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Eurexpress II - SOP “In Situ-Hybridization” 

Last update: 22 Feb 2005 
 
For questions and comments, please contact: 
muraty@bcm.tmc.edu Murat Burak Yaylaoglu 
cthaller@bcm.tmc.edu Christina Thaller 
 

 

1 Materials 

Unless otherwise stated the following protocol requires ultra-pure water (Milli-Q).  

For list of chemical see appendix. 

 

 

2 Procedure 

2.1 Essential Practices  
 

1. Always wear gloves and use RNase-free reagents and materials. 

2. Try not to forget chemicals that should be stored in the refrigerator on the bench. If you have 

forgotten an expensive chemical outside and do not want to discard it, make sure you test it on a 

small batch of sample before using it in a full ISH run.  

3. Always protect the color reagent (NBT, BCIP) and other sensitive chemicals from direct light. As 

most color substrates are light sensitive they go bad as they are exposed to light. 

 

2.2 Planning of ISH 
 
To plan the ISH use the Eurexpress_ISH_Masterdocument Excel document. Make a copy and label it 
with the appropriate run date.   
 

1. Go to Reagent volume sheet and enter the correct date.  

2. Switch to ISH plan form sheet and enter the probe information by copying and pasting from 

another spreadsheet (probe inventory spreadsheet). See below empty sheet. 
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3. After entering the probe information goto the section inventory and fill out the specimen 

information. Also mark the used sections as used and transfer them to the used sheet as soon 

as you start the run (see below). 
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4. Start to fill out the Chamber Racks sheet by copying and pasting whenever possible. Essential 

data are specimen and set number. The slide number. The working concentration of probe. 

The location of the probe on the probe rack. Use different colors to mark sets that are 

hybridized with separate genes (see below).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

5. Fill out the Probe Preparation Form to calculate the require riboprobe volumes. 

 

6. Finally fill out the objective page for future references.  

 

7. Print out the run plan, checklists and chamber rack sheets. 

 

2.3 Preparation for the ISH run 
 
The checklists must be ready while are preparing for a run so that the users need not keep everything 
in their minds. Make sure the waterbaths on the robot are on. Solution waterbaths and incubators must 
be turned on. Prepare Tween 20 which will be added to all solutions except for methanol and hybmix 
(hybridization solution). Remove solutions required for the ISH run from the refrigerator, place them 
on clean bench so that they can warm to RT.  
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2.3.1 Morning Checklist  
 

Turn on the hybridization oven to 65° 

Turn on the slide drying oven to 65° 

Turn on the water bath to 65°, later the stringency solutions will be placed in this. 

Solution for the run should be taken out 
Prepare 10% Tween 20 

Take out one bottle of 150mL HCl and place on bench (24°) 

Take out one bottle of 100mL PK buffer and place on bench (24°) 

Take out one bottle of 150mL PK buffer for Prot. K and place on bench (24°) 

Take out one bottle of 150mL 4% PFA solution and place on bench (24°) 

Take out hybmix solution and place in incubator at 65° for 10 min. (degas) 

Take out one bottle of 800mL NTE buffer and place on bench (24°) 

Take out one bottle of 1000mL TNT buffer and place on bench (24°) 

Take out one bottle of 300mL 5xSSC and place on bench (24°) 

Take out one bottle of 300mL 0.1xSSC and place on bench (24°) 

Take out one bottle of 300mL NTE for iodoacetamide and place on bench (24°) 

Take out one bottle of 300mL TNT for sheep serum and place on bench (24°) 

Add tween to the maleate wash buffer  

Take out one 12mL vials of sheep serum and place on bench (24°) so it can thaw 

Add tween to the PBS solution 

Start preparing TNB (500mL) and blocking reagent (1%, 250mL), thaw TMN 

Perpare formamide stringincy wash solutions 

Thaw slides 

Prepare and degass Iodoacetamide, Sheep serum and TNB solutions 
Check if all overnight solutions are in place (iodo, sheep, TNB, TNB-ANTIDIG-HRP, wash buffers, 
stringency solutions, TMN) 

Filter and degass blocking reagent for Neutravidin-AP and place on bench 

Second day morning                                                             
Prepare TB 

Prepare NeutravidinAP solution 

Empty waste canister and refill system liquid 

Prepare TMN for NBT-BCIP and degass 

Take out a bottle of PFA 

 

2.3.2 Reminder checklist for the ISH run 
 

ISH Checklist  Date:   

    

Before Run    

Enter data into ISH Plan Form and Chamber Racks   Start Time:   

