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Notices © Agilent Technologies, Inc. 2012



Warranty



No part of this manual may be reproduced in any form or by any means (including electronic storage and retrieval or translation into a foreign language) without prior agreement and written consent from Agilent Technologies, Inc. as governed by United States and international copyright laws.



The material contained in this document is provided “as is,” and is subject to being changed, without notice, in future editions. Further, to the maximum extent permitted by applicable law, Agilent disclaims all warranties, either express or implied, with regard to this manual and any information contained herein, including but not limited to the implied warranties of merchantability and fitness for a particular purpose. Agilent shall not be liable for errors or for incidental or consequential damages in connection with the furnishing, use, or performance of this document or of any information contained herein. Should Agilent and the user have a separate written agreement with warranty terms covering the material in this document that conflict with these terms, the warranty terms in the separate agreement shall control.



Manual Part Number G9400-90000



Edition Version B, April 2012 Printed in USA Agilent Technologies, Inc. 5301 Stevens Creek Rd Santa Clara, CA 95051 USA



Technical Support For technical product support, contact Agilent at (800) 227-9770 or [email protected]



Limited Use License for End Users For Laboratory Use.



Safety Notices



Technology Licenses The hardware and/or software described in this document are furnished under a license and may be used or copied only in accordance with the terms of such license.



Restricted Rights Legend



CAUTION A CAUTION notice denotes a hazard. It calls attention to an operating procedure, practice, or the like that, if not correctly performed or adhered to, could result in damage to the product or loss of important data. Do not proceed beyond a CAUTION notice until the indicated conditions are fully understood and met.



WA R N I N G A WARNING notice denotes a hazard. It calls attention to an operating procedure, practice, or the like that, if not correctly performed or adhered to, could result in personal injury or death. Do not proceed beyond a WARNING notice until the indicated conditions are fully understood and met.



U.S. Government Restricted Rights. Software and technical data rights granted to the federal government include only those rights customarily provided to end user customers. Agilent provides this customary commercial license in Software and technical data pursuant to FAR 12.211 (Technical Data) and 12.212 (Computer Software) and, for the Department of Defense, DFARS 252.227-7015 (Technical Data - Commercial Items) and DFARS 227.7202-3 (Rights in Commercial Computer Software or Computer Software Documentation).
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FISH General Purpose Reagents Protocol



In this Guide... This document describes how to use the Agilent FISH General Purpose Reagents to perform fluorescence in situ hybridization (FISH) on a spread of chromosomes. If you have comments about this protocol, send an email to [email protected].



1



Before You Begin This chapter provides important information on getting started with a FISH experiment.



2



Procedures This chapter provides instructions on how to perform a FISH experiment.
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This chapter provides important information on getting started with a FISH experiment.
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Before You Begin FISH overview
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FISH overview Agilent’s FISH general purpose reagents are designed for use in fluorescence in situ hybridization (FISH) protocols. The starting material for the FISH General Purpose Reagents Protocol is a spread of interphase or metaphase chromosomes fixed to a glass microscope slide. Prepare the slide using a technique that is compatible with FISH. Store the slides at –20°C until ready to use.



Storage conditions for the FISH general purpose reagents Store the FISH Hybridization Buffer and FISH Mounting Buffers (with and without DAPI) at –20°C. Store the FISH Wash Buffer 1 and FISH Wash Buffer 2 at room temperature.
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Before You Begin Required reagents and equipment
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Required reagents and equipment Table 1 contains a list of reagents and equipment that are required for the FISH protocol. Table 1



Required Reagents and Equipment



Description Glass microscope slide of fixed chromosome FISH Hybridization Buffer, Agilent Part Number G9400A FISH Wash Buffer 1, Agilent Part Number G9402A FISH Wash Buffer 2, Agilent Part Number G9401A FISH Mounting Buffer with DAPI: Agilent Part Number G9404A without DAPI: Agilent Part Number G9403A Fluorescently labeled FISH probe(s) Cover slips Rubber cement Hybridization chamber e.g. ThermoBrite hybridization system, Abbott Molecular part number 07J91-101 ThermoBrite Humidity Strips, Abbott Molecular part number 07J68-001 Coplin jars Ethanol, 200-proof Nuclease-free dH20 Formamide and 20× SSC only needed if using option 2 for denaturation/hybridization (see “Option 2: Denature the probe and chromosomal DNA separately” on page 11) Epifluorescence microscope with appropriate filter cubes
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This chapter provides instructions on how to perform a FISH experiment.
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Procedures Preparing the Probes
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Preparing the Probes Prepare the probe hybridization mixtures 1 In a 1.5- ml microcentrifuge tube, combine the components in Table 2. The volumes listed are for 1 slide; scale up the volumes as needed.



