Procedure for use of the 3DNA Array 350 Labeling Kit with Agilent Oligo Arrays

Due to the unique characteristics of Agilent oligo arrays, adjustments to the standard 3DNA labeling protocol have been made.  Currently, Genisphere only recommends use of the 3DNA Array 350 kit with Agilent oligo arrays. This procedure is designed as a supplement to the full Array 350 protocol.  Further optimizations may be required to achieve optimal results on specific Agilent arrays. The below procedure describes the use of glass coverslips for array hybridizations. If the Agilent hybridization chamber is required, please call Genisphere Technical Support at 877.888.3DNA to obtain the most recent recommendations. Use of Genisphere labeling kits may invalidate the Agilent warrantee.

Required Materials

· Agilent Oligo Array and 2X Hybridization Buffer

· Genisphere 3DNA Array 350 Labeling Kit 

· 1.0M NaOH/100mM EDTA

· 2M Tris-HCl, pH 7.5

· 24x60mm glass coverslips (Corning or equivalent)

· Hybridization Oven or Water Bath (set to 65°C)

· Wash Buffers:
Buffer 1: 6X SSC/0.005% Triton X-100 (prewarmed to 42oC)

Buffer 2: 2X SSC/0.0016% Triton X-100 (1:3 dilution of Buffer 1, prewarmed to 65oC and      room temperature)


Buffer 3: 0.2X SSC/0.00016% Triton X-100 (1:30 dilution of Buffer 1, room temperature) 

cDNA Synthesis:

1. In a 0.5mL “non-stick” microtube, prepare the RNA-RT primer mix: 

1-5(l total RNA (1-5(g total RNA)

1(l RT Primer (Vial 2, 1pmole/(l)

Add Nuclease Free Water (Vial 10) to a final volume of 6(l

2.  Mix the RNA-RT primer mix and microfuge briefly to collect contents in the bottom of the tube.

3.  Heat to 80°C for five minutes and immediately transfer to ice for 2-3 minutes.  Microfuge briefly to collect                                             

     contents in the bottom of the tube and return to ice.

4.  Prepare a Reaction Master Mix in a microtube on ice (see table below).  The Reaction Master Mix should be formulated to a final volume dependent on the number of cDNA syntheses set up simultaneously.  Each cDNA synthesis requires 4.5(l of Reaction Master Mix.  To reduce pipetting errors, the Reaction Master Mix should contain at least 9(l.  The table below reflects the use of SuperScript II (Invitrogen); however, any other equivalent reverse transcriptase may be used.

Number of cDNA syntheses
1
2
3
4
5
10

5X SuperScript II First Strand Buffer
4(l
6(l
8(l
10(l
12(l
22(l

0.1M DTT 
2(l
3(l
4(l
5(l
6(l
11(l

Superase-in RNase Inhibitor (Vial 4)
1(l
1.5(l
2(l
2.5(l
3(l
5.5(l

dNTP mix (Vial 3)
1(l
1.5(l
2(l
2.5(l
3(l
5.5(l

SuperScript II enzyme, 200 units
1(l
1.5(l
2(l
2.5(l
3(l
5.5(l

Reaction Master Mix Total Volume
9(l
13.5(l
18(l
22.5(l
27(l
49.5(l

5. Gently mix (do not vortex) and briefly microfuge the Reaction Master Mix.  Keep on ice until ready to use.

6. Add 4.5(l of the Reaction Master Mix from step 4 to the 6(l of RNA-RT primer mix from step 3 for a      volume of 10.5(l. 

6.  Gently mix (do not vortex) and incubate at 42°C for two hours.

7.  Stop the reaction by adding 1.0(l of 1.0M NaOH/100mM EDTA.

 8.  Incubate at 65°C for ten minutes to denature the DNA/RNA hybrids and degrade the RNA.

 9.  Neutralize the reaction with 1.2(l of 2M Tris-HCl, pH 7.5, for a final volume of 12.7(l cDNA.
cDNA Hybridization:

1. Thaw and resuspend 2X Agilent Hybridization Buffer by heating to 55°C for 10 minutes.  Mix by vortexing to ensure that the buffer is completely resuspended. Briefly spin to collect contents at the bottom of tube.  

2. Mix the cDNA hybridization components together:

 12.7(l
cDNA #1

 12.7(l
cDNA #2

   4.6(l
Nuclease-Free Water (Vial 10) 

 30 (l 
2X Agilent Hybridization Buffer

 60 (l 
Total Volume    This is your Hybridization Mix.

