip comes off (may require gentle shaking)

2. 400 ml 1X SSC, rotary shaker 5 min

3. 400 ml 0.2 XSSC, shaker 5 min

-Briefly spin slides to dry

-Ready for scanning (Washed array should be scanned within a few hours, preferably right away)
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