NOTE



Fluorescently labeled probes are light-sensitive. To limit photo-bleaching, keep the probes and any mixture containing the probes in the dark as much as possible.



Table 2



Probe Hybridization Mixture



Component



Volume per reaction



FISH Hybridization Buffer



7 μl



Labeled FISH probe(s)



X μl (typically 1 μl/probe; up to 3 probes/mixture)



dH20



X μl (enough to bring final volume to 10 μl)



2 Flick the tube several times, or vortex the tube for several seconds, to thoroughly mix the contents, then briefly spin it in a microcentrifuge. Proceed directly to “Denaturing and Hybridizing the Probe and Chromosomal DNA”. Do not put the probe hybridization mixture on ice.
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Procedures Denaturing and Hybridizing the Probe and Chromosomal DNA
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Denaturing and Hybridizing the Probe and Chromosomal DNA Before you can hybridize the probes to the chromosomes on the slide, both the probes and the chromosomal DNA must be denatured to create single- stranded DNA. Choose 1 of the 2 denaturation protocols that are provided here: Option 1: Co- denature the probe and chromosomal DNA: In this protocol, you first prepare the slide for denaturation, then you apply the probe mixture to the slides and incubate the slides. You then incubate the slides at 78°C to denature both the probe and the chromosomal DNA. Once you complete the protocol, proceed to “Wash the slides” on page 14. Option 2: Denature the probe and chromosomal DNA separately: In this protocol, you heat the slide and the probe mixture to the denaturing temperature of 73°C before you apply the probe to the slide. For some cell types, you may attain better results with this option. Once you complete the protocol, proceed to “Wash the slides” on page 14.



Option 1: Co-denature the probe and chromosomal DNA Prepare the slides and reagents 1 Remove the slides from the –20°C freezer and incubate them at room temperature for 10–30 minutes. 2 Prepare 3 Coplin jars of the following solutions. • 70% ethanol • 85% ethanol • 100% ethanol. If your slides have a label glued to one edge, fill the Coplin jars with enough solution to cover the spread of chromosomes without wetting the label. 3 Put up to 5 slides in the jar of 70% ethanol and incubate for 1 minute. 4 Transfer the slides to the jar of 85% ethanol and incubate for 1 minute. 5 Transfer the slides to the jar of 100% ethanol and incubate for 1 minute. Then, remove the slides and put them on a clean benchtop to allow them to air dry at room temperature.
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Procedures Option 2: Denature the probe and chromosomal DNA separately
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Denature the probe and chromosomal DNA together 1 Once the slides are dry, add the probe hybridization mixture: a Pipet 5 μl of probe hybridization mixture directly onto one of the prepared slides so that the area of the slide that contains the chromosomes is covered in liquid. Immediately cover with a cover slip (18 × 18 mm). If using larger cover slips, you can increase the volume of the probe hybridization mixture up to 10 μl. b Gently press down or lightly tap on the cover slip to spread the liquid evenly under the cover slip and, if possible, to remove bubbles. Avoid moving the cover slip around on the slide. c Seal the edges of the cover slip with rubber cement. Make sure the rubber cement is applied to all edges of the slide to avoid evaporation of the probe hybridization mixture. d Repeat step a through step c for all slides. 2 Incubate the slides at 78°C for 5 minutes to denature the DNA. Perform this incubation on a heat block or in a hybridization chamber. You may need to adjust the incubation time and temperature at this step to achieve optimal results for your specific cell type.



Hybridize the probes to the chromosomes • Transfer the slides to 37°C and incubate for 4–24 hours. Perform this incubation in a ThermoBrite hybridization system or other hybridization chamber with a dark, humid environment. At the end of the incubation, proceed directly to “Wash the slides”.



