	Bauer Core Standard Protocol

	Title:  Setting up a Print on the OmniGrid

	Pages:  4
	Revision:  1.0
	Date:  8/13/03

	Author(s):  Claire Reardon
	Reviewers:  Christian Daly

	Contact:  claire@cgr.harvard.edu 
	Comment:  The OmniGrid is reserved for printing nucleic acid microarrays.  Please use another of the Bauer Core’s arrayers to print small molecule or protein arrays.


1. Purpose

This protocol provides instructions for setting up the OmniGrid for printing custom microarrays.  The protocol is designed as a reference and is not a substitute for training.  Users must complete a training session before using any of the Bauer Core’s arrayers.
2. Materials

Nucleic acid samples in 96 or 384 well plates resuspended in printing buffer

Coated slides
Micro Cleaning Solution (Telechem # MCS)

MilliQ or DI water

3. Instrumentation

OmniGrid 100 (GeneMachines)
Centrifuge with plate/slide adapter (e.g. Sorvall Legend RT model)
4. Reagent preparation

4.1.  1x Telechem Cleaning solution (50x dilution of Micro Cleaning solution):


Micro Cleaning Solution
20ml


MilliQ water


980ml





1L




5. Procedure

5.1 Startup

5.1.1.  Turn on the server arm using the switch on the black server arm control box.

5.1.2.  Turn on the arrayer using the switch on the large silver arrayer control box.

5.1.3.  Decide if you will need to use the humidifier or dehumidifier.

The optimal humidity for a print is 40-60% RH but 30-70% is acceptable.

If the relative humidity is below 30%, turn on the humidifier.
Set it to level 1 and the lowest level of humidity (one raindrop).

Fill the tank and check that the hose runs straight down to the tank.

If the RH is above 70%, turn on the dehumidifier and set it to 50%.

5.1.4.  Click the “Shortcut to Gridder” icon on the desktop to open the software.



Use the Administrator login, for which the password is “calibrate”.

5.2.  Writing or Editing Print Run Method 



If you already have a print method, skip to section 5.6.

5.2.1.  Click on “Build Methods” in the main menu.



To create a new method, click “Create Run Method” and name your method.

            
To edit an existing method, click “Edit Run method”.




Choose the method you want to edit from the drop down menu.


A multi-tab screen will pop up in which you can set all your run parameters.

5.2.2.  Sample plates:  



Choose your plate type and enter the number of plates in your run.


If your plate type is not already defined, see section 5.4.

5.2.3  Pin Configuration:



Choose the appropriate configuration of the pins in the printhead.


The pins should be loaded from the right side of the printhead.



(e.g. if 16 pins are used, put them in the right hand 16 holes).


5.2.4.  Origin Offset:  



Decide how far in from the edges of the slides to begin printing.


These values will vary depending on the shape of your array 


Y = 1000 and X = 7000 are commonly used settings

5.2.5.  Array Design:  



This section determines the shape of your array(s).


5.2.5.1.  “Dot Spacing” is the center to center distance between spots. 




This value should be around 200μ in both horizontally and vertically.


5.2.5.2.  “Number of Dots per Subarray” depends on the number of samples.



At a dot spacing of 200μ, the maximum is 22 dots in each direction.


5.2.5.3.  “Number of Dots per Sample” allows for adjacent sample replicates.


5.2.5.4.  “Array spacing” is the distance between arrays on a slide.



Usually, additional arrays are printed in the Horizontal direction.



10,000μ between arrays gives enough room to put down 2 coverslips.


5.2.5.5.  Choose the number of additional arrays.


5.2.5.6.  Check if these arrays are replicates or are of different samples.

5.2.6.  Dipping: 

This dictates the behavior of the pins in the plate and on the slides.

5.2.6.1.  Number of Dips = 1.

5.2.6.2.  Dip Time = 2500 ms.

5.2.6.3.  Redip After = 100 slides (at 100, the pins will never re-dip).

5.2.6.4.  Print Time =  0 ms (the pins will not dwell on the slide).

5.2.7.  Cleaning:


Choose a cleaning method from the drop down menu for each of 3 steps.

To create a new method see section 5.3.

You may choose a different method or number of washes for each step.

5.2.8.  Blotting:


If you want to use the blot pad, check the box at the top of the screen.

5.2.8.1.  “Number of blotting dots” will vary, but 10-15 is usually good.

5.2.8.2.  Set the spacing wider than in section 5.2.5.1.

5.2.8.3.  Contact Time = 0.

5.2.9.  Sample Sequence:


You may elect to print your samples in whatever order you like.

For most applications just highlight the whole plate and click Append.

5.2.10.  Save your run method, make it available to all users, and close the screen.
5.3.  Creating a New Cleaning Method


5.3.1.  Click on “Build Methods” in the main menu



To create a new method, click “Create Cleaning Procedure”.




Give your method a unique name.

      
To edit an existing method, click “Edit Cleaning Procedure”.




Choose the method you want to edit from the drop down menu.

5.3.2.  Add timed steps to your protocol by choosing from the options below:


“Wash #1” is a water bath that pumps clean water in and dirty water out.



To swish the head in this bath, click the box marked “shake”.


“Wash #2” is not currently set up (don’t choose this option!).


“Sonicate” washes the pins in a sonicating water bath.