Collect the slides and remove from Inventory     

Prepare solutions   Add Probes:   

    

Beginning Run  Morning TB:   

Assemble hybridization chambers     
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Place hybridization chambers in correct position   End Time:   

Flush robot in Gemini     

Clean tips with ethanol     

Empty waste containers   Total Time:   

Fill system liquid     

Place probes in correct position     

    

After Adding Probes  Rack Temp:   

Empty large waste container     

Fill system liquid     

Turn off  water bath and incubator     

Check if stringency wash solutions are in place     

Check iodo., sheep serum, TNB, BR, TMN,  antiDIG     

Click OK on Gemini     

    

Beginning of Day 2    

Fill system liquid,     

Empty waste containers     

Add tyramide biotin     

Add Neutravidin     

Prepare TMN, NBT/BCIP and PFA     

Clean salt solution containers     

    

Ending Run    

Empty waste containers     

Flush robot in Gemini     

Turn off robot     
 
 

2.4 Assembly of Hybridization chambers 
 
Thaw the desired slides from inventory in an incubator set to 37ºC for about twenty minutes. Clear and 
wipe down workbench with 70% ethanol.  After allowing the workbench to dry, apply a layer of 
Laboratory Wrap (Polyvinyl Chloride) to the top of the workbench.  To prevent wrap from moving or 
becoming entangled, secure with tape.  After securing the laboratory wrap to the workbench, gather all 
the needed equipment and tools.  These include: assembly platforms, aluminum assembly frames, 
assembly clips, Tecan spacers, glass back plates, slides and scissors.  Organize assembly platforms 
next to one another with a one inch gap between them.  Begin placing aluminum assembly frames onto 
the assembly platforms in their respective grooves.  There should be eight frames per platform.  After 
the slides have thawed take them out of the incubator and begin organizing them in the order of the 
run plan sheet.  To conserve time it may be best to remove the slide label and place it on top of the 
slide storage box. Remove the tape around the perimeter of the storage box and begin laying the slides 
down into the aluminum assembly frame with the label toward the center of the workbench, facing 
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upward according to the run plan sheet.  Make sure to have the slide all the way to the top against the 
top pf the assembly frame.  Continue by placing the Tecan spacers on top of the slides.  It is important 
for the spacers to be placed in the position within the frame with equal overhang to prevent damage to 
slides, and to ensure proper solution flow through the hybridization chamber.  After the spacers have 
been placed correctly onto the slides, the back plates may be assembled.  Carefully lay the back plate 
on top of the slide and the spacer, against the top of the assembly frame, with the etched reservoir 
facing downward onto the label.  Fastening the back plates to the assembly frames is accomplished 
through the use of the assembly clip.  To clip the back plate to the frame, hold the back plate onto 
frame with slight press with one hand and hook one end of clip and pull over and down with the other 
hand.  An audible click should be heard when done correctly.  Two assembly clips per aluminum 
assembly frame are used.  One is placed just below the etched reservoir and the other about a half-inch 
above the bottom of the glass back plate.  Next, with a pair of scissors, cut the overhang of the spacers 
off by carefully cutting along the top of the assembly frame and along the bottom of the slide.  Be 
careful not to cut the slide with scissors, may cause slide to crack and become useless.  
 
 

1. Lay out Saran wrap to maintain an RNAse free environment. 
 

2. Take out acetylated slides, slide assembly racks, slide holders, slide backs, clamps, and 
spacers. 

 
3. Lay down slide assembly racks with the “head” facing up, as shown below.  If the assembly 

racks are oriented upside-down, the slides will not be assembled correctly. 
 

 
                                                 

4. Put metal slide holders (blue or black) onto assembly racks. 

 
 
5. Put slides face-up onto slide holders and push them up flush against the head of the assembly 

rack. 
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6. Put spacers on top of slides, with a little bit hanging out over each end. 

 

 
 

7. Put backplates on top of slides and spacers, with angled end facing the slides such that liquid 
can be contained in the assembled slide. 

 

 
 

8. Clamp slides across the bands on the assembly racks.  Clamp the top one a little bit higher 
than the assembly rack indicates, such that it overlaps with the white label of the slide. 

 

 
 

9. Snip the dangling ends of the spacers as closely as possible with scissors. 
 
 

10. Place the assembled hybridization chambers into their correct positions on the chamber rack 
map. 

 
 
 

2.5 Starting the ISH run 
 
 

1. Flush the instrument.  This can be done by pressing the “flush instrument” button in the menu 
bar of the Gemini program, and clicking “OK” when the description box comes up.  The robot 
should flush about 50 ml of system liquid. 

