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1 Introduction
Important Note for the Use of additional Spotting Solutions and Oligonucleotides provided in the Nexterion® Slide E Evaluation Kit

This note describes the use of the three spotting solutions and the probe and target oligonucleotides provided within this Nexterion® Slide E Evaluation Kit. For a detailed description of Slide E processing including all blocking and washing steps, please refer to the current Slide E protocol.

2 Material provided with the Kit

	Items
	Description
	Storage at

	Probe-Oligonucleotide
	2 nmol Amine-modified oligonucleotide for spotting
	-20 °C

	Target-Oligonucleotide
	3 pmol Cy3-labeled oligonucleotide for hybridization
	-20 °C

	Nexterion( Slide E
	Epoxysilane-coated Slides
	+20 to 25 °C

	Nexterion( Spot
	Spotting Solution (2x concentrated)
	+20 to 25 °C

	Nexterion( Spot LE
	Low evaporation spotting solution and sarkosyl solution (1 x concentrated)
	+20 to 25 °C

	Nexterion( Block E
	Blocking Solution (4 x concentrated)
	+20 to 25 °C

	Nexterion( Hyb
	Hybridization Solution (ready-to-use)
	+20 to 25 °C


3 Spotting solutions

Spot size and spot morphology is influenced by a number of parameters, among them are 

- Environmental conditions like relative humidity and temperature

- Spotter/spotter settings and pins (material, diameter etc.)

- Slide surface

- Spotting solution

- Quality and concentration of probe DNA

To reduce the variability of spot size and spot morphology, it is important to carefully control and optimize the spotting process. To assist in the optimization process, two different spotting solutions are provided within this kit. Basically one low evaporation buffers and one fast evaporation buffers are supplied, whereas the main difference between these buffers is beside the evaporation feature the reaction kinetic. LEB need longer incubation times, but are excellently suited for longer print runs. If spot size is too small please add detergent to either of the buffer which is supplied with this Kit as well. You will find correlation about detergent concentration and spot size in the LEB instruction that is attached at the end of this document. 

· Nexterion( Spot is a phosphate-based buffer that does not contain any detergents.  

· Nexterion( Spot LE is the buffer of choice for long print runs. (please see LEB instructions)

When evaluating Slide E, all spotting solutions should be tested to allow the rapid determination of the most suitable spotting solution. The spotting solutions Nexterion( Spot is 2x concentrated and can be diluted by adding an equal volume of diH2O before dissolving the probe DNA (oligonucleotides or PCR products) for spotting. Alternatively, the probe DNA can be first dissolved in diH2O to get a 2 x concentrated stock solution. Aliquots of this stock solution can then be combined with equal volumes of the respective 2x concentrated spotting solutions. 

4 Probe-oligonucleotides for spotting

The  recommended final concentration of probe-oligonucleotide is between 10 and 20 µM. Preparation of a 20 µM probe-oligonucleotide solution:

1. Dissolve the probe-oligonucleotides provided with the Kit in 50 µl of diH2O to get a final concentration of 40 µM. As oligonucleotides may not dissolve readily in diH2O,  ensure the samples are thoroughly mixed. For long-term storage, oligonucleotides should be stored dry at -20 °C.

2. Prepare three fresh tubes and add 10 µl of the oligonucleotide stock solution to each tube.

3. Add 10 µl of the respective 2 x spotting solutions provided with the Kit (Nexterion( Spot, Nexterion( Spot mod. and Nexterion( Spot LE) and vortex. The final concentration of probe-oligonucleotides for spotting is 20 µM. The probes are now ready for printing.

4. If you find Nexterion® Spot HD most useful for your application please immobilize your probes at up to 55 % rel. humidity for 6 h - 24 h at 40 - 50 °C until spots are dry. 
5. For details of printing and immobilization see Nexterion® Slide E protocol.
5 Target-oligonucleotides for hybridization

The amount of target-oligonucleotide provided (3 pmol) is intended to be used for the hybridization of 3 slides with 100 µl hybridization solution per slide containing 10 nM labelled target-oligonucleotide. If more hybridization solution has to be prepared, the target can be diluted further using Nexterion( Hyb to get a final concentration of target-oligonucleotide as low as 1 nM. This concentration will also yield signal intensities sufficiently high enough for analysis.

Preparation of a 10 nM target-oligonucleotide solution: 

1. Re-suspend the Cy3-labeled target-oligonucleotide in 300 µl Nexterion® Hyb. This yields a final concentration of 10 nM. This solution can be used directly for hybridization.

2. Incubate the suspended target by heating at 95 °C for 3 min in a water-filled well of a heat block, perform a quick spin in a microcentrifuge, then pipette the appropriate volume onto the array surface of a blocked slide under the coverslip or inside a hybridization station.

6 Hybridization

Incubate the slides at 42 °C for 1 hour.

For further details of processing slides see the Nexterion® Slide E protocol.

7 Benefits of using the low evaporation buffer (LEB) 
1. The low rate evaporation of the LEB print buffer maintains a constant oligo concen​tration in the source plates even during a long print run. 

2. The need to refill the probe source plates with additional printing buffer is minimized or eliminated.

3. By virtually eliminating evaporation of the probe sample on the printing pins; the LEB allows a more efficient use of the probe material. Typically twice as many spots may be printed with LEB as compared to phosphate based buffers.

