GeneChip 3  IVT Express Target Protocol
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Rev. 1
Protocol performed using the GeneChip 3’ IVT Express Kit (Affymetrix 901228/901229)
Dilution of Poly-A Controls – Based on 100ng Starting RNA
Poly A controls and dilution buffer are provided in box 2 (-20ºC) of kit as a concentrated stock of 4 different mixed transcripts at staggered concentrations.  
1. Add 2ul of Poly-A control Stock to 38ul Poly-a dilution buffer to make the First Dilution
(1:20 dilution). Mix well and microcentrifuge.

2. Add 2ul of First Dilution to 98ul Poly-A dilution buffer to make Second Dilution (1:50 dilution).

Mix well and microcentrifuge.

3. Add 2ul of Second Dilution to 98ul Poly-A dilution buffer to make Third Dilution (1:50 dilution).
Mix well and microcentrifuge.
4.  Add 2ul of Third Dilution to 18ul Poly-A dilution buffer to make a Fourth Dilution (1:10 dilution).
SERIAL DILUTIONS

First

Second

Third

Fourth
                                          1:20
         1:50
        1:50
        1:10
Total RNA 
_


Serial Dilutions



_    Volume of 4th
Input 

1st Dilution
     2nd Dilution           3rd Dilution           4th Dilution     dilution used 

50ng

     1:20

1:50

      1:50

 1:20

   2ul

100ng

     1:20

1:50

      1:50

 1:10

   2ul
250ng

     1:20

1:50

      1:50

 1:4

   2ul

500ng

     1:20

1:50

      1:50

 1:2

   2ul

NOTE:  Poly-A Controls must be diluted to reflect the starting RNA concentration. 
Note: The first dilution (1:20) can be stored at -20ºC for up to six weeks and freeze-thawed up to 8x.
1ST Strand Reverse Transcription
Components for RT stored in Box 2  (-20ºC)

1. Assemble the Total RNA/Poly-A RNA Control Mixture in labeled 0.2ml strip tubes or plate on ice. 

Total RNA/Poly-A RNA Control Mixture

Total RNA (50-500ng)

variable

4th Dilution Poly-A controls

    2ul

Nuclease-free H2O 


variable


       Total Volume        5ul
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1. Assemble First Strand  Master Mix on ice as follows for a single reaction (adjust as needed):

       Include 5% overage. 
First-Strand Master Mix
First-Strand Buffer Mix

4ul
First-Strand Enzyme Mix

1ul



   Total Volume 
5ul

2. Vortex briefly , centrifuge place on ice.

3. Aliquot 5ul  of First Strand Master Mix into the labeled 0.2ml strip tubes or plate containing total RNA and Control RNA on ice.
4. Mix well by pipetting. Centrifuge briefly. 

5. Incubate using the following cycler profile:
1ST*RT

42ºC

2 hr

4ºC

hold

End

6.  Place samples on ice.
2ND Strand Synthesis

Components for RT stored in Box 2  (-20ºC)

1.  Assemble Second-Strand  Master Mix on ice as follows for a single reaction (adjust as needed):

     Include 5% overage. 

Second-Strand Master Mix

Nuclease-Free H2O


13ul

Second-Strand Buffer Mix
  
  5ul

Second-Strand Enzyme Mix

  2ul


Total Volume

20ul

2. Transfer 20ul of Second-Strand Master Mix to each first strand reaction for a total of 30ul. Mix by 

pipetting, centrifuge if needed.

3. Incubate using the following cycler profile with a heated lid: 
2ND*RT

Note: Equilibrate block to 16ºC before adding samples.
16ºC

1 hr

65ºC

10 min.

4ºC

hold

End
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4. Centrifuge briefly to collect any condensate.  Place on ice and immediately proceed to IVT.
Note: Samples can be stored  overnight at -20ºC if needed. 

In Vitro Transcription of aRNA

Components for IVT stored in Box 2  (-20ºC)

1. Assemble the IVT Master Mix at RTº for a single reaction in order as follows:

      Include 5% overage.  

IVT Master Mix
IVT Biotin Label

  4ul

IVT Labeling Buffer

20ul
IVT Enzyme Mix

  6ul

   Total Volume
30ul

2. Transfer 30ul of IVT Master Mix to each double-stranded cDNA sample. Mix well and centrifuge 

briefly.

3. Incubate using the following applicable cycler profile with a heated lid:

IVT-16HR  -  For starting RNA 50ng-250ng   

40ºC

16 hr

4ºC

hold

End

IVT-4HR  -  For starting RNA 100ng-500ng  

40ºC

4 hr

4ºC

hold

End

4. Place aRNA on ice and proceed to purification.

Note: The aRNA can be stored at -20ºC overnight if needed.

aRNA Purification
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Components for purification are stored in Box 1  (4ºC)

NOTE: Add ethanol to aRNA Wash Solution Concentrate.
NOTE: Preheat aRNA Elution Solution to 50ºC - 60ºC for at least 10 min. prior to use.




