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16 carbon atom  fatty acid –palmitic  acid

The acid group of the fatty acid (red circle) is the only 
active binding site. When a molecule binds to this group, 
the name changes, for example, from palmitic acid to 
palmitate. Also, during synthesis, which begins with the 
acid group, each pair of methyl groups (-CH2- or –CH3) 
added to the length of the fatty acid chain is very 
energetically expensive to the cell.
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SOME MEMBRANE SYSTEMS OF  ANIMAL CELLS







• Palmitate is one of the major fatty acid 
components of the human body; it is 
especially high in adipocytes and in cell 
membranes.

• The fatty acid composition of cell 
membranes varies widely with diet and 
other factors. Specifically, the composition 
of the membranes of cells can change 
during culture when different fatty acid 
salts are provided in the media.



• Fatty acids and their components can be absorbed 
from the diet or can be synthesized endogenously.

• Long chain fatty acids are synthesized in cells by 
fatty acid synthase (FASN). This synthesis is very 
energy-expensive for each carbon addition to the 
growing fatty acid chain.

• Palmitic acid (16 – carbon atoms) is the main fatty 
acid synthesized by FASN.

• Because fatty acids are required for construction of 

all cell membranes, fatty acids are required by 
all cells, especially rapidly proliferating cells.



Membrane 
duplication

Our studies of the involvement of fatty acids in 
cancer utilizes  prostate cancer as a model.



• For a cell to proliferate, all cell membranes 
must be duplicated prior to mitosis. This 
requires high levels of fatty acids.

• Thus, cancers require an increased amount of 
fatty acids to grow rapidly; this has been 
confirmed by many studies which have found 
that high levels of FASN are correlated with 
tumor aggressiveness.

• Less proliferative cells (e.g., normal cells) 
require less fatty acids for which adequate 
levels  may be provided by diet.



• Fatty acids (FA) have limited solubility and 
must be transported to, into, and out of cells 
by a carrier protein.

• The carrier proteins for fatty acids vary
• with cell type.

• Our laboratory has been focused on the 
carrier protein, epidermal fatty acid binding 
protein (e-FABP) or fatty acid binding protein 
5 (FABP5) which has variable expression in 
prostate cancer.
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As part of our effort to study  ad understand fatty acids 
in prostate cancer we need to study FABP5 and FASN.

A. Tissues
B. Primary antibodies
C. Secondary detection system
D. Performance of assay (testand

standard operating procedures
E. Controls
F. Evaluating immunohistochemistry
G. Problem solving

Problems in Immunohistochemistry



Western blot analysis of FABP5   MW= 15KDa
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Cell line A 
transfected with 
FABP5  as in B

Polyclonal 
antibody

Monoclonal 
antibody

Will this band affect 
specificity in IHC
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Rabbit polyclonal 
dilution 1/400

Rabbit polyclonal 
dilution 1/300

Rabbit polyclonal 
dilution 1/200

Rabbit polyclonal 
dilution 1/100

Rabbit polyclonal 
dilution 1/50

Rabbit polyclonal 
dilution 1/10

LNCAP PROSTATE CANCER CELLS STAINED BY 
A RABBIT POLYCLONAL  ANTIBODY TO FABP5



Problems in Immunohistochemistry

Primary Antibody – Sensitivity
“C” background too 
high for differential 

detection and 
potentially too much 

cross reactivity

“B” maximum 
amount of antigen 

recognized with the 
antibody

“A” no antigen is 
recognized with 

the antibody

B1

B2

B4

Increasing 
concentration of 
primary antibody

Given the method, little 
additional antigen is 

recognized beyond “B”. 
Other antigens may react, 

background increases
TO “PROTEIN A”



UNRX siRNA

SCRAMB LIP FEC

FABP5 Downregulated by siRNA  in PC3 Cells and Stained by 
Antibody from Company 2









RECOMBINANT PEPTIDE BLOCKING OF ANTIBODY TO FABP5
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PC3 SC (594) /AB (488) confocal microscopy
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