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Free-Floating ISH-DIG Protocol 

Note:  This protocol is the original version of the Free-Floating FISH protocol.  It is recommended to use 6 well non-tissue culture plates for the wash steps & 24 or 12 well plates for the other steps.  It is also suggested to use a glass Pasteur pipette heated into a curved “hook” for transferring tissue so that it does not get caught in the paintbrush.  

1. Cutting and Pre-treatment of sections
: KEEP RNAse-Free


Day 1
a. Prepare 6 well plates with 2XSSC; for two concentrations of probe, take alternate sections in separate wells.  

b. Thaw -80˚C brains
 if necessary, in ultrapure 20% sucrose/0.1MPB

c. Change cyrostat blade to RNase free one and cut sections at 40μm

d. Wash 1X in 2XSSC

e. Heat Hybridization Buffer to 60˚C 

f. Using an RNAse-free brush, transfer sections to 24 well plate with 500μl PK Buffer per well

g. Add 500μl 2X PK solution to each well

i. 1.6 μl of 2.5mg/μl PK

ii. 2,000 μl PK buffer
iii. 10 min at 37˚C

h. Add  1,000 μl 4% Para (PFA)/0.1M PB for 5 min at R/T

i. Transfer to 2XSSC wash for 5 min at R/T

j. Transfer sections to wells with 500μl Acetylation Buffer

k. Add 500μl 2X Acetylation Solution (made fresh)

i. 2000μl Acetylation Buffer
ii. 10μl glacial Acetic Acid (final concentration: 0.5%)

iii. 10 min at R/T

l. Wash in 2XSSC for 5 min R/T

i. Hybridization of sections

ii. In 2.5ml corning screwtop tubes, mix:

1. Probe (desired concentration by titration)

2. 2ml Hybridization Buffer
3. Seal screw cap and with parafilm and leave 60˚C overnight

2. Post –hybridization: KEEP CLEAN





Day 2
a. Wash in 2XSSC/50% Formamide for 20-30min at 60˚C
2X

i. After first wash, prepare Blocking buffer.

1. Blocking buffer.

ii. 0.5g Blocking reagent (stored at 4˚C, bring to R/T for weighing)

iii. 50 ml DIG Buffer 1

iv. Heat in 60˚C water bath and shake occasionally until dissolved

b. RNAse treatment (double volume if background is high)

i. 20μl RNAse (stored at -20˚C)

ii. 20ml RNAse buffer
iii. Incubate for 30 min at 37˚C in oven/tissue culture incubator.

c. Wash in 2XSSC/50% FA for 20-30min at 60˚C
2X

d. Wash in 0.4XSSC for 30min-1hr at 60˚C

e. Wash in Blocking buffer for 1-2 hrs at R/T

f. Anti-DIG (use at 1:3000-5,000 – determine optimal concentration)

i. (3.33-2μl) Anti-DIG (stored at -20˚C)

ii. 10ml Buffer 1

iii. 100μl 10X Triton (final 0.1%)

iv. Cover with foil, leave at 4˚C for 3-5 days

3. Detection







Day 5-7
a. Wash in DIG Buffer 1 for 15min at R/T
2X

b. Wash in DIG Buffer 3 for 5 min at R/T

c. Chromagen

i. 35μl X-P (X-phosphate/5-bromo-4-chloro-3-indolyl phosphate stored at -20˚C)

ii. 45μl NBT (4-Nitro blue tetrazolium chloride stored at -20˚C)

iii. 10ml Buffer 3

iv. Cover with foil, leave at R/T for 6-8hrs

v. Check detection every 2 hours under light microscope

1. Sections will turn violet/burgundy color

2. Stop reaction when good signal to background achieved

4. Stop reaction and mount

a. Wash in TE for at least 30min or overnight at 4˚C 

b. Mount sections in 50mM Tris on gel-subbed slides

c. IF NOT USING AQUEOUS MOUNTING MEDIA: Allow to dry overnight (min. 3hrs) and coverslip using reduced alcohol times and HemoDe/Citrasolve. 

d. CAUTION: Signal IS EtOH soluble!!! Post-fix in para, and use VERY short (i.e. 5sec) EtOH washes. Otherwise you can use aqueous mounting medium.
























































































� Perfuse and post-fix 24hrs with 4%paraform/0.1MPB; cryoprotect 24hrs in 20%sucrose/0.1MPB made with ddH20.  If not cut within 2 weeks, then freeze tissue in crushed dry ice and store at -80˚C.





