Non-Radioactive Probe Labeling

Labeling uses the Promega Riboprobe Combination System T3/T7 (cat # p1540).  

Be careful to maintain RNAse free conditions.

For information on Template preparation, see either the Vosshall protocol or the Lisa protocol.
FITC RNA Labeling Mix #11967920

DIG RNA Labeling Mix #11277073910

T3 Polymerase #P208A

T7 Polymerase #P207D

Makes sufficient probe for 2-4 mls of Hyb buffer, or up to 50 slides at 80 uL each.

1.  Set out all needed solutions on ice.  Label one tube for each probe.  To each labeled tube, add:


2.0 uL

5x Trans Buffer (#P118B)
1.0 uL

100 mM DTT (#P117A)
0.5 uL

Rnasin Rnase Inhibitor (#N251A)
3.5 uL 

Rnase free H2O (#P119A)
1.0 uL

Appropriate RNA labeling Mix (DIG, FITC, or Rhodamine)

1.0 uL

Appropriate Polymerase (T3, T7, or SP6)

1.0 uL

DNA template (ie, BDNF, CCK, etc)


2. Incubate at 37 C for 1 hr.  Make sure each tube is tightly capped!  During this step, prepare the columns for purification (see below).

3. Add 0.5 uL Dnase RQ1 and incubate at 37 C for 15 minutes.

4. Add 1.0 uL DTT (1 M)

5. Add 36.5 uL H20 (brings the total volume to 50 uL)

6. Proceed to probe purification below.
Probe Purification

We now use commercially available Riboprobe spin columns.  They save time and yield more reliable results than homemade columns.  If you would like to make homemade columns please refer to the old in situ protocol
Roche Quick Spin Columns for Radiolabeled DNA Purification (catalog number: 1 273 973)

Sephadex G50 Fine

1. Disperse contents of column by flicking until well mixed.  Label each tube on the side.

2. Remove the top of the column with the provided cap opener
3. Remove the bottom tip of the column (the order in which these are removed is important—to avoid air bubbles in the column always open top first then bottom)

4. Let column drip by gravity flow into a waste collection tube (provided with column) for 15 min – drain collection tube when full.
5. Place each column and waste tube in a separate 50 ml conical tube and spin 2500 rpm for 4 min.  Remove with RNAse-free forceps.

6. Drain collection tube

7. Spin 2500 rpm for 1 min (resin bed should look tightly packed and tried out)
8. Transfer column to a clean wash tube with cap labeled with the probe’s name.

9. Add hot probe to the top of the resin bed

10. Let sit for 5 minutes

11. Place column and collection tube in 50 ml conical tube 
12. Spin 2500rpm for 8 minutes

13. Run on gel (30 minutes at 130 V) & store at -20.

Brief PreHyb Protocol

In situ Hybridization with Cryostat Sections

Warm slides to RT prior to placing in racks to avoid condensation

Can process sequential racks as rapidly as every 15 minutes if have n-1 number of paraform jars
Maintain RNAse free conditions.
1. 4% Paraformaldehyde


30 min

2. 1x PBS #1




5 min (change every 2-3 racks)

3. 1x PBS #2




5 min (change every 2-3 racks)

4. Proteinase K



7.5 min (fresh lot & solution every time)

**PK aliquots in -20 are 200 uL (in PBS).  Add 1 aliquot to 250 mL Tris/EDTA

5. 1x PBS #3




5 min (change every 2-3 racks)

6. 4% Paraformaldehyde


30 min

7. H2O Dip

8. 0.1 M Triethanolamine


10 min, slow stirring (fresh every time)

**Note:  Add 6.7 mLs of triethanolamine to 500 mLs H2O in a 1 L beaker.  The slide rack is suspended in the stirring triethanolamine solution once it is completely dissolved.  Make sure the tissue is completely covered.  Then add 1.25 mL of Acetic Anhydride to the slides and start timer.

9. 1x PBS #4




5 min (change every 2-3 racks)

10. 0.85% NaCl



5 min

11. Dehydrate the slides through ethanol

30% EtOH


2 min

50% EtOH


2 min

70% EtOH


2 min

85% EtOH


2 min

95% EtOH


2 min

100% EtOH

2 min

100% EtOH

2 min

Air dry slides for 30 minutes.  Slides may be used immediately, or stored at 4C prior to hybridization within 1-3 days.  To store, wrap slide rack in aluminum foil & place in beaker with Drierite crystals.

