Microarray essentials

Invitrogen 1-(800) 828-6686

1. SuperScript II H reverse transcriptase 18064-071- 2 or more (4 x 10,000U) $612.00

2. RNaseOUT Recombinant Ribonuclease Inhibitor 10777-019- 3 or more (5000U) $45.23
3. Random primers 48190-011  (100(l) 3 or more 72.00

4. Trizol 15596-026 (100 ml) (not based on quote)

        15596-018 (200 ml) 3 or more 139.30 

Above Prices based on Quote 513942-C  Southeast regional promotion
5. Bioprime DNA labeling (Klenow) 1809-4011 30 reactions 10 or more $188.80 
Quote: 513678 F
Amersham/Pharmacia  1-(800) 526-3593

1. Dye Value pack Fluorescent labeled nucleotides PA55322

5 x 25 nmol Cy3-dUTP & 5 x 25 nmol Cy5-dUTP
$ 2200.00 (discount with the Blanket discount agreement # 2I-1056)

2.  Cy 5 dUTP single pack PA55022 $220.00 each
Electron Microscopy Science 1-(800) 523-5874

1. Staining Dish 20 slide unit  70312-24 Slide Rack only $18.25
Erie Scientific 1-(800) 258-0834
1. Lifter Slips 20 x 40I-2-4710 $38.65 per pack of 50
2.  Lifter Slips 22 x 22I-2-4788 $45.00 per pack of 50
USB 1 (800) 321-9322  26111 Miles Rd Cleveland OH 44128

1. dNTP’s -$100.00 per set 

Ambion 1-(800) 888-8804

1. DNA free 50 reactions (RNase free) 1906 $ 65.00 

2. EDTA 9261 500 ml $45.00
3. 20X SSC 9763  1L -$35.00
4. Rnase free H20 9924 4x 1L $100.00
5. 10% SDS 9823 1L $72.00
Qiagen 1-(800) 426-8157

1. QIAquick PCR Purification Kit (250) 28106 $355.00

2. RNeasy Mini Kit (50) 74104 $ 188.00
VWR 1-(800)932-5000

1. Ultrapure formamide JT 4028-0 100 ml bottle 25.29

2. 1.5 ml Eppendorf brand flexitubes 20901-551 box of 500 $19.68
3. 0.2 Eppendorf brand PCR tubes 47730-598 box of 1000 $84.05
4. UltraGAP slides w/ bar Code(Corning) -33501-468 25 per pack $237.50 
MICROARRAYING

Post-Processing slides

1. Once slides are printed, crosslink DNA by UV to SuperAmine substrates.  Stratagene’s default setting reads 1200 (joules in the user window.  A reading of 1200 (joules actually means 1200 (joules x 100 or 120,000 (joules/cm2 or 120 millijoules/ cm2.   Alternatively, baking the printed slides for 80 minutes at 80(C in a drying oven without a vacuum has been used with good success. 

2. Rinse the printed slides at room temp two times in 0.1% SDS and two times in dH2O for 2 min each wash to remove unbound DNA

3. Denature the double-stranded DNA on the surface by immersing the substrates in boiling dH2O for 3 min

4. Plunge the substrates into ice cold 100% EtOH for 30 sec to fix the denatured DNA

5. Dry the processed slides by centrifugation for 1 min at 500 g in a traditional centrifuge (e.g Savant)  or centrifuge for 10 sec in a microarray high speed centrifuge  

TRIzol (Invitrogen)

1. CELL LYSIS-  Pellet cells by centrifugation.  Lyse cells in TRIzol Reagent by repetitive pipeting.  Use 1 ml of the reagent per 5-10 x 106 of animal, plant or yeast cells, or per 1 X 107 bacterial cells.  Washing cells before addition of TRIzol Reagent should be avoided as this increases the possibility of mRNA degradation.  Disruption of some yeast and bacterial cells may require the use of a homogenizer.

