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Immuno-fluorescence
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Fixation and Permeabilization

FFPE (Parrafin) vs OCT

Mounting specimens

Fluorophore Wavelengths

Antibodies for whole tissue imaging

Antibodies for STED

Why Your Flow Panel Usually Fails on the Microscope

Live Cell Dyes



Antigen
(Polypeptide)

Constant 
region

Variable 
region

What is an antibody?



Monoclonal vs. Polyclonal vs Direct Conjugate

Monoclonal
1 single epitope

Poly-clonal
Multiple Epitopes

Direct Conjugate
1 single epitope



Secondary antibodies 
amplify the signal

Monoclonal Poly-clonalDirect Conjugate
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When do you use a secondary? Vs Direct Conjugate?

Flow Cytometry- Direct Conjugate
Huge Cleared Tissue-Direct Conjugate
>5 Channals-Direct Conjugate

Everything else use a secondary. It amplifies the signal 
and is standard. 



IF concentration 1:40

Epitope

Rabbit conserved region
Antibody spec sheet

APPROVED FOR IF



Antigen
(Polypeptide)

Constant 
region

Variable 
region

Optimize separately than together



Secondary Antibody
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Fixation
The process of 
preserving a 

specimen, protein or 
biological tissues.

Carlos Museum at Emory 
Atlanta, GA
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Methanol, ethanol and acetone removes water from the sample causing 
precipitation of proteins and extraction of lipids.

Causes cell shrinkage and disruption of organelles. 
Great for cytoskeletal components.
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Formaldehyde preserves the cellular structure by crosslinking proteins 
via methylene bridges. The number of bridges depends on the 

formaldehyde concentration, pH, temperature and fixation time. 
Can cause conformational changes
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Formalin-Fixed Paraffin-Embedded (FFPE) tissue (wax) vs OCT (frozen)

IHC enzymatic stains: H&E 

Requires a COLOR Camera

Samples are Flash frozen in OCT solution

Cryo-sectioned
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Formalin-Fixed Paraffin-Embedded (FFPE) tissue (wax) vs OCT (frozen)

OCTFFPE

Requires continuous freezer storage (-
20°C to -80°C)

Stable for years at room temperatureStorage

Epitopes remain more intact and 
accessible

Formalin cross-linking can mask 
epitopes

Antigen Accessibility

No antigen retrieval requiredRequires heat-induced antigen 
retrieval (HIER) with citrate or EDTA 
buffers

Antigen Retrieval

easier optimization with stronger 
signal

autofluorescence and masked 
epitopes

Immunofluorescence Optimization

brighter, higher-quality fluorescencereduced signal intensitySignal Quality

may have freezing artifactsExcellent tissue architectureMorphology

Rapid processing and sectioningLonger processingProcessing Time

Immunofluorescence IHCClinical pathology, long-term 
archiving, histology

Best Applications
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STOP PICKLING 
ORGANS

INDEFINITELY
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https://www.britannica.com/science/cell-membrane

Permeabilization:
Disrupting the plasma 

membrane so reagents can be 
taken in
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Get yourself some 
detergent! 
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Permeabilization

MATER METHODS 
2013;3:163

ChemicalsType

sodium dodecyl sulfate 
(SDS), deoxycholate, 
cholate, sarkosyl

ionic

Triton X-100, DDM, 
digitonin, tween 20, 
tween 80

non-ionic

CHAPSzwitterionic

ureachaotropic

Nonionic detergents permeabilize membranes by 
solubilizing and extracting lipids in a nonselective 
manner, resulting in possible coextraction of 
hydrophobic integral membrane proteins. Good 
for permeabilizing the nuclear membrane.
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FLOW Cytometry does not use permeabilization
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Cells and tissues must be mounted on coverslips

Working Distance

Working 
Distance

Slide

Coverslip
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405/ DAPI

488/FITC

568/TRITC

635/CY5

750 NEAR IR



w
w

w
.c

or
es

.e
m

or
y.

ed
u

/i
ci

/

ic
i@

em
or

y.
ed

u

IR RED (640 750) for light sheet microscopy
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LOW AND SLOW; VALIDATE WITH MEOH

3D vALIDATED ANTIBODIES
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STED Microscopy Antibodies
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Navigation markers:
Cell border, nuclear

Navigation markers:
Cell type
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Why Your Flow Panel Usually Fails on the Microscope

Flow cytometry is like taking attendance. "Is the protein present?”
Immunofluorescence is like Google Maps."Exactly where is the protein, and what is it next to?"

Immunofluorescence (IF)Flow Cytometry

Cells or tissues with preserved architectureSingle cells in suspension

Forms an image—requires spatial resolutionMeasures total fluorescence from one cell

Signal often needs amplification (primary + 
secondary antibodies)

Bright fluorophores compensate for lack of 
amplification

Indirect staining is often preferredMost antibodies are directly conjugated

Precise localization is the goalMinimal concern for where proteins are located

Spectral overlap appears as image bleed-through 
and false colocalization

Spectral overlap handled by compensation

Intracellular targets require optimized fixation 
and permeabilization

Usually stains surface proteins (or fixed/permed 
with optimized kits)



Live Cell Dyes

Live/fixed (cells or tissue)Structure

Live/fixed (aldehyde)Endoplasmic reticula, smooth and rough (ER)

Live/fixed (aldehyde)Golgi apparatus

Fixed (aldehyde)F-actin / actin filaments

Live (can be fixed in aldehyde after staining)Lysosome

Live (can be fixed in aldehyde after staining)Mitochondria

LiveNucleolus

LIVE CELL DYES



Refractive index 
and Clean glass



Thanks for listening!
Do you have any questions?


