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“Nothing in life is to be feared, it is only to be understood. 

Now is the time to understand more, so that we may fear less”.

Marie Skłodowska-Curie

(1867 – 1934)

a Polish physicist and chemist



Bachelor in Pharmaceutical Chemistry at the Jagiellonian University in Kraków, Poland
Master in Biotechnology at the University of Amsterdam, The Netherlands



M.Curie network - an International PhD student at the University of Barcelona, Spain
M.Curie network - a self-directed researcher and project management, Biotalentum, Budapest, Hungary

Main research focus related to Central Nervous System and Oncological Disease Models 
12 PubMed Publications Szczesna K

Szczesna et al., 2018 May CellReports: Inhibition of Gsk3b Reduces Nfkb1 Signaling and Rescues 
Synaptic Activity to Improve the Rett Syndrome Phenotype in Mecp2-Knockout Mice



FROM OUR BENCH
TO YOUR BENCH™

Since 2002 we manufacture and supply:

• Antibodies (mostly full length protein)

• ELISA Kits

• Fusion Proteins

...and offer Customer Antibody Production Service



NEW PRODUCTS: 

Recombinant proteins – HUMANKINE

Animal-free and without the use of expression tags

Made from human HEK293 cells

Native post-translational modifications and folding

Can be used for culturing human stem cells for regenerative medicine



OVERVIEW

• IHC? ICC? IF? - What is the difference?

• How to optimize IHC and ICC / IF staining

• Why WBs aren’t working

• Helpful resources



IHC? ICC? IF?

WHAT IS THE 
DIFFERENCE?
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• widely used technique in biological research / clinical 
diagnostics

• all utilize antibodies to provide visual details about the 
location, expression, and pattern of the target protein

IHC - Immunohistochemistry
ICC - Immunocytochemistry
IF    - Immunofluorescence



IHC, ICC and IF - main differences 

Sample Type : tissue vs cells

• IHC tissue sections: paraffin embedded or frozen

• ICC / IF samples may be from tissue culture cell lines (adherent or in 
suspension) or directly from a human or animal source 

IHC vs ICC / IF
• ICC samples a shorter fixation

fixatives (e.g.; formaldehyde) can mask epitopes, reduce antigen-antibody binding

TIP: Perform an antigen retrieval to restore tissue antigenicity.



ANTIGEN RETRIEVAL

CD3 gamma antibody (60347-1-AP) on paraffin tonsillitis 
tissue slides.

*optimal conditions always have to be determined by each 
laboratory and in accordance with the specific product information

Heat-induced Epitope Retrieval (HIER)

Heat-induced Epitope Retrieval (HIER)

• Citrate buffer / Tris-EDTA buffer

*EDTA buffer for antibodies against phospho-tyrosines

Proteolytic-induced Epitope Retrieval (PIER)

• Enzymes: trypsin, proteinase K, pepsin, protease



IHC, ICC and IF - main differences 

Labelling Method: chromogenic vs fluorescent 

• IHC / ICC: chromogenic reagents detect antigens 

• IF: fluorochrome reagents emit light at a specific wavelength



LC3B-Specific antibody 18725-1-AP

HOW TO OPTIMIZE 
IHC AND ICC / IF 
STAINING







MAP2 antibody 17490-1-AP



Paxillin antibody 10029-1-Ig



Aldehyde fixation requires permeabilization step.
Organic solvents does not require permeabilization 

step.
To access intracellular targets, mild reagents (e.g.’) 

are needed.
To enable staining of interior membranes (e.g., 

nucleus, mitochondria), stronger non-ionic 
detergents are recommended (e.g., Triton X-100 or 

NP-40). 





Cells confluence about 50% cell at the time of staining:

• too high: cell architecture is deformed, higher background at low magnifications
• too low: difficult to find the optimal cell pattern

Cut tissue sections at 5 - 10μm thickness:

• too thick: give stronger signals but worse resolution and higher background
• too thin: easy to damage and curl; difficult to embed
ultra-thin sections (nm) - electron microscopy

Special Coating Circumstances: 
Cells / tissues difficult to grow on glass surfaces

Cells coat the coverslips with polylysine or extracellular matrices (e.g., collagen or laminin)
Tissues use gelatin-coated or poly-lysine-coated slides



AMPK Gamma antibody 12568-1-AP



10181-2-AP



Lamin A/C antibody 10298-1-AP



Problem Solution

Microscope Use positive slide 
Replace or realign the bulb

Incorrect light source / filter set Check filters for correct wavelength

Gain / exposure is too low Increase the exposure time

Fluorescent tag bleached Avoid over exposure of the slide to 
light 
Always store slides in the dark

Antibody is not suitable for detection
of protein in its native form in IF

Perform a test on a native western blot 
(non-denatured)
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Problem Solution

Protein of interest is low expressed Use signal amplification when visualizing

Protein of interest is not expressed Run a positive control

Cells were not permeabilized Methanol / acetone fixation will 
permeabilize cells
If using formaldehyde, permeabilize cells 
with Triton X-100

Cell / tissues are over fixed Reduced the duration of fixation.
Perform antigen retrieval to unmask the 
epitope



Problem Solution

Damaged epitope Reduce fixative step, or change to another 
fixative

Cells / tissue dried out; too 
low/ too high confluency

Samples must be kept covered in liquid
Adjust the cell confluency (50-70%); and tissue 
thickness

Not enough primary antibody Use a higher concentration of antibody
Incubate longer

The primary and secondary 
antibodies are incompatible

The secondary antibody should be raised 
against the host of the primary antibody
Isotypes should also be compatible

Antibody storage issue Freeze / thaw cycles can cause degradation
Secondaries antibodies should be stored in the 
dark
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Problem Solution

Target of interest is a nuclear 
protein

Use a permeabilization step

Antibody concentrations too high Reduce the concentration, and the 
incubation time. 