 
2. Wipe the tips with 100% ethanol.  Put some ethanol on a Kimwipe and wipe them. 
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3. Make the two water baths are on  
 

4. Fill up the large system liquid water container with ultrapure water (Milli-Q).   
 

5. Empty out the waste containers.   
 

6. Make sure you have saved the master script with the appropriate date under the ISHruns 
folder. 

 

 
 

7. Press the start button and the script will begin and ask for the number of slides to be 
processed. Before entering the slides number and pressing enter, prepare the methanol 
peroxide solution and place into receptacle. 

 

2.6 Summary of the In Situ-Hybridization Steps 
 

Prehybidization steps 

"Washing" means adding the amount of solution specified in the protocol in sequentially to all flow-

through chambers. "Repeated washing" mean multiple cycles of washing. By contrast, "incubation" 

means that added solutions were left in the chambers for the amount of time specified in the protocol 

below.  All solutions were provided in suitable containers located on the Genesis platform.  

1. Wash 5 times for 5 minutes with  MeOH containing 0.6% hydrogen peroxide. 

2. Wash 7 times with 300µL of PBS. 

3. Incubate 2 times for 5 minutes of 0.2N HCl.  
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4. Wash 7 times with PBS. At the end of this step a prompt with come up for the addition of the 

Proteinase K to the PK buffer. After pressing enter immediately add Proteinase K to the PK 

buffer.   

5. Incubate once with PK buffer. After PK buffer is pipetted remove the container and place the 

container with the Proteinase K solution. 

6. Incubate 2 times for 10 minutes with proteinase K solution. 

7. Wash 7 times with PBS.  

8. Incubate 2 times for 10 minutes with PFA.  

9. Wash 7 times with PBS.  

10. Incubate 2 times for 15 minutes with hybridization solution (Ambion B8807G) and then incubate 

for another 15 minutes while the temperature is raised to 64°C. Take care to heat up only after 30 

minutes because heating in any aqueous solution will result in the formation of air bubbles.  

Hybridization step 

1. The robot automatically delivers the probe to the specified hybridization chambers. Incubate probe 

at 64°C for 5.5 hours. After 2.5 hours a second aliquot of probe is pippetted. Adding fresh probe 

halfway through the incubation increases the signal strength of weakly expressed genes. 

Post hybridization stringency  washes 

Post hybridization washes are carried out at 62°C. Temperature reduction to room temperature is 

carried out while in cycle 1 of step 1 below:                 

Stringency wash solution are prewarmed for 1.5 hours (not longer) on the robot platform in a heated 

container so that they reach approximately 60°C.  This is necessary to avoid degassing that would 

occur if room temperature solutions were added to a 62°C hybridization chamber. 

1. Incubate 5 times for 5 minutes with 5x SSC. 

2. Incubate 5 times for 10 minutes with 2x SSC with 50% formamide.  

3. Incubate 5 times for 12 minutes with 1x SSC with 50% formamide.  

4. Incubate 4 times for 8 minutes with 0.1x SSC. 

Probe detection reactions 

Temperature reduction to room temperature is carried out while in cycle 4 of step 4 in the above 

stringency washes. All post-hybridization steps are carried out at room temperature.                 

1. Wash 4 times for 5 minutes with NTE  

2. Incubate 6 times for 5 minutes with 20mM iodoacetamide in NTE  

3. Wash 4 times for 5 minutes with NTE 

4. Wash 2 times for 5 minutes with TNT solution 

5. Incubate 6 times for 5 minutes with 4% sheep-serum 

6. Wash 4 times for 5 minutes with  TNT solution 

7. Incubate 2 times for 10 minutes with TNB blocking buffer (PerkinElmer Lifesciences, FP1020)   

8. Wash 2 times for 5 minutes with TNT solution 
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9. Wash 2 times for 5 minustes with maleate wash buffer (MWB)  

10. Incubate 2 times for 10 minutes with 1% blocking reagent (Roche 1096176)  

11. Wash 2 times for 5 minutes with MWB 

12. Wash 2 times for 5 minutes with TNT solution 

13. Incubate 3 times for 5 minutes with TMN solution  

14. Wash 4 times for 5 minutes with TNT solution 

15. Incubate 4 times for 10 minutes with TNB blocking buffer (PerkinElmer Lifesciences, FP1020) 

16. Incubate 2 times for 30 minutes with Anti-Dig-POD (Roche 1207733) in TNB blocking buffer 

17. Incubate 6 times for 5 minutes with TNT solution At the end of this step, on the morning of the 

second day a prompt asks for the addition of the soltution for the next step (tyramide biotin) 

18. Incubate 1 times for 30 minutes with tyramide-biotin diluted with amplification diluent buffer (all 

in TSA kit, PerkinElmer Lifesciences SAT700B).  