2. PHASE SEPARATION- Incubate the homogenized samples for 5 min at 15- 30(C to permit the complete dissociation of nucleoprotein complexes.  Add 0.2 ml of chloroform per 1 ml of TRIzol Reagent.  Cap sample tubes securely.  Shake tubes vigorously by hand for 15 seconds and incubate them at 15(C to 30(C for 2 –3 min.  Centrifuge the samples at no more than 12,000 x g for 15 min at 4(C.  following centrifugation, the mixture separates into a lower red, phenol-chloroform phase, an inter-phase, and a colorless upper aqueous phase.  RNA remains exclusively in the aqueous phase.  The volume of the aqueous phase is about 60% of the volume of TRIzol Reagent used for homogenization.  

NOTE: For samples in 1.5 ml Eppendorfs one can skip to RNeasy protocol step 2

making sure to conduct the “optional” DNase treatment in step 4.  If working 

with larger volumes continue on with RNA precipitation. 

3. RNA PRECIPITATION- Transfer the aqueous phase to a fresh tube, and save the organic phase if isolation of DNA or protein is desired.  Precipitate the RNA from the aqueous phase by mixing with isopropyl alcohol.  Use 0.5 ml of isopropyl alcohol per 1 ml of TRIzol Reagent used for the initial homogenization.  Incubate samples at 15 to 30(C for 10 min and centrifuge at no more that 12,000 x g for 10 min at 2 to 4(C.  The RNA precipitate, often invisible before centrifugation, forms a gel-like pellet on the side and bottom of the tube.

4. RNA WASH- Remove the supernatant.  Wash the RNA pellet once with 75% ethanol, adding at least 1 ml of 75% ethanol per 1 ml TRIzol Reagent used for the initial homogenization.  Mix the sample by vortexing and centrifuge at no more than 7,500 x g for 5 min at 2 to 8(C.  

5. REDISSOLVING THE RNA- At the end of the procedure, briefly dry the RNA pellet (air-dry or vacuum-dry for 5 to 10 min). DO NOT DRY THE RNA BY CENTRI-FUGATION UNDER VACUUM.  It is important not to let the RNA pellet dry completely as this will greatly decrease its solubility.  Partially dissolved RNA samples have an A260/280 ration < 1.6.  Dissolve RNA in RNase-free water or 0.5% SDS solution by passing the solution a few times through a pipette tip, and incubating for 10 min at 55 to 60(C (Avoid SDS when RNA will by used in subsequent enzymatic reactions).   RNA can also be redissolved in 100% formamide(deionized) and stored at -70(C

QC spec and gel

1. Run 1 (l RNA + 1 (l ambion RNA dye on 1% gel at 70 volts

2. Spec 1(l RNA with Nanodrop Spec

DNA-free (Ambion)

1. Add in a tube:

0.1 x total volume of 10 X Dnase I buffer (10(l for a 100(l reaction)

1-2(l DNase Enzyme (depending on amount of DNA contamination) 

__(l RNA sample

__(l of H2O to bring to 100(l total volume

2. Mix gently and incubate at 37(C for 20-30 min.  

3. Add 1 (l of 0.5M EDTA pH 8.0, incubate at RT 1 min, then incubate at 65(C for 10 min

 Rneasy (Qiagen)

1. Adjust sample to a volume of 100(l with Rnase free water.  Add 350 (l Buffer RLT, and mix thoroughly.

NOTE:  ensure that (-ME is adder to Buffer RLT before use

2. Add 250 (l ethanol (96-100%) to the diluted RNA and mix thoroughly by pipetting.  Do not centrifuge.  Continue immediately with step 3.

3. Apply the sample (700(l) to an RNeasy mini column placed in a 2 ml collection tube (supplies) Close the tube gently, and centrifuge for 15 s at 12,000 rpm, and discard flow through.  If sample has already been DNase treated skip step 4.  

