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Bio 319-Fall 2006





Oct. 4, 2006

Lab 7-Sequencing of Dog Olfactory Receptor Gene PCR Products using the Dideoxy (Sanger) Method

Overview:


This week, we will use the new Williams College DNA sequencer, obtained by Jason Wilder as the result of a successful NSF grant application, to sequence our dog OR gene PCR products.  The first step in this procedure is to synthesize a strand of DNA, incorporating chain-terminating dideoxy nucleotides that are fluorescently labeled.  This labeling reaction, carried out as a PCR, requires a template (your pure PCR product from last week) and a primer (one of the two primers you used to amplify the gene), as well as a Quick-Start Mix that contains dNTP’s, a small portion of dideoxyNTP’s, and a taq polymerase.  The reaction is terminated by adding a Stop solution which contains EDTA to inhibit the polymerase, as well as the salt sodium acetate to help precipitate the DNA and glycogen as a carrier to help create a visible pellet.  The labeled strands of DNA are precipitated with cold ethanol (DNA is insoluble in ethanol/high salt) and the DNA pellets are washed with ice-cold 70% ethanol to remove the salt.  These steps are all performed in 96-well plates.  Since all of our samples will be in the same little plate (in individual wells) and since these steps are very time consuming, Norm and I will do them for you.  


In lab, we will start by preparing the sequencer (page 5) and proceed through the rest of steps required to set up the machine to run overnight.  Tomorrow, we will retrieve our data and analyze the results.

General Procedures for Operating the CEQ8000 DNA Sequencer

· This checklist is designed to help you to conduct a sequencing reaction using the CEQ8000 DNA sequencer. It will help you to fulfill all steps to produce a successful run. It is not designed as a teaching tool. 
· Proper instruction is required to operate this instrument.

· General procedures for operating the CEQ8000 can be found in the DNA Sequence Customer Training Guide. For more detailed procedures, consult the full users’ manual available from the CEQ Manuals icon on the computer desktop.

· Information contained in the boxes gives commonly used quantities, settings and procedures to minimize the need to consult the manuals.

You must have the following items to operate the CEQ8000 sequencer:

Equipment:

· Capillary array
 

Store at 4˚C 
· 96 well Sample plate

· 96 well buffer plate

· Gel cartridge 


Store at -20˚C

· Thermocycler


Equipped with a 96 well block

· Centrifuge


Refrigerated, with rotor for 96 well plate

· Vortex 

Reagents:

· DTCS labeling kit 

Store at -20˚C

· Sample loading solution (SLS)

· Mineral oil

· Running buffer

· DNA sample(s)


50-100 femtomoles

· Sequencing primer(s) 

3-5M

· 95% Ethanol at -20˚C 
· 70% Ethanol at -20˚C 
· 100mM Na2-EDTA pH 8.0

· 3M sodium acetate pH 5.2

· 20mg/ml glycogen

Deionized water

DNA Labeling Procedures:

· All preparation is conducted in a 96-well CEQ sample plate that fits into both the instrument, and the MJ thermocycler located in TBL 022.

· Setup labeling reaction using clean PCR product or plasmid prep DNA


Reaction Cleanup Procedures:
NOTE: Before starting the cleanup procedure, make sure that there is 70% and 95% ethanol at -20˚C.

Preparing the Sequencer:
Setup the CEQ8000 while waiting for the labeling reaction

NOTE: To prevent damage to the instrument, all changes made to the instrument must be initiated by selecting the appropriate action in the software.

Turn on the CEQ8000 and the computer. It does not matter the order.

Open the CEQ8000 software.

For guidance, consult Figure 1 on the following page for locations of major features of the CEQ8000.


NOTE: If the capillary array is in place, do not allow the capillaries to be exposed to air for more than 15 minutes while cleaning the wetting tray.


[image: image1.png]Figure 1:  Hardware Overview for the CEQ 8000
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CAUTION: Be extremely careful when removing the array. The capillary tubes are very delicate. DO NOT touch the window.