19. Wash 6 times for 5 minuetes with MWB 

20. Incubate 2 times for 20 minutes with neutravidin-alkaline phosphatase conjugate (Pierce 31002) 

diluted in 1% blocking reagent (Roche 1096176)  

21. Wash 6 times for 5 minutes with MWB. 

22. Wash 4 times for 5 minutes with TNT solution 

23. Wash 2 times for 5 minutes with TMN solution. At the end of this step, a prompt asks for the 

addition of the color reagent (see next step). 

24. Incubate 3 times for 10 minutes with of TMN solution containing BCIP (0.15mg/mL), NBT 

(0.4mg/mL)  This step maybe extended depending on signal strength.  

25. Wash 3 times with system liquid water.  

26. Wash once with NTE. 

27. Incubate once for 10 minutes with 4% PFA 

28. Wash 3 times with system liquid water  

 
Summary Table 

cycles T (min) volume Reagent l. class container temperature 

5 5 min. 300  H2O2 in MeOH ethanol   325 24º C 

7 5 min. 300 PBS (1) water 1000 24º C 

2 5 min. 300 0.2M HCl water 200 24º C 

4 5 min. 300 PBS (2) water 1000 24º C 

1 5 min. 400 PK buffer water 200 24º C 

2 10 min. 300 Proteinase K in PK buffer water 200 24º C 

7 5 min. 300 PBS (3) water 1000 24º C 

2 10 min. 300 4% PFA (1) water 200 24º C 

7 5 min. 300 PBS (4) water 1000 24º C 

2 15min 300 hyb-mix (1) hyb-mix 200 24º C 

1 15 min.   heat up to 64º C  hyb-mix  - 64º C 

1 330 min 300 probe hybridization probe 300 64º C 

5 5 min. 300 5 x SSC water o/n 450 62º C 

5 10 min. 350 formamide I water o/n 450 62º C 
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5 12 min. 350 formamide II water o/n 450 62º C 

3 8 min. 300 0.1 x SSC (1) water o/n 450 62º C 

1 8 min. 300 0.1 x SSC (2) water o/n 450 24º C 

4 5 min. 300 NTE (1) water o/n 1000 24º C 

6 5 min. 300 20 mM iodoacetamide (1) water o/n 325 24º C 

4 5 min. 300 NTE (2) water o/n 1000 24º C 

2 5 min. 300 TNT (1) water o/n 1000 24º C 

6 5 min 300 4% sheep serum (1) water o/n 325 24º C 

4 5 min. 200 TNT (2) water o/n 1000 24º C 

2 10 min. 300 TNB blocking buffer water o/n 325 24º C 

2 5 min. 200 TNT (3) water o/n 1000 24º C 

2 5 min. 300 maleate wash buffer (1) water o/n 1000 24º C 

2 10 min. 350 blocking reagent water o/n 200 24º C 

2 5 min. 300 maleate wash buffer (2) water o/n 1000 24º C 

2 5 min. 250 TNT (4) water o/n 1000 24º C 

3 5 min. 350 TMN water o/n 325 24º C 

4 5 min. 200 TNT (2) water o/n 1000 24º C 

4 10 min. 300 TNB blocking buffer water o/n 325 24º C 

2 30 min 350 antiDIG-POD water o/n 200 24º C 

6 5 min. 200 TNT (3) water o/n 1000 24º C 

1 25 min 250 tyramide-biotin -   24º C 

6 5 min. 250 maleate wash buffer (1) water 1000 24º C 

2 20 min 350 Neutravidin water 200 24º C 

6 5 min. 250 maleate wash buffer (2) water 1000 24º C 

4 5 min. 250 TNT (4) water 1000 24º C 

2 5 min. 400 TMN water 325 24º C 

3 10 min 350 BCIP/NBT water 200 24º C 

3 x 400 System liquid (1) System liquid   24º C 

1 x 300 NTE (3) water 1000 24º C 

1 10 min. 200 4% PFA (2) water 200 24º C 

3 x 400 System liquid (2) System liquid   24º C 

       

 

2.7 Disassembly of Hybridization chambers 
 
 

1. Remove hybridization chambers from the robotic platform for an initial quality control in the 
stereo-microscope. Record the results in the quality control sheet. 

 
2. Use the clamp remover, remove clamps from assembled hybridization chambers.  Place 

clamps into a small container to be rinsed later. 
 