 Transfer 50ul buffer per sample to 1.5ml tube and transfer to heating block.

1. Prepare the aRNA Binding Mix at RTº as follows for a single reaction:

Note: Prepare only the amount needed plus a 10% excess.

aRNA Binding Mix

RNA Binding Beads*

10ul

*Vortex beads to fully resuspend before use.

aRNA Binding Buffer Conc.
50ul

    Total Volume
60ul
2. Add 60ul of aRNA Binding Mix to each sample.

3. Transfer each sample to a U-bottom plate.

4. Mix by pipetting several times.

5. Add 120ul of  RTº 100% ETOH to each sample for aRNA binding.

6. Mix by pipetting several times.

7. Transfer plate to the Boekel Jitterbug shaker and gently shake plate on speed setting #1 for ≥2 min. to allow binding of the aRNA.

8. Transfer plate to the magnetic plate stand and capture beads for 5 min.

Note: When capture is complete the solution should be transparent and beads will have 

          formed a pellet.
9. Carefully aspirate and discard the supernatant without disturbing bead pellet.

10. Remove plate from the magnetic stand.

11. Add 100ul of aRNA Wash Solution to each sample.

12. Transfer plate to the Jitterbug and shake for 1 min at the moderate speed setting #4.

13. Transfer plate to magnetic stand and capture beads for 5 min.

14. Carefully aspirate and discard the supernatant without disturbing the bead pellet.

15. Remove the plate from the magnetic stand.

16. Add 100ul aRNA Wash Solution to each sample and repeat washing step.

17. After aspirating wash solution transfer plate to Jitterbug and vigorously shake plate for 1 min at setting #7 to dry residual ETOH from pellet.

18. Elute the aRNA by adding 50ul preheated (50ºC - 60ºC) aRNA Elution Solution to each sample.

19. Transfer plate to Jitterbug and vigorously shake plate for 3 min. on setting #7.

Note: Check beads for complete suspension. Continue shaking until beads are suspended 

          if necessary.

20. Transfer plate to magnetic stand and capture the beads for 5 min.

21. Transfer supernatant containing aRNA to a labeled 0.2ul PCR tube on ice. 

Note: Purified aRNA can be stored at -20ºC for a year.
Quantitation
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1. Determine the yield of aRNA spectrophotometrically using Eppendorf Biophotometer or Nanodrop.

2. Transfer a 2ul aliquot of each assayed sample to a labeled 1.5ml tube.

3. Dilute aRNA to 0.5 ug/ul for use in a Agilent Bioanalyzer quality control run. 

4. Store aliquots on ice until Fragmentation aliquots have been collected.

Fragmentation

Components for purification are stored in Box 1  (4ºC)
1. Assemble the aRNA Fragmentation Reaction in a 0.2ml tube using the following table based on array format:

Component



49/64 Format

100 Format

169/400 Format 
aRNA




15ug (up to 32ul)
12ug (up to 23.6ul)
7.5ug (up to 16ul)

5x Array Fragmentation buffer
8ul


6.4ul


4ul

Nuclease-free water


variable

variable

variable           
_
Total Volume



40ul


30ul


20ul

2. Incubate using the following applicable cycler profile with a heated lid:

IVT-FRAG

94ºC

35 min.
4ºC

hold

End
3. Transfer reactions to ice after incubation

4. Transfer a 2.5ul aliquot of fragmented aRNA (faRNA) to a labeled 1.5ml tube.

5. Pair each faRNA with the appropriate aRNA control aliquot and run on a Agilent Bioanalyzer using the RNA6000 NanoChip protocol.

Note: If faRNA is not used to hybridize immediately, it can be stored at -20ºC overnight 

          or at -70ºC for long term storage.
Hybridization
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Control Oligo. B2 and 20x Eukaryotic Hyb. Controls are contained in Box 2 (-20ºC).


Performed using the GeneChip Hybridization, Wash and Stain Kit (900720)


NOTE: Eukaryotic Hybridization Controls must be denatured at 65ºC for 5 min. before 

 aliquoting.

NOTE: Pre-warm arrays to RTº to avoid cracking of rubber septa. Enter 

             sample/GeneChip information into Command Console software.

1. Assemble the hybridization cocktail for the appropriate GeneChip format as follows in 1.5ml tube:




49 (Standard)

100 format

169 (M
ini)
     Final

Component


  /64 format

    (Midi)

400 (Micro)
     Dilution
faRNA



33.3ul (12.5ug)
26.7ul (10ug)

13.3ul (5ug)
     0.05 ug/ul

Control Oligo B2 (3nM)
4.2ul


3.3ul


1.7ul

     50pM

20x Hyb Controls

12.5ul


10ul


5ul
      1.5, 5, 25, 100 pM 

(bioB,bioC,bioD,cre)









repectively

2x Hybridization Mix

125ul


100ul


50ul

         1x 

DMSO



25ul


20ul


10ul

        10%

Nuclease-free H2O

50ul


40ul


20ul


          _
Total Volume


250ul


200ul


100ul

2. Denature the Hybridization Cocktails at 99ºC for 5 min. in a heat block.

3. While denaturing, fill each array with Pre-Hybridization Mix according to the following format table:
Array Format



Fill Volume
49 Format (Standard)