Final Preparation:





Dry the samples completely at room temperature for approximately 10 minutes.


Add 40l of sample loading solution (SLS) to each sample well


Wait 10 minutes and then mix well on a vortex to re-suspend the pellet.


Layer mineral oil over the labeled samples.





DNA Precipitation:





Add 5l of previously prepared stop solution premix to each well


Add 30L ice cold 95% Ethanol to each well


Cover plate and vortex to mix sample


Centrifuge @ 3700 RPM for 20 minutes


Empty Ethanol into the sink in one quick motion.





NOTE: After dumping out the ethanol, DO NOT turn the plate over. This has a high likelihood of dislodging the pellets causing loss of samples.





With the plate still upside down, place it back into the centrifuge and spin for 20 seconds at 300RPM with kimwipes underneath to absorb the residual ethanol





NOTE: To spin for 20 seconds, set the centrifuge to 1 minute and count down to 40 seconds. DO NOT press quick spin as this causes the centrifuge to spin at maximum speed.





DNA Washing: (Do twice)





Wash the pellet by carefully adding 200l of ice cold 70% ethanol so as not to disturb the pellet. DO NOT MIX.


Centrifuge @ 3700 RPM for 3 minutes


Empty ethanol into the sink as indicated above


Centrifuge plate, upside down, @ 300RPM for 20 seconds as indicated above





Stop Solution Preparation:





While the labeling reaction cycles on the thermocycler, prepare the following stop solution (per reaction):





2 l of 100mM Na2-EDTA pH 8.0 (to stop the reaction)


2 l of 3M sodium acetate pH 5.2 (to precipitate the DNA)


1 l of 20mg/ml glycogen (to make the DNA pellet visible)





Thermal Cycling Conditions:


	


96˚C�
20 seconds�
�
50˚C*�
20 seconds�
�
60˚C�
4 minutes�
�
GOTO step 1�
30 times�
�
4˚C�
forever�
�
END�
�
�
* Or 5˚C below the calculated Tm of the primer, whichever is lower.





Components of DTCS Quick Start mix:





DNA template (see above)�
0.5 – 5L*�
�
Sequencing primer�
1.0L�
�
DTCS Quick Start Master Mix�
4.0L�
�
dH2O �
to 10.0L�
�



* For ease, dilute the DNA so that each sample receives the same volume.





Amount of DNA to use in the labeling reaction:





Primer amount: 1.0L of 5M stock





DNA Amount:


dsDNA�
50-100 femtomoles (fmol)�
�
ssDNA�
25-50 fmol�
�
Purified PCR product�
25-100 fmol�
�



The amount of DNA is based on the size of the template. To calculate the amount of DNA needed, use the following formula:





Size of template (KB) x amount of DNA needed (fmol) x 0.66 = ng DNA





DNA concentration of the sample should be determined by spectrophotometric analysis.





Cleaning and Filling the Wetting Tray





NOTE: If possible, replenish the wetting tray prior to 


installing the capillary array.





Select Replenish | Replace Wetting Tray from the Run Module menu.


Open the Sample Access Cover and lift to the vertical locking position.


Remove the Sample Plate and set aside.


Rotate the Wetting Tray Retainers outwards to release the Wetting Tray. 


Lift the Wetting Tray vertically.


Wash the wetting tray well in water and refill to just below the fill line with deionized or distilled water.


Replace the wetting tray in the instrument by reversing the steps above.





Loading the Gel Cartridge:





In the RUN module, select Release Gel Cartridge from the Replenish menu. If Release Gel Cartridge is grayed out, than the cartridge is already released.


Open the front access panel by pushing on the door to release it


Pull the black lever located on the left side of the opening. The gel cartridge barrel  will swing out exposing the end of the gel cartridge.


Pull the depleted gel cartridge or the gel cartridge plug straight out. 





NOTE: A string of gel will form at the end of the cartridge. Be ready with a kimwipe to break the string as it comes out of the cartridge barrel.





Install a new cartridge by pushing it into the cartridge barrel until it is fully seated.


Close the cartridge barrel. Close the door.