3. Place unclamped hybridization chambers face-down into MilliQ water container.  Place slide 
frames into a container to be rinsed later. 
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4. Carefully remove slides from water and backplates, let spacers float off and place them, in the 
metal slide racks.  Take care not to scratch the tissue sections.  

 

 
 

5. Place the slide racks in the Leica Autostainer and rinse them briefly in ultra-pure (Milli-Q) 
water. 

 
6. Air dry the slides overnight or by placing them in the incubator set to 37º C FOR 1-2 hours. 

 
7. Cover-slip the slides in the cover-slipper using Hydromatrix as cover-slipping medium. 

Organic based cover-slipping media will dissolve the dark blue precipitate.  
 

8. Once the slides are cover-slipped, place them onto plastic slide trays.  Let the slides dry 
overnight at 37C in incubator. 

 
9.  Once the slides are dry, label the slides with their appropriate labels. The labels are printed 

from the labels spreadsheet in the ISH.xls document. Make sure the labels line up evenly with 
the top of the slides so that they scan properly. 

 
 

2.8 Disassembly of Hybridization chambers 
 

1. Take backplates from the water and place them into containers with ethanol. Leave them in 
there overnight.  

 
2. To clean off the backplates place them onto the cleaning rack physically rub them with a 

micro-fibre towel.   
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3. Take backplates out of ethanol and place them in stainless steel containers, and put them in the  
dishwasher.  

 

 
 

10. Rinse slide holders and clamps twice in deionized water and leave them out to dry.   
 

11. Remove stainless steel containers from dishwasher, place the containers in external stainless 
steel box and have them baked for three hours. 
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2.9 Ending the run 
 

1. Empty out the waste containers. 
 

2. Fill up the system liquid container. 
 

3. Turn off the robot, water-baths can stay on stand-by. 

 

3 Stock solutions and solution list for two rack run  

3.1 Stock solutions 
 
10x PBS: For 4L add the following solids components: 
 

Na2HPO4   57.6g 
KH2PO4   9.6g 
KCl    8g 

   NaCl    320g 
 
Add ultra-pure water up to a volume of 3700mL and stir until solid components dissolve. Adjust pH to 
7.5, and add more ultra-pure water up to a final volume of 4000mL. Autoclave and store in 1L bottles 
at RT (aliquot into 5 bottles). 
 

2x PK Buffer:  For 4L add the following solids components: 
 

Tris     48.4g 
   EDTA      11.7g 
 
Add ultra-pure water up to a volume of 3800mL and stir until solid components dissolve. Adjust pH to 
8 (add 20mL of 12N HCl solution and fine tune the pH), and add more ultra-pure water up to a final 
volume of 4000mL. Autoclave and store in 1L bottles at RT (aliquot into 5 bottles). Conductivity: 7.0 
mS/cm 
 
 
20x SSC: For 4L add the following solids components: 
 

Citric acid     352.8g 
   NaCl    701.2g 
 
Add ultra-pure water up to a volume of 3600mL and stir until solid components dissolve. Adjust pH to 
7 (and fine tune the pH), and add more ultra-pure water up to a final volume of 4000mL. Autoclave 
and store in 1L bottles at RT (aliquot into 5 bottles). Conductivity: 160 mS/cm 
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10x TN: For 4L add the following solids components: 
 

Tris (Trizma base)  484.6g 
    NaCl    351.8g 
 
Add ultra-pure water up to a volume of 3500mL and stir until solid components dissolve. Adjust pH to 
7.5 (add 280mL of 12N HCl solution and fine tune the pH), and add more ultra-pure water up to a 
final volume of 4000mL. Check conductivity (110mS/cm). Autoclave and store in 1L bottles at RT 
(aliquot into 5 bottles). Conductivity: 110 mS/cm 
 
 
20% (5x) PFA: 1 L 
 Note: PFA is extremely hazardous and only an experienced laboratory technician should make 
it.  Add 1 mL 2N NaOH to approximately 500 mL autoclaved water and heat the water to 65º C.  
Under the hood, dissolve 200 g paraformaldehyde in the water while heating and stirring.  Add 100 
mL 10x PBS and let the solution cool to room temperature.  Adjust pH to 7.4 using approximately 1 
mL 2M HCl.  Adjust the volume to 1 L.  Aliquot to 100 mL.  Store at -20º C for up to 6 months, or at 
+4º C for up to one week.  Dilute to 4% (1x) for use. pH: 7.4. Conductivity: 55 mS/cm. 
 
 
TNB: Add 2.5g of Perkin Elmer blocking powder to 500mL 1xTN.  
   
