i f¢ HEREDITAS (Beijing) 2013 4 |, 35(4): 522—528

ISSN 0253-9772  www.chinagene.cn LI

DOI: 10.3724/SP.J.1005.2013.00522

Y

D 0 75 40 PR B IR AV S 2 S 5 O 5 5 iR
kA&, X|iE

> , 100101

©OBERR R A 2 BOR AR U RNA #1482 UK 9 mRNA SRk 8 — BUEOR, A AR R 30 4 90 70 3 T B
BRATEHEEEZNNA . wAEHZEAGEIHER. SRRENKLER, G- NMAZHANIRE
RUMRER. ALBRESEENN LT %, HZEARWUKH, FXERRE, EREmER. XEER
WBED & 6], NBTEREMRRBRNLE L, HERNBTALRETANERFEL R L RRE,
W] Bt SR AT T SE B S5 R B AR N R A R AR i

Wt AR AR

A brief protocol for high-resolution whole mount in situ hybridiza-
tion in zebrafish

ZHANG Chun-Xia, LIU Feng

State Key Laboratory of Biomembrane and Membrane Biotechnology, Institute of Zoology, Chinese Academy of Sciences, Beijing 100101,
China

Abstract: Whole mount in situ hybridization (WISH) is a popular technique that is used to study temporal-spatial gene
expression at mRNA level in model systems. Sensitive and high-resolution WISH is important for every laboratory that uses
this technique to study expression pattern of genes in wildtype and perturbed embryos. Based on the commonly used proto-
cols in fish community, our lab optimizes them to get more sensitive and specific results. Here, we briefly summarize the
history of this technology using zebrafish as an example, describe a detailed experimental protocol, and provide trouble-

shooting for imperfect results and their solution.
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polymerase(Promega, P1085); DNase I(NEB, M0303S);
Heparin sodium salt (Sigma, H4784); tRNA(RNA
from torlua yeast, Type VI, Sigma, R6225); Pronase
(Sigma, P6911); Protease K(Amresco, 0706); Blocking
Reagent(Roche, 11096176001); anti-Digoxigenin-AP
Fab Fragments(Roche, 11093274910); BM Purple(Roche,
11442074001), PFA(Paraformaldehyde, Merck, 104005);

1.2
LF- ,ZF-A4 ( ) )
1.3
10xPBS (1L, ) 80 g NaCl, 2 g
KCl, 27.98 g Na,HPO, 12H,0, 2.4 g KH,PO,, 1
L
IxPBST(1 L, ) 100 mL 10xPBS, 1 mL
Tween 20, 1L
4% PFA(500 mL, 4 ) 20 g PFA ,
500 mL 1xPBS PFA , ,
70
20xSSC (pH7.0, 1 L, ) 1753 g
NaCl, 100.5 g C¢HsNa;0,-2H,0, 1L
2xSSC(200 mL, 65 ) 20 mL 20x
SSC, 200 pL Tween-20, 200 mL
0.2xSSC(500 mL, 65 ) 5 mL20x
SSC, 500 pL Tween-20, 500 mL
Pronase(Pronase, 30 mg/mL, 20 ) 390 mg
Pronase s 13 mL ) 37
1 h, , =20 , 1xPBS
1 mg/mL, 2~3 (100 mL)
121.1 g Tris, 58.5 g NaCl, 100 mL
Protease K(-20 ) Protease K
10 mg/mL , ,
1:1000 IXxPBST ,
10 pg/mL
Hybe-(1L, , 65
) 500 mL , 250 mL 20xSSC, 9.2 mL 1 mol/L
, 1 mL Tween-20, 1L
Hybe+(4 s 65 )
Hybe- tRNA ,
500 pg/mL 50 pg/mL
tRNA (50 mg/mL, 4 ) 5 gtRNA ,

100 mL tRNA ,
(100 mg/mL, —20 ) 100 mg
s 1 mL
MAB 1L, ) 11.6¢g ,88¢g
NacCl, 950 mL , 8 g NaOH
pH 7.5, 1L
MABT (1L, ) 1L MAB
1 mL Tween-20 0.1%(v/v)
(MAB Block, 1 L, 20 ) 20 g
Blocking Reagent, 1 L MAB ,