4. (Optioanl DNase treatment) QIAGEN offers the RNase-free DNase set (cat no. 79254) for convenient on column DNase digestion during RNA purification.  Generally, DNase digestion is not required since the RNeasy silica membrane technology efficiently removes most of the DNA without DNase treatment.  However further DNA removal may be necessary for certain RNA application that are sensitive to very small amounts of DNA

a) Pipet 350 (l buffer RW1 into the RNeasy mini column, and centrifuge for 15 sec at >10,000 rpm to wash.  Discard flow through.

b) In a new tube add 10 (l DNase I stock solution to 70(l buffer RDD.  Mix by gently inverting the tube. Buffer RDD is supplied with the RNase free DNase set.

NOTE:  DNaseI is especially sensitive to physical denaturation.  Mixing should only by carried out by gently inverting the tube. Do not vortex.

c) Pipet the DNase I incubation mix (80(l) directly onto the RNeasy silica-gel membrane, and place at RT (20-30(C) for 15 min. Digestion will be imcomplete if part of the mix sticks to the walls of the O-ring of the column.

d) Pipet 350 (l buffer RW1 into the RNeasy mini column, and centrifuge for 15 sec at > 8000 x g.  Discard the flow through.

5. Transfer the RNeasy column into a new 2 ml collection tube.  Pipette 500 (l Buffer RPE onto the RNeasy column.  Close the tube gently, and centrifuge for 15 s at 12,000 rpm to wash the column.  Discard the flow through.

NOTE:  Buffer RPE is supplied as a concentrate.  Ensure that ethanol is added to 

Buffer RPE before use

6. Add another 500(l Buffer RPE to the RNeasy column.  Close tube gently, and centrifuge at 12,000 rpm for 2 min.  

7. (OPTIONAL) Place the RNeasy column in a new 2 ml collection tube and discard the old collection tube with the flow through.  Centrifuge in a microcentrifuge at full speed for 1 min.

8. To elute, transfer the RNeasy column to a new 1.5 ml eppendorf tube.  Pipet 30-50 (l Rnase free water directly onto the RNeasy silica-gel membrane.  Close the tube gently, and centrifuge for 1 min at 12,000 rpm to elute.

9. If the expected yield is low repeat the elution step as described above (step 7) with the same flow through.  

QC spec and gel

1. Run 1 (l RNA + 1 (l ambion RNA dye on 1% gel at 70 volts

2. Spec 1(l RNA with Nanodrop Spec

Probe Labeling with Cy3 or Cy5 Nucleotide (limit light exposure and # of samples)
1. Add the following

Total RNA


10 (g   __(l  [      (g/ul]


Random Primers

10 (g (Invitrogen 3.0 (g/(l  use 3.3 (l)


Internal Standards
10-3 to 10-6 (w/w)

Nuclease free H20

___(l (to bring final volume to 16.5 (l)

2. Incubate at 70(C for 10 min

3. Transfer to ice quickly and incubate till reactions are cool

4. Add the following to each tube

5 X buffer


6 (l

    10mm dA/G/C NTP’s 0.5 mM dTTP
0.1 M DTT


3 (l


     10ul each dA/G/C/NTP

10mm dA/G/C NTP’s



  

from 100 mM

0.5 mM dTTP

1.5 (l


     0.5(l dTTP [100mM]

Rnase Inhibitor

1 (l (Ambion)
     69.5(l H20

1 mM cy dUTP

1 (l

5. Incubate at RT for 10 min

6. Add 1ul of Reverse transcriptase and incubate at 42(C for 2 hr

7. Incubate at 98(C for 2 min

8. Quickly transfer to ice to chill

9. Add 2.5 ul of 1 N NaOH and incubate at 37(C for 10 min

10. Add 2.5 (l of 1 N HCL to neutralize the above reaction

11. Add 5 (l of Tris-HCL pH 7.0

Purify Probe (limit light exposure)
NEEDED: QIA quick PCR kit

NOTE: overlong spins can dry sample onto membrane.  When Flour tagged nucleic acids are concentrated onto a filter in this fashion, they are hard to remove. 

