Chromosome Replication Timing Protocol:

1.) BrdU INCORPORATION (end labeling):

1. 1) Plate cells to about 70% confluency 24 hours prior to addition of BrdU.

1.2) Replace media in plates with fresh media containing 15% FCS and 20µg/ml BrdU at appropriate time points prior to harvest. (The length of time cells are cultured in media with BrdU is varies with cell type and species.)

2.) Chromosome harvest of monolayer cells cultures:

2.1) Decant 10ml medium from TC plate into a 15ml conical centrifuge tube. Discard remaining media from plate. Rinse 1 X Versine (or HBSS).

2.2) Add 5ml 0.25% trypsin-EDTA in Versine (or HBSS) to plate. Incubate @ RT until cells are detached from plate. Add cell suspension to the same tube.

2.3) Centrifuge at 1,000 RPM for 10 minutes to pellet the cells. Aspirate off supernatant to 
0.5 ml above the cell pellet. Resuspend cells with a Pasteur pipette.

2.4) Add 3 drops of hypotonic solution (0.75M KCL warmed to 37°C); resuspend the cell pellet thoroughly with a Pasteur pipette.  Add 0.5ml hypotonic and mix.  Bring volume of hypotonic to 5ml; mix. Incubate at 37°C for 40-45 minutes, depending on the cell type. 
2.5) Centrifuge at 1,000 RPM for 10 minutes. Aspirate as before. Resuspend cells as before.
Add 3 drops of Carnoy’s fixative (1:3 Glacial Acetic Acid: Methanol); mix with a Pasteur pipette.  Add 0.5ml Carnoy’s and mix.  Bring volume of Carnoy’s to 5ml; mix.  Chromosome preparations can be stored @ -20°C at this point for several month.
2.6) Centrifuge and aspirate as before. Resuspend in fresh Carnoy’s in amount appropriate for size of cell pellet.  Drop cells on wet slides, flood with Carnoy’s and air dry.  It is important to check slides for appropriate “contrast” and spreading on an inverted microscope.
3.) RNase treatment and ethanol dehydration:

3.1) Place 200µl of 10µg/ml RNase/slide; incubate @ 37°C for 1 hr.
3.2) Wash slides 3 X 2XSSC, pH 7.0 at RT for 3 minutes each.

3.3) Dehydrate slides in ETOH at RT for 3 minutes each, as follows:


1 X 70%


1 X 90%


1 X 100%


Air dry slides.

4.) Preparation of probe cocktails for simultaneous BAC and CEP hybridization OR      Whole Chromosome Paints:

4.1) Prepare two separate probe cocktails of as follows (see probe labeling below):


 *BAC DNA probe cocktail:

  
21µl hybridization buffer (50% Formamide/2XSSC/Dextran Sulfate)


    
 4µl d2H20


  2X        5µl probe (100ng/ul) in d2H20 (Spectrum Orange/Cy3/TR)






          30µl TV



(15µl/slide**)
   
*CEP probe cocktail:


              14µl CEP hybridization buffer (65% Formamide/2XSSC/Dextran Sulfate)

                4µl d2H20








        
2X 
   2µl CEP (Spectrum Orange/Cy3/TR)




              20µl TV



(10µl/slide**)
*After denaturing mix BAC probe 3:2 with CEP probe

**25µl/slide after mixing probe cocktails


OR

4.2) Aliquot 20µl/slide of Whole Chromosome Paint probe (Cy3/TR) into a tube.  Proceed to denaturation.
5.) Slide and probe denaturation and in situ hybridization:

5.1) Denature probe cocktail @ 75°C for 10 minutes.  Prehybridize @ 37°C for 30 minutes to allow the Cot1 DNA to bind to repetitive DNA sequences and prevent non-specific binding of the probes to metaphase chromosomes.
5.2) Denature slides in 70% Formamide/2XSSC, pH 7.0 @ 72°C for 3 minutes.

5.3) Dehydrate slides in ice cold ETOH @ RT for 3 minutes each, as follows:


1 X 70%


1 X 90%


1 X 100%


Air dry slides.

5.4) Prewarm slides on 45°C slide warmer for the last 10 minutes of the probe prehybridzation.  Add denatured probe; coverslip and seal with rubber cement.  Incubate @ 37°C O/N.

6.) Post hybridization wash:

6.1) Wash slides 3 X 50% formamide/2XSSC, pH 7.0 at 38-40°C for 3 minutes each.
6.1) Wash slides 1 X PN buffer at RT for 3 minutes.
7.) BrdU detection: 

7.1) Preblock slides with PNM for 10 minutes (200µl/slide) @ RT in dark.

7.2) Drain slides. Add 100µl, anti-BrdU-FITC:PNM (50µg/ml Roche or Millipore) for 30 minutes @ 37°C.
7.3) Wash slides 3 X PN @ RT for 3 minutes each.