From the Replenish window select Install Gel Cartridge.


Enter the part number (608010) and the lot number (located on the back of the package) where prompted.


If this is a new gel cartridge, click on the Set to New button. This resets the timer to zero.


Click Done. The instrument will set the piston to the end of the gel column.





Removing the Capillary Array:





In the RUN module, select Release Manifold plug from the Replenish menu. 


When prompted open the instrument top by lifting the black sample access cover, then pulling back on the white capillary access cover to expose the capillary temperature control cover.


Detach the two rubber latches and lift the capillary temperature control cover.


Unscrew the two thumbscrews on the capillary heater plenum (left side). Carefully remove the plenum, and set it aside. This exposes the capillary array.


Unscrew the thumbscrew holding the manifold access cover (right side) remove the cover and set it aside. This exposes the manifold.


Pull the red tab out to lever off the manifold (or manifold plug). Carefully pull the manifold off the instrument. It will be very snug, do not force it.


Carefully remove the array. It fits loosely on the two outer pins.


If removing the array, carefully replace the wetting caps on the manifold and the capillary ends, place the array back into the original package and return the array to the refrigerator.





Installing the capillary array:





Remove the array from its packaging.


Carefully remove the wetting caps from both the capillary array and the manifold tip by working them off gradually.





NOTE: The caps are very snug. To avoid damage, do not force the caps on or off.





Place the capillary array on the two pins on the left side of the access panel. It will fit loosely.


Place the manifold onto the two pins on the right side of the access panel. It will be very snug. Push in firmly until it is fully seated.


Replace the manifold access cover. Tighten down the thumbscrew.


Replace the capillary heater plenum. Tighten down the two thumbscrews.





NOTE: Make sure that the eight capillary tubes pass through the small notch in the array access cover prior to tightening down the plenum.





Close the capillary temperature control cover and attach the two rubber latches.


Close the capillary access cover and the sample access cover.


In the RUN module, select Install Manifold plug from the Replenish menu. 


The Instrument will move the array of 8 capillaries to the wetting tray.





Setting the Database:





From the main menu select the Database icon.


To create a new database, select New Database from the File menu in the Data Manager window.


In the Data Manager window, Right click on the desired database where you would like data to be stored and select New.


Right click on the new project and select Rename.


Enter a name for the new project and click Enter.


Select Exit from the File menu to close the Data Manager module.





Setting up the Sample plate:





From the main menu select the SETUP icon.


Enter sample information in the appropriate cells.


Select a method from the drop down method at the bottom of each column.





NOTE: All samples in a row must be run with the same method. To run samples using a different method run them in the next row.





CAUTION: Running buffer must be added to the entire row regardless of whether the well contains sample or not. Damage will be done to the capillary array if allowed to run dry.





Select Save As from the File menu. Enter a name for the sample plate





Note: It is useful to include the date the plate was run in the name so that runs can be referenced back to your lab manual.





Select the project from the Project Name drop down menu and click OK.





Starting the Run:





From the main menu click on the RUN icon.


In the Select Sample Plate to Run box select the desired project and sample plate and click OK.


Verify that the following have all been installed properly:


capillary array


gel cartridge


gel waste bottle


wetting tray 


Prepare buffer plate by adding approximately 300mL of running buffer into each column that corresponds to the position of a sample on the sample plate.





For Example: if there are samples in ANY of the wells in the first row, there must be sample buffer in the ENTIRE first row of the sample plate.


 


In the Confirm Configuration box verify the sample locations and click Load Plates.


In the Unload Plates box click Unload.





NOTE: After you click Unload you have 15 minutes to load the sample plate and buffer plate to prevent damage to the capillary array. Make sure that you have the plates ready to go before clicking Unload.





Load the sample plate into the back of the plate carrier, and the buffer plate into the front of the plate carrier. The two plates will fit in only one orientation.


Click the Load button.


In the Confirm Configuration box click Start to begin a run.


As a rule of thumb, it will take approximately 90 minutes per row of 8 samples to complete a sequencing run.