4. Spot size can be precisely adjusted to the requirements of the user by adding varying concentrations of the sarkosyl detergent provided in the kit.

8 Issues to consider when using the LEB 

6. The LEB has been optimized for printing DNA arrays on epoxysilane slides (Nexterion® Slide E).

7. Do not use a pitch (spot to spot spacing) smaller than 140 -180 µm, otherwise spot merging may become a problem.
8. Due to the reduced rate of evaporation, a larger number of pre-spots will be needed compared to print runs using standard phosphate based buffers.
9. After the completed print run, the slides must be incubated in a humidity chamber to ensure optimal spot morphology.  Note: The spots scanned immediately after printing may not show good morphology, but should do so after the humidity step.
9 Recommended experimental procedure

1. Types of test probes

The use of a labelled oligo is recommended for the test print runs to monitor the print performance precisely. Using labelled oligos eliminates the additional variability introduced during the microarray processing steps.

2. Adjustment of spot size and number of pre-spots:

Dissolve the labelled oligo in aliquots of the LEB, and add varying volumes of detergent (1 % sarkosyl) to produce a range of solutions containing 0 to 0.015% detergent (see fig. 1). For the first print run use at least 250µm distance between the spots (pitch). Print 1000 – 1500 spots per source visit. 

3. Scanning of printed slides

We recommend scanning at the following two stages during the evaluation process: 

Scan the slide directly after printing and then again after incubation in the humidity chamber.

	Scanning step
	Reason

	After printing
	Check print quality

	After humidity chamber
	Check spot morphology and the necessity of using the humidity chamber step.


Analyze the spot diameter of each spot to determine the number of pre-spots needed before the spot sizes are consistent (see fig. 2).

Note: Dwell time, hydrophobicity of the surface, oligo concentration, temperature and humidity are additional parameters that affect spot size.

Compare the spot size of the different detergent concentration and select the one that is most appropriate. If the selection is out of the range, start another test run with a reduced or increased detergent concentration.

Determining optimal pitch

Define in a second print run the optimal pitch, if there is a requirement to reduce the spot to spot distance. Print a sufficient number of spots (at least 1000) at varying pitches ranging from 140 to 250 µm and select the best LEB / detergent concentration. 

10 Preparation of a humidity chamber

Prepare a suitable air tight container (such as an acryl-glass container, plastic food container, or glass dessicator) by adding a tray to hold the slides and underneath this, a large Petri dish. Fill the Petri dish with steaming hot water 30 min prior to use. After 30 min the air will be saturated with water and have cooled to room temperature. The humid chamber is now ready for use. A new chamber must be prepared in advance for each batch of slides.

An alternative option is to place a Petri dish containing saturated NaCl solution (with lots of undissolved NaCl) in a suitable sealable container. After achieving equilibration (which will take several hours), the relative humidity will be 75 % at 20 °C. This method works well and has the advantage of only needed to be prepared once. Slides may be incubated from 2 hours to over night.

11 Troubleshooting

Non uniform spots: Ensure that you have put the E slides in a humidity chamber after printing, as it is indicated in the protocol.

20µM 70mer oligo labelled with Cy5 printed on slide E
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scanned directly after printing
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the same slide scanned after incubation in the humidity chamber

Merging spots: Ensure that the adjusted pitch is not too small. Eventually increase the pitch to avoid this phenotype.

pitch 150                                                            pitch 120

20 µM 70mer oligo labelled with Cy3 printed with SMP 3 pins (75 µm pin diameter) on Slide E at 50 % rel. humidity
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12    Important information about patents

Using arrays based on SCHOTT Nexterion® products for dual color analysis on a single array in which at least two different samples are labeled with at least two different labels may require a license under one of the following patents: U.S. patent nos. 5,770,358 or 5,800,992 or 6,225,625 and U.S. patent no. 5,830,645. Manufacturing and use of probe arrays may require a license under the following patents: U.S. patent no. 6,040,138 or 5,445,934 or 5,744,305 and under the following patents owned by Oxford Gene Technology Ltd. (“OGT“): European patent no. EP 0,373,203, U.S. patent nos. 5,700,637 and 6,054,270 and Japanese patent nos. 3393528 and 3386391 ("The OGT patents"). Other patents may apply. The purchase of SCHOTT Nexterion( products does not convey any license under any of the OGT patents or any of the other patents referred to. For all applications SCHOTT North America Inc. and SCHOTT Technical Glass Solutions GmbH make no representation or warranty that the practice of its technology and products or any improvement will not infringe or violate any domestic or foreign patent of any third party. Before making or using any oligonucleotide arrays you should contact OGT to discuss a licence. To inquire about licensing under the OGT patents, please contact OGT at licensing@ogt.co.uk.

a. Figures

These results were produced on Genetix Qarray mini using Telechem SMP3 (75 micron diameter) split pins printing labeled oligo onto Nexterion® Slide E. Printing was carried out 20 °C and 50 % rel. humidity.  
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Fig. 1

These results were produced on Genetix Qarray mini using Telechem SMP3 (75 micron diameter) split pins printing labeled oligo onto Nexterion Slide E. Printing was carried out 20 °C and 50 % rel. humidity.  
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Fig. 2
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