The primary is raised again the same 
species as the tissues stained (e.g. 
mouse on mouse)

Use a primary that is raised against a 
different species 
Block the endogenous IgG with serum from 
the same species as the secondary
Incubate samples with 1% Triton to clean 
the tissues 
Use TBS-Tween 20 as a washing buffer, 
rather than using PBS-Tween 20

Artefacts / Aggregates Spin down secondary antibodies. Take from 
the top



Problem Solution

Unspecific binding of primary /
secondary antibodies

Run control
Prolong blocking step

The sample is poorly washed Repeat or prolong washing step

Inappropriate fixation causes artefacts
or damages the antigen

Reduce fixative step
Change fixative

Autofluorescence Check fluorescence in an unstained section
Wash with 0.1% sodium borohydride in PBS 
to remove free aldehyde groups

Too high cell confluency
Tissue is too thick

Optimize cell density / confluency
Use thinner tissue sections



TDP-43 10782-2-AP

WHY WESTERN BLOTS
ARE NOT WORKING



Western blotting, immunoblotting technique:

• To detect specific proteins in a cell extract or tissue 
homogenate

The main steps are:

• Sample preparation

• Gel electrophoresis

• Transfer

• Blocking

• Detection

• Analysis











30ug or more

Protein Abundance Database: PaxDb
http://pax-db.org

Tip sonication step: small aliquots and sonicate 1–2 minutes 
(high power; 30 seconds sonication, 30 seconds rest)

http://pax-db.org/








• better to use PVDF membrane

• 0.2 um is recommended- small protein, 

pore size of 0.45 um - LC3 may cross through the membrane

Western blot assay of LC3





a ponceau staining of the membrane:
• stain the membrane, check that all wells contain the 

same amount of protein
• perform the WB using same membrane after washing 

and blocking
• please remember to block the membrane AFTER 

ponceau staining!

Lopez-Serra P et al., Nat Commun. 2014

Loading control for secreted proteins



Signal detection for Western Blot

IR Fluorescence 

Chemiluminescence





Why Are There So Many Bands?!

Proteolysis
PTM 
Splicing Isoforms

Uniprot.org



Some Extra Bands Are Result of Proteolysis

1. When possible, use fresh samples
2. Use protease inhibitors in lysis buffer
3. Sonicate samples

Solutions:



50kDa

60kDa (with sugar)

10kDa glycosylation may result in 
more than 10kDa up the gel 

Glycosylation Changes How Proteins Travel through the Gel



Glycosylation Changes How Proteins Travel through the Gel

Chan WL et al., 2018 14667-1-AP
Impaired proteoglycan glycosylation, elevated TGF-β signaling, 
and abnormal osteoblast differentiation as the basis for bone fragility in a mouse model 
for gerodermia osteodysplastica.













HELPFUL RESOURCES



PaxDb Protein Abundance Database: 
http://pax-db.org

STRING database Assessment and integration of 
protein–protein interactions: 
https://string-db.org/cgi/input.pl

UniProt Universal Protein resource:
http://www.uniprot.org/uniprot/

NCBI-BLAST Online sequence alignment:
https://blast.ncbi.nlm.nih.gov/Blast.cgi

GeneCards: genomic, proteomic, transcriptomic,
genetic and functional information database:
http://www.genecards.org

PubMed: most up-to-date information regarding  target research:
https://www.ncbi.nlm.nih.gov/pubmed

Proteintech free protocol guides:
https://ptglab.com/promotions/free-protocol-guides/

Proteintech specific protocols: 
https://www.ptglab.com/news/blog/product-specific-protocols/

http://pax-db.org/
https://string-db.org/cgi/input.pl
http://www.uniprot.org/uniprot/
https://blast.ncbi.nlm.nih.gov/Blast.cgi
http://www.genecards.org/
https://www.ncbi.nlm.nih.gov/pubmed
https://ptglab.com/promotions/free-protocol-guides/
https://www.ptglab.com/news/blog/product-specific-protocols/


▪ Antibodies against 12,000 targets, all manufactured in-
house

▪ Open access validation data on the website

▪ First antibody company to use KO/KD to demonstrate 
specificity
(The CiteAb awards for the very best suppliers and individuals in the antibody industry)
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Proteintech in PubMed

CiteAb 2017: 

“Highly commended antibody supplier' in CiteAb 2018 awards”
recognizing the company with the largest percentage increase in citations based on data 

gathered between January 2017 and December 2017
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Beta Tubulin antibody 10094-1-AP



Dr. Karolina Szczesna
Product Manager and Technical Support 
karolina@ptglab.com

Thank you for your attention!

mailto:karolina@ptglab.com

