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Real-Time PCR iCycler at the Keck Biophysics Facility
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1. Instrument specifications

The following information has been provided by the manufacturers of the instrument. For additional information please review the manufacturer’s specification sheet  #2574 provided in the red handbook binder beside the instrument. Also, contact the Keck Facility staff with any questions you might have.

Model: 

iCyclerTM Thermal Cycler with an Optical Upgrade

Manufacturer: 
BioRad

Software: 
iCycler Application software: you may install a copy of a Windows PC of your choice – just contact us for a copy.
Beacon Designer 2.0 Probe/Primer Design Software: installed of instrument PC – use is free of charge.

Operational Specifications of Keck instrument

· Temperature Range: 4-100°C 

· 96 wells, calibrated for sample volume of 25µl using 200µl thin wall PCR tubes (Cat. No. 223-9441) and optical sealing tape (Cat. No. 223-9444) from BioRad

· light source: Tungsten-halogen lamp
· range of excitation/emission wavelengths: 400-700nm, however only the following exc/em filters are presently installed :
	Excitation/bandpass* nm
	Emission/band pass* nm
	Fluorophores to use

	490/20


	530/30
	Fluorescein 

FAM

SYBR Green I**

	575/30
	620/30
	Texas Red

ROX


*filter designation 490/20 indicates that light from 480nm to 500nm will pass through (i.e. 10nm on each side of the center wavelength)

**SYBR Green 1 cannot be used as a multiplexing dye as it binds to all the double stranded DNA

Please note: Up to 4 filter exc/em filter sets may be installed. If your Lab has particular needs not accommodated by the present set up, please contact the Keck staff to discuss the purchase of additional filter sets.
· Dynamic range: minimum of 6 orders of magnitude

· Sensitivity: reliable differentiates 1,000 from 2,000 genomic equivalents

· Melt curve capability

· Chemistries from any vendor may be used and are supported by Bio-Rad’s application specialist team

2. Accessories supplied by the Keck Facility

· For each new user – one time only: One (1) free Bio-Rad thin wall 200μl PCR plate (Cat. No. 223-9441) and one (1) free optical quality sealing tape (Cat. No. 223-9444) 

· iCycler Application software: you may install a copy of a Windows PC of your choice – just contact us for a copy.  Please ask a member of the Keck staff for the upgrade software.


3. Supplies to bring for your experiment

We recommend that you bring the following items which are either required for the operation and the cleaning, or have been proven useful to have.

· Buffers and reagents

· Pipettors and disposable tips

· Gloves

4. Things to consider in advance - iCycler Instrument

· Note; our instrument is calibrated for sample volume of 25µl using 200µl thin wall PCR tubes (Cat. No. 223-9441) and optical sealing tape (Cat. No. 223-9444) from BioRad. Accordingly, you should use BioRad’s tubes and tape. 

Using different tubes would make a recalibration of the instrument necessary, which the Keck staff is willing if the experiment requires that.

· Please take full advantage of the following resources provided:

1. Handbooks, literature references and application notes from BioRad beside instrument and/or on-line, in particular tech note 2593
2. Consult Keck facility staff for any troubleshooting concerning the instrument

· In general, consider the following approach:

1. Choose amplicon of 75-150bp

2. Optimize PCR using non-specific DNA binding dye SyBR green

3. Check for specificity

4. Design probe

5. Optimize probe over dynamic range (5– 6 orders)

· While the application software will analyze/quantify your data at a click automatically, it will only be able to perform this step if you have included samples for an appropriate standard curve in your experiment

· Always consider running samples as double or triple repeats 

· Check to make sure the fluorophores (dyes) that you want to use are appropriate for the filters currently in the Keck Facility instrument! If you need to use another dye, please see a member of the Keck Staff for more information.

· Contamination can be a potential problem! Please try and distribute all PCR reagents and samples at a clean bench in your own lab. Make sure to clean up any spills or messes that you create, immediately.