Turn on the stirrer, set heated platform to 55ºC (adjusted to something between 3 and 4). Set oven 
temperature to 65ºC. Stir moderately for 2 hours (not more than 3 hours). Needs to be degassed. Make 
sure it has cooled down to RT before adding primary antibody (do not cool rapidly or with ice). 
 
TMN :  Dissolve 48.5 g Tris (Trizma Base)(0.1M) and 23.4 g NaCl (0.1M) in 3.8L of ultra-pure water, 
 
Before dissolving 40.45 MgCl2(6H2O) dissolve the ingredients and adjust the pH to 9.5, then add 
MgCl2 and readjust the pH to 9.5. Add ultra-pure water to 4 L Conductivity: 25 mS/cm 
 
   
5x NTE: For 4L add the following solids components: 
 

NaCl    585g 
    Tris    24.2g 
    EDTA    37.2g 

 
Add ultra-pure water up to a volume of 3600mL and stir until solid components dissolve. Adjust pH to 
8 (fine tune the pH), and add more ultra-pure water up to a final volume of 4000mL. Check 
conductivity (150mS/cm). Autoclave and store in 1L bottles at RT (aliquot into 5 bottles).  
 
Maleate Wash Buffer: For 4L add the following solids components: 
 
    NaCl    35.06g 
    Maleic Acid   46.44g 
    NaOH    32g 
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Dissolve in 3.6 L ultra-pure water and adjust pH to 7.5. Add ultra-pure water up to 4000mL. Store at 
4°C in 1L aliquots. Discard after 1 week. 
  
Blocking Reagent 1%: For 250mL add the following solids components: 
 

 2.5g of Roche blocking powder and fill up to 250mL with MWB.  
   
Turn on the stirrer, set heated platform to 55ºC (adjusted to something between 3 and 4). Set oven 
temperature to 65ºC. Stir moderately for 2 hours (not more than 3 hours). Make sure it has cooled 
down to RT (don’t cool with ice) before filtering. Needs to be degassed. Before adding secondary 
antibody make sure it is at RT.  
  
Sheep serum:  
 Heat the inactive sheep serum (ours is Lamb Serum from Gibco) for 30 minutes at 55º C on a 
shaking water bath.  Allow the solution to cool and  and aliquot into 12 mL tubes.  Store at -20º C. 

3.2  Daily solutions 

 
Pre-hybridization and Hybridization Solution for a Two Rack ISH 

0.7% H2O2 7 mL H2O2 Sigma: H-0904 

Add peroxide at last moment 300 mL MeOH Fisher: A412-4 

Add in two segments 300 mL     

1x PBS 100 mL 10x PBS   

  5 mL 10% Tween   

  895 mL ultra-pure H20   
  1000 mL     

0.2M HCl 15 mL 2M HCl   

  750 uL 10% Tween   

  134.25 mL ultra-pure H20   
  150 mL     

PK buffer 50 mL 2x PK buffer   

  500 uL 10% Tween   

  50 mL ultra-pure H20   

  100 mL     

Proteinase K 75 mL 2x PK buffer   

Use one of these four concentrations: 750 uL 10% Tween   
P56: 7 ug/mL (= 35ul/100 mL Pkbuffer) x uL proteinase K  Roche: 3115828 

P7 15ul/100ml, E14.5 7.5ul/100ml 75 mL ultra-pure H20   

Add proteinase K    5 minutes before use 150 mL     

4% PFA 150 mL 4% PFA   

  750 uL 10% Tween   

  150 mL     

Hyb-mix 100 mL in situ hyb mix 
Ambion: 
B8807G 

Heat at 65 C, cool, add 150 mg DTT/100ml 100 mL     

Probe  (per slide) 30 uL probe  (20 ng/uL)   
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Vortex solution, then heat  270 uL in situ hyb mix 
Ambion: 
B8807G 

