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JEANIELL, NT 5 CY3 X4, BATRE AL, 594 BB 594nm, KHHEK
615nm. FA1HE ALL,
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Immunofluorescence Protocol (Paraffin-slides)

1. Apparatus and Reagents
1.1 Apparatus

Name Producer Model

Dehydrator DIAPATH Donatello

Paraffin embedding machine Wuhan Junjie Electronics Co., Ltd. JB-P5

pathology slicer Leica RM2016

Frozen machine Wuhan Junjie Electronics Co., Ltd. JB-L5

Water bath-slide drier Zhejiang Jinhua Kedi KD-P
Instrumental Equipment Co., Ltd.

Oven Shanghai Huitai DHG-9140A
Instrument Manufacturing Co., Ltd.

Glass microscope slides Servicebio

Coverslips CITOTEST 10212432C

Microwave Glanze P70D20TL-P4

Rocker Servicebio TSY-B

Vortex Servicebio MX-F

Micro-centrifuge Servicebio DI100SE

Pipettor Dragon KE0003087/KA0056573

Liquid blocker pen Servicebio G6100

Slice scanner Pannoramic Pannoramic

MIDI:3Dhistech

1.2 Major reagents

Name Producer Code Dilution

Ethanol SCRC 100092183

Biodewax and SERVICEBIO G1128

Clear Solution

EDTA  antigen retrieval Servicebio 1330-20-7

solution (pH 8.0) G1206

EDTA  antigen retrieval Servicebio G1203

solution (pH 9.0)
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Sodium  citrate  antigen Servicebio G1202

retrieval solution (pH 6.0)

PBS solution Servicebio G0002
3%H202 SCRC

FITC-TSA Servicebio G1222
CY3-TSA Servicebio G1223
647-TSA Servicebio G1224
Spontaneouss  fluorescence Servicebio G1221

quenching reagent

BSA Servicebio G5001
Primary antibody

Secondary antibody

DAPI Servicebio G1012

2. Procedure

2.1 Deparaffinize and rehydrate: Incubate sections in 3 changes of Biodewax and Clear Solution,
10 min each. Dehydrate in 3 changes of pure ethanol for 5 min. Wash in distilled water.

2.2 Antigen retrieval: Immerse the slides in EDTA antigen retrieval buffer (pH 8.0) and maintain
at a sub-boiling temperature for 8 min, standing for 8 min and then followed by another
sub-boiling temperature for 7 min. Be sure to prevent buffer solution evaporate. Let air cooling.
Wash three times with PBS (pH 7.4) in a Rocker device, 5 min each. Use the right antigen
retrieval buffer and heat extent according to tissue characteristics.

2.3 Circle, Block endogenous peroxidase: Wash three times with PBS (pH 7.4) in a Rocker
device, 5 min each eliminate obvious liquid, mark the objective tissue with liquid blocker pen.
Immerse in 3% H2O; and incubate at room temperature for 15 min, kept in dark place. Then wash
again three times with PBS (pH 7.4) in a Rocker device, 5 min each.

2.4 Block with serum: Eliminate obvious liquid, mark the objective tissue with liquid blocker pen.
Cover objective tissues with 10% donkey serum (for the case of primary antibody originated from
goat) or 3% BSA (for the case of primary antibody originated from others) at room temperature
for 30 min.

2.5 First primary antibody: Throw away the blocking solution slightly. Incubate slides with the
first primary antibody (diluted with PBS appropriately) overnight at 4 °C, placed in a wet box

containing a little water.
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2.6 Corresponding secondary antibody marked with HRP: Wash slides three times with PBS
(pH 7.4) in a Rocker device, 5 min each. Then throw away liquid slightly. Cover objective tissue
with secondary antibody (appropriately respond to first primary antibody in species), incubate at
room temperature for 50 min in dark condition.

2.7 CY3-TSA solution: Wash slides three times with PBS (pH 7.4) in a Rocker device, 5 min
each.Incubate slides with CY3-TSA solution(diluted with TBST appropriately) for 10 min in dark
condition.After that,wash slides three times with TBST in a Rocker device, 5 min each.

2.8 Microwave treatment: Immerse the slides in EDTA antigen retrieval buffer (pH 8.0) and
maintain at a sub-boiling temperature for 8 min, standing for 8§ min and then followed by another
sub-boiling temperature for 7 min,to remove the primary antibodies and Secondary antibodies
combined with tissue.Be sure to prevent buffer solution evaporate.

2.9 Second primary antibody: Incubate slides with primary antibody (diluted with PBS
appropriately) overnight at 4 °C, placed in a wet box containing a little water.

2.10 Second corresponding secondary antibody marked with HRP: Wash slides three times
with PBS (pH 7.4) in a Rocker device, 5 min each. Then throw away liquid slightly. Cover
objective tissue with secondary antibody (appropriately respond to second primary antibody in
species), incubate at room temperature for 50 min in dark condition.