    200ul

64 Format




    200ul
100 Format (Midi)



    130ul

169 Format (Mini)



      80ul

400 Format (Micro)



      80ul

4. Incubate the array with Pre-Hyb Mix at 45ºC for 10 min. with 60 rpm rotation.

5. Transfer the denatured Hybridization cocktail to the 45ºC hybridization oven for 5 min.
6. Centrifuge the Hybridization cocktail at maximum speed for 5 min. to pellet insoluables.
7. Remove arrays from oven and exchange Pre-Hyb mix with Hybridization Cocktail using the appropriate volume.
8. Place arrays into hybridization oven and incubate at 45ºC at 60rpm for 16 hours. 
Wash, Stain and Scan Protocol
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Performed using the GeneChip Hybridization, Wash and Stain Kit (900720)

Preparing the Fluidics station
1. Install fresh Deionized water, Wash buffer A and Wash Buffer B in the correct position of the required number of fluidics station 450s.

2. Initiate the Affymetrix GeneChip Command Console (AGCC) launcher from the workstation desktop.

3. Initiate the Fluidics Control Software from the AGCC Launcher

4. Initiate the prime function (Prime_450) for each FS450 required to complete the run. 
Prepare Stain Reagents
1.  Remove Stain Cocktail 1, Stain Cocktail 2, and Array Holding Buffer from the Stain

     Module, Box 1.
2. Gently tap the bottles to mix well.

3. Aliquot the following reagents for each chip to be processed:

A. 600 μL of Stain Cocktail 1 into a 1.5 mL amber microcentrifuge vial.

B. 600 μL of Stain Cocktail 2 into a 1.5 mL (clear) microcentrifuge vial.

C. 800 μL of Array Holding Buffer into a 1.5 mL (clear) microcentrifuge vial.

4. Spin down all vials to remove the presence of any air bubbles.


Note: The 600ul of Stain Cocktail 1 will be used for the first and third stains.
5. After 16 hours of hybridization remove arrays and remove hyb. cocktail to the original tube and store at -80ºC.

6. Refill probe array with Wash A buffer as indicated by the array format.

Array


Fill

Format
        Volume 
49 (Standard)

250ul

64 format

250ul

100 (Midi)

160ul

169 (Mini)

100ul
400 (Micro)

100ul
NOTE: If necessary the probe arrays can be stored at 4ºC for up to 3 hours proceeding the 

 washing and staining fluidics procedure.

Initiating the Fluidics Profile
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1. Select the appropriate sample name for each module. Verify that the correct array type is displayed.

2. In the “Select Protocol” section of the module control panel, select the following options to load the appropriate fluidics script: 

a. Compatible
b. GeneChip IVT Labeling Kit (select for both 3’ IVT labeling kit and 3’ Express IVT 
                                                         labeling kit).
c. GeneChip HWS Kit (This must be selected if the Hybridization, Wash and Stain kit is used)
NOTE: If self-made hybridization, wash and stain buffers are used DO NOT select the 
GeneChip HWS kit option. This will result in the appropriate fluidics script being displayed for the array type selected.         
Fluidics Scripts Guide
GeneChip 3’ IVT Express Kit or GeneChip 3’ IVT Labeling kit
Array Format


Hybridization Wash and Stain kit

      Self-Made Buffers
        49


                 FS450_0001


    EukGE-WS2v5_450

        64



     FS450_0001


    EukGE-WS2v5_450

       100



     FS450_0002


    Midi_euk2v3_450
       169



     FS450_0006


    Mini_euk2v3_450

       400








    Micro_1v1_450
3. Install the arrays in the correct modules. 

4. Load Stain cocktails and initiate fluidics profile run. 

5. When fluidics is complete remove arrays and check for bubbles. . If bubbles are present return array to module and engage.  Array will be refilled with Array Holding Buffer. 
NOTE: If after the second attempt to refill bubbles are still present, remove them 

  manually with pipet. Excess refills can cause loss of signal intensity.

6. Engage wash blocks so that modules can prime. Follow prompts on fluidics monitors.

7. If all arrays are complete with fluidics, perform the fluidics shutdown protocol using Shutdown_450
8.   Power down units when shutdown is complete. 
Scanning

NOTE: Initiate scanner when the fluidics stations are initiated. If forgotten Allow the scanner to 

  warm a minimum of 15 min prior to initiating a scan.
1. Clean array glass with water and a kim wipe. DO NOT use alcohol.

2. Install arrays into carousel of scanner starting with position 1 marked in red. Close scanner.

3. Select the start scan icon. Select the appropriate option concerning array temperature.

4. Initiate run using a single scan. Do not allow rescans.  
5. When scans are complete review for grid alignment and artifacts.