at 65°C for about 10 min., cool, add to rack. 300 uL     

Stringency Wash and Post-hybrization Solutions for a Two Rack ISH 

5 x SSC 75 mL 20x SSC   

These four can be mixed at the same time 1.5 mL 10% Tween   

Preheat to 70°C 223.5 mL ultra-pure H20   

  300 mL     

0.1 x SSC 1.5 mL 20x SSC   

Preheat to 70°C 1.5 mL 10% Tween   

  297 mL ultra-pure H20   

  300 mL     

formamide I 150 mL formamide Roche: 1814320 

Preheat to 70°C 150 mL 4x SSC   

  1.5 mL 10% Tween   

  300 mL     

formamide II 150 mL formamide Roche: 1814320 

Preheat to 70°C 150 mL 2x SSC   

  1.5 mL 10% Tween   

  300 mL     

1 x NTE 160 mL 5x NTE   

Preheat to 70°C 4 mL 10% Tween   

  636 mL ultra-pure H20   

  800 mL     

20mM iodoacetamide 1110 mg iodoacetamide Sigma: I-1149 

  300 mL 1x NTE   

Add iodoacetamide at end of first day 1500 uL 10% Tween   

Degas 300 mL     

1 x TNT 100 mL 10x TN   

  5 mL 10% Tween   

  895 mL ultra-pure H20   

  1000 mL     

4% sheep serum 12 mL sheep serum Gibco: 

  300 mL 1x TN 16070-096 

Filter, degas 1500 uL 10% Tween   

Add at end of first day 300 mL     

TNB   500 mL TN   

Use 120mL for next solution 2.5 g blocking reagent Perkin Elmer 

Degas 2500 uL 10% Tween   

Add at end of first day 500 mL     

Anti-digoxigenin-POD 120 mL TNB   

(1:500) 600 uL 10% Tween   

Add 1 mL autoclaved water for a new kit 200 uL anti-digoxigenin-POD Roche: 1207733 

Add antibody at end of first day 120 mL     

Tyramide-biotin 640 uL tyramide-biotin 
Perkin Elmer: 

Sat700B 

Automatic addition 36 mL tyramide-biotin buffer 

Add 1.2 mL DMSO to TB for a new kit 180 uL 10% Tween 

 
  

  36 mL     
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Tyramide-biotin 480 uL tyramide-biotin 
Perkin Elmer: 

Sat700B 

Manual addition  24 mL tyramide-biotin buffer 

Add 1.2 mL DMSO to TB for a new kit 120 uL 10% Tween 

 
  

  24 mL     

1x Maleate wash buffer (MWB) 796 mL MWB   

prepare fresh weekly 4 mL 10% Tween   

  800 mL     

1 % BR  2.5 g blocking reagent Roche 

Filter, degas 250 mL maleate wash buffer   

Use 120mL for next solution 1250 uL 10% Tween   

Add at end of first day 250 mL     

Neutravidin-AP 161 uL Neutravidin Pierce: 31002 

Filter 120 mL 1% BR   

(add antibody during tyramide-biotin step) 600 uL 10% Tween   

  120 mL     

TMN 350 mL TMN   

Filter 1750 uL 10% Tween   

Prepare levamisol 10 mg/ml 17.5 mL levamisole 10mg/ml   

  350 mL     

BCIP/NBT 150 mL TMN   
prepare fresh 3x 750 uL 10% Tween   

  600 uL NBT Roche: 1383213 

add BCIP and NBT reagents in TNT step, 450 uL BCIP Roche: 1383221 

mix with stir bar and add levamisole. 7.5 mL levamisole 10mg/ml   

  150 mL     

4% PFA 100 mL 5x PFA   

  500 uL 10% Tween   

  100 mL     
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4 Appendix:  

4.1 List of chemicals 
 
 

Chemical Catalog # Amount 
Hydrogen peroxide (H2O2) * Sigma H0904 500 mL 

Methanol (MeOH) * Fisher A412-4 4 L 
Hydrochloric acid * Fisher A144-212 2.5 L 

Proteinase K * Roche 745723 100 mg 

Hybridization buffer ** Ambion B8807G 100 mL 

Formamide ** Roche 1814320 500 mL 
Iodoacetamide ** Sigma I1149 100 g 

Sheep (lamb) serum  * Gibco 16070-096 500 mL 

Anti-digoxigenin-POD * Roche 1207733 1 mL 

Tyramide-biotin * NEN 106182 1.2 mL 

Tyramide-biotin buffer * NEN 106182 75 mL 

Neutravidin * Pierce 31002 1 mL 

Levamisole ** Sigma L9756 10 g 

NBT ** Roche 1383213 3 mL 
BCIP ** Roche 1383221 3 mL 

Tween 20 Fisher BP337-500 500 mL 

Potassium chloride (KCl) * Sigma P4504 500 g 

Sodium phosphate (Na2HPO4) * Sigma S0876 500 g 
Potassium phosphate (KH2PO4) * Sigma P5379 100 g 

Sodium citrate (citric acid) * Sigma C7254 1 kg 

Tris (Trizma) * Sigma T1503 1 kg 

Blocking reagent [TNB] * NEN FP1012 10 g 
Blocking reagent [BR] * Roche 1096176 50 g 

Maleic acid * Sigma M0375 500 g 

Magnesium chloride (MgCl2*6H2O) * Sigma M0250 500 g 

Paraformaldehyde * * EMS 19208 0.5 kg 
Sodium hydroxide (NaOH) * Sigma S5881 1 kg 

EDTA * Sigma E4884 500 g 

Diethylpyrocarbonate (DEPC) * * Sigma D5758 25 mL 

* Please handle all chemicals with appropriate care. 