2.11 FITC-TSA solution: Wash slides three times with PBS (pH 7.4) in a Rocker device, 5 min
each.Incubate slides with FITC-TSA solution(diluted with TBST appropriately) for 10 min in dark
condition.After that,wash slides three times with TBST in a Rocker device, 5 min each.

2.12 Microwave treatment: Immerse the slides in EDTA antigen retrieval buffer (pH 8.0) and
maintain at a sub-boiling temperature for 8 min, standing for 8§ min and then followed by another
sub-boiling temperature for 7 min,to remove the primary antibodies and Secondary antibodies
combined with tissue.Be sure to prevent buffer solution evaporate.

2.13 Incubate the third primary antibody: Incubate slides with primary antibody (diluted with
PBS appropriately) overnight at 4 °C, placed in a wet box containing a little water.

2.14 The third corresponding secondary antibody marked with HRP: Wash slides three times
with PBS (pH 7.4) in a Rocker device, 5 min each. Then throw away liquid slightly. Cover
objective tissue with secondary antibody (appropriately respond to second primary antibody in
species), incubate at room temperature for 50 min in dark condition.

2.15 647-TSA solution: Wash slides three times with PBS (pH 7.4) in a Rocker device, 5 min
each.Incubate slides with 647-TSA solution(diluted with TBST appropriately) for 10 min in dark
condition.After that,wash slides three times with TBST in a Rocker device, 5 min each.

2.16 Microwave treatment: Immerse the slides in EDTA antigen retrieval buffer (pH 8.0) and
maintain at a sub-boiling temperature for 8 min, standing for 8§ min and then followed by another

sub-boiling temperature for 7 min,to remove the primary antibodies and Secondary antibodies
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combined with tissue.Be sure to prevent buffer solution evaporate.

2.17 Incubate the fourth primary antibody: Incubate slides with primary antibody (diluted with
PBS appropriately) overnight at 4 °C, placed in a wet box containing a little water.

2.18 The fourth corresponding secondary antibody marked with 594 labeled Fluorescence
secondary antibody: Wash slides three times with PBS (pH 7.4) in a Rocker device, 5 min each.
Then throw away liquid slightly. Cover objective tissue with secondary antibody (appropriately
respond to second primary antibody in species), incubate at room temperature for 50 min in dark
condition.

2.19 DAPI counterstain in nucleus: Incubate with DAPI solution at room temperature for 10 min,
kept in dark place.

2.20 Spontaneouss fluorescence quenching: Eliminate obvious liquid, incubate slides with
spontaneouss fluorescence quenching reagent for 5 min,then wash slides under flowing water for
10 min.

2.21 Mount: Wash three times with PBS (pH 7.4) in a Rocker device, 5 min each. Throw away
liquid slightly, then coverslip with anti-fade mounting medium.

2.22 Detection and collect images by slice scanner: DAPI glows blue by UV excitation
wavelength 330-380 nm and emission wavelength 420 nm; FITC glows green by excitation
wavelength 465-495 nm and emission wavelength 515-555 nm; CY3 glows red by excitation
wavelength 510-560 nm and emission wavelength 590 nm. 647 glows pink by excitation
wavelength 608-648nm and emission wavelength 672-712nm.( 647 was originally red, in order to
distinguish it from CY3, we set it to pink light.). 594 glows purplish red by excitation wavelength
594nm and emission wavelength 615nm. (594 was originally red, in order to distinguish it from

CY3, we set it to purplish red light.)

3. Introduction to Technical Principles

The main principle is based on Tyramide Signal Amplification (TSA), hereinafter referred to as
TSA technology. TSA is an enzyme detection method based on the catalytic activity of horseradish
peroxidase HRP for high-density in situ labeling of target proteins or nucleic acids. The main
principle of the technology is that fluorescent-labeled tyramine becomes activated tyramine under
the action of HRP and H202, which attaches to the protein tyrosine residues around the target.
This binding is covalent binding, while the primary antibody is non-covalent binding with the
target, and the secondary antibody is non-covalent binding with the primary antibody. Through
microwave repair treatment, the first round of primary antibody and secondary antibody are eluted,
and fluorescently labeled tyramine is still attached around the target. When detecting the second
target, it is equivalent to a completely new round of markers, without considering whether the

antibody of the second round cross-reacts with the antibody of the first round. Multiple targets can
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be labeled only by changing different fluorescence markers. Double or multiple fluorescent

staining was performed using different fluorescent tyramines by repeated immunolabeling.

4. Results
Nucleus is blue by labeling with DAPI. Positive cells are green, red, pink or purplish red

according to the fluorescent labels used.
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