Option 2: Denature the probe and chromosomal DNA separately Prepare the slides and reagents 1 Remove the slides from the –20°C freezer and incubate them at room temperature for 10–30 minutes.
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Procedures Option 2: Denature the probe and chromosomal DNA separately
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2 Prepare 100 ml of Denaturation Solution by combining: 70 ml formamide 10 ml 10× SSC 20 ml dH20 3 Fill a Coplin jar with the Denaturation Solution, and then warm the solution to 73°C using the following procedure: a Put the Coplin jar in a programmable, room temperature water bath. b Adjust the water bath setting to 73°C. c Incubate the jar in this water bath for 30 minutes.



NOTE



Putting the Coplin jar directly into a 73°C water bath may cause the jar to crack.



4 Prepare 3 additional Coplin jars of the following solutions. • 70% ethanol • 85% ethanol • 100% ethanol If your slides have a label glued to one edge, fill the Coplin jars with enough solution to cover the spread of chromosomes without wetting the label.



Denature the chromosomal DNA 1 Put up to 5 slides in the jar of prewarmed Denaturation Solution and incubate at 73°C for 5 minutes. You may need to adjust the time and temperature of the denaturation to achieve optimal results for your specific cell type. 2 Transfer the slides to the jar of 70% ethanol and incubate for 1 minute. 3 Transfer the slides to the jar of 85% ethanol and incubate for 1 minute. 4 Transfer the slides to the jar of 100% ethanol and incubate for 1 minute. Then, remove the slides and put them on a clean benchtop to allow them to air dry at room temperature.
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Procedures Option 2: Denature the probe and chromosomal DNA separately
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Denature the probe DNA • While the slides are drying, incubate the probe hybridization mixture at 73°C for 5 minutes to denature the probe DNA.



Hybridize the probes to the chromosomes 1 Add the probe hybridization mixture to the slides: a Pipet 5 μl of probe hybridization mixture directly onto one of the prepared slides so that the area of the slide that contains the chromosomes is covered in liquid. Immediately cover with a cover slip (18 × 18 mm). If using larger cover slips, you can increase the volume of the probe hybridization mixture up to 10 μl. a Gently press down or lightly tap on the cover slip to spread the liquid evenly under the cover slip and, if possible, to remove bubbles. Avoid moving the cover slip around on the slide. b Seal the edges of the cover slip with rubber cement. Make sure the rubber cement is applied to all edges of the slide to avoid evaporation of the probe hybridization mixture. c Repeat step a through step b for all slides. 2 Transfer the slides to 37°C and incubate for 4–24 hours. Perform this incubation in a ThermoBrite hybridization system or other hybridization chamber with a dark, humid environment. At the end of the incubation, proceed directly to “Wash the slides”.
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Procedures Washing and Viewing the Slides
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Washing and Viewing the Slides Wash the slides 1 Fill a Coplin jar with FISH Wash Buffer 1, and warm the buffer to 73°C using the following procedure. a Put the jar in a programmable, room temperature water bath. b Adjust the water bath setting to 73°C. c Incubate the jar in this water bath for 30 minutes. 2 Fill a second Coplin jar with FISH Wash Buffer 2. Leave this jar at room temperature. 3 Carefully remove the cover slip from one of the slides and then immediate put the slide in the jar of pre- warmed Wash Buffer 1, moving the slide up and down in the jar 2–3 times to agitate it. Repeat this step for up to 5 slides. 4 Allow the slides to sit in the jar of Wash Buffer 1 for 2 minutes at 73°C. 5 Transfer the slides to the Coplin jar of Wash Buffer 2, moving each slide up and down in the jar 2–3 times as you transfer it. 6 Allow the slides to sit in the jar of Wash Buffer 2 for 1 minute at room temperature. 7 Remove the slides from the jar and carefully remove any remaining rubber cement. Allow the slides to air dry in the dark at room temperature. 8 Repeat step 4 through step 7 for all slides, working in batches of no more than 5 slides at a time. 9 Continue to air dry the slides until they are all completely dry. Once the slides are dry, proceed to “View the results”, or store the slides at –20°C in the dark to be viewed later. Allow stored slides to come to room temperature before viewing.
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Procedures View the results
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View the results 1 Pipet 10 μl of the appropriate FISH Mounting Buffer (with or without DAPI) onto the slide so that the area of the slide that contains the chromosomes is covered. Immediately add a cover slip. 2 Gently press down or lightly tap on the cover slip to spread the liquid evenly under the cover slip and, if possible, to remove bubbles. 3 View the slide under a fluorescence microscope. Store slides at –20°C in the dark.
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