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Target protein, antigen & immunogen
Antibody-based assays rely on the binding of a primary antibody to a specific antigen. An 
antigen is the region of a protein that is capable of binding antibodies. Simply put, if you 
want to study a particular protein, you will need an antibody that was produced against the 
antigen of your protein. Sometimes, however, antibodies’ suppliers provide information on 
immunogen and not antigen. The reason is plain: for antibody production, in case the antigen 
is not immunogenic (i.e. it’s too small to induce an immunological response), it is chemically 
conjugated with known immunogenic carrier proteins, such as bovine serum albumin (BSA) or 
keyhole limpet hemocyanin (KLH). In this case, you will find the information on the antigen 
and carrier protein under the immunogen section.

Epitope
The epitope is the specific section of the antigen to which your antibody will bind. The ideal 
epitope should be a unique region in the target antigen conferring specificity, with low 
similarity to other protein sequences.

Direct vs indirect detection
In a direct detection method, the primary antibody is directly conjugated with a labeling 
molecule, resulting in lower background signal and a faster protocol. The disadvantages 
include low sensitivity and the need for higher amounts of primary antibody. Indirect 
detection implies the use of two antibodies: an unlabeled primary antibody that recognizes a 
specific protein, followed by the binding of a secondary antibody, which carries a labeling 
molecule. As several secondary antibodies molecules bind the primary antibodies, the 
indirect methods allow signal amplification. When using this method you need to select a 
secondary antibody that recognizes (binds to) the species used to produce the primary 
antibody (i.e. the host). In other words, an anti-rabbit secondary antibody will detect primary 
antibodies raised in rabbit.
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Antibody clonality
There are three classes of antibodies: polyclonal, monoclonal and recombinant. Polyclonal 
antibodies are a mixture of antibodies that bind different epitopes of the same protein, while 
monoclonal antibodies only recognize one unique epitope, as they are produced by a single 
B-cell line. As a result, polyclonal antibodies have a higher batch-to-batch variability but are 
preferred when dealing with low-abundance proteins or proteins that may have 
post-translational modifications. Monoclonal antibodies, on the other hand, produce more 
reproducible results due to a higher binding specificity, but won’t detect proteins with low 
expression levels or high structural variability. As opposed to polyclonal and monoclonal 
antibodies, the production of recombinant antibodies is entirely animal-free. Although more 
expensive, in-vitro produced antibodies provide higher batch-to-batch consistency and can 
be generated against virtually any antigen.

Reactivity and cross-reactivity
An antibody will recognize the species of the immunogen used for its production (i.e. 
antibodies produced in rabbits immunized against a human protein will recognize the human 
antigen of your protein). Nonetheless, some antigen sequences have similar structure regions. 
In this case, an antibody may be raised against one specific antigen but have a competing 
high affinity (cross-reaction) towards a different antigen. If you are interested in detecting a 
human protein that you overexpressed in a mouse cell line, but not the endogenous form of 
the protein, you will need a primary antibody that is specific to the human protein and does 
not cross-react with the mouse antigen.
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