2% (W/v), 65 , )
,—20 ,
( )
Fab Fragments 1 5000
(BCL Buffer , 200 mL,
) 1 mol/L Tris-HCI(pH9.5)20 mL, 5 mol/L NaCl 4 mL,
0.5 mol/L MgCl, 10 mL, 20% Tween-20 1 mL,

anti-Digoxigenin-AP

50 mL
2
2.1
RNA DNA
RNA
, DNA ,
pGEM-T  pGEM-T easy R
T7 SP6 RNA PCR
RNA ,
RNA
, , 3’ , PCR
800~1 200 bp
, T7
) T7
, SP6 , 1 puL
1 uL DNase 37 15 min ,
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RNase Free ddH,0 100 pL, 2 3. PBST Smin,2 ;
(200 pL)RNase Free 1/10 (10 4. 4% PFA 20 min;
pL)RNase Free (3 mol/L), , PBST 5 min, 5
-20 30 min RNA , ;
50~80 pL( )RNase Free . 50% PBST +50% Hybe- 5 min;
ddH,O RNA, 30~100 ng/uL 7. Hybe-, 65 (LF- )
Hybe+ 1 10 , —80 , 1h;
Hybe+ 1 200 8. 100~200 pL Hybe+ 1
200 RNA (200 puL 30~100 ng
x1 RIMERRMEKER RNA), 65
, 4
DNA template 11 puL
5> Buffer 4 uk 10 mL 5.67 mL
DDT 2L .
H,0, 3.33 mL H,0,, 1 mL(50% formamide+5xSSC),
DIG-Labeling Mix 2 uL EP
RNase inhibitor 0.5 uL ( ’ , ’ ), 4 d
SP6 RNA Polymerase 1 uL .
3 1sh 8~10 min, ,
EP , 3
2.2 223 F2dARME
1d s )
2d 3d ZF-A4 1 , =20 (
( 4~6 );
221 HERAL ST x o
oed EARARARTR LS 100% Hybe-, 10 min;
1. (24 hpf 75% Hybe-+ 25% 2xSSC, 10 min;
50% Hybe- + 50% 2xSSC, 10 min;
0.003% PTU ’ ’
& ), 25% Hybe-+ 75% 2xSSC, 10 min;
Pronase 2xSSC, 10 min;
, 4% PFA, 4 0.2xSSC, 15 min, 4
2. 4% PFA, , =20 3.
2h 75% 0.2xSSC + 25% MABT, 5 min;
. . 50% 0.2xSSC +50% MABT, 5 min;
222 F1dFAER 25% 0.2xSSC +75% MABT, 5 min;
o 11 .
1 ( 30 ), 100% MABT, 5 min;
4. (  MAB Block) , 1h,
PBST '
75% methanol + 25% PBST, 5 min; ’
50% methanol + 50% PBST, 5 min; > MARB Block, 15000
25% methanol + 75% PBST, 5 min; (Roche), 1h, 4
100% PBST, 5 min, 4 ; ,
2. 10 pg/mL Protease K , 1. 1 , 500 uL
s 24 hpf 65 Hybe- ,
, 24 hpf 8~9 min, 36 , 65 Hybe-
hpf 13 min, 4 dpf 40 min; ;
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2. , 2d ( 2 ),
s 2.d 2 s . MABT 15 min, 8
; 3. BCL Buffer Smin, 3
3. 100% MABT , 4. BCL Buffer BM Purple 1 1
s ( MAB Block, s 5
-20 ) , 1h, ; 5. , 4% PFA 20
4. MAB Block, 15000 min; .
(Roche), I h, 4 6. PBST Smin, 3 ;
7 PBST, 90% glycerol,
224 #3d3e
1. 1 h, 4
A
B
BRI GRS N b
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1 1 )
, 3d s 2 2
2. )
EP . BCL Buffer 3B
BM Purple 1 1 , 3C ’ ’ ’
3. , 5~7 ’ ’
225 BA#BR%E ’ ’
90%glycerol ,
3A s , Nikon SMZ1500 ,
Nikon DIGITAL SIGHT DS-Ril , ,
A
shh 10 hpf ragl 4 dpf’
B
E3 WMEaBRFEMARERABEESG
A s 90% glycerol s ;B C 10 hpf shh

4 dpfragl
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