Are you using the Bio-Rad PCR plates and sealing tape? The instrument has been calibrated for optimal results using these consumables. Please make sure you have them available before starting. Ordering Information is as follows:

	Cat. No.
	Description/Quantity
	Approximate List Price

	223-9441
	Bio-Rad thin wall 200μl PCR plates   25/pack
	$147.00/pack

	223-9444
	Bio-Rad optical quality sealing tapes  100/box
	$100.00/box


5. How to operate the iCycler Real-Time PCR Instrument 

5.1 Start-up procedures

· Perform the Radiation check according to the Keck Facility Radiation rules listed in this handbook

· Start the computer – use the following to login as win 2000 user:

· username: keck 

· password: keck

· Prepare your PCR plate and seal it 

· Logon using the logon terminal in room 4106

· Switch on the instrument in the following order:

· Base unit: right side in the back

· Optical unit: switch on top of smaller tan box beside instrument (Warm up the lamp for ~15min before starting experiment)

· When the self-test is completed, it will ask: “Registered User?” Ignore and start software in PC as outlined in next steps

· Start iCycler software and enter your experimental conditions 

· All protocol files are kept in: C:\Program Files\Bio-Rad\iCycler\User 1 *Users can make their own folder under the User 1 folder (this is done the same as in Windows Explorer)

· Refer to these guides located in the “Quick Guides” section of this manual for help in setting up your protocol

· Protocol Quick Guide

· Plate Setup Quick Guide

· Data Analysis Melt Curve Quick Guide

· DO NOT FORGET to switch the sample volume to 25μl under the Run Prep tab!

· Place your covered sample plate into the instrument and proceed as outlined in the software instruction manual.

· To view quantification, and post-run analysis, refer to Quick Guide entitled "Data Analysis PCR Quantification" in the Quick Guides section of this manual

5.2 Shut Down procedure

· Switch off the instrument in the following order:

· Optical unit: switch on top of smaller tan box beside instrument

· Base unit: right side in the back

· Save your data

· Close the iCycler software

· Shut down the computer using the start button on the desktop

· Logoff using the logon terminal

· Recover your sample

· Clean up the workplace

· Please remember to notify a member of the Keck Staff if there are any concerns about contamination from nucleic acids

6. How to Operate Beacon Designer Software

-- For information, Please refer to the Beacon Designer Software Manual located in the holder beside the instrument.

7. Tips

7.1. Sources for Oligo primer and probes

There are a number of reputable companies you might want to consider. Ask you colleagues – your lab might have already a preferred contact! Alternatively, take the following vendors have satisfied others: 

· Integrated DNA Technologies   www.idtdna.com

· Operon (Owned by Qiagen)      www.operon.com

· Sigma-Genosys                 www.sigmagenosys.com

7.2. Efficiency and R2 values

· As a rule of thumb, you can be happy when you see efficiency levels of >90% and R2 of 0.999 or 0.998.

· R2 values of 0.95 for example or efficiency values of > 105% are reasons for concern, and usually indicate the amplification of multiple products. You should investigate accordingly by, for example running a melt curve and consider redesigning your primers if secondary structure problems appear to be the problem

7.3. Cycle Threshold Ct

· Keep in mind, that your Ct should not change for a given assay by more than ~(0.2 degree Celsius

· Furthermore, the Ct should not change when moving from single-plex (one fluorophore) to a multiplex experiment (multiple fluorophores) 

7.4. Designing primers around introns…

User Question: I am just getting started with some primer design with the Beacon software.  I will use the primers for real time RT-PCR analysis using SYBR green on the icycler. I remember that it was advised to design primers surrounding introns in order to avoid problems with DNA contamination in RNA samples.  I managed to do this, but it took a lot of time, and was wondering if you had any tricks.  Is there an easy way to get a graphical map of intron/exon boundaries from Genbank?    Also, does the Beacon software have any features that allow you to easily design primers around intron/exon boundaries?

Bio-Rad Engineer Answer: Beacon Designer does not give graphical depictions of intron/extron boundaries.  Much like you, I have historically had to search for the CD's by nucleotide number for a GenBank report, which give the boundaries. 

However, once you know the boundaries you can attempt to force Beacon Designer to choose a primer across the boundary by minimizing the area in which it searches for primers/probes.  This could be attempted by inputting your sequence and enabling the "Taqman Search" function under "Analyze" and manipulating the "Sequence length range" function.  This would help with design but would not solve finding the boundaries in the first place.  I will ask my other BIO-RAD colleagues (1-800-424-6723) if they have any thoughts and I encourage you to contact tech support as they also have extensive sequence experience.
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