Using QIAquick PCR purification kit complete the following steps: 

1. Add 500 (l PB buffer to probe and mix.  Add mixture to top of spin column

2. Centrifuge 12,000 rpm in table top centrifuge for 30 sec

3. Add 500 (l of PE buffer and centrifuge 12,000 rpm in table top centrifuge for 30 seconds

4. Add 500 (l of PE buffer and centrifuge 12,000 rpm in table top centrifuge for 45 seconds 

5. Add 50 (l of 10 mM Tris-HCL pH 8.5 (EB) to column and incubate in dark for 2 min

6. Centrifuge at 12,000 rpm in table top centrifuge for 1 min

Concentrate probe (limit light exposure) 

NOTE: make sure speed vac is available 
1. Put tubes in “OLD” Speed vac

2. Turn on centrifuge, pump, and turn valve to close the vacuum system !!  Make sure the vacuum is pulling.  Gauge should read 20!!

3. Speedvac at 43(C ( Medium heat) for up to 2 hours (50 (l if ~ 1.5 hr)

4. When samples are dry open valve, switch off centrifuge, and check samples.  If dry turn off pump.

5. For new speed vac dry at 45((this is the lowest temp possible) for 45 min then check samples. Use manual operation (ie set time limit-that way if you forget samples they will not over-dry.  

Hybridization (limit light exposure)

NEEDS: Heat water bath to desired temp, Cover slips (rinsed and dried22 x 40I), Labeled probe dried down , Microarray, Hybe chambers with closures,HYBE SOLN: 50% formamide, 8.6% H2O, 0.001M DTT,  3.33x SSC, 0.8 (g/(l Herring sperm DNA, 0.33% SDS

NOTE:  Due to the nature of the lifter slips the volume needed to cover samples will fluctuate therefore one must prepare over the amount needed  
1. For a  24 x 40 mm slide mix the following (() and use to resuspend the dried Cy3 and Cy5 probe for the slide:

    (()
20.0 (l formamide  \

 4.0 (l 0.01 M DTT    > this can be made into a master mix and dispensed

 3.5 (l H2O 
          /

2. Add the following (() to the resuspended probe 

   (()
6.7 (l of 20 x SSC                            \can be made into a master mix and dispensed


3.2 (l Herring sperm DNA [10(g/ul] / 

3. Add 2.6 (l 5% SDS  to each tube so that ppt does not occur

4. Incubate 95(C for 2 min

5. Centrifuge down condensation and hold  at RT or 50(C (DO NOT PLACE ON ICE-will ppt out the SDS) 

6. Add 15 (l of 3 X SSC into the hydration wells on either side of the hybe chamber.

7. Pipet 30-40 (l of probe/hybe soln mix onto coverslip or slide avoiding bubbles 

8. Put slide array side down on coverslip carefully to avoid any bubbles and let moisture wick under the surface of the coverslip

9. Place slide into hybe chamber, close chamber making sure seal is formed along O-ring

10. Incubate in a _50_(C water bath for _O/N_hrs

** Make sure scan array had been warmed up at least 15 min ***

Washes (limit light exposure)
1. 1 X SSC, 0.2% SDS 5 min shaking at RT  (this transfer should be level) 

2. 0.1 X SSC, 0.2% SDS 5 min shaking at RT

3. 0.1 X SSC  30 sec shaking at RT

4. (Optional) Milli-Q water 3 “dips” 0 seconds each to remove any excess salts

5. Dry slides

6. Store slides in dark until scanning (best to scan immediately)

Scanning (Rm 175)

Place slide in batch loader, with the array pointing into the machine, and array facing up.  Align all slides with the tool, and insert batch loader.  Set up scan options (ie batch or single slide laser and PMT power).  One can also do a initial test with the geo slide.  Good points of reference are 3.5 or 3.6 and 55.905  you want the intensity to be between 50 and 75%.  Usually a good starting ground is cy 3 80 and cy 5 65-75.   Use a quick scan initially and then change resolution to 10 (m, and do a full scan.   

. 