** These chemicals are dangerous handle with extra care. 
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4.2 Solution descriptions 
 

PK buffer  (50mM Tris, 5mM EDTA, pH 8.0). 

Hybridization solution  (Ambion B8807G) 

SSC (0.3M NaCl 0.03M sodium citrate trisodium citrate dehydrate pH 7.0). 

NTE (5mM EDTA,  10mM Tris, 500mM NaCl, pH 7.6) 

TN solution (100mM Tris 150mM NaCl, pH 7.6) 

TNB bloking buffer  (0.5% blocking reagent in TN (PerkinElmer Lifesciences, FP1020) pH 7.6). 

MWB  (100mM maleate, 150mM NaCl, pH 7.5) 

Blocking reagent 1% (BR 1%) (Roche 1096176) containing MWB  

TMN solution (0.1M Tris, 0.05M MgCl2, 0.1M NaCl, pH 9.5)  

 

4.3 Checking for correct needle positions 
 

Check the configuration of the robot’s chamber racks and make sure they are all in the correct 
position.  To do this, turn on the robot and open up the Gemini program.  Gemini should open up 
to the last program used.  To check the configuration of an individual rack, go to the “Setup” menu 
and click “Configuration.”  Inside Configuration, scroll down to ChamberRack_48pos.  This 
corresponds to the chamber rack.  Put dummy hybridization chamber into the first and forty-eighth 
positions of the rack.  Click the “M” button to move the robot arm to the saved position and make 
sure that the tip is in the correct position.  The tip should be close to (almost touching) the slanted 
portion of the back-plate in the x-direction, about 1 mm above the glass itself (Figure A), and 2/3 
of the way to the far side of the robot in the y-direction (Figure B).  (This position should reduce 
the turbulence within the flow-through chamber.)  If the tip is in the wrong position, adjust it and 
save the changes, recording them in the MS Word file “Gemini Program Changes,” which is saved 
in the “Protocols” folder on Computer Four.  For the time being, these parameters seem to work 
well: 
 

 
Figure A      Figure B 

 

                                                                          
 
 

4.4 Maintenance  
 

1. Robot arm.  The robot arm will occasionally collide with things.  If it does, figure out 
why it collided and make sure it won’t happen again.  Common problems are 
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misalignment of the chamber racks, misplaced solution containers, and running the wrong 
program.  Usually you can remove the obstruction and hit the “retry” button when the 
problem happens, but sometimes the tips that hit will be rendered unusable for a time.  If 
this happens,  

 
2. Gemini program.  Changes in the protocol will sometimes make the Gemini program 

obsolete.  When this happens, make the changes and save the program under the new date, 
but be sure to make the changes to both the 4-rack and 2-rack versions of the program.  
Sometimes the robot will collide or pipette incorrectly and you will need to make a short 
version of the program that will start at a certain point.  To do this you must work on the 
fly—just eliminate the steps that you don’t want.  Leave the ones at the beginning where 
the robot runs the pumps and finds out how many slides there are, and then let it start up 
wherever it left off.  For example, if the slides didn’t receive anti-digoxigenin, you won’t 
know it until the color reaction begins.  Then you would need to rewrite the program such 
that it reruns all of the steps starting with TNB and proceeding through to the end.  See 
Part VI: Manipulating Gemini programs for more information about this. 

 
 

4.5 Troubleshooting Gemini 
 

4.5.1 Starting from the middle of the script after aborting  
 
If the run has been aborted due to a problem, select (highlight) the line where you want to restart the 
script from. For example the beginning of the pk buffer addition (line 63). Press the enter variable 
button and then press the continue at line button. The script shall continue after you enter the number 
of slides.  
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4.5.2 Error detection 
 
When the needle is not able to detect the liquid, if there is still enough liquid in the receptacle you can 
command the robot to go to zmax by pressing z on the keyboard. If you do that please make sure 
sufficient amount of solution is picked up and delivered to all the hybridization chambers.  
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The same error may occur if there is sufficient liquid but the liquid level is higher that the liquid 
detection height. Again press z to go to zmax and continue. 
 

 
 
 
 

 