3. Gently vortex and briefly microfuge the Hybridization Mix.  Incubate the Hybridization Mix at 80(C for 10 minutes.  Allow mix to cool to hybridization temperature before loading.

4. Clean 24 x 60mm glass coverslips with a canister air duster to eliminate any dust or debris.
5. Warm slide on heat block for 2 sec. Load 60ul of the Hybridization Mix dropwise onto array. Gently put coverslip onto array by placing one edge on the array surface and slowly lowering the other edge, allowing contact with liquid. This method, if done properly, reduces the formation of air bubbles. 

6. Transfer array to a humidified hybridization chamber and incubate at 60-65°C overnight (approx. 16 hrs).

Array Washes:

1. Warm Wash Buffers (see below).

2. Remove coverslips by gently dipping the slide into Buffer 1 (6X SSC/0.005% Triton X-100) at 42°C.  Do not pull off the coverslip; the coverslip should float off by itself with gentle agitation.

3. Transfer the slide to a fresh solution of Buffer 1 (6X SSC, 0.005% Triton X-100 at 42°C). Incubate 10 minutes; agitate at 5-minute mark.

4. Transfer to Buffer 3 (0.2X SSC/0.00016% Triton X-100) at room temperature. Incubate 5 minutes.

5. Carry the immersed array to a large swinging-bucket benchtop centrifuge. Immediately transfer the array to a dry 50 mL centrifuge tube pre-loaded into the centrifuge, with the barcode label oriented down.  Centrifuge without the tube cap for 2 minutes at 1000 RPM to dry the slide.  Do not touch the microarray surface.

3DNA Hybridization:

1. Prepare the 3DNA Capture Reagents (Vial 1).  It is necessary to break up aggregates that may form as a result of the freezing process.  Protect the 3DNA Capture Reagents from light as much as possible.
a. Thaw the 3DNA Capture Reagent (Vial 1) in the dark at room temperature for 20 minutes.

b. Vortex at the maximum setting for 3-5 seconds and microfuge briefly.

c. Incubate in the dark at 50-55°C for 10 minutes.

d. Vortex at the maximum setting for 3-5 seconds and microfuge briefly.

2. Heat the 2X SDS-Based Hybridization Buffer (Vial 6) at 80°C for 10 minutes.  Vortex thoroughly and microfuge briefly.

3. Mix the 3DNA hybridization components together:

  30  (l
2X SDS-Based Hybridization buffer (Vial 6)

  2.5 (l 
3DNA Capture Reagent #1 (Vial 1, e.g. Cy3)      

  2.5 (l 
3DNA Capture Reagent #2 (Vial 1, e.g. Cy5)

  25  (l 
Nuclease-Free Water (Vial 10)

   60 (l 
Total Volume    This is your 3DNA Hybridization Mix.

4. Incubate the 3DNA Hybridization Mix at 80°C for 10 minutes.  Briefly microfuge.
5. Clean 24 x 60mm glass coverslips with a canister air duster to eliminate any dust or debris.

6. Load the 3DNA Hybridization Mix dropwise onto array. Gently put coverslip onto array by placing one edge on the array surface and slowly lowering the other edge, allowing contact with liquid. This method, if done properly, reduces the formation of air bubbles.

7. Transfer array to a humidified hybridization chamber and incubate at 65°C for 3-4 hours.

Array Washes:  


Important:  Refer to the appendix of the Array 350 protocol for recommendations on reducing the fading of fluorescent dyes.

1. Warm Wash Buffers (see below).

2. Remove coverslips by gently dipping the slide into Buffer 2 (2X SSC/0.0016% Triton X-100) at 65°C.  Do not pull off the coverslip; the coverslip should float off by itself with gentle agitation.

3. Transfer to a fresh solution of Buffer 2 (2X SSC/0.0016% Triton X-100) at 65°C. Incubate 10 minutes; agitate at 5-minute mark.

4. Transfer to a fresh solution of Buffer 2 (2X SSC/0.0016% Triton X-100) at room temperature. Incubate 5 minutes.

5. Transfer to Buffer 3 (0.2X SSC/0.00016% Triton X-100) at room temperature. Incubate 10 minutes.

6. Carry the immersed array to a large swinging-bucket benchtop centrifuge. Immediately transfer the array to a dry 50 mL centrifuge tube pre-loaded into the centrifuge, with the barcode label oriented down. Centrifuge without the tube cap for 2 minutes at 1000 RPM to dry the slide.  Do not touch the microarray surface.  Store array in a dark container. 

7. Proceed immediately to Signal Detection.
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