in situ hybridization of whole zebrafish embryos

PROBE SYNTHESIS

· To the restriction reaction that lineated the vector, add SDS to 0.5% and 1 l 20mg/ml proteinase K and incubate for 30 min. at 65º.

· Phenol: Chloroform extract and precipitate the template using 1/10 final volume of Rnase-free ammonium acetate stop solution (Ambion) and Rnase-free IPOH (2/3 final volume). Incubate 5 min. at RT. Spin 10 min. Wash pellet with 70% Rnase-free ETOH. Resuspend in Rnase-free H2O.

(Alternatively clean with a Zymoclean column)

· Assemble the reaction as follows: 


1 g template in 11 l H2O

2 l 100mM DTT

2-l 5X TSC buffer

2-l 10X dig or fl labeling mix

1 l RNA guard

2-l RNA polymerase

· Incubate 2 hours at 37º

· Add 1 l Rnase-free Dnase and incubate 15 min. at 37º

· Clean probe using the Bio Rad Micro Bio-Spin columns, Rnase-free.  Invert column to mix the gel.  Tap to remove trapped air.  Snap  off tip, place in a 2ml wash tube, remove cap and spin for 2’ at 3,300 (1000rcf) rpm in the Eppendorf table-top centrifuge.

· Place the column in a new 1.5ml tube and apply the transcription reaction to the gel bed (do not disturb the gel bed).  Spin 4’ at 3300 rpm.

· Probe in now in 10mM Tris buffer. Run 1-2 l on a gel and add an equal volume of formamide to the remaining probe.  Store at –20ºC.

FIXATION

· Fix embryos with 4% PFA/PBS overnight at 4(C
· Wash 2x PBST, 5’ each at room temperature (RT)
· Dechorionate embryos (easiest at this point)
· Transfer embryos to 25%, 50% and 75% MeOH for 5min each
· Then 100% methanol (MeOH), replace with fresh MeOH after 5’
· Put at -20(C overnight (or one hour)
· 5’ 50% MeOH in PBST at RT
· 5’ 30% MeOH in PBST at RT
· 2x PBST, 5’ each at RT
· Fix 20’ 4% PFA/PBS at RT
· 2x PBST, 5’ each at RT
PROTEINASE AND POSTFIXATION

· Digest with proteinase K (5g/ml in PBST) at RT for 5 min. (depends on the stage, younger stages are more sensitive; depends also on the batch of enzyme, which we test if we get a fresh batch.)
· Rinse briefly in PBST, wash 1x 5’ in PBST.
· Fix as above (4% PFA/PBS, 20’)
· Wash as above (2x PBST)
PREHYBRIDIZATION

· Incubate 5’ at 55ºC – 68º in HYB-

· Prehybridize at 55ºC – 68º for 1 hour up to 2 days in HYB +

HYBRIDIZATION

· Take off but 50 l of the preHYB + without letting the embryos touch air

· Add 1 or 2 l of probe to the embryos.

· Incubate overnight at 65ºC

PROBE REMOVAL

· Remove probe

· 2x 30’ 55º- 65ºC 50% Formamide/2xSSCT

· 1 x 15’ 55º- 65ºC 2 x SSCT

· 2x 30’ 55º- 65ºC 0.2 x SSCT

ANTIBODY INCUBATION

· Block for at least 1 hour at RT with 150mM maleic acid, 100mM NaC1 (pH 7.5) plus blocking reagent (2% Boehringer Blocking  Reagent).

· Add Fab-AP as supplied by Boehringer at a 5000-fold dilution in above solution

· Incubate 4h @ RT or 4º ON

· Wash 4 x 20’ with 150mM maleic acid, 100mM NaC1

DETECTION OF DIG-LABELLED PROBE

· Wash 3x5’ in staining buffer
· Incubate in staining buffer with 4.5 l NBT and 3.5l X-Phosphate (NBT, 75mg/ml in 70% dimethylformamide; X-Phosphate, 50mg/ml in dimethylformamide) per ml added. 

· Stain
· Wash in PBST
· Fix in 4% PFA for 20 min.
· Wash in 2 X 5 min. in PBST
· 10 min. each in 25%, 50%, 75% and 100% methanol in PBST. Then change to 100% again and incubate 30 min. to ON.
· 10 min. each in 75%, 50% and 25% methanol in PBST. Then 2 X 5 min. in PBST.
MOUNTING

· 10 min. each in 25% and 50% glycerol in PBST. Clear ON in 75% glycerol.

SOLUTIONS:



PBST

PBS plus 0.1% Tween



SSCT

SSC plus 0.1% Tween



HYB-

50% formamide





5xSSC





0.1% Tween-20



HYB+

HYB-





5mg/ml torula (yeast) RNA





50g/ml heparin

The torula RNA is prepared by proteinase K digestion of RNA with subsequent phenol-, phenol-chloroform-, and chloroform-extraction. The RNA is precipitated and dissolved in DEPC-treated water.









50ml

Staining
100mM Tris pH9.5



5 ml of 1M Tris pH9.5

Buffer

100mM NaC1




1.6 ml of 3M NaC1



50mM MgC12




2.5 ml if 1 M MgC12


0.1% Tween-20









40.84 ml ddH20