Hybridization
Hybridization Buffer:  27 mL Stock 

15.0 mL
Deionized 50% formamide 

2.25 mL
4 M NaCl 

0.60 mL
1 M Tris pH 7.5

0.30 mL
0.5 M EDTA pH 8

0.30 mL
1 M NaH2PO4

6.00 mL
50% Dextran Sulfate

0.60 mL
50X Denhardts
1.50 mL
10 mg/mL Yeast RNA
1. Turn on shaker incubator to warm up to 80 C.  Change bench paper & set up a hot water bath to thaw the hyb buffer.  Clean forceps with RNAse away.  In the slide mailer, insert a slide at 20, then place a rolled up paper towel saturated with humidity buffer below it.


2. Vortex buffer well once thawed.  For each slide, prepare 100 µl hybridization buffer + 2 µl of DIG and/or FITC probe (can adjust amount of probe used based on strength, e.g. between 1:2500 & 1:10). 


3. Denature probes/hyb buffer mix by heating to 80 C for 10 minutes with shaking. Add directly from hot tube. Pipet carefully onto tissue and coverslip with cut parafilm.

4. Place slides horizontally in slide mailers. Do not mix slides containing different probes in the same slide mailer, because cross-contamination may occur. 


5. Hybridize slides by placing horizontally in slide mailers in a humidified box at 65 C for 16 to 24 hours.  Seal box with tape.
Brief Wash Protocol

In situ Hybridization with Cryostat Sections

Incubate solutions ON before using.  Can process sequential racks as rapidly as every 15 minutes.
1. 5x SSC + 10 mM DTT



5 min (until parafilm off)

50C

**Use 0.32g DTT per 200 mL 5xSSC.  Be sure to keep probes separate.
2. 5x SSC + 10 mM DTT



30 min (new every rack)

50C
3. 50% Formamide/2x SSC/10 mM DTT

30 min (new every rack)

56C
4. 1x Wash Solution #1



10 min
 (new every 2 racks)

37C

5. 1x Wash Solution #2



10 min (new every 2 racks)

37 C
6. RNAse A 





30 min (new every rack)

37 C

**400 uL stock RNAse A + 200 mL Wash Buffer

7. 1x Wash Solution #3



5 min (new every 2 racks)

37 C
8. 2x SSC





5 min (new every 2 racks)

37 C

9. 0.1x SSC





5 min (new every 2 racks)

37 C
10. Dehydrate the slides through ethanol with:


0.3 M Ammonium Acetate NH4AC


5.8 g into 250 mLs each (can save up to 2-3 weeks)


30% EtOH


2 min


60% EtOH


2 min


70% EtOH


2 min


85% EtOH


2 min


95% EtOH


2 min


100% EtOH is pure (no NH4AC)


100% EtOH


2 min


100% EtOH


2 min

Air dry slides for 30 minutes; procede with amplification steps.

ALTERNATIVE SHORT WASH:

Remove coverslips by soaking slides in 5x SCC for 5 min at 65 C.

Wash slides 3 x 20 min in 0.2x SSC at 65 C.  
Antibody Fluorescence Amplification 
Post-Hyb & Wash
Buffers: 

TN 
100 mM Tris-HCl (pH 7.5) 

150 mM NaCl 

TNB 
1% BSA in TN buffer
TNT 
0.05% Tween20® in TN buffer 

Be sure to always do weaker probe first if doing double in situ!

1. Equilibrate in TN for 5 min. 

2. Block in TNB for 30 min in a vertical slide mailer @ RT. 

3. Dilute anti-FITC-POD 1:500 in TNB. 

4. Apply 150 µl/ slide, parafilm coverslip, and incubate ON @ 4 C. 

5. Wash slides with TNT - 4 x 5 min with brief wash prior to remove coverslip.  Place on rotator plate during washes.
6. Dilute FITC-Tyramide 1:50 in Amplification Reagent (TSATM kit). 

7. Apply 80 µl of working solution per slide, coverslip, incubate for 30 min @ RT—cover with tinfoil. 

8. Wash slides with TNT - 2 x 5 min with brief wash prior to remove coverslip.

9. To quench peroxidase activity, incubate in 3% H202 for 1 hr (1:10 dilution in TN).
10.  Wash slides with TNT - 4 x 5 min with brief wash prior to remove   coverslip.
11.   Dilute anti-DIG-POD 1:500 in TNB. 
12.   Apply 150 µl/ slide, coverslip, and incubate ON @ 4 C. 

13.   Wash slides with TNT - 4 x 5 min with brief wash prior.
14.   Dilute Cy3-Tyramide 1:50 in Amplification Reagent (TSATM kit). 
15.   Apply 80 µl of working solution per slide, coverslip, incubate for 30 min @ RT. 

16.   Wash slides with TNT - 4 x 5 min with brief wash prior. 

17.   Mount Slides in 60ul VectaShield®. 
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