“Dry” uses a vacuum dry station to dry the pins.


You may also add several steps into a “loop” that can then be repeated.

5.3.3.  We recommend a few brief wash and dry cycles followed by a long final dry.
5.4.  Creating a New Plate Type


5.4.1.  Click on “Administrate” in the main menu.

5.4.2.  Under “Sample Plate Type” choose “New” or “Edit Existing”.


To create a new plate type, choose “New” and give the plate a unique name.



To “Edit Existing”, choose the method to edit from the drop down menu.

5.4.3.  Click “Calibrate” and wait for the arrayer to home

5.4.4.  Place a plate in position 1 (yellow, automatic) or 3 (metal, manual).


When calibrating position 1, use the “Close” button to secure the plate.


5.4.5.  Move the printhead to place the pins in the wells of block 1. 



Block 1 is the top right corner of the plate.



Use the buttons to move the arrayer in the x, y, and z directions.




x moves the platter.




y moves the printhead from left to right.




z moves the printhead up and down.




Use the single arrow buttons for a small step, double arrows for large.


5.4.6.  When you have the pins in the desired position press “Save” once.

5.4.7.  Perform a test print (see section 5.6) to check the pin height.



If the test print seems blotchy, raise the height of the pins.
5.5.  Creating a New Plate Sequence


5.5.1.  Click on “Build Method” in the main menu



To create a new sequence, click “Create New Plate Sequence”.




Give your method a unique name.

      
To edit an existing sequence, click “Edit Plate Sequence”.




Choose the method you wish to edit from the drop down menu.

5.5.2.  Choose to add plates to the sequence from the towers or from the platter.


For manual loading, add plates to platter position 3 (the metal plate holder).




Use “append reload” to have the machine prompt you to place a new plate.


For automatic loading with the server arm, add plates from the towers.

5.5.3.  Save and close your method

5.6.  Test Print


5.6.1.  Load a clean, coated slide in any position on the platter.


Pull back GENTLY on the metal clip and push the slide in from the left side.


Push the slide towards the back of the arrayer.

5.6.2.  Load a plate filled with the correct volume of printing buffer into position.


To test for manual loading, place a plate in the metal plate holder (position 3).


To test for automatic loading, place a plate in the yellow holder (position 1).



Close the plate nest using the plate calibration screen as in section 5.4.4. 


5.6.3.  Fill the sonicator with milliQ or DI water so that it covers the cone of the pins.



Check the water level by clicking “sonicate” and add or remove water.

5.6.4.  Use lab tape to cover any holes in the dry station that will not be used.


Place the tape face up over the holes and use a second piece to stick it down.

5.6.5.  Click on “Test Print” in the main menu.

5.6.6.  Set the test print screen according the parameters used in your print method.

5.6.6.1.  “Sample Plate Type”:  choose your plate from the drop down menu.

5.6.6.2.  “Cleaning Procedure”:  choose your cleaning procedure.

5.6.6.3.  “Number of pins”:  16 or 32 pins (ask for help for other numbers).

5.6.6.4.  “Dip Time”:  2500 ms.

5.6.6.5.  “Print Time”:  0 ms


5.6.6.6.  “Slide Number”:  the position where you put down the slide



Slide 1 is at the back right; the arrayer snakes to slide 100 in the back left.

5.6.6.7.  “Sample Plate”:   choose the yellow automatic loader (position 1)



 or the metal manual loader (position 3).

5.6.6.8.  “Sample Block”:  block 1 is the back right corner.



The plate fills vertically to the last block in the front left corner.

5.6.6.9.  “Dot Spacing”:  Usually 200μ or greater.

5.6.6.10.  “Number of Dots per Pin”:  20 by 20 is a good test.

5.6.6.11.  “Origin Offset”:  this will vary (1000 and 7000 often works well).

5.6.7.  Hit start.

5.7  Print Run.

5.7.1.  Use the house nitrogen line to clean the platter of any dust.

5.7.2.  Sonicate the pins for 5 minutes in Telechem cleaning solution


5.7.3.  Wash out the sonicator and sonicate the pins in MilliQ water for 5 minutes.


5.7.4.  Wash out the sonicator and fill with fresh MilliQ water.

5.7.5.  Cover the unused holes in the dry station as described in section 5.6.4.

5.7.6.  Load your slides on the platter (see section 5.6.1 for instructions on loading).

5.7.7.  From the main menu, Click “Run Method” and choose your run.

5.7.8.  Double check your parameters in the method screens and then click “Run”.


you may print our your method using the button at the bottom of the screen.

5.7.9.  Set the print-specific parameters.


5.7.9.1.  Choose the starting and ending samples (the default is all samples).


5.7.9.2.  Choose the starting and ending slides (the default is 100 slides).


5.7.9.3.  Click “Choose Plate Sequence” and choose your sequence.


5.7.9.4.  Check “Delid” to have the arrayer remove the lids from your plates.

5.7.7.10.  Unplug the network cable (to prevent server arm communication problems).

5.7.7.11.  Spin down your plates briefly at 1000 rpm before use.


5.7.7.12.  Hit start 


Time remaining will be displayed after the first sample has been printed.

5.7.7.13.  After the run, remove your slides.



Number them and mark the array area(s) using a diamond tip pen.