7.4) Mount coverslip in 20µl DAPI/antifade solution (Invitrogen). 
8.) Nick Translation of BAC DNA for Fluorescent Labeling (Vysis)
8.1) Add the following probe mix to a chilled microfuge tube:


       µl (4 µg DNA)







       µl  d2H20



   70 µl  T.V


  10 µl .2mM dUTP-Orange or Green



  


  20 µl .1mM dTTP






  20 µl 10X Nick Translation Buffer

            

              

  40 µl NT dNTP’s (minus dTTP) 


  


  40 µl nick Translation enzyme


          200 µl    TV

Incubate @ 16oC O/N.  Stop reaction by heating at 70oC for 10 minutes.  Chill on ice for 5 minutes. 
8.2) Precipitate the DNA with ethanol by adding the following to the probe mix:



                                           200 µl probe solution

  48 µl 3M NaOAc

160 µl Cot 1DNA (.25µg/ul)


1200 µl 100% ETOH

8.3) Store at -80oC for 10 minutes to O/N. 
8.4) Spin in cold at 12,000 rpm for 20 minutes.  Drain off ETOH.  Wash 1X 70% ETOH.  Spin as before.  Drain off ETOH.  Air dry just until ETOH evaporates.  Resuspend in 40µl d2H20 for 100ng/µl FC.  
9.) Capturing Images and calculating Area X Intensity of BrdU incorporation:
9.1) Images are captured with an Olympus BX61 Fluorescent Microscope and Olympus CCD Camera, 100X objective, automatic filter-wheel and Cytovision software(Applied Imaging).  BrdU is captured using a FITC filter; paints (Texas Red, Metasystems or Cytocell), BAC’s (Cy3) and CEP (Vysis Spectrum Orange) probes are captured using a Texas Red or Cy3 filter; DAPI is captured with a DAPI Filter.  
10.) Measuring Area and Intensity:
10.1) Individual chromosomes of interest are identified with either chromosome specific paints or alphoid centromeric probes in combination with BAC’s from the deletion region.  Utilizing Cytovision software, each chromosome of interest is “cut-out” from the metaphase spread as a whole. The software then calculates the area and intensity for the BrdU and the DAPI of the isolated single chromosome within the original metaphase.  
11.) Graphing the Intensity of the Fluorescent Signal:
11.1) Individual chromosomes from the metaphase spread (either single fluorochromes or merged FITC/DAPI) are copied and pasted into a new background. A line is drawn along the middle of the entire length of the chromosome from pter to qter. Cytovision software then creates a graph of the intensity of fluorescent signal for fluorochromes vs. DAPI along the length of an individual chromosome.  The area underneath the graph lines is equal to the Area x Intensity for either FITC or DAPI, respectively.   

	Name of Reagent
	Company
	Catalogue Number
	Comments (optional)

	Anti-BrdU-FITC
	Roche

Millipore
	11202593001

MAB326F
	50µg/µl

	Nick Translation Kit
	Abbott Molecular (Vysis)
	07J00-0001
	

	Spectrum Orange dUTP
	Abbott Molecular (Vysis)
	02N33-050
	

	CEP
	Abbott Molecular (Vysis)
	Varies
	

	LSI/WCP hybridization buffer
	Abbott Molecular (Vysis)
	06J67-011
	

	CEP hybridization buffer
	Abbott Molecular (Vysis)
	07J36-001
	

	Chromosome paints
	MetaSystems Group 
	D-14NN-050-TR  
	

	Olympus BX61 Fluorescent Microscope
	Olympus
	BX61TRF-1-5
	

	Microscope imaging software system
	Applied Imaging
	Cytovision 3.93.1
	

	Digital Camera
	Olympus
	UCMAD3
	


​​

IN SITU HYBRIDIZATION RECIPES

FORMAMIDE SOLUTIONS:

70% Formamide/2XSSC:

35 ml Formamide* 

10 ml I0XSSC

  5 ml d2H20

pH to 7.0 with HCL

* It is important to use formamide, which has not been stored at room temperature. Formamide, which has remained at RT for extended periods of time, will turn to formic acid and the pH will be too low.

50% Formamide/2XSSC:

75 ml formamide 

30 ml I0XSSC 

45 ml d2H20

pH to 7.0 with HCL

20XSSC,   

4L

702 g NaCl 

358 g Na Citrate

d2H20 to volume

PN Buffer (0.1M NaP04   0.1% NP_40)
`






Make a 0.1 M solution of each of NaH2P04 (Filter sterilize and store in 500ml aliquots).  

0.1M NaH2P04
13.8g  NaH2P04
d2H20 to volume 

PN 

1L 

14.2g   Na2HP04
d2H20 to volume. 

Adjust pH of 0.1M Na2HP04 to pH 8.0 with .1M NaH2P04.  Filter sterilize.

Add 1ml NP-40  

PNM

50ml

1.25 g Non-fat dry milk

25 ml PN buffer (Recipe above)  

Mix with stir bar for 15-20 minutes.  Spin 2 x 10ml @ 1000rpm for 10min.  Use supernatant on top, making sure not to disturb pelleted